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XKypHan ons paguoniobutenei,
ayamodunos v nonb3osarenen MK

Ne 1(19)/DEBPAJIb 2001
CoBMeCTHOe u3zaHve ¢

Jvirovi paguoniobuteneii YkpavHbl
M3paetcs ¢ pespans 1998 r.

TnasHbIli peaakTop
Hukonan Cyxos
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eoprun Boxko (UTSULB)
AnekcaHgp Eropos
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AnekcaHgp lNpoBo3vH
AnekcaHgp Toppec
eoprun YnuaHuy, (UYSXE)
Bnagumunp LLnpokos
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YkpauHa, 03190, Kues-190, a/a 568
Ten./dpakc: (044) 4437153

E-mail: radiohobby@mail.ru

Fido: 2:463/197.34
http://www.radiohobby.ldc.net
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PacnpoctpaHeHue
1o noAnucke B J1l000M OTAENEeHUN CBA3N:

YkpauHa - no «Katanory BuaaHb
Ykpainv» Ol «Mpeca», unaekc 74221

Poccus v gpyrve ctpaHbl CHI, Jintsa,
JlatBus, 9cTOHMS - no kaTanory «[a3eTsbl

1 XypHanbl» areHTcTBa Pocneyarts,
unHaekc 45955

LanbHee 3apybexbe - o karanory
«Russian Newspapers & Magazines
2001» areHTcTBa Pocneyarts
http://www.rosp.ru

Bbipaxaem 6narofapHoOCTb BCEM aBTOPaM 3a UX
MbICAW U UGEN U BCEM MOANMUCHMKAM 3a [OBEPUE U
MaTepuanbHyo NoaAepXKy XypHana

Pepakumns MoxeT He pasnensitb MHEHME aBTOPOB U He
HeCeT OTBETCTBEHHOCTM 3a COAEepPXaHne pekambl

© «Paanoxo66u». MNepeneyatka matepuanos 6e3
NMCbMEHHOrO paspeLleHns pegakumum 3anpeuena. Mpn
LMTUPOBaHWM 0bsi3aTenbHa nonHas Guénuorpaduyeckas
CCbIIKa C yKa3aHneM HasBaHus U HoMepa XypHana

Monnucao k nevatn 27.02.2001 r.

OTneyataHo Ha XYpPHasnbHOM KOMMIeKCe n3gartenscrea
«Mpeca Ykpaitu», M.Kunis, Byn. Fepois kocmocy, 6
Tupax 10400 ak3.

3aka3 Ne 0130115, ueHa morosopHas

Yupenutenb u uspatenb OO0 «3kcnepT»

JKypHan BbIXOAWT LIECTb pa3 B rop,

60x84/8 6ym. dopm., 7,44 ycn.ney.n., 12,8 yy.-uap.n.
3apeructpuposaH FockomuteTom Poccuiickoi
®epepaumm no nevatn 25.06.97 r., ceug. Ne016258
3apeructpupoBaH MUHACTEPCTBOM MHbOPMaLMn
Yipavtbl 11.06.97 r., cua.cepusi KB Ne2678

12
13

31
35
38
39)
39)

40
40
42
43
o
47
48]
=
50)
51
56]
57
58
58
60
61

JleTonuchb oTeu. PaAUOTEXHUKU U paanoBeLLaHNS .
Kak 910 6bin0: 1924 - 1974 rr.

B.MenbHuk, [.KoHzakos

HoBas TexHuka n texHonorus: UHTEPHET-0630p

WEB-6pay3epbl Netscape 6 n Opera 5.02, caiitel Pagno Poccuu n FockomuteTa apxvBoB YKpauHsbl,
knbepoTwenbHuk 2000 roga, CHUMKU 3eMHOI NoBepxHocTu oT Ikonos, OPT pacceinaeT HoBocTu B SMS,
Ericsson 1 Motorola 3akpbiBaloT COGCTBEHHbIE 3aBOAbI MO NPOM3BOACTBY MOOWIbHBLIX TENEPOHOB, Cynepky-
nepbl Orb 1 IsoSkin, HoBbI Pentuim SpeedStep ¢ nuTtaHvem meHblue BonbTa 1 notpebnexunem 0,5 BT,
MMC kopeka MPEG-4 ¢ notpebneHuem 80 MBT, Project Mayo npotvns Windows Media 8, MP3Pro ot ®pa-
yHrodepa, o6beamHeHne Real Audio 8 1 ATRACS, Perfect Clarity Audio - 3BykoBoI1 konek 6e3 notepb oT
Sonic Foundry, ru6kuii CD ThinDisk B 5 pa3 ToHbLe 06bi4HOr0, PlexWriter co ckopocTbio 3anucu x16,
DDCD Sony ¢ yasoeHHol n ML-CD Calimetrics ¢ yTpoeHHol emkocTbio, 9,4 ' DVD-RAM IBM, HoBasi Tex-
HOJNOTMS 3aMNCK HA MarHUTHyI0 NeHTy Sony, BHewHre USB 2.0 BUHYeCTepbI, BHeLIHWI HakonuTens lomega
Peerless ¢ guckamu 20 ', MP3-nneep lomega HipZip, High-End ayanocuctema ans MK, Dolby
Headphone, 24-pa3psagHbiii gensta-curma ALLMN Burr-Brown ¢ notpebnexnnem 1 MBT, npeobpasosatens va-
cToT amckpetnsaumum AD1896, mukpokoHTponnep Motorola ¢ BCTPOEHHBIMM CeHCopamu Toka 1 Hanpsixe-
HUA, TEXHONOrnsA NiIa3mMeHHoro HanblneHnsa Genitech cHuxaeT TOJILWMHY MNIEHKN 00 Tpex AguamMeTpoB atoma,
NOBBbILLEHNE NIMHENHOCTN U 3PDEKTUBHOCTU NePenaTHNKoB LIMPPOBLIM CUTHANBHBIM NPOLLECCOPOM
PALADIN, TexHonorus npsiMoro undpooro ycuneuus Apogee, MMC BbICOKOKQYeCTBEHHOIO perynsropa
rpomkoct Wolfson, MathCad 2001, nakeT MHTEPAKTUBHOrO MOAENMPOBAHUS NACCHUBHBLIX 0OBEMHbIX 3ne-
meHTOB B4/CBY, OptEM Cable Designer, on-line pykoBoACTBO No pa3paboTke neyaTHbIX NiaT, HOBbI
Electronics Workbench ymeeT pa3pabaTbiBaTb nevatHble nnatsl, KB TpaHcueep TEN-TEC Jupiter, Tpexauna-
nasoHHas BeTpoycToidveas aHteHHa Killer Tribander

DX-KNY6 «PaAMOXOOOM «.euvurenrnrenrurnsrasnsrasssrassssassssassssasssnssases A.Eropos

