\

S
i

'

\

e

http: //radlohobby tk

OX@

 DNeKTpeHHas
wnu [leTekTtop kv

# o

SE “JlopTunH-Yans”’ ~ \
~ AHaronua MaHakoBa
Ha6h2 + 2A3 >

] ol

ﬂB)YXKaCKap,HbIﬁ
namnesbm

BuHun KOPPQALOP

J T - . -
CurHanusauug -

/"t"‘" .
P" "“‘f‘l“! .

56u1

ceHTnbpn
2 oo4q %

SO YA

SR T ey
-
, R

5 -
L2
2

'Ha OCHOBE - ;

w -

‘ME6WIBLHOFO'
ngnedmua 5

—a a"
R I
. @l N :
¢ . c
i\ 0 ‘ ;H
l ® “ L ]

.
, T
L 4 h
P =
e
|
9‘
. K
,‘ A
- o :‘
ol 1 : )
~ '



XKypHan pns pamonmﬁmeneﬁ

3aBopy «<MBSRK» - 80 NIET ...ccovvirererernininisernnneeeen. B.@ecuerko, C.Lennsiesa

o | L MCOOEPMKAHNE

ayanodunos 1 nomsosavemﬁ nK
Ne 4(40)/CEHTSIEPL 2004 {UARL) E
CoBMBCTHOR M3AaHWE T

Suroit papmomoburenan Yxpamki:
Wapaarca ¢ pespans 19981

Inasnbifi pepaxrop
Hukonait-Cyxos

Penaxywonrian konnerns
[eopruii Boxko (UTSULB)
Esrenuwii BacunbveHko
Anexcanpp Eropos
Cepreii KyBywume:
Esrenmit Myt

Beesonon MapueHiok:
Oner Hukurenko

Cepreit I'uney,

Anexcangp Toppec:
‘Hukonaii Pepocees (UT2U2Z)
Feoprit HnvsHy, (UYSXE).

Bnagwamp LLinpokos ,

=1

Anpec penaiapm U8
Ypauna, 03190, Kves-190, a/a 568
Ten. /paxe: (044 4437153
E:rmail radiohobby@mail.ru
Fido: 2:463/197.34
http.//radichobby.tk

Pacripocrparenmne

110 nEDAMCKe B RIDGOM-OTAGRSHIN CBI3U:

Yrpauya~no «Karanory.enagHs Vepalam
2004» AN «Npecar, uugexe 74221

m
(O]

W
00

mm a——
¥ xyprans 2004s sreHTerBs-PocneysTs, |
. mHpexc 45955

Manetiee 3apy0exse - 1o KaTanory
~«Russien Nawspapers & Magazines |

2004> arenoTea Pocneyars

http://www.rosp.ru

Bripaxaam CRAaraiapHOCTS BCOM 28YOPAM 33 WX |
MBIGAU 4 HEels b BCBN NOANMCYAKEM 33 ROBENME ¥
METEPUARbHYID NORNEPXKY xypnam

WMMW%WWWWMHG i
WWMRWW

oanomdﬁm Mapanevarxa Matepuanos Ges
mmmompmpemmpemw“aanpeuwa Mpwe
#6 NOMHAA padreackan
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Nonnweano  nevery 03.09,2004 1.
CTrsUEYEHO Hi XYPHBIILHOM KOMHNBKOS HABATENbETER
«[ipeta Yipainus, uKula, syr. lepdia koowmocy, 8
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HeMHOIro 0 PAAVOMOHUTOPUHIE .....uoerurerimrmsessnserasesansnvacsanasnan B.LUMPOKOB
CocrosHue 1 NepCcnexKTUBLI PAa3BUTUA ¥ NPOWMIBOACTEE CPELCTE PAAUOMOHUTOPUHIA

Hoeas TexHuka u TexHonorus: UHTEPHET-0630p

MNepswit ceTeaoii yepas Cabir pacnpoCTPaHReTCA MO COTOBLIM COTAM U 3apaxaet MOBUNbHbe Tenedo-
Hbl; MuxaSoft Dialer 4.1 - ynoGran «3soHunkar»; Process Explorer 8.41 nomoraer B oTnafke paaMbix
nporpamm; 6ecnnatHan nporpamma pAR pucosaHusa danblu-nadenei Front Panel Designer v.3.21;
Global Electronic Componernis Datasheet Locator - oH-nallH ciyx6a noucka xapakTepuCTuK aNexTpoH-
Hbix KOMronerToB; SemiSeek, ChipSeek, Electronic Engineer's Master - noMoOtwHuk paapaborymka
P3A; HOBbI@ NOCTYNNEHUS B OH-NaMHOBLI BupTyanbHbiil [uaalin-ueHTp ¢upmbl Anslog Devices;
onlineconversion.com - CaiAT ¢ OH-NaliH KankKYNATOPaMw; HOBaA CUCTeMa CEePXOLICTPON 3aPAAKY BKKYMy-
naTopoa VARTA 15 minute charge & Go; avkTodoH Edic-mini A2M TontumHoR 3 MM; HapY4HbIii Tenesuaop
NHJ VTV-101; DNT Vixlim; 25-ruraBaittHbii onTuyeckuit auck Toppan/Sony Ha GymaxHoH OCHOBE; nopra-
TvBHbI USB-nbinecoc LOAS; Hoas cepus GioxeTHbix LINY AMD Sempron; Hoebi@ uunceTw intel gna cuc-
TeMHbIX Nnat ¢ nopaepxkoil Serisl ATA150 u PCI Express; DVD;CD euaeonneep Xoro HSD 400Pro ¢ cep-
TUdULMPOBEHHON nogaepxkoi DivX Bcex sepcui, DVD-pekopaep Xoro HSD R545; koHuenTyansHbii umd-
poaoii BuneomarHuTodoH Vaio Type X; Bnarocroitkue akycTuveckue cucTemsl Pioneér PCR-BS10 R/L pn
BAHHbLIX KOMHAT; ayauoMuHucucTeMa Philips MCW770 ¢ GecnpoBoaHoi cucTemoii Cenam Wi-Fi; USB-anan-
Tep CHU-600 CNet Technology ns Cesian wepea ceTb anexTponuTaHus 220 B; ¢pnaw-kapta SD u Wi-Fi
ananTep B 0AHOM Mukpokopnyce ConnectPlus ¢gupmel SenDisk; Mukpocxembl 12-paapssHbix LLAM € noHu-
XeHHbIM dHepronoTpebnermem MCP492X or Microchip; Hoeoe CeMeiiCTan MUKPOKOHTpONNepoa
PIC10Fxxxx Microchip; cambiit ManeHbkuii B Mupe 14-paspsatblii LLAMN nenoDAC AD5641; ceepxiumpoko-
NONOCHbINA BEKTOPHLI nepemHoxuTens ADL5390 paGoraert Ha wacTotax go 2,7 [Ty UMC 8-kaHansHoro
KkoHTponnepa uudposoro YM3H xnacca D Cirrus Logic CS44800: cBepxuyBCTaUTeNbHbIA MUKDOMOLUHBINA
MarsuTHBIA Knioy Allegro 3212; mowbit BY TpaHauctop Philips BLF872 pns nepensTivkos umdpoBoro se-
waur; KB ycunnteny mowHocTy RM HLA-150 u HLA-300 nnist QRP-TpaHCUBepOB; HOBbIj KOMMLIOTEPHBIA
uHTepdeiic pan Tpancueepor MixW RigExpert Tiny

HaipxecT 3apybexHoit nepuoankm

Namnosbikl AByxTaKTHE YM3U € pasaeneHyem Harpyaku MeXAy KaTOAHOM U aHOAHON uenamuy; YM34 ¢
TPUOAHBIM/YNETPANUHBAHEIM DEXUMBMM BbiXOAHLIX NeHToaoe B550; rubpuaHeih YM34Y Catopy KoGaswu
ANR LWMPOKONONOCHLIX UCTONHUKOB Curtana; peTpoYM3Y Haynes Duophase V 1934 r.; ycOBepLIEHCTBOBBH-
HbIfi «CBEPXCUMMETPUNHbIA» OfHOKACKaAHbI YM3Y ZenAmp ZV-7; YM3Y Ha MuKpOCXemax MOLHOCTHIO
2x130 BT; «nonesoi» ycunuTenb a pexume KNaccs A /151 FONOBHbIX TENEdOHOB; BUHUI-KOPPEKTOp An
High-End komnnexca; Tpu NpocTbiX 3BYKOBLIX CX8Mbl Ha TpaHaucTopax - YK, T6 u YB; apsiisep nbeaonpu-
aona; ycTponcTeo 6ecnepeboAHOro NUTBHUA MOLHOCTLIO 500 BT; cevesoi Bl 6e3 TparcdopMatopos; aky-
CTUHECKMi BKIIONATENk; MHGPAKPACHbIH NOKATOP; MUOCTUMYNRATOP; MUKPOWEB-cepeep; paavoMukpodoH C
APY; npocToii Boabynurens SSB curHana; anekTpoHHbiIi 8apuaHT AMGUHBCKOro Kniosa ¢ CeHCOpHBIMK [aT-
HUKEMM «TONEK» U «Tupe»; MOGUABHBIA NpourpbiBaTenb TenerpadHbix COOBILBHWIA; fvnnekcep; aHTenHa
«fiposonoyHast nupammpa Ha 80 m» 1 ipyrue Haubonee WHTEPECHBIE YCTPOWCTBA U3 AECATKOB 3apyGexHbix
KypHanos

QUA-UARL VinpopmaumonHbii Gionneteb NIPY

Uudposas wkana-yactoromep ¢ XXK vHAUKATOPOM M aBTONOACTPOAKOIA
MACTOTD] coeuersunsennasaniorensosrnnsnssnsnnssnsncrnssncnnnsssnsnnnnnnnnssnsnnnannss ALJEHUCOB

FeHepaTop NNABHOrQ ANAMAZOHA ..c.uovveesermmssremmssrennasnsanssnannsss C.KIMMEHKO

OnNTUMU3aLUA reTepoANHHLIX HaNPRXEHUH ABOHHbIX HanaHCHbIX
CMECUTEABM ...eurenreeereirernsrmsiarmesinseasrasusrannnrasserssnnsnssasass S ADTEMEHKO

PemoHT paauoctanymit Kenwood TK-2107 .........cceveveemvcrnennnnnnn. M.IT060YMH

AsTOoMaTuueckuit BOHaTeNb ocBeweHus Ha 6a3e uHgpakpacHoro AaTyMKa
PBUKEHUR «.oonrneinemnmrenmrorsnsarmsmranssnnsasarsnsesnssssusesnsnnsnsnsnnsnssnnsens 3. GYIKOB

SNEeKTPOHHAR 503 ~ 2 UNYU JRETEKTOP JKM -.ceveverrnseesscsennsonrmenssnsass G PIOMUK
CurHenusauus Ha ocHoBe MoGunbHoro Tenedona ... A.MogonsH, B JoMalweHko
Oco6eHHocTv NpuMeHeHus ayamonpoueccopa TDA3810 ................. A.J1axoMoB
Ycunurens no cxeme JIOPTUH - YalT ...c.vcveereiineensercrnniensnnnnae.. A.MaHBKOB
JAByxKacKaaHblit POHOKOPPEKTOP «eeveurerrerserunamsnsiarssnensorasncrasennass A TOPPEC

Tepmooxnaxaaiowue monynu. BapuanTel npakTuueckoro
MPUMEBHEBHME ..overeeiernsinnnnensenrassansansnsnssnesancassnsnnsnnsensnnsnnsnnsa A KQLWKEPOB

“Yupepureims 000 «Bransprs

Manarans CNG Cyxosa £.B.

. .:F.Kues, ynlomapans, 21

Xypwan BLODANT EOTE DA€ 1o,

BOxM/SGy» DOpN; 7,44 yon. ek, 12,8y ot aerycrva BuixoauT B ceHTsifipe, a cregyowve BuiinyT B OKTsIBPE 1 nekabpe.

Baperucrpnposas Nockomvmeron Poccuiickon
“opspausa 1o nevens 25.08,87 ., thn: Ne018258

Konorxa pegaxropa
Kak Bceraa, nocne GonbLWMX fETHUX KAHWKYN Hall Nepebiii HoMep BTOPOro NMonyroaus BMECTO

Ecnu Bb! He NonyqnnK Kakoit-nMBo HOMep XypHana Mo NoANUCKe (T.e. BaM yXe AOCTaBNEH cregdy-

Saperucpuponas MukecrepeTaom vbopvalu  10WUNMIA, a NpeablayLLero HeT), To NPUWAMTE B aaPeC PeAaKUMU BMECTS C OPUriHAN0M Baluel Noanvc-
Yapasais 11,0897, Conn.copin KB Ne2678  HOV KBMTAHLMM CiPABKY BALIErD NONTOBOMO OTAGNEHUS B TOM, 4TO 3TOT HOMEP K HUM He MOCTYNNI,
. Mb! BhilfieM BaM HEAOCTaOWMIA HoMep BecrnaTHO MHAVBMAYANBEHOR 3aKa3Hoi GaHAepon.io.

VAR %



PARUNONCTOPUA
3asoany «Masik» - 80 ner

Wcropus kuesckoro OAO «3asop «Masik» Geper cBoe Havano B 1924 r.,
C MOMeHTa co3paHus «llepsoit YekaHHO-Xy0XKeCTBeHHO!, rpaBepHoii,
10BEIUPHO-LUTAMNOBOYHOM ¢pabpukunt nomaera um. .. MeTpoBckoro».
Cospasanace ¢pabpyka ¢ yensio TpyaoBoro nepesocnuranus Gecnpusop-
HbIX feTeit. W nepBoii npoaykuvei ¢pabpuku 6biiv BCEBO3MOXHbLIE 3HaY-
Ki, CUFHANbHBLIE POXKK [ANA XENe3HOAOPOXHbIX KOHAYKTOPOB it TOMY No-
no6roe. MocrenenHo dpabpuka ocsaveana Gonee CNOXHYK NPOAYKUMIO,
NPOUCXOBKIIO CO3AHUE HOBOIO NPOMBILLUNEHHOTO NPEeANPUSTTUR, hOpPMU-
posancst TpyAoBoy konnekTue. C OKOHYaH“eM ponv AEeTckoro BocnuTa-
TenLHOTo ydpexaeHun B 1926 r. ¢pabpirka nepenMeHOBLIBAETCS B rpaBep-
HO-WTaMnoBouHyto. C 1928 r. Ha ¢pabpurke HauUHAETCSt BLINYCK My3bikaib-
HbIX MHCTPYMEHTOB 1 € 1931 1. - 310 yXe «My3uikaneHbtit KomBunaT». Mpeg-
NpuATUE CTaHOBUTCA BEAYLWIMM B YKpauHe npeanpusTueM, npovsBoAaLLNM
My3biKaNbHbIE MHCTPYMEHTLE CTPYHHBIE, KNAaBULWHbIE, AYXOBbe, YAAPHLIS,
nerckve. B tpuauaTthix rogax Ha KueeckoM «MyakomGuHare» Bbinycka-
nock no4Ty 90% pecnybnanKaHCKOro NPOU3BOLACTBA My3bIKarnbHeIX UHCTPY-
MEHTOB.

C nepsbix AHeit Benvkolt OrevecTBeHHOW BOiHE! KOMBUHAT nepecTpo-
UNCA Ha BLINYCK BOEHHOW NPOAYKLUMU 55 HyX $PpoHTa. 3arem - aBakya-
uusn. Mocne ocsoboxperus Knesa or1 alumMCTCKMX 3axeaTyukos B 1944
rofly Ha4anocek BOCCTAHOBREHWE NpeanpuaTvs. B 1945 rogy «Myakombu-
HaT» U3roTOBUA NEpPBYI0 NAPTHIO0 AlyXOBLIX MHCTPYMEHTOB. 3areM Havasncs
BbINYCK NUaHuHo. OZIHAaKo CNpoC Ha nuaHuHo Gbin HeGonbiuuMm, Mo3Hako-
MUBLLUCE C OMBITOM POACTBEHHLIX npeanpusituyi Mockewt ¥ JlenuHrpana,
AvpekTop koMbuHata tOpko I'.B. BHOCUT NpeanoxeHue OCBOUTL BbINYCK
naregoHoB.

KomByHaT Hapalinean Npo3BOACTBEHHLIE MOLHOCTU, COBEPILEHCTBO-
Ban BLINYCKaeMylo NPOAYKUMIO, ynydilan ee kavecTso. ¥xe B 1947 rony
6uin nocTurHyt, a B 1948 rogy npes3olifieH AOBOEHHDIA YPOBEHb NPOU3-~
BOACTBA.

C 1950 r. «My3komGuHar» HaynHaeT OCBauBaTe NPOU3BOACTBO MEPBbiX
B YkpanHe namnosbix MarHTogpoHoB Tuna «Henp» (puc. 1). B pa3pabor-
Ke ¥ OCBOEHUM NAMNOBBLIX MarHUTOGHOHOB HECOMHEHHARA 3aCnyra npuHam-
NeXuT KoHCTpykTopam A.J1.Mupkuny, B.M.Jlasapesuyy, B.M.KopHeiivy-
Ky.

Prc.1

Banepuii decuerko, Csetnana Liennsesa, r.Kves

OcHOBHBIE TEXHHYECKHE XEPEKTEPUCTHKH MBrHMTOMOHE «[Henpy:

Paboynii inanasor SACTOT..............cecevevennn... 90 - 7000 'y

CKOPOCTb LIBUXEHNS MAarHnTHON NenTel........400 Mm/C

FaBapuTbI........ .ccvvceveies vvves e ...510x390x245 mm

B 1953 r. «My3kombuHat» nepeumeHoBbiBaeTCH B «Kuesckuit 3asop,
paauoannaparypbt. B 1954 - 1956 r.r. 3aBoa HayvwHaeT ocsauBatbL npo-
M3BOAICTEO TeneBu3opos «KBH» u «Pekopar, panvonpuemMHukoB «Kuea:-
B-2», annamukos I'8-4 v '8-6.

Waer paspaborka v BHeaApeHWe B NPOM3BOACTE0 Bonee coBepiueHHbIX
mMopanei MarHuTogpoHos Tuna «[Henp»: «OHenp-2» (BoNycK B 1950-1952
r.r.) (puc.2), «Qnenp-3» (1952-1954 r.r.) (pwc.3), <dHenp-5» (1954-1956
r.r.) (puc.4), penoprepckuid «Onenp-8» (1954-1955 r.r.) (puc.5), nep-

\ i S

Pric. .

Bbith ABYXA0POXE4HbIA MarHUTOgOH «Henp-9» (1956-1958 r.r.), «OHenp-
10» (1958-1960 r.r.), «dnenp-11» (1960-1966 r.r.) (puc.6), «OHenp-12»
(1965-1968 r.r.), «dHenp-14» (1969-1971 r.r.) (puc.7). Buinyckaorcs CTy-
AviiHbte MBrHUTOgOHE M33-62, crieyuanbHas annaparypa MarHUTHOR
3anucy.

MarnutodoH  «[iHenp-11» 6kt NEepPBLIM CaMbiM MaCCOBbiM OLITOBLIM
MarH1T0¢OHOM (ero cxema nokasaHa Ha puc.8). Toneko B rog Havana ero
shinycka B 1960 roay 6uino varotosneno 17477wr. A Bcero 6eino Bbinylie-
HO 252852 MarnurogoHa «[Henp-11».

OcHOBHbIE TeXHUYECKHE XBPAKTEPUCTHKM MBTHUTO(DOHE «LHenp- 1 1»;

Eﬂﬂlﬁ CKOPOCTL [ABUXEHUS MArsuTHOH NeHTHI. ... 190.5 un 95,3 mm/cex
PabGoynii anana3oH 4acTor:
- 451 CKOPOCTH 190,58 MM/CEK........c.oveeveereeeeennnnns 40-12000 I'y
B Pafuoxotbu 4/2004
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- s ckopocTy 95,3 MM/cex. . ... .... 100-6000 ry
OTHOCHTENbHBIN YPOBEHD LLYMOSB. . .35 nb
AeToHaums, HE BONEE............c.oeeeeeeeeeeceaeeree. +0, 15%

abapure: ..552x328x330 mm

B 1966 r. «3sB04 papuoannaparypst» 6bin nepevmMerolay B 3asog,
«Mask». B 70-e roae 3asop, 3aBepiiaer Bhinyck MarHuTo¢OHOB cepuit
«[AHenp» 1 NepexoamT Ha BLINYCK BLITOBLIX KATYLIEYHBIX YETHIPEXA0POXEY-
HbtX MarHUTOGOHOB BTOPOr0 NOKONEHWUS Ha TPaH3UCTOpHbIX Cxemax. Boe-
ro GbIN0 BLINYLIEHO WIecTe MOfENel MarHMTOHOHOB 3TOro TURa: «Masik-
201» (1971-1974 r.r.) (puc.9), «Mask-202» (1974-1976 r.r.) (puc.10),
«Mank-203» (1976-1980 r.r.) (pwe.11), «Masik-205» (1980-1984 r.r.)
(pwc. 12), MarHuToQOHL Bhicwero knacca «Mask-001» (1976-1984 r.r.)
(puc. 13) n «Mask-003» (1984-1985 r.r.). 3 MOpENK NONLIOBANUCH BONb-
MM CNPOCOM, 06M1aJanyU NPEKPACHLIMU 8KYCTUHECKUMU AaHHbIMU, Bbinu
YAOGHLIMU ¥ HECRIOXHBIMU B 0BpalieHyy.

Mepeebiit 8 CCCP BLITOBOM NEPEHOCHOM KaTyLIewHbI HYeThipeXaopoXey-
HOW TPEXCKOPOCTHO! MarHWTogoH BTOpOro knacca «Masik-201» paspa-
Gorim LUKE BAM3 MMer Creayioime TeXHIeckne XapaKTepuCTHKi:

CKOpOCTb [IBIKEHUS JIEHTDI. .. .......evecvveeneneenn. 19,05 cM/cex;

9,53 cm/cex;
4,76 cm/cex

AnuTensHocTb pon3BeneH ol 3annck npy BOCHPOU3BEAEHII HA HEThI-
PEX [IOPOXKAX f1pk MCMoNb30BaHvm KaTywkm Ne 18 ¢ nentor v A-4402-6
Ha cxopocTy:

- 19,05 cm/fcex.............. ...3 yaca
- 9,53 cm/cex... weere....B vacos
4,76 CM/CEK...coevvmeee i e e, 12 yacos
lNuranme ot cetn127 wmm 220 B vacroroii 50 Iy
ng + flepesonucs”
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Paboymit anana3oH 3annucu5iBasMbiX M a0CrPOU3BOANMbIX 4acToT Ha in-
HOAHOM Bbix04a:

- npw ckopocTw 19,05 cm/cek....

- npu ckopocty 9,53 cM/Cex.........

..40-16000 'y
.63-12500 'y
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? [Pnc.13

.......... 63 - 6300 'y

- fipy cxopocTy 4,76 cm/Cex..

Macca, He 6onee.. . 11,5 kr

abapuTs 165x432x332 mm

B 1974 r. 66in0 06pasoBaH0 HayYHO-NPOU3BOACTBEHHOE 06LeUHeHne
«Masik», B COCTaB KOTOPOFrO 33BOJ, BXOAWN Kak MONOBHOE, 2 38TEM Kak Befy-
wee npeanpusTie. B o6venuHerne Takke sxoaunu HUN3MIM, KB um.Ma-
Hyunbekoro, UKB BAM3, 3aBofib! «CBuTASb», «To4MatL», CTPOALLUIACA 32804,
«JOnUTep». HaunHaeTca HOBbIY aKTUBHBI 3Tan paspaboTku, NOMCKA HOBbIX
peiuenuii, MofepHU3aums yxe paspaboTaHHbix MOZened.

MarHuTodgOHb! M3BECTHOI Mapku 3aBosia «Masik» NoNL30BaNNCE CNpo-
COM He TONLKO B Hauel CtpaHe, HO 1 3a py6exoM. MarHmTogoHsl «Mask-
203», «Mask-205», M33-62 nocrasnsanuce Ha Kyby, B PymbiHUIO 1 B ADY-
rue cTpaHbt.

C 1975 r. HauMHAETCH BHEAPEHNE B NPOU3BOACTEO MarHUTOGOHA-NPU-
crasku «Mask-001» paspatorku LIKB BAM3. 3710 nepskiii B cTpaxe Ebito-
BOM KaTyLIEYHL!H YETHIPEXOO0POXEe4HbIN CTepeodOHMIECKMH  MarHUTOGOH-
NPUCTaBKa BbICLIErD KNAcca C ynbTPasByKOBLIM AMCTAHLMOHHLIM ynpae-
nenMeM. MarHuTooH NpeaHasHa4ancs AN BLICOKOKAYECTEEHHOM 3anu-
CY ¥ BOCTPOM3BEEHMst CTEPE0 1 MOHOGDOHUYECKNX MY3biKaNBHBIX U petie-
BbiX NPOrpamMM C MPUMEHEHMEM MArHWTHON NEHTbL TONWWHON 34 MKM 1
UIMPUHOIA 6,25 MM.

Texnuieckne xapaKTepucTHKK CTEPEOMarNHToPOHa-NPUCTaBKH BbIC-
wiero knaccs «Masx-001 crepaox:

Mutarue or ceru 127 wam 220 B vacrotoii 50 Iy

MouwrocTts, notpebnsemas markntopoHom Or cetw, He 0o-
- U S 160 BA

KomiecTso ROPOXEK 3arcH. .. .4

CKOpOCTb [IBUXEHUA SIGHTb!. .. 19,05 cm/c,
9.53cm/c
OTKNOHEHUE CKOPOCTY MArHUTHOM NEHTHI OT HOMUHE/ILHOMO 3HAYEHNS, HE

BONB...........cooeiivreereeeercenrrnn v ee e +1,0 %
Koagpuyment petoHaymm He Gonee:
- npu cxopoctu 19,05 cm/cex...

PaGounii .qwanaaoH 4aCTOT Ha IMHEAHOM suxo,qe

- npw cxopocty 19,05 cm/cex........ ...31,5-22000 ry

- npu cxopocty 9,53 cM/Cex.... .31,5-18000 'y

OTHOCUTENILHDIR YPOBEHE NIOMEX B KaHane 3anncu-socnpouasenenm, HE
Xyxe:

- npy ckopocty 19,05 cm/cex........ muHyc 52 nb

- npy ckopocty 9,53 CM/CEK.......... ....muyc 50 o5

LaneHocTs AedicTBYA yNLTPa3ByKoOBOroO ,qwcraHumHHoro nyneTe ynpas-

YT — P or0,5808m
[abapuTHbie paaMepbl MarnuTogoHa. ...422x467x231 mm
Macca maruuTopoHa, He B0NeE............occivunee- 23,5 kr

B 1981 r. UKB BAM3 npeanoxuno Hoewlii Gazoebti JINM ona craymo-
HAPHbIX KACCETHLIX MArHUTO(MOHOE K YHUWDULUPOBAHHLIA KaHan 3anncu-
BOCnpousEeaeHus. K Co3aanmio 6a30B0ro MaruuTodoHa 6binv npueneye-
Hbt GONLLIME CUAbI KOHCTPYKTOPOB He Toneko LIKB BAM3 v 3ag0pa, HO U
Hosocvbupckoro sasoga H3TM, xapekoBekoro MO «MoHonWT», A0OHeLKO-
ro HAM KA u gpyrue. Ha 6a3e JINM 1 yHudurumposaHHoro kawana sanu-
cu-BOCNpOU3BEeHUs 38B0J HawMHaeT paspabarbisare GriToBOM KacceT-

Panuoxob6u 4/2004



e s P AL NOUCTOPUYN

e e -
T T e o
N

HbliA cCTauMoHapHbIli MarHUTOHOH HOBOIO NOKOMIBHNA HA UHTErPankHbIX CXe-
max «Mank-231» (puc. 14). Cam JINM Biin 3HauuTensHO AopaboTaH v yco-
BEPLLEHCTBOBAH,

Bonetuoit Bknas 8 paspaboTky 1 OCBOEHUE HOBOTO NOKONEHUA Marku-
TOQOHOB BHECNK COTPYAHMKY 3aBona MopTHoe A.A., 36apuitiesckuid E.M.,
fpowerko U.N., Pecuerko B.U., Upibpyx B.C., Xaycros B.T., LLlesyeHko
A.N., Pomaneko B.I"., v MHorve apyrve. 3a paspaloTky 1 BHegPeHue mar-
HutooHoB «Manrk-231» u «Mank-232» pRg COTPYAHMKOB 3aBoga Gbinu
HarpaxaeHs meaanamy BAHX.

C 1982 r. HaunHaeTCA BbINYCK GLITOBLIX CTEPEOMOHUNECKUX KACCETHBIX
crauuoHapHbix MarHMTooHoB-npUcTasok «Mask-231», 8 1983 - GbITOBLIX
CTepe0(OHUNECKUX KACCETHLIX CTALMOHAPHBIX MArHUTO(OHOE C NIOMKYHEC-
LIEHTHBIM MHAUKATOPOM «Manrk-232» (puc.15). B 1984 r. marHutodoH
«Masnk-232» Buin ypoctoeH M0CyAapCTBEHHOMO 3HaKa KauecTsa.

Brcis

(S-S

B navane 80-x rogos 3a80f Ha4YMHAET BLINYCK GLITOBbLIX aKyCTUNECKUX
cucrem «Masik-15AC-220». Bnepebie MarHUTOpoH «Masik-232» HaunHaet
KOMMNEKTOBATLCA aKyCTUNECKUMU CUCTEMAMK,

TexxHuyeckne xapaKTepucTukun MarHurodona «Mask-231»:

CKOpOCTL ABUXKEHMSI MBrHUTHOM NEHTbL.............. 4,76 cm/c

OTKI0HEHNE CKOPOCTY MarHMTHO# NIeHTH OT HOMVHAITLHONO 3HAYEHWRA, HE
BONBE. .......cceeeemanenarrarsinnamanemanessansanns +1,8%

KoagppuumeHt neronavmm, He Oonee.................. +0,2%

Pabownii Avana3oH YaCToT Ha MMHEAHOM BbIXOAE, He YXe:

- 4nsi nentsl Fe O, v 40-12500 Ty

- ans nettei CrO,, e e eenane 40-14000 'y

- 008 NeHTH FECH......oeemecnreneens .40-16000 'y

KoagpuymeHT rapMoHUK Ha MMHERHOM BbiXoae,

HE BOMIBE.....c..covuniinmmneiieeieir e v csmesas e s e 3%

OTHOCHTENLHBIA YDOBEHE NAPASATHBIX HAMPSKEHWIA B KaHane 3anucu-soc-
npowmsBeaenus, He Gornee. MuHYC 46 o5

abapurel, He Gonee 460x130x360 mm

Macca marnutoora Ge3 ynaxosxy, He Gornee........ 9,5 xr

MopepHusaums cyulecTsyiolleil Mmogen «Mask-232» npueena k 6CBO-
eHuio cTepeomartunrodona «Mask-233», KOTOpbLIA BLIMYCKANCA 3aBOA0M C
1986 no 1989 r. B 310 xe Bpems Gbina npoBeseHa MOAAPHU3ALMA MarHu-
Todona «Mask-231» 1 foBeaeHWe ero Ko NapaMeTpos annepaTtypbt 1-ro
Knacca. B peaynetarte nossunace HOBan MOJENb: KaCCeTHbl cTepeondo-
HUYECKu# MarHuTopoH-NPUCTaBKa NepBoro knacca «Mask-120», Beinyc-
kancs marHuTopoH «Mask-120» ¢ 1984 r. no 1987 r.

Pinic

Paapaborka coemectHo ¢ LIKB BAM3 1 kuesckvm ¢punvanom BHUNT3
npMBena K co3aanuio BLITOBOrO CTaLMOHAPHOMO CTePeothOHUNECKOrO Kac-
CeTHOr0 MarHuTo(QOHa YEeTBEPTOro NoKoneHus «Mask M-240C» (puc. 16),
BLIMYCK KOTOpPOro Hayanca B 1987 r. HoBbiA MArHWTOhOH OTAMNEICA NOBLI-
1I6HHOI MOLLHOCTEIO, 6L MeHBLIMX rafapuToB, UMesn COBPEMEHHDIN BHe-
wiHuii Bua. Brepesie 8 Coio3e Gbin npMMeHEH NNacTMacCoBbiA Kopnyc Cnox-
HOW KOH(UIypaLmy €O BCEMW YCTAHOBOYHLIMU MECTaMMK. 10 3TOro KopnyC
npeacTasnan cofoil MeTanNeckylo pamy ¢ AePeBAHHLIMW UnK AeKopa-
TUBHBIMY NNACTMACCoBLIMN HaKNaakamu. Bnepesie Gbina ckoHCTPYMpOBA-
Ha anoMUHMEBAR NEPeAHAS NaHeNk C NPUBAPeHHbIMU K HeW LInvLkammu
MOTOAOM KOHASHCATOPHOM CBApKW € UMAYNbCHLIM paspaaoM. Briepeve
Goina paspaforana MoHonnata. Brnepsbie GbiA UCNONL3DBAH B KOHCTPYK-
LMK NNaBHLIY NOABOA KApeTKW. Briepsbie UCNONB30BaHL! 3ybyaTkie nepe-
[auy ABUXEHVA Banyulero npueopa. Boina nposeaexa MofapHU3aLmn Cy-
wecrsyowero JINM.

Marnutopon «Mark M-240C» nonbaosanca 6onLLI0Hd NONYARPHOCTEIO,
370 6bin OAKH U3 CaMbiX HEAeXHBIX MarHUTO(oHoB. OGbeM Bbinycka Mar-
HUTOpOHOB «Mask M-240C» cocrasnsn 400000 wr. e rog,.

OcHoBHbie TOXHHYECKHE XapaKTepHCTHKN KACCETHOro CTepeoMarin-
TooHa «Masik M-240C»:

CKOpOCTb OBUXEHNS JIGHTDI......... R

Koappuunent gerornaymy, He Gonee...... .

PaGowit ananasoH 4acToT Ha INHENHOM BLIXOAB, HE yXe:

- AnA neMTsl ¢ paboqum cnoem Fe O, 40-14000 Iy

- /1 N6HTsI ¢ paboyum cnoem CrO,...... 31,5-16000 'y

OTHOCUTE/IbHDIN YpOBEHD NapasuTHBIX HAMPAXEHW a KaHale 3arMcH-Boc-
npon3segeHns, He Gonee:

- A5 NeHTbl ¢ pabowum crnoem Fe 0. -.-MUHYC 46 b

- AN NEHTHI € PaBOYUM COEM CrO,.......cccvuveaee. muHyc 48 nb

Motpatnsemas mMowHoCTL OT cety, He Gonee:

~ C BK/IOYBHHbIMY BKYCTUNECKUMM cuCTeMami....50 BA

- C OTKIUONEHHEIMY aKYCTUHEGKMMM cucremami...22 BA

Fabaputsl, He Gonee.... . .430x122x300 mm

Macca marunTogoHa, He Bonee............coeeenenee. 6 kr

B 1991 r. a cepwio nowen HoBu GLITOBONA CTEPEOGOHUNECKUIN [BYX-
KaCCeTHbii MarHuTodoH «Masik M-242C» 1 nonyumn 60nkLioe NPpu3HaHue
nokynarens.

C uenuio pactumpeHys noTpebuTenbckux NapaMeTpoB MarHMTOhoHa v
ero ¢yHkuuit B 1991 r. 6bina nposefeHa MOAepHM3aUus MarHUTO(OHa
«Mask M-242C». B pesynkTare nossunace 6a308as MOAENL GLITOBOFO CTe-
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peodoHVNeckoro MarHuTogoHa «Mask M-243C» (puc. 17). Hoebtit Mar-
HUTODOH OTNUYENCA OT NpeabiayLlel MOAeNM Crefylowum: Seiny npuMe-
HEHbt MATVNONOCHLIY SKBanaiaep, Aa0WMA BOZMOXHOCTE PEryAMPOBaHUS
Tem6pa Ha NATY UKCMPOBAHHLIX HACTOTAX, NON3YHKOBLIE PeryNATOphL! YpOB-
Hed 3anmMcu u rpomMkocTi. U3 moHonnarel 6bin BoipeneH 60k yeunureneii
3anucu ¥ BOCNPOW3BEAEHWs!, NTO NO3BONANO rMbkO MCNONL30BaTL NPO-
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CTPBHCTBO HaA MOHOMNATOM ¥ NPOBOAUTL B flanbHeluieM Mogudurkauuio
MmarHutodona. Ha 6ase marnutodoHa «Masak M-243C» 6binu paspabora-
Hbl MBrHuTOpOHbl: «Mask M-244C» (C nynkTOM AMCTAHLMOHHOO ynpasrne-
HUR), Marnutona «Mask PM-245C», maruutogoHb: «Masik M-247C» (3k-
Banaiisep, NON3YHKOBbIE PEryNsiTopkt, MEXaHUNECKIHA CHETHMK NEHTL!, 610K
vHAVKaUWMKM Ha ceeroguopax), «Mask M-247C-1», «Masik M-248C» (ana-
nor «Maska M-243C», 3a MCKIOYEHUEM PETYNSITOPOB, BbINONHEHHLIX HA
pe3ucropax CMN3-33), «Mask M-249C» (ananor «Maska-247C» ¢ peryns-
Topamu Ha CM3-33) (puc. 18), «<Mask M-249C-1».

3aBOA pacWUPsN HOMEHKNATYPY BhinyCckaemMoil npogykuvu. B 1989 r.
Haua/ICa BLINYCK NEepEHOCHON CTepeomarHuTons paspaborku LUKE EAM3
«Mask-PM215C» (puc. 19), cocronwe# ua npueMHo-ycunuteneHoro 6no-
Ka ¥ ABYX aKyCcTUyeckux cucrem. B 1991 r. 3asog npuctynun k paspaboT-
Ke 1 BbiNycky asromariuton «Mask PM-208CA», «<Mask PM-208CA». B
1988 r. 6bin paspaboran MarHuTo(oH «Masik M-260C» (puc. 20), sBHeapeH-
HBIi B Npoussoacteo B 1999 roay. B 2001 r. 6bin paspaboraH crepecdo-
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PARUNIOUCTOPUI
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HUNECKUI YCUNUTeNb CUrHaNoB 3BYKOBOW NacToThl «Mask 75Y-105C».
Kpome annapaTypbt MarHUTHOM SanucK 3aBOA BbNYCKas K IPYTYIO an-
napatypy. C koHua 80-X ronos BLiMyCKBMMCL 3NEKTPOMACCaXHbIe YCTpOi-
CTBa MHAVBWAYASEHOMO NONb3oBaHUA «Muoputm-010», «Muoputm-040»,
npeaHasHavyeHHLIe A9 3NEeKTPUHECKOrD BO3AEHCTBUA HAa HEPBHO-MbiLIeY-
HYIO CUCTEMY HENOBEKa AN NONyYeHus neveGHOro GpusnoTepanesTuyec-
koro a¢pexra. B 1996 r. Guina paspaboraHa yCTaHOBKA 419 XMMUYECKOH

&

CERoe
L

Pnez0

o06paboTku paauorpaduyeckoil, pniooporpaduyeckoit u dororpaduyec-
KOi nReHKU «YXP@-1». B 1998 r. 66tn pa3paboran 3nekTpoHHbIi KOROBbIA
3amok «3B8 P-9-3». 3aMok npesiHasHaqeH 417 YyCTaHOBKY B NOMELLEHURX
C BbLICOKOI CTENEeHbI0 3aLUULLEHHOCTU OT HECAHKLUOHWPOBAHHOMO A0CTY-
na. B 1999 r. 8 npoussoacTeo Gbin BHEAPEH NHeBMaTUYeckuit nucioner
M-4.,5.

C 2000 r. Ha 3aBozie pa3pabaThiBaloTcn 6NOKU ANA BORCKOBOrO paavo-
yana: MarHutodoH N NPOUrpLIBaTENL KOMNAKT-AUCKOB.

B 2002 r. HavaTa pa3spaboTka 3neKTPOHHOro asTOMOGMNBEHOrO TaKco-
Metpa, a 8 2004 r paspaboTaH 3NeKTPOHHbLA «[aTuuK AnA TaKCoMeTpar.

B 2003 r. oceoeH Bbinyck MarHuton «Masik HS-CP212» u suaeonnee-
poB «L 214»,

C 2003 r. pa3pabotaH «fletektop Ann 06HapYXeHWUs METOK, HAHECEH-
HbiX NYBCTBUTENLHOI K yNIbTPAhUONETOBOMY U3NYHEHUIO NIOMNMHECLIEHTHON
Kpackoit». Mapanus BbINONHAIOTCA NUGO B CTALMOHAPHOM MCNONHEHUW,
nvbo B Buaa Gpenka.

B HacTofwee Bpems npoeoasTcs paboTht No pa3paboTke u U3roTosne-
HUIO annaparype ayaMo3anucy cyzieGHbix 3aceaHuil U peNeBbix UHGOop-
MaTopOB Ha TBEPAOTENbHbIX 3aMOMUHAIOLLUX YCTPOUCTBAX 4,15 PEKNAMHbIX
ueneit 1 Hyxz, 06LEeCTBEHHOIO TpaHcnopTa.

HemHoro o PagMOMOHMNTOPUHIE
Bnraananp LLinpokos, r.Kues

KopoTko... C 1 no 4 uiohs a Kuese Ha TEppUTOPUM YKPAMHCKOrO roCyaapCTBeH-
HOrO UeHTPa PaanoNaCcTOT U HAA30PA 38 CBASLIO «YKPYACTOTHAA30pP» NPOXOAMAE 8To-

g

pas CreuuanuaupoaaHHas BbICTaaKa-CaMUHap C AMHHLIM Ha3aaHueM «COoCToAHue 1
NepCnexTabl pasanuTua U NPOU3BOACTAA CPeACTB PAaAUOMOHUTOPUHIa®.

Hecmotps Ha cneuwhuUUHOCTL BLICTaBKW Mbi BCE X© pewwvny noceTuTs e8, U Hapo
CK&3aTh, A0BOMLHO MAOACTBOPHO. COCTaB y4acTHUKOB Gbin BECbMa MPeACTABUTeSNb-
Hela: Kunp, Cep6ua u Yeproropus, Nataus, Cnosexus, Poccus, AsepGaitaxaH, Siut-
8a, Bonrapus, WeeAuepus, Oparums, Teaxvkucrad, Mpeuus, Mpyaus, Benapyce, Ys-
BGexucTaH, Hy ¥ ecTecTaeHHO YKpauHa. Bo-nepebix, Mt CMOTAW 8 HeHanpskeHHOH 06-
craHoake no6ecen0aarh C HOKOTOPLIMM COTPYAHWKAMM LI@HTPE «YKPYACTOTHAA30P» 1
[0roBOpuTLCA O asauMopeictanu. B 6nuxaiumx nnaHax - ceoaHan Tabmmua, §To, rpe
W KaK MOXHO UCNO/b308aTh B YKpauHe, ¢ [LOCTATOHHO NOAPOGHbIMN Pa3LACHOHWUAMM,
4TOGbI MHTEPECYIIUNEcH CMOMU NONYYUTL MBKCUMYM UHGOPMauuu ua aToi Tabau-
Ubl, U UM HE HYXHO Gblnio 06paWATLCA K APYUM UCTOMHUKAM,. KpOME TOro, 8CThb Maes
pacckasars O NOBCeAHeBHOM paboTe ueHTPa, C abie3JI0M C OBHOM U3 MOGUIEHLIX FPYNN
v QoTopenopTaxem.

W BO-BTOPBIX, Mbl CBOMMM [A@3aMU CMOTAY YBUAETL 06OPY0SaHUE, KOTOPO& UC-
MoMbL3YEeTCR [UIA NeJIEHraLyn U MOHUTOpUHTa a¢mpa. ECTb Tam U NporpamMmHo-anna-
paTHLIE KOMNNEKCh 1S KOHTPOAS 38 paavoyaMHuTeNnsMy TenedoHHOro kaHana apo-
pe HARVEST unu SENAO, ecTb criekTpoanan3atopbl Ans 0GbiMHbIX BUA0B Nanyue-
HU, €CTb KOMMAEKCHI JUIsi KOHTPONR CUCTEM NEPENaYy AaHHbIX C LUYMONOAOGHLIM CUr-
Hanom DSSS, nanpumep crasaapta 802.11b. Hexotophie ¢poTorpagum ¢ BbLICTABKY abl
MOXeTe
yaupeTe Ha
xonnaxe.

Uewe
. Mbl y3Hamm,
B R 410 MOGuFIb-
o HblE Mmenex-
"o - - . FBUUOHHbIe
B KOMMNEXChl

ale3xawT
H8 pabory
Ha TeppuTo-
puu Kueaa
Kaxawum
. neHb. W
© ecnu BOpYr
Bbl OTHOCU-
Tech K Kare-
ropuy «pa-
RUOXynura-
HOB», TO,
npo4Ta 3!
cTpoXu U
nocmoTpea
¢ororpa-
dun, MOXeT
6uITb UMeeT
. CMBICN Mpe-
. KpaTuTh 310
3aHATHeE,
noka nop
BaLIMM OK-
HOM He oc-
B TAHOBUNCA
) TAKOW BOT
aaToMo-
6unb C aH-
TEHHOM cne-
TEMOA Ha
Kpbilwe?

Wnu ecnu Bbl ucnoneayete paguonuik 802,11, Tax Ha3wliaaemblin RadioEthemet,
v NpoOABeL, 3aC yBEepWS, YTO Ha STY TexHUKY He TpelyeTCa NULIeH3uA - GuHan MoXeT
GbiTh TOT X@ CaMbilA, 8 rpoaut sTo MG wrpadoMm, nMBo WTPagom C KoHduckauueh
oBopynoceanus. OpvH TakoA NOKA3BTBNLHLIA Cnysaid a [lapHuULKOM paioHe ropona
Kuveaa OnvcaH Ha CailTs LIeHTPa «YKpYaCTOTHEA30p», KOTOpLIN, KCTaTW, pakoMerayem
noceTutb - www.ucrf.gov.ua. NocneaHee, KCTETH, KACABTCH MHOTUX «OMALLIHUX» C8-
Tei ropopa Kuesa. O6opygosanue RadioEthernet celivac oueHb nogeweseno, u cra-
8AT 6r0 BCO, KOMY He neHb. W NpocTo 3aiias Ha caiT npakTu4ecku moboid aomaiuHei
ety Kueea MOXHO YauaeTb, Y KOro C KeM NOAHAT paauonuHK. BoT Tonbko npo 10, Y
KOTO ©CTh HA YCTAHOBKY STOr0 OGOPYAOBAHWA MPOEKT W PAcy8T 3/IeKTPOMArHUTHOM
COBMECTUMOCTH, Ha BCEX CaliTax CKPOMHO ymanuuaaetcs. B obuiex, noGLiBas Ha abi-
CTaBKe, Mbl MOXEM MONHOCTLIO NOATBEPAKTD BLICKA3LI3AHUE HaLLWUX NPeaK0oa, KOTOpo&
rnacur: «He Gyav AMXO0, NoKa OHO TUXO!=.
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naBoparopus Poccuiickve nporpam-

9 MUCTBI OBHAPYXUNAM NepBbIiA

I(A '_l I (I(o |'° ceTesoii Yepss Cabir, koT0-

pbifi pacnpocTpaHseTcs no

COTOBLIM CETSM U 3apaxaeT mobunbHble Tenedonsbl npg yn-

paeneHveMm priepaumoHHON cuctembl Symbian OS. O6 aTom co-

o6wwmnu B HdDPMaLmoHHoi cnyxbe «NlabppaTopun Kacnepcko-

ro» (http.//www.kaspersky.ru/news?id=149459051). Bupyc Cabir

[OCTaBnAeTcs Ha renedoH B Bupe ¢aiina ¢popmara SIS, macku-

pyacb nop ytunuty paa 3awutel tenedoHa Caribe Security

Manager. INpy 3anycke sapaxeHHDrD daiina YepBb BLIBOAUT HA

akpaH Haanuek Caribe, BHEAPAETCs B cUCTEMY Y aKTVBUSMPYETCH

npy Kaxaoi sarpyske tenedoHa. MNocne svorp Cabir ckaHupyer

[OCTYNHbEe YCTPDIACTBE, UCNONL3YIOWUE TEXHDNOMMID nepeaayu

HaHHbix Bluetooth, BoiGupaeT nepseiit M3 HUX U NEepPecHINasT emy

cBDK Konuio. Mo paHHeIM «JlaBppaTopuu

Kacnepckoro», BUPYC rnoka He HaHeC Kako-

ro-nn6o 3Ha4UTENLHDID ylep6a Bnaaent-

Lam coToBkIx TenegoHoB. Yepeb 6bin co-

3AaH cneunanbHO ana pabotsl B Symbian

OS nns MDBUNLHLIX TenedoHoB Nokia (Ha-

npumep, cepuyn 92x0), opHako, He UCKAKo-

4eHD, 4TD Cabir MDXeT feiiCTBOBaThL B CO-

SECURITY 70BbXx TenedbHax Apyrux npovaspanTe-
nei.

B nomolus TeM, KTO B UHTEPHET XOAWT no Moaemy - MuxaSoft

Dialer 4.1. lNporpamma 06nagaet BCeMy BOZMOXHOCTAMY, KOTD-

pble BOMXHa UMeTb naeanbHan «3BOHUNKA», NPUYEM peanyaoBa-

KASPERSKY

 HOBAJ T& Xrl UIKA M TEXHOAOMA

“luor mNere
NIt . b '
MSGSRVI2 EXE O<FFFFFAZB Cepesp cuoﬁmaum 32-pagpagex. Kopnopews Microsoft
sl mmtask tsk OxFFFFFOD7 support
| EJEXPLOREREXE OxFFEDEBAZ Nporoark Kopriopauma Microsoft
PHOTOPNT EXE OxFFE39758 Corel PHOTOPAINT(R) Corel Corporation
[BREDZB EXE OFFE2F327 Microsof DiectX Helper Micrasof Corporation
STARTEREXE OxFFE1SASF Staner ENSONIQ Corp N
SISTARTUP EXE OFFET4DB3 1 T WWw BVl
CGMENU EXE OxFFE1430F Norton CreshGuerd Tray Icon Menngar Symnmsc Corpnrunnn
1 _JCGIEEH EXE OxFFETBAFF Norton CrashGuard 1B-bi
IPDESK EXE OxFFE12EIF PDssk Matrox Graphice Inc
I TASKMON EXE OxFFEQFDBF Tesk Monitar Microsof Corporation
INTERNAT EXF OxFFEQF403 - WravkeTop Asnika kneesmaTypbl Kopropauns Microsoft
T Bt RS A ¥
Device DDRAW
Device mmdevia
Device VTDAR
Device voyd
Meppedfile  NisMeppmngCPO1251
MeppedFie  NisMappingCPO1262
MeppedFile  NisMappingCPD1254
MeppedFile  NisMeppingCPOGBES
MeppedFile  NisMeppingCP01257
MeppedFile  NisMeppingCPO1250
MeppedFile  NisMappingCP01253
MappedFile NisMappingLocale
MeppedFils  NisMappmglnicode
iMappedFile  NisMappingCPO0775
MeppedFile  NisMappingCPO0852

MeppedFile  NisMeppingCP28592
Mnggedﬁ!e NIs.MaEg mgstBESi . . -

MNonesHan pgna oTnanku pasHbiXx nporpamm Process
Explorer v.8.41 gocrynHa 6ecnnatHp (249 KB B zip-apxu-
BE, VHCTannayuu He TpebyerT) Ha  http://
www.sysinternals.com. lp3Bpnaer B nwboe Bpems
npuUDCTaHOBUTL BbINDNHEHWE BbIBpaHHOFD fipDuecca
(suspend), a 3aTeM BD3OGHOBUTE €rD BLINONHEHWE
(resume). UeHHan dyHKLUUA AN pasHbix nMPOBepDK
“ 1.n. Kpome TDro, oHa v 3arpy3sky npoueccopa no-
KasblBaeT no BCeM 3anyLeHHbIM NpoLeccaM 1 eLe
MHDFD-MHDFD BCEFD.

BecnnatHas npprpaMma ans Tex, KoMy fieHs pu-

e coBaTe <danswnaHens BpyuHyw: http://
fooe a; www.frontpanelexpress.com/download/
o downform.htm
Dt ] Fronl Panel Designer Version 3.21 (3,23 MB).
Dot B K T g ©1958-2004 Schasffer AG O H U,
e . ﬁﬁ—'““ {m;ng e ug:{ ﬁ,‘{!ﬁ;’i L. Your sefrvice for Europe & Development npaspa,
S S T S Schaeifer npepnara-
o i {IH lmumluwnm%lii!l}lim — m 0T cne-
. nate pu-
Hohéntwielsteig 6a. D-14163 Berin 3aiH 4]
Tel.. +49 80/806 86 96-0 Fax: +49 30/806 86 95-33 OTDCNAaThb
Tsenuce@schantior apparatebal e UM HE W3-
roToBne-
- Your Service for North
HUe, HO
Front Panel Express, L.LC MDXHO W
. N » . 5 309 S Cioverdale St #E7. Seattie. WA 98108 n p DCTO
Bl A MPIACHES DB B - Wt Tel.: +} (208) 768-080:Fax: +1 (206) 768-0679
inflo@{rontpaneloxpress. com Tak pacne-
Hbl DHY Ha XDpoLUeM ypoBHe. [apaMeTphbl HACTPOEK pasMeLeHbl hitp.ivww frontpar com HaTtate ©.
TakK, 47D UX MHOMOMVCIEHHOCTL HE BLI3OBET 3aMeLLaTenhCTBa Aaxe
Y HENDAFOTOBAEHHDID nonb3oeatens. lNepBoifi «kDHeK» B puane- “
pe - 3710 cTatUcTMKa. MowHbIl ABUXOK CTATUCTUKY, PeannapBaH- ;fax P m’m« ] “"‘—;
HbIli B fipDFpamMe, cnoCcoBeH CoXPaHATb AaHHbIE O CDEAVHEHUN — - 5
kaxable 20 CexyHa, YTO UCKAIOYAET HEBEPHYIO 3aMNCh CTATUCTUKU E@@ m\fgdf 50 ; l
UNv ee DTCYTCTBUE@ NDCNE HeKOPPEKTHDID 3aBeplueHus paboTh ©®  p-we ;
KoMmnbloTepa. Bea cratncrvika WnudpyeTcs U 3anuckiBaeTcs B 6u- F *%’i % 86 56 35,
HapHOM BUAE, 4TD UCKAIONaET NPDCTYIO NpaBxy ¢aina TeKCTOBbI- s meeﬂer-cppnmfebuude
MW penakTopami. B CraTCTuke 3anvcbiBaloTCa NPaKTUHECKW BCe
AaHHble CoepuHeHUs - HavanbHDE Y KDHEeYHOe BPeMsi, CKDPDCTbL
coepvHeHva v Tpaduk, 3aTpathl, UMs NONbL3DBaTens, DTyeT 06
DLWMGKax coeauHeHus v T.4. [NoMUMO NpUBbLINHBIX MENOYEl Npu-
CYTCTBYET MDHUTDP COCTDSIHUA, KOTDPbINA NOKa3bIBAET BCIO UHGOP-
Mauuio O TexyLeM CoeauHeHUy, NPenyCMOTPEHD YABNEHHOE yn-
paBneHye NpUnDXeHUeM 1 NOAKNIOHEeHUE ADMDAHUTENbHLIX MOLY-
neit, a cucrema yyéta TapudoB C 3aLUTPUXDBKON KBAAPaTUKDB
npocTo 3aBpDpaxueaeT. 1D cpaBHeHUIO C APYFUMM NPOrPaMMamMy
MuxaSoft Dialer 4.1 ucnonbayet 6pAbLUKMA OBLEM NaMaTH, OOHA-
KO Ha COBpEME@HHBIX KOMNLIOTEPAX STD NPaKTUHECKV HE3AMETHD.
U yto paayer - oHa pycckas u BecnnarHes. Ckavats MuxaSoft
Dialer 4.1 (3,1 MB) moxHD 3zechk: http://download.muxasoft.com/ ! S

mdialer/download.php
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NMpu noucke xapakTepUeTUK TDFO MAM MHOFO paanoKom-
noHeHTa oueHb nonearsiM Gyper caiit Global Electronic
Components Datasheet Locator (http://
www. datasheetlocator.com). Ilo COCTDAHUIO Ha 23 aBrycra Ha
HeM coBpaHbl CCbiNkK Ha 759 $UpM-NIpOV3BDANTENEA BNEKTPDH-

I B I at o g
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HbIX KDMINDHEHTDB, NPHHEM He MPOoCTO CCbIAKK, 8 UMEHHO Ha CTpa-
HULLLI TIDVCKA KOMMOHEHTOB. Tak 4To pekpmeHayem ator Locator
Bcem paspaborurkam POA - nouck 3aeck TOYHEE U GbicTpee, 4em
yepea Google.com. Hawe BCerp fOCTaTOHO 1BA KIUKA MbILUKOM =
Ha KHOMKy Suggest npcne BBOAA HA3BaHWS UCKDMDIO KDMMDHEHTa
1 nanee Ha kKHonky Locate.

MpUMEPHO aHaNoTU4HbIe BOSMOXHOCTY NOUCKa bupMEeHHbIX
onucaHuii (datasheet) ¥ pyKoBOASIIUX YKA3aHui NO Npume-
HeHuio (application notes) aneKTPOHHbLIX KOMNOHEHTOB NPEao-
cTaBnsIoT CaiiTh SemiSeek (http://www. semiseek.com), ChipSeek
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(http://www.chipseek.com) v Electronic Engineer’s Master (http:/
/eem.com), npusemM ChipSeek opreHTMpOBaH NpEUMYLLECTBEH-
HO HA MUKPOCXEMD!, 8 OCTA/bHbIE - HA 3NEKTPOHHBIE U ONTO3NEKT-
POHHLIE KOMMOHEHTHI B LenoM. Kpome noucka no KOHKPEeTHOMY
Ha3BaHWI0/0B03HAYEHUIO B HUX NPefycMOoTpeHa BO3MOXHOCTb
novcka ro knio4eBoMy cnoy/dppase/Ha3BaHUIO N3rOTOBUTENS.

Eleotronio Engineer’s Master
Brarchie Wori's Largest Daiaiase of Elecroniz Manutecturers ani Praducts

> tomoytar Products

EEM.com offers links
to thousands of
manufacturers of
electronic components,
equipment and
services.

e}

¥ £ & !

G Glob¥ek'.
e o

of Bigdusts

Other EEM Rasourses
samicanductor Parsmatric Search

List Your Company
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Ha caiite WebEE.com - the Electrical Engineering
Homepage (http://www.electronic-projects.net) kpome pasnena,
[IDCBALLEHHDO 3AEKTPOHHBIM KDMMDHEHTaM (TyT €CTb U CripaBoy-

Ao Oos e Bon | Koerows Jepuad Dbyre. Ve Coee

4

a:_ E . ?“ & ) Q i
B e
FBRE o proecs e e
| WebEE.com )

g

¢ Rpogke

..g g - l;ﬂnuck cGoogle»

Engmesnng Homwpage
E Ee] oa s 4

G

a
a

This area contalns programs that will ald with

viewing the schematics found on this site. In

addition, there's an excellent Gerber file viewer

and a copy of Acrobat Reader.

Like the title says, here are programs to assist

the design of both analog multi-pole filters and

digital FIR filters.

Programs to simulate that circuit before you blow It

N up. Most of these programs can be downloaded

| Simulators directly from WebEE. However, some require that
you download them directly from the vendor.
Don't like that calculatar that came with Windows?

Calculators Try some of these altematives. Most are RPN but

o you'll find some surprises as well.

! Signal
Processing

Viewers

Filter Design

Use your sound card to tum your PC into an
oscilloscope andfor a spectrum analyzer. Too cool!

Generate your own graph paper. In addition,
download a printable Smith Chast In PDF format.

