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WKONMBbHbLIN Mvseﬂ@
«Bcé o Panuo»e

Bce Hauanock ¢ KonnexkTuaHom paguocraruyum. B 1994 ropy k aupexro- ,
PY cpepnHe#i wkonb Ne 1084 r. Mockesl npywien Goiswumin canep Masen
Bnapumupos (RV3BC) u npegnoxmun opraHMsoBarh WKONbHYIO KOMNeK- |
THBHYIO PaAMOCTaHUMIO nopA arupoi Corosa papuonioburteneii BoopyixeH- I
Heix cun. Ero npepgnoxeHue AUpeKTOp WKonbl nopaepan — Mpuropuii
HAappep B apmuu M cam 6bin HOYANEHUKOM paauocTaHuun. Bekope B
admpe 3a3syyan nossisHoW RZIAXG.

Mysze# o6pazosanca cruxuiiHo. MepBbimK IKCNOHOTAMM CTANA CNUCaH-
HOA APMEeNCKas TEXHUKGO, KOTOPas yCnena nocnyXXuTh M HO KONNeKTHB-
HOW papgmocraHuuM. Pacckassl o mysee B a¢upe npUBeny K TOMY, YTO OT-
CNYXUBLUAA CBOW CPOK annaparypa Ha4Yana nocrynars cHauana ms
Mockesl 1 MoamockoBbs, O NOTOM M co Bcew Poccum.

B Hauane miona 2007 roaa npowno odpuuuanbHOe OTKPLITHE My3es.
NMpucyrcreosanu npeacrasutenu Ynpass: "Beixuno — XXyne6uno", pa-
AUONIOBUTENbCKANA OBLECTBEHHOCTD M YYEHMKM LIKONbL. IKCNO3ULUMA
BKNIOUGET NPMeMHO-NepeadioLyio annaparypy, 66iToByio M UaMmepu- ,
TenbHYIO pagMoannaparypy, a TaKoke renerpadHbie Kinoum, Mukpogo- |
Hbi, pagUONamns U 7. n. B HacTtosiLee Bpems B HeM yXxe umeercs 6onee i ™ |
1600 akcnoHaros. =l

Y my3zesn ectb ceom canr hitp://rv3be.narod.ru , HO 3KCNOHATHI MOXXHO NO-
CMOTPETE M ")XKMBbEM”™ B BEIXOAHbIE iHW, NO3BOHME NPEABUPUTENIBHO NO
renedoHy (495) 220-73-27.

| Crenp c manorabapuTHbIMK
- ¥ TPAH3UCTOPHBIMMW NPUEMHHUKOMM.

' B My3ee — 3KCKYpCHS LUKONBHUKOB. .. . Annaparypa, nocny>Xuswias
; f B HOLWER ApMHK. |
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3L Il P KOHTPOMBHO-USMEPUTEHBIE MPUBOPGI
T CE . PAOVOMOHTAXHOE OBOPYIOBAHUE
i MPOMBILUNEHHAS! MEBESTb

MS04000

AM-3004 AKC-1291 °

AKC-1201
AKC-1292
Ob0O BCEX MOQENAX U NO4POBHEE HA AM-3003

www.eliks.ru/pribory.htm

ATK-2021

LW®POBbLIE LCR-METPbI i nlﬂnl‘inl\@@ TOKOBbIE KJIELUM i\ AKTAKOM®
nogpo6xo Ha www.eliks.ru /pribory.htm AeransHo Ha www.eliks.ru ry.htm

AM-3001@ AM-3003 ﬁETK 1001@!’ ATK-20211®}/ ATK. 200? [ ATK-2040
= Mepementbli Tok 0...60 A (ATK-1001), » MocTosxHeIil Tok 0,01...200 A
« Yacrora wameperuit 100 Iy, +Emkocts 0,1 nd...10 MO 0,01..200 A (ATK-2021), 0,1...400 A (ATK-2040), (ATK-2021), 0,1...400 A (ATK-2040),
120 Ty, 1 &My, 10 kT, 100 KMy * MnpykueHocte 0,1 MKTH...1 KTH 0,1 MA...30 A (ATK-2001) 1 MA...30 A (ATK-2001)
«R+Q: R 0,0001 Om...2000 MOm = Conpotwenenve 1 mOm...10 MOm « [epemenHoe Hanpsxeqke 0...400 B (ATK-1001), -« MocTosHHOE HanpsxeHne
Q 0,00001...50 » Tarrerc yrna noveps: 0,0001...999 1 MB...600 B (ATK-2021), 0,1 MB...600 B (ATK-2021),
L+Q: L 0,0001 mkfH...99999 v . ﬂfﬁpomom oégm ..999 0,1...400 B (ATK-2040/2001) 0,1...400 B (ATK-2040/2001)
Q 0,0001...50 » Yron norepe: +90°
C+D: C 0,0001 n®...99999 MK AM-3004 LWUOPOBLIE OCLUITIONPA®DbI
D 0,00001...10 AeransHo Ha www.eliks.ru /pribory.htm

« VingyktueHocTs 0,1 mklH...10000 MH

Cfic C 00001 n0_SOSMKD - Ewkacrs 0,01 10..10 O N AKTAKOM®
g = Conpotuenerue 0,001 Om...10 MOm ACK-2150 / ACK-2025@
©  +[lga kaHana = MorpetuHocTs +3 %
AHAJIN3ATOPbI CTEKTPA i\ AKTAKOM = Monoca nponyckaxua 150/25 My « BxopHoi umnegasc 1 MOm/20 nd
nogpo6Ho Ha www.eliks.ru /pribory.htm - ALIM 8 61T « Oncnnei 5,7"
AKC-1291 MYNbTUMETPbI i AKTAKOM-IWATSLI
= YactotHbiit guanason 100 kMy...2900 My - MamsaTs Ha 100 3KpaHoB W YCTaHOBOK ¢ Bce mogeny Ha www.eliks.ru /pribory.htm
« VamepeHue U JEMOIynALus OpraHoB Ynpaenexus v
W-FM/N-FM/AM/SSB curHanoe « MoKucK NUKa cUrHana HOBEMLUME LIMOPOBLIE MYJIbTUMETPGI
» PLL cunTe3atop ans To4HOI HACTPOIMKM « iamepeHne MOLLHOCTH KaHana ABM-4400 / ABM-4401 / ABM-4402 / ABM-4403
Paspa.quom wHawmkaropa 5,5 « [eoiiHoil gucnned
AKC-1292 j 4 402 BM-440

* dacromhedi puanaso 100 Kfy...2000 MMy « Copocts ckarmpoBaHu: TocTonwwoe sengswee | 1WKB..1000B | 1mkB.1000B  0.1wkB..1000B | 0,1mxB.1000B

* Linhposas cuctema GAMY 125 KaHaros B CeKyHay Mepesiesos Hanproketwe 1whB.7508  1wkB.750B  TwkB.750B  1wiB.750B
. Bc‘rpDBHHbII‘I yacroromep . UJ)MKi.MI"I LYMONOLABNEHNA, Monoca yacyor 15Ty 100«My | 15Ty..100 Ky 15My..300 Wy 15 My...300 KMy J

+ OpgHoBpeMERHOE 0ToOpaXEHKe. PErvCTPaLMKM MaKCMYMa, KONWPOBaHWA
R0 1600 Kakanoe, nams s karano (10x160) WW OCUUIIIOrPA® Tekironix

Bce mogemu Ha www.eliks.ru /pribory.htm

AKC-1201 OCUMNNOrPA® CMELLAHHBIX CUTHATIOB MS04000

« MNocnepoBaTensHoe CKaHMpOBaHKe vHTEpBANa  * Py4HO#, NOWCKOBLIA W KaHANEHLIA - Nonoca nponyckakus 350 My, 500 My, 11Ty = MakcuMansHoe BpeMeHHoe
YacToT ¢ 33/JaHHbIM LArom NepecTPoRKK BhIﬁDD PEXUMOB CKaHWpOBaHWA « Kananst 2 unv 4 aHanoroseix + 16 u“¢pgm paspelueHme B mﬁm
= HacToTa BbIGOpKI B 2HANOMOBLIX

KaHanax fo 5 IesI6/c
@ OGopynoeanue BxntoyeHo B MocpeecTp cpeacTe MaMepeHnii

«3JIMKC»: 115211, Mocksa, Kawumpckoe wiocce, fiom 57, kopnyc 5
Ten.: (495) 781 4969 (mHorokaH.), 344 9765, 344 9766; chakc 344 9810 E-mail: ellim—tmm
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HALLIA KOHCYJIETALIMA (c. 54). Ha knvkHoi nonke (c. 22).
JIOCKA OEBABNEHWA (c. 1, 3, B, 7, 26, 35, 37, 41, 49, 53, 77—80).

Ha naweii o6noxke. CeeToeoe Tafino ¢ kpyroBOR passepTkoi (CM. cTarklo Ha. . 45).
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Tupax xypHana «<Pagno» Ne 8 caan B OAO «Pocneyatb» Ans paccbinkm nognucyukam 06.08.2007 r.
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v Toprosau Poccuiickon Qepepauim
PepepaAbLHOE QreHTCTBO NO MPOMbBILAEHHOCTH
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Wapnaerca c 1924 ropa

MACCOBbIW EXE-
MECHAYHbIA

3 S HAYMHO-TEXHWHECKWA

“PRAMONKENTENR"—"PARMDGPONT —PAAND" XKYPHAN

“Radio” is month publication on audio, video
c nics and telecommunication

Y'-iPEJlMTEHb M MSIIATEJ'I b: PEOAKLIMA XXYPHANA «PAOWNO»
3aperwcTpupoead KomuteroM PD no nevatwn 21 mapra 1995
PermcTpaumortbiia Ne 01331

nasnbiii pepaxrop 0. M. KPbIJIOB

PepakuvioHHas Konnervs:

B. K. BEPIOTWH, A. B. TONbLILLKO, A. C. XXYPABJIEB, B. C. MBAHOB,

E. A. KAPHAYXOB (OTB. CEKPETAPL), C. H. KOMAPOB, A. H. KOPOTOHOLLIKO,
B. I MAKOBEEB, C. /1. MULLIEHKOB, A. J1. MCTUCJIIABCKWW, A. H. NOMNOB,
E. I CTENAHOB (NEPBLIA 3AM. I71, PEOAKTOPRA), P P. TOMAC, B. B. @PONOB,
B. K. HY[IHOB (3AM. I71. PENAKTOPA)

Buinyckaouwme pegaktopei: A. C. JONMWIA, B. K. YYIHOB

O6noxxa: C. B. IABAPEHKO

Bepcrka: E. A. TEPACUMOBA

Koppexrop: T. A. BACUJILEBA

Appec pepaxumn:
107045, Mockea, Cenueepctos nep., 10
Ten.: (495) 207-31-18. Qaxc: (495) 208-77-13
E-mail: ref@radio.ru
Mpynna paBoTel ¢ nucemamm — (495) 207-08-48
Otnen peknamel — (455) 208-99-45, e-mail: advert@radio.ru
Pacnpoctpavenwe — (495) 208-81-79; e-mail: sale@radio.ru
NMopnwcka n npogama — (495) 207-77-28
Byxrantepus — (495) 207-87-39
Ham nnatexHbie peKBnaunTb:
nonysatens — 3A0 "Xypran "Paguo”, UHH 7708023424,
p/c4. 40702810438090103159 B Mew,aucxom OCB Ne 7811 . Mockea
Bank nonyyarens — CBepBark Pococuu, 1. Mockea
kopp. cyet 30101810400000000225 BUK 044525225
Noprmcano k neyatw 19.08.2007 r. @opmart 84xX108/16. Nevats odcetHasn.
O6vem 10 ¢uma. ney. n., 5 6ym. n., 13,5 y4.-naa. n,
B posHuLy — ueHa poroBopHas
MoanMcHoONn MHOEKG:
no katanory «Pocneyatu= — 70772;
no karanory Ynpasnesua ¢eu,epaﬂbnon noyToBOK ceAsn — 89032,

3a copepxalve pexnamMHoro o6LABNeHUA OTBETCTEEHHOCTL HECET
peknamopartens.,

3a opWUrMHaNEHOCTE W COAEQXaHWe CTaThK OTBETCTBEHHOCTL HECET aBTop.

Penakums He HeCeT OTBETCTBEHHOCTI 33 BOIMOXHBIE HEraTMBHbIe NOCNencT-
BUA MCMONL3OBaHUA ONYBNMKOBaHHBIX MaTEPUANOB, HO NPWUHWUMAET MEpPBI MO WC-
KMOMEHWIO OLIMGOK 1 ONEYaToK.

B cnyyae npuema pykonucu K nyGnukaumum peaakuma CTaeuT ob SToM B u3se-
CTHOCTE asTopa. MNMpu 8ToM penakums nony4aeT NCKNIoYMTENLHOE NpaBo Ha pac-
NpOCTPaHeHUe NPUHSTOrC NPOn3BeaeHus, BIIIYaA ero nybnukalum B XypHane
«Paamo», Ha MHTepHeT-cTpaHuuax xypHana, CD unu mHeiMm obpasom.

ABTOpCKOE BO3HArpaxaeHue (roHopap) BeiNIaYuBaeTcs B TEYEHWE OAHOro
MeCsiLa Nnocne nepeoi nyGnyvkaun B pasMepe, ONpPeESENnIEMOM BHYTPEHHUM
CrNpaeoyHUKOM Tapudos.

Mo 1cTEYEHMW OAHOTO roaa C MOMEHTa Nepeoi Nybnukauwn asTop uMeer
npaso onyBAVKOBaTL ABTOPCKWA BAPWAHT CBOEro NpOU3BEAEHNs B ApYroM Mec-
Te 663 NpeaBapuTeNLHONo NMCEMEHHONO COMAcKs PEAaKLIMA.

B nepenncky peaakums He BCTYNaeT. PyKONWCKH He PELEH3NPYIOTCAH W He BO3-
BPALLAIOTCA.

® Papuo®, 1924—2007. BocnpowseegeHue MaTepuanos XypHana «Paguos,
X KOMMEPHECKOE UCNONL30BaHWe B NI0OOM BUAE, NONHOCTHIO MW HaCTUYHO,
[ONYCKAETCH TONLKO € NUCLMEHHOMO PaspelLeHns Peaakumn.

Otneyatano B 000 «M[ Megwa-Npeccar, 127137, Mockea, yn. «Mpasagi»,
B. 24, crp. 1. 3ax. 71908.

KomnbioTepHaa ceTk pepakumK xypHana «Paguo»
HaxoAMTCA MNOJ, 3aMTON aHTUBMPYCHOW nporpammel
DrWEB WU. Lanunosa.

TexHuyeckan nogaepxka 000 «Can[l» (CankT-MeTep-
Byprckan aHTueupycHas nabopartopus W. Jadunosa).

http://www.drweb.ru Ten.: (812) 294-6408

S COM(STAR

UNITED TELESYSTEMS

Ten.: 956-00-00 Wurepuer: www.comstar-uts.ru

MuorogyHkLHOHaANbHLIK TENEBUIOP

FEPMAHWS. Komnanua Loewe, M3BECTHaA NpoM3BOM-
CTBOM BUMOEO- M TENEBM3MOHHOW annapaTypbl BhICLUEro
Knacca, npencrtaBuna HOBYIO POCKOLWHYIO MOAens —
"Spheros R37 Full-HD+". 3tor XK annapat ofnapaer
cobcTeeHHBIM paspellenHnem 1920x1080 nuke., HO rnae-
HOE ApYyroe — OH OCHalLLeH ny4iue, 4yem moboii 13 ero KoH-
KYPEeHTOB.
Momumo craH-
[apTHBIX aHano-
rOBLIX Tenesu-
BMOHHBIX CHUIHa-
fIOB, OH MOXET
npYHUMAaTE BCe
BuaLl uudpoeo-
ro TB, eknioyana
kabenecHoe “
CNYTHUKOBOE
HDTV (cootBert-
CTBYIOUIME TIOHE-
pel  M3Ha4YanbHoO
BCTPOEHLI B E€ro
kopnyc, a 3a
Puc. 1 OTKWMOHOMA naHe-

neio CKPbIThI
CNOTHl ANS KapTOYeK nnatHeIX kaHanos). MNpu atom anna-
part cnocobeH 3anuckiBaTe nepeaayn BCex aTUX cTaHpap-
TOB Ha BCTPOEHHbLIA XECTKMIA AMCK, NO3BONANA NPOCMaTPH-
BaTh WX B nioboe yaobroe Bpems.

o marepmanam hitp://www.hifinews. ru/article

MoHnuTop Gyayuiero

CLUA. Komnaums Dell npegcrasuna npototvin XK
monMTOpa Gyaywero. B ycTpoiicTBe wcnonk3osawa
WHHOBaUMoHHan TexHonorus "DisplayPort”, 6narogaps
4emy TONWMHY YCTPOWNCTBA ypanock 3Ha4YUMTENbHO
yMeHbLLMTL (8o 1,27 cM), a MakCUManbHOE paspelueHre
no cpasHexHmio ¢ "Full HD” — yBenuynThb BYeTBEpPO (00
3840x2400 nukc.). Pupma rotosa NPUCTYNTL K BbINy-
CKYy TaKMX MOHWTOPOB, HO yCnex TexHonoruu 6ygeT Bce-
ueno 3asuceTb
OT npou3Boau-
Tenei Buaeo-
KapT. TexHo-
norus "Display-
Port™ obecneun-
BaeT OGonbwyio
NPONYCKHYIO
cnocobHocTs M
BO3MOXHOCTb
nepegayu  no
KOMMBIOTEPHO-
My kabenio He
TONLKO BUAEO-
CUrHana, Ho M
AaHHbIX B 060MX
HanpasneHnax:
TakuMx Kak Ko-
MaHOobl  ynpas-
Puc. 2 newms wnaobpa-

XKEHUEM, 3BYKO-
BOW CUrHan Ha CTEPEOKONIOHKW ¥ BMAEOCUrHan co
BCTpoeHHO! Be6G-kamepw. Takum o6pasom, "Dis-
playPort” nossonser UCKNIOYUTE U3 KOpNyca MOHMTOpa
CYLECTBEHHOE KONMYECTBO SNEKTPOHHBIX KOMMNOHEHTOB
U NepeMecTUTb MX, HanpuMep, B KOPNyc CUCTEMHOTO
6noka kKOMnbIOTEPA.

To marepuanam hitp://cnews.ru/hews



HoBeie MoOOMNBHEIE TENEDOHRI

OUHNAHOWA. duHckan koMnaHus
Nokia npencraevna TpyM HOBBIX MOGUNb-
HEIX TenegoHa CpeaHero LEeHoBOoro
nwanasona: mogenu “Nokia 6267,
"Nokia 3500 Classic” 1 "Nokia 6121
Classic". Annapar "Nokia 6267 Bunon-
HEH B packnaabLBaloLeMcs kopnyce, Ha
NULEBOA naHenu KOToOporo MMEKTCH
creuuanbHble KHOMKW ANA yNpasnesus

Puc. 3

meauanneepoM. YcTpoicTeo cHabxeHo
KaMepoi ¢ 2-meranukcensHoOn mMartpu-
el v B-kpaTHbIM LMQPOBLIM 3yMOM, a
TaKxe CNOTOM 418 CMEeHHbLIX pnaLl-KapT
namaTM emkocTelo no 4 6. BcTpo-
€HHOe mnporpamMmroe obecneyeHue
BKNIQuaeT Bpay3ep, opraHainsep, mynb-
TUMEOUIHBEIA NNeep c pacluMpeHHbIMU
BO3MOXHOCTAMW U Mpo4Me cTanpapT-
HbIE NPUNOXEHWs. 3asBneHHOe Bpems
aBTOHOMHOM paboThl OT akKyMynsTop-
HOW Barapeu coctasnser no 6,54 B
pexume pasrosopa v o 300 4 B pexu-
Me OxXuaaHua BoidoBa. B npopaxy
YCTPOWCTBO MNOCTYNWUT NO OPUEHTUPO-
BOYHOI ueHe B 240 eBpo. "Nokia 3500
Classic" MoxHo 6yper npuobpecTu
npumepHo 3a 135 espo. [aHHas MO-
[enb N3roTaenveBaeTCA B KOPNyCce Knac-
cuyeckoro GopM-dakTopa v Xapakre-
puzyertca 6a30BbIM HAGOPOM YHKLMA.
Brnapensus TenedoHa CMOryT cCHUMaThb
doTorpahum  C pa3speweHueMm po
1600x 1200 nukc., 3anucuiBaTe BMAEO-
PONKUKY, MPUHUMAaTL Paauonporpammet
B KB nuanasoHe 1 o6MeHMBaTLCA MrHO-
BEHHbIMW coobLeHsMU. Bpems asTo-
HOMHOW paboThl B pexuMax pasrosopa
W OXMAaHWA COCTaBnAET A0 TPEeX 4acoB
v 2884 cootsetcTBeHHo. Mopens
"Nokia 6121 Classic” o6Gopynosaxa
2-MeranukcensHo kaMepoM, a Takxe
BCNOMOraTensHO Kkamepoir, npenxHa-
3HA4YEHHOW ANS UCNONb30BaHWA B PEXU-
me BupeoTtenedoHMM. CmaprdoH noa-
nepxueaer paboTy B MOBWABHLIX CETHX
GSM/GPRS 850/900/1800/1900 MI'y u
COTOBLIX CETAX TPETLEero NOKONEeHWs
"WCDMA". Texnonorus "HSDPA™ ycko-
PWUT MNpPOLUECcC 3arpys3kyu MynbTUMenvi-
HBIX ™Matepwanoe w pabory B
MHTepHeTe, a crneuvanbHoe npunoxe-
Hue "Data Transfer” obner4vT nepeHoc

Ha  KOMMYHMKaToOp  WHGOpMaLWK,
HaKOMNNEHHON B NnaMaTy apyrux Tenedo-
Hoe "'Nokia”. CroumocTs cMmapTgoHa
"Nokia 6121 Classic” cocTtaeut npwm-
6nuautensHo 260 espo. TMNpopaxa
HOBLIX annapaToB HaYWHaeTCH B TEKY-
Lem ksaprane.

Mo marepuanam
http://gadgets.compuienta.ru

UHTEPHET uepes ceTb
3neKTpocHabxeHus...

POCCWH. Xwutenu HwuxHero Hos-
ropoaa nony4vnu BO3MOXHOCTh BHIXO-
DUTh B IHTEpHET Yepes 3NeKTPUHeCcKYIo
pO3eTKy — 3[eCk Ha4anacbk KOMMep4e-
CKan aKkcnnyaTaums ycnyrv BelCOKOCKO-
pocTHOro poctyna B WHTepHeTt yepes
[LOMOBbLIE SNEKTDOCETH. AHaNOrUYHLIE
cetu yxe sanyweHs B Mockee, lMop-
mockosbe, Kanyre, Pa3anm n PocTose-
Ha-JloHy. B Tapude c aboHeHTCKOWM
nnaToi cToMMocThL Tpadurka cocTaensa-
er ot 1,3 py6. 3a 1 MB, 6e3 aboHeH-
TCcKoi nnatel — 3 py6. 3a 1 MB.
Croumocte PLC-mopema — nopspaka
1500 py6.

Mo marepuanam

O ToM, Kak pelieHa (1 peleHa M1 BoooLye)
npo6nema 3NeKTPOMArHUTHOH COBMECTHMO-
CTH, T. €. Kakie Mepbl NPUHATS ANA NPenoTepa-
LYEeHWA CO3[aBAEMBIX TAKUMY CETAMM MOLLHBIX
MMIYNBCHBIX PEANONOMEX B LUMPOKOM ANENa30-
HE 4acToT, K COXANEHMIO, HE COOOLLaeTes —
MPUM. COCTaBHTENSA.

OnacHsle WyTKK

CLUA. Cotpyouuku OBP CLUA Bbi-
yucnunu TenedoHHOro TeppopucTa C
NOMOLLLIO BUpYCa, OTNPaBneHHOro Ha
ero npomaiuHui komnetoTep. MNop koHey,
y4eBHOro ropa BalMHITOHCKUIA NOAPO-
CTOK 3achinan anMUHUCTPALMIO WKONHI,
B KOTOPOW OH Y4YWSICH, 3NEKTPOHHBIMU
nMcbMamMM 0 TOM, Y4TO Tam 3anoxeHa
6omba. CrapuweknaccHuk nucan, 4To
B30PBET WKONY W YyKasuiBan Bpems
B3pLIBA M MECTOPACNONOXeHWs 3ano-
*eHHbx 6omb. B peaynstarte ¢ masa no
WIOHb MONWLMKM NPUXOAWMNOCE NPOBO-
OWUTh 3BaKyauuvio yYUTener v y4eHWKoB
0KONO pecsTv pas. B cBoMx nocnaHusax
OH TaKXe HasbiBan NoNuLEencKMx Tynu-
uamu, He CnocoBHEIMW ONpenenutTb,
oTKyna NpuxopaT cooblieHns. HTobbl
nonmartb aHOHWMHOro “nobpo-
xenarens”, coTpyoruku ®BP ynanes-
HO YCTAGHOBWMAWM HA €ro KOMMbioTep
LWINKMOHCKY nporpammy "CIPAVY, oTc-
NEXMBAIOLLYI0 EF0 aKTUBHOCTb W peru-
cTpauMoHHHEe paHHele B Cetu, IP-
apgpec, ucnones3yemelid Gpaysep v opy-
rylo uHgopmauuio. lMocne TOro kak
Ixow ein3bpyk cosHancs B COAEAH-
HOM, CYL, NPUroBOPUA €ro K TPEM Mecs-
UaM 3akNiYeHus B UEHTPe W30nsaumu
HECOBEPLUEHHONETHMX, a poauTensm
npYpeTcs 3annartvuTe 3a ero Npopenku
wrpad B pasmepe 8852 ponn. MUa3

LWKONbLI €r0 UCKNIYKNK, a BaobaBok ko
BCEMY, NOAPOCTKY 3anpeLLleHo Nonb3o-
BaTbCA KOMMNBIOTEPOM, MOGMNBHEIM
TenedoHoOM W Urpatb B BUOEOUIPH B
TedyeHue asyx ner. B obuwem, "CKONLKO
BEPEBO4YKE HE BUTLCH...".

Mo marepuanam
http://security.compulenta.ru

UHTepecHoe yBneveHue

CLWA. Amepukareyr, Murep JioGep
6onee OByX LECATKOB NET YBNEKancs
W3roTOBNEHWEM MWHWATIOPHLEIX MOAe-
neir B8 ceobopgHoe ot paboTel Bpems.
OpHako C TEYEHWEM BPEMEHW NPOCTOE
konuposaxue Jliobepy Hanoeno, U OH
pPewun 3aHATLCH V3T OTOBNEHMEM MU-
HWATIOP Ha OCHOBE COGCTBEHHBIX MOEe.
Nocne cepun 3kCNepyvMEHTOB GlINO
pelweHo pasMelate MUHWaTIOPbl BHY-
TpW CTapbix 3NekTpoHHBIX namn. Ceityac
WM3rOTOBNEHWE CKYNbNTYPHLIX “namno-
BbIX MWHWATIOP" CTAN0 OCHOBHBIM 3aHA-
Trem JlioGepa. BONLIWMHCTBO M3 HMX

Puc. 4

NOCBSALLIEHO GLITOBHIM CIOXETaMm, aBTop
nponaet wx npumepHo no 500 ponn. sa
wryky. Kpome anekTpoHHbIX namn,
Nic6ep McnonbayeT Ana MUHWATIOP KOp-
nycul Gonee KpPynHeIX Namn rNpoMbill-
NEHHOTO OCBELLEHUSs, 8 TaKKe pWUCYeT |
KAPTUHE W 38HUMAEeTCs NUTEepaTypHLIM
TEOPYECTBOM.

Mo marepwanam
hitp://www.sageous. com/sculptures.htmi

Marepwan nogrovoeun
n. MMXANNOB
r. Mockea
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Oprasunzaropei:

KOMMUTET NO NPOMBILLNEHHOCTY, HAYKE, CBA3N W hhquw
TEXHONOMMAM AMUHUCTPaLMY ropoda Exatepuibypra;
BruictaBounsin uentp KOCK «Pococuas,

&3 Npu yyacTum:

% T MuHMCTepCTEa NpoMBEILINeHHOCTY CBepanosckad ofnaci

OcHOBHbIe pa3genkl BLICTABKMN:

® Nepenosbie TexHonoruy, obopynoBaHue, m
& AnekTpoTexHuyeckoe obopyaoBaHue

WHTEPHET-MATA3WH "EKITS.RU"

MNpeanaraet:

— Habop BbIBOAHLIX pe3ucTopoB, 168 HoMvHanoB, kax-
noro no 20 wr. = 440 py6.

— Ha6op YMMN-peaucropoe 0805, 169 HOMUHANOB, Kax-
poro no 25 wr. = 440 py6.

— Ha6op YU -kouaercaropos 0805 = 210 py6.

— ConHeyHble anemeHTsl oT 10 wr., ot 14 py6.

ONeKTPOHHbIE KOHCTPYKTOPHI:

— EK-1007Kit — BcrpavsaeMulii BonstMeTp (no 51 B) +
amnepmeTtp (no 2,55 A), XKK-vHoukartop, waeansHoe pelle-
Hre ans naboparopHoro BN = 210 py6.

— EK-2501Kit — BcrpavsBaemulii BonstMeTp (fo 51 B), ©
3-xpaspagHbeiM CBETOOMOAHLIM WHAWMKATOPOM, HeOoporas u
MUWHMWATIOpHaR 3aMeHa CTpenodYHomy MHavkatopy = 130 pyb.

— EK-3488Kit — "Tpw ycrpoiicTea B oaHoM!" BLIBOP KOH-
GUrypaumoHHBEIMK Jkamnepamu: UMb poBoi amnepmeTp no
10 A, MUANMBONBTMETP MW BONLTMETP. [Ana Bcex KOHDUrypa-
Uit MaMepeHune B oboux nonspHocTsx! TpexpaspaaHslii cee-
TopMoOHLI MHAvkaTop = 180 pyb.

— EK-2006/12Kit n EK2006/6Kit — VHTennekryansHoe
3Y ansa 12 B 1 6 B CBUMHUOBEIX aKKyMYNSTOPOB, ¢ UM(pPoBOr
HAWKaLWein Hanpsxenus = 150 py6.

— EK-Light64Kit — MowHbIi CBETOOWOAHLIM (OHAPL,
64 ceeTooMona, 5 ypoBHEA APKOCTU NEpEKIloHEHWe OaHOW
KHOMKOW, MUKpOnpoueccopHoe ynpaenenue = 530 py6.

— EK-B425Kit — Tem6po6nok + perynatop rpoMKoCTH C
KHOMOYHBLIM ynpaenenvem = 260 py6.

M apyrvie KOHCTPYKTOPHI. ..

A TaKxe yxe coBpaHHbBIe M HACTPOEHHBIE MOOYNU.

Bce ueHbl ykasaHbl PO3HWYHBIE.

Jocraska no Poccuy HanOXeHHbIM nnatexom, GnxHee
sapybexwe npeponnara UnK y Hawwux npencrasvTenei.
MuHMManbHBIM 3akas ot 1 wr.!

www. ekits.ru

ekits@ekits.ru

Ans nucem: 125040, Mockea, a/a 36
Ten./¢pakc: (495) 660-3620

HUurepHer: hitp://www.dart.ru/
E-mail: posnnya: sales@dart.ru
onr: alex@dart.ru

[IoCTAaBKH CO CKJafa M TOJA 33Ka3 HMHPOKOro
CNEKTPa HMIIOPTHBIX JeKTPOHHBIX KOMIOHEHTOB
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CMOryT NpeTeHAoBaTh Ha O4WH U3 NPK30B.

Mukpocxemel, TPaH3UCTOPHI, PE3NCTOPLI, NOTEHLUUOMETPYI,
BAapUCTOPB!, MOTOYHBIE W3AENMRA, KOMNAEKTYIOWKME ANA MOTOYHbIX MIAENWA, pasvembl, kabenu, nepeknwYaTenu, wanydatenu 3syka,
NbE30INEMENTE, QYPHUTYPA AN 3NEKTPORHBIX YCTPOUCTE, AepXATenn INEMEHTOB NUTAHKA, PENE 3AEKTPOMArHUTHLIE, NamMNbl, HHAWKATOPH,
AKKYMYNATOPEL, AATYHKW BECA, NPEAOXPAHUTENM W X AEPKATENH, MOTOPL INEKTpUUEcKWE, npoaykuua dupmet “Gefran”,

THPUCTOPBI, AWOALI, ONTOSNEKTPOHHBE Npubopsl, KoHAeHcaTopel,




. ALTDAITAI0E EBROMERC0E COBLITE
MR- - BIEPBAIE B POCCH

£+ .
| ***
18-20 ceHTa6ps
EURO 007
LILS ¢

MOCKBA

CPEICTBA W CUCTEMbI-OTOBPAXXEHNS HHOOPMALIUM

MEXKIYHAPOIHAS BbICTABKA

JL. MOCKBA, 3KCMOLEHTP
28 18-20 CEHTABPS

NPOBOJUTCH OHOBPEMEHHO C WUCCNE[JOBATENLCKOM
KOHMEPEHLIMEW N0 AUCTUIEAM (3[IAHUE PAH)

= TFT, 30T, XK gucnneu 1 HHARKaTOpbI = CpepcTBa M TEXHONOIHH OTOGPANKEHHS
= HuchopmaloHibie Ta6no, MOHMTOPLI, iWCTLIEH cneyHanbHoro HasHayeHms
= [InasmesHble gucnnes ® KomnoteHTbl CPE/iCTB OTOGpaNKEHHA

® JneKTpoHHbie MOJyNH ynpasnexus
¥ ljuchpoBbie W MaTpHtble IMCIUIeH ¥ [lepefioBbie Hay'Hbie Pa3paboTHH

= JlasepHble TEXHONOTHM BH3YANK3aLHH ® TeXHONOTHH NPOM3BOACTBA W 06CIYMMBAHHA

B CeeTofjno/iHbie CPEJICTBA OTOOpaNeHHs ® YCNYTH N0 CO3[aHi0 KOMNAEKCHbIX
¥ [ipoexioxHoe o60py/i0BaHHe H CHCTEMDI HHthopMaLMOHHbIX CHCTEM

CHIP Ten: (495) 221-5015
EXPO http://display.chipexpo.ru http://www.sid.org 5
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nexTpoHuka B aeTomobune. Paknb-

we B ropoaax ctpounu Hebockpebu, B
KOTOPLIX U pasMellani opuchl pasnmyiHbiX
KOMMaHWi 1 opraHu3aumii. B ceasu ¢ pas-
BUTWEM BBLINUCNUTENLHOW TEXHUKU W
NMHUIA KOMMYHWKAUMIA CTano BO3MOXHO
OpraHM3oebIBaTh OodUCH B MECTax, yaa-
NEHHBLIX OT MPOMBILNEHHLIX UEHTPOB, B
HebGonblmMx 3pnaHuax. [onosBHuie wrat-

Puc. 12|

KBApPTUPLI TAKMX M3BECTHBIX CreuuMan1sn-
PYIOWMXCA HAa NPOW3BOACTBE MWKPOMPO-
LIECCOPHOM TEXHUKM U ee NporpaMMupo-
BaHWM KOMMaHui, Hanpumep, kak IBM u
MICROSOFT, HaxonsTca B CKPOMHBIX
TpexaTaxHbiX 3aaHuax. COTPYAHUKM 3THX
W ApyrMx opraHus3auMia MOryT pacnona-
ratbCs B maneix oducax unu y cebs goma,
B FOpOOE WM CEenbCKOW MECTHOCTU M
B3auMOLEACTBOBATL C UEHTpanbHbIM
odpucom no UHrepHety. Mmes HoyTOYK

CeBIT-2007 —
B [aHHOBepe.

Y10 HOBOraQ?
B. MEPKYJIOB, r. MockBa

(HB), OHKM MOryT HAaXOOUTLCA WU B @BTOMO-
Gune, npM4eM faxe B APYroi cTpaHe.
Ewe Heckonbxko net Hasan OOouH M3
WM3BECTHLIX CNEUManuCTOB MO KOMMbIOTE-
pam ans aBToMoBMNeit Bbickasan CyxaeHue
O TOM, 4TO B YCNOBWSX HACTYNWBLLEN
MHOOPMALMOHHOM 3pki NASM CTano Heob-
XOOMMO MONyYaTh BEXHLIE CBELEHWA NPAMO
B HuX. lNoOHATHO, 4TO pa3spabaTbiBaeMbie
TEXHU4ECKUE pelleHns 06R3aHb YYMTEIBATL
Tpebosanma GeaonacHo-

ctn asuxeHus. OpHako u
BOOMTENM [ONKHBI MOHK-
MaTb PUCKOBaAHHOCTL He-
PauUMOHaNEHOTO WCTOoNb-
30BaHWA BCTPOEHHLIX Bbl-
YUCNUTENEHBIX CPEACTB W
nony4are MHCTPYKTaX Mo
UX pasymMHOA skcrnnyara-
umn. CobniopeHwe aTux
YCNOBWA MNOBLICUT "yno-
BONBLCTBME OT €30 W HE
NPWBENET K MOBLILIEHWIO
aBapuitHOCTK Ha noporax.

HE B asTomobune
moxeT pabortats "WTyp-

MaHoMm”, T. €. NOAMEHATL
GPS-HaBuratop, coenu-
HATBCA C VHTepHeToM,
nony4ark 3NEKTPOHHYIO
nouTy, O6bITb ApPXMBOM
MYy3bIKaNbHbIX npo-
rpamm, DVD/DivX-dunes-
MOB, UIPOBbLIX NPUIOXe-
HUA. K HEMY nogknto-
4alT CTepeocUCTEMY,
MOHWTOPLI, BUOEOKaMe-
pbl, MaHUMYNATOPE U Op.
YnpaenaTe UMM  MOXHO
nocpencTBoM KnaBuarty-
Pbl, CEHCOPHO MW rono-
com. Umen HB, no popo-
re ynobHo may4arbk MHO-
CTpaHHbIA A3LIK, MPUYEM,
Hanpumep, pomMaH "AHHa
Kapenuna” J1. Tonctoro

' [Puc. 14

1-m.Cyxap

Koneye; 3 -yn, Cpeemta;
4 - CenueepcToE Nep.; 5 - sgaHue pegakuyMu wypHana “Pagueo”,

Kam; 2- Cag

H8 aHrMWMCKOM $3blKe
Nerko ymewaercs 8 no-
crosaHHOW namatu HB
MM Ha KapTe namaTu
(KM). NpeobpasosaTtent
(nporpamMmHeIi) TeKCTO-
BblX CTPaHuy, B pe4b
MO3BONWT CAylWwarbk MHO-
% XEecTBO Apyrux nurepa-
TYPHBIX NMPOW3BEOEHWIA U
' yueBHbIX KYPCOB.

Brinyckaior cneum-
ansHo ona asToMobung v
BCTpavBaeMble KOMIMbIO-
Tepol. MO TexHW4eCKuMm
XapakTepUCTMKAM  OHM
ycrynatlot HB. Monopas
amepMkaHckas Komna-
Hua VEALINK npousso-
AWMBIE EI0 TakuMe KOM-
neOTEPbI Ha3wliBaeT
"CarPuter” -amu. B wmx
koMnnekT (puc. 12) Bxo-
. 0T GPS-nepexopnHuK,
Averka GecnpoBOOHOIO
noctyna Bluetooth, Bec-
npoBOaHan Knasuarypa,
nay v pp.

Komnnekt amepukaH-
ckoit komnaHun G-NET
(pwc. 13) conepxuT ABa
LCD-pgucnnen: ¢ pasme-
POM 3KpaHa no avaroHa-

L




nm 20 cm (B”) — ans nepepHen
navenn astomobuns v 18 cm
(7") — pna canoHa, UeHTpank-
HbIM Npoueccop, pabotaowwmii ¢
yactoton 1,5 Ty, O3Y obne-
mom 1 b, HDD Ha 80 ', GPS-
HaBWraTop, B3anMOAeNCTBYIO-
wuid ¢ nporpammon "Google
Maps” (Ha puc. 14 nna npume-
pa nokasaHo 3AaHue pepakumn
XypHana "Papuo” Ha CHumMKe,
CHATOM co CnyTHWKA),
DVD/CD/MP3-npreoa, TIOHEepk
undpoBOro  TENEBMOEHUS W
cnyTHMKoBOro paauo. Mo 3ase-
nexuuio paspaboTHMKOB “kap-
nelOTER” MaKCUMAaNbLHO Npucno-
cobnex ana GesonacHoro Nonk-
30BA&HMSA MM BO BpeMms e3abl B
WHTEPBAane HapyXHbIX TeMnepa-

1000, a pnvva — 2 kM. B coepe-
MeHHOM asTomobune (kak v B camo-
neTe) AnA yMEeHbLUEHWMA 4Y4WMcna u
Beca NpoBOAOE NPUMEHSAIOT MUKPO-
NPOLIECCOPHYIO TEXHMKY. Tak Xe,
KaKk M B KOMMBIOTEPHOW TEXHWKE W
ceTax MIHTepHET, B HEN MCNONbayioT
"0BUyI0 YNPaBNAOLWLYI LWKMHY C©
nocnefoBaTtensHoOW  nepepavein
[aHHeIX" K BHELLHWM YCTPOMCTBAM.
OcHOBHOWM nNpoBofa HeobXxoaumoi
TOonwwMHbl oBecneyreaeT aHepronu-
TaHnem Bce namnul. Mo gpyromy
TOHKOMY (C MaibiM CEYEHMEM) NPO-
BOAY nepepawT  cnyxebHyo
wHpopMaumio, obLKMM NPOBOAOM
CRYXUT LIACCK-KY30B. Mpu HaxaTum
Ha nefans ToOpMo3a MK BKNKYEHUA
rnepenayun 3afHEro X002 BKIOYaeT-
CHl COOTBETCTBYIOLMIA NaTYMK, Coe-
OMHEHHEI C MMKDONPOLECCOPOM,

Typ o1 — 40 po + 65 °C.

Cpean npUMEeYaTeNbHbIX
aBTOMOBMNbLHLIX KOMMNLIOTEPOR
manoro ¢opmara obpawana Ha
ceba BHUMAaHWE YHWBEpCanbHas
mopens XPC SN21G5 paspabor-
KM TalMBaAHBLCKOW  KOMNaumu
SHUTTLE. Komnnekr (pwuc. 15)
BKMoyaeT B ceba Tpu LCD-aucn-
nen (oguH — cnepeaw, ABa — B
noaronoBHUKax NepegHux cuae-
HUIK), YeTeipe web-kamepsl,
GPS-waswratop, DVD/CD/MP3-
nNpWBOA, FONOCOBYIO TENedoHUIo,
aKyCTWHECKYI0 CUCTEMY, COCTOR-
wyto u3 yeunurens 34, TpuHagn-
uatv AMHAMMHECKWUX TONOBOK W
neyx cabeycdepors. GPS-Haevra-
TOp TaKxe cnocobeH NPUHUMaTL
W 3aMoMWHATL KapTy MECTHOCTU
CO CNyTHMK& no nporpamme
"Google Maps” , nokassiBaTk ee

nepeaaoLmmM No TOHKOMY NpoBoLY
KOMaHael KOHTponnepy (3nekTpoH-
HOMY pene), pacnonoXeHHOMY
B6nM3n cBeTMNBEHUKOB. Mo 3aaaHuo
MUWKpONpoLEeccopa KoHTponnep
rNoJAEeT HAMPAXEHWE NUTAHWA HA TY
UMW WHYIO Namny WnK Ha ABe-Tpw,
unu cpasy Ha Bce.

B xypHane "Paano” 6einu onyB-
NMKOBaHLI Marepuansl N0 Ka4ecTBy
3asyka B asTomobune [4—T7]. o
aTUM NyBAvKaLWsaM 1 Mo 3KCMoHa-
tam CeBIT-2007 cnenyer oTme-
TWTb, 4TO B CBA3W CO CHUXEHUEM
LEH W YHUBEPCANLHOCTLIO LIENECo-
obpasHee OcHawate asToMobunu
3BYKOBLIMW CMCTEMaMKM Ha OCHOBE
DVD. DVD-nneitep B AONONHEHWE K
OCHOBHOM YHKLMN TAKXKe C BLICO-
KMM KadecTBOM npourpeieaet CD u
MP3-guckn. Kpome Toro, noMmMmo

3aTeM BO BPEMS €30bl.

[pyran TariBaHbCKas KOMNaHua paspa-
6otana asTokoMneOTEP (pUC. 16) C BHYT-
PEHHUM OTHOCUTENBHO MOLLHBIM YCUNUTE-
nem 34, noseonsiowmiin npourpeiBate CD,
DVD, MP3-daiinel 6e3 3arpysku onepa-
LMOHHON CUCTEMBI.

Heckonbko KpynHemwmnx KoMnasmin —
INTEL, AMD, MATSUSHITA (PANASONIC)
B psAe nasunbOHOB NPenocTaensanu
NOCETUTENAM 3NEKTPOHHBIM NYTEM OLLY-
TUTE ceba B roHo4yHoM asToMobBune.
Tpenaxep npeactasnset cobor KONMIO
CKOPOCTHOM MalwHbl. "Boaurens” Bu-
AWT Aopory Ha TteneBu3voHHom LCD-
aucnnee, B 3aBUCMMOCTW OT BO3HMKAKO-
LWMX CUTYaUMIA "ra3yeTt”, BpallaeTt pyns,
TOpMO3KT. N0 OKOH4YaHMK ceaHca Ha Und-
POBOM OMCNNEe WHAWUMPYETCH OUEHKA
BbINONHEHHOM paboTel. Xenawowmx npoi-
TV MacTep-Knace BbINo MHOTO.

Mwukponpoueccopel B asTtomobune
BbINONHAIOT MHOXECTBO W APYrvxX 3anad,
CBRI3AHHBIX C KOHTPONEM pacxoja Tonnu-
Ba, 6e30NacHOCTLIO TOPMOXEHWA, Perynm-
POBKOW OCBelleHus (B 3aBMCMMOCTM OT
yrna nosBopota v CKOPOCTWM NepemeLe-
HUSA), NPEACTEPaLLEHHMEM CTONKHOBEHWIA,
kompopToM Nnaccaxvpoe u ap. Ha crevpe
repmaHckoro ofbeanHerua SIEMENS
MOXHO BEING NO3HAKOMUTBCH C YXKE BHE-
Apsemoit paspaboTkoil No 6esbiHepLMOH-
HOMY Pacno3HaBaHWIO BUOEOKaMEpPaMM,
NOAKMIOYEHHBIMK K CNeumann3npoBaHHO-
MY MUKPOKOMIMLIOTEPY, YCTAHOBNEHHLIX Ha
J[0pOore 3HakoB, MHQOPMUPOBaHWI0 BOAU-
TEens 0 HUX YU aBTOMaTU3NPOBAHHOMY NPU-

HATKMIO HEOBXOAMMBIX Mep NO perynuposa-
HWIO, HANPUMER, CKOPOCTY ABVXEHUS.
CucTema 3aXuraHua OBUratena BHYT-
PEHHETD CropaHunsA Ha NPOTSKEHUA MHOTVX
net Gbina nepeeiM 1 EOUHCTEEHHLIM 3N1EK-
TPWHECKUM Y3NOM B AaBTOMOGUNE C MUHMW-
ManbHEIM HUCNOM NPOBOBOB. B KoHUeE
yluieAwero Beka Y1Cno npoBoaos B cpep-
HEM NerkoBoM asTomMoGune npesbilLanc

dunemos, Ha DVD-guckax 3anucado MHo-
KECTBO MHTEPECHBIX MY3bIKANBHEIX MaTe-
puanos. Vx Bonblwe paxe, 4em, Hanpu-
Mep, Ha OTHOCUTENBHO HOBBLIX HOCUTENAX
SACD n DVD-Audio. 3eykoBoe copepxa-
Hve DVD-aMCcKOB MOXHO CnywwaTts 0TaenNb-
HO, BBIKNO4YKME wu3obpaxenne. Coepe-
meHHble DVD-nneiiepel yxe, Kak npaewno,
MMEIOT BXOAHLIE cnoTel ans KIM ¢ sanucan-
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HEIMW Ha HWX My3biKanb-
HEIMIM NpOrpaMMamMm.

Ha BbicTaBke MOXHO
6610 BUOETL NpUMep ne-
pensxHoro ("xoos4ero”)
NPUMEHEHWR aYOMOTEXHU=
ki (pmc. 17) ons crnop-
TUBHbLIX, YBECENUTENEHBIX
WK pexknamMHeX Lienen, a
TaKke MeponpuaThiA 06-
LWEeCTBEHHO-NONUTHUYE-
CKOro Xapakrepa.

MpumeyYaTenbHbiX
NPUMEPOB OCHALLEeHWA
aeromobuneit ayouortex-
HMKOM Ha BeiCTaBke Bbino
HEMHOrO. 3ameveHsbl
BbinK CepuWHLIA BHEOO-
poxHuk TOYOTA ¢ BbicO-
KOKa4eCTBEeHHOW TPexXno-
NOCHOM  aKycTUKoWn B
nepeaHnx nsepax

Ky3oBax. [pumepbl NOBCTpeYaBLIMXCA
tanpemos: MICROSOFT — FORD wnu
AUDI, INTEL — BMW, SIEMENS — POR-
SCHE, BLAUPUNKT — SMART, ACER —
FERRARI, ASUS — LAMBORGHINLI. TMog
aBTOMOBUNBHBEIMK Op3aHaamMK A0BONBHO
4acTo NPOM3BOOAT HE TONBKO 3NEKTPOHW-
KY, HO M KyxoHHbie npuGopsl. CepuiiHo
BLINYCKAIOT OETCKWE KONMACKW C ropaenu-
BOI Hagnuckio Ha 6opTy McLAREN.
Mob6unbHas cBf3b. [prEMHO-Nepe-
Nalolme pasmocTaHumK Brepebie Havanu
yCTaHaenMeaTs B IErkoBkie asTomobunu B
CLUA B koHue 1910-x ropgos. Torpa wx
HasbiBanu “asTopagmortenedorHamn”. 0a-
HaKo B CerogHslHeM Buage mobunbHas
yxe coToBas TenedoHuA NosBUnNack MiLlb
k 1973 r. [8]. NoHanobunca eule AecATOK
net Ha paspaBoTky W HanaxusaHwe
CEepUHOro BbINYCKa NPUIroAHLIX AnA
LUMPOKOI 3KCnnyaTaumm yCTPOHMCTE.
OpHaKko ceiyac BO MHOMMX CTpaHax (B
TOM yumcne v B Poccuu) npaeooxpaHuTenb-
Hble OpraHbl 3anpeLuarT BoaMTenam npu
esfe pasroBapueatbe no MoBunbHOMY
Tenedony, npuwxkuman TPYBKY K yxy.
Heckoneko neT Hasaj B 3kKcnnyarauuvio
6binv BHEAPEHE! Nerkoewe asTomobunu co
BCTPOEHHOW MOBUNBHOM paanoannapary-
poin u SIM-kaptor (Subscriber lden-
tification Module), paspewatowen noa-
KMIOYEHWE K COTOBLIM NMHWAM CBRA3M.
Pasroeapwears 3 asTomMobuns ctano Bos-
MOXHO, NONb3ysiCk MMKPOGOHOM, pacno-
NIOXEHHBIM Ha NepenHen nadenu, v cny-
wark cobecenHnka Yepes rpoMKoroBopu-
Tenu 6oproeoro CD unu MP3-nneiiepa. Ho
MOXHO Takxe Ha Beibop BECTM pasrosopbl

(puc. 18) 1 nonynspHeIn
asToMobunk Mankix popm SMART ¢ rpom-
KO 3ByHaium cabeydepom (puc. 19).
WmenuTbie oprasmsaumm — paspabor-
YMKM 1M NPOUSBOOMTENM papmoannapary-
phi C Lenbio eLe 60MbLIero noBbLILEeHNUs ux
pelTUHIra 1 NONYNAPHOCTM OOBONbHO
4acTO KOONEPUPYIOTCA CO 3HAMEHWUTBIMMN
asroMoBuneHbIMK ruraHtamu. MocnenHue
MOAENU NErkoBbIX ¥ MOHOYHLIX aBTOMOBK-
neil MOXHO BbIN0 BUAETE B 3anax BbICTaB-
KU U Ha ynuue. OHK, pasymeeTtcs, ocHala-
NUCb BNEKTPOHUKOW KOMNaHuu-napTHepa,
0 4YeMm CBMAETENLCTBOBanNa peksnama Ha

wnu no obbiMHOM TenedoHHOW Tpybke (c
MUKPOGOHOM 1 TENEdOHOM) C BUTEIM NPO-
BOAOM, N1 No BGEecnpoBOOHOM TakoW xe
Tpybke, wnnu Ha rONOBHbIE TenedOHbl C
mukpodoHoMm. Homep TenedoHa Habu-
paloT Kak 0BbIMHbIM HAXaTUEM KHOMOK Ha
KNaewatype, TaK M PEYEBOI akTuBaumen,
T. €. NePe4nCcIMUB roNoCcoM UMdpsLl HoMepa
Bbi3blBAEMOro a6OHEHTa UNKW, eLe NPoLLE,
Haseas ero ums unn GamMunnio.
Taiisanbckas kopnopaums HTK COR-
PORATION wa BbiCTaBKE MoOKasana
"Bluetooth Car Kit" (BCK) — paowokom-

nnekT (pmuc. 20), exnoyaowmii B cebs Bce
HeobxooMMoe ANA FPOMKOroBOPSALLE
MOBUNEBHO CBA3K B canoHe aBTomobuns,
MNO3BONAIOWMIA BOOWTENIO U Naccaxupam
BO BpEeMA €3[bl W Ha CTOAHKE Cnywate
aboHeHTOB, B TOM YMCNE U3 ApYriX CTpaH,
HE NOAHOCH K YXy TenedOoHHYI0 TPYBKY nnm
ronoBHule TenedoHs. OH nonoepxXvBaeT
coeamHeHus ¢ naptHepamu ID MHTepHeTa,
ronocom no npasunam TTS (text-to-spe-
ech) npounTLIBAET TEKCTOBLIE COOBLEHUA
3NEKTPOHHOM  NoMTH, obecneymBaer
BhiX0g, Ha urpossie Web—6noku DTF (Daily
Telefrag). 3nekTpoHHas namsaTb YCTPOW-
CTBa paccuuTaHa Ha ronocosoii Bel3o8 500
umMmeH, daMunuie, HaMMeHOBaHWA Marasu-
HOB, OTENEN, OPraHn3aumii u ap.

Baaumopgenctere mMobunbHOro Tene-
¢onnoro annapata ¢ BCK npoucxoaut
onarogaps Gecnpoeoaxoid "Bluetooth”-
cneyndmkaumm AN Manbix paccTOsHWIA
(He BGonee 10 m) Ha wacToTe 2,4 IMu. Ha
aKpaHe gucnnes oTobpaxalTCa TEKCTO-
Bble NocnaHus, a TaKke BCA uHpopMauma
M3 namsaTu. Kpome Toro, npenycMoTpeHo
nepekniyYeHne erc Ha pOpyrve uenm,
Hanpumep, 4N8 MHAUKALWK CTaTUHECKUX 1
OBUXYLLMXCA U300paKeHnin.

Ewe HTK BeinycKaeT MWHWATIOPHYIO
Mopenb (134x57x20 mm, 130 1) "cnuke-
podoHa” ¢ aNeKTPOANHaMUYECKON roNnoe-
Ko, noamMmeHsiollen cobow TenedoH
mobBuneHuka. ObmeH 3ByKOBOMN uHopma-
umeid ¢ "6asoi” NPoOMCXOOMT TakKxe no-
cpepncteom "Bluetooth”-texHonorum.

BCK Moxer ObiTb BMOHTUpPOBAH B
nioboit asToMobune, B TOM YUCNE U B OTe-
yecTBeHHbie "XKurynu”. lNpeaycmoTpexa
akcnnyatauva Komnnekra B oducax w
LOMALLIHWX YCNOBUAX C 3NeKTPONMTaHUeM
yepes aganTep OT cetw qactoToi 50 unm
60 lNu.

MP3-nneitepsl. B koHue ywegwero
cTonetus nosBMnuMce B obpauieHum
MWHMWATIOPHLIE, pa3MepaMu CO Crnu4eY-
HbIlA kOpoBoK (v paxe medbwe) MP3-
rnnenepsl, BOCNPON3BOARLME MY3bIKY C
anekTpoHHeiXx KIN. Mockoneky B TO BpeMsA
KN cromny AOpOroBaro, TO 3anuch Ha HUX
fenany C HEBLICOKOWM LMGpPOBOI CKOPO-
CThIO, 4TO He nyywum o6pasom ckasbiBa-
nock Ha kadecree 3syka. o mepe nage-
HMA LeH Ha Kl noeelwanu cKOpocTe 3anu-
CW, PacLUMPANK NONocy 4acToT CUrHanos.
Korga cKopoCTb 3anucy ocTurna 3Haqe-
Hui 256, 320 kBUT/C, N0 MHEHWIO 3KCnep-
TOB 1 noTpebuTenei, Ka4ecTBO BOCNPON3-
BefieHun 38yka y MP3 v CD-nneiiepos "Ha
cnyx” cpasHanock. KomnaHuu v GpupMbl-
npoussoguTeny MP3-TexHukn Hadanm
nony4ats 060pOThLl, MCHUCNAEMBIE MWUIIN-
appamu gonnapos CLUA.

B 2001 r. H2 OFPOMHYIO MONYNAPHOCTD
Becero cea3aHHoro ¢ MP3 obpatuna BHu-
MaHue WU3BECTHAA KOMMeOTEpHan Gupma
APPLE u3 yxe ynomsryTon "CrunmkoHOBO#M
nonukel” B CLUA. B okTabpe Toro xe ropa
KOPropauusa nNpeanoXuna CBoW BapuaHT
muHmnatiopHoro MP3-ycTtpoictea, nony-
ymBwero HaumeHoeanwe "iPod”. Pauwo-
HanbHOE PacnoNoXeHWe OpraHoB ynpas-
nenus, yaobHas uvHOMKaALUMS, WUMUOX
camoi koMmnaHuy BeICTPO peLwnnu B Nonb-
ay APPLE Bonpoc cnpoca Ha HOCWUMEIE
umdposeie npourpeieaten MP3. Kpome
Toro, APPLE cospgana cobereenHyio Hasy
[OAHHGLIX NONYNAPHLIX MY3bIKaNbHEIX MENo-
awia "iTunes” co cBoBoAHBIM NOAKMIOYEHW-
eM K Hel Beinyckaembix "iPod™-nnenepos.



Yxe B uwoHe 2005 r. pykoBoauTENL
opranusaumm C. Oxo6c (Steve Jobs)
cooblmn, 4YTO CEeMencTBY nnenepos
"iPod” npuHagnexut npumepHo 76 %
puitka npogax B CLUA. Ha CeBIT-2007
610 coobLeHo 0 B3aTHM pybexa npoaax
B8 100 MnNH 3K3eMNIAPOB MNOMYNsPHbIX
nneiepoB BO BCEM MUpE.

HexoTophie MMEHWUTBIE aKYCTUHECKWUE
KOMMaHuy, Hanpumep, aMepukKaHcKkue
JBL, BOSE, cranu BinNyckats paccymraH-
Hble Ha "iPod" (kak cheMHble HoCUTEenu)
ayAMOKOMMNNEKTH CO 3BYKOBLIMUW KONOHKa-
mu cobereeHHbix paspaborok. Mpeano-
naraevcs, 4To B 2007 r. OpUEeHTUPOBOYHO
50 % wraTtHoW paguoannapatypbl Bbiny-
ckaembix asTomobunein ByayT OCHaLLEHB!
[OK-CTaHUUAMM, CPeACcTBamMu NPOBOAHO-
ro u 6ecnpoBOAHOr0 B3aMMOAEVCTBUA C
TexHukon "iPod”.

Ha BbicTaBke OEMOHCTPUPOBanu Bce
MOAENM CEPUIAHO Bainyckaemblx "iPod™-oB.
HanGonblumiA MHTEpec Ans NoCeTuTenein
npeactaensn "iPod video™ naToro noko-
neHua ¢ o6LeMOM NaMATK XECTKOro mar-
HuTHOrO aucka (HDD) 80 Mb (pmec. 21).
Ox cnocobed 3anucuBate wnu 100 4
BuaeousobpaxeHuin ¢ paspelleHnem

K, kak HocuTenam, "TBepac” npuHapne-
KUt Bnvxaliwee Oyaywee B 3HauiTeNb-
HOI 4acTW 3NEKTPOHHOW annapaTtyphbl.
LleHel Ha Hux BeicTpo cHkaoTes. C coob-
WEeHWAMK 0 BHeapeHuu KIN xypHan eLicTy-
nan seogHokpatHo [9, 10]. WaBecTHBIMK
opraHMaaumamu, 3anumaiowmmmcs K,
npeononeHsl O4YepeaHbie PeKopaHble
pybexu nonydeHus GEHOMEHaNLHLIX
oBLeMOB Takux HakonuTenein uHdgopma-
umm. Ha soictaske CeBIT-2007 oxu Bbinu
npepcTaBnexsl.

Amepukarckas (CLUA) dpupma PATRIOT,
CNeuManManpyloLLiancs no N3nenvam xpa-
HEHWA JaHHbiX, NpoaemoHcTpuposana Kl
emkocteio 16 B dopm-daktopa KN CF
(puc. 22) co cKOPOCTLIO Nepenaqn (cun-
TeIBaHMA) AaHHbix 12 MBut/c. Ha yny-we-
HWe pesyntTata noHagobunoce Bonee
peyx net. Npeawayuwin pexopacmed KN
ob6bemom 12 I'b Ha 3Toi Xe BoicTaBke 6bin
nokazaH TaneaHbckoi pupmoii PRETEC B
2004 r. Ha CeBIT-2007 PRETEC nokasi-
Bana, BO3MOXHO, camyio "BeicTpyr" B
mupe ¢naw-KN MMC 4.0 ¢ npumepHo
150-kpatHoi (22,5 MBWUT/C) CKOpPOCTEIO
yreHus m ¢ Gonee uvem 120-kpaTHOW
(18 MBuUT/C) CKOPOCTBIO 3anucy, a Takxe

|Puc. 22|

640x480 nukceneid B dpopmate MPEG4 1
3BYKOBLIM COMPOBOXOEHMEM HAa CKOPOCTH
128 kbur/c, nnn 25 000 doTorpadmin,
unu 25 000 My3bIKANbHBIX MENOAMIA.
Bpems pabotel B pexume ayomo — 204,
suaeo — 6,5 y. Mbapursl — 104x62x 14 MM,
macca — 157 .

MonynspHocTs "iPod” HacTonbko Benu-
Ka, 4TO niButenn TexHuky 1 notpebureny
ctanu oxupate or APPLE HOBBIX Hay4HO-
TEXHWHECKMX CBEpLUBHWIA N0 ApYyrum
HanpasneHuaMm BLITOROM 3NeKTPOHMKW. Ha
CeBIT-2007 6uin nokasad "iPhon"-mo-
GunbHbIA TenedoH ¢ ¢poTokamepoit. Cyas
no Marepuanam npeccsl, BECk MUP (NOYTH
6es npeyeenvyiexus!) aamep B HeTepne-
HuM. OBCYX0aTh TEXHUHECKUE XapakTepu-
ctuku "iPhon"-a noka npexaespemeHHo,
NOCKONbKY M3BECTHO, WTO Nocne npeasa-
PUTENBHOrO @HOHCA Kakoi-Hubyae HOBOW
mogenn APPLE k Havany cepuitHOro npo-
M3BOACTBA MOXET M3MEHWUTL €E XapakTe-
PUCTHMKM W Oaxe NOMEHATL BHELLHWIA BUA,
WUaBectHo, 410 B Mae 2007 r. koMmMyHUKa-
Top “iPhon™ npowen permcrpauumio B Pe-
nepanbHoil kommccun no ceasw CLUA
{(FCC) v noctynun B Npopaxy B KOHUE
VIIOHA.

Kaprei namsari. CerogHs onpegenex-
HO MOXHO 3aRBRiTb O TOM, Y4TO MMEHHO

aANeKTPOHHLIN HocuTens 8 B ¢ USB-uk-
Tepdeiicom gns NoNynspHLIX NPOBOAHLIX
coeguHeHuin KIl ¢ BbMMCAUTENbHEIMMK
cpeacTeamm.

Takke amMepukaHckas KOMMNaHua
SEAGATE, noMuMOo BHINYCKA KapT TBEpAON
namsTy, NOAAEPXMBAET HanpasneHve
paspabotok KI, wmenyemoe Microdrive,
A€ HOCUTENEM CNYXUT XECTKWUI MarHuT-
HHIA OMck anameTpom 25,4 mm (17). Ha
BeicTaekax B 2005 r. oHa nokassiBana Mar-
HUTHbIe HocuTenu dopm-paktopa CF
ob6bvemom 6 1 8 I'B. Ha CeBIT-2007 ¢pupma
pemoHcTpupoeana yxe KM Microdrive
12 b, no raBaputam COBNafaiolylo C
HUMK (pUc. 23).

Ana Hoeoit KM wabpaHa TexHonorus
MoNepeYyHoNn 3anmMcy UMNYIbCHBIX CUrHa-
NOB Ha MarHuTHbld HocuTens. Meton
NO3BONSET SNEeMEHTAPHbIE MarHUTHLIE
YacTUUbl OPUEHTMPOBATE HA MOANOXKE
XECTKOro AWcka He NPOLONbHO, Kak npu-
HATO NOBCEMECTHO, a Mo NPAMBIM YITOM K
NOPOXKe 3anucu, 4To crnocobeTeyeT mx
Bonee NNOTHON YKNaaKe U COOTBETCTBEHHO
YBENWYEHWIO EMKOCTW HocuTens. Tex-
Honorvs Gbina NpeanoxeHa ewle B KoHue
XIX Beka naobpeTtarenem MarHUTHOWN 3BY-
Kosanmcu fatyanduHom B, MoynsceHom, a B
1970-x ropax ACNONHWUTENLEHO CCnenoBa-

Ha, Nony4Ywna COBPEMEHHOE Hay4yHoe
oBocHOBaHWE W panbHerlee passuTue
Gnaropaps Tpynam SMOHCKOro Y4YeHoro
L. Meacaxun (Shunichi lwasaki).
Heckoneko opranm3aumin n3 CLUA w
TaiBaxs Nokasanu Ha BeicTaeke HoBbie KI
6onblworo gpopmara, NOMMEHOBaHHBIE KaK
SSD (State Disk Solid), nopxniovaemsie
yepes uxtepdeiic SATA B koMnblOTEPaX (B
Tom uncne B HB). Takoit nHTepdeic npen-
HasHa4eH Ans NOAKMOHYEHWUA BHYTPEHHUX

HDD Gonbwoit emkocTy guametrpom 4,6
(1,8"), 6,35 (2,5"), 8,89 (3,5") cm. Tenepb
B yKas3aHHble rabapuTel NPeanoXeHo BMe-
LLaTh TEEPAOTENBLHBIE KpemHuessie KI, no
EMKOCTW COM3MEpPMMBIE C COOTBETCTBYIO-
LWMMKM MarHUTHbIMK auckamu. B camoe
Bruxalillee BpeMs OXuoaeTcs “BbIXOL B
ceet” HoBLIX KIN ¢ o6bemom namatu ot 16
no 128 é. Ha puc. 24 nokasaHa oaHa u3
Takmx KN emkoctelo 32 Nb paspabotku
nasecTHol komnaru SANDISK na CLLA.
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AHanoro-undpoBbie TesieBU3opbl

¢bupmbl PHILIPS

OpHokpuctanbHbiit npoueccop UOCIHI

B. XOXJ10B, nokrop TexH. Hayk, r. Mockea

POLECCOP BLINYCKAIOT B YETbIPEX

MoampuKaLumMax C OAMHaKOBbIMMN
Tpaktamu 06paboTkm BuaeocurHana, Ho
OTIMNAIOWMMHUCH  KaHanamu  3ByKa.
Haubonee npocTyio moauduKaumio Hassl-
BaloT npoueccopom "Mowo". Ha puc. 4
npeacTaeneHa ero NonHas CTPYKTYpHas
cxema. KaHan 3eyka B 3701 MogudukaLmm
coctomt ua yeunutena MY v uenn APY.
3eykoson cursan MY peMoaynupyeTcs C
WUCNONb30OBAHWEM  CUCTEMBI DAMY.
Mony4eHHbIl 3BYKOBOW CUrHan Npoxoamr
LIeNy KOPPeKUM NpeabiCKaXeHwi (aeem-
¢daaunca), perynarop rpoMKocTM 1 Yepes
BbIBOA 62 BbIXOOUT M2 MUKDPOCXEMBbI.
BmecTo 3ByKOBOro curHana, nony4eHHoro
C CenekTopa KaHanoe, MOxeT ObiTb
BbibpaH OMH M3 HYETbIPEX BHELLHWX 3BYKO-
BbiX CUrHANOB, KOTOPbLIE NOAAIOT Ha BbIBO-
ael 34, 49, 53, 56.

Ha Bupeosxon MY npoueccopa UOCIHIN
(BblBOALI 24 1 25) NpUXOAWUT CUrHan, Kak
YXe CKa3aHo, C aHanoroBoro BbiXoAaa
cenekTopa kaHanoe. Mukpocxema conep-
»uT yeunmtens MY ¢ uensio APY MY u
LEMOAYNATOPOM B Buae cuctembl DAMY.
Mony4eHHbI Ha BbIXOAE AemoaynsaTopa
MNUTB npoxoaut KomMyTatop, NO3BONsio-
LW BEIGpaTh 0AMH W3 BXOIHLIX BUAEOCKT -
Hanoe (CVBS2, CVBS3 wnu CVBS4), wm
cucteMy ¢$UNBTPOB, KOTOpas pasaenser
BbiBGpaHHbIA NONHBIA BUASOCUIHAN Ha Cur-
Han apkocTun Y u curHan usetHoctu C.

CurHan LUBETHOCTM NPUX0AMT Ha BCE-
craHpapTHbin gexogep PAL/NTSC/SECAM,
Ha BLIXOAE KOTOPOro BbAENAIOTCH LUBETO-
pasHocTHeie curHanel U, V. Curxan spko-
¢t Y npoxoaut Yepes noactpavnsaemyo
ANHWIO 330EePXKW B MHTEpPQEIC, B KOTO-
poM pOPMUPYIOTCR MCXOAHbIE curHans! Y,
U, V. 3atem B curHane apkocTv o6ocTpsioT
$POHTEI, B pe3ynsLTaTe Yero NoBbILLaeTcs
YeTKOCTb nM300paxeHns, u OH nocTynaer
Ha marpuuy curnanos RGB. B curnanax U,
V obecrneynBaeTcs perynupoBka LBeTo-
BbIX HACBILEHHOCTW W TOHa, NOCNE 4ero
OHK Takke npoxoaat Ha matpuuy RGB.

Nonyy4enHsle curkanst RGB wHanpa-
BNAIOTCA B 3BEHO, B KOTOPOM NPOUCXOAAT
OnepaTuBHLIE PErynupoBKM APKOCTH W
KOHTPACTHOCTW, a Takxe asTobanaHc Tem-
HOBLIX TOKOB M BanaHc B Genom. LiBeToByio
TEMNEPaTypy TEMHBIX U APKMX Y4acTKOB
n3obpaxeHns MOXHO BeibupaTtb Hesasu-
cUMO. 3aTeM CUrHanbl BeIXOAST W3 Mpo-
ueccopa Hepe3 Beieoabl 85—87 w nocty-
nawT Ha BHELWHWEe BWAEOYCHUNWTENU
{cm. puc. 1).

®upma PHILIPS eBeinyckaeT nath
MUKPOCXEM-BUIEOYCUNUTENEn Ana Tene-
su30poB. HanbGonee npocTtas W3 HWX
TDAG107 cogepxuT B OAHOM KOPMyCce TPy
yeunutena C MNonocoi nponyckadun
4.5 Mru. Mukpocxema TDA6108 sxniova-
eT B cefa ToOXe TP yCUnuTens, Ho ¢ Nono-

coi nponyckadua 8 MMy, B mukpocxeme
TDAG111 umeeTcs nullb OWH YCUNUTENb
¢ nonocow 13 MINy, noatomy B TeNeBU3ope
HeoBxoAMMO YCTAHOBMTE TPW  Takux
MUKpocxemel, OgHoKaHankbHLIe BUAE0YCH-
NUTENU HAxXOOATCA M B MWMKpPOCXeMax
TDAB6118 1 TDA6120 ¢ nonocamm npony-
ckaHma 18 n 32 MI'y cooTBeTCTBEHHO. 3TH
[BE MWKPOCXEMBbl MCTIONL3YIOT B TENEBU-
30pax BbICOKOW YeTKOCTH.

Mowocurian N4 3syka pemogynupyer-
cAa (puc. 4), a NONYHEHHBINM 3BYKOBOW CUr-
Han ua apeHa MY 3syka NPoXoauT B KOMMY-
TATOP BXOOHLIX 3BYKOBBIX CWUrHanoB, Ha
KOTOPbII TakKke MOCTYNalT, Kak CKasaHo
BhILWE, YETHIPE BHELIHYX MOHODOHWHECKUX
curHana. BolbpaHHbIA 3BYKOBOW CMrHan
yepes perynarop rpoMKOCTH BbIXOAWT K3
MUKPOCXeMbl Hepes BbiBOL, 62.

B opHOKpucTansHOM npoueccope,
BbLINONHEHHOM B MoauduKaumm AV-cTepeo
(ee (parMeHT CTPYKTYPHOW CXEMbl M30-
fGpaxeH Ha pmc. 5.a), NpepycMOTPEHBI
BXOOb! A8 HETLIPEX BHEWHWX cTepeodo-
HWYECKMX CUrHanoe. BuiBpaHHble B KOM-
MYTaTOpPEe CurHansl NpaBoro W Nesoro
KaHanos NPOXOAAT HAPYXY Yepes BeIBoAb!
36, 37 Ha pasbem SCART. 371 Xxe curHansl
Yepes perynsitopsl rpOMKOCTHM NPaBsoro w
NEBOro KaHanoe v BeiBogsl 60 1 61 nocTty-
MalT Ha BHELLUHWE YCUNMTENN.

Bonee cnoxwvas TPeTba Bepcus npo-
ueccopa (ee ¢pparmMeHT Cxembl n3obpaxeH
Ha pwc. 5,6) NONONHUTENBHO COAEPXUT
yaen DSP undposoii o6paboTkm aHanoro-
BOro curHana. [ina 4ersepToi "nonHon
cTepeo” BEpCUM MUWKPOCXeMbl (parmeHT
CTPYKTYDHOWM CXeMbl KaHana 3syka aaH Ha
puc. 5,8. B HeM Takxe npenycmoTpeH
yaen DSP ungpoeoit 06paboTky 3BYKOBbIX
curHanos, oGecneyvrBaloLMi PasnenbHYIo
perynvpoBky TeMbpa Ha HU3KMX WM BbICO-
Kx yactoTax, dyHkumy Dolby Pro Logic w
Virtual Dolby Surround.

Mony4eHHbIE 3BYKOBLIE CUrHanel B umd-
poBOI HOPME BBIXOAAT M3 MUKPOCXEMbI NO
wwHe IS (Bsieogel 104, 105). Nocne npe-
obpa3oBaHWa CUrHanoB B aHanorosylo
¢opmy nosnyHalTcs NATb curHanoe 34,
KOTOPLIE NPOXOOSAT Ha BHELLUHWE YCUNUTENn
W panee Ha YeThipe KONoHKK v cabeydep.

Mukpocxema UOCII B "nonHoi cre-
peo” MoauduKauun COOBPXWUT Takxe
nexopep NICAM wa ctanpaptel B, G, D, K,
I, L u gekonep Ha ANOHCKWI 3BYKOBOW
cranpapt ElAJ. B Mmoandukaumax npouec-
copa ¢ yanom DSP npegycMoTpeHsl pas-
[ENbHbIE PEryNMPOBKM FPOMKOCTU AN
rONOBHbIX TENEegOHOB NPaBoro W Nesoro
KaHanoB, CUrHa bl HA KOTOPLIE NPUXOARAT C
EbiBOA0E 62 1 63.

PaGoTolt OAHOKPUCTaNEHOW TENneswu-
3MOHHOW MUKPOCXEMBI YNPaBnseT BCTpo-
eHHbill Mukponpoueccop 80C51. Tak-
TOBLI CUrHan ana Hero BeipabaTteiBaeT
reHepaTop C KBapLeBbiM PEe30HaTopoM
(cMm. puc. 4), NOAKMIIOYEHHBIM K BbIBOAAM
10 u 11. MNpoueccop COAEPXUT BOCbMW-
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paspagHyio namate ROM na 256 kbut un
onepaTtKeHyio namsate RAM co cTpykTypoi
8Kx8.

Mukpocxema UOCIHI copepxut Takxke
NPOLECcCop TeNneTekcTa € NamATeio, pac-
cuyutanHol Ha o6vem ot 10 go 100 crpa-
HUL B 3aBMCMMOCTM OT MOauduKaumm
MWKPOCXEMbI. MMEeTCR aBTOMatuHeckoe
petektmpoBaHue FASTEXT w ynyudweHwe
Ka4yecTea curHana ans pexuMoB BUOEeC W
WST/VPS. lMpoucxoout aeToMaru4eckoe
onpegenexue 4mcna cTpok (525/625) WST.

Y3en RGB obecne4yveaeTr LBETOBYIO
rammy wsoBpaxenus mna 4096 ueetos.
paduyeckne BOIMOXHOCTU MUKDOCXEMbI
npeaycMaTpueaoT NaTWHCKWIA, rpeve-
ckuil, apabckuin u kmpunnuyeckuii anda-
BuThl. MimeeTtca kypcop. lNpeaycmoTpeHa
AByxcTpaHuyHas pabora B ¢opmare 16:9.

Paccmorpum Gonee nopgpobHo oco-
6eHHOCTW MOCTPOEHMA pajuokaHana u
xanana N4 BnaeocurHanoB B MUKPOCXEME
UOCII, koTopkie, Kak yXe cka3aHo, oAuHa-
KOBbl ONsi BCEX HEThIpex mMoaudukaumin
BLINONHEHWS KaHana 3syka. Mukpocxema
NO3BOMNAET PEaNM30BaTk HECKONBKO BapK-
aHToB pagmokadana. Npu ero craHpapT-
HOM nocTpoeHun curnan M4 c aHanoroso-
ro BoIX0Aa Cenekropa kaHanos nocTynaer
yepes aHanoroeslil GunsTp MNMAB Ha Tene-
BU3WOHHKIN NpoLeccop.