PaiipxecTt 3apy6exHoi nepuoanku

Namnosbiii 100-BaTTHLIM YM3Y Ha PL509, namMnoBbii yeunuTenb Ans roNoBHbIX TENehOHOB C NUTaHMEM
+22 B, TenedOHHbI yCUIUTENb HA NONEBbLIX TPAH3UCTOPAX B pexvMe knacca A, NacCuBHas U akTMBHas
CXeMbl KOPPeKLMK NOKanu3aLmy 3Byka rosoBHbIX TenedOHOB, BbICOKOKAYECTBEHHbIN NpeayCuinTeNb-KkoM-
MyTaTop, BUHUN-koppekTop, YM3Y Ha HEXFET, mowHbIi YM3Y4 Ha TDA7250, YM3Y ¢ akTUBHBLIM KPOCCO-
BEPOM, MOLLUHbIV cabBydep ansa asTomobuns, dunbTp Ans cab-kaHana ¢ perynvpyemoit $a3oBoit 3anepx-
Kovi, APY Ha NE571, ycTpoiiCTBO CMeLLeHns cnekTpa 3Byka, nazepdoH 13 na3epHon ykasku, [OMOPOH,
aKyCTMYeCcKoe pene, perynsaTop ypoBHs XMAKOCTH, COCyNbkoaeTekTop, npeobpasosartens 12 B - 220 B 50
W, n3MepeHne eMKOCTU, CONPOTUBNEHUS, TEMNEPATYPLI U OCBeLLeHHOCTM Yepe3 COM-nopT MK, naeans-
HbIli BBINPSIMUTENb, YTPOUTENb YACTOThI, MPUEMHUK CBEPXANNHHbIX BONH, QRP TpaHcueep Ha 80 M, KB YM
Ha Y50, camopenbHas cTaHumsa ans MoHTaxa SMD-KOMMOHEHTOB, YCTPOMCTBO AN «TUXOW» HACTPOMKMN aH-
TEeHHbI, aKTuBHas netnesast Mini-Loop u apyrue Hanbonee MHTepecHble YCTPOMCTBA U3 TPeX AeCsATKOB 3a-
PYGEXHbIX XypHANoB

QUA-UARL ViHpopmauyonHsii Gionneters JIPY

MukponpoueccopHblii KOHTponnep ans npuemunkos P399, P160 n ap. fO.MleTpos
YcoeeplieHcTBOBaHue ynpasieHus pexumom MNK-71 ................... 51.JlanosBok
KoMMyTaTOpbl peXUMOB «NPUEM» U «NEPERAYAY ..vverarnsnsna... B.BalIKaTOB

AnteHHa UT5VD Ha 2-meTpoOBbIit Anana3oH ¢ KpyroBou
AuarpamMmmMoi HanpaBNEeHHOCTU B ABYX MNOCKOCTSAX uevueruassnssnsaass A. KaiawHmk

MHOroaMana3oHHbIA AUMOJIb ...iviverarisinrasssnnrassssanasssnnsasasnnasss B.5aLIKATOB
Peanumaumsa 6noka mHoMKauuMm ICOM IC-746 ........ccecevevvvvnrnnnnnnnas B.Butko
ABTOMOGOUbHbIN LUUPOKOMNONOCHDI aHTEHHbI YCUNIUTEND ............. [.BeTpoB
BI0KU PErynMpoBKu TEMOPA U TPOMKOCTH ..euverrnressnransnransnsansnsassss B.Hy/KOB
CAY pna High-ENd YM3Y ... e 10.CacgoHos
Ycunurenb BOCNPOM3BEAEHUS AN @aBTOMATHUTONbBI «.vvvevarennnsasnnss . LLAXYHOB
ABTO(DA3NPOBLUNK CTEPEONPOrPAMM ..vrareursrsranensnsnranensnsnnannnssss [0.Kapanaa
KoHcTpykums TpaHcdopmaTopa ¢ AUCKOBbIMUM OOMOTKAMM ........... K.HaceakuH
Oneuarku

CekpeTbl namnosoit High-End TeXHONOMUU .........cecvuvennianenennnnes C.CUMYSIKMH
YHuBepcanbHblii YaCTOTOMEP Ha OJHOW MUKPOCXEME ..uvevrsruresrnrans B.JoporvH
Hakan KkuHeckona - MOCTOSIHHBIM TOKOM .....ccvevararasssssnsnnsanasasasass A.fJAXOMOB
PaanonenpKep-aBTOMAT .....ccvverarnssnnsasarasssnsssnasasasnsnsnanasass H.MaPTBIHIOK
TepMoperynsatop ANt MUHN-UHKYOATOPA vurureurnrarenrnraransnrarannnnns O.6enoycos
YcrpoiictBo ynpasnenus JINM kaccetHoro mariutodoHa-nneepa .. fO.PaccanHnkoB

Mporpammarop ans BHyTpucxemHoro nporpammupoBanus AVR ......... A.Pegyyk
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PALVIONCTORPNY

JleTonucb oTeyecTBEHHOM PaANOTEXHUKU N paavnoBeLllaHnsa
Baaum MenbHuk, LoHeuk, Amutpuii KoHgakos, Mocksa

OkoHnyaHue. Ha4ano cm. «PX» Ne6/2000, c.2, 3

3 auBapa 1924 r. Havanucb perynsipHbie nepenauu
no paguo matepmanos 13 MoCkBbI 115 MECTHBIX ra3eT.

28 uiona 1924 r. CoseT HapogHbix Komuccapos
CCCP npuHsn noctaHoBneHne «O YaCTHbIX MPUEMHbIX
paguocTaHuusix», paspeluaioliee c60pKy U yCTaHOBKY
NPVUEMHVKOB AJ1s paauocnyLanus. MoctaHoBneHre 3ak-
penuio 3a rpaxaaHamu CTpaHbl NPaBo BlafeHWs cob-
CTBEHHbIM PAAVNONPUEMHMKOM. M 3TOT AeHb MOXHO no
npaBy CYMTaTh AHEM POXAEHUS OTEYECTBEHHOrO LUMPO-
KOBeLLaTeNlbHOro paauno. ATO NOCTAHOBIEHNE MONOXU-
0 Ha4ano LWMPOKON paanodukaumm CTpaHel U Macco-
BOMY PaavonioOUTENbCKOMY ABUXEHUIO.

7 aerycTta 1924 r. OpraHu3oBaHo O6LiecTBo paano-
niobutenein PCOCP.

8 ceHTa6ps 1924 r. B Bonblwom TeaTpe cOCTOACS
«BCeCoI03HbIV paavonoHeaenbHUK», OPraHN30BaHHbIV
Obwecteom paguonobuteneit PCOCP coBmecTHO ¢
rpynnoit «<Pagnomy3abika». Bbln opraHm3oBaH rpoMKOro-
BOPSALWMI NpYeM nepenay CtaHumin M. KoMuHTepHa n
COKOJIbHNYECKOA.

CeHTa6pb 1924 r. Bhillen B CBET NEPBbI HOMEP Xyp-
Hana «Pagvoniobutens» (aatuposaH 15 aBrycra).

