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MaTepuanbHyto NoaAepXKy XypHana

Pepakuus MOXET He pasfensTs MHEHUE aBTOPOB U He
HeceT OTBETCTBEHHOCTU 3a COAepXaHne peknambl

© «Pagnoxo66u». MepeneyaTka matepuanos 6e3
NMCbMEHHOTO paspeLleHns peaakuyn 3anpetueHa. Mpn
LMTMPOBaHNKN 06s3aTenbHa nonHas Gubnuorpaduyeckas
CCbljIKa C yKa3aHMemM Ha3BaHWs U HOMepa XypHana

Monnucao k nevatn 06.12.2004 r.

OTneyaTtaHo Ha XYpHasIbHOM KOMMJeKce n3natesibCrea
«Mpeca Ykpaitu», M.Kunis, Byn. Fepois kocmocy, 6

1 PIYM UMK «YyBawwus», 428019, r.Ye6okcapel,

np. W.Slkosnesa, 13.

O6wuii TMpax 12800 ak3.

3aka3 Ne 0148406, ueHa [oroBopHas
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JKypHan BbIXOAWT LIECTb pas B rop,
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BeHTunb dneMuHra - nepBas PaAMONaMMA ....veururesraresrasenranss B.lMectpukos

@ Hoeas TexHuka n TexHonorus: UHTEPHET-0630p
Boxplot Speaker Design Tool v.3 - MO gnsa pacyeta AC, pasgenvTenbHbix GUNbTPOB v Lenoyek 3o06e-
ns; PE Box Loudspeaker Utility v.1.1 - MO ansa pacyeta onTumanbHbIx napameTpos swuka AC n pasgenu-
TenbHbIX GunbTPoB; MO ProfiLab-Expert ans npoekTpoBaHus CUCTEM U3MePEHHs, ynipaBneHus nnu cbopa
[aHHbIX; «<ManeHbKuii» BUPTYanbHbid ocumnnorpad Digital Oscilloscope v.2.51; Realtime Audio Spectrum
Analyzer dupmbl InterFlex Systems - codT Ans «<NPOABUHYTOr0» CNEKTPANbHOrO aHanM3a; BUpTyanbHble
BEKTOPCKON v cBun-reHepatop Aasuaa Tannopa; BUpTyaNbHbIl ayaAnoTaxoMeTp Ans aBua-aBTOMOAEbHbIX
ABurateneli BHyTpeHHero cropauus - RPM Engine Speed Tacho V0.91 beta; DagGen for Windows; BupTy-
anbHble ayamonamepuTtenbHble Nnpubopsl Grpmbl DazyWeb Laboratories: dyHkUyoHanbHbI reHepatop SG
One PC Audio, TMS-1 PC Audio Test System - reHepatop 1 cnektpoaHanusarop (+ ocuunnorpad) B oa-
HOM uHTepdeiice, 4-kaHanbHbIM BUPTyanbHbIi ocumnnorpad; Vector One version 1.10 - pefakTop NpuHLM-
NUanbHbIX CXEM; MHTENNEKTYalbHbIN CBETOAMOAHBIN Gpenok TV-B-Gone; kamkopaep ¢ doTokamepoii
DuoCam2 VP-D6050i ot CamcyHr; kamkopzep oT CamcyHr - Miniket (VP-M105); «Meanakamepa» - Tak
dupma JVC Haseana Hosylo ceputo Everio; kamkopaep Sony HDR-FX1E Hoeoro ¢dopmaTa HDV; Buaeope-
kopzep Sharp BD-HD100 c Blu-ray disc R/W; Buaeopekopaep Panasonic DMR-E700BD ¢ ABYXCNOHbIM
Blu-ray disc R/W; o6Ban ueH Ha DVD-npowvrpsiBaTenu ¢ Noanepxkoin Bocnpon3seneHus B dopmare
MPEG4 (DivX); Bupeokamepa Sony RPV-C251 ¢ yrnom 0630pa B ropuaoHTanbHoi nnockoct 360°; TB-Tio-
Hepbl GoTView No3BONSIOT NPEBPATUTL MOHUTOP B NMONHOLEHHLIV Tenesn3op 6e3 MK; PCMCIA Sound
Blaster® Audigy® 2 ZS Notebook; Sound Blaster® Audigy® 4 Pro; nopTtatuBHble ayauonneepsl Sony Tenepb
6yayT cnocobHLI BOCNPOM3BOAMTL MP3; www.connect-europe.com OTKpbina NaaTHbIN MHTEPHET-CePBUC
3arpy3ku 6onee 300000 neceH; MX1000 - nepBas onTuyeckas 6ecnpoBoAHas MbILLKA C Na3epHbIM AaT4u-
Kom nepemellenns; UMC asTomobunsHoro YM34 TDA7454 dupmbl STMicroelectronics: 4x60 BT Ha 2-om-
HoWi Harpy3ke; MUMC npeuuanoHHoro npeobpa3oBaTtensi UCTUHHbIX CPEAHEKBAAPATUYECKUX 3HAYEHWI
LTC1967; TBeppoTensHule pene PVNO12 International Rectifier; NEC Electronics uPD9993 - nepBbliii «<Meno-
OVIAHBIV» 4nn Ans MOOMABHBIX TenedoHOB, NOAAEPXKMBAIOLLNIA He TONbKO 64-TOHOBYIO nonudoHuio dopmMaTa
MIDI, Ho 1 doHorpammel B dopmaTax mp3 n AAC; MUKpocxema Ansi «ayauopecuBEPOCTPOUTENER>» C NOA-
[epxkoW «kapaoke» u 5.1-06bemHoro 3syka: Wolfson Microelectronics WM8777; SpectraChip™ IF - uncd-
poBasi 3aMeHa aHanoroeoi Yactu ¢unbTpaumn Ha MY; 40-kaHanbHble 14-pa3psaaHble LLATM ¢ ogHOMONSpHbLIM
nutaHnem AD5380; TpaHcuBep HOBOW reHepaumn Alinco DJ-C7T/E pa3MepoM C KPeaUTHYIO KapTouKy; Ma-
norabapuTHbI UMNYNLCHBIA MCTOYHUK NUTaHusa Alinco DM330MV ¢ ManbiM ypoBHEM NOMeEX [ MUTAHWS;
CBSI3HOV annapaTtypbl; aBTOMATUYECKMIA aHTeHHbI aHanu3aTtop ZM30 dupmsl Palstar; aHTeHHbI TioHep
BT1500AL ¢pupmsbl Palstar; rubpuaoHas aHteHHa 2/HDQ21 anst 2-MeTpoBoOro AvanasoHa GprpMbl
Spezialantennen BAZ

U8 BaiimxecT 3apyGexHoit neproamnkm
OpHoTakTHLIM YM3Y Ha noneBbix TPAH3UCTOPAX; NaMMoBbIi ABYXTAKTHbIN IMHENHbIA YyCUnUTENb C napan-
JieNbHbIM NMUTaHNEM; TEXHOJIOTUS MCUXO0aKYCTUYECKOro PaCLLMPEHWS MOJIOCkI akyCTUYECKUX cucTem B obna-
CTV HU3LWMX 3BYKOBbIX YacTOT MaxxBass®; anekTpoHHbI cabBydep, paclumpsiowmii CyGbekTMBHO BOCNPU-
HUMaeMYI0 HUXHIOIO rpaHuLy akyctuyeckoin AYX AC ot 2/3 no 1,5 okTaB; CBETOAMOAHbIV CNEKTPOAHaNM3a-
TOp ANs ayaMoKoMmniekca; KoMOMHMPOBaHHbIN (peak/RMS) nameputens ypoBHS 451t CTYAUMHOIO ayamo-
KOMMNEKCA; BbICOKOBOJBTHLIV AnddepeHumanbHblii yeunuTens; aBToHOMHbIn CDROM-koHTponnep ¢ 1Y u
avcnneem; 610K NUTaHWS Ang AomallHein nabopatopun paguoniobutens; cxema nutanus 2...3 JIAC ot 6a-
Tapeun 12 B; aneKTPOHHbIN KOMHATHbIVE TEPMOMETP; NPOCTOE pelleHne npobnemMsl npuema SSB Ha Bewa-
TeNbHblE CynepreTepoanHHbIE NPUEMHUKM; UMMY/bCHBIA UCTOYHUK MUTAHWS, KOTOPLI NO3BONSIET MUTATh
TpaHcuBep cTabunbHbBIM TOKOM A0 25 A HanpsixeHvem 13,8 B npu paboTe oT 6aTapeii unu akkyMynsTopos;
1 gpyrvne Hanbonee UHTEPeCHble YCTPONCTBA M3 AeCSTKOB 3apyOexHbIX XypHanoB

Ea QUA-UARL WHdopmaumontbiit Gionnetets JIPY

EE Conueunas akTMBHOCTb, aHOManuu NpoxoXaeHus

1 nio6uTenbckas paguoceasb . @.Bywyes

Ell AsyHanpaBneHHas aHTEHHA BEBEPEAXKA ...cvvvrrrreeersssssessesaiiaans U.MoHyaperko

EE Tepmooxnaxpaowmne moaynu. BapmaHTbl NpakTUYECKOFO
MPUMEHEHMS «ouruiiirererirarassrn s s s s s s s s n s s s s snnranas A.Kawwkapos

E[d wWymosoii usmeputens umnenanca u KCB .. B.ApTemerko

Ef] Bnok nutanuns 13,8 B 25-30 A pna coepemeHHoro KB TpaHcueepa .. O.LLlyman

Ml Nepeaenka Teneensopos cranaapta PAL ans npuema
curHana SECAM ...

MsaToe 3aHaTHe «LLIkonbl paanoanekTpoHukn»

M  «Beunblit» kapTpumk ans «<SEGA Mega Drive-1l ......oooeeeeeccuuunnnnns C.Piomuk
BE  ABTOMOBMABHDI YMBY 2X22 BT ..evvverreunnereesssnnseeeesssssnnneeessnns 0.Capnvkos

Eﬂ YMS3Y HeopTopokcanbHoro ayamodpuna Ha MY50 .........cvevevevenenennnns C.KyOYLLINH

OT peaakummn

UnyT nocnenHve aHw noanucku Ha 6yaywmii roa, He 3abyabTe ee BoBpeMsi opopmMuTs!

Ecnu Bbl He Mony4unu kakon-nnbo HoMep XypHana no noanucke (T.e. BaM yxe A0CTABNEH cnepy-
IOLLMIA, @ NpeablayLLEro HeT), TO MPULLIMTE B aapec peAakuuy BMeCTe C OpUrMHanom Ballei nognmc-
HOWi KBUTAHLUMW CMpaBKy BaLLEro No4TOBOrO OTAENEHUS B TOM, YTO STOT HOMEP K HUM He MOCTynwu.
Mbl BbILIEM BaM HeLOCTaIOLWMi HoMep 6ecnnaTHo UHAMBUAYaANbHOW 3aKka3HoW BaHAEPObIO.



PALVIONCTORPN

BeHtuno ®dnemuHra - nepeas paguosiaMmna

K 100-netuio usobpeTeHust gByxsreKTpOgHOU 371eKTPOHHOU r1amMIibl

BypHo pasBuBaloLascs paanoTexHmka Hava-
na 20 Beka TpeBoBana 605ee COBEPLUEHHbIX N
cTabunbHbIX B paboTe KOHCTPYKLMIA AEeTEKTOPOB.
B aTom HanpaBnenun paboTtanu yyeHble B pas-
HbIX CTpaHax mupa. Benvkomy nsobpetatento
T.A.9aucoHy (Thomas Alva Edison, 11.02.1847-
18.10.1931) He yaanock cTaTb NepBbIM B CO3Aa-
HMKW CUCTEMbI PAAMOCBSA3U, HO, He B3Upas Ha 3To,
MHOrVe ero oTKpbITUS U n306peTeHns nanv Ton-
4OK K CO3AaH1I0 BaXHENLINX YCTPOICTB, CNOCO6-
CTBOBABLUNX NPOABWMXEHNIO PAANOTEXHUKN BNe-
pen, B 4aCTHOCTMW, BaKyyMHOro Avoaa.

M He cnyyaiiHo GbIBLUEMY KOHCYNbTAHTY 34u-
COHOBCKOM komnanum B JToHaoHe «Edison Electric
Light Company» ¢ 1882 r. no 1895 r. IxoHy
Am6po3y dnemuHry (John Ambrose Fleming,
22.11.1849-18.04.1945), puc. 1, npuwna mbiCnb
npoBecTH TLia-
TenbHOE WC-
cneposaHue
«adpdpekTa
3ancoHa» u,
OCHOBbIBAsACb
Ha NoJsTy4eHHbIX
pesynbrartax,
co3patb «Ben-
TUnb dnemun-
ra» (no aurn.
Fleming’s
Valve, valve
nepeBOANTCS C
aHrn. Kak BeH-
TUNb, KnanaH).
«BeHTunb Pre-
MWHra» - Takoe
Ha3BaHve ume-
na [BYXanekT-
ponHas anekT-
poHHas namna B Hadvane 20 Beka. [laHHoe yCT-
POWMCTBO MONMYYMSIO HA3BaAHWE BEHTWAS, NOTOMY
410 OHO 06naAano cnocobHOCTLIO NponyckaTb
3NEeKTPUYECKNIN TOK TOSIbKO B OAHOM Hanpasne-
HUW. B 0TeyeCTBEHHOW NnTepaType yaLle BCTpe-
yaeTcs Ha3BaHuWe «BeHTunb dnemuHra», xots
MHOrAa BCTpeyaeTcs U Apyroe HassaHue - «[y-
CTOTHbIN KnanaH». 3Ta 9NeKTPOHHas namna oT-
Kpblna apy paanoaneKTpoOHUKM, OTPacn, OCHO-
BaHHOWN Ha MCNONbL30BAHUW ANEKTPOHHbLIX NOTO-
KOB ANS Lenei pagnocesasu.

B 1879 roay Bo Bpems MCNbITaHWUS NepBbIX
OMbITHBIX MAPTUIN BaKyyMHbIX 3NEKTPUYECKMX
NnaMmn C YronabHOM HUTbIO Hakana ocoboe BHUMa-
Hve T.3amMcoHa npuenek oguH aedekT namn -
noyepHeHne BHYTPEHHeN MOBEPXHOCTUN CTEKSH-
HoOW KonBbl. OHO HanNpsMyio ONpeaensnocs Anu-
TeNbHOCTbIO 3KCMyaTaumm namnel. HyxHo 3ame-
TUTb, 4TO B FA30HAMOJIHEHHbIX lamnax ¢ BONbG-
pPaMoBON HUTbIO Hakana 3ToT AedekT NoyTH He
3ameTeH, U HeM3BeCTHO, He nonaguce T.3amnco-
Hy namna C yroibHOW HUTbIO, COCTOSANOCH Obl OT-
KpbiTne adpdekta ero umenn nnm Het? Mocne
HabnoneHnii T.OAMCOH NPeAnonoXu, YTo Mo-
yepHeHue NpeacTaBnsieT coboi HaneT menbyan-
LUMX 4aCTUL, Yrns, KOTOpble OTOPBaNNCh OT Ha-
rpeTor HATW Hakana u MMeloT OTpULATeNbHbIN
3apsia. Mpv aTom okasanock, 4To y BeTsu U-06-
Pa3HO M3OTHYTOW HUTK Hakana, CoeAMHEHHOM C
NONOXWTENbHBIM NEKTPOLOM BaTapemn NuTaHus,
00pa3oBbiBaeTCs y3kas Gonee cBeTnas nonoc-
ka. Monyyanock, 4TO OAHA BETBb HUTW IKPAHU-
posana apyryto. M3 atoro cnefosano, 4To ecnu
B CTEK/SIHHYIO KOnby BBECTW OOMNOSHUTENbHbIN
3NeKTPof, COeAMHEHHbIN ¢ nntocom 6atapeu, To
OH JomkeH ByaeT nMpuUTArMBaTh OTPULLATENBHO
3apspkeHHble HacTuubl. Yxe 13 dpespana 1880 r.
no ackmaam T.9amcoHa 6bina U3rotToBneHa nam-
na ¢ AONONHNTENbHLIM 31eKTPOAOM - puc.2. Yan-
BUTEJNIbHO, HO 3CKM3 Nammnbl CO BCTaBIEHHbIM
BBEPXY NlaMnbl HaJ, HUTbIO Hakana NPoBOAOM, TO
€CTb [OMONHUTENbHBIM 9NEKTPOAOM, NPeacTaB-
nan cobor npotoTvn GyayLiero anekKTPOHHOMo
npubopa - AByx3anekTpoaHon namnel [1]. Jonoa-

Puc.1. A.®dnemuHr B nepnos
nposeAeHns uccaenoBaHuii
«appekra 3ancorHa», 1899 r.

JINHHO He n3Be-
CTHO, Hayan nu
Torgpa  CBOM
onbiTel T.94M-
COH MAKN HerT.
M3BecTHO
O[HO, 4TO BEM-
Kuii n3obpeTta-
Tenb BO3Bpa-
TUNCS K OnbITaM
C 9TOV Nnamnow
TOMBKO 5 MIOHS
1882 ropa.
OnekTpon, BHa-
Yane npencTas-
nan cobon ky-
COK MpoBOAA,
KOTOpbIVi NOTOM
6bln 3amMeHeH
MeTannmyec-
KOV NNACTUHOW.
Benwukuit n306-
peTatenb 06Ha-
pyxun, uTo
€C/nn 3TOT anek-
TpoA, Obln cCoeAuHeH Yepes ranbBaHOMeTp C Mo-
NOXMTENbHBIM KOHLOM HUTK, TO Yepe3 n3mepu-
TeNbHbIA NPUBOP NpoTekan aNeKTPUHeCKnit ToK.
Ecnu e anekTpog, 6bin coeiMHeH ¢ oTpuLaTeb-
HbIM KOHLIOM, TO HMKakKoro Ttoka He 6bino. Kpo-
Me TOro, 6blNI0 3aMeyeHO, YTO BENNYMHA NpoTe-
KaloLLLero Toka 3aBUCUT OT CTeneHn pasorpesa
HWUTW. 3TO NPOM3OLLNO B NepBo nonosuHe 1883
ropa. OTKpbITOe siBNeHne BblNo Ha3BaHO «ad-
dekToM damcoHa». He Haiaa fONXHOro 06bsc-
HEHWS OTKPLITOMY siBNIEeHMIo, T.9A1CoH noapo6-
HO ero onucan u Ha4yan paboTaTb Haj ero npak-
TUYECKUM ucnonb3oBaHnem. K atomy ero nop-
TONKHYNa 0gHa 0COBEHHOCTbL Namnbl ¢ 406aBOY-
HbIM 3N1EKTPOAOM: NPU U3MEHEHUW HaNPSXKEHUS
NMUTaHNS HUTW Hakana NPouCXoaaT konebaHus
CUNbl TOKA B Lienu rasbBaHOMeTpa, COeIMHEHO-
ro ¢ anekTpoAoM. T.3AMCOH NOCTPOUN Ha anek-
TPWYECKOM namne ¢ AOMNONHUTENbHBIM NEKTPO-
[IOM BbICOKOYYBCTBUTESbHbIA MHAMKATOP M3Me-
HeHust HanpsixeHus n 15 HosBps 1883 ropa no-
[lan Ha Hero naTeHTHylo 3asiBKy, Hageschb B Oy-
[ylieM Ha ero KoMmepyeckuii yernex. Xots npu-
60p 1 He NOYYUA LWMPOKOro PacnpoCTpaHeHuns,
HO OH He 6bin 3a6bIT. B nepByio MUPOBYIO BOMHY
€ro 1Mcnonb3oBany 41 peryimpoBaHns reHepa-
TOPHOrO HaNPsXXeHUs B pagvoannapaType camo-

Puc.2. 3ckus-zagaHue
T.3 ans Ta

Ne 1'._' 13 ¢pespans 1880,;'.

neToB.
Mocne atoro T.3-
OUCOH  M3roTOBMA

371eKTPUYECKYI0 nam-
ny ¢ [o6aBOYHbIM
3neKTpoaom puc.3 [2]
1 OTNpaBun ee Ha OT-
KPbIBLUYIOCS! 2 CEHTSH0-
ps 1884 r. MexayHa-
POAHYIO 3NeKTPOTEX-
HUYECKYIO BbICTaBKY B
dunapensdum, 1
6onblue He 3aHuman-
csl 97Ol npobnemoi.
21 okT6pst 1884 T.9-
LWCOH monyyun na-
TeHT Ne 307 031 Ha
«3NEeKTPUYECKNIA WH-
nvkaTop» (Electrical
Indicator), puc.4.
HemHoro nosxe,
NPUCOeAVNHNB OTAENb-
Hyto 6aTapeto K aHozy,
BbINO/IHEHHOMY B BUAE
Kpyrnoro avcka, Asa
npenopasaTens rmm-

Puc.3. Jlamna T.3au-
COHa C OMO/IHNTENIbHbIM
anekTpoaoMm B BuAe nna-
CTUHBI.

Ha3uK B HEMELIKOM ro-
poae BonbodeHbyTTe-
ne tOnnyc 3Anbetep (J.
Elster, 24.12.1854-

Bukrop lNectpukos, CaHkT-lNeTepbypr

o et T. &. EDISON
ELEGTRIOAL IEDICATOR.

Patented Oct. 21, 1884,

Ho, 307,081,

INVENTOR

A I3

AV S
Aol

Puc.4. Cxema anekTpuyecKkoro uHankaTopa u3
natenta Ne 307031 T.9aucoHa. 21 okrsbps 1884 r.

8.04.1920) n laHc TewTenb (H. Geitel,
16.07.1855-15.08.1923) nokasanu ogHoHanpas-
NEHHbIV XapakTep NpoTeKaloLWwero anekTpuyec-
KOro Toka, npeacTaBnsioLLero cobo, kak noTom
0Ka3anocCb, TEPMOINEKTPOHHYIO IMUCCUIO ANek-
TpoHoB. O6 anekTpoHe TorAa etle He BbINO HU-
4ero U3BecTHO, OH Bbln OTKPLIT JX.TOMCOHOM
ropasgo noaxe, Tonbko B 1897 rogy. B Teuenune
nocnepyowmx asaguatv net apdekt damcoHa
n3yyancs MHOFMMU yYEHbIMU.

AM6p0o3 dDnemuHr y3Han 06 3TuX akcnepw-
MeHTax oT Yunbsima Xammepa, cnyxatiero kom-
naHuy BAMcoHa, KOTOpbI Haxoauncs B JIoHao-
He Ons KOHTPONs cTpouTenbcTBa [sopua dau-
CoHa Ha JloHpoHckol Beictaske 1882 ropa. B
3TOM Xe roay A.dPneMuHr 6bin NpUrnatleH B KOM-
naHuio SAMCOHA B Ka4eCTBe KOHCYNbTaHTa, 0f-
HOBPEMEHHO 0CTaBasiCb NPOPECCOPOM INEKTPH-
4eCKMX UCCNefoBaHNi B KOPONEBCKOM Konnea-
xe JloHooHckoro YHuBepcuTeTa. B konnepxe
A.dnemuHr npoBen psp, 3KCNepUMEHTOB, CBS-
3aHHbIX C «adpdekToMm dancoHa». OH 3ameTunn,
4TO MPW BbIXOAE W3 CTPOS 3NEKTPUYECKOW nam-
bl CTEKNSIHHBIA COCYA, U3MeHsIeT uBeT. 3anas-
LUNCb BOMPOCOM, MOYEMY CTEKNSIHHbIV 6annoH
CTaHOBUTCSl TEMHbIM, OH NMPOBEN MCCefoBaHNe
1 06HapYXWJ1, YTO Y MHOTUX AnuTensbHo paboTta-
IOLLMX TaMMN UMEETCs NIHUS Ha CTekne, KoTopas
He MeHsieT LuBeT. 370 Gbino NofobHo cnepy, oc-
TaBNeHHOMY ManbLueM pyku, MPOBEAEHHOMY MO
3akonyeHHoMmy cTekny. CBeTnas nuMHWs pacro-
naranacb HanpoOTUB Pa3orpeToi HUTU U NOBTO-
psna ee dpopmy. Monyyanock, 4To crekno 6an-
NOHa ABNsieTCs cBoeoBpasHbIM 3KpPaHOM, Ha KO-
TOPbII MPOELMPYIOTCS HacTULbI, BbieTaloL e u3
HarpeTolr HUTU Hakana. Y4eHbli Npeanonoxun,
4TO YACTULbI NPEACTABNSIOT COBO MONEKyNbI yr-
nepoaa. HeMHoro nosxe oH yCTaHOBWI, 4TO 3TU
yacTuubl 3apsixeHbl oTpuuaTtensHo. Bnocnea-
CTBMM 0Ka3asnocCb, 4TO 3TU YacTULpbl NPeLcTaB-
NA0T coBOM HU YTO MHOE KaK 3NEeKTPOHbl. 26
masi 1883 r. A.dnemMuHr no peaynbtaTam uccne-
[oBaHWi npepacTaBun goknag B dusnyeckoe
O6wwecTBo JIOHOOHA Mo Ha3BaHUeM «HABneHve
MONEKYNSPHON pagvauuy B CBETSALLMXCS Nam-
nax».

B 1884 roay A.®nemunHr coBepLUM Noe3aKy

B
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B CLUA, 4T0o6bl BCTPETUTLCS CO CBOMM BpaTtom,
npoxueaowmm B Helo-Ixepcu, a Takxe 03Ha-
KoMUTbCS ¢ nabopatopueit T.9ancoHa. 3anNCoH
nokasan A.@neMrHry aKCnepuMEHT C 3NEKTPU-
4eCKOoW Namnon, cogepxallen BHyTPU MeTaniun-
4eCKUI 3NeKTPOA, YeM ero o4eHb yamsun. Ame-
puKaHckuii nsobpeTatens Takxe pacckasan aH-
rNYaHUHY 0 CBOMX HGe3yCreLlHbIX NOMnbITKax uc-
Nnosb30BaTh 3TO YCTPONCTBO L5 PEryNIMpoBaHus
9N1EKTPUYECKOrO TOKA, NPOTEKAIOLLEro B 3/1eKT-
PUYECKNX OCBETUTESNBHBIX CeTax. Bo Bpems no-
e3nku A. dnemuHr yaHan 06 otkpeitun B.K.PeH-
TreHa (27.03.1845-10.11.1923). 310 m3BecTue
no6yauno ero cCHOBa 3aHATLCS «apPekTom dam-
COHa». Pe3ynbTatbl 3TOro atana uccnenoBaHui
ObINN U3N0XEHBI B CTaThe «[lanbHelilee nccne-
nosaHue addekTa SaMcoHa B namnax Hakanu-
BaHus» (A Further Examination of the Edison
Effect in Glow Lamps), ony651MkoBaHHO B Ut0Sb-
CKOM Homepe xypHana «Philosophical Magazine»
3a 1886 .

B 1888 rony A.®neMuHr noay4ms HeCKosbko
cneuuanbHbIX 1amn € YrofibHbIMU HUTSIMU Haka-
na, coenanHbix T.9amcoHom B CLUA u capom
Oxo3edpom CsaHom (Sir Joseph Swan) B AHr-
JIUK, N NPOBEJ C HUMU CEPUIO HOBLIX 3KCMepu-
MeHTaNlbHbIX MCCnefoBanuii. Jlamnel copepxa-
NN HWUTW Hakana, KoTopble Bbln «COrHyThbl NO-
[o6HO NoakoBe», a B CTOPOHE OT HUX HAxXoamn-
Csl MeTaNIMYeCKMin 3NeKTPOL B BUAE TPYOOUKM.
CoepavHMB 3TOT 3NEKTPOA, C MUHYcoM BaTapeu
Hakana, oH 3ameTun, 4To 6oM6apPAMPOBKM Ha-
9NEKTPU30BAHHbIX 4acTUL, He npoucxoauT. Uc-
cnefosaTtenb Takxe 06paTna BHUMaHMe U Ha To,
4TO €CM MeTaNIMYECKNI SNEKTPOL, BbINONHEH B
BMAE NNACTUHbI U COEAMHEH C MNIOCOM Hakasb-
Hoi 6aTapeu, TO B 3aBUCUMOCTU OT €ro pacro-
JIOXEHUS OTHOCUTENBHO HUTU Hakana u3MeHsieT-
€Sl MHTEHCMBHOCTb MoToka 4Yactuy. N3meHss
$opMy anekTpoza, OH COrHyN MeTanMyeckyio

nnacTuHy B

—_- BUAE LUNNHA-

pa v pacrnosno-

Xun ero Ta-

W o KM 06pasom,
4TO HUTb Ha-

1 Kana okasa-
nacb BHYTpM

1 ero. Coegu-
F . HWB MeTannu-
yeckuni un-
NMHAP C nnto-
COBbIM 3/1EeKT-
poLOM, OH 06~
Hapyxuin, 4To
B 3TOM Clly4ae
ranbBaHO-
MeTp Nnokasbl-
BaeT CaMmbii
6onbwoi
anexkTpuyec-
KW TOK B
B CcpaBHeHUu ¢
LPYrUMW TU-
namu u nono-
XeHunsamum

Puc.5. YcTpoiicTBo ABYX3/1€KT-
poaHoii namnsl A.dnemuHra.
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Puc.6. Mpouecc AeTeKTUpoBaHUS B ABYX3JIEKT-
poaHoii namne.

anekTponos, puc.5. Ans A.dnemunra crano
SICHO, 4TO MEeTaNAMYeckuit LUANHAP C MOJIOXU-
TenbHbIM NOTEeHUManom cnocobeH ynaBnneaTb
HadNeKTPM30BaHHbIE YACTULIbl, KOTOPbIE BblNeTa-
10T U3 pa3orpeToit HUTK Hakana. OH npuwen K
BbIBOZY, YTO YCTPOICTBO, COCTOSILL,EE U3 HUTW Ha-
Kana v MeTannmyeckoi nnacTuHel, MOXeT BblTb
VCMONb30BAHO KaK BbINPSIMUTENb HE TOJbKO Me-
PEMEHHbIX TOKOB, UCMO/b3YeMbIX B MPOMBbILLIEH-
HOCTU, HO TakXe U BbICOKOYACTOTHbIX TOKOB, UC-
nonb3yemsblx B pagno, puc.6.

B 1899 r. A.dneMUHr CTaHOBUTCS TEXHUYEC-
KM COBETHMKOM KOMMaHuu Marconi n y4actsy-
eT B paboTax no npoekty Poldhu, nepenaye cur-
Hana Yepe3 ATnaHTuyeckuii okeaH. OH paspa-
6oTan Ans aTUX Lenei nepeatoLLyto annapary-
py, KOTOpylo noTom yctaHosunu B KopHyonne
(Anrnus). 12 pekabps 1901 ropga cocrosnacb
papvonepenaya kofoBoro 3Haka Asbyku Mop-
3e «S» yepe3 ATNAHTUYECKMI OKEaH C MOMOLLLbIO
06opynoBaHusi, NOCTPOeHHOro A.PneMrUHrom.
Ha ocTtpose HbiodayHanena 'ynbensmo Mapko-
HW NPUHUMAN CUTrHaN Ha MPOBOJIOYHYIO AHTEH-
HY, MOAHSTYIO BbICOKO B He60 ByMaxHbIM 3Meem
(MO APYr1M MCTOYHMKAM - BO3YLUHbLIM LLIAPOM).
[o cux nop naet cnop o TOM, AeCTBUTENbHO
m I.MapKoHM Ha NPYMUTUBHLIN PaANONpPUeM-
HWK C KOrepepoM NPWHSN CUrHas, NOCNaHHbIN ne-
penaTynkom u3 AHraMK, Unu 3a curHan Gbiu
NPpUHATBEI aTMOChepHble paspsaabl? BeposTHo,
4TO MMEHHO Noce aHannM3a NPOBEAEHHOr0 3KC-
nepvmeHTa, A.®neMuHr npuLien K BbIBOAY, 4TO
60MbLUMM NPENSTCTBUEM A5 AaNbHENLLEro yBe-
NNYEHNs JanbHOCTV PaanocBs3n aBnseTcs ma-
Nas YyBCTBUTENIbHOCTb MPUEMHOV padvoannapa-
Typbl. B 3TOT nepuop, BpeMeHn paavmonpuemMHm-
K1 CTPOWIMCL B OCHOBHOM C MCMO/b30BaHNEM
korepepa. Meicnb 0 3ameHe korepepa 6onee
4yBCTBUTEJIbHLIM YCTPOMNCTBOM 3acTaBuia ero
BKJIIOYMTBCS B MOMCKM NYYLLIEr0o MHAMKATOpa pa-
LmoBonH. OagHaxabl, BO Bpems paboTbl C XMMU-
4eCKMMMN [eTeKTopaMu OH BCMOMHUII O Nnamne
OAMCoHa C AOMNONHUTENBHLIM 3N1EKTPOLOM U MO-
pyman: «A noyemy 6bl He nonpo6oBaTh Npume-
HWUTb Nnamny?»

[ns peanu3aumn BbICKa3aHHOW MAen OH MNo-
cTpoun aga konebaTeNibHbIX KOHTYpa: OAWH C
LBYMS neieHckumMn 6aHkamu (KoHaeHcaTopa-

1) M KaTyLWKOW MHOYKTUBHOCTM, a APYrom - Ta-
KOM Xe, HO C NOAK/IOYEHHBIMU K HEMY ABYMS AiBY-
X3MeKTPOAHLIMU NamnamMun 1 raibBaHOMETPOM.
O6a KoHTypa Oblfn HACTPOEHbI Ha OAHY YacTo-
Ty. Bnocneactsun A.®dnemuHr BCnomMuHan: «3T1o
6bINI0 OKONO 5 4acoB BeYEpPOM, KOraa NoCTpoii-
Ka pafnoycTpoincTs Bbina 3akoHYeHa. 9, KoHeu-
HO, BonbLUe BCEro CTPeMMCs Kak MOXHO ObICT-
pee BCe MpPOBEPUTb, He Tepsis BpeMeHu. Kak
TOMbKO B N1abopaTopunn Mbl YCTAaHOBWIIN [1BA KOH-
Typa Ha HEKOTOPOM PaCCTOSIHUM ApYr OT Apyra,
S Ha4Yan co3gasaTh konebaHvs B NepBOM KOHTY-
pe. K MoeMy BOCXMLLEHWIO, 1 YBUAEN, 4TO CTpen-
Ka ranbBaHoOMeTpa ykasasna ycToiymsoe npsmoe
NPOXOXAeHne Toka, a 0TCIoAa M pelleHne npo-
651eMbl BbINPSIMAEHUS BLICOKOYACTOTHBIX Gecnpo-
BOJIHbIX TOKOB C MOMOLLIbIO CMeLnanbHO 3neKT-
POHHOI namnbl. Heobxoaumasi petanb ans pa-
[MOCBA3M Oblna «HaaeHa». ATo Oblna 3NEKTPOH-
Has namna!

9 cpasy yBuaen, 4To MeTannanyeckas nnactu-
Ha fonXHa ObITb 3aMeHeHa MeTanNMyeckum Ly-
JIMHAPOM, OKPYXAIOLLMIA BCIO HATb, YTOOLI COOU-
paTb BCe 3NeKTPOHbI, NpuneTatoLlmne K Hemy. Y
MeHs! Bbl10 MHOTO 1AM, COAEPXKALLMX YroNibHble
HWUTW Hakana u MeTannmyeckve LMAMHAPSI, KO-
TOpble UCMONb30BANUCH AN BbINMPSAMIEHUS Bbl-
COKO4aCTOTHbLIX TOKOB GECNPOBOAHON Tenerpa-

nu.

OTOT MHCTPYMEHT §i Ha3Ban «knanaH koneba-
Huii» (oscillation valve). Bbino cpasdy ycTaHoB-
neHo, 4To B BecnpoBofHOi Tenerpadun 3ep-
KasbHbI ranbBaHOMETP MOXHO 3aMeHUTb 00bI4-
HbIM TenedoHoM, korpa ons 6ecnpoBOfHON Te-
nerpadumn ncnonb3yercsa cucrema mckp. B Tta-
KOM BMAe, TO eCTb B Ka4yecTBe nHaukatopa bec-
NPOBOJHbIX BOJH, TenerpadHas komnanms Map-
KOHM Yallie BCEro 1cnosib3oBana Mo knanaH».

PARMONCTOPU

[ByxanektponHas namna A.dnemuHra npea-
cTaBnana cobol CTekNsHHbIN GannaoH ¢ BnasiH-
HOW B HUXHEN ero 4acTu HWUTbIO HaKannBaHUs,
BOKPYr KOTOPOW pacnonarancs 4ONONHUTENbHbIV
9NeKTPOA B BMAE MeTaNInyYecKkoro umnumHapa,

Puc.7. O6wwuii BUR 0[HOM U3 peasibHbIX KOHCTPYK-
ynii «Bentuns ®dnemunra». OkTa6pb 1904

puc.7. BHyTpy GannoHa AaBneHvie Bo3gyxa CO-
crasnsno 0,01 mm pT. cT. UmnnuHap nonyysmn Ha-
3BaHWe «aHof», @ HUTb HaKana - «katof». OCHOB-
HOe Ha3HaueHue cBoelt namnbl A.PnemuHr Buaen
B POSIN AEMOZYNSTOPA, TO €CTb B BblAENEHNN HU3-
KOYACTOTHOrO CUrHana, CbILLMMOTO YesIoBe4ECKM
YXOM, N3 MOAY/IMPOBAHHOIO CUrHasNa BbICOKOW Ya-
CTOThI. MI306peTeHne 6bino 3anateHToBaHO B Be-
nvkobputaHum 16 Hos6ps 1904 ropa, a cam na-
TeHT 3a Ne24850 Ha n3obpeTeHne ABYXaneKTpos-
HOWM namnbl GblN BblAAH HA cnenytowmnii rog [3].
Oco6eHHOCTbIO naTeHTa Obio0 TO, YTO B CXeme
npYemMHunKa ¢ BakyyMHbIM ANOAOM MPUHSTBI CUr-
Han GUKCMPOBANICA HE HA HAYLUHWUKW, @ BU3yaslb-

Fig

o, FE-

4

e
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Puc.8. Cxemsl pa, P Ha ABY T-
poaHoii namne u3 nateHta A.®nemutra.

HO, C MOMOLLbIO 3epKaNibHOro ranbBaHoOMeTpa,
pumc.8. Buibop crnocoba ¢pukcaumm bbin cBsi3aH C
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PADLAOUCTOPU

3a 310 n3obpeterne A.PnemuHr ynoctoun-
ca MHOrux Harpag. JloHgoHckoe Koponesckoe
O6wectBo Mckycects B 1921 ropy Harpaguno
CBOEi caMoli BbICOKOI Harpanov - 3010Tol Me-
nansio Anbbepta, puc.9. OH Takxe nony4un

Puc.9. A.®@nemunr. 1904 r.

mMepans KenbsuHa, megans @apages ot MIHCTU-
TyTa UHXEHEPOB - 3NIEKTPUKOB U HPAHKIIMHCKYIO
Mepanb MHctutyta dparknmta B Punagensdun.
B mapTte 1929 r. emy 6bi10 NPUCBOEHO 3BaHWE
6apoHeTa C TUTY/IOM «C3p» 3a «LieHHOe CyXe-
HWe Hayke W NPOMBbILLIIEHHOCT».

[ByxanekTpofHas namna B ponu getekTopa
XOT$1 MO YyBCTBMTENBLHOCTM U YCTynana, Ckaxem,
6apeTTepy ®ecceHeHa WM XOpOLIO M3roToB-
JIEHHOMY KPUCTaNM4eckoMy AeTeKTopY, HO npe-
BOCXOAMNA X MO CTabunbHOCTM paboTkl, BCe-
raa 6bina rotoea K npuemy pagmocurHana u u4to
BaXHO, He TpeboBana MexaHM4ecknx peryamnpo-
BOK. HeB3npas Ha peBONIOLMOHHOCTb HOBOTO
1n306peTeHunsi, BeHTUNb PnemMuHra ¢ TpyaoM BHe-
Lpsncs B paaroannapaTypy, Tak Kak CTou O4eHb
[oporo, u ans ero pabotsl TpeboBanacb MOLL-
Has HUTb Hakana. .MapkoHu B CBOMX pagmoyc-
TPOMCTBAX NPUMEHSN «BeHTUNb PnemuHra»
TOMbKO B 3HA4YMTENBHON CTeneHn Gnaronaps paH-
Hee JOCTUrHYTLIM AOrOBOPHBIM 0653aTeNbCTBam
C aBTOPOM 1306peTeHus.

B 1905 rogy A.®nemuHr CKOHCTpyupoBan
NPUEMHWK C 1aMNOBbIM AETEKTOPOM 1 MPUEMOM
pafMoCUIHanoB Ha rofioBHble TenedoHhl,
puc.10. B 3TOT neprof, BpeMeHu s noctpoe-

Puc.10. O6wmii BuA pa,

Ha ABY

HUS PaAMONPUEMHUKOB C ABYX3N1EKTPOAHOM JlaM-
Mo NCMob30BaINCh iBE OCHOBHbIX CXeMbl: 1 - 6e3
MCTOYHMKA @aHOLHOro HanpsixeHusi, 2 - ¢ 6arta-
peli B Ka4eCTBE UCTOYHNKA aHOAHOIO Hanpsxe-
Hua. Cxema paguonpuemMHuka ¢ BakyyMHbIM
OM0O0M B KadeCTBe JeTekTopa npusefeHa Ha
puc.11. Takas cxema paboTaeT 3Ha4UTENBHO YC-
TOWYMBEE, HEXENN C KPUCTANIMHECKUM JeTek-
TOPOM (MeTanIm4eckoe ocTpme-kpucTann). Kak
nokasann uccnefoBaHnsa, OVOAHbLIA NamMnoBbIn
[eTeKTOp BHOCUT He3HauYuTeNbHble MCKaXEeHUs
npu npuemMe pagmMocurHanos, eCnn noasoaMMoe
nepemMeHHoe HanpsXXeHne nMeeT 3HA4YNTENbHYIO

A2

HWe BTOPOW - oTpuuatenbHo. TOK Yyepe3 Aunoa
NPOXOAMUT TOJbKO B TEYEHWE MONOXUTENbHbLIX
nosynepuoaoB HaNpPskeHUs Ha aHoAe, a Npu oT-
puuaTenbHbiX Nonynepuoax Tok B aHOAHOW
Lenun oTcyTcTByeT. HecMOTps Ha TO, YTO B aHOA-
HOW Lenun nepemMeHHoe HanpsxeHue, TOK B Hel
6yneT Teub B OAHOM HanpasieHunn n 6yaet npo-
MNCXOAMTb NPOLIECC BbINPSIMAEHNS NEPEMEHHOI0
Toka. Korga aHog meeT NoNOXMTENbHbIN 3apsa,
TO TOK MPOXOAMT Yepes3 ayAMOHAYLIHUKU 1 Bbl-
3bIBAET WX pPeakumio Ha U3MEeHEeHVe amnanTyabl
npoTeKaloLLEero Yepes3 HUX MynbCUpYIOLLEero ne-
peMeHHOro Toka. AMNANTYAHbIE U3MEHEHUS CO-

nepxat B cebe 3BYKOBble

konebaHus, KkoTopble Gbinu

HanoXeHbl Ha BbICOKOYaC-

TOTHble KonebaHua Ha ne-

pepatoLLen pagnocTaHumn.

BoioeneHne mn3 CNoxHOM
$popmbl nynbcupyoLlLero
TOKa 3BYKOBbIX 4aCTOT MPO-
NCXOAUT B Lenu AMOLHOMo

[LeTeKkTopa 1 ayavMoHayLUHKW-
KOB, NapanfensHo KOTOPbIM
00bI4HO BKO4AETCS B10KM-

g

Puc.11. Mp

cxema paamc
HUKa Ha ABYX3/IEKTPOAHON namre.

amnauTyay (1...2 B v 6onee). Ecnu nogsoanmoe
HanpsHXeHne CoCTaBNseT 0NN BOSbTA, TO Takomn
NaMnoBbIf AeTeKTOp MMeeT Manoe BXOAHOe CO-
npoTMBeHMEe. 3TO NPUBOAUT K LUYHTUPOBAHMIO
Kone6aTenbHOro KOHTYpa, K KOTOPOMY AMOf, Npu-
COefVHEeH U, KakK CNeacTBre, CHUXEHNIO o6poT-
HOCTU KOHTYypa. DpPeKkTUBHOCTb paboThl Nam-
NoBOro AeTekTopa xapakTepnayeTtcs KoadppuLm-
EHTOM Mepefayn HanpsxeHns Kn:UHq/(mUHeC),
roe U, - aMnauTyaa HU3Ko4acTOTHOM COCTaBAs-
loLLen HanpsxxeHus Ha Beixofe aetektopa, U, -
amMnAnTyaa Hecyllen 4acToTbl CUrHana Ha BXO-
e fetektopa, m - rnybuHa mopynsuuun. Yem
Gonblue K, Tem nyyiue npy npoymnx pasHbIX yC-
JIOBUSX C/IbILLMMOCTb NPUHYMAaEMON PaanocTan-
umn.

paduryeckn NpUHUMN AMOOHOIO AETEKTUPO-
BaHUs nokasaH Ha pwmc.12. Ha rpacduke noka-
3aHa xapakTepucTvka Avona, nokasbisawoLas,
KaK N3MeHSeTCs aHOHbIN TOK Namrbl B 3aBUCK-
MOCTV OT M3MEHEHNS aHOAHOr 0 HANPSXXEHNS Npu
nogaye Ha aHof, BbICOKOHAaCTOTHOrO MOAYANPO-
BaHHOro curHana. Hanpsixexue Ha aHoae nsme-
HAETCSH He TONbKO MO BEeNMYMHE, HO M MO 3HAKY.
B TeyeHne oaoHOM MONOBMHBLI Nepuoja OHO Mo-
JIOXMTENIbHO N0 OTHOLLEHMIO K KaToay, a B Teue-

TPOAHO/ namne KOHCTpykunn A.@nemunra. 1905 r.

POBOYHbIN KOHAEHCATOP eM-
KOCTbIO OT HECKOJIbKMX COT
[0 Thicsumn nukodapag. bes
3TOro KOHeHcaTopa 3BYKO-

Puc.12. MpuHuun gnoa-
HOro AeTeKTMPOoBaHus

Bble 4aCTOTbl, BOCMPOV3BOAVMbIE ayANOHAYLLHU-
KaMu, nepenasanncb Obl ¢ OONBLLUNMUK NCKaXe-
HUSIMU.

B panbHeinwem B paanonpuemMHmnkax ¢ BeH-
Tunem dnemvHra Ans noBbllEHUs KaYeCTBEH-
HbIX MoKasaTtene aeTekTopa npu AUOAHOM Ae-
TEKTUPOBAHWUWN HA aHOA, NlaMnbl CTanu NoaasaTh
HebonblLOe MOCTOSIHHOE Hanpsbkenue, puc. 13.
OpHako, yBennyeHne aToro HanpsxeHnus nmeet
CBOV Mpefenbl, Tak Kak NpMBOAUT K BO3pacTa-
HUIO @HOHOMO TOKA TOJIbKO A0 HEKOTOPOro 3Ha-
4yeHus, nocne KOTOPOro BO3pacTaHusi Toka He
HabnofaeTcst, To eCTb OH AOCTUraeT CBOEro Ha-
ChllLeHns. DTO CBS3AHO C TEM, HTO BCE 3N1eKTPO-
Hbl, UCMyCKaeMble HUTbIO Hakana (kaToLom),
focTuraioT aHoga. Cnefyet oTMETUTb, YTO 3a rof,
[0 N306peTeHNs ABYX3NEKTPOAHON namnbl aHr-
nuiicknin pusmnk O.B.PuuapacoH (O.Richardson,
26.04.1879-15.02.1959) BbiBEN hopMmyny 3aBu-
CMMOCTW MJIOTHOCTM TOKA HaCbILEHUs TepMo-
3NEKTPOHHOW 3MUCCUK OT TemnepaTypbl NoBep-
XHOCTM MeTanna - karoga (3akoH PuyapacoHa).
3a aT0T 3aKkoH OH nony4un Hobenesckyto npe-
mMuio B 1928 roay.

BakyyMHblit o A. dnemuHra no3Bonsn
JINLLb BLINPSMASTb NEPEMEHHbBIE TOKW, HO HE YCU-
NMBaTh WX, @ Pa3BMBaIOLLANACS PaAMOTEXHMKa
HacTosiTenbHO TpeboBana ycuneHus ynasnamsa-
eMbIX aHTEHHOI cnabbix curHanos. Tpebyemoe
yCcunuTenbHoe YCTPOMCTBO MOSIBUIOCH TOJIbKO
yepes 2 roga nocne n3obpeTeHns BakKyMHOro
avona. 970 Obina TPexanekTpoLHas 3NeKTPOH-
Hasi namna, KoTopasi No CyLLeCTBY NpeacTaBs-
na coboi ABYX3NEKTPOAHYIO NlaMny C yrnpasnsi-
IOWMM 3NEKTPOAOM-CETKON, PACMONOXEHHOM
MexX/y HUTbIO Hakana u aHogom. Mpouecc ycu-
JIeHWsl curHana B HOBOW Nnamne 3akioyancs B
TOM, 4TO HebOonbLIOEe M3MEHEHWe HanpsxXeHWs
MeX/y CEeTKOW 1 KaToAOM MPUBOAMIIO K 3HAYU-
TENbHOMY U3MEHEHMI0 aHOHOro ToKa, a OTClo-
[a K U3MEHEHUIO HanpsXXeHWUs Ha Harpyske,

!
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Puc.13. N Hasi cxema pa, Ji -
HUKa Ha ABYX3/NIEKTPOAHOM namne ¢ aHoAHow 6a-
Tapeeii.

BKJIO4EHHOW B Lienb aHOAa.

VHTepecHO 3ameTuTb, 4TO OMUCAHHBLIA NPOo-
LLeCC yCUEeHNs CUrHana nepeMeHHon 4acToTbl
MOXHO Obl10 OCYLLECTBUTL U C NMOMOLLbIO BEH-
TMns dnemuHra, Ho 06 3TOM CTano U3BECTHO
TONbKO Yepe3 5 net nocne ero n3obpeTeHus.
MpyHUMNNaNbHYIO BO3MOXHOCTb CO34aHNSA YCU-
NNTeNs 3B8yKOBOM HaCTOTbl HA OCHOBE ABYX3JNeK-
TPOAHOM namnbl NPaKTUYECKW AOKa3a PyCCKUi
pagmnoTtexHuk BaneHnTnH VBaHoBuy Kosa-
nexHkos [4]. B TenedoHnn, Kak n3BeCTHO,
CBSA3b OCYLLECTBNSETCH NepemMeHHbIM TO-
KOM C M3MEeHSIIoLW,encsa 4acTOTON 1 amnamn-
Typon. B atom cnyyae, B oTnn4me ot Tene-
rpadumn, NOBLICUTb YPOBEHb MOLLHOCTH
CUrHana C MOMOLLbIO 3N1EKTPOMArHUTHbIX
pene npakTM4yeCckn HEBO3MOXHO B CUIY
WHEPUMOHHOCTK pene. Mcxoaa 3 aTown
NPUYMHBI U BO3HUKNA OCTpast NOTpe6HOCTb
B pa3paboTke 6e3bIHEPLMOHHBIX YCT-
POWCTB, MOBbILIAILMX YPOBEHb MOLLHOC-
TW CUrHana, To eCTb yCunuTenemn 3syKoBomn
4acToThlI.

Takon ycunutenb TenedoHHbIX TOKOB
6bin M306peTeH B.M.KoBaneHkoBbIM, BNOC-
NeacTBUM 4YNneH-kopecnoHaeHTom AH
CCCP. Pabotatb Haf, ero co3gaHvemM oH
Hayan ewe B 1907 roay no coseTy CBOEro
yunTens, nsobpertatens nepeoi B mMupe
cuctembl pagmocesau A.C.Monosa. Nccne-
[0BaB pasnunyHble cxemsbl, B./.KoBaneHkos
npuLLen K BbIBOAY, 4TO CO3aaTb 3 PeKTnB-
HbIli YCUANTENb MOXHO TOJIbKO C MOMOLLLbIO
9NaKTPOHHbIX namn. MepBble ONbITHI OH
npoBesn ¢ 06bI4HBIMW BakyyMHbIMU AnOaa-
mu. B 1909 roay 6bina ucneitaHa nepsas
cxema, JaBLuas NoaoXuTesbHbIe pe3ynbTa-
Tbl, puc.14. OcoOeHHOCTbIO CXEMbIl SIBU-
NoCb TO, 4TO B Lenb Hakana anopa 6Gbin
BKJ/IOYEH YrONbHbLIN MUKPOPOH, KOTOPBLIV
nmen obuyilo Mmem6paHy ¢ TenedoHOM.

POMarHUTHOrO
TenedoHa, TO
oHa konebanacs,
W MpY 9TOM n3me-
HSNUCb conpo-
TUBNEHWE YrobHOro NMOPOLLKa MUKPOdOHA 1 TOK
Hakana auopa, YTo 1 NPUBOAMIO K M3MEHEHUIO
TOKa B aHOAHOW Lenu auoaa. STOT 3/1eKTPOH-
HbIl yecunuTenb He yaoBneTsopun nsobpetarte-
ns1, Tak kak 06n1aaan 60NbLLION MHEPLMOHHOCTLIO
13-3a TOrO, Y4TO HUTb SNEKTPOHHOW Nammnbl He
MOrna HarpeBaTbCst 1 OXNIaXAaTbCs MIHOBEHHO.
C nosieneHnem TpexanekTpoaHsix namn B. U. Ko-
BasIeHKOB pa3paboTtan 6onee COBEPLUEHHbIE CXe-
Mbl yeunutenemn ansa TenedOoHHbIX MMHWUNA.

B 1910 rony A.®PnemuHr ckoHCTpyupoBsan
nocnegHuin paguonpuemMHuk (puc. 15) Ha ocHo-
Be [ABYX3NIE€KTPOAHOV namnbl (puc.16) n nocne

#
Pt

Puc.15. O6Gwumii BuA paguonpueMHuKa Ha
ABYX3JIEKTPOAHOV 1lamie KOHCTPyKuun A.Drne-
muHra. 1910r.

Puc. 14. MNpunynnuansHas cxema Tene@OHHOro yCUINTeNs1 Ha ABYX3J1eKT-

poaHoii namne.

PARMONCTOPU

3TOr0 yXe He 3aHMMaJICq CBOMM «BEHTUNIeM»,
npeanoyvTas emy Apyrue HaydHble Nnpobnemsl,
CBSI3aHHbIe C PAANOTEXHUKOM, 3NEKTPUHECTBOM
n 6orocnoemeM. JJeTekTopHble paanonpuemMHn-
KW Ha OQHOW ABYX3NEKTPOAHON namne 6binu 0o-
BOJIbHO GbICTPO BbITECHEHbI 60NEE YYBCTBUTENb-
HbIMW PAAMONPUEMHUKAMW HA TPEXINEKTPOAHOW
namne, kotopas paboTtana B pexvume CeTO4HOro
[eTekTMpoBaHus. HeB3npas Ha 3710, BaKyyMHbIN
avopn, 6narofapsi CBOMM YHUKaNbHbIM CBOM-
CTBaM, elle [0/ro 0CTaBascs B MHOrONaMnoBow
paamonpriemMHon annapaType B ka4ecTse AeMo-
LynaTopa curHana (aetektopa) v BeinpaMutens
nepemMeHHOro Toka (KeHOTPOHa), TO paau 4ero
n cospan ero A.dPnemuHr.
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Hayka. 1964. 327c.

2. Jlanupos-Ckobno M.3aucoH. M. Monogas
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3. IMectpukos B.M. BHyTpu nycTtota, a kakue
uyneca! // Pagnoxob6u. 1998. Ne4. C.2-3.

4. TapaHueB A. V13 nctopum pa3sntns cpeacts
nanbHeli ca3u//Paano. 1953. Ne12. C.21-23.
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Ayanodunam, npodeccuo-
a B Oxp Iot TNYEeCKNX CUCTEM, 3HTy3nacTam
ABTOMOOUIILHOrO 3BYKA M NPOCTO

HanbHbIM paspaboTynkam akyc-
Speaker System Design Tools hanyonio6utensim 6ynet nones-

ro TUNOB, @ TakXe 3NeMeHTbl NaCCUBHbIX Pa3fAe/InTebHbIX
¢unbTpOB BTOPOro nopsaka. Pac4et MOXHO BbINOAHATL 1 ansa AC
C NMPOU3BOJIbHBIM YMCNOM AMHAMUKOB. B niobom cnyyae nmeetcs
BO3MOXHOCTb BbIBECTU rpaduk TeopeTnyeckont A4X. Ckavats PE
Box Loudspeaker Utility (258 KB, nHctannsumu He TpebyeTt) MOX-

HO 3pechb: http://www.partsexpress.com/resources/

HEnprntSpeaker Design Tools - DASOVW100.5PkK [_[O[x] pebox] 1z[p
g ;‘ !;“ p:a;m (e Wty H;p MpocTo, BLICTPO 1 KO-
5 Y i 4 ey
Bz ][ 0] 28]« |8 Jam [+ | - — HOMHO - Tak MOXHO 0Xapak-
Ci [ §DA30W100.5PK ; [_[O[ <] Tepn3oBaTb NPOeKTupoBa-
A“rrn\pnmude(dB) P—— BOKPLAT Response (Dynaudio J0W-100) W Qutput SPL (36 HUe cucTtem U3MepeHus,
100 1300 460
o ABACOM Rt T
L 50 100 e
A AAaHHbIX Ha OCHOBE MpPO-
a0 00 R
HNERER LA —*’,[ I I A
= [ 50 100 281 o
Amplitude (dB) 00 / / wo s SB=R
R MULTHETER THELE WM
150 00 10 Nasdmum
R | ’— = o
1 200 /\ 00113 2.0000 ¥ i 9,0000 ¥
20 0D e
sol [ 11 -iﬁ.ﬂ’é / ] 00 56 e 0.0000 V
28 o
100 0 o 20 100 200 o0 o w B
= Freq (H2) W Input Pur () -
150 ﬁ i
— o s a
- [ S T) -
-25.0 G0 38 - Retord m (5
ISy . Il
005 o 2 00 200 oo Pz 0| e # i o
Freq cHa) W Input Pur (A T

For Help, press F1 Fs=16.0 Vb=36.5/1t"3

Ha nporpamma Boxplot Speaker Design Tool v.3, nocpeactsom
KOTOPOW MOXHO paccyuTaTb OTKPbITbIE U 3aKPbITbIe aKycTUYec-
kue cuctemsl (AC), a Takke AC ¢ $ha3omHBepTOpOM, n3obapu-
Yyeckne N MHOrO3BEHHbIe C MapasnefibHbiM UAx nocnefoBaTesb-
HbIM COEAMHEHVEM JMHAMUKOB, MACCUBHbIE N aKTUBHblE paspe-
nuTenbHble GUABTPLI [0 HETBEPTOro Nopsaka Ansd AByX- U Tpex-
MOJIOCHBIX aKyCTUHECKNX CUCTEM, aTTeHioaTopsl BY-guHamuka, ue-
noyku 3o06enq. B komnnekTe nporpammbl - COTHM BUBANOTEUHBIX
$annos OMHaMUKOB N3BECTHbLIX N3roToBUTENen. Shareware-sep-
CUI0 C HEKOTOPBLIMU PYHKLMOHANBHBIMU OFPaHNYEHUSIMU MOXHO
ckayarb ¢ http://www.diamondcut.com/boxplt3.exe (MHcTannatop
250 KB).

Becnnartnaa nporpamma PE Box Loudspeaker Utility v.1.1
Nno3BOJIieT paccymMTaTh ONTUMarnbHbie NapaMeTpbl ALMKa ABYX-
nonocHbix AC unu ca6eygepa 3akpbiToro u pa3omHBepTOpHO-

PEboR Londspesker Utility v 1.1 Cutaloy % B1

STOCK NUMBER: Z95-488 DRIVER NAME: DA¥YTON 12" TITANIC SUBMOOFER QrY = 1

Panel Dimensions Based on Internal Volume (Ub)

Enter Desired Internal Box Uolume: GG cu ft
Thickness: Baffle §Mililik-Back jRlili}sides pRgalili]
Maximum Box Depth LilE) in.

optional)
er~Length

itc = 8.787
Baffle & Backboard:
223.88h x 154.92u
Variovent Left & Right Panel:
223.88h x 4.88d4
[F41 Hod
™ Top & Bottom Panel:
156.92w x 4.808d

Entering a Max Depth

| —— . AR A I A T

STOCK HUMBER: 295-488 DRIVER NAME: DAYTOMW 12" TITAHIC SUBMOOFER qQTY = 1
VUEHTED SPE|
Optimum En
Dptimum Di
Theoretica
Hinimum Ue

2nd Order Linkwitz-Riley Crossouver - 1Z dB Slope

Ohns
hmns
L) Hz

Enter Tueeter Impedanc
Enter Woofer Impedance
Enter Desired Frequenc

[FZ21 = Mod)| Cl = 26.53 uF

SEALED SPE

Optinum En »
Optimum Di

Theoretica

Variovent

Tueeter

[F41 = Mod

[ESC1 = Return

19.98 uF

ProlfiLal Expert 30~ [c:
o Edt Frontpenel Optons Wendow Regater T
DEES8 smdrel w0 a8 a&aQ

loix
| Foe |
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Tedwh 4

Tan camat [

rpaMmmHoro obecneuvenus ProfiLab-Expert (http://www.abacom-
online.de/uk/htmi/expert-neu.html) N BHELWHNX MM BHYTPEHHUX
cneuvanbHbix (digital 1/0, AUM, LAM » gp.) kapt MNK. B uncne
HOBbIX GYHKUMIA - BO3MOXHOCTb BBOZA KOPPeKkTUpyloLel tabnu-
Ubl AN151 BbIPABHMBAHUS XapakTepUCTUK HEJIMHENHbIX CEHCOPOB, a
Takke CoxpaHeHus/BbiBoAa A0 16 aHaNOroBbiX KaHaNOB AaHHbIX.

OAuH U3 camMbIX MasIEHbKUX B IHTEPHETe Nno pa3mMepy danna
(90 KB) BupTyanbHbliA ocuunnorpad Ha OCHOBe NGOV 3BYKO-
Bovi kapThbl K Digital Oscilloscope v.2.51 goctyneH 6ecnnaTtHo
no agpecy http://polly.phys.msu.ru/~zeld/osc251.zip . Tem He me-
Hee OH [OBONbHO QYHKLUMOHANEH - MOXET ObITb Kak 0AHO-, TaK U
[BYXJly4eBbIM, a Takxe paboTats B pexume XY (ons HabnoaeHns,
Hanpumep, ¢uryp Jinccaxy nnm nepegatoyHon GyHKUMKN); nMe-

~ Dscillozcope 2,50
Fil= Edi Optiors Help

|~ o [~ 5 [EF L] ] [ ]

e R

Gain
1 129

| |

T [vzoes .
Sweep

1

[15.40ms o -
Delay
504 ms B

Boome | “
Blme

--_TTrngr T
1312

1dT T
Em—_st I delsp Tig

LINE T-328ms  [¥1=1103  [Y2=507 WAVE | [dT 438 ms

7.7 [dr2-es2
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I0TCA PEeXMM XAyLLen pa3sepTkn, N3MepuTenss MrHOBEHHbIX 3Ha-
YEHWIA, PeXMM COXpaHeHns AaHHbIx B 6ydep o6meHa Windows nnm
B AMCKOBbIV dain, cnekTpoaHanMsaTop.

Takxe 6ecnnaTHblii, HO He-

Software Oscilloscope cxonbko 60nbLKI N0 06bEMy (432
i

vinttE?  Viee 8 belbdH)
oW iuf 8 %

Sof Formai | Stert £ St | Sound Cn/Of ] Fisfrech Viers |
— Tire Domain
Rz H-Oby Curaor] Cursor?
-Rra jl el 2l i o
S m — i - 4
o n o o It
Y-Ehift ) i I . H
i e [
N a T NI
Ousl 7 N L g ame! RV
owsz 2l g L HE N :
B D 032 s
—Frequency Domain
- Frg H-Chift Cursoe] Cursoe?
s ] 0 | =i T
=l 1500
e L Lol P I B e T
i T 3
oot 2 y . ;
M e ek ! (] il !
cwsan 2 oo | EET T :
=l 00 H Z5635 He
& Lch & DG Tri i = i =
Figger a 5| Swesep Feriod a0 =
Rt ©HG [~ Trigger Enbla IT el swsep

KB) BuptyanbHbii ocuunnorpagp Software Oscilloscope noc-
TyneH c http://www.digitalfilter.com/sftosc/SftOsc.exe. OCHOBHOe
OT/IM4ME OT OMMUCAHHOrO B Npenplayliem ab3ale - BO3MOXHOCTb
OHOBPEMEHHOro HabnoaeHns kak GopMbl curHana, Tak u ero
cnekTpa. B o6omx okHax Kypcopamu MOXHO U3MEepUTb BPEMEH-
Hble 1 4acTOTHbIe NapameTpsl.

Realtime Audio Spectrum Analyzer
InterFlex Systems

¢upmbl InterFlex Systems (http://

www.interflex.com/audiorta/) - codT ana
B RTGA tiial licenced to Jeff Towle - ¥2.1.0.23 [21x]
Fie Help

Tore | Sweep| Vectorscope | Scope  Speetium analyser | Fiequency esponse | Input contels |
Ouipu Fisquency Ouput Level |

15000 -0 -
-5 -

Cursor. 3007 He, -32.7 dB

- - 1000
[ " 12 dB A2de
10 o P F Fr

f
o Dulpul channels
& Inphase

HF (IK.15€) %
180" phase
300 3, to [2000 av " Independent

T em sec B3 1K TR I i oK zK

Left wavetom Fiight waveform N I Humfiter  Mode Channelin select

[Tiange =] Jrriange J2 i DT R IV Highesn.  [Linear Tl Ot @ LeR)/2
T © Right ¢ (R-LI/2
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A VectorScope - ¥0.1.2 2 fiom gmBarv [ O[]
. ABC v
Max Gain [dB)
[ [ T Al
@G 50 20
3 CE I |
-30
Decay Rate I |
 Fast -40
 Medium I |
@ Show I |'5U
L g 0
Stop | O LCloge ‘

) Audio SweepGen - Version 2.3.0.14

Eile

Frequency Range Sweep Mode Output Lewvel
" ‘wide [20Hz .. 20KHz) " Linear ror -

" HF [1KHz .. 15KHz] & Log 1 e

% Speech [300Hz .. 3kHz)

£ LF (50Hz . 1KHz) e Speed - -

& Custom " Fast [smooth] el
" Fast [stepped)

Manual Frequency = Slow ,@ L )
" Manual = 28] |z
" wihite noise 15 48 15
* Mo zwesp LV W R
300 ta Hz Chanrels

* |n phase

" 180° phase
" Independent

Half-octave barker

r

@ Exit

3aHnmMaeT Bcero 27 Kb, a csun-reHepartopa (http://www.david-
taylor.pwp.blueyonder.co.uk/software/sweepgen310.zip) 40 KB, HoO
06a obecneynBaloT KpacuBeblil 1 MHPOPMATUBHBIN MHTePPEC 1
Lunpokmii BeiGop onuuii (APY B kaHanax BekTopckona, npeaycra-
HOBKM NOMOCHI M CKOPOCTW NNABHOr0 U3MEHEHWS 4acTOoThl 1 Ap.).

MynbTUTOHOBBIN reHepaTop Multi Tone Generator V1.5
Tumo dccepa ymeeT reHepnpoBaTb OAHOBPEMEHHO 0 TPEX CUT-
HaN0B CUHYCOMAANBHOW, TPEYrONbHOM 1 NPSMOYrObHON GOPMBbI
Kak C MOCTOSIHHOM 4aCTOTOM, Tak U cBMUN-ToHa. Kpome paboThl B

Saveas STOP @ I > and star analpser STOP Q Close

«MPOABUHYTOr0» CNEKTpanbHOro aHanuaa. Ero «renepartop» dop-
MUPYyeT HanpsKeHUs CUHYCOMAANBHOM 1 TpeyronbHow GpopMsl, Ge-
NbIi 1 PO30BLIN LUYM, @ Takxe CBWUM-TOH. MHAmKaTopHas 4acTb
NMOMMMO CNeKTpOoaHanu3aTopa CoAepPXuT ocuunnorpad 1 BeKTop-
ckon (cTepeoroHnomeTp). Ecnn 3BykoBas kapta NK nonHogynnek-
CHasi, TO UMeeTCs BO3MOXHOCTb BK/IIOHEHWS peXrMa CnekTpoaHa-
nnsaTopa, «Cneasiiero» 3a 4acToTolM CBUM-TOHA, KOTOPbIN o6ec-
neymsaeT namepeHve AYX B yCNOBMAX OTHOCUTENIbHO BbICOKOMO
YPOBHS MOMeX (Hanpumep, 13-3a BHELLHMX aKyCTUHECKMX LLYMOB,
BOCMPUHMMaeMbIx MUKPOPOHOM). CnekTpoaHannsaTop umeet fo-
MOSHUTENbHBIV PEXMM «CNeKTPOrpaMmbl», KOTopas NpeacTasns-
eT coboVi HenpepbIBHYIO pa3BepTKy No ocu X BblAENSEMOro SpKo-
CTbio No ocu Y cnekTpa. Ckayate nporpammy (1,38 MB) moxHO
3pece: http://www.interflex.com/audiorta/SetupRTA.exe

Ecnu TpebyeTcs TONbKO BEKTOPCKON UM TONBLKO CBUMN-reHe-
paTop, TO Takme BUPTyasibHble NCTPYMEHTbLI MOXHO CKayaTb C canTta
Dasunpa Tavinopa http://www.david-taylor.pwp.blueyonder.co.uk/
software/audio.html . ApxuBHbin dann BekTopckona (http://
www. david-taylor.pwp.blueyonder.co.uk/software/vctsp012.zip)

{0 Multi Oscillator Tone Generator 1.9 E]
File Controls Help
Add Dscillator |
Dscilator 1 ]Dsc 2 ] Osc 2 ]
{* Independent Frequency Channels .
Initial Final =t i
T T T T b

[ Logarithmic Sweep Wave Function

[ Bi-directional ’m
Amplitude
O
Peniod temomy Presets
I‘I—s Memary 1 | Memary 2 | Memary 3 | Memary 4 |
M Loop Wwhave Device

C-Media wave Devics j ﬂ Pause O
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[ rRPM Engine Tacho 0.91 beta

Opkions

O

Debug  Help

Inpoat

0dE

peanbHOM BpeMeHU NpesycMoTpeHa BO3MOXHOCTb 3anncu wav-
danna. 3arpysutb ero (623 KB) moxHOo ¢ apgpeca htip://
www.esser.u-net.com/mtg.zip . Y aT0ro xe nporpamMmucTa umeer-
CSl UHTEpeCcHas NporpaMMa ayAuoTaxoMeTpa 1 aBua-aBTOMO-
[enbHbIX ABurartenei BHyTpeHHero cropanus - RPM Engine Speed
Tacho V0.91 beta, koTopblii Npon3BOanT BECKOHTAKTHOE M3Me-
peHune Mo YacTtoTe Bbixnona. 3arpyautb ero (80 KB) MmoxHo ¢ aa-
peca http://www.esser.u-net.com/rpm.zip.

DagGen for Windows - oguH
DQATECH@DAQARTA.COM 5 yanGonee «MPOABUHYTLIX» (HO

i &N S5

n = =

_|o|x

Averager | Generator | Specium |
1 1

G | |

Setup Tille
v [ (Untitled)

[ Genemior ool ]
Left Bight
Dual
Solo

Swap

Waveform ‘Waveform
Controls Controls.

16 3: Bits |16 E

Mie = Vol [[Mae =]
Atten Calibrate

n . SaveSetup | Load Setup
&

Gen

© 2004

Vl ZU
Interstellar Research

- Latest version at: wwiw.dagarta com

gBnycx|| A || [@)inewt604t. | Hoperas | [ll{DARHOB... | ¥ The Bat!

|[E¥paqGen - . |EI&#CE 1219

GecnnaTHbii!) reHepaTopoB CUrHAIOB HA OCHOBE 3BYKOBbLIX KapT
MK. OH oTAnyaeTcs 04eHb BbICOKOM TOYHOCTLIO 3a4aHMS YaCTOThl
- 0,0001 'y, n dasel 0,05 rpapyca, K cTaHoapTHEIM GOPMaM Bbl-
XOOHOMO HanpsiXeHUs (CUHYC, TPEeYroibHUK, MeaHap, 6enbiin u
PO30BbIl LLIYM C PaBHOMEPHBLIM 1 rayCCOBLIM pacnpeaeneHem Ha
OCHOBe MCeBAOCyHYaNHON NOCNef0BaTENbHOCTU C NEPMOAOM NO-
BTOPeHWs 6 MUNNNOHOB NeT) Ao6aBneHbl «nuna», CTyNneHbKU, No-
JIOCOBOW LUYM, YHUMONSIPHbIE U BUNONSPHBLIE MMMNYNLChI, BO3MOX-
HocTb ntoboro Buga (AM, YM, ®M, LLWNM) moapynaumun. DagGen
cnocobeH reHepnpoBaTb OAHOBPEMEHHO 10 YETLIPEX PA3HbIX CUT-
HanoB. M3 coBCEM «3K30TUYECKMX» BO3MOXHOCTEN MOXHO YroMs-
HYTb GYHKLMIO average, NO3BONSIOLLYIO CHU3WUTb LUYMbI U UCKaxe-
HUSI reHepupyeMblx kKonebGaHnii NpakTU4yeckn 40 TEOPETUYECKOrO
MuHnmyma. Ckavatb DaqGen 1.20 (264 KB) moxHO 3aece: http://
www.dagarta.com/DGSetup.exe

M3biCkaHHOCTBIO MHTepdeica u
DazyWeb HabopoM GYHKLMIA BbIOENSIOTCS NPO-
Labomtomes

rpaMMHble BMpTyasibHble ayauous-
MepuTenbHble NpUGopbl GUPMBI
DazyWeb Laboratories (http://
www.dazyweblabs.com). Hanpumep,
¢yHKUMOHanbHbIN reHepaTop SG One PC Audio nopgnepxunsaet
caMble COBPeMEHHble 3BYKOBblE KapThl C YACTOTOW AMCKpeTu3a-
umm oo 192 kl'u, Taknm 06pa3oM oxBaTbIBAET YACTOTHLIN Anana-

DezyWeb Labarstorics 56 - Ome Aadia Osofifatar

20 dB 1000 Hz 20 dB
0 deg Sine 0 deg
L adj Radj
A10dB 44100 LR 16 AlHz
Qe[ <>

L]
||
||
s
e

BETE -

Bl

30H oT 171 8o 96 klu. Paspeluatowas cnocobHoCTb 24 nnu faxe
32 paspsaga. MynbTUTOHOBBIV pexum no3sonseT 3anyckaTts 4o 100
OTAEeJIbHbIX reHepaTopos. Kpome BCeX BO3MOXHbIX CTAHAAPTHbIX
dopm curnanos onums Arbitrary Wave Construction Set naet Bo3-
MOXHOCTb (POPMUPOBAHNS CUrHANA NPON3BOBLHON HOPMbI, 3a43a-

ARBITRARY WAVE CONSTRUCTION SET
5

FREEHAND I
33
DR&w LINE | N

CW O CH oAy |3
28

ERASER z

2
CSM MDD GG |77

PrELOAD SINE | [ |3
5
FRELOAD SQUARE | | [
11
SHOW SMOOTHED | | )7
-22
CLE&R VIEWPORT 25
-2

Channels E
 Left 236

Frequency [Hz, full width]
Level(dBfs. full height)

LOAD BITMAP |

SAWE BITMAP
Hote: Resu\utmn is 400
PLAY STOP samples/period and limits SAVE WaWFILE
4 I - THD to ~1% at 1K, -20dB
I

Samplerate (samples per second) 441 0

 Right 33
(& Left + Right -42
(" Left - Right I ™

BaeMoro B TaGnM4yHOM Bunae, pucyemoro «MbILLIKO» NN 3arpyxa-
emoro 13 rpaduyeckoro bmp-danna. B gpononHeHne Kk AM n UM
MOAYNALUMAM NpesycMoTpeHo popmunposaHme AM ¢ noaaBneHHoM
Hecyuwie (Double Sideband). MHctannatop SG One PC Audio
(4,38 MB) 3pech: http://www.dazyweblabs.com/sg-one/SGOne.zip.
ELLLe O0[Ha O4YeHb NpusneKkaTenbHaa nporpaMmma gnga ayanomsme-
peHunii 3Ton xe pupmel HadbieaeTc TMS-1 PC Audio Test System
- reHepaTop u cnekTpoaHanusarop (+ ocuunnorpadg) B ogHOM
uHtepdeiice. C nonHoaynnekcHow 3BykoBol kaptoli TMS-1 o6ec-
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neymBaeT U3MepeHne B peanbHOM BPeMEHM YPOBHS, CNEKTPa, KO-
3¢ durumeHTa rapMOoHMK, MeXKaHanbHOro NPOHMKax#ua u ap. Cne-
LManbHbIA Y3KOMONOCHBIN PeXUM NpedHa3HayveH ang namepenui
COCTaBnSOLWMNX HUXeE YPOBHS WwymoB. Ckayate TMS-1v.1.31 (2,04
MB) moxHo TyT: http://www.dazyweblabs.com/tms1/TMS1.zip .
CodT 4-kaHanbHOro BUMpTyanbHoro ocuunnorpada http://
www.dazyweblabs.com/ds 1004/index.htm/ DS-1004 no3ssonset
Habniogatb OAHOBPEMEHHO 4 3BYKOBbIX CUrHana; Ans aToro uc-
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nonb3yTCA Npasble 1 NieBble kaHasnbl ABYX 3BYKOBbIX PCl-kapT,
YCTaHOBAEHHbIX B 0AnH 1 TOT xe MNK. Elle ogHa 6€3yCNOBHO UHTe-
pecHasi paanonobuTensM-cxeMoTeXHMKam NporpaMma ot GupMebl
DazyWeb Laboratories - Vector One version 1.10. 310 penak-
TOpP NPUHLMNMNANbHBIX CXeM, paboTaloLunii B BEKTOPHOM (1 MO-

HAOBAIN TEARINKA U TEXHOAOMAA
Bble popmaTel bmp, gif. Brarogaps NpoCTOMYy UHTYUTUBHOMY WH-
Tepdeicy co3paHme Cxembl NPeaesibHO MPOCTO - BbITArMBaeLlb
MBbILUKON HEOBXOAMMbI KOMMOHEHT U3 CTaHAAPTHON BGubAnoTekn
1 pacnonaraellb Ha CxeMe; MPMBA3Ka K y31aM KOOPAMHATHOM CEeTKM
aBTOMaTMyeckas, kak M Hymepaums geTtanen cnesa cBepxy Hampa-

BO BHM3. Ecnn kakoi-nmbo KOMMOHEHT CXEMbI
[B|=<]

HaCTOJbKO CneunduyeH, 4To OTCYTCTBYET B H16-
NIMOTeKe CTaHAAPTHbIX, TO €r0 MOXHO CO34aTh U1
BHECTV B OMOUINOTEKY BCTPOEHHLIMWU YTUAMTA-
mu Part editor u Library maintenance. Ckayatb
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TOMY BbICOKOKa4e€CTBEHHOM MpU BbIBOAE HA NeyaTb Nocse npons-
BOJIbHOrO MacLuTabrpoBaHus) dopmaTe, HO YMeIOLLMIA 3KCNOPTU-
poBaTb rOTOBbIE CXEMbI U B LUMPOKO PacnpOCTpaHeHHble pacTpo-
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WMt No6GOV COBPEMEHHBIVI TeNeBn3op.
Paspabotan ero Muty AnbtmaH 13 Cak-
®dpaHumcko, 06paTUBLLIMIA BHUMAHWE, 4TO
4acTo B pecTtopaHax, nabax, NUBHbIX Te-
NIEBU30PbI «OPYT» HA TAKOW FPOMKOCTH,
KoTOpasi He AaeT BO3MOXHOCTU HOpManbHO 06LwaTtbes. B namsaTb
MukpokoHTponnepa TV-B-Gone 3aHeceHbl 6onee 200 KOA0B BbIK-
JIIOYEHUNS, KOTOPLIMM MOXHO ynpaensate 6onee 1000 cyliecTByto-
LMX MOAenen Tenesn3opoB. BonblunHCTBO TB BIKOYAKOTCS YXe
yepe3 10-20 ¢ nocne 3anycka nynbTa HaxaTWeM KHOMKKW, a nos-
Hbl Nepe6op KOLOB 3aHMMAET 0KO10 MUHYTLI. CTOUT YyCTPONCTBO
okono $15, HO yxe B NepBble Xe AHWU NOCNe aHOHca Ha caiTe http./
/www.tvbgone.com NOCTynuAN COTHN 3aKka3oB, NpuyemM noTpebu-
TENWN UHTEPECYIOTCS, He caenaeT I MyTY HeYTo aHanorMyHoe ans
610KMPOBaHNS COTOBLIX TeNedOHOB, aBTOMOOUbHBIX CUFHANN3a-
umii n ymkaioLimx cabeydepos © .
[Jga-B-ogHomM 6e3 KOMMPOMWUCCOB MAn
MeyTa NnyTelecTBEHHNKA - Tak MOXHO OXa-
pakTepun3oBaTb kamkopaep ¢ ¢poTokame-
ELECTRONICS PoOW DuoCam2 VP-D6050i ot CamcyHr
(http://news.designtechnica.com/
article3178.html). Bupeocekuus sefet 3anuce B popmare miniDV,
ocHalleHa maTpuueit ¢ 800000 nukceneit, o6bekTMBom ¢ 10-kpart-
HbIM ONTMYeCKMM 3ymoMm (Lmdposoii x900), umdposeIM cTabunm-
3aTopom n3obpa-
XEHUS N NHTEp-
b el cowm
IEEE1394 in/out.
doTocekuus BbI-
nosHeHa Ha 5,25-
MeranukcenbHON
CCD-maTpuue
(paspeweHue
nsobpaxeHuns
2592x1944 nwuk-
cenen), umeer
COBGCTBEeHHbIN
06bekTnB ¢ 3-
KpaTHbBIM 3yMOM
(undposon x12),
MHTepdenchl
usB2.0/
PictBridge n cnot
onga 4 Bupos
dnaw-kapt MS,
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FOBAY TEXHUKA W TEXHOAOTUA

MS RO, SD, MMC. NabapuTbl yctporictea 66x96x140 mm, Bec
540 .

Ewe oguH nHTepecHbin kamkoppep oT CamcyHr - Miniket
(VP-M105) ucnonb3yeT 3anucb Bngeo B dopmate MPEG4
720x576/25 Ha BCTpoeHHyio 512-MB TBepaoTenbHyio namsThb, Ko-

TOpOW JocTaTto4yHO Ha 11 MUHYT B 6amnskom k DVD kayecTBy 1 Ha
33 MuHyTHI B Ka4ecTBe, akBnBaneHToM Video 8-mm. MoXHO Takxe
XpaHuTb UMdpoBblie GOTO, BOCMPON3BOAMTE MP3 1 3anncbiBaTh
ronoc (anktodoH). Bec Miniket 145 .

VB MoaroToBbTECH 3aNOMHUTL HOBbLIN TEP-

MUH. «Meaunakamepa» - Tak ¢pupma JVC
Everio

Ha3Bana Hosylo cepuio Everio (http://
www.jvc.com/presentations/everio/
index.html) coBmeLLeHHbIX KaMKOPAEepPOB-
¢oToannapartos GZ-MC200/MC100, noa-
B1GITAL MEDIA Camena YEPKMBAS, 4TO MpoLECC 06beanHEeHNs B O4-
HOM Koprnyce KaMKopaepoB 1 ¢poToannapa-
TOB HenpodeCcCcMOoHaNbLHOro knacca 6,11M30k
K nornyeckomy 3aBeplueHunio. Bupeosa-

Microdrive®4 GB |

I CF sD
| card card

! Lessthan1GB |

K'&J
8cm DVD-RIRW
1.4 GB

NUCb BbINONHAETCS ¢ HacToawmm DVD-kadecTtBom (720x480/60i)
B dopmate MPEG2 ¢ notokom 8,5 M6/c, 3BykoBOE CONpOBOXAE-
Hue - B popmaTte AC3 384 K6/c. CxaTune B1aeo 1 3ByKa BbINOSHS-
eT cneumanbHo co3paHHas CBNC B kopnyce 15x15 mm. Hocute-
nem BriepBble N9 kamkopaepos JVC aBngeTCs He NeHTa, a CMeH-
HbIli (B dopmaTte CompactFlash) mukposnHyectep Microdrive® em-

kocTbio 4 I'B, koTOpbIN BecuT BCero 16 rpamm. [ng 3awmTsl noc-
nefHero oT BUGpauuii NPYMEHEH crieumanbHbIi reneBblin aMopTu-
3aTop Floating Suspension System, adpdekTnBHO nornoLaoLwmi
TPSICKY B LLECTW NNOCKOCTSX. EMKOCTM BUHYeCTepa AOCTaTO4HO ANst
60 MVHYT 3anucy ¢ MakcumanbHbIM KadecTsom (pexum ULTRA
FINE 720x480/60i) nnn 300 MnHYT B 3KOHOMHOM (pexum ECO -
352x240/30p). 2,12-meranunkcenbHas CCD-matpuua B poTopexu-
me obecneunsaet UXGA-paspeltenve 1600x1200 nukceneit, Ta-
knx doTo B hopmarte jpg Ha oamH Microdrive® MOXHO 3anuncaTsb A0
5565 wT. B pexnme guktodoHa ANNTENBHOCTbL 3anucy AocTuraeT
34 yaca 43 MuHyTbI (Wav € 4acToTol auckpeTndaumm 8 kl'u) nnn 5
yacoB 47 MVHYT (wav C 4acToTol auckpeTnsaumm 48 kl'u). [Bon-
HOW CNOT BHeLWHeW NamMsaTM NO3BOASET OAHOBPEMEHHO C
Microdrive® yctaHosuts SD Memory Card nnn CompactFlash card,
a TaKke nepenvcbiBaTb MHGOPMAaLMIO C OAHOW Ha apyryto. 11-ane-
MeHTHbIVi 06BbeKTMB obecneynBaeT ONTUYECKYIO TpaHcdokaLmio
(3ym) x10, a CBNC Megabrid Engine 06paboTky curHana - und-
poBoii 3ym x200, AHAMMYECKYIO CTaBUNIN3aLMIo, NOHMXEHNE LLIY-
MoB npu manoi ocselueHHocTr (3D NR) n gp. Moptel USB 2.0, A/
V un PictBridge no3BonstoT nepeHoCUTb MHGOPMALMIO COOTBET-
ctBeHHO B [1K, Ha TeneBn30p 1 Ha NPUHTEP.

Sony peluvna npueeyb BHUMaHWe

S ONY B1AeodINOE kamkopaepom HDR-FX1E

HoBoro ¢opmata HDV (High Definition

Video), koTopblii, B 0TnnM4mne ot miniDV u DVD, o6ecneunBaeT pas-
pelleHne He 720x576, a 1440x1080. MapkeTonoru GvpmMbl Nno3u-
LIMOHMPYIOT HOBUHKY Kak NoTpebuTeNbCKylo kamepy — consumer,
HO Jaxe Bernoe 3HaKOMCTBO C Heii NO3BONSET 0XapakTepu3oBaTh
ee Kak prosumer — Kamepy nonynpogpeccrMoHanbLHOro knacca,
koTopasi 6e3yCNOBHO NPUBIEYET BHUMAHWNE N TENEBU3NOHLLMKOB.
Cyaunte camu, HDR-FX1E ocHaweHa: o6bekTnBom Carl Zeiss®
Vario-Sonnar® T* 1.6/4,5-54 ¢ ontnyecknm ctabunnsatopom n3ob-
paxeHnus n 12-kpatHbim 3ymoMm; Tpems Advanced HAD™ CCD-mar-
puuamm ¢ paspeluenvem 1,12 meranukceneii. bnarogaps CBNC
MPEG2-kogeka peanbHoro Bpemenn HD Codec Engine u ewe
opHonn CBUC curHanbHoro npoueccopa 14bit HD DXP (Digital
Extended Processor) BugeonHdopmaumio ¢ yaBOEHHbIM paspeLue-
HMEeM Kak Mo ropu3oHTanu, Tak 1 No BePTUKanu yaaeTcs 3anuchbl-
BaTb Ha cTaHAapTHy0 miniDV-kacceTy, npuiem 6e3 yMeHbLUEHNS
pnmTensHocTy 3anucu (60 nnm 90 MUHYT B 3aBUCUMOCTU OT TUna
kacceTsl)! lnsg coBMeCTMMOCTH C kamkopaepamu miniDV npepyc-
MOTpeHa BO3MOXHOCTb 3an1cu/BOCrpon3eeaeHuns BnaeodoHor-
pamMmbl 1 B 06bI4HOM pexume miniDV. XXK-gucnneit 3,5 plovima, ¢
paspelweHnem 250000 nukcenei, aNeKTPOHHBIN LIBETHOW BUAOUC-
kaTenb 0,5 groima. Akkymynatop InfoLITHIUM L o6ecneunsaet 6
4yacoB 25 MUHYT HENPEPLIBHON CbeMKM (MOTPebseMas MOLLHOCTb
7,4 BT1). Macca 2 kr, kopnyc 151x181x365 MM 13 marsmeBoro cnna-
Ba. Cea3b ¢ K - no nutepdericy i.LINK® DV Interface (IEEE1394).
3asBneHHas LeHa (kamkopaep AOMKEH NOsSBUTLCA B Mpoaaxe K
Hosomy roay) - 5000 espo (http://www.sonystyle.com).

Bupeopekoppep Sharp BD-

SH AR HD100 (http://www.sharp.co.jp/
® corporate/news/041111-a.html)

cHabxeH xecTkum auckom Ha 160 b (ero mocTaToqHo Ans 3anu-
cu 19 yacoB B pexume TeneBUAeHNS BbICOKOW YeTKocTn - TBBY/
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M= FF4 2 = HRBD/DVD LD - -
=BD-HD1O0OD0O=

HDTV), a Takxe ABOMHbIM AMckoBbIM Npueogom: DVDR/W + op-
HocnoviHbIv Blu-ray disc R/W. HanomHum, 4T0 nocnegHnin umeet
emkocTb 25 'b, MO3TOMY YCTPOMCTBO MOXHO WCMONb30BaThb AN
nepesanucu ¢ natv auckos DVD Ha oauH Blu-ray. MNpu Heo6xoam-
MOCTV AaHHble MOXHO NepeaasaTth Ha Apyrve yCTponcTea (B TOM
uncne NK) 4epes BcTpoeHHbIv nopT i.Link n Ha TBBY 4epe3 HDMI.

LieHa ycTporictea $3000.
Bupeopekoppep Panasonic DMR-
Panasonic E700BD (http.//panasonic.jp/dvd/products/
bd/spec/01.html) Takke cHaGXeH AUCKO-
BbIM npuBoaom Blu-ray, Ho ymeeT paboTaTh 1 C ABYXCOAHBIMU
amckamm, emkocTb kotopbix 50 B (u, pasymeetcs, ¢ DVD, CD).

TR B2 7 V=L A5t A2 3
T8 WINA B 3 B CIRER4 50
bk BS* 1MOECSTI 4 INF 1—+—AE
DVD-RAMDVD-REERE

EZOOBD

BD/DVDL-a—-5—
DMR-E700BD-s
F—T A
AL, SAS DI REREEDTSOS .
GIERR. % SOGBIW—L1 71 A7, AFU—LERE- F, BSF5 5 IUHDINE (24Mbps) 201

Ceityac CTOMMOCTb [ABYXCNOMHbIX 6onBaHoK Blu-ray disc cocras-
nseT $69, OH NO eMKOCTW 3KBMBANEHTEH AECATU OQHOCIOMHLIM
DVD. B 3aBucumocTu oT ¢popmaTa Ha OAVH TakoW OMCK MOXHO
3anucatb oT 6 (pexum HD ¢ notokom 24 M6/c) o 9 (pexum SD)
yacoB HDTV nnu 10,5 yacos (pexum XP), 21 yac (SP), 42 yaca
(LP) unun 63 yaca (pexum EP) yacoB o6bl4HOl aHanoroeoin TB-
nporpammsl. LleHa camoro Bugeopekopzepa $2780.

M3 Hawmx «NpoCcTo KOMMEeHTapueB» 0TMETUM OCEHHMI1 06Ban
ueH Ha DVD-npourpeiBaTenu ¢ noaaepXxkoi socnpoussene-
Hua B ¢opmate MPEG4 (DivX). CerogHqd MOXHO KynuTb:
MustekV56LM-2E MPEG4 - Bcero 3a $99, Polar DV-3060 - $110,
Orient DVD-703 - $120, Elekta E-D2200 - $140.

S ONY Sony (http://www.sony.com) pa3paboTana

- Bupeokamepy RPV-C251 c yrnom o63opa B
ropusoHTanbHoi nnockoctn 360°. Ee 0CHOBHOe Ha3Ha4YeHue -
cuCTeMbl BUAEOHABMI0AeHVS Y BUAEOKOHbEpeHLit: Tenepb one-
paTop-Habniofatens MOXET nosyyath 06LLYI0 KapTUHY NoMelLLe-
HUSI U TEPPUTOPUM C HacToTon 06HOBNEHUS 7,5 'y, OT OAHOMO
ycTpoiicTea pa3mepamn 70x52x94 mm maccon 320 r. RPV-C251
COCTOMT M3 naHopamMHou nuH3bl PAL (Panoramic Annular Lens)

FOBAN TEXHUKA U TEXHOAOTIA

SNNUMNCOBUIOHOIO Ce4eHus
onameTpoM 25 MM, HU3 1
4acTb Bepxa KOTOPOW Mno-
KpbITbl 2aJIIOMUHNEBLIM 3€ep-
KanbHbIM crioeM-pednekTo-
pom. lNMony4yeHHoe Takon
NMH30M  n3obpaxeHue
KonbLeobpa3Holit Gopmsl
yXe yepe3 00Obl4HYIO NH3Y
dokycupyetcs Ha CCD-
ceHcope ¢ 1,38 meranuk-
cen. Curnan ¢ Mmatpuubl no-
cTynaeT Ha CUTHaNbHbIN
npoueccop C TakTOBOW 4a-

Kpyrosasi
(naHopamHas)

Nunza Panes ®dopma nzobpaxeHus

Ha NOBEPXHOCTWN ceHcopa

CeHcop

Cxema naHopamHo# nuH3bl PAL

ctoton 230 Ml'u, KOTOPLIN BOCCTaHaBAMBAET NO CneuuanbHOMY
anropuTtmy, paspabotaHHomy Sony, AedOopMUPOBAHHOE KOJbLe-
06pasHoe n3o6paxeHne K HopManbHOMY NPSIMOYTrONLHOMY BUAY.
OH Xe BbINONHSAET aBToMaTU4eckmin 6anaHc 6enoro n popmupyet
Ha BbIxoae Buaeocurdan popmara PAL unn NTSC, KOTOpbIN MOX-
HO nopaTb Ha Mo6ol Tenesn3op. OT MCTOYHMKA NOCTOSIHHOMO Ha-
npskenuns 6...8 B Bupeokamepa RPV-C251 notpebnset 3,2 Bt
(http://www.electronicsweekly.com/Article35989.htm).
Hepnoporue (o1 $73) TB-TioHepbl GoTView (http://
www. gotview.ru) no3sonsaioT npeepaTtutb Mouutop MK B non-
HOLLeHHbI1 TeneBu3op Aaxe 6e3 BklOYeHUs co6cTBeHHO MK.
Buinyckaetcs Tpu BapuaHTta: GoTView PCI 7134 - B Buge PCI-
nnatbl MK , GoTView TV Box Rack B suae «nceBaoCDROM»
ans 5,25-govimosoro otceka 1 GoTView TV Box Crystal - B
BUAE BHELUHeh «KOpOoOOoYKM», BKIIOHAEMON «B paspbiB» VGA-
kabens mexpy MK v MOHUTOPOM. YHVKanbHas TEXHONOrMs crna-

oy Pmnig-lm ar

B - TIOHEP
GOTVIEW TV

XWUBaHUS rpaHunL, yaaneHnus SPKOCTHBIX U LIBETOBbIX LUYMOB fie-
naet nsobpaxeHne COYHbIM U BblpasuTenbHbiM. B mopenu
GoTView TV Box Crystal npumeHeHa HOoBas TexHonorus
Adaptive Static Detect De-interlacing, npun koTopoli npouc-
XOAWUT aHanun3 Kaxaoro kagpa nsobpaxeHus n ecnm obHapy-
XMBaAKOTCA HEMOABUXHbIE y4acTkn n3obpaxeHuns, To paspe-
lWeHne B Takux yd4acTkax yasauBaeTcsd. bnarogapsa atomy
yAanocb 36aBMUTbCS OT CTYNEHYaTOCTU HAKJIOHHbLIX IMHUIA 1
06bekToB. Ya0o6Ha PYHKUMS OAHOBPEMEHHOro npeasapu-
TeNbHOro MPOCMOTPa AeBSATM kaHanos, nossonsiowas 6es
nocnepoBaTebHOro «nepeLenkmBaHns» BblbpaTb MHTEpecy-
IOLyio0 Bac nporpamMmy. Bawu rnasa nepectaHyT yToMAATb-
CSl, €CNN Bbl BKIIOYNTE MMEIOLLLYIOCS OMUMIO MOBbILLEHWS 4acTo-
Tbl KaAPOBOW passepTkn Ao 75 Iy (Npu 3TOM HepocTawowme
Kaapbl HTepnonmpyiotcs). MNynet 1Y BeCbma 3proHOMUYEH; He-
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FOBAY TEXHUKA N TEXHOAODAY
CKOMNbKO Pa304apoBLIBAET OTCYTCTBME Aekodepa TeNieTekcra, 3aTo
nmeetcs NICAM-gekonep, ob6ecneymsaloLLmii CTepeos3Byk (B Ku-
eBe, Hanpumep, B cucteme NICAM BewaeT My3bikanbHbili TB-ka-
Han M1).

Creative nopagosana nio-

L ‘ ,I.-'® BUTeneit KOMNLIOTEPHOMO ayAKo
CR.—-&—TI nByma HoBuHkamu. PCMCIA

Sound Blaster® Audigy® 2 ZS Notebook - 3B8ykoBas kapTa Ans
«HoyTOYyKOB» B dopmate PCMCIA-kapTul  (http://
www.soundblaster.com/products/Audigy2zs_notebook/). Ee ocHoB-
Hble xapaTepucTuku nosTopsioT Sound Blaster® Audigy® 2 ZS PCI
1 MO3BOAAIOT Tenepb M Ha 0ObIMHO 0BAENEHHbIX Ka4eCTBEHHbIM
3BYKOM «HOYTOYKax» OWyTUTb npenectu 24-paspsgHoro 192-ku-
norepuosoro ¢opmara c otHoweHvem C/LL 104 b, a Takxe MHO-
rokaHaneHoro (Bnnotb Ao 7.1 Dolby® Digital EX n DTS-ES™) ayawo.
JioGutenn KOMNbIOTEPHbIX Urp GyayT 6e3yCNOBHO AOBOSLHbI arn-
napaTHou nogpepxkor EAX® 4.0 ADVANCED HD™. Btopas Ho-
BuHKa Sound Blaster® Audigy® 4 Pro - PCl-kapTta ans MK, obec-

neymBaioLwas 6-kaHanbHble 3an1Cb M BOCNPOU3BeAeHNe C 24-pas-
psaHeiMm ALUM/LAM n oTtHoweHuem C/LW 113 gb. BoHycom
Audigy® 4 Pro gasngsetca aBa nopta IEEE1394 (http://
www.soundblaster.com/products/Audigy4pro/).

MopTaTuBHbIe ayauonneepbl Sony Te-

S ON! nepb 6yayT CNOCO6GHbLI BOCMPOM3BOANTL MP3-

¢daiinbl. O6 aToM pellennn prpma coobLumna HakaHyHe Bbixoda
HoBbix Network Walkman NW-E95 u NW-E99 (http://
products.sony.co.uk/sony_nwe95_and_nwe99.asp) ¢ BCTPOEHHOM
$naw-namaTeio cOoTBETCTBEHHO HA 512 MB 1 1B (B Takoi o6bem
namsaTn «Bnasut» 0o 46 ayamoCD); n3 nHTepHeTa MOXHO 3arpy-
3UTb Y NPOrpaMMHble OOHOBAEHWS AN1s BbINYLLEHHBIX paHee niee-
poB NW-E55, NW-E75, koTopble o6ecneyat uMm noanepxky mp3
(http://products.sony.co.uk/sony_nw-e55_nw-e75.asp). PaHee
Sony UrHopuposana 04eBUAHOro nuaepa umdposbix GopmaTos
cxatuns ayanonHdopmaumm mp3 v nbitanack NPoABUraTh TObKO
csoin ATRAC. Hoseble nneepebl Takxe nogaepxusatoT ATRAC3plus,
BecsiT 40 r 1 paboTatoT OT ogHoro anemerta Alkaline size AAA 70
yacoB. NHTepec k nneepam Network (Cetesow) Walkman y dwup-
Mbl 0ObSICHSIETCS TeM, 4TO B uione Sony Ha caiTe http://
www.connect-europe.com OTKpbINA NAATHbLIA UHTEPHET-CEPBUC
3arpy3ku 6onee 300000 neceH no ueHe $1 3a ofHy KOMMO3K-
umio.
Logitech (http://www.logitech.com), B 1982 roay
G«,’_ BbIMYCTMBLLASA NEPBYI0 KOMMbIOTEPHYIO «MbILLKY», B 1984
Loait If rogy - nepeyio 6eCnpoBoOAHYI0 MbiLKy 1 B 2001-M - nep-
o BYIO ONTMYECKYI0 OECNPOBOAHYIO MbILLKY, B 9TOM rofy
Havana sbinyck MX1000 - nepsoii
onTu4yeckoin OGecnpoBOAHON
MbILWKWA C Nla3epHbIM AaTYUKOM
nepemeuieHus. B otnnume ot
OPYrmx onTUYECKUX MbILLIEK Ha OC-
HOBE KpacCHbIX CBETOAWOAO0B,
3[eCb NPMMEHEH Jla3ep C HeBUAU-
MbiM (M 6e30MnacHblM Ana rnas)
KOrepeHTHbIM 13/y4eHneM ceeTa
C O[HOW ANVHOW BOSHbI, Gnaroaa-
ps Yemy YyBCTBUTENbHOCTb AATUM-
Ka nepemeLLeHns NoBbILLeHa npu-
mepHo B 20 pa3 (U oH cnocobeH
CYUTBIBATbL 5,8 MUNIMOHOB NUKCe-
NOB B CekyHAy). 970 nossonset
YBEPEHHO OTCNEXMBATb ABUXEHME
Kak Mo LepoxoBaTol/He0aHOPO-
HOW, Tak MU MO KPUTWUYHOW ANS
00bI4HbIX ONTOMBbILLEK MOIMPOBAH-
HOI/MOHOTOHHOM noBepxHOCTK. CBA3b C MK ocyLiecTBnseTcs pa-
nvokaHanom Fast RF Ha yacTtoTe 27 ML, ¢ nponyckHOM cnoco6-
HOCTbIO, akBMBaneHTHo USB nnu B 2,5 pa3a 6onblue, 4eMm y apy-
rMX PaaMoYacTOTHBIX MbllleK. Bxoasimii B KOMNIEKT NPUEMHUK
O[HOBPEMEHHO BbIMOJIHAET PYHKLUMKN 3apSaHOrO YyCTPONCTBA AN
«MBILLUWHBIX» IMTUIA-NOHHBIX aKKYMYNSaTOPOB.
UMC aBTomoGunbHoro YM34 TDA7454

¢dupmbl STMicroelectronics (http://www.st.com)

CoLepXuUT 8 yennutenbHbix 6510K0B, KOMMOHYEMbIX

B 4 MOCTOBbIX YCUNNTENS, HArpy3Ka KOTOPbIX (2 1
®

6onee OM) nopkoyaeTcs 6e3 paspenuTesbHbIX
3M1eKTPONNTUYECKNX KOHAEHCaTOpOoB. MNpn 0gHONONSPHOM nuTa-
HUK 14,4 B MakcuMarnbHas BbIXxOAHas MOLLHOCTb AocTturaeT 4x60
BT Ha 2-omMHoi1 Harpy3ke v 4x40 BT - Ha 4-omHon. YM3Y pa-
60TaloT B pexume knacca AB, HO 415 NOBbILLEHWS MPUMEPHO Ha
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50% KN, npy paboymx MOLLHOCTAX (B GONbLUMHCTBE peanbHbIX
npumeHeHui 310 10...15% 0T MakcMManbHOM) NPUMEHEHO OpUTK-
HaslbHOe CxeMHoe pelueHne. Ero cyTb B TOM, 4TO KOHGUrypaums
MOAKMOYEHNS Harpy3Ku K BbIXOAHbIM Kackagam AUHaMUYecKn 13-
MEeHSIeTCS! OT MOJIHOLLEHHOr0 MOCTa NPY GOMBLUMX MOLLHOCTSX K «Of-
HOBOKOMY» MOCTY, OZIHO M3 M/iey KOTOPOro UCK/I04aeTCs 13 nNpo-
Lecca ycuneHus npy MrHOBEHHOW MoLHOCTU MeHee 2,5 BT. Co-
OTBETCTBYIOLLYIO ObICTPOAEVCTBYIOLLYIO KOMMYTALMIO BbINOMHSIOT
(cm. puc.) cxema ynpasnenns CONTROL LOGIC v mowHbin MOT-

]
|
1
}
]
RF RR '
|
]! B
: INR
1
SWA1 ' '
! 1
]
a\ L D :
+ : |
1
[} I :
]
1 Rchannel |
I ———
CONTROL " |
LOGIC

ko4 SW1. Mpu manoit MrHOBEHHOM MOLLHOCTK 610K «C» 13 ycu-
NNTEeNbHOro Npouecca BbiBoAMTCs BoobLe, SW1 3ambikaeT yepes
CBOE MaJjioe BHYTPEeHHee COMpOTUBIeHNe R, HUXHME MO Cxeme
BbIBOAb! HArpy30K Npasoro ppoHTansHoro RF 1 npasoro Teiioso-

INF INR

ro RR kaHanos, 610k «D» nepeBoaUTCS B PEXMM UCTOHHMKA NO-
CTOSIHHOrO HanpsXeHWsi, PaBHOrO MOJIOBMHE MUTAIOLLEro, a yCu-
NIeHue BbIMOJHAIOT TOJIbKO ON10KN «A» U «B». Y4nTbIBas, 4TO CUrHa-
Nbl TbINOBOMO U PPOHTANILHOrO KaHanoB 0BbIYHO XOPOLLO KOppe-
NINPOBAHBI, PA3HOCTb UX BbIXOAHbIX TOKOB if-ir ManA, u, Taknum 06-

pasoMm, ycunurtenb

55 L5 W) «D» oTpabaTbiBaeT
50 ! ! ! 1 ! ! TOMbKO Manylio 4acTb
45 —— vs=144V [TH MoLHocTu. To ecTb
40 [—— RL=4x40hm —~ PY MOLLHOCTM B Ha-
gg [LASS-AB / rpyske 2...3 BT no-
o5 i NOBMHA YCUANTENb-
20 A HblX 610koB («C» n
15 = ] / «D») oka3biBaeTcs
10 —— - dakTnyeckn oTKmo-
5 | YEHHOW, MOLLHOCTU
007 1 10 He paccevBaert, U,

Takum obpasom,
KMJA so3pacTtaeTB 2
pa3a (CM. rpaduk: 34eCb BEPXHSS KpUBasi COOTBETCTBYET 00bIY-
HOMY ycunuTenio knacca AB, a HUXHAS - cneuuanbHoOMy pexmnmy
MMC TDA7454). Takon pexum HassaH «HIgh EFFiciency», ero
MOXHO OTKJIO4YMTb, OCTaBUB BbIBOJ, 16 CBOGOAHBLIM (B 9TOM Cy4yae
Bce 6nokn MMC paboTtatoT B 06bIMHOM MOCTOBOM pPeXUMe Henpe-
PBIBHO); €CNM Xe ero 3a3emNunTb, TO BKoYeH pexum HI-EFF. Boi-
Boabl MUTE (npurnywenune Ha 90 aB) n ST-BY (aexypHsbiii pe-
XuM ¢ notpebneHnem < 50 MkA) B 0COObIX KOMMEHTAPUSX HE HYX-
paiotcs, a Beisog, CD (Clip Detect) MOXHO MCnonb30BaTh Kak MH-
AMKaTop uckaxeHnuit 6onee 5%. [inanazoH HanpskeHU NUTaHNS
8...18 B, Tok nokos 150 MA, T1NoBbIN KO3OPULMEHT FraPMOHMK Ha
Harpyske 2 Oma 0,06% npw BbixogHoM MowHocTn 3 BT 1 0,15%
npu 15 BT. BxogHoe conpotusnexnne 15 kKOM, KO3pduLUMEHT ycu-

Po each channel (W)

FOBAN TEXHUKA U TEXHOAOTIA
nenus 26 pb, HanpsxeHue WwymoB Ha Beixoge 100 mkB, nopasne-
HVe nynbcaunin HanpsxeHus nutadus 52 ab. KOHCTPYKTMBHO
TDA7454 suinonHeHa B koprnyce Flexiwatt 25 29x16x4,5 mm (http:/
/www.st.com/stonline/books/pdf/docs/1775.pdf).

B ocHosy MMC npeuusnoHHoro

‘ ' LI”EAQ npeoGpa3oBaTens UCTUHHLIX CpeAHe-

TECHNOLOGY  kBapgpaTuyeckux 3aHaqeHuit (true RMS/
DC converter) LTC1967 ot Linear Technology (http://
www.linear.com) NONOXeH NPUHUMN OenbTa-CUrMa BblYNCIEHUN.
Takasi apxuTekTypa no cpaBHeHWIO C 0ObIYHOW (Ha NorapndmaTo-
pax-3KcrnoHeHumaTopax) obecneynBaeT NOBbILEHHYIO TOYHOCTb

45V 1055V
I
V+
DIFFERENTIAL ~ re==———— " me,’é’; P ICAVE +
INPUT

i 1puF _Vour
| INZﬁ OUT RTN %—V

1

(]

: 0.1pF EN GND -
: OPT. AC

1 GOUPLING |

02 (0,02%), He3aBu-
CUMOCTb 4acToT-
LTC1967, AX HO#t monochl (40
KL, npw norpetu-
HocT po 0,1%)
-0.2 OT YPOBHSA CUTHa-
/ 112 W yNy4LEHHYI0

-0.4 TepmocTabunb-
\ HocTb. Cxema

-06 “CONVENTIONAL npumenenn’
LOG/ANTILOV TpebyeT TO/IbKO

O[IHOTO BHELLHE-

-08 .~ ro anemeHTa -

60Hz SINEWAVE KoHAeHcaTopa
-10 C,.., @ BXOZ, MOX-~

0 100 200 300 400 500\ KoHPMrypUpO-
Vin (mV ACgms) BaTb KaK C 0TCeY-
KOV MOCTOSIHHOIO
HanpskeHWs (BONONHUTENBHBIM KOHAeHcaTopoM Ha 0,1 Mkd), Tak
1 6e3 Hee, kak 6anaHcHbiM (IN1/IN2), Tak 1 acuMmmeTpuyHbIM (IN2
3a3emMnunTb). TunoBblit NnoTpebnsemsblit Tok 330 MKA, KOHCTPYKTMB-

Hoe ncnonHexHue - MSOP-8.
TeeppotenbHble pene PVNO12 International
I‘: Rectifier (http://ec.irf.com/ec/adirect/

) [ 4
"A" Connection

LINEARITY ERROR (Vgur mV DC - Viy mV ACRums)

PVNO12.html) no cpaBHEHUIO C 3IEKTPOMEXAHNYEC-

"C" Connection

AGC or DC

LW
T yh ] [

K1MMK aHanoramu 06nagaloT Ha Tpu nopsiaka 60OnNbLLIMM PecypcoMm,
cB00OOAHbI OT Apebesra KOHTAKTOB U MeHblue No maccorabapuT-
HbIM nokasaTtensam. OHu 9BASIOTCA OOHOMOMNOCHBIMU HOPManbHO
pas3oMKHYTbIMK pene Ha cunosom MOT-Tpan3ncTope GenerationV
HEXFET, ynpasnsgeMom 4Yepes cneumanbHylo Cxemy gparisepa ot
ONTUYECKN N30NMPOBAHHOMO CBeTOAMOoAa Ha ocHoBe GaAlAs. Mak-
CYManbHbIA TOK Harpy3kun 4,5 A, cCONpoTMBEHNE B OTKPLITOM CO-
cTosiH1m 0,04 Om, B 3akpbiToM 16 MOM, TOK ynpaBneHus (cpaba-
TbiBaHMA) 3 MA, BpeMs BKloYeHUs 5 mc, Bpems oTknodeHus 0,5
MC. MakcumanbHoe KoMMyTrpyemoe Hanpsxenune =20 B, anekr-
puyeckas NPo4HOCTb naonaummn 4000 B. KoHCTpykTBHOE MCMON-

HeHune DIP-6.
NEC Electronics yPD9993 - nepsuiii «me-
N E‘ JIOAMIAHBIN» YUN AN MOOUIIbHBIX TeNedOHOB,
noanepXuBaloWmMii He TONbKO 64-TOHOBYIO
nonnéonuio popmata MIDI, HO 1 poHorpammel B popmaTax mp3
n AAC. Jekogmpytotcst 6uTpeiiTel o1 8 po 320 K6/c v 4acToThl
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FOBAY TEXHUKA W TEXHOAOTUA

anckpetmsaumm ot 8 no 48 kl'u. Lindposoi curHanbHblvi npouec-
COp TaKkxe BbINOJHAET 06paboTKy CTepeokaHanoB B COOTBETCTBUM
¢ DIMAGIC’s Adaptive Surround Technology, CyLLeCTBEHHO yny4-
LaoLen Ka4ecTBO 3BY4aHWs. BCTPOeHHbIVi 4-nonocHbIn rpadu-
4eCkMin aKBanansep no3BonseT pPasfenbHO PerynnpoBaTh LEHT-
pasnbHy0 4acTOTy, LUMPUHY MONOCHI N YPOBEHb KaXA0M MOMOCHI.
Mutanne undposoi yactm 1,5 B/35 MA, aHanoroson 3 B/12 MA.
KOHCTpYKTMBHOE M1cnonHeHne 6x6 mm 85-pin TFPBGA, ueHa $15

(http://www.necel.com/mobile/melody/en/index.html).
BecbmMa uHTepecHas
LUOl fsonwﬁﬁi MUKpOCXeMa Ans «ayanope-
cuBepocTpouTenei» ¢ noa-

mlcroelectronlcs

AepXKoi «kapaoke» u 5.1-
o6bemHoro 3Byka: Wolfson Microelectronics WM8777 (http:/
/www.wolfsonmicro.com/uploads/documents/WM8777.pdf). B e
- BxogHov MUX gnsa 8 ctepeoBxonos, 24-paspsagHbin 192 kl'uy, AL
C AvHamuyecknm ananasoHom 102 o, undgposoin TpaHcueep (npu-

DACREFP1
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AVDDDAC
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DIGITAL
FILTERS

GPIO2
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GPIo1

eMHuk/nepepatynk) S/PDIF/IEC60958/AES3 (mxuttep 50 nc),
8 24-paspsapHbix 192 kl'y, LLAM-0B ¢ AMHammnyeckum gnanasoHoMm
108 nb, ananorosble perynnposku rpomkocTu (-100...+20 b, war
1 aB), Tem6pa (BY, H4 +10 ob c warom 1 ob), 6accMeHeXMEHT,
TenedoHHbIN yeunutens. OTHOCUTENbHBIVE YPOBEHb FAPMOHMK He
npesbiwaet -93 ob, nogaenexHne nomex ¢ WnHbl NuTanus 45 ob.
Mutanne 5 B / 220 MA, kopnyc 100-pin TQFP (14x14x1 mm).
RF Engines Limited (htip://
www.rfel.com) Beinyctuna MMC
. SpectraChip™ IF - undposyio 3ame-
[ f Hy aHanoroBou Yactn GpunbTpaumm Ha
MY ona cnektpoaHanua3aTopos v T.M.
Traditional RF
Front- End

RFEL SpectraChip Digital IF on Low Cost FPGA
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yctpoincTs. LLUnpuHy nonocel MOXHO 3aaasaTtb B npefenax ot 10
My 0o 3 Ml'u, a BepxHas rpaHnLLa Nonockl aHanmaa coctasnset 10
Mry (MY 21,4 MI'y nocne AUM). Motpebnsemas mowHocTs 0,5
BT, amHamunuecknii ananasoH 85 ob. Lindposoe npeacrasneHne
BbIXOZHbIX JaHHBIX NO3BONSET BHIBOAUTL HE TObKO ABYXMEPHbIV
CMEeKTP, HO Y TPEXMEPHYIO CNeKTporpaMmmy (CM. puc.).

LLAMbI ¢ G0NbLUMM YACTIOM KaHANOB Ha-

D ANALOG XO4AT WMPOKOoe npumMeHeHue B ONTUYEeCKNX

DEVICES MWKPO-3/1eKTPO-MeXaHN4eCknx cucrtemax
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(MEMS), cuctemax c6opa AaHHbIX, YNpaBieHns u T.n. YHuKab-
HbIMW B 3TOM HanpaeneHuu aensoTcs 40-kaHanbHbie 14-pa3pap-
Hblie LAN c opHononapHeim nutaHuem ADS5380 (http://
www.analog.com/UploadedFiles/Data_Sheets/
976361255AD5380_0.pdf) ot Analog Devices. MakcrmanbHas
TakToBas 4actota 400 kU, BpeMs yCTaHOBNEHWS 8 MKC, MexKa-
HanbHOe 3aTyxaHne He meHee 100 ob, cnekTpanbHas NIOTHOCTb
wyma Ha Bbixoge 150 HB/\Tu. MuTanne 5 B, 125 MBT. UnTepdeit-
Cbl nonib3oBatens: napannensHein, SPI®/QSPI™/MICROWIRE™/
12C®. Kopnyc 100-LQFP (14x14 mm), uexa $50.

TpaHcuBep HOBOW reHe-

AL,NG pauun DJ-C7T/E (http://
'« www.alinco.com/Products/DJC7/)
pa3Mepom ¢ KpeaUTHYIO KapTou-

Ky ¢upmbl Alinco pabotaetr RX/TX B AByx AnanasoHax: 144-
145,995 MI'y, (FM) 1 430-439,995 MrI'y; Tonbko RX: 88,1-107,995
Mrly, (WFM) B eBponeiickom Bapnante DJ-C7E. NUmeeT: 200 ka-
HanoB NamsaTy; 39-TOHOBbIE KOAEpP M AeKoaep; Aesmaumio +/-5 klu;
BbIXOZHYIO MOLLLHOCTb Nnepepatynka 300 MBT ¢ 6aTapeeit EBP58N
1 500 MBT ¢ 6 B MCTOYHMKOM NUTaHUS; NOAABNEHNE BHEMOIOCHbIX
n3nyyenuii 6onee -60 ab; yyscTBUTENLHOCTL HA VHF -14 nBMKB,

Iz
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Ha UHF -12 pbmkB, B pexxume WFM
-3 nbmkB (12 pb c/w); un3bupa-
TenbHocTb +/-12 kl'y, (-6 ob), +/-
35 k'y, (-60 pB); nuTaHue: 6aTapes
3,7 B EBP58N vnu BHeLIHWA NCTOu-
HVK nuTanusa 6 B; TemnepaTtypHble
ycnosusi akennyatauum ot -10°C no
+60°C; pasmepbl 56x96x14,5 MM
(6e3 opraHoB yrnpaBfeHns 1 aHTeH-
Hbl); Bec 102 r ¢ aHTeHHoW n baTa-
peeit EBP58N.

Bnaropaps npMMeHeHMIo BbICOKO-
Ka4yeCTBEHHbIX ManorabapuTHbIX pa-
OMO3NIEMEHTOB, BbICOKOIhMEKTMB-
HOW NepekoHaloLWwen TEXHONOrMmn 1
3anaTeHTOBaHHON NOMexo3aLumLLa-
loLLLelt CXeMOoTexHuKe cneumanmera-
mMu dupmbl Alinco yaanoce co3patb
HOBbI ManorabapuUTHbIit UMNYNb-
CHbI UCTOYHUK  MUTaHUSA
DM330MV (http.//www.alinco.com/
Products/DM330MVE/) ¢ manbim

ENALINGO.

YPOBHEM NMOMEX AN NMTaHWUsa CBA3HOW annapaTtypbl Kak B CTa-
LMOHapPHbIX YCnoBusX, Tak n B DX akcneguumax. OCHOBHble Tex-
HUYEeCKNe XapakTepucTuku cepmmn 6nokos nutaHus DM330MVE/
MVT/MVZ: BxopHoe Hanpsixenue: ~120 B (MVT), ~220 B (MVE,
MVZ); BbixogHoe HanpsikeHue: 5-15 B (ycTtaHaBnuaeTcs npo-

rpaMMHO); 3amMTa OT KOPOTKOrO 3aMbIKaHUS Y NPEBbILLEHNS Bbl-
xopHoro Toka 32 A (MVT, MVZ) n 30 A (MVE) 1 TemnepaTtypHoro
pexuma; BbixogHo! Tok: 32 A (makc.), 30 A (NpOAOMXUTENBHO)
ona MVT, MVZ 1 30 A (makc.), 25 A (npopgomkuTtensHo) ansa MVE;
pasmax nysbCaLmii BbIXOAHOrO HanpsixeHns He 6onee 15 mMB; 13-
MEHEHWe BbIXOOHOrO HanpseHust He 6onee 2% Npu BbIXOOAHOM
TOoKe OT eavHuy, MA go Imakc; pasmep: MVT, MVZ - 175x67x165
MM, MVE - 190x69x181 mm; Bec: 2 kr (MVT, MVZ), 2,3 kr (MVE).

ABTOMaTU4YECKMIA aH-
[ PALSTAR

TEHHbIN aHanusaTtop
ZM30 (http://palstar.com/
zm30.htm) dupwmbl Palstar
UMeeT BCTPOEHHbIN 8-6UT
MWKPOKOHTpONNEp, ynpas-
naowmn DDS renepato-
pOM 1 aBTOMaTM4ecku Ka-
nmbpyembiM pedekTomeT-
pom. ZM30 nossonseT mns-
mepaTte KCB, nmnepanc,
peakTUBHOCTb, UHAYKTUB-
HOCTb, €MKOCTb, XapakTe-
PUCTUKM NepeaaroLLmx num-
HWUI 1 Harpy3ok, fobpoT-
HOCTb 1 PE30HAHCHYIO Yac-
ToTy. AHanusatop umeet
6artapeliHoe NUTaHue 1 no-
3B0/1sieT OOHOBNSTL CBOIO
ynpaensioLLyto NporpaMmmy
yepes nocnefoBaTesbHbIN
nopT.

PALSTAR INC. MODEL ZM-30

mulnumsmuz BRIDGE - VFO

FOBAN TEXHUKA U TEXHOAOTIA
AHTeHHbIN TIOHep BT1500AL (http:/
| PALSTAR & | /palstar.com/bt1500a.html) ¢pupmbl
Palstar no3sonsietr cornacoebiBaTh
AHTEHHbI, TUTaeMble CUMMETPUYHBIMM PUAEPaMM, C NMOMOLLBIO
nByx L-06pasHbix cornacyiowmx LC ueneit, npyu aTom ABe nepe-

S—
C -
| wll
I II
| v

iii

ST

iﬂﬂ'i

el Lo

%!!

MEHHbIe MHAYKTUBHOCTU C PONMKOBBLIMU KOHTaKTamu UMEIOT OAHY
py4ky perynnposku, a Bcero ux B BT1500AL gge - C u L. Onq
yno6cTea perynmposku emkoctn KIME nmeet age cekummn ¢ C v
C, o1 KOTOPbIE NEPEKNIOHAIOTCA C NOMOLLBIO PENe B 3aBUCUMOCTU
OT BbIGPaHHOro AnanasoHa. OCHOBHblE TEXHWYECKME XapakTepu-
CTVKMN: HOMUHanbHas MoLlHocTb 1500 BT; amvanasoH cornacosa-
Hua numnegancos 2500+/-j2500 (160 - 20 m), 1000+/-j1000 (10 -
15 m); paboune ananasoHsl o1 160 go 10 m.

MGpupHaa aHteHHa 2/HDQ21
(http://www.spezialantennen.com/
quad.htm) ansa 2-metpo-
BOro AunanasoHa ¢pupmbi
Spezialantennen BAZ co-
cTouT M3 BubBpatopa B
BMAEe ABYX KBagpaTos,
nmeroLmx obLme To4KM
nutTanus, pedbnekTopHon
pelweTkn n 2x8 AmpekTo-
poB. OHa nmeeT: ycune-
Hue 17,5 pba; oTHOWeHne
dpoHT/ThIN 22,5 AB; yrabl
packpbiBa AvarpaMm Ha-
4. nNpasneHHocTu E-nong

42°, H-nons 38°; rabaput-
Hble pa3mepbl: AavHY - 350 cm, wupwuHy - 108 cm, BeicoTy - 150 cm.

., Spezialangenney BAZ
Spezialantennen BAZ

Papunoxotbu 6/2004
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AYANO0+BUAEOQ*CBA3b * SNIEKTPOHNKA « KOMMbIOTEPbI

MpennoxeHHolli B.AnekceeBbiM of-
HoTakTHbIn YM3Y Ha noneBbix TpaH3uc-
Topax Ha Harpy3ke 8 OM Mo MPOCTOTE KOH-
KypupyeT ¢ yeunutenamm ZenAmp Henbco-
Ha lMNacca n paseBnBaeT MakCUMabHYIO
MoLLHOCTb 4 BT. Ero BbIxogHOM kackapn Ha
MOLLHOM noneBoM TpaHaucTope VT2 pabo-
TaeT B pexume knacca A ¢ Tokom ctoka 1,3
A. C uenbio nobiwenus KN4 nutaHve ato-
ro Kackajga OCyLLeCTBNSeTCs No napan-
nenbHOW cxeme 4yepe3 gpoccenb L1
(pmc. 1), nageHve NOCTOSHHOIO Hanpsxe-
HMS Ha KOTOPOM He npesbiwaeT 1 B (B 0T-
JiMyne OT CXeM C aKTUBHBIMY reHepaTopa-
MU TOKa WM PE3VCTUBHOW Harpy3Kkow, B
KOTOPbIX HA 3TUX 3NIeMeHTax nagaeT nono-

L1
0031w €6

C747mx| X1 [MMO yCTaHOBUTb
L Ha paguaTop ¢
! abppekTnBHOWM
R5 BA1 nnowapsio 700
1K &0m cm?. Yonnutens

How to Produce Bass in a Small Box
audio

US$7.00 Canada $10.00

THE AUDIO TECHNOLOGY AUTHORITY

PRESS

BbIXO[IHOE COMPOTUBIEHNE yCUnnTe-
nq, ynydwas gemnéuposanne HY au-
Hamuka v ycTpaHsis «6ybHeHne», B TO
BPeMSsi Kak Ha CPEeHUX U BbICOKMX 3BY-
KOBbIX HACTOTax BbIXO[AHOE CONPOTHB-
NleHne YCTPOCTBA CPaBHUTENbHO Be-
nunko (okono 11 Om), 4to cnocobeTBY-
€T MOBbILLEHNIO IMHENHOCTH (YMEHb-
LUIEHWIO HENMHEWHBIX M MHTEPMOAYs-
LIMOHHBIX MCKaXEHWI1) rPOMKOrOBOPY-
Tens BBUAY NWTaHUS €ro B pexume,
6onee GAM3KOM K reHepaTopy TOKa.
Monoca nponyckanus ycunutens 40
ly...120 Ty, yyBcTBMTENBHOCTL 0,5
B. Cxema 6noka nutaHus nokasaHa
Ha puc.2. Tpancdopmatop T1 Tuna
TMMN278 nnn ana-
JIOTUNYHBIN C MOLLL-
HOCTbIO He MeHee
70 BT v BTOPWY-
HOM 0BMOTKOW
2x15 B. TpaHsuc-
Top VT2 Heobxo-

2 220 mxx258
4 1000mrx258

10000 mxx

< Llpinci

pekomeHayeTcs

voz kazzsac _ VOIKAZ4TA 228
N
Vo2 IF o1
St T1 1 100mK X258
——
o L=
S /4 L
DA | = Fu1
N 3154 +208
7/51 Kﬂzqz,i[——-E——
2 iy

Pnc.2)

15
1 MK T "l’mﬂoawiﬂﬂ
[ | Jbuy.

BMHA MUTAIOLLLEr0 HANPSXXeHNs N COOTBET-
ctBeHHo K[ no4tn BaBoe Huxe). MNocto-
SHHOE HanpsXeHne B Harpyske oTcekaeT-
ca koHgeHcatopammn C6, C7. JInHeHOCTb
1 TemnepaTypHas cTabunbHOCTb yyuLle-
Hbl 06pPATHON CBA3bIO, CHUMaemoli ¢ R4 n
yepe3 R1 nocTynatowieli Ha 3aTBOp Tpak-
3uctopa VT1 BxogHoro kackaga. Opwvru-
Ha/lbHOe peLLeHne NUTaHNa NepBoro Kac-
Kaja OT MCTOYHMKA OTPULIATENbHOMO Hanps-
XeHus -22 B, a BTOporo kackaga - oT no-
noxutensHoro +20 B nossonunno chopmu-
poBaTb OTpULATENbHOE CMEeLLLeHMe Ha 3aT-
Bope VT2 6e3 pa3pennTensHoro Mexkac-
KafHOro KoHAeHcaTopa, T.e. NPUMEHUTb
HenocpeaCTBEHHYIO MEXKACKaAHYIO CBA3b.
JononHnTensHylo cTabuibHOCTL pexuma
co3aaeT napameTpuyeckuii ctabunmsaTop
R2VD1. Apoccens L1 cocrasnex n3 3 co-
€JVHEHHbIX NOCNefoBaTeNbHO YHUPULMPO-
BaHHbIX [1155, paccunTaHHbIX Ha MOCTOSH-
HbI MogMarHuymMBatowWnii Tok oo 3,2 A.
CHUXeHVe peakTMBHOrO CONPOTUBAEHUS
L1 Ha HY ymeHbluaeT Ha 3Tux yactoTax

Mcnonb3oBaThb

COBMECTHO C
rPOMKOrOBOPUTENSIMU MOBbILLIEHHOWN
yyBCTBUTENBHOCTU (92 AB), Hanpwu-
Mep, Ha OCHOBE OTEYECTBEHHbIX rO-
nosok 6'A-1, 6IA-2, 5r A-1 («Paguno»
Ne10/2004, c.13, 14).

OUTPUT

PS current

OUTPUT

Power
Supply

I
I
1
I
b
I
1
[
1
1
[
[

OUTPUT

PS current +

Power
Supply

INPUT

Aseup [13BeHNOpT B CTatbe, NOCBS-
LLLEHHON MCCnefoBaHUIO NaMMoBbIX Nu-
HelHbIX ayanoycunutenen, oTMevaeT,
4TO B TUMOBOW OOHOTAKTHON CXeme C noc-
JienoBatesibHeIM NUTaHneM (puc. 3) Ha nyTn
3BYyKOBOro curHana (Signal current) nme-
I0TCS ABA O4eHb HexXenaTtesbHbIX C TOYKK
3penusa High-End ¢wunocodun anemerTa:
6IOKMPOBOYHBIN «3NEeKTPONNT» BONbLLIOW
€©MKOCTMN B HU3KOOMHOWM KaTogHou uenun Ck
N He MoKa3aHHbIN Ha CXeme, HO eLle me-
Hee XeNaHHbIA «TONCTbIN 3NEKTPONUT» B
6noke nutaHns Power Suply. B cxeme ¢ na-
pannesnbHbIM NUTaHvem puc.4 3ByKOBOMN
CUrHan yxe He NpoxoauT Yepes 6GNOK Nu-
TaHus (oTpesaeTcs MO0 aKkTUBHBIM reHe-
patopom Toka CSS, nubo pgpoccenem), a
©OVHCTBEHHbI KOHAEHCATOP Ha ero nyTu
Cp npuMeHeH kak pasaenutenbHblii B Bbl-
COKOOMHOW aHOAHOM Lenu 1 N03ToOMy Me-
eT «HedNeKTPOAUTUYECKYIO» (T.e. CPaBHU-
TeNbHO HeBOoNbLUYIO) EMKOCTb, U TYT MOX-
HO MPUMEHUTb BLICOKOKAYECTBEHHbIV Mnne-
HOYHbIN KOHAEHCcATop, CBOBGOAHbIV OT M3-
JIMLIHUX «3NEKTPONNTUHECKNX» 3P PEKTOB.
Hanvuo ayanodpunbckoe npenmyLLecTso
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CxeMbl napannenbHoro nutanus. OTHOCK-
TeNIbHO NPEVMYLLLECTB 1 HeJOCTaTKOB ABYX-
TakTHbIX CXeM C MocC/lefoBaTeslbHbIM
(puc.5) n napannenbHbiM (puc. 6) NUTaHn-
eM CrnpaBef)MBbl aHaNOrnyHble 3amMmeva-

1 R1 R4
LL1674 51K 1K
ro A4

7
Input &

l A"
R2
5.1K

HKS, HO B CXEME C NOCnef0BaTesIbHbIM M-
TaHMeM [Ans 3BYKOBOrO CUrHana umeetcs
[1BE 3aMKHYTbIX METAN NPOXOXAEHWS (aHOA-
KaToA-KaToAHbIN KOHAeHcaTop-6noK NuTa-
HWSI-4acTb NepBUYHOV 0OMOTKM, CBOSI ANs

KaX [0/ namnbl ¥ NOLABEPXEHHAs acuM-
1 MeTpuu 13-3a HeCMMMETPUM 0OMOTOK

R7
100R

T2 —
LL1674

12 Volts

m
Q

[~ 100nF

STEREO
INPUT

+d ), ~

D AWD KECT
N XxapakTepucTMK n1amn), a A1s CxeMsbl € Na-
pannenbHbIM NUTaHWEM - TOJIbKO OfHA, MU-
HytoLas 610K NMTaHUa U He3aBucsLLLas OT
aCYMMeTPUM MONIOBUHOK NepBUYHON 06-
MOTKM. lonHas npuHUMNuanbHas cxema
pa3paboTaHHoro [13BuaomM NMHENHOro
ycunutens nokasaHa Ha puc. 7. 34ecb na-
panfnenbHoe NUTaHWe aHOAHbIX Lenew
V1A, V1B ocyuiectBnseTcs OT UCTOYHMUKA
B+ (150 B) 4yepes reHepaTtopbl TOka Ha
nonesbix TpaHamctopax Q1, Q2, a Ha-
KanoB NamMmn - NOCTOSIHHBIM HaNPsXeHneM
OT UHTerpasnbHoro crabununsaropa LM317.
R3 - perynatop rpomkoctu. BxoaHow wn
BbIXOAHOW TpaHcpopmaTtopel Lundahl
LL1674 (koadduumneHT TpaHchopmaumum
(1+1):(4+4) http://www.lundahl.se/pdfs/
datash/1674.pdf) o6ecneunBaioT npodec-
CUOHaNbHbIE XapakTePUCTUKN CUMMETPUY-
HOro BXO4a/Bbix0Aa W ranbBaHW4eCcKOMn
pa3Bsa3ku 6e3 NOBOYHbIX «3EMIIHBIX» KOH-
TypoB 1 HaBopok («AudioXpress» Nel1/
2004, c.54-62 *).

OCHOBbIBasACb Ha TEXHOMNOMMU NCUXO-
aKyCTMYeCKOro pacypeHns NosioChl aky-
CTUYECKUX CUCTeM B 06/1aCTU HU3LIMX
3BYKOBbIX YacToT MaxxBass®, 3anaTteH-
ToBaHHou (mat. CLUA
Ne5,930,373, http://
www.maxx.com/objects/
MaxxBassAESPaper.pdf) pupmoin Waves,
Inc., PoH TunToH co3pan 3/1eKTPOHHbIN
cabBydep, pacluMpsioLmnii CyGbLEeKTUBHO
BOCMPUHMMAEMYIO FPaHULLY aKycTuyec-
kou AYX ot 2/3 po 1,5 okraB Huxe Pu-
314eckon (dakTn4ecko Ha CuHycoupe)
rpaHn4yHoI YacToTbl cabBydepa 6e3 nepe-
rPy3kn UM M3MEHeHUs ero pasmepos.
MpuHumn MaxxBass® 3akntoyaeTcs B dop-

MONO

INPUT
AMPLIFIER

A=13

BUFFER
AMPLIFIER

A=1

LOWPASS

FILTER

MAXXBASS PROCESSOR

MX3000AS

BUFFER
AMPLIFIER

A=1

—

BUFFER l

AMPLIFIER

OUTPUT

Al

SET INPUT
LEVEL

VOLUME

A=1

7

OUTPUT

PHASE

MAXXBASS

SET CLOCK

SET

ON/OFF FREQUENCY

INTENSITY

TO PEAK-TO-PEAK
VOLTMETER

a
LEFT
INPUT py g R R3

5KA
SET INPUT
LEVEL

U1 OPA227

+5V

H6 P6
pu—

+
= C5 7

470uF

L ce
[ 100nF

~ 7
100nF
v

o

-5V

Pnc.8

>—— FROM POWER SUPPLY

— >

L c8
+ ] 470uF

Sc9 S C10

100nF 100nF

= C11
100nF

U2 OPA227

R8 10K

U3 OPA227

J3

FRONT PANEL

TO LOWPASS
FILTER INPUT

U4 - OPA2227 (DUAL)

J4 J5

FROM LOWPASS TO PK-PK
FILTER OUTPUT VOLTMETER
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DANDKECT

Pinc.10]

c18
100uF

VOLUME
(FINE)

c19

10nF Ho P9

MWPOBaHWUM MO CneunansHOMY anropuTMy
cepun rapMoHUK, UMUTUPYIOLWLMX Bnaroaa-
psi 0COBEHHOCTSIM HeI0BE4ECKOro crnyxa
T.H. «MOTEPSIHHYIO NEePBYIO FapMOHUKY». Pe-
ann30BaHO YCTPOMCTBO Ha cneumanmanpo-
BaHHo MMC MX3000AS, copepxatluen
ALIM, curHaneHbii npoueccop v LAM n ¢
MWHMMYMOM BHELLHWX 3N1eMeHTOB obecne-
ynsawowen paboty kak ¢ Hi-Fi AC ¢ Hux-
Hel rpaHuyHon vactoTon 50 Iu, ¢ aBTOMO-
BUNBHBIMK C rpaHnyHoi yactoTon 120 Iu,
Tak 1 ¢ MyNbTUMeAMIHBIMU MUKPOrabapuT-
HbeiMu AC C rpaHuyHoi vactoTon 250 lu,.
Bo Bcex cnyyasx oLyLlaeTCs 3HaYUTeNb-
HOe ynydlleHne 3BY4aHWs CaMblX HU3KMX
3BYKOBbIX 4aCTOT, kOTOpble 6e3 MaxxBass
KoHKpeTHoi AC BOOGLLLE NOYTN He BOCMPO-
n3sogasTcsa. Ha puc.8 nokasaHa 6nok-cxe-
Ma 3nekTpoHHOro cabeydepa. 3aech BXoa-

HOM cymmupylowmin yeunutens INPUT
AMPLIFIER 06benmnHseT neBblit U Npasbiii
kaHanbl, PHY LOWPASS FILTER nopas-
nsieT cpefHue 1 BbiCLuMe 3BYKOBbIE HaCTO-
Thl, BbIXOASLLME 32 Npeaesnbl paboyero au-
anasoHa cabBydepa n HexenartesbHble 415
npoHunkaxus Ha exon MIMC MaxxBass-npo-
ueccopa MX3000AS. Oanee cnepyioT 2
6ydepa u perynstop yposHs VOLUME. Ha
pumc.9 npvBefeHa Cxema BXOLHOr0 CyMma-
Topa U1 n aktuBHoro ®HY Cannena-Ku
yeTBepTOro nopsiaka U4, kotopas npuHum-
nuanbHbiIX 0COOEHHOCTEW He MMmeerT.
Puc. 10 npencrasnsieT cOOGCTBEHHO NPO-
ueccop U5, 6ydepHble yeunutenm U6, U7,
cTynenyatoii S3 1 nnasHbin R22 peryns-
TOPbI YPOBHS Y MHBEPTOP (asbl BbIXOAHO-
ro curHana U8, S4. MNepeknioyatens S2
no3BONseT BbIOPaThb NTATEHTHOCTb (CKPbITHIV

> >— TO INTENSITY R28 10K MONO
Ll L L 3> CONTROL U OPA227 ouT
20F T 4 o +5V H14 P14
FROM 1 16 L100F : - ®
MAXXB-3 — | ’
P7 H7 c12 ¥ H13 P13
e 100F O T
~e— j_l—jj 2
¢ f€ E 82 U7 OPA2227
C14 22pF us ouAy o
cis & c16 H
= 100uF ] 4 100nF = MX3000AS | = 4990
| +33VA . H L oonF S C23 100uF 2 x5 x10 s4
: B 177 1 aw -
- (_l_ — OUTPUT PHASE
[_:8 He 7 R19 —O0—0—1 sy i
499K .
ON OFF i )
MAXXBASS  + R16 RY’_er . R23 R24 R25
ONBYPASS 4020 i 10K 2490 1100
VOLUME
100F | smrz +—{[] Lum
+ X2
33v0 6MHz +—|[J—
X3
e fAI——
X4
4 MHz L—ﬂ:"——
c24
30pF
At
"L I
—9|—‘—___
C25 30pF
'Pg . MIN 2 3 4 5 6 7 8 9 1
' >—— C33 ‘l' l C35 l C36 l C37 l C38 _L C39 J_ C40 C41 l C42 C43
- T~ 560nF T 470! nF T 390nF T 330nF T 270nF r‘[\ 220nF T 180nF T 150nF A~ 120nF T 100nF T 10nF
S5
1 2 3 4 5 6 7 8 9 10 MAX
C44 J_ C45 _\_ C46 l C47 l C48 l C49 J_ C50 l C51 C52 l C53
T 68nF T 56nF T 47nF T 39nF T 33nF T 27nF rl~ 22nF T 18nF T 16nF T 10nF
3 .
S6 Phic.1

nepvog, G13noN0rM4ecknx peakumin) B npe-
nfenax ot 10 go 50 mMKkc noA uHansnayansb-
Hble MPeanoYTeHns cnylaTens, a MmarasvH
KOHAeHcaTopoB (puc. 11), nogknioyaembli
K pasvemy H9/P9 cxembl puc. 10 - name-
HSATb «BUPTYasIbHYI0» FPaHNYHYI0 4acTOTy OT
20 po 50 Iy («AudioXpress» Ne11/2004,
c.6-17).

MeTtep Xanko npennoxmn cxemy cee-
TOAMOAHOrO CnekTpoaHanusaTopa Ang
ayauvokomnnekca. BxopgHasa 4yacTtb
(puc. 12) npepctasnsiet coboit GypepHbiii
yCunuTeNb C CyMMUPOBAHMEM HeTbipex
BXOA0B U PEryNSTOPOM HyBCTBUTENIbHOCTYU
P1. C ero Bbixoga cvrHan nocrynaet na-
pannenbHo Ha 5 610K0B PUALTPOB-UHAN-
KaTOpPOB, OTANYAIOLLMUXCS TONBKO EMKOCTbIO
KOHAEHCAToOPOB NONOCOBOro ¢uabTpa
C1=C2 (puc.13). ina camoro Hu3ko4ac-

18
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Further Upgrades to Adcom’s Revamped Amp
udio

uss 00 Canada $10.00
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THE AUDIO TECHNOLOGY AUTHORITY

XeHNa Ha CaMblX HU3KUX 3BY-
KOBbIX HaCTOTax 1 B TO Xe Bpe-
MA OOCTUXEeHUa MakKCumanb-
HOWM TOYHOCTU Ha BbICLLUX 3BY-
KOBbIX YyacTtoTax. B AaHHOM
cnyyae nynbcauun Ha HY (20

2x 1N4007
P2
R1 C1 100k
1% vystup  vstup BT
13k R2
13k
c2
C1,C2
vid text
RSa RSb
mpm 15k Ohm 15kOhm  15kOhm  100kOhm  RMS Output
ANN—4 —V\VN—4
15kOhm  15kOhm  7.5kOhm ICtb
1uF
IC1a BAS16 :
§ 470 k Ohm -_
— C Comp
100 pF
BAS16
iT I
ICic
B‘lsl‘a 470k Ohm [C1d BAS16 Peak Output
L 4] NV * ) ’ .
16
I
4
Pnic/14 470k Ohm 1.5k Ohm 470 k Ohm 470 Ohm
)—’\/\/\/—_I —’\/\/\/——-——-4?'/\/\/\/1
I 100 nF —_-[4,7 nF
TOTHOro GpunbTpa Co cpeHel YacToTon 55
'L, eMKOCTb 3TUX KOHAEHCATOPOB AOMKHA +0C

6bITb 220 HD, 1 panee ons psga 4acToT
122, 370, 1220 1 5560 Iy, - cooTBETCTBEH-
Ho 100, 33, 10 n 2,2 Hd. 3a naccuBHbLIM
nonocosbiM punsTpom R1C1R2C2 cneny-
eT TpUMMep 4yBCTBUTENLHOCTM P2 1 pe-
TekTopbl-gpansepsl Ha D3Q1C4 n NUMC
IC1, o6ecneymnBaioLiMe NHONKALMIO YPOB-
HSl COCTaBNAIOLLMX B CBOEW MO0CE Ha BEp-
TUKaNbHbI CBETOAMOAHbIN cTON6uK L1-L7
(«Prakticka elektronika A Radio» Ne9/2004,
c.28, 29).

JAxoH YapnbcBopT, paspabatbiBas
KOMOMHUpPOBaHHbI (peak/RMS) nsme-
puTeNb YPOBHSA ANS CTYAWUAHOrO ayamno-
KOMMAeKca, BbinonHun ero (puc.14) Ha
npeunsnoHHom eeinpsmuTene IC1alCib,
$popmupyloLLEeM CEKLMIO KBa3NCPeHeK-
BaJpaTn4eckoro 3HaveHns RMS (pekomer-
noBaHHoe cooTHoweHne RSb=0,11Rsa) ¢
BPeMeHeM BOCCTaHoBneHus 125 mc, a Tak-
Xe [OBYX COeAMHEHHbIX NOCNnefoBaTeNibHo
nukoBbIx getektopax Icic, IC1d obecneuun-
BaIOLLMX BpeMs BOCCTaHoBNeHns 50 mc.
CRnoxXHOCTb CrnaxuvBaloLwmx GunbTPOB NPo-
[VKTOBaHa HeO0OGXOAMMOCTBIO MONyYeHUs
MasibIx NynbCaLyii BbINPSMIEHHOTO Hanps-

4t ~IN

J2 +IN

"u) n norpewwHocTb Ha BY (20 kI'u) He npe-
BbllaT +2% («Electronics World» Nel1/
2004, c.48).

BbicokoBONbTHBIN AudPepeHLmanb-
HbI ycunutens (puc.15), paspaboTaH-

DANDKECT

Hbl Yapnb3oM X3HCEHOM, NpeaHasHayeH
ANna UusMepeHua Hanps>XeHna mexany AOpy-
Ms yanamu noboli (aBTop paspabatbiBan
KOHKPETHO 4114 NaMnoBbIX yCI/IﬂI/ITeﬂeVI, HO
B NPUHLMNE 06nacTb NPMMEHeHUs ropas-
[0 WMpe) CXeMbl, HAXOOALLMMMNCA OTHOCU-

Ic1 +12V
D2 Re ANG884 ®
Dl 18 9
47k =
6 i+ L7
4 A\Y
4 -+ Ls
———|C3 to 17 L\
Ty 3I—g+ 5
=
R3 100k 2 SR
5 1 G-+ L3
L LN
b L2
L1

R4
1k

Pnc.13

TenbHO obLero Nposoja nof, AOBOJbHO
6onbluMM HanpsbkeHnem fo =270 B (a Bo-
o0LLe BXOAp! 3aLLMLLEHbI OT MepeHanpsxe-
Huii £500 B). Ero koadduumeHT nepena-
4yn nepekoyarenem S1 MOXHO yCTaHOBUTb
pasHeim 1, 0,5, 0,25 unun 0,2, npu 3TOM
npepensl n3mepexus coctaensaiot =10,
+20, +40, =50 B. AYX npocTtupaetcsa ot
nocrosiHHoro Toka go 200 kI'y, (-3 ob), cko-
POCTb M3MEHEHWS BbIXOAHOMO HANPSIXXEHNS
2,1 B/mke, BpeMsl ycTaHoBNeHNs 12 Mkc,
BxogHoe gnddepeHumnanbHoe ConpoTmB-
nexune 800 kOm, BbixogHoe 600 Om. Koad-
$rLMEHT noaasBneHns CUHMA3HOIO BXOA-

Pinc.15

J43 DIFF OUT

$1 GAIN
IVANESL ) AN
1/2 (£20V) \
1/4 (2AQV)

1/5 (£50v) \

R1 804
AAA @’

+0C 0P-27 § R2 200

R3 4K22

R4 1K40

RS 12K7

g !
HOro HanpsxeHus 66 ob Ha nepemeHHOM
Toke (60 Ny) n 86 ob Ha NOCTOSIHHOM, KO-
adduumeHT rapmonmnk 0,005%, cnekTpans-
Hasi N0THOCTb COBCTBEHHbIX LLYMOB Ha Bbl-
xope 550 HB/NIu. Bnok nutanns puc. 16
obecneunBaeT paboTy kak oT ABYX 9-BOJb-
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0T ¢ pa3bema JP2 ocHoBHOro 61oka

u3 [ol - o A of N o3 B i
78157 FB1  {oon 220 100 100N (pnc. 17). K Boixopam JP3, JP4 nopknioya
+27 =1 +DC I0TCS COOTBETCTBEHHO KaToAbl U aHOAbl COD-
L =L 1. _L CTBEHHO 6-pa3psAHOro 7-CerMeHTHOro Cae-
-~ T T T
TOAMOIHOrO MHAuKaTopa (puc.20). Ha Hem
Ja cRt | B 3@BMCUMOCTM OT BbIOPAHHOr0 KHOMKoOM TL1
1BVAC N u1-7 u2-7 (pnc.17) vam TL7 (pumc.18) pexvima nHamn-
IN ~ LMPYIOTCS HOMEP KOMMO3WLUMK, BPEMS 3BY-
O . GNO  yanus 1 T.n. MPOLLNBKM KOHTPOMNEPOB MOX-
= 6 8 €16 Ci2 HO cgaanb c hn‘p://www.arfdlo. cz/programs/
= 1D0n 220 1G0n 100n audiopanel.zip (OCHOBHOW KOHTpONEp) u
http://www.aradio.cz/programs/
CR2 N4145 = L == disp_DO_Audiopanel. zip (KOHTPOANEPbI AuC-
_ T nnes n 1y). PaboTa ycTpoiicTea npoBepeHa
a7 r‘a_; Uik (24 ~BC ¢ Acer 52x 52BE, Cyberdrive 24x 240SD,
Lite-On 52x CCD52x, Teac 24x CD-524
Pnic,[16} 7;’ :57 («Prakticka elektronika A Radio» Ne10/2004,
c.25-28 %).
1 R-Pack __ 18k __
1, |
| 1
I i
L — _
Pt vee —
+5V 2 [ _wazsv |
1 D1 +
GND C4 |
JP2 .
GND 2 1NLOO7 GND u1 R2
1 1 39 5k6 JP3
P1.0 AD®/P@.0
DATA OUT %“ R3 2 1e1.1 AD1/PB. 1 |33 z z
vee 57 —{ 1 w{P1-2 AD2/P@.2 [ s 10 O 5
le] P1.3 AD3/P8.3 + 0 O
INPUT fol2 47k 2 {pi.u AD4/P. 4 |22 CoM/eav 1o ot
ND 0—1 & 1pi.s ADS/P@.S -3 T = 2
— 5 P1.6 ADE/PD.6 o= 3 m
TL1 MODE P1.7 AD7/PB.7 ——— = e
—0 O— —if P3.8/RXD A15/P2.7 gg ;; O ;:
P3.1/TXD A14/P2.6 Ot 5o
TL2| FR/REVERSE ipss 13 P3.2/TNT8  A13/P2.5 :g —g; o gf
—O O —ot— T {P3.3/INTT  A12/P2.4 (=2 5510 O %8
TL3| FF/FORWARD D is |P3.4/T0 A11/P2.3 157 27 28
L o 1E1P2.5/T1 A10/P2.2 |0 2510 O 3%
—O of— 15 P3.6/FR A9/P2.1 |55 3110 o133
TL4| PLAY/PAUSE o vee P3.7/RD R T 33 [ g 34
5 o— | [ j_“ ALTLE VR P EA/vep 2L S %
¥ ALE/PRUG 5o O ©
TLS| STOP/EJECT 12MHz 1: XTAL2 peER b22 39 ol e
= [I XTAL1 ATAPT
R1 XTAL AT89CS1
10k C c2
' > T“" Prc.17]
L J—
ToBbIX «KpoH» B1, B2, Tak n OT BHeLWHero
MCTOYHMKA NepeMeHHOro HanpsxeHus 18 RS 47k
B («AudioXpress» Ne12/2004, c.20-25). o o 1OM¢63V 1
Koutponnep (puc.17), paspaGotan-  +3V
< P P (p ), pasp Cu * 47M/25v *c3 R4t 47k TL1 F.FORWARD
Hbll AHom Kanakom, nossonseTt npespa- R1 19k
TUTb KOMNbloTepHbIn CDROM B aBTOHOM- GND Q
Hbli ayavonneep. KHonkamu TL1-TL5 mox- c2
HO BKJ/IIOYaTb NPUBLIYHLIE ANS Nieepa pe- 33 33p
X1UMbl, KOTOPbIe HGOPMUPYIOTCS MUKPOKOH- XTALL
Tponnepom U1 Atmel AT89C51 1 nepena- RESET
totca 8 CDROM no craHpaptHomy ATAPI/ XTAL2 12
IDE kabento ¢ pasbema JP3. K pasbemy AIN@/P1.0 -3
P3.0/RxD AIN1/P1.1
JP4 MOXHO NOAKNI0HUTE MOAY /b NPUEMHN- P2 1/TxD p1.o |1k
ka K Y (asTop npumennn SFH508 ot TB P3.2/INTS P1.3 g
OVP Orava), BblgaioLero Koasl CtaHgapT- P3.3/INT1 P1.4 =
Horo npoTokona RC-5. Cxema nynsta Y ggg;;? g} 'g 8
nokasaHa Ha puc. 18. Mo HaxaTuio KHOMOK p3.7 p1.7 |18
TL1-TL8 mukpokoHTponnep U1 popmupy- ATE6C5051
eT cooTtBeTcTBYIoWwMin ko RC-5, a ceeTo-

avopn D1 usnyyaet ero B VIK gnanasoHe.
Ha puc. 19 n3obpaxeHa cxema KOHTPOS-
fiepa mHaukartopa-gucnies, faHHble Ha
BXOAHON pasbem JP2 koToporo nocrtyna-

Pinic. 18|
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'ICKA 2
TRONIKA

@(@6
w\w‘“e“‘? ‘m@gm
R adio =

X04OM YyCTponcTtea -

hitp:/fradio-rmir.com

A/
pr //

dpi D1, 1N40R7 pasbemom XS1. Mpu Ha-
+5v $ c2 33p ut NaxuBaHUU Pe3ncTopom
GND I T S {xraL1 cecer BB R4 ycranasnusaior vac-
ESXTAL 4 f oo TOTY BbIXOAHOrO Hanps-
cm AING/P1.0 - g XeHua paBHoit 50 Iy
S |P3-O/R0 AINI/PL T («Pagno» Ne9/2004,

33p 8 1p3l2/ e p1.3 13 .30 ™).

7 6

DATA_IN (S ANE SR B Braropaps perynupy-
% P3.5/T1 P1.6 g emomy ToKy cpabaTbiBa-
=1p3.7 P1.7|- HUS 3aLLMTbI OT Neperpys-
AT88C2051 Kn, ©ONOK nUTaHus
(puc.22) K0.Kyp6akoBa
Kak Hesb3s Jlydile noaxo-
OUT pNa poMaluHen na-
U2 GopaTopuu paguonioom-
é A QA 2 1JF’3 Tena. OnopHoe Hanpsxe-
B 08— | ] =10 A HWe napameTpuyeckoro
e :m%— l30(B: ctabunusaTtopa
R 0e (12 Ri2 2ol o R11VD2C4R14 cpasHuBa-
b CLK oz [ s 19| F €TCA C BLIXOMHBLIM Hamnpsi-
L aH L3 RS J g G XeHneM C [aenutens
T4LS166 ———R14 I H R16R17 TpaH3aucTtopom
— VT1. Tok konnektopa VT1
S KATODY yepes ycunuTesb Toka Ha
COCTaBHOM TpaH3UCTOpe
AB AS Ay A3 A2 A1 VT2VT3 nopaetcs Ha Bbl-

XOf, YCTPOWMCTBA W TaAKUM
06pa3oM 3aMblkaeT net-
nto CAP. BbixogHoe Ha-

Pric.20fs ? 7 ?

ﬁ? SAS6-11EWA ?

™ (]

ml 1) (] m| o1s_~ mI DI&4 mrnra rnrz | D11 npsxexne %i;YﬂV'PY'OT
Q Q Q Q Q Q Q Q S pe3sncTtopom B npege-
< —~ < B — < o < < < nax ot 0 go 30 B. Ha kom-

[] U [] [] U=>[] [] U U [] [] [] napatope DA2 n pene K1
[]‘=" [] U‘zﬂ [] [] U [] [] [] [] [] BbINOJIHEHA Cxema 3aluu-
<’ o <’ o " o Thbl OT Meperpys3okK no ToKy.
®© v lsm%a'o U.DI"-E\% ®TD U0 W D'%GTU-D.B—U‘D 5T VAW MDI'B [ I - N U‘% anyBeaneHMMTOKaHa_
ﬁm:whmgmlau:mr\mﬁml nwa-(or\m?;ln|‘—-w:or\m2m—«.-rwnmgnlam:wnm§m| rPy3ku nageHne Hanpsxe-
h ~ HUS HA ceHcope Toka -
=0
9 0 peauctope R8 n nxseptun-
——O pyiowem Bxoae - foctura-
—O
B 5 €T YPOBHS, NP1 KOTOPOM
& _0O KkomnapaTop cpabarbiBa-
4‘Lo
PR eT, Bko4yasa pene Ki.

CBeyeHue ceeToamoaa

Ha puc.21 n3obpaxeHa cxema npeob-
pasoBaTtensi «<aBTOMOGUNbLHOro» Hanpsi-
xeHusa 12 B B ceTeBoe 220 B 50 Ny ¢ mak-
cMManbHoM Mol HocTeio fo 350 BT, paspa-
6oTanHoro U.Heuaesbim. PopmmpoBaHue

MOLLHOCTb B Harpyske. BkawoyvaloTr ero
«3al0M Hanepepn», T.e. BTOPUYHbIe 006-
MOTKM (Ha cxeme 0003HauyeHHble Kak )
NOAKIIOYAIOT K TPAH3UCTOPHBIM KJllo4yam
VT1, VT2, a ceTeByto || coeanHSIOT C Bbl-

HL1 (K1.1 3aMKHYTbI) MHAMUMPYET COCTOSA-
HVe neperpysku, a pasmbikaHve K1.2 BBo-
OVT B Uenb Harpy3ku peauctop R18, koto-
pbI OrpaHn4MBaeT BbIXOAHOM TOK. TOK cpa-
6aTbiBaHMs 3aWwnThl B npegenax oT 50 MA

NPSAMOYTrOJIbHbIX YNPaBAAoOLWLNX NMNYbCOB

,u,n;(| nonegemeHHoro n HenepeceKa)lou.l,ero- . [ ki 78L08

cs1 (BO n36exaHune CKBO3HbIX TOKOB) OTKPbI- i

BaHUS MOLLHbIX KNlO4Yeli Ha MONEBbIX TPaH- SA1 "B - —L -L -L —L —L —L ?1

3ucropax VT1, VT2 BeinonHset UMC DA2. C1—C4 4700 Mk x 16 B I |02 C3 |c4 [CS5 /},

Pene K1 BbinoOnHeHO B BUAE ABYX BUTKOB G,,

nposopa M3J1 2 MM Ha repkoHe KOM2, DA178L09 C5, C6 100 Mk x 16 B An'-.'?,L017B

OHO BbINOAHAET QYHKLMIO 3aLUNTLI OT Ne- >—{3 _}1

perpysku no TOKy: €C/i OH MPEBLICUT 3a- 2 R4

[aHHbIA nopor, 1o koHTakTel K1.1 3amk- @ 1™ VT Re 47 XS1
HyTCs 1 reHepauns UMC DA2 3atopmo- & R3[] [J|Rs __ DA2 IRL2505 <
3uTcH, a TpaHancTopsl VT1, VT2 3akpo- @ o @ |k11)30 K[/] 7|4 m KP1211EV1 (\ \ 7

toTcs. [ns BO306HOBNEHUsS paBoThl Crie- © o | 1T Tad \|;)_ 150" BbXOD
AyeT YyCTPaHUTb NPUYNHY Neperpysku n S R Y 3] 1e | i : 2208
BbIKJTIOYNTL-BKITIOYUTL NpeobpasoBaTtesb. T 12T L |IN] Q_ @: 50Ty
TpaHcdopmaTtop T1 - n06oit ceTeBoi e = \ ; FC +U% e / ,
TpaHcPopmaTop C ABYMS BTOPUYHBIMU o 8 |ra2[] _i+ VY VI |RL2505 HL2 MG
ob6moTkamu Ha 11...12 B; ero mouwHocCTb 1«7 T\ C10 1000 cn, 012

B LENIOM U ONpeAensieT MakCuManbHylo - [CO22 Mkx 168 0.47 Mk 630 B Pinic. 21
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L
+36B RS1

< —J
28 n}m KP1L21EHS VT3 KT825 A 1smz

K1.1 S
2 (2 1M 3 I gg% K1.2
ingein 15
| SOMKx258 ‘ +308
+
—F— 4
ZH1 *
307 [] R
“Omkas”
VT1 RI345r VD3 KA105
RM [_]
x VD4 KA10S
9 R17
7 300
VD2 R14 Pnc./22!
K(ois Z8 XL Ch
200MK

R ZIS w8 ] 7K

pa N

N et - A A A 7

R

0o 3 A ycraHaenuaetcs pesuctopom R2,
a pesuctopoM R5 npu HanaxueaHuu 3a-
[al0T MUHMMANbHBIA TOK cpabaTbiBaHUS.
VT3 Heo6X0AMMO YCTaHOBWTL Ha pagmaTop
nnowaasto 300 cm?. LLyHT RS1 - napan-
nenbHOEe CoefVHeHue ABYX OBYXBATTHbIX
C5-16 MB Ha 0,2 1 0,12 Om. Munnnamnep-
MeTp P1 ¢ TOKOM NOAHOro OTKNOHeHus 1
MA nepeknioyatenem SA1 nepeBoauTCcs B
pexvM BOSIbTMETPA (Noka3aH Ha pUCYyHKe)
nnu amnepmetpa («Pagnomup» Nell/
2004, c.11, 12).

UHpuMKaTop HanpsXeHus aBTOMO-
GunbHOro akkymynstopa (puc.23) npen-
noxeH Mosedom Tapumukom. OH cocTOUT

(0,7 B), T.e. 11,4 B. 3710 HanpsxeHve CBU-
[eTenbCTBYeT 0 pa3psae akkymynaropa u
TpebyeT ero noasapsiakv. OctanbHble Kito-
41 1M CBETOAMOABI 3aropatloTcs nocnenosa-
TeNbHOW Lenoykon kaxablin yepes 0,7 B
(HanpspkeHve Ha guopax D8-D11), T.e. 12,1
B, 12,8 B, 13,5 B. lNocneaHee 3BeHO Le-
nouku TSDS5 (KpacHbIin) CBETUTLCS NPU Ha-
npsbxeHun 14,2 B n cBnaeTensCcTByeT O ne-
pesapsize, T.e. He0OX0AMMOCTU OTKIoYe-
HWS OT 3apsAHOro ycTpovictea («Prakticka
elektronika A Radio» Ne9/2004, c.5 *).
Hanbonee 3KOHOMHbLIMU UCTOYHMKAMM
OCBELLEeHNS SBAKIOTCS Namnbl AHEBHOIO
ceeta (J14C). C.AGpaMoB A1 UCMOJNb30-

+12v©
D2
Z S% zelena
Al
N

Pnc.23

13 TPAH3UCTOPHBIX Kntoyen T1-T5, kommy-
TUPYIOLLIMX IMHeNKy ceeToanonos D1 (xen-
Toin), D2-D4 (3eneHbiin) n D5 (kpacHbiit).
HanpsixeHne cpabaTbiBaHWs XeNToro cee-
TOAMOAA CnaraeTcs U3 HanpsKeHus Ha cTa-
6unutpoHe D6 (10 B) + kpeMHUEBOM ANO-
ne D7 (0,7 B) n amutTepHom nepexoge T1

BaHMS B MOXOAAX UM MHBIX MecTax 6e3 cTa-
LIMOHAPHOrO anekTpocHabxeHns npeana-
raet cxemy nutaHus 2...3 JIAC ot 6ata-
peu 12 B GB1 (puc.24). 3apaowmi re-
HepaTop Ha 4yactoty 50 kly (3apaeTcs
C7R10) BbinonHeH Ha MC TL494 DAT1.
R3C5 obecneunBaloT nnaeHbIN ero 3anyck,

a VD1 - 3awumwaet oT nNepenositoCoBKN 1
BGPOCKOB HaNPsiXeHNs NuTaHus. BeixogHoe
HanpsixeHue ctabunuamposaHo CAP, 3a-
MblKaeMOW C BbIXOAa YCTPOMCTBA Yepes
penntens R17R16, BbinpamuTens
VD4C6R9 Ha Bxon +ER1 BCTpoeHHOro B
mukpocxemy DA1 komnaparopa. [lyxrak-
THbIY Bbixod UMC E1, E2 ynpasnseT napa-
MW MOLLHBbIX NoneBblx knwoyen VT1-VT4,
KOMMYTMPYIOLLMX NEPBUYHYIO 0OMOTKY NO-
BbiLlaoLwero TpaHchopmatopa T1. OH Bbi-
NoJsIHeH Ha GeppUTOBOM MarHUTONPoBoOaE
LLI12x15 M2000HM 1 nmeet 184 (o6moTka
1) n no 5 Butkos (o6moTkm Il 1 11l) NSB-2
onameTtpom 0,6 mm. Tok yepes JIAC mox-
HO perynupoBatk nogb6opom emkocTn C10,
C11 («Paguomup» Ne10/2004, c.9).

Ha puc.25 nokasaHa cxema Tectepa
OMNONAPHbIX TPAH3UCTOPOB, NPEIOXEH-
Horo PoGepTom KOHCaHCKMM. YCTPOCTBO
cocTouT u3 aBtoreHeparopa (f=5 'u) Ha
nHTerpansHom Tavimepe IC, niseptopa T
n ceeToamonos D1D2, Bkio4YaembIx B LiemNb
KonnekTopa TeCTMpyemoro TpaHaucropa.
Ecnv nocnegHuin ucnpaBeeH, TO CBETUTCA
D1 (ecnu TpaH3MCTOp UMeEET CTPYKTYPY p-
n-p) wan D2 (ecnu TpaH3ucTOp umeeTt
CTPYKTYpY n-p-n). Ecnu TpaHauctop Hewnc-
npaBeH, TO HW OOMH U3 CBETOAMOLOB He
ceeTutca. OT 9-BonbTOBOW Gatapeun ycT-
policTBo noTpebnset Tok He 6onee 15 MA
(«Hobby Elektronika» Ne10/2004, c.341).

Jo6asns k UMC npeunsnoHHOro Tem-
nepatypHoro ceHcopa IC1 MAX6610 8-pas-
psaHbii ALM IC2 MAX152 un elle Heckonb-

VD4 KAS22A
~
L N
[T viz RFzes /| X8
RT 10 R9 [EJ 6 1»@
. 100 =
= oo B T &0
DAY TLASH V2, VO3 L VDS .68
o 2 lvee | | ot |89 kas22a Ykasza ¥ Kazi3 1
Fut | 100Mk | £~ Q
[sh |x 5| [eh R RB 10 e l B o ha
— E2 =1 ' .
2 BB 1 ypt 4 Héera| —¢
KC512 £R2 Che R% [,] .
I Y R l L R18
L 4 (3] n R L7 R12 1
B TR} Vet [y 4535 T %m0 % oo
RS (5 ! I - 5 ?1[
] R8 > 3awuTa
U - ’;iZSK 68k o Toky VT3 IRFZ&4 |VT4 IRFZ44 | xikB

22
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Pnic.25) ic NE555 BCY58 +9V
Ry xe L4 Rg c
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DISCH T B @
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10kd 4 ouT 180 BCY58
THR 33K
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2 @) Vizsgalandé
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10u J- Ca
100 n
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100n

Pnc.26]

KO papamoanemeHToB (puc.26),
I'perop KnsiiiH nony4nn komHar-
HbIA TEPMOMETP C paspeluaio-
welt cnocobHocThio 1 °C. Haxa-
Tne KHOMKM S1 nopaeT NnuTaHve Ha
YCTPOWCTBO (C 3allenknsaHnem
yepes XAyLmMin MynbTUBMOPATOp
IC4.A v kmoun T2, T1) n 3anycka-
eT NpoLLecc n3MepeHns Temnepa-
Typbl. Xaywmin MynsTMBnbpaTop
IC4.B dpopmmpyeT Ha CBOEM BbI-
xope kopoTtkuin (T2=1 mkc, 3aga-
etca R10C2) nmnynbc 3anycka
ALM IC2, npuyem 3TOT MMNYNLC
3agepxaH Ha T1=500 mkc (C3R9)
OTHOCUTENbHO MOMEHTa nogayu
nUTaHusl, YToObl HAa BbIXOAE TeM-
nepaTypHOro ceHcopa ycnen yc-

+d ~
D AADKECT

alektor

—

lectronics 7™

TAHOBUTLCA HOPMaJbHLIV pexuM. Bpems
npeobpasosanus ALIM IC2 paBHo T3=2
MKC, MO3TOMY CMrHan Ha Bbixoge ALIM n Ha
BX0OAe nekogepa IC3 yepes
T1+T2+T3=503 MKC yxe TO4HO COOTBET-
ctByeT Temnepatype gatuuka IC1. Coot-
BETCTBYIOWMIA cTONOMK HopMUpyeTCs CBe-
TOAMOLAAMU, NOAKNOYEHHBIMU K BbIXOAAM
nekopepa IC3. Yepes Bpems, 3agaBaemoe
uenoukon R3C1 (okono 3 ¢) nmnynec Ha
BbIXOAE XayLuero MynbTuembpatopa IC4.A
3aBepLuaetcs, T2 n T1 3akpbiBalOTCA 1 yC-
TpoiicTBO o6ecTouymBaetca («Elektor
Electronics» Ne11/2004, c.62-65).
BonblwmHCTBO ¢doTOAETEKTOPOB Ha-
CTYNNIeHUs CymepeK NoCTPOEHO Ha OTHO-
cuTenbHo goporux OY n nornyeckux UMC.
Bonee npoctoe
pelieHne Ha o4-
HOM nMC
(puc.27) npep-
noxun Mito MuH.
R2C1 ¢popmupy-
0T 1-CeKyHIHYI0
3apepxky npwu
nopaye nNUTaHus,
a doTtopesncTop
LDR, ysennunsas
CBOE COMpoTUB-

+3V

NieHe npu nage-
HUWU OCBELLEHUS

HUXe 3a[4aHHOro
Tpummepom P1

YPOBHS, NepeBo-

07
1T Bbixod IC1 B
; x(?r B P2TCIWR| 28C B E gocmsmwg noru
: x -
18] swAown Do |2 P oo BC860 i1 _
] B a|, { © o yeckon 11 nNbeso
] - o2, © ks 1290 /W w0 3yMMep aKycTu-
o B 21], she +31C +32¢ 4yecku v3BelLaeT
D4 14 20 N7 +33C +34C
. I @ ¢ N L35G LasC 0 HacTynjaeHun
s 116 N S +5C +6C cymepeck
17 k10 +7C +8C
o 74HCT154'2 1 FC +10°C («Elektor
waxisz_ | ke wirc azc Electronics» Ne7-
VIN N 18N & 14 +13°C +14C
] s :] s 8/2004, c.33).
e, i can VP/ mx{ BSP171P  Kak w3sect-
1 13
vRer-  T§ b 19 il o) HO, K03pPuum-
GND VSS b D12 D13
2 - eHT nepepaum
_J_ HITC RN H1EC S OY B HeuBepTU-
- - Y e pyloLLLEM BKJTIOYE-
+19C X +20°C o HUU He MOXeT
448V ObITb  MeHblUe

vy

LDR

Pnc.28|

Ao

470n

R2
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Iectromes

efnHMUbl. Ho npumeHeHve MHBEePTUPYIO-
LLLero BK/IIOYEHNS B paae Cyvyaes Hexena-
TenbHo. dnemmuHr EHceH npepnoxun
CXeMHoe peLieHue (puc.28), nosgonsio-
wee 060iiTM 3TO orpaHuyeHune. 3aechb
npu nepemetleHnn asmxka P1A Bnpaso
nBuwxok P1B pgsuraetcs BBepx, NO3TOMy
npu ysenuyeHnn ycunenns OY ctpemuTcs
K 1 n koaddrumeHT nepepayn genutens
HanpskeHns Ha P1B, a npu oBvxerun B
06paTHOM HanpaeneHUn CHUXeHne Koad-
duumenTa nepegaqn QY (cTpemneHun ero
K €0MHULE) CONPOBOXAAETCH YMEHbLUEHN-
em KoadpduumeHTa nepegayqn P1B B npe-
nene o Hyns («Elektor Electronics» Ne7-
8/2004, ¢.33).

B HanGonee nopxoasiiem ons fansH1X
papmocssseii KB auanasoHe 601bLINMHCTBO
NobrTeNbCKMX CTaHUMiA paboTaeT B pexwu-
Me C nopaBfieHHOW Hecyuiel (SSB), Ho
NpoCnyLIVBaHMe TaknX CBA3EN Ha HeJoPO-
rme paauosellatenbHble paavonpueMHu-
kv ¢ KB omanasoHOM nNpakT1yecky HeBo3-
MOXHO M3-32 BO3HWUKAIOLLMX NPU JIMHENHOM
neTtekTnposaHun SSB curnana HenvHei-
HbIX UCKaxeHui. A pagnoniobutensckue
CBSI3HblE NPUEMHUKM, yMeloLLme paboTaTb
¢ SSB, noporosatbl ¥ MO3TOMY AOCTYMHbI
[aneko He BCEM PSA0BLIM pagnocnyLiare-
nsm. Al.Mpa6GakapaH npeaioxun npoctoe
pelueHue npoonembl npuema SSB Ha Be-
uiaTenbHble CynepreTepoauHHbie npu-
eMHuKM. OH 06paTni BHMMaHue Ha To, 4TO
BOCCTaHaBNMBATb HECYLLYIO Ha Paamnoyac-
TOTe BOBCe He 00s3aTenbHO. BnonHe no-
nycTUMO NoAMeLlaTb NCeBAOHECYLLYIO Ha
npomexyTo4How yactoTe (M4), koTopas co-
ctasnseT 455 «kl'u. Ha puc.29 nokasaHna
cxema NpennoxXeHHOro aBTOpPOM YCTPOW-
CTBa, KOTOPOe «ymeeT» AenaTtb 370 Jaxe
6e3 BCKpbITUA Kopnyca npuemMHuka. OHo
npencTasnseT coboi aBToreHepatop Ha
KMOTM-anemenTe IC1.A, yacToTa KOTOpO-

R1

__E_

IC1.A
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ro 3agaHa u crtabunuanposa-
Ha KepamnyecKUM pe3oHaTo-
poM Ha 455 kI'u. Yepes 6ydep
IC1.B meaHap ¢ aTOM 4acToTOM
noJaeTcst Ha KYCOK MOHTaXHO-
ro npoeoja, o6BMBaloLLErO
HEeCKOJIbKMMU BUTKaMmn Kopnyc
npuemMHmnka. 3Toro okasblBa-

Pnic.31

eTCsl JOCTaTO4YHO, YTOObI Ha-

y T

212" >
g

BecTn B TpakTe MY cunycoun-

[anbHylO ncesaoHecyuwyio, 1/4"

NIHEeapu3yIoLLYI0 AeTEeKTUPO-
BaHne SSB curnana oo ypos-
H4, npuemMmnemoro gnasa xopo-
weli pasbopymBOCTU peyn
(«Elektor Electronics» Ne7-8/2004, c.56).

AwvH Noap (K8TM) npeanoxun KOHCT-
PYKLMIO NPOCTOrO Lyna Ang MynbTumMeT-
pa, NO3BONIAIOLLEr0 UBMEPSATL 3HAYEHUS
SMD pe3ucTtopoB M KOHAEHCATOpPOB
(puc.30A u B). KOHCTPYKUWMS LLyMa MOHAT-
Ha 13 puc.31. OH cobupaeTcsa n3 Tpex ae-
Tanem - 4BYX NOMAOCOK U3 GONbIMPOBAHHO-
ro Tekcronuta (pmc.32), mexay KoTopbl-
MU pacrnonaratoT pacnopky 13 gepe-
Ba TBepnAabiXx nopon cedeHnem
0,25"x0,25" wn pnunHon 7/8"
(pmnc.33). Ecnn ncnonbayotcs no-
NOCKM TekcTonuTa, GponbrupoBaH-
Hble C OJHON CTOPOHBI, TO CTOPOHbI
¢ donbron pacnonaraioT BHYTPb
yna v K HUM nognaveatoT Aga npo-
BOAHMKaA C BUKaMu ang MynbtmmeT-

r

c1 asskHe c2 IC1 = 4069 pa, Kak nokasaHo Ha puc.30 n 31.
— — YacTb LLyna ¢ pacrnopkoii BMecTe C
68p 68p IC1.C npoBoAamMu K MylbTUMETPY MJIOTHO
s| 4 ke obmaTbiBaeTCa U30neHTol («QST»

| Ne11/2004, c.64).
I<10mA g1 AaHunane KamnneineH
- IC1.D (N8XJK) paspa6oTan umnynsbc-
o2 1 he HbIA MCTOYHUK NMUTAHUSA, KOTO-
BT1 pblii NO3BONSET NUTATb TPAHCK-
@ c3 IC1.E Bep cTabuabHbIM TOKOM Ao 25
Ic1 Vs - A Hanpsxenuem 13,8 B npu pa-
©) 100n : 1 1 N°  Gore or GaTtapeii unu akkymyns-
TOpoB. [1py 3TOM YCTPONCTBO aB-
IC1.F TOMaTUYeCKU BKIIOYAETCS TONbKO
13 12 B peXume nepegayu, a oTkioua-
—1 ! eTCs MPU NOHUXEHUWU Hanpsixe-
-— HUA Ha akkymynatope go 9, 10

[Pnc.29)

Pnc.32)
L |<— 7/8" —b]

114"
r
unn 11 B (yctaHaBnvMBaeTCs BPYYHYIO)
3awmwas ero ot rny6okoro paspsaa.
Cepauem cxeMbl (puc.34) asnsaetcs
MMC LWWNM koHTponnepa Ul
(LM3524D), koTopas ynpasnseT Kiioye-
BOV cxeMol Ha gparieepax Q1-Q4 u
MOLHbLIX NONEBbIX TpaH3uctopax QS5,
Q6. brnaropaps nopgaye NOCTOSIHHOrO
HanpsixeHus VBATT ot 6aTtapeu Ha ce-
peAuvHbl NepBUYHOW M BTOPUYHON 0O-
MOTKM MMMYNbCHOro TpaHcdopmartopa
T1 cxema paboTaet kak O6bl fo6GaBnsas
HepocTaowee HanpsxeHnue K VBATT Ha
Bbixoge Vout. UMnynbCHbIN TpaHcdop-
matop T1, caBoeHHbiIi anop WoTtTtkn D7
n L1 ncnonb3oBaHbl ot ctaporo Bl ot
komnbtoTepoB AT. T1 n L1 Heobxopm-
Mo popaboTaTb, Kak ykas3aHo B
www.arrl.org/files/qgst-binaries/
boost_reg.zip. L1 MHAYKTUBHOCTLIO OKO-
no 9 mMklH cocTouT M3 9 BUTKOB XryTa
n3 10 nposopos anameTtpom 0,5 mm,
paBHOMEPHO pacnpeneneHHbIX Ha Kap-
kace BY ppoccens ot K. MoTeHumo-
meTpoM R16 ycTaHaBnmBaeTcs He06x0-
AVMMOe BbIXOLHOE HanpsXeHne, Hanpu-
mep 13,5...13,8 B. Cxema aBTOMaTu-
4eckoro BK/lo4YeHns ctabunnaaropa no-
cTpoeHa Ha D2...D6, Q7...Q9 1 S2. Ona
obecneynBaeT NoAa4Y BbICOKOrO NOTEH-
umana Ha BbiB.10/U1, 3anyckawowero

Pnc.33
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LM koHTpoOnnep npu nopaye 4actu
BY HanpsxeHua oT nepepaTtymka Ha
KoHTakT RF, nnn noctosHHOro Hanps-
XeHusa +12 B Ha koHTakT «Enable In»,
VAN NPU PYYHOM BKJIIOYEHWUW 3aMbIKaHN-
em S2. lNepepn 3TUM, KOHEYHO, HYXHO
3aMKHYTb S1. CBeyenune D2 6ypeT cur-
HanuanposaTb 0 paboTe cTabunumsaTo-
pa. ABTOMaTnyeckoe OTK/OYeHne cTa-
6unnaatopa nNpu HU3KOM HanpsxXeHuu
Ha akkymynatope obecneynBaeT cxema
Ha cyeTBepeHHOM komnapaTtope U2
(LM339N), koTOpas cpasHuBaeT onop-
Hoe HanpsxeHue +5 B, dopmupyemoe
U1 Ha BbIB.16, C HanpsxXxeHnem Ha ak-
KymMynstTope, nogasaeMblM C Aenntens

AMATEUR

+12Y, 10mA
Pinc.35)
R7
100 zzcs Tf
n FT37-43
i

V1 10u

c4  BFAEC

CASOPIS ZA ELEKTRONIKU, TELEKOMUNIKACIJE | INFORMATIKU

0

RAD

BROJ 34 - GODINA VI - IZLAZI DVOMJESECNO - SEPTEMBAR/OKTOBAR 2004 - CIJENA 4KI

¢unbTpa OCHOBHOW cenekuumn. Ero
cxema (puc.35) nmeeT eANHUNYHBIN KO-
adpPuumeHT nepenaun. Ha VT1 cobpaH
NCTOKOBbIN nosTOpUTENb, T1 1 T2 - co-
rnacywouwme TpaHchopmaTopsl (Undpel
0KONo 06MOTOK - KONIMYECTBO BUTKOB).
Cxema paboTtocnocobHa Ha nobown MY
ot 0,5 0o 25 Ml'u Npn COOTBETCTBYIO-
wem Bblbope yacToTel EQ1. C nomoubio
R3 n C2 yctaHasnusaioT B pexmume SSB
Takon xe k0oadbdULMeHT nepefayu, Kkak
B CW. Tpummepom C1 HeMHOro casu-
raloT pesoHaHc EQ1 BBepx Ang [octu-
XeHUs XenaemMoro ToHa NPUHUMaeMblx
TenerpadHbix noceinok. Ha puc.36 no-
kasaHbl AYX TpaHcusepa c M4=9000

+ 88B:0V
CW: 12V, 25mA
R4

VD1 2

TT0"  m

F137-43

EQ1 IUS’F
2 ow

t
B R <1402

-
o

, Damptung [dB]
o
'

Y

=20

v \ \
\ I\

-50
9000 9001 9002 9003
mm!a@ Frequenz [MHz]
R12R13 Ha Bxoa 10 U2D npwu

VBATT=11 B, nnu npn 3aMblKaHUN KOH-
TaktoB1/2 J1 npn 10 B, unn 2/3 J1 npu
9 B. Ecnu VBATT 6ynet meHbwe 11 B
(10 unn 9 B B 3aBMCUMOCTM OT YCTAHOB-
JIeHHbIX Nepemblyek Ha J1) TO Ha BbIXO-
ne 1/U2B 6yneTt «HyneBoi» noTeHuman,
KOTOPBLIN Yepesd OTKPbITLIN Q7 nocTynuT
Ha BbIB.10/U1 1 3anpeTnT ee paboTy, a
BbICOKWUIA NOTeHuMan Ha Bbixoge 2/U2A
npuBeneT K ceBevyeHuto D1, curHannau-
pylouwemy 0 paspsae akkymynatropa
(«QST» Ne11/2004, c.37-41).
OpHOKpUCTanbHbIM KBapLUEBbIA Te-
nerpadHbii punbtp Nutepa Bpymma
(DL7HG) no3BonsieT NOBbICUTb U306M-
paTenbHOCTb JII0GOro NPOMBILIAEHHO-
ro TpaHcueepa, He umeowero CW

[}
]
)
:
R1 R2[1 3
12 | R3~15") SSB 12 H }
c2 .
*) Abgleichwert
10pF

kl'y B pexume SSB n CW ¢ npepnarae-
MbIM punbTpom («Funkamateur» Ne11/
2004, c.1146,1147).

MetneBas aHTeHHa «Oblong» Ha 40
m DL7VEE npepactaBngeT co6oii Bep-
TUKaNIbHO PacnoJIOXXKeHHYI0 nNpamMo-
YroJibHYl0 paMKy C COOTHOLIEHUEM
cTopoH 3:1. DTy aHTeHHy aBTOp ycCTa-
HOBWN Ha MayTe ongd Aarn BEepPXHUX Ana-
nas3oHOB, Kak nokasaHo Ha puc.37.
BerH‘r‘Iﬂ ropn3oHTanbHaa 4aCTb aHTEH-

Beam

Bambus

40-m-
Drahtschleife

=152m

Mast

Pnc.37,

Hbl TPUKPENeHa K BpalLatLLeincs yac-
TV MayTbl U NpeacTaBnaeT coboli cTek-
JIOBOJTOKOHHBIN CTEPXEHb OAJNHON 8 M,
K KOTOPOMY MpuBA3aHa YacTb MOJIOTHA
aHTEHHbl U3 2-MM MeZHOW NMPOBOJIOKM.
BHelwHNe KOHLUbI CTEPXHA PaCTAHYTHI
CUHTETMYECKUMU TPOCUMKAMU K BEPXY
MauTbl. HUXHSS ropu3oHTanbHas 4acTb,
TakXe U3 CTEKJIOBOSIOKOHHOIO CTEPXHS
(mnn 6ambyka) onuHol 6 M, CBOMM Be-

Cijev antene 7 m.

Najlonski
cep

Al-blok

Ferit
tuner

Textolitni
nosaé

Motor

N-konektor

Stopica za

40x35x5

Plasti¢na kanaliz.

¢ cijev f 70mm.

radijale ili uzemlj.

Dur-Al "U" profil

| prici3s
‘ 12v-DC

Izgled antene
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1zolacioni zatezni prsteni

O

Ant.
Pnc.39

Otpilano
ukoso

Isknste

N korjektor

O

Nosa¢ antene
Presjek antene

ON1 ON2
pric.uofiCLL I

Al-40x40x10 <« R
+
I
—I=

COM TYro HaTarneaeT NPOBOL NONOTHA
AHTEHHbl U pacnonoxeHa B 3 MeTpax oT
3emnu. MNMutaHne ocyliecTBaseTcs B
pa3pbiBe NocepennHe HUXHEN ropu3oH-
TanbHOM YacTu NonoTHa. BepxHasa ropu-
30HTanbHasa 4acTb MOXeT ObITb ¥ MeTan-
NnM4yeckon (Hanpumep - u3 alopaneson
TpyObl), 3a3eMNEHHOW B CpeaHei yac-
TV (9N1eKTPUYECKN COeAMHEHHOW C May-
Tolt). U3-3a 60Onbluero pasHoca ropu-
30HTasIbHbIX YaCTeN NONOTHA @HTEHHbI
Mo CPaBHEHMIO C 0ObIYHBIM «KBAAPATOM»
BO3HUKAET CTOSYas BOJHA, Aalkowas
ycunenve 2 ob npu oQHOBpPEMEHHOM
CHVXEHUN BXOAHOro umnenaHca. Mpwu
ncnonb3osaHnn 60-oMHOro Koakcmanb-
Horo kabens KCB Ha pe30HaHCHOW Ya-
ctoTe 7,05 MI'y coctaBun 1,0. iBa mu-
HUMYMa B FOPU30OHTaNbHOI AnarpaMmme
HanpaBneHHOCTU NO3BOASIOT NOAABNATH
Mewatwwune curHansel Ha 18-20 ob
(«Funkamateur» Ne10/2004, c.1035).

B ctratbe Bnatko BonTtapa (T94AG)
«BepTukanbHas aHTeHHa Ha 3,5 MIly»
onucaHa KOHCTPYKLUMS MPOCTON yKO-
POYEHHOW aHTEHHbl Ang paboTbl BO
BceM 80-meTpoBOM Anana3oHe ot 3,5
po 3,8 MIy. OHa cocTtouT M3 BepTu-
KanbHOro nanyvyatens oJnNHON 7 M C YA-
NVHAOWeEN KaTyWKOW UHAYKTUBHOCTY,
KOoTOpas MOXeT nepecTpanBaTbea Gpep-
PUTOBLIM CEPLAEYHUKOM C MOMOLLbIO
anekTponpusopa, obecneynBas Ha-
CTpoOWiky Ha mmHumym KCB ot 3,5 o 3,8
Mly, n pagManbHbiX NTPOTUBOBECOB.
KOHCTPYKLUMS y3N0B NMUTAHUSA, COrnaco-
BaHUS U KpenjeHns K MayTe nokasaHa
Ha puc.38. Ha puc.39 - koHCcTpyKLMA
paspsagHuka Ans 3alnuTel OT cTaTuyec-
KOro 3/71eKTpM4ecTBa, PacrnosioXXeHHOro
Ha pasbemMe nuTaHusa, a Ha puc.40 -
cxema ynpaBneHus anekTpoaBuraTe-
NneM NOCTOSIHHOrO TOKa y3nia cornaco-
BaHus («Radio T9» Ne5/2004, c.22,
23).

HOBOCTU

* 10 HosI6psa 2004 r. npoBeieH OKOH-
YaTesibHbI 3Tan NO CO3[aHMUIO cailTa
IOTA komuteta JIPY. 3apernctpmpoBaH
OOMEH 1 Bblllen B cBeT cam canT. NocmoT-
peTb ero MOXHO nNO ajpecy:
www.islands.org.ua. Ha caiite npusene-
Ha nHpopmaumnsa o IOTA komutete JIPY,
N3N0XeHbl Pa3bsiCHEHUS N0 NPaBUbLHOMY
odopmMIeHNI0 3asBKM, pacCMOTpeHa Au-
pekTopua nsgaHus 2004 ropa, npusene-
Hbl LieHbl MPOrpamMmel, NOYTOBbIE Tapudbl
Ha BO3BPAT KapTO4eK, CCbUIKM Ha CanTbl
APYrMX OCTPOBHbIX MPOrpamMm, KoOpoTkue
ycnosus gunnoma UIA. Takxe npusege-
Ha MHdOpMaLMsa NO MPUCBOEHUIO HOBbIX
YCNOBHbIX HOMEPOB, CMNCOK AOCTUXEHWUA
nobutenen ctpaH CHI. MpepycMoTpeH
pasfen HOBOCTel OT Yek-nonHTa no CHI .

* UDXPF

- Mo pe3ynbTaTam aKCneauLLMOHHOIO Ce30-
Ha 2004 r. HarpaxzeHbl (HarpaxaeHune oynet
npou3BefeHo BO BPeMsi OTYETHO-BbIOOPHOM
KoHpepeHuun JIPY):

1. MamatHbIM Npu3om «Open aKcrneanumnii»
1 noyeTtHbiM gunnomom UDXPF - komaHaa
UR4PWC [3930 QSOs: SvL-01 - UR4PWC/p
(3100) + UZ1P/p (830)].

2. MamaTtHeIM Npu3om «Cam 4epT emy He
6pat» 1 noyYeTHbIM aunnomom UDXPF - Buk-
Top TkayeHko (UR7GG) [1920 QSOs: DN-01
(520) + DN-02 (420) + DN-03 (720) + DN-04
(260)].

3. MoyeTHbIM gunnomom UDXPF v 6poLuto-
pont UYSXE [«USWF - natpnapx DX-meHoB
CHI» (c papctBeHHon Hagnucbio USWF)] -
AHgpeit MenbHuyyk (USBIMA) - kak camblii
monopon akcnepguunoHep [ChL-01 (207

QUA-UARL
QSOs) + ChL-02 (227 QS0s)].

4. NoueTHbiM gunnomom UDXPF v 6poLwuio-
poin UYSXE [«USWF - natpuapx DX-meHoB
CHI» (c aBtorpadpom U5S5WF)] - Rolf Rahne
(DLBZFG) - kak camblil akTUBHO paboTaloLLmit
4ek-nouHT nporpammel UIA.

5. NoyeTHbiM annnomom UDXPF - «3a ak-
cneanumMoHHbIn pedynbtat Ha NEW ONE»:

a) Komangbi: «<USOKW/UT7UA/UXOKX/
UX2KA» [NoL-02 - 1138 QSOs], UR1LXR/p
[PeL-03 - 267 QSOs]; 6) nuamsuayansl: Buk-
Top XonuH (UY2VM) [PB-04 - 471 QSOs],
lOpuit Kyunuckmin (UTORW) [DN-159 - 455
QSOs], Butanuii Cnuko (UX2RV) [DN-159 -
427 QSOs], Bnagnmnp Banssak (USOYA) [DR-
02 - 313 QSOs], AHaTonuit Xurapb (UT3IB)
[SD-08 - 282 QSOs], AnekcaHap BabuH
(US5WEP) [BS-23 - 267 QSOs]; B) UHOCT-
paHubl-akcneanumoHepsl Ha BS-08: Bnagu-
mup Epmonaes (ER100) [UT/ER100/p - 654
QSOs], Anatonuii Humupckuin (ER3DX) [UT/
ER3DX/p - 462 QSOs].

Bce naypeaTbl Takxe HarpaxaatoTcs CroH-
copckmm cyBeHnpom UYSXE - 6poLuopoit npo
N3BeCTHOro akcneguumonepa 30-x ronos -
«Ero noaeiBHOM - RAEM».

6. Ceptudpukatr UDXPF (6e3 BpyyeHus) -
«Haw WTupnuu!»: BCeM Tem, 4Ybu NO3bIBHbIE
$purypuposanu B 3asaBkax covckaTtenen aun-
noMHow nporpammbl «UIA», HO UM He Obinn
3acunTaHbl, T.K. OT IKCNEeANLMOHEPOB He MNo-
CTynunu kpaTkme otyeTsl [Info: UYSXE].

*UIA-NEWS

- B «Cnucok 0-BoB» ¢ 20.11.04 BHeCeHb!
pononHenns no CHERVONOOSKIL'S'KE
Lake [TNX UT3IW]: ChL-03 «Nevezinnia» I.
[DOJ; ChL-04 «Mrii» |. [DO]. Takum 06pazom,
B «Cnuncke» ctano 263 0-Ba 1 U3 HUX aKTUBK-
3uposaHo B adupe - 139. [[MonHbIA CNMCOK
OCTPOBOB CM. Ha http://www.gsl.net/uy5xe ]

- 3acuutaHa aerycrosckas akcn. 2004: Ha
ChL-04 (new): US6IMA/p (291 QSOs),
UT3IW/p (229 QSOs) [Info UT3IW].

- CTaTnctuka Bblgayv AUnaoMoB U Hakse-
ek UIA (BbigaHo/«CTtpaH»): 6a3.aunnom -
147/17 (3X DJEW EZ F HB | OH OM ON PY
R1,3-6 R9-0 S5 SP UN UR), Hakn. «10» - 64/
7 (DJ 1 OM ON R1,3-6 UN UR), Hakn. «15» -
48/6 (DJ OM ON R1,3-6 UN UR), Hakn. «20»
- 41/5 (DJ ON R1,3-6 UN UR), Hakn. «25» -
30/3 (DJ R1,3-6 UR), Hakn. «30» - 21/3 (DJ
R1,3-6 UR), Hakn. «35» - 18/2 (R1,3-6 UR),
Hakn. «40» - 14/2 (R1,3-6 UR), Hakn. «45» -
14/2 (R1,3-6 UR), Hakn. «50» - 10/2 (R1,3-6
UR), Hakn. «55» - 9/2 (R1,3-6 UR), Hakn. «60»
- 7/2 (R1,3-6 UR), Hakn. «65» - 7/2 (R1,3-6
UR), Hakn. «70» - 6/2 (R1,3-6 UR), Hakn. «75»
- 5/2 (R1,3-6 UR), Hakn. «80» - 4/2 (R1,3-6
UR), Hakn. «85» - 2/2 (R1,3-6 UR), Hakn. «90»
-2/2 (R1,3-6 UR), Hakn. «95» - 1/1 (R1,3-6),
Hakn. «100» - 1/1 (R1,3-6).

- Jinpepsl nporpammbl UIA (Is./Exps.):
RA3RGQ-102/148, UROVX-94/118, UT3GB
- 84/ 92, UR7GG - 80/80, UY9IF - 76/119,
UR3UN - 65/85, USOYA - 55/79, UT4CF - 54/
77, UT2CQ - 50/68, UT7TWZA - 72/107,
RZ3EC/swl - 47/52 [Info: UY5XE].

* KB-komuteT JIPY npoBen c6op cratu-
CTUYECKUX AaHHbIX O AOCTUXEHMSAX YKpa-
WHCKUX paauonioOouTenbCcKux CTaHuuii no
nporpamme DXCC. C HUMK MOXHO O3HaKO-
MuUTbCA B Tabmye 1 (cm. ¢.28, Bcero no cTpa-
Ham v Buaam pabotbl) u B Tabsmye 2 (no 10
AnanasoHam). 3TU faHHble onybGnnkoBaHsbl
Takxe W Ha caunte JIPY - http://
www.uarl.org.ua/operation_activites/result/
dxcc.html un http://www.uarl.org.ua/
operation_activites/result/10bdxcc.html , roe
OHW ByayT NOCTOSIHHO OOHOBASATLCS. Cnacu-
60 Uropto (USOLW) - Bce 6bIn0 cenaHo yet-

Panunoxotéu 6,/2004
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QUA-UARL

KO 1 BbICTPO! JINYHbIE OCTUXEHWS, COOTBET-
cTBylOLLME TPEOOBAHNSAM, N3NOXEHHBIM B Tab-
nuuax (noateepxaeHo 6onee 300 «cTpaH»
Bcero u 6onee 1000 - cymmapHo Ha 10 gua-
nasoHax) 1 nx o6HOBNeHNs npocbba NpuChI-

natb B agpec npepacenartens KB-komuteta
NPY  Wropa CepukoBa (UT7QF):
mailto:ut7gf@a-teleport.com nnn a/s 4597,
3anopoxbe, 69006. ObpawiaeM BHUMAHWE,
4TO BHOCSTCS TONLKO «AENCTBYIOLLME» CTPa-

Hbl: B Tabmuy Ne 1 - cpabGoTaHHble U NoATBEP-
XAeHHble, Ne2 - ToNbKO NOATBEPXAEHHbIE
[Info: UT7QF].

Tabauya 1 Tab6aunya 2
TaGnuua AocT i Teneit YKpauHb! Tab. BAOCT ] Tenei Y
(noaTeepxaeHo "neicTeyowmx” cTpa no cnncky DXCC no cocTosHnio Ha 14.11.2004r. - (noaTeepxaeHo "aeicTayoWMX" cTpaH Ha 10 ananasoHax no cnmcky DXCC ot 01.01.2003 - 3asBneHHble
3asB/IEHHbIE Pe3y/bTaTbl) pesynbTatsl Ha 14.11.2004)
Ne| MoswsHodt MIX SSB Ccw RTTY [ata, MCTOYHWK Neo | MosbiHoW | 6M [10M| 12M| 15Mm| 17M |20 m |30 m| 40 m | 80 M| 160 m|Bcero|  [ata, MCTO4HUK
WKD | CFM|WKD| CFM| WKD | CFM | WKD | CFM nHdopmaumm 1] UR7GG 106 | 317 | 308 | 320 | 312 | 330 | 288 | 291 | 265 | 151 [ 2688 | 18.05.2004 E-mail
1]utrwz 335 | 335 335 | 335 | 334 | 334 17.02.2003 E-mail 2 | UYOIM - | 313|287 | 323 | 302 | 332 | 316 | 313 | 287 | 134 | 2607 | 01.09.2004 E-mail
2] UX5UO 335 | 335 325 326 133 | 01.06.2002 ARRL 3 | uxsuo - | 301|287 [320] 290 | 320 | 269 | 299 | 271 | 156 | 2513 | 07.08.2003 E-mail
3 | UYSXE 335 | 335 329 302 01.06.2003 ARRL 4 | UTBUGR - | 294 261|309 279 | 322 250 | 303 | 228 | 93 [ 2339 01.02.2003 425 6
4|UYSEG | 335 | 335 165| 51.08.2004 ARRL 5 | UY9IF 71 | 252 | 250 | 280 | 265 | 297 | 259 | 248 | 221 | 175 | 2318 | 20.04.2004 E-mail
5|UYSAB | 895 | 335 01.06.2003 ARRL 6 | UYOMM ~ [ 280 280 | 304 | 286 | 335 | 270 | 270 | 173 | 113 | 2311| 01.01.2003 UDXC
? 3$;SS(SK] 22: 222 g:g;iggg Sgig 7 | ussiim - 237|209 | 291 274 [ 300 | 293 ] 292 | 252 | 143 | 2291| 01.09.2004 E-mail
s TUReLey 335 a3 31,03 2004 ARAL 8 | URSEDU - | 302 242305 | 284 | 331 226 289 | 193 | 114 | 2286 10.11.2004 E-mail
ST ovom 33 [ 335 31.03.2004 ARRL 9 [ UTsUAJ 130 | 255 | 254 | 290 | 267 | 276 | 244 | 258 | 215 | 84 | 2273| 22.09.2004 E-mail
10l URsEDU 334 | 334 | 334 | 334 | 310 | 280 | 259 | 224 | 31.08.200 E-mal 10| UYSEG - | 311 219] 328 ] 232 [ 335 196 | 283 | 228 | 129 | 2264 | 29.09.2004 nucemo
US| 235 | 334 | 332 | 322 | 324 | 319 | 82 | 20 | 01.09.2008 E-mail 11] uYszZ 89 | 301] 212 | 308 | 199 | 307 [ 205 | 253 | 237 | 133 [ 2244 | 11.11.2004 E-mail
12/ US-1-666 334 04.02.2003 UDXC 12] UYSLL - | 263] 239|308 | 264 | 305 | 231 266 | 214 | 139 [ 2229 01.01.2003 UDXC
13 UT7WZA 333 333 333 01.06.2003 ARRL 13| URSLCV - | 295|236 | 323 | 221 [ 3822|200 278 | 202 | 116 | 2193 | 27.09.2004 E-mail
14| USBWE 333 333 329 01.06.2003 ARRL 14| UX7UN 21 | 288 | 237 | 304 | 229 | 311 | 219 | 248 | 188 | 144 | 2189 | 05.04.2003 E-mail
15| UT5IM 333 04.02.2003 E-mail 15| UT7QF 107 | 252 | 170 | 286 | 188 | 288 | 203 | 269 | 222 | 173 | 2158 | 14.11.2004 nnuro
16/ UX4UM 332 04.02.2003 UDXC 16| UT5IM - | 251|218 ] 284 | 219 [ 323 240 300 | 232 | 87 | 2154 01.09.2004 E-mail
17| uvomMm 332 04.02.2003 UDXC 17| uvozG - 247 211 [ 304 | 225 [ 310 [ 209 ] 265 | 212 | 117 [ 2100 | 28.08.2004 E-mail
18] UU2JA 331 | 331 324323 - | - 30.11.2003 E-mail 18] UR6IM 65 | 277] 149 290 | 175 | 293 | 186 | 272 [ 200 | 131 | 2038 |20.02.2003 no admpy
19| UR6IM 332 | 330 - | - | 20.022003n0adupy | [19] UTEHP sk)| - | 268 167 [ 309] 199 | 335 | 176 | 273 | 184 | 102 | 2013 | 26.05.2003 E-mail
20| Uyszz 332 | 330 9 | 17 | 11.11.2004 E-mail 20 | UW0ZZ - | 269 195 | 293 | 215 | 297 | 206 | 237 | 196 | 103 | 2011 | 01.07.2002 UDXC
21] USOGA 331330319 294|324 321 - | - | 3008.2004 E-mail 21]US-1-666 | - | 274 134 ] 291 197 [ 332 | 119] 288 [ 252 | 76 | 1963] 01.01.2003 UDXC
22| UUSJR 328 01.06.2003 ARRL 22| USTMM - | 267 | 173 306 | 187 | 321 | 165| 245 | 198 | 101 | 1963 | 29.08.2004 E-mail
23| UTduZ 328 51.03.2004 ARRL 23| USOGA ~ | 205 | 162 | 273 | 215 | 294 | 249 | 286 | 226 | 44 | 1954 | 30.08.2004 E-mail
24| US0HZ 328 26.08.2004 UDXA 24| URSZEL | - | 263 | 254 | 207 | 264 | 274 | 247 | 183 | 115 | 44 | 1941| 28.08.2004 E-mail
25| Uwozz 828 01.07.2002 UDXC 25| UT2UB - 218|210 271 ] 187 [ 290 | 190 ] 257 | 209 | 72 | 1904| 12.01.2003 E-mail
26| UT7NT 328 04.02.2003 UDXC
57T OXOUN 7 01.06.2003 ARRL 26| UX2MF - | 223 194|266 | 198 | 295 | 181] 252 | 184 | 110 | 1903 | 01.01.2003 UDXC
28 URSWA 327 07.06.2003 ARRL 27| UX4UA - | 215] 125[ 267 | 131 ] 303 | 118] 237 | 199 | 155 | 1750 | 05.02.2003 E-mail
29 USWE 327 35 35 01.06.2003 ARRL 28| UX3zZW - | 210 150 | 258 | 184 | 298 | 188 | 241 | 135 | 65 | 1729 28.08.2004 E-mail
30| UYSAA 37 31.03.2004 ARRL 29[ UX1UA - | 233 150 [ 280 | 169 | 273 130 ] 214 | 149 | 92 [ 1690 11.01.2004 E-mail
31] UYeLL 307 04.02.2003 UDXC 30| UYOCA 42 [ 223 165|254 | 168 | 250 | 176 | 204 | 116 | 71 | 1669 01.03.2003 E-mail
32| uu2JQ 326 01.06.2002 ARRL 31| UW2ZM - | 199 ] 172 | 223 | 159 | 243 | 208 | 210 | 143 | 101 | 1658 | 28.08.2004 E-mail
33| UX7UN 326 309 326 81 03.04.2003 E-mail 32| UU2JA - 226 | 134 | 267 | 124 | 279 | 110 | 253 | 157 | 103 | 1653 | 16.11.2003 E-mail
34] UYQIF 326 314 301 6 | 20.05.2002 E-mail 33] Uxaum - |267] 44 [292] 45 | 318] 37 | 288 | 230 | 62 | 1583 01.01.2003 UDXC
35] US5IIM 325 04.02.2003 E-mail 34 uT7ILW - | 169|206 | 230 | 219 | 227 199 163 | 90 | 60 | 1563 01.01.2003 UDXC
36| UT2UB 323 323 15.01.2003 E-mail 35| UT7IY 55 | 217] 83 | 210 | 81 | 243 [ 107 | 225 | 143 | 170 | 1534 | 01.09.2004 E-mail
37] UT10K 322 04.02.2003 UDXC 36| UT5JDS - | 186 189 [ 237|207 [ 239 140 166 | 83 | 52 | 1499 29.08.2004 E-mail
38| URSZEL 323 155 319 04.05.2003 E-malil 37| UT7CR 19 | 189 | 112 | 222| 142 | 224 | 142 | 210 | 135 | 91 | 1486 | 16.04.2003 E-mail
39] UY0ZG 322 75 318 04.05.2003 E-mail 38| USMZ - | 187 183 [ 206 | 190 | 206 | 156 | 162 | 100 | 67 | 1457 | 01.01.2003 UDXC
40| UX3ZW 320 320 04.05.2004 E-mai 39| vu2Ja - 196 ] 105|210 ] 104 | 212 166 | 192 | 1385 | 79 [ 1450 01.07.2002 UDXC
41] UX2MF 318 04.02.2003 UDXC 40| UY0ZA - 192|100 | 223 | 97 | 204 | 120| 215 | 155 | 131 | 1437 | 28.08.2004 E-mail
42| UTTCR 817 261 289 35 | 01.08.2003 E-mail 41| UTaUz ~ 189 | 27 [273| 56 | 288 | 43 | 247 | 177 | 82 | 1382| 01.02.20034256
:j 3;{"3'\3 > :; ?‘;'gf'gggi ED":(; 42| URBRF - 167 54 [209| 61 | 248 139] 212 | 151 | 80 | 1321] 30.11.2003 E-mail
sluTar s19 Ta1e 311 295 [ 317 305 195 | 86 | 14112008 ro 43| UYsYY - |215] 93 [247] 120 [ 246 97 | 149 | 90 | 61 | 1318] 01.01.2003 UDXC
26 UTsvD T 01.01.2003 UYSXE 44| UR7UM - [ 157 112205 ] 104 [ 233 78 | 203 | 112 | 62 | 1266| 01.07.2002 UDXC
47 UX1UA 323 312 292 269 | 317 | 300 334 | o1 | 1107 2004 Email 45] UX0zz - 195|124 180 ] 130 | 189 73 | 91 | 70 | 133 | 1185 28.08.2004 E-mail
28] Uvavy an 04.02.2003 mo ogupy| | 46| UT4EK - [ 140 123 ] 159 | 118 | 194 | 122] 156 | 118 | 34 | 1164 | 24.10.2004 E-mail
29 UTsiA) | 315 [ 309 18.02.2003 E-mail 47| Us7IB - | 81| 80 [ 150] 142 ] 183 136] 194 | 94 | 46 | 1106 | 15.03.2003 E-mail
50/ UYOCA 308 281 269 01.03.2003 E-mail 48| UT7UW - [170] 60 [ 173 ] 60 | 180 | 44 | 176 | 129 | 102 | 1094 01.02.2003 425 B
51| URSRF 312 | 306 | - - | 312306 - - 30.11.2003 E-mail 49| UT5ULB - 127 | 20 | 206 | 157 | 223 | 93 | 141 | 72 55 | 1094 | 06.09.2004 E-mail
52| US7CQ 305 250 125 01.01.2003 UY5SXE 50| UT4zZG - 115 | 133 | 166 | 149 | 145 | 148 | 103 | 66 42 | 1067 | 28.08.2004 E-mail
ps : B Tabnuny T€ y KOro 6onee 300 "nevi cTpaH” Mpumeyanme: B TabauLly BKoYeHb! Te y KOro 8 CyMmme noateepxaeHo bonee 1000 "pedicTayiowmx” cTpaH.

ConHevyHas dKTUBHOCTb, aHOMaJIUn
npoxo>XxxaeHuna m noountenbckKas paanocBeAa3b

Penvke Byiyes (UR5ZAP) - Hay4qHbiIti coTpyaHuk Hukonaesckoii AcTpoHomuyeckosi Obcepsatopuy, r. Hukonaes

BonbwuHcTBO nio6U-
TeNbCKMX PaamocBa3en Ha
KB nposoaunTcst Gnaropaps
HaN4nio B BEPXHUX CNOAX
aTMocdepbl 3emnun He-
CKOJNIbKMX CWUJIbHO UOHUN3UN-
POBaHHbIX CNoeB aTmMoC-
depHoro Bo3ayxa, cnocob-
HbIX OTPasuTb Ha 3emiio
nany4yaemble aHTEHHaMu
Ha3eMHbIX nepenaTtinkos
pPagMoBONHLI C YacToTamm
Huxe ~30 Ml'y. Cnownc-
TOCTb MOHOChEepLl 06ycC-
noBneHa onTUManbHbIMU
YCNnoBuaMM KOHUEHTpaunmn
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3apSHKEHHbIX YaCTUL, Pa3NNYHOro Xummyeckoro coctasa (O-, H+,
N+,NO-,He+,0H-, n ap.) n cBOOGOAHBLIX SNEKTPOHOB Ha OnpeneneH-
HbIX BbiCOTax B MHTepBane 60-300 km v Bbiwe (cnoun D, E, Es, F1, F2).
Ha puc. 1 vnnioctpypyeTcs 3aBUCUMOCTb KONMYECTBA MOHU3UPOBAH-
HbIX 4aCTUL, OT BbICOTbI B IHEBHOE N HOYHOE BPEeM$ CyTOK.

OCHOBHOI NMPUYNHOWN MOHM3ALMM (T.€. OTPbLIBA SNEKTPOHOB OT aTo-
MOB ¥ MONIEKYN 3N1eKTPUHECKN HENTPanbHOro BellecTBa atmocdepbl)
ABNSIETCS COMIHEYHasl ynbTpadpuoneToBas U peHTreHoBckas paguaumm,
a TaKkxe NoTokun nctekawowein n3 ConHua BbICOKOIHEPreTUHHON nnas-
Mbl, Ha3blIBaEMOW CONHEYHbIM BETPOM. [1nasma B OCHOBHOM COCTOUT
13 MOHWU3NPOBAHHOIO BOAOPOAA, T.e. NPOTOHOB. CKOPOCTb CONMHEYHO-
ro NpoToHHoro BeTpa pocturaet 1000 n 6onee km/cek. Mpu aTom 150
MUNIJIMOHOB KMNOMETPOB, pasgensiowmx Hac ot ConHua, npeogone-
BAlOTCSH NPOTOHAMW MPUMEPHO B TEYEHWE CYTOK. PeHTreHoBckoe 1
ynbTpadroneToBoe n3nyyeHne, pacnpocTpaHsasiCb CO CKOPOCTbIO CBe-
Ta, pocturaet 3emnu 3a 8 MuHyT. Cyas no AaHHbIM cnyTHMKoB GOES,
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HeCKOJIbKO pa3 B oAy PerucTpupyioTcs mOTOKM 4acTul, umerowne
CKOPOCTb, 6IM3KYI0 K CKOPOCTU cBeTa. AT addekTbl HabnoaaloTes
npu BCMbILKax 0COBGEHHO GOMNbLIOVM UHTEHCUBHOCTU. M3yyeHne npo-
XOXAEHWS B 3TO BPEMS MOXET ObiTb 0COOEHHO MHTEPECHBIM, TakK Kak
3TN SBNEHNS AOCTAaTOYHO peakue.

MoHn3aums noHochepbl BO3HMKAET TakxXe Mo NpuymHe BO34eNCTBUS
Ha Hee ranakTMyeckmx KOCMUYECKUX U3Ny4eHWUid, MeTeopoB, Noroa-
HbIX aHOManuin, NHBepPCUi TemnepaTypbl B BEpxHel atmocdepe, Tek-
TOHMYECKUX MPOLLECCOB B 3€MHOM KOpe U TaK Ha3blBaeMbIX aHTPOMNO-
FeHHbIX BO3AENCTBUI (M3NyYEHUI MOLLHbBIX PafapHbIX YCTAHOBOK U
nepefaioLLMX CTaHLMA, 3anyCKOB pakeT, MacwTabHbIX TEXHOreHHbIX
KatacTpod, saepHbIX B3PbIBOB 1 AP.).

MpepcTtaBbTe HA MUHYTY, YTO Bbl 0ONafaeTe 3peHMeM B paguoama-
na3oHe. B aTom cnyyae Bbl kak Obl B OFPOMHOM ChepryeckoM 3epka-
ne cMornn Obl YBULETb YAVBUTENbHYIO KapTUHY, He YCTYNaioLLyio no
MHGOPMATUBHOCTY «BONLLIEOHOMY» 3epKasbLly CKa304HOM KOPOMeBbl.

C MOMeHTa OTKPbITUS XeBNCaNnaoM ABNEHNS OTPaXeHWs PaanoBOH
noHocdepon B Havane NpoLLIoro CToNeTus, ndy4eHne CBOMCTB MOHOC-
depbl CTAaHOBUTCS OOHOM U3 CaMblX aKTyanbHbIX TEM PaANOTEXHUKM 1
pagnodun3nkmn, MHTEPEC K KOTOPOI COXPaHSETCs U B HACcTosILLee Bpe-
Ms. MHOrMM paauoniobuTensm 3BecTeH, K npumepy, CBOMMU ny6nu-
kaunsammn B «Pagno» UBMUPAH (MIHCTUTYT 3€eMHOr0 MarHetnama um
pacnpoctpaHeHuns paguosonH), PUAHY (PagnoactpoHomuyeckuii
MHCTUTYT AkagemMun Hayk YkpauHbl). CnegyeT ynoMsHyTb U YHUBEpP-
cutet B Tpomce (Hopserus), u pag Apyrux MHCTUTYTOB. HeTpyaHo Haii-
™ B VIHTEepHeTe X MOHOCHEPHBIE N MarHUTOMeTpUYeckMe faHHbIe U
[pyryio nonesHyio paguoniodbutensm nHpopmaumio. CylecTBEeHHYI0
NenTy B 3Ty HAyKy BHEC/IM U BHOCAT MHOMOYMCNEHHbIE paguoniobuTe-
K, KOTOPble He BCerga Jaxe A0raabiBaloTcs, HYTO y4acTBYIOT B Cepb-
€3HbIX rN06anbHbIX MOHUTOPUHIOBLIX M3MEPEHUSIX XapakTepucTuk
noHocdepbl. BHuMaTensHoe npocnywmBaHne nobuTenbCkMx anana-
30HOB MO3BOSET BbISIBUTE 3aKOHOMEPHOCTN U aHOManuM B NPOXOX-
[eHVn paanoBonH, HabnoaaTh aPpPekTsl aHOMaNbHOMO NPOXOXAEHUS,
KOTOpble UCMONbL3YIOTCS A1 COBEPLUEHCTBOBAHMS MaTeMaTUYeCcKomn 1
$pusmnyeckoint mogenu noHocdepsl. MHorne adpdekTsl B MoHOCHepe
[0CTaTO4YHO XOPOLLO M3BECTHbI OMbITHBIM KOPOTKOBOJIHOBUKAM, UHTY-
WTMBHO M HAa NPaKTUKe JOCKOHANbHO MOCTUMLLNM HAayKy KOPOTKUX BOJH.
370 KacaeTcs BbIOOPa 4aCTOT M BPEMEHW, KOrAa BO3MOXHO addek-
TMBHOe nposepeHne DX u ceepx-DX ceasen. U Bce xe, He cneayeT
nonaratbCs TObKO Ha CBOW OMbIT N MHTYULIMIO.

CyLLeCTBEHHYIO NOMOLLb KakK OMbITHBIM OXOTHMKam 3a DX, Tak 1
Ha4YYHAIOLWMM KOPOTKOBOJIHOBMKAM MOTYT OKasaTb U COBPEMEHHble
MHhOPMALIMOHHbIE CpeacTBa. 3arnsHuTe 4ns npuMepa Ha canT http:/
/sec.noaa.gov/today.html . O6HoBnsemMas kaxasle 5 MUHYT nHdOP-
MaLus no3soanT BaM 3G EKTMBHO NPOrHo3MpoBaTb CUTYyaLMIO Ha
nmanasoHax. ConHeyHble cnyTHUMKOBbIE MOHUTOPLI GOES Henpepbis-
HO TPaHCANPYIOT Ha 3eMII0 He TONbKO BHELLHWIA BUA, HAaLLero ceetuna
B «pEHTreHe» - puc.2 (BMAHa CBeTNas akTMBHAs 30Ha, MPOAYLIMPYIO-
Last BCMbILLKX) U pUC.3, HO 1 BblYEPYMBAIOT, 0OPa3HO rOBOPSI, CYTOY-
Hyl0 «kapavorpammy» ConHua. Tak Ha puc.4 npuBefeHa MOHUTOPUH-
roas 3anucb MHTEHCMBHOCTU NOTOKA PEHTreHOBCKOro N3nyyYeHus
ConHua. «XapakTep» y Hallero cBetuna, npsimMo Ckaxem, «KpyTon u
HENOCTOSIHHbIN», 0COBEHHO B rofbl NOAbEMA CONHEYHOW aKTUBHOCTH,
yepenyoLwmnecs, Kak y>Xe XopoLlo N3BeCTHO, ¢ 11-neTHum uuknom. Ha
puc.5 npvBeaeHbl AaHHble «4ucen Bonbda», NponopumoHanbHbIX KO-
nn4ecTBy, HabNOAAEMbIX B TENECKOMbI, COTHEYHbIX MATEH - XapakTep-
HbIX BUOMMbIX B TENECKON TeMHbIX 06pa3oBaHuii Ha ConHue, UNCT-
pupyemMbix Ha puc.6. Bo3HuKlve BHe3anHble aHomanun Ha ConHue
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CQ FIAMRADIO
cnycTsa 8 MUHYT (MMHUManbHOe NoafNeTHoe BpPems PensiTUBUCTCKUX
4acTumL, MOTOKA CO CKOPOCTbIO CBETA) YXe MOryT Bbi3BaTb aHOManuu B
npoxoxaeHunn Ha KB, K npumepy, BHe3amnHO OTKPbITb MONYALLMA A0
aToro 10 meTpoBbIn 1 YKB gnanasoHbl 1 3aKpbiTb HU3KOYACTOTHbIE,
MN3MEHUTb NPUBbIYHBIA PAAUyC YCTONYMBONM CALILLMMOCTY PaANOCTaH-
LMiA. AHOMAbHOIO YNyYLWEHWS AalbHErO NPOXOXAEHUS CNefyeT OXu-
0aTb NPU UCHE3HOBEHUW MOHM3ALMU B HUXKHUX CNOSIX, HEM YCTpaHAeT-
ca nornoweHne B cnoe D, Npy COXpaHEHUU MOBLILIEHHOIO YPOBHS
MoHu3auun B BepxHeM cnoe F2 (B KopoTkne NpoMexyTkv BpemMeHn B
YTPEHHUE U BEYEpHME Yackl OCBELLEHHOCTb CONMHLEM HUXHUX CNOEB
HEeKOTOpOoe Bpemst OTCYTCTBYET, B TO BPEMS Kak BEpXHMEe CNou MOHOC-
depbl 0CBELLATCA BOCXOAAWMM Unm 3axoaawmum ConHuem). OTme-
4yaeTcs ynydleHvue fanbHero NpoXoXAeHUs 1 B HanpaBneHnn mepu-
[MaHa (CceBep-ior) B Yackl NepeceyeHns Tpacchl pacnpoCcTpaHeHus
BOJIHbI IMHMEN TepMmUHaTopa. AHOManun, BbiI3BaHHbIE BCMbILLKOW, ANAT-
csa B cpegHem ot 10 no 60 MuHyT 1 6Gonee, B 3aBUCMMOCTMN OT UHTEH-
CMBHOCTW M NPOAOMKUTENBHOCTN COMIHEYHBIX BCMbILEK, KOTOPbIe U
no3BoNsOT 0OHAPYXMUTb AaTtumkmn cnyTHnkoB GOES, conHevHas koc-
Muyeckas o6cepsaTopusi SOHO u pap apyrux annapaTos, paboTato-
LWMX B KOCMOCe. VIHTepecHbl BHE3aMnHble NeEpUoabl PE3KOro ynyulle-
HWS NPOXOXAEHWUS, NPUYMHON KOTOPOro SBNSeTCS cnopaauyecky Bo3-
HuUkalowmi Es cnom, a Takke MeTeopHble NMOTOKM M OCTaTkKu KOMeT-
HbIX XBOCTOB, KOTOPble nepecekaeT 3eMns B CBOEM ABUXEHUN NO Op-
6uTe B onpepeneHHble AHM roaa. «fognetHoe BpemMsi» NOTOKOB Honee

Tax. 970 6bINO OTMEYeHO MHOrMMKU paauonodbutensmu. MpuynHoin
TOMY ObIIN HECKOJIbKO MHTEHCUBHbBIX PEHTIEHOBCKMX M MPOTOHHBIX
BCrbilek Ha ConHue. Takos xapakTep BO34eVCTBMS Hallero cBeTnna
Ha 3emnio (puc.2, 4, 7). Ha npuBoaMMbIX UANIOCTPaLMSX NokasaHbl
MOHUTOPUHIOBbIE JaHHbIE YPOBHSI PEHTIEHOBCKOMO U NMPOTOHHOTO BbIO-
poca ConHua, BO3HMKLIME NPU STOM Bapuvaumy MarHUTHOrO Mons 1
rmctorpammsl Kp-nHaekcoB marHuTHoi 6ypu. Ha chumke ConHua
(puc.2), coenaHHOM B PEHTIEHOBCKMX Nyyax, BUAHa sipkas 0b6nactb,
NPOAYLMPYIOLLLAS 3TN BCMbILLKK.

PagvoniobrtensMm xopoLLo U3BECTHbI «aBapuitHble» 3GPeKTbl, BO3-
HUKaloLLMe Npu KOPOTKMX 3aMblkaHusaX W, HA0OOPOT, pa3MblKaHUsIX
MOLLHbIX TOKOBEAYLMX Lienei. DTO MOXET CNYXUTb HEKOTOPOW «MUK-
pOMOAENbIO» CONMHEYHOM BCMbILWKK. [0 psay runoTtes, BCMbILwKa BO3-
HMKaeT B 06nacTv paspbiBa U NepecoesuHEeHNs MOLLHENLINX MarHUT-
HbIX nonei, Habnogaembix Ha ConHue. Bolgensiemas npu aToM aHep-
rMs UCYUCNSIETCS MUIMAPLAAMU METATOHHbIX 3KBUBANEHTOB.

Ho He Tonbko Halle cBeTUI0 CnoCOBHO Bbi3BaTb @HOMAMIO B NPO-
X0X[AeHUM, 06 STOM rOBOPMNOCL B Hayane ctatbn. K aHomanusm B
noHocdepe Hago OTHOCUTLCA OYeHb BHMMATeNbHO. MHOrme momHSAT
KapTUMHKY M3 CTapblX y4eOHMKOB PUINKM N HAYYHO-MOMYNSPHBIX M3[a-
HWIA. MomHuTe, K Npumepy, «Orumn Ceatoro dnbmax». [la, nencTBuTeb-
HO, U3BECTHbI NCTOpUYecKMe GakTbl YCUNEHNS MOHU3aumMm aTMocde-
pbl Nepeq, cuibHbIMU 3emneTpsiceHnammn (Awwxaban, TawkeHTt, Cnu-
TaK, CaxanuH). Mpun 3TOM TEKTOHUYECKNE HAMPSKEHNS B 3€MHOW KOpe

[e/CTBYIOT N0A06HO AABNIEHMIO PYKU HA NMbe30KpUCTan Obl-

Begin: 2004 Nav 7 0000 UTC TOBOM JNEeKTpOo3axurasnkun, Bbi3biBas CI/IﬂbHeI?ILLIy}O nokanb-

Satellite Environment (3 day)
10° :
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HYI0O MOHM3aLMIO aTMOCDhepbl Hah, 04aroM NPeAcTosILEro
3emneTpsiceHus. Mo psgy rmnoTtes, BO3HUKAOLMIA NPY 3TOM
CTONG MOHM3MPOBAHHOIO BO3AYyXa HAd 04aroM paspyLuu-
TeNbHOr0 3eMETPSACEHNS NOTOLLAET PAAVOBOSHbI, Bbi3bl-

Proton Flux

Bag /IOKAJIbHYI0 aHOManuio, 4To0 U MOXET CNYyXUTb MOHOC-
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PepHbIM NpeaBecTHUKOM. Takum 06pa3om, B ceicMoak-
TUBHbIX paiioHax BO3MOXHO NpeackasaHue 3a CyTku u 6o-
nee. B YkpauHe 370, B nepByio o4epenb, Kpbim, KapnaTsl,
MpuyepHomopbe. [ns Toro, 4Tobbl pa3rpaHnynTb NPUYM-
Hbl aHOMaNNK, KOHEYHO Xe, CreayeT UCKIoYNTL addeKThl,

Electron Flux
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BbI3BaHHble COnHUEM, NPOCMOTPEB AaHHblE COJIHEYHOrO
MOHUTOPWHIA, ¥ 3A0[HO MNOMbLITATLCS OLEHUTb Hanpaese-
HWe, 0TKyZa Nponano nNpoxoxaeHve. Takum o6pa3om, pa-
avontobutensmmn MoxeT ObITb NPeACckasaHo HaBMraloLLe-
eCsl CUJIbHOE 3emnieTpsiceHne.

GOES Hp

6]
Nov 7 Nov & Nov 9
Universal Time

Updated 2004 Nov 9 23:56:10 UTC

TSDKESbIX 4AaCTWL, COMIHEYHOro BETPa 3aBUCUT OT MHTEHCUBHOCTM U Xa-
pakTepa COMIHEYHbIX BCMbILLEK N MOXET konebaTbCs OT AeCATKOB Ya-
COB [10 HECKOJbKMX CYTOK. MOTOK COHEYHON Nna3mbl OT BCMbILWKN HE
Bcerga pocturaeT 3emnun, yacto ConHue kak 6bl «<MpoMaxmeaeTcs»,
npu 3TOM 3anasgbiBaloLine Ha CyTKM OXugaemble MoHOChepHbie ad-
$eKTbl He3HauYMTebHbl MM BOOOLLE OTCYTCTBYIOT. MHpopmaumio o
pasBuTUM NpoL,Eecca MOXHO NMOCMOTPETb HA TOM Xe caiTe, CMeCcTuB
yKasaresb «MbllUM» Ha TEKYLLYIO Lkany Kp MHAEKCOB, XapakTepuayio-
LUMX CTerneHb reOMarHUTHbIX @aHOManmnii (MarHUTHbIX 6ypb), BbI3BaAH-
HbIX 6oMbBapAnpoBKOi atMochepbl MOTOKOM COJIHEYHOM MAasMmbl
(pmc.7). B page cnydaes ycuamslLeecs MOMIOWEHe PaaVoBONH B
HWXHel noHocdepe (B cnoe D), 0c0B6eHHO B MPUNONSIPHLIX 061aCTsX
npakTU4ecKn NONHOCTLIO HapyLuaeT cBsi3b Ha KB Ha cyTku u Gonee.
OddekT 6onee CUNLHOrO NOrMNOLLEHUS B MONSIPHLIX paioHax 00bSC-
HAeTCs KOHbUrypaumen MarHUTHOro Nons 3emMnm, KOHLEHTPUpYioLLLe-
ro MOTOK CONIHEYHOro BETPa B PaliOHEe MarHUTHBIX MOIOCOB. B aToM,
KaK U3BECTHO, KPOeTCSH MPUYMHA BO3HUKHOBEHWS MONSIPHbLIX CUSHUIA,
OTPaXeHWs1 OT KOTOPbIX UCMOJMb3YIOT HEKOTOPbLIE OMbITHLIE YbTPAKO-
POTKOBOJIHOBUKW. DPDEKT aHOMaNbHOro MorfioweHnst 00bACHIeTCS
Kak B3anMogenCcTBneM paamoBOH C MOHU3UPOBAHHOW CPeaon U Npo-
MCXoAsLLei Npy aTOM nepejaye B Hee 3Heprumn, Nogo6HO TENNOBOMY
HarpeBy B NPOBOAHMKE, Tak M U3MEHEHNeM xapakTepa OTpaxeHui, a
TO4Hee npenomieHunii (pedpakummn) ny4a B MHOrOCIONHOM MO cTene-
HW ANBNEKTPUYECKON NPoHMLAaemMocTn noHocdepe. K npumepy, npon-
[l HAXHWUIA cnoii D, BonHa MOXeT oka3aTbCs kak Obl 3anepToit B BOJI-
HOBOZE MeXAy BbilLenexallyMmn ClosMn 1 MHOTOKPaTHO LIMPKYIMPO-
BaTb BOKPYr 3€MHOrO Lapa. M3BeCTHbl NPMMepbl TAKOro aHOMasbHoO-
ro «3xa» G CeKyHAHbIM 1 Bonee BpeMeHeM 3a4epPXKu.

B TeuyeHune 8-10 Hosibps aToro rona Habnoganack 4OCTATOYHO pea-
Kast N0 MHTEHCMBHOCTM aHOManus B NPOXOXAEHWW B CPEOHUX LUMPO-

BecbMa MHTEPECHBLIM M MPaKTUYECKM NONE3HbIM ABNSET-
csl BONpoc 06 n3y4eHnn G1oNornyecknx BO3LencTanii aHo-
manuit Ha ConHue. Mpu 3TOM aHOManuK B MPOXOXAEHUN
MOTYT KOPPENMpoBaTb C yXyALIEHWEM CaMOYyBCTBUS JO-
e, aBapUiHOCTLIO U PAAOM APYTUX HEraTUBHbLIX ABIEHUN,
CBSI3aHHbIX CO CTPECCOBLIM COCTOSIHUEM YenoBeka B OHU
NOBbILUEHHONM COMIHEYHOWN akTMBHOCTU. MexaHn3m Bo3aen-

Estimated Kp

z
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(RN HosarSES Boulder, COUSA orpyit conHedHOI akTUBHOCTY Ha BUOCHEPY 1, B TOM HMC-

e, 1 Ha YenoBeka Noka elle CKPbIT 38 «CEMbIO MevaTaMmn»,
KaK 1 elle O4eHb MHOrOe B NpupoAe, v XAeT CBOUX OTKpbiBaTenen.
Ho cBoeBpemeHHOe npeaynpexaeHne MOXeT cnocob6CcTBoBaTL aaarn-
TaLuWK K HeraTMBHBIM NPOSIB/IEHNSIM COIHEYHOM akTUBHOCTU. Yrnybne-
HMe B 0CO3HaHWe GU3NYECKMNX NPOLECCOB 3NEKTPOMAarHeTM3ma, rpa-
BUTaLMW, PACNpPOCTPaAHEHNS N B3aUMOLENCTBUS 31eKTPOMArHUTHbIX
nonel Hem36eXHO CTankmeaeT ¢ GyHAAMeHTaNbHbIMK NpobaemMamu B
NMOHUMAHWUK 3arafo4HbIX SBAEHUIA NPUPOALI U MUPO3AAHNS, KOTOPbIe
NPeACcTOuNT pas3peLunTb YeoBe4eckon uyemamdaumum. Paguoniobute-
nei o6beavHseT oaHa 3aMeyaTesNibHas YenoBeyeckas YepTa - TUTaHu-
yecKkoe CTPeMJIeHMe K NO3HaHWIo, NpeoJoneHne niobbix, 4acTo, kasa-
nocb 6bl, HENPEO#ONMMbIX TPYAHOCTEN, CBA3AHHbLIX C KOHCTPYMPOBa-
HVWeM annapaTtypbl U aHTeHH, n300peTaTenbHOCTb, CaMOOTAAYa U Ha-
CTONYMBOCTb. M 3TN 4epTbl HAJO TONLKO NPMBETCTBOBATb, TaK Kak BCE
3TO NPMHOCUT 3aMedaTenbHble NIoasl. B 3aBeplueHnmn ctaTb ocTaeT-
Cs noxenaTb paauontobnTensM BHUMATENbHO OTHOCUTCS KO BCEM 3a-
MeYeHHbIM BaMW 3HauUTenbHbIM apdekTam aHomanmii, He 3abbiBain-
Te 0 «BosilWwe6HOM» CBOMCTBE 3epkana-noHocdepsl. [JanbHux ceasei
Bam 1 HesaTyxatowelt mo6su k «<Ero BennyecTsy - Paguno».73!
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AByHanpaBneHHas aHTeHHa beBepepxa

Unes AByHanpasBaeHHOV aHTeHHbI beBepenxa vn pacyeTHble Pop-
Mynbl onucaHbl Ha cTpaHuyke Bavarian Contest Club'a (http://
www.bavarian-contest-club.de/projects/beverage) Peter’om
Pfann‘om (DL2NBU) B ero 6onbLioii ctatbe «Die Zweidraht
Beverage Antenne Aufbau und Betriebserfahrungen». Ha HemeL-
KOM $13bIKE 1 C TaKowi Xe 06CTOSATE/IbHOCThIO TaM npueeaeHo MHOro
CTpaHuL, NoapobHeLmnx (1 He Bceraa HYXHbIX) CBeAeHWiA. A BOT
(i)l/l3VlKa paﬁOTbl AHTEeHHbI, HarnpoTnB, Tam N3J/10keHa O4eHb CKYIrlO.
Hepsaﬂ 4acTb I'IpI/IBO[U/IMOI/IV HWXe CTaTtbun N eCTb MOS IOoMNbITKa pa-
3006paTbCs B TOM, Kak Xe 3Ta aHTeHHa paboTaert. Bropas yacts (cob-
CTBEHHasi pa3paboTka) MocBslleHa NPUMEHEHWI0 aHTeHHbI bese-
peaxa Ha KOJ1IeKTUBHOV paanocTtaHunn - Kak Ucrosib30Batb O4HY
aHTEHHY cpa3y Ha AByx paboymnx MecTax, Ha pa3Hbix Anana3oHax u
OJHOBPEMEHHO B pa3HbIX HarnpaBieHUsX.

MpuemHasa aHTeHHa Besepenxa n3BecTHa BCEM CEPbE3HbIM
0XOTHWMKaM 3a DX Ha HM13Kkux yactoTtax. MpuHumn e€ paboTbl OCHO-
BaH Ha 3aMepJieHUM PacnpoCTPaHSIOLLLENCS Y MOBEPXHOCTU 3eM-
NIV BOJIHBI U Nepefayn eé 3Heprumn B PacroNOXEHHYIO HNU3KO Haz,
3emsiein BOOJIb HanpasieHNs ABUXEHUS BOJHbI, ANIMHHYIO NPOBO-
NIOKY.

KoadpduumneHT 3amenneHns BonHbl V 3aBUCUT OT BbICOTbI U An-
Hbl @HTEHHbI, 4ACTOTbl U CBOMCTB 3eMnn. [1na Kaxaoro covyetaHus
3TUX NapamMeTPOB CYLLECTBYET CBOW ONTUMAaNbHbIN KO3PDULIMEHT
3amefnieHns, COOTBETCTBYIOLLNIA MaKCUManbHOMY KO3dpduLIMeH-
TY HanNpaBs/IEHHOrO AEWCTBUSA aHTEHHbI. B npakTtuyeckomM npume-
HEHWW 3TO 03HAYaeT, 4TO AJ19 UMEIOLLLECS 3eMN, 3a4aHHON Yac-
TOTbl U MAKCMMaJIbHO BO3MOXHOW B JaHHOM ciiydae anvHel AB (a
nnvHy AB Bcerga CTouT genaTb MakCumanbHO BO3MOXHOW) nmMe-
eTcs onTuMarnbHas Beicota h,. noaseca Ab Haa semneit. TouHoe
onpenenenune h,,. TpeGyeT CNOXHbIX 1 TPYAOEMKMX BbIHMCIIEHWIA,
no3ToOMy NpvBeay rotoBble AaHHbIE AN TPeX NoOUTeNbCKMX ana-

nasoHoB, TPEX AJIMH AB 1
Tpex Xxe pasinyHbIX 3e-
TaBal mens (ta6n.1...3). Ontu-

Inua Iy 245 TUTEVED) I ManbHas BbICOTA yBENNYM-
AB, M (7 o) IE ) BaeTCs C BO3pacTaHuem
1,825 M| 3,55 MIu | 7,05 M| yacToThl, yBEAMYEHNEM
180 0,18 m 0,8m 2,1M | [OAWHBI @HTEHHBI W yXyALLe-
240 0,4m 1,8 M 2,6mM | HWEM KayecTBa 3emiu.
300 | 08m 29m | 33wm Onuny AB xenatensHo
MMETb MakKCMMasbHO BO3-
MOXHOW, T.K. MPX 3TOM Cy-
Lnva ey AB. CpepHss semns XaeTCs e€ rnaBHblii fene-
AB, M (e=13, 0=5mC/m) CTOK W ynyyLIaeTcs OTHO-
1,825 MI'y| 8,55 MI'y | 7,05 MI'w,|  LueHMe curHan/nomexm (3a
180Mm| 0,07 m 0,4m 1M c4eT NPOCTPAHCTBEHHOM
240m| 01m | 065m | 19m | u3bupatensHoctn). Ho
300m| 02m | 115w | 22w | NP pabote B adupe npu-
- HUMaTb XenaTenbHO Co
Taga.3 BCEX HanpaBsneHuit - no
hopr AB. Xopolias 3emns 3akoHy nognoctn DX
%”ﬁ (e=30, 6=20 mMC/m) 006bIYHO OKa3bIBAETCS He
> 11,825 M 3,55 Mr | 7,05 Mru| Tam, kyna cMoTpuT dukcu-
180mM| <Owm 0,15m | 0,6m | poBaHHas HanmpasneHHas
240 m om 0,3 M 0,95m | @HTeHHa. OueBnaHoe pe-
300m| 01m 05m 14w | WeHWe: pasmecTuTh He-

CKOJIbKO aHTeHH besepep-
Xa pagmanbHo u3 o0LLero LeHTpa XopoLo BCEM, KPOMe ero pe-
anbHOro BOMIOLLEHUS - TpebyeTcs 0THOCUTENbHO CBOOOAHOE Me-
cTOo BOKpyr Bawero QTH ¢ pagnycom B HECKObKO COT METPOB.
Ecnn xe, 4ncTo cnyyariHO, Takoro npocTpaHcTea y Bac HeT, T0
BO3HWMKAET XenaHne oaHy aHTeHHy BbeBepepxa ncnonb3oBath B
[BYX Pa3HbIX HanpaseHusx. B Teopun aTo KaxeTcst HECNOXHbBIM -
[0CTaTO4HO B3aMMHO NEPEKITII0YNTD TOHKN MOAKII0HEHUS TpaHChOop-
mMartopa nuTaHus u Harpysky.

Ho Ha npakTuke 0O6HAPYXMBAKOTCA HEMPUSATHbIE HIOAHCHI, Ha
KOpHIO 3ape3aloline 3Ty naeto. Bo-nepsbix, TpebyeTcs koakcu-
anbHbll kKabenb ¢ OJIMHOW, PaBHOW AJIMHE aHTEHHbI (B KaKOM Obl
MeCTe OTHOCUTENIbHO aHTEeHHbI He pacnonaranacs ctaHums). Ckonb-
KO CTOWUT COTHS Apyras - TpeTbs METPOB KOakCManbHOro kabens?

Uropb MNonvaperko (DL2KQ), r.BoHH

Curnan
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BoT T0-TO 1 OHO, NO30N04EHHas aHTeHHa BbixoauT... DL2NBU yaa-
JI0Cb CAenath NepekoyaemMyio B ABYX HanpasieHUsx aHTeHHy Be-
Bepeaxa, MCnonb30BaB BMECTO MONOTHA aHTEHHbl U3 OObLIYHOMO
OAMHOYHOr0 NPOBOAA BO3AYLLHYIO ABYXNPOBOAHYIO IMHWIO, HN3KO
pacnonoXeHHy'o Hag, 3emnen. JIMHNS pacnonioxeHa ropu3oHTasnb-
HO, MPOBOAA NNHUK napannensHbl 3emne. KoHeyHo, Hano BABoe
6onblue NpoBofAa, Ho cornacuteck, 300 M 06bIMHOMO NPOBOAA, 3TO
3HaunTenbHo fewwesne 300 M koakcuanbHOro kabens.

AHTEHHA BbINONIHAETCS, KaK NokasaHo Ha puc. 1. CMbICN KOHCT-
PYKUMM B TOM, 4TO YAAETCH U HArpysky, U TOYKY MUTAHUS aHTEHHbI
pasMecTuTb He C PasHbIX, @ C OAHON CTOPOHbI @HTEHHBI, 4TO B CBOIO
oyepelb UCKIIOHYAET BbILLEYNOMSHYTbe NPOoONeMbl 1 Pe3ko yrnpo-
LaeT 1 yaeluesnset KoMMyTaLumio.

Kak paboTaeT aHTeHHa? 10 ABYXNPOBOAHON MHWUMW, HU3KO pac-
NONOXEHHOW Haf, 3eMnei, MOryT pacnpoCTPaHATbCA ABa Pa3HbIX
curHana. Mepsbin - auddepeHumnanbHbiin, KOraa CUrHanbsl Ha npo-
BOAAX JIMHWUM PaBHbl NO aMnanTyae v NpoTueodasHbl (Hanpsxke-
HMe eCTb TONbKO MeXAY NPOBOAAMMW JIMHUW, & OTHOCUTENBHO 3EM-
JIN INHUS MPU 3TOM UMEET HYNIeBOV NMOTEHLMaN, MOCKOJbKY TOKU B
eé npoBoAax NPoTMBOdasHbl U OTHOCUTENILHO 3EMIN KOMMEHCH-
pytoT Apyr apyra). BTopoi - cuHdasHbIi, koraa curHans Ha obe-
MX ee NpoBOAAX PaBHbI NO amMnAUTyae U cuHdasHbl (Mpu 3TOM,
HaobopoT, Mexay MPOBOAAMU JINHUM HET HANPSKEHWS, @ OTHOCK-
TeNbHO 3emMnn oba NPoBOAA MMEIOT HEeHYNeBON U OAWHAKOBbLIN
noteHuunan). Mo cyTn gena, BO BTOPOM cnyyae o6a nposoga -
HUW OTHOCUTESILHO 3EMJIM MOXHO paccmaTpmBaTh Kak OAUH «TOJI-
CTbiIl», COCTOSALMIN U3 ABYX NapannenbHO BKIIOYEHHbIX NPOBOAOB
(NOCKOJIbKY TOKM B HUX OAMHAKOBbI U MO HANPSXKEHWUIO 1 No dase).
CTOWT OTMETUTb, YTO BHELUHSS 9NEKTPOMArHUTHas BOHA MOXeT
HaBeCTW B JIMHUWN TONbKO CUHGA3HbIE CUTHASbI U HE MOXET - ANd-
dpepeHumansHble.

Bsenem Tpu pasHbix CONPOTUBNEHUS:

Z,., - BOJIHOBOE COMpOTHB/IEHNE aHTeHHbI Besepeaxa. To ectb
BOJIHOBOE COMPOTUBAEHNE «TOICTOrO», COCTOSALLLEr0 U3 ABYX na-
pannenbHbIX NPOBOAOB, aHTEHHOrO NPOBOAA OTHOCUTENILHO 3EM-
NN ANns CMHGas3Horo curHana.

Z, - BOJHOBOE COMPOTMBIEHNE MeXAY ABYMA NpoBOAaAMU Nn-
HUM ona auddepeHumanbHoro curHana, To eCTb NPOCTO BOJSIHO-
BOE COMPOTUBNIEHNE ABYXMPOBOAHOM JIMHUN.

Z, onx - BOJHOBOE COMPOTMBIIEHNE MCMOJIb3YEMOr0 KOaKcHarb-
Horo kabens.

Haw panbHenwnii aHanna 6yaeT cCoOCTOSTb B TOM, YTOObI CBECTU
aHTeHHY K NpuBbIYHONM aHTeHHe Beepenxa. Jenatb Mbl 310 Oy-
nem B Aga atana. MNepsbii - 4TOObI NOKa3aTh, YTO A1 CUHPA3HOro
curHana aHTeHHa «BUOUT» Pe3nCTOP Harpy3kn CO CTOPOHbI Npu-
HMMaemoro curHana. BTopow - 4To oHa «BUANUT» JIMHWUIO NUTaHUS

(npogomxenune Ha c.34)

Panunoxotéu 6,/2004
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MAHNCTIPABOMHUK

Tepmooxnaxapawuwume moaynu. BapuaHrtsl
NPaKTU4YeCKOro NnpuMeHeHus

(OkonyaHue. Havano cm. «PX» Ne4/2004, c.60, 61)

Taganualj2

AHapen Kawkapos, r.CaHkT-lleTepbypr

Mogaynb égﬂ_&%tﬂ:ﬁe; UnuT, B LA A,MM B,mMMm H,Mmm Bec, kr
30-12-AA 37 12 2,6 240 150 155 2,6
60-12-AA 60 12 6,3 240 150 155 2,6
60-24-AA 68 24 3,3 240 150 155 2,9
80-12-AA 80 12 6,5 320 150 155 3,8
80-24-AA 80 24 3,5 320 150 155 3,8
120-12-AA 125 12 8,1 320 150 155 3,8
120-24-AA 120 24 4.1 320 150 155 3,8
180-12-AA 180 12 12,6 480 150 155 57
180-24-AA 180 24 6,4 480 150 155 57
180-48-AA 180 48 3,3 480 150 155 57

NMpumeneHne TOOM coBMeCTHO C akBapuymMmom

Elwle oanMH NnpoBepeHHbI BapnaHT NpakTU4eckoro npume-
HeHns TOOM MoxeT 6blTb MHTEPECEH YUTATENSAM, UMEIOLLUM
[OMa Mnn Ha NPOM3BOACTBE akBapuymebl ¢ ppibamn. Kak na-
BECTHO, AN HOPMabHOW XU3HeAeaTeNbHOCTN AeKOPaTUBHbIX
aKkBapuyMHbIX pbi® (M HEe TONbKO HUX) HEOOXOAMMBI onpeae-
JleHHble YCNOBWUS TemnepaTypbl BoAbl. Kak MpaBuio, HUXHNUN
npenen Temnepatypbl He AO0/XEH ONyCcKaTbCs MeHee 4YeMm
18°C, a BepxHui He ponxeH npesbiwaTtb nokasatens 8 30 °C.

Kak KOHTponnpoBaTtb U O0OUTLCA YBENNYEHUS Temnepa-
Typbl BOAbI, HANpMMep B 3UMHUIA Nepunog BCeEM M3BECTHO -
NPUMEHSIOTCS HarpeBaTe/ibHble 3IEMEHThI CO CrneLManbHbIM
Knaccom 3awmnTbl 1 6€30MaCHOCTM OT NPOHWKHOBEHUS BOAbI
(eCTb NaccvBHble M aBTOMaTM4YeCKN ynpasnsieMble Harpesa-
Tenu Ana akeapuymoB). A BOT KaK MOHUXaTb TemnepaTtypy
BOAbl NP ee OECKOHTPOSbHOM yBENMYEeHUM U3-3a CYXOro
KnMmata unuM nNpoaoIXUTENbHOM XapKon MOroabl (Kctatu
NIeTHAS Xapa onacHa He TONbKO B I0XHbIX KIMMaTUYeCKUX
30Hax, a Hanbonee onacHa B CeBEPHbIX U CeBepo-3anaHbliX
panioHax P®, Ttak kak 6onbwas BNaXHOCTb BO3AyXa 34eCb
ycunvMBaeT TemnepaTtypHbii 3apPeKT npu NoBbILLEHUN TeMMNe-
paTypbl) NOKa WWUPOKO HEe U3BECTHO.

[ns 3TOro 4OCTaTO4HO UCMONL30BaTb ABA-TPU CTaHAaAp-
THbIX OfHOKackagHbix TOOM TB-127-1-2,5 ¢ HanpaxeHnem
nutanus 15,9 B n Tokom notpebnenus 1,9A. LLinndoBaHHbIE
Kepamuyeckme nnacTUHbl MOAYNSA NO3BONSIOT NAOTHO 3akpe-
nUTb ero (oxnaxpaatouwen obknagkon K CTeEHKe akBapuyma c
BHELIHEl CTOPOHbI) MOMEHTaNlbHBIM KNeeM Cyrnep-MOMeHT-
refb. B MOMEHT cknenkun Moayna U CTEKNAHHOW CTEHKW ak-
BapuMyMa Moayfb cneayet npuxaTtb nanbLeM pyku, HO OCTO-
POXHO, Kak 3TO peKOMeHA0BaHO NPOM3BOAMTENEM B pasae-
ne ctatbn «TpeboBaHWe K yCTaHOBKE MOAYNEN».

[Ba-Tpu opgHOTUNHBIX TOOM ( B 3aBUCU-
MOCTU OT obbema akBapuyma) pacnonara-
I0TCS Ha CTeHKax akBapuvyma u CoeaunHsT-
cs Mexay coboil mapannenbHo (3TOT Tun
TOOM peanuayeTcs ¢ NpUNassHHbIMW NPOBO-
[amun) yepes anekTpuyeckme Konoaku-na-
Henbku. Mpu obbeme akBapuyma 60 n ons
yMeHbLUEeHNa TemnepaTypbl BOAbLI B KnuMa-
Tnyeckol 3oHe r.CaHnkT-lMeTepbypra B neT-
HUIA Nepuopn AOCTAaTOYHO ABYX YKa3aHHbIX
TOOM, pacnonoxXeHHbIX B Pa3HbIX HUXHUX
(NPOTMBOMONOXHbBIX) yrnax aksapuyma.

NCTOYHMK NUTaHUS (anekTpuyeckas cxe-
mMa, puc.2) ona ycTponucTea ceTeBol, C No-
HMXawwWwmm TpaHchopmaTopom Tuna
TNN217-127/220-50 nnn aHanornyHbim
MOLLHOCTbIO He MeHee 60 BT. BeixogHoe ne-

peMeHHOe HanpsxeHwe BbINPAMASETCS AMOAHBIM MOCTOM
VD1-VD4, cocTosilMM M3 YeTbipex MOLHbIX Anonos 1231
unn 0242 c nobbiM 6YKBEHHbBIM MHAEKCOM. AMOAHbIA MOCT
MOXeT ObITb U APYrMM, B TOM YMCile peann3oBaHHbIM Ha CO-
BpeMeHHOoM anopHon cbopke Tnuna KLxxx, oaHako TpeboBa-
HWS K HEMY TakoBbl, YTOObI OH BblAEPXUBAN TOK He MeHee 8A
(c 3anacom).

MoTpebnsgemas MOWHOCTb NPU UCMNONb30BAHUWN ABYX
T3OM cocTasut okono 40 Br.

Avoapl MoCTa ycTaHaBAMBAOTCA HA U30IMPOBAHHbIE APYT
OT Aapyra n obuiero npoBoaa oxnaxpaowme paanaTopsl, ¢
nnowanblo oxiaxaeHus He MeHee 60 cm? kaxablii. Okcua-
HbI KOHAeHcaTop Tuna K50-20 nnn aHanorunyHeln Ha pabo-
Yee HanpsxeHue He MeHee 25 B crnaxuBaeT nynabcauun
BbIMPSAMAEHHOr0 Hanps>XXeHUs. VICTOYHMK NUTaHUs coennHs-
eTca ¢ 6n1okoMm TOOM MHOrOXUNbHLIMW CO€AUHUTENbHLIMU
nposogamu ganHoint 30 cm n ceveHunem 0,8...1,5 mm (oHa gon-
XHa CTPEeMUTLCA K MUHUMYMY A5 YMEHbLUEHUS NOTepb - Na-
OEHNS HanpsXeHns B NpoBOAax U3-3a AOCTAaTO4HO 6OnbLIO-
ro notpebnsemoro TOOM Toka). Takum o6pasom, Henocpea-
cTBeHHO Ha TOOM nocTosiHHOe HanpsxeHue OGyneT paBHO
14,5...15 B. 3T0 N03BOAUT yMeHbLIAaTb TeMnepaTypy B paio-
He mecTa kpennenns TOOM co ckopocTbio okono 5 °C B Mu-
HyTy. ECTecTBeHHO, 13-3a HN3KOWN TennoBOW NPOBOANMOCTH
cTekna, Temnepartypa BoAbl OyaeT yMeHbLaTbCa C 60NbLIOW
uHepuuen. B gaHHOM cnyyae 3TO cCKopee MONOXUTENbHbIN
MOMEHT, TaK KaK ONs XWBbIX OPraHM3MOB B akBapuyme He-
XenaTenbHbl pe3kune nepenafbl Temnepatyp. KoHTponupylot
TemMnepaTtypy BOAbl BHYTPM akBapuvyma C MOMOLLbIO 3N1eKT-
POHHOrO MW XMOKOCTHOrO TepMomeTpa.

Ons pagnoniobutenein-paumoHanM3aTopoB BEPOATHO Ta-
KOro nogxona nokaxeTcs HefoCTaTo4yHo. Torga cnenyeT co-

T1

TNN277-127/220-50

VD1-VD4

0242A
+
+ C1
Us
500 mk
y TXZSB (14...15 B)
15 ' T
\Y

18 Pnc.2
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3[aTb 3/1EKTPOHHOE YCTPOMCTBO, aBTOMAaTUYECKMN BKIIOYal0-
wee moaynu TOOM Torpa, korga Temnepartypa BOAbl MOBbI-
cutcst 6onee 30°C, U COOTBETCTBEHHO BbIKJIIOYAlOLLEE OXNa-
OUTenu, ecnu Temnepartypa BOAbl NMOHM3UTCH MeHee YeM
20...22 °C. Ho aTa Tema yxe Ana Apyron cratbu.

TpeGoBaHug K ycTaHOBKE Moaynei

Mpu ncnonbsosaHnn TOOM He06X0AMMO NPUHUMATL BO
BHMMaHWe TemnepaTypy Ha ropsiyein ctopoHe (obknanke). Ee
npeBbllleHMe Bbllle YCTAHOBAEHHOIO B NACMNOPTHBIX AaHHbIX
paboyeli TemnepaTtypbl Npeaena NPUBOAUT K MHTEHCUUKa-
UMM NpoLEecCoB Aerpagaumv TepMO3NeKTPU4ecKoro Belle-
CTBa (Haxo4saLeroca Mexay ropsyen n XxonoAHoW nnacTmHa-
MU-00kNagkamn) n paspylleHnto TepMoaiekKTpU4ecknx Mo-
pynen. CtaHgapTHble MOAYNM M3rOTaBAMBAIOTCA C MaKCu-
mManbHo paboyeli Temnepatypoit 80...150°C (B 3aBMcUMMOC-
™M oT mopenu). TOOM c paboyeit Temnepatypoii 6onee
150°C umeloT pononHuTensHoe o6o3HayveHne HT.

TOOM (B 3aBUCMMOCTW OT MOAENU N HAa3HAYEHUS) Mpo-
M3BOAATCA C MeTannusauunein n 6e3 metannmsauumn noBepx-
HocTel ob6knapnok. MetannuanposaHHble TOOM MOHTUPYIOT
cnepyownum o6pasom:

TOOM He06Xx0AMMO yCTaHaBAMBATL HA POBHON NOBEPX-
HOCTW; N9 HanboNbLIero CONPUKOCHOBEHWS «XOJIOAHOM» 06-
Kfagku ¢ MatepuanoM, KOTOPbIA HYXAaeTCs B OXNaXAeHUN,
NMOBEPXHOCTb NOC/IeAHEero nepen ycTaHOBKOMW MOAYNS NOU-
PYIOT (MCKO4YEHNE CTEKNI0 U MaTepunan U3 ero NPOM3BOAHbLIX).
Yuctota 06paboTkn NMOBEPXHOCTU, HA KOTOPYIO YCTaHaBMM-
BatoTcad TOOM, ponxHa OblTb He xyxe 20 MKM.

Mpu moHTaxe TOOM Ha meTannnyeckne n NposoAsLme
NOBEPXHOCTN KOPMYCOB KOPMyC (NOBEPXHOCTL) CHayana pa-
3orpesatot go 120...150°C, 3aTem HaHOCAT CAOM NPUNOSA U
kaHndonu. Korga xe aToT CNOW pacnnasngercs u cospaet-
Cs 0AHOpOAHaa macca - npuknageisaiot cam TOOM u npe-
Kpaw,alT TemnepaTypHoe BO3aeWCTBME - JAIOT NOBEPXHOC-
TV BMeCTe C MOAyNeM OCThiTb. [epen «ropsyMM» MOHTaXOM
Takxe 06/yXMBAOT MeTanaM3MpPOBaHHYI0O MOBEPXHOCTb Ca-
Moro moayns. MNocne 0CTbIBAHNS NPUMNOSA NPOMUCXOANT HadeX-
Hoe npucoeauHeHne TAOM k noBepxHOCTU, TpebyloLLei ox-
naxgenusa. CnepnyeTt yuuTelBaTb, 4TO obGpaTHas, «ropsyas»
ob6knapka TOOM (ocTatouascs B AaHHOM cinyvyae CBOOOLHOMN
1 obpalleHHON B NPOCTPaHCTBO) ByAeT BbAENATb TENNO COo-
rnacHo ¢pu3nyecknm 3akoHam KoHgeHcauuun. Ecnv B c6opke
ucnonb3yetcs 60siee 0AHOr0 MOAYAS, TO UX MOHTaX A0JIXEH
NPOUCXOANTb OAHOBPEMEHHO.

Temnepatypa ropsiyero cnas He f0JIXXHa NpeBbilaTh Mak-
CUManbHO AoNyCTUMOro 3HaveHus +150°C (a ons HeKOTOpPbIX
Tunos TOOM +200°C). Cvuna npuxuma B pacyete Ha MOAY/b
nnowagnbio 40x40 MM He pgonxHa npesBbiwaTtb 15...20 klc
(150...200 H(HbloTOHOB)).

Ona npasunbHoli c6opkn TOOM 1 Tenn006MeEHHNKOB (Npu
mMoHTaxe TOOM Ha oxnaxpawolwme paanatopbl, K KOTOPbLIM
TakXe MOHTUPYIOTCS 3NEKTPOHHbIE KOMMOHEHTbI C BbICOKUM
pacyeTHLIM BblAeneHnem Tenna) cneayet TWATENbHO NpU-
0epXNBaTbCH NPOBEPEHHOW TeXHONOrMK. YCTaHOBKY WwWingo-
BaHHbIX MOJAyNieli pacCMOTPMM Ha npumepe cbOOpPKKU, BKIIO-
yawoowen B ceba pagmaTop ropsyeit cTopoHsl, TOOM u ox-
naxpaemyio NNacTUHy C KOMNOHEHTOM BblAeNeHns Tenna (Ha-
npuMep, MUKPOCXeMOR-ycunntTenem 60bLIONA MOLLHOCTK).

1. MoproTaBnnBalT NOBEPXHOCTM paguartopa u ninactu-
Hbl, WANPYS MX A0 AOCTUXEHNS LIEPOXOBATOCTU NOBEPXHOC-
TV He xyxe =25 mkM. Ons nsbexaHusa narnbos nnu nedop-
Mauuit pagmaTtopa u ninacTuHbl BO BpeMs cO0pku 0TBEpCTuS
ON9 CTATMBAIOLWMX BUHTOB cliefyeT pa3mMellaTtb Kak MOXHO
6nuxe K TepMOanekTpuyeckomy Moaynio. XenatenbHo, 4T0-
Obl OTBEPCTMS CTSXKM pacnofaranncb Ha JUHUN XeCTKOCTU
pebep papmartopa.

2. HaHOCAT TOHKMA 1 paBHOMEPHLIN CNOW TENNONPOBOSA-
Hon nacTbl (Hanpumep, KMT-8) Ha noBepxHocTn TOOM u pa-
anaTtopa.

3. YcTaHaBnMBaloT MOAYNb «ropsyeri» o6knagkoi (cTo-
poHa, rae pacnonarailTcs TOKOBLIBOAbI-IamMenn) Ha paaua-
Top. TwaTenbHO, C PABHOMEPHbLIM YCUANEM NPUTUPAIOT MO-
AYNb K NOBEPXHOCTU A0 NOSBAEHUS HEKOTOPOro OLLYTUMOro
CONPOTUBNEHUS MPU NepeMeLLLEHUN MOAYNS. DTO MexaHuyec-

MAHACNPABONRUK
KOe conpoTuBAeHMe yKadbiBaeT Ha TO, 4YTO OblI0 JOCTUTHYTO
TpebyeMoe Ka4eCcTBO KOHTakTa Mexay Moaynem u paavaro-
pom. 3aTeMm y[anaioT M3NULKW NAcThl, BLICTYNMBLUEN MO Kpa-
M.

4. Te xe onepauuu (NyHKTbl 2,3) NPOAENbIBAIOT ANS «XO-
JNIOAHOW» CTOPOHBI MOAYNS M OXflaxAaemMol nnactuHel. B gax-
HOM cnyyae HeoOX0AMMO NPOBOAUTL Jlerkoe nepemMelleHune
Na1acTUHOWM NO XONO[HON CTOPOHE MOAYNS.

5. PaBHOMEpHO CTArMBaIOT «rOpAYUi» pagnaTop u oxnax-
[aemyio NacTUHy mexay co60W, MCNoNb3ys BUHTbLI, yCTAHOB-
NeHHble Yepes3 Tennon3onaunoHHble BTynku. MoHTax c6op-
KN NPON3BOANTCS aKKypaTHO, BUHTbI CTATUBAIOT MO O4epean.
Ecnn moHTMpyeTca cbopka, BKIOYAOLWas HeCKObKO MOAY-
nel, CTarmBaHne pagnaTopa v N1acTUHbl HAYNHAIOT C BUHTA,
6nuxaliwero K LeHTpy. B npouecce c6opkn kaxnAblii BUHT
NOATArMBAIOT HA Malblii MOMEHT (He 6Gonee YeTBEPTU- NOJNO-
BMHbI 060pOTa), KOHTPONMPYS NO BO3MOXHOCTU MexaHu4yec-
KNI KOHTaKT MOAYAS C NIOCKOCTbIO paanaropa v naacTuHbI.

Mpu moHTaxxe TOOM Ha HemeTananyeckne NOBEPXHOCTU
ncnonbayoTcs moaynm 6e3 metanaunsaumm obknanok. MoH-
Tax NOBEPXHOCTEl OCYLLECTBASETCS «X0N04HbIM» 06pa3om,
nyTeM NpuKnenBaHnsa MOMeHTalNbHbIM kneeM. [Insg aToro Ha
KOpnyc ycTpoicTBa, TpebytoLero oxnaxnaeHus, HaHOCAT 04~
HOPa30BO MMWKPOKAMO Knes cynep-MOMeHT-refib Uan aHa-
JIOTMYHOTO eMy (He pacTeKalLwencsa KOHCUCTEeHUNN), 3aTeM
NPUXMUMaOT «X0N0AHYI0» 06knanky TOOM Takum xe obpa-
30M, Kak 1 B «ropsiyemM» crnocobe naiiku (CM. Bbllle).

Kak npasuno, nocne napbl MUHYT pexunma BO34eNCTBIUSA Ha No-
BEPXHOCTN MOHTaX TOOM MOXHO cuMTaTh 3aKOH4eHHbIM. Knen n
€ro NPoun3BOAHbIE MPU «XONOAHOM» MOHTaXe He AO0KHbI MonagaTth
BO BHYTPEHHIOIO CTPYKTYPY MOAYJIS.

Kpome ykasaHHOro Tuna knest CoeMHEHNs «XON0AHbIM» MeTO-
[IOM BO3MOXHO MPOMU3BECTU C MOMOLLbIO aBTOMOBUIBHON 3amasku
«X0NoAHas ceapka». B atom cnyyae TpebyeTcs cobnioaeHne npasun
MoJIb30BaHNS €10, KOTOPbIE YKa3aHbl Ha YNakoBKe.

Mpu coenmHeHny mopynen napanienbHo (419 yBENNYEHNS MOLL-
HOCTM OXNaxAeHWs 1 BO3AENCTBMS Ha OOMbLUYIO MIOLLaab NoBepX-
HOCTM) He06X0AMMO BbIOMPATbL CeHeHVe NOABOASALLMX NPOBOAHVKOB
no CyMMapHOMY ToKy noTpebneHns mogynamu. Mpu napannensHom
NOAK/TIOYEHNN ABYX OAMHAKOBBIX MOAYNel (anekTponotpebuTeneii)
TOK B Lienu BO3pacTaeT BABOE.

Mpu nocnepoBaTeNbHOM COEAMHEHUN MOAYNeR HeoOX0AMMO
06ecrneymnTb 3N1EeKTPUHECKYI0 MPOYHOCTb M30ASLMM NOABOASLLMX NPO-
BOZOB MO CYMMapHOMY HanpsbxeHuto. MNpu nocnepgosaTensHoOM Co-
efViHeHn oamHakoBbix TOOM ux HanpskeHve NUTaHWs cknagbiBa-
eTcsl, @ Tok NoTpebneHns ocTaeTcst paBHbIM TOKY NoTpebneHns oa-
HOro moayns. MpakTnyeckn 3TO BbIMSANT KaK 3a4a4a NOAK0HEeHUs
B ceTn 220 B HECKONMbKUX 3N1eKTPONaMNoYeK, PaCCUMTaHHbIX Ha Ha-
npsbkeHve 6,3 B; Toraa npuwwnock 6bl NocnefoBaTensHO COeaNHNUTD
He MeHee 35 Takvx OOHOTUMHBIX Namr.

TOOM paccunTaHbl Ha paboTy B LiENsiX NOCTOSIHHOMO TOKa.

Ons 3awmtel TOOM 0T NPOHVMKHOBEHWS BNarv BO BHYTPEHHWI
06beM MOAY”NS (B YCIIOBUSIX MOBLILLEHHON BAAXHOCTW, IBHOV 611130-
CTM K OTKPLITON BOAE, @ Takxe B C/ly4ae 1CNob30BaHUM MOLYNS B
NMoMeLLEeHMsIX C NOBLILLIEHHON KOHAEHCaLUvel (cayHa, napwka, 6ac-
ceiit)) TOOM Heo6GX0AMMO NOABEPrHYTb NPUHYANTENBHOW CUAINKO-
HOBOW MW 3MOKCUAHON repmeTm3aumnn. ATo kacaeTcs matepuana
mexay obknaakamu Mogynsi. FepMeTn3aums BoINOMHAETCS COOTBET-
CTBEHHO CTPOUTEIbHBIM CUAIKOHOM WJIN 3MOKCMOHOW CMOJION C OT-
BepavTenem no nNpaswiam, ykasaHHbIM B MHCTPYKLMK MO 3Kcnnyara-
LM AaHHBIX BUAOB TeMMNepaTypOCTONKUX FepPMETUKOB.

BNEKTPOHHbIE Ykpanna, 01033, r. Kues,

KOMMNOHEHTBI als 942, yn. XKunsiHekasn, 29

M CUCTEMBI Bnagumupckas, 101
AucTpubioTOop
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OreKTpoHHbIe KOMMOHEHTHI, 06opyaoBaHne SMT, KOHCTPYKTUBbI.
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Ten.: (044) 277-13-89, 227-52-81,
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CQ HAMRADIO

(nponomxenne co c.31)

(TOXe ans cMHGA3HOro cMrHana) Co CTOPOHbI MOMeXxM (T.e. 3afHe-
ro HanpasfeHus).

WTak, obpaTtumcs cHosa k puc. 1a.

1. MpMHMMaeMbI CUrHan ¢ NPasol CTOPOHbLI OAHOBPEMEHHO pac-
NPOCTPaHAEeTCs No ABYM MPOBOAAM JIMHUWN KakK CUHPA3HbLIN OTHO-
CUTENbHO 3eMNW, He Bbl3biBas AnddepeHLmanbHOro curHana Mex-
[y nposogamu nuHuun. Jonpa po KoHUoB o6MoTkm b T2 oH Gec-
NpenaTCTBEHHO NPOXOAUT Ha eé CpeaHui BbiBOA M Janee Ha T1,
KOTOPbIN NMoHWXaeT Z,., A0 Z, . Y NepefaeT NPUHATLIN CUrHan B
kabenb. MoCKonbKy TOKM MPUHMMAEMOro curHana B MosoBUHAX
06moTkn b T2 TekyT HaBCTpeYy Apyr Apyry, TO Ha NepBUYHOM 00-
MOTKe a T2 3TOT curHan He BblAENSeTCS U B Pe3UCTOP Harpy3ku
50 Om He nonagaet. To eCTb MPUHUMAEMBbIN CUrHAN, NPONAs Mo
o6enM NpoBOAAM aHTEHHbI, nonagaeT B kabenb, a B pe3nctop
Harpysku HeT.

2. CurHan nomexu naet kak cuHdasHblin No 06enm NpoBoaamM
aHTEHHbI 1 BblAenseTcs Ha cpeaHew Touke 06moTku b T3. MocmoT-
puM, Kakum 06pa3oM B 3TOM TOYKE OKa3biBAETCS SKBMBANEHT pe-
31cTopa Harpyaku. 50-0MHbI NOrNoOLLAIOLLMIA PE3UCTOP NOBbILLA-
etcs T2 no cornacoBaHHol anddepeHLnanbHOM Harpy3kn AByx-
NPOBOAHOW NMHUM Z,, . 3TO 3KBMBAJIEHTHO TOMY, 4TO C JIEBOM CTO-
POHbI MeXay NPOBOAAMM IMHUW BKKOYEH PE3UCTOP C CONPOTUB-
JieHneMm, paBHbIM ee BONHOBOMY Z., . oCKosIbKY IMHNG cornaco-
BaHa, TO oHa 6e3 N3MeHEeHU NepeHoCHT 3TO CONPOTUBIEHME Ha
CBOW pYroi KOHeL, - TO eCTb Mexzay KoHuamu oomoTkm b T3. Mo-
CKONbKY 310 AnddepeHumanbHblii curdan, To T3 paboTaeT, TpaHc-
dopmupys conpotusnenne Z, Ha obmotke b B conpoTtuenexve
Z,., Ha o0moTKe a. A 3Ta 06MOTKa (MMmetoLLasl SKBUBAIEHTHOE
CONpOTUBNEHNE Z,.,, KaK Mbl TONIbKO YTO BbIICHW/IN) KaK pas 1 nof-
KNlo4yeHa K cpepgHeit Touke oOMoTkM b T3, 4TO M cooTBeTCTBYET
(CcM. NnepBoOe NpeasioxXeHne aToro NyHKTa) Harpyske ¢ NpaBoWn CTo-
POHbI @aHTEHHbI. TO eCTb B CpefHIiolo Touky 06MoTku b T3 okasbiBa-
eTCcsl BK/IIOYEHA BUPTYyanbHas Harpyaka ¢ conpoTuBneHvem Z
KOTOpas U NOrnoTUT CUHPA3HbLIN CUrHAN NOMEXU.

Tenepb NepeknioyYM HanpasBieHNe aHTEHHbI U eLle pas3 NnocmoT-
pvM Ha pumc. 16.

1. MNpuvHMMaeMbIli curHan (Tenepb cnesa) NpUaeT Kak CUHpas-
HbI HA KOHLI 06MOTOK T3. MNMockonbKy OH cnHdaseH B 060Mx Npo-
BOJAAX, TO TOKV B NMonoBuHax o6MoTok b HanpaBneHsl B pasHble
CTOPOHbI 1 B 06MOTKe @ T3 He BblgensTcs. Ho 3aT0 OHM ByayT Ha
cpefHeM BbiBoAe 06MOTOK b 1 k 06MOTKe a npunoxarcs Henoc-
pencTBEHHO (a He 3a CYET TpaHchopmaumm B T3). BTOT curHan
TpaHchopmmupyeTtca T3 ¢ 06MOTKM @ B 06MOTKY b yxe kak AND-
®EPEHLMAJTIbHBIN 1 noiaet MEXXY nposoaaMu AMHAK Kak no
006bI4HON ABYXNPOBOAHOW NWMHWKW. Joas [0 NPOTUBOMONOXHOIO
(neBoro) KoHLA NWUHMM OH NonagaeT Ha KoHUbl 06MoToK b T2 1
(nockonbky OH AnddepeHumanbHbii) TpaHcHOopMUpyeTcs UM B
06MOTKY a, TO eCTb Ha BXoA, Npuémnuka. Takum obpasom, nony-
4yaeTcsa B JaHHOM Cllyqae, YTO BXOZ NPMEeMHUKa BUPTYasbHO pac-
nonoxeH B cpeaHew Touke o6moTok b T3, T.e. ¢ NpaBo CTOPOHBI
AHTEHHbI.

2. CurHan nomexu (B 4@HHOM Cy4ae C NpaBoi CTOPOHbI) Bblae-
nfeTcs kak cvHdasHbIi Ha 060MX NPOBOAAX, LOXOAMUT A0 KOHLIOB
o6moTok b T2 n Gyayyn cuHdasHbiM He nonasaeT B NPUEMHUK
(T.e. 06MOTKY @ T2), a BblAENMBLUMCL HA CPeAHen Touke 0OMOTOK
b T2 nonapaet Ha 06mMoTKy b T1, noHuxaeTcs nm 1 6narononyyHo
«MpornaTbiBaeTCs» Harpy304HbIM 50-0MHBIM PE3UCTOPOM.

[ns npaBunbHOM paboTbl aHTEHHBI, Kak cneayeT U3 BbILen3no-
XEHHOro, BaXHO NPaBUIbHO 3HaTb BCe cONpoTuBneHuns. OHu pac-
CYMTBLIBAIOTCS MO cneayioLwmmM dbopmynam:

4h
Zgey = 69109, 7

BEV’

25

Z;, =276-10g,,

rae: h - BbicoTa ABYXNPOBOAHON NNHUM-AHTEHHbI HAA 3emen,
d - amameTp NPOBOAOB, S - PACCTOSHME MeXay NPOBOAAMM.

Hanpumep, ana h=1,8 m, d=1,8 mm n S=60 MM nony4mm, 4T0
Z..,=3710m, a Z =503 Oma.

Takxe 04eHb BaXHO YCTaHOBWUTbL NpPaBusibHble KOIPDULMEHTHI
TpaHchopmaummn y T1...T3.

OTHoOLIEeHWe Yncna BUTKOB B 0OMoTKax T1:

Nb _ [Zgg,
Na ZKOAX
OTHoOLleHWe Ynucna BUTKOB B 0OMOoTKax T2:
Nb_ [ Z,
Na ZKOAX
OTHoLeHWe Yncna BuTkoB B 00MoTkax T3:
Nb _ [ Z,
Na Zeey

TpaHcdopmaTopbl HaMOTaHbl Ha GEeppPUTOBbLIX KOMbLAX UK
TpybKax n paccunTbiBaloTCA No 06bIYHON MeToamke. Hapo obpa-
TUTb 0C060€e BHMMAHME Ha CUMMETPUIO NONoBUH 0OMOTOK b y T2
1 T3, a Takxe Ha TO, YTOObI X NePBUYHBIE 1 BTOPUYHbIE OOMOTKM
UMEeNN MUHMMAbHYIO MAapa3nTHYI0O MEXOOMOTOYHYIO eMKOCTb.
OfvH 13 NyyWwmx BapuaHToB - MOTaTb NEPBUYHbIE U BTOPUYHbIE
06MOoTKM T2 1 T3 B NPOTMBONONOXHbBIX HAaCTAX KoNbLa. HamoTka B
T2 1 T3 BTOpPM4HON OOMOTKM NOBEPX NEPBUYHON HeaonycTuma -
pesko ynaget F/B aHTeHHb!!

T1 e MoxeT ObITb BbINONHEH NOOLIM 0O0PAa30M, OAHAKO 15 CHU-
XEHWS BINSHWUSA NOMEX, NPUHSTLIX BHELLHE CTOPOHOM OMNeTKM Nn-
Taiowero kabens, xenartenbHo M B T1 MakCcumanbHO pas3HecTu
NepBUYHYIO N BTOPUYHYIO 0OMOTKM Tak, YTOObI CBA3b MeXAy HUMU
OblN1a YNCTO MArHUTHOM, C MUHUMAJIbHO BO3MOXHON MEX0OMOTOY-
HO eMKOCTbIO.

Cawmble kpuTnyHble T2 1 T3 nepep, ycTaHOBKOM HeMnoxo Obl Mpo-
BEpUTb. [Ins 3TOro HenocpeacTBeHHO (6e3 aHTeHHbI) CoeaVHUB
06moTku b 3TMX TpaHchopmaTopoB 1 Harpy3ue o6MOTKy a T3 Ha
PEe3nCTOop C CONPOTMBIEHNEM Z,,, cnenyeT nameputs KCB B 50-
OMHOM TpaKTe CO CTOPOHLI 06MOTKM a T2. B pabouyeli nonoce va-
ctoT KCB ponxeH 6biTb He 6onee 1,2.

3a3eMnéHHbli BbIBOA, 00MOTKM @ T3 B fanbHel oT noMeLLeHuns
PaAMOCTaHLMM TOYKE aHTEHHbI COEAMHAETCS C 3eMNIEN TOYHO Tak
Xe, Kak B 0Obl4HOW aHTeHHe BeBepenxa coeamHseTcs ¢ 3eMnén
pe3nCcTop Harpysku.

AsyHanpaeneHHas AB Ha KonnekTueke

Ecnu Ha knyBGHOIM CTaHUMK HeCKONbKo paboymx MecT, TO xena-
TenbHO, 4TOObI paboyre MecTa, cnyLlaLwme ABa pasHbix Avana-
30Ha, MOrnn HGbl HE3aBUCUMO M OAHOBPEMEHHO NPUHMMATBL C Pas-
HbIX HanpasneHuin. Hanpumep, nepBoe paboyee MeCTo (run) Ha
160 m «oky4mnBaeT» EBpony (3anagHoe Hanpasnexue), a BTopoe
(mult) Ha 80 M BbINaBMBaET a3nMaTckue MHOXUTENN (BOCTOYHOE
Hanpas/eHune).

B npeane, koHe4HO, Ha kaxaoe paboyee MeCTO JONXKeH ObITb
CBOW KOMMNIEKT aHTEHH, B TOM 41cCne 1 NpuémHelx. Ho 310 nerve
ckasaTb, YeM caenatb: nonpobyiiTe-Ka Ha Kaxzaoe MecTo caenaTb
CBOI KOoMMnekT aHTeHH Besepenxa (AB). A ecnn 0AHOBPEMEHHO
Ha npuém paboTaeT He ABa, a Tpu Mecta? Moatomy ooHy Ab (a
urpyLuka aTo 60nbluast) 0AHOBPEMEHHO MCMONbL3YIOT A1t HECKOSb-
KX NpUEmMHUKOB. Ecnn AB 06bl4Has, OQHONPOBOAHAS, TO 415 TOrO,
4TOObI NPUEMHUKM Pa3HbIX AMANa30HOB MOrIW He3aBUCUMMO UC-
nonb30BaTb OAHY U Ty Xe AB, NPUMEHAIOTCA CnaUTEpPbl - MOJO-
COBbl€ AMana3oHHble GUNbTPLI, HAYMHAOLLMECS C NOCNef0BaTe b-
Horo LC koHTypa. BHe nonockl nponyckaHus BXOAHOW UMnenaHc
Takoro GunbTpa BbICOK, HTO 1 MO3BONSET COEANHSATL UX BXOAbI, HE
onacasiCb B3aMMHOM paccTporiku. lMapannenbHo BKIIOYEHHbIE BXO-
bl Tpex cnnmTepos (160, 80 n 40) noakntovatotes k AB, a ux Bbi-
XOApl - KaXAbIi K CBOEMY MPUEMHUKY. B pedynbtate npuémHuku
pasHbix 4Mana3oHoB He BAUSIIOT APYr HA Apyra, NPUHUMas CUrHa-
nbl ¢ ogHom AB.

OyeBMAHO, 4TO NPU OAHONPOBOAHON AB BCe NMPUEMHUKK Npu-
HMMaIOT C OAHOro Hanpasnexus. MpocTto notomy, yto AH AB oa-
HOHanpaeneHHas Ha BCex AvanasoHax.

Ho B HacTosiLLee Bpems nouTu BCeraa MCcrnosib3yeTcs AByHan-
paBneHHas aHTeHHa Beeepepxa (http://www.gsl.net/dI2kq/ant/
3-13.htm). 3T0 1 NOHATHO - Ha TOM Xe CaMOM MeCTe NpU OYeHb
HebOoNbLMX OOMONHUTENbHBIX 3aTpaTax MOXHO pPeBepCcuMpoBaThb
OH. MNMpu ncnonb3oBaHWM Tako aHTEHHbl HA KNyOHOWM CTaHuMK
xenatenbHo, 4ToObl kaxaoe paboyee MeCTO MMEeNo He TOMbKO
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CQ HAMRADIO

He3aBMCMMYI0 KOMMYTaLUMio A1Manas3oHoB
nByHanpasneHnHon AB, HO 1 eé Hanpasne-
HUWA.

Ha nepsbIli B3rnag, 910 3BY4UT paHTaCTUY-
HO, HO eCnu BCMOMHWTb, 4TO pedb WAOET O
pasHbix Avanas3oHax (T.e. ToKax pasHow ya-
CTOThI), TO haHTacTuKa yctynaeT MecTo pac-
yeTam.

BcnomHum, kak pabotaeT npocras ABy-
HanpasneHHas Ab (puc. 1). ng kommyTaumn
HanpasfieHN Hafo0 MEeH\Tb MecTamun noa-
KJIl04eHHbIe K ToYkam 11 2 (BepxHue no cxe-
Me KOHLbl 06MOTOK @ TpaHchopmaTopoB T2
n T1) pesuctop 50 Om n BXOA, NpUEMHMKA.

[JonyctM, Mbl XOTUM, 4TOGbI NEPBbI NPK-
eMHUK npuHuman B ananasoHe 80 m cnesa
(N0 PMCYHKY), @ BTOPOI NPUEMHMK OOHOBpPE-
MeHHO B auanasoHe 160 m cnpasa. Jns ato-
ro Hafo, 4ToObI K To4ke 1 OblnM 0AHOBPEMEH-
HO MOAKNIOYEHbI BXOA, MEPBOro NpYeMHMKa
(no yacrtote 3,5 MI'y) n pesuctop 50 Om (no
yactoTe 1,8 MI'y), a K To4ke 2 - BXO4 BTOPO-
ro npuémHuka (no yacrore 1,8 Ml'u) u pe-
3uctop 50 Om (no yactote 3,5 Ml'wy).

YTo6bI peann3oBaTh STOT ANITOPUTM B «Xe-
nese» NoTpebyloTca YeTbipe AManasoHHbIX
nonocosbix Gpunetpa (ANP) - cnanTepa, kak
nokasaHo Ha puc.2. o yactote 3,5 MI'y k
To4yke 1 MOAK/IOYEH BXOA, NepBOro Npuém-
HMKa, a K Todke 2 - peauctop 50 Om. 3T0
MOJIHOCTbIO 9KBMBANEHTHO puc. 16. NMoaTomy
npuémuuk 1 (80 M) npuHumaeTt cnesa. o
yactoTe 1,8 MI'y k Touke 1 nogknoyeH pe-
3uctop 50 Om, a kK Touke 2 - BXO4 BTOPOro
NPUEMHMKA. DTO NMOJSIHOCTLIO 3KBMBANIEHTHO
puc. 1a. Noatomy npnémHuk 2 (160 m) npu-
HMMaeT cnpasa. [lpuyeM NponcxoamT 31O
0[HOBPEMEHHO 1 6e3 B3aMMHOr0 BIUSIHUS.

Bonee Toro, ecnu Ha pyc.2 noMeHaTb Me-
ctamu Bxog, RX 160 m 1 R1, To 0o6a anana-
30HHbIX MPUEMHMKa ByayT NPUHMMATL C Of-
HOro HanpaeneHus. To eCTb Kaxabli U3 npu-
€MHMKOB B CBOEM [Mana3oHe MOXeT npu-
HUMaTb C M06Oro HanpaeneHus AByHanpas-
neHHowvi AB (Mpu COOTBETCTBYIOLLEN KOMMY-
Tauum, KOHEYHO), BHE 3aBMCUMOCTM OT ApPY-
roro NpremMHuKa.

MpuHuMNansHas cxema yana KoMMmyTa-
LMK nokasaHa Ha puc.3. HasHa4eHve pene:
K7 n K8 - Bbibop Hanpaenexus gns RX1 un
RX2 cootBeTcTBeHHO; K1, K2, K3 - BbIGOP
nnanasoHoB 160, 80 n 40 m ana RX1; K4,
K5, K6 - Bbibop ananasoHos 160, 80 1 40 m
ang RX2. B 6noke ynpaeneHuns gomkHa 6biTb
3a6510K1pOBaHa BO3MOXHOCTb OAHOBPEMEH-
HOrO BKJ/IIOYEHMSI OAHOMO Anana3oHa 0601Mmm
NPUEMHUKaMM (Hanpumep, NorM4eckum ane-
MEHTOM «uckoyaowee NJN»).

Cxewmbl cninvtepos 160 n 80 m (cm. puc.2)
3aMMCTBOBaHbI U3 aHTeHHb! Besepemkxa BCC
(http://www.bavarian-contest-club.de/
projects/bevbox.pdf). Ho cnantep 40 m caoe-
J1aH TaM U3NVLLHE LWMPOKOMNONOCHBLIM (3a4em
Ha 40 m nonoca nog, 1 MI'y?), noatomy ans
AvanasoHa 40 1 ncnonb3osanack cxema, no-
KasaHHas Ha puc.4.

XapakTepuCTUKN BKITIOYEHHbIX Napaniesb-
HO CNAMTepOoB nokasaHbl Ha puc. 5. LLlar cet-
kv rpadmka S21 (koadpdurumeHT nepesaqu,
npote rosops) coctaenset 5 a6 Ha pene-
Hue. paduk S11 nokasbiBaeT n3MeHeHne
BXOAHOr0 MMMeAaHca - Kaxael cnavtep
«MpornaTsiBaeT» TOJIbKO CBOW AManasoH u
roYTW HE BANSIET Ha OCTaslbHbIE.

(okoH4aHme Ha ¢.40)

Pagunoxo66bu 6,/2004

35



CQ HAMRADIO
lUymoBon nameputens numnepaHca n KCB
Bnaaucnas Aptemerko (UT5UDJ), r.Knes

Jlns nposeneHns u3MepeHnii umneaaH-
COB (BXOAHBIX M BbIXOAHBIX) Pa3INHbIX
610K0B pueMHo-nepesaroLLeli annapa-
Typbl npeaaaraeTcsi LWyMOBOUW N3MEPU-
Tenb umnegarca (v KCB), ocHOBaHHBIN Ha
mMeToze Tpex BObTMETPOB. PaccmoTtpe- 0
Hbl 0COBEHHOCTU KOHCTPYKUmMM rpubopa
1 poBeAeHNs N3MEPEHW. J_

Rs+jXs

L: Xs>0

Zs

C31
220
HD

B pa6ote [1] paccMoOTpeH npocTo
npmbop Ana u3MepeHus nMmnepaHca.
Camu namepeHns nNpounsBoasaTCS C UC-
nosbL30BaHMeM MeToja Tpex BONbTMeT-
pos [2].

MN3mepeHHbI Taknm 06pa3omM umne-
[aHC NPUBOAMUTCH K NOCNef0BaTeNnbHOM
9KBUBANIEHTHOW CXeMe, 4TO O4eHb YA06-
HO, TaK Kak Takas cxema Ha BY ncnonb-
3yeTcs Halle Bcero.

OpHako npu BCel CBOeW NpocToTe
npubop, ncnons3yemoli B [1], obnanaet
CYLLLeCTBEHHBIMM HepocTaTkamu, obyc-
JIOBNIEHHBLIMWU, B OCHOBHOM, MPUMEHEHU-
em BY gnopnos ang Beinpsamnenusa BY Ha-
npskeHnii. Kak nasectHo, BY BonbtmeT-
pbl Ha Avopax 06nafatoT CyLLEeCTBEHHOM
HENMHEHOCTBIO (0COBEHHO NpW BbINPSIM-
neHnn maneix BY Hanpsxkenunin). [ns yc-
TpaHeHns (04HaKo, Aaneko He NoaHoro!)
HenMHeNnHOCTU Taknx BY BonbTMeTpOB 1
CBSI3aHHbIX C 3TVM OLIMOOK B M3MEPEHN-
ax BY Hanpsxenuii (a, 3HauuT, 1 nmne-
naHcoB) B [1] coBepLUEHHO MpaBUIbHO
npepnaraetca ncnons3osatb NCC ¢
YPOBHEM BbIXOAHOTO HAMPSKEHUS OKO0
5 B. Ho nockonbky 6onblumHctBo FCC
paot makcumym 0,5 B Ha cBOeM BbIXO- ~
nie, He00X0AMMO NPUMEHSITL U yCUnnTeb
[N NpoBeAeHUs NOJ0OHBIX N3MepeHui!

Mpwn aTOM cnepyeT y4ecTb, YTO NpUMe-
HeHWe TakMx A0CTaTO4HO BONbLUMX Ha-
NPsXeHN Npy N3MepPeHn UMNeSaHCcoB
NOSIHOPa3MepHbIX aHTeHH OyneT Heus-
6eXHO co3faeaTtb nomexwu (No KpaHein
Mepe, 6m3nexalium pagmocTaHLmaMm).

OpHako rnasHas npo6iema He B Mo-
mexax! bonee cylleCTBeHHbI HegocTa-
TOK A@HHOro MeToa 3aKo4aeTcs B TOM,
4yto npubopom [1] Henb3s N3MepuTb
BXOZHOW nMmnegaHc yeunutenen BY, cve-
cuTenen, KBapueBsbix GUILTPOB U APYrux
nopo6HbIX 6710KOB, TPEBYIOLLMX HA CBO-
eM Bxofe Hebonblmnx HanpspkeHuin BY
(MakcMMyM [,0SIM BOJIbTA).

[Opyroi Hepoctatok npubopa [1], cBs-
3aHHbIN C ucnonb3osaHnem BY anonos,
COCTOUT B JOCTaTO4HO GOMbLIOK napa-
3MTHOW €MKOCTM TakMX ANOA0B, a Takxke
B HeGO/bLIOM BXOAHOM COMPOTUBAEHUN
no BY guopgHoro BeinpsMutens, 4to
yMeHbLUAEeT AMana3oH n3mepsieMbix Be-
NM4KH Ha BY, 3Ha4mTenbHO orpaHmunsas
4acTOTHbLIN AManasoH UCMoNb30BaHUS
Takoro npubopa.

[ns BO3MOXHOCTM NPOBOAMTL U3Mepe-
HUSI UMMNEeAAHCOB (BXOAHbIX U BbIXOLHbIX)
pas3nunyHbix 6JI0KOB NPUEMHO-Mepenao-
e annapaTypel NnpeanaraeTcs Lymo-
BON nM3meputenb umneparca (n KCB),
TakXe OCHOBAHHbIA Ha MeToAe Tpex

Yeunutens 3

| VeesTy _|

- 8AA'LAA =
NI N
gl

C34
220
|| HP
220
HD
Cc25
220
|HD

&
| veesmy _|o
- 9aA'SaA =T

C38
220
HD
llcas

]

9
]

L L
1 T
<|El0
«/
N
A/

VTi6| R40

"U3 KT3616| 510

R41
(50 Om)"

C39
220 Mk
x 16 B

C22
=

VT15
KT3156
Cc37
220
HD
c21
_ 220 MK
| R22

N

Yeunutens 2

+12B
C36
220 HD
Cc1*
Band)
1l X2
I
12B
1L
+
C20
220D  C24
N

+12B
cs8

220 HD

Cc9

220

HD

Ci1
220 Mk
x 16 B
R11
50
C19
C18 220 mKk_
220 x16
)

Ro1 €23
25 |
(24)

VT8

KT3616

.

(F
NG

R10

510

R19

510

(Y

QB KT3156
(F

LS

R20

510

]

I

I1
TT
Vg

L

wn

&

=

X

NN NN
= vezemy = = T
o antan =S 0o YAA‘Ean
85el’ 5§¢ 5yel Yot

Cc10
220
HD

ci7l
220
HD

@
[se]

R8*

Yeunutens 1

XW1
fRF
(orru
nnn
rce,
50 Om)

E@ Papunoxo6bu 6/2004



BOJIbTMETPOB, 4TO MO3BONSET B NMOJSIHON Mepe MCNoJib30BaTb pac-
yeTHble GOopMybl B [1], HO NNLLEHHBIN BbilLeyKa3aHHbIX HeJocTaT-
KOB.

OTmeTum cpagy, 4to umnegaHc u KCB okasbiBaloTcs CBA3aH-
HbIMW BeNiMunHamm [3]. 3Haa umnepaHc, Bceraa MoxHo Haitn KCB
(HO He HaobopoT).

Mpun Hanuymmn B nabopatopuv pagmonobutens BCceamanasoH-
Horo KB npuemHuka otnagaet Heo6x0AMMOCTb B MCMONbL30BaHUM
"CC, ponb KOTOPOro B 3TOM cryyae OyaeT urpaTb yxe reHeparop
wyma (oanee ). OgHa 13 NpocTbix KOHCTPyKumMiA LU aBTOpa
npveeneHa B [4].

Mockonbky HanpsbxeHne WymoB 06bi4HbIX LU B nonoce yacTtoT
3...10 kI'y, B AranasoHe 1...50 My, 6yneT B Nt06OM Cy4ae MeHb-
we 100 MMKPOBOABLT, MpeanaraeMbiM NPMBGOPOM MOXHO U3MePSTb
BXOZHOW 1 BbIXOOHOW MMMeAaHChl mpakTn4yeckn niobbix 610KOB (He
60s1Cb 3TV 6NOKM NeperpyanTs!).

Ecnun B kayecTBe namepwutens BY HanpskeHns ncnonb3yetcs
NPUEeMHWMK, TO Npu BxogHOM curHane 100 mkB (a B GonbLuMHCTBE
npakTU4yecknx namepexnin goctatodHo n 10 MkB) Takon npuewm-
HUK ByAeT UCTIONHATL POJib BbICOKONMHeHOro BY BonsTMeTpa. Mpu
NPOBeAEHNV COOTBETCTBYIOLLIMX N3MEPEHUI OTKIOHAIOT CUCTEMY
APY npuemHuka (1nm TpaHcusepa), a K ero tenedoHHOMY BbIXO-
Ay NOAKN0HAI0T MUNNNBONLTMETP NepemMeHHoro HY HanpsxxeHns
(Tectep).

3ameTunm, 4TO Npu paboTe € 04eHb MabiMu BY HanpsxeHnsamum
npy U3MepeHnn MMNefaHca aHTeHH eCTb 60bLlast BOSMOXHOCTb
NPUCYTCTBUSA HABEAEHHbIX CUrHANoB (M3 ampa) B aHTEHHe C Ta-
KM YPOBHEM, 4TO 3TV CUrHasbl yXXe MOryT MellaTb NPOBEAEeHNIO
n3ameperunin. B atom cnyyae npu ucnonobaosanunu asyx LLMY ¢ cym-
MapHbIM ycunennem +40 nb, noaknioyeHHblx k LU Ha cTabunnt-
poHe, yaaeTcs B G0MbLUMHCTBE Cly4aeB NPOBECTU 3MepeHus 6e3
npo6nemM faxe npu HaaM4um B aumpe [OCTaTO4HO MOLLHbIX pa-
ONOCTaHUMINA.

KoHcTpykuus npubopa

Mpnbop aBTOpPa COCTOUT U3 TPEX OTAENbHbLIX yeunutenemn (Cm.
CxeMy Ha pucyHke). Yeunutens 1 (va VT1...VT4) cayxuT onsa ns-
mMepenus Hanpsxenns U1, yeunutens 2 (Ha VT5...VT12) - png ns-
mepeHnna U2, a yeunutens 3 (Ha VT13...VT16) - cooTBETCTBEHHO
HanpspkeHusa U3.

Bce namepeHns BbINOAHAOTCA C NOMOLLbIO npuemHmka u LU
(nnn FCC).

Kak BMOHO 13 NPMHUMNMANLHON CXeMbl, BCE YCUAUTENN Npea-
CTaBnstoT cobol MHOrokackaaHble (3 kackaga) NOBTOPUTENN Ha-
npsxeHns. BxogHOW Kackapg, BbIMOSHEH HA NOIEBOM TPaH3UCTOPe
C M30NMPOBAHHbLIM 3aTBOPOM, 4TO MO3BOAWO NOAYYUTb OCTATON-
HO BONbLLIOE BXOAHOE CONpoTUBAeHue no BY (yunteiBas npm aTom,
4TO TaKON TPAH3NCTOP BKIIIOYEH KaK MCTOKOBbLIA MOBTOPUTENDL), @
BbIXOAHOW Kackag, - 3TO ABYXTAKTHbLIV NOBTOPUTENDL (CAYXWUT ANs
MOJTy4EHNS O4eHb HU3KOrO, MOYTU HYNEBOrO BbIXOAHOIO CONPOTUB-
nexuns no BY).

B naHHOW KOHCTPYKLMW aBTOp OTKa3ancs OT YCUJIeHMS NO Ha-
NPSKEHMIO, BEAb MNPV OLLYTUMOM YCUJIEHUWN MO HANPSKEHUIO He-
N36EeXHO HaYHET NPOSBAATLCS Pa3bpoc NnapaMeTpoB TPAH3UCTO-
poB, @ 3T0, B CBOIO 04epefib, NpVBeaeT B AaNbHeliLleM K 60bLLNM
owmnbKaM Npu N3MePEeHUNIX HaNPSHKEHNIA.

Yeunutenn 1 n 3, BbINOMHEHHbIE UAEHTUYHO, M3MEPSIIOT Hanps-
xennsa U1l n U3 oTHOCMTENbHO «3emnu». Yecunutens 2 - audde-
peHLUManbHbIA, MOCKOJSIbKY COOTBETCTBYIOLLEee Hanpsxexne U2 ns-
MepsIoT Mexay 06KnaakaMun n3mepuTensHoro koHagerncatopa C1*,
1 3TO HanpsbkeHne CMMMETPUYHO (6anaHCHO) OTHOCUTESNbHO «3eM-
nu». o 3TOM NpUYnHEe yeunuTens 2 COCTOUT U3 ABYX yCUnuTenen
no tuny 1 (unu 3), a ero 6anaHcHOCTbL 0HecneynBaeTcs ¢ NOMo-
LLbIO LUIMPOKOMNONOCHLIX TpaHcdpopmaTtopos T1m T2.

[ns 50-0MHbIX YCTPOWCTB 9TV TpaHCHOPMaTOpPbl AOSKHbI ObITb
HamoTaHbl Ha GpeppnToBbIX KonbLax (K10x6x4, 600...2000HH) npo-
BoaomM agnameTtpom 0,3 mm. Okono 10...12 BUTKOB «BUTOW Napsbl»
(3...4 ckpyTkun Ha 1 CM.) paBHOMEPHO pacnpeaensioT no KosbLly.
CnepyeT y4nTbIBaTb, YTO BOSIHOBOE CONPOTUBMIEHNE TAKOW «BUTOWN
napbl» He paBHo 50 OM, TeM He MeHee, 3TO He CKa3blBaeTCs Ha
TOYHOCTY M3MepeHuii B ananasoHe yactot 1...30 MMy, (1 paxe no
50 Mlwu).

Yceunutens 2 nogasnset cuHdasHble curHansl Ha 40...60 gb,
4TO [OCTATO4HO ANS NPOBEAEHUS N3MEPEHUIA C XOPOLLEN TOYHOC-

MIMEPERNA
Tbio. [prMeyaHne: 3ameTnMm, 4TO Ha OCHOBE CXeMbl yeunuTens 2
MOXHO M3roTOBWTb aHANOrOBbIA NepeMHOXMTeNb (6anaHCHbIN
cMecuTenb CO CPeAHUM AMHAMUYECKMM AManas3oHoMm).

Bce yeunutenv npucoeanHSIOT K UISMepUTENbHOM CXxeme KOpOoT-
KMMW NpoBoAHMKaMu (a., B, ¥, 8) MUHUMaNbHO BO3MOXHON (1 Xe-
NaTesNlbHO 0AMHAKOBOW) AJIMHLI. Heo6xo0aMMo TONbKO, YTOOLI 3TK
NPOBOOHUKM HE HaxOAMIUCh PSAOM: PACCTOSHWE MeXAy HUMWK
DOJIXHO ObITh BoNee 2 cM, MHavye HensbexHbl BY HaBoaku Benea-
CTBME BbICOKMX BXOOHbIX COMPOTUBAEHWUI KAaCKkafoB Ha MOMeBbIX
TpaHauctopax. XKenatensHo Takxe, 4TOObl 3TW NMPOBOAHWKK He
ObInM nNapannenbHel APYr APYry U HAXOAWNCh HA PACCTOSIHUK He
MeHee 2 CM OT «3eMJIn».

Mpnbop paccunTaH Ha paboTy ¢ NCTo4HKMKOM curHana (LU wnm
CC) v NnpeMHUKOM (TPaHCMBEPOM) C BXOAHBIMU U BbIXOAHBIMU
conpotusnenuamu no BY pasHeiMm 50 Om. Mo 3TOM npuymHe K
BbIXOJAM YNOMSIHYTbIX BbilLe YCUAUTeNen NOAKIoYeHs! (npunas-
Hbl) 50-0MHble Kabenu oauHAKoBOM ANIMHLI, Aanee uaywme K 50-
OMHbIM pazbemam. OgHaKo, NPpU N3MEHEeHUN CONPOTUBNEHUIA CO-
OTBETCTBYIOLLMX PE3NCTOPOB CXema aBTopa MoxeT paboTatb 1 C
75-OMHBIMW UCTOYHUKAMW U HArpy3Kkon. B npuHumne, BO3MOXHa
faxe paboTa kak MUHUMYM C 300-OMHBIMWU UCTOYHMKAMK U Ha-
rpy3koi. MNpu 3TOM BXOAHOE COMPOTUBAEHWE MPUEMHMKA U Bbl-
xopHoe conpoTuenenue ' (nnmv FCC) MoryT GbITb pasHbIMU, Ha-
xopsck B npegenax 50...300 Om.

HacTtpoiika npegnaraemMoin cxembl 3aK/l04aeTCs NnLb B KOHT-
pone NOCTOSAHHBIX HANPSXKEHWIA HA NCTOKaxX M BMUTTEpax BCex TPaH-
31CTOPOB (OKOJIO MOJIOBMHBI HAMPSXKEHUS NMUTAHNS) U YTOHHEHUN
HOMWHANOB aHTMNAPa3NTHBIX PE3UCTOPOB B LIENsX YNPaBasioLLnX
anekTpopos TpaHsnctopos (R4*, R6*, R8*, R14*, R16*, R18*,
R25*%, R27*, R29*, R34*, R36* n R38*).

MpoBepeHne namepeHui

[nga nposeneHns n3MepeHnii NoakIoyaioT kK pasvemy f . MU
unn FCC (cm. cxemy). Ecnm Heo6xoaMMOo, MCNoNb3YIOT AOMNONHK-
TenbHble yeunutenu ans curHanos L. B npuemHuke, a Takxe B
'CC (B cnyyae ero ucnonb3osaHus smecto ['LLl) ycraHaBnnsaioT
Heo6X0AMMYI0 YacTOTy, Ha KOTOPOI COBMPAIOTCH M3MepPSTb UMMe-
naHc. [anee BbiknoyaloT cuctemy APY npruemHuka (TpaHcmeepa).
YposeHb curHanos CC (L) ycranaBansaioT Takum, 4To6sl YHY
npYeMHuKa (TpaHcusBepa) He neperpyxancs.

3atem ycraHaBnmealoT C1* He0H6X0AMMOW BENNYMHBI COrNacHO
[1] v npoBOASAT NPOGHOE M3MepeHUe nMNeaaHca, MOAKIIYas Uc-
cnegyemyio Lenb K padbemMaM «Hen3BECTHbIN MMNEefaHC», a Npu-
€MHWK - nocnegoBaTenbHo K pasbemam «U1», «U2» n «U3». Ong
N3MepeHns umnenaHcos, 6nm3kmx k 50 Om, B [5] opreHTUpOoBOu-
Hble 3HavyeHns C1* (B nukodapanax) BbIOMPAIOTCS B 3aBUCMMOCTH
oT AananasoHos: 1,8 MI'y - 2000; 3,5 MI'y - 1000; 7 MI'y, - 560; 14
MIy, - 390; 21 Ml - 180 1 28 Ml - 100. NokasaHnsa MUIIUBOJb-
TMeTpa HY, noaknioyeHHOro K BbIXOA4Y NpMeMHuka (TpaHcusepa),
PUKCPYIOTCS (3aNMChIBAIOTCA KOHKPETHbIe 3HaveHna U1, U2 n U3).
B cny4ae ncnonb3osanus 'L nokasaHna MunnneonbLTMeTpa Mo-
ryT HEMHOIO U3MEHNATLCS («MnaBaTb») BCNEACTBME XapaKTepPHbIX
0CcoBeHHOCTEN LLYMOBOrO CUrHana, NoaToMy BO3MOXHO X yCpea-
HeHVe No BpeEMEHMU.

MpaBunbHOCTL BbIGOpa 3Ha4YeHus C1*, Heo6xo0AMMOro ans foc-
TUXeHWs1 Hanbonee TOYHbIX 3MepeHuin, ByaeT NposensTsL cebs B
TOM, 4YTO cooTBeTCTBYIOWME Bennynubl U1, U2, n U3 Ha Bbixoge
NPUEeMHMKa (HU3KOHACTOTHBIV LWYM B Cly4ae ucnonb3osanus L)
OynyT 0AHOro nopsiaka (To4yHee, 6yayT oTIMYaTLCS He 6onee Yem
B 3...5 pas).

Ecnu npoBoasAT n3mMepeHus C reHepaTopoM, UMEIOLLNM BbIXOA-
Hoe conpoTueneHve He 50 Om, a, Hanpumep, 1000 Om, TOo C1*
NnoAaKyaloT K «cepeanHe» cornacyiwouwero genmtens 950 Om/
50 Om.

OtmeTum, uto R1, C1* 1 Z coeanHAIOT KOPOTKMMU NMPOBOAHN-
Kamu no TUny NPOBOAHVKOB &, B, Y 11 & (BbINOAHAIOT «BO3AYLUHYIO
JIMHWIO» U3 TONICTON NPOBONOKM). B paae cny4aes anementsl R1,
C1* 1 Z, npunanBaioT HENOCPEACTBEHHO APYT K APYry (COrnacHo
NPVIHLUMMNMANbHON CXeMe), YTO Aaxe Jlyylue C TO4KU 3peHus ycTpa-
HeHWsi Napa3nTHbIX EMKOCTEN.

PasbeM f.. NPMMEHSAIOT C TEeM Xe BOJIHOBLIM CONPOTUBIEHNEM,
4TO U BbIXxoAHOe conpoTusneHue MCC unm MW (nockonbky 06bI4-
HO 37O 3HaveHue paBHO 50 Om, TO, cooTBeTCTBEHHO, R1=50(51)
Owm).

Panunoxotéu 6,/2004
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MIMEPEFIN

B npuHumMne npu nogo6HbIX n3mepernsx umnesaHca unn KCB
MOXHO BOOOLLLEe 0TKa3aTbCs OT UCNONb30BaHUA yeunutenei 1m 3,
MCMOMb3Yy$ TONLKO yennuTens 2. B aTom cnyqae npueMHuk (TpaHeu-
BEp) BCe BPeM$ MOAKIIIOHYEH K padbeMy ycunurens 2, T.e. npu ns-
MepeHunsiX yxe He TpebyeTcs nepecTaBnsTb pasbemsbl. [ng nsme-
peHus Hanpskerns U1 npoBoAHMK B AOMKEH MATU K NeBOI MO Cxe-
me obknanke C1*, a npoBoaHUK y 3a3emnstoT. COOTBETCTBEHHO,
npu na3mepeHun Hanpsxkerns U2 npoBogHukun B u y yeunutens 2
LONXHbI BbITb NOAKNIOYEHBI HenocpeacTeeHHo kK C1*. Mpu name-
peHun HanpsxkeHns U3 NpoBOAHMK Yy yCUNTENs 2 AOKEH UATU K
npaesoli no cxeme obknaake C1*, a NpoBOAHWK B 3a3eMNsIOT.

[ns OUeHKN MCKOMBbIX COCTaBNAIOLLMX UMMeJaHca nocTynaiT
cnepyioLmm o6pasom.

1. PaccunTbiBaloT BENNYMHBI Hanpsxernii Ha Xs 1 Rs (B BOMb-
Tax):

(U1 - (U2) - (U3
2-U2 '
Ug, = (U3 —(Uy,)? . @)

roe: U1, U2 n U3 Takke BbipaxeHbl B BObTax.
2. Beiumcensiot macluTabHbli KOahOUUMEHT:

:
M= orfctru2 ®

roe: f - yactota, Ha KOTOPON NPOBOAAT u3amepenusd, u;
C1* - eMKOCTb M3MepuTENbHOro KoHaeHcaTopa B Papapax; U2 -
BeM4MHa HanpskeHns (Ha C1*), BolpaxeHHas B BOJIbTax.

3. Haxoaum rckomble cocTaBnsiowne umnegaHca:

Xs=mU,, (4)
Rs=mU_, (5)
BblpaxeHHble B Omax.

Uy, =

Ecnm onpepensemas cornacHo (1) sennuunHa U, <0, peaktvs-
Has COCTaBNSAOLWAA MMNeAaHca HOCUT MHAYKTUBHbBIN XxapakTep, a
ecnu U, >0, To aTa cocTasnstoLias MMneaaHca HocUT eMKOCTHOM
xapakTep.

Mpwu ncnons3osanny NCC ana HaxoxaeHns Rs u Xs Ha yacToTte
f OH fomkeH ObITb HACTPOEH Ha 3Ty 4acToTy, a SSB-nprnemMHuk -
Ha yacToTy, 6AN3KYI0 K 3TON YacToTe (OTAIMYHYIO OT Hee Ha 1...2
Klu).

OpnHako NpoBOAUTL U3MepeHus, ncnonbays ML, HamHoro yno6-
Hee 1 MpoLLe, NOCKO/bKY Ha 3Ty 4acToTy (rae nNpoBoAAT namepe-
Hus Rs 1 Xs) Hano HacTpamBaTth TONbKO MPUEMHMK.

3ameTuMm, 4TO NPU N3MepeHnsx kak ¢ ncnons3osanmem LU, Tak
nrCC, kpome SSB-npreMHmka JonyckaeTcs Takke UCNonb30BaThb
AM-npremHuk. OgHako MeTof, U3MepeHus ¢ UCNoNb30BaHNEM
SSB(AM)-npuemMHvKa Henb3a NPUMEHSATb NPU NCCNef0BaHNAX Y3-
KOMOJIOCHbIX KBapLIEBbIX GUALTPOB U APYrMX YCTPOMCTB, MMNEeAaHC
KOTOPbIX MEHAETCH KpalHe pe3Ko B O4eHb Y3KOM Nonoce 4acToT,
Hanpumep, HeCKonbKo KI L.
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Bbnok nutanuna 13,8 B 25-30 A
ana coepemeHHoro KB rpaHcuBepa

B nocnepnHune rogpl Bce 6onbLue pagmnoniobutenert CHI ncnonb-
3y10T Ans paboTbl B admpe annapartypy 3apybexHoro npon3esosa-
ctBa. Ans nutanna 6onblIMHCTBA Hanbonee pacnpoCTPaHEHHbIX
mogener TpaHcusepos ICOM, KENWOOD, YAESU Heo6xoaunm
BHELLHWI UCTOYHUK NUTAHWUS, OTBEYAIOLLMIA LLeNIoMY Psay BaXHbIX
TexHuyecknx TpebosaHuii. CornacHo MHCTPYKUMSM MO SKCrya-
TauMW Ha TPAHCMBEPbI OH AOMKEH NMETb BbIXOLHOE HanpskeHve
13,8 B npu Toke Harpy3sku no 25-30 A. Paamax nynbcaLuuii BbIXoa-
Horo HanpsbkeHusi He 6onee 100 MB. Bnok nuTaHus HU B KOEM
cnyyae He fOmMkeH OblTb MCTOYHUKOM BbICOKOYACTOTHBIX MOMEX.
CrabunmaaTtop AOMKEH MMETb HAAEXHYIO CUCTEMY 3aLLMTbI OT KO-
POTKOrO 3aMblKaHUsl U OT NOSIBNEHWUS HA BbIXOAE MOBbILLEHHOMO
HanpspkeHys, paboTaloLLyio faxe B aBapuiiHON cuTyaumm, Hanpu-
Mep npu Npo6oe OCHOBHOrO perynupyoLero anementa. Onuchbl-
BaeMasi KOHCTPYKLMS NMOSHOCTbIO OTBEYaeT yka3aHHbIM TpeboBa-
HMSIM, KPOME TOro, OTIMYAETCS NMPOCTOTOW M MOCTPOeHa Ha AoC-
TYNHOU anemMeHTHol 6a3e. OCHOBHble TeXHMYECKNe xapakTepuc-
TUKM TaKOBBbI:

BbIXogHOE HAMPSIXEHNE, B .ooooiiiiiiiiiiiii 13,8
MakcrManbHbIN TOK HAFPY3KM, A ..oeveeeeiiiiiieeee e 25 (30)
Paamax nynbcauui BbIXOAHOMO HAMPSXeHUs,

HE BOMEE, MB . .civiiiiii e 20
KNA npu Toke 25 (30) A, HE MEHEE, % .cevvvvviiieiiiiiiiieeeens 60

B0k nuTaHns NoCTpoeH No TpagnUMOHHOM cxeme (puc. 1) C cu-
NOBbIM TPaHcdopmaTopom, paboTaioLmm Ha YactoTe cetv 50 .
B uenb nepBu4HO 06MOTKM TpaHchOpmaTopa BKIOYEH y3en Or-
paHV4yeHns BENIMYNHBI MYCKOBOrO TOKa. TO CAENAHO NOTOMY, HTO
Ha BbIXOAE BbINPSMUTENBHOrO MOCTa YCTaHOBeHa GuUabTpyloLwas
€MKOCTb 04eHb 6onbLioi BennynHbl, 110000 mk®d, npeacraBnsio-
Lwas cobori B MOMEHT NoAayn CeTeBoro HanpskeHus npakTnyec-
KN KOPOTKO3aMKHYTYIO Lenb. Tok 3apsga orpaHudmnsaetcs R1.
Yepes npumepHo 0,7 cekyHp, cpabatbiBaeT pene K1 1 ceoummu
KOHTaKTaMWn 3amblkaeT OrpaHnynTesNbHbI Pe3NCTOP, KOTOPLIA B
fanbHenwem Ha paboTy cxemMbl He BMsieT. 3adepxka onpepens-

Oner LLyman (UT5UML), r.Knes

eTcs noctosHHOW Bpemenn R4C3. Ha tpansuctopax VT10, VT9,
VT3-VT8 cobpaH ctabunnsatop BIXOAHOMO HanpsbxeHust. Mpu ero
paspaboTke 3a ocHoBy Obina B3dTa cxema [1, 3], obnapaowas
LenbiM pSAOM NONe3HbIX CBOWCTB. Bo-nepBbix, BbIBOAbI KONIEKTO-
POB CUJIOBbIX TPAH3UCTOPOB COEAMHEHbI C 3€MSHBIM NMPOBOAOM.
MoaTomy TpaH3MCTOPbLI MOTYT MOHTMPOBATLCS Ha pagmaTop 6e3
N30N9LMOHHBIX NPOKNafoK. Bo-BTOPLIX, B HEM peann3oBaHa cuc-
Tema 3awmTbl 0T K3 ¢ obpaTtHocnajaiowen xapakTepucTmkon
(pmc.2). CnepoBartenbHO, TOK KOPOTKOr0O 3amblkaHus OyaeT B He-
CKONMbKO pas3 MeHblue mMakcumanbHoro. KoadpoduumeHt crabunm-
3aumm 6onee 1000. MruHuManbHbIl Nnepenag HanNpPsXeHNs Mexay
BXOZOM U BbIxogoM npu Toke 25(30) A - 1,5 B. BeixogHoe Hanpsi-
xeHune onpepensietca ctabunutpoHom VD6, 1 6ynet npumepHo
Ha 0,6 B 6onblue ero HanpsixeHus ctabunmusaunun. MNopor cpaba-
TbIBaHWS 3aLLMTbI MO TOKY onpeaenseTca peamctopom R16. Mpu
yBENNYEHUN ero HOMUHanNa ToK cpabaTbiBaHWS yMeHbLUAeTCcs.
BennunHa Toka KOPOTKOro 3aMblkKaHWs 3aBUCUT OT COOTHOLLEHUS
peauctopos R5 n R17. Yem Gonblue R5, Tem Tok K3 meHblue. Op-
HaKo, CTPEMUTLCA 3HAYUTENBHO YBENNYUTL HOMUHAN RS He cTo-
WUT, TaK KaK Yyepes 3TOT Xe Pe3nCTOp OCYLLEeCTBASETCS HavabHbIl
3anyck ctabunmsaropa, KOTopblii MOXET CTaTb HEYCTONYUBBIM NPU
NMOHWXEHHOM HanpsixeHun ceTn. Kongexncatop C5 npenorepatua-
eT camoB030yxaeHne cTtabunmnaaTopa Ha BbICOKMX YacToTax. B
Lenb 3MUTTEPOB CUOBbLIX TPAH3UCTOPOB BKJTIOYEHbI BbIPABHMBA-
lowme peauctopsl 0,2 Om gns 25-amnepHoro BapraHTa 6noka nu-
TaHus, nnm 0,15 Om ans 30-amnepHoro. MNageHve HanpskeHUs Ha
OOHOM M3 HUX UCNONL3YeTCs A1 U3MEPEHUst BLIXOAHOMO Toka. Ha
TpaHaucTope VT11 1 Tupmctope VS1 cobpaH y3en aBapuiiHon 3a-
wuTel. OH NpeaHasHayYeH 419 NpefoTBpaLleHns nonagaHns Ha Bbl-
XO[, NOBbILLEHHOr0 HAaNPSXXeHUs B ciyyae Npobost perynmpyoLmx
TpaH3ncTopoB. Ero cxema nosanmcreoBaHa n3 [2]. MpuHumn pa-
60Tbl 04eHb NpocToi. HanpskeHre Ha amutTepe VT11 ctabunu-
31poBaHo ctabunutpoHom VD7, a Ha 6ase - NPONoOpLUMOHaNbHO
BbIXOAHOMY. ECnn Ha Bbixoge nosiBUTCA HanpsixeHune 6onblue 16,5
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B, TpanaucTtop VT11 oTkpoeTcs, u TOK ero Konnekropa oTkpoeT
TMpucTop VS1, KOTOPLIN 3alLyHTUPYET BbIXOA, M BbI3OBET Nepero-
paHve npepoxpanutens F3. Mopor cpabaTteiBaHus onpenensiercs
cooTHOLWeHneM peanctopos R22 n R23. Ing nutaHns BeHTUNATo-
pa M1 npvMeHeH OTAENbHLIN CTabUNN3aTop, BbIMOSHEHHLIV Ha
TpaHaucTope VT1. 3710 caenaHo ans Toro, 4To6bl NPpU KOPOTKOM
3aMblKaHUM Ha BbIXOLEe WK nocne cpabaTbiBaHWNs CUCTEMBI aBa-
PVIAHON 3aLLMUTLI BEHTUNATOP He OCTaHasnveancs. Ha tpaHsumcro-
pe VT2 cobpaHa cxema aBapuiiHoli curHanusaumm. Mpun K3 Ha
BbIXOAE WM Mocne neperopanns npegoxpanutens F3 nagexune
HanpsXeHUst MeXay BXOAOM W BbIXOAOM cTabunnsatopa CTaHo-
BuTCS 60nbLue 13 B, Tok 4epes ctabunmTpoH VD5 oTKpbIBAET TpaH-
3uctop VT2 n 3ymmep BF1 nspaet 3sykoBoW curHan.

Heckonbko cnos 06 anemeHTHoit 6ase. TpaHchopmaTop T1
[OMKeH MeTb rabapuTHYIO MOLLHOCTL He MeHee 450 (540) BT n
BblAaBaTb HA BTOPUYHOI 0OMOTKE NepeMeHHoe HanpskeHve 18 B
npu Toke 25(30) A. BbiBOAbl OT NepBUYHON OOMOTKM caenaHbl B
Toykax 210, 220, 230, 240 B n cnyxat gna ontumusaummn KMA
6510Ka B 3aBUCHMOCTY OT HaNpPsXXeHWs CETU Ha KOHKPETHOM MecTe
akcnayataumn. OrpaHnunTensHbln peanctop R1 - npoBonoyHbIR,
mMowHocTbio 10 BT. BeinpamutensHblii MocT VD1 gonxeH ObiTb
paccyMTaH Ha npoTekaHue Toka He MeHee 50 A, B MPOTUBHOM Chly-
yae npu cpabaTbiBaHNW CUCTEMBI aBAPUIAHOW 3aLLMUTLI OH Nepero-
puT paHblue npepoxpanuTens F3. C1 cocTonT na natn KoHaeHca-
TopoB no 22000 Mk® Ha 35 B, coeanHeHHbIx napannensHo. Ha
conpoTtuenernn R16 npm makcrumanbHOM TOKe Harpysku paccem-
BaeTCs MOLLLHOCTL 0koso 20 BT, oHo cocTtouT 13 8-12 pesnctopos
C2-23-2BT1 150 Om, coeavHeHHbIx napannensHo. Nx TouHoe konm-
4ecTBO NoAbUpaeTca Npu HacTpoiike 3alwmTsl 0T K3. ns nHamka-
LMW BEIMHVHBI BEIXOJHOIO HAMpPsXXeHWs 1 TOKa Harpysku npume-
HeHbl n3MepwuTenbHble ronoBkn PV1 n PA1 ¢ TOKOM OTKNOHEHUS
CTpenkun Ha nocnepHee aeneHvie wkansl 1 MA. Bentunatop M1
[OMKeH umeTb paboyee Hanpspkenne 12 B. Mono6Hble BeHTUNS-
TOPbI LUMPOKO NPUMEHSIIOTCS A5 OXNaXAEHNS NPOLLECCOPOB B Nep-
CoHanbHbIX KomnbloTepax. Pene K1 Relpol RM85-2011-35-1012
nmeeT paboyee HanpsekeHne 06MoTkM 12 B 1 Tok KOHTakToB 16 A
npu HanpsixeHun 250 B. OHO MoxeT BbiTb 3aMEHEHO APYruM C
aHanornyHbIMn napamerpamu. K nogbopy MOLLHBIX TPaH3UMCTOPOB
cnepyeT NOAXOAMTL O4eHb BHUMATENBHO, Tak Kak cxema ¢ naparn-
NesbHbIM BKIIOYEHVEM MMeeT OAHY HEenpusSTHYI0 0COOEHHOCTb.
Ecnu B npouecce paboTbl BCAeACTBUE KaKMX-NMOO MPUYUH NpO-
6beTCs 0AMH 13 NapanenbHO BKIIOYEHHbIX TPAH3UCTOPOB, TO 3TO
npueeneT K HeMeONeHHOMY BbIXOAy U3 CTPOSi BCEX OCTaslbHbIX.
Mepepn MOHTaXOM Kaxablii M3 TPaH3UCTOPOB HeO0GX0AMMO NpoBe-
puTb TecTepom. O6a nepexona A0MKHbI 3BOHUTLCS B MPSMOM Ha-
npasneHnn, a B 06paTHOM - OTKJIOHEHME CTPeNkM OMMETpPa, ycTa-
HOBNEHHOro Ha npegen «x10° OM», He JOMXHO BbiTb 3aMETHO Ha
rna3. Ecnu 810 ycnosme He BbINONHAETCH, TPAH3MCTOP Hekaye-
CTBEHHbI M MOXeT NoABecTn B NoOON MOMeHT. VcknioyeHne -
TpaHancTop VT9. OH COCTaBHOW W BHYTPU KOpMNyca SMUTTEPHbIE

nepexobl 3alyHTUPOBaHbLI pe3ncTopamu, nepebii - 5 kOM, BTO-
po#i - 150 Om (cMm. puc.3). MNpun «Npo3BOHKEe» B 0OPATHOM Hanpae-
NeHMN OMMETP MOKaXeT MX Hanuyme. BonbLMHCTBO TPaH3NUCTOo-
POB MOXHO 3aMEeHUTb OTEHECTBEHHLIMWN aHanoramu, NPaeaa, C He-
KOTOPbLIM yXyALeHneM xapaktepucTuk. AHanor BD236 - KT816,
2N3055 - KT819EM (0653aTesnbHO B METANIMYECKOM KOPyCe) Unm
nyywe KT8101, BC547 - KT503, BC557 - KT502, TIP127 - KT825.
Ha nepBbIii B3rnsn MoXeT nokas3aTbCsl, 4TO NPUMEHEHWe LeCTn
TPaH3MCTOPOB B Ka4eCTBE OCHOBHOIO PerympytoLLero sneMeHTa
M3NULLIHE U MOXHO 0B0MTUCH ABYMS-Tpemsi. Begb MakcMmasnbHO
ponycTtumblii Tok konnektopa 2N3055 - 15 amnep. A 6x15=90 Al
3auem Takon 3anac? 3TO cAenaHo NOTOMy, YTO CTaTUYECKMIA KO-
9P dULMEHT Nepeaayn Toka TPAH3UCTOPa CUIbHO 3aBUCUT OT Be-
NMYnHBI TOKa konnektopa. Ecnv npu Toke 0,3-0,5 A ero BennumHa
coctaenset 30-70, To npu 5-6 A yxe 15-35, a npu 12-15 A - He
6onee 3-5, 4TO MOXET NPUBECTU K 3HAYUTENLHOMY YBENNYEHMIO
nynbcaumii Ha Beixode 610Ka NUTaHWS NpU ToKe Harpysku, 6amns-
KMM K MakcMMasbHOMY, a Takxe pe3kOMYy MOBbILLEHMIO TEMI0BOW
MOLLIHOCTU, paccenBaemMon Ha TpaHsuctope VT9 n conpoTtusne-
Hun R16. MNoaTtomy B JaHHON CXeMe CHUMaTb C OAHOrO TPaH3MUC-
Topa 2N3055 Tok 60nee 5 A He pekoMeHayeTcs. ITO Xe OTHOCUT-
ca u k KT819IM, KT8101. Konnyectso TpaH3MCTOPOB MOXHO
YMEHbLUNTL 0 4-X, NPUMeHMB 6onee MoLLHble NPUBOopPbI, Hanpu-
mep 2N5885, 2N5886. Ho oHn HamHoro gopoxe v 6onee nedu-
umTHBI. TupmcTop VS1, Kak 1 BINPAMUTENbHBIA MOCT, LLOMKEH ObITb
paccyuTaH Ha npoTekaHue Toka He meHee 50 A.

B koHCTpykumMu Gnoka nutaHua HeoOGXoaMmMo 06s3aTensHO
Yy4€CTb HECKOJIbKO BaXHbIX MOMEHTOB. [lnoaHeii moct VD1, TpaH-
3uctopsl VT3-VT8, VT9 nomkHbl ObiTb YCTAHOBEHL! HA paanaTop
¢ olLelt nnowanpo, LOCTaTOYHOW AN pacCcevBaHUS TenaoBon
mowHocTn 250 BT. B aBTOPCKOM KOHCTPYKLMM OH COCTOUT U3 ABYX
yacTel, cnyxalmx 6G0KOBbBIMU CTEHKaMK KOpnyca M UMEeIOLLMX
adpdexTmeHylo nnowans no 1800 cm? kaxpas. TpaHauctop VT9
yCTaHaBMBaETCa Yepes M3ONALMOHHYIO TENIONPOBOASLLYIO MPO-
knapky. MoHTax CUIBHOTOYHBIX Lieneil He0BXOAMMO BbIMOAHUTL
NPOBOJOM CeHeHneM He MeHee 5 MM2. TO4KM 3eMAIn U MJTloca cTa-
6unmsaTopa [0MKHbI ObITb UMEHHO TOYKaMU, a He NnHMSMU. He-
cobnofeHne 3Toro
npasuna Mmoxert
NpUBECTU K yBEeNU-
YeHWo nynbcauni
BbIXOAHOr0 Hanps-
XEHWS U flaxe K ca-
MOBO36YyXAeHUIO
cTabunmusaTopa.
OpunH 13 BapuaH-
TOB, YAOBNETBOPS-
WX OaHHOMY
TpeboBaHwIo, Noka-
3aH Ha puc.4. NaTb

OTpuuarenhuau wuHa

A MonoxurensHas
wuHa

Panunoxotéu 6,/2004
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CQ HAMRADIO

KoHZeHcaTopos, obpasyowmx C1, n koHaeHcaTop C6 pacnonara-
I0TCS Ha neyaTHoW nnate no kpyry. Mnowanka, obpasosasLuascs
B LEHTPAJIbHOM YaCTU, CIYXWUT NONOXUTENBbHOW LUMHOM, @ CEKTOP,
COeAVHEeHHbIN C MUHYCOM KoHaeHcaTopa C6, - oTpuuaTenbHON.
HwxHuin BeiBog, peauctopa R16, amuttep VT10, HUXHWUIA BbIBOA
pesuctopa R19 coeguHAI0TCS C LeHTPanbHOWM NAOLLAAKOM OTAeNb-
HbIMK NpoBoaamu (R16 - npoBoaom ceveHneM He meHee 0,75 Mm?).
MpaBbii no cxeme BoiBoA R17, anon VD6 konnektopel VT3-VT8
coeamHAOTCa ¢ MMHYcoM C6 Takke Kaxpapli OTAeNbHbIM MPOBO-
nom. Kongercatop C5 npunamBaeTcs HEMNOCPEACTBEHHO K BbIBO-
nam TpaHsuctopa VT9 unu pacnonaraetcs B HENOCPeACTBEHHOMN
61130CTH OT Hero. CoGioaeHVEe NpaBua TOYEYHOrO 3a3eMIeHNs
LN 3NeMeHTOB cTabunm3aTopa HanpsXkeHUs NUTaHus BEHTUNS-
TOpa, OrpaHNYNTENS MYCKOBOrO TOKA, YCTPOMCTBA aBapUNHOW CUr-
Hannsauuu He 0653aTeNbHO, Y UX KOHCTPYKLMS MOXET ObITb NMPO-
N3BONbHOM. YCTPONCTBO aBapuiitHOM 3alLmThl cobupaeTca Ha oT-
[leNbHOI NnaTe 1 KPenuTcs HeNnOCPeACTBEHHO K BLIXOAHbLIM KNleM-
Mam 610ka NMTaHUS C BHYTPEHHEe CTOPOHbI kopnyca.

Mpexpae yem npucTynaTb K HACTPOIiKe CreayeT 06PaTUTL BHU-
MaHue Ha TO, 4TO OMuCbiBaeMblii 60K NUTaHWS SBASETCS AOCTa-
TOYHO MOLLHLIM 3N1EeKTPONPUBOPOM, Npu paboTe C KOTOPLIM HEOO-
X0AMMa OCTOPOXHOCTb M CTPOroe cobnofeHne NpaBuil TEXHUKN
6e3onacHocTv. B nepeyio oyepenb He CTOMT TOPOMUTLCA CPa3y
BKJIIOYMTb coBpaHHbIi 610k B ceTb 220 B, npexae Heo6xoamMmMo
NpoBepUTbL PaBoTOCNOCOBHOCTb OCHOBHBIX Y3/10B CXeMbl. [11s aT0-
ro cnepyeT YCTaHOBWUTb ABMXOK NepemeHHoro pesucropa R6 B
npaBoe KpariHee Mo cxeme nonoxexue, a peancropa R20 B Bepx-
Hee. M3 peancTopos, o6pasyioLmx R16, cnefyeT ycTaHOBUTbL TONb-
KO 0auH, Ha 150 OM. YCTPOICTBO aBapuinHOW 3aLUmTsl HEOBX0AM-
MO BPEMEHHO OTKJIIO4MUTb, OTNAsB €ro OT OCTaIbHOW CxeMbl. [a-
nee Ha C1 nopatb HanpskeHve 25 B ot nabopaTtopHoro 6noka
nuTaHus ¢ Tokom 3awnTtbl ot K3 0,5-1 A. Yepes npumepHo 0,7
CeKyHA, AoMKHbI cpaboTaTb pene K1, BKIOYNTLCS BEHTUASTOP, a
Ha BbIXxoAe NosBUTLCS HanpsxeHnve 13,8 B. BenuynHy BbIXOAHOMO
HanpsiXeHUsi MOXHO M3MeHUTb nofbopom ctabunutpoHa VD6.
MPOKOHTPONMPOBATL HANPSXKEHWE Ha ABUraTeNe BEHTUISTOPA, OHO
[LOJIXHO COCTaBNsaTb NpumMepHo 12,2 B. Mocne aToro Heo6xoanmo
oTkanmbposaTtb n3aMepuTens Hanpsekenus. K Beixogy 61oka nuta-
HWS NOAK/IOYNTL 3TANOHHbBIV BONBTMETP, XenaTefibHO LMppOoBOW,
n noactpoikoin R20 yctaHoBUTL cTpenky npubopa PV1 Ha pene-
HWe, COOTBETCTBYIOLLIEE NOKA3aHMSM 3TaNIOHHOrO BOIbTMETPA. [ns
HaCTPOWiKKM YCTPONCTBA aBapuUitHON 3aLLMTbl HEOBXOAUMMO NoAaTb
Ha Hero HanpskeHve 10-12 B oT nabopaTopHOro perynmpyemoro
MCTOYHMKA nNuTaHus yeped pesuctop 10-20 Om (2 BT). Mpu atom
OHO [0/KHO BbITh OTKIOYEHO OT OCTaNbHOM cxeMbl! MapannensHo
Tupuctopy VS1 BkntounTb BONbTMETP. [anee nnaBHO NOBbILWATHL
HanpsixeHue 1 3aceyb NocnefHee nokasaHue BONbTMETPA, Nocne
KOTOPOro ero nokasaHus pesko ynagyTt Ao 3HaveHus 0,7 B (oT-
Kpblncs Tvpuctop). Moadopom HommnHana R23 yctaHOBUTL nopor
cpabatbiBaHusa Ha yposHe 16,5 B (MakcMManbHO fonycTumoe Ha-
NpskeHne NUTaHWs TpaHCMBepa COrNacHO MHCTPYKLMMW NO 3KCM-
nyataumm). MNocne 3TOro NOAKMIOYNTL YCTPONCTBO aBapPUNHON 3a-
LLMTBI K OCTanbHOM cxeme. Tenepb MOXHO BKMIIOY4UTb BOK nuTa-
Husa B ceTb 220 B. [lanee cnefyeT HACTPOUTbL CxeMy 3alUUTbl OT
K3. Ons aToro K Bbixoay 610ka NnMTaHus Yyepes amnepMeTp Ha TOK
25-30 A nogkno4MTb MOLLHBIN peocTaT ¢ conpoTuenernvem 10-15
Ow. MnaBHO yMeHbLLAs CONPOTMBIEHNE peocTaTta OT MakcuMarb-
HOrO 3HAYeHUs [0 HYNS, CHATb HArpy304HYI0 xapakTepucTuky. OHa
[O/KHA MMETb BUA, NOKAa3aHHbIN Ha puc. 2, HO C U3rnbom npu Toke
Harpy3ku 3-5 A. MNpu conpotusnexHun peocrata, 6M3KoM K HyJI0,
[O/KHA BKIIOYMTBLCS aBapuiiHas 3BykoBasi curHanmaaums. Janee
cnegyeT No OAHOMY BnamBaTtb OCTaNbHble pe3ncTopsl (Mo 150 Om),
cocTasnsoLwme conpoTvenenve R16, kaxaplil pas nposepsas 3Ha-
YyeHne MakCMManbHOro TOoKa, MNoKa ero 3HaveHne cocTasuT 26-27
A pna 25-amnepHoro BapuanTa nan 31-32 A ons 30-amnepHoro.
Mocne HacTpoliku 3awmnTbl oT K3 HeobxoamMmo oTkannbposarts yc-
TPOVICTBO M3MePEHUs BLIXOAHOMO Toka. [ 3TOro yCTaHoBUTL NP
noMoLLM peocTaTa Tok Harpy3ku 15-20 A n NOACTPONKOW pe3unc-
Topa R6 Lo6MTLCA 0AMHAKOBBLIX NOKA3aHUIA CTPENOYHOrO Nprbo-
pa PA1 n atanoHHoro amnepmetpa. Ha aTom HacTpoiiky 6noka
MUTaHNS MOXHO CYMTaTb 3aKOHYEHHOW M MOXHO NPUCTYNaTh K Ter-
NOBBIM UCTbITAHUAM. [N 3TOro He06Xo0AMMO MOAHOCTBIO COOpaThb
npnobop, Npv NOMOLLYM peocTaTa YCTaHOBUTL BbIXOLHOM TOK 15-20
A 1 0CTaBUTb BK/IOYEHHBIM HAa HECKOMBKO 4YacoB. Mocne yero ybe-
[NTBCA, 4TO B BIOKE HUYEro He BbILLIO M3 CTPOS, a TemnepaTypa

9/1eMEeHTOB He npe-
BbilwaeT 60-70° C.
Tenepb MOXHO
NoAKYUTb 610K K
TpaHcuBepy 1 Npo-
BECTW OKOHYaTeNb-
HYI0O NpPOBepKy B
peanbHbIX YCNOBU-
ax paboTbl. Cneny-
eT TaKkxe He 3abbl-
BaTb, 4TO B COCTaB
6noka nuTaHus
BXOAMT cucTema
aBTOMaTU4eCKOro
perynnpoBaHus.
OHa MoxeT 6bITb
nofBepXxeHa BAMS-
HWIO BbICOKOYaC-
TOTHbIX HaBOJAOK,
BO3HMKAIOLLMX NpU
paboTe nepepat-
ymka TpaHcueepa ¢ \ o
aHTeHHO-puaep- e o
HbIM TPAKTOM, Me-

lowum 6onblwoe e
3HaveHne KCB nmm > - S
TOKa aCUMMETPUM. g s
Moatomy 6bii0 Obl '

nonesHo caenatb
X0Ta Obl NpoCTel-
WA 3aWMUTHBINA
Apoccenb, HaMo-
TaB 6-10 BUTKOB Kabens, coeanHsIoWwero 6,10k NMTaHWs C TPaHCK-
BEPOM, Ha peppuTOBOE KOJbLO C NpoHMUaemocTsio 600-3000 co-
OTBETCTBYIOLLErO AvameTpa.

Ha puc.5 v 6 nokazaH BHeLLHWI BUA, 610Ka NUTaHWS crepeay n
€334y, a Ha NepBoi CTpaHuLe 060XKM - BU, CBEPXY HA MOHTaX
(doTo: Bnagumump 3apuukuii, UTSUKG)

[o BcTpeun Ha amanasoHax!
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Jintepatypa

1. obpoxotoB N.A. (UN7GM) MowyHbiii cTabunmn3atop Hanps-
XEeHWs1 C 3alunTon OT nepeHanpsikenus. http://www.cqgham.ru/
un7gm_stb.htm.

2. bnok nutanus Astron RS-20. http://www.cqgham.ru/images/
rs20.gif.

3. Brokv nuTaHus Anisi paanoniobutenbckoii annaparypel. Paavo-
mobutens KB n YKB Ne7/2001 r. ¢.28.

(okoH4aHme co ¢.35)

Bonee nogpo6HO M3y4nTb CNANTEPBLI MOXHO, OTKPbIB UX dait-
nel-mopenu (160 m - Ha http://www.qgsl.net/dI2kqg/ant/160spf.cct,
80 m - Ha http://www.qgsl.net/dI2kq/ant/80spf.cct u 40 m - Ha http:/
/www.qgsl.net/dI2kq/ant/40spf.cct) B MogenuposLimke RFSimm99
(http://www.gsl.net/dI2kq/soft/6-1.htm).

Bce katywku (kpome cpepHein B cnantepe 40 M) HamoTaHbl Ha
deppuToBbIx Konbuax FT-50-61 (12,7x7,1x4,8 mm, u=125). Ka-
Tywkun 26 mkl'H cogepxat 20 BuTtkoB, 11 MklH - 13 BuTkKOB, 2,1
MKIH - 5,5 BUTKOB. CpepHsisi kaTywka cnamTtepa 40 m - 6eckapkac-
Has: gnameTpom 5 MM, 6 BUTKOB. Bce kaTyLukun cnaMtepoB Hamo-
TaHbl NpoBoAoM anameTpom 0,6 mm.

Bnok KoMmyTaummn 1 cnaMTepoB AOKEH OblTb XOPOLLIO IKPaHM-
POBaHHbLIM (3TO BXOAbLI NPMEMHUKOB). Takxe HaA0 B3aMMHO aKpa-
HMPOBATb rPYNMbl CMIMTEPOB, NOAKMIOYEHHbIX K TO4Kam 11 2.

Hactpovika 3aknioyaeTtcs B npoBepke AYX cnavTtepos 1 noa-
rOHKe e€ pacTArmBaHMeM-CxaTueM KaTyLuek.

OnucaHHas B CTaTbe aHTeHHa (BepHee - ABe TakMx aHTeHHb! C-
O 1 B-3) ucnonbayiotca kny6om DLOOV, 1 nokasanu cebs 04eHb
yA0OHBIMU, 0OCOOEHHO B TECTaX.

Mone3HbIM LOMNONHUTENbHBIM CBOMCTBOM @HTEHHbI ABISIETCS NO-
BblLLEHVE N36MpaTeNnbHOCTV NPUEMHMKA (CNAMTEpPHI - N0 CYTH, NO-
NnocoBble GUALTPLI), YTO 3aMETHO CHUXAEeT B3aUMHble MOMEXM
pasHbix paboynx MecT.
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LWKOJIA PAAUOIJNIEKTPOHUKMWN 3aHdaTne 5

Nepepenka TteneBu3opoB ctaHpapTta PAL ansa npuema curHana SECAM

B nepsom Homepe PX 3a 2004 ron Mbl OTKPbIIY HOBYIO aBTOPC-
Kyto pybpuky «LLIKOJIA PAAVNOSJIEKTPOHUKW npenogaBatens bes-
BEpxHero». Kaxayio nybnavkaumio a1oi pyopuky Mbl HasbiBaem 3aHsi-
Tmem. U kaxaoe 3aHsiTne cTpovM B BUAE ANAN0ra BUPTYaabHOro Yu-
taresnis («B. Y.») n npenogasarensi bessepxHero UI. b. («U. B.»). Pu-
CYHKW v TabnmLbl, MPUBEAEHHBIE B 3TOW cepum nMybavkaumi, nMeroT
CkBO3HYt0 Hymepauwmio. 1o npocsbam ynuTateneii nsgToe 3aHsITne ume-
€T npakTnyeckuii xapaktep. Ero tema: «llepenesnka renesn3opos CTaH-
napta PAL ans npuema curHana SECAM».

«M. Bb.»: Ha npownomM 3aHaTUM Mbl OTMEYanu, 4T0 OrpomMHas
4acTb TeNeBU30POB Kak HOBbIX, TaK U MOAEPXAHHbIX, KYMAEHHbIX
3a pybexom, paboTatoT B ctpaHax CHI 6e3 3Byka n/unu 6e3 LBe-
Ta.

«B. Y.»: 9 nomHi0. OTCyTCTBME LBETA HA BOMBLUMHCTBE KaHa-
JIOB CBSI3@HO C TeM, YTO B 3TWUX annapartax He yCTaHOBNEH AeKO-
nep SECAM, a oTcyTCTBMEe 3Byka OOBACHATCS MHOW Pa3HOCTbIO
HeCyLLMX 4acToT 3Byka 1 n3obpaxexus. LIBeT naet Tonbko Ha Tex
KaHanax, KoTopble TpaHcnnpytoTcs no cucteme PAL.

«N. B.»: Ha ceropHsilLuHem 3aHATUM Mbl pa3bepeMcs TONbKO B
TOM, KaK MOXHO «3aCTaBuUTb» TeNnesn3op cnctemsl PAL npuHumats
1 NokasbiBaTh B LgeTe nporpammel SECAM.

«B. Y.»: A kak npuHMMaThb 3ByK ctaHaapta DK, ecnu Tenesu-
30p paccyuTaH ToNbkKo Ha NpuMeM curHana craHgapra BG?

«M. B.»: OTO Tema cneayioLLero WecToro 3aHATUS.

«B. Y.»: Kakne meTtoapl 1 cnocobbl UCMONb3YOTCA Npu nepe-
penke Tenesnsopa cuctemsl PAL ana npvema B LBeTe curHana
SECAM?

«N. B.»: /x eCTb HeCKonbKko, HO Ans npuema curHana SECAM
paaMoMexaHuKK Yalle BCero UCnosb3yioT cneayiolime cnocobsbl
UX Nepeaenku:

- Ycranasnualot TpaHckogepsl SECAM/PAL.

- 3ameHsatoT Mukpocxemy Buaeonpoteccopa (MC44007P Ha
MC44002P, TDA8841 Ha TDA8842, TDA8843 Ha TDA8844 1 1.n.)
6e3 yCTaHOBKM AOMNONHUTENbHBIX 9N1EeMeHTOB. B HekoTopbIX cny-
yasx Npu Takow nepenenke HeoOXo0AMMO BKIIIOHYUTL COOTBETCTBY-
IOLLYIO OMUMIO, U3MEHUB COAEPXaHNe 0AHON 13 a4eek namaTtu. B
HeKOTOpbIX annapaTax, rae MCnonb3ylTCs MUKPOCXeMbl BUAEO-
npoueccopa TDA8360 nnn TDA8361, He06X0OMMO 3aMEHUTL UX
Ha TDA8362 n pobasutb nekopep SECAM Ha mukpocxeme
TDA8395.

- B 6onee crapbix annapaTax BO3MOXHA yCTaHOBKA MHOMOCK-
CTeMHbIX AeKOAEepOB LBETHOCTM unun cyomoayna CML-41 ot oTe-
4eCTBEHHOr0 TeNieBmn3opa 4eTBepToro NokonexHus (cm. [1]), koto-
pbii NnpencTasnset cobo TpaHckonep SECAM/ncesno PAL.

«B. 4.»: OT 4ero 3aBncuT BbIOOP cnocoba nepenenky Tenesu-
30pa?

«N. B.»: Boibop cnocoba nepepenkn obyCcnoBieH CXxemMoTex-
HMYeCKUMN 0CODEHHOCTAMWU MOLEPHU3MPYEMOro Tenesm3opa,
PLIHOYHOW KOHBIOHKTYPOW (HanuymMem B Npojaxe Tex Unn NHbIX y3-
NOB W feTanem, nx LLeHon), a Takxe NoaroTOBKOM U BO3MOXHOCTS-
MW pagvoMexaHuka.

«B. Y.»: Kakne n3 atnx cnocoboB cuntatotcs Havbonee yaau-
HbIMN?

«N. B.»: Hanbonee ka4yeCTBEHHBLIMU, HA MOV B3rnag, SBNSIOT-
Csl BTOPOW ¥ TPeTuit cnocobbl, T.K. OHW, KaK NPaBwo, NOBTOPSIIOT
CXEMHble peLleHNs NPOMBILLNEHHbIX TENEBU30POB U HE BHOCAT B
CXeMy [OMNONHUTENbHbIX NPeobpa3oBaHmnii, CBONCTBEHHbIX TPAHC-
konepam SECAM/PAL.

«B. Y.»: Oa, 9 Buaen HeCKONbKO TeNIeBU30POB C YCTAHOBEH-
HbIMW B HUX TpaHckoaepamu. Ha n3obpaxeHnn HEKOTOPbIX U3 HUX
BMAHA ceTka (Myap), NOBTOPbI, 3aHMXEHa KOHTPACTHOCTb.

«M. B.»: 'TaK Mbl y>Xe rOBOPUAN, 4TO B HEKOTOPbLIX annapaTax
[06UTLCS Ka4eCTBEHHOr0 N306paXeHNst MOXHO 3aMeHOW MUKPO-
cxeMbl Buaeonpoteccopa 6e3 yCTaHOBKM AONOSHUTENbHBIX d/e-
MEHTOB. JTO, B HACTHOCTU, BO3MOXHO B TENEBM30PaXx, B KOTOPbIX
B KayecTBe BuAeonpoueccopa MCnosib3yeTcs MUKPOCXEMbI
MC44007P, TDA8841 nnn TDA8843. Ina [LeKoAMPOBaHUS CUT-
Hana SECAM Heo6Xx0AMMO 3aMeEHWUTb 3TU MUKPOCXEMbl Ha
MC44002P, TDA8842, n TDA8844 cootBeTcTBEHHO. HO npu Ta-
Kol 3ameHe uBeT B cucteme SECAM nosiBnsieTcs He Bceraa.

«B. Y.»: Movemy?

«N. B.»: Ins oTBETA Ha 3TOT BONPOC HEOOXO0AMMO BCMIOMHUTD,
4TO BCe NepeymceHHble BUAEONPOLECCOpb! yNPaBAsioTCs Mo LWWHE
12C 1 IMEIOT CEPBUCHBIN PeXXMM, a B MMKpocxeme namsiTu EEPROM
Tenesn3opa ecTb fyelika, OTBeYatoLLas 3a CUCTEMY LIBETHOrO Te-
neBuAeHNs, CTaHaapT 3Byka v T.4. HeobxoamMmo nomeHsTb coaep-
XMMO€E 3TON S4elriku, Npon3sens YCTaHOBKY COOTBETCTBYIOLLEN
onuun. B HekoTOpbIX TeneBmM3opax 3T0 MOXHO caenatb 6e3 npo-
rpammaropa, Ha AOMy Y BnagenbLa.

«B. Y.»: 3T0 0COOEHHO NHTEPECHO, T.K. AANeK0 He BCe U3 Ha-
LUMX YnTaTenen nMelT NporpaMmmaTop.

«U. B.»: PaccmoTpyum nogpobHoO, Kak 3TO AenaeTcs Ha npu-
Mepe Tenesuadopa Ha waccu 5BSA ¢dupmel SHARP (Mogenb
37AM12S v pgpyrue). Mocne 3aMeHbl MMKPOCXeMbI BUAeonpoLec-
copa MC44007P Ha MC44002P pons BXOXAEHUS B CEPBUCHbIN
PEXUM N U3MEHEHMS ONUMK HEOOBXOANMO:

1. BbIKNO4MTb TENEBU30P CETEBOW KHOMKOM.

2. HaxaTtb BCe YeTbipe KHOMKW Ha NnepeaHen naHenu Tenesu-
30pa, BKJIIOYUTb TENEBU30P W yAEePXMUBATb UX A0 NOSIBNEHNS N300~
paxeHus.

3. O BXOXAeHWM B CEPBUCHbBIN pexum rosoput OSD-coobLue-
Hue «-SERV-» Ha akpaHe Tenesnsopa

4. Boibop napameTtpa ocyliectnserca kHonkamu [CH>] n
[CH<], BbIGOp 3HaueHust napameTpa - kHonkamu [VOL+] u [VOL-]
Ha nyfnbTe AMCTaHUMOHHOrO ynpaBneHns unu nepegHen naHenu
Tenesmsopa.

B cepBrcHOM pexwviMe Bcero nmeetcs 13 perynmpoBok:

AGC - 3agepxka APY;

AFT - AN,

BL BHA - ¢a3a cTpoyHOW pa3sepTku (CMeLLeHre No ropu30oH-
Tanm);

VER-PO - LeHTpoBKa Nno BepTuKanu;

VER-AM - pasmep no septukany;

VER-SM - nnHenHOCTb (CMMMeETpUS) Mo BepTUkanu;

LUMA D - 3agepxka curHana sapkocTu;

Gl - HOMKaLMa ypOBHSA HAaNPSXXEHNS Ha YCKOPSIIOLLEM 3N1eKT-
poze;

V-B-CO - koppekuus no BepTvkanu (He fOCTynHa);

GAIN-R - ycuneHnue R;

GAIN-G - ycunenue G;

GAIN-B - ycunenue B;

NVM - namatb (EEPROM).

5. C nomoubto kHonok [CH>] u [CH<] BbiGpaTb nyHKT NVM.
Ha akpaHe nosBaTcs ABa ABYXpaspsdHbIX WeCTHaAUATePUYHbIX
yucna pasHoro ugeta, Hanpumep, 00 n 2F. MNepBoe 13 HKX - HO-
Mep siHeliku, a BTOpPoe - ee COAEePXMMOe.

«B. 4.»: BkpaTue nosicHuTe, noxasnyincra, 4To npeacrasnget
€000 LWeCTHaaUaTepuyHbIe ynucna.

«W. b.»: LLlecTHaguatepuyHble Yucna - 310 Yucna npeacras-
NeHHble (MK 3anncaHHbIe) C NOMOLLBIO LWecTHaauaTn undp. Ta-
KoM cnocob NpeCcTaBNeHUs YNCeN Ha3blBaeTCs LWeCcTHaaLaTepmy-
HOW CUCTEMOW CYMUCNEHNS.

«B. Y.»: [la, HO Beapb CyLLECTBYET TONbKO Aecstb undp: 0, 1,
2,3,4,5,6,7,81n09.

«N. B.»: [eNnCTBUTENbHO B NPUBLIYHOWN ANS HAC AEeCATUYHON
cucTeMme CyLeCTBYeT TOJIbKO 3Tu JecsaTb umdp. B wectHaguate-
puYHOI f,OBABNEHO eLle LWeCTb, Ans 0603Ha4YeHNs KOTOPbIX 00bIY-
HO MCMNONb3YTCS NaTuHckme HykBbl: A (oecaTnyHoe yncno 10), B
(oecatuuHoe uucno 11), C (pecstnyHoe yncno 12), D (gecatuy-
Hoe uncno 13), E (aecatmnuHoe uncno 14) u F (oecsatnyHoe umicno
15). [ecsitnyHoe yncno 16 B LecTHaaLaTEPUYHON CUCTEME CHUC-
nenus 3anuceiBaetcs kak 10. Jns ycTpaHeHns nyTaHuLbl npy 3a-
MMCK YMCeN B Pa3HbIX CCTeMax Nocne WeCTHaALATEPUYHOro Ymcna
cTaBuTCa MHAEKC «H». Tak npedbigyliee npensioXxeHne MoXHO
3anucaTtb B Buae paseHcrea: 16=10,,.

«B. Y.»: MoHsaTHO. [ns npymepa, No aHanornm ¢ AecaTmyHomn
CUCTEeMOW ABYyX3HauyHoe LecTHaguaTepuyHoe ymucno FA MoxHO
npeacraeuth Tak: FA, = F x10,, + A x1,, a, 3aMeH1B B NpaBon
4acTn 3TOrO PaBeHCTBA LUeCTHaALATEPUYHbIE YNCNa Ha JEeCATUNY-
Hble MOXHO MOACHUTATb AECATUYHOE 3HAYeHWe 3TOro ABYX3Hau-
HOrO LWecTHaauaTepuyHoro Ymucna: FA, = 15x16 + 10x1=240 + 10
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«M. B.»: Bbl NpaBUIbHO BCE NMOHUMAETe M YAAYHO NpUBEN
npuMep, HO BEPHEMCS K CEPBUCHOMY pPexuMmy Tenesnsopa
37AM12S ¢pupmel SHARP.

«B. 4.»: Mbl BbiOpanu nyHKT NVM CepBMUCHOrO MEHIO 1 Ha 3k-
paHe NOSIBUANChL ABa ABYXPa3PAAHbIX LeCTHaALATEePUYHbIX Yncna
pasHoro useTa (HOMep f4eku 1 ee CogepXxnmoe).

«M. B.»: BbIGOp Si4eiikn OCYLLEeCTBASETCS KHOMKaMu perynm-
poBku rpomkoctn [VOL+] n [VOL-], a ycTaHOBKa 3Ha4eHus (Co-
[epxumoe) - ULMdpOoBLIMU KHOMKaMM MyNbTa AUCTAHLMOHHOIO Y-
paBneHus (NAY), koTopble B paboyeM pexumme UCNonb3yoTcs Ans
Habopa Homepa nporpammel. Lindpe (N) Ha kHonke MAY cooT-
BETCTBYET BECOBON KOADDULIMEHT, paBHbIv 2V B LUeCTHaALaTepuy-
HOM koZe (CM. Ta6.3).

Ta6nuya 3. BecoBble k03¢ PuLmeHTsl

BecoBoii ko3¢ PpuumeHT B popme:
LUudppa - -
AecATn4HOn wecTtHaguatepu4Houn
0 1 1,
1 2 2,
2 4 4
3 8 8,
4 16 10,,
5 32 20,
6 64 40,
7 128 80,

NHpekc «H», 03Ha4qaoLWwmi, 4To YMCNO SBNSeTCS LWecTHaaua-
TEepUYHbIM, Ha aKpaHe Teneem3opa He oTobpaxaetcs. Mpu Haxa-
TUW Ha OZHY 13 LMPPOBbLIX KHOMOK «aKTUBUPYETCSH» COOTBETCTBY-
fOLLLasA ATOM KHOMKE ONuUMS, MPU NOBTOPHOM HaXaTuK - OHa «Aeak-
TuBMUpyeTcs». LLlecTHaguaTepunyHoe 4MCno B fuelike - 3T0 Cymma
BECOBbIX KOAPDULMEHTOB «aKTUBMPOBAHHbIX» KHOMOK. Hanpumep,
€C/n B a4eliKe 3anncaHo 4mcno 50, To aKTMBMPOBaHLI ONLUK, CO-
OTBETCTBYIOLME KHONKam 4 1 6:

50, =10, +40,,.

Ecnv npu 3TOM HaxaTb KHOMKY 4, TO COOTBETCTBYIOLLASA ONUMUS
«[1eaKTUBMPYETCS», U COAEPXUMOE fHeikn yMeHblumTea Ha 10,

[ns BKNoYeHns kaHana useTHoct SECAM HeobxoaMmo yc-
TaHOBUTL B Avelikax 0B, 1B 1 2B unn xota 6bl B 0AHOM U3 HUX
3HadeHne 40, unn 00, (06bi4HO 6e3 SECAM B 9Tux aueiikax 3anu-
caHo 4ncno 50,,). YcTaHoBIeHHbIe 3HAYEeHNS 3aMOMUHAIOTCS aBTo-
MaTU4YeCK/ Npu BbIXOAE U3 CEPBUCHOMO Pexnma.

MameHeHve koaos 40, Ha 00,, B ykazaHHbIX a4enkax npusoamT
K HeGONbLUMM U3MEHEHMSIM B MeHIO «HacTpolika»: MeHsieTCs ove-
PefHOCTb PYYHON 1 aBTOMATUHECKON HACTPOIKW. VIHble 3HaueHns
B 9TUX f4elikax MOryT NPUBECTU K HEMPUATHBIM pedyfbTatam. Tak,
HanpvMep, eCnu HaxaTb Ha KHOMNKy 3 (BecoBoW koadduumeHT 8),
kon 40, namenntca Ha 48, a 00, Ha 08 ,, 1 3TO NpuBEAET K UCHE3-
HOBeHuIo ananasoHa MB.

Tenesunsopsl SHARP, kak npasuno, N03BOASIOT B CEPBUCHOM
pexvnmMe NporpamMmmMmMpoBaTb MUKPOCXEMY NaMsaTi, NO3TOMY Aaxe
npu 3aMeHe HeMCnpPaBHOW MUKPOCXeMbl NamMaTh Ha HOBYIO ee fer-
KO nepenporpaMmmunpoBath, Mes MHOPMALMIO O ee CoaepXu-
MoM. B Ta6n.4 npuseneH WwWecTHaALATEPUYHBIN AaMM NPOLUNBKM
EEPROM pna mopgenn SHARP 37AM12S ¢ yyeTom nepeaenky ans
npuema SECAM.

«B. Y.»: A Kakue elle Tenesn3opbl MOXHO nepenenarts Ans
npuema curiHana SECAM nopo6HbIM 06pa3om?

«M. B.»: NMopobHbIM xe 06pa3om 6e3 nporpammaTopa MOXHO
nepenenatb Tenesnsopbl SHARP, cobpaHHble Ha waccu CA-1.
Hanpumep, 37DM-23S. B atux annapaTax ycTaHOB/IeH BUAEOMPO-
ueccop TDA8841H, kotopbli Hapo NnoMeHaTb Ha TDA8842H. ng
BknloyeHns SECAM HeoOX0AMMO aHanormyHo npogenatb Te Xe
ornepauuun: BOMNTU B CEPBUCHbIN pexum, BbiOpatb NyHKT NVM u
M3MeHMTb C MomoLbio kHonku 4 MAOY copepxvmoe aueek 0B, 1B
1 2B nnm xoT4 6kl 0AHOM 13 HKX Ha 3Ha4eHne 60,. OBbIHHO B 3THX
Tenesnsopax 6e3 cuctembl SECAM B ykasaHHbIX suyelikax 3anu-
caHo uncno 70,,. Xo4y 0TMeTUTh, 4To B cTpaHax CHI™ cdopmumpo-
Bancs 6onbLioi napk teneesmsopos SHARP Ha 6a3e waccu 5BSA
n CA-1, NocTaBneHHbIX OPULIMANBHO (MX NPUHATO Ha3biBaTb «Oe-
neiMu»). B Ha3BaHuu Mogenn aTnx TeneBU3NOHHbIX MPUEMHUKOB
Ha KoHLe npucyTcteyeT 6ykBa C. Hanpumep: SHARP 37AM12SC
unn SHARP 37DM-23SC.

«B. Y.»: 91 Tak NOHMMAIO, YTO B 3TUX annaparax BCe OnucaH-
HOe BbiLLe NPOAEeNIaHo Ha 3aBOAe-M3rotoenTene. A Kak Npovnseec-
T NOROGHYI0 Nepeaesnky B TeNeBn3opax, rae B CEPBUCHOM Pexu-
Me HeT JOCTyna K COAePXUMoMy MUKpocxembl namat (EEPROM)?

«W. B.»: B 3TOM Cnyyae He06X0AMMO MMETL KOMMbIOTEP U NPO-
rpammatop. OyeHb yao6eH 1 JocTyneH nporpammaTop PonyProg
cMm. [1, 2, 3], HO MOXHO NONBL30BATLCS M MHBIMW NPOrpaMMaTopa-
Mu. Camblii NPOCTOM cnocob - HANTW NPOLLMBKY aHANOMMYHOro «Oe-
noro» Tenesn3opa 1 3anncaTb ee B MUKPOCXeMy NamMsaTu Moaep-
HU3MPyeMOoro annapara, nocine Yyero 06bI4HO He0OXOANMO NPOU3-
BECTW KOMMEKCHYIO Man BbIOOPOYHYIO perynampoBky annapara.
[Jpyroi, HO 04eHb TPYLOEMKUIA CMOCOD - cuMTaTb NPOrpaMmMaTo-
POM MPOLUMBKY MUKPOCXEMbI NaMAT MOAEPHU3MPYEMOro anna-
paTa u nonpobosaTb pacwmdpoBaTte ee. TO AOBOSILHO CNOXHO,
HO BO3MOXHO 1 MOXET Cy>XMTb TeMOI AN 04eHb 6ONbLUION CTa-
TbW. XOTS NbITAMBLIV CNELMANNCT UKW PaaMONIoOUTENb, UMEIOLLMI
Bpems, onbIT paboTbl C KOMMbIOTEPOM, NPOrPaMMaToOPOM 1 ONbIT
pPeMOHTa TeneBM30POB BMNOJIHE MOXET CNPaBMTLCHA C 9TON 3aAa-
yeri CaMOCTOATENBbHO.

Ta6nuua 4. Copepxumoe EEPROM pans teneeuszopa SHARP 37AM12S

0000 2F 20 22 24 2D 16 07 32 03 05 7D 40 6B 57 FF A5
0010 2F 20 22 24 2D 16 07 32 03 05 7D 40 6B 57 FF A5
0020 2F 20 22 24 2D 16 07 32 03 05 7D 40 6B 57 FF A5
0030 12 A5 72 60 16 21 21 21 00 06 00 EO 3F 1F 19 03
0040 01 01 34 F5 5B 16 BD 20 34 B8 1D 34 AF 55 14 AC
0050 61 16 A9 80 16 A6 CB 16 A3 78 34 A0 F5 16 9E 8C
0060 34 9C 42 34 99 EC 34 97 40 34 8F 45 34 83 42 34
0070 FE 13 34 FC E7 34 FB A0 34 FA 56 34 F7 BE 16 F6
0080 8B 34 F5 5E 16 F4 44 16 F3 2E 14 75 AC 14 70 c7
0090 14 6E E6 14 6A B5 14 61 14 14 5F 6E 18 BF FF 18
00AQ BF FF 18 BF FF 18 BF FF 18 BF FF 18 BF FF 18 BF
00B0 FF 18 BF FF 18 BF FF 18 BF FF 10 1F 1F FF FF 00
00CO FO 2D OF OF 16 00 05 05 05 05 AA 35 42 53 41 2A
00D0 33 37 41 4D 31 32 53 20 2A 33 37 4D 31 32 53 31
00EO 2A 43 48 2D 49 58 31 34 36 33 43 4A 53 4B 2A 20
00FO0 52 4D 47 2D 31 34 2F 44 49 43 2F 31 39 39 35 2A

42
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«B. Y.». Kak copenatb SECAM B Tenesm3opax C BMAEOMPO-
ueccopom TDA83607?

«N. B.»: NpaBnnbHee roBopuTb 0 TOM, kak caenats SECAM B
Tenesusopax ¢ Bugeonpoueccopom TDA8360, TDA8361 mnu
TDAB8362. 3T MMKpPOCXEMbI CPeAM NPOYEro coaepXxar Aekoaepbl
LIBETHOCTU M OT/IMHAIOTCS APYr OT Apyra Cneayowmnm:

* TDA8360 - Tonbko PAL;

* TDA8361 - PAL n NTSC;

* TDA8362 - PAL 1 NTSC ¢ BO3MOXHOCTbIO MOAK/OHEHNS
nexonepa SECAM Ha mukpocxeme TDA8395.

«B. 4.»: To ecTb B lo6om cny4vae Bmecto TDA8360 n TDA8361
HeobxoaMMmo yctaHoBuTb TDA8362?

«M. B.»: VImeHHo Tak. [pn 3TOM HAaL0 MeHATb OAHY MUKPOCXe-
MY Ha ApYrylo ¢ Tem xe OYKBEHHbIM MHAEKCOM W MOEeHTUPUKaTo-
pOM, KOTOPbIA pacnofiaraetcs yepes CTPOKY noA, MapKMpOBKOW
TMna mukpocxembl. Hanpumep: mukpocxema TDA8361B ¢ naex-
Tndukatopom 3 Y pgonxkHa ObiTb 3aMeHeHa MUKPOCXeMOM
TDA8362B 3Y. Kctatu, nogobHble NPeaoCTOPOXHOCTM He0BX0-
oMo cobntopath Takke npu 3ameHe TDA8841 nHa TDA8842 u
TDA8843 Ha TDA8844.

«B. Y.»: Nanee, kak 1 NOHMMalo, He0Hxo0aAMMO cobpaThb 1 yc-
TaHoBuTb aekopaep SECAM Ha mukpocxeme TDA8395. 'ae B3ATL
ero cxemy?

«N. B.»: CxeMy 3TOro nekopepa n Bce, 4To HeoOxoaMMo ans
€ro NoaK/IYeHNs, MOXHO HaiNTK Ha cxeme Nto6Oro Tenesnsopa
Ha mukpocxemax TDA8362 n TDA8395. Hanpumep, Ha cxeme Te-
neBu3opa, cobpaHHoro Ha waccu MC-64 ¢pupmebl LG. Xovy 3ame-
TUTb, 4TO MHOMO annapaTtos Ha Mukpocxemax TDA8360, TDA8361
unn TDA8362 6e3 pekonepa SECAM vmetoT pasBefeHHble [0-
POXKM 1 YCTAHOBOYHbIE MECTA Ha niaTte, KyAa MOXHO yCTaHOBUTb
netanu gekogepa SECAM Ha TDA8395. MNpumepom ToMy MOXeT
cnyxuTtb Tenesndop CROWN CTV-5951, B KOTOPOM yCTaHOBNEH
sugeonpoueccop TDA8362 (3Y), HO He yCTaHOBNEHbI AeTanu Ae-
kogepa SECAM.

«B. Y.»: 3HaunT, ecnn yCTAHOBOYHbIE MECTA Ha nnare Tene-
BU3opa ona netaneit nekogepa SECAM oTcyTCTBYIOT, HE06X0AM-
MO cobupaTb ero Ha OTAeNbHOV nnate. B kakue elie annapartsl
MOXHO ycTaHaBnuBaTb gekogep SECAM Ha Mukpocxeme
TDA8395?

«N. B.». Jekonep SECAM na TDAB8395, HaBepHsKa, MOXHO
yCTaHaBnMBaTb B TENeBM30pPbI C Buaeonpoueccopom M52309. Ewie
X04y 3aMeTUTb, 4TO cywecTByeT Henopycckuin aHanor TDA8395.
3710 mukpocxema ILA8395, koTopas BABOe AeLleBne opurnHana.
Hy, a Tenepb norosopum o TpaHckogepax SECAM/PAL.

«B. Y.»: TpaHckonep - 370 npeobpasoBaresib CUrHana OgHoM
CMCTeMbI LIBETHOMO TeNleBnaeHns B Apyryto. Yto Toraa npeacras-
nset TpaHckopep SECAM/ncesnoPAL?

«N. b.»: Tpanckonep SECAM/ncesnoPAL xopoLlo n3secteH
PEMOHTHMKaM. Taknm TPaHCKO4EPOM SBNSETCS BeCbMa pacnpoc-
TpaHeHHbIi cybmonynb usetHocT CMLL-41 coBpaHHbIi HA MUK-
pocxeme KP1021XA3. Ucnone3osanne CML-41 ona nepenenku
Tenesnsopa TELEFUNKEN PALcolor 520 ans o6ecneyeHus npu-
emMa 3TuM Tenesm3opom curHana SECAM onwucano B [4]. Ona
yMeHbLUEHNS 06bema 3TOro 3aHaTus Mbl He Byaem paccMatpu-
BaTb 3TOT TpaHckoaep. XoTs o curHane ncesnoPAL nonpet peyb
HUXe, koraa Mel 6yaem paccmaTpusatb Mukpocxemy TDA3592A.
A noka Mbl 6yem roBopuTb TONIbKO O Nepenenke TeNeBn3opoB C
nomoLublo TpaHckogepos SECAM/PAL n o camux Tpackogepax.
CnepyeT 3amMeTuTb, 4TO 3Ta Nepenesika NPakTU4eckn yHnsepcab-
Ha, XOTa He BCcerga no3sonseT Noay4uTb ONTUMAbHOE KavyeCTBo
LIBETHOrO M300paxeHuns: Ha KapTUHKE MOTYT ObiTb BUAHBI MOBTO-
pbl 1 CETKA, BO3MOXHO YMEHbLUEHNE KOHTPACTHOCTU 1/WUN HAChI-
LLLeHHOCTU. [TONHOCTBIO YCTPaHWTL 3TW AedekTbl BeCbMa 3aTpya-
HUTENBLHO.

«B. Y.»: Ha paanopelHkax NpoaaeTcs MHOXeCTBO TPaHCcKoae-
POB OT Pas3nuyHbIX NpoussoauTenein. Kakme mMexay HUMu otiu-
4yng?

«N. B.»: Bce nX MOXHO pasfnenvTb B 3aBUCMMOCTM OT KOSINYe-
CTBa BXOAOB W BbIXOLOB OCHOBHbIX CUFHAN0B Ha TPWU OCHOBHbIE
rpynnbi:

1. TpaHckoAepsbl C pasaenbHbIMY BXOAAMU U BIXOAAMU SPKO-
CTHOrO CUrHana u CUrHanos LBETHOCTW.

2. TpaHckopepsl co Bxogom MNUTC v pasgensbHbiMK BbIXxOAa-
MW SPKOCTHOrO CUrHana v CMrHanos LBETHOCTU.

3. TpaHckogepbl C OAHVMM BXOAOM U OOHUM BbIXOAOM. Takve

8
TpaHckoaepbl nHoraa HaseisatoT VIDEO - VIDEO (MUTC - MUTC)
wnmn NUTC SECAM - MUTC PAL.

K nepBoli rpynne oTHOCMTCS GOMBLUMHCTBO MOLCKMX TPAHC-
Konepos, Hanpumep, DTK-07.

Ko BTopoit - 7.99 ¢pupmel LEC (YkpanHa), a k Tpetben - TSP-
56-2, TSP-56-3 n TSP-56-4, Bbinyckaemble Hay4yHO-NMPOU3BOA-
cteeHHoW dupmon EL.EN.(YkpauHa).

«B. Y.»: CyLLeCTBYIOT M Kakve-nmbo crneumannuavpoBaHHble
MUKPOCXeMbI AJ1f TPaHCKOAepOB?

«M. B.»: [10 HacTosILLLEero BpeMeHV OCHOBOW TpaHckoaepa bbina
mukpocxema TDA3592A, koTopas B nocnefgHve rofbl He nNpons-
BOJAMTCH U CUNBHO Nogopoxana. Ha ee mecto npuwina apyras ane-
MeHTHas 6as3a. Bce xe pasbepemcs B OCHOBHbIX NMPUHLMMNAX pa-
60Tbl 3TON MUKPOCXEMbI NO NPUHLMMNMANLHON CXemMe TpaHcKoae-
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Puc. 21. MpuHumnuanbHas cxema Tpaxckogepa 7.99 mpmbl LEC

pa 7.99 ¢pupmbl LEC (cM. puc.21), KOTOPLIN Mbl OTHECAN KO BTO-
pon rpynne. MUTC ¢ sBbiBoAa X5 pasbema nnatbl TpaHCKoAepa
yepes cornacywowwmii peauctop R19, nnHuio 3apepxkun JI3A-047 n
pasgenuTenbHbiii KoHgeHcaTtop C14 noctynaet Ha BbiBog, 16 Muk-
pocxembl U3 TDA3592A. Jinnus 3agepxkun J1I39-047 Heobxoanma
0N KOMMeHcaumn 3agepXku CUrHanoB LBETHOCTU B TPAHCKOAepe
npu npueme curHana SECAM. 310 obGecneynBaeTcs 3aAepxKoi
Ha 0,47 mkc MNUTC, 13 koToporo ganee noay4ailoT CUrHan sipko-
ctu. Mocne ycunenns B mukpocxeme lMLITC BbIBOANTCS HA BXOA,
KaHana 9pkoCTu Yepes BblBOA, 15, pasaennTenbHbili KOHOAEHCaTop
22 HOD (6e3 HOMepa) U BbIBOA X2 pasbema nnatbl TpaHckoaepa.
Mpwu npueme curnana PAL (TouHee - He SECAM) NUTC, nocty-
NVBLUWIA Ha BbiBOZA, 16, ByAET KOMMYTMPOBATLCS Ha BbIBOA, 14 MuK-
pocxeMbl 1 fanee nogasaTtbhecs Ha BXOA4 Aekogepa PAL Tenesnso-
payepes pasgenutenbHbll konaeHcaTtop C13 v BeiBoA X1 pasbe-
Ma nnaTbl TpaHCcKoAepa.

«B. Y.»: Kak NoHATb TepMuH «curHan e SECAM»?

«M. B.»: Tak Ha3bIBAKOT CUrHAN NIIOBOW MHOI CUCTEMbI TENEBU-
[eHusi, BKNoYas CUrHan 4epHo-6enoro TeneBnaeHus, korga He-
06X0AMMO NOAYEPKHYTb, YTO 3TO MMEHHO curHan nboi cucte-
Mbl, HO TOJIbKO He curHan SECAM.

PaboTy TpaHckonepa npu npueme curHana SECAM MOXHO
pasgenvTb Ha ABa aTana:

1. Mpeobpas3oBaHMe YepenyoLwmnxca NoAHECYLUX LBETHOCTU
SECAM B LBeTOPa3HOCTHbIE CUIHAsbI KPACHOro 1 cuHero (R-Y n
B-Y), T.e. pekogupoBaHnue curHana SECAM.
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2. MpeobpasoBaHne LBETOPA3HOCTHLIX CUIHANOB KPACHOT0 U
cuHero (R-Y n B-Y) B curHan nogHecyuen PAL, koTopas nmeet
KBagpaTypHyio moaynaumio curHanamm R-Y n B-Y. O1a onepauus
Ha3blBaeTCs kogmpoeaHueM. bonee nopgpobHo o cucteme PAL
MOXHO Mpo4nTaTh B [5].

«B. Y.»: 13 aTOro0 cnepyer, 4To COOCTBEHHO CaM TpaHCKoaep
SECAM/PAL coctouT n3 AByx nocnefoBaTteslbHO BKIIOYEHHbIX
y3noB: gekopnepa SECAM n kopepa PAL.

«M. B.»: Bel npasbl. [pn atom B TDA3592A ang yoeliesneHns
3TOM MUKPOCXEMbI MPONCXOAUT YNPOLLIEHHOE AeKOANPOBAHME CUr-
Hana SECAM, cyTb KOTOPOro 06bACHAETCS HUXE.

Mpu npueme curHana SECAM nopHecyLuve LIBETHOCTM Bblae-
nsotea na NLUTC, koTopbiii nocTynaeT ¢ BbiIBOAA X5 pasbema nna-
Tbl TPAHCKOAEPA, Lenbio U3 KoHAeHcaTopa manon emkoctn C23,
orpaHuumnsatowlero pesmcropa R20 n dunbtpa «knew» L7, C21.
3aTemM nogHecylUMe LBETHOCTM MOCTYNAlOT HA BXOL YCUAUTENs-
orpanunynTens gekopepa SECAM (BbiBog, 3 mukpocxembl U3). Kok-
nencarop C15 - ato koHaeHcaTop uenn OOC nNo NOCTOSHHOMY TOKY
yevunutens-orpaHnymTens aekonepa SECAM. [lanee yepeaytowm-
eCsl CUrHanbl NOAHECYLWMUX LBETHOCTM NOCTYNAIOT HA Y4aCTOTHbLIN
[eTeKkTop, OMOpHbIA KOHTYp kotoporo L1, C8, R22 nopxnioyeH
mexay BbiBogamu 23 1 24 mukpocxembl U3. CepaeyHKOM KaTyLLKu
L1 perynupytot 0 A4X Y/, a noteHumomeTpom R22 - pasmax AYX,
a 3Ha4uT pasmax LBeTOPa3HOCTHbLIX CMrHanoB. BoccTaHosneHne
YPOBHEN MOCTOSAHHbLIX COCTABMSIOLLMX 3TUX CUTHANOB OCYLLECTB-
NI9ETCH CXxemaMu NPUBA3KKU, BHELLHME 3anoMuHaloLWwmne (Hakonm-
TenbHble) KoHaeHcaTopbl koTopbix C10 (R-Y) n C9 (B-Y) noaknio-
YeHbl K BbIBOAAM 21 1 22 cooTBeTCTBEHHO. PuUNbTP KOppeKkLumm
HY npegabickaxenni SECAM L2, C11, R13, C12

nepefarTCs Ha 3a4HUX MOLAAKaX CTPOYHBIX racawmnx UMMyb-
COB C YepeayLwuMNCs 0T CTPOKK K CTPOKe YactoTamu 4,25 My,
n 4, 406 Mr'y. Ctonb nogpo6HO Mbl FOBOPYM 00 3TOM TOJBKO 3a-
TeM, 4ToObl aXe He 04eHb NOArOTOBNIEHHbBI YnTaTENL pa3obpan-
CH1 B Ha3Ha4eHun BbiBoAa 4 Mukpocxemsl TDA3592A. Ecnv Ha aTOT
BbIBOZ NOAATL HanpsixeHue BennunHol oo 2.9 B (06bi4HO - 0 B),
TO OMo3HaBaHWe OyAeT NokaApoBbLIM, @ €CW Ha Hero nocrynaet
HanpsixeHne Gonee 4,1 B (B 9TOl CxemMe MOAAHO HanpsixeHue
nuTaHnsa), To - NOCTPOYHBIM. ECAn Ha BbIBOA, 4 MUKPOCXEMbI
TDAS3592A nogatb cTpobupytowwmnii umnynsc (SC), To onosHaea-
Hue GydeT M NoKaapoBLIM U NOCTPOUHBIM. [ns dopmmpoBaHus
CTPOYHOro cTpobupytouiero umnynbca (SC), KoTopbli nocTynaet
Ha BbiBOA, 19 mukpocxembl TDA3592A, ncnonb3yetcs cxema ms-
BeCTHas yuTarteno no Tenesusopy 3YCLT, cocTosawas ns cenex-
Topa cuHxpoumnynbcoB VT1 KT209K n mukpocxembl U2
K174XA11. MNpasaa, aTa MUKPOCXeMa MeeT HECKONLKO YMPOLLLEH-
Hoe BK/Io4eHne. OTCYTCTBYET PerynsTop, U3MeHSIOLLLMIA Hanpsxe-
HVe Ha BbiBOAe 5 («dasa CTpo4HOW pa3BepTkun»). [ng perynmpos-
kv dasbl (popMbl) CTPOBUPYIOLLErO UMMYNLCA UCNONL3YeTCs No-
TeHumomeTp R23 (Nofo6HbIV perynsiTop B TeNeBM3ope NCnonb3ay-
eTCs KaK perynsrop «4actora cTpok»). [Ans dbopmMmnpoBaHms cTpo-
6Gupytowero umnynbca Ha 6-in BeiBog K174XA11 nogaloT CTpou-
HbI MMNybC 06paTHoro xoaa CUOX (pasmax npubananTensHo
60 B) ot TAKC nnn TBC Tenesusopa.

PacnonoxeHne OCHOBHbIX AeTanei 1 perynMpoBOYHbIX ane-
MeHTOB TpaHckoaepa 7.99 ¢upmbl LEC nokasaHo Ha puc.22, a
cxema noAK/ioHeHns K Tenesnsopy cuctemsl PAL - Ha puc.23.
Mpw HeyBepeHHOM 3axBaTe curHana SECAM ans nonyyexus yc-

noaknoyeH K Boisoay 20. Ha Beixoge atoro dunb-
Tpa BHYTPU MUKPOCXEMbI, T.€. Ha BbIXOLe ynpo-
LLLeHHOro fekopepa, 6yayT OkoHYaTesbHO chop-
MUPOBaHHbIE, YepeyIoLLNECs YHepes CTPOKY LiBe-
TOPa3HOCTHble curHansl R-Y n B-Y.
OHKM nocTynaioT Ha GanaHcHbIl MoaynaTop | X4
(BM) kopepa PAL. Ha aTtoT mogynsTop nocTtyna-
10T TaKkxke curHansl 4,43 MITy, oT reHepartopa onop- g
HOW nogHecyLel yactoTel PAL. X2
Ha Bbixone EM (BbiBog, 9 U3) 6yneT Heckonb- | X1
KO «HeJoAenaHHbI» curHan PAL (c yepepytoLuen-

L1

Re2 @

L7

Tpanckogep SECAM/PAL 7.99

“0” nemopynaTopa

X6| Pasmax R-Y/B-Y

T R N B B
R23 B kB 209
U2 K174XA11
L5 1.2 3 4.5 6 78
(asa SC O I B
Ll ‘cornacoaauueyﬂa
%23 22 0B B BB W B e
RA |3 S
P =)
U3 TDA3592 S 5
= =
123 4561789 0NR Pasvax  |& o
O B B | npsMoro a
curHana
®) cat
Yacrora lYH PAL

cq MHdopmaumen 0 KpacHOM 1 CuHem). Takon OunbTp “Knsuw’
CUrHan MPUHATO HasblBaTb CUrHaNOM MCEBAO-

PAL. Ero MOXHO BCTPETUTb B OTEYECTBEHHbIX Te-

neBn3opax, rae UCnosib3yeTcs MUKPOCXEMA  pyc 2. pacr

OCHOBHBIX

KP1021XA3 (Hanpumep, B cybmoayne LBETHOC-
™ CMU-41). na nony4eHns HOPManbHOro curHana LBeTHOCTU
PAL HeoGxoamMmo 3agepxaTtb curHan ncesno-PAL Ha panTenb-
HOCTb CTPOKW M CNIOXUTb €ro C NpsiMbIM (He 3adepxaHHbim). Mps-
MOV CUTHaN CHUMAeTCs C ABUXKA perynsropa «pasmax npsmoro
curvana» (R21) n yepes pasgenvtensHbiii koHgeHcaTop C18 no-
ctynaet Ha BbiBoA, 11 U3, a 3agep>XaHHbIl C BbIXOAA IMHUY 3a4ep-
XK1 64 MKC Hepes pasaenutenbHbiin KoHaeHncatop C19 - Ha BeiBOA,
12 aTovi Mukpocxemsl. [locne CymmMnpoBaHus Npsmoro v 3agep-
aHHOr0 CUrHANOB NONYYEHHbIV NOSHOLEHHBIN KBaAPaTypPHO-MO-
OyNMPOBaHHbIN curHan nogHecyuei PAL Yepes BbIXOAHON KOM-
MyTaTop, BbiBOA 14 MMKPOCXeMbl, pasfenuTesNbHbIi KOHOeHCa-
Top C13 u BbIBOA, X1 pa3bema nnatbl TpaHckonepa Oyner nocTy-
naTb Ha BxoA aekogepa PAL Tenesusopa. Mukpocxema TDA3592A
copepxuT cxemy ono3HaBaHusa «<SECAM/He SECAM», koTopas,
onosHas cnuctemy SECAM, kommyTtupyet Ha BbiBoA 14 TDA3592A
nony4eHHbIn B kKogepe curdan PAL. B npoTvBHOM cnyvae Ha Bbl-
B0/, 14 KOMMYTMPYETCS BXOAHOW curHan (CM. Boiwe). CyliecTeyeT
[1Ba OCHOBHbIX MPVHLMNA LIBETOBOV CUHXPOHM3ALIMKN 1 ONO3HaBa-
HWS LBEeTa, KOTOPbIE HAa3bIBAKOT MOCTPO4YHOW M NOKAAPOBOW LIBETO-
BOVi CMHXPOHWU3aUMen nnv NOCTPO4HLIM 1 MOKaAPOBLIM ONO3HABA-
Hvem ugeTa. [pn NOKaApPOBOM OMO3HABAHUW (M LIBETOBOWN CUHX-
POHM3aUMM) UCNOSBL3YIOTCH 9 MMMNYNBLCOB (MaKeToB) OMO3HABaHMUS
¢ yepepytowmmncs vactotamm 3,9 My n 4, 756 MI'u, koTopble
nepepatotcsa Bo Bpems OXKP B TeyeHve geBsTM CTPOK 3a 3agHu-
MW YPaBHVBAIOLLMMN UMMNYNbCAMMU.

«B. Y.»: Mbl roBopvn 06 3TOM Ha NpoLLIoOM 3aHaTuu. Make-
Tbl OMO3HABAHWSA MOXHO YBUAETb Ha puc.20, onybaMKOBaHHOM B
npowwnom Homepe PX (c. 48).

«M. B.»: [pn NOCTPOHHOM ONO3HABAHUW (1 LIBETOBOW CMHXPO-
HM3aumMn) NCNonb3yloTca 3awmTHble Benbilwkn SECAM, koTopble

W Pery/poBOYHEIX 37IOMBHTOB TpaHckofiepa 7.99 dupMul LEC

TOMYNUBOTO
LBEeTHOTrO

TpaHckogep SECAM/PAL 7.99

n3obpaxeHns
N3roToBUTENb
)[w pekomeHayeT
— NOACTPOUTH
+12...+15B>—J L C31  u/nnn
oMox >——— R23. B Heko-
e > xf--4— e PAL TOpbLIX Chyya-

Y >————eX+—>Y

ax TpebyeTcs
nonbop R8.

Monbcknin
TpaHckopep DTK-07 Takxe cobpaH Ha mukpocxeme TDA3592A.
Kak Mbl 3amMeTW/ M BhllLe, OH MMeeT pasaesibHble BXOAb! U BbIXO4b!
019 APKOCTHOMO CUrHANa U CUrHAN0B LIBETHOCTY.

Ero npuHumMnuanbHas cxema M3roToBUTENEM He MPUBOANTCS.
Ho 13 cxeMbl NOAKNIOYEHNS 3TOr0 TPaHCKoAepa (CM. puc.24), MOX-
HO CAenaTb BbIBOA, YTO KaHan ApKocTv mukpocxemsl TDA3592A
He ncnonb3yetcs. MNpu npueme curiana SECAM apkoctHas nu-
Hns 3aaepxkm 0,47 MKC TpaHCKoAepa BKIIO4YaeTCs Nocnefosateslb-
HO C NIMHMeNn 3apepxkn Tenesmsopa. Kommytaums aton J13 ocy-
LLLeCTBSETCH aBTOMATUYECKN 3NIEKTPOHHBIM KOMMYTaTOPOM, YC-
TaHOBNEHHbLIM Ha nnaTte TpaHckoaepa. MofobHoe BkoYeHWe faet
yOOBNETBOPUTEIbHbIE PE3YNibTaTbl TOJILKO B TOM Ciy4ae, ecnu
paBHbI BONIHOBbIE CONPOTUBAEGHNS IMHUIA 3a4ePXKV TPaHCKoAepa
1 Tenesusopa. B npoTMBHOM cnydae MOryT BO3HUKHYTb MOBTOPbI.
KaHanbl 06paboTku LBETHOCTU (COGCTBEHHO CaM TpaHckonep)
DTK-07 opyrmx cepbesHbix OTANYMIA OT NpedbliayLlert CXeMbl He
nmeet. Pekomergaumm no ycranoske DTK-07 noHaTHbI u3 puc.24.
JononHutensHO NPON3BOANTENL PEKOMEHAYET ANis obecneyeHuns

Puc. 23. Cxema nogxnioveHns TpaHckogepa. 7.99 dupmbl LEC k Tenesusopy

o
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BbixogHoro MUTC 1 nogobpas nocTosiH-

(O)5aasc
L4

Cornacosanue YI13

24k

A
+V (pasmax 10..12§ T

-

—= o C18
—e = Yactota
o §, ~- TYHPAL
0SC de & oL
1e 8
—5 = -
— |
“0” nemoynsTopa —& -

@} s

Pasmax R-Y/B-Y

Dunetp “Knlga" +

+H +U_ out in

Hble COCTaBNSIOWMNE STUX CUTHANOB.
dyHKuMoHanbHO TpaHckoaep TSP-
56 copepxuT (cM. puc.26):
- BXOJHOe cornacyolee ycTpoin-

O

ctB0 (3N Ha TpaH3ucTope BC547C);

- YCTPOMCTBO CUMHXPOHM3aLuUn
(BA7046, NE555);

- nexogep SECAM (TDA8395P);

11341 0,47

—YY\

e

O DTK-07

- ANIEKTPOHHYIO ABYXKAHANbHYIO Nn-
Huio 3agepxkn (TDA4661);

- pexekTopHbin LC-dunbTtp
Deep&Wide (pa3pabotka HMP EL.EN.);
- QNEKTPOHHYIO SAPKOCTHYIO JIMHWIO

7SECAMY

.
PAL

3a4epXKuN, KOPPEKTOP LIBETOBLIX Nepe-
xonoB (TDA4565);
- kopep PAL (TDA8501);

O

Tpanckonep SECAM/PAL

]

£

) - BbIXOAHOM Kntod (LA7016 pnsa TSP-

+H (pasmax 20...250 E)
7

+12..415B)

Rd
> J-------
+15...418 B, Rd=33 Ow/0,5 Br
+18...421 B, Rd=68 OM/1 B

YCTON4YMBOW NOKaAPOBOW LIBETOBOM CMHXPOHN3ALMKN NOAaBaTh HA
dopmuposatenb cTpoba NONOXUTENbHbINA KaAPOBbIA MMMyIbC OX
pasmaxom 10...12 B uepe3 orpanuumsatownii pesmctop 24 kOm un
ovog.

OfHVM 13 CaMblX KAYECTBEHHBIX U

56-2M unn BA7611AN gna TSP-56-3M);

- 6nok nuTaHua +12 B, +8 B (7808),

+5 B (7805).
X MUTC co Bxopa noctynaet napan-
nenbHO Ha Tpu Kackaaa. MNepsbii - aMUT-
TEpHbIA NOBTOPUTENb, KOTOPLIN UCMOMb-
3yeTca B KayeCTBe BXOOHOMO YCTPOW-
cTBa. Tak pnupma-nponssoamTesb Hasbl-
1 BaeT 3TOT Kackaa.

«B. Y.»: Nanee Takxe 6ynem wuc-
nonb30BaTb TEPMUHONOTMIO GUPMBI-
nponssoguTens?

«N. b.»: [a, koHe4HO. BTOpOI Kackaa, Ha KOTOpbIN NocTynaeT
MUTC - 370 yCTPOWCTBO CMHXPOHU3aLMK, obecneunsaloLlee Bbl-
OeneHne CMHXpPOMMMNYNbCOB Ana kogepa PAL v nonyveHme cTpo-
Gvpytowero nmnynbca. TpeTuit - BoixogHow ko4 (LA7016 unm
BA7611AN). OT0T k/1lo4 aBTOMAaTUYeCKM NocbinaeT BxogHou NUTC
PAL Ha BbIXOA CXeMbl (BbIBOA, 3 padbema nnatbl) MUHYS TPaHCKO-
nep. Mpu npueme MLUTC SECAM 370T curHan noctynaeT Ha 3MUT-
TepHbI NOBTOPUTENb (BXOAHOE YCTPOMCTBO), HA BbIXOA4E KOTOPO-
ro pasgensetcs Ha apkocTHyto (Y) n uetoByilo (CHROMA) co-
crasnsaiowme. Nocne NPoOXoxXaeHNS PeXeKTOPHOro ¢punibTpa cur-
Han Y noaaeTcs Ha 3NEKTPOHHYIO IMHUIO 3a4ePXKM MUKPOCXEMbI
TDA4565 ona coBMeLLeHUs SPKOCTHOM U LIBETOBOM COCTaBAsIO-
LWMX BO BPEMEHU Ha BbIxoAe TpaHckogepa. CurHan uBeTHOCTU
(CHROMA) obpabatbiBaetcs gekonepom SECAM (TDA8395P),
KOTOpbI 06ecneymBaeT TaKkke ONo3HaBaHne CUCTEM W ynpasis-
eT nepekoyeHnem BbixogHoro knoya (LA7016 nan BA7611AN).
Mpwu onosHasaHumn cuctembl SECAM Ha TpaHckogepe 3aropaeTcs
ceeToamop. [lekoampoBaHHble HECKONIbKO HeAOAeNaHHble LBETO-
Pa3HOCTHbIE CUTrHaMbI MOCTYNAIOT HA 3NEKTPOHHYIO IMHWUIO 3a4ep-
Xku (TDA4661), roe nponcxoauT nx 3afepxka Ha ANTENbHOCTb
CTPOKM (64 MKC) 1 CnoxXeHne ¢ NpsMbiMK curHanamu. lMponas kop-
PEeKTOp LBETOBbIX NepexonoB Mukpocxembl TDA4565, okoH4aTenb-
HO CPOPMMPOBaAHHbIE LBETOPA3HOCTHbIe curHanbl (R-Y) n (B-Y)

YAOOHBIX AN NOAKNOYEHNS, N0 MOe-
My MHEHUIO, SIBNSEeTCs TpaHcKoAaep

nyre
(eblBoA 2) ;

v v

CUrHan -

TSP-56-2 1 ero pasHoBuaHoOCTU. BHe- YetporicTeo BxopHoe [exonep SECAM | KoMMyTaLmw BoixopHoit MILITG PAL
WHWi BUA TpaHckonepa TSP-56-2 no- CHAXOHASALIM it " Toasass > e [ (buson)
KasaH Ha puc.25. HeCOMHeHHbIM ero B,fg::: y = c
[OCTOVMHCTBOM SIBNSIETCS TO, YTO NOA- orpob. T gy By
KIIOYAETCS OH K TENEBU30PY TONLKO C v "'yvy v M4TC PAL
NMOMOLLbIO YeTbipex NpPOBOAOB, KOTO- |—> PexeKTopHbiit 2x113-64 MKc
pble MOXHO MOACOEAVHUTL Yepes ye- CTPOG. uur-c uneTp TDA4661
ThIPEXKOHTAKTHbI pasbem: 2B 8B 45B Kotep

1. BxoA HanpsxeHus nutaHus 4 4 4 Y RY |BY 4,43Mry PAL
+12 B (+12 V). y , TDABS01

2. Bxop MNUTC (CVBS_IN). KopperTop 4 RY

3. Beixop, MUTC (CVBS_OUT). — NepeXofioB

4.Kopnyc(GND) [ UL BY

Bnaropapsa ctpyktype VIDEO - o] SproctHas s Y >
VIDEO (MUTC - NUTC) atoT TpaHcko- 33/1ePKKM
[lep MOXHO MOAKMIOYNTb NPaKTUYeCKku I ————— ohass Y

k no6omy annapary, NpaBwbHO BbIO-

paB HanpgaxeHne NUTaHUAa TpaHckoae-
pa, CornacoBaB YPOBHW BXOLHOTO U

nuTasns +12 B
(BeIBOA 1)

Puc. 26. DdyHkumoHanbHas cxeMa Tpaxckogepa TSP-56-2 dupmel EL-EN

Papunoxotbu 6/2004
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COBMECTHO C CUIHasI0M IpKOCTW NOCTyna-
IoT Ha kodep PAL (mukpocxema

TDA8501). ChopmmpoBaHHbIli B Kogepe
MUTC PAL noctynaeTt 4yepe3 BbIXOOHOM
KJ04 Ha BbIXO[, CXeMbI - BbIBOJ, 3 pasbema
nnatel TpaHcKoAepa.

Ha canTe npou3soamTens
(www.is.svitonline.com/el_en) pasmetue-
Ha, K COXaNleHUI0, TONbKO YNpOLLeHHas
npvHUMIManbHas cxema cm. puc.27, Ko-
TOpas XOTb U He NO3BONSET BOCNPOM3BEC-
TN KOHCTPYKLIMIO, BECbMa NOe3Ha Npu yc-
TaHOBKE M PeMOHTe TpaHckoaepa.

HekoTtopble pekomeHgaummn no ycra-
HOBKe TpaHckogepa TSP-56-2 oT npouns-
BOAMTENS.

TpaHckoaep ycTaHaBnvMBaeTCcs B pas-
poiB MLTC. B HekoTOpbIX cnyyasx Tpeby-
eTCs CornacoBaHve ypoBHeN NOCTOSHHO-
roO HaNPsXXeHUs Ha BbIXOA4E TpaHcKoaepa.
MoaTomy nepen yCTaHOBKOWM TpaHckone-
pa v paspbIBOM BUAeOoCHrHana Heo6xoam-
MO M3MepWTb YPOBEHb NMOCTOSHHOMO Ha-
NpsXeHNs B TOUKe paspbiBa. YPOBEHb Mo-

\l./
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Z
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CTOSIHHOT O HanNpsXXeHWs Ha BbIXOAE TPaHC-
kopepa TSP-56-2 cocrasnsieT 4V (TSP-56-
3M - 2V). Ecnu cywecTtByeT 6onbLUOe He-
COOTBETCTBME, ClieAyeT 3aMeHUTb pe3unc-
TOop B no3unumm R42 Ha KoHAeHcaTop

10MK® nnoCOBLIM BLIBOLAOM B CTOPOHY
6osbllero noTeHumana v ecau nocneny-
owas cxema TpebyeT onpeneneHHoro
YPOBHS MOCTOSIHHOrO HanpsXXeHWs B BU-

[sywil

AeocurHane, To Ha BbIXo4de TpaHckoaepa

761 A8 40193139 193130
43a1n1a *Hd*B38 35’

Heo6x0AMMO YCTaHOBUTb AMUTTEPHBIN NO-

[WOATIg*[JUIID*TT

QI0H-GNG
~31dWES
QI0H-ONS |<
—31dWES

BTOpPUTENb 1 NoJ00paTh ero pexum, obec-
neynB HeOOXOAVMBI YPOBEHb MOCTOSIHHO-
rO HaNPsHXKEeHNs Ha BbIXOAE CXEMbI.

«B. Y.»: Kakve 13 TpaHCKOOepOB MOX-
HO pekoMeHA0BaTb A1 MOAEPHN3aLmm Te-
neBn30poB cuctemsl PAL ona nprvema cur-
Hana SECAM?

«M. B.»: Ha 5TOM 3aHATUN Mbl rOBO-
puvAn O feneHnn BCex TPaHCKOAepOB Ha

a1

Tpw rpynnel. Mo3aTtomy, ncxoas us aHanu-
3a CxeMbl TENEeBN30pa, CxeM NOAKIIoHeHNS
TPaHCKOAEPOB Pa3HbIX rPynn v NpuBeaeH-
HbIX Ha 9TOM 3aHATUN PEKOMEHAALNNA, He-
06X0AMMO OnpeaennTbCs, TPaHcKoaep Ka-
KO 13 aTux rpynn Hambonee NoAxoauT
Ona nepefenkun 1 nNpoLue CTbiKyeTcs ¢ Te-
NeBn30poM. 3aTem crefyeT onpenennTb-
c4, 4TO NpeanaraeT puiHOK. B nocnegHee
BPEeM$ NOSBUSINCH 3K30TUHECKME TPAHCKO-
nepbl. Hanpumep, TRANSCODER-2003.
B kavyecTtBe gekogepa SECAM B atom
TpaHckoAepe NCnosb3yeTcs MUKpocxema
TDA9160, koTopas ynpasnsieTcs no umd-
poBoii WwiHe I12C. ins oGecneyeHns aToro
B COCTaB TpaHckopepa BeefeH PIC-kok-

e

LEE

HOLBYINI9
3sTd

Y3114
SSH-MO1

n
40.L6Tnaow|

Tponnep 12C508. N3 Bcex nmeloLmxcs B
npopaxe TPaHCKOAEPOB crnenyeT Bblbu-
paTb TOJIbKO Te, KOTOpble UMEeKOT B UHCT-
PYKUUN PEKBU3UTLI NPON3BOOUTEN4A, YTO
obecneynBaeT Gonee nonHoe cobnione-
HVe rapaHTuiiHbIX 0693aTenLCTB. Ha Mot
B3rnisA, Hambonee yaayHoe COOTHOLLEeHWE LieHa/KayeCTBO UMeIoT
TpaHckogepbl NnHekn TSP-56. K ToMmy Xe oHM Gonee yHuBep-
CallbHbl.

Puc.27

Jintepatypa

1. BessepxHuii V1. [porpammaTtop yCcTpOVCTB C N0CAe40BaTe b-
HbIM gocTynom PonyProg2000. MporpammHoe obecrnieyeHve. Pa-
anoxo66m.- 2003.- Ne2.- C. 45-48.

2. bessepxHuii V. PonyProg2000. AnnapaTtHbiii KOHTPOIIEP

(yactb 1) Pagnoxo66u.- 2003.- Ne 3. C. 56-57.

3. bessepxunii M. PonyProg2000. AnnapartHbiii KOHTPOIEP
(yacTb 2) Pannoxob6u.- 2003.- Ne 6. C. 46-49.

4. Hosoxwunos B., be3sepxHuii . lNepenenka tenesndopa
TELEFUNKEN PALcolor 520 nosn oteyecTBeHHbIli cTaHaapT. Pa-
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«BeyHbin» kapTpuax ana «<SEGA Mega Drive-II»

Ecnn v cTOUT 4TO-TO Aenartb, TakK TOJ/1bKO TO,
YTO NMPUHSATO CYNTATb HEBO3MOXHbIM.
(Ockap Yanba)

Mpw Bnae Hapnucn «CoenaHo B FOHKOHre» cpaay e BO3HU-
KaeT accoumaums C O4eHb JeLleBOov SNeKTPOHHON npoayKumen. A
MOXHO Nv caenaTb caMofeNibHoe YCTPOMCTBO Mo LeHe B 2-3 pasa
HUXe I0XHO-KMTanckoro aHanora? B cnyyae ¢ nepesanucbiBae-
MbIM KapTpuaxem ans 16-6uTHOW urposoi npuctaBku «SEGA
Mega Drive-ll» (MD2) - MoxHo! MIHTepecC K AaHHOW Teme BbiCka-
3aH B 150 coobuweHnsax Ha WHTepHeT-popyme http://
shedevr.org.ru/forum/viewforum.php?f=13.

0006LLeHHas CTPYKTYpHas cxema kapTpuaxa MD2 (puc. 1)
conepxmuT 16-paspsaHoe macoyHoe M3Y emkocTbio 4-32 M6uTa
(0,5-4 M6), B KOTOPOM 3anuncaHa urposas nporpamma. HasHauve-
Hue curHanos: A0-A20 wuHa agpeca, D0-D15 - wunHa faaHHbIX,

/CS - BbIGOp Kpu-

_ - - KAPTPUIK cTanna, /OE -
= < - paspelueHne Bbi-
é 2 y < vee xopa, VCC, GND
= < GND - nuTaHue n o6-
(@] TS W1  NPOBOA.
0] M) © Mpwn HopmanbHo
D Cs = paboTe Ha BXOHI
s — = |z /CS, /OE nopa-
< OE - totcs nor. «0», Ha
0] ) LUMHe appeca Bbl-
L \S o D0-D15 cTaBnseTca ap-
wn - - pec auyeiku, 13

Q & KOTOpOW 3ateM

CYMTBLIBAETCH WH-
$popmaums no WmHe AaHHbIX. EEJE!FJ

MN3Y moxeT coaepxatb oaHy 16-paspsgHyio nnmn age 8-pas-
psifHble MUKpocxeMbl. MiHoraa B kapTpuaxe npucytcteyet O3Y n
norvika ynpasnenus [1]. Bpems Bbi6opku M3Y He 6onee 120 Hc,
HanpskeHve nutanua 5 B, Tok notpebnexuns 10-30 MA. KapTpuaox
BcTasnsercs B ISA-nopo6HbIn cnot XS1 npucraskn MD2.

MNepe3anucbiBaemble KapTpumxun dupma SEGA opuumans-
HO He Bbinyckana. Bo Bpemena pacuseta MD2 B 1989-1994 rr ewwe
He CyLL,eCTBOBasO AeLUeBblX TEXHONOMMYECKUX PELeHN KoMMak-
THOrO XpaHeHus 1 3anncy 60nbwnx 06bLemMoB nHbopmaummn. N3
camopenbHbIX pa3paboTok M3BECTHbLI: MHOropasoBblii SEGA-kap-
TPUIX C ynpasieHuem oT Buaeomardntodponra [2], 6enapycckumin
eanHuYHbIN ak3emnnsap FLASH-kaptpuaxa (http://shedevr.org.ru/
stuff/subpages/sega), ero amepukaHckuit npototun (http://
devster.retrodev.com/sega/segarom.png, 29 K6).

[NepBoe 13 yCTPONCTB HE MMEeeT NPSMOro BbIXOAA Ha KOMMbIO-
Tep. Bropoe - TpebyeT GonbLuMx GUHAHCOBBIX 3aTpaT M3-3a ABYX
kopnycos M3Y B kapTpuaxe 1 KOHTpoANepa B NporpammaTope.
TpeTbe - UMeeT CANLLKOM Masnylo eMKOCTb. Kpome Toro, H1 0aHO
13 NepeyncneHHbIX YCTPOMCTB He MOXeT paboTaTb C HECKONbKM-
MW Mrpamu cpasy.

B npombiwneHHbix FLASH-kapTpuaxax npobnembl peLleHb.
MwupoBbIM NMAEPOM B MX NPOU3BOACTBE SIBNSETCH OHKOHrCKas
¢upma ToToTEK (http://www.tototek.com). Ee npoaykums - 310
uenblt cnektp FLASH-kapT o6bemom 32-64 MOuT gns pasnuy-
HbIX UFPOBbLIX MPUCTABOK. MporpamMmmrpoBaHne NPOMCXOANT Yepes
LPT-nopT, nutanne ot USB. HepgoctaTok kapTpuaxen - Bblcokast
ctoumocTb (70-100 USD), nnioc pacxofbl Ha nepeckinky yepes
TaMOXHIO.

Mpepnaraetcs B3sTb Nydilee U3 N0OMTENLCKMX U npodeccu-
OHanNbHbIX KAPTPUAXKEN N MOCTPOUTb HOBOE YCTPOWMCTBO - HU3K0e
Mo LeHe 1 npuemiemMoe no napaMmeTpam.

McxoaHble paHHble ans pa3paboTku.

1. O6bem kapTpuaxa 32 Mout. 310 CTONBLKO Xe, Kak B Tototek
MD-PRO 32M, Ho B aBa pa3a MeHbLLe, 4em B Tototek MD-PRO 64M.
[na ceepeHus, kKapTpuoxy emkocTbio 6onee 32M - Gonbluas pea-
KoCTb. B IHTEpHETE YNOMMHAETCs TONBbKO O ABYX Takmx Urpax: «Super
Street Fighter 2» n «<Hercules». OctansHble 3000 nrp yknaapisaiorcs
B 06bem 32M. CnepoBaTtenbHO, 3HAYMTENBHO YBEINYMBATL CTOVMOCTb
YCTPOICTBA 13-3a ABYX UIP HEPALMOHANBHO.

Ceprevi Piomuk, r. YepHuros

2. Yuc-

no wurp B

100%; KapTpuaxe
80%4 1-16. Ha
puc.2 no-

60%- Ka3aHa rmc-
Torpamma

40% NPOLLEHTHO-
ro pacnpe-

20%1 neneHns,
0% COCTaBfEH-
EME!E 128 256 512 1024 2048 4096K6 Has Ha oc-
HOBe aHa-

nunsa 1049

urp Ha cante http://www.emu-russia.km.ru. Kak BugHo, OCHOB-
Has mMacca UrpoBbIx NporpamMm nmeet ginHy 512-2048 K6, 3Ha-
4uT, X yaoOHO rpynnMpoBaTh B KapTpuakun 6Gaokamu no 2-8 wr.

3. PasymHas ctommocTb. LieHa nepe3anuceiBaeMoro kapTpua-
Xa JOMKHA He CULLKOM OTAMYaTbCst OT CTOMMOCTU Camon npwu-
cTaBku. B atom cnyyae OyaeT BuirogHee camOMy caenaTtb «Bey-
HbIi» MHOrOPa30BbI KAPTPUAX, YEM NMOCTOSIHHO NMOKYNaTh HOBbIE
urpbl. MonynspHocte MD2 B ctpanax CHI™ Bce elye BbicOKa, Npu-
CTaBKa A0 CUX NOP CAYXMUT XeNnaHHbIM NOAAPKOM AeTAM.

Mukpocxema FLASH-N3Y sBnseTcs 0CHOBHBIM 1 CaMblM [OPO-
roCTOSILLMM 3n1eMeHTOM kapTpuaxa. OT npaBuibHOCTM ee Bbibopa
3aBMCUT TaKXe CIOXHOCTb M cToMMOCTb FLASH-nporpammaropa.

Pasnnyaiot FLASH-M3Y c napannensHbim (Parallel FLASH) n
nocneposatenbHbiM (Serial FLASH) nHtepdeiicom. Mepeble 13 HMX
cofepxar oTaesNbHble LWNHBI aapeca U AaHHbIX, 4TO naeanbHO Noa-
XOOMT AN KapTpuaxa.

Mo yncny NMHWIA B WMHE AaHHbIX BbiBaloT 8-, 16- 1 8/16-pas-
psagHble FLASH-M3Y. B pa3pabaTtbiBaeMoOM yCTPOWCTBE MOXHO
npumMeHnTb ABe 8-paspsaHbie unn opHy 16- (8/16-) paspsigHyio
MuKpocxemy. BTopoi BapuaHT, cyas no npancam Gpupm-nocras-
LwmKoB, aewesne. Ecnu BeiIbMpaTe Mexay mopenamu 16 n 8/16
6uUT, TO NpeanoyTeHne cneayeT OTAATb MNOCAEAHVMM, NMOCKONbKY
nporpammaTop Aas HUX nocTpouTb npotte. CMeHa paspsaaHoCTy
NPOVN3BOANTCS YCTaHOBKOM nor. «0» nan «1» Ha 0AHOM K3 BbIBO-
[0B MUKpOCXeMbl. Mpy NnporpamMmmmnpoBaHnM 3agaeTcs pexum 8
6UT, NpK 3anycke UrpoBoV Nporpammel - 16 6uUT.

Mo HanpskeHuio NuTaHus pasnuyailot FLASH-M3Y ¢ amvana-
30HoM: 4,5-5,5 B (Standard); 3,0-3,6 B (Low Voltage); 2,7-3,3
(Battery Voltage); 1,6-2,2 B (Ultra Low Voltage). TexHonoruyec-
Kne HOPMbl N3rOTOBAEHUS Y HUX NPSIMO MPONOPLUMOHANbHbLI MUTa-
HuI0, cooTBeTcTBeHHO oT 0,25-0,35 no 0,13-0,15 mkm.

MNaTneonbToBLIE MN3Y NEepcnekTnB He MeIoT. TN «AMHO3aB-
pbl» NPOM3BOASATCA HEOONLLUOW HOMEHKNATYPOW AN [OOCHaLLe-
HVS! paHee BbINyLLEHHOW NpoAyKUMW 1 peako AoCcTUraloT oobema
16-32M. M3Y ¢ HoMUHanbHLIM HanpspkeHvem 1,8 B opneHTpoBa-
Hbl Ha PbIHOK MOOWIIbHBLIX TeNnedoHOB. VIX CNOXHO NPUMEHSITb B
TOBUTENBCKMX KOHCTPYKLUMSAX U3-3a kopnyca BGA (KOHTakTbl 13
wapukos npunos). Ocratotcs TpexsonbToBble M3Y. OHM NoTpeb-
NS0T MOLLHOCTb Ha 60% MeHbLUe NATUBONLTOBbLIX M UMEIOT 00beM
8-128M.

MepeyeHb MMKPOCXeM, 0TOOPaHHbIX AN KapTpuaxa, npuse-
[leH B Ta6n. 1. Bce OHM UMEIOT NPYMEPHO OMHAKOBLIE NapameT-

Tasil1

Mukpocxema dupma
AM29DL32x AMD
MBM29DL32x Fuijitsu

MX29LV32x Macronix
LE28DW3212 Sanyo
M29W32x STM
TC58FVTB32x Toshiba

W19B32x Winbond
Mpumedanue - x=0...4

Panunoxotéu 6,/2004

417



MNKPOKOHTPOANERYI

pbl: Bpems BbiGopku 70-100 He, kopnyc TSOP-48, HanpsxeHue
nMTaHna 1 nNporpammmpoBanus 2,7-3,6 B, Tok notpebnenus 10-
40 mA. LokoneBska BbIBOAOB Y HUX YHUDULMPOBAHA U COOTBET-
cteyeT Hopmam JEDEC Standard No.21-C (puc.3). MNMocnepHas
umdpa B Ha3BaHNM MUKPOCXeM 0603HaYaeT TUN apxuTekTypsl: 0 -
Single Bank, 1-4 - Dual Bank (B 0aMH 6aHK MOXeT 3anucbiBaTbCs,

T TAT TAT TAT
32 M6 | HEEAAA R K A A 1T
T 1T T T
16 MouT | ! {1 A19 ]!
IEEEEEEECEEEEEEEEEEEEEREREREREEY VAREEEREEEEEEEH
SMOUTI [T E U [l LU E e frefrefryrge]t
-
4 M6uT o R i |
1 | Il
1, 2 MOnT! a1l ol aslaalastaslaz Nclnclm ;’; N”C'i:_'E:W NC INC | A8 | A9 1A101A11 MZMQIAM A1)

zizlzizizizizlzizizizizicinizlalolalalalzialaln
FLASH-N3Y pa3pagHocTbio 8/16 6uT *

48 BbiBOAOR, KOpNyc TSOP-48 (TSOP1)
20 x 12 MM, paccTosiHne mexay BeiBogamu 0,5 mm

HHHEEIE N I E I HHE

[€&—— EMKOCTb —»

T_T T_T T T T T T T T TTTTTT T TT Tar |

MO i o o oo £

o AL L

4-32 M6ut |||||||V|||V||||V|||||V||V||+

Pinc.3

a 13 Apyroro - OAHOBPEMEHHO CYMTbIBaTbCA MHPOopmMaums). MNo-
[o6HYyl0 TexHonoruio HasbiBaloT RWW (Read While Write). Mpe-
[lyCMOTPEHO CEKTOPHOE CTMpaHue, pJinHa cektopa 8-64 K6. Mme-
eTcs annapaTHas ¥ NporpaMMHas 3alumTa OT Cny4anHoro cTmpa-
HUS! LaHHBIX.

Hasnayenne BbiBogoB: A0-A20 Bxoabl WwwuHbI agpeca, DQO-
DQ15 - BXxoAbI-BbIXOA! WNWHBI AaHHbIX, /WE - pa3pelueHve 3anu-
cu, /RES - HavanbHbIi cOpoc, /WP - 3awmTa ot cTupanus, RY -
BbIXOA, roToBHOCTH, /BYTE - BbiGOpP pexunma 8 nnm 16 6ut, /OE -
paspeLueHue Bbixoaa, /CE - Beibop kpuctanna, VCC, VSS (GND)
- nuTanue u obwuii nposog, NC - He3aaeCcTBOBaHO.

Joctyn Kk BHyTpeHHum peructpam FLASH-M3Y nponssoant-
€ NPOrpaMMHo Yepes yHnduumposaHHbii npotokon CFl (Common
Flash Interface). K cuactbio, nsyuyats ero He npuaetca. OT FLASH-
MN3Y kapTpuaxa TpebyeTcs «kaHAMAATCKUA MUHUMYM> - 3anucaTb
OOHOKPATHO MAacCKB AaHHbIX, @ 3aTeM YMTaTb ero C NPOn3BOJb-
HbIM JOCTYNOM. HacTpansaTb pexvMbl He Hago, MOCKOJbKY Mpw
BK/IOHEHNWN NUTAHNS «MHTenneKTyansHoe» MN3Y nimumannsunpyetcs
Kak 06bl4HOe. [(naBHOe, NOACOEANHUTL B CXEME NIOT. «1» Ha BbIBO-
ool /RES, /WP, /WE 1 npasuibHO KOMMYTMPOBATb CUrHambI Ha
BbiBoZe /BYTE: nor. «1» - pexxum 16 6ut, nor. «0» - 8 6uT.

MeToabl conpsixeHus ypoeHein 3 B - 5B

Kak n3sectHo, B MD2 Ha pasbem CARTRIDGE BbiBeaeHsbl
nornyeckme curHansl, popmmpyemsie ot nctouHmka 5 B. OgHako,
B MHOropasoBoOM kapTpuixe OyaeT NPUMEHEHO TPexXBOJbTOBOE
FLASH-N3Y. Kak cornacoBaTb YpoBHU, 4TOObI M MUKPOCXEMa He
BblLLA U3 CTPOS, 1 ObICTPOAENCTBME 3aMETHO He YXyALWnIocs?

MpocTenwmii cnocob cornacoBanus - Pe3ncTuBHbIA. Conpo-
TUBNEHWe NOoCneA0BaTeNbHO BKOYEHHOro peauctopa R1 (puc.4)
KOM 6OMbLUM U He
T +5B VD1 _%_4 +*3B  chuwkom mansim.
DD1 R1 : DD2 OrpaHuyexvie cHu3y
] 1 3 | ¢ 1 )
¢ : d HbiM anonom VD1,
—C1 06pasoBaHHbIM p-n
J— Pinc. i . J— nepexonom obnac-
Mukpocxemsl. CornacHo Hopmam JEDEC Bce Bxoabl FLASH-TN3Y
OOMKHBI BbIAEPXUBATL BTEKaoWwmii Tok Im=20 MA. YunTeiBas non-
rOBPEMEHHYI0 HaJeXHOCTb, 3TO 3HaYeHne cneayeT MOHWU3UTb A0
no npubnuxenHon dopmyne: R1min[kOm]=(UBbIX[B] - 3,7) /
Im[mMA] = (4,5-3,7) / 4 = 0,2 kOm, rae UBbIX - HanpsikeHwe Nor.
«1» DD1.
LeHeM GOopMbI BbIXOAHOMO CUrHaNa 13-3a NapasMTHOro KOHAEH-
catopa C1, cocrosuero u3 emkoct MoHTaxa 10-20 nd u Bxoa-
HOM eMKkocTM Mukpocxembl DD2 (6-8 nd). Ecnu npunste ponyc-

TUMYIO 3aepXKy PPOHTOB curHana He 6onee t=30 Hc, TO Makcu-
ManbHoe conpoTtusneHne R1 paccunTbiBaeTcs no NpuGAnKEHHOM
dopmyne [3]: R1max[kOm]= 0,88 * t[Hc] / C1[nd] = 0,88 * 30 /
28 =0,94 kOm.

MToro, ontumaneHbii agnanasoH conpoTtusnenmii R1200...940
OM. Mukpocxema FLASH-IM3Y pomkHa nMeTb Bpems 4OCTyna He
6onee 90 HC, 4Yemy COOTBeTCTBYyeT, Hanpumep,
MBM29DL323TE9OTN ¢.Fuijitsu.

[Opyrvie BapraHTbl CONPSXEHUS, KaK TO, TPAH3NCTOPHbBIE KITo-
4n nnn 6ydepHble nornyeckme anemeHTsl cepum HCT nnbo Heo-
npaBAaHHO CNOXHbI, MO0 NPUBOAAT K elle GoMblueMy yxyaLue-
HUIO BPEMEeHHbIX napameTpos [3].

Mporpammatop FLASH-N3Y

BbibpaTtb MyKpocxeMy Ans kapTpuaxa u obecneuntb ee co-
rnacosaHne ¢ MD2 - aTo nongena. Ecnv ana nporpammmpoBaHnus
notpebyeTcs yCTPOWCTBO, B HECKOJLKO pa3 NpeBoCxofsiiee no
CTOMMOCTY Camy MUKPOCXEMY, TO FPOLL LieHa TaKOMY TEXHUYECKO-
MY pPeLLeHUIO.

Mpo6nema c nporpamma-
TOPOM He HagymaHa. N3sec-
THbI 3aBOJCKNE YHMBEPCANb-
Hble nporpammaTopsl
UniProg, ChipProg,
MultiProg, nossonsaiooumne
npowwusatb MN3Y emKOCTbIO
32M6uT ¢ paspspHoCThio 8/
16 6uTOB Yepes crneumanb-
HbIi NepPexofHNK CTOMMOC-
Tbt0 Ao 100 USD (pmc.5). Ho
3TO CAMULIKOM [O0POroe yao-
BOJIbCTBME AN151 NobuTens.

Mpepnaraetca BmMecTo
NPOMBILLAEHHOIO MCNONbL30-
Pnic)5 BaTb CamMoAeSibHbIN Nporpam-

Martop, a B kayecTse nepe-
XO[HOro ycTpolicTea - ISA-nono6Hyto po3eTKy, B KOTOPYIO BCTaB-
NieTcs COOCTBEHHO KapTPUOXK C 3anasiHHOV B HEM MUKPOCXEMOIA
M3Y. AnekTpuyeckas cxema nporpammaropa (puc.6) npencras-
nsieT coboi ynpoLLeHHbIn cumbros aByx ycTpoiicTs: Willem Prog
n EzoFlash Programmer (http://www.willem.org), HO Ha OTeue-
CTBEHHOW aneMeHTHo H6a3e.

Mwukpocxembl DD1, DD2 - 6ydepHble NPUEMHUKM CUTHANO0B
LPT-nopTa C TpeTb1M COCTOSIHMEM Ha BbIXoAe. OTO He0BX0AMMO,
4TO0ObI 6€CKOHPNNKTHO YnTaTh AaHHble n3 FLASH-M3Y yepes noc-
neposaTenbHbIV cABurosbln pernctp DD4 no uensm DO-D7. Bbi-
6op agpeca 3anucy UK YTEHWUS NPOU3BOAMUTCS NEPEHOCOM UM-
nyfnbCOB, MOCTYNAKLMX OT KOMMbioTepa no uenu: XP1:3 - DD1:12
- DD1:11 Ha Bxog, nnHeikun Tpex pernctpos DDS-DD7. CuHxponm-
nynbcbl CLK y HUX 06wue, noctynaiowme oT KOHTakTa 2 BUIKK
XP1 (DD1:14).

Peauctopbl R3, R4 «npusasbiBaioT» BxoAbl pernctpos DD5-
DD7 k o6LwemMy npoBoay. TeM cambiM yCTpaHsioTcs c6om B MO-
MeHT, koraa 6ypep DD1 nepexoomT B BbICOKOMMMENAHCHOE CO-
ctosHue. Pesuctopel R5, DR1 - cornacyowme no Bxogam LPT-
nopta. Mnpgnkatop HL1 cBeTUTCA BO BPEMS YTEHUS U 3annCu UH-
dopmauuun. Nnamkatop HL2 ykasbiBaeT Ha MCNPaBHOCTb CTabm-
nuaartopa nutanusa DA1 (5 B). MNuTaHne nogaetcs Ha pasbem X1
oT 06bI4HOrO ceTeBoro agantepa MD2, «Dendy» nnu nio6oro apy-
roro 6noka nNuTaHus, obecneymBaloLLEero NOCTOSIHHOE Hanpsxe-
Hue 8-16 B npu Toke 0,15 A. KoHgeHcaTtopbl C1-C8 cHuxatoT no-
MexXu Mo NUTaHWIO.

MporpammaTop nogkntoyaetcs K LPT-nopty IBM PC yepes
kabenb anvHoi 1,5-2 m. Pexum pabotel LPT - 06biyHbIN, SPP.
MporpammHoe obecneyeHne cBOOOAHO PaCMPOCTPAHIETCA Ha Cali-
Te http://www.willem.org ona DOS, Widows-9x/XP, Linux.

JeTanu n KOHCTPYKLMS Nnporpammartopa

Mockonbky YCTPOMCTBO COAEPXMT HEBOMbLLOE YNCTO INEMEH-
TOB, €r0 MOXHO BbIMOJIHNTL Kak Ha nedyatHon nnate (dann pas-
BOJKW pasmelleH Ha cavite PX), Tak 1 Ha «makeTke».

3ameHna mukpocxem: DD3 - K1533J1H1, DD4 - KP1533UP9,
DD5-DD7 - K176U1P2. BmecTo Habopa peanctopos DR1 HPM-9M
MOXHO YCTaHOBUTb 9 06bI4HbIX pe3uctopos 10 kOm 0,125 BT, nog-
KNo4mB nx Mexay uenamu 1-8, 13 n uenbio 14.

PoseTtka XS1 - nokynHoi 3apy6exHblii CnoT Ha 64 koHTakTa ¢
paccTosHveM mMexgay koHTaktamu 2,54 mMm. 3ameHa - pasbeMm

mMexay AByMsi Mukpocxemamun DD1, DD2 nonxHo ObiTb He CnmLu-

BbI3BAHO MapasuT-

TW CTOKa BbIXOAHOIO P-KAaHANbHOrO TPAH3UCTOPa Ha MOAJOXKY

3-5 MA [3]. MuHumansHoe conpoTueneHne R1 paccuntbiBaeTcs

OrpaHunuenne ceepxy ana conpotusnenns R1 Bbi3BaHo yxya-
48]
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XP1 DB-25M "LPT"

MUKPOKOHTPOAANERS

Pnc.6

"CARTRIDGE"
2 1 DD1 KS617THS DD4 K555MP9 HL2 I
DATA1 &< 11205, D % |5 popo 11 AN307T +5B X811 X81.2
DATAZ < 124 o 1 = orlor 2zl B | RE R2 390 14 A1 B1
DATA3 3 6 2 D2 | <J DDs kse1MP2 - L 14 A2 B2
DATAS & 41a 0] 22 3 [ D21D2 13 5y N\ A3 T 5 A4[A8 B3
6 5 D4 9 D3|D3 14 R322«k D |RG| 1 A3
DATA5 1 4 D4 : CLK[CLK 9 4 A5[AT|[ A4 B4 || A9
DATAG & 6 Ef D4 3| ps S ¢ 2 13 nslar 285 [[At0
8 712 |12 o D54 RA2 2K 3 A S
DATA7 ps | D 1 D D6 » D 6 10 A7|Aa12]| as B6 [[A18
] 8|1 [14 5 D6 5 R 4 >
DATAB <o olssriz] 06 o [1BCKl=—1 07 iy A6 || a7 BT [[a1e
ACK & 3 E2 D8 . o215 5 [ro| 4 |12 AoATS] agy  SBE [[A20
BUSY L 1 8 ( K1 12 A1]as || ag B9 |[A21
AUTO 12 1; DD2 K561/1H3 c o Pt RK c g 11_Az|a14] a10 ;Bm
INT 1
s”;i 7 Bt D] Y |5 paf 5] C R610k » R PR ] R B11
LN 6 | 4 1 1 SN A15]| a2 B12
onD &8 7 6] 22 2 [2 D5 A3 B13
19 D3 7 D6 R1 470 14 DD6 K5611P2 A13
8 |10 3 14— A16]| A14 B14
20 5] D4 . [o D7 N~ y At 7 [ o Tral 1 [ A2k 515
21 E1 A HL1 ANI30TB ClK 9] ¢ 5 [anbe Mg .
> e 05 | D] 8 1 s DD3.4 <> rAsT 6 o gy LM IWXE ZB”
24 15, 08 s 3 S84, 13[ 7 L1z iy 4 A18 Big]| -
E2 L |07 [ a1 B19
25 A7 15 13 A8
D |RG| 1 DO |[ A20 B20
-+ DD3.1 Gk 1) ¢ o [2 A8 A21 B21
' 14 +5B 11 A10
D 1 1 A2 L K BbiB. 14 DD3; k BiB. 16 DD1, DD2, DD4-DD7 14 3 5 AT D6 || A22 S B22|| A0
H Iri* ‘ DA S
DR1 DD3.2 o 38w g C2-C6 0,1 MK A24 B24
0k 3 sF1ls c DD7 K5611P2 D5 || a2s B25
K 14 KeobiB. 7, 9, 11 DD3; k BbiB. 8 DD1, DD2, A15 15 o |RrRa| 1 13 A16]D2 || A28 B26
R* DD4-DD7
2 2 DD3.3 o e 2 1? 21; D4 o 2 Sﬁ; €
3 7 : a 1 SAMTIAS2  paq KP142EHSA 3 —
2 5 S5 3 1 4 S6] = X1 VD1 K2126 14 2 A19]D3 || A29 B29
5y 203 3 114 R 4 230 530
5 5 S =
6 4 DD3 K555/TH1 g c7 L L c8 Iz A9 71 |Re| ¢ [DA20{S4 || A31 B%1
7 3 z 5 100 MKX25B—l— TO,‘] MK CLK @ c 2 |4 A2 T A32 B32
z
8 2 c x1 — L 6 14
9 1 S R
10 13 @ DA1 Al X81 A32
— 1
3 5 1
o o . DS1
CARTRIDGE oT HencnpasHoii MI?2. MomonaeT 1 KOMMbIOTEPHbIN R1-R24  yevooDLa23TEgo  R26-R41 "CARTRIDGE"
CNOT WuHbI ISA, HO ¢ JOpPaBOTKOIA, MOCKOSbKY B HEM 62, a He 64 o 680 5 29 75 pp XP14  XP12
—1~~\ =+ A0 |PROM| DQO (- \N"}F—= : :
KoHTakTa. [lopaboTka BbIMOJHAETCS NPOMNMIOM KOpryca B TOPLE. 1_|I 24] Py lS Dllg a1 g1
Ans dukcaummn nnatel KapTpUAXa XenaTeNbHO YCTaHOBUTL COOKY Z_S 23] 5 DQ2 i& D2[= 1T A2 B2
OrpaHVunTENb, HANPUMEpP, MeTaNMYeCKyIo CTOlKy. KpaliHuii pag, S—E 2| 3 Da3 EE D37 A3 B3
KOHTAKTOB KapTpuaxa 6yeT aNeKTPUYECKU «BUCETb B BO3AYXE», Q—S% Ad DQ4 %S% 10 || Ad B4 8
HO 3TO He CTPALLHO, T.K. CUrHanbl AybnnpyioTcs o6LMM NPoBO- TET A5 DQ5 ?Eﬁ 6 A5 B5 9
OOM. —|7 NN\ 8] AB DQ6 —|44 NN\ 71 11 AB B6 ||H17
AnekTpuyeckas cXxema MHOropa3oBoro KapTpuaxa (puc.7) [ oot —g1 A7 DQ7 =N 152 2; :Z H18
copepxmnT FLASH-M3Y DS1 emkocTbio 32M, ABOMYHBINA CHETYMK 9 7 22 ggg 32 BE] pr 25 B9 :;8
DD1, crabunusatop Hanpsxenus 3 B DA1. Paswem XP1 coctout £|S 6 a10 DQ10l|S P10 33 TTAt0 B10
U3 OBYX KOHCTPYKTUBHbIX ameneli C OOHOW W C APYrol CTOPOHBI 11_@ 51 a11 DQ11 ﬁE DU 3 {a11 B11
MeyaTHoM nnathl, KOTopble BCTaBAsoTCs B cnoT MD2 nnn B pozet- 112 IS 41 A12 b2l R 1212177 [[AT B12
Ky XS1 nporpammaTtopa. Pexumbl paboThl 3a4at0Tcst Axamnep- %S—Z A13 DQ13 %S% 2 ||A13 B13
HbIMM NepeMblikamn XT1-XT4 cornacHo Ta6n.2. Ha cuHxpoexop, [ o —A14 DQ14 NN 15115 [JA14 B14
T'ST A15 DQIS—{~NF—1 |[|A15 B15
Tasa.2 17 S~ (A1 c2,c3 |16 J|A16 B16|| E
NN A7 o1 0 |[[a17 B17|]| C
37 01 MK 3v
MonoxeHue Axamnepos %81—3 A18 vee G_||AM8 B18
Yucno wr NN A19 D7 ||A19 B19
- 20 10
XT1 XT2 XT3 XT4 A20 DO ||A20 B20
— D8 |[A21 B21
1 2-3 2-3 2-3 2-3
E—E%} CE : D6 [[A22 B22|[D15
2 1-2 2-3 2-3 2-3 o 9 OF D1 ||A23 B23[| D14
s o P9 WE D9 [[A24 B24||D13
4 -2 -2 23 23 = TZORES D5 ||AZ5 B25/|D12
8 1-2 1-2 1-2 23 W3 5 di D2 ||A26 B2
O BYT D10||A27 B27]| R
16 1-2 1-2 1-2 1-2 D4 ||A28 B28
. R25 DD1 74HC393 D3 _1A29 B29
C cueTymka DD1 nocTynatoT KOPOTKME UMMNY/bChl OTPULATENBHOM R 680 y 3 1XT13 Hoo |2HHASO B30
MONSIPHOCTM MPU KAXAOM HaXaTum Ha kHonky RESET B npuctas- [ 1> 1 clem2|1 o o SolY_[lAst B31
Ke. BbIx0ZHblE CUTrHaMbl CHETYMKA KOMMYTUPYIOT CTapLume paspsi- 20010 —_ 1XT23 G ||As2 B2 ¢
abl A17-A20 wuHel agpeca DS1. MNMonyyaeTtcs annapaTHoe pa3bu- S 2R 2t4o A
eHne MaccuBa Ha 6aHKK NamsTH, B KaXAOM U3 KOTOPbIX HAX0OWT- 21 XT3
Cs1 CBOS UTPOBast MPOrpaMma. 131 458 o
MepekntoyeHne pexvma 8-16 BUT NnponcxoamT aBToMaTUYEC- 12 g 2
Kv yepes KoHTakT B27 pasbema XP1. Koraa kapTpuax BCTaBeH B 3v 141y s|® 1XT43
poseTky XS1 nporpammaropa, To nogaetcs nor. «0», koraa 8 MD2 2
- Jior. «1».

Pesuctopel R1-R25 cornacyiot yposHu 3 B - 5 B. Peanctopsl
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MNKPOKOHTPOANERYI

R26-R41 - 3alwnTHble Ha cnyyar nogadn Ha BXOA KapTpuaxa Ha-
npspkeHnst 5 B. Pesuctopbl R42-R44 o6ecneyvBaioT NpuBA3KY
JIMHUIA K WinHe nuTanns. KongeHcaTtopsl C1-C4 cHMxaloT uMnynb-
CHble MOMexw.

[eTanu n KOHCTPYKLUS KapTpuaxa

Mwukpocxema DS1 - niobas n3 cepun MBM29DL32x B kopny-
ce TSOP-48 c Hymepauueli BbIBOAOB MO 4acoBOW cTpenke. Ans
CNpaBskw, CYLLECTBYIOT KOHCTPYKTUBHbIE PA3HOBUMAHOCTU MUKPO-
CXeM C Hanpas/ieHVeM BbiBOAOB NPOTVB 4aCcoBOW cTpenku. Mx
MOXHO MCMONb30BaATb, HO C U3MEHEeHMEM NevaTHOW NnaTbl.

Pacwwndposka o603HaveHns MBM29DL323TE9OTN cornac-
Ho DATASHEET (http://fj.spansion.com/datasheets/e520881.pdf,
1,4 M6): <MBM>» - ¢.Fujitsu, «29» - cepusi, «<DL» - nutanne 3-3,6
B, «323» - emkocCTb 6aHKOB 8 1 24M, «TE» - 3arpy304Hblii CEKTOP B
Hauyane, «90» - Bpems goctyna 90 He, «TN» - kopnyc TSOP-48 (no
yacoBoli cTpenke). [lonycTumble 3aMeHbl B 0003HaYE€HUN: EMKOCTb
6aHkoB - «320, 321, 322, 324», 3arpy304Hbli CEKTOP B KOHLLE -
«BD», Bpems goctyna 80 Hc - «80». [Mpn ncnons3oBaHny MUKPO-
cxeM apyrux ¢bupm u3 Tabn.1 cnefyeT BHUMATENbHO NPOYMTaTh
nx DATASHEET 1 BbISICHUTb Ha3HavyeHne OykB 1 umbp, 4TOObI
cnyyanHo He 3akasatb 3Y B BGA-kopnyce.

Mwukpocxema DD1 noBepxHOCTHO-MOHTUpPYemas, SOP-14,
SMD. BMecTo Hee MOXHO NPUMEHUTL Nlo6oW 4-paspsaHblii ABO-
WYHBIA cyeTymK, paboTalowmii npu nutadnm 3 B. MopoinaeT naxe
K5611E10 ¢ COOTBETCTBYIOLLMM M3MEHEHMEM pacnaliku BbIBOOOB.

CrabunmsaTtop DA1 NJM78L03 ¢.New Radio Japan (http://
info.hobbyengineering.com/specs/NJR-ae06004.pdf, 189 K6)
nmeeT orpaHnyeHve no makcumaneHomy Toky 0,1 A. Tem cambim
yMeHbLLAeTCst BeposiTHOCTL Npo6os FLASH-M3Y npu noseneHun
«TUPUCTOPHOr0 adpdekTa». Kak nokasbiBaeT NpakTuka, MMKPOCXe-
Mbl namsatn &.Fujitsu He cTpagaioT 3TUM «HedyroM», 04eBUAHO 13-
3a TEXHOIOTUHECKMNX «HOY-Xay».

KapTpuax BbIMONHEH Ha ABYXCTOPOHHEV NevaTHon nnarte Ton-
wuHort 1,5 MM n rabaputamm 84 x 68 MM (PUCYHOK TOMOAOTUM
pa3melleH Ha cante PX). MnaBHoe - 3TO TOYHO BblAepXaTb AON-
MOBbIE PACCTOSHUSA Mexay namenamu pasbema XP1 n nposectn
TOHKMEe AOPOXKK K Mrkpocxeme DS1. MnaTa paccuntaHa Ha ycta-
HOBKY 4/N-Pe3nCTOPOB M YNN-KOHAEHCATOPOB Tunopasmepa 0805
(1206, 0603). ObbI4HbIE PE3NCTOPLI U KOHAEHCATOPLI TOXE MOryT
yCTaHaBnMBaTbCs C POPMOBKOW BLIBOLOB MO MECTY.

Mariky Bcex SMD-anemMeHTOB NPoM3BOAAT NASSILHNKOM C TOH-
KO 3aTO4EHHBIM XasioM Moz, ynon x4 nnm x6. MNpwv Takow TexHono-
MU MOHTAXHMK 5 paspsaa BPYy4HHYIO NPOW3BOAUT Mariky MUKPO-
cxembl DS1 3a 15-20 MuHyT.

Ecnv BOBHWKHYT CNOXHOCTU C U3roTOBIEHWEM NeYaTHOW nna-
Thbl, TO MOXHO pa3obpatb HencnpaeHblit SEGA-kapTpuax, yoanmTb
C HEro aneMeHTbl M MPUKPENUTb Ha BUHTAX BHELLIHIOIO MOHTaXHYIO
nnaTy. Ha nocnepgHer pacnaste MUKPOCXEMbl TOHKUM NMPOBOAOM
B amanesor mnzonaumm (http://shedevr.org.ru/stuff/subpages/
sega/micro_big.jpg, 52 K6). Ecnn kpynHO noBe3eT, TO BHYTpU
SEGA-kapTpuaxa MOXeT 0Kka3aTbCi MUKpOCxema B Kopryce
TSOP-48, Torpa oHa NpOCTO MEHSETCS HOBOWA.

MNopsipok pa6oThbl

MepBbIM Aenom cnepyeT 3anacTuch GUHapHbIMK daitnamm ¢
MPOLUMBKAMWN UIPOBbLIX Nporpamm. Mo-gpyromy mx HasbisaoT 00-
pasamu M3Y nnm «pomamun». Caenatb 3T0 MOXHO CaMOCTOSTENb-
HO, NepeKkonMpoBaB MHPOPMALIMIO C MMEIOLLIMXCS B HANMYUK Kap-
Tpugxen B IBM PC npu nomowwm gamnepa (puc.8 [1], yny4iien-
HbI BapuaHT astopckoro MO pasmelleH Ha cante PX). [pyrov
BapuaHT - npuobpect CD € 3anMcaHHbIMU Urpamu UK ckavatb
nx ¢ MiHtepHeTa. OpurnHanbHble NPOLIMBKM Pa3MeLLLeHbl Ha can-
Te http://www.emu-russia.km.ru, pycudunumposanHbie - http://
shedevr.org.ru, http://tv-game.narod.ru.

WTak, bin-¢pannbl urposbix nporpamm nonyyeHsl. Ecnv npep-
nonaraeTcs pasMecTuTb B KapTPULXKE «MHOFOMUIPOBKY», TO UMPbI
Heo6x0AMMO CKOMMOHOBATL B NakeT. Beuay nx pasnuyHon anm-
Hbl, CKNlemBaTb «B 7106» Hefb3s. ABTOpckas yTuamTa «Cknenwmk»
(dann «writer.exe» pa3melleH Ha canTe PX) no3sonset ckomno-
HoBaTb G5iokn no 2, 4, 8, 16 urp B Ananorosom pexume. Mpu
«cKevike» pinHa ntoboit urpel NPpUBOAMTCS K Bamxaiiemy 60ib-
Wwemy 3HaveHuio: 2048, 1024, 512, 256 K6.

[Janee noaknio4aoT NPOrpaMMaTtop K KOMMbIOTepy, yCTaHas-
NNBAIOT KAPTPUAX (BCE AXamnepbl B nosioxeHne 2-3) 1 3anycka-
0T nporpammy «<EpromM51.exe» (aBTopbl - Mike Coates, Gitti leo,
Ha cainTte PX nmeetcs ee konusa ¢ 3apaHee BHECEHHbIMW Havaslb-
HbIMW ycTaHoBkamu). TecTupyloT nporpammatop: «Help-Test
Hardware», nomkHa nossutbca Hagnuce OK. [ng 3anucu darina
B KapTpuax BblbupaioT: «File-Load-<ums bin-daiina>-Action-
Erase-Action-Program» (puc.9). Bpems 3anv1cu nonHoro kaptpua-
Xa - 25 MuH. 10 OKOHYaHUK BBIKTIIOHAIOT NUTaHWe NPorpamMmmaro-
pa, U3BeKalT KapTpMaX, CTaBaT Axamnepbl cornacHo tabn.2 B
3aBNCMMOCTYM OT uncna urp. Tenepb BCTaBASIOT yCTpOncTso B MD2
1 NpyU HeoBX0AMMOCTU MEHSAIOT Urpy KHonkov RESET.

Yucno ponyctumelx nepesanucen kaptpuaxa 100000-
1000000, Bpems xpaHeHus 10-40 neT, 4TO NO3BONSET NPUCBOUTL
eMy Ha3BaHWe «Be4Hbli». ECv B 03HAaKOMUTENbHbIX LieNsX rpatb
no OAHON nrpe B fieHb, TO OCUANTL BeCb apxuB SEGA-urp yaacrtcs
3a HeCKOJbKO NeT. [ina cnpaekun, 03HAKOMUTESbHbIV MPOCMOTP He

_——
o P DD1_KP580BBS5A DD2 K555KM12 "SEGA-CARTRIDGE"
’ XP1 LT - R v--R17| D0 6 >— xst.1 xs12 —<
DB-25M 100 DTO 34 4 A0 Do | MS
! —— | Q0 DO | IOP | PAO D45 A1 GnD SOUND4 | B1
ISTROBE | 1 _H—{~~ DT1__ 33 3 Al D1 +5V
| LI=—"" D70 D1 PA1 D8 4 7 INO A2 | 45V WDOG | B2
DATAD | 2 —{~~ DT2 32 2 A2 D2 Q A7
=——""1 D1 D2 PA2 D12_3 A3 A7 SOUND5 | B3
| [ oATAT |3 1~ oo 31| . pas |1 A3 D3 A0 SRR 5 2 A8
DATA2 | 4 —{~~H ora o430 | o, pag |40__Ad T A6 5 6 29 Be A9
| DATA3 | 5 —{~~H DT5 29 39 As| —Ez A11 A7
DATA4 | 6 —NN] | pra DT6 28] 2° PAS 38 A6 A5 A8 ALl Al B6 A18
I IS |
| _DIT5 D6 PA6 D110 AT A5 Al8_ | B7
DATAS | 7 —{~~ DT7___ 27 37__A7 Do | Ms A2 A9
L=—=""DT6 D7 PA7 D5_ 11 A8 | A12 A9 | B8
DATA6 | 8 —{~~ D1 Ad A20
=—""1 D17 — — D9 12 9 N1 A9 Al A2 | B9
| [patar 9 3N el 9 18 A8 D2 Q A13 A0 510
IACK 10 —{~~ IN2 Q2 8 A0 PB0 19 A9 D13 13 D3 A3 A3 A2
=" N3 A PB1 Al A3 A2 | B11
BUSY | 11—\~ 20 A10 — Al4
=1 NI — PB2 15 A2 A14 H+V__ [B12
| PE 12—~ Q3 6 | — 21 All — ez A2 e 213
SELECT | 138 —{~~ N9 sy ce PB3 22 At2 — — A5 A2 v
= | af c2 — PB4 Ko 14 16 +5V Al4]|  A15 H B14
IAUTOF | 14—~ 23 A13 0 vee Al
=11 1cH 2,2uK PB5 KI_ 2 8 A5 A1 HSCLK | B15
| [7ERROR | 15 ——{SN] 24 _Al4 1 GND A6 NG BT
INT [ 16 N~ 22 35 PBS 55 Ats L AD Al6 log
| sloT 1 | 93 RES PB7 A7 AO ics__|Bi7 q
L~ — 8
| TCERED [ 7 R20 14 A6 DD3_K555K12 o7 F1A1B] GND /AS__ | B1
| 7| 68k PCO D2 6 A9 D7 CLK__|B19
GND__ | 19— 15_A17 DO | Ms DO
| oo 20 R18 PC1—=—e D6 5| . o8 A20[ DO /DTACK | B20
| 68 k — PC2 D104 7 N2 A21 D8 XB21__| B21
| GND | 21 — Qo 36 | 17_A19 D2 Q D6 D15
7 WR PC3 D143 A22 | D6 D15 |B22
GND_ | 22 71 E 5] —— 13__A20 D3 D1 D14
| oo 25 1— RD PC4 - —rrs . oo A23| DI D14 [B23 — =
GND | 24— ’ 2 [ | PSS wo| —H ez D5 A2el D9 D18 {82415
I oo 51— | = vee PC6 [~ o2 A25| D5 D12 |B25
| L—GND PC7 03 10| s D10 A2 | D2 /LOMEM [B26] .
_ LPT-kaGer, | _ | o7_11] o, o2 A27| D10 /RES | B27 5
I vy D1 12] O Q 19N = A28 | D4 /WE1 | B28
I D15 13] o1 A29| D3 /WE2__ | B29
A30 | D11 /SRES | B30
c1 22 mK HL1 AN307T Ii - - VT ey <531 Bt /cﬁ
/l/| - A3z _GND ICHECK | B32
R19 430 /\ Ko 4] vec L8
Pnic.cll ~~1 i —= +5B [KI_ 2 8
N 1
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—Ters BT . Pesncrop R22 yaanuts.
=5 Willem Eprom [0.97}a)- Wrest_32.bin OcranbHoe cM. puc.7 m
File Edit Dewice Action Help A
S DS2 SRM20256LM10
= H ‘g lEe Qe A PCB3 % < 0 10 o Tnantl oo 1110
1 9 12 D1
| 23320 | 28| S EERY,
3 7 A2 D2 15 D3
Size & Checksum | D3FFFFF  |04B032 2 51 A3 D3 =2
Shift & Pattern adr [A0->A21 [ 0x200000 - 5 5| D4 N5
Require Adapter A5 D5
twP 1 |2-D us 6 41 a6 Ds o DO
PRl . 7 3 19 D7
WE T | 0 TSOP48 8/16bit mode 8 25 2; ol PR
o
- 9 24 N
Vpp[1 2 3 4 5 6 7 8 9101112 PSOP 8/16bit mode A9 AV
ON 10 211 0 T ras
o1 28 ol 47«
Buffer | temp | Configs | Test H | Configs F'IE18F| E 12 2 A12 >
| Hardware Error : Check Power & connection o |13 26 28| |/
8 ha A13 VCCH—s |/
Pnc.9 g L a14
3
HapyLlaeT aBTOpckMx npae. CumTaeTcs, YTO NoNb30BaTeNb Brpa- Jlutepatypa « |C2  20) cs | w -
Be caenatb cebe 0fiHY KONUIO MMEIOLLLeCS Y Hero Nporpammel, He 1. Pomuk C. E 22 ] oE | % 14 G 2
U3BNEKas M3 3TOr0 KOMMEPYECKON BbIroApbl. «CeKkpeTHble» NopTbl 27] WE S |lenp Q
WrpoBble «rypMaHbl» MOFyT PaCLIMPUTL BO3MOXHOCTM yCTpoii- B «Sega  Mega ) @ 1 o 521 s
cTBa BBefeHnem B Hero O3Y DS2, pewndpaTopa agpeca DD2,  Drive-Il».//Paano- 34 =z
pasessbiBaiolLero auona VD1, RC-dunstpa R46C5 1 6atapen GB1 mup. Balu komnbio- 052 DD2 74HC138 R45
3 B (puc.10). Ixamnep XT5 nepeknoyaeT agpecaumio, ero no-  1ep, 2002, Nel1l, ~ | X 1 Dol 115 680 J
7 - - by ! 1 0
noxeHune noabupaeTca akcnepumeHTansHo. MNocne Takol moaep c.35-37. & |H20 2 12
HM3auMK B kapTpuaxe 6yayT COXPAHATLCS OTNIOXKEHHbIE NO3NLMK 2. HackoBeu Y., z 3 2 1 13 c2
urp. Mpaepa, ata PyHKUMA UMeeTCa Aaneko He BO Bcex urpax,  Jlaxos B. Yuusep- H c ‘e 4 2
MO3TOMY MONL30BATENIO NPEACTOUT CAenaTh BbiOOP W PEelnTb,  CasbHbIi BUAEOKOM- S 5IV 16 5V
HaCKOJIbKO OMpaBAaHO YCNOXHEHNE CXeMbl Y KOHCTPYKLIMK. nnekc ans «SEGA»./ € & \Y]
FOBOPST, YTO XM3HEHHBINA LMKN MPUCTABKM 3aKaHuMBaeTcs ¢ /Paauomobutens. = 5V 6 S G 8 G
npopaxen nocnegHero kaptpuaxa. B ctpaHax CHI™ «<BeyHo3ene-  Baw komnbloTep,
Hoi» MD2 noka Takasi cyasba He rpo3uT. Bonee Toro, y Hee no- 1999, Ne5, ¢.23-25.

SBUINCb HOBblE NOKJIOHHMKMN 13 yncna ¢paHoB, NOYYBCTBOBABLUNX
HOCTaNIbIMI0 MO «CTapbIiM, AOOPLIM» BpEMEHaM, KOraa 3a npucras-
kot SEGA MOXHO 6blIo AHAMMW NPOBOAMTL BPEMS.

3. Jlewmrckmii C.
WUcnonb3oBaHne mukpocxem namsity cepum AT45DBxxxB B cucTte-
Max ¢ Harnpsixeuvnem nutanus 5 B. - http://www.atmel.ru/Articles/
Atmel23.htm, 2002.

[\ fissgaaldial Ij___h
KOMI'IbIOTEPHbI PU
rvdeckue aH bI-T'€H aTOpbl
6- 32 Ka{Hana ‘I 0 l400|MI'IJ, /{ L
m}aTa*o‘:u.un pacL 100+§OO1A 1000-MF
a- reHepaTop, y :
e KOHT o}mep GPIB (K ]

,D,pyl(osam nnaTtu

MpoekTyBaHHSA, BUrOTOBJIEHHSA
Ta MOHTa)K IPYKOBaHUX Mnar 3
TeXHOﬂOrI‘IHMMM NMOKasHUKamMm
BiANOBiAHO BMMOT Mi2kHapopAHOro
cTaHaapry.

YkpaiHa, 61644, m. Xapkis, Byn. dKoBTHeBOI peBoniouii,99,
XapKchbKe AepxaBHe Bupoﬁuuue 06’eananua «<MOHONIT»

FonosHe m.qnpmemcrso XAn3 im.T.lM.Wes4yeHka

KoHT. Ten/¢pakc opopmneHHa 3akasy 20-96-76
E-mail: monolit@zish.kharkov.ua
http://www.zish.kharkov.ua

YkpauHa, Kues, yn. YucTtsakoBckas, 2, 0op.24
T/¢: (044) 4432571, 4517013,
http://www.contact-sat.kiev.ua
E-mail: contact@contact-sat.kiev.ua
CnyTHrKOBOeE, KabenbHOe TeneBnaeHe n akceccyapsbl.
Mpepcrasutens Telesystem, DIPOL, Mabo, Sharp B YkpanHe

: IMANPHEMCTBO ﬂ
e [
«TPIOA» iz ™
PagionamMnu Bia BUpoOGHMKa:
I, THU, TK, I M, I'MH,
IcC, 1v, 6H, 6I1 ra in.
TipaTpous, KAiCTPOHH,
pospaauuku, PEVY, Binukonn
kourakTopu TKC,TK/I T1a iH.
BY, HBU-TpanancTopn,
pagionamnu Hi-End.
3i ckaaay Ta mia 3aMOB/IEHHS.
lapaHTisi, I0CTaBKa, CHHKKH

(044) 422-65-10 (c 9.00 go 17.00)
www.triod.kiev.ua E-mail: ur@triod.kiev.ua
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AUDIO HI-F)

ABTOMOGUNBLHLIN YM34 2x22 Bt (TA8210AH/AL)

Mpepnarae-
MbIii Habop MA-
CTEP KUT
NM2044 nosBo-
T cobpartb aB-
TOMOOUNbHbIN
ycunutens HY,
obnapatowmin
MWHUMAJIbHbIM

tOpwii Caankos, r. Mocksa

CTBe paanaTopa MOXHO UCMONbL30BaTb METAIMHECKNIA KOPMYC N
LLIACCKM YCTPOWCTBA, B KOTOPOE NPON3BOAMTCS ycTaHoBka YHY. B aTom
cry4ae MMKPOCXeMy C KOPMyCOM YCTPOMCTBa HeOBXOAMMO Coeau-
HATb Yepe3 CNI0ASHYIO MV PE3VMHOBYIO 3N1EKTPOUSONSLMOHHYIO NPO-
knagky. [py MOHTaxe pekoMeHayeTCs MCNOoNL30BaTh TeMIoNPOBO-
Hyto nacty Tuna KTM-8, ons nosbilweHns HapexHocTn pabotsl UMC.
Mexay KOprnycoM MUKPOCXeMbl U paayaTopoM Heobxoaumo ycTa-
HOBUTb AN3NEKTPUHECKYIO TEMION30NALUUOHHYIO NPOKNAAKy.

HL1 R1 co
———T—3 i
X5
I O +Vce
et o] w0 ]
X1 Cs 15 X6
|
o—ils 0 +OUT1
Pnc.| c3
X2 3 16 X7
|
GND o7 J:h < 0 -OUT1
KO3PPULMEHTOM HENMHEVIHBIX NCKXKEHWI U YPOBHEM SW1 (MUTE) 1 " I
COOCTBEHHbIX LyMOB. OCHOBHOE ero Ha3Ha4eHue - < ‘é‘ 3
YCTaHOBKA B aBTOMArHI1TOJE BMECTO CTApOro YCUIN- “ c4 s DA 13
Tens HY ans noBbilLEeHNS ee BbIXOJHOW MOLLIHOCTM GND °:|_ _|:||+—
VAW 451 NPOBeAEHUsT MepPONpPUSATUIA Ha OTKPBITOM _c11 c12
BO3yXe C MCMO/b30BAHNEM aKKyMYJIATOPHOM BaTa- 4 G2 7 11 X8, ouT2
peu 12 B B Ka4yeCTBE OCHOBHOrO MCTOYHUKA MUTAHUS N2 © +IC6 c7
annapatypbl. Bnarogaps ©cnonbL30BaHWIO MOCTOBOM . 6 12 S ouro
CXeMbl BKIIIOYEHWS YCUIUTENb Pa3BMBaeT MOLLHOCTb X10

[0 22 BT Ha Harpyske 4 OM B Kaxa0oMm U3 AByX KaHa-
noB. YCTpOICTBO 06nagaeT mansimu rabaputamu,
LUIMPOKMM AMana3oHoOM NUTAIOLWMX HaMpPsXEHN
N COMPOTUBAEHWI HArpy3Ku.

C4 - 220mk/25V
C5,C6 - 1000pF

C9 - 2200mk/25V

TexHnyeckue xapakTepucTUKN ycunutens
HanpsoxkeHnve nutanns, B ... 6...18, Tunosoe 14,4

MnkoBOE 3HAYEHNE BbIXOAHOIO TOKA, A ...ccvvveeveiieeeeiin, 9
TOK B PEXMME MOKOS, MA .....coiiiiiiiiiiiiiienniiiiiieee e 120
JonrospemeHHas BbIXOAHAS MOLLHOCTb, BT
Un=14,4B,RH=40M,Kr=10%, F = 1kl4...c00eee..... 22
KoaddurumeHT rapmonmnk, %

Un=13,2B,RH=40mMm, Pebix=1BT1,F =1kl ....... 0,04
KoadduumneHT yeunernuns no Hanpsxenuto Au, ab .......... 50
BxogHoe conpoTuBAEHNE, KOM ..........eevvvvveeveiiiiiiiiiiiinnnns 30
[unana3oH BOCNPOM3BOAMMbIX 4aCTOT, [L,.......... 20...20000
Pa3amepbl Ne4aTHOM NAATBI, MM ......coovivriiiiieeeniiiniee, 65x27

O6wuii BUL ycTpoiicTBa NpeacTasneH Ha puc. 1, a anekTpu-
yeckas NpyHUMNUanbHas cxema - Ha puc. 2.

YHY knacca Hi-Fi BbinonHeH Ha MHTErpanbHon Mukpocxeme
TA8210AH/AL (DA1). 9ta MMC npegnctasnset coboin YHY knac-
ca B v yctaHaBnvBaeTcs B aBT0O-ayAMOYCTPONCTBAX AN MOJy4e-
HMS BbICOKOKAY€CTBEHHOrO BbIXOAHOIMO MY3blKaJIbHOrO CurHana
cpenHel MOLWHOCTM. Mukpocxema COOepXUT ABa WAESHTUYHbBIX
MOCTOBbIX YCUANTENS MOLLHOCTBIO A0 22 BT Ha Harpy3ke 4 Om.

Oxamnep SW1 npepgHasHadeH Ang ynpaBieHUs pPexXvMOoM
MUTE (2-3—0N; 1-3—0FF). Ixamnep SW2 npegHa3HayeH ons
ynpasnexus pexmmom STAND-BY (2-3—ON; 1-3—0FF).

Oco60e BHMMaHWe cnenyeT 06paTtuTb Ha NOAKIIOHYEHNE MVIK-
pOoCXxeMbl K MICTO4HUKY nnuTaHns: UMC upe3BbiqaiHo HyBCTBUTEb-
Ha K HanpsbkeHuto nutaHus - makcumym 18 B. MNepenoniocoska
MCTOYHMKA HaMnpsXXeHUs nutaHus npuBoauT K Bbixogy MMC un3
ctposi (Uobp = 6 B makcmym).

KOHCTPYKTVBHO ycunuTenb BbINOMHEH HA NeYaTHON nnarte u3
$ONLrMpPOBaHHOIO CTEKIOTEKCTONMTA C padMepammn 65x27 mm
(pmc.3 - Bua, cHnay n puc.4 - suga ceepxy). KoHCTpyKums npenyc-
MaTtpvBaeT yCTAHOBKY NnaTbl B KOPMNYC, AN 9TOro npeaycmoTpe-
Hbl MOHTaXHble OTBEPCTUS MO KpasiM Miathbl No4 BUHTLI 2,5 MM.

[nsa yno6cTBa NOAKNIOHEHUS MUTAIOLLEr0 HANPSXeHUs, uc-
TOYHMKA CMrHana 1 Harpy3ku Ha nnate npenycMOTpeHbl noca-
[l04Hble MeCTa NOopA, LUTbIPEBbIe KOHTAKThI MW KNEMMHbIE BUHTO-
Bble 3aX1MbI.

Mwukpocxemy yeunuTenst He06X0AMMO YCTaHOBUTbL Ha Temno-
0TBOZ, (B HABOP He BXOAMT) nnoLanbto He meHee 600 cm?. B kave-

C1,C2 - 4,7mk/25V
C3,C7 - 47Tmk/25V

C8,C10...C12-0,1mk

SJ_ 4 | 6 & G SW2(STEY)
R1 -2k 321

R2..R5-2,2

_EO GND
Pnc.2

DA1 - TAS210AH/AL

HL1 - cBeTOAMO nro60|?1ﬁ3mm
3aknioyenue
YT106bI COKOHOMUTL BPEeMS 1 M36aBUTb BAC OT PYTUHHOM pabo-
Tbl MO NMONCKY HEOBXOAMMBIX KOMMOHEHTOB U M3rOTOBMIEHUIO MNe-
yaTHbIX Nnat, «Mactep KUT» npepnaraet Habop NM2044. Ha6op
COCTOMUT 13 3aBOACKON NeYaTHOM nnatsl, BCeX He0OXOANMBIX KOM-
MOHEHTOB M MHCTPYKLMMN N0 cOOpKe 1 aKcnayaTauuu.

Bonee nogpo6HO 03HAKOMWUTLCS C AaCCOPTUMEHTOM Haluei
NPOAYKLMN MOXHO € nomoLbio katanora «sMACTEP KUT-2005» n
Ha cante www.masterkit.ru, roe npeacTaBneHO MHOIO NONE3HOM
nHdopMaLMn Mo 3NEeKTPOHHLIM Habopam n moaynsam «Mactep
KWT», npuBeaeHbl anpeca MarasvHOB, rAe UX MOXHO KyMnuTb.

Ha caitte paboTtaeT KoHbepeHUMs N SNeKTPOHHAs noanucka
Ha paccblnky HoBocTel. B pasnene «KUTbl B XXypHanax» npeano-
XeHbl pafiMoTeXHN4Yeckne CTaTbn 415 CNeLmnanncToB 1 paavonio-
GuTtenen.

Hab6opbl «Mactep KUT» 1 xypHanbl «Pagnoxo66u» MOXHO
KynuTb B MarasumHax paguogetanen Bawero ropoaa.

aster KIT A2044

Pnc.3
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Appeca HEKOTOpbIX Mara3mHOB, CNELUaNu3npPyIoLMUXCca Ha NPOAYKLUN

MACTEP KWUT u xypHanax «Papgnoxo66u»
YkpauHa

«Kepp-nnoc» - NoceINTOpr: Habopbl MO NOYTE HANOXEHHLIM
nnarexom (B npegenax YkpauHsol), e-mail: kedrplus@mail.ru, Ten.
8-067-7825591; 03190, Knes-190, a\a 56

Kues

«MHnumatuea», e-mail:ic@mgk-yaroslav.com.ua . Ten.: (044)
234-02-50, 235-21-58, dakc: (044) 235-04-91, yn. pocnasos Ban,
28, nomelleHve cepsucHoro ueHtpa «SAMSUNG»; pbiHOK «Pa-
anoniobutens» (yn. YWwuHckoro, 4), Toprosble Mecta Ne43,44.

«Nmpap», e-mail: masterkit@tex.kiev.ua, yn. dertapesckas,
n. 62, 5-n atax, opuc 67. Ten/dakc: (044) 495-21-09, 495-21-10,
pbIHOK «Paguoniobutens» (yn. YWWHCKOro, 4), TOprosble MecTa
Ne 45, 46, 47.

«HukC», e-mail: chip@nics.kiev.ua , http://www.nics.kiev.ua,
yn.®nopexuun, 1/11, 1 atax, 24. Ten: (044) 516-47-71, 290-46-
51, pbiHOK «PaauoniobuTenb» (yn. YwmnHckoro, 4), Toprosble Mec-
Ta Ne 108, 109.

«Pagunoman», http://www.radioman.com.ua, yn. Ypnosckas, 4.
12. Ten. (044) 255-15-80

Opecca

«NAD JOC», e-mail: nad@paco.net, yn. Ycnenckas, 4. 26
(Bo nBope) . Ten. (0482) 34-48-84, dakc 47-69-94. PagnopbIHOK,
mecTo Ne 10, no BockpecHbIM aHsim ¢ 8.00 no 14.00.

Poccusa

MockBa

«Pagnoxo66u», e-mail: radiohobby@dessy.ru,

http://www.dessy.ru, yn. 2-9 Bnagumupckas, nom 3. B nome-
weHunn 123-ro otaenenns ceasu. Bxog co agopa. Ten. (095) 305-
69-11. Bpems paboTbl: noHeaenbHUK - natHuua: ¢ 10 go 18; cy6-
6ota: ¢ 10 no 17, 6e3 nepepoiBa Ha 06en. BbixogHoi: Bockpece-
Hbe.

«MuTpaKoH», e-mail: mtk@mitracon.ru, http://
www.mitracon.ru, 3-i1 MaBnosckuii nep, a. 14/18, ctp. 1. Ten: (095)
237-10-95, 237-11-29. dakc 959-96-32. Mpoe3a fo c1. M. «Cep-
nyxoBckasi», «[laBeneukas», nanee 10 MUH. NeLKOM.

«4un n Oun», e-mail: sales@chipindustry.ru , http://
www.chipindustry.ru, yn. Berosas, a. 2. yn. Funsposckoro, a. 39.
yn. 3emnaxon Ban, a. 34. Ten. egnHon cnpaso4Hou: (095) 780-
95-09, ont. 780-95-00, dakc 671-31-45.

«MocbinTopr», HABGOPbLI MO NOYTE HANOXEHHLIM MAATEXOM, e-
mail: post@solon.ru, http://www.solon.ru, 111401, r. Mockaa, a/s
1. Ten. (095) 304-72-31.

«Ha Moxaiike», pagnopblHOK, nae. 14/22. Mpoesa [0 CT. M.
«Kunegckasi» unu «MonogexHas», nanee 6ecnnatHbIM 3KCNPeCCcoM
0o MarasuHa «Tpu kuTta». Bpemsi pabotbl: 9.00-18.00. BeixonHol
[eHb: NOHeAeNbHUK.

«LapvubiHo», pagnopbiHOK, mecTo 126. NMpoesa o cT. MeTpo
«LlapnumnHo», nanee newkom 5 muH. Bpems pabotel: 9.00-16.00
6e3 BbIXOAHbIX.

C.-MetepO6ypr. <Mera-OnekTpoHuka», e-mail: info@icshop.ru,
WWWw.icshop.ru - Mara3uH aneKkTPOHHbLIX KOMMOHEHTOB on-line, yi.
Bonbwas Mywkapckas, g. 41. Ten: (812) 327-32-71, dakc: (812)
320-86-13

Bapnayn. «[1oTok», e-mail: escor_radio@mail.ru, yn. Tutosa,
a. 18, 2-ovi stax. Ten. (3852) 33-48-96, 36-09-61

BnaguBocToK. «dnekTpomapkeT», e-mail:
elektro@eastnet.febras.ru, www.elektro.febras.ru, MapTusanckuii
npocnekT, A. 20, k. 314. Ten: (4232) 40-69-03, ¢akc: 26-17-27

Bonrorpapa. «ChipSet», e-mail: chipset@interdacom.ru, yn.
Metporpagackas, a. 3. Ten: (8442) 43-13-30

ExaTepunOypr. «<MeratpoH», e-mail: 3271@mail.ur.ru, yn. Ma-
nblwesa, a. 90. Ten: (3432) 56-48-36

MxeBck. «<Pagno», e-mail: rdo@udmnet.ru, yn. KommyHapos,
230, nep. LWunpokwuit, 16, yn. 40-neT Mobepnpl, A. 52a. Cnpasku no
Ten/dakc 8 (3412) 43-72-51, 43-06-04

Kupos. «<Anmun», e-mail: mail@almi.kirov.ru, yn. Ctenana Xan-
TypuHa, A. 2a. Ten. (8332) 62-65-84

KpacHosipck. «<Hun-mapket», e-mail: sergals@mail.ru, http:/
/www.chip-market.ru, yn. Basnnosa, A.2a, pagnopbiHOK, CTpoe-
Hue 24. Ten. (3912) 58-58-65

MypmaHck. «Paanokny6», e-mail: rclub137@aspol.ru, yn. MNa-
naHuHa, . 5. Ten: (8152) 45-62-91

HoBokysaHeuk. «[enbta», e-mail: vic@nvkz.kuzbass.net, http:/
/www.delta-n.ru, yn. Bopogsckoro, a. 13. Ten: (3843) 74-59-49

HoBocuGupck. «PagnotexHuka», e-mail:
wolna@online.sinor.ru, yn. Jlenuna, 4. 48. Ten/dakc: (3832) 54-
10-23

Hoeocunbupck. «Pagnopetanun», e-mail: wolna@online.sinor.ru,
yn. F'eopesunyeckas, a. 17. Ten/dpakc: (3832) 54-10-23

Hopwunbck. «<Pagnomarasui», e-mail: alex.minus@norcom.ru,
yn. Mupa, a. 1. Ten/dakc: (3919) 48-12-04

CraBpononb. «PagnotoBapbl», e-mail: stavtvt@mail.ru, yn.
Josatopues, a. 4a. Ten: (8652) 35-68-24

CrtaBpononb. «TenesanyacTtu», e-mail:
koketka@koketka.stavropol.net, nep. YepHsaxosckoro, a. 3. Ten:
(8652) 24-13-12, dakc (8652) 24-23-15

TonbsaTTH. «Pagnogetanu», e-mail: alexasal@infopac.ru, yn.
PeBontoumnoHHas, a. 52. Ten: (8482) 37-49-18

TonbATTN. «INEKTPOHHbIE KOMMOHEHThI», e-mail:
impulse@infopac.ru, yn. 1sepxuHckoro, a. 70. Ten: (8482) 32-
91-19

Tomck. OO0 «3dnko», M-H «PaguopeTtanu», e-mail:
elco@tomsk.ru, http://elco.tomsk.ru, nep. 1905 ropa, a. 18, od.
205. Ten. (3822) 51-45-25

TiomeHb. «Cawa», e-mail: vissa@sibtel.ru, yn. Tynbckas, a.
11. Ten/dakc: (3452) 32-20-04

Yda. «3nekTpoHuka», e-mail: bes@diaspro.com, np. OkTs6-
ps, A. 108. Ten: (3472) 33-10-29, 33-11-39

Xa6apogck. «<TB Cepsuc», e-mail: tvservice@pop.redcom.ru,
yn. LWepoHosa, A. 75, od. 13. Ten: (4212) 30-43-89

Benapycb

MuHck, npogaxa nopa 3akas, cpok Ao 5 gHewn, e-mail:
service@imelcom.by. Mepecobinka HAGOPOB NOYTON HANOXEHHbBIM
nnatexom. Ten. (375-17) 288-13-13, 285-24-13, mo6. 8-029-682-
03-37, 8-029-771-50-32.

Bpect. 00 «Jlebenb», yn. Morong, a. 82. Ten. 21-38-87, 21-
37-06.

MoruneB, «JOnekTpOHHble KOMMOHEHTbLI», e-mail:
fek@fek.belpak.mogilev.by, yn. Koponesa, gom 20. Ten. +375 (22)
46-83-76.

Moasbipb. YT «ana», yn. 4. Konaca, a. 21. Ten. 8-(023-51)-2-
64-74.

KasaxctaH

Anmartbl, «<IC FOR US», e-mail: alexander@diy-ic.net, np.

Ceitdynnuna, 0.534. Bpems pabotsl: ¢ 9.00 go 19.00. Ten. +7
(3272) 61-64-29, 61-03-04, dpakc 72-87-24.

Panunoxotéu 6,/2004
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AUDIO HIGH-END

YM3Y HeopropokcansHoro ayanopuna Ha Fyso

(okoHyaHume. Hayano cm. «PX» Ne5/2004, c.55-62)

Ceetoamoppl VD428...VD451 npenHa3HayeHbl 418 NOACBETKN
NPOCBETHOW LLKanbl MHAMKATOPA BbIXOAHON MowHocTU. VD402 n
VD403 - nugmkatopbl 6anaHca. VD404...VD427 - nuHeliHble UH-
[MKaTopbl BbIxoaHOM mowHocT. DA402...DA407 - maTpuyHble cee-
TOAMOAHbIE MHAMKATOPbLI. Kaxapli MHAMKATOP COAEPXUT YeTbipe
3HaKomecTa B BMAe MaTpuubl 5X7 cBeTtoavonos. MHaukartopel
04eHb ApeBHVe, NOTOMY 0COO0ro MHTENNEeKTa B HUX HeT. BeiBoabl
cTonbuoB (5 WTYK HA 3HAKOMECTO) BCEX 3HAKOMECT COeAUHEHDI
napannensHO 1 BbiBEAEHbI Hapy>XXy NATbio BbIBOAAMU. K HUM noa-
KJIIO4EHbl aHOAbI CBETOAMOA0B. KaToabl CTPOK MOAK/IOYEHb! K Bbl-
xoAam 28-pa3psaHoro CABUrOBOro PerncTpa, no OAHOMY Ha Kax-
[y10 CTPOKY Kaxzoro 3HakomecTa. Beixoapl perucrpa - reHeparo-
pbl TOKa, 06ecneymBatoLL e OANHAKOBYIO IPKOCTb BCEX CBETOAMO-
[0B MaTpuubl. Bbixon, pernctpa BeiBefeH Ha BbIBOA, MHAMKATOpa
NS KackaaMpoBaHUS HECKONbKMX MHAMKATOPOB. Bonee petanb-
HOe onMcaHne MOXHO HainTu, Hanpumep, B [3]. Kak yxe 6bino cka-
3aHO, UHAMKATOPbI 3TU AOBOJILHO CTapble, OHW He COAEPXKaT CXem
BHYTPEHHeN pereHepauum, TpebyloT 4OCTATOYHO MOLLHbIX KITloYew
N8 BKNOYEHNS KONIOHOK. Kpome Toro, oHn noTpebnsioT 4OBOSIbHO
3HAUNTENbHBIN TOK 1 N3PSAHO rpetoTcst. OQHAKO OHWM MMEeIOT TpU
HECOMHEHHbIX [OCTOMHCTBA, Nnepese-

LUMBAIOLWNX BCE HEJOCTATKM - OHU a)
TpeObyioT BCero BOCbMW NNHWUIA ynpas-
nenus, 6) NoKynaioTcs no AeLueBke Ha
eBay n B) yepToBCKM KpacuBbl B pabo-
Te. KonoHku (cTonbupl?) MHANKATOPOB

KOMMYTMPYIOTCS KIO4aMU Ha p-Ka- ILQR 970/

HaNbHbIX KJTI04YEBbIX NONEBLIX TPAH3M-
ctopax DA408...DA410. ]

Ha puc. 7 npuseneHa cxema genu- /432. '%
Tensi BbIXOAHOrO HaNpsXXeHua ong nu- 452‘_ R70¢ Ik
KOBbIX MHOMKATOPOB MOLLHOCTU. [Ba
pene KOMMYTUPYIOT OTBOAbI AENNTENS
HanpsxeHWs BbIOMpas avanas3oH MHAW- oL
kauun. CoenaHo aTo A4nis Toro, YToosl OR.
MOXHO OblfI0 HACTPOUTL MHAMKATOP
COOTBETCTBEHHO YYBCTBUTENILHOCTU
KOHKPETHOW akyCcTuku. Pene ynpasns- 4
toTcs KoHTponnepom DD502, Tpebye-

R707)k

Ceprevi KybyimH, r.Jlac-Berac

LLEeCTbIO BUHTaMU #6 (NnprMepHo M4). Yronku 3akpenneHbl Ha pac-
cTosHumM 1/8 ploima OT TOPLOB NepeaHel U 3aaHein naHenm, Tak
4TO GOKOBbIE CTEHKM NOAy4alTCa 3anoanvuo ¢ HuMu. Monyyaer-
CS O4eHb XeCTKas, XOPOLLO CoXpaHaoLwas GopMy KOHCTPYKLMS.
3aTteM C BHYTPeHHel CTOPOHbI NepefHei 1 3aaHel naHenu npu-
Kpy4mBaeTcs nonoca u3 anoMuH1s TonwmHow 1/8 aiorimMa v wu-
pvHoli B 1-1/2 ploima, o6pasys nepefHIo 1 3a4HI00 MOAKY, Ha
KOTOpble KPEensATCs BEPXHAS U HUXHSAS naHenu waccu (6okosble
nosnkn obpasoBaHbl yronkamu). HxHaa naHens cnnowHas, 6es
OTBEPCTUIA, U3rOTOBNIEHA U3 aNIOMUHUS ToNLWMHOM 1/16 aloiima. B
yrniax HUXHel 4acTu Laccu 3aKpeneHbl BCTaBku, B KOTOPbIE BKPY-
4YMBAIOTCH PE3MHOBbLIE HOXKW.

BepxHsas naHenb wacceu - Hecywas. OHa M3rotToeneHa ua anto-
MUWHWS ToNWMHON 1/8 Aloima TOYHO NO pa3mepy BbieMKU B LUAC-
CU1, TaK 4YTO NPV YCTAHOBKE OHAa NoJlyyaeTcs 3anoanunuo c nepe-
[OHel 1 3aHel NnaHenbio 1 TopLamm 60KOBbLIX CTEHOK. Ha BepxHelt
naHenu pasmeLLeHbl OCHOBHbIE KpYMHOrabapuTHbIE 3N1eMeHTbI Cxe-
Mbl - OCHOBHOW CMI0BOI TpaHCHOpPMAaTop, ABa BbIXOAHbLIX TPAHC-
dpopmaTtopa, paguatop TpaHauctopa VT1. Takxe Ha BepxHel na-
Henn 3aKperieHbl BCe NOACTPOEYHbIE PE3NCTOPbI, YTO JaeT BOS3-

wapwf rwdicators’ Aividers
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K72/
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MOe WX COoCTosiHMe xpaHutcsa B IMM-
3Y koHTponnepa. Ero MoxHo name-

4

HSATb B cepBrCHOM pexvme. OY DA701

- 6ydep ans paboTbl HA AMHHBIN NPO-
BOZ.

Ha pwuc.8 npuseneHa cxema yn-
paBieHnsi MOTOPM30BaHHbLIM NOTEHLM-
OMETPOM perynsatopa rpoMKocTu. Hu-
Kakux XMTpocTew, ABa pene, ynpasns-
embix ot DD502. K801 nepeknioyaeT
HanpaeneHve BpalieHMs MoTopa,
K802 BknioyaeT-BbIKIOHAET MOTOP.

KoHcTpykuus

Ycunutens cobpaH Ha cO60pHOM
Luaccu u3 anomuHmesoro cnnasa. Oc-
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HOBY LIAccy cocTasnatoT aga M-o6pas-

HbIX nMpoduns wupuHon 3 aloima ¢ 12
BbICOTOMN «HOM» B 1 AIOAM MO HAPY>XHON

CTOpOHe. TonwmHa CTEHOK Npoduns - 13«
1/8 piovima. OTn aBa npoduns asns- /4 P
0TCS NepepHent 1 3aJHen naHensMu

ycunutens. OHU COeauHEeHbl Mexay IS

€060 YeTbIpbMS Yroskamm co CTOpPO-
HOW 3/4 AloiiMa M TONLWMHON CTEHOK
Tex xe 1/8 poinma npu nomowm 16
BMHTOB #8 (NpumepHo M5 no-coseTc-
Kn). BOKOBble CTEHKW U3 NUCTOBOrO
anoMnHMA TonwmnHol 1/8 aroima ns-
rOTOBNEHbI TOYHO MO pa3mMepy C Bblb-
paHHbIMK MO yriam NpsiMoyronbHUKa-
MU N0 pasMepy «HOr» nepenHewn 1 3aa-
Heli NaHenu 1 NPUKPYYeHbl K yronkam
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MOXHOCTb NPOM3BOAMTL BCE PErynMpoBKM Ha paboTatoLlem ycu-
nutene 6e3 ero pasdopku. Mof BbIXOAHbIE NaMrbl B BEPXHEN na-
Henn Bbipe3aHbl KBaapaTHbIe 0TBepCTMs pasmepom 2-1/2 x 2-1/2
aovima. Moa namnel pasovnHBepTOpa Bbipe3aHbl OTBEPCTUS Ana-
meTtpom 1-1/2 grovima. Mone ang namnoBbIX CXeM 3aTeM 3aKpbITO
nmcTamu nep@oprpoBaHHOro amoMUHUS TonwwmHol 3/32 gorima.
OTW INCThI 3aKpenieHbl C BHYTPEHHEN CTOPOHbI BEPXHEW NaHenu.
B Hux Bbipe3aHbl 0TBEPCTMS NS KPEnieHns NaMnoBbIX NaHenemn.
JlamnoBble naHenu 3akpenseHbl No LeHTPam COOTBETCTBYIOLLMX
OTBEPCTUIA CHM3Y NepdOPUPOBAHHLIX NMNCTOB. Takum 06pasom,
BOKPYr JamMn 06pa3oBaHbl BO3AYLUHbIE MPOMEXYTKM U3 OTBEPCTUIA
nepdopaummn. IMeHHO yepes 3T NPOMEXYTKMN 1 BbIXOAUT HarHe-
TaeMmbli ABYMS BEHTUASTOPAMM BHYTPb LLIACCU BO3AYX (APYrUX OT-
BEPCTWI HET, HEeMNOTHOCTUN He B CYeT). Takasa opraHnsaums Bo3-
yxo0OMeHa No3BONISET OCTATOYHO 3P DEKTUBHO OXNaxaaThb BCe
TennopaccenBaloLLMe 31eMeHTbl BHYTPU LIAacCcu 1 NCNONb30BaTh
HarpeThIi BO3AyX A1 OXnaxaeHus namn. Takxe 310 pe3ko yMeHb-
LIaeT Harpes CaMoro LLAaccu.

BepxHss naHens NpuKpyveHa K OCHOBHOMY LLIACCH BUHTaMM C
LUMAVHOPUYHECKOW FONOBKOW C BHYTPEHHVM LUECTUrPaHHUKOM. [ o-
NOBKW 3TUX BUHTOB CYXaT HanpasAsiowWmumy ang nepdoprposaH-
HOrO KOXYyXa, KOTOPbIM 3aKpbITO Waccu. Kpennexne Koxyxa npo-
M3BOAMTCS NPV NOMOLLM YeTblpex MebesbHbIX 4eKOPaTUBHBIX BUH-
TOB, BKPY4Y/MBAEMbIX B YETbIPE CTOWKN U3 aNlOMUHNEBOIO NPYTKa,
YCTaHOBNEHHbIX BONIN3M YrioB Laccu.

Bce ycTaHOBOYHbIE M30enns (CTOMKM, PACLUMBOYHbIE NMaHeNu
M T.M.) U MeXaHn4yeckne KOHCTPYKUMK (Yronku, neppopupoBaH-
Hble NNCTbI NOZ, TAMMOBbIE CXeMbl U T.M.) 3aKpenieHbl Npu NoMo-
LM BUHTOB C NOTaWHbIMK rOIOBKaMu Yepe3 pa33eHKOBaHHble OT-
BepcTus. Bce yrny6neHns 3atem 3alunakneBaHbl 3MOKCUAHOW
LINaTAEeBKON C HanojHUTeNneM 13 anoMuHMeBoln nyapsl. Mocne
3TOr0 BCe BHELLUHME NOBEPXHOCTU BblpaBHEHbI MNPV MOMOLLM LLN-
$poBanbHON MaLLMHKM C Haxaa4qHou kypkon (Finishing Sander),
3arpyHTOBaHbI FPYHTOBKOW AJ19 aNlOMUHUS 1 MOKPaLUEeHbl HepHOW
MaToBOW 3Manbio.

MpakTnyeckun BCA n1aMnoBas 4acTb YCUNIMTENS BbINONHEHA Ha-
BECHbIM MOHTaXOM Ha BbIBOAAX 3/IEMEHTOB, OMOPHbLIX CTOWKax u
pacluMBOYHbIX rpebexkax (cm. ¢oto). Ons Y50 ncnonsb3oBaHa
CTaHAapTHas CoBeTCKas apMaTypa C IMTbIMU CTakaHamu, A nasb-
YMKOBBIX JTaMM - GaKeNIMTOBbIE NAHENN C PO3eTKaMM OMOPHBbIX CTO-
ek (Turret Terminals), 3akpenneHHbIMM Ha NaHeNsax NPy NOMOLLM
NaTyHHbIX CTOEK Yepes LieHTpanbHble OTBEPCTUSA NaHenen.

OcTtanbHas 4acTb 3NeMEeHTOB pa3MelleHa Ha 4ecaTn neyar-
HbIX MaTax, yCTaHOBMIEHHbIX BHYTPU LIACCH YCUANTENS.

Ha nByx nevaTHbIx nnaTax, yCTaHOBIEHHbIX BEPTUKAIbHO MeX-
Ly NaHeNs MU BbIXOAHbIX f1amn, cobpaHbl M3MepuTebHble CXeMbI
Ha anemeHTax DA101...DA102, R122...R125, R133, R134, R139,
R140...R144, R146...R149, R151, R162 (aByxcoTble Homepa Anis
BTOPOro kaHana). Bce anemeHTsl 3a nckniovyeHnem R123...R125 n
R142...R144 - B SMD-ncnonHeHun. Bce peauctopel nmeloT go-
nyck +1%. Ha aTux nnatax Takxe yCTaHOBNEHO MO TPU COeAUHEH-
HbIX BMECTe OMOPHbIX CTOVKM ANs NOAKo4YeHns pe3uctopos R152
1 R161 K NCTOYHMKY NMUTaHMS SKpaHMpYoLmx ceTok. Bee aTo xo-
powo BMAHO Ha doTorpadmm BUAA Ha MOHTaX 1aMMNOBON 4acTu.

IN4oo4

Pinic.8

Ha neyaTHOW nnaTe, yCTAHOBNEHHOW HA OTHOCUTENLHO BbICO-
KMX CTOVKax Mexay KaHanamv yeunutens, Co CTOPOHbI NepeaHei
naHenu cobpaHbl ABa CTabWIM3NPOBAHHBIX MCTOYHMKA NMUTAHWUS
Hakanos namn ¢asonHeepTopa u anementol R129, C110...C113,
R138, R153...R160, C116, C117. Nopa 3ToM nnaToi yCTaHOBNEHbI
BCe LWeCTb NOACTPOEUHbIX pe3ncTopoB YHY, CMOHTMPOBaHHbIE Ha
MX BbIBOAAX U ABYX YETbIPEXKOHTAKTHBIX PACLUMBOYHbIX FpebeHKax
anemenTbl R130, R132, R135, R136. Nog aToM xe nnaTol pacno-
naraeTcs OTBEPCTME B LIACCU, Yepe3 KOTOPOe NPOXOAsT BbliBOAb
Tpanauctopa VT1. Peaunctop R5 npunasH HenocpeacTBEHHO K
BbIBOAY 3aTBOpa VT1, BTOPOW ero BbiBO4 3aUKCMPOBAH Ha onop-
HoW cToiike. R5 06s3aTenbHO A0MKeH ObiTb NpUNasH O4HWUM Bbl-
BOAOM HEMOCPeACTBEHHO K 3aTBopy VT1 ang ucknioyeHus napa-
3UTHOW reHepaummn. To Xe, KCTaTh, OTHOCUTCS U K pe3ncTopam
R145 n R150.

Ha camoii 60nbLUOIM NeyaTHoM nnate, yCTaHOBNEHHOM nocpe-
OV waccy B 3aAHei ero 4actu, cobpaH BbICOKOBOJMLTHLIA 610K
nuTanus. P9aoM ¢ HUM yCTaHoBNIEHa niaTa OCHOBHOMO 6noka nu-
TaHUs NOrMKU U BEHTMAATOPOB. lNoactpoeyHsiii peanctop R605
YCTaHOBJ/IEH CO CTOPOHbI NMeYaTHbIX NPOBOAHMKOB, €ro 0Cb BblBe-
[eHa 4yepes 0TBepCTME Ha BEPXHIO MaHenb waccu Ans onepa-
TUBHOI PerynnpoBkn 060poTOB BEHTUNATOPOB. C MPOTMBONONOX-
HOW OT 3TOM NNaTbl CTOPOHbI yCcTaHoBNeHbl gpocceny L101, L2071 n
BXOZLHON GUNILTP CETEBOrO NUTAHUS.

BHyTpun 3apHet naHenu yctaHosneHbl Asa 2-3/8-410AMOBbIX
12 B BEHTUNATOPA, HArHeTaloWmx BO3AYX BHYTPb LWAccu. BeHTu-
NATOpPbI 3aKpeneHbl YeTblpbMs 6ontamun #4 (npumepHo M3) ye-
pes Tpy Pe3nHOBLIX MPOKNAAKN Ha Kaxapli 601T (C 060MX CTOPOH
BEHTUNATOPA U C HAPYXHOW CTOPOHbI 3a4HeN NaHenn) Ans Uckio-
yeHuns nepepayn Bubpaummn namnam. C npaBovi CTOPOHbI (ecnu
CMOTpPeTb C334M) 3a4Hel NaHenn 3akpenseHbl rMaBHbIN CeTEBON
BbIK/IO4aTeNb S1, CTaHAAPTHLIN KOMMBIOTEPHBIV pasbeM AN Ka-
6ens ceTeBOro NUTaHUS U fepxartens npegoxpanutens F1. C ne-
BOW CTOPOHbI 334HeV MaHenu yCTaHOB/IeHbl BXOOHblE pa3beMmsl
Tuna RCA X101 n X201. Pagbembl ycTaHOBNEHbI Yepe3 GpTopon-
nacToBble Waribbl, U30aMpyloLLMe Ux oT kopnyca yeunutens. MNo-
cepefunHe 3adHel NaHenn ycTaHOB/IEHbl 30/104€Hble BUHTOBLIE
knemmbl (Binding Posts) ong nopknovenuns Harpysku. Mnata ge-
JINTENS BbIXOAHOI O HAMPSXKEHUA NS MHOMKATOPOB MOLLHOCTU 3aK-
pensieHa HenoCPeACTBEHHO Ha BbIBOAAX 3TUX KIEeMM BHYTPY 3a4-
Hel naHenw.

C neBoW CTOPOHbI NepeaHel naHenun (ecnn cMOTpeTb cnepe-
1) BHYTPU Hee yCTaHOB/EHa nnata AeXypPHOro MCTOYHUKA nuTa-
Hus. KHonka Bbiknodatens nutadus VS301 ¢ BCTPOEHHbIM CBETO-
onopom VD304 ycTtaHoBeHa CO CTOPOHbI nevaTw. [na Hee B na-
Henn CcoenaHo MpsMOYrosibHoe OTBepCTve, Yepe3 KOTOpoe OHa
BblBEIEHA HA JIMLIEBYIO NaHeb.

C npaBsoli CTOPOHbLI NepeaHen naHenu yctaHoBMeHa nnarta
yrnpasieHns MOTOPM30BAHHLIM MOTEHLMOMETPOM perynsaropa
rPOMKOCTW. BbiBOAKI NOTEHUMOMETPA BNasHbl B NNaTy, Cam NOTEH-
LMOMeTp 3aKkpensieH Ha nepefHer naHenn. Bonblue HMKAKOroO
KpenneHvs y aToi nnatbl HeT.

MocpennHe nepegHen naHenu yCTaHOBMEHbI nnata MHAMKA-
unn. Ona nHaMkaTopos 1 npuemumka MIK-curHanos B naHenu Bbl-
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pe3aHo NPSMOYrofibHOe O0TBEPCTVE COOTBETCTBYIOLLMX PA3MEPOB.
MN3HYTpM naHenu no nepumMeTpy oTBepCTUS BbihpesepoBaHa Ka-
HaBKa LUMPWHOW 1/4 aroviMa Ha MONOBUHY TONLWMHBI NaHenu. B ato
0TBEPCTUE BCTaBMIEH CBETODULTP U3 AbIMHATOro OpreTekna Ton-
wmHon 1/8 mlovima. HapyxHble pasmepsl ceeTodunbTpa Ha 1/2
niolima Gonblue pasMepa 0TBEPCTUS, NO NepumeTpy Boippesepo-
BaHbl yriy6neHus WwnpuHoi 1/4 pioiMa u rayéuHon B NONOBUHY
TonwMHbl GunbTpa. Taknum 06pa3om, BbICTynaioLLas NOBEPXHOCTb
nosy4aeTcs BPOBEHb C IMLEBOV naHenbio. CeeTopunbTp 3akpen-
JIeH C BHYTPEHHel CTOPOHbLI NaHeny npu nomoLum Tepmoknest. Oko-
JI0 IEBOr0 HUXXHErO yria BUAMMON MOBEPXHOCTU CBeTODUILTPA
NPOCBEPIEHO 0TBEPCTME AN KHOMNkM S401.

MnaTa nornku (HoMepa 5xx) yctaHOBNeHa NOBepPX MnaTbl NH-
avkauum, obpasys «6ytepbpon» u3 AByx nnat. Bce coeanHeHus
Mexay STVMW NiaTamMu BbINOJIHEHb! B BUAE Pa3beMHbIX Nap, WTbl-
peBble HaCTW KOTOPbIX YCTAHOBAEHbI HA MiaTe UHAMKALMN, rHes-
[oBble - HA nnaTe noruku. Bee coeamHenns «6ytepbpoaa» ¢ oc-
TanbHOW CXeMOM NPOU3BOAATCS MNPV MOMOLLM MIOCKNX JIEHTOUHBIX
kabenel, NnoakoYaemMbIx K LWTLIPEBLIM pasdbemam (headers), yc-
TaAHOBNEHHLIM HA NiaTe NOrMKK (MO TUMY LUMPOKO UCMONb3YeMbIX
B KOMMblOTepax). Takne xe pasdbeMbl MCMOb30BAHbI Kak OTBET-
Hble YacTu AN NOAKII0YEHNS BTOPbIX KOHLIOB kabenell B COOTBET-
CTBYIOLLMX MeCTax cxeMsl. [1naTtbl passefeHbl Takum 06pa3om, YTo
BCE COeAMHUTENbHbIe Niockne Kabenn BbiNOSHEHb! B BUAE Kac-
CUYECKNX COEANHEHNIN OAUH-B-O4MH, T.€. HA KOHLbI NJIOCKOrO Ka-
6ens Tpebyemoin AnvHbI NPOCTO HAaNPeCCoBaHbI COOTBETCTRYIOLLME
pasbeMbl, y KOTOPbIX OAHOVIMEHHbIE BbIBOALI NONY4aOTCa Coeam-
HEeHHbIMM Mexay coBoi.

Bce mexcoeanHeruns, nmerolime OTHOLIEHWE K 3BYKY - nas-
Hble. Ha neyaTtHbIx nnaTtax (ecnv sneMeHTbl He CMOHTUPOBAaHbI Ha-
BECHbIM MOHTaXOM) ANs NOAKNOYEHNS NMPOBOAOB YCTAHOBNEHSI
nocepebpeHHble MOHTaXHble CToMkM (turret terminals), kK KOTOPLIM
npunasHbl COOTBETCTBYIOLME NPOBOAA. BbiBOABI CMNOBOMO 1 BbI-
XOOHBIX (BTOPUYHbIE 0OMOTKM) TpaHCHOPMATOPOB pacnasiHbl Ha
TPUW pacluMBOYHble rpeGeHKn Ha BepxHel BHYTPEeHHe YacTu 3aa-
Hel naHenn, ¢ KOTOPbIX yxe passeleHbl NPOBOAAMMU MO HYXHbIM
mecTam. MepBuyHbIe 0OMOTKM BbIXOAHbLIX TPAHCHOPMATOPOB Noa-
KJIIO4EHbI CBOMMM BbIBOAAMMW HEMOCPEACTBEHHO K COOTBETCTBYIO-
LM TOYKAM CXEMBI.

Bce «3emnsHbie» NpoBoAa COeAMHEHbI C LWACCU B OQHOW TOu-
Ke, Ha po3eTke NenecTKoB NoA, O4HUM U3 BUHTOB, KPensLux ceTe-
BOW punbTp. Bee cnnosble Lenn nepemMeHHOro Toka BbiNOSHEHbI
CBUTbIMM BMECTe napamuv NpoBOAOB.

Betanu.

MpakTn4eckn Bce pe3ncTopbl B 3BYKOBbLIX LiEMsx - MeTansio-
nneHouyHble, dpupmel Xicon, ¢ gonyckom =1%. Pesncrtopsl
R153...R160 - TonctonneHo4Hble cepun TA205 ¢pupmbl Ohmite.
R108, R117 - nposonouHsle ¢pupmel Ohmite. MNpaktuyeckn sce
oCTajlbHble Pe3ncTopbl - ToNCTONNeHO4YHble SMD dupmel
Panasonic, pasavepom 1206. Bce pe3nctopbl B aHanoroebIx Lie-
nax QY nmetot ponyck +1%, octanbHble =5%. Pe3ncTopbl B HU3-
KOBOJIbTHBIX CTabMnM3aTopax - ¢ 4onyckoM +1%.

MepexogHbie koHaeHcaTopbl C108, C109 - nonMnponuneHo-
Bble, Solen Fast. C103, C104, C106 - $0onbroso-noaMnponuieHo-
Bble, Dayton. C101, C102, C105 - K50-27, C110, C112 - K50-24.
C116, C117 - donbroso-nonunponuneHossle, Orange Drop. C17,
C18 - nonunponuneHosslie, Solen Fast. C13...C16 - Nippon Chemi-
Con KMH. Bce koHAeHCaTOopb!, LWYHTUPYIOWWE ANOAHbIE MOCTbI -
Kepamuueckue. Bce HeanekTponuTtuieckmne koHgeHcatopsl 60nb-
LUEel eMKOCTU MO BbIXOAaM BbICOKOBONLTHLIX BbINPSAMUTENe - nie-
HO4HblE, MeHbLLeN - kepammyeckne. OcTanbHble KOHAEHCATOpPbI -
Kakue nonano ©

Jwnonpl MocToB 0CHOBHOrO BhinpsmuTens - MUR860. He otTo-
ro, 470 Tam Hafo MMeHHO 8 AMnep, 1 He 13-3a KakMX-TO 0COOeH-
HbIX XapPaKTePUCTUK (XOTS, KOHEYHO, OYEHb XenaTeslbHO npuMe-
HATb uMeHHo Ultra Fast), a oTToro, 4to y aBTopa vx B Hann4iuu
uenblii Mewwok ©

Tpanauctop VT1 - MTM4NS8S5 ot Motorola. Beibop ero ankro-
BaJICH KOPMYCOM M UMEKWMMUCS B HaANM4YUW paguatopamu.
MTM4N85 nmeet kopnyc TO-3, UMeHHO NOTOMY U1 Obin BbIGPaH.
Ha ero mecte npekpacHo cnpasuTtcs Nnobor N-kaHanbHbIl
MOSFET c npsiMbIM TOKOM He MeHee amnepa v AONYCTUMbIM Ha-
Nps>keHnem CTOK-UCTOK He MeHee 500 B. VT2 - nio6oi P-kaHanb-
HbIn MOSFET ¢ gonyctumbiM HanpspkeHem cTok-uctok 200 B.

Bce cTabunmTpoHsl - Ha HanpsixeHre 91 B. ECTeCTBEHHO, MOX-

HO HabpaTb TpebyeMmble HaNPSKEeHUs 1 U3 LienoYek Apyrux ctabm-
NNTPOHOB.

Pene K601 - cunosoe, RTE24005 ot Siemens ¢ asyms rpyn-
namu nepeksioHaloLLMx KOHTAKTOB, PaCCUYMTaHHbIX Ha 277 B, 8 Aun
o6moTkov Ha 5 B. TpanancTop VT601 - BapAuHIToH, 4To cnenyeT
nUMeTb B BUIY Npu 3ameHe Ha pgpyron. Pene K701 - RA4-5W-K ot
Takamisawa € 4eTbipbMs rpynnamy nepekioHaloLwmnx KOHTaKToB
(3a 4TO 1 B6bINO BEIGPAHO) 1 06MOTKOM Ha 5 B. OcTanbHble pene -
FBR12HDO3 ot Fujitsu ¢ AByms rpynnamum nepekniovatoLLmx KOH-
TakToB. OGMOTKA 3TUX pene paccumTaHa Ha HanpsixeHune 3 B, no-
3TOMY nocnefoBaTesbHO ¢ 0OMOTKaMU BKITIOYEHbI PE3UCTOPbI HA
100 Om. BbiGpaHbl Mo ABYM NpUYMHAM - 32 CBEPXMUHMATIOPHOCTb
1 NOTOMY, YTO @BTOPY NOCHACTAMBMAOCL KYyNWUTb Ha eBay Teicady
Takux pene 3a $15 ©

MoTOpr30BaHHbIV NOTEHUMOMETP - GUPMbI XiCON, €ANHCTBEH-
HbIA M3 JoCTynHbIX. KynneH y Mouser. OTHoLeHWe K HeMmy Bbiio
CKenTnyeckoe, Ho 0Ka3asnoCh, YTO OH HA YAMBJIEHNE XOPOLL - O4EHb
MiaBHbIV XOA4, OTCYTCTBME Kakmx-nnbo wymoB. Ecnun He 3HaTb, 4TO
Tam He «rony6ovt ALPS», TO N0 BHELUHUM NPOSIBAIEHUSM He OT/n-
untb. U Bcero 3a $10. Homep no katanory Mouser - 316-1020-
50K.

Kronka VS301 ¢ BctpoerHbiM ceeTognonom VD301 - Toxe oT
Mouser, Homep no katanory ME107-6610.

Tpancdopmatop T301 - ctanpapTHein, F16-400 ot Magnetek.
[Be BTOpMYHbIe 0OMOTKM paccynTaHbl Ha 8 B 400 MA kaxaas,
COeaMHeHbl B Napannesb.

Mpremunk UK-curnanos B3at rotosein, GP1U70R ot Sharp.
Oco60W NpUYMHBI AN BbIGopa MMEHHO ero (3a UCKNYeHeMm cy-
4alHOW NOKYNKM [0 Ha4yana paboTsl HaA yeunuTenem gecsrka Ta-
KMX NPUEMHUKOB C eBay) HeT, MOXHO MCNob30BaTh OGO CTaH-
OAapTHBIN.

CsetoamopHble matpuubl VD402, VD403 - MV5B14 ot
Fairchild. BeiGpaHbl 13-3a TOro, 4T0 B HUX pa3HoLBeTHble (K-K-X-
XK-3-3-)XK-X-K-K) ceetoanoppl. VD428...VD451 - MuHMaTIOpHbIE
SMD (1206). CnyxaT OHV OJ19 €AMHCTBEHHOW LieNin - NOACBETKM
MPOCBETHOM LLKanbl NMKOBOr0O MHAMKaTopa. PasmelleHbl B kopoob-
ke n3 Genoit XecTn C TpemMs OTAeNeHNsIMK (3eNleHble B IEBOM,
XenTble B CPeAHEM 1 KPacCHbIe B MPaBOM), KOTOPas CBEPXY 3aKpbl-
Ta MaTUPOBAHHBIM OPrCTEK/IOM C Hak/NeeHHON Ha Hero U3roTos-
NeHHoW $OoTOCNoCcO60M NPOCBETHOW LUKANOW ¢ umdpamu u aene-
HUSMUA.

CeeTOAMOAHbIE NNHENKN MUKOBOMO MHAMKATOPA, pa3MeLLeH-
Hble CBEPXY U CHM3Y KOPOOKM C MPOCBETHOW LLKANON (XOPOLLO BUA-
Hbl HA CHVMMKE), N3roTOBMIEHbl U3 OTAENbHbIX CBeToAMO0n0B. Cee-
Toamoppl oT Fairchild, cnpaBo4HbI IMCTOK HA HUX MOXHO NMOCMOT-
peTb B [5]. 9Tn CBETOANOALI MHTEPECHBI TEM, YTO NMPEACTaBNAIOT
co00l NPSMOYrobHbIN CBETOAMOA, 3aK/I0HEHHbBIN B Henpo3pay-
HbIi NIACTMACCOBbIN KOXYX C TOHKMMW CTeHKamu. Takas KOHCT-
PYKLMS NO3BONSET O4EHb IErKO COOPYAUTL N3 HUX POBHYIO, O4EeHb
XOPOLLO BbIMIAAALLYIO JIMHENKY C NPOU3BOJIbHBIM HYACIOM U LiBe-
TOM 3/1EMEHTOB B JOMALLHMX YCnoBusax. OTaenbHble CBETOANOAbI
MPOCTO CKIeNBAIOTCS TOPLAMMN CTaHAAPTHLIM LIMaKPUHOBLIM Kile-
eM B NpMcrnocobneHnn n3 aatoMMHUEBOrO Yronka u Kycka tedo-
HOBOW nneHku. LLlar BbIBOJOB y Takol nvHeku, npasaa, nony4ya-
€TCH HeCTaHAAPTHLIM HU B METPUYECKOW CUCTEME, HU B UMMepu-
aNbHOW, HO 3TO pacnnaTa 3a NPOCTOTY U AeLIeBU3HY... Takue cee-
ToamoApl NpofaeT, Hanpumep, Mouser (Homepa no karanory ans
KPaCHbIX, 3e/eHbIX 1 XenTbIX - 512-MV57124A, 512-MV54124A n
512-MV53124A cooTBeTCTBEHHO). ABTOPY NMOCHACTAMBMNOCH Ky-
MUTb HECKOJIbKO COTEH TakMx CBETOAMOL0B Pa3HbIX LIBETOB (B TOM
yucne U OpaHXeBOro, OTCyTCcTByOWero cpean MV5x124A) Ha
eBay.

Opoccenn L101 (L201) - ctangapTHele, 156G ot Hammond, ¢
WHAOYKTMBHOCTBIO 15 H 1 MakcMMasnbHbIM TOKOM NOAMarHW41Ba-
Husa 40 MA. L401 - ctangapTHen SMD-gpoccens.

BbixogHble TpaHchopmatopsl T101 (T201) - 3akasHblie. OHm
paccunTaHel Ha MowHocTb 100 BT, MexaHogHoe conpotusnexmne
nepBuYHON 06MOTKM 6,6 KOM. MNprBECTM HAMOTOYHbIE AaHHbIE He
npeacTaBnseTcs BO3MOXHbIM, 3TO know-how n3rotoButenein.
TpaHcdopmaTopbl HaMOTaHbl BPYYHYIO, KaXAblii BECUT 4yTb 60-
nee 10 kr. MoTanu nx naTb MecsLEB, HO pe3yNbTaT OKasasncs Bbille
BCSKMX OXUOAHUN.

CwunoBowvi TpaHcdopmatop T1 - camopenbHbii. na ero naro-
TOBJMIEHMS ObIN UCNONBE30BAH TOPOMAANBHBIN TPAHCHOPMATOP MOLL-
HocTblo 380 BT, kynneHHbIli Ha eBay, ¢ koToporo 6bina ypaneHa
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BTOpUYHas 06MOTKa M HamoTaHbl HoBble. O6moTkM Il 1 [l Ha xono-
cTom xoay BbigaioT no 320 B RMS kaxpas. O6moTtka Il HamoTaHa
nposogom 26 AWG, obmotka lll - 24 AWG. O6moTka IV BbigaeT
95 B, HamoTaHa nposogom 28 AWG. O6moTka V, Ha 12.6 B, Ha-
MOTaHa MOHTaxHbIM nposofomM 12 AWG, o6moTkm VI n VI, Ha 6.3
B kaxpas - B ABa MOHTaxHbIX npoBoga 16 AWG ogHOBpPEMEHHO.

TpaHcdopmatop T601 - Toxke camopenbHbIi, Ha 6a3e kakoro-
TO TOPOMAANLHOro TpaHchopmaTopa Mol HocTbo 50 BT. O6MOT-
ka nutanma QY (White-Red-White) BbigaeT 36 B, 200 MA ¢ oTBO-
[OM OT cepelvHbl; MuTaHnsa noruku (Bare Wires) - 8 B 2.5 A; nu-
TaHus BeHTUnaTopos (Green-Green) - 15 B 800 MA.

BONbLIMHCTBO 9/1EMEHTOB, HEe BXOAALLMX B CXeMy COOCTBEHHO
yeunutens - SMD. DAS07 - ctarAapTHLIN NOHOPa3MEPHbIA KBap-
ueBbIi renepatop Ha 20 MI'u. Ksapuesbie pedoHatopel Z501, 2502
- SMD-ncnonHeHns, BMeCcTe C COOTBETCTBYIOLMMUN KOHAEHCATO-
pamu pasmelleHbl BHyTpu naHenek DD502 n DD503. NC DD501
ucnonb3oBaHa B DIP-kopnyce, Tak 6610 yoo6Hee pa3BoauTh ne-
yaTHylo nnary.

MonHbIMK coBeTCkMMM aHanoramu namn ECL84 asnstoTca nam-
nbl 6P4T1.

HacTpoiika.

[ns HacTpoikn NpaBuabHO COBPAHHOIO M3 MCMPaBHbIX AeTa-
Nein yeunutens HMKakmx npubopos He TpebyeTcs, BNOMHe foCTa-
TOYHO BCTPOEHHOr0 U3MEpPUTENLHOrO LieHTpa. EcTecTBeHHo, cne-
ayeT cobnioaaTb CTaHAapPTHbIE pUTyasbl - TPOBEPUTL BCEe Hanpsi-
XeHus 6e3 nammn, NOCMOTPETb He MAET NN AbiM U T.M. Ho onuckl-
BaTb BCEro 3TOro aBTop He OyAeT, T.K. TeM, KOMy Takoe onmcaHue
HYXHO, HaBepHoe, eLle paHo cobupaTb KOHCTPYKUMio ¢ 800-BOSb-
THLIM NMUTAHNEM. ..

Mepen, BKO4EHMEM HEOBXOAMMO NEPEBECTU ABUXKM NOACTPO-
eyHbix peanctopos R131, R137 (n, cootBeTcTBeHHO, R231, R237)
B MakCUMasnbHO yaaneHHoe oT obLero npoBoaa nosoxexue. 3a-
TeMm, gepxa HaxaTon kHonky VS301 Ha nuuesol naHenu, BKO-
4UnTb NUTaHUe ycunutens. Takum ob6pa3omM cxema norvku 6ynet
BKJIO4EHA B CEPBUCHbIN pexum. [epBoe MeHIO - yCTaHOBKA TOKOB
MoKOsi BbIXOAHBIX namn. BepxHsis cTpoka nokasbiBaeT TOK MOKos
npaBoi Nlamnbl NEBOrO KaHana, HUXHAS - npasoro. Ceetoanoa-
Hbl€ MOJIOCKM CNeBa OT MATPUYHBIX MHAMKATOPOB NOKa3bIBalOT 6a-
NaHC TOKOB NIaMn COOTBETCTBYIOLLIEr0 kaHana. CBeTAaMACS LTPUX
Ha HUX YXOOUT B CTOPOHY Nlamnbl ¢ 60nbwMM TokoM. He nopasast
BXOJHOrO CMrHana (40CTaTo4HO Aaxe NpoCTO BLIKPYTUTL peryns-
TOp FPOMKOCTV A0 ynopa), HaAo AaTb YCUAUTENO NPOrpeTbes B
TeyeHue xoTa Obl nonyyaca. Mocne aToro BpalleHrem NoacTpo-
€4HOro pe3ncTopa, NOAKMOYEHHOrO K CeTKe NPaBOoW lamnbl, BbiC-
TaBASAIOT TOK MOKOS Namnbl 0kono 50 MA, 0OHOBPEMEHHO cTapa-
ficb [O6UTLCH HanaHca BpaLleHreM NOACTPOEHHOro pe3ncTopa,
NOAKMIOYEHHOro K ceTke NeBov namnel. MNpuaHakoM TouHoro 6a-
NaHca BNSeTcs CBeYeHue OBYX CPedHUX 3efleHbIX TPUXOB Ha
nHavkaTope H6anaHca, cBUAETENLCTBYIOLLEe 0 pa3banaHce MeHb-
we 0.3%. CnenyeT nmeTb B BUAY, 4TO CUCTEMA AOCTATOYHO MHEP-
LMOHHA, BCE 3Ha4YeHNs yCTaHABNMBAIOTCA HECKObKO CekyHA. He
CTOMT CTPEMUTBLCS K naeansHoMy H6anaHcy, OOMH 3eNIEHbIV LWTPUX
BMECTO ABYX MHAMUMpPYeT pasbanaHc meHblue 0.5%, 4To BNoaHe
HOPMaJIbHO.

JaHHyto onepauuio NOBTOPSIOT A1 BTOPOro KaHasna ycunure-
NS, NUCMONb3Ya BTOPYIO Napy NOACTPOEYHbLIX PE3NCTOPOB U HAOW-
kaTopos. CnenyeT MeTb B BUAY, 4TO HACTPOVIKM NEPBOro kaHana
npv 9TOM MOTYT HEMHOIO YT 13-3a NPOCaAKy aHOAHOrO Hanps-
XeHUs, Tak 4TO Mpouenypy MOXHO MOBTOPWUTb HECKOJIbKO pa3.
Kpome TOro, cnepyet MMeTh B BUAY, YTO HOBbIE SlaMMbl B NePBble
HECKOJIbKO 4acoB PaboTbl MOTYT HECKOMBLKO MOMEHSITb CBOM Xapak-
TEPUCTMKK, TaK YTO BCIO NpoLeaypy, BO3MOXHO, NPUAETCS NOBTO-
pWTL Nocne Toro, kak namnel npupabotatoTcs, 4epes 20-30 yacos
paboTbl.

AHOIbI BbIXOAHBIX NEHTOA0B Npu Toke 50 MA HarpeBaloTcs A0
TEMHO-KPaCHOro LgeTa (MATHOM HanpoTMB KaTOA0B), OAHAKO PO-
outenb atux namn (Telefunken, LS50, cm. [4]) yTBepxapaeT 4Tto
3TO TUMOBOI PexXnM 1 B6oATbCA 3TOro He cTouT. ECnn TemHo-kpac-
HbIli UBET aHOAOB BNUSIET HA AYLUEBHbLIA MOKOW, MOXHO CHU3UTb
TOK nokost fo 40-45 MA, 0gHaKO NPy 3TOM HECKOJIbKO yrnafeT Ho-
MUWHasbHast MOLLLHOCTb. Y aBToOpa B TaKOM pexvnme namrbl yxe OT-
paboTanu 6onblle CTa 4acoB, NOKa BCE B NOPSAKE U PeXVMbI Aep-
XaTcs, Kak BKONAaHHbIE.

Jamnbl pasonHBepTOpa TOXe NPOM3BOAAT CBETOBbIE 3P dek-
Tbl - B @aBTOPCKOM 3k3emnngpe ycunutens ctekno namn ECL84

AUDIO HIGH-END
Philips Miniwatt cBeTUTCH A,OBONBHO MHTEHCUBHBEIM HUONETOBLIM
CBETOM HanpoTuB Lenen B aHogax neHtonos. OOHako u B AaH-
HOM cry4ae BCe B MOpsAKe, 1amrbl NCMONb3YIOTCA B NACMOPTHOM
pexume npu Toke Nokosi neHtoga 18 MA. KctaTu, nHTeHCMBHOE
ronyboe cBeyeHue 3NEeKTPOHHOrO ra3a, MeHslIoLLeecs B TaKT My-
3blKe, Takxe XOPOLUO 3aMeTHO BHYTPU nenTonos MY50.

Janee Ha ycunuTenb, HarpyXeHHblli akyCTU4ECKUMMU CUCTe-
MaMu 1M SKBMBANEHTOM Harpy3km (6e3 Harpysku He BKlouaTb!),
noaatoT 3BYKOBOW CUrHan. 91O Aaxe He 0653aTeNlbHO JOMKEH ObITb
CUrHan Co 3BYKOBOrO reHepaTopa, peasibHbll My3blKanbHbIV CUT-
Han BnonHe conpet. Haxatnem knonkun S401 nepesoast namepu-
TesbHYI0 4acTb B pPexuM mHamkaumm H6anaHca dhasonHeepTopa.
MoactpoeyHbiM pe3anctopoM R126 nobuBaloTcst ABYX 3eseHbIX
LUTPMXOB Ha MHAMKaTope BanaHca, o3HavalLwmx pasbanaHc me-
Hee 0.1%. KctaTu, y npaBuibHO CoBpaHHbIX KackaaoB (pasonH-
BEpPTOpa Ha KaToAax NeHTOA0B B NOKOoe A0MXHA OblTb MPUMEPHO
MOMIOBUHA HAMPSXEHNS Ha X aHOAAX.

Mocne 3Toro MOXHO NPOBEPUTL CKBO3HOM BanaHc ycunutens,
Haxxas kHonky S401 ewe pa3. N3ameputenbHas 4actb Npu 3TOM
VHAMUMPYET GanaHc NepeMeHHbIX HanpsHkKeHWin B aHoAax BbiXoa-
HbIX NEHTOMOB, T.€. B NEPBUYHbIX NONYOOMOTKAX BbIXOAHOIO TPAHC-
dopmaTopa. Kak nokasbiBaeT NpakTvka, AaHHbIN Lwar COBepLUeH-
HO HeobOsi3aTeneH, neHToabl Y50 13 0gHOM NapTUKM NPakTUYeCcKn
0AMHaKoBbl (aBTop nepenpobosan 16 WTyk B MPOU3BOJIbHBIX CO-
4eTaHUAaX), HO Ha BCAKWUIA CNy4al Takom pexvm BBeLEeH B N3Mepu-
TENIbHYIO CXEMy.

Ha 3TOM HacTpoiKy MOXHO CYMTaTb 3aKOH4YeHON. [1Ba ocTas-
LUMXCS NYHKTa MEHIO CEPBUCHOr0 pexvMa npeaHasHaveHb! 415 Ha-
cTpoikun kpacusoctv © [lepsbili - ycTaHoBka yposHa 0 dB nuko-
BOMO MHAMKaTopa MoLHoCTU. Haxartune kHonkn VS301 nossonset
BbIOpaTh 0aHO U3 3HaveHuin 10, 20, 30, 50 BT. Mpu ee Haxatum
Tekyllee 3HauyeHue Ha4MHaeT MuraTb, kaxaoe HaxaTtne S401 Bbi-
GupaeT HOBOe 3HAueHue Mo Kpyry, cnegywowee Haxatne VS301
3anucbiBaeT BblOpaHHOe 3HaYeHVe B NamsiTb U COOTBETCTBEHHO
repeksioyaeT BbIXOAHOW AenvTenb. NocnegHnin NyHKT MeHIo no-
3BONISIET BbIOpaTh, 4TO OyaeT oTobpaxartbes Ha aucnnee B pabo-
4yem pexnmMe. BapnaHToB Tpu - TONILKO MUKOBbIA MHANKATOP MOLLL-
HOCTW, OH Xe BMecTe C MHAMKaTopoM HanaHca ¢asonHsepTopa
UK cKkBO3HOro 6anaHca. PekoMeHayeTCs NepBblii pexum.

BbixoA, 13 CepBMCHOrO MEHI0 He NpeaycMOoTpeH. [ina nepeso-
[a N3MEepUTENIbHON CXeMbl B HOPMabHbIA PEXUM ClepyeT Bbik-
JIOYNTb YCUNTESb U3 CETU U BKIIOHYUTL €r0, He HAXUMAs HUKaKnX
KHOMOK. lNpu 3TOM yCcunnTenb BKNOUUTCA B OEXYPHBIA PEXuM,
VNHAMKATOPOM KOTOPOro cnyxuT ceetoamon VD401. Knonka VS301
B 3TOM PeXrMe UCMONHAET POJb KHOMKM BKIIOYEHWS/BbIKNIOYEHNS
OCHOBHOrO NMUTaHus ycunutens. Takxke B 3TOM pexvme pabotaeTt
ancTaHunoHHoe VIK-ynpasneHue, oTKI04EHHOE B CEPBMCHOM pe-
Xuwme.

Y70 KacaeTcs AMCTAHLUMOHHOMO yNpaBneHus - ANis Hero Bbl6-
paHbl kogpl yeunutenei Linn Waconda. C camoro gelueBoro yHu-
BepcanbHoro nynsta Y mapku Emerson ($4.99) npu nomoium
3anomMuHaloLLero ocumnnorpada 6bin CHATLI NOCNEA0BATENBbHO-
¢ VIK-kOMaHz, oS BKNOYEHWS/BbIKNOYEHNS NMTAHNA U perynm-
pOBaHMA rPOMKOCTU. DTV MOCNEf0BaTENIbHOCTU AeKOAMPYIoTCS
KOHeuYHbIM aBTOMaTom B nporpamme DD502. [ina peanbHOro mc-
NoNb30BaHNS 3TUM e MOCNeA0BaTEeNIbHOCTAM «00y4eH» eAuHbIN
[OMaLLHWI 06y4aeMblil yHMBepcanbHblii NynsT [IY, nocne 4ero TOT
Emerson cnpsitad Ha camyio ganekyto nosnky. KoHkpetHas mapka
nynbTa U KOL yCUNUTENs yKasaHbl B MICXOOHbLIX TEKCTaxX MPOrpamm
KoHTponnepa DD502.

KoHTakThI.

ABTOP NOCTOSIHHO YnTaeT puaoHyto axy SU.HARDW.AUDIO
1 Neproanyecku B Hee nuLeT. Tak 4To eCnv BAPYT - MUAOCTY NPO-
cuMm.

Jlntepatypa.

1. Radio Designer’s Handbook. F. Langford-Smith, Fourth
Edition 1953, Revised 1967, Newness, ISBN 0-7506-3635-1.

2. http://laplaza.com/~fvuotto/mustage.html

3. http://www.dfpresource.org/pdf/HDSP-2312.pdf

4. http://tdsl.duncanamps.com/sheets/Is50/1s50_1g.gif http:/
/tdsl.duncanamps.com/sheets/Is50/Is50_2g.gif  http://
tdsl.duncanamps.com/sheets/I1s50/1s50_3g.qif

5. http.://www.fairchildsemi.com/ds/MV/MV57 124A.pdf
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HASOPLI - NOYTON

YBaxaemble 4nTatenu, Was HaBCTPedvy BalIMM MOXeNaHWsM, Pefakums Hallero XypHana u npeanpuatus «MactepKut», «Kegp-nmoc» n «Ponna
YKpanHa» Ha4MHaIOT Pacchiiiky HabopoB Ans paguoniobuTeneli «MactepKuT» no YkpanHe. Kaxapiii HaGop COCTOUT M3 NeYaTHOW niathl, BCeX paanoKoM-
NOHEHTOB, HEOHX0ANMBIX A1t COOPKWN YCTPOICTBA, CXEMbI U MHCTPYKLMM N0 cO0pke U HanaxveaHuio. Bonee noapob6Hble faHHbIe No Habopam «MacTep-
KnT» MOXHO nony4nTb B My6ankaumsx Halero xypHana (B pyopuke «MactepKut»), a Takxe Ha carite www.masterkit.ru

Bbl MeeTe BO3MOXHOCTb 3aKa3aTb Habopbl, BbIOPaB X U3 NPUBOAMMOrO HUXE NepeyHsl U ykasas B 3asiBke Ko, Ha3BaHue Habopa W Ball MOHbIV
o6paTHbIli agpec ¢ No4ToBbIM MHAekcoM M D.U.0. 6e3 cokpauieHuii. LieHbl B nepeyHe ykadaHbl B Y.e., KOTOPbIe NepeCcynTbIBAIOTCS B FPUBHbI MO TEKYLLEMY
kypcy nonnapa CLUA, ycTaHOBNeHHOMY Hal,. 6aHKOM YKpauHbl (MMeeTcsi B KaXA0M NOYTOBOM OTAeNneHun). LieHa, yka3aHHas B nepeyHe, He BKIIIOYAET B
cebsi NOYTOBbIE PACXOfbl, KOTOPblE HEOBXOAVMO Y4MThIBATb AOMNONHUTENBHO: NPK 06LLEel CyMMe 3aka3a A0 49 rpH. MO4TOBbIe PAcX0oAbl COCTaBASIOT 5 rpH,
o1 50 10 99 rpH. - 8 rpH., o1 100 £o 149 rpH. - 10 rpH., oT 150 go 199 rpH. - 14 rpH., o1 200 £o 499 rpH. - 17 rpH., o1 500 no 699 rpH. - 20 rpH., ot 700 no
999 rpH. - 25 rpH.

Jna nonyvyeHus Habopa HanpaebTe 3asBky no agpecy 03190, Knes-190, a/s 56, Ha email: kedrplus@mail.ru nnun no tenepoHy 8-067-7825591.
3akas BbICblNaeTcs 3aka3Hoi 6aHAepOblo HANOXEHHbIM NIATEXOM (onnata NPy NOAYYEHUU Ha NoyTe) B TeHeHWe 2...4 HefleNlb CO AHS MOJy4eHus.

Kon

KHUra

KHUra

AK059 (L001)
AKO76 (P5123)
AK095 (K002)

AK109 (A002.A004) aTunk A5t OXPaHHbIX CUCTEM.

AK110 (A003)
AK157
AK503(MKM-1)
MKO056
MKO060
MKO064
MK067
MKO71
MKO074
MKO075
MKO077
MK080
MK085
MK088
MK119
MK152
MK153
MK156
MK284
MK285
MK286
MK287
MK290
MK317
MK318
MK319
MK322
MK325
MK326
MK326/2
MK327
MK328
MK329
MK330
MK331
MK332
MK350
MK351
NK005
NKO005/8 kopnyce
NKO013
NKO017
NKO017/1
NK021
NK022
NK024
NK027
NK028
NK033
NK037
NK038
NKO039
NK043
NK044
NKO050
NKO051
NK052
NK082
NK083
NK096
NK106
NK108
NK112
NK114
NK117
NK118
NK121
NK128
NK133
NK134
NK135
NK138
NK140
NK141
NK142
NK143
NK145
NK147
NK148
NK149
NK289
NK291
NK292
NK293
NK294
NK295
NK296
NK297
NK298
NK299
NK307

Hassanne

LeHa, y.e.

Cobepu cam 55 31eKTPOHHbIX YCTPOWCTB U3 Habopos MACTEP KUT .
Cobepu cam 60 31eKTPOHHBIX YCTPOWCTB U3 Habopos MACTEP KUT .
BbICOKOYACTOTHBIN Mbe30U3NyYaTesb
MwuHMWaTIOpHbI Nbe3onanyyaTtens
WHdpakpacHblii oTpaxaTtens

[laTumk ANnst OXpaHHbIX CUCTEM (TOPLIEBOA)
YnbTPa3ByKoBO Nbe3onanyyaress
3BYKOBOI1 OnoseLaTens
3-X NONOCHBI GUALTP ANS aKYCTUYECKUX CUCTEM .
Mpo6neckosbiii Masiyok 220B,/600BT
Beryuue ordn 220B/3x700BT
Mogynb perynupoBskn nepemMeHHoro Hanpsixenus 1200B1/2208B .................
Perynstop mowHocTn 2200B1/2208
Perynupyemslit moaynb nutanus 1,2B...30B/2A
YHUBepCabHbIi YbTPa3BYKOBOI OTNYrMBaTESNb rPbI3yHOB
WmuntaTop nas cobaku
ONEeKTPOHHbIN OTNYrMBaTESNb NOA3EMHbIX MPLI3YHOB .
Mpo6neckoBbiit Masyok 220B/150BT
WmuTaTop oxpaHHOI cUCTeMb!
Moaynb nHAMKaTOpa OXPaHHbIX CUCTEM
B0k 3aWuThl 31eKTPONpUGOPOB OT MOSHUM ..
WHAMKaTOp MUKPOBOSHOBLIX U3NY4eHUit
ABTOMOGUNBHAS OXPAHHAS CUMHAMBALNS ..o
[leTeKTop UHPPAKPACHOIO U3NYYEHNS
WndpakpacHblit 6apbep 30mM
Moaynb ynpasneHusi OXpaHHbIMM cucTeMamm
NmuTtaTop kamepsl HapyXHOro HaBnloaeHus ..
[eHepaTop MOHOB
Mogaynb 4-kaHanbHoro Y 433 MIy,
Moaynb 3aluTel aBTOMOGUILHOMO aKKyMynsiTopa
Moaynb 3aWuThl OT HaKMAK
Younutens HY 40 BT
JlasepHoe woy
HAekonep VIDEO CD
HAexonep VIDEO CD
TenerpadHblit Manunynatop "CTENIC"
TenerpadHblit MarunynsTop "SKJIUMNC"
TenerpadHblit ManunynsTop "3EPO"
WcnonuntensHoe ycTpoiicteo ans MK317, MK324
Mogaynb pagvoynpasnsiemoro pene 433 My, (220B/2,5A) .
CeHcopHblii perynsatop moliHocTn 1000BT/220B ..
Ornyrusatens rpeidyHos "TOPHALO"
YHUBepCabHbIi OTNYrMBaTeNb rPbI3yHOB
CymMepeyHblil nepeknioyaTens
CyMepeuHblii NnepeknioyaTens B kopnyce
ONeKTPOHHBIN NpeaoxpaHnTenb
Mpeo6pazoBaTenb HANPSHXKEHUS 4151 MUTAHWS IIOMUHECLIEHTHBIX Iamn
MepeHocHoi an. 6annact Ans niomuH. namnsl 10...15 BT (aBTo, 12B) .
Kosik - cupeHa 15BT
CrepeodoHuyeckuii Tem6pobnok
Mpo6neckoBbIit MasHOK Ha CBETOAMOAAX
Perynupyemblit UCTOYHMK NUTaHns 1,2...30B/2A ........ccooevviiiiiiiiciiciies
YnbTpa3sBykoBOW CBUCTOK Ansi cobak
MmuTaTop 38yka MOPCKOro An3ens
Perynupyemsblit UCTo4HMK NuTanus 1,2...30B/5A
CeHCOopHbI BEPHOI 3BOHOK
MpoBneckosbIi Mas4oK Ha CABOEHHOM CBETOANOAE .
ONeKTPOHHBIN roHr (3 ToHa)
CBeToaMoaHas CBETALLAACS NeHTa
Perynatop ckopocTv BpaleH!st ANs MUHU-APEnu .
BonbLuoit Nnpo6neckossIi Mas4ok Ha CBETOAUOAE .
ONeKTPOHHbIN penenneHT (OTnyrusaTtesb HaCEKOMbIX - NapPa3nToB)
KOMOWHNPOBaHHbI HABOP (TEPMO-, POTOPENE) ...ovvvvevrrcrencinine
WndpakpacHblit 6apbep 50m
YKB pafinonpuemHuk.
YHuBepcanbHas oxpaHHas cuctema
Tepmoperne
LincdpoBoit aneKTpOHHBI 3amMok
MuHuaTiopHasi OXxpaHHasi cucTema
MHAMKaTop ANst OXpaHHbIX CUCTEM
CTepeo MHAMKATOP Ha cBETOAMOAAX
WHdpakpacHbiii 6apbep 18m
KopabenbHas cupera "TYMAH" 5BT
ABTOMOGWNLHLIV @HTEHHBIA yeunuTens
ONEeKTPOHHLIN CTETOCKON
CurHan1saTop ypoBHs Bogb!
AHTeHHbI younuTens 30...850Mry,
MocToBoit yecunutens H4 200BT
Crepeonekonep
WnapkaTop yposHs curdana Ha 30 ceeToamopax
OHbI 3NeKTPOTEXHUK
CwurHanusatop yposHs 8ozl (SMD)
AHTEeHHbI younuTens 50...1000MI
BykBeHHO-UMbPOBOI MHAMKaTOp Ha cBeToanoaax 12B ..
Bnok ynpasneHusi 6yKBEHHO-LMPPOBLIM MHAMKATOPOM ..
MpeobpasoBatenb NOCTOSHHOrO Hanpsxenus 12B B 220B/50ry, .
Curnanusatop 0CTH

Wonusatop Bo3ayxa
Mertannonckatens
6-kaHanbHas ceeToMy3blkanbHas npuctaska 220B/500 BT .........cccccevveennne
"Beryuue oran” 220B 10x100 Bt
"Beryume oran” 220B 3x500 BT
Crpo6ockon
OneKTpoLLOK
YCTPOMCTBO 3aLLUThI OT HAKWUMK
WHdpakpacHblii cekyHaomep

NK314
NK315
NK340
NM1032
NM1043
NM2011
NM2011/ MOSFET
NM2012
NM2021
NM2031
NM2032
NM2033
NM2034
NM2035
NM2036
NM2037
NM2038
NM2039
NM2040
NM2041
NM2042
NM2043
NM2044
NM2045
NM2051
NM2061
NM2062
NM2111
NM2112
NM2113
NM2114
NM2115
NM2116
NM2117
NM2118
NM2202
NM2222
NM2223
NM2901
NM4021
NM4022
NM5032
NM5036
NM5037
NM5038(MKU-A)
NM5039
NM5101
NM5402
NM5403
NM5421
NM5425
NM5426
NM6011
NM6013
NM8021
NM8022
NM8032
NM8034
NM8041
NM8042
NM8511
NM9010
NM9211
NM9212
NM9215
NM9216/1
NM9216,/2
NM9216/3
NM9216/4
NM9216/5
NM9217
NM9218
NS009
NS041
NS047
NS048
NS070
NS090
NS093
NS123
NS167
NS172
NS173
NS180
NS182.2

NS311
NS312
NS313
P5107
P5111
P5336
P5337
P5339
P5340
P5341
P5342
netektop 8041

JeTekTop mxn
OTnyrueaTenb KPOTOB Ha CONHEYHOI GaTapee ...
KoMnbioTepHbI NPOrpamMmmpyemblii nasepHblil ahdekT . .
MNpeo6pasosatens 12B/220B 17,83
YCTPOMCTBO NAABHOO BKJ1. W BbIKNIOYEHUS NamMn Hakanusauus 220B/150BT .. 7,5
Yeunutens HY 80 BT ¢ pagnatopom
Yeunutens HY 80 BT Ha nonesbix TPaH3NCTOPaX G PaANaTOPOM ............... 17,95
Yeunutens HY 80 BT
Yeunutens HY 4x11B1/2x22BT TDA1514
Yeunutens HY 4x30BT/2X60BT TDA7385, aBTO ..
Yeunutens HY 4x40B1/2x80BT TDA7386, aBTO ..
Yeunutens 100 BT TDA7294
Yeunutens 70 BT TDA1562
Yeunutens Hi-Fi H4 50 Bt TDA1514
Yeunutens Hi-Fi HY 32 Bt TDA2050
Yeunutens Hi-Fi HY 18 BT TDA2030A
Yeunutens Hi-Fi HY 44 Bt TDA2030A+BD907/908
AsTOMOGUNLHLIN YHY 2x40 BT TDA8560Q/8563Q .
ABTOMOGUALHLIA YHY 4x40 BT TDA8571J
AsTOMOGUNBHLIN YHY 22BT TDA1516BQ/1518BQ ..
Yeunutens 140 Br TDA7293
MocToBoit aBToycunutens Hi-Fi 4x77BT TDA7560 .
Yeunutens HY 2x22 Bt (TA8210AH/AL, aBTo) ...
YM3Y knacca D (TDA8929 + TDA8927) 2x150 BT .
AByxkaHanbHbIA MUKPODOHHLIN younuTens
DneKkTpoHHbIN peBepbepaTop
Lindpposoit AnkTodoH
Bnok perynnposku Tembpa v rpoMKocT
Bnok perynnposku Tembpa 1 rpoMKocTH
ONEKTPOHHBI KOMMYTATOP BXOA0B
MpoLLeccop NPOCTPaHCTBEHHOIO 3BY4aHMs
AKTUBHBI GunbTp HY ans cabeydepa
AKTUBHBIA 3-X NONOCHLIA GUNLTP
AKTUBHBI 610k 06paboTkn curHana ans cabsydepHoro kaHana .
MpengaputensHeblil cTepeodoH. peryn. yeunutens ¢ 6anaHcHsIMu Bxogamn 8,63

Jlorapudmmnyeckuii feTekTop 5,18
CTepeodOHUYECKUI MHAMKATOP YPOBHS curHana (ctonb) 14,95
CTepeodOHNYECKUI MHANKATOP YPOBHS CUrHana (Touka) 15,563

BupeopasseTtsutens 8,6

Taiimep 1...99 MuH 22,5
Tepmopene 0-150 °C 9,14
BepHoii 3B0HOK 15,53
eHepaTop Mop3e 5,5
MeTpoHom 55
OxpaHHasi CMCTeMa CO 3BYKOBbIM OMOBELLEHUEM ......c..ceevueereiiiiieiieiieinnns 15,53
MyabikanbHbli onosetiaTens 10,29

CuHTe3aTOp 3BYKOBbIX 3D PeKToB
ABTOMOBWNbHbIN TAXOMETP
Cron-curian ans asTo
ONeKTPOHHbI BNOK 3axuraHns "knaccuka”
MapLupyTHbIi AArHOCTUYECKMI KOMMbIOTEP NS aBTO .
ABTOMaTU4eckoe 3apsaHoe ycTporcTeo "APIO-1" (aBTOMOG. akk.)
KoHTponnep anekTpo KOro 3aMKa

ABTOMAaTUYECKMIA BKIOYATENb OCBELLEHNS Ha 6a3e AaTYMKa ABUKEHNS ......
MHaukaTop ypoBHS 3apsiaa akkymynstopa
3apsiiHoe YCTPONCTBO ANt akKYMYNSTOPOB
Mpubop ans nposepku ESR anekTponmTnyecknx KOHAEHCaTopoB
TecTep KOMNbIOTEPHOrO CeTeBoro kabens "BuTas napa”
MeTannounckarenb Ha MUKPOKOHTPOSIEPE ................
MMnynbCHbI MeTannonckaTenb Ha MUKPOKOHTPoNnepe
eHepaTop TB TecT Ha 6a3e npuctasku DENDY
TenedoHHbli "AHTUNUPAT"
Mporpammatop anst KOHTPOANEpoB AT 89S/90S .......cccccvveviiriieciiinieiens
AnanTep ng COTOBbIX TeNepoHOB
YHuBepcanbHblii nporpammartop (6a3osbiii 610k)
Mnata-agantep ans NM9215 (ans ATMEL) ...
Mnata-agantep ans NM9215 (ans PIC)
Mnata-agantep ans NM9215 (ans Microwire EEPROM 93xx)
Mnata-agantep ans NM9215 (Apantep 1°C-Bus EEPROM) ...
Mnata-apantep ans NM9215 (Anantep EEPROM SDE2560, NVM3060 1 SPI 25xxx) ..
YCTPONCTBO 3aLUMTLI KOMMBIOTEPHBIX CETEN (BUTas Napa) ............
YCTPOMCTBO 3aLMUThl KOMMbIOTEPHBIX CeTel (KoakcuanbHbIii NPoBoA) ..
eHepaTop 3BYKOBOW 4aCTOTbI
MpepBapuTenbHbIit yennutens HY ans AMHaMUYeCKoi MarHUTHOW FONoOBKK
eHepaTop 3BYKOBbIX 4aCTOT
AkycTnyeckoe pene
Perynsatop ckopocT! paboTbl aBTOMOGUALHBIX CTEKNOOUUCTUTENE .
BhicokokayecTBeHHbIit yeunutens H4 100BT
B10K 3aLnThl aKyCTUYECKMX CUCTEM.
['eHepaTop 3BYKOBbLIX 3 PEKTOB
YnbTpa3BykoBOit pagap
ABTOMaTMYECKMIN POTOHYBCTBUTENbLHLIN BLIKIOYATENL CETH ...
OxpaHHas cUrHanuaaums AoM/MarasuH
"HoBoroaHss enka" Ha ceetoanosax
4-KaHarsbHble Yachl-TaliMep-TepMOpPErynsTop C 3HeproHe3aBUCUMOii
NaMATHIO/XOA0M U UCMONHUTENBHBIM YCTPONCTBOM ....voeviiveiiriieiieeieeieineens 29,5

[HeTekTop BanioTh 13,23
Lindpposoit TepmomeTtp 27,03
ONEKTPOHHAA PYNIETKA «.evvveevieiescscieie e 36,5
LWarosbii ABuratenb 17PS-C054 ..........ccovoviieiiccsccccc 7,99
LWarosekiii aguratens AEG S026/48-4 pin 7,99
LWarosslit nguratens AEG S026,/48-6 pin 7,99

LWarosbiit aguratens AEG S021/24 .........ccvvviiiiiiiiiiciecccc s 7,99

LLaroselit gguratens 42SPM-24DJA 7,99
LLaroselit ABuratens 7,99
LLaroselit ABuratens 7,99
LLaroselit ABuratens . 7,99
Kopnyc ans katywkv metannouckatenein NM8041, NM8042 .............ccccee.e. 7,5
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CHAUTA - NONTON
MurpoHurka

®dPupmMeHHbIN Mara3nH npeanaraetr KHUrN-NOYTOMN
KHUTW « MAHCTPYMEHT

[ HanmeHrosanue LeHa C y4.40CTaBKu
172 MoneaHble cxeMbl 4ns paguoniobuteneit. (Conow) 1999r. 13
3223 NmMnynbCHble MCTo4HMKM nuTanHns BM. (Hayka n Texuuka) 2003r. 15
384 CnpaBoyHuk anekTpuka. (PagnoCodrt) r. 15
3570 500 cxem ans pagvoniobuteneii. (Hayka n TexHuka) 2004r. 16
3620 AHTeHHb KB 1 YKB komnbioTepHoe moaenupoeanue ( MMANA). (PaguocodT) 2004r. 16
74 Kak npespatuts MK B nameputenbHbiit komnnekc. (AMK) 2003r. 16
1114 Mapk1poBKa 3N1eKTPOHHbIX KOMMOHEHTOB. ([ OA3KA) 2004r. 16
2303 ONeKTPOTeXHNYECKNiA CnpaBoyHUK 4-e naa. (PagnoCodrt) 2002r. 16
1363 Kak npespatutk K B yH1BepcanbHblii nporpammarop. (AMK) 2003r. 17
2178 KOHTPO/b U 3aLMTa UCTOYHMKOB NTaHus. (AnbTekc) 2002r. 17
4211 ACVHXPOHHbIE ABUraTENU B TpexhasHoM v ogHodasHoM pexumax. (PagnoCodt) 2004r. 18
781 WHdbpakpacHbie nyun B anekTpoHuke. (AMK) 2003r. 18
3087 Hanapka anektpoo6opynosaHus. (PagnoCodt) 2003r. 19
1543 MonesHble paguoniobuTensckue wryykn. Y.1. (PagnoCodr) 2002r. 19
948 MpengaputensHele YHY. Per.rpomkoctn n Tembpa. (AMK) 2001r. 19
3621 CnpasouHuk. MpakTuyeckas asTomaTtvka. (Pagnocodr) 2004r. 19
1245 Teneen3noHHbIE NPOLIECCOPbLI ynpaeneHus. (Hayka u TexHuka) 2001r. 20
2576 "Pagunoamartop” - nyywee 3a 10 net. (Pagnoamarop) 2003r. 21
3904 Mertannouckartenu ansa niobutenei n npodeccroHanos. (Hayka u Texuuka) 2004r. 21

CnpaBoYHMK MO YCT-BY U PEMOHTY 31EKTPOH. NP-B aBTOMOGUNEN. KH.1-2. (AHTEIKOM) 20025, ....cviuiieiiietieitcic ettt sa e no 21
3622 CnpaBo4Huk. AnekTpuyeckne annapartbl. (PaguocodT) 2004r. 21
3724 Bupeonpoueccopsl. CnpasoyHuk. (Hayka u TexHuka) 2004r. 22
3688 HacTonbHas kHura paguoniodutens-koHcTpykTopa. (AMK) 2004r. 22
1955 O6paboTka curHanos. Mepeoe 3HakomcTBo (AOLA3IKA) 2002r. 22
4309 Mopapo6Ho o coToBbIx TenedoHax. (ConoH) 2004r. 22
3047 Cobepu cam.55 anekTpoHHbIx cxem. (AOO3KA) 2003r. 22
3815 Teneen3opbl: PEMOHT, aganTauus, MoaepHusaums. (Hayka n TexHuka) 2004r. 22
1129 450 nonesHbix cxem. Knura 1 (Anbtekc) 2001r. 23
4311 Mo6unbTHble TenedoHsbl 1 MK:cekpeTbl kommyTaumnu. (AMK) 2004r. 23
2387 MoneaHble paguoniobutensckue wryykun. Y.2. (PagnoCodt) 2003r. 23
1767 KapMmaHHbIii CnpaBoyHuK nHxeHepa-meTponora. (JOA3KA) 2002r. 25
1372 MogepHuaaupms TV3-5 YCUT. (Hayka v Texnuka) 2001r. 25
4074 Cobepu cam.60 31€KTPOHHBIX YCTPONCTB. (AOLOSKA) 2004r. 25
4315 CoBpemeHHble paanoTexHuyeckne KOHCTpyKLmu. (ConoH) 2004r. 25
1137 CnpaBo4HuK anekTpuka 2-e nag,. (PaguoCodr) 2002r. 25
4283 AHTEHBI U He Tonbko. (PagnoCodt) 2004r. 26
3367 Bupeonpueccopsl cemeiictea UOC. (Hayka u TexHuka) 2003r. 26
4214 Papvoniobutensckoe koHcTpynposanue.. (PagnoCodt) 2004r. 26
3905 TenesnanoHHble Mukpocxembl. UMC o6paboTkv TB curHanos. (Hayka v TexHuka) 2004r. 26
1766 KapMmaHHbIi CrpaBOYHUK MHXEHepa 3N1eKTPOHHOK TexHukun. (JOA3KA) 2002r. 27
4023 OpuruHanbHble cxembl U KOHCTPYKUMK. (ConoH) 2004r. 27
1948 Paguonio6utensckue ycTponcTea ans goma. (ConoH) 2002r. 27
4103 KapMmaHHbIii CnpaBoyHKK. KOHCTPYKUMOHHbIE MaTepuansi. (Joaaka) 2004r. 28
3616 KpaTtkuii cnpaBo4HUK no anekTpoHuke. (AMK) 2004r. 28
1548 ConpsixeHne KOMNbIOTEPOB C BHELIHUMM ycTpoiicTBamu. (Mup) 2002r. 28
3365 Tenesnaopsl Daewoo 1 Samsung + cxemsl. (Hayka v TexHuka) 2003r. 28
1768 KapmaHHbiii cnpaBoyHvk pagnovtxerepa. (JOA3KA) 2002r. 29
4217 3nekTpomy3abikanbHble MHCTPYMeHThI. (PagunoCodt) 2004r. 29
3625 AnekTpoobopynoBaHue Xunbix 3aaHuit. (Joaaka) 2004r. 29
3728 Asbyka cotosoro Tenedona. (Hayka n TexHuka) 2004r. 30
2666 NmMnynbCHble MCTOYHWMKM NuTanna TB. (Hayka u Texuuka) 2003r. 30
1953 MukpokoHTponnepsl AVR cemeiictea Classic dpupmsl "ATMEL". (AO03KA) 2002r. 30
4245 MonynpoBoAHMKOBbLIE NPUGOPLI U UX NpUMeHeHne. (AnbTekc) 2004r. 30
4246 doT0- 1 TEPMOAATUMNKYM B INEKTPOHHBIX cxemax (AnbTtekc) 2004r. 30
443 Liucdposas cxemoTtexHuka. (BHV-CI6) 2004r. 30
1552 AHTeHHbI. HacTpoiika v cornacosanve. (PagnoCodt) 2004r. 32
4313 SHUWMKNoNeans MUKpPocxem ans ayamoannapatypsl. (AMK) 2004r. 32

MprmeHeHne TeneBn3noHHbIX Mukpocxem. T.1-2. (Hayka n TexHuka) 2004r. no 33
4316 OneKTpoHHbIE camoaenku ans Buita, otabixa... (Conox) 2004r. 33
3354 AHTEHHbI. Fopoackue KoHeTpykumu. (PagnoCodt) 2003r. 34
2170 WcTounnku nutanus MK n nepudepun. (Hayka u TexHuka) 2004r. 34
2308 MuKpOKOMNbLIOTEPHbIE CUCTEMBI ynpaBnexus. (JOAIKA) 2002r. 34
857 OCHOBbI 91€KTPOHOI TexHUKKU. (Mup) 2001r. 34
3320 MoBepxHOCTHBbI MoHTax. (PagnoCodT) 2003r. 34
3353 OnekTpoakyTucTuyeckmne ycrpoincrtea. (PagmoCodr) 2003r. 34
2306 KabenbHble cuctemsi. (Jlopu) 2003r. 36
4282 KapmaHHbiii cnpaBoyHuK. CoeyHeHNs B KOHCTPYKLMAX U PexXyLuin MHCTpymeHT. ([opaka) 2004r. 36
3980 KomnioTepHa cxemoTexHika. Miapy4unvk ans BY3is. (MK-Mpecc) 2004r. 36
4281 MpuMeHeHne MUKPOKOHTPONNepoB AVR: CxeMbl, anropuTMbl, nporpammsl. (Joaska) 2004r. 36
3324 TenekommyHukaumumn u cetn. (MI'TY nm.Baymana) 2003r. 36
897 OnepaumoHHsle ycunutenu u komnapatopsl. (AOA3KA) 2004r. 37
3903 Paguonio6utensckas TexHonorus. (PaguoCodr) 2004r. 37
3669 3apy6exHble anekTpomarHuTHele pene. (MK-Mpecc) 2004r. 38
1584 CucTeMbl Ha MUKPOKOHTponnepax u BUC nporpammupyemoit norvku. (Skom) 2002r. 38
4312 YctpoiicTea ynpasnenus po6otamu. CxemoTtexHuka 1 nporpammuposanue. (AMK) 2004r. 38
3725 3apybexHble MUKPOCXeMbI, TpaH3NcTopsl, anoas! 0...9. (Hayka u TexHuka) 2004r. 39
4212 OCHOBBI aHaIOroBO M UMNYNLCHOM TexHuku. (PaanoCodt) 2004r. 39
4368 MpuMeHeHne TeneBM3noHHbIX MUKpocxeM.T.3 (Hayka u TexHuka) 2004r. 39
3208 Paguonio6utensbckme KOHCTpyKuumn Ha PIC-MukpokoHTponnepax. (COJIOH) 2003r. 39
3198 Bewanue 6e3 nomex. (Mup) 2000r. 42
4248 KomnbioTepHas cxemoTexHuka. MeTosisl nocTpoeruns u npoektuposanus. (MK-Mpecc) 2004r. 42
3197 Csert Ha TB. OcHoBbl ans npodu. (Mup) 2000r. 42
3771 Bce oTeyecTBEHHbIE MUKpOCXeMb! (Jopaaka) 2004r. 43
3897 KabenbHble cuctemsl. [poekTnpoBaHue, MoHTax u o6cnyxusanue. (Kyauu-O6pas) 2004r. 43
4358 Liucdpossie yctpoiicTtea. (BHV-CIM6) 2004r. 43
3754 AHanoroeble v UMNyNbCHbIE ycTporcTea. (BHV-CIM6) 2004r. 45
3626 MukpokonTponnepsl AVR cemeiicTaa Tiny n Mega dupmel "ATMEL". (Joaaka) 2004r. 45
4357 MwukponpoLeccopbl  MUKPOKOHTponepsl. (BHV-CI6) 2004r. 45
3222 3apybexHble MUKPOCXEMbI, TPaH3NCTOPEI, Anoasl A ...Z. (Hayka n TexHuka) 2003r. 47
4284 OcHoBbI undpoBoit TexHuku. (PapnoCodr) 2004r. 49
1761 Ananorosas u undpoeas anekTpoHuka. (Fop.nHus) 2002r. ... 51
3587 OcHoBbl undpoeoit 06pa6oTku curHanos. (BHV-CMNG) 2004r. 51
3835 x51 - coBMECTUMbIE MUKPOKOHTpOepsl dupmsl Silicon Laboratories (Cygnal). (U, Ckumen) 2004r. 56
3613 Mpeun3noHHbIE YCUIMTENN HU3KOIA 4acToThI. (IFop.nnHMs) 2004r. 60
4208 CospemeHHble cemeiicTsa MJINC dupmel Xilinx. (Fop.anHus) 2004r. 61
4202 AHTEHHO-dUAEPHbIE YCTPOICTBA U PACNPOCTPaHeHVe paanoBonH. (Fop.iuHus) 2004r. 64
1064 MpoekTupoBaxve undpoBLIX cucTem Ha ocHose MJINC. (Fop.nunus) 2001r. 67
2312 Liudpposas ceszb. TeopeTuyieckme OCHOBbLI M NPaKT. NpumeHeHue. (Ouanektvka) 2003r. 67
3901 HelpoHHble ceTu, reHeTnyeckne anropuTMel M He4&Tkne cuctemsl. (Fop.nnHns) 2004r. il
3999 Lindpossle cuctemsl. Teopus u npaktuka. (Auanektuka) 2004r. 76
3195 PaguoctaHums. (Mup) 2001r. 89
3899 CoBpeMeHHble MUKPOKOHTPOINEps M Mukpocxembl Motorola. (Fop.auHus) 2004r. 103
3998 CnpaBo4HUK N0 TENEKOMMYHUKALMOHHLIM TexHonoruam. (Juanektuka) 2004r. 108
4223 MukpokoHTponnepsl 16-pa3psaaHsie Flash cemerictea 16LX dpupmbl Fujitsu. (Fop.nuHus) 2004r. 166

LleHbl yka3daHbl B TPUBHSAX C y4e€TOM JOCTaBku no YkpauHe. Jllo6oe n3 BbllenepeyncneHHbiX U3aaHuii MOXHO MOAy4YUTb HANOXEHHbIM NNaTexoMm,
odbopmuB 3asaBky no E-mail, TenecdoHy, dakcy n noute (02002, Kues, yn.M.Packosoi, 13, k.106, mara3uH «MukpoHuka»). B 3asBke [OMKHbI ObITb
pa3bopuMBO ykasaHbl KoL U Ha3BaHWe KHUMM, a Takxe uHaekc, agpecc n d.1.0. nonyyatens.

IOpuamnyeckre nvua MoryT noay4nTb KHUrM Yeped CneucBs3b, OnnaTue 3aka3 no 6e3HanMyHoMy pacyeTy.

MonHbin npaic-nucT (okono 1500 HaMMeHOBaHWIN) MOXHO NOAY4YMTb, 3aka3as ero no E-mail: info@micronika.com.ua nnu ten. (044) 517-7377. Ha
caiTe KOMMaHUM www.micronika.com.ua MOXHO 03HaKOMWUTBCS C @HHOTALMSAMWN U COAEPXKAHNSMUN KHUT .
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COAEPXAHUE BCEX HOMEPOB XYPHAJIA «<PAANOXOBBWU» 3A 2004-/1 O

lMepBoe yncao nocne Ha3paHus CTaTb 0603Ha4YaeT HOMEpP XypHana, BTOPoe (4epe3 3Hak Apobu) - HOMEP Ha4yaabHOM CTPaHWLbI.
Martepuansl pybpuvku «[laiifxect» BKOYEHbl B COOTBETCTBYIOLUNE TEMATUYECKNE Pa3aesibl COAepXaHus

CQ HAMRADIO

MHoroananasorHble Yagi GupMbl StEPPIR .....ccovviiiiiiiiiiiii
MopTaTtueHbii KB TpaHcueep ans DX-uHra Kenwood TS-480HX
TenerpadHblii KNo4y ¢ NamMsTbIO
KomnakTHbI TPOBHUK T MITLL..2,5 TTLL covviiiiiiiiiicicc e
LLlymoBO# cnoco6 n3mMepeHns UMNeaaHca aHTEHHbI
AKTMBHasi MarHuTHas aHTeHHa ans avanasoHa 136 kly,.
MarnutHasa pamka gns 160 m
MoauduumnposarHas aHTeHHa «DK7ZB-Quad» .
MHoronnana3oHHble HanpaBeHHbIE aHTEHHbI ...
[MoxopHbI TpaHcmBep
PeTpo-TpaHcueep Ha 50 MIy, .

HoBas nobutenbckas KOMMyHUKaLMOHHAsA cuctema D-Star ........cccocceevienenn. 2/10
Cuctema 6uHapHoro obmena nHdopmaumein n curdanusaumm BIIS
B @HAJIOrOBbIX TPAHCUBEPAX ICOM ..ottt ittt 2/10

ABTOMATNYECKUI1 3BYKOBOV HUBENMPOBLLMK ANS TPAHCUBEPA .
VOX co ctabunbHbiM BpeMeHeM 33epXKn OTKIIoHeHUs
TenerpadHblit KIoY C NOAKMOYEHNEM K TPAHCUBEPY MO PAAMOKAHANY .......c...... 2/22
MpocToit aHTeHHbIN aHanusaTop
KoakcvanbHasi KonnnmHeapHast aHTeHHa .
9Arn ¢ pednekTopom Ang 2-MeTPOBOro AnManasoHa ..
MHoroamanasoHHbIi Aunons
CUMMETPUPYIOLLNE YCTPOMCTBA ...ttt s s
CrabunmaaTop HanpskeHns aKkpaHHoOW ceTkn
Jenutens yactoTsl k IMA, oT paguoctaHumm P107m ...
Yeunutenb MoWHOCTH Ha 27 - 29 My, ..
DRM-npuemMHuK ...
TenerpadHbii QRPP tpaHcusep Ha 80 m ...
Heckonbko cxem nHTepdeiicos MNK-tpaHcmeep
OneKTPOHHbIV TenerpadHbIi knoy «Smart Keyer Lite»
«[onoBuHa kBagparta» Ha AnanasoHax ot 160 go 30 m
KOHCTpYKUMS BepTUKabHOM aHTeHHbl 6e3 NpOTMBOBECOB
Teneckonuyeckas aHTeHHa GP gna 2 m, 70 1 23 cm
TpaHceepTep «MAGIC BAND 50/29 MIuy» ..
Mogaundukaumns «[ToxogHOro TpaHcueepa ... .
MNatnanemeHTHaA aHTEHHA AN WSUT ..ooiiiiiiiiiiiiiiiiiiieeeeeeeeeeeee ettt
MognepH13auus TpaHKoBbIX aBOHEHTCKVX TepMUHANOB Ha 6ase

papvocTaHumit ALINCO DJ-191 .o 3/38
HemHoro o paguomoHuTopuHre 4/6
MouwwHbiii BY Tpananctop Philips BLF872 nns nepeaatunkos

LIMPPOBOTO BELLEAHM ...ttt sttt sttt st et eesiae e 4/14
TpaHcueep Boicwero knacca Yaesu FT DX-9000 .......coovverireerieeniieeniiieenieeens 4/15
KB ycunutenu mowHoct RM HLA-150 1 HLA-300 pns QRP-TpaHcvBepos ..... 4/15
HoBbIli KOMNbIOTEPHBIV MHTEpdec ana TpaHcueepos MixW RigExpert Tiny ..... 4/15
MpocToit Bo3byanTens SSB curHana ¢ NeCTHUYHLIM PUABTPOM ....oevvvvieineennnen. 4/29
ONEKTPOHHbI BapuaHT IMOMYECKOro KJllo4a C CEHCOPHbLIMM

[aTYNKaMM «TOYEK» U «TUpe»
Mo6unbHbIN NpourpeiBaTent TenerpadHbix Coo6LLeHNi
JAuvnnekcep
YeTbipexananasonHas «Delta loop» ... 4/32
AHTeHHa «lpoBonoyHas nupamuaa» Ha 80 M . ... 4/33
A 75 foot Top Loaded Vertical ANtenNa ..........ccccvevviiiiiiiiiiiiiiiicciiciiiccieees 4/33
Lindposas wkana-4actotomep ¢ XK MHANKATOPOM 1

ABTOMOACTPOWKON 4aCTOThbI .. 4/38
FeHepaTop NnaBHOro AvanasoHa . 4/39
OnNTUMMU3aLMS reTePOANHHBIX HaMPSKEHN ABOMHbIX 6anaHCHbIX cMecuTenelt . 4/40
PemoHT pagnocTaHumini Kenwood TK-2107 ... 4/42
Hoeas mogudukaums TpaHcusepa lcom IC-756PROII ... 5/13
ABTOMATUYECKUI aHTeHHbI TioHep AT-1000 LDG EIeCtronics .........ccceevueennes 5/13
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