®upma PHILIPS pekomenayet psn
¢uneTpos MAB, paspabortaHHsix ¢gupmoi
EPCOS, npurogHeix Ans MCNOMb30BaHUA
coBmecTHO c npoueccopom UOCII, Hasea-
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Tabnuua 2  \ypyumansioe  ocnabnenme
Hazeanue Pexum Crangapr MpumMesaHuA:ypoB.. 3eyka, Fny v ap. Hecyweil  usoBpaxeHws 5
K2955M PastocTHas 4 B/G, DIK —20 1B, Fny = 38,9 My cmexHoro kanana 30 My g
K2973M PaatocTHas M4 DIK ~20 b, Fruy = 38 My (tunoeoe), ab .. ... ... 45 (54) o
K2960M PaarocrHas M4 BIG, DIK —14 aB, Fru = 38,9 My MunnmansHoe ocnabneHue =]
K2962M PastocrHan M4 BIG —15 aB, Foy = 38,9 MI'y HECYLLEl 3BYKA CMEXHOro by
G1985M | Pastocthan 4 BIG 14 b, Fru = 38,9 Mru kamana 39.5 MMy (TWno- 8
M1971M PaaxoctHan M4 MIN —14 b, Frmy = 45,75 My ans FCCEIA/IS-31 BoE), OB . ... 43 (55) 8
M1865D PasnoctHas M4 M/N ~13 pb, Frw = 45,75 MU ans FCCEIA/IS-31 MuHuMansHoe nNofaeBneHue
: BIG, DIK, L [eoiioit Haikewmet (38,9 1 33,9 MIu); OTPaXeHHOI BONHLI B TEYE- 3
Koo | oos. o0 | BG,L DKL, | Bbison 1— L, esieon2—BIGLDIKL: mve 1,2..6 Mk nocne g3
L-NICAM LN151 HECMMMETD. cenekTopa panmoumnyneca B 250 He T ;
G3962M QSS - Video BIG, Fru = 38,0 Mry yactoToi 36,5 My (Tuno- 2 q
G9353M QSS-Sound | BIG-NICAM b e BOB), M1 o o v eernnnneeenn 42(51) &3
K9354D QSS - Sound BI/G,1,D/K, L OpmHod. nonoca, SIPSD MuHMManeHoe nogaenexHve o
X7251D DVD-T DVB-T SIP5D NPRMOro MPOXOXAEHUA B g =
X6876M YKB paauo YKB pagmo LienTp. Yactora 37,5 My Tevenue 1,2...1,1 mkc po %g
SX-T262BKB- =
YKB paauo YKB paamo . uacrora 37,5 MI'y, MURATA OCHOBHORO b S ®
VBOS i W anpe (twnosoe), 8B . .......... ... 50 (56) 8 g
TuNoBLEIE  NPEAbICKaXeHWs Fe
B3, HC, Ha YacToTe: 2 2
HUA W HEKOTOPLIE NapameTpbl koTophix OcHOBHbIE NapaMeTpsl punsTpa K2973M BEE ML . iassiasimmagss -80 c
ceepexbl B Tabn. 2. B Hell B nepebix cemu 38357TMIML, oo 0] .
¢uneTpax ans nonydenws cursana N4 BHocumoe  3aTyxaHvwe  Ha Twnosoi MnNegaHc Ha 4acTo- =
3BYKa MCNONb3YeTCA PasHOCTHaR YacToTa yacrore 36,5 MIy (Tuno- Te 36,5 MIu, xkOm/nd: s
Hecylmx w3obpaxedus w 3Byka. 3Tm 806), 86 ....o0rene 15,6...18,6 (17,1) exoaHoM (Re/Cu) - oo vt 2,3/12 -
GUNLTPLI NpeaHasHasersl Ang Mmoauduka-  OcnabnexHne OTHOCUMTENBHO BbIXOOHOM (Ryu/Cen) - - - .- 3,5/3,1
umm "MoHo" npoueccopa. M3 Takux ¢punb- LEHTpanbHoM Y4acToThl . E
Tpoe MNMAB ans Poccym nyslue BCero noaxo- (Tunoeoe), nb: Dunstpet K3953M 1 K9356M, G3962M =
avt K2973M, B KOTOPOM 4acToTa HeCyLen HecyLwen nsobpaxeHun v GY9353M BbINONHEHE NO TEXHONOMMK =]
n3soBpaxeHun paeHa 38 My, yro cooTeeT- ST TG S 5..7(6) “"keaaw-cnnut” (QSS) u npeaycmatpusaloT z
CTBYET OTEYECTBEHHBbIM HOpMam. CurHan LIBETOBO# HECYLLEN pazpensHyto o6paboTky curianos usobpa- o
PasHOCTHOM 4acTOTel BHYTPKW Npoueccopa 33.57TMIMY - vcaiann 0,7..2,7(1,7)  xeHwa w1 3BYKa, T. €. HeobxoaMMO NpumMe- [
nepeaaeTca B KOMMYTATOP 3BYKOBbIX CUr- HECyLel 3Byka HATL pBa ¢uneTpa MAB: oouH — ans e
HAmNOE W JaNee B KaHa/l 3ByKa. 315MM....... 19,1...22,1(20,6) BupeocurHana, BTOPO — [ANs Kawana =)
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sByka. MNpu Takom no- MoppobBHee o Takom BkNwo4eHun Gymer
14 U | A=186 CTPOeHWM BbLIXOAH BW-  PAcCKa3aHO B KOHLE CTATbM.
% gT”;J peopunetpa MAB nop- Bo BCEX Cny4anx Ha BX0A, ynpaBneHua
7 5 kno4aT (cMm. puc. 4) Kk ycrpoiicteom APY MY B cenekTope kaHa-
-1005 1436 1 6\-245 BbIBOAaM 24 1 25 npouec- NOB MOQAIOT HANpAXeHWe C BuiBopga 31
Budeo- NpoLEccopa Tak, KaK 3T0 BUAHO Ha pucC. 7.
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copa, a BbixOAbl 3BYKOBO-
ro ¢punerpa NAB — Kk BbI-
Bogam 29 u 30 (Bxoakl ans
3BykOBOro curHana M4).
DunbTpbl, YKa3aHHbHE B
nocnegHux AByX CTpOKax
Tabnuusl, NpeaHasHa4YeHbl
ONS BbIQENEHUs 3BYKOBbIX
curHanoe YKB n paccma-
TPVBATL MX Mbl HEe Bypem.
Ha pwmc. 6 nokazano
COOTHOLUEHUE  HECYLUMX
3Byka 1 nzobpaxenns onq
¢uneTpa NAB, paccunTax-
HOMO Ha MCNONb30oBaHWe
pPasHOCTHOR
(pwic. 6,a) u ons GunbTPOB
QSS (puc. 6,6). Kak BuaHoO
W3 pUCYHKA, NPU MCNonk-
30BaHuM GUNETPOB "KBAa-
an-cnauT”  nonyyaeTtca
BbiUFPLILL B pasMaxe 3By-
KOBOro curtana Ha 14 ab.
Kpome paccMoTpeHHo-
rO NOCTPOEHUA TENeBU30-
pa, BO3MOXEH TONbKO
umdpoBoii  BapuaHT, B
KOTOpOM uUndPOBOIA Bbi-
xop MY cenexktopa kaHda-
noe (Hanpumep, KOHTaKTbl
14 n 15 uudposoro ce-
nektopa TD1316S ¢upmbl
PHILIPS) nopknioualoT K
Bxopam kanana N4 eupeo-

Tunoesle ypoeHM (ycunenue, ocnab-
.IIBHHB] CWUrHanoe B paguoxkaHane

u kanane N4

BxopHow ypoBeHb curtana BY,
MB(OBMKB) . . .. ...l 1(60)

Koagpduument nepepayv
cenekTopa kaHanoe, ob . ......... 40

BbixOAHO YpOBEHL CEnekTopa
kananoe, mB (oabmkB) .. ... 100 (100)

Ocnabnenve B punstpe MNAB,
o, 20

YpoBeHb curHana Ha Bxope
4yacToThl kanana N4, mB (nBMkB) ... .. 10 (BO)

Kaxan M4 sypeocur{ana BHYTPY OQHO-
KPUCTaNBHOrO NpoLeccopa Takxe copep-
xuT ycTpoiicTeo APY MY, paboty kotoporo
noacHseTr puc. 8. CurHan ynpaeneHus
aToro ycrpoincrea APY ¢dopmupyercs one-
paumoHHLIM yeunurenem. Ha exop ynpae-
NEeHMs KOMMYTATOPOM NOAAIOT BbiAENeH-
Hbl€ MMMYNBChI BCMNbILLEK. Y(:TPoﬁc-rao APY
noaaepXrBaeT NOCTOAHHOW CPenHIon
amnnuTyay Buneocwrsana 2 B Ha Bhixope
ycunurenst MY, Mpy 3TOM ypOBEHb CWH-
Xpoumnynscoe paeeH 1,4 B, a yepHoro —
2 B. MakcumanbHbie ypoBHu 6enoro B
BbIXOAHOM CHMrHanNe MoryT pocTurare 3,4 B.

CkopocTe cpabarteiBanua APY ycraHa-
enuealoT paspapamu AGC1, AGCO npu
nporpammurpoBaHiu paboTel npoueccopa
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B COOTBETCTBUM C Tabn. 4. Pe-
3yNLTAT YCTAHOBKW 3TUX pasps-
JOB 3aBWMCUT OT YCTAHOBKK

pagcmanusaeEcsa Kaécpgsepa- Sudeo ycugg{mgnb yacToTel cuctems GAMY pas-
g::qe Te:;guaur. oa AGC | 1 co: 38,9 MIu T pﬂ.naK mn IFA—IFC v FMR.
YeT CTaHgapTHOW ycra e} % — X aK YXKe yKasaHo, TUnosas
HOBKe, KOTOpasi NOAXOAWT KaK Ans 'gmﬁﬂw amnnuTyga BuaeocurHana Ha
HEraTMBHOM, Tak 1 NS NOSUTUB- HMngbes! uy . Budeo- Buixoge younurens MY pasHa
HOWM MOAYNALMK TENEBU3WUOHHOIO o demodynAmap 2 B. Paspapamu VAO u VA1
paavocuruana. Mpu kone AGC 10 dgﬁ;’f:‘” | MOXHO B HEBONbLLINX Npenenax
6yner Geictpan APY, uTo yny4wa- “_ Ij l W3MEHATL aMNNUTYAY BbIXOO-
g&zﬁﬁow “):grpoucma npwu Hera- | | Kommymamop HOrO BWUAEBOCHIHANa Tak, Kak
aynsuun.  Pexum 370 yKa3aHo B Tabn. 5.
AGC 11 — GuicTpeiwas APY. P 8 5.:,5{ + 27258 Ecnu paspsg VSW ycravo-
Takoit pexum ynobew, ecnu FWC. BuTk B 0, kaHan MY eupgeocur-
yMEHbLUMNACL aMnnuTyaa CWH- Hana 6yger ewknioqeH. MNpu
Xpovmnynscoe. Beixoa ycTpoicT- b 0 R atoMm BoiBogsl AGCOUT
Ba APY 3BYkOBOro kaHana DTI3165 > - JE— \6‘ = IFVO/SVO/CVBS coepyHeHs C
(cM. puc. 4) SIFAGC (BwiBop 42) 15325 yocm | >4 12 OBLLMM NPOBOAOM.
PEKOMEHOYETCA COeanHUTL ¢ 06- 7 APy | (Bepeun > SAA491xx —*g Mpy npweme curHanos B
LWMM NPOBOOOM KOHAEHCATOPOM 37| cmepeo) ="~ cranpapre PAL BG B kaHane
1 X yeunurens MY BupeocurHana

emkocTeio 2,2 Mkd. 3ToT BRIBOA
WMCMONL3YIOT ANS  YNpaBneHus
yctpoiicteom APY npu npueme
curHanos DVB-T.

NpeaycMOTPEHH NMPeObICKaxe-
HWA XapakTepUCTUKK MPYNnoBo-
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B ycunutene MY moxer BbiTb
YCTAHOBNEHO PasHOEe 3HavyeHue

PNXBIXX [——>

Budes

ro BpeMeHW 3ana3aplBaHud
(rB3), cootBeTCTE e pexo-
menpaumu ITU-R BT/470-4.

MY Hecywen n3obpaxeHws pas-

pagamu IFA, IFB, IFC u IFD Tak, Puc. 9
KaK 3TO nokasaHo B Taén. 3. [nn
Tabnwuya 3 TvBHOW MOAynsuuy paguocurHana, u
3nauenve naoboport. But LOCK uHanumpyeT cocTos-
1FD | IFA E|E‘E|:g !B"L.ch YacroraM4, MMy | e yerpoiictea GANY (BknloeHo — 1,
0olol ol o 58.75 suiknioyeno — 0), obecneuymsaloulero
oo 0. i 45,75 pemopynaumio curkana NY. Metns DAMY
00| 1] 0 38.9 CoepXUT GUNBTP, COCTOAWMIA M3 nocne-
0101 1 38 foBaTensHo COEQMHEHHBIX pesucTopa
e I [ [ 33,4 conpotuenexmem 390 Om u konaeHcaTopa
T T T 43,008 emkocTbio 100 Nd, NOAKMIOHEHHOTO BTO-
o1 11110 33.9 peM  BeiBogoM Kk obuwemy npoeoay
0 1 1 1 49152 (cm. puc. 4). NocTrosHHasa BpemeHn netnu
=T T ;)658140839 ®ANY onpepenseTcs 3Ha4eHreM paspana
1 ) Hecywas FFl. OnTumanbHas noCTOSHHas BPEMeHK
nonyyaetcs npw FFl = 1. MNepeson paspaga
Tabnuua 4
3nayeHve pa3pAaoB Bepcuu crepeo u AV BMEOFHOW
DVBO/ Onucanne
DVBO/ DVBO/
iy ol il W 44240 FMRO | IFVO/FMRO
0 0 0 B, Buikn. Bhixn. BLICOKOOMH. BbIXOA
Buixop N4 Gea asyk. pex./
0 0 1 IFOUT Bhbixn. IFOUT By as 3ane|
o 1 0 IFOUT + Bikn IFOUT + Boixog MY v 3syk. pexc./
3BYK. pex. i 3BYK. pex. rPYNNOE. 3a08pKKa
0 1 1 DVBP/ DVBN/ DVBSE/ Beixoa DVB wnu YKB paguo
FMRO FMRO FMRO
1 0 0 DVBSE/ Biakn DVBSE/ Buixog DVB wnn YKB pagwo
FMRO ; FMRO
DVBSE/ DVBSE/ Buixog DVB wnw YKB pagwo
! . " S FMRO FMRO
1 1 1 Yeproe DC | Yeproe DC | Yeproe DC YepHoe DC Ha eeixone
Tabnuya 5 B O YMEHblIAeT NOCTORHHYIO BPEMEeHN.
THaIOHNE Takoit pexum ucrnonb3yloT B 06nacTax, rae
paspraos MameneHue aMnnnTyab! nposenserca nomexa B Buae $asoBou
VAT TVAD BbIXOAHOMO CUrHana MO'?(Y&"HHHHH
0 0 Her xopperwum Han WMEET HECKONLKO DEXUMOB
1 0 Mmm?gg 59 BLixopoE (BeiBogbl 43, 44): IFVO (BwiBoa
1 1 AunnuTyaa +5 % 43) — 0BbI4HLIN L8 TENEBU3UOHHOIO CUr-

Poccun cnepnyeT yCcTaHOBMTb 4HacToTy
fm;q =38 MI'u.

YcraHoeka paspspa MOD B 1 wm B 0
MNO3BONAET NEPEKIIOHATE KaHaN M3 pexuma
HEraTMBHOWM MOOYNALMKW B pEXuM No3u-

nana MNMUTB; DVBP (eweon 43) u DVBN
(ebiBog 44) — CUMMETPUNHBIE AN LMGpPO-
soro curkana OFDM; DVBSE (BuiBoa 43 vnu
44) — HECVMMETPMHHLIA ANA LMdPOBOrD
curnana; FMRO (ewieog 43 vnm 44) — onA
pexvma YKB pagmo. Tpebyembili pesxim
BbLIXOA0B BeibMparot paspagamu IFO0—IFO2

Ecnu nepeeectu paspsn GD B
0, aTu npeabickaxexua GyoyT
BBIKNIOYEHI.

Kak yxe 6wbino ckasado, B
tenesusope TVS500ED pns ob6paborku
umdposoro curnana DVB-T wenoneayior
moayne DE200. OpHako, Kak YXe Takke
OTMEYEHO Bhillig, LMGpPOBO KaHaN MOXHO
NOCTPOWTL U € UCNONL30BAHWEM NPOLIEC-
copa UOCII. CTpykTypHas cxema Takoro
pELLEeHWs NoKa3aHa Ha puc. 9.

Uudpoeoir curban MY  uactortoi
36,075 My ¢ Boixopa UW@POBOTO CEneK-
Topa kaHanoe, Hanpumep DT1316S, B
COCTaE KOTOpOro sxogut "uudposoin”
¢unetp MAB, noctynaer Ha Bxogbl M4
Bupeocurnana npoueccopa UOCHI (seiBo-
nu 24, 25). C eeiBopa 31 npoueccopa Ha
CEeneKkTop NOAAHO HaNPsXEeHWe yrnpasne-
Hus ero uensio APY. C eoiBogoe 43 n 44
npoueccopa YCUNeHHuIi curHan nepeoi
MY npyxoaut Ha Bxoael (BuiBoab 61 1 62)
undposoro gemoaynatopa TDA10046. B
NeMoaynaTope npoucxoauT cybpmckpe-
Tm3auua curHana N4.

Ecnv TakToByKo YacToTy Buibpare pas-
Hoit 43,008 MI'y, To eTopas MY, nony4ex-
Han nyTtem cybamckpetusaumM, Gyaet
paena 43,008 - 36,075 = 6,933 MIu. MNpu-
MeHeHune cybauckpeTnsaumm yMeHbllaeT
WCKEXKEHWS B BLIXOAHOM CUrHane.

TpaHCnopTHEIM NOTOK C BIXOAOB UG-
pOBOro AemMoayndaTropa nocTynaer Ha
mMukpocxemy PNX83xx, B koTopo# obecne-
YuBaEeTCA  [AEeKOAMPOBaHWE  CcurHana
MPEG-2. Mony4YeHHBIin BWASOCUIHAN MpK-
XOAWUT Ha UMPPOBOI NPOLECccop NoBbILLE-
HuA Kadectsa m3obpaxeHua SAA491xx,
roe npovcxoaut npeobpasoBaHue CTaH-
papra pasBepTku, B pesynbTaTte Hero
YMEHBLUAETCH 3aMETHOCTE MOMEX 1 Mep-
LaHWIA APKOCTK Ha u3obpaxeHnn.

3BYKOBOM CTepeocurHan C BbiXO40B
nekopepa MPEG-2 nopnad Ha 0amH U3 cTe-
PEOBXOO0B 3BYKOBOIO KaHana Npouecco-
pa UOCIII.

Takoe pelueHre obecneYmBaeT ny4liee
KaueCTBO BLIXOAHbIX CMrHANOB, YEM Bapu-
aHT Teneswsopa ¢ uudpoBbiM Gnokom
DE200.

FPenaktop — A. Mixaiinos, rpacpuka — 10. Avapees
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Mpuam cTaToi

16 NMpuoboOp ANSA OLLEHKN U3MEHEHUN

ANVHaAMMUKMN CUTHaANa

3. KY3HEL|OB, r. MockBa

OnuceiBaeMeiii B cTatbe npubop No3BonseT OYEeH!UTbL, Hanpumep,
AeHcTBUEe KOMnpeccopa MAM 3KcnaHpepa, U3MeHeHMe FPpoMKOCTH
npy 4acToTHo-3aBucumoii obpaborke nnu 3¢ PeKTMBHOCTL asTope-
rynsitopa yposHsi. C ero NoMOLLbIO MOXHO OOBEKTUBHO OLEHUTb He
TonBLKO 3ppexTuBHOCTL paboTbl OTAENBHBIX YCTPOHCTB, HO U BHOCH-
Mble UMM UCKaXKEHUN AMHAMUKY CUIrHAaNOB.

PaccmorpeHne ocobeHHOCTe#H AEHCTBUA pPasfnnyHbIX YCTPOHCTB
o06paboTku U UX NPUMEHWMOCTH B COBPEMEHHOM annaparype 3ByKO-
nepegayu v Bewjanns GygeT NoAe3Ho AAs NPasuflbHOro UCMOMbB30-

BaHus Takoro npubopa.

ToT npubop, paspabortanubiii B Mo-
../ CKOBCKOM TEXHW4ECKOM YHWBEPCUTETE
ces3u u uadopmarmkm (MTYCH), noseo-
aMn NonyYuTs  ODBEKTMBHYIO OLEHKY
adPEKTUEHOCTN aBTOMATUYECKUX Perynsa-
TOopoB ypoBHa (APYP) n pspa apyrux
ycTpoiicte obpaboTtku 3eyka. OgHako npm
MoAoBHLIX U3MEPEHUAX HYXHO YY4eCTb He
TONBKO MOLWHOCTL 3BYKa, HO W pacrnpepe-
NeHue 3SHeprvyM no CcNekTpy, CBOWMCTBa
cnyxa 4enoBeka, akyCTUHEeCKue Xapakte-
PUCTHKKM NOoMewerns 1 1. n. Onuceiea-
eMbiii B craTee npuBop CcpasBHWBaeT
ayaMoOCUrHanbl Ha BXOAE W BbIXOAE YCTPOR-
crea 06paboTkm Mnu KaHana nepepayw n
OLIEHMBAET WX Pa3HuLy KakK M3MEeHeHWe
rPOMKOCTY 3BYKa.

Obbi4HBI BONBLTMETD ANA 3TUX LEnei
HENPUIrofeH HE TONLKO NOTOMY, HTO HOPMW-
POBAHHbIE 3HAYEHMS BXOAHOTO W BLIXOAHOTO
HaNPSKEHMI MOMYT 3HAYMTENBHO pasnv-
YaTbCH, HO M M3-338 €ro AUHaAMWHYECKMX
xapakrepucTuk [1]. MoatoMy ana namepe-
HWIA 3BYKOBLIX CWUIHANOB WCNONbL3YIOTCH
vameputenu ypoeus (UY). Mpexae ecero,
HYXHO 3aMEeTWTb, HTO NOJ, YPOBHEM 3BYKO-
BOr0 CUrHana NOHWMAIOT BbIPAXEHHOE B
norapupmyHeckoM Maclutabe oTHOWeHWe
[BYX BENWHMH, Yalle BCEro HanpsXeHws.
YpOBHW CUrHANOB M3MEPAIOT B peumbenax:
N = 20 Ig(U./U,). MoHATHO, 4TO 3HaYeHue
Camoro HanpsXeHus 30eCk HE O4eHb
BaxKHO. Hanpumep, Ha Bxoge ycunutens
HOPMUMPOBAHHOE 3Ha4YeHWe MOXET BbiTh
HecsaTbie OONU BONLTA, 4 HA Ero BbIXoae —
HECKONbKO BONLT. Ha ypOBHAX CKMrHanoe aT1o
HUKaK HE CkaxeTcs. Ecnm xe ypoBeHs onpe-
nensercs OTHOCUTENBHO 3HaYEHUN
0,775 B*, T0 oH HasbiBaetcs "abconior-
HeiM”. MpK NOCTPOEHUM Anarpamm YpoBHEeR
{HanpuMep, B TpakTe MWKLLIEPHOIO NynkTa)
yawe BCEero MCnonb3yercs abcontoTHLIN
ANEKTPUHECKUIA YPOBEHb MO HaNPAXEHWIO.
Torpa Bmecto obosHavenus “AB" npume-
HAOT obosHaveHve "obH" (dBu).

PesynbTtathl U3MepeHuid O4EHb 3aBUCHT
OT AVNHAMMWHECKMX XapakTepucTuK camoro
W3MEPUTENR: ECNK B CUrHanax npucyT-
CTBYIOT KOPOTKME MMMYNLChl ANNTENbHO-
cTbio 5...10 Mc, TO U3-3a CBOei MHEePLMOH-
HOCTW 0BBIMHBIA BONETMETP nubo NpocTo He
YCMEeT Ha HUX cpearvMpoBats, NMBo noka-
KET 3HAYMTENBEHO MEHLLUEE 3Ha4YeHue.
WamepuTeny ypoBHA MMEKT HOPMUPOBaH-
HbIE AWHAMWHECKWE NapameTpbi: Bpems
WMHTErPaLMK 1 Bpems Bo3epara. Ha npaktm-

* Coorsercreyer mowHoctH 1 mMBr Ha
Harpyake conporugnesrem 600 Om.

KE WCMONb3YIOT B OCHOBHOM KBa3WINWKOBbLIE
V3MEPUTENW M U3MEPUTENM CPEAHWX 3Ha-
yeHuid. [ns KBasuNWKoBbiIX nNpuBopoe
Bpems uHTerpaumm paeHo 5 mc. Bpems
VHTErpauum — AUTENBEHOCTE TOHANIBHOrO
UMNYNBCa, NPK KOTOPOM M3MEPUTENb YPOB-
HA NOKa3bLIBAET 3HaYeHWe Ha 2 Ab HuXe ero
aMnNNUTYAHOro 3Hadexus. [ns wamepure-
nei CpeaHux 3Ha4veHnii BpeMA MHTerpaumMm
Y Bpems BO3BpaTa NPWHATHEI pPasBHbIMUW
200 mc. 3HauuT, UMNYNLC AIWUTENBHOCTLIO
10 Mmc Byner oTMeYarbCs KBa3wMyKOBBIM
npuBopom, 3aHukeHHBIM Becero Ha 1 ab, a
U3MEPUTENEM CPEOHUX 3HA4YEeHWil — Ha
6...8 npb meHbwe. Ha peansHOM curHane
pasnu4rn B KX NOKA3aHUAX MOTYT AOCTUraTh
12...14 pb. Ksasunukoeslie npuBopsbl
HYXHbI, 4TODbI KOHTPONWMPOBATE MaKCu-
MansHLIE YPOBHW curHanoe. Begs manei-
LUME MPEBLILEHUA BXOAHOMO HOPMMPOBaH-
HOFO YPOBHA MPUBEAYT K NEperpyske u
MoABNeHWI0 GONBbLUMX MCKAXEHWIA B OKOHEY-
HOM YCTpOiCTBE (Hanpumep, ycunurtene
3BYKOBOI 4acToThl). B cBOlO ouepenpb, No
MoKasaHWAM U3MEPUTENEI CPeHUX 3HaYe-
HWIA 3HAYMTENBHO TOYHEE MOXHO CyaMTE 06
V3MEHEHUM MPOMKOCTH 3BYKA, HO KOPOTKME
BLIGPOCH! OHM MOTYT W HE OTMETUTL.
M3BEeCTHO, 4TO HEBO3MOXHO OOHECTH OT
WUCNONHUTENE [0 Cnyliatenei 3ByKOBOWN
curnan 6e3 BCAKUX uM3MeHeHull B TpakTe
nepenaun. B nepeyio ovepens NPUXoAUTCR
CXUMaTe AMHaMWYECKWIA AnanasoH, nog-
HUMaRA HU3KKe YPoBHW. MpK 3TOM pasHuua
MEXIY BLICOKMMM W HU3KWUMK YDOBHAMMN
YMEHBLLUAETCH, T. €. MPOMCXOAMT CXartve
AmanasoHa ypoeHei curnana. Mpu exarum
MOBLILWAETCA CPEOHAS MOLUHOCTb CWUIHa-
NOB, @ CNegoBatensHo, U rPOMKOCTL WX
apyyaHua. MNepewnyHon 06paboTkoi My3bi-
KaNbHbIX CMIHANOB 3aHUMAaKOTCR 3BYKOpEe-
xuccepbl. Paccmarpuears paboTty 3syko-
PEXUCCEPOB HE MMEET CMbICNA, MOCKOJBKY
TONbLKO PErynvMpoBKO YpOBHEN 1x paboTa
Aaneko He OrpaHuyMBaeTcA M UM
NPUXOOUTCH PELWaTh ewe MHOXECTBO
TBOPYECKMX 3a0a4, 4ToObl JOHEeCTH [0 Cny-
wareneil BCe AOCTOMHCTEA NpoOW3Bepne-
Hus. HO B HEKOTOPBIX CRyHaax, HanpuMep,
Ha peveBblx Nepepayax MHGOPMaLMOHHO-
ro xapaktepa, ¢ 06paboTkoi curHanoe
3HAYUTENBHO NYHLLE YENOBEKa MOTyT Cnpa-
BUTECA aBTOMATUYECKME pPerynatopbl
ypoBHSA [2]. Pe4b AonxHa 38y4aTh rpoMKO v
pasbopureo. Bea BMeLIaTensCTea Henose-
ka APYP pomkeH TOYHO MoAdepXwveatb
HOPMUWPOBAHHOE 3HA4YEHWE MaKCUManbHBIX
YPOBHEM W CXaTk AMHAMWYECKMIA anana-
30H. YpeamepHo Bonbiuoe cxatve (6onee

yem Ha 10...12 pB) MOXeT npueBecTu K
v“3MeHeHWio TemBpa 3By4aHua 1 Nnosene-
HUo "ByBHEeHUA", XOTH oY TUMOro NpUpo-
CTa MPOMKOCTM NPW 3TOM HE NPOMCXOAWT.
MakcumanbHble YPOBHWM CurHana wname-
HATLCA HE AOMXHLI, a8 BOT nokasaHua 1Y
CPEeaHVX 3Ha4YEHWIA NPKY CXaTh Auanasoxa
yBenuyarcs. MNpu atom pasnuynsa B cpea-
HWUX YPOBHAX MPUMEPHO COOTBETCTBYIOT
M3MEHEHMWIO MPOMKOCTH 3ByHaHWs curHana.

Lns 06paboTKKM CHMrHANOB NPUMEHRIOT
TONBKO WMHEpPLMOHHbIE APYP, nockonbky
OrpaHuyuTEN MrHOBEHHOrO AERCTBUA
(6e3bIHEPLUMOHHLIE) OYEHb CWUIBHO MCKa-
XKaloT curHan. MHepumoHHele asToperyns-
TOpbel B OONLLWMHCTBE CNy4YaeB WMMET
BpemMa cpabatwiBavua 1..5 mc v obs3a-
TENLHO OTPEarupyIoT Ha KOPOTKWe Beibpo-
Chbl, BCNW WX aMNAUTYAa NPEBLILAeT Nopor
cpabateieaHus APYP. Bort arto obcros-
TENLCTBO W MO3BONAET WUCNONL30BaTL aB-
TOPEerynaTopsl Ans NOAOEPXaHUA Makcu-
MabHbIX 3Ha4YeHnil YPOBHA curHana v ans
CXaTua AMHaMMHECKOro Avanasoda. Ecnm
Ha MX BXO/ NOAATL CUrHaNk! C 3aBblLLEHHbI-
My Ha 6...10 b ypoBHAMM (OTHOCUTENBHO
nopora cpabaTeiBaHusg), To Hanbonblume
YPOBHM, MpeBkiaowme nopor cpabarkl-
BaHus, ByayT CHUXEHb! A0 HODMWUPOBAHHO-
ro 3Havenus, a Bonee HM3KWE YPOBHU
npoiayT 6e3 MamMeHeHui.

OuHamuueckmii auanas3oH YpoBHel
ONpenenseTcs Kak pasHoCTb MakCu-
MansHOro ¥ MUHUMANBHOTO YPOBHEW —
D = Nyax — N, HO NOK&38HWUS HU3LLKMX 3Ha-
YEHWIA YPOBHEIA HECKONBKO PasnuyHbl, B
338BMCUMOCTM OT BPEMEHW BO3BpaTta
nameputens (1,7+0,3 c), v npaeunbHee
BCE-TaKW FOBOPUTE O ANanascHe YPoBHEN.
ECnu npegeapuTtensHoe YCUNeHWe Cur-
Hanos Ha Bxope APYP yeenuuute go
12...18 b, TO COOTEETCTBEHHO BO3PaCTET
M CXaTue AvanasoHa YPOBHEW CUIHanos.
MoHaTHO, 4To Gonee "NMNOTHEIA® CurHan
umeeT GONbLWYID 3HEPrvio, a cnenoBa-
TeNLHO, U FPOMKOCTB 3BY4aHua. Ho cneay-
€T NOMHWTL, YTO 2BTOPErynsTopbl MHEp-
UMOHHBI: Npy cpabaTeiBaHun kKoaduLm-
eHt nepepaqm (K,) y HUX CHWXaeTcs
6LICTPO, HO K NEpPBOHAYANbHOMY 3Haue-
HWIO OH BEPHETCA TONBKO Yepes Kakoe-T1o
BpeMs (BPEMA BOCCTAHOBNEHMS ). 3HaumT,
ecnu cpasy 3a BbICOKMMU YPOBHAMMK nayT
HM3KME, TO OHWM Takke BGynyT HEeCKONbKo
3aHMXKaTbLCA, NOKa NOAHOCTEIO HE BOCCTa-
HOBUTCA KO3dhdMuneHT nepepaqn. HYem
6onbwe Bpems BocctaHoBnesuna APYP,
Tem mMeHee abGeKTMBHO OH Byner cxm-
MaTk CUrHan..

HyXHO MMETb B BWUOY, HTO BHOCMMbIE
ABTOPEryNATOPOM MCKEKEHWS B AMHAMUYE-
CKMIl PUCYHOK CWMrHanoB nponopuyMoHanb-
Hbl 3(EKTUBHOCTU CXATWA AuanasoHa
ypoBHeW. COBPEMEHHLIE WHEPLUMOHHbLIE
APYP MMeloT o4eHb HeGonbLUME HENMHEeR-
HBIE MCKAXEHWS, HO MCKaXEHW OMHAMUKW
My3bIKanbHbLIX MPOW3BEAEHWIA AOCTABRNAIOT
ropasgo 6onble HenpusTHocTen. [onon-
HWUTENBEHOE CXaTue OManasoHa ypoBHewn
nocne o00paboTku 3BYKOPEXMCCEPOM
KpaiiHe HexenatensHo. Npw euibope ontu-
MaNbHOr0 BPEMEHW BOCCTAHOBNEHWA AnA
KaXOoro cny4as nNpuXoauTcs HaxoauTb
KOMNPOMWUCCHBIE peweHus. Ha Beixone
KaHanoB nepepayv nepen MOLHLIMKU OKO-
HEeYHBIMK yeTporcTBaMu APYP aonxHel
MCNONb30BATLCA B CTOPOXEBOM PEXUME,
T. e. cpabareiBaTh TONLKO Ha ChRy4aiHbIX
penkux BuiBpocax curHanoe, sawmiuan or



neperpysxkm nocneaylowme
3BEHbs. YTobu 1x paboTa Buina He
OYEHb 3EAMETHA Ha CNyX, Bpems
BOCCTaHOBNEHUA BeIOMpaOT pas-
HbiM npumepHo 2...4 c. Takue
APYP HasblBaloT OrpaHv4uTENAMI
wnu numyTepamm. Ha peyesbix uH-
(opMauMOHHEIX Nepena-ax aeTo-
PEerynaTopel AeNCTBYIOT B PEXUME
cxaTtvs avanasoda yposwen. [ns
noBbileHus 3 hEeKTUBHOCTI CXa-
TV BPEMS BOCCTAHOBNEHWA Y HMX
ymeHsleHo go 0,3 c. 9tm asTope-
ryNATOPLl HA3LIBAIOT PEYEBLIMU
KoMnpeccopamu. HyxHO MMETb B
BWAY, 4TO CMIHAN Nocne cxatvs
AManas’oHa YPOBHEW MOXHO BOC-
CTEAHOBUTL C MOMOLLUBLIO Pacluvpu-
Tena (skcnawpepa). Skcnawpep
CHWXaEeT 3JHEPryio curdana, T. e.
ero rpomkocTe. Ecnu BKIOUMTL B
Hayane KaHana nepefayy curHa-
NOB KOMNpPeccop, a Ha Bbixoge —
3KCnaHaep, TO NONY4MM KOMMaH-
AEPHYIO cucTemy. Ee pasHoBUaOHO-
CTbI0 MOXHO CYMTaTbk CHUCTEMY
Honbu. Ecnu B kanane nepepaqu
BbICOKWIA YPOBEHDb LUYMOB, TO KOM-
naHaepHas cuctema [AeT Kak bl
"OTPBIB” OT HUX.

W HakoHeu, ecnu Bpemsa BOC-
cTaHoBneHus BuiBpate O4YeHb
Gonbwwum (8...12 ¢), TO aBTOpery-
NATOP NpaxKTuyecku He Dyaer BHO-
CUTE HUKEKMX UCKEXEHWA B AWHAa-
Muky curuanos. Ecnm y Takoro
APYP BuiGpaTe Takoe Xe Bpems
cpabaTbiBaHWA, KaK Y U3MepuTens
CPEOHMX 3Ha4YeHWid, TO OH Byper

NopAEPXUBaTL CPEAHUE 3HAYEHWA
YPOBHA curHana, Takoi aeToperynarop
HasBad aeTocTabunusatopom (ACT) ypoe-
HA. Ecnu nocrasute ACT nepepn komnpe-
ccopoM, TO OH OyOeT JOBONMBHO TOYHO
obecneyvBaTte MOCTOAHHLIM  AMANAa30H
oXaTus, NOANEPXMBAR OAMHAKOBYIO MPOM-
KOCTb 3BYYaHMA curHana Ha esixoae [3].

Ouenuts addekTBHOCTL paboTel ag-
TOPEerynaTopa AO0BONBHO CNOXHO, MO-
CKOMBKY HEOBXOAMMO NPOBOAMTE NMOCTORH-
HOE CPaBHEHWE CurHana Ha ero BXxoae w
Buixoge. [Npu wccneaoBaHmax, NPOBELEH-
HelX B MOUC, npumensnu uameputenn
OTHOCUTENBEHON  CPeAHe  MOLHOCTH
(OCM). OTHOCUTENLHOI CPEAHE MOLLHO-
CTbI0 HA3bIBAETCA OTHOLUEHWE W3MEPEH-
HOW MOWHOCTM curdana P 3a 3agavHoe
BPEMS K MOLLHOCTW CUHYCOWOANLHOrO CUr-
Hana P.. C HanpaxeHvem, pasHbiM Hau-
GossLemMy HaNPAXEHWIO 3BYKOBOIO curHa-
na 3a Bpems ycpepHeHus: Py, = P/P.,, [4].
Mamenenne OCM cooTBeTCTBYET U3MEHE-
HUWIO MPOMKOCTI CUrHana 1 naet obLekTVB-
Hoe npepacTaenedve 06 3(PEKTUBHOCTH
paboTel aBTOPErynaTopa v 0 Benu4uHe
WCKAXEHWIA, BHOCUMBIX MM B OWMHaMWKY
curHanos. K coxaneHsuio, Ha npakThke
J[OBOMBHO TPYAHO OTCNEXmBaTh Hanbonk-
LUEE HaNpPsKEHWE.

B HekoTopeix yiebHex nocobuax asTo-
Pl Npefnarany WUCNONbL3oBaTe BMECTO
HaDONBLUErD HOMMHAIEHOE HAaNPRXEHWE,
Ho Toraa OCM 6yper 3aBUCETE OT YPOBHSA
CamMoro CurHana v HeacHo, 4TO xe bynert B
peaynsTare namMepeHo. MNpu namepeHnsx B
peantHbIX YCNOBMAX NPUXOAMNOCE Henpe-
PbIBHO KOHTPONMPOBATL YPOBHW CUIHANOB,
1 ToNeKC okono 40 % nokasaHwii namepu-
Tens OCM zacuuThiBANOCH.

70...90 %, x0TR B "XyOOXECTBEH-
HeIX” nporpammax nogobHele
HapYLUEHWs OWHAMWYECKOro pu-
CYHKa COBEPLUEHHO HEAOoMnyCcTW-
Mbl. [nasHoe, 4TO 312 AONONHWU-
TensHan obpaboTka MMeeT cMbICn
TONEKO B Cny4ae, ecnu YpOBHW
wyma Bcero Ha 15...20 nb Huxe
HOPMWPOBAHHOIO YPOBHA CUrHa-
noe.

[ns nony4eHus NONHOro Npea-
cTasneHna 06 W3IMEHEHWsX B
obpaboTke curHana NpUxXoamnoch
namepats ux OCM Ha Bxopne u
BLIXOAE YCTPOWCTBA W OAHOBpE-
MEHHO 3anuCblBaTh YpOBHErpam-
Mbl C NOMOLUBID camMonucua,
VMEIOLLErD AMHAMUYECKME Xapak-
TEPUCTUKN KBA3WUMNMKOBOIO M3me-
putena ypoeHs. M3 cpasHeHus
ypoBHerpamm Guino BUAHO BHOCK-
MOE YCTPOMCTBOM HapylueHve B
JAMHAMMKY CUTHANORB, 8 U3MEHEeHWe
OCM paeano nonHoe npeacrtae-
neHve 06 M3MEHEHUM MX FPOMKO-
cTY 3ByYaHuns. KoHeyHo, 3To BO3-
MOXHO TONBKO NPW NPOBEOEHUA
naboparopHbIX MCCNepoBaHin.

Ho paHee roBopunocb, 41O
[OBONEHO TOYHOE NPEACTaBNeHne
06 WM3MEHEHMM MOLLHOCTW CUrHa-
na, a cnefoBaTentsHo, W ero rpoM-
KOCTW MOXHO MNONY4uTb, CPaBHK-
Bas W3MEHEHWE Eero CcpepHero
YPOBHS, ECNM KBA3WNWKOBLIE 3Ha-
YEHWA OCTalTCA OAMHaKOBbIMMW,
PasHoCTbe MakcvmManeHeix v Cpea-
HUNX ypoBHen Ha3bIBaloT
nukgakropom. Mamenuteca OH
MOXET TONLKO B pesynsTare cxa-
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Puc. 2

Bce am1 CnoxHOCTM NpyBENM K TOMY,
4yTO Ha npaktvke uamepurenn OCM we
MPWKWIKCE, HO 3aTO NosBUAMCE coobue-
Hua 06 uaMepeHnsax, AOCTOBEPHOCTb
KOTOPbIX BLI3bIBEET COMHEHUE. Hanpumep,
yeenuyenne OCM pesesoro curHana
ogHum 13 APYP Ha 350...450 % epsag nu
BO3MOXHO And peun: 0bbivHo poct OCM B
3TOM cny4ae He npessiaeTt 3 A6 (1o AByx
pas). K Tomy xe oTmeyanock yeenuyeHue
OCM Ha xynoXecTBEHHBIX Nporpammax Ha

TWA UNW PaCLUMPEHWA AranasoHa YpoBHen
CUrHanoB.

Ha ocHoBaHum ammx coobpaxkenuii cne-
umansHo ana naboparopHeix pabor Hbin
paspaboray Nnpubop, YCNOBHO HA3BaHHLIN
"AUDIOMETER" (pmc. 1). BoobGuwe,
"ayAuoMeTpoM” Ha3bIBaOT YCTPOMCTBO
AN M3MEPEHWA FPOMKOCTW  3BYKa.
BoamMoxHO, Takon npubop npeacTasnaer
VHTEPEC K ANA paavoniobuTenei, Tak Kak
CXema ero QOBONMLHO NpocTas, a € ero
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MOMOLLEIO MOXHO OB BEKTMBHO OLIEHUTL HE
TonLko 3ddekTmEHOCTE paboTel OTAENb-
HBIX YCTPOWCTE W KaHaNOoB NnepeaaYyn, Ho u
BHOCHMMBIE MMKU WCKEXEHWs B [OWMHaMWKY
CUrHanoe.

AynnomeTp cocTomuT 13 asyx MY cpen-
HUX 3HAYEHWIA, NMOKE3aHWA KOTOPbIX BbiBe-
AEHbl HA O4HY WM3MEPWTENbHYID TONOBKY
marHuToanekTpuyeckoro tuna M906 co
wkanoin 100—0—100 mkA (1nn M24 co
wkanon 50—0—50 mkA). Ecnu curuan
NPUCYTCTBYET TONBKD HA OAHOM BXOAE, TO
CTpenka OTKMOHSETCR TOMbKO BNEBO OT
HYNA, 8 BCNW TONBKO HA BTOPOM — BNpPaBso.
Ecnu xe curian nopate Ha oba exopa, TO
CTpenka nNOKaxeT pasnuyne CcpeaHux
ypoBHEW curHanoe. Ecnu Ha neeeiid Bxoa
nopaeTca curHan co Bxopa APYP, a Ha
npaewiii — € BLIXOAA, TO NPW paBeHCTBE
MaKCMMAaNkHLIX YPOBHEH MoKazaHus npu-
6Gopa ByayT NPUMEPHO COOTBETCTBOBAThL
W3MEHEHMIO POMKOCTM curHana. “Yrobel
cneamTb 3a MakCUManbHBIMW YPOBHAMU
curnana, Kaxaelih kasan npubopa ponon-
HEH MHOMKATOPaMM KBasunuKOBLIX YPOB-
Hel. YCNOBHO MOXHO CYWTaTb, 4TO €Cnu
CpeaHWe YPOBHM Pa3NUYaKTCs MEHEE YeM
Ha 1 B, To APYP paboTaeT B CTOPOXEBOM
pexume v ero pabota Mano sameTHa Ha
cnyx. PocT cpegHero ypoeHs Habniopaer-
CA NPY CXaTWK OMana3oHa YPOBHEW cur-
Hana, a CHUXEHWE — NPW PacluMpeHnn.

Ha puc. 2 npuBeneHa QyHKUMOHanNbHan
cxema npubopa.

Mpubop MmeeT oBa MOEHTWYHBEIX KaHa-
na, Ha KOToPbLIE CUrHa bl NOAAIOT C BXOAa W
BbIXOOa@ aBTOperynaTopa ypoBHs Yepes3
paswemel X1 (INPUT 1) n X2 (INPUT 2). B
Kax[oM 13 kaHanoe nocne npeobpasosa-
HUS NEPEMEHHONO HaNPAXeHus No MOAY-
no B U1 1 U2 guopel VD1, VD2 petekTtn-
PYIOT CUrHAN, YPOBEHL KOTOPOro OAHOBpPE-
MEHHO OLIEHMBAETCA M3MEPUTENSMKM KBa-
3UNWKOBBEIX W CPEOHMX  3HAYEHWIA.
YeTuipeXypOBHEBLIE CBETOAMOAHLIE KBa-
3UNUKOBLIE W3MEPWUTENW NO3BONRIOT
[OCTAaTOMHO TOMHO NOAAEPXUBATE MAKCH-
MainbHbIe 3HAaYEHUA CMrHana Ha HopMUpo-
BaHHOM YPOBHE. HavansHble YpOBHW BXOA-
HBIX CUrHANOB CNEQyeT BEICTABNATL Pe3un-
ctopamu R1 1 R2, OpHEeHTMPYACE Ha noka-
3aHWA KBa3WMUKOBBIX M3MepUTENen YpoB-
HA. MuTerpupyiowme uenu US n UB onpe-
[EensioT BpeMeHHbIE napaMeTpel npubopa,
COOTBETCTBYOILME  XapakTepucTukam
W3MepUTENa CPefHWX 3HayeHwin. 3aTtem
cUrHanb! ABYX KaHanoe MOJAIOTCH Ha ABa
Bxoaa andrdepeHumansHoro younurensa u
“BeIMMTAKOTCA" OpYr M3 apyra.

B mukpoamnepmetpe PAT pasHoe Hynio
3HaYeHVe COOTBETCTBYET CepeaMHE LKaNkI.
Korpa cwrHan nopaetca Ha oavH BXog,
ynobHo Habniopats 3a OTMHMEM MWKOB OT
CPpeaHero 3HaqeHus, T. €. 33 NMKQaKTopom

pasnuyHblX curHanosB. Ecnu curHanel ©
Bxona u Bbixopa APYP nopaHel Ha oba
BX00a, Nokasanua npubopa 6yayT COOTBET-
CTBOBaTh Pasnu4uio WX CPEOHEro YPOBHS.
Mpy paBeHCTBE MakCUManbHbiX YPOBHER
pasnuune B CPeOHWX YPOBHAX MPUMEPHO
6yaeT COOTBETCTBOBaTE M3MEHEHMIO MPOM-
KocTu. C Beixoga APYP curHan nyvle nopa-
BaTh Ha Npaebiii KaHan npubopa, Torga npu-
pocT cpegHero ypoeHa 6yaeT COOTBETCTBO-
Bath "+" Ha Wkane npubopa, a CHUKeHne —
"~". MNpw onpeaeneH N3MEHEHMA MPOMKO-
cTU nyywe nopknoumTe Tymbnepom SA1
LONONHUTENEHYIO MHTEMPUPYIOLLYIO LEMb C
NOCTOAHHOM BpemeHn 1C, Tak kak cnyx
YenoBeKa WMHEPUMOHEH M OOMXEeH anarntu-
POBaTLCA K KAKOMY-TO CPEAHEMY 3HEYEHWIO
rpomkocTy. Ecnn npubop mcnonb3yertcs B
KauecTBe M3MEpPUTENS CPeaHWX 3HaYeHWn
CUrHana, Bpems WHTErpuposaHns [0/KHO
6uiTk paeHo 0,2 c. MNpuHumMnuansHas cxema
npwbopa "AUDIOMETER" nokasaHa Ha
puc. 3. Mprubop NONYYMNCH OTHOCUTENBHO
NpOCTON; B M3MEPWUTENAX YpoBHA pabo-
TAlOT BCEro YeThipe Mukpocxemel. [eyxka-
HanbHbLI NpeobpasoBaTens HanpsXeHus
no MOAYNO BLINONHEH Ha MWUKPOCXeMe
K157[0A1, a B kayecTee ycunuirenen wc-
nonk3oBaHsl Yetsipe OY mukpocxemel DA2
(TLO74 wnwn TLOB4). Komnapartopsl DAS,
DA4 yeTbpexypOBHEBOW CBETOAMOAHON
wkane BoinonHexst Ha OY Mukpocxem



LM324 ¢ OAHONONSPHBIM NUTaHU- | (—
em. Ceetogmopsl HL1, HLS — |

| umoHHLIX M3mMepenuit, To aTo He
o4eHb Cnoxxas 3apaqa. Ecnmnpu-

nepmMeTpa (BO3MOXHbIE BAPUAHTLI

KpacHoro ugera, HL2, HL6 — xen- | 60p OONONHUTE perynupyemMsiMm
Toro, a HL3, HL4, HL7 u HL8 — | | 3BeHbAMK (aBTocTabunusartopa-
3eneHoro. 3Toro  JOCTATOYHO, | | My ypoBHsi) B obowx Kananax,
4T0BLI OTCNEXUBATE YPOBHW CUrHa- | | YNPaBNseMbIMW CUrHANOM C BbIXO-
noe B 06nacTM HOPMUPOBAHHOrO | | NOB [ETEeKTOPOB KBa3UMUKOBLIX
3HAYEHUA. | " | nameputenei, Toroa He notpeby-
BRnoK nuTaHus HUKaKux ocobeH- | o, = - + L - | eTCcH CnegvTh 3a MakCUMansHbIMK
HocTteil He umeeT. Ouoas VD4, | & % | YPOBHSIMM, MOCKONBKY Kanmbpos-
VD5 — 1N5397 wnn cepun KO212, | ; | ka Byoer NPOBOAUTLCH aBTOMaT-
BbINpAMUTENBHEIA MocT VD3 — | AUDIOMETER | yeckn. Ho y 3T1x 38eHbEB Heobxo-
DB101 wnn DB102. OkcupHuie | | avmo  Beifpatk  CyLLECTBEHHO
KOHOEHCATOPL — Ha HanpAXeHue | LA | Gonbluee BPEMS BOCCTAHOBNEHMS,
25 B. Ons ypo6ctea pabotol B | | yToBLI OHM Camu He BNUANKM Ha
npubop BKNIOYEH MaNOMOLLHBIA | | pesynbTatel M3MEpPeHWiA. YcTaHo-
ycunutenb 3BYKOBOW 4acToThl | | BvB Ha Bbixoge ALIMM, MoxHo nepe-
(DAB), cobpaHHbiit Ha MUKpOCXe- | [ [aTtb CUrHan ¢ Hero B uMgpoBoit
me KA2209, ¢ rpomMkoroBopure- | | dopme Ha noboe BHewHee
Nem, NO3BONSIOLUM OLHOBPEMEH- | ; YCTPOIMCTBO KOHTPONS.
HO C BWU3yanbHBIM KOHTPONEM | |
YPOBHA CUrHanoB nNpocnyuwmeats | a0 20 p h NUTEPATYPA
1X Ha BXOAe BTOPOro KaHana npu- | i1 ¢ ;
6opa. MoxHO Aaxe ycnbiwate | vt Eay, ), 1. Kyaneuos 3. Mamepvrenu ypos-
uckaxeHus, sHocumele APYP. i X \\“\‘ 321|123 !e t, i, B ‘ HA 3BYKOBBIX CurHanos. — Paawo,
JAns ynpoweHus NOBTOPEHUs \ \\\‘.@ @ 'ty 4 2001, Ne 2, c. 186, 17.
npubopa Ha puc. 4 nokasaHbl ~ o* ] 2. KysHeuos 3. ABTOMaTUHECKME
yepTeXu HOBOW LIKaNbl MUKpoam- | . | perynsTopbli YpOBHS 3BYKOBLIX CUrHa-
Puc. 4 | nos. — Panwo, 1998, Ne'9, c. 16—19.

3. KysHeuoB 3. YmyLieHwe cooT-

odopmnerus ana ronosok 100 u !
50 MKA COOTBETCTBEHHO).

Mpubop nossonser 06LEKTMBHO Oue-
HUTE 3hGEKTUBHOCTL CXaTus guanasoHa
YPOBHEN CUrHanoe pasnuyHeimu APYP 1 B
pasHbiX peXuMax, a Takke [onycTuMmocTb
BHOCMMBIX WMWK WCKaXEHWIA B AUHAMWUKY
curHanoe. Ecnu Bknioumte "ayauometp”,
HanpuUMep, Ha BbiXO annapaTHoi, a BTo-

PO KaHan — Ha BXOA nepepatuvka, 10
MOXHO BUAETb BCe HapyLienna o6paboTku
CUrHana, KoTopbie BHOCRTCS annapaTypoii
kaHana nepenaqu. KoHeyHo, U 30eck Tpe-
6yetcs cneguTe 3a MakCUMAabHBIMUK
YpOBHAMMK, HO ecnu notpebyeTca npumMe-
HUTE NopobHeiln Nnpubop ans akcnnyaTa-

HOLLIEHUA MPOMKOCTH 3BYHaHWUA PEYEBbIX U My3bl-
KanbHbiX Nepenay. — TexHUKa KUHO U TeneBmae-
HuA, 1982, Ne 1.

4. HiopexBepr B. Mapamerpbl BeLATENbHBIX
CMrHanoBE B kaHanax nepepaqn. — M. Pepax-
LMOHHO-MagaTensCrmid otnen B33WC, 1969,

Penaktop — A. Cokonos, rpeduka — K. Angpees,
¢oro — asTopa

TPaH3NCTOPHbIA

C NOBbLILLEHHOW AMHAMUYECKOM

TepMoOCTabUNBbHOCTHLIO

M. OCTPOBCKMWM, r. Bpect, Benopyccus

B crarse onucan YM34, B KkOTOpOM npMMeEHeHbl TeXHHU4YecKkue
peleHns, Yny4liaiyne AUHaAMHYECKYl0 TepMOCTabunbLHOCTL Bbi-
XogQHOro Kackaga Ha 6unonsapHbix TpaH3McTopax. B Takom kackage
MCKNIOYEeHB! NepeKioYaTenbHble uckaxenns Gnarogaps ycrpaHe-
HMIO OTCE4YKH TOKa B MOLLYHBIX TPAH3UCTOpaXxX.

Bo sropoi#i YacTH crarbM faHel peKkoMeHgayuM no pacliupeHunio
nonockl 4acToT YCUNUTENR CHX3Y, 4TO BNaroTBopHO BANAET Ha Kave-
cTBO 3sykosocnpoussenenus. Mogobrsii atomy YM34 6sin npen-
craeneH E. AnéwmHsiM Ha BeicTaBke "Poccuiickuii Hi-End 1998", rae
A OCTOHHO KOHKYPHUPOBan ¢ naMrnoBbIMH YCUITUTENIAMH.

( CHOBHBIM MCTOYHUKOM TENNOBLIAENne-
FSHua B YM34Y ABnReTcs BbIXOAHON
Kackag, v npuv paapaboTke TPaH3NCTOPHBIX
ycunureneid MolHocTu Bcerpa Gonetuoe
BHYMaHK1Ee YOENsNoch ero TepmocTabunu-
zauun. B 80—90-e rogbl B BLICOKOKa4eCT-
BeHHbiX YM34 (Hanpumep, [1— 3]) Haun-
Gonblliee pacnpocTpaHeHwe nony-{una
CxeMa BLIXOAHOro Kackapa, ynpolieHHO
naobpaxenHan Ha puc. 1. K ee pocTounk-
CTBaM MOXHO OTHECTW YOOBNETBOPUTENbL-
HYIO TepMoCTabunbHOCTL (NpY pasmetue-
HUM TpaHnaucTopoe VT2, VT4, VT5 Ha
oflemM TennooTBoge), BLICOKYIO rpaHuy-
HYIO 4YacToTy koadduumeHTa nepepaqm,
HM3KOEe BbIXOAHOE conpoTueneHue. OpHa-

KO OTCedKa ToKa naccuvBHOro nneya, a
TaKxXe auHamuryeckas HecTabuneLHOCTL
TOKa NOKOA BLIXOOHLIX TPAH3UCTOPOB n3-3a
konebaHuiA TeMnepaTypbl Nepexonos
TPaH3uCTOpPOB Npu W3MEHEHMKW YDPOBHA
curHana cnocobCTBYIOT YBENUHEHUIO KOM-
MYTALMOHHBIX UCKaXEHUIA. D1 ocobeHHo-
CTW yXyAWwaloT CYOLEKTUBHYIO OLEHKY ©
AOCTOBEPHOCTL BOCNPOU3BEOEHUA 3BYKA.

O puHaMu4eckoi crabunusaumm
pexuma
Heckonbko net Hasag xaGapoBckuil
naobperatens E. AnélwmH npepnoxun
cnocob crabunmsauun paboyero pexuma
(ToKa NoKos) TPaH3MCTOPHLIX Kackanos [4,

5], NO3BONMBLUMIA HA NOPAAOK YMEHbLLLIUTL
OVMHAMUYECKYID TeMNepaTypHylo Hecta-
6WNbHOCTb, WUCKMNIOYUTL OTCEYKY TOKa B
[BYXTaKTHOM BbIXOAHOM kackage YM34 u
caenatb nepepacnpefeneHue Toka 8 Hem
6onee ToO4HbIM (Kak B "napannensHom”
ycunutene [6]).

Ha pwmc. 2 npeacraenexa ynpoLUeHHan
cxema younmrens ¢ Tokoeoin OOC [2] (A1 —
[BYXTaKTHbIA MOBTOPUTENL), rAe, B OTM4ue
ot npototunga, paboyas ToYKa BbIXOOHOMO
Kackana cTabuiM3npoBaHa C NOMOLLBIO Yana,
npepnoxerroro E. AnéumbeimM, Crabunu-
3aTOp TOKa NOKOS BLINONHEH HA 3nemeHTax
VT3, VT4 u VD1, VD2. Mpu npotekaHum
CKBO3HOTO TOKa HEpe3 MOLUHbIE TPaH3UCTO-
pet VT5, VI6 1 BKIOHYEHHLIE NOCNenosa-
TENLHO C HAMK HENWHENHLIE 3NEMEHTLI —
ovoasl VD1, VD2 — Ha nocnegHux obpasy-
eTCA NafieHue HaNPsXEHWR, KoTopoe npu

Puc. 1
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AOCTUXEHWK NOpOora OTKPLIBEHNA TPaH3u-
cropos VT3, VT4 Bbi3biBaeT NOABNEHWE KX
BaszoBoro u KONNEKTOPHOMo TOKA, YyMEHB-
LwiasA BXOAHOM TOK TpaHaucTopos VTS, VT6. B
pe3ynerare OrpaHu4nBaeTcq CKBO3HOW TOK

mexay auwopgamu VD1 v VD2 nonyyaercs
BcneacTeme norapudmuueckoid BAX avo-
nos. Mpuyem TOK Yepes HUX HUKOrpa He
YMEHLLUAETCA [0 HYNS, UCKNIONas OTCEYKY
TOKAa BbIXOAHLIX TPEH3UCTOPOB. TOK Yepes

@ 4Yepes TPaH3MCTOPbI BLIXOOHOMD Kackaga w, naccwBHOE NNEeYo MOXHO 3HaAYUTENBHO
Q COOTBETCTBEHHO, TOK 4Yepe3d guwoabl VD1, yBEnu4YWTbL, BKMIOYMB PE3NCTOR MEXAY
VD2 — parumku Toka. Gasamwn TpaHaucrtopos VT3, VT4 (1. e.

Bxoa Cratnueckas (gonrospemedHas) tep- napanneneHo VD1, VD2). Mpu 310M Ha TOK
mocTabuneHOCTh OOCTUraeTcHd, Kak M B NOKOR W Ha ero pacnpepgeneHue mMexanay

cxeme Ha puc. 1, ofBecneyeHneM Ten- nnevyamMm npy HanuM4mm curHana He BnUAKT

NOBOro koHTakTa TpaHauctopos VT3, VT4  Hu Temnepartypa MOLLUHBIX TPaH3UCTOPOB,

i ¢ puogamin VD1, VD2. uHaMuyeckan cta-  HU nNafjeHue HanpsXeHus Ha pesucTopax

m 6uUnM3aumMa  NONy4aeTCn 3HAYMTENsHO (ecnu OHW UmeloTcs) B uensx 6asbl u
nyqyuwe 3a cuer MEeHbLIEro BuigeneHus aMMTTEpPa 3TUX TPaH3WUCTOPOB.

@ Tenna Ha groaax, 4em Ha MOLLHBIX TpaH3Kn- MOXET NOKa3aTbCA CNOXHBIM nogo-
cropax, a adg¢deKkT gocTuxmuM, ecim kpy-  Gpate Auoabl W BKNKOYaeMblie napan-
crannel 3TMX OWOQOE W TPaH3WCTOPOB nenbHO WM 3MUTTEPHBIM  Nepexogom

Puc. 2 CpasHUMEI N0 06BEMY. TpaHaucTopel, 4Tobbl obecneunTe ycno-
- Mpu Hanu-umn curHana nnasHoe nepe-  Bue ctabunusaumm: X Ugs = E Uyp. B aei-
pacnpefeneHue Toka 4epes Harpy3ky U  CTBUTENLHOCTW JOCTATOYHO TOJbKO HanTH
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nonxoaswme tunel npubopoe, nopbop
aKk3emnnapoe He Tpebyerca. Kpome Toro,
ecTe npocton cnocob noacTpoiikm pabo-
Yel TOYKM, 4TO NOKa3aHO panee B onuca-
HuK npennaraemoro YM34.

O TennosbiX MCKAXEHMUAX

3peck YMECTHO HEMHOMO pacckasaTe 0
TENMOBbLIX WCKAKEHUAX W MEeTofax ux
YCTPaAHEHUA NPY NPOEKTUPOBaHUW TPaH-
3UCTOPHBIX YCUNUTENEN.

Tennoebie UCKAXKEHUR — 3T0 USMEHE-
HWA, BHOCUMBIE B CHUITHAN NpW Npoxoxae-
HUM Ero Yepes 3NEKTPUMECKYIO Lenb Mnu
YCUNUTENBHEIA Kackag, 06ycnoBneHHbe
TENNOBLIM BO3AENCTBMEM CAMOrO CUrHana
(TOK2) Ha TEPMOYYBCTBUTENBHLIE NapamMe-
TPl anemeHTos ycunurens. Mpuvep Ten-
NOBLIX UCKAXEHWUIA B NACCHUBHBIX LENAX —
KOMMPECCHA CurHana B AMHAMUYECKUX
ronoBKax M3-3a Harpesa 3BYKOBLIX KaTy-
wek (0coBeHHo Y MOLUHBIX, JOMYCKAKLWMX
BLICOKYIO TEMNEepaTypy ronoBok).

B nonynpoeoaHuKkoBix npuBopax pocT
TEMNepaTypel KpUcTanna nop aencreuem
NPOTEKAIOLLEr0 TOKA CUrHana BhI3bLIBAET
W3MEHEHWE TaKMX OCHOBHbIX NapameTpos,
KaKk, Hanpumep, NpPsMOe HanpsxeHue
auwopos (—2,2 mB/K), Hanpsxexwe Basa —
aMuTTEp BUNONSPHBLIX TPaH3UCTOPOB
(-2,1 MB/K), crarmueckuii koadduumeHt
nepepaun Toka GUNONSPHLIX TPAH3MCTO-
pos (+0,5 %/K) u gp.

TennoeBuieé NPoOUECcCH UMEIOT WHEpP-
UMOHHLIA  XapakTep, 006yCnoBneHHblA
peanbHoi TenIoeMKOCTBIO KpucTanna v
kopnyca npubopa. Mostomy anexTporen-
noBbie NPOUECCH B TPaH3ucTopax He
TONLKO NMPUBOOAT K WM3MEHEHWAM MrHO-
BEHHbLIX 3HA4EHWI1 NAapaMeTpPoB, HO U CO3-
naT addekT “naMmaTu” B S3NeKTPUHECKUX
Uenax W yCunuTenbHblX kackapjax. Ten-
noeas NamaTh B YCUNUTENEHBIX KAackapax
NPOABNAETCH Kak M3MEHAIOLIMECH BO Bpe-
MeHW napamMeTpsl nocne BO3AERCTBUS
MOLIHOMO curHana: cmeuweHve paboueit
TOYKM Kackanoe, uameHeHne koadhduum-
eHTa nepepaqn (HectauuoHapHas My/b-
TUNNUKaTUBHAR OWMBKA); COBWUI NOCTORH-
HOI COCTaBNsIOLel CurHana (Hectaumo-
HapHas aaauTMBHas ownbka). MNocnegHee
noxoxe Ha nposeneHve abcopbuun oua-
NEKTPVKa KOHOEeHcaropa B Lienu NpPoXox-
OEHUs curHana. 3TtM Npoueccel co3naloT
JINHENHBIE U HENWHEWNHBIE NCKaXEHUA CUr-
Hana, yxyowamoiwe KayecTeo BOCNpOU3-
BOAMMOro 3eyka [7].

OcoB0 HYXHO OTMETUTL, Y4TO OObLINHaRA
Tepmocrabunusaums He cnocobHa cywe-
CTBEHHO YNYHLWNTL AUMHAMUYECKYIO TEPMO-
cTabunbHOCTE KackadoR 13-3a HaMHOro
BonblUein NOCTOAHHON BPEMEHU TEMMOBLIX
NPOLECCOB B YCTPOWUCTEE NO CPaBHEHMIO C
NOCTORHHOW BPEMEHW TENOBLX Npouec-
COB BHYTPU NONYNPOBOAHMKOBOro Npubo-
pa. OTtyacTi 310 BEpHO Aaxe ANs MOHO-
NUTHEIX MUKPOCXEM.

OueBWOHO, 4TO AR YCTpaHeHus npo-
6nemM, CBR3AHHBIX C TENNOBON NaMATLIO
nonynposoaHMKoBeIX npubopos, Heobxo-
LOUMO MPUMEHEHUE CXEMHBIX pPEeLIeHUi,
yMeHbLalowmx konebaHus TemnepaTtypel
KpucTannos NpuBopoB MnK ux BIUAHUE Ha
napamerpbsl ycunutens. Takumu petue-
HURAMW MOTYT ObITh:

— N30TEPMUYECKUIA pexum paboTsl
nonynpoeogHvkosoro npubopa [8];

— pexum TepmocTabuneHOM TOYKK

Kackagna Ha NoNeBoM TPaH3UCTOpPE;

— OXBaT OQHOINO WK HECKONbKMX YCU-
nutencHbix kackanos OOC, BuINONHEHHOH
Ha OPYroM YCUNWUTENBHOM 3NEeMEHTE
(TpaH3ucTope), UMEeKiLeM Mansle kone-
6aHus MOWHOCTW (W, CNenoBaTenbHo,
TEMNEPAaTYPLI) NPY BO3AEHCTBUK CUrHana,

— koppekuua "snepen” [9];

— B3aMMHaA KOMMEHCaUWA TEensoBbIX
UCKaKEHWI KaCKaoB.

Onucauue cxemol YM34

Yeunurens MOLHOCTW BLINOMHEH NO
npUHUMNUansHoi cxeme (pmec. 3), co-
OTBETCTBYIOLE NOKa3aHHOW CTPYKTYpP-
HO cxeme.

OcHOBHbIE
TEXHWYECKME XapaKTepUCTUKHN

HomMmuHaneHoe BXxogHOE Ha-
npaxenme, B .................... 1
HomuHanesoe conpoTtuene-

Hue Harpyskn, OMm . ............ 4,8
BuixogHas MOLIHOCTL Npwu

CONPOTUBNEHUN HArpy3Ku

-5 07 I - 7 O —— 50
KoadhduumeHt rapmMoHuk, %,

npu Pe., =40 BT, R, =4 Om,

HeBonee ............ciuuunnn 0,02

npu P, = 20 BT, R, = 8 Om,

Hebonee .............coounnn 0,016
YpoeeHs wyma (¢ dunsTpoM

MBK-A), OBM s v -101

Ha Bxope ycranoenen ®HY R1C2 ans
ymeHbleHus BY Hasopok Ha exop. B aty
€ LIenb BKMOYEH OrPaHu4MUTENb BXOOHOO
HanpskeHus Ha anementax R3, R4, Ci1,
C3, VD1—VD4 ans 3auThl OT NEperpysku
BXOAHbIX KAckafoB ycunutens, BxopgHoi
curHan ¢ perynsatopa rpomkoctu (Pr)
yepez OHY nocrtynaetr Ha “napan-
neneHbin” nostoputens VT1, VT2, VT4,
VTS (Haseanublit B [10] ncesnonsyxrakr-
HbIM 3MWTTEPHBIM NoeToputenem). Pe-
aucTopel R5, R6 cnyxar ans 6anascupos-
KU TOKAa Bxoga, T. €. ONS YCTpaHeHus
NMOCTOAHHOM COCTABNSIOLLENR TOKa Yepes
PIr, Bo3HMKAOWEN 13-32 pasnu4us B CTa-
TUYEeCKKX KoadgduumeHTax nepegaqm Toka
BXOOHbLIX GUMNONAPHBLIX TPAH3UCTOPOB Y
CO30AI0WENRA HaNPRXEeHWE CMEWEeHUA Ha
exope. Koupexcarop C6 npeporspaiaer
camoe030yxeHne BXOAHOrO Kackana Ha
panouoyacToTax.

Cratuyeckuit pexum paboTsl NoBTOpU-
Tens ctabunuanpoBaH No HaNpPsXEeHWIo
nuTaLus napamerpuyeckumu crabunusa-
Topamu R7VD5, R12VD6 v 3apmaq pesu-
cropamu R8 —R11, R16, R17 tak, 4robel B
MoKOE pPasHOCTL TEMNOBLIX MOWHOCTEN
MeXIy TPaH3WCTOPamMKu KackaioB MoBTo-
putens Gulna mana. AuHamuyeckwin Ten-
TIOBOI PEXMM, ONpeaensiemMolii anemMeHTa-
mu R13, R14, R24, R25 B8 coveTaHum co
CTATUHECKUM pPEXUMOM, BHIOpaH Takum,
4106l MMHUMM3NPOBATL KonebaHusa MOLLL-
HOCTM Ha TPaH3UCTOPax NOBTOPUTENS NPU
HANMYMI CUTHANA Y PasHULY MIHOBEHHBIX
MOLHOCTel TpaHaucTopoe VT1 uVT4 (VT2
v VT5), nony4ue, takum obpasomM, MUHU-
ManbHYl0 MrHOBEHHYIO PasHOCTL Temne-
paTyp uX Kpuctannos. 310 caenaHo ons
TOro, 4Tobbl TEeNNoBLIe KoneGaHua Hanps-
xeHus Ugs TPAH3UCTOPOB NEPBOro 1 BTO-
pOro KackafoB BLINMTANUCL M HanpPsHKe-
HWE curHana Ha BbIXOAEe NOoRTOpUTENs, a
cnenoBartensHO, M Ha BLIXOAE YCUNUTens B
MUHUMANBHOI cTeneHn Bbino nopgsepxe-
HO TEMJIOBLIM UCKAXEHWUAM, TPakTyeMbIM

KaKk "namsaTe HanpsxeHus curHana”
(HecTaumoHapHan aaaMTBEHas ownbxka).

HanpsxeHve ¢ BbiXoaa yCUnuTens yepes
nenurene R26R16 n R27R17 noctynaet Ha
BbiXog "napasnensHoro” NosTopuTens —
amuTTepbl VT4, VTS5, naMeHss TOK yepes
HUX, T. €. hopMUpyeTcsa ToK oLwmnGku, Npo-
NOPUMOHANBHBLIA OTKNOHEHWIO BbIXOAHOMO
HANPAXEHWs YCUNUTENs, NOLEeneHHoro Ha
koadpuLmeHT younenms YM3Y, ot exopHo-
ro. MporueodasHeil Tok owubku yepes
TOKOBBHA NoeTOopuTeEns VT3 (VTE) noctynaer
Ha ycunutens Toka VT13 (VT14). Ero suixop
HarpyxeH Ha peauctopbl R39, R40 n exop-
HOE COMPOTUMBNEHWE BBIXOAHOIO NOBTOPW-
Tens VT15, VT16, Ha KOTOPLIX BLIOENAETCH
HanpsxeHue (T. e. 310 Kackafd npeobpaszo-
BAHWA MMMNEaaHca) v 4Yyepes BbIXOAHON
nosTopuUTENnb NogaeTca B Harpysky (AC).
Peauctop R41 cnpepenseT TOK NOKOA YCu-
nutens Toka owwubku (VT13, VT14) u
BbIGpaH Takum, 4Tobb! UCKNIOHUTE 3aKPLIBA-
HME NaCCUBHOTO NNeYa STOro kackana us-3a
npoTekaHus Toka yepea R39, R40. Nocrep-
HWE COBUrAIOT BBEPX MO YacTOTE Nepsbiid
nonioc 8 netne obwein OOC.

YactotHas koppekuws B nerne O0OC
ocyljecTenaeTcs KoHgeHcatopamu C10,
C11, BKNIOYEHHBIMKM MEXAY KacKazom
npeo6pa3osaHs UMNENAHCa W BLIXOLOM
"napannensHoro” nosropurens. Takoe mx
BK/IIOHEHWE YNYHLLIAET NEPEXOAHYIO Xapak-
TEPUCTUKY YCUNUTENS, KOT[IA OH HArpyXeH
Ha HU3KOUMNEOAHCHYIO HarpysKky, T. €. Ha
AC [2]. Koppekumio Ha onepexeruve ¢asbl
seinonHsloT uenu R28C7 v R29C8. Moa-
cTpoedHeli peauctop R15 cnyxur ons
YCTPaHeHWs CMeLeHns Ha Beixoge YM34
Mo NOCTORHHOMY TOKY.

TOK 3MWMTTEPOB BLIXOOHOMO Kackana
NPoTEKaeT Yepe3 AaT4MKU Toka — [Moasl
VD11—VD14. HanpsxeHve ¢ oMopos, co-
nepxauee MHGOPMaUMIo 0 MIHOBEHHOM
3HAYEHUW CKBO3HOrO TOKA BbLIXOOHOrO
kackapa, depes penurens R42R36R37R43
nopaertcs Ha auddepeHumansHbiA younm-
Tens VT11, VT12 v npeobpasyeTcs um B TOK.
C xonnekTopoe VT11, VT12 Tok yepes ToKo-
Boe 3epkano VT7, VT9 (VT8, VT10) noctyna-
€T Ha BXOA YCUNUTENSA TOKa OLUIMBKK, yMEHb-
wan ero exoaHoit Tok. Mockoneky B 06oux
nnesax uaMeHeHue 3Toro Toka CuHgasHo (8
OTNUYKME OT TOKA OLWMBKK C "napannensHo-
ro" NOBTOPUTENSR), TO OHO NPUBOANT K U3Me-
HEHMIO CKBO3HOIO TOKA yeunurens owmbu,
acneposartensHO, U BEIXOAHOMO Kackana, Ho
HE WM3MEHAET BbIXOAHOE HanpAXeHue.
Takvm 06pasom, TOK MOKOA BLIXOOHOIO
kackaga crabunuaupyercs. Liene R38C13
npenoTepauaeT napameTpuyeckoe BO3-
6yxaenmne y3na crabunuaaumm, a Takke
BmecTe ¢ R42, RA3 BuINONHAET HACTOTHYIO
xoppekumio 8 nerne OOC.

Mogknouenune yana crabunusaumn
HECKONbKO OT/IMYAETCH OT CXeMbl puC. 2,
HO 3TO HE NPUHUMNUANBLHO, K B YCUNUTENAX
PasnuuHOR CTPYKTYPbI MOXET GuiTh peanu-
30BaHO No-pasHomy. Mpu 3TOM, OAHaKo,
HeoBxoauMOo yYMUTBIBATb, YTO AMHAMUYE-
ckue konebaHusa TeMnepaTypbl TPaH3ucTo-
pos OC ctabunuszaumm (VT3, VT4 Ha puc. 2
n VT11, VT12 Ha puc. 3) Takxe sNUAIOT Ha
TepmocTabunbHOCTE PaBoyei TONKM Bbi-
XOOHOro Kackaga, HO CMeLLaloT ee B Npo-
TUBONONOXHYI CTOPOHY MO CPaBHEHUIO C
avogaMu — [aTyMKamK Toka.

Ouopw VD7— VD10 — salimtHble, OHU
npegorepawaioT pasmeikaime 00C crabu-
NM3aLUMK TOKA NOKORA NPU NEPEXOAHBLIX NPO-
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ueccax (Hanpumep, Npy BKNIOYEHUY NuTa-
HUS MY CUNBHBIX UMIYABCHBIX NOMEXax),
nepexoasiuyo npu atom B MNOC ¢ Heynpa-
BNAEMEIM HAPaCTaHWEM CKBO3HOMO TOKa B
BbixoaHoM Kackane. Ouoa VDI (VD 10) cos-
OaeTt Takke OononHWTensHoe nageHue
HanNPsXKeHWs Ha TPaH3UCTope TOKOBOro
sepkana VT7 (VT8), ebieogs ero Ha Gonee
NUHERHBIA YHacTOK XapaKTepUCTUKA.

KoHcTpykuus u getanm

Yeunutens cobpad aBTOpOM Ha YHU-
BepcasbHON MakeTHoW nnare. MowHble
TPaH3UCTOPLI BbIXOQHOFO Kackapa ycra-
HoBneHs! Ha 06LLem TennooTeoae C TENno-
BbiM conpotveneHuem we Gonee 2 K/Br
yepes M30NMPYIOLLIME TENNONPOBOASLIME
npoknanku. MoluHble Auoabl BMEcTe C
Tpanauctopammn VT11, VT12 pasmeiyeHsl
Ha OTAeNsHOM TENnnooTBOAE, COeOVHEH-
HOM C O6LMM NPOBOAOM, C TENIOBLIM CO-
nporuBneHnem He Gonee 15 K/Br. Tpau-
3UCTOPLI NyHWe YCTaHOBUTE C obparHoi
CTOPOHLI NNACTMHYATOrO TENNOOTBOAA, Ha-
NpoTMB AMOACB C HAMBONLLIMM MPAMBIM
HaNPSXKeHWEM (eC/M OHU PasHbIX TUMNOB, Kak
Ha puc. 3), T. e. B gaHHoOM cnyyae VT11 —
Hanpotue VD12, a VT12 — Hanpotus
VD13. TpaxaucTopel VT13, VT14 ycranos-
neHbl Ha HebonbWKX TenooTBOLAx C Ten-
noeBuiM conpotuenenmnem 20...30 K/Bt. Ux
MOXHO PasMecTWTb WU Ha TENnooTBoAe C
OMogaMK BbIXOOHOMO Kackaga, Ho 370
YXYAWMT CTaTuyeckyio Tepmoctabunb-
HOCTb TOKa nokos. B Takom BapuaHre Ten-
nosoe conpotuBneHwe obliero Tenno-
oTtBoaa AonxHO 6eiTk He Gonee 10 K/BT.

MocTORHHBIE pPe3uCTopbl — MeTan-
NONANEHOYHBIE, NOACTPOEYHBIE — MHOr0-
o6opotHeie. Peauctopel R8—R11, R16—
R18, R23, R26, R27, R32, R35 — c pony-
ckom =1 9%; ux MoxHo oTobpaTtk 13 obbiy-
HBIX C AONYCKOM £5 % nnu npeunsnoHHbIe
HnvKantunx K ykasaHHbLIM HOMUHANoB M3
pana E96. OctankHbLIe NOCTORHHBIE PE3n-
CcTOpbL! UMEeoT aonyck £5 %.

OkcugHble koHgeHcatopel C14, C15 —
Hu3koumnepaHcHole (low ESR), npume-
HAEMBIE B UMNYNBCHBLIX BNokax nuraHus;
HENnoNApHbLIE C YKa3aHHLIM HOMUHANBHBLIM
HanNpsXeHWeM — nneHouHsle, KonpeHca-
Toput C2, C10, C11 xenarenbHo npume-
HUTL C AW3NEKTPUKOM W3 nonucTupona
“nn  NOAWNPoONWNeHa, ocTalbHele —
KepaMuyeckme Ha HanpsxeHue 25 wnn
50 B ¢ amanektpukom X7R (wnu rpynn
NPO, COG nns C6 C8).

Crabunurporsl VD5, VD6 — npeuu-
3UOHHBbIE, OHM wuMmelT ponyck =1 9%,
MOXHO TakXe WCNonbL30BaTb ApYyrve C
ponyckom £2 % (Hanpumep, BZX55B) unm
otobpartk U3 paga +5 % (BZX55C). Ovoabl
VD7—VD10 — ceepxbuictpoie (ultrafast)
Ha cpegHuil Tok 1 A, © NPAMBIM Hanpsxe-
Huem 0,6...0,7 B npw toke 0,1 A. Juopsi
BbLIXOZHOIO KACKaaa MoryT 6biTh NOGLIMY
MOLUHBIMKU auopnamu LoTtkn wnu ceepx-
6bICTPLIMU HA CPEeAHWA TOK He MeHee
10 A. Donyctumo nioboe couetaHme
TWNOB W YMCNa OWOAOB B NNeye; BaXHO
NULWb, 4T06L CyMMapHOoe NageHne Hanps-
XKEHUA Npu 3a0aHHOM TOKE NoKOS, NpoTe-
Kaowem uepes Hux, 6ein0 B npepenax
0,7..0,9 B. Hanpumep, pawop VD12
(VD13) moxHo 3ameHuTs asymsa MBR1045
wnun MBR 1035, coegmHeHHsIMKU NnNocnego-
gartencHo. MpeanoyTUTensHee UCNonL3o-
BaTthk Anoael Ha Tok go 20 A n Gonee, Kak
umeiume Gonbwuii o6bem kpuctanna, a

notomy cnocobHule obecne4nTs nquylo
OMHAMUYECKYI0 TEpMOCTabuNbHOCTL.
TpaHaucropsl BC550C, BC560C 8|
"napannenbHoM™ NoBTOpUTENe MOryT 6I:ITb‘
samereHsl Ha BCS550B, BC560B wnm |
BC549, BC559 ¢ 6ykeeHHbIMKU WHAEKCAMU |
C v B, a B ApYrMX NO3vLmMsx Takke Ha |
BC547, BC557 unu BC546, BC556 ¢ Byk
BEHHbIMK MHpoekcamu C wnu B. Tpau- |}
auctopet VT11, VT12 — manomouwtibie |||
BLICOKOYACTOTHLIE C MAN0N €eMKOCTLIO (|
Nepexofos, AOMNYCTUMEIM MNOCTOSHHBIM |||
TOkOM Kkonnektopa He medee 0,1 A u i
HanpsxXeHUeM KONNeKTop— 3MUTTEpP He |||
meHee 60 B. Mopoitpyt takke 2SA1540,
2SC3955 unu BC546, BC556 ¢ ntobeim Byk- (||
BEHHLIM WHOEKCOM, B nocnegHem cryyae ||
3anac ycToWumBoCTW yana crabunmsaumm (i
HECKONbKO CHM3WUTCA. TpaHuaucTopsl VT13,
VT14 — BbICOKO42CTOTHBIE CPEAHER MOLL-
HOCTH, C AONYCTUMBLIM MNOCTOAHHBLIM TOKOM
KONnekTopa He meHee 1 A n HanpskeHrem
KONNeKTop— amutTep He meHee 60 B;
NPeanoYTUTENbHO WCMONbL30BaTh IKIEM-
mspsl ¢ Gonbwum  3HaveHuem  haga.
BbixogHeIe  TPaH3uCTOpel MOryT ObiTh
25A1302, 25C3281, xenarensHo rpynnel O
(c GonbluKM 3HaYeHeM napameTpa hys).
KomnnemeHTapHeie napbl TPaH3ucTo-
POB BCEeX Kackanos xenatensHo otobpate
no 6nuakomy 3HauyeHuto hpis. TpaHau-
CTOpbl “napannensHoro” noeTopuTens |f|
nyylie UCnonL30BaTth U3 OJHOW napTum, |i
TO e OTHOCWUTCHA K TPaH3ucTopam TOKo- [f|
BhIX 3epKan. |
Mpu otbope paguo3nNemMeHTos MOXHO |||
PYKOBOACTBOBATLCH pEKOMEHZAUUamMM, (i
uanoxexHbimu B [3] (Ne 1, c. 18 —20).
Muranune YM3Y moxeT Bbith Hectabu-
nuanpoeaHHbeM. MoxTax obwiero npoeo-
fa W nutadus BeinonHsalT no obiiens-
BECTHbIM npasunaMm. OTMEeTUM TONLKO,
4YTO K BXOOHOW NOKanbHOW "3emne” oTHe-
ceHbl anemenTel C1—C5, R2, VD3—VD6 u
akpaH kabens, CoeaUHNAIOLIEro BXoA, yCu-
NUTENs ¢ PerynaTtopoM rpoMKOCTH.
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Llena: 186 py6.
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HOBOCTU SPUPA

Pasgen BeAeT COTPYAHUK PpaanoKOMNaHum "Tonoc Poccun”™
n. MUXAWJIOB (RV3ACC), r. MockBa

POCCHA

MOCKBA. o npocskbam uutarenei
NPUBOAMM MOMHBIA CNWCOK paguocTau-
LMIA, BELLAIOWMX B CTONMHHOM 3dwupe (no
cocTosHWIO Ha uions 2007 r.).

Ouanasonst OB 1 CB (wacrorsl, k)
153 — "HOHocT” ("Monopexwuiii kaHan”),
198 — "Mask", 261 — "Paavo Poccuun™,
549 — "Mask", 612 — "Tonoc Poccuu”,
“"HapogHoe paowo”, “Papowex" u
"Coppyxecteo” (noouepegHo), 693 —
"Hemeukas BonHa" (lfepmadus, Ha HEMeEL-
KOM W PYCCKOM fisbikax), 738 — "Bce-
MUPHaR paguoceTs” (peTpaHcnauus npo-
rpamm sapyBexHeix paanoCcTaHLMA U HeKOo-
TOpLIX Nporpamm "Tonoca Poccun”, Ha pyc-
ckom s3bike), 810 — "lonoc Amepuku”
(CLLA, Ha aHIMHIACKOM 1 PYCCKOM A3biKax),
846 — 'Togmockoeee” u "PapoHex”
(noouepepnHo), 873 — "Pagwo Poccun”,
1044 — "Ceobopa”, 1116 — Xpuctu-
aHCKMUIA LIepKOBHO-0BLUECTBEHHBIN paamo-
kauan, 1134 — "Teoc”, 1260 — "Bu-bu-
Cu" (BenukoBpuraHus, Ha aHmuiicKoM ©
pycckoMm s3blkax), 1440 — "Radio France
International” (PpaHuus, Ha $paHLy3CKOM
1 pycckom ssbikax), 1503 — "Lentp” (pe-
TpaHCnAUMA 3apyOexHbIX PenMIMo3HbIX K
ITHUHECKUX PASUOCTaHUWA, Ha aHrmWiA-
CKOM 1 PYCCKOM A3bIKaX).

IOuanaszonsl YKB-1 n YKB-2 (yacToTsi,
Mru): 66,02 — "Love Paguo”, 66,44 —
"Paguo Poccun”, 66,86 — "Makcumym”,
67,22 — "Mask”, 68,0 — "Asropagmo”,
68,3 — "Paguo-1 Uentp”, 68,84 —
"lOHocTR” ("MonopexHein kaHan”), 69,26 —
"Pycckas cnyx6a Hosoctei”, 69,8 —
"Espona lMnioc”, 70,64 — "Oaya”, 71,3 —
"Pycckoe paguo”, 72,14 — "Opdei”,
73,4 — "Pagmo 7 — Ha Cemn Xonmax",
73,82 — "Oxo Mockenl", 87,5 — "Buanec
FM", 87,9 —"Cvi FM", 88,3 — "Petpo FM",
88,7 —"IOmop FM", 89,1 — "[1xa3", 89,5 —
"Meranonuc”, 89,9 — "Menogms”, 90,3 —
"AsTopaavo”, 90,8 — "Penakc FM”, 91,2 —
"3xo Mockew”, 91,6 — "Kynerypa”, 92,0 —
"losoput Mockea!” ("O6liecTeeHHoe
Poccuirckoe pagmo”), 92,4 — "[Jaua”,
92,8 — "KapHaBan”, 93,2 — "Paavo-
Cnopt”, 94,8 — “CemeiiHoe My3blKalbHoe
paguo”, 95,2 — "Knaccwyeckoe paawo”
("Knaccuka poka”), 95,6 — "3sespa”,
96,4 — "M-Pagwo”, 97,6 — "Paavo
Poccun”, 98,8 — "Pagvo Anna“, 99,6 —
"Bonswoe pagno”— CoBCTBEHHLIE My3bi-
KankHbIe MPorpamMmMbl, a Takke NPorpamMmel
"Bu-6u-Cu" 1 "lonoc Poccuu™ (Ha pycckom
asbike), 100,1 — "CepebpsHuit Ooxos”,
100,5 — "Best FM", 100,9 — "Knaccuk”,
101,2 — “OuHamut”, 101,7 — "Hawe
paamo”, 102,1 — "Monte-Kapno”, 102,5 —
"Monca" ("Mepeoe lMonynspHoe panmo”),
103,0 — “llaHcon”, 103,4 — "Mask”
(yactvuHo HoBwid ¢opmar), 103,7 —
“Maxcumym”, 104,2 — "NRJ" ("3neprus’),
104,7 — "Pagmo 7 — Ha Cemu Xonmax”,
105,2 — "Next FM", 105,7 — "Pycckoe
pagua”, 106,2 — "Espona Mnioc”, 106,6 —

Bpemn eciogy — UTC (ecnm HE OroBopeHo
HHOE).

Bpema MSK = UTC + 3 4 (3umHee) unn + 4 4
{neTHes).

“Love Paguo”, 107,0 — "Pycckan cnyxba
Hosocrei”, 107,4 — "Xutr FM", 107,8 —
"Munuueinckas sonHa”.

ANBIFEA/KABAPAUHO-BANIKAPUA.
Mepepaun Apwireiickoil u KabapouHo-
Bankapckoil paaMoKoMNaHuii Noo4epeaHo
chbittiHel B 6yaHu nocne 17.00 Ha YacToTe
7325 klMu.

KPACHOOAPCKWIA KPAN. Pagnoctan-
uvs "Opnenok-FM™ Bcepoccuilckoro pet-
CKOrO LIEHTPa Havana exeaHesHoe agupHoe
eellaHme. B kasectee CETEBOro naprHepa
6bina Beibpara paauocTaHuma “lOHocTe” —
nepeoe monoaexHoe paamvo B Pocouw.
3dwupHoe BeliaHWe BELETCHA Ha 4actoTe
104,2 MI'u. Ha vasansHOM 3Tane nepenaloT-
cA exXefHeBHble MHGOPMAaLMOHHLIE BhIMy-
cku. B Gnuxailumx nnadax — co3faHue
pasHoobpasHLIX TEMaTVHECKIX NPOrpamMm.

MAPUWI 3N. Ocoboe BHuMaHue yaens-
€TCS 3ECh Pa3BUTUIO HALMOHANBHOO Tene-
paguoBellaHus. 3a nocnejHue Nate ner
obbem eewanua 8 Mapuid 3n ysenuamncs B
TPW Pasa K No COCTORHUIO Ha Ha4ano Mona
2007 r. pocrurno Gonee 110 4 exeHeOensHo.
TPy 3TOM OCHOBHYIO HacTs NporpamMm obec-
neuusaet HerocygapcreenHoe CMU — nep-
goe B pecnybnuke HauwoHansHoe “Paguo
Mapuin 30", selyaiowiee yepea cets YKB
nepenarynkos. Ceityac exeaHesHbId Npo-
rPaMMHBIA NPOAYKT Ha MapUIACKOM ASbIKe
cocraenseTt 14 4, Ha Tatapckom — 1 4. Fpun
3TOM, MO AaHHBIM MUHUCTEPCTBA KYNLTYPLI
pecnybnuky, exeHenensHblid 0GLEM HaLMO-
HanbHOro BewaHus dunmana BITPK Mapui
3n cocrasnaeT 5,5 4 exxeHeaentsHo.

PA3AHCKAA OBJl. KopabnuHckuii
paioH — nepewlit B PasaHckoit obnactuk,
rae Havanacke 3hUpHas TpaHoNAUMs Npo-
rpamm CeTeBOro arpapHoro paguwo "Huea".
Beujanue segercs ¢ 06.00 go 01.00 (MSK)
Ha YKB Ha 4actote 69,92 MIu. "Huea"
OCBelLaeT BOMpOCH CEeNbCKOro X03§i-
crea, passutua AlK, BHeopeHwus HOBLIX
TexHonoruin, B nporpaMmax ectb Takxe
MEeCTO HOBOCTAM WM My3blke 3010TOro
$hoHaa poccuiickoi U 3apybexHoii acTpa-
Obl. O3HaKOMUTLECS C NiaHaMu pasBuTua
cetn sewanmna "Huesl" MOXHO Ha caiiTe
<www.radioniva.ru/region>.

CAPATOB. Ha wactore 106,3 My
3pech Hayana paborate paguocTaHums
" dopoxHoe paguo”.

YENABMHCKAS OBJN. PanuocraHd-
uus "Bpua-FM" BewaeT B rr. Muacc, Kyca,
Carka, bakan, TpexropHelid, KypopT
3ioparkyne. Bewanwe segercs Ha ogHOR
1 Toih Xe yactore — 101,0 My, Takum
06pasoM, NporpaMmbl PaguocTaHLMn
MOXHO MPOCAYLWKWBATE NO BCEl Tpacce
"M5" — ot Yensbuxcka oo Opwo3aHu.

SAPYBEXHBIE CTPAHbI

MPY3MSA. B rpyavHckoi cTomvue B auana-
3oHe YKB-2 Havana BewiaHve HoBas pagmo-
craHums "Mysa” HasactoTe 95,9 M. dopmar
BELAHNS — Knaccuyeckan Myatika. B 6nm-
Karlee spems ee nepenaqn MoxHo byner
MPUHUMATE HE TONBKO B Npegenax Tounucu,
HO W B pernoHax cTpaHbl. PaguocTtaHums
"My3a" aBNSETCA NEpPBO 1 EAMHCTBEHHON B
Mpyaum paguocTaHuuen, KpyrnocyTovyHo
TPAHCIMPYIOWEH TONbKO KNacCUYECKYI0

My3biKy. JIMLEH3MIO Ha BELLAHWE Ha AAHHON
YacToTe B XO[E OTKPLITOrO KOHKYPCa BbiM-
rpana rpysvHCKas HenpaeuTeNbCTBeHHas
opraHvsaums Accouuauuﬂ conencTemna
KNACCHUHECKOM My3kike”.

OCTPOB CBSITOW EJIEHbI. Breoue-
penHas TecToBas n "Paamo Cesitoid
Enemsl” cocToanace 17 wions 8 19.00—21.00
Ha uwactote 11092,5 klu (USB). TpaHc-
NWUPOBANAck My3blKa 1 Kparkuve oOuRBneHys.
Mpuem Gbln BO3MOXEH pake Ha ObitoBbie
annaparbl C TENECKONMYECKUMMN aHTEHHAMM
(!). Cuna curtana craHumu 8 Mockse v pape
pervioHos BoctouHon Erponel poxopmuna oo
4 B6annoe (no nATMOANNBEHOW LUKane), 4To
3HAYUTENBHO NPEBLILLAET NOKA3aTeNy npe-
[BIQYIIEr0 CeaHCa TPaHCNRLMK, OCYLLECTB-
NEHHOrO0 B KOHUe npownoro roga. B
o6LeM-T0O 3T0 HEYOMBUTENBHO, €cin
YYECTb, H4TO CTAHUWS WCNOML3YeT ABHO
"neTHui” (M "AHEBHOR") pranasoH.

YEXMHA. YrouHeHHOE pacnucaHue
nepegay paguoctaHuuu "Pagwo MNpara”
Ha PYCCKOM A3bIKE (ANUTENBHOCTE KaXO0M
nporpammel — 27 muH): 04.00 — Ha
yactoTax 9445, 11600 klu; 11.30 — Ha
yactorax 11665, 15710 kly; 14.30 — Ha
yactorax 7345, 13580 klu; 18.00 — Ha
vactore 5840 klu.

HOBOCTH TEJIEBUBUOHHOIO 3OHUPA

POCCMS/ASEPBAWIDKAH. Poccus 1
AzepbairxaH cornacoBanu NpoekT Aoro-
BOpa 0 B3aUMHOM BELLAHWUW TENeKaHanos
Ha TeppuTopuax obeux cTpaH. Takum
obpasom, Poccua CMOXET COXpaHuTh
CBOE MpUCYTCTBUE B asepbaimxaHCKoM
reneadupe HECMOTPA Ha petlleHue Bna-
CTell NepeBecTn BellaHWe WHOCTPaHHbIX
TenepaguvoKOMMaHWid Ha TeppuTopuKn
pecny6nuky Ha CnyTHWKOBLIE U Kabenb-
Hble kaHanel. Tenepb, B COOTBETCTBUW C
NPUHATBIM PELUEHNEM O B3aUMHOM Belua-
Huu, B Asepbaigxave Gyger npepcras-
neH kanan "PTP-lnanera” — sepcuws ans
pPYCCKOA3bIMHEIX TEneapuTteneit 3a pybe-
KOM. B HOBOM OOKyMEHTE TakKe yaoBne-
TEOPEHO BCTpeyHoe noxenawwe baky
oTHocuTenbHO ofecneveHus gpocTyna
npoxuveaoiuei 8 Poccun azepbainpxaH-
CKOI AMacnopsl K nNporpaMmMam rocynap-
CTBEHHOINO TENEBUOEHWS 3TOIW CTpaHul. B
COOTBETCTBMM C [OrOBOPOM B HEKOTOPbIX
poccuiickmx permoxax BymyT pertpascnun-

poBarbCA  Nepefayn  TenekomnaHuu
"AZTV".
NPOBOAHOE BELWWAHUWE

AMYPCKAAl OBJZl. C 1 aerycra B
BnaroBeieHcKe NpekpawieHo CywecTBo-
BaHWe Cetu NPOBOAHOIC PAaUOBELLAHUA.
B nocnegHee Bpema aboHeHTamu 3TOU
ycnyru 6einm meHee 7000 ropoxad, U3 Hux
5000 SENSAUCH OONXHUKAMKW 33 AnUTenb-
Hbl Nepuog. Peub 0 rpaayliem 3akpbiTum
NPOBOAHOrO BelaHWs 3awna  ewe
Heckoneko net Hasagd. Ywucno aboxeHTos
CTPEMMUTENLHO COKPaLLANoCch, & CBA3UCTLI
NOCTORHHO nogHuMany abGoHEeHTCKYIo
nnary 3a HepentabensHyio ycnyry. B
BnaroBeLUeHCKE K 3KOHOMWHECKUM MNpu-
yuHam (yBeITOUHOCTE ceTn) nobaBunuck 1
norogxbie. OBopyaosaHue, HaxoaALLeecs
B 3KCNAyaTauuy, NONHOCTEID yCTapeno, a
3anuyacTy, HeobxoouMble OIS PEMOHTA,
[ABHO CHATHI C NPOM3BOACTBA.

Xopowero npuema mn 73!

Penaxktop — E. Kaprayxos
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Bonpocsi: consult@radio.ru

Mpuem cratoi: mail@radio.ru

PAOAMO N2 9, 2007 = = =

B. AHAPIOLUKEBWY, r. Tyna

Mpubop AnNA NPOBEPKM OCHOBHLIX NapaMeTpoB Ma/lOMOLYHbIX
nonesbiX TPAH3UCTOPOB BbINOMHEH Ha OCHOBE HEQOPOrnx yncposbIx
MynsTHMETPOB, BO3MOXHO, faxe c HeucnpasHbIMHW NepexnYyarenn-
MW Nnpenenos HaMepeHns. 3To MMHNUMU3UPOBaNo 3aTparsl Tpyaa no
MOHTaXy M H3roToBNEHWIO KOHCTPYKUuHU. Liucppossie nokasanus
HecKonbKo o6neryaloT cpasHeHne TpaH3ucTopos U nogbop nap ans
angpdeperHymansHeix kackagos. Kpyru3Hy TpaH3uWCTOpOB ornpege-

NS0T NPOCTEeHLWNWM pac4yeToM.

0 pogy CBOEW OeATeNbHOCTU MHe
4acTo NPUXOAUTCH PEMOHTWPOBAaTb
KOHTPONbHO-U3MEPUTENEHYIO annapatypy
C noneesiMu Tpan3ncrTopamu. OHu npume-
HRIOTCH B MOAYNATOPax, BXOAHLIX Kacka-
nax ycunurenei B ocumnnorpadgax n umng-
POBbLIX BONLTMETPax, KOMMYTaLMOHHLIX
ycTpoicTeax u np. Hanpumep, 8 BOnbTMe-
Tpe B7-38 ycraHoBneHo okono 30 TpaHau-
ctopos cepvu KM301. 3tu tpaH3ancTopsl
QYEHb YYBCTBUTENbHE K CTATUYECKOMY
3NeKTPUHECTBY, U Maneiillee Hecobnope-
HUE TEeXHONOTUKM MOHTaXa NPUBOAUT K
BbIX0Ay UX 13 cTpos. BoNbLWWHCTBO HeWC-
npaeHocTen Npubopoe, KOTOPLIE CBA3AHDI
C BLIXOLOM W3 CTPOS NONEBbIX TPAaH3UCTO-
pPOB, yOaeTcs YCTPaHuTbL NPOCToil 3ame-
HOW, HO eCNK TPaH3NCTOPBLI MCNOMNL3YIOT B
onddepeHumnancHeiX UM "CUMMETPUY-
HbIX" Kackapax, ux Heobxogwmo nopob-
partb N0 OCHOBHLIM NapamMeTpam.
K OCHOBHBIM napaMerpam nonesbix
TPaH3UCTOPOE OTHOCHATCH HaqanbHblil TOK
CTOKa, HanpsXeHwe OTCeYKM W KpYTU3Ha

Puc. 1

xapaktepuctuky. OnpegenvTs Ux, a cnego-
BarensHo, U NPUHATE pelleHue 0 Npurog-
HOCTH NONeBOoro TpaH3ncTopa K WMCcNone30-
BaHWIO BO3MOXHO C NOMOLLBIO YCTPOMCTBA,
cxema KoToporo waobpaxeHa Ha pmc. 1.
MameHss HanpsxeHue Ha 3aTtBope U KOH-
TPONUPYS TOK CTOKA, MOXHO Y3HaTk BCE TPU
OCHOBHBIX napameTpa. [ina TpaH3ncTopoB
C 3aTBOPOM Ha OCHOBE p-n Nepexoaa unn ¢
M30NUPOBAHHELIM 38TBOPOM U BCTPOEHHLIM
KaHanom HavanbHblid TOK CTOKA lg — 3TO
TOK CTOKa NMpy HyNeeBoM 3Ha4YeHun Hanps-
XKeHus Ha 3arsope. HanpsxeHwe OTceuqKn
Usyore — HanpsXeHue Ha 3arsope, npu
KOTOPOM TOK CTOKA AocTuraeT 6nmMskoro K
HYmMIO 3Ha4eHus. KpyTuaHa xapakTepucTUkin
onpepenseTcs Kak OTHoLWeHWe N3IMEHEHWUA
ToKa ctoka Ale (MA) K Bbi3BaBLUEMY €r0
W3MEHEHUIO HANPRXKEHUR] MEXTY 3aTBOPOM
n uctokoM AUa, (B): S = Alg/A Usy. Mpu-
MeHuB B npubope umdpoBsLIe nsMepuTenn
TOKa U HaNpPsXXeHWA, BeiYMCNUTL 3HavYeHune
KPYTWU3HBI 419 TPAH3UCTOPOB Moboii CTPyK-
Typbl ByAeT HEeCNOXHO.

KpytuaHa S noneeoro TpadaucTopa C
YNPagnaowmM p-n NepPexoaom 3asucuT

OT HanpsxeHus 3atBop— ucToK Usy un
MMEET MaKCUManbHoe sHadeHune S, npu
HaNPSXEHWW HA 3aTBOpe, PaBHOM HYMO,
Ecnn usmepeHsl 3HAYEeHUs HavanbHoro
TOKa CTOKA lgue W HANPSXEHWUS OTCEeuKU
Uspore, KPYTU3HY MOXHO NpubansutensHo
OLEHWTL No GpopMynam:

Smax = 2|&mf'U3wm::

S = XVl le/Uanore
rAe HanpsXeHwe — B BONbTaX, TOK — B
Munanamnepax, KpyTu3Ha B pas-
mepHocT MA/B [1].

Lns TpaH3uCTOPOB C U30NMPOBAHHBIM
3aTBOPOM KPYTU3HY Npu TOKe cToka I 1
Hanpskenun Uy, MOXHO paccuutatbe no
dopmyne

S~ 2c/|Uan — Usmorl s
rae Usyee — HanpsxkeHue otceqkun nubo
NOpPOrcBOE HanpsxXeHwe (1S TPaH3ucTo-
POB C MHAYLMPOBaHHLIM 3aTBOPOM).

Cxema uameputens usobpaxeHa Ha
puc. 2. [Ins naMeHeHua HanpsXeHus Ha
3aTBOpPE TPaHW3UCcTOpa WMCNonbL3yerca
nepeMexHelit peancrtop R2, nogxnmouyeH-
HbIl K ABYXNONAPHOMY MCTOMHUKY NUTAHKUS
2x12 B, 4T0 NO3BONAET NONYYUTL XapakTe-
puUCTUKY KpyTW3Hel nwboro nonesoro
TpaH3aucTopa Manoi MOLHOCTM Kak C.
n-KaHanom, Tak 1 ¢ p-kasanom. Peanctop
R3 Heobxooum NS OrpaHuyeHus TOKa
sareopa. [MONSPHOCTL HanpsXeHws Ha
CTOKE M3MEHAIT nepekniovarenem SB1.
Ans UCKNIOYEHWA Meperpysku Munmvam-
nepMeTpa MCNONb30BaH OrpaHuHKUTENL
TOKa Ha TpaHaucTope VT1 1 peauctope R1.
OrpaHuyeHue BO3HUKaEeT Npu Toke 25 MA,
MNOCKOMNBKY MaKCUMaNbHBIA U3MEepsemMbli
TOK Bbl6paH paeHbiM 20 MA. [iMoaHeIiA MOCT
VD1 obecneuvsaer neicTene orpaHnyanTe-
ng npyu noboM HanpasneHun Toka CTOKa.
Pene K1 1 K2 npepoTBpatuaioT BeIXOA U3
CTPOS UBMEPHEMOIO NONEBOro TPAaH3UCTO-
pa OT CTAaTUHECKOro SNEKTPUHECTBA: NOKa
He HaxaTa kHonka "WamepeHue” SB2,
06MOTKa pene OTKNIOYEHa, 8 KOHTaKThl )18
NOAKNIDYEHUS TPAH3UCTOpPa 3aMKHYTHI
mexay coboit u Ha oBwmia nposog,. Mpw
M3MEPEHMM KHOMKA HaXara v Yepes KOH-
TakTel Pene TPaH3UCTOP NOAKMIOHEeH K
naMmepurTensHeiM uensm. Ceeroguog HL1
CUrHaNU3WPYET O TOM, YTO NPOMCXOOMT
NPoLEcc N3MEPEHUA.

naeHas 4acTe YCTPOWCTBA — MUINK-
amnepmetp PA1 u eonetmeTp PV1 — cob-
paHa W3 roToBbIX Y3NOB MYNETUMETPOB
MBI0D. OcHoea 3TUX MYNbTUMETPOB —
LWMPOKO u3secTHan mukpocxema ICL7106.
31 npubopel BeiIGpaHe M3-3a ynobHoro
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uarotosneH npubop Ans ONepaTUBHOIO 58
W3MEPEHWUS OCHOBHBIX NapamMeTpoB none- R1 opt ICLTi06
BbIX TPAH3UCTOPOB U KOHTPONA mx pabo- 36 REF U 7
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sateope, B .............. -12...+12 - 1 _
Paspelaiouias cnocobHOCTL ‘T JEIEV 4 EM
gonbTMETPE, MB .. ... ...l 10 Ses]
WamepseMelin TOK cToka, MA |, .~20...+20 Puc. 3
Pazpewaiowas cnocobHocTb
MUnAMamnepmeTpa, MkA .. ... ... 10  6Gonblworo kopnyca, 4tobbl CHU3UTL TPY-
MorpewHocTb N3IMEPEHna [o3arparthkl NpY N3roToBNEHUW naMepuTe-
lcyas ¥ Usy, %, He Gonee ........... 1 na napamertpos. lMutaHue aHanoro-umd-
Tok notpebnenuns npubopa, poeoro npeobpascsarens (ALIM) mMynbTu-
MA HeGonee ............c00unn 60 Merpa — OT ABYXNONAPHOro MCTOYHUKA

B npubope ecTb 3alumra npoBepseMo-
rO TPaH3UCTOpa OT NOBPEXOEHMA.

nutadns +5/-5 B, Heobxopumoro ans
mukpocxem ALMN n octansHelx 4acrtei
ycTpoirctea. Mukpocxema ALIM wmeer



TaKyl) BO3MOXHOCTb, €CNM MyNbTUMETP
popaboraTte Tak, kak nokasaHo Ha ¢par-
MEHTE CXeMbl Ha puc. 3 (Hymepauus ane-
MEHTOB YCNOBHas).

B OCHOBHOM BKMIOMEHWM, WCMONb3Ye-
MOM npu BarapeiHoM NUTaHWK, BbIBOAbI
30, 32 n 35 coepuHeHbl BmecTe. MNpu aByx-
nonapHoMm nuraium suiBopn 30 (HM3KoO-
ypoeHegas uenb ALIM) oTknioualoT ot aToi
ToukK. B 3TOM cnyyae MMKpoCcxema name-
pAeT Pa3sHOCTb NOTEHUManoB Mexay
BuiBogamu 30 n 31, npu stom eBxopn AL
oTBR3aH OT uenei nuraHus. EauHcT-
BEHHOE yCcnoBue — HanpsxeHue B nioboit
W3 U3BMEPUTENLHBIX Leneid He A0MKHO

01,02 200mMKX 25 B

(3-C6,3,C10 0,1 MK
Vot

44 Ku4074

~2208

DA
1

v DA4. Ctabunmsatopsl BKIKOHEHL! Nocne-
[OBaTeNbHO A8 YMEHBLUEHUS NafeHus
HanpsxeHus Ha ctabunuaatopax DA3 wu
DA4. Cxema OpByXnonspPHOro MCTO4MHWKA
nutaHmus moxet Goime Moboi Apyroit; Bos-
MOXHO [aXe WCMNONsL30BaTe aBTOHOMHOE
nutanme, Hanpumep ot Garapeir "KopyHg'.
IOna atoro notpebyerca nobasuts Npeob-
pasosarens HanpsokeHus Garapen B Heob-
XOAMMOE [Nf NWTAHUA OCTANLHLIX Y3N0B
uaMepuTens.

Aetanu u koHCTpykuuK. B npubope
MOXHO MPUMEHWUTL CRegyloume aetanu.
Peavctopsl R5—R7 — C2-29 wnu ppyrve
¢ ponyckom He 6onee +0,5 %, xoTA HOMU-

HZEB

1 LM7612
J

L 1

T
06| _
cé

C7.08,C11,012 47mMrx 258
Puc. 4

npesbillarte HanpsxkeHus nuradua AL
orHocutTensHo obuero npoeopa. Takas
nopabotka onucana B [2].

Mpy MUHUManNEHBIX Nepegenkax Muk-
pocxema ofecneyvBaeT MaMepeHue Ha-
npsokenus go 200 mB 6ea penureneil. Ana
NnOCTPOEHWA BONLTMETPA C MNPEefenom
20 B, HeobxopumMoro gns namepe-

cz] 4] 5 :5,3

DAZ LM7312
5}2
K
R1 [ RIIM
10K
R4 100K
Puc.5

Ecnu HaiATh Takoit He ynacTcs, PeancTopsl
R2 v R3 MOXHO 3aMEHMTL aHanorom —
VY3NOM M3 [ABYX NEpPeMeHHbIX W [ByX
MOCTOAHHLIX PE3UCTOPOB, Kak 310 caena-
HO B Moef KoHCTpykumu. Cxema Takoro
yana u3obpaxeHa Ha pmc. 5. Peaucrto-
poMm R1 HanpsxeHue ycTaHasnueawT
rpybo, a R2 — TOuHO.

CeeToauoa MOXHO 3aMEeHUTb Opyru-
MUK, Hanpumep, U3 cepuin AN102, AN307,
KWMA, nydwe KpacHoro usera CBe4eHus.
AvopHele moctel — KLI407 ¢ moBoit Byk-
BOW, BMECTO HWMX MOXHO MPUMEHWTH
OTAENbHBEIE KPEMHWEBLIE AMOALI C [OMy-
CTUMbIM CpegHWM TOKOM HEe MeHee
200 mA B Boinpamutene n 100 MA — B
orpaHuumuTene Ttoka. Ans ynpowenus
KOHCTPYKUMWM NPUMEHEHB MWKPOCXEMbI
uHTErpansHelx crabwnusatopos 7812,

7912, 7805 n 7905, oTeuecTBeHHLIE aHa-

norw KOTOPLIX — COOTBETCTBEHHO
KP142EH8B, KP1162EH12A, KP142EH5A
1 KP1162EH5A.

Pene — P3C60 (ucnonHeHwve
PC4.569.435-07) unu aHanoruyHele C
ABYMSA KOHTakKTHeIMU rpynnamu Ha nepe-
KNIoYeHWe.

Ceresoi TpaHcdopmarop T1 — moboii,
ofecneunBaoinii BEIXOOHLIE HANPSHKEHWUA
2x15 B v ok He meHee 100 MA, ero MoxHO
B3AiTb U3 CETEBOro afanrtepa MOLIHOCTHIO
He menee 6 Br. BropuuHyio obMoTKy Tako-
ro TpaHcdopMaropa nepemarbisaiT nnf
nony4eHUa HYXHOro AOByxXNonapHoro Ha-
npsokeHun. TpaHchopMarop W BeiNpaMn-
TeNs PasMeLleHsl B Kopnyce ajganrepa, a
anemenTel cTabunusaropa pacnonoxeHsl B
kopnyce npubopa. MNpubop coepguHRETCs C
afanTepoM TPEXNPOBOAHLIM kabenem.

Becb uamepurens cobpaH B kop-

HUS  HanNpPsXeHus 3arTeopa,
vcnonk3ceaH genutens 1:100,
cocToswmMin 3 peauctopoe RS u
R6. Ons nocTpoesns Munnamnam-
nepMmeTpa C Npenenom U3MepeHns
20 mA cnyxut pesuctop R7. Mpu
Toke 20 MA Ha Hem najaeT Hanpsa-
wenue 200 mB, koTopoe W name-
pset AUM. Mwunnuamnepmerp
VCTAHOBNEH B LIENb UCTOKA U U3Me-
psReT TOK TpaH3ucTopa. Takoe
peleHne NPoauKTOBaHO HEBO3-
MOXHOCTHIO U3MEPATL TOK B Lenu
CTOKa, NOTOMY 4TO Ha M3Mepu-

nyce OAHOrO W3 MYyNbTUMETPOB.
Mpu narotoeneHun npubopa Myne-
TumeTpbl Gbinn BCKPBITHI 1 nocne
YOANEHUS HEHYXHBIX 4acTei nnar
obbeauHeHs! B 0AHOM KOpIyce, Kak
nokasaHo Ha puc. 6.

JivwHre pgeranm — pPesnucTopbl
[enuTens, nepexkmouatens 1 npo-
yee — yaansior (No3aToMy NOBOAOM
DNA U3roToBNEHMA Takoro npubopa
Moxer ObiTb HEYCTPaHWMBIA Oe-
dekT nepekniovarens nopobHoro
MynsTuMeTpa). OcTasnsioT ToNLKO
4acTb MNarel € MUKPOCXEMON

Hssessvsesnene
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BUH3d3INEU

TeNbHBIX BLIBOOAX MUINMamnep- ICL7106, nHamkaTopoMm, anemeHTa- wg
METpa MOXET NPWCYTCTBOBATb - M "0BBA3KK" MUKPOCXEMbI M MHOW- S :
HanpaxeHwe, NpesbilLaioliee nu- Puc. 6! Katopa W KHOMKaMW BKYEHWS, '-.‘§!
Tawwee ons Mukpocxemst ALITT. A KOTOpbLIE BLINONHAT POk NEPeknio- | & 9
BoneTMeTp  BKNIOYEH  MexXay yateneit SB1, SB2, MeuarHbie npo- | - 3
3aTBOPOM W WCTOKOM, MNO3TOMY BOAHWKY, UAYLME K DTUM NEpPeKNio- g i
uepe3 penurens RSR6 Gyner npo- yarensm, AomkHb! BkITe 0BpesaHs. 23
TEKaTh TOK C MakCUManbHbIM 3Ha- CK M3 3n Un UK CH HUKHIOK KPBILLKY MynbTumerpa | 2 &
yeHnem He Gonee 12 MKA, uTO colloolloofoo|oolloo obpabotke He noasepraior, a Bepx- - = ©
6yper Bui3biBaTh Owubky B ooflloo]loo|locl|loo|oo HIOKO NpupeTcs aopaborars. ¥ ogHo- |+ 28
nokasaHusx MunnuamnepmMeTpa B aun C WC 3c €3 3132 ro Npubopa KPbILLKY CIUNMBAIOT Tak, gg
0fHY EAMHULY MN2AWEero paspaaa, A o e e yrobbLl OcTanack TONBKO 4acTe C | £ g
KOTOpas OKa3LIBAeTCH Hecylue- K303 m MHOMKATOPOM M KHOMKOM. Y BTOpOro

CTBEHHO, K307 BLIPE3AIOT CepeamuHy Tam, rae Haxo-

Cxema 6noka nuranus npubopa
n3obpaxeHa Ha puc. 4.

[l NOHKEHWS CETEROMo Hanpsa-
xeHus o 12 B ucnonbayertcs TpaHcdop-
martop T1. [lanee nepeMeHHOe HanpsixXeHne
BLINPAMNSETCH OMOAHbIM Moctom VD1 n
duneTpyerca koHpeHcatopamu C1, C2.
Crabunmnsaropamu OByxrnonspHOro Hanps-
xeuua +12/-12 B cnyxar MUKpOCXems
DA1, DA2. [lpyxnonspHoe HanpskeHue
+5/-5 B crabunuaupyer mukpocxemet DA3

Puc. 7

Hanbl MOryT OTIM4ATLCH OT YKa3aHHbIX Ha
cxeme; rnagHoe — crabuneHOCTL conpo-
Tvenesus. OcTankHbie PesucTopsl — io-
6bie, Hanpumep MNT 0,125. MepemMeHHblit
peanctop R2 — mMHOrooGOpOTHLIN, Ha-
npumep, PMN1-53 wnn npepHaaHavyeHHBbIi
ANA NPeur3noHHOW perynupoBku (no rpy-
6orouHoir cxeme) — CI15-35, CI5-40.

OMTCA NepexnoHarens Npegencs, n
Ha 3TO MECTO BKIEMBAIOT BbIpesaH-
HYI 4aCTb KOHCTPYKLUMKM NepBoro
npubopa. MNpu BLIpe3aHMK HacTei OT Bepx-
HWX KPLILLEK COXPaHAIOT CTOMKK, B KOTOPLIE

BBWMHYMBAIOT BWMHTLI-CAMOPE3bI, CKpPEnnaw-

LUME BEPXHIOK M HUXKHIOK Kphitlku. Ceepxy,
OKONO KHOMKW, KPEensT peswcTop, perynm-
pYIoWMIA HanpsokeHwe Ha 3arsope. CHusy
YCTaHaBNMBAKOT pasbkeM AN\ NOOKMCHEHNA

NONEBbIX TPAH3UCTOPOB. B KauecTse pasb- |

200Z ‘6N OUTVA "
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NMpuem crarei: mall@radio.ru
Bonpocsl: consult@radio.ru
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| eMa ncnonb3oBaHa uaHrosas naHens ons

Mukpocxem. CepeanHy NnaHeny BLIPe3aioT, u
PRA KOHTaKTOB cknewsaoT. Beibop uaHro-
BOIA NaHenu oOyCcnoeneH BbICOKOW M3HOCO-
CTOWKOCTBIO.

B Moei KOHCTPyKUMM MpuMeHeHa
HebGonbwan nnara u3 GONLMMPOBAHHOMO
TEKCTONWTa, Ha KOTOPOA yCTaHaBnueaT
naHens, ceetoamon 1 pene. B ceow o4e-
penob, nnarty ABYMS BUHTAMW KPENAT K
nuuesoi nadenu. JInHue oTBEPCTMS Ha
NUUEBOM NaHenn 3axknensBaloT Bblpe3a-
HOW MO pasMepy NNacTUHON U3 NnacTMac-
Chl UMK ANEKTPOKAPTOHA, Ha KOTOPYIO NpuU-
KNeuBaloT 0Tne4aTaHHyl0 Ha NpUHTEpe
HaKnaaKy, ee Buf NokasaH Ha puc. 7.

BONbLWWHCTBO TPaH3WCTOPOB WMEIOT
UMNUHOPWNECKMIA KOPNYC C MEeTKON-Ko-
YoM gna onpepenexns Belsofos. KoHtakTel
passemMa 15 NoaKIo4eHUA NONeBbIX TPaH-
3UCTOPOB COEAMHRAIOTCR Mexay coboii cor-
NacHo Ha3Ha4YeHuo Takum o6pasom, 4Tobel
Y K&X40ro Tuna TpaH3aucTopoe 6uino ceoe
mecTo 6e3 HeoBXOAMMOCTI YTOUHSATE LIOKO-
neeky. B npeanaraeMom BapuaHTe TpaH3un-
CTOpPbl yCTaHaBNnWBaloT K/OYOM BBEPX.
CoepuHeHus OTAENbHOMO BbiBOAa Kopnyca
TPaH3UCTOPOB C WCTOKOM, @& BTOPOro

[Puc. 8|

25...30 mA. MoxHo 3apaHee nopobparte
TPaH3ncTop MO NapameTpy OrpaHuyYeHus
TOKa, Torga pesucrop R1 3aMeHsoT nepe-
Mblukoil. [lanee o6pasauyoBklil MUNAMam-
nepMeTp nocnenoBaTtensHO C NepemMeH-
HbIM PE3UCTOPOM MOACOEAUHAIOT K 3TUM
e KOHTaKTam, yctaHaenusaoT Tok 10 mA
W PesucTopomM HAcTPOrku 0BpasuoBoro
HaNpsXeHua Ao0BUBAINTCH Tex Xe nokasa-
HUA munnuamnepmerpa npubopa. [ns
HacTpoiiku BonbTMETPa 06pa3suoBkIf
BOSIETMETP MOAKNIONAOT K BbiBOAaM "3" 1
"W", peaucropom npwbopa yctaHasnu-
BaloT HanpsxeHue 3ateopa 10 B n peau-
CTOPOM perynupoeku BonsTmeTpa npubo-
pa yCTaHaBNUBaloT TE Xe NoKasaHua.

Beugy TOro 4T0 NOMEBLIE TPAH3UCTOPLI
MOryT BeIATK M3 CTPOA M3-3a CTaT4eCcKoro
anekTpuyecTsa, MoxeT BhiTb peKoMeHnoBa-
Ha cneayowas metoauka pabotel ¢ npubo-
pom. lMepep nogknioueHweM BCE BLIBOOLI
NONEBOoro TPaH3WUCTopa CnegyeT 3amKHYThb
NPOBONOYHON NEepPeMBINKOoi mexay coboi.
Ha npubope yctaHaenmealoT TMN NPOBOAM-
MOCTWU KaHana (n- wnu p-kadan), KHonka
"Mamepenne” onxara. Nonesoi TpaHsncTop
MOAKNIOHAIOT K CBOBMY rHe3ay, NepemMbIvKy ©
BbIBOOB CHWMAIOT, HAXMMAIOT Ha KHOMKY
"WamepeHue” w
KOHTPONUPYIOT €ro
napametpul. [o-
cne  uv3MepeHus
OTXartk  KHOMKY,
3aMKHYTb BbIBOALI
TpaHancTopa Mex-
ny coboit U BEIHYTL
TpaH3ucTop M3 na-
HEenbKH.

C  nomowkK
npubopa  nerko
AMarHocTUpoBsaTtb
noboit Bup Hewc-
npasHOCTW none-
BbIX TPaH3UCTO-
poe. Kak nokasana
npakTtuka, 6onb-
WWHCTBO  HEewuc-
NpaBHOCTER TpaH-
3MCTOPOB CBOAWT-
cAa kK Oonbwomy
TOKY YTE4KM 3aTBO-
pa, npoboio wunu
obpeiBY  KaHana
nmbBo BHYTPEHHEMY
paspbiBy OQHOrO
13 BeiBOAOB. Ecnn
npu Haxatmm Ha
kHonky "Wamepe-
HKUE" HanpsxeHune
Ha 3aTBOPE YMEHb-

sateBopa Tpansuctopoe cepuit KIMN306,
K350 — co crokom o6ecneyvBaloT Yepes
pasLeM nepembiikamu Mexay COOTBeT-
CTBYIOLMMK rHe3namu. BHelwHuii sua
roroeoro npubGopa nokasaH Ha puc. 8.
Mepen nepesiv BKMO4eHnem npubopa
HeoBXx0AnMMO NPOBEPUTL 3HAYEHUS BLIXOA-
HbIX HanpskeHuin crabunuaaropa. Hana-
xuBauuwe npubopa saknoyaeTcs B Ha-
CTpOiiKe OrpaHuunTens Toka U YCTaHOBKE
06pa3sLoBLIX HANPAXEHWH MUNnMamnep-
Mertpa v BoneTMeTpa. NS HacTpoku
OrpaHuHMTENs HAO0 nogkmoYuTe obpas-
LUOBLIA MWINMAMNEPMETP MEXy KOHTakK-
Tamu "C" n "WU" pasvema gns nogkniove-
HUS USMEPREMOro TPaH3UCTOPa, HaxaTth
Ha kHonky “WMamepeHve” w nopobpartb
peauctop R1, pobueasick nokasaHui

wuTCca No cpasHe-
HWIO C YCTAHOBNEHHEIM, TO UMEEeT MecTo
yTeuka Toka ¢ 3arsopa. lMNokazaHus mMun-
nuamnepmerpa He GygyT HyneBbiMKM Npu
noboM HanpsxeHWW Ha 3aTeope. Bo Bcex
APYyrnx cny4asx Heso3MOXHOCTeE WU3Me-
PUTb HayanbHbIA TOK CTOKa 1 Hanpaxexwe
OTCEYKH NMOBOPUT O HEMCNPABHOCTKY M3Me-
PAeMOoro nNonynpoBoaHuKoeoro npubopa.

JIMTEPATYPA

1. Tutue Y., Wenk K. NonynpoBogHukoBan
cxemoTexHuka. — M.: Mup, 1983.

2. Capuenxos [l. A. CoBpemeHHbie LM po-
Bble MynsTMMETPLl. — M.: CONOH-P, 2001.

Pegaxtop — A, Coxonos, rpaghika — 0. Angpees,
¢oro — asTopa
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ABTOPU30BAHHBIA CEPBUCHBIA LEHTP
no PemMoHTYy COTOBbIX TenedoHoB
npurnawaer Ha paboTry MHXEHEepOoB.
BoamoxHo obyyerwve.

Onnata cpenbHO-NpeMuansHan.
KontaktHoe nuuo: KHasee leHHaguia,

Ten. 8(903) 252-32-04.

* * *

TOBAPbBI — NMOYTOI!

BbiCbiNaem HANOXEHHLIM NaTEXOM
no ecei Poccun. Jlyuwmiia Beibop kHur,
ansbomoB, paguogeraneit, paauoHa-
6Gopos...

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

Karanor ecex Toeapos Ha CD BbICHI-
naercs B Bailem KOHBEPTE C Mapkamw
Ha 25 pybneii!

Ina nony4eHws karanora pagmoro-
Bapoe B GyMaXHOM WCMONHEHWM NPU-
wnure mapku noutel Poccum Ha
15 pyGneiA.

WHTepHeT-marasuH: WWW.DESSY.RU
e-mail: post@dessy.ru

* * *

PAOVMOOETANU AANA BAC!

ToproBO-NPOMBILLNEHHBINR  XONAUHE
«HoBan» ocywecTenser nNocTaeBky
PaAVOKOMMOHEHTOB OTEYECTBEHHBIX U
3apybexHbIX NPOW3BOAWTENEH BCEM
IOPUGUYECKUM U PUSMUECKUM NULIBM B
mobyio Touky Poccum n CHIL

Y Hac Bbl BCTPETUTE BHUMATENLHOE
¥ pobpoxenarensHoe OTHOWEHWE.

Camble pepkve KOMMOHEeHTb —
TOXeE Yy Hac.

ﬁob'po noxarosams! Eydem eam ouers

www.nowel.ru.
Ten.: 223-70-98; 589-68-16.

* * *

Ons Bac, paguonio6urtenu!

PAOUOKOHCTPYKTOPBI rcex Ha-
npaenexuin. Kopnycel ana P3A. Paguo-
B3NEMEHTbl, MOHTaXHbIA MHCTPYMEHT
W marepuanel, nuteparypa, rotoeble
nagenus. [BM-komnnexTyrowme.

Ot Bac — onnadYeHHbiA KOHBEPT ANA
GecnnarHoro karanora.

426072, r. WxeBCK,

a/s 1333 PTL "MpomeTein”.

www. rtc-prometej.narod.ru .

Ten./dakc (3412) 36-04-86,
Ten, 22-60-07.

P/peranu ote4. u vmn. 9000 Tunoe,
KHUIMM, KOMMbioTepst, MO.

Baw kowsept. 190013, C.-Merep-
6ypr, a/s 93, Kucenesoii.

* * *

Buicbinaem noutoin paguoniobu-
Tensckue Habopel, papvoperany. Ka-
tanor 6ecnnarHbiii. Koveeprt ¢ obpar-
HbiM aapecom obasareneH.

E-mail: ppelecom@udm.ru.

426034, Uxesck, a/s 3503.




Lindposasa wkana
AN NooOuTenbCKOro reHeparopa

CUrHanos

A. YEPHOMBIPOUH, r. MarHuToropck

MpagympoBka wWKanel reHepaTropa CUrHanos ¢ py4HOH nepecTpon-
Ko# yacTotel, paboTalowero B AMana3oHe OT eAVHWL KMnorepi A0
AECATKOB Merarepi, pa3feneHHOM Ha HECKO/ILKO NoaAnana3oHos, —
BecbMa Kponornueas pabora. [a n cama wkana gosmxHa uMetb 6onb-
wHe pa3Mepsbl (MHa4Ye TOYHO YyCTaHOBWUTL YacToTty 6yger HeBO3MOX-
HO), 4TO 3a4acTyiO NPUBOAUT K HeonpasgaHHOMY yBenu4deHmnio raba-
pUTOB reHeparopa. Yrobul nabexare sTOro, asTop npegnaraer U3ro-
TOBUTL UUDPOBYIO LUKaNy — NpocTelwnia yactoromep Ha MK.

xema vactotoMmepa—undpoBon LWKa-
Nbl, M3MEPSIOLWEro yacToty He Gonee
25 My, wsobpaxena Ha puc. 1. B Hem
npuMeHeH otedecTeeHHulin MK KP1878BE1
(DD2), noppoBHLle CBEOEHMA O KOTOPOM
MOXHO HalTK Ha MHTePHET-canTe U3roTo-
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surens [1]. MporpammaTop AN\ Hero onu-
caH, Hanpumep, B [2].

CwurHan ¢ yposHsmit TTJ1 nopator or re-
Hepatopa Ha exopn PA4 MK. WameperHoe
3HaueHue YacToTsl OyaeT BuIBefeHo Ha Tpy
[BYXpaspafHbIX CBETOANOOHBIX MHAMKATO-
pa ¢ obwmmK KaTo-
pamu (HG1—HG3).
Wx karopHble uenu
no cursanam, ¢op-
MUPYEMEIM HA Bhbl-
— xopax PAO—PA2
MK, kommyTupyet
newwdparop DD1
14 C BbIXODaMu, NocT-

HG1-HG3
BD-C516RD

s )

I (S

POEHHBIMU MO CXe-

ry

ME C OTKPbITbIM
KOSUIEKTOPOM.
OrpaHuumnsaio-
WMe TOK pPeaucTo-
pbl B LEMAX aHOA0B

s

CBETOOAWMOA0B  WH-

00 [~ jhy

[AVKATOPOB He npe-

IGTMmMoOOm> ‘ IGMMOoOO@m>E

nycmoTpensl. Mpo-
Bepka nokasana,
4YTO B HUX HET Heob-
XoguMOCTH,  NOo-
CKONbKY TOK 3dh-
¢GEeKkTMBHO OrpaHn-
YMBAIKOT BCTPOEH-
Hble B MK yanel 3a-
WKMTEl BEIXOJOB OT

neperpysku. K ToMy xe 310 NO3BONMNO
YMEHBLUWMTL pasmepsl Ne4arHon nnatsl 3a
CYET YMEHBLUEHUA YUCNA AeTanei Ha Hew.
ApKOCTE CBEYEHWA MHAMKATOPOBE NPKU 3TOM
BNONHE AOCTATOMHA, HUKAKOIO M30LITOYHO-
ro Harpeea Mukpocxemsl DD2 He Habniona-
ercs. Tok, notpefnaemelii 4acToTOMEPOM
OT MCTOMHKMKA HanpsxeHua 5 B, He npeesl-
waer 150 mA.

MeuarHas nnara yactoromepa usobpa-
¥eHa Ha puc. 2. Ha ogHoI ee CTOpoHe Ha-
XOAATCR MeYaTHbe NMPOBOAHUKK, Ha ApY-
FOli — TPY NPOBONOYHLIE NEPeMbINKK (UX
HeoBX0aMMO YCTaHOBUTL A0 MOHTaXa Ha
nnarty uiaukatopoe HG1—HG3) v Bce ne-
Tanu, 3a UCKN4eHemM koHgexcartopa C1.
OH nNpunasH co CTOPOHLI NEYaTHBIX NPO-
BOAHWKOB HENOCPEACTBEHHO K BoiBOgaM 5
n 11 MK (DD2). BHewHue npoBoga —
BXOQHON curHan, ofwuwn M nuraHve —
NPUNanBaloT CO CTOPOHbI NEYATU K CNeLm-
ansHO NPeAyCMOTPEHHBIM KOHTaKTHBLIM
NAOLLAAKAM, HE UMEIOLLUM OTBEPCTHIA.

Pafora 4acToToMepa OCHOBaHa Ha Nop-
CHETE YUCNa NEPUOLOB M3MEPSEMOrO CUr-
Hana uHTepeaneHeM Taiimepom MK sa ce-
KYHOHBIA MHTEPBAN BPEMEHW, OTCHMTLIBae-
MbIiA CTOPOXEBBIM TaiiMepoM. VHrepearnsb-
HBlil Taimep paboraer 6e3 npegnenurens,
a peicrens, HeobxoavMLIEe NPy ero nepe-
NOMHEHUK, BEINONHAET NPOrpaMMHBIiA o6pa-
6oTuKK NpepeiBaHug int3. 310 CHUMaEeT Npo-
Gnemy onpeneneHns, Kakoe YUCNo OCTanoCh
B npepgenurene. MuHumMansHas norpew-
HOCTb M3MEPEHUR 4acTOThl JOCTUIHYTA IKC-
NepUMEHTaNLHON NOAGOPKON NPOrPaMMHON
koHcTaHTel SECOND_COUNT. Mpu neneita-
Hu NpuBopa NorpeLuHocTL He NpeBbicKna
25y, 4To BNONHe pocratoyHo ans Gonb-
LLUIMHCTBA NPak TMHECKMX NPUMEHEHWIA.

JuvHaMmuyeckas MHOMKauMs pesynsrara
peann3oeaHa C nomowibld obpabotimka
npepeleanus intl, gaHHble Ans Hee roro-
eut $oHOBLIN Npouecc. MNMpeobpasosanne
ABOWMMHOTO KOOa B "CEMUCEermMeHTHbIA" B
nporpamme TabnuuHoe, npuuyem npegyc-
MOTPEHbl Age Tabnuusl — OTAeNnbHO Ans
YETHBIX M HEYETHBIX 3HaKOMECT. 310 ynpo-
CTUNO TPACCUPOBKY NEYaTHLIX NPOBOLAHU-
KOB Ha nnare 4acToTomepa M No3sonuno
pasMecTuUTb UX Ha OAHON CTOpPOHE NNarsl
C MWUHUMENbBHLIM YUCNOM NMPOBONOYHEIX
NepeMbIHex.
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Pesynsrar M3MepeHns YacToThl, He npe-
BhilaoLmia 999999 Mu, Gyner BuiBeOeH Ha
MHOMKATOP B repuax C raltleHWem HesHaua-
WX Hyneid. [ina Gonee BLICOKMX 3Ha4YEHUIA
cdopmar gpyroi. KpaiHuiA nessiin paspsg,
B 3TOM Cly4ae — OeCATKM Merarepw, Kkpaii-
HWIA NPaBblii — COTHW repu, a rpynnsl pas-
PAOOB, OTBEAEHHLIE MErarepLam, kunorep-
LaMm 1 repuam, pasgenetbl ToHKamu (BKIo-
YeHbl 3nemeHTbl H B COOTBETCTBYIOLLMX pa3-
pRaax MHavKaTopoe). HesHavawmin Honk ra-
CUTCR NLLIb B Pa3paae AecHTKOB Merarepil,

JIUTEPATYPA

1. B-paspagHbil RISC MUKpOKOHTpONnep
KP1878BE1. — <http://www.angstrem.ru/
product/risc.htm>.

2. Banaxtapb A. MNporpamMMarop ¢ nuTaxu-
emM oT LPT-nopra ans KP1B78BE1. — Pagwo,
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"Com to MIDI",

Unun npeobpazoBaHne CKOPOCTH

notoka uHopmauuu
A. AYBPOBEHKO, r. Cankr-lerepbypr

Npu paspa6botke agantepa Aana nogxmoyerns k COM-nopty KoMneio-
Tepa My3bIKanbHOro MHCTpPYMeHTa ¢ uHTepgesicom MIDI astopy npu-
uuIoch KPOMe annaparHsix npobriem peiars W nporpaMmusie. feno s
TOM, 4TO NPUHATHIE B 3TMX MHTepgelicax 3HaveHusi ckopocTy obmeHa

LMesi QOBONMLHO 6IM3KKN, HO BCe-Taku He oauHaxossl. O ToM, KaK
6binm pewieHsl 3Ty NpobnemMsl, paccka3siBaeT npegnaraemas crarbs.

OTA NOPTATUBHLIE KOMMBIOTEPE! (HOYT-
6ykn) nNo pasmepaMm U Macce cylue-

. cTBeHHO Gonblwe "HanagoHHWMKOB", OHWU

o6nagaioT NONHOLEHHBIMKU KNaBuaTypomn,
skpaHoM u Gonewwm Habopom nopToe

NpeBpaTuTL B NEPEHOCHYI0 MUHW-nabopa-
TOPUIO.

Ho BO3BparMMcs K My3bIKaNLHOW TEeMe.
K coxaneHuio, NpakTM4eckuy BCe NopraTus-
Hele KoMNbloTepPsl He ofopyaosaHsbl Npye-

nepegaer “nuwHue” komaHpsl. [lMocne
WHCTANNALMKN B CUCTEME NOSBNRETCH HOBOE
MIDI-yctpoiicteo — Yamaha CBX Driver.
Apantep pgnf 3NeKTPUHECcKOro Conps-
»eHus uHTepdencos MoxHo cobparb no
cxeme, usobpaxeHHoin Ha pue. 1. Bxoa-
Ho# curian untepdeirca MIDI c pasbema
XS1 noctynaet Ha exon RBO mMMKpPOKOH-
Tponnepa DD1 uepes ranbBaHWYECKYHO
passasky — ontpoH U1. BeixoaHoi cur-
Han nopaH Ha pasbem XS2 ¢ euixopa RA4
MWKPOKOHTpOAnepa Yyepes peauctop R3.
CurHanel uHTepdeiica RS-232, no koto-
pomy paboraer COM-nopt komnbeloTepa,
npuoBpeTanT HyXHble ypoBHWM C NO-
MOLUBIO CNEeunanmsnpoBaHHOW MUKPO-
cxemel DA1. Posetky XS3 coeguHsiOT C
sunkoin COM-nopra Ha KOMMBIOTEPE.
Hanpsxenue 5 B gna nUTaHus yCTpoi-
ctea BepyT C rHespa 5 poseTku MHTEP-
¢eiica PS/2 [3], npegHasHadyeHHOM ona
NPUCOEAUHEHWA K HOYTOYKY BHELUHE

sBofa—sebiBoaa. Mpu HeobxogmmocTy ux  monepepatumkom MPU-401. TMoatomy  MbIlLM MK Knaeratypbl.
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TOXE MOXHO HocWTk C cobol Bespe, roe
MOXET BO3HUKHYTb NOTPEOHOCTL B KOM-
netotepe. CTOMMOCTL CHUTAIOLMXCH Ce-
rofMs MOPaNnbHO YCTapesLMMmN HOYTOYKOB
¢ npoueccopamu knacca Pentium-| u, Tem
Gonee, 80486 oueHb HEBenuka. Tem He
MEHEe BO3SMOXHOCTU TaKMX KOMNBIOTEPOR
AN MHOPMX 3a0aq BnonHe AOCTaTO4HbI.
YcTaHOBMB Ha CTapoM HoyTOyke npo-
rpammy-cekseHcop (Hanpumep, "Cake-
Walk-5"), My3bIKaHT nony4aeT BecbMa MOLL-
Helii MIDI-daiinep ¢ orpomHeiM HaBopom
CEepBUCHBLIX QYHKLMIA, Na elle C BO3MOXHO-
CTLI0 peaakTMpoBaHus. A ¢ NOMOLLLIO Npo-
rpamm "MIDI-OX", "MIDI monitor”, "Test
MIDI Port” yenoeek, 3aHUMaloLMIACH pas-
paboTKOi M PEMOHTOM 3NEKTPOHHBIX My3bl-
KanbHbiX MHCTPYMEHTOB, CMOXET 4MTaTh W
aHanM3MpoBaTh BCIO MHMOPMauuio, nepe-
pasaemyio no MIDI — undposomy uHTEp-
deiicy MysbikansHbix MHCTPYMeHTos [1, 2].
B namaTK Takoro KomneloTepa MoXHo
xpaunte Gonblune 06LEMBI TEKCTOBONA
cnpaeo4YHor vHGOPMaLMK, YCTAHOBUTL Ha
HEM pa3fWyHbIe NONe3HbIe NporpamMmel,
Hanpumep, ANs 3arpysky nHpopmMmauvn B
MUKPOCXEMbI NaMATA M MUKPOKOHTpONne-
pbi. Kctam roBops, C TOHKK 3PEHUA TakKux
nporpamm, "ycrapeswas” daiinoeas
cuctema FAT nyvwe coepemeHHoin NTFS.
Kopoue roBops, Takoil HOYTOYK MOXHO

NoaxMIo4aTh K HUM YCTPOWCTBA C WHTEP-
deticom MIDI 0B6bitHEIM CNOCOG0M HENb3S.
OpHako y HUX MOuTH BCcerga UMeercs
nocnenoBarenbHeI KOMMYHMKaUWOHHLIRA
nopt COM, cnocob6 nepenaqin uxdopma-
LMK HEPE3 KOTOPbLIA O4eHb NOXO0X Ha Npu-
mexsiemblin 8 MIDI.

Y1obul wcnone3oeats COM-nopt ons
cBR3Kn no uHtepdeiicy MIDI, Heobxoamumo,
BO-NEepPBbIX, U3rOTOBUTL YCTPONCTBO CO-
NPAXeHUs, NPUBOAALLEE INEKTPUHECKNE 1
BPEMEHHBIE XapakTepuCcTuku nepega-
BaeMblX CUIHANOB B COOTBETCTBME C Tpe-
6oBaHNAMY UCMONBL3YEMbIX MHTEPGhEACO.,
BO-BTOPbIX, 3aCTaBUTh ONEPaLUOHHYID
cucTemy KomneloTepa "suaets” COM-nopt
kak MIDI-ycTpoitcTeo.

Bropyio 3apa4y C yCnexom BbiNOAHAET
cneumansHas nporpamMma-gpaieep. Mo an-
pecy <http://www.global.yamaha.com/
download/cbx_midi/files/
cbx200w.exe> B WHTepHere yaanock
HaiTk npooykt ¢upmel Yamaha — CBX
Driver sepcun 2.00-1, npenHasHaqeHHbIi
ona Windows XP/2000/NT. Ons Windows
95/98/Me nopoiper npaiieep Bepcun
1.85-1 w3 toro xe puctpubytusa. Bul-
nonHAs YCTaHOBKY Apaieepa, Heobxoaumo
Buibpate ucnonesyemeln COM-nopr u
OTKIIIOYUTE MYJIETUMOPTOBLIA pexum. Beino
3aMEeyeHo, 4TO B 3TOM pexume apaisep
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HOCTAMU

MUKPOKOHTpONnepa
Hayana

MukpokoHTponnep DD, paboras no npo-
rpamMme, Kol KOTOPO NprBeaeHsl B Tabnm-

MbiX M3 Komnbtotepa B MIDI-uHCTpYMEHT 1 B
obpatHom HanpagneHun. [eno B Tom, 4TO
COM-nopt GOMbLUMHCTBE KOMNBIOTEPOB He-
BO3MOXKHO HECTPOMTE Ha CTaHOAPTHYIO UK
vHTepdeiica MIDI ckopocTs nepenaqm uHgop-
maumm 31250 Bop, MporpammHeid apaitsep
ropTa YCTAHAB/MBAET GrIDKAALLIVIO M3 BOZMOMX-
Heix — 38400 Bop, Ha 3ty »e ckopoCTs Npo-
rpammMa MukpokoHTponnepa DD1 HacTpaveaeT
BCTPOBHHEIA B Hero anmapatHuii USART
Mprem 1 nepeaaya MHGOPMaELMK CO CKOPO-
cTbi0 31250 Boa pearmaoeaHsl NPOrPamMMHO.

Ina obecneyenns Heobxoaumoii npo-
M3BOAUTENLHOCTH  MWKPOKOHTpONNep
PIC16F628A paboTaeT B paccMmartpusae-
MOM ajanTepe C TakTOBOW 4acTOTOM
24 MU, Heckonsko MpEeBbILLAIoWEeNn Mak-
CUManbLHyYH NacnopTHyto (20 MIMy). Ha aToid
yactote Obinv NPOBEPEHB HECKONBKO
FKIEMIMIAPOB MUKPOKOHTpONNepa, KyrneH-
HbIE B PA3HOE BPEMS W B PasHbix MecTax.
Bce oy pabotanu 6es cboee. CkopocTe
npuema—nepenasu annapatHoro USART
npu Taktoeol vactote 24 My Ha 0,16 %
npeesiLuaeT HoMuHanksHyio (38400 Boa).

MpuHATHIA annapaTtHeiM USART Mukpo-
KOHTponnepa 6ainT nHgopmMaummn nporpam-
ma oBpamnseT CTapToBHM (HyneBsiM) W
CTONOBEIM  (€OMHWYHBIM)  paspapamu.
3artem kaxapie 32 mkc (1/31250 Mu) oHa
ycTaHaenMBaeT Ha Beixopne RA4 ypoeeHs,
COOTBETCTBYIOLUMIA 3HAYEHWUIO OYepenHoro
paspana NoNyYeHHoro Koaa.

C TakMm xe nepuogom (32 mkc) HeoB-
XOOMMO CHMTEIBATE COCTOSIHUE JIUHUK
npuwema MIDI-uHdopmawmn (RBO), nony-
YEHHBIE 3HAYEHWS HakannueaTb B crneum-
anbHO OTBEOAEHHOM AN1S 3TOr0 perucTpe, a
Mo OKOH4YaHWW Npuema BaiTa nepecuinarts
ero B perucTp nepeaarinka annapatHoro
USART. TpygHOCTb COCTOMT B TOM, 4TO
MOMEHTB! CHUTHIBEHUSA HE HOJDKHBI Haxo-
AMTLCH BONU3W BREMEHHBIX MPaHL, Mexay
cocegHumMK pa3pagaMy  NpUHUMaembIxX
KOOOB, MHAa4Ye Maneiillee HecoBnageHWe
CKOPOCTEN Nepefayn 1 NpueMa NpueeneT
K UCKEXKEHWIO MPUHSITOrO KOAA.

Mo 3Tol NpUYMHE ONPOC COCTORHWA
BXO/a BEJEeTCs No npepsisaHuAMm oT Tai-
Mepa, creayiowmmM ¢ vactotoin 31250x3 =
= 93750 'y, a anroputv obpaboTkn oTcye-
TOB rapaHTUpyeT NpasunbHbIA NpUem pas-
pROa npu OTKNOHEHWWM ero GakTUYecKkmx

HeonpeaeneHHoCTH

06paboTki NpepbLiBaHKA B ABA MALLMHHBIX
uvkna. Bes npouenypa o6paboTki npepti-
BaHWA NOCTPOEHa Tak, 4To BCErAa 3aHUMaeT
64 MALIMHHBIX LIMKNE HE3aBUCUMO OT BRINOS-
HAEMBIX MPW AaHHOM €€ BHI30BE OEHCTBUI.

MoCKONBKY CKOPOCTE MHGOPMALMOHHO-
ro notoka wHrepgeiica MIDI meHbiue Toi,
Ha KOTopyo HacTpoeH COM-nopT, HuKakux
npobnem Npy TpaHCNALMK WHGOpMauUrK B
Hanpaenedun MIDI COM He BO3HWKaET.
OpHako OHW eCTb NpY Nepeaaye B NPoTH-
BOMNONOXHOM HanpaeneHuu. Ecnu He npu-
HATB HUKaKKX Mep, 0o 20 % wHdopmaumm,
nocTynaioLleii na nopta COM, MoxeT BbiTh
NnoTepsHO K3-38 HEQOCTATOYHOM NPONYCK-
HoW cnocobHocTu uHTepdeiica MIDI.

Ho ara wHdopmaums HUKOTOA He no-
CTynaeT HenpepsLiBHO, Tak 4To npobnema
PELUaeTCA OpraHu3aumei NporpaMmHoro
Bydepa ons BPEMEHHOTO XpaHeHWs "nuL-
HUX" BalTOR W NepeaaYei ux B MHTepBanax
MexXay naketamu. B aaHHoM cnysae co3aaH
Bydep obvemom 160 Gait. CornacHo pac-
YeTy 3TOro AOCTATONHO AR TPaHCNALMKW
nakeTos gnuHoit Ao 860 6aiiT, 4To € M3bbIT-
KoM obecnedveaeT HopmansHylo pabory
uHTepdeirca MIDI.

Ha Bpema npuema no uHtepdeiicy MIDI
Kaxaoro Gaita MUKPOKOHTPONNER BKIO-
yaeT ceeTogwon HL1, a Ha Bpems nepena-
4 — HL2. Mo ApKOCTH CBEYEHWUA 3TUX CBE-
TOOMOQOB MOXHO CyauTb 06 MHTEHCUBHO-
cTm MHDOPMALMOHHBIX NOTOKOB.
Hanpumep, nporpamma CakeWalk npwu
BKMOYEHHOM PEXUME Nepefaqn CUrHanos
CUHXPOHU3ALMKW NEPUOAMHECKM NOCLINAET
opHoGanTHylo komangy Time Clock.

JnUTenbHOCTE 3TOIM KOMaHAb 3HAYUTENb-
HO MEHbLLE Nepuoaa NOBTOPEHWUN, No3To-
My CYOLEKTMBHAA APKOCTE CBETOAMOAE
HL2 Heeenuka. Bo Bpems BOCnpou3eene-
HWA My3blk nepepaloTcs komaHas Note
On 1 Note Off. OHn TpexBaiiTHeie 1, Booba-
BOK, CNeqyloT rpynnamm (akkopasl, nHdop-
MaumMa AnA pasHex kasanos). lMostomy
ceetoguon, HL2 Apko BCnbIXWMBaeT B TakT
WCMONHAEMOMY NPOU3BEAEHUIO.

Ceetopmopn, HL1 eknoyaeTcs no obHa-
PYXEeHUU B NPUHUMaEMOM WHGOPMAaLMOH-
HOM NOTOKE CTAPTOBOro Paspafa U BuIKIo-
4YaeTCH Yepes OTBEAEHHOE Ha NpUeM aecs-
TV pa3pAA0B EPEMSA, HE3ABUCUMO OT Hanu-
YUA WUNKW OTCYTCTBUR CTOMOBOro paspsaaa.
3ty ocobeHHOCTE HeOGX0AUMO YHUTHBATL
MpY 3KCMAYaTaLmu.

Apnantep cobpaH Ha neLaTtHon nnare,
naobpaxeHHor Ha pmec. 2. Peauctop R7
Heobxoanm N B CRy4Yae, eciiv MMEIoLLE-
roca 8 MukpokoHTponnepe DD1 BcTpoeHHo-
ro PesucTopa, BKIKOHEHHOrO aHanormvHHo,
OKAXETCH HEOCTATOMHO AIA HOPMANEHOM
pabotu ycTpoicTea. Auog 0220 MOXHO
3aMeHUTs NMGEIM MaNOMOLLHBEIM UMIMYNb-
CHBIM, @ Mukpocxemy MAX232CPE — ogHum
Y3 €e aHanoroe, BLINYCKAEMbX PasHbIMU
dupmamu. Mpy 3ameHe cnepyeT obpamTe
BHUMAHWE, 4TO PEKOMEHLYEMAR [1A PasHbIX
MMKPOCXEM eMKOCTE koHaeHcaTopos C4—
C7 MOXeT pazanuuaThCs B AECATKM pas.

Mnara apanTtepa noMelleHa B nnact-
MAaCCOBbIM KOPNyC OT TenedoHHOM po3eT-
KM, KaK MokKasaHo Ha puc. 3. Bce BuICTY-
naloLwme 4acTh OCHOBaHWA KOpnyca, He
Tpebylowmecs ons KpenneHus nnarsl, yoa-
neHsl. W3 kopnyca 4Yepes MMelowmecs
OTBEPCTUS HAPYXY BEIXOOAT XryThl NPOBO-
L0B ¢ pasbemamm XS1—XS3 u XP1. Yucno
NPOBOAOE, MAYLLMX K po3eTke XS3, MOXHO
COKPaTUTL [0 HETHIPEX, eCnv NPUNasTs BCe
HYXHbIE MEepPeMbLINKM HEMOCPEACTBEHHO K
ee koHTakTam. Bunka XP1 MOXeT COCTOATL
Y13 OAHOrO LWTHIPA, BCTABNAEMOro B rHesno
5 posetkn PS/2 Ha komnetoTepe. Ho ecnn
3T PO3ETKA 3aHATA, HaNPUMep Knaeuary-
POi1, MOXHO MOOKMNIOHUTL ee Hepesa nepe-
Xx0aHuk U3 paswemMoB MDN-6F (posetka) n
MDN-6M (Bunka), COEAMHUB UX KOHTaKTH C
OAMHAKOBLIMU HOMEPEMK, 8 OT COSONHEH-
HbIX KOHTAKTOB 5 CAenas OTBOA K afantepy.

B 3aknioqeHre HyXKHO CKasarb, YTO aH-
HOE YCTPOWMCTBO, XOTH W paspaboraHo ons
wHTepdeica MIDI, HO C He3HaYUTENLHBIMIN
U3MEHEHVSIMIA MOXET BbITh MCNONb30BaHO W
B Opyrux cnyyasx, korna Tpebyerca npeob-
pa3oeaTe CKOPOCTb WHMOPMaLMOHHOMO
notoka. Cneayert, OAHaKko, UMETh B BUAY, 4TO
ONs nporpammHon peanuaawn USART c
NOMOLLEI0 MUKpOKOHTponnepa PIC16F628A
ckopocTe 31250 bogn, svomvmMo, Bnuska K
NpeanensHoiA.

JINTEPATYPA

1. CrypHee A. 4Yro takoe MIDI? — Paamo,
1993, Ne 1, c. 32.

2. Kowowoe C. MIDI-knaewatypa pnsa
MyNETUMEAUA-KOMNBLOTEPOE U MIDI-cuHTesa-
TopoB. — Paguno, 1997, Ne 4, c. 42.

3. BuewHwe paswemel komnetoTepa. Cnpa-
BOYHBIR NMCTOK. — Paawmo, 2007, Ne 7, ¢. 4245,

Or penaxum. [IporpamMma MUKpOK
TpO/ePa v (paiin NevaTHOM Ntk (8 18-,

Penakrop — A. fonrwi, rpagwka — A, fonrwi,

¢horo — aaTopa
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JomMawHAA mMeTeoCcTaHLuua
C yacamu, KaneHpapem
M OyannbHUKaAMM

A. 3YAKOB, U. KBACOB, r. Tyna

Mpepnnaraemsbiii npubop OoTNNYAETCA OT aHanoros NCNOJIb30BaHH-
emM coBpeMeHHOo# 6a3bl, NCYEepPnsIBaloWWM B AOMALUHUX YCMAOBUAX
Habopom uaMmepseMbiX NapaMeTpoB, BLICOKOH TOYHOCTbIO, NPOCTO-
TOif TApPUPOBKHK, Hannynem nHrepgeiica USB, 4To cyLjecTBeHHO [Ns
CBSI3W C COBPEMEHHBIMW KOMMNBIOTePaMH, He MMEIOLMMH 3a4acTyio
Apyrux nHrepgdeiicos, 60nbWOA BHYTPEHHER NamMATbIO, COXPaHeHn-
em paboTocnoco6HOCTH NPy OTCYTCTEBMM HACTH [ATYMKOB, HaNUYHeMm
4acos, 06bIYHOIrO ¥ IYHHOrO KaneHpapen.

I/Inen CO348HMA OOMalHen MeTeo-
cTaHuMK NosiBMnack, Korga Hapoenu
eXeyTpPeHHWE MONLITKKM pasrnaneTs c
doHapeM B pykax CKBO3b OKOHHOE CTEKNO
NoKasaHua HapYXXHOro TepMomeTpa. Onu-
CaHua PaanonioBUTENBCKUX KOHCTPYKUMIA
nNpuBOPOE, W3MEPRIOLLMX PASNUYHBIE Na-
pameTpsl OKPYXaKWen cpefbl, MOXHO

HaWTK, Hanpumep, B [1—3]. Ho nocne mx
n3yyeHus Ovino peweHo paspaboTaTb
coBCTBEHHYI0, COBNIAan NpUHLKMN coxpa-
HEHWA paboToCnocOBHOCTU MEeTeoCTaH-
UMM NPY OTCYTCTEUM MNW HEUCNPABHOCTI
nobeiX NPeayCcMOTPEHHBIX B HEW AaTyv-
KOB: [ATHUKW LABNEHWA W BAAXHOCTH, B
oTnUYMe OT AATHMKOB TEMNEpParTypsl, Oo-

Tabnuua 1
MNapameTp Wurepean MorpemwsocTs Darymk
Temnepatypa B NOMELLEHWN -50...+90 °C 01°C DS18B20
Temnepatypa BHelLLHAR -50...+80 °C 0,1°C DS18B20
ATmocthepHoe faBneHue 15..115Na 1.5% MPXAZ4115A
BnamHocTb Bo3flyxa 0..100 % 0,5 % HIH-4000

pory, a AaTyMK CKOpOCTW BeTpa elle He
roToe. 310 0ano BO3MOXHOCTE NOCTENeH-
HO pacwupsaTb GYHKUWOHANBHOCTL YXE
npencTeyowero npywbopa.

Kpome uamepeHvs MeTeofaHHbIX, yKa-
3aHHeIx B Tabn. 1, ctaHums UMeeT nonon-
HUTENBHBIE YHKLMK: Hackl, KaneHpapsb,
NYHHBI KaneHaaps, BOCEMb BYANNTEHUKOB.
HKUOKOKPUCTANNUYECKMIA MHAUKATOP CHab-
weH noaceeTkoi. CTaHums Kaxgbia yac
aBTOMATUYECKM 3anoMuHaeT Tekyuiue
3HaYeHVs MeTeOdaHHLIX, NaMATH xBaraeT
na 300 cytok. MMeeTcA BOBMOXHOCTb
npeaBapuTentHO YCTAHOBUTEL [0 CTa KOH-
TPONBHBIX TOYEK (METOK BpEMEHW, 3a0aH-
HblX C TOYHOCTbID A0 MWHYTH). Mame-
PEHHLIE B 3TW MOMEHTEI BPEMEHW 3HAYE-
Hus Takke Gynyt 3anmcarel. MNamaTte gaH-
HBIX W KOHTPONEHEIX TOYEK 3HeproHe3asu-
cuma. HakonneHHylo v Tekyluyilo uHgop-
MauMio 0 NOroae MOXHO No MHTepdeincy
USB 2.0 nepepaTk o188 aHaiu3a B KOM-
neloTep. MNpU COEAMHEHUW NPOUCXOAWUT
aBTOMaTU4eCcKan CMHXPOHW3auUWA 4acos
MeTeoCTaHUMK ¥ KoMNbioTepa. YCTaHo-
BUTE TOYHOE BPEMSA MOXHO W BPYYHYIO.

HanpsxeHue BHELHEero WCTO4HUKE
nutanua MeteoctaHuwm — 9...15 B. Tlo-
TpebnAemulid OT HEro TOK B ODbIMHOM
pexume — 17 MA, BO BpEMA CBA3KN C KOM-
neloTepoM OH BO3pacTaer Ha 23 MA.
BrOYEHWE MNOACBETKM YBENWYMBAET NO-
Tpebnaemulii Tok Ha 20 MA. PeaepeHas
Garapes U3 YeTuPeX ransBaHNYECKUX ane-
MeHTOBR TUNopasmepa AAA obecneunsaeT
NoNHOLEHHYI0 paboTy MeTeocTaHUMmn npo-
OOMKUTENLHOCTLIO A0 AByXx cyTok Oes
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BHELUHEro nutaHua. Tok, notpebnsemsblil
oT Batapewu, He NpesbilaeT 9 MA.

Cxema meTteocTaHuMK usobpaxeHa Ha
puc. 1. OcHoeHoin 3nemeHt — MK
ATmega32 (DD1). OH »MeeT HeTeipe BOCh-
MUPa3PAAHLIX YHMBEPCANbHbLIX ABYHANPae-
NeHHbIX NOPTa BBOJA—BLIBOAA, KPOME HUX
MCMNONL3OBaHE cneaytoLLve yansl MK:

— AUM npeobpasyetr B undpoByld
¢bopMy aHANOroBbIE CWUIHANGL OATYNKOB
OABNEHWST M BNEOXKHOCTK,

— Taiimep T1 reHepupyeT 3BYKOBblE
CUrHankel;

— Taimep T2 noppepXvBaeT xop4
4ACOB peantHoro epemedy, suiogmut MK
13 "CNAWEro” pexmuma;

Tabnuua 2

Komanpa koMmnsioTepa

OTBeT MeTeOCTAHLIMK"

S | Mepeaate HakonneHHylo uHchopmaLo

O |MNepenaTs KOHTPOMNbHLIE TOHKA

O

OuUMCTUTE NaMATL
P | CooBumTh Texylylo norogy

T | CwrxpoHW3MpoBaTb Yackt

V| Coobupte BEpCUIO NPOTPaMMEL

Uneno orcyeTos (aBa Gaiita), uHdopmauma,
KOHTpONbHaA cymma (oauH BaiT)

Yucno Touek (aBa Baira), uHdopmamn,
KOHTpoNbHaA cyMmma (oauH BaiT)

TemnepaTypa B nomeleqmu, °Cx10 (a8a Gaitra),
Temnepatypa exe nomellequs, “Cx10 (aea Gaiira),
aTmocdepHoe gaenexve, mm Hg (aea Gaiita),
BnaxHocTs, %x10 (gBa Gaira),

ckopocTs BeTpa, micx10 (aea GaiiTa)

CeKyHbl, MUHYTHI, A€Hb, AeHEL HeJenyu, MecsL,
rog-2000

Yueno cumeonoe B cooblyerivm (oauH bailT),
TeKcToBoe cooblyeHme

Her

Mpumeuanue. Ha BCce komanabl, kpome T. Bcnea 3a Heit ykasawHywo B rpacge "Otser
meTeocTaHuwn” MHOpMayuio © BpeMEHU NepeaaeT KoMNbIoTep

— wmogyne USART nopnepxvsaet
cBA3k C koMNeloTepoM (9600 Bopn, Bocemb
VHGOPMALMOHHBIX U OfAMH CTOMOBLIA pas-
pApn 6ea3 KOHTPONS HETHOCTH);

— CTOpPOXEBOW TaMmep B Cchny4ae
"zasucaHma” MK obecneuvBaeT ero nepe-
3anyck;

— BHewWwHee npepwuiBaHue INTO zape-
3epBMPOBAHO ANA AAT4YMKA CKOPOCTU
BeTpa.

Mocne nogauy NUTaHWs 3anucaHHan B |

MK nporpamma vHULWanM3npyeT ero
nepudepuio, paspelaeT Heobxopumele
npepbiBaHWA W YCTAHABRNMBAET HavansHbIe
aHaveHusa gatsol (01.01.2005) u BpeMeHn
(00:00:00). YuTute, Noka ycTaHOBNEHHOE
3HaueHue ropa messblue 2006, aanMcb
METEOAaHHBIX B 3HEpProHe3aBuUCHMYH
namaTb He BeAeTcs. 3aTeM WHULManuan-
pyetcs XKW HG1, na EEPROM MK unasne-
KalTCH HeobxooMmble Onf pansHeiluen
paboTel NPOFpaMMLl KOHCTaHTHL.
OcHoBHOM BeckoHeuyHslld UMK npo-
rpammu BkaoyaeT B cebs o6paboTky
HEKATUIA HA KNABMLUKM, KOMaHA, KOMNLIOTE-
pa, CHUTEIBAHWE W 3anomMuHaHWe nokasa-
HWIA gatumkoB. Ecnu ycTaHoBneHa Cessk C
KOMNLIOTEPOM WNKW NOLAETCH 3BYKOBOW
curnan, MK nepexogut B pexum IDLE,
obecneuunsaowmin paboty Bcelr nepude-
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WHOMBUAYANEHLIE 3HAYEHWS €ro
napametpoe. MeTteoctaHums aony-
CKAET WX BEOL B PEXMME HACTDOMKMW.
NoBoit U3 faTHMKOB JONyCkaeTca
He yctaHasnuears, Ha paboTtocno-
cOBHOCTU METEOCTaHLMM 3TO HE CKa-
XETCH, NOKA3aHWA BCEX OCTABLUMXCA
natumkor BynyT NPaBUNbHEIMA.
Cefigb CTAHUMW C KOMMBIOTEPOM
no uHTepdeicy USB 2.0 opravn-
30BaHA C NOMOLBID MWKPOCXEMb
FT232RL (DD1), Taktupyemoi keap-

uessim pesodatopom ZQ1. Onmca-
HWE 3TON MWKPOCXEMBbI, ApaiBepel

(apxve drv.rar), Heobxoaumele ANS
CO30aHMsl B KOMMLIOTEPE BUPTYanb-
Horo COM-nopTa ana paboTsl C Hew,
Y YTUNUTY ee KOHpUrypupoBaHua
(MProg2.9_Setup.exe) MOXHO HaUuTK
Ha WHTEPHET-CanTe NPOM3BOAUTENSA
MUKpOCXemel — komnadun FTDI
<http://www.ftdichip.com>.
KomneioTep nogaer mMeTteocTaH-
UMK komaugsl cornacHo Taén. 2, B
OTBET Ha KOTOpLIE Nony4aeT oT Hee
cooblenns. ObmeH mudopmaumein

Puc. 3

pyM, B NPOTMBHOM CNy4ae — B PEXWUM
Extended Standby, obecneunsaowmia
MUHUMaIBHOE 3HepronoTpebnenne npu
coxpaHeHy GyHKLMOHMPOoBaHKWA Taimepa
T2 1 peakuWi HA BHELUHWE NPEPLIBAHNS.

TakTtoeasn wacrota MK 3apnana ksapue-
BbiM pesoHaTopom ZQ2 Ha 16 MIu. Peso-
Harop ZQ3 ("yacoeoit” Ha 32768 'y) noa-
kmoyeH K Beisogam OSC1 n OSC2 m obec-
neuneaeT paGory ecTpoeHHoro B MK Taii-
mepa T2. Yctavoeky MK B mncxogHoe
cocToaHue seinonuaeT uens R3C1VD1.

KKNMWH1602L nopgknto4eH Mo YeTepex-
NpoBOQHON WuHe aaHHbix (PA0O—PA3), ero
ynpasnsiowme exons RS, RW, E coepuHe-
Hel € Beixogamu PC3—PC5 MK. MNopceetky
akpaHa XKW ekmoualoT kHonkoi SBS.

Onpoc SaT4MKOB TEeMNEepaTypsl, Aasne-
HWS, BRAXHOCTW, OMNPOC Knasmartypsl,
BbIBOA, WHdOpMaLMKM Ha MHOMKATOP, COX-
paHeHne pesynsTaToe uamepeHwid, obeny-
XMBaHWe HacoB W ByOUNbHUKOB OCYLLEeCT-
BNAKOTCA NO NPepLIBAHMAM OT NEPENONHEe-
HUA TaiiMepa T2, cneayowmm ¢ 4acToTon
128 I'u. Bce onepauwit NPOMCXOARAT pas B
ceKyHay.

MamepeHne Temneparypsl OaT4MKom
DS18B20 ¢ TouHocTeio 0,1 °C 3anumaet
okono 0,6 c. Mo atoit npuunne MK crava-
na cUNTBIBAET M3 JATYMKA pe3yneTart npo-
WNOro W3MEepeHWsd, a 3aTem 3anyckaer
HOBOE, pesynsTaT KoToporo Byaer cHuTaH
4Yepes cekyHay.

Kaxnplil 4ac B3soamTca ¢nar coxpaHe-
HUA Tekywmx pesynstatos, Camo coxpa-
HEHWE BLINONMHAETCS B OCHOBHOM LMKNE.
PesyneTarsl 3anucHBaloTcs B OpraHuso-
BaHHbI B NaMATH MUkpocxemsl DD2 kone-
LEB0I CTeK, anpeca Hayana v KoHLua KoTo-
poro xpavstcAa B EEPROM MK. 3tum
ofecneyvBaeTcs 3HEProHe3aBMCUMMOCTb
XpaHeHWs HaKOMMNeHHoN WHpopMaunn.
Kanengaps, Taioke pabotalowmii no npe-
pbiBaHWAM OT Taimepa T2, meet asToma-
TWUHECKYIO KOPPEKLMIO BUCOKOCHOMO roaa.

MeTeocTaHuusl [onyckaeT noakioye-
HWe OAHOro UNW ABYX AATYUKOR TeMnepa-
Typel DS18B20, oouH M3 KOTOPLIX (HAX0-
OFIMIACH BHE MOMELLUEHWN) NMOOKNIoNaoT
yepea pazbemM X1. Bropon gativk teMmne-

NPOUCX0OWT TONBKO N0 MHULWMATWEE

[Puc. 4]

patypsl (B3) CMOHTUPOBaH Ha OCHOBHOW
neuatHoin nnate npubopa. 3TV AATUUKK
NOAKMIOYEHE! NO TPEXNPOBOAHON Cxeme 1
ob6menuBaloTes MHgopmaumei ¢ npouec-
copom no npotokony 1-Wire. MNpoTtokon
peanus3oeaH nporpaMmmuo, WHpopMa-
LWOHHBIM BXOAO0OM W BbIXOAOM CRYXWUT
BuiBop PD4 MK.

B pexume HACTpPOKW METeoCTaHuuu
(nocne nepeoro HaxaTua Ha KHONKy SBE)
NPoOMCXOAMT aBTOMATUHECKUI NOWCK NoA-
KIOYEHHBIX AATYMKOR TeMnepartypsl ¢ yka-
3aHMeM Npy HeobxoaMMocTu UX pacnono-
XeHWs (B MOMELLEHWW WK BHE ero).
MHoverMayansHEIe HoMepa AATHMKOB CoXpa-
HRAIOTCH B BHEProHE3aBMcMMOid namsaT MK.

ATmocdepHoe pasneHwe wamepser
patink B2. Takue patyvki MMEIOT O4eHb
XOPOLUYI0 NOBTOPAEMOCTL Yrna HaknoHa
M3MEPUTENLHOR XapakTepUcTUKN, OOHAKO
HYXA3I0TCA B KOMMNEHcauuW ee cmelye-
Hus. Takas perynvpoBka Takxe npemyc-
MOTPEHA B MEHIO HACTPOMKM.

Ona namepeHnn BRAXHOCTU CRYXWUT
natink B1. Ecnu npruobpeTen Datyumk
HIH-4000 rpynnei 002 unw 004, B Nnpuno-
KEHHOI 3TUKETKE AOMKHEI ObiTk yKas3aHbl

KOMMLIOTEPa, cama meteoctaHums pabo-
TaeT aBTOHOMHO W NONHOCTBID COXpaHaeT
CBOIO (hYHKLMOHANLHOCTL HE3ABUCUMO OT
NOAKNKOHEHWA K KOMNLIOTEPY.

YepTex OCHOBHOW neyaTHoW nnatsol
meTeocTaHuuu naobpaxeH Ha puc. 2.
Mukpocxema DD1 yctaHoBnesa co cTopo-
Hbl Ne4yaTHbIX NPOBOAHWKOB. donera co
CTOPOHBI OETanein coxpadHeHa W CnyxuT
obwrmM nposopgom. Bespe, roe 31O BO3-
MOXHO, COeauMHAEMBIE C HUM BBIBOOB ne-
Tanei pomkHel Bume NponasHel ¢ obewx
CTOPOH NNaTtwl. OTBepCTHFl ans 3TUX BelBO-
[IOB NoKasaHbl Ha puc. 2 3anuTeimn. Ponb-
ra BOKpYT Apyrvx OTBEPCTUWA yaaneHa co
CTOPOHbI peTanei CBepnoM ANamMeTpom
3 mm. Beigoa 3 gatyvika B2 n3orHyT u npu-
nasH K "Bepxuein” donere. Ons MK DD3
nonxHa BTk NpeaycMOTpeHa naHens.

Kuonkun SB1—SB6 v coeguHRembie C
HAMW OMOOB U PE3UCTOPBI CMOHTUPOBaHbI
Ha OTOEenbLHON NeYaTHOM nnaTte, NnokasaH-
HOit Ha puc. 3. Ee coeauHEHWA C OCHOB-
HOM NNaToi BLINONHEHL! XIYTOM MOKMX
M30NMPOBaHHLIX Npoeoaos A—X. Merteo-
craHuus B cbope (6e3 kopnyca) wsobpa-
XeHa Ha pmc. 4.



B MK gomkHbl 6biTe 3anporpamMmmnposa-
Hbl paspaas koHdurypauwu SUT1, BODEN
v CKOPT, octansHbie OCTaloTCH Hesanpo-
rpaMMUPOBEHHBIMW. BE3 ameHeHWi B Cxe-
me BMeCTo mMukpocxemul ATmega32-16PU
MOXHO npumeruTs ATmega16-16PU. Mpwu
3TOM CTAHET HEQOCTYMHLIM NYHHLIA KaneH-
[Apb, 8 YUCNO KOHTPOMNbHEIX TOYEK YMEHb-
wwures o 50. Mporpammel ans obonx MK
nNpUNaramTcs K CTarbe.

Mukpocxemy namat AT24C512 MoxHO
3ameHuTL nioboit apyroii na cepun AT24C
(EEPROM c¢ wntepdeiicom I°C), B cootseT-
CTBUM C e MHGOPMaLMOHHOW EMKOCTHIO
yMeHbLLME koHcTaHTy MAX_SAVE B daiine
serv.h v nepekoMNUNUPOBAaE NPOrpPammy.

Ecnuv cBA3b C KOMMNBIOTEPOM HE Tpeby-
etca, Mukpocxemy FT232RL MoxHO BOOG-
we He ycraHaenueate. [lpu cooTeet-
CTRYIOLLEM W3MEHEHWW MEe4aTHON nnathl
BMECTO Hee MOXHO YCTaHOBUTL npecbpa-
3peaTens yposHein RS-232—TTJ1, nanpu-
mep, cepuin MAX220—MAX249. Ceasb C
KOMMNBIOTEPOM NOCNE Takoi 3ameHs Byaer
NPOMCXOAWTE YePE3 06LIYHEINA, 8 HE BUPTY-
aneHbii COM-nopT.

BMecTo MHTErpansHoro crabunmsaro-
pa KP142EH5A mMOXHO WCNOMbL30BaTb
7805 wnu gpyrow ctabunuaatop Ha 5 B.
XKW nopoipet nioGoi, umelowmii ase
cTpoku no 16 CMMBONOB U BCTPOEHHbIN
KOHTpOnnep, coemecTumslii ¢ HD44780.

3aKkoHYMB U MPOBEPUE MOHTaX Me-
TeocTaHuuy, BKNKOYAKOT ee, He ycTava-
gnueas MK B mpefHasHayeHHylo ans
Hero navens. MoACTPOEYHLIM Pe3ncTo-
pom R13 pobuvBaloTcs Hamny4wen KOH-
TPacTHOCTW BEPXHE CTPOKM Ha aKpaHe
XKW. Ecnu aTa cTpoka He BuaHa, NnpoBe-
PRIOT eLue pas MOHTax, NPW OTCYTCTBUN
ownbok ocTaeTcA 3ameHuTs XKW
WCNPABHBIM.

y6enmeiunce B ucnpaBHocTi JKKW, yc-
TanaenueaioT B naHens MK, Mocne noga4v
nuTasus ByaeT BwiBepneqHa wHpopmaums
06 uagenuu U ero asTopax, 3a Hei nocne-
OyeT KOpPOTKWi rynok. 310 cBupaeTenb-
CTBYET 0 HOPManbLHOI pabote. Haxatnem
Ha kHonky SB2 nepexogAT B pexXum
HaCTpOWkK. YcTaHaBNMBaIOT BpPEMA, Oary
W BKJIIOSAIOT pexum "Tlonck gatyukos” ans
AaBTOMaTWHMECKOW pernctpaunm naTinkoe
Temnepatypsl. lpu Heobxopumoctu B
nyHkTe MeHio "OBmeH” MeHSIOT MecTamun
AaTivkn Temneparypsl "Qom™ 1 "Ynuua®.
TapupoBKY U3MEPWUTENS AABNEHUA NPOW3-
BOAST Nno 0Bpasuoeomy BapomeTpy 1unm no
MHhOPMaUMK Ha WHTEpHeT-caiTax, Ha-
npumep <http://www.gismeteo.ru>. Ec-
nM OnNs AaTyKKa BNAXHOCTW WM3BECTHEI
VHOAMBUAYANEHLIE 3HAYEHWA MapamMeTpos,
VX BBOARAT, NONL3YACh COOTBETCTBYIOWMMMA
nyHkTamm MeHlo "HacTpoiika”. Oatinki
TeMnepaTyps B TAPMPOBKE HE HYXAAKOTCS.

B pabouem pexvumMe nocne BKIUYEHWS
nuTtanmns Ha XKKW GynyT BeiIBEOEHE BpEMS
u para. Knonkamu SB1 n SB2 moxHo Bbl-
6paTh BENMUMHY, 3Ha4eHWe KOTopOoii 0To6-
paxaeTcA B BEPXHE CTPOKe, a KHoNKammn
SB3 1 SB4 — B HmkHel. Knonkoid SB6 ne-
PEBOAAT METEOCTAHUMIO B PEXWM HacT-
POIiKK, CNeayIoLLMM HEXaTVeM Ha Hee — B
pPEXMM NPOCMOTPa HAKOMNEHHoN MHGbOP-
MauuK (Npu ee Hanu4uM) wnu BO3Bpa-
LwaloTcA B paboumin pexvim.

B pexume HacTpoiku kHonkamu SB1 u
SB2 BuifMpaloT HAcTpauBaemslii napa-
MeTp, a kHornkamu SB3 1 SB4 nameHsioT
ero. B pexume npocMoTpa HakonneHHom
nHbopmaLmn B BepxHen cTpoke otobpa-
WAIOTCH AaTa U BpEMS, a B HUXHEN — xpa-
HALLEECH B NamATh 3HaueHne. KHonkamm
SB1 1 SB2 suibupaloT Bpems, 8 KHONKamn
SB3 n SB4 — oTo6paxaemMylo Benn4nHy.

NyHHbeiM hasam COOTBETCTBYIOT HMCNa
ot 0 po 1c onHoi pecsTuyHoN umdpoi
nocne 3anAaToi. 3HakK YWcna rnokasbiBaeT
Hanpaenenve wameHenns ¢asw: "+ —
pacteT, "-" — yGuiBaet.

OnHOBPEMEHHOE HEXATWE HA KHOMKW
SB1 v SB2 nepesooMT METEOCTAHLWIO B
pexum HacTpoiiku GyaunsHukoe. Homep
GyounbHuka BoIGUPAOT KHOMKOW SB2,
kHonkamm SB3 n SB4 euibupaoT napa-
MeTp, a kHonkoi SB1 M3MEeHSAIOT ero 3Ha-
yeHue. BoamoxHa HacTpoWka Kaxaoro
BypnneHUKa Ha cpabaTbiBaHe B yCTaHOB-
nexHoe spemst B nioGoin komBuHaLmMm aHen
Hepenu. Boixop W3 pexuma HacTPONKM
6YANNEHUKOB NPOW3BOAWTCH OAHOBPE-
MEHHBIM HRXATVEM Ha KHonky SB1 1 SB2.
Y1068 BEIKNOYATE 3BYKOBOW CUrHan cpa-
BoTasllero 6yauneHMKa, AOCTATOMHO Ha-
XAThb Ha MOBYIO KHOMKY.
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Kanbkynartop A9 CNOPTUBHbIX

COpPEeBHOBaHUN C raHAUKanom

10. TYMEPOB, A. 3YEB, r. YnefiHOBCK

Pa3pa6oTaHHeli aBTOpamMy KanbKynaTop npepHasHavYeH A[na
6bICTPOro nepecyeTa BpeMeHH, 3aTPa4eHHOro y4acTHHKamMy Copes-
HOBauwii Ha npeocaoseHne ANCTaHUWW WNW BbINONIHEHWe ApYyroro
3afaHns, C yYeTOM XPaHSLUMXCS B ero NaMmsaTy Nnonpaso4Hbix KO3g-
¢PuumeHTOB, 3aBMCAWMX OT BO3pacTa cnoprcmeHos. U3rorosmrb
Taxoii npubop cMmoxer moboii pagnomobuTens, 3HaKOMBbIA ¢ MUKPO-

KOHTPONNEpPHOH TEXHUKOM.

B HACTOALLEE BPEMA NPOBOOMTCH MHO-
KECTBO COPEBHOBaHWMK MO pasnuy-
HEIM BUOAM CrNopTa C y4acTUeM Kak COB-
CEeM IOHBIX CNOPTCMEHOR, Tak U BETepa-
HOB npeknoHHoro Bospacta. OpHako
pesynkTatel Ha Hux GUKCUPYIOTCH, Kak
npaeuno, abconoTHoie, 6es yvera Bo3-
pacta. lNony4aetcs, 410 dakTUHeckKn
COPEBHYIOTCS TONLKO Monoasie "npogu”,
oCTanLHuEe UrpalT Pofb MaccoBku. 3Ta
npobnema 4acTW4HO pelieHa Ha 6onb-
LWKX COPEBHOBAHWAX, FAE NPW AOCTATON-
HO BONLIIOM 4YWMCNE y4HacTHWKOB obpa-
3YI0T BO3PACTHBIE FPYNNbl, HO B UTOMOBLIX
NPOTOKONAax 3aTo 3a4acTyl He OTpaxaeT-
c. [la v BHYTPY OQHOM BO3PaCcTHOI rpyn-
nbl, 0coBEHHO C NOBLILLEHWEM BO3pacTa
YHaCTHUKOB, pasHuLa Mexay “Monoasi-

MWU™ M "cTapeiMu” MOXET ObiTb 3HAYU-
TenLHOM.

PapvkaneHbiM peLlieHnem npobnemst
moxeT BbiTe BEEAEHWE raHayKana no Bo3s-
pacty, T. €. npuMeHeHne KO3 PULMEHTOB,
KOPPEKTUPYIOLLIMX PE3YNETAT, NOKa3aHHbIA
y4aCTHUKOM, B 3aBMCMMOCTU OT €ro BO3-
pacta. OcHoeHasn npobnema npu aTom —
BbicTpLIi nepecueT pesynsTatos. Ee
MOXHO PeLLMTb € NOMOLLBIO HOYTOYKa unv
KapMaHHOT0 KOMMbIOTEpa, Hanucas Coo-
TBETCTBYIOWYIO NporpamMmy, HO Takoi
cnocob He Bcerpa npuemnem. Jlyuwe
coenath CneuwanuavpoBaHHbI Kanbky-
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NATOP, NPeAEentsHO NPOCTOoN B oBenyxuea-
HUM Y MUHUMANEHOA CTOMMOCTH.

CamMopenbHblil Kanskynsatop, usctpa-
XeHHbI Ha pwuc. 1, paboTaeT B ABYyX
pexumax: OCHOBHOM, B KOTOPOM OCy-
LWEeCTRNAETCA COBCTBEHHO NepecyeT Bpe-
MEHW, W BCNOMOraTensHOM, B KOTOPOM
NPOW3BOAMTCA KOPPEeKTMpoBka ko3addpu-
UMEHTOB raHgukana.

YnpaenaioT NnpubopoM HaxaTtuamu Ha
kHoNkW. OQHONW M3 HUX, PACNONOXEHHOW
cneea oOT WHOMKATOpa, BKAKYAWT W
BHIKNIOYAKOT NUTaHWe. Huxe uHaukaropa
HaxoaAaTcs e cnyxebHole (MMK nepeme-
AT KYPCOP W NEPEKAIHAIOT PEXUMbI) U
DECATE LMDPOBLIX KHOMOK.

B OCHOBHOM pexwume paboTel kaneky-
NATOPa, HaXwWMas Ha KHOMNKW, BBOAAT
pe3ynkTaTr, nOKa3aHHbIA Y4YaCTHUKOM
(4ackl, MWHYTBI, CeKkyHObl, DECATHIEe W
COTHIE AONWU CEKYHAB), ¥ ero BO3pacT. Ita
vHpopmaums oTobpaxaeTcs B BEpXHei
cTpoke uHaukatopa. Mo okoHyauum BBOAA
NepecyeT BLINONHAETCH aBTOMATUMECKM U
OTKOPPEKTUPOBAHHLIA C Y4EeTOM raHpmka-
na pesynsTar BuIBOAUTCH B HWXKHEW CTPO-
ke. MNMpubop roToB K KOPPEKTUPOBKE Cne-
ayowero peaynstara. Cnoeo BAT, Boige-
NEHHOE B MPAaRO YACTU HUXHEW CTPOKW,
WHDOPMUPYET O NMOHWXEHUN HANPAXEHWA
nutanma npubopa go 2,7 B.

Bo BCnomoratensHoM pexume 3anaiT
3Ha4eHns koadduuneHToB rasamkana,
XpaHslKnecs B SHEpProHe3aBuMCHMMO na-
MATK Kanbkynatopa. Npu 3ToMm B BepxHei
CTpoke uHaukaTopa oTtobpaxaerca BO3-
pact cnoptcMeda (oee uwdpetl) n HYepes
npoben — 3uvayveHue koadpPpuUMeHTa rad-
Avkana, B KOTOPOM MOXHO KOpPpPekTupo-
Bate ApobHylo yacTe. Mocne eeoga no-
cnepHen ungpel 3Ha4YeHWe asTomaTuye-
CKM 3anvCLIBAETCA B NAMATL, NOCNE Yero
MOXHO KOPPeKTupoBaTe KO3hGULUMEHT
ONf CNepyioLwero BospacTa.

Yrobbl nepenT N3 OCHOBHOIO pexuma
BO BCMOMOraTenbHbii unu o6patHo, Heob-
XOAMMO HaXaThb Ha kHonKy "AC”™ v yaepxu-
BaTh €e HaxaTtoi Gonee Tpex CekyHa.
HaxaTtwme Ha kHonky "C™ v ee ypepxaHve B
TE4EHWE CEKyHObl NO3BONAIOT 3aBEPLUTL
BEOZ, (B N0BOM pexmnmMe), He AOBOAA Kyp-
COp A0 KpanHein Npasoin No3numu.

Ecnu B TEUeHWE TPex MUHYT He Byner
HAXATWIA HA HA OHY W3 KHOMOK, KansKyns-
TOp aBTOMATU4YECKW BbIKNOYMTCH. [na

B0306HOBNEHWSA ero paboTbl JOCTATO4HO
HaXaTb Ha KHOMNKY BKNOYEHWUS,

OcHOBHbie
TEXHUYECKWE XapaKTepUCTUKK
Bo3pacT y4aCTHUKOB, NeT ....... 14—99
KoadpdbuumeHTsl rangrkana .1...1,65536
MakcumaneHelid (A0 KOppek-
TUPOBKW) PE3YNLTAT, Y «.vvvrnnnn. 46
Hanpsxedve nutanmna, B ........... 3,6

MortpebnseMans  MOLUHOCTB,
mBT,HeBonee . ..., 40
Macca kanekynfiTopa, r, He
OONBE oo imrms s s 280

Cxema npubopa naobpaxexa Ha puc. 2.
OH BeinonHeH Ha 6a3e MUKPOKOHTpONNepa
PIC16F88 (DD1), k koTOpOMy NnogkioHeHa
knaemarypa (kvonku SB1—SB12) n XKW
HG1 (nBe cTtpokm no 16 cumeonoe). MNu-
Taetcs XKKW oT noesliawliero crabunum-
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SB7 SB11 SBS sB8

SB12

SB6

avpoeaHHoro npeobpasoearens Hanps-
xeHna Ha mukpocxeme DAT ¢ BHIXOOHBIM
HanpsokeHvem 420,15 B, 3apaHHbiM peau-
cTueHuiM genutenem R11R5.

HeobxoaumocTte ctabunmsaumm Ha-
npsxenns nutadus XKW obycnoenena
Tem, 4To 63 Hee KOHTPACTHOCTE WM30-
BpaxeHua B npouecce akcnnyartauuun
MOXET 3aMETHO MEHATLCH, 4YTO CO3/ACT
onpepeneHHsie  HeypobeTtea., OnTu-
MasneHON KOHTPAcTHOCTH u306paxeHus
npu HanpsxkeHwn nutaHua 4 B cooTeeT-
cTeyeT coefuHenve Beieoga 3 XKW c
obwum npoeoAom. Ho ecnu ucnonbao-
eaTe XKW ppyroro Tuna, Moxer notpe-
BoBaTLCA PEryNnMPOBKa HANPsXeHWs Ha
ykasaHHoM BoiBope. OGpatute BHUMA-
HWE W1 Ha TO, 4TO PACNONOXEHWE BEIBOAOB
nutanna y XKKW pasHelix Tunoe Bueaet
HEOAWHAKOBLIM.

MNapannensHeili ctabunuzatop Hanps-
*eHua Ha mukpocxeme DA2 dopmupyer
06pa3uUoBOE HANpRXEHWe, C KOTOPLIM
MUKPOKOHTPONNEP CPaBHUBAET Hanpsxe-
HMEe, NPONOPLMOHANEHOE HANPAXEHUIO
akkymynatopa G1, cHumaemoe C pesu-
ctueHoro genwtens RERBRY. Mo peaynb-
TaTy 3TOr0 CPaBHEHWS HA WMHOWMKATOP
BLIBOAWUTCH CUrHan o HeobxoanMocTK 3a-
PAAUTE aKKYMYNATOP.

BknioyaloT 1 BLIKNIOHADT Kanekynarop
OOHOKPATHBIMKW HaXATUAMK Ha KHONKY
SB13. Korpa npuBop BulklOHEH, TpaH3u-
cTop VT1 3akpbiT 1 HANPAXEHWe NUTaHnA
HE NOCTYNaeT Ha BCE ero yansl, 3a UCKI-
YEHMEM MWMKDOKOHTPONNEpa, NeEpeBeneH-
HOro B “CcNALMA™ pexum c noTpebnsemuim
TOKOM He 6onee 0,1 MKA.

NnTuiA-nonHsin akkymynatop G1 nog-
KIIOYEH K KanbKynaTopy Yepes KOHTpon-
nep U1, OTKNO4AIOWWIA aKKyMynsToOp OT
Harpyaku npu paspanke no 2,4 B. Aeto-
MaTU4eCcKoe OTKIYEHUE akKyMynaTopa
OT 3apAgHoro ycTpoicTea, npucoenu-
HEHHOro K passemy X1, NnpoMcxoauT no
pocTuxeHnn HanpsxeHwa 4,3 B. Bo
n3bexaHne  NOBPEXAEHWA  MWUKPO-
KOHTPOMN/MEPa HaNpPAXEHWE Ha BLIXOAOE
3apARHOro yCcTpolicTea 6ea Harpysku He
LOMXHO Npessiwarts 7,5 B.

Opoccene L1 — ONM-0,1, kHonku —
SWT-20. Ouwoabl KAS03A moxHO 3ame-
HUTE mbBeiMu 13 cepuin KO510, KO521,
K0522. Qvop 1N5S817 — ppyrium anopom
Lotk € npaMeIM Tokom He menee 0,5 A.
3ameHy TpaHauctopy KT3107K cnenyer
noabupats Mcxoas na koadgguumenTa hya
(He menee 100) U MuHMMansHoro obpar-
HOrO TOKa KONNEKTOpA.

NuTunit-noHHBIR akkymynatop G1 w ero
koHTponnep U1 w3BneYeHsl M3 COTOBOrO
TenedoHa, 3apsaHoe YCTPOWCTBO — OT

Hero xe, pasvem X1 — nwboit noaxons-
wwuii. HeobxoguMo nUWbL NPOBEPWUTH,
4yToBBI KOHTPONNEP AKKYMYNATOpa UMEnN U
BEPXHUIA, U HKWXHWIA noporu cpabaTbiBa-
HWA, MOCKONLKY BCTPEYaloTCA Takwe, y
KOTOPBIX O4WMH M3 NOPOroB OTCYTCTBYET.

Bce petanu kanbkynatopa CMOHTUPO-
BaHbl Ha MOBYX NeYaTHeIX nnaTtax.
Ocroernas nnata (pmc. 3) u XKW
3aKPENNEHLl Ha 4YeTeipex cTolkax ¢
o6paTHO CTOPOHBLI NULEBOW Navenwu
npubBopa. Tabno XKW sawwmwexo nna-
CTUHOW W3 OPraHuyeckoro crekna.
KHonka SB13 npukneeHa Kk NeYaTHOM
nnate XKW. Onuua TOonkartens 3Toun
KHONKW nogobpana Takol, 4Tobsl ero
BEPXHAA KPOMKA Hax0AWnNack Ha yposHe
BEPXHEW NOBEPXHOCTW 3awMTHOW nna-
cTuHbl. OTBEpCTME ANA Tonkatens B
nocneaHeil passeHKoBaHo.

Mnata knasuarypel (puc. 4) ycraHoB-
neHa Ha Tpex cTolikax ¢ o6paTHO cTopo-
Hbl NUUEBOR nadenu. Mexay ee nevarHsl-
MW NPOBOAHUKAMKW UMEIOTCH Nepemblyki B
odopMNeHMn ANA NOBEPXHOCTHOrO MOH-
Taxa, HoO MOXHO NPUMEHWUTL WU NPOBONOY-
Hble. KHonkn SB1—SB12 — ¢ kopOoTKumMK
TONKaTeNAMK, HA KOTOPLIE CBEPXY Nome-
LWEHbl KOMMNA4YKW KHOMOK OT MUKPOKANbKY-
NATOPa C COOTBETCTBYIOLMMW HaANUcs-
M. MOXHO, KOHEYHO, NPUMEHWTHL KHONKW
M C AAVMHHBEIMK TONKATENAMMK, HO HAANWCK
B 3TOM Cny4ae npuOeTcs HaHecTw Ha
NULEBYK) NaHEenNb.

MexnnaTHele COeAMHEHWUS BEINONHEHS!
XryTamu npoBOgoB, KOTOphie AnA ynob-
CTBa MOXHO cHAbauTb NOAXOASLUMK
pasbemamun. BCA KOHCTPYKUMA 3akpoiTa
KPBILKOW, 3aKPenneHHoi YeTbpbMA BUH-
Tamu, BBUHYEHHBIMW B CTONKW, Ha KOTO-
pbIX YCTAaHOBNEHB OCHOBHAaf nnara u
KKW. Hanpotue paskema X1 npopeaaxo
OTBEPCTUE [NA WTekepa 3apsAHOro
YyCTPOWCTEA.

Mpn  HanaxweaHuW KanbkKynaTOpa
npexae BCero NPOBEpAIT HanpsXeHue
Ha Buixope npeobpasosatens DA1 u,
€Cnu OHO BuIWNO 3a npegenst 4+0,15 B,
noabupaioT peavctopsl RS n R11. 3atem
YCTAHABNWBAKOT NOPOr BKMIOYEHUS CUr-
Hana MNoHWXEHWA HaNPSXEeHWs MUTaHus
(BAT). Ons aToro Ha pastem X1, npensa-
PUTENBHO OTCOELAWHWB aKKYMYNATOP,
nogaoT HanpsxeHue 2,7 B. Mopbupas
peauctop R6, a npn HeobxopgumocTn RB
n R9, pobueawotcs nosenedus Ha XKW
Hagnucu BAT.

Bpems HenpephiBHoit paboThl kanbky-
NATOPA OT CBEXE3aPSKEHHOTO aKKyMyna-
Topa emkocTteio 0,5...1 A-u pocturaer
50...100 4. TlMocne nosBneHws curHana
BAT oH moxeT npopaboTaTe ewe

30...60 MuH. MockonbKY NUTWIA-WOHHBIE
aKKYMyNATOPBI NPY 3aMOPaXMBaHUA Bbl-
XOOAT u3 cTpon, pabotsl ¢ npubGopom Ha
CUMIBHOM MOpO3e cnegyeT uaberars.

Bl T e L5 H i r

Penaxkrop — A, Qonrwi, rpacmxa — A, Qonrwi,
@aro — asropa

MOAY/IbHAS PEKJTAMA
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WHTEPHET-MATA3SUWH "OECCH™

Mpennaraet:

— cobpannan, B kopnyce, nnarta
MWKPONPOLECCOPHOrO MeTannoucka-
Tens NM8042 — 1125 py6.

— nporpammatop EXTRA PIC —
650 pyb.

— BHYTPUCXEMHBIA OTNaa4mK ycT-
pONCTB Ha PIC-koHTpONnepax
MICD2-MC1 (ananor MPLAB-ICD2) —
1600 py6.

— Habop "YacToromep 250 MINy™ —
490 py6.

— ymudporan WKana TpaHcueepa —
750 pyb6.

— CD-Rom "SMD-2005. LigeTorasn
W kopoeaa mapkupoeka SMD-komno-
HeHToB" — 100 pyb.

— nabop SMD peaucTopos TUno-
pa3mepa 0805 ua 170 HOMMHANOR OT
0 Om po 10 MOm, £5 %, no 50 w. kax-
noro — 1000 py6.

Bcerpa B Nnpogaxe paguotexHuye-
ckue xypHans, kuuru, CD, DVD, ank-
6omel cxem, Habopel geTanein gna ca-
MocToaTeENEHOW cbopkum, kopnyca, pa-
ovopertany, marepwanst 1 obopyno-
BaHWe ana nanku.

http: //www.dessy.ru

e-mail: post@dessy.ru .

107113, . Mockea, a/a 10. "Mocein-

"

opr".
Ten. (495) 304-72-31.

LA

KHury. Pagmnokomnnekryowme. CD.
Moutoi. Katanor Ha CD 25 py6neit
HANOXEHHBLIM NAATEXOM.

KpacHospck, a/a 10159, "Dixon”.

LA

CnytHukoBoe ofopynosBadve —
noyton! www.sat-ru2005.narod.ru
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YCTPOMCTBO 3almnThl annapartypbl
OT NpPEeBbILLEHUA HAaNpPAaXeHus

cet™u

. BOPOHUH, r. HmwxHas Typa-2 CeepAnoBcKoki obi.

[] peanaraemoe ycTpoicTeo paspabo-
] TaHo aeTOPOM ANS UCNONb30BaHNA B
CENnbCKOW MECTHOCTW, Tae no npuyvHe
W3HOLIEHHOCTWU 3NEeKTPUHECKUX ceTen
4acTO BO3HWKAKT CKaYKKM HaNPSXEHWA.
Mpu aTtom cTaevnace 3apada cpenatb
Takoe YCTPOWCTBO 3KOHOMWYHBIM, 8 TAKKe
NpoCTeIM B WM3roTOBNEHWW W HanaXwea-
HK. OHO OTKNKOYAET annaparypy OT CEeTw,

BNAKOWWIA 3nekTpon TpuHuctopa VS1
NOTEYET TOK, OH OTKpoeTtcH, Ha pene K1
NoOCTYNUT HanpsXeHue 1 oHo cpaboTtaer.
KoHtaktamm K1.2 pene oTKI04UT Harpya-
Ky OT ceTH, a koHTaktamm K1.1 — 3amkHeT
TPUHUCTOP, NO3TOMY HanpsxeHwe Gynet
nocTynaTe Ha PEene He3aBMCMMO OT ero
cocToaHus, Hepeas peanctop R1 Ha ceeTo-
avon HL1 noctynuT HanpskeHwe — OH

XP1 FU1 3A ’.?’ SB1 "Bin.” K1.2 XS1
m € = ~o 14 < g
& ALY ,uz\ggg ¥ T e =
N k. " =
cg 12266 KonTpone €
T
I—”—‘ RS5*
o R1 510«
4mekx500B 30k VT1
KTS40A
K1.1 WML 7
o AN307BEM
b ve1 1 "Apapua” R4 c2
B2k
wv2o2H Y. VD2 O817B T4TOD

€CnK HanpsXeHWe NPEeBLICUT 3apaHee
YCTAaHOBNEHHOE 3HA4YEeHVe.

Cxema yCcTpOWCTEA nNOKazaHa Ha
pucyHke. BknioueHue ocylecTBnAeTca
KHOMOYHBIM BuiKNovatenem SB1. Cetesoe
HaNpsXeHWe BLINPAMNAETCA AWOOOM
VD1, crnaxueaetcs koHgeHcatopom Cl m
nocrynaet Ha pene Kil. OpHoBpemeHHO
OHO BeiNpamnaeTcsa guogom VD3 v noga-
eTcA Ha TpaHancTop VT 1. Ecnm Hanpsxe-
HWE CETW HE NPEBbILaeT YCTaHOBNEHHOMO
3HAYEHWA, HANPSXEHWA Ha pe3ucTtope R4
HEOOCTATOYHO ANS OTKPLIBAHWA TPaH3Wu-
cTopa ¥ cTabunuTposa, NoaTomy TPUHK-
ctop VS1 3akpuiT v pene obecro4eHo.
Yepes HOpPMANEHO 38MKHYTHIN KOHTAKT pe-
ne K1.2 sanpskeHuwe cetu nocTrynut Ha
Harpysky. B Takom "nmexypHom” pexwvme
yCTPOMCTBO noTpebnseT HeboneLWwoil ToK —
BCEr0 HECKONLKO MUnAuamnep.

Mpy NPeBBILLEHUN CETERBIM HANPRXe-
HWEM 3apaHee yCTaHOBNEHHOro 3Ha4YeHWs
Ha peauctope R4 HanprRxeHws cTaHer
OOCTATO4HO [UTA OTKPLIBAHWA TPaH3UCTO-
paVT1, crabunurpona VD2 1 yepes ynpa-

HAYHEeT CBETWUTb, CurHanuaupys ob aea-
PUIIHOM CuUTyaumMn. B Takom COCTOSHWMM
ycTpoiicTBo Byner HaxoouTbCs A0 Tex
nop, NoKa HaNPsKeHWe CeTW OOCTATOYHO
AnA yaepxasus pene cpaboTaswimm.
Mocne BO3BpaTa HaNPAXEHWA K HOpMEe
YCTPOWCTBO NEpEBOAST B OEXYPHLIA
PEXMM, ABAXALI HAXUMARA Ha KHONKy SB1.

KHonkoi SB2 MOXHO nepuoguHecku
npoeepaTe paboTocnocobHOCTL YCTPOW-
crea. Ecnu npu HOpMansHOM HanNpPsXeHUn
CETW HaXAaTk HA 3Ty KHOMKY, TO napan-
nensHo peauctopy R3 Gypet nopoknoyeH
peauctop R5, HanpsxeHue Ha peavcTope
R4 yBEnWHUTCA M CTAHET NOCTaTO4HbIM
ANA OTKPBIBAHWA TpaHaucTopa, crabunun-
TpoHa u TpuHwucTopa. Pene cpabotaeT m
OTKJIIOHUT HArpysky OT CeTW.

B yCTpOiCTBE NPUMEHEHB! PE3NCTOpPSI
MNT, C2-23; konpencaropel C1 — MBITY,
K42-19, C2 — K73-15, K73-24; pwopsi
02266 zamenumsl Ha 1N4005—1N4007,
ceeToauon AN307EM — Ha KWUMAO24A-K,
KMMNA246-K. Kvonka SB1 ¢ Bo3epatom
NOBTOPHEIM Haxatnem — SPA-101A1 npu

Toke Harpy3ku o 1 Awunu P218-11 npu Toke
no 10 A, kvonka SB2 ¢ camMoBO3BpaTom —
KM1-1, NMKH6-1. Pene K1 — PNY-0 Ha
Hanpsokenve 220 B, Ho Gonee HaaexHo
Oyper pabotate pene MKY-48c¢ (nacnopt
PA4.506.4101M) ¢ HanpsxeHnem cpabartbl-
BaHwA He Gonee 320 B v paboyum Hanps-
*eHvem 380 * 38 B. Tpanauctop KT940A
MOXHO 3amenuTs Ha KT8109A wnu Gonee
BbICOKOBONGTHEIM KT8118A. CrabwnutpoH
08176 zameHnm Ha [PYroi ManoMOLLHEIRA
C Hanpsbkenmem ctabunuzaumm 18...51 B,
Hanpumep, KC518A, KC524A, KC551A vnu
umnopTtHeie TN4750, 1N4751, 1N4752.
Yem Gonblue Hanpskedue ctabunuaaumm
ctabunutpona, Tem Bonee crabunbHbIM
Byper HanpsxeHue cpabaTuiBaHWA YCTPON-
CTBa, NOSTOMY MOXHO NPUMEHWTE OBa UNW
TPW COBAMHEHHbIX NOCNEN0BATENBHO OOHO-
TUNHBIX CTABUNUTPOHA C CYMMapHBIM
HanpspkeHvem ctabunuaaumm o 60...70 B.

Bce petanu ycTaHaeBnMBaloT B KOpnyce
W3 M30NALMOHHOrO Marepuana HaBeCHbIM
cnocobom. Ha creHkax kopnyca kKpensaT
rHesno XS1, kHonkw SB1, SB2, pepxa-
Tens NpenoxpaHuTens U CBEPNAT OTBep-
cTUe NS CBETOAN0AA.

HanaxveaHwe cBOAUTCH K YCTaHOBKE
Hanpsxenus cpabatwiBanva. [Ans atoro
B3amed peancTtopa R3 BpemenHo yctana-
BAUBAIOT LeNb U3 COEAMHEHHBIX NOCNeno-
BATENbHO NOCTOAHHOrO pes3ucTopa co-
npotnenexenm 100 kOm 1 nepemeHHoOro
conpotuenennem 330 kOm. K Beixoay
JNIATPa noaxnioHaloT KOHTPOSLHLIA BONb-
TMETP, Camo YCTPOWCTBO W yCTaHasnu-
BAIOT HaNpPAXeHWe, MNpWM KOTOPOM OHO
AOMKHO OTKNIOYaTb HArpyaky OT CeTu.
JOenXxoK NepemMeHHoro peauctopa ycTa-
HaBNWBAIOT B NONOXEHWE MakCUManbHOro
CONPOTUBAEHUA M MOAAIDT HaNpPsXeHWe.
MnagHo Bpawas OBMXKOK NEPEMEHHOro
peancTopa, pobusalTca cpabareiBaHWs
pene. YCTPOWCTBO OTKNIOHAIOT, UBMEPSIOT
CONPOTUBNEHME PE3UCTUBHOW UENWU WU
3aMEHRAIOT €€ OAHWM PE3NCTOPOM C BO3-
MOXHO ONU3KKUM K M3MEPEHHOMY 3Have-
HWIO CONPOTUBNEHMEM.

3ateM aHanoru4Hyld perynupoeky
NOBTOPRIOT, HO Ha Bbixope JIATPa BricTa-
BNAIOT HOPMANBHOE HaNPAXeHWe CEeTH W
nopbupaioT peauctop RS5. Ero BpemenHHo
3aMEHSIIOT LENbID U3 NOCTOAHHOIO pesu-
cropa conpoTuenedvem 220 kOm v nepe-
MeHHOro conpotueneHuem 470 kOm. Mpu
HaxaTol kHonke SB2 npobuealotcs cpaba-
ThIBAHWA PENE W 3aTEM PE3UCTUBHYIO LIENE
3aMEHSIIOT Ha OAWH MOCTORAHHLIN Pe3nCTop
COOTEETCTBYIOLLEr0 CONPOTUBNEHUA.

Penaxrop — W. Hevaea, rpagmka — M. Hewaes

3apsaHoe yCTPOWCTBO

K umdpoBomy portoannapary

10. BUHOIPALIOB, r. Mockea

I,' e BCce 3apspaHuie yctpoictea (3Y),
UMELWMECs B nNpoaaxe, obnapawoT
¢dYHKUWEN aBTOMaTMHECKOW OCTAHOBKMU
3apsakn. 3TO0 MOXET NPUBECTK K Nepesa-
pROkKe akKyMYyNATOPOR W, Kak CneacTeue, K
BbiIXOAY W3 CTPOS WKW COKPaLLEHWIO pe-
cypca ux pabotel. B 3Y, pazpaboraHHom
aeTopoM, 3apsfka npekpawaeTcs npu

LOCTUXXEHUW HANPFXXEHWEM aKKyMynaTopa
3apaHee YCTaHOBNEHHOMO 3HAYEHWS.
Cxema 3Y nokasana Ha pmc. 1, oHO
npegHasHayseHo ans sapsaku asyx Ni-Mh
mnn Ni-Cd akkymynsitopos — 0BbIMHOMO
VCTONHWKA NWTaHWA undposoro doTtoan-
napara. MpuHuun geictena 3Y ocHOBaH
H@ 233apAOKE aKKyMYyNnATOPOE NNaBHO

YMEHBLIAIWMMCA TOKOM W KOHTpOne
HanpskeHus Ha HuX. Korpa HanpaxeHue
AOCTUrHET 3apaHee YCTaHOBNEHHOr O 3Ha-
HYeHWsA, NPOLECC 3apAOKKY NPEeKPaLLaeTCcs.
HauanbHblil TOK 3apAOKY NPUMEPHO paBeH
0,1C,, rne Cyx — HOMMHANLHAS eMKOCTh
AKKYMYNATOPa, W K OKOHYaHWIO 3apanku
OH ymeHbwaeTcs Ha 25...35 %. Xora
HEKOTOPBIE TUNEI KKYMYNATOPOB W AOny-
CKaIOT YCKOPEHHYID 3apsaky TOKOM Ao
0,5C, v Bonee, NpUMEHEHWE TOKa OKOMNO
0,1C, nosBonseT peanu3oBaTth LaasLLnia
pexuMm 3apanku, HO TpebyeT ans aToro
Bonbwe spemeHn. Cpok cnyxbel akkymy-
NATOPOB B 3TOM CNyk4ae, kak npasvno,
BO3pacTaer.



ssél

“Myck”

DD1.1

vD1 ¥

KC118A

HL1 AIT307KM
ﬁh&

0
~i
-
[}
=

VT1 KM03K DA1 TLC27L2CP  DD1
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Ha ctabuctope VD1, noneeom TpaHaun-
cTope VT1, KOTOpLIA BK/IO4YEH Kak cTabu-
nuaartop Toka, n OY DA1.1 cobpan ucroy-
HVK S3TANIOHHOIO HANPSXEHWUA ANA Komna-
patopa Ha OY DA1.2. 310 HanpskeHue
MOXHO perynupoeats peauctopom R3 B
npepenax ot 2,8 no 3,4 B. Ha anemexTax
DD1.1 1 DD1.2 cobpan RS-tpurrep, Ha
anementax D01.3 n DD1.4 — wHBepTOp, a
Ha TpaHaucTtope VT2 — 3nekTPOHHbLIA
KON,

Mocne nogcoenuHenns k 3Y akkymMynsi-
TOPOB HAXUMAIOT Ha kHonky SB1 "Myck™, n
RS-Tpurrep NepexnioynTcs B COCTORHUE,
NpW KOTOPOM Ha BbIXOAAX 3NEMEHTOB
DD1.3, DD1.4 yCcTaHOBUTCH HW3KWIA ypO-
BeHb, TpaHaucTop VT2 oTKpoeTca u
Ha4YHETCH 3apAaKa aKKyMynsiTopoe, a cee-
Topwog HL1 GygeT cBeTWTh, CUrHanM3m-
pys o6 aTom. HanpsxeHue Ha WHBEpPTH-
pytlowem exope OY DA1.2 npessiwiaer
HaMNpsKEHWE Ha ero HeWHBEPTURYIOLLEM
BXOL€, NOSTOMY Ha Beixone ByneT Hanps-
XKEHWE, COOTEETCTBYIOLIEE HU3KOMY NOrn-
4ecKoMYy YPOBHKO. 3apaoHblid ToK (l.p)
2aeucuT OT HanpsxeHns nutanins (Ung),
HANPAXEHWA HACHLIWEHWA TpaHsucTopa
VT2 (Uyre), nageHns HanpsikeHua Ha
avoge VD2 (Uypz), HANPSXXEHWNS aKKymyns-
TOpoB (Uggs) M CONPOTUBNEHNA PE3UCTOPA
R10: lap = (Upnir — Uyiz — Uvpz — Ugsy )/R10.

Mpu paspsxXeHHBIX akKyMynaTopax
(Umq =2 B} n Uye = 6 B. Uwg s 0,8 B,
Uz = 0,4 B, R10 =27 OM |, cocTasur
okono 100 MA. Mo Mepe 3apRaKKU aKkymy-
NATOPOB HANPSXEHWE Ha HUX YBENWYMBa-
eTCH, a TOK 3apaAiKu YMEHbLUAETCH.
Hanpumep, npy Ugs; =3 B | = 66 mA.
3Has HOMUHANBHYIO EMKOCTb 3apsiXaeMblx
aKKyMYNATOPOR, HA OCHOBE NPUBEAEHHbBIX
BhlLLUE COOTHOLLEeHWi noabupaloT Tpebye-
Moe conpoTuenexve peauctopa R10.

3apaaka akkymynaTopos Byner npono-
MXATLCH 0 MOMEHTE, KOroa HanpsxXeHns
Ha Bxopax OY DA1.2 cpasHsioTca. B atom
cnyyae [axe HesHauuTensHoe yBenuue-
HWE HANPSXeHWs Ha HEVHBEPTUPYIOLLEM
BXOAE NPUBEOET K NOSBNEHWIO BHICOKOro
ypoBHS HA BeiXxoae, RS-Tpurrep nepeknio-
YUTCA W TpaHaucTop VT2 3akpoeTcs.
Ceetoavoa HL1 noracHeT, v 3apsaka npe-
kpatutca. Ouoa VD2 npeporepawaer
pas3panky akkyMynsaTOpPOB 4Yepe3 CBeTo-
avog HL1.

BonbluvMHCTBO peTtanei ycTpolcTea
CMOHTMPOBaHL! HA Ne4aTHoW nNnare U3 nBy-
CTOPOHHE  ONBrMPOBAaHHOTO  CTEKNo-
TEKCTONUTA, YepTex KOTOPOI NnokasaH Ha
puc. 2. Qonbra Ha Nepeoit CTOPoHe, roe
YCTAHOBNEHLl OETanu, WCMonb3oBaxa B
kasectee o6wero nposoaa. CoeamHeHus ¢
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K atacymynaropy
Puc. 2

Hel BLIBOLOB 3NEMEHTOB (MUKDOCXEM,
PEe3nCTOPOB W Ap.) nokazadel GonsLummn
YepHeIMK ToukamK. BelBoA KOHAEHCaTOPa
C1 BcTaBnexel B OTBEPCTUE Nnartsl, passee-
[EHB B pasHbleé CTOPOHBI W NpunasHsl K
nnoLiaaxamM BTopoii CTOpoHel. OpHa ua HKX,
COEAMHEHHAR C "MWUHYCOBLIM™ BLIBOAOM
3ITOr0 KOHAEHcaTopa, Yepe3 oTeepcTue B
nnaTte coeaMHeHa NPoBONOYHON Nepemsblt-
Kxoi1 ¢ oNLrol Nepeoit cTopoHsl. B donkre
BOKPYr OTBEPCTUIA, B KOTOPHE BCTABMAIOT
BLIBOOB! 3NEMEHTOB, BLITPABNEHb! "3almT-
HBIE" KPYXKU AnaMeTpoM 2...2,5 MM (3eH-
KOBKA MeHee xenareneHa). TpaHawcTop
VT2 kpenat k nnate euHTom M3, Tenno-
OTBOA, NPUMEHATL HeoBA3aTENLHO.

B ycTpoicTEE NPUMEHEHB! NOCTOAHHLIE
peauctopsl MNT, NOACTPOEYHLIA MHOTO-
o6opoTHelin — BOURNS 3296, okcuambiit
koupeHcatop — K50-35, C2 — K10-17.

& ¢

BbiM vnu LLoTkk, nanpumep 1N5819,
ceeTognon HL1 moxeT GuiTe nioboro
ueeta CBEYEeHMS, Hanpumep,
AN307BM, AN307BM wnmn aHanoruy-
Hble MMNopTHeie. KHonka SB1 —
noBan manorabapWTHas C caMOBO3-
BpParomMm,  Hanpuwmep, NKu125,
MKn129, NKu129M. Ecnn pesuctop
R10 zameHuTh HA ABa nocnegosa-
TenLHO COBOWMHEHHBIX pe3ncTopa —
nocTosHHbI 8,2 OM 1 NepemeHHbIi
33 Om (MN3-11), TO MOXHO yCTawa-
B/IMBATE XEnaemulid TOK 3apsaaku
akkymynaTopos. [lna 9Toro B Ty Xe
uenb BKAKOHAIOT amnepmeTp Ha
0,5...1 A wnn rpagyvpyloT Lwwkany
NEepeMeHHoOro pesuctTopa B mA MM

K akkymynsTopy

MAN, Ons nuTaHus ycTponcTea Beino
MCNONL30BaHO ceTesoe 3Y COTOBOrO TEne-

doHa C BeIXOOHBIM HanpsxeHwem 6 B.

Mnary kpenat Tpems BuHTamu M2 B

Kopnyce NoaxoAfLero pasmepa, Ha CTeH-
Kax KOTOPOro yCTaHABNUBAIOT KHONKy SB1,
ceetogmop HL1, a npw xenaHmm — U rHes-
00 Ana NOAKTHYEHWUA NCTOYHWKE NMTaHUA.

Hanaxuearne yCcTpoWCcTBa CBOOMTCH K
YCTAHOBKE HanpsXeHws axkkymynsaTopos,
npy KOTOPOM 3apfAaka npekpawaeTcs.
Ona 3TOro kaxabl 13 akKymynaTopoB
npeasapuTensHo paspsxawTt ao 1B,
YCTaHaBNMBAOT MAaKCUManLHOe 3TanoH-
HOE HanpsXeHWe (DBuKoK peauctopa R3 B
NEBOM MO CXEemMe NONOXKXEHNW) 1 BKNKDHaT
3apaaky. Yepes 17...20 4 (nonuan 3apag-
Ka akKymynaTOPOB BENETCHA yMEeHbLa-
1M Tokom 1 notpebyeT Gonee 15 4) men-
NEeHHo BpaLLalT aswkok pesuctopa R3 oo
noracaHvA CeetToguona.

Pegaxtop — M. Hewaes, rpagwka — W. Hevaes

MOAYNbHAA PEKNAMA
Youogws cm, 8 "Pagec”, 2007, N8 2,811

Beck cnexTp paavonoturensckmx
nabopoe!
Karanor ¢gopmar A4, 104 ctp. —
50 py6. Gea y4eTa NnouTOBbLIX PACXOAOS.
Mo 3asBkam LUKONLHBIX, AETCKAX Y4-
pexaexwuii n bubnuotex — BECTUIATHO.
107113, r. Mockea, a/s 10 "lMocein-
Topr". Ten. (495) 304-72-31.

* &k ok

Merannouckarenw:

OT NPOCTOro A0 CAMOro CNOXHOro!

JJ-Connect Adventure V500
2770 pyb.

JJ-Connect Adventure V1000 —
4199 py6.

JJ-Connect Adventure V2000 —
6699 py6.

WabuparentHelid pexuM NoOWCKa,
cenexkumns MeTannos.
Moapo6buee TyT: http://www.dessy.ru

107113, . Mockea, a/s 10.

Ten. (495) 304-72-31.

* ok

Enokn nuTanus, raMma J03MMETPE,
papuoHabopsl, petanwn, pagvocTaH-
LK, CUrHANM3aUMK, CTaHKW CBEPNnIIb-
Hbl€ 1 HAMOTOYHBIE. JIuTLEe U3genuil u3
nnacTMacc OrnToM, Ha 3akas.

622031, . H.-Tarun, a/s 26.

E-mail: fai26@yandex.ru

Dwop VD2 ponxeH GuiTe repmadme-
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Mpuem cTaTei: mail@radio.ru
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PAOMO N2 9, 2007

C. roJ/1Y6KOB, r. Mocksa

B craree onucaH yMppPOBOI BONBTMETP, NpeaHa3sHavYeHHbI Ans
BcTpausanmnsa B 1aboparopHblie 6GNOKN NUTaHWA C BIXOAHBIM Hanps-
wenuem 0...30 B. OrnnymurensHas ocobeHHOCTL BONIbTMETpa — aBTo-
MaruyYecKoe nepexsioyeHne ripefesios U3aMepeHns.

MR U3MEPEHWA BBIXOAHOMO Hanpaxe-

HMA B perynupyemom nabopatop-
HoM Bnoke nutaHua (BIN) MoxHo npumMe-
HWTb BCTpPaMBaeMblil LWMGPOBOW BOMb-
TMETP HAa OCHOBE CNELNanvaupoBaHHON
mukpocxemul ICL7107 (oTevecTBEeHHbIR
ananor — KP572MB2). 3t mukpocxe-

B BONLTMETpe, npeanoxeHHom B. Bo-
yapHukoeeiMm ("Paguo”, 2005, Ne 8,
c. 24, 25.). Ecnu xe MWUHUMANbHOE
BuIXxoAHOe Hanpsxenue BIT 6n13ko K Hy-
N0, NOTPEeWwHOCTs U3MEPEHWA Manoro
HanpsaxeHus Ha npepene 200 B Gypet
3HAYUTENBHOW.

W3 NBYX Y3NOB: Nepeblid (pue. 1) — coaep-
XKUT BCE 3NEMEHTHI BONETMETPa, Kpome
wHOMkKaTopa, a BTopoil (puec. 2) — cob-
CTBEHHO CBETOOMOAHBLIA  WHAWKATOP.
BxnwueHwe ALMN DD1 — cranpaprtHoe, Ha
QY DA2 cobpad komnapatop Hanpaxe-
nwua. Tak kak B perynupyemom Bl ans
NUTaHWS BONETMETPE MOXHO MCMONL30-
BaTte TONLKO HecTabunuanmpoBaHHoe
Hanpsxenne eoinpamuTens (20...30 B),
Ha mukpocxemax DA1 un DA3 cobpassl
ctabunuavposaHHeie npeobpasosarenu
HanpskeHus, Ha mukpocxeme DA1 —
NoHUXalowmin, a Ha mukpocxeme DA3 —
WHEEPTUPYIOWKMK. BrixogHoe Hanpsxe-
Hue +5 B nepeoro npeo6GpasosaTens
ucnons3ceado ans nutanus AUM DD1,
QY DA2, cBeTOOMOOHBLIX WHOMKATOPOB W
kak 0Bpaalosoe. BLIXOAHOE HaNpsaXeHve
-5 B eTOpOro npeobpasoearens CNOMb-
30BaHOo Ans nutanua AL DD1 v OY DA2.
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Puc. 1

Ml npegcTaenaioT coboin AL ¢ yanom
yNpaBneHus CBETOAMOAHBIMI WHAMKA-
Topamu Ha 3'/, paspspa. Ecnu Beixog-
Hoe Hanpsxexuue Bl moxHo perynupo-
Bate o1 2..3 po 12...30 B, T0o Bnonuxe
AOCTaTto4HO OAHOro npepena wamepe-
Hua 200 B, kak 370 cAENaHo, Hanpumep,

BbiXOA0M 13 3TON CUTYALIMK MOXET BbiTh
BBENEHME BTOPOro npenena WUamepeHwns
HaNPSXKEHWs, HO NEPEKMINHaTE UX BRPYHYHYIO
HeynobHo. B BonsTMETpeE, npepnaraeMom
BHUMaHWIO l1l«'1Tx':lTEJ"tEIT1, nepekn4yeHne
npeaenos namepeHus (20 unu 200 B) ocy-
LWEeCTENAETCA aBTOMAaTUYECKN. OH cocTouT

Hanpsxenue c¢ ewixopa BN uepea
pesucTueHblil penutens R4R5 nocTtynaet
Ha suiBog 31 ALUMN DD1, a Ha eeiBop, 36 —
obpa3yoroe. ECnv BeIXOOHOE HaNpaxXe-
Hue BN menee 20 B, na exope OY —
okono -4 B, pnoa VD2 n TpanaucTop VT1
3akpuiTel. Ha esigopg 36 ALMN DD1 ¢ aBux-



ovon VD2 — nio6oit ManoMOLHBIA
BhiINpAMUTENbHBIM cepuin KO 102,
KO103 wnv wvMNyneCHBIA cepui
KO521, KO522. Apoccenm L1, L2 —
RCH-895 dupmel Sumida. [ins coe-
OMHEHWS NNaTt Ucnonb3oBaH kabens
C po3eTkamu OT AWCKOBOAA KOM-
neloTepa.

HanaxwvBaHwe HauuHalT ¢ npo-
sepku npeobpasosarenei Hanps-
weHua. [lns aToro yCTpoOMCTBO Noa-
knovaor k BIM. KoHtakt 1 BUNKK
XP1 — k oBwemy npoeoay, KOHTAKT
2 — K BLIXOAY, KOHTAKT 3 — K BhIXO-
ny Benpamutens. BuoxogHbe
HanpsxeHua npeobpasosareneil He
AOMKHBI OTNMYATLCHA OT HOMMHANL-
HBIX 3HavyeHuin Gonee vem Ha
0,25 B. B NnpoTUBHOM Crny4ae nop-
6opom peanctopoe R2 u R16 ycrta-
HaenuBawT Tpebyembie Hanpsxe-
Hws. 3arem Ha Beixope BIN yctaHa-
BNUBaOT HanpsxeHne 19.8B wm
NOOKNIYaT K HEeMY 3TaNOHHLINA
BonbTMETP. [BUXKOM pesucrtopa
R3 pob6uBaloTcA nepexknioyeHus
KOMMapaTtopa npu 3T0M Hanpsxe-
Huu (0 ero cpabarbiBaHuu CYOAT Mo

nepexkniyeHnio 3anATon Ha CBeTOo-
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koB peauctopos R8 u R9 nocty- 40 21
naet obpasuoBoe HanpsaxeHuve, 001 B
w BonsTMeTp paboTaer Ha npe-
nene 20 B. MNpw stoMm npoTte- 1 20
kaet Tok yepea peavcrop R17 v 000000 C0C000000000000
[ECATUYHYIO TOYKY MHOMKATOPA "
HG3 (cerment H), kotopsid 1 P2oocococococococo00c000000 0l
VHAWUMPYET YKadaHHLIM npe- X o 0000000000000000YG
Aen U3AMEPEHWA. 34 XP2
Mpu npeBbIlUEHUW BHIXOL-
HbiMm Hanpsxenuem BIN snaqe- : 9_65
Hua 19,9 B komnaparop Ha OY
DAZ2 nepekniHMTCA W Ha ero
suxone Oyner Hanpsxenue Puc.3

okono +4 B. Yepea gwvop VD2

OHO NOCTYNUT Ha peaucTtop RY,
06pasuoBoe HanpsxeHue Ha ewiBone 36
mukpocxemst DD1 Bo3pacter, v BONb-
TMETP NEPEKNIOYUTCA Ha npenen uame-
pexus 200 B. OQHOBPEMEHHO OTKPOETCH
Tpanauctop VT1 CTaHeT CBEeTUTh
necATWYHan Toyka wapukartopa HG2, a
fecATWyHas Touka wHaukatopa HG3
noracHer.

Bce anemeHThHl yCTPOWCTBA pasmewye-
Hbl Ha ABYX MeYaTHbX nnarax, KoTopbie
coenuHeHs mMexay coboi Xrytom npo-
BOAOB. YepTexu nnar noka3daHo Ha
puc. 3 v puc. 4, nepeas U3 HUX U3ro-
TOBAEHA U3 0AHOCTOPOHHE GONbrMpo-
BaHHOTO CTEKNOTEKCTONWUTA TOMLWMWHOW

1...1,5 mm, a BTOpas — w3 OBYCTOPOHHE
GoNLrMPOBaHHOro.

B ycTtponcTee npymeHeHbl NOCTOAH-
Hble peauctops MIT, C2-23, noa-
CTPOEYHLIe 3296W (CN5-2BB),
OKCUOHBIE KOHOEHCATOpbl — WMNOPT-
Hue, C6 — K73-16, K73-8, octanbHeie —
K10-17, mukpocxema ICL7107 3amenn-
Ma Ha WS7107, KP572NB2. OY
K140¥Y[01408A MOXHO 3aMeHWTb Ha
TLO61CN, tpaHauctop KT315A — Ha
noboi ua cepwin KT315, KT3102. Ovoasl
VD1, VD3 — nio6uie LLoTku ¢ oBparHeimM
Hanpsxernuwem He meHee 30 B u Bpeme-
HeM BoccTaHoBneHuna He Gonee 0,2 MKC,

Puc. 4

OMOOHOM WHOVKAaTope). 3arem npoBo-
AAT kanubpoBKY BONbTMETpa, ANA Hero
newxkuy peauctopoe R8 u RY ycranasnm-
BAIOT B CPEAHEE NOJIOXEHWE, 8 Ha BbIXO-
ne Bl HanpsxeHne gonkHo GbiTh 0KOMO
15 B. [Osuxkom peauctopa R8 pobu-
BAIOTCA OAMHAKOBBLIX NOKa3aHWi BONLT-
MeTpoB. Yeenuuus Hanpsxenwe Bl pno
25..30 B, nBuxkom pe3ucropa R9
cHoBa OOOMBAIOTCA OAWHAKOBLIX NOKa-
3aHWUN. Kanubposky NOBTOPAT
HECKONBLKO pas.
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NMpeobOpa3oBaTesib HaNpsaAXeHusd
12 B B npamoyronbHoe 300 B

50 Ny

M. O30JIUH, c. KpacHsiii Sip Tomckoisi o61.

Ans nuraHus coBpeMeHHOH paano3NeKTPOHHOW annapartypel
6onee BaxHO He 3(PPexTUBHOE 3HAYEHME HANPAXEHUS NUTaIoLer
cern (220 B), a amnnutygHoe (okono 300 B). CunycompanbHas
¢popma Hanpsxenus B GonbWMHCTBE cay4yaes He HyxHa. Hao6opor,
npubnuxeHne GopmMbl K NPIMOYroslbHOW yMEHbLIaeT Mnynbcaymu
HanpsXeHus Ha BbIXO[ax BbiNpaMUTEned nuraemMoi annaparypei U

nossbilaeT Ka4ecTBo ee paboTel.

ONBLIWHCTBO npeobpasoeartenemn
£.212/220 B 50 Ny, B TOM Hucne crabu-
nuanpoBaHHbix [1, 2], vMeloT 3HauuTenb-
Hbie rafapuTel U Maccy w3-3a Hanuuaus
HHU3KOYaCTOTHBIX Tpch¢cpmaTop03.
Mpepnaraemoe ycTpoitcTeo ceoboaHo ot

: YKa3aHHbIX HEOOCTATKOB, Tak KakK HpEOﬁ-

pa3oeaHWe B HEM NpovcxoouvT B fABa
atana. Ha nepBom 3artane BxoaHoe

MakcumansHad MOUWHOCTh

Harpysku, BT .. ... oo 150
KNA npy MmakcuMansHONR MOLLL-

HOCTU Harpyakm, % ... ........... 95

Cxema BbicOKOYacTtoTHoro Gnoka —
noBebillauero crabunuanpoBaHHOro
npeoBpasoBarena HanpsxeHus 12/300 B
— nokasaHa Ha pmc. 1. Ha Mmukpocxeme

YNPaenaioT MOUHBIMKU NONEBbIMKU TpaH-
3UCTOpPamMu, KOTOpLIE, B CBOIO o4epenb,
KOMMYTUPYIOT TOK B nonyotmotkax 1.1 u
1.2. B peasynstate Ha obmotkax Il w Il
NOABAAIOTCA WUMNYNbCHl  HANPAXEHUS
yactoton 40 kl'y, aMnNNuTynoW cooTeeT-
crBeHHo 300...350 B u 15...20 B. Wm-
nynecHoe HanpsxeHuwe obmotkn I
BHINPAMNSAET AMoAHbIA mocT VD2—VD5 1
crnaxueaer uyens L1C7. HanpsxeHve
o6moTkm I BuinpamnaioT auoas VD6 v
VD7 w crnaxweaet koHpeHcatop C6.
WuTerpancHui  ctabunuaatop DA3
soipabateiBaeT HanpsxeHue 8 B, ko-
TOpoe WCNOoNbL3yeTcs ANA NUTaHua
MMWKPOCXEM HWU3KOYaCcTOTHOro npeobpa-
30BaTenNs.

Ecnu BbIXOQHOE HanpsxeHwe no
kakoi-nmbo npuduHe npesbicut 300 B,
HanpsbxeHwe Ha peauctope RS npesbicut
2,5 B, Tok yepea mukpocxemy DA4 peako
Bo3pacTer. ITO BLI30BET BKAKYEHWEe
wanysaiowero avopa U1.2 ontpona. B
peaynerate obnysenus doroanopa Ul.1
ONTPOHa Ha BuiBoAe 2 Mukpocxemsl DA1
NOABUTCA BHICOKWIA YDOBEHb, TPAH3UCTO-
put VT1 u VT2 3akpoloTcs v BbiXogHOE
HanpsXeHWe YyMeHbLUWTCS.

CxemMa HW3KOYACTOTHOro WHBEpTOopa
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Puc. 1

HanpskeHwe nutaHua npeobpasyerca ¢
MNOMOLLBIO BLICOKOYaCTOTHONO MHBEPTOPA
B craﬁunuanpoaaHHoe NOCTORHHOE

300 B. Ha BTOpOM 3Tane MOCTOBOW HWU3-
. KOYACTOTHBIN

WHBEPTOP-KOMMYTaTop
$GOpMUpYET PasHOMONfipHbIE MPAMO-

. YronkHbie UMNyneChl ¢ amnnutynoi 300 B

w yactoton 50 MNy. B crartee [3] onucado
YCTPOWCTBO, B KOTOPOM peanu3oBaHo

. pByxaranHoe npeobpasosBaHve, HO OHO
. oyeHb cnoxxoe. MNMpepnaraemoe yCTpoun-

CTBO 3Ha4YWMTENBHO npoule v umeet Bonee
Buicokuid KM, 410, B 4ACTHOCTH, OOCTUI-
HYTO OTKa3oM OT MOAOEPXKAHWA OEen-
CTBYIOWEro 3Ha4YeHWA BLIXOOHOro Hanps-
*eHws pasHbiM 220 B.

OcHoBHblE
TeXHU4YeCKMUe XapakTepuCcTuKu

BxoaHoe Hanpskenve, B
MNpenens UaMeHeHUA amnnu-
TyObl BBIXOAHONO Hanpsaxe-
HWA NPY U3MEHEHWUW BXOM-
HOrO HanpAXeHWs U MOLL-
HOCTW Harpy3ku, B

DA2 cobpaH reHepatop Ha 4acToTy
okono 40 k'y. Mukpocxema DA1 crabu-
nvavpyert HanpsaxeHwe 6 B ana nutaHus
redeparopa. [Ans 3awmTe OT neperpys-
KW npuMeHeHo TokoBoe pene K1, npen-
craenawee 1—2 BWUTKa B LENW NNKOCO-
BOro NPoOBOAa, HAMOTAHHOMO Ha Kopnyce
repkoHa K1.1. Ecnw Tok, notpebnaembiil
OT NepBWYHOro WCTOYHWKAE, Hanpumep,
akkymynatopHoin 6Gartapewn, npessicuT
10...15 A, marHuTHOoE none, co3paeae-
MOE€ NPOBOAOM, HAMOTEHHBLIM Ha repKOH,
BLI3OBET 3aMbikaHWE €ero KOHTaKTOB,
NnosBneHWe curHana BLICOKOro YPOBHSA
Ha BuiBoge 1 mukpocxembl DA2 v 3akpbi-
BaHWE KOMMYTUPYIOUMX TPaH3WCTOPOB
VT1 1 VT2, 4yTo NpUBEOET K YMEHbLLEHWIO
notpebnaemoro Toka. [ins Bo3obHoBne-
HUS pexuma reHepauvn Heobxooumo
7Bo Ha KOpPOTKOE BPEeMA OTKNI4YUTL
nutaHue, NMbo KParkoBpPEMEHHO 3am-
KHYTb koHgeHcatop C4. C Buix0pnoB
Mukpocxembl DA2 cHUMAKOTCA Mpo-
TuBo}asHule UMNYNbCbl C 3aWMUTHEIMKW
nayaamu, UCKMIOHaIOWMWMN BO3HUKHOBE-
HWE CKBO3HOro TOKa. 3TU WUMNYNbChi

nokasaHa Ha pmc. 2. Ha mukpocxeme
DA2 cofpaH 3apalOwwii reHeparop C
yactotoin okono 50 lNu, ebipabatbiBaio-
WMt NpoTHUBOGda3HEIE UMMYNBCHI C pas-
nenuTenbHbiMyu - naysamu. Harpyska
BK/IOYEHA B AWaroHanb MoCTa U3 YeTbl-
pex BbICOKOBOMBLTHLIX 3NEKTPOHHbLIX
KNI0O4EeW Ha NoneBbiX TPaH3ucTopax
IRF840 (VT1—VT4). B kaxnom nonyne-
puoae NoNAPHOCTE NPUKNAALIBAEMOro K
Harpyske HanpsXeHus MEeHAeTCA Ha
NPOTUBONONOXHYK. Mukpocxemst DAT m
DA3 ¢GhOpMUPYIOT CUrHanbl ynpasneHus
"BepxHumu” (VT1, VT3) TpaHancTopamu
MocTa. YNpaeneHuwe sTMMWM MUKpOCXe-
Mamu OCYLECTBNAETCH Yepe3 ONTPOH.I
U1 v U2, koTtopuie o6ecneumBaroT Heob-
XOOAUMYIO TanbBaHWYECKYID pPa3BRA3KY.
DOvop VD1 w koHpeHcaTtop C4 obecne-
yuBaKwT GOPMUPOBAHWE NUTAKOWEro
HanpsxeHusa ona mukpocxembr DA, a
VD2 u C6 — nna DA3.

Paccmorpum nogpobHee paboty
npeobpasoearena. [lepen nopaven
nutanwmx Hanpaxenuwin +8 B n +300 B
koHaeHcatopet C4 v C6 paapsxeHs, a
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Puc. 2

pvonbl VD1 1 VD2 3akpbithl. Mpu aTOM
nUTAIWME HaNPRXEeHUS MUKPOCXEM
OTCYTCTBYIOT ¥ TpaHaucTopsl VT 1 1 VI3
3aKpbiThl. JlONYCTUM, 4TO Nnocne nopaLsv
NUTAIOWMX HANPSAXEHWA BLICOKWMIA YpO-
BEeHb NORBNAETCA CHauyana Ha eeiBoge 6
DAZ2. Npw aTomM TpaHavcTop VT2 oTkpbi-
BaeTCs W BKJOYAETCA W3Nyyalowmi
avop ontpoxa U2, ogHako HanpaxeHwe
+300 B k Harpy3ke He npwknanbiBaer-
cs, nockonbky Mukpocxema DA3 obec-
ToueHa w TpaHauctop VT3 3akpuiT.
Takxe npw OTKPLITOM TpaHauctope VT2
xoHpeHcatop C4 3apaxaercs oT ucTou-
Huka +8 B vepe3s guwon VD1 u vepes
Manoe COnpPoTUBNEHWE KaHana OTKpbl-
toro TpaHauctopa VT2. Bo Bpewms
3aWWTHOW nNay3bl BCEe TPaH3ucTopsl W
U3ny4awuive Anoasl ONTPOHOB 3aKpPbi-
Tei ¥ Harpyaka obectodeHa. MNocne
3TOr0 BHCOKWIA YPOBEHb NOABWUTCHA Ha
smBoae 4 DA2, 4TO BLI3OBET OTKpPbIBA-
Hue TpaHauctopa VT4 u obnyyeHue
doTtoamopna ontpoHa U1.

Mockonsbky koHaeHcatop C4 aapsaxeH
[0 HanpsxeHws okono 8 B, obnyyeHve
doroanona ontpoHa Ul BLi3oBeT OTKPbI-
paHue TpaHauctopa VT1. TpaHavcTopsl
VT2 1 VT3 npw 3TOM 3aKpeiTel. B peaynb-
Tate Kk Harpyske Gyaer NpuioXxeHo
noctosHHoe Hanpsxexue 300 B nniocom
K HWXHeMy no cxeme BuiBody. [lpwu
OTKpbiBaHWM TpaHaucTopa VT4 koHpeH-
carop C6 s3apaxaercs no 8 B, obecne-
yuBas nuTaHue mMukpocxemb DA3.
3arem onaTh CneayeT 3awmrTHas naysa,
npwv KOTOPOW BCE TPaH3UCTOPb! 3aKPBITH
1 Harpyaka obecrtoveHa. Mpu panbHein-
wem noABfeHWW BbICOKOro YpOBHA Ha
ebiBone 6 DA2 TpaHaucTop VT2 OTKpbi-
paetcAa w obnyksaerca dorToomon
onTpoxa U2. Tpanauctop VT3 npu 06ny-
yeHuu U2 Ttakxe OTKpHIBAETCA, a TpaH-
aucTopst VT1, VT4 3akpbitsl. [pyn 3TOM K
Harpyake HanpsxeHve 300 B npwknaibl-
paeTca B 06paTtHOW NONAPHOCTY — NII0-
COM K BEpXHEMY No cxeme euiBoay. KoH-
nexcatopel C4 v C6 noasapaxaloTcs

kaxabiit nonynepuon. Beupy oO4eHb
manoro toka, noTpebnaemoro Mukpo-
cxemamu ICM7555, a Takxe manoro
o6paTtHoro Toka auwopce VD1, VD2
3HEpPrus 3apAXeHHbIX KOHOEeHCaTOpOoB
pacxoayeTca B OCHOBHOM Ha 3apsaaky
eMKOCTEeR 3aTBOPp—WCTOK TPaH3WCTO-
pos IRF840. [lnuTenbHOCTb 3apsaKW
3THUX EMKOCTEN OuYEHb Mana, NoaTtomy
paapsxalotcs koHaeHcatopsl C4 v C6
3a Bpema Nonynepvuoja HesHauuTeNb-
HO.

TpaHchopmatop T1 HamoraH Ha
konsue K40x25x11 u3 cdeppwura C mar-
HWUTHOR NPOHULAEMOCTLIO 2000.
Monyo6motku 1.1 1 1.2 copepxar no 5
BUTKOB XryTa w3 16 npoeogoe N3N 0,69
(MOXHO NPUMEHUTL 3KPaHUpPYLYI0
onnetky ceveHuem 4...5 MM® B X10pBU-
HUnoBoW wuaonsauuv), obmortka Il — 160
BUTKOB TOro Xe nposoga, obmotka Il —
2x7 BwTkoB nposoga N3N 0,41
Opoccens L1 BeinonHeH Ha MarHuTonpo-
sone 626 wa toro xe ¢eppura. Ha kap-
Kkac HamaTwiBaloT npoeon N3N 0,69 no
3anoNHEeHWA ¥ Mexay nonoBuHaMu
NOMELLAIOT HEMArHWTHYIO npoknagky
TonumHou 0,1 Mm.

Hanaxusauue. MNogbopom anemex-
ToB R3 w1 R6 (cm. puc. 1) yctaHaenueaioT
4acToTy NoBiLIAOLIero npecbpa3osare-
na (40 kMy) W BeIXOOHOE HanpRXeHue
300 B cooreercreeHHo. [Moabopom
pesuctopa R2 (cm. puc. 2) ycraHaBnu-
BAIOT BbIXOOHYIO YacToTy npeobpasosa-
Hua (okono 50 Mu).

NIMTEPATYPA

1. ExumoB A. CrabunnauposaHHii npeob-
pasoBatent Hanpsxkenus 12/220 B. — Pagwo,
2005, Ne 7, c. 32, 33.

2. OzonwH M. CrabunmavpoBaHHbii npeob-
paaceatent 12/220 B. — Pagwo, 2006, Ne 12,
c. 30, 31.

3. Noneit U. NpecGpascearens onA nuTa-
Hua GLiTOBOM annapatypul. — Pagwo, 2003, Ne 1,
c. 29—32.
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MNpepnaraem yHWBEpCanbHbIA Nnpo-
rpammatop WizardProg-77USB.

Kpatkwit nepeyeHb nopaepxveae-
MbiX TUMOB MUKPOCXEM:

EPROM: 2716-27080;

EEPROM/FLASH: cepwu 28, 29, 39,
49 pasHeix Npou3BoaMTENei, aNeKTpU-
yecku crupaemuie 27CXXX Winbond,
Firmware/Hub; MCU dwvpm Intel, Atmel,
Philips, Winbond, Microchip;

SEEPROM: 24Cxxx, 93Cxx, 25LCXX;

GAL/Norvyeckue marpuubt: 16v8Xx,
20v8x, 22v10A.

Bce mukpocxemel B kopnyce DIP
NPOrpaMMUpYIOTCA B EAMHOW PO3ETKe
ZIF-40 ARIES Gea npvMeHeHus agan-
Tepos. [porpaMmaTop He HyXXAaeTcq B
6noke nuTaHus.

Llena — 2900 py6.

www.wizardprog.com

Ten. (351) 265-46-96.
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42 CBapoOYHbIA annapart U3 aeTtanem

cCTapbix Tenesn3opos

| A. OBYXOB, r. lromens, Benopyccus

Muorum B xossifictee npuroguwncs 6bl annapar ANs aneKTpocsap-
Kn geranen n3 YepHoix mertasnnos. [lockonbKy cepuiiHO Bbinyckae-
Mble cBapoOyYHbie annapartbi JOBOJIBHO AOPOrk, MHOIrMe pagnomobu-
Tenu 6epyTcs 3a caMOCTOSTENbHOE UX narotosnexHmne. 06 ogHom n3

camoro Havana paboTtel 8 mocraBun
cebe 3apavy co3naHua MakCUMansHo
NpocToro W AeLwesoro CBAPOYHOro anna-
para C UCNoNk30BaHWEM B HEM LUMPOKO
pacnpocTpaHeHHeIX Aetanei u yanoe. Ua
[BYX OCHOBHbIX BapWaHTOB KOHCTPYKLIMW
annapara — CO CBapONHbIM TpaHchopma-
TOPOM WNKU Ha OCHOBE KOHBEpTOopa — Gbin
BuibpaH BTOpO. [lefcTBUTENEHO, CBApOY-
Hbill TpaHCOpPMaTop — 3TO 3HAYUTESb-
HbIV MO CEYEHWIO W TAXENLIR MarHUTONPO-
BOA W MHOTO MEOHOro NpoBoaa ans obmo-
TOK, 4TO AN MHOMMX ManofocTynHo.
ONEeKTPOHHLIE XEe KOMMNOHEHTH ANA KOH-
BEPTOpPa MpW WX npaeMneHoOM Buibope
HeaeUUMTHB M OTHOCUTENBHO AELUEBbI.
B peaynsrate [OBONBHO ANUTENEHbBIX
SKCMEPUMEHTOB C PasnUyHbIMKU BUOAMMW

. KOHBEPTOpPA Ha TPAH3WUCTOpax W TPUHW-

CTopax 6bina coctaeneHa Cxema, noka-

- 3aHHas Ha puc. 1. MpocTuie TpaHsucTop-

Hbleé KOHBEPTOPBLI OKA3aMMChb Ype3Bbi4aii-
HO Kanpu3HbIMW W HEHAOEXHBEIMKY, a TPU-
HUCTOPHBIE Be3 NOBPEXOEHUA BbiAepX -
BAIOT 3aMbIKaHWE BBIXOOA N0 MOMEHTA

~ cpabarteiBaHua npepoxpanutens. Kpome

| TaKkuX yCTPOWCTB paccKa3biBaeT 3Ta CTaTbsA.

TOro, TPUHWUCTOPLI HArpeBalTCA 3HaYM-
TENLHO MEHbLLIE TPaH3WUCTOPOB.

Kak nerko BMpeTh, CXEMHOE pELLeHVE
HE OTNINHAETCH OPWUIMHANLHOCTEIO — 3TO
OObINHLIM OAHOTAKTHLIA KOHBEPTOP, €ro
[OCTOMHCTBO — B NPOCTOTE KOHCTPYKLMKN
W OTCYTCTBUU NedULMTHBIX KOMNNEKTYIO-
wux, B annapare MCNoNbL30BaHO MHOro
pagvopeTtane OT CTapbiX TENeBU30pOoB.
W, HakoHeL, OH NpakTudecku He Tpebyer
HanaxXvBaHWA.

CeapoyHbitd annapar obnapaer cne-
AYIOWWMW OCHOBHBIMW XapakTepucTn-
Kamm:

MNpepenst perynupoBaHus

CBapo4HOro Toka, A
MakcumaneHoe HanpsxeHwe

Ha 3NeKTPOoAe Ha XONOCTOM

xony, B
MakcumansHeit notpebnae-

MGl OT CeTH TOK, A
HanpsaxeHwe B nutaowen

CEeTWU NMEepeEMEHHOr0 TOoKa

vacrotoi 50 My, B
MakcumanbHbIA aMameTp cea-

POYHOrO 3MeKTPpoAa, MM

MpoponxuTensHOCTL Harpys-
ku (MH), %, npw Temnepa-
Type Bo3gyxa 25 °C 1 Bbl-

XOAHOM TOKE
TO0R ssdns st sesasagn 60
AH0R e ol miiimes mmiemsmms 40

labaputel annapara, mm . .350x180x105
Macca annapara 6ea nogso-
nAwmx kabenei v anekTpo-
popepxarens, Kr

Pop, cBapo4HOro Toka — NOCTOAHHBIN,
perynupoBaHue — nnasHoe. lNpwv ceapke
BCTHIK CTallbHbIX IUCTOB TONWMHONR 3 MM
BNeKTponoM AMaMerpoM 3 MM yCTaHo-
BMBLUWIMCA TOK, norpebnaemuiit annapa-
TOM OT ceTu, He npeBbiluaeTt 10 A,

CBapo4HOE HanpsXEeHWe BKNH4AIoT
KHOMKOW, pacnonoXeHHON Ha 3NeKkTpono-
pepxarene, 4To No3BONAET, C OQHOW CTO-
POHBI, MCNONL30BaThL MOBLILWEHHOE Ha-
NMPAXEHWE 32XWraHus Oyr'M U NOBLICUTH
anekTpobeaonacHoCTs, C APYrow, no-
CKOMNbKY Npu OTNYCKaHWW 3NeKTRoLoaep-
XaTens HanpsaxXeHWe Ha anekTpoae aBTo-
MaTM4ecKku oTKNYaeTcH. MNoBbilueHHoe
HanpsxeHwe obneryaeTt 3axuraHwe Oyrv
v obecneyvBaeT YCTOWYMBOCTL €€ rope-
HUA.

Wcnons3aoBaHue NocTOAHHOIO CBapoy-
HOrO TOKa Npy obpaTHOM NMONAPHOCTK
CBapo4HOro HanpsxeHWs No3BONAET coe-
OVHATH TOHKONWCTOBLIE AETanu.

CeTteBoe HanpaxeHWe BeINPAMNAET
avoaHeln moct VD1—VD4. Bunpsam-
NEHHLIN TOK, NnpoTekan Yepea namny HL1,
HayvHaer 3apaxarte koHpeHcartop C5.
JNamna cRyxuT orpaHusuTeENnemM 3apsaHo-
ro ToKka ¥ MHOMKaTopoM 3TOro Npouecca.
Ceapky crnepyer HauvHaTh TONLKO nocne
Toro, kak namna HL1 noracHer.

| - [}1 &3 R1Z 20K |
VD5 08146 22 K 240 S81
it VS3—VS7 KY221A; §
VD6 118146 75 K ¢4 2200 R13 VD8, VD9 KA2136. g
o 2 I vsz | 20« g
vD7 18146 B | c2 KY221A
6800 ! A 10_p, 0] & %
& YTt . [ Re VDI—VD20
M1 o500 | KT175 ,, 55 5 Ka2135 51 &
_@_ D1 ' e 1<1s 1 %5;524== <
cb ~ R7 68 MKx
\ Lt B 1'I|"R 7 T 14] | |*fo00 B
Vs3 [
FU1 — HL2 - 015 T vyérsggb 6,
SALT | 25A VD3 # 1z R8 68
= Bt 7 & L o |7 -
S Vst cs c6-cr7|vS4 R15 R20 27 g
N TR 1000 MK 0,1 MKx =] 0,15 S
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OnHoBpemMeHHO 4epes3 gpoccens L1
3apAXalnTca  kKoHpeHcatopet Bartapeu
C6—C17. Ceeuenne ceetoguopa HL2
NOKa3bIBaEeT, 4TO annapar BKJIIO4YEH B CETh.
Tpunuctop VS1 noka 3akpsiT.

MNpwu Haxatuw Ha kHOMKy SB1 3any-
CKaeTCA WMNyNbCHBIA reHepaTop Ha
yactoty 25 kl'y, cobpaHHbiil Ha opgHone-
pexogHom TpaHauctope VT1. UMnynscol
reHeparopa OTKPHBaKT TpuHucTop VS2,
KOTOPLI, B CBOK OYepeb, OTKphiBaer
COEOMHEHHBIE NapannefibHo TPUHUCTOPRLI
VS3—VS7. KoHpeHcatopst C6—C17 pa3-
pAxalTca yepea apoccens L2 v nepevy-
Hyl0 06MOTKY TpaHcdopmartopa T1.

Lens apoccens L2 — nepBuyHaa 06-
MOTKa TpaHchopmaropa T1 — KoHaeHca-
Topet C6—C17 npepncrasnsetr cobow
konebGarensHui KOHTYP. Korga Hanpasne-
HWE TOKa B KOHTYpPE MEHRAETCH Ha NpoTu-
BOMONOXHOE, TOK HayvHaeTr NpoTeKaTb
yepes nvonn VDB, VDI, a TpuHUCTOpL
VS3—VS7 3akpuiBaloTcs A0 CNenylowero
UMNYNbCa reHepaTopa Ha TpaH3wucTope
VT1. Janee npouecc NOBTOPAETCA.

NmnynbCel, BO3HUKAKOWMWE Ha 06MOTKE
Il TpaHcopmaropa T1, oTkpLiBAIOT TPU-
HUcTop VS1, KOTOpLIA HANPAMYID coeou-
HAET CETEBOI BHINPAMUTENL Ha
ovopax VD1—VD4 ¢ TpuHucTOp-
HbIM npeobpazoBarenem.
Ceetogvon HL3 cnyxur gns

oBmoTKK B ero okHe. O6moTka cocTouT us
175 ewTkoB nposoga N3B-2 1,32 (nposog
MEHbLUErD AOuaMeTpa MWCNoNb30BaTh
Heneana!). MarHMToNpoBoOg ACMKEH UMETE
HeMarHuTHe 3azop 0,3...0,5 mm. WH-
OyKTUBHOCTL aipoccens — 4010 mklH.
KonpgeHcatopel C6—C24 ponkHb!
o6nanare MansiM TAHFEHCOM Yria avanek-
TpuHeckux notepb, a C6—C17 — ewe wu
pabourm HanpsixeHnem He meHee 1000 B.
Havnyuiive w3 wenbiTaHHLIX MHOK KOH-
neHcaropoB — K78-2, npyMeHsBLIVeCcH B
Tenesuaopax. MoxHo ucnone3oeate U
Gonee WWPOKO PacnpoCTPaHEHHBIE KOH-
[EHCATOpLl 3TOMo TWNa APYro eMKOCTH,
[OBEAs CYMMapHYI0 eMKOCTb 00 yKasaH-
HOW B CXEME, a TAKXKE NNEHOYHBLIE UMNOPT-
Hbie. MOonbITKKM MCMoNL30BaTL ByMaXHHE
WY OpYrve KOHOEHCATOPH, PacCYWTaH-
Hbie Ha paboTy B HU3KOYACTOTHLIX LIENsX,
NPUBOAAT, KaK NPaBuio, K BbIXOAy UX W3
CTPOS 4epe3 HEKOTOPOE BPeMs.
Tpwhucroper  KY221 (VS2—VS7)

¥enaTensHO UCNoNL30BaTh C DYKBEHHBIM
WHOEKCOM A UnK B KpaitHem cnyyae b unm
I Kak nokasana npaktvka, BO Bpems
paboTel annapata 3amMeTHo pasorpe-
BAIOTCH KATOAHLIE BLIBOALI TOUHUCTOPOB,

WHOMKaLUWKM npouecca rede-
pauuu UMMNYNLCHOTO HanpaXe-
HUA.  Owops VD11—VD34

BLINPAMNAT CBAPOYHOE Hanps-
*eHue, a koHaeHcatopel C19—
C24 — €ro crnaxwearoT, cﬁner-

4asn TeM CaMbIM 3axXuraHve cea-
POYHON OyTu.

Buikniouatenem SA1 cnyxur
NakeTHBI UK UHOW Nepekmio-

Nno CBOMM HacTOTHLIM XapakTepucTukam
TpuHUCTOpbl KY221A. Ho cpeagy poctyn-
HblX, Hanpumep, w3 cepwit T wim TN,
Takux Het. lNepexon e Ha HW3KO4acToT-
Hble npubopbl 3aCTaBUT NoHWM3WUTL pabo-
Yylo yactoTy ¢ 25 Ao 4...6 kly, a ato npu-
BEOET K YXYOLUEHWIO MHOMMX BaXHEWLLmMX
XapakTepucTUK annapara v rpoMKoMy
NMPOH3WUTENBEHOMY MUCKY MpY CBapKe.

Kpome 310ro, yCTaHOBNEHO, 4TO OOUH
MOLLHBIA TPUHUCTOP MEHEE HAZIEXEH, HeM
HECKONBbKO BKMIOYEHHBIX MapannensHo,
NocKonbKY UM nerye obecneyuTs nyyiime
ycnoBusa otBepeHus tenna. JocratouHo
rpynny TPMHUCTOPOB YCTAaHOBUTL HA OOHY
TENAOOTBOOALLYH NNACTUHY TONWMHO He
MeHee 3 MM.

MoCcKONbKY TOKOYPaBHUBAIOLME PE3N-
cTopst R14—R18(C5-16 B) npu ceapke
MOryT CMALHO pasorpeBarthbCH, WX nepen
MOHTaXOM Heobxogumo oceobopute OT
nnacTmaccosos 06onoykm nytem obxura
WNWM HarpeBaHWs TOKOM, 3HaYeHwWe KoTo-
poro Heobxogumo nopobpare akcnepu-
MEHTanNLHO.

Avoael VD8 w VD9 ycraHoBneHs Ha
obuwemM TEnNoOTBOAE C TPUHUCTOPaMM,
npwsem gvog VD9 wiaonuposaH ot Ten-
NOOTEBOAA CNDARHON NPOKNAAKOR.
Bmecto KO213A noponnyT
KO2136 v KO213B, a Ttakxe
KO029996, KN2997A, K[2997B.
Mpr MOHTaxe AWMOAOE W TPUHW-
CTOPOB NPUMEHEHWE TENNONPOBO-
OAWen nactol 06s3aTensHo.

Dpoccent L2 npeacraeBnser

coboin BeckapkacHylo cnvpans U3
11 BuTKOB NPOBOAA CeNeHeM He
MeHee 4 mMm® B TepMOCTOIiKON
V30NAUMM,  HAMOTaHHYKD  Ha
onpaske auametpom 12...14 mm.
Jpoccens BO BpeMsA CBapKu CUb-

yarene Ha TOK He MeHee 16 A.

Cexkuwa SA1.3 3ambikaeT KOH-
nexcatop C5 Ha peawctop R6
Npw BeIKNIOYEHWV ¥ BLICTPO pas-
PAXaeT 3TOT KOHOEHCAaTop, 4TO
NO3BONAET, HE Onacasck nopa-
KEHWA TOKOM, NPOBOAUTE OC-
MOTP W PEMOHT annapara.
Bentunatop BH-2 (c anexTpo-
neuratenem M1 no cxeme)
obecneyvBaeT NPUHyOMTENbHOE |
OXNaxAeHWe y3noB YCTPOWCTBA.
MeHee MOWHbLIE BEHTUNATOPEI
WCMNONbL30BATEL HE PEKOMEHLYET-
CH, WK WX NPUOETCA YCTaHaBNW-
BaTb Heckoneko. KonmeHcaTop
C1 — mobon, NpepHasHa4veH-
Hbiil Ana paboTel NpY NepeMEeHHOM Hanps-
weHum 220 B.

BuinpsmutensHele avoas VD1—VD4
LOMKHBEI BbITe paccydvTaHsl Ha TOK He
meHee 16 A v obpatHoe HanpsxeHwe He
mexee 400 B. Mx HeobxoavMo yCTaHOBUTE
Ha NNacTUH4aTLIe YroNKoBbLIE TENNOOTBO-
ou paamepamy 6015 MM TONWMHOW
2 MM Y3 aniMUHWEBOro cnnasa. Bmecto
OAuHOYHOro konpaeHcatopa C5 MoxHO
ucnonk3oBate 6arapeio U3 HECKOoNbKUX
napannensHo BKIIOYEHHBLIX Ha HanpseKe-
Hue He menee 400 B kaxabiil, npu aTom
emMkocTb Garapen moxer OuiTe Gonbue
YKa3aHHOW Ha CXeme.

Apoccens L1 BuiNoNHEeH Ha CTanbHOM
marHuTonpoeoge MN12,5x25-50. Nopoii-
ner v noboil Opyro MarHuTonpoBof
TAakoro xe wunu Bonbluero ceseHus npu
BLINOMHEHWW YCNOBUS PasMeLaeMocTu

73,5

1— dondax;

nnacmuHa ;

M3-33 4Ero He WCK/IOYEHO paspyllieHue
naek Ha nnaTe W Aaxe BuIXop W3 CTpos
TpUHUCTOpOB. HagexHocTe GyaeT Bhilue,
eCnM Ha BbiBOJ Karona TPWHWCTOPOB
Hanetb nMbo TpyBKW-NUCTOHBI, U3roTOB-
NeHHble U3 nyxeHoll megHow donsru
TonuwwmHoii 0,1...0,15 mm, nubo Banpaxm
B BMAE NNOTHO CBEPHYTOW Cnupanu wa
MEOHOW NYXEHOW NPOBONOKU Auame-
Tpom 0,2 MM W NPONaRTkL NO BCEH aANvHE,
Mucton (GaHpax) QONXeH NOKpPHBaTh
BLIBOA, HA BCIO A/IMHY NOYTW 1O OCHOBAa-
HuA. MasTe Hapo GebicTpo, 4ToOBI HE
neperpers TPUHWUCTOP.

Y qutatene’ BO3HWKHET BOMPOC: a
HENb3A I BMECTO HECKONLKMX CpaBHW-
TENLHO ManoMOLLHBIX TPUHUCTOPOB YCTa-
HOBUTbL OAWH MOWHLIA? [la, 3T0 BO3MOX-
HO MpW ucnonk3oBaHuu npubopa, npe-
Bocxopsawero (Mnv xots 66l CPABHUMOIO)

2—mazrumonpo8od ;
s I—npumumras cxoba;
4—obmomka I ;
5—q@uxcupyrowas

HO pasorpesBaeTcs, No3TOMY Nnpu
HamoTke cnupanu cnepyet obec-
neynTb MexAy BuTKamu 3asop
1...1,5 mm, a pacnonarats npoc-
cens HeoBxooumo Tak, YTobH OH
HaxOOMNCcA B NOTOKE BO3ayXa OT
BeHTUNATOPA.

Maruutonpoeon TpaHcdop-
matopa T1 coctaBneH w3 Tpex
CIIOXEHHLIX BMECTEe MarHuTonpo-
sopoe [MK30x16 wa deppwra
3000HMC-1 (Ha HWUX BLINOAHANK
CTPOYHBIE TpaHCchopMaTopkl CTa-
peix Teneeusopos). MNepeBuyHas v
BTOpPWYHAA OBMOTKW paspeneHsbt
Ha paBEe  CeKuvu  Kaxnaas
(cM. pMc. 2), HaMOTaHHLIE Npo-
soaom MNCA1,68x10,4 B cTeKNOTKAHEBOW
WU30NALMKM W COBOMHEHHbLIE NocNenoBa-
TenbHO cornacHo. MNMepeuyHas obmoTtka
copepxut 2x4 BUTKa, BTOpUYHas — 2x2
BUTKE.

Cekuun HaMaTLIBADT Ha CneuwansHo
W3roTOBNEHHYID AEPEBAHHYIO ONPaBky.
OT pasMaTeBaHWA BUTKOB CEKUWW npe-
[OXpaHsaIoT No Aea HaHpaxa ua NyxeHown
MEeaHOM NpPOBONOKK AVamMeTpom
0,8...1 mm. LupuHa Ganpaxa —
10...11 mm. Nog kaxawin GaHpax nop-
KNanLIBaOT NONOCY U3 3NEeKTPOKapPTOHa
VN HaMaTbiBalDT HECKONbKO BWTKOB
NeHTHl U3 cTeknoTkadu. fNocne HaMoTKU
6aHgaxu NponaveaoT.

OpvH w3 Ganpaxen kaxaon cexkuuu
CNYyXWT BLIBOOOM ee Havana. [ins atoro
vaonaumio nop GaHpaxoMm BhINONHAKT
TaK, 4T0bbl C BHYTPEHHEN CTOPOHBI OH
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PAAMO Ne 9, 2007

HEeNoCPeaCTBeHHO COMNPUKacalsCA C Havya-
nom obmotku cexkuwmn. MNMocne HamoTku
6aHOax NpUNavBaloT K Hadany Cexkuww,
[Ns 4ero C 3Toro y4acTka BuTka 3apaHee
YOANKA0T U30NAUMI0 U 0BMyXMBAKOT Ero.

CnenyeTt uMeTk B BUAY, 4TO B Hanbonee
TAXENOM TennoBoMm pexume paboraer
06motka |. MNo 3Tl NpUyYrHe Npy HaMaTbl-
BaHWM ee cexkuvii u npw cbopke cneayet
MEXAY HAPYXHEIMM 4aCTAMW BUTKOB npe-
LYCMOTPETL BO3OyLUHBIE 3330pbl, BKNa-
ObiBaR MeXOy BWMTKaMW KOPOTKWe, CMa-
3aHHLIE TENNOCTOMKUM KJIEEM, BCTABKW U3
creknotekcronura. Boobuwie, vem Gonblue
BO3AYLUHLIX 3a30poB B 0OMOTKax, TeM
apdekTveHee OypeT oTteepeHwe Tenna or
TpaHchopmaropa.

3peck yMECTHO OTMETUTHL TakxXe, 4To
cekuv 0BMOTOK, U3roTOBNEHHBIE C YNo-
MAHYTHIMW BCTABKAMW U NPO-
Knagkamu npoBoaoMm Toro
xe cedenus 1,68x10,4 mm®
6e3a wzonauwu, GyoyT B Tex
XE YCNOBWUAX OXNaxaaTbCH
nyqie.

Hanee obe cekuuu nep-
BU4HOW 0BMOTKM CKnapbl-
BalOT BMECTe OfHY Ha apy-
ryto Tak, 4tobel Hanpaene-
HWUA UX HAMOTKU (OTCHWTLI-
BaeMble 0T UX KOHLO0B) Bbinu
NPOTUBOMNONOXHBIMU, a
KOHLB HAX0OWNUCE C OOHOM
CTOPOHE (cm. puc. 2). Co-
npukacawowmecs GaHgaxwv
COEUHRAIDT Nankoi, npw-
YeM K nepegHum, cnyxa-
WM BLIBOAAMW CEKLUUNH,
uenecoobpa3Ho NpunasTe
MEOHYI0 Haknagky B Buae
KOPOTKOro oTpeska NpoBo-
03, U3 KOTOPOro BhINOMHEHA
Ccexuus.

B pesynsrare nonyyaercs
XECTKasa HepasbemHas nep-
BuyHaA obmotka TpaHcdop-

maropa. BTopuuHyo uaroTto- Puc. 4
BNAKDT aHanoru4Ho. PBSHHuﬂ
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Puc. 3

TOMbKO B YUCNE BUTKOB B CEKLIMAX WU B TOM,
4TO HeoBXxoauMMO NpenyCMOTPeTb BLIBOA
OT CpeaHen To4KK.

OBMOTKM YCTaHaBNMBAIOT Ha MarHu-
TONPOBOA CTPOro onpeneneHHsIM obpa-
30M — 310 HeoBxoaAMMO ANA Npasuib-
HOW paGoTel BeiNpamutens VD11—
VD32. HanpaBneHue HAMOTKWU BEpXHEe
cekummn obmoTku | (ecnm cmoTpeTe Ha
TpaHchopMaTop cBepxy) A0NXHO GbiTh
NPOTUB YACOBOW CTPENKW, Ha4yuHaa ot
BEPXHEro BLIBOAA, KOTOPLIM Heobxoam-
MO NOAKMIOuYMTbL K gpocceno L2. Ha-
npaeneHne HaMOTKW BEPXHEeW Cekuuw
obmoTtku I, HaoBopoT, — nNo yacosown
CTpenke, HauynHan OT BePXHEero BeiBOAA,

ero nogknoyawT kK O6noky AMOA0B
vD21—VD32.

O6motka Il npencraenser cobou
BuTtok nwoboro npoeofa puamMeTpom
0,35...0,5 MM B TENNOCTOWKOW WU3oNA-
LMK, BbIOEPXKUBAIOWEN HanpsXeHwe He
menee 500 B. Ero MoXxHO pasmecTtuts B
nocnegHiow ovepens B niobom mecre
MArHMTONpPOBOAAa CO CTOPOHLI MEPBUY-
HON 0GMOTKW.

DOns obecnevyeHwn anextpobesonac-
HOCTW CBapoqHOro annapata W addek-
TUBHOrO OXNAXOEHWA NOTOKOM BO3AyXa
BCEX 3NeMeHTOB TpaHcdopmaropa
OYEHb BAXHO BbiOEpXaTb Heobxoaumele
3a30pbl Mexay 06MOTKaMU W MarHuTo-
nposogom. 3Ty 3agadvy BLINONHAOT
YeTulpe GuUKCUpyIOWME NNacTUHBI,

3aknanbiBaeMbie B 06MOTKY npv OKoH4Ya-

TensHon cbopke y3na. MnacTuHel M3ro-
TOBAAIOT W3 CTEKNOTEKCTONMTAa TONWM-
HO 1,5 MM B COOTBETCTBUM C HEPTEXOM
Ha puc. 3. Nocne okoHYaTENLHOW pery-
NUPOBKW NnacTuHel uenecoobpasHo
3aKpenUTb TEPMOCTOMKUM KNeem.

TpaHcdopmaTop KpenaT K OCHOBa-
HWIO annapara Tpems ckobGamu, COrHy-
ThHIMW M3 NATYHHOW MNW MELHOM NPOBO-
noku guametpom 3 mM. 31K xe ckobbl
GUKCUPYIOT B3aWMHOE MONOXEHWUE BCEX
anemeHToB mMarHutonposoaa. lMepepn
MOHTaX0M TpaHchopMaTopa Ha OCHOBa-
HUE MexXay MOMOBUHAMM Kaxaoro wa
TpEeX KOMMNEeKTOB MarHutonposoga
HeoOX0AMMO BNOXWTb HEMarHWTHble
npoknanku u3 3NeKTPOKapTOoHa,
reTuHakca WU TEeKCTONUTA TOMNWMHOW
0,2...0,3 mm.

Lna uarotoenexna TpaHcdopmaropa
MOXHO UCMNONb30BATHE MArHWTONPOBOAK!
W Apyrux TunopasmepoB ceYyeHnem He
meHee 5,6 cm?. MopowpayT, Hanpumep,
LL20x28 unn aga komnnekrta LL16x20 na
depputa 2000HM 1. O6moTky | pns 6po-
HEBOr0 MarHUTONpPOBOAa W3roTOBNAIOT
B BULE €AVUHOW CEeKUMK U3 BOCbMU BUT-
koB, 06moTKy Il — aHanoruyHo onvcaH-
HOMY Bbill€, W3 AByX Cekuui no Aga
BUTKA.

1 — @raney;

2—nnama 1;

I —wnuiexa;

4 — Guod;

5 — nnacmuHa
mennoomBoda;

6— npama 2.

CBapouHLiA BLINPAMUTENb HA OMOA8X
VD11—VD34 KOHCTPYKTMBHO npeacta-
Bnaet coboi otneneHbid Gnok, BuiINon-
HEHHbI B BUOE aTaxepku (cMm. puc. 4).
OHa coBpaHa Tak, 4T0 Kaxdas napa auo-
[OB 0OKa3bIBAETCA MOMELLEHHOW Mexay
OBYMS TEMNOOTBOSAWMMKW NNacTUHaMm
pasmepamu 44x42 MM v TONWMHOW 1 MM,
W3roTOBNEHHEIMWA U3 NUCTOBOIO aniomu-
HWeBOro cnnaea. Beck naker cTAHYT
YETHIPbMSA  CTanbHbiMW  pPe3bBoBLIMK
WNWNLKAaMW AWaMETPOM 3 MM Mexay
OByX bNaHueB TONWMHOW 2 MM (U3 Tako-
ro Xe marepuana, 4To ¥ NA3aCTWUHLL), K
KOTOPBIM BUHTEMW NPUKPENNEHb C OBYX
CTOPOH ABe nnathl, 06pa3yioume BhBO-
OBl BEINPAMUWUTENS.

Bce nvonp B Gnoke opueHTUpPORaHBI
OAUHAKOBO — BLIBOAAMW KATOAA BMpaBo

no PUCYHKY — W BNasiHul
BbIBOAAGMW B OTBEPCTUA
nnatel, KOTOPaA CHYXWT

o6Wwy¥M NAKCOBLIM BLIBO-
OOM BLINPAMUTENSA W anna-
pata B uenoM. AHoOHuiE
BLIBOABI AVOAO0B BNasHb B
OTBEPCTUA BTOPOW NMNaThI.
Ha Hel chopmupoBaHel ABe
rpynnel BLIBOAOB, NOOKMIO-
Yyaemble K KpanHWM BbIBO-
nam obmotku Il TpaHcdop-
Maropa COornacHo cxeme.

YuutuiBas 6Gonbluoi ob-
WMiA  TOK, NPOTEKAKLWHA
4Yepes BuiNpPAMWUTENb, KaX-
OBl M3 TPEX ero BhIBOACB
BbINONHEH W3 HECKONBKUX
OTPEs3KOB NPOBORa AJIMHON
50 MM, BNasHHLIX KaXOLIA B
CBOE OTBEpPCTUE U Ccoenu-
HEHHbIX MalkoW Ha NPOTH-
BONONOXHOM KoHuUe. Mpynna
W3 NecATU AWOA0B NOLKNIO-
YeHa MATbI0 OTPE3KAMMW, K3
YeThipHaaUaTW — LUECThLHD,
BTOpas nnara ¢ obwen To4-
KOW BCexXx awopgoB —
wecTslo. [poBog ny4we
WUcnons3oBaTtb rTubkuid, ce-
yeHueM He meHee 4 Mm2. Takum xe obpa-
30M BbINONHEHB CUNLHOTOMHBIE FPYM-
MNOBLIE BLIBOALI OT OCHOBHOW NEYaTHOMN
nnarket annapara.

Mnatbt BHNPAMUTENA M3rOTOBNEHLI U3
GONLIMPOBAHHOIO CTeKNOTeKCToNuTa
TonwmHon 0,5 Mm 1 06nyxeHsi. Yeteipe
y3KMe Npopeau B Kaxaon nnare cnocob-
CTBYIOT YMEHBLUEHWUIO HArpy30K Ha BLIBO-
Okl AMOA0B NpU TeMNepaTypHbiX aedop-
maumax. [Ina aTol Xe uenu BhiBOAb
ovonoe Heobxoavmo otdopmoBaTh, Kak
nokKasaHo Ha puc. 4.

B cBapoyHOM BLINpAMMTENE MOXHO
TaKkke wvcnonb3aopate Bonee MOLULHbIE
avonobn KO2999E, 2029996, KO2997A,
KO29976, 202997A, 2029976. MWx
4ucno moxert BeiTe MeHbliuMm. Tak, B
O[HOM M3 BApWaHTOB annapaTa ycneLiHo
paGoran BeINPAMUTENE U3 OEBATU OMO-
noe 2[12997A (NnATe — B O4HOM nneuye,
YeTeipe — B Apyrom). Nnowans nnactuH
TENNOOTBOAA OCTanack NPEeXHewW, Ton-
LWMHY WX 0Ka3anock BO3MOXHBLIM yBENW-
YUTL 0 2 MM. dvogs 661U pasmeeHs
HE MonapHo, a No OQHOMY B KaXgom
oTceke.

(Oxonvarne cnegyer)

Pegaxtop — J1. Nlomaxuw, rpadwwa — J1. Nomaxum




CBeTOoBOE Tabno c KPyroBom
MEeXaHU4YeCKON pa3BepTKoOM

A. TUPJTAH, r. CypryT

Mpepnaraemoe Tabno ¢ NoMoLYbio HEGONBLLIOIo YNCia CBEeTOANO-
AOB CO348eT OTHOCHUTENIbHO CJ/IOXHbIE rpaduyeckne n3obpaxenns,
AN KOTopix npu o6biyHom criocobe popmuposarnns notpebosannce
6bi coTHn ceBeTogmonoB. Kak B KMHO MAn Ha TeneBUAEHWH, 3AECh

ucnonb3yerTcs MWHEPLUMWOHHOCTh 4YesioBe4YecKkoro 3peHus.

Cee-

ToauoAabl, pacnonoXeHHbie Ha B,OEIHBIOLQEI?CI nuneﬁxe, BCIMbIXWN-
BaloT B onpegenernom nopsgke. [pu YacTore BpauwleHWsi OKOJO
25 ¢ ' cospgaercs nnmosns, 4To "KapTuHKa" BUCUT B BO3AyXe.

poTtoTMnamy  3TOro  YyCTPOWCTBa
NOCNYXWUn1 HEeOAHOKPaTHO ONUcaH-
Hble B UHTEpHeT-nyBnukauusax "nponen-
nepHoie yacwe” [1, 2]. CoapnaBaemoe

nonobHeim Ttabno waobpaxeHwe Moxer
ObITh KaK CTATUYHBIM, TAK U HECNOXHOW
aHuMauven (MepneHHo Bpawalowancs

Puc. 1

Puc. 2

durypa, namMeHeHue YMcna ee anemMeH-
ToB). Ecnu ucnons3osatb CBETOAVMOALI
NOBBILUEHHOW SAPKOCTH, w3obpaxeHue
Oyner Xopolwo pasnuyuMo He TONBKO B
CyMepkax, HO U OHEeM B OTCYTCTBUE,
KOHEYHO, NMPAMOro COJIHEYHOro CBETa.
O6bem NamaAT NPUMEHEHHOTO B YCTPOW-
cree MK nossonsieT ofHOBpPEMEHHO Xpa-
HWTL B HEM WHGPOPMALMIO, AOCTATOYHYIO
ona GopMUPOBaHUA NATU-LLIECTHU PasHbiX
duryp.

MaexbiiA HepocTaTok Tabno — Hanuuve
B HEM BPaLLAIOLLIErOCH yana — 3acTaenser
no3aboTUTLCA O 3aLUTE 3pUTENEN OT CNy-
yawHbIX Tpaem. Tabno Hecbxoovmo ycra-
HEBNWBATL 33 MPO3pa4HbiM 3KPAHOM, B
BUTPUHE, WX NOABELUWBATL Ero Ha Hepo-
CTYNHOW 3pPUTENSAM BEICOTE.

BAEMbIX Ha NEPBUYHYI0 0BMOTKY BBICOKO-
4acTOTHBIX UMMNYNLCOB W crabunuaartop
4YacToThl BpaweHus aswrarens cobpadbl
Ha OTAENEHOW Nnarve.

Mpouecc warotoBneHus TpaHcdop-
Maropa C BpPalWalowencs BTOPUHHOWN
obmoTkon nopobeH onucaHHomy B [2].
MNpexne Bcero Heobxooumo, ynanue
UKCUPYIOLLYIO LLaiby, CHATL KpLINbYaTKy
seHTUNATOpa U, o6pezae nonacTu, aayu-
CTUTE BHELLIHIOK NOBEPXHOCTL NnacTMac-
COBOro CTakaHa. 3arem, 3akpenue cra-
KaH B NaTpoHe Apenw, C NOMOLLbID Ham-
GUNA YMEHBLLWTL HA HECKO/IBKO OECATHIX
LoNnen MUNNUMETPa ero BHELUHWIA aua-
METp NO BCEil BHELWIHER MNOBEpPXHOCTW,
ocTaeue Hebonbwwve 6GOPTUKU NO Kpaam.
B nonyseHHoM yrnybneHuu HaMmoTaiTe B
oavH cnow 200 BUTKOB aManvpoBaHHOIo
nposoga avametpom 0,1 mm. Ons npw-
panvsa 0O6MOTKE XeCTKOCTWU NMoKponTe ee
CNnoem W30NAUMOHHOIO Naka WM 3nok-
cuaHoi cmonel. BeiBoabl 06mMoTkM Heob-
XOAWMMO MPONYCTUTL B OTBEPCTWA BONWM3W
LEeHTpa gHA NNacTMAcCoBOro CrakaHa.

VT1 T1
IRFB30A

Keue. 4 DA1. BLiB. 14 DD1 +—l

Kebie. 11 DA1, BuiB, 7 DD1=—4

yaen

e DA1 1

56 K 56 Kk
360 K R14
R101k 350 K
+

R21
56 «

/| R23
55!(

R22 |/| R24
5,6K 1k

VT3
BD438

K asuraTemo

Puc. 3

Tabno W3roTOBAEHO U3 KOMMBIOTEPHO-
rO BEHTWNATOPa, Ha POTOpEe KOTOPOro
3aKpenneH Bpallawmincs yaen ¢ 651okom
YrpasneHns U OBYyMS NUHERKaMu CBeTo-
OVOLOB — KPacHeiX W 3eneHeix. Hanps-
XEHWE NMUTaHWA Ha 3TOT y3en noctynaert
4Yepes BLICOKOMACTOTHLIW TpaHcdopma-
TOp, BTOpW4Has oBMOTKa KOTOpOro pas-
MelUleHa Ha POTOPEe W BPaLLaeTCa OTHOCU-
TeNbHO NepBUYHOW, YKPEnNeHHoW Ha
HenopBWXHOM cTatope. [eHepaTtop noga-

Potop paBuratens ¢ W3roToBNEHHOW
06MOTKOW W 3aKpenneHHoW Ha Hem nna-
TOW NOABWXHOroO yana w3obpaxeH Ha
puc. 1.

Teneps Heobxooumo nopobpare wnu
W3roToBUTL BTYNKY W3 W30NALWMOHHOrO
marepuana. Ee BHYTpEHHWM aOuameTp
nomkeH 6uiTk Ha 2...3 MM Bonblue BHeLL-
Hero AvameTpa HaMoTaHHOW Ha potope
06MOTKM Npy ToNWwmMHe cTeHok 1...1,5 MMm.
Hamoraite Ha BTyNKy (BUTOK K BUTKY)

45
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200 BUTKOB 3Manvpo-
BaHHOro NpoBoja Awva-
metpom 0,1 mm, coe-
nawte oTBod, a 3aTem
HaAMOTalTe B TOM Xe
Hanpaenenuu ewe 200
BUTKOB. 3adukcupyite
06MOTKY  Nakom W
3aKkpenuTe BTYNKY Ha
cTatope NoaxonAwmMmM
Kneem wnm "cBapkon” ¢
NOMOULBIO NasnbHUKa"
Takum 06pasom, YTobkl
poTOp € BTOPWUHHOW 06-
moTkon ceobopHo Bpa-
WANcA BHYTPM Hee.
3akpenneHHas Ha cra-
TOpe BTyNka ¢ NepBus-
HOW 0BMOTKOW TpaH-
cchopmartopa nokasaHa
Ha pmc. 2.

Cxema HenoaBwx-
Horo yana tabno wso-
GpaxeHa Ha pwc. 3.
[eHepaTop CUMMETPMY-
HOTO UMMNYNBLCHOrO Ha-
NPSAXEHUA  YacTOTOW
okono 10 kI'y BeiNONHEH
Ha NOrUYECKUX BNeMEeH-
Tax Mukpocxemsl DD1.
Yepes  NBYXTakTHLIN
YCUIUTENE MOLLHOCTYU
Ha MoNEeBLIX TPaH3WCTO-
pax VT1 v VT2 umnynb-
CHOE HanpsaXeHwe no-

Puc. 4

CTYNaer Ha NepBuYHYI0 (Henoa-
BUXHY0) 06MOTKY TpaHcdopma-
Topa T1. MNonesbie n-kaHanbHLIe
Tpaxavctops IRFE30 ebibpaHb ©
6onblUuMm 3anacom No MOLLHOCTH,
NO3TOMY MX MOXHO 3aMEHWTL aHa-
AOFMYHBIMKU MEHBLLENA MOLLHOCTH,
HanpumMep, OTEe4YECTBEHHLIMU
cepwm KMNS05.

Crabwnusarop 4acToTel Bpa-
weHua aeuratens, cobpaHHLIn
Ha Mukpocxemax DA1, DAZ u
Tpanwauctope VT3, aHanoruvuye
onucaHHomy B [3]. OH nuilie ne-
pepenaH Ha opHoONonNApHoe
nuTaHue, M3MeHeHbi ero BXoA-
HOW W BLIXOAQHOW y3nkl. B kaue-
CTBE BXOJHOMO CUrHana ucnofb-
30BaHsl hopMupyembie B y3ne
ynpaeneHvsa ABUraTens BeHTuns-
TOpa MMNYNbLCLL, YacToTa Cneno-
BaHWA KOTOPLIX NPONOPUNOHANL-
Ha YacToTe BpauleHus poTopa.
Ecnu BEHTUNATOP HE UMEEeT cne-
UMansHOro BEIXOAAa 3TUX UMNYNb-
COB, WX MOXHO CHATb C OOHOMO U3
BLIBOJOB YCTAHOBMEHHOW Ha
nnare yana ynpaeneHus Tpexebl-
BOOHOW MUKPOCXeMbl. TOYKY nof-
KNIOYEHWs ONpenensiT 3kcne-
PUMEHTanbLHo, a NPoBoA, Npuna-
AHHBIYA K HAWAEeHHOMY BbIBOAY,
NPONYCcKaioT B NPOCBEPNEHHOE B
nnare orsepctue Hebonblworo
avamerpa.

HL1-HL13 L-834SRC (kpacHbie)
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170
Puc. 6
K anogam HL14-HL20
K anopam HL8, HL11
K avopam HL21, HL24
K anopam HL1-HL7
A G=u12(ess 4
+ + -’0 +o +-O +0
%1 HL11 HL17 E&BB “HL15 H84
-0 o\ - (o 0o O
! (O—=U1.2 (eu. 3)
K kaTogy HL10 K karogy HL23
K karoay HL1 K xatopy HL14
K karopy HL2 K xatogy HL15
K karoay HL7 K kaTony HL20
K karony HL3 K katogy HL16
K katogy HLE K kaTagy HL18
K katoay HL4 K xarogy HL17
K karogy HL5 K kaTogy HL18
Puc. 7

HeobxoauMmyld 4HacToTy BpaLieHws
poTOpa YCTAHABAWBAIOT MOACTPOEYHLIM
peauctopoM R4. B gewicTeyiouiem tabno
OHa COOTBETCTBYET NONYYeHUIO YCTONK-
BOro HENoABMXHOIro uaobpaxeHus. Kox-
nencatops C1, C5, C6, n ocobenHo C2,
HeobxoouMo BuGpaTe C MUHUMANbHBIM
TKE.

Crabunuaarop vmMeer Gonbluoi 3anac
YCTOMYMBOCTH, OfHEKO [AOBONBHO Men-
NEHHO BbIXOOMT B pabouwvin pexum. Mpu
HeoBX0AMMOCTY NapamMeTphbl NeTny pery-
NUPOBaHUA MOXHO WM3MEHWTb, noabupas

anemeHTl R26 v C14. Kputepwit nop6o-
pa — ycToinuuBoCcTs cTabunuaaropa kak B
YCTaHOBMBLLEMCS PeXUMe, Tak U BO Bpe-
M#A NEpPexXofHbIX NPOLEcCos.
HanpsxeHue nUTaHUA MUKPOCXEeM
HenodBUXHOro yana crabwnrManpoBaHo
vHTerpantHeim crabunusaropom DA3.
Ot Hero xe nuraetca U1.1 — "nanysaio-
wan" NoNOBWHA ONTPOHA C OTKPBLITHIM
ONTUHECKWM KaHanom, MexaHW4Hecku
otgenenHas ot "npuemHoi”. NogobHbie
ONTPOHbI 4ACTO WCMNONL3YIOT B NpUHTE-
pax W KOMWPOBafbHBIX annaparax B

KayecTee paryvka Hanwuus Gymaru. B
BL‘U:I,GDM&I'HHTOQ)OHBX OHW CnyXxar par-
YyUKaM¥ 4HacToTe BpaweHws noakaty-
LWEYHUKA.

Ha puc. 4 npueepeH Yeprex nevar-
HOW NNarbl HENOABWXHOIO y3na u pacno-
NOXEHWUA 3NEeMeHTOB Ha Hel. lNnarty pas-
MewaT B n6om yaobHom mecrte, a UK
wanyyatens U1.1 kpenar K kopnycy BeH-
TunATopa Takum obpasom, 4Tobn Ha
kaxaoMm o6opote Hap ONTUYECKUM
OKHOM W3nyYarena npoxoauno Ha pac-
cToAHuM He Bonee 5 MM ONTUYECKOE

WIMHOd DIFwe BYHTVININGLU
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. YyNpaBnsioT aHOAHBIMU Liensi-
| MW COOTBETCTBEHHO "Kpac-

. TOOMOAOB, 3a4aBas UBeTa "

OKHO YCTaHOBMIEHHOW BO BPawaiowemcs
y3ne "npuemHon” Yactu ontpoHa. Mpw
HeoBXoaMMOoCTH BMECTO COOTBETCTBYIO-
LWMX 4acTel ONTPOHa MOXHO NMPUMEHUTE
o06biyHbie UMK  uvanysawowmin  guog v
doTOTpaH3ucTop.

Cxema Bpawatoowerocs yana tabno
nokasaHa Ha puc. 5. B Hem ycTaHoBne-
Hbl YETLIpe rpynnsl CBETOAVMONOB: Kpac-

. Hole HL1—HL13 Ha ogHoM "kpuine”,

seneHsle HL14—HL26 — Ha ppyrom.

. Ceerogvobl PasHoOro LBeTa CBEYEeHWA
. OBMXYTCA NO OAUHakKOBbBIM KpYroebim

TpaekTopusaM, NO3TOMY NpW COOTBET-
CTBYIOLLEM YNPABNEHUN C WX NOMOLLBIO
MOXHO CUHTE3WpPOBATL BNEMEHTHI U30-
BpaxeHus KDACHOT O, 3ENIEHOT0 UMK Xen-
TOro UBETOB.

Curuane: ynpasneHus Gopmupyer no
3anucaHHoi B Hero nporpamme MK DD1.
Hauano npouecca BbiBoaa uaobpaxeHus
Ha kaxpom ofopore portopa 3apaert
uMnynec, hopmupyemeiin GoTonpruemHn-
koM ontpoHa U1.2 npu npoxopne Hag
wanyyarenem. Mocne GuneTpaummn Lensio
R2R3C2C7 w ycuneHws TPaH3uCTopoM

- VT1 3atoT viMnNynkC NOCTYNaeT Ha BXopn,

RAOD MK.
Katogw ceetoavopnoe HL1—HL7 w

- HL14—HL20 nogknioyeHsl nonapHo K
. BLIBOAAM RB0O—RB6 MK yepe3 pesucto-

pbt, COBPaHHBIE B MUHWATIOPHbBIE HEThIpEeX-

. pesuctopHeie Habope DR1—DR8. Takue
. HaBGopbl NErKo HANTV Ha HEUCNPAaBHbLIX UM

MOpanbHO YCTapeBLUMX KOMMbIOTEPHBIX
nnarax. CoegvHeHHBIMW B NoOcCnepoBa-

. TeNbHO-napannensHsie rpyn-

nel ceetoguopamu HL8—

- HL13 w HL21—HL26 ynpa-
. BNAET 4YEepe3 YCWIUTENW Ha
. TpanaucTopax VT2 nVT7 cur-
~ Han ¢ ebixoga RB7 MK,

CwrHansi, GopMUupyemMbie
Ha BuiBogax RA1 u RA2 MK,

HbiX" W "3eneHsbix” rpynn cee-

. 3NeMeHTOB CO030aBaemoro

. uaobpaxenvn. Younutenu
aTuX curHanos cobpaHbl Ha Puc. 8
TpaHauctopax  VT3—VT6,

. VT8, VT9.

Bpawaowmuica ysen nuraeTcs ot
o6motku 1l Tpancdopmartopa T1 uyepes
AVOHBIA BEINPAMUTENLHEIA MocT VD1 1
vHTerpanbHuiin crabunvzarop DAT.

Ha puc. 6 nokazaHbl 4epTexuv nedar-
HbIX MPOBOAHWKOB Ha ABYX CTOPOHaXx
nnatel Bpawawuwerocs yana. Pacno-
NOXeHWe fevanei Ha Her waobpaxeHo B
macwrabe 2:1 Ha puc. 7. Tak Kak psura-
TeNb WCMNONL30BAHHOIO BEHTUNATOPA
CpaBHUTENBHO MAanoMOLLUHbLIA, C LENbLIO

. yMeHbLUeHWs Beca 1 pa3mepos BpaLlalo-
| LWerocs y3na B HEM NMPVYMEHEeHLI B OCHOB-

HOM MaJ'IUraGaDMTHHe aneMeHTel anA
MOBEPXHOCTHOIrO MOHTaXa.

Kpyxkamy C TO4YKamu BHYTPU Ha
puc. 7 NokasaHsl nepexonbl Mexay npo-
BOOHWKEMW Ha pa3sHblX CTOPOHaxX nnarvhkl.
B orMeuyeHHbie Takum o6pasomM oTBep-
CTHUR HEOG)(OJJ.MMO BCTaBWUTb U NPONaATb C

' [BYX CTOPOH OTPE3KM HeM30MPOBAHHOTO

npoeoga.
LleHTpansHoe oTBepcTwe nnatbl C1y-
XUT AN NpoXopaa npoBoaoBs k obmoTke I

. 1paHcdopmatopa T1. B oTBEpCTMAX Chpa-

Ba W Cneea OT LEHTPanbHOro HapeaaloT

peasby ANA BWHTOB, KPENAWWMX nnaty K
MNacTMaccoBOMY CTakaHy poTopa nBura-
Tens. NpakTuka nokaswpiBaeT, yTo coepu-
HEHWE NONYYAeTCA A0CTATOYHO NPOYHLIM,
ecnv Hapesatk pessby He MeTuukom, a
camMuM BUHTOM. [luameTp NpocBepneHHo-
ro B nnate oTBEepCcTMA B 3TOM cry4ae
nomkeH 6uiTe Ha 0,5 MM MeHbLLE BHELLHE-
ro anamerpa peavbbl. Cnepyet, oaHako,
NOMHWUTB, HTO TakOe COoeavHEHWe MOXeT
He BbiOepXaTk MHOrokparHoi cGopku u
pa3bopkwm y3na.

Mnata AoMKHA NAOTHO npwnerate K
cTakaHy poTtopa, a Ana aToro BO BCeX
MecTax naek Ha Npunerawwen K Hemy
CTOPOHE MANaTkl B CTAKaHEe A0SMKHLI UMETh-
ca yrnybnexuns. Ytobel caenarte vx, NpoLie
BCEro 3akpenutb Ha CTakaHe ewe He
CMOHTUPOBAHHYI0 NNaty (UeHTpansHoe
OTBEPCTUE AOMKHO TOYHO COBNAcTk C reo-
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:1007€8008£00800A08300002031CE62BID0AC4308A
:0807F80010020318DC2BDE2BBC
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METPUHECKUM LEHTPOM [Ha cTakaHa) u
NPOCBEPNUTL BCE MOHTaXHLIE OTBEPCTUA
HackBO3b. [ocne 3Toro NNarty CHUMAaKT, a
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11111111
00111111
01111111
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01111111
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01110111
01111011
01111101
01111110

OTBEPCTUA B CTaKaHe 3EHKYIOT CBEepnom
GonNLLIOro guameTpa.

Jo yctaHoBkm Ha nnaty 18-koWTak-
THOW navenu ana MK HeoGxoammo CMOH-
TUpoBaTh NONagawwue Mo Hee peav-
ctop R6 v koHpeHcaTop C1. BuiBoap 151
16 naHenw BCTaBNAKOT B NpenHas3Ha4yeH-
HbIE ANA HUX OTBEPCTUS W NasioT ¢ obpar-
HOW CTOPOHbLI Nnatel. OcTanbHble BbIBO-
b, 30rHyB v o6pesas, NanT "BHakKnaa-
Ky" K Me4aTHbIM NPOBOAHWKAM BEpXHen
CTOPOHB.

BhiBoabl CBETOAMOOOE W (oTOnpUeM-
HUKA, HaXOOAWMXCA Ha "Kpbinbax” nnarhbl,
COEAUHSAIOT C COOTBETCTBYIOLLMMMW KOHTaK-
THBIMUW MAOLWAAKaMI B LLEHTPaNLHOK| 4acTu
ToHKkMMM (0,1 MM) 3ManvpoBaHHbIMK MPO-
pogamu. 3t npoeopa cobupaloT B aBa
XKryTa v PUKCUPYIOT B HECKONBKMX TOYKEX
Kannsamu Knes.

Yro6el npu pabore 1abno He BO3HWUKE-
na HexenatensHan Bubpauws, cobpaHHbIA
BpaWALWMIACA y3en HeoBxooumo mexa-
HU4ecku cbanaHcupoBaTk Kak NpW ropu-
30HTANLHOM, TaK W MPY BEPTUKANLHOM
nonoxeHuu "kpeinbes”. BanaHcwpoBOY-

HBIMW FPY3aMW NOCNYXaT Karnnu Tepmo-
knes. Ho uvu moryT ObiTh U Kannm Nnpunos,
HAHECEHHOro Ha CcBOBoAHLIE Y4HaCTKW
donbr.

MpoeepeTe NpaBunbLHOCTL cOopkK, AnA
yero nopanTte HanpsxeHue +15 B Ha
HENoABWXHLIN y3en Tabno npy oTKAo4YeH-
HOM aeuratene. Yoéegurteck, 4To nuTaHue
nocTynaeT Ha Bpawalwuincs y3en w
mexay esBopamu 14 u 5 nasenn MK nme-
erca HanpsixeHve 5B npu noBom yrne
NOBOPOTA POTOPAE ABUraTens OTHOCUTENb-
HO €ro craTropa.

BHIKNIOYUB NUTaHWe, ycTaHoBuTe B
navens Bpauiaiouerocs yana MK ¢ sanu-
caHHoO# B Hem nporpammoi port_test
(rabnuya), cneunansHo npenHasHayveH-
HOW AN\ NpOBEpPKW 3TOro yana npw ocra-
HoBneHHom peuratene. locne nopauv
MUTaHUA CBETOANOABI LOMKHBLE 3aXWUraTe-
Csi NOONEPEOHO B NOCNEA0BaTENBEHOCTH OT
Kpas K LEeHTPpy Bpawalowenca nnartol
(wecTb cBETOAMONOB, BAMXaNUMX K LEH-
TPY, BKIIOHAIOTCH OOHOBPEMEHHO), CHava-
na kpacHuie, 3aTem 3eneHsie. Ecnv nocne-
[0BaTEeNbHOCTE BKNIOYEHWA CBETOQMOLOB
HapyllaeTcs, HeoBXxoaMMOo HaWTv U YCTpa-
HWTb OWKOKKM B MX MOHTaxe. 3aBepLuns
NPOBEPKY, MOXHO 3aMEHUTb B MUKPDOKOH-
TRONNepe TECTOBYIO NPOrpaMmMy OfHOW U3
npvnaraemblx K CTaTbe Nporpamm CeeTo-
BbiX addEeKTOB U NOOKNIOYUTE K Henoa-
BUDKHOMY Y3ny ABuravens.

Mporpammet MK PIC16F84A HanwcaHbl
Ha A3bike C. Mcnonb3oBanca KOMNWNSTOR
HI-TECH PICC, 6GecnnatHylo YNpoOLIEHHYIO

Bepcuio  kotoporo  HI-TECH
PICC Lite moxHO ckavaTb C
canta <www.htsoft.com>.

Eg"?;:; OHU vMeloT MHoro obLero, a
{OXFF) pA3NMYalTCA B OCHOBHOM
{0x3F) MacCUBaMW NaHHLIX Q1S pea-
(0x7F) NN3aLmM TOro UK WHOro cBe-
i ToBOrO 3hdexTa.

{0x6F) Y1061 paspaborark Takow
(0x77) MaccwB, HeoBxoaMmo Havep-
:g:gg; TWTH TPUHAALIATE KOHLEHTPU-
{0X7E) yeckux OkpyxHocTen u 120

nepecekalwmx wx 4epea

Kaxgasie 3 rpagyca paguycos.

CuHresvpyemoe uaobpaxe-

HWE PUCYIOT LIBETHBIMW TONKA-

MU B MeCTax nepecevyeHwi
OKPYXHOCTEN C paauycamu, Kaxnaa 13
HWX COOTBETCTBYET BCMbILLIKE CBETOAWO-
na. Mo BHELWIHEeW OKPYXHOCTW pacnono-
XEeHbl BCnbilku cBetoawopoe HL1 w
HL14, no cneayiowei 3a Hew — HL2 n
HL15 v tak panee. Umeite B BUAOY, 41O
CBETOAMOOBI Ha LWeCTU BHYTPREHHUX
OKPYXHOCTSAX MOryT BCMBIXWBATh TONLKO
OAHOBPEMEHHO (KpacHbie u 3eNeHbie
oTAenbHO). PparMeHT NoaroTOBNEHHOTO
K nporpammMmupoBaHvio unaobpaxeHus
nokasaH Ha puc. 8.

Kaxabiid 6aiiT, 3annceiBaeMbii B Npo-
rpammy, otobpaxaeTr cocTosHWe CBETO-
OVMOOOB Ha O4HOM pagwyce noaroToB-
nevHoro uaobpaxenws. Mnagwwia pas-
pan GaWra cooTBeTCTBYeT ceBeTtoauoay,
Hanbonee yganeHHoOMy OT LeHTpa, cTap-
LKA — rpynne 13 WecTu CBeToavonos B
ueHTpe. BaiTtbl 3anvceiBalOT B nopagke,
COOTBETCTBYIOWEM BpPaWEHWID poTopa
rMpoTYUB YaCOBOWM CTPENKW, HauynHas ¢ Toro
MEecTa, rae HaxoAMTCA AarTyUK CUHXPOHW-
avpylowmux umnynscoe. [ns ceetogwo-
0B, YNpaBnsemMbix No OTAENLHOCTH, enu-
HULIA B COOTBETCTBYIOLLEM paspsane Gaita



COOTBETCTBYET BLIKMOYEHHOMY, @ HOMb —
BK/IIOMEHHOMY. YNpaeneHue LWecTUCBeTOo-
AWOAHBIMW FPYNNammn uHoe: npu 1 B cTap-
wem paspsge OaiTa CEETOOMOOLI BKKO-
YeHbl, a npy 0 OHKW BLIKNIOYEHD .

Yyture, 4T0 MHPOpMaLMA 0 TOM, CBe-
TOOMOAbl KaKoro uBeTa AOMmKHB ObiTb
BKNO4eHb:, B Tabnuue orcytcreyer. Liser
3303107 NPOrpaMMHONA YCTAaHOBKOW BbICO-
KOMO MW HU3KOMO YPOBHSA HanpskeHus Ha
ebixopax RA1 u RA2 MK. Mpu atom Heob-
XOAUMO YMMTBLIBaTH, HTO NUHEWKW CBETO-
AVWONOB PasHOro UBeTa pas3BepHyTh B
npoctpaHcTee Ha 180 rpaaycoe u 3aHu-
MalT OANHAKOBOE MNOMOXEHWE Yepes rnon-
ofopora poTopa.

MNpuMepsl CcO30aHHLIX € NOMOLBLIO
Tabno ceeTOoBbIX GUIyp NOKasaHbl Ha
obnoxke xypuana. Bce 120 Gaintos
HeobxoaMMo 3anUckLiBaTh B NaMaTb TOMb-
K0 Ana GopMUpOBaHWs W30BpaxeHuid,

Hanpumep, Haanucein, B KOTOPbIX Kakas-
nubo cummeTpua otcyTeTeyet. MNpu cuH-
TE3e CUMMETPUYHBIX (uryp obbem Tab-
NAL, MOXHO 3HAYUTENBHO COKpPaTUTh.
Ecnun cummerpus ueHTpaneHas, pocra-
TO4HO 3anporpaMMMpoBaTh TOMbLKO ee
NOBTOPAIUWMACR (parMeHT (Hanpumep,
OOWH Ny4 3BE3[bl), @ 3aTeM B TeYeHwe
obopota portopa BOCNPOM3BECTHM Ero
HYXHO€ yucno pas. Ytobu cospare pury-
py C OCEeBOW CUMMETpUEN, Hanpumep
"eno4yky”, MOXHO 3anporpaMMUpPOBaTL ee
NONOBMHY, & 3aTeéM BOCNPOWU3BECTH
wHdopMaumio B npaMon u obpatHom
nocnenosaTtensHOCTH.

NATEPATYPA
1. Blick B. Propeller clock. — <http://

www.bobblick.com/techref/projects/
projects.htmi>.

2. Swets A. Propeller Clock.
www.arjan-swets.com)/
tekst_hobby_propkiok_mech_N.html>.

3. Puomio 1. CraGunwaatop 4acToTe Bpa-
WeHwA KonnektopHoro aewratens. — <http://
www.telesys.ru/projects,/proj055/index.shtml>.

PA3NnYHLIE CBETOBbIE IPPEKT, NPOEKTH!
newatHeix niar 8 ¢opmare Sprint Layont 4.0
MMeIOTCS Ha Hawem FTP-cepeepe no agpecy

ﬁﬂ‘p://ﬂp.raﬁo.m/pnb/!&ﬂ?/ﬂﬁ/
blick_c.rar>.

% T F ST

Pegaxrop — A. Ronrwi, rpagvika — A, flonrvi,
¢horo — asTopa

l’eHepaTop ANA NOUCKA CKPbITOU

nMPoOBOAOKM
A. YYMAKOB, r. Howkap-Ona

OAKMIOYMB Npeanaraemulini Npubop K
CKPbITIM B CTEHax 3nekTpo-,
PagMoOTPaHCNALUMOHHBIM MK TenedoH-
HbIM NPOBOAAM, X MOXHO ByaeT HainTn ¢
NOMOLLBIO 0BLINHOMO PAAUONPUEMHUKA.
MHOrve CKOHCTPYMPOBAHHBIE paamo-
nbUTENAMU MCKATENU CKPbITBIX NPOBO-
JO0B PEArvpyloT Ha co3aaBaeMbie 3TUMK
npoeoAamMn Hasogku yactoton 50 lu.
Ecnn no npoeoay He TEYeT TOK, HaBogKa

Cxema npubopa wnaobpaxeHa Ha
pucyske. OH cocTOMT M3 AByx aHano-
rMYHBIX FTEHEepaTopoB ¢ MocTamMu BuHa,
OTNMYEWMMNCH NULE HOMWHANaMMn
YacTtoTo3ananimx sneMeHTos. MNepBsbii
(Ha OY DA1) reHepupyeT cuHycoOMOanb-
Hele konebanus yactotoin 230 klMy, BTO-
poi (Ha OY DA2) — uactotoi 500 u.
MOﬂ.yﬁFll..l,lr‘lﬂ NPOUCXoONT 38 CHET CBA3K
MeXay reHeparopaMu 4epes TpaHau-
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O4eHb Mana, v 4Tobbl ee yBeNnu4KUTL, Npu-
XOAUTCH MOAKNIOHaTE AOCTAaTOMHO MOLL-
HYIO Harpysky. [la v B 3TOM cny4ae o4eHb
TPYAHO OTIWNUTE HYXHBIA NpoBOg OT
BonbLLIOro Yncna Apyrux, NPONOXKeHHLIX B
ToM xe kabeneHOM kawane, ocoBeHHo
€CNM OHW HaXOAATCH NOA HANPSKEHNEM W
CO3/AI0T HABOOKWN TOM XKEe YacTOThi.

ABTOp npepgnaraet Gonee HaaEXHbINA
cnocob noucka ckpbiToil npoeogkun. K
OOHOMY M3 KOHLOB WCKOMOrO NpoBOAa
NoOAKNIOHaT MANOMOLLHBLIN reHeparTop,
4acToTa CUrHana KoToOporo NeXwuT B AJIVH-
HOBONHOBOM paavOBELLaTeNbHOM anana-
30He, @ ero aMnNNMTyga NPoMoaYNMpoBa-
Ha curHanom 34. HYrobbl ycnbllwars 3ToT
CWrHasn, AOCTaTodHO NpubansuTte K Npo-
BOAly HACTPOEHHBLIA Ha HYXHYKD 4acTtoTy
K2PMaHHBIA paanonpUueMHIK.

ctop VT1. WcTouHuk nutaHmus — BGara-
pes "KpoHa" wnm aHanorvyHas Hanps-
xeHmem 9B (paborocnoco6HocTs
YCTPOWCTBA COXPaHAETCH NpU CHWXE-
HUM HanpsxeHua ao 6 B). MNorpeb-
naembiii 0T 6atapen TOK HE nNpeBbilLaeT
12 mA. Tpwn HanaxusaHun npubopa
noacTpoeYHseiMK pesuctopamm R4 n
R10 poBueaiotcs Hanbonee Bnuakon K
cunyconge popmb konebaHuin kaxnoro
reHeparTopa.

Moanexawwin noucky Nposog coeam-
HSIOT C BEPXHWUM MO CXEME KOHTaKTOM
pasbema X1. Ero BTOpOM KOHTaKT ocTa-
BNAIOT CBOBGOAHLIM, 323EMNISIIOT MK Coe-
OVHSIOT C NPOBOAOM, 06pasyoLmMM Napy
C nepebiM. Hamnyuiwwmii BapuaHt Bbibn-
patT UCXOAS U3 CNLILLMMOCTU CUrHana B
NpYEMHUKE.

MNpwu paGote B YCNOBUAX NOBLILUEHHONO
WyMa uenecoobpasHo YBENNYWTEL HacToTy

MOOYNALMK, TEK KaK B 3TUX YCNOBUAX 3BYK 3
BhicOKOrO ToHa Gonee 3sameteH. [ns |

aToro AOCTaroydHO YMEHbLWWTE HOMUHANB!
koHgeHcatopos C3 u C4 (coxpaHue mx
GﬂHHaKGBbIMH), a ecnn 3aToro Hegocrta-
TO4HO, TO 1 peanctopos R11, R12.
BuiBaet, 4yTo npu rnybokom saneraHnm

NpoBOOOE B CTEHE CINbILWKWMOCTL CUIHana

reHepaTopa Ha NPUeMHUK CO BCTPOEHHON
MarHWTHOW aHTEHHOW HegocTaTouyHa. [Ana
€€ YNYYLIEHWA MOXHO NOAKMIOYUTL K
aHTEHHOMY FHEe3dy NPUeMHWKa OTPEe3aok

NPOBOARA, KOTOPHIA MOCTYKUT BHELUHEH

aHTEeHHOM.

Pepnaxtop — A. fonrwii, rpadwka — A. Joarwii

MOAYJIbHAR PEKJTAMA

Ycnoaua cm. 8 "Pagno”, 2007, N2 2, ¢. 11

«NO3bIBHOW+»

NPEONATAET PAOAVMOHABOPHI:

PH-3KB SSB p/cT. Ha 160, 80 m

PH-54M p/cT. Ha 10 m

PH-7 KB SSB p/ct. Ha 160, 80, 40,
20m

PH-9 yactotomep

PH-134YM p/cT. Ha 2 M

PH-15 CUHTES p/cT. va 9 auan.

603163, r. H. Hoeropop, a/s 49

«MO3bIBHOM+»

T/¢p. (8312) 417-88-04 NEW

E-mail: pozyvnoi@mail.ru

* * *

PapuvocranHumu auanasoHa
433 MHz v Cn-Bum:
WMPOKMIA BEIBOP, pasyMHbIE LIEHbI.
Bonbluoit Beibop ¢yHKUMIA U pon.
akceccyapos.
Cmorpute 3aecek: http://www.dessy.ru
107113, r. Mocksa, a/s 10.
Ten. (495) 304-72-31.

* * *

Bce aong pemMOHTHMKOB papwo-
annaparypbi! MWkpocxemsl, TpaH3uc-
TOPbI, KOHAEHCATOPb!, PE3MCTOPLI. Pa-
avopetann m sanyactv. MNoytosas no-
craeka. [lns katanora — KOHBepT.

107045, r. Mockea, ab. auw,. 41.

www.S-10mitino.narod.ru

— <http://

nJojpeJ@insuos :mmduoa. -
nJ-ojped@jiew :waleLs waudy
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@ NeperoBopHoOe yCTPOMCTBO
Ha ycunurtenax ¢ Z-cCoCTOSHUeMm

QPAAVIO® =

MPUKNALHASA SJNIEKTPOHUKA

3
8
8
:

Bonpocei: consult@radio.ru

Mpuem crareii: mail@radio.ru
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PALWO Ne 9, 2007

BbIXOAO0B

M. AB3EJIWJIOB, r. Cubaii, Bawkupus

B npepnaraemom BHUMaHWIO YWUTaTenei neperosopHOM yCTpoOki-
CTBe BCero gBa opraHa ynpasneHus — kHonku "Beizos™ n "OrtBer” ¢
OAHOM rpynno¥l KOHTAKTOB Ha 3ambikaHue Kaxzaas. Bcs Heobxonu-
Mas KOMMYTayus Npou3BoaMTCS 3NeKTPOHHBIM cnocobom — nepe-
Bogom sbixogos Y34 B orknioyenHoe (Z) coctosHue. JononHu-
TenbHOe NpeuMyLecTBO yCTPOHCTBa 3aKnioYaeTcs B KpaviHel npo-
CTOTE BbIHOCHOro, 4OCTYNHOro NOCTOPOHHUM 6/10Ka W OTCYTCTBHUM B
HeM OOpOruX geraneu, 4To no3sonser 6biCTPO yCcTpaHaTe nocnen-

CTBUSI BAHAANU3MA.

paguonobutensckoii  nuTepatype
ONUCaHo JOBONBHO MHOMD KOHCTPYK-
LUMiA NeperoBopHbiX ycTponcte (MNY) u

OoMOGOHOB, HO NOYTW BCE, HanpuMep
[1—3], obregnHseT 0ogHO — KOMMYyTaLMA
PasroBOPHLIX LIENEN KOHTaKkTamMm nepe-

KnoYaTenei 1 3nNeKTpoOMarHUTHBIX pene.
Hanuine MexaHM4YeckuMx KOHTaKTOB CHW-
XaeT HagexXHoCTb YCTPOWCTEA, a ux nepe-
K/IOYeHWe Hepeaxko co34aeT NOCTOPOH-
HME TPECKW B rPOMKOrOBOPUTENNAX.
MNpennaraio npoctoe Gespeneivoe MY
ans ceA3n "xo3suH" — "rocth”. OHo obna-

L3ET XOpPOwWWMW noTpebuTtenbcKkrmMmn
CBOWCTBAMM UM cOBpPaHo M3 [OCTYNHbLIX
Aetanei.

KoHctpyktueHo MY coctout ma asyx
HNoOKOB — OCHOBHOIMO W BbiHOCHOrO. Mix
COEOVHAET  OBYXNPOBOAHAA  NUHWA
(ranpumep, n3 TenedoHHoOW “nanium”)
AnvHo# He Bonee 30 M. MaeHeie Tpe6o-
BAHUA K JIMHWKM — CTOMNKOCTL M30AAUMK
€e NpoBOAOB K Bnare U CONHEeYHOM
pagwauun. Y astopa naHHoe MY nocto-
AHHO NOAKMIOHEHD K NUTAWERn Cetu
220 B w paboTtaer yxe okono AByx ner
6ea cBoer, No nNpuHUKMNY "ycTaHoBUN W
3abbin”. MoTpebnaemMans MOWHOCTL —
okono 1 Bt

OcHoga paccmaTtpueaemoro NY — asa
oAnHakosbix ycunutena 34, cobpaHHbIxX
no cxeme, naobpaxeHHoir Ha pmc. 1.

R4 R7
240 240 Kaxnbii ycunurens MMeeT Tpu npeasapm-
Teo S — 51—+ VD3 KOB21A +58 TenbHbIX CTYMNeHn Ha TpaHancTopax VT1—
+ 10(;1 4 vo2 RS K = VT3 ¥ MOLUHYIO BLIXOAHYIO Ha TPaH3NCTO-
T x168 Ka521A 7330 5 P: pax VT3 n VT4, TpaHauctop VT1 ekmiouen
Ynp. 1 1 L o mkx VT4 no cxeme ¢ o6uier 6asoit, yem obecneve-
.. c3 [ x168B KT817E HO HUSKOE BXOAHOE CONPOTUBIIEHUE YCU-
VD1 @22 " i)l o Bbixoa nutensi. OHo HeoBxoaWMO ANR COrnaco-
S 5 - ] [ VTS BaHWSA C HWU3KOOMHOW AMHAMWYECKOW
Mg 2058 VT Hrg KT8165 roNoBKoW, Mcnonsayemoin B MY B kase-
Bxon © VT2 CTBE MUKPOGhOHA, N YMEHLLUAET K TOMY Xe
@3 1,01%'(; i G YYBCTBUTENBHOCTb K MOMEXaM M HaBOM-
AL i ~ [ Kam Ha AAMHHYIO COEAMHUTENLHYIO
/7| R1 +
KT3156 JNUHWID.
100 0‘1:2;“ Vi g‘.’l% K\‘%}m% Ecnu Ha BeiBOAB! YounuTens "Ynp. 1"—
T : "¥np. 3" nopaHo Hanpsxenue, Bnuskoe K
Obuyuii HaNPSHKEHWIO NUTaHWS, 2 Ha Bxog "Ynp. 4" —
Puc. 1 6nuskoe K Hynesomy, awoael VD1—VD4
3aKpbIThl 1M HE OKA3LIBAIOT Ha paboTy you-
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Puc. 3

NUTENsA HUKaKoro BnuaHusa. OH HaxoauTca
B aKTUBHOM PEXWUME, YCUIMBasA nogasae-
Mbi€ Ha BXOL, curHansl. Ecnu xe Ha BuiBo4
"¥Ynp. 3" nogatk HyNeeoe HanpsXxexue, a
Ha "¥Ynp. 4" — 6nuakoe K HanpsXeHuo
NUTaHWA, TO HanNpsXXeHne, NPUNoXeHHoe
K SMUTTEPHBIM Nepexoaam TpaH3ucTopoB
VT4 u VTS5, npuobGpeTeT 3aKpbiBAOLLYIO UX
nonspHoCTe. Beixon ycunurens nepei-
0eT B Z-COCTORHWE, 4TO SKBMBANEHTHO
NONHOMY OTKNIOYEHWUIO YCUIWTENSR OT
Harpysku.

Mogae Hyneesoe HanpPsXXeHWe Ha BLIBOL,
"¥np. 2", 3akpbiBaloT TpaH3ucTop VT2, B
pe3ynsTare Yero yCuieHue nogaHHoro Ha
BXO[ CWrHana npekpauaeTcs, ogHako
curHan umeowerocs B Y Bbi3bIBHOMO
reHepaTopa, nNOAaHHBIA Ha BHBOA
"¥np. 17, NpoOXoauT Ha BLIXO4 yCunuTens.
BcrnomoratensHeiil Beiog “T" ucnoneay-
E€TCA TONMLKO B OOAHOM W3 YCUNUTENEN.
CHumaemoe ¢ Hero HanpsxeHne Heobxo-
aumo ans paboTel yana ynpasnexus MY.

MonnHas cxema MY nokasaHa Ha puc. 2.
PaccMoTpeHHeie paHee ycunurenu 34 Al
1 A2 B HEM COEMHEHbI B "KonbLo". Mexay
BbixogoM Al u Bxogom A2 nogkmoveHa
AvHamuyeckas ronoeka BAZ2, yctaHOBneH-
Has B oCHOBHOM Bnoke MY u cnyxawas (B
3aBUCUMOCTM OT pexuma paboTsl) rpom-
KOFOBOPUTENEM WM MUKPOPOHOM
"X038MHA".

lonoeka BA1 (rpomMkorosoputens wn
MMKPOGOH "rocTA") HAXOAUTCA B BLIHOC-
Hom Gnoke. Yepes coeauHUTENBHYIO
NMHKMIO K pasbem X1 oHa nogknyeHa K
BxoAay ycunutens A1 u K ebixogy ycunu-
Tens A2. Hannyve HenonapHoro pasge-
NUTENBLHOTO KOHOEHCATopa, COCTaBNeH-
HOro ua aeyx nonspHeix C1 n C2, nosso-
nset He 3aboTUTbCS 0 TOM, HE nepenyTa-
Hbl I KOHLbI ANTIMHHBIX COBANHUTENBHBIX
NPOBOAOCE WM COEAMHEHBLI NI KOHTaKTbI
yactei pasbema X1 B npasunbHOM
nopsake. NY Gyner paborate B niobom
cnyyae.

Bonblyio yacTs Bpemenn MY paboraer
B OEXYPHOM peXume npu nepeseaeHHbIX
B Z-COCTOAHUSA Bbixoaax oboux ycunure-
neid. MeHepaTop BbI3bIBHOrO CuUrHana Ha
My3biKansHoM cuHTesaTope DAZ He pabo-
TaeT, TaK Kak HanpsxeHue Ha ero BeiBoge 2
(MUHYC NUTaHusA) BNM3Ko K HanPsKEHUIo
Ha BbiBOAE 5 (NAC NUTaHus).

Mpu HaxaTvm Ha HaxoOALLYIOCH B
BbiHOCHOM 6noke kHonky SB1 "Buizos™
NOrMYEeCcKW BbICOKWIA YPOBEHb Hanpsxe-
HUS Ha Bxoaax anemeHTta DD1.1 ctaHo-
BUTCA HW3KMM, @ YPOBHW Ha BbixoAax
norudeckmx anementos DD2.3, DD2.4,
DD3.2 DD3.4 Takumu, 4TO NepeBoasT
BbiXOoAb ycunutenein A1 u A2 B akTwBHoe
cocTosHue. OgHako curHanst ¢ BX0A0B Ha
BbIXOLbl YCWIUTENEI HE NPOXOLAT, TaK KakK

MX MPOMEXYTOYHLIE CTYMNEHW 3aKpbiThl.
MpK HU3KOM YPOBHE Ha BLIXOOE 3NeMeHTa
DD1.3 Ha MuKpOCxemy CuHTesaropa
nocTynaeTt NUTaHue, oHa HaumHaeT pabo-
Tatk. Hepea yCUNUTENL Ha TPaH3uCTope
VT1 ee curHan nopaeTcs Ha BXodbi
"Ynp. 17 ycunurenein A1 u A2. "XosauH" n
"rocTk" CNbILWAT MENOAMID — BbI3LIBHON
curHan.

Korga "xo3smH" HaxXmMmaeT Ha KHOMKY
SB2, Bknio4aeTca ycunutens A2, a ycu-
nutens Al 1 reHepaTop BLI3LIBHOIO CUr-
Hana OoTKNYalwTCca. 3TO NPOUCXOLUT
HE3aBUCUMO OT COCTORIHWUS KHONKM SB1.
CeaA3b paboTaeT B HanpasBneHUW OCHOB-
Hoi Gnok — BeiHOCHOW Gnok. Kpome
TOro, NPW HaxXarton kHonke SB2 npaktu-
YECKW MOMHOCTLID Pa3psXaeTcA KOHOEeH-
catop C14, yto nogroraenueaet K pa6o-
Te pene BpPeMeHu, OrpaHuyMsaoLiee
WHTEPBAJ, OTBOAUMbIN "TOCTIO" HAa OTBET
"xo3auny”.

Ornyckanwe kHonku SB2 npusogut K
BHIKMIOYEHUIO yeunuTens A2 u BKIKOYE-
HUIO Al. HanpaeneHne CBA3W UM3MEHSRET-

CH, 1 BCe, HTO 3BY4YMT nepen avnHamuye-

ckoi ronoekoi BA1, cnbiluHO B ronoeke
BA2. OgHOBPEMEHHO UAET 3apsaKa KOH-

nexcaropa C14 yepes peauctop R7.

NpubnuantensHo Hepea MUHYTY Hanps-

XeHue Ha Hem AocTuraer nopora cpaba-
ToiBaHuA Tpurrepa Wmutra Ha anemeH-
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Tax DD3.1 n DD3.3, 4T0 BO3BpaW@er
NeperoBoOpHOE YCTPOWCTBO B AEXYPHLIN
PeXUM.

BkniounuTe CBA3SE B HanpasneHuu
OCHOBHOI 610K — BBIHOCHOW BGNOK Haxa-
TMEM Ha KHornky SB2 moxHo B nioGoi
MOMEHT, Ans 3Toro BoBce He Tpebyertcs
LOXWOATLCH BLISLIBHONO CWUrHana wnu
UCTEYEeHWs OTBEAEHHOMO Ha OTBET "rocTs”
MWHYTHOI O MHTepBana. MNocne oTnyckaHua
3TOW KHOMKU MOXHO B TEYEHWE MWUHYTH
npocnylmBaTe "akyctudeckyto o6ctaHoB-
Ky" y BelHOCHOTO Bnoka.

MeyatHan nnata ocHosHoro Gnoka I'Iyi

- maobpaxeHa Ha puc. 3. OHa usrotoeneHa '

. M3BNeK NOAXOAALMA M3 AeLIEBOro 3NeKT-
. poHHoro GyauneHuka.

8 Om oT aBoHEHTCKUX FPOMKOTOpUTENeil.

. pasmewieHa nnata ocHosHoro 6noka.

13 GONLMMPOBAHHOIO CTEKOTEKCTONUTA
TonwwmHoi 1,5 mm. MNoauumoHHbie oboana-
YEHWSA SNEMEHTOB, OTHOCALUMXCS K YCHUNN-
Teno Al, cHabxeHs npedukcom 1 (Ha-
npumep, 1VT5), a k ycunutenio A2 — npe-
¢ukcom 2. O603HAYEHNS INEMEHTOR, HE
BXOAALUMX B YCUNWUTENW, HE MMEIOT npe-
rKCOoB.

Ocobbix TpebGoBaHWil K MacCUBHBLIM
anemMeHTaMm YCTPOWCTB2 He NpeabsBns-
ercs, nuib koHgeHcaTtop C14 HeoOxogn-
Mo nogobpate ¢ MMHUMANBHBIM TOKOM
yTe4YKku. ABTOP MCNONb30BAN MMNOPTHDIA
KOHOEHCATOP B KOPMNyce OPaHXeBoro
ugeTa.

MmnopTHbie Mukpocxemsl 74ACO0ON n

7805 MOXHO 3aMEHUTE OTEYECTBEHHbI-
M cooTBeTcTBeHHo KP1554J1A3 n
KP142EH5A. ManorabaputHeie avoas! ©
LIBETOBO MapKUPOBKOW Nepem yCTaHoB-
KO Ha nnaty 06s3arensHo npoeBepeTe
"NPO3BOHKON" MYNBTUMETPOM, Tak Kak
dakTuieckoe pacnonoXeHue LBETHbIX
METOK OTHOCUTENBHO BLIBOAOB KaTtoaa v
aHoAa Avo[a 3a4acTylo He COBNaaaeT ¢
YyKa3aHHbIM B CNPaBOYHUKEX.
Tpavchopmatop T1 — TNM-2, npeanxa-
3HAYEHHLI ON1F YCTAHOBKW HA MEeYaTHYIo
nnaty ¢ KpenjeHuem 3a BuiBoab. Ero
MOXHO 3aMEHUTb TpaHchopMaTopom apy-

- roro Tuna € HanpaXeHWem BTOPUHHON

obmotku 6 B, HO ero npyuaeTcs, BO3MOX-
HO, YCTaHOBWTb BHe nnatel. ZQ1 — "yaco-
BOW™ KBapueebln pesoHaTtop. ABTOp

B kauwectee BA1 u BA2 npumeHewsl
AuHaMu4eckne ronoBkKn conpoTuBneHrem

B kopnyce Takoro rpoMKOroBOpuTEns

3nemMerTbl BIHOCHOMo 6110Ka NoMeLLeHs B
OpLI3rosamILEHHsIAn  Kopnyc. MoHTax
aroro 6Gnoka — HasecHo#. pasunbHO
coBpanroe MY HavyuHaet pabotartb cpasy
nocne BKoYeHUs B ceTb. Moxer noTtpe-
6oeaTeca TONbKo nogbopka pPE3VCTOPOR
1R8 n 2R8 ans ycTaHOBKW MOCTOSHHOIO
HanpsxeHus okono 2,5 B Ha Bbixodax
o6oux ycunutene.
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Pegaxtop — A. Jonrué, rpaguxa — A. fonrui

NeperoBopHoe YyCTPOMUCTBO
ANS cneneosnoros

B. KOHOBAJIOB, r. Upkyrck

lMpegnoxeHHoe asTOPOM NPOBOAHOE NEPEeroBOPHOE yCTPOHCTEO
6o paspaboraHo gns opraHv3alnM CBSI3M rpynn cneneosioros
Mexay coboi n 6a30BbIM Narepem BO BpEMS UCCNenoBaHus neujep,
HO OHO MOXET BbiTh NPUMEHEHO M B 0BbIYHBIX ycnoeusx. Mpn Heobxo-
AUMOCTH €ro MOXHO UCNOoNb30BaTh KaK pe3epsHbiil POHAPE.

QKCTpeMaanHe YCNOBWUA BO BpPEMA
NPOXOXAEHWA MapLupyTa, pasBeTe-
NEHHOCTb XOQ0B B Newepax, oTcyTCTBue
OHEBHOTO cBeTa TpebylT HagexHon
CBSI3W AN TOYHOW KOOPAWMHaUWMW fEin-
CTBWIA rpynn cneneonoroB. Paguocesas B
Takux ycnoBmsix paboTaer HeHageXHo u
No3ToOMYy 4acTo MPUXOAWTCH WCMNONBL30-
BaTb NPOBOAHYKO CBA3b.

curHana. Mpu aTOM HaNpsXeHue nuTa-
HUS K Y34 He noaknioveHo n yCTponcTeo
Tok He notpebnser. CurHan u3 nposBoa-
HOW NIMHWUW NOCTYNaeT Ha TpaHcdopma-
Top T1, koTOphi o6ecneynsaeT ransea-
HWYECKYK) Pa3BfA3Ky W cornacyer ee
BLICOKOE COMPOTUENEHUE C HU3KWUM
CONPOTUBNEHUEM AMHAMUYECKON roNoB-
Kun BA1.

SB1.2 SA1"Ceer" DA2 KP142EH12A
i SB1.1 L o
—t L | CE <
HU(Y) S == BeisoB” |04 w| SB21 Ny
=—"MNepegaya"
I b\
_L e
1??|II\«KxI1BB . X2
il SB22 A & &
=4 7
R6§ ce ’— ﬁr HL2 g
47«3 |01 m n3|¢ 1 Tansorem I
- ' R8 =
L 7
= R}' BA1 2.7k
1 X3
s 2 0

Puc. 1

CxeMa neperoBopHOro YCTpPOWCTBa
nokasaHa Ha puc. 1. OHo npeaHasHaveHo
Ans paboTul COBMECTHO C ABYXNPOBOAHOIA
MM 0AHOMNPOBOAHON NUHWMEN C 3a3emne-
Huem. OcHoBa ycTpoicTea — Y34 Ha
mukpocxeme DA1 (K174YH14), xotopas
obnapaet GonblwuM KO3IPPUUMEHTOM
YCUNEHUS W BHIXOAHOW MOLLHOCTBIO,
AOCTATONMHON NS NOAKMOYEHUS K NTMHWI
HECKOMEKWX 8HAaNOrMHHLIX YCTPOWMCTE na-
panneneHo. [lns cornacoBaHuns ¢ NPoBoA-
HOW NUHWENA NpuMeHeH Tpadchopmarop
T1, noeblWaOWMIiA A8 nepepaBaemoro
CUrHana M NoHWXalowmia Ans npvHuMae-
moro. B kauectee npeoBpasoBarens aky-
CTUMECKOrO CUrHana B SNeKTPUHECKWIA 1
o6partHo ucnonbL3oBaHa AWHaMUYeckas
ronoeka BA1.

OCHOBHbBIE
TeXHUYECKHME XapaKTepUCTUKH

BuixogHas mowHocTs, Bt ... .. .. 1..4,5
HanpsxeHnue curHana B nmamm, B ... .15
JHansHoCTb CBA3K, KM

Hanpsxenve nutanms, B ..... .. 4,5...12
MoTpebnsemMbiid TOK B pexume

nepepaun, MA ... ... ... ... 12..50
Macca Ges Gatapen,r.............. 60

MNMocne nogknYeHUs K NPOBOLAHON
nvHuKM yeTpoincteo pabotaer Ha npuem

Jns ycTaHOBNEHWsI CBA3W KPaTKOBpe-
MEHHO HaXWMalT Ha kHonky SB1
"Bbiaos”. MNpn aToOM HanpsXXeHne nurTaHns
nogaHo Ha Y34 1 B Uenk NonoXurensHoin
oBpatHoi ces3n ByaeT NoAKMIOYeH KOoH-
nexcatop C3. 3to npueener k Bo3byxne-
Hwio ¥34 Ha wactote 600...1200 My, v cwur-
Han Bbi3oBa 4epes Tpavchopmatop T1
NOCTYNUT B NPOBOAHYID nuHWMiO. Cee-
Toamoas HL1, HL2 ceeTsT, nepBbiil u3 Hux
WHOWUMPYET BKJIOYEHWE NWUTAKOWEro
HanNpPsXXeHUs, a BTOPOIA — HaNUYne curHa-
na B IMHUA,

MNocne oTeeTa KOPPECNOHOEHTa HaXW-
MalT Ha kHonky SB2 “Mepepava”.
HanpsxxexHue nutanms noctynut Ha Y34, a
K ero Bxogy Gygert nogknoyeHa auHamMm-
yeckas ronoeka BA1, koTopas B gaHHOM
CNy4ae BLiNONHAET PYHKLMN MUKpOgOHA.
Kongencatop C3 coeguHeH ¢ oBimm
NpoBogoM U1 ocnabnaer BLICOKUe 4acToThl
3BYKOBOTO AvanasoHa, ynyyias pasbop-
4YMBOCTE peun. 3nementol R2C2 n R7C8
NOBLILLAIOT YCTOMYMBOCTL paboth Y34. B
uenet oTpuuaTensHon obpaTtHOW CBA3W
yctaHoBneH peavctop R6. Mamenss ero
CONPOTUBNEHUE, MOXHC PEerynMpoBaTth
ko3 PUUMeHT younenus, nogbupas Tpe-
B6yeMbiit yDOBEHb CUrHANA B NUHUN.

YCTPOMCTBO MOXHO TakXe WUCNonL3o-
Batb kKak ¢oHapb. B kayecTBe MCTONHWKA
ceeTta npuMmeHeH ceetoauog EL1 nosbt-
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Puc. 2
LWeHHOoN ApKocTK ceeyenus. Mpu aambika-
HUM KOHMTBKTOB BiKNlouaTens SA1 oM SA1
nuTaetcs ot Gatapeu Yepea crabunuaa- Wiz [T B
TOp TOKa Ha Mukpocxeme DA2 I
BONLIWMHCTBO AETaneil MOHTUPYIOT Ha Ceer
NeYarHoi nnare U3 ofHOCTOPOHHE Gonb- sB2 sB1
FUPOBAHHONO CTEKIOTEKCTONMUTA, YepTex |: MNepepava Buanaj
KOTOPOW Noka3aH Ha puc. 2. B ycTpoiicTee 600000
NPUMEHEHBI NOCTOAHHBLIE peancTopsl MITT, 0000000

C2-23, nepemerneiin — CI1-1, CMNO, CN4-1,
OKCWAHBLIE KOHAEHCATOPbI — WUMNOPTHbLIE,
oCTaNbHbIE K10-17. Mukpocxemy
K174YH14 moxHo 3amenuTe Ha TDA2003,
KP142EH12A — na LM317T. Wnaukatop-
Hbie CBETOOMOAb! XENATENLHO NPUMEHUTL
pasHoro upera ceedeHms, HL1 — kpac-
Horo (KMNA24T-K, KMNO24r-K), HL2 —
aenedoro (KMNO24r-n, Kungz4a-n).
Ceetoguon NSPWS500BS sameHuM Ha
L200CWBKB-12D. [wHamwuyeckas ronoe-
ka BA1 — TRI-50 mowwoctsio 0,25 BT ¢
conpoTtueneHnem katywkn 50 OMm u Bna-
rosawuieHHoiM aupgysopom anamer-
pom 28 mm. KHonku SB1, SB2 — KM2-1,
BuiKNOYaTens SA1 — MT3. B kauectee
KOHTakToB X2, X3 ana nogknioyeHus K
NPOBOAHON NWHUKM WCMONb30BaHLI 3aXWU-
mei "Kpokogmn®™. Tpancdopmatop T1 — ot
TPaHCNAUMOHHOINO MPOMKOrOBOPUTENA, C
BbiXOAOM Y34 coeauHsIOT HU3KOOMHYHO
06MOTKY. MNMUTEIOT YCTPOWMCTBO OT BHELLHEH
batapen  HanpsxeHwem 4,5...12 B,
COCTaBNEHHON W3 HECKONLKUX ranbBaHu-
YECKUX 2NEMEHTOB WM aKKyMYNsTOPOB,
KOTOPYIO pasMeLLalT B KapMaHe oTaenb-
HO OT NeperoBopHOro YCTPOWCTBA.

Mnata ycTaHOBNEeHa B NNacTMaccoBoMm
Kopnyce. BapuwaHT KOHCTPYKTUBHOIO
ucrnonHeHus nokasaH Ha puc. 3. Ha

[sReReReReRe]
RB ‘\
poMKocTs
Puc. 3

6OKOBLIX CTEHKax KpensTt kHonku SB1,
SB2, soikniowatens SA1 u ceetoguon
EL1. Ha nepegHein naHenu ycTaHapnu-
BalOT perynstop rpomkoctu R6, ceevo-
avoas HL1, HL2 v npuknenBaioT auHa-
muydeckyto ronoeky BA1. OguH BeiBOA
pesucTtopa R5 npunaweawT K BeBOAY
pesuctopa R6, a agpyroi npoBogom coe-
AVHAT ¢ nnaTtoid. MNpu MoHTaXe ycTpoii-
CTBa XEnaTenbHo NPUMEHATE MpoBOAa
MWUHMMANbLHOIA [NKHbI, 8 ANA COeAMHEHNS
koHpeHcaTopa C1 ¢ kHonkoit SB1 1 KoH-
Aencaropa C2 ¢ kHonkoi SB2 ncnonbso-
BaTk 9KPaAHWPOBAHHLIE, HanpuMmep
MrT®3-0,07.

HanaxneaHvwe CBOAMTCH K YCTaHOBKE
Tpebyemoro Toka yepes ceetoamog EL1
nogbopom peauctopa RI. [poBepky
YCTPOWCTBa B PEXUME NPUEMa NPOBOAST,

COBAMHUB Ero C PagnoTPaHCNALMOHHOW

ceTbio. [ins nposepku pexuMoB "Beizos™ n
"Mepepnavya” k koHTaktam X2 n X3 yepes
peaucTop conpotuBneHvem 1...2 kOm
NOAKNIONAIOT  PaauoTPaHCNALWOHHBIA
rPOMKOrOBOPUTENL.

Orpemwu ﬂocx:mmyapexuﬁé'
"Mepena«a” Ha nuHUM NPUCYTCTBYET nepe-

-]
| MEHHOE HANPFXEHNE OKO/IO ISB.MWJ
I
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Pegaxtop — H. Hewaesa, rpaguka — H. Hevaesa =

MOAYJIbHAS PEK/TAMA

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

MeyatHbie Nnatsl Ha 3aka3s!

PaspaGoTka v W3roTtoBneHue o
CcxemMaMm 3aKkaauuka.

242600, Bpaxckan obn., r. dateko-
BO, yn. KOxHan, a. 69.

Ten. 89155383045

E-mail: wiw@online.debryansk.ru

* * *

M3rOTOBWUTENL NPELJIATAET:

— TPaHCNAUMOHHLIE YCUNUTENW Cce-
puu PYLL;

— FPOMKOroBOpUTENK. HacTeHHbie,
MNOTONOYHBIE, PYNOPHbLIE.

MoapobHocTv Ha www.ruston.ru

Ten. (495) 942-79-17.

E-mail: sale@ruston.ru.

NHr NPEANATAET

Papmonabopel ana cbopku "Peue-
BOro Nepexknoyarens”

— "ONEeKTPOHHLIA NepexknioyaTents”.
Bkn./Boikn. anekTpobuiToBbix npubo-
poB;

— "Cxema namsaTn”. 3anoMmuHaHue
KOM@HHLIX CNOoB;

— "Brnok ¢uneTpoe”. AHanua wn
nepegaya AHX KOMaHOHbIX CNOB.

617120, MNepmckwuia kpai, r. Bepe-
wiaruHo, a/s 74.

* * *

WUHTEPHET-MATA3WH NPEJIATAET!

Bonee 100000 paaMOKOMMNOHEHTOB,
5000 komnakT-guckoB v 40000 kHwur
1 ans6oOMOB No PaaMOTEMATHKE Bbi MO-
XeTe 3akKka3aTtb W NoNMY4YMTh NO Haluum
katanoram. Karanorm MOCBLIITOPra
Ha KOMMNakT-WCKE CTOST BCEro
25 pybnei 1 BLICHNAKTCS NO Npego-
nnare MapkamMim B KOHBepTe. Karanorm
3aKAXWUTE 3eCh:

WWW.DESSY.RU unu sgecs:

107113, . Mockea, a/s 10.
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@ HALUA KOHCVYJ1IbTALUSA

E-mail: consult@radio.ru
Ten. 207-89-00

PALMO Ne 9, 2007

OONOJIHEHUE K HANEYATAHHOMY

SABEJIUH WU. YctpoiicTteo aeTono-
380Ha. — Paguo, 2005, N2 10, c. 46, 47.

MeyaTHas nnara.

Yeprex BOSMOXHOMO BapuaHTa nevar-
HOW nnarel YCTPOWCTBa m3o6paxeH Ha
puc. 1. Ha Heir paamewlentl Bce geranum,
KpOMme KkHoMo4Horo nepexmodarens SB1,
BbIKMOYaTena SA1, AMHaMUYECKON roNoBKu
BA1 wn Garapeu nutaHus ycunurens 34.
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Mnata paccynTaHa Ha NPUMEHEHWEe pesu-
ctopoe MJIT, nogctpoeyHoro CMN3-19a,
OKCUAHLIX KOoHOoeHcaTopoB cepun TK
¢bupmei Jamicon (C1), K52-1 (C4, C6,C7) n
KM (ocTansHeie). He nokasaHHbie Ha cxeme
koHgeHcatoput C9—C13 (Taxke KM, emko-
cteio 0,033—0,068 Mkd) — 6nokuposou-
Hble B LensX NMTaHua MUKpocxeMm. Mx ycra-
HaBNUBAIOT H& CTOPOHE NEeYaTHbIX NPOBOA-
HWKOB (BLIBOALI NPUNaunBaIoT K NNoLaaxkam
6e3 oteepcTuin). MNepeMbivkK, COEaMHSIO-
LUME NeYaTHLIE NPOBOAHWKN Ha MPOTUBONO-

NOXHOW CTOPOHE NNaTthl, U3roTaBNMBaKT U3
TOHKOrO MOHTEXHOIO NpOBOAa B Tenno-
CTOWMKOM M30NALMK 1 BrNanealoT go ycra-
HOBKM geTaneii Ha mecto. Hymepauma KoH-
TaKTHbIX FPYNN KHONOYHOTO nepekoyare-
na SB1 B agpecax y NUHWUIA 3NeKTPUHecKon
CBA3W CO CTpenkamu ycnosHas (“npuessa-
Ha" K HOMepam rHe3g po3etkn XS1).

BbICOYAHCKWUH M. MukpokoHTpon-
negguﬁ Talimep. — Paauo, 2007, Ne 4,
c. 58.

MNeyarHas nnara.

Hetann Tarimepa, 3a WUCKIIOYEHWEM
kHornok SB1, SB2 u uwngukatopa HGH,
MOHTUPYIOT Ha Nnare, M3roTOBNEHHON No
YepTexy, NnokasaHHoMy Ha pmc. 2. Pesun-
cropbl — MIT, koHaeHcaTops C1, C4 —
okcugHeie K50-35 wnu aHanoruyHbie
umnoptHeie, C2, C3 — KA-1, C5 — KM,
pene K1 — P3H34. Bo nabexanue Bbixoaa
MWKPOCXEM M3 CTPOS BO BPEMA Nanku
PEKOMEHAYETCH NPUMEHUTE PO3ETKW.
MNpoBonoyHyio NepemMbidky BrnavBalT gao
YCTaHOBKW Ha MecTo Mukpocxemel DD 1.

ByKkBbl ¥ UMGPL PAAOM C KOHTAKTHBIMIA
nnowankamm, CoOefMHEHHbBIMU C BbIBOAA-
mu 10—13 mukpocxemet DD1 n 9—15
DD2, COOTBETCTEYIOT METKaM B YCNOBHOM
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rpaguyeckoMm o6o3HaYeHUM VMHAWKaTopa
HG1 Ha cxeme.

OBPATUTE BHUMAHUE

30PHH C., KOPOJIEBA H. Pagwo-
moburenscxmii wacroromep. — Pagwo,
2002, Ne 6, c. 28, 29 (penakrtop —
A. Cokonos).

Ha yeprexe nevarHow naarsi (M. puc. 2
B CTaTbe) KOHTaKTHYIO NAoWanky rnoa
BuiBoa 9 mMukpocxemsl DD1 Heobxonumo
COEOUHUTE C MEe4aTHbIM MPOBOAHUKOM,
COEQUHSIIOLMM BbIBOAEI peaucTopa R7 u
xoHgeHcaropa C2.

YPAKOB A. TepmocTar ans "tenneix
nonos”. — Paguo, 2006, N2 6, c. 43, 44
(penaxTop — A. Jonrwa).

HaswaveHue kHoriok SB1 w SBZ2 —
obparHoe TOMy, 4YTO yKka3aHO Ha cxeme
(ponxHO ObiTe: SB1 ™", SB2 "+").

FTACAHOB A., TACAHOB P. 3nekrt-
POHHBIA cueTynk. — Pagwo, 2006, Ne 11,
c. 35, 36 (penaxTtop — A. Jonruii).

Ha cxeme ycrpovictea (cM. puc. 2 B
crarse) BeiBoasl 3 mMukpocxem DA1 u DA2
C NoacOEaMHEHHBIMN K HUM 3neMeHTamu
VD1, C6, R9 u VD2, C8, R11 Heobxoaumo
FOAKMOYUTE K Lenu ruTaHus +5 B.

LUMEJIEB O. KomMnbroTepHblli uame-
pHTensHbiA komnnexkc. — Pagwo, 2007,
Ne 6, c. 27—29 (penaxkTop — A. Cokornos).

Cxemy Ha puvc. 13 Heobxoaumo gonosn-
HuTE peaucropamn R20, R21 conpotuvs-
neHuem 10 kOM, COeauHSIOLIMMIA HEMH-
BepTUPYIOLLME Bxoabl (Bbie. 3) OY DA,
DA7 ¢ obwum nposoaoM. HomurnansHoe
conpoTuenenne peawcropos R13, R16 —
10 kOm. B Tekcte Ha c. 28 (3-1 KonoHKa,
4-1i absau, ctpoku 14—17) cneagyer
yurare: "HOMWHANEHOE BXO4HOE U BLIXOL-
HOE HanpsXXeHue..., COCTaBIaeT COOTBET-
cTBEHHO *0,7 n £1,4 B™.

3AEL| H. YcoeepiieHcTBOBaHHOE
umuppoBOE YCTPOHCTBO 3aLYMTBbI C PYHK-
unes mamepenms. — Pagwo, 2007,
Ne 7, c. 26—28 (pegaxiop — M. Hevaes).

Ha npuHUmMnuansHoOW cxeme yCTpoOi-
crBa (cM. puc. 1 B cTarse) HOMepa BLIBO-
A0B JIMHWUI MOPTOB MUKPOKOHTpOMRepa
DD1 nonxHel cnegosare B TAKOM ropsigke
(CBEPXY BHU3 110 CXEME):

rnopt A: 6 (RA4), 7 (RA5), 5 (RA3), 4
(RA2), 3(RA1), 2(RAD);

ropt B: 21 (RBO), 22 (RB1), 23 (RB2),
24 (RB3), 25 (RB4), 26 (RBS5), 27 (RB6),
28 (RB7);

nopt C: 11(RCO), 12(RC1), 13 (RC2),
14 (RC3), 15 (RC4), 16 (RC5), 17 (RCE),
18 (RC7).

B rekcre crarem Ha c. 26 (3-5 konoHka,
8—10-5 cTpokn cBepxy) cregyer YuTark:
"...RA0 n RA1 3anporpaMmMupoBaHbl Kak
Bxoasl AUM..., a RA2 — gans...".

Kogb! nporpamMmel Auisi MUKDOKOHTDOT-
epa npu  WUCrob30BaHUK  LNpPOBLIX
WHAWKATOPOB € OOLUMM aHONOM UMEIOTCS
Ha Halem FTP-cepsepe o aapecy <fip://
ﬂp radio ru/pub;?OO?/OQAND—GA Zip>.
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Auaﬂomqnae o HAasHa4YeHWI0 YCTPOIA-
CTBO, paspaboTaHHoe asTopoM, Gbito
onvcaro B "Pagmo”, 2003, Ne 11, c. 52.
MNpennaraemoe ycTpoicTeo cobpaHo Ha
Opyroi anemeHTHol 6ase — MWUKPOKOHT-
ponnepe. OHO MMeeT MeHblune rabapuTbl
n Bonee NPOCTYID KOHCTPYKUMIO, HTO
NOSBONUT YCTAHOBWTE Ero Ha MOOEnsx
apToMOBUNER UNKU OPYrX anekTpoduLmn-
POBAHHED MIPYLLKaX.

Cxema YyCTpOWCTBa noKazaHa Ha
pucyHke. Ero ocHoBa — MWKDPOKOHTpON-
nep AT90S1200. NluHmm nopra B ckoHdmn-
rypUpoBaHsb! NPOrPaMmMHO Kak BbIXOOb, K
KOTOPLIM YEPe3 TOKOOrPaHW4WMBAKOLLMIA

c. Kpacnuﬁ Sip Tomckoit obn.

com 1 "Oerywan TeHb" C aBTOPEBEPCOM
ByOyT UMKNUMHECKU YePefoBaTLCS.

Bce pertanu pasmeLlarT B nnact-
MacCOBOM KOPMyce, MCNonb3ys Haeec-
Hoii MouTax. CeeTtoguofbl KpensT B

Tabnuua 1

:020000020000FC
:1000000000COFFEFF78BFOEOF8BBF3E32CD000C07B
:10001000c0942900c098C19A26D0C198C29A23D03C
:10002000c298C3942000C398¢49A1DD0CA9BC59ACE
:1000300014D0C598C69A1700C698C79A14D0C79830
:10004000C6941100C698C59A0EDOC598C49A0BDO3E
:10005000¢498C39A0800C398C29A05D0C298C19ACE
:100060000200C198D5CFEOE2D0E2DAYSF1FTEASSTT
:08007000D9F7FA95C1F7089504

peavctop R1 noakniodeb ceetoamons :00000001FF
7 # +5B OTBEPCTMA HAa CTEHKe
HL1-HL8 AN307EM el kopnyca. MUKpOKOHTpOn-
nep XenartensHo ycTaHo-
BWTb B naHenb. [laHHoe
YCTPONCTBO MOXHO BCTPO-
DD1 ATS0S1200 =X WTb B Kakyio-nnbo nrpyLuky,
o0 5 \) HaNpPUMep, B HacTONbHYIO
c1== *U |mcu Eg? _3'»'1 };" HOBOMOAHIOID ENoYKy, MO-
0.1 md—Y GND PR2 g 1‘ 6%,5 1 Q€N KOCMMHECKOFO KO-
: ;Ba 3 m/ pa6ns unu asTomobuna. B
B4 =4l i
PBE ‘g \_///,4 nocnegHem cny4ae CBeTo
PB6 hg 1@E I AMOoOE MOXHO YCTAHOBUTL
PB7 /;-4 Ha KpbiLLle MOLENW aBTOMO-
5losct oscal4 @ 6una  Takum obpasom,
\_//? 4yTo6H OHW VMUTUpOBANW
ZQ1 2Mry ' paboty “"muranku” (npo-
M— 6neckoBoro Mas4ka).
||__:.
Leo caL QR;OE B yCTpOIiCTBE MOXHO
—_J-—So 2 s—=Obwuit NPYMEHUTBL PE3NCTOP MJIT,
C2-33, KoHpeHcaTopel —
K10-17, kBapueBebiii pe3aoHatop —
HL1—HLS, coapaiwme  ceetoBuie  HC-49U, PHO4, P06, ceetoavoas niobo-

adpekTol. ECnv B NnaMaTe MUKPOKOHTPON-
nepa DD1 sanmcats Kogbl Nporpammel,
KOoTopbie npuseaeHs B Tabn. 1, To Gyner
peanusoeaH ceBeToBoi addexT "Berywmii
OroHb" C aBTOPEBEPCOM.

Mpwu 3anvcK B NAMATE KOLOB Nporpam-
Mbl, NPUBEOEHHLIX B Tabn. 2, cBeTOBLIE
addekTs "Beryumi oroHs” C asTopesep-

ro LBeTa CBeYeHus, B TOM yucne v Benoro,
nvametpom kopnyca 3...10 mm. MNuraor
YCTPOWMCTBO OT CTabUNM3npoBaHHOIO
6noka NUTaHWs C BEIXOAHLIM HanpsXeHn-
em 5 B v Tokom go 50 MA.

CobpanHoe 6e3 owmbok 1 13 ucnpas-
HeIX fOeTanei ycTponcteo He Tpebyer
HanaxueaHusa. HPKOCTeE CBeYeHWs cBe-

TOOWMOO0B WM3MEHRIOT F‘lOﬂﬁOpClM pean-

ctopa R1, HO BbIXOOHOW TOK MWKDOKOH- °8
Tponnepa He AOMKeH npeesiats 40 MA,

NO3TOMY COMNPOTUBNEHWE 3TOMD PE3UCTO-

pa pomkHo Bbitk Gonee 75 Om. CkopocTe %

NepeknioveHns CBETOAWMOA0B  MOXHO
M3MEHUTL @nnapaTHo 3a CYeT npumMeHe-
HWS KBApLEEBLIX PE30OHATOPOB Ha Apyrue
yactoTel B AuvanasoHe 1...
Bonblue HacTora, Tem Donbilie CKOPOCTb

4 My (vem

nepekniouenust). MporpaMmHoe usmere- 8

HWE CKOPOCTU NEPEK/IIOHEHNSI CBETOAMO-
0B BOSMOXHO 38 CYET U3MEHEHWS 3Haue-
HWA KOHCTaHTH pausel B cTpoke

.EQU pause1=5

MCXOAHOTO TeKCTa nporpamMmel. CkopocTs 2
nepeknioyerns 06paTHo NPonopLUMoHans-
Ha 3TOMY 3HaqeHuio. ocne BHeECEHWs &

Tabnuua 2

:020000020000FC
+1000000000COFFEFF7BBFOEOF8BBFAEG5DD000C046
+10001000c09A5AD0C098C19A5700C198C29A54D0A9
:10002000¢298¢3945100C398C49A4ED0C498C59A66
:100030004B00C598C69448D0C698C7 9445D0C7 989D
:10004000C6944200C698C59A3FD0C598C49A3CD0AB |
+10005000C498c3943900C398C29A3600C298C19A6C
+100060003300c198FFEFFBBB2FD0C0982DD0CO9AES
110007000C1982AD0C19AC29827D0C29AC39824D0D6 3
:110008000¢39Ac4982100C49AC5981ED0C59AC69860
:100090001BD0C69ACT 9818D0C79AC69815D0CHIACA
:1000A000C5981200C59AC4980FD0C49AC3980CD0E2 S5
:10008000C39AC29809D0C29AC19806D0C19AC09872 #
:1000c0000300C09A01009DCFEQE2DOE2DAISF1F7FB
:0A00D000EASSDIF7FAISCIF70895F3

:00000001FF

W3MEHeHWA nporpamMmy Heobxogumo
OTKOMNUNWPOBATL 1, MNONYYWB HOBbIIA
HEX-¢aiin, 3anucats ero B namate MK,

Orpe;axmm UcxoaHsie Texctsat u HEX-
adinb NPorpamMM MUKPOKOHTROIEpa Haxo-

[9TCA Ha Haluem FTP-cepsepe no ampecy
<fm://fm.ndb.m/pubx200?fosm.zb>. !

Penaxtop — H. Hevaesa, rpacpuka — H. Hewaesa
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Urpa "3a pynem

LA

4. MAMMWYEB, n.lliatanoso-1 CmoneHckoii obi.

HUrpoeoe ycTpoicTBO, NpegoXeHHOe asToOpPpoOM, HMHUTUPYET QBU-
XeHue asTOMOBMIS NO M3BUJIMCTON KpyroBo# Tpacce. 3apava
urpaowero — yaepxarbCcs Ha He# Kak MOXHO gonble 6e3 aBapwi.
Kak » B peanbHO#i MallnHe, B yCTPOKHCTBE €CTh OpraHbl ynpasneHus:
PYynb, nepexnioyaTens CKOPOCTEeH U KM0Y 3aXuranmns.

Cxema ycTpoicTtea usobpaxeHa Ha
puc. 1. OcHoBa wurpet — Tabno
(puc. 2) , cocroswee u3 18 ceetogmo-
aos, obpasywowmx pensed Tpaccs W
nonoxexHwe aesToMobuns Ha Heid. Umu-
Tauma ABMXKEeHUA asTomMobuna gocturaert-
CH 32 CYeT BpawleHns naobpaxeHns Tpac-
Chl MYTEM NEPEKTIOYEHUS CBETOAWOA0B
1HL1—4HL4, a Takke ero nonepevyHoro

~ CMELUeHUs — MNepexknioyeHus CBeToamo-

TPUITEPOB) 3aA2eTCA B MOMEHT BK/IOYE-
HWUA NUTaHUA KPaTKOBPEMEHHbBIM UMMYNb-
COM NONOXWUTENBLHOM NoNRpHOCTH, GopMn-
pyemeiM Lensio C3R12, kotopuiii nocTyna-
eT Ha Bxoabl R unu S kaxaoro us Tpurrepos
1DD1—4DD1. lpyn kaxooM TakTOBOM
UMNynLCe, Nogasaemom Ha exof, C Tpurre-
POB, NPOVCXOAUT CMELLEHWe MHpOopMaLn
BNpaso Ha OOWH TPWUITEP, 8 C Bbixoga
nocnegHero — Ha Bxoa nepeoro — M Ttak no

€ro BbIXOAE BbICOKWIA YPOBEHb — CBETO-
ovon HL1 "Apapus” He roput. Oguna-
KOBbIE YPOBHW Ha Bxopaax anementa DD2.1
B6yayT B cnyyae, ecnv oAHOBPEMEHHO CBe-
TaT ceeToguogn HL2 n 4HL3 vnn HL3 n
4HL4. 310 o3Havaet, 4TOo asToMObMNb
HaXOOUTCA B NPeaenax TPacchi.

MpeanonoxuM, 410 CBETAT CBETOOAMO-
As HL2 1 4HL3. Mpu Bpawerun Tpacco
ceetoavon 4HL3 racHet u 3aropaertca
ceerogmog 4HL4. Ha eoiBog 1 anemeHta
DD2.1 nocTynaeT BLICOKWIA YPOBEHb, Ha
ero BLIXOOE YCTAHABNWBAETCA Takxke
BLICOKWIA YPOBEHb M HaYMHaeTcs 3apaaka
koHneHcaTopa C1 uyepes peauctop R8.
Ecnu HanpsxeHue Ha 3TOM KOHAeHcarope
LOCTWUIHET BLICOKOIO YPOBHS, Ha Bbixoge
Tpurrepa DD1.2 ycTaHOBWATCA HW3KUIA
ypoBeHb u 3aropuTtcs ceetogwosd HL1
"Asapus”.

Jnsa npenoTepalueHns asapum urparo-

| KWiA YPOBEHb W HA MHBEPCHOM BbIXOAE

TaKXE NOSBUTCS BLICOKUIA yPOBEHb — CTa-
HET cBeTuTe ceetoguog HL3. Cee-
TALMIACH CBETOAMOL, YKa3biBaeT nonoxe-
H1e asTomobuns.

Ha tpurrepax mukpocxem 1DD1—4DD1
BLINOMHEH KONBbLIEBOW PEMUCTP, YNpasnsio-
wMin - gBwxeHwem Tpacce. KcxogHas
dopma Tpacck! (HA4YankHOE COCTORHWME

TakTbi HEOBX0AMMO Pa30OMKHYTh.

Yaen, QpUKCUPYIOWWIA BO3HWKHOBEHWE
aBapun, COCTOMT M3 NOTMYECKOro ane-
menTa DD2.1 n tpurrepa DD1.2. Mpu ogwn-
HAKOBLIX YPOBHAX Ha BbiBogax 1 n 2 ane-
meHTa DD2.1 Ha ero ewixone Gyner Hu3-
KWIA YPOBEHB, NPW KOTOPOM KOHOEHCATOP
C1 He sapsxaetcs v Tpurrep DD1.2 octa-
€TCH B MCXOQHOM COCTOSIHUK, & KOraa Ha

s nos HL2, HL3. 3aMKHYTOMY KpyTY. WK fomkeH kak MoxHo Obictpee ¢
RS 03 — B
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100K(11 s
EE Ka52z6 R1Z K 8616.7 D1, DD2
R HL1-HL3, 1HLT -4HLY P20k D01, 1001-4001 K561TM2 1001-4001
" 10 R8 100 K AN307AM n2 K561402
: C1 10MKXT6B
" Puc. 1
Ha tpurrepe DD1.1 w peauctope R1, Ha anemextax DD2.2—DD2.4 cobpaH 3 HL3
KOTOPLIN BLINONHAET GQYHKLMKM pyns, cob- reHepaTop TakTOBeIX MMMynbcoe. C L%, SHL-
paH y3en, yNpaensiowmii NonepeyHbiM  NOMOLLBKD TPEXNO3ULIMOHHOMO MEepexio- GHLT, 4HLZ 0 JHLZ, SHLT
cMewieHmem aeTomobuns. B BepxHem no  vatens SA2 KOMMYTUPYIOT pe3vucTopbl B 0
CXEME MOMOXEHUWM ABWXKa 3TOM0 PE3M- 4YACTOTO3a[AKLWER Uenu redeparopa,
cropa Ha Bxon S Tpurrepa DD1.1 NocTy-  M3MEHSISi TEM CambiM CKOPOCTH CMELLeHUs! 4HL3, 2hHLY
5 4HLY O O O O 2HLS
naeT BLICOKUIA YPOBEHb, HA €ro WHBEpc- WHGOPMAUMKM B KPYrOBOM perucrpe, a
HOM BLIXOE YCTEHOBWUTCH HWU3KUA YpO-  3Ha4YWUT, M CKOPOCTb BPALLEHWS TPACCHI. HLZ HL JB O S
BEHb M HayHeT cBeTuTb cBeTogmon HL2. Beiknmovatens SA1 umuTUpyeT koM 3a- ! Q
Mpy NepeMeLLeHn ABUXKE PE3UCTOpa  XUraHwus, OH BKNIOYEH NapannensHo KoH- THLT, 1HLZ 0 2HLZ, 2HL1
R1 B HWKHEE MO CxeMe ronoxeHue Ha gedcatopy C2 u Gnokupyet paboTty rexe- THLE, THLY
exon R Tpurrepa DD1.1 nocTynuT Beico-  patopa. [lns Hauana ABWXeHus ero koH- Puc. 2 P

nomoLusio pyns (peauctopa R1) uameHuts
cocTtosHue Tpurrepa DD1.1, 4Tobwi 3aro-
penca ceetoamopn HL3, ynepxwveasa tem
camMbimM apTomMobune Ha Tpacce. MaweHve
ceeToamopna HL1 1 Bo3spalueHue ycTpon-
CTBAa B WCXOOQHOE COCTOSHWE OCYLLEeCT-
BNSAKOTCA KPAaTKOBPEMEHHBIM HaXAaTUEM Ha
kHONKY SB1 "PemMoHT".



Tens SA2 na2r-1n.

MuTailoT ycTpoiicTeo OT

WecTW ranbBaHU4ecKnx
3NEeMEHTOB TUNOpasMepa
AA nmn AAA, BKNIOYEHHLIX
nocnenoeaTensHo, WK
[BYX BKNIOYEHHBIX NOCne-
nosaTteneHo GaTapei
3R12G. MoxHo npume-
f_‘ HWUTL CETEBOW MCTOYHMK

Jz

- NMATAHWA C HanpsxeHvem

9 B v Tokom ao 50 mA.
CMOHTHMpOBaHHBIE
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BonbLUMHCTEO AeTanei, KpoMe opra-
HOB yNpaBneHus 1 NTaHWs, MOHTUPYIOT
Ha ABYX Ne4YaTHbIX nnartax w3 ogHocTo-
porHe GONLrMpoBaHHOrO CTEKNOTEKC-

TonuTa TonwwmHoi 1...1,5 MM, nokasaH-
HbIX Ha puc. 3 1 puc. 4. MNnats coean-
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neyvatHue nnatel 1 Hata-
pPEelo NUTaHWA yCTaHaen-
BaAIOT B NJIAcTMacCoBbiiA
kopnyc. OpraHel ynpae-
NeHMa pasmeLianTt Ha
NULEBOIN NaHenw cornac-
HO pmc. 5. Pyne nogxo-
[SALEerc pasMepa MOXHO
B3ATb OT AETCKOW WrpyLl-
KW UNW  BeINUAWTL K3
TPEXCNOWHOW (haHepsl n
KecTko 3aduKkcupoBaTth
Ha Bany peauctopa R1.
Mepen pynem B NWUEBOMA
rnaHenu Npopes3aloT Kpyr-
noe OoTBEpPCTWE guamer-
pom okono 60 mmMm, KoTO-
poe 3aknemBaloT C BHYT-
PEHHEeI CTOPOHLI AKPAHOM
13 “MONoYHOro"” OpreTek-
na. Mnaty (cm. puc. 4)
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HAIOT XryTOM, W3roTOBNEHHBIM W3 p BMHTAMW KPEnsaT K OCHO-
OTPE3KOB TOHKOTo FMMBKOro MOHTaXHOro PIHLIN, 312 3. },{g %;ﬁ? 7 BaHWO uxonpany:a u;n ':l
npoBoaa. g e ,“ . NULEBOW MNaHenu Taku
MNocTosiHHbie pe3ucTopsl — MIIT, ggﬁ}&;@ﬁ [/3R1 ‘HZ I M"‘ZQ} ob6pa3om, 4TOGLI M3nY-
C2-23, nepemenHsbiii peauctop R1 c - ” P 2&’4 " g,,qg GHLL m:j yJawwue NOBEPXHOCTH
NMHENHON (DYHKUMOHANbLHOW Xapakrte- 0 Omow=0 © om0 € CBETOAMOL0B BNNOTHYIO
pUCTUKO — CI-1A, Cr4-1A, KOHgeH- Qe 2 o ' R‘F*Vﬂm:z K G616 15 PWIErann K nnockocTy
catop C1 — MMNOPTHBIi, KOHAEHCATO- G} ZHLZ .‘W ” l IR? "";g "":_" 40p1 2 eokpawa. Ovion HL1 kpac-
pai C2, C3 — K10-17. Mukpocxemy 7R3 + IHI,Z >l o HOrO LBETa CBEYEHMs W
K561TM2 mMoxHO  3aMeHuTb  Ha s Ly ¥, B g N Kpyrnoi dopMbl - M3ny-
K176TM2, avon KI5226 — nobuiM U3 K frré 1 & 7L + Haloweli  NoBepxHoOCTY
cepuin KA103, KO521. Ceetoamoas, 20011 5 K Bo1B. 1 pa3meLlaT Ha NUUEBOR
kpome HL1, xenarensHo NpUMEHsTL C 10011 naHenu.
npaAMoyYronsHOM GopMOoi ManyyaloLLei Ons ypobcrea nepe-
noeepxHocTu, Hanpumep KUMTMO1A-1K. KNOYEeHUs CKopoCcTen
Ecnu pocTynHbl CBETOAMOAbI TONBKO C DD1 2 pbi4ar  nepekn4Yarens
oo Xna0TEM, KMTAZIAK, we e~ | it M
HocTn — Al i =K, wnx MOLLb =
MOXHO 06TOYMTL HANWNBHUKOM UMK HaA- LWEro guaMeTpa v AMHbI. PasMblKaIOLLYHO
dunem gna npuaaHvs Tpebyemoi hopmbl rpynny SA1 pgenalT w3 AByX NONOCOK
(cMm. puc. 2). Nocne atoro ux Gokoebie JKpar KECTH, 3aMKHYTbIX B CBOBOAHOM COCTOSI-
NOBEPXHOCTW  3aKpalwWearT HepHon HWUKW, PacnonoXWe UX HanpoTue wenu. B
HUTPO3MANBLID MW MapKEPOM. KayecTBe PasMbIKatens MoXHO MCNoNb30-
Bo unabexaHuve BbiIXOAa MWKPOCXEM & BaTk NNACTMACCOBYIKD NONOCKY (Knwo4),
DD1, DD2, 1DD1—4DD1 w3 cTpos BO K caogoguo BXOARALLYIO B JaHHYIO LUENb.
BpEMS Manky PEKOMEeHOYeTCH yCTaHaBnm- ' o6paHHoOE W3 UCNpPaBHbIX OeTanein w
BaTL WX B 14-THE3AHBIE NAHENW, KOTopble 6e3 ownboK B MOHTaXe YCTPOMCTRO Hana-
MOHTUPYIOT Ha nnarte (cMm. puc. 3) (Muk- Q@ xmBaHua He Tpebyet. FpKoCTL cBEYeHVs
POCXEMbI BCTABNAIOT B HUX NOCNE MOHTa- BAPMA  PEMOHT CBETOAMOA0B NPY HEOBX0OMMOCTH N3ME-

¥a Bcex gertanei). Nepemeidkn Ha 3Ton
nnate BNawBalT CO CTOPOHLI YCTaHOBKW
petaneil. Vix n3arotaBnnBaloT U3 NyXeHoro
nposoaa avametpom 0,4...0,5 mm.
Boikmovatens SA3 — nio6oin manora-
6GapuTHLIA Ha ABA NONOXEHWNA, HanpuMep
MT1, kHonka SB1 — KM-1, nepeknioya-

< Vo &

CTAPT CHOPOCTb

Puc.

Pyneboe KonECO
5

nsaioT nogbopom peawctopos R5, RE,
1R1—4R4, cKOpOCTb ABWMXEHWS aBTOMO-
6una — nopbopom pesuctopor R10, R11.
Ona nameHeHus GopMbl TPAcchl MEHAIOT
ypoBHW Ha Bxopax R 1 S Tpurrepos, BXo-
OSLMX B KONLUEBOW PerncTp.

Penaxtop — H. Hewaesa, rpadwka — 0. Angpees

-
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YcoBepLueHCTBOBaHUue

aneKkTpomMexaHundeckoro ¢poHaps

H. AHKYAQHUHOB, n. Anexceesck UpkyTckoii o6n.

B craree U. Hewaesa ("Paguo”, 2006, Ne 8, c. 57) npennoxeHo
3aMeHUTp B 3neKTpomMexaHuyYeckom cbonape namny HaKanueaHws
CBEeTOAMOAROM C NOBLILEHHON APKOCTBIO CBEYEHMUS, YTO NO3BOANIO
CHM3WTL YCHUIIUS NPU HaXaTUKX Ha peiYar aneKTporeHeparopa. ABTop
AaHHOW cTaTey npegnaraer ynyyluTe Takod (poHapb, pasMecTHB B
HeMm manorabaputhelii akkymynarop 4-0,125. MockonbKy Hanpsixe-
HWUS OQHOro aKKyMynsaTopa HefoCcTaTo4YHO AN NUTaHUs cBeToguoaa,
B YCTPOKWCTBE NPUMEHEH NOBBILIAIOLMIT npeobpa3oBarens HanNnpsxe-
Hus. Ponape 6yger cBeTUTE M NpU HepaboTailoweM aneKTporeHepa-

TOpe.

OCHoaHuM UCTOYHWUKOM 3nekTpuye-
CKOW 3HEeprum B MEexXaHW4YecKom
¢oHape fABNSETCA 3NEeKTPOreHeparop.

Cxema ycTpOWCTBA nNokKasaHa Ha
puc. 1. Ha tpanancTtope VT1 u TpaHc-
c¢opmaTtope T1 no cxeme BNOKWHr-reHe-

=y
o " "
e VD1 Kazosa SA1 "Bkn
& :
a
=
o VD2 1
g Kn209A vD3
& - 1 & 1N5817
1 T
R1 Lt 4
E 200 - 1,258 = ~
+ +* ,
XS1 c1 62
c3 EL1
w3y 10 Mkx 16 B 47 mkx 16 B | oy -5213UWC

Puc. 1

Puc. 2

3710 ABNAETCH ero AOCTOMHCTBOM W
HEefoCTaTkoM ogHoepeMeHHo. C ogHomn
CTOPOHHI, pOHapbL BCErpa rotoe k pabo-
Te, Tak kKak He TpebyeT ranbBaHUYeCcKnX
3NeMeHTOB WNKU aKKyMynaATOpPOB, a C
apyroin — HeobBXxoAUMO NOCTOAHHO
HaX»xXnMaTb Ha pbiyar, 4y1o6bl OH CBETUN.
Ecnu pasmecTuts B Hem manorabaput-
HBIA aKKYMYNATOP U NPeaycMoTpeTs ero
noA3apsaky OT anekTporeHeparopa, To
oH OypeT cBeTuTb M 6e3 HaxaTus Ha
puivar.

KXS1 wf—p———e©*

KVD2 =1 &1 |+

!

SA1 L
-

Puc. 3

K nextporenepatopy

patopa cobpax npeobpasoBarens Hanps-
xeHus. Korga tpanauctop VT1 orkpur,
yepes nepBuydHy0 0BMoTKY TpaHcdopma-
TOpa NPOTEKaEeT TOK U 3Heprus sanacaer-
cf B MariuTHom none. Korga TpaHaucTop
VT1 3akpbiBaeTcs, Ha NEPBUHHON 0OMOTKE
TpaHcgopmaTopa NosesIoTCs UMNYNLCH!
HanNpAXeHWs, KOTOPbIE BLINPAMAAIOTCA
Avoaom VD3, crnaXuearoTcs KOHOEHCATO-
pom C3, u Ha ceetogmog EL1, ucnoneaye-
Mbiii B K&4ECTBE MCTOYHWKA CBETa, NoCTY-
naeT NoCTOAHHOE HAaNpPsXeHWe.

Ecnu anekTporeveparop e paboraer,
npeobpa3oBaTens HANPAXEHWS NUTAETCA
oT akkymynsaTopa G1. Npu paGote anek-
TpOreHepaTopa ero HanpsXXeHue Ucnonb-
3yeTca ANs nuTaHua npeobpasoBatena u
3apsagku akkymynatopa. Auwog VD1 Bhi-
NpaMNAeT MepeMeHHoe HanpsxeHue
ANEeKTPOreHepaTopa, a akkyMynsaTop coB-
MECTHO C koHaeHcaropom C1 crnaxusatoT
NynbCcaum BeINPAMNEHHONO HANPRXEHWS.
OpHoepemeHHo awon VD1 BoinonHseTt
3aMTHYIO QYHKUMIO, NpedoTepallas pas-
PROKY aKKyMyNaTOpa Yepes anekyporeHe-
patop. Boeiknwouyarens SA1 otknodaer
nuTaHve npeobpasoBartens HanpsXeHus,
HO NPW 3TOM BO3MOXHOCTb 3aPAAKA aKKY-
Mynsitopa coxpaHsetcs. [Hespgo XS1,
TOKOOrpaHuymMeamwmin pesuctop R1 un
sawmTHeii anon VD2 cnyxar ans sapaaku
BKKYMYNATOPa OT BHELHEIND WMCTOYHWKE
NUTaHUA.

BonbwKMHCTBO geTanei yCTpOWCTBA,
Kpome rHe3ga XS1, pesuctopa R1 u
avoga VD2, cMOHTUPOBaHbI HAa NEeYaTHoM
nnare u3 ABYCTOPOHHE (PONLIMPOBaHHOIO
CTEeKNoTEeKCTONAUTa ToNnumMHon 1,5 mm. Ha
OAHOW CTOpOHE (puc. 2) pasMeLleHbi
anemMeHTe nNpecbpasoBarens Hanpsxe-
Hus, ceetogvog EL1, avon VD3 u okema-
Hble KOHOeHcaTopel. Ha BTOpoW cTopoHe
(pmc. 3) pacnonoxeHsl akkymynatop G1,
avog VD1 uw Beikoyarens nutanua SA1.
Mpwu atom (puc. 4) ceetoanon 2 (EL1)
YCTEHOBNEH nepnedaukynapHo nnare 1,
akkymynatop 3 (G1) sakpennen c no-
MOLLLIO NpyXuHsLLen ckobel 4, npunasH-
HOI K METANNN3NPOBAHHLIM NNOLAaaKaMm,
a BuiKnoyarens nutadua 5 (SA1) — ropm-
30HTanbHO. Yepes oTBepcTusa B nnarte
METaNMN3NPOBaHHbIe NoBepXHOCTU 0beunx
CTOPOH NfaThi coeauHeHsl mexay coboit
oTpeskamu nposopa. Tpauauctop VT1 u
koHgeHcatopet C1, C3 ycTaHaenueaioT Ha
noBepXHOCTL Nnatel, TpaHchopmartop T1
38KPENNAIOT TEPMOKNEEM.

B ycTpoiCTBE NPUMEHEHBI PE3UCTOPL!
MNT, C2-33, okcuaHbie koHaeHcaTops C1
n C3 — umnoptHeie, C2 — K10-17. Momu-

;A
N

MO YKa3aHHOTO Ha CXeme, MOXHO rnpume-
HUTL cBeTOAMOL BEenoro LBeTa ceeveHns —
FYL-5013UWC, ARL2-5213UWC. [Ons
narotoenexus Tpawcgopmaropa T1 wvc-
nons3yT QEPPUTOBOE KONLLO TWUNopas-
mepa K10x6x3 MM MarHWTHOR nNpoHuLae-
mocteio 1000...2000, rpaHu kKoToporo
NpeasapuUTENnbHO NPUTYNNSAIOT C NOMOLLLIO
Hanguna n obBMaTLIBAIOT TOHKOA BUHUNO-
BOW nexTol. MepBuyHas oBmMoTka cogep-
XUT 6 BUTKOB, a BTopuyHas — 10 BUTKOB
npoeoga N3B-2 0,31. Ouon 1N5817



MOXHO  3aMEHWUTL  Ha
1N5818, 1N5819, a avon
KO209A — niobbiM BLINpA-
MUTENBHBIM ~ MaIOMOLLL-
HbiM, Hanpumep, KO 103A,
KO1056. BunonapHblii
TpaHauctop — KT3102 ¢
nobbiM  BYKBEHHBIM  WH-
nekcoMm.  Bolknouatens
SA1 — mo6oit manoraba-
PUTHBIIA.

Mocne MoHTaxa nnars!
YCTaHaBNMBAIOT 3aps-
MEHHBIN  akKKyMynsaTop W
3aMbIKAKT KOHTaKTbl Bhbli-
knovarens  SA1.  Mpa-
BUNBbHO coBpaHHblil npe-
obpasoearens HauYvHaer
cpasy paborarb — CBETo-
nmop EL1 spko ceetur. B
NpoTUBHOM Crny4ae Heob-

Puc.5

TENLHO NpenBapvTENb-
HO 3apsouTe. [ns ero
3apAnKM  MOXHO MC-
nons3oBartk nobol ce-
TEBOW BNOK nuTaHus c
BLIXOAHBIM  Hanpsxe-
Hmem 6B u Gonee,
HanpyMep, 3apsgHoe
YCTPOWCTBO COTOBOrO
tenedoHa. MNpu 3TOM

R1 ycraHaenvealoT TOK
3apROKY aKKymynaTopa
12...15 mA. Cneayer
OTMETWUTb, HTO B LEnu
3apAaKV akkymynaTopa
OT 3NEeKTpOoreHeparopa
TOKOOr pPaHu4nBaloLmia
PE3NCTOP He yCTaHoB-
neH. MNpoeepka nokasa-
Ng, 4TO NMPY UHTEHCUB-

XOAMMO MOMEHATL MecTa-

MW BBIBOAS! OAHOW 13 oBMOoTOK TpaHcgop-
maropa T1. Orpaxarens BbIHUMAIOT W3
doHaps 1 KPEnaT K nnare ¢ NOMOoLLIo Tep-
MOK/IEA TaK, 4TOObl CBETOAMOL, OKa3asCH
BHYTPpW Hero. Ha kopnyce ¢oHaps yctaHa-
BAVBAIOT rHe3ao XS1 OnA noakIoYeHus
BHELUHErD UCTOYHMKA NMUTEHWA, KOTOPLIA

MCMONL3YETCH N5 3apRAKK akKyMynsTopa,
W HABECHBIM MOHTEKOM NPUNanBaloT K HEMY
peauctop R1 v auog VD2. 3atem oTpaxa-
TENb yCTaHaBNMBalwT B Kopnyc oHaps
(puc. 5) 1 3aXNUMaIOT €ro KPbILKOWA.
Mocne NpoAOMXUTENEHOTO XpaHeHus
¢oHaps 6es paboTh akkymynaTop xena-

HoW pafote py4Koin
ANeKTPOreHepaTopa 3apsAaHbIA TOK aKKy-
MynsTopa He npessiwaer 30 mA. 310
AONYCTUMO € YHETOM TOrO, YTO NPORO”N-
KUTENBHOCTL TAKOMO PEXMMa HEBENWUKA.

Penaktop — H. Hewaesa, rpagiska — H. Hevaeea,
¢horo — asropa

OxpaHHOe YyCTPOMCTBO Ha Oaze

paano3BOHKA

M. HEYAEB, r. Mocksa

B HacToswjee BpeMs B Npogaxe MMEIOTCH HeCKONMbKO mMopenen
Hefoporux KBapTUpHbIX Ppaguo3BoHKkoB. Takoe YyCTpOHCTBO COCTOMUT
u3 6a3osoro 6510ka ¢ ceTeBbiM UITM aBTOHOMHBIM NMUTAHNEM M ogHoro
MKW HEeCKOJNBKUX KHOMOYHBIX OGNIOKOB C aBTOHOMHbLIM NMUTaHUEM.
Krnonounbiii 6nok npegcraenser coboii manoMolyHbii paguonepe-
AaTyuK ¢ UMNYyAbLCHOW Mogynauymuei, a 6a3o0Bbiii COQEPXUT pagno-
npuemHux (vYawje Bcero csepxperexHeparuBHbiii). Npwuw Haxarun Ha
KHONKY KHono4yHoro 6noxa 6a30Bbii BOCNPOU3IBOAUT MENOANYHLIA
curHan. [fanbHocTe [eHCTBUA pafWO3BOHKa MOXET [OCTHUrark

HEeCKOJIbKUX [eCATKOB MeTpoB.

Taxo# npuw6op npuw MUHMManbHo#W Aopaborke, KpOMe CBOEro
OCHOBHOIO Ha3Ha4YeHWA, MOXEeT BbINONHATE U obs3aHHOCTH CTopoXa.

A30BbI U KHOMOuHbIE BNOKM HEe3aBu-
CUMBI MO NUTaHWIo U Mexay coboi
HUKaKUMKW NPOBOAAMM HE CBR3aHL!. YTo6b!
NPpUeMHUK pearvpoBan Ha HaxaTve KHoM-
K1 TONBKO "CBOE” cucTeMsbl, nepenasae-
ME8A No pagvo nocneaoBaTeNbHOCTE
UMNYNBLCOB 3aKogwpoBaHa, and 4ero B
Kaxaom nepeparyvke yCTaHoeneHa
MWKPOCXEMa—KOAep, & B NpuemMHuKe —
nekonep.
3Tk KkavecTea paaMO3BOHKA NO3BO-
NAIOT UCMONL30BaTL B0 TAKXKE W B PONK
HECIOXHOr0 CTOPOXEBOro YCTPOWCTEA,
cnocobHoro obecneunts oxpaHy 6nmako-
PacnofnoOXeHHblX OTAENbHO  CTORLMX
cTpoeHuid wnu o6bLeKTOB (Hanpumep,
TpaHCnopTHeX cpencte). OCHOBHbIE
GYHKUMK 3BOHKA COXPaHAITCA U ero B

nio6oil MOMEHT MOXHO WCMONL30BaTh NO
NPAMOMY HA3HAYEHWIO.

Kak peanu3aoBaTe CKasaHHOE Bblle,
pPaccMOTPMM Ha NpUMEepe pPanvo3BOHKa
"Feron”. BapuaHTOB NOCTPOEHWS CTOPO-
KEBOW CUCTEMBI MOXET BT aBa. HauHem
¢ Bonee npocToro.

Basoeslit 6ok nepenenky He Tpebyer.
K kHonowHomy Gnoky Hapo apobaButb
HECKONbKO AeTanei, kKak nokasaHo Ha
cxeme, msobpaxeHHoii Ha pwc. 1. B
WMCXOAHOM COCTOSHWKM, KOTAa OXpaHHas
NWHWA C KOHTaKTHBIMKM aartymMkamu SF1—
SFN He nopknioyeHa, KOHTaKTH FHe3fo-
BOIA YacTh pasbema X1 3aMKHYTbI, Hanps-
XKEHWE MEXOY UCTOKOM U 3aTBOPOM rone-
BOro TpaHauctopa VT1 oTcyTCTBYET, NO3a-
TOMY OH 3aKphIT. Yepea pesuctep R2 npo-

TekaeT TOK BCero 2...3 mkA, 4yTo Ha cpoke
cnyxbbl 6arapen NUTaHWs KHOMOYHOrO
Bnoka npakTMYeCcKn He OTpasuTcs.
PaBoTte cuctemMbl NO NPAMOMY HasHaue-
HWIO HUNTO HE NPENATCTBYET.

Nerxko svpetb, 47O NPU NOAKMIOHEHWA
OXPaHHOW NMHUK, €CNK OHA MCNpPaBHa,
COCTOSiIHWE YCTPOICTBA HE MEHSETCH.
Uens R1C1 nopasnseT nomMexu W Hasogn-
K1, KOTOPBIE MOMYT B HEA NOABAATLCS.

Ho ecnu nuHua Gyner obopeaHa (unm

Pas’OMKHYTCS KOHTaKThl OIHOrO U3 AaT4u- |

koB SF1—SFN), konpexcarop C1 BeicTpo
3apaanTcs, TpaHancTop VT1 otkpoeTtcs v
BK/TOYUT NUTAHWE 3NEKTPOHHOIO Yana KHo-

noyHoro Bnoka — OH Ha4yHeT nepegasart |
KOOQWPOBaHHbIA pagwocurHan. Basoswin

6nok curHan npuMeT u chopMUpYET cBe-
TOBOW W 3BYKOBOI TPEBOXHBIE CUMHANb.

R1 300 K -
S . T |
== VHT1s i
gl atax f T Keonou- !
k2 51H, VI wwa Onok
— [} L_ _ - - l
._4”.:: VT
SFi SFAL VTIVI2
VT IRLML6402TR. KT3107A.

Puc. 1

Mpu popabotke kHonowYHoro Gnoka
rvezno X1, paboraouiee B nape co wrbi-
peeoii BCTaBkoii puametpoMm 2,5 mm,
MOHTMPYIOT Ha cTteHke Gnoka B mobGom
nopxopsauwem mecre. OcranbHbie netanu

nop6opoM peavctopa | |
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TOXE AOMKHBI ObiTb MUHUATIOPHBIMK, WX
paamMelualoT Ha nnare 6noka Ha ceobop-
HbIX yqacTkax. BMecTo noneeoro TpaHaum-
CTOpa MOXHO WCNOMb30BaTh COCTABHON
M3 AByx BUMNONAPHLIX, BKMOYEHHLIX Tak,
KaK nokasaHo Ha puc. 1.

OCHOBHOW HEAOCTATOK OMNWCAHHOro
BapuaHTa OXPaHHOW CUCTEMbl COCTOUT B
TOM, H4TO MPKU CRY4AAHOM BLIXOAE U3 CTPOSA

KHomoy-
[ T HbIL Jﬂoxl

AOCTATOYHO WUCTOYHUEK NWUTaHKMA W OXpaH-
HYO NWHWIO COeOWMHWTL nocnenoeartenb-
Ho. Torga pns nepesoga YCTPOWCTEA B
AEXYPHBIA PEXWM Hano NUWb NMOAKIIO-
YWUTb NUTAHKUE.

B Gasoswlit 6nok HeobxogMmo BCTPO-
WTb NPOCTOI Y38 — reHepaTop nepuoau-
YEeCKWMX 3BYKOBLIX CWUIrHanos. Cxema yana
nokasaHa Ha pwc. 3. Pexum pabotol
6a3oBoro 6noka BbIBUPAIOT NepeksoyaTe-
nem SA1. B epxHem no cxeme ero nono-
xeHun 6nok paboTaeT B pexumMe 3BoHKa.

B HuxHEM NONOXeHUn nepeknioyarens
aKycm-lecmﬁ wanyyarens NoaKnKYaeTcq
K BbIXO4Yy reHeparopa 3BYKOBLIX CWUIHa-
noe, CDGpaHHOFU Ha NOruyYeckKknx anemeH-

L. .—._-J 7yax DD1.1—DD1.4 u TpaHaucTope VT1.
OnOHOBPEMEHHO K reHepaTopy nocTynaet
HanpskeHwe nutadua. Ecnv 6a3oebiid
j f DD1 K561/1A7,
j | SAfz K Bui8. 14 DD1 RE*

| ba3oBeii

D11

bp1.z

Dn1.3  DD1.4
5 i

R3 100K +
| onok - €2 4,7 Mk*168" c3 1500"  opf
Puc. 3
KHOMOYHOro 6!101(& WNK OTKNIDYEHWW NNTa- 6ﬂ0|< anmeaET CurHan 'CBO&FO"

HWS OXpaHa NPEeKPaLLaeTcs, a Xo3amH ob
3TOM HE NOAO3PEBaeT.

Bropoit BapuMaHT B 3TOM OTHOLUEHUW
Bonee HapexeH w paboTtaer wHave. Korpa
Ha oXpaHAemMomM OOLEKTE BCE HOpManbHO,
nepenamivk pabotaer nocTosHHO 1 Bazo-
Bull 6NOK NMPUHUMAET paguvocurHan, He
nopaean Tpeeorn. [Npw oGpbiBe OXpaHHOM
NIUHWK, @ TAKXEe BbIXOAE W3 CTPOA KHOMKW
unu Gataped nuTaHua paauocurHan
NepeaaTinKa BLIKNIDYEeTCA 1 NMPUEMHNK
dopMmupyeT curHan Tpeseorv. Ecnu oxpa-
HAEMbI OOBLEKT NOOBWXHBIA, TO BbIXOA
ero U3 30Hbl AEWCTBUS CUCTEMBI Takxe
6yner oTME4EH TPEBOXHBIM CUTHANOM.

Crnegyer OTMETUTbL, YTO BTOT BapuaHT
CUCTEMBI BHINONHAET PYHKUMWM KOHTpONS
npucyTcTeus o6bekTa B oxpaHsemoli 3oHe.
Takum oBbekToM MoXeT BbITk TpaHCnopT-
HOE CPEACTBO, XUBOTHOE UMW YEOBEK.

3ToT BapwaHT, KOHEYHO Xe, noTpebyeT
npumMmeHeHns 6onee aHepProeMKoro UCTou-
HWKa NUTaHUA ONA KHONo4YHoro Brnoka u
nopaboTku Kak KHOMowHoro, Tak u 6azo-
BOro BNoKoB.

JopaboTtka kHono4YHoro 6noka coscem
npocTa (CM. cxemy Ha puc. 2). Ha Gnoke
HaOo pasMecTuTb OBa rHe3aga: OgHO —
ONA NOAKMIOHEHWS BHELUHEro WCTOYHWKA
NUTaHWA, a BTOPOE — AN OXPaHHOW
NHUK. [Py KX NOOKNIOYEHUW YCTPORCTBO
NepexocamuT B PEXUM OXpaHbl, NeEpeaaTyiK
HENPEPLIBHO W3NyYyaeT KOoAWPOBaHHLINA
papmocurHan. MoxHo, kctatn, 06oTUCE
TONBLKO OAHUM rHesaom — X1, ana Yero

KHOMO4YHOro 61’10!(3, TO M&J‘IOJJM‘{Hblﬁ CHr-
Han He 3BY4UT (3BYKOMINy4arens OTKO-
4YeH), HO CBETOANOA CBETWT, NOCKONbKY
OTKPbIT TPaHaucTop B ero uenw. Ha-
Bpﬂ)KeHME, 6nunskoe K HYNKO, C Konnektopa
aToro TpaHaucropa sepe3 PHY R2CH
NPUNOXEHO K BEPXHEMY MO CXEMe BXony
anemenTa DD1.1, kOTOPLIA 3TO Hanpsxe-
HWE BOCNPUHUMAET Kak HW3KWIA YPOBEHb.
B peaynsrare reHeparop OKasbiBaeTcs
3aTOPMOXEHHBIM.

Ecnv npoM3oigeT pasmMblKaHue oxpaH-
HOI NMHUKA NN OXpaHaeMblii 06beKT yaa-
nuTCH 3a Npeaens! AansHoCcTH aeicTenn
cuctemel, 6asoswii 6nok, He nonyyas
paguocursan "ceoero” nepepaTyunka,
3aKpoeT TPaH3NCTop, YNPaensioLwmii cee-
TOAMOAOM, — CBETOAMOL MOracHer.
HanpsxeHwe okono 3 B ¢ konnekropa
aTOro TPaH3UCTOpa 4Yepe3 HEeCKONbKo
cekyHa paspewwnt paboty reHeparopa
3BYKOBLIX CUrHanoB — 3BYKOW3Ny4aTenb
6asosoro 6noka cdopmupyeT curHan
Tpeeoru.

leHepaTop 3BYKOBLIX TPEBOXHLIX CWr-
HanoB cobpaH No TPaaMUMOHHOW Cxeme.
OH npeacraenset coboit Apa reHepaTtopa
MNPAMOYIrONbHLIX  UMNYNBLCOB, OOAMH W3
KoTopbix paboraer Ha 3BYKOBOW 4acToTe
(DD1.3, DD1.4), a ppyroih — Ha wHdpa-
Huakoi (DD1.1, DD1.2) — okono 1 lu,.
BruixopHoi TpanaucTtop VT1 cornacyer
CPaBHUTENBHO BbICOKOE BhIXOAHOE CONPOo-
TUBNEHWE NOTMHECKOrD 3NEMEHTA C HU3-
KM CONPOTUBNEHWEM 3BYKOM3Ny4aTens.
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Puc. 4

Bce perann, kpome nepeknodarens
SA1, pa3ameLuaoT Ha Nne4yaTHoW nnare ma
$ONLrMpoBaHHOrO  CTEKNOTEKCTONUTA
TONWMHOK 1 MM, HepTrex nnaTtsl nokasaH
Ha pmc. 4. Hukakux oTBepcTuit B nnare
CBEPMUTL HE HYXHO. [leTanu npunasHsl CoO
CTOPOHBbI NEYaTy¥ K NPeayCMOTPEHHBIM
0N 3TOrN0 KOHTaKTHbLIM nnow@ankam. Y
MWKPOCXEMBI U TPaH3WCTOpa KOHUbI
BHIBOAOE nepen npunaikoin cnepyert
otorHyTe. lnaty paamewanT B Kopryce
6asoBoro 6Gnoka, a NepekniyaTens — Ha
€ro CTEHKE.

Mpw HanaEXXMBaHWW YCTPOWCTBA LENeco-
obpasHo Gonee TO4YHO NOACTPOWUTL KOHTY-
pbl NpUEMHMKA W Nepegarysvka — 3710
MOXET YBENWYWUTE AaNnbHOCTb AENCTBUA
cuctemMbl. [insa Takow npouenypbl noabu-
pPaT OTKPBITBIM  Y4aCTOK MECTHOCTM.
Bpaware noacTpoesHUKY KaTyluek cneay-
€T 04YeHb OCTOPOXHO; OTBEPTKA NOMKHA
BbITb M3 AW3NEKTPUYECKOrD Matepuana (B
KpailHem cnydae AN ee W3roToBNeHWs
NoAoWaeT cyxan AepessaHHan 3ybouncTka).

MNockonbky B BLIXOOHOW CTYNEHW Nepe-
OaTynKa MCNONL30BaH napannensHsolii LC-
KOHTYP, TO ero NnoacTPOMKON MOXHO yBe-
NUYATE BBIXOOHYIO MOLLHOCTL, 8 3Ha4uT, U
[ansLHOCThL AEWCTBUA cUcTEMBL. [inA aToro
A0NYyCTUMO B HeBonbLunX npepenax pery-
NNPOBaTL MHOYKTUBHOCTL KaTyLIKW, pa-
CTAMMBan ee UMK CXUMAas, WK 3amMeHUTb
NOCTOSIHHBIA KOHOEHCATOP B KOHTYpEe Ha
NOACTPOEYUHbIR EMKOCTBIO 2...6 nd.

Ecnu rpoMKOCTb TPEBOXHBIX 3BYKOBLIX
CWUrHanoB nepeparyvka okasanack Hepo-
CTATOYHOW, peancTop R6 B nononHuTens-
HOM rEHeparope crneayert 3amKHYTb npo-
BOJIOYHOW NEPEMBINKOIA.

OTMETUM, 4TO Ka4YeCTBO W HAAEXHOCTL
paauonvHuy  6ecnpoBOAHEIX  3BOHKOB
HENb3A Ha3BaTb BbICOKMMW, TNOITOMY
OXpaHHbIe YCTPOICTBA Ha X OCHOBE Npa-
BUIbHEE CHUTATE BpEMEHHLIMMW,

Pepaxtop — J1. Jlc , rpag




NMporpammuposaHue noprta LPT

B Visual Basic

A. 3AXAPOB, r. lNpokonsesck KemepoBckosi 0671.

Osnages ynpaeneHnem mHrepgelcHbIMKu nopramMmn KOMNboTepa,
paguomobuTens MoXeT NOAKMOYaTL K HAM pasnuyHele CUrHanbHbie
¥ MCNONHUTENbHBIE YCTPOWCTBA M 4aTYUKKU, NpespaLyas KOMMNbIoTep
B LeHTp ynpaeneHus ObITOBOH 3NEeKTPOHMKOH, CUCTEMOH OXpaHbl
KBapTHpblI UM B U3MepUTeNbHelli npubop. Hanbonee npusnexare-
neH Ansa Ha4duHaouwero napannensHbii nopr LPT, ncxogHo npegHa-
3Ha4YeHHBIA AN NOAKAIOYEeHUs K KOMNbioTepy npuHtepa. OTcroga
npoucxogut n abbpesmnarypa LPT — Line Printer Terminal (nepssie
npuHTEpbl nevYaranu uHpopmaymo “line by line” — nocrpo4ko).
Moaxe obnacTe NPUMEHEHUA 3TOMO MOPTa 3HAYUTENbHO PacLUupU-
nacb, K HEMy CTanu Nogxmo4Yarb camsie pa3Hbie nepudepmniiHbie
ycrpo#icTBa. K coxanenumio, ceronHs ero (kak, Brnpo4yem, U gpyrue
nopTel KOMNBIOTEPA) NOCTENEHHO BbITECHAET BbicTpOAeRCcTBYOLan
YHUBEpcanbHas nocnegosarensHas wnHa USB.

aswem noprta LPT Ha cucTtemMHOoMm

B6noke koMneloTepa — 25-KOHTaKTHan
posetka DB-25F. Ha ee KOHTaKTsl MOXHO
noaaearb U CHUMATb C HWX NOrM4ecKue
CUrHanel YpPOBHER, XapakKTepHuX ONs
MUKpOCxeM CTpykTypel TTJ1. Jlornyecku
HW3KUM cuuTaeTca HanpsokeHwe 0...0,8 B,
BbiCOkMM — 2,4...5 B. CoeanHATbL BLIXOA-
HbIE KOHTaKTHl pa3bema ¢ obLWMM NpoBOo-
0OM MAKM C UCTOYMHUKOM HANPsXeHWs, He
npesbiwawwero +5 B, pekomeHayerca
TONBKO Yepes pesncTopsl CONPOTUBIEHN-
em He meHee 300 Om. He ponyckaercs
NoAaBaTh Kak Ha BXOMAbl, TaK U Ha BbIXOAK!
nopTa OTPULATENEHOE HanpsXeHue unu
nonoxutensHoe Bonee 5 B. Mogkniovats
K NOpTY W OTKAIONETE YTO-NMBO OT Hero
MOXHO TOMLKO NP NOAHOCTHLIO OTKONEH-
Hom ot cetn 220 B komnbloTepe (ceTeBas
BWNKa BbIHYTa U3 po3setku). Ecnn nopxnio-
yaemoe YCTPOMCTBO UMEET CETEROE NUTa-
HWE, OHO TOXE A0MKHO BbiTh HU3NHECKU
OTCOEAMHEHO OT CeTW.

Heco6mopenwe atux TpebosaHwin
MOXET UMETL TRXENbIe NocneacTena. Ecnu
PAcrnonoXeHHana BHYTPW KOMMbiOTEPa
MUKPOCXEMa KOHTpONNepa napannensHoro
nopra Bolilger ua crTpos, notpebyercs
PEMOHT UNK 3aMeHa MaTepUHCKON NNarkl.

Mpw BKAOYEHWW KOMNbLIOTEPA €Ero
napannencHelit nopt paboraer B pexume
Centronics — npocreiluem n TpaauUMoH-
HOM [151 BTOr0 NOPTa C MOMEHTA ero noss-
neHus B komnbioTepax. MHorpa artor
pexum HasoialoT Simple Parallel Port
(SPP). Bonee cnoxHoie pexumsl EPP u
ECP vcnone3ylotcs, kak npaswno, ons
ckopocTHOro obmeHa wHdopmauwein c
nasepHeiMW NpUHTEPAMW W CKaHepamwu.
Mbi Mx paccmarpueaTts He Bygem, noTomy
4TO NporpaMMupoBaHve paboTsl C NOPTOM
B Takux pexumax OOCTYNMHO NWLlb OnbIT-
HLIM NPOrPaMMUCTAM.

C To4KK 3peHus nporpammel nopt LPT
B pexwme Centronics npeacraenser
coboii TpM BOCBEMUPA3PSAHLIX PerucTpa B
NPOCTPaHCTBE BBOAE—BLIBOAA MWKPO-
npoueccopa: perucTtp gadHelix DR no

anpecy &H378, perncTp COCTOSHWUA NPUH-
Tepa SR no agpecy &H379 u perwctp
ynpasneHws npuHtepom CR no appecy
&H37A. YkazaHHble appeca OTHOCHTCH K
nopty LPT1, 06bi4HO enuMHCTBEHHOMY B
KomnetloTepe. Ecnn B HEM UMEIOTCA [Apy-
rve napannenbHole NOPTbl, UM Takxe

)

SR[4], exon

SR[5), sxon

SR[7], sxon

SRB], xon

DR[7], esixopg (sxon™)
DR[6], esixon (8x0n*)
DR[5], Bbixon (exon*)
DR[4], Buixop (exofn”)
DR[3], Buixopg (Bx0n®)
DR[2], Bixop (Bx0A™)
DR[1], Buixog (exon®)
DR[0], Beixoa (Bx08")
CRI0], ewixon

Mpumevanue. KoHTakTLl 2-9 cTaHOBATCA
Bxopamu npu CR[5]=1.
Puc. 1

o305
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Obumin

CRI3], bixon
CR[2], Bbixoa
SR[3], exon

CR[1]. Bbixoa
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PaBorate ¢ noptom LPT MOXHO npak-
Th4ecku B nioboli cpene nporpamMmupoea-
HWA 1 ONepaumMoHHoi cucteme. Hanbonee
OOCTYMHBIMKW cuMTaloTCs cpeab Visual
Basic v Delphi, npuyem Bo Bcem, 4TO Tpe-
fByetcs ans NporpaMmMUpoOBaHMA nopra,
OHW BecbMa CXoXW. HyxHO ckasartbh, 4TO
COBpEMEHHbIE MHOrp3afayHolie onepa-
UMOHHbIE CUCTEMBI (B TOM YUCNE CEMeil-
ctea Windows) He AonyckawT NpaMbIX
obpalweHnii n3 NPUKNaaHbIX NPOrpamMm K
nopTaMm KomnoloTepa. 3T0 CAEnaHo ana
Toro, utobul u3bBexaTk KOHGMNUKTOB
MEXLY OLHOBPEMEHHO BbINONHAEMBIMU
nporpaMmMamMmu, ecni oHW cny4aiHo obpa-
TATCH K OAHOMY M TOMY XE NOpTY B OOWH U
TOT %€ MOMEHT BpemeHu. CBAsk € nopra-
MW BO3MOXHA NWLLbL Yepes creymnansHsie
NporpamMel-aApareepbl, aBTOMaTUHECKU
BLINOMHAOLWME BCE, 4TO Heobxooumo ans
paspeluenHns koHdnukToe. MporpamMmn-
CTY OCTAETCH NMLUb HanMCaTb HECKONLKO
YNPaBNAIOLLMX KOMaHA,

Mbl 6yaeM wcnonb3oeate OAHY W3
camblx MNONynapHeiXx GWBAMOTEK Takmx
nporpamm — Inpout32.dil BTOpOiA BEpCKUK,
KOTOPYIO nerko Habitu B MHTeprete. OHa
NnpUMeHUMa B pasnuuHbIX cpenax npo-
rpaMMnpoBaHUA M ONEePaLMOHHBIX CUCTE-
max. PaBoras B Windows 98, daiin
Inpout32.dil HecbxoauMo CkONWMPOBATL B
nanky C:\Windows\system\, a B Windows
XP — B nanky C:\Windows\system32\. Bo
MHOIMX CRny4asx [ocTaTtoyHo npocTo
NOMECTUTL 3TOT aiin B Nanky ucnonHsae-
MO nporpammel. [ins nporpammuposa-
Hus B DOS pononHuTensHble ApanBeps
HE HYXHbl, AOCTATONHO NPEeAyCMOTpEeH-
HbIX B MCMONB3YEMOM A3LIKE NPOrpaMmm-
poBaHus 0BLIMHLIX KOMaHO BBOOA—BbIBO-
na B Nopr.

JansHeiiluee W3NOXeHWe OTHOCUTCS K
pabore C napannensHbLiM MNOPTOM B
cucteMme nporpammupoBaHusa  Visual
Basic 6.0 noa ynpaenexuem
Windows XP. inn ee ocsoe-

Puc. 2

OTBOAAT NO TPW PerucTpa ¢ nocnepoea-
TensHbIMKM aapecamu. Hanpumep, pern-
cTpbl nopra LPT2 o6kiuHo uMeloT agpeca
&H278—&H2TA.

Bxoaobl v BbIXOAb PErMCTPOB noprta
(npaena, He BCE) COeaMHEHBb! C KOHTaKTa-
MW MHTEPdEeCHOro pasbema, Kak noka-
3aHo Ha pwmc. 1. MNoartomy, 3anucuiBas B
aTtn  perucTpol onpeneneHHsle Koawl,
MOXHO YCTaHaBnMBaTh COOTBETCTBYHOWMe
NOMMYECKWE YPOBHW HANPSXEHUS Ha Bbi-
XOAHLIX KOHTaKTax pa3bema, a 4MTan Kogpl
na pPErucTpoe, -
onpepenaTe ypoe-
HiW NOOaHHbLIX Ha |
BXOOb! BHELLUHWX
CWrHanoe.

option Explicit

e HWa paspabortasa npocTtas
i;s'“]‘ nporpamma. Ee npoekr, B
e TOM HUCNE WUCNONHAEMEIR
TR daiin test.exe u daiin rnae-
HOW (U  EeAMHCTBEHHOIA)

¢dopmbl Form1.frm npuno-

XeHbl K ctarbe. [Npu 3anycke
3TOM NPOrpaMmbl Ha 3KpaHe MoHUTOpa
NMOSBATCH OKHO, MOKa3aHHoe Ha pMc. 2.
Haxuman B HEM Ha 9KpaHHbLIE KHOMKW U
BBOOA YMCN@ B COOTBETCTBYIOLIWE MONS,
MOXHO YCTAHABNVBATE YPOBHWU HANpAXe-
HUS Ha BbIXOQAx MOPTa W CHYUTLIBATL
COCTOsiHME ero BXoaoB (oHo Byner oTob-
paXeHO 4WMCNOM B COOTBETCTBYIOLIEM
none). BubnuoTeky ana paboTsl C NOPTOM
LPT "nogxnouaet” K nporpamme dpar-
meHT ¢aitna Form1.frm, nokasaHHbiA B
tabnuue.

Private Declare Function Inp Lib "inpout32.d11" _

Alijas "Inp32" (Byval Portaddress As Integl;er) As Integer

private Declare Sub out Lib "inpout32.d11" _

Alias "out32" (Byval portAddress As Integer, Byval Value As Integer)
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Mpexpe Bcero, pasBepem paboty ¢
peructpom ynpaeneHuss CR (HanomHum,
ero agpec — &H37A). B paccmarpusae-
MOM CNy4ae ee BbiNoNHAET NoanporpaMmMa

Private sub Command4_cClick()
out &H437A, Text2.Text
End Sub

Mpu HaxaTu Ha BKPaHHYID KHOMKY
Command4 ("OrtnpaevTs”) OHa 3anuchl-
BaeT B perncTp no appecy &H37A neowny-
HBII KOf, COOTBETCTBYIOWMIA AECATUYHO-
MY 4MCNY, BEEAEHHOMY B NMoNe Hap 3ToW
KHOMKOW.

Jina vamapHocTy cobepem 1 Noakmo-

~ 41M K pasbemy LPT ceeToamoaHblia y3en no

cxeme, n3obpaxeHHol Ha puc. 3. Beegem

XP1DB25F o4 400 H|_1//V,
CR[0}<1 =

cnh}{” =

CR2ICIS S
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B HyXHOe none uwcno 4 (asowuHoe
00000100) w HaxmeMm Ha KHOMKY
"Ornpaeutk”. MNocne 3toro Bce uverbipe
CEETOOMOAa OKaXyTCs  BKIIIOHYEHHBIMM.
Jerno B Tom, yto paapsasl CR[0], CR[1] »
CR[3] coeavHeHbl C KOHTakTaMu pa3bema
Yepes MHBEPTOPLI, NO3TOMY Nnpu 3anucv 08

a1V pa3psabl YPOBHW Ha COOTBETCTBYIOLLIAX

MM KOHTaKTax CTanu BLICOKUMKW. HToGb
BKIIOYUTE TONbKO ceetogmop HL3, HyxHO
BeBecTu smcno 15 (oeowyrHoe 00001111), a
npw eeoae uucna 11 (aeowuHoe 0001011)
Bce ceeroguonbl 6yayT BBLIKNOYEH.
Craplve paspaabl perucrpa ynpaeneHus
(CR[4]—CR[7]) ¢ KOHTaKTamMu pasbLema He
COEAMHEHBI, NO3TOMY MX COCTOSHWE B OaH-
HOM CNy4ae HMKaKoro 3Ha4eHns He MEET.
Yro6bl M3yuuTe paboTy ¢ perucTpom
coctoaHua SR, nogknoYMm K pasbsemy
rnopTa y3esn, cxema KoToporo nsobpaxeHa
Ha puc. 4. [py PA30MKHYTbIX BuIKTIOYATE-
nax SA1—SAS5 vepes peauctopbl R1—R5
Ha KOHTaKTbl pasbeéma nocTynaer Hanps-
XEHWE BBICOKOrO NOrMYeCcKOro YpOBHS.
Ero ucrouHnkom moryT 6biTh nioboii cete-
BOI afantep ¢ BbIXOOHLIM HanpsaXeHnem
5 B, Barapen u3 Tpex ranbBaHWHECKUX

3NEMEHTOB W Aaxe OAWH M3 BLIXOLOB
nopta LPT, Ha KOTOpOM ONUCaHHbIM paHee
cnocoBoM YyCTaHOBNEH HYXHLIN YpOBEHL
HanpsxeHusa. Bo MHOrmMx KOMMNbLIOTEpPaX
PE3NCTOPLI, NO Ha3Ha4YeHW aHanoruy-
Hole R1—R5, yxe umelTcs, B yCTaHOBKE
BHELUHUX PE3UCTOPOR B TAKWX CNy4asx HeT
HeobxoaMmMocTu.

Npyn HaxatM Ha 3KPaHHYI KHOMKY
"MpuHATE" BymeT BbINOAHEHAa NOANpo-
rpamma

Private sub Command5_Click()
Text3d.Text = Inp(&H379)
End Ssub

OHa BbIBEAET B NONE Hapn KHOMKOW
yrcno, oTobpaxaiolLee CORepPXMOE peru-
crpa SR. Ecnu Bce Beikniovatenu (puc. 4)
pasomkHyTHl, 310 Byger 126 (nBowuHOe
01111110), a ecnu oHu 3amkHYTH — 134
(10000110). 3HayeHwsa pazpsnoce SR[3]—
SR[6] cooTBETCTRYIOT YPOBHAM, NOAAHHEIM
Ha COOTBETCTBYIOLUME KOHTaKTL pasbema, a
3HaueHwe paspspa SR[7] uHeepcHo ypoB-
HIO Ha koHTakTe 11. Tak kak mnagwme pas-
psagsl SR[0]—SR[2] Ha pasbem He BuiBEae-
Hbl, MX 3HAYEHMA HE 3aBUCAT OT NOAAHHbIX
Ha ero KOHTaKTLl CUrHaNoB.

MaBHbIil perncTp nopra — pPerncrp
AanHbix DR no appecy &H378. UmenHo
Yyepea Hero ne4yaraemas WHpopmauunsa
nobanTHO nepepaeTcs Ha npwHTep. Bece
BOCEMb Pa3psafaoB perMcTpa CoeauHeHsb ¢
KOHTaKkTamMu pasbema, npuydem 6es
VHBEPTOPOB. 3TN BOCEMb UENei 4acTo
00bLEAVHSIOT HA3BAHWEM "LLUWHA OaHHBLIX".
B ucxopHom coctosHuu oHa pabBoraer
TONBLKO Ha BbiBon. OaHako NOYTK BO BCEX
COBPEMEHHBIX KOMMNbIOTEPax WMeeTcH
BO3MOXHOCTb NEPEKNIOYUTE €€ Ha napan-
nenbHbI BBOA BOCEMUPA3PAAHEIX ABOUY-
HbIX KOOOB. [N\ 3TOro AOCTATONMHO 3anu-
catb eauHuly B paspsan CR[5] peructpa
ynpasneHus.

K coxanenwio, B pexume Centronics
HWKGKWE CUIHanNbl 0 TOM, B KAKOM Hanpas-
nenvw paboTaet WwwHa naHHbix nopra LPT,
Ha ero pasvem He sbiBOOATCH. [loaTOMy
Heobxoaumo cobniogatk ocobylo ocTo-
POXHOCTE M NOAABATL HA 3TY LUMHY BHELL-
HWE CUrHanbl, TONbKO YAOCTOBEPUBLLIMCD,
4YTO e NPOorpamMHOoe nepexknyeHne "Ha
npuvem” BbINONHEHO. MHaye moryT ObiTb
noBpexaeHsl MHTepdenCcHbIe MMKpOCXe-
MBI KaK CaMOro KOMneloTepa, Tak u noa-
KAOYEHHOr0 K MOPTY WCTOYMHWKA CUrHa-
NoB. ITOT HEQOCTATOK YCTPAHEH B PEXW-
max EPP u ECF, roe npenycmoTpeH non-
Heilh  Habop curHanoe ynpasneHws
HanpaeneHnem nepepayqn uHdopmaumm
Mo WKHe AaHHLIX NapannensHoro nopTa.

B paccmarpueaemoil TECTOBOW npo-
rpammMme ¢ pPerncTpom paHHelx paboraer
noanporpaMmMa

Private sub Command3_click()
out &H378, Textl.Text
Textl.Text = Inp(&H378)

End Sub

Mpu HaxaTuM Ha BKPaHHYID KHOMNKY
"OK" oHa 3anucbiBaeT B PerucTp AaHHbiX
YUCNO M3 NONA, HAXOAALLEroCs Had KHOM-

KOW, a 3aTéM 4YMTAET COAEpPXWMOE perv-
cTpa » otobpaxaer ero B TOM Xe none.
EctecTBeHHO, ecnu peructp paboraer kak
BBIXOOHOW (HA 3KpaHe OTMEYEeH NYHKT
"Mepenada”), Y41cno B MNone OCTaeTcH
npexHum. HTobel ybeamTsca, 4To noruye-
CKVe YPOBHW Ha KOHTaKTax 2—9 pasnwema
nopTa B 3TOM CNny4ae COOTBETCTBYIOT BBE-
OEHHOMY B NONe BPYYHYIO W 3anncaHHoMy
B PErvCTp OAHHLIX YMCNY, NOAKMOYNTE K
pasbemMy y3en, aHanormyHblil TOMy, cxema
KOTOpPOro NokKasaxa Ha puc. 3, HO C YBENW-
YEHHbIM [0 BOCBMUW YMCNIOM CBETOAMOO0B
W Pe3uCTOpOB.

Onepauunio NepexnioveHns LWWHbI OaH-
HbIX HA BBOL, BLINONHAET NOANPOrpamMma

Private sub optionl_click()
out &H37A, 32
End sub

Ee BbLIZ0B NPOVMCXOAMT NPW HaXaTni Ha
IKPaHHYIO KHOMKY C 3aBMCcUMON dpukcaum-
eit "Mpuem". KHonkoit "Mepenaya” Bbi3bl-
BAKOT aHaNOr4HYI0 NOANPOrpaMmy, OTnu-
YAIOLLYIOCH NULLB TEM, HTO OHa 3anuckiBa-
€T B Perncrp ynpaeneHus He 32 (aBouny-
Hoe 00100000), a Honb, BO3BpaLias
Taknm 06pasoM WKMHY AaHHBIX B PEXUM
BBIBOAA.

Korna wwuHa paHHblx nepesepeHa B
pexum BBoAa, npoueaypa Out B paccMmoT-
pPEHHOI paHee NoanporpamMmMe, BLi3biBae-
MO Npy HaxaTm Ha kHonky "OK”, dpaktun-
yeckn He paboraer. OaHako dyHkumsa Inp
BO3BpalaeT 3HAYEHWE, COOTBETCTRYIO-
Liee ypoBHsAM Ha BelBOAax 2—9, ycraHoe-
NEHHBIX NOAKAYEHHBIMU K HUM BHELUHW-
My uenamu. B Bupe pecatuyHoro Wvcna
OHO NOABNSAETCA B NONE Haj KHOMKOW
"OK". 3apaBarb NOrM4YecKWe YpPOBHW Ha
JNIMHWUAX LWWHB! [BHHLIX MOXHO C MOMOLLEID
yana, nopobHoro wcnonb3oBaslLUEMYCs
ana pabotel C pPermcTtpoM COCTOSIHWRA
(pwvc. 4).

Ytobel He YCNOXHATL nNporpammy,
otobpaxeHre B Nnone BEOAA Hag, KHONKO
"OTnpaBnTs” W3MEHEHWIA COCTOSHWUA
perncTpa ynpasneHusi ¢ NoMoLLbI0 KHO-
nok "Mpuem™ n "lNepegaqa”™ He npegyc-
MOTPEHO.

OCBOVMB NPUBEAEHHbIE B CTATbE Mpu-
MEpb!, Mbl Hay4WMCb BLIBOAWTL Yepes
nopt M3 Komnbiotepa 12 u BeIBOAUTL B
Hero 5 noruyeckux curHanos nubo (B apy-
roM pexwume) BolBOAMTE 4 1 BBOAMTL 13
Takux curHanos. Tenepb MoxHo paspaba-
ThiBaTL ropa3no Gonee cnoxHele Npo-
rpaMmMbl W YCTPOKACTBA, NOAKNIOYAEMbLIE
yepes nopt LPT kK komnsioTepy.

6 Orpqqm wgm&n
gmmmmnﬁomcmmﬁ:
<ttp://

Penakrop — A. Honrui, rpagwika — A. Jonrii,
CKPHHIOT — 8BTOPE



aK 1 B NPOLLIOM rofaly, COpeBHOBaHWA

"Crapbii Hoewiit roa” 8 2007 . npum-
sneknu BHMMmanwe noutn 500 kopoTtko-
BONHOBMKOB W3 15 ctpaH mupa. B Hux
MPUHANW Y4acTUe CrnopTcMmeHsl Poccuw,
YkpawHbl, Benopyccuu, Kasaxcrana,
YabekucraHa, Asepbaiimkara, Monnoss,
Nuresl, Narteun, Fepmanun, Bonrapum,
Yexun, Cnosakuvu, Monbum n Mapawns.
Yucno y4acTHUKOB Mo NoOArpynnam Toxe
npakTuyeckn He mameHunock. lNoxoxe,
4YTO COpEeBHOBaHWs Bowu B ¢asy "cra-
6uneHoro coeseplueHcTea”. Hago nocmo-
TPETh, Kak oHu ByayT passueaTbcs B Ban-
»alwwe rog-asa v, MOXeT BuiTb, Nnpuay-
MaTb KaKylo-HWBYab HOBYIO MHTPUIY.

NpasaHuk NnpoA

]

ckonunack Hebornbluan Konnekuus nnake-
TOK pepakumm xypHana "Pagmo” 3a nobe-
Ay B copesHoBanusx “"Crapuiit HoOBbIi
roa”! Ho KOHKypeHuUWs B 3TOW noarpynne
Buina xecTkas — KoMaHpa paguocTaHumn
RZ9WWH, 3aHsBlUas BTOPOE MECTO, COB-
CEeM HEMHOIro Npourpana nuaepy.

Y oneparopoB WHOAVMBWAYANbLHbLIX pa-
avocTaHumii B noarpynne MIXED nysiumm
6bin MOCKBwd  AnekcaHpop [vmaHoB
(RZ3AZ), xotopulit nocne Hebonbworo
nepepLIBa BHOBL BLICTYNWUN B 3TUX COPEB-
HOBAHMAX, U BHOBb YOa4HO.

B nogrpynne CW y uHOMBUAyanbHbIX
pagMocTaHUMiA B 3TOM rogy Ha nepeoe
mecto eoiwen Kpuii KotensHukos (UASSP,

I0puii Korensnukos (UASSP).

Temn copeBHOBaHWiA BblN OYEHB BLICO-
KMl — KOMaHObl KONNEKTUMBHLIX pammo-
craHumin RW4LYL u RZO9WWH npoeenu 3a
yeTuipe uaca Bonee wem no 700 pagmo-
ceside, a nobegurtens B nogrpynne
MIXED y uHaMBMayanbHbIX pagmoCTaHLMIA
RZ3AZ snnotHylo nopowen k pybexy B
600 QSO.

Cpenv komaHg, KONNEeKTMBHLIX paauo-
CTaHUMIA Ha Nepeoe MeCcTO BHILLNE KOMaH-
na RWALYL (r. AumuTposrpas, YnbsHOB-
ckas 06n.), B cocraee Kotopoid paboranu
Bnagumup Pabos (RA4LW), Axnppen
®depotoe (RU4LM) n Bnagwcnae Jlakees
(RN4LP). KomaHna RWALYL yxe 3aHumMana
rnepeoe MECTO B MPOLLIOM, U HE TOMNLKO B
NPOLLIOM, rofy — Ha 3TOW pagMocTaHumMn

n. QHepPreTukKos
OpeHByprckoi obn.).
OH yCrewHo BbICTY-
nan B 3TMX COpPEB-
HOBaHWAX W B NpPOLL-
Nbi€ rogpl, a 8 Npeabl-
AyWMX COpeBHOBa-
HUEAX Gbln BTOPbLIM.
Opuic Hauan ceoi
nyTe B pagvoniobu-
TenecTBo B 1964 1.
oA No3abiBHLIM “Taii-
dyH", UCNONL3YH
npuemHnk  “Mock-
BM4" C MPUCTABKOWA
Ha namne 6M6C. C
KOpOTKMMW BONMHaMK |

Ten. 207-68-89
E-mail: mail@radio.ru

"Ylpu cogevicten Coio3a paguonodurenen Poccnu

nxaerca!

OH CTONKHYNCH Ha pagwoctaHumm [oma
nuoHepoe B . Opcke B Hawane 1965
[MockonbKy CWNBLHO 3aukancs, B CPOYHOM
nopsake oceown tenerpad v yxe s 1966 r.
cTan YemnuoHomM oBnacTy cpeaw IHOLEH
no npuemy-—nepegaye paauorpamm. Ha
NUuHOIA paamocTtaHumn UASSBP eoiuen B
apup B 1972 1, HO BCKOpe Bbin "3aKpuIT
HacoBCceM” 3a CBA3b BO BpeMA COpPeBHOBa-
HWIA C W3paunbCKO paanocTaHuuven.
BHOBb BEpHYTLCA B 3Wp YOANOCH TONLKO
4yepes3 nonTopa roga, Ho YXEe C HOBbLIM
no3abiBHeIM UA9SJL » TONbKO C© TpeTbein
kareropveit... MNocnegHwe setelipe ropa
Opuii 8KTMBHO 3aHANCA KOHTECTUHIOM.
BecHoit 3toro roga nony4wn ans pabotsi B

L3

JNaiimoumc Crenanc (YL2PQ).
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PAZIUO Ne 9, 2007

"PAOUO" — O CBA3U

KoxcrautuHn Baxonun (RU4SS).

MEX/AYHAPOAHBIX COPEBHOBaHWAX NO3biB-
Ho RT9S. OH uCnonb3yeT TpaHCUBEpb
FT-920, FT-1000MP v FT-100D nntoc ycu-
nuTeNb MOLWHOCTKU Ha Baze P-140 (aBTo-
maT). AHTEHHbE: TpW "KBanpara” Ha awana-
30He 20 METPOB M MO YeThLIpE Ha auanaao-
Hax 15 » 10 metpos. Ha HY owanasoHul y
Hero — aHteHHsl V. M o4eHb xopowee
MECTO pacrnonoxeHus aoma — Ha Bepery
MprKknHCKOro BOOOXpaHumiLa.

Cpeov vHOUMBMOyanbHBIX pPaaMOCTaH-
umii B noarpynne SSB noGeawn
KoHctantwH BaxowuH (RU4SS) wus
Mowkap-Onbl. OH Hayan 3aHMMaTbCH
papuocnopToMm B 1989 r. Ha KOnNnekTuB-
HOW papuoctaHumn UZ4SWF (ceiuac
RK4SWF) CtaHuMW 10HBIX TEXHUKOB ropo-
na Bomkcka. CeOil nepsbiid NO3LIBHOW
UA4SJP ox nonyuwn 8 1990 r., a noaxe
cmeHun ero Ha UWA4SS. Bckope m ero
MPULLNOCE 3ameHnTs Ha RU4SS. MNepebim
ero annapatom Obin  nereHgapHbIi
UW3DI, koTtopelidi A0 CMX NOp CTOUT B
poauTensckom gome B Bonxcke. PaHblue

Bnapac Hukonckuc (LY1BX).

KoHcTantuHa wHTepecosanu Toneko DX.
EMy yoanoce BHINONHWTE YCNIOBWUR Mpe-
cTuxHoro avnnoma SBDXCC. Ceivac oH
xoet QSL or N8S u BS7H, ytobbl 3as-
BuTeCcH Ha Gaszoewin DXCC Honor Roll.
KoutectuHrom ero yenek Wrope
(RN4SS). KoHCTaHTUH CTapaeTca NpuHn-
MaTh yyactue Bo Bcex Donee unu meHee
CepbesHbiX CopeBHOBaHWAX. OH HEOAHO-
KpaTrHO 3@HWMan BbICOKWME MecTa, HO
nepeEoe — BMNepBLIE.

B "BetepaHckoW” nogrpynne (pagmo-
nobutensckuit ctax 50 u Bonee net) ny4-
WwuM BBl YKPaWHCKWIA KOPOTKOBOTHOBUK
Bwktop Hectepos (URSMA) u3a . KpacHuii
TNyu Nyranckoin o6n. Bo BTopoit "BeTepanx-
ckoin” noarpynne (paguoniobuTenbCkuin
ctax nmoc Boapact 100 u Gonee net)
nobepun NaTtBUCKWIA cnopTcmeH Jlai-
monuc CrenaHc (YL2PQ, r. Enrasa). Cnoso
"cnoptcMeH” npyMeHuTensHo K YL2PQ
MOXHO Obino Obl 683 npeyBenuyYeHus
Hanucate ¢ Gonbwoli Gykeul. OH Hauan
3aHMMaTLCH KOPOTKMMK BOnNHamy B 1963 r.

Ha KONNeKTUBHON paamocTaHumm UASKHA,
a nuuHLIA noabieHOK RASHPQ nony4un yxe
B 1964 r. JlaiMOHWUC — KaHamuparT B Macre-
pa cnopra no npuemy—nepegaye, Macrep
cnoprta no paguomMHoroBopbld U no
paquocBa3n Ha KOPOTKWUX BONHax... OH
ucnonbayet Tpavcueep IC-7S56PROII m
ycunurens MowHocTH "Bpur”.

Y wabniopateneil Ha NepeoM MecTe
CHOBa MOCKBWY Bnagmmup WrHatoe
(R3A-847).

Camulin  DONbLWOKM  KOHTPOSNbLHBIA
HOMEp (CyMMa BO3pacTa W pagmoniobv-
TenbLCKoro craxa — 156) B copesHOBa-
HUWSX 3TOro rona Nepenaean NUTOBCKWA
KOpOTKOBONHOBWK Bnapac Hukonckuc
(LY1BX). OH BnepBbie Bbilen B adup
ewe B 1937 roay!

Mul noagpaensiem noGeaureneit "Cra-
poro Hoeoro roga” v Gnarogapvm ecex 3a
yuyacrue!

B npuseneHHbix HUxe Tabnuuax no
NOArPYNNam YKasaHs! MEecTo, MO3bIBHOW,
4YUCNO CBA3GIA U PeaynLTar.

Opwu onepatop (CW) 34. RN4SS 211 17156 68. LYZLF 142

1. UASSP 358 34846 35. RU9WZ 203 16742 69. UNTCN 145

2. UAAFER 374 30899 36, RA3ZC 200 16496 70. UA4FDD 142

3. UAACCG 373 30676 37. UTS5A 199 16055 71. UABAK 138

4. Uusww 349 29525 38. UYSLQ 200 16033 72. RAAWA 144

5. UA3SRAR 350 28686 39. UAICEC 198 15917 73. RA3AM 144

6. EWBEW 347 28493 40. UASBX 185 15553 74. UADOD 136

7. RWITA 33 27395 41. RAITV 187 15460 75. RADAM 126

B. RAQUP 324 27193 42. UAOBBA 187 15417 76. RX3XG 129

9. UA3TU 327 27179 43. RU4SM 186 15372 77. RW3XB 128

10. UA4LU 331 26948 44, UR7GO 185 15327 78. RX9SK 120
11. RD4WA 327 26741 45, RA9AP 186 15297 79. RWEAHO 118
12. URPACC 322 26503 46. UX3I10 180 15045 80. RA3LV 119
13. RX9AM 312 26038 47. UASUCK 178 15025 81. RAANCC 123
14. RA3DH 301 25727 48. RW3XZ 186 15014 B2. UASWIK 120
15. RAOAA 300 25210 49. RA9JG 181 148989 83. AWBMBC 113
16. RV3FI 305 24983 50. UKBOM 178 14824 B4. RUOBW 110
17. RAAYW 288 24677 51. RWavw 180 14626 85. RA1ARI 106
18. UASAOL 275 22917 52. RA3MU 176 14576 BE. UASJIG 106
19. RX9FB 273 22513 53. UA4FCO 178 14302 B7. UASFEX 108
20. RW4aPL 271 22466 54, RA1QD 176 14206 BE8. RNOJN 101
21. UASAX 263 21204 55. UAGLCN 182 14130 89. RA3XA 100
22. RZ90J 249 21021 56. RUAWE 182 14111 90. UASOLO 102
23. EU1AI 252 20387 57. RKOSK 170 14001 91. RU3XB 107
24. UASFGJ 248 20163 58. UAMAGO 173 13804 92. URSQA 105
25. RX3ZX 240 19499 59. RD3FX 170 13668 93. RVICVA 102
26. RA9XF 227 18848 60. RX30M 167 13586 94, UA3TAD 100
27. UA3AP 221 18626 61. UAICUR 161 13211 95. RW9sz 91
28. UASAFS 222 18238 62. UADSAD 158 13156 96. RD3AB 84
29. RVSCP 223 18207 63. UABMNB 150 13130 97. RK3Qs 83
30. RWOAJ 214 18015 64. RZOAM 152 13004 98. RA3BQ 78
31. UUsJIB 218 17983 65. RAGFP 152 12660 99, UASCLR 80
32. RXOQA 210 17631 66. RV3QX 160 12588 100. RWECW 76
33. RN3QP 206 17444 67. UT3MA 143 11977 101. RUSAZ/9 77

11906 102. UAGWOB/0 70 5448
11795 103. UATACB 59 5021
11769 104. UT7HM 61 4970
11579 105. RA3VR 59 4703
11572 106. UA9QCP/3 56 4579
11468 | 107.UASFM 54 4403
11142 l 108. RV3IC a1 4344
10756 | 109. RAGFRI 53 4046
10576 | 110.RV3DEK 48 3833
10191 | 111.UTSIZ 47 3323
10034 112. RASYA 44 3290
9565 113. RN6CH 37 2849
9564 114. RU4Cs 33 2680
9533 115. EWINA 34 2586
9394 116. RZ9IB 23 1997
9149 117. UNTEX 19 1636
8997 118. DL1LAW 15 1339
8859 119. UX8IW 6 397
B728

B632 PaguocTaHumm ¢ HECKONTbBKMMMN
BE30 oneparopammn

B425 1. Rw4alyL 758 60210
8369 2. RZO9WWH 764 58516
8342 3. RKOCwWwW 601 46165
8320 4. RZaCwWw 564 43633
8121 5. RK9JWR 568 43381
7934 6. RASUZZ 508 40294
7808 7. UR4EYN 445 35700
6734 8. RK3XWO0 405 30773
6630 9. RKOWZZ 395 30130
6461 10. RK3DXZ 377 29882
6352 | 11. RZ9UuWZ 385 29333
6094 | 12. RZ4PX) 390 28907
5888 | 13. RK3AMWD 374 28779
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51.
52.
53.
54.

RK3AWK 350 27453
. BK3DXS 349 27445
RKSQWM 343 26739
. RK3YZA 322 24646
. UPIL 313 23917
UNSL 272 22727
. RK3ZwWU 272 20101
. RZ3AWM/3 261 17148
. RK3ZYZ 203 14877
. URAMWU 198 14667
. BKéWWF 200 13895
. UASUWM 186 13573
. RZ9WXK 179 13162
. RK9XWA 152 12066
. RK9SXD 161 11754
. RK1OX 143 10694
. RK3FWE 136 10067
. RK9CYA 146 10038
. RK9JXP 142 9935
. RK9XW 114 8292
. UK8IWA 104 8253
. RK3MWX 112 7971
. RK3RWT 103 7284
. RZ9uzZP 102 6902
. RKSQWN 95 6359
RKOLXA 81 6075
. RKOSXR 76 5878
. RASUWD 73 4835
RZ3DZI 64 4653
. RZeLwy 66 4640
. BK9yww 63 4465
RKBAWG 63 4280
. RKEAXA 58 3873
UNBIRR 26 1778
OawH onepartop (MIXED)
RZ3AZ 585 46214
RN4AWA 550 42773
UASCDC 501 39136
UNSLW 492 37907
RA3CW 483 36391
uyszz 444 34454
RUOAW 441 34234
RX3APM 428 33687
UA3QDX 430 33345
UASCMQ 402 31989
UADANW 371 28918
UASJLL 363 28082
RWEAN 346 27389
UASPC 335 25674
RLSAA 325 25575
RASDZ 303 24709
RA3RW 304 23307
RN4AT 290 22505
UASKGG 278 21025
RA3TT 258 20546
RW3AI 260 20134
RWEFZ 250 19620
RN3ZX 254 19466
UNTFW 247 18687
UASXF 233 17862
RKSCR 232 17817
RU3UW 203 15398
RX3DAC 196 15361
uu2JG 197 15291
RUOSU 187 15285
RA9SCB 186 14569
RU3XY 189 14301
RWOUM 183 14270
RW3WX 176 13821
UABHFI 178 13395
RA3AN 164 13057
UADQER 164 12710
RV3FD 164 12686
UASURF 160 12538
RK9SDR 159 11963
UAGARR 152 11924
UA4wL 151 11827
RN3RFX 157 11600
uaovey 145 11410
UA3TGA 145 11134
RD3FA 145 10800
Ly4aL 137 10791
RK3DU 144 10717
UA3VLO 141 10660
RAOAY 139 10406
RVICPZ 131 9991
UY3AW 121 9366
UASQF 121 8975
RW4HM 113 8920

55.UR4EI 113 B642 |
56.RATACY 104 8612
57.US7TMM 103 8584
58.RN4CA 117 8017
59.RUDAJD 97 7741
60.UA3DKN 99 7398
61.UADCNX 90 6767
62.RK9DO 91 6755
63.RUOUA B7 6303
B4.UUNJE 73 5789
65.RD3AL 72 5591
66.RWOLD 70 5400
67.EW4DX 67 4940
68.UA3MIF 66 4912
69.UAS0V 54 4025
70.RA0JT 52 3954
71.USS5EEK 51 3799
72.RA3VE 53 3460
73.RVOCD a1 3135
74.UAOSBQ 39 3014
75.UA3AKI 39 2866
76.US0QG 35 2469 |
T7.RN3AKK 23 1698
78.1.Z2DB 9 611
79.UA4SBZ 4 294
OpwH onepartop (ctax — 50
u Gonee net) |
1. URSMA 204 15810
2. RUswB 195 15545
3. OK5SAZ 187 15244 |
4. UA3QG 182 14726 |
5. UA3GM 168 13486 |
6. UASCL 173 12730 |
7. UA3XAN 142 10687
8. RWBAH 130 10584
9. RU3MW 135 9940
10. UA3BO 123 9225
11. RV3MR 123 9198
12. LY1BX 114 9196
13. U3DI 109 8720
14. BX9FR 120 8401
15. OM3BA 85 6827
16. UATNA 78 6358
17. UAAPA 72 5986
18. RX3UX T2 5708
19. UBHU 63 4681
20. UAMAD 56 4207
21. UATFA 56 3904
22. URSIF/QRP 36 2781
23. UA3DKF 26 2416
24. UT/UA3XAL 28 1912

OpawvH onepatop (Bo3pact +
crax 100 u Gonee ner)

1. YL2PQ 379 31336

2. RX3AJ 297 24720

3. UR7QM 261 20938

4. RVBAJ 244 20810

5. EUBAA 234 18309

6. UASDD 213 18021

7. RK4HD 215 17828

8. UA4ALI 211 17044

9. LY200 209 17040
10. RASAU 221 16695
11. RABGW 208 16327
12, YL2CV 189 15332
13. RX9AV 203 15129
14. UASCU 189 14628 |
15, UAZFL 171 14219 |
16. UABLCY 180 14214 |
17. UASXS 175 14201 tl
18. UN2EB 176 14016
19. UABWT 163 12853
20. RX3AP 150 12318
21. WYSTE 159 12176
22. UASCBM 149 11803
23. RK1NA 172 11569
24, URBQR 150 11295
25. UU7JR 140 10978
26. RXELP 149 10814
27. UA4AN 145 10797
28. UADUV 131 9754
29. EU1DZ 121 9487
30. RX9FG 132 9268
31. UA3XO 124 8668
32. UAOBW 103 8193
33. RW4AD 109 8076
34. UASALS 105 8051
35. UN7DA 115 7813
36. UA3AM 103 7776

37. UASACL 100 7584
38. UAGAY 85 6811
39. UN7PKX 99 6779
40. UATWG B1 6556
41. RN1BX 79 6346
42. U1BB 88 6242
43. UN7BBD 82 6164
44. UAAR 85 5874
45. RAOWIY 82 5460
46. UATAT 74 5316
47. RWOFD 76 5173
48. BEW2CJ 72 5164
49. RXSLU 7 5060
50. UA3WI 68 4983
51. RX3MM 58 4779
52. RW4HH 59 4742
53. UXQZA 58 4631
54. UAODDW 55 4501
55. AX4SB 63 4412
56. UASLDN 64 4390
57. UASWS 59 4284
58. UAOWI 63 3734
59. RAOSU 52 3581
60. UA3AIU 45 3521
61. UUSJS 40 2943
62. SPODUX 36 2849
63. UASCJE 35 2501
64. 4Z5KZ 16 1257
65. YL2PN 16 1172
66. UASWT 6 427
Opwun oneparop (SSB)

1. RU4SS 427 31797

2. RN3ZC 410 30861
3. UAMHOX 397 20425

4 RAAHTX 382 28198
5. UA4PIE 362 27021
6. RAALBS 343 25527
7. RAGDE 337 25485
8. SPOLJD 343 25463
9. RVaJD 338 24942
10. RU3ZG 330 24892
11. UA4FRL 309 22527
12. UASMQM 299 22526
13. RX9JD 299 22359
14. RN4AA 302 22302
15. RVALM 302 22104
16. RZOSR 302 21939
17. RAGXY 287 21617
18. RV9AZ 277 20812
19. RN9HM 270 20718
20. RA3QG 267 20411
21. RK3ZF 264 19956
22. RA3TYL 270 19325
23. RAGAFB 261 19125
24. BN3ZIC 257 19063
25. RVAXE 250 18570
26. RN3GA 252 18230
27. RVaCM 246 17934
28. RANGAT 242 17237
29. UROUL 232 17018
30. RA4POX 234 16840
31. RW3DG 227 16199
32. RKECK 214 15705
33. UASOMT 221 15659
34. RL3WX 203 15296
35. RBW1CW 206 15145
36. RZ9UGN 206 14733
37. RWa9xXB 188 14026
38. RZ3DH 187 13795
39. UA3OQ 191 13784
40. UA3LHL 185 13373
41. UAQCSY 181 13089
42. RW3ow 175 12890
43. RWOUU 171 12568
44, RX9JP 165 12057
45, RUSCC 151 11976
46. RK3ATI 158 11505
47. RK3ACE 148 11083
48, RASRE 153 10956
49, RA3SWP 153 10882
50. RW3MW 146 10686
51. RvAacQ 150 10515
52. UABRAG 143 10427
53. RA9FHL 141 10215
54. RASHO 145 10166
55, 4X6HX 136 10096
56. RZOUF 147 9978
57. RK3TS 138 9631
58. UASCDJ 130 9573

59. RW4HBG 137 9566
60. RASHBN 134 9547
61. RZ9CQ 131 921
62. UT2LU 123 B717
63. UABLEX 119 B358
64. RVOMN 118 B303
65. RA9QBR 17 8134
66. RK3VXL 108 B045
67. RKEDG 112 7908
68. RA90BG 111 7837
69. UROMS 109 7832
70. UASCRU 108 7779
71. RWOAW 108 7710
72. RUSUB 106 7503
73. RZ0OAK 109 7502
74. RADACM 104 7461
75. UASTAC 107 7359
76. RX9CCJ 105 7284
77. UA3VIV 103 7252
78. RX6BH 105 7232
79. RASXQ 100 7162
B80. 4J7TWMF 102 7137
B81. 4Z5MV 95 7066
B2. UASUIG g9 6844
B3. RX0AO 97 6464
B4. RASUAD 90 6442
B5. RZ3ARO S0 6310
B6. RABFCX 90 6120
B7. UASXLC 84 6104
B8. RNELFF 86 6099
B9. UASXO 87 6072
90. RN3ZIN 85 6057
91. UAOSE 87 6036
92. RX0AK 78 6016
93. RWEHPD 82 5970
94. UR4LAP 83 5829
95. UR4MNM 74 5435
96. RvILl 79 5412
97. UA3RQG 73 5349
98. RZEMP i} 5315
99. UASXV 71 4948
100. RVEFT 55 4167
101. UASCEM 60 4147
102. RL3QR 60 421
103. RN3RFH 62 3999
104. RASWOA 58 3886
105. RA1ANM 52 3713
106. RNAHW 55 3608
107. UTBRR 49 3419
108. RAOUY 49 3377
109. UASODX 47 3299
110. UASEVG 45 3113
111. URBOX 41 3041
112. UA1ZCX 46 3035
113. RV3YN 40 2902
114. RA1QGW 42 2848
115. RVILA 43 2836
116. RASUCD 37 2702
117. RV3YR 35 2672
118. RD3DT a7 2580
119. UA3AAP 30 2189
120. UVSEEOD 29 2106
121. RN3QNL 31 2101
122. UASWHS 30 2092
123. ER3ZZ 30 2042
124. UAOWW 30 2040
125. RZ9WF /9 29 1869
126. RAOJEV 28 1801
127. UTBNF 22 1764
128. UAGXTN/M 27 1708
129. USTIUF 22 1590
130. URTIV 21 1535
131. RKEABM 15 1035
132. RAOCED 12 878
133. RUBYZ 9 681
HaGmogarenu
1. R3A-847 387 2
2. R1Q-031 152 13515
3. R9Y-001K 9 12707
4. R3R-103 105 10383
5. UA3-147-229117 9710
6. RK3M-08 52 6112
7. RZ3AZA 82 5900
8. R3M-52 35 5119
9. R4H-37 56 3939
CHECK LOG: LY3BA, RA3FD,
RV3BZ, RW3SB/3, UA3DVB,

RUGFA, UNEG, RK9SWY, UAOLJO.
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UHTepdenc komnbroTep-
TpaHcuBep ana uMppoBbIX

BUOOB CBA3U

HUrope TUTOBKA (UA1ZH), r. MypmaHck

Bnocnenﬂee Bpemsa paanonoburenu
Bce 4auwe, paboras uWPpPOBLIMK
BUAEMW CBA3KW, WCNONb3YIDT KOMMbKO-
TEpHbLIE 3BYKOBLIE NNaTthl, a He cneuna-
NU3MPOBaHHBIE KOHTponnepsol. HoBbie
BWAbLI NOABNAKOTCHA NOCTOAHHO U HUKaKue
NPOU3BOAUTENM HE B CUNax OTCNeauTh
BCE HOBOMOAHLIE TEHAEHLUMU WU BONNO-
TWTL 3TO B annapartype. Yto kacaeTvcs

Buibop Takoii: nubo npuobpectun npo-
CTYK 3BykKOByto nnaty 3a 150 py6., nmbo
KoHTponnep 3a 1..12 toicaq. Buibop
6onblwMHCTEA paauoniobuTenein o4esn-
AeH.

Mpw pabote c UCNONL3IOBAHMEM 3BY-
KOBOW nnatel Heobxogumo co3paTth
CBA3KY KOMMNbIOTER-TPAHCUBED, AR YEro
NPUMEHRAIOT Pa3NUYHBLIE BUAL WHTEp-

croumocT obopynoeanus, TO TYT deicoe. MNpeanaraemelii B 310l cTathbe
SAT
Henonssyemsiid Katan” 11 RE 470

NPOCTON, HO YHWUBEPCAlbHBIA WHTEpP-
deic ans UMGDPOBLIX BWAOB CBRA3W
(cm. puc. 1) obecneunsaer paboty
BCEMW OOCTYNHLIMK CErofdHA paguonio-
butenio suaamn ceasun: ot CW oo RTTY u
OLIVIA. OcHOBHbIE NpEnMYLLECTBA 3TOT0
YCTPOWCTBA 3aKN04YeHbl B NONHOW rank-
BEHWYECKOW pa3BA3Ke TPaHCWMEBEpa OT
KOMMbIOTEpa W cnone3oBandnmn VOX ana
NepeknioyeHns pexumMoB npuem/nepe-
pava. Ycrpoicteo moxeTt paborate U
nynnekcom. B aeTopckom BapuaHte
nmHTepdeic ncnonbL30Banca COBMECTHO
¢ TpaHcueepom IC-706MK2G, Ho MOXeT
ObiTb ananTUPOBaH MNPakTUYEeCKN K
noboMy ApyroMy 3anankor BbIBOAOB
pa3vema XP3 B COOTBETCTBUM C MX
Ha3HAYeHWeM Ha KaXNOM KOHKPETHOM
TpaHcuBepe.

Kanan npuema HWKakoro Hanaxwvea-
Hus He Tpebyet. B kaHane nepepaun

K mpatcubepy
< RX

=51
|ﬂ ﬁ‘Z ' R3 < TX

-8 R /11K 11K VI1-vige KT315A < PTT/CW

% ' VDI-VDY4 K[102A I L+88

w3 1 10MKMH .J_< gﬁwa&

S " L

}_:,‘ 72 Ypobers i A&’ e XPJ

W
Et._% H R1 Ry [ RE R10 330 _I_ C7 %
<= /130 1n U2zk CY 100 MKX IU,?MK

v—2 ! + x16 B Al

Ao AHybemb. | RE 22 K I—l 1 ,?

VOX™
Y arrzzk Saﬁ%pmna
1 3 vox”
047 MK
i
_'_
XPZ 2 c5
WLINE out SB” 1omKx | C6
7000 T X168 == 01 MK

Puc. 1

peanctopoM R8 BLICTABNRIOT YpPOBEHL
cur{ana, noaaBaeMoro Ha TpaHcueep
(Npw nopaYe MoOAYNUPYIOWEro curHana
Ha8 NWHelHbli Bxoa — nobBonblwe, Ha
MWKPOGOHHLI — noMeHblie). Takxe
npuv ucnonb3aosaHnm VOX HY»KHO ycTaHo-
BWUTL NOACTpOeYHbIM peanctopom R6
yyeCcTBMTENLHOCTE VOX, a R12 —
3anepxky cpabarteiBaHua VOX 1 nepeso-
na TpaHcueepa B pexum TX npu nosene-
HMUW CUrHana B kKaHane nepega.qu.
Mepeknwoyarenem SA1 MOXHO BhIBpaTb
AONs BBOAA/BLIBOAA 3BYKOBbLIX CUIrHanos
npaeblii MNW NeBblil KaHan 3BYKOBOM
nnarol.

Tpancdopmatopbt T1 u T2 — paass-
3ulBaowme ot tenedoHHOW annapaTtyps!
YNNOTHEHWA, HO MOMYT BbITh NPYMEHEHbI
nobuie ¢ conpoTUBneHneM obMOTOK No
noctosHHomy Toky 100...200 Om 1 cooT-
HoweHuem euTkoB 1:1. [poccens L1
nioboro Tvna. B aBTopckom BapwaHte
BCSl KOMCTPYKUMA BHINONHEHA C WCNONb-
aoeaHmem SMD KOMNOHEHTOR, NeYaTHbIe
NPOBOAHWKK CHOPMUPOBAaHL! HA NnarTe c
NnoMOLLLIO peaaka (puc. 2).

ngza‘_nop — A. MUpIOLIEHKD, rpaguka — K0. Arapees,
¢oro — asropa



BoixoaHbie moaynu ana YKB

annapartypbl

noHckas ¢upma Mitsubishi Electric
Corporation BbINYCKaeT BbICOKOYaE-
CTOTHBIE MOOYNW, NpeaHasHa4YeHHLle ons
WCNONL30BAHUA B BBLIXOAHLIX KacKapax
yevnutenein mowHoctn YKB pwanasoHa

— pgHa Bykea, obo3HayaoLwan Makcu-
ManbHOE HanpsXXeHue NUTaHns B BONbTax
(6ykea H — 17 B, 6ykea N — 12,5 B, byksa
M —9,2 B);

— ueTbipe uvpsl, o6o3Haqalowme
DprrﬂeHHble Ao  AByx
3HaqaWmx Undp HDKHIOK

Unsers | fwir | Fraaor | Paxe | Panons | KA, (nepesie nge umdpsl) U
Temn B |Mry |Mru| Br | Br | % |"°P™€| gepxuioio (sTopHE nse)
RAOTM1317M| 7,2 | 135 | 175 |0,02| 65 | 45 | H46S | rpaHvubl nonocel npony-
RAO8H1317M [ 12,5| 135 | 175 |0,02| 8 40 | H46S | CKaHWA,
RAOBN1317M | 96 | 135 | 175 |0,02| 8 50 | H46S — opHa Gykea — M
RA13H1317M | 12,5 | 135 | 175 10,05] 13 | 40 | H2s | WW G, ykasbiBaiowas Ha
RAB0H1317M | 12,5 135 | 175 |0,05] 30 | 40 | H2S | MHOXuTENL B 0BO3Hade-
RAG0H1317M | 12,5 | 135 | 175 |0,05]| 60 | 40 | H2S :ﬂ: ("h'n‘”f‘;]“‘;ngg:"y‘:':a;
RAO7HA047M | 125 | 400 | 470 [0,02] 7 | 40 | Haes | a8 U = ACTORY FARE B
RAQ7TM4047M | 7,2 | 400 | 470 |0,05| 7 40 | H46S COTHSIX MerarepLy). )
RAO7N4047M | 9,6 | 400 | 470 |0,02] 7,5 | 43 | H46S Harponep, MOV
RA13H4047M | 12,5]| 400 | 470 |0,05| 13 | 40 | H2S | RAQBH1317M UMeeT
RA30H4047M | 12,5 | 400 | 470 |0,05] 30 40 H2S MakCHUMankHoe Hanpsxe-
RAA5H4047M | 12,5 | 400 | 470 |0,05| 45 | 356 | H2S | wue nutamus 17 B, BbIXOA-
RA60H4047M | 12,5] 400 | 470 |0,05| 60 | 35 | H2S | Hyi0 MOLWHOCTE HE MEHEE
RA18H1213G | 12,5]1240(1300/ 0,3 | 18 | 30 | H2S 8 BT v npepHasHayeH ons
yCUNneHWa CWrHanoB B
nonoce sacrtor ot 135 po
300407 175 My, a RA18H1213G
e — umeer MakKcuManbHoe
(1.7) 266%02 g i HanpsaxeHue nUuTaHUA
() 21.2:02 2-R15%01 & ¥ 17 B, BbIXOAHYIO MOLLU-
& £ &|Rd  HocTb He MmeHee 18 Br u
?::31 — 4 %ﬁ : npenHasHaueH Ans youne-
" 3 R -+ HUS CUFHanoOB B MONOCE
H yactor ot 1240 po
B | T e o 3 1300 Mru.
e H IS POY5E015 OCHOBHOE HasHayeHue
il >~ atx Mopyneii — ycune-
674 | ' Hue YM curnanose. OnHu
13.7%1 MMEIDT EbIBOL, ONSA pEery-
188%1 i i NMpoBaHUA i BbIXOAHOW
ol 235%1 il Il moLwHocTw. Mpu Hynesom
(I = - ] HANPSXEHWA HA STOM
P BLIBOLIE BXOOHOW CUrHan
‘\3~E|-T ° o oir L nocTvraeT BbIXopa moay-
3 e ns, ocnabneHHeM Ha
A\ 192 S 60 pb. MakcumankbHas
00540,04/-0 o BLIXOOHAA MOLLHOCTE
Puc. 1 66,005
30403 60.0%0.5 ,
725*08 1.5+05 #
5 o1.5 2-R2405
-E = il
(50 — 1300 Mru). OHm iy d
BBLINONHEHE N0 TWB- g D .
PWUAHOI TEXHONOMMK Ha = [~ j?.; e
OCHOBE KpemHWeBbIX _3
KMOIM rpaH3avcTopos 1 <
npeacraensior cobon  n ks 12 J fl § =
ABYX- WV TpEXKackad- = 045015
HbIE YCUNUTENN. =y -
0OBo3HavyeHne Mo- 12,051
nayneii coctout U3 Byke .IS 12
v uupp u pacumdpo- - 435+ 0
BLIBAETCH TaK: 3 < 55 5%1 @
— Oykewl RA (0003- o|F Nl
HauyaloT CEepuID Moay- ;}b S 5
ne); | . - o . |
— pee  uudpsl, e o 5D [ I
of6o3aHavalowme  Bhl- ' | (50,4) | '
XOAHYI0O MOLHOCTE B = = 2J+0,3
Puc. 2

BaTTax;

AOCTUraeTcs NPy HanNpPsXeHW Ha 3TOM
BbiBoge 4...5 B.

Mockonbky PErynMpPOBKa BbIXOAHOMN
MOLLHOCTH OCYLECTBNAETCH M3MEHEHVEM
HanNpPsXeHWA CMEeLeHWs Ha 3aTBopax
TPaH3UCTOPOB, TO BO3SMOXEH Nepesof,
MOQYNA B PEXUM JINHENHONO YCUNeHus
curHana.

Moaynu MMEIOT BXOAHOE W BbIXOOHOE
conpotueneHus 50 Om. OHu obecneyn-
BaIOT ycTouymsyio paboty (6ea camopoa-

Proix, Bm
&0

50
%40
30

20

Mo 150 160 170 My

Puc. 3

K,d6

%o 150 160 170 fMly

Puc. 4

6yxneHna) npu KCB no swixogy He
6onee 3 u He BuxoAST U3 cTpos npu KCB
He 6onee B onA MOLWWHBIX MOZYNein 1 He
6onee 20 gns moaynei MEHbLUEIA MOLLY-
HOCTH.

OcHOBHLIE NapameTpbl MWKPOCXEeM
atoi cepww, B nonocy pabouunx wacTor
KOTOpHIX nonanawT nobutensckve awa-
nasoHsl 144, 430 n 1200 MI'y, npueene-
Hel B Tabnuue. Yeprexu Kopnycoe
Moaynei nokasauel Ha puc. 1 (H46S) n
puc. 2 (H2S). TunuyHan 3aBMCUMOCTL
BbLIXOAHOM MOLHOCTH Moayns
RA30H1317M npw HanpsXeHun NUTaHuA
12,6 B, HanpsixeHwn Ha 3atBopax 5 B u
BXOaHOW mMoluHocTy 50 MBT npueeneHa
Ha puc. 3, a Ha puc. 4 — 3aBUCMMOCTb
YPOBHA BTOPOI rapMOHWKW BXOOHOTO
curHana (B B No OTHOLWEHWMIO K YPOBHIO
HECYLLEI) Ha BLIXOE MOAYNA OT BXOAHOI
4YacToTH.

MoppobHylo uHdopmaumio o6 atmx
MOOYNAX M O MOAYNAX C Apyrimm paboummm
NoNocamMy YacToT MOXHO HaliTW Ha caiite
<http://www.mitsubishichips.com/> .

Marepwan noarotosun
B. CrenaHor

r. Mocksa

Penaktop — C. Hexpacos, rpagwika — 10. Axnpees
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= KAK BbIEPATD -

YACTOTY
[NPEOBPA30BAHUA?

P. MEQABEJIEB [UA4DR]

coppeMeHHOR  MpHeMO-nepeaaio-
B mweR annapaType, Kak mnpasno,

HMeeT MmecTo npeolpasomasue va-
CTOTH, T. €. NEPeHoC CNEeKTpa CHrHana
H3 onwoft obaacTH uacTOT B APYTYiO.
[Mpx sToM Ha cmechtens (npeoGpasopa-
TeAb) MOAAIT NBA CHrHanNa: OCHOBHOM
yactotoR fe u retepoawHa fr, a Ha Bbi-
X0/e IOAYYAI0T Npeobpa3oBaHHbil CHrHan
Fa:mocnmﬁ HAft  cymMapHOfl  YacToTH
np = fexfr.

0 kpome yactor fe u fr.B Hem Bceraa
€CTh FAPMOHHKH STHX CHTHANO08 H KoMOu-
HAUHOHHBIE 9acTOTH Afemf. (n ¥ m —
H&’E)’PMBHHE YyHcha, Kpome Hyﬂﬂ}.

ymMma Kos(phHUHEHTOB 1 K m — No-
PAROK KOMGHHAUMOHHON YacTOTH. UYem
MeHblle 3T8 BeJHYHHA, TeM OnacHee
CHIHaN NaHHOll YacToThi.

Habasutocn or KOMOGHHAUHOHHWX 4a-
ctor pecbMa Tpyauo. [lostomy uacrorn
CHFHANA M rerepoikia obbiuno BubHpaT
TaK, 4to0bl KOMOHHALKOHHBIE YacTOTH
DaXKe BRICWHX NOPAAKOB He OKA3aNHCb
8 06acTH 4acTOT MONE3HOND CHTHENA.
Hueimu  cnoeamui, utofbl B npesenax
paGodero ananasona dacror He Ouwuio
NOpaMeHHBIX TOueK.

akolt BbiGOp MOMHO CAeNaTh, NOAb-
ayfick npueefenHofl B Texcre Tabnsuefi.
BBYIICIHB  TIPEABAPHTENLHO OTHOLIEHHE
4acToT fe u fr. 310 otHOWeHUe B TalAU-
e oSoznayeHo kak A/B, rae A — MeHb-
was, a B — Gonbwan M3 ABYX HCXOAHBIX
yactor. Jlemas noaoeuka TaGaxub CoO-
HEPXHT NOpa’eHHHe TOYKH NpH CAO-
#eHuHn vactoT A+B, a npasas — npu
sbiunTanum 8 — A. Ecau vacrora B uau
{n) A nepemeHHbie, TO BHMHCIEHHE
NPOM3IBOAAT ANA KPARHHX 3Hauenwh ana-
na3oHa M3MEHeHHWH M NPOBEPAIOT. He
nonagaeT M NOpaKeHHAR TOYKa B pa-
Gouwi auanasow. [lpy Hanawuum nopa-
#KeHHOR TOUKH B COOTBeTCTBYIOULEA CTPO-
Ke npHBeaeHb (OPMY/H, (10 KOTOPHIM
MOMHO PAcCHNTATL €& YACTOTY.

Mocmotrpum, ans npumepa, ecTb A
NopaMeHHWe TOMKH B LIMPOKO pactpo-
cTpaHennom Tpancueepe UW3DI. Hexon-
Hble yacToThl B (Merarepuax) TaKOBbL

22

Duanason 3,5 MIu:
npu npueme — A=3,5..3,65: B=10;
friu=6.35...6,5;
npk nepepave — A=6,35..6.5; B=10:
fe=35..3,65.
Ruanazon 7 MIu:
npu npiese — A=7..7,1; B=135;
fru=64..6,5;
;:pn nepenave — A=6,4..6.5; B=13,5:
=7.7.1.
‘Aunmu 14 MlMu:
npu npueme — B=14...14.35; A=8:
fry+=6...6,35;
npu nepeaave — A=6..635 B=8;
fe=14...14,35.
HNxanazon 21 MINu:
npu npuese — B=21..21.45. A=15;
fru=6...6,45.
npu nepenave — A=6...6,45; B=15:
fe=21..21.45.
Ouanason 28 MTu (1-ii nonawanasom):

npu npueme — B =28.28,5; A=22:
fru=6..6,5;
npu nepesave — A=6...6,5: B=22;
Jem=28..28.5.

Duanason 28 MPu (2-F nomawanaszon):
npw npuese — B=28.5..29; A=225;
friu=6...6,5;
npu nepenaye — A=6..6,6: B=225;
fe=285..29.

Haxonum otHowenus A/B H oTbicKu-
BaeM B COOTBETCTRyIOUieH crTpoke TaG-
Auub (ykalana B ckofkax, nocne bu-
yichenut) QopMyny AAR  BbMICACHHR
4acToThi MOPaX{eHHOR TOUKHM AManasoHa.

Mmanason 3.6 Mln:

(3.5...3,65) : 10==0,35...0,365 (0,364).

(6.5...6,35) : 10=0.635...0.65 (net).
Awanazon 7 MTu:

(7..7)):13.5=0518...0,526 (HeT),

13,5:(6,4...6,5) =0,474...0,481 (HeT).
Jnanasom 14 Mla:

8:(14...14,35) = 0.557...0,571 10,571,

(6...6,35) :8 = 0,75...0,794 (0,75).
Ouanason 21 MTu:

15:(21...21.45) =0,699..0,714 0,7),

(6...6,45):15=0,4...0,43 (0.4: 0,429).
Duanason 28 MFu (I-R noa-

AHanasoH):

22:128...28,5) =0,772..0,786 (0.778),

(6...6,5):22=0,272...0.295 (0,273.

(0,286).

A4+ B

Be-A, Pt 2
1 BR34 Biaa,
1 £284, Bz
3 BirA. BxzBA,
Bxod, Bxi0A
* {44, B2 1
134, 82l

BA. 2864
o BA, l4d—B
%
g"mi o
A, 2B—4d,
, 1128
[ 3684, w042 |
B, 2834,
3874, A~
4B—11A, 184
48104, 124
. BH—BA, BA—8
494, A28
8B 5A; A8
g3 | BB—104, 124--38]
:éa‘a | 48--74, A28
4B—4A, 64—8
4 15894, 11A-38
329 | ws-ea sa-28
gﬁg 8884, 10A--38
) M. 38— A,
3834 54—
—BA, 7428
BB-2F4. 9488
’?. 8-804, NA-—48
aﬁ 68 8A, 1DA—4B
o5M | 5B--64. 8838
S 4844, A28
0525 | 8814, 9448
0867 | 3824 4d-=H,
sa-ﬁ,_rm,
7884, 10A—B8
o7 o
aris 864, BA—4B
%] . B8—234, 5A—-26.)
T8-TA, 9A-68
w7 2
a8 58—44, 84--38
0,883 . TA—48
0888 | 7 B
ORTE | 8B 7A, BA-68
i 28, 94.36—A,
‘j"" wx‘u
44~ —34,
u—ﬁ B 44
84—4B.. 7884
;ﬁ*"’" 8468

Duanason 28 MFu (2-k noa-
BHanason):

22.5:{28.5...29) = 0.775...0,789 (0,778),
(6..6,5):22.5=0,267...0.289 (0,273,
0.286).

PALMO N2 B, 1979 r. @



Kak Buguo us tabawuw, HauGonee
CYLIECTBEHHBIE NOPAMEHUA YACTOT NPOHC-
XQART NMPH nepelave B Ananasonax 14
H 21 MI'u. Yactoru nopaennbix Touexk
PaBHE, COOTBETCTBERHO:

4B—3A =483 6= 14 MI'y,
5A—2B =5.6—-2-8=14 Mln,
3B—4A=3+ |54« 6=21 MIy,
64—B=6+6—15=21 Mlu.

Oun ocoleHHO HETPHATHH TeM, ¥TO,
B OTAWYHE OT NOPAMEHHLIX TOMEK npise-
M3, CANIIMMBIX TOALKO OTIEPaTOpoM cob-
CTBEHHOA PAANOCTAHUMY, MOTYT NeWlaTh
mHoruw, fa ewe B DX-ysactxax amana-
sonos. Kpome Toro, 2- u 4-% M3 Bh-
qUCAeHHBLIX KOMBHHALHOUHLIX YACTOT NpH
nepectpofixe nepeAATUMKAE HE MacTOTM,
Gonee BhicoXMe, Yem 14 (wan 21) MTn,
pactyr B 5 u 8 6 pas Gucrpee. U 7a-
KHE MOMEXH MOryT JIerko CTaTh Hemony-
CTHMBIMH.

Tipusenesubie KOMGHHALROHHEE YBCTO-
Tu wMenT 7-A nopanok. JIpyrwe suiumc-
JAeHHBE NOpaXeHHue TouxkH 9-ro u Go-
Jiee BHICOKHX NOPANKOB TRKMKE HE OUeHb-TO
X H., OHAKO MeHee¢ ONacCHM.

e OAs npumepa npweenen RaGop
YACTOT, KOTOpbie HE HAKT NOPANEHHLIX
Touex BRAOTs A0 15-ro nopanka xouGuHa-
LHOMHBIX YACTOT. 3T0T BAPHAHT NOAXOAWT
LAR BNMNApaTyphl, BLUNOAHEHHOR NO cXeme

C (MKCHPOBAHHORA soft eMYTON-
uo? uacroroll, pasoit 9,25 g:l'u., ep-
B HH — NABBHOMN

nuanasoua (TTLA) nonwew mpu sSToM

BaTe WHTepBan wacror 12,75..
..129 Mlu ® nuanasowe 3,85 Mlu,
16,25...16,35 Mlu B nwanasone 7 Mlu,
4,75..5,1 MI'u ®» auanasowe 14 MIu,
11,75...12,2 Mlu & awanasone 21 Mlu,
18,75...20,45 Ml'u & awanasone 28 MIu.

Jlan peannsauun taxoro T'TJ yaoGxo
HCMONLIOBATL 3an8I0ilHA reHepatop, pa-
Gotaowwh B Auanasoxe yacror or 4,65
10 5,15 Mlu. Jlerxo swaers, uto B Ana-
nasode 14 M[u curnan B srom cayvae
ClelyeT NOAABAThL HEMOCPEACTBERHO HA
CMECHTENh NEPenaonIero AN NPHENHOro
TpaxToB, 8 B Auanasowe 28 MI'u wc-
noibL3oBaTh yuersepenne wuactors. [lo-
C/efiHee, €CTECTREHHO, YBENHMUT RAOT
HOCTL HaCTPORKM B 4 pasa, HO 38TO AHa-
nasod He Gyzer p Ha OTZeNbHBE
NOANHANASOHY.

Ha ocTanuhubiX AHanasoHax CHTHaA
387810UI€r0 FEHEPATOPA NPeABAPHTENLHO
CMELIWBACTCR C CHTHAJIAMH OMIOPHOTO
m&mm rexeparopa. Jlan Awanaso-
Ha 3,6 MI'y wacTora XeapueBoro revepa-

BOMKH XOANTLCR
m..a.l W‘:l.‘:u lﬂlllll’ﬂl.ll"';' E!u -

B gane 11,2...11,6 Mlu. [l1n anana-
sona 21 MIy wacrora on 0 reepa-
TOpa AOAMHA Gmoz,’}el u.

Pl TaKoM BH YaCToT BTOpOE
] as0BaiWe (NPOMEXYTOMHER Mac-
m ku) nopmeun{:x TONEK He
Ager,

». Caparos

AByHanpaBsieHHble YyCUJIUTEeNu
Bnagumup PYBL|OB (UN7BV), r. Acrana, KazaxcraHn

paHcuBepsl C UCNONL30BaHWEM [BY-

HanpaeneHHbIX ycunureneil copep-
XAT MEHBLUE 3NEMEHTOE NO CPaBHEHWUIO C
OPYTVMM  KOHCTPYKLMAMWU, NOCKOMBLKY
BONBIUMHCTBO AeTanei WCcnonk3ylTcs
KaKk Ha nepenady, Tak v Ha Nnpuem.
OpHako pByHanpaBneHHble kackagbl He
BCErga ONTUMasbHbl C TOYKM 3PEHWA COor-
NACOBaHUA BXOOHLIX W BEIXOAHLIX COMNpPO-
TUBNEHWUIA B pexnMax npuema v nepea-
4K, W, kKak npasuno, B 3TOM OHW YCTYNaoT
06ei4HBIM KaCkanam. B ctaree npennara-
€TCH AByHanpasseHHkIin YCUnuTens, npu-
BnukaIMca NO napaMerpaM Kk ogu-
HO4YHBLIM Kackaaam 3a CYeT Ny4ylero cor-
nacogaHus.

RI 1K

V1 KN3026

nacoBaHWe BLIXOOHOTO CONpOTUBAEHWUA
YCUITUTENS C Harpy304HbIM KOHTYPOM.
PeaynsTvpyiowas eMKoCTbe KOHAeHca-
Topoe C6 v C7 npw aToM A0JIXHa ocTa-
BarbCcs okono 2300 n® (koHTYp Ha-
crpoeH Ha w4acrtory 500 klu). Co-
rnacoBaHWe CONPOTUBIEHWA KOHTYpa C
rnocnenywmMmMn  KackaaaMm MOXHO
OCYLECTBUTL C NOMOLLLIO OTBOAA OT
kaTylwkm L1.

Mpu NpoxoxaeHuW curHana cnpaea
Haneeo (pexum nepegaLw) HanpsxeHwe
+12 B nopaetcA Ha peawctop R1. MNMpwu
arom paboraer Tpanauctop VT1. Lene
3aTBOpa MMEET BLICOKOE BXOAHOE CONnpo-
TUB/MEHWE, MO3ITOMY Mano LWYHTUpyeT
koHTyp  C6CT7L1.
CornacoBanue co-
NPpoOTUBNEHWA —.
ontumMansHoe. Bei-
XOQHOE COMpOTUB-
fleHve kackaga c
EXOOHBIM AWNOJHOIO

HZ2E TX
£5 120

pm g
RZ 200
=

KT34%2A

H1o6kl NONY4UTE ONTUMaNLHEIE Napa-
METPLI, NPU MCNONL30BaHUN PEBEPCUEB-
HBIX KackagoB B TpaHCUBEpax 4YacTo
NPUXOONTCH COMacoBLIBATL KOMLLEBLIE
OMOOHLEIe CMecuTenn (C HU3KMM BLIXOL-
HeiM conportueneduem) ¢ @CC, korto-
pble UMEKT OTHOCUTENbHO BLICOKOE
BXOAHOE conpoTtuenexuwe. lNpuyem 8
pexumMme nepepa{yv no OTHOLWEHWIO K
pexumy rnpyvema rnpuxoguTcs aenars 1o
Xe camoe, HO yxe B obparHoM Hanpae-
NEHUU.

JOByHanpaeneHHblid YCUIUTENbHLINA
kackag, B kKOTOpom ara npobnema cee-
OEHa K MUHUMYMY, NOKA3aH Ha PUCYH-
ke. OH BLINONHEH Ha NONesoM TPaH3u-
crope KN3026 1 BunonspHoM TpaHsn-
ctope KT342A. B pexume npuema Ha
peaucTtopst R5, R6 nogaoT HanpsikeHwe
+12 B. B artom cny4ae curHan npoxogur
cnesa Hanpaso — paboraer TpaH3w-
crop VT2, BKNOYEHHBLIW MO CXeme C
obuien 6azoi. O6moTka | TpaHchopma-
Topa T1 noaknioYaeTcs K AVOAHOMY
6anaHcHomy cmecurenio. lNMoabopom
koHperncaTtopa C3 w 4ucna BUTKOB
ob6moTku lil tpaHcdopmaropa T1 MOXHO
ONTUMAaNLHO COrnacoBarb BLIXOAHOE
COMNPOTUBIIEHWE CMECUTENSA C BXOAHBIM
yCcunuTensHoro kackapga. Harpyaka
kackaga — koHTyp C6C7L1. Nopbopom
3TVUX KOHAEHCATOpPOB NMPOW3BOOAT COr-

c6
vz 4700 [

180K

_Il =

| CMECUTENST MOXHO
cornacosarte nof-
Bopom KOHOEH-

/P caropa C1 v yncna

BUTKOB 0BMOTKKM I

TpaHchopmaropa

L1 E1

Korpa paboraer
TpaHaucrop VT1,
HanpsHXeHwe Ha ero
WCTOKE Hepes peau-
crop R3 nocrynaer
Ha SMUTTEPHBIIA Nne-
pexof TpaHaucTopa
VT2, AononHUTesnb-
HO 3akpbieas ero. A
koraa paboraer
TpaHaucTop VT2, aHanornyHeim obpasom
[ONONHUTENBLHO 3aKPLIBAETCH TPaH3u-
crop VT1. 310 ymeHblUAET BO3fENCTENE
OfHOM 4acTW Kackana Ha Apyryl, 4em
nocturaeTcs 6Onblas yCTOMYMBOCTL
yewnutensa. Kackan ycroilumeo paboraer
naxe 6e3 npumeHeHus pasesskn no B4 e
NUTAIOLWMX LIENSAX.

Cnegyer OTMETUTb, 4TO A KOMMYTa-
UMM PEXMMOE HE WCTONL3YIOTCS nepe-
KoHawue AMoaLl, BHOCALME HEenu-
HEWHOCTL, YTO BLIFOAHO OTNM4aeT faH-
HYIO CXEeMY OT APYIMX.

KoHvtyp CBC7L1 HacTpavBaioT Ha
yactoTty 500 k4 no makcumymy curHana,
COrnacylioT, Kak ykas3aHo BhllLUE, W NpoBe-
PAIOT — HE pacCTpanBaeTCA N OH Mpu
Nepexoge w3 pexumMma npuema B pexum
nepega4n. MNpu onTumansHOM COrNaco-
BaHWK ATOTO HE NPOUCXOAMUT.

Katywka L1 HamoraHa Ha kapkace oT
koHTypa MY pagvonpuemHuka "Cenra” u
copepxut 70 BuTkOE npoeopa N3N 0,16.
Tparcdopmarop T1 HamoTaH Ha ¢eppmn-
ToBOM KonbLe K10x5x4 ¢ HavansHon mar-
HUTHOWM NpoHuuaemocTeio 600. OBMoTkK
BBINOMHEHLl TPEMA CKPYHEHHBIMK MEXIY
coboit nposopamu N3N 0,18 (war ckpyT-
km — 3 mm) u copgepxar no 40 BUTKOB
Kaxpas.

Bbix /8

4700

+HZ26 RX

!;e.aaxrop — C. Hekpacos, rpagmka — 0. Arwpeeé
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@ OnHOoAMana3OHHbIN TpaHCUBeEp

Ana uMmdpoBbIX BUAOB CBA3M
AHaronuii POCCUHCKWUW (RV6HTJ), r. Kucnosoack

CTaBpononsCcKoro Kpas

omacHo ¢opMynam [3], onpeaensio-

LM ONTUMANBHYIO BEIMYUHY Harpya-
K1 Takmx GUneTPOR, OHa ONpeenseTca He
napameTpami Camux KBapLes, 8 HOMUHa-
namu BXOASILLMX B HEro KOHOEHCAaTOpOB.
Takum 0Bpasom, paccHuTas cxemy pabo-
TAIOWMX C KBapueebiv GUNLTPOM Kacka-
08B Tak, 4Tobet oHK obecneyusany Heob-
XOOMMBIE BXOOHbIE—BbIXOAHBIE Napame-
Tpbl M NPUMEHAS KOHAEHCaTopel C pac-
CYMTAHHBIMW HOMMHANAMW, YKa3aHHbLIMW
Ha cxeme, MOXHO UCNONL30BaTh pe3oHa-

TOp Ha aTy yacToTy Noboro Tuna — Gune-
Tp 6ynet B niobom cnyyae yaOBNeTBOpU-
TesbHO cormacoBaH. 31O O3Hauyaer, uTo
KPONOTNMBas HacTpoika ¢ NpUMeHeHneM
[IOPOruX U TPYAHOAOCTYNHLIX Npubopos
He HyXHa Aaxe B npuHumne. beaycnosHo,
TaKMe BaXHbIe NapameTpbi, Kak 3aTtyxaHue
B Mosioce nponyckauus ¢unsTpa (nove-
pu), NOAABNEHNE HEXENaTesbHbIX CUrHa-
NOB W Np., @ TaKke cama WUpuHa NONoChI
nponyckavus, uenukom 6ynyT 3aBUCETb
OT rNapameTpoB UCMNONb30BaHHbIX KBapLe-
BLIX pe3oHaTtopoe. MakcumaneHO BO3-
MOXHas nofoca nponyckaHus gunetpa
onpepenseTcs Tak Ha3blBaeMbIM
pPEe30HaHCHLIM WMHTEPBaNOM KBapuesoro
pe3oHaTopa, a OH, Kak npasuno, npu nNpo-
YUX PABHLIX YCNOBUAX, TEM LUMPE, Yem Ha
6onee BLICOKYIO 4acTOTy W3roTOBNEH
keapy. 310 ewe oauH ¢dakTop, n3-sa
kotoporo MY & 8...10 MINy B panHoM cny-
yae ropaszno ynobHee, 4Yem TpaaWLMOH-
Hbie 4...6 My, Ecte v ewle oguH ¢akTop
3a MY noesiwe. Motepu B $unsTpe U3
"kuTaicknx” Keapues OyoyT TEM MeHbLue,
yem Ha Bonee BLICOKYKD HacToTy pUNLTP.
310 onpenenseTcs TexHonoruen uaro-
TOBNEHWs “KuTanckux™ KBapLUes 1 Konuye-
CTBEHHO NOKasbliBaeT napamerp, Hasbl-
Baemblit PE3OHAHCHBLIM CONPOTUBNEHWEM.
B obupx 4yeprax CMbICN yKadaHHbixX napa-
METPOE creayowmin. Micneiryemslii pe3o-
HaTOP BKMIOHAOT Mexay ebixopom MCC v
Bxogom BY BonstmeTpa. MameHss 4acto-
Ty rexeparopa BGNM3KM MapKMpPOBAHHON,

MOXHO yBeauTLCs, 4TO N0 Mepe ee NoBbi-
WweHWs pesoHarop cHadana eeper cebs
KaK nocnegoBatenbHblil konebarenbHbii
KOHTYP, W N0 AOCTUXEHWUW ONpeaeneHHo-
rO 3Ha4YeHuR, Ha3bLIBAeMoro 4acToTOn
nocneaoBarensHOro pesoHaHca, nokasa-
HWA BOMETMETPA AOCTUraloT MakcuMasb-
HOW BenuuuHbl, Takum oOpasom, Keapl,
Benet cebs NpakTUHecKW Kak nepemMbiHka
¢ HeGonbLWMM CONPOTUBNEHWEM, KOTOPOe
W HA3LIBAETCA PE30HAHCHBLIM CONPOTUB-
nexnem. Mo Mepe pansHelwero ysenuye-

HWA 4acTOTLl reHepaTopa pesoHaTop
NPOSBNSeT CBOWCTEA napannenbHoro
PE30HaHCHOrO KOHTYpa, YTO Bblpaxaercs
B PE3KOM CHWKEHWW NOoKasaHui BOMbLT-
METpa, BMiOTb OO0 HYNEBOrO 3HA4EHWUS,
NPy QOCTMXKEHWW HACTOThl NapannesibHo-
ro pesoHaHca. Pasnvua mexay 3aTumu
4acToTaMu U eCcTb Pe30HAHCHLIA MHTEep-
gan. B HTepHeTe lWMpOoKo NpeacTaeneHbl
NPOU3BOAUTENM  NPOAYKUMKM  3TOro
HaNpasfeHUs, ¥ OHWN BLICHLUIAIOT NOAPOG-
Hbl@ TEXHUHECKWE XapaKkTepucTuki npea-
naraemoro ToBapa, rge aTo OTPaXeHo.
Keapupbl ¢ ONTOBOM LEHOIA NO HECKONBKO
AONNapoe 3a WTyky 06nanaioT pesoHaqc-
HBIM CONPOTUBNEHWEM B eanHuUbl Om, a
ANA TexX, KOTOPLIX Ha aonnap AecAToK, —
rapauTupyercs ot 40 go 120 Om B 3aBu-
CMMOCTM OT TUNa W NPoOu3BOOWTENS.
COOTBETCTBEHHO DYOyT pasnuyarscs U
napameTpbl  NONy4Yaemblx KBapUEBbIX
GUNETPOB.

OpnHako B faHHOM criyyae cyneprapa-
MeTpel He TpebyloTcs, 1 Mbl ByaemM 1cxo-
AWUTb U3 TOTO, 4TO MMeeM. W 3To Hano y4u-
THIBATe MPW PAaCHETE CXEeMbl, TaK Kak
notepu B GuneTpe ByayT M3MEpPATLCA He
g 1..3 pb, a 8 "pa3ax". TouHee 3TOT
BOMPOC MOXHO PAcCMOTPETE C NOMOLUBID
nporpammel Nno pacHeTy KBapueesix Gusb-
Tpog, paspaboraHHoii AHatonuem benbix
(UA10J), pemoHCTpauwoHHas Bepcus
KOTOpOi uMeeTcH Ha cepsBepe KybaHcknx
panuonobuteneli (CKP) [4]. Ee cuneHo
Ype3aHHbIX BO3MOXHOCTEN TEM He MeHee
BMONHe XeataeT, 4Tobkl 0TCNneanTs UMEelo-
LWMECH TeHAEeHUMK, 1 B Heil Npu pacyeTax
YHUTBIBAIOTCA HeoBXxoavmele napameTpol
KBapUeEblx pesoHatopoe. OtpensHoro
paccMoTpeHus TpebyeT BONpoc O Yvcne
pesoHatopoe B ¢unstpe. O4eBnaHo, HTO
ecnu He npegycmaTpueats "yMowHeHue"
TpaHcuBepa, TO M HEThIPeX KPUCTanOB
fonee 4em gocrarodHo. Ho yHukaneHbie
CcBOWCTBa "kuTakickux" KBapueB elle n B
TOM, HTO OHU UMEIOT OYEHb 3HAYUTESNbHEIE
no6o4HbIE pEe30HaHChI. MNpUMeHeHne X B
YETLIPEXKPUCTANLHOM QUNBETPE NPUBOANT
K "NponesaHnio” CUrHanoe Ha 9TWUX YacTo-
Tax. Aror addekT HesameTeH yxe npu
wecTn pesoHaTopax. MNoatomy Ha nnate
npegycMOTpEHa YCTAHOBKA WEeCTU peso-
HaToOPOB, HO NOCTasuTb MOXHO 4YeThipe
Wnu MNATb, OPUEHTUPYACE HAa TUMNOBLIE
cXembl BKIOHEHWA W NEepecqUuThiBas
HOMMHANL KOHOEHCATOPOE B 3aBMCUMO-
CTU OT UMEIOLLIMXCH BO3MOXHOCTEN W BO3-
HuKaowmx notpebrocten. Koxagexcaro-
pbl KBApUEBOro GUILTpa PacnonoXeHs
Ha nnare Tak, 4Tobul ux obknaaku, coeaun-
HEHHblE C 0bWMM NpoBOAOM, oBecneyn-
BanM "eCTECTBEHHYI0" 3KPaHWPOBKY WX

apyr ot apyra. Bo Bcakom cny4ae, npu
3TOM MEpPeHOC 3NEeMEeHTOB C makera Ha
NeYaTHylo NnaTy He NPUBOAMT K BUAUMbBIM
McKaxeHnsim A4X,

Ons nutasmns TpaHcueepa HeobBxoavm
WCTOMHWK MOCTOAHHOIO TOKa, CNOCOBHLI
DMTeNnLHO OTaaeaTth ToK nopaaka 1 A npu
Hanpsokenum 12,6...13,8 B u gns saumtel
OT KOPOTKUX 3ambIKaHNi, HEU30EXHBIX Npw
HacTpoiike. ONTUManbHO — MCIMOML308a-
Hue TpaHcdopmartopHoro Bl ¢ mukpocxe-
moit crabunusaropa K142EHIB.

BHeLwHWi BUA CMOHTUPOBaHHOW NnaTtsl
TpaHcuBepa nokasaH Ha puc. 8.

Jinuesas naxens TpaHcueepa (puc. 9)
W3roTOBMEHa W3 NWUCTOBOIO OpaniomMm-
Hus TonwwmHoi 4...5 mm. Ee pasmvepbl —
70x260 mm. Mnata TpaHCcuBepa Kpenurcsa
K NWUEBOI naHenu osyma BuHTamm M3
yepea glopanessie yronku. Mecro kpen-
NEHWR OOHOFO U3 YroNkKOE COBMNagaer C
0OHWUM U3 OTBEPCTUIA KperyieHnn pazsemMa
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COM-nopra. Bropo# ycuk pazeema BnasH
HenoCpeACTEEHHO B NnnaTty, Yem [oCTura-
eTCH HAAEXHGIN SNEeKTPUHECKNIA KOHTAKT B
uenn obwero npoBoga "KOMNbIOTED—
TpaHcueep”. Bengy He3Ha4YUTenbHon
Macchk! NNars!l 3TOT NPOCTENuMiA cnocob
KpenneHusl BronHe HaaexeH. Takas KoH-
CTPYKLVA MPOCTa B W3roTOBNEHUN 1 0Gec-
NeYVBaeT XOpoLMiA [OCTYN K anemeHTam
ycrpoicTea. Jinuesasn naHens KpenuTcs K
Kopnycy (flmky) camopesaamu 4epes
OTBEPCTUS B Kpasix rnaHesnu.

Mo coBmecTUTENLCTRY NMLEBas NaHesnb
CNYXWT TEMNJIOOTBOAOM A8 TpaHaucTopa
BbIXOOHOrO Kackaga YCWIMTENs MOLLHO-
cru. Mecto kpennewus TpaHaucTopa
BbIXOAHOW CTYNEeHW nepefar4uka oTwnm-
¢oearHo. Ha cam TpaH3ncTOp HaHeceH
TOHKWIA CROI TennonpoBOgHOWM NacTwl.
Mpw HOpManbLHOW 3KCryaraumMmM paccemn-
BaemMas MOWHOCTL HesBenuka. OpHako
[aBHO M3BECTHO, 4TO CHWXeHue paboqeit
TemnepaTypbl TPaH3ucTopa OT mMakcu-
mansHol Ha kaxasie 10 °C cHuxaer
4acTOTy OTKA30B NONynpoBOAHWKOBBIX
npuGopoe Basoe. [pyv NOAKMIOYEHWUW
HECOrMacoBaHHOW aHTeHHbl, 00pbLIBE WUnn
K3 e ¢pmpepe Bea notpebnsemas OKOHeY-
HbiM Kackagom MollHocTe Byper ewlige-
NSITLCS HA BLIXOOHOM TPAH3UCTOPE B BUE
Tenna. Anekrpudeckasl NpoYHOCTL NpU-
MEHEHHOr0 TPaH3uCcTopa [OCTAaTOYHO Bbi-
coka (kpaTkoBpemeHHas pacceveaemMas
MOLLHOCTE Ha KONNEKTOPHOM rnepexoae —
60 BT), noaromy npu Hanu4um adgextms-
HOrC  TennooTeoda  mMarepwasnkHuie
WU3AEePXKN MANoBEPOATHBI,

OTBepcTUs B NWUUEBON NaHenn nog
wrekepbl 3,5 MM Tpebyercs pas33eHko-
sartb. MokKpacka, rpaBypoBKa, HaanucKn —
No YCMOTREHMIO ¥ BO3MOXHOCTSAM. OamH
13 Hanbonee NPOCTbIX KU AOCTYMHLIX CNO-
coBoB, AAOWMX BMOSHE NpUememblii
peaynerar, npeanoxun Bnaguwmup Oporax
(UYOUY). Ero cyTe B cnepyiowem. Yeprex
NULEBOA NaHenu CO BCEMM HAANWMCAMW
BLINONMHABTCH B 3epKansHOM oToBpaxe-
HUKM HA KOMMLIOTEDE, PacneYarbiBaeTcs
Ha Na3epHOM NMPUHTEPE W 3aTeM rnepeHo-
CWUTCH Ha ™Merann MeTroAoM Harpesa.
Texnonorus cnegyrowas. MNevataem M3o-
f6paxeHve Ha nucte Gopmara A4
Hakneuesaem Ha HyXHOM MeECTe nucTa
doTobymary. Bkaovaem pexum npaMmoro
NPOXOX4eHWs Oymarn 4Hepes npuHTEep
(6ea warnbos). Meyaraem euwe pa3 Ha
nucT ¢ porobymarcii U ¢ GonbLLOK NNoT-
HOCTHIO TOHepa. Ecnn Ha Yeprexe cnuiu-
KOM MHOrO Hagnucew, nonyYaercs
HECKONLKO MpaqyHOBaThHI BUA U NUlLHee
nyywe yaanute. Npuknansisaem Hanesqa-
TaHHeIl nuceT GoTobymarn K propanesoin
3aroToBKe NWUEBOI naHenwu, npensapw-
TENLHO 3a4YULWEHHOR 1 0BEe3XNPEHHON.
3axumaem ux mexay ABYyMS TONCThiMK
MAOCKMMM XeNe3HLIMW NNacTuHaMK, npo-
NOXWE pe3aunHy, nabbl CKOMNEHCUPOBATH
MMEIOLLMECH HEPOBHOCTM NULEBOI naHe-
nu, K Nporpeeaem 8 neyw. Mocne ocTeiBa-
HUA  OTmadmeaem OymadkHblid  Cnon.
Hagnucwm ocraloTca Ha naHeny, KOTopylo
CrenyeT NoKpPbITh NapKeTHLIM NaKom.

Ecnu nnaHupyeTrcs B panbHenwem
nogEmnioYeHe aononHUTeneHOro ycunn-
Tensi MOLLHOCTK, TO KOpnyc (SWWk) TpaH-
cuBepa aomxeH obnapars aKpaHUpYIoLLmM-
MK cBOWCTBamK. Jlerkuii n AOCTaro4yHo
XECTKUIA KOpnyc ANs NepeHocHoro Bapw-
aHTa MOXHO cnasTe 13 GoNLrMPOBaHHOIO
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creknorekcronura. B gomawHux ycnosu-
ax Bonee ynobGeH KOpnyc noMacCuBHee,
Hanpumep, ua OCN naxeneir. Xecrkue w
Tsxensie kabenu He ByayT B Takom cnyHae
ONPOKNALIBATE YCTPOWCTBO.

Nanenn [MOCMN ypobHo pesats cC
nomMoulslo anektponobavka, npeasapuv-
TeNkHO 3aKPEnUE Ha HUX, C NOMOLLLIO
cTpybumH, Hanpaensiowme. JinHus pesa
NOMYy4aeTCs POBHAS U YUCTanA, He NOBPEX-
[aouwas oTaenky u He Tpebyowas aank-
Helwen 0bpaboTku.

Herann kopnyca CKpennsioT camope-
3amu. JHULE W 3afHIOK CTEHKY MOXHO
W3roTOBWTL M3 XECTAHOrO NWCTa, COTHY-
toro M-o6pasvo. Cneanyer obecneydnts
HaOEXHbIll  BNeKTPUYECKMA  KOHTaKT
Mexay HAM 1 oBLMM NPOBOOOM YCTPON-
cTEa.

HanaxwusaoT TpaHCUBEpP COBMECTHO C
KOMMBIOTEPOM, NPUMEHAS ANS BU3yanb-
HOrO KOHTPOMA NOMyYaemMeIx pesynsTaTtos
nporpammy MixW. Ckavate aTy nporpam-
MY ¥ U3Y4UTE OCHOBHBIE METOAEI paboTel C
Hel moxHo B MHTepHeTe [5]. K aHTeHHomy
rHesny XW1 nogknioyaT aKBMBaNeHT
Harpyaku — peauctop MNT-2 51 Om.

TpaHCHUBEp COENMHAIT C KOMMbLIO-
Tepom B 0GecToMeHHOM cocToAHUM!
3710 Ba¥XHO NOMHWMTE Beerpal JluHum
3a3eMnNeHus O0JKHbB NOACOEAVHATLCH
NepELIMU W OTCOBAMHATLCA NocnegHumMm!
3ro "asromarudeckn” obecnedmsaeTca
KOHCTpyKuueli pasvema COM-nopra,
KOTOpbIA HeobxoauMmo NOACOEeAMHATE B
Nepeyio o4epefb, @ OTCOEANHATE CambiM
nocnegHuM. AyauoLUHypPbI NOACOEAVHSIOT
nocnegHuMKM N OTCOEOUHSIOT NepBbiMK,
TaK KaK y HWMX KOHTEKThl 3a3emMneHns BxO-
OSIT B COMPUKOCHOBEHWE NO3XEe CUTHasb-
Helx. BBMAY OTKPLITOW KOHCTPYKUMK MX HE
CTOWT OCTaBNATL CEODOAHO Nexalummn Ha
ctone. Micnonsk3oBaHne HapyXHoii aHTeH-
Hbl HEAONYCTUMO NMPY NEPBLIX XE NPU3Ha-
kax Hagswuramouweincs rpossl nubo npwu
NnoAo3peHMy Ha ee BOSMOXHOCTb.

HanaxweaHwe retepoauHa TpaHcuee-
pa 3aknio4aeTca B nogbope eMKOCTH KOH=
neHcaropa C85 no nony4eHus Ha Beixone
AMUTTEPHOrO MOBTOPWUTENA Ha TpaHaW-
crope VT15 BY Hanpsxenuns — 1...1,5 B.
3atrem nopBopom koHgeHcatopa CB84
crnepyeT HacTpouTs KOHTYp L9CB5CE4 Ha
yacToTy okono 4069 klu. B uensx retepo-
AMHA CReayeT NPUMEHNTb BLICOKOKa4ecT-
BEHHLIE KOHOEHCATOPbI M W3roTaBnuBarb
ne4aTHylio nnary U3 COOTBETCTBYIOLWMX
mMaTepuanos, B NPOTMBHOM Cry4ae nocro-
AHHO MPOMCXOAAWMIA npouecc "noa-
CTPOKKU”™ GEe3HaAEXHO NCNOPTUT MOLAYNS-
uMel curHan retepoauHa. Takxe BaxHO,
4T10BbI NOCTOSHHOE HaNPAXeHWe Ha Bapy-
Kanax NpeeBLIWano MNUKOBOE 3Ha4YeHue
NepemMeHHOro HanpsXXeHWs Ha KOHType
reHeparopa, 4To He NO3BONUT BapuKanam
OTKPLIBATLCA W BMIMATL HA LENu ynpaene-
Hua. MmenHo ans atux ueneil BY Hanps-
XEeHWe Ha yNpaensemomM KOHTYpE ycTaHa-
enueaoT nopGopom koHgewcaropa C85
BO3MOXHO MeHbluuM. A 3atem nof-
CTPOEYHMKOM KaTylwku L9 nocrosHHoe
HanpsbxeHue Ha konpeHcarope C78 ycra-
HaBnuealT B npepenax 7...7,5 B. To4Ho
HACTPOWUTLCHA Ha cepeauHy "uMppoBOro
y4acTka” avanasoHa No3sosser UameHe-
Hue koadduumeHTa genenvs (c warom s
1 kly) pmenurens Ha mukpocxemax DD1,
DD2, a Takxe nonbop KOHOEHCATOPOB
C79 un C80.
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HaCKO/LKO MO3BONMWUT aKTUBHOCTL WC-
MosNL3YeMoro keapua. 31o AONONHUTENb-
HO 0CnabuT HECYLLYIO N HEVCNONL3YEeMYIO
BokKoByIo.

Jna dopMUpPOBaHWA Ka4yeCTBEHHOIo
curHana Ha nepegady Heobxogumo
BLICTABUTL OMNTUMANLHLIE YDOBHWU CUIHa-
noB, nogasaemsie Ha cmecutenu. lMop-
6opom koHpeHcatopa C16 ycraHaenwu-
BalOT aMmMTyaQy reHeparopa Hecyllei
0,5 B Ha peaucTope R17. 3atem, BKIOYMB
8 NporpaMme pexum nepenayu, npoee-
PAIOT nofiaBaemMulil Ha CMecuTens ypo-
BEHb CMrHana 3ByKOBOW 4acTtoTtsl. [lpu
MAKCUManbLHOM CWIHane co 3BYKOBOW
nnarsl MK Hanpsxesue Ha KOHAEHCATope
C11 gomkHo 6uiTs 0,1...0,15 B. Mpw Heob-
XOAMMOCTHM ero Koppektupyior, noabupas
peauctop R1. MNpy Gonbliem HanpsXeHun
CUrHan WCKaxaercs, Npu MeHblem —
cnabo nopasneHa Hecywas. Mopbopom
peauctopa RA7 ycranasnuealoT Heobxo-
nvmoe ycunenme tpakta MY B pexvme
nepenayYyn, OPUEHTUPYACL Ha CBETOAMOA-
HBIA MHOWMKATOP BLIXOOHON MOLLHOCTA M
NOACTPOME MO Makcumymy KoHTypa ANd
1 YM. Mpw arom curdan MY, nogasaemslii
Ha TpaHcdopmarop T6, He gonxeH npe-
geilats 0,1 B.

Pezuctopel R69 1 R72 onpegensior
TOK nokos TpaHaucropos VT11 un VT12
cooTeeTCTBEHHO. lpu HeobxopmmocTH
ycuneHne YM MOXHO OTKOPPEKTUpOBaTh
nog6opom peauctopoB R64 u RE5, a
Takxe nopbopom peauctopa MNT-0,5
270 Om, BKNIOHEHHOTO napannensHo nep-
Bu4HON 0BmoTKe TpaHcgopmatopa T7 (He
oTtobpaxeH Ha cxeme puc. 1, HO NokasaH
Ha MOHTaXHOW nnare puc. 6, kak R*w).
MNopcTpoikoin L7 nony4alT MakCumym
BLIXOOHOW mowHocTM YM Ha Harpyake.
BuixoaHoi TM-KOHTYD MOXHO BbINONHUTE
noacTpanBaemMeiM, Nonk3ysiCb ero pacno-
noxexvem s6nusn NUUEBoI nadenun. fina
aToro katywky L7 pacnonaraloT ropuacH-
TankHo W MNOACTPaUMBAIOT CepaeYHNKOM,

Mocne nposepkn paborocnocobHOCTH
Nepeoro reTepoavHa MOXHO BW3yanbHO
OLEHWUTL LWWPUHY W paBHOMEPHOCTL AHX
nosny4YMBlUerocs Keapuesoro ¢gunerpa.
Ons artoro B nporpamme MixW HyxHO
BKIIOYMTE pexum "Cnektp”. MNoacrpo-
eYHeiM peauctopom R13 cbanaHcupo-
BaTk MNEPBLI CMECUTENb MO MWUHUMYMY
ypoBHs Wyma. Moabopom MHAYKTUBHOCTH
L1, BKAOYEHHOIW nocneaoBaTensHo C
pesoHaTtopom ZQ1, ycTaHOBUTE HacToTy
Hecyllei. Y4UThIBas Nonorocte HWKHEro
ckata AYX Ko, vacrory reHepartopa
uenecoobpasHo "oTHeECTH" nogansiue,

YKPENMEHHbIM Ha KOHUE BUHTA, BBOPa4u-
BaeMoro B oTBepcTve ¢ pessboit, BeInos-
HEHHOro B nepeaHein naHenu. OpHako aTo
HECKOMLKO YCNOXHAET KOHCTPYKLMIO, fia W
MCNONb30BaHWE CNyYalHbiX aHTeHH npu
Manoi MOLLHOCT He 3 PeKTUBHO.
Hactpoute [ANP npwm oTCyTCTBUMM
namepurens AHX unm NCC MOXHO B pexn-
Me nepegadu, BKMIOHWME B nporpamme
pexum "HacTpoika”, no makCuMansHoM
OTA2BaeMo MOLUHOCTH, MHAMLMPYEMON
ceetognopamn HL1—HL2. Mpwn npueme
CUrHanos ¢ adupa nporpaMmmMa nokassisa-
€T CUny CUrHanoB B norapumu4eckom



macwwtabe, W "oTnaBnMBaTe” MakCUmMym
NMOCTOSIHHO MEHSIIOLLErocs 3(UpHOro cur-
Hana He yao6Ho. C nomouisio NCC name-
pexo, 4yro AN® rpaHcveepa obecneynsa-
er n3buparensHocTk okono 66 ab no sep-
KansHoMy kaHany u 63 gb Ha yacToTe 4.

CksoaHan AYX TpakTa, namepeHHas c
NOMOLLLIO FreHepaTopa Wyma, Npeacras-
neHa Ha puc. 10.

B zaknoyeHue chopMUpOBaHHLIA Cur-
Has OCTAETCA NPOCMOTPETL Ha KOHTPOJIb-
HOM paamonpueMHuke v cbanaHcuposatb
BM no muHumMmymMy OCTasluerocs curHana
ONOpPHOro retepoanHa. CUrHan Ha esixone
EM B pexume "Boponag” nporpammbl
MixW npu npocmoTpe Hepe3 NpUemMHUK,
MOAKMIOYEHHBIM K NWHEeNHOMY BXOoAy
BCTPOEHHOW 3BykOBOW kapTthl Realtek,
BbIMAAUT, kak Ha puc. 11. Cnesa BugeH
OCTATOK HECYLLEN.

Undposon curHan pns TpadHcueepa
Ha nepepaqy QOpPMUpYET nporpamMma
DigiPan [6] ¢ NOMOLBIO OONONHUTENBEHO
YCTaHOBNIEHHOW HEemoporoi 3BYKOBOMW
kapTtel o1 C-Media. Ha puc. 12 nokasaH
curHan MY B pexmme "Cnekrpo-
aHanuaarop” nporpammel MiXW nocne
npoxoxaerus yepes KP nepep noctyn-
neHWeMm Ha BTOpOM cMmecuTens. BuaHo
rnoAaeneHue sTopoli 6OKoBOM NPUMEPHO
Ha 45 nb 1 oCcTaTkn HECYLWEN, KOTOpLIE B
[aHHOM Cly4ae MeHbLUEe OCHOBHOIO Cu1r-
Hana Ha 35 ab, Ho Npu paneHeiwem yse-
AMYEeHUM MogaBaemMoro co 3BYKOBON
kapTel MK ypoBHA HA BXOA TpaHCcueepa
aTo OTHoweHwe Byper Boapacrarh, Tak

KaK MponopuuoHankHO BO3pacTer cuna
curHana BepxHeil OGOKOBOI Mnonocsl,
OCTATOK X€e HEecyLUei ocTaHeTCs Ha npe-
XHEM YpoOBHe. YKasaHHOe 3HaveHue
nojaeneHun HwkHel Gokoeoln onpepe-
NAETCH 3HAYUTENLHON WnpuHOi AYX KD
(okono 5 klMy) v napamerpamu npumMe-
HEHHbIX KBapLUEeBbiX Pe3oHaTopos (npo-
maeopcTea "VNIISIMS" ¢ pesoHaHCHBIM
CONpPOTUBNEHMEM oKono 25 Om). Name-
pPEHWE NPOBEOEHO Ha HW3LWEeR WCNonb-
3yEMOI 4acToTe, Npy ee yBenuYeHUn
nogasneHve Hewucnosne3yemoi Bokosoin
pacreT npumepHo ao 55 nb v 6onee yxe
He obecnevneaeT BuGpaHHbLIA KOHCTPYK-
TvB. He poasasick B noapoBHOCTW, HYXHO
TaKXKe 3aMeTUTb, HTO OCTalbHbLIX pUcye-
MbIX NPOrPaMMOon NUKOB Ha camom aene
He cywecTteyer. Tak, NUMK Ha 4acrtore
(1700x2 = 3400) eo3nukaer B YHY PNY
KaK BTOpPas rapMOHMKa OCHOBHOMO Cur-
Hana u T. g. HecmoTtps Ha aTy "norpew-
HOCTM 3KCMepumeHTa”, Takoil wmetofn
KOHTPOMA BCE Xe nyylue, Yem HWKakoi.
Yyureieas, 4to cam cursan PSK npepcra-
snsieT coboii Aga ToHa ¢ pasHocom 31 Iy,
a HenuHelHBIE CBOMCTEa YCTPOMCTB Npu-
HATO OLeHWBaTb KO3QPUUMEHTOM KOM-
6MHALMOHHLIX COCTABNALMX TPETEEro
W MATOrO MOPAAKOB, ABNAIOWMMCSH
OTHOLIEHWEM HaWBONLLUMX amMnauTya,
COOTBETCTBYIOWMX  KOMBUHALNOHHBIX
COCTaBNAIOLMX CMNEKTPA BLIXOAHOMO CUI-
Hana K amnnuMTyne 0OCHOBHOIO TOHa, BO3-
HWKaeT BO3MOXHOCTb HarnAaHoOro Heno-
CPEOCTBEHHOIO Ero M3MepPEHNs.

MOXHO nocuynTaTb: €Cn OCHOBHLIE
curHano 6yayt pasHel 1000 n 969 u,
torpa 3F1-2F2, 2F1-F2, 2F2-F1 wn
F2-2F1 COOTBETCTEBEHHO pacnonoxarcs
Ha vacrorax 907, 938, 1031 u 1062 'u,.
YCTaHOBME HA 3TK HaCTOTHl Mapkepbl n
BKMIOYME B Nporpamme ¢GopmMupoBaHue
[BYXTOHANBHOIO CUrHana, Ha aKBUBasIeH-
TE Harpy3Kkm nepesarimka MoXHO YBUAETb
cnenyowee, puc. 13. PeansHetil curHan
HA BbLIXOAE YCWNMTENs MOLIHOCTW, Npu
4YEeTLIPEXKPATHOM YBENWYEHWW N0 OCK
yacTtot B pexume "Bogonan”, suirnsaumr,
KaK Ha puc. 14. [Nony4eHHble napamMeTpsl
BMOJHE NO3BONAIOT UCMONL30BaTh BHELU-
HUA yCUNUTESE MOLUHOCTH.

BHewHWi BuA, TpaHCUBEPA NoKas3aH Ha
pmc. 15.
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MoOunbHOoe TeneBnaeHue
Anexkcangp FOJSIbILIKO, xkaHg. TexH. Hayk, r. Mockea

"Popwrenn Unen Mypomua Gblnn npoCcTbiMim
KONXO3HUKamu".

MNMyTu TeneBU3nOHHBIE

bl HAKOHEL-TAKW OTOPBanUChk OT Tene-

BU30pa W OTKPLUIK XypHan "Paawo™?
CKOpO Bam CTaHEeT NpoLue XuTk, ubo, Kak
cuuTaeT komnanus IMS Research, k2011
okono 500 MnH YenoBek CMOryT OAHWM
rnasom NpocMarpueaTts TB nporpammel ©
NMOMOLLBIO CBOMX MOBUILHBIX YCTPOMCTB,
a Opyrvm, KaKk CHMTaeT Hawa pegkonne-
rua, — xypHan “"Paguo”.

KoHuenuwst mobuneHoro TB ceropgHs
BbI3bLIBART Camblii GONLILOY 3HTY3Wa3M
cpean y4acTHMKOB MODMNbLHOW wHAy-
CTPUK, NOCKONBKY Y BCEW 3TON MHAYCTPWUM
NOBCEMECTHO OTMENAETCA NadeHne pocTa
KIMEHTCKOW Basbl, M HYXHC COXpaHaTb
noxopel. OoHako OroBopuMcst cpasy —
NPUCYTCTBYIOLME B HACTOSALLEE BPEM: Ha
MUPOBOM PEIHKE NpoeKTsl mobunsHoro TB
noKa He BNonHe yO0RNETBOPSIOT 3anpock
notpebutenei. BeITb MOXeT, W cam
notpebutens ewe He [03pen OO Takon
ycnyri. Bo Bcskom cnykae, cornacHo
wccnegoeaHmaM Accouvaumm GSM, Ha
GONBLLUWMHCTBE EBPONENCKUX PasBUThbixX
pblHKOE 0KOoNo 65 % abOHEHTOB He XOTAT
MCNONL30BaTE NOA0GHBIN CEPBUC COBCEM,
ewe 15 % rotoBsl CMOTPETEL, HO MONMHO-
cTei0 6ecnnartHo, ocraneHele 20 % rotosel
nnatute 3a Hero He Bonee 10 ponn. B
mecsy. Ecnn npoealigepsl 6yoyT nocra-

W3 WKONBHLIX COYMHEHWIA

BSIAITb MHTEPECHbI KOHTEHT, obecneyu-
BaTh BLICOKOKAYECTBEHHEIN NPUem CurHa-
na, NPefocTaBnATL AOCTYMHLIE U NPUBNE-
KaTenbHbie TenedoHsl, TO KaxXasii HOBbIN
aboHeHT MOBWMNEHOro TenesngeHnsl cra-
HET MOKAOHHWUKOM JaHHOM yenyrv. OgHako
AN 9Toro nposaiigepam ycnyr mobune-
HOrO TENEBUOEHUSA U NX NapTHepam Heob-
XOOVMO [enarbs AOCTaTO4HLIE WHBECTU-
UMK B pa3euTre MHGPacTPyKTYphl W Tex-
Honoruv ans ofecnedYenvst LWUKWPOKOWA
30HBLI OXBaTa M XOPOLUero Ka4ecTea npue-
ma B mobbix ycnosuax. Moatomy TONbLKO
NMpW BLINONIHEHUKM 3TWUX YCNOBUIA MOXeET
COBLITLCH NPOrHO3 aHANUTUYECKON KoMNa-
Hum Juniper Research: crpemurensHelii
pPOCT pbiHKa MOBWNBHOrO TeneenaeHus
BKCNEPTH KOMNAHWKM OXWAAKOT YXe B
2008 r., ak 2011 . poxoAs! OT MOBWIBHO-
ro TeneevaeHua gocturHyt 11,7 mnpa
ponnapos CLUA.

Pasymeercsl, nonb3oBarensm, Kak
gceraa, Oyaer HeBaxHO, KaKMM MMEHHO
obpasom Byger [OCTaBNATLCA 3Ta yCnyra.
MmaeHoe gns HWX — ueHa, Habop npo-
rpamMm 1 kavyectso. "Popwreneii”™ xe
mobuneHoro TB HeTpyoHO HaTti cpegwn
umdpposoro TB n mobuneHoit cessn. Bor
Tonsko "petn” ot atoro "Opaka”, kak
BbLIICHAETCH, MOryT MNOAY4UTh BEChMa
pasHylo HacneacTBeHHOCTL. Bl cnpocu-
Te: "A pa3se B gocraske mobuneHoro TB B

moBUneHOW CeTM ecTh BapuaHThl?" Oka-
3bIBAETCH, ECTh, NOITOMY B MOBWUIIEHOM
TB pooMTeneil o4eHs paxe seibuparor...

OpHa ceTb — BCE yCnyru

Mepeoiii BApWAHT — BMONHE TPaomM-
LMOHHBIN. PagymeeTcs, TO4HO TaK Xe, KakK
W B Cry4ae nepepaqy ronoca unv AaHHbIX,
ceTk MOBUNBHOI CBA3KM MOXET CTaTk Cpe-
poit ana nepepasn TB curHana. Mopnob-
HbIE TEXHONOMMM CYLLECTBYIOT W Mnpume-
HAIOTCA Ha NPakTuKe.

Bo-nepebix, 370 MNOTOKOBOE BWOEO
(streaming), ans [OCTaBEKM KOTOPOro Tpe-
Byercs COTOBas CeTh, BELaHWe BeOeTcs
agpecHo Ha Kaxpaoe aboHeHTCckoe
ycTpoiicTeo (one-to-one, "Touka-Touka"),
n aboHeHT BhiDVpaeT 3apaHee 3anucaH-
Hble Knunel. OBbiMHO NpocMmoTp Ha abo-
HEHTCKOM YCTPOWCTBE MPOW3BOAWUTCS
OOWH pa3, n PeaKo Korpa NpocMoTp npo-
WM3BOOWTCA MHOIOKPaTHO (TOoraa npoueny-
pa BeINONHAETCA cHoga). MNpw arom cyule-
CTEBYIOT OF paHU4EeHUs1 N0 NPONYCKHOI Crno-
COBHOCTW COTOBOI CETU W MOTYT BOSHWK-
HYTb npobnemsl, ecnu, Hanpumep, Bce
aboHeHTsl OyAyT CKa{YMBaTb KOHTEHT
OOHOBPEMEHHO.

Bo-BTOpLIX, 9TO CKaYuBaHwe BWOEOD,
ONA KOTOpOro Takxe tpebyerca cotosas
CETh, 3arpy3ka BeOeTCs aApecHo Ha Kax-
noe aboHeHTCKkoe ycTpoiicTeo (one-to-
one, "touka-touka"). ABoHeHT BulBupaer
3apaHee 3anucaHHbIe KAWMbl 1 MOXET KX
npocmaTpuears Ha aBOHEHTCKOM yCTPO-
cTBe MHOro pas. ObbIYHO KOHTEHT 3arpy-
XAETCHA HO4YLIO, KOrfAa MEHbLUE 3arpyska
CEeTW, 3aTem OH NPOCMaTPUBAETCA C Kap-
TOMKM MaAMATI.

B paccMOTpeHHbIX Chny4asx CeTb
MOBMNBHOI CBSI3K, BO-NEPBbIX, nony4aer
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"PAOUO" — O CBA3U
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PAOMO Ne 9, 2007

OOMONHUTENEHYIO Harpy3ky B suge TB
tpaduka, a BO-BTOPLIX, AOMKHA obecne-
YMBATE MOCTOAHHBIM BBICOKOKAYECTBEH-
Helit Nnpuem TB nporpamm, 4710, HECOM-
HEHHO, TAXEenee, 4em B cny4ae nepega4qu
ronoca wnu naketoB Tpaduka VHTepHer.
Mepeas npobnema pewaerca ¢ NOMOLLLID
passepTuiBaHMA "Gonee CKOPOCTHLIX"
moBuneHex ceteil 3G (UMTS/HSPA wm
cdma2000 EV-DQ), 4ro, BIpO4emM, He CHU-
MaeT NOSHOCTEH npobnemMy MponycKHOM
cnocoBHOCTY, NOCKONLKY B MOBMMBHBIX
ceTax, Kak npaBuno, He OblBaeT Takux
W3NMWKoB. Y10 Kacaetrcsa NOKPLITWUS,
obecrneYnBaloLEero NOCTOAHHO BBICOKYHO
CKOpOCTL Nepegayy AaHHseIX, TO BpsA NN
kakan-Hnbyas cete MOBWUNLHOW CBA3K
MOXET 3TUM NOXBacTaTecs. Bo-nepebix,
ucnone3yeman cpeaa nepepayn (ocoben-
HO B ropofax) UMEeeT BbICOKYIO CTeneHb
HEOMNPEAEeNEeHHOCTN W CUIBHO 3aBUCKUT OT
CMOHTaHHLIX NepemMeLLeHnini aboHeHTCKoN
Maccel, @ BO-BTOPbIX, WHBECTULMIA Ha
obecne4eHne rapaHTMPOBaHHOIO Kade-
CTBa C YY4EeTOM Takux nepemelieHuil (Ha
faze coanaHus B ceTy uabeITo4HOM Npo-
NMyCKHOWM cnocoBHOCTM) He XBaTUT HU Y
OfHOro onepatopa B Mupe. 3aT0 C TOYKM
3peHusl NepcoHanLHOro obCnyXuBaHua
aboHeHTa MOBWNLHAsA CeTb OTKpbLIBaeT
LWWPOKME NPOCTOPbl — TEOPETUHECKU
KaXOblil aboHeHT MOXEeT 3akadblBaTb
nioboii KoHTeHT. [la 1 TepMuHan — "obbiu-
HbliA" MOBUNBHLIA TenedoH C COOTBET-
CTBYIOLLMM 3KPaHOM.

Jina nopoBHoil opraHuaaumum Mobunb-
Horo TB CYLLecTBYIOT Crieuvanu3uposaH-
Hele nnarGopMbl AOCTaBkW "NOTOKOBOro”
Buaeo B cetax 3G. OaHa u3 Hux — MBMS
(Multimedia Broadcast Multicast Service),
npegycmarpyeaiowas rubkoe ynpaeneHme
NonbL30BATENSAMU NPOCMAaTPUBAEMBIM KOH-
TEHTOM, T. €., NMPOLLE roBops, NOAAEPXKVEa-
er TexHonornw "BmMOgeoc no 3anpocy”,
rnockKonbKy cama ceTk obecnednsaet mMexa-
HM3M 0OpaTHOW CBA3W. JTa TEXHOJOrms
MO3BONSET 3anyckate CepBUCH MO-
OUNBHOTO TENEBWAEHUS B CYLLECTBYIOLLIMX
CETAX TPETLErD NOKONEeHUs1 C OTHOCUTEb-
HO HeGonbLUMMK 3aTpaTaMu — Befb cpeaa
nepenayu yxe ecte. MBMS nopaepxvsaer
pPEXUM  MYNBTUMEAVAHOIO BELaHWMA W
YyCAYyr MHOMOKaHa/IbHOW Mnepepaqw, aTo
Nnoseonser oneparopaM NPegocTasnsTb
MyNbTUMEOAMIAHBIA KOHTEHT Kak LUMPOKOMY
kpyry aboHEHTOB, TaK U OTAENLHOW rpynne,
noanucaHHol Ha yenyry. MBMS raicke non-
OEPXMBAeT LUMPOKWIA CNEKTP MynbTUMe-
OMHBIX npunoxeHwin. [ins npepocraene-
HUA ycnyr MoBUNBEHOrO TEneBnaeHWs Ha
Haze MBMS He Tpebyercs AONONHUTESb-
HbIX AEHEXHbLIX BIOXEHWH, CBA3AHHLIX C
paclUMpeHnemM pagro4acToTHLIX pECYPCOB,
oneparopam Heobxoaumo TOnbko 06HO-
BUTL NporpamMmMHoe obecneyeHve cerei
UMTS/HSDPA. CobcTeeHHO, B 3TOM Bapu-
aHTe B MoBUnEHOM TeEpMUHANe Heobxoam-
MO WMETL Meamanneep oA NpocmoTpa
BUAeoTpaHcnaumia. CneunanuanpoBaHHbli
KOHTEHT CTapaiTCA aganTvpoBartk cne-
umansHo ans mMoBuIBHOro YCTPOMCTBA:
KPYMHLIE MnaHel, HeBoNLLWOoe KONMYeCTBO
LeTanei, cpefHss CKOPOCTh ABUXEeHWIA
nepcoHaxein Bo nabexanue NecTHUYHOro
adexra, KOPOTKME NO BpemMeHW CloxXe-
Til. C 0BbINHEIMM TB Nnporpammamm Crox-
HEe — MX He noanpasuvwe. B obwem, kak
roeopurcs, npobnema pewaercs, HO NPo-
Gnemel OCTaIOTCS.

Bripodem, yxe B aTOM rogy KoMnaHum
Huawei Technologies n Qualcomm npo-
BENW YCMewHoe TECTMPOBaHWE YCNnyru
MBMS Ha cetn Huawei UMTS/HSPA c
MCnonL3oeaHnem mMobunbHelx tenedo-
HOE ¢ uunceramu Qualcomm Mobile
Station Modem MSM7200 (c nopnepx-
Ko ckopocTein nepepaqn 7,2 Méur/c k
aBoxeHTam 1 o 5,76 Méut/c ot aboHeH-
ToE). Bo Bpems TecTvposanus, Gnaroga-
pa texHonorum MBMS, nepepaqa tene-
BW3NOHHBLIX NPOrPamMm Ha TepmuHansi
npovcxoguna 6e3 nepeboes co ckopo-
cThio 256 Kéur/c, kavecTBOo n3aobpaxe-
HUSI NpPWU 3TOM OCTABanoCh BLICOKWM.
Mone3osBarenu MNONYYUNW BO3MOXHOCTL
6LICTPO Nepekniyark TEeNeBUu3noHHbIe
KaHasnkl NyTeM HAXATUH HABUIAUMOHHBIX
Knaeww Ha renedoHHoN Tpybke, a TexHO-
norna MBMS cpenana BO3MOXHbIM OCTa-
HOBKY MNpocMoTpa nporpamm  npu
NOCTYNAEHUN BXORALWMX FONOCOBBLIX
BLI3OBOB W aBTOMaTu4eckoe ero Bo306-
HOBNEHWE MO OKOH4YaHWM pasroBopa.
YcnewHoe TeCTUPOBaHWE NOKa3ano, 4To
TexHonorna MBMS moxeT GuiTe BBEAEHA
B KOMMEPYECKYyl0 SKChyataumio yxe B
2007 r. Bnarogaps cneunansHbiM TEXHO-
noruam PTP (Point-to-Point) u PTM
(Point-to-Multipoint) oHa noseonser Uc-
NonbL3oBaTe OAHY 4acTOTy ANA TpaHCns-
umn Gonee AKXUHBE MOBUNBHEIX TENEBK-
3MOHHBIX KAaHANOB 1 NOMOraer oneparo-
pam paapabarbiBars pPasnuyHble Npuo-
KEHWUA, BKMNIOHESA MYNLTUMEONWAHYIO PeK-
namy, GecnnarHele M NNarHele Tenesu-
3MOHHLIE KaHabl 1 FPYNMNOBYIO PAcChINKY
MynbTUMEAWIAHBIX co0BLeHuil. Tak Kak
pewenne Huawei MBMS Bknioyaer HoO-
BeflUMe anropuTMel yNpaeneHns pagmo-
pecypcamu, OHO NO3BONSAET orepaTopam
paspensTtse ux mexay ycnyroin MBMS u
opyrumu mobuneHeiMmn yenyramu. Ha
cerofHsa MobunsHsie Tepmmubansl 3G Tpe-
6yI0T TONBKO OGHOBNEHWS NPOrPamMMHOro
obecnevenua ans nogaepxky MBMS,
YTO NO3BONUT NPEANOXWUTE HOBLIE YCITYTW
B KOPOTKWE CPOKMW.

Wrtak, rmaeHble YCWNWA co3garenein
MBMS HanpaeneHsl Ha ONTUMMIALWNIO
yKasaHHbIX Beille npobnem, BO3HWKAaIO-
LWmx B cetsix MoBuneHoi CBA3W NpK Nepe-
nase "obvemHoro” tpaduika.

OgHa ycnyra — gBe cetu

B npouecce KOHEEpPreHuun BCero u
BCSl, KOTOPBIM OXBa4eHa OTPacilk CBA3M,
BO3HUKNO HETPaAMUMOHHOE, HO 04€Hb
npocToe peweHne npobnembl OoCTaBku
mobuneHoro TB. Kak nokaseliBaeT XuTei-
CKWIA OMBIT, BO MHOMMX Cry4asix ny4iue
BCEro AoBeputhCs cneuuanucry. lo-
aromy, nodemy 6l ans gocraeku TB He
ucnonsk3oears cets adupHoro TB selwa-
HUA? To ecTk TPAAULIMOHHOW MOBUALHOIR
CBA3W (ronoc + AaHHele) — mMobunbHan
ceTb, a MmobuneHoMy TB — TB cetsb. Hy a
uHTerpauns mobwunebHoro cepswuca npo-
W30MOEeT B KOHBEPreHTHOM TepMuHane,
KOTOpHIK  duanyeckn npeacTaenaer
coboi aBa pasHelx TepMyHana "B OAHOM
¢dnakoHe" ¢ obLwM aucnneem. B HacTos-
liee BpeMSs PBIHOK TakKux TepMUHaJIOB
BYpPHO NporpeccupyeT Bcnef 3a PbiHKOM
KOHBEPTEHTHLIX TEPMWHANOB C BO3MOX-
HOCTLIO paboTel B cetax Wi-Fi. 3aTo Huka-
KWX orpaHuL{ennii — mobunsHan ceTtb He
neperpyxeHa euaeoTpapukom, a apup-
Has undpoean TB ceTb nokassiBaer BCe,

Ha 410 cnocobHa. Mmoc — HeorpaHnueH-
Hoe Ymncno obcnyxvsaemblix aboHeHToB. B
obuem, kazanock Bbl, BCE NPEKPacHo, HO,
KaK Mbl 3Haem, npaspHukoe Bes oropqe-
HWiA He BbiBaeT, U NO3TOMY NOABNSIOTCH
npo6nemel ¢ rubKOCTLI0 0BCYXUBaHWS, a
WMEHHO € nepcoHanu3auvei ceasu. To
eCTh Tenepb C NOMOLULKD TPaAVLIMOHHOW
mMOBUNEHOM CEeTU MOXHO CKOPPEKTUPO-
gate npoduns 0b6CNyXMBaHWA B YHacTw
B8blBOpa KaKoro-To 0AHOro U3 HECKOMEKMX
chopMMPOBaHHBEIX onepaTtopoM Habopos
TB nporpamm, BeCTH y4eT noTpebneHHoro
3UPHOro BpEMEHW W BHICTABNATL CHETA.
Ho He Gonblwe. TpyaHOCTH BO3HWUKAIOT C
nepcoHansHbIM oGCnyxuBaHuem aboHen-
Ta, nbo B pexvme maccosoro TB sewanma
BO3MOXHA TONLKO NULLL yKa3aHHas Mncee-
LOVHTEPaKTUBHOCTh.

Wtak, B paccmarpyvBaeMom cryqae
nocTtaBka BeulatensHelx TB nporpamm
WOEeT B peansHoMm BpemeHn. [ns aroro He
06s3aTensLHo UMETE CETk COTOBOW CTPYK-
Typbl, TPAHCNAUWS BeneTcs no NpUHUMNY
"ro4ka-mHorotodka” (one-to-many), TB
MPOrpamMmel NPOCMAaTPUBAIOTCH B peank-
HOM BPEMEHW OAMH pas, M HEeT BO3MOXHO-
CTW "NepesanpocuTe” NPonyLLEHHYI0 Npo-
rpammy. 3aT0 TAKOW BapyuaHT Xapakrepu-
3YETCA HEBLICOKO CTOMMOCTLIO M BBICO-
KM Ka4eCcTBOoM.

B ofwiem, co3zpaHue "napannenbHon”
vHppacTpykTypsl Ha 6ase uudpoeoro
admpHOro sewjaHna B apyrux ("Hecoro-
BeiX") AnanasoHax paamoyacToT no3eons-
eT MoNMy4nTh YPEe3BbLIHaHO BbICOKOE Kave-
CTEBO "KapTWHKM" u TeopeTnyeckn Gonb-
Liee KONWHecTBo TpaHcnmpyemelx TB npo-
rpamm, Ho TpeByet Hanu4us cneumanman-
POBaHHOIrO TEpMUHANE U [ONONHUTENBEHO-
ro paano4acToTHOro pecypea.

Wrak, Ha cerogualwHui ieHs B Bopsbe
3a puiHOK MOBWNLHOro TB rnaeHbiMM KOH-
kypeHtamm MBMS w coTosapuuim asns-
10TCH cranpaptel mobuneHoro TB: DMB,
ISDB-T, MediaFLO n DVB-H, koTtopbie B
ofLieM Buge NoxoXu Opyr Ha gpyra no
apxuTekType u cnocobam AOCTaBky KOH-
TeHta. Ho OHW He MPOCTO MOXOXW, rMae-
HOE, YTO OHW — KOHKYPEHTBI Ha 3apoX-
naiowemMcs peiHke mobunesHoro TB.

DMB

DMB wnu Digital Multimedia Broadcast
(umppoBoe MynbTUMEOUA-BeELLaHue) —
CTaHQAapT, OCHOBaHHLIA Ha NPUHUMNAXx,
peann3cBaHHbIX paHee B cTaHpapTe Lug-
posoro 3eykoeoro eewanHus Eureka-147.
"HasemHuiii" Bapuant T-DMB (T — terre-
strial) ncnonbayer HasemHsle Bellaresb-
Hele cetu 8 nonoce Il (174—230 Mlu)
w/vunu B avanasoHe L (1452—1492 MI'u),
TOrga Kak ero CryTHUKOBGLIM BapuaHT
S-DMB (S — satellite) saneicTeyer cnyT-
HWKOBBIE CETU TOIO Xe AnanasoHa L. Pas-
paboraH B8 Kopee, BHegpsncs B Benu-
koBpuTanuu, lfepmannm n Uranum.

ISDB-T
ISDB-T wnum Integrated Services Digital
Broadcasting (ctaHgapt uwdposoro

BeLLaHns C MHTerpaumeit ycnyr) paspato-
TaH B ANOHWKX pNs Ha3emHoro undpoBoro
Teneeewadvsa. Ctanpapr npeaycmarpu-
BAET Paa PeXuMOB, NPWUrofAHbIX A1
BellaHnA Ha NOPTaTMBHLIE NPUEMHMKW.
Kak v gpyrve sinoHCKWe cTaHaapThl, CKO-
pee ecero, Oyner passmeBaTeCs Npenmy-
LECTBEHHO B FINOHWM (Tak SNOHLLI Tpaau-



LIMOHHO 3aLLMLLIAIOT CBOW PLIHOK OT 3apy-
GexHbIX KOHKYPEHTOB), rOe B MpOLLIiomM
rogy Hayancs KOMMEpPHECKMI 3anyck
mobunsHoro TB Ha Gase ISDB-T & Tpex
ropogax.

MediaFLO

MediaFLO — crangapT/TexHonorms
komnanum Qualcomm (CLLA) anst pocras-
K1 BewarensHoro TB KoHTeHTa Ha nopra-
TWEHbIE TepMuHansl. B 2003 r. e CLLA nns
TENEeBU3NOHHOO BeLaHns Ha MoBunbHBIE
TepmuHanst Gbin BeAENEH AnanasoH
700 MI'y (opHako moxer paborare M BO
Bcem AeummetpoBom TB ananasone).

MediaFLO wsHa4aneHoO coapgasanack
0N MOBWMbHBLIX TEPMUHANOB, B TO BpeMA
kak DVB-H u T-DMB siensoTca pacwvpe-
HUAMMW CYLLECTBYIOLUMX CTaHOApPTOB Be-
waHws, o6nanaiowmx paaom HeQoCTaTkoB
B nnave uHrepdelicoe, mobuneHOCTU 1
aHepronoTpebnexus. B yactHocT, nomu-
MO NOAAEPXKW TPaHCNsAUMK NOTOKOBOTO
empeo, B MediaFLO po6aenena dyHkums
doHOBOI nNepepaqn BwaeodparMeHTos,
nepecsiaemMblXx B Nepuosibl BPeMEeHW,
Koraa tpaduk MuHUManeH. Kak otmesaior
CNeUManncTbl, eLLe OAHUM OOCTOMHCTBOM
TEXHOMOTUKN ABMSETCH €€ NpocToTa M
OOCTYMNHOCTE ANIA ONeparopoB COTOBOW
cenamn (cdma2000 EV-DO u UMTS, k koro-
peiM OHA afanTMpoBaHa), a8 BO3MOXHBIM
HepocTatkoM — HeobxooMMoCcTh ee
nuueHanpoeanns y Qualcomm (1. e. 3a
npaBo WMCNONbL30BaHWS HyXHO Oyaer
3annaruTe). B CLLUA passmeaercs nunot-
Hblin npoekT Ha 6ase MediaFLO e awana-
3pHe UHF B Can-Auero (Tam Haxogurcs
wrab-keaptupa Qualcomm), nocne Yero
NNaHnMpyeTcs OXBar BCeil CTpaHbl (paHee
HaasiBanca 2007 r.).

DVB-H

DVB-H wnu Digital Video Broadcast —
Handheld — esponeiickuia craHpapT undg-
POBOrO TENEBM3MOHHOIO BELLaHWA Ha
aKpaHsl MOBUMBHBIX TEPMUHANOB (COTO-
BbiIX TENe(OHOB, NOPTATMEHLIX KOMMBLIOTE-
poe PDA). OH 6kin cTaHpapTuaoeaH ETSI
(EBponeickmii MHCTUTYT NO CTarsgapTuaa-
umm B oBnactu cesau) 8 2004 r. n senseT-
CH paclUMpPeHNeM TEXHONOMMN HA3EMHOMO
undposoro TB eewanus DVB-T (DVB-Ter-
restrial, KOTOpLIN pa3BMBaETCs BO MHOMMX
crpaHax M HameueH K Beogy B PD) ¢
Yy4YeTOM CBOWCTB W XapakTepucTUK MO-
BunbHBIX TEPMUHANOR. BaxHo otMeTuTb,
yro cucrema DVB-H paboraer B 4acToT-
HbIX AManasoHax, oTBefeHHbIX NoA Bella-
Hue (0BkivHO aTo avanasoH UHF). Moka y
MOBUNbHBLIX ONEpPaTopoBR AoCTYna B atu
AManasoHbl HeT.

Cranpapt DVB-H moxHO komBuHMpO-
Batb C TexHonornamu mMobunsHon Tene-
doHuKn 1, Takmm oBpasom, M3BneKartb
[ONONHUTENbHEIE MPEVMMYLLIECTBa U3
obbeauHeHWs BellaTenbHeIX U paavore-
nedoHHBIX ceTei (K npuMepy, UCrnonb3o-
BaTe B GuaHec-mofensx ux oBpaTHblia
KaHvan, 0 Yem yXe roBOpuIoCE BHILLE).
Mockoneky ctanpapt DVB-H sensercs
Hanbonee BEPOSTHLIM KaHAWAATOM Ha
3aBOEBaHVE eBpONefcKuX MNpPOCTOPOB,
Bkmodan M PP, oH 3acnyxueaer Gonee
nogpobHoro paccmoTpenus. Ho cHasana
rapy CrnoB O ero poOACTBEHHUKE.

Eeponeiicknii ctanaapT uwdposoro
HasemHoro sewanus DVB-T (Digital Video
Broadcasting-Terrestrial) pa3apabarsisan-

CH C Y4eTOM ero COBMECTMMOCTU C YXe
OefCTBYIOWMM CTaHgapTom umdpoBoro
cnyTHUkoBoro sewanuss DVB-S u coot-
BETCTBYIOLIMM CTaHpapTom ana kabens-
Helx ceTeit DVB-C. 3t1a cOBMECTUMOCTb
NO3BOASET UCMOMNL30BATE OAMH U TOT Xe
WHGOPMALMOHHBIN NakeT ans paboTsl BO
Bcex Tpex cranpaprax. K tomy xe obwwe
METOAB! KOAVPOBAHUA CHUXAIOT Pacxomkl
Ha paspaboTky W NPON3BOLCTBO NpUMe-
HAEMBIX B OBOpYnOBaHMM MUKPOCXEM.
Jina komnpeccun noroka 8 DVB-T wc-
nonsayerca MPEG-2.

DVB-T 6asupyetcs Ha eBponenckux
TENeEN3NOHHBIX CTaHpaprax ¢ Yepec-
CTPOYHOM Pa3BepTKOM NPW 4acToTe rnosny-
kaapoe 50 My u paspelennn 625 crpok.
ONUMOHaNEHO NPERYCMOTPEHL! TENeBU-
[eHWe BeIcokon YeTkoctu (TBY) ¢ yasoeH-
HeIM paspeLueHnem No BEPTUKANKU U ropu-
30HTaNM U NepeaaYya WMpokohopmMaTHOro
naobpaxexnus 16/9. Moppepxueaercs
3eyk 8 popmare Dolby AC-3. inA nepepa-
4yu ayamo npuHaT cradpapt MUSICAM,
CraHpapr DVB-T npegnaraer Tpu Bapu-
aHTa WMpKHb! kKaHana — 8, 7 n 6 MIy (c
y4eTom ocoberHocTei TB pasHbix pervo-
HOB MUpa). B kayecTBe CMCTEMBI MOLAYNS-
LMK UCNONL3YETCH NPUHATANA B CTaHaapTe
umppoeoro paavoeewansns DAB (Digital
Audio Broadcasting) cuctema COFDM
(Coded Ortogonal Frequency Division
Multiplexing), paspaboTtaHHas cneumasis-
HO ans Gopebbl C NOMEXamKM OT MHOTOSY-
4EBOro npMema (AENAIOLErocs, B HacTHO-
CTW, NPUYUHON BO3HMKHOBEHMSI Cpasy
HECKOJIBbKMX KOHTYPOB Ha SKpaHe Tenesu-
3opa). Mcnonssoeanne COFDM onpepne-
NEHO 1 ANOHCKUM CTaHaapToMm undposo-
ro aupHoro eewaHna. COFDM sensietcs
MOLHLIM cpeacTeom Bopebbl ¢ Nomexa-
MM, K TOMY Xe OH npegnocTasnser rubkme
BO3MOXHOCTW PEryupoBaHus ypOBHS
MNOMEXO3aLWMLEHHOCTH B 3aBUCUMOCTU
OT CKOPOCTH Nepeaa‘n AaHHbIX.

B cBa3u ¢ arum cranpgapt DVB-T no-
3BONSIET NPUMEHRTL OBLINHOE yCTapes-
Wee aHTeHHo-pacnpenenurensHoe obo-
pynoeaHve, 6es ecaknx nopabotok, Toraa
KaK, Hanpumep, aMepuKaHCKWiA cTaHaapT
ATSC npegbssnsier cylecreeHHo 6onb-
wue TpeboBaHua K HaNpPaeneHHoOCTW aH-
TeHHul. Kpome TOro, MCNonL30BaHwe
COFDM pelwaer 3apgaqy YCTOWHMBOrO
npuemMa Ha OBVKYLLYIOCA aHTEHHY, BNNOThL
no ckopoct 300 km/u.

Duanyecknin yposers DVB-H (paomo-
CUrHansl, MeToasl nepepadv/npuema um
np.) aHanorvded DVB-T. Mcnoneayercs
[EUVMETPOBLIA Anana3oH ans cucrem TB
gewaHna (470...862 MIu). OpHako He
cnepyer nymats, 4to DVB-H obnapaer
HeKMMK "3KCKMIO3VBHBIMW Npasamu” Ha
DVB-T. Xots e nons3y DVB-H roeopur ero
eBponenckoe "npoucxoxieHne”, Ho, K
npumepy, curHans MediaFLO mornm Gbi
TAKXKE SKOHOMWYHO NEpPenaBaTbes B CeTU
DVB-T, kak v curHans DVB-H.

Peanmaaums ycnyr Ha ocHose DVB-H
Tpebyer pa3gepThHIBaHUA CETW LM POBOro
HA3EMHOr0 UMK Cry THUKOBOTO BELL@HWs C
MCNONL30BaHWUEM PETPaHCNATOPOE ANA
VNYHLEHWS Ka4eCcTBa NOKPLITUA TepPUTO-
pUK B YCNOBWUSX CNOXHOTO penseda (ro-
pon). MobunbHble TepMuHanel Ans npue-
wma DVB-H siensioTcs AByXMOL0BLIMY U, NO
CyTW, COCTOST U3 ABYX TEPMUHAIOB (Tene-
BW3WOHHOIO U paguoTtenedoHHOro) ¢ o6-
Lwmm akpaHom. Mpu atom curkans DVB-H

B KaHanax HaseMHOro TENeBM3NOHHOTO
BELaHUa NepenaloTcs napannenkHo cur-
Hanam DVB-T.

B cravpapre DVB-H npeoponensl
OrpaHuYeHns, He NO3BONAIOWWE UCNOSb-
30BaThk ans TB BewaHns Ha mobunbHble
TepMuHansl ctaHgapt DVB-T. B wactHo-
CTH:

— CHWXEHO aHepronoTpebnenune, 4To
yBenuyMBeaeT Bpems paboTel MOBUNEHOMO
TepMmuHana;

— MOBLILLIEHa YCTOMYMBOCTL paboTl B
O4eHb CNOXHBIX YCNOBUAX NpuemMa Ha
HEHAaNPaeneHHyl0 aHTeHHY MobunLHOro
TEPMUHANS;

— wucnonbaosaH IP-npotokon, nosso-
NSIOWMIA NepeaasaTs Ha MoBUNEHLIN Tep-
miuHan IP-noToKKM ayauvo, BUAEO U Apyroi
web-KOHTeHT;

— peanu3oBaHa MeHbLIan paspeluaro-
LWan crocoBHOCTE MoHMTOpPa (320x 240 Nvk-
cenen, NOTOMY 4TO ONA Manoro akpadHa
Gonblue U He HYXHO), 4TO NO3BONSET ne-
pepnaeats B 10—15 pa3s 6onksiue Tenenpo-
rpamm, 4em 8 DVB-T.

CymmapHasi CKOpoCTe Nepefaqyv AaH-
Heix B kaHanax DVB-H nameHseTcs B npe-
penax ot 2 ao 12 Mbéur/c ¢ ydetom Tpebo-
BaHWA COBMELLEHHLIX KaHaNoB nepepaqm
ayavo, BWOeo, AaHHbIX U 3aBMCKUT OT Buaa
MOAYNSALMM W MONOCH  NPONycKaHus
panmokaHana (B PO — 8 MIy). Teopetu-
yecku DVB-H moxeT obecneunrs nepepa-
4y Ha mMoOWnbHLIA TepmuHan or 15 go
25 BugeokaHanos B 0fHOM paauoKaHane.
Mpwyyem MmenHo Npumenerve IP B DVB-H
rno3BONUNC CAEenatb TeneBuaeHue Mo-
6uneHeiM. Ecv 8 DVB-T, roe B nakere
nepepaetcs 3—5 TB nporpamm Ha 60sb-
IO TENE3KPaH U CKOPOCTL Ha OAHY Npo-
rpammy cocraensier 4—5 Méur/c, To npm
nepegadye AaHHeix no IP-texHonorun B
DVB-H Ha nopraTWBHbIl 9KpaH nepegaeT-
ca 10—55TB nporpaMm W CKOpPOCTb
coctaenser 200...500 kbut/c Ha opHYy
nporpamMmy.

Mo cpaexeHnio co ctangaptom DVB-T
pabota B ctaHgapte DVB-H tpebyer
LONOSHUTENBHBIX TEXHUHECKUX KA4ecTs,
NOCKOMbKY MNPOW3BOAUTCH MOBWUNLHBIN
npuem Ha pydqHele ycrpoiicTea. Bo-nep-
BbiX, BO3HUKaeT npobnema C aHepreTu-
KO, 1 OOCTyNHas MOLWHOCTb MaNy4eHus
orpanvyeHa (8 DVB-T ona B 7 pas suile),
MOCKOSBKY MPUEM WAET Ha HeHanpassieH-
HYI0 BCTPOEHHYI0 aHTeHHY HebonbLumx
paamMepos, B 3Tom ctaHoapTe mMoryT OuiTb
3afeicTecBaHbl HebonblMe COTHl, T. €.
notpebyercs NPUMEHATL NPUHLIMIMEI COTO-
BOM cBA3n. K Tomy xe 8 DVB-H, B otnnymve
ot DVB-T, BBefeH pexum pa3spencHusa
spemeHun (time slicing), 4yto paer 80—
90 % 3KoHOMWW 3HEeprun, NOCKONbKY
TIOHEP BKMOYAETCH TOJILKO Ha Mepvogs
npuema BpeMeHHbIX CNOTOB, COOTBET-
CTBYIOWMX BEIBpaHHOW ycnyre, octansHoe
BPEMS OH BLIKJIOHEH.

Bo-eropuix, B DVB-H npouasogutcsa
nepepaya ynpaeneHus Npu nepemMeLle-
HUKM abBoHEeHTa B CMEXHBLIX cOoTax (npoue-
Aypa handover — nepeHacTpoiika Ha
paboTy ¢ HoBOW cOTOI). K TOMY Xe npume-
HRAIOTCA YNYYLUEHHEIE METOAL! KOAMPOBa-
HUA U MOAYNSALUMK AN paboTel B YCNOBUAX
MOBMABHOCTM M MMMYALCHBIX nomex. B
Ka4ecTBe TpaHcnopTHou cpefsl B DVB-H
ucnone3ayercs IP.

DVB-H ofnapaer HeCOMHEHHBIMU
npeumMyLLecTBamMn B CMbICNE BO3MOXHO-
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"PAANO" — O CBA3U

PALMO No 9, 2007

cTell MyneTMagpecaumn U Nno Ka4ecTsy
BOCNPON3BENEeHNs Nepeq, MCNoNL3yemel-
MW ONS  aHanoruyHelx uenein cetei
mobBuneHon cessm 2,5G (GPRS) w 3G.
WMHTepecHo, 4TO nNpw NOAKMIOYEHWN
MOBUNEHOrO TepMUHana K Bnuxaiuemy
(B TOM 4Mcrne K 0BbIMHOMY aHanorosomy)
TENEBU30PY MOXHO MPUHUMAaTbL Ha HEM
Bect npodune obcnyxkmsaHna ¢ BnonHe
npuemnemeiM kadecteom. 310 mMornn Bl
OLEHUTL, K NPUMEPY, Aa4HUKW (xoTst Ans
aTOrO BCE PABHO HYXHO pelwaTtsk npobne-
My PaauonoKpbITVs).

Texnonoruvio DVB-H ucnone3yior seny-
wMe Npon3soauTeny MobunbHLIX TEpMn-
Hanoe (BenQ/Siemens, LG, Nokia,
Motorola, Samsung v Sony Ericsson) un
KpyrnHeviwme 3apybexHole onepatopckve
koMnaHun. NMpegeapurensHasn KoMmepye-
cKas 3JKCnnyaraums yxe nposefeHa BO
MHOMMX CTPaHax MUpa, HO NoKa OCHOBHOW
TEXHUHECKON Nnpobnemoin MmobuneHoro TB
ocTaercs kadecTBo. K npumepy, XoTb
DVB-H u nopaaep>Xueaer 4acTtoTy CMeHb!
KaapoB Ha ypoBHe 25 Kappoe B cexyHay,
KaK OTMEHaloT CrneumanncTel, BO Bpems
TECTUPOBAHWA B Pasnu4YHLIX CTpaHax u
CeTaAx 3TOT MoKasarenb OcTasasncs Ha
ypoeHe 15—16 kagpoe B cexyHay. B Gyay-
LieM KaYeCTBO "KapTWUHKW™ OKOHYaTENbHO
J[IOTOHUT TPaaMLMOHHOE TENEBWAEHNE, HO
[iake CerofHsALLHUX NoKasarenein nocra-
TOYHO AN MOBUIBHEIX TENEQOHOB — Beb
VX aKpaH Hesenvk. MHrepecHo, 4to e CLUA
cywiecTeyetr nNpoexkT komnanuwm Crown
Castle 8 MurcBypre, npegycMarpusao-
wmin Bewanne 8 DVB-H 8 gwanasoHe L
(1,5 I'Tu) B kaHanax wupwHoit 5 MINy (pa-
3yMeeTCs), Kak YKasbiBaeTCH B PeKnamHbIX
Byknerax, OXWnaeTcs OXBaT 9TUM Bela-
HUEM BCEW CTpaHst).

Pazymeercs, pasMep aHTeHHbl, UG-
none3ayemoin 8 mMobunsHOM TepmuHane,
Oymer Tem MeHblue, Yem Bellwe pabouas
yacrora. OgHako CTOMMOCTE CETU B AVa-
nasoHe L 3HaUMTEnNLHO BHILWLE, Yem Ha
Bonee HUakKx yacTtortax. C apyroii cropo-
Hul, Npu pabote & gnanasoxe lll (VHF) Tep-
MUHanNs! NpuaeTcs cHabxars Teneckonu-
YeCKUMW 8HTEHHaMK, W He BCE MonL30Ba-
TENW CMOTYT MPWHATL TaKyl0 KOHCTPYK-
uuio, NMo kpaitHei mepe, B Eepone. B
obuiem, omanasoH IV — aro Hamnyswmi
BO3MOXHbBIA KOMMPOMUCC.

TB mobunusauus

Hawbonee BaxHebiM (akropom TOro,
410 BONLIWKMHCTBO OMNeparopoB BuIbpann
DVB-H, ctano To, 4Tto atot hopmMar oTnmny-
HO nopgaepxwveaer GuaHec-mopenu. OH
NO3BONSET onepaTopam OCTaBuTbL 3a
coboit BUNNWHI, KOHTPONL Ka4YecTea cep-
BWUCA W NOAOEPXKY KIWEHTOB, a ANA Tene-
Belareneil OCTaeTcs KOHTPONb 3a KOH-
TEHTOM.

Cepevc-nposaingepsl AomkHel pabo-
TaTk C CO3QAaTeNsMU KOHTeHTa, arperaTo-
pamu W Tenesewiarensmu, 4TobOb, C
OOHOI CTOPOHLI, OTCNEXWBaTh Ka4eCTBO
KOHTEHTa, a C [pyron — 3aluuarh
aBropckwe npasa. BusHec-mopenn
MOryT 6biTh NOCTPOEHBLI BOKPYT NOANWUCKA
Ha CepBuUCc, pa3oBbix NnaTtexer, nnarsbl 3a
NPOCMOTP W  AaXe WHTEePakTUBHLIX
CEepBUCOB. YpeseuHaitHO BaXHoW npob-
nemoit moGunsHoro TB ocraetcs Heob-
XOOWMOCTL MOMHUTE O TOM, 4TO CEpPBUC
6yKBansHO BHICACHIBAET aKKyMynsTop
TenedoHa.

Cneumanuctamv npepnaraercs cne-
ayowas knaccngukaums yenyr mMobune-
Horo TB.

1. "TB no sanpocy” npennonaraer
BuI60p KOHTEHTa WU BPEMEHW MPOCMOTPA,
OHO WHTEPaKTWBHOE W NEPCOHANM3npo-
BaHHOE.

2. "Push TV" — aro npocmoTp cobbiTuia
8 TOT MOMEHT, KOIa OHW NMPOMUCXOAAT, y4a-
cte aboHEHTOB B TEMaTUHECKWX rpynnax
(mMecTHan, CnopTUBHAA, HOBOCTKU W T. A4.).
BellaHne HanonHeHo BCAYECKUMK cobbl-
TUAMU (ronbl, BaXHble HOBOCTW), OHO
WHTEPaKTUBHOE W NEPCOHANN3NPOBaHHOEe
(3akas Tembl NPOWM3BOAMTCH Mpeasapu-
TensHo, NOATBEPXAATE €ro He Haao).

3. "Live TV" — a1o "0bbrMHOE™ TEnesu-
[eHue C NMpoCMOTPOM MO PacrvucaHuio.
KOHTEHT Takoil Xe, Kak 8 06bl4HOM Tene-
BUAEHWUKW, MAW Xe mMoandULMPOBaHHLINA,
BelllaHne — WHTEPakTMBHOE W NnepcoHa-
NM3nNpoBaHHoe.

Mo [AaHHBIM  WMCCNemoBaTenbCKon
¢vpmel Informa, k 2010 r. 6yper npoaaxHo
Bonee 50 mnH tenedoHOB cTaHpapTa
DVB-H. Wccnepoeanwe Frost & Sullivan
nokassigaer, 4To TexHonorus DVB-H sens-
erca camMoil NepcrnekTMBHON Ha pbiHKe
moBuneHoro reneenaenns. B 2006 r. cep-
BUWCbI, 3aMyLEHHLIE C NOMOLLBIO 3TOI TeX-
Honoruu, npuHecnu 60 MNH ponnapos, ak
2010 r. pasmep 3aTUX [OXOOOB MOXET
pocturiyte 2,04 mnpa, aonnapoe. Cum-
TaeTcsl, HTO B CEKTOpe MOBUNEHOro Tene-
suaeHus ByaeT HabMoaaTLCH exeroaHsIn
pocT g 50 % ennote go 2010 . MobuneHoe

TB, npenocraensemoe HenocpeacTeeHHo
no mMOBUNBHLIM CETAM, TalKe OXWOaeT
MOLLHBIA POCT W AaxXe NUAVPYIoLWME Nosmn-
UK Ha peiHke. OpHako, HaumHan ¢ 2010,
oHo Gyper oboiineHo Gonee GricTpopas-
BUBaIOLMMKCA yonyramu uugposoro TB
sewanus (DVB-H v cotosapuium). K tomy
epemeHy Gonee nonoevHbl aboHEHTOB
moBunsHoro Tenesmperns B mupe GyaoyTt
MPUHUMAaTL BWOEOCUIHAN C NOMOLLLIO
uMGPOBOI BELATENLHON YCAYTW.

Yro kacaercsi P, 10, No MHEHWIO papa
SKCMEePTOB, OAHWM W3 OCHOBHBIX Bapkepos
K BHegpeHuo ctaHaapta DVB-H sensetcs
otcyTcTBue B Poccuu  BhiAeNeHHoro
4acTOTHOrO pecypca B AvanasoHax UHF,
VHF 1 HEroTOBHOCTE HALMOHANLHOTO pery-
naTopa 8 0b6nacTu CBR3W K HOBOW TEXHOMNO-
rM4ECKOIA PEaNLHOCTY B HaCTU MOBULHOTO
TB. Bnpo4em, nnaHbl 0TEYECTBEHHBIX KOM-
naHuWiA Ha aToT c4eT ecTe. B HacTHoCTWH,
OAOQ "Cucrema Macc-Megua™ nnaHwpyet
8 nepeom keaptane 2008 r. HavaTb KOM-
mepyeckoe gelianue B popmare DVB-H B
Mockee, a panee sesge.

WUrtak, cerogHs BCE TEXHONOTMW MO-
BuneHoro TB HaxopaTcs B NPUMEPHO 0au-
HAKOBLIX HaYanbHbIX YCMNOBUSX, MNO3TOMY
noKa B Hallem "Konxo3e” eCTe HECKOMNbKO
nepcnekTueHbix Bpuran. OcHOBHaA WX
npobnema — kadectBo. Kakas Gpuraga
nobeguT — nOKaxeT PbIHOK. Beivrpaer
TOT, KTO NepsbiM passepHeTr OoNbLyIo
CeTb ONpefeneHHoro craHpapra v 3a-
pencreyer Oonbluyio NapTuio  cooT-
BETCTEYIOLUMX MOBWbHLIX TEpMUHANos. M

e, T

Sxkcneaunumna N8S

Banpene COCTOANACh MEXAyHapoaHan aKCNeuUmua Ha PacnonoXeHHLIn B Tuxom
okeaHe aronn CeeiiHc (AmepukaHckoe Camoa). B Hein npuHsnu y4acTue paguo-
nobutenu cemmn crpaH: Cepbun, Makegonumn, CLUA, Poccun, YkpawHel, Mpeupn m
Monronuun. 3a 11 gHeii y4acTHUKaM akcneavumy yaanoce npoeecty 6onee 117 Thicsy
cesseil. Ha ¢poro (cneea — HanpaBo) — yHacTHWKWM 3kcneguuum uz Poccuvn m
YkpaunHbl EBresuin Kynewos (RK3AD), Buktop Bacunerko (RU4SU), PomaH TkadeHko
(UROMC), Anekceii PomaHos (UA4HOX) v Urope Byknan (RA3AUU).
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]'_‘[[ VPOKOE BHEPEHWE TeNeKoMMYHUKa-
uMoHHOro obopynoBaHws, CpeancTe
pagmo- 1 ANeKTPOCESA3W, YYBCTBATESNBHBIX K
CHUXKEHWID Ka4eCTBa 9SNEKTPOSHEPrum,
BLABMIrAET HA Nepeblid nnaH Heobxoam-
MOCThL KOHTpONsi U obecneyeHus Kavecrea
ANEKTPONUTaHWS.

C nossneHvem npubopoe AK3I-823,
AK3-824 (puc. 1) perucrpaums v aHanns
nokasareneil KadecTBa 3NeKTPOIHEPrum
(MK3) cTaHOBUTCH MUHUMANBHOR NO TPy-
fosaTtparam W NPOCTOl B peanuaaumn.
CeefeHusa 06 0CHOBHBIX NapameTpax npu-
Bopoe npueeseHsl B Tabnuue.

MNpuBops! KOHTPONA MOXHO MCNONL30-
BaTb NS PELLEeHWs Cneaylowmx 3afasq:

¢ MayyeHue Harpysok — npoBepka
COCTOSIHUSI U BO3MOXHOCTEH CUCTeMbI
anekTpocHabXeHns nepen BKAKYEHWEeM
J[IOMNONHUTENBHBIX HAr pYy30K.

+ OueHka SHeprum — KONUYECTBEH-
Haa oueHka notpebneHus aHeprm o w
rocne YyCoBepLUIEHCTBOBaHUSA cucTeM Ans
onpeneneHua 3gPeKTMBHOCTH YCTPOUCTE
aHEpProcOepeXeHns U YCTPOMCTE KOMMeH-
Cauvmn peaKkTMBHON MOLLIHOCTH.

¢+ Wamepenne rapmoHuk — obHapy-
XeHue npobnem, CEAZaHHBIX C rapMoHN-
Kamw, KOTOpBIE MOMYT CTatk MPWUHUHON
Henonaaok B pabore win NOBPEXDEHUA
HYBCTBMTENLHOW annapartypel.

¢ Perucrpauua aHoManuii Hanpsxe-
HUS — KOHTPOJb KPaTKOBPEMEHHBIX MOo-

Hoebie NnpubGopbl KOHTPONA KaYyecTBa

3NEeKTPOoO3HEeprun

B crarbe paccMoTpeHbl ocoﬁenuocm, OCHOBHbIE TEXHHUYEeCKHe XapaKTepUCTUKH U BO3SMOXHOCTH Npyu-
6opoe AK3-823, AK3-824 (cepms AKUIT™) coBpeMeHHbIX MHOroQpYHKLYUOHANLHBIX NPUBOPOB OLEHKH
nokasarenei Ka4ecTBa 3/1eKTPO3HEPIrun.

— Hanuyue LUBETHOro CEeHCOPHOro
TFT-gucnnes ¢ NOACBETKOM,

— OAHOBPEMEHHAas 3anuck MO Tpem
peXUMamM: aHOManuu, KpatkoBpemMeHHbIe
VMMYNBCHI, TEKYLLME MHTEMDaNbHBLIE N3Me-
peHus.

AHanusatop cnocobeH W3MepsTb
HanpsKeHWe, TOK, BCE BUObLI MOLHOCTU W
SHepruM, KoapEUUWEHT MOLHOCTH,
K03 OUUMEHT rapMOHUK W OpyTWe napa-
METPb! aHANOrOBLIX WM UMMYNBCHBLIX CUr-
wanoe (oo 251 napamerpa). Bce atn ua-
MepeHVs BO3MOXHEI B TpexpasHon aHep-
roCUCTEME BCEX TWUMOB WCNOMHEHWS W B

opHohasHoM 3NeKTPoCETU.

xeHus (voltage spikes) or 5 mkc A0 2,5 mc
v amnnuTyaon 0o 6 kB (Toneko AK3-824);

¥ petektupoBaHue OpOCKOB TOKa
(inrush current) ot 10 Mmc ¥ amnauTyaOM
00 3 KA NMKOBOIO 3HAYEHWS;

¥ PErMcTPpaums OTKIOHEHUIA YaCTOThI
w pnvkepa;

¥ pervcTpaLmsi rapMoHUHECKMX MCKa-
XeHwWin (A0 49-i1 rapMOHKMKW) MO Hanpaxe-
HWIO 1 TOKY;

¥ NOCTPOEHWE BEKTOPHLIX Aunarpamm
W rpagukos, CTaTMCTUHECKWIA aHanms;

¥ unamepenue Koapd. HECUMMETDK
HanpsokeHwi ans TpexdasHoil sHeprocu-
CTEMBI.

B pexwume "Peructparop gaHHbix"™

¥ 3anMCh B NamsTb TEKYLUMX 3HAYEHWI
KOHTpONMpyeMeix napameTpos (TRMS aHa-
YeHWiA CUrHaNOoB NPOM3EBONEHOM GOPMB).

B cnyyae ofHapyXeHus adHomanui
HanpsXeHust npubopsl GUKCUPYIOT B
ceoagHOWM Tabnuue 3a nepuog, 3anvcu yx
obuwee yucno, Homep dassl cobuiThs,
NMONSIPHOCTL, AATYy W BpeMs, ANUTENb-
HOCTb, MAKCUMaLHOE 3Ha4YeHue.

Mpu ob6beme LITATHOW BHYTPEHHEW
namatn 16 M6 onuTENBHOCTL SBTOHOM-
HoW 3anmck 251 napamertpa (wHTepean
ycpenHeHust 15 muH) coctaenser Gonee
90 cyTok. MmeeTcs BO3MOXHOCTE YBENW-
YeHWA BHYTPEHHEV namsiTi 3a cyer npu-
meHenns compact-flash (no 512 M6). Mo
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Puc. 2

XAPAKTEPUCTHKM NAPAMETPbI 3HAYEHMSA
W3MEPEHWE HAMPSIKEHWA | inanaloH naMepermit 0,1...600 B (®-H, ©-3);0,1...1000 B ($-®
(N, ©1, @2, ©3, PE) MNorpewsxocTs +0,5% + 2 ea. c4.)
T — [uanasoH namepeHwi 2...600 B (¢-H)/2...1000 B (¢-0)

OB,
OTKNOHEHW 1 IPOBANOB || CTPeWHOCTE U3MepeHus 1%+ 2en.ci.)
HAMPSDKEHUA WnTepsan ycpeat 1,2,5,10,30¢; 1, 2, 5,10,15, 30, 60 MuH
[uanasoH namepeHwi +6000 B (c Maxc. pasp sem 1 B)
PEMACTPALMA UMMYNLCOB 5 ... 160 MKc (BuicTpLIE);
HAMPSDKEHIS (SPIKES) ST OGS PTGl 78 MKC... 2.5 MC (MeAneHHbIe)
(TONBKO B AK3-824) +10 % + 100 B) — A 6 i
i 0CTE 419 DLICTPLIX;
s g e +(2 % + 60 B) — AnA MeaneHHbIX
P H0...1000 A Knewm 1A IMB
W3MEPEHVE CUNBI TOKA | [Manason uamepenwii 000 A (cTaHgepTio Kew
N, 1, 12, 13) 1...300 / 3000 A (Toxosas nemns)
te MorpeiHocTs HIMepeHUs +(0,5 % + 0,06 % or npeaena)
—— Ownana3zod namepeHnn 3@BMCHT OT TUNA TOKOBLIX KNewjen
PEMMCTPALIASA EPOCKOB
TOKA (INRUSH CURRENT) |- 1OTROUIHOCTE U3MEpeHIs $1%+ 08 % or npejyena)
MNorpewHocTs MIMepeHua +{1% + 6en. c4.) npu cos ¢>0,5
- e [anasoH u3mepeHmi 0,2...0,5;0,5...0,8; 0,8...1
. MO (Cos o) MorpewHocTs HIMEPEHUA @ +1% +0,7% +0,6°
Owcnnen TFT, ceHcopHeii, 320x240, 65536 ypetos
OBIUME JAHHBIE FabapurHile pasmepbl 235165T5 MM
Macca 1K
HUKEHWIA W NOBLILLEHWIA HanpsiXeHus, AHanu3arop No CBOEMY UCTNONHEHWIO —

NPUBOASLLMX K NOXHBIM cBpocamM B anna-
patype u HexenatensHomy cpabarbisa-
HWIO aBTOMaTWUYECKIX BEIKIIOYaTENEen.

YHWKaNBHOCTE PEerucTpaTtopoB—axa-
nuaatopos AK2-823/-824 3aknioyaercs B
CAEAYIOWMX MHHOBALUWOHHBIX TexHWYe-
CKUX pelleHnax 1 GYHKUMOHANLHLIX BO3=
MOXHOCTSIX:

— nocrpoeHue Ha nnatdopme OC
Windows CE;

— npumeHeHue 16-paspsgHoro AL
(256 otcyeToe 3a nepwog YactoTsl 50 MNu);

LessaTUKaHansHeK ocuunnorpad (nare
BXO[10B HaNpsXXeHWs! U HETLIPE TOKOBLIX) C
MaKCUMAalBHOW HacToToN AMCKpeTM3aLmm
no 200 k.
OcHoBHble
namepuTesibHble BO3MOXHOCTH

B pexwme "Ananusarop”;

¥ nereKTMpOBaHWE aHOMaNWIA Hanps-
wernus or 10 Mc (oTknoHeHua 1 koneba-
HWS, MPOBANE HANPAXEHWRA);

¥ neTeKTMpoBaHe MMINYNLCOB Hanps-

seifopy oneparopa aaHHele oTobpaxaior-
cq B BUae Tabnuu YMCNEHHbLIX 3HaYeHui,
rpaMKoB (rucrorpamm) Mnu BEKTOPHLIX
avarpamm.

Bnaropaps NerkocbeMHbIM MBKUM
TOKOBHIM Npecbpasosarensm, Hanm-Huio
MapKUPOBKM M3MEPUTENBHLIX NPOBOAOE U
EXO[HLIX FTHE3M1, HAaNMVYWIO LIBETHOMO ANCI-
nes NoaroToBka peructparopa K pabore
3aHnmaeT He Gonee 1 muH. MogknioyeHne
npubopa K Tpex(asHoil HeTbIPexXnNpoBOa-
HOIM CETU NOKA3aHo Ha pMc. 2.

AHanusaropsl NAaHWpyloTCsl K BHece-
HWIO 8 focpeecTp CPeacTe U3MEpPEHUIA.

Monpo6Heie TexHWYeckHe xapaxrte-
PMCTUKM NPUGOPOB MOXHO HaATH Ha
caiite <WWW.prist.ru>. KoHcynstaumm

0 BONPOCEM M3MEDHUTENLHON TEXHUKN —
no TenedoHy (495) 777-55-91 1 no e-mail
<info@prist.com>.

Otaen pexnambt )ypHana «Paguo»
ren.: 208 9945, Ten./daxc: 208 7713
advert@radio.ru
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Bcepoccuitckuii korrpece: NMPOMbILLMEHHAA MNOMIUMTUKA POCCUUCKOW ®EAEPALIUNA

A N :
W BCEPOCCUUCKARA (PEAEPAJIBHAR)

NMPOMbLIWJIEHHAAR APMAPKA

Mocksa
Bcepoccuuckun
BbICTABO4YHbIW LIEHTP

23-26 okTAGPA 2007 roga

Vi-a MEXXOAYHAPOQHAA BbICTABKA

MHTEPMATUK

8 PaguoaneKTPoHHbIe KOMMNOHEHTbI

B CpeagcrtBa v CUCTEMbI CBA3M

® HoBble TexHonorum n obopynosaHune
8 PoboToTexHuKa

Oupekuun: e
Ten.: (495) 937-4081

e-mail: itm@miif.ru, miif@miif.ru
www.miif.ru

lNop natporaTom:
MNpaeutenscTea Poccuinckon Mepepauyun

UprasmM3arTopbi:

MunHucT epCTBO NPOMBILWNEHHOCTA W
sHepreTUKW Poccumckon @easpaudn
MUHUCTEPCTEO IKOHOMWYECKOr O Pa3BUTUA
W Toproenu Poccuickon ®egepaumun
MUHUCTERCTBO PETUOHANLHOMO

LazanTuA PoccuncKon Ddegepaummn

lNpu npodheccruonanbHon Noanepxkke:

MuHuctTepcTaa oOpasoBaHWA W HEY KK
FoccHWcKoW @epepaumdn

Muructepciaa Poccunckon @egepaumu

"o aenamM rpaxaoanckon obopoH.l,
“pesEbIMAUHBIM CUTYAUNAM W NWKBAAALWK
nocAegcTEUA CTUXUAHLIX 68AcTBUN

KomureTa locypapctaesHon Qymel PO

Mo NPOMBIWNEHHOCTH, CTPOWTENLCTBY

¥ HAYKOSMKWM TEXHONOTMAM

PepepansHoro areHTCTAa NO NPOMLILNEHHOCTIA
epepansHOro areHTCcTEa NO

TEXHMHECKOMY Pery MpoBaHrio W MeTPONorun
JefepankHorc areHTcTEa No Hayke W MHHOBaUWAM
MpapuTtenscte Mockes u MockoBokow o6nacTu
MockoBcKoro [OcynapcTBEHHOTO

YuusepcuTera um. M.B. NlomonocoBa
MOCKOBCKOTo MHCTUTYTa PagnoTEXHMKN
ANEKTPOHUKMK U ABTOMATUKIW

WHthopmauMoHHbIW NapTHEP BbICTaBKM:

HypHan "Papuo
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Jan4actu gna CoToBbIX Te}'IerGH{JB.
WamepuTensHoe 1 nasnsHoe 0Bopyosanue
WHCT{J}' MEHTBI ANA PEMOHTA.

Kypcel 06y4eH1A PEMOHTY COTOBLIX TENeoHOB
OnbiTHLIE NpENOAaBATENK, NPOXUBAHWE.

CKuaKM y4eHuKkam Ha obopynosanue 1 3an4acTy.
WWW.SIRIUST.RU
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BMEPBBbBIE ~ ATTEHIOATOPH

HA POCCUIACKOM PhIHKE! FTEHEPATOPH FAPMOHMK
FEHEPATOPb! MMI‘IyﬂbCOB

PICOSECOND AENUTENW MOWHOCTH

MMRYJ'IbCHbIE PE(DJ'!EKTOMETL

PULSE LABS MEPEHOCYUKM YACTOTHI

CMECMTEHM

Mpo13BOACTBO MMMY/LCHBIX FEHEPATOPOB :
C NepeaoBbLIMU METPOIOrMYECKUMMU YCUNUTENU

rapamMeTpami Bo BpEMEHHOM obnactu. OUNBTPH
25 ner onbiTa.

Pmnsecund

0 Puilse Labs

FEHEPATOPHDI PABCEIEIE

STAJIOHbI
MCNBbITATEJIbHbBIX MMNYJNIbCOB

ANS NOBEPKU

* BpeMs HapacTaHus/crniaga ao 5 nic M KanBbpoBKK NIOBbIX
CEP/A 4000 LIMPOKOMONOCHBIX

ocuyunnorpados

i e AMNInTyaa umnynscoB ot 5 no 35 B
MOﬂeﬂM. (B 3@aBMCMMOCTU OT MoAenu)

4005 e Mepuoa cneaosanus ot 1 My ao 1 My
(B 3aBMCMMOCTUM OT MoAenu)
401 5 ® BHYTpeHHssi WM BHEWHNAS CUHXPOHWU3ALUUS
4050 e Mansi fkutTEp A0 1,5 Nc ck3
4500 ® Boibpoc umnynbcoB 2% u 0,5%
e HepasHomepHocTb 0 0,1%

ALEXHAS ﬂPMCTAHb
prist@prist.ru

P«,,——r
\N_p\"\Sl.Tu i OpIXOHVIKUASE, A. i " @ np"cTo
' 91

GKBa‘
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i m b
aKc. : (495) 236-4558



HYUNDAI

ELECTRONICS

CTWUJb, pOoXAEHHbIU
Ha BocToke

HYLINDN HOVDSIBN DVONCOCIMPYMPEG! PLAYER s

)

HYLUNDAI HOVDSIEN IVDVCDICDPIMPESE PLAYER

Hvuﬂm HOVDS018H OVONCRCOMPINPEDI PLAYER

5 20 Wis) BN € s () Mo

POWER

( . OVD-NPOMIPLIBATENL H-DVD5038-N

BocToYyHasa KynbTypa — 9K30TU4ECKan 1 HEMOBTOpUMaH, B Heu
MHOro€e OTNMHaEeTCs OT EBPONEnCcKux Tpaguumin. Hanpumep, KTo
\ pewwn, 4to DVD-nneep o6a3arenbHO AOMKEH 6uiTh cepebpucThbim?

Hoeeiii H-DVD5038-N or HYUNDAI Electronics —
BP2HJ, FO[IA/EFFIE 2005 3T0 BO3MOXHOCTb BeiGpaTts nneep noéuMoro ueera,

PBSVMH bi Bb i@Op - www.hyundai-electronics.ru

NPUATHbLIA OTAbIX e war