CeHTaA6pb 1924 r. BbinylieH NPOMbIWNEHHBIN Ae-
TEKTOPHbLIV pagnonpueMHuK ans Hacenewus «J14B»
(Mo6nTEeNbCKUi AETEKTOPHbIN BELLATENbHbIN) NMPOU3-
BoAcTBa TpecTa 3aBonoB cnaboro Toka B Mockse. B
fanbHeilweM 3TUM Xe 3aBOAOM Oblin BbiMyLLEHbI MO-
avdukaumm aToro npuemuuka - «J14B-2», «J10B-3»,
«J10B-4», «NAB-5», «JIAB-7».

4 okTa6psa 1924 r. B neHb noxopoH M.B.®pyH3e nog,
pykoBoacTeoM A.J1.MuHua 6bin OpraHn30BaH NepBbIit pa-
avopenopTax ¢ KpacHoi nnowaau.

12 okT6psa 1924 r. Hauanuck perynspHble nepena-
4yn COKONbHUYECKOW pagMocTaHumm, paboTaBluei Ha
BosnHe 1010 M. MepBOHaYanbHas MOLLHOCTb CTAHLMM CO-
ctaBnsina 640 BT, 3atem oHa 6bina nosbiueHa go 1,2
kBT. CTaHuus cospmasanacb nop pykosonctsom A.J1.
MuHua. 3aecb UM NPOBOAMANCE MepBble OMbIThl Nepe-
[laun Mo paaMo KOHLEPTOB, TPAHCASLMK Onep 1 Crek-
Taknen u3 3anoB Teatpos. Bbino n306peTeHo ycTpoii-
CTBO ANt YACTOTHOW MOAYNSLMMN NepeaaTYnKoB.

23 Hos6psa 1924 r. Hauana perynspHyio BelaTtesb-
Hylo paboTy paauocTaHumst M. KoMuHTepHa.

2 pekabpsa 1924 r. O6wecTBO paguoniobutenein
PC®CP nepeumeroBaHo B O6LiecTBO Apy3el paavo
PC®CP.

22 pekabps 1924 r. Hauana pa6oty paguorenedoH-
Has cTaHumsa npu Huxeropognckoi pagnonabopaTtopun
nMm. JlenuHa.

24 pekabpsa 1924 r. Bctynuna B CTpoOW AeiCTBYIO-
was JleHMHrpaackas pagvoseLLaTenbHast CTaHLUMs MOLLL-
HOCTbIO 2 KBT.

27 pekabps 1924 r. Hauyana pa6oTath pagmoseLla-
TenbHas cTaHums B HuxHem Hoeropoge. Ha cranumm 6bin
YCTaHOBNEH NepeaaTunk MoLLHocTbio 1,2 KBT, pa3pabo-
TaHHbIi M.A.BoHy-Bpyesnyem u C.U.LLIaNOWHUKOBLIM.
YcoBepLUEHCTBOBAHHbIVi BAPUAHT 3TOr0 NepeaTymka rno-
nysmn HaseaHue «Manbiit KomuntepH» 1 ¢ 1925 roga
cTan BbiNyCKaTbCs CEPUINHO KaK TUMOBbI AJ1s1 MECTHOrO
paguoBeLLanms.

1924 r. LieHTpansHasa paguonabopatopus TpecTa 3a-
BOZOB cnaboro Toka paspaboTana paavoBeLLaTENbHbIE
nepenaTyMky MoLHOCTbIO 1,2 1 4 kBT, KOTOpbIE cepuii-
HO BbINYCKaNNCb 3aBOAOM UMeHU Koaunukoro.

1924 r. Ha 3aBoze umenu Koauukoro B JleHnHrpane
6bINI0 HanaXxeHo NPOU3BOACTBO PAAMONPUEMHMKOB Ha
0Te4YeCTBEHHbIX pasnonamnax.

1924 r. B maraaunHax nosiBuavchb NepBeble LWMPOKOBELLLA-
TesNbHblE MPUEMHUKN «PaayonuHbl» Npon3eoAcTaa JIeHnH-
rpafickoro paavoannapaTHoro 3aBoaa uMeHn Koauukoro.

1924 r. Ha 6a3e 3aBoga Mopckoro BeOMCTBA Ha-
4ancs BbiMyCK HA3EMHbIX M CAMONETHBIX PaAMOCTaHLUMI
1 pamnoneNieHraTopoB pasanyHbIX TUMOB.

15 aHBaps 1925 r. MepBblii COBETCKUI KOPOTKOBOJI-
HoBuK P.A.JI60B OCYLLECTBUII PAAMOCBS3b HA PACCTOS-
Hum 3500 kM. Mepenaya Benack M3 HuxHero Hosropopa.

22 auBapsa 1925 r. Huxeropogackas paguona6oparo-
puvsi yCTaHOBWIIA HA BOJIHE 23 M CBsi3b Mexay HuxHum
Hosropozom u MpkyTckom.

22 qnueaps 1925 r. Hauana perynsipHyto pa6oty paauvo-
cTaHuys umenn MICIIC (nomewanack B [lome Coio308).

16 dpespans 1925 r. Mepsas nepenaya onepbl Mo pa-
avo. U3 ctyoumn B lome Coto3oB B Mockse yepe3 Co-
KOJbHUYECKYIO PaAMOoCTaHLMIO NepeaaBanack onepa «Es-
reHuii OHeruH».

®eepanb 1925 r. C.A.TypbirviHbIM ONMUCAHBI OMbITbI
C MarHWTHbIMU CepAeYyHUKamm 13 nopoLLKooBpasHoro
Xenesa, CpeccoBaHHOro nog, 60/bLIMM AaBNEHNEM.

WUioHb - HOI6pb 1925 r. B MonutexHuyeckoMm mysee
npoBe/ieHa nepeasi BCECOI03Hasi PaAMNOBbLICTABKA.

1925 r. V.A.ApamunaH paspaboTan CUCTEMY LIBETHOrO
TeNleBUAEHVs C NOCNeA0BaTENbHOM Nepeaayelt LIBETOB.

1925 r. BbinyLLeH NamnoBblii ycunuTens JIeHuHrpaa-
CKVMM TPEeCTOM 3aBOJO0B CNnaboro Toka.

1 auBapsa 1926 r. Bctynuna B cTpoii Bnagusoctokckas

pagvoBelLaTeNbHas CTaHLms.

9 auBapsa 1926 r. Coko/bHNYEeCcKas paAMoCTaHLMS Ha-
yana perynsipHyto paboTty Ha KopoTkux BosiHax (90 m). Pe-
ryNsiPHOrO PaAVOBELLaHNSt HA KOPOTKMX BOMHAX B 3TO Bpe-
msi B EBpone ele He 6bino.

19 aHeaps 1926 r. OpraHusosaHa LieHTpansHas paauo-
nabopatopvs MICIC: npuy Hell OTKPLIAUCL NEPBble Kyp-
Cbl /1151 NOArOTOBKM PYKOBOAMTENEl PafVOKPYXKOB.

5 ¢eBpans 1926 r. CosHapkom CCCP npusan Mocra-
HoBnieHne «O paanoCTaHLMSIX YAaCTHOTO MOJb30BAHMS»,
KOTOPbIM OTMEHSIINC BCE OrPAHUYEHNSt HA YCTAHOBKY pa-
[IMOMNPUEMHIKOB, Pa3peLLanoch He TObKO OpPraHn3aLusim,
HO W OTAENbHBIM PaaMoNioBUTENsIM UMeTb COOCTBEHHbIE
npueMHo-nepeaioLLIe PagMoCTaHLMN.

20 despana 1926 r. Havanvcb perynapHbie nepenayn
no paauo 605 4acoB Ha Cnacckoit H6awHe Kpemns.

1-6 mapTa 1926 r. Cocrosncs BCcecotsHbll cbean O6-
LecTBa Apy3eit paano. Ha cbesne npucytcteoBano 322
npenerarta, npeacraensaslumx 200 Tbic. uneHoB obLiecTsa.

CeHTa6pb 1926 r. Huxeropogackoi paguonaboparo-
pueii oCyLLEeCTBNIEHDbI MEPBble KOPOTKOBOJIHOBLIE MAruc-
TpanbHble MMHUK paanocss3n Mocksa - TawkeHT n Moc-
kBa - BnagmnBocTok. Ha KOPOTKOBONHOBbLIX PaAMOCTaH-
LMSIX 3TUX JINHUIA PaayOCBsS3N YCTaHOB/IEHbI NepBble KO-
POTKOBOJIHOBbIE HAMpPaB/EHHbIE aHTEeHHbI paspaboTan-
Hble B.B.TatapuHoBbIM.

25 HoaGpsa 1926 r. B Mockse BcTynuna B aKcniyaTa-
Lmio camasi MolHas B EBpone cpepHeBonHoBas paguo-
BellaTenbHas craHums umenn A.C.Monosa (MOLWHOCTb
20 kBT).

MapTt 1927 r. Co3gaHa cekums KOPOTKUX BOJH Npu
LlenTpansHom cosete OZP.

18 mapta 1927 r. TOpXeCTBEHHOE OTKPbITUE CaMOii
MoLLHoi B EBpone 40-KMNoBaTTHOW paavoBeLLaTENbHOM
CTaHUn UM. KOMUHTEpHa.

1927 r. Co3paHo 6i0p0 MOLLHOIO PagvoCTPOEHUS NpU
ONeKTPOTEXHNYECKOM TPECTE 3aBOA0B cnaboro Toka Hap-
KOMTSXNpoMa, Bo3rnasnsislueecs A.J1.MuHuem.

16 axBapsa 1928 r. Huxeropogackas pagvonabopato-
pvst BTOPUYHO HarpaxzaeHa opaeHom Tpynosoro KpacHo-
ro 3HamMeHu U1 el NPUCBOEHO HavMeHoBaHWe «Paavona-
6Gopatopus UMeHU JleHnHa».

Maprt 1928 r. NpoBeaeH ABYXHEAELHUK KOPOTKMX BOSH
LIS MponaraHabl U PasBUTUS KOPOTKOBOJIHOBOTO Paavio-
niobutenscTea. Bo Bpems aByxHenenbHUKa B KyHLEBO (Mog,
MockBoii) 6bin AaH cTapT aspocrtarty. B aspocrate kpome
N1I0Ta HAXOANICS KOPOTKOBOJHOBYIK C NIOBUTENLCKON pa-
[avocTaHumeii. AapocTar npogepxarncs B Bo3ayxe 40 yac.
32 MuH. Bo Bpemst noneTa Benach HempepbIBHast 4BYXCTO-
POHHSIS PAAMOCBSA3b HA KOPOTKVIX BOJIHAX G KOPOTKOBOJTHO-
Bukamu CCCP u gpyrux ctpaH. CoobLueHnst o npueme
pagviorpaMm aspocrara npubsinu u3 Kvesa, Tomcka, Baky,
BnaamsocToka 1 Apyrux ropoaos.

3 nioHs 1928 r. IOHbI kKOpOTKOBONHOBUK LLIMMAT B cene
Boxme (CeBepHbiii kpaii) NpuHsn curHan 6eacTeus akene-
avuum Hobune, notepnesLueit aBapuio B APKTUKE Npu ne-
penete Ha gupwxabne «Atanus».

25-28 pekabps 1928 r. MNposeneHa Bcecolo3Has KOH-
depeHLMs KOPOTKOBOJIHOBUKOB.

1928 r. 5.A.BBefieHCKMM Obiny YCTaHOBNEHbI 3aKOHbI
pacnpocTpaHeHust ynbTPaKopoTKMUX BOSH U 0606LLEHbI B
dopmyne, KOTOPYIO Tenepb Ha3bIBAIOT «KBAAPATUHHOW»
dopmynoii b.A.BBeaeHcKoro.

1928 r. B Mockse B cTapom 3aaHuu Tenerpacda 6binu
OpraH13oBaHbl paguomactepckue. PaboTano B HUX BCero
42 4yenoBeka, KOTOPbIE MONYKYCTapHbIM CNOCOOOM U3ro-
TOBMSNM MPUEMO-NepealoLLyl0 annapatypy. Yxe cnycrs
rof, MacTepckme CTanu Ha3blBaTbCs 3aB0AOM Ne3 Tpecta
«IMpomcesa3b», a B 1932 rogy Ha ux 6a3e 6bin co3naH Anek-
CaHAPOBCKMI PaAn0o3aBoL,.

1928 r. B cTpaHe geiictBoBano 65 paguosellatens-
HbIX CTaHLMIA 06LLei MOLLHOCTbIO 192,64 kBT, 177 TpaHc-
JIILMOHHBIX Y3710B MPOBOAHOrO BeLLAHMs, NprmMepHo 21
ThICSIY@ TPAHCNSAILMOHHBIX PaanoToyek 1 70 Thics4 pagmo-
NPUEMHVKOB.

1928 r. MepBblit COBETCKUI ANEKTPOBAKYYMHbI 3aBOL,
TpecTa cnaboTOYHOV MPOMBILLNEHHOCT 0OBEAUHWUNCA C
3NeKTPONAMIMOBLIM 3aBOAOM «CBeTnaHa», CTaBLUMM Hay4-
HO-TEXHUYECKMNM LIEHTPOM COBETCKOI 3/1EKTPOBaKYyMHO
NPOMBILLNEHHOCTH. B nepBbiit e rof Ha «CBeTnaHe» 6bi1o
BbIMyLLEHO 6onee NoNyMUIIMOHA MPUEMHO-YCUUTESNbHBIX
pagvonamn, csbile 11 ThICSY MOLLHBIX, CPEAHUX U MasibIX
reHepaTopHbIX Jlamr.

1928 r. BonbLUO TBOPYECKUIA BKNAL B AENO pa3Bu-
TUS OTEYECTBEHHO 3N1eKTPOBAKYYMHO NPOMBbILLNIEHHO-
CTV BHeC konnekTue pabounx n TP MockoBCKOro anek-
TPONamMoBOro 3aBoaa («3NeKTPo3aBo», B AasIbHENLLEM
M3ng3).

27 anpens 1929 r. B CBepanoBcke (HblHe . EkaTte-
puHOYpr) BCTynvna B CTPOV HoBas 25-knnoBaTTHas pa-
LMOCTaHLMS.

21 masa 1929 r. Hayanuck onbiTHble Nepenaun 100-
KMNOBATTHOW paguoBellaTeNbHOW CTaHLUU UMEHU
BLICIC, B TO BpeMs camoii MoLHou B EBpone. Mo Tex-
HUYECKMM peLLeHnsIM, kKa4eCTBY nepefayn OHa HaMHOro

npesocxoauna 3apybexHble paguoBeLLaTebHble CTaH-
umn. PykoBoaun npoekTMpoBaHUeM U CTPOUTENLCTBOM
ctaHumn A.J1.MuHu,.

28 Hos6psa 1929 r. Betynuna B akcniyatauumio paavo-
cTaHuys BLICTIC - B To Bpems camasi MOLLHAs B MUPE.

B koHLe 20-X rofoB 3aBOLOM UMEHU KO3ULKOrO Bbinyc-
Kanvce paanonpuemHmkmn «bHK» Ha yetbipex namnax «Mwuk-
po», C NUTaH1eM oT 6aTapeii, BCTPETUTb KOTOPbIE MOXHO
6b110 B NI0GOM Yroske CTpaHsbl.

12 auBapsa 1930 r. Paguct 3.T.Kpetkenb, pabotas
Ha 3emne dpaHua-Mocuda, yctaHOBUN CBA3b C IKCME-
avumeri B6nuau KOxHoro nontoca. MepekpbITo paccTos-
Hue B 20000 km.

Mapt 1930 r. UHxeHep J1.A.Kybeukuit nzobpen n
3anaTeHTOBasl 3NEKTPOHHbIV NPU6OpP, B KOTOPOM SiB-
NleHne BTOPUYHOW 3NEKTPOHHOW 3MWCCUM UCMONb3Y-
eTCsl MHOrOKpaTHoO.

1930 r. 3aBog umeHn Ko3uukoro npucTynun K ce-
PUHOMY BbINYCKY MPUEMHUKOB «IKJI-4», «3KJ1-5»,
«PK9» un pgpyrux, a Takxe Bnepeble B CCCP ocsoun
NPOU3BOACTBO TENEBU3VNOHHBIX NPUEMHUKOB «B-2» ¢
AMCcKOM HunkoBa, a noaxe - Tenesn3opoB «TK-1», «T-1»,
«T-2» C KMHeckonamm.

20 auBapsa 1931 r. BeegeHna B akcnnyatauumio 100-
KWNOBaTTHas paavoBeLLaTebHas CTaHUus nog JIeHnH-
rpafom.

13 masa 1931 r. B CCCP Hauanocb perynsipHoe BeLa-
H1e Ha yNbTPaKopOTKMX BOJHAX. Mepeaaun Bennck Yepes
paauocTaHumio PB-61, NOCTPOEHHYIO Nof, PyKOBOACTBOM
B.A.BBeneHckoro u paspaboTaHHyio A.B.ActacdbeBbiM U
B.YepeHkoBbiM. PB-61 6bina 3apernctpupoBaHa kak nep-
Basi B MVpe BeLLaTeNIbHasi CTAHLMS HA METPOBbIX BOJIHAX.
Mepepnaya Benack Ha BosHe 5,8 M.

24 centa6ps 1931 r. C.1.Kataes nonyunn aBTopckoe
cBupetenbcTBo 3a Ne29865 Ha nepepatoLLyio TeneBn3u-
OHHYIO TPYOKY, Ha3BaHHYIO BMOC/EACTBUN UKOHOCKOMOM.

1 okTa6ps 1931 r. Hayanock perynspHoe TeneBn3voH-
Hoe BellaHve Ha 30 ctpok (1200 anemeHTOB) NMpu 12,5
Kazpax B cekyHay yepes paauoctaHumio MOCTIO Ha Bor-
He 379 M 1 Yepes OnbITHLIN NepefaTyvk Ha BosHe 720 M.

KoHeu, HoaGps 1931 r. 3aBepwmnnocb CTPOUTENb-
cTBo 100-KMNOBATTHON PaAMOBELLATENBHOW CTAHLMMN
B r.HoBocubupcke.

1931 r. AJ1.MuHL, BiepBble NPEAJIOXUN U 3aTeEM OCY-
LLEeCTBW B CTPOUTENCTBE PAAMOCTAHLIMKN MMeHU KOMUH-
TepHa 6/0KOBYIO cuCTEMyY. Mpy CTPOUTENLCTBE MOLLHOW
paguoctaHumm B LiHumuatn CLUA (1934r.) coeeTtckas
cuctema 6510k0B Gblna 3aMMCTBOBAHA aMepUKaHLLAMM.

1931 r. C./.KaTaeB nonyyaeT aBTOPCKOE CBUAE-
TenbcTBO 3a Ne94946 Ha ycTpoiCTBO AN nepepayun
IBUXYLLUXCS 300paxeHuiA.

1931-32 rr. Ha 3aBoae «<MocanekTpuk» (no3aHee - Moc-
KOBCKVI1 paarMo3aBop,) Ha4aTo MacCcoBOE NPOU3BOACTBO pa-
[MoBeLLaTesbHOro npuemMHmka tvna 34C (skpaHMpoBaH-
HbIi YeTbIPEXJTaMMOBbIV CETEBOI), COBPAHHOrO Mo CXeme
1-V-2 1 paboTaBLuero B AnanasoHe AJIMHHBIX U CPEAHNX
BO/H. 910 GbiN NepBbIii 06pa3eL, CETEBOro paamonpuem-
HUKa, B KOTOPOM Bbiniv MPYMEHEHDBI 9KPAHUPOBAHHbIE MO-
[IOrpeBHble Namrbl.

1932 r. Mpodeccopom A.H.LLLyK1HbIM NPenoXeH Me-
TOZ, pacyeTa HaMpPsHKEHHOCTY MOMSt HA KOPOTKMX BOJIHAX.

1932 r. Mop pykoBoacteoMm M.A.BoHuy-BpyeBuua
NPOBOASITCS NEPBble MOHOCPEPHbIE U3MEPEHS METO-
[IOM Paanoaxo.

1932 r. B JleHnHrpaae Ha4anmcb aKCnepuMeHTasnbHbIE
TeNIeBU3NOHHbIE Mepeaaym.

2 ceHTa6ps 1932 r. MockoBckuii 3aBop, # 3 nepeBesieH
B AnekcaHapoB. STa laTa U siBunack AHEM poxzaeHus Anek-
CaHApOBCKOro paanosasofa. OCHOBHOM «CrieumansHoc-
ThiO» 3aBOJA CTAIM PAAMOCTAHLMN, HALLeWNe LIMPOKOoe
NpUMeHeH1e B TOProBOM U pbiGosioBHOM dnoTe. Mepepart-
unku «Kazaxcran», KBK-3 n K9H-0,05 6eicTpo nonyunnm
npu3HaHue y MopsikoB. 3aeck Obina co3naHa annaparypa
[N MHOTOKPATHOrO MCMO/b30BaHMS NepejaTynka, 4To
SIBUI0Cb MEPBOI NOMbITKOV YaCTOTHOrO YINIOTHEHUS Paavo-
KaHanoBs. 3Ta annapatypa no3gossiia C MOMOLLbIO OAHOrO
nepeaaTyvka BeCTu nepeaady OfHOBPEMEHHO Mo TPeM Te-
NeOHHBIM UK LIeCTV TenerpadHbIM kaHanam.

20 mapta 1933 roga HayanMCb UCMbITaHUS B TO BPEMS
caMoit MoLLHoi B Mupe 500-knnoBaTTHOM pasnocTaHLmmn
1MeHn KoMUHTEpHa. ABTOPOM MpoeKTa 1 pykoBOAUTENEM
cTpouTenscTaa 6bin A.J1.MuHL, KOTOPbIV BNEpBbIE B Npak-
TVke papuonepeaaroLLeli TeXHVKI NPUMEHN GN04HYIO Cyi-
CTeMy MOCTPOEHNS MOLLIHbIX KACKa[IoB NepeaaTymka.

1 masa 1933 r. Becrynuna B akcnnyaTaumio KpynHeilias
B MVpE paayvoBeLLaTeNbHas CTaHLMs UM. KoMUHTEpHa.

30 cenTabpsa 1933 r. YcTaHOBNEH MMPOBO PEKOPA, No-
neta B ctpatocdepy. Ctpatocrat «CCCP», 060pynoBaH-
HbIli CaMONETHOW paguocTaHumeli, ¢ Beicotsl 19 000 m
nepxan 6ecnepeboiiHyto cBA3b C 3eMnei.

1933 r. 3KcnepvMeHTanbHbIe Nepefayn Tenesne-
Hus npu yetkocTn 1200 cTpok BegyTcs B HoBOCMOMP-
cke n Tomcke.

1933 r. MNoga pykooacTeom B.A.BeeaeHckoro Ha Yep-
HOM MOpe UCCNeA0BasioCb PACMpPOCTPaHeHNe BOSH An-
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Howi 60 cm. [locTurHyTa gansHocTb B 100 km. PaboTa npo-
V3BOAUNACH C MOMOLLBIO OPUTMHAMBHBIX COBETCKMX pas-
PE3HbIX MarHeTPOHOB, pa3patoTaHHbix A.A.CyLKUHLIM,
M.A.Cnvo3sbeprom v ap.

1933 r. J1.A.Ky6eukuit Nnpesnoxun NpoekT Cynepuko-
HOCKOMA - KOMGUHALWIO MKOHOCKOMA C BTOPUYHOINEKTPOH-
HbIM YCUIUTENEM, AAIOLMM YCUIIEHWE B MUIMOHBI Pas3.

1933 r. MN.B.TumoceesbiM 1 M1.B.LLIMakoBbIM NonyyeHO
aBTOPCKOE CBUAETENLCTBO Ha ANEKTPOHHO-NY4EBYIO TPYG-
Ky C MepeHOCoM 1306paxeHus.

®eepanb-anpens 1934 r. B TeyeHne AByx Mecsi-
LieB Ha MaTepuke NPUHUMANUCh CUTHANbI PaaUOCTaH-
uMKn nareps 4enockuHUeB. CBA3b C YeoCKMHLAMM
6bina 6ecnepeboOiHOM.

1934 r. [pynnoit COBETCKMX CMELMANNCTOB BO rnaBe C
A.J1.MuHuem 1 H.N.OraHoBbiM pa3paboTaHa opurinHab-
Has KOHCTPYKLMS Pa3BGopHOI Nammbl, 3HAYUTENLHO Mpe-
BOCXOZSLLAs N0 CBOMM NapameTpam UMEIOLLIMECS B TO Bpe-
M$i MIHOCTPaHHbIe aHanoru.

1934 r. AnekcaHapOBCKVMM Paav03aBOA0OM HA4aT Cepuii-
Hbli BbINMYCK HOBbIX PaAYOBELLATENbHbBIX MPUEMHIKOB DHC-
3 1 B4C-4 ¢ nMTaH1eM 0T CeTU ¥ NOMYNSPHbIA paauonpu-
eMHuk BU-234 ¢ nutanmem ot 6aTapeii. 3aBepLueHa pas-
paboTka CynepreTepoanMHHOrO PaavoBeLLATENbHOTO Npy-
emHuka UPJI-7 (cemmnnamnosoro), LIPJT-9 (naTunamnoso-
ro) v UPJI-10 (yeTbipex-
NIaMnoBOro).

1934 r. PagnorexHuyec-
KWiA 3aB0A, UMeHN Koauui-
KOO MPUCTYMW K BbINYCKY
NPVeMHMKa NPSIMOro yCu-
nenunst 9KJ1-4 . 310 Bbin
OOUH U3 NEPBbIX NMPUEMHM-
KOB, B KOTOPbIX ObIIO OCY-
LLECTB/IEHO 00bEeANHEHNE
NPYEMHOM 4acT!, BbINPSi-
MUTENS U TPOMKOrOBOPU-
TENs B OAHOM SILLMKE.

Cxema U BHeLWHU
Bup 3KN-4

1936 r. Ha BopoHexckoM 3aBoae «3nekTpocurHan»
BrMepBble 0CBOEHO KOHBEepHOe NPOM3BOACTBO Lec-
TUAAMMNOBOro CynepreTepoAUHHOro pafnonpuemMHmka
6H-1, ctaBwero Hanbonee MaccoBbIM NPUEMHUKOM B
npefBOeHHbIe roapl.

1936 r. Ha AnekcaHopoBCKOM 3aBOAE HA4aT CEPUIHBINA
BbINYCK BCEBOJIHOBOIO CyrnepreTepoayHHOrO NpuemMHuka
CB[I-1 - BCEBOJIHOBOW CynepreTepoayH NepBoro knacca.
3a HMM nocnenoBanyt MOAEPHM3NPOBAHHAs MonesNb
CBA-M u, HakoHel, CB-9, nonyumBlnii Hanbonee wu-
poKoe pacnpocTpaHeHve. STOT NPUEMHUK UMeN Mo Tem
BpeMeHaM OT/IMYHbIE XapaKTEePUCTUKN: YyBCTBUTENb-
HOCTb Ha BCexX AmManasoHax - He xyxe 40 mMkB, nsbupa-
TenbHocTb - 20 a6. CBA-9 otnnyano ot cBoux cobpartseB
XOpollee Ka4eCTBO 3By4aHUsl, YeMy CrocobCTBOBaM OT-
paboTaHHas cxema yeunutenst H4 ¢ ToHKoppekuveii v yaad-
Hasi KOHCTPYKLWS FPOMKOrOBOPUTENS - TaloKe AeTuLla Anek-
CaHApPOBCKOro Pafno3aBoaa.

21 mas 1937 r. 16 yyacTHVKOB akcneamumm Ha Cesep-
HbIll MOMIOC HAarpaXaeHbl opaeHammn JIeHuHa, cpean Hux
paavcTbl-paguoniodutenm TT. Kperkenb, CTpomunos, Xy-
KOB, MBaHOB, Putcnana.

30 uioHa 1937 r. JIeHVHrpaackuii KOPOTKOBOSTHOBUK
B.C.CantbikoB nepebim B CCCP ycTaHoBUN nio6GUTENLC-
Kylo CBSi3b C pagnocTaHumeit Ha CeBepHoM noioce.

6 okTabpsa 1937 r. MNposeneHa Bcecoo3Has KOPOTKO-
BO/HOBas acTaderta. Mo uenoyke NOBUTENLCKUX pasmo-
cTaHumit u3 MockBbl Yepe3 Bce COBETCKWE pecrybnmku,
JanbHuii Boctok, parioH CeBepHoro nonioca, 0cTpos Py-
nonbda n yepes JleHnHrpag cHosa B Mocksy npoluna pa-
[vorpamma, nokpbiBas 3a 25 yacos 30000 kM.

17 Hos16ps 1936 r. B Mockse Hauana pabotathb ynbTpa-
KOPOTKOBONIHOBAs paauvoBeLlaTensHas craHums PB-81
(nvHa BonHbI 8,219 m).

1936 r. Co3naH NepBblii OTEYECTBEHHbIN aBTOMOGWIL C
npuemHukom - 3UC-101.

1937 r. K KoHUy BTOpPOW NaTuneTku no abconoT-
HOMY 4Mcny nepenaHHbix paguorpamm CCCP Boiwen
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1934 r. Bo Bceco3HOM 3N1eKTPOTEXHUYECKOM MHCTU-
TyTe N.0.Dxurut n H.A.CMupHoB paspabotanu Buaeo-
nepefaTyuK NPsiMoro BuAeHNs Ha 48 CTPOK 1 MPOEKLMOH-
Hblil MPUEMHUK, [aBaBLUKIl M306paXeHVe Ha aKpaHe pas-
Mepom 6osiee 0AHOrO KBagpPaTHOro MeTpa.

1934 r. Ceputo paauonpremunkos Tuna YCH (ykpavH-
CKWIA CETEBOW YeTbIPEXIaMMOBBIN) BbINYCTW XapbkOBCKUI
paamo3asog,.

SAueapb 1935 r. XypHan «PagnodpoHT» BbICTyNaeT ¢
npeaJoxXeHneM opraHu3oBaTb Bcecolo3Hyto 3ao4Hyio pa-
[VIOBBICTABKY B 03HAMEHOBaHME COPOKaNeTHsi Co AHs 306~
peteHus paauo A.C.TMonoBbIM. KoMuTeT copeiicteus pa-
avodukaummn 1 paseutuio paanontobutenscrea npu LIK
BJIKCM BbiHOCHT peLleHune o npoeeneHumn B 1935 r. Bee-
COIO3HOV 3204HON PaAMOBBLICTABKM.

1935 r. B BopoHexe BCTyNuA B YaCTUYHYIO 3KCMTy-
aTaumio HOBbIM GONbLION 3aBOA PaAVMONPUEMHUKOB
«QNeKTpoCUrHan».

1935 r. Ha AnekcaHopoBCKOM paavo3aBofe HaqaTo npo-
V3BOACTBO paauonpuemMunka CU-235, 3aBoeBaBLLETO LUK-
POKYIO MONYNSIPHOCTb Y HaceneHust. MpremHuk Gbin nocT-
POEH M0 Cxeme NPSIMOro YCUIIeHWs! U NpeHa3Hadancs s
npvema pagvoBeLLaTesbHbIX CTaHLMIA, paboTaBLUMX B Au-
anasoHax AJIMHHBIX U CPEHMX BOJH.

1935 r. Ha 6a3e LieHTpanbHoii paguonabopaTtopuu
B JleHnHrpage co3aaH Bcecolo3Hblli Hay4yHO-uccneno-
BaTeNbCKMUI MHCTUTYT PaiMoBeLLaTENbHOIO NpueMa u
akyctuku (MPMA).

1935 r. Mop pykoBoacTeom U.E.MopoHa B OKTa6pLCKOM
3ane [loma coio3oB B Mockse npoBefieH nepseiii B CCCP
OnbIT CTEpeodOHNYECKON Nepeaayn 3eyka.

1936 r. B naGopatopuu uneHa-koppecrnoHaeHTa Aka-
nemun Hayk CCCP npod. B.M.Bonoramxa Havyanuck pa-
60Tbl MO BbICOKOYACTOTHOM 3aKarke CTaslbHbIX M3Aenuit

WioHb 1936 r. Moa KneBom 3aKOHYMNOCH CTPOUTENb-
CTBO AJIMHHOBONHOBOM 100-KMnoBaTTHOM paanoBeLLa-
TEeNbHOW CTaHUUK.

23 mapra 1936 r. OTKpbINCS NepBbIi COBETCKMIA pa-
nnodecTnsans.

1936 r. Hauana perynspHyio paboTy nepsas coBeTckas
noHocdhepHas CTaHums Mpyu TOMCKOM yHUBEpCUTETE.

Ha nepBoe MeCTO B MUpe.

PaavonpoMbILLNEHHOCTb 0CBOMIIA NPOM3BOACTBO TUMO-
BbIX MepefaTymMkoB MowHocTsio 2,5, 20 1 150 kBT, npen-
Ha3Ha4eHHbIX [1s1 OpPraHn3aumm MECTHOro, 061acTHOMO U
pecny6aMKaHCKOro BELLaHWs.

K koHuy 1937 roga B CCCP pevictBoBano 80 paavose-
waTesbHbIX CTaHumit 06Lwei mowHocTeio 1997,5 kBT, 3423
ThICSHM PAAVOTPAHCSILMOHHBIX ToYeK, 321 Thicsya pagmo-
NPUEMHUKOB.

Aeryct 1938 r. BcTynuna B CTpPoit KOPOTKOBONIHOBAs
120-kunoBatTHas ctaHums PB-96. Mo MowWwHOCTU 1 apy-
MM TEXHUYEeCKMM MoKasaTessiM OHa 3aHsna rnepsoe
MECTO B MUpe cpeau NopobHbIX CTaHumin. Ha cTaHumm
6bina NPYMEHEHa OPUrMHaNbHAs CUCTEMa CIIOXEeHUs
MOLLHOCTK B adupe, npeanoxenHas U.X.Hessxckum, n
LUIMPOKOAMANA30HHbIE aHTeHHbI, pa3paboTaHHble A.Jl.-
MuHuewm. Mepepauv pagnoctaHuum PB-96 npuHumanmch
npaneko 3a npegenamu CCCP.

CeHTa6pb 1938 r. B JleHnHrpage Hauan pabortaTb
nepBbIi COBETCKMIN TENEBU3NOHHbIN NepeaaTynk, B Ko-
TOPOM 4151 Nepefay KUHOPUIbLMOB MPUMEHSIACh Opu-
rMHanbHasi aNeKTPOHHAst CUCTeMa COBETCKOro n3obpe-
Tatens I.B.Bpayze.

OkTs6pb 1938 r. MyLLEH B ONbITHYIO 3KcnnyaTaumio Moc-
KOBCKMIA TENEBU3NOHHBIN LIEHTP.

1938 r. Ha AnekcaHapoBckom paano3asoge 6bina co-
3[4aHa TeneBn3noHHas ycTaHoska - ATl (B eANHCTBEH-
HOM 3K3emnnspe).

1939 r. Ha AnekcaHapOBCKOM paavo3aBofe Hayar Bbl-
nyck npvemHuka MC-539 - naTunamnoBoro cynepreTe-
pPOAVHA M YCOBEPLUEHCTBOBAHHOrO PaAMonpremMHmka
CB/, (CB[-10), maccoBOMy NPOU3BOACTBY NOCNEAHENO
nomeluana BoviHa.

28 Hos16ps 1939 r. OTKPLITUE BCECOIO3HOrO CreTa Jlyy-
LUMX PaAMOKOHCTPYKTOPOB, NOCBALLLEHHOro 15-neTtuio pa-
nvoniobutensctea B CCCP, a Takxe o6uneiiHol paguo-
BbICTABKM JIYHLLMX PAAVOMOBUTENBCKUX KOHCTPYKLMIA.

1939 r. MMyLieH B aKcnnyaTaumio NepsbIil B MUPE Tene-
BM3MOHHBIN BELLATENbHbIN Y3en B Xunom gome B Mockse
(MeTposckuii Gynbeap, 17), roe TeneBnanoHHoe n3obpa-
XeHVe, NPUHSTOE OHVM (BbICOKOKAYECTBEHHBIM) NpUeM-

PAINONCTOPUS

HUKOM, Nofasanock no npoesogam Ha 30 Touek. Teneysen
pa3paboTaH naboparopweit TenesmaeHms HayuHo-uccne-
[0BaTeNbCckoro HCTUTyTa cBsiau (P.U.Bynapos, B.H.lMop-
wyHoB, N.9.CbITuH 1 ap.).

23 mapra 1940 r. OTmeyeHo 15-neTre MaccoBoro co-
BETCKOro pPaiMoBeLLaHus!.

18 mas 1940 r. MNpoBeaeH NepBblii BCECOIO3HbIN KOH-
KypC pagvoniobuteneit-paamncTos.

27 mas 1940 r. Havana perynsipHble nepenauv moc-
KOBCKas pagumoBeLlatensHas crtaHums PB-84. C ee nyc-
KOM CTann nepefaBaTbCsi TPU CAMOCTOSITENbHbIE Pafuo-
BellaTesibHble NPorpamMmbl.

Bekabpb 1940 r. NMoaseneHbl ntorn 5-i1 BcecotosHoin
3a04HO pagmoBbicTaBku, cobpasLueli 1808 aKCnoHaTOB.
MpemMusamy 1 rpamMoTaMn 0TMeYeHO 768 KOHCTPYKLMIA.
Ha natu 3a04HbIX paavoBbIicTaBkax ydacteoBano 3 716
papvoniobuTeneii n 168 paanokpyXxKoB, NPeACTaBUBLLNX
4 323 akcnoHara.

1940 r. Hauancs Bbinyck Ha HOBOM Pav03aBOfE B T.
MuHCke cynepreTepoAuHHbIX MPUEMHUKOB «[11oHep»,
«KUM» 1 «MapLuan».

1939 r. Ha 6a3e 6biBLWEr0 3aBoAa MoOpCKOro BefOM-
cTBa pa3paboTaHbl U NyLLEeHbl B MPOU3BOACTBO NEPBble
0TeYeCTBEeHHbIE PAAMOJIOKALMOHHbIE CTAHLMK «PeBeHb»
n «PenyT».

1941 r. MNocne Hauyana Benvikoii OTe4ECTBEHHOM BOMHbI
no ykasaHuio N'KO OCHOBHble MOLLHbIE paAyoBeLLaTeb-
Hble [IB, CB 1 KB cTaHumy MockBbl Obinv 9BaKyMpoBaHb!
B BOCTO4HbIE PAiOHbI CTPaHbI. B CBSA3N C 3TUM LieHTpanb-
Hoe BelLLjaHe Obli1o MOIHOCTBLIO NepPeBEAEHO Ha KOPOTKMe
BOJIHbI 1 OCYLLLECTBIISIOCh Yepe3 psif, nepefaTinkoB MOLL-
HocTblo 0T 3,5 fo 10 kBT.

OkTa6pb 1942 r. Hauana paboTy (He Ha NOMHYIO MOLL-
HOCTb) CTposwasca nop pykosoactsom A.J1.MuHua
CBepXMoLLHas paanoBeLlaTensHas ctaHums (1200 kBT),
npepHasHaveHHas Anst paboTbl Ha [UIMHHBIX U KOPOTKMX
BOJIHaX.

SfiuBapb 1943 r. B nctopuyeckoii onepauumv no okpy-
XKEHUIO Y YHUHTOXEHUIO HeMeLKUX apMuii nog, CTanmHr-
panom BbiNo MCMoNb30BaHO 0KOO 9 ThIC. PA3/NMYHbIX pa-
AMNOCTaHUMi, o6ecneynBLUNX HALEXHOe ynpaBaeHne
BOViCKaMU.

Koxeu 1943 r. Bctynuna B cTpoii cBepxmoLuHas (1200
KBT) paauoBellaTenbHas CTaHuMsi, npefHasHa4yeHHas
Ans paboTbl HA AJIMHHBIX M KOPOTKUX BonHax. Oblwas
MOLLHOCTb BBE[IEHHbIX B CTPOI PaaVOBeLLATENbHBIX CTaH-
uwmit coctasuna 1625 kBT.

WioHb-uionb 1944 r. B onepauuy no ouneHmio Beno-
PYCCUM OT HEMELIKMX 3aXBaT4NKOB Y4aCTBOBAJIO OJIHOBpPE-
MEHHO 27174 pagMoCTaHUuMm pasnnyHoro Tuna.

2 masa 1945 r. MNoanucaHo noctaHoeneHvne CoseTa
HapogHbix Komuccapos CCCP 06 o3HameHoBaHum 50-
neTusi co aHa nzobpeterus paguo A.C.MonosbiM 1 06
yCTaHOBNEHUn 7 masi exerogHoro [Hs pagmo. Yypex-
LeHa 3onoTtast Mefanb M. A.C.Monoea. YupexaeH 3Ha-
4ok «[TOYeTHBIN pagncT».

7 mas 1945 r. B CCCP TOpXeCTBeHHO 0TMeueHo 50-
neTne Co AHs M300peTeHnsl Paamo BENMKUM PYCCKUM yue-
HbiM A.C.MonoBbIM.

1941-1945 rr. B rogpl Benvkoii OTeyecTBEeHHOM BOW-
Hbl Bbl/1 HAHECEH OrPOMHBII YPOH CPEACTBAM NPOBOAHOIO
BeLLaH1sl, HO C MOMEHTa OCBOOOXAEHNS BPEMEHHO OKKY-
NMPOBAHHBIX TEPPUTOPUIA, PAAMNOