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NMCbMEHHOTO paspeLleHns peaakuyn 3anpetuena. Mpn
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CxemoTexHuKa AeTeKTOpHOro npuémumnka 3a 100 net............. B.lMectpukos

@ Hosas Texuuka u TexHonorms: UHTEPHET-0630p
Onupemus Bupyca-yepesa Nivarg; G-Lock SpamCombat; apxvueatop I1ZArc 3.4.1.5; CD2MP3! 1.22;
IsoBuster n Bad CD Repair 1.6; 5+1 - kaHanbHble ronoBHble TenedoHsl Sunnytech; Samsung DuoCam;
ayavokacceTHble nneepbl Sony 1 Panasonic paboTaloT oT ogHoro komnnekTa 6atapei o 100 Yacos;
High-End CD-nneep Stibbert Bluenote; nporpamma pacuyeta LCFR; Circuit Sage ¢ nporpammamu pac-
yeTa aKTUBHBIX M NACCUBHBLIX GUNLTPOB, TPAHCUBEPOB M Ap.; yTuAuTa Omniformat ans KoHBepTaLMM 3NeKT-
POHHbIX JOKYMEHTOB 13 0fHOro dopmaTta B Apyroii; nporpamma FrontDesigner obneryaet paspaboTky
danblunaHenein n kopnycos; MynbTudopmMaTHbIii pekopaep 18-in-1 dupmel Addonics; TpaH3UCTOpP € YacTo-
Toi reHepaumn 509 I'My; N3Y 13 nnacTmaccsl BMECTO KpeMHWS; LMdpoBble ConHeuHble yackl Digital
Sundial; undposbie ontuyeckue nzonatopsl NVE cepun IL7710; USB-dbnaw-6penoykn Sony Micro Vault ¢
MHTErpupoBaHHbIM CKaHEPOM OTMe4aTkoB nanbLes; 6ecnposBonHas nepefaya HiFi-3syka nocpeacTBom mar-
HUTHOW cBsa3m LibertyLink™; UMC npeuuaunoHHoro nonudasHoro reHepatopa LTC6902; undposoii me-
navanpoueccop Atmel AT76C113; MUMC ontuuecku nsonuposaxHoro ycunutens Fairchild FOD2742; UMC
ceeToamonHoro aparisepa MAX1554; conHeuHble anemeHTsl IXOLAR™; camble MUHMATIOPHBLIE B MUPE CBe-
Toamoabl Kingbright pasmepamu 1x0,5x0,5 mm; 3,5-pa3paaHbiit BONLTMETP B KOPMyCe 7-CerMEeHTHOro CBe-
TOAMOAHOro MHAmkaTopa Lascar; MHoroguanasoHHele Yagi dupmbl StepplR; noptaTtueHbii KB TpaHceep
nnst DX-unra Kenwood TS-480HX

B ARaitaxecT sapy6exHoii nepuoamnku
JlamMnoBbIi yeunuTenb Ans FONOBHbLIX TeNedOoHOB; MynbTUMeAUIiHbIN YM3Y ¢ cabeydepom; akTuBHbIn PHY
ansa cabBydepa; akTUBHbIN KpOCCoBep Ans TpexnonocHoi HiFi AC; dunbTpbl LONONHUTENBHON GYHKLMMN B
aKTMBHBIX KPOCCOBEPAX ABYXMONIOCHOM, TpexnonocHoi AC u cabeydepa; 9-nonocHsbIin rpaduyeckmii akea-
naiisep; BUHUA-KOPPEKTOP Ha nonesbix TpaHauctopax B SRPP; B1HUN-koppekTop B Buae nepndepnitHoro
yctpoiictea MNK; BUHMA-KOPPEKTOP C CUMMETPUYHBIM BXOAOM Ha OKTanbHbIx namnax; RIAA-apantep ¢ nac-
CUBHBIM «@HTUKOPPEKTOPOM»; YCTPOWCTBO COrNacoBaHMS Pa3NUYHBIX BXOAHBIX CUTHANOB C JIMHEHbIM
BXO/JOM 3BYKOBOM kapThl MK; npocToit npeobpasoBaTenb «HaNpPsKeHWe-4acToTa»; N3MepUTEnb OTKNO-
HEHUS HamnpsXeHUs CeTU OT HOMUHAMBHOIO; AOMOJIHUTEbHAS EMKOCTHAs BeTBb B BbiNpsiMUTENE; TecTep
KOHAMLMOHHOCTU aBTOMOOWbHBIX aKKyMynsaTOpoB; «3apsxanka» ans Alkaline; 200-8aTTHbIl Nnpeo6pa3o-
Batenb 12 B - 220 B; TenerpadHbiii KNoy ¢ NamsTbio; KOMMNAKTHBIA NpobHuk 1 MIy...2,5 IMu; akTuBHas mar-
HUTHas aHTeHHa Ana avanasoHa 136 k'L v apyrue Hanbonee MHTEPECHbIE YCTPONCTBA M3 IECATKOB 3apy-
BEXHbBIX XYPHAN0B

EE KomneHcaTop OTKNOHEHMSI HAMPSKEHNS COTH «evvereerrrrsssssseaaaaanns B.BonoanH
Bl BawmTHbIN OTKIIIOUATENb CETH ..uvvrreesercsreeeessssssnressssssssneeessnnnss B.I716608

E@ QUA-UARL Wudopmaumonhbiit Gionnetens JIPY

Eﬂ MMHMCnpaBOHHMK MoHTax pagrMoaneMeHToB METOLOM Narku ... A.KaLuKapos
EE MUWHMCNPaBOYHUK AHanory 3apyBexHbIX 1 OTed. TUPUCTOPOB U CUMUCTOPOE .......... A.Kauukapos
EEF MuoroamanasoHHble HANPABNEHHBIE AHTEHHBI ......ceeerresssereesssannn 3.IyTkUH
M MOXOAHBINA TPAHCHBED ...uvveeererunerreesssasnrreessssaneeessssssnnreesssannns B./lasoBuk

mm Petpo-TpaHcBepTep Ha 50 Ml ..cocvvviiiiiiiiiicecei e veeeneans. ST pUILIEHKO
m@ ®DyHKUNOHANbHBIE CXEMbI U OCOOEHHOCTU NOCTPOEHUS COBPEMEHHbIX

TeNnesu3opoB cpeaHei U HU3KON LLeHOBOM KaTeropuu ............. Y.6e3sepxHuii
BBe,qume W nepeoe 3aHATNE «LLkonbl PaANO3NEKTPOHUKN»

M Mowwmbiii YM3Y knacca «D» 140 BT unm 2x80 BT ...cveeveecuveeeennnnns [LIAHNYEB
EE OpauotakTHbI YM3Y Ha ynpaBnsieMbIX «CTaBMAMTPOHAX ......uue.. C.loposeHko

EE Pecusep c unppoBoit 06paBOTKON CUTHAMA «.eeereeeerrssereseesssssnnnnnes . Xapuwii

PenakumnoHHble rapaHTum s NoAnMCYUKOB HALLIEro XypHana

Ecnu Bbl ciyqainHo He Nony4Ynan Kakoi-nmbo HoMep XypHana rno noanuncke (T.e.
BaM yXe NnpuLLen cneayowmni, a npeabiayLiero HeT), TO NpULWnnTe B afpec pe-
JakuMm BMeCTe C OpUrnHasom Ballen noanmcHOM KBMTaHUMKM CNpaBky Ballero
NMoYTOBOro oTaeneHus (06s3aTeNlbHO C nevaTbio 1 pa3bopynBoi NOAMNMUCHIO Ha-
YyasibHMKa) B TOM, YTO 3TOT HOMEP He MOCTynuJ B Balle NOY4TOBOE OTAEesNieHue.
Mbl HemenneHHo u 6ecnnaTHO BbllWEM BaM HEAOCTaWMA HOMEP UHAM-
BUAYaNbHO 3aka3Hol 6GaHOeposblo.



PALVIONCTORPN

CXEMOTEXHUKA AETEKTOPHOIO

PAOUONPUEMHUKA 3A 100 JIET

AHApeii 0OCTOPOXHO B3si1 Y HEe KopoboyKy

v ¢ yavsneHnem ybeanscs, 4To 9To paamonpu-
EeMHUIK.

- Bot 310 ga! - npo6opmoTan oH.

- Heyxenn netekTopHblii?

Bpatbs Ctpyraukve. pas 006pedeHHbIit.

HekoTopble TeopeTuyeckue acnekTbl

[eTekTopHbIN paanonpueMHuK knaccnbuum-
pyeTca Kak paavoyCTpOWCTBO, B KOTOPOM Mpu-
HATblE CUTHAbl PAAMOCTAHLUMIA HE YCUNBAIOT-
cq, a nuwb aetekTupytoTea. MNoa npoueccom
[eTeKTMPOBaHWs NoHMMaeTcs npeobpasoBaHne
MOAYNVPOBAHHbIX BbICOKOYACTOTHbIX KONe6GaHuni
B McxogHbln HY mopynupyowmin curian. Yct-
PONCTBO AJ19 OCYLLECTBNEHUS AETEKTUPOBAHNS
Ha3blBaOT AeTEKTOPOM. [leTeKTopbI B 3aBUCUMO-
CTV OT aMNANTYAbl 3NeKTpuyeckmx konebaHui
[ensaT Ha ABa Tuna: paboTaiolme nog, BAUSHU-
€M MaKCVMMasbHOrO YPOBHSA 3NEKTPUHECKUX KO-
nebaHuin (korepep, MarHUTHbIV ETEKTOP) 1 Ae-
TEKTUPYIOLME BCE amIINTYAbl SNeKTPUYECKUX
KonebGaHnn (KpucTannmyeckuii, NnamnoBbln 1
aneKTponuTUYeckunii aetektopsl) [1]. Hanbonb-
lee pacrnpocTpaHeHne MonyyYunn KpucTanim-
4eCkMin 1 NamnoBbIvi AeTekTopbl. B 3aBucumoc-
TU OT CXeMbl BK/IIOYEHUSI 3/IEKTPOHHON Namnbl
pasnuyaloT OeTekTMpoBaHue: aHOAHOe, CeTou-
HOe 1 KaTofHoe.

[eTeKTopHbIE paavonpUEMHUKN MOTYT UMETb
MCTOYHUK NUTaHWS, @ MOTyT 1 BoOOLLe ero He
MMeTb, CMOTPS KaKoW TN AeTeKkTopa UCnosb3y-
eTcsi B Ux cxemax. VICTO4HUK nuTaHns Heobxo-
[vM ans paboTel korepepa, MarHUTHOrO U anek-
TPONMTMHECKOr 0 AeTEeKTOPOB. YT0 KacaeTcs nam-
NOBOro AeTeKTopa, TO PaAMONPUEMHUK C TakKuM
[eTeKTOpOM YxXe KiaccudpuumpyeTca Kak nam-
noBoe YCTPOWCTBO. B cxemy aeTekTopHOro pa-
[VNONPUEeMHUKA He MOXEeT BXOAUTb yCUnuTenb
kakoro-nn6o trna (YBY unu Y34), B npOTMBHOM
Cny4ae OH, B 3aBMCKMMOCTM OT UCMOJIb3YEeMbIX B
HeM PaAvo3NeKTPOHHbLIX KOMMNOHEHTOB, ByaeT
Ha3blBaTbCH NAMMOBbLIM UMW TPAH3UCTOPHBLIM
NPUEMHbIM YCTPONCTBOM. HasBaHune «aeTekTop-
HbIi paAMoNpYeMHUK» 06bIHHO CBS3bIBAIOT C NPU-
©MHWUKOM, VMEIOLWMM KPUCTANIMYECKNIA feTek-
Top [2]. HaywHuku B Takom ycTpoiicTee pabo-
TaloT TONLKO 33 CHET IHEPrun PaanoBOIH, Npu-
HATbIX aHTEHHOW 13 adwupa.

OT TINa 1 Ka4yecTBa aHTEHHbI 3aBUCUT 3 dek-
TMBHOCTb NpMemMa pagvocTaHuuii paanonpuem-
HUKOM. [Ins [NeTeKTOPHOro NpUeMHMKa nyyiie
BCEro MCMoib30BaTh BHELUHWE aHTEHHbI, M-06-
pasHble unn T-o6pasHble. HazBaHHble aHTEHHbI
OT/INYAIOTCA TONIbKO MECTOM NPUCOEedMNHEeHNs
cHuxeHus. Kasanocb 6bl, YeM aHTeHHa OyneT
[/IMHHEe ¥ noABeLLeHa Bbille, TeM 60bLUe SHep-
rMY OHa CMOXET YNOBUTb, U rpomye ByayT 3By-
4aTb HayLHKKK. OfHAKo NpakTMka nokasana, Yto
B [AHHOM Crnyyae eCTb pasyMHblii npegen. On-
TUManbHas 4MHa aHTeHHbl coctasnsieT 40...50
M, a BbicoTa ee noggeca 10...15 m.

Haunbonblume paccTosiHns, Ha KOTOPbIX BO3-
MOXEH HaZeXHbIV U PerynapHblii npuemM pagmo-
BellaTebHbIX CTAHLMIA, 3aBUCUT B OCHOBHOM OT
MOLLHOCTU NepefatoLLen paanocTaHLmnm, AnHbI
BOJIHbI MPUEMa U BPEMEHU CYTOK, Tabu. 1.

PaboTa kpucTannmyeckoro fetekropa o rno-
SBNEHNS NOJTYNPOBOAHNKOBOW TEXHOIOrMN B 3HA-
4YUTENIbHON CTeNeHn 3aBncena OT ero KOHCTPYK-
TUBHOTO UCMOJIHEHUS, NOAG0Pa MaTepnanoB KOH-
TaKTUPYIOLLMX Nap U CTENEHN NOAXaTUS KOHTaK-
Ta. KoHTakTHas napa nogbupaeTcs onpeneneH-
HblM 006pa3om ¥ MoxeT ObiTb 06pa3oBaHa kKak
OBYMS KpUCTannamu, Tak u KpUCTaniom ¢ ocCT-
pvem 13 meTanna. B KOHCTpyKUMsIX AeTeKTop-
HbIX MPUEMHMKOB Hauborbluee pacnpocTpaHe-
HVe MoJly4nna KOHTakTHas napa Kkpucrann - Me-

Buktop lNectpukos, CaHkT-lleTepbypr

LEEA
Han6. paccrosiHue, Ha
HaunbonbLiee
MouHocTb KOTOPOM BO3MOXEH
_ | paccTosiHMe HafeXHoro o
papvoBeLLaTenbHON HaAeXHbI nprem
W perynspHoro npvema
cTaHumu, kBT My3blKa/lbHbIX Nepenay,
paguonepenay, kKM o
1 35...40 50...60
4 50...60 80...90
10 100...120 130...150
20 250...270 300...320
40 300...320 340...360
100 400...450 450...500
500 690...790 700...850
HasBaHve kpuctanna Mpovicxoxaexve XuMmnyeckuii coctaB
[obbiBaeTcs kak MvHepan v o
[aneH CepHu1CTbIN CBUHEL,
NPUroTOBIISIETCA UCKYCCTB.
Fepmanui [o6biBaeTcs kak MuHepan | XvMUYECKUIA dnieMeHT
Mpacpur [lobGbiBaeTcsa kak MuHepan u Kpuctannuieckuin
P NPUroTOBIISIETCA UCKYCCTB. yrnepog,
PesynbTaT cnnaeneHust kokca
Kap6opyHa 1 KpemHe3eMa B MnameHm Kapbua kpemHust
BOINMbTOBON AYru
Monubaenut Murepan (MonuonierHoBbiA CepHvicTas conb
6neck)
Mpur MwHepan (>kenesHblin CepHbI CepHycTas corb
KonyenaH)
Cunmkon WarotoBnsieTca Kpuctannuieckui
VCKYCCTBEHHO KpeMHMI
Vo ——— [obbiBaeTcs kak MuHepan
P (MeaHbI konyeaaH)
LinHkur [o6biBaeTca kak MuHepan OKuUCb LMHKa
Tasn.3
[eTekTopHasi napa YyBCTBUTENBHOCTL YcTOoMuMBOCTD
LinHKnT- Xanekonvpur OueHb 6onbLuas CpegHss

CUWNUKOH-30M10TO OueHb GonbLuas

OyeHb manas

"aneHa-rpacpur OueHb GonbLuas

OueHb mManast

6neck - cepebpo

YKenesHbl nUpuT-Meab Bonblias BonbLuas
>KenesHbI NpuT-30110TO Bonblas Bonblias
LinHkuT-60pHUT BonbLlas CpepnHss
LIMHKUT-MeaHbIN NupuT BonbLluas CpegHsist
LinHknT-meab Bonblias CpepaHss
MommbaeHoBbIit CpepgHsas OuyeHb bonbluas

Xanbkonupur-mMeab OueHb Manas

OueHb GonbLuas

Kap6opyHa-cTtanb Hwke cpenHen

OvyeHb Gonbluas

BopHuT-meab Hwke cpenHen

OvyeHb GonbLlias

Ipacur-cTans Hwke cpenHen

OueHb GonbLuas

Tannuyeckoe ocTpue.

KOHTaKTHble napbl B 3aBUCMMOCTM OT UX NPun-
poabl 06nafaloT pasiMyHON CNOCOBHOCTBIO 0
HOCTOPOHHE NPOBOAMMOCTMN TOKA, KOTOpPas Mo-
XeT OblTb OXapakTepu3oBaHa 3aBMCUMMOCTbIO
Buaa i=f(u), roe i - Tok, u - HanpsxeHune. Ncxo-
[ U3 3TOI 3aBUCUMOCTM, Npu BbIBOPE [eTekTo-
poOB CnepyeT OoToaBaTb npegnovYTteHne Takum,
KOTOpble Jslyylle nNponyckatT TOK B MPAMOM Ha-

npaBfeHUn n xyxe B
obpaTHOM.

B pesynbrate kaca-
HUSA OCTPOro KoHua
NPY>XMHKM NMOBEPXHOC-
TV KpucTanna obpasy-
eTCa KOHTaKT. Y Tako-
ro KOHTakTa anekTpu-
Yyeckoe conpoTuee-
HWe Npu HanpasieHun
TOKa OT MPYXWHbI K
KpUCTany 3HauuTeNb-
HO oTnnyaeTcs OT
9/1eKTPNYeCcKoro co-
npoTUBEHUs, Korpa
TOK TeyeT OT KpucTan-
na k npyxuHke. Opy-
rMmMu cnoeamu, B Ta-
KOM KOHCTPYKUMW Ae-
TeKTopa ToK NPOXoAnT
TOJIbKO B OAHOM Ha-
npasneHunn. CBOMCTBO
nponyckartb TOK B 0A-
HOM HanpasieHuu
MMeIoT MHOTUe Belle-
CTBa, HO HAUNYYLLINMU
SBNSIOTCS NPUPOAHbIE
MWHepasbl raneH, nu-
pUT, XanbKonupuT u
np. OcHoBHble cBefe-
HWS 0 KpUCTannax, uc-
NnosIb30BaBLUMXCS ANS
[eTeKTopoB, npueene-
Hbl B Ta61.2.

Yr1o kacaetca kap-
60pPYHA0BOrO AeTek-
TOpa, TO NS YCTaHOB-
KN B HEM Haunydluen
paboyein TOYKM HEOO-
XOAMMO MCMOMb30BaTb
ranbBaHuyeckyio 6a-
Tapeto. Xapakrepuc-
TUKU HEKOTOPbIX Ae-
TEKTOPHbIX Nap AaHbl B
Ta6n.3.

B 3asuncumocTn ot
TMna kpucTtanna, uc-
nosib3yemoro B fieTek-
Tope, BbIBMPaIoT 1 Ha-
yWwHukn. B petekTop-
HOM NpUeMHVIKe MoryT
6bITb MCMONIb30BAHDI
9NeKTPOMarHuTHble
HayLWHUKN C conpo-
TUBNEHNEM 3BYKOBbIX
katywek 8 1000 Om un
6onee, HN3KOOMHbIE -
CONpPOTUBNEHME KaTy-
wek MeHee 300 Owm, a
Takxe nNbe3oanekTpu-
yeckne HayLWHUKK.
HaunbonbLuee pacnpo-
CTpaHeHne UMeloT Bbl-
COKOOMHbIE HayLUHW-
K1. HN3KOOMHbIE Ha-
YLUHWKN MPUMEHSIIOTCS
B NMPUEMHUKAxX C HU3-
KOOMHbIM [eTeKTo-
poMm, Hanpumep, kap-

B6OpyHA-CTaNb, HO Takvne AeTeKTOPbl UMEIOT Ma-
Noe pacnpocTpaHeHue. B oTaenbHbIX cnyyasx,
Korpga paguonepepada CrbllHA AOCTAaTOYHO
rPOMKO, MOSIBASETCS BO3MOXHOCTb NMOAKIIIOUNTD
BMECTO HAYLUHMKOB aBOHEHTCKWIA rPOMKOroBO-
puTENb U TEM CaMbIM PACLUMPUTL CyLIATENbC-
KYI0 ayauTopuio. YCUnuTb 3By4aHne HayLLIHUKOB
npu OTCYTCTBMM TAKOrO FPOMKOrOBOPUTESNSt MOX-
HO, ECNIN MPUKPENUTL K HayLUHWKaM pyrnop on-

B
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Pnc.1

Kpucmana

penenexHHon Gopmbl 1 pa3mepos. Pynop mox-
HO M3roToBUTbL M3 NOOLIX MaTepnanos, Hanpu-
Mep 6Gymarn uam kapToHa, HO NyyLle UCMOoNb30-
BaTb AepeBo.

OCHOBHbIM HE[JOCTATKOM KPUCTaNIN4YecKoro
AeTekTopa C NOAMNPYXUHEHHbIM OCTPUEM SBNIS-
eTCst BO3MOXHOCTb HapYLUEHWs KOHTakTa BO Bpe-
mMsi paboTbl. Hebonbluoe MexaHuyeckoe (Tpsic-
Ka) WM 3NeKTpUYecKoe BO3AEeiCTBME CMOCOO6-
Hbl HAPYLINTbL CTabUIBHOCTb KOHTaKTa U TeM ca-
MbIM NPUBECTU Kk NoTepe paboyeit AeTEKTOPHOM
Touku. B aTom cnyyae npuem BoobLue ncuesaet
1 Ans ero BO306HOBNEHUS He06X0AMMO BPYUHYIO
nepecTaBnTb OCTPUE MNPYXWHbI HA MOBEPXHOCTU
KpucTanna, To eCTb YCTaHaBAMBUTL HOBYIO fe-
TEKTOPHYIO TOYKY.

KOHCTpyKUMS KOHTakTa Tuna Kpuctana-ocT-
pve MeTannInMyecko Npy>XuHel Gbina axunneco-
BOW NATOM KPUCTANANYeCcKoro getekropa. boino
npeaioxeHo 60nbLLOe KONMYECTBO KOHCTPYKLMIA
[eTeKTOpPOB, B KOTOPbIX MO MbIC/IM @BTOPOB N300~
peTeHunii [OCTUranmchb Lenn HafexHoro u cra-
OGUNbHOro KOHTakTa, puc.1.

B cBsi3u ¢ GypHLIM pa3BUTUEM MONYNPOBOA-
HWKOBOW MPOMBILLNEHHOCTU B cepenHe 50-x
ronos XX Beka AeTeKTOpbl C PeryampyemMbim KOH-
TaKTOM OblIN BbITECHEHbI NMOJTYNPOBOAHNKOBLIMU
TOYEYHbIMU AMOJAMU Ha OCHOBE repmanus. B
HOBbIX fleTekTopax Gbina ycTpaHeHa HeycTonun-
BOCTb B paboTe, 6narogapsi NPOYHOMY MeXaHu-
4eCKOMY KOHTaKTy OCTPUS NPYXUHKK C KpucTan-
noMm. 310 BbINK Tak Ha3blBaeMble TOHYEYHbIe Au-
oflbl C NepexoAoM Tuna p-n. Jns narotoBneHms
nepexopa p-n UCMONb30BANICH METOL, ANeKTpu-
yeckon hopmoskKn. MeTopa, 3aknoHaeTcs B Npo-
NyCKaHUN MOLLHbIX KPATKOBPEMEHHbBIX UMMYb-
COB TOKa 4epe3 TO4eUHbI KOHTaKT. B pedynbTa-
Te 9TOro MecTo KOHTaKTa pa3orpeBaeTcs U KOH-
YUK UMbl CNABASETCS € NONYNPOBOAHMKOM. Mop,
KOHTaKTOM 06pasyeTcs ManeHbkuii nonycpepu-
4eCKU p-n nepexof, HanOMWHAIOLWNIA TOUKY.
MonyyeHHble TakMm CnocoboM ToUEYHbIE ANOabI
MMeIOT YCTONYMBbLIE 3N1eKTpUYeckme napameTpbl
1 BbICOKYIO MEXaHWNYEeCKYI0 NPOYHOCTb.

JeTeKTOpPHbIA paaMonNpueMHUK B CBOeM
pasBuUTUU

JleTeKTOPHbIN NPUEMHUK C KPUCTANNNYECKUM
[eTEeKTOPOM 1 HayLLuHMKaMun Gbin JoNroe Bpems
CaMblM PacrnpoCTPaHeHHbIM PaanonpUeMHbIM
YCTPOWCTBOM Gnaropaps cBoel NpocToTe 1 Ae-
LeBn3He. [leTeKTOpHbIN NpueM - 310 Lenas ano-
Xa B UCTOPWM Pa3BUTUS PASNOTEXHUKM. [NaBHbIM
NpenMyLLLECTBOM 3TOr0 NPUEMHUKA SBASIETCS TO,
4TO OH He TpebyeT UCTOYHMKA ANEKTPUYECKOro
Toka. MonynsapHOCTN AETEeKTOPHOro NpPUEMHIMKa
Mornv 66l N03aBNAOBATL COBPEMEHHbIE NMPUEM-
HuKK. Tak, HanpumMep, B KoHLe 20-x rogos B Moc-
kBe Oblna AxasoBasi TYCOBKA, MenoMaHbl gena-
NV AETEKTOPHbIE MPUEMHMKM W CYLLIANW NPSMble
TPaHCNALMK KOHLEPTOB 13 JIoHAO0Ha, @ NOTOM No
namsT1 3anucbiBanyt HOTbl. 10 NCTeYEHUN Heko-
TOPOro BpEMeHV MenioMaHbl BCTPE4anuch v Cu-
yanu 3anucu. Paguoniobutenu cobupanu getek-
TOpHblE MPUEMHMKN B BUAE KAPMaHHbIX KOHCT-
PYKUMIA, NCNONb3Ys OSs 9TUX uenen noprcura-
pbl, cnvyeyHble KOPoOKM M TOMy nogobHoe,

puc.2. B Haweli cTpaHe cpeaun paguoniobute-
Nei Men LWMPOKOoe PacrnpoCTpaHeHne feTekTop-
Hbll NpueMHUk 6e3 KoHaeHcaTopa nepeMeHHoM
©MKOCTH, KOHCTPYKLMK COTPYAHMKA Huxeropoa-
ckoit pagunonabopatopun C.U.LLanowHrkosa.
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[na HaCTPOWKM Ha PaaMOCTaHLMIO MCNONb30BaN-
CSl BAPUOMETP, COCTOSILLMIA U3 ABYX LMNNHAPU-
4eCKkMX KaTylleK, HAaMOTaHHbIX 3BOHKOBbLIM MPO-
BOAOM AnameTpom 1,5 MM. OnucaHmne KOHCTPYK-
UMM 3TOr0 AETEKTOPHOro npuemHmnka 6biio no-
MeLLEeHO B COBETCKOM XypHane «Paanoniobu-
Tenb» Ne7 3a 1924 rop. Cxema OETEKTOPHOrO
npuemMHuka ocobeHHOCTel He umena, rnaBHoe
3aKJIl04anoCh B MPOCTOTE U3rOTOBJIEHUS CaMOoit
KOHCTPYKLIMWN.

B XX Beke 6bl10 pa3paboTaHO MHOXECTBO
CXEeM ¥ KOHCTPYKLIMIA AeTEKTOPHBIX paavonpuem-
HWKOB. Ha MHOrve 13 3Tnx CXxem 1 KOHCTPYKLMIA
aBTOpamMu Gbiny NOJSyYeHbl NATEeHTbI, YTO FOBO-
puno o HoBM3He paspaboTok. HekoTopas 4acTb
13 3TUX CXEMHbIX PELLEHWI UCNIONB3YEeTCs A0 CUX
nop, 1 Mbl ceiiyac faxe He Nofo3peBaeMm, 4To
OHW 3anaTeHToBaHbl. OCTAHOBMMCSI Ha HEKOTO-
pbIx Hanbonee NHTEPECHbIX NaTeHTax, NoyYeH-
HbIX B pa3Hble rogsl. B 1926 roay B.E.Mpuxoab-
KO NPEASIOXMI CXeMY AEeTEKTOPHOro MPUEMHU-
Ka nop, Ha3BaHMeM «YCTPOCTBO A npuema 6e3
HacTpoiku n 3a3emnenus», puc.3 [3]. Ha cne-
AYIOLLMIA rof, 3TOT Xe n3obpeTatenb 3anaTeHTo-
BaJl yCOBEPLUEHCTBOBAHHbIV BAPUAHT NPUEMHU-
Ka Ha OCHOBe paHee pa3paboTaHHON cxembl. B
3TOI CXemMe OAVH U3 OMOAOB OblN 3aMEHEH KO-
nebaTenbHbIM KOHTYPOM, puc.4 [4]. [ng noBbl-
LWEeHWsI CuUMbl MpYema PaguocTaHumnii B npuem-
Huke 6e3 HacTpoliku u 3asemnenust [3] B ero
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cxemy 6bin0 ao6GasneHo \/A
ABa KOHAeHcaTopa U 3a-

3emnexve, puc.5 [5]. B
1929 ropy @.A.BuHorpa-
noB padpabortan v 3ana- d K
TEHTOBAN CXeMy AeTek-
TOPHOrO MpMeMHuka, B
KOTOPOW NCNoNb30Banachb
opgHonepuopHas cxema
AeTeKkTopa C YMHOXEHW-

eM HanpsxeHus, puc.6 {
[6]. Uenblo paHHOro
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n306peTeHns IBASNOCH NOyYEeHNEe FPOMKOroBO-
psLero npuema paavocTaHUUKM Ha penpoayk-
TOp, BK/IIOYAEMbIil B rHe3a npuemMHuka BMecTo
TenepoHoB. ABTOPOM [@HHOW CTaTbyu NO NpuBe-
[LEHHbIM Bbille cxemaM Obinv cobpaHbl AETEKTOP-
Hble PaaMoNpPUEMHMNKN U3 COBPEMEHHbIX AeTa-
nei, N Ha HeBOMbLLYIO HAPYXHYIO @HTEHHY An-
HOW OKONO 7 M eMy yaasioCb NPUHATL CUrHanbI
MHOTMX PafiMOCTaHLMIA, BeLaloLmx Ha ceBepo-
3anage Poccun. OpHako, 6onee MHTEPECHbIM
CXEMHbIM peLleHeM A1 NOBbILIEHUS FPOMKOC-
T/ nNpuema siBUnach cxema C ABYMS HM3Ko4ac-
TOTHBIMM TPAHCHOPMATOPAMM U FaSIbBAHNHECKON
6aTapeeit, puc.7 [7]. B 31O CxeMe HayLUHUKK
BKJIIO4AIOTCS B MEPBUYHYIO UM BTOPUYHYIO 06-
MOTKY OJHOrO U3 HU3KOYACTOTHbIX TpaHcdopma-
TopoB. MNocneaHve naTeHTbl Ha CXeMbl AeTEKTOP-
HbIX PaAYONPUEMHMKOB Oblin BblfaHbl B Ha4ane
50-x ropos XX Beka. pynnoii aBTopos 6bin Npea-
NnoxeH 6e31amMnoBbIi PaAYONPUEMHHUK, NO3BO-
NSIOWMIA NpocnywmBaTe pagnonepenayn Ha
rpomkorosopuTesnb, puc.8 [8]. Mo cywecTBy 310
OblN LEeTEKTOPHbIV MPUEMHVK C Tak Ha3blIBaeMbIM
Nbe303/1eKTPUYECKMM YCUNUTeNem, NuTaemMbim
OT rasbBaHuyeckoin 6atapen. Mo mbicnn aBTo-
poB, paguonpuvemMHuK fomkeH 6bin paboTtatb
cnepytowmm obpasom. Mon oelrictenemM 3ByKO-
BbIX 4ACTOT, NMOCTYNAIOLWMX C BbIXOAA AETEKTOP-
HOro pagmonpuemMHuka (1) Ha Nbe303neMeHT (2),
BO3HMKAIOT MeXaHudyeckne konebaHusi nbesoa-
nemeHTa. 9Tn KonebaHUs COOTBETCTBYIOT Yac-
TOTe U amnInTyae NoABOAUMBIX CUrHanos. Bos-
[ecTBME MEXaHNYeckmx konebaHuii nbe3oane-
MEHTa U3MEHSIET MNOTHOCTb YroJbHbIX LLAPUKOB
B IBYXTAKTHOM MUKPOGOHe (3), 4TO B CBOIO O4e-
peab NPYBOAMT K U3MEHEHMIO TOKa, NpoTeKalo-
LLero B Lenv neperyHoi 06MoTkn TpaHcdopma-
Topa 5(). MyTeM nHAYKLUMM BO BTOPUYHO 06MOT-
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NOBEepPXHOCTW KpucTanna Aetekrtopa, TO eCTb
nckan YyBCTBUTENIbHYIO TOYKY npuema. B npo-
MbILLIEHHBIX NMPUeMHUKax Oblno OTAaHO npepn-
noyteHne oObIYHON CXeme, COCTOsLLEN U3 of-
HOro konebaTesibHOro KOHTYpa, AeTekTopa 1 Bbl-
COKOOMHBIX TenedoHoB. Hanbonee n3BeCcTHbIM1
[eTEKTOPHLIMW PAANONPUEMHUKAMMU, BbINYLLEH-
HbIMW OTEYEeCTBEHHOW NPOMBILLNEHHOCTbIO, BblN
«Komcomorneun», «BonHa», 3UM-1 n gp. Cxema
npuemHunka «Komcomoneu» npuBefeHa Ha pu-
c.9a. MNMpremHnk nmen paamepsbl 180x90x49 Mm
nsec 350 T, puc.96. NnaBHas HacTpoiika Ha pa-
[VOCTaHLMM NPON3BOAMNACkE NEPEMELLEHNEM C
NMOMOLLbI0 HEBONBLLLIOrO KPUBOLUMMHO-LLIATYHHO-
ro MexaHuama anbcudepoBOro cepaeyHmka
BHYTpU KaTywek. B 1949 rogy cTonmocTb camo-
ro eTeKTOPHOro npMemMHuka coctaensana 52...56
py6neii, 3neKTPOMarHUTHbIX HayLHUKOB 18 py6.
40 kon, a Nbe3oanekTpuyeckux - 28 py6. Aele-
Bblii NaMMoBbI H6aTapeiHbli NpueMHuk «Poau-
Ha» CTOWMN MOYTW B LIECTb pa3 [AOopoXe AeTek-
TOPHOro NpremMHuka. Mpu aTom cnyLiaTenbekas
nnara 3a AeTeKTOPHbIN NPUEMHUK cocTaBnana 5
py6. B rof, T0 eCTb B 7 pa3 MeHblLLe, 4eM 3a 1aM-
NoBbIN PpaanonpuemMHuk. na cpaBHeHus, B 3T0T
nepuof, BpemMeHu 3apaboTHas nnarta B Hallei
CTpaHe HauMHaloLWEero Hay4Horo CoTpyaHMKa co-
ctaenana 1050 py6neit, a MONogoro MHxXeHepa
Ha 3aBopge - 800 py6.

Mpu GepexHoM
OTHOLUEHUN AeTek-
TOPHbIN paguonpu-
©MHUK MOT CIYXMWTb

neM, 3aB1CAT oT apPek-
TUBHOCTU paboThl MNbe-
303NeMeHTa, Hanpsxe-
HUS U MOLLHOCTU MWK-
pocoHHOI HaTapen npu
COOTBETCTBYIOLLEN Xa-
pakTePUCTUKE UCMOSb-
3yeMbiX MUKPOPOHOB.
HewnsBecTHo, Gbina nu
cosfaHa paboTaiowas
KOHCTPYKLMS NPUEeMHU-
Ka Nno 9TON Cxeme, HOo
naTeHT Ha KpacuBeylo
naeto 6bin NonyyeH.
[JleTekTopHblE paano-
NPUEeMHUKN BbiNycka-
NNCb OTeYeCTBEHHON

NPOMBIWNIEHHOCTbIO
BMAOTb A0 CepeamnHbl XX
Beka. [na Toro, 4ToO6bl

3apaboTan Takon pa-
OVONPUEMHNMK, HeobXo-
OMMO BbINo TONLKO K ero
COOTBETCTBYIOLWUM
rHe3gamM noAkoyYnTb
HaYLIHUKM, aHTEHHY, 3a-
3eMJIEHNE U KpUCTaNn-
4YeCknin netekTop. BHa-
yasne BpaLLeHNEM PYyUkn

Ke TpaHchopmaTopa BO3HMKAET NepeMeHHoe Ha-
npskeHne, KOTOpoe Bbi3biBAeT KonebaHus nbe-
309/71eMeHTa rpomkorosoputens. EctectseHHo,
1 9TO OTMEeHaIoT aBTopPbl, KO3IPDULMEHT ycune-
HMS 1 MOLLHOCTb, OTAaBaemMas Takum ycunuTte-

HaCTPOVKN NepeMeHHO-
ro KoHgeHcatopa unu
nepemetlleHnem anbcudepoBoro cepaeyHmka
BHYTPM KOHTYPHOW KaTyLIKWM NPOWU3BOAMACS MO-
MCK curHana kakow-nmbo pagmoctaHumm. Moc-
e 3TOro cnywarenb NbiTancs yBenninTb rpoM-
KOCTb Nnepegayv v nepemeLLan npoBOOYKY No

o4yeHb ponro 6es
notpe6HOCTN 3ame-
Hbl Kaknx-nmbo pa-
aunopertanem, 4To
1meno Torpa Hema-
NnoBaxHoe 3Haye-
Hue.

W Bce xe, B noc-
NeBOEHHbIV Nepunos,
BPEMEHUN He Kax-
Ol rpaXaaHuH Ha-
wen cTpaHbl MOr
npuobpecTu NosHo-
CTbl0 YKOMMNEKTO-
BaHHbI AeTekTop-
HbI paguonpuem-
HUK.

C uenblo CHUXEHNS CTOMMOCTU [AeTeKTOPHO-
ro npuemHunka ydeHoimm JI9TU (JleHMHrpaacko-
ro 3/1eKTPOTEXHMYECKOr0 MHCTUTYTa) Boropo-
ovukmm H.T. n EBTeeBbiM @. Gbina paspaboTa-
Ha felleBas U NpocTast B TEXHONOrM4eCKoM Npo-
M3BOACTBE KOHCTPYKLIMS HECNOXHOIO AeTEKTOP-
HOro npuemuuka, puc.10a [9]. Mo cyuwecTBy
npuemHoe yCTPONCTBO NPeAcTaBnsno coboit ne-
TEKTOPHbIVi PAANONPUEMHMK C KOHTYPHOW KaTyLu-
KOW WMHAYKTUBHOCTU, BbIMOJIHEHHON NeyaTHbIM
cnocobom Ha dapdopoBoM Aucke AuMameTpom
120 MM ¥ TONWMHON 8 MM, puc.106. MoHTax-
Hble COeAVHEHUS U BUTKW KaTyLKu Aenanucb
nNpoBOAsALLEN NacToNn, CoaepxaLlen aucnepcHoe
cepebpo. MNacTa HaHocunack B CnvpasbHble Ka-
HaBkM ¢ 06enx CTOPOH amcka. Ouck obxurancs
B MydenbHoi neyn npu Temnepatype 800°C.
MPOYHOCTb COEAMHEHNS 3/IEMEHTOB CXEMbI C MO~
BEPXHOCTbIO papdopoBOro Amcka nosyyanacb
0O4eHb BbLICOKON. [locne 3Toro Ha nUUEBON MNo-
BEPXHOCTM AMCKa YCTaHaBNIMBANINCh ABa BpaLLa-
IOLLMXCA AMCKA KepaMnyYecknx KOHAEHCaTopoB
(Tvna KIMK-2) n naTyHHble Tpy6ouku-rHesaga ans
NOAKIIIOYEHNS HAYLLHUKOB, AeTEeKTOPa, aHTEHHbI
1 3asemneHus.. PaguonpmemMHuk He numen Kop-
nyca, a B Ciiy4ae 3arpsi3HeHns, ero MoXHo 6b110
NPOCTO MPOMbITh B TEMSION BOAE C MbIIOM, He
6051Cb NOBPEANTb PAAMOKOMMOHEHTbI. TOT HEO-
ObIYHOV KOHCTPYKLMM NPUEMHUK Gbin cnocobeH
Ha O[HONY4EeBYIO @aHTEHHY ANMHON 25 M 1 BbICO-
TOW nofBeca ee BepPXHEro koHua 12 M npuHu-
MaTb C JOCTAaTO4YHOW FPOMKOCTbIO PaAMOCTaHLMK
nvanasoHa BonH 270...700 M, pacrnonoxeHHble
Ha paccTosiHim oo 100 km.

OTeyeCTBEHHbIE NPOMBILLIEHHbIE AETEKTOp-
Hble PaAvonpUeMHUKN NpeaHa3Ha4Yanuch ans

!
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npvema pagnocTaHUnii B AmanasoHax AJIMHHbIX
1 CPeAHNX BOJSH. [N paboThbl 3TUX NPUEMHUKOB
TpeboBanacb CTaHAAPTHBIX Pa3MepPOB HapyXHast
aHTeHHa, a Takxe 3asemieHve B BUAe MeTan-
NINYECKOro Nncta pasmepom He meHee 60x60
CM?2, 3aKOMaHHoe B 3eM0 Ha rny6uHy 1...1,5 m.
B oTeyeCTBEHHbIX AETEKTOPHbIX NMPUEMHMUKaxX B
OCHOBHOM MCMOJIb30BaCS MPOMBILLIEHHbIV 06-
paseL, AeTeKTopa, BbINOJHEHHbIV B N1aCTMacCco-
BOM KOPMyce, HanoMWHAIOWEM LUTEeNCcesbHYyo
BUNKY, puc.11. OguH WTbipek Takow BUIIKU C
NOMOLLbIO MAOCKOW MEeTaIM4eckor MNacTUHbI
NPUCOENHANCS K Yalleyke ¢ kpuctaniom. Ya-

M ~KpucTann
M KpEMHIAA

Pnc.11

Leyka nmena LWL, noj, 0TBepTKY U KOHCTPYK-
TMBHO pacnonaranacb NoCpeanHe Kopnyca Kpu-
CTanNoM BHM3. DTO MO3BONIANO, UCMONL3YS OT-
BEPTKY, BPaLLaTb YalleyKy C KpUCTaNIOM, K KO-
TOPOMY NPUKACANCH KOHeL, TOHKON MPYXUHKM,
COeMHEeHHOW C APYrMM LUTBIPbKOM BUKW. Tpu
BpAaLLEHNM MPOMCXOANN MOUCK YYBCTBUTENbHOW
TOYKM AeTekTpoBaHus. C 0CBOEHNEM MPOMBILL-
JIEHHOCTbIO NPON3BOACTBA TOYEYHbIX repMaHmne-
BbIX AMOO0B [JETEeKTOPbl B BUAE LUTENCEbHOW
BUNKM MPOJOSIXANN BbiNyCkaTb, HO BHYTPU ee
yxe Oblfl YCTAHOBIEH repPMaHVEBbIN TOYEYHbIN
AVNOf, BbIBOALI KOTOPOro Oblnn npunasiHbl kK
WTbIpbKaM LUTencens.

JeTekTopHblii paguonpuemMuuk B XXI Beke

Jo cvx nop 0COGEHHO LIeHHBIM NO-NPeXHeEMyY
0OCTaeTCs AeTeKTOPHbIA paanonpuemMHuk anas
TPYOHOLOCTYMHBLIX MECTHOCTEN, Ha fave u ca-
[0BOM y4acTke - Tam, rae OTCYTCTBYIOT MCTOM-
HVKW anekTpoaHepruun. ns xopoiei paboTbl
[EeTeKTOPHOro paanonpremMHmka rnasHoe ycra-
HOBUTb KQ4E€CTBEHHYIO aHTEHHY U 3a3emJieHne.
Mpwn 6naronpusTHLIX YCIOBUSX BO3MOXEH FPOM-

KOroBOPSILLMIA NPUEeM pagnocTaHLmii Ha aboHeH-
TCKWUIA FPOMKOrOBOPUTENb, BKIIIOHEHHbI BMECTO
HaYLUHMKOB, 1 NPYeM KOPOTKOBOMHOBbIX PAANO0-
CTaHumit. B HacToswee Bpems B aupe paboTta-
eT 3Ha4YnTeNbHO BOoNbLUEe PAANOCTAHLNIA, HexXe-
NN B 310Xy €ro nonynaspHOCTH, NO3TOMY COBpe-
MEHHbIN AeTEKTOPHbIA PAANONPUEMHUK JONXKEH,
B MepByto o4epeb, 06nafaTtb BbICOKOM n3bupa-
TENbHOCTLIO. JlocTuXeHve Tpebyemoit n3bmpa-
TENbHOCTN BO3MOXHO TOJLKO MPW YCNOXHEHUN
CXeMbl 1 KOHCTPYKLMW paamonprieMHmka. OCHOB-
Hbl€ CXEMHbIe PeLleHns A8 AeTEKTOPHbIX Paamno-
NPUEMHUKOB C BbICOKOW M3BUPaTENbHOCTbIO
6binv paspaboTaHbl elle B 20-e rofsl NpoLLIOro
Beka. OHM 10 CUX MOP He NoTepsinv CBOero 3Ha-
YeHust U NPeACTaBNSIOT MHTepecC Ans pa3paboT-
4MKOB NOAOGHBIX KOHCTPYKUWMA. Meproanyecku
NnosIBNSIOLLMECS B PaAMONIOOUTENbCKUX XYpHa-
Nlax ONMCaHMs Tak Ha3blBaEMbIX «HOBbIX» KOHCT-
PYKUMI 0ETEKTOPHbIX PaanonpremMHUKOB B OC-
HOBHOM SIBMSIIOTCS «XOPOLUO 3a6bITbIMW CTapbI-
MUW» CXEMHbIMU PELLEHNSIMU NePBOIN MONOBMHbI
XX Beka.

BxofHble Lenu SBASIOTCS OCHOBHLIMW M36K-
paTtenbHbIMK 3IEMEeHTaM1 AeTEKTOPHbLIX MPUeM-
HWKOB, C MOMOLLbIO KOTOPLIX OCYLLECTBASETCS
HaCTpoWKa Ha 3a4aHHyto YactoTy. B 3asucumo-
CTV OT 41CNAa PE30HAHCHBIX KOHTYPOB, HacTpaun-
BaeMbIX Ha BOJIHY MHTepecyoLwen pagmocTaH-
LMK, pasnmyaioT OeTeKTOPHble NMPUEMHUKN C
OOHWUM, OBYMS M HECKONbKMMU KOHTYpamu. ns
NIaBHOW HACTPOWMKN KOHTYPOB B OCHOBHOM MC-
NONb3YITCA KOHAEHCATOPbI NEPEeMEHHOM eMKO-
CTW, BapuoMeTpbl (puc. 12) 1 MarHMTHOAM3NeK-
TpU4eckne BapuoMeTpbl (KaTyLwKn UHOYKTUBHO-
CTV C MOABMXHLIMU CepaeyHnkamn n3 deppu-
Ta, anscudepa n opyrux maTtepunanos).
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KonebaTenbHOro KOHTypa MHAYKTUBHOM, C MOMO-
L0 OTAENBHO HAMOTAHHOM KaTyLKKW, Npumep-
HO 6...10 BUTKOB (pumc.14) n 3) NPUCOELNHUTL
[eTekTop yepes koHaeHcaTop (6...300 nd) no-
CTOSIHHOW MM NepeMeHHON eMKOCTM KO BCen Ka-
TyLUKe BXOOHOr0 KOHTypa (puc. 15)).
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[Onsa ysennyeHns koapduum-
eHTa nepepayn geTektopa npu-
MEHSIIOT Pas/iMyHble CXeMbl fe-
TekTupoBaHus. N3BeCTHbI cne-
[yloLLMe CxeMbl: AByXnonynepu-
OfHble, ABYXMONyNepuoaHble ¢
YABOEHWEM HanpsikeHus, ABYyX-
nosynepuoaHble MOCTUKOBBIE U
npyrve. [lByxnonynepuonHas
MW OBYXTaKTHas cxema AeTek-
TUPOBAHUS B MPUEMHMKE MOXET
6bITb NOCTPOEHA MO-pa3HoOMY.
Hanbonee wn3BecTHas cxema
Tﬂ‘P [eTeKTOPHOro NpuemMHuka, B
KOTOPON PE30HAHCHBIN KOHTYP
CBSI3aH MHAYKTUBHO C e TeKTOp-

T
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HOW Lenblo, NOCPeACcTBOM Ka-
TYWKN MMEIOLWMIA 0TBOL OT Ce-
penunHbl, puc.16. Konuyectso
BMTKOB KaTyLlku cBa3u L2 pon-
XHO ObITb B 1,5....2 pasa 605b-
Lue, YeM KOHTYPHOW KaTywkm L1.
B aT0li cxeme konebaHus ofHO-
ro nonynepuopa NpoxonsT ue-
pes guop VD1, a opyroro - 4ye-
pe3 avop VD2, B pesynbraTe

aTOro konebaHns 3ByKOBOWA Ha-

CTOTbI MPUXOAAT B HayLIHMK BF1

C OAMHAaKOBOWM MOJIAPHOCTHIO.

T/) Mpv aTOM, Hanpumep, HUXHAS
? 4acTb paanoCcurHana He otceka-
eTcs, a kak 6bl NoBOpayvBaeTcs
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[leTekTopHbIE NMPUEMHUKU C Of-
HUM HacTpamBaeMbiM KOHTYPOM OT-
NM4aeT NpocToTa YCTPOWCTBA U Bbl-
cokasl 4nmctoTa 3Byka. Heckonbko
YNYYLWUTb CENEKTUBHOCTb OOHOKOH-
TYPHOrO AETEeKTOPHOro NpveMHuKa
MOXHO, €CN 0CnabuTb CBA3b KOHTY-
pa c feTekTopoM. OTO MOXHO OCy- c2
LLLEeCTBUTb HECKONIbKMMW AABHO N3Be-
CTHbIMK cnocobamu: 1) NOAKMIYUTL
[EeTeKTop K onpeaeneHHbIM 0TBoAamM
KaTyLWKN UHAYKTUBHOCTM koneba-
TENbHOro KOHTypa (puc.13), 2) cae-
naTtb CBA3b JeTeKkTopa C KaTyLIKOn

C1 l VD1

9..365 71

BOKPYr OCWM CUMMETPUM, 3aHU-
Mas cBOOOJHble MecTa Mexzay
nonynepuoaamun BepxHel 4actu

curHana.
WA1

100 [196
S
BF1
2 1 L2 —IES TOH
1000

VD2
Jalel]
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Anupemusa supyca-yepes Novarg (oH xe Shimgapi nnv Mydoom)
no macwrabam comnocTaBMmMa C NPOLIOrOAHEN anuaeMunelt Bupyca
Sobig.F, oTmeyaloT akcnepTbl. [OCKONBKY BUPYC 3anporpaMmmMnpoBaH
BecTu ataky «denial-of-service» Ha caiT kopnopauumn SCO Group,
KoTOpas npecnenyeT kKOMnaHumn 3a ncnons3osanue OC Linux (npasa
Ha KoTopylo skobbl npvHagnexaTt SCO), OH pacueHnBaeTCs kak Ao-
BOJIbHO HEOXMAHHOE OpYyXue coobLLeCcTBa MMHYKCOMIO0B. AHTUBUPYC-
Hble koMnaHun F-Secure 1 Messagelabs nonaraioT, 4TO pUCK BbICO-
yanwwwuii. Mo gaHHbIM Messagelabs, Bupyc pacnpocTpaHseTcs B pe-
KOpPAHbIX 06bemax: 1 U3 Kaxaplx 12 3NeKTPOHHbLIX NMcemM. DTOT pe-
3ynbTaT NPeB3oLUen aaxe ay4lime pesynstaTbl Bupyca Sobig.F (1 us
17). 3a nepeble 27 yacos anuaemun Messagelabs nepexsatuna 60-
nee 1,5 munamona konmit Novarg. K HacTosiLLleMy MOMEHTY ero nosis-
neHne oTMmevyanock B 142 ctpaHax. Mo paHHbIM F-Secure, 3a nepable
cyTkn anngemun Novarg ycnen 3apa3utb okosio 100 Thicad KOMMbIO-
TepoB. Novarg pacceinaercs B nMcbmax ¢ 3arososkamu «Hi», «Hello»,
«Mail Transaction Failed», «Mail Delivery System», «Server Report»
nnn «Test» B BUAE npunoxeHusa ¢ pacwmpeHnsammn .bat, .cmd, .exe,
.pif, .scr nnn .zip. NMucbMa MMUTUPYIOT aBTOMATUYECKN CreHepunpo-
BaHHble TeXHMYeCkMe COOOLLLEHNS; B HEKOTOPbLIX roBOpUTCS: «The
message contains unicode characters and has been sent as a binary
attachment» nnn «The message cannot be represented in 7-bit ASCII
encoding and has been sent as a binary attachment». MNpu oTkpbITUK
danna BMpyC MHCTanAMpyeTcs B cuctemHyto nanky Windows v konu-
pyetcs B ampekTopuio KaZaA, rae xpaHaTcs ckaveHHble dannbl. MHor-
[a BMpYC NpuTBOpSieTCs ncnonHseMeimm dannamm Winamp5, icq2004-
final, Activation_Crack, Strip-gril-2.0bdcom_patches, RootkitXP,
Officecrack nnn Nuke2004 n goctyneH apyrum nons3osatensm KaZaA.
Novarg ckaHupyeT KOMMbIOTEP B NOMCKaX 3NEKTPOHHLIX aApecoB 1 C
NOMOLLbI0 BCTPOEHHOr0 SMTP-kneHTa pacceinaet cam cebs no Bcem
obHapyxeHHbIM afipecam, B none «From» noacTasnss NPON3BOSIbHbINA
agpec. Takxe BUPYC co3aaeT Ha 3apaxeHHOM MK «4epHbIn xoa» (0T-
kpbiB TCP-noptel 3127-3198), 4TO NoTeHUManLHO MO3BOAMT aBTOPY
BMpYyCa yAaseHHO UCMOo/b30BaTh MOJIb30BaTENbCKMI KOMMbIOTEP. [ng
BMPYCa yA3BMMbI KOMMNbIOTEPDI, rae yctaHosneHa OC Windows 95, 98,
ME, NT, 2000 n XP. Monb3oBaTtensiM pekoMeHAyeTCs MPOBEPUTb, He
NPUCYTCTBYET M B UX CUCTeMHOM aupekTopun daiin shimgapi.dil, n
06HOBUTbL 6asbl aHTMBMPYCHOro MO.

G-Lock SpamCombat - 6ecnnaTtHas nporpamma ans punbTpaumum
crnama, NocTynarLLero B Ball No4YToBbIN awmk. SmapCombat nosso-
nsieT NPOCMOTPETL MMCbMa Ha MOYTOBOM CepBepe W npu Heobxoam-
MOCTV yAanuTb UX NPSIMO OTTYAA, He ckaumBasi cnam kK cebe Ha KoM-
nbloTep. IMeloTCs 04eHb MOLLHbIE U HAacTpanBaemble GUALTPLI, KOTO-
pble NO3BONAIOT OTCesATb 6onee 95 NPOLEHTOB HexenaTenbHON Kop-
pecnoHaeHunn. B nocneanee spems punbTpaums cnama crana Heee-
POATHO BaxHol npobnemoit. Monyunte G-Lock SpamCombat v.1.31
Tyt (1,8 MB, Freeware, Bce Bepcunm Windows): http://
mirror1.glocksoft.com/spamcombat.zip

BecnnaTHbll 1 He Tpebytownii pernctpaunn apxusaTtop 1ZArc
3.4.1.5 nopnepxvBaeT (apxusauysl/pasapxmsaums, nobasneHne dai-
na unu rpynnsl Gannos B yxe CyLLECTBYIOLLNI apXuUBHBIN, paboTa ¢
darinamMn BHYyTPK apxvBa, co3daHue CaMopacrnakoBbIBAIOLLMXCS ap-
XUBHbIX $ainoB n npeobpasoBaHns apxvea U3 ogHoro ¢popmara B
[pyroit) orpoMHoe (0k010 40) KONMYECTBO apXMBHbLIX HGOPMATOB, BKITIO-
yaa Hanbonee nonynspHele arc, arj, cab, ha, Izh, pak, rar, zip. MNpe-

[eTrrT—— BOE
Bie Action few Optins  Took Hep
= = W=
B @ e & 9™
New OpOpen an Existing Archive (CtO)ht  Delets  View  Cheokut
EIE) Projectsarchiver\E xplorers
~

= & Dema.zp File Name File Type Folder
1 () Debug

715 PCHEALTH
5 repai

ColumnsDialog cpp
0] ColumnsDialogh
B secuty CompressDislog cpp
) systema2 [h] CompressDialogh
= Tem CompressEngine.con
& boc [h] CompressEngineh
5 5 Proiect Contesteru.cpp
{0 Archiver 1] Contextenuh
=) Agent [¢] DeleteEngine.cpp
& () Bunde 1] DeleteEngine.h
=) Common DIEsports.con
) Config Explorer.def
i) Consols Enplorer.dsp Vs 6 Project
g iploer & Explorer dsw e+ Bworkspace

- p Image:
Add Fil
B o

Options | Files Header 12 ProjschAchiver]
wee 15 ProisstAchiver|
Hearer £ Frojsctachivert|

C+ Sowrce
C/C++Header
o+ Source
C/C++Header
o+ Sowrce
C/C++Headsr
C+ Sowrce
C/C++Headsr
C++ Source
/0 Headsr
C+ Sowrce
Expert Defintion File

15 ProisstAchivert|
£ Frojsctachivert|
15 ProjsctAchiver]
15 Proiechuchiver]
15 ProisctAchivert]
15 ProjsotArchivert]
12 Projechdchiver]
15 ProisctAchiver|
£ FrojsctAchivert|
12 ProjschAchiver]
15 ProisstAchivert|
£ Proisctchivert]
15 ProjsctAchivert]
15 Projechchiver]
15 ProjsctAchivert]

Compression: | Maximal v uice 1) ProjectsArchivert!
Header 123 Projecti@ichiver\l
Action: | Add v n}rchivin_g_T_ypg: e
o | [
[Jinclude sub-folders
Mothad, Ratio: 72%
Attributes: _Dellale B
A'E"i"* Stored Folders:
¥| Read Onl, [ "
Dlristden [Refative & [yCMOTPeHa BO3MOX-
[l System Fiie o putes: - HOCTb BOCCT2HOBIIEHUS
! ile Date
Dipirectory [IaHHBIX N3 MOBPEXEH-
[ ok J[ Xcancel |[ 7 Hew || HBIX @DXMBOB, wnepo-

BaHve, M3MeHeHne 060/104KM (CKMHOB) MO Ballemy Bkycy. IZArc 3.4.1.5
paboTaet nog nob6oi Win 9x/Me/NT/2000/XP, nmeeT MHOros3bly-
HbI MHTepdeNC, BKIIOYas PYCCKUA, 1 OOCTYMNeH Ans 3arpysku (pas-
mep 3 MB) ¢ http://www.izsoft.dir.bg/apps/IZArc34.exe

OHTy3nactam mp3-3Byka GyneT MHTepecHa nporpammMa-rpabunka-
koHBepTep CD2MP3! 1.22, KoTOpas B OTAMYME OT MHOTMX aHaNoros
SIBNSETCS COBEPLUEHHO OecnnatHoi. OHa «rpabuT» ayamodaiinsl ¢ CD-
ayamno B wav-dainel, obpabaTbiBaeT UX 1 3aTeM KOHBEPTUpPYeT B mp3.
[ns nocnenHen onepauumn ncnonb3dyetcs kogep Lame, 1 MOXHO uc-
NoNib30BaTh KaK MePeMeHHbIN, Tak 1 NMOCTOSIHHBIA OGUTPeNTLl B Npeae-
nax ot 64 no 320 K6ut/c. MNop 06paboTkoli NOHMMaETCsl BO3MOXHOCTb
BbIPABHMBAHUS FPOMKOCTH, a Takke 00pe3ku NULIHWX Nay3 B Havane
1 KoHue komnosunumin. CD2MP3! Takxe ymeeT yepes MHTepHeT cBg-
3biBaThCs ¢ 6a3oi CDDB 1 aBTOMaTMyecku 3anosiHaTb Nons Ha3Ba-
HWUIA TpekoB n npod. 3arpy3utb (920 KB) ee moxHo ¢ http://
cd2mp3.narod.ru/cd2mp3.v1.22b.zip

B Mupe HeT HM4ero Be4yHOro, 06 3TOM BCMIOMMHAETCS Kaxaplli pas,
korza ovepenHoi CD unu DVD HauvMHaeT «rioynTh» B BalleM NpuBO-
ne. IsoBuster (http://www.smart-projects.net/isobuster.htm) - npo-
rpamma, npegHa3HavyeHHas 419 BOCCTaHOBEHUs MHpopMaLmm ¢ uc-
nopyeHHbix CD 1 DVD-guckos. OHa aeicTByeT B TpM 3Tana - cHavana
NbITaeTCs HaWTV NOTEPsiHHbIe JaHHble, NCMOMb3Ys PACLUIMPEHHbIE NO
CpaBHeHWto ¢ 06bluHbIMK Ans OC meTofamMu, 3aTeM CKaHMpyeT BeCb
OMCK B MOUCKAX «yMECTHbIX» JaHHbIX U, HaKoHel, o6pabaTbiBaeT pe-
3ynbTaThl, NOKa3blBas cneunanbHbLIMU 3HaYKaMK, Kakme JaHHble C
OMCKa OHa MOXET rapaHTMPOBAHHO W3BNeYb, Kakme JaHHble MOXHO
nonpoboBaTb BOCCTAHOBUTL €e CreuMeToaamu (AnnTenbHOCTb BOC-
CTaHOBNEHNS MOXET ObITb AOBOSILHO GOMBLLON U 3aBUCUT OT MPUBO-
[a), a kakne MOXHO 1 He ctapaTtbest. OfHa 13 yA0OHbIX «MEHIOLLEK»
IsoBuster - ckaHnpoBaHue nosepxHocTn CD-RWwikun, nossonsiowiee
onpeaen1Tb, B XOPOLLEM N COCTOSAHUM AMCK, eLLle 40 3anMCu Ha Hero
BaXHbIX AaHHbIX. Ellle ofHa yTMAuTa aHanorMyHoro Has3Ha4yeHus u
aHanornyHbix Bo3moxHoctel - Bad CD Repair 1.6 otanuaercs ma-

£ Bad CD Repair ¥1.0 M= £
Source File:

| L]

Destination Folder:

| =]

Biad Sectors:
’7 & sSkip £ Fill with zeros ‘

Information:
Source File Size: 0 Bytes
Destination File Size: 0 Bytes
Amount of Bad Sectars: 0 Bytes (0 Sectars)
Time Elapsed: 0min 0 sec

[
S O v, solidlabs. com
T Copy. | Exit | About |

neHbkuM 06bemom (205 KB Bmecto 3,7 MB y IsoBuster) n noctynHa
AN ckadyumBaHua C agpeca http://solidlabs.com/download/
badcdrepair.zip

Sunnytech Inc. 06bsBMNa 0 pa3paboTke NepBbIX MO €e MHEHUIO
nencreutensHo 5+1-kaHanbHbIX rONOBHbIX TeNnedpOoHOB 06GLEMHOr0O
3ByKka. OHM COCTOAT M3 6 OTAENbHBIX OTCEKOB KaXAplii CO CBOUM N3Ny~
yatenem - GpoHTanbHbIX AnameTpom 40 MM (1 conpoTmsieHnem 32
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Owma), ueHTpanbHbix gnameTpom 13 Mm (16 Om) n «OKpyXatoLmx»
(surround) pnameTpom 13 MM (8 OM). KoHCTpyKUMS 3alumLeHa nake-
TOM naTeHToB. Bcero Bbinyckaetcs 4 mogenu LeHoii ot 60 go 170 $.
MpocTeiiwas mogens Mentor 2ND TpebyeT ana co3naHusa 3D-nons
[OMNONHUTENbHOW «kopobouku» AC-3 Main set, cpenHne Mentor
Deluxe 3D ($120) n Mentor Professional 3D ($140) yxe sBnsiortcs
cTaHgapTHeiMmu USB-ycTponcrteamu ansa MK nog Windows 98SE, ME,
2000, XP van MAC OS 10.X. Crapwas mogens Mentor AC-3 3D
($170) nmeeT B KOMNNekTe aganTtep (ocHauieH Y v ycunutenem)
A9 nogknoYeHns He Tonbko K MK, HO 1 TakMM yCcTponcTBaMm Kak X-
Box, PS-2, GameCube, DVD, TV & Multimedia (http://
www.listentobelieve.com/hsmt-ac3.asp).

ELECTRONICS

Cnvsgnne umdpo-
BOro BMAeO 1 $HoTo
npoponxaeTtcs.
Samsung BbinycTun
VP-D5000i
DuoCam - «[igynu-
Knin AHyc» ¢ noso-
pOTHbIM 6710KOM, B
O[IHOM MOJIOXEHUN
KOTOPOro ycTpown-

CTBO npepcrtaBnseT
co60it GOTOOOBLEKTUB
F2.7 n 4,13-meranuk-
cenbHyto M3C-matpu-
Uy, a B ApPyrom - Bu-
[eo0o6bekTB F1.4 1
800000-nmKcenbHyi0
N3C ans Bupeo. B
nepeBom cnyyae obec-
neunsaeTcs onTuyec-
kas TpaHcdokaums x3
n umdposasa x6, Bo
BTOPOM - COOTBET-
ctBeHHo x10 1 x800.
MakcumaneHoe paspelueHue B poTopexmme coctasnsieT 2272x1704,
4TO MO3BOJNISIET BbIBOAUTL OTNedaTkun popmata A4 ¢ npopeccmoHanb-
HbIM KayecTBOM. CBETOYYBCTBUTENLHOCTL $HOTO - ISO400, BMAEO - MU~
HMManbHas OCBeLLeHHOCTb 3 nk. Bugeosanuch BbiNonHseTcs B Gpop-
marte miniDV, a ¢oTo - Ha Ppnawkapty Memory Stick 16 MB. YcTpoii-
CTBO cHabxeHo nHTepdeiicammn S-Video, USB, FireWire DV In/Out,
AV. Pa3mepbl VP-D5000i DuoCam 96x82x140 mm, Bec 650 r.

SONY

HoBble ayaAuoKacceTHble nneepbl
Panasonic n Sony nopaxaiot gnutenb-
HOCTbIO HenpepbiIBHOro Bocnpoun3ee-
AEeHUS OT OIHOrO KOoMMekTa GaTtapeit.
Hanpumep, Sony Walkman™ WM-
EX522 (78,1 x 108,0 x 28,1 mm, BbicO-
KOCKOPOCTHOM Xx16 nmouck 0 LEeBATH
komnoauuwit; $50; http://www.sonystyle.ru/
catalog/product.screen?product_id=1219) pa-

6oTaeT no 35 yacos OT
a/ieMeHTa NMUTaHug Tu- ‘ i j

\ nopasmepa AA (Ni-MH 1,2V
i / 1350 mAh), a Panasonic
! RQ-SX76 (108,8 x 75 x
1 19 MM, BbICOKOCKOPOCTHO
{ x15 nouck, Dolby B, macca
160 r, ueHa okono $75;
http://www.topman.ru/
catalogue/item/?id=1585) -
naxe 100 yacos! Yousnsiot
9KOHOMMYHOCTBIO U MopTa-
TuBHble CD/MP3-nneepbl
Panasonic SL-SX418 (135

(\ Panasonic

f
@

FOBAN TEXHUKA U TEXHOAOTIA
- x 27.7 x 135 mm, 164
Panasonic r$70,  nttp://
i www.topman.ru/
. catalogue/item/
?id=1474): komnnekTa
aKKyMynsaToOpoB (2 wT
AA) xBaTaeT Ha 48 ya-
COB BOCMPOU3BeAeHUs

MY3bIKH.

napa Ha ¢oTo,
MHOrne ayanoduiesl
cnpocaT «a rae To-
HapMm y 3TOW BUHWUIN-
BEPTYLWKN?», 1 ByayT
Henpassbl. [loTOMy 4TO
9TO He mpourpeiBa-

Teflb BUHUNOBLIX rpamnnacTtuHok, a High-End CD-nneep Stibbert
mkll wutanbaHckon Bluenote (http://www.bluenote.it/
bluenote_product_dett.asp?cat=tabCdplayers&ldProd=1). Cerogns
3TO eAMHCTBEHHLIN CD-nneep ¢ ABOMHLIM OCHOBaHWEM-LIACCK, NON-
HOCTbIO N30/IMPOBAHHBLIM YETbIPbMS KOHUYECKUMU NPYXMHaMK. B Hem
Takxe BnepBble NpUMeHeH ynpasnswowmnii npoueccop ATMEL
AT89C51SND1 1 yHukanbHbiin LLAM UDA1330ATS. Pasmepsl Stibbert
mkll 550x250x450 mm, Bec 12 kr, Kr < 0,0001%, C/LU 118 gb.
KoHcTpykTOpam-caMmomenbLuykam, NPUMeHsIoLLLMM HeCTaHaapTHbIe
KaTyWwKn UHAYKTUBHOCTK, ByAeT MOne3Hon mporpamma pacuyeTa
LCFR.exe. OHa no3sonsieT BbMMCAATb MHOYKTMBHOCTb KaK KaTyLuek
6e3 cepaeyHMKa, Tak U C CepAeYHNKOM C M3BECTHLIM MapameTpoM
AL. Tpu nona uHtepderica nporpaMmel - A1 BBOAA UCXOAHbLIX AaH-
HbIX BEpXHee (s kaTywek 6e3 cepaeyHnka), cpefHee (4ns kaTywek

dfrmm ||1 i

I{mim Im
L= 1pH

i |1n

LAuH CipE oo

—

f= 15915963 kHz
RL = 99.9 Ohm

C CepAe4HMKOM) 1 BbIBOAA PE3OHAHCHOMN YaCTOTbl Y MHAYKTUBHOIO M-
nefaHca - 06beAMHEHbl B €AUHbBIN BbIYUCANTENbHBIA LMK, BecnnaTHo
3arpysuTtb apxvBHblii daiin (pa3mep 6 KB) ¢ He Tpebytowmm nHcTan-
naumn ucnonHsembiM davinom LCFR.exe 1 MCxoOHbIMKU KOgaMu Ha
Visual Basic MoxHO no appecy http://www.segment.nl/download/
030398-11.zip
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TOHOMHbIE MPOrpaMMbl pacyeta pasHooBpasHbIX

Opera 5 - [Circuit Sage: Filter Design and Analysis] [_[=]x] <
|0] @arn Opsska Bua Heewrauds  3aknaakd Modta HYaT HosocTd Okda  Cnpaska _ =] x| aHaﬂOFOBbI‘)’( n Ll,ll/ICI)p.OBbIX chﬂprOB' OT'D'eanbM
a & m o 4 o = pasgen caiira Circuit Sage noceslieH pacyeTty u
e et @ e~ @ B e - 125 CUHTE3y Pa3MNUHbIX Y3NOB COBPEMEHHOTO TPAHCH-
o (1 2 B [ v circitsage comfier il =] & - [Move s Google> ~l@ -[m= =] Bepa (http://www.circuitsage.com/xvr.html).
o\‘“ 3.9 i i . 2| 3peck ecTb BCe Ang paaMo4acTOTHON CUMYIALIUM
A b Fll r D lgn nd An ly 1 W aHanusa Kak npakTM4yecku NobblX OTAENbHbIX
' |
(<) & te €S a alysis y3n08B, Tak 1 B uenom GSM/WCDMA n GPS
i TpaHcMBEpOB (0K 60 GCbINOK).
Omniformat - yrunura ang KoHBEpTaLUm anek-
i TPOHHBIX OKYMEHTOB U3 oAHOro popmara B Apy-
X roii. Bcero B cnncke AOCTYMHbIX Ans KOHBEpTaumm
Prstis 0KOJI0 75 pasHbix popmatos, Bkodas HTML, DOC,
R ot & XLS, WPD, PDF, JPG, GIF, TIF, PNG, PCX, PPT,
A/D Design —Mathcad Filter Software PS, TXT, Photo CD, FAX, MPEG. Mporpamma Gec-
Banisan Dasien nnartHas, ee I/IHCThatJ';J'IFITOp (4,5 MISf)t MO)KHSQCgaqa'{b
of ; no agpec ://www.software .ne
Filter Desi 1. Circuit Sage's sallenkey.med and pdf version. An extensive omnifofrﬁat/gmniforené{ exe /
Impedance Mathcad 2001i routine for designing integrated Sallen-Key filters. I
Matching 2. Circuit Sage's butter.med (pdf), ellip.med (pdf), and cheby.med Mporpamma FrontDesigner 2.0 oGnerant TpyA
° Inductor Degign (pdf) LC filter design routines. npu paspabotke ¢anbwinaHeneit u KOpNycos
LNA/PA Design 3. filterb.med: by D Weisner, a not-very-helpful delay-line analysis. Pa3AnYHbIX 3NEKTPOHHBIX y310B. B oTnnume ot
PLL Design 3 hpfilter: by Roald C. Maximo, an LC Tchebyshev Highpass Filter 06bI4HbIX FPAdUHECKUX PEAAKTOPOB OHA NO3BOS-
o - esigner.
]1;;?7 Cslc]elwer 5._ IgfllTer_ med: by Roald €. Maximo, an LC Tchebyshev Lowpass
Tranemicsian Filter desugner'. LI i FromDesigner 2 0
— . o Dusi Eouteser Aecevn Bpioihes Froeipile Oponen bde Regeninrg
DS (HMEMmu % |0 adF @ f "E=mTE
Opera 5 - [Circuit Sage: Transceiver Design Tools and Links] [_[=]x] CEERC] = — . = oo ENIENTO ERN A
|0] @arn Opsska Bua Heewrauds  3aknaakd Modta HYaT HosocTd Okda  Cnpaska — = x| 5 = = Il._.m — =]
4 a @ @ . A » B a . ) (@cik
CozaaTe MevaTs Cnvcok Hasaa  OBHoeMTE Eizped ﬂwum‘ e N AL AT o I I L
f [ B B [nttp:/www circuits age.com/er himl =] & - [<Moviek e Goagle> =@ -Jiox =] g < dB e
"
1oVt - - 'l :
el T D e ’
s e ranSceIver Lesign b 8 . = J
_ T . -
B B ) : s
SAW LNA  Mixer  Filt o 0 10 ]
=] Basa Gt £ (b
4 Antenna @ . =
X Y B s [Eorer Dometiung | ciie Shaken vuq =
' - CFFrE mn
Home
= New Routine
T Skabon Assistont | x|
A/D Design i
Bandgap Design o [rards Sheake ot legarthmescher Tedung %]
° Filter Design
Parameler et B
Impedance . . Wikt s
b ~ Transceiver Design Tools LTy Sogrete__|10
° Inductor Design ;:’:"V Lo (] " e
LNA/PA Design 1. Circuit Sage's RFEgns.med (and pdf), a Mathcad routine which B
PLL Design contains a collection of equations useful for RF circuit design. 2 Tabng Lange [l
I 5 2. Circuit Sage's system.med (and pdf), a Mathcad routine to Oretung['] 0
W calculate the cascaded system parameters of a transceiver. ST H |
Trwgmm.m.n“ 3.Larry Lederer's pathcale.zip, Mathcad routines to calculate B P e | Y - L‘j
- - IR o 00

®unbTpbl BXOAST B COCTaB MpakTMHecku noboin paanoanekTpoH-
HoW annapaTypbl. He yauBuTenbHo noatomy pasHoobpasvie npo-
rpamm, o6neryamlolmMx CMHTE3 M pacyeT aKTUBHbIX U MaCCUBHbIX
®HY, ®BY, nonocoBbix, pexXeKTOpHbIX, pa30BbiX U Ap. cneum-
¢uyeckux punbTpoB. Hennoxoli BapunaHTt - cant Circuit Sage (http:/
/www.circuitsage.com). 3gecb B pasgene Filter Design (http://
www.circuitsage.com/filter.html)  MOXHO HaWTK ccbinku Ha 27 pas-
HbIX (aKTUBHbIX, NACCUBHbIX, MUKPOBONIHOBLIX, Yebbillea, CanneHa-
Kn, BatTepsopTta 1 Ap.) pacyeTHbIX GUIILTPOBLIX NPOrpaMm B popma-
Te Mathcad n PDF. Ecnu xe Bbl He ymeeTe unm He xoTuTe paboTaTb B
Martkage, To nmeeTcs Takxke 6onee 70 CCbINOK HA OHNANHOBLIE U aB-

& OmniFormat !ﬂﬂ
‘Watch Folder
“c\ommlmmm\wa{:h Browse.. | Open Folder

Qutput Format

nt at
16bit/pixel interleaved YUYW

PAL

FALM  Palm Pixmap format

PB Faortakle bitmap format (black and white)

PCD  Photo CD

FCL  Page Control Language
CuickDraw/PICT

FPortable Network Graphics
P3 Adobe PostSoript

P52 Adobe Level Il PostScript

P53 Adobe Level Il PostScript

PED  Adobe Photoshop bitmag

RGE  Raw red, green, and blue samples (8 or 16 hits, depending on the image depth)

TIF Tagged Image File Format

T«T  TextFarmat using Optical Character Recognition =
"WEBMP  Wireless Bitmap (lewvel ) image =4

€T BbINOMHUTL AU3aliH, HanpuMmep, LWKasbl HEJIMHEHOro NOTEHUMO-
MeTpa He C Hyns, a C NPUMMEHeHMEeM TUMUYHBIX 3aroToBOK. Ckayatb
AemoBepcunio MoxHo (1,5 MB) otcioga http://www.abacom-online.de/
html/dateien/demos/frontdesigner20(demo).exe , a 3a NOAHODYHK-
LuMoHanbHyto npuaetcs 3annatute 35,90 euro.

PasHoobpasne HocuTenei 1 GopmaToB XpaHeHWs AaHHbIX Ceroa-
HS KaK HUKOraa Benunko. Ytobbl n36aBuTb OT HEOOXOAMMOCTU NPUOB-
peTaTtb N0 OTAENLHOCTM BCE BUAbI CYLLECTBYIOLMX NPUBOAOB (a Takas
Heo6X0AMMOCTb Halle BCEro BO3HMKAET B U3AATENbCKUX, nonurpapu-
4yeckux 1 T.n. npeanpusaTusx), Gupma Addonics BbinycTna KOMNAKT-
HOe BHelHee ycTpoicTBo - 18-in-1 Multi Function Recorder
AEMFR824. /13 Ha3BaHWsl NOHSATHO, YTO OH ymMeeT paboTaTtb ¢ 18 Tu-
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Microdrive™

T 12005 by

Doy

namu Hocutenew, cpeam KOTOPbIX BCE CYLLEeCTBYIOLLME ceroaHs GpnaLu-
kapTbl (CF-1, CF-Il, Smart Media, Secure Digital card, Multi-Media
card, Memory Stick, Memory Stick Pro, Mico Dive), nio6ble Buasl CD/
DVD. MNpuyem ans konmposaHus, ckaxem, SD-dnawkun Ha CDRW He
TpebyeTcs noaknoueHns Hu k MK, H1 K ceTn nepeMeHHoro Toka: ycT-
POCTBO MOXET NUTaTbCa U OT HaTapelt, 0QHOMO KOMMIEKTa KOTOPbIX
[0CTaTouHO Ha 2,5 yaca paboTsl. BoHycoM siBnsieTcst ero cnocobHOCTbL
paboTaTb Kak aBTOHOMHbIM DVD-nneep ¢ BbixogoM Ha TB, kak mp3-
nneep, kak BHewHuit (USB 2.0) DVD/CDRW npwuBog, ana MK. Paame-
pbl ycTporictea 208x138x35 MM, macca 670 r (c 6aTapeiikamu).

Wccneposarenu MnanHomckoro YHu-
BepcuTeTa paspaboTanu TpaH3UCTOpP
(http://www.news.uiuc.edu/scitips/03/
1106feng.html), cnocobHbIN reHepupo-
BaTb Ha yactoTte 509 M. OH BbINONHEH
13 nHagnn-pocdnaa n MHANN-apceHna-
rannvs, Kotopble cnocobHel paboTaTtb
npu 3HaunTENbLHO 6oNEe BLICOKMX MOT-
HOCTSIX TOKa, YeM KpeMHuI. Skcnepu-
MEHTaJIbHbIV TPAH3UCTOP MMEET LUMPU-
Hy obnactu konnektopa 75 HM, a 6a3bl 25 HM. Mpodeccop MuntoH
®deHr coobwmn, 4To UX Lenb Teneps - co3aaHve Teparepuosoro (1000
I'Tu) TpaHaucTopa.

MnacTMaccy BMECTO KpeMHUS MOXHO ucnonb3oBathb B M3Y ¢ 3Ha-
UNTENBHO YMEHbLUEHHLIM 3HEPronoTpebaeHNeM 1 NOBbILLIEHHBIM ObIC-
TpopewcTBneM, yBepeHbl uccnegosatenm NPUHCTOHCKOKIO YHuBep-
cuteta (http://www.azom.com/details.asp?ArticlelD=2218). NMonnatu-
nespuokcuTnodeH (B aHrnuiickon abbpesnatype PEDOT) - pewe-
Bblli NPO3paYHbIii NOAMMEPHBI MaTepuan, Ho OH HeoObl4eH TeMm, 4TO
NPOBOAMT 3NEKTPUYECTBO, U NO3ITOMY MPUMEHSICS 419 aHTUCTATUYEC-
KMX NOKPbITUI. OKa3anocb, 4TO AOCTAaTOYHO CWUJIbHBIA UMMYbLC TOKA
[enaet ero Henposoaawum. MNMomecTre MmukpoyactTuusl PEDOT mex-
[y KOHTaKkTamu NpoBoAsLLEe a4eiku, nonydaem MN3Y. Yxe ceiyac ydve-
Hble B 9KCNepUMEHTasbHbIX 06pasuax NoayyMnu NAOTHOCTM 3anucun
[0 MerabuTta Ha KBagpaTHbli MUAUMETP, a ecin caenatb namsTb
006bEMHOI (MHOrOCNONHOI), TO B OAMH KyOuyeckuii CM MOXHO ByneT
3anucatb rurabaiT AaHHbIX - IPUMEPHO CTOJbKO Xe, Ckosibko Ha CD.

JpeBHee 1 HoBellLLEE YANBUTENIBHO COYETAIOTCS B LU POBLIX COM-
HeyHbix Yyacax Digital Sundial (http://www.digitalsundial.com/
product.html). Jns nHankaumm NCTUHHOIO CONHEYHOr0 BPEMEHW Npu-

Hﬂ'ﬂ/

20
i

FOBAN TEXHUKA U TEXHOAOTIA
MEHEeH MaTPUYHbIA AUCNNEN, OH He COAEPXUT HU ABUXYLLMXCS Hac-
Ten, Hn anekTpuyecTBa. KOHCTpyKumMs aucnnes 3anateHTosaHa (http:/
/www.digitalsundial.com/patent.html). [lee 6113k0 pacrnonoxXeHHbIx
napannenbHbiX Macku GOPMUPYIOT PasnuyHble LMdpbl B 3aBUCMMOC-
TW OT YrJI0BOrO MOJMOXEHWS CONHLA CreaylowumM crnocobom: nepsas
Macka - 9KBUOMCTAHTHas peLuetka U3 TOHKMX BEePTUKaNbHbIX Lienei
npoeuypyeT OnNTU4eckoe n3obpaxeHne Ha BTOPYIO Macky. 3TO onTu-
4yeckoe n3obpaxeHne He3aBUCKMMO OT BbICOTbI CONTHLA. BTopas macka
cocTaBfieHa 13 y3KUxX nonoc umep unm cnos, kotopsle 6yayT oTobpa-
XeHbl Kaxabllii B CBOE BpeMs (yron conHua). CeeT, npolweaLnii yepes
obe Macku, NpoeumpyeTcs Ha Noaynpo3payHbIil MPOEKLMOHHDIA 3K-
paH, YyCTaHOB/IEHHbIN 6/IM3KO NO3aan BTOPO Macku, KOTOPbIM U 06-
pasyeT UMbPOBOM AUCNNEN BPEMEHN.

Lindpposbie onTuyeckme M3onsiTopbl
fm— cepun IL7710 ot NVE Corporation

I .
NVE_ (http://www.nve.com/isindex.php) oTnun-
NVE CORPORATION 4aioTcs ManbiM notpebnseMbiM TOKOM <
2 MA npwv HanpsbxeHun nuTtanus 3,3...5 B,

HO B TO X€ BPeMsi Npu CpeiHeM BpEMEHU
g Vaz  3adepXKu BCero 4 HC MoryT GbiTb NpuMe-
s HeHbl ns nepefayy notokos Ao 110 M6oa.
Ipy 4’? ; lgyr  MUMC BbiNnonHeHa B kopnyce 8PDIP/SOIC,
8 [manasoH TemMnepaTyp OKpyxatoLei cpe-
IL7710 obl o7 -40 no +85 °C, uMeeT HEBBLICOKYIO
($1,75) ueHy n ynobHa ans mcnonb3osa-

Hus npu pasesske RS485\RS422 n apyrux uHtepdeiicos.
Sony (http://www.sony-europe.com) HO-
SONY Bble USB-¢pnaw-6penoyku Micro Vault
UsB (http://www.web-
user.co.uk/products/

= prod_rev.php?rid=371&cid=220)
Fingerprint:  emkoctsio ot 32 MB 10 256 MB
seng’or CHaGauna MHTerpupoBaHHbIM
1‘2:-‘.‘- CKaHepoM oTnevyaTKoB najb-

ueB, KOTOpPbI GnokMpyeT Aooc-
TYN K AaHHbIM, ecnv BPENoK B3AT
«He TeMu» nanbuamu. LleHa
Micro Vault USB emkocTbio 128
MB - okono $150 (http://
www.sony.net/Products/
Media/Microvault/1-3b.html),
pasmepbl 26x17x100 mm, cko-
poCTb 3anucy AaHHbIx 3,5 M6/
¢, yteHuns 5,5 M6/c (4yepe3 USB
2.0).

OO6blYHbIE PAAMOYACTOTHBIE KOMMYHUKALMK BAnX-
Hei 30Hbl (WiFi, Bluetooth) TpebyioT oTHOCUTENbHO
60/IbLUNX MOLLHOCTEWN U3NyYEHUs ONS TOro, YTobbl
ob6ecneunTb Nepenady AENCTBUTENbHO BbICOKOKAYe-
CcTBEHHOro 3Byka. K Tomy xe oHu cospatoT npobne-
Mbl C 3N1eKTPOMarHMTHON COBMEeCTUMOCTbI0. Komna-
Husa foneGEAR® (http://www.fonegear.com/aboutmag.htm) npeano-
Xuna cBoe pelueHne 6ecrnposopHoit nepepayn HiFi 3Byka Ha He6ob-
Lwoe (HeCKoNbkO MEeTpPOB) PacCTOsSHME, OCHOBAHHOE Ha TEXHONormu
LibertyLink™ - T.H. MarH1THo cBSi3W. [0NnoOBHas rapHUTYpa 1 Hebonb-
wown 6nok 6a30BON CTAHUMK CBA3aHbI MarHUTHLIM MOJIEM OGNUXHENR
30Hbl. OT aHaNOrMyHbIX pelleHnin Ha paano4acToTHon Bluetooth Ho-
Bas TEXHONIOrMNs OTnYaeTcs 6onee BLICOKMM Ka4eCTBOM 3BYHaHus, Mo-
MEX03aLUMLLEHHOCTLIO, MasbiM 3HepronoTpebneHnemM - 3apsga ma-
nora6apuTHbix Ni-MH akkymynsTopoB ronoBHOW rapHUTypbl XBaTaeT
Ha CyTKM HerpepblBHOW paboThl. Elle 0auH NAOC - Y4yTb M HE BABOE
MEHbLLAs CTOMMOCTb MO CPABHEHWUIO C PAAMOYACTOTHLIM PELLEHMEM.

MMC npeunsuoHHoro nonmdas-
LI”‘EAQ Horo (OoT 2 f0 4 $a30BbIX BbIXOAOB)
TECHNOLOGY reHepatopa LTC6902 obecneumsa-

5V

eT reHepaumio B 4ac-

fone
GEAR.

TOTHOM JuanasoHe

0.1uF A ot 5 ky, go 20 Mru,
J__| I—u Rser 10k YactoTa 3apaetcs
— AN €0WHCTBEHHbLIM pe-
B LTC6902 suctopom RSET, a
elle OJHUM pesuc-

v SETI— Topom RMOD mox-

OPEN DIV MOD HO 3a4aTh Pexum
—1 PH GND = T.H. nceBgocny4yan-

oUT1 0UT4 QUT4 HOWM 4aCTOTHOW MO-

0uT2 0UT3 ourg Aynsumn  Spread

r Spectrum Frequency

OUT2 Modulation (SSFM),

1 OUT1 ycrpaHsiowen ypes-
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HOBAY TEXHUNKA N TEXHOAOT WA
Output Frequency Spectrum With and Without SSFM

0 P
QUTPUT
= SPECTRUM |
= -2 WITH SSFM |
5 DISABLED
= OUTPUT
S f SPECTRUM
= ’/ WITH 20% ".“
§ 7 SPREADING V‘m
; -60 h
: ¥
—
&2 g0 M#""" MM.’“ Mgy
el Lif

-100

400 450 500 550 800
FREQUENCY (kHz)

Digital Camera m

MEPHYIO KOrEPEHTHOCTb FreHepaLmMmn 1 ynyyaioLlelt a1eKTpoMarHmT-

HYI0 COBMECTMMOCTb. Hanpsxexune nutanusa ot 2,7 0o 5,5 B, Tnosbii

notpebnsiembiii Tok 400 MKA, KOHCTPYKTUBHOE McnonHeHne - MSOP10.

LUundpposoit megnanpoueccop Atmel

AT76C113P (www.atmel.com/dyn/

resources/prod_documents/5657s.pdf) - oa-

HOYMNoBOEe pelleHne ans umdposbix GOTO-

Y ) B/Lcokamep. VIMC cHabxeHa CKOPOCTHbIM

nHTepdeiicom anga ¢naw-kapt Secure

WA Digital®, MMC Multimedia®,

Memorystick™, Smartmedia™,

CompactFlash™ n Atmel Dataflash®, und-

poBbiMu ayamo/Bupeo, USB, UART u SPI k-

& Tepdeiicamn. OHa ymeeT KoaMpoBaTb/ae-

koaupoBatb jpeg doto, MPEG-1 24 fps

QVGA Bupeo, gekoampoBatb 3BykoBble mp3. BeinonHena B 208-

BbIBOAHOM kopnyce BGA, nutaHue sapa 1,8 B, nopToB BBOAA/BbI-
Boga 3,3 B, uena (ont) $7.

MUMC onTu4yecku U30JIMpoOBaHHOIO YCU-

I  ;7onq Fairchild FOD2742 coctouT 13

FAIRCHILD apceHna-raniMeBoro CBeToanoaa, CoBme-

SEMICONDUCTOR® WeHHOro ¢ KpeMHueBbiM d)OTOTpaHSVICTO-

TYPICAL APPLICATION

o3t

Control

Vo
FOD2742

5
51%

pOM U MpeLun3noHHbIM yeunuTtenem. KoadduumeHT nepepaqm toka
(CTR) ot 100% po 200% (TemMnepaTypHblii KO3bPUUMEHT He Bonee
50 ppm/°C), To4HOCTb 0,5%, conpoTmBnexune nsonaummn 102 Om, mak-
cMmanbHoe passsidbiBaeMoe HanpsbkeHve 2,5 kB, nmonoca yactot 10
KL, cKOpoCTb HapacTanus 1 kB/MKc, To4HOCTb 0,5%. KOHCTPYKTUBHO
BbINOJIHEH B 8-BbIBOAHOM KoOpryce
SOIC (5x4x3,5 Mm).

INAXI /W

SKOHOMHOE M 3KOHOMUYHOE 0~
HOo4YunoBoe peLueHue Ang nuTtaHus
ot 2 po 10 cBeToauomoB 6enoro
LBeTa cBe4yeHnda OT 0AHOIro MCTOYHU-
Ka HanpsxxeHnem ot 3,15 no 5,5 B
pa3pabotana komnaHus Dallas

L1

22uH D1
~ ol ;
315V 7055V AgTSBY-220M  CMDSHI-60M
INPUT —<
c1
10uF L
" — Vee LX
ON _ 1 c4
orF En o —— 3300pF
MAXIMN R3 D2-D11
MAX1554 WHITE
10k o
pwn I L = W
R —Bar FB *
DC CONTROL =---=---- .
55 GND
cs ] 100
0.1uF T
—_ —_ —_ —<

Semiconductor/Maxim (http://www.maxim-ic.com). UMC cepuun
MAX1554 npu KMNZM 82% obecneumBaeT ToK Yepe3 ceeToamoasl 20
MA. KoHCTpykTMBHOE ncnonHeHne TDFN-8 pasmepamu 3x3x0,8 mm,
ueHa $1,35.

International Rectifier (http://www.irf.com) BbI-

I‘:R nyckaeT cBepxmuHuaTiopHbie auvoabl LWoTTkM
IR140CSP B kopnyce Flipky™ pasmepamu
- 1,52x1,52x0,8 mm, uT0o sBNgeTcs
pekopaom otpacnu. Mpu cpepHem
JS\,{ \3\.‘) npsMom Toke 1 A nageHue Hanpsxe-
Hua coctasnseT 0,38 B. MpepensHoe
. = obpatHoe HanpskeHue 40 B, umnynb-

- : CHbI (5 MKc) Tok 250 A.

Il XY S
b as ‘ - Semiconductor
| I I :
veere IEFTXCY'S omot inepsy

WWW.iXys.com)
BbinycTuna
BbICOKO3(PeKTUBHbIE CONHeYHble anemeHTbl IXOLAR™, obecneuynsa-
lowme MowHocTb Ao 16 MBT ¢ nnowaam 1 cm?. 3C coctaBnseT B

IXOLAR™ XOD-17
(cell size: 6 mm x 20 mm, wire-bondable front-side metallization)

40 20

JSC

Cell Current Density (mA/cm?) *
8
Cell Power Density (mW/cm?)

Vmpp

0 100 200 300 400 500 600 700

Cell Voltage (mV)

3aBMCMMOCTU OT ocBeLleHHoCTM oT 505 Ao 630 MB, yAenbHbIN TOK
KOpOTKOro 3ambikaHus 35 MA/cm?, KM, He meHee 16%. BbinyckaeTtcs
uenbiii psg, Tunopasmepos oT 6x20 mm 8o 100x34 MMm.
. . Camble MHUHMATIOpHbIE B  MUpe
Klngbrlghl' (1,0x0,5x0,5 mm) ceetoauoabl Kingbright
(http://www.kingbright.com) cepun 0402
(InGaAlP) BbINyCKaTCS OPaHXeBOro, XeNnToro, 3e/1€HOro0 U CBEPXbSP-
KOro KpacHOro LpeTa CBE4YEHWUs C TUMOBLIM YIIOM m3nydeHns 120° n
cunoi ceeta 180 mMKpa npu Toke 20 MA. Pabounit TemnepaTypHbIi
avanasoH o1 -40 go +85 °C.

(R LASCAR

ABTOKanNMbpPOBKA, aBTO-
BbIGOP Npenena u asToOMN-
pefeneHvie MOASPHOCTH,
4YBCTBUTENBHOCTb MOJIHOW
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wkanbl 200 MB, norpelHocTb He 6onee 0,05% - BOT HEMOMHbIN nepe-
4yeHb xapakTepucTtuk 3,5-paspsaHoro BonabTmMeTpa OEM 1B-LED
¢upmbl Lascar Electronics (http://www.lascarelectronics.com), no
BHELLUHEMY BUAOY HE OTNYAIOLLErOCs OT JIMHENKN U3 YETBIPEX CEMU-
CerMeHTHbIX CBETOANOAHbLIX MHANMKATOPOB C BLICOTON Lndp 8 mm. Ya-
cToTa 06HOBNEHUS AaHHbIX 3 Tu, HanpsxeHwe nutanus 4,5...5,5 B,
notpebsemelii Tok 50...100 MA B 3aBUCMMOCTU OT UHAMLMPYEMbIX
undp.

AmepukaHckas ¢upma StepplR Antenna Systems
(www.stepir.com) Hanagmna Bbinyck MHOroguanasoHHbix (20 - 6 M)
2, 3 1 4 anemeHTHbIX Yagi, a Takxe gunoneii (20 - 6 M) 1 BepTUKanb-
HbIX @aHTEHH (40 - 6 M), Y KOTOPbIX MHOrOAMANas3oHHOCTb peLleHa ny-

FLUIDMOTION

Ham Mode
17ml 18, 188mhz

20m 17m 15m 12m 10m 6m
- E . 4 »

FOBAY TEAHUKA W TEXHOAOTUA

TEM U3MEHeHUs Pa3MePOB M3ydaTenelt U NacCUBHbIX 3IEMEHTOB, Bbl-
NOJIHEHHbIX M3 MeAHOOEpPUIIMEBON NIEHTLI, KOTOPas BABWUIraeTcs uam
BblBMraeTcs BHYTPU Teneckonuyeckon ¢pnbeprnacosoit Tpybsl (aHa-
nor pbeiBOMOBHOrO yAMAMLLA) C MOMOLLBIO LWIAroBOrO ABUraTens, yn-
paB/sieMOro MMKPOMPOLLECCOPHBIM BI0KOM AUCTAHLMOHHOIO yrpas-
NeHns, YyCTaHOBNEHHbIM Ha paboyeM MecTe omnepatopa pafuoCTaH-
unn. HekoTopbIli KOMNPOMUCC B PUKCMPOBAHHOM pasMeLLeHnn ane-
MeHTOB Yagi Mexay co60Vi B TaKux MHOrOAMANa3oHHbIX aHTEHHAX KOM-
NeHcUpyeTcst ONTUMabHbIM NOAOOPOM Pa3MEPOB 3/IEMEHTOB C yye-
TOM PacCTOAHUS (NYCTb U HEe ONTUMANbHOr0) MeXay HUMU. AHTEHHbI
paccumTaHbl Ha 6e30TkasHylo paboTy Npu U3MeHeHUN CBOUX pa3me-
poB 6onee 1 MnH. pas. MNepeknioyeHre amarpaMmMbl HaNPaBAEHHOCTH
Yagi Ha 180° BeinonHsieTca 3a 2,5 ¢. CKOpOCTb NepecTpoiikv Nno yac-
ToTe 1,17 MI'u/c. imeeTcs BO3MOXHOCTb peann3aumv AByHanpasnex-
Hol gnarpammebl Yagi. Yeunenune 3.8 - 4.2 nbp, (10 - 20 M) n 2.6 nbpa,
(6 ™M)y 2an. Yagi; 5-6,6 oba (10 - 20 m) n 3.6 oba (6 M) y 3 an. Yagi.
OTHoweHne nanyyennii GpoHT/Toin 12 - 22 ab (2 an. Yagi), 20 - 50 ab
(3 an. Yagi). MakcumanbHas noasogumast MowHocTb 2000 BT. AHTEH-
Hbl BblAEPXMBAIOT CKOPOCTb BeTpa Ao 160,9 km/yac.

CneupansHo paspaboTtaHHblit ana DX-unra KB TpaHcusep TS-
480HX ¢dupmbl Kenwood HeB3Mpas Ha CBOIO MOPTATUBHOCTb MMeeT
BbIXOZAHYO MoLHocTb 200 BT Ha KB gnanasoxax u 100 BT Ha 50 MIw,

KENWOOD

a TS-480SAT - 100 BT Ha Bcex amanasoHax o1 1,8 no 50 MI'y, n BCTpo-
€HHbI aBTOMATUYECKMNIA aHTEHHbIN TIoHep. HanpsxeHne nuTtanuna 13,8
B. 16-6ut TX/RX AF DSP 3bdeKTUBHO BLINOMHIET QYHKLUUN NOAAB-
nenus wymos, TX/RX aksanansepa n H4 punstpaumm nprHuMaemo-
ro curHana. Otcrermsaemas naxenb ynpasneHns ¢ XK nngvkatopom
1 AMHAMUKOM NO3BONSET YNPaBAsTh TPAHCUBEPOM Ha PACCTOSHUN A0
4 M. InHamMuyecknin gnanas3oH TpaHcuBepa aHanornyeH TS-950. Mpe-
[lycMOTpeHbI: ynpasneHue ¢ MK 1 ycTaHoBka AONONHUTENbHbIX PUb-
Tpos IM4.

HalnioGble)

(044) 246“46-46

O
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THE ELECTRONICS & COMPUTER MAGAZINE

X.®puanm npu paspaboTke naMmnoso-
ro ycunutens Ans ronoeHbix renedoHos
(puc. 1) pykoBoACTBOBACS 0OLLENPUHSATBI-
mu gns High-End npuHumnammn otcyTcTBms
obueit OOC n MUHMMM3ALMK TpakTa - B
HeM OTCyTCTBYEeT BbIXOAHOW TpaHcdpopma-
TOp, a paspenuTesbHble KOHAEHCATOoPSbI, N0
KOTOPbLIM NPOXOAMT BECb 3BYKOBOW CUrHa,
nNpUMeHeHbl BbiCOYainliero kayectea. B
peaynbTaTe JOCTUIHYTO BbICOYaiiLLee Kade-
cTBO 3By4aHus. [epebii kackag (V1.A) -
VNHBEPTUPYIOLLMI PE3NCTUBHBIN YCUNTEb,
KO9DPULMEHT yCUNeHNs KOTOPOro onpeae-
nsetcs R8, paboyas Touka - R9, a makcu-
ManbHOe BXOJHOe HanpspkeHue - R2. Bxoa-
Hoe HanpsxeHue nogaetcs Ha C1 ¢ 50-ku-
NIOOMHOrO IorapudMmU4eckoro NOTeHLMo-
MeTpa (Ha Cxeme He NokasaH), BbIMOJHSI0-
LLLero posib perynstopa rpomMkocTu. Ycu-
JIEHHBIN N NPOMHBEPTUPOBAHHLIA CUrHAN
yepe3 C2 nogaeTcs Ha CeTKy lamnbl BTO-
poro Kackaaa, kotopas BK/O4eHa no cxe-
Me KaTogHOro nosTopuTtens u obnapaet
HWU3KMM BbIXOAHBIM CONPOTUBNEHMEM. Pe-
3uctopsl R5 1 R6 B cymme 06pasytoT co-
NPOTVB/IEHNE KATOAHOW Harpysku, a CbemM
aBTOMAaTUYECKOro CMELLEHNS Ha CeTKy Ye-
pe3 R4C3R3 BbinonHeH Tonbko ¢ R6, 4To
onTUMM3npyeT pexum namnsl V1.B no no-
CTOSIHHOMY TOKY. Cxema 6110ka NMTaHms no-
KasaHa Ha puc.2. Hakan BbINONHAETCS No-
CTOSIHHBIM TOKOM C BbIx0Za cTabununsaro-
paIC1, a aHogHOe HanpsxeHne GopmMupy-
€TCs MHBEPCHO BKJIOYEHHBIM TpaHchopma-
Topom TR2, anogHeim moctom D5-D8 u
crnaxuBalolWmMMmM  KOHOeHcaTopamu
C13C14. Ycunutens ontumaneH ans pabo-
Tbl C BbICOKOOMHBIMW HayLWHUKAMMU
(300...600 Om) 1 ¢ HUMK obBecneunBaeT
KO3PPUUMEHT rapMOHMK Kr okono 2% npwu
mowHocTn 1 MBT. OTHOCUTENbHBIN YpPO-
BEeHb COOCTBEHHbIX LWYMOB focTuraeT -93
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ob vnn -100 gBA, ecnv pONOAHUTENBHO
B Lenb aHOAHOrO NUTaHUS BKIIOYNTb ak-
TVBHBIN CrAaxmBalLWwmnin GunbTp No cxe-
me puc.3 («Elektor Electronics» Nel/
2004, ¢.40-45 *).

MaBsen XopxuHek pa3paboTan cxemy
MynbTuMeauiiHoro YM3H (puc.4) c ca6-
Bydpepom. YM3Y catennnTtHbix (neBoro u
npaBoro) KaHanoB MMEINT MOLLHOCTL N0 15
BT (RH=4 Owma) v BbinonHeHrs Ha UMC 107,
109 TDA2030, a cabsydepHoro - 50 BT
(RH=4 Owma) Ha 108 TDA2052. CurHanbl
NIEBOr0 1 MPaBOro KaHanoB NOCTYNaloT Ha
Bxopabl 107, 109 yepe3 ®BY BTOpPOro no-
paoka (kpyTvusHa cnaga AYX 12 ob/okTa-
Ba) |01B, 104B c yactoTon cpesa 0kono
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350 Iy, Ona dopmupoBaHus curHana gns
cabBydepa neBblii U NPaBblii KaHaNbl CyM-
mupytotcs Ha I02A (R10R18R11), a 3atem
nponyckatotcs yepe3 ®HY BToporo nopaa-
ka 102B ¢ TpUMMeEpPOM 4yBCTBUTENLHOCTU
P1 cabsydepHoro kaHana. 3Tum peryns-
TOpoM po6uBaloTcs xenaemoro 6anaHca
HY/(C4+BY) npu npocnyumnsanum poHor-
pamMMbl peanbHbIMK aKyCTUHECKUMM CUCTe-

mamu. CeTeBoii TpaHchopmartop Gnoka
nuTanus - 100 BaTTHLIA C ABYMS BTOPWY-
HbIMU oBbmoTkamu no 18 B («Prakticka
elektronika A Radio» Ne10/2003, c.14-16 *).

MpocToit akTneHbI ®HY pns cabey-
¢epa (puc.5) onncan Xapkan UwireaH.
CymmaTop N1eBOro 1 Npasoro KaHasos C pa-
anoyacToTHbiM OHY BhinonHeH Ha OP1.
Co6cTBeHHo PHY BTOpOro nopsaka ¢ yac-

+uUcc
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C34
1 4 it
108 i
31 13 1@00u
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ToTov cpe3a 150 'y, BeinonHeH Ha OP2. Mu-
TaHve yCTpoKncTBa - ogHononspHoe 15 B
(«Hobby Elektronika» Ne1/2004, c.17 *).
AKTUBHBIA KpoccoBep J.YpbGaHa
(puc.6, cm. c.14) npepHasHavyeH Ans
TpexnonocHoi Hi-Fi akycTtmueckoi cuc-
Tembl. Dopmmpyemble M AYX n3obpaxe-
Hbl Ha puc.7. BY kanan co cnagom AYX
KpyT3Hon 24 pb/okTaBa (4actota cpesa
okono 5,5 klN'y o6bpasosaH IC2A-IC2D,
TpMMMmep YyBcTBUTeNbHOCTU P1. OcTaswwa-
ICS 4aCTb CnekTpa BblaenseTcs GuabTpPoM
fononHutensHow GyHkummn (PAD) - B nan-
Hom cnyqae ®HY IC1B-IC1D (R13R15R16)
n nopaetcs Ha ®BY yeTBEpPTOro Nopsiaka
IC3A-IC3D, Ha BbIxoge KOToporo gpopmu-
pyeTcsa curHan CH, a Takxe sTopoin PAD
IC4A-IC4C, Ha BbIXOAe KOTOpPOro ¢popmu-
pyetcsa HY kaHan. Ha IC4D BbiNOnHEH WH-
BepTop HY kaHana, KOTopbIi MOXET ObITb
noneseH npu toctuposke HY4 AC B peanb-
HOI akycTuyeckoi obcTtaHoBke («Hobby
Elektronika» Ne12/2003, ¢.409-410).
Npxun Muuek Takxe npumerHnn pusb-
TPpbl AONONHUTENBHON PyHKUMK (PAD) ans
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100u 100N

dopmrpoBaHus cornacoBaHHbx AYX PHY/
DBY, npnyem 6e3 pa30BbIX UCKAXEHWI Ha
rpaHuuax pasgena. B cxeme puc.8 takoe
pelleHne UCNONb30BAaHO B aKTUBHOM
KpoccoBepe aByxnonocHou AC (VYSKY
- BY kanan, HLOUBKY - HY kaHan), Ha
puc.9 - TpexnonocHon AC (STREDY -
CH kaHnan), Ha puc. 10 - MynbTUMeEani-
Horo ycunutens ¢ cabeydpepom
(SUBWOOFER). Oco6eHHOCTbIO npume-
HEHHbIX CXEMHBbIX PELLUEHUI ABNSETCS BO3-
MOXHOCTb U3MEHEeHUs 4acToThl cpe3a
$punbTpoB TPpMMmMepamn R4 o1 1 a0 8 k'L B
cxeme puc.8, 0,1...1kM'um 1...10 k', B Cxe-
me puc.9 n 30...200 'y, B cxeme puc.10
(«Prakticka elektronika A Radio» Ne12/
2003, ¢.29-30 *).

9-noNoCHbLIN rpaduyYeckuii SkBanaii-
3ep (puc.11) Upxu Muueka npegHasHa-
YyeH Ana NPodeCcCMOHaNnsLHOro U Nonynpo-
deccroHansHoro npumeHexus. Bo Bxoa-
Hol kackag Ha |01 BBefeHa cxema «Msr-
KOro» orpaHuyeHuns curHana npu npeBbILLe-
HWMM HEKOTOPOro MOPOrOBOr0 YPOBHS, Bbl-
nonHeHHas Ha getektopax D1C1, yennute-
nax Toka T1T2, ontpoHax 102 n penutene
R1/R1R10 (coxpaHeHa Hymepauus ane-
MEHTOB MepBOMCTO4HUKA). COBCTBEHHO
KoppekTupytolwme GUNbTPLI (Ha pUCYHKe
nokasaHbl TOMbKO 4eTblpe, HO Ha CaMoM

c8-3n3 12;(3

-10n |
o 1 B
C1-100n | R2_22

nene vx 9) BbINOHeHb! N0 NAEHTUYHBLIM CXe-
MaMm; OTANYaKTCA TONILKO €MKOCTU COOT-
BETCTBYIOLLIMX KOHAeHcaTopos C5-C20, ko-
TOpble ykadaHbl Ha puUCyHke. OpueHTUpo-
BOYHbI€ 4aCTOThbl HACTPOMKM PpunbTpos: 10,
30, 90, 250, 700 Tu n 2, 5, 12 1 22 kl'u.
nybuHa perynmpoBku Tembpa Kaxnbim
$unbTPOM B cBOEW nonoce 9 A6, BxoaHoe
Hanpaxenune 0,1...1 B. («Prakticka
elektronika A Radio» Ne10/2003, ¢.22-24 *)

X.Bpuuke pa3paboTan cxemy BUHUN-
KOpPpeKTopa Ha NoJieBbIX TPaH3MCTOpPax
(puc.12, cm. c.16) pna MM-ronosku 3By-
KocHumaTens. Kackagpel ycunexnus tuna
SRPP (Shunt Regulated Push-Pull) 06b14-
Hbl ANS 1aMMOBOM TEXHUKW, HO Manonpu-
rofHbl Ans GMNONSPHBLIX TPAH3MCTOPOB,
nockonbky B cxeme otcytcteyeT OOC u nx
NCKaXEHWS 0Ka3blBAIOTCS 3HAYUTENbHLIMU.
[ns nonesbIX TPAH3MCTOPOB, OAHAKO, Kap-
TUHa BnonHe GnaronpustHa, u TyT SRPP
NOYTY Tak xe 3pdeKTUBHA, Kak 1 41 iam.
OcCTaHOBMMCS KPATKO Ha NpenMyLLecTBax
TaKoro CXeMHoro petuenuns. Mo noCTosHHO-
My Toky 06a TpaH3ucTopa kackaga T2A n
T2B coenuHeHbl NOCnenoBaTenbHO, U
TpymMmep P13anaet onTrManbHbIi TepMo-
cTabunbHblil pexum. Mockonbky 3aTBop
T2B coeauHeH co ctokom T2A, a koaddu-
LMEeHT nepeayy MCTOKOBOro NoBTOpUTENS

DANDKECT

T1-BC327-40
T2 -BC337-40
101-NE5532
102-PC847

Pnc.11

T2B 61130k K 1, TO HaNpskeHWe Ha pe3nc-
Tope P1 npakTnyeckn He 3aBUCUT OT BXOA-
HOrO 3BYKOBOrO HanpskeHus. A 37O 3Ha-
4UT, 4TO TOK Yepes3 ATOT Pe3nCTop Noaaep-
XNBAETCH NOCTOAHHBIM, YTO 3KBMBANEHTHO
reHepaTopy Toka (Man pe3ncTopy Harpys-
K1 M0 NepeMeHHOMY TOKY C O4eHb 60bLLINM
CONpPOTVBNIEHMEM) B CTOKOBOW Lenn T2A.
OT0T dakT oTnpenenseT TakMe CBOMCTBA
SRPP kak BblCOKMe KO3PDULMEHT ycune-
HUS U NnHerHoCTb. C Apyrovi CTOPOHbI -
CTOpPOHbI Harpy3kun - T2B npencrasnsaeT
c000Ii NCTOKOBbIV NOBTOPUTESb, XapakTe-
PU3YIOWMIACA HU3KMM BbIXOAHBIM CONPO-
TUBJIEHWEM W BbICOKOW HArpy304HOM CrMo-
cobHocTblo. B peansHoli cxeme T2A/T2B
o6ecne4nBatoT KOAPDULIMEHT YCUNIEHNS MO
HanpsxeHunio okono 280. M3-3a Takoro
6onbLuoro Ku emkocts Munnepa aToro kac-
kaja MOXeT [0CTUraTb HECKObKUX HD, 1
0N ee pas3Ba3kyM OT UCTOYHMKA CUrHana
(ronoBkn 3ByKOCHUMATENS) CNYXUT UCTO-
KoBbI nosTOpUTENL T1A. 3a nepsbiM Kac-
Kapoom crnegyet naccvHas uenb RIAA-kop-
pekuun C3-C5R5-R7 ¢ oTknoHeHnem AYX
OT CTaHpapTHoi He Gonee 0,3 ob. TpaH-
3uctopsl T3-TS GpOPMMPYIOT BEIXOAHOM Kac-
kan ¢ Ku=12, koTopsblii MOXeT BbITb CKOP-
PeKTMPOBaH B JOBOJILHO LUMPOKNX Npeae-
nax uameHennem uenun mectHot OOC R10-

Panunoxo66u 1/2004
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R12, 6narogapsi KOTOPOW BEIXOAHOE COMPO-
TUBNIEHME BCEro yCTpONCTBa COCTaBnseT
BCEro Heckosibko OM (M OHO MoxeT pabo-
TaTb 6e3 Npobnem Ha NnpakTnyeckn nobo
ayamokabenb Nobov AnvHbl). Mockonbky
nuTaHve yCTPOoCTBA OAHOMONSPHOE, K ero
Ka4eCTBY NPeAbABASIOTCH AOBOJBHO BbICO-
kne TpeboBanus. Cxema 6noka nUTaHWs
nokasaHa Ha puc.13. 3necb B ceTeBoW
uenun npegycmoTpeH M-06pasHbii GHY
C27L1C26, pmopnpl BbINPSIMUTENIBHOMO MO-
CTa 3allyHTUPOBaHbI KOHAEHCaTOpamu
C22-C25, kongeHcatop C21 crnaxwvisaio-
wero ¢unbTpa UMeeT AOBOJILHO 3HAYU-
TeNbHYI0 AJIS ManoOMOLLHOrO YCTPOMCTBA
€MKOCTb, U BCE 3TO AOMOSIHEHO MHTErparb-
HelM cTabunusatopom IC1 («Elektor
Electronics» Ne1/2004, ¢.28-31 *).
BuHun-koppekTop B Bupe nepude-
puiiHoro yctpoictea gns MK (puc.14)
pa3pab6oTtan XynbeH Tomac. 310 knaccu-
yeckas cxema Ha QY ¢ popmuposaHnem
koppekTupyiowen A4X RIAA uensio OOC
R2C4R3C5C6R6, nononHeHHas akTUBHbLIM
crnaxusawowmm ¢punstpom TIR1C1 no
Lienn nNuTaHns, KoTopoe noctynaet yepes
pasbem X3 ot urposoro nopra NK. Pasbem
X4 coepuHSIOT C IMHENHbIM BXOAOM 3BY-
KoBOV KapThl. Mpu HeobxoaMMocCTH (Nepe-
rpy3ke IMHeHOro Bxoaa 3ByKOBOW KapThl
13-3a NPUMEHEHNS BbICOKOYYBCTBUTENLHO-
ro 3ByKOCHMMATENs) ypOBEHb CUrHana Ha
BXOAE MOXHO YMEHbLUUTb 1/unun cbanan-

cupoBaTth  TpUumMmepamu P1/P1a
(«Funkamateur» Ne12/2003, c.1222-
1223).

xeiimc JIMH B CBOEM BUHWUI-KOPPEK-
TOpe Ha OoKTanbHbIX namnax (puc.15)
npUMeHnn Heobbl4HOE peLLeHre NPSMO Ha
Bxopde. [onoeka 3BykOCHMMaTens yepes
pasbem K1 noaknoyaeTcs K BXOGHOMY Kac-
kagy V1IAV1B ¢ cMMMeTpUYHbIM BXOAOM,
KOTOPbLIA NO3BONSET NMPaKTUHECKN ycTpa-
HUTb FNABHYIO MPUYMHY «FOS0BHOM 60N>
00bI4HbIX JJAMMNOBbLIX BUHU-KOPPEKTOPOB C
00bI4HBIM HECVMMETPUYHBLIM BXOAOM. Tou-
HYI0O KOMMeHcaumio cuHdasHon nomexu
(«poHa») MOXHO BbINONHUTL PE3NCTOPOM
R4. 3tot kackag nmeet Ku=33 ob. Bto-
pov kackapn Takxe anddepeHumanbHbli
(V2AV2B) ¢ Ku=16 nb. Koppekuna AYX
pacnpepneneHa Mexay Kackagamu: nocro-
AHHble BpemeHn 3180 mkc n 318 mkc pea-
NIN30BaHbl MEXAY NepBbIM 1 BTOPbLIM Kac-
kapamun uenouykor C2R10, a noctosHHas
BpemeHn 75 mKc - uenodkon R15C4R16
MexXAay BTOPbIM U TPeTbMM Kackagamu.
Ecnvn conpoTvBneHns pe3ancTopos oTamya-
I0TCS OT yKa3aHHbIX Ha cxeme He H6onee yeM
Ha 0,6%, To AYX cooTBeTCTBYeT CTaHaap-
THow ¢ ponyckom +0,03 b («AudioXpress»
Ne1/2004, ¢.32-39).

RIAA-apanTep (puc.16) ¢ naccus-
HbIM «@aHTUKOPPEKTOPOM», GOPMUPYIO-
wmm AYX, obpaTHylo CTaHZapTHOW Ana
BUHWI-KOPPEKTOPOB C NOABUXHLIM MarHu-
Tom/katywkon (MM/MC), onncan AHom
Martywekom. Ecnn nogkniounts Bxoa, agan-
Tepa (K1, K2) k 38yk0OBOMY reHepatopy v
BbIX0AY 3BYKOBOW KapThl MK ¢ nameHsemoi
4acToTON, HO PUKCUPOBAHHOM aMMAUTY-
[0i, TO Ha BbIxode OyneT chopmMmpoBaH
curian ¢ AYX, nokasaHHon Ha puc.17.
Ecnu Tenepb BbIx0Abl anantepa COeAnHNTL
CO BXOA4AMW BUHWI-KOPPEKTopa, TO npu

16
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naeanbHon AYX nocnegHero amnauTyaa
HanpsKeHUs Ha ero BbIX04e OT HYaCTOThl He
3aBucuT. [Ins obecneyeHns BbICOKMX TOuY-

HOCTHbIX XapakTepuUCTUK Pe3NCTOPbI N KOH-
LeHcaTopbl He06X0AMMO NPUMEHUTL C [0-
nyckom He xyxe =1% («Prakticka
Elektronika A Radio» Ne10/2003, c.6, 7).
YcrporictBo SoundScope Mupocnasa
HyTtuna npegHasHayeHo ans cornacosa-
HUSl Pa3/INYHbIX BXOAHbIX CUTHAJIOB CO
CTaHAAPTHbIM JIMHEAHbIM BXOL,0M 3BYKO-
Boit kapTel MK. CoBmecTHO ¢ noboit 13
nporpamm aHanmaa 3syka Ha K (Virtual
Oscillocope, SpectraLab, SoundForge u
T.M.) OHO No3BonseT 6oee TOYHO onpene-
NATb YPOBHW CUrHANoB, cnekTp u ap. Ero
BxogHoe conpotusnenne 1 MOm, a mak-
cvManbHoe BxofgHoe HanpskeHune 150 B,
4TO CYLLECTBEHHO fyylle Ans KOPPEKTHbIX
N3MEepPEeHUiA, YeM aHanornyHble xapakTepu-
CTUKM NIMHEHOT 0 BXOAA TUMOBOW 3BYKOBOWA
kaptol MK. Mo cywecTtsy 310 (puc.18)
BXOJHOW YaCTOTHOKOMMNEHCUPOBAHHBIV e-
autens 1:10 (R11R13R15C16C17) un 6y-
$epHbIN HEMHBEPTUPYIOLLNIA YCUNUTenb
I0O1A ¢ nepeknioyaTenemM 4yBCTBUTENIbHO-
ctn 10:1 PR2A. Bxog ycTtporictea 3awu-
LLleH OT neperpysok anogamu D1D2 n pe-
3uctopoM R1, a Beixog - peauctopom R9
OT K.3. (BTOPOM KaHan aHanormyeH nepso-
My). Ha OY 102A, |02B BbinonHeH reHepa-
TOP CMHYCOMANBHOMO HANPSXEHNS 4acTo-
Toi 500 Ny, (e€ MOXHO N3MEeHNTb B HEGOJb-
wux npegenax Tpummepom P1). Ero Bbi-
xopHoe HanpsixeHnve 1 B ycraHasnuBaioT
npu HanaxwneaHun peanctopom P2. MNuta-
HWe OCYLLEeCTBASETCS OT NIOOOro UCTOYHU-
ka HanpsbxeHvem 8...15 B (Tok notpebne-
Hus 20 MA) yepe3 MHTerpasbHble cTabu-
nmzartopsl 103, 104 («Prakticka Elektronika
A Radio» Ne12/2003, ¢.8-10 *).
Y.[xukcTpa mogndunumposan cxemy
aBTOreHepartopa Ha [BYX JIOrM4eCckux ane-
meHTax 4049 takum obpasom (puc.19),
4TO YacToTa reHepupyeMbix KosiebaHuii
cTana ynpasnsieMoW BHELLHVM Hanpsxe-
Hrem V. T0 JOCTUTHYTO BBEAEHMEM On-
TOoMapbl M3 3a3eMJIEHHOr0 CBeTOAMOAA U
ynpaensemoro um potogapauHrtroda 4N25
nocnenoBaTefibHO C OOHUM M3 HacTOTO3a-
fatowmx peanctopos. Oka3anocs, 4To n-

4049

4049
S

I

HEMHOCTb TakOn 4aCTOTHOW MOAyns-
LMn OOBOJILHO BbicOKa - puc.20
(«Electronics World» Ne2/2004, ¢.43).

HenHBepTupyowmin nHterpatop
IC1 n tpurrep WmuntTa IC2 - cepaue-
B/MHa MpocCTOoro npeobpasoeaTens
«HanpsXeHue-yacTota» (puc.21),
paspabotaHHoro Kamunom Kpay-
com. [Npy nopaye Ha BXOA, HEKOTOPO-
ro Hanpsxenus Vin seixod IC1 nocte-
MEeHHO NOBLILLIAETCHA A0 BEPXHEro npe-
nena nepeknodeHna Tpurrepa V., , ne-
peBoas Bbixof, IC2 B Hynb 1 OTKNO4as
IC1. KongeHcaTop C HaumHaeT paspsi-
Xartbcs 4epes pe3ncTop R (npasbii).
Kak Tonbko HanpspkeHve Ha C noHu-
31TCH [0 HUXHEro npefena nepexo-
yeHusa Tpurrepa V., Boixon, IC2 ctaHo-
BUTCH BbICOKMM, |C1 «npoceinaeTcs» n
umkn nostopsaetca («Electronics
World» Ne1/2004, ¢.39).
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Pnc.21

10nI

HUW PE3UCTOPOM

RV1 yctanaenu-
BAlOT CTPESIKY Ha
cepeayiHy LKanbl

npu TOYHOM CO-
OTBETCTBUU Ha-
NpsiXeHns ceTu
HOMUWHaNbHOMY,

700

600 3 pesucTopom

RV2 rpapyvpytot
YYyBCTBUTENb-

HOCTb, T.€. OTKJ/I0-
HEHWe CTpenku K
Hayany u KoHuy
wKanel npu 3a-

S00

Fout C(Hz>

400 JAaHHOM OTKJ1OHe-

HUW HanpsXeHna
OT HOMUHANIbHO-

300 ro («Electronics
World» Nei/
2004, ¢.38).

J1.MaLkuHoB

200
AN CHUXEeHus

nynbcaumin Bbin-
PAMIEHHOro Ha-

—>Ve (Voltd

100

npSl)KEHVISI npe,u,—
naraet (puc.23)
| cHabanTb 006bIY-

1

T 0 HbIi  MOCTOBOWM

2 3 49 S =] 7

Haiipxen l'ypmaH 55 on-
peneneHns OTKJIOHEHUS Ha-
NpAXeHUs ceTu OoT HOMM-
HaNbHOrO NPUMEHSET YCTPON-
CTBO, CXeMa KOTOPOro nokasa-
Ha Ha puc.22.1C1 REFO02 - ato
WCTO4YHMK OMOPHOr0 Hanpsixe-
Hus 5,00 B (no cytu - npeuu-
3MOHHBIN 5-BONBTOBbLIN MHTEr-
panbHbIi cTabunmsaTop Ha-
npsxenus). B gnaronans no-

=10n

820

Pnc.19

nymocra, 06pas3oBaHHOIro UM U
nenntenem R1RV1R2, yepes
no6aBoYHOE COMPOTUBIEHNE
RV2 BknioyeH CTpenoyHbli
MukpoamnepmeTp M1 ¢ Hynem
nocepevHe. lNpu Hanaxuea-

s 10 BbINpAMUTEN> AO-

NOJIHUTENbHOM
«eMKOCTHOW» BeTBbio C1VD1VD2. Nockonb-
Ky B KOHAEHCaTope TOK ornepexaeT Hanps-
xeHune Ha 90°, To C1 B JaHHOW cxeme Bbl-
nonHsieT $asocaBUraroLLylo ponb, obecne-
4ymBasi CMeLLEeHVe NOJYBOJH BbIMPSMIEHHO-
ro HanpsbxeHus Takum obpasom (puc.24),
4TOObI «MPOBAsbl» MEXAY HUMU 3HAYUTENb-
HO YMeHbLIMANCL (NOJOBHO TpexdaszHoMy
BoinpamuTento). Okasanock, YTO Takoe pe-
LeHve Ans 60bLUMHCTBA MaSIOMOLLHBIX MO-
TpebuTeneii aNeKTPOIHEPrMn (MPUEMHIUKN,
naeepsbl v T.N.) N03BONSIET BOOOLLLE 0TKa3aTb-
C51 OT CrIaXMBAIOLLLEr0 KOHAEHCATopa Co CTOo-
POHbI HArpy3ku - OCTATO4HO NPOCTO CTabm-
nutpoHa VD7. B pesynbTate rabapuTbl Bbin-
PAMUTENS 3HAYMTENBHO YMEHbLUIAITCA («Pa-
avno» Ne12/2003, ¢.40, 41).
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Pnc.22 DID2 IN4148
Ri
1k
Tl
230V ov DI 2
AC +
Ny / < 3 RVI > N
; C1 1C1 Cc2
A30V AC + —— tk REF02 S ().22u
e 220uF 1Ok
ov 16V Mi
;
ov WO 100-0- 100 uA 1
1.5VA
R2
1k
L ®
C10.2MKx630 B m patop (25 I‘u,)vHa WHTErpanbHOM Tanmepe X10 - BknioyeHwne; hot/normal/cold - kop-
VDT VD2 555 n MmowHbIv kntoy 2N3771, KOMMYTUPY- peKkTMpOBKa ANs pasHbiX Temneparyp OK-
e VD1—VD86 IOLLUIA C 3TOM HaCTOTOM 1-OMHYI0 HAarpy3ky  pyXxatuieih cpefbl, COOTBETCTBEHHO
R116k KA1058 (co3paBasi nepeMeHHblii pas3pagHbii Tok  35..54/15...34/4...14 °C. YCTPONCTBO MOX-
VEI3 VE‘4 o 12...15 A). NepemeHHOe HanpsxeHne, BO3- HO MCMNOJNb30BaTb M AN OLEHKWU eMKOCTU
"
© V‘Ss V‘B‘G VD7 ¥  HuKaolee Npu 3TOM M3-3a «NPOCAAKW»  akkymynsitopa. [lns aToro 4OCTaToqHO OC-
§ DD N 08147 g aKKyMynsiTopa nopg, Harpy3kon, namepsieT-  TaBWUTb €ro BKIOYEHHBIM U CHSATb BPMEH-
¢ _Z<  Cf BHEWHWM MUINMBOJLTMETPOM nepe-  HOWM rpaduk M3MEHeHNs NepeMeHHOro Ha-

l

c

/
)
1
I

A.Aumapuo paspaboTan Tectep KOH-
AOWLNOHHOCTU aBTOMOOUIbHbIX aKKyMmy-
naropos emkocTbio 32...100 Ay 6e3 oTCO-
eMHeHuns oT 6opToBOW ceTw. MpuHLUMN ero
pa60TbI OCHOBaH Ha U3MepeHun guHamu-

MeHHoro Toka AC millivoltmeter Ha wkane
5...50 MB. 1ng nonHOCTbIO 3apsXkeHHOro

npsxennsa - puc.26 («Electronics World»
Ne1/2004, ¢.39-40).

aKkymynaTo-
pa oHo 6y- VacC — 12V Battery
net coctag- 007

natb 5...6 '

MB, a B 0106:

61M3KOM K 0.055

MONHOCTbIO ;

paspsaxeH- g (04.

HOMy cocTo- !

aHuio noka- 0,03!

xeT 20 mB .

unn 6onee.

HasHauye-

U,DQL—-__/

4ECKOro BHYTPEHHEr0 COMPOTUBNEHUS aK-  Hpe nepe- 0,01 Min
KyMyﬂﬂTOpa: 4yeM OHO MeHblue, TeM «CBe- KnoyaTte- I 1 1 1 L U 1
Xee» aKKyMyasiTop, W HAaoGopoT. CxemMa  neii: X1 - oT- 200 400 600 800 1000 1200
(puc.25) npeactasnset coGoVi asTorere-  knioyenne, AC voltage across a 12 V lead accumulator Pnc.26)
1000 wF
. hi 4
4+ 24 v
o &- 9 —
100k 180 kQ
hot 5.4V
Orange » normal
cold & 1N4008 1000
12V CAR 8.2k0 18k
BATTERY 820Q oND \SI:;
—\VV ouT  THR 0
2N3771
X10 I
0.47 uF g 5-50mV
3w -
I T §47 a AC millivoltmeter

.
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charging
units

150Q

3TOT XXe aBTOp NPEANOXN CXxemy yCT-
povicTsa (puc.27), peanbHo 3apsXaioLye-
ro anemeHThbl TUNa Alkaline. HeoGbluHOE
BKJIIO4YEHWE TPAH3NCTOPOB «C OTOPBAHHOW
6a30i1» 06eCrneunno pexmnm nx penakcawm-
OHHOM aBTOKOMMYTaLMK C 4acTOTON A0 Ae-
catka 'y, (puc.28), B pesynbrate KOTOPOWA
3apsg, ¢ koHaeHcatopos 4700 MkD vmnynb-
camu nepepaetcs B Alkaline, Ho cpeaHui
TOK 3apsfa orpaHn4eH NoAcTpoevHbIMU pe-
3uctopamu 47 Om. OpaHxeBsble CBeTOAN-
oAbl ABNFAI0OTCA MHOAUMKATOpPamMun npouecca

FEBRUARY 2004
£.70

LECTRONICS

THE ELECTRONICS & COMPUTER MAGAZINE

1
1.5V Cell

T_

4700 uF
iov

Orange

1.5V Cell

+
Orange

4700 uF

10v +

00 01

3apsia 1 ero OKOHYaHWs - cHayana 4acrto-
Ta MuraHmnsa moxet gocturaTb 8...10 'y, a
no Mepe 3apsiaa YMEHbLIAETCS U MO OKOH-
YaHuW 3apsiaa «<MyUraHme» npekpalLaeTcs.
HanaxvBaHne ycTpoicTBa CBOAMTCS K yC-
TAHOBKE CBEXEro afleMeHTa 1 perynmpos-
ke Tpummepamu 47 Om nopora npekpaltie-
HUS «<MUraHusl» CBETOAMOAOB («Electronics
World» Ne2/2004, c.39).

Ha puc.29 nzobpaxeHa paspaboTaH-
Haa X.Fepapom cxema 200-BaTTHOrO
npeo6pasoBatens 12 B / 230 B 50 Iy

02 03 04 05 06 07 08 09

NS [a4yHoro yyacrtka, aBTomobuns u T.n.
B ero ocHoBe - Hegoporow LLUWM-peryng-
Top IC2, ynpasnsioLwmii MOLHbBIMY KJTl04a-
Mun T1, T2. K pasbemam X2-X4 n X3-X5 nog-
KJII04aoT BTOPUYHbIE 06MOTKM (12-0-12 B)
ctanHgapTtHoro 200-BaTTHOro ceTeBOro
TpaHcdomartopa, Ha NepBUYHON 0OMOTKe
KOTOPOro U MHAYLMPYETCS NepeMeHHoe
HanpsixeHue 230 B. IC1A 1 IC1B ob6ecne-
4YMBAIOT BCE MbICNIMMbIE BUAbI 3aLWnThl (OT
K3, neperpesa v ap.) u cTabmnmsaumio Bbl-
XOAHOr0 HaMpPsXeHNs NP U3MEHEHUN Ha-

BATTERY + x1
1€
1N4002
X2
LY R12 12v
x IC1 5 c1 =
@ - i 3 X4
* 220, [16V °
PTC s
BYV27
IC1 = LM393 4
14 R13
22Q —
178 ® 13 ,
—— ViN OuTA n ”
1c2 oy "
12} syne  outs 8 R15 : :} . Jcs [c1o c
- 'l
1].ea eal2 222 N ! Tzoeron 22
L + = AR
Lol rer  come o] \REP
6 o2 .| _sass2en R16 054
7 SD +CS Ik}
Ic1.B so {1k |
5|'C ]
+ 1N4148 cr e
R4 41css a0 2
m 9 RT -CS L]
ke
q 5 4
RE [R5 o R11 Rto | - _IR17 Re
c7
220n |220u 220n [33n b By = L 33n S
16V
BATTERY - é X6 m
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rpy3ku. Tepmopesaunctop R9 (1 kOm) Heob-
XO0AMMO MOHTUPOBATL Ha BbLIHOCHOM LLyne
M npukacatb K akKyMynsTopy Ha ero 60ko-
BOW CTeHKe B npouecce 3apsaga. KMNa ycr-
ponctea gocturaet 94%, HO CUNBLHO 3aBU-
CUT OT KayecTBa CeTeBOro TpaHchopmaTo-
pa. MNpueeneHHble 94% OTHOCATCH K TOPO-
panbHOMY WCMONHEHWUIO NOCNefHero
(«Elektor Electronics» Ne2/2004, c¢.30-34
*)-

3HaunTeNbHO (B HECKOMBLKO pa3) CHU-
3UTb 3HepronoTpebdieHne pene NoMoxeT
cxema ynpasnenus (puc.30), paspaboTaH-
Has A.Qwxonpom Ha H6a3e anHoToB MMC
MAXIM MAX4624. Ee npuHUMN OCHOBaH Ha
ToM dakTe, YTO HanpskeHne cpabaTbiBa-

Official Journal of

ARRL

The natonal associfion
for AMATEUR RADIO

+d
D AADKECT
anorso e 11-03

Das Magazin fiir Funk

AMATEUR IR Ig Computer

impedance

frequency

Uin
s Prc.30
A
1N4148
R2
- ic1 |, c1 D2
&
@ 6 100

-

3 R1
MAX4624
L4

16V
J) 1N4148
- S
Di )

HUS U yaepXaHWs 3NIeKTPOMAarH1THbIX pene
oTamyaioTes B 2-3 pasa. lNpu 3ambikaHum
S1 710K HauMHaeT npoTekaTb Yepesd D1, 06-
MOTKY pene, a Takxe 3apsxaet C1 n C2.
Pene (HOMUHanbHO 5-BONLTOBOE) OCTaeT-
Csl HEakKTUBHbIM, MOCKOJIbKY HanpsikeHve
Uin=2,5 MeHbLLe HanpsxeHus ero cpaba-
ToiBaHua (3,5 B). MNocTosiHHbIE BpEMEHM
TakoBbl, 4T0 C1 3apshkaeTcs No4T! NOAHO-
CTbIO 10 TOrO MOMEHTA, KOria HanpsixeHue
Ha C2 poCTUrHeT ypoBHS cpabaTtbiBaHWs
ananorosoro kmoya IC1. Korga atoT mo-
MeHT HacTynaeT, To C1 nogknoyaeTcs noc-
nefoBaTesibHO ¢ McTouHmkom Uin u kaTtyw-
koW pene - nocnepHee cpabatsiBaer. C1
paspsixaeTcs Yepes KaTyllKy pene u Ha-
Nps>KeHWe Ha HeM CHUXa-
etcsa oo U, -U,,, HO ocTa-
eTCsl 4OCTaTO4YHbIM AN
yaepxanwus. Mpun pasmbl-
kaHuu S1 Bcs Lenb obec-
c L tounsaetcs u pene pas-
MblkaeTcs («Elektor
Electronics» Ne12/2003,
c.42).
M3BecTHO, 4TO YacTo-
R 1y pe3oHaHca LCR-koH-
Typa (puc.31) MOXHO 13-
MeHaTb pesncTtopom R.
OpHako Ha npakTvke Ta-
KO cnocob He MCnosb3y-
eTCcsl, MOCKONbKY OAHO-

Prc.31

eT, 4To OOHYCOM TakoW PerynanpoBKu siB-
NnseTcsa 3HaunTenbHO Bonee WUPOKUA an-
ana3oH M3MeHEeHUst PE30HAHCHOM 4acTo-
Tbl (TeopeTudeckn ot 0 go e npu ycno-
sun R=V(L/C)), 4eM npun nameHeHum L nnm
C («Electronics World» Ne1/2004, c.41).
TenerpadHbliit Koy ¢ namatbio 4an-
na borkuna (NOXAS) notpebnsiet Bcero
4 HA ot 3 B Gartapeliku 1 No3BonseT nepe-
[asaTtb 3Haku koga Mopae npu pabote ¢
SAMONYECKUM KITIOHOM, @ TakKe 3anuncbiBaTb
uenble Gpasbl C NOCneayloLLMM MHOrOKpaT-
HbIM BOCMPON3BEAEHNEM UX KaK MO KOMaH-
[am oneparopa, Tak U B pexume masika,
nepenasasi CoOOLLEHNS UMKIINYECKM Yepes
3apaHHoe Bpems ot 0 go 99 c. OcHoBow
cxeMbl (puc.35) asnaeTca npoueccop
PIC12F629 (U1). Ha BbiBOoAbl 6 1 7 noga-

dance

impe

SN S
N :
/ S
K K
| 3

frequency

BPEMEHHO C U3MEHEHNEM PE30HAHCHOW Ya-
CTOTbI OH NMPUBOAUT U K 3HAYNTENIbHOMY W3-
MeHeHWI0 LOOPOTHOCTUN KOHTYpPa (puc.32).
C.Yekuees npennoxunn Moanpuumnpo-
BAHHYIO CXemy puc.33, B KOTOPON, Kak
okasblBaeTcst, AOOPOTHOCTb HENM3MEHHA
(pnc.34). HacTtota pe3oHaHca Takon
cxembl onpegendeTrca Gopmynon

f=—y—%~L .
2n | LC-C*R*(1-k)’

roe koabduumeHT k namensertcs ot 0

00 1 1 npeacraengeT NONOXeHUe ABUXKaA

pesuctopa. AHanm3 GopMysbl NOKa3blBa-

0T COOTBETCTBEHHO «TOYKU» U «TUpEe» OT
K/to4a, 3aMblkasi Ux Ha «3emnio». Ecnu BbiB.
6 1 7 3aMKHYTb OQHOBPEMEHHO Ha «3eM-
JI10», TO «TOYKN>» yXXe Ha[o0 6y,£|,eT nogaBaTtb
Ha BbIB.7, @ «TUpe» - Ha BbIB.6. KHonka S1
NO3BONISIET YNPABNATL PEXMMAMM KNloYa U
BXOAMTb B YCTaHOBO4YHOE MeHI0 (Setup).
Mpw nogaye Ha BbIB.4 ¢ nomousio JP1 +3
B Bbiknio4aeTcs pexxvm maska, a 0 B - skmo-
yaeTtcs. K BbIB.3 (BbIXOZ K/to4a) NoAaKmio-
4yeH nonesow TpaHauctop Q1, ynpasnsio-
LM nepepaTymkoM. Ha BeiBoae 2 popmu-
pyeTcs TOHOBbIV TenerpadHblii curHan
(CW) ons camonpocnyLumMBaH1sa Ha Masno-
rabapvTHOM 3N1eKTPOMarHMTHOM 3yMmepe
«Speaker», notpebnsiowiem He Gonee 15

Panunoxo66u 1/2004

21



+d ~
D ANDCECT

JP1
1 P rc.35)
2
3 ® | On
U1 Beacon Mode
Hvoo GPS/CIN |2 Key Line
epaicouTt |2
Bl+| GPamc |4 Qi
CR2032 == 5 2N7000
3.0Vdc - GP2
6 1 +{ 10pF
GP1 Dot l cl By
s
81 vss GPO |- Dash }'
Speaker
2
r77

MA. BHeluHMI BMA yCTPOMCTBA NOKa3aH Ha
puc.36, a HEX kop nporpammsl ans Ul
MOXHO B34Tb Ha: www.arrl.org/files/qst-
binaries/picokeyer.zip. na nepenauun 3a-
nMcaHHoro B namst npoueccopa CW co-
006LLeHNs1 He0BX0AMMO BbICTPO HaxaTb U
otnyctute S1. HemeaneHHylo 0CTaHOBKY
nepefayn OCyLLEeCTBASIOT HaxaTnem Si
unm noboro n3 pbluaros knya. Ans Bxo-
na B Setup HeobxoaMMO HaxaTb U yaep-
xuBaTb S1. Noka oHa HaxaTa npoLeccop
6yneT UMKIMY4eCKn NpoxoauTb paspensl
Setup, nepenasas yepes AMHAMUK Camo-
npocnywwmsaHna CW crmBosbl ero pasae-
J10B: «U», <<S>>, <<T>>, <<M>>: <<C>>, <<P>>, <<B>>: <<A>>_
[na Bbixopa n3 Setup KpaTko HaxumarT
S1, nocne Yero npo3By4nTt «SK». Ecnu He-
06X0OMMO M3MEHUTb KakoN-TO U3 pasae-
noB Setup, Hanpumep «U», nocne okoH4a-
HWS 3By4aHns «U» HeMeONeHHO OTnycKaloT
S1. «U» - «Npamoii» KIIo4: MCNoNb3yeTcs
Ana nepefayn oanTenbHbIX NOCLINOK HeCy-
e Npu HaCcTPONKe nepepartymka. «S» -
CKOPOCTb: C KaxAblM HaxaTvem noboro
pblyara kno4a N3MeHSeTCcs CKOPOCTL Nepe-
naum ot 5 0o 60 WPM (cnoB B MUH.). «T» -
TOH: BK/O4aeTcs («Y») nnm Bblk/l0HaeTcs
(«N») nogaya ToHanbHoro curiHana CW
MOCbINIOK Ha AMHaMuk. B obenx ycTaHoB-
Kax TpaHcvBep He OydeT ynpaBnsaTbCs B
pexume Setup. Ecnn yctanosuTb «R», TO
O6yneT OCyWeCTBNATLCS ynpasieHue

22M 680k 220k

31poBaThCs Ans GOPMUPOBAHNS «TOYEK>.
«B» - MasK: ycTaHaBnnBaeTcs naysa Mex-
[y NOCbINKamu TekcTa B pexvme masika ot
0 1o 99 cek. «A» - 3ByKOBOI TOH: noadupa-
eTCs npuemnembli 3ByKOBOWM TOH. [Mocne
KaX/A0ro HaXxaTns OAHOr0 U3 Pbl4aroB KINo-
4ya 3By4MT OnpeaeneHHbIli ToH. [ocne okoH-
4aHUs YCTaHOBOK B Setup HaxumaloT n oT-
nyckaioT S1. 3syyaHne «SK» B guHamuike
OyneT CUrHanM3npoBaThb O 3anucy BolBpaH-
HbIX YCTAHOBOK Setup B namaTb 1 BO3Bpa-
LLeHUN B 00bIYHbIN pexum («QST» Ne12/
2003, ¢.38-40).

c2 _I 680pF c4 % 680pF

R1
— o A+
=+ D1 1,5k
c1 AN Gleich-
2ur R3 spannungs-
Tastspitzeo_lw";_‘_ D2 680k ausgang
N R2
1 0 A-

03 ==680pF 1.5 ¢5 L 680pF
I I

D1...D2 155899 0. AA118

TpaHCcBEpPOM yepes
Q1 v B pexvime Setup.
«M>» - cooBLLeHVe: NPy HaXaTUK ABYX Pbl-
4aroB K/04a OAHOBPEMEHHO Ha4YHETCS BOC-
npousseneHe CW coobLueHus, 3anncan-
HOro B NaMsTH, B KOHLIE KOTOPOro MPO3BY-
yuT «AR». [Ins 3anmcu HOBOro coobuie-
HUS HYXHO HaxaTb CHoBa 06a pblyara
K/to4a 1, nocne Toro Kak Npo3By4nT «K»,
MOXHO BHOCWTb B namsaTtb Hosoe CW co-
oblieHne ¢ nomoLbio TenerpadHoro
KNto4a, BblAepXMBas COOTBETCTBYIOLLME
naysbl Mexay cnosamu u 6yksamu. Moc-
Nle OKOHYaHWS 3anmMcu KpaTkoBPeMeHHO
HaXuMaloT 1 oTnyckaioT S1 - B AMHamuke
npo3By4nT «R», noaTBEPXAAIOLLAs, YTO CO-
o6LLeHve 3anvcaHo B namsiTb. lpum. Pes.:
aBTOp He Hanncas Kkakoro o6bema coobLe-
HMEe MOXHO 3anucartb, npasha, ykasaH
o06vem namstn EEPROM npoueccopa 128
6uT. MOXHO NpeanonoxXuTs, 410 okoso 70-
80% ee 0TBEAEHO 104 3aMNCb COOBLLEHWIA.
«C» - «KYPTUC» PpeXuM: yCTaHaB/IMBaeT pe-
XUM «A» unn «B» HopmMrnpoBaHnS «Touek»
n «TMpe». Hanpumep, npu nepepaye 6yk-
Bbl «C» B pexvme «A» MOXHO He OTrnyckaTb
pblyar «To4ek» [0 CTapTa NocneaHemn «Tou-
ku». T.0. peanusyeTcs «namsTb» nocne-
[Heli nepefaBaemMoli «Touku» 1 BykBy «C»
B 9TOM pexvMe nepenatoT ABYMS HaxaTu-
MU C yAepXaHWeM - BHavane «Tmpe», 3a-
TeM «To4ku». B pexume «B» peanusyetca
06bI4HBIV PexXM 6e3 «NamMsaTu». «P» - Kniou:
nepBblIii HaXaTbIN peiyar 6yaeT UHULManu-

c4
¢ D1 c2Q r1 U'
o> = A3
DN X
c3fiRz  csQ

Banbtep 3Bukenn (OE2TZL) npepno-
XU CXEMY M KOHCTPYKLMIO BbICOKOYacC-
TOTHO U3MEPUTENIbHOW FONIOBKYU B BUAE
KOMMAaKTHOro npoGHuKa (aeMmoaynaTop-
Hasi ronoBka) ot 1 My po 2,5 'y, ¢ Bxoa-
HOM eMKoCTbio okono 1 nd. Takol pesynb-
TaT JOCTUMHYT 3a cHeT npumeHeHns SMD-
3anemMeHToB. B nNpo6HMKe MCcnosib30BaHbI
nBa gunopa LWotTtkm 1SS99 (D1, D2 Ha
puc.37) dupmel Toshiba B cTteknaHHoOm
Koprnyce, KOTOpble MMEIOT BbICOKOE Hanps-
XeHune 3annpaHua no cpasHeHuio ¢ SMD
anonamu. Ecnn orpaHuumntees foo,, =500
Mlu, MOXHO MCNONbL30BaTb U repmaHue-
Bble - Tna AA118. D1 1 D2 BknioyeHbl Mo
cxeMe YABOEHUS HanpskKeHus ¢ BUpTyasb-
HOl cpepgHelt Toykoi, 6e3 3a3emneHus,
KoTopoe Ha BY He adpdekTnBHO. Ero ponb
MCMONHSET Lenb 3a3emneHns, obpasyemas
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Ha BY emKoCTbIO pyku, Aepxaluei npob-
HVK, OTHOCUTENbHO MoTeHumana 3emau.
OTO HYXHO yuuTbIBaTb B Npubope, BKIIO-
YeHHOM noce NPobHVKa B kKa4eCcTBe MHAM-
KaTopa (T.e. OH TOXe He AOMKEeH MMeTb 3a-
3emnienuns). B kayectse uHaukaTopa no-
novaet nob0oi HyBCTBUTENbHBINA 9N1EeKTPO-
AVHaMU4ecKnin Npubop € TOKOM MOJIHOro
OTKNOHeHNs 25 MKA. ECNn HYXHO NOBBLICUTL
4yBCTBUTENBbHOCTb, MOXHO MCMO/L30BaTb
OOMNONHUTENbHBIA ycunutens Ha OY
(pmc.38). MoHTax NpoBHUKA BLINOHSAET-
Cs Ha nnate 13 GoNbrMPOBAHHOIO CTEKNO-
TekcTonuTa (nyywe droponnacra) pasme-
poM 59x18 MM, Kak NOKka3aHo Ha puc.39 n
40. BbiBoabl D1D2 gonxHbl ObiThb 2..3 MM.
R1-R3 Takxe MOXHO NCMonb30BaTh BbIBOA-
Hble C MOLLHOCTbIO paccemBaHus 0,125-
0,25 Bt. Kabenb ans npucoemHeHns K ns-
MepuTENIO - ABYXXWJIbHbINA, MAOCKWIA, ANN-
HoW 1 M. B kayecTBe kopnyca npobHuka nc-
NoNL30BaH 0TPE30K METANINYECKON TPyObI
OAnHOM 70 MM C BHYTPEHHWM AMaMeTpoM
20 MM, T.k. TpeByeTcs 06ecneymnTb CBS3b C
3emJiel Yepe3 eMKOCTb Pyku onepaTopa.
Mocne MoHTaxa 3N1eMEHTOB Ha MNaTy K KOH-
TakTHOW nioLwaake, rae npunasH ceobon-
Heln BbiBOA, C1, moanamBaioT LIBENHYIO
Urny, OTpesaHHylo Tak, YToObl Topyalas
4acTb 6bina 8 MM. K AfIMHHBIM CTOpOHaM
naaTbl NOANaNBaloT ABE NONOCKW NMPYXUHS-
et BPOH3bI UM NATYHW 1 BCTaBASIOT Nia-
Ty B KOPMYC TaK, 4T06bI 06eCneynTb Hagex-
HbI KOHTaKT NPYXWH C KOPMYCOM. 3aaHui
TOpeL, kopnyca 3anuBaloT neHomarepua-
nom ansa gpukcaummn kabens, MAYyLLEro K ns-
mepuTtenio («Funkamateur» Ne11/2003,
c.1122-1123).

B cTtatbe Makca lNepHepa (DM2AUO)
npepnaraeTcsl NpocToi cnoco6 nsmepe-
HUS MMMeAaHca aHTEHHbl unu nio6oro
APYroro ABYXNoaioCHMKA ¢ nomolubio BY
MocTa, Bo30yXaaemMoro reHepaTtopom
wyma. [Inga pacyeToB peakTUBHbIX HacTen
KOMMNEKCHOro CONPOTMBEHNS NCNOMb3Y-
totcs popmynbl: X =6,28fL (1); X,=0,16/
(fC) (2); L=0,16 X /f (3); C=160/(fX,) (4),
roe X, X,-8Om, f-BMly, L -8 MKkIH, C -
B H®. Kak nssectHo B cxeme BY mocTa
MOXHO OnpefennTb 3Ha4YeHUs Hen3BecCT-
HbIX anemeHToB R,, C,, L, nnm komnnekc-
HO€e ConpoTuBNeHne Z, nyTeM U3MeHeH!s
n3BecTHbix. Ha puc.41 npveenera 6aso-
Bas cxema uncnonb3osaHna BY mocta ang
N3MepeHns KOMMIEKCHbIX CONPOTUBIEHNIA
Ha KB. BY Tpancdopmatop (Trafo) nutaet
npoTnBodasHo ABe BeTBM MocTa - A n B.
Ecnu obecneynTb TEXHONOrMYeckn naeH-
TUYHOCTb BTOPUYHBIX OOMOTOK, TO NpU pa-

R
mess

c
mess

BEHCTBE KOMIIEKCHbIX COMPOTUBIEHUI
uenm A (R cssTCyess) ¥ B (C+Z, nameps-
emoro o6bekTa) Tok yepes «Detektor» By-
[eT OTCYTCTBOBaTb. ATOT Cnyyai 6anaHca
MOCTa MCMONL3YyeTCs ANg namepeHuin. B
cTaTbe nokasaHo, 4to «HF Generator» Ha
puc.41 MOXHO 3aMeHWUTb reHepaTopoM
LyMa, a B Ka4eCTBe AeTeKTopa NPUMEHNTb
CeNneKTVBHbIV n3meputens, Hanpumep KB
npuemuuk. Ecnn obecneynTbs paBeHCTBO
emkocteii KMNME C,,.. v C, BO BCeM Anana-
30He BpaLLLeHUst UX POTOPOB 1 Nporpaaym-
poBaTh Ux Npu Kannbpoeke, To wkana C, ..
Gynet nokaswiBath X, a C, - X . Wkany
Ryess TPagdympytot ot 20 go 250 Om, yto
6yneT COOTBETCTBOBATb aKTMBHOMN 4acTu
n3mMepseMoro KOMMIEKCHOro CONpPoTuBe-
Hus. MonHasa cxema BY mocTa ¢ reHeparo-
poM Lyma nokasaHa Ha puc.42, rge cra-

N |
D AADKECT

rfunk
seetot

fc‘, riérnationale Magazin der Funktechnik
CHVMMaeTCs 3a4HA9 MeTannnyeckas KpbiLl-
ka. B kayectse CM1 n CM2 ncnonb3osa-
Hbl KME ot manorabaputHeix CB/AB npu-
€MHMKOB C NOANSTUNEHOBOW n3onauven
mexay nnactuHamu u C,,, =200...250 nd.
Potop CM1 coeamHeH ¢ «3emneii» npubo-
pa. Pydkn ynpasnesna RM1, CM1, CM2
BblBeeHbl Ha MePeaHIOI NaHe b Yepes au-
3NeKTPUHECcKmne 0Cu, a OHM CaMmn yCTaHOB-
NeHbl Ha NNacTVHe U3 OpreTekna, Kak mo-
Ka3aHo Ha puc.43. K ogHomy n3 KIE, nme-
fowemy MeHbluyo C,,, NOAKNOYaOT na-
pannenbHO NOACTPOEUHbIN KOHAEHCATOpP U

+9V 12mA sib  fkku SV
r————————————=
| LY
| cl ¢ HF—Gen.
= Extern
| [teen
| Ri
e | P2
|
| Ts2 | o by Bu2
| = 2N2222| 1 Detekt
| |T2 Trafo JIC® L grextor
| ! CxL | gy
| MasseGND |
Mess—
|_ _____________ - CM2 ¢ Objekt
RML, CML,C M2, T rafo siehe Text -

6unmTpoH ZD1 Ha 6,2 B - renepaTtop wyma.
Ha Ts1 n Ts2 (2N2222, koTOopble MOXHO
3ameHnTb KT315) cobpaH ycunutenb
LIyMa, YpOoBEHb KOTOPOro Ha pasbe-
mMe Bu2 npu pasbanaHcMpoBaHHOM
MOCTe ponxeH BbiTb okono S9+20
nb. «Trafo» - TpaHcdopmaTop moc-
Ta HaMOTaH Ha KOJNbLIEBOM cepaey-
Huke T50-2 (KpacHblin) TpndUnsapHo,
8 BUTKOB 13 Tpex NPOBOAOB AnameT-

HF -
Gener ator

Detek tor

pom 0,3 MM, 4 CKPYTKM Ha CaHTUMETP

—¢ (nojonpet dbeppuTOBOE KOMbLO

Prc.u

400...600HH noaxopsuiero pasme-
pa). TpaHchopmaTop ykpenieH Ha
HeOOoNbLLON niaTe C LLeCTbio KOHTaK-
THbIMU NiOWagKkamu. OnemMeHTbl MO-
CTa CoeMHeHbl 0Tpe3kamu CTabuib-
HOro nposoga MUHUMaNbHOM ANNHbBIL.
B noteHunometrpe RM1 Ha 300 Om

C ero nomoLbio yctaHasnmeaiotT y CM1 u
CM2 oguHakoseie C,,, , Toraa [ocrarouy-
HO NPOrpasynpoBaTh NPy KaNMOPOBKeE LIKa-
ny CM1 B Omax ang X, 1 nepeHect Ha
CM2, Ho ana X . MocT kanmbpyioT Ha ka-
KOW-TO 3TANIOHHOW 4YacToTe, Hanpumep
nycTb f,; =10 MI'u, Toraa nokasaHWs wka-
nbl X ymHoxatoT Ha Ko =f . /T, a X,
nenar Ha K, . KannbpoBky HaunHaioT ¢
RM1. Ang storo potopel CM1 1 CM2 yc-
TaHaBIMBAIOT B MONOXEHWNE MAKCUMaSIbHOM
eMKOCTH, K pa3bemy Bul noaknioyatoT 6e-
3MHAYKUMOHHBIN pe3nctop 20 OM (HUXHWIA
npeaen naMmepexus) u, spawas ocb RM1
[06MBaOTCA MUHMMYMa LyMa B MPUEMHK-
ke Ha f ., n HaHocAT 3HaveHne 20 Om Ha
wkany RM1. XoTa ong namepeHns aktme-
HOro0 COMPOTUBNIEHMS YACTOTa HACTPOKM
1 He BaXHa, HO NOCNeayoLLYIO rpaayvpoB-
Ky CM1 n CM2 yxe Hano fenatb UMEHHO
Ha OZiHOW, BbIBPAHHOL CHayana aTasioHHOM
yactoTe. 3aTtem noaknoyaloT k Bul cnepy-
lowue pesnctopsl, Hanpumep 30, 50, 75,
100, 150, 200, 250 Om 1, 6anaHcupys MocT
¢ nomowbio RM1, rpagyvpyloT BCIO ero
Lkany. AHaNorM4HoO BbINOSHAETCA rpagyv-
poeka u CM1, Ho k Bul nogxnioyaior yxe
nocnenoBaTesbHO CoeiMHEHHbIE R, Hanpu-
mep =50 Om, n C,, Ha4mHas OT MUHUMATTb-
HOro 3Ha4eHus ero X, Ha f . 4O makcu-
MaJibHOr 0, KOTOPOE €elLLle CMOXET «Pacnos-
HaTb» MOCT, BbIYMCNSAS OJIS KAXA0ro 3Ha-
yeHuna C, ero X no ¢popmyne (2). Mpu aTom
potop CM2 ponxeH GbiTb B MONOXEHUN
Cyax - CHavana 6anaHcmpyloT MOCT ¢ no-
mowbto RM1, 3atem pobusatoTca 6onee
rny6oKoro NofaBneHNs Wyma BpaLLeHnem
poTtopa CM1. docturHys rnyb6okoro 6anaH-
ca MocTa, ybexpailoTcs, 4To ykasartesb
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6uBasicb 6onee rnybokoro mu-
HuMmyma wyma. lNocne atoro
CHUMAIOT 3HaveHusa R, . co
wkansl RM1, a X, n X -co wkan
CM1 n CM2 cooTBEeTCTBEHHO,
He 3abbIB CKOppPeKTUpoBaThb
3Ha4YeHNs peakTMBHOCTEW B CO-
OTBETCTBMU C KOIPPULIMEHTOM
M3MEHEeHNs 4acToThl, Kak yKka-
3bIBanoChb Boiwwe («Funk» Ne11/
2003, ¢.28-31%).

e 147 BC309* B Hoabpbckom 2003 rona
I HOMepe BEHrepcKoro XypHana
*:14dsd a szdvegben ! «Radiotechnika» on1ucaHa KOH-
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wkansl RM1 nokasbisaet 50 Om, a Hanpo-
TMB ykasartens wkansl CM1 HaHocaT pac-
yeTHOe 3HadeHue X, noakoyeHHoro C,.
YunuteiBasg, yto CM1=CM2, nony4eHHyio
rpafyvMpoBaHHyio wWwkany Ay6nvpyioT Ha
CM2, koTopbim ByayT namepaTsb X . Takum
npr6opoM yA06HO N3MepsTb KOMMIEKCHOe
COMPOTUBINEHNE aHTEHH Z,, . . AHTEHHY noa-
KNIO4A0T HENOCPEACTBEHHO UM Yepes Mno-
JIYBONHOBEIV 0Tpe3ok kabens k Bul. CM1
n CM2 - B nonoxenun C,,,.. C nomoLbio
RM1 no6vBaioTcs MUHMMYMa LLyMa, a 3a-
Tem, Bpawas pyykvn CM1un CM2, MuHnmu-
31pYyIoT WyMm Ha f f Janee no-

nam. ™ TpE3 AHT.®
BTOPSAOT ONMCaHHbIE Bbille onepaunn, oo-

DIP-kapcsold
négyes

[Pric.46

T4 gate-jére
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CTPYKUMUSI aKTUBHON MarHuT-
HOW aHTEeHHbl Ana auanasoHa 136 kIu,
npeanoxeHHas Curmapom XeHcyenem
(DL2JSH). Cxema aHTeHHbl Nnoka3aHa Ha
puc.44, roe La - pamoyHoe NOnoTHO aH-
TEeHHbI, cocTosiLee 13 15 BUTKOB MeaHOro
nposopaa avametpom 0,7 MM, HAMOTaHHbIX
Ha KpeCcToo6pa3HOM Kapkace 13 AepeBsiH-
HbIX 6pycKkoB ceveHnem 20x20 mm. HamoT-
Ka CekumMoHnpoBaHHas (3 cekumm no 5 BuT-
KOB) C YKNaAKoW BUTKOB OAHOM CEKUMU B
COOTBETCTBYIOLL,EM Mase, Kak NoKasaHo Ha
Buaax «A» n «B» BHn3y puc.45. Ha none-
BoM T, cobpaH yeunutenbHbii kackas ¢ Ku
okono 10, a Ha 6unonsipHom T, - aMUTTEp-
HbIli MOBTOPUTENb, COrNAaCyIOWMNA BLIXOS,
aHTeHHbl ¢ 50-0MHbIM BXOAOM NMpUEMHMKa.
BFW11 moxHo 3ameHutb KIM303l, a
BC309 - KT315. C npennoxeHHoOW Bbille
KOHCTPYKUMEN pamKu, MMeloLLern MHOYK-
TUBHOCTb 943 MKIH, ana 136 k', C, *=1520
nd, B ka4eCTBE KOTOPOro aBTOp Npensio-
XU MCNONb30BaTb NapanfienbHoe Coeam-
Henve KINE ¢ C,,,, . =500 n® u yeTbipex
koHaeHcaTopos no 390 nd, kak nokasaHo
Ha puc.46 («Radiotechnika» Ne11/2003,
¢.556,557).

B 31MHWIA neprop, ynyyLwaeTcs npoxox-
neHne Ha HY gruanasoHax, B T.4. U Ha Jto-
outenscknx 160 1 80 M, HO B HONLLLMX rO-
pOAax ypoBeHb MHAYCTPUATBHBIX MOMEX OC-
TaeTcs BeCbMa 3HA4YMTESNbHLIM, YTO He Mo-
3BONIFET OWYTUTL BCe npenectn DX cBs-
3eil. [Ing CHUXEHNS YPOBHA MHAYCTPUab-
HbIX MOMEX, Y KOTOPbIX NpeobnaaaeT anek-
TpU4eckas COCTaBnaoLLAs nons, UCnosb-
3YI0T B peX1Me NnpuemMa MarH1THbIE aHTeH-
Hol. A6ayna lytuy (T99C) npumeHun B
Ka4ecTBe NPUeMHON aHTEeHHbl MarHuT-
Hyto pamKy ansa 160 M, KOHCTPYKLMS KO-
TOPOW XOPOLLO N3BECTHA M3 NyBAnKaLmnin B
«ARRL Antennabook», «Handbook», VH-
TepHeTe. OHa npeacTasnseT coboi pamky
B dopme kBagpata unm pomba (puc.47)
€O cTopoHoW 150 CM, BbINOMHEHHYIO U3 75
unm 50-0MHOro KoakcmanbHoro kabens
OJMHON 6 M, B CepeanHe KOTOPOro cpesa-
eTcs onnietka Ha gsmHe 5 cm. KonpeHnca-
Top ¢ C,,..=400 n® n dunaep aHTeHHbI 13
aHanorn4yHoro kabens NOAKMI4AIOT K pam-
Ke, Kak nokasaHo Ha puc.47. Onnetka ka-
6ens pamMku B 3TOM Cnydae BbINOJHSET
pOfb 3NeKTPOCTaTN4eCKoro akpaHa. Bpa-
was potop KIME, nobueaoTcs Makcumanb-
HOM FPOMKOCTM MPUHUMAEMbIX CUTHAOB.

52 JAHRGANG - NOVEMBER 2003
€3,50 - CHF 6,90

11-03
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CornacHo Teop1n MarHUTHbIX PaMOK MX ne-
pumeTp ponxeH 6biTb okono 0,1 AnvHbI
BOJIHbI paboyero ananasoHa. B paHHOM
cnyyqae nepumeTp = 0,037\, noatomy aB-
TOp npegnaraeTt XenawowmM noakcnepu-
MEHTUPOBaTb C pa3Mepamun pamku As on-
pefeneHns pasmepos, COOTBETCTBYIOLLMX
HanGonbLuein aPpHEeKTUBHOCTU JAHHOW aH-
TeHHbI («Radio T9» Ne6/2003, ¢.28).
Cratba «HoBoe 06 aHTeHHe «DK7ZB-
Quad» Ha naTb Anana3oHoB» MapTuHa
Crtepa (DK7ZB) nocBsilieHa aHanu3y He-
AOCTaTKOB aHTEHHbI, CAENAHHOW 3aMNu-
puyeckum nytem ewe B 1995 roay, u
YAYYLIEHWIO ee NMapaMeTpoB C NMOMOLLbIO
KOMMbIOTEPHOro MoAenvposaHus. MNposo-
OVTCS Takxke aHann3 GakTopoB, BAUSIOWLMNX
Ha napameTpbl NaTMamManasoHHbix (10, 12,
15, 17, 20 m) aHTeHH «[1BOHON KBaapar».
B utore yntartenio npepanaraeTcs Mogm-
¢uumpoBaHHasa aHTeHHa «DK7ZB-Quad»,
COCTOALWAs U3 MHOroAManasoHHOro U3ny-
yatens DJ4VM, BbIMONHEHHOrO B BUAE ABYX
paMokK, Kak nokasaHo Ha puc.48, nutae-
MbIX N0 cuMMeTpudHon 300-OMHOM NMHUK
€ NOMOLLbIO T-06pPa3HOro aHTEHHOI O TIOHE-
pa c CMMMeTpupylLWMM TpaHchopmaTo-
pom 1:4. Tpy 3TOM BHELLHUI NepumeTp
39TUX ABYX Pamok AomkeH ObiTb 22,16 M C
0[MHaKOBbLIMN BEPTUKANIbHBIMW CTOPOHAMM
1 CYMMOW COCeAHUNX FOPU3OHTaSbHBIX CTO-
POH (5,54 m). PaccTosiHne mexay BHYTPeH-
HVMMKW BEPTMKANbHBIMM CTOPOHAMU PaMOK

mE
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20-m-Reflektor
17-m-Reflektor
15-m-Reflektor
12-m-Reflektor
10-m-Reflektor

nanyyatens 20 cMm. Ha paccrtosHum 2,6 m
OT M3ny4artens ykpennieHsl 5 pecnekTopos,
pacnonoXeHHbIX Ha KPeCTOOOpasHbIx pac-
nopkax B OAHON BePTUKaNbHOW MI0CKOCTH,
Kak nokasaHo Ha puc.49. B tabnuue 1
npencTaB/eHbl pasmepsl n3nyyartens (06-
wme) n pednekTopos, a B Tabnumue 2 - ycu-
NeHne v OTHOLUEHUe U3NyYeHWui GPoHT/

Tasanualii

PaccTosHue
Mepu- OT LeHTpa
Cropo-| po mecta
AnemeHT MeTp,
" Ha, M | Kpennenus
Ha
pacnopke, M
Bubpatop 22,16 | 5,54 3,92
Pednektop 20 m | 21,96 | 5,49 3,88
Pednektop 17 m | 17,14 | 4,285 3,03
Pednektop 15 m | 14,72 | 3,68 2,60
Pednektop 12 m | 12,40 | 3,10 2,19
Pednektop 10 m | 11,48 | 2,87 2,08

Toin. Ona kpenneuus vuanydatens un ped-
NEKTOPOB HYXHO MO YeTbipe Pacnopku Aauv-
HOWV 4 M, Hanpumep 13 pPbIGONOBHBIX yaN-
. Bym 1M3rotoeneH n3 anomMmHUeBON

Tpyoh

E Anamert-
Yactota, | Ycunenue, | DpoHT/Tbin pom S0
MMy z iy 0 5 | Mm anu-
HOM 3 M.

14,0 5,53 6,8 Snemen-
14,1 5,33 13,1 Thl @HTEH-
14,2 4,75 18,8 Hbl Bbl-
14,3 4,15 13,9 MNOJIHEHbI
18,1 4,0 18,8 13 CTanb-
21,0 5,74 7,8 HOW npo-
21,1 5,67 11,5 BONOKMN
21,2 5,47 16,3 | Avnamer-
pom 1 MM

21,3 5,22 21,2 (ronoi,
214 4,95 19,2 nakupo-
249 5,9 11 BaHHOMW
28,0 6,25 9,1 M n wu
28,2 6,18 9,4 OLWMHKO-
28,4 6,11 9,4 BaHHOM),
28,6 6,0 9,2 T.k. ee
28,8 5,9 8,7 Anwnna
20,6 48 53 npakiu-
4ecku He

MeHsieTcs Npu KonebaHusax TemnepaTypbl
B OT/INYME, HAaNpUMep, OT MEAHOr0 NPOBO-
na. 3a 2,5 roga akcnnyaraumm onvcaHHom
aHTeHHbl Ha DL1DTC 6binn npoBefeHbl
QSO's: c Asueit - 2488, ¢ Okeanueli - 516,
¢ IOxHon Amepukon - 1004, ¢ CesepHoi
Awmepukon - 3458, ¢ Abpukoi - 1114, ¢ Ar-
Tapktukon - 27 («Funkamateur» Ne11/
2003, ¢.1138-1140).

SLITOBAY JAEKTPORMUKA
KomMmneHcaTop OTKJIOHEeHUSN
Hanps)XeHnsa cetm

HectabunbHoe Hanps>keHne CeTM MoXeT
coenatb HEBO3MOXHOW HOpManbHyo pabo-
Ty anekTponprnbopoB 1 faxe NPUBECTU K UX
NMOBPEXAEHNI0 1 nocneayloLemy Bo3ropa-
Huio. K coxaneHuio, Takne cBepxHopMaTmB-
Hble OTK/IOHEHWS HANPSIXXEeHUS HEe PELKOCTb
OJ19 HAaWKX ceTell U 0COOEHHO XapakTepHbl
ons cnabbix ceTei B CenbCKOM MEeCTHOCTH.
OO6bIYHO Mbl UMEEM [eN0 C NOHUXEHNEM Ha-
NPSXeHNsa CeTu, HO NpY HEepPaBHOMEPHOM
3arpyske TpéxdasHol ceTu, a Takxe npun eé
nedekTax, HanpsHXXeHUs Ha OTAENbHbIX da-
3ax MOTYT CU/bHO YBENNYUTLCS OTHOCUTE b=
HO HOMWHana. Hanpvmep, HeKOTopoe Bpe-
M$i Ha3a[, 9 IMYHO HabmoJan cnyyaw, koraa
n3-3a gedekrta tpaHcdopmartopa Tl Hanps-
XeHue B po3eTkax 6nnanexatimx JOMOB No-
Bbicunock A0 290 B 1 6bIN0 Taknum B Teye-
HVe TPEX AHeW, noka TpaHchopmaTop OKOH-
4yaTeNbHO He Bbllwes U3 cTpos. Takoe NoBbl-
LLIeHMe HanpshXeHWs CyvyaeTcs peako, Ho BOT
noBbILLEHNE HanpskeHns Ao 245 .. 255 B nm
noHmxexue ao 165 .. 175 B - Bellb AOBOMb-
HO 00bl4Has.

Y10 penatb B TakoM cnyyae?

PerynsipHo KOHTponMpoBaTb Hanpsxe-
HWMe CeTn 1 CBOEBPEMEHHO OTKJK04aTb XOS0-
OMNBHUK, CTUPANbHYI0 MaLUUHY U OCBelLle-
Hue? MopkniounTb Yepe3 dbeppope3oHaHC-
Hble cTabunusatopbl Hanbonee LeHHble
anekTponpunbopsbl (TENeBn3op, BUaeoMarHu-
TObOH, ayAMOKOMMNEKC U T.4.)7

B nepBom cnyyae Xn3Hb NpeBpaTUTCs B
MnbITKy, @ BO BTOPOM npobiema 6yaeT peLue-
Ha 4aCcTUYHO. PellnTb ee MOXHO, NPUMEHUB
MOLLHBIA CTabUIM3ATOP HaNpPsXeHus, cro-
COOHbIN yaepXaTb HamnpsixeHne cetu B O0-
nyCTUMBbIX NPeAenax v UMEIoLLMIA MOLLHOCTb,
[OCTATOYHYIO A9 NMUTAHUS KBapTUPbI UK
CebCKoro AoMma.

Kak npaBuno, o6bl4HblE ObITOBbLIE 3N1EK-
Tponpunbopbl HOpManbHO paboTaloT NPU Ha-
npsXXeHnn ceTu nepemMeHHoro Ttoka 220 B
+10%. [na yaepxaHus HanpsxeHns ceTu B
yKasaHHbIX npefenax MOXHO UCNosib30BaTb
cTabunnaaTop, BbINOSHEHHbIN HA OCHOBE pe-
rynupyoLlero TpaHcpopmaropa ¢ AUCKpPeT-
HO M3MEHAILWNMCHA KOIPDULMEHTOM TPaHC-
$popmaumun. B npocTeniiem cnyyae perynm-
pytoLLmi TpaHchopmMaTop UMeeT HECKOSIbKO
0TBOJOB, KOTOPblE KOMMYTUPYIOTCS KOHTaK-
THbIMM UM BECKOHTaKTHBIMU Kntodyamu. Mo-
MEHT BK/IOYEHWNS TOr0 UM MHOTO KNoYa 3a-
BMCUT OT TEKYLLEro HanpsixeHus cetu. Pe-
rynupylowmnin tpaHchopmatop AOXKEH
MMEeTb CTONIbKO OTBOAOB, YTOOLI 06ecneunTsb
BO3MOXHOCTb yepXaHus HanpskeHus He-
cTabubHOM CceTn B LONYCTUMBIX Npeaenax.

CrabunnsaTop Takoro Tuna He fBASeET-
¢ cTabunmM3aTtopoM B MOJIHOM CMbIC/IE 3TO-
ro CfoBa, Tak kKak He MoXeT 06ecrneynTb He-
npepbIBHOW cTabunnsaumm HanpsxeHus
ceTH, a 9BNgeTcs CKopen BCcero KoMneHca-
TOPOM OTKJIOHEHMS HanpskeHns cetn (KOH).
HocTtounHcteBom KOH sBnseTtcs 10, 4TO OH
NPaKTU4eCKN He BHOCUT HEIMHENHbIX UCKa-
XEeHWIH B HanpsikeHne ceTm U UMeeT MUHU-
ManbHble MaccorabapuTHblE XapakTepucTu-
KM, YTO OCOBEHHO CyLLEeCTBEHHO, TaK Kak
KOH ponmxeH nmeTb MOLLHOCTb, JOCTaTO4-
HYIO NS MMTAHUS FOPOLCKOWN KBAPTUPBI NN
CenbCKoro Aoma.

BanerntnH BonoawH, r.Onecca

Teme AMCKPeTHbIX CTabMnn3aTopoB Ha-
NPS>KEHNS MOCBSALLEHO AOBObHO MHOMO Jn-
TepaTtypsl [1, 2]. B [3] 6bin onucaH ctabu-
NN3aTOp NEPEMEHHOrO HaNpPSXeHUs, B KOTO-
pOM 06MOTKM perynmpyioLLero TpaHchopma-
TOpa KOMMYTUPOBAMCh KOHTAKTaMM1 3NeKT-
pOMarHUTHbIX penie. Tak Kak 371eKTpoMarHuT-
Hble pefle UMeIOT H13Koe ObICTpoAeinCcTBMe
N X MOMEHT MepekKioyeHns NpakTuy4ecku
HEBO3MOXHO CMHXPOHW3MPOBAThL C Nay3amu
B TOKe Harpysku, TO B BbIXOAHOM Hanpsxe-
Hun KOH nosiBnsioTcs naysbl 1 BCMIECKM,
KOTOpble BbI3bIBAIOT PaAMonoMexu n coou B
paboTe anekTpoobopynoBaHus. Kpome aTo-
ro KOHTaKkTbl pefie OGbICTPO NOAroparoT, HTO
CHUXaeT HaAEXHOCTb U MaKCUManbHYiO
MOLLIHOCTb YCTPOWCTBA. Micnonb3oBaHue no-
NYNPOBOAHWNKOBBLIX TMPUCTOPHBIX KNHOYe ne-
peMeHHOro Toka no3eonsieT n3bexarb nepe-
YMCNEHHbIX HEAOCTATKOB.

B ctaTbe onncaH HbICTPOAECTBYIOLLNIA
KOH, obecneunBalowmin Ha BeIXoae Hanps-
xeHnune 220 B £10% npu nameHeHnmn Hanps-
XeHus cetn B npegenax ot 165 no 290 B.
OnekTpuyeckas cxema KOH nsobpaxeHa Ha
puc.1. KOH cobpaH Ha OCHOBe aBTOTpaHC-
dopmaropa ¢ TpeMs 0TBOAAMU, KOMMYTUPY-
€MbIMW TUPUCTOPHBIMU KIIoYaMW, Kaxaplii U3
KOTOPbIX COCTOUT M3 ABYX BKJIIOYEHHbIX
BCTPEYHO-MapanienbHo onTOTMPUCTOPOB
™na TO125-12.5. TUPUCTOPHbBIE KIIOUM LLIYH-
TMpOBaHbl 3awnTHeIMU RC-uenovkamm
R1C1, R2C2 1 R3C3. MocnegoBaTenbHO C
TUPUCTOPHBLIMU KJIO4YAMUN BKITIOYEHA LIenoY-
Ka, COCTOALLAs N3 ABYX BKOYEHHbIX BCTPeY-
Ho-napannensHo anonos VD1 um VD2. Hanps-
XeHne C 3TOM LenoYkn noctynaeT B y3en
KOHTpons 1 ynpasnexus (YKY), roe ncnons-
3yeTcs B KayeCTBe BXOQHOrO CurHana par-
yuka nays Toka. TpaHcdopmatop T1, 3awmn-
LWEHHBbIV NnaBknum npepoxpaxHuTtenem FUT,
cnyxut ana nutanus YKY. OT TOKOBbIX ne-
perpy3ok cxema KOH 3awuuweHa atomaTtu-
yeckum BbiknodaTenem QF1.

YKY koHTponupyeT HanpsixeHue cetu un
npu ero konebaHusax B npegenax ot 165 no
290 B nocpenctBOM TUPUCTOPHBIX KIOYeW
nepeknio4aeT OTBOAblI PEryanpyoLLero
TpaHchopmaTopa. MNpu atom ¢ Beixoaa KOH
cHumaetcs HanpsxeHne 220 B =10%. Mpwu
60NbLIeM OTK/IOHEHWUW HaMnpsXeHns ceTu
YKY 6nokupyet paboTy TMPUCTOPHBIX KITio-
yell [O MOMEHTa BO3BpaTa HamnpsXeHus B
yKa3aHHble rpaHuupl. Bnarogaps TokosoM
CMHXPOHM3aLMV TUPUCTOPHBIE KIIOYU nepe-
K/IO4aI0TCA B May3ax Toka, Y4TO MCKaoyaeT
neperpysky TMpMCTOPOB U PEryanpyioLLLero
TpaHcdopmartopa. bnarogapa BbiCOKOMY
ObICTPOAENCTBMIO TUPUCTOPHBIX K/IOYen B
BbIXOAHOM HanpsbxeHun KOH otcyTcTBylOT
nay3bl, Croco6Hble BbI3BaTh cOOM B paboTe
pas3nuyHOro anekTpoobopynosaHuns. Onuchl-
Baemblit KOH Gbii M3roToBneH Ha MOLLHOCTb
2,2 kBA. Ho BbixogHas mowHoctTb KOH mo-
XeT ObITb Nerko yBennyeHa, ecnm 1cnonb-
30BaTb 6onee MOLLHbIE TUPUCTOPHbIE KO-
un (Hanpumep MTOTOB80) n 6onee MOLLHBIN
aBToTpaHcdopmarop. Mpu aTom cxema YKY
NpakTU4eckn He MeHsIeTCs.

Ha puc.2 nsobpaxeHa npuHUMnuanbHas
anekTpuyeckas cxema YKY. Ha koHTakThl 1
1 2 YKY nopaércs nepeMeHHoe HanpshkeHne
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SLITOBAAN DNAEKTPOHUKA
Al ¢ TpaHcdopmaTtopa T1 (puc.1). 310 Hanps-
Uil u2.1 mm XeHune BbINpMASeTcst ANOAHBIM MOCTOM, CO-
9 @ @ 6paHHbIM Ha gnopax VD3-VD6, n crnaxusa-
| l | | H | eTcs Ha koHpeHcaTope C4. [lanee nOCTOSH-
HOe HampskeHue MocTynaeT Ha KOMMeHca-
U3l U4l LIMOHHBIN cTabunmasartop, cobpaHHblii Ha OY
P P DA1, Tpanauctopax VT1n VT2, puoge VD7,
& | N | | IN | U1-U6 TO125-12.5 crabunutpoHe VD8, koHaeHcaTopax C5, C6
Y3e/1 KOHTPOA U yripaBneritA H H n pesncropax R4-R11. CtabunusmposaHHoe
Bi U6l HanpsixeHune +5 B cHumaeTcs ¢ konnekropa
perynupytoulero tpaHauctopa VT1. Takoe
7 | i B i | BKJIIO4EHME PEryNnpyIoLLero TpaHancTopa
H H No3BONSET MONYYUTb MUHUMANbHYIO pas-
HOCTb MexAy CTabuAbHbIM HanNpsXeHnem u
5 BXOAHbLIM HanpsxeHnnem ctabununsatopa. B
4 1 2 3 6 3TOM Cny4ae AManasoH U3MEHEHWs BXOLHO-
* D1 “ ro HanpsxeHusa ctabunmnsaropa nonyyaeTcs
. 1 u u1.2 LuMpe, 4eM B cnyyae, korga ctabunbHoe Ha-
T X3 npsiXeHWe CHUMaeTCsl C aMuTTepa perynu-
T VB‘z U2.2 7 pyloLLero TpaHsncTopa. JToT pakTop ABNs-
N ci ' H eTCcs peLuaoLLM npm Beibope cTabunusaro-
[:lFUl R%OO_” T2 pa ons KOH, Tak kak nocnegHuin fosxeH
0.1A H paboTaTh B LUMPOKOM ANana3oHe N3MeHeHNs
u3.2 1 HanpskeHns cetn. Ho Ans kOMNeHcaumoH-
() R HbIX CTABMNN3aTOPOB AAHHOMO TWUMa TUMMNY-
U4_2| LT | HOW Npo6nemMoit ABASETCA HavasbHbIA MyCK
1 QFI‘QIGA R2 300 c|2 1 I ~220B ctabunusartopa, Tak Kak BCce Lenu, yrnpas-
— El—h P nsoLwme TpaHsnucTopom VT1, nutatoTcs ¢ ero
C1-C3 0.047 Mcx 630 B H BbIxofa. OObIYHO MEXAY SMUTTEPOM U KOJI-
us.2 NEKTOPOM peryaupylowero TpaHaucropa
VD1, VD2 02424 () VT1 BKIOYAKOT NYCKOBOW Pe3ncTop, yepes
"Cemp" ’ A U6.2| AN | I KOTOPbIN 1 OCYLLECTBASETCH MMTaHNE CXeMbI
R3 300 &3 1 cTabunusaropa B nepBOHAYanbHbIi MOMEHT
—El—” BpeMeHu. Ho peauncTop, WwyHTpyowmii VT1,
> yXyALaeT Harpy304Hble 1 PerynpoBOYHbIe
X2 x4
2 2

:

+5B
vTi /g:;ms €17-C21 0.047 mc 14004
K BbB. -DDS
_lcaz less [eo fexo ot
pLS R13 R15 R16
36K 100 k["|10 K 100w.<ﬂ.7mwos
Vi3 | P\ VT3, VT4 KT3156

sy 6
RI0 8 4
6.8 K| R17 -

y 3k R18

3K

R45 82k
N
L= F

DD2.1 DD2.2

1 142 3[ 1 da +5B
€V "BrmoueH”
H2
DA1 K140¥/112 Cemre | r ATBOTTM
DD1-DD3 KS61H2 & Hophe' JR7t
DD4 KS61TM2 680
D05 KS617ES HLL
VD8, VD10, D12-YD23 KfI522A ANIBO7EM

Pnc.2)
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napameTpbl cTabunm3saTopa, a Takxke MoxeT
caoenatb ero BoobLie HepaboTOCNOCO6HbIM
NPV NPEeBbILEHUN BXOOHbLIM HanpsixeHvem
HEKOW KPUTUYECKOW BENIMYNHBI, KOrAa TOK Ye-
pes3 nyckoBON Pe3nCTOP CPABHAETCS C TOKOM
Harpysku ctabunusartopa. B onncarHo KoH-
CTPyKUMM Npobnema HayanbHOro nycka pe-
LeHa NyTEM HeOObIYHOT O YNpaBneHus TpaH-
3ucTopom VT2, KOTOpbI, B CBOIO O4Yepesb,
ynpasnset TpaH3uctopom VT1. TpaHsncTop
VT2 oTKpbIBaeTCA TOKOM, MOCTYNAIOLWVM He
C BbIXOJa YCUNUTENS PACCOriacoBaHus, co-
6paHHoro Ha QY DA1, a ¢ Bxoga ctabunmsa-
Topa yepes pesnctop R4. YnpaeneHue xe
TpaH3ncTopom VT2 oCyLLeCTBASETCS WYHTH-
pOBaHMeM 4acTu OTNNPAIOLLEro Toka yepes
ovop, VD7 un Beixog, OY DA1. Mpu aTom npo-
6nema nycka He BO3HuKaeT BoobOLe. Ecnn
HanpsixeHue Ha Bxoae cTabunnaatopa Huxe
+5 B, T0 OHO NpakTnyeckn 6e3 NoTepb Npo-
XOAUT Ha BbIXOA, CTabunmsartopa 4epes oT-
KpbITbI TpaH3ucTop VT1. Kak Tonbko BxoA-
HOe HanpspkeHne ctabunuaarTopa NpeBbICUT
HanpsxeHve cTabunusaumm Ha BeWYUHY,
Heob6xoaMMyto ANis paboThl perynmpyioLLero
TpaHsucTopa (>UK3 Hac), To cpasy BKoYa-
eTca obpaTtHas CBA3b M CTabunmMsaTop Ha-
4ynHaeT PYHKUMOHMPOBATL. B onnceiBaemon
KOHCTPYKLIMM KOMMEHCALWOHHBIV CTabunmaa-
TOP Ha4YvHaeT paboTaTb NPy AOCTUXKEHNMN Ha-
npshxeHnem cetn BennynHel 80 B 1 coxpa-
HAeT CBOI paboTOCMOCOBGHOCTbL BMIOTb A0
400 B. Koppektupytowas RC-uenouka R7C5
COBMeCTHO ¢ R6 He ponyckaeT HeyCTonuu-
BOW paboTbl cTabunusartopa. Ha ctabunut-
poHe VD8 n peanctopax R8-R10 cobpaH ns-
MepUTeNbHbIN MOCT, C AMaroHann KoToporo
CHMMAeTCs CUMrHan paccoriacoBaHus, BO3-
HMKAIOLLMIA NPU OTKIOHEHUW CTABUIN3NpPY-
eMOro HanpskeHust oT HOMWHana, n noaa-
€TCS Ha BXOZ, YCUNIMTENs PaccornacoBaHus.
Peanctop R11 3apaér pexum pabotel OY
DA1. Ceetognopn HL2 noka3sbiBaeT, 4yto KOH
«BknioyeH» B CeTb.

Ha nHeepTope DD5.3, auone VD9, KOH-
neHcatope C7 u pesnctope R12 cobpaHa
CXeMa HayallbHOW YCTaHOBKW TPUTTepoB
DD4.1 n DD4.2.

HanpsixeHve nuTatoLLer cet KOHTPONn-
pyeTcsi Mpu MOMOLUM YeTblpéXx BbicTpoaei-
CTBYIOLLMX KOMNApaTOPOB CETEBOrO HAMNps-
XeHusi. HanpsikeHne Ha BXof koMnapaTopos
nofaércs ¢ KOHTakToB 3 1 4 4epes 0QHOMo-
nynepuopHeivi Beinpsmutens VD10. Ucnonk-
30BaHue 0AHOMNONYNEePUOAHOrO BbINpSMUTE-
ns 3aMepJifeT B ABa pasa Bpems peakumuu
KOH Ha nameHeHne HanpsxeHusi ceTu, HO
3aT0 UCK/I0HYAET BO3MOXHOCTb ABOMHOIO ne-
peknoyeHns KOH B TedeHne ogHOro nony-
nepuopa, 4To MOXeT NPMBECTU K OAHOCTO-
POHHEMY HamarHW4MBaHWIO cepaeyHMKa aB-
ToTpaHchopmaTopa T1. KomnapaTopsl cpa-
6aTbiBAOT MPU HANPSXEHUN CETU, PABHOM
165, 200, 240 1 290 B, 1 cobpaHbl Mo aHa-
NOTUYHOW cxeme, koTopas Gbina noapobHO
onucaxa B [4, 5]. PaccmoTpum kpaTtko pa-
60Ty KOMNapaTopa, HaCTPOEHHOI0 Ha Nopor
200 B 1 cocTosiLLero u3 genutens Hanpsxe-
Hua R19, R20, R21, R22 1 C8, anopa VD11,
nepeoro Tpurrepa LWmnara R23, R25, DD1.6
n DD1.5, gnopa VD12, RC-uenoykn C9R26,
BToporo Tpurrepa Wmnara R27, R28,
DD1.3,DD1.4 n pe3uctopa R24. imnynbChbl
BbINPSIMAEHHOI0 HaNPsXXeHWs NOCTYNaloT Ha
nenutens HanpskeHna R19, R20, R21, R22.
Moactpoeunbin pesnctop R21 cnyxuT ans
HacTpoViku nopora cpabaTbiBaHUs kKOMnapa-
Topa. KonpeHcatop C8 oTdunbTpoBbiBaeT
WUMMYbCHbIE MOMEXMW, NpoHMKalowmne 13

SLITOBAY JNAEKTPORHNKA

cetn. Anog VD11 3awmwiaeT BXxo4 NnepBoro
Tpurrepa LLiIMmnaTa oT NOBbILIEHHOrO Hanps-
xeHus. K BbIxooy AenuTens HanpskeHus
noAK/o4eH Bxog, nepsoro Tpurrepa Lmna-
Ta, KOTOPbIN NPU NPEBbILLIEHNN HANPSXEHN-
eM ceTu nopora cpabaTbiBaHusg KOMnapaTo-
pa dopmMumpyeT Ha CBOEM BbIXOAE MPSMOY-
rofnbHble UMMNYNbChI, CeAytoLLne C 4acToToM
50 'y, 3T1 umnynbebl Yepes anopn VD12 pas-
psxatoT KongeHcatop C9. MapameTtpel RC-
uenoykn C9R26 BbIOpaHbl TaknuM 06pas3om,
4yTO6blI KOHAeHcaTop C9 He ycnesan 3aps-
OVTbCS [0 HanpsixeHust cpabaTtbiBaHWs BTO-
poro Tpurrepa LLmnaTra n noatomy Ha Bbi-
xope BTOporo Tpurrepa Lmuara npucyt-
CTBYET NOCTOSIHHbIN BbICOKWNI ypOBEHb. Kak
TOMNBKO HaMpsKeHne CeTh CHU3UTCS, Ha Bbl-
xofe nepsoro Tpurrepa LLmnara nepecra-
HYT dopMUpOBaTLCH MPSIMOYroJibHbIE UM-
nynbCbl, kKoHAeHcaTop C9 3apaautcs fo no-
pora cpabaTbiBaHWs BTOPOro Tpurrepa
LLimnata n Ha ero Beixoge copmupyetcs
HU3KUI YPOBEHD.

KomnapaTopsl Ha nxuseptopax DD2.1,
DD2.2, DD2.3, DD2.4 n DD3.3, DD3.4,
DD3.5, DD3.6 KOHTPOAMPYIOT aBapuitHoe OT-
KNIOHeHWe HanpsxeHns cetu Boiwe 290 B n
Huxe 165 B, korona KOH yxe He B cocTos-
HUWN KOMNEHCUPOBATb OTK/IOHEHWE HanpsXe-
Hue. B cnyyae aBapuitHOro OTKIOHEHUS Ha-
NPsSXXeHWs CeTU Ha BbIxoae MHBepTopa DD2.3
O6ynet chopMMPOBAH BbICOKUIA NOrMYeCKuii
ypoBeHb, KoTopbiii yepe3 anog VD20 pas-
psanT KoHaeHcatop C16. Ha Bbixoge Tpur-
repa LLimnara, cobpaHHOro Ha nHeepTopax
DD3.1, DD3.2 n pesuctopax R61, R62, 6y-
[eT Takke chOPMUPOBAH BbICOKUIA YPOBEHD,
KoTopbIvi 3abnokupyeT paboty 2UJTIN-HE
anemeHToB DD5.1, DD5.2 1 DD5.4, ¢ BbIXO-
[a KOTOPbIX YNPaBnsioTCH TPAH3UCTOPHbIE
KJII04M, KOMMYTUPYIOLLME CBETOAMOAbI ONTO-
TUPUCTOPOB TUPUCTOPHBIX Kioyen. OaHo-
BpeMeHHO 3aroputcs ceetogmnop HL1, noka-
3blBaloWwmii, 4to «CeTb He B HOpMe». Kak
TONbKO HaMnpsXeHve CeTu HopManusyeTcs,
Ha Bbixoae nHeepTopa DD2.3 6ynet cdop-
MUPOBAH HN3KNI ypoBeHb, anog VD20 3ak-
poeTcsa 1 Yepes3 HeKOTOPOe BpeMms, onpeae-
nsemoe NocTosiHHON BpemeHn RC-uenouku
R60C16, HanpsxeHne Ha C16 pocTturHeTt
nopora cpabateiBaHns Tpurrepa Lmuara,
cobpanHoro Ha DD3.1 1 DD3.2. Huakuii ypo-
BeHb C Bbixoga DD3.2 paspewnt paboty
3UJIN-HE anemeHnToB DD5.1, DD5.2 un
DD5.4.

MepeknioyeHne 0TBOAOB aBTOTPaAHCHOP-
MaTopa AOMKHO NPOV3BOANTLCH B MOMEHTbI
NMPOXOXAEHNS TOKa Yepes3 HOMb, KOrAa OT-
KPbITbIN Nepea, 3TM TUPUCTOP rapaHTUpo-
BAHHO 3aKpbIICS. TOMLKO B 3TOM Ciy4yae ne-
peksiioyeHne npon3onaét 6e3bonesHeHHo. B
NPOTMBHOM Clly4ae MOXET NONY4YNTLCS CUTY-
auus, Kkorga oAHOBPEMEHHO OKaXyTCcs Nof-
KNIOYeHHbIMK ABa BbIBOAA aBTOTPaHChOpMa-
TOpa, 4TO NPUBEAET K KOPOTKOMY 3aMblka-
HUIO 1 K Meperpyske Uamn NoBpexaeHunio oT-
KPbITbIX TUPUCTOPOB. B [1] AN Takow CUHX-
POHM3aLMM MCNONL3YITCA TpaHchopmaTo-
pbl TOKa. MpakTka nokasana, 4To MUCMOoJb-
30BaHWe Ans CUHXPOHM3aLmMmn TpaHchopma-
TOPOB TOKa ONPaBAAHO, €CNY B TOKE Harpys-
k1 KOH oTcyTCcTBYET NOCTOSIHHAA COCTaBNs-
owast. PeanbHo B Toke Harpy3kn KOH nHor-
[a MOXeT MPUCYTCTBOBATb NOCTOSIHHASA CO-
CTaBnALLAs, Bbl3BaHHAS HENNHENHOCTLIO
Harpysku, pesknum n3meHeHuem BXOAHOro
Hanps>kKeHUs UM KakumMu-nnbo Apyrumu
npuynHamun. Tak Kak TpaHcpopmartop Toka
nponyckaeT TONbKO NePeMEHHYI0 COCTaBNs-

IOLLYIO KOHTPOIMPYEMOro TOKa, TO MpWU Ha-
JINY4MM NOCTOAHHOW COCTaBASAIOLLEN TOKA OH
nckaxaeT peasibHyI0 KapTVHY 1 MoKasbiBaeT
nayabl TOKa TaMm, rae ux Ha CaMoMm fese HeT.
B 3TOM Ccnyvae LLeHHOCTb MPMHLMNA KOMMY-
Taumm TMPUCTOPOB B Nay3ax Toka CBOAMTCA
K Hyni0. B onuceiBaemon KOHCTPYKumn KOH
MCMONb3yeTCsH NPUHLMM HENOCPEACTBEHHO-
ro KOHTPONS MafeHus HanpsixXeHus Ha
BCTPEYHO-NapanienibHo BKIOHEHHbIX ANOAAX
VD1 n VD2, 4epes KOTOpble NpoTeKaeT TOK
TUPUCTOPHBIX KNtoYer. g KOHTPoNs 3Toro
Hanps>XeHWs MCNonb3yeTcs AaTyuK nays
TOKa, COBpaHHbIN Ha TpaH3ucTopax VT3, VT4
n pesuctopax R13-R18. Tak kak npsimoe
nafeHue Hanps>keHUs Ha OTKPbITbIX AMoAax
VD1 n VD2 com3meprMmMo C OTMMPaoLWum
HanpsxeHnem U63 TpaHancTopos VT3, VT4,
TO AJ15 HopMasibHOM paboTbl cXxeMbl Ha 6a3bl
TpaHauctopos VT3, VT4 npu nomowm nenu-
Tenel Hanpsxxenns R13, R14 n R16-R18
nopgaércs HebosbLUOE NONOXUTENBHOE CMe-
LeHme.

C peauncropa R15, aensiowierocs obLei
KONNEKTOPHOWM Harpy3kom ans TpaH3MCTopoB
VT3 n VT4, nMnynbCbl TOKOBON CUHXPOHM-
3auum, GopMupyemMble B MOMEHT NMPOXOXAe-
HUS KOHTPOIMPYEMOrO TOKa Yepes HOJlb, Mo-
CTyNaloT Ha BXOAbl CUHXPOHU3aLMN TPUrTe-
pos DD4.1 1 DD4.2. Mo nepeaHeMy GpOHTY
MMMYyNbCa CMHXPOHM3aLMM NPOUCXOAUT 3a-
nuce B Tpurrepel DD4.1 1 DD4.2 noruyec-
KOro COCTOSIHMS Ha BbIXO4AaX KOMMapaTopos
200 B v 240 B. BbixogHble nornyeckme ypos-
Hu Tpurrepos DD4.1 1 DD4.2 nocpeactsom
anemeHTa 2UJIU, cobpaHHOro Ha guopax
VD21, VD22 n pesuctope R63, npeobpasy-
I0TCS B MO3ULMOHHBIA KO, KOTOPLINA Yepes
2UJTN-HE anemenTbl DD5.1, DD5.2, DD5.4
n peauctopbl R64-R65 noctynaet Ha TpaH-
3ucTopsl VT5-VT7, Kaxapli n3 KOTOpbIX yn-
paBnsieT CBOMM TUPUCTOPHBIM KitoHoM. Eamn-
HOBPEMEHHO MOXeT OblTb OTKPbIT, pasyme-
eTcs, TONbKO OAMH TpaH3ucTop. B konnek-
TOPHbIE Lienn TPaH3UCTOPOB BKIKOYEHbI pe-
3uctopbl R67-R69, ycTaHaBnmBalowme Tok
ynpaeneHus Aas Kaxgzoro TMPUCTOPHOrO
K/t04a B 3aBMCMMOCTM OT Hanps>keHns ceTu.

Aetanu. B kayectse gnonos VD1 un VD2
MOXHO MCMO0b30BaTh J1I0ObIE MOLLHbIE ANO-
[bl, paccyMTaHHble Ha CpeaHUM NMPSMOR TOK
10 A, Hanpumep [242A, [243A, [1245A,
L0246A. Kaxablii n3 aMonos O0NXeH OblTb
YCTaHOBJIEH Ha MNACTUHY 13 aNIOMUHUS TOJ-
WwmHom 3 MM 1 paamepom 50 x 50 mm.

Ontotupuctopsl U1, U3, U5 moxHO yc-
TaHOBWTb Ha OOLLLYIO NIACTUHY 13 aIIOMUHNS
ToNwMHoM 3 mm 1 pasmepom 100 x 50 mMm.
Kaxgabii n3 ontotupuctopos U2, U4 n U6
YCTaHOBJIEH Ha OTAESIbHYIO MIACTUHY 13 anto-
MUHUS ToNWwMHOM 3 MM 1 pasmepom 100 x
50 mm.

Ecnun gnope VD1, VD2 BbIGpaTh U3 yHU-
$uumposaHHoro psaa, Hanpumep A112-10,
TO ypo6Ho amop VD1 BbiGpaTth C MHOEKCOM
«X» (C kaToAoOM Ha kopnyce), a avog VD2
6e3 nHaekca «X» (C aHogoM Ha kopnyce). B
3TOM cnyyae gnogbl VD1, VD2 n ontotupuc-
Topbl U1, U3, U5 MOXHO pacnonoxuTb Ha
OJJHOW NnacTuHe U3 aNioMUHUSA TONWMHON 3
MM 1 paamepom 100 x 100 mm.

B kayectBe TpaHcdopmartopa T1 uc-
NoNb30BaH roTOBLIA CMNOBOW TpaHchopma-
TOp OT pene koHTpona ¢das EJI-8Y3XJ14.
TpaHchopmatop HamMoTaH Ha cepleyHuke
LLI11x15. MepBuyHas obMoTka TpaHchopma-
Topa cogepxut 6910 BuTKOB NpoBoaa MN3B-
1 &0.08mm, a BTOpMYHasg - 473 BuUTKa Npo-
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TpaHcdopmatop T2 HaMoTaH Ha cep-
neunuke LWL40x65. Cekumsa | TpaHcdopmato-
pa cogepxuT 304 BuTka nposopa M3B-1
1.68mm, cekums Il - 64 BuTKa npoBoga
MoB-1 @2.44mm n cekumsa Il - 70 BuTKOB
npoeopa MN3B-1 J2.44mm.

[ns HanaxuBaHua HeoHXx0AMMO UMETb
cnepytoLee obopyaoBaHue:

1. PaspgenutenbHbli TpaHchopmaTtop
220x380 B mowHocTbio 150-200 BA.

2. IATP 0-250 B, 2 A.

3. AMnepBOnLTOMMETP

4. Ocumnnorpad.

5. Jlamnouka HakanusaHus 220 B 60
BT.

MepBoHayvanbHO TpaHchopmaTop T2
[OIKeH ObITb MOMHOCTBIO OTK/IOHEH.

Yepes JIATP un pasgenntesibHbii TpaHc-
dopmatop nogaem HanpskeHwe ceTu Ha
knemmbl X1, X2 KOH. CHayana KoHTponupy-
eM Hanuyve Hanpskenus +5 B Ha konnek-
Tope VT1. MNpn nameHeHnn BXOAHOr0 Hanpsi-
xenuns KOH B npepenax 80-380 B aTo Ha-
Nps>keHne JOKHO 0CTaBaTbCS CTabUIIbHBIM.

[anee npMcTynnm K HACTPOiKe BbICTPO-
fevcTayowmx komnapatopos KOH.

Mopxniounm ocumnnorpad K BuiBOAY 6
DD2.3. C nomoublo pesuctopa R41 nobu-
Baemcs, 4TobObl ypoBeHb Ha Bbixode DD2.3
N3MEHSINCA C HU3KOrO Ha BbICOKMIA Mpu no-
BbILLEHWN Hanps>KeHUsi NepeMeHHOro Toka
Bbiwe 290 B. BoamoxHo, noTpebyeTcs yTou-
HeHne HoMuHanos pesnctopos R39 n R40.
MepeksioyeHne ypoBHA JOMKHO OblTb YET-
KM, 6e3 BCAKUX MMMYbCHbIX BKITIOYEHWUNA.
Ecnun Takoro He NpoMcxoamT, TO MOXHO No-
NbITaTbC HEMHOT0 YBENNYUTb BENUYUHY pe-
3ucTtopa R46.

Danee nog-
KIIOYUM OCLMA- s[TT{o 1
norpad K BbIBO- | e > 1908 — g ]
ny 8 DD3.4. C | (Uc > 139B) e 5
NMOMOLLbIO pe3u- >—|
ctopa R52 po- ¢
1
6uBaemcsi, 4To- NE i —
Obl ypOBEHb Ha ¢ P
Boixoge DD3.4 | W ;21;33 5
mensincs ¢ gbl- | &€ ) LR o} ,_‘_H_
COKOr0 Ha Hu3- e ]
7 TPEHAUCTOPHEM
KW NPy NOHW- N N oo
XEeHUN Hanps- s[TT[o
%
XeHns nepe- | . so31B - g E
MEHHOro ToKa (Uc > 200 B) e Q
HUxe 165 B. )_LH— e
Bo3moxHo, no-
TpebyeTcs yTou- p— _,_9|_
HeHne HOMWHa- T (S: Q P
OB pe3ncTopos | Uc >2548B 5
(Uc > 240 B) ~
R50 n R51. Me- L r 99— -
peknioyeHue -
YPOBHS OOMKHO Cxema
ObITb YETKMM, | HavamHon — E—
YCTaHOBKM
6e3 BCAKMX UM- K328, I
NYNbCHbIX BKJTIO- ww
o Uc > 1728
YeHui. Ecnm Ta- Aarax e > 115B)
Hynesoro
KOro He npowuc- Toxa
X0AQuT, TO MOX-

HO NOMbITaTbCH
HEMHOro yBenninTb peanctop R57.

Mpu NOBbILLEHMN NEepeMeHHOro Hanps-
XeHus Bbiwe 290 B v noHmxeHnn Hnxe 165
B nonxeH 3aropatbcs ceetogmog HL1 «CeTb
He B HOpMe».

Janee nogkniounm ocumnnorpad K Bbl-
soay 10 DD2.5. C nomowubto peauctopa R31
nobuBaemcsi, 4TOObl YPOBEHb HA BbLIXOAE

DD2.5 MeHs1Ca C HU3KOrO Ha BbICOKMIA Npun
MOBbILLEHWUW HAMNPSKEHWS NEPEMEHHOr0 ToKa
Bbilwe 240 B. Bo3amoxHo, noTpebyeTcs yTou-
HeHvne HoMuHanos peanctopos R29 n R30.
MepeksioyeHne yPOBHA JOMKHO OblTb YET-
KM, 6e3 BCAKUX MMMY/bCHBLIX BKITIOYEHWUNA.
Ecnun Takoro He NpovcxoamT, TO MOXHO MNo-
NbITaTbCH HEMHOIO YBEIMYUTb COMPOTUBIE-
Hue R36.

Tenepb NOAKIIOYUM OCLUAIIOT-
pad k BeiBOAgy 8 DD1.4. C nomo-

Lwbto peanctopa R21 nobusaemcs,
4yTOObl YpOBEHL Ha Bbixoae DD1.4
MEHSICA C BbICOKOIO Ha HWU3KWW
NpPU NOHWXEHUN HaNPsXeHUs ne-
pemMeHHOro Toka Huxe 200 B. Bos-
MOXHO noTpebyeTcs yToYHeHue
HoMuHanos pesnctopos R19 u
R20. MepeknioyeHre ypoBHa oon-
XHO ObITb YETKUM, 6E3 BCAKUX UM-
NyAbCHBIX BKNOYEHUN. Ecnun Tako-
ro He NPOUCXOAMT, TO MOXHO Mo-
NbITATbCH HEMHOrO YBEIMYUTL Be-
NNYMHY conpoTusnexuns R26.

BbIx0Abl TUPUCTOPHBIX KNtOYel
U1U2, U3U4 n U5U6 o6beamHnum
M NOAKMIOYMM K HWUM, B KayecTBe
Harpysku, naMmmnouky HakanmeaHus
220 B 60 BT.

YCTaHOBMM HanpsixeHue uc-
TOYHMKA NepemMeHHOro Toka pas-
HbiM 220 B v noaknio4nMm ocumi-
norpad K KonekTopy TpaH3ncTo-
pa VT3 naun VT4. Ocuunnorpad
[O/DKeH MoKasaTtb Hannyme KopoT-
KMX UMMYbCOB TOKOBOW CUHXPO-
HM3aumu.

Mpy n3MeHeHUN HanpsXeHWs
nepemMeHHOro Toka B npegenax ot
160 B no 245 B ponmxHO npouncxo-
OWTb YETKOE NepekoyeHne Tupm-
CTOPHBIX KJll0Yel, 0 4YéM cBuae-
TeNbCTBYET NOOYEePENHOE NosiBne-
HMe BbICOKOrO JIOrM4eCKoro ypoB-
HA Ha BbIXOAAX JIOTMYECKUX ane-
meHToB DD5.4, DD5.1 1 DD5.2.
Mpy 3TOM NPOMOPLIMOHANBHO MO-
[aHHOMY HanpsKeHWIo JoKHa 13-

MEHATbCSH APKOCTb CBE4YEeHNA Nnam-
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NMOHU3NUM HanpsaXxeHne Ha
Bxoge KOH ot 250 no 0
B. MNpwn namexennn exoa-
HOro HanpsaxeHua B aun-
anasoHe oT 250 po 165
B BbIxogHOE Hanpsixe-
Hne KOH ponxHo octa-
BaTbCA B npegenax oT
200 o 240 B. Mpu cHu-
XeHnn BXOAHOro Hanps-
XeHus Huxe 165 B non-

of R51 f» of R40 o of R Jw o R0 fm

ofbitle o] R50 o o R fo of R fo of RO fo (D)

ES
o

©

XHa OTKI0YUTbCS Ha-
rpy3ka u OOMXeH 3aro-
peTtbca nHamkatop HL1
«CeTb He B Hopme». [Mpun
HOpManuaaumm BXOOHO-
ro HanpsXeHus, C HeKo-
TOPOW BbIAEPXKOW, A0N-
XHa BKJIIOYNTHCS HArpy3-
ka KOH. Ha panHom aTa-
ne MOXHO YTOYHUTb Ha-
CTPOIKy noporos cpaba-
TbiBaHWUS ObiCTpOAEl-
CTBYIOLWMX KOMMaparto-
pos KOH.

MOYKM HaKannBaHms.

Moaknounm perynmpyowmin asToTpaH-
chopmartop T2.

K BbIxogHbIM knemmam X3 n X4 KOH
NOAKOYMM B Ka4€CTBE HArpy3kun nammnoyky
Hakanueanus 220 B 60 BT. Vckniounm pas-
AenuTenbHbIn TpaHcpopmaTop v NoAaanM
nuTanne Ha KOH HenocpeaCcTBEHHO OT ceTu
yepes JIATP. Mpu nomowm JIATPa nnasHO

[Mocne okoHuyaTenb-
HOI HACTPOMKN MOXHO MPUCTYyNaTb K 3KCM-
nyataumm KOH.

Mpw nogxnioyeHnn KOH k ceTn Heobxo-
OMMO MOMHUTB, 4TO kniemma X1 coefnHeHa
¢ $asHbiM, a knemma X2 C HyneBbIM ceTe-
BbIM MPOBOAOM!

B nononHeHune xotenock 6bl ckadaTb, 4TO
npyv HeobXoAMMOCTM MOXHO O4YeHb JIerko
YMEHbLNTbL Pa3bpoc BbIXOOAHOMO Hanpsxe-
Hua KOH unun xe yBennuuTb ananasoH uns-

MeHeHWs BXOAHOro HanpskeHns KOH nyTém
yBENIMYEeHNs KONN4eCcTBa CTyneHel perynm-
poBaHusa TpaHcpopmaTopa. Ha puc.3 npu-
BEeAEH BapmaHT moaepHu3aumm cxemol YKY,
NO3BOJIAIOLLNIA YIPABAATL NATLIO TUPUCTOP-
HbIMW K/to4amu. 11 3Toro B cxemy YKY Hyx-
HO Ao6aBMTb el ABa komnapaTopa 1 aga
Tpurrepa.

Hanpumep, ecnun Mbl XOTUM yMEHbLUNTb
pasbpoc BbixogHoro Hanpspkenns KOH go
+5%, TO HacTpavBaem KoMnapaTopbl Ha 3Ha-
YyeHus, ykadaHHble 6e3 ckobokK, a ecnu He-
06X0AMMO YBENNYMTL [ONYCTUMBIA Anana-
30H M3MEHEHNS BXOOHOro HanpseHus Ao
115-290 B, 10 HacTpavMBaem KomnapaTopsl
Ha 3HayeHusi, ykasaHHble B ckobkax. Pasy-
MeeTCq B 3TOM Ciy4yae perynvpyowmi
TpaHchOopMaTop AOMKEH ObITb paccHUTaH Ha
KOHKPETHOEe NpumeHeHne n 6yaeT oTmyaTb-
€Sl OT OMUCAHHOro B CTaTbe.

Ha puc.4 v puc.5 npuseneHbl pUCYHOK
ne4yaTHOM MaaTtbl U CXema PacrnonoXeHns
3N1EMEHTOB Ha Hel.

Jintepartypa

1. Bopucos B. I1., Misarn4yk b. H., Konockos Y. U.
CT1abunn3atopbl HaNMpsIXeHWs C NepekInyaeMsIMy pe-
rynupyrowmummn anemeHTamu. M.: SHeproatomusaar,
1985. 13 c.

2. Munos3aopos B. I1., MyconuH A. K. uckpeTHeie
cTabunnaatopsl 1 popmMupoBaTenn Hanpsxexus. M.:
OHeproaTtomusaar, 1986.

3. AweHko O. CtabunnsaTop nepemMeHHoro Hanpsi-
XeHusi. - «Pagmno», 1981, N1. 10 c.

4. Bonoagn+ B. Komnapatop ceTeBoro HanpsixeHwsl.
- «Pagunonobutens», 2000, N11, 12. 15¢., 14 c.

5. BonoguH B. 5. BeicTpbiii KoMnapaTop ceTeBoro
Hanpsixeuuss Ha KMOIT mukpocxeme. «Pagioamatop -
anekTpuk», 2000, N9. 21 c.

OO0WwuMii NPOBOA, KOHCTPYKLUUU CBA3AH C CETbIO M HU B KOEM CJly4ae He [0JKeH ObiTb COeAUHEH C KOPMYCOM ycTpoiicTea!

SalWMTHbIN OTKNIO4YaTesib CeTm

Baaum nebos, r.Hosorpogoska LjoHeLkou 06s1.

MpenctaBneHHoe yCTPOWCTBO Npegn-
HasHayeHO ANa 3awuTel notpebuTenei
3NIeKTPO3HEePruun oT NnpeBsbiLLeHNA U MOHU-
XeHnda ceTeBOro HanpsXXeHus. |-|O,D, pony-
CTUMbIMN 3[4€eCb NMOHMMAETCA Hanpsxe-
HMe, Npu KOTOPOM annapartypa u gpyrue
3neKkTponpubopbl He NOBPEXAAIOTCS U CO-
XpaHsoT paboTocnocoBbHOCTb.

OTa KOHCTPYKLMS AO0CTaTO4HO NpocTa
ON49 NOBTOPEHNA faxe Ha4dynHawwmm pa-
avonwobutenem. PaboTtaeT «oTkao4a-

TeNb» Tak.

Mpu HanpsxeHun Huxe 180 BonbT
TOKa, Tekywero Yepe3 avon VD3, ctabu-
mmTpoH VD2, pene K3, R3 HepocTatoyHo
ans cpabatbiBaHus pene K3 1 Bce ocTanb-
Hble pene 06eCTO4EHbI.

Mpwu Hanpskennn Gonbwem 180, HO
MeHbLueM 240 BONbT TOK TeHET Yepes ANOL,
VD3, ctabunutpoH VD2, pene K3, kotopoe
CBOMMM KOHTakTamu BkoyaeT pene K1, B
CBOIO o4yepenb KOHTakTbl K1.1 BkoyatoT

. 7
R1 [I] .J_-.* K2 R3 K4.1
15K | C1 1 5K1
20x503|
[ K2.1 K4
\ K3.1 —
K1.1
\
. VD1
28178
K1 | K3
C1 L C3 20X50B
% T VD2 ®
BXO C2 20x508 | <€ 4%0A BbIXOA
A
VD3 180-240 B
KA 224 A,
L - —f

K4.2

KaTyLuKy KOHTakTopa K4, koTopbii, B CBOIO
oyepepb, NoakloyaeT Tok kK notpebuTe-
JEIVR

Mpwv HanpsxxeHun, npesbiwaoLem 240
BOJbT, Npobusaetca cTabunntpoH VD1 n
cpabatbiBaeT pene K2, kotopoe CBOMMM
KOHTaKkTamu paspbiBaeT ueNb NUTaHUs
pene K3, 1 Bca Lenouka paspbiBaeTcsi, 06e-
ctoumeaetcs K1, a K1 obectoumsaet K4.
B pesynbtate obecroumBatoTcs notpebu-
Tenu. bnarogaps Tomy, YTO Lenb NUTaHUs
K3 obecToyeHa, MeHblLUe Harpyska Ha VD2,
VD3 npu npeBbilLeHN HanPSXKeHUs.

«OTKNo4aTenb» OblN YCTaHOBMEH Ha
BBOJE B KBAPTMPY, nocne cyetdmka. Ecnn
npeanonaraeTca aKcnayataums ¢ Harpys-
KON MeHbLUEN MOLLHOCTU (XONOOUNBHUK,
ayamo-suaeo annapartypa), BO3MOXHO OT-
KasaTbCs OT KOHTakTopa K4, a Bmecto K1
ycTaHoBuTb pene Tuna KYL-1, KoHTakTbl KO-
TOPOro 1 6yayT KOMMYTUPOBATL HArpPy3Ky.

AeTtanum.

B KOHCTPYKUMWU MOXHO MPUMEHUTb
pasnuyHble pene C HanpsxxeHnem cpaba-
ToiBaHWa 00 20 BONbT. ABTOP NpUMEHUN
Takne: pene K1 P3C49 nacnoprt
8203860001, pene K2 P3C15 nacnopt
PC4.591.001, pene K3 nacnopt P3C 64A
nacnopt PC4.569.726. Kontaktop K4
MMJ11100.4B ¢ kaTywkor Ha 220 BOAbT.
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QUA-UARL

«U-DX-A» - YKPAUHCKAS AUMNJIOMHAS MPOTPAMMA
Bnaaumup Jateiwenko (UY5ZZ), r.3anopoxbe

Mocne nepBbIx COOBLLEHMIT O AAHHOW NPOrpamMme B HaLLl afapec NPULLIIO
MHOrO MONOXMTENbHbIX OT3bIBOB M NPeAioXeHuid, B Tom uncne ot UR7GG,
US7MM, RU3AV(ex UB5CBP), EU4AA, UNBCC, UABXT, UT2UZ, WF3J
(ex UBSKAF), UA3ZTZ (ex UB5VAF), UX1UA, UR3QCW, UX2IB, UY0ZG,
UT3UZ, UT5NM, UY5VA u ap. Paf n3BecTHbIX kiyGoB Bbipa3van nogaep-
XKY JaHHol nporpamme, ato: «UCC» (UY5ZZ, UT7QF, UR3QCW, UY0ZG,
UT4EK, UT5ECZ), «UDXC» (UABXT, US7TMM, UZ8RR), «Club 73»
(UR7QM, UY5YY), <UCWC» (UZ8RR, URORR), «<KCG» (UX1UA, UT2UZ).

TeancHo nporpamma 6bina nsnoxeHa Ha pacluvpeHHom Cosete JIPY B
Knese 6 pekabps 2003 r v nopasnsiowiee 60/bLUMHCTBO NPUCYTCTBYIOLLMX
ee 0006pun (ronocoBaHne He NPOBOAMIOCH, MHdOPMaLMs Obina NpUHs-
Ta K CBELAEHUNIO).

[JaHHas nporpamma 6yaeT OCYLLEeCTBASTLCS HA HavabHbIX aTanax ans
papvoniobuTenelt YkpauHsl n ctpad CHI.

CoapaH nporpammHblii komuteT. B Hero sownu: UT7QF, UX5U0,
UX7UN, UY5ZZ.

U-DX-Awards programm

Llenu 1 3apaym nporpammbl:

1. YnopsagouuTtb, caenatb nNpo3payHbIMU JOCTUXEHUS| YKPAUHCKUX KO-
poTkoBonHOBMKOB B DX paboTe.

2. CpenaTb AOCTYMHBIMU (M MO LieHe B TOM YMUCAe) YKPauHCKUM KOPOT-
KOBOJIHOBMKaM AUMNIOMbI, aHanornyHsle DXCC.

3. MakcvManbHO NoAroToBUTL YKpanHckux DX-MeHOB K nonyyeHuio avn-
nomoe ARRL-DXCC nytem coTpyAaHu4ecTBa C LAHHON opraHu3auueit u
npurnawleHns B nepcrnekTuse B YkpauHy checkpoint-os naHHon nporpam-
Mbl.

MporpamMma npenycmatpmsaeT B pamkax YKpawHbl U Cpeay yKpauHc-
KMX KOPOTKOBOJIHOBMKOB BECTU KOHTPONb M y4eT focTuxeHuii B DX pa6o-
Te. Pe3ynbTaThl nepuoanyecky nybankosaTtb B NepUOANYECKUX PafNOio-
OUTENLCKMNX N3AAHNSAX YKparHbl, pa3melatb B IHTepHeTe.

MporpamMma oTkpbITa 1 Ans Bcex paguoniobutenein mvpa.

[0 cux nop npeAnpUHUMAanMCh NOMbITKM CUCTEMATU3NPOBATb [OCTUXE-
HMS KOPOTKOBOJIHOBUKOB YKpaunHbl B DX-1Hre, HO BCe CTPOMNOCh, B OCHOB-
HOM, Ha YECTHOM CJIOBe 3asiBUTENS... A Te NpaBusibHble pe3ynbTaTbl, KOTO-
pble npoxoasT Yeped ARRL, abBCONMIOTHO He OTPaxaloT peasnbHylo CuTya-
umio B YkpavHe no npuymHe [oporoBrnaHbl 0popmeHns 3asBoK 1, Kak cnep-
CTBUWE, HELLOCTYMHOCTU AMMNIIOMOB OCHOBHOW Macce paguoniobutenei Yk-
pauHsbl.

B npepnaraemoii Mporpamme 3a ocHOBY GepeTcsi AelCTBYIOWMIA Crn-
cok DXCC ctpaH.

B 3TOM Hac HWUKTO He ynpekHeT, BeAb AeCSTKN KOHTECTOB UCMONb3YIoT
3TOT CMUCOK.

Ha nepsom atane lNporpammbl y4pexaanTcs ANMIoMbI:

U-DX-A - ananor DXCC
U-DX-A 160m - DXCC 160m
5B U-DX-A - 5B DXCC
U-DX-A HR - DXCC HR
U-DX-A HR#1 - DXCC HR#1

Ecnu nporpamma HaiigeT nopaepxky, To 6yayT yupexaeHsl Takke aun-
nombl: 8, 9 BAND U-DX-A, U-DX-A 50 MHZ...

Ounnombl 6yayT BolAaBaThes 3a Buasl padot MIX, CW, PHONE, DIGITAL.

Mo ananorun ¢ ARRL no xenaHuio 3asasnTens nnaHnpyeTcs Bblaasatb 1
nnakeTkn K psay NpecTuXHbIX AunioMoB. [poBepeHo Ha npumepe
UKRAINIAN DX CONTESTa, 4T0 yKpauHckas oCKa BbiLLe Ka4eCTBOM aMe-
pvikaHckon n oboiipeTcs covckatento B 30 y.e.

[Ownzaiinepamu Mporpammel seasiotes UZ8RR 1 UX5UO.

CToumocTb aunnoma B YkpauHe 6yaeT HeBblCOkas, LOCTYNHas BCeM pa-
nvonobutensam. KoHkpeTHble Lydpbl HA30BEM HEMHOI0 NO3Xe, Koraa cra-
HYT M3BECTHbI CyMMbl OCHOBHbIX 3aTpaT Ha opraHusauuio Mporpammel. B
CTOMMOCTb AMMIOMA BXOAUT CTOMMOCTb CaMoro Avnaoma, nposepka QSL
KapTouek, BBOA MHPOpMaLMK 3asButens B 6a3y AaHHbIX AUNAOMHON Mpo-
rpammil.

Mposepka 3aaB8ok unu check point, camoe oTBeTCTBEHHOE MepoONpPUs-
TMe Bceil nporpammel, nopy4eHo UX5UO, UX7UN, UY5ZZ. Mpuyem Ha
Takue NpecTuxHble amnnombl kak U-DX-A 160 m, 5B U-DX-A, U-DX-A HR
n U-DX-A HR#1 3asBka fonxHa ObiTb CKperieHa kak MUHUMYM OBYMS
nognucsmu m3 tpex!

U-DX-Awards programm Hu1 B KOeil Mepe He OTpuLLaeT BCEMUPHO Npu-
3HaHHylo DXCC nporpammy, oHa B onpefeneHHoi mepe GyneT rotoButb
yKkpanmHcknx DX-MeHOB K Hell.

Mporpamma npepycmatpusaeTt BapnaHTbl coTpyaHunyectsa ¢ ARRL Ha
npeameT nNpUMeEHeHUs ux Kputepues 3adnTeiBaHus QSL. Ha aTto ecTb on-
pepeneHHas porosopeHHocTb ¢ Bill Moore (NC1L) - DXCC Manager. Ml
Takxe nmeem cornacue ot DK7YY-ARRL checkpoint-a B EBpone Ha BO3-
MOXHble pa3oBble BU3nTbl B 2005-2006 r.r. B YkpanHy Ha Halum MaccoBble
paauoniobutenbckme Gopymbl C LieNIbio NPOBEPOK 3asBOK HA AMMIOMbI
ARRL.

Hacrosuas nporpamma HadvHaeT paboTaTtb ¢ 7 mas 2004 roga.

Ha nepBom aTane nporpaMmbl NMPUHUMAIOTCS NMUCbMEHHbIE 3asIBKU C
o6s3aTenbHbIM NpunoxeHneM QSL kapTouek Ha cnepyowme aunnomsl: U-
DX-A, U-DX-A 160m, 5B U-DX-A (no xenanwuio n gocka), U-DX-A HR (no
xenaHnuio n pocka), U-DX-A HR#1 (no xenaHuio n pocka). Mepsbie 10

HOMEePOB Kax/A0ro 13 AnnioMoB 6yayT pasbirpaHbl B Buae notepen Ha Koh-
depeHumm UCC B mae 2004 r., ganblue HoMepa AuniomMoB 6yayT Bblaa-
BaTbCA B COOTBETCTBUM C AaTOl Nojayun 3asBku. Te, KTO yXe UMeIoT Aun-
nombl ARRL, HO XenawloT nofyuntb U aHanornyHble YKpanHcKne mMoryT B
BuAe 3asBku npeactaButb konuio ARRL-eBckol pacnevaTtku ¢ COOTBET-
CTBYIOLLIMMW [OMOSHEHNSAMU.

Bce matepuans! MporpamMmel, BUAbLI AUMNIOMOB U GOPMbI 3asiBOK B 61n-
Xaviwem 6yayuiem 6yayT BbinoxeHbl B VIHTepHeTe, agpec 6ynet coobuieH
[OMNONHUTENBHO.

MnaHupyeTcs BbINyck nevaTtHoro Gykneta «U-DX-Awards programms.

Yxe cevac xenawoowue MOryT nofy4ntb GopMbl 3asBKM U TUTYNILHOrO
nucta no agpecy: ut7qgf@a-teleport.com. Mo4ToBLIV aapec Ans nogayn
3asBok: JlatbiweHko Bnagumup ®epoposuy, a.q. 4850, r.3anopoxbe,
69118 nnn nepcoHansHo ogHomy 13 UT7QF, UX5UO, UX7UN, UY5ZZ.

Bce Bonpockl Mo AaHHOM ANMIOMHOM NPOrpamMmme LnTe:

Bnagumup - <m_uy5zz@a-teleport.com> (obnanarens DXCC HR, 5B
DXCC, DXCC 160)

Hukonaii - <ux7un@qsl.net> (o6nagatens DXCC HR, 5B DXCC)

FeHHaawii - <ux5uo@qsl.net> (obnagatrens DXCC HR#1, 5B
DXCC,DXCC 160)

Urops - <ut7qf@a-teleport.com> (obnanatens 5B DXCC, DXCC 160)

MOJIOXEHUE O 3AOYHbIX HEMMUOHATAX YKPAUHbI MO PA-
ANOCBSA3U HA KOPOTKUX BOJIHAX TEJIETPA®OM U TEJIE®GOHOM
2004 roagA

TenerpadHsblit YHemnuoHat YkpaunHel 6yaet nposoautbes ¢ 22:00 UT 13
mapTta no 01:59 UT 14 mapta, TenedpoHHbili Yemnumonat ¢ 22:00 UT 10
anpens no 01:59 UT 11 anpens 2004 r Ha auana3oHax 160 n 80 meTpos B
nBa Typa no aga vaca (1 1yp ¢ 22:00 no 23:59 UT, 2 1yp ¢ 00:00 no 01:59
UT) co ckBo3Hol Hymepaumeit QSO. MosTopHble QSO paspelueHo NpoBo-
[WTb Ha pasHbiX AManasoHax v B KaXA0OM Type, He3aBUCKMMO OT BpeMeHU
npeabiayuero QSO.

Kateropuu yyactHukos - SO MB, SO SB, MO MB (1 TX).

Kateropust MO MB (1 TX) npeaycmatpusaeT koManay 13 2-3 oneparo-
pos.

B trenedoHHOM YemnunoHaTte npoBOAMTCS OTAENbHbIA 3a4eT Cpeau one-
PaTOPOB-XEHLLMH NPU YCIIOBUW HANNYKS B Ipynne He MeHee 4 KONNeKTUB-
HbIx JIPC vnn 4 nigusnayansHbix JIPC.

KOHTpOnbHbIE HOMEpa COCTOSAT U3 YCNOBHOro 0603HayYeHns o6nactv n
nopsiakoBoro Homepa cea3u (DN001, KV001 u T.4.). Hymepaums no Typam
CKBO3Has.

3a QSO Hauncnsetcs 2 o4ka, 3a HOBYl0 obnacTtb 10 04KOB (O4KM 3a
061acTb HAYUCASIOTCS HA KaXAoM M3 [ABYX AMANa3oHOB, B KaXaoM Type
3aHoBO). O4KkM 3a KOPPECMOHAEHTOB He HauncnaoTes. MNepexoa ¢ anana-
30Ha Ha Anana3oH MOXeT ObiTb OCYLLECTBNEH He paHblue, Yem yepe3 10
MWHYT nocne npeaplayLwero.

PacxoxpaeHne Bo BpemeHn QSO ponyckaeTcsi He 6onee 2 MUHYT. By-
[eT NoABOANTLCS 3a4eT cpeam KnyboB (MPUHALNEXHOCTb K kny6y ykasbl-
BaETCS Ha TUTYNbHOM NKUCTE) U cpeaun obnacteit (cyneickas konnervs
BbIGMpPaeT OT 06/1acTn nyylme pesynbTaTtbl 3 KONEKTUBHbLIX U 7 UHAUBU-
nyanbHbix JIPC).

CnopTcMeHsl, 3aHaBlwre 1-3 MecTa B CBOMX NOArpynnax, Harpaxaa-
1oTca gunnomamu. A6ConioTHeIM nobeautensam B kateropusx SO MB,
MO MB (1 TX) npucsaunBaetcsa 38aHne YHEMIMUOH YKPAWHbI 2004 r.,
OHM HarpaxgatoTcs AunnoMamv, MmegansaMu, LeHHbIMU npudamu. Cnopt-
CMeHbl 1 KOMaHAbl, 3aHsBLWMe 2-3 MecTa, HarpaxaalTcs AunIoMamMm n
MejansaMu.

OTy4eTbl 32 y4acTVe B COPEBHOBAHMSIX BbINOJHAIOTCS B 91€KTPOHHOM BUAe
B popmarte cabrillo, ux Heo6xoaMMO BbICNATb B afApec CyAeiCcKoi konne-
rMmn He no3xe 25 gHel Nocne OKOHYaHUS COPEBHOBAHWUIA.

CypeiictBo TenerpadHoro n TenedoHHOro YemMnmoHaToB OCYLLEeCTBS-
eT Knesckas konnerna cygen. K 3ayety npMHUMatOTCa TOSIbKO 3NIEKTPOH-
Hble OTYeTbl, NMporpaMma Ais COCTaBneHus oT4eToB OyneT pasocnaHa B
obnacTtHble opraHuaaumn JIPY unu ee MoXHO 3anpocuTb 3abnaroBpemer-
HO B CyAeiCKol Konnernn. dnekTpoHHbIE OTYETbl MPUHUMAIOTCS TOJIbKO B
dopmare cabrillo, ux cnepyet HanpasnsTb No agpecy: ut2ub@ham.kiev.ua

Bonbluas np00b6a opraHn3oBaTtb B obnacrax NnoAroToBKY 3J1IeKTPOHHbIX
OT4YeToB. HpMeM 6yMa)KHbIX OTHEeTOB BO3MOXEH TOJIbKO OT paqwocraHuVm'
HaxoAasiLmxcs TeppnuTopunasibHoO B MeCTHOCTU, rge HeBO3MOXHO OpraHn3o-
BaTtb MOAroTOBKY 3JIEKTPOHHbIX OTHYETOB, UX Heoéxoqwmo HanpasJiiTe Mo
agapecy: 01010, Kues-10, a.9.99, JlskuHy A.B.

PAAUOMAPA®OH - 2003

B 2003 r. YkpauHCKUM rocyfapCTBEHHbIM LIEHTPOM Hay4YHO-TeXHU4eC-
KOro TBOpPYECTBA yyalleics Monoaexwu (nabopatopusi npuemHo-nepena-
IOLLMX YCTPOIACTB, 3aB. nabopatopwueit B.M.I'yces, UT4UWX) 6binn opra-
HM30BaHbI M NPOBEEHbl COPEBHOBAHWS MO PAAMOCBA3M CPean PaanoCTaH-
umii c onepatopamu B Bo3pacTte 1o 18 nert.

Mo cymme MecT B ecatky nyywmx sowwnun: UR6GWB, UTOAZA, URGGXA,
UU4JWR, UR4EYN, UR4EYT, UR4CXX, UR4AWL, UR4ZYD, UR4BWH.

Pepakuus xypHana «Paguoxo66m» nosgpasnser nobeguteneii n
HarpaxaaeT yka3aHHble KOJI/IeKTUBbI rof0Bo# nognuckoii Ha 2004 r.
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MoHTaX paano3/1eMEeHTOB
MeToAO0M Mamku

CoepuHeHvie feTanei namkon CerogHs WMpOKO NpUMeHsieT-
CS1, HECMOTPS Ha MOSIBIEHNE CUHTETUYECKUX KJ1eeB 1 LUNaTAeBoKk.
Papunonio6uteny nonb3yloTcs MArkMMm NPUNosiMU Ha OCHOBE 0J10-
Ba, MO3BONSAIOWMMY OrPaHNYNTL HAarpeBs Aetanen TemnepaTypow
0o +250°C. Y710 HYXHO Ans Ka4eCTBEHHOW nanikn?

Mpwnoun. Ona npunos mapku 63/37 ¢ TemnepaTypovi nnasne-
Hus 183°C pekomeHnayemblit pexxum navikn 230°C. Mprnon HyXHO
He TOMbKO pacniaBuTb, HO U 06ecneYnTb PacTekaemMocTb 1 CMa-
4MBaEMOCTb, OTCIOAa HeoOX0AMMOe MpeBbilLeHne TeMnepaTypbi
nnaeneHus. Temnepartypa npunos 1 TemnepaTypa xana nassib-
HVKa - ABe pasHble BeNNYMHbI. [N CTepxHsa (kana) nasibHuKa
pekomerpyemas Temnepartypa B cpegHem 315°C. Tennosas aHep-
rnms B COeAMHEHNe nepenaeTcs He MrHOBEHHO, NO3TOMY Ana NOA-
nepxanmns 230°C B Te4eHWe HYXXHOrO BPDEMEHW B TOHKE NanKu He-
06X04MM KOHTaKT C NasiibHUKOM, HarpeTbiM 0o 315°C, pnutens-
HOCTbIO 1-1,5 cek. YMeHbLueHne TemnepaTtypbl U BpeMeHu coeau-
HEeHWs 3NeMEeHTOB NPU Nanke MOXeT NPMBECTN K HEMOJIHOWM Cma-
4MBAEMOCTM NasieMoli NOBEPXHOCTY, yBENINYEHNe - CnocobCTByeT
npoueccy andPysnn megy B Npunoit 1 06pasoBaHns UHTepMe-
TanIN4ecKoro Cnos C BKIOYEHUSAMU XMMUYECKOro cocTasa
CuPbSn. 370 BeLecTBO C HM3KOW NPOBOAMMOCTBIO U MEXaHNYeEC-
Kv xpynkoe. Takow cnovi He Jo/mkeH npesbiwats 0,5 MkM, nHave
coeanHeHne ByneT HenpoyHbiM. ONTUMansHas [O3MPOBKA Npu-
nost o6ecneymBaeT cCoeMHeHME NPaBubHON GOPMbI (MEHUCK), 3TO
rapaHTMpyeT NPOYHOCTb M BO3MOXHOCTb BU3YalbHOr0 KOHTPOS.
Bce MeHWNCKM [OMKHBI MMETb BOrHYTLIN, HO MaKCUMasbHO Npnban-
XEHHBbIN K NPSMOMY KOHTYP. ECnn MeHnCK Bbinyknbil (kanns), He-
BO3MOXHO BU3YyasibHO OT/IMYNTL HAAEXHOe COeAVHEHME OT He Npo-
NasHHOro, Ha KOTOPOM MPUNON NPVHAN BLIMYKAYIO GOPMY 3a cHeT
NMOBEPXHOCTHOr 0 HaTskeHus. MNpruembl oNTMMU3aumnn KonmyecTsa
npUnos Ans MOHTaXa KOMMOHEHTOB:

1. MoHTtax DIP kopriycos (nnacTMaccoBble KOpnyca MUKPOCXEM
C ABYXPAOHLIM PACMOSIOXKEHNEM BbIBOLOB) M BCEX KOMMOHEHTOB,
yCTaHaB/MBaeMblX B 0TBePCTUS. BbiBOA KOMNOHEHTA AOMXKEH Bbl-
[aBaTbCs U3 NIOCKOCTU NevaTHon nnatel B npegenax 0,3...0,5 mm.
KNMHOBMAHBIN HAKOHEYHUK NasiibHMKa, cnerka 06ayXeHHbIn (ans
TOro 4To6bl 06ECNEeYnTb HAAEXHbI TeMnIOBOV KOHTAKT) BO34ei-
CTBYET Ha KOHTAKTHYIO NJIOLWAAKY NevyaTHOW nnaTbl, O4HOBPEMEH-
HO KOHTaKTMPY$ C BLIBOLOM KOMMOHeHTa. [lpyron pykov nogaeTcs
dniococogepxalLmii NPOBOMOYHBIV NPUMNOW, KOTOPbIV NIABUTCS O
HarpeTylo KOHTaKTHyi0 nnowaaky. PacnnaenexHsii dnoc n npu-
MoW CTekalT B MeTalIM3MpOBaHHOE OTBEPCTUE, 3aMONHASA ero.
Mopaya npekpatlaeTcsa cpasdy nocne o6pa3oBaHNs MEHNUCKa MeX-
Oy BbIBOAOM W KOHTaKTHOWM NoLLaaKkon. Beicota meHucka gomkHa
ObITb paBHa NONOBUHE AVAMeTPa KOHTAKTHOW NOLWaaKK.

2. [Navika MOBEPXHOCTHLIX MUKPOCXeM (Koprnyca Tuna «niaHap»
C PasnunyHbIM PacnofioxeHnem BbIBOAOB). [pumMeHseTca meTop,
«MVHW BOJIHA». HakoHe4YHMK nasinbH1ka cpesaH nog, yrnom. Cpes
numeeT yrnybneHve oS yBeNnMYEeHUs CUN NOBEPXHOCTHOTrO HaTs-
xeHuns. NpensapuTensHo 0THOPMOBAHHBIN KOMMOHEHT yCTaHaB-
NNBAIOT Ha nnaty, GIOCYIOT, 3aMNONHSAIOT «MUHUBOJSIHY>» Karnnemn
npunos 1 NPOBOAAT €0 CPasy Mo BCem BbiBOAAM. [pu ABMXeHUN
HaKOHeYHMKa Kaxapli KOHTAKT «MOrpyxaeTcs» B BOJHY MPUMEPHO
Ha 1 cekyHay, 3abvpas U3 Hee ONTUMasbHOE KOIMYECTBO NPUMOS.
JIMWHWIA NpUNON BTArMBaETCS B HAKOHEYHWK 33 CHET NOBEPXHOCT-
HOro HaTskeHns. [l03nposka Npunos NPoOMCXoauT asToMaTnyec-
Kn. Takum NpremMoM MOXHO BbINOSHATE MOHTaX NtoObiX NOBEpPX-
HOCTHbIX KOMMOHEHTOB Kpome kepammuyeckunx CHIP konpeHcaTo-
pos 1 BGA.

3. Montax CHIP koMNOHEHTOB ropsiyum Bo34yxoMm (Tepmode-
HOM) Ha nasinbHylo nacty. Mpwu aToi onepaumn TpeboBaHUs K A0-
31poBKe camble BbicOkue. NpodeccroHanbHbii MeTog, - 3TO Npu-
MeHeHVe MHeBMO403aTopa C BaKyyMHON OTCEHKOM.

CekpeTbl NPOM3BOACTBEHHbIX TEXHOJIOMMiA

O 6nectaweit noBepxHocTy. Takas NOBEPXHOCTb [OCTUraeTcs
[0CTaTO4HBIM KONMYECTBOM bJloca, MUHUMaSbHLIM NeperpesomM
MecTa narku u CBeX1M NpunoeM 3BTeKTu4eckoro coctasa 63/37.
MuHUMK3MpYa Bpems nporpesa, yaaeTcs nabexarb 3aMeTHOro
pacTBOPeHWs Meau B NPUMOe 1 06pa3oBaHus KPUCTaNIOB UHTEP-
MeTannnaa, npu HanM4yMm KOTopbIx He ByaeT Bnecka. Kak pobuUThb-

MAHACNIPABONHNK

€ 970r0? HyXHO AOCTAaTO4HO MAaCCMBHOE MeJHOe, B naeane - ce-
pebpsiHoe (0BycnaBnMBaeT 3HA4YUTENBHYIO TENIOEMKOCTb), C MHO-
rocnoviHeiM NiCrFe nokpbiTviem (rapaHTupyeT OT pacTBOPEHVS B
NpUMoe) Xano, MOLLHbIN HarpesaTesib (KOMNeHcMpyeT noTepu Ten-
JIOBOW 3HEpruv Ha pacniasfiieHne Npunos 1 Harpes MecTa Nanku)
M cuctema TepmMocTaTMpoBaHus (CTabunuavpyeT TemnepaTypy
xana). HyxeH 4yncTblii TpybuaTblil NPUMNOA U XOPOLIO MOArOTOB-
NeHHble MOBEePXHOCTW. Harpes A0/XeH OCyLLeCTBAATLCS He Bonee
1 cek.

XonogHas cnavika. HekoTopble npeaMeThl Henb3sa cnasTe Npu
BbLICOKOV Temnepartype, He NoaseprHys nopye. PekomeHayetca
cnepyiolLiee: OCaxaeHHas B MOPOLUKOOOPa3HOM COCTOSIHMM Mefb
nepemelBaeTcs B GpapdopoBON CTyMNke C KOHLLEHTPUPOBAHHOW
CepHOW KMUCNOTOWM A0 MONYyYeHUsi HEKPYTOWM TeCcTooBpasHon Mac-
Cbl. K 3TO KOHCUCTEHUMW, NMOCTOSHHO pasmMelurBas, [O6aBNSIOT
70 yacten pTyTn. Korga nony4vMtcs ogHopogHas amanbrama, ee
npombiBaioT B ropsidert Boae (50...70 rpag. Lienbcus) ona yoane-
HWS KUCNOTbI U 3aTeM JaloT el ocTbiTb. Cnycts 10-124acos amanb-
rama CTaHOBUTCS HACTOJIbKO TBEPAOM, HTO pexeT 0/1080. B Takom
BUAEe COCTaB roToB K ynoTpe6nenuto. Ero HarpesatoT A0 KOHCUC-
TEHUMM Pa3MsAryeHHoro BOCKa 1 CnavneaioT NnpeamMeThl; OCTbIB, aTa
amasibrama 04eHb Kpernko AepXuT cnasHHble 4acTu. OnbiTHOe uc-
noJsIb30BaHVeE NpK N0KanM3aumMn MUKPOTPELLIMH B ABUraTENSX BHYT-
PEeHHEero cropaHus, cnarka anoMUHUA U HepXaBeloLLen CTanu.

lpocToii croco6 nyxenus. BepyT 10 BecoBbIx yacTeli nosa-
peHHol conu, pacTBopsioT B 20 YacTax a3oTHOW kmucnoTel. K aT1o-
My pacteopy fobasnsioT 10 yacTell x10pUCTOro 01oBa (0NOBSIH-
HOW conu) n 2,5 4acTu XIOPUCTOro aMMOHMs (Hawartelps). K no-
JlydeHHoW cmecu fo6aBnsioT ewe 40 BeCOBLIX YacTel CONSHOM
KMCNOTbI M 3aTeM pa3baBnsIoT ee HeBGONbLUMM KONMYECTBOM BOAbI.
MpuroToBneHHas cMech roToBa k ynotpebnenuio. Mopnexaiuii
JIYXXEHWI0 NpeaMeT NpefsapuTesibHO O4MLLAeTCs TLLaTenbHbIM
06pa3oM, 3aTeM BCe 4acTu ero, KOTopble He JOMKHbI ObITb MOKPbI-
Tbl MONYAON, CTapatenbHO HaTupaioTcs canom. [lanee npeamet
MOrpyxaroT B MPUIrOTOB/IEHHYIO CMECb, B KOTOPOW OCTaBAAIOT, NOKa
cnoli nonyabl He NokpoeT Becb npegmeT. OBbIYHO LOCTAaTOYHO
1,5...2 yacos. 3aTem ero TwaTenbHO MOIOT B ropsyen Boge. [Mo-
MWUMO MCNpaBieHns 1 06HOBEHWS NOYAbI HA NOCYAE YKa3aHHbIM
€cnocob60M MOXHO MOKPbIBaTb OJI0BOM A1 NpefoXpaHeHus oT
pXaB4¥HbI PA3HOr0 poJa Mesnkne MeTannmyeckme npeameTsl: pbl-
60/10BHbIE KPIOYKW, KankaHbl, IPOBOMIOKM U T.[4.

CoobLeHne 0n0BSIHHOMY NPUMOI MeaHoro ugeta. Ans npu-
nosi MeAHbIX YacTel yallle BCero ynotpebaseTcs 01080, HO Takoi
NPUNON OTAINYAETCH OAHUM HEeQOoCTaTKOM: B MeCTax crnariku ono-
BO HEKPACUBO BblaensieTcs 6enbiM N9THOM unu 6enoit Nonocol Ha
MefHOM dOHe CrasiHHbIX YacTel. [ns ycTpaHeHus HepocTaTka
pekoMeHAyeTCs MecTa NPMNos NOKPbITb HACKILLEHHLIM PACTBOPOM
MeOHOro Kynopoca, anis atoro 10 yacTeli kynopoca pacTBOpsioT B
35 yacTsax Boapl. [OKpbITEIE YACTM NPMNOS PACTMPAIOT, 3aTEM Xe-
JIe3HON NPOBOIOKOM OMEAHSIOT CNaviky U BTOPUYHO MOKPLIBAIOT
ee pacTBOPOM W3 OHOM 4ACTWN HACBILLEHHOW KYNOPOCHOW Meay 1
[BYX 4aCTelN HACbILLEHHOr0 LMHKOBOro Kyrnopoca. PactupaioT no-
KpbITUe LMHKOBOW nanoykon. O6paboTaHHble MecTa craikv MoryT
ObITb OTNONMPOBAHbBI M TOrAA BLICTYNAOLLME HaCTV ONIOBSHHOIO Npu-
101 COBEPLUEHHO CIMBAIOTCA C MEAHBIM TOHOM CMasHHbIX 4acTen.

Kanudonb, ¢pnioc - YemM OHM OTAMHAIOTCSA, KOTAa U 4TO Npu-
MEHSATb?

KaHndonb: HeoumnLLeHHyo KaHMbOob NCNONL30BaTL B COBPE-
MEHHOW 3N1eKTPOHUKe KpaiHe HexenaTtenbHo. OgHako, 3To gony-
CTVMO A1 NANKW 3NEKTPOTEXHNYECKMX N3O UAKN NNaT C Kpyn-
HbIMU NPOBOAHMKAMM, FAe NNOTHOCTb MOHTaxa pepaka. KaHndonb
COOEPXMUT Ky4y HaTypasbHbIX MPUMecel, KOTopble nocne Moau-
$pukaummn nog BO3NENCTBUEM TEMa 1 KNCI0Tbl CTAHOBATCS ONACHbI-
MW C TOHKV 3PEHNS KOPPO3UM 1 3NEKTPUHECKON NPOBOANMOCTY.

PactBop kaHndonm B cnupTe uam GeH3nHe: COOTHOLLEeHWE
MOXeT OblTb PasHbiM, HO U 3TO HUYEro He MeHsIeT OT BbILLEONU-
caHHoro cny4as. NpucyTcTByeT Ta Xe rpsidb, NPUBHECEHHAs C OeH-
31MHOM ¥ CNUPTOM. Takue nnaTbl HAAO0 MbITb BCEMU BO3MOXHbLIMU
cnoco6amu. HeouunteHHas kaHndonb LWMPOKO pacnpocTpaHeHa
B XO35CTBE, ee NPOWN3BOAHbIE UCMONBb3YIOT MY3bIKAHThI A8 Ha-
TUPKKM CTPYH. Kanndone, nponssoammas dpupmamu Multicore nnm
Alpha Metalls ans Hyxa, 31eKTPOHHON NPOMBILLNEHHOCTH, Hanbo-
nee noaxoouT Ana paauontobuteneli n npocdeccnoHanos. B ote-
4eCTBEHHON NPOMBILLNEHHOCTU eCTb pasfeneHvne KaHnponn Ha
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mapku: A n B. ina moHTaxa POA pgonyckanocb NpMmMeHeHve Ka-
Hudonm mapku A. B ycnosusix gomatuHen nabopatopum kaHndonb
onpepenseTcs BM3yanbHO. Haumnyywas - nMeeT CBETNO-XeNThIi
CBeT, Npo3payHa, 6e3 BKoYeHN. OnbITHbIE MOHTAXHWUKN PeKo-
MeHaytoT Multicore noTomy, 4TO OH COAEPXMUT He OAHY, a 5- 6 xun
¢$nioca B NpoBoNoYHOM npunoe. Hannune Takmx kaHanos obecne-
ynmBaeT kayeCTBeHHOe pacnpepeneHve Gnoca No NOBEPXHOCTU
pacnnaBAeHHOro Npunosi, aTo BeAeT K 04UCTKE MOBEPXHOCTU OT
OKMCNIOB MEHBLUMM KONIM4YeCTBOM (Jiioca, 4TO, B CBOIO O4epelb,
MWHUMU3NPYET KONMYECTBO 307l U Wnama. MuHycom sBnsieTcs
OTHOCUTEeNbHAs JOPOroBU3HA Takon Mapku.

®dniockl aneKTPoHHOro knacca. OCHOBHOE OT/M4Me 3akitoHa-
eTcs B CTeNeHn KUCNOTHOCTU. YeM cTapee nasieMblii BaMU KOH-
TakT, 4eM 60sbLUe Ha HEM OKMCIIOB, YeM 3T OKMCITbl YCTONYMBEE K
KMCNOTe, TEM BbiLe JOMIXHA OblTb KUCNOTHOCTL duioca. MoaTomy
MbITb U3[eNIne Nocne Takom nankm pekomengyetcs scerga. Konm-
4eCTBO PIOCa AOMKHO ObITb MUHMMAIIBHOE, HO AOCTATO4HOEe 415t
OCYLLLeCTBNEHUS CBOMX DYHKLMIA: yaaneHus rpsiav, okmucnos, obec-
neveHune pactekanus n ¢opmoobpasosaHus npunos. Cambim pac-
NPOCTPaHEeHHbIM KYCTapHbIM CNOocOOOM cHMTaeTCs nmaiika ¢ npu-
MeHeHneM TabneTku acnmpuHa (aueTuacanuunnoBoi KUCIOTHI).
Crapble KOMMOHEHTbI, XPaHsLLMeCs Koe-rae u koe-kak, Co Bpeme-
Hem 06pacTaloT Ha BbIBOAAX CMOEM HeoByXMBaeMON Macchl.
Tabnetka NOMOXET, €CAn He BCe Tak 3anyLLeHo.

Mapkupoeku npunoes. OCT 4 0.033.200

Bce npunoun copepxat 59-61% onosa, octanbHoe CBWHeEL,
Byksa «[1» B KOHLE 03Ha4aeT, 4TO NPUMON NOBLILLEHHOW YNCTOTHI.
Byksa «M» - B npunoe gomkHa 6biTb Meap B Ananasoxe 1,2-2,0%.
TemnepaTypa OKOH4aHUS NONHOIO MAaBNEHUS:

MOC61; NOC61-MM - 190 °C

MOC61M - 192 °C

BpemeHHoe conpoTusneHne paspeisy npu 20 °C

MOC61; MOC61-M - 42.18 x 1076 H/KB. M

MOC61M - 44,18 x 1076 H/KB. M

TennonpoBOAHOCTb:

NOC61; NOC61-M - 50,24 BT/(M*K)

NOC61M - 48,98 Bt/(M*K)

YaenoHoe aneKTpryeckoe ConpoTUBNEHNE:

MOoC61; NOC61-M - 0,139 x 107-6 (Om*M)

NOC61M - 0,143 x 107-6 (OM*m)

MOCG61M He paspelleH K NyXeHWIO 1 Naike B TUMNISX U BaH-
Hax 13-3a NOBbILLEHHON CKNOHHOCTU K 3€PHUCTOCTM Cnnasa npw
3aTBepAEeBaHUN M ryCTOTbI pacniasa, 4To yXyALaeT ero TEXHONo-
rmyeckune CBOMCTBA.

MasanbHUKK

Kepamunyeckuii Harpesatesib. BeinyckaioTca BapuaHThl € ycTa-
HOBKOI HakOHeYHWKa (xana) cHapyxwu, nMbo BHYTpW Kopnyca.
JlOCTOMHCTBO TakoW KOHCTPYKLMWN B Masnoin TEMIOBON NHEPLMOH-
HOCTW, T.e. NasIbHUK MOC/e BKIIIOYEHWUS MOXET BbITW Ha pabo-
yyio Temnepatypy 3a 10 cek. Ho npu pa6ote ¢ MHOroCNOMHLIMU
nnaTamu, Uav B YCNOBUSX CUSIbHOMO OTBOAA TeMa, Ha4MHaeT CKa-
3bIBATLCA HM3Kas TEMIONPOBOAHOCTb KEPAMMKM (MO CPABHEHWUIO C
Me[blo), U TeMnepaTypa nagaert.

HuxpomoBeiii HarpesaTtesib Ha MEAHOM cepaeyHuke. Harpesa-
€TCs OH MefieHHo, NpumepHo 250 rpaaycos ¢ 20 (KoOMHaTHas Tem-
nepartypa) 3a OAHY MUHYTY, 3aTO HMKaK1X NpobniemM ¢ KoOMneHca-
uven Tennosbix NOoTepb. Pasnnyne B TennONpOBOAHOCTU YCUIIN-
BAeTCA 13-3a PA3HOW CUCTEMbI KPEMIeHNs HaKOHeYHUKa. Y nassib-
HukoB ¢upmel PACE, Hanpumep, HaKOHeYHWK npuxumaeTcs 60-
KOBbIM BMHTOM MO BCEN AANHE K MeOHOMY CepAeyHUKY Harpesa-
Tens. Mnowapb TennoBoro koHTakTa Gonblias. B cnyyae ¢ kepa-
MWKOW CUABHBIV MPVXUM MCMONb30BATh HENb39 BCNEeACTBUE XPyn-
KOCTV MaTepwuana, HakOHeYHUK OAEBaEeTCs NN BCTABNSETCA B Ha-
rpeeatefib C BO3AYLUHLIM 3a30POM, MPEnaTCTBYIOWMM Tensone-
pepade. BaxHenwuii napameTp npu BbIGOPE MHCTPYMEHTA Naiiku
- HagexHocTb. Kepamuka BblAepXMBaeT BbICOKME TeMnepaTypel,
HO MpV 3TOM MJI0X0 NEePEHOCUT BbICTPLIN HarpeB v oxnaxaeHue,
06pasys MUKpPOTPELLMHbLI. COBPeMEHHas TEXHONOMUS PYYHON Nainkm
npeanonaraet, YTo Ha paboyeM MecTe MMeeTCs BnaxHas rybka
NS CHATWSA MPUNOS 1 HACNOEHUI C NOBEPXHOCTM Xana. Ho MOXHO
3¢hPEeKTUBHO MCMONL30BATL MATKYI0 METaNINYECKYI0 CTPYXKY,
Hanopo6ue Tol, KOTOPLIMK YUCTAT Nocyay. Kak npoucxoamT nai-
ka? HabpaB HeKOTOpoe KOMMHYeCTBO NPUMos € (GOCOM Ha Xano,

MOHTaXHVK COeAMHSIET CnanBaemble 3NEeMEHTbI 1 Xano ¢ Npuno-
eM. Bcst macca npunost nepexoamT B Xnakoe COCTOsHWeE, NpUnoi
pacTtekaeTcs Mo MecTy naviku. HekoTopoe KOnnM4ecTBoO matepma-
na crnaveaeMblx AeTanein nepeLuno B NPUMon, KOTOPLIN ocTancs
Ha xane. MasnbHUK OTNOXEH, UHTepMeTanInas! (HAPOCTbl HEOAHO-
POAHOro XMMMYECKOro COCTaBa Ha xane) pacTyT... Kak npasuno,
Xano HauMHaloT YNCTUTb, Koraa 3ona Gloca HadMHaeT MeluaTb
pabote. Ounwaiite xano nepeg Habopom npunos!!! Toroa npu-
novi B MecTe naiiku 6yaet ceexum, 6e3 okucnos. Knybok meTan-
NINYECKON CTPYXKM O4ULLLAEeT Xano nasnbHuka apPekTuBHO 1 6e3-
BPenHoO.

TexHuka 6e3onacHocTn

Mbl AbILLMM TEM, 4YTO Mbl NasieM. BbigenseTtcs 0n10Bo, CBUHEL,
Kagmui, cypbma, KaHn@onb, HaTypasbHble 1 CUHTETUYECKKe pa-
cTBOPUTENN U aMynbraTopbl. KaHndonb 1 cuHTeTudeckne nobas-
KM MOAMPULMPYIOTCA 1 BCTYNAIOT B peakumio. MOHTaXHUKY rpo-
34T napel GAIOCOB (CMOTPU TEXNACNOPT Ha NPUNOoN 1 GAIC, 1 Na-
CTy) n nx MO,EI,I/I(DI/IKaHTbI, B TOM 4ucne 6yKeT OpraHn4yecknx Kunc-
NoT, conew, CBMHLA.

Haunbonee pacnpoctpaHeHHble NpodeccroHanbHble 60ne3Hn
PafVOMOHTaXHWKOB - anneprus, pasgpaxeHve CaMsuctoin 06o-
noyku, cnabas conpoTUBASIEMOCTb K pecnupaTopHbIM 3abonesa-
HVSM, 1 BEHL,OM BCeMy actMma. Jliogam, Ybm npepky cTpagany ac-
TMOW, cnepyeT ANs COXpaHeHUst 300pPOBbs UckaTb cebe apyroe
npussaHve. Camoe 5¢pdeKkTnBHOEe CPeACTBO 0300POBNEHNS - BE-
YepHuMe NPOoryJsikn Ha CBeXeM BO3ayxe (ny4lle 3aropoaom) u apl-
MOynoBuTENn Ha paboyem mecTe. Jliobble paboThl C NEPEHOCHLIM
9N1eKTPOVHCTPYMEHTOM, €CNM OH He CHabXeH KOpnycoMm C ABOM-
HOW n3onsaumnel (NasnbHUK He CHaBXeH), LONYCKATCs BHE NOMe-
LLleHVIVI C U30IMPYIOLL MM NOJIOM TOJIbKO NP HANPAXXeHUU NUTaHUA
He 6onee 36 B. K coxaneHuio, MOLLHbIX NasNbHUKOB C TakMM pa-
604nM HanpshxeHneM Bbl He HaaeTe. MoaTomy, 4ToBLI 06e30ona-
cuUTb cebsa oT nopaxeHud TOKoM, cnenyet npeanpuHATb Mepbl 3J1eK-
Tpuyeckoi 6e3onacHocTu.

FMOGPUAHDLIA MOHTaX Paano3N1EMEHTOB

Haunbonee nonynspHeiM cpepy pagvoniobuTeneli ¢ pasHbim
YPOBHEM MOArOTOBKM ABASETCSH NEYaTHbIN MOHTaX PaaVo3ieMeH-
TOB. TEXHONOMMIO €ro 3HAeT KaXAblii: YepTex COeaNHEeHU, CBep-
NeHvie 0TBEPCTUI NOJ, BbIBOAbI 3/IEMEHTOB, HAHECeHUe 3aLUNTHO-
ro cnosi, 3aTem TpasneHve.

Heckonbko net Hasag, Wpokoe pacnpoCTpaHeHne noay4uns
MeTOL, TPaBneHns GonbrMpoBaHHbIX NNAT C HAHECEHHBLIM Ha NPO-
BOZSILLYIO MOBEPXHOCTb 3ALUMTHBEIM CNOEM C MOMOLLLIO KOMIMbIO-
TEPHbIX TEXHONOTNA.

MeTog ne4aTHOro MOHTaxa onpaeaeiBaeT cebs fAecaTnneTns-
MW 1 nonynsipeH cpeaun paguontobuteneii. OnuceiBaTh ero nNog-
po6HO HeT, noxanyi, HeobxoaMMocTu. Ero otnuynTenbsHele nono-
XUTENbHbIE YePTbl: KOMNAKTHOCTb, HAAEXHOCTb, BUOPOCTOMKOCTb.

OTpuuartensHas yepTa - He camas Jy4lias BOSMOXHOCTb 3a-
MeHbI 3/IEKTPOHHbIX 3/IEMEHTOB NPW BbIX0Ae X U3 cTpos. [ng 3a-
MeHbl MMKPOCXeMbI, Hanpumep B niaacTtMaccosom kopnyce DIP,
BMasiHHOV B NjaTy METOAOM NeYaTHOro MoOHTaxa, Heo6XoAMMO NN
HarpeBaTb MOLLHbLIM NasbHUKOM OLHOBPEMEHHO BECh PSL, BbIBO-
nos (4, 7, 8 a T0 1 12) nnun OTKyCbIBaTb BbIBOAbI Kycaukamu co
CTOPOHbI PACMONOXEHNS 3IEMEHTOB, a 3aTeM C MOMOLLbIO Nasib-
HVKa M N1HLETa BbITackMBaTb OCTATKV BbIBOAOB M3 NeYaTHON nna-
Tbl. [ocne 3T0ro He06X0AMMO NPOYUCTUTB B MIATE OTBEPCTUS ANS
YyCTAHOBKM HOBOW MMKpOCXeMbl. [1pn 3ameHe MMKpOCxeM Tuna
«nnaHap» 6e3 HeoHX0ANMBIX MHCTPYMEHTOB NMPUXOANTCS COBCEM
TPYAHO.

Mexay Tem, Kakvme cnocobbl MOHTaxa pafno3/1eMEHTOB Mbl
elle 3HaeM? PaccMOTPUM HECKONbKO M3BECTHbIX METOA0B, KOTO-
PbIMW MOXHO BOCMO/Ib30BaTLCS B YCNOBUSAX AOMALLHel nabopaTto-
pun.

MeTop, HaBeCHOro 1M rmbpuaHOro MoHTaxa No3BoNseT CKPy-
4MBaTb BbIBOAbI 3N1EMEHTOB Mexay coboi 1 cnameBaTb Takue co-
edVHeHus. B yqacTke CTeKNOTEKCTONMTA AN FreTUHAKCa, NULLIeH-
HOrO NPOBOZASLLEro CN0s CBEPNAT OTBEPCTUS ANS BbIBOAOB dJ1e-
MEHTOB, & CaMu BbIBOAbLI COeAMHSIOT C 00paTHOI CTOPOHbLI UMMPO-
BM3MPOBAHHOWM NnaTbl N30MPOBAHHBIMW NEPeMbIYKaMn Takxe
MEeTOAO0M Nankn. 3TOT METOA, YTO HA3bIBAETCH, NS NEHVBBIX.

Bropovi BapuanT: Npy NnpuMeHeHnn 0gHOCTOPOHHE GOsbrn-
POBaHHOIO CTEKNOTEKCTONMTA B MPOBOAALLEM CJIOE NPOPe3anTcs
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cKasbnenemM U3oNsLUMOHHbIE JOPOXKU, Pa3Aenss BCIO NPOBOASLLYIO
NOBEPXHOCTb Ha CekTopa. PagnoanemMeHTsl MOHTUPYIOTCS Tak Xe,
Kak B MpeAplayLiiemM BapuaHTe, TONbKO NepemMblikamu, CoeauHsIo-
LLMMW BbIBOAbI 3IEMEHTOB, CyXaT U30/IMPOBAHHbIE APYT OT APY-
ra JOPOXKM TOHKOro NPOBOASALLErO CNOs. Takov MeTon, YyTb CNOX-
Hee npepblayLLero, OAHAKO, BCe PaBHO No3sonseT 060nTncL 6e3
KMCNOTbI, TPABNEHNS U KPACKM.

Cambliii NpOCTOV MeTOA, HO He CaMblii AelleBbli, 3akno4aeT-
Csi B TOM, YTO B MarasvHe pafvMoTOBapoOB HEOOXOAMMO 3aKynuTb
nepdOpPUPOBAHHYIO (C NPOCBEPSIEHHLIMU 001Y>XKEHHBIMU OTBEPCTU-
AMU, NOYLIMMW PASaMn) MOHTXHYIO NnaTty (OHWM NPOAAIOTCA Kak
NPOBOAA - NOrOHHLIMM METPamu), 0TpesaTtb KyCOK Mo CBOEMY YC-
MOTPEHMIO 1 BNasTb B HEro paanoanemeHTsl. C Apyroli CTOPOHbI
nnatel K MecTam naiku BbIBOLOB 31IEMEHTOB He0OX0AUMO npuna-
MBaTb NepPeMblikM1, HanNpuMep U3 MOHTaxHoOro nposoga MIrTd-
0,4 (ceyenvem 0,4 Mm), coeguHslOLLINE 3NEMEHTbI Hanogobue
[0POXeK B neyatHon nnate. K cnosy cka3aTb, TAKOM MeTOf, TaKkKe
He N03BONSIET BLICTPO M KOMMOPTHO 3aMEHSATb INEKTPOHHBIE ane-
MEHTbI B MOHT@XHbIX Niartax.

MeTopa, BO3AYLIHOW CKPYTKM BLIBOLOB 3M1IEMEHTOB (M Mamnku
coefnHeHuit) 6e3 BCSKOM onopsl BOOOLLLE He BblAepXM1BaeT HUKa-
KON KPUTUKMN.

EcTb ewe oanH adbPekTnBHLIN METOA MOHTaXa PaanoafieMeH-
TOB - 3TO METO/, Naiky BbIBOAOB K NMPOBOAALLEMY PONbrVpPOBaH-
HOMY C/OI0 CTEKJIOTEKCTOIMTA CO CTOPOHbI 3TOrO ¢1os. Mpun aTom
HeT HeoOX0AMMOCTM Aaxe B CBEPSIEHNN OTBEPCTUIA NOJ BbIBOAbI
3N1EMEHTOB.

OTAnunTENBHbIE NONIOXUTENBHBIE YePTbl TAKOrO METOAA B TOM,
4TO OH MO3BOJSIET JIETKO 3aMEeHATb N0Oble 3NeMEHTbI U3 KOHCT-
PYKLMM NPU X BbIXOAE M3 CTPOS. [1ng 3TOro 4OCTaTO4HO XECTKO
3aKpenunTb CTEKII0TEKCTONNTOBYIO MIATY M C MOMOLLbIO NMMHLETa U
MasIOMOLLHOMO NasfibHUKA OTNAasATb BbIBOAbI MOAO3PUTENLHOO S/e-
MeHTa. Takov mMeTon No3BONsSeT ObICTPO 3aMeHsTb obble 0au-
HOYHble BNEeMEHTbI B NaTe U Lenble MUKpocxeMmbl. [ing akcnepu-
MeHTasIbHbIX YCTPOWCTB, pa3pabaTtbiBaeMblX Y UCMbITHIBAEMbIX B
nabopartopuu paguoniobuTens, Takoin MeTo, Ha MoV B3rNsiA, siB-
nseTcs onTuManbHbiM. OCTaHOBUMCS Ha HeM NoapobHee.

Mpn NpoeKTMpPOBaHMM INEKTPOHHOrO YCTPOCTBA PaANOIOOU-
Tenb onpeaenseT pasmepbl OyayLlen MOHTaXHOM nnatel. 3aTem

MARUNCTIPABONHNK

HYXXHO c034aTb Ha Bymare 4epTex COeAIMHEHNI 1 PACMONIOXEHWI
3/1IEMEHTOB Ha nnarte Takum 06pa3om, 4ToObl NPOBOASLLMIA CNOI 1
3/1IEMEHTbI HAXOANAMCb B OAHON NAOCKOCTU (C OAHOM CTOPOHbI Nia-
Tbl). CornacHo yepTexa, B XeCTKO 3aKpenneHHOn nnaTe, ckasb-
nenem (MM OCTPbIM HOXOM) NPOPe3aeTC TOKONPOBOASALLNIA COWN
(oH nmeeT TonwmHy 0,01...0,08 MM B 3aBMCMMOCTM OT TOJILLMHBI
CTeKNoTeKCToNMTa) A0 TOro, NOKa He NOKaXeTCs OCHOBHOW CTek-
JIOTEKCTONMTOBBIV MaTepuan. Takue n3onupyiowme 4OPOXKN ae-
NIAT NPOBOAALLMIA Croli Ha cekTopa. Mmesa nepep coboi cnpoek-
TUPOBAHHbIN Ha ByMare YepTex CoeAMHEHUIi 3IEMEHTOB, He CIOX-
HO YBUIETb, e OHW OyayT yCTaHoBMeHbl Ha nnate. MecTa npeg-
NONOXWTENBHON YCTAaHOBKM BbIBOLOB 3/IEMEHTOB 00/1yXXMBaOTCS.
MockonbKy NPOBOAALLNIA CIOV COCTOUT M3 MEAHOW OCHOBbI, 0611y-
XUBaHWe HeBONbLUMX YHaCTKOB Kaniaei 010Ba BO B3aMMOLEVICTBUM
¢ GNIOCOM (MM Ha KpariHUii cinyyan ¢ KaHM@Obio) He cCocTaBnseT
Tpyza. Cnegylowmm atanom Heobxoammo oThopmoBaTh 1 0bpe-
3aThb BbIBOAbI 3/IEKTPOHHBIX 3IEMEHTOB TakUM 06pa30M, YTOObI OHM
ONTMMAaJIbHO NMOMECTUINChL HA OTBEAEHHOM A1 HUX Ha YepTexe
yyactke. Kaxzablii 06pe3aHHbIli BbIBOA, 3eMeHTa Heo6X0anmo B
KOHLLe 3arHyTb Ha 2...3 MM 4115 Toro, YTo6bl NnoLLaab naiku BeIBO-
a K nnate 6blna MakcumanbHoin. Cnefylowmii war - ycTaHoBka
3IeMEHTOB Ha NniaTy B COOTBETCTBUU C YEPTEXOM COeOMHEHWI;
0N 3T0ro 0TOPMOBaHHbIE BbIBOAbI 31EMEHTOB COBMELLIAIOTCS C
0061y>XeHHBIMM y4acTKaMmn TOKOMPOBOASLLErO CNOs U CavnBaioTcs
ropsyen narkow. lMpasuna cnavky OCTalTCs KNAaCCUYEeCKUMU -
HexenaTeNibHO NeperpeBaTh BbIBOALI 3NeMeHToB 6onee 1 cek.

HapexHOCTb Takol nnatbl He ycTynaeT ne4yaTHOMY MOHTaxy.
XoT4, pagn cnpaBensIMBOCTU, HYXHO 3aMeTUTb, 4TO Tako MeTOf,
npocT U BbICTP, HO NpeAHa3HayeH, rnaBHbIM 06pa3oM, Ana Hana-
XMBaHWS 9KCNEePUMEHTAsIbHbIX CXeM, KOrAa 4aCTo BO3HUKAET He-
06X0aMMOCTb 1062BUTb UK YOANUTL HEKOTOPbLIE 3/IEMEHTHI.

Mpy co3gaHny OpUrnHanbHbLIX YCTPOWCTB, AN TOro, YTOObI
nnaH CoeanHEHWI 3N1eMEHTOB Heb3s b0 YCTAHOBUTL NOCTOPOH-
HeMy nuuy, Takoin meTon Haumbonee npurofeH. B atom cnyyae
nocne naikv HeoOXoAMMO 3aNUTb BCIO NAATY CI0EM TEMHOIO Jlaka.
Mocne aToro BolgepxaTtb Bpems 3...4 CYyTOK AJ1 BbICbIXaHUS.

AHanorun 3apyo0eXHbIX U 0Te4eCTBEHHbIX
TUPUCTOPOB U CUMUCTOPOB

B3anmHOe COOTBETCTBME OTEYECTBEHHbIX U 3apyOeXHbIX TUPUCTOPOB 1 CUMUCTOPOB, CBEAEHHbIX B TabnuLy, NPOBEPEHO MHOIO B
pesynbTaTe AnTeNnbHOM paboThl C COBPEMEHHOW CNPaBOYHOM NMTEPATYpOi U NOATBEPXAEHO npakTukon (Matepran MuHucnpaBoyHN-

ka nogrotosneH Angpeem Katukaposbim, r.CaHkT-MNeTepbypr).

3apy6. Tun OrTey. aHanor 25KH01-25KH08
10FCRL T10-10 30TN60
10PCRNL 244TB1-244TB5
TAG10-800 T112-10 2N686-2N688
TAG10-90 2N2888
101RC20 T15-160 2N2889
101RA110 10PCRL
101RC25 2N1843A--2N1845A
101RC30 TUG840
101RC40 TUG940
T161-160
101RC50 TUG1040
101RC60 2SF734
101RC70 SKT24-08C
101RC80 SKT24-10C
100AC100 SKT24-12C
100AC40 TC160-100 SKT24-14C
100AC60 SKT24-16C
2N683-2N685 T122-25 BTW48-400

TC122-25 BTW48-500
T16-250 BTW48-600
T143-630 2SF782 T141-80
2SF126 T142-80
122225 2SF783 T151-80
2SF128 T152-80
2T112-10 28F784
T112-16 28F130
T10.40 2SF785
T131-40 C45A
T132-40 CasB
T141-40 C45C T952.80
C45G
C46A
Cc46C
C46G
T232-50 casB
C46H
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C46A 3apy6. Tun OTeu. aHanor BTW31-1200R
C46C T8420M BTW40-200R
T242-32
C46G T8410B BTW40-400R
TC142-80
C46B T8410D BTW40-800R
C46H T8410M BTW92-1000RM T15-32
60TR20 TKAL110 28F122 T10-80
60TR40 TKAL120 244TB1 T143-630
60TR60 100AC40 C390E T153-800
60TR80 100AC60 C390M T253-800
60TR100 T143-500 TKAL180 TC161-100 BTW92-1000RU T142-32
60TR120 100AC100 2N2574 T123-200
80TR10 TKAL1100 3654-3659
80TR20 TKAL1120 PSIH800-1
80TR40 FB150A4 PSIH800-2 T253-1000
662727 T120KB PSIH800-3
662729 T220KB PSIH800-4
662731 T320KB 101RC20 T15-160
662T33 T420KB BTX38-500R T15-100
T253-1250
662T35 T520KB 30TN40 T15-250
TC122-20
C601N T530KB 30TN80 T123-250
C601T T620KB 30TN100
C601P T820KB 30TN120
C148S30 T1020KB FT250B4
C148N30 T1220KB FT250B6 T171-250
C148T30 2N2548-2N2550 FT250B8
C148P30 NLC178A FT250B10
T171-200
C149A10 TB151-63 NLC178B FT250B12
C149A20 NLC178C C390EC
C149B10 81RM10 C390N
C149AB20 81RM20 C390T
C149C10 81RM3081RM40 C390P
T171F400EEC TB171-200 81RM50 FT800C4
T353-800
2N6142 TC2-10 81RL50 TY125 FT800C6
FB150A16 TC160 82RL50 FT800C8
PT260 TC2-63 81RL60 FT800C10
37TB1 T4Y50 82RL60 FT800C12
T171F600EEC 81RL80 FT800C16
T171F800EEC 2N6397-2N6399 T2-12 C578-10gv2
T171F1000EFC TB133-200 2SF932-2SF939 T16-400 C579-10gw2
T171F1100EFC C380A T133-400 C578-12gu2 TB171-160
T607011374BT 2N1844-2N1850 T10-16 C579-12gv2
TKAL210 TAG665-500 C579-12gv3
TKAL220 TAG666-500 CR31-104CA
TKAL240 TAG675-600 CR31-104BA
TC171-250 T10-12
TKAL260 2N3668 CR31-104AA
TKAL280 2N3669 CR31-204DA TB1 160-80
TKAL2100 2N3670 CR31-304CA
BCR150B20 2N1842B-2N1848B T122-20 CR31-304BA
BCR150B24 2N6168-2N6170 T10-20 CR31-404DA
TC161-160
FB150A20 2N691A, 2N692A T10-25
(OkoHyYaHue B crnenytoLemM Homepe)
FB150A24 2N683-2N685 T122-25
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MHorogmnana3oHHblIe HanpaBJiIeHHbI€ aHTEeHHbI

HanpaBneHHas nosopotHas KB aHTeHHa Ha 5 ananasoHos (10...20
M) u gaxe Ha 7 (10...40 M) onana3oHOB - BNOJIHE aKTyanbHOE Paamo-
niobutensckoe naaenne. BonbWMHCTBO BeayLLMX NPOM3BOAUTENEN
MMeIOT B CBOEI HOMEHKIaType HeCKOJbKO NATUAMANA30HHbIX aHTEHH,
OTANYAIOLLMXCA NapameTpamu u LeHon. Kaxaasa n3 dupm, Kkak npa-
BWJI0, UCMOJIb3yeT CBOM OTPabOoTaHHbIe 1 CTaBLUMe CTaHAAPTHBIMU CMO-
co6bl MonyyeHns MHoroguanasoHHoctn. Hanpumep, FORCE-12 npu-
MeHsIeT nepemexaloLieecs PacrnoioXeHne 3NEeMeHTOB pasHbIX Aua-
na3oHoB (XR5, 5BA), MOSLEY ucnonb3yeT 60MblIOe KONMYECTBO
pe3oHaHCHbIX Tpanos (PRO-67, PRO-96), HY-GAIN - akTUBHbI N0~
ronepuoanyecKnii 3J1IeMeHT B COHETaHNMN C «TPanoBbIMU» AVPEeKTopa-
mu (TH-11), TITANEX - pasHo06pasHble MPOBOJIOYHbIE NOrONepuo-
Ouyeckne aHTeHHbl. HoBuHky npeanoxuna StepplR - anemeHThl eé
AHTEHHbI U3MEHSIIOT CBOM Pa3mepbl C MOMOLLbIO 3IeKTPOMEeXaHnyec-
KOro npuBoAa no KOMaHAam PacnosiokeHHOro BHU3Y MUKpOMpoLec-
copHoro yctpoiicTea (lMpum. pea.: nogpobHee cM. Ha cTp.10).

B npennaraemoii ctatbe KpaTko pacCMOTPeHbl OCHOBHbIE JOCTOMH-
CTBa U HeOCTATKM CTaHAAPTHbLIX CnocoboB co3panHnsa MHoro[lmana-
30HHbIX AHTeHH (MOA). Janee onucaH COOCTBEHHbIN BapuaHT, Mo-
3BOSIAIOWMIA B rabaputax 3-anemeHTHOro BonHosoro KaHana guana-
30Ha 20 m (BK-20) c anuHoit 6yma meHee 6 M nonyunTb naTuavana-
30HHY0 (10, 12, 15, 17 1 20 M) aHTeHHY. ObLLee KONMYECTBO 3NIEMEH-
TOB - 16, B3aVMHbI€ BNUSIHWS 9N1EMEHTOB MUHUMMU3UPOBaHbI 6e3 Npu-
MeHeHWs TpanoB, NapaMeTpbl aHTEHH Ha KaXAOM 13 Anana3oHoB Npak-
TUYECKM COOTBETCTBYIOT 3-anemeHTHoMY BK. OcobeHHOCTb BapuaHTa
- yacTu gmpektopa 20-mMeTpoBOro amManasoHa (M.A.), oTcekaemble C
MOMOLLLbIO ABYX BaKyYMHbIX pefie, MCMOb3YI0TCS KaK AMPeKTopb! Ana-
na3oHoB 10 n 15 m. MNMprMeHeH NATUANANAa30HHbIN aKTVBHBIA NEeMEHT
C NPOCTOW CXeMOW COrnacoBaHus, HTO MO3BOINAO NUTATb @HTEHHY Of-
HVUM Kabenem 6e3 NepeksiioyYeHuii.

1. BBogHag 4yacTtb

1.1 NapameTpbl npumeHsembix MIA.

[ns aHanu3a ncnonb30BaHbl Kak NPMBEAEHHbIE B InTepaType AaH-
Hble, TakK U pacyeTbl MO KOMMbLIOTEPHOW NPOrpamMmMe aHTEHHOro Moae-
nuposaHns MMANA [1].

Kak npasuno, npu pa3paboTke TakMx aHTeHH CTPEeMSTCS Mony4nTb
Ha OTAENbHbIX Ananas3oHax napameTpbl, COOTBETCTBYIOLLME ABYX MW
TpexanemeHnTHOMY BK. [0oaTOMy cneayeT HavaTb C onpefeneHms aTnx
napameTtpoB. bynem ncnonb3oBatb 0603HaYeHNS, NPUHSATHIE B
MMANA:

- Gh - k0oadPuLMEHT yeunneHns (B JanbHenLwem - ycuneHme) aHTeH-
Hbl B CBOOOAHOM MPOCTPAHCTBE MO OTHOLUEHWUIO K MOYyBOJIHOBOMY
aunonio, B aeunbenax (dBd);

- Ga - ycuneHne no OTHOLLEHWIO K N30TPOMHOMY nanyyatenio (dBi).
Ga=Gh+2,15 (dBi);

- Za=Ra+jXa - BXogHOe ConpoTUB/IEHNE @HTEHHbI;

- Front-to-Back nnn F/B - oTHOweHWe Bnepen/Hasan. YvcneHHo
PaBHO OTHOLLEHWIO BEIMYMHBI NepeaHero nenectka anarpammel Ha-
npasneHHocTn (AH) K BennymHe MakCcManbHOro 3aHero ienectka B
cektope 180+60 rpag., BbipaxeHHoe B geumnbenax. Ytobul F/B oTpa-
Xano peanbHylo CNocobHOCTb aHTEHHbI 0CNabnsATb KpyTonagaiolime
Ny4n (CurHanbl) OT OTHOCUTENbHO Heaneko PacrnoONOXEHHbIX CTaH-
umi, NnpuHaTa anesaums (yron mecta) 50 rpagycos Ha AvanasoHax 20
1 17 m 1 40 rpapycoB Ha OCTasbHbIX;

- VSWR - k0adpduUMEHT cTosiveit BonHbl. B panbHeiwem Oynem
ncnonb3oBath 6onee nNpuBbIYHOE 0603HaYeHe KCB;

- BW1.5 1 BW2 - wupuHa nonockl paboumnx 4acToT akTMBHOrO ane-
meHTa B npegenax KCB=1,5 n KCB=2. T.k. nporpamma onpegenset
cpasy o6a 3HayeHus, ynobHo BBeCT nokasatens BW=BW1.5/BW2.

Paccuntaem napametpbl 3-anemeHTHoro BK. PacyeT MOXHO npo-
13BeCTu Ha Nnioboit yactoTe, npuHumaem f=28,3 My, (A=10,6 m), pa-
60oyas nonoca vactot - 600 kI'y, (28,0...28,6 MI'w), paanyc NpoBOAHM-
ka r=10 mm. lNpn oNTMMM3ALMM aHTEHHbI BECOBbIE KOSPOULMEHTHI
ana napameTtpoB KCB, Gh n F/B npuHMmaem COOTBETCTBEHHO paB-
Hbimmn 0,3, 0,3 1 0,4.

MpocunTaem 3 BapuaHTa:

1. OnTumaneHbIi (ycnosHo) BK ¢ paccToaHuamm mexay akTUBHbIM
M NacCUMBHLIMU 3neMeHTamMu (pednekTopoM U AUPEKTOPOM)
Sar=Sad=0,17A=1,8 m.

2. YkopoueHHbii BK npu Sar=Sad=0,14A=1,48 m.

3. YonurenHbii BK npu Sar=0,17A=1,8 m, Sad=0,22A=2,33 m.

YcnoBus pacyeTa - aHTEHHa HaxoauTcst B CBOOOAHOM NPOCTPaH-
ctBe, F/B onpepensetcs ana Hyneeon anesaunn. PacyeTHble fJaHHble
cBefieHbl B Tabsmiy 1 (NosiCHeHWs K BapuaHTy 4 - cm. n.1.4). Tpu
yncna yepes MHOrOTOYMA COOTBETCTBYIOT 3HAYEHWSM napameTpa B

OpnecTt ytkuH (UT1MA), r.JlyraHck

Taga.1

BW, k'L,

BapuaHnt| Gh,
BK dBd

1 5,79 |7,8...7.9...8,1] 20,9...26,7...22| 820/1590

Ga, dBi F/B, dB

2 5,53 176...7,7...7,9| 23...25,5...22,8 | 750/1470
3 6,13 | 8,2...8,3...8,4| 17...17,8...16 | 650/1250
4 5,73 75...7,9...8,3| 20...25...16.7 | 510/970

Hauyane (28 Mr'u), cepeanHe n KoHue paboyeit nonockl YyactoT. Mpu
pacyete BW ncxogum u3 Toro, 4To Ha BXOAE aHTEHHbl MPUMEHEHO
cornacyiouiee yctponicteo CY, obecneuvBaioLlee Ha cpeaHen 4acTo-
Te KCB=1.

Mpy M3MeHeHUN pacyeTHOW YacTOTbl NPOMOPLMOHANBHO U3MEHS-
eTcsi WupwrHa paboyeit nonockl YactoT. K npumepy, npu f=14,15 MI'y,
napameTpsbl G n F/B 6ynyT Takmmu xe, kak B Tabamue 1, HO B nonoce
0,3 Mrlw, Takxe B 2 pa3a 6yayT MeHblUe 3HaveHus BW (npu ycnosum,
4TO paguyc anemeHToB OyAeT yBenMyeH NponopuUMoHanbHo, T.e. B 2
pasa).

1.2 YKOpOYEHHbIe 371eMEHTbI.

Hanbonee 4acto ykopoyeHue AOCTUraeTcs 3a cHeT BKIIOYEHNS Ka-
TYLUKM MHAYKTUBHOCTM B KaXA0€e nnie4o anemeHTa [2]. MNpwu aToM yxya-
LIAI0TCa PAL NapamMeTpOB 3/1IEMEHTOB, B NEPBYIO 04epeb ero Lmpo-
KOMOMOCHOCTb. OLLYTUMBIN BKNAZ, B CyXeHne paboyeit Nonock MoxXeT
0Ka3aTb NapasuTHas eMKOCTb Mexay BUTKamm katylku C,.

Mpumep: katywka nmeet L=10 MkH n C =2 nd. Ha yacrtote f=28
Ml X, =wL=j1760 Om n XC=1/0C= -j2664 Om, conpoT1eieHne na-
pannenbHon uenu na L n C, cocrasut X, =j[1760(-2664)/(1760-
2664)]=j5187 Om. T.0. ¢ y4eTom BiusHus C, peanbHoe 3HaveHne pe-
aKTMBHOrO COMPOTUBAEHNS «KaTylWwKu» Bbipocno B 5187/1760=2,95
pasa (COOTBETCTBEHHO BbIPOC/IO 1 COMPOTUBEHNE NOTEPb) U SKBUBA-
NIEHTHaaA MHAOYKTMBHOCTbL uenu coctasut X, =10x2,95=29,5 MKkIH.
OcHoBHas xe npo6nema, KOTOpas BO3HMKaeT 13-3a Hanuuma C , co-
CTOUT B TOM, 4TO BMECTE C POCTOM MHAYKTUBHOIO CONPOTUBEHUS Lieni
BO3PACTaeT U CKOPOCTb €ro M3MeHeHWs Npu nepexoae OT OOHON pa-
Goueit 4acToThl K APYroii. MosAcHUM - B crly4ae KaTyLwku ¢ Hynesoit C,
npu n3meHeHUn paboyell 4acToTbl Ha, AOMYCTUM, OAMH MPOLIEHT CO-
NPOTUB/IEHNE KaTYLWKN X Takke U3MEHUTCA Ha OAMH NPOLEHT, a AN
Hallen uenu nameHeHve ByneT 3HaunTenbHo Gosblue, okono 5%.

Oy4eBUOHbIV BbIBOA, - EMKOCTb CD [0MKHA ObITb KAK MOXHO MEHbLLE.
JlocTuraeTtcs aT0 OAHOPAAHOM HAMOTKOM NPOBOAA, XeNnaTenbHO C He-
60nbLUION pa3psaaKoi, HA kapkace HebonbLWOro agnameTpa. Akcnepu-
MeHTanbHble AaHHble: kaTylka Nel n3 nposoga MI'Td ¢ nmameTpom
no unsonsuum 1,55 mm, gnameTtp kapkaca 23 MM, 4MCno BUTKOB N=41
(yknagka BUTOK K BUTKY), U3MepeHHasa MHAYKTMBHOCTb L=13 MkIH npu
nobpotHocTn Q=260. C nomowublo N'MPa onpepeneHa pe3oHaHCHas
yactoTa koHtypa LC,, pasHasa f;=42 My n pacyeTHbIM nyTem
(MMANA) nony4eHo 3HaveHue C=1,1 nd. 13 aToro xe Nposoaa Bbl-
nonHeHa kartywka Ne2 Ha kapkace avameTpom 50 MM, €€ faHHble -
n=20, L=19 mkI'H, Q=340, f;=25 MI'u n C;=2,13 n®.

1.3 PaccmoTpum aunonb, npefHa3HadeHHbI ans paboTbl Ha ava-
nadoHax 10 n 15 m.

[ByxananasoHHOCTb 06ecrneynBaeTcs 3a CHeT NPUMeHEeHNs pe3o-
HaHcHbIx LC Tpanos, HacTpoeHHbIX Ha BepxHioo YacToTy f,=28,5 MI'y,
Ha yactotax 15-MeTpoBOro aanasoHa conpoTveeHne Tpana X, uMe-
eT UHAYKTUBHBIN XapakTep 1 ero Benn4ymHa onpeaenseTcs BemynHa-
mu L 1 C, (8 C, Bxoaunt n C). OueBnaHo, 4TO Hanmume KoHaeHcaTopa
CT NOBAMSIET HA LUMPOKOMNONOCHOCTb aunons BW Takum xe o6pasom,
KaK 1 MexBuTkoBas emMkocTb C.

Paccuntaem wunpuHy nonockl 4yactot BW1,5 cHayana y oanHO4HbIX
MOSIHOPa3MepHbIX AWMOoNe ¢ Pe30HaHCHbIMK YacToTamu f=28,5 un
f,=21,2 Ml'y, a 3aTeM y TpanoBoii 2-A41anasoHHON aHTeHHbI. PacyeTsl
npovssenemM A5 TpPex 3Ha4YeHN eMKOCTU TParnoBbIX KOHOAEHCATOPOB
- 15, 25 n 35 n® npu pobpoTtHocTh kaTywek Q=150 1 paguyce npo-
BoaHuka r=15 mm. Pe3ynbTathl pacyeTa npueeaeHsl B Tabauye 2

Tpan Tpan Tpan m
Aunons | lunob| o5 | Cr=25 | Cr=35
Lt=2,08| L1=1,25| L1=0,89
BW1,5 Ha 10 m, 2055 } 1412 1100 700
Ku, (0,69) | (0,54) | (0,34)
BW1,5 Ha 15 m, ) 1450 466 667 805
K (0,32) | (0,46) | (0,56)
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(C; -8 nd, L, - B MKIH). Ycno B ckoBkax nokasbiBaeT, Kakylo HacTb
noJsioCkl AMNOAS MMeeT TpanoBasi aHTeHHa.

PacyeT nokasbiBaeT, 4YTO Takas aHTeHHa 3HayuTenbHo, B 1,5...3
pasa ycTynaeTt NoaHOPa3MepHOW MO LUMPOKOMOAOCHOCTU. Tak Kak 3To
obycnoBneHo, B NepByto ovepenb, 6onee ObICTPLIM POCTOM BXOAHOM
(coBCTBEHHOW) PEaKTUBHOCTM, TO NPU UCMONb30BaHMM TPAMOBbIX 3/1e-
MEHTOB B KayeCTBE MAaCCHBHbIX 3HAYMTENbHO ObiCTpee B npenenax
OmanasoHa OyneTt n3MeHsaTbCa 1 nokasatens F/B.

M3 pacueTHbIX AaHHbIX CneayeT, 4TO 3aBUCUMMOCTb LLMPOKONOA0C-
HOCTM TPanoBOW aHTeHHbI Ha BepxHeM (10 M) 1 HuxHem (15 M) anana-
30Hax OT Benn4MHbl C. MMeeT NPOTUBOMNONOXHbIA XapakTep 1 BbIGOp
BenuKHbl C; - KomnpommccHas 3agaqa. Ha BepxHem ananasoHe yem
Gonblie BenuymHa L, (MeHblue C.), TeM Bbillle Pe30HAHCHOE CoMnpo-
TUBNIEHWNE KOHTYpa-Tpana v MeHblle ero BAusSHMWE Ha LUIMPOKOMOOC-
HOCTb aHTEHHbl Ha 3TOM AuanasdoHe. 3aTO Ha HUXHEM NpuU yBenunye-
HUM L. yMeHbLIAETCS NOMHas ANMHA aHTEHHbI U, COOTBETCTBEHHO, LUN-
POKOMONOCHOCTb.

OTMeTUM MHTepPecHYl0 0COOEHHOCTb - YKOPOYEHHbIE MaCCHBHbIE
3/1eMEeHTbI NO3BOMSIOT NOAYYUTBL JIyHLLIMIA NokasdaTens F/B, yem nonHo-
pasmepHble, HO B Y3KOI MONIOCe YacToT.

YT10 KacaeTcq nNoTepb B TPANoBOW aHTeHHe, pacyeT faeT cneayo-
LMe 3HaYeHus: B Tpexamana3oHHOM OAMHOYHOM Aunone AavHon 7,4
M C ABYMS Napamu Tpanos npu fobpoTHoCTU kaTywek Q=150 notepu
Ha10m.4.-0,14dB, Ha 15m.4. - 0,78 dB n Ha 20 m.a. - 0,59 dB. B BK
C TPanoBbIMK 3eMeHTamu o6LLme noTepu MoryT npesbicutsb 1 dB.

1.4 B3anmMHOe BnMsiHME NaccuBHbIX 3nemeHToB BK pasHbix gnana-
30HOB.

M3BeCTHO, 4TO NpW pa3MeLleHnn aHTEHH Pa3HbIX AMAana3oHOB Ha
0fiHOM ByMe aneMeHTbl 60siee HU3KOYACTOTHBIX @HTEHH MOTYT CUIbHO
NOBNATL HA NapamMeTPbl aHTEHH BEPXHWUX Ananas3oHoB [3]. [ns oueH-
Kv 3TOr0 BAMSIHWSI NPOU3BEAEM pacyeT napameTpoB 3-3/1EMEHTHOMO
BK-10 Ha gnanasoH 10 m (f;=28,5 MI'l ), Haxoaswwerocs B «OKpyxe-
HUK» Bonee AJIMHHBIX NACCUMBHBIX ANeMeHTOB. [ns onpeaeneHHoCcTu
nonaraem, 4T0 310 AMpPeKTOpbl U pednekTopsl BK anana3oHos 15 n
20 m. AnunHbl anementos 15, P15 1 20, P20, a Takxe nx paguycel 1
PaccTosiHUS OT LieHTpa yCTaHaBAMBaeM, UCXOAS U3 aHANTOMMYHbIX Pas-

I,EI,20 |A15 A10 P10 P15 P20

10

1=
——>
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mepos 10 n P10 c yueTom koapduumeHToB Nogobus (OTHOLLEeHUS
yactoTt) K15=28,3/21,2=1,33 n K20=28,3/14,15=2 (puc.1). Pacuet
Npou3BOAMM NO3TaNHO, Pe3yNbTaThl CBOAUM B TabimLy 3. PacueT KCB
1 nonocel BW npon3soavm ¢ NpYMeHeHneM BHEeLLHero cornacytoLe-
ro ycTponcTea. Ha kaxaom aTane Mcrnosibdyem MexaHu3m onTummnsa-

ummn napametpos BK-10.

BapwuaHt

pacno%oerma Gh, dBd | F/B, dB B\QIIJU"S’

anemeHTOB BK
1 - Tonbko BK10 5,79 26,7 820
2 - BK10 +P15 + P20 5,72 26,9 840
3 - BK10 + 415 4,68 11,1 -
4 - BK10 + 020 4,89 14,0 -
5 - BK10 + 15 + 420 3,64 6,55 -
6 - BK10 + 415 5,8 20 380

MprBeneHHbIN pacyeT (BapnaHTbl 1 1 2) nokasbiBaeT, 4TO Pacrnosno-
XeHHble 3a pednekTopom P10 NpOBOAHUKM NPAKTUYECKU HE BAMSIOT
Ha napameTpbl BK-10. 310 06bsicHAETCS TeM, 4TO none 3a pedpnekTo-
POM O4YeHb 0CNabNeHO 1 B «3aAHNX» MPOBOAHNKAX HE MOXET BO3HMK-
HYyTb 3aMeTHbI ToK. Pacnonoxexue pednektopos, Kak Ha puc.T,
LUIMPOKO UCMOAb3YeTCst B MHOrOAMana3oHHbIX aHTeHHax, 0COOeHHO B

cnyyae nNpMMeHeHVs akTMBHOMO MHOrOAMana3oHHOro anemMeHTa, Ha-
npumep, ¢ Tpanamu nnm LOM-kaTylukamu [4].

B cnyyae xe pacnonoxexHus 6onee QJIMHHbIX 3NEMEHTOB «Brepe-
an» BK-10 (B 30HE CUILHOIO NOJISI) TOKM B 3TUX 3/IEMEHTaX AOCTUraoT
3Ha4YUTENbHOW BenunyMHbl. VX BAMSHME pesko yxyAaulaeT KayeCTBeH-
Hble nokadatenn BK-10 (BapuaHTtbl 3, 4, 5 ), N0O3TOMY TakuMe CXeMbl
cnepyet u3beratb. B Buae MCKNOYEHWS BO3MOXEH BapuaHT, Koraa
«[JIMHHbIV» NPOBOAHWK pacrnonaraeTcs B 6avxHe 30He (Ha paccTos-
Hum 0,051) akTMBHOro anemeHTa (BapuaHT 6) [3].

CoBCTBEHHO, BOMPOC NPUMEHEHMS (PacnoNOXeHNs) AMPEKTOPHBIX
9/1EMEHTOB SIBNSETCH OLHUM M3 OCHOBHbIX NMpW 0TPaboTke MHOroana-
Na30HHON aHTEHHbI.

B kayecTse npvMepa paccMOTPUM BapUaHT COBMELLLEHHON aHTeH-
Hbl, cocTosIwen n3 3-anemeHTHOro BK-20 ¢ onTuManbHbIMU Mexarne-
MEHTHBIMW paccTosHMaMU U 4-anemeHTHOro BK-10 (puc.2). Pacyet

020 A20 P20

[10-2 [10-1 A10 P10

Ccy

[Pric.2

BK-20 nokasbiBaeT, 4TO ero nokasaTenu nNpakTMyecku coBnagaioT C
OaHHbIMK Tabamubl 1 (BapuaHT 1). 3aTem NnpoBefeH pacyeT (ONTUMK-
3auus) nokasateneli BK-10. ns yno6cTBa cpaBHeHUs ¢ nokasarens-
MW He COBMELLLEHHOW 3-3/1eMeHTHOW aHTeHHbl pacyeTHble AaHHble
nometlLeHbl B Tabnuuy 1, BapuaHT 4. BugHo, 4to fobasneHrne BTOPOro
avpekTopa [10-2 no3BoAMIO B 3HAYNTENILHON Mepe NpeofoneTh He-
raTueHoe BnvsaHue 020, n 4-anemeHTHbIn BK-10 no nokasatensm G u
F/B BNNOTHYIO NpUOaM3nncs k 3-afeMeHTHOMY, HO MO LUMPOKONONOC-
HOCTWU 3HAYUTENLHO YCTynaeT.

[pyroii npumep - coBmelLeHHas 14-anemeHTHas aHTeHHa Ha 3 au-
anasoHa Tuna C-31XR (FORCE-12) ¢ pnvHon 6yma 9,3 M. Ha gnana-
30He 10 M aHTeHHa obecneunBaeT ycunenue 7,3 dBd ¢ nomoupsto 7
9/1IeMeHTOB 3TOro AmanasoHa [5]. PacyeT nokasbiBaeT, YTO Takoe ycu-
neHve MoxeT OblTb 06ecneyeHo Bcero 4-ms snemeHTamu, crnefosa-
TeNbHO, AeNCTBINE OCTaNIbHbIX TPEX HanpaBneHo Ha KOMMNEHCALMIO «He-
raTMBHOrO» BAVSIHUS AUPEKTOPOB HXXHUX AMana3oHOoB.

Mpun noctpoenun natnananasdoHHon (10...20 M) aHTEHHbI UCMOMb-
30BaHMe KOMMEHCALMOHHOIO NPUHLMNA Mano BEPOSITHO M3-3a Ypes-
MEpPHOW CNOXHOCTW.

1.5 MHorognana3oHHble akTUBHbIE 3/IEMEHTHI.

MomM1MO AaBHO MCNOL3yeMbIX TPAMOBOrO M JI0roneproamn4eckoro
nsnyvatenein NPUMEHSIOTCI U Apyrue, OTHOCUTEbHO HOBbIE BUAbI.

OpHa 13 nonynapHbIX KOHCTPYKUMIA Ha 3 AnanasoHa nokasaHa Ha
puc 3. OHa coCcTouT 13 pasdpesHoro aunons Ha 20 M.4. 1 pacnono-
XeHHbIX Ha paccTosHun 0,1...0,5 M ABYX NPOBOAHWMKOB C ANVMHAMM,
6nmskumm k 0,50 Ha 15 1 10 m.4. 3a cyeT CUNLHON SNEKTPOMArHUT-

A10
>« A20

A15
Pnc.3

HOI CBA3M MeXAy HMMU CUCTEMA MMEET TPU PEe30HAHCHbIE YaCTOThl.
Mon6opoM ANMHBI MPOBOAHWMKOB M MX PACCTOSIHUSA [0 AMMOS MOXHO
NoAyYnTb HYXHOE 3HAYEHWE BXOOHOMO conpoTuBnerHuns Ha 10 n 15 m.4,.
Kak B MPOCTbIX, Tak U B MHOFO3IEMEHTHbIX aHTEHHax. Takas KOHCTPYK-
ums nonyydmna Has3eaHue «open sleeve» unu «C-R» (coupled resonator)
[6]. HepocTaTok BapuaHTta - 0THOCMTeIbHas y3KONonoCHOCTb. B yacT-
HOCTW, 4TOBbI NepekpbITb BeCb 10 M.A. NPUXOAMTCA NPUMEHATL ABA
NPOBOAHMKa-pe3oHaTopa pasHoi AnuHbl. OanH U3 HUx obecneymsa-
eT HUXHUI yyacTok 28,0...29,0, a BTOpOW - 29,0...29,7MI U,
Xopolune pesynbTaTbl MOXHO NOAYYUTL NPW NapannensHoOM Coeam-
HEHUW HECKOMbKNX BIM3KO PaCMONOXeHHbIX AMNOMEeNR C pasHbiMU pe-
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30HAHCHbIMK YacToTaMu. py paccToSHWUAX MexXay OTAESbHbIMU An-
nonsmu 0,3...0,5 M Takol akTUBHbBIA 3N1EMEHT MOXeT 06ecneynTb HOp-
MasibHble nokasaTenu B AgnanasoHax 12, 15, 17, 20 m, a B couetaHum ¢
npyrumm cnoco6amum 1 Ha 10, 30 n 40 m.a. [4].

1.6 PasHble Tunbl naTuananasorHbix (10...20 m) aHTeHH. KoHkpeT-
Hble 06pasLpbl.

Jloronepuopauka. O6pa3eL, ¢ BeCbMa BbICOKMMM AJ1s 3TOrO Knacca
AHTEHH xapakTepucTukamu npueeneH B [7]. AnanasoH - oT 14 no 30
Mru, konnyecTBo anemeHToB - 13, anuHa 6yma 10,97 M, ycuneHue B
npenenax amanasoHa ot 4,85 0o 5,65 dBd (7...7,8 dBi), F/B - 20...26
dB. Opyras koHcTpykuusa onucaHa B THE ARRL ANTENNA
HANDBOOK 1 nmeet 605ee CKpOMHbIe NapameTpsl - AnnHa byma 7,8
M, 12 anemeHTOB, ycunexue 4,4...4,6 dBd n F/B - 14...21 dB. B ob6e-
NX KOHCTPYKLMSIX SneMeHTbl Obinn 13 Tpybok anaMeTpoMm okono 25
MM. Heo6x0a1MO MMeTb B BUAY, HTO YCUNIEHWNE aHTEHHbl yMeHbLuaeT-
CS1 MPW YMEHbLLUEHUW AvaMeTpa 371eMeHTOB, MO3TOMY B MPOBOSIOYHOM
ucnonHeHun notpebyeTtcs 6oblie ANEMEHTOB, YeM B TPYBOUHON aH-
TEHHe C TeM Xe ycuneHneM. Hannyme cobupartenbHon AMHUM U Heob-
XOOMMOCTb M30/1POBaTb 3/I€MEHTbI OT ByMa CyLLLECTBEHHO YCIOXHS-
0T N YTXENA0T KOHCTPYKLUMIO. HecoMHeHHbIn «nntoc» JIMA - Bcero
ofHa duaepHas nnHUS.

B noronepuopyke ¢ 60nbWMM KOANYECTBOM 3IEMEHTOB B npefje-
nax Kaxzaoro 13 OTHOCWUTESNIbHO Y3KUX PafMoioBUTeNbCK1x avanaso-
HOB aKTMBHO PabOoTaloT, Kak NpaBwuo, TOoNbko 3 anemeHTa. B cuny
ocobeHHocTel JIMA 3T 3neMeHTbl MICMNoNb3YI0TCH MeHee apheKTUB-
HO, 4eM B COCTaBe «y3KononocHoro» BK. Moatomy, ecnv Ha ANMHHOM
6yme pacnonoxuTb NocnefoBaTesbHO, OAMH 3a APYruMm, NaTb 3-ane-
MeHTHbIX BK Ha 10, 12, 15, 17, 20 M.A4., MOXHO nony4ntb Gonbliee
yCuneHune, 4em B JI0ronepuoanke ¢ TeM Xe YACI0M 3neMeHToB. Oye-
BUHbI KOHCTPYKTMBHbIE HEAOCTATKM TAKOro MOCTPOEHMUS - GOonbLIOe
KONMYecTBO GUAEPHBIX MHWIA (5) 1 04eHb Gonbluas anvHa 6yma. OavH
13 cnocoboB peLleHns 3a4a4M MOXHO YBUAETb HA PUCYHKE aHTEHHbI
™1na 5BA FORCE 12 (puc.4). 3aaBneHHble napameTpbl: yCuneHve B

Force 12 Multi-monoband, Forward Stagger Design
15/17 Duoband

3 element duoband open sleeve driver cells

npenenax 5,4...5,9 dBd, F/B 14...23 dB, nanHa 6yma 9,9 m, 15 ane-
MeHTOB, 3 puaepHble NMMHUK Npu cTtonmocTn okono 1300 am. gon.

2. AHteHHa BMA-5 (Beam Multiband Antenna) ot UTTMA

VcxooHble AaHHble:

- pabouvie aguanasoHsl 10, 12, 15, 17, 20 m;

- Ha Kaxa0M ananasoHe Ucnonb3yeTtcs 3-aneMeHTHbIN BK, kak nme-
IOLWNIA ONTUManbHOe OTHOLLEHNe 3P DeKTUBHOCTL / 3aTpaThl (addek-
TUMBHOCTb onpepensetcs napametrpamu G, F/B n BW);

- OTCYTCTBYIOT HeraTuBHble BAMSHUS Mexay oTaenbHbimu BK, co-
XPaHSITCS NapamMeTpbl 0AHOAMAMNA30HHbIX aHTEHH;

- NPOAONbHLIN pasmMep (&nvHa 6yma) - MUHMMAanbHbIA, NpU KOTO-
poi eue BO3MOXHO
NoNY4UTb «MPUANYHbIE»
nokasatenn Ghx5,5
dBd n F/B>20 dB Ha 20
M.A., T.e. He 6onee 6 Mm;

- ucnonb3oBaHue

vn

50cm

CQ FAMRADIO

020 A20

[17 A15

A15 3 P15 P20
ni12 o i~ P10 P12 P17
Al < o

v AL v v v

s n o (<)) To] s

9 S T a9
@ - 5 %

NPOBOAHUKOB-3/IEMEHTOB, PeaKTUBHbIE HArpy3ku, a TaKkxe 31eKTpu-
Yyeckue nokasartenv no guanasoHam Haxogatcs B danne BMA-5.maa,
KOTOPbIN MOXHO CkavaTb C canTa xypHana http://radiohobby.tk nan
Habpatb 13 Mpunoxenuns Ha c.40.

EH20 A10
| A1S a20 |
I 7 \ A12 I
cil Zc2 At7
PK-50
Xs1

2.1 O6wmnit BUO, aHTEHHbI
nokasaH Ha obnoxke ($poto
A.Bonpapckoro). OHa cocTo-
UT U3 ABYX COOPOK - ANPEKTOP-
HOW 1 aKTMBHOM 1 papa ped-
JIEKTOPOB, PACMONOXEHHbIX HA
6yme cornacHo pumc.5. Koop-
OMHaTbl 9N1EMEHTOB Ha Oyme
3a4al0TCA N0 OTHOLUEHUIO K
aKTUBHOMY anemeHTy 20 M.4,.
(A20), npuHATOMY 3a Hy/NIEeBYIO
oTmeTKy. [poBonoyHble ped-
nektopbl P12 1 P17 &2 MM CMOHTMPOBaHbLI COOTBETCTBEHHO HAA, TPY-
604HbIMK P15 1 P20 Taknm 06pa3om, 4TO UX CepelmHa HaxoamTeCs Ha
BbicoTe 0,5 M, a kpasi - Ha 0,15 m Bbilwe Tpy6ok. P20 BbiNonHeH 13
Alopanesbix TPy AnameTpamu (BHELUH./BHYTP.) - B LueHTpe &30/27
MM AJMHON 7,4 M, KpaiHue cekunn - &20/18 mm anvHoli no 1,78 wm,
P15 - uentp @30/27 Mmm anuHow 2,4 M un kpas @20/18 MM gnnHoi no
2,36 m, P10 - @20/18 mm 1 gnnHoin 5,24.

OnekTpuyeckas cxema akTMBHOW 4aCTWM aHTEeHHbl NpuBeAeHa Ha
puc.6. OHa COCTOUT U3 4-X OTAENbHBIX aKTUBHbIX 3neMeHToB A12, A15,
A17, A20, coegmHEHHBIX NapannensHo Mexay coboi 1 yepes «ykopa-
yunBaioLme» koHgeHcatopbl C1C2 ¢ kabenem NUTaHus, U OTAENBHOIO,

10/12 Duoband

g >
Direction of Antenna

A12
Al7

A20

—H

MPOBOJIOYHbIX 3NIEMEH- & 1T

TOB Ha «Y3KOMONOCHbIX»
AananasoHax 12 n 17 m ¢

P

A15

Ana ymeHbleHua na- 50 MM

1
TT

306 cMm, @22 MM

PYCHOCTU, BECa U pac- ‘

=50 cm
xona pedUUNTHBIX

495 cm

aNtOMUHUEBBIX TPYDHOK;
- OAWH NUTalWNin

356 cm, P2 mm

kabenb 6e3 nepeko-
4yeHui, T.e. Bceamana-

ALY

EH20

A17 L

30HHbIN aKTUBHbIN
«3JIEMEHT».

Mo
A20

I o I I |l

53 cm

Bce nonyususwimnecs
B pe3ynbTaTe pacyeta
DaHHbIE - CXema aHTeH-

no

96 cM, D16 MM

Al12

Hbl, dopma n reomeT- vn

puyeckue pasmepsbl

Monunponunex

243 c™m, T2 MM
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CQ HAMRADIO

CcBsI3aHHOro Yepead none, aunonsa A10 (cucrtema «open sleeve»), ycta-
HOBNEHHOro Ha Byme B ~45 cm oT A20 1 BbINONHEHHOTO U3 AIOPANEBbIX
TpyO - B LUeHTpe &30/27 pavHoii 1,8 M, a no kpasm &20/18 AanMHON Mo
1,67 m. Cornacosanue Ha 10 m.4. pocturaetcst noabopom anmHel A10 n
€ro paccTosiHAS OT OCHOBHOM rpynnbl. JavHbl gunoneit A12...A20 Bbi6-
paHbl 60sIbLLE PE30HAHCHBIX C TAKUM PacyeToM, HTOObI BXOAHOE COMnpo-
TUBMEHWE (aKTMBHas YacTb) nofHsnock o Ra=50 Om. Mopbopom anm-
Hbl IMMONEN 1 eMKOCTN KOMMNEHCHPYoLWLMX koHaeHcaTopos C1C2, a Tak-
Xe MOMNOXEHNS NACCUBHBIX 3NIEMEHTOB Ha ByMe M UX HAaCTPOMKU ([INHBI)
yAanocb MOAy4YnTb Ha CpeAHMX YacToTax BCeX [AManas3oHOB
KCB=1,05...1,25.

KOHCTpYKLMS akTMBHOW COOPKM MoKa3aHa Ha puc. 7 B ABYX NPOEKLm-
X (cOopka CMMMeTpUYHa, NnokasaHa TosbKo ofiHa nosiosuHa). Msonsto-
pbl UM - nnactmaccosble nsonsropsl Tuna A1001 («AHTeHHOMonMe» r.3a-
nopoxse), MO - n3onstopebl opetLkoBble. OcHoBol coopku sBnseTcst A20,
BbINONIHEHHBIV U3 Alopanesbix TPy6 anameTpamu 35/30 + 30/26 + 30/27
obwert pnnHoi 10 M. Ha koHuax A20 ykpenneHbl Hebonblune eMKOCT-
Hble Harpy3kn EH20 13 aropanesoix Tpy6 &16/13,8. MpumeHeHne EH20
NO3BONWIIO:

- yMeHbWnTb aanHy A20 ¢ 11,4 M 1o 10 M, 4TO 0OCOBEHHO BaXHO Npu
[06aBNeHNN B @HTEHHY €eLLé 0HOro AnanasoHa - 40-MeTpoBoro (CM. B
KOHLLe CTaTbu);

- 0TKa3aTbCs OT AOMOMHUTENBHON NONEepPeYHON Pacnopku 419 Kpenne-
HUS1 KOHLIOB OTTSXXeK NPOBO/IOYHbIX A12 n A17.

B kayecTBe OTTSXEK MCMOb30BaH COXEHHbIN BABOE NOAMMIponuie-
HOBBI TPOCUK AyaMeTpom okosio 3 MMm. MpeaBapuTenbHO HaTaHyTas ¢
yeunuem 5...10 kr oTTsbkKa HakpyduBaeTcs Ha Tpybky EH20 (10...15 But-
KOB), 3aTeM KOHeL, OTTSXKN PUKCUPYETCH 3aXUMOM «clamp».

Mpunaras nsorHyTtas dopma A12 n A17 nossonuna ysenmynTb pac-
cTosiHne mMexxay A20 1 NPOBOIOYHLIMM BUOPATOpamMu 1 TeM CaMbIM YMEHb-
LUINTb B3aMMHble BAMSHUSA. Kpome TOro, OHM YCMELLHO BbINOHAIOT POb
pacTsixek, NpefoxpaHstowmx Taxenbliii A20 oT cuibHOro npornéa, oco-
6eHHO B cnyyae rononesa.

OnemeHT A15 (13 plopanesbix TPyOok &22/20) kpenutcs Hke A20
Ha pacctosiHnm 0,38 M C MOMOLLLbIO 4-X AN3NIEKTPUHECKMX Pacnopok. Mpu
BbIOPAHHOM PACCTOSIHUM LUMPOKONONOCHOCTb A15 yMeHbLLIaeTCs He3Ha-
4ynTensHo, okono 10%. B kayecTBe HavanbHbIX y4acTkoB A15 ncnons3o-
BaHbl 0TPe3ku rnbkoro kabens PK75-4 (onnetka v xuna cnasHbl BMec-
Te). MOXHO MCronb30BaTh OO0V MeLHbIi MHOrOXWbHbIV NPOBOA, Ava-
MeTpPOM 5...8 MM B aTMOCHEpPOCTONKOM M305UMK, HO 3TO ByaeT AOPO-
Xe v Taxenee.

CuMMeTprpOBaHne OCYLLEECTBISIETCS C MOMOLLbIO 3aLLMTHOrO ApOC-
censi n3 15 BUTKOB KoakcuanbHoro kabenst RG-58, HaBuToro Ha peppu-
TOBbI CEpPAEYHUK BHELLHUM AnameTpoM 65 Mm 1 npoHnuaemocTbto 300
(npwu mowHocTn Gonee 200 BT cnenyet mcnonb3oBath 6oee MOLLHBI
kabenb). [poccenb n koHaeHcaTopbl C1C2 Trna K15Y-2 no 200 nd no-
MeLLieHbl B TEKCTONMTOBYIO KOPOOKY C BHeLLHMM pa3mepamu 130x140x45
MM, CHU3Y K KOpOOKe MpUKpersieH KOakCuabHbI YroiKoBbIi pasbeM
XS tmna CP50-153d. Kopobka KpenuTtcst K BepTUKaNbHOMY KPOHLLTEl-
HY, BbINOJIHEHHOMY, KaK U BEPXHSISi FOPU3OHTabHAs NonepeynHa, ns
CTaSIbHOrO TOHKOCTEHHOrO MpokaTa KBaapaTHOM OopMbl pasmepamu
20x20 Mm.

MexaHun4eckoe coegnHeHne nonosnHok A20 Npom3BoaUTCS C NOMO-
LLbl0 MYPTbI-BCTABKM, BBITOHEHHON M3 CT/IOLLIHOIO CTEKI0TEKCTONNTOBO-
ro CTepPXHsl, 3a30p MexXay nonosmHamm - 50 mm. A20 KpenuTcs K CTeko-
TEKCTONUTOBOM NnuTe pa3mepamm 225x100x19 ¢ nomowsto ayx U-06-
pasHbIX LLMUAEK M3 HepXaBeloLLei NPoBonoku &6 MM. AkTMBHas cbop-
ka A12 - A20 npencraBnsieT cob60i OANH NErKOCbEMHBIN y3es. DneMeHT
A10 kpenuTcs K 6yMy OTAENbHO € NOMOLLbI0 U - 06pa3Hoii ckobbl 1 raek-
6apalukos.

2.2 [lnpexTtopHas coopka.

Pnc.8|

OnekTpuyeckas cxema cO0pkU - Ha puC.8, B €€ cocTaBe AMPeKTop-
Hble 3NleMeHTbI Ha Bce 5 Anana3oHoB. KOHCTPYKTUBHOM OCHOBOM COOPKM
CIYXWUT CPEOHWI 3NieMeHT, COCTOSLLMIA U3 TPeX M30NIMPOBAHHbIX Y4acT-
KoB a-b, c-d, e-f, KOTOpble MOryT COEANHATLCA MeXY COOON C MOMOLLbIO
koHTakToB K1 1 K2 cooTeTcTBytoLWwMX pene. Ecnmn koHTakTbl 060X pene
3aMKHYTbI, NMOSy4aeTCs AMPEKTOPHbIN anemeHT 20 m.4. (A20) anuHow
okono 9,65 M. Korga 3aMKHYT TObKO OAMH M3 KOHTAKTOB, NOJy4aeTcs
[OVIPEKTOPHBIV aneMeHT ana auanasona 15 m ([15). 3to 6yneT anemeHT
a-b-c-d nnan c-d-e-f, B 3aBUCUMOCTM OT TOrO, Kakoe pene BKIIOYEHO, a
kakoe obecToyeHo. Mockonbky 115 pacnofoxeH HECMMMETPUYHO MO
OTHOLLIEHWIO K OCY a@HTeHHbI (ByMy), TO 1 gMarpamma HanpaeneHHOCTM
(OH) 6yneT Takxe HeCKONbKO HECMMMETPUYHA. PacyeT noka3biBaeT, 4To
nepegHvin nenectok [IH OTKIOHAETCA OT OCU aHTEHHbI HE3HAUYUTESBHO,
Ha ~5 rpagycoB, HO 3TO He COMPOBOXAAETCS MajeHuem ycunexus (o
nedopmaumn 3agHero nenecrtka OyaeT ckasaHo Hike). Koraa KoHTak-
Tbl 060MX pene PasoMKHyYThI, kpariHue cekuun a-b 1 e-f paboTaloT kak
nga ampekTopa 10 M.4. JAnHbl 3TUX CeKLmiA He[OCTaTO4HbI 4151 HOPManb-
HOV paboTkl, MO3TOMY Ha BHYTPEHHMX KOHLIAX Cekuuit (b 1 e) yctaHoBne-
Hbl 1Be eMKOCTHble Harpy3ku EH10 no 0,65 m 13 Tpy6ok &16 mm. Takoi
[BOVHOI AMPEKTOP BAUSIET HA MAapameTpbl aHTEHHbI HA 3TOM AvanasoHe
NPakTU4eckn Tak e, Kak 1 0ObIYHbI OAMHAPHDIN, PACTONOXEHHDIV Npsi-
MO Ha 6yme. MOXHO 0TMeTUTb, 4T0 B 415 1 [120 (Npy 3aMKHYTbIX KOHTaK-
Tax pene) BamaHne EH10 HeaHaumTenbHO.

Mpu Takom cnocobe «opraHM3aLmmn» AMPEKTOPOB TPEX OCHOBHbIX AN-
ana3oHOB MOJIHOCTbIO UCKIIOHAIOTCS UX HeraTBHble B3aVMHbIe BAUSHUS,
a Taioke NX BAMSIHWS (MPY Pa3oMKHYTbIX KoHTakTax pene K1, K2) n Ha 12
1 17 m.A. Kpome TOro, ymeHbLLIAeTCst pacxog, AopanioMUHNEBLIX TPYO Ha
~11 M, NapyCHOCTb U BEC @HTEHHbI.

[IvpekTopHas cbopka pacrnonoxeHa Ha pacctosHum 2,85 m ot A20.
3T0 KOMNPOMUCCHOE 3Ha4veHue. Mpu Bonbluem paccTosHum ByaeT Obic-
TPO yMeHbluaTbCst nokasatess F/B Ha 10 M.4., a Npu MeHbLUeM - yxya-
waTtbes 60MbLIMHCTBO Nnokasarteneit Ha 20 m.4,.

B avpekTope npyMeHeHbl BbICOKOYACTOTHbIE BakyyMHble pesie (Bblk-
nioyatenn) B1B-1B ¢ gonyctumbimy 3HaveHusammn 1=10 A n U=3 kB (pac-
4eT MOKa3bIBAET, YTO TakMe TOK W HanpsXkeHue B AMPEeKTope COOTBeT-
CTBYIOT MOLLHOCTW Ha BXOJe aHTeHHbI He MeHee 5 KBT). TemnepaTypHbIn
[manasoH pene -60°...+100°, rapaHTpoBaHHOe KOMYECTBO Nepeksio-
yeHnuii - 100000. N3mepeHHOe 3HaYEHME «MPOXOAHON» EMKOCTU Pa30MK-
HYTbIX KOHTaKTOB pene okonio 0,9 nd, ¢ y4eToM napasnuTHON eMKOCTH
MOHTaxa B pacyeTHyl0 Mofenb 3anoxeHa BennunHa 1,5 nd (tabnunua
Harpysok, pulse w35c, w36c). 3aMKHYTOMY COCTOSIHWIO pefie COOTBeT-
CTBYIOT 3TW Xe Harpy3Kku, HO yxe BennymHor no 100000 nd (akBmBaneHT
K.3., CM. «<KOMMeHTapuit» k dpainny BMA-5.maa). Pac4et nokasbiBaeT, 4To
[0MYyCTUMO NPYMEHEHWE pene C «MPOXOAHON» EMKOCTBIO Mexay pPa3om-
KHYTbIMM KOHTakTamu 1o 5 nd ¢ KOpPEKTUPOBKOI pa3MepoB COCTaBHbIX
yactein 20 n EH10. B yacTtHOCTM, MOXHO nonpo6oBaTtb pacnpocTpa-
HEeHHble repmeTuyHble pene POH-33 npu napannensHo-nocneaosatesib-
HOM BKJTIOHEHUM BCEX YeTbIpeX KOHTAKTHbIX rpymm.

JupekTopbl ananasoHos 12 M (A412) n 17 m ([,17) BbINOMHEHbI N3 MHO-
rOXMNIBHOTO NMPOBOAA B n3onsaumn MB3 cedeHnem 2,5 MM? gavHol  no
2x2,0 n 2x2,61 M COOTBETCTBEHHO. [N YCTPaHEHNS HeraTMuBHOMO BAUS-
HUS 3TUX ANEMEHTOB Ha NapameTpbl 6onee BbICOKOYACTOTHBIX Ananaso-
HOB MPUHSATBLI CIEAYIOLLIME Mepbl:

1. OvpekTopbl BCeX NATU AMana3oHOB PacrofioXeHbl B O4HOW BepTU-
KasnbHOM MI0CKOCTM. Kak noKasbiBaloT pacyeThbl, Npy TakoM pacnosioxe-
HUW UX B3aUMHbIE BINSIHWSI YMEHbBLUAIOTCS;

2. Bo3moxHoe cunbHoe BnnsiHve 12 Ha amanasoH 10 M (no ceoeint
bnviHe 012 aenanca 661 Ha 10 M.A. NONHOLEHHBIM pednekTopoMm) ycTpa-
HSETCS C MOMOLLIbIO NapanensHoro KoHTypa-aHtutpana L12C12 ¢ yac-
TOTOM HacTpovikv 28,3 MI'u. Movemy aHTUTpan? HasHayeHwe Tpana -
BbIAENNTb N3 aHTEHHOrO 3MIEMeHTa YacTb, pa3mepbl KOTOPO 6M3kK K
pe30oHaHCHbIM. HasHaveHve aHTMTpana NpOTUBOMOJIOXHOE - pacceyb
3/1EMEHT Ha OTPE3KU, Pa3Mepbl KOTOPbIX 3HAYMTESNIbHO MEHbLLIE PE30HaH-
CHbIX. 4TOObI HE NOBAMSATBL HA LUMPOKOMONOCHOCTL AvanasoHa 12 M, npu-
HSATbI HEOOBLIYHO Masble peakTnBHOCTU - C12=150 nd n L12=0,21 MkIH,
yto B 8...10 pa3 mMeHblUe CTaHAAPTHLIX And Tpana.. HecmoTps Ha aTo,
pe3oHaHCHOe CONPOTMBIIEHNE KOHTYPa AOCTATOYHO AJ1S1 BLIMOSHEHWS ero
OCHOBHOW yHKUMK. MNpeaycMOTpeH BUTOK CBA3M LC, Yepes KOTopbIi C
nomoLpto KCB-meTpa MOCTOBOroO Tvna MOXHO OnpeaenvTb pe30oHaHC-
HYI0 4aCTOTY KOHTYpa. KOHTYp pasmelleH B TEKCTONMTOBOW KOpoOke pas-
mepamu 52x110x40 mm

3. B cpegHioio yactb 17 BkntoyeHa MHAYKTUBHOCTb L17=4 MKIH.
3T0 NpMBOAMT K TOMY, 4TO Npu paboTe Ha yacTtoTax 21 My, v Bbllwe
HaBeAeHHbIV B [117 TOK CyLLLeCTBEHHO YMeHbLuaeTcst - L17 kak Obl pac-
cekaeT [117 Ha aBe nonosuHbl. Bnarogaps aTomy yxyauieHue nokasa-
Tena F/B Ha BepxHux gnanadoHax nog, snavsHvem 117 He npesbiuaeT
1dB. C uenbio ynpoLLeHns KOHCTPYKLUMKM L17 BbinonHeHa 13 Asyx oau-
HaKOBbIX B/IM3K0O PACMONOXEHHbIX KATyLeK C MHAYKTUBHOCTbIO 2 MKITH
kaxpasn. Kaxpas ua karywek L17 HamoTaHa Ha nnacTMacCoBOM aH-
TeHHOM unaonatope tuna A1001 Tem e nposogom, 4to u B A17
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Caapka

M3onatop
A1001

L17(1/2) L17(1/2)
(am] 14 BUTK. 14 BUTK.
N3onsumoHHas
BCTaBka
~~_KpoHLTeiiH
Bym @20
I T I
[115/20 [15/20
© L12
c12 A2
Lcs
Mo Mo
(a) Pnc.9 (6)

(pnc.96). BeepeHune
m L17, ecTecTBeHHO, yXya-
Yacrora, waeT wmpokononoc-
My, KCB Gh; dBdj|"F/B, dB HOCTb MapamMeTpoB aH-
14,0 1,49 5,35 19,0 | TeHHbl 17 M.A4., HO oOuly-
1415 110 549 226 TUMO 3TO MposABASAETCS
’ ’ ! ’ yXe BHe paboyero y4ac-
14,30 1 573 19,3 TKa YyacToT (CM. Tab.4).
18,07 1,30 5,62 21,2 KOHCprKU,VIﬂ cpea-
18,12 1,02 5,66 21,3 Hel 4acTu OMPEKTOPHOW
18,17 1,31 5,72 19,9 cBopku - Ha puc.9 a,6.
2100 165 532 159° MpuMeHeHHble TPyObI -
. . . - LeHTpasbHas YacTb &30/
21,20 1,12 547 191 26, N30NALUNOHHbIE
21,40 1,65 5,65 16,6~ BCTABKW M3 CTEKNOTEK-
24,89 1,35 5,48 17,9 CTONINTOBLIX CTEPXHEW,
24,94 1,22 5,52 18,2 KOHLUEeBble CceKuunn mn3s
2499 | 119 5,55 17,9 | TPY6©@30/27 n ©22/20,
eMKOCTHble Harpysku -
28,00 | 1,39 5,69 18,3 16/13,8. Ha puc.10
28,30 1,05 5,89 18,4 a,6 - TeKCTONMTOBAs KO-
28,60 1,66 5,99 17,4 pobka (6okc) ¢ pene n

cnocob eé kpenneHus K
[20 (kpenneHne nerkocbemHoe). MNutaHue K pene NoABOAUTCS Yepes
pasbem PC4IB.

B cuny HecummeTpuyHoro pacnonoxerus 115 Ha 6yme mMoryT Ha-
BOAMTLCA TOKW, YTO NPUBEAET K AONONHUTENbHOM acummeTpum H Ha
15 m.4.. YTo6bl n3bexartb 3TOM HENPUATHOCTM, KPaHAs YacTb Oyma
(CO CTOPOHbBI AMPEKTOPOB) AJINHOM 2 M OTAENEeHa OT OCTanbHoro 6yma
TEKCTONNTOBOW BCTaBkoi. CpepHsist yactb [20 kpenutcs K Bymy ye-
pes CTeKNI0TEKCTONMTOBYIO MNACTUHY (puc.9a) pasmepamu 270x95x12.
MpoBoga nutaHus pene pa3buTbl HA Y4aCTKM AJAMHOM OKONO 2 M C
nomotybio gpoccenet Tuna AMNM-1,2 no 15 Mkl'H. B cBoeit cpenHen
4acTv NPOBOAA NOABA3AHBI K MONEPEYHOMY KPOHLLTENHY.

2.3 OtpaboTka aHTeHHbI U pacyeT 3NeKTPUYeCKUX NapameTpoB Npo-
N3BOANSINCH MPUMEHNTESNTBHO K €€ MONOXEHNIO B CBOOOAHOM NPOCTPaH-
cTBe. MOXHO OTMETUTb, HTO NPU BbICOTE aHTEHHbI HAaf, 3emneit 6onee
20 M eé napaMeTpbl M3MEHSTCS He O4EHb CUJIBHO.

BoamoxHbl ABa BapnaHTa pacyeToB: Ha JOCTUXEHNEe MakCuMalib-
HO BO3MOXHbIX Nokasateneli G u F/B B kKakOM-TO yyacTke ananasoHa
1 Ha [OCTMXeHWe Hanbornbluei paBHOMEPHOCTU nokasaTenei B npe-
[Aenax Bcero gmanasoHa. Bo BTopom cnyyae Ha cpegHelt 4acTtoTe gu-
anasoHa ycuneHue 6yaet mehblue Ha 0,2...0,4 dB. Bbin BbibGpaH Ba-
pvaHT, NP1 KOTOPOM NapameTpbl ONTUMM3UPYIOTCS 4719 Y4aCTKOB Au-
anasoHos 14,0...14,3, 21,0...21,4 1 28,0...28,6 MI'y. Ecnu 6bl onTu-
Mm3aumelt 6biv OXBaYeHbl 1 BEPXHUE, Mano UCMOb3yeMble y4acTKn
[1anasoHoB, 3TO HeM36eXHO yXyawmnno bl nokasaTenu «BHU3Y», Ha
TenerpadHbix yyactkax. Ha 12 n 17 m.4. pacyet 6bl1 Ha MakcMMab-

CQ FAMRADIO

Bokc ana pene
(KpbILLKa CHATA)

Heit F/B Ha
cpefHux yac-
TOTax aTuXx an- 70x120x35, TeKcToAUT
anasoHoB. Pe- (bpesepos.)
3ynbTathl pac- 5 - 5
4eTOB CBEEHbI S
B Tabsmuy 4.

3ameyaHune
no nosoay OT-
Me4YeHHbl X
3BE37,04KOM (*)
3HavyeHnn na-
pametpa F/B
Ha 4vacTtoTax
21,0 n 21,4 Ct
Mru. Ha pue. &%??ﬁ'%
11 v 12 noka- ~—
3aHbl age OH
Oons oOHOW U
TOW Xe 4yacTo-
Tol 21,0 MU,
nosyvaiwotuime- O
€S B 3aBUCUMO-
CTuM OT TOro,
Kakoe 13 pene
K1 wnnn K2
BKJIIO4EHO. ITN
JH npaktnyec-
KN pasnmyaroT-
CSl TOJIbKO op-
MOV TblbHOW
yactmn (3ep-
KanbHas CuUM-
meTpus). Tak
Kak pene one-
paTuBHO yn-
pasnaiTCca C
nyneTa paane- ¢ JiopaneBbiin
cTaHuuu, no- Bokc pene Bl i
Mexy ¢ noboro q b 15x15x1.8
HanpasneHus B
3ajHen nony- 13
NNOCKOCTK, Kak
3TO BMAHO 13
PUCYHKOB,
MOXHO nopa-
BUTb Ha 21...24

B1B-1B

L1,L2
15 MkI'H

I~ (ANM-1,2)
o

I-%JPaabeM

"Mutanve pene”

(a)

<«—EH10

CTeknoTekcTonnToBas
coeguHuTenbHas mydpra

=

Mecto
| KpenneHms
<+ EH10
! 3aX1MOM
"Clamp”

PeavHoBas npoknagka

Kpsbiluka 6okca

<+—EH10

(6) s

pric T On  Top—
dB. Ona cpaBHeHUS Ha
puc.13 nokasaHa AH Ha
cpenHei yactoTe 21,2 My,

YnomsHyTble B N.1.6 aHTeHHbI
5BA (FORCE-12) n 13-anemeH-
THasa JIMA no anekTpmyeckum
napameTpam 6an3kn kK BMA-5.
Bebllwe yXe ynomuHanuch 3ass-
NleHHble napameTpbl SBA: ycu-
neHune B npepenax 5,4...5,9
dBd, F/B ot 14 no 23 dB, annHa
6yma 9,9 m, 15 anemeHTOB, 3
duaepHble nHUK. Mpu 3TOM pacxon Aopanesbix TPYOOK COCTABNSET:
BMA-5 - 63 M (c yueTom Byma M eMKOCTHbIX Harpy3ok), 5BA - okono
110 m, JINA - okono 100 M. O4yeBUOHO Takxe, YTO ABE NnocnegHne
aHTEeHHbl UMEIOT 3HAYUTENbHO BOMbLUME BETPOBOE COMPOTUBIEHUE U
BeC.
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2.4 KoHcTpykums BMA-5 nmeeT skcneprMeHTabHbI XapakTep: Bce
TPYOOUHbIE 3NIEeMEHTHI - C PeryaMpyeMbiMu KOHLEBbIMU CEeKLMSMMU,
[/IMHAa NPOBOJIOYHbIX - PErymMpyeTcs B KOHLEBbIX M30NSTOpax, ane-
MEHTbl MOXHO MepemeLatb No 6ymy. OTO JaeT BO3MOXHOCTb B 9KC-
neprvMeHTe yTOYHWUTb pacyeTHble pasmepsbl, yKkasaHHble B cTaTbe. B
4aCTHOCTW, MPU pacyeTe He y4MTbIBANOCh BAWSHUE «3eMu», B Mep-
BYIO O4epefb 13-3a Toro, 4to B QTH aBTOpa B pasHbix HanpaBieHNsX
OT @HTEHHbI MapameTpbl 3eM/IN OTAMYAIOTCS KapAWHaNbHO. M3rotos-
NleHHast Mo pacyeTHbIM JaHHbIM aHTeHHa Gbina nepBoHaYanbHO ycTa-
HOBNEHa Ha BbicoTe 1,8 M HaZ KOHbKOM LUNGDEPHOW KpbIWK U HeBOMb-
LLOW PerynnmpoBKOA ASMH aKTUBHbIX 3nemeHToB (anvH EH20 B A20)
Pe30HaHCHbIe 4acToThl Oblin ¢ nomolbio KCB-meTpa ycTaHoBnEHbI
Ha «CBOW MecTa». 3aTeM nocnefosan nopgbem Ha pabouylo BbICOTY -
6,5 MeTpa Haf KOHbKOM 4-3TaxHOro Aoma 1 25 M Hapg 3emnei 1 npo-
Bepka napameTpos. OcHoBHas nposepka F/B Ha Tpex yacToTax Kax-
[0ro AnanasoHa npov3BOAMIACk MO CUrHaNaM MeCTHOW pafnoCTaH-
umn UT1MQ B pexume npuema. B npuemHuke Bkao4anacb pydHas
perynmpoBka ycuneHusi, ypoBeHb curHana Ha HY Bbixoge otcnexu-
BaCa C NOMOLbIO BONbTMeTpa B7-37. N3ameperHble 3HaveHns F/B
6b1 B Npepenax 18...30 dB. VIHTepecHbI 3KCNepMMEHT yaanochb
nposect ¢ ApTypom (4X4DZ). B Tederne 20 MUHYT 06e CTOPOHbI «Mpo-
KpyTUAn» apyr Apyry cBou aHTeHHbl (y ApTypa - TH-11) Ha BCcex 5
[imanasoHax, pe3ynbTaT ¢ 06enx CTOPOH NPUMEPHO 0ANHAKOBbIN - F/
B B cpegHeM Ha ypoBHe 20 dB. (3...4 6anna). IamepeHHble 3Ha4YeHns
KCB 1 nonocbl BW - 6113kn K pacyeTHbIM (HECKOMbKO Xyxe Ha 15
M.A.), Cepbe3Hble N3MEPEHNs YCUNEHNS aHTEHHbI eLé He MPOBOAM-
JINCb.

2.5 B koHCTpyKUMn BMA-5 eCTb HekoTOpble OTANYUS OT pacyeTHOM
Moaenu:

- MPOBOMNOYHbBIE 3/IEMEHTbI BbIMOJHEHbI N3 TMOKOr0 MHOFOXWBHOTO
nposoaa B nsonsummn MNB3 ceveHvem 2,5 mm2. Bepcus nporpammbl
MMANA, ncnonb3yemas aBTopoMm, «He yMeeT» cunTaTb MPOBOAHUKM
B M30/19UMKN, MOITOMY pacyeT NpPou3BedeH MNof, «rofblii» NpoBoA, a
peanbHble AnVHbI 6panunchk ¢ y4eTom koadduumeHTa ykopodeHns Ky.
OKCMepuMeHT nokasaJt, 4To Ky 3aB1CUT OT TOJLLMHBI U30AALMN U Ha-
ctoTbl 1 onsa MB3-2,5 B KB gnana3oHe coctaBnseT okoso 0,97 (xena-
TeNbHO YTOYHUTB);

- HavanbHble yyacTkn A12 n A17 (0o BepXHEro n3onsTopa) BbINon-
HEeHbI C NNaBHbIM M3rMbOM, a B MOAENM NPULLOCH Noka3aTb NPSMbIMU
oTpeskamu. To Xe OTHOCUTCS K Ha4asibHbIM (MPOBOJIOYHBLIM) y4acTKam
A15. B mogenu Takxe TpyAHO nNokasaTtb 3af4esiky NpoBOAa B U30MSTO-
pe (06paTHbIli NPOBOS, B 3aJe/IKe KOHLEBOr0 U3019TOpa B3AT A/IMHON
25 cm). Mo3ToMy NpULLNOCHL MCXOAUTL U3 PABEHCTBA MOSHOM pacyeT-
HOW ONWHBI MNeva afeMeHTa 1 NOAHON AIMHBI peanbHOro nposoaa (¢
y4yeTtom Ky). B10 oTHOCUTCS U K AnpekTopam 012 n A17.

CnepyeT Takxke OTMETUTb, YTO PeakTUBHbIE HArpy3Kku B MporpaMmme
33[al0TCH KaK To4euHble, a peasnbHble L n C MMeloT CBOM ANWHbI, U 3TO
MOXeT OTPasnTCs Ha TOYHOCTM pacyeTa.

2.6 Ha 6a3e BMA-5 oTpaboTaHa mMopgenb CeMMaMana3oHHOW aH-
TEHHbI, BKoYaloLLas Takxe Mo 2 afnemMeHTa Ha amanasoHsl 30 n 40 m.
Bo3mOxHO, CO BpeMeHeM 3Ty MOAeNb YAaCTCs OCYLLECTBUTb B «Xere-
3e». HacTb 3TON MoAenu - akTUBHbI 3nemMeHT Ha 40 m.a. (A40) yxe
NpUMeHeH (Kak AOoMosHeHne) B CyLLeCTBYIOWeN aHTeHHe (CM. $OoTo
Ha nepBoW cTpaHuue 06noxkn). A40 BbinosHeH Ha ocHoBe A20 3a
cyeT fobaBneHuns K Kaxaomy 13 ero KOHLIOB KaTyLIKu C MHAYKTUBHOC-
Tbio 20 MKIH (npn C, =2 nd) 1 KoHUeBoM cekumu anrHoi 1,41 m (LOM
- TexHonorunsa). JanHbl eMKOCTHbIX Harpy3oK MPULLIIOCh HECKObKO
YBENINYUTL.

B 3ak/o4eHne MOXHO OTMETUTD, YTO ANEKTPOMAarHUTHbIE pene Ha-
YMHAIOT NPUMEHATLCS Kak B GUPMeHHbIX aHTeHHax (MAGNUM 280
FORCE-12, TITANEX v p.), Tak 1 B ntobutensckmx paspaboTtkax [8].

AsTOp 6naropaput Bopuca Kataesa (UR1MQ) 3a 60nbLUyI0 MOMOLLb
B npouecce MoHTaxa BMA-5 n Anekcangpa Moryguna (UT1MQ) 3a
yyacTvie B U3MEpPEeHUsIX.

P.S. Vipes n KOHCTPYKLMS ONMNMCaHHOW aHTEHHbI IBASIIOTCS UHTE/EK-
TyasbHOVM COOCTBEHHOCTbIO aBTopa. Kommepyeckoe ncrnonb3oBaHne
TOJIbKO MO COrNacoBaHuUIO C aBTOPOM.
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Mpunoxenune

B npuBeneHHou Huxe Tabavue aHTeHHbIe 3/1eMEHTbl WU COCTaBIISIOLMNE UX
oTpeskn o6o3HaqaloTcsi 6yksoii W (wire-npoBos) co cBOMM rnopsiaKoBbIM HOME-
pom. Kaxnzas cTpoka - onucanne ogHoro nposogHuka: X1, Y1, Z1 - ato koopau-
HaTbl B TPEXMEPHOM MPOCTPaHCTBE Hayana npoBoaHvka, a X2, Y2, Z2 - koopanHa-
Tbl ero koHua. Ocb aHTeHHbl (6ym) cosnagaeT ¢ ockio X, 3HayeHne X=0 cooTseT-
cTByeT nonoxexuto anemerHta A20 (cMm. Takxe puc.5). KoopavHatel AaHbl B MET-
pax, paauyc npoBOAHNKA - B MUITAMETPAX.

BMA5

Wire

Ne X1 Y1 Z1 X2 Y2 z2 R

1 -3.0, 3.7, 0.0, -3.0, -3.7, 0.0, 15 -1
2 -3.0, 3.7, 0.0, -3.0, 5.48, 0.0, 10 -1
3 -3.0, -37, 0.0, -3.0, -5.48, 0.0, 10 -1
4 -3.0, 0.0, 0.5, -3.0, 4.04, 0.15, 1 -1
5 -3.0, 0.0, 0.5, -3.0, -4.04, 0.15, 1 -1
6 -2.5, 1.2, 0.0, -2.5, -1.2, 0.0, 15 -1
7 -2.5, 1.2, 0.0, -2.5, 3.56, 0.0, 10 -1
8 -2.5, -1.2, 0.0, -2.5, -3.56, 0.0, 10 -1
9 -2.5, 0.0, 0.5, -2.5, 2.93, 0.15, 1 -1
10 -25 0.0, 0.5, -2.5, -293, 0.15 1 -1

11 -1.9, 2.62, 0.0, -1.9, -2.62, 0.0, 10 -1
12 0.0, 0.1, 0.0, 0.0, -0.1, 0.0, 1 -1
13 0.0, 0.1, 0.0, 0.0, 1.45 0.0, 17.5 -1
14 0.0, -0.1, 0.0, 0.0, -1.45 0.0, 17.5 -1
15 0.0, 5.0, 0.0, -0.48, 5.0, 0.0, 8 -1
16 0.0, 5.0, 0.0, 0.48, 5.0, 0.0, 8 -1
17 0.0, -5.0, 0.0, -0.48, -5.0, 0.0, 8 -1
18 0.0, -5.0, 0.0, 0.48, -5.0, 0.0, 8 -1
19 0.0, 0.1, 0.0, 0.0, 0.3, -0.38, 3 -1
20 0.0, -0.1, 0.0, 0.0, -0.3, -0.38, 3 -1
21 0.0, 0.3, -0.38, 0.0, 3.36, -0.38, 11 -1
22 0.0, -0.3, -0.38, 0.0, -3.36, -0.38, 11 -1
23 0.0, 0.1, 0.0, -0.27, 0.45, 0.45, 1 -1
24 0.0, -0.1, 0.0, -0.27, -0.45, 0.45, 1 -1
25 -0.27, 0.45 0.45, -0.35, 3.995 0.1, 1 -1
26 -0.27, -0.45,  0.45, -0.35, -3.995, 0.1, 1 -1
27 027, 0.45, 0.45, 0.32, 2.87, 0.22, 1 -1
28 0.27, -0.45, 0.45, 0.32, -2.87, 0.22 1 -1
29 0.0, 0.1, 0.0, 0.27, 0.45, 0.45, 1 -1
30 0.0, -0.1, 0.0, 0.27, -0.45, 0.45, 1 -1
31 0.45, 0.9, 0.0, 0.45, -0.9, 0.0, 15 -1
32 045 0.9, 0.0, 0.45, 2.57, 0.0, 10 -1
33 0.45 -0.9, 0.0, 0.45, -2.57, 0.0, 10 -1
34 285 0.98, -0.1, 2.85, -0.98, -0.1, 15 -1
35 285 0.98, -0.1, 2.85, 1.08, -0.1, 1 -1
36 285 -0.98, -0.1, 2.85, -1.08, -0.1, 1 -1
37 285 1.08, -0.1, 2.85, 3.72, -0.1, 15 -1
38 285 -1.08, -0.1, 2.85, -3.72, -0.1, 15 -1
39 285 3.72, -0.1, 2.85, 4.81, -0.1, 11 -1
40 2.85, -3.72, -0.1, 2.85, -4.81, -0.1, 11 -1
41 2.85, 1.08, -0.1, 2.5, 1.08, -0.1, 8 -1
42  2.85, 1.08, -0.1, 3.15, 1.08, -0.1, 8 -1
43  2.85, -1.08, -0.1, 2.5, -1.08, -0.1, 8 -1
44  2.85, -1.08, -0.1, 3.15, -1.08, -0.1, 8 -1
45  2.85, 0.1, 0.7, 2.85, -0.1, 0.7, 1 -1
46  2.85, 0.1, 0.7, 2.85, 2.55, 0.15, 1 -1
47  2.85, -0.1, 0.7, 2.85, -2.55, 0.15, 1 -1
48  2.85, 0.1, -0.55, 2.85, -0.1, -0.55, 1 -1
49  2.85, 0.1, -0.55, 2.85, 2.0, -0.32, 1 -1
50 2.85, -0.1, -0.55, 2.85, -2.0, -0.32, 1 -1
51 0.0 1.45 0.0 0.0 5.0 0.0 15 -1
52 0.0 -1.45 0.0 0.0 -5.0 0.0 15 -1
*** Uetoq. ***

Ne

1 wi2c, 0.0, 1.0

*** Harpyaka ***

Ne  Tun L(uh) C(pF) Q

1 wi2cl, LC 0.0, 200.0, 0.0

2 wi2c-1, LC 0.0, 200.0, 0.0

3 w35c, LC 0.0, 100000.0, 0.0

4 w36c, LC 0.0, 100000.0, 0.0

5 w46b, LC 2.0, 0.0, 180.0

6 w47b, LC 2.0, 0.0, 180.0

7 w48c, LC 0.210851, 150.0, 150.0

*** ABTocerm ***

400, 40, 2.0, 1

# # # KommeHT. # # #

1. Harpyskun W12C1 n W12C-1 - koHaeHcatopsl no 200 nd.

2. Harpyskun W35C n W36C - umutaums koHTaktos pene K1 n K2 B aupektope.
Ha 20 m koHTakTbl 060Mx pesie 3aMkHyTbl (cooTs. no 100000 nd). Ha 15 m 3am-
KHYTO TOJIbKO OAHO M3 ABYX pene (oaHa u3 Harpy3ok 100000 v apyras 1,5 n®d).
Ha ocTanbHbix Ananas3oHax pene pa3oMKHYTbI U Harpy3Kku COOTBETCTBYIOT MPOX0A-
HbIM emkocTam pene no ~ 1,5 n® kaxaasi.

3. CpeanHue yactoTsl o ananasoHam: 14.15, 18.12, 21.2, 24.94, n 28.3 Mly.

4. Anesauwmsi: Ha 20 n 17 m - 50 rpasycos, Ha ocTasbHbix - 40 rpanycos (Yepes
mento Cepauc - CepBUC 1 YCTaHOBKY - YCTaHOBKM - OneBaLns).
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NMoxoaHbIN TPaHCUBEpP

B nocnepgHee BpemMsi Ha paaMopbIHKax NOSBUAUCH B Npodaxe pas-
NINYHbIE MMKPOCXEMbI KaK s ayamo v paguoannapartyphbl, Tak u ansa
TenesnaeHus.

Mcnonb3ysa WMpoKo pacnpocTpaHeHHble UMNOPTHLIE KOMMIEKTYIo-
e, aBTop pa3paboTan NPOCTON MNOXOAHbIN TPAHCMBEP HAa HU3KOYa-
CTOTHble gnanasoxbl 1,9 My, 3,5 MIy; 7,0 MI'y. Ha npuHumnuans-
HOW cxeme Ans obneryeHus NoHMMaHus paboTbl Noka3aH ogHoAMana-
30HHbIN BapuaHT Ha 3,5 My,

TpaHcvBep BLINMOMHEH MO CXeMe pasfesibHbiX KaHanoB npuema u
nepepaun. Bemay HM3KON CTOMMOCTM MUKPOCXEM, UCMONb30BAHUIO
LUIMPOKO pacnpocTpaHeHHbix AMD ¢ HuxHel GOKOBOM NONOCON He
MMeeT CMbIC/Ia NMPUMEHSTb PEeBEePCUPOBaHHbIe Y3ibl. VcknioyaeTcs
Heo6X0AMMOCTb B Pa3nny4HbIX KOMMYTUPYIOLLMX 3NEeMeHTax.

Mepexon 13 pexrma npuema B pexum nepegadn oCyLLeCTBASeTCs
nojayen HanpPsXXeHWs NUTaHNS Ha YCUAWUTENb MOLLLHOCTU. ABTOMAaTU-
4eCKM OCYLLEeCTBNSAeTCS CaMOKOHTPONb KayecTBa nepenaBaemMoro B
adup curHana. TpaHcuBep cobpaH B NaacTMaccoBOM Kopryce
160x60x140 MM NONLCKOrO NPOM3BOACTBA, B OFPOMHbIX KOIMYECTBaX
NpoAaBaeMbIX Ha PaaMOPbIHKAX.

TwaTenbHbIX U3MepeHnii napameTpoB TPaHCMBEPA He NPON3BOAM-
NOCb, KPOMeE YyBCTBUTENIbHOCTYM, KOTOPas Ha BCeX Anana3oHax CocTaB-
naet okono 1 MkB, 1 BLIXOOHOrO HaNpsXXeHUs B pexviMe nepeaadn Ha
akBuBaneHTe 50 Om (He MeHee 2 B Ha Bcex Anana3oHax). Toro Bbl-
COKOYACTOTHOIO HanpskeHWst AOCTAaTO4HO, YTOObl «packadyaTb» BHE-
LUHUIA YCUNIMTENb MOLLHOCTH.

B TpaHcuBepe Takxe ncnonbayetcs cuctema ALC B pexmme nepe-
[auu.

Cxema TpaHcuBepa npeacTasfneHa Ha puc. 1 (TpUemHblii TpakT) n
puc.2 (nepepalowwmii TpakT).

OcCHOBHbIe 311eMeHTbl TpaHcuBepa: Ase Mukpocxembl LA1135, ogHa
13 KOTOPbIX paboTaeT B MPUEMHOM TpakTe, BTOPas - B nepefalowem.
LA1135 npencrasnsieT cob0i BbICOKOKA4YECTBEHHbIN TioHep AM cur-
HanoB. B cBoeM cocTaBe OHa MMeeT ABOMHOM GanaHCHbIN cMecuTeNb
¢ cuctemoit APY, noatomy obnagaet ManbiM1 NepekpecTHbIMU 1cKa-
XEHMSIMU, BbICOKOCTabWNbHbLIN reTepoanH ¢ APY 1 6ydepHbiM kacka-
[OM, LUMPOKOMNONOCHLI S-MeTp. OTHOLWeHWe curHan/wym 54 ob. Obe
MWKPOCXEMbI N0 reTepoAMHY BKIOYEHbI NapannensHo. bnarogaps APY
Ha BbIXO[e reTepoamHa MmMeeTcs NPakTU4eckn naeanbHas CMHycouaa
C MaJjibiM YPOBHEM rapMoHuK. Hanprmep, BTopasi rapMoHunka Habto-
nanacb Ha yposHe -70 ob (M3MepeHne NpoBOAUNOCL aHANU3aTOPOM
cnekTpa C4-74). U BoobLye nocne feTanbHOro UCnblTaHUs MUKPOCXe-

CQ FAMRADIO

Bnagumup Jiazosuk (UT2IP), r.MakeeBka

Mbl HA MakeTHOM nnaTte aBTOp Obli MPUSATHO YAMBAEH ee XOpoLuei
paboToil. B kayecTBe feTekTOpa 1 OMNOPHOro KBapLIEBOrO reHeparto-
pa 500 kIy mcnonb3yetcs mukpocxema TA8710S, npumeHsemas B
BUAeoMarHuTopoHax. leHepaTop B MUKpocxeme BO30yXaaeTcs ToNb-
KO C akTuBHbIMM kBapuamu Ha 500 kIy. Xopowo paboTatoT kBapue-
Bble Pe30HATOPbI B CTEKNIAHHbLIX Kopnycax. B cxeme YHY ucnonbayert-
ca mukpocxema TDA7052 OT TeNeBU3NOHHBIX MPUEMHUKOB, MMeEIOLLLas
MWHMMaJIbHOE KONIMYECTBO 3/1EMEHTOB 0OBS3KMU.

B pexume npuema curHan ¢ aHTeHHoro pasbema XW2 (puc.2)
Yyepe3 BTOpUUHYto 06MoTKy T1, pacnonoxeHHoro B 6noke ycunutens
MOLLHOCTHW, NOCTYNaeT Ha nepemMeHHsbIii pesnctop R1 (puc. 1), Buinon-
HSIOLLEro posib MePeMeHHOro aTTeHioaTopa, 1 aanee Ha TPexXKOHTYp-
HbI1 AnanasoHHbI NonocoBor eunbtp (MP) ¢ MHAYKTUBHON CBA3bIO
L1-L4, C1-C3. Curnan nocne Nd nogaetcs Ha yCUNUTENb BbICOKOM
4acTOTbl, BbIMNOJIHEHHbIN HA ABYX3aTBOPHOM NONEBOM TpaHaucTope VT1
co ctabunmaaTopom Toka ero cToka Ha VT2, 4To obGecneynBaeT npu
CYLLIECTBEHHOM YMeHbLUEHUW HanpsbkxeHus nutanuns (9 B) coxpaHe-
HMe LUIMPOKOro AMHAMMUYECKOro AManasoHa npu OOHOBPEMEHHOM aB-
TOMaTuyeckon perynuposke ycunenus (APY) B wmpokux npuaenax.
[Hanee curnan co ctoka VT1 yepes C10 nocTynaeT Ha BXOA, CMecuTe-
ns mukpocxembl DA1 (BbiBOg, 6). B kayecTBe Harpyskum 6anaHCHOro
cmecuTenst DA1 (BbiBog 7) ncnonbdyetcs IMP-AMN-500H3,1 (Z1) kak
bunbTp OCHOBHON cenekumu. MNocne GuabTpaumm curHan nogaercs
Ha nepBbIli Kackag, yecunmTens NpoMeXyTo4HON 4acToThl (BbiBoa 9 DAT).
Harpyskoi nepsoro YINY asnsetcs pe3oHaHCHbI KOHTYp L6C25, Ha-
CTPOEHHBbIV Ha NpoMexyTo4Hyto YacTtoTy 500 kI'u. Yepes C27 curHan
nocTynaeT Ha BTOPOW Kackah ycunauTens nMpoMeXyTOYHON 4acToTkl
VT4VT5, aHanornyHbiin no cxeme YBY VT1VT2. C pe3oHaHCHOW Ha-
rpy3ku YMNY L7C3, Takke HAacTpoeHHoW Ha yactoTy 500 kI'y, curHan
yepe3d C33 nopaetcs Ha GanaHCHbIM cmecuTenb (BbiBog 5 DA2
TA8710S), ncrnonHsowWmin ponb AeTekTopa.

B CTPyKTYpHOI Cxeme 3TON MUKPOCXeMbl eCTb FeHepaTop, KOTOPbIN
npv NOAKNIOYEHIN BHELIHEro KBapLEBOro pesoHatopa ZQ1 mucnonb-
3yeTCs Kak onopHblii reHepaTop Ha 500 k'L, Ans AeTekTMpoBaHus cur-
Hana B npuemHuke, 1 ansa GopmMMpoBaHUS OAHOMONOCHOIO CUrHana B
nepepartyumke.

C BbiIxoga mMukpocxembl DA2 (BbiBOA 7) AemomynvpoBaHHbii HY
curHan, nponas Yepes GpunbTp HUXHMX YactoT R17R18C37C38, no-
CTyMNaeT Yepes perynarop rpomMkocTv R19 Ha yecunutenb HU3KOW Yac-
TOTbI, BbIMO/IHEHHbIV Ha LUMPOKO NPUMEHSIEMOI BO MHOTUX Manoraba-
PUTHBIX MOZEeNsxX Tenesn3opoB mukpocxeme TDA7052, ¢ BbIXOAQHOM
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Hol paboTe He BO3HMKAET. 3BYKOBOW CUrHan ¢ MMKpodpoHa yepes XW1,
perynatop yyBcTBuTensHocTM R1 1 C1 noctynaet Ha dopmumpoBatens
DSB, BbINOMHEHHbIN Ha XOPOLLO 3apeKOMeH0BaBLLeN B paboTe MUK-
pocxeme K1005XA6 (DA1), umetoLein B CBOeM cocTaBe ABa ycunmTe-
ns ¢ APY v 6anaHcHbIn cMecutenb. OnopHeii curian 500 kM, nopa-
eTcs yepe3 C6 Ha BbIBOg, 14 DA1 (puc.2) ¢ MUKPOCXEMbl MPUEMHOMO
TpakTta DA2 (puc.1) npu nomoLLmn He6oNbLIOro Kycka KoakcuanbHOro
kabens. CurHan DSB cHumaeTtcs ¢ BbiBoga 9 DA1 n noctynaet Ha
dunbtp Z1 (BM®-AM-500H3,1). NMony4eHHbI Takum 06pa3om 04HO-
MOJIOCHBIV CUHAN NOAAETCS Ha CMecUTENb MUKpPocxembl DA2 (BbIBOA,
6). Ha Bbixoge cmecutens DA2 (BbiBOA, 7) nonyyaem SSB curHan B
avanasoHe 3,5...3,8 MI'u, KOTOpLIA, NPONAS TPEXKOHTYPHLIA Anana-
30HHbIN NP L1C17L2C18L3C19 ¢ UHAYKTUBHOW CBS3bIO, YCUNMBAET-
cs TpaHaucTopom VT2 (KM327).

Mo BTOpomy 3atBopy VT2 npumensietcs cuctema ALC, pabotato-
was cnegytowmm o6pasoM. MnkoBbI curHan nocne 6anaHcHOro cme-
cutens n ycunutens APY B DA2 ¢ ee BbiBoga 16 4epes perynstop
OrpaHnyeHns BbICOKOYACTOTHOro curHana R3 noctynaet Ha 6a3y pe-
rynupyiouiero Tpansucropa VT1, KOTopbI, yNpaenss BeMYNHON Ha-
nps>keHnst Ha BTOpom 3aTeope VT2, orpaHuuyneaeT SSB curHan Ha
onpeaeneHHOM ypoBHe, He [0MNycKas nepekayku nocnenyoLmx Kac-
KaAoB.

Janee curHan ¢ WMpoKononocHon Harpyskm VT2 L4C20 noctyna-
eT Ha SMUTTepHbIV NoBTopuTens VT3 1 3aTeM ycunameaeTcs yeunure-
nemM MOLLHOCTU Ha VT4. BbIxOOHOW CUrHan CHUMaeTcs C BTOPUYHOM
06moTkm T1 1 yeped XW2 nogaetcs B aHTEHHY.

Mpu nogaye Hanpsxexnus +12,6 B Ha YM (VT2-VT4) nocTosiHHOe
HanpshkeHne Yepea orpaHnymTenbHbIN pesuctop R13 noctynaet u Ha
3N1eKTPOHHbIN KOMMYTATOP Npuem-nepetaya Ha VD1VD2, koTopble 0T-
KPbIBasiCb COEAMHSIIOT HUXHWUIA BbIBOA, BTOPUYHOW 06MOTkM T1 ¢ 06-
LLLMM NPOBOAOM U OJHOBPEMEHHO LLYHTUPYIOT @aHTEHHbIV BXOA, NpUem-
HOrO KaHana.

Bce Mukpocxembl, UCMONb3yemble B TPaHCKUBEpPe, AEBATUBOSLTO-
BOV cepuu. Mpu ncnonb3oBaHun GaTtaperiHoOro NUTaHUs [OCTaTO4YHO
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CQ HAMRADIO
npvMeHnTb WecTb 6aTtapeek no 1,5 B, ecnu TpaHcuMBep nutatb OT
CeTeBOro BbINPSMUTENS, TO HanpshxeHne 12,6 B ncnonb3yeTcs T0Mb-
ko ana YM, a ang nutaHus Bcex MMKpOCcXeM HeobXx0AMMO NMOHU3NTL
HanpsixeHve 0o 9 B npu nomowwm ctabunmsatopa, coGpaHHOro Ha
KPEHB8A no tunoBsoit cxeme.

Aetanu

TpaHcuBep co3faBsancs AJis MacCoBOro MOBTOPEHUS, U NMO3TOMY
MaKCHMasnbHO COKPALLLEHO KOIMYECTBO HAMOTOUHBIX U3AENNIA (KOHTY-
poB). B kauecTBe kaTylwek MHAYKTMBHOCTM M® Mcnonb3yloTcs cTaH-
napTtHele apoccenu AM-0,1 nHayktmeHoCTbI0 20 MKITH, KOTOpbIE YCTa-
HaB/IMBAIOT HA Nyate Hag COOTBETCTBYIOLLMMM KOHAEHCATOPaMM Kak
nokasaHo Ha pwmc.3. Katywky cea3m L1 (5 sutkos M3JILLO-0,12) ka-
Hana npuema HamarblBaloT Y X0N04HOro KoHua L2. KaTywku nHayk-
TMBHOCTU L5, L6, L7 kaHana npuema v L4 kaHana nepepayv - ctaH-
[apTHble ApOCceny KannesnaHon Gopmbl, NPUMeHseMble B BuaeomMar-
HUTODOHAX Cepun «ANEKTPOHUKA» C MHAYKTUBHOCTbLIO, YKa3aHHOW Ha
puc. 1, 2. Katywka retepoamHa L8 (o6Lwas ons kaHana npyema u ne-
pefayn) HamoTaHa Ha ceppeynmke CB-9 n copepxumt 18+18 BUTKOB
N3JILO-0,12 (ana ananasona 3,5 MIu). NMepemMeHHbIn KOHOEHCa-
Top C11 - ot 6noka YKB paguonpuemHuka «OkeaH», ABe CeKLUn
KOTOPOro coefiMHeHbl napamienbHo U nx obLlias eMKOCTb COCTaB-
nset 8-30 nd.

O6Lwas cTabunbHOCTb YaCTOThl FeTepoAMHa 3aBUCUT OT NPaBUIIbHO
nopo6parHbix TKE koHaeHcaTopos C12, C13, BXoasLLMX B COCTaB re-
TepoauHa TpaHcueepa.

BbixogHow TpaHcdopmaTtop kaHana nepedadn T1 HamaTbiBaloT Ha
[BYX CNOXeHHbIX BMecTe ¢pepputosbix konbLax K12x8x4 600...1000HH
ngyms nposogamu M3JILLO-0,29 2x8 BuTKOB.

B kayecTBe nHavkaTopa S-meTpa MCNoib30BaH MUKpoaMnepmeTp
M4283 Ha 200 MKA.

TpaHcuBep cobpaH Ha nevaTtHol nnate pasmepom 120x140 mm. Ha
puc.4 nokasaHo pasMelleHre PagnoaeMeHTOB 1 ABYX Nepemblyek
J1 1 J2 (B BepxHel nonosuHe nnaTbl pasmelleHbl aetann Tpakta TX,
B HUXHeW - RX, 3T 30HbI Ha pUC.4 YCNOBHO pasfesieHbl LTPUXMYHK-

TUPHOI NHKe), a Ha puc. 5 - pacnono-

XEeHWe neyaTHbIX MPOBOAHWMKOB. 3akpa-

° O LUEHHBIMW KPYXO4YKaMN OTMEYEHbl KOH-

TakTHble NNOLWAAKN 1 OTBEPCTUS B nna-
Te, rAe BblBOAbI 3/1IEMEHTOB COeANHSIOT-
cs ¢ o6wmum nposofoM. lNpu BeINONHe-
HUM NaTbl 3 OAHOCTOPOHHEro GOoNbIn-
POBAHHOrO TEKCTONMNTA 3TU KOHTAKTHbIE
@  'VIOWAZKM COBAMHSIOT M30/IMPOBAHHLIM
NpOBOAOM AOCTATOYHOro AuameTpa

L (okono 0,5 mm). Ecnn nnaty BbINOAHWUTL

° @ Y3 OBYXCTOPOHHEro Tekcronura, TO

¢onbra co CTOPOHbI YCTAHOBKW 3f1eMeH-

0=-0—0 o TOB He BbITPABAMBAETCH U BbINOAHSAET

rO $yHKUMK 06LLEero NpoBoaa U AOMNOMHK-
@ [Te/bHOro aKkpara. B atom cnyyae Hesak-
paLleHHble 0TBEPCTUS (prC.5) 3€HBKYIOT-
€S CO CTOPOHbI CMUTOLLIHOW PONbIn, U Bbl-
BOAbI [eTanei, KoTopble COeAUHSIoTCS
no cxeme ¢ 06LLMM NPOBOAOM, BCTaBIIS-
I0T B 3aKpaLleHHble 0TBepPCTUS 1 noana-
MBAIOT K POsibre CO CTOPOHbI YCTAHOBKM
3/1eMEHTOB.
HacTtpoiika kaHana npuema (RX)
A CHayana Heo6x0aMMO NPOBEPUTBL OC-
uunnorpadom Hanuuve BO3OYXAEHUS
KBapLEeBOro reHepaTopa Ha MMKpOCXe-
Me DA2. Ecnu kBapueBblii pe3oHaTop
ZQ1 ManoakTWBHbI (CTapeblit), TO cneay-
€T TONbKO HaWTW XOPOLUMIA, YTOObI Cxema
3apabotana, HUKakux gpyrux MaHumnyns-
LMiA (MEHSTb HANPsXeHWE NUTaHWS, Nof-
6rpatb C35C36) Npon3BOANTbL HE HYXHO.
Ecnn papgnoniobutens He nMeeT BO3-
MOXHOCTW NPUOBPECTU Ha paanopbIHKe
XOpOLLMIA KBapLEBbI pe3oHaTop 3a 3-5
rPH, MOXHO cobpaTb N0bYyi0 CxemMy KBap-
LLeBOr0 reHepaTopa u 4Yepes pasgenu-
TesbHYI0 eMKOCTb noaaThb curHan 500 kI,
Ha BbIBOZA, 2 MMKpocxembl DA2 ¢ amnam-
Tynoit 0,2 B. Heo6x0aoMMO y4uTbIBaTD,
4TO reHepaTop B MUKpocxeme paboTtaeT
@  (ueHb XOPOLLIO 1 NPaKTUYECKM He NMeeT

I—o BTOPOW, TPETbeN 1 T.4. FAPMOHUK, NO3TO-
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My OTCYTCTBYIOT KOMOMHALMOHHbIE Yac-
ToThI B pexvmMax RX n TX. Ecnu cobpaTb
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CQ HAMRADIO
OTAEeNbHbIN KBapLEeBbl reHepaTop, TO He0H6XOAMMO MPOBEPUTL YPO-
BEHb FAapPMOHWK B BbIXOOHOM CUrHane aHanM3aTtopoM CrekTpa uau
KOHTPOJIbHBIM NMPUEMHUKOM U [OBUTLCS CHUXEHUS! UX YPOBHS 0 -70
b n Huxe.

Takxe cnepyeT nopobpate C20C23, T.K. napameTpbl UCMONb3ye-
MbIx OM® cunbHO OTAMYalOTCS ApYr OT Apyra. JLJoCTaToO4HO Mpw Ha-
CTpOiike BMECTO HVX MOAKIOUNTL ManorabapuTHbIe NepeMeHHble KOH-
[eHCaTopbl OT TPAH3UCTOPHbIX BelaTesbHbIX PaAVONPUEMHUKOB 1,
BpaLlas 0Cb NepeMeHHOro KoHAeHcaTopa, A0OWTLCS MakcumanbHO
rPOMKOCTM MPUHUMAEMON PaAMOCTaHLMK. Takylo Xe onepaumio cie-
nyet npoussectn ¢ C25 n C31. YactoTy retepoanHa n3mepsaioT Nito-
6bIM YacTOTOMEPOM Ha koHzeHcatope C31 (puc.2). Bpawas ock ne-
pemeHHoro koHgeHcaTopa C11 1 cepaeyHuk KaTywku retepoanHa L8,
nobuBaloTcs nepekpbITUs no yactote ot 3 My go 3,3 MIy ¢ 3ana-
com 10 kI'L, No Kpasm ananasoHa.

HacTtpoiika nepepaiowero Tpakrta (TX) 3aknio4aeTcs B npoBepke
HanpsXeHns: ONOPHOro KBapLEBOro reHeparopa, NOCTynaloLLero Ha
BbIBOA, 14 Mukpocxembl DAT TX, koTopoe [oMXHO ObiTh He HGonee 0,2
B amnautypHoro 3vavexus. MNMocne M@ Ha BbiBoAe 6 MUKPOCXEMbI
DA2 ponxHo 6biTb 0kono 0,4 B aMnanTyaHOro 3Ha4yeHust, npu npoms-
HoweHun «A-A-A» nepen MUKPOPOHOM.

Mpu npaBunbHo nopobpanHbix C17-C19 ananasonHoro MNd TX ero
nofioca nponyckaHus fomkHa 6bime 3,3-3,9 MI'y, Ha ypoeHe -30 ab.
Amvnnutyna BY HanpsikeHus Ha BbiBoge 7 (Bbixog, cmecuTtens) DA2
[omkHa 6biTb He MeHee 1 B. BY HanpsxeHne Ha amuTTepe VT3 Takke
[OJIXHO ObITb He MeHee 1 B, a Ha BTopuyHOl o6MoTke T1 1 Ha peanc-
Tope Harpy3ku 50 OM fonkHO ObITb He MeHee 2 B adpdekTnBHOrO
3HaveHus. MoacTpoeyHbiM pesuctopom R3 ycTanaBnnealoT Heo6Xo-
OVIMYIO BENIMYMHY KIMMNMPOBAHUS BbICOKOYACTOTHOMO HANPSHKEHUS.

Ha aTom HacTpolika TpaHcuBepa 3akaHumBaeTcs. B nepepaiowem
TpakTe Jlyylle UCNob30BaTh ANEKTPETHBIN MUKPOPOH. CaMblit fiyy-
LN - MCNONb3yeMbllt B TelebOHMM CO CTaHAAPTHOM YacTOTHOW xa-
pakTepucTukon Tuna «CocHa», eAMHCTBEHHbI HeJ0CTaToK KOTo-
pOro - MMHYCOBOE NUTaHWe, NPUHATOE B TenedoHUN (NII0C NUTaHNS
Ha kopnyce). Ecnu noctaeuTe Gatapeliku nutanns mukpodoHa «Co-
CHa» B KOPMyC NOACTaBKMN 1 CHUMATb Yepes pasaenunTesbHbIi KOHOeH-
€aTop CMrHan HM3KOWM 4acTOoThl, TO BCe NPOBAEMBI peLlaoTcs aBToMa-
Tnyecku. MNpu paboTe B apupe KOppecnoHaeHTbl ByayT cuntaTb, HTO
Bbl paboTaeTe Ha UMNOPTHOM TpaHcKBepe.

YBepeH, 4TO BCe, KTO NOBTOPUT 3Ty KOHCTPYKLMIO, OCTAHYTCS O4eHb
[0BOJIbHBI KAYECTBOM PaboThl TPAHCUBEPA KaK B pexumMe npuema, Tak
1 B pexume nepenaqu.

PeTpo-TpaHcBepTep Ha 50 MlNy

Slpocnas puueHko (US5UL), nrr.boposasi, Knesckasi 0611.

B YkpavHe ananasoH 50 MI'y paspetueH ¢ 1998 r., HO akTMBHOCTb
Ha 6 MeTpax HeBbICOKas.

MprunHel pasHele: Mano nNyGankaumin - 2 KoHBepTepa u 2 TpaHc-
BepTepa Ha TPaH3UCTOPax U BCe..., M3roTOB/IEHME HA TPAH3MCTOpax
TpebyeT onpefeneHHbIX HABbIKOB, MMMOPTHbIE annapatbl AOBOJIbHO
poporu.

ABTOp npegnaraet nybaMKaumio NPOCTOro, HAAEXHOro, Nerko Ha-
CTpavBaemMoro peTpo-TpaHceepTepa Ha 6 M. TpaHcBepTep He coaep-
XUT 0edUUMTHBIX AeTaner n NoCTPOeH Ha LUMPOKO pPacnpoCcTpaHeH-
HbIX namnax (puct).

MpuHumMn paboTbl TpaHcBepTepa

B pexume «npuemM» CuUrHan ¢ aHTeHHbl Yepe3 HOPMasbHO 3aMKHY-
Tble KOHTakTbl K2.1 pene K2 noctynaet Ha BxogHOM koHTyp L7C18,
HaCTPOEeHHbIN Ha cepeauHy amanasoHa (50,150 MIy). YcuneHHbIn
nepsbiM YBY Ha VL4 (6>K38IM) curHan BblaenseTcs Ha aHOAHOWM Ha-
rpyske (apoccenb L8) un yepes pasgenuTensHbit koHgeHcatop C22
noctynaet Ha 2-it kackag YBY Ha VL5 (6>K1I), koTopblii paboTaeT
aHanornyHo nepsomy YBY. Co BToporo kackaga YBY uepes C27 cur-
Han NOCTynaeT Ha cMecuTesb, COOPaHHbIV Ha NIeBOM (MO CXeEMe) Tpu-
one VL6 (6H3MM). NeTepoauH Ha 22 MI'y, cobpaH Ha NpaBoM Tpuoae
VL6. CBa3b retepofmHa co CMecuTeNieM OCYyLLECTBNSETCS Yepes Mex-
[yaneKTpoaHble eMKOCTM namnbl. CurHan pasHOCTHOM YacTOTbl MeX-
[y NPUHUMAEMbIM CUTHANIOM U FeTEPOAVHOM BblAENSeTCsS aHOAHbIM
kone6aTenbHbIM KOHTYpoMm L12C30, HacTpoeHHbIM Ha 28,150 MI'u. B
TpaHcueepe Tna UW3DI ecTb oaunH kackag YBY, Ho aToro Hegocta-
TOYHO, NO3TOMY MPUMEHAETCA eLlle OAMH Kackaz, yCUSIeHns B nonoce
28,000-28,300 MrI'y, Ha namne VL7 (6>XK1MM). Takum 06pas3om, curHan
amanasoHa 6 M ycunvMBaeTcs U «nepeHocuTcs» B avanasoH 10 m, n
yepes pasbem XS3 nogaercs Ha TpaHcuBep.

Pexum «nepepaun» BKlo4aeTcs nogayei +12 B Ha o6MOTkM pene
K1 n K2. Mpu atom HanpsixeHne nutanus +300 B cHumaetcs ¢ npu-
©eMHOM 4acTu TpaHceepTepa M NOAAeTCs Ha nepeaaloLlylo ¢ Nomo-
LWblo KOHTakToB K1.1, @ aHTEeHHa NoaKIio4YaeTcs K BbIXOAY yeunutens
mowHocTn Ha VL3 (I'Y-50) koHTakTammn K2.1. SSB curHan ¢ gpansepa
TpaHcueepa Yeped XS1 noctynaet B katog namnsl VL1 (65K9MM), urpa-
IoLLLei ponb cmecuTens. B ceTky aTov e namnbl nogaéTcsa curHan ot
retepoamnHa Ha 22 Mry, (VL6). Harpyskoii cmecuTens aBnsieTcs aHoA-
Hbll KOHTYp L1C3, HacTpoeHHbin Ha 50,150 MIu. BbigenexHbin cur-
Han NocTynaeT Ha Kackah NpenBapuTENbHOro ycuneHus Ha VL2
(6>K9MM). KonTyp L2C7 B aHOAE 3TO NlaMnbl TAKXe HacTpaMBaeTCs Ha
50,150 Ml'u. [danee curHan nogaeTtcs Ha ynpasnsiowyio cetky VL3
(rY-50), paboTaioLLeli B NErKoM pexume, 4To6bl MONYYNTL Ha BbIXOAE
10 BT. HanpsikeHne cMeLLeHns perynmpyeTcs NOACTPOEYHbIM Pesunc-
TopoM R13. Mocne M-koHTypa L6C15C17 curHan yepes 3aMKHyTble
KoHTakThl K2.1 pene K1 noctynaet B aHTeHHy. B uenu ynpaensiowei
ceTkn v B aHope Y-50 ons yctpaHeHus BO3GYXAEHUS Ha BbICOKMX
4yacToTax BK/IIOYEHbl aHTUNapasuTHele pesuctopbl R10, R12 1 gpoc-
cenb L5.

MaHenbka anga N'Y-50 nprMeHsieTcs OTKPBLITOrO B1AA, 4TOObI yMEHb-
LINTb EMKOCTHble CBS3W. Bce noacTpoeyHble KOHAEHCATOPb! - C BO3-
[OYLUHBIM AVNSNEKTPUKOM.

MeToauka HaCTPOIKK

MpuémHbiin TpakT. 119 HAaCTPOViKK TpaHcBepTepa, ecin HeT cne-
LmanbHbIX NPMBOPOB, AOCTATO4HO «TecTepa», Masyka Ha nobyto Yac-
TOTy B AvanasoHe 50-50,280 MI'y, (B 3aBMCUMOCTM OT MMeIOLLErocs
KBapLa), KOHTPOIbHOIO NPMEMHMKA M KOHEYHO TpaHcuBepa. Bpalue-
HMeM cepaeyHuKa KaTylwkun L13 (reTepoamnH) nobusaemcs reHepaumm
Ha yactoTe 22 MI'u. 3aTem Bklo4aem magyok. [na Hayana OH Oon-
XEH HaxoaMTCs BO3/e NPUEMHON YacTu TpaHceepTepa. Moaknouaem
npuemMHUK TpaHcmeepa K XS3, a k XS2 kycok nposoga 10...20 cm 1
HacTpavBaeMm ero Ha curHan masyka B guanasoHe 28-28,280 (B 3aBu-
CMMOCTM OT KBapLa Masuka). Hactporikoin konebaTenbHbIX KOHTYPOB
L11C29 1 L12C30 nobusaemcsa NoaBieHns MakCMManbHOro curHana
B NPUEMHUKe. 3aTeM aHanornyHom Hactporikor L7C18 n L9C24 B YBY
yBenuymeaem curHan. B nocnegHioo ovepenpb Hactpameaem L15C38
no MakcuManbHOMy curHany. focne Bcex HAaCTPOEK OTHOCAT MasiioK
Ha paccTtosaHue 10-20 MeTpoB 1 eLLé pa3 NoACTPanBaloT KOHTYpbI. Ha
3TOM HaCTPOVKY NPUEMHON H4aCTU MOXHO CYMTaTb OKOHYEHHOW. IMoc-
e NOAKJIIOYEHNS LUTATHOW aHTEHHbI Heobxoanumo noacTpouTb C18 no
MaKkCMMyMy curHana.

MNepepnatowmii TpakT. C ApaiiBepa TpaHcuBepa B pexviMe nepena-
4yn nogaém curHan B ananasoHe 28-28,280 MI'y yepe3 XS1 B katog
VL1. KOHTpOnbHbIN NpuéMHMK nopkodaemM k XS3 (BpemeHHO noga-
em +300 B n Ha kaHan RX) n HacTpaMBaeM Ha 3Ty xe yacTtoTy. Bpa-
weHnem potopa C3 aHogHoro koHTypa VL1 nobusaemcsi nosisneHus
MaKCVManbHOro curHana B NpUEMHMKe. AHaNOrM4YHO HaCTpamBaeTCcs
koHTyp L2C7 B aHoge VL2. Mpu atom namna VL3 ponxHa HaxoamTbes
B MaHesnbke, HO ee aHOAHOEe W 3KPaHHOe HanpsxeHWs HeobXxoaMMO
OTKNIO4NTL. [locne 3Toro NPUCTYNaloT K HACTPOMKE OKOHEYHOro Kac-
kapa Ha 'Y-50 (VL3), oTknoume BpemeHHo nogaHHble +300 B ot RX-
kaHana. HacTpoiiky Heo6x0ayMO NPOV3BOANTbL Ha 9KBUBANIEHT aHTEH-
Hbl (cM. «Pagmo» 1979, Ne 9, cT. 21, unm aHanorunyHelii). BpalueHu-
eM poTopoB koHAeHcaTopoB C15 n C17 M-koHTypa fobuBaloTcs Mak-
CMMaJIbHOW MOLLHOCTY Ha 9KBMBAsNEHTe, a NepeMeHHbIM PE3UCTOPOM
R12 yctanasnusatoT pabouyio Touky namnbl 'Y-50.

AeTtann

Mepepnatowmii TpakT:

L1, L2 - GeckapkacHble, No 4 Butka nocepebpeHHOro nposoga au-
ameTpoM 2 MM Ha onpaeke anametpom 20 MM, AnuHa HamoTkn 15
MM.

L6 - 3 BuTKa nocepebpeHHOro NpoBosa AMaMeTpoM 2 MM Ha Kepa-
MUYEeCKOM Kapkace anameTpom 30 MM, animHa HamoTku 20 Mm.

Jpoccenu: L3 - 2 MkIMH, 3 cekumm HaMOTKN «yHUBEPCanb»; aHTUNa-
pasuTHbIN gpoccens L5 - 2 BUTKa, npoBoga anamMetTpom 1 Mm Ha pe-
3uctope MJIT-2 BT Ha 82 Owm; L4 - Ha kapkace gnametpom 20 MM,
npoeog M3ILWO-0,15, gnuHa HamoTtkm 30 MM (L0 3anOnHEeHUS ).

Pene K11 K2 - POC-9 nnu aHanornyHele, Ha paboyee HanpsikeHne
12 B.

Pa3mepbl Wwaceu nepegatoiero 6noka 280x190x80 Mm.

Kaxgpln kackag, pasgenéH neperopogkamu. Bece aHogHble uenu
NPONOXeHbl NPOBOAOM B 3kpaHe. MOHTax AenaTb XECTKUM, a BbIBO-
Apbl fetanen - NoKopoye.

o
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CQ HAMRADIO
MpuémHblit TpakT:

L7, L9, L11 - 6eckapkacHble, No 6 BUTKOB NocepebpeHHOro NpoBo-
na gnameTtpom 1,7 MM Ha onpaske AvameTpoM 14 MM, AnvHA HAMOT-
kn 20 MM, OTBOZ OT 3-r0 BMTKA.

L12 - 6eckapkacHasi, 8 BUTKOB nocepebpeHHOro Nposoaa Anamert-
pom 1,7 MM Ha onpaBke AMamMeTpom 14 MM, AJiMHA HAMOTKM 23 MM,
OTBOA, OT 4-ro BUTKA.

L13 - 6 Butkos M3J1 0,6 MM Ha kapkace aMameTpoM 7 MM ¢ beppu-
TOBbIM CEPAEHHUKOM.

L14, L15 - 6eckapkacHble, 8 Butkos M3J1 1,8 mm Ha onpaske ana-
MeTpoM 15 MM, ANIMHA HAMOTKM 22 MM, OTBOZ, OT 4-ro BUTKa.

IOpoccenun L8, L10 - Ha pe3anctopax BC-1, ¢ KOTOpbIX CHAT NPOBOAS-
WK1 cnom, HamoTaTb nposog, MAJILLO 0,5 MM oauH cnolt fo 3anon-
HeHus.

KoHngeHcaTopsl C3, C7, C15, C17, C18, C24, C29, C30, C33, C36,
C38 - ¢ BO3ayLUHbIM ON3NEKTPUKOM.

Paamepbl waccu npnémuoro Tpakta 230x140x50 mm.

Mpwn NOBTOPEHUN TPAHCBEPTEPA MOXHO BCE U3rOTOBUTL HA OAHOM

Laceu, Ho 0b6sI3aTeNbHO ycTa-

1OCJ¢ R4 HaB/IMBaTb NePEropoaKuy Mex-
1k1

o [ly Kackagamu.
i | L>+12B " Maquok» co6pan no cxe-
L Bux. Me aBToreHepartopa ¢ 06-

R1 1
36K 1L MM 3MUTTEPOM C KBapLe-
ZQ1 BOI cTabunnaaumeit 4acToThbl
50...50,280 :

ML VT (puc.2), roe: L1 - 10 BuTKOB
KT608 MN3J1-0,7 Ha kapkace anameT-
(KT316) poM 5 MM C heppuToBLIM Cep-
R2 [Ie4YHMKOM, a KaTyluKka CBA3M
12k c3 L2 - 3 BMTKA TOHKOrO MHOrO-

2 I xunsHoro npoBoAa, HaMOTaH-
Hble nosepx L1. Bce peaucro-
pbl - Tna MJIT 0,125 BT unu ananoruyHble.

ABTOp NPUMEHSET aHTEHHY TUNa 4-3N1eMEHTHbIV «KBaApaT» C nepu-
MeTpamu anemeHToB: pednekTop - 637 cm, Bubpatop - 604 cMm, aBa
avpekTopa - no 585 cM, BbINOSHEHHbIX N3 MEAHOr0 NPOBOAA AnameT-
pom 2...3 MM. PaccTosiHus Mexay: pedpnektopom-BubpaTopom - 65
CM, BUOPATOPOM-AMPEKTOPOM U AVPEKTOPOM-ANPEKTOPOM - M0 89 cMm.
AHTeHHa HaxoamTcs Ha BbicoTe 10 M Hag, 3emnelt n umeeT peaykTop C
anekTpoasuratenem Ha 24 B. [1ga cenbcuHa Ha 110 B BkNoueHbI Noc-
nefoBaTesNibHO.

Heckonbko cnoe o gnanasoHe 6 M. AMepurKaHLbl Ha3Bau ero «Ma-
rmyeckunii auanasoH», v He [APOM: CTaHLUMKM MOTyT BbICTPO MOSBUTHL-
€1, HO TakK Xe ObICTPO M UCHe3HYTb. O HANMMUYMU MPOXOXKAEHNS MOXHO
y3HaTb MO CUrHanam MasikoB, KOTOPble HaxoAATCs Ha 4YacToTax
50...50,100 Mru,.

50,100...50,130 Ml'y, - X «OKHO».

50,110 MI'L, - TONBKO A1 MEXKOHTUHEHTANbHbIX CBA3E/.

50,150 Mry, - ysactok akTmBHoCTM SSB.

Ce30H anmTca ¢ mMas no gekabpb. Makcumym npoxoxpaeHus - B
rofibl CONIHEYHOWM aKTUBHOCTY.

Bonee nogpo6HO onucaHo B XypHanax «Pagnoxob6u» n «Pagmo-
niobutens» 3a NpoLunble roabl (CM. cnucok Jinteparypa).

Ha atom TpaHceepTepe B 2002 roay 6bi1o npoeeaeHo 300 QSO's,
a B 2003 rogy - 900 QSO's ¢ 34 ctpaHamu no cnucky DXCC (S5, DJ,
1Z, YU, 9A, LZ, HB9, HBO, G3, PE, SM, ES, OH, LA, T9, OZ, Z3, LX,
YO, SV, SP, F, OK, A45, UR, ON, El, OE, 9H, CT, 3A, ZA, T7, EH.

Jutepartypa

1. ®park Bar Awiik (PABBFM) «[purnawatio Ha 6 MeTpoB». «Pagunoniobutens» Ne5/
1993 r.,c.42

2. Bensapb B. - EVBA, UC2AA «LLlectumeTposbiii anana3oH B benapycun». «Paguo-
nobutens» Ne9/1993 r., c.42

3. ®egocees C. «Pabota Ha QRP B ananasorne 50 MIuy». «Pagnonobutens» Ne7/
1994 r., c.44

4. ®park Bar Auiik (PASBFM) «Paanoniobutenscknii agpup Ha 50 MIuy». «Pagmo-
nobutens» Ne9/1994 r., ¢.40

5. boxko I. (UTS5ULB) «50 Ml - HoBbIVi Anana3oH B YkpavHe». «Paanoxo66u» Ne3/
1998 r.

NMNEYATHBIE MAATHI
AN c6op|<m yqu BB 2001

(HO COBPEMEHHOM SAEMEHTHOM 60i3€)

http://www.amp.renet.ru
e-mail; forx@yandex.ru
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WXOAA PADNOINECTPOHNKA

BeBepneHue

B penakumoHHov no4te PX umeetcs MHo-
XKECTBO MUCEM, B KOTOPbIX HaLLW YNTaTem nu-
LUYT, 4TO, HE CMOTPS Ha TO, 4TO B 110CAEAHNE
rofbl 34aeTcs 04eHb MHOI0 IMTEPaTypbl, Hal-
TV 4TO-/IM6O [/19 TOro, 4T00bl U3 HAYMHarKoLLe-
ro paanonobutens nepeiTn B paspss npo-
@eccroHana PeMOHTHUKa 04€Hb CI0XHO. [1po-
ynTaTe O TOM, 4T0 cOOOV NPEACTaBASeT TPaH-
3UCTOP, CYnepreTepoanHHbIA MPUEMHUK UIN
cTapsblii Tenesn3op ele MoxHo. Cyuiectsyet
MTepaTypa v rno HoBOW TexHuke. A BOT y4el-
HOVi MHGOPMaLMM MO OCHOBaM 3TOW TEXHUKMN
npaktnyecku Het. 10-12 net Ha3ah CyLLecTBo-
Basm y4yebHbie opraunsaumm JOCAAD, rae
roroBum pagmomexarHnko. OfgHa Tosbko Ku-
eBckasi Lwkosa paanoanektpoHnku JOCAAD
rnoaroTasavBasa B rol OKOJs0 AByX ThiCSY pa-
AmomexaHnkos. Tenepb KOANYeCTBO noA0OHbIX
Yy4e6HbIX OpraHn3aLmii 3Ha4NTEIbHO COKpaTu-
J10Cb, LeHbl 38 00y4eHne 3aMeTHO BO3POC/H,
a ka4ecTBo 00y4yeHusi (kak Obl 3TO NMOMSIr4e
ckasarb?) ... He ynyyqwmnock. C 3T0ro Home-
pa Mbl HadnHaem «LLikony PaanosnekTpoHu-
Ku», KOTOpPAs AOJIKHA BOCMOHUTL 3TOT MHGOP-
MaLmnoHHbIV npoben. Kaxaoe 3aHstue LLIP mMbl
CTPpOUM B BufE Ananora BUPTYanbHOro 4uta-
Tens v npernogasartessi (B poav
KoTOpOro ByAeT HaL MOCTOSIH-

NUTb, YTO ABNSIETCS Hanbonee BaxHbIM Ans
maccoBoro untatens PX. Muwwnte n npepgna-
rante Tembl.

A noka faBavite BCMOMHUM GYHKUMOHASb-
Hylo cxemy Tenesusopa. Cmoxete nu Bol ee
HapucoBaTb?

«B. Y.»: Monpobylo. CurHan ¢ aHTeHHbI
NoCTynaeT Ha BXO[, CeNekTopa KaHanos, KO-
TOPbIV, KaKk MUHUMYM, copepxuT YBY, rete-
POAMH 1 cMecuTeNb. MNMonyyeHHble B CMeCK-
Tene CUrHanbl NPOMEXYTO4HbIX 4aCTOT 3ByKa
1 n3obpaxeHns panee nocrynaiot Ha YIM4YU,
3aTeM uaeT BuaeoneTekTop (0603HaUMM ero
kak B). MonyyeHHbIi B B, NONHBIN LBETHOWM
TenesuanoHHblh curian (MUTC) noctynaet
Ha 610K LIBETHOCTU M PKOCTU, B COCTaB KO-
TOPOro AOMKHbI BXOAUTL AeKOAEePb LIBETHOC-
Tn. Hy, 4T0 ewe? Tenesn3op LONIXEH UMETH
6N10KM CTPOYHOI 1 KapOBOI pasBepTok, Ka-
Han CUHXPOHU3auunK, kaHan 3Byka, cxemy APY
1, KOHe4YHo, 610K NUTaHus. B pesynbTate no-
nyymnack GyHKUMOHaNbHasa cxema puc. 1.

«B. Y.»: Hapo pacckasatb ee paboTy?

«W. B.»: HeT, He HyXHO. Ha 3T0 HeT Hu Bpe-
MEHW, H1 MecTa B XypHane. [loctaTtouHo ybe-
ONTBCS B TOM, Y4TO OHA NOHATHA. DTO UMEHHO
TOT Ha4asIbHbIA YPOBEHb 3HAHWI, HA KOTOPbIN
paccumTaHbl Hawm 3aHsaTus.

«B. Y.»: Hy, a ecnu kto-nnbo u3 untarte-

nel He 3HaKOM C 9TOW YHKLMOHANBHOMN CXxe-
MOW?

«W. B.»: B 3TOM Cnyyae MOXHO NOCOBETO-
BaTb CXOAMTb B GMGIMOTEKY M OTbICKATb B HEl
KHUTW NOo TenesnaeHuio 8...15 neTHelt naBHo-
CTW, B KOTOPbIX €CTb ONNCaHWe 3TON uu no-
[OBGHBIX PYHKLMOHaNbHBIX cxeM. Hy, a ecnu
Takux yntatenei 6yaet MHOro (06 3ToM MOX-
HO ByZeT CyauTb N0 MMCbMaM YnTaTeneit), Mbl
MOXeM MOCBSATUTb OJHO WM HECKONbKO 3a-
HATWUIA OCHOBaM TenesmaeHus. A noka pasbe-
pemcsl B TOM, KakvMe TEHAEHLUMU MOXHO Bbl-
[ennTb B Pa3BUTUN CXEMOTEXHNKN COBPEMEH-
HbIX TENEBN30POB.

CxeMoTexHvKa Tenesn3opos B NocneaHne
fecaTb - NATHAAUATh NeT npeTepnena 3Haum-
TenbHble n3meHeHns. BenomoraTensHoe pa-
Hee YCTPOWMCTBO YNpaBfieHwsl, B COBPEMEHHbIX
Tenesn3opax NpespaTUIOCh B OAMNH N3 OCHOB-
HbIX Y3/10B - MPOLLECCOp ynpasieHns. YCTpon-
CTBY YNpaB/ieHNs paHee HaCTObKO Masio yae-
NISNOCb BHUMAHUS, Y4TO OHO Aaxe He n3obpa-
anock Ha GYHKUMOHaNbHBIX cxemax. [Mprme-
POM TOMY MOXeT CNyXuTb puc. 1. Tenepb Ha
NpoLLecCop yrnpasieHnsi BO3NI0XEHO MHOXe-
CTBO PYHKUMI OT AUCTAHLUMOHHOIO ynpasne-
HWSI, OMEePaTUBHbLIX U CEPBUCHBLIX Perynnpo-
BOK A0 Buaeourp n o6pabotku curHana te-
netekcra.

HbIli asTop Urops Be3sepx- Yseysn [ APY ] M ynu3 H yg H Y3y
Hwii). Tema nepBoro 3aHATus: L— I
«DYHKUMOHANIbHBIE CXEMbl U Unpy o
0CO0OEHHOCTY NOCTPOEHMS CO- e R
BPEMEHHbIX TEe/NeBU30POB nped. mrc | Bnok ubemocmu
cpearei u wuakoii nexosori (13 YBY (Mecumens %I_EII'I‘-M B0 BY u ApKkocmu
Kareropum». ABTOP u pesakumsi Cenexmop B
XKAYT OT3bIBOB yutatenen v KkaHanoh we| @ ———— ===
HaperoTcs, qTOﬁTeMb’ Pﬂfla6 noc- (Tiowep) —_———— it : Bnok kodpobod pasbepmku
negyowmx nyéavkaumii 6yayt !
104cKa3aHb! YuTaTeNsmm. : Avnaumyghsd [KO BuxodHoi
Urak, HaynHaem. : Cenekmop | kP kn “] kackad KP
BansTne nepsoe: «DyHk- I : = ———————k_
LUMOHaNbHbIE CXeMbl U 0CO- T T T | | :_ BaxodHod
6EeHHOCTU MOCTPOEHUS CO- | ANYo 1? 3rcp ? xackad CP
:PeMe"V"b'x Tenesusopoe E;rlzll{:] ;l]: BAOK NUMaHUS : Brok I | Buicokoe HarpRxeHue
PEAHEN U HNSKOW LEHOBO CUHXDOHU3aUUU || Bnok cmpoywod psbepmku |
KaTeropuu» | | L_p_p_p_

MNpenopasatens N.bessep-
XHUI (B panbHenwem U. B.):
Hapetocb, uMtatens 3Ha-

KOM C OCHOBHbLIMU NPWH-
LupMnamu nocTpoeHus Te-
NeBU30POB U UMeeT
npeacrasneHne 0 Cuc-
Temax LiBETHOr 0 TeNeBu-
neHna SECAM un PAL.

MY 3byka u

Puc. 1. Bnok-cxema menebusuorrozo npuemHuka ubemHozo uaoBpaxeHus

e

44, BL,

Ecnn HeT, nuwute. Mbl

APY, AMHT Budeonpoueccop

caoenaem 3To TeMon of- Tioriep

HOro M3 nocneayLwmnx N
3aHATUN.
BupTyanbHbeii Yuta-
Tenb (B panbHeriwem B.
Y.): YecTHo roeops, Kor-

[a-To 9 BCe 9TO y4un B Tepexngd.

U Hacmpotiku

APY

R
BoixodHble
: BYRGB |

IpaMkacme
flpkacme
KonmpocmHocme
HacbiwexHocms

ATHT

0SD

@

MTY (B kOnnepxe, B VH-

CTUTyTE UIN CaMOoCTOoA-

TeNbHO), HO MocnywWwaTh WK -

R

Mpoueccop ynpabnexus

3Ty TeMy ceinyac 4epes NPUEMHUK

BbixodHo
Kkackad KP

]

BuixodHol
kackad CP

Bricokoe

HEeCKONbKO NleT He nome-
wano 6.

«M. B.»: Mbl BCTpeya-
eMCS Ha CTpaHuLax xyp-
Hana He KaxAabli AeHb, N
pacckasaTb  MOXHO
TONbKO Camoe BaXxHoe.
MIMEHHO MO3TOMY MbI C
Bamu pomxHbl onpepe-

Mamamb
(EEPROM)

Puc. 2. ®yHkuuoHanbHas cxeMa menebusopa c npuMeeHuem Budeonpoueccopa

r 1.1

AMnynbcHeIG Bnok
NuUMaHUs

Cemu
~220

U
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B uenom, ¢ pa3sutrem anemeHTHo 6a3bl
CXeMOTEeXHMKa TesleBM30POB PasBMBaETCH B
[OBYX HanpaBneHnsx:

1. YnpolieHne KOHCTPYKUMKN 1 yaellesne-

HbIMW PerynnpoBKamm pKOCTU, KOHTPACTHO-
CTW, HACBILLLEHHOCTW 1 rPOMKOCTW. B Takmux Y
NPUMEHUIM NPOLLECCOP (KOHTPONNEpP) ynpas-
NIeHNs C BHELUHeN 3HeproHe3aBMCUMON na-

8
MUKpOCXeMamu Tenesm3opa no TemM xe umd-
poBbIM WwuHaM (I12C unu IM), No KOTOpPbLIM OH
BeN 0OMeH C NamaThbio.

«B. Y.»: MoxHo pacckasaTb nogpobHee 06
ATUX LUINHAX?

«N. B.»: 910N Teme
Mbl MOCBATUM OTAENb-
HOe 3aHaTue. A noka
Heob6xo04MMO 3anom-
HWUTb, YTO UMdpoBas yn-
paensiowas WuHa - aTo

nBa (12C) wnm Tpu npo-

soaa (IM), no koTopbiM

npoueccop BeneT 06-
MeH OaHHbIMW C Apyrun-
MW MUKPOCXemMamu B 3a-
KOAMPOBAHHOM Buae.

«B. Y.»: U uT0 970
nano?

«M. B.»: [pn 3TOM OT-
nana Heo6xoaMMOCTb B

LUIMHaxX ynpaBieHus sip-
KOCTbIO, KOHTPACTHOC-

TbO, HACbILLEHHOCTBIO U

rPOMKOCTbIO - 3Ta WH-
dopmauma noctynaet ¢
npoueccopa Ha ynpas-
nsieMble MMKPOCXeMbI MO

YM34
M 3byka u R R
u300poXeHus .BME . G BuixoBHbIe G
O Toe One Chip Television BY RGB oc
P (nepboe nokonexue) B B
APY
~ N A NAAN
g l.|E |2 8
RERERE] M| BuxodHoi
Tepex/ioy, _ AT = & |8 |£ RJG |B kackad KP
Iy " U Hacmpoiku
§ WK - Mpaueccop ynpabneHus 1] BrixodHoll
NpUBMHUK kackad CP
Buicokoe Honp
il SDA
Mamams
(EEPROM)

Puc. 3. dyHKuuoHansHas cxema menebusopa Ha OCT-npoueccope nepbozo nokonenus

HVWe TeneBM30POB C COXPaHeHWeM 1 jaxe
yNyylIEHNEeM KaqeCTBEHHbIX XapakTepuUCTuK.

2. Co3paHne TeneBnM30pOB MOBLILLEHHOTO
Ka4yecTBa, ¢ ucrnonb3osaHvem 100-repLioBON
Kaf|poBOi1 pa3BepTku, LMdpoBoit 06paboTku
CUrHanoB n3obpaxeHns n 3syka, apdekTos
«3aMOPOXEHHbIN Kaap» U «KapTUHKa B Kap-
TUHKe» (PIP), MHOrocMcTeMHbIX NPOLLECCOPOB
3ByKa, cuctembl NICAM, ¢ npuMmeHeHnem Kak
00bI4HbIX KMHECKOMNOB, Tak MAa3MeHHbIX U
NPOEKLMOHHbIX NPUEMHbIX TeIeBU3NOHHbIX
TpyO6OK.

Cucremy «TeneTekcr», CTepeo 1 ncesno-
CTepeo 3BYK MOFYyT COAepxaTb Tenesn3opsbl
He TONbKO BTOPOW, HO M NepBO rpynnbl.

Mpon3BoAaTCS TeNeBM30pbl CO BCTPOEHHOM
BUAEOUrPON, «FOCTUHWUYHBIM PEXVMOM» U T.A,.

Mpaspa, CyLEeCTBYIOT HelOPOrne KapMaH-
Hble TeNeBN30pPbI C XMAKOKPUCTANINYECKMM
WHAMKATOPaMu, HO LUIMPOKOrO MPUMEHEeHUs
OHM Nnoka He nony4unun. [ins Hayana mbl 3an-
MeMC$i NMepBbIM M3 ABYX OCHOBHbIX Hamnpas-
NEeHu pasBUTUS CXeMOTEXHUKN COBPEMEH-
HbIX TENEBU30POB.

«B. Y.»: A kakue aTanbl, KpOME 3aMeHbl
namn TPaH3McTopamu, a TPaH3UCTOPOB - MUK-
pocxeMamy MOXHO BblAeNNTb B PasBUTUK
CXEMOTEXHVKM TeNEBM30POB, HANPaBlEHHOM
Ha ux ypeluesneHve?

«W. B.»: TepBblit 3Tan: NPMBbLIYHLIE KOHTY-
pa B ®CC Ha Bxone YM4U 3ameHnnmn punbT-
POM Ha NOBEPXHOCTHbIX aKyCTUYECKMNX BOMHAX
(dunbtp MAB) U NPUMEHUN MUKPOCXEMbI
cpeaHelt 1 6OMbLLONM CTENEeHN NHTerpauum, a
BMeCTO KOHTYpoB Y43 ncnonb3osanu nbe-
30puUNbTPLI. B pa3BnTumn oTe4ecTBeHHbLIX (CO-
BETCKMX) TENeBM30POB 3TOT JTan Havancs ¢
nosieneHns Tenesmsopos 3YCLT n 4YCUT. B
Tenesnsopax 4YCLT nossuance AByxcucTem-
Hble PAL/SECAM 6510k/ LBETHOCTU, CXema
aBToMaTuyeckoro 6anaHca 6enoro (ABB) u
nepBble CUCTEMbI AMCTAHLIMOHHOIO yrpasne-
Hus (Y) Ha MHPPaKPaACHbIX yyax.

BTopon atan, Ha Mo B3rnsa, Havancsa c
npumexexns 1Y ¢ CMHTE3aTOPOM Hampsixe-
HWS A1 HACTPOVIKM Ha KaHasbl U C 9NEKTPOH-

UMPPOBLIM LLINHAM.

Cemb
~220

«B. Y.»: A kak ctana
NPONCX0ANTb HACTPOKa
Ha KaHanel Teneselya-

MMNYALCHLI Bnok
nUMaHus

maTbio (EEPROM). Mosisunuce AY ¢ «rpadum-
KOM». B MHCTPYKUMAX ANs 3apyOexHbIX Tene-
BM30POB 3Ta PyHKLMs 0603Ha4aeTcs kak OSD
(on screen display - C akpaHHbIM gucnneem).
[Ona onepaTtuBHbIX (NONL30BATENLCKUX) Ha-
CTPOEK 1 PerynnpoBOK CTann NPUMEHSTb pas-
BETBJIEHHbIE MEHIO.

«B. Y.»: B kakunx HanpasfieHnsax pa3susa-
nacb MHTerpauus y3nos Tenesmsopa, 1 Kak
9TO CKa3anoChb Ha ero xapakTepucTunkax?

<M. B.»: M0SBUANCH LLINPOKOMONOCHBIE IN-
HUK 3agepxkn 64 Mkc Ha npubopax ¢ 3aps-
[noBo cBs3bio (M3C), rmpatopHble SpKOCTHbIE
JINHUKN 3a[ePXKN U GUABTPBI, YTO CMOCOO6-
CTBOBANO AajibHelillei nHTerpauun ysnos
TeneBn3opa. ATO NPMBENO K UBMEHEHMNIO DYH-
KuMOHanbHOM cxembl aekonepos PAL u
SECAM. Jiununsa 3apepxkn 64 mkc Ha M3C
yCTaHaBAMBATCA B KaHaiax KPacHoOro u cu-
Hero nocne AemMoAynsaTopoB, YTO YMEHbLUU-
N0 NepekpecHble nckaxexnus. MHorocuctem-
Hble Jekofepbl LBETHOCTM 00beAuMHUAN B
O[HOW MMKPOCXeMe C KaHaNoM SPKOCTH, MaT-
puueit n Bugeoycunutenamm RGB. 3ta muk-
pocxema nony4unna HasesaHue BMaeonpoLec-
cop (BI).

«B. Y.»: N3 Kaknux OCHOBHbIX y3/10B (6510-
KOB) COCTOUT PYHKLMOHANbHAS cxema Tene-
BM30pa C BMAEONPOLLEeCCopoM?

<. B.»: ®yHKUMOHaNbHAa cxema Tenesu-
30pa ¢ Takum Bl nokasaHa Ha puc.2. Heko-
Topble MuKpocxembl BIT cogepxaT Takxe
YM4W, supeonetekrop, APY, AMYI n kanan
3Byka WM 4acTb U3 3TUX y3/0B. Takue Bu-
[,eonpoLeccopbl Ha3blBalOT NpoLeccopamm
One Chip Television (ZocnoeHbIli nepesog, -
«O[HOKPUCTaNbHbIN Tenesn3op»). PyHKLMO-
HanbHas cxema Tenesusopa ¢ B One Chip
Television nokasaHa Ha puc.3.

Cnepylowmii TpeTuii aTan xapakTepeH ya-
CTMYHBIM WMAM NOSIHBIM OTKA30M OT NPpUMeHe-
HWS NOTEHLMOMETPOB AJ1 3aBOACKON U cep-
BUCHOW PeryimpoBku Tenesnsopa u nossne-
HUeM B TeNleB130pax CepBUCHOro pexmvma. Ha
3TOM 3Tane npoLeccop ynpasneHns Hadan
o6mMeHnBaTbCa MHbOpMauuein ¢ ApyruMu

HUS?

«W. B.»: B3aMeH CuH-
Te3aTopa HanpsXeHns Ang HaCTPOMKM Ha Ka-
Han B TIOHepax (Tak Tenepb Ha3bIBAIOT Ceek-
TOPbI KaHaNOB) MCMNOJML3YIOT CUHTE3ATOop HYac-
TOTbI, yNpaensembli no unupposon wuHe. Bece
3TO NO3BONSIET COKPATUTL KOIMHECTBO BbIBO-
[OB Y MUKPOCXEM U CBA3EN MEXAY HUMU.

«B. Y.»: UameHunace nn B 3101 CBA3N Me-
TOAMKA HACTPOVKM TeNeBn30POB nocne coop-
K1 Ha 3aBoge?

«W. B.»: [la, KOHEYHO, B LIeIOM N3MEeHMNACb
TEXHONOrns NPON3BOACTBA TENEeBU30POB. UH-
$opmaums o cepBUCHbIX, Tak Xe, Kak 1 06 one-
PaTUBHbIX PErYIMPOBKAaX XPaHUTCS B MUKPOCXe-
Me 3HeproHe3aBVMCUMON namaTu. Tak Kak npu
NPOVM3BOACTBE KOMMAEKTYIOWME 3aKynaoTCs
6ONbLUMMM NAPTUSAMM, TO OHN UMEIOT MPaKTU-
4eCkn OAMHaKOBble nMapameTpbl. ATO 3HAYMUT,
4TO [0CTATOYHO HACTPOWUTL OOMH TENEeBU30p,
nepenucartb, pacTMpaxupoBaTtb ero namaTb,
YCTaHOBWTb KOMWUW BO BCE TENEBM30PLI NAPTUK
1 oTnageT HeobXoAMMOCTb B OrepaLmm Komn-
NEKCHON PerynnpoBKM Kaxporo Tenesnsopa
3TOM NapTum. JOCTaTo4HO NPOBEPUTL KA4ECTBO
ero paboTbl v Npu HEOOXOAMMOCTM Crierka nop-
perynnposatb. 3TO 3aMeTHO yaeLleBnseT npo-
N3BOACTBO TENEBM30POB TaK Kak YMEHbLUAET-
€Sl KONIMYECTBO onepauuii 1 pabounx MecT no
perynmposke Teneen3opos. C aTol xe Lenbio
6ONbLUMHCTBO HEAOPOrMX TENEBU30POB COOW-
paloT Ha OAHOW MaTe - MOHOLIACCH.

«B. Y.»: Kak namenunacb GpyHKUMOHaIbHAsA
cxema TeneBm30opa C nosiBfieHNeM CEPBUCHOMO
pexvma 1 ynoMsaHyTbIMU U3MEHEHNSMN?

<M. B.»: DyHKUMOHAbHAS CXxeMa TeNeBn30-
pa C 3TUMK M3MEHEHUSIMU M300paxeHa Ha
puc.4. B aTom annapate npoueccop ynpasne-
HUSA «0bLLaeTCs» C NamsTbio, TIOHEPOM U BU-
[,e0npoLIeCCOPOM Mo LMbpoBoi wuHe I2C, co-
cTosiert n3 ayx nnHuii: SCL n SDA.

SCL - 3TO /MHUSA TaKTOBbLIX MMMYNbCOB, a
SDA - nMHNS OaHHbIX.

MocneoHnin atan yoelleBneHns Tenesn3o-
POB KOCHY/ICS MOBbILLEHWS MHTErpaLmm npoLec-
COpOB ynpasneHus. Nx Hayanm o6beanHsTbL B
0[HOM MMKpPOCXeMe C NpoLLeccopamm CUCTEMbI
TenetekcT. Takas MUKpPOCXxema Mnoslysmna Ha-
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3BaHMe NpPoLLeccop (KOHTPOS-
nep) mukpotekcra. B gansHen-
LieM npoLeccop ynpaeneHus
(1 MuKpoTekcTa Toxe) 0obeay-
HUAKM C BUOEONPOLECCOPOM.
MonyyenHas BUC sBnsaetcs

YM3Yy
MY 3byka u
O Towep BUC R
APY One Chip Television 6
Sy (Bmopoe nokoneHue) 5
NN 7
MaMamb —_
s| (EEPROM) g
M AT ung
st SDA PY R |6 (B
§ UK - Mpoueccop ynpabneHus
NPUEMHUK

Cemsb
~220

Puc. & ®yHkuuoHanbHas cxeMa menebusopa Ha OCT-npoueccope Bmopozo nokoneHus

O

R TPETBUM MOKOSIEHUEM MUKPO-

Buxodusie [~ o cxem One Chip Television. C

B3 RGB 5 nerkort pykn ¢upmsl PHILIPS

ans o6o3HaveHns BUC u3 ce-

meictea One Chip Television

TPEeTLEro NOKoNEHWs 3akpenu-

nacb ab6pesuarypa UOC, ko-

BixodHol TOPYIO MOXHO paclundpoBaTb,

kackad KP kak Ultimate One Chip, u ne-

peBeCTY, Kak «OKOHYaTENbHbIN

(3aKOHYEHHbI) OOHOKPUCTAb-

BuixodHod HbIi TeneBn3op» (Takoe Cyry-
Kackad CP 60 peknaMHoe Ha3BaHue).

«B. Y.»: JomkHo ObITb, BCE
370 eLLe Gonee ynpocTUo KOH-
cTpykumio Tenesnsopa? Kak
Tenepb CTana BbIrNSAETb €ro
PyHKUMOHaNBHAs cxema?

«N. B.»: OTO 04eHb ynpocTu-
110 KOHCTPYKUMIO Tenesm3opa
(cM. pue.5). Takoit annapat
COAEPXVT creayloLime obs3a-
TeNlbHble  CcOCTaBnsiolmne:
UOC-npoueccop, MUKpocxemy
namatn EEPROM, ¢oTonpu-
emHuk Y, TioHep, YM3Y, Bbl-
XOpAHble Kackafbl CTPOK W Kaf-
POB, BbIXOLHbIE BULEOYCUNTE-

Buicokoe

r 11

MMNYnbCHLO Bnok
NUMEQHUS

NIE
NPUEMHUK > YM34
MY afiyka u
O Towep BUC R
APY One Chip Television a
Say o (mpembe nokonewue) 5

St

SDA
X

MNamsmb
(EEPROM)

r 11

MmnynbCHBID Bnok

(ems

~220

U

numaxua

Puc. 5. PyHKkuuoHankHas cxema menebusopa Ha OCT-npoueccope mpembeza NoKoAeHUS

R nn RGB, koTopble MOryT 6bITb
Buxodhue [ BbINOSIHEHbI HA OJHOW MUKPO-
BY RGB o CXeme, KMHECKO, MMMY/bCHbIN
B 6nok nuTanms v nynst Y. Kpo-
Me 3TOro TeneBM30p MOXeT
MMeTb pPsif, BCroMoraTesnbHbIX
Kackanos v uenew. Hanpumep:
BuixodHou KOMMYTaTOpPbl BXOA0B, Kacka-
kackad KP bl Afsi MHOrOCTaHAAPTHOIO U
CTepeo3Byka, 3aluTa oT nepe-
rpy3oK 1 T.4.

BaxodHoil «B. Y.»: Kak pyHKUmMoHanb-
xackad CP HO NOCTPOEHbI B/10KM, MOKA3aH-

Hble Ha puc.57?

Buicokoe HanpAXeHue
«N. B.»: A 06 3TOM MbI NOro-

BOPUM Ha nocnenyowmnx 3aHqa-
TUAX.

UT5AB
MacTep cnopTta mexayHapoaHoro knacca Ansdpesn Hukonaesuy
Bapkoe (10.04.1941 - 04.01.2004)

B nonHom pacugeTte TBOPYECKMX CUIT OT HAC yLIen npekpacHbivi Yeno-
Bek, Opyr, Pagnoniobutens. Bce Mbl ero xopoLwo 3Hanu no oxoTe 3a
peaKMMM CTaHUMSIMK, MO MHOMOYUCIIEHHBIM COPEBHOBaHUAM, Kak obna-
fartens MHOrMX BbICLIMX paauoniobutensckmux Tpodees... Anbdpen Hu-
Konaesuy OblNl 4E10BEKOM PA3HOCTOPOHHVM, BbICOKO3PYAMPOBAHHbIM.
Mano KTo 3HaeT, 4TO KPpOMe panmo y Hero Bbina elle 0AHa, HO NNamMeH-
Has cTpacTb - JIuTepatypa. OH BCIO XM3Hb MeyTan 3aHMMaTbCst eto, HO
XM3Hb pacnopsannacb MHade... M BbInaa Ha 3acnyXeHHbll OTAbIX, OH,
He Byay4v nMTepaTopoM-NPOPECCMOHaNOM, C rOIOBOW yLIen B 3Ty WH-
TepecHylo 061aCTb YeI0BeYeCkoin AesiTeNnbHOCTU. YM npodeccrmoHana-
aHanMTMka 3ameyaTeNibHbIM 06pa3oM UCMONL30BaN UccnenoBaTeNbekne
npueMmsbl, paHee B InTepaTtype He BCTpeyasLumecs. [locne nepsor KH1ru
B 1993 r. «O bynrakose, Maprapute n Mactepax CoLManMCTUYECKON
nnMTepaTypbl» (MMTePaTypPHO-AETEKTUBHBIN 3TIOA) OH HANUCan eLle YeTbl-
pe 3amedaTesibHbIX KHUMK, NONYYMBLUMX CaMytO BbICOKYIO OLIEHKY nnTe-
paTopoB-nNpo¢deccroHanos, B TOM Ymcie 1 MoCKOBCKOrO MHCTUTYTA Jin-
TepaTypbl U HW 0AHOrO (!) OTpMLATENBHOrO MHEHMS, 4TO camo Mo cebe B
NMTepaTypHON KpUTUKE SBNEHNE KpaiHe peakoe.

Anbdpen, MeyTan CHoBa akTMBHO BbIATW B 3duUp U, KTO 3HAET, BbiTb
MOXeT y Hac Obl NOSIBMNACH NPeKkpacHasi KHUra o paguoniodbutensx, Ho
cepue He BblAepXano neperpysox...

Jlura papuonio6uTeneit YkpauHol, BCs paauoniobutennckas 06-
LWEeCTBEHHOCTb BbIPaXaloT POAHbIM U GNM3KMM UCKPEHHEee COYyB-
cTBUE M c0b0sIe3HOBaHUS.

Mamatb 06 aTom Yenoseke Bcerpa 6yaer ¢ Hamu.

Cnpaska

I. Bapkos A.H. «PomaH Muxanna bynrakosa «Mactep n Mapraputa». Anb-
TepHaTuBHoe npoyteHne. Knes 1994 r.

2. bapkoB A.H. «PomaHbl «EBrennii OHernH» n «Mactep n Mapraputa».
Tpagvuns nntepatypHoi muctugukaumm, Knes. 1996 r.

3. Bapkos A.H. «[porynku ¢ EBreHnem OHeruHbim». HoBoe o lywkuHe.
Kunes. 1998 r,

4. BapkoB A.H., Macnak I1.5. «Y.lekcnup n M.Bynrakos: HeBocTpebo-
BaHHasi reHnanbHocTb». Knes. 2000 r.

Jpy3bs paguonobutenu.
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AUDIO HI-FI

MowHbin YM34 knacca «D» 140 Bt unu 2x80 BT

OTa cTaTtha NoceslieHa MoLHoMy yeunuTentio HY, pabotato-
wemMy B pexume knacca D (c LUMM mopynsumei Hecylien BOC-
NPOM3BOAMMON POHOrPamMMONt). Yeunurtesb MoxeT paboTaTb Kak
B CTEPEOdOHNYECKOM pexmnme, 06ecrneymBas BbIXOLHYIO MOLLHOCTb
80 BT (4 OMm) B KaxA0M 13 ABYX KaHANoB, Tak U B MOCTOBOM - MpH
3TOM Ha Harpyske MakcumasnbHas MOLLHOCTb cocTaBuT 140 BT (8
Owm). Yeunutens xopoLuo 3apekomenzoBan ceba kak YM3Y nns
cabeydepa. OH 06naaaeT BbICOKMMM SKCMIyaTaLLMOHHBIMU Xapak-
TEPUCTUKAMU, HAAEXHOCTbIO, MPOCTOTOW B M3rOTOBNIEHWM,/NOAKITIO-
YEHUN N ONTUMANbHBIM COOTHOLUEHWEM LieHa/KayecTBO, YTO Ha
CEeroaHsaLWHNI AeHb SBNSETCS HEMANOBaXHbLIM dakTopom. Cobpatb
YCTPOMCTBO MOXHO 13 Habopa MACTEP KUT NM2045.

MpuHumn paboTel ycunutens knacca «D» cocTouT He B nps-
MOM YCUNEHNN MY3bIKalIbHOro CUrHana, a B yCUJIEHUN UMMYNbC-
HOro curHana npsiMoyrosibHon popmbl (Ha Hecyllen YacToTe),
LUIMPUHA UMMYLCOB KOTOPOro NPOMOAYANPOBAHA BOCNPOM3BOAM-
MOV POHOrpamMMoNn (LUIMPOTHO-UMMYNLCHAsS Moaynaums - LUNMM).
Mpy ycunesnn MmMnynbCHOrO CUrHana OKOHEeYHbIN MOLLHBIA Kac-
Kaf, MOXHO MOCTPOUTb € Mcnonb3osaHnem MT, paGoTatoLLyx B KIlo-
4eBOM pexume, 4To no3eonset nogHaTb KM scero YM oo 94% n
npenesibHo CHU3WUTL Tennosble nNoTepu. Jlanee ycuneHHbIn npo-
MOZY/IMPOBAHHbLIA CUrHaN NocTynaeT Ha gemonynupyowuin LC
GunbTp, roe Hecywas oTGUNLTPOBLIBAETCS, a 3BYKOBOM CUrHan
NMoAaeTCs Ha rofoBKy rpoMkorosoputens. bnok-cxema Takoro yc-
TpovicTBa NpuBeAeHa Ha puc. 1.

FEHEPATOP
HECYLLEN
YACTOTI

OKOHEYHbIN
WM = |5 knioyesol |—> OHY
MOAYNATOP YCUNUTENb [BEMOAYNATOPR ]
BXOAHOM
curian ,T

—>| NPEAYCUNWUTENb

®dupma Philips BeinycTuna Habop MUKPOCXEM, NO3BONSIOLLMX
peann3oBaTtb AAHHbLIA CXEMOTEXHUYECKUIA NPUHLMM U MOCTPOUTb
BbICOKOKA4YE€CTBEHHYIO YCUNIUTENbHYIO crcTemMy knacca «D». 9ToT
Habop coctomT M3 AByx MMC - mukpocxembl Apaisepa
(TDA8929T) U MMKPOCXEeMbl MOLLHOFO KJI04EBOIrO OKOHEYHOrO
kackapa (TDA8927J). Mukpocxema apaisepa BbinyCckaeTCs TONb-
KO B KOpnyce C MiaHapHbIMW BbIBOAAMUW W COOEPXUT OBa WOEeH-
TUYHBIX KaHana ¢opmuposanns LLIMM curiana, reHepartop Hecy-
LLLeVi 4aCcTOTbl M Lienuy ynpaeneHns MOLLHbIM OKOHEHYHbIM KaCKaaoM.
MwKpocxema OKOHEYHOro Kackaaa BbliNyCkaeTCs B BbIBOAHOM KOp-
nyce Tuna DBS17P n copepxuT ABa MAEHTUYHBIX KTloYeBbIX YM.
91y MMC npu ymepeHHbIX Harpy3kax COBCEM He 00s3aTesnbHO
yCTaHaBnvBaTb Ha paguartop, nockonbky KIM[, Bcen cucremsl co-
cTaBnseT okono 94% u ebigenseMas Tennosas MOWHOCTb HeBe-
nvka. Micnonb3ys 8TM MUKPOCXEMbl, MOXHO MOCTPOUTL ABYXKaHasb-
HbIn YM, passuBaiowmin mowwHocTs 80 BT B Kaxaom kaHane Ha
Harpyske 4 OM, nnn MOCTOBOW OLHOKaHasIbHbIA YyCUAUTENb, Npu
3TOM MOLLHOCTb Ha Harpyske Bo3pacTteT B 4 pasa.

MNepen cneunanuctamm MACTEP KUT 6bina nocraeneHa u
yCneLHo pelueHa 3a4a4a no NoAroToBke TeXHNHECKON AOKYMEH-
Taumm u Bbinycky Takoro YHY gns ncnonb3osanus B Hi-Fi 3ByKo-
BOW TEXHUKE.

Papvoniobutenn camu MoryT passecTv neyaTHyio nnarty, oa-
HaKO HYXHO Y4/TbIBATb, YTO 3TO O4eHb OTBETCTBEHHAs N Cepbes-
Has paboTta. He Bce 3HaloT, 4TO, HaNpumMep, HenpaewbHas Tpac-
CMPOBKa Ne4aTHbIX NPOBOAHNKOB B MOLLHOM YCUANTENE MOXET B
[EeCATK/ pas yBeNYMTb YPOBEHb €r0 HENIMHENHbBIX UCKAXEHWUI Unn
naxe cpenatb Boo6Le HepaboTocnocobHbIM. [oaTomy ans pas-
paboTku NevaTHbIX MiaT NpUBAEKanMch NPodeccnoHanbHbIe KOH-
CTPYKTOPbI, CneumanusnpyioLmecs B 3Toin obnactu.

Ipuropwii aHnyes, r.Mocksa

TEXHUYECKUE XAPAKTEPUCTUKU
HanpsokeHnve nutanua (aBynonapHoe), B................... +
MnkoBOE 3HAYEHME BLIXOAHOIO TOKA, A ..oovviieniieiiieeiieiieeennns
TOK B PEXUME MOKOS, MA .....ouiiiiiiiiiiiiiniiiiiiiiiiniineiinnnnnenneeeees
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.............................................................................. 36 (mocT)
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PasmMepbl NEYATHOM MAATBI, MM ...ooovieiieeeeeeeeeeeeeee e 62x73

OMUCAHUE PABOTbI

MprHUMNansHaa anekTpmyeckas cxema LMdpPOBOro yeunm-
Tens nokasaHa Ha puc.2 (cm. ¢.50).

[ByxkaHanbHbI yeunmtens HY coCToNT 3 Tpex KOHCTPYKTUB-
HO 0O6beanHeHHbIX 6N0KOB - MUKpOCcxeMbl gparisepa (DA1), Muk-
poOCXeMbl MOLLHOIFO OKOHe4Horo kackaga (DA2) n napel agemoay-
nmpyiowmx LC dunbtpos BTOporo nopsaka (L5, C36 n L6, C37).
Mukpocxema gpavisepa (DA1) npegHasHaveHa ana dpopmmposa-
Hus LLUMM curnana Ha pabodeit yactote Fpa6=360 k'L, ¢ ncnone-
30BaHMeM BXOJHOIo My3blkasibHOro curHana. Mukpocxema cogep-
XWUT ABa MAEHTUYHBIX KaHana GopMnpoBaHus, renepaTop pabo-
4ew 4acToTbl U Lieny yNpasieHNs MOLLHBIM OKOHEYHbIM KJTI04EBbIM
Kackagom Ha DA2.

[BynonapHoe HanpsxeHne NUTaHUS NOJAETCH HA KOHTaKThl
X1(+), X2(06wmit) n X3(-).

B cTtepeodoHMHeckoM pexrme NCTOHHUK CUrHana noakoya-
etcs K X4(-IN1), X5(+IN1) n X6(-IN2), X7(+IN2). Harpyska nog-
knoyaetcs k X10(-OUT1), X11(+OUT1) n X8(-OUT2), X9(+OUT2).

B MOCTOBOM MOHO pexrMe NCTOYHUK CUrHana noakno4aeTcs
K X4(-IN), X5(+IN) nnm X6(-IN), X7(+IN). Harpyska nogknio4aet-
¢ kK X11(+OUT) n X8(-OUT).

[ns BeiBopa cTepeodoHMYecKoro pexvma paboTsl nepembly-
kn J1 1 J4 HeoBX0AMMO 3aMKHYTb, @ nepemMblykn J2 1 J3 fomxHbI
HaxoaMTbCS B PA30OMKHYTOM COCTOSIHUW.

[ns Bei6opa MOCTOBOro pexuma paboTsl nepemblyku J1 u J4
HeobX0AMMO Pa30MKHYTb, a Nepembluku J2 n J3 Heobxoanmo 3am-
KHYTb Mexzy coBoW Tak, 4ToObl 3aMKHYIMCb BbIBOALI DA1 4-8 1 5-
9. 970 menaeTcsa Npy NOMOLLY CaMOCTOATENBHO M3rOTOBIEHHOIO
wnevda.

MNepexnoyatens SW1 npegHasHayeH onsg ynpaBneHns pexu-
mMom ON/MUTE/OFF ycunutensi. lNpu ycTaHOBKE Nepembltku B
nonoxexve «1» ycunutenb nepexognt B coctostHue ON (Bkn), B
nonoxeHue «2» - B coctosHne MUTE (Mpurnywenne) v npu «3» -
B cocTosiHne OFF (Bbikn).

KOHCTPYKLUMHUA

BHewHuiA BUA, yCTPOIMCTBA NOKa3aH Ha puc. 3 1 0610XKe Xyp-
Hana, neyatHas nnata Ha puc.4, pacrnoNoXeHne 371eMEHTOB Ha
puc.5.

KOHCTPYKTVBHO yCuAMTesb BLINMOSHEH HA ABYCTOPOHHEN ne-
yaTHoM nnate u3 GoNbLrMpoBaHHOro cTeknoTekctonuTa. KoHCTpyk-
uMs npeaycMaTpusaeT YCTaHOBKY NaaTsl B KOPNYC, A 9TOro npe-
[YCMOTPEHbI MOHTaXHble 0TBEPCTUA NO KPasiM MiaTthl NO4, BUHTHI
2,5 Mm.

Mwukpocxemy okoHeuHoro yeunutens (DA2) npu Heobxoammo-
CTU MOXHO YCTaHOBUTb Ha TennooTBoA. MNockonbky KMA YM co-
ctasnseT 94% - Tennosble NOTEPU MUHUMASTbHBI AAXe HA YMEPEeH-
HOM MoLLHOCTU. Mnowaas u KOHCTPYKUMS pagvartopa nonbupaet-
€S NoSib30BaTeNIeM CaMOCTOATENbHO. [1pn MOHTaxe pekomeHay-
eTCs NCMOoNb30BaTh TEMONPOBOAHYI0 nacty Tuna KTI1-8, ansa no-
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BbllLEeHNA HAOEeXHOCTU pa60Tbl

AUDIO HI-F

MMC.

3AKNIOYEHUE

Y1066l CIKOHOMUTL BpEMS U
n36aBuTb Bac ot pyTuHHOM pabo-
Tbl MO NOUCKY HeOﬁXO,D,VIMbIX KOM-
NMOHEHTOB N U3rOTOBJIEHUIO Ne4vaT-
Hbix mnat MACTEP KUT npepna-
raet Habop NM2045. Kaxzaplii Ha-
60p COCTOUT 13 3aBOACKOW nevar-
HOW nnaTbl, BCEX HEOOXOOAUMBbIX
KOMMNOHEHTOB N UHCTPYKUMN NO
cbopke v aKcnayaTaumm.

Mpwn BOCTaTO4HO HU3KOM YPOB-
He BXOOHOrO CUrHana Heo6XxoaymMo
MCNOMb30BaThb NPenyCcUnnTENb, Co-
BpaTb KOTOPLIN MOXHO M3 Habopa
NM2118. ns noctpoexns cabBy-
depa xopoLo 3apekomMeHa0Banu
cebs aKTVBHbIN GUNLTP Ans cabBy-
depa NM2115 nnmn 6nok 06paboT-
kv curHana ans cabesydepHoro ka-
Hana NM2117.

Bonee noapo6bHO 03HAKOMUTb-
CS C aCCOPTVIMEHTOM HaLLeln npo-
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Ha cante http:// 13
www.masterkit.ru paéotaeTt KoH- o o]

depeHLms 1 3aNeKTPOHHAs MOANNC-
Ka Ha pacchliiky HOBOCTEW, B pas-
nene «KUTebl B XypHanax» npeano-
XeHbl pagnoTexHnyeckmne crtatbu,
a TakXe MHOro I/IHTepeCHOIZ NH-
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Habops! 1 mogynn MACTEP
KUT n xypHanbl «Pagnoxo66u»
MOXHO KynuTb B MarasuHax paamo-
JeTanen Ballero ropoga.

BHMMaHNIO HaAWLMX aBTOPOB

B nucbmax B peaakumio Hallm YutaTenm - noTeHuMasnbHble aBTopbl - YacTo crpa-
LMBAIOT 0 TpeBoBaHMSAX K MaTepuanam CTaTby.

CnaBHoe TpeGoBaHMe - 3aTPOHYTasH TeMa JOKHA NPEACTaB/ISATb UHTEPEC NS
LUIMPOKOrO Kpyra COBpEMEHHbIX paauontobuteneli n/mnm npopeccroHanbHbIX pas-
paboTymkoB. ECnn y BaC €CTb COMHEHMS Ha 3TOT CHET, TO CHaYasa NPULLIUTE Ham
aHHOTaLMIO, B KOTOPOW KPaTKO ONULIMTE, HTO Bamy pa3paboTaHo, A Kakux Lenen,
Y B H4EM «U3IOMUHKA».

Baw matepuan 6yget ony6nvnkoBaH onepaTtuBHee, a Cymma roHopapa 6onblue,
eCnn TeKCT cTaTbu OyAeT HaneyaTaH Ha NULYyLLE MaluHKe (4TO AacT BO3MOX-
HOCTb OMepaTUBHO aBTOMATMHECKN pacnosHats ero Ha MK), a ewé nyywe - HabpaH
Ha komnbloTepe. Ho 1 OT PYKOMUCHBIX CTaTeli Mbl He 0TkasbiBaeMmcsi. B nio6om cny-
yae OTKIIIYUTE MEePEHOCHI CII0B 1 «PasroHKy no ¢opmarty» (justify off), ncnonsayiite
BbIPaBHUBaHWE M0 IEBOMY Kpalo, a Mexay ab3aLiamm - NycTyto CTPOKy. PekomMeHay-
emblii popmat TekcToBoro ¢pasina - txt unu rtf, Ho He doc. MNpocTtble Gopmybl
NULINTE YNCTO TEKCTOBLIMYM CPEACTBAMMU, @ CNIOXKHbIE «MHOTO3TaXHbIE» - MPU MOMO-
wm MS Equation Editor (BCTaBnsiTb B TEKCT Kak 0ObEKTHI).

@ororpagpum (C HAMKM NioBast cTaTbsi BOCMPUHUMAETCS HAMHOTO «kuBee»!) pe-
KOMeHAyeM NpuceInaTh B «cpeaHexatom» dopmare jpg, 300 dpi; cxembl, pUCyHKN
neyatHbix naat - B pdf (Acrobat) ¢ BblKTIO4EHHBIM CXaTuem, b\w png, tif, bmp
300...600 dpi, edr ¢ TonwMHON coepnHuTenbHbIX NuHMn 0,25 mm, sch/pch
(PCAD2000), cir (MC7), djvu. TouHble pa3amMepbl NevaTHbIX NiaT 0693aTenbHo yka-
3biBaiiTe 1 B TekcTe. Ml He Tpebyem cTpororo cootseTcTBus cxem ECK/J, HO B HMX
W/Vnu TeKcTe 00513aTe/1bHO A0/IKHb! ObITb YKa3aHbl BCE AaHHbIE, He0OX0ANMble U 10-
CTaTOYHbIe [J/15 MOBTOPEHUS], BKIIOYAsA HE TOJIbKO CONPOTUBNIEHNS PE3NCTOPOB, EM-
KOCTW KOHAEHCATOPOB, TUMbl TPAH3VCTOPOB, MUKPOCXEM, HO M TUM U/ KOHCTPYK-
TVBHbIE AAHHbIE KaTyLeK MHOYKTUBHOCTW, TPAHCPOPMATOPOB, HAMPSXEHNS/MOLL-

HOCTb MUTaHUa U T.4. K onucaHuio KOHCTPYKUMIA Ha MUKPOKOHTpOnnepax obsa3a-
TenbHO Npunoxexne hex-arna NPOLNBKK.

B TekcTe 3Haku NpennHaHns NULWMTE CAUTHO C NPEALWECTBYIOLLMM COBOM, HO C
obs3aTenbHbIM Nocneayiowym npobenom. M3beraiite CnoB-napas3nToB «40CTaTON-
HO», «BEJINYMHA», «HOMUHAN>» (BMECTO «BeftiHapeseTopa» NUILNTE «COMpoTUB-
JIEHNE PE3NCTOPa», «BEAMHHAMYAECa> - «aMIINTYAA UMITY/IbCa», «EMKOETEHO-
MUAHEAOM. ..» - <KOHAEHCATOP EMKOCTBIO...» N T.A.).

paduyeckne maTepuansl cnenyeT npunarate oT4e/bHbIMY Gaiinamu, a B Tek-
CTe TOMbKO BbIAENATH MOMYXMPHBIM HAKNOHHBIM LPUGTOM CCbinky puc. 1, puc.2 n
T.4. O6Luyi0 Hymepaumio pUcyHKoB 1 ¢oTo (poTo 0603Ha4aeMm Kak puc.) NPMB3bI-
BaWiTe K NOPsIAKY UX NEePBOro yroM1UHaH1s B TEKCTE (T.e. B TEKCTe NepBble yrnoMmnHa-
HUSI PUCYHKOB AOMXHbI ObiTb B nopsiake 1-2-3-4..., Ho He 1-7r-4-3a-2...). MpocTble
[IBYXKONIOHOYHbIE TabnmLpbl (HaNpUMep, TeXHUYeckne xapakTepucTukun) dpopmaru-
py¥iTe TeKCTOBbLIM TabyNSTOPOM, @ CIOXHbIE - BCTPOEHHLIMM cpeacTBaMu popmata
rtf (MS Word).

B umeHax dainnos ucnonb3ayiite Tos1bko aHrauiickue BykBbl (M xenaTensHo ¢op-
mata 8.3), a Bce paitnbl CTaTbi ynakyiTe apxmBatopamm zip unm rar B oauH daiin ¢
nmeHem {Bawwa_damunus}.zip, Hanpumep, ivanov.zip.

He 3a6biBaiiTe yka3blBaTb BaLl [MO/IHbIA NOYTOBLIV agpec (¢ nHaekcom n d.1.0.
6e3 cokpauieHnii) n e-mail/Fido, TenedoH (ecnu ecTb).

Mbl He TpebyeMm 3KCKNIO3NBHOCTV NPUCLINAEMbIX MaTepUanos (T.e. OTNpaBs-
KW CTaTbW TO/ILKO B HALWL XypHan), HO GakT nepefayn Ham Ballei cTaTbh pac-
LieHnBaeM Kak cornacue Ha ny6imkaumio B Halem xypHane 6e3 npasa OT3bl-
Ba Matepuanos 06paTHo. Mpu NOAHOM UM YaCTUHHOM UCMNONb30BAHNUM B Ba-
e cTatbe ony6AnKOBaHHbIX MaTepranos Apyrux aBTopos 06a3artesnbHa non-
Has CCblNKa Ha NepPBOUCTOYHUK.

Penkonnerus
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Appeca HEeKOToOpbiX Mara3mHOB,
cneunanm3npyroLmmxca Ha npoaykKkuum
MACTEP KUT

YKPAUHA

«NHnumaTmea», e-mail: mgkic@gu.kiev.ua. Ten.: (044) 234-02-
50, 235-21-58, dakc: (044) 235-04-91

Kwues, yn. fipocnasos Ban, 28, nomelleHe CEpBUCHOIO LEHT-
pa «<SAMSUNG?»; yn. YwuHckoro, 4, pblHOK «Paanoniobutenb»,
ToproBble MmecTa Ne 43, 44.

«Mmpap», e-mail: masterkit@tex.kiev.ua

Kues, yn. dertapesckas, a. 62, 5-i atax, opuc 67. Ten/dakc:
(044) 495-21-09, 495-21-10, pbiHOK «Pagnontobutens» (yn.YwnH-
ckoro, 4), Toprosble mecta Ne45,46,47.

«HukC», e-mail: chip@nics.kiev.ua , http://www.nics.kiev.ua

Kues, yn.®nopeHunu, 1/11, 1 atax, 24. Ten: (044) 516-47-71,
290-46-51, pblHOK «Pagunoniobutens» (yn.YwuHckoro, 4), Topro-
Bble MecTa Ne 108, 109.

POCCuUSA

«MuTpaKoH», e-mail: mtk@mitracon.ru

Mockga, 3-1 MNaenosckuii nep, a. 14/18, ctp. 1. Ten: (095) 959-
83-85, 237-10-95, Ten/dakc: 959-96-32. Mpoesn po cT. M. «Cep-
nyxoBeckasi», «[aBenevkas», ganee 10 MMH. NeLKOM.

«Yun n Oun», e-mail: sales@chipindustry.ru, http://
www.chipindustry.ru

Mocksa, yn. lmnsposckoro, 39; yn. berosas, a. 2; yn. 3emns-
Hon Ban, A. 34. TenedoH eOVHON CNPABOYHON AN POSHUYHBIX
nokynatenei: (095)780-95-09. TenedoH eanHOM CNpaBoO4HOM ANs
onToBbIX NokynaTenen: 780-95-00. dPakc: (095) 671-31-45.

Apnpec ans nucem: 129110, r. Mocksa, a/s 996

«MuTnHCKMI» paanopblHOK, Mecto C19. Beisecka «MacTtep Kut».

MockBa, npoesg, A0 CT. M. «TyluMHCKas», aBT.2 Uan MapLupyT-
HbIM Takcu [0 paguopbiHka. Bpems pabotel 10.00 - 17.00 (exen-
HeBHO, 6€3 BbIXOAHbIX).

«LlapuubiHO», paamopbIHOK, MecTo 126.
MockBa, npoesz Ao cr. MeTpo «LapuumHo», panee newkom 5
MUH. Bpems pabotsi: 9.00 - 16.00 6e3 BbIXOOHbIX.

«Ha Moxavike», pagnopbiHOK, nas. 14/22.

MockBa, npoesg o ct. M. «<Knesckas» nnn «MonogexHas»,
nanee 6ecnnatHbIM 3KCNpeccoM A0 MebensHoro MarasuHa. Bpe-
msi paboTbl: 9.00 - 18.00. BbIXOAHOW AEHb: NMOHEOENBHYK.

«MocbinTopr», HABOPLI MO NOYTE HANOXEHHLIM NAATEXOM, e-Mail:
post@solon.ru, http://www.solon.ru
Mockea, 111401, r. Mockga, a/a 1. Ten. (095) 304-72-31.

«Mera-3nekTpoHuka», e-mail: info@megachip.ru,
WWW.icshop.ru - Mara3uH 31eKTPOHHbLIX KOMMNOHEHTOB on-line

C.-NMeTepOypr, yn. Bonblias MMywkapckas, 4. 41. Ten: (812)
327-32-71, dakc: (812) 325-44-09

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

«9nekTpomapkeT», e-mail: elektro@eastnet.febras.ru,
www.elektro.febras.ru

BnaameocTok, [MaptudaHckuin npocnekTt, A. 20, k. 314. Ten:
(4232) 40-69-03, dakc: 26-17-27

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

«MeratpoH», e-mail: mega@sky.ru
EkatepunOypr, yn. Mansbiwesa, 4. 90. Ten: (3432) 55-48-36

«Papnokny6», e-mail: rclub137@aspol.ru
MypmaHck, yn. MananuHa, a. 5. Ten: (8152) 45-62-91

«Papgnonagka», «PagnorexHuka», «3nekTpoH1Ka» CeTb Marasu-
HoB, e-mail: nafikof@radel.kazan.ru

HaGepeXxHbie YenHbl. Te. eAMHON crnpaBo4HOW: (8552) 42-
75-04, 42-02-95

«[enbta», e-mail: vic@nvkz.kuzbass.net, http://www.delta-n.ru
HoBoky3Heuk, yn. Boposckoro, a. 13. Ten: (3843) 74-59-49

«PagnoTtexHuka», e-mail: wolna@online.sinor.ru
HoBocubupck, yn. JleHuHa, a. 48. Ten/dakc: (3832) 54-10-23

«Pagnopgetann», e-mail: wolna@online.sinor.ru
HoBocubupck, yn. leoneanyeckas, o. 17. Ten/dakc: (3832) 54-
10-23

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

«Pagunotosapsbl», e-mail: stavtvt@mail.ru
CraBpononb, yn.[loBatopues, A. 4a. Ten: (8652) 35-68-24

«Tenesanyactu», e-mail: koketka@koketka.stavropol.net
CraBpononb, nep.YepHsaxosckoro, 4. 3. Ten: (8652) 24-13-12,
dakc (8652) 24-23-15

«Papnopgetann», e-mail: alexasal@infopac.ru
TonbATTU, YN.PeBonoumoHHas, a. 52. Ten: (8482) 37-49-18

«3NEKTPOHHbIE KOMMOHEHTLI», e-mail: impulse@infopac.ru
TonbaTTY, YN. A3epxuHckoro, a. 70. Ten: (8482) 32-91-19

«Pagnomapket», e-mail: radiom@tula.net
Tyna, KpacHoapmerickuii npocnexT, 4. 7, opuc 1.12. Ten. (0872)
20-01-93

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

«9nekTpoHuka», e-mail: bes@diaspro.com
Yoa, np.OkTa6psa, A. 108. Ten: (3472) 33-10-29, 33-11-39

«TB Cepsuc», e-mail: tvservice@pop.redcom.ru

Xabaposck, yn.LllepoHoBa, a. 75, od. 13. Ten: (4212) 30-43-
89

BEJIAPYCb

MuHck, npogaxa nog 3akas, cpok 8o 5 gHen. Ten. (375-17)
288-13-13, 282-03-37, mo6. 8-029-682-03-37.

Bpecr, yn. lorong, a. 82. 040 «Jlebenp». Ten. 26-31-06.

Fomens, yn. VinTepHaumoHansHas, 4. 10, marasmH «<DAEWOO».
Ten. 8-029-651-39-17.

Moa3bipb, yn. {. Konaca, a. 21. Yl «Fana». Ten. 8-023-51-2-64-
74.
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OpHoTtakTHbIN YM34

AUDIO HIGH-END

Ha ynpaBafSieMbIX «CTaOUIUTPOHaX»

Ceprevi ['oposeHko, c.Hukonbckoe Ceetnosoackuii p-H Knposorpaackou o6.

OpHoTtakTHbln YM3Y Ha ynpaBnsemMbix cTabunntpoHax, aa-
nee OYM3Y, obnagaeTt cnefyowmmm 4OCTOMHCTBAMU:

1. Bbicokasi TepMOCTabunbHOCTb

2. Y3Kuit cnekTp UckaxeHun

3. Msrkoe, 6e3 Wen4ykoB, BKJOYEHNE U BblKOYEeHME

4. BbicOKas yCTOMYMBOCTb K KOPOTKMM 3aMbIKaHUSAM B Ha-
rpyske

5. HEKpUTMYHOCTL K NapameTpam pagnodnemMeHToB

6. MpocToTa c60pKM 1 HACTPOWKHM

7. MArkum «namnoBblin» 3ByK

OcHoBHoM HepocTatok OYM3Y - H13kmin KM, CBOMCTBEHHBIN
BCEM ycunuTensm, paboTaioL MM B YNCTOM pexmnme knacca A, ans
ayanodunos U MeNOMaHoB - He npobnema.

OcHoBHble napameTpbl OYM3Y4

1. HOMMHanbHas BbIXOAHAA MOLLHOCTb ......ccceeeeennnnn. 10 Bt
2. HomnHanbHoe ConpoTUBIIEHNE HArPy3KM ............. 4 Oma
3. HoMuHanbHbIM AManasoH 4acToT (Npy HepaBHOMEPHOCTU
+1 B 1 aKTUBHOM HArPY3KE) ...eevvvvvvervveiieeeeennenns 20Ty -20 klMy,
4. OTHOCUTENbHBIV YPOBEHb LWyMa (HEB3BELUEHHbIN) He 60-
JIB@ ittt e e -100 ob
5. KoadduumeHT rapmonuk (npu mowHoctv 10 BT, Ha vacTo-
Te 1 kU, 1 aKTUBHOI Harpy3ke) He BONEE .........ccceeunnnnnnn. 0,05%
6. BxonHoe ConpoTuBNEHNE HE MEHee ... ....50 KOMm
7. HOMVHanbHOE BXOOHOE HAMPSKEHUE ....vvvvneennee. 0,5B

Mpw noctpoennn OYM3Y 6bina noctasneHa 3agada AoCTUYb
CyObEeKTUBHO BbICOKOIO Ka4yeCTBa 3Byka Npu CXeMHOW NpoCcToTe U
HeBbICOKNX TPeBOBaHUAX K NapaMeTpaM paano3/eMeHTOB.

OYMS3H coctouT u3 (puc. 1) reHepaTopa Toka, ynpasnsemo-
ro HanpspkeHvem (DA2, VT2), HarpyxeHHOro Ha akTMBHOe TOKO-

Sampling: 32000 Hz
FFT size: 65536
Averaging: 1
Window:  Uniform
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Boe 3epkano (DA1, VT1). OYM3Y paboTaeT B YNCTOM pexume
knacca A 1 UMeeT BbICOKOE BbIXOAHOE CONPOTUBNEHNE, 3HAYNTESb-
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AUDIO HIGH-END

HO yMeHbLUalLLee nckaxeHus rpomkorosoputeneit [1]. Ha yac-
ToTax Huxe 200 Ny BBegeHa OOC no Hanpsxeruio (R11, 14, 18,
C5, 6, 9), nna nemnduposaHns rpomkorosoputenen. [JaHHble
csorictea OYM3Y npuBoaaT kK 4aCTOTHOMY Nepekocy No 3ByKOBO-
MY AABNEHMIO, UHOVBUAYANbHOMY A1 KaX/A0M aKyCTUHeCKoM C1c-
Tembl. Kak npasuno, NpOMCXOAWT MNaBHOE yBeSMYEHUe OTAAYM
aKyCT14YeCKOM CUCTEeMbI C POCTOM HaCTOThbl, 4TO MOXHO KOMMEHCU-
poBaTb perynstopamu Tembpa unu akeanaindepom. Msrkmin 6es-
3BYYHbIN BbIXOL Ha pabounii pexum, AMHAMUYHbIA NPO3payHbIi
3BYK, Y3KWI CNeKTp nckaxeHnun, Huskmin K, sce atn ceoictsa
[aHHOro yCUAUTENs CXOXWM CO CBOMCTBAMW NIAMMOBbLIX YCUAUTE-
nei. OCHOBHbIE OTNNYMS OT NaMMOBbIX YCUAUTENEN - BbICOKas CTa-
OWNBHOCTb NapamMeTPOB U OTCYTCTBME BbIXOLHOrO TpaHchopMa-
Topa. CnekTp BbIxogHOro curHana OYM3Y npu nopade Ha BXOA,
cuHycomabl YactoTtol 1 k', n3obpaxeH Ha puc.2. CnekTp mcka-
xeHni OYM3Y cocTonT B OCHOBHOM 13 BTOPOW 1 TPEeTbel rapMo-
HVK, 8 YPOBEHb UCKaXeHW MOHOTOHHO NafaeT C YyMeHbLUEeHNEM
BbIXOAHOW MOLLHOCTW. CnekTpanbHbIi aHann3 npon3Boanics 3By-
KoBoW kapTon AWEG4 ¢ akTMBHLIM PUSILTPOM.

MeyaTHas nnata OYM3Y4 nsobpaxeHa Ha puc.3, MOHTaXHbIV
yepTex Ha puc.4. BoixogHble TpaHsuctopsl (VT1, VT2) Heobxo-
[MMO YyCTaHOBWTb Ha paaMaTtopsl niowansio He merHee 400 cm?
Kaxablii. Bnok nutanus ans ogHoro kaHana OYM3Y4 nsobpaxeH
Ha puc.5. B Hem ucnonbayetcs TpaHcdopmatop TC-90-2 ot cTa-

T1
TC-90-2

VD1-VD4

FU1 5 KJ1202B
1A

+37B

+ Cl1
10000Mmx

I 50B
Pnc.5

pbIX NOAYNPOBOAHMKOBBLIX YepHO-6enbix Tenesnsopos. OYM3Y
BMeCTe C 6/I0KOM NUTaHUS YCTaHaBIMBAETCS Ha 3afHel CTeHke
aKyCTMHeCKOW CUCTeMbI, NpeBpalLas eé B akTMBHYI0. [ins akcnny-
aTauMn OaHHOM aKTMBHOW aKyCTUYECKOW CUCTeMbl He0BX0AMMO
NPUMEHATb NPeABaPUTESbHBIA YCUAKTENb, aBTOP NPUMEHSIET NPO-
MbILAEHHbIN NpeasaputensHbin yennutens <RADIOTEHNIKA YT1-
001-CTEPEO HI-Fl».

L —
K ITPEABAPUTEJIBHOMY
YCUJIMTEITIO
CETb
220V

Detanun

KonpeHcatopbl C2, 5, 6, 7 Tuna K73-17. SnekTponutuyeckme
KoHpeHcaTopsl Niobble noaxopawme no rabaputam. Ha nnarte
OYM3H npegycMoTpeHa ycTaHoBKa 0gHOro kongeHcatopa C8 nnm
[BYX KOHAEHCATOPOB, COEANHEHHBIX NapannenbHo, obLen EMKo-
ctbto 4700 Mk®. Pesuctopsl R-15, 16, 17 npoBonou-
Hble Tuna C5-16.

HanaxuBanue

Mepen nepBbIM BKIIIOYEHWEM HEOBXOANMO pe3uc-

Top R3 ycTaHOBUTL B KpalriHee BepxHee MonoXeHue, OBLLH/H/I
no cxeme puc.1, a peauctop R9 B cpegHee nonoxe- BXOI[A
Hue. Perynupoeska OYM34 cBoanTCS K YCTAHOBKE pe-  <—————f
31cTopoM R3 HauanbHOro Toka BbIXOAHbIX TPAH3UCTO-

pos B npegenax 1,25 - 1,3 A. Tok BbIXOAHbIX TPAH3UC- BXOI[

TOPOB YA0OHO KOHTPONMPOBATL NO NafEHWUI0 Hamnps-
XeHuns Ha pesuctope R17. 3atem, nogas curHan Ha
BXOA, pe3uctopom R9 yctaHaBnvBaloT cCUMMETpUIO
orpaHuyeHus curHana Ha Harpyske OYM34. Ha atom
perynnpoeky OYM3Y MOXHO cunTaTtb 3aKOH4YEHHON.

Jintepatypa

1. AneiinoB A., Coeipuuo A. Yny4leHne 3ByKOBOCNpPOU3BEAE-
Hus B cucteme YM3Y-rpomkoroBoputens. Pagvo, 2000 r., Ne7,
c.16-18.
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AUDIO

PecuBep ¢ undppoBon oopadboTkom curHana

Berynnerue

C Tex rop, kak B repsovi nososuHe XX Beka Obin BbIMyLLEH rep-
BbIVi PECYBED, MPOLLIIO YX€ MHOro BPEMEHW. 3a 9TO BPEMS 3Hayu-
Te/IbHO U3MEHWINCHL aCCOPTUMEHT U KOJIMYECTBO MCTOYHUKOB CUMHa-
718, MEHSI/INCb CI0COObI KOHCTPYKTVBHOIO BOMJ/IOLLEHWS B XXN3HB Y3/10B
Y BCEro yCTPOVICTBA B LIEIOM. HEN3MEHHOW C TeX Nop 0CTanach ullb
uaesi. Ha ceroaHsiLuHmi AeHb KOANYecTBO LMpPOBbIX yY3/10B B pECUBE-
pe MPEeBLICUIIO YMCII0 aHAI0roBbIX. A €C/in 0TKa3aTbCs OT MPOC/yLLN-
BaHWs1 aHaJI0r0BbIX UCTOYHVKOB U1 PUEMa aHaa0roBbIX PaanoCTaHLMNI,
ocTasuB anLLb ripuem ungpposoro paano (DAB), a Takxe ncrnosb3o-
BaTh LUNHPOBON yCUINTEN b MOLLHOCTU, TO aHAJI0roBLIX Liernel B pecu-
Bepe He ocTaHeTcs BoobLye!

Mpepnaraemolii pecusep (CM. puc. 1) ele He HAaCTONLKO «MPO-
[OBVIHYTBIV» - Y HErO €CTb aHaNoroBble BXOAb! M aHasIoroBbI paauno-
npuemMHuK. Ho cpasy Xe nocne KOMMyTaTopa aHanorosbii CUrHan
npeobpa3syeTcs B LMPPOBOI 1 NOJAETCA Ha LMdPOBOM CUTHANBHbIV
npoueccop (LCIM), rae n nponcxoamt ero nonHas obpadotka. Lind-
po-aHanorosble Npeobpas3oBaTenu, yCTaHOBNEHHbIe Ha Bbixoae LICT,
BbIJAIOT @HANIOroBbIN CUrHAN AN «TPAAULIMOHHBIX» YCUUTENEN MOLLL-

MPHEMHME
CWCHANOB
C NYNbTA

KINABWIAT YPA JACTINEX

xly

ZAmutpuii Xapuwii, r.3anopoxee

HbIM npuynHaMm. Hy nagHo, nopkniodaem no SPDIF npourpeiBatens
KOMMaKT-AMCKOB 1 crylwiaem. Ho, HaBepHsika, eCTb 1 Kakue-To aHa-
JIOroBble YCTPOWCTBA, KOTOPbIE TOXE NEePUOANYECKU UCMOML3YIOTCS.
Tak nosiBunca ALIM - AD1871 (24 6uTa, 4yacTtoTa aMckpeTmsaumm 1o
96 «kI'u). JanbHeWLune KOPPEKTUBbLI BHECNA CEMbS - HY HE MONb3YyeT-
cs1 oHa Moeli annapatypoii! Ha Bonpoc o npuynHax oTBeT Obl TakoB:
«B TBOEM yCcunutene HeT paguo v nynstal». Tak nosBUANCH TIOHEP
(oT4ero ycunutens cpasy cran pecMBepom) 1 NynbT AUCTAHLMOHHO-
ro ynpasnenusi. Cnenytowmii war 6611 NPOANKTOBAH COOCTBEHHBIM
XenaHnem npockLINaTbCs Mo yTpam Mnog, My3biky, a He nnck byamnb-
Huka. Tak NoSBMNCH Yachl, BKIIOYAIOLLME MPUEMHUK B YCTAHOBNEH-
Hoe BpeMsi. A perynsipHoe OTKIlo4eHNe 3NeKTPO3HEPr N BbIHYANIIO
YCTaHOBWTb 1 HaTapelo pe3epBHOro NUTaHus npoeccopa. Mpaktu-
YeCKu BCS MHAMKALMS BblBeAeHa Ha TekCToBbIM XKK aucnnen (ose
cTpoku Mo 16 cumeonoB). OCHOBHbIE ONepaTMBHbIE PETYANPOBKM -
npsiMble: KHOMKa - AelcTene. BCeBO3MOXHbIE HACTPONKN Pa3buTsl
Ha [iBe rpynnbl 1 BbI3bIBAIOTCS Yepe3 MeHio. Bce HacTpolku pecuse-
pa XpaHaTCcs B 3HEproHe3aBsnCcMMON NaMsTy.
Bnok nuTaHusa. HayHeMm € TOro, CxeMbl 4ero He NPYBOASTCS BBU-
[y 1X NPOCTOThI (Ha pOHe BCero 0CTanbHOro). Biok nutaxms cocto-
UT 13 ABYX YacTen: 610K NUTaHNS AeXYPHOro pexuma n oTkaoyae-
MblIli 610K NMUTaHWS.
Bnok nuTaHus aexypHoro pexvma Bblaaet nutaHve 6aoky yn-
pasnenHuns: +15 B ang cxembl AMCTAHLMOHHOMO yripasne-
HUsA 1 +5 B ang ueHTpansHoro npoueccopa. Mo uenu nu-

TaHus +15 B notpebnsiemblii TOK He npesbiwaet 50 MA.

ENOK
MUTAHWUA

MuTatowwee HaNpPsXXeHe MOXET HaXo0aMTLCS B Npeaenax
ot + 14 go + 18 B. No uenu +5 B noTpebnsiemblin TOK 3a-

FEXYPHOIO
PEHKMA

BWCUT OT TOrO, BK/IIO4EH pecuBep (He 6onee 300 MA), nnu

<L

I .

f TioHEP e BJIIOK

T UACTOTHI VIPABAEHH 5

5 = kommvTaToP > &

§ 3 AHANOrO B AUM uen LIAT I %
a

T

l BbIK/o4eH (He 6onee 10 MA). OcHoBHOe NoTpebneHne Toka

BO BK/IIOYEHHOM COCTOSIHUM MPUXOAMTCS Ha CBETOAMOM!
Eﬁ?ﬁ}; NoACBETKM AvCnes (AVcnneii NoaceeyeH BCe Bpems, noka

pecviBep BKo4eH). OTKo4aeMblii 610K NUTaHUS ynpas-

NIIeTCs CUrHaNoOM Ha KoHTakTe 2 pasbema XS2 6noka npo-

LIM®POBOM |

MPUEMHMKE

—»] ommyraror [
UN®POBLIX
—p|  Bx000B

Pnc.1

BX00b!

HocTu. Ho y ucnonb3osaHHoro LICI nmeeTcs 1 umdpoBble BbIXOAbI,
Tak YTo NPM XeNaHUM MOXHO NoAATb CUrHan Ha udpoBble yeunmte-
JIN MOLLIHOCTU, «MOHUMAaIOLLME» NPOTOKON 12S, nnm xe 1o06aBuThb Bbl-
xonHov TpaHcmutTep SPDIF...

B o6Lwmx cnosax - y npeanaraemoro pecusepa ectb: FM TioHep,
TP BXOAA A/191 BHELLHWNX aHANIOrOBbIX MCTOYHMKOB CTEPEO CUrHana u
nBa UMPPOBbLIX BXOAA - KOAKCUASbHBLIA M ONTUYECKUA. Yeunutenu
MOLLIHOCTW BbIMOJIHEHbI B BUAE OTAENLHOro 6,10ka U B JaHHOM CTaTbe
He paccmaTpuBatoTcs. YnpasneHne BceMu napameTpamm ocyLLEeCcTB-
NS1eTcs NPOLLEeCCOPOM M BO3MOXHO Kak NMpy MNOMOLLM KHOMOK Ha na-
Henv ynpaeneHus, Tak U ¢ nynbTa.

BoobLue, paspaboTka 4aHHOro YCTPOMCTBA Hayanach C nayde-
HWS1 BO3MOXHOCTe Mukpocxembl AD1954, npeacTasnsioLuen cobow
LM$POBON CUrHaNbHbLIN NpoLeccop. Mukpocxema nmveeT Tpu Bxoaa
LUMbPOBBIX aYAMO0 AAHHbIX, KOMMYTUPYEMbIX BXOAHBIM KOMMYTaTOPOM,
sppo LICM v BbixoaHble Lmdpo-aHanorosble npeobpasosatenu. LICT
MMKPOCXEMbI MO3BONSET CHOPMMPOBATL U3 cTepeocurHana 2.0 cur-
Han 2.1 (c kaHanom cabeydepa), perynmposaTb A4X npu nomoLum
cemu Lmdposbix punbTPOB (biquad IIR filter - perynupyeTcs yacToTa,
[0BPOTHOCTb, YCUNIEHWE), HE3aBNCUMO PErynMpoBaTh YCUNIEHNE Tpex
KaHanoB (nesoro, npaeoro v cabeydepa), perynmposatb riayouHy
cTepeoaddexTa (pacumputens ctepeobasbl), perynmposaTh 3aaep-
XKY CMrHaNOoB (4115 CoBMeLL,eHNs hasbl OCHOBHbIX KAHANIOB M KaHana
cabsydepa), ynpasnsiTb BCTPOEHHLIMU KOMMPECCOPaMu - 06LLMM Ans
NIeBOro M MpaBoro kaHanoB U OTAENbHbIM A1 KaHana cabBydepa
(perynupytoTcs KpuBasi KOMNPECCUn, CKOPOCTb aTaku ¥ 3aTyXaHus).
M Bce ato B kopnyce MQFP pasmepamu 10x10 mm! Mukpocxema
nmeet cobctBeHHbIi BOOTROM ¢ napameTpamu, NO3BONSHOLLMMU
B NPOCTENLLEM Clly4ae 1CnosbL30BaTh ee B nape ¢ umMdpoBbIM Npu-
eMHVKOM (Hanpumep, AD1892) kak BbICOKOKAYECTBEHHbIN BHELLHWIA
LLAM K npourpeiBaTento KOMNaKkT-AUCKOB.

JanbHenwmin poct NnpoekTa NPOUCXOAMA YUCTO MO CyOBLEKTUB-

Lieccopa: BbICOKMIA YPOBEHb HA 9TOM KOHTaKTe BK/lO4aeT
610K NMUTaHWS, HU3KUIA YPOBEHB BbIK/IOYAET.
OTknioyaemblin 610K NUTaHWS BblOAET TPW Hanpsbkenus: +9 B
(MCnonb3yeTcs ANs NUTaHUs TIOHepa M CUHTe3aTopa YacToThl, a Tak-
e umdposebix Leneii 6noka LICM) n =12 B (ucnonb3yeTtcs ons nuta-
HWSt aHaNoroBOro KOMMyTaTopa BXOAOB, @ TakKe aHaNIoroBbIX Lienei
6noka LICM). TpeboBaHWs K ka4eCTBY 9TOr0 UCTOYHMKA NUTaHWNS Ha-
NPSIMYI0 3aBUCAT OT OXMAAEMOro ka4yecTsa paboTel ycTpoincTaa. T.
€., XenaTtesibHO NPUMEHeHNe BCeBO3MOXHbIX CPEACTB: PUbTPLI Bbl-
COKOYaCTOTHBIX MOMEX Ha BXoAe TpaHCPOopmMaTopa; KOHAEHCATOPbI,
LUYHTUPYIOLLME AN0AbI BbINPSMUTENBHBIX MOCTOB; 60bLIME EMKOCTH
KOHAEHCATOPOB CrnaXxuBatoLLmx GuILTPOB BbINPSMUTENEN; TPAH3M-
CTOPHble PUNLTPLI NyNbCALMIA; CTabMAM3aTOPbI C BLICOKUM KO3 PU-
LMeHTOM cTabunusaummn n Tak pganee. MotpebnsemMelii TOK He npe-
BbilwaeT 500 MA no uenu +9 B 1 300 MA no uenu =12 B.
YnpaeneHnue. Bce ynpasneHvue pecvBepoM 3nekTpoHHoe. Ko-
NINYECTBO M Ha3HaYeHWe KHOMOK IMLEBOM naHenmn u nynbta abco-
JIOTHO 0AMHakoBoe. YToObI BbIKNIOHYUTL pecvBep, He0OX0AMMO Ha-
Xatb 1 yaepxwveatb (okono 0,5 cek.) kHonky POWER OFF. Bkntoye-
HWe (Takke C 3a8epP>XKOI) OCyLLLeCTBAsSeTCs Moboi 3 16 ocTaBLLMX-
cs1 KHonok. Mpwu BKIIOYEHHOM pecuBepe 3aaepxky npu obpaboTtke
HaxaTuin KHOMOK OTCYTCTBYIOT. Mpu BbIKIIIOYEHWUW pecviBepa BCe na-
pameTpbl 3anuceiBatoTcs B OH3Y npoueccopa ynpasnenus. Mpu
BKJIO4EHUM BCE NapaMeTpbl BOCCTAHABMBAIOT 3HAYEHWS!, XPaHSILLM-
ecsa B OH3Y. VcknioyeHre cocTaBnsieT MnLlb BbIOPaHHbINA BXOA, U TO
TONbKO Mpu BKMoYeHnn kHonkamm ANALOG INPUT wnm DIGITAL
INPUT (0 4em ckasaHo Huxe). B aexypHom pexuvme noacseTtka avc-
nnes BbIK/IIO4YEHA, HA AMCMee B MPaBOM BEPXHEM Yrily BblBeAeHbl
NV Noka3aHus Yyacos. MNpu BKIOYeHUW pecrBepa 3aropaeTcs Noa-
CBeTKa, Ha NepBON CTPOKe
nHavkatopa otobpaxaert-
Cs1 BbIOPAHHBIN MCTOYHUK
(ans TiIOHepa - Homep
A4elrik1 NaMsaTh 1 yacTtoTa)
1 TekyLee Bpemsi, BO BTO-
povi CTpoke - ypoBeHb
rPOMKOCTM (pUc.2).

FM1 104,5 14.37

I'poMrocTe —32 OB
Phnc.2)
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Hadyrnem ¢ BbiGopa MCTO4HMKA curHana. Knonkn FM1 - FM9
cnyxat Ans ynpaeneHus TioHepoMm. MNpu Haxatum noboit 13 Hmx
pecuBep BKOHaeTCs (ecnu Obin BbIKNIOYEH), KOMMYTATOP aHano-
roBbIX NCTOYHMKOB NepekKsIioYaeTcs Ha BXog oT TioHepa, LICIM ne-
peknoyaeTca Ha Bxof4 oT AL, cuHTe3artop 4acToTsl TIOHepa BbiC-
TaBNsSeT 4aCTOTY, 3aNMCaHHYI0 B COOTBETCTBYIOLLLYIO SHEelKy nams-
™ - cnywaem TioHep. Knonka ANALOG INPUT cnyxuT ang Bko-
YeHMs OQHOMO U3 TPex aHanoroBbix BXoAoB. [pu ee Haxatnu pe-
cuBep BKlO4AeTCs (ecnu Obin BbIKIIOYEH), KOMMYTATOP aHanoro-
BbIX MCTOYHUKOB nepeknioyaeTcs Ha 1-i aHanorosbivi Bxogd, LICI
nepeksoyaeTca Ha Bxog, oT ALIM. Mpu nocnepyowmx HaxaTusax
BXOAbl MepekoyatTcs no konbuy: 1> 2 >3 > 1 u . o. Cnenyet
y4eCTb, YTO eCnn, AOMNyCTUM, Yy pecrBepa nepep, BblK/loHeHNeMm
6611 BbIGPaH BXoA, 1, TO Npu ero cnefyioLem BKIIOYEHNM KHOMKOW
ANALOG INPUT 6ygnet BblOpaH cnenyowmin Bxog, - 2. KHormka
DIGITAL INPUT cnyxuT g BKNIOYEHUS OAHOrO U3 ABYX Lmdpo-
BbIX BXOAOB. lNpn ee HaxaTumn pecuBep Bko4aeTcs (ecnu Obin
BbIK/o4eH), LICI nepeknioyaeTcs Ha Bxo, OT umdbpoBOro npueM-
Huka, pene K1 nepeknioyaeTcs Ha MUKPOCXeMy ONTUYECKOrO BXO-
na. lMpu nocnenyowmnx HaxaTnax 9TON KHOMKU BXOAbl Nepeksio-
4aloTCH MO KOJbLY: ONTUYECKMUIA > KOAKCUAabHbIA > ONTUYECKUIA U1
T. 8. («[Mpukon» ¢ nepekoYeHnem Ha cneayoLwmnii UCTOYHUK Npu
BKJTIOYEHUN MMEETCs TOXe).

Tenepb nepeinaem k perynuposkam. B obLiem cnyyae Bbirns-
[MT 3T0 cnedyiowmm obpasom - kHonkamum SELECT nnan SETUP
BbIOMpaem napameTp Ans perynmpoBanus n kHonkamu PLUS unn
MINUS n3meHsiem ero 3HadeHve. HekoTopble napameTpbl «3aK0sib-
LIOBaHbI», T.€. NOC/e AOCTMXEHNS MaKCHMaIbHOr0 3Ha4YeHNs Npo-
MCXOAMT BO3BPAT K MUHMMAabHOMY, M HAao6opoT. PerynmpoBka
WHBIX NapamMeTpOB NpK JOCTUXEHUN MaKCUMyMa MM MUHUMYMa
octaHaenuBaetcs. Yepes 10 cekyHA nocne nocnegHero Haxatus
KHOMOK KNaBMaTypbl Ha AMCNAE CHOBA BbIBOAATCS: BblOPaHHbINA
WCTOYHUK, BPEMS N YPOBEHb MPOMKOCTU.

Kcratu, npu skntouernn kHonkamu SELECT unn SETUP pe-
CvBep BOCCTaHaB/MBAET CBOE Npefdblayllee COCTOSHNE U He ne-
peknoyaeT BXoA, a npu BkoYeHnn kHonkamu PLUS nan MINUS
N3MEeHSIeTC TONbKO YPOBEHb MPOMKOCTM (Ha oguH Ab B cooTeeT-
CTBYIOLLLYIO CTOPOHY).

OcHOoBHOe ynpasneHvue napameTpaMun 3Byka OCyLLEeCTBNseT-
cs kHonkamu PLUS, MINUS u SELECT. Ecnun He Haxnumatb KHOM-
Ky SELECT, T0 kHonkn PLUS 1 MINUS perynmpyioT rpoMKOCTb B
npepenax ot 0 go -60 ab. MNpy JOCTVXEHUM MUHUMASTBHOTO UAn
MaKC1MasibHOrO 3Ha4eHNI perynnposka ocTaHasnneaetca. Haxa-
Tne kHonku SELECT nepexsiouaeTt no nopsaky perynvpoBku ypos-
HS AN cnefyowmx 4actoT aksanansepa: 37 My, > 100 My, > 270 Iy,
> 720 Ty, > 2 klMy, > 5 klMy, > 14 ky,. Ons Kaxaon n3 4actoT 9KBa-
nan3epa BO3MOXHa perynmpoBska ypoBHs B npegenax ot 0 go +12
nb. Oco60 Heo6X0AMMO OTMETUTb, YTO NPU YPOoBHE OT +1 A0 +12
ob dunbtpel LICM HacTpamBaloTcs kak n3bupaTenbHble, a npu
ypoere 0 ob nmetoT poBHyto AYX (4acTOTHas KOppeKkums OTCyT-
cTBYeT) 1 K03ahPUUMEHT nepedaqn pasHblin 1. T. e. - «nypucTam
MOCBSILLLAETCA»: BLICTABUBLUY B 9KBanansepe Bce «Hynu», Bul no-
nyqaete TpakT ¢ nuHenHon AYX. Mpaepa, uameHeHne pexvima
$unbTpa M3 BCENPOnyCKaioLLero B CeNeKTUBHbIA NPOUCXOANT CO
«leNnykom». T.e. Npu PerynnmpoBKe YPOBHS KaxXA0M U3 HacTOT OK-
Basian3epa CrblLleH «Wwen4ok» npu nepexofe ot «0 aob» K «+1 ob»
1 HaobopoT, oT «+1 ab» k «0 ob». [lanbHelilee peryampoBaHve B
npegenax ot «+1 ob» 0o «+12 nb» nponcxoanT 6eCLlyMHO.

Crnepytouiee nocne «14 kl'u» Haxatne kHonku SELECT BbiBO-
[MT MEHIO ynpaBneHus paclumpeHnem crepeobasbl. Bo3amoxHble
BapuaHThl - «BbIKJ1» 1 ypoBHM ¢ 1 no 4. Yem HUXe ypOBEHb, TEM
MeHbLLe OTIn4Me 3ByKa OT OpUrnHana.

Mocnepnytowee Haxatne kHonkn SELECT Bosspaliaet Hac K
WHAMKaLMM BbIOPAHHOrO MCTOYHMKA U PETYNIMPOBKE MPOMKOCTH.

Knonka SETUP cnyxut ans ycTaHOBKM NapameTpoB, He OTHO-
CHLLIMXCA K YUCNY HACTO M3MeHsieMblIX. [lepBoe HaxaTtune 3TOoM KHOM-
KV BbI3bIBAET PEXVM YCTaHOBKM OyaunbHUKa. [py 3TOM KHOMkKa
MINUS yctaHaBnvsaeT 3Ha4eHue 4acoB, a kHonka PLUS - MuHyT.
Co6cTBEHHO, BYAMBHMK MO3BONSIET B YCTAHOBIEHHOE BPEMS BKJTIO-
4nTb pecusep (cM. Bnok ynpasnenus). [na aToro cnyxaT TpaH3u-
ctop T1 u anoabl D1-D5 ykasaHHoro 6noka. Ecnv Bbl He xoTuTe,
4TOObI PECUBEP BK/IIOYANCS CaMOCTOSITENBHO, HY>XHO YCTaHOBUTb
BpeMsi cpabaTbiBaHus GyamnbHuka 24.XX (noboe 3HayeHne Mu-
HYT).

Mpu cnepyowem Haxatun kHonkn SETUP Bul nonapaete B

YCTaHOBKY YacoB. Bce ynpasneHvie aHanormyHo ycraHoBke 6yannb-
HMKa 32 UCK/IIOYEHNEM ABYX MOMEHTOB: BO MEPBbIX, YCTAHOBUTL
24 yaca He nony4nTca (23 > 00 v panee); n BO BTOPbIX, NP nepe-
xo4e MUHYT ¢ 59 Ha 00 nokasaHwsa 4acoB aBTOMATMYECKN YBENU-
uMBaloTCH Ha eamHuly. CnenyeT Takxke y4ecTb, YTO MOKasaHus
BPeMeHM XpaHaTcs Tonbko B O3Y npoueccopa ynpasnenus u copa-
CbIBaIOTCS NPU NPONafaHnM HanpsXXeHNs B NUTAIOLLEN CeTU, ecnu
He yCTaHoB/IeHa pe3epBHas GaTtapes.

Cnepytowmii napameTp - «YpoBeHb cabsydepa». Ero sHave-
HVe namensetca B npegenax ot 0 go -16 ab. MNMpu goctnxeHun
MWHUMAaJIbHOMO MM MaKCUMasIbHOrO 3Ha4YeHWUii peryamposka oc-
TaHasnueaetca. CnedyeT y4ecCTb, 4TO 3TOT NapameTp onpenens-
eT ypoBeHb CurHana B kaHane cabsydepa 0THOCUTE/ILHO YPOBHS
OCHOBHbIX kaHas0B. Mpu perynnpoBke rpPOMKOCTN YpOBEHbL CabBy-
depa n3meHaeTca Toxe, COXpaHasa YCTaHOBIEHHOE B 3TOM napa-
MeTpe COOTHOLLUEHVe.

Mocnepnyiowee Haxatne kHonkn SETUP nossonseTt ycraHo-
BUTb «F (4actoTy) cpesa» cabydepa. Bo3amMOxXHble BapuaHThl:
BbIKJ1, 100 'y, 150 'y, 1 200 My, B nonoxenunn «BbIKJ1» kakas-
nnM60 GUNLTPALIMS B OCHOBHbIX (JIEBOM M MPABOM) KaHanax oTcyT-
cTByeT. B kaHane cabrydepa pabotaet GuibTp, «pexyLuii» BolLLe
400 Tu. Mpu ycTaHOBKE MHOrO 3HaYeHWs B kaHane cabsydepa
BknoyaeTcs PHY ¢ BIGpaHHO 4acToTol cpe3a. B OCHOBHbIX Ka-
Hanax ®BY ¢ Toli xe 4acToToN cpe3a BKIoYaeTCs B 3aBUCUMOCTHU
OT YCTAHOBNEHHOrO 3HAa4YeHus Apyroro napameTpa - «PUJIbTPA-
UMA OCH. KAHAJL.». lMNpn BKIIOYEHHOM 3HAa4eHunn 3TOro napa-
MeTpa B OCHOBHbIX KaHanax BCe, YTO HWXe BbIOPaHHOW 4acToThI
cpesa «Bblpe3aeTcs» OBY.

Crepnyowmii napameTp, Bbi3biBaeMblii kHonkor SETUP, - yc-
TaHoBKa a3kl cMrHana B kaHane cabsydepa. BapnaHtos aga: 0°
n 180°. BonpocoB He BO3HMKAET.

3artem cnenyet nyHkT «PUJIbTPALUNSA OCH. KAHAJ.». Bkpar-
Lie 0 HeM yxe ynoMuHanock. bonee nogpo6HO - B OCHOBHbIX KaHa-
nax (NeBoM 1 NPaBOM) MOXHO «Cpe3aTb» HU3KMe YacTOoTbl, MOPY-
4MB X BOCNpou3eeneHne cabeydepy. [lns aToro ycraHaBnmeBaem
napameTp B 3Ha4eHune «BKJ1». Ho ecnu B cucteme cabeydepa HeT,
TO CUTHasNbl HU3KUX HaCTOT AOKHBI HOPMabHO NOCTYNaTh Ha Bbl-
XOZbl OCHOBHbIX kaHanos. [ins aToro yctaHaeBnveaem napametp B
3HaveHne «BblKJ1».

JanbHeluaa peakuus pecvsepa Ha Haxartue kHonku SETUP
3aBUCUT OT BbIBpaHHOro Bxoaa. Ecnu BoiGpaH 0anH 13 umdppoBbIx
BXO/[0B (ONTUYECKMI1 UM KOAKCUabHbI), TO NOSIBNSIETCS YCTaHOB-
ka napameTtpa «[MPEABICKAXEHWA». Bapnantos Tpu: «<ABTO»,
«BKJ1» n «BblKJ1». BapunaHtel «BKJ1» n «BbIKJ1» cooTBeTCTBEHHO
CBOMM Ha3BaHWSIM NPUHYAMTENBHO BKIIIOHAIOT MAW OTKIIIOHAIOT LieMb
npepsickaxenunii B LICM. Ecnn BeiGpaH nyHKT «ABTO», TO Teky-
Lee COCTOsSIHME Lenu NpeapiCKaXeHnin onpeaensieTcsa CUrHanom
EMPHASIS, noctynaiowmm Ha npoueccop ynpasneHus oT und-
posoro npuemnuka 6noka LICI. Mpu aTom aucnnein otobpaxaeT
yCTaHoBNeHHOe 3HauveHve napametpa (ABTO) n yepes3 peduc
Tekyllee COCTOsHUE Lenu npegbickaxeHunin (BKJTunun BbIKI). Mpu
BKJTIOYEHHOM NPUEMHMKE UM aHANoroBOM BXoae MeHio «[MPEbBIC-
KAXXEHWA» HepoCTynHO, a NpeabiCKaXeHNs BbIK/TIOHYEHbI.

Ecnu BKNto4eH NPUeMHIK, TO NOSBASIETCS MEHIO HACTPOVKM ero
Ha 4acToTy paanocTaHumu. [Npy 3TOM B BEPXHE CTpoKe aucrnnes
oTobpaxaeTcsi HOMep TekyLLel SHenkn NamaTV U TekyLLLas 4acTo-
Ta. Hactpovika nponssogutca kHonkamu PLUS n MINUS B npe-
nenax ot 88,0 o 108,0 My, ¢ warom 8 0,1 MIu. Mpu goctunxe-
HUM MUHUMANBHOMO AV MaKCUMasIbHOrO 3HAYEHNI perynmpoBka
oCTaHaBnMBaeTcs. 3anncb YCTAHOBIEHHOM HaCTOThI B BbIOPaHHYIO
S4EenKy NaMsaTU NPONCXOAMT TONbKO B AAaHHOM MEHIO (HaCTPOIKM)
1 TONbKO NNLWb nocne HaxaTtus kHonkn STORE.

Ecnun 6bin BKNIOYEH OAMH M3 aHaNoroBbix BXOAOB, TO Cpasy
nocne nyHkta mexio «PUJIbTPALUNA OCH. KAHAJL.» HaxaTue
kHonkn SETUP Bo3BpalyaeTt Hac K MHAMKaLMK BbIOPAHHOrO MC-
TOYHMKA W PErynMpoBKe rPOMKOCTH.

JononHnTensHO CTOMT 0CcTaHOBUTLCS Ha kHonke STORE. Mpu
yXe BKJIIOYEHHOM pecvBepe ee HaxaTue obpabaTbiBaeTcs ABOS-
KO: B peXvMe HaCTPOMKKM TIOHepa Ha CTaHLMIO KHOMKa MCMOoNb3y-
eTCs ANs 3anncun 4acToTkl B NaMsTb NpueMHuka. B nio6om apyrom
pexume Haxatne kHonkn STORE cHpackiBaeT B HOMb 3HaYeHMe
CeKyH[, 4acoB pecuBepa (yCTaHOBKa TO4YHOro BpemeHu). Ho ectb
eLle ogHa 0COBEHHOCTb 3TOMN KHOMKM, MPOSIBASIOLLASACS TONIbKO NpU
BKJIIOYEHUN pecrBepa. Kak yxe roBopuioch, pecviBep BKOHaeT-
€ N0 HaxaTwio noboi kHonku kpome POWER OFF. Mpw Broye-
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HMM NPONCXOONT BOCCTAHOBNEHME CTaTyca CUCTEMbI A0 TOrO CO-
CTOSIHMSA, B KOTOPOM OHa Haxoamnacb nepef noCneaHUM BbIKIO-
yeHnmeM. 3TO OTHOCUTCH KO BCEM MapameTpam 3a UCKIIHEHEM
TeKyLLLero BpeMeHw - ero 0TCHeT He npekpaLlaeTcs, Koraa pecu-
BEp HaxXoAMTCH B AEXYPHOM pexume. MNpu BKIOHEHUN pecusepa
1 nHnumanuaaumu LICIN B Hero 3arpyxaeTtcs uenbiii psg napamert-
pOB, 419 KOTOPbIX MPOLIECCOP YNPaBAeHNs OXnaaeT curHana noa-
TBepxaeHus ot LICMN. CnepoBatensHo, 610K ynpaBneHns BKIO-
4nTb NPW OTCYTCTBYIOLLLEM MK Hepabodem Hnoke LICIM He nony-
4nTCH (CMCTEMa «3aBUCHET»). IMEHHO 4519 3TOr0 B KOAE ynpasns-
foLLLero NpoLeccopa eCTb BO3MOXHOCTb 000MTU NpoLeaypy UHU-
umanmaaumm (No aHanormm ¢ KoMnbloTepamu - «6e3omnacHbIn pe-
xum» - SAFE MODE). 3To npoucxoauT Torga, Korga pecveep
BKkoyaeTcs kHonkort STORE. MNpu aTOM BCce napameTpbl pecrBe-
pa B nNamsTy npoueccopa ynpaeneHus OyoyT UMeTb 3Ha4eHus,
MMeBLLME MECTO Npu ero nNpeablayLiemM BbikiioyeHun. Ho H1 oauH
napameTp B cuctemy He ByaeT 3arpyxartbcs. COOTBETCTBEHHO,
npoLeccop ynpasneHus Takke He OyaeT AOXMAATbCS NOATBEPXK-
nexus ot LICIN. Becbma nonesHo, koraa 610k npoteccopa BKIo-
yaeTca 6e3 61oka LICM (Hanpyvmep, 610K npoueccopa TobKo Co-
6paH unu 6nok LICM ewwe He roTos).

Bnok ynpaenenus. YnpasnieHve yeununtenem nosHoCTbIO0 aMek-
TpoHHOe. COBCTBEHHO YNPaBASIOLLMM NPOLLECCOPOM SIBSETCS
PIC18F458. Bbibop aToro npoteccopa oOyCcnoB/eH psaom npu-
YMH: yBENIMYEHHbI 06bem O3Y 1 namaTu Nnporpamm; annapaTtHble
nopTbl SPI n SSP; TabnnyHoe YTeHne 13 namaTv nporpamm. bnok
ynpasieHns KOHCTPYKTUBHO BbIMOSIHEH HAa ABYX nnaTtax - nnarte
npoueccopa u nnarte knasvaTtypbl. Ha nnate npoueccopa (puc.3)
YCTAHOBJIEHbl LEeHTpanbHbll npoueccop ynpasnexnuns IC2
PIC18F458 n npoueccop aMctaHumMoHHoro ynpasneHus IC1
KP1506XJ12 (unu ee ananor YIMNT-2). Nges ncnonb3osaTh Ang am-
CTaHLUMOHHOIO YNpaBfieHNs CneLnanm3npoBaHHYI0 MUKPOCXeMY
nosaumcTsoBaHa u3 [4]. lMpasaa, B AaHHOM ycunnTene conpsixe-
Hue mukpocxembl KP1506XJ12 1 LeHTpansHOro npoueccopa Bbi-
NONHeHO npotye, YeMm B [4] - 0ObIKHOBEHHBIMW PE3UCTUBHBIMU Ae-
nutenamn R1-R4 v RN1. Inga ynpasnexus ycunutenem ua scero
Habopa KOMaHA, MCcnonb3oBaHbl 16 KoMaHg, nepeknoyYeHns npo-
rpamm. 17-9 KHOMKa - BbIK/IIOYEHNe nuTanus. BknoyaeTca yeunu-
Tenb Nto60oi 13 16 KHOMOK, 4TO He Ha30BELLb CaMbIM MPaBUIIbHLIM
pelueHneM, HO TakoB anroputMm pabotel MMC K1506XJ12. Mpwu
KaXa0oM Nepexsiio4eHnn Nporpamm (YnTam - HaxaTumn Kaxaon ns
16 KHOMOK ynpasnexuns) Ha BuiBoge 5 MMC KP1506XJ12, oteeya-
fOLLLEM 33 PeryIMpoBKY rPOMKOCTM B TUMNOBOM €€ BKJIIOYEHUN, Ha-
NPSHKEHNE CHUXAETCS [0 HOMS, H4TO UCNOb3YeTCs Kak CUrHan cTpo-
6a. Llenb D6, C3, R5 v oauH 13 peanctopos c6opkm RN1 o6pasy-
10T Lenb GOpMMPOBaHKS curHana ctpoba, NOCTyNatoLLMin Ha BXOL,
RA4 (IC2), no Hann4Mio HU3KOrO YPOBHS HA KOTOPOM LiEHTpasb-
HbI MPOLLECCOP CUMTLIBAET KOL KOMaHAbI, NOCTYNAIOLLMIA HA BXO-
o6l RAO-RAS. YnpaeneHve nutaHnem oCyL,ecTBNsSeT COOTBETCTBY-
owmnin Tpurrep IC1 (BbiBOA, 19). Ero BoixogHOW curHan ynpasnset
TpaH3ucTopom T2, BKOYaOWMM NOACBETKY AUCNes, NnogaeTcs
yepes genuTens Ha Bxod RAS LeHTpanbHOro npoteccopa (no ato-
My CUrHasy LeHTpasibHbI NPOLEeccop onpenenser, YTo pecusep
BKJ/IIOYEH) U Yepe3 KOHTakKT 2 pasbema XS2 ynpasnseT oTk/o4ae-
MbIM 610KOM nuTanus. Tpanauctop T1 u auoael D1-D5 cnyxat
LS BKIIOYEHWS pecuBepa no curiany 6yaunbHuka. PeanbHo, Bce
[1oAbl B NNaTty He BnavBailoTca. Kakue v CKOMbKO ANOAOB yCTa-
HaBNMBaTb, 3aBUCUT OT TOrO, Kakon KomMaHAoln Bbl xoTnte BKIO-
4yaTb pecvBep. B aBTOpCcKOM BapuaHTe 3TO KoMaHAa 1-in1 a4erku
namsTv TioHepa. Mpu aToM 610K yNpaBieHus BKAOYaeT NUTaHne
pecuBepa, BK/II0HaeT TIOHEP M HACTPanBaeT ero Ha 4acToTy CTaH-
LMK, 3anncaHHyo B 1-10 a4eiky namatu. [ng aToro B nnaty ycra-
HoBneHbl gnoasl D1, D2 1 D5 (nogkntoyeHbl K KOHTakTam 7, 6 1 3
pasbema XS1). HasHayeHne pa3beMoB H10Ka LeHTPanbHOro Npo-
Leccopa cneayiollee:

K pasbemy XS1 nogkniovaercst pasbem XP1 6noka knaBmary-
pbl. Homepa KOHTakTOB COOTBETCTBYIOT NONHOCTLIO: 1B 1,282 1
T.0. K pasbemy XS2 nogknioyaetcst 610K nuTaHus (cMm. Tabs. XS2).

Ha pasbem XS3 (Tabsmya XS3) BbiBeAeHbl CUrHAMbI yNpas-
JIeHNs peCMBEpOM.

Pasbem XS4 cnyxuT ang noakmiodeHns pe3epeHoi 6atapeu.
K KOHTaKTy 1 NOAKMI0HaeTCH MUHYC, @ K KOHTakTy 2 - nnioc. B as-
TOPCKOM BapuaHTe 6atapes CocTaBieHa U3 4 akkyMysTOpOB pas-
mMepa AA (R6), paowux 4,8 B 1 yCTaHOBNEHHbIX B CNeLMabHbIV
KOHTeliHep. [oka Ha pecvBep NOAAEeTCs NUTaHWe OT CeTu, AMOL,

Tagancualixs2)

Ne koHT. MoTpebnsembiin
Hanpasnenve HasHaueHve
XS2 TOK
1 Bxog OBLLMI -
YnpaBneHve oTKo4aemMbIM
2 Bbixoa Br: +15 B — Bkntountb BIT; -
0 B — Bbikntouutb BI1
+ 15 B ot Bl gexypHoro
3 Bxop pexuma (npucyTcTByeT MeHee 50 MA
MOCTOSIHHO)
Menee 10 MA, koraga
+ 5 B ot Bl gexypHoro pecuBep BbIKMHOYEH,
4 Bxon pexuma (npucyTcTByeT He G6onee 300 MA,
MOCTOSIHHO) Korga pecvisep
BKITHOYEH.
TasanualiXs3
N2 KOHT. Kyna nopaetcs
XS3 HassaHvie uenn| HasHaueHve uenu
Brok | Pagbem | Ne KOHT.
CurHan BblGopa
1 CE kpucTanna wwhbl SPI| LCI XS5 6
(BbIXOA)
Bxog vHdopmaumm o
NpeabICKaXEHUAX B
LUmbpoBbIX ayavoaaH-
HbIX: «0» — B ayamo
2 EMPHASIS | AarHele mpnsamicn | oq | ygp 9

ObInv BBEAEHbBI
npeabICKaXeHus1, «1»
— B ayavo AaHHbIX
npeabICKaXXeHns
OTCYTCTBYIOT

Bbixon nepekntoyeHys
OnTU4EeCKOro/Koakcu-
anbHoro LudgpoBoro
Bxoga («0» — ontunye-
CKU, «1» — Koakcu-

anbHbIN)

3 OPT/COAX Lcn XS5 10

Bbixoa ynpasneHus
aHarnoroBbIMU BbIXO-
namu 6noka LICIT: «O»
— aHaroroBble BbIXO-

4 HW_MUTE Obl OTKMKYEHbI, CUr- ucn XS5 11
Han Ha BbIxoaax
oTcyTcTByeT, «1» —
aHarnorosble BbIXOAbl
BKITOYEHbI
Kommy-
o | omwe | Bwonsmpmew e |
SELECT BIT 0 yrarop
aHarnoroBbIX BXOAOB | FOBbIX
BXOZ0B
Kommy-
o | orwweL | Bronmews
SELECT BIT 1 yTaTop
aHarnoroBbIX BXOAOB | rOBbIX
BXOZ0B

D7 6noka ynpasneHus oTkniouaeT Gatapeto, a yepes3 pe3nucTop
R13 Ha Hee nocTynaeT HeboNbLLIOW 3apsaHbIi Tok. Mpu nponaaa-
HUW HanpaxeHusa B I'IVITaIOIJ.leI7I CeTu BbINOJIHAETCS KOPPEeKTHOe
BbIK/IlOYEHME C COXPaHEeHNeM BCex napamMeTpoB B 3HEpProHe3aBn-
cumom namMqaTu, a 6aTapeﬂ obecne4ynBaeT nMTaHue LUeHTpanbHoro
npoueccopa. 3a cHeT nageHns Hanpsxerna Ha gnopae D7 Ha npo-
ueccop noctynaet okono 4 B. YBbl, MO CNPaBO4YHbIM AAHHBIM
PIC18F458 310 MMHUMaNbHOE HanpsXeHne, NP1 KOTOPOM BO3MOX-
Ha paboTa reHepartopa B pexume HS. Ho 0OCHOBHOe Ha3Ha4yeHue
pe3epBHOI GaTapen - NPOAOIIKEHNE CHeTa TEKYLLEro BPEMEHW.
9710 136aBnseT 0T HeOOXOAMMOCTM KaxAblii pa3 nocne BocCTa-
HOBJIEHUSA rlI/ITaIOIJ.I,eVI CeTu yCTaHaB/IMBaTb Tekyllee BpemMa (SHa-
YeHne BpemMeHun cpa6aTb|Bava 6y,D,VIJ'IbHVIKa BMeCTe C OCTaJlbHbl-
MK onepaTtuBHbIMU NapamMeTpamMy NTak COXpPaHAEeTCA B 3HeproHe-
3aBUCKMON namsaTh). KoHeYHO, ecnn BO Bpems, YCTaHOBNEHHOe
OyOMbHKKY, B CETU He ByAET aNEeKTPO3HEPr N, PECUBEP HEe BKIIO-
4ymTCs. HO Ha 3TOT Criyyar MOXHO YyCTaHOBUTb U3NyyaTesb, COBMe-
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LLIEHHBIY C reHepaTopoM (Hanpumep, HCM1206X), noakntoumns ero
MUHYC K 06LLeMy NpoBoay, a nitoc K BbiBogy RB7 LeHTpanbHoro
npoueccopa. Mo kpaiHen mepe, CBOIO MONOXEHHYID MUHYTY OH
OyneT nuuaTh, Kak 3anpaBckuii 6yannbHuK. Mpu HOpMansHOM
HanpsiXeHUn NuUTaloLLein ceTn aToT mManyyaTenb OGyneT nuwaTb
TONbKO A0 Tex Mop, Noka He BKAOHYUTCA pecusep (okono 0,5 ce-
KyHaobl). Ha pasbem XS5 (tabsnmuya XS5) BbiBeieHbI CUrHANbI Y-

paBeHVsi PEC1BEPOM.
TasanualiXs5

Ne koHT.| HassaHue HasHauerue Kyaa nopaetca
X85 uenn uenn Briok | Pasbem | Ne KoHT.

Bxon AaHHbIX 13 Grioka

1 SPI_SDI LCH ucn | xss 4
BbIxof, AaHHbIX 1 KOMaHg,

2 SPI_SDO no wwuxe SPI B 6nok LICIM uen XS5 8
TakToBbIN CUrHan ynpas-

3 SSP_CLK nenust cuHTedatopom | THOHEP|  XS1 5

4acToTbl (BbIXOA)

Bbixon koMaHg ynpaBne-

4 | SSP_DATA | H/#7 V1 RaHHLIX UMDPOBO- | ppep | ygy 6
My CMHTE3aTopy YacToTbl

NpUeMHVIKa

TaKTOBbIN CUrHanN LUMHbI

5 SPI_SCL SPI (sbixom) ucn XS5 7
Bbixoq cvrHana Bbibopa

6 SSP_CE | KPvcTanna Ans ynpasne-| papep | g1 4

HUSI CUHTE3aTOPOM
YacToTbl
7 - Pe3epBHbIn - - -
8 - PesepBHbIn - - -

Pasbvem XS6 cnyxut anga noakmoyenns XXK-gucnnes. Ncnone-
30BaH aucnnent AC162A dpupmbl Ampire, 2 cTpoku no 16 cnmeo-
NOB C KMpuanuuel (Bce Ha3gaHMs napaMeTpoB 0ToOpaxaloTes Ha
PYCCKOM 5i3bIKe). XOTS1, MOXET ObITb MCMNONBL30BaH Ancnnei noboi
$prIpMbI, UMEIOLLNIA B CBOEI OCHOBE KOHTPOMEP, COBMECTUMBIN C
koHTponnepom HD44780 dumpmel HITACHI. Homepa koHTakToB
pasbema XS6 NOMHOCTbIO COOTBETCTBYIOT HOMEPaM KOHTaKTOB

AUDIO
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avcnnes: 181,282 1 T. 4. 970 no3sonsieT ObiTh Bonee cBoboa-
HbIM NpU BbIGOpe MecTa A YCTaHOBKM AUCTIes Ha NULEeBON na-
Henw pecuepa.

Mnata 6noka npoLeccopa BbINOAHEHa M3 0AHOCTOPOHHE-(DOb-
FTMPOBAHHOI O CTEK/IOTEeKCTONNTa. Pacnonoxexune NPOBOAHMKOB Ha
Heli Noka3aHo Ha puc.4, a pacnonoxeHue getanen Ha puc.5.

Bkpartue o pnetansix 6noka npoueccopa. Avoab D1-D7 niobele
KpemHueBble (Hanpumep, KA510, KA512, KA521, KA522). MNpo-
CTO Npu NonbITke KynuTb Ha paanobasape K522 asTop nonyuun

1N4148. MNpoueccop PIC18F458 nmeeT «6parta-61m3-
Heua» C MOHUXEHHbIM 3Hepr0n0Tpe6neHmeM -

7T

i

Q

BATTERY

)

&2
i»o

Dmitry Khartsy 2003

KBD

PIC18LF458, 4To MOXET BbITb MCMNONIb30BAHO COBMEC-
THO CO CHUXEHWEeM HanpskeHus 6atapeun pe3epBHOro
nuTaHus npumepHo po 2,7+0,7=3,4 (napeHve Ha au-
ope) BonbTa (HanprMep, MOXHO MCNONb30BaTb akKy-
MynsaTopHele 6atapeun gns pagnotenedoHoB GUpMbl
Panasonic, paccunTtaHHble Ha HanpsxeHue 3,6 B).
Tpanauctop T1 - No60I MaNOMOLLHbIA KPEMHUEBBIW,
TpaHaucTop T2 - nlo60oli COCTaBHON KPEMHUEBDIN, pac-
CUMTaHHbIM Ha TOK konnekTopa 6onee 300 MA. DnekT-
poNUTUHECKME KOHAEHCATOPbI AOKHBI ObITh paccym-
TaHbl HA HanpsxeHue He MeHee 16 B. OcTanbHble KOH-
[leHcaTopbl - kepamuyeckue, manorabapuTHble.
MporpammupoBaHne MUKPOKOHTpoOJIIEpa OCy-
LLeCTBASANOCL MPU MOMOLWLM nNporpamMmmaropa
«SCHAER+ PIC Programmer» n nporpammsl «PIC18
100 software programmer» (puc.6). Cxemy nporpamma-
TOopa (C PUCYHKOM MeyvaTHOW mnatel) U nporpammy
MOXHO HecnnaTHo 3arpysuTtb u3 MiHTepHeTa no agpe-
cy [6]. Kpome nporpammbl He06X0AMMO 3arpy3unTb
Takxe apxus ¢ GUBANOTEKON, COOTBETCTBYIOLL,EN BbIO-
paHHoMy MukpokoHTponnepy (PIC18F458_v1_00.zip).
MNon Windows 9x nporpammy Heo6x0AMMO MpPOCTO
pacnakoBartb B BblOpaHHyto nanky. Mog Windows NT/
2000/XP Heo6Xx0OMMO YCTAHOBWUTL B CUCTEMY Apaii-
Bep, NpefocTasnsowmii npamort goctyn k LPT-nop-
Ty. Bonee noppobHo 8TO onucaHo B daine
INSTALL.TXT, HaxoasLeMcs B apxmse C MPOrpaMmMoin.
B Ty Xe nanky Heo6xoouMMo pacnakoBaTb dain
PIC18F458.dll n npn nepsomM 3anycke nporpammei
CKOHUrypupoBaTh ee Ha paboTy ¢ aTum dainom. ns

3TOr0 HY>XXHO MPAaBO KHOMKOW «MbILLIN» LLEKHYTb Ha
1306paxeHnn MMUKPOCXeMbl B MPaBOW 4acTu UHTep-

delica nporpamMmmbl U U3 KOHTEKCTHOrO MEHIO BbIOpaTh

Prc.u
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MUNKPOKOHTPOANANERS

GbiBas Npu 3TOM 0

#& PP18 v2.00 - Programmer for PIC18 == curHane ctpoba Ha
—FILE BXope RA4)
wi [wz [wa [wa [ws [we [ wr [ we | ASCII |i| MPUMEYAHMS:
Load 0x00000 FO00 |[FFFF FFFF EFBO0 |FOOO |ECD8 |FOO0 | ................ *1. Kronka nopknio-
———— | [0=00008 |EC6S FOO6 6A26 6A27 6428 ECF? FOOO EC2D e, . .&j'3¢j....—. ;e”a MEXAy KOHTaKTamu
o \ 1 6 nnaTbl KNaBMaTypsbl.
Save 000010 |FOO7 |[ECE6 FOO1 |EFE0 FOOO 9E81 |5080 OBOF . ............ P.. = 2 KHOMKA NOAKIIO-
_——  ||[o=z00018 |6E33 EC78 F0O08 ECC? FOOO EC86 FOO01 ECD3 3n=. .. .......... = 4eHa MexXay KOHTaKTamu
—PIC: 0x00020 |FOOO 0E40 EC94 FOO6 OEFF ECSE FOO6 ECC7 | .@............. = 5w G*Z”agb' KNasuarypel.
000028 |FO0O ECD3 FOOO OEFF ECSE FOO6 ECC? FOOO ... ............ = : ”0'32?‘:0“?:;?;
ﬁw Downlead | |5 /90030 |ECD3 FOO0 OEFF ECSE FOO6 ECC? FOOD ECDE  ................ = KOHTAKTaMN
000038 |FOO0 |OEFF EC9E |[FOO6 ECC7 FOO0 |ECDZ FOOO . ............... Huw Settings 4 1 6 nnatwl
. Upload | |[0=00040 |0EFF EC9E F006 ECC? FOOO ECD3 FO00 OEFF . ............... Configuration bits Knasnaty-
——— | |0=x00048 |EC9E FOO6 ECC? FOO0 ECD3 FOOO0 OEFF EC9E . ............... Select Plug-in pel 4.
~Curent Display— [0=00050 |Fo06 ECC? FOOO ECD3 FOOO0 OEFF EC9E FOO6 | ... ............. Bulk erase KHonka
[Fromfie.. =] |{0=00058 |[ECC? FOO0 ECD3 FOOO OEFF EC9E FOOE ECCT ................ v Autatect FIC noakioye-
000060 |FOOO |ECD3 FOOO OEFF EC9E FOO06 ECC? FOOO .. .............. About Ha mexay
| [0=00068 |ECDz FoOO OEFF ECSE FOO6 ECC7 FOOO ECD3 . ............... [FFFFFFRFRFRFEFF on
%-"‘ Ezit | 0=00070 |FOOO0 |OEFF EC9E |[FOO6 ECC? FOO0 |ECD3 FOOO . ............... P —————— Knasuary-
pbl.
E Taganualli
| | Ne KHomMKu gi\% m?(_) HavmeHoBaHve [OevictBre
H L. KHOI'IKU, ycmaHoerieHHble Ha rniame Knasuamypbl
5 OSC IHS :I' CLP2MR IF“:1 :I' (] BKI04NTb pecuBep, BKMIOUMTb TIOHEP,
7 S1 9 FM1 HacCTPOUTb Ha CTaHUWIO, 3amnMcaHHyto B
4 BORV [o0y | CPP Im 1 aueiikynamaTtu
n} Bkrniouuntb pecuBep, BKINIOYUTb TIOHEP,
0 CUTFE I1 2 j' U IWP OFF j' S2 B FM7 HaCTPOUTb Ha CTaHLMIO, 3anvCaHHyto B
3 EBTR Im . 7 Aveviky namaTu
0 XOZ, B MEHIO HACTPOEK U Mepekroye-
F DSC Switch Enable bit .. v HUE MO KOflbLly YCTaHOBOK By AnrbHu-
g Power-up Timer Enable bit ... v Ka, 4acos, YpOBHsi, HacTOTbl Cpe3a 1
_ S3 C SETUP asbl cabBydepa, punbTpaLmm cur-
¢ Brown-out Erlable bit I~ Hana H4Y B OCHOBHbIX kaHanax,
7 Watch-dog Timer Enable bit ... scocens | HACTPOVIKN NPeAbICKaXKEHMIA,
0 Stack Full/Underflow Reset Enable bit .................. I HACTPOVKM YacTOTbI MPUEMHIKA
LVPISCP Enablle bit oo 2 BKnounTb pecusep, BKIMOUUTL THOHE|
3 Debugger Enable bat ... [ P P. P
0 S4 F FM4 HaCTPOUTb Ha CTaHLMIO, 3anvCaHHyto B
4 Avyenky namsTu
Ir: ﬁl J‘ Cancel | \/ 0K I l s5 4 DIGITAL MepekrntoyeHrie UMPPOBLIX BXOOOB:
INPUT OMTUYECKOrO U KOaKcuanbHOro
Emﬂ!ﬂ Bkrtouutb pecusep, BKIIOUUTL TIOHEP,
S6 D FM2 HaCTPOUTb Ha CTaHLMIO, 3anCaHHylo B
nyHKT «Select Plug-in», nocne 4ero ykasaTb MeCTOHaXOXAeHWe 2 AYeliky namsTyi
davina PIC18F458.dll. BkritounTb pecvBep, BKIIOUUTL TIOHEP,
BTOpbIM HEOGXOAMMbIM LLEMCTBUEM NPU MPOrPaMMMPOBaHUM S7 5 FMé HACTPOWTb Ha CTAHLMIO, 3anmcaHHyto B
MWKPOKOHTPOIEepa SBNSETCS NPOBEPKA 3HAYEHWIA «COBA KOHPU- 6 Aqeliky namaTh
rypauuu» npoweccopa. MpensapuTenbHo He0OX0AMMO 3arpy3nTb BrrtounTb pecusep, BKNIOUNTL TIOHEP,
(kHonka «LOAD») B nporpammy hex-caiin koga. MNocne atoro npa- S8 2 FM9 HACTPOUTL Ha CTAHLMIO, 3amnCcaHHyto B
BOV KHOMKOM «MblLUW» BbI3bIBAEM YX€ BULEHHOE paHee KOHTEKCT- 9 Aveiiky namsTy
Hoe MeHIo v BbibupaeM nyHKT «Configuration bits». B oTkpbiBLIEM- BKITI04UTL PEGUBEP, BKITIOHUTL THOHED,
Csl MeHIo (puc.7) HeoOX0AMMO NPOBEPUTL: BbIOpaH pexum pabo- S9 3 FM3 HacTpouTL ?:'a CTaHUMNO, SAMMCAHHYIO B
7ol reHepaTopa (OSC) - HS; paspelueHbl (MpOCTaBNEHbI «ranou- AHCMKY TAVATY
kn») nyHkTel OSC Switch Enable bit, Power-up Timer Enable Bit n $10 6 ANALOG | Tlepekiiouerite aHanorosbix BXoA0s:
. INPUT 1-2-3-1-2uT.a. (no konbuy)
Stack Full/Underflow Reset Enable Bit; 3anpelueHbl (yopaHbl «ra-
noukmn») nyHkTsl Watch-dog timer, LVP ISCP Enable bit u Debugger BKTIO4MTL PECUBEP, BTIOUMTL TIOHED,
R S11 7 FM5 HaCTPOUTb Ha CTaHLMIO, 3anvcaHHyto B
Enable Bit. 5 aveliky namaTn
KnaBuatypa. Bropas yactb 6noka ynpasneHus BbiNosHeHa B
o o Bkntouuntb pecuBep, BKIKOYUTbL THOHEP,
BUZEe OTAENbHOM nnathl - knasuatypsl (puc.8). Ha Heii ycTaHoB- S12 0 EM8 HACTPOUTL Ha CTAHLVIO, 3aMVMCaHHYIO B
NeHbl: npreMHuk MK curHanos ot nynbTa AUCTaHLUMOHHOMO ynpas- 8 sueliy namsT
neHusa n knasmatypa. Cxema npMemMHmnka no3ammcTeoBaHa u3 [5]. 3aNVCb YCTaHOBIGHHON YaCTOTH
B CXeMe HW4Ero He MEHSIIOCh, aNrOPUTM ee paboTbl OMKCaH B yKa- S13 1 STORE TIOHEPA B BLIBPaHHYIO AueliKy
3aHHON cTatbe. EauHCTBEHHOE - He ycTanasnmeanca anog VD2 X
(COTNacHO HyMepaLmy anemeHTos B cxeme [5]). Ho Mecto ans HOMKU, ycmaHoereHHble 8He nnamsi (Hymepayus omcymemeyeT)
ero yCTaHOBKM Ha pa3paboTaHHO NeyaTHoM nnaTe MMeeTcs - psi- YBenuieHve BbIGpaHHOTo napameTpa.
[0M ¢ pe3nctopom R9. MpocTo Ha MOMEHT pacnaiiki nnathl yka- " 8 PLUS Ecrv napameTp npeasapuTensHo He
3aHHOrO TWMA AMOAA Y aBTOPA HE 0Ka3asnoch, a HA NMPOBEPKY OKa- BLIGMPANCH, YBENVHEHME TPOMKOCTH
3as10Cb, YTO cxema paboTaeT u 6e3 Hero. Cxema knaBuaTypbl B3si- YMeHbLUeHe BbIGpaHHOro
Ta u3 [4]. ObLee KONNYECTBO KHOMOK Knasmatypsbl - 17. 13 n3 Hux *2 E MINUS napawmetpa. Ecnu napametp
npenBapuUTesnibHO He Bblﬁlllpaﬂcﬂ,
yCTaHOBJ/IEHbl HAa Nnate, 4 - 3a ee npefenamu. HavmeHoBaHve u YMEHbLIGHIE FPOMKOCTH
Ha3Ha4YeHne KHOMOK OMMCcaHo B NpMBOAMMON Tabnuue 1. B Heli .
" BbiGop YacToTbl akBanaiisepa ,
e NPUBOASTCA KOAbI, COOTBETCTBYIOLUME YKA3AHHbIM KOMAHAAM, 3 A SELECT paciLMpTens CTepeobashi
Ha Bxodax RAO-RAS3 ueHTpanbHOro npoueccopa Ha TOT Ciy4an, .
€C/IN KTO-TO 3ax04eT K/aBMaTypy BbIMOSHUTL NO-CBOEMY (He 3a- 4 Her | POWER OFF Boikniouerue pecusepa.
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MNKPOKOHTPOANERD]
MnaTa 65n0ka Knaeua-
Typbl BbINOJIHEHA U3 OfHO-
CTOPOHHE-HONLIMPOBaH- 2
HOrO CTEKJIOTEeKCTONUTA.
Pacnonoxexvne npoog-
HWKOB Ha Hel NOKa3aHo Ha
puc.9, a pacnonoxeHve

petanevi Ha puc. 10.

Jetanu: gnopel - nio-
Oble KpeMHUEBbIE, TPAH3W-
ctopbl KT3102 ¢ no6bim

GYKBEHHLIM WHOEKCOM,
«OMNepaUMoHHMK» - C Mone-

BbIMU TPaH3UCTOpPaMn Ha

MCMNob3yeMoe Hanpsxe- T
HVe NUTaHUS. SB7
MynbT AMCTAHUMOH- '_°\1L”f\
HOro ynpasneHus. Kak
6bIN0 cka3aHo paHee, Ans

BXOfle, PacCYMTaHHbIN Ha SB6 SB14 B
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06paboTKN CUrHANOB AMCTAHLIMOHHOIO YIPaBieHNs 1 Knaemary-
pbl ucnone3dosaHa mMukpocxema KP1506XJ12 (C Hy o4eHb npouns-
BOJIbHbIM PACMOSIOXEHNEM KHOMOK). OTO npefonpeaenunno ot
$akT, 4TO NyNbT AUCTAHLUMOHHOMO YNPaBAeHNs NPULLNOChL fenaTb
camocTtositenbHo. Cxema ero (puc.11) HM4YemM He oTamMyaeTcs oT
TUMNOBOW; OTANYMS KOCHY/IMCb TOJIbKO PaCMONOXEHUs KHOMOK Ha
nnate nyneta (puc.12). NMnaTta paccumtaHa Ha yCTaHOBKY B KOp-
nyc oT nynbTa Tenesm3opa « opu3oHT». Ha YepTexe neyaTHom
nnatbl HOMepa KHOMOK He ykasdaHbl. B npuBoavmolt Huxe Tabnuue
yKasaHbl HOMepa KHOMOK M UX HagHavyeHne. PacnonoxeHne KHo-
NoK B Tabsmye 2 NoBTOPSIET X pacnonoxeHune Ha nynote. Cepbim
LIBETOM 3aLUTPUX0BaHbl 0611aCTU PaCMONOXEHUS HEUCNOb30BaH-
HbIX KHOMOK.

®daiin npowumeku koHTponnepa IC2 PIC18F458, k coxaneruio,
HEBO3MOXHO U3-3a 3HA4YMTENIbHOro 06bema onybIMKoBaTL B Xyp-
Hane, NO3TOMY OH BbINIOXeH A/s 6ecrnnaTHOro ckadmMBaHus Ha caiiTe
XypHana «Pannoxo66w» B pasnene pespansckoro Homepa 3a 2004
rog.

Taganuall2

SB9 - STORE SB17 - POWER OFF
SB10 — FM1 SB12 - FM2 SB13 - FM3
SB16 — FM4 SB15 - FM5 SB11 - FM6
SB14 — FM7 SB1 - FM8 SB5 - FM9

SB7 — ANALOG SB3 - DIGITAL SB4 - SETUP

SB8 - MINUS SB6 - SELECT SB2 - PLUS
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1.http://www.analog.com/UploadedFiles/Data_Sheets/
43278310934977AD1954 _a.pdf

2. http://www.analog.com/UploadedFiles/Data_Sheets/294553517AD1892_0.pdf

3. http://www.analog.com/UploadedFiles/Data_Sheets/3591379AD1871_0.pdf

4. A. Toppec. YHuBepcanbHsblii kKoHTponnep CD-ROM-marHutodoH ¢ ancTaHum-
OHHbIM ynpaenexnnem. — Pagmoxo66u, 2000, Ne2, c.55.

5. FaBpunos J1. ®otonpuemunk ans CAY tenesnsopa. — Paguo, 1994, Ne4, c.8.

6. http://perso.wanadoo.fr/softelec/index_us.htm
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KHUTA - NOMNTON

DdOuUpmMeHHbII Mara3viH M"HDOH"HE npeanaraetr KHUFN-NOYTON

KHUTW w MHCTPYMEHT

HassaHune n3panus Llena, rpH. PeMoHT Ne13. Bioku nuTaHns MMNOPTHLIX Tenesrn3opos., TioHMH[ConoH] 2001 24,00
CospemeHHble Mykponpoueccopsl, Koprees [BHV-CIM6] 2003 31,00 PemoHT Ne16. PemoHT Tenesusopos TVT ., MeckuH[ConoH] 2000 24,00
TenekoMmMyHukauuu. PykoBoacTBO Anst HaunHaowwmx, Myp M.[BHV-CIM6] 2003 34,00 PemMoHT Ne17. Tenesuzopsl 3apybexHbix ¢pupm., MeckuH[ConoH] 2000 24,00
MpakT.cxem-ka. 450 nonesHbix cxem. Knura 1, LLlyctos [AnbTekc] 2001 21,00 PemMoHT Ne18. Bnoku nuTaHns coBpeMeHHbIx Tenesnsopos., PoanH[ConoH] 2001 24,00
MpakT.cxem-ka. ICTOYHUKM NuTaHus u ctabunusatopsl. KHura 2, LLyctos [AnbTekc] 2002 17,00 PeMoHT Ne22. PeMOHT 3apyBexHbix Tenesn3opos., PoguH[Conox] 1998 24,00
MpakT.cxem-ka. KOHTPONb v 3almTa UCTOYHWUKOB NuTanus. Knura 4, LLlyctos[AnbTekc] 2002 15,00 PeMoHT Ne26. PeMoHT 3apyBexHbix Tenesn3opos., PoguH[Conox] 1999 31,00
MpakT.cxem-ka. Mpeobpasosateny Hanpsxenus. Knura 3, LLyctos[AnbTekc] 2002 17,00 PeMOoHT Ne27. PeMoHT 3apy6esxHbix MOHMTOPOB., [loHyeHko[ConoH] 1999 23,00
Cxembl anst paguoniobutenein. Ku.1, Bpaaynos[AnbTekc] 2003 20,00 PeMoHT Ne31. PeMOHT 3apybexHbix NpuHTepoB., MnatoHos[ConoH] 1999 27,00
Cnpas. no ycT-By W p-Ty 3NEKTPOH. Np-B aBTomobuneit. KH.1,2,3,4, Xopacesuny [AHTenkom]no 19,00 PemoHT Ne34. LiseTHble Tenesnsopsl 5/6-ro nokonexns., Enbsuwkesny[Conon] 2000 22,00
N3mepeHnuns B LMPOBLIX cuctemax ceasn. , KonnHeko[Bek] 2002 21,00 PeMoHT Ne39. Pe3ucT.,koHaeHE.,npoBoaa,npunon,dniockl., AkceHos[ConoH] 2000 25,00
33 ycTpoiicTea Ha Mukpocxeme KP1436AMM1, KonbLos[Fop.anHus-Ten.] 2003 25,00 PeMoHT Ne44. PeMoHT 3apyBexHbix Tenesn3opos., PoguH[Conox] 2003 34,00
Bce o peaunctopax (cnpaBoyHuk), FeHauH[Iop.amHus-Ten.] 2000 13,00 PemMoHT Ned5. Kak yny4wuts paboty Tenesn3opos., Hukutun[Conox] 2001 23,00
MapkupoBka 1 0603HaueHne pagvnoanementos, Mykocees[lop.inHus-Ten.] 2001 22,00 PeMoHT Ne46. PeMoHT 3apybexHbix konupos.annapatos., MnatoHos[ConoH] 2002 31,00
MukpokoHTponnepsl Microchip. MpakT. pykoBoAcTBO., SueHkos[lop.nmkus-Ten.] 2002 37,00 PemoHT Ne47. 3apybexHele TB Ha nonynspHbix M/cxemax , MecknH[ConoH] 2003 46,00
HoBble MmeTannouckatenu Ans noucka knagos U penukewii., Leapun[lop.amkus-Ten.] 2003 25,00 PeMOHT Ne48. PeMOHT My3blkanbHbIX LeHTpoB , Kynukos[Conox] 2001 23,00
MonynsapHsle Mukpocxembl KMOM:Cepun K176,K561u ap., LUnno[lop.nnkna-Ten.] 2001 22,00 PemoHT Ne50. AsToTpoHuka, CocHuH[ConoH] 2001 28,00
Mporpammuposakue MuHn-ATC Samsung, Panasonic, Becenos C.J1.[Fop.nnnna-Ten.] 2003 54,00 PeMoHT Ne51. PeMOHT MyablkanbHbix LeHTpoB, Kynuukos[ConoHr] 2001 24,00
MpoekTuposaHne Uundposbix cucTem Ha ocHose MJINC, Conosbes [Fop.nnHna-Ten.] 2001 60,00 PemoHT Ne53. Cosp cTupa. .KH.1, Konsipa[ConoH] 2001 28,00
PapuotenedoHsl pupmel Panasonic. YCTpoicTso 1 peMoHT. , MeTpos[lop.nmHus-Ten.] 2003 29,00 PemoHT Ne54. CospemeHHble cTupanbHble MalunHbl.KH.2, Konspa[ConoH] 2001 27,00
Cuctemsl ynp. 3axuraHnem aBToMoBunbHbIX Asurateneit., avos[op.amHus-Ten.] 2003 20,00 PemMoHT Neb5. nektpoTexHuka. Cnpasoynuk T.1, Jiuxauyes[ConoH] 2001 44,00
CospemeHHble 3apybexHble M/C - ycunutenu 3Byk. 4actoTsl , Kupees[lop.nnHusa-Ten.] 2003 54,00 PemoHT Ne56. MapkTposka paauonetaneit Ki2, Canyenkos[ConoHn] 2002 17,00
YHUNONSIpHbIE MHTErpanbHbie MUkpocxemsl, ABaHecsiH, Becnanos[op.nuHus-Ten.] 2003 24,00 PemoHT Ne57. Mapkupogka paguonetaneit. Tom 1, Caguerkos[ConoH] 2002 19,00
Y-BO v peMoHT paauoTenedoHor Senao SN258 n Harvest, CapueHkos[op.imHus-Ten.] 2000 20,00 PeMoHT Ne58. AnekTpoTexHuka. Cnpasoynnk T.2 , Jinxauyes[ConoH] 2003 39,00
Lincdposasi cBsizb. TeOp. OCHOBLI U NPakTWY. NpumMeHeHue., Cknap[Auanektvka] 2003 62,00 PeMoHT Ne59 OTeyecTBeHHbIe nonyn-bie npubopsl , AkceHos[ConoH] 2002 41,00
WHdpakpacHble nyun B anekTpoHuke, Lpainbep[AMK] 2003 16,00 PemoHT Ne60. SnekTpoasuratenu acuHxpoHHsie., Cagyerkos[ConoH] 2002 27,00
Kak npeBpatuth MK B n3meputenbHblii komnnekc, Ménns[AMK] 2003 15,00 PemMoHT Ne61. CoBpemeH. cTupanbHble MawmHel. KH.3 , Konsaa[Conox] 2002 29,00
Kak npespatutk K B yH1BepcanbHblii nporpammarop , Menns[AMK] 2003 15,00 PemoHT Ne65. Konanumorepsl, Konspa[ConoH] 2002 34,00
KoHUepTHbI 3an Ha konecax. , LLnxatos[AMK] 2000 26,00 PeMoHT Ne68. CoBpemeHHble 3apy6exHble MOHMTOPBI, TioHMH[ConoH] 2003 32,00
MarHuTHble kapTsl 1 MK, Fenns[AMK] 2001 14,00 PeMOHT coToBbIx TenedoHros, Xpyctanes [.[ConoH] 2003 20,00
MK n unn-kapTsl, Fenns[AMK] 2003 14,00 Cunosas anekTpoHuka ans niobuteneii n npogec., Cemeros[Conon] 2001 16,00
MonesHble coBeTkbl N0 pa3paboTke 1 oTnaake anek-x cxem, Manne[[IMK] 2001 16,00 KOHCTPYKLMM 1 CXeMbI A1s NPOUTEHUs € NasinbHkoM KH.4, Tpud A.[ConoH] 2003 21,00
LiBeToMy3bikanbHble ycTaHoBku, KaauHo[AMK] 2000 14,00 Paavoniobutensckue KOHCTPYKLmM Ha PIC-mukpokoHTpon., 3aet, H.[Conox] 2003 32,00
Y1n-kapTbl.YCTPOICTBO M NPUMEHEHNE B NPakTUy. KOHCTPYK., Ménns[AMK] 2003 15,00 Paanoniob. KOHCTPYKLMK B yCTPOMUCTBax 0oxpaHbl , Buxorpagos[Conox] 2001 11,00
SHUMKIONeans anekTPoHHbIX cxem.HacTs 1, Fpad[[AMK] 2003 32,00 KOHCTPYKUMM 1 CXeMbI AN1s NpouTeHus ¢ nasnbHukom KH 1, Fpud[Conox] 2001 17,00
SHUMKIONeans aNeKTPOoHHbIX cxem.HacTs 2, Mpad[AMK] 2003 32,00 KOHCTPYKLMM 1 CXeMbI A1s NPOYTEHUs C NasinbHUKoM. KH.2 , Fpud[Conox] 2001 17,00
SHUMKIONeans aNeKTPOHHbIX cxem.HacTs 4, Mpad[AMK] 2002 32,00 Teopwsi U pacHeT MHOr006MOTOYHBIX TPaHCHOPMaTOPOB, XHbikoB[ConoH] 2002 11,00
SHUMKIONeans aNeKTPOoHHbIX cxem.HacTs 5, Mpad[AMK] 2003 32,00 Paavoniobutensckue yctpoiictea ans foma, Escees[Conon] 2002 17,00
Mouck HeMCNpaBHOCTEN U PEMOHT 3anekTp. annapatypsl 6e3 cxem., JasnacoH[AMK] 2001 38,00 MpoekTupyem u cTpoum ocumnnorpad, Mopoaeuknit[Conox] 2002 10,00
PeMoHT 1 06¢cnyx. Buin.21. Urpossle npuctasku , Kopones[[IMK] 2002 26,00 KOHCTpyKUMM 1 CxeMbl Ans NpoyTeHns ¢ nasnbHUKoM. KH.3 , Tpud [ConoH] 2002 15,00
PeMoHT 1 o6cnyx. Bein.22.MmnynscHble BN ans IBM PC, [AMK] 2003 19,00 PaanoanekTpoHuka B Wwkone v goma. Teopus u npakTtuka., becconos B.[ConoH] 2003 32,00
Cnpasoyruk no PIC mukpokoHTponnepam. Mpaktuka npumeHenns. , TasepHbe[JMK] 2002 24,00 IOHOMy paanoniobuTenio Ans NPOYTEHNUS C NasnbHUKOM, MocsaruH[ConoH] 2002 15,00
CnpaBoyHuk no PIC-mukpokoHTposnepam, Mpeako[AMK] 2002 30,00 Paauoniobutensckas azbyka 1. 1. Lludpposas TexHuka, KongyHos [ConoH] 2003 25,00
CnpaBoyHuk notpedutens. CekpeTbl COTOBLIX TeNedoHoB , Anamerko[MK] 2002 19,00 OpraHusaums fesTenbHocTu B 06nactv paanocssau , Ipuropbes[dko-TpeHas] 2001 37,00
Yeunutenu MOLLHOCTW HU3KOW YacToTel - UMC 3uag,., Typyta[AIMK] 2003 17,00 MeiipxuHrosas ces3b, ConoBbeB[IKo-TpeHas] 28,00
KapMmaHHbIii CNpaBOYHUK MHXEHepa 3N1eKTPOHHON TexHWkn , BpuHann[AO009KA] 2002 24,00 MocnenHss Muns Ha MefHbIX kabensx , MupolwHukos[3ko-Tpenaa] 2001 33,00
KapMmaHHbIii CnpaBoYHUK NHXeHepa-meTponora , BontoH[JOA3KA] 2002 22,00 CeTu noagwxHoi ceasn, Kaptawesckuit[dko-Tperaa] 2001 31,00
KapmaHHbIii cnpaBoyHuK paguonHxenepa, [J0A3KA] 2002 27,00 TecTupoBaHWe ¥ AUarHocTuka cuctem cessu , baknanos[dko-TpeHas] 2001 27,00
M/c ans 7 WM v ux np ., [AOO3KA] 29,00 LindppoBble cMCTEMbI CUHXPOHHOM KOMMYTauuu , BapkyH[3ko-Tpenas] 2001 28,00
M/c ans umnynscHbix UM n nx npumerenue., [JOA3KA] 2001 34,00 ONeKTPOHHbIE OKYMEHThI B KOPNOpaTUBHbLIX ceTsx, KnumeHko[3ko-Tpenaa] 1999 27,00
Mapku1poBka 371eKTPOHHbIX KOMMOHeHTOB 8-e 13f., baxmeTbes[[JOASKA] 2003 15,00 Anbbombl cxem 3apy6exHbix TB useTHOro n3obpaxenns.Bein.1-46 no 40,00
MuKpokoMMbIoTEPHbIE CUCTEMBI ynpasnerus. , Cyamauy[JOA3KA] 2002 31,00 CnpaBoyHuK anekTpuka, [PagnoCodt] 13,00
MukpokorTponnepsl AVR cemeiictea Classic pupmbl <ATMEL» , EcTudees[[JOA3KA] 2002 25,00 CnpaBoyHuk anekTpuka 2-e uaa., Kucapumos[PaanoCodt] 2002 21,00
MWKPOKOHTPONNeps! A5 BCTpaneBaeMblx npunoxenuit, Pemnaesny[JOA3KA] 2000 20,00 ADEM CAD/CAM/TDM. YepueHue, moaenup., MexaHoob., Beikos[BHV-CIM6] 2003 40,00
OnepaunoHHble yeunutenu n komnaparopsl, 2uaa,., [A0A3KA] 2002 33,00 Sonar. CekpeTbl MacTepctea (+CD-ROM), MeTtenmn[BHV-CM6] 2002 33,00
NJNC dupmbl ALTERA : anemeHTHas 6asa, cuctema npoekT-us, Ctewenko[OA3KA] 2002 22,00 Turbo Pascal Ans CTyAeHTOB W WKONbHWUKOB, Panakos[BHV-CM6] 2002 21,00
Cobepu cam.55 anekTpoHHbIx cxeMm., [AOA3KA] 2003 21,00 Adobe Photoshop 7, NMonomaperko[BHV-CIM6] 2002 35,00
CospeMeHHble BuaeonpoLeccopsl, KonHos[JOA3KA] 2000 15,00 CorelDraw Graphics Suite 11: Bce nporpammsl naketa, Tanu[BHV-CM6] 2003 62,00
3P- 3 M/c ans ayauo u paguoannapatypsl., [AOA3KA] 1999 20,00 HTML 4,0, Matpocos[BHV-CI6] 2003 26,00
3P- 4 M/c onsi coBpeMeHHbIX UMNOpPTHbIX TB. Bein. 2., [OA3KA] 2001 20,00 Linux, CtaxHoB[BHV-CI6] 2002 57,00
3P- 5 M/c ansi cop. umn. Bupgeomart. n sugeokamep., [JOA3KA] 2001 20,00 Microsoft Windows XP. PykoBoacTBo agMuHucTpatopa., Anapees[BHV-CIM6] 2002 42,00
3P- 7 M/c ans coBpemeHHbix 3apybexHbix YHY, [JOA39KA] 2000 20,00 Microsoft Windows Server 2003, Yekmapes A.[BHV-CIM6] 2003 72,00
3P -8 M/c ans coBpeMeHHo UMNOPTHO aBToanekTp., [AOASKA] 1998 18,00 3ds max 5: oT paHTa3um k peanbHOCTW.(+komnnekT)., Kynarui[BHV-CM6] 2003 41,00
3P- 9 M/c ans coBpemeHHbIx 3apybexHbix YHY. Boin. 2., [JOA39KA] 2000 20,00 Cubase SX ans myabikaHToB. (+ npun. Ha CD-ROM), Mepasepaes [BHV-CM6] 2003 44,00
3P-11M/c ans coBpeMeHHbIX UMnynbeHbix WM., [JOA3KA] 1999 19,00 Microsoft Excel 2002: paapaboTka npunoxexuii, FfapHaes[BHV-CM6] 2003 43,00
3P-12 M/c ans ynpasnenus anektpoasuratensmu., [AOO3KA] 1999 19,00 Accem6nep. Paspab. n ontumua. Windows-npunox.., Marga [BHV-CIM6] 2003 37,00
3P-13 M/c ans coBpeMeHHbIX MMnynbCHbix UM.Bein.2., [A0A3KA] 1999 19,00 Macrtep: CekpeTsl BIOS, Tpackosckuit[BHV-CI6] 2003 22,00
3P-14 M/c ans ynpasnexus anektpoasuratensmv.Bein.2., [AOA3KA] 2000 19,00 Mya3bikanbHblii komnbioTep. CekpeTsl MacTepcTaa, MetennH[BHV-CM6] 2003 33,00
OP-15 3apy6.m/c ang ynpaen.cunossiM o6opyaosaHmnem, [AOA3KA] 2000 19,00 OnepauuoHHas cuctema Unix , Pobayescknit[BHV-CIN6] 2003 26,00
3P-16 M/c ans coBpeMeHHbIX MMNOPTHLIX TTB. Bein.3, [A0A3KA] 2001 20,00 Camoyuntens 3ds max 5, Mekapes[BHV-CIM6] 2003 27,00
9P-17 M/c ans ayano- u paanoannapatypsl. Khura 2., [A0A3KA] 2001 20,00 Camoyuntens AutoCAD 2004, Moneutyk H.[BHV-CM6] 2003 35,00
3P-18 MUKPOKOHTPOAN. Anst BUAEO- 1 paguotexnuku. Ku 1., [AOA3KA] 2001 17,00 Camoyuntens C++ (3-e usa.+ aucketa), Lnnat[BHV-CM6] 2002 29,00
3P-19 M/c ans ayavo- n pagnoannapatypsl. Khura 3, [AOA3KA] 2001 19,00 Camoyuntens Delphi, XomoHeHko [BHV-CIM6] 2003 31,00
3P-20 M/c ans MMNynbCHbIX NCTOYHUKOB NuTanus , [AOA39KA] 2002 19,00 Camoyuntens Microsoft Windows XP, Omenbuenko[BHV-CI6] 2002 28,00
3P-21 M/c pnsi ayavo- n paguoannapatypsl. Khura 4, [JOA3KA] 2002 20,00 Camoyuntens. LUudposas poTtorpadus. , HapexanH[BHV-CM6] 2003 25,00
OP-22 M/c ana coBpeMeHHbIx MMNOpTHeIX TB. Khura 4, [Joaska)] 2003 25,00 Kak nporpammuposats Ha C++. 3 3., Aeiiten[BuHom] 2001 67,00
MukpokoHTponnepsl? 370 e npocto! Tom 1-3, PpyHae[U [, CkumeH] 2002 no 25,00 MporpammupoBanve B Delphi 7 +anckeTa, ApxaHrenbckuii[BuHom] 2003 67,00
2195 x51 - coBMeCTMMble MUKPOKOHTpON. dupmel Cygnal, Hukonaituyk[UA Ckumen 1 2002 32,00 Mporpammuposanue B C++ Builder 6 + CD., ApxaHrensckuii[Buxom] 2002 67,00
TenekoMmyHukaumu u cetn, Fankuu[MITY um.baymana] 2003 33,00 Camoyuntens Visual Basic 6. 2-e u3aa., Kysbmenko[BuHom] 2003 28,00
BBepneHue B uamepuTenbHYIO TexHuKy, XapT[MUP] 1999 11,00 SA3blk nporpammuposanus C++. CneunansHoe napanve., Ctpayctpyn[BuHom] 2003 67,00
WckyccTBo cxemoTexHukmn, Xoposuu[Mup] 2003 61,00 Hactpoiika BIOS, BenyHuos [ecc] 2003 28,00
OcCHOBBI LMPPOBOIA CxeMoTexHWku., Hosnkos[Mup] 2001 29,00 BeicTp. cTapT. Premiere 6.5 ana Windows & Macintosh, BonanT[[IMK] 2003 35,00
3apybexHble MUKPOCXEMbI, TPaH3UCTOPSI, Anoasl A ...Z, [Hayka n TexHuka] 2003 41,00 BeicTp. cTapT. Jomalnss suaeoctyaus Pinnacle Studio 8.6, XXaH[[IMK] 2003 36,00
CnpaBoyHMK AoMaLLHero anekTpuka, Kopsikun-YepHsk[Hayka n TexHuka] 2003 26,00 Undposas dotorpadus ans HaumnHaowmx, Cuntua J1. Bapor[KYANL-OBPA3] 2003 26,00
TO3. Tom 1: YyebHuk ans By308B. 4-e u3a., JemupusH[Mutep] 2003 38,00 Win 98/ME/2000/XP.Knura + Buaeokypc, Mop pea.Komsirva B.B. [Jlyywme kaurun] 2003 32,00
TO3. Tom 2: YyebHuk ans By3oB. 4-e n3p,., AemupusH[Mutep] 2003 40,00 BbicTpo v nerko.C6opka, AuarHocT., ontumuna. u anrpeiip MK, Pesuunkos[J1. khuru] 2002 27,00
TO3. Tom 3: YyebHuk ans By3os. 4-e n3p,., JemupusH[Mutep] 2003 31,00 BbicTpo v nerko. Uundp. Bupeokam.: ulead mediastudio pro 7, Bnoxuun C.M.[J1. khuru] 2003 59,00
AHTeHHbI. [opoackne KoHeTpykumm, Fpuropos[PaanoCodt] 2003 31,00 BuaeomonTt.Ha MK. Premiere 6.5 Adobe After Effects 5.5, Peanukos ®.A.[J1. kiuru] 2003 46,00
AHTeHHbI. HacTpoiika v cornacosanve. , Fpuropos[PagnoCodt] 2002 22,00 KomnbioTep ¢ Hyns. Bugeokypce., Mop pea.Peanukosa ®.H.[J1. khurn] 2003 32,00
B3aumo3ameHsiemMble nHTerpanbHele cxembl. Cnp-k. , Hedpenos[PaanoCodt] 2003 19,00 Xeneso IBM 2003, XXapos [MukpoApT] 2003 24,00
B3aamo3zameHsiemble TpaHaucTopel. Cnp-k. , MeTyxos[PagnoCodt] 2003 19,00 MATLAB kak cucTtema nporpammuposanus, Korngpawos [Mup] 42,00
Hanapka anektpoo6opynosanus, Kucapumos[PaanoCodt] 2003 18,00 S nobnio undposyto potorpaduio, JIMTenHos [He Tonbko ans Bapocnbix] 2002 57,00
PBB Bbin Ne 4 ABToMOGUAbHAs anekTpoHuka, XanosH [PagnoCodt] 2001 21,00 Assembler. YuebHuk , IOpos [MuTep] 2003 32,00
PBB Bbin Ne 8 ABToMO6MNbHas anekTpHuka.HacTb.2 , XanosH [PagnoCodt] 2001 17,00 C/C++. Mporpam. Ha s3blke BbICOKOro ypoBHs., Masnosckas [MuTep] 2003 29,00
PBB Bein Ne10 Paguoniobutensckue xutpocTu. , XanosiH [PaguoCodr] 2001 18,00 Turbo Pascal: Y4ebHuk, HemHiorun [Mutep] 2003 31,00
PBB Bbin Ne12.MoneaHble paanoniob. wryykn. YacTtel , XanosH [PagnoCodt] 2002 17,00 Camoyuntens paboTbl Ha komnbioTepe, 7-e usgauue, Jlesun [Mutep] 2003 25,00
PBB Bbin Ne15 ABTomo6unbHas anekTponnka HYacte 3, XanosH [PagnoCodt] 2003 21,00 SHumknoneaus Windows 98. Pycckas Bepcusi 2-e usa,., borymupckuii [Mutep] 2002 39,00
PBB Bein Ne16.9nekTpoHuka B Baweit keapTupe-2, [PagnoCodt] 2003 21,00 Ouumknoneans Windows XP, LWanun [Mutep] 2002 53,00
PBB Bein Ne18.MonesHsle pagnonio6. wryykun. H.2., [PagnoCodt] 2003 20,00 SHumknoneaus AnnapatHble nHTepdeiicl MNK. , Myk [Mutep] 2002 32,00
PBB Bbin Ne21 SnektpoakkyTuctuyieckue yct-aa, XanosH [PagnoCodt] 2003 31,00 SHumknoneaus. AnnapatHble cpeacTsa IBM PC. 2-e uaa, M'yk [Mutep] 2002 55,00
TupucTopsl 1 ux 3apybexHele aHanoru T.1, Yepenanos[PaanoCodt] 2002 39,00 OHumknoneaus. AnnapaTHsle CPeACcTBa NokanbHex ceteit. , Myk [Mutep] 2002 40,00
TpaHaucTopsl 1 ux 3apy6.anHanoru. T.2 (Bunon. HY), Metyxos[PagnoCodT] 2000 29,00 Boibop, cbopka, anrpeiy, kayeCTBEHHOro komnbioTepa., Kpasaukuii [Conon] 2002 21,00
XKupkokpuctannuueckue gucnnen, CamapuH[ConoH] 2002 22,00 Kopokonatens. OTnaauunk SoftICE. Moapo6HbIit cnp-k, AiipaneTtsH P.[COJIOH] 2003 36,00
MeTopabl KOMNbIOT. 06paboTkM CUrHaNoB cucTem paanocessu, CtenaHos[ConoH] 2003 17,00 Maple 8 B maTematuke, pusnke n obpazosanuu, [eskoros B.[COJIOH] 2003 56,00
SHUMKIONeAns YCTPOWCTB Ha NoneBbix TpaHauctopax , [eskoHos[Conox] 2002 34,00 MATLAB 6/ 6.1/6.5 + SIMULINK4/5. , OibsikoHos [ConoH] 2003 39,00
JnarHocTrka anekTpoHHbIX cuctem aBTomobuns, Akosnes[Conox] 2003 17,00 Cuctema npoektuposanus OrCAD 9.2, Pasesur [ConoH] 2003 51,00
[JwnarnocTtuka anektpoobopynosaHus asTomobunein , Faspunos[ConoH] 2001 11,00 PCAD 2002 n SPECCTRA. Pa3paboTka ne4atHbix nnat, Ysapos A, C.[COJIOH] 2003 51,00
3anpaska kapTpuaxei coBpeMeHHbIX NPUHTEPOB. , PoanH[ConoH] 2002 19,00 OcHosbl a3bika VHDL 2-e, nononHexHoe, Bubuno [ConoH] 2002 14,00
Perynuposka Tenesn3opos B ceps1cHOM pexume , Poann[Conor] 2002 17,00 Mpoek-e CBY ycTpoiicte ¢ nomouysio Microwave Office, Pasesur B. [.[COJIOH] 2003 46,00
PeMoHT Ne 2. PeMOHT UMNOPTHLIX Tenesn3opos., Poann[ConoH] 2003 33,00 Cnp. pyk. no pa6ote ¢ noacuctemoit Specctra 8 PCAD 2002, EnwwuH t0.[COJIOH] 2003 22,00
PeMoHT Ne 7. PEMOHT UMNOPTHLIX Tenesn3opos., Poaun[ConoH] 2003 32,00 SA3bikn VHDL 1 VERILOG B npoek-uv updposoi annapatypsl, Monskos [ConoH] 2003 26,00
PemoHT Ne 9. PeMOHT UMNOPTHLIX Tenesn3opos., PoauH[ConoH] 2003 31,00 SnekTpoHHas nabopatopus Ha IBM PC 3-e uaa. , Kapnauwyk [Conox] 2003 53,00
PemoHT Ne12. PeMoHT MoHWTOpOB., BopoHos[CosoH] 2000 29,00 Camoyu. pa6oTsl ¢ doTo, Ayamo, Buaeo, CD, DVD Ha MMK., Kowo6uHckuii [TexH.-3000] 2003 32,00
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KomnbioTep ans peteit n B3pocnbix, KouobuHekunii [Tonbko ans B3pocnbix] 2003 30,00
3anuck komnakT-auckos, Mpolwes [Tpuymep] 2001 22,00
HacToswuin camoyuutens Windows 98/ME/2000/XP, Komsruk[Tpuymep] 2003 22,00
CoBpeMeHHbIn camoy4uTenb Npod-Hoii paboTel Ha MK, Mpowes[Tpuyme] 2003 22,00
S nio6nio KoMNbloTePHYI0 camoo60poHy, [Tpuymdp] 2002 44,00
MS Windows 2000 Server. CnpaBouHuK agMuHucT., Paccen [Skom] 2002 116,00
Visual Basic 6 LLlar 3a warom, XanssopcoH [9kom] 2002 48,00
Windows XP LLar 3a warom, Microsoft[9kom] 2002 30,00
Peectp Windows XP CnpaBoyhuk npopeccuora, XoHeiikatt [9kom] 2003 51,00

Mopnucka (ueHa 3a 0AMH HoMep):

XypHan «CxeMoTexHuka» 9,00
XypHan «PemoHT n Cepsunc» 11,00
XypHan «PeMOHT 3NeKTPOHHO! TEXHNKM» 11,00
XKypHan «3neKTPOHHbIE KOMMOHEHTbI» 24,00
Xypran «Paano» 9,00
XKypHan «<KOMNOHeTHbI 1 TeXHONOrnn» 10,00

LleHbl yka3aHbl C y4eToM AocTaBku no YkpawvHe. Jlio6oe 13
BbILLENEePeYNCNEeHHbIX U3OAHWUIA MOXHO NONYYUTb HANOXEHHbIM
nnarexom, opopmus 3aseky no E-mail, TenegpoHny, ¢pakcy u no-
yTe. B 3asBke [OMKHbI ObITb PA30OPUYNBO yKa3aHbl KO M Ha3Ba-
HMe KHUTK, a Takxe uHaekc, agpecc n @.1N.0. nonyyatens.

IOpuanyeckme nuua MoryT noayy4nTb KHUM Yepe3 CneLcssab,
onnaTuB 3aka3 no 6e3HannyHOMy pacyeTy.

MonHelt npanc-nuct (okono 1500 HaMMeHoBaHWUI) MOXHO No-
NnyuunTb, 3aKkasas ero no E-mail: mc@symmetron.com.ua nnu Ten.
(044) 517-7377. Ha caiiTe komnaHum www.micronika.com.ua Mox-
HO 03HAKOMWTLCS C aHHOTALMSAMU U COQEPXKAHNSIMMN KHUT.

POCCUIAICKVIAI PAOVIOITIOBUTENBLCKUIA MOPTAST

QRZ.RU

WWW.QRZ.RU

= UHcpopmauuA ANA HAYMHAIOLMX pagnorniobuTenei
= fle/ACTBUTENbHbIV KaTasior cOpeBHOBaHUI

= QGLUMPHBIN pa3aen cnpaBo4YHo! UH¢opMaLn
= BonbLoii pasaesn cxemM U TeXAOKYMeHTaLuu

= KaTaner paauoenioéunTenbCKux eCbinok

= @rpomMHas 6a3a AaHHbIX NO NO3bIBHbIM

= BceMMpHBIV KaTaner AUNIoMoB

= Paguonioburensckue HOBOCTH

= @aiNoBLIN apXUB NperpamMm

= YKB u Cu-bu pasaens!

= @SL-6i0po

E-mail
info@qrz.ru

Teny(383:2)
2227363]
222544

IMaArnnPHcCcMCTBO

«TPIOA» iz "

Pagionamnu Bia BHpoOHHKa:
I TH, T K, I M, ITMH,
IC, I'Y, 6H, 6I1 1Ta in.
TipaTpoHH, KAiICTPOHH,
pospamuuku, PEVY, Binukonn
xountaktopu TKC,TK/I Ta iH.
BY, HBY-Tpanaucropmn,
panioaamnu Hi-End.
3i cknaay Ta mia 3amMoB/IeHHS.
lapauTia, fTocTaBKa, CHHIKKH

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

YTy
*.cr 4

S HUTY

Boxa

COBEPU CAM

n3 HabopoB «MACTEP KUT»

Bbinyck 1

BNEKTPOHHbIE Ykpanuna, 01033, r. Kues,

KOMMNOHEHTHBI ala 942, yn. XunsHckasn, 29

M CUCTEMBI Bnagumupckas, 101
AucTpubbOTOp

AIM, ANALOG DEVICES, ASTEC, BC COMPONENTS, DDC, HARTING,
HEWLETT-PACKARD, ELECTROLUBE, GEYER, INTERPOINT,
MOTOROLA, MURATA, PACE, RECOM, ROHM, SCHROFF,
SIEMENS, STM, SUNTECH, tyco/AMP, ZARLINK, Z-WORLD v pp.

OreKTpoHHbIe KOMMOHEHTHI, 06opyaoBaHne SMT, KOHCTPYKTUBbI.
MpoeKTMpoBaH1e U U3TOTOBMNeHWe NevaTHbIX nrar.

Ten.: (044) 277-13-89, 227-52-81,
227-22-62, 277-13-56,
227-52-97, 227-42-49

chakc: (044) 227-36-68,
e-mail: info@vdmais.kiev.ua,
www.vdmais.kiev.ua

Ha nocTosiHHyr0 paboTty
TPEBYETCHA
MOHTaXXHUK/HACTPOMNLLUK

paavnoannapartypbl
UHaycTtpunanbHbin KomnbloTep

Ten/cpakc (044) 536-10-15
e-mail:inpc_info@optima.com.ua
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