Use these programs on the front end of the design
process. Includes PCB Layout, Digltal Timin:
5 o T wor Y 3 E

& Graph Paper

Design Teols

Hble [aHHbIE, HanpyUMep Mo NepeBony AVameTpos NMPOBOACE U3
cucTeMu American Wire Gauge (AWG) B fII0AMOBYIO U MeTpuec-
xyi0), umetorcs: Downloads - ¢ nporpaMMamMy-«rAsaenkamu» Cxem-
HbIX 1 PCB-(haiinDB, CXeMHBLIMW CUMYASTOPamMK (HECKOMbKO Bep-

[WebEE.gom

* st Aoy

Wave Tools 1.0 by Paul Kellett

‘WaveTools Is & sutte of reel-ime audio snalysis tools for
tugh quality measurements Spectrum enalyzer and
oscilloscope (with cailbrahon in dB or Volts), Stgnal
Generator {tones plus pink and white noise) and Audio i
Meter / Vectorscope Although the program was written for'
mm_::? Windows 3 1, it runs fine on XP as well Features nctude

» Oscilloscope - 8 dua-channel storage osciloscope

» Spectrum Analyzer - & narfowband spectrum
analyzer The display shows lavel (Y-axis) against
frequency {X-es)

» Audio Meter - provides stereo peak meters, stereo
RMS {average) meters, phase correlation meter,
vectroscope and pesak hold

» Signal Generator - produce test tanes trom 20 Hz to
20 kHz plus white and pink noise 1/3-octave band |
frequerncies and musicel notes ({based on A440) can
be directly selected from the menu

=b o - - B -

®

WebE
Downloa

8
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|WebEE.com ice i e
\uwsmﬂm DEVICES Beme Buyf® OcdurSamples  TechnicalBupport  msyAnwlon .
5 Rk ¥ : £ s
Ampilifiers and Linear R
American Wire Gauge (AWG)
=
R o SRhee - "‘5 AWG . IntTme. o yimnaneretion Smowery  Analog Fliter Wizard™ v1.0  Design & Product Selection Toot
' 40 00031 0079 24 00201 0511 &m N I
o 39 00035 0089 2 00226 0574 ROt Comoetnls appliction nn;;: T‘;s Flnarwhlrdw;r;;?:;m:r:\cllnnmm the Active F"lil’s;:\";eﬁl'ﬁ’ D:slnn!l'nnlzl i
e 38 0004 0102 22 00253 0643 Comoarators which tagsther will guide you through the fitter apglication deglgn process. These steps Includs Emulnn
Fi P; and
37 00045 0114 21 00285 0724 Otterencial Aunsiiets allllll.;vcur:x.;ravmmnsnm et Desian.
36 Qo005 0127 20 0032 0813 LED Deivpty
pos 00058 0 142 19 00358 0012 For additional information plaase refer to the RuAndion of Terms
34 Q0063 016 18 00403 102 Bl Step. ﬂ . Send Feedhiack on'Wzatd
33 Q0071 018 7 00453 115 Uopar 6 {aersa Qinchaing
! 32 0008 0203 16 00508 129 BMEA90¢ Comormern
Sarnets 1,
. 3 00088 0226 15 00571 145 vos o
30 Qo1 0254 14 00641 163 Theumat & Systein
29 00113 0287 13 0072 183 Managemeit 2. Entor Fitor Type:
28 00128 Q32 12 00808 205 Yottty Gort AHUADEIS [Lowpass Lowpsss belowthe those
27 0012 0361 11 00907 23 Ak Dawlgrt Nesuncas ahove
26 00158 0404 10 01018 26 [Soectaresowcs & . .. - [
. Entel Filter Crierla: (chick on & pavameler to obtain more Information)
M ra
SR CUDIPI X2 S = g l 98
£ cnnucuc& gle> A ‘ »]wny ii
DIGITAL ECHO UNIT - LOGIC 13 - ==
(C) PAUL STENNING I = 11 c c
. N L TR (] Telephone Circuits, Temperature Control, Video,
Electronic Projects Online . : P » 8mp ' "
lectroni fect t s i s Waveform Generators.
www.electronic-projects.ne ar 138 4 3a nocnegHue 3 neTHUx mMecsiua B Bupry-
Y ok @ W g anbHbiii fluaailH-uenTp dupmel Analog
o Lok a Devices (http://www.analog.com/Analog_Root/
3 2 » N - .
8 | T @ s.tatlc/n_achSupport/v:rtualDestgn/
v o % virtual_design_whatsnew.html) 6bino po6aBneHo
. - _— & 1 6onee 30 HOBLIX UHCTPYMEHTOB - NPUMEPHI KO-
B lest om 1 noe ans TigerSHARC npoLeccopos, cpenctsa
s m";‘u \ w0 s 1 paspa6otku MicroConverter® QuickStart™, oue-
7 |e mE_ 817 e HOYHble UHCTPYMEHTanbHble CPencTBa Ans
: TR T f e £ Rst @ ADuC 814-848, AD5170-73, AD5243-48,
T Lo 4 AD7816-18 w ap.
& 1 s http://www.onlineconversion.com - cait ¢
15 OH-NaifH KanbKyn|Topamu, nO3BONAIOLUMU
nepeBoavTb COTHYU eQUHULL U3MEPeHUii B TaKUX

tui Spice, MultiSIM Electronics Workbench, Circuit Maker, APLAC,
Sonnet), nporpaMMHbIMK OCUMANOrpadamm/CrneKTpoaHanM3aTo-
pamu/reHepaTopaMu CUFHANoB Ha OCHOBE 3BYKOBbIX KapT [K,
pa3HbIMK KanbkynaTopamu; Schematics - ¢ pecsatkamm cxem B NoA-
paapenax Electronic-Projects, Amplifiers, Audio, Battery Chargers,
Communication, Building Blocks, Clock Generators, Electro-Optics,
Instrumentation, Medical, Music Related, Noise Generation,
Oscillators, Power Conversion, Random, RF Circuits, Security,

e g
'——M

Home  BuY¥ .

Ocoer Samples  Tachnical Suppert  myAnateg

Technical Support

Select sResource »
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~What's New i the

“ Virtual Design Center
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06NacTax Kak 3AEKTPUYECTBO, KOMMbIOTEPDI,

Data Conver
Access Ovar 2¢
From 650 Acac

Tegam Capacitance Meter:
prean| o " For Production Test or R&D High
‘ Performance, Fres 30-day tnal

Sathurday Asgust 21, 2004 1 Home | Search | FAQ | Message Forst | What'

Welcome to OnlineConversion.com-
Capacitance Conversion

Convert what quantity? [10

From: To:

ampere secondjvolt B2l microfarad
__] millifarad
“|nanofarad

|l 0 ampere secondjvoit = 10.000.000 microfar

TENNDTa, 3Heprus, CKOpOCTb, BeC/MAacca, cuna, PpuHaHCel v ap.
V3 0HUX cucTeMm B aApyrue. B «wyTtouHoM» paspene Fun Stuff
MOXHO OfnpeaenvTs CBOI BeC Ha no6oli U3 nnaHeT Haweil con-
HEYHOI cUCTeMbl (a Takke Ha camMOM CONHUE), y3HaTh «B KakoW
AeHb Hepenv Tefa Mama pogunas, ckoasko KaneHaapHbix/pato-
YMX AHel OCTaNoCH OO NEHCUK, COAePXaHWEe ANKOroNa B KPOBK NO
YacaMm B 3aBMCUMOCTU OT IUTPEXKE BbINUTOrO NBa/BUHA/BODKA U
Ap.©
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CeHCalyIo Ha pbiHKE aKKyMY/IITOpoa Npov3eena HoBas Cu-
crtema VARTA «15 minute charge & Go» (hitp://www.varta-
consumer.co.uk/content.php?path=/
15minutes&domain=www.varta-consumer.co.uk), obecnedvsalo-
Wan MUPOBOI PEKOPA CKOPOCTY 3apsfikv akKyMyNIaTPOB TMNopas-
mepa AAA {emkocTbio 800 MAY) u AA (2000 mA4). Beero uer-
BepTb 4aCa - U B BaLleM PacnopsiXeHyn NOSHOCTbIO 3apaXeHHble
akKyMynsaTopbl, Npuuiem Gea pucka nepe3apaaa, 6es adpdexra «na-
MATM» U C FapaHTMPOBAHHOMN ThicAYel UVKNIOB 3apAa-paspaa.
CekpeT HOBOW TEXHONOrUY COCTONT B TOM, HTO B OT/IMHME OT O0bI4-
HbIX aKKyMynaTopos AAA 1 AA, HOBbIE «15 MuHyTHEIE» VARTA 5303
R03-2BL. 800mAh 15 min u VARTA 5306 R6-2BL 2000mAh 15

=HOME

»THE SYSTEM  *FAQ  »AANGE

R o ) "”3’ 7
SR
+ = _{THE INNOVATION
) b ¢ UTELLIGENT (HARGE CONIRQIIIRE ©
s & " - L =
T b ¥ « +CHARGING PROCESS >COMPATIBILITY
: qR . A \\"ln\Cell Charge Fontrol
S EadA\ frehgrpeate battery is giuipped yittvthe rovel,

pregsure-seritive 1-C3 techislogy fol individual cortrol of
the charging process. It siuarsrtess & madmunt of
quality, even aftar bundrads of charge cydes.

CARFIHY

Find out riore about the gystem?

min CoAepXar BCTPOEHHLIE CxeMbl ynpaenenus 3apaakoi 1C-3 (in-
Cel-Charge-Control), a 3apagHble ycrpoiictea VARTA PS5 (1 vmm
2 akykymynavopa AAA/AA), PS6 (ot 1 a0 4 akkymynatopos AAA/
AA) 57055/3 15 min Go Starter Set oGecneunsalor MakCymanb-
HbI TOK 3apagxky no 7500 MA. Hoeble akkymynsTopbl B OCHOBE
VIMeIOT HUKeNb-MeTann-ruppuaHbie anementol (NiMH), Ho mapku-
pytorcs xak IC-3 u Ha Koprnyce UMeloT cneuvasibHble MeTky, no-
3BONAIOWMe 3apAAHOMY YCTPOWCTBY MX aBTOMaTUYECKU pacnos-
HaBaTh U BKJIONATH PEXUM ynpaBnaeMoii ceepxObicTpoi 3apas-
k1. O6biHble xe NiCd 1 NiMH akkymynaTopbl 3apsaxaloTcs 3apsaf-
HbIMU YCTpoiiCcTBamu PSS, PS6 B wirarHoM 16-4aCOBOM pexume.
Ewe oavH xaHpmpar 8 Knury pexopros M'vuHecca - undpo-
Boit puxtodoH Edic-mini A2M ¢dupmel Tenecuctems: (hitp://
www. telesys-market.com/edic-mini_menu. htm). Ox camblii TOHKuIA
B MVipe - ero MeTaiNM4ecknii KOpnyc Meer pa3mepsl BCero
43x36x3 mm. Mpwu
macce 10 rpamm
yCTPOWCTBO  OT
BCTPOEHHOro Nu-
{ s~ TWUA-MOHHOIO aKKy-
" mMynAtopa MoxeT
nUTaTLCS B pexnme
stand-by 80 1,5 He-
Aenb, a B pexvmMe
3anvcu - Ao 8 ya-
coe. BcrpoeHnHan
FLASH-namars ot
- 16 no 512 M6 obec-
R " neyvBaeT Makcu-
: MasibHYI0 psmTent-

280x220 (Bcero 61600) nvkceneit. Macca ycrpoiictea 55 r., pas-
Mepbl 46x49x18 MM, NUTaHve OT ITUII-NONVMEPHOrO aKkKyMyns-
Topa 5 B/ 550 mAu obecneuvBaer paboty 8 Teuenve vaca (hitp:/
/www.nhjapan.com/english/prod/vtv101/).
B anoxy pacugera XK-avcrnees v nnas-
MeHHbIX NaHenei nogpasnenexdve Sameung
SDI pewmsio yavBuTh MYp ka3anoch Obl BO3-
ELECTRENIES BPATOM K YXOAALLEMY - 3NEKTPOHHO-NTY4EBLIM
TpyGkam (BJ1T). Tem He meHee npuuvH ana DJTT-onTuMuama y
npeacTaeureneil GpUpMsl AOCTATONHO: VX HoBas paspaboTka, no-
nyuvewan wassauve Vixlim (hitp://www.samsungsdi.co.kr/
contents/en/ir/irnews/
view.jsp ?type=list&key=&keyword=&pagenum=1&category=all),
310 T ¢ KapAVHANBbHO YMEHbLIEHHOHW aavHoM - Bcero 38 cm y
32-ploiimoBon (81 cm no amaroHany) Tpybku. 3To nouTy BABoe
MeHblle, 4eM y TpaavumoHkblx SJTT (okono 60 cm). Ho npodec-
CVOHaIbl-An3aliHephl U TENEBU3NOHLLVKY 3HAIOT, HTO NO Ka4ecTey
nepenauun nonytoHoB SJTT HamHoro npesocxopstT kak XK, rak v
nnasmenHsie aucriney. K tomy xe Vixtim obewaior Gbitb HAMHOFO
Aeuwiesne. Vix npon3BoaCTBO HAMeueHOo Ha Havano Oyaywero roaa.
Toppan Printing Co., Ltd. u Sony Corporation oGbsannm
(http://www.toppan.co.jp/english/
° release/040528_4.html) o coBMecTHOM
paspaborke 25-rurabaiitHoro onwu-
yeckoro aucka Ha GymaxHoit (51%
%Ei Macchl Avcka) ocHose, obecneuvBalo-
: wiero sce cneuvigukauvv Blu-ray Disc.
Hoewrka o6ewjaet ObiTh COBCEM HEAO-
poroit v noaromy Byper cnocobcTBO-
BaTh ObiCTpeiiLeMy BHEAPEHWNIO TEXHO-
noruv Blu-ray Disc. K 6oHycam HOBOro
AYICKA MOXHO OTHECTW OTJIMHHYIO «ne-
yarabenbHOCTb» HaanMcel Ha ero no-
BEPXHOCTY (MpakTUiecky kak Ha obbiiHoi Bymare), a Takke ner-
KYIO YHVHTOXAEMOCTb B Citydae Heo6xoaMMOCTH OBbIMHBIMY HOX-
HYLAMM.

| PAPERIRN e

He6onbuwan anoxHckaa ¢upma

A y LOAS (http://www.loas.co.jp), 3abo-
L Dn S THCh 0 YNCTOTE NEPCOHANBHBIX KOMMb-
EVERYTHING

- LS8

0TEpOB («MaxHeT NOA, MbILWKOHA - CMeHW KOoBpYK» ©), Boinyckaer
nopraTueHbiii nuinecoc UA-009 ¢ nutanuem npsmo ot MK ue-
pes USB-nopr. MpunaraeMble HAacaakv 1 Wwetka yao6HL ans 4nc-
TKW HE TONbKO cucTeMHoro 6noka, Ho v knasuaTypel. Macca USB-
neinecoca Beero 63 r., pasmepsl 101x34x40 mm.

Komnaua AMD obwsiBuna (htip://
www.amd.com/us-en/Processors/
Productinformation/0,,30_118_11541,00.html) o

Havane Bbinycka

HOCTb 3anvcu or Sempron npoueccopos
2,3 no 74,7 Hacos. ceMeicrea
fAnoHckan koMnasna NHJ Beinyckaet Hapy4Hbili Tenesusop AMD Sempron,
VTV-101 c usetHbiM XXK-gucnneem 22x29 MM v paspellieHnem ok HaueneHHbIX Ha
9‘?‘“\;"%‘" ) Hu3koblopxeT-
mmamhle ™ = ) % HbI} (UeHa uu-
VTV-101 . B nos ot $39 po
Al DX FIF s %‘ -t ‘S*\ $126) cermeHT
HEESBLRI A i3 AR | , R . 1K n HoyTOykos
BERWacsble IV PIV-I0IMEE ) - i : BMeCTo npefbi-
£ SMRORNIZRGMANL . ] LylLero HU3Ko-
. = GromKeTHOro ce-
. e, meiicrea Duron.
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Becb pan cemeiictea ot Sempron 2200+ (peanbHas Taktoean ua-
ctota 1,5 Tu) no Sempron 2800+ (2 I'y) ocHaweH BHyTpeHHeN
K3w-namarbio nepsoro ypoens L1 Cache 128 KB (y koHkypeHTa
ot intel - npoueccopa Celeron D - 28 KE), paGoraer ¢ BHewHe
L2 Cache 256 KB v nogpepxvBaer WHCTPYKUMW HE TONbKO
3DNow!™ Professionat technology, Ho n SSE2. MponyckHan cno-
coBHOCTL cUCTEMHOM ivHbl A0 6,4 M6 /c, notpebnsemasn MOWHOCT
62 Br. Yvinbl BoinonHeHb! nocpeactsoM 130-HM TexHonormm v yna-
KoBaHbl B kopnyc Socket A.

A Intel (http://www.intel.com) cxoHLEHTpUpO-
Basia BHUMaHvie Ha YUMCEeTax ANA CUCTEMHbIX
nnar MK ¢ npoueccopamu Pentuim 4. Bce unnce-
Tl cepuit i9xx (925X, 915G, 915P) pna «marepu-
HOK» noaaepxusalor wivHy 800 My, namars DDR2
533/400, nmelor 4 nopra Serial ATA150 (sMecTo
ATA100), HoBylo rpaduyeckyio wnHy PCI Express x16 ¢ nponyc-
KHo# cnocoBHocThio 8 MB/c (B 3,5 pa3a Gonbtue, YeM y AGPx8) 1
4 cnota PCI Express x1 ¢ nponyckuoi cnocobrocrbio 500 MB/c
(8mecTo obeHoro PCI - 133 MB/c). Mpu 04HOM 1 TOM Xe npo-
Leccope HOBble UMnceTs o6ecneunBaioT NpUpOCT NPOU3BOAUTENb-
HOCTW B KpUTUNECKUNX NpUnoxeHuax (npeobpasosanve DVD - DivX,
PEeHAEPVIHI, apxvBaropbl) B cpefHem Ha 3,5% no cpaeBHeHwio C
MK Ha uvncerax i865.

Muorve DVD/CD-nneepm ¢
nopaepxxoi MPEG4 nepsoro noko-
JleHVA CTpanany oT HeCOBMECTUMOC-
T C pa3HbEIMW BepCYAMY U ONUMAMY
Buageokogekos DivX. B HoBol moge-
v Xoro HSD 400Pro emecto MMC

3 e e 8 S 0K A 06

e B e M ' ‘
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MPEG-gexopepa ESS npumenena Hosan MMC MT1398DE or
MediaTek, ceprndpuuvposarHan komnanvein DivKNetworks u
noaromy 6e3 npobnem coBmecTVMan C TaKMMy BapuaHTamuy
MPEG4video kak Xvid, DivX3, DivX4, DivX5, DivX Pro, npyuem
AOnNyCTUMBIMU AIBNAIOTCH onuvn koavpoeawna GMC (Global Motion
Compensation) n QPEL (Use Quarter Pixel). Pasymeercs, nneep
yMeeT BOCNpOM3BOAUTH U BUAEOGdOHOrpaMmel B ¢popmarax
MPEG2, VCD/SVCD, MP3, WMA. Ero rabaputel 43x32x5 cMm, Bec
3 kr, opyeHTupoBoyHan LeHa $155. B nione HSD 400Pro 6bin npy-
3HaH HemeLkum xypranom PC Direct cameim nonynapHeiM DVD/
MPEGA4-nneepom Ha poiHke Mepmanuv (hitp://www.xoro.ru/news/
news20040806.news).

BuitoBan DVD-3anucbiBanka C TIOHEPOM - yXe peasibHan He-
Aoporas {(ueHa okono $380, a Oyner v ewe AeweBne) cMeHa BY-
Aeomarumrogonam. [ns cnpaskv - B Kuese, Hanpumep, GonsaH-
xa DVD+R B po3nuue cTOur 10...11 rpH - VHS kacceThl B napbkax
nopoxe {http://www.xoro.ru/product/XOR610360.prod). DVD-
pexopaep Xoro HSD R545 npvHvimaeT apvpHbie u kabensHule
TeneBuavoHHble kawanel B cranpaptax PAL, SECAM, NTSC,
NICAM (cTepeoaeyk) Hepea BCTPOEHHbII TIOHEP C aHTEHHbLIM BXO-

v G T e

s AOM W BbIXO-
. BOM, ocywe-
-, CTBNSieT Bu-
* peosanucs
npoaonXu-
TenbHOCThIO

ot 1 a0 6 ua-

¥ COB Ha AUCKU
. - DVD+R/RW,
i+ 4 BOCMPOWU3BO-
“.- VT dpopMartel

- DVD, SVCD,
VvCD, CD-
Audio, MP3,

HOBAN TEXHUKA U TEXHOAOTAY
ocHauwieH AsyMa pasbemamy SCART, BCTPOEHHBIM Crepeoneko-
AEpPOM, pasbeMamy BXOAA W BLIXOAA AR KOMMO3WTHOIO BUAEO-
curHana, passeMom S-Video BupeoBbixoaa, passemoM i-link (IEEE-
1934) undposoro BUAEOBXOHE, Pa3beMaMy BXOAA W BEIXOAA AnA
aHasioroBoro crepeo ayavo curHana, ungpposbiM KOAKCUaNbHEIM
Bbixoaom ana PCM Stereo v DD/DTS 5.1 MHOrokaHanbHOro ayavo
cvrtana. Berpoenmbiii Tionep Ha 6a3e MvkpocxeM U pellenui
Philips oBecneuvBaer oTnvuHOE Ka4eCTBO NpPYeMa TeneBu3voH-
HbIX Nepefau ¢ BO3MOXHOCTbIO AaBTOMATUHECKOro WY PYHHOrO
nowncka TpaHCIMpyeMblx kaHanos. [ononHUTeNbHbLIE pasbembt BXO-
OB Y BLIXOAOB BUAIEOCUIHANG, KOTOPEIMY OCHaLLLeHa MOZENs Xoro
HSD R545, no3sonsiioT 0CyLecTanaTh Ka4eCTBEeHHYI0 Nepesantick
C BUAEOKACCETLl Ha AVCK UIN C A1cKa Ha BUAEOKacceTy, a Han-
uve pasbema i-link (IEEE-1934) ungpposoro eupeosxona obecne-
4MBaET COXPaHHOCTb MakCUMaNbHOro KauecTsa npy nepesanvcy
C unppoBoit BMAEOKamMepsbl Ha avck. MNpy 3anmen GUNbLMOB 3BYK
KOAVPYETCH B CTepeoBapudHTe € 4acrtoTon oumgposku 48 k' v
paspagHoctbio 16, 20 vnv 24 6ur, a usobpaxenve — B popMarax
Full MPEG2 v 1/2 MPEG2 ¢ wecTbio pexvMamMy Ka4ecTsa v -
TenkHoCcTH 3ammey. NoMumo 3anuey Ha amck Xoro HSD R545 Boi-
NOMHAET BCe (PYHKUMWN CTaHAapTHOrO MynbTu3oHHOro DVD-npo-
vrpuiBarens, Bkiioyan Beibop ¢popmara naobpaxeHus, macwra-
6uposaHve n3o6paxeHus, 3aMeANEHHOE U yCKOPEeHHOe BOCTIPO-
v3pefeHne, BOCNPON3BEieHNE NO Kaapam, NoUCK No TaiM-Koay,
NOANEPXKKY HECKONIbKUX A3bIKOB ANA 3BYKOBOIO COMPOBOXAEHWA
¢vnbma v cy6TUTPOB K punbmy, BuIBop pakypca coemku, pabory
C OrnaBneHneM ANCKa, 3aWwmTy GpUnbpMOB OT MPOCMOTPa AETbMU U
Apyrve. Paamepbl 430x343x86 MM, BecC 4,15 Kr.

Ha npowepuweit B ToxMo BLICTaBKE
S ONY Do Vaio Show koprniopauvis Sony npogie-
¢ MOMCTPMPOBA/IA KOHUENTYanbHbiiA -
poeo## BupeomarHutodpoH Vaio Type X (hitp://
www.vaio. sony.co.jp/Info/2004/products_0510_typeX. html). On
VMeeT apXuTeKkTy-
py. 6nm3kyio k nep-
COHaNnbHOMY KOM-
p nbiotepy (npepyc-
MOTpEHa BO3MOX~
HOCTb paborbl xak
MK, anq yero nme-
1orca GecnpoBop-
Hble Mblb W Kia-
Buarypa) n ocHa-
LeH HeCKONbKUMYU
- KeCTkMMU aucka-
Mu obweli emkoc-
Tbio Gonee 1 Tepa-
Gaiira. 3roro poc-
TATOYHO AnA 3anu-
cun 1272 yacos Bu-
AE0 BLICOKOIO XKa-
vyectBa (DVD) vim
212 yacos TB Bb-
COKOW 4eTkoCTH
(HDTV). B Vaio Type X BcrpoeHo cpa3sy cemb TB-TioHepos, 6na-
rogapa 4emy nons3osarteny MOryT OGHOBPEMEHHO 3anvCeIBath A0
CeMM pas/INiHbIX TENEBU3UOHHbLIX NPOrPaMM, NPUYEM NaMATU OKa-
3blBAETCH AOCTATONHO, 4TOOb! BLINONHATL TAKYIO 3aMWCh B Teve-
Hue Heaemm! N3obpaxeHne MOXeT BbIBOAUTLCA KaK Ha CTaHaapT-
Hble TeNeBr30phl, Tak 1 Ha UMQpPoBLIe NaHeNy, HanpUMep, cepum
Sony Wega (ana uero npegycMorpet Buixog D4).
Pioneer BuinycTvna akTMeHyIo nop-

GD PIONEER TaTMBHYIO aKyCTU4ECKYIO CUCTEMY B
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HOBAI TEXHUKA N TEXHOAOINU
Npo3payHoM MNACTUKOBOM KOpnyce KpacHoro/ronyGoro usetos
PCR-BS10 R/L, npegHa3sHaqeHHylo AnA UCnonb30BaHna B Nnome-
LLIEHUAX C NOBbLILLEHHOM BNAXHOCTbIO, B HACTHOCTY, B BEHHBIX KOM-
HaTtax. BcrpoenHblii crepeoycunurens mownHoctsio 0,25 Br Ha-
rpyXeH Ha ABa 8-OMHbIX LUIMPOKONONOCHLIX AMHAMYKA AUAMETPOM
57 MM ¥ nuTaerca or HeToipex AAA-Oatapeex B TeyeHve 12 yacos
Ha MaKCUManbHOM FPOMKOCTU. ToakoHeHne K MCTONHUKY CUrHa-
fla npoussoauTcs aHanoroswiM kabenewm c 3,5-Mm paskemom. Ha
NMLIEBOM NaHenu PacrioNoXeH perynarop rpoMkocTv. Mabaputsl
- PCR-BS10 260 x 95 x 180 MM, Bec - 670 r, ueHa $27 (http://
www.pioneer.co.jp/press/release448-j.html).

Phitips MCW770 (htip://www.ces2004.philips.com/
product detail cfm?section=Products&ProdCat=Connected%20Planst&prodiD=45)
- 3TO ayaMOMHUHUCHUCTEMa C
iy Wireless PC Link Micro System -
N lell ps 6ecnpoBOAHOW CUCTEMOIR
csasu ¢ MK no crangapTty
802.11b WIi-Fi®, nocpea-
) . CTYBOM KOTOpO# B npenenax
L “© 7 pomaunv odrca MOXHO nepe-
' *  paeartb My3blky U3 MK (Maew-
TmMmumpyercs o deToipex MNK-
VCTOYHWKOB, TaK Y4TO MOXHO
«HacTpanearsCa» Ha nioboi na
HWUX) B ayANOKOMMNEKC C BbICO-
KOKaueCTBEHHLIMU TPexnonoc-
HBEIMU 2KYCTUHECKUMKU CUcTe-
Mamy MowHocTsio 150 Br. PexomenpoeanHan LeHa MCWT770 -
$379.
USB-apantep CHU-600 ¢purpmel CNet
‘l- Technology (http://www.cnet.com.tw/
phome. html) no3sonser cea3arb Bawum MK
n apyroe ofopyaosaHve B cerb 6e3 npo-
Kfaaxv cneuyass-
Horo kabens - ye-
pes cyuwecTeyio-
LLYI0 CeTb 3NeKT-
R ponuranus 220
oy B. JocrarodHo
NOAKNIOUYUTH
apantep B CeTb Y
V}"v k USB-nopry NK
nop, OC Windows
98SE/ME/2000/
XP v cBA3b C NOTO-
koM po 12 M6/c
(USB 1.1) obec-
nevexa. Paamept!
yctpoiictea
82x81x41 Mm.
KomnsliotepHoe «komBo» - ¢naw-

Sﬂ]])iSkE kapra SD u WI-Fi- «ceTka» B 0AHOM
¢nakoxe:http://www.sandisk.comyretail/
(T

TOTAL NETWORK SOLUTIONS

256mb-wifi-sd.asp. Bnagensybl KMNK
[OMKHBbI NPOCTO PaAOBaTLCA: cTana pe-
aNbHOCTLIO BO3MOXHOCTH 68CNpPOBOAHON
3akaqxu moboro ¢aitna (u soobwe ob-
MeHa AakHbiMY) BO BHewwHIow ana KNK
namsite eMKoCTbio 256 MB paamepamu
57x24x2.1 mm ¢ notokom Ao 11 M6/c no
nporokony 802.11b Wi-Fl.
it d®vupwma
ikl \ Microchip aHoh-
cupoBana HoBYIO
cepvioc  MUKpO-
MICRDCHIP cxem ~ MCP492x
- 12 paspsapnbix LAT ¢ noHuxeHHbIM aHepronoTpebneHvem.
O6MeH uMGppPOBLIMM AAHHBIMW C MUKPOCXEMOW NPOUCXOAUT NO
nporokony SPI™. Mpeo6pa3osarent OTIMYAETCs 4Ype3Bbiuaii-
HO HM3KON HeNUHEeWHOCTLIO, TUNOBOE 3HadeHne KOTopoi +1/4
LSB. Bpems ycraHoBneHus 4,5 mkc. Manbie rabaputsi (8-Bbi-
sofiHbie MSOP 3x3x0,85 Mm) 1 Hu3koe aHepronoTpebneHue
(125 mkA Tunoe., 2,7...5,5 B) noaeonsiot ucnons3aosatb ed B
nopraTtuerbix npubopax ¢ GarapeiiHbimM nurannem. B pexvme
nepeMHoxuTens ¢ uudpoBLIM yrpasneHmem (kak B nokazaHHoN

i
conrirms

Biock Dlagram

Ha  pUCYHKe
cxeMme ynpas-
NeHUs aneKy-
popsurarenem
NOCTOAHHOIO
Toka) WMC
obecneuneaer
nonocy po 450
k. Mnakvpy-
erca BbINyCK
KaK opHOKa-
HanbHBbL X
{MCP4921),
TaKk v aByxKa-
HanbHBb X
{MPC4922)
npeobpa3soea-
teneit. Kopny-
ca  faHHbIX
MUKPOCXEeM -
DIP8, SOIC8,

MSOPS8, DiP14, SOIC14, TSSOP14. [letansHan vHgopMauma
3pechb: http://www.microchip.com/stellent/
idcplg?idcService=SS_GET_PAGE&nodeld=1335&dDocName=en020398

®dupma Microchip aHowcupoBana vakxe (htip://
www.mijcrochip.com/stellent/
idcplg?idcService=SS_GET_PAGE&nodeld=2060) cosepiueHHO
HOBOE cemeiicTBo MUKpokoHTponnepor PIC10Fxxxx, npuasanx-
HOE PacLUVPUTh MPaHu LBl NPUMEHEHWA 8-paspaaHbiX MUKPOKOHT-
ponnepos. BanHoe cemeiicteo RISC xoHTponnepos npeacraens-
et coboit BoiCOKONpon3BoauTensHOe 8-paspaaHoe aapo, «ynaxko-
BaHHOE» B MYHUATIOpHbIY kopryc SOT-23.

OcHoBHbIE OCOOEHHOCTH:

« Tonbko 33 KoMaHAkI, 4TO YNPOLWAeT NPoLIeCe U3y4eHus aapa

- Bce onepaunm BHINOMHRIOTCA 32 OAMH LIMKA, KPOME onepa-
LM BETBNIEHWS], KOTOPLIE BLIMOMHSAIOTCS 3a nBa LWMKNa

- 12-6UTHbIe KOMAHAbI
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- 2-ypOBHEBLIN NPOrPaMMHbIN CTek
- MpaMan ¥ kocBeHHan agpecauvn
- 256 (512) Gaint namsitn nporpamm PIC10F200, PIC10F204
(PIC10F202, PIC10F206)
- 16 (24) Gaitr namaty O3Y PIC10F200, PIC10F204
(PIC10F202, PIC10F206)
- Taktoean 4acTora 4 My, (BHYTPEHHWI NPEeLVSUOHHDbIA UC-
TOMHUK TAKTOBbLIX UMNYNLCOB)
- BuyTpucxemHoe nporpammuposatrve (ICSP)
- Mopaepxka BHYTpMcxeMHoi otnagxu (ICD)
Taiimep cOpoca ycrpoiicrea
- CropoxeBoit Talimep ¢ cobcTeeHHbIM RC reneparopoM
- 3awmra NporpaMMHOro Kopa
- MynbtunnexcvposaHHbii Bxoa MCLR
- BHyTpeHHvie noarsrveaiocwme perucrpel
Pexvm Sleep
- NpobyxaeHvie 13 Sleep no n3MeHeHNIo COCTOAHNA NopTa
Tok notpebnenuna 350 MxA (4 My, 2 B)
- Tok notpebneHus B pexviMe Sleep — 100 HA (2 B)
- Konuuecrso nepesanvceit Flash namsatv nporpamm — 100000
pas
- CoxpaHHOCTb AaHHbIX — Gonee 40 net
- Hanpsixexve nutanws — or 2 00 5,5 B
Mepugepua PIC10Fxxx:
- 3 kaHana BBOAa/BLIBOAA
- 1 kaHan sBoAa
- 8-paspanHbiit RTC ¢ 8-paspaaHbiM nporpamMMypyembiv npes-
penvtenem
- 1 xomnaparop (PIC10F204, PIC10F206)
MMC camoro maneHbxoro B mupe 14-
ANALOG paspsaoHoro LIAMN Anelog Devices (hitp //
DEVICES www.analog.com) cepwv nanoDAC AD5641 no

bowikw

SEAD- L L,

$p S 'h‘-l‘:
» T P g
B k .
5 '-"'4 ) 'R
Y )
Voo GND
Pol'\“’é?;?" ADS5641
DAC REF(+) CTUTPU
REGISTER e BUFFE  Vour
+
ER /
INPUT
CONTROL POWER-DOWN RESISTOR
Locic CONTROL LOGIC NETWORK

SYNC sCLK DIN

CpaBHEHWIO C aHanoraMy 3aHumaer Ha 70% MeHblLie mecTa (kop-
nyc SC-70 2x1,25x1 Mm) v norpebnneT Ha 80% meHbLe 3Heprun.
Bpemn ycraHOBNneHuna 8 MKC, BXOAHbIE flaHHbIe MPUHUMAIOTCA No
SPI™. Mpu Hanpsxenvn nuranva 5 B notpebnaemblit MM TOK He

npesbiwaet 100 mxA (hitp://www.analog.com/UploadedFiles/
Data_Sheets/172548216AD5641_prc.pdf).
CRepXIMpPOKONONOCHLIH BEKTOPHLIA NEepEeMHOXUTEND
Analog Devices ADL5390 pa3paborax ana paboTbl B HaCTOTHOM
avanasoHe Ao 2,7 Iy U 3HaYnTensHO paciuMpsieT BO3SMOXHOCTU
paspaboTyrka TakMx yGTPOMCTB KaK pafnovacToTHble aMnanTya-
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Hble U YAaCTOTHbIe KOPPEKTOPLI, aMNIUTYAHbIE U (a30Bble Moay-
NATOpSLI, yrpaenseMblie aTTeHI0aTopbl Y $HasoKOPPEKTOPL], MyJib-
TUnnekcepsl v Ap. OH coaepXVT COrnacosaHHylo napy ynpaensie-
Mbix yevnureneit (VGA), BbixOAbl KOTOpPbIX cyMmupytotcs. Ecnv
CyrHankt Ha AByx BXOAax HaxoanaTces B keaaparype, 10 UMC mox-
HO CKOHUIYpUpOBaTh Kak NONAPHLIY BEKTOPHLI MOAYNIATOP Uy
aTTeHioaTop/¢a3okoppekrop. B nocneaHem cnyyae ananasoH us-
MeHeHuA KoaddvLmeHTa nepeaaqm nexmt ot +5 no -30 ab, a caswn-
ra no ¢a3se - 360 rpapycoB. YpoBeHb BYOPOH Y TPETLeN rapMOHUK
He npeBbiwaer -45 b, a co6cTBeHHbIX wymos -150 abm/Mu. Bxoa-
Hoe ¥ BbixopHoe conpotueneuvn 200 n 50 Om, notpebnaeMblit
1ok 130 MA, Hanpsixexnve nutanva 4,75...5,25 B. KOHCTpyKT1B-
Hoe ucnonHeuve - 24-Lead Leadframe Chip Scale Package
(LFCSP) pasamepamu 4x3,75x1 mm (http://www.analog.com/
Analog_Root/productPage/productHome/
0%2C2121%2CADL5390%2C00.htm).
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HOBASD TEXHUKA Y TEXHOAOIMY
8-kaHanbHLI# KOHTRPOMNEP

g undppororo YM3H knacca D
CIRRUS LOGIC® Cirrus Logic CS44800 (htip://
www.cirrus.com/en/products/pro/

detail/P1070.html) npeprasxauer ang UMGPOBON ayauOTEXHVKM
Hoeoro noxonexusa. OH NOCTPOEH N0 apXUTEKTYpe NPsSIMOro umg-

e B
xm SYNC
xT0 BRRBAK
PWMOUTA
§YS_CLK¢ Pwuoun}f
A
DALMOLK PWhOTBI:
PWMOUTAZ
DAL_SCLK ;\#Mmm\zf
Y
DALLRCK ol
DAI_SDIN1 BwHoUTAS:
DA_SDIN2 OUTAS
DAI_SDINS PWMOUTES
o
DAI_SDING PWMOUTAS

MUTE
SCL/CCLK o—b|

le— apIO0
SDACDOUT l—»s aPiO1
ADICDI BPVEC Host PWN L 54 Grio2
ADO/TS ——»/ Control Port o) l—»0 GPIO3
— . Status [—r0 GPIO4
ReT ¢— le——sc: GPIOS
INT de—i| l—>a GPIOS
@8V
0.1
ayF
L T
o1
¥T

«uvn.uv}—u—ﬂFg_—-

2’5V
0450V

posoro npeoGpasosanvs {direct digitai-to-PWM) e LLUIMM ¢ scrpo-
€HHBIMW VHTEPNONATOPOM (A0 24 6UT) 1 KOHBEPTOPOM HaCTOTbI
OVCKPETU3aumu 8x0gHOro eurnana (32...192 x'u), cHuxaowmmm
OXWTTep Y NpepoTBpallaiow MMy COnyTCTBYIOWME aHanoroBoMy
¢opmuposanmio LUWM v oTpruatensHo CkasbiBaiolmecs Ha 3By-
uaHuy adpdekTol. B MMKpoCcXxemy Takxe nHTerpypoBaHsl peryns-
TOp YPOBHA C Avana3oHoM ot -127 no +24 pb v warom 0,25 pb, a
TaKKe MMKOBbLIY AeTeKTOp C IMMUTEPOM, UMEIOWVM Nporpammu-
pyemoe Bpema arakv y cnapa. MavextosaHHan cxema Power
Supply Rejection Realtime Feedback nossonsaer gaxe ¢ «rpas-
HbIM» OAHOMONAPHBLIM NUTaHVEM NONY4YUTL AMHAMWYECKWIA Avana-
30H 105...108 pB v ¥ ypoBeHs rapmMoHvk Hke -90 AB. Tvnoebii
KM, yeunurens ¢ avoit UMC - okono 90%, nonoca yacrot 10
Mu...40 xMy, ¢ HepasHomeprocTbio A4X +0,01 aB. Muranve 150
MA/2,5 B, xoHCTpyxTvB - 64 LQFP (10x10x1,4 MM), onToBan LieHa
okono $3,55.

Mwpoeoit nuaep no CeHco-
paM Ha ocHose 3ddekTa Xonna
Allegro MicroSystems, Inc. Bol-

[ [}
s o N ~MicraBysiems. Jos,
nycruna UMC 3212 - ceepxuya-

CTBUTENLHBIi MUKPOMOLLHLIA MarHUTHBIR KoY. YHUKaNbHan
cxema nepekniodexva obecneuvBaet Ge3pasnuune K MarduTHo-

FUNCTIONAL BLOCK DIAGRAM

TIMING
LOGIC

suprLy ()

SWITCH |—

OUTPUT

GROUND

DYNAMIC
OFFSET CANCELLATION

My noniocy (I0XHbIV
VAW  CceBepHbli)
BHELUHEro marhura
(B oTOYTCTBUE MAar-
HUTHOIO MONSA KoY
PasoMKHYT, a npu
npubnvxexun nio-

QUTPUT

50 k2

iy

SUPPLY
{3V BATTERY)

I.__—. ~
D{ 10pF L
£ J8l=
014F 6Goro nonioca mar-

; HUTA - 3aMKHYT) "
norpebneHvie Bcero

15 MkBT - T.e. Tok norpebneHvs 5 MKA npu HanpsXexru nUTaHna

2,5...3,5 B (http://www.allegromicro.com/sf/3212/).

Mpv nepexone ot aHanoro-

BOr0O K uM(QppOBOMY BELLAHUIO
yAenbHas MJoTHOCTh Cnekrpa
cyrHana 3HauuTenbHo Bo3pacra-

17 70

Gp - = NpTPA
p )
(dB)16 Va : - 6o %)
——
15 — \ 50
Tlo
14 40

/ Tlpa
13 30
/

12 20
/

11 ’I/ 10

10 0
0 100 200 300 400
Vps =32 V; f= 855 MHz; Ipg = 2x0.9A; Tt (W)
T, =25 °C.

€T (4TO CBA3aHO CO Crneundukon
KaHaNbHOro KOAVPOBaHWA), No-
aromy TpeBoBanus K IMHeHOC-
TV Nepepalollero rpakra, ero
AHX n OHX yxectoqalorea. Flo-
MO4Yb MPY CO3AaHUN MOLLHBIX
nepeparinkoB HOBOro rnokone-
HUA NPU3BaH HOBLIYI TPaH3UC-
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e HOBA0 TEXHUKA Y TEXHOAOMA9

Top Philips Semiconductors BLF872. OH gbinontxet no 0,6-muk-
poHHoi TexHonorvy Laterally Diffused Metal Oxide Semiconductor
- LDMOS B xepamyieckom kopnyce FlexBase ¢ TennossIM CONpo-
TvBnesvem kpucrann-kopnyc 0,31 °C/Br. Mpy npefensHoM Ha-
npsXeHMn CTOK-MCTOK 65 B 1 mMakcymanbHOM Toke cToka 40 A Tpan-
aucrop B pexume CW Ha yacrove 860 Mry cnocoGen oGecne-
4nTb BLIXOAHYIO MOLHOCTE 300 BT npy koadduuveHTe yeunexvn
no mowHoc™v 16 ab v KNA 53% (cm. rpadvik). Tunosoe conpo-
TUBNEHWE B OTKPLITOM COCTOAHUY 80 MUIIMOM, BXOAHEA EMKOCTb
210 nd, suixoaHan 65 nd, npoxopHan (o6patHas) 2,5 nd.
®dupma YAESU o6usieuna o Beinycke ¢ Havana 2005 ropa
TpaHcueepa Bbicwero knacca FT DX-9000 (htlp://
www.rigpix.com). STOT cynep TpaHCvBep npeaHa3HadeH ana pa-
Gotbl Ha Bcex KB avanasonax v Ha 50-54 MINy, B pexvmax AM,
FM, SSB, CW, RTTY, Packet (v apyrmx umdppoBbix BUAAX MOAY-
nauyn npy ynpaenedvy ¢ NMK) ¢ MakCyManbHOW BbIXOAHOW MOLL-
HOCTbI0 200 Br (Bepcusi ¢ BCTpoeHHbIM BiokomM nvtanna) nnv 400
BT (Bepcun C OTASAbHBIM 610KOM NuTamws). TpaHcveep UMeer fsa
WAGHTUHHBIX MPUEMHVKA C BEICOKMM AVHAMUYECKUM ANana30oHOM

1=}

(IP3 6onee +40 pb) v ocHaweH: 32-6uTHoi cuctemoit DSP no MY
C BO3MOXHOCTHIO YNpaBieHVs NepecTPoiikoi ANanasoHHbLIX pyib-
TPOB, NONOCOH MPONyCKaHUA U LIEHTPaNkHON HacToToN GUNLTPOB
OCHOBHO CeNekumu; cucTeMamy LLyMOMOHUXEHUA U NOAABNEHVA
MMMYNLCHBIX NOMEX; PY4HbIM ¥ asTomatvieckum NOTCH ¢unst-
pamu, cooreeTcTeeHHo no MY v HY; 6onbmm usetkuim XK avcn-
neeMm; BLICOKOCKOPOCTHBLIM CMEKTPOaHaIM3aTopOM C NepeMeHHoM
nonocoi 0630pa; aHaNoroBLIMY BEICOKOTOUHBIMW S-MeTpamy ans
KaXaoro NpuemMHvka; passemamu paa PS/2 knasuarypel v noa-
KAoHeHVn vHTepdelica aHTeHHoro NoBOPOTHOrO YCTPOWCTEA Ana
VHAVKaLUUM HanpaBneHus aHTeHHbl Ha XK aucnnee TpaHcueepa.

WUraneauckan pupma RM (www.rmitaly.com) Hanaawna Beinyck
KB ycunureneit mowHocTu HLA-150 u HLA-300 pns ucnons-

30BBHus ¢ QRP TpaHcusepamu, Hanpumep, YAESU FT817 u
ICOM IC703. Ycunurtenu vMeloT MyUKponpoLeccopHoe ynpasne-
Hue, avanasoH Yactor 1,5-30 My, ceeToAMOoaHbIe HANMKATOPLI
BLIXOAQHOM MOWHOCTM M paboyero AuvanasoHa, asToMarvyeckoe
nepekniouerve TX/RX. MNepeknioueHne Auana3oHOB MOXHO OCY-
LECTBAATH ABTOMATUHECKV UK BRY«HYI0. CrucTema 3awmTsl B Ciy-
yae HenonaAcK yCUnvTensa unv aHTeHHo-puaAePHON CUCTEMBI, yBe-
NMHEeHVn yPOBHA NOOOUHDBIX N3NYyHEHWA aBTOMATUHECKN OTKAIONUT
YyCURUTENb U/VIV NOAKMIONNT TPAHCUBEP K aHTeHHe Henocpep-
CTBEHHO {pexvmM «00xoa»). [na PyHHOro BRIIOYEHVA pexmvma «00-
XOA» AOCTATOHHO BLIKAIOYWTb NMUTaHwe ycvnurens. BxogHan mow-
Hoctb 1-8 BT (MakcymyMm 12 Br nukosoro 3Hauenvs) ans HLA-150
n 2-15 Br (Makcumym 25 Br) gan HLA-300. MakcumansHan Bbl-
xoaHasa mowHocTs 200 BT nukosoro 3Hauenna y HLA-150 v 350
Bt y HLA-300. Ycunuteny BbiNyCKaloTCA Kak C AONOSIHUTENBHBIMA
sextunsitopamy (HLA-150V, HLA-300V), Tak u Ge3 Hux. Hanpsa-
xeHve nutanva 13,8 B, MakcuManbHblii norpebnsieMelii Tok 24 A
(HLA-150) n 40 A (HLA-300). Paamepnl 170x225x62 mm (HLA-
150) n 450x190x80 mm (HLA-300), sec 1,8 xr (HLA-150) v 3 xr
{HLA-300).

pynnoit paavionioGureneit MixW Team (http.//www.mixw.net)
paapaboraH MPUHLKMMaAbHO HOBbIA KOMILIOTEPHbIA MHTepdeic
Aans TpaHcusepa, MixW RigExpert Tiny. 3o yCcTpo#ACTBO, Coue-
Tan Bce HeoBXxoavMble GYHKUMM, MPOCTOTY WCMONB30BaHUA, OF-
NVUHBIY AV3aiiH Y HEBLICOKYIO CTOUMOCTL, ByaeT yao6HO kak MHO-
MM pagvoniobuTenaM, yenekaowmmes ungpoBLIMY BUAAMY CBA-
3, Tak n paboraowmM TpaamumorHsimm CW v phone. Otpa6ora-
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proving Two Classic Amp-

THE RUIIG TECRNOLODY AUTHORITY

AUGYST 200k

WA Cones B0

Dxon CtioapT, 0OCHOBLIBASICH HA CXeM-
HbIX PeLLeHnnX, NpeaioXeHHbIx HopmMarom
KpayxapcTom B koHue 50-X rogos npowno-
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cneuuanbHbix 0TBOAOB nepBrYHON 06MOT-
KU BbIXOAHOMO Tpaxchopmaropa v ¢ 60nb-
LWUM KOSPPUUMEHTOM HanpsiXeHus, Yem
Knaccuieckve p,=20...43%; T.e. pexvm

ro cronetns, paspabotan 30-BaTTHbIA 0S5 4F
namnossiii YM3Y, cxema kOTOpPOro noka- n i} - - ﬁﬁ]
3aHa Ha puc.2. Vipen cxemotexHuku Kpa- f1hot 4000t0t8 0016
yXapcTa B yrpoLLEeHHOM BUE NOKa3aHa Ha r_‘}lt:___ :zk
puc. 1. HeoGuiuHbIM SBNRETCA pasaeneHve 05 ' 0q
Harpy3ku BbIXOAHOrO ABYXTAKTHOMO Kacka- i+ VWA=
r
Aa Ha V1, V2 noposHy mMexay KatoaHbiMu ’\>|mfvn K20 Deg - u@
M 2HO[MLIMY LIeNAMWY NOCPeACTBOM AByX 1 —(%
OAMHAKOBbLIX U XOPOLIO COrflacoBaHHbIX =n, —
Tpaxchopmaropos T2, T3, nepeuuHbie 06- _;’:v
MOTKM KOTOPBIX BKIOYEHb! COOTBETCTBEH- l’ @
HO B KatoAHble Y aHOAHbIE Lieny Namn, a |
BTOpUYHbIE - 3anapanneneHsl CUHGA3HO.
Ha ynpoteHHoit cxeme V1, V2 u3o6paxe-
Hbl TOMOAAMMU, HO HA CAMOM fefle 3T0 NeH- ==
200602 R0 Neg FB
[ V2s 126SN7 A
0.68,FCt -
o " J *13.7v 1)
rput AAA
p R19 fR2 128 207
VVV Sereon
< )
100 4FC6
)l.
T Hasomond 129 T2 Horumens 1255
Bive
C OCaput
4 10K 2
0 s Soe Yoxt
)k
e 20V
<:%;g S—vvv Qq Vv Screen
Vil ¢ | RB IR Supply
Ttk A "m
-4 Q-r) :;non
Sl 10
-_— Ta Twin-Coupled Amp
= SSewan July 2003 5k
. NN Pric.2)
i 200 kY Rt Neg FB
AAN- J J
Negatrn Negatre Common Posame
(7T 3oV B6V
Brown 1 - TOAL! UK Ny4eBbie TeTPOAL!, BTOpPblE CET-  laMn OKa3LIBAETCs Yy Th BAnxe K TPUOAHO-
o §£i“_"-'"""“ 1268 KM KOTOPbIX MUTAIOTCA NOCTOAHHHEIM OTHO- MY, HEM K KNACCUHECKOMY «yNbTpanvHei-
CUTe/bHO O0LIero NPOBo/a HANPSKEHNEM.  HOMYy», 4TO GAronNPUATHO CKA3LIBAETCH Ha
40hmLoad  HeTpynHo yGeauTscs, 4To Mpu 8TOM OTHO-  K03dduLmMeHTe AeMNUPOBaHYIA HArpy3kn
Red 3 T2 Hamemond 1256 CUTENbHO KAaTOMOB HA BTOpbIE CEeTKN Oka-  (MeHblie BLIXOAHOe COnpoTvBNeHve Gea
3b6IBAETCA MPUNOXEHHON NonoskHa nepe-  npumereys OOC). HasHauerne nonymuk-
° MEHHOr0 HanpsXeHus KaroA-aHop, T.e.  podapafHbix KOHAEHCATOPOB B 3TOI Cxe-
00eCrneumBaercs T.H. «yNbTpanvHeiiHbiii»  Me - ycTpaHeHve acvMMeTpVM Ha BbICLLINX
PEXUM C KOSDOUUMEHTOM HANPAXEHUS  3BYKOBLIX HACTOTAX, BLI3bIBAEMOi NapasuT-
BYOpO#t ceTku P,=50%, KOTOPLIA MO CYTM  HBIMY VHAYKTUBHOCTLIO paccemsaudua u
pBrowe " poos * AIBIAETCH MECTHOM YMCTO BHYTPUNNAMINOBOI  pacrnpeneneHHoi emKoCTsi0 06MoTok T2,
Blue §£‘“ armond e Load Y MOTOMY GesbonesHeHHoi (B cMuicne  T3. B nonHoil cxeme pvc.2 pesucrop
o s TONLKO NiMHeapuaylolwed, 1.e. 6e3 noboy-  R28=6 Om BBeAEH A4/19 KOMNEHCAUMI pa3-
Red 3 T2 Hammond 1256 Hbix adpexTos) OOC. OH bGecrieieH 63 HOCTM CONPOTHBAEHMIA NONOBUHOK NEPBU4-
Brown

HOM oOMOTKM TpaHchopMatopa T1
Hammond 125E v Tem cambim npeorepa-
LEHNA acuMMeTpun pexvumoe namn V3,
V4. KCTaTVI, B KaueCTBe NocnegHux ucnonb-
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Twia-Coupled Amp Power Supply
J Stewant

Ri97
22

30BaHbl TPUOA-NyYeBble Terpoasl 6LUS,
TETPOAHLIe YacTn koTopbix (S§=9,3 MA/B,
Ua, =400 B, Pa_ =14 Br) paGoraior B
BbIXOQHOM Kackage, a TpuogHole (S=3,6
MA/B, Ua =400 B, Pa, =2,5 BT) - B
NUTAICLVX TETPOAb! KATOAHBIX MOBTOpUTE-
nax. BropyyHble 06MOTKM ABYX OAVHAKO-
BhIX BbIXOAHLIX TpaHchopmaropos T1, T2
Hammond 125E coeamHnioTcs B COOTBET-
CTBWM C pUC.3 B 3aBMCMMOCTM OT CONpo-
TUBNEHWS HArPY3KK - BEPXHWUW BapuaHT ansi
4 OM, HUXHWIA - ons 8 Om. Bxoproit kac-
Kaa-pa3onHBEPTOP NOCTPOEH Ha ABOVIHOM
Tprope Via/b. B karoasl atux namn yepes
R30, R31 HenocpeacreeHHO C Karonos
BbIXOAHBLIX TETPOZOE (a He ¢ aHoaos., Ona-
roAapA HeMy UCKNUIOHAIOTCS AONONHUTEb-
Hble pasgenvTensHble KOHAEHCATOpPbI) No-
AaI0TCA Hanpsxxenua Hernyboxoin OOC,
rny6uxa kotopoi Ha BY ocnabnsetcs ue-
noukoi C10R34, xomrieHcupyloLeit 3asan
A4X Ha BhICLLIMX 3BYKOBbIX HacToTax, o0yc-

LED

- +396 B no-
CpeACTBOM
NOHWXEeHUN
75-BonbrO-
BbiM cTabu-
nvrpoHom Z8
(tTwunwna
1N5374B; oc-
TanbHble cTa-
6UNUTPOHLI:

July 2603

o Negatve 144 V Supply

p——AAA

100-BoNbTO~

- getive 3B VSupply  Bhl€ ™Mna

NOBNEHHBIN HEVAEaNbHOCTHIO BBIXOAMbIX
Tparcopmaropos. 3ra obwaa O0C He
OxBarbiBaeT TPaHCHOPMaTOPLl U NO3TOMY
ceoboaHa OT NMVWHKUX Ha30BbIX CABUMOB,
4yT0 GNAaroTBOPHO CKa3bIBAETCH Ha YCTOM-
4YMBOCTU K CaMOBO36YXAEHUIO ¥ KadecTBe
3By4aHus. MockonbKy KOHGUrypauva Bbi-
XOBHOIO xackaaa Tpebyer oveHb GonbLLo-
ro Hanpsxexua packauky (200 B nepemen-
HOFO HanpaAXeHus Ha nNepeuYHol 0OMoTKe
T1 - ato npymepHo 250 B Ha yhpasnsio-
LUX CETKAX BLIXOAHbIX TETPOAOB), Apait-
Bep/ycvnvrtenb HanpsXeHUs Ha HBOVHOM
TpHofe V2a/b BLINONHEeH no cxeme C BONb-
TopobaBkoit, kotopas ofecneyveHa Nog-
K/oYeHneM pPesrCTOPOB aHOAHON Harpya-
k1 R13, R14 x aHoAaM BbIXOAHLIX amn fpo-
TUBOMONOXHOIO MNieYa ABYXTAKTHOrO Bbl-
X0pHOro kackana. Ha puc.4 nsobpaxeHra
cxema Gnoka nuranua. Ceresoil 200-BA
Tpacdopmarop - Hammond 274BX. Mono-
XUTensHoe aHoaHoe Hanpsixexve +396 B

(<]

1N53788B,
47-sonbroeble 1NS368B); HanpsxeHve oT-
pviuatensHon nonsipHocTv -144 B nogaer-
cA Ha xaroapl Apaisepos V2a/b (prc.2) v
yepes perynaropbl cmeweHvs P4 v Ganax-
ca cmewenna P3 ucnonsayerca pna ¢op-
MYPOBaHUA (HUKCMPOBAHHOIO CMELLLEHUA
namn BbIXOPHOro kackapga. banancvposky
MO NOCTOAHHOMY TOKY BbIMOHAICT NPU Ha-
naxueaHum, nobusasice Tpummepom P3
HYNEBOIro HaNPAXEHNA MEXAY KOHTPONEHbI-
mu Touxamu TP1, TP2 (pnc.2). Tpummepom
P4 yctaHasnvMBaloT HauasibHeIe TOKU namn;
KpUTEepUil - NOCTOAHHOE HanpsixkeHve +5,1
B Ha karoae TeTpogHoi Yactv V3 oTHOCK-
TensHo o6ulero nposopa. Tpummepom P2
CUMMETPUPYIOT N0 NepeMeHHOMY TOKY
BeCb yCMNIMTENb, MUHUMWU3VPYS ero Koadg-
$VUVeHT rapMOHMK NPV nogaye Ha Bxop,
CUHYCOMAANLHOIO Hanpsxexvsa. Makcu-
MaJIbHYI0 BbIXOAHYIO MOWHOCTb 30 BT ycu-
nvrens pa3sueaeT NpU BXOAHOM Hanpsixke-
nuu 0,76 B, obecrneunBan koadppuumeHt

1 81
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J1
120V AC

5A

$10V (NL)
485V {(LOAD)
TOTR1

rapmonvk He 6onee 0,25% co cneayiowmnm
«packnagomM» no rapmonukam: 0,19%;
0,1%,; 0,05%; 0,06% coOTBETCTBEHHO ANA
2-i1...5-% rapMOHVK. YpoBeHb UHTEpPMOAay-
JIAUMOHHBIX UCKAXEHWH, N3MepeHHblii no
meroavike SMPTE, He npestiLiaer -50 ab.
BuixogHoe conpoTuBneHne yewnvtens 2,3
Oma, 4To AnA 8-OMHOI Harpy3skn COOTBET-
creyeT k0apPruUMeHTy aeMndnpoBaHmn
3,5 («AudioXpress» Ne8/2004, c.12-23).
Jamnoewiii YM34 fxoseda Ctunna
B yNbTpanvMHeHOM pexume neHroaos V4,
V5 (puc.5, cm. c. 17) pa3suBaet BbIXOAHYIO
MowHocTs 60 BT, a B TpMOAHOM pexvime
{peavictopsl R21, R22 oTcoeavH1TL OT OT~
BOLOB BLIXOAHOIO TpaHchopmMaropa v nog-
KMounTH K aHoaam) - 35 Br. B nepsom ciy-
yae yyectBuUTensHOCT YM3Y coctaBnsier
0,58 B, koadpdurumenT rapmorvik 0,22% (60
Br/1 xlu), 2 BO BTOPOM COOTBETCYBEHHO
0,45 B u 0,3%. BanaHcnpoBKy PEXMMOB
V4, V5 no NoCTORHHOMY TOKY BbINONHAIOT
TPYMMEPOM (UKCMPOBAHHOIO CMELLEHUA

Texas Instrumaents Bur-Brown

P2A. [lea xackaga npepycvnutena V1A,
V2A v ¢pasonmsepTep V3A/B BbinONHEHD
Ha Tpropax 5687, kaxawlii N3 KOTOPbLIX NO
xapaxktepuctvkam 61m30k k BKIIOHEHHbIM
napannensHo AsyM Tpuogam 6SN7. [Ona
KOMMeHCaUun Heckonbko 60nbLIero koad-
¢vumeHTa ycunenvs Tpuoaa V3A no cpas-
HeHwio ¢ V3B (y nepBoro curHan nopaercs
Ha yNpaBifioLLylo CeTKy, y BTOpOro - Ha
KaToA) pe3vcTop aHoAaHoM Harpysku R11
HaMepeHHO VIMeeT COMpOoTUBIEHWE He-
CKOMNbKO MeHbtue, 4em R12. O6wan O0C ¢
BTOPVHHOM OOMOTKM BbIXOZHOIO TpaHcdop-
maropa TR1 (Hammond 60 Br, 4300 Om)
uepes P3A, C11, R23/R24 (pna 8-oMHOM
Harpy3ku R23=4700, pna 4-oMHoOM
R24=2400 Om) nogaercs Ha katon V2A.
BxopHo# kommyTarop S1A € perynsitopomM
rpomkocT P1A v pe3nCTuBHbIA kackang
ycunenun Hanpsxeuvs V1A obecneuvsa-
10T HOPMBIbHOE CornacosaHue ¢ NoGeIM U3
wieCcT1 CTOHHWKOB cvirHana. Ha pue.6 no-
KaszaHa cxema 6noka nuTamus. 3aech aHod-

Sveltana Ei
6N1P 12BH7AEG

C5
1mF

-

“AmF=1KpF

<TOVALFT. CHAN. ( l
AMP.

Hblf T1 - 200-BA Hammond P-T167H200 ¢
BTOpuuHOli obmMoTkoi 200 B/0,87 A. Ha-
xansHuin T2 - 6,3 B/10 A Hammond P-
T166S6, a T3 - 12,6 B/0,45 A, BkmoueH-
HblW «3300M Hanepess» - ero 12-sonbroBan
BTOpW4Has 06MOTKa COeaUHEeHa C BTOPUY-
Ho# TpaHcdopmaropa T2 Ha 6 B, noatomy
C «NepBU4HON, UCNONL3YEeMON Kak BTOpUY-
Has» T3 HanpaxeHve 72 B nopaerca Ha
BoInpAMuTens B2 cetouHoro cmewiexun -
70 B. A4X ycunurens B TPYOOHOM pexume
npoctvpaerca or 20 My oo 30 My npy Bbl-
xoaHo#i MowHoeTy 35 Brw ot 10 My, o 35
kY, npu 10 Br. My6ura OOC B avom pe-
*vme 18 ab. B ynbTpanvHeiiHoM pexvme
¥ MmowHocTy 60 Br A4X 30 My...30 xlu, 10
Br - 20 Mu...33 «lu, OOC 14 pb
(«AudioXpress» Ne8/2004, c.26-33).
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CTBUTENHbHOCTHIO,
Tpebylowel noBbl-

wieHHOW noasoav-

MOM MOWHOCTU. Ha

Bxope npumMeHeH

ManowyMALWUNA

KMON QY Texas

instruments TLO72

B VHBEPTVPYIOLLEM

x10 BkIIOHEHUN, Ha-

Output Power (d2)

TPYXEeHHbI Ha nu-
yrH HeViHBIi apaiiBep C

BanaHCHbIM BbIXO-

¥

Aom  BurrBrown

I DRV134PA. 3arem

1
||
'
—w
|
i
| 1
11
,000

1 10 100 1

10,000
Frequency (Hz).

1

1,000,000 C/€AYIOT NAMNOBbLIN
Avodeperunans-
HbIf YCUIIUTENL Ha

100,000

100 -

6H1M, kavogHble

noBTOopUTENN Ha

o kHz

TpVoORAaax

H o 10kHz

12BH7AEG v BbI-

10

® XoAHOW kackaz Ha
terpopax KT88 B

ynbTpanuHenHoMm

BK/IIO4EHUN C Ppuk-

CUPOBaKHbLIM CMe-

1 wexnem. Boixoa-
HOW TpaHcdopma-

Distortion(%)

TOop Plitron

PAT414200 (4000

Om, 70 Br) - Topou-

AanbHOW KOHCTPYK-

0.1
0.1 1

Output (W)

Tu6puanuii YM3M (puc.7) cnpoektu-
posax Caropy KoGaswuu nns pabotel ot
LWMPOKONONOCHLIX UCTOYHUKOB CUrHana
{SACD, DVD) Ha aKycTU4eckue cucrembl

uuy, 6naroaaps Ko-
10 100 Topo Bes 0OC no-
m CTUrHyTa BEepPXHAA
rpasuiHas JacTora

oxono 100 kM. Mpa-

¢ukn AHX yeunurens n ero koadppvumeH-
Ta rapMOHVK B ¢yHKUMM HaCTOTLI Y MOLY-
HOCTU NpVBefeHbl COOTBETCTBEHHO Ha
puc.8v puc.9. HyBCTBUTENLHOCTD YCTPO#-

y - wel”
482067 Py

crea 0,2 B. Bnok nuraHus BuiNoNHEH NO
06bitHOM CxeMe Y GOPMUPYET HaKas, aHos-
Hoe +450 B (crnaxusaiowmii unsrp 270
MkD/550 B - anekTponmTuieckuil KoHpeH-
carvop Nichicon), HanpsxeHve $prkcupo-
BaHHOro cmewenvn -45...-60 B/3 MA (no-
Aaetca Ha VG1, VG2 v perynvpyeTcs Tax,
4100kt Ha4aNbHBIA TOK KAT0Aa Namn BuiXoa-
HOro kackapa cocrasun 50 MA, 4TO aKBU-
BaSIEHTHO HanpsixeHnio 50 MB Ha 1-OMHbIX
pesncTopax a uenax ux Katofos), ABYXMNO-
napuoe =12 B pgna  Mukpocxem
{«AudioXpress» Ne6/2004, ¢.34-43).

®unun Tainop npueen cxemy
{puc. 10, k coxanenunio, 6e3 HOMVHANOB)
14-sartHoro YM34 Haynes Duophase
model V 3 panexoro 1934 r. OcHoBHas
0c0BEHHOCTb CXeMbl - GOpMUpPOBaHUE Ne-
PEMEHHOro NPOTUBOGA3HOr0 HAMPAXEHWS
Ha ynpasnsioweil ceTke npasoro no cxe-
Me NPAMOHaKaNLHOro TPUOAa BbIXOAHOM
CTYMNeHW OTAENbHON 0OMOTKOM BLIXOAHOrO
Tpaxcdopmaropa. «AsToTpaHcdasonHeep-
TOp», Yak cKkasars (~«AudioXpress» Ne7/
2004, ¢.72).

HeyromonHbiit Henbcon Macc npoaon-
XaeT CoBepLIeHCTBOBATL CEMECTBO OAHO-
kackafiibix YM34 Zen. Mpuaxasan cnpa-
BEAMBOCTb HapeKaHuin Ha kpaliHe HU3KUIA
KNA (4%) nepBbix BapuauTos ZenAmp,
HenbcoH B cenpmom Bapvaute ZV7-R
(pmc. 11) 3aMeHOI Pe3VCTUBHOIO NUTaHUS
Avdxackana Ha NnUTaHue OT aKTUBHOIO re-
Heparopa ToKa Ha NoNeBoM TpaH3ucTope
Q3 nossicun KA B 1,5 pasa, .. no 6%.
370 CBA3AHO C TeM, HTO NOTEpV HanpsxXe-
HYf Ha aKTVBHOM FeHepaTope ToKa MOXHO
6e3 ywepba ero 6onsluomy AvddepenHum-
anLHOMy CONPOTUBNEHWIO (HTO BAXHO ANsl
NuHeiivol paborsl TpaHaucTopoe Q1, Q2)
CHM3UTb OT NONOBUHDLI NUTaIoWero 8o 2...5
B. B narHoi cxeme Q3 popmmpyet 1ok 7,5
A, pacnpeaensembiii B COCTORHUU NOKOSI

L3 Tigg gseoa
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T 3 P
Yellowo
TT 1= i
ML4 &
()
v
200v
b3 7A S
$ 5 e
b < 20v |
==
Green © T
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noposHy mexay Q1 n Q2. TouHyio noa-
CTpOViKY 1 6anaHc BINDAHAIOT TPUMMepa-
Mu P1, P2; MK Xe yCTaHaBIMBaIOT paBeH-
cTBO noteHunanos (+30 B oTHOCUTENBHO
o6uiero nposoaa) Ha crokax Q1 n Q2.
O6wan notpebnseMan MOLLHOCTb COCTaB-
naer 375 BT, nbBUHasA AONA KOTOPOR Mpu-
xoauTes Ha peanctopel R8, R9 (no 112 Br
Ha kaxzoMm). TpanaucTopbl Q1, Q2 pacce-
usaiot no 56 Br, a Q3 - 37 Br. Lluppw ao-
BONLHO Brewarnfowme, Ho ana YM34
kiacca A B o6wWeM npuBbIMHbIE. 3aBuCU-
MOCTb K63¢¢wuweHTa rapMOHUK OT BbIXOA-
HOA MOWHOCTU Ha Harpyake 8 Om ana ZV7-
R nokaaaHa Ha puc. 12. Halwm noCcTosHHbIe
yuTatenu, cnepfwne 3a passuTueMm
ZenAmp-0OB yXe He Nepsblil rof, MOryT 3a-
METUTb HEKOTOPOE MOBbilEeHNe NMHENHO-
CTM - 3T0 NPOABNEHNE MABANBHOCTU aKTUB-
HOro reHeparopa TOKa Mo CPEeBHEHWIO C
pe3uncTusHbIM NuTaHneM Audkackana. AHX
ycunutens npoctupaercs ot Hyna ao 80
kI'y (-3 aB). BxopHoe conpoTuenexue go-
BONbHO Manoe - Bcero 1,5 kKOM. YnomsaHy-
Thie Bbille Lndpbl pacCcesaemoin MOLHOC-
TW HABEJIM ELLe Ha OFHY MbIC/b - 3aMEHUTb
pesucTusHyio Harpyaky R8, R9 nuayktus-
HoiA. B Takoi BapuaHTt ZV7-T (puc.13)
HenbcoH yctaHoBun cetesoit 300-BA
TpaHchopmatop Plitron Ha TopouaansHOM
MarHutonpoeoge, umelownii 06MoTKy
120+120 B ¢ oTtBopoM nocepeavre. He-
MHOTO M3MeHeHa U KoHgUrypauus reHepa-

TOpa TOKa: Tenepb OH NOAKIIONEH HE K CTO-
kam Q1, Q2 (NOCTOSHHbIE HANPSXEHUN
3[ecb NPaKkTU4ECKU paBHbl NUTaloWeMmy,
T.K. H2 UAYKTUBHOCTU NOCTOSIHHOE Hanps-
XEHWe U TaK PpasHO HynIo, T.e. NoAfepXu-
BaTb €0 AONOAHUTENbHLIMM Kackajamu
CMBICNA HET), & HENOCPEACTBEHHO K UCTOY-
HUKy nutanua +30 B. Ewe oauH HioaHc -
HanpsxeHue nuTaHua cHrxeHo ¢ 50 go 30
B, a cymmapHiiA Tok nokosi ¢ 7,5 0o 6 A,
Befib CBA3AHHbIE KaTyLLKW UHOYKTUBHOCTU
MOIYT pa3BuUTb HANPAXEHWUA, NOYTU BABOE
npesbilaiowme nuraiowee. Puc. 14 nnnio-
CTMpYET 32BUCMMOCTL KO3(pPuLIMeHTa rap-
MOHUK ZV7-T OT BbIXOBHOW MOLWHOCTU Ha
8-oMHOW Harpyake. A camoii 3ameyaTens-
HOI 4epTOM 3TOrO BapuaHTa ABNAETCA ero
KnA=16%, kotopbli B 4 pa3a BLilLe, YEM
B UCXOAHOI cxeme! Bbix0AHan MOLWHOCTL
30 Bt npu norpe6Gnsiemoit 180 Br - 310 yxe
COBCEM He nyrawowume uHuppb
(«AudioXpress» Ne6/2004, c.4-13).

Upxu Mnaxu ceoit YM34 mouyHoc-
Tbi0 2x130 BT BLINONHUN Ha OcHoBe YIMC
101 TDA7250 SGS-Thomeon (p#uc. 15).
HecMOTpA Ha OTHOCUTENBHYIO NPOCTOTY W
OTCYTCTBUE NOACTPOEYHBLIX INEMEHTOB, OH
o6nagaer BbICOKON NMHEHOCTLIO - KO3~
(PULIMEHT rapMOHMK NPU BLIXOAHOW MOLLHO-
ctn 40 Bt Ha yacToTe 1 k'l 1 Harpyake 4
Owma He npesbiwaet 0,004%. Mukpocxe-
Ma COAEPXUT CXeMy NOAAESPXKAHWA Havanb-
HOTO TOKa& MOKOA MOWHbIX BLIXOAHbIX CO-

cTasHbIX (JapnuHrtoHa) TpaHanctopos T1-
T4 Ges kaknx-nnbo TepmocTabunuampyio-
LYMX CEHCOPOB (BMECTO 3TOr0 MCNONL3YET-
€S OpUrMHa/IbHaRA CXeMa C MHTerpaTopamu,
BHELLIHWE 3/IEMEHThI KOTOPbIX NOAKIIONEHbI
Kk BoiBogy 3 UMC ans nepsoro u BbiBoAy 8
AJ17 BTOPOro KaHana), a Takke CXeMmy 3a-
WKTbl OT NEperpy3oK (BHELIHNE CEeHCOpbI
neperpyaok NoaKIoNeHb! K BoiBogam 4, 17
[AJ19 NepBoro v Beisopam 7, 14 - pns 8Topo-
ro kaHana). BeiBog, 5 - ynpasneHue (ecnm
U5<1,25 B) pexumoM «npurnyweHue»
(Mute) ¢ npakTu4ecKu HynesbIM TOKOM No-
TpebneHna. Cxema TAKKe OTAUYaeTCa H13-
KUM YpPOBHEM LUYMOB - NPUBEAEHHOE KO
BX0Ay HanpskeHne co6CTBEHHBIX LWYMOB B
nonoce 20 u...20 kl'y He npesbiwaer 3
MKB, a nopasneHme noMex Ha LWUHe NuTa-
HUA - He MeHee 75 pb («Prakticka
elektronika A Radio» Ne6/2004, c.28-30%).

Puxk Makaonanbs npeanoxun cxemy
YCUAIUTENR BAR ronoaHuix tanedoHoe
(puc. 16), umeloLmx conpoTtuaneHue or 16
Ao 600 Om. BxogHoii kackap, - auddepeH-
HuanbHbIiA Ha Nnonesbix TpeHaucTopax Q1,
nuTaemMbix TOKOM No 2,4 MA OoT ANOAHOro
MCTOYHMKE TOKa H& ABYX NapannenbHo
BKNodeHHbIx D1A, D1B tuna J508 (no 2,4
MA kaxabiit). Q2D2 ¢popmupyloT TokoBoE
3epkano, npeobpasyouiee npotusodas-
Hble TOKM cTOKOB Q1 B HECMMMETPUYHBIA
BbIX0A, kackapa. Q3 - 3170 MOwHbI (B KOp-
nyce TO-220) p-kaHanbHbih MOM-TpaHan-

-
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CTOp B CXxeMe € 06LMM NCTOKOM, paGoTa- sex
owwi B pexume knacca A. Ha Q4 - anano-
FUHHOM, HO n-KaHnansHoM MOfTe copmm- c2

posaH reHepartop Toka 160 MA. Koaddpu-
LWEHT YCUNEeHUs CXeMbl C Pa3OMKHYTOM
00C cocraanser 67 ab, ¢ 3aMKHYTOM pa-

0. o1u $50 550
i 02
1N4148

BeH 1+R8/R9. Mak-
CUManbHan BbIXOA-
Hasa MOLLHOCTb Ha
Harpyske 32 Oma co-
crasnfet 219 MBT,
50 Om - 300 MBT,
100 Om - 462 mBT,
300 Om - 200 mBT.
KoappuumeHr rap-
MOHUK YCURUTens Ha
Harpyake 50 Om npu
3TOM He npesbilaeT
0,005%. Nuranue
cTepeoBapuaHTa -
ABYXNONApHOE
+Vec=12 B/400 mA
(«AudioXpress» Ne7/
2004, ¢.14-19).

-ﬂ—u—

Paspalbatbisas HOBLIA BUHWN-KDPPeK-
Top Ans High-End komnnexcs, flax CToH-
N CTONKHYNCS ¢ Npo6nemoii BuiGopa: MHO-
roKackagHbI KOpPeKTop C NAaCCUBHOM KOp-
pekuvei unu ogHoKackaaHbIf C aKTMBHOA.
Yu4uTLIBES, 4TO CTOPOHHUKM NACCUBHOM KOp-
pekuumn o6bINHO paTyioT B NONb3y OTCYT-
cteus OOC, a Ha camom aiene OOC B 6onb-
WIMHCTBE TakKuX CXeM BCE PaBHO NpUCYT-
CTBYyeT (Npasfa, YacTOTHOHe3aBNCUMaS) -
Beab OY 6e3 OOC «BbiTb HE MOXET», OH
010poCcUn NpeaPacCyakU N OCTAHOBUACS Ha
MWHUMaTUCTCKOMN C TONKW 3pEHUs Konude-
CTBa kackajaos cxeme puc. 17. 3neck npu-
MeHeH coBpeMeHHblh OY Burr-Brown
OPAGB37 ¢ ManowyMawmMM BXOAHLIM Kac-
Kaaom Ha jfet-ax co cnekTpanbHON NROTHO-
CTbio COGCTBEHHLIX WyMOB He Gonee 4,5

2SA872
NP 25K3893L
R1
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R2 I‘I 00 50
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+15V  wenua OY scero 130 MkB,
a at1o noasonsneT o6oATUChL
] Boo6uie 6e3 paspenutenb-
———9—o vystup

HbIX U BNOKNPOBOYHBIX KOH-
AEHCaTOPOB Ha Ny T 3BYKO-
— BOro curtana. Peaucrop R7
MEXZY BbIXOLOM 1 MUHYCO-
BOV WWHOM nuTaHua ¢op-
MUpYEeT NOCTOSHHLIA BbITe~
Kalowmii Tok 2 MA, UCKYyCCT-

220y BeHHO o6ecneuunsan pabo-

OV.GND Ty BbIXOAHOrO kackana OY

20 B pexumMe knacca A. R1C!
+1 5F o6Gpasyior paauo4acToTHLI
+10 N ®HY, npepoTepawaomi
(0B +5 NL nonagaHue Ha YyBCTBU-
A N TenbHbIA BXOZ, KOppexKTopa
- s CUrHanons MOLHLIX MECTHbIX

' _1'; N panuocTaHumii uan «Mo6u-
45 NN NOK». YacTOTHOKOPpEKTU-
20 N pyowans 00C popmupyer-
20 50 100 200 500 1k 2k Sk 10k 20k C% uerbio R3-R6C2C3CE u
—= f [Hz} ob6ecneynsaer COOTBET-

cTeue TpeboBaHUAM CTaH-
napra RIAA BnnoTb 80 Heo6blYHO BbICOKOM
yactotsl 50 kL. Ha puc. 18 usobpaxkena
cxemMa 6noka nutanus. 3pech T1 - Topou-
NanbHbii ceTeBoi TpaHchOpMaTOp MOLWHO-
cTbio 50 BA ¢ BTopuuHOi 06MOTKOR 2x12
B. KoaddpurumeHT ycuneHun ycTpoiicTea Ha
yactote 1 kl'y, paseH 44 b v ontumanex
O]9 TONOBOK 3BYKOCHUMATENS C YYBCTBU-
TensHocTbio 3...5 MB («AudioXpress» Ne7/
2004, ¢.6-13, 67).

But CnpuHra onvcan HeCKONLKO He-
CNOXHbIX 3BYKOBbIX CXEM Ha TPaH3MCTopax,
KOTOpble NpeAHasHau€eHbl, KOHEYHO, He Ans
High-End annapatypb), HO BNONIHE NPUroa-
Hbl fNA MyNbTUMEe N~
HbIX NPUMEHEHW Unn

+*15V  nna nosTOpeHus Ha-

YMHaLWUMK paano-
niobutenaMu-ayamno-
¢unamn. Tlepsan
(puc.18) - 310 BU-
HUN-KOPPEKTOP C aK-
TMBHEIM (POpMUpOBa-

S
270u 1k2u % 47y

Huem AYX (puc.20)
uernbio o6weit O0OC.
Bropasn (puc.21) - ak-
TUBHbIV TeMBpobnox

HB/AI L, ONTUMANEHLIM A8 UHAYKTUBHOM
rONOBKW 3BYKOCHUMATENS C NOABUXHLIM
marHutoM (MM). Kpome TOro, TexHonorus
nasepHoit noaronku Difet® obecneunna

0V.GND By (P2) u H4 (P1) ©

©AUHNYHBIM K03pdn-
LMEHTOM fepesayn B CpeiIHEM NONOXEHUK
perynatopos. Tpertba cxeMa (puc.22) -
ycunurenb BOCNPOM3BAEHUA AR Kac-
ceTHoro nneepa unv MarHutopona. Me-

_ -12vDC
NJM7912FA
1.5A R2
- 430
D6 2w
1N4001

pexnioyatenem 120/70 us ¢popmupyercs
AYX koppektmmn ana neHT IEC type 1 (120)
wnu IEC type 2 n type 4 (70). NMutanne scex
cxeM ogHononsipHoe +15 B («Prakticka
elektronika A Radio» Ne6/2004, c.4).

Hpaiisep nbesonpusopna (puc.23),
paspaboTaHHbii Punom JIaHHUCOM, SBNSA-
€TCs BbICOKOBONbTHLIM YCURWUTENEM, Cro-
co6HbIM paboTaTh Ha CUNbHOEMKOCTHYIO
(oo 3 m®) Harpysky. B cBa3u € Tem, yTO
3NneMeHTHl Nbea3onpusoaa 06bIMHO UMEIOT
CUNLHOBLIPaXEHHLINA rcTepesuc npm 6nua-
KOM K HYAIO HaNps>XeHUW, TO OHU H&cTo Y-
PaBnAIOTCA OJHOMONAPHBLIM HAMNPSKEHNEM.
B paHHOM ycTpoiicTBE NO3TOMY Npeaenb
BbIXOAHOMO HaMPSXXEHUN aCUMMETPUYHDI B
COOTBETCTBUM C HANPAXEHUAMU NUTEHWA
+120 B v -35 B. OcHogoi CXeMbl AB-
naerca OY OPABO6, yepea ABYXTaKTHbIIA
kackog MJE340/BC107B/BC177B/
MJE350 ynpaBnaiowmii ABYXTaKTHLIM Bbl-
XOAHbLIM KackaaoMm Ha nonesbix IRFax. [isa
nocnegHux kackeaa oxeayeHbl OOC yepes
penutenb 2k2/240R 1 ABASIOTCS NO CyTU
ycunutenem ¢ Tokosoit OC (o6napaiowmnm
AOCTATONHbIM 32MaCOM YCTOWNMBOCTY NPU
paboTe Ha EMKOCTHYIO Harpyaky). MurtaHue
QY ocyuiecrenserca yepes crabunuaaro-
Pbl HANPAXEHWA Ha UCTOYHUKAX ONOPHOTO
HanpsxeHusa LM611, OY n manomouiHbix
MOM-TpanaucTopax 2SK1152/IRFU9110.
MocKonbKY TOKM MCTOKOB TPEH3UCTOPOB
BbIXOAHON CTYNEHW HeNpepbiBHO OTCREXU-
BaloTca uepe3 peanctopbl 4R7 B uennx
MCTOKOB U NEPealoTCs B CXeMy CMeLeHnn
MopraHa (Ha ocHose SSM2220/SSM2210
1 06pamnaIoLWnX KOMNOHEHTOB), TO Heo6-
XOAVMOCTH B AOMNONHUTENLHON TEPMOKOM-
neHcauvm/crabunuaatmm Het («Electronics
World» Ne3/2004, c.25).

YcrpoiicTeb 6ecnepe6oitioro nura-
HUs (puc.24), paspaboTaHHoe I930M
PaxmaHoMm, npefHa3HayeHo A asapuii-
Horo nutanua MK, Tenesnsopa nnv apyroi -
P3A mMowHocTeio o 500 Br. Yactota nu-
Taiowero Hanpsixenus 100 My, ee npu He-
06X0AMMOCTIN MOXHO PEryNNpOBaThL Pe3n-
ctopom R8 B OBOALHO WUMPOKMX Npepe-
nax. Nepsan yacTb ycTpOWCTBA - aBTOMa-
TU4eCcKan «3apsixanka» akkymynaTtopa 12V
BATTERY, ckoHpurypnposaHHana BOKpYr
komnapartopa Ha QY IC1. Ecnn Hanpsxe-
HUE Ha aKKyMYRATOpe MEeHbWe 3a4aHHOT0

Panunoxobbu 4 /2004
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ICs: RESISTORS:
IC1=CA3140; IC2=4047; IC3=Any 12V regulator R1-R3=10KQ; R4=120%; R5=2.7KQ; R6=50K: R7,R10-
TRANSISTORS: R11=2.2K; R8=220K; R9=330K; R12-R13=680-SW
Q1=C1061 or D313 or any general purpose; Q2,Q3=BD139; CAPACITORS:
Q4, Q5=BD249 (on heat sinks) C1-C2=47pF-25V; C3=100uF-16V; C4=4.7nF
DIODES: RELAYS:
D1, D2=Bridge rectifiers (6A) or made from IN4009; D3- RLI1-RL2=12V-SPDT; RL3=12V-DPDT
D8=1N4002; Z1=9.1V-1W; Z2=6.2V-0.5W
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TpummepoM R2, TO ceTeBoe HanpsxxeHue
yepes noHuxamowmii Tpascgopmarop T1,
BbiNpAMUTENnsHbIA MoCcT D1, crnaxvsalo-
wmit C1 1 HOpManLHO 3aMKHYTHIE KOHTaK-
Tol NC pene RL1 3apaxaer akkyMynaTop.
Kak Tonbko HanpsxeHue Ha MnocnepHem
npesbicuT nopor, komnaparop IC1 oTkpo-
€T TpaHaucTophblit Koy Q1 n pene RL1
pasopser uenb NC, npekpawias sapaaky.
Bropas yacTb ycTpoiicTBa - npeobpasosa-
Tens HanpsxxeHua Ha KMOM UC mynbtu-
BuGpaTopa IC2, popmumpyioLian NpoTUBO-
¢pasHbie MeaHapbl Ha 6azax Q2, Q3 n Mow-
HbIX Knloyeebix Q4, Q5. MocnesHye KOM-
MYTUPYIOT MNepBUYHLIE NONYOBMOTKM NOBbI-
Walowero ceTesoro Tpanchpopmartopa T2,
Ha BTOpUYHOM 06MOTKE koToporo ¢hopmu-
pyercs Hanpspxerune 220 B. Ao D7, D8
sawmwaior Q4, Q5 ot 6pockos 06paTHOro
HanpPAXEHWA MeXAy UX KONNeKTopamu u
3MUTTEPaMU, BOSHUKZIOWUMA B MOMEHTbI
KOMMYTaLMK Ha UHAYKTUBHOCTM OGMOTOK
TpaHchopmaropa. TpeTba 4acTb ycTpoit-
CTBa - CXeMa aBTOMaTU4eCcKoro nepekio-
yeHus. Ecnn HanpsxeHue ceTn B HOpMe,
70 4epe3 suinpamutens D2IC3C2 oHo pas-
MblkaeT KoHTakTbl pene RL2, a koHTakTbl
RL3 o6ecne4mnsaloT noaKIIoYEeHNE Harpys-
KV HenocpeacTBeHHO k ceTu. Mpu yMeHb-
LEeHUN HanpsaXeHWs ceTn koHTakTel RL2
3aMbIkaloTes, BKIloyan npeobpasosarent
HanpsbxeHus, a RL3 nepewioyaeT Harpys-
KY KO BTOpUyHO# o6moTke T2. MapaMeTphl
TpaHcopmartopos: T1 220 B / 17 B - 80
Br, T2 220 B / 10 + 10 B 500 Br
(«Electronics World» Ne6/2004, c.28, 30).

3apsnHoe ycTpoicTBO (pHC.25),
npepnoxeHHoe Muo MuHom, nossonfer
o6CnyxmBarb HUKENb-KaAMUEBbIE U HU-
Kenb-MeTanArMapPUMAHLIe aKKYMYNaTOpb
Tpex OCHOBHbIX TUNOpa3Mepos - AAA, AA
1 6F22. B ee 0cHOBE - nHTErpanbHLI CTa-
6unmaarop LM317 B xoHUrypatium rexe-

Tt
VN2460N8

F1
220
25V
35mMA T 15 8 7 I

D1 D3 NC G s

iIc1

230V 1
~ . HVIN v ouT

& SRO3x
a NC GND NIC

4x 1N4007

2 L) 3

Ill Wionb

=
CTONLKO, 4TOGk! IC1 nNepeliina B8 pexum re-
HepaTtopa Toka. ConpoTUBneHne peancTo-
pa CBA3AHO C TOKOM 3aPANKU BbIDEKEHU-
eM R = 1,35/ ¥ ero MOXHO M3MEHUTL BNa
anemeHTa nio6oit emkocTn. Pekomenaye-
Mbli TOK 3apaaa YucneHHo paseH 1/10 em-
KOCTU 3NeMeHTa, T.€., Hanpumep, pna NiCd
AA emkocTbio 1700 MA4 38PROHLIA TOK A0A-
XeH coctasnate 170 MA npu BNUTENLHOC-
T 3apsapkm 15 vacos («Elektor Electronics»

Ne7-8/2004, c.35, 36).

Ha puc.26 noxasaHa cxema npepno-
xeHHoro Mperopom KnsitHom Manomouy-
Horo cereBoro 6noka nuralus, Ghopmu-
pyiowero ctabunnManposaHHOe Hanpsaxe-
Hue 3,3 B (IC1=SR036 ¢pupmbl Supertex -
www.supertex.com) nnu 5 B (IC1=SR037)
6e3 xakux-nubo Tpancdopmaropos nnm
KaTywek UHAYKTMBHOCTU. OCUMANOrpaMMbl
HanpPsXeHWUi B KIIOYEBbLIX TOHKaxX yCTpOi-
CTBa nokasaHbl Ha puc.27. BectpoerHbii
KOMNapaTop ynpasnsaeT kiouessiM T1 Tak,
4TO OH OTKPbIT TONBKO B MOMEHTHI, KOraa
MrHOBEHHOE 3Ha4YeHUE BbLINPAMAEHHOro
CeTeBOro HanpsmkeHus (ocuunnorpamMma a)

" mMeHbwe 18 BONLT.

Kongencarop C1

@ 18V CrnaxvsaeT rnynsca-
+

oA max. LMK 3TOrO Hanpsixe-

€1 HuA, ¢$opMupya

BXOAHOE Hanpsaxe-
HUWe (ocuunnorpam-
ma b) Ha BuiBOpE 7
MMC - Bxope cTabu-
+3V3 (SR036) NIM3ATOPa MUKPOCXe-
+5V0 (SRO3T) 1. Ha BLIXOAE CTa-
6unnaaTtopa nony4a-
€M MOCTOSIHHOE Ha-
Pric.26) npaxeHue (ocuun-
16V norpamma ¢). Mak-

CUManbHBIA TOK Ha-
rPY3KM TaKO# CXeMbl
30 MA («Elektor

i Electronics» Ne7-8/
+300V 2004, c.41).
Jhopsur Jiu-
GepTuH onucan pe-
XYPHYIO «OCBETH-
TENbHYIO Namny» U3
15 Genbix cBETOAU-
onoB (puc.28), nu-
+18V + TaeMbIX OT CETW ne-
+5V pemeHHOro Toka 220
V Pc'\ V V B 50 'y npocreiiweit
~ . cxemoii Ges TpaHc-
¢opmaTopos unm Ka-
paTopa Toka, Ho 6e3 npu-
BBINHOIQ PE3MCcTOpa Ha Bbl-
sofe ADJ, sapalowiero ToK. P g
BmecTo Hero npuMeHeHsb! “ ”&
R1-R3, asToMatM4ecky Kom- K e

MyTUpyeMbie Npu Nnoacoe- -
AMHEHUM COOTBETCTBYIOWMX .
akkymynatopos. Koraa, Ha-

npumep, nogknioyeH AAA

(AA, 6F22), To Tok yepe3 R1

(R2, R3) co3naer Ha 3TOM

pe3ucTope HarpsbkeHue, oT-
kpoisatowee T1 (T2, T3) Ha-

Papuoxobbu 4/2004
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BaTh TOK £0 300 MA.

B MMC BCcTpOEHbI
Takxe cxema no-

NAPHONYBCTBUTERD-
HOTO KOMMYTaTOpa
(BuiBOAKI IN) M napa

_ lcom

MAX 4684

+1.8...5.5V

BATT.

Prc.31
MAX 4684 EUB

TylWeK MHAYKTUBHOCTW. [Mockonbky Ans nu-
TaHWA CBETOAMO0B HEOGXOAVMO NOCTOSH-
Hoe HanpsixeHue (a o6paTHoe HanpsxeHne
6onee 5 B BoIBOAUT MX U3 CTPOA), B CXeMe
(pyc.29) npumeHeH swinpaMutens B1 co
CrNaXuWBaIoWMM NYNbCALMN KOHOEHCATO-
pom C2. Tok yepea BKIIOYEHHbIE NOCHe0-
BaTensHo csetoauogel D1-D15 orpannyen
peanctopom R2 Ha ypoete 10-12 MA, ko-
TOPOro AOCTATONHO, HTOGbl CyMMapHbIii
cBeTOROM NOTOK BbiN 3KBUBANEHTEH O0bIN-
HOIN Nnamne HakanusaHua MOLLHOCTBIO 20
Br. B 10 %€ Bpema notpebnaeman ycTpoii-
CTBOM MOLLHOCTb COCTaBNAeT YyTh Gonblue
ofHoro BatTa. MMajeHue HanpsaXeHWs Ha
BCex NATHaAUaTM CBETOAMOAZX COCTaBNs-
eT npumepHo 45 B, a Ha R2 okono 7 B,
noaToMy AnA raweHun mabbiTouHbix 220-
45-7=168 B ncnonbaosaH konaeHcarop C1.
Ero peakTusHOe CONpOTUBREHUE PaBHO
Xc=1/(2rfC)=14,4 xOM n obecneunsaer
CHUXEHUE HanpsXEHWS Ha BbIXOAE BbiNps-
MuTens - koHaeHcarope C2 go 52 B Ges
notepb sHepruu («Elektor Electronics» Ne7-
8/2004, .46, 47).

Mpu akcnnyarauvMm nepeHOCHOR pa-

BbINPAMUTENbHbIX
MOCTUKOB anq cob-
CTBEHHOI O KOPPEKT-
HOro nutaHua. Ha
puc.31 n puc.32
nokaseHol ABa Ba-
puaHTa noakoye-

Hus Gatapeun BATT,

npuyem 8 o6oux

p-channel MOSFETs cnyyaax nonsp-
‘\ HOCTb HanpsXeHus
H& BbIX0A4e (BLIBOAbI

AnoannapaTtypbl ¢ 6atapeiiHbiM NMTaHNEM
BCerfia UMeeTCsl PUCK «NePEenoioCOBKMU»,
KOTOPbIA ANA MHOTUX TaKUX yCTpOWCTB AB-
naetcs «cMepTenbHbiM». K.Tuanep npea-
NOXWN CxeMy ycTpolicTsa, obecrneunsaio-
LWEero WTATHOe PACMONOXEHNE «+» U «-» M-
TaHWS HE3ABUCUMO OT NONAPHOCTU BIJIIO-
yeHus 6atapeun. B ocHose - UMC MAX4684
(http://pdfserv.maxim-ic.com/en/ds/
MAX4684-AX4685.pdf), paspaboTaHran
upmoii MAXIM cneunanbHo pna 3Tux Le-
neii. OHa copepxvt (pumc.30) napy nepe-
Koyareneil Ha p-kaHanbHbIX U N-KaHanb-
Hbix MOM-TpaHancTopax ¢ 04eHb ManbiM
conpotuenervem (0,3 Oma npu nuTaHum
1,8 B 1 0,2 B npn nutanum 5 B) B OTKpbI-
TOM COCTOSiHUM, CNOCOGHBLIX KOMMYTUPO-

MAX 4684 EUB

3 1 9) +V HenameHHa. Mo cpasHeHUIO C
APYrMMn BapuaHTamm yCTpOCTB «aBTono-
NIOCOBKU» ONUCLIBAEMOE BLIrNAANT ABHLIM
nmpepom: npu Toke Harpyakn 100 MA Ha
Hem napaet scero 0,04 B nnn pacceusa-
ercs 4 MBT, B TO BpeMf kak Ha cTaHpapT-
HOM pelieHnM B BUpe MOCTa U3 4 ANOA0B
LUotTkmn napaer 0,8 B / 80 mBT, a Ha 06biu-
HbIX KPEMHMEBLIX AN0Aax 1 Toro Gonblue -
1,3 B / 130 MBT («Elektor Electronics» Ne7-
8/2004, c.110, 111%).

AxycTuueckuit Bisliovarens (puc. 33)
A.TNaptura ynoben s BIUIIOYEHUA CBETA
B MNPUX0XeW No 3BOHKY B ABepb, TenedoHa
MAKM ApYroMy rpoMKoOMy 3ByKy. OH conep-
MUT MUKPOGhOHHBIA NpepycvuuTens VT 1DAL,
BuinpsMutens VD2VD3VT2C7, pene K1,

AN <2208 N

FU1 0.25A
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CXeMy 3a0epXKu (Ha BpeMs
OKONO MUWHYTHI) BbIK/IIOYEHUA
VT3VT4VTECB, ucnonHurens-

5

I vor—+
Ko4028

TRAd

HbiA yaen VU1VU2VSI. Mog-
KJNOHEIOT YCTPOWNCTBO napan-
NENbHO WTaTHOMY BbIK/IIO4aTe-
nio ceeta (puc.34), ero nura-
HWe OCYLLECTBNAETCH OT CeTn

Infrared putse geneaator !
Reflected radiations receiver

Values of elements marxed 8y * are
vazied to fune up the device

542004

VA

AYANO BUREQ (B30 + FNEKTPOHWKA « KOMITLIOTERY
cTeus Gonblue 2,5 MeTpOB, TO Ha BbIXO-
Die ycTpoiicTea curHan otcyrcrsyer. Ha
nopore 2,5 METPOB B AMHEMUKE MONB-
NAeTcA ene CrbiWHLIA TOH 4acToTon 2,8
KI'li, FPOMKOCTL KOTOPOro peaKko yeenu-
4nBaeTCa Npu nNpubnmkeHnn K o6bLekTy
6nunxe wem Ha 1 m («Electronics World»
Ne7/2004, c.48).

Muoctumynatop (pwc.36) A.Mo-
XopeBa No3BONAeT CNopTCMEHaM Hapa-
WMBATH MbILEYHYIO MacCy, @ XEHLMHaM
- n36aBnaTeca OT Uennionuta u 1.n. OH
COCTOMUT U3: reHeparopa CTUMYnMPYIo-
wmx umnynscos DD1.1, DD1.2; reHepa-
Topa moaynauum DD1.3, DD1.4; reHepa-
TOpa 4acToThl 3anonHexna DD2.1,
DD2.2; ycunutens mowHoctn VT9,
VT12, VT13, T1, VD10; crabunusaropa

Yepes 06biHbIN HecTabunnan- —’:-0-?-‘ VT14, VT15; atrenioaropa u ¢popmupo-
posaHHbiA BT T1VD1C1; no- Kme & gur Barens umnynscos VD4-VD7, R10-R13,
Tpebnaembiit TOK nopsaka 60 - C2, R39, R2". BuixoAHble CTUMYAMPYIO-
MA («Paaunomup» Ne7/2004, "’”:.I.”_"’ﬁl_ L& =L e UMNynNbLCbl NPEeAcTasnaioT coGoi
c.37). o s Tle % 7| ¢ reor perynupyembie no amnnutyge (R2')
5
A.l'vepunos u A.Tepeck s 4"_-'; CUMMETPUYHLIE GUNONAPHLIE UMNYNLCH!
nNpeanoxXunu cxemy uHdpa- q P a’f:':b_ fren e perynupyemoi 4actoTbl 3anofHeHus
KpacHoro nokaropa |, £ g 7308 (R4) v yacTotel nosTopenus (R1°), Mo-
Lﬂ::bi?;:;oﬁzﬁ:l: ?1?::: &@941 L| = 5 “?_!}M;i AYNMpOBaHHLIE NO TpaneuenpanbHOMy
x Ran :lm 3
asm. Mepepaiowan yacTs yc- sers. = Ton Uaax G 7A a)
TPONCTBA (BEPXHAN HACTb CXe- T,;g,, -
Mbl) FeHepMpyeT NakeTbl UM-
NynbCOB C HacToToin 2,8 iy
(DD1.1, DD1.2) prmrensHocTeio 20 Mcene-  (fp=2,8 kTLi) KOHTYp U3 KOHgeHcaTopa 47H* 6)
puonom nostoperus 0,5 ¢ (DD1.3,DD1.4). 1 nepsnyHOi 06MOTKY 3BYKOBOIO NOBbILLE-
Mocne ABYXTpaH3auCcTOpHOro younutens  towero (1:2,5) manoraGaputHoro TpaHc- m
OHU M3NY4AIOTCA MowiHEIM VIK-cBeToano-  (pOopmaTopa OT KapMaHHOTO NpUEMHUKa. B)
Aom GaAs LED. B npuemnuke curiancdo-  [lanee curvan yepes yCUAUTENb Ha
Toamona S1 younueaetcs 8 UMC K548Y-  KT3102E nogaercs Ha ManorabapuTHbIA
H3A, HarpyxeHHOW Ha pPe3OHaHCHbIi  AuHamuk. Ecnn paccTosHue oo npensT-
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38KOHY C 3KCNOHeHunanbHoi (popmoi
¢ppoHTa 1 cpeaa. Nepexnioyatenamm S1,
$2 MOXHO BK/IOYUTE KaK aMIIUTYAHYIO, TaK
M YECTOTHYI0 MOAynsumio (puc.376 #u B).
TpaHcgopmarop T1 BoinonHeH Ha GpoHe-
BOM ceppeyHuke B36 na deppura
2000HM. O6moTku | u Il copepxar no 80
sutkos N3N1-0,2, a Il - 420 suTkos MBS
0,2. AnekTpoabl (NOAKNMONAIOTCA K KEM-
Mam X1 1 X3) paamepammn 20x120 MM Bbi-
nonHaIoT U3 Ppropkayvyka CKd-26, Hanon-
HEHHOIO aleTUNEeHOBOW Caxel, Mnu us nu-
CTOBOTO CBUHLIA TONWMWHON OKONO nony-
munnumetpa («Paguomobutens» Ne5-6/
2004, c.26-29).

Mpo6HUK Ans NPOBEpPKU NONEBbIX
TPpaH3uctTopoB (puc.38) paapabotaH
W.HewaesbiMm. MpuHLMN ero peiicTeus oc-

A A .

AYLMO+BHAEGCBAb+ DNEKTPOHIKA- KOMILIOTERbI
HOB@H Ha TOM, 4TO UCNpasHbLIA

- AU KECT
53 JAHRGANG - I 2004 6 , 04

€450 AU €I CHF 500
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nonesoi TPaH3UCTOP, NOA- | 7 +
KIIOYEHHLIA K pasbemy XS, ,I%;n'g'zzrz-n% 100mex gfq[;_l L < rZ"i'”
COBMECTHO C TPaH3VUCTOpOM o ¢ . .
VT1 o6pasyet MynbTBUGDa- e wo] 3.1 \vd" p-sanan
TOp C EMKOCTHLIMU CBS3AMM, a1 [] <-¢
reHepupyIoLINIA € YacToToM ;g; w L td<.e

HECKOAbKO rept. To ecTb uc- + | 01wk <.3 n-Kanas”
NpasHbIA «NONEBUK» MHANLN- 1 [z RS -[f]-m L um

pYercs MUrasMeM C aTol ya- KI3156  w00snxssg T IEO M X m

croroii ceetopmnopa HL1. Ha-

NpsXeHWe NUTaHusa ycTpoii-

cTBa - 9...12 B, norpebnaembilit TOk OKono

40 MA («Paguo» Ne5/2004, c.58%).
Ethemnet-koHTponnep muxkpo WEB-cep-

sepa IOprena BuxeHxaysepa npegHasHaueH

B9 BUCTAHLIMOHHOIO (4ePe3 UHTEPHET) MOHM-

TOPUHIa h ynpasnervs pa3Hoo6pasHbivMm Gki-

U+

?

TOBbIMM U/ NPOMbILLNEHHBIMM YCTPOMCTBAMU
- 0T 2BTOMATMYECKMX CTAHLMIA HabniogeHun 3a
noroaoi A0 Ko(eBapOK 1 OCBETUTENLHBIX NPO-
*exTopos. Cxema (puc.39) comepxut BCero
OfiHY MUKPOCXemMy - ceTesoit apaiisep IC1
CS8900A-CQ. MoaxnioseHne K rnobasbHol
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Ne8/2004, ¢.19-20).

B asTomo6unnax paamonioburenu Hepea-
KO UCNONL3YIOT AOMONHUTENbHLIE aKKyMy-
NATOPLI AN NMMTaHUA NOPTATMBHOW Npm-
eMonepezaalowieii annaparypsl. Bondranr
LWxeitnep (DJBES) npeanoxun KOHCT-
pyxuuio HeGonbLIoH NPUCTABKM, NO3BO-
naoLYeit ocylecTBNATL 3apRAKY TAKOro
aKKyMmynstopa Bo Bpems e3apl. KoHuen-
LiMA 32pAAHOO YCTPOCTBa Gasmnpyercs Ha
ToM (akTe, 4TO paboTaiowan AuHamo-ma-
WnHa Asuratowerocs asTomobuna obecne-
YUBEET 3aPAAKY aKKyMYNATOpa Npu Hanps-
xeHun 14,5 B. Korga moTop He paGotaer,
6OpTOBOE HANPSXKEHWUE B 3aBMCMMOCTU OT
CTeneHWn 3apAaKuM U Harpysku nagaer ao
12...13,8 B. 31y pasHuLy B HanNpsXeHUsX
2BTOp MCNONL30BaN AN NOAKIIONEHURA A0-
NONHUTENBHOTO aKKYMYNATOpa ANA 3apaf-
KW TONbLKO K paboTaiowell AMHaMo-mallim-
He. [1ns 37070 OH npumeHun OY TLOS1P
(iC1 Ha puc.43) B kauecTse KoMMaparopa.
Ha unisepcHom sxope IC1 uenoukoii R1vD2
3afaHo onopHoe HanpsixeHve 6,8 B, a Ha
NpsIMOM BXOAE C NOMOLLbIO AEenuTens
R4...R6 Tpummepom R6 ycTanasnisaercs

JA1
KP142EH19

3
KT31075M

8

R13
22K

R2 56K

38
N
258 1

o

KA1osM

%,

R11 Ri2 68K
10K

56K

R3 15K
N

CETU MHTEPHET BbINONHAETCS HePEes3 NIOKANBHYI0
ceTb Ethemet (noapasymeBaeTcs, YTo OHa co-
eAvHeHa C uHTepHeT) - IC1 conepxuT TpaHcu-
sep 10Base-T - 10-Mbut/c, noaxnioHaeMbli K
pasvemy K3 uepes Ethemet Tpancdopmarop
T1na TG43 (Halo) unn ST7010T (Valor). Mo-
ckonbky WEB-cepBep pabotaer peantHo B
TCP/IP cetu, obpatueHre K Hemy BO3MOXHO
yepes, Hanpumep, Gpayaep kakoro-moo MK,
TaloKe NOAKNMOYEHHOrO K ceTu. Mo ymonyanuio
1P-anpec mikpo WEB-cepeepa 192.168.1.156,
3arpyxaemas CTPEHULA BbINMAOMT KaK [0Ka3a~
HO Ha purc.40. Cam WEB-cepBep BbiNOSIHEH HA
nnate MSC1210, onucaHnHoi B «Elektor
Electronics» Ne7-8/2003, a N0, kacaoweecs
3TOr0 NPoeKTa, MOXHO 3arpy3vTs ¢ http://
www.segment.nl/download/044026-11.zip -
apxve 7,5 MB C KOMIUSITOPOM M MCXOAHBIMM
kogamu («Elektor Electronics» Ne7-8/2004,
c.12-18).

PaguomukpodoH A.Haymoea
(puc.41) paboTaet Ha vacTote §7,9 MI'y
n ¢ obbiuHeIM YKB npremHukom oGecne-
unBaeT AaNbHOCTH cansu A0 200 m. OT onu-
CaHHbIX paHee aHANOroB OH OTAMNEEeTCH

Hanuunem APY (VT1 kak ynpaensaembiit
pe3ncTop ¢ petekTopom VT3) B MukpodoH-
HOM ycunutene DA2, e Takke Gonee Bbi-
COKOW CTaBbuUnbHOCTBIO HaCTOTH Gnarogaps
MCMONL30BHWIO ABYX PAIHECEHHLIX KOHTY-
poB (yactorozagawowero L1C9VD2C10 u
aHTeHHoro L3C15C16) amecTo 06biMHOIO
OfHOro B «€MKOCTHOM TpexTouke». L1 - 8
BUTKOB NMBJ1-0,25 «BUTOK K BUTKY» Ha Kap-
Kace avaMeTpoM 6 MM C cepfieyHVKOM ot
KoHTypa ®[M4WY TB YCUT; L2 HamoTaH Ha
pesuctope C2-33-0,5 Br 1 MOwm - 60 suT-
koB M3N-0,06 sHasan

8 Tpu cekumm; L3 -7

WA1

(4] c15
8.30 T z
Vry

KT3686M

16+1

-

16041

/136-2-0,8

L] igner

HanpsxeHue Gonbwee 6,8 B npu pabora-
1ouei AUHaMo-MalLlMHe HAaCTORLKO, YTOGH!
cpaboTan koMmnapartop. 310 npusegeT K
oTkpbiBaHuio VT1, cpabarwisaHuio K1 u
MOAKIIONEHMIO Ha 3apALKY L,ONORHUTENBHO-
ro akkymynsropa GB1 (GB2 - ocHOBHOIA ak-

suTkos M3)1-0,6 Bu- 4l o XA
TOK K BUTKY Ha Kapka-~ L |
ce c1 K ------
AnameTpom 5 MM I .
¥ AnUHO# 20 MM G na- YN X8
TYHHBIM NOACTPOEY-
HukoM. Ha puec.42 R3 R7 xc F2
noxasaHa KOHCTPyK- vrt
LIUA 8HTOHHbI; KaTyLl- o1 GBI T T2
ka coaepxvr 17 But- —he e
KOB B OAUH CNOA «BU- I I XD
TOK K BUTKy» («Paguos -_— .Eo
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" ok peditideiit onale Magazin der me«m
KymynaTop). Mpu 3TOM nonoxeHue porto-
pa R6 BbIBupaioT TakuM, 4TOGkI NP OTKIO-
4YeHWUM AMHaMO-MalLMHLI pene K1 otcoeaw-
Hano GB1 ot GopToBoi cetn asToMoGuUNs.
R7 - TokoOrpaHuyusaiownii pesncrop.
KontakTb pene K1 ponxHsl 6biTb paccyu-
TaHbl Ha Tok 8o 30 A. Oetanm: iC1-TLO81P;
VT1 - BC141; VD1 - 1N4007; VD2 - ZF6,8V;
C1-4,7 mk® x 20 B; R1,R3 - 2 kOm (0,25
Br); R2- 1 MOMm (0,25 Br); R4,R5 - 10 kOMm
(0,25 Br); R6 - 5kOM; R7-0,1 Om (5 BT); K1
- G8P-1A4P (30 A); F1-250 MA; F2-30 A

“ELECTRONICS |

WORLD gy

M3MEepATHL KaK NONOXWUTENLHbIE, TaK U OT-
pvuaTentHbIe 3HaYeHUA BXOAHOTO Hanps-
XeHus. [ina 3TOro BBEAEH UHBEPTOp Ha
U1B, a nonapHocTb BuGupaeTcs nepembit-
ko# Hap U1B (puc.44). HeoGxopnmoe ycu-
nexune yctaHasnusaeTca TpuMmepoM R11.
Koagppuumnent ycunexuma U1A
Ku=(R9+R11)/R8. Cgoiictea WMC
UAA170 onpepiensiiotcs peanucropamu cne-
ayowmm obpasoM. Ha sxiBoge 14 AonxHO
6biTb CTA6UNN3NMPOBAHHOE HanpsxeHue
Uger Okono 5,4 B. Benmunna conpotusne-

DARDKECT

i

BOAAMU, HE pUC. 47 3CKW3 YCTaHOBKWN UH-
ANKaropa Ha ¢anblwnaHenM ¢ NOMoLbIO
nepexofHOM MOHTaXHOM NNaTbl, K KOTOPOH
AsymMs cko6amy M3 CTanbHOW NPOBONOKM
KpenuTca nnara nsmepurens («Funk» Ne7/
2004, ¢.36,37).

1.M.Mpa6xu (Unaua) npeanoxun cxe-
My npocToro Bo36yaurena SSB curnana
C NECTHUYHBIM dunbTpoMm. Ha nonynap-
Hoii UMC NEB02 (!C1), skmioqaiowein 8
cebsn aBoliHOI GanaHcHbI CMecUTeNb 1 as-
ToreHeparop, cobpaH ¢popMupoBarens

(«Funkamateur» Ne6/2004, c.576,577 *). HUS Mexay BbiBogamu 14 m 16 onpepenser  DSB curHana (puc.48), roe X1, C1...C4 -
o LED
. e
12v o2 LED
.h—"——‘
L - 03 _LED
A
I vz J 04 _LED
Ul un orer H 0 LED
Iil vee ——
_m__‘ v 15] W LEDO Ds, _LED
Uness Ei UN ::Eg; i<
e LED3 =
! o = L/ am T ILED Lroa |$ o0 _LEO
uie IR LEDB ——
LEDC 2 0s  LED
6N LEDD P2 ? S
UAALZO oo _LED
on  _LED
Gna '—K
2 . o2 _LED 1
P Prcis . e
-12v oT.‘ - A v ——
Sdlaton _Bg % g
a - D15 _LED
Xenbmyt Crapenmeep (OESGPL) £ s Kt
NPEANOXUN CXEMY CAETOAMOAHOTO MH- ’ D — * - LY
AnKaropa-u3amMepHuTens NUKOBbIX 3HaYye- f | f fo-
HUi BXOQHOTO HaNPSAXEHUs, KOTOPbI Platine N
MOXHO NPUMEHUTb ANA USMEPEHUR \

YPOBHA NPUHMMEEMOTO CUTHana wnu/m
MrHOBEHHBIX 3HAYEHWi® BLIXOAHOR MOl -
HocTu SSB nepenarunka. [inanasoH uz-
MepeHuii coctaensaer 45 ob ¢ puckpeTHo-

ctoio 3 a6.
Cxewma
(puc.44)
cobpaHa
~ Ha cABO-
eHHoM OY
1458N
(UTA,
U1B), MC ynpasneHus CBeTOANOLHLIM
mHamkaropoM UAA170 (U2) n 16 ceeToau-
opax avaMeTpoM 3 MM. YCTpOCTBO MOXeT

r

2

TOK 4epes CBeTOAMOAb.. Pa3HOCTHOe Ha-
npsixexne Mexay BoiBoaammn 12 u 13, yo-
TaHaenmeaemoe peauctopamu R1...R5, on-
peaensieT  auanasoH
BXOAHOr0 HanpsaXeHus
U, MHanLUmpyemMoe cron-
6MKOM CBETOOMOLOB.
BepxHee 3HaueHne 310ro
AvanasoHa onpepenseT-
CH HanpsXXeHWEeM Ha Bbl-
sofie 13, HUXHee - Ha Bbi-

C3
270 10 4-22
C6
0,01
2 MK X2 X3 X4 X5

4acToTo3a4alowMe 31eMeHTSI reHeparTopa.
Ha smisop 1 1C1 nosaercs HY curvan ¢ muk-
podoHa (npum. pes.: 34eCk XenarensHo
BknoywnTe PHY 5...7 nopsigka ¢ wacToTos
cpesa 2,4...3,0 kl'y v B4 ¢ 4acToTos cpe-

Ci1 C4

0,01

rq“l“ﬂt”ﬂ!f”"’”

Bope 12. Ecnun Hanpsxe-

C7 .C9
18

HUe BbiLIe NN HUXe pac-
CHMTaHHOr0 AuanasoHa,
3aropaeTcs COOTBET-
creeHHo D1 nnu D16.
®upma Siemens peko-
MeHayeT crepyiowme co-
oTHoweHus ana R1...R5:
R1=R5; R3 cooTsetcTBY-
et U, un R2=R3+R4;

rer—Unmax- V13meputens

Voltage
regulator

N

Osciltator

IC1
NE602
(NE612)

cobpaH Ha newatHol nna-
Te KakK Nnokas3aHo Ha
pHc.45, na puc.46 - cee-
ToAMOpL C NpeaBapu-
TeNbHO U3OTHYTHIMU Bbl-

Audio
input

+

[

C5

10 mx
Ix 16V
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3a 300 I'y). C natoro BuiBoga IC1 cHUMa-
etcs DSB curnan n nogaerca Ha nectHuy-
HbIf KBapueBbId GunkTp X2...X5, C7...C9,
BbILENAIOWMNA BEPXHIOID UK HUXHIOW Go-
koByto nonocy SSB curHana s sasucumoc-
TV OT HACTPOWKM HACTOTLI OMOPHOrO reHe-
paropa Tpummepom C4 n nogbopom yac-
TOTbI X1. ABTOp peKOMeHAYEeT NPUMEHNTh
B B036yauTene OQWHAKOBLIE KBAapLbl
X1...X5. 3710 yCTpOIACTBO NPOBEPANOCH HA
yactorax 9, 14 v 28 MI'y u nokasano yc-
Toi4MBYI0 paboTy (NpuM. pea.: K coxase-
HUIO aBTOP He yxa3an Ha CXeMe YacToTy 1
TUMNbl KBAPLUEBbLIX PE30HATOPOB, MO3TOMY
XKenawLyuM NosToPuTL AaHHbik Bo36yAun-
Tenb npygercs nopoBpars C7...C9 ans no-
JIyHeHuMs1 3a/1BHHOM 1010CH! MPOITYCKaHus!
¢unvrpa). NMpepnoxeHHbiit Bo36yaMTEND
MOXeT paboTarhk Ha HACTOTaX OT COTEH Ku-
norepuy no 200 My, ectecTBeHHO C JOmk-
HbiM noaGopom C1...C4 ana ycToinumMBoi
paboTbl ONOPHOrO reHepaTopa u CooTBET-
CTBYIOLUMM KBapueebiM GuUNLTPOM
(«Electronics World» Ne6/2004, ¢.30).

WasecTHO, 4TO KOHCTPYKUMS AMBMYECKO-
ro TenerpadHoro Ko4a AOMXHA NPeayc-
MaTpMBaTk OOHOBPEMEHHOE HaXaTUe pbi-
HaroB «TO4YeK» U «Tupe». YNPOCTUTb KOH-
CTPYKLMIO Takoro knioya pewunn Munr
Kpam (WBNUE), npeanoxve anekTpou-
Hblii BapMaHT AMGMYECKOro KJIIOYB G GeH-
COPHLIMU [ATYMKBMM «TOYBK» U «TUPE».
ABTOp NOKa3an, 4TO €C/IN KOMMYTMPOBATb,
Hanpumep, KOHAEHCATOP eMKOCTHOIO CeH-
copa Mexdy UCTOYHUKOM NuTaHus V1 u Ha-
rpy3koit R u C (puc.49) ¢ nocTosHHOI Ya-
cToroit, To V2=V1[R/(R+Req)}, rae R - co-

V1 v2

1.1+

A

| J R | H7

Capacitive Sensor m

npotveneHue Harpysku, Req=1/f C - ak-
BUBAJIEHTHOE CONPOTUBNEHNE @MKOCTHOrO
ceHcopa (C; - MKOCTL CEHCOPHOTO AaTHM-
ka). Mycrbe C.=20 nd (6e3 kacaHun nanb-
uem), V1=9B u R=100 kOm, Torga V2=0,8
B. Ecim npm kacaHum ceHcopa nanbuem Cs
Bo3pactet o 40 n®, Torga V2=1,5 B. Uc-
nonb3ys pasHuvuy V2 noyTu B iea pasa, as-
TOp NPeanoXun ¢ NoMOLLLI0 KoMNapartopa
1 xnoseit Ha MOIN TpaHaucTopax ynpae-
NATb ANEKTPOHHLIM popmuposaTenem CW

noceuiok. Cxema knioya (puc.50) nocTpo- -

€Ha Ha ocHose MMC kommyTaTopa koHaeH-
caropos LTC1043 (U1), B coctaee koto-
POt MMEeIOTCS aBTOreHePaTopP M Leny KOM-
MyTaumm ABYX NOAKMO4aeMbiX KOHaeHca-~
TOPOB (CM. €€ YNPOLLEHHYIO GYHKLIMOHA Tb-
Hyi0 cxeMy Ha puc.57). Ha U2 cobpan
CABOEHHLIA komnapaTop, a Ha Q1 n Q2 -
KMOuM ynpaeneHus. Hactpolika knioya ceo-
AUTCH K PErynupoBKe OMOPHOrO Hanpsxe-

to Electronic Keyer input

Dot GND Dash

@ Pric.50

1
2N7000 2N7000
4 5
uz
LMCB462 s1
Lo wi8 o
~2lim-  ouz jL 2R3 +
3 8 p: — B1
In1+ In2- < 1M X 1"
,.,7 4 V- in2+ 5 :I,
< R4
c1 L’500 Kk
] = ]
0.022 ¢
R1 0.022
'AVA
100k Rz
Yy
-o_un 100k
LTC1043
ne. s sap 8 1,
) 2 - 117
Dash ( " cor ¥ 6| 5
Sensor ) Cb-  Cosc 17:)0
ve  sep |8y
S51sop  s4a P4
S{sib s34 |13
71 51a Ca- |12 Except as indicated, decimal values
Dot of capacitance are in microfarads
81s2a  Ca+ |11 _)Sensor  (uF); others are in picofarads (pF);
registances are In chms;
net2dne  shaQnec k= 1,000, M = 1,000,000.
n.c. = No Connection
- e e e e HUA KOMnapatopa noteHumoMeTpomM R4
: : DNs HeTKOro cpabaTuiBaHusi OT NPUKOCHO-
sla Sia BEHWUA NanbueM K CEeHCOpPaM «TOHeK» W
7 o— 5 «Tupe». ECNin pasHOCTb HaNPSXEHUH MexX-
& 1':' Ay Bxopamu Inl1+ wm In2+ U2 GypeT Gonblue
: : HECKOJIbKUX MUSMBONLT 6e3 NPUKOCHOBE-
1 1 HUA K CeHCopaM, HeoBX0aMMO 3TU Hanps-
: Cat : XeHUs ypaBHATL NOAGOPOM @MKOCTU TPUM-
1 1 mepa ¢ Cmax okono 5 nd, nogxnoyeHHo-
: [2] - : ro napannenbHoO OAHOMY M3 CEHCOPOB.
1 1 Phi4ar-ceHcop kno4a M3roToeneH ua AByX
: : NONOCOK OJHOCTOPOHHETO PONLIUPOBAHHO-
S3A S4A O CTEeKNoTeKCToNMTa paamMepom 0,625x1,5

- TS ———

b3
o

5
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I

[
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$ &
[} +

[7]
@

7

-[%I

-
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S
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Non-Overlapping
Clock

O

A10fMa, Y KOTOPLIX BLITPABNEHbL! KOHTAKT-
Hble MIowaakm CEeHCOpPOoB, KakK Nnoka3aHo Ha
prc.52, EMKOCTb MeXAaY Mnowaaxamm 1 u
2 ponxna Gk okono 20 nd, a npu kaca-

1.

HUK nansbuem - He meHee 40 nd. Tene-
rpadHbiii kmiod B COGpaHHOM BUAE MOKa-
3aH Ha puc.53, raoe BUaHO, HTO phiNar yc-
TAHOBNEH Ha TOPLEBOi CTeHKe KOpobkM ¢

Papmoxobbu 4/2004
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NOMOLUbIO ABYX aNMOMWUHWEBLIX YrONKOB,
NPy 3TOM MEXAY CEeHCOPHLIMU NNAacTUHA-
MM YCTaHOBNEHA NMNAacTMaCcCoBan BCTABKa
TonwmHoi 0,1 aioiima. Mnowapkm 1 cel-
COpoB (puc.52) coepnHeHbl ¢ Ca+t («Tou-
ku») n Cb+ («tupe») U1 (LTC1043), a nno-
aaxm 2 CoOeAUHe bl BUHTAMU BMECTE U C
o61K1M NpoBOAOM CXeMbl («QST» Ne7/
2004, ¢.28-31).

Bo6 Anamc (WEBEG) npegnoxun KoH-
CTPYKumio MoGunbHOro NpourpeiBaTens
TenerpedHbix coobuienmit, KoTopslii Mo-
xet GbiTh NONB3eH QNS TPEHMPOBOK B
npuems Tensrpedoit asbyku, B Taioke
npu pabote CW HB paauoCTBHLMM, KOr-
Aa no xekuM-nubo NPUYMHaAM UCNoNbL3o-
eeTb MK HBBO3MOXHO. YCTpOIiCTBO COGpa-
HO Ha MUKponpoueccope o6Lero npume-
Henun SX28DP (U1 Ha puc.54). TexHuyec-
KME XapakTepuCTUKW U ONMCaHue 3Toro
npouyeccopa MOXHO NOCMOTPETb Ha
www.ubicom.com/processors/sx-
family.htmi . 3anuck TekcToBoro ¢aiina B
16 kB EEPROM namsits Ha U203 (24LC64)

DB9

¢

4
o
-3
N
.
L]

DAYWIQ)

oo ) BUGED« CBASh » INEKTPOHMKA+ KOMNBIOTERS!
BLINOSMHAETCS Yepes Cornacoearefb ypoe-
Heir Q1 ¢ COM-nopra MK, nocpeacrsom
nporpammel HyperTerminal, paGoraioweit
B P@XvMe nepegayn TekctoBoro daiina co
ckopocTkio 1200 6og. 16 kB namaTm goc-
TaToyHO ANf NOCNeAyioOLero BoCnpon3ee-
AeHun TekcTosoro ¢aiina Tenerpadom Ha
npotsxeHwn 2,7 yaca npu ckopoctu 20
WPM (cnos B MuHyTy). Mpoueccop pabo-
TaeT Ha 3aaaBaemoit NPOrpaMMHO TaKTO-
BO# yacToTe 250 Iy, KOTOPOH TeopeTnyec-
KW AOCTATO4HO AN BOCNpon3seaeHns CW
€0 ckopocThio Ao 1000 WPM. KHonku S1
«Menu», §2 «Go+», S3 «-» npegHasHaye-
Hbl Ans ynpaeneHus pa6otoii nneepa, a
cseroavogst D2 «Dwnld», D3 «Speed», D4
«TXtpoS» MHAMUMPYIOT BKMIOYEHHDLIA pe-
Xum. Npn BOCNPOM3BEAEHMM HA BLIXOAE
RB4 (BbiB. 14 U1) NpuCYTCTBYIOT TOHANbHBIE
TenerpagHLe NOCLINKKU (NaKkeTbl NPAMOY-
ronkHOro curkana vactoroit 800 'y, nep-
Bas rapmMoHuka KOTOPOro Bbigennaercs
R6R7C4CS5 v nopaetcs yepes J1 Ha ronos-
Hoie TenedoHbl ann npocnywueaHus). C

u2 | I
C3
24L.C84 0.1

DAADKECT

: m‘xt mwmwzwm i

®3 {

RB5 (BbiB.15 U1) cHumMaeTcs aHanoquHbm
curHan, Ho 6€3 TOHaNLHOro 3anofHeHUs,
ONs ynpaeneHus nepepaTyukom. [eyxno-
MOCHLIA NepexnioyaTerns S4 ucnonsayetcs
N8 BKN./BbIKN. MMTaHUA U NepeBoga npo-
Leccopa B ChALLMiA PEXUM C COXPaHEHNEM
No3vumm, Ha KOTOPOI NpepBanock BOCNPC-
u3BeaeHne Coo6LLEeHNA 1 334aHHOM CKOPO-
CTn NyTem nopayum nor. «0» Ha BuiB. 16 U1.
BpemeHnu paspsga C1 (47 mMk®d) nocne
BbIK/HOYEHUA NUTAHKUA AOCTAaTOYHO Ans Bbl-
nonHeHus 310l onepauumu. ILna Toro, yro-
Gl 3arpyanTh TEKCTOBbIN Baitn U3 KOMNb-
1oTepa B nneep, BHauane HacTpausaioT
HyperTerminal: B okHe «NEW
CONNECTION» BBOAAT UMRA COEOUHEHUS
1 BLIGMPalOT €ero CUMBON; 3aTeM B MEHI0
«DIRECT TO» Bui6bupaior COM1 unu
COM2, k KOTOPOMY NOAKMIONAIOT ANeep; B
«COM PROPERTIES» Boigensior: 1200
BITS PER SECOND, PARITY: NONE,
STOP BITS:1 n FLOW CONTROL: NONE.
Mocne 3TOro BbINONHAIOT:
FILE\PROPERTIES\SETTINGS\ASCII

+5V
o 1 8
e P YRV
= 2 7 < R1
o A1l WP < 47k
3la2 scL® 1T
4 soa |8
P
B us
24L.C84 JP1
s4 }—«?\i—’Ao ‘8—()+5v |o|o|o|
2 7 3
10k A1 WP 1 [27]3
|O— 31a2 scL e
| " sonfs & Al
,—-1-7 7 04(__
i A S
U4 < .
D5 78L05Z +5v -2 Voo 307 :i n.c ,1-,
A 1N4148 4 ) R IS5V o RC8 p” ne.
Ad
L, o ,[;42"515 S TI cz ( ne.t=Hosct  Ros ;{n.c. R0 D22 oo
—TI: sv 26 el PR YN 1k s
n.c. 0SC2 RC3 n.c. D4
R5 Y4
T
7 re2 P29 ne W"s
19
RC1 ne.
U1 reo 118 ) ne R&  D3/% o oed
Except as indicated, decimal values of capacitance are SX28DP RB7 17 1k I I i
in microfarads (F); othere are in picofarads (pF); 16
resistances are in ohma; k = 1,000, M = 1,000,000. RBe
n.c. = No connection R3 Rres 18 3
sVEwA-2lmcr  Res 4 — 9
10k RB3 13 OJ.,
1 12 s2
RTCC RB2 5
,J-,_. Rt 11 Go+
Reo 12 | °,_-J,
5 9 s1
n.c RA3 1
m rA2 |B Menu
n.c. _3 RA1 I ;J7
[f“ Vss RAO | €
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DANDKECT

SET\ECHOTYPED CHARS. MNocne noaro-
ToBKM [NK k nepepaye daiina nocnenosa-
TeNbHBIM HaXaTMeM KHOMKU nneepa
«Menu» nobuBatoTcs 3acBeYMBaHUR CBETO-
Anopa «Dwrid», 3aTeM HaXMMAIOT KHOMKY
«Go+» n wa K B nporpamme
HyperTerminal B okhe TRANSFER\SEND
TEXT Buibupator Heobxoaumelii daiin un
ﬂ,BOﬁHbIM «KNIMKOM» MbILLU MO HeMY Ha4ymn-
HAIOT 3arpysky Tekctosoro ¢paiina e nne-
ep. [No okonyaHum 3arpyasku «Dwnid» no-
racHet. Ecnu Tekcrosbiii daiin Gonblue 16
kB, oH Gynet 3arpyxeH He NONHOCTHLIO. lna
OorpaHu4eHus pasmepa BBOAUMOrO TexcTa
MOXHO BOCMNOJNL30BATLCS 3HAKOM «$», Ha-
Gpas ero B 106OM TEKCTOBOM pefakTope
B HYXHOM MecTe TekcTa. [lna Bocnpoun3aee-
AeHWUA TEKCTa NoC/eA0BaTEIbHEIM HAXaTU-
em «Menu» go6uBalOTCH NOracaHus BCEX
Tpex CBeTogamMoaoB u Haxas «Go+» Haum-
HaI0T BOCNpOM3BeaeHue, KOTOpoe MOXHO
OCTaHOBUTL HaxaTuem «Menu». L name-
HEeHusi ckopocTu BocnpouasegeHns CW ot
5 no 60 WPM nocnegoeaTefibHbIM Haxa-
TMeM «Menu» o6MBAIOTCH 3acCBEYUBAHUNA
«Speed». 3arem KaxabiM KPaTKOBPEMEH-
HbIM Haxarvem «Go+» yBenmuueaioT cko-
poCTb.Ha 1, a «-» yMeHblaloT Ha 1. MNocne
OOQHOBPEMEHHOr0 HaXatus «Go+» U «-»n
nneep Gyner socnponasofuts CW ¢ Teky-
wei CKopoCThbio (Mo ymonyanuio - 20
- WPM). [ina BeiGopa noavumm, € KOTOPOi
6yner HauMHaTLCA Nepefasa TeKCTa, noc-
nejoBaresibHbLIM Haxaruem «Menu» 3acee-
YMBAIOT «TPOS» N KPATKOBPEMEHHLIM HaXa-
T™MEM «GO+» UK «-» YBENUYUBAIOT MU
YMEHBLUAIOT 3TY NO3ULMI0 CeKTOPpaMKu no
256 nocwinok (or 00 o 63 cexTopa), a noc-
1é OJHOBPEMEHHOr0 HaxaTus «Go+» n «-»
rneep 6yneT BOCMPOU3BOAMTEL TEKCT C Te-

-

Kywieii no3vumu. Ecnm B TekcTe Ha-
Bpartk 3Hak «%», nneep caenaet B
STOM MeCTe nayay [0 TeX Nnop, Noka
He Gynet Haxata «Go+»; ecnu: «*»
- nepepact SK, «+» - AR, «-» - BT.
O6wexTHbIN KOg ANA NPOrPaAMMUPO-
BaHuA npoueccopa yepes OSC1 u
0SC2 (Bbie. 27 1 26 U1) MOXHO
B3ATL Ha www.arrl.org/files/
gst_binaries/code_player.zip B pait-
ne cplayer.zip (cdplayobj.txt), &
3TOM Xe apXxuBe MOXHO HalTh u
npumepbl TexcToBbix daiinoe ann
BOCMPOU3BEAEHUA nneepoMm. Ha
prc.55 n 56 nokasaH MOHTaX U BHe-
WHuiA Bug CW-nneepa («QST» Ne8/2004,
c.28-31).

Ownnnexcep Urops Hevaera (UASWIA)
No3BoNsieT CyMMMpOBaTb UNM pa3BeTs-
NATbL CUrHansl AByx auanasoxos 145
My u 435 MI'u. OH npeacTaensieT coboit
®HY ¢ wacToToi cpeaa okono 180 My,
L1C2L4C5L6C7L8 n dBM ¢ 4acToToii cpe-
3a okono 350 My C1L3C4L5C6L7CS8
(puc.57). [Lns yBenuyeHun kpyTUaHI cka-
ToB ®HY u PBY npumeneH nocnegosa-

L1 663nln L% 8470

L6 73k

akcuanbHan poseTtka XS1, 3 u 4 - oTpeaku
50-omHoro koakcuansHoro kabens ¢ ¢ro-
ponnacToBoi naonauueli ¢ KoakcuanbHbl-
My Bunkammu XP2 n XP1 Ha koHuax. Mol-
Tax - 66bEMHBIN C UCMOMNL30BAHUEM BbIBO-
Aos L3, L5, L7, C2, C5 n C7 B kavecTse
ONOPHbIX CTOEK. 3aTyxaHue B nosnoce nNpo-
3pa4Hoc™v He Gonee -0,65 gB, B nonoce
aarpaxaenus -75 gb (Ha auanasowe 145
Mlu) n -64 pb (Ha 435 MIy), KCB - 1,11
(145 MI'u) m 1,23 (435 MI"u) («Pagumo» Ne6/
2004, c.74).

B cratee «Onste DELTA LOOP» Mep-
»uT layToeu (TO5C) otMedaer ocobyio
NONYNAPHOCTb Y KOPOTKOBOSTHOBUKOR Of-
HO3/IEMEHTHOTO NETNIEBOro uanyyarens
B Buae TpeyronbHuka "Delta loop” v na
npuMepe KoHCTpykuuu GM3AXX noka-
3bIBaET, KaK CAeNaTh HeTbipexauanasox-
Hyl0 BHTEHHY. Ee OCHOBO# AiBnsieTcs «Tpe-
yroneHuk» Ha 14 Mly ¢ nepumerpom 20

14 MHz petlja

METPOB (puc.59), 3anuTLiBaemLIii ¢ Bepx-
HEro yrna HenoCpeCTBEeHHLIM NOgKMI0Ye-
HMeM KOaKCHanbHOro kabens B paspbie no-
norHa. ins Toro, 4ro6Ll aHTeHHa 3apabo-
Tana Ha 10 Ml'y, ee Heo6xoanmo anexTpu-
HeCKN YAJIMHUTL C NOMOLWLbIO KaTylkm uH-
AYKTUBHOCTH, BKMIOYEHHON B pasphiB no-
AOTHA B CepefuHe HUXHel CTOPOHLI
(puc.60). Ecnm yBpath kaTyluky M octa-
BWUTb NOSNOTHO AHTEHHLI B 3TOM MECTe pa-
30pBaHHbIM, COEAUHUB ero KOHUbI MEXaHU-
HECKW Yepes U30NATOP, TaKan AHTEHHA yXe
Gyner npeACTaBnHTb\ Inverted V gunonk o

L8 337nln

XpPr
6z c5 7 - w43
a I Lo T 253
X51 L2 425 nln 03 -
66
w145+435" 01 5% C4 44 06 57 ce
) T [ (L o~ o APZ
L] i L i A AR 'S (i
Ly L5 L7
1Z 1l 12 vl 1
(] G 4l
TenbHbiit kOHTYp L2C3 Ha ~50

290 MrI'u. Bce katyiuku 6ec-

KapKacHbleé C BHYTPEHHUM
AnaMeTrpom 5 MM U HamoTa-
Hbl M13B-2 guamerpom 1,2
MM: L1 - 4.5 Butka (grvna
HaMoTkm 12 mm), L2 - 2,5

sutka (ammnua 10 mm), L3, L5,
L7 - 1,5 Bu1ka, L4 - 5,5 BUT-
ka (oamHa 15 mm), L6 - 4,5
BUTKA, L8 - 2 BuTKa. KOoHgeH-
catopsl - KA, K10-17. Ovn-
nexcep cobpaH B Merannu-
4eckoil kopobke, Kak noka-

3aHo Ha puc.58, roe 2 - ko-
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7 Mry (puc.61) u 34/2 Inverted V gunonsb
pna 21 My (pue.62). Ha puc.63 nokasa-
Ha KOHCTPYKUMRA TaKoii aHTeHHsl. MNepexnio-
YeHue AMana3oHOB OCYLLECTBNAETCS AByX-
NOMIOCHBLIM NepexMioYarTenem Ha Tpu nono-
XeHus (lMpuM. pen.: BMECTO KOTOPbIx
MOXHO MPUMEHUTE SN1EeKTPOMarHuTHele
pene). HacTpoiiky HaumMHaloT C guanaso-
Ha 14 Mlu. YcTaHoBMB nepeknioyarenv B
nonoxeHue C, go6MBaIOTCH MUHUMATLHO-
ro KCB Ha BbIGpaHHOM y4acTke guanaso-

/ Y
za\%a

10 MHz El. produzena
polutalasna petlja

Ator
oo

7 MHz A2
inverted V dipol

Izolator
oo

21 MHz 3A/2
inverted V dipol

Ha, U3MEHsA ANMHY OTPE3KOB NpoBoaa X u
Y. 3areM, YCTAaHOBMB NEPEKMONATENM B NO-

* NIOXeHue A, NOAKAIOHAIOT YANMHRAIOLLYIO Ka-

Tywky (30 BUTKOB MEAHOro NPOBOAA Ava-
MeTpoM 1 MM Ha KepaMU4ecKOM Kapkace
avametpom 50 mm) n, nopbupan konuye-
CTBO BUTKOB, MUHUMK3NpY1oT KCB Ha qac-
Tote 10,125 MI'u. Mocne aToro B nonoxe-
HuM B nepexniouarenei aHTeHHa nosmkHa
umeTs npuvemnemblii KCB u Ha granaso-
Hax 7 n 21 My («Radio T9» Ne3/2004,
c.27).

B cratbe P.[lume (DL7VEE), noces-
LIEHHO CaMOCTORTENLHOMY U3roToBne-
Huio anTeHHsl «llpoBronoyHas nupamuana
Ha 80 M», aBTOp OTMEHAET, 4YTO NPKU U3ro-
ToBNeHuu KB-aHTeHH Heo6xonumo npu-
AEePXMBATLCH CNEOYIOWMUX OCHOBHLIX PEKO-
MeHgauWii: YyCTaHABNMBATb AHTEHHbI Kak
MOXHO Bbille M B CBOGOAHOM MPOCTpaH-
CTBE; UCNOSIL30BATH MO BO3MOXHOCTH NOA-
HOpPa3MepHbIe aHTEHHLI, 8 eCNY 37O HEe No-
ny4aercs, TO yKopauuBatb He Gonee yem
no 75% Bceil gAuHb, aHTEeHHAa [OMKHA
MMETb COBCTBEHHLI pe30HaHC B HeOBX0-
AYMOM y4acTke AuanasoHa, U3MEPEeHHbIN
B TOYKAX NUTaHuA npu paboyeil BbiCOTE;
cobnioaath pacCTOAHUE OT METANTMYECKUX
NOBEPXHOCTEN U APYrMX aHTEHH HE MEHb-
we 1 M; UCNONL30BATH COOTBETCTBYIOLMIA
KoakcuanbHbii kabenb u He CoCTaBNATL €ro
13 KyckoB; obecneunTs Noroao3almiLeH-
HOCTb BCEX PasbeMHbIX CoeguHeHuii. B
nepvog MMHUMYMa COSTHEYHO aKTUBHOC-
T YNYYLLAIOTCA YCAOBUA NMPOXOXAEHWUA Ha
HWU3KO4ACTOTHBIX AMANA30HAX, U PAANON0-
6utenn o6paLLatoT CBoe BHUMaHME Ha KOH-
CTPYKuMK anteHH gna DX cea3eii Ha 40, 80
v 160-meTpoBbLIX guanasoHax. Mpoeonou-
Has nupaMmaa Ha 80 MeTpoe no 3akno-
yeHuio aBTopa senserca Gonee addek-
TUBHOIA, Y&M HAKJIOHHLIA aunonb 2x20 m
C BbiCOTOM noabema 17 m, HO ycTynaet
NONHOPasMEpPHOMY BEPTUKANbHOMY YeT-
BEPTLBOSTHOBOMY U3Ny4aTeno C CUCTEMONA
nportneosecos. O6wmii nepumMeTp nupamu-
Abl paBeH pavHe BonHbl. Ha pue. 64 noka-
3aHa CxeMa aHTeHHb! C pacnpepeneHuem
TOKOB, @ Ha PMC.65 - 3CKU3 ee KOHCTPYK-

Pric.6u

ummn. U3 3TMX PUCYHKOB
BUAHO, 4TO B U3Ny4eHUU
NPUHUMAIOT y4acTve Ye-
ThiPpe HAKNOHHLIX MPOBO-
Aa, o6pasyiolmnx rpaHu
«nupamMungbl». [iBa HUX-
HUX TOPU3OHTAJIbHBLIX Y4a-

\Q&
Koaks.
kabl
£
N
zemlja

CTKa NonoTHA B M3nyye-
HWUM y4aCTUs HE NPUHUMA-
10T, T.K. TOKM B HWUX B3a-
Y WMHO KOMMEHCUPYIOTCH.
Ha puc.65 yka3anbl mu-
HUMAanNbHO BO3MOXHLIE
pa3mMepbt MauThl (12,5 M)
W paccTOfHUA rOPU3OH-

[1717777 7777777777777 777777777 777777777777

TalbHbIX OTPE3KOB NONOT-

s DA DKECT

Isolatoren

Mastkopt
Isolatoren

go"===s
L)

Ha no 3emny (3 m). ABTOp MCNONL30OBANM
MauTy BbICOTOI 17 M, NPU STOM rOPU3OH-
TanbHble Y4aCTKM HaxoaAnuch B 4...5 met-
pax or 3emnu. AHTeHHa nutaetcs 50-om-
HbIM KOaKCHaNbHBLIM kabenem, NoAKIoHEeH-
HbIM HEMOCPEACTBEHHO Kk Toukam b u d, a
TOYKM @ M € COeaUHEHb BMecTe (puce.66).
Ha pesonancHoii yactore KCB=1, a paGo-
4an Nonoca 4acToT No yposHio KCB=2 oko-
no +50 k' oT f_;. T.€. aHTeHHY MOXHO Ha-
CTpouThb, HanpuMep, Ha 3750 'y ann pa-
6ot SSB ot 3700 go 3800 k'y, a nog-
KouMB B Toqkax A u B (puc.65) gea o1-
peska nposoaa no 1,4 M, nepecTpouTs ee
Ha 3550 kl"'y ans pabotel CW ot 3500 go
3600 kT'u. Mpu sToM aBTOP NpepocTepe-
raer Ot NPMMEHEHUA KaTyleK MHAYKTUBHO-
CTU ANA YOSMHEHWUS aHTEHHbI, T.K. B 3TUX
TOHKAX YepPe3 HUX He NPOTEKAEeT TOK aHTEH-
Hbl. [locKonbKy aHTeHHa NPeACcTaBNAET Co-
6oii nernesoit BUOPATOP, TO OHA MEHbLLE
nogsepXeHa BAUAHUIO aTMOCQEpHbIX U
MPOMBILLNIEHHLIX MOMEX U NOSTOMY AoCTa-
TOYHO 3¢ dexTMBHa He TONbKO Npu nepe-
nade, HO u npu npueme («Funkamateur»
Ne7/2004, c.708,709).

Daiie Boykep (K1FK) B cratbe «A 75
foot Top Loaded Vertical Antenna» pac-
cka3an 06 0co6eHHOCTAX KOHCTPYKLMM
M MoHTaxa cBoei 6onbLuoi BepTUKaNb-
Hoi#i aHTeHHnl ana 160 u 80-MeTpoBbIx
AuanasoHoB. OHa npegcrasnseT coboit
BEPTUKanNbHLIA Manyyatenk BLICOTON 75
¢yToB Ann 80 METPOB C @MKOCTHOI Harpys-
KOW U3 4 HAKNOHHLIX NPOBOAOB [AWHON NO
20 ¢yT0B, NOAKMOYEHHBIX K BEPXHEMY KOH~
Ly BepTMKana Yyepes KoakCuaibHbIi Tpan
(3arpaxpaiowmii koHTyp) Ha 3,6 MMy u pa-
CTAHYTHIX OTTsXKaMu nog yrnom 35° k ro-
PU30OHTY Kak nokasaHo Ha puc.67. Cuc-
TeMa «BepTuKan + eMKOCTHLIe Harpysku»
paGoraet Ha 160 merpax. Beprukan co-
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6paH 13 5-010iMOBLIX aNOMUHUEBLIX TPYO
¢ TonwmHoii cteHku 0,08 prolima (aBse Tpy-
6ut no 30 ¢yToB M ogHa 15 ¢yToB). OHU
coegmHeHbl Mexay co6oi BHYTPEHHUMM
BCTaBKaMM U3 OTPE3KOB TeX Xe Tpyb aam-
HO¥#1 o 48 Ai0iMOB, HO pa3pe3aHHbIX BAOb
no Bceit gnuHe Ha 0,5 moiima. [na Toro,
4106l MX MOXHO GLIIO BCTABUTE BHYTPb
Tpy6 BepTUKana, OHM CTArUBAIOTCS MeTar-
AIMYECKMMM CTAXKAMM, KaK NOKA3aHO Ha
puc.68 n 69. Bectaskn PUKCUPYIOTCS B TRY-
6ax 3aknenkamu. KoHCTpykums Tpana Ha
3,6 MI'y BuinonxeHa cornacHo «The ARRL
Antenna Book, p.7-15» (Mpum. pea.: vm
cM. «PX» Ne5/1999, c.22 u Ne5/2008,
C.28) n3 7,75 BUTKOB KOAKCMAJILHOIO Ka-
Genn RG-213, HAMOTAHHLIX BUTOK K BUTKY
Ha otpeske MNBX Tpybbl anuHoi 12 goit-

UV o TS L

B3 IAHRGANG UL 2004
€350 AUSAND €380 CH &0

7-04
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Insulator
(4 Reqd)

20’ Top Loading Wires
#12 Copperweld
(4 Req'd)
o \ > —0
105' (Typ)
Top View
(A)
B i
80MTrap —
="
35° (Typ)

-

15 (Typ)

_".‘

Main Guys
(4 Sets Req'd)

Side View
(B)

Main Guys
(4 Sets)

Side Guy
Anchor

O

Front Guy
Anchor

Side Guy
Anchor

Rear Guy Anchor

MOB AnaMeTpom
4,5 ‘aonmMa
(pmc.70). Tpanyc-
TaHaBNAMBAWT B
BEPXHUIA TOpey
BEepTHKana, Kak no-
Ka3aHo Ha puc.71.
Ha Topue Tpana
npenycMaTpueaoT
KpenneHue yetbi-
pex NpoBOAHWKOB
HarpyskuM M Kpbitl-
KM OT aTMocdep-
HbiX ocankoB. Bep-
TMKBN B NOJHATOM
COCTOSHUM KPenuT-
CA YeThIPbMS Apy-
camMmu  OTTAXEeK,
nMmoc NATLINA APYC ~
OTTAXKU YeTbipex
NPOBOAHUKOB €M-
KOCTHO# Harpyskm,
KaK NoKasaHo Ha
puc.72. AHtenna
nogHMManack C no-
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MOLLbIO TEXHONOIMYECKOro
pbrara anuHoi 30 ¢ytoe
13 5-010iMOBOI aMOMUHK-
esoit Tpy6e. Cxema
nogteMa nokasaHa Ha
pmc.73, rpe L1 - TexHono-
ruyeckuii poivar, L2=L1, a
L3>L2. Mocne nogwema
aHTeHHbl Tpy6a BepTukana
cnerka nogHMManachk foM-
KpaTamm Hag nbegecra-
JIOM, ¥ BMECTO NOBOPOTHO-
ro KpOHWTeliHa ycTaHae-
NUBanNca kepamMmnyeckui
ONOPHbLIN n30onATOp

(puc.74, 75). Cncrema

&

g

MPOTUBOBECOB 3TOW @HTEHHbI COCTOMT U3
120 papuanbHbIX YETBEPTHBOMHOBLIX NPO-
BOAHUKOB, NPOAOXKEHHbIX NO NOBEPXHOCTHU
3emnu. CornacosaHue aHTeHHb! ¢ 50-0M-
HBIM GUAEPOM BLINOSIHEHO NO CXEMAaM Ha

P N

puc.76. B 6noke CornacoBaHun UCNONb3o-
BaHbl gBe GeckapkacHbie KaTylukm u3 rno-
cepebpeHHoro MmegHoro nposopa no 1,45
1 3,2 MKl H, BakyymHble pene v KIME («QST»
Ne6/20904, ¢.35-39).

DANDKECT

1.45 pH

50 £ jO }—I—-m“—( 326 +j7.2
1270 pF
/Ir 1.83 MHz

3.2uH

504 j0 I-——l—m—-{ 347+ 166
7

65 pF

/]; 3.51 MHz

(oxoHvaHwe. Ha4ano cM. c. 15)

Hbl BapuaHThl uHTepdeica ans pasnuyHbIX TUMOB TPAHCUMBEPOR
dupm Yaesu, lcom, Kenwood, Ten-Tec. B ¢byHkumm yctpoiictea
BXOAAT nocnegosarensHuivi CAT-nopT (ynpaeneHue TpaHcuBe-
pOM), BTOpOIi NOCneaoeaTensHLIi NOPT ¢ Buixogamn PTT (nepe-
KnoueHue Ha nepenavy) m CW (tenerpadHan maHunynaums), a
Takxe CoeauHeHWe TpaHcMBEpa CO 3BYKOBOM NNaToi KOMMNbIOTe-
pa. MoaknioueHne k TpaHCUBEPY - HANPAMYIO, BXOAALLMMM B KOM-
nnexr uxtepdeiica kabensmu. MNpu CoeANHERNU C KOMMLIOTEPOM
ucnonsdyetcs ero USB-twuHa, 4To 0cBOGOXA3ET pasuemMbl Noc-
neposarenbHbix (COM) nopToB, koTOpLIE Tenepb MoryT BbiTh 3a-
AECTBOBAHEI ANA NOAKNIOHEHUA APYrvX YCTPOMCTB. OTaensHLIk
MCTOYHUK NUTaHUA Npy 3TOM He Tpebyetcs. CeeTogmoabl Ha Bep-
XHei naHe nm No3BONAIOT KOHTPOMMPOBATL PaBoTy YCTPOICTBEA, BO
MHOrOM MOMOran NPy HacTpoiike NporpaMMHOro obecneyeHun. Vik-
Tepdeic NoNHOCTLI0O COBMECTUM CO BCEMMU PaamMomioBUTenbCKu-
MK nporpammamy, paGotatowmmn B cpege Windows 98/ME/2000/
XP - DigiPan, MixW, MMTTY, MMSSTV, Ham Radio Deluxe,
DXBase, CQ-Log n necstkamu gpyrux. Kpome 10ro, ero MoxHO
MCNONL30BaTL C ONepaunoHHEIMK cucTemamu Linux u MAC OS 8/
9/X. dororpadun ycTpoiicTea npueeaeHa Ha .15 (rabapuTs! kop-
nyca 110x50x20 Mm), Tam xe u CTpykTypHas cxema. Ero «cepa-
uemM» SBNISETCA MMKpOCxeMa gsyxnoptosoro USB-koHeepTtopa

(FT2232C ¢pupmel FTDI). B paHHom cnyyae 06a ee nopta pabo- -

TaioT B NOCNEN0BATENLHOM PEXVME: OAWH U3 HUX CIYXUT ANS Npu-
ema v nepenaqm curhanoe CAT-cucTeMb TPaHCHUBEPA, Yepes apy-
roii Ha TpaHcvBep noctynatT curhanst PTT u CW. lMocne nog-
KMOYEHUs YCTPONCTBA K KOMMLIOTEPY M YCTAHOBKM HEOEX0AUMBIX
Apaiieepos NporpaMmam GyayT AOCTYMHb! ABA «BUPTYAIbHLIX» 10C-
nepoeatenbHbix nopta (k npumepy, COMS u COM6). VimeHHo Ha-
nnM4ue ABYX PasfeNbHbIX NOCNEA0BATENEHBIX NOPTOB ABNRETCS YHU-
KanbHOI 0COBEHHOCTHLIO 3TOro MHTepdedica. Sl B 3ToM Cryuae
Ha KOMNbIOTEPE MOXHO COHOBPEMEHHO M B NONHOM o6beme
Nonb30BaThCA ABYMA OTAENbHBIMK NPOrPaMMamm, OfHa U3 KOTO-
pbix, HanpuMep, CiyxuT ans pa6otsl Tenerpadom v uMppPoBL-
MM BUgaMm ceasu (ynpasnss curHanamu PTT u CW), a apyras -

Ans BeaeHwA annaparHoro XypHana (paboras ¢ CAT-cucremoit
TpaHcuBeepa). CTpyxTypHas cxema (pUC. CHU3Y) WHOCTpUpyeT
Takom cnyvaii Ha Nnpumepe nporpamMm MMTTY u DX4WIN. [na
COrnacoBaHusi ypOBHE# 3ByKOBbIX CUrHaNIOB TPAHCMBEPA U 3BYKO-
BO¥i NNATHI KOMNLIOTEPA B YCTPOMCTBE YCTAHOBNEHE! AENUTENU Ha-
npsxeHun. BCe BXOAHBIE M BLIXOAHbIE CUrHANLI NPOXOAAT Yepes
RC-dunbrphl, 06ecneuMsalowme MakCMMansHOe nogasneHue no-
MEX OT KOMNbIOTEpa M HABOAOK OT COBCTBEHHOrO MepesaT4ymka.
BerancHan uHbopmaums - Ha cTpavuukax hitp://mixw.net/
RigExpertTiny/ v htip://ut1ua. narod.ru/rigexperitiny.htm [info: fe-
Hyc Hewuraiinos (UU9JDR)].

MMTTY DX4WIN

I 2

COmM5

Mporpamma [ Mporpamma

KoMnbroTep

3ByKOBaRA
~| nnata |—

N
\II Aynno

MWV RigExpert Tiny

\II TAyp.Mo \IIPTr \Ilcw @(:AT

TpaHcreep

C
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QUA-UARL

HOBOCTH

* Mpn CIOT «F'opu3otT» XapbKOBCKOTo aBnasasoga (XA3) orkpeita
xonnaktneHan JIPC uM.B.Pycuuosa (UTSLL) - UTOLWR (..WR - Bux-
Top Pycunos!). HavaneHuk JIPC - Hukonait NaHyeHko (UX7LQ). Menepans-
Hbili avpexTop XA3a MNasen HaymeHKo caepxan ceoe CNOBO, AiaHHOe KO-
POTKOBOSHOBUKEM, NpYCYTCTBYIOWMM B Aekabpe Npowunoro roaa e Kopo-
THiMe BO BpeMs OTKPbITUs HaarpoGHOro namsTHuka UTSLLY JIPY Buipaxaer
Naeny Oneroeuuy HaymeHKo CBOIO UCKPEHHIOI npusnarensHocTs! 3aso-
ROM CAenaH XOPOLLMIA PDEMOHT NOMELLEeHUIA, CYWeCTBEHHO NONONHeH.! npu-
Gopamm 1 CTaHoNHEIM Napkom nabopatopum. PyKOBOLCTEO 3aeoga ofe-
waer 1 B A2nkHelilieM OKa3bIEATL MAaTepUaNnbHYIO W TeXHUMeCKYIO Nog-
nepxxy UTOLWR. Baosa Bukropa Banextuna B Aap nepepasna TPaHCu-
Bep Bukropa (ICOM-756). Oner Cartuipes (URBLV) v Wrope 3enbavk
(URSLCV) 83sinm Ha cebst paspaborky s¢;peKTUBHLIX aHTEHH ans paborol
Ha H4 avanasonax finfo; URSLCV].

* Co BTOPOii NONOBMHBI MIOHS TaKyLLero roas OTKPbIT OPULMANBHbIFH
caiit JIPY ¢ gomanom WWW.UARL.ORG.UA . Vicnionkom NPy y6epu-
TEfLHO NPOCUT NPUCHINATS BCIO UHGOPMALMIO O XM3HI OTAGNEHUI, K-
60B, HALUIMX KONNEKTMBHLIX YNEHOE W MPOBOAVMEIX UMM MeponpusiTusix
CUCTEMHOMY aAMUHMCTPaTOpY caiiTa Viropio Tokapio (USOLW) no anpe-
Cy: office@siemens.kharkov.ua [Info: URSLCV].

* B exarogHom «4amnuonare Mupa no paanocessu Ha KB», npose-
Aenrom IARU 11-12 mons 2004 roga, Yxkpanuy npepcraensna paamno-
craHuws EM7HQ B rpynne «LLiTa6-keapTupbl HALMOHANEHBIX paavioniobu-
TenbCkux OpraHu3aumii», 3a KOTOpYIO BLICTYNanu: 28 CW - UUOJX, UU3JM,
UUOJL (UU4JWA); 28 SSB - UU1DX, URSFEL, UY2UF (UU4IXM); 21 CW
- UT7QF, URBQX, UT7EC, UY5ZZ, URGQA (UT7QF); 21 SSB - UXOFF,
UT3FM, URSFAV,URSFLA (UXOFF); 14 CW - URBIM, UTT7IY, UXT7IA,
URT7IA, UYOIX, US3IZ, USTIGF (UT7IZD); 14 SSB - URSMAF, UXOLV,
UUOJM (UU4JXM); 7 CW - USTITU, UT2IV, US2!R, UT2!, UT3IZ (UY2iyy)
+UT2UZ, UT1UA, UX1UA (UT1UWW); 7 SSB - UUSYL, UU4JMG, UZ5UA,
UUOJBL (UU4JXM); 3.5 CW - UT5UIA, UT2UB, UT3UZ, UTSDL, UXOLL
(UTSUIA + UTSDL); 3.7 SSB UZ5UA, UXOLV, URSWMM (UU4IXM +
UY4WWA); 1.8 CW - UUSJIB (UU4JXM); 1.8 SSB - UT7QF, UXOFF,
UR4LRG (UR4LWC). Yparan B YepHoBuax nomewan paGore UR4YWW,
noatomMy 160 1 40 M Gbinu  He honHocTbIO orpaboTaHbl, kak NnanMposa-
nock. Xo4eTcs 0TMETUTL paboTy onepatopos 21 MITy, rae Mbl cMOTM 06ok-
Tu fipyrue komakasl. UR4DXX v US4IXQ He npuuMany yyactvsi no pas-
HbIM nprarHam. OBwuii peaynsrar (17 052 672 O4Ka) ny4wnii 3a BCe Bpe-
M# BEICTYN/I8HMS, HO NO NPBABAPUTENLHLIM OLIeHKaM 5-6 Cpean BCex Ko-
MaHA. Ectb ews mMHoro pesepeos (Hanpumep, pansHeliwee NOELILLEHWE
8KTUBHOCTM YkpavHckux JIPC, Tak B 2003 r. ¢ YkpauHoi Guino 487 ces-
3el, a B 2004 r. yxe 936), peanusosas KOTOpLIe MOXHO B CNefylowem
rofy NpereHaoBars Ha NPU3oBLble MecTa. KapTouku 3a cesam BoeM Kop-
pecrioHaeHTam GyayT pasocnaHbl wepes 610po, ceom OTNpaaNsTL He HyX-
HO. B 3T0M roay OCHOBHYIO NO3ULMI0 LWira6-keaprupel v Paguoniobu-
Tenei YkpavHel NPeAcTaBnana KOMnekTMBHas paguocraHums UU4JXM/
UU7J papuoknyba KepuyeHtkoro MOpekoro TOProBoro nopra. Konnekrue
aroii JIPC (poTo Ha nepeoit crpanuue 0610XKM) TpY roaa noapsiz; 3aHu-
Man nepeoe MecTo B PeiiTUHre PaaMOCNOPTCMEHOE YKpauHbi, SBNSeTca
TPEXKPATHLIM HeMMVMOHOM YKpauHbl No paavocessu Ha KB u HeoaHokpaT-
HbIM NPU38POM MHOIVIX MEXAYHAPOAHLIX COpeBHOBaNMit Ha KB [info: Urops
Cepuxos (UT7QF}) - koopankarop EMTHQ 2004, UUOJM, photo: UUBJF].

* 23-25 wona npoeeaeH gecTuBans papvonioburanaii Cymckoi
obnacru. B dectvsane npunsnv yyactue 70 paauoniobuteneii o6nacru
1 roctu U3 paga obnacreli Ykpaune, Kueea U Mockebl. Ha ¢ecvsane
npucytcTeoBanyu HavansHuk o6nactHoit MM, npeaceparens KTK obnac-
™ U npeactaeutent YBJ] o6nacTu, kovopuie BHICTYNMAM nepen y4acTtHu-
Kamu QecTUBans 1 oTseTunn Ha GonbLWON pRA Bonpocos. B neprog npo-
Bepnenusi pectuBans paGotana KonnekTueHas PC. MNposeaaHbl MMHU-TEC-
Tl Ha 144 1 430 mly U psig APYIUX VHTEpPeCHLIX MeponpusiTuiA [info:
USOAK].

* Coioa papmonioBurenaii Poccun Npk Noanepxke AgMUHKUCYpauun
Homonenosckoro paiions Mockoeckoii ofnacTu v xnyBa «Pyccknii
Po6uHaon» npurnawaar a KpynHediwmii 8 Poccuimn papronoGurensc-

Knii (eCTHBRNL, KOTOpLIN B 3TOM rOAY COCTOMTCS B OKPECTHOCTSX nog--

MOCKOBHOrO ropoaa lomoaenoeo 24-26 ceHtsGps 2004  Ha TeppuTopuy
Boma oTpbixa «Mockanys. Pelicsl crneuuansHoro aeTobyca no mapuipyty
M.[lomonenoeckas - A.0. «MOCKBUY» AOCTaBSAT BAC RO AOMA OTABIXA 1 O6-
patHo B ropog. Mporpamma dectveans Bxmovaer B ce6s MHOrO HACHH-
WEHHBIX U MHTEPECHBIX CoObITUii: CPP ¢opyM, Pycckuii Pobunsow - IOTA
¢dopym, Contest popym; popym «Pabora ¢ MOAI04EXHIO», NpeacTasieHue
AvnnoMHbix nporpamm, pite-up CW/SSB, QUIZ, VHF Contest, paavionio-
Gritenscras sipmapka v op. bonee nogpoGHas vwHbopMauvs: - Ha calite
¢ecTuBans http://www.hamradio.ru/domodedovo/. [Info: RV3ACA
<rv3aca@online.ru>].

* Mdopmauuonnuili Glonnetens IOTA-xomMuTera NIPY

- No cocrosHuie na 10.07.04 [ucxopnas Gasa AaHHbIX - I0TA
Directory'2004, hitp://www.rsgbiota.org v aononnuTenshsie AaHHble or
I0TA-CP rio CHI" (URSLCV)]: B nporpamme I0TA oduumuansHo npuHrMa-
101 y4actue 1554 g, NIPC, 15 knyGubix JIPC v 53 SWLS us 84-x «CTpaH»
BCEX KOHTUHEHTOB. Cpegm Hux u3 CHI - 80 (77 wna. SIPC, 1 xy6. u 2
SWLs) us cemu «ctpan» (ER, EU, EZ, R1,3-6, RS-0, UN, UR). 543 ung.
JIPC, 3 knyB. v 15 SWLs Bx0asT B T.H. crivcok «Honor Roll - HR (CFM
>523isl.). Cpean nux u3 CHI - £0 (18 uHga. JIPC, 1 kny6. 1 1 SWL) 13 Tpex
«crpan» (R1,3-6, RG-0, UR). 273 wna. JIPC, 3 kny6. u 7 SWLs us 33-x
«CTpan» umelor «nocky» - I0TA Plaque of Excellence (CFM >750 isl.).
Cpeau Hux u3 CHI - 11 (9 vua. NIPC, 1 K1y6. U 1 SWL) 13 Tpex «Crpan»

(R1,3-6, R9-0, UR). 30 wna. JIPC us 12-M «crp vnvuor rNaexbiit Npyua

nparpaMms! - xpycranebiit Trophy (CFM >1000 isl.). Cpeau Hux 1a CHI - 0.

- B vione-vione npoeenv npoeepky ceonx QSLs y IOTA-CP: UAOFZ (up
- 754), UA3GM (up - 310), URSWBQ (up - 320).

- Peaynstarsi no CHI™:

1. ¥ua. JIPC [aGeonioTHuitt nunep noarpynnsl - FGRM (1038 isl.)]: HR
[19] - UAQYE (874), UYSXE (841), RW4HW (825), UA4SKW (816), URSLCV
(814), UABAF (800), UAOFZ (754), RAGAR (752), UAOZC (745), Rv3GW
(688), US2WU (617), RA3DX (607), UA4CC (593), UAOFA! (570), UY5ZZ
(568), RUASS (548), US7TMM (548), UABMF (548), UAGPF (537); y oc-
TankHbix [59] - RA3AJ (515), UABAGW (515), UTTWZ (515), RZ10A (513),
UTSJAJ (497), UR7GW (491), UAOYAY (481), UASDNR (470), UAOSFN
(460), UAASJS (451), RZ3FW (436), RA3DEJ (425), UN7JX (418), RABYJ
(409), UT1WA (400), RVBAB (397), UT7QF (387), UAT1TAN (367), UTSJAP
(360), UASSG (328), UT5JDS (323), UR3QCW (321), URSWBQ (320),
ER100 (816), UA3GM (310), UX7UN (310), EU7SA (309), RU3DG (308),
RVBAB (307), RVBAF (305), UA4RC (285), UX7MA (264), USWK (220),
UXSEF (217), RU3DX (209), RX3AP (208), URSWIF (200), UA4ARL (173),
URTYET (164), UTSHA (138), UR4LDP (120), RATTC (119), URSAW (119),
RV4SBO (118), RASFDR (117), URSFA (116), RA3ANL (112), EZ8CW
(110), ER1LW (108), UT1WL (109), URSAKU (108), UX4LT (107), ER3DX
(106), UN7GG (106), UROVX (107), US3WD (102), UTSUKY (102), URSBCJ
(100). b

MNpumeuanue: a) Buibbinu u3 nporpammel: QRT: UWSSG (105)
[n.4Z5SG]; S.K.: UA4ZA (299), UTTWA (306); Gornee 3-x net He npepa-
craengior cBou o6Hoenenns: RASAUM (117), RW3PN 121), UAOQBO
(110), UATANA (120), UAIZAT (116), UASAQO (121), UA3DPB (192),
UA40Z (216), UASKAS (231), UAGMCM (106), exUC2!0 [n.EU4AA] (108),
UR4LRQ (217), UR4LTX (118), URSEDX (110), URSEIT (111), extUR7CA
(116) [n.UT7UW], UTSEH (124), UY50Q (207).

2. Kny6. NIPC [1]: HR [1] - UT7WZA (852) [aGconioTHuIl nvaep nop-
rpynnui]. - .

Mpumeuanve: BuiGbin us nporpammsl [1] - Gonee 3-x ner He npeacrae-
nsiot ceou o6HoBeneHus: [1]: RZ3AZO (118).

3. SWLs [4] [aGconotHeiit nugep noarpynnel - DEOMST (1031)]: HR
[1]: UA3-147-412 (869);

MNpumeyatve: BLIGLINY U3 Nporpammsl [2] - Gonee 3-x net He npeacTas-
nsitor ceon oGHoBnenws [2]: UAB-150-1367 (322), UAO-124-451 (166).

4. 3xeneavuvonepsl JIPC CHI [1]: 3XY1L"2003 (102) - op.UTIWL

- CTatmcTika opuumMansHoro yyactvs JIPC/SWLs CHI B IOTA-nporpam-
Me (UCKNo4ast BbIGLIBLLNX): 1997 - BCOro 28 us 4 «CTpaH» (EW, R1-4,6, R8-
0, UR); 1998 - Bcero 31 us 4 «crpan» (EW, R1-4,6, R8-0, UR); 1999 -
Bcero 38 us 5 «ctpaH» (EW, R1-4,6, R8-0, UN, UR); 2000 - ecero 47 us 5
«ctpan» (EW, R1-4,6, R8-0, UN, UR); 2001 - ecero 67 u3 5 «CTpaH» (EW,
R1-4,6, R8-0, UN, UR); 2002 - Bcero 80 ua 7 «CTpan» (ER, EW, EZ, R1-
4,6, R8-0, UN, UR); 2003 - scero 96 us 7 «cTpan» (ER, EW, EZ, R1-4,6,
R8-0, UN, UR); 2004 - Bcero 102 vz 7 «cTpan» (ER, EW, EZ, R1-4,6, R8-0,
UN, UR).

- B vione B cncok I0TA 6binu BHECEHS! AONONHEHWS: AS-170 - RO!-b.
[RIOIMA] CKOPPEKTUPYUTE CBOIO BUPEKTOPUIO!

- Mo undpopmaumu G3IKMA, akTueHocTs 3 vions UA3DX/0 u RW3DTB/
0 v3 Novaya Ynya !. (siko6bl Kak AS-171) noka OCTaercs «OTKpPLITOM ro
MpUSVHE OTCYTCTBMS AaHHOrO OCTpoBa B IOTA-Directory. Mony4ennasi 2
vions kapTa ocTpoea TpeGyer aHanusa n usywenus. O npuxsitom IOTA-HQ
pewenuu Gypet cooblueHo pononHuTensho finfo: UYSXE, ]

* UlA-news

- 3ac4UTaHa VIOHLCKas C.T. 3Keneanuvs Ha NoL-02 (USOKW/p, UT7UA/
P, UXOKX/p, UX2KA/p) - cym. 1138 QSOs finfo USOKW].

~ 20.06.04 B «CnMCOK OCTPOEOE» BHECEHO AononHeHune [TNX USOYAJ:
DR-02 - «Repuzhyns’kyi» I. Takum o6pasom, B «Cnvicke» crano 253 ocr-
POEa 1 13 HUX 131 aKTWBU3MpOBaH B 3dupe.

- Koppektupoeka: DN-158 «Zhabotkys |.

- Cratucriika BeIgauy AMNNOMOE u Hakneek UIA (BbinaHo/«CTpan»):
Gasoswlit Avnnom - 137/16 (3X, DJ, EW, EZ, F, HB, I, OH, OM, ON, PY,
R1,3-6, R9-0, S5, UN, UR); Hakn. «10» - 57/7 (DJ, 1, OM, ON, R1,3-8, UN,
UR); Hakn. «15» - 43/6 (DJ, OM, ON, R1,3-6, UN, URY); Hakn. «20» - 37/5
(DJ, ON, R1,3-6, UN, URY); Hakn. «25» - 26/3 (DJ, R1,3-6, UR); Hakn. «30»
- 18/3 (DJ, R1,3-6, URY); nakn. «35» - 15/2 (R1,3-6, UR); Hakn. «40» - 13/
2 (R1,3-6, UR); Hakn, «45» - 13/2 (R1,3-6 UR); Hakn. «50» - 7 /2 (R1,3-6
URY); Hakn. «55» - 5/2 (R1,3-6, UR); Hakn. «60» - 4/2 (R1,3-6, UR); Hakn.
«65» - 3/2 (R1,3-6, UR); Hakn. «70» - 3/2 (R1,3-6, UR); nakn. «75» - 3/2
(R1,3-6, UR); Hakn. «80» - 2/2 (R1,3-6, UR); Hakn. «85» - 1/1 {(UR).

- Nunepbl nporpammbl UIA (Is./Exps.): UROVX (88 /107); RASRGQ (81/
125); UYOIF (76 /119); UT3GB (56/64); UR3UN (54/72); UT2CQ (50/
67);...UTTWZA (63/90);...RZ3EC /swl (47/52) [info: UY5XE]. .

HAYAJIO - HAYAJT
Bopuc KnpwenGnar (UATAAF) r.C. -MerepGypr
1 poaunca B Nlenunrpage. Ho Tak cnoxanucs 00CTOATENLCTBA, YTO yuuncs
B WKONe B YKpavHe - B HeGO/LLIOM, HO 3aMe4ATE IbHOM ropoae YepHoBLbL.
Hopoxe BCero MHe 6uinv «nsTepKu» Mo YKPaHCKOMY $i3bIKY W IuTeparype.
OnHaxgp: nocrie ypokos (a Guiio 310 B 1955-56 T.) H8C, BMBCTO TOro, 4TO-
Gbl OTNYCTUTL AOMOIA, CTANM «3arOHSITH» B AKTOBLIN 330, Daxe «paapesanky»
3aKpbiy, HT06bl HUKTO HE CMOT B3SITH B Hell CBOU KypTku (06 3TOM nocrapa-
N1ack 3aBy4 WKonb! - E. 1. Xap4eHKo, ¢ KOTOpo#i i MHOTMe rogs! BROCAeACTBUU
nopaepxvean camuie R00phIe OTHOLLEHUS).
B arom camom 3asnie st ycTpouncs Ha nocnegHem pAgy v cran vrpate B
«MOpCKO# GOt (3HaeTe Takylo?) co csouMK 10-neTHIMY BpysbaMun. A Tem
BPEemEHEM Ha CLIeHY BLILIeN KaKOM-TO TONCTHIA NLICHIA MyXUK (He nomHio ero
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NO3bIBHOO) [Haw&/IbHIK PaaMOKITyGa Pyna, No3LIBHOND HE UMen - npm. UYSXE]
W CTan pacCKasbiBaTh YAMBUTENLHLIE Belll. OKA3LIBAETCH, MOXHO «3aKOHTa~
4MTb» € NI0GO CTPaHOM MUPa U €ro OKPECTHOCTEN, B TOM YMCNe 1 ¢ Awmepu-
KOiA (KOHE4HO, umenuck B Buay CLLIA, +0 st TOrna ewde He 3han STVX TOHKO-
CTeid). A nocnie NNamMeHHON pesy 3TOT TONCTAK CTAN NOKA3LIBATH HAM Kpacu-
BLIE OTKPLITKM (KOHE4HO, 310 Gl QSLS). MHe € nocnearero psaa HUNero
He Gbino BUAHO, HO §i TYT XO PELUUS, 4TO ECAM KTO 13 MOUX CBEPCTHVKOB
CBAXETCA € «AMepuKolis, To 810 Gyay ! KcTary, Tak v nonyumnocs...

Mocne aroro «colpania» NONOBUHA HalLero kiacca nobexana 3anvichi- .

BaTLCA B HepHoauLKMiA oBnacTHol paamokyB. Bexart 6610 HeAANEKO - TOMb-
Ko 4epes ynuuy Jlenuna, Beas Moa wkona (CLU Ne2), okassisaercs, Guina
HaNPOTUB paaoknyBa. Kaxabiii ieHs U3 kNaccos Guin BraeH Toraa euse pea-
Kui «ABOMHOM KBAAPAT», HO Mbl HE NOHUMANM, HTO BTO TaKOe,

3ansaTi B pagroknyGe Havamch yepes Hegenio. B NPOCTOPHOA KomHaTe
CTOANO MHOrO CTONOB «6e3 HYNerow, a Ha IMaEHOM (npenoaasarensCckom) crone
Gbi/m Ba TAMHCTBEHHBIX SALLMKA U «BAPTUKANBbHBIFi» KMIOH, HuHE VMEHYeMBI#
«“xnonoaasoms. Tak emy v Haao! MoHATHO, NTO Yepes HeaemMo OT «NONOEUHDL!
Kknaccar OCTanoCh MATh Yenosak. Ho Geink xe v apyrue knaccwl, NosToMy
rpynna Gbinia AOCTATONHO GONbLLOH (G0NBe NBAALATY HYEnoBeK, B TOM YMCNe
LWSCTH AEBOYEK).

Botwien Myxvk, yXe Apyrow - ToLwiA v BAVHHEIN [048BIUBHO, 370 Giin Hikonait
Pymsties - npum. UYSXE]. W ctan yumTs Hac a3byke Mopze. Kakvie Gyksbi
Guinvt NepBELIMK - 5 HE NOMHI0. C HAMM OH HE SHaKOMMACS, DTOT MYXVK nepe-
nasan Gykey v, HALENVEESCH NANbLEM Ha OAHONO U3 HAC, NPOnsHOCUN «Thit»,
W 5T0T «Thi» roBOpUA, KaKas Npoasy4ana Gyksa. MPaBUNLHO MV HET - Mbl He
BEAANM, MPaiHBIF MYX/IK TONLKO KMBAN U NPUHIMAICA 32 CReLYIoWYI0 Gyxkay.
Bor Tak v npowno Hawe nepeoe 3aHsaTe.

Ho 3ar0 ~ 0, pagocTel Aot Tolumii Myxmk noobetyan, yro Tot Manb4uLLKa,
KOTOPbI fny'iue BCOX Bhlyws 3Tv nepebie GyKsLl, A CABAYIOLLEM 3aHRTUV
NONY4MT NPaBo cam Haxars Ha TenerpacdHLIi Koy, KoHesHo, s pewms, yto
aT0 Gyny sl

BoT 1 npuwno Bpems creaylolwero aansTus. Mol cuavm sa cTonamu, a
MYXWKa BCe HET... A TaK XOHETCH HEXark Ha KMou! S HAXANLHO NOAXOXY K
NpenoaaBarenLCkoMy CTORY, HEXVMAIO Ha KAloH ~ HUKAKoro addekTa. W Tyt
Mol Apyr Baavm «npocsewaeTs MeHst: «Buanwu, Boprka, - roBopuT OH, - Ha
KOHue LHypa Bunka. A BOT 1 PO3€TKa /1A Hee (CETeBas Pa3eTka Ha CTeHe).
TyT menst «0CeHWnow. BCyHyn BUSIKY OT KAIO4a B pO3eTKy 220 B 1 Haxan Ha
Ko, Buin Gonbluoii «Gabaxts 1 norac caet. Okazanock, B0 BCEM 3aaHuu. §1
CrOKOHO YCenca Ha CBOe MECTO, 3Ha, 4TO [IPYabst MEHS He BblAAOYT.

Yepes napy MYHYT B HALWE NOMELLEHVE CO CABYKOM B PyKe BOLWIes KaKoi-
TO AAfbKa, Npexae He BuaaHHbIi Hamu, 1 pobko ckasan: «Bul aHaeTs, aery,
NO4eMY-TO y HAC NOrac Beck CBET, Mbl BLIZBANM aNnekTpuka. Tak YTo CerogHs
3aHATYIA He NOAYHMTCA, NPUXOAWTE Ha CRedyloLieer. Hy, Mbl 1 PasoWMChb.

A crepylowee sansTve - ewe yaveuTenbHee. Cuaum 3a cronamy, xaem
PyKoBOAUTENA. W BAPYF BXOAUT TOT TONCTSK, KOTOPLIA NPYXOAMN K HAM B LUKO-
ny. Y roeopuT: «Bl HAC NPOCTUTE, AETKM, HO TOT Asas, KOTOpSIf Nposoaun ¢
BaMK 3aHATUs, HeAAaBHO yexan B Kues, npuyem, Hascerpa. Tak 4To HUKaKuxX
38HATUIA He By/eT, NO3TOMY NPUXOAUTE K HAM Yepe3 rofy.

Bce pagocTHo pasbexanuce - BCe, KpOME MeHs U ABYX MOUX BEPHbIX
opyseii, Baguma v Caum. A kyna am pasberatscs? Noropa yXe orspar-
Hasi, ROXKAW nayT. He kacasick MOMX «1eTCKUX NOABUIOB» B TPAMEANHOM
napke, 4ro 3a LINK1O, mbi ctanu no sevepam npuxoauTs B pagrokyB.

A Bepe 370 Gbin B3pOCALIN paavoknyb, kyna cobupanucs paavioniobu-
Tenu us HepHoeuoB 1 Gamxaiimx QTHS o6nactu: NOroBOpUTL, OBMEHSITLCA
vipesiMu U paguoaeTansMu, Npocto nopabotars B a¢upe Ha KONNEKTUE-
HOW PaAMOCTaHUMM, UMEIowW el TOrAa no3bieHoi UBSKAK.

BoT Mbl BEpTEnMCE MEXAy HUMU, MEYTast OCBOVTS TAaUHCTBEHHYIO Ansi
Hac «A3byky Aspowki Mopse». HaxansHo npucrasanm ko Bcem B3poOC-
NbIM, AaXe He 3Has UX VMeH. KOe-KTo U3 5TUX B3pOCNbiX NOCLINGN HAac
Raneko-naneko, Mbl TOrAa ewe He 3Hanu, Kyaa v 3avem. Ho Gouv 1 Ro6-
pble AAnu, KoTopble, NOAAABWMCH HAWWM NpocsGam, Caannucs 3a KMoy 1
HTO-TO Tam nepeaasany. KTo-To aecats MUHyT, a KTO-TO U no yacy. Tak Mbl
Y Bblysunu TenerpagHylo asbyky.

HakoHeu, HacTano Bpemsi, KOrAa Mbl 0Kazanues cnocobHb! caywars u
noHuMaTs nobutensckuii adup. Mbl octaeuni B nokoe B3pOCNLIX «0A0e-
HeK» U, Mpuxoan B paavokyt, Cpasy «yTeIKaNUCh» B NPUEMHVKY (3T0 Bbiau
«KpOTbi» - DOBHO TpW LUTYKM, KOTOPLIX KaK a3 xBarano Ha Hac).

epes mecsu HacTano Bpems, KOraa § peLms, Yro yXxe BnosHe choco-
GeH caMOCTORTENLHO NPOBOAUTL PAAMOCASEN Tenerpacgom (Ha «Konnek-
TuEke» paguoknyGa Toraa He Guino Hu AM, Hu SSB). U ¢ OTKPOBEHHbIM
HaxankCTBOM CTan npyCTaeark K Ha4anbCTEYIOWUM «ASASM» - NYCTb Pas-
pewar. A ponycTuTb Hac, «Menkux», B 3hUp OueHL UM He XoTenock. B
CBOS KypUTesbHOM KOMHATE OHU MOCOBELANUCE 1 NPUWAM K NOMCTUHE
«PAa3yMHOMy» PeLUeHUIO.

Bot noapo6Hocty. Ha paavoctatumm crosno 2 nepsaariyvka, 4ro-to
Tvna P-102 unm P-641. Oyt 13 Hux Gbin NOAKNIOHEH K aHTeHHe, A npyroli
- HeT, Ho, KaK U3BECTHO, NPUHMMATE MOXHO U Ha kaGens. BOT, MeHs: caxa-
10T 38 «HenoAK/NI04eHHbIA» annapat U roBopsT: «fepaai, Manbiu! Npose-
fews QSO - npuiav, nopaayii Hace, A camv nowm B *Kypunky». Hanom-
HI0,.MHe Gbino Toraa 10 nert.

Hy, 4t0 e? Bbi3hiBal0 OAHOIO ~ He OTBENAET. Dpyroro - Hons oteeTa.
Y410 e Takoe? Cntiy - UBSNM, BriabiBaio - oreeTuni!l §l xe He 8HaI0, YTo
paboTaio Ha kaGens. KoweyHo, Tpvxaob! nepecnpawusaer Moe ums, Ho QSO
Guina, Gbina, uinal

C panocTbio BpbiBaloCk K HUM B «KYPUIKY», Kpy4y «f npoBen Cesskbl», A
0HW MHe He BepAT. Kak xe, Ha kabenb? §1 yx roToB Guin ux ybuTb, pacnna-
Kancs Tyt xe. og, 8Tum cunbHbiM 40BOAOM (peTckvie €nessbi) notwnu Npo-
BOPATL. XOpOLLD, 5 He CABUHYN pyyKy HACTPOFKM, Ha YacToTa no-npexHe-
My paGotaeT UBSNM. OHK ero S0ByT yxe ¢ nelicTeylowero nepeaarivka,

QUA-UARL

a Amutpuit Jlykvy M B OTBET: «4T0 Xe Bbl MeHsi CALL AGN, QSO BEFORE
AT 16:07 WITH YOUR YOUNG OP BORIS» (naxe BPEMS$i Ha BCIO XWU3HS §
3anomHun). M

Bort TaK u GuiBaer.

370 - 1 4acTb UCTOPUM “epHOBULIKOrO panvioknyba. XOTs OHU yxe U He
NoMHAT Mehsi. Mpuesaxan k Gpary B YepHoBUHI, 3awien B paavoxnyb. fla,
3HaIOT Mensi kak UATAAF, aBTopa HekoTopbix nporpamm. Ho Tam yxe apy-
rue nioay. ¥ HUKTO He NOMHUT MeHs; kak «GoNTAVBOro Bopio», kKoTOpLIM HEe
CTONLKO FOPAUAMCD, CKOMNLKO KO3LIPANY HEPHOBULKME paavoniobuTent Tem,
HTO'Y HVX €CTh Takol - a y apyrix Her. Toraa mHe Gbio 11 net. W, Hariom-
HIO, peys upet 0 «GonTnueom Bope» Ha CW.

BoT Tak MLl ¢ MOVIMU LIpY3BAMU U CTanu paauonioBuTensMu. Yepes He-
Aenio nocne meHs npoeen ceolo nepeyio CW QSO apyr Bagum, a YyTh
noaxe v Cawa.

Ho axem - paGorats B adupe He aasanu. ByxeaneHo! Tonkko npose-
A6LLb OAHY CBRA3b, MPUARA NOCNe WKonsl, a Yawe - cGexaslu ¢ ypoKos,
NPUXOOUT B KyG kaKoli-HuGyAs NeHCUOHEP, y KOTOPOTo IoMa HY annapa-
Ta, HU BHTEHHbI, HO 3aTO CBOW NO3LIBHOM. A B 3¢MP eMy XO4ETCA HE MEHb-
L€, 4eM Ham. W BOT owywaels cunsHLI nMHOK B GOK, cneTaelus co cry-
13, & Ha TBOE MeCTO CAAUTCA «38CAYXEHHbIA» U HauuHaeT fasars «CQ», U
AdxXe He naeT nocnywars, C Kem 3T0 OH, W KaK 3TO OH. Ho yBaxeHue K
#33CNYXEHHLIM» OCTABANOCH.

A no eeyepam - BoobLe, CNAOLWHaS oyepens Ux «GonLlNX», HET HaM
MaNeHLKIM ManbiMLIKAM MECTa «0A, CONHLEM 3¢Upas. A8 3¢Ip Tak Xo-
HETCA, BeAb HAC yxe Nprsnanv Oneparopamu. Ho UM Ao hac HeT pena.

Ceituac-1o st noHumalo, 4To HepHoBULKWII paavokny6 xwn Torpa HOp~
ManeHOM 8KTUBHOM XU3HBIO, HA @r0 KONNeKTUBHO pagnocranuvn Gbino
MHOFO aKTUBHbIX B3POC/LIX ONEPaTOPOB, U 6€ NO3LIEHON 3By4an B adupe
©XeAHEeBHO NOMHOTY YaCoB.

Ha v Torpa, B perckom BO3pacte, obuasl Ha «Gontwmx» He GbiNo, a
Gbinu novcky BEIX0Aa. W BeIX0n Gbin Haligen! Ypa! MNo Hovam «Gonbwme»
CNAT W, CNeAOBATENLHO, HONU - HaLW. Ha YAUanenue nerko cornacuncs ¢
Hamu «asas Bonoass - HasansHuk TorpawHero pagvoknyGa [Ha camom
Aene, 1o Gbisl 33B. CKNBAOM (C TONKY 3DEHUS ~OBNEAEHNS HOCMETHBIM KO-
JMHECTBOM paavoAeTaneit Ha cknagax Knybos, ux 3asegyime Gy qna
pagvoniobuteneit «yapsmu u Gorami») - Braanmup Sikosnesuy Megbite-
Kuil, KOTOPOro B3POC/bIe KOPOTKOBOHOBIKY, mexay co0oi0, no6OBHO Ha-
3biBany - «snevka» - npuM. UYSXE]. Flerko cornacusncs ¢ Movm npeano-
KeHVeM U Mot oTey (y Hero Gbinu apyrve 3a6oTb, T.K. He Gbino Mambi),
Otnyckanu v Baguma, a eor poauteny Cawm BOCNpPOTUBUANCH.

Homa mue v Bagumy pasanv GyTepGpogsl, u NO3AHO BEYSPOM Mbl OT-~
Npaenanucs B paauoky6. Okono necsaTt Bevepa Hac sanupany, BkOYa-
W Kakylo-TO HAPYXHYIO CUTHAaNU3auMIO, U Mbl OCTABANVCh HABAUHE C apu-
pom. Hous nenunu nononam. BoT Torpa s NOHAR, YTO Takoe pafocTs ot
BCTpeUM € aanekum DX (mm, MorM nepesim, Gin 8Y4AR), cuacTse ot PILE
UP paHH1M yTpoM €O «wTatHukamus, ¢ SA. U Orop4eHue OTTOro, YTO ONsiThL
CMLLIKOM PAHO HAHMHABTCS «0(UUMANLHOE» YTPO, HTO NOPA OTMPABMSTHCS
B wiony. f1o yTpam npuxoguna foGpas yopwmua, KOpMUna Hac pomati-
HUMK nipoxkamy (TKS) v Bbickinana B wkony. C pagocrsio Gul nporynsn,
HO i Aan oty ofewanue He nporynvears.

Boixog, BCerpa Haiipetes. § xe ¢ aeTCTea Gbin GonbLIMM dopmanucTom,
4TO OCTAETCA BO MHE RO CUX NOP. HT0 51 OTLY «obewan»? ExeaHesHo npu-
XOAMTS B LIKONY - ¥ TONBKO. 5 1 npuxoxy, PSE! A no6pocoeecTtHo cupers
Ha YpoKax si xe He obewan... Cnars 10 nocne 668CCOHHONM HOYM OYEHL XO-
4eTcs. W BoT nepep, ypokamu st 3a6upalock B CEOI «MoGUMbIi» wkad B
kabuteTe puanku (pusnuka Guina Hawel KnaccHol PyKOBOOMTENEHULIEH),
noynoGHee YCTpauBalock Ha Ky4e Y4eGHO-HArNAAHLIX NAAKATOB U MOMEH-
TaNsHO 3ackinalo. Byaunshvka He GbINo, HO MNOYEMY-TO AaBTOMATMYECKU
npockinancs Nepes TeMu Ypokamu, KOTOpLIE peLums He NPOnYCKaTh: MaTe-
MaTHKOH, Ppuankoi, oBenmu nuTepatypamu: YKPAUHCKOW U pyCCKOA.

FoBopsT, 3T0T WKad RO CUX NOp CTOUT TBM, Ha BTOPOM 3Taxe moeii
LUKOAILI, KOTOPYIO 38KOHYWMNM U MO Mnagwwii Gpar, v obe ero pouepw.

Oror DX-Kkavi 4epes HECKOSIKO MECALEE 3aKOHYMUNCA BHB3AMNHO W HEo-
XNAAHHO Ans MeHsi. OAHaXAbl YTPOM OTKPLIBAIOTCA ABEpU paavoxnyBa,
HO BMECTO NPUBLINHON yBOpWWLIL! CTeneHHo BXoauT GonsLuas rpynna ors-
TOWEHHBIX XUBOTAMU MYXUKOB, LOCTATONHO NPUAUYHO OAATHIX. Y HaYUHa-
10T Y3KUMU rnaskamu (Tenepsb NOHUMAIO, NOYEMY «y3KUMM» - BECENAN HOYh
B NYTW) OCMATPUBATL NOMELWeHWsi U OKPeCTHOCTY. MunyT yepes nath o6-
parunu BHMMaHue Ha Hac ¢ BagyMom, menkvix Ao Henpunvuus.. Cambiii
TONCTHIA BLITArUBAET KyNak Bnepsy v BONpOLIAET: «A 3T0 4TO TaKoa?» Hy,
TYT 5 «B36enenuncsa» (s, 11-neTHuii nauan) u 3a0pasn Ha Hero, 410 s He
«4TO TAK0®», 8 «KTO TaKOM’», YTO & - USBECTHLIN paguooneparop, a oH, 3ToT
TONCTAK, - HBU3BBCTHO KTO, Y NOLUES OH BOH (TOrAa APYTUX CAIOB 5 HE 3Han)
13 Hallero poaHoro paguoknyba.

A 3T0 Okasanacs cneuynanbHas KomMUCCUS, npucnanHas us Kvuesa pns
NPOBEPKU AeATeNEHOCTY HALLero paamokiyba.

MNosBan Hac novom «aaas Bonoass u IpyCTHO ckasan: «Bor, pa6aruw-
Kku! Bl xopoluve naphi, Ho renepan fyGsra npukasan HUKOraa He nyc-
katb Bac 4epes nopor Hawero knyGas. Y Mbl ywnu, CTpaaas, B nepeyio
04epeas, OT Takol HeCnpaBeIMBOCTY. A HACTOSLYES TOCKA NO 3dupy npu-
wwna notom. MHoro ner npesicenarenem komurera BOCAAD Jlenvnrpaga
u JleHnHrpaackoi obnacTv Guin rexepan no damunum Oy6sra. Ho 810 - He
TOT, MOXeT, oaHOdaMunew.

Moux BepHuix apyaei petcrsa (Cawy u Baavma) «packugano no xws-
HW», @ i = TaK U OCTANCA KOPOTKOBOSTHOBUKOM... . )

ABTOp Bbipaxaet G/1arofapHoCTs 38 NOMOWWb B NOLrOTOEKS K nyGnuxa-
Ly (YTOHHEHYE HEKOTOPBIX NOAPOBHOCTEI): Bnanymupy Banasxy (USOYA),
Jleoruny Muxadnosuy [ycaxosy (USYM), Huxonewo Typuxosy (UTSOR),
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Uundposasn LiKana-yacrtoromep
¢ XK nHgukaTtopom u aBTOMNOACTPOMKOIN 4aCTOThl

MNocne paspa6oTku uMdpoBoii WKanL CO CBETOANOAHLIM MHAN-
xaTopom («PX» Ne1/2000, c.42,43) asTop nonyumn MHOrO NOnoO-
XUTENbHBIX OTKMMKOB OT paauoniobutenedl, nosTopusILMX ee. B
8TWX NNCbMaX JOBONLHO HACTO BCTPEYANMCh NOXenaHus f[opaGo-
Tark WKay M NOMEHATL e MHAMKATOP Ha 6onee KPYNHLINA Xuako-
KPUCTANIM4ECKNIA, & TAaKXe NONOnHUTh ByHKUMe aBTONCACTPOMA-
Ku yactotul T4,

Una HaecTpey aTuM noxenanusm, astop paspaGoran HOBYIO
twkany. 13-3a HoBOro XK mHamkaTopa KOHCTPYKum nony4unace
ewle 6onee npocToii. TexHnyeckue XapaKTepucTUKM NPUMEPHO Te
Xe, 4TO U Y LWKaNkl CO CBETOANOAHLIM MHAMKATOPOM, no6aBUNOCkH
TO, 4TO LKana Tenepb MOXeT PaboTaTh C NATLIO 3HAYEHMAMM T4,
3aMUCaHHLIMK B 3HEPrOHE3ABUCUMYIO MaMsITh (CKNAALIBATL UX C
M3MEPEHHbLIM 3HA4EHUEM YACTOTbI, BLINMTATb W BLINONHATEL 3aNUCh
3HaqeHun M4 B 3HEProHe3aBUCUMYIO NamsThb).

TexHuueckue XxapaKTepucTHKK:

- MaKCMMabHAsA U3MEPSAEMANA YACTOTA ......c............... 30 My,

- MakCumarnkHOe paspetleHue U3MepPAemoiil 4acToThl .... 10 Ty

= HYBCTBUTEALHOCTD MO BXOAY -evevveeremmeeenennneereeesssnens 250 MB

= TOYHOCTb YAEPXaHUA vacTotsl T ........ +40 My unm £20 My,

- HanNpsXXeHue NuTaHun 9...12B

Anekcanap Lermncos (RASRBE) r.Tambos

Ecnm nopgavs sior. «0» 0gHOBPEMEHHO Ha BbIBOALI X7 U X6, a Ha
Bx0f, X14 - B4 HanpsxeHue ¢ yacToToi MY, To yepes 1 cek. Wwkana
nepeligeT & pexuM sanucy KoHCTaHTs MY, 0oTO6PAa3UT HAa UHAY-
Karope naMepeHHyio yactoty M4, no6asuT ¢ npasoii CTOPOHbI eLue
onHy unbpy - Homep GaHka MM, npeasapuTensHo BbIGPaHHbIi
nopaseit COOTBETCTBYIOLIMX noTeHYnanoe Ha X9-X12 kak 6bino
onucaHo Boilwe. MNoeTopHan nogaya nor. «0» Ha X7 n X6 npuseper
K 3an1cK 3aMepPeHHON0 3HAYEHUS B SHEProHE3ABMCUMYIO NAMATH
npoueccopa n Bo3BpaTy B peXuM usMepeHus. Mocne sToro Ho-
Ban KOHCTaHTa GyAeT UCNONb30BATLECA B KAYECTBE BEMIMYMHE! npo-
MEXYTO4HOM YacToTel. [anHbiil peXum caena anm TOro, 4ro6bi
MONL30BATEM MOFNM CaMK YCTaHABNMBATH BenMumby MY B coek
wkane 6e3 nepenporpamMmmpoBanms PIC npoueccopa. 3HauyeHve
[T4, KOTOPOE MOXHO 3aNMCaTL B NAMSITb, HE JOMKHO npesbilLaTh
30 Mry.

Pexum YacToToMepa BiioyaeTcn Npu nopaye nor. «1» Ha X6
1 X7 He3aBUCUMO OT BLIBpaHHOro GaHka MY

Hanpsxenue aBTonoacTpoiku vacTors I'MA cHuMaeTces ¢ Bbi-
Bofa X13 (AFC) u nopaercs Ha sapukan nopctpoiiku I'MA rpaHcu-
Bepa. BbiBoa X3 ucnonbayercs ans nepexnioueHms ToNHoCTY ynep-
XaHus Yactotl. Ecim Ha X3 nogathk nor. «0», TO cucTema AMNY

- NOTPEGTAGMBINA TOK .....eeeneeneererereeeciueeneeneesesrssesooeons .5 MA 06€CneHmuT TONHOCTL yaepXaHUs 4acTOTbl o +/-20 My, ecam «1»,
TO +/-40 Ty,
HacToToMep BLINOSIHEH HAa nevat-
g o¥ee ing S Veo 3l 1 $9-12B 0 Loinnate us 0AHOCTOPOHHErO (p0sib-
i _J_ R1 K‘(I.‘EI):;S cs J_ Ria oA 62 _L‘1 gJH MMPOBAHHOrO CTEKNOTEKCTONMTA pas-
100 HI 1x 100 H-.L_ 316 78005 _L MepoM 72x36 mm. Ha pue. 3 nokasaH
o LOCK, x5 e Bug cO CTOpOHLI mevaneit, a Ha
]%2K PIC16F84 pHC.4 - CO CTOPOHLI AOpoXex.

ok 0Kk o F\-/;%‘J oo MpaBsunbHo cobpanHbIil YacToTo-
Al ov 1 X5 mep-umposas Lukana ¢ 3anporpam-
o] :\\g ;0— 3 +||,'=: x¢ MMPOBaHHbIM PIC NpOUECCOPOM ro-
|- Bi 4TM He TpebyeT HacTpoliku. MumHm-
B2 8 MasbHan HacTpoiika 3akMoyaeTcs B
o B3 [0 IF4 g T1OA4E HA BXOR 4ECTOTOMED STanOH-
BS x10 HOM 4acTOThl M NOACTPOIKE KOHAEH-
xi B6 iE24x11 catopa C7 o nonyermn NPaBMAIbHLIX

X0 B7 X12 nokasanmit Ha wHaVKaTope.
| - R9 Mporpammy gns camoctosTensHo-
1 390l | \np L]10 Moo ro nporpammupoBanus PIC npouec-
] ! AFC,y13 €OP2 MOXHO NONY4MTB Ha cafiTax ae-
40 o J_ Ria[178507 | +C6 50x T0pa - hitp://ra3rbe.r3r.ru/files/
My s 520 100 scalafc.zlp v xypHana «Paguoxo6-
I -_L— MK Gu» - http://radlohobby.tk (paiin

Cxema yactotomepa (puc. 1) nocTpoeHa Ha npoueccope
PIC16F84 (DD1). Ha VD3VD4VT1 cobpaH yeunurens-orpaHuym-
Ténk BX0AHOro curiana. Crabummaarop DA1 (78L05) oBecneuu-
BaeT +5 B ans nutaHus npoueccopa DD1 um ycunutensa Ha VT1.
Crabunntpor VD1 (KC133) u R1 ¢opmupytor +1,5 B gas nuta-
Hua XK unavkaropa, B kayectee KOTOPOro npuMeHeH KO-482 or
TenegoHa «Panaphone». Cxema ero nogknioueHus nokasaHa Ha
puc.2. O6paiyaio BHUMaHWe, 4T0 HOMUHA peauctopa R9 (puc. 1)

-1 METAOM. Pacnpoctpa-

HG HeHa owunbka, korpa snech
Pnc.2 KO-482 ctaeaT 1 kOM unu paxe 1
kX8 «——3 pj E VoD kX1 OMm.
HK B pexume yndposoii
x4e—3cik vss| X5 |
X c S8 “™ wkane yerpoiicTeo cxna-

ALIBAET U3MEPEHHoe 3Ha-
“eHue wactotsl T[], nopasaemoe Ha Bxop X14, C KOHCTAHTON 3Ha-
4enus MY npu nopave nor. «0» Ha BbBog X7. B Tom xe pexume
npu nogaye nor. «0» Ha BbIBOA X6 NPOMCXOAUT BLMUTAHME no
MO0 KOHCTaHThI MY M3 uamepeHHoro aHaueHus. Moaasan nor.
«0» Ha BbIBOALI X9-X12 MOXHO BbIGUPATL OLHO M3 NATK 3HAYEHMI]
M4, sanncaHnoi B EEPROM (uetbipe 3HayeHus MY, nopaean «0»
Ha 0K 13 yNpasnaioLMX BLIBOJOB COrnacHo puc.1, natoe 3Ha-
4eHue - «1» Ha BCex BbiBoAax).

scalafc.zip). .

uz

#
k14 fad [xs] (o]
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FeHepaTop nnaBHoOro gnanasoHa

l'erepaTop nnasHoOro AManasoHa, cxema KOTOPoro npueeaeHa Ha
puCyHKe, NpeaHasHayeH /19 UCTIoNb30BaHMA B TPAHCUBEPaX C 04
HUM NPeoGpa30BaHMeM NP NPOMEXYTOMHOM yacToTe 500 Ky. Bka-
HECTBE reHEPUPYIOLLEro S/eMEHTa NPeANaraemoil KOHCTPYKLIAW Mpu-
MEHSAETCH aHANOr NIAMAA-AV0AA, PEAM30BAHHOrO Ha NONEBLIX TPaH-
ancTopax KM103M (VT2) u KN302A (VT3). MpemmyLiecTsom noao6-
Holi cxembl 'L ABSFIETCH HU3KOE HANPSXEHME NUTAHMS B npepenax
2,5 B npu notpeGnsemom Toke 200...250 MKA. Mpu aTom npakm-
ECKN UCKI0YAETCS BO3MOXHOCTb HArpeBa YaCTOTHO 3a0210WwMX 3ne-
MEHTOB CXeMbI W, Kak CNBICTBUE 3TOro, 06ECNeYMBAETCR MUHUMA Tb-
Hbiii Boifer 4aCTOTbl NPU BLICOKO# CTABMABHOCTY 11 (npum. pen.: cm.
TaKxe «Jlaligkecr» 8 «PX» Ne1/2003 ¢.29). Mutanme VT2VT3 ocy-
LUECTBNAETCS OT CTabMnmM3aTopa HANPSXEHWs, BHINOHEHHOMO Ha
onepauuoHHom ycunutene DA1, koTopuiii obecneyMBaeT BLICOKMIA
koapduLmenT crabunmaaumm. Ha TpaHauctopax VT4.. VT6 Buinon-
HEH WupokononocHLIl Bydep-yeunurens. Mukpocxema DD1 naet
BO3MOXHOCTb MONY4MTL OAMHAKOBOE N0 aMnmTyne BY Hanpsxetve,
He 3aBuCsLlee OT 4acToThl Ha Buixoge MM, a Takke HanpskeHun,
noaasaemble Ha LMGPOBYIO LLIKANY U A1 OpraHMaaLymn paborb LIANY.
(Mpum. pen.: 1.0. Ha Boixoge 117 Gyner OrPaHYEHHBIA N0 aMINTY-
Ae curran, KoTopbiii yB06HO UCTIO/b30BATE C KNIDYEBLIMY CMECHTEN S~
M1 BLICOKOTO YPOBH; ©CIIW XXe ANISi CMECHUTESIS HYXeH FapMOHNYECKME]
curvan, nocne T HyXHo yCTaHOBUTL AUaNa30HHBIE DHHY).

Ceprevi Knumerko (US4LEB), r.Xapokos

pesucTopsi - Tuna MJTT-0,125 uan MNT-0,25, Nogcrpoeynbiil peau-
cTop R2 - CM3-18, CM3-22, CN4-1. Mepementbie pesucropsl R13,
R19 - CN5-20, CN4-2. Karywka L1 v KME C10 AONXKHLI pacnona-
ravbC B HEMOCPEACTBEHHON GAM30CTU OT nnatkl MM, v Guits Twa-
TenbHO 3kpahuposaHb!. B kauecTse nepexnioyarens guanasoHos SAT
MOXHO NPUMEHUTS OGO FaNeTHLIN NepPexNIoyaTe b UM MCTIoNb30-
BATb Nepexmoyarem MoaynsHoro Tuna M2K wnm mnos MIH-1, NV,
MI1B-1. Nepekniovarenn SA2, SA3 - MN2K.

L HacTpoiikv I, HeoBxoaMMo uMeTs TecTep, 4acTOTOMEp, U3-
MepuTen emkocTu. Buauane, nytem spalieHus poropa R2, HeoG-
XOAMMO YCTaHOBUTL HaNpskeHune B npeaenax 2,5...2,6 B na BLIBOAE
6 MMC DA1. Mocre aToro, y6eanBLImMCh B HaMuum curHana Ha Boi-
xone M, HeobXxoaMMO NoaCoeaVHMTL K HEeMY 4acTOTOMEP M Ha-
HaTb «yKNaKy» AUANa30HOB NyTem NoaGOpa eMKOCTEN KOHAEHCATO-
pos C4...C9. KonpeHcatops C7...C9 - pacrarusaioLume.

Mpwn usroroenennn MM, ana TPexauanasoHHOro TpaHcusepa ¢
SNEKTPOMEXaHUYECKUM PUNBLTPOM «H» MK «Bx» 4acToTh rng nomk-
Hbl COOTBETCTBOBATL AaHHLIM, NMPUBEAEHHLIM B Tabnuue.

3HaueHUnA YacToT AN KaXIoro Auanasona 'MJ, neobxoaumo yc-
TaHaBAMBATL C NOMOLLIO ManorabaputHeix KINE (oT npuemHuka
«Cenran), KOTOpbIE BPEMEHHO NOANAMBAIOTCS: BMECTO KOHTYPHbIX U
“PacTArvBaloLmx» KOHAEHCaTOPOB. [Mocne NoRBOpa ONTUMALHBIX
EMKOCTelt ClieyeT U3MEPUTL MX SHAYEHUA U NOANANTE BMECTO Tex-

Ln HOJIOrnyeckux
knisose TGl C2 Ri1 R17 — +12B  KNE cootser-
220 v 1 MK| R4
o | - Sl o c17 | |20 c20 cTByOWMeE
K1a0vz16 Kr3024 VTa |E)_|H¢ |E|H¢ . 100 v KOHOEeHCcaTo-
) s 7 1 C12  Kn3o3e c1a " 1 r}w pbl NOCTORAH-
R21 , vD7 K o
130T * \G il 10 v KC156A Buix. HOM emKocTh.
RI 2| _ =7 T <11 Dpi2 C21 rng Ana cospa-
130« vr2 7,10 rd> Hus ygobecrs
4pp  |KMI03M R3 RS
VoI 100k 100§ 820 DD1 npu pa6ore ¢
0 _5.1__ DBi3 C2 K153311A3 TPaHCUBEpOM,
10 1!
OCHaW,eHHbIM
LM , |__ R8
__%%I 10¢ U onucaHHbIM
. c23
vD2 Ki1 K21 \Kar = L L c24 P18 16w Az FMA, secsma
80 c_'Fr ce"r csT l__lmm cuAny  XenartenbHo
satf ™ ch CS;L CEL "Sen NPUMEHSTL B
<T. T = Ki.2 (K22 (k3.2 l‘%—‘ R20- HeM uMQ)po-
S—IvD3 cii== Rs R7_1k5 +12B BYIO wWwkany B
40 sA2 /100 SA32
M woivps '© = = vDg 2« - BM1 rOTOBOrO
ki o T K T ' T Ry ol2 U3aenus, Ha-
Ki-K4 —{ _ _}—— Y Y\, 2B npumep «Ma-
v A PAC.EO VD5 Ci5  CiB o G8mTK
+12B +12B KB131 10W®  10u® KeeBCcKan»
(npuM. peg.:
Mepectpoiika M ocywecTensertcs KOHAEHCAaTOPOM NepeMeHHoI fwana-|° 1 B ] W onvcankyio B 3ToM Home-
emKocTy C10, CHaGXeHHbIM BEPHBEPHBIM YCTPOHCTBOM, CNOCOBHLIM %08, %{Pﬂm& Fmin:Erax]  Pe «PX» Ha c.38), uto naet eoa-
obecneuunTb HeoBXoanMOe aamenneHme. Brniouerme HeoBXonmmo- MNE MPGE My "ML | MER | MOXHOCTB MHAMUMPOBAKHWS Ya-
ro Ans paGoTel AuanasoHa OCyUeCTBARETCR nepexnioarenem SAT 1,8 [ 1,215 22| 25 CTOTH HaCTPOiikM, a Takxe
€ noMoLsio pene K1...K3, KoHTakTaMm KoTOpbIX NOAKMIONAIOTCS He- , 35 | 30| 33 | 40 | 43 o6ecrnedenun pabotbl LIAMY.
06X0AMMbIE KOHTYPHLIE KonaeHcaTopel C4...C6 u «pactarvsalolyme» 7' 0 6'5 6' 5 7' 5 7' 6 Mopxmovenue undposoii twka-
C7...C9. Paccrpoiika BkmouaeTcs nepexniouarenem SA2 ¢ nomo- : z . : . Nbl HeOGXOAMMO NPOMIBOAUTL

WLio pene K4 u ocywwecTsnseTcs B HeOBXoauMbIX npepenax usMe-
HEHWEM HAaNPSXeHWA CMEeLLEeHWn Ha Bapukane VD5 nNepemMeHHLIM
pesuctopom R13. [1na a10r0 Ha cxeme npegycMotpexa uenb, co-
CTOsLLaA U3 peaucTopos RER7R13R14R16R18R22, KOHAEeHCaTopoB
C15C16C19C24, crabunurpoHa VD6 u pene K4, koHTaKThl KOTOpOro
K4.1 Ha cxeme nokasaHbl B NONOXeHUM, COOTBETCTBYIOLEM BLIKNIO-
4eHHOIA paccTpoiike. PaccTpolika BLINonHseTCs nepemMeHHbIM peau-
cropom R13.

Ceetoavon VD8 (AJ1307) VHAVLMPYET BKAloYeHne LIAMNY.

Muranme IMJ, ocywecrsnsercs or CTabUNM3NPOBAHHOrO UCTOY-
HUKA HanpsixeHvem 12 B. .

l'eneparop nnasHoro granasona CMOHTUPOBaH Ha NneYaTHoM nha-
Te paamepamu 60x70 MM 13 BYCTOPOHHErO CTEKNOTEKCTONMTA TON-
WuHoli 2 mm. Bce pene ucnonk3osaHs Tuna PAC-60. Karywka L1
BLINONHeHa Ha kapkace 13 OPraHM4eckoro CTekna avamMeTpom 16 Mm
v cogepxut 40 BUTKOB nposoaa M3B-2 Anamerpom 0,41 mm. B ka-
dectee C4...C9 HeoBXoAMMO MCNONL30BaTH KOHZeHcaTophl, 06na-
Aaiolume MuHMMansHbiM TKE, xenartensHo Tvna KCO-1. Octanbhbie
KOHAeHCATOPb! MOTYT GbiTs Tvnos KM, KJIC, KZ, u ap. MocTosHHLe

B COOTBETCTBUM CO CXEMOM, MpUBEAEHHON B [3].

MpennoxenHwii I, NPOBEPANCs Kak COCTABHAS YaCThb B TPaHCH-
Bepax «AnkGarpoc», «Amarcp SM®d-V» u nokasan ce6s ¢ Hauyy-
Leii CTOPOHBL.

Jluteparypa
1. Axaxos Wsan. Cxems «namtisar. - «Mnag KOHCTDYXTOp», 1983, 33.
2. Mraumm Y. Tpancusep AMatop-SM®-M, - Pannomobutens. KB u YKB, 1999, Net.

3. Alipamos B., Tenexwumos C. KB Tpacuep «fpywGa M. - «Pagnomup. KB u YKBs, 2003, Ne3.
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CQ HANMRAD YO s s —
OnTMMM3auMs reTepoAMHHbIX HanpPSHKEeHWA

ABOMHLIX OanaHCHbIX CMecuUTenemn

Kak n3secTHO, ay1n nonyyeHusi Hauny4iueil paGoTel CMeCUTe-
Neit (nanee CM) Ha vx retepoAMHHBIA NOPT CneayeT nopaeath
HanpsXxeHne (MOLLHOCTb) CTPOFO ONpeAeNeHHON BENUYUHSI,

FeTepoavHHOE HanNpsXXeHUe (MOLHOCTL), HEOGXOAUMOe ANs Mo~
NydeHnn Havnyywei paboTsl, NPUHATO Ha3biBaTb OMTUMALHBIM
reTepoAuHHbLIM HanpsixeHuem (MolHocTeio) CM. B 3aeucumoc-
TW OT TOro, kakoit napameTp CM Mbi cobypaeMcs ynyuimTs, U
crnegyet noaOvparh ONTUMarbHoe reTepoavHHOE Hanpskenue [1].

Hanpumep, ons NonydeHus MakCUMansHOTO NOAABNEHUA CHI-
Hana reTepoAvHa Ha ebixope HeoGXoaMMO HanpsXeHue Uo @
ANA NoNY4EeHWUS MMHUMYMa UHTePMOAYNALMK - HEKOTOPOe Hanps-
xenve U, .. B camom obuiem cnyqae onTuMancHbie reTepoavH-
Hble HanpsXeHus ana pasnuuHbiXx napameTpos CM o6biyHO He
coenafalT Mexay coboi, T.e. U U, #...#U, . OaHako Ha npak-
TYKe [OBONLHO YacTo BCTPENAIOTCS Clly4au, KOraa OnTUMalbHbie
réTepoavHHbIe HanpsxXeHus (MOLLHOCTH) Ans pasnuuHbIx napa-
MeTpOoB AOCTaTO4HO 6nuakn apyr K Apyry. B sToM cnyyae, ynys-
ulas OAWH U3 NapameTpoB, MOXHO NONY4UTL GIM3KUE K Makcy-
ManeHO BO3MOXHbLIM U apyrue napametpsl CM. HauGonee sax-
HbIM OKa3blIBAETCH TOT Cny4ail, koraa, euibupas onpepeneHHoe
reTepoavHHOE HanpsXeHue, Mbl NoJTy4aeM O4EHb BLICOKVMY (T1O-

4TU MaKCUMasbHO BO3MOXHbi-
MMW) OCHOBHbIe napameTpsl CM:

(Rs';'%‘:g - MakcumyMm KosdduumneHTa
nepesauu;
~ MaKCUMaJbHbIY AHAMUYeC-

Knil pManasoH (paccmarpviean
npexae Bcero AUHaMUHECKMi
BVanasoH np UHTEPMOAYNALIUK
TpeThero nopagka, 1.e. DR no
IMD3);

- MMHUMYM LLYMOB;

- M2KCUMYM NOAABAEHUA He-
cywei.

B naHHoii cratbe 06cyxpaloT-
cR 0COGEHHOCTU ONTUMM3ALIMK
reTepoaMHHOIO HanpsixeHus
(MOLLHOCTW) [BOMHOIO GanaHc-
Horo CM no geym napametpam
- k0ahduLmneHTy nepepaum £ u
AVNHaMUHECKOMY Buana3oHy no
VHTEPMOAYNALMU TPETLEro No-
paoka. Ana-
nuanpylotca
npegensl oT-
KAIOHEHUN re-
TEPOAUHHOTO
HanpsXeHus
OT ONTUMASTb-
HOFO, NPV KO-
TOpLIX He Ha-
6niopgaeTca
3HAYUTENBHO-
ro yxypiue-
HWs napaMeTt-
pos paboTwl
CM.

B xavectee
obvekta uc-
cnefoBaHus
Mcnone3o-
Bancsa OBoi-
Hoit GanaHc-
HbIA cMecu-
Tens (OBC),
KOTOPbI Hau-

Gonee uacto
LO-port NpUMeHseTCs
oy (50 Om) KaK «nepBoiii»

VD1-VD4
KA522A

VvD5-VD8
KO522A

RF-port
(50 Om)

VD1-VD4
KA522A

Bnanvcnas Apremerko (UT5UDJ), r.Kves

CM anHamu4HbIX TpaHCUBEPOB (T.H. AyanbHeiii CM). Cxema npo-
TotMna uccnenyemoro CM npeacraenexa Ha puce. 1, a Mopudu-
UMpOoBaHHLIA AyanoHuil CM, uccnepoeaHve KOTOPOro Gbing Bui-
NONHEHo aBTOPOM - Ha puc.2. B Tabnvue npueefeHsl MOTOYHLIE

BY ik T T " T T

®epputosoe| U3onuposan-

SRt PR I S e

Hamotka "BuToil napoit™ 4 ckpyTku

T, T4 KONbUO HbilA, 12 BuTKOB Ha 1 M DKl "BUTON Napel”.
’ K10x6x4; puamerp CKPYTKM BUTKA CKPYTKM PaBHOMEPHO
p=1000HH | xunet 0,3 Mm PacnpegsneHbl No KonLly.
®Depprroeoe | Msonuposak- HaMoTka "iToil Tpoiikoi™: 3 ckpyTky
12,73 KONbLO HbIfA, 1284TKOB|  Ha 1 CM ANMHLI "BUTON TPOKK".

pvaMeTp BUTKY CKPYTKY PABHOMBPHO
PacnpegeneHbl No KonLly.
BT ISP, 2 ) EA

. N
te _pontiora kalensy ,,
S HeotXaIME CYO0T0 ChEINTY 38 Gasposxol oOMOTOK COITRECHO pUt,2

AaHHbie TpaHcgopmaropos. Mpu vccneposanwm storo CM ucrons-
30Banack yCTaHoBKa, cocTosLian u3 co6cteeHHO CM, aunnekco-
Ppa n BuICOKOHYBCTBUTENLHOTO YHY, a Takke retepoauHa c pery-
JMpyeMbiM BbIXOAHLIM Hanpsxkeruem. O6wwasn cxema npoeepexws
v3MepeHuid nokasaHa Ha pmc.3. Bee ucnonbayemsie BY Gnoku
uMenu 50-omHuie (o BY) BXoaHbie U BLIXOAHbIE COMPOTUBNEHWS.
Kak BMAHO, Takas yCTaHoBKa BKMOYAET B Cebsi NPMEMHMK NpsMO-
ro npeobpazoeaHus.

Mpu uccnepoBaHUY MHTEPMOYNALIMM TPETbEr0 NopAaKa Ha BXOA
YCTaHOBKM (NPUEMHUKE) NOAABANCS ABYXHACTOTHLIM curhan 10 u
12 MI"y (Mcnonk3oBanack, CTaHAapTHan MeToauKa U3MEepeHNs UH-
TepMoaynauum). MHTepMORYNSALMOHHAS NMOMEXa TPEeTLero Nopsf-
K& NPOCNYWUBaNack B rofIOBHLIX TenedoHax U UaMepanacs MU-
NMBONBETMETPOM MEPEMEHHOTO HaNPSXKEHUS, NMOAKMONEHHBIM K
BLIXOAY YCT@HOBKM (NpUeMHuKa) Ha wacTtoTe (12x2)-10=14 (MI"w).
lpu 3TOM reTepoavH Guin HaCTpoeH Ha wactoty 14001 kI'y (unm
13999 kl'y) Ans nonyvenma HY curnana ¢ vactotoil 1 kL, KOTO-
Phiii IErko N0AAAETCs N3MEePeHUIo U NPEKPECHO PA3NMNAEM B O~
NOBHbIX TenedoHax.

Mpun nsmepenmsx koadpPpuumeHTa nepesasyu UCNONL3OBANCS re-
HepaTtop wymMa Ha ctabunutpode (cm. puc.3).

'padmkn, nonyyeHHsie npu uccnegoeaHusx pyanbHoro CM,
npencrTaeneHsl Ha puc.4, roe oHY HopMUpPoBaHy k 0 aB, T.e. Mu-
HUMYMY MHTEPMOAYNALIMOHHON MOMEXU M MakCUMyMy koadduLin-
eHTa nepepaum &€ CM.

[ns vccnenoeanns MHTEPMOAYNSLIMOHHLIX XaPaKTepMETUK CM
MCro/b30BaH ABYX4YACTOTHBIA CUrHAN C YPOBHEM KaX/0/ COCTaB-
naowedi 63 munnmeonsta (50 OM), unu -11 gBM. Mpu 3TOM Ha
BbIXOAE U3MepUTe IbHOH YCTaHOBKM BoaHukana IMD3 nomexa, cibi-
wmman Ha vactote 1 k. B peaynbrate nposegeHHLIX MCcneao-
BaHWi GLiNO onpeneneHo, 4TO npu 3(PpGHEKTUBHOM 3HAYEHUU
U_v=2,12 B npu neiiCTeumM aByx4acTOTHOro TECTOBOrO CUrHana
oGpaayetcs IMD3 nomexa, npueepeHHas ko exomy CM (npuem-
HUKa), C yposHeM 14 MUKpOBONLT (50 OM), unu -84 aBM. Mpy 3TOM
Ha Bbixofie YHY npucytcteosan curtan HY ¢ yposHem 70 Munnum-
BOJIbT.

IP3,, CM (npuvemHuka) 6bin paccyutaH no dopmyne
IP3,=(3Preer-Pyuns)/2, TRe IP3,, - TONKA NepexeaTa TpeTLEro ro-
PpAAKa no BxoAy yCTpoicTea, ABM; P ... - MOLWHOCTL Ha BXOAe CMe-
cuTens (npMemMH1Ka) 0aHOFO U3 BXOAHBIX TECT CUrHanoe, oEM (oge
“aCTOTHl TECT CMrHana MMeloT OAMHAKOBYI0 MOLYHOCTL); Py, . -
MOLHOCTL curHana IMD3 npoaykra, 06pasyiouierocs B cMecuTe-
ne (npuemnwvike), AbM. Torpa 1P3, =[3(-11)-(-84)]/2=(-33+84)/
2=51/2=25,5 pBMm.

Mo 8TMM gaHHbLIM TaKXe MOXHO NErko HaiTv v ko3dpduLmeHT
nepeaauu npuemHuka B uenom: K ;=0,07/(14x10%)=5000, unn 74
nb. N

MocTpoeHHwi rpadmk IMD3 Ha puc.4 He CriaxuBanca cheum-
ankHO, NOCKOJbKY BUA, €70 HE CBA3AH C NOrPeLIHOCTAMU U3Mepe-
HWiA, U NpeAcTaBnneT co6oil TMNWNHOE NOBeeHWe PeanbHoro CM.

Ananua rpacmka nokasa, 4To kosppuuMeHT nepeaaum & CM

Papnwnoxobbu 4/2004



CQ HAMRADIO

BHava/e Pesko BO3PacTaeT rno Mepe noebiwenvs U, ,, HO 3atem
OCTaeTCs NPakTU4eCcku HEeM3MEHHLIM NPU OOCTUXEHVUWU BENMYUHLI
U_~2 B. MUHUMYM CBRUMMO#1 UHTEPMOAYNALIMOHHOM nomexm (70
MunnneonstT H4) oT4eThBO (HO HE OYEHb FPOMKO) CLILLEH B Ha-
YWHHWKaxX U CODTBETCTBYET ykadaHHOMy IP3,=25,5 nbM. B aTom
cny4ae (npu U, =2,12 B) BenuumHa IP3,, noCTUraeT ceoero mak-
CuMankHoro aHaveHun 25,5 nbm, cHuxkasick No Mepe oTx0Aa re-
TEpPOAVHHOIO HanpsXeHus OT CBOEr0 ONTUMAaNBHOTO YPOBHS
U os=2,12 B. MNpu 3TOM AMHaMU4ECKWil BUANA30H Mo UHTEPMO-
aynauvm Tpeteero nopsaxa (DR no IMD3) CM takxe napaer, a
rpoMKocTs IMD3 noMexu, CNbILLVMMO# B HayLHWKEX, BO3PacTaeT.
OtMeTUMm, 4TO NpU HanpsdkeHUW, GONLLIEM ONTUMANILHOTO, CHU-
xeHue IP3, NPOMCXOANUT He Tak CMALHO, KaK My HANPSXKeHUM,
MEeHbllieM ONTUManeHoro (cM. puc.4). T.e. ana DR no IMD3 ¢ Tou-
Ki 3peHusi kayecTea paboTe CM nydie [ONyCTUTL HEKoTOpoe
npeskieHue U, , Haa ONTMManeHLIM, YEM HanpshkeHUe, MEeHbLLEE
OMTUMaJIbHOTO!

Hanpumep, npu U ;=1,26 B Ha Bbix0Ae yCTaHOBKM (NpUeMHU-

FenepaTop ¢ nnasHoM
perynvpoBkoin IJJMp(‘J::CJJ.II:‘l:_g?:HHﬁ . “Namnosiit” BbICOKOHYBCTBUTENbHBI 5
BLIXOAHOTO HaNPAXeHUs (l¥u= +20 4B) BY soneTmeTp YHY
(=14 M)
LO-port
Mpubop “Auramuka™ t = MunnmeonsTMeTp
KoHCTpyxuvu UTSUDY N 8  Wccnenyemuii - HY punnexcop A 1
=10 ML, ArteHoarop —1 ‘é CM E‘ T.Arnoputa [4) H:ﬁ:::::::ﬁq
2=12 Ml'u) - B
IMD
Ku Sh2
Feteparop wyma w""gﬁuﬁgﬁ""m I SA1 BF
Ha cTabvnuTpoHe |¥ —+20 aB! {BLICOKOOMHBIB)
(Ku=+20 aB) SA1 ("IMD") - UHTEPMOAYNALMOHHbIE U3MEPeHUs
SA1 ("Ku") - uamepatie kosdduumenta nepesaymn m

TUMB/ILHOE reTePOAUHHOE HAMNPSHXKEHNE MOXHO U3MEHATLHA  +/
-0.1...0,2 B 6e3 3HauMTeNLHOro yXyAweHus napamMeTpos CM. Mpu
3TOM, Kak GhiNO yKasaHo Bbiile, Nyyile BCe Xe Nojasats Ha CM
HECKONbKO GOMbilee OT ONTUMANLHOrO HaNPSAXeHUEe, YeM MEeHb-
wee. OpHaKo B 32BMCUMOCTU OT UCTIONB3YEMBIX AETANE, a Tak-
Xe yanoe, coefuHeHHsIX ¢ CM B peantHoii KOHCTPYKLIMK, KOMII-
TleKCHOe ONTUMATNLHOe 3HaueHue U .. MOXeT CMewaTsesl B Ty Mnu
ApYry1o CTOPOHY N0 CPABHEHMIO C USMEPEHHLIM Ha OMBITHOM yCTa-
HOBKe (Ha peinunHy 0,5...1 B), 4TO Ha NpaKTUKe BEAET K PESKOMY
YXYALUEHUIO MHTEPMOAY NSILIMOHHBIX XEPAKTEPUCTUK (BUHAMUKM) U
APYrMx OCHOBHbIX NapameTpos ABC.

B 370l CBAGM HE CTOMT CNEno CNeaoBaTh AaHHLIM, 3avacryio
NPUBOAUMEIM B IMTEPATYpEe N0 CMecutensM aas U, (ans Toro
uny nHoro TMna [IBC), NOCKONLKY HaCTo He U3BECTHO, MPU Kakux
YCNOBUSX USMEPANU NapameTpht CMecUTens (CM., Hanpumep, [3])
WIN Kakne KOHKPETHO 3T0 Bbinn napameTpei.

Ans nocTxeHus, HanpuMep, MakCMMyMa SUHaMUYECKOro au-
ana3scHa Nno MHTePMOAYNSALMM TPETLEFO NOPSAAKA K 8HTEHHOMY BXO-

Ka) pasevBaeTcs LYy NPpUeMHu-
Hanpsxehne HY Koadduument  Unrepmopynaums . Ka (TpaHcu-
okono 1,8 B (ro- Mepenaiuno IMD3, nBH . sepa) HeoG-
NoBHEIe Tenedo- Hanémﬂ)g:m XOAUMO RoA-
Hbl 3By4aT Orny- ' - 26 KilO4UTE NpU-
WNTENLHO TPOM- [ o4 3 Gop Tuna
KO, noyTn Ha 6o- / «[uHamuka»
nesom nopore). B 0122 o y, perynvpys
TO Xe BpemMs npu 1420 BENUYUHY Ha-
U,,=3,85 B nony- npsikeHwit re-
yaem 150 munnu- -2118 TepoAVHOB,
BONLT HY (Ha Bbi- 3116 nofiasaemMeix
X0p€e YCTaHOBKM), Ha CM (oco-
T.€. rpOMKOCTb 4114 6eHHO 3TO
npu 3TOM BO3pacC- 5412 Cruiwvmas IMD3 nomexa Kacaercs
TaeTt BCEro Ha 1 (aHaueHve 0 nb cooTBeTCTRYET «NepBOro»
6ann (no wkane 67110 1P3,=25,5 nBm) CM), nony-
S-metpa) no 748 YUTb MaKCM-
CpPaBHEHUIO C MU- . MalbHblA gu-
HUMYMOM CAbILLIN- 876 HaMM4eCcKUi
MO# uHTEepMOgy- 944 AvanasaoH
NALVOHHOM Nome- 3 npu [ocTu-
xul or2 . , XEHUU BbICO-

HUa rpaduka ety ¥ —t —— Uy, B KMX3HA4EHWi!
BMAHO, HTO ONTU- 02 04 06 08 1,0 1,2 1,4 1,6 1,8 20i22 2,4 2,6 2,8 3,0 3,2 3,4 3.6 3.8 ANs ppyrux
ManbHble retepo- 2,12 Byeo OCHOBHbIX ra-
LWHHbIE HanpsXe- m (OnTumaneHoe reTepoanHHoe pameTposB
HUS (MO MaKCUMY- HanpsxeHne U, no napameTpam & 1 IMD3) CM.

My ko3¢ uLmen-

Ta nepeaain 1 rno MUHUMYMY Chbiimmoi IMD3 nomexu) coena-
haoteToke U, ,~2,12 B, T.e. 370 3HaueHue U, 1 Gyner onTy-
MaJibHBIM FeTePOAVHHBIM HanpsixxeHueM cpasy 1o ABYM napamMet-
pam: MakcuMyMmy KoadbouureHTa nepeaain ¥ MakCUMyMy OuHa-
MU4ECKOro [1analoHa. Takoe reTepoaMHHOE HanpskeHue aBTop
NpeAnaraer HasbiBaTb KOMMIEKCHLIM ONTYMaNbHLIM FreTepoavH-
HbIM HaMNpsXXeHWeM Uny ONTUMENLHLIM FETEPOANHHLIM Hanpske-
HWEM M0 HECKONLKUM NapameTpam.

OTMeTnM, 4TO Takoe SBneHye xapakTepHO U ANS APYIVX AvOa-
Heix 16C, a Taioke u ana CM aeTopa Ha MukpocxeMe K(P)S90KHS
[2].

Kak nokasanu npoeefeHHbIE UCCNeAOBaHIS, KOMNIIEKCHOE Or-
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(KO R EVIHEUI [0 F )i L0 T e e ————
PemoHT pagumocrtanumm KENWOOD TK-2107

CraHuus BbINONHEHA B BUAE OAHONNATHOM KOHCTPYKLMM, KOTO-
pas xopowo oTpaboTaHa u peansHo COCTBETCTBYET CTaHaapTy
MIL-STD 810, Tem He MeHee, NPOLIEHT OTKa30B NPU ee 3KCrnya-
TaLuv AoBONLHO BeAWMK. B npeanaraemoil ctatse GyayT paccMoT-
peHbl NOUCK U YCTpaKeHne HeuCnpasHOCTe!, KOTOpbIe BCTPETU-
JMCb B NPaKTUKE HECKONbKUX CEPBUCHLIX LIEHTPOB (BOCCTaHOBNE-
HO 6oNee COTHU CTaHLui).

NpuHuunuaneHaa cxema KENWOOD TK-2107 npueeneHa B
«PX» 3/2000 Ha ¢.43-44, TaM xe [0CTaTO4HO NogpoGHO onucaHo
1 GyHKUMOHNpOBaHWe GONbLUIMHCTBA €€ y3nos. Mpu Heo6xopw-
MOCTU NPUHLIANMANLHYIO CXeMY MOXHO NOCMOTpETL B UHTepHeTe
no cnepywowemy agpecy: www.cqgham.ru/ftp/dw.php?sch_tk-
2107.djvu .

1. Cranumus He nepexoaur B pabGouunii pexum nocne exnio-
HYeHua

Cravana cnepyet y6eauTbCs B MCTPaBHOCTH NPEeLOXPaHnTeNs
F500 na 3,0 A, a 3atem npoeepuTL paboTOCNOCOBHOCTL 384210~
wero reHeparopa npoueccopa 1C403 tuna M38267M8L241GP
(ero yacTora cTabunvsvposata keapueM X400 Ha 7,3728 MIw).
3ameHsTh kBapueBbif pe30HaTOP HEOGXOAMMO Ha yKaaaHHOe 3Ha-
yeHne paboyeil HacTOTLI, HECMOTPSA Ha TO, YTO OHO [AOCTATOYHO
HEOPAVHAPHO. B NpOTMBHOM Cny4ae 3anuch 4acToT NPy NOMOLLM
nporpammaropa 6ynet HeBO3MOXHE, XOTs NpueM/nepenaqa Ha
yXe BBeAeHHbLIX 4acToTax ByaeT OCYLIEeCTBNATLCS BrONHE KOPPEK-
THO. Bbix04 U3 CTpOs Camoro Npoueccopa Ha NPakTUKe He BCTpe-
yancs.

2. MNocne BXMOYEHUA CT aHLUA NOCTOAHHO U3NaeT 3RYKM Bhi~
COXOF0 TOHa

2.1. Kak 3T0 Hu CTpaHHO, YaCTO BCTPEHAETCR AOBONLHO Hene-
nas cuTyauws, Koraa HM OAvH KaHan B CTaHLUMK OKa3biBaeTCH He
3anporpaMMupoBaH, No3ToMy He NULLHWUM ByaeT nepes Ha4wanom
pemoHTa y6eamTbes, YTO 3TO He Tak, UM BBECTU-TakU pabouve
4acToThl.

2.2. MNopo6Has cuTyauus BO3MOXHA U B Cily4ae- o6pLiBa. unm
3aMbiKaHus B pa3teme nepeknoqatens kaHanoe («channel
switch») unu B coeanHuTEsNEHOM Lnedice OT HEro 40 NPOLLECcCo-
pa.
2.3. Heo6x0aMMO M3MEpUTL HarpPsHXKeHNE B KOHTPONLHON TON-
ke CV. Ecnv oHO 6nM3KO K HyNIo WU pasHo npuBnManTensHo 4,9
B, T0 370 O3Ha4aeT oTcyTCcTBME 3axeara B netne PAIMM. Mpownaoii-
T 3TO MOXET MO HECKONLKUM MPUHUHAEM:

- 4aule BCero BLIXOAWT 13 CTPOA ONOpHLIYA reHepartop X1 (12,8
Mr"1). Kpome ero 3ameHbt Ha WTaTHbi# MOXHO NOPeKOMEHA0BaThL
MCnonbL30BaTe aHanoruyHelil reHepaTop OT PasUMoCTaHLnK
ALINCO DJ-680, HaaeXHOCTL KOTOPOrO HECKOALKO Bhille. B 3ToM
cny4ae notpebyeTca HaaeXHO W30NMPOBATL ero Buieoa, 5 OT 06-
LLEero npoeoaa;

- Ha BbiBOA 5 CHUHTE3aTopa yacTotsl IC1 MB15A02 He nocTyna-
€T HarnpsXkeHne nuTauun +5 B U3-3a BLIropaHva TpaH3UCTOPHO#
c6opku Q406 Tvna FP210, Ha KOTOPOIt paccenBaeTcs NOBOJILHO
3Ha4YUTEeNbHARA MOLLHOCTL;

- Hepenko GLiBaIOT MOBPEXAEHbLI NEYaTHLIE NPOBOAHUKM OT
EEPROM IC401 (AT2408) o npoueccopa craHuuu. Cama Muk-
pocxeMa namsaTy NOBPEXAAETCR pexe, 3aMeHsTL ee CreayeT Ha
aHaNIOTUYHYIO.

2.4. MoXeT CNy4MTLCS U TaK, TO HanpsKeHUe B KOHTPONLHOM
To4ke CV Haxoputcs B HopMe (0,6-4,4 B), HO npovieccop no-npe-
XHemy curHanuaupyert o6 owmnbke 3ByKOBbIM CUIrHENOM. 3T0 BO3-
MOXHO, EC/IU HanpsxeHne Ha BeiBoae 49 npoLeccopa pasHo Hymo,
HTO rOBOPUT O TOM, 4TO curHan unlock detect (UL) c euiBOga 8
cuHTe3artopa IC1 yepe3 avon D7 npocTo He JOXOAWT A0 Hero.
Kak v B npepeipyliemM Cny4yae, 4Yawle BCero NpMNMHON SBRAETCR
nedekT nevaTHo nNnarsi.

3. Huaka unu oTcyTcrayer BLIXOAHAN MOWHOCTL Nepeaar-
yuka

38.1. Camasn nonynspHas npu4mMHa, KOHENHO Xe, 3TO Heucnpas-
HOCTb BbIXOAHOrO TpaHauctopa Q105 (25K2595). Mpaktuka no-
Kasana, 4To Npu AonrospeMeHHoN pabote Ha HECOrNacoBaHHYI0
Harpysky u/WnM Ha Kpasx AuanasoHa OH CU/bHO NeperpeBaeTcs,
@ KOHCTPYKTUBHOE UCNONIHEHWE CTaHLMK TakOBO, YTO OTBOA, Ter-
Na npovcxoauT HepoCTaToNHO adgdekTMBHO. [ina aHanuaa ero Uc-

Muxaun lNoboynH, r.Mocksa

npaeHoOCTH HeobxopuMo cnekTpoaHanuaaTopom (Mnm BY ocumn-
norpagom yepes manyio eMKOCTb) M3aMepuTb ypoeHM BY curtana
B PEXVME nepenaiy Ha 3aTeope U CToke TpaHaucTopa. Ecnm Ha
CTOKE CUrHan eCTb, @ Ha aHTEHHOM pa3keme OH OTCYTCTBYeT, 3Ha-
41T, Heucnpaeex KOMMYTUPYIOLWI p-i-n-guop, D101 Tuna HSK277.
lNpv OTCYTCTBMM Xe curHana Ha ctoke Q105 cneayer 3aMeHUTD.
Mpu ero samete cnepyet co6NOAATL MABECTHYIO aKKYPATHOCTS,
T.K. AOCTYN K BBIBOAY UCTOKE HEBO3MOXEH W NMPUXOAMTCH Harpe-
BaTL 06PaTHYI0 CTOPOHY NAATHI, YTO MOXET NPUBECTU K Neperpe-
BY OKpyXaloLuux aniemeHToB. Lienecoo6paaHo Takxke HaHoCUTL Ha
BLIBOJ, UCTOKE HEGOMLLLOE KONMHECTBO NIErKONNaeskoro NpUnos 1
naviky NPpoOV3BOANUTL FOPAYUM BO3OYXOM.

38.2. Pexe BbIXORUT U3 CTPOR NPEABLIXOAHON TpaHancTop Q102
(25K2596), ero “cnpaBHOCTb MOXHO NIEFKO YCTaHOBUTL YKA3aH-
HbIM Bbillle CrOCOGOM.

38.3. Takxe Hepeako BCTPEYan0ChL U Tennoeoe paspylleHue
TpaHauctopa 104 Tuna FMMT717. YacTo ykasaHHbIii TpaHsuc-
TOp cropaet opHoepemeHHo ¢ Q105 u peancropamu R130...R132.
Crepyet OTMETUTL, YTO yKasaHHLIE PE3UCTOPbI 3aMEHATL Nepe-
MBINKOA HeA0NYCTUMO, HECMOTPA Ha TO, YTO UX CyMMapHOe CO-
npotuaneHue coctaenset 0,13 OM, T.K. OHU ABNRIOTCA NATHUKOM
TOKa, noTpebnaeMoro nepesaTynkoM.

38.4. dukcnpoeanace 1 Gonee HETPUBNANLHAR NPULUHA - HANW-
uMe KOPOTKO3aMKHYTHIX BUTKOB B kaTywike L110, 06pa3ioeasiumx-
CR 13-3a ee neperpesa (Wm 3asopackoro 6paka). Ha ucnpasHocTsb
A2HHOM KaTYLLIKU (OTCYTCTBUE CNIEH0B C/IMNAHUA BUTKOB AW Hara-
pa) cnepyet obpaluats ocoboe BHUMaHWe, T.K. OT STOro 3aBUCHT
W BPEMS XW3HW AOPOrOCTOSLLErO BLIXOAHOMO TPaH3UCTopa.

4. He ¢pyHKXLMOHUPYET NPUEMHUK CTAHLMUMU

4.1. HecmOTpsa Ha [OCTATOMHO YAZPOMPOYHYI0 KOHCTPYKLMIO
KOpriyca, 4acTo B pe3ynbrarte yaapa Unu us-3a uHbIX MexaHuyec-
KWMX BO3[EHCTBUIA BLIXOAMT U3 CTPOS KaTYLIKa AMCKPUMUHATOpa
L212 (oBpuisaeTcs 04MH U3 ee BbIBOAOB). TPy OTCYTCTBUM WITAT-
HOM KaTyWKKN ee BMOJIHE MOXHO BOCCTGHOBUTL CAMOCTORTENLHO.
Dnn 3TOro Cnenyer akkypaTHO OTNasTb U CHATbL METaIMYECKMA
3KpaH, 3aHOBO NPUNasTk OTOPBaHHbI BLIBOA, NOC/E YEro YCTaHo-
BUTb 3kpaH o6paTHo.

4.2. Mo Toi# Xe NPUYMHE BLIXOAUT U3 CTPOA U GUALTP NepBoit
MY XF200 Ha 38,85 My, -

5. Huskan 4yBCTBMTENBHOCTL NPUEMHMKA

5.1. Heucnpaeex ¢punbTp BTopoi MY CF200 (450 ki'w), npu-
YeM, B STOM Clly4ae MakCMMasibHan YyBCTBUTENLHOCTL MOXET pe-
FrMCTPUPOBATLCA Ha HECKONLKO Ki L Bhitile UK HUXe paboyeit yac-
TOTHI U3-32 CEepLE3HOro uckaxennsa AYX ¢punetpa. |

5.2. O6puiB vnv 3aMbikaHue B Luenu APC. 3TOT cMrHan ucnonb-
3yeTcs AN U3MEeHEeHUs HanpsxkeHus Ha eapwvkanax D201...D205
npu NepecTpoiike Nonocoesbix GuILTPOB MO HacToTe.

6. OTcyTcTeyeT MOAYNALMA BLIXOAHOFO CUrHana nepeaar-
YUuka

Cneayet npoeepuTs U, Npy HEOGXOAMMOCTH, 32aMEHUTL MUKPO-
cxeMy MukpodoHHOro yeunutens IC500 Tuna NJM2100V Ha aHa-
NoruyHylo. OTMETUM, YTO OHa BLIXOAMT U3 CTPOS AaXe YaLle, YEM
MukpogoH MIC500.

7. Mocne oTNYCKaHUA TaHrEHTbl HAYMHAET MUTaTh WHAMKA-
TOp pa3psaa Garapeu, HECMOTPA Ha 3apsXEHHbIN aKKyMyna-
TOp

370 CBMAETENLCTBYET O TOM, 4TO Ha BLIBOA 7 Npoueccopa IC403
He noctynaet curtan BATT. B ucnpaeHoit ctaHumm ero yposeHb
cocraenseT 2,32 B B pexxime npuema u 2,30 B B pexume nepena-
4W. Yaule BCero onucaHHuIi aedekT BO3HUKaET U3-3a obpLiBa B
Lenu ot eepxHedi no cxeme o6knaakv C417 no R411 e pesynuwrate
OKMC/IEHWUS MEYaTHLIX NPOBOAHWKOB OT BO3AEHCTBMA BRaru wnu
nonagaHvus BHYTPb CTaHLUMKU XUAKOCTU.

Moaeoas UTor, MOXHO KOHCTATUPOBATL, YTO B Gonbiled cTene-
HU 0TKa3aM NoABepXeHsl Pa3jinyHbie KBapLEBLie Pe30HaTOPs! U
bunbTpl, @ TaKKe y3iibl, N0ABepraloLMecs UHTEHCHBHOMY Harpesy
B npouecce akcnnyartauuy, 4To, B O06LIEM-TO, XapakTepHo ans
GONLWMHCTBA HOCUMBIX CTaHLW.

Papwoxobbu 4/2004
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ABTOMAaTrMYeCcKMi BKJIlOYaTesib OCBELEeHM A Ha

0a3e uHdpaKpaCHOro AarimkKa ABVMKEHUN

PaseuTHe COBpeMEHHOM 3neMeHTHOI 523kl NO3BONSET UCMONL-
30BaThb YCTPOHCTBA, KOTOPLIE PaHbLLE NPUMEHANINCL TOJIBKO B GTIOX-
HbIX M AOPOrUX NPodeCCUOHaNLHLIX KOMMNNEeKcax, ANis Co3AaHNa
6LITOBLIX YCTPOICTE, 06neryaioLmx Hailly XuaHb U aenaoLmvx ee
6onee komdopTHO#A. Mpogomkas peanuaauumio nosyHra: «Mpeepa-
TVM CUCTEMbI 415 NPodeCCUOHANOB B CUCTEMbI ANA BCEX», CreLu-
anucTel komnanun «MACTEP KUT» paspabotanu «ABToMaTtuyec-
kvl BraloNaTens oceelieHus Ha Gase wHppakpacHoro Aaryuka
LBVXKEHUSsi», KOTOPLI/ NO CBOUM napameTpam OTBe4aeT CambiM
coepeMeHHbIM TpeGosaHusM. HaBop nonyuun Haseaqve NM6013.
KnloyesbiM 371€MEeHTOM YCTPOIACTBA ABNSETCA NMMPO3NEKTPUNECKMIA
patumk IRA-E710 npouasoacTea pupmsl Murata.

YT0 TaKoe «NUPOINEKTPUHECKHIA AaTIHNK»?

Jliobbie HarpeTsie NPeaMeTsl, BKAIOHAA Yen0BEYECKOE TENO,
ABNSIOTCR UCTOYHUKEMM MH(PaKPACHOI0 U3ny4eHUs. 3TO CBOCTBO
UCTONL3YETCH 1A CO3AAHNA NaCCUBHLIX ASTHUKOB ABUXEHUN B
CUCTEMax OXpaHbl NomeLleHui. Takue AaTtuMku pearupyior Ha
Maneiiume W3MeHeHNA TENIOBOFO U3y4eHUs, Bbi3blBaeMble rne-
pemelLeHeM NPeaMEToB B OXPaHAEMOM noMeuleHnu. Haabiea-
I0TCA Takue YCTPOHCTBa ~ «NUPO3NEKTPUYECKUE AATHUMKU» U CO-
CTOAT U3 WH(PaKPACHOTO NPUEMHUKE TENIOBOTO U3NyHEHWUs U
npeaBapuTenbHOro YCUNMTENs Ha NoneeoM TpaHaucrope. VHg-
PakKpacHbiii NPUEMHUK - STO CreLimanbHbiil HOTOSNEMEHT, KOTO-
pbiii BLIP26aTLIBAET SNEKTPUHECKUI CUTHAS, NPOMOPLMOHASIbHBIN
YPOBHIO NMONaAaloLierc Ha Hero TerUIoBoro uanyueHus. na cHu-
XeHUs YpoBHs nomex nepen GoTonpueMHUKOM OBbIMHO yCTanae-
NMBaETCR CBeTOGUNETP, NPOMNYCKAOLLMI N3nyyeHne TONLKO B au-
anasoHe AnWH BOMH 5-14 MKM, Hanbonee xapakTepHOM s usny-
YeHUn Yeno0BeNeckoro Tena. NMupoanekTpuyeckue AaTHUKM, NocT-
pOeHHbie Ha 6a3e NPOCTOro 0AUHOYHOFO UH(PaKPaCHOro Npuem-
HWKa, He 06ecneYnBaloT 3awmTsl OT NOXHLIX cpabaTuiBaHuii. Ta-
KM€ 0aTHUKW pearupylor Ha U3aMeHeHne BHELLHEN TemnepaTyphbt,
TennoBbie NOTOKW OT Gatapeil OTONNEHWs, CONHEYHYIO 3aCBETKY.
Yrobek: o6ecneunTs 3aLMTy OT NOXHLIX cpabaThieaHuii, B 6onee
CROXHBIX AATHMKEX MH(PAKPACHLIA NPUEMHVK BLINONHAETCA B BURE
[ABYX OOUHAKOBLIX NPUEMHUKOB, BKAIOYEHHLIX HABCTPEYY APYT ADY-
ry. Mpy TaKOM BKAIOYEHUN HAMPSKEHUR, reHepupyemMbie B ¢oTo-
Nnp1eMHUKax OT BHELLHE! 3aCBEeTKU U M3MEHEeHUs Temneparypbl
KOpryca [aTtiuka, BbMUTAIOTCR U MPakTUNeCKU NONHOCTLI0 KOM-
neHcupyloTes. Takve AaTunku pearupyioT TONbKO Ha UBMEHeHUs
WHPaKPaCHOro U3Ny4eHUs U, TakuM 0Bpa3oM, SBNAIOTCA DaTHH-
Kamu asuxyLumxca o6bLekToB. He CTOMT iymMaThb, HTO Takoi AaTHMK
pearvpyert Ha nepeMeLLEHVE TONBLKO HarpeThix 06beKTOB. Tak kak
B MOMELIEHUW BCerga NPUCYTCTBYET HEPABHOMEPHbLIY TENNOBOM
¢OH, TO NepemeLLEHNE Aaxe HeHarpeToro o6wexTa NPUBOANT K
M3MEHeHUI0 TennoBoro ¢poHa U cpabaTtuiBaHnIo AaTynKa ABrXe-
HuA. MpPUMEPOM TaKOro AaT4NKa ABNAETCR NMUPOINEKTPUNECKNIA
npatunk IRA-E710 npounaeoactea ¢pupmel Murata. Ero cxemartnyec-
KOe YCTPOMCTBO Noka3aHo Ha puc. 1.
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K HeoCTaTKaM AaT4MKOB TaKoro TMNA MOXHO OTHECTY TO, 4TO
OHM XOpOLLO PearupyioT Ha nepemMeLeHue Tennoeoro obwekTa
rnonepek, ¢ OAHOM NNoLwaaku GoTONPUEMHUKE Ha APYryI0, HO €CIM
06LEKT nepemMeLaeTcs BAONL MNOWanok GporonpueMHuka, To
AaTuMKM Ha 3TO He pearvpyloT. [ns ycTpaHeHus a1oro addekra
BhiMYCKAOTCA AATYUKY, COCTOSLLUME M3 YeThIpeX NAoLLaaok. OpHa-
KO, Takue AaT4MKu NoNy4alTCs CNOXHEE U [OPOXe, NOSTOMY UC-
NONB3YIOTCR 3HAYUTEIEHO PeXe.

Bsiyecnas Yynkos, r.Mocksa

TMpumeneHwe AaTYNKOB ABWKEHUS

MNMepeoHayaNibHO AATHMKM ABUXEHWS, NOCTPOEHHLIE Ha Gase
NUPO3NEKTPUYECKUX NMPUEMHUKOB, UCMNONL30BANUCL B CUCTEMAX
oxpaHsl nomeuieHuii. OpHako, No Mepe PasB1TUA SEMEHTHOM
623kt M CHWKEHWA CTOMMOCTU KOMIMIEKTYIOLLUX UX HEYanu npumMe-
HATL U B YCTPO#CTBaxX AOMALLHEV aBTOMATUKN 1R BKIIOYEHUA OC-
BELLEeHMS, OTKpLIBaHWS ABEPEi U B COCTaBe CUCTEM BUAeoHabmo-
neHus. Tak ycTpoiicTea, BKAlOYaoLve OCBeLLeHne nepey, noaLes-
AOM WIK B TEMHOM KOPWAOPE MO CUrHaNy Aat4uka ABMXeHUs, Mno-
3BONSIOT CAKOHOMUTL 3HAYUTENBHOE KOIMHECTBO INEKTPOIHEPT UK
 3H24UTENbHO YBENUYNTL MHTEPBAN MeX Y 3aMEHOM aNekTpuyec-
kvx namn. Cneumanuctal «MACTEP KUT» paspabortanu Habop:
«ABTOMaTUYECKUIA BKNKOHYATENb OCBeLleHus Ha 6a3e NaccUBHOMO
vHPaKpPacHoTo AaTyuka ABUXEHWS», KOTOpbi# obecneunsaet
BKMIOYEHWE NamN OCBELLEHWA HA 38AaHHLIA UHTepBan BpeMeHU
NPy NosBeneHuy B 30He ero oGHapyXeHWs ABUXyLLErocs obbexra.
Bpems, Ha KOTOpPOE BKMOHAETCH OCBELeHMe, MOXET perynupo-
BaTLCH B WMPOKMX Npegenax. B cocrae 61oka BXxoauT Takke Aat-
YUK BHELLHEe# OCBELUEHHOCTH, YTO NO3BONIRET HACTPOUTL €ro Ta-
KuM 06pasom, 4TO AONONHUTENLHOE OCEELLLEHNE BKNIOHAETCS TOSb-
KO NpM HEeJoCTaTke eCTeCTBEHHOro ocBeLLeHns. OH BLINONHEH B
Manora6apuTHOM KOPRyce U YCTaHPBNEH Ha NOBOPOTHOM KPOHLL-
TeilHe, 4TO NO3BONAET PA3MECTUTDL €ro B NI06OM yR06HOM MecTe.
B Ka4eCTBE UCMONHUTENBLHOrO SNEMEHTA UCNOJL30BaH COBPEMEH-
Hblfi BbICOKOYYBCTBUTENbHBLI CUMUCTOP, HTO MOBLILIAET HaAex-
HOCTb paboTsl 6noka u aenaet ee GeCLIYMHOA.

TexHn4yeckue xapakTepHCTHKH yCTpoHcTaa

HanpsXeHNE MUTAHURA ..occvveiienneeneecinrecsennnennnnas 220 B =10%

MakCUManbHas MOLLHOCTL IAMIbI «..covemrrrrsienmsresennens 500 Br

BpeMs BKOYEHHOIO COCTOAHUA

(perynupyemoe; OT nNocnegHero 3aperncTpypoBaHHOro ABU-

XKEHUN B 30HE OGHAPYXEHWUS AATHUUKE) ..ovreeueeeerecrannns 5c...5 MuH
JDancHOCTE CPABATBIBAHMS .....covvcueeriernresacenearsisinennas 3..5m
Pa3aMep NevaTHON MAATH ....ceveerereccmereseneeerinsnnnes 82 x 40 MM
[a62PUTHI KOPIYCE ..cceoveurersernmerssrenmrrannnnnas 85 x 50 x 35 MM

NMpunynnwansHas cxema u pabors ycTpoiicTea

Cxema (puc.2) paboraet cnegyioum o6pasom. UHgpakpac-
HOe uanyyeHue rNpUHUMaETCs NMUPOINEKTPUHECKUM NPUEMHUKOM
PIR1. Tak kak TaKkoi NpueMHUK pearmpyert TONLKO Ha USMEHEHUE
ypoeHa UK uanyueHnsa Mexay nnowiagkamn npuemHvka, To ne-
pen HUM YCTaHaBNMBaETCA MOAYNSLMOHHER PeLIeTKa, CoCToNALLan
U3 y3KMX FOPUBOHTENBHBIX MPO3padHbIX U HENPO3PaiHbIX NONOCOK.
Tennoeoii 06bexT, NnepeMeLLanChb Nonepek HUX, OKasLIBaeTcs no-
O4epeHO 3aKPLIT/OTKPLIT 4118 POTONPUEMHMKE. 3TO BbI3bIBAET NO-
sIBNEHWE Ha Bbixoe POTONPUEMHUKE NEPEMEHHOr0 HanpaXxeHus,
KOTOpOe SBNAETCR NPU3HakoM AenxyLuerocs obbekra. Moabvpas
LMPWHY MOAYMPYIOLLMX NMONOCOK, MOXHO A06UTLCA MakCUMasb-
HOM 4yBCTBUTENLHOCTM Npubopa ans o6LEeKTOB 38aHHOro pas-
Mepa, a U3MeHsA pasmep OKHa MOAYIALIMOHHOM pPeLLeTkH, MOXHO
onTUManLHO chopMMPOoBaTL 30HY 0BCnyxusaHus npubopa.

MuTaHne Ha BCTPOEHHLIH YCUNUTENb NUPOINEKTPUYECKOro
npueMHUKa nopaeTcs Yepes criaxusaowmil unstp R1, C1. Bul-
XOAHO# curHan cHUMaeTcs ¢ BuiBoaa 2. Pesnctop R19 sesnsetcs
BHELLIHE! Harpy3Koi BCTPOEHHOro NoNesoro TpaHanctopa. anee
CUTHan nocTynaeT Ha ycunutenn ¢ kK03h(PULMEHTOM ycuneHus
npumepHo 150, cobpanHbiil Ha 1/4 QY DA1 (ebiBogs 1, 2, 3). Mpu
OTCYTCTBMW IBUXEHWUS B 30HE AeICTBUA JaT4UMKa HanpsikeHve Ha
Buixope OY GyAer HeM3MEHHbIM, NMPU MOSIBNEHUU ABUXYLLMXCS
o6nekToB Ha Bbixoae OY NOABNSETCA NepeMeHHan CoCTaBNAOLLAS.
3Ta nepeMeHHan cocTaenaoLLan Yepea koHaeHcatop C2 nocty-
naeT Ha BTOpO# kackas ycuneHws va 1/4 OY DA1 (eoiBoasl 12, 13,
14). 3707 Kackag umeet yeunenme okono 100. Aanee curHan no-
[[aeTCs Ha koMmnapaTop, cobpaHHkiil Ha 1/4 OY DA1 (eoiBoaw 8, 9,
10). Nopor cpabaTteiBaHua KOMMNapaTopa 3a43eTca PE3UCTUBHLIM
penvtenem R8, R11, R20. B ncxogHOM COCTORHUM HanpsxeHue
Ha BLIXOAe KomnapaTopa 6nu3ko k 0, u kongedcatop C7 pa3ps-
xeH. Ecnv nepemerHas coCTaensaiowan CUrHana oT AaTunka ABu-
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keHua NpeebliuaeT nopor cpabaTeieaHus koMnapaTopa, T0 Ha ero
BLIXOAE MOSIBNIRETCR CUrHaN BLICOKOrO YPOBHS, KOTOpHIH GicTpo
3apaxaeT BpemMa3anaoumii koHaeHcatop C7. Ouop VD5 He naer
PasdpammTees koHAeHCaTopy C7 Yepes HU3KOe BLIXOAHOE conpo-
TUBJIEHWE KOMNapaTopa. Paapaa KOHAEHCATOPa NPOUCXOAUT Ye-

Pe3 nocnenoBaTtenbHo CoeaNHEHHbIe pesuctopet R14,R22. Mpu

MOMOLUM nepemeHHOro pesncTopa R22 epeMa paspsga MOXHO

U3MEHATL OT 5 € 0 § MMH. KoHaeHcaTop C7 noakmioyeH K HEeWH- T e g
BEPTUPYIOLIEeMY BXOAY BTOPOFO KOMNApaTopa, coBpaHHOro Ha 1 /

4 OY DA1 (BuiBogs 5, 6, 7). Mopor cpaBartsieaHus aToro komna-

paropa 3aAaeTcs peauCTUeHbIM aenutenem R9, R13. Curkan ¢ R
BbIXOAa 3TOMO KOMMNAPATOPa NOCTYNAET Ha YCUNUTONL Ha TpaHau- Ry

CTope VT1 v panee Ha ynpasnsiowmii BbIBOZ, NONYNPOBOAHUKCBO- _

r0 CUMWUCTOPA, KOTOPLIA NoJ2eT HanpspkeHne Ha Harpyaky. Bpe- B B
M# BKNKOUEHHOr 0 COCTORHMA HArpy3KM ONpPeaenseTcs CyMMOr npo- gt
ROMKUTENLHOCTU AEHCTBUA CUIHANE C AATYUKA LBUXEHUS U NO-
CTORHHO BpemeHy pa3spsaa uenu C7, R14, R22. x .

Kpome nHbpakpacHoro aaruuka nevkeHvs e yCTpoiicTee yc- c7 Q-B_o Go P cs
TaHoBNEH GOTONPUEMHUK BUAMMOrO CBETA - ¢dotoavog Tmna @ 090
DA1263. Ha doToamon, BKMOYEHHLI B 0BpaTHOM HanpasneHwm,
“iepe3 peancTopsl R15, R23 nogaercs HanpsxeHve nutanmus. Ha-
npsiXeHue ¢ 06pa3oeaBLLerocs genuTens nocTynaer Yyepes peau-
crop R23 Ha 6Gasy TpaHancTopa VT2. Moka BHELLHAY OCBEL|eH-
HOCTL mana, HanpskeHue Ha 6aae TPaHaUCTOPa BLICOKOE, U OH He
OKa3bIBAET HUKAKOTO BAWSIHWS Ha PaboTy CxeMbi. MNpw goctuxe-
HWW NOPOFOBOFO YPOBHS OCBELEHHOCTH HaNpsXeHme Ha Gase TpaH-
3vcTopa Nanaert, NagaeT HanpskeHue Ha ero 3MuTTEpe, U Yepe3
Avoa VD9 oH GnokupyeT npoxoxXaeHWe curiana ¢ AaTuvka Oeu-
XeHus. BHeLIHsn 0CBeLeHHOCT, Npw KOTOPO#i NpoucxoauT 6no-
KVMPOBKE BKAIOYEHUS 1aMNbl N0 4ATHMKY ABWKEHMS, perynupyetcs
nepemeHHbIM peancTopom R23.

Ecnv npowaowuno ekniodenve namnbi no AaTunKy OBUXEHWS,
TO paBoTa GXeMbl KOHTPOMS BHELLHEro oceelieHus Bnokupyertcs
Npy noMoLm avopa VD8. Mpu BLIKNIOYEHUM namnb! KOHAeHcaTop
C10 o6ecneumsaet 3agepxky BKAIOYEHUS CXEMLI KOHTPONS BHELL-
Hero oceellieHus Ha 2...3 ¢. 3Tum obecreynpaercs OTCYTCTBUE
JIOXHBIX NEePEeKNIoHeHWit B0 BPEMS NepexoaHLX NpoLEeccoB rpu
BBIKMNOYEHUU Harpysku.

MNutanue ycrpoiicteo nony4aet oT GecTpaHc(hOPMaTOpHOro™
Gnoka nuTaHus, CocTosLero ua BhiNpsmuTena Ha R21, R18, Cg,
VD4, VD6, C8 v geyxcTyneHuaroro crabunmaatopa Ha VD3, R2,
C3, VD1,

g

Koxctpyxums yerpoiicrsa
Ycrpoiictso cobparo Ha nevarHol nare pasmepom 82x40 MM, KO- ne ero ycTaHoeKu.
Topan ycTaHaemMBaeTcs B kopriyc Tuna BOX-MO032. B kommnext Kopry- Nepea Havanom cBopkv ycTpoiicTea HeolxoaumMo Genars e kopny-

€& BXOAWT NOBOPOTHLIA KPOHLUTEHH, KOTOPLI NO3BoNseT COpMEHTVPO-  Ce OTBEPCTUS Ain Kabeneil: asa oTBepCTYS AyaMeTpoM 4-5 MM Hanpo-
Bamb TpeGyembiM 06pa30M NONOXEHUE MPUEMHOND OkHa npubopanoc-  Tve LMLDB perynuposky NEePEeMEHHLIX PeaUCTOPOB, OTBEPCTHE Aua-
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Hanpasnenne
ABUKBHNRA.

meTpom 10 MM B nepeaHei naHenm kopnyca as ¢otogvona VD7 vi nps-
MOYronbHoe oTeepcTvie paavepoM 12x12 mM (paamep 0TBepCTUs MO-
XeT GbiTb UHBIM NPy HEOBXAAUMOCTY M3MEHBHWS 30HEI 0BCAYXMEaHVSA
YCTPO#ACTBa) B NepenHeli naHenm Hanpotve UK npyemHuka.

HAanee HeoBXOAVMO M3rOTOBUTL MOLYNALIMOHHYIO PelweTKy (hoTo-
npyemHuKa. [1na aToro us YepHoit Gymarn UM NneHky BbipexsTe ro-
FIOCKA LWUPUHOA 1,3 ... 1,6 MM 1 HakneiiTe 1iX CO BHYTPBHHEH CTOPOHBI
KOprTyca nonepek NpsMOyrosibHOrO OTBEPCTViS HanpoTE GoTonpuem-

Huka. lomkHa o6pasosaTees pelwertka: 1,5 Mm TemHas nonocka, 1,5 Mm
npo3payHbiii y4acTok (cMm. doTorpaduio ycTpoircrea). BHumanue! He
DONYCKAETCS 3aKpLITUE NPO3Pa4HbLIX YHACTKOB «NPO3PaYHLEIMU» Ma-
Tepuanamu - CTeKnoM, NNAcTUKOM, nneHkoi. B UK o6nacTtu oxm
Henpo3payHbi!

BHewHuit BUA, yCTPOACTBA NOKa3aH Ha pHc.3.

MeyaTHan nnara v pacrnonoxeHue Ha Heil aN1EMEHTOB NOKA3aHo Ha
puc.4. Ons noaxioyeHus BXOAHBIX U BbIXOAHbIX Kabeneil ncnonb3osa-
Hb! BUHTOBbIE 320k MBL Cnoco ycTaHosku GoToAMOaa U MMPOaneKTpy-
4eCKOro AaT4MKa NOKa3aH Ha puc. 8, a noaxnioyeHne kabeneit Ha puc.6.
Bxoanoit kabenk (cetb ~220B) noaxnioyaeTes K KoHTakTam X1 v X2 El
Harpyska (namna) K koHtakram X3 u X4.

MpamoyronkHoe okHO MK npuemHmKa IomKHO pacnonarathes Bep-
TvkanbHo. Mocne cBopkyu nnarbl ee HeoBX0AMMO NPOMBITL 3TUNOBLIM
CMUPTOM UK CNEeuVanbHoM NPOMBIBOYHOM XUAKOCTBIO.

Hanaxusanve

TpaevnbHO cobpaHHoe yeTpoficTBO B HACTPOIIKE He HYXAAeTCs.
lNepen nepekiM BKIOYEHNEM PEKOMEHIYETCA Yepe3 OTBEPCTHA B KOpMy-
Ce rnoBepHyTL 062 nepemeHHbIX PeancTopa MPOTUB YACoBOM CTPenK A0
ynopa. B npotiecce akcnnyaraiym Heo6xoamMmMo ByaeT YCTaHOBUTE Xe-
naemoe spems paboTui 0csewleHUs (peancTopoM R22) u nopor eHeLu-
Hell 0CBEeLUEHHOCTH, NPY KOTOPOM CBET He BKMIOYAETCH (PeancTopom
R23). HyxHo meTk B BUAY, YTO BpeMA PaBoTh OCBELLIEHWS OTCHUTLIBE-
€TCR OT MOMEHTA nocneaHero 06HapyxeHHOro ABUXeHUS B 30He paGo-
ThlAaT4MKa. Taloke HYXHO YUMTbIBATh, YTO YCTPOWCTEO NOMHOCTBIO BLIXO-
BT Ha pexiM Tonbko Yepes 0,5... 1 MMH NOCNe NOAANM Ha Hero MUTaHS.
lMoaTOMy BCe YCTaHOBKY MOXHO IeNaTh TONLKO M0 UCTEHEHUM STOMO Bpe-
MEHU.

TMopor cpabarkieaHua JAaTHWKA ABWKEHUS ONPEAEnsIeTc HOMUHE-
oM peavcropa R11. MoaTtomy npy NOBLILLEHHOM YPOBHE JIOXHBIX CPa-
GaThisaHmit yCTPOICTBA 3HAHEHUE HOMMHANA 3TOTO PeaUCTOPa PEKOMEH-
DYETCH YBENMHUTD, 8 NPY HEOBXO0AVMMOCTY NOBLILLEHUS HYBCTBUTENLHOC
TV YCTPOHCTBA €ro0 MOXHO HECKO/BKO YMEeHbLLUMTb.

YcraHoska

Tunosoi BapvarT yctaHoekv nprBopa nokasaH Ha puc. 7. Mpybop
pearvpyert Ha nepeceyeHyie ABUKYLLIMMCR OBBLEKTOM IMHUIA MOBYNALM-
OHHO peLLeTKH, N03TOMY OH A0MKEH YCTAHAB/IMBATLCA TakvM 06pasom,
4T06kt ABVKYLLMTACA 0BBEKT Nepecekas ee. MoaToMy NpuBop myuLLe CTa-
BUTL CBEPXY HA CTEHE W/M NOTOJKE TaK, 4T00bI OH peLueTYaThiM OKOLL-
KOM «CMOTpen» Ha 30Hy 0BHapyxerus, a nBuxyLuuecs oGbexTsl nepe-
MeLLanvCh NpeuMyLLLECTBEHHO nonepex peLueTki. Ecnv HeoGxoammo,
410661 IPUGOP CpabaTbiBan NpU NEPECEYEHNN HENOBEKOM OrpeaeneH-
HO rPaHuLibl, TO €70 MOXHO YCTaHOBUTb BEPTUKAUILHO, YTOGE! Nprem-
Hoe OKHO CMOTPEIO Nonepek 3Toi rpaHuLbl.

Ecrwm npubop npeanonaraeTcs MCHONb3ORATh KAK AATUMK OXPaHHOM
CUrHBNM3ALMY UK [ BKOUYEHUS YCTPOIMCTB BLITOBOM asTOMaTiku, TO
BMECTO pesucropa R4 MOXHO BKIIOMTL OBMOTKY FEpKOHOBOFO pene,
peavictop R12 B 3TOM Cnyuae HYXHO 3aKOPOTUTL, a cumuctop VD2 He
yCTaHaBMBaTL. KOHTaKThl pene MOXHO UCTIONB30BATE 415 BKAKOHEHUS

UCTIONHUTE bHBIX YCTPOMCTB.
[penynpexaerve
- T Kk kB - 7 T:bl M HN -
HUSL - Bl XM HA T W oH 7] K- Heoo X M -
3amoyeHne

Y106l CIKOHOMUTL BPeMS M U3GaeuTb Bac 0T pyTuHHoM paboTsl no
NOMCEKy HeoBX0AMMbIX KOMNOHEHTOB M U3rOTOBNEHWIO MENaTHLIX Nnat
MACTEP KUT nipeanaraet Habop NM6013.

Ha6op COCTOMT U3 3aBOACKOM NENaTHOM NNATHI, BCEX HEOBXOANMBIX
KOMMOHEHTOB 11 MHCTPYKLIMM Nno cOopKe W SKCyaTaLmu.

Boree noapo6HO 03HaKOMMUTLCA C CCOPTUMEHTOM HaLLEH NPOAYK-
LM MOXHO € NoMoLULIO karanora «MACTEP KUT-2004» 1 Ha Hawem
caitte: hitp://www.masterkit.ru, roe npeACTaBNEHO MHOrO NONE3HOM UH-
¢hopMaLwK No anexTPOHHLIM HaBopam v moaynaM MACTEP KUT v npu-
BefieHbl 8apeca MarasvHOB, e YX MOXHO KyniuTb.

Ha caiite MACTEP KUT pabotaeT koHpepeHUMA U SneKTPOHHaR
noAanvcKka Ha Pacchinky HoBocTel, B pasaene «KUTw BxypHanax» npep-
noXeHbl PaAUOTEXHUHBCKWE CTTbH, @ TAIOKE MHOFO UHTePeCHO uHgop-
Mauvm ans paguoniocbiuteneit v cneuMBAMCTOB. Hatl acCOpTUMEHT No-
CTOAHHO PaCcLUMPSIOTCH W AONONHASTCA HOBUHKAMM, CO30aHHLIMU C UC-
NONb30EEHUEM HOBEHLLIX BOCTUKEHNI COBPEMEHHOI SNEKTPOHUKM.

Habopsi v Mogynu MACTEP KUT, xypHenbl «Paamoxo66ii» MOXHO
KyrWTb B MarasvHax pagvopeTaneit Bawero ropopa. Cnvcok marasu-
HOB CMOTPMTE Ha ClieayioLLeil CTPaHULLE XyPHBIa.
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MACTEP KMT n xypxanax “Pagnoxo66u™

YxpauHa

“UnnunaTnea”, e-maii: a . Ten.: (044) 234-02-50, 235-21-
58, dakc: (044) 235-04-91,

Kues, yn. fipocnaeos Ban, 28, noMmeileHne CepeUCHOrO LBHTPa «SAMSUNGs;
yN. YWMHCKOTO, 4, puiHok «PapuonioGurent», Toproasie Mecta Ne 43, 44.

“Umpan”, e-mail: masterkit@tex.kiev,ua
Kues, yn. Bertspesckas, A. 62, 5-7 atex, opuc 67. Ten/daxc: (044) 495-21-09,
495-21-10, .
puiHOK “Papuoniobutens” (yn.YiumHckoro, 4), Toprosbie Mecta Ne4d5,46,47.

"HuxC", e-mail: chip@nics.kiev.ua , hitp://www nics kiev.ua
Kues, yn.®nopetuvu, 1/11, 1 atax, 24. Ten: (044) 516-47-71, 290-46-51,
poitok “PapuoniobuTtens” (yn.YiuuHckoro, 4), Toproatie Mecta Ne 108, 109.

“Papuoneranu u naGoptt MACTEP KMT”, e-mall:
Onecca, Papvopniok, mecto Ne 10, no BockpecHsiM axsm ¢ 8.00 no 14.00.

Poccus

“PAQUOXOBBN", e-mail: radiohobby@dessy.ru, Ten. (095) 305-69-11

Mocxsa, yn. 2-1 Bragumupcxan, a. 3, 123-s otgenetve cesisu. Bxoa co asopa.
MNpoeapn no cr. M. “NMeposo”, panee aatoSycom 141 a0 oct. “Tomeonaruyeckui
LeHTP" nAK newwkom 15 muH. Bpems paGotei: 10 — 19. Cy66ora: 10-17. BeixoaHon
AeHb: BOCKPECeHLR-TIOHBAEeAbHUK

"MuTpaKon", e-mail: mtk@mitracon.ru

Mocxkea, 3-i MNasnoackuii nep, . 14/18, crp. 1. Ten: (095) 959-83-85, 237-10-95,
237-11-29. Mpoean A0 cT. M. “Cepriyxosckas”, “laseneukas”, nanee 10 MuH.
NeLKOM.

“Hun u ApnT, e-mall: sales@chipindustry.ru , http://www.chipindustry, ry
Mocksa, yn. Berosas, a. 2.

yn. Tunapoackoro, a. 39.

yn. 3emnsHow Ban, A, 34.

Ten. enntoii cnpasoqHod: (095) 780-95-09, ont. 780-95-00, dakc 671-31-45.

“LapyubiHo®, pasavopuHOK, MecTo 126.

Mockea, Npoesas A0 CT. MeTpo "Llapuuuio”, panee newkom S MuH. Bpems paborbi:

9.00 - 16.00 Gea BbiXOAHBIX.

"Ha Moxarke", paavopbiHOK, naa. 14/22.

Mocksa, npoesg f0 CT. M. “Kuesckasn” unu "MononexHas”, nanee GeCRNATHbIM K-
cnpeccoM o MeGensHoro maraauta. Bpems paGotui: 9.00 - 18.00. BbixoaHo#
AeHb! NOHEABNLHUK.

“TMocuinTopr”, HaGopL! NO NO4Te HANOXeHHLIM Niarexowm, e-Mail: post@solon.ru,
Mocxksa, 111401, r. Mocksa, a/a 1. Ten. {095) 304-72-31.
“Mera-OnexTpoHuka”, e-mail: info@megachip.ru,

Www.Icshop. U - MarasauH aneKTPOHHLIX KOMNOHeHToa on-line
C.-Nevepbypr, yn. Bonbwas MNywkapokas, a. 41. Ten: (812) 327-32-71, daxc:
(812) 325-44-09

“Motok”, e-mali;
Bapuayn, yn. Tutosa, p. 18, 2-oi arax. Ten. (3852) 33-48-96, 36-09-61

“Bnexvpomapker”, e-malil: elekiro@eastnet.febras.ru, www.elekiro febras.ru
Bnagusocrok, MapTuaanckuit npocnexT, a. 20, k. 314. Ten: (4232) 40-60-03,
axe: 26-17-27

“ChipSet”, e-mail: chipset@interdacom.ru
Bonrorpaga, yn. Mevporpaackas, a. 3. Ten: (8442) 43-13-30

"Merarpou e-mail: mega@sky.ru
Exa ypr, yn. Ma A. 90. Ten: (3432) 55-48-38

“Paavokny6”, e-mail:
Mypwmenick, yn. Mananuna, a. 5. Ten: (8152) 45-62-91

“Papuonaska”, “PaauorexHuka”, “3nextporuxka” ceTh MaraauHos, e-mail:
t 1.
HaGepexHuie Hennm. Ten. equHoit cnpasouHoit: (8552) 42-75-04, 42-02-95

“Benure”, e-meil: yvic@nvkz.kuzbass.net, hitp://www.delta-n.ru
Hosoky3Heuk, yn. Bopoackoro, a. 13. Ten: (3843) 74-59-49

“PapuoTexHuka”, e-mail: Ji
Hosocubupck, yn. flednua, a. 46. Ten/dake: (3832) 54-10-23

“*Papuogeranu”, e-mait: wolna@online.sinor.ru-
Homocubupck, yn. Meogeanueckas, a. 17. Ten/dakc: (3832) 54-10-23

“Papuomaraaun”, e-mail: i
Hopunsck, yn. Mupa, a. 1. Ten/gaxc: (3919) 48-12-04

“Papvotosaps”, e-mall: stavtvt@mail.ru
Cramponons, yn.[losaropuea, p. 4a. Ten: (8652) 35-68-24

“Tenesanyactw”, e-mail: koketka@koketka.stavropol.net

C'ranponom., nep.Hepusxosckoro, A. 3. Ten: (8652) 24-13-12, paxc (8652) 24-23-
“Papwopetann”, e-mail: inf I

ToneatTh, Yn.PeaoniounonHan, . 52. Ten: (8482) 37-49-18

“BneKTpOHHLIE KOMMNOHeHTH", e-malil: impulse@infopac.iu
Tonearru, yn. p.aepxuucxoro A. 70. Ten: (8482) 32-91-19

"Papvomapker”, e-mail: radiom@tula.nef
Tyna, KpacHoapmeiickuii npocnexr, a. 7, opuc 1.12. Ten. (0872) 20-01-93

“Cawa”, e-mail:
Tiomens, yn. Tyneckas, A. 11. Ten/daxe: (3452) 32-20-04

“3nexTponuka”, e-mail: bes@diaspro.com
Yoa, np. OKTnﬁpa,n 108. Ten: (3472) 33-10-29, 33-11-39

“Te Cepbuc”, e-mail: tvservice@pop.redcom.ry
XaGaposck, yn.LepoHora, a. 75, og. 13. Ten: (4212) 30-43-89
Benapycs

MuHCK, npofiaxa nog aakas, cpok A0 5 Ane. Ten. (375-17) 288-13-13, 282-03-37,
moG. 8-029-682-03-37. ’

Bpecr, yn. lorons, n. 82. 000 “Nebeay”. Ten. 26-31-06.

Tomens, yn. UHtepHavonensHas, a. 10, marasux “DAEWOO”. Ten. 8:029-651-39-
17.

Moamips, YN 5. Konaca, a. 21. YN ‘Tana". Ten. 8-023-51-2-64-74.

T

PAIIMOOE TAJIN
CIIPABOYHASI JIMTEPATYPA
HABOPH «MACTEP KUT»
UBMEPUTEJIBHEE [IPUBOPH
NNAAJNIEHOE OBOPYIOBAHUE
XyMs1, TIPUIIOU
UM MHOI'OE IP.

. KPACHOSIPCK
T.3912-50-77-22,
58-58-65
WWW.CHIP-MARKET.RU

R i o T e

«TPIOA» T i

Pamionavmn sia Bnpoﬁuuxw
I, T, TK, I'M, 'MH,
rC, I'v, 6H, 6I1 ra in.
'Hpmmmmnxmcnmmm
poapsmky, PEY, siauxouu
xourakropn TKC,TK/] 1a in.
BYl, HBY-TtpanaucTopH,
paaionams Hi-End.
3i cxaany Ta Nia 3aMOBACHHS.
Tapantis, JocTaBKA, CHIIKKH
(044)422-65-10 (c 9.00 go 17.00)
mmtriod.klev.ua E-mail: ur@triod kiev.ua
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e M KPOKOHTPOAAERL
IONeKTPpoOHHada yo3a - 2 unu

Cognosce teipsum.
(INoanait camoro ce6s - nar.)

AderexTrop nxu

MOXHO nM C NOMOLUBIO ABYX MUKPOCXEM W CBETOAMOAA Ha-
Y4UTbCS HAXOAUTL KNnaabl, aHOMaSLHLIE 30HbI NPU3EMNIEHUS UHOM-
NaHeTsH, yranbieaTh MLICIM Ha paccTosHMn? CTOPOHHUKKM napa-
MCUXONOTUU CKOpEee OTBETAT «Aa», HeM «HeT». A B Ka4ecTee apry-
MEHTa NPUBEAYT CXeMY «3/IeKTPOHHOM No3bi» (3J1) [1], pasmeLueH-
Hylo Ha caifte «Schematic Terrorist» (http://sterr.narod.ru/strange/
loza.htm) B py6puke «Bepb, He Bepb, a paboTaeT». -

Mopo6Hule ycTpoiicTea 06LIMHO PacCMaTPUBAIOT Kak NepBo-
anpensckue WwyTkk, Ho BJ1 NycTMna «KOpHWU» Ha Opyrux caiiTax,
NpU+eM yxe B AOBOJILHO Cepbe3HOM pasaene «KOHKpeTHkie pe-
uenTsl AomawHero Guskecar (http://vmzsoft.nm.ru/MainRoot/
Rec/el6r.htmi). 41066l yGepeub Hally MHOFOCTpagaskHyio nybnm-
KY OT HoBOsiBNeHHbIx OcTanoe beHpepos, nonpoGyem pasobpate-
Cs B CYTM NPOUECCOB.

Ha puc.1 npusepneHa 6azosan cxema 3J1. Ha uHeepTopax
DD1.1, DD1.2 cobpaH reHepatop MMNyNLCOB € YaCTOTO3aaaio0L el
uerbio R1C1.' B MCXOAHOM COCTOAHMM KOHTaKThl KHOMKW SB1 HOp-
MafbHO 3aMkHyThl, pabota reHepatopa 3aropmoxeHa. Mpy Ha-
xaroi kHonke SB1 uMnynkesl yactotoit okono 100 k'y noctyna-
10T Ha CUHXPOBXOA JenUTens Ha 2, BLINONHEHHOrO Ha CYEeTHOM
Tpurrepe DD2. Ceetoavoa HL1 GyneT cBeTUTLCS BRONHAKANA, MO-
CKOJIbKY YEPE3 Hero NPOTeKaloT UMNYNbChH TOKa MeaHppa C 4acTo-
TOil B 2 pasa HWXe TaKTOBOi. B MOMEHT OTrnycKanus KHomkv SB1

pabora reseparo-

SB1 "NycK" pa octaHaenuea-

DD1 K155M1A3 eTCR, a CBeToau-

|| €1 4700 on HL1 vuHgvum-

DD2 pyeT nocnepHee

DD1.1 DD1.2 K155TB1 3anoMHeHHOe

1 & 13 4 TpUrrepom CocTo-
5] 5 sHue. Mpu nor.
1 «1» - NonHan 3ac-
BeTka HL1, npu

R1 510 nor. «0» - oTCYT-
CTBME CBEYEHUS.

Mo 3ambuicny
paspaborumka 3N

K BbIB.7 noaco3HaHue ye-
DD1,DD2 DD1, DD2 noeeka [ONXHO

ynasnuears GuiCT-
pbie CBeTOBble

UMNynbLChbl, reHe-,

pupyembie HL1, v B onpeseneHHLIE MOMEHThI BPEMEHU OTABaTh
KOMaHay MbILLILAM Nasibya Ha OTryckaHue kHonkv SB1. Ecnu Mmeic-
JleHHO 3aAaBaeMbii BONPOC AOCTOBEPEH, TO MHAMKATOP A0MKeH 3ac-
BETUTLCA, M Hao6opoT. Mony4aeTca HEeKUI 3NEeKTPOHHLI VHOUKE-
TOP, HanpsiMylo BLIBOAALLMI MHGOPMALIMIO U3 NMOACO3HAHUS, No-
no6HO nasecTHoi Guopamke nosoxoaues (http://www.skeptik.net/
possib/lozohod.htm). YenoBek 3aeCb BLICTYNAET B pONM AETEKTO-
pa cnalbbix CUTHANOB Pa3nuyHbIX GDUINYECKNX noneil.

OpnHako B Takoil TEOpMM BCE NPOLLECCH AONXKHE! GbiTb YETKO
COrnacosaHbl BO BpeMeHw. B 4acTtHocTH, nepuog konebanwii 3a-
Aaoulero reHeparopa [omkeH GbiTh COM3MEPUM C BPEMEHEM pe-
aKumMu Henoseka Ha OTnycKaHue KHoMkW. MHade nonyuutes rexe-
parop abconioTHO CnyHaiiHbIX YMCes, Ha KOTOpLIF NOACO3HaHWe
4enoBeka, No onpeneneHunio, BNUATL HUKaK He MOXeT.

Ha puc.2 npyeeneHsbl AMarpamMmbl, NokassiBaloLLMe NpoLece

J@ MosiBneHue ceeToBoro umnynbca
4>t
(I I
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Cepreit Piomuk, r.Yepruros

3anaspabiaaHuf peakuum Yenoseka Ha CTyrneHYaToe BxOAHOE BO3~
AeficTeve. MNpueoauMbie 30€CL W fanee UMPOBLIE AaHHLIe B3R-
Thi U3 KHUIM [2], OCHOBaHHO# Ha UCCNEAOBaAHNAX aMEPYKaHCKOro
BOEHHOIO BEAOMCTBA NPUMEHUTONLHO K OrepaTopaM paauonoka-
LMOHHBIX CTaHLMIA.

O6uiee epems 3anasabiBaHus T cocTouT M3 Tpex (aa: Te -
Bpems BOCTpUATHR, Tp - Bpems Ha NpuHATHE pewenus, T4 - epe-
MS Ha coBepLIeHUe NeiiCTBUS. - '

3Hauenve T8 a9 NPOCTO 3pUTEnbHOI peakLuMmu CoCTaBnseT
COThie 0NN CekyHAL. POBHO CTONBKO BpEMEHU TpeByeTca peLien-
TOpPaM HepBHOM CUCTEMBI TR MAEHTUDUKALMN 33CBETKYU WHOMKA-
Topa. ECcnv cyAnTb No MakCUManbHO 3aMeTHOM 4acToTe Menbka-
HUS1 kKagpoB Ha 3kpaxe moHuTopa 70...80 My, To Te=12...14 Mc.

Bpems Tp, Heo6xoavMoe Ha NpuHsTUE pelueHvs, B o6LLeM
cny4ae 3aBUMCUT OT MHOXECTBA BHelHWX ¢akTopoe. Ho, ncxops
13 NPOMyCKHO# Cnoco6HOCTY 3pUTENLHOrO KaHans Yenoeexa 2...25
GMT/C M YuUTLIBAS NPOCTOTY 3a/34U (CBETUTCA - HE CBETUTCH),
MOXHO npuHsTe Tp=40...80 Mc.

Fpadmk sasucumocTn Bpemenn Ta Ha 3apuTensHbili pasppa-
XuTenb y MyX4MH U XEHLUMH pasHOro BO3pacTa npveeneH Ha
puG.3. Kak BuaHo, Henoeek B pacusete cvn 25...30 net obnaaaet
HauMeHblUMM T4, ECTecTBeHHO, rpadvikv ycpeaHeHHble, U y pas-
HbiX fitoAe MOryT GbITb GTKNOHEHUS OT HOPMBI, HO, KaK NPaBuUIo, B
CTOPOHY yxyAlleHus, a He ynydiwenus. Mpupoay He o6MaHetlb,
Befb CKOPOCTL NepeAayu HepBHOMO MMNYRbCa NO pedNeKTOpHOi
Ayre UeHTpanLHOI HepPBHOA CUCTEMEI HE MOXET HP13NONOrUYECKM
NpeBbILaTh HECKOJIbKMX AECATKOB METPOB B CEKYHAY.

Ta. mc YKeHLWHb! My>X4mnHb!
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Wroro, obiuee spems peakuvm T=Te+Tp+Ta oueHvsaercs
BeNM4uHOM 250...700 MC, 4TO SKBUBENEHTHO MUraHUIO CBETOBOIO
u3ny4arens ¢ 4actotoi 1,5...4 I'u. B cnysae ¢ 3J1 yactota Mura-
Hus ceetoguoaa HL1 coctaenaet okono 50 kIu, 4TO Ha qyeTbipe
nopnAaka Goneite. Ecnim no6asuTe kK TOMy HEKOHTPONUPYEMBIf
«npebear KOHTAKTOB», BOZHUKAIOWWA NpY OTRYCKaHWUM KHonku SB1,
TO NOAY43ETCA He «3NEKTPOHHAR N103a», a UAeantHbIil reHepaTop
Cry4aiHbIX yucen,

OnbiTsl ¢ npuBopoM, coBpaHHbIM No cxeMe puc.1, noaTeepx-
B30T NONHYIO CIYy4aiHOCTL NOKa3aHwil. PasymeeTcs, YUCNoBbIe
AaHHble 3aBnCAT oT o6tema BLIGOPKW, NpeaLRBNEHHON Ha UCTbI-
TaHus. B 4acTHocTH, npu 1000 noapsa aHanmanpyembix HaxaTUsx
KHorkn SB1 konmuecTso nor. «1» u nor. «0» MOXeT peanbHo co-
CTaBuUTL 496:504 unu 502:498. A BOT Npu BLIGOpPKE M3 10 3aMbiKa-
HWIA-PE3MbIKAHNI KHOMKN HE UCKNIONEH Pe3ynbTaT 4:6 wnu 7:3.
MocneaHuM 06CTOATENLCTBOM U MONL3YIOTCA CTOPOHHUKY BNeKT-
POHHOIO «NI030X0ACTBAx, NOACYUTHIBAS HENPaBAONoac6HO 3aBbi-
LieHHble NPOLeHTLI U BbIAABAA Xenaemoe 3a AeiCTBUTeNbHOE.

Tem He MeHee, B kaxR0/# HEOOLINHOM Uaee MOXHO HailTh pa-
LMOHanLHOe 3epHO. K npuMepy, eCiv NOHU3UTL YaCTOTY MUraHus
CBETOAUOAA A0 PeasibHO BOCNIPUHUMAEMOi 4eN0BEKOM, 3acTabu-
NM31poBaTh €e KBapLieBbIM PE30HATOPOM, YCTPaHWUTL «apebear
KOHTaKTOB» MYCKOBO# KHOMKM, BBECTU 3BYKOBOI CUrHan, TO nony-
YUTCH YCTPOWCTBO, YCNOBHO HAa3BAHHOE «3NEKTPOHHAA No3a-2»
(311-2). C ero nomoLLbI0 MOXHO OCTaHaBMBATL MUFAHWE CBETO-

| ] yenoseka
ol—= — = = {
T
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nvoaa B TpeGyeMOM COCTORHUM NO BONE U XENnaHuio Yesioseka.
JLns OKPYXalOLUMX M HEMNOCBALLEHHLIX 3TO rPaHW4UT C (paHTacTu-
KOi1, BeAb GLICTPOE MUFraHWUe U3ny4artens y HUX accouMmpyeTcs Co
CAy4aiiHbIM NPoLEecCcoM, KOTOpbI Npeackasarh HEBO3MOXHO.

Ha pue.4 npveeneHa cxema 3J1-2, BLINONHEHHas Ha Aelle-
BOM MMKpOKOHTponnepe AT89C2051 ¢. Atmel. MNapannensHo co-

op1 ' HL1
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eAvHeHHble BeiBoabl DD1 N03BONAIOT COKOHOMUTL BHELLIHWE Harpy-
304HbIe Pe3UCTOpbl ans anemenTos SB1, SB2, HA1.

KHonka SB1 cnyxuT nyckoeoii. llocne ee HaxaTusa Ha4uHaet
muratb ceetogmoa HL1. 0auTesibHOCTb Naya U «BCrbllleK» 0AuHa-
koBa. Mpu Ha4YanbHOM BKMIOYEHWM NUTaHus oHa paeHa 2 ¢ (0,5
IL). HacToTy MUraHus MOXHO U3MEHSTL cornacHo paay 0.5; 1; 2;
3; 4; 5; 6 'L, NocnenoBaTENLHO HAXUM2S U OTryckas KHorky SB2.
CMeHa 4acToT NPoMCXoauT Mo Kpyry, TO eCTb nocne 6 'y BHOBL
yctaHaenueaetcs 0,5 U,

Mpwm oTnyckaHum kHorkn SB1 ceetoauon HL1 ocTaeTcs 8 noc-
negHeM MHAALMPYEMOM cocTosHuu. Ecnv Ha eeiBoge 12 MUKpO-
cxembl DD.1 nor. «0», TO cBETUTCR, NIOr. «1» - HE CBETUTCR. MO-
MEHT OCTaHOBKM NOAKOHTPONEH Yenoeeky. Mo kpaiiHeit Mepe, Ha
camoii Hu3ko# ckopocTu 0,5 'l no6oi UCNBITYEMbI B COCTORHUK
BOBPEMS OTMYCTWUTb KHOMKY SB1. OceoeHue Gonee BLICOKWUX CKO-
poCTeil 3aBUCUT OT CTeneHU TPEHMPOBEHHOCTH, TepneHus, Tem-
nepamMeHTa 4eioBeka U erc Bo3pacra. Ha MakCUMasibHbIX CKOpo-
cTax B paBoTy BKMOYAETCH NOACO3HaHUE - B HEM 3arOMMHAETCs
BENIMMMHE NOMPAaBKW, ONPeensioLLas MOMEHT BblAa4yu HEPBHOMO
MMMyNsCa OT PELLENTOPOB (HepBHLIX OKOHYaHWii rNa3Horo AHa) Ao
3¢ beKTopos (HePBHBIX OKOHYaHW{ B MbiwLax nansua). Mpy pans-
HelilleM YBENUHEHWUM YACTOTHl MUTaHUA Nonpaska «pasMuiBaeT-
CH» U CTAHOBUTCS HEAOCTOBEPHOA.

W3BeCTHO, 4TO Ka4ecTeo paboTsl yenoeeka-oneparopa yny4-
LIaeTcs NPy NpeaLasNeHUU My CABOEHHLIX CUTHANOB - 0AHOBPE-
MEHHO W 3pUTENLHLIX, U CNYX0BBIX. C 3TOM Li8NLI0 B CXEMY BBEAEH
neeaouany4arens HA1, kotopuiii paboTaer B TakT CO CBETOANO-
oM HL1. Kaxpaoii rpapaumuy 4actoTbl MUFraHUsa COOTBETCTBYET 3BYK
onpefeneHHoi BLICOTSI, 1IN HU3KWX HacTOT - NMOHWXeE, ANA BhICO-
KX - NOBbILLE. '

3P HEKTMBHOCTL CABOEHHLIX CUTHANOB 0COBEHHO Benuka Ha
yacTtotax muranms 0,5...3 'U. B pancHediilieM BMECTO yny4iIeHUs
MOX6T HaCTyNWTL TOPMOXEHNE peakLyy HeNoBeKa, YTO npoeeps-
€TCH SKCMEPUMEHTaNLHO. 3BYKOBLIE CUrHaSbI MOXHO OTKAIOYMTE
(w1 BHOBb BKNIO4UTb) NPOrPamMMHO, HaXMMan U YAepXuBaa KHOMNKY
SB2 Gonee 4 ¢ noapaa.

B npuGope UMEETCH «CeKPETHLIN» peXmM, KOTOpbIf aKTUBu-
anpyercs, eCnv Npy BKNIOYEHUM nuTaHua Gypet Haxara KHonka
SB1. MNpw 3ToM Ha yacTotax 0,5...5 My GyHkumonmpoeanve 3J1-2
ocTtaercs 6e3 uameHeHwit, a npy vactote 6 My wHgnkatop HL1
6yneT CBETUTLCA, NOAHMHANCL 11-paspsaaHOH NCeBAOCTY4aAHOMN
nocnenoBatTenbHOCTY Koaa bapkepa:10001110110. 3toT «posinb
B KyCTax» NPUroAuTCS A1 SKCNepMMEHTOB C 0c060 HeaoBepqu-
BbIMM JI0OLMU, O 4EM TIOIAAET peyb Aanbile.

s 3a6uiB4MBLIX NONL30OBaTenei yepesa 10 MUHYT OTCYTCTBUS
Haxatui Ha knonku SB1, SB2 npubop caMoCToATeNLHO nepexc-
[OVT B 3KOHOMU4HLIA pexuM Power-down Mode. Bbixog U3 3Toro

peX1Ma BO3MOXEH TONLKO Hepe3 NOBTOPHOE BLIKNKYEHWE U BKANIO-
yeHne NUTaHuA nepeknioyatenem SA1.

Heranu u KOHCTPYKUMA

Jlorvka pa6oTsl 3J1-2 onpeaenseTcs nporpammoi (hex-gasin
CM. C.49; OH TakXe UMeeTCs Ha caiiTe XypHana «Paguoxo66u»),
aawmToit B FLASH-N3Y mukpocxemsl DD1. Tun MUKPOKOHTpOR-
nepa - AT89C2051, AT89C4051 ¢ nio6uivn Lmdposbivv U Byk-
BEHHLIMW UHZeKCamK. HeT orpaHuyeHunii npoTMe NpUMeHeHua apy-
rUX KOHTpOnNepos, Hanpumep, PIC, AVR, ATtiny, pasymeetcs, c
W3MEHEHWEM CXEMbI M NPOrpamMmabl.

Knonka SB1 gns yckopeHus peakuum aonxda GuiTh Ha-
XWUMHO#1, Hanpumep, KM-1-1, a He nepeknioyaiowei. TakTo-
Buie kHoNku SWT 3apy6exHOroc npou3BoACTea Ny4ile He uc-
nonL30BaTL BBUAY UX MaNoro cpoka cnyXbbl NpU UHTEHCUB-
Hoit pabote.

Ceetogmog HL1 nio6oro Tuna, Ho 06s3aTenbHO KPaCcHOro LiBe-
Ta (LuBeTa onacHoCTH), 4ToGbl Nyyile npuenekan eBHuMaxwe. Flo
BO3MOXHOCTW UMIMOPTHLIA, AMaMeTPOM 3...5 MM, C NOBLILLEHHOH ,
cBeToBOi oTaaved 2...30 Mka, Jna cHWwxeHus sHepronoTpebne-
HWSt MOXHO MCNONB30BaTb CBETOANOAL cepumn «LowCurrent», Ha-
npumep, L-934L, L-63L ¢. Kingbright, paccuutaHHsie Ha HopMasb-
HOe ceeveHvie npu Toke 1...2 MA. HomuHan peauctopa R1 B Ta-
KOM Cny4ae creflyeT yBenu4uThb a0 2...3 kOm.

MNuesokepamuyeckuil uanyvarens HA1 na cepum 3M wnm ana-
NOrvuHLIA 3apybexHiii, HO He aymmep. ina ynydilieHus KavyecTea
3By4aHUR Npy HanpsxkeHuu nutaHus mernee 3,5 B chefyet noga-
KMONUTL peancTop conpotuenedvem 1...10 kOm Mexay eoiBoaa-
mu 11 1 20 mukpocxemsl DD1.

BN-2 cobupaeTcs B OTOENLHOM KOpyce, B NPOCTeWeM Cny-
yae B NNacTMaccoBoi ynakoeke oOT «Tic-Tac» unu B MblnbHUUE.
Kontponnep DD1 yctaHaenMeaeTtcs B naHenb, MOHTaX BeAETCH
TOHKUMM COeOMHUTENBHLIMK NPOBOAAMU.

HanpspxeHwe nutanua Gatapeu GB1-2,7...5,5 B. [lonyckaeTt-
CR nocnenosaTtencsHoe coeguHeHWe nankyvkoBeix Gatapeex wnu
npumeHeHne ceTeBoro cTabunuaatopa. Tok notpebnexus B pe-
XMMe OXMAAHUA NPU HEHAXAaTLIX KHOMKax 3...6 MA, npy MUraHum
ceetoanona - oo 7...10 MA, B pexume Power-down - 10...80 mkA.

TecTuposaHue npubopa

Mocne nojayy NUTaHWs [OMKHA pasaaThes Tpenb U3 Nbeso-
u3ny4aTens U 3aMuraTh CBETOANOA,. 3TO NpoBEpKa NCNPaBHOCTH
3NeMeHTOB M MOHTaXa KOHCTpyKUMW. [lanee CBETOAMOL FacHeT U
3N-2 nepexoauT B PEXUM OXUAAHUA Haxatus kHonok SB1, SB2.

Brayane Heo6Gx0aMMO NOTPEeHUPOBATLEA U ONpPefe/TL CBOU
NOTeHLIMaNbLHbIe BO3MOXHOCTU. [1if 3TOFO Ha CaMoi HM3KO# Yac-
Tote 0,5 'y (0AHO MMraHue B 2 C) CnedyeT Hay4UTLCs OTMYCKaTb
kHOMKy SB1 Tak, 4To6bl N0 XENaHMIo NOKBASNUCE UAN OLAHW fior.
«0» (CBETUTCR), WM OAHM NOT. «1» (He ceeTuTcs). Ans yno6eTea
MHEMOHMWYECKOrO BOCMPUAITUA MOXHO MbICIEHHO 3aaaBath cebe
BONpPOCHI, Hanonobue «[iBaxak ABa - YeTbipe?», «[lpaxakt Asa -
NATL?». YNYUILMTE PE3YNbTaTh!, Kak Npaenno, nomoraer 6okosoe
3peHne, Koraa CMOTPAT HEe Ha CaM WHBMKATOp, 8 HEMHOro B CTO-
POHy.

Mocne ocBOEHUS 0AHO# CKOPOCTU NepexopsT Ha Gonee BbICo-
KYI0 M TaK A0 NOSBJAEHUN HEYCTPaHUMBbIX OWMNGOYHLIX pe3ynbTa-
TOB. YacToTy MUraHus, npu KOTOpOi cuctema «Henoeek - BJ1-2»
NpeepaLiaeTCcs B reHepaTop cny4aiiHbix COGLITUiA, MOXHO Ha3BaTb
KPUTUHECKOIA. Y KaXR0ro Yenoeeka oHa GyneT Ceos, paaHas, U aTo
HOPM&NLHO. YCTaHaBAMBaTL YACTOTY BbILLE KPUTMHECKOH HET CMbIC-
na. ,

3J1-2 nocne TPEHUPOBKU MOXHO WCNONL30BaTL B pa3sneka-
TONbHLIX LLIOY, KOHKYPCaX, NMCUXONOruiecknx Tectax. BoT HekoTo-
pble NpUMepb.

«flerexrop mxu»

OnHUM U3 npuMeHeHuii 3J1-2 MOXeT CTaTk NpoBepKa UCTUH-
HOCTY yTBEPXAEHWIA. BHayane ncnbityemMoMy A2a10T BO3MOXHOCTb
nopa6oTars ¢ 9J1-2 Ha HU3KO# CKOPOCTU. Ero NPOCKT HaXaTb KHorM-
Ky SB1 u, rnsas Ha MMraioLuii CeeToamos, OTnyCTUTL KHQMKY Tak,
4TOGBI MO Er0 XeNaHUK UHOMKATOP OKa3ancs WU noratleHHbLIM,
WU 3acBeyeHHbIM. Focne Toro, Kak OH YAOCTOBEpUTCS, HTO NpuU-
Gop meiicTBUTENEHO HE OOMaHBIBAET M NOAYVHAETCA CO3HaHUIO
yenoeeka, NepexkNioNalnT CKOPoCTh MUraHua Ha 6onee BLICOKYIO.
Tenepb yxe 6e3 TPEHUPOBKU HAYNHAIOT BO BPEeMA MUraHusa 3ana-
BaTb Cepbe3Hbie BOMNPOCh!, HA KOTOPLIe XOTAT YC/bIWaTs npasay,
W NPOCKT BMECTO OTBETA OTNYCTUTL KHOMKY SB1.

BhiCTpas CMeHa 4acToT, Kak NPasuno, WOKUPYeT UCMbITYeMO-
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ro. OH He MOXeT K He¥i Ha xoay NpUcnocobuTbea U CO3HATENLHO
nyTar, OTBeTH. YYUTLIBAR, YTO UCTILITYEMLIA HAaXOAUTCS nog, ca-
MOBHYLUEHNEM O GONbLLUX NOTeHLUUANBLHBIX BO3MOXHOCTAX 3J1-2,
OH BMONHE MOXET NOACO3HATeNLHO OTMYCKATL KHOMKY SB1 B MO-
MEHT, KOraa rosopuT npaeay.

Ona Gonbiwero apdexkra HE3AMETHO BKAIOHAIOT «cekpeTHbm»
peXwumM, nepexoaaT Ha yacTtoTy 6 i v 3842107 BONPOCH C 3apaHee
13BEeCTHLIMM OTBETamMu o o6pasuy «Jloxb-Npasaa-Npasaa-MNpas-
Ba-Joxe-Noxe-Noxe-Mpaaaa-Jioxe-JIoxe-MNpaspa». Kak Gbl Hu
Haxuman Ha kHonky SB1 ucneityemsiil, Ho ceeTognoa HL1 ece
pasHo ByneT 3axmnraTbCs B NOCNEAOBATENLHOCTU Koaa Bapkepa
10001110110, 3atem ux NoeTOpeHue B LMKne. Hanpumep, Ucn!-
Tyemoro 30ByT AnekcaHap, emy 18 net, 6noHauH. Mocnegoearens-
HOCTL BONpocos: «Baule umn Cepreii?», «Baiue uma AnekcaHap?»,
«Tpuxanl Tpu - Aeeatb?», «Bam 18 net?», «Bul GploHeT?». Bee
OTBETH B TONHOCTY NOATBEPXAAIOTCA MHAMKaumeil. 3atem 3ana-
10T Cepbe3Hblit BONPoC, chOPMYNMPOBaHHDIH NOA, OTBET «HeT» u
Habnio[aloT 3a NPOSBNEHUEM 3MOLMI YENOBEKA. ..

Pasymeetcsi, nokasahusa uxngukatopa 3J1-2 HOCAT CTaTUCTY-
yeckuit xapaktep. Tpebyercs 3a8atb HE OAWH, 8 MHOrO BOMPO-
coB. Ho 1 B 3TOM cnydae goeepsate Ha 100% nokasaHvsam 3J1-2
Henb3n. Jlyyule paccMarpueath MX Kak NOACKA3Ky. BheiTb MOXET,
ONbITHLIA NCUXONOr, BHUMATENLHO HabnoaaLWMit 332 BHeLHe
peakuueil yenoeeka, No BLIPAXEHUIO €70 NMua coenaet Gonee
TOYHbIE BLIBOALI.

Mouck cnpATaHHbIX NPpeAMEeToB

9J1-2 MoXeT CTaTh MHCTPYMEHTOM B NOUCKE CrIPATAHHBIX KEM-
T0 npeameTo. Mogo6HLIE ONbITHI N0 «yraasiBaHWIo MbICNeli» Npo-
BOAST UNNIO3UOHUCTL! HA NPEACTABNEHUSX W NCUXONOTU Ha NeK-
uusx 0 runHo3ae. Ecnv B nepeoM Cry4ae BCe NOHATHO - Y (GOKYCHU-
Ka UIMEeeTCR «CBO¥ YenoBeK» B 3ane U TenedOHHbIA KanCionb B yXe,
TO BO BTOPOM C/ly4ae He BCe TaK npoCTo.

Ecnv urpa uaet rno-4ectHoMy, TO OTragyuK OeiCTBUTENEHO
MOXET ONpeaenuTb, Kakoi U3 NpeamMeToB, CTOAWMX Ha cTone, Guin
«3aflyMaH», rae cnpataH npeaMeT MM Kakoe C/IOBO OTMEYEHO Ha
onpepaeneHHo CTpaHuLe kHurn. INapancuxonorus TyT HU Npy YeM.
OTtragquk NiOTHO AepPXVT PYKy UCTLITYEMOFO B CBOE pyKe U no
MUWKPOABWXEHUAM ONpeaeneHHbIX rpynf Mol yCTaHaBnMBaet
Hanpasnehue [3]. B Hayke 3TO fBNeHWe Ha3LIBAIOT «MbiLLEYHAR
YYBCTBUTENLHOCTL K WASOMOTOPHLIM ABWKEeHNaM». Bao6asok k
TOMY, OTrafuuK AomkeH BbiTb TOHKUM MCUXONIOrOM, NIOrMYECKU
npenyraasiealowmnM Hanbonee BEPOSTHLIE BAPUEHTHI NOBEEHNS
JyenoBeka.

KcnoiTyemslit (OH e MHAYKTOP) HEBOJILHO, CaM TOro He 3aMe-
4as, NoATaNKUBAET OTragynKa B HaNpPaseneHwu K Lenv 1 yaepxu-
BaeT ero OT NPOTUBOMNONIOXKHOIO HanpasneHus. ECTecTeeHHo, rno-
no6Has TaKTUNBHEA W NCUXONOTUHECKES YYBCTBUTENLHOCTL faHa
He BCeM NiofAsM U BuipabateisaeTca rogamu. NopaautensHeie ak-
crnepuMeHTsl B 3T0# obnactu BoT yxe 40 net peMoHCTpUpyet
IOpwii MopHeii (http://www.mtu-net.ru/gorny). EMy yaasanoce
Raxe 6e3 TaKTMNLHOFO KOHTAKTa C HEJIOBEKOM-WHLYKTOPOM OThIC-
KUBaTb CNPATaHHbIE NPeaMETel, 4ero He Mor aenarb Bonsd Mec-
cunr. ObuacHenve deHomena Opuit MOpHbIA BUOUT B CKPLITHIX,
O KOHLIA He U3y4EeHHbLIX BO3MOXHOCTSAX Ye/IOBEKa, B 0COBON 3ii-
B[EeTN4ECKOI OPraHn3aLyy NamMaTh, HO HUKaK He B «TeNenaTuu, Bu-
AeHbi aypbl MM 330TepU4ecKoil aHeprum Kocmoca» (http://
www.skeptik.net/possib).

BJ1-2 npy noucke NpegMeToB SBNSETCS BCNIOMOTaTeNbHLIM
CPeAcTBOM, CBOEO6Pa3HLIM UHAWMKATOPOM «TerN0 - XONOAHO» B
32BMCHUMOCTY OT yrafaHHOro UNK He YrafaHHOro HanpasneHns K
npeaMeTy noucka. He ucknioyeHo, 4To yaayHoe nposepeHue Ta-
KWUX OMbITOB NOMOXET BaM y3Hath Gonbile O CKpuIThIX pesepeax
CBOEro opraHusma.

Mephi NpeaoCcTopOXHOCTH

Paborate ¢ 3J1-2 cnenyet He Gonee 1 yaca B fieHb. [nvTenb-
Hoe HaboaeHVe MUraloLLErO UCTO4HHWKE CBETA HE PEKOMEHLYET-
CR NIoAsM ¢ HecTabunbHOoi HEPBHOA CUCTEMO# M CKNOHHBLIM K 3MW-
nencuw.
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BLITOBAY SAEKTPOHUIKA

P
CurHanusaumusa Ha ocHoBe MOGMNbHOro TenedoHa

He Hano suiGpackiBaTh nu npoaaeats 3a 6eCLUEeHOK CBOIl CTa-
pbiii, MOpanbHo ycTapeBsLLmii TenedoH. Ha ero ocrose MOXeT GbiTb
noctpoexa addexTneHan coBpemMeHHan curkanmaaums. Oxa Goina
paspaboTaHa Hamy cpasy nocne nosenexns kaptouek ACE&BASE
koMnanum Kuisctap®M™ 1 usrotosnema B HECKONBKMX 3K3EMMNS-
pax. C Tex nop oHa Bepoii M NpaBaoi oxpaHaeT fiavy, HeCKOMbKO
KBapTUP, rapax u asToMoGUnb.

Wnen opranmsauum onoeeLlexus ¢ cnonbaosanMem GSM
KaHana Aaneko He HoBa. CywecTeyeT MHOXECTBO AOPOrvX U O4eHb
LOpPOruX CMCTEM, BbiNyCkaeMbIX B kOMMepHeckux uensx. Vkdop-
Mauua Npo HUX HOCWT, B OCHOBHOM, PEKNaMHbIiA xapakrep. Onu-
CaHmii, AOCTaTOuHBIX A/18 NOBTOPeHUA paauoniobutenamm cpes-
Hel kBanmMbuKaLmMm B NMYHBIX LENsX, NpakTuyeckn Het. BmecTe ¢
TeM, PbiHKK 3aBaneHbl MACCON AELIeBbIX, NPULLEALLMX U3 NPOLNO-
ro BeKa, MOPanbHO YCTAPEBLUMX, MMEIOWUMX HeNPUTA3aTeNbHbIA
In3aiiH MOGMNbHLIX TeNehOHOB, COXPAHMBLUMX NPKU 3TOM CBOIO
paboTocnoco6HOCTE. MHOMMe U3 HUX yxe Hukorna He GyayT uc-
nonL308aHEI N0 CBOEMY NPAMOMY HasHaueHWIo. Ml npegnaraem
[aTb UM BTOPYIO XU3Hb C 60NbLIOI NONL30i, Tem Gonee, YTo Ha
pbiHKe YkpauHb nakets! «Cynep hkuke», ACE&BASE u DJuice nme-
0T HEOrPaHUHEHHBIM CPOK AEVCTBUA 1 He TPEBYIOT CUCTeMATYECKO-
ro NONoNHeHWA AeHexHoro Ganakca.

MpuHumn peficTenA NpeanaragMoi CUrHaM3aUun CBOOUTCS
K cneaytowemy. Mocne sambikaHms KOHTaKTa (KOHLIEBUKA MM rep-
KOHa), BKIOYAETCH MOBMIIBHUK, KOTOPHLIA HauMHaeT o63BaHMBaTh
TenedoHbL!, HoMepa KOTOPLIX BHECeHb! B SiM-kapry.

3apaua pewera 8 106, 6e3 KakMX-MMGO NONLITOK BNIE3Th B AP0~
wuekm Tenedona. Curianusauma npeacraenset coboi npucTae-
Ky, KOTOpas 8 COOTBETCTBUM C TPEGYEMBIM BNIFOPUTMOM UMUTUDY-
€T HaxaTue ynpaenatoLmx kHonok MoGunbHuka. HecMoTps Ha ka-
KyLYIOCS TOMOPHOCTB NOAX0AA, NPUCTABKA C YCHEXOM MOXET GbiTh
MCNONL30BaHa NPaKTUYeCKn ¢ NIOGLIM TMNOM MOGUALHOrO Tene-
¢ona. B asTopckoM BapuaHTe npuMeHeHbl Tenedous Motorola
¢d160, cd520, M3*88, Ericsson DF337, Nokia 5125, Alcatel KE1.
Bee cxeMul paGoTalor 3amMedatensHo. OTIMuMS TOMBKO B CONpa-
XEeHUM NPUCTaBok C Knasuartypol Tenedoros. Buino 6ut Gonee
«CropTUBHO» PasobpaTeCs ¢ NpoLWMBKamMK TenedoOHOB 1 paspa-
Gotars NpUCTaBKY-KOHTPONAEp, NOAKNIONAEMYIO K nioGoMy Tene-
$oHy yepes cTaHAapTHLIA pasbeM, NpespaLuan ero B CUrHanmMaa-
uMio. OnHaKo Takas cxema, ckopee Beero, Gbina Gkt «He no 3y-
Gam» GonblMHCTBY paauonioGuteneil. Kpome Toro, usobunue
BUA0B TeNegOHOB, MMEIOLUMX MHAMBUAYANLHYIO Creunduky pa-
Gothl, penaet Takylo paspabotky 63 NepCNeKTUB CKOPOI KOM-
MEepYECKO# BbIroabl HeLLenecoobpasHoii.

B cratbe paccmotpena curkanvsauus Ha Gase TenedoHa
Motorola 520. Bekpeite nokasano, 4o MOSunbhLie TenedoHs:
Motorola umeloT LOCTATONHO OPUIMHANEMYIO CXEMY NOAKNIONEHUS

Knasuatyps:. MNpu

KOHTaKTOB KHOMOK
06beIMHEHbI MEX-
Ay co60ii B COOTBETCTBUM CO CXEMOIA, npyBefeHHON Ha puc.2.

Cnenosatentho, Tenedorom Motorola MoxHO ynpaenatb gy~
CTAHUMOHHO C NMOMOWBIO TPAH3UCTOPHLIX KNloved (pue.3), nog-
KJTIOYEHHBIX MeXAY Maccoi U Toukamu A-G.

BLIYMCNEHHbIE SMNUPUYECKU TONKM COBAMHEHUSI KOHTAKTOB
kHonok Tenedora Motorola 520 nokasarnbl Ha ¢roroT.

OnexTpuUdecKkan NPUHUMNMANLHAS CXEMa CUTHANN3ALIMM NPeS-
CTaBneHa Ha puc.4.

Cxema cocTout v renepatopa MMNynsCos (3nemeHTs D1.1,
D4.4, D1.2), nenutens 4actotsl (cuetuuk D2.1), TariMepa sagep-
Xkn cpaGartbisamua (D5.4, D5.3, D2.2, D5.1), cueTumkos ynpas-
nenus (D9.1, DY,2), normueckoi cxembl (D10, D11, D12), Tpakau-

MUMLE yaxatum Ha Kax-
LYI0 KaBuULLY OCy-
WEeCTBNASTCA KOM-
Bux  MYTAUMS HA «Mac-
— Ccy» cpasy pByx

| nuvumii (puc. 1).
B cBeow ove-
Y penb, BhLIXogbl
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Anexcanpp lNononsH, Bnagywmup Lomaiuenko, r.Kves

CTOpPHBIX Kntoueli (VT8-VT13). Kpo-
Me TOro, B CUrHanna3auvm NpumeHeH
He3aBuCUMLIi Taiimep (D6, D7),
NpesHasSHa4YeHHbIN ONs BPEeMEeHHO-
ro 6NOKUPOBaHUA BXOMHbIX CUrHA-
NOB npwu NocTaHoBke 06bekTa Ha
oXpaHy.

CxeMa nogxnioueHns curHanu-
3aUMK B PEXMME OXpaHbl NOMeLLe-
HUS nokasaHa Ha pmec.5. PaGora
CUrHBNM3aUMKM 3aKIOYAETC] B Che-
ayloweM. Aing nocraHoBku o6bek-
Ta (BXOAHbIX ABepeit KBapTUpkl, ra-
paxa, MalwnHbl U T.4,.) Ha OXpaHy C
MOMOLbIO CKPBITOTrO BKlOYaTens
SA1 k curHanusauum nogxnioyaer-
CA UCTOYHUK NuTaHua (12 BONbT).
MNocne sToro HaxumaeTcs novaiiHan
KHONKa SA2, B pesynbTaTe yero no-
Aaercs nurawve Ha tadimep (ane-
MeHThl D6-D7, kouTakTht J9.1-49.2
- 3aMKHYTbl) U, COOTBETCTBEHHO, Ha
pene K1.1. Pene cBouMmu koHTaKTa-
mu K1.3 otknionaeT uenb KOHLeBOo-
ro BKRIOYaTens U OpHOBPEMEHHO
(PuUKCHUpYeT NuTaHue Ha MUKPOCXe-
Max Taiimepa. B TeueHme aToro Bpe-
MeHu (BbIBMpaeTcs npu pacnalike
Anatel C NOMOLWBLIO NepeMbiveK J5-
.--J8) HeobxonvMo 3akphiTh ABEPb

oxpaxsemoro obtekra. [lanee o6morka pene K1.1 o6ecroumsa-
©TCA, NOAK/IoUanA Lefb KOHUEBOro BKIYaTeNs K CXeMe.

K cxeme

B nexypHom

*Unur. pexume nutaHue
OT CXeMbl NONHOC-

TbIO OTKJIOYEHO, a

CBA3W C 4eM CpPOK
Beix

cnyx6el 6atapeit

onpenenserca mc-

N m

KNOYUTENBHO WX
caMopaspanomMm.
Bekphitve nsepwu
OXpaHAeMOoro

Pagamnoxobbu 4/2004



——————mm A\BTOMATUKA

aRm gt 90BN ¥ 4Q 0

¥a B pi poaRg

TEN XM X QWRIRPI0IPOY 0G TG AIIOCHRN 41 00BKD &
FeQ'ELQ'0LA'00 'SG PQ 'EG LT AMI00NL N #; posmg

"ES MBI 3 Q WA MR

‘GNY PIM X QNN ARPIOPON §G 't@'?Q macodire 00803 ¥
ZLQ'LIQ '0LG 90 "8G '5Q P2 £ "tQ Sacwdars ; poang

ana ana

T 1T T

T ke I_ [/ __qul 00T e T
»20 m se] h H F

0:6

T r

!olwl w‘ul.l 00T 1 _.+

HHHHHHH

m__ul_..l u.ul_..l m.ulHI :ul__.l mo

H gH ’

ﬁ $ . b 3

n RE L [ T R ]
QAE=JBr=-P¥L N
SONNT- 8
LOOPIIN-T L0 '0tQ

aNg 0FSPIIH-1G (G '2G
CLOPIIN- £4G G "8G 1@

N.‘XL @38 ' (00~ £TI" 04D PO 61D P2

Z @5 'e28 (¥-0L2'02 (200

anNg

1L

tul_..l

0 Ib
e!oNN |r

Nmm AN
Nmm AN

I

94! QNN L.l

0-—

N

fiie] [ I

L000 W

L000 MW
ke

NP

QR
snsm|  zrosen

san % sy

ang
L1
+

204

? 2y

9
e_.lllA zX

X '
aws

90627 o] Bapm| 920
b2y can

4

ang

omioo_|_
+2

T
7
02004
[
204
. 7z v
#|’ “ Fong wHlt “Ie awg £'sg [ 51° “ Cang
L—¢ — B¢ =€
& Er o 1T 2] 5 1T
¢ 1% & al’ Yor oY % T W ».« n\.:q |
7t w0 [°T6 a0 |°T5 ' 50 P17
+'60
2 M lkl < awg 2 I
g N 6
b w NG o? 5 [
[ 10 [
an: .
a® 108 A s
i < . o123 7]
50 thg Als [@
v oiin

Mocne nonaqm NMTaMns BCe CHETIUKM curHanmsaumm OGHYJ'IH-

10TCA € NoMoweIo Lienu R1-C1-R2-D3.1 u Hauukaer

LIEBOro BbIK/IOua-

06beKTa nNpMBOAUT K 3aMBbIKAHUIO KOHTaKTa KOH

CA NoAcYeT um-

anpsxexMe nura-

Tena unu repkonHa SAS3. B pesynsrare 37oro H

coGpaHHOro Ha anemexTax

k0510 2 M'y). Yimnynbco
YHA, NOCTYnaloT ¢ BbiXoaa 6 cuert-

partopa,

NyNLCOB, CNeaylowmx oT reHe

KouTakTel K3.2 kotoporo

HUA nonaetcA Ha o6moTky pene K3.1

umeln-

D4.4-D1.2-R3-C2 (4actoTa 0
LUME ANUTENbHOCTL OKONO 3 cek

D1.1

rHanusauun. OaHo-

NOAKNIOHAIOT 3NEeMEHTb! NUTaHUR K CXeme cu

/17 OTKNIONaeTCs (ona

BPeMeHHO C aTUM uenb KOHUE@BOro BhIK/O4yaTe.
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ELITOBAS SAEKT POi'l VKA
oTKpbiTHe TpansucTopos VT9 u VT13). Mocne storo
Teﬂe¢OH BLIKJIKOMAETCH, M BeCh UWKI1 f03BOHA NOBTO-

X31 paetca. C nomollblo nepexniodareneit J9-J10-J11
Taganxa D::: x3:2 MOXHO YCTaHOoBUTh 1-2 unu 3 unkna aoasoHa.
Cupene X3 3 Mo OKOHYAHMM BCEX UMKNOB [0380HA CpabaThbi-
mﬁs 4 «  Baet pene K4, o6ecToumBan BCIO CUrHanU3aLUmio.
X 128 I < TpansucTopHblii Koy VT1 BBegeH B cxemy ana
BHELUHEMY X1:1 s X4:8 "Bkn"  MOAAYY NPeABapuTesbHOMO NPesyrnpexaalowero cur-
yempoiicmey >0 = xi7 <& g Hana 0 HeOOXOIAMMOCTH OTKIIOHEHNA CUTHANN3ALWN.
< >>— Q 345 $€ uor 5 B €ro KONNEKTOPHYIO LieNk BKKHAETCS Nbe3ouany-
- K >£1:3 5 x 4:7((—-,,0,, & uatenb ¢ renepatopom (Hanpumep, K3X-12). K cxe-
- & Z(é—.., T memoxer GuTb nonkiloueHa cupena, ynpasnseman
—>>_§;; 3 );:_g_(e.’E: é KOMTaKTaMu pene K2.2.
—3y Xt < 0 e < Boikniouenmne Tenegona nocne Habopa kaxgoro
SA2 I X1:6 P X4;'_2___< e’:rlum HOMepa BBEAEHO CNeuvantHo, SR YBeIUYEHUs Ha-
%47 = x4:1 SThum. BEXHOCTY COBOMHEHUA U3-33 BOSMOXHBIX «FNIOKOB»
SA1 >71:8 — onepatopa. B ogHoit us aBtopckvx paspaboTok B
—>r— Tenedore npyMeHerbl Ase SIM-kapTsl pasHbIX one-
| 21 paTopoB, aBTOMATUHECKU NePEeKTIOHAEMbIE NPY BbiK-
Pnc.5 = RICYEHUN NUTaHUA TenedoHa.

- X3:1
> X3:2
.
X3:3
>73:4
>_
X1:1 § X4:8
>, I — &
X1:2 < X4:7
K "-" 6opmcemu X1:3 2 X4_.§__< «
8amoMobUns w.—>>— a8 X4:4
X1:4 S xi33&
: .
Kormakmet b O — &
X 1:5 X4:6
pene cupeHsi = 2 (e
X 1:6 < X4:2 +
> %17 S xi1&E
—>>— — &
K "+" 6opmcemu )_X1 8
asmomobuns ~
— X2:1
- {l—)Qz;z
123 X2:3
> x4
o >

YEHWs CUrHanMsaumMK ¢ NOMOLUBLIO NOTaiHOro Bkloyatens SA1,
333eTCH € NOMOLbLI0 Nepembky J1-..-J4. Mmnynbchl Ha Bxog,
CHETYMKOB ynpaenetna MoOunbhbiM Tenegorom D9.1-D9.2 Hay-
HYT NOCTYNaTh TONBKO NOCAE NOABNIEHNA IOIMYECKOH eauHMLLL Ha
BbIXOAe TaliMepa 3anepxxu (Bxog 6 D5.2).

o mepe yBennyeHuna YMcna, 3anmMcaHHoro B cuetyunkax D9.1-
D9.2, otkphiBaloTCs TpaH3UCTOpHLIe Koy VT8-VT11 B cneayto-
wei nocneposaTensHocTU. CHavana, B TedeHre okono 6 cexyHg,
OTKPbIBAETCA TPaH3UCTOP VT8, 4TO paBHOCUNBHO HAXATUIO Ha KNa-
BULLY BK/IIO4YEHWA NMTaHUA. Yepes Bpems, A0CTaTONHOe ANS BKAIO-
yeHua TenedoHa, 3arpyskM M perucTpaunmn B COTOBOM CeTw, of-
HOBPEMEHHO OTKpbIBaloTCA Tpausuctopkl VT u VT10, uto pasHo-
CUNbHO ANMTENbHOMY (OkoNo 6 CekyHa) HaxaTuio Ha KiaBuwy 2.
Mpw aToMm TenedoH HaumHaeT Habupats HoMep, 3aHeceHHbIl B SIM
KapTy Noa KOAOM 2. Yepes Bpems, A0CTATONHOe AN [03BOHA, OT-
KpbiBaeTcs TpausucTop VT8, B pesynsrare Hero TeneoH BbIKIo-
vaercs. Yepes HekoTopoe Bpema TenedoH CHOBa BKIKDHAETCa U
ocywectenaeT Habop HOMepa, 3anporpPaMMMPOBAHHOro 3a Kna-
BuLei 3 (0AHOBPEMEHHOE OTKPLITHE TpaH3ucTopos VTS u VT11).
Hanee tenedoH BbIKNKOHAETCH, CHOBA BKKHaeTCs U HabupaeT
Homep 13 SIM kapThl ¢ K0gOM 5 (0AHOBPEMEHHOE OTKPbITHUE TPaH-
suctopos VT9 u VT12), n panee - ¢ kogom 6 (oaHoBpeMeHHoe

2
2

K menegoHy

5 |

B asromobune npegnaraeman curHanmsauva
MOXeT NPUMEHATLCA Kak CaMOCTOATESBHO, TaK U CO-
BMECTHO C yX€ YCTaHOBNeHHOW. Npn 3TOM UCNONb-
3YETCA KOHTaKT NOAKIHEHWA K aBTOMOGMNBHOMY
neipxepy. B onHOM aBTOPCKOM BapvaHTe MCMONb-
3yeTcs KOHTaKT pene, ynpaenaiowero asToMobunb-
Hoi cuperoli. ina npegotepawieHma cpabaTbiBaHun
CMrHANM3aummn OT KOPOTKNX BXOAHBIX UMIYNLCOB Taki-
mep (D6-D7) ucnons3oeax ona NPOnycka Ha BXoA, Cur-
HanM3aummn curLana, pAMTensHOCTh KOTOPOro NPeBbl-
LwaeT HeCKONLKO CekyH. B arom BapvaHTe Bnausa-
6TCA NepemMbiika Mexay koHtakramu J9.2-J9.3, a
anements R7-VT1-VD6 u R10-VT6-VT7-VD9-K2 He
ycTanasnmsaiorcs. Cxema nopxnioueHus npeanarae-
MO#i curHanusaumm B asToMo6unbHOM BapuawTe no-
KasaHa Ha puc.6.

[nA NSroToBneHus curHanmsauum MCnonbaosaHa
nByxcnoiiHan MoHTaxHan nnara pasmepamu 106x72
MM, YepTeX Cnoes KOTOPOI M CxeMa pasMeLeHWA
3/IEMEHTOB NOKasaHbl Ha PHUC.7.

B cxeme ncnonbaosats! Mukpocxembl KMOIM-no-
rvku. C y4eToM HU3KOM HaAEeXHOCTU 3/I@MEHTHOM
6a3bl COI03HOrO M MOCTCOI03HOrO NPOM3BOACTBA NPU-
MeHeHbl Mukpocxembl Philips. Ecnmn ckynocts unm
6onee OGLEKTUBHBIE NPUHUHBI HE NO3BONAINT UCNOMb-
30BaTh XOPOLIME MUKPOCXEMBI, OHKU MOryT GbiTh 3a-
MEHEeHbl COI0SHLIMW aHanoramMu us cepuu 561:
HEF4001-K561JIE5, HEF4011-K56111A7, HEF4520-
K5611E10. Bce pene JRC-19FD wnu aHanoruyHbie
Siemens ¢ Hanpaxexvem cpabarsiBanma 12 B. He
MCKIOYEHO NPYMEHeHWe pene COBETCKOro NPOMSBOL-
cTBa. B kavecTee crabunusaropa nutauus Tenedo-
Ha wucnonb3oBaHa Mukpocxema MC7805BT
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(KP142EH5) uHpycTpuansHoro uc-
MONHEHWA.

Mpu npasunbHON CBOPKEe CxeMbl
Y KOPPEKTHOM! YCTaHOBKe NepeMblyex
cUrHanua3aums B HaCTPONKE HE HyX-
naercs. Mepes ycraHoBkoi Tenedo-
Ha HeoOXOAVMMO TONbKO 3anucath
Tpebyembie HoMmepa B SIM kapTy u
NOCTaBUTL MM B COOTBETCTBUE «rOpA-
4ne» KHOMNKW KNaBuaTypbl. 10 Nerko
nenaetcs ua tene¢poHHOro MeHo. B
npeanaraeMoM BapuaHTe cuMrHannsa-
UMK MCNONL3oBaHkl 2, 3, 4 u 5 knaeu-
wa. Mpyu He3HA4YNTENIbHLIX U3MEHEHW-
AX CXeMbl (BBeaeHnn pewwudparopa
C COOTBETCTBYIOLUUM KOSIMHECTBOM
TPaH3UCTOPHLIX KNKO4E) MOXHO On-
pawwmsatb Bce 10 knasuL.

Mpy nogave Hanpsxewua +12
BoNbLT Ha BXo4 X1.1 pasvema renedoH
MOXeT ObITb MCRONL30BaH ANA O6bI4-
HbIX 3BOHKOB (HanpuMep, AN BLI3O-
Ba HApPKAA MUIULMK).

ABTOpLI CNONBE30BaNU TPY Bapu-
aHTa KOHCTPYKTUBHOIO MCNONHEHWA
curHanusaiumu. B nepsom eapuanre,
npeaHasHa4YeHHOM ANA NPUMEHEeHN]
B kBaptupe, nnara ycraHosneHa B
NAacTMacCcoBOM KOpRyce, Ha KPbiiu-
K& KOTOPOro 3akpernneH MoGMbHbIi
TenedoH. CoeguHnTeNbHBIE NPOBOAA
3aBefieHbl Hepes OTBepCTHe B KOPMy-
ce (¢poto 2). .

Bo aropom BapuwanTte, npenHas-
HaYeHHOM A/17 UCNOMNL30BaHKSA B aB-
Tomobune, renedoH, Gatapen nuta-
HWA U NNarta ycTaHoBneHb! B o6LeM
yTenIeHHOM Kopryce. JononHuTenb-
HO BHYTPM KOPIyCa YCTaHOBNEH Tep-
MocTar, cofpaHHbIA Ha MUKPOCXeMe
TMPO1, nutalowmiica oT aBTOMO-
GunbHoro akkymynatopa. MNogorpes
BK/IlOMaeTcs, ecnu temnepartypa
BHYTPW KOPNYCa CHUXAETCA HUXe MU~
Hyc 5 rpegycos (u3-3a TeMneparyp-
HBIX OorpasnyeHunin tenedona) (Poro
3). HarpesarenbHbiii aneMeHT ycTa-
HOBNEeH Hap TenedoHOM Ha Kpbilke
kopnyca. BHyTpeHHee pesepBHOe
nutanme - Tpu nnockux Garapeiiku
HanpsbxerveM 4,5 B (ka dororpacum
ofHa Gatapeiika, yCTaHOBNEHHAA HaA
nnatoi, cHATa).

B tpetbem Bapuaute pns nog-
KIIOYEHUA NAATHI CUrHANM3aLUmMm K MO~
GuneHoMY TenedOHy KUCNONbL3OBaH
wrarTHbli paswem. Mnara yctaHoBne-
Ha B OoTgenbHOM Kopnyce, TenedoH
KPenuTCa PRAOM Ha CReunansHoOM
kpoHwTteire. TenedoH coxpaHaeT
cBOM QYHKUMU M MOXET MCnonb3o-

BaTbCA NO CBOEMY NPSMOMY HasHave- -

HUIO NOCNe OTKIIOYEeHWUA COeaUHU-
TenbHOro katena (¢poro 4).

Ans ynpasneunsa tenedoHaMu
Ericsson, Nokia, Alcatel ucnonssoea-
MCb NPOMEXYTO4HLIe Manorabaput-
Hble pene. Cxema KOMMyTauuM Kna-
BMaTyphl B AaHHLIX TenedoHax Gonee
npoctas u yaotHas. TpaH3uCTOPHBI
Koy VT9 a atom Cayvae He Ucnonb-
ayeTcs.

Hepocratku npeanaraemoii cur-
HanM3auvm onpeaenaAIoTCA HepocTar-
kamy GSM-kaHana, B nepsyio oue-
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penb - BO3MOXHOCTEIO MOCTAHOBKU NOMEx. BOPOTLCS € NPOCTLIMM
FYWIMNKaMW MOXHO BbIHOCOM TenedoHa OT OXpaHAeMLIX Asepeit
BHYTPb NOMELLEHNA Ha HECKO/bKO METPOB. [la v BCe N B3noMwum-
KM 1 YrOHLWUMKY OCHALLEHB TAKUMM FYLMAKaMu? Y 0HOro 13 ae-
TopoB GLUNO fiBa BCKPLITUA MAWMHLI M OfHO NPOHUKHOBEHWE Ha
nayy. Curtanusaumst cpatorana 6esynpeyHo.

orolfu

Astope GynyT GnaronapHbl 3a OT3biBbI M KPUTUKY.

OcoGeHHOCTU NpUMEeHeHusa ayp,uonpou.eccopa

TDA3810

Anexcangp lNaxomos, r. 3epHorpan PocTtoBckod o6nactu

HecMoTrpa Ha WMPOKOe PbIHOYHOE NPEeANOXEeHNe COBpEeMeH-
HbIX CUCTEM MHOrOKaHaNbHOro 3BYKa ~ AOMALLHUX KWHOTEATPOB.,
DVD-npourpbisateneii, KOMNbIOTEPHLIX 3BYKOBbIX KAPT, OCHOBHBIM
MCTOYHWMKOM ayaMONpPOrpamMM 418 MHOTVX Chyluateneii No-lipexHe-
My OCTaloTCA ABYXKAHASbHLI® CUCTEMBI 38YKOBOCNPOU3BEAEHUSR,
HanboNee MacCoBO BhIMYCKAEMb!e BEAYLUMMU MUPOBLIMM NPOU3-
BOAWTENAMYW B BUE MarHUTON U MY3bIKa/bHbIX LLEHTPOB CPeaHed
ueHoBoi kareropuu. Mogo6Has cutyauus BnonHe oGbACHUMA:
NperMywecTea CTepeosByyaHis, COBEPLIEHHO OYEBUAHLIE MO
CPaBHEHUIO C OAHOKAHAMBHLIM MOHO, AANIEKO He Tak O4eBUIHDI NPK
AaneHeAWeM HapawmBaHuM YMCNa KaHanoB, Mexay TeM Kak 3at-
path!, ©CTeCTBeHHO, PacTyT. B cBOE BpeMA 3T0 NpMBENo K OTKasy
OT TaK Ha3biBaeMO KBagPOGOHUM - NONHOM 4-KaHANBHOM CUCTe-
Mb!, KOTOpan yMepna Tak ¥ He poguawncs. HblHe MHOrokaHanb-
HbIA 3BYK NONY4AIOT MHAYE - C NOMOLLBIO Pa3NMYHBIX NpeoGpaso-
BaTesieil, HO 3TO He MEHAET CyTU Aiena: CTOMMOCTbL ayAMOCUCTEM
¢opmara 5.1, 7.1 ocTaroqHO BLICOKA, @ BOCTIPUATUE WX «TPEX-
MEpHOro» 3By4aHua - A0 BKyca.

Crpemnenvie yny4LwmnTb Ka4ecTBo 06bIHHLIX CTEPEONPOrpamMm,
BOCMPOM3BOAMMBIX Hepes TPaauLMOHHYIO Napy LWMPOKONONOCHBIX
rPOMKOrOBOPUTENEHA, a TaKkxe NPUONM3UTE K HUM 3By4aHue ewe
OCTaBIUMXCA MOHO (Tenesuaexve, nanbHuii npuem FM) enonHe
peanusyemo Ha CoBpeMeHHO!N anemMeHTHolM Gase. Ceronma Ha
CMEHY HeKoraa nonynapHbIM CamofienbHBIM NCeBaocTepeonpeos-
pasoBatenam, pacwmpurenamM crepeobaskl U T.M. NPULWEN roTo-
Bbiii 41N - NPOLECCOP NPOCTPAHCTBEHHOrO 3Bydamua TDA3S10.
Xapaktepuctuky u paGoTa 3Toi MUKPOCXeMbl NPUBOASATCA B NK-

Tepartype [1, 2]. N3 xapaKTepucTUK MOXHO BLIENHUTL BLICOKOE
BXOAHOE W HU3BKOE BLIXOAHOE CONPOTUBIEHWS KAHaN0B, He3Haun-
TeNbHbIE HENIMHEAHBIE UCKAXEHUA U XOPOLLYIO 3KOHOMUYHOCTL. TOK,
noTpebnaeMblil MUKPOCXeMOit 663 HAMLMPYIOLUMX CBETOAUONOR
npu HanpsixeHun nutakua 9-12 B, coctaenser Bcero 4-5 MA, 4TO
npuemnemo paxe ana Garapeiitoi annapartypel. Monesex Take
MMEIOLLMICR PEXUM «MArKOro» BKIIOHEHNA, YMEHbLLAIOWMIA Len-
HKM OT NEePEexOAHbIX NPOLeCcCoB, 0COGEHHO HENPUATHLIE B MOLL-
HOlA annaparype.

3ametuM, uto TDA3B10 - nanexko He eAVHCTBEHHLIN Yu B
obnactn npocTpaHCTBeHHO 06paGoTku 3ByKa, HO Gnaronapn ero
OTHOCHTENBHO HeGONLLLOH LUeHe ¥ HEeIIOXMM napaMeTpamM npw
39KOHOMMH4HOM C TOUKM 3peHns 3aTpar AByXkaHanbHOM BOCpOU3-
BEASHUM MMEHHO 3Ta MUKPOCXeMa HaLLNA LUIMPOKOS MPUMEHeHne
B paguoniobutenbckux KOHCTpykuMaXx [3, 4]. U3 ananusa nutepa-
TYPHBIX UCTOYHWKOB CNenyeT, YTO aBTopbl NOAOGHLIX YCTPONCTE
NpakTM4ecky BCerna UCNOMb3YIOT OfHY M Ty Xe CXeMy BKIoNe-
HUA, COOTBETCTBYIOLLLYIO TMMOBO. MOCKONbKY NapaMeTpbl MUKPO-
CXeMbl AOCTATONHO CTabunkHbl, AOCTUr2eMbIe NpK 3TOM Pesysb-
TaThbl TAKKE NPUMEPHO ONMHAKOBL!.

B 710 xe Bpema Gonee rnyGokuit aHanus ¥ KpeaTMBHbIKA NOL-
XOfi MO3BONAIOT BLIABATL HEAOCTATKM CTAHAAPTHOrO BKIIOYEHUS,
He BCE PeXUMbI KOTOPOro PaBHOLEHHbI M NONe3HLI HA NPaKTUKe.
Vnpopmaumn 06 3ToM, pasymeeTcs, OTCYTCTBYET B LUMPOKO pac-
NpoCTpaHeHHOM nuTepatype. B HacToawed cratbe nNpuBoOAATCA
Hen3BeCTHbie ocobeHHoCTM ayamonpoueccoopa TDA3810, Ha oc-
HOBaHUK Yero NPepnoXeHo ero HeCTaHnapTHOe NPUMEHeHue,
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ynyduwaiowee NpocTpaHCTBeHHLIN 3¢ dexT.

Kak nasectHo, Mukpocxema TDA3810 B TMNOBOM BKIIOYEHUU
peanusyet Tpu BapuWaHta 3BYKOBOCNpou3BeneHus: «CTepeo»,
«PaclimpeHHoe cTepeo», «McesaocTepeo». BHYTPEHHAR CTPYK-
Typa nanenua (kaxabléi Kaxan) copepxut BXonHoN GydepHbiii
yeunurens ¢ KoagduumerToMm nepenaum 1, Tpu yeunurens (coot-
BETCTBEHHO, ANA KaXA0ro M3 YKasaHHLIX PEXUMOB), BbIXO/bl KO-
TOPLIX KOMMYTUPYET 316KTPOHHLIN NepekNoYaTenb, a TakKke Bbi-
xopHoM GydepHbii younutens [2]. 13 TpeX MMeIoLmXCs peXxvMoB
NpPaxKTUNeckuii MHTepeC NPeACTaBNAIOT ABA NOCNEAHWX, TaK Kak
MMEHHO OHW OCYLUECTBIIAKOT JONOMHATENbHYIO NPOCTPAHCTBEHHYIO
o6paboTky 3ByKa.

Pexum «Paclmpentoe cTepeo» B NPOLECCOPe NoNyHaloT ns-
BECTHLIM crnocoGom - nojayei B NpoTuBodase 4acTu curHana
OfIHOro KaHana s apyroi. Mpu 3toM cuHdasHbie cocTasnaoWwme
718BOrO 1 NPaBOro KaHanos B3aMMHO KOMMEHCUPYIOTCS, CTepeo-
Gasa cyb6LexTMBHO paclumpseTcs. USBecTHbI U HepoCTaTku noao6-
HOro pewenus, NoapoGHO paccMOTPeHHbIe, Hanpumep, B [5]. K
HUM OTHOCATCA 3aBUCUMOCTD JIOKBNUSALNAN KAXYLUUXCH UCTOHHN-
ko 38yka (KWU3) ot 4acrothl nsny4aembix umu konebanuii, npo-
ABNAOLAACA HA YacToTax Bbiwe 2,5-3 kM, U ocnabnexve HU3Ko-
HaCTOTHBLIX COCTABNRAIOWMX B TOHKE NPOCNYLUIMBAHMA.

MpwvumnHoit ocnabnexna HY cocTaBnALLMX ABNRETCH COMSMe-
PUMOCTb A/IMHbLI 3BYKOBBLIX BONH € 4acToToi Hmke 200-300 My ¢
PaccToSHUEM OT UCTOYHUKOB 3BYKa 10 MUKPOGOHOB NpY 3anncu
u ot AC o cnywatens - npy BocnponsseaeHun. Mpu 3Tom daskl
HUBKOYACTOTHBIX KONneGaHWii B TOHKE NPOCNYLUMBAHNA OKA3LIBAIOT-
€S NOYTU OAWMHAKOBLIMUA U NPY NPOTMBOGHASHOM NOAMELUMBAHUM
curHana 0gHoro KaHana B Apyroi NPOUCXOAUT B3aUMHAR KOMIMEH-
cauun. MogobHan xe, HO HaCTUYHaRA KOMNEHCAUUA BCerda UMeIo-
WMXCH CUHGBASHBIX COCTABNAIOLYMX NPOMCXOAUT U HA APYIMX Yac-
Totax, B pesynbTare 4ero rpOMKOCTb B PEXMME «PaCLuMpeHHOe
CTEpeo» TaKXe YMEHBLLAEeTCs.

Ecnu nepebiit #3 ykasaHHbIX HE0CTATKOB, BbISbIBAOLWMI Xa-
pakTepHoe «apoxanue» K3, B TMNoBoii cxeme ayamonpowecco-
pa HaCTUYHO YCTPaHeH NMpUMeHeHMeM NPOCTeHLMX GUNbTPos -
KOHAEHCATOPOB, OrpaHUUBAIOLLMX MONIOCY PACLLMPEeHUN CTEPeO-
6asbl 4acToToit 4 KIL, TO BTOPOIi, CyGbeKTUBHO ropasno Gonee
3HaYMMBLIA NPOABNAETCA B NONHOMN Mepe. Mcnbitanma nogTeepay-
Nv, 4TO NpY nepexoge OT pexvma «Crepeo» K pexumy «Pacum-
PeuHoe ctepeo» ypoeeHb HY coctasnalowmx pesko ymeHbLaeTca
1, KpOMe TOro, CHUXaeTca obLLan IPOMKOCTL 3ByqaHus. MoBbiLLEeH-
HbIfl KoadduumenT nepeaaum MuKpocxemb: (2,4
AB) nocnegruit HEAOCTATOK HE KOMNEHCHPYET.

Ynyuuwenua paGothl B peXuMe pacLmvpeHns
cTepeolasbl MOXHO [OCTMYb BEEAEHAEM B KaHalb!
$OpPMUPOBaHKA PA3HOCTHLIX CUrHANOB NONOCOBLIX
&unsTPoB ¢ nonocoii npoapadxocTy 250-2500 My,

AUDIO HI-FI
APyr OT Apyra UCTOMHUKOB 3BYKA.

Bo-8Topbix, pexum «Mceenocrepeo» Mukpocxembl TDA3810,
HaNpOTHB, CYGLeKTMBHO BECEMA XOPOLL, YTO OTMEYEHO U B [41.
KOHCTPYKTMBHO OH PEanUayeTcsi C NOMOLLLIO ABYX RC-¢uneTpos,
NOAKMIoHeHHBIX K 8xody 14 ycunutens-hopMuMpoBatena Npasoro
kaHana. OauH us GUNBTPOB - Z1 - PEXEKTOPHIF G HACTOTOM 3ary-
xanua 500 'y, apyroii - Z2 - NoNocoBoi € TOM Xe LeHTPanbHOF
4acToToi. Vx napameTpul paccuMTaHbl Tak, 4to AYX no Beixoay
NpaBoro KxaHana NpakTU4eCKu PaBHOMEPHA, YTO KAPAMHAMBHO OT-
nUNaeT AaHHbIA PEXMM OT YCTPOCTB Tak HA3LIBAEMOro NaHopaM-
HOro 3BYy4aHus, Koraa AHX nesoro 1 Npaeoro KaHanos NPOTUBO-
NONOXHEI, T. €. HamMepeHHO uckaxatorea [5]. Liens Beeaerna Gunb-
TPOB B AAHHOM CNy4ae - nony4exne $hasosoro CABUra Mexay Ka-
Hanamu, 3aBUCALLEro OT YacTOThI: Ha KPasX YaCTOTHOro AUanaso-
Ha OH GNU30K K Hyio, Ha yacTote 500 My pasen 180 rpapa, a cosu-
ry ¢as B 90 rpan. COOTBETCTBYIOT 3HAuEHMA 4acToThl 150 u 2000
M'u. Takaa ®YX coanaer unTepectHoe 06LeMHO~NPOCTPaHCTBEH-
HOE 3By4aHve, Ka4eCTBEHHO NPEeBOCXOAALIEE HEBLIPAZUTENLHOS
MOHOMOHUYECKOE. XapaKTepHO, HTO AOCTUraeMbii adgexT npo-
ABNAETCA Aaxe Npu HeGOMbLIOM PACCTORHUU MeXAY FPOMKOrOBO-
putenamu [4].

MpakTryeckn BaxHo, YTO B pexume «lNcespocTepeo», ucxofi-
HO NpeaHasHaYeHHOM Ans 06paboTky MOHOCUIHANOB, MUKDOCXE-
ma criocoGHa o6pabatbiBath u cTepeohoHnyeckuil curtan! Beap
BX0Abl 2 1 17 HE MMEIOT BHYTPEHHEro coeauHenus, n TpebyeTcs
TO/bKO OTOMTY OT TMROBOrO aNropUTMa MCNONL3OBAHUA YUNA, KOr-
A2 yKasaHHbIe BxOAbl COBAMHAIOTCA NapanienbHO BHELHUM fe-
pexniovarenem, 1 NoAaBaTh Ha HMX Pa3fesbHbIE CTEPeOCUIHaNbI
NeBoro 1 NPasoro KaHanos.

lMpoBeaeHHLIe CMLITaHWA Nokasanu, 4To ¢asosan o6pabor-
Ka pexvma «llceBnocTepeo» He TONBKO HE yXYNWaeT KaiecTsa
CTepeonporpamMm, HO 1 3HAUUTENbHO YNYHLLAET UX 3By4aHve. 13
XapakTepHbix 0COGEHHOCTEl NoNy4aeMoro 38yka MOXHO BEIAEAUTL
crepyiowme. Nnockan crepeonaxopama npuoGpeTaeT Hekylo ry-
GuHy U TPEXMEPHOCTL, CBOHCTBEHHbIE GONEe CNOXHLIM MHOrOKa-
HanNbHbIM cUCTEMAaM. 3By4aHNe kak bl NPONBNRETCA, CTAHOBUTCS
Xu1Bee, Apye. XOpOoLO BLIAENAIOTCR CPeSHUe HacTOoTbl, B YACTHO-
€T, ronocossie NapTuu, 4T0 ycunueaet 3¢p@eKT NpucyTeTBmA.
lMNpocTpaxcTaeHHas nokanuzauus KN3 coxpaHaeTcs, a ux BOSMOX-
HO@ CMeLUeHNE HE UMEeT NPaKTUYeCKOro 3HaYeHUN. YCTpaHAeTcs
MPOBaN UeHTPanbHOM YacTu cTepeobaskl, 3BYWHT BCe NPOCTPaH-
cT80 Mexay AC. Pacwmpretcs 30Ha cTepeoaddekra, KOTOPbIiA

L84 3ix 168
DAl TDA3810

NPy KPyTU3HE CNasa 3a ee Npesenamm He MeHee
10 B Ka okTasy. Mpu 310M cTepeotasa pacLmps-
©TCR TO/IbKO B YKa3aHHOi Monoce 4acToT, AocTa-
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TO4HO# A yBepeHHOo nokanmaaumm KU3, Ho npe-
AOTBPALAIOWEN OTMEYEHHbIE HEeraTUBHLIe ABne-
HuA. B perynarope [5] ¢ 310/ Lenbio NpUMeHeH:
aKTUBHbIE NONOCcoBbIe GuUnbTpLI. MonoGHoe Xe pe-
LIEHNe MOXHO, Pa3yMeeTCs, NPUMEHUTL 1 B YCT-
poiictee Ha TDA3810, Ho 3T0 norpebyet cywe-
CTBEHHOrO YCNOXHEHWA TUMOBOM CXEMBI, pacueta
NOAOCOBLIX GUNLTPOB U T.N.

B CBA3U C M3NOXEHHLIM, NPEANaral NpUHYUM-
AUansHO MHOWA MYTh - OTKA3aTLCA OT pexuma «Pac-
WMPEHHOe CTEpeO» M MCMONL30BaTL 41N AONON-
HWUTeNbHO 0GpaboTkn cTepecnporpaMmM pexum
«[cesnocTepeo». OGoCHOBaHUE k STOMY CNeayIo-
wee.
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Bo-nepsbix, Aaxe npy BBeOEHUM NONOCOBLIX
GUNLTPOB MCKYCCTBEHHOE pacwMpetne crepeola-

3bl AaneKo He Bcerpa GNaronPUATHO CKA3bIBAETCA
Ha Ka4eCTBE 3BY4aHna. YXe NpU PACCTORHUM MeX-
ny AC 2 metpa u Gonee HaGniopaetcs ycuneHue
npueaskm KU3 k nesoMy 1 npasomy rpoMKOroso-
puTensM 1 NpoBsan No ueHTpy crepeobaskl. 3ByK
kak bl «pasberasrcs» No kpasaM, HapyLIAeTCs Le-
NOCTHOCTb CTEPEONaHOPaMbl, BO3HMKAET HeNPUAT-
HOE OLYIIEHMe [BYX OTenbHbIX, HEe3aBUGHUMbIX

o
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HabnojaeTca NpakTUYeckW Ha BCeM pacCTOAHMK OT Nesoro fio
NpaBoro rpoMKOroBopuTeneii, Npyu aToM NOTPeGHOCTL B perynu-
poske cTepeobananca MMHUMAanbHa. Ha npaxkTuke HecKoneKo Heo-
MUAAHHO nocnesHui addeKT okasanca 3aBUCUMbIM OT kaHana, B
KOTOPOM ocywiecTennerca ¢aszosan o6paGoTka curHana: Kak u
ykasaHo B TUNOBOM cxeme [2, 3], ato nonxeH ObiTb Npasbiit OT
cnywatrens kaHan. B uenom xe ssyyatue B pexume «lceenocrte-
peo» CyGLeKTUBHO NPEBOCXOAUNO pexuMb! 00biiHoe «Ctepeo» 1
«PaclwmnpeHHoe cTepeo».

911 0co6eHHOCTH NO3BONAKNT PEKOMEHA0BATL PeXUM «F1ces-
L0CTEPEO» Kak NOCTORHHbIN AnA 06paboTkm MOHO- 1 CTepeocur-
Hanos. B 3TOM cny4ae aBTOMaTMYeCKM HOCTUraeTca yNyyuweH1e
noGLIX ABYXKaHANBHLIX MPOrpamMM, NOCTYNMBLLKMX HA BXOAbl NPO-
ueccopa. Kpome Toro, ynpowaercs CxeMHas peanuaaumn ycTpoii-
CTBa: AONYCTUMO HE YCTaHaBIMBATh HEKOTOPLIe AeTany TMNOBOH
CXeMbl, He TPebyloTCa BHELLHUe neperyarent.

B npepnaraemoM Bapuante (puc. 1) OTCYTCTBYIOT 3N1EMEHTLI,
paGoTalowme ToNbko B peXmnmMe «PacluiMpeHHoe CTepeo», NCKIIo-
yeH CTaHAapTHLIN nepekilowatent poaa pabGot. BxoawHoi nepe-
knovaTens «Moro/Crepeo» Takxe OTCYTCTBYET, 4TO 00LACHAeT-
€9 TeM, 4TO OfHOKaHaNbHbe MOHOMOHWYECKMe NporpaMmbl Ha
ayanoHOCUTEeNAX CerodHa NPaKTUHECKM He BbINycKaloTes, a apy-
roi NONyNapHbIA MCTOYHUK - FM TIOHepb U pagnonpuemMHmuku -
MMEIOT cTepeofekoaepkl, aBTOMaTUHeCKM nepexniodaiowmecs 8
pexvum «MoHO» € NapanienbHbIM COeAVHEHMEM BLIXOL0B KaHa-
nos npv cnaGom NPUHUMAeMOM curHane.

Ha Bxoabl 2, 17 mukpocxeMubl DA1 yepe3 nepexopnHble KOH-
neHcatope G6, C7 nopalotes pasaensHbie CTepeo unum napanness-
Hbie MOHOCUTHANBL. Y B TOM, U B IPYrOM CRy4anX CUrHan nesoro
Kaxana Ha sbixoft 6 npoxoaut 663 M3MeHeHus, a Ha Beixog, 13 npa-
BOro KaHana - npoweawui ¢pasosyio o6pabotky dunsrpamm Z1,
Z2. PexexTtopHblii dunetp Z1 o6pasosal pesucropamu R1-R5,
koHpeHcatopamm C1-C3, nonocoeoit Z2 - pesuctopamm R6, R7,

koHgeHcatopamu C4, C5. MNpy TMNOBLIX HOMUHANAX CXeMbl, B Ya- «

cTHocTH, pesuctopax R1 - R4, R8 - R10 (cM. puc.1), koadduum-
eHT nepepayu kaHanos opuHakos M pased R8/R9=R10/
(R1-+R2+R3+R4)=1,33. BHOBb BEEAEHHBIMY 3NIEMEHTAMU CXEMb!
- noacTpoeyHbiMM pesuctopamu R11, R12 Ha Beixonax neeoro v
NPaBOro KaHanos - KO3apOUUMEHT nepeaady MOXHO OBECTU A0
eaMHULBL. DTO naeT BOSMOXHOCTL NONYHUTH NPEXHKUI KO3hGULM-
©HT YCUNeHUA BCEro TPakTa, a Takxe MonesHo C TOYKW 3peHus
yMeHbleHus wymos. TpeGyeman ana pexuma «Mcesnocrepeo»
yrnpaensioLian koMGuHaums Ha exopax 11, 12 nonyuena coeapre-
HMeM Bbieoaa 12 MukpocxeMel ¢ o6umm nposoaoM. Ecnn Heobxo-
NYMO NpeaycMoTpeTk Nepexod, B pexum obidHoe «Ctepeo», TO
yCTaHaBNMBAIOT NOKA3aHHbIV HA CXxeMe NYHKTUPOM nepeknioyarens
SAl. :

Ceetoguonbl ua coobpaxeHuii 3KOHOMUYHOCTY OTCYTCTBYIOT,
04HAKO NPU XenaHuu Mexay BuiBoaoM 8 Mukpocxemel DAT n 06-
MM MPOBOJAOM MOXHO BKIIOYMTE cBetopmon HL2, nhpvumpyio-
wui pexum «lMcespocTepeo». 3ameTuM, 4To NopoGHLIA HanKa-
TOP MMEET CMBICA TONBKO NPY HanuuMy nepekniovatenn SA1.

Bce ycTpoiicTeo co6paHo Ha OAHOCTOPOHHEH neYyaTHoi nna-
Te, NokasaHHoM Ha puc.2. Mnata paccuutaHa Ha yCcTaHOBKY NO-
cTosHHbIX pe3ucTopos MJIT-0,125, nogcTpoeunbix CM3-22, Heno-
NApHBIX KOHAEHCaTopoB Tuna KM, 3nekTponutTuyeckmx - SoGeix
MMMOPTHBIX.

Bcrpaveanme roToBoro yCTPOMCTBA B KOHKPETHbIN ayanoTpakT
TaKxe UMEeeT CBOM 0COBeHHOCTU. Jlyuliee MECTO ANA HEro - MeX-
Dy NpesBapuTentHbIM YCUIUTeNeM 1M OkoHeuHbIM YM3Y, ¢ koto-
PbiMU NPOLLECCOP XOPOLLO cornacyetcs 6naroaapa CEBOMM Xapak-
TepUCTMKaM, YNOMSHYTHIM B HaYane cratok. Mpu 3TOM cnegyet
WMMETb B BUALY, YTO BNA AOCTUXEHUA ManbIX HENMHEMHbIX MCKaxe-
Huit (Kr<0,1%) ypoBeHb curHana Ha Bxonax 2, 17 MMKpPOCXeMb!
DA1 He nonxeH npesbiwats 1 Bagd. C apyroi CTopoHbl, Hexena-
TeNeH CAMWKOM Mankiit, Mexee 100 MBadd BxonHo# curtan, Tak
Kak B 3TOM CNy4ae CTaHyT 3aMeTHLIMKA COBCTBEHHBIE LYMbI MUK-
pocxembl U yxyawuTcs ofiwiee pesynbTUpylowee COOTHOLIEHUE
curHan/wym. OnTManbHLIM YPOBHEM BXOAHOrO CUrHana Aenaet-
ca 0,2...1 Badd, 4o npy eauHryHOM Ko3dduuvieHTe nepesain
YCTPO#CTBA COOTBETCTBYET HYBCTBUTENIbHOCTY GONbLUMHCTBA NPK-
MeHaeMbix YM34.

MpasuneHo coGpaHHoe YCTPONCTBO B HRNAXKMBAHUM HE HYX-
A3eTcs, 0AHAKO NOCAe ero YCTaHOBKKW B ayamMoTPaKT CleayeT Bol-
NONHWUTL HekoTophie obwue onepaumu. MoACTPOBHHLIMYU pe3uc-

Topamu R11, R12 ycrano-
Beix FIKBX.MK +Un Bx.JIKBex JiK O6uL BUTH HEOBXOAVMBI CKBO3-
1 t m Hoii koagduLmenHT nepena-
f‘ 4K TpakTa: oH MOXet BbiTh
o2 cs_f [ TAKWM Xe, KaK [10 nepepen-
el KW, UNA HESHAYUTENbHO OT-
s nnyarkes, Hanpumep, C ue-
nbi0 BLIPABHMBAHUA CTe-
peo6Ganakca, KOTOpLIiA B
peanbHOi annapartype,
0CO6€HHO HEBLICOKOro
knacca, 4acrto fanek or
naeansHoro.
o $63 R Ouenky kavecTea 3By-
YaHWA U OfHOBPEMEHHO
ch npoeepky paGotkl ycTpoit-
[ ctea nerko npoussectw,
. 40 - BPEMEHHO YCTAHOBME Bhi-
LWeyNnoMAHYTLIA Nepexio-
yarenb SA1. Mepekniovan um pexmmel «Crepeo» n «NcespocTe-
peo» HeNoCPeACTBEHHO B NPOLEcce BOCMPOM3BEAGHUA CTepeo-
sanuceil, yOexaaloTcs B M3MEHEHUM XapakTepa 3ByyaHus. Mpu
GLICTPOM NepekilioyeHnn pabotaeT kpatkoBpeMeHHas ChyxoBan
namAaTh U NpevmylecTea nNpepnaraeMoro pexuwma OHeBUAHbI.
Nuorpa pna poctuxeHunn ny4wero aggexra nonesHo NOMeHATb
neBbii M NPaBbIii KaHankl, Tak Kak WX UCXOAHoe (Kak Npy cTyaui-
HOW 3aM1cK) NONOXEeHWe He rapaHTUPYeTCHA U MOXEeT MHOrokpat-
HO MEHATLCA NPKY Nepesanucax. Mocne aTx HeCHOXHbIX AecTBUH
nepexnioyatens SA1 MOXHO ypanuTe. B panbHelieM ycTponcTeo
paGoraeT aBToMaTHMHecku, 663 py4HbIX NePeKioHeHUi, 3HaUUTeNb-
HO YNy41uan Ka4ecTBo 38yHaHNA CTEPE0- 1 MOHONPOrpaMMm.

Rf0 M b
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Ycunutenb no cxeme JlobpTuH -Yanur

Ycunutenb BLINONHEH Ha namnax 62, kotopas cnyxwur yeu-
nuTenem Hanpaxexun (ApaBepoM) AnA namMnbl OKOHEHHOMO Kac-
kaga - 2A3 ¢ HeNnOCPeaCTBEHHLIM NOAKNIOHEHWeM CeTku 2A3 B
aHofHyio uenb 6I2. HepaGouune BLIBOAL Namnbl 62 CoeaMHEH DI
Ha kopnyc. na cobniopeHns paGoyero pexmumMa BuIXOAHON nam-
nbl 2A3 nuTanme namnkl 62 BLINOAHEHO CUMMETPUYHBIM OTHOCU-
TeNbHO KaTo/a BLIXOAHON NaMNbl C «BUPTYANbHOR 3eMNéii», pesu-
cTop R7 cryxut gna HaCTPOIiKM TOKA NOKOR BLIXOAHOMO Kackaga
60 MA, koToptIii onpeaenseTcs NO napeHuio Hanpsxetua 0,06 B
Ha pesuctope R6.

MNpepngapyTensHan HacTpoika AenaeTcs Tak: ceTka namnbl Bbi-
XO[HOro Kackaaa OTCoeanHABTCA OT aHofa fpaliBepa v yepes pe-
sucrop 200-300 kOM nopkniouaeTcs Ha kopryc. MoxHo BooGwe
BLIXOAHYIO Namny BeHYTL U3 NaHenn. Ha anone namnel papaiieepa
BbICTaBngetca Hanpsxenne -50...-55 B oTHoCUTenbHO Tovkm B
(cpepreit T4k aHoaHOM 0GMOTKM CUAOBOrO TpaHchopMaropa).
3atem ceTka BbIXOBHOW Namibl NOAKAIOHAeTCs K aHoay Apavisepa
¥ NPOM3BOAMTCA OKOHYATENLHAs HACTPONKa MO TOKY aHOAa Bbl-
XO[HOW NaMmnbl, KOTOPLIN AomkeH Gbite nopaaka 60
MA npu nagesumn Hanpsxenns 0,06 B Ha peauctope
R6 nomuuanom 1 Om. Ouopw 1311 B HakanbHO-Ka-
TOAHOM Uenu namnbl 2A3 MOXHO 3aMEHUTb HA PE3U-
ctopel 10 Om.

Cxema Gn10ka NMTaHNs BLINONHEHE HA KEHOTPO-
He 5LI3C vmm 5LI4C, KOTOpLIit CRyXuT Ans BEINPAM-
REeHVa HanpsXeHWs No NAoCy, U ABOMHOro avona
6X211, BLNPAMNRAIOLLErO HAMNPSXEHME N0 MUHYCY AR
AUTaHUA Namnsl apaisepa 62. BknlodeHue aHOaHO-
ro nuTanma TyMGnepom B LenW Hakana KeHOTPOoHa

AHatommi Manakos, r:Cypryt

Huumeanun 0,14 A, 06moTkm (ux Beisoakl 1-2 1 3-6; 2 u 3 coeguHe-
Hbl BMECTE, a BbiBOA, 6 - K KeHOTPOHY; CONPOTUBNEHUE OBMOTKY 1-
2- 200 Om, o6moTku 3-6 - 23,5 OM) BKNIOYEHBI NOCNEACBATENbHO.
WX MOXHO BLINONHUTL Ha xenese LU, uaw LU 16 x 24 ot BbIXOfI-
HbIX, K8APOBLIX TPAHCHOPMATOPOR, APOCCENeN NUTaHU YEpPHO-
Genuix 1 yseTHbIX TB. Mepsan (cnesa no cxeme) o6MoTka 250 BuT-
k0B M3J1-0,2, Btopan o6MoTka 2500 eutkos, nposog, MAJ1-0,2, He-
MarHuTHbli 3asop 0,15 MM. Hexenalowme Motats spocceni Mo-
ryT noctasuTe apoccenv P-2,3-0,2 ot 4épHo-6ensix Tenesnso-
poB, orpaHnuMBLMCL 06MOTKOM 1 (BriBOAK! 1-2), unu AP-5-0,08
OT UBeTHLIX Namnoseix TB. B atom cnyyae nonyuutes He LCLC, a
CLC ¢unsTp no aHoaHOMY HANPAXEHWIO M ANA YBENIMNEHUS Bpe-
MeHW 3apana KOHASHCATOPOB aHORHOMO NMTAHUS NOCNEe KeHOTPO-
Ha HYXHO noctasutb peauctop 20-30 Om 2 BT no ofHOMy Ha ka-
Han.

Yeunutens paccuutaH Ha NOCTPOeHUe IoGUTeNsMm, UMeIoLwM-
MM HEKOTOPBIF OfbIT B NOCTPOEHUM U HACTPOIKE NAMMOBLIX KOH-
CTPYKUMIA. Yaaum 1 Xopowero ssyyaHmal

ar ¥

220,0x400v I
B

>
> YA

8om
4om
0

6-10k
R4 c9
360-390K l 220,0x400v

n22A3

nocne NATUMMHYTHOMO NPOrPEBa Namr.

Yeunutens nerko HacTpaveaercs npyu npuMeHe-
HWAM UCNPaBHbLIX NAMI U aeTanei. NpuTom kpaiite xe-
navensHO NPUMEHSTb AeTann Camoro Bbi-
cokoro ka4ectsa. Kakue getanu npume-

HEHbl MHOW, A He NULLY CO3HaTensHO, Aa- Bxon R6
Baf BO3MOXHOCTb CAMOCTORTENBHOIO 0,06v 1om
noaGopa KOMMOHEHTOB NO 3BYNAHMIO,

HecmoTpa Ha kaxywylocs npocToTy R1 _ -
CXEMbl, YCUMTENb MMBET XOpOoLLee 3BY- 22-470m 2827k |t_l:| ¢ EL > B
4aHve. YyBCTBMTENBHOCTL YCUNUTena - R2 7 ’ ce cr
0,7 B, BbIX0AHaA MOLHOCTE - 2,8 BT npy 200-300K T 22::60 T 2000
koagduumerTe rapmonmk 1o 1,5-2%. e & & e o X I e > ¢

CunoBoii TpaHChOPMaTOp BLINOAHEH o~ e
Ha xenese LLU30x50. BeixoaHule TpaHc- *
¢$opMaTopLl BHINONHEHL! Ha Xenese 6 1
LLIIM 32x50, avogHan o6MoTka uMeeT oetimp2-pm |2 | Aot
2502 Bwutka B TPEX Cek- +A
umax no 834, npoeopn 1 n3susc vl
0,25, eTopuunas é)GMOT- Bet v 8 ®[s[e" | pe2
Ka ona Harpysku 4 Om L1 2x250v t S *A
COCTOUT 13 4 CeKUMit NO él +
100 suTkoe npoeopa P -—

~—@
0,71, nepeas cekuus 2 Bk2 cs co
BTOPUYHOW O6MOTKM ce-C10 mo_o,mq T
paspenexa nononam ans S B
BO3MOXHOCTW MOAKNIO- 4 N4EX6C ET:l o -
4YeHu] Harpysky 8 Owm. L2 = &v 3 R 65-1000M c10
Mpu noaxnio4eHun Beex
YETLIPEX Cekuwi napan- 3 “26v <
RenbHO-NoCneaoBaTesb- X R9-R10 1-1.3k
HO NO AiB@ BO3MOXHO RIRAP

NOAKNIOYEHNe HArPy3Ku L4 “28v
16 OM. HemaruutHas

npoknaaka B 3a30pe Bbl-

220BosbT
3X nonkocHaA BunKa

XOHBX TPEHCHOPMATO- L6 5:3¥  R14-R12 150-2000m 'L': Haian 6LSC
pos - 0,12 mm. [ipocce- § > L4 haican 243
v Op1, Ap2 - tvna A31: L& Hakan 6X6C
VHAYKTUBHOCTb 5 MH, HO- L6 6,3v L6 Hakan 672
MUHaNLHLIA TOK nogMar- ® >
Panunoxottu 4,/2004
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AByxxackagHbli GOHOKOPPEKTOP

B ~e

& Fz2 S
B uerseptoM Homepe PX 3a 2002 r [1] 6ein ony6nukosaH «Ha-
poaHLIA BUHKA-KOPPeKTop» EBrenns Komuccaposa, koTops!i no-
BTOPMNO MHOrO NIOAEH, U NPAKTUNECKU BCE OHU OCTANIUCh ONEHb
[OBOJIbHBI €0 BENMKONSMNHLIM 3By4aHreM. MocnyLuan v A HecKob-
KO 3K3EeMNNAPOB, U pewun caenatb u cebe Takoii. Ho yebl, uc-
nonb3osaHHbIX EBreHnem BxoaHbix NeHToA08 62K4M 1 BLIXOAHBIX
Tpropos 6H30M y MeHn B X03AICTBE He OKA3aN0Chb, WM NPULWIOCH
PasMbIWNATE.

Bo exoaHoM kackapne a ucnons3osan nexroa Siemens EF86,
B BLIXOAHOM Kkackape - 6HEIM. Pasymercs, aro norpeGoBano us-
MeHeHuii pexumos pabotst namn - 150 B/1.4 MA gna BXonHbIX
neuronos, u 70 B/17 MA ona BeixopHOro xackaga. Takxe Gbinu
caenaHbl UsMeHeHuA B 6noke nutauua (puc.1) - y6paH keHoT-
POHHBIA BLINPAMUTENb, BMECTO KOTOPOro caenad crabunmsatop
Ha mocere Q1 (Mcnonb3oBaHHbIK TpaHusucTop Gupmbl ST MoX-
HO, pasymeercs, 3aMeHUTE No6bIM ApYruM MOCHETOM, Ha CooT-
BETCTBYIOLEE HANPAXEHUE), BLICOKOHACTOTHBIE GnyKyaumum - aa-
8ut LC-punbtp L1C14C15. 3actabunusmpoBaHo U NUTaHue Ha-
Kanos (Mukpocxema U2), npuyemM NoTeHUMan HakanoB CMELeH OT-
HOCMTENbHO KaTOA0B BXOAHLIX neHTonos Ha 20 B seepx genure-
nem R10R17C25. C yana HakanbHOro NMUTaHus 3anMTaHo Takxke
pene BpemeHn Ha TpansucTope Q2, KOTopoe KOHTaKTamu pene
LS1 pa3ambikaer Bbixog $HOHOKOPPEKTOpa NOCNe Nporpesa namm,
0 YeM MHaMUMpyet ceetoguoa D12,

Ha 3akpaHHylo ceTKy HanpsXeHne NnopaeTcs Yepes Lenoyky
R1R13R18R8 ¢ nevxka nogcTpoeyHoro peauctopa R18 - ato no-
3BONAET TOYHO BLICTABUTE PexumMbl paGoThl. Bonblwoe 3Hayexve
MMEEeT KAYeCTBO NCNONb30BAHHBIX KOMITOHEHTOB - BCE 3N1eKTPONU-
TMHeCKMe konpeHcatopkl - Rubycon BXA, nnexounbie - MKT ot
BC-Components, B uenax koppekuuu - WIMA FKP.

-

# TP

10 RIGHY

RAKNEL 10 RIGHT

MANNEL

Anekcanap Toppec, r.Hetanus

Freq, Hz RIAA, dB . Measured, dB delta, dB
20 17.3 18,8 1,5
31 17,0 18,3 1,3
50 16,3 16,8 0,5
v 83 154 15,7 0,3
80 14,2 14,4 0,2
125 11,5 11,6 0,1
250 6,7 6,6 -0,1
500 2,6 25 0,1
1000 0,0 0 0,0
2000 -2,6 23 0.3
3150 -5,0 -5 00
4000 -6,6 6.4 0.2
5000 -8,2 -8 0,2
6300 -10,0 -10 0.0
8000 -11,8 -11,8 0,0
10000 -137 -13,8 -0,1
12500 -15,6 -15,7 -0,1
16000 -17.7 -17,8 02
20000 -18,6 -18,6 0.0

AHX koppexTopa NpPaKTUIeckn naeansHo CoBnanaet ¢ Tpedy-
emoii (cm. Tabnuuy).

KoHCTpyxTMBHO $OHOKOPPEKTOpR (pMc.2) BLINONHEH B BUAE
[BYX NNat (TouHee «<MakeTok») - Ha 0AHoit cobpan 6nok nuTanms ©
TopoupanbHbiM TpaHchopmarTopoM T1 ¥ 0CTaNbHLIMU KOMIOHEH-
Tamu, Ha BTopoii ~ co6eTBEHHO CaM koppexTop. MaHenbku Henoc-
PeACTBeHHO 3akperneHbl Ha BTOPOi nnarte, cama nnara sakpen-
J'eHa Ha WaccK Ha NoNMNPONUNeHOBLIX BTyNkax. Mpu npocnywm-
BaknK (HOHOKOPPEKTOpPa - HUKaKoro MUKpogoHHOro addexra He
Habnioaanock, XOTA eCNu NOCTyYarh OTBEPTKON NO namne - aTo
CNBILWHO.

Mpu nonbirke 3aMenbl nenTona EFB6 Ha ero «akoGbl aHanor»
65320 Habniopancs 04€Hb CUNbHLIF MUKPOGOHHLIN addekT, ae-
Nalowmi NpocnywneaHMe ecnv U He HeBO3MOXHLIM, TO AOCTa-
TOYHO HEKOMGOPTHLIM, 4TOOL! 3TO GLINO IMWEHO BCAKOrO CMbIC-
na. B uenom xe no pesynera-
Tam MPOCNYLIMBAHUA AaHHARA
KOHCTPYKUMA noka3ana cebn ¢
CaMO# Ny4Lei CTOPOHBI, 3BYK

»n
>
> 208
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O4eHb XMBOW U HATYPanbHbIiA.
CpasunvBaBwuiica ¢ Heil ¢o-
HOKOPPEKTOp MO NONynapHoi
cxeme Mappasuunum EAR-
834P (puc.3) 3syyan Gonee
TycKo.

Xouy BbipasnTb Gnaropap-
HocTs EBrenmio Komuccaposy

o

b2
] : 3 3@ MPeKPacHyIo NBPBOHAYAsIb-
2 e "1 2 Qylu 3500 L HYI0 CxeMy 1 ofoGpenue naH-
4, 3] o | 2 - HOW nyGnvkauun, AHatonuio
J b3 :E?E;T" [ Zme 1ot MaHaxoBy - 3a ero cosethl,
- a Muxauny 3ankuupy, Mapky
o Ny YN T e Genbawepy v pyrvM - 3a no-
l F
— m}'—f " w MOLib B APOCNYLWIMBAHWUM U
oyl N OLeHKE 3BY4aHuA.
[‘;’L sl M), ea” o o L Y
5 2200 " v
TE TS Ccbinku:

1. «Pagnoxo66u», 2002 r,
Ne4, c. 62.
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Tepmooxnaxaawiume moaynu. BapuaHTthl
NPaKTU4YeCcKoro npMmMmeHeHus

B panvoTexHuKe LWUPOKO M3BBCTHL cnocolbi Harpesa v
KOHTPO/NA TeMnepaTypbl NP¥ NOMOLK HarpeBaTesbHLIX 3ne-
MEHTOR - Cnupasnei Ha OCHOBE HUXPOMOBOW NPOBOSIOKK, pe-
3ucTopoB GONbLONA MOWHOCTH, NJIOCKUX HarpeBaTesbHbiX
9/18eMEHTOB ¥ T.N. A BOT cnocolbi OXNaXAeHUs paaro3neMeH-
TOB U UenkiX 6510K0B, KOHCTPYKUWIA U3BECTHE Mano. OavH U3
Takux cnoco6oB - BK/IOYEHUE BEHTUNSTOPA WX MUKPOBEH-
TUnsTopa B HenocpeacTeeHHol 61u3ocTy OT yyacTKa, KoTo-
puit HeoGxoarmMo oxnaxpatb. Hanpumep, npoueccop fK
NPUHYAUTENILHO OXNaXaaeTcsi MUKPOBEHTWISTOPOM (Tak Xxe
KaK ¥ HeKoTophnie Mopenv BuaeokapT). B kopnyce cucrem-
Horo 6noka MK Takxe yCTaHOBNeH BeHTWASTOP AN Ynyulle-
HWs TeMnepaTypHoro ¢GpoHa BHYTPU KOHCTPYKTUBHO 3aMKHY-
Toro kopnyca K.

Mexay TeM co3faH1e ¥ JOCTYNHOCTb B PO3HWYHON CeTh Tep-
MOSNEeKTPUYECKUX OXNAXAAIOWLMX MOAYNel NPUeenn K ToMY, HTO
B 60/ILIMHCTBE CNy42eB YAanoCh COCTABUTL KOHKYPEHLMIO 1 3a-
MeHUTb MAKPOBEHTUNATOpPLI. [axe npu 6ernom BHUMaHKH K Bnex-
TPUHECKMM XBPaKTePUCTUKAM TOPMOSMEKTPUUBCKUX OXiaxaaro-
wwx moayneii (nanee TOOM), BupHO, 4T0 OHKU 06napaloT pagom
NPenMyLLECTB.

HexoTopble xepakrepucTuku Mogyneil -

HuskoBoOnbTHOE NWTAHWe NOCTORHHLIM HanpsixeHwem ot 0,8
no 16 B (B 3aBucumocTk ot Mogenn TOOM). Tok notpebrenus or
0,7 no 78A - (TB-31-5,0-1,5). CooTeeTcTBEHHO MOLLHOCTb COCTaB-
nset or 0,4 po 186 Br. MNMpy ycnoBum NpasnnLHOR akcnnyarauum
TAOM npousBoanTenb rapaHTUpyeT cpeaHuii cpok HapaboTku
Mopyneit Ha oTkas He MeHee 200000 yacos (cpashuTe ¢ HapaboT-
KO BNeKTPWYeCKOro BEHTU/ISTOPA C OAHUM KOMIM/IEKTOM LLETOK)
Npy KOMHaTHOM OKpyXatowei Temneparype. Moaynv umeor nsoc-
KY!0 KOHCTPYKLWIO U HE COAOPXAT MEeXaHWYECKW BpaLiaioLuxcs
Aeraneii. Beicota Moaynsi B NAIOCKOCTK (8 3aBMCHMOCTM OT MOJe-
nK) cocTaensieT Bcero ot 2 oo 5 MM (OpHOKackaaHLe MORynn) U
B0 15 MM - MHOrOKackaaHbie MOy u.

TOOM BblaepXuBaBT MEXaHN4eCKUe Harpyskn Npyu CUHYCOK-
pancHoit Bubpauwu vacrotoii Ao 55 'y ¢ aMNNUTYROM yekopeHus
paBHoO# 20Mm/c? (2g). Mpyn MexaHUvYecky NOBTOPRIOLLUXCS TOSNMKAX
C MakcuMarnbHbiM yckopehuem o 150m/c? (15g) v prvTensHoC-
TblO TAKOro Bo3peicTeus Ao 6...8 mc.

Mp¥ 0AMHONHOM TONHKe C MaKCUMAanbHLIM YekopervieM Ao 200
M/c? (200g) v amnTenbHOCTLI0 MYNbCa A0 4 mc. Mpy cune cagura
meHee 205 kr v caasnnBaioweil cune MeHee 315 kr.

TSOM ssnsi0TCH BLICOKOHaAEXHbIMYU NpuGopamu Gnaroaaps
VX TBePAOTENLHON CTPYKTYpe.

OCHOBHbIM KPUTUYECKMM MOMEHTOM AR MOAYNS SIBNSETCH
BO3MOXHOCTb OTKa3a NasHkLIX CoeanHeHWA (3TO MOXET NPOU30it-
T NPV MEXAHWYECKOM Pa3pylLeHWh B pe3ysibTaTe HenpasnsibHO-
ro o6paiexns c MooyneM, B NepByi0 o4epeab Npu ero yCTaHoBKe
1 Npy Neperpese MoOAYNs B NPOLECCe 3KCnyaTauvu Boilue Aomy-
CTWMOIA TeMnepaTyphi).

O6o3nauenne TIOM u OCHOBHBIE NAPaMeTpbi

Bce TOOM noapaspensiorcs Ha OAHOKACKAAHLIE MWKPOMO-~
ByN1, CTRHAAPTHLIe 04HOKACKaAHLIE MWKPOMOAYAW, OOHOKACKa-
Hble Bbicok03¢$PEeKTUBHLIe MOAYNN, OOHOKACKAAHLIE CNIELUB/IbHbIe
MOBYNW ¥ MHOFOKacKaaHbie MOABYNW. ’

PaccMoTpumM opHokackaghsih TSOM. OH KOHCTPYKTWBHO CO-
CTOWT W3 ABYX NapannenkHbiX nnacTuH, oaHa U3 KOTOPLIX «rops-
qasi» - OTPaXxaeT Tenno - KepaMW4ecKas NNacTuHa, Apyras xonop-
Hasi. Ha kepaMu4ecKoii NnacThHe pacnonaraioTcs ABa XeCTKWX
abBOAHLIX KOKTaKTa (laMenn), K KOTOpPLIM NPUNansaioTcs coeam-
HWTeNbHLle NpoBoga. B HekoTopuix Mogensix TOOM nnocko-na-
pannenbHsie NIacTWHL MOTYT MMETb Pa3sHyIo NNoLWaab («ropsyas
nnacTuHa MoxeT GiTb Gonblue No nnowaau). Kak npasuno neeas
namenb npegHasHayeHa Ans SNEKTPMHECKOro COeANHEHNs € OT-
pyuarenbHeiM BLIBOAOM WCTOMHWKA NUTaHWS (YepHLi NpoBoa),
npasas naMens - Ans NMPMCOeANHEHUS K NONOXWMTENbHOMY BbiBO-
nay. Moayni npouseoaaTca C NPOBOAAMK CTaHaapTHOMN anuHel 120

AHgpeii Kawwkapos, r.CaHkr-eTepGypr

vnu 300 MM, OHaKO, HBKOTOPLIe MOAeN (MUKPOMOAYNIU ¥ MHO-
roKackaaHbie Moy ) MoryT OniTb NOCTABNEHb! B PO3HUYHYIO CETb
Ge3 npoBOAOB.

Ans 9NeKTPUHecKOi U3oNsLMY BLIBOOHBIX KOHTAKTOB MOAY/IS
(naMeneit) ncnonb3yeTCs CneLuBnbHas TePMOyCanodHas TpyOka.
Koraa mopynu npriobpeTeHt: 6e3 npoBoAoB - cneayet GuiTb 0CTO-
POXHbIM B 06paLLeHUM C HMK NpK Naiike NPOBOAOB K NIAMESISM.
Heo6xoaumMo KCMonb3oBaTh NPUNOK BUCMYT-0/1020 C TOMINEpaTy-
poi nnaenenmns 136 °C v He ponyckaTh neperpeaa Moay”ns (pPeko-
MeHAALMY NPOU3B0ANTENS).

s 0603HaYeHYs 0JHOKACKaAHBIX (CTAHAAPTHLIX U MUKPOMO-
nyneit) uicnonbayetcs o6o3Haverne Tuna TB-AAA-BB-CC, roe TB-
COKPaLLeHHOe Haun-

MeHOBaHWe Wane- B

nvsa (tepmobBare- <
pes-thermo-
battery), AAA- ko-
NvMecTBO Nap Bet-
sel Mopyns, BB-
CTOpPOHA ceyeHus A
serBn (MmMm), CC-
BLICOTA  BeTBU
(mm). Hanpumep,
TOOMTB-127-1,4-
1,5 pacwrdpposni-
BAETCH KaK WMelo-
wwit 127 nap ser-
Beit, KaXaas U3 ko-
TOPLIX MMEET None- H
peyHoe ceyeHue [
1,4x1.4 MM v BhicO-
Ty 1,5 MM.

Ha puc. 1 noka3aHo KOHCTPYKTUBHO® UCNONIHeH1e MOAyTs.

Janee nprBOAATCS HEKOTOPLIE 0BLLE CBEABHUS, XapaKTepu-
3yiowme paboTy TepMOSNeKTpU4eCcKyX Moayneit.

Ta6Gnuya 1 WIMOCTPMPYET HEKOTOPLIE CMPABOYHLIe AaHHbIe
OHOKackafHbiX MukpoMogyneid. 3tot Bug TOOM Haubonee ma-
NOMOLLHbI ¥ KOMMNAKTHBINA, HO W Y3KOCNeUrann3MpoBaHHbIA OTHO-
CUTENBHO APYrvX BUAOB. MapkupoBka 0AHOKACKaAHbIX BEICOKO3G-
dekTviBHLIX Mopynei (STORM-71, DRIFT-1-0,5, FROST-74 v gp),
Tak xe, Kak ¥ MHorokackagHeix TOOM (or 2-x ao 4-X kackanos,
Hanpumep TB-4-(59-31-11-4)-1,5), 1 ogHOKackapHLIX Cnewuans-
HbIX Mopyneit (Hanpumep, TB-253-1,4-1,5R u gp. - otnnyaiorca
OTBEPCTUSIMK B KOpIyce ANs KPEenneHWst u CTArnsaHus), peyx u
TPEXCeKLUUOHHLIX - (Hanpumep, TURBO-2,5) HeaHauiTensHo oT-
nuyaeTcs OT NPUHATOrO 0603HAYeHWS OAHOKACKAAHBIX CTAHAAPT-
HEIX W MUKpOMogyneit (CM. Bbilue). KOHKpeTHbIe CripaBo4Hbie AaH-
Hble W SN1IEKTPMYECKME XBPaKTePNCTUKW HaHHLIX BWAOB BbIXOART
32 pamKu CTaTen (MHaue oHa Gbina Obi GesapasMepHoit); Takue
DaHHBIEe MOXHO MONYy4YMTb CAMOCTOsTEeNbHO, 06paTueLLKC 8 cnpa-
BOYHbIE W3AAHUSA NO TEPMO3NEKTPUHECKMM OX/IaXaaI0WMM Moay-
nsimM 1 06paTVBLUMCh K CCbiNke, 1aHHOM B KOHLie MaTepuana.

MNosicHeHne k Tabnuuam. .

“Tmax (penbra T MakCMManbHO8) - MakCHMarnbHas pasHoCTb
Temnepartyp, 8 K (KeneBuH) - pasHOCTL TeMrniepaTyp Mexay rops-
4MM W XONOJHBIM CIIOSIMIW MOAYJIS NPY TEMNepaType ropsuero cnas
Th=300K. JocTiraeTca Toraa, Koraa XonogonpousBoavTeNnbHOCTb
(noneaHas MowiHOCTL) pasHa 0 (Q=0).

Imax (MakcuMarnbHLif TOK, A) - BNEKTPUHECKNIA TOK, NPU KOTO-
POM JOCTUrAETCH pa3HOCTL TeMnepaTyp ~Tmax.

Umax (MakcumanbHoe Hanpsixenwe, B) - HanpsikeHne, cooT-
aeTcTBylOLee TOKY IMax 1 pasHocTh TeMnepaTtyp “TMax.

Qmex (MakcumanbHas X0n0A0NpPoOn3BOaUTeNILHOCTb, BT) - x0-
nogunbHas MakcMManbHas MOWHOCTb NpW Toke Imax u pasHocTh
Temneparyp “T=0.

A, B, H (paamephl, MM) - paamephb 06erix kepaMu4eckux nna-
¢ (06xnafoK) v BLICOTA TEPMO3NEKTPUHECKOro Moy s, Cornac-
HO KOHCTPYKTVBHLIM 0co6eHHOCTSM (puc. 1)

Namenun

I
]

XonopHas cTOpoHa

1 1

Fopsuas cTopoHa
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asganica
Moayne Imax,A Qmax, Br Umax,B “Tmax,K A,mm B,MmMm H,Mm
TB-8-0,45-1,3 0.7 0.4 1 67 3.4 3.4 2,3
TB-12-0,45-1,3 0.7 06 1.4 67 5 3.4 2,3
TB-18-0,45-1,3 07 0.9 2.2 67 5 5 2.3
TB-32-0,45-1,3 0.7 17 39 67 6.6 6.6 2.3
TB-66-0,45-1,3 0.7 35 8 67 9,1 99 23
TB-7-0,6-1,5 11 0.6 0.9 69 43 43 3,25
TB-11-0,6-1,5 11 0.9 1.4 69 9 4 3,25
TB-17-0,6-1,5 11 1,4 21 69 6.3 6.3 3,25
TB-31-0,6-1,5 1.1 2.6 38 69 8 8 3,25
TB-35-0,6-1,5 o 3 43 69 6 12 3,25
TB-65-0,6-1,5 11 55 8.1 69 12 13 3,25
TB-7-0,6-1,2 14 0.7 0.9 69 43 . 43 2,95
TB-11-0,6-1,2 14 1,2 14 69 4 9 2,95
TB-17-0,6-1,2 14 1,8 2.1 69 63 6.3 2,95
TB-31-0,6-1,2 14 3.3 38 69 8 8 2,95
TB-35-0,6-1,2 14 37 43 69 . 6 12 2,95
TB-65-0,6-1,2 14 6.9 8.1 69 12 13 2,95
T8-7-0,6-4 17 0,9 0.8 69 43 43 2,75
TB-11-061 | - 17 14 14 69 4 9 2,75
TB-17-0,6-1 17 2,2 21 69 6.3 6.3 2,75
TB-31-0,6-1 17 39 . 38 69 8 8 2,75
TB-35-0,6-1 17 44 43 69 6 12 275 |
TB-65-0,6-1 17 8,3 8.1 69 12 18 2,75
TB-31-0,6-0,8 2,1 48 38 68 8 8 2,55
TB-65-0,6-0,8 2,1 10,1 8 68 12 13 2,55
TB-109-0,6-0,8 2,1 16,9 13,4 68 26 12 2,55
TB-17-1.0,7 6.6 8.4 2,1 68 8 8 2,45

0GnacTu npumeHeHus

O6nac npumeHeHus Mopyneit npoku. 3to oxnagureny s
PaccensaioLLMX MOLUHOCTL AKTUBHBIX 3/I@MEHTOB (TpaHsucTopos,
NONyNPOBOAHNKOS W MUKPOCXEM, YCTAHOBNEHHBIX Ha paguarTophi)
8 YCUnUTensxX 1 KOMMYTUPYIOLLMX Lensix. Oxnagurenn N3C-mar-
pwvu, nasepos, ¢oTonpremHmkos. Daryvku Tennoswix norokos (c
TNOMOLUBIO TAKUX 1aT4MKOB, OCHOBHIBASICH HA 3ABUCHMOCTY Tenno-
BO BOMHLI MOXHO KOHTPONMPOBaTL CKOpOCTb BO3AYLUHOrO NOTO-
ka, CKOpOCTL BeTpa). CneuManianposaHHbie cucTemb oxnaxge-
HWS1 0119 HAYYHBIX U UCCReA0BaTeNbCKNX npu6opoB (MHOrokackaz-
Hbi@ Mopynu).

B GuiToBOi TexHuke “cnonsL30Baxke Moayneit WWpoko pac-
NPOCTP2HEHO 8 KOHAULMOHEPEX ¥ NEePEeHOCHBIX XONOAWNbHUKAX,
oxnaguTensx Boayl (BCNOMHUTE Pexnamy nocTaekn YMCTOR NUTH-
©B0i BOAy C 060pyA0BaAHIEM - o6opyaosaHue nossonser Ges TpYy-
£ UMeTh BCerpa roToayio Bogy Kak CrieLmanHo OXAEXASHHYI0,
TaK U HarpeTyio A0 Kunenus). Kaxawi Takoii annapar (no npaiic-
ety upmsl «nonlocmoao»-CaHKT-ﬂeTepﬁypr W «AxBanaiiH»)
CTOWT MWHKUMYM 100 USD. CranpaprHbiit TePMOdIeKTprIeCKuii
MOAY”b CTOWT 8 PoaHmLy 10 300 py6.

OGnacTb npumereHns B GLiToB0i TEXHWKE TaKXe BKIOYaeT B
cebs oxnagurenu KOMMNbIOTEPHBLIX NPOLLECCOPOB, MEANLIMHCKI Ha-
YyuHbi@ Npubops  06opypoBakye, naxe OxnagnTenu MOToumkneT-
HBIX LWeMOB,

TOOM - BhicokosddexTiBHLEe OXfliagureny s pasnmuHbX
NPUMEeHeHWIA.

OHu wupoko MCNONL3YIOTCA He TONLKO 4NN Lenei oxnaxae-
HWS, HO W )15 reHepaunn anekTpuyeckoit 3Hepruun. S¢dexTus-
HO@ NPYMEHeHVe TepPMO3NBeKTPUIBCKIX réHepaTopHbIX Mopayneit

(TSrM) cTano Bo3MOXHEIM Gnaropaps paspa6orkam UM “«Kpu-
otepm». Mo rabapuram u BHELUHeMY BUpY reHepaTopHbie MOAynu
CODTBETCTBYIOT OXN@XARIOWNM MOAYNSM. OHU 0603HauaoTCs
TGM- thermoelectric generator module). OHu umeioT MaKCcumarns-
HYIO Temneparypy 1cnonb3osanus go 200°C (npumep o6osHaue-
Hns TGM-127-1,0-0,8).

NpuMep xomnexTHOro GbiToeoro XONoAUNbHMKA

Kpome T3OM n Tarm, NONL3YI0TCS NONYNSPHOCTLIO TEPMO-
ANeKTpuieckue oxnaxaaiowme c6opKu (TOOC) 7Tuna «BO3OyX~-
803ayx». Kaxnas Takas c60pka, NOMUMO OCHOBA] nwoboro tepmo-
SNBKTPHHECKOro YCTPoiCTea-MOmy s, akniouaeT B cebs ropsuuii,
X0ONnoAKkIA pannaTopsl v BEHTUNATOpI. Ucnons3osanue paguaro-
POB € Pa3sBnTOi NOBEPXHOCTLIO NO3BONSET MWHUMAIbHEIMK TeM-
NépaTypHbiMu NoTepsiMy Nepe/asath Tenso or oxnaxgaemoro
o6bexTa Ha Xxonoaryio CTOPOHY MOZY”Si 1 € ropsuedt CTOPOHL! Mo-
Ayns - 8 cpepy. O6ays paguaTopos npw NoMOWW BEHTURSTOPOB
Aenaer naxHbiik npouece 6onee addexTnerLiM. Mpumep o6oaka-
YEHUS U HEeKOTOPLIe 3NeKTPUYeCKKe XapaKTepuCTHKKM NOKasaHL! a
1a6n.2 (Gyaer onyGnukoBaHa B cnep. Homepe «PXs).

Takve c60pkn uMeT otBepcTve s MOHTaxa. [ina npakTu-
6CKOr0 W3roTOBNeHUS OXNAaXAaoLero YcTpoiicTea, Hanpumep,
GLITOBOro X0N0AMNBHIKE, SOCTATONHO MCNonb3oBaTh NOAXOASLLWIA
KOpnyc ¢ usonsiuneid, npogenarb B Hem OTBEPCTVE W BCTaBWUTh
TA0C (30-12-AA) Tak, 4T06i ropsiueii CTopoHo#t oHa cmoTpena
HAPYXy, @ X0NofAHoi - BHYTPL Kopmyca. KoHkpetHas ycraHoska
onvcaxa B Noppasaene paHHoM CTaTbi «TpeGoaanus K ycraHoske
Moayneii», ’

({oxonvarme B cnegyowem HoMepe)
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KHUrA - NOYTON
3APYBEXHbIE
SNIEKTPOMAIHUTHbBIE
PENE

.10. Boex
ISBN 966-96415-0-0
400 crp., 2004 r., Knes, MK-IMpecc

KHura npepcrae-
nsier coboit cnpasoy-
Hoe noco6ue no 3apy-
6exHbIM aneKTpomar-
HUTHbLIM pene. B Hel
coepXarcs TeopeTu-
yeckue W npsKThyec-
KWe BOMNpochl NpUMe-
. : HEeHUs pene (NpyWHUW-
' Nkl MOHTaxa W Nankw,
pene ¢ 610KUPOBKOI 1
6e3 6710KMpPOBKKY, pene
¢ GnoknpoBkoi nons-
pU30oBaHHOro TMNA W
Ap.), onuceisaioTcs
OCHOBHLIE XapaKTepu-
CTWKU pene (M3onsum-
OHHas XapaKTepucTu-
Ka, XapaKrepucruka
BHOCMMBIX NOTEpPb, Xa-
pakTepucTuka notepb
Ha OTpaxeHun 1 Aap.),
NpYBeaeHs! NPUHUMND
suibopa ¥ Menonb3o-
saHus pene (BuiGop
pene No KOHTATHOW Harpyake, noTpebnseMas MOLHOCTb, HANPS-
xeHve cpabarbiBaHWs U pa3MbikaHus, AnanasoH pabounx TeMne-
paTyp, pecypc 1 HafiexHOCTb pene, BiusHWe OKpyxaiouiei cpe-
Al W Ap.), AaHL PEKOMEHZALMK MO MOHTaXxy, 3KCnyaTauun u
NOAKMONEHUIO Pene (COBETHI MO NOAKMOYEHUIO HArPy3KM1, CUHX-
POHM3aLMs KOHTaKTa € ¢a3oit Harpyaku, npumeHeHue pene ¢ 610-
KWPOBKOiA, 0COBBHHOCT MOHTaXa BbiICOKOM NNOTHOCTW W Ap.).

B kHure nogpoBHO pacCMOTPEHL! CUIHANLHLIE, NMPOMbILLINEH-
Hbie W BLICOKOYACTOTHLI® pene komnakuy Fuijitsu, a Takxke npuse-
HeHbl ceefielns O penie aHaNorkyHOro0 HasHaYeHUsl KOMNaHwA
Aromat/NAIS, Axilcom, ClIMIdtex, Clare, Cornell Dubilier,
Guardian, Hasco, IDEC, Magnecraft S-D, NEC, Omron, Original/
QEG, P&B, Schrack, Siemens, Strutchers Dunn u Zettler.

KHWra coaepxur MHOXecTso Tabnuu, rpadmkoB, Cxem 1 Yep-
Texe, NO3BONSIOWIMX AOTANLHO M3Y4UTb NPUHLMNG! PaGoTh K
npuMeHus pene, a Takxe paboune XxapakTepucTK PacCMOTPeH-
HbiX B KHUre nprvbopos. Kpome TOro, a xavwre npvBeaeHs! Npo-
MbILUJIEHHbIe CTaHAAPTR W cTanpapTel GesonacHoctn (UL, FCC,
CSA, VDE, oueHka knacca TV). 3aBepluaeT KHUI'y aHrio-pycckiii
CnoBapb TEPMUHOB, KOTOPLIN GyAeT NoNe3eH OTe4ECTBEHHLIM Ce-
LManMeTaMm, N3yvaioLmM aHrMOR3biNHYIQ A0KYMEHTaLMIO No pene.

KHura npeaHasHaveHa s iHXeHepos SNeKTPOHHOM NPOMBbILL-
NEeHHOCTH, 3aHUMAIOLLWXCA BONPOCaMK NpakTuueckoro Buibopa u
npuMeHeHns pene, a Taike 6yper nonesHoi NpenogasaTensiM 1
CTYAGHTaM BY30B, U3y4aiOLLUM TEOPWIO W NPaKTWKY KCNOL30Ba-
HUS! pene h apyrmx snexTpoHHbIX NpubGopos.

Kparxoe cogepxanue KHuru

Beeneuye. Hacts I. Pene Fujitsu. Mnasa 1. CBopHbie TabnMLb
pene Fujitsu. Mnasa 2. Onucarne pene Fujitsu. Yacrs /. Teopusa n
npaxkTuKa npuMeHeHns pene. Mnasa 3. Pene Ha nevaTHol nnare.
Maga 4. Buibop v ncnonb3osakne pene. [asa 5. Pekomenaa-
unn. MNpunoxerme A. MexayHapoaHbie craHaapTsi. lpunoxetive
b. Arnanoru pene Fujitsu. lpunoxenme B. AHrno-pycckwii cnosapb
TEPMMWHOB.

SAPYBEXHbBIE
SNEKTPOMAIHUTHBIE

“EJIE

KOMMbIOTEPHASA
CXEMOTEXHUKA
Babuy H.M., Xykos n.A.

ISBN 966-96415-1-9
576 cTp., 2004, r. Kves

B xHure cucremMaTnanpoBaHbl U N30XeHs! OCHOBLI TEOPWK W
NpakTU4eckoi peannsaumm LMdposoit cxeMmoTexHukn. Marepuran
KHWIMA NOAAH € YYeTOM MHOrONeTHero neaarorMieckoro onwiTa
paborb aBTopos 8 HauuoHanbHOM aBMaUWOHHOM YHUBEpcuTe,
KOTOpble 32 AeCATb IeT NOArOTOBWAN ThiICA4M NPOdEeccMoHanos
N0 cnNeuranbHOCTY ,KOMMNbIOTepPHAA MHXEHepUs»,

B Heit paccMoOTpeHb! TeopeTUieckie OCHOBL! KOMMNEIOTEPHOM
CXeMOTexXHWKK (MHpopmMaThka, apudmervika, noruka), MeTogsl
aHanusa U CUHTe3a JNIorMHecKUX U 3anOMUHAIOLLMX SNEeMEHTOB,
KOMOMHATOPHLIX U
nocnenoBaresbHbIX
GYHKLMOHAMLHLIX Y3-
noe. [leranbHo onu-
caHsl  OCHOBHbE ¥
CTPYKTYPHbI® YyCT- %
poiicTea cospemeH- *
HBIX KOMNBIOTEPOB:
npoLecCopbl, MUKPO- -
npoueccops!, na-
MATb, apnPMeTUKOo-
NOrvyecknwe ycTpoit-
cT8a, uHrepdeiicn n
nporpamMmmMupyembie
KOHTpONnepk!.

OrpenbHbii pas-
B6N KHAr NoCBsiLeH
WCTOPUU Pa3BUTUR
KOMMBLIOTEPHOR Tex-
HUKW, apxuTekType 1
CTPYKTYPE KOMMbIO- ) - S
Tepos, npuHuMnam T e
NnocTpoeHus cospe- :

MEHHbIX KOMIMTBIOTEP-
HbIX CUCTEM.

KHura Hanmcasa AO0CTYMNHbIM A3LIKOM, MHOIMO WANIOCTpaLnid,
conepxuT Gonblioe KONMHeCTBO NPaKTUMEecKUX npumepos U Gy-
AerT nonesHa cTyaeHTam, oby4aioLinMes No cnewnanbHocTH ,KOM-
NbLIOTEPHLIE CUCTEMBI W CeTU», ,MHPOPMaLUOHHLIe ynpasnsiouue
CMCTeMb! W TexHonorum», MporpammHoe o6ecneyeHre asToma-
TU3NPOBaHHLIX CUCTEM>.

Knura nagaHa Ha psyx sisbikax (YKPaumHCKuiA U pycCkuit). Yk-
PanHCKWit BapNaHT KHUrM pekoMeHaosaH MuHnucTepcTBom 06pa-
308aHMs YKpanHbl 8 kavecTee yyeGHoro nocobus Ansi CryAeHTOB
BhICLIMX Y4ebOHbix 3aseneHnit (nicbMo Ne 14/18.2-1242 or
13.06.2002).

Kparkoe cogepxaHue KHuru

Beepgenne. MNepeyeHb WCNONb3yeMbiX COKpauieHwid. Mnaea 1.
OCHOBb! TEOPUK KOMNLIOTEPHOR CXeMOTeXHWKW. Mnasa 2. nemek-
Thbi KOMNbIOTEPHO cxeMoTexHukn. Mnasa 3. Mocneposarenbhsie
(HakannmBaiolre) yans KOMNbIOTEPHOK CXeMOTEXHWKU. [aBa 4.
KoMO61HaunOHHbIe GyHKLMOHABbHLIE Yanbi KOMINLIOTEPHOR CxeMo-
TexHWkW. Masa 5. Lindpo-aHanorossie 1 aHanoro-umM@possie npe-
o6pa3soBarenu. [nasa 6. OCHOBLI KOMNLIOTEPHOR TEXHWKW. [T1asa
7. MamsTe KOMNBIOTEPOB. MNasa 8. ApndmMeTUKO-Nornieckue ycr-
poiicTBa u ycTpoiicTea ynpasnenus. [nasa 9. MNpoexkTmpoBaHWe
cneuvanusnpoBaHHbiX apuMETMKO-NOrMHECKNX YCTPOICTS. 1a-
Ba 10. Mukponpoueccopb. [1asa 11. UHtepdeiics! Mmukponpo-
LECCOPHbIX CUCTEM.

PycckosabitiHbI BAPWAHT KHAMM AOTIONHEH ellle YeThiPbMS rna-
Bamu: Mnaea 12. MpoekTMpoBaH1e nevaTHuiX Nnar. Fasa 13. Kok-
CTPYKTOPCKas AoKymeHTaums. Mnasa 14. Tpe6osaHus K BhLINO/He-
HWIO CXeM W MNMIOCTPaTMBHLIX BOKYMEHTOB. nasa 15. Mporpamm-
Has JOKYMEHTaLms.

MNproGpecT KHUrM MOXHO O CNeRYIOWUM aapecam:

r. Kues, yn. M. Packoeoii, . 13, Mukponuka; Ten/dexc: (044) 517-7377,;
ans nucem: 02002, r. Kues-2, a/a 294

e-meli: info@microntka.com.ua

http://www.micrornika.com.ua

r. Mocksa, yn. LLiepGekoeckas, 53, lopsxa; Ten/dakc: (095) 366-24-29;
pns nucem: 105318, r. Mocksa, a/s 70

e-mail:books@dodeca.ru

http://www.dodeca.ru

r. Canxr-NerepGypr, np. Hoeosepkacckui, 51, Mukponnka; Ten.(812) 449-0737
e-maii: info@micronika.ru
http://www.micronika.ru
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KHUTH w WHCTPYMENT

PupmenHsiit marazuu npeanaraer KHUU-NOYTOMN

KOA, HanmeHosaHve LieHa € y4.n0CTasku
3754  AwWanorosbie u WMNynsCHele YeTpoiicTea. Boiiko B. (BHV-CTIG). ......oovveeeeeeeeceteeeeee e 40,00
0443  Lndposas cxemorexHmka. YTPIOMOE (BHV-CII6)....ovrvooereeeceeeneneeeeeeeee oo SO

3773  WmutaunoHHoe MORG/IMPOBAHWE. (ANBTEKC). ......creocesereeeeceeesr oo

3083  Mukrorpammbi u CokpauieHus 8 POA. Kowenes (AnsTekc). .....
1940  WcTouHnKK nuTarms u crabunuaaropsi. LLycTos (Anbrekc). ........
2178  KoHTponk u 3awmnTa MCTONHWKOB NuTaHwus. LLiyctos (ANBTEKC). oot
3552  Cney. M/cxemsl A7 NpourpeisaTene komnakT-guckos u CD-Rom., Hrkamuk (AnsTexc).

3612 Ananoro-umdpossie n udpo-aHanorossie npeoGpasosareni. Hukammuu (AneTekcy). ...............

1600 Cnp.no YCT-By ¥ DEMOKHTY Ten-x annapatos 3ap. u otey. np-Ba. Kuaniok (AHTEnKOM). ........... errenenes

CnpasouHuk no YCT-8Y U PEMOHTY 3N1eKTPOH. np-B asTomMoGuneit.KH.1-3. Xogacesmy (AHTenkom). ....
1941 Wamepehus B UnMPPOoBLIX cUCTeMax can3n. KonuHbko (Bek). .............. e e 21,00
1942 3nexTpomarkuTHas GesonacHocTs. Lesens (BEK). e 26,00
0569  WHrerpanbHbie MWKDOCXEMbI - yeunurenu MowHocTh HY. TYPYT@ (BUDIXUMMR). e 9,00
3400 33 ycrpoiicrea Ha MUkpocxeme KP1436AMM1. Konbyos (FCopsvas AMHAS=TENEKOM). ...ovoeeeeee 25,00
1761  Awanorosas undpoBas anekTpoHuka. Onagumii (MTopsuas NWHns-Tenekom). ......... Feeeen et e 47,00
3404 Bhitoshie 3nexTponpubopLI: YCTPOIRCTBO 1 pemonr. Jlenaes [1.A. (Fopsuas TVHUS-TENEKOM). ..o 41,00
1064  MpoekTuposanmre UMPOBLIX cCTeM Ha ocHose MJIUC. Conoeees (Iopsuasi TVHVS-TENEKOM). .......oovneerveeen 62,00
2205 Papvorenedoms ®vpMs Panasonic. Yerpoiicrao u pemoHT. Metpos (Mopsuas NVHVSI-TENEKOM). ......coveeeeee 30,00
3401  CospemeHHbie 3apy6. m/cxemb - younuTenm 38YKOBOW YacToTh. Kinpees (Mopsuas TMHWA-TE@NEKOM). .....occovnenenn, 54,00
3218 YHunonsiphie WHTErpanttbie MUKPOCXeMbl. ABaHecsH, Becnanos (Fopsuas NMHUA-TeNeKOM). ..o 25,00
0434  Ycrpoiicteo n PeMOHT pagnotenedoros Senao SN258 1 Harvest. CanueHkos (Fopsuas WHus-Tenekom). ................. 20,00
3823  Uudp. cesisb u MWD 3aranoqHLIR 32 3aHOBECOM LMGP. Kpyk (Fopsiias NAHAS-TENEKOM). ...oveeeerveeeeesee oo 37,00
3009  Lindp. npeobpasosarme uaoBpaxeHnit. (Mopsuas MHNS-TENEKOM). ...cvvoevevceeceveeeeeeee o
3614  Ludposoe papuoselaHe. Puxrep (Fopsyas SUHAS-TOMOKOM). .vvvveveess e 37,00
4076 50 add. npreMos cremku undpoebiM GoToannaparom. 'peropwn Oxopaxec, Ja (Dnanektuka). .........cooewnemeo 74,00
2312 Uugp. cessb. Teopemueckiie ocHOBLI W NPaKT. NpruMexeHue. Cxknap (Avanektuka).
1362 500 npakTuueckux cxem Ha nonynsipHbIX ue. Jlenk (AMK). ... e
0947 Baepenue a BNEKTPOHMKY. DUrEEPa (AMK). ........covcveeeeeeereo
0781  WndpakpacHbie fly4n B 3nexTponmke. LWipaiGep (AMK). ..........ooveervreooo
1363  Kak npesparuts MNK 8 YHMBEpCankHeIl nporpaMmarop. Fennk (AMK). <o
0888  MarnutHie N o L

1111 MNoneansie coseTs no paspabotke v oTnagke 3JIEKTPOHHLIX CXeM. fanne (AMK). ...
0948 NMpensaputenbHbie YHY, Per.rpomkocTu n tem6pa. TypyTa (AMK). oo

0614  LisetomyabikanbHuie YCTHOBKM. KagnHo (AMK). .....oveeeeeeeceeeeeeee e

0853 ' BnekTpoHHbie YCTpoiicTea ¢ nporpamm. KomnoHeHTamu. Fennb (OMK). ...

3617 BrneomariutodoHsl VHS PAL SECAM. 3pbeH (AMK). e,

3616  Kparkuit CNPaso4HUK N0 SneKTPOoHKUKe. MpaGoBcky (AMK). e,

2185  CekpeTh COTOBLIX TenedoHos. AnameHko MK et
3817 Bonbwwe n ManeHskne cekpeThi MOBUNbHBIX Tene¢oHos. AgameHko M. (BMK). e,
3771 Bce otevecTaeHHbie MAKDOCXEMBL. (JIORIKA). ...v-everereceecrrneaeeeee e

1766  KapmaHHbiit CNPaBO4HNK WHXeHePa 3/1eKTPOHHOM TEXHUKM. Bpunanu (AOLI3KA).

0081  M/c ans nuneiiHbix WM v nx npumekenme. (AOABKA). ..o

0091 M/c ons MMNYNBECHBLIX UM U nx npumeHekme. R
1114 Mapkuposka SNEeKTPOHHLIX KOMMOHEHTOB 8-e U3a. BaxmeTses (AON3KA).
2308 MukpokoMMbIoTepHLIe CrcTeMs: YTPABNEHAR. CYOMBULY (IOABKA). .covvreevereeereesveeees e 32,00
3626  Muk-pui AVR cemeiicTea Tiny n Mega ¢upmbl «<ATMEL». EscTudees (Hoaska).
1240 OpHokpwcr. MWKp-pal PIC12Cx, PIC12C6x, PIC16x8x, PI

0897 OnepawyoHHbie YCUIIUTENW ¥ KOMNaPaTOpkI. ([OO3KA).

3047 Co6epu cam.55 SNEKTPOHHBLX CXeM. (LOAIKA). ...
4074 Cobepw cam.60 SNeKTPOHHLIX YCTROCTS. s
3625 BneKTpoo6opyaosaHie Xvnbix 30aHWiA. KOHHOB (10A3K8). ..o
3323  M/c pns coBpemMeHHbIX WMMNOPTHLIX TeNeBu30pos. Khura 4. (Aopaka). ...
MukpokoHTponnepwi? 31o xe npocto! Tom1- 3. dpynze (M4 CKUMEH). ...
3835 51 - coBMeCTUMBbie MWKPOKOHTPOANeps! Gupmel SL(Cygnal). Hvkonaiuyk (U, Ckumen).
4073  Cuctemnl NPOCTPaHCTBEHHOr0 38y4anus. HukamMuH (KOPOHE MPUHT). v.eoeveeeeeo
2175  MobwnbHbiit TenedoH u MNK. Hevaesa (MaMOP). ..o,
3619  Cekpernl 3apyGexHbIX pagnocxeM. FLeHKos (Maiiop).
0855  WMckyccTeo cxeMoTexHuk, HOPOBULL (MUD): sttt 61,00
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0857  OcHoab! 31eKTPOHOR TexHnkn. UBparum (Mup). EreanEeenaaREEEEEEiesssseeresiheaaREE RO NN R REEE R RN eSS ebetnnneenen s nnnnannener
3200 Pabora c undpoBOit BUOESOKAMEPOR. YOPA (MUP). c.everecreeceeer e e e avmveesanssraessnneans
3195  Pagnoctahumsi. KUAT (MUP). cececeeeeeieeieccceeerecsvsssennenissssnsesssssmme s esssssssmssnssens

3197 Cser Ha TB. OcHoBb! anisi NPOPU. JINBEP (MUP). weeereeerecmreeersscnerreecessssensnnennsnnns

1548  ConpsixeHre KOMMbIOTEPOB C BHELUHWMM YCTpOicTBaMK. CMWT (Mup). .........
3669 3apybexHbie snekTpomarHuTHLie pene. Boek (MK-flpecc). ...........

3980 KommoTtepHa cxeMotexHika. MiapyyHrk pns BY3is. Babuy, Xykos (MK—I'Ipecc) ......................................................... 36,00
3570 500 cxem pns papvonioButeneit. Mpreminku. CembsiH (Hayka n TexHuka). .. esessssresisiessssasntnessasrnrnerannnen 15,00
3728  A3byka cotoBoro TenedoHa. MeCTPUKOB (HAYKA N TEXHUKA). -....cvcceccreeereeriiiieeeseessessessenssnrasesrasessesassanessasssasansesnsssnsens 28,00
3367 Bwupeonpueccopsl cemeitcrea UOC + cxembil. MbsiHoB (Hayka 1 TexHWKa). ......... resemarrasesessnnnaerenaans 24,00
2666  MMNyNbCHBIE NCTOYHUKN NUTAHUSA TB. FAHKOBCKNA (HAYKE 1 TEXHUKA). evereerreiisierisiereeseeresersserssssessnssssssesssnessnssesneassnns 28,00
3904 Merannonckarenu ans niobureneit n NPod. Caynos (HAYKA N TEXHUKA). cecceeerrerrisienisineisseeissiseenseessessmresessessoesssnenessas 20,00
3366 MwkponpoueccopHoe ynpaenenue TB. BUHOrPanoB (HAYKE Y TEXHUKA). c...cveemirreriiemiisneissresssressseensensssssssssssssesenesssnes 14,00

MNpumMeHeHKWe TeneananoHHLIX MUKpocxeM. T.1,2. KopsiknH-HepHsik (HayKa v TEXHUKA). .....c.cccevareeeceeeranmesmersnnvenees no 31,00
3125  CamoyynTesnb N0 MUKPONPOLLECCOPHOMR TEXHWKE. BEM0a (HAYKA U TEXHUKA). ..cvcveereermeereiseersrisssessssassesesssessmessnsessssmesnes 18,00

CepancHble pexvuMbl TeneBn3opoB .Boin.1-12. BUHOrPanoB (HAYKA U TEXHUKA). «...eeveeeeirerersceerserseeesesersssnesssssessesnsesns 13,00
3871  CnpaBouHWK foMaLHero anexkTpuka. Kopsiknh-Hephsik (Hayka 1 TexHuka). ... ierssesssantanessnnrereeas 31,00
3905 TB mukpocxemu.MUMC o6pabotkn TB curtanos. (Hayka u TexHuka), ......... 24,00
3365 Tenesnaopw Daewoo n Sambung + cxeMbl. EE3BEPXHNIA (HAYKA U TEXHUKA). .......ceeeeererveeeeresseeseeeamresressesssesnseseessnens 32,00
2625 Tenesnsopwi LG. Laccu MC-51B, MC-74A. MbsiHoB (Hayka u TexHuka). ...... teessesmemnereerennannas 19,00
3815  TeneBn3opnbi: PeMOKT, aganTaums, MOASPHN3ALNS. CaynoB (HAYKE U TEXHUKA). ..c.ccereiveererimessessnssssrssesemesosenesnssasanesnes 20,00
4019  MobunbHas cesab 6e3 cexpeToB. Mapkosuy (HOBbIA MBAATENECKUM FIOM). ....eveeeeeeeeeercerserssesssensesmseessssesaressmessnesssesns 29,00
2576 «Papuoamatops - nyywee 3a 10 neT. (PagvOaMaTOP). ..cccveveerieesseecrneeneras rersssmsarrreccesansssamnnnnnaneeeneann 21,00
3620  AnteHHu KB 1 YKB komn. moaennposarne (MMANA). TOHY2PEHKO (PANOCOMT). c.vcvverreeesmseverssessesssesesvemneeeeeseeenes 15,00
3354  AHTeHH:!. Fopoacke KOHCTPYKLMK. MPUropoB (PagnoCodT). ...cccrvrvececrieeeeeces e werrereeeccnerenns 32,00
2569 BsanmosameHsiembie NC. CnpasoHrK. HeheAa0B (PAAMOCOMT). «.cececueereecetreceeeceseeesee e sene s e senssensssanesnessmnsenssans 20,00
2570 B3anmo3aMeHsieMble TPaH3NCTOPbl. CNPaBOMHKK. F1ETYXOB (PaAUOCOMT). wrreeceeeeeeeeeeeeeeeseeseeeceteeeeeeaeseeemeassesesamneen 20,00
3215  BupryancHas anekrpotexHuka. Anves N.U. (PagnoCodT). .coveeeeeeeeeceeeseecereans Ceteereeneereereannennnnna————_. 17,00
2416 KB aHTeHHbi - pynopbl 663 BUOMMbIX CTEHOK. XapUEHKO (PaanoCOMT). cueeevvvererreeeeeeesecsaeemeeoneneees rarsesssneenerransensrnnnnnn 18,00

BneKTpoHKKa B Balweit keapTpe.Buin.1,2. XanoaH (PagmOCOMT). «uuiccereeiieieiieresaressesssesesserssseersssesssmesssssseesssnes no 20,00
1065  MCTouHWKM 3NeKTPONUTAHUS. XaNOAH (PAANOCOMT). c..ocverieceeicreiecemeeseeeeessreeessmteeeeeessmssssnssnsssnesssessssssessnsssnsossssns sonees 18,00

MonesHbie paanoniobUTentCKMe WTYYKW. XanosH (PaAUOCOMT). ...ccevverrrererermersmssrssssssssesssssscmmenssesemes .. No 22,00
3352 incraHuvoOHHOe ynpasnehue MoAeniMu. XanosiH (PagnoCOMT). ...eeccuvceceecemreeremeeeeeeecsseesesnesseassesssssessneess .... 31,00
3353  BnexkTpoaKyTUCTUHECKWE YCTPOHCTBA. XANOAH (PAANOCOMT). wrreceereererecenessmecsrssseseseeessesssssassemsesseesseensmnssmesnessessnns 32,00

3903 Paanonobutensckas TexHonorus. XanosH (PagnoCodrt). .......
1137  CnpasouHnk anextpuka 2-e naa. Kucapumos (PagnoCodr). .............
3554 360 npakT. HemcnpaBHocTel. 3anncku TenemacTtepa. Hasapos (CONoH). .....

1947  XKupkokpuctanmdeckne aucien. CamaprH (COMOH). ..ioiiiiirierece s rcrsiecei e ses st ssaessssssesss o anstsestessssamseneseananeassseesnens 23,00
2415  Meronni koMnbioTepHoit 06paboTki curHanoB cMcTeM PaanocBsan. CTENAHOB (COMOH). wureriirrereerreseererersssenmsemeenemens 18,00
2881  Cucrembl manoit aBTomarmaaummn. Hukonaiuyk (CONoH). ...ceeeereernnns treemmtrreeesssessanananessensnesnannsnnn 28,00
2165  OHywvknoneaws yCTPOWCTB Ha NOMeBLIX TpaHaucTopax. [lbsikoHos (Conony. ... ceresereeseneere e e 35,00
2623  AvarHoCTVKa 9eKTPOHHbIX cucTem aBToMobuns. Akoenes (COJIOH). . ierssmmeesssssssrrerreeesesessasrassnnsnnannerenans 18,00
3553 MporpamMmmnpyemsie KOHTponnepsl. MeTpos (COMOH). ..coccceeeeevreceinerireneraenns . N 25,00

PannonioburensM nonesHbie cxeMel. KHura 1-5. LUenecros (ConoH). .....
0453  PeMOHT X0noauNbHUKOB. J1eNaeB (COMOH). w....eeerereerieresneeceereeessaneans
1645  OnekTporexHuKa. CNPaBOHHUK. JINXAHEB (COMOH). ....cceceviireriiiiessreneenissssesssessesmessasanssesssssssssesmeseasassonsnnesmessnssssessnsssnes 40,00 -
3407 M/cxembi ans OuiTOBOI Paan03NeKTPOHHOM annapaTypul. AKCEHOB A. (COTTOH). cviuieiareereeieeeeeeeeeeremeseeserresessmsens 29,00
3623 CoBpemeHH.I8 TeNneBU30PhI. TIOHWUH (COMOH). .ovemveiieeeceerrcceeeessnessessssesesssscsenons
3854 CnpaBouHnk 06MOTHMKa aCMHXPOHHLIX aneKTpoasurateneit. fMivxaues (ConoH). ......

4022  3nekTpocsapka.CnpasouHuK. JIXaqeB (COMOH). ..c.ceeereereersseransas Naseresessirnetenasens
3149  TexHuka anekTponosa Puibbi. XOALIPEB B. (COMOH). ceeeeereeeeeerereneraeeemeeneseens
3320 MoeepxHOCTHLIR MOHTAX. MPANEB (LIHTSMM OHIOA). ..cccvmruiieiiiiteeeecreisesesssmsssssssessesessssesessmeesemassssssesasssesesnns 32,00

Y

LieHbl yka3aHs B FPUBHAX C y4eTOM AOCTaBkH Mo YkpauHe. Jlio6oe 13 BuilLenepesucneHHbIX U3AaHuI MOXHO NOY4UTbL
HaNoXeHHbLIM NNaTexoM, opopMUE 3aneky no E-mail, Tenedory, Ppakcy u noute (02002, Kues, yn.M.Packogoii, 13, k.106,
marasuH «MukpoHuka»). B 3asBke AONXHbI GbiTe pa3BopumBo ykasaHs! KO, U Ha3BaHWe KHUK, 8 Takke MHEEKC, aapecc U
®.1N.0. nonyyarens.

IOpuavryeckve nuua MOryT NOAY4MTb KHUMM Yepe3 CrieLCBA3b, ONNAaTHB 3aKas no 6e3HaNMYHOMy pacHeTy.

MonHwii npadic-nncT (okono 1500 HamMeHoBaHKA) MOXHO MORY4KTh, 3akasas ero no E-mail: info@micronika.com.ua
wnv ten. (044) 517-7377. Ha caitte komnaHum www.micronika.com.ua MOXHO O3HAKOMWTLCA C aHHOTaLI.MﬂMM v copepxa-
HUSIMU KHWT.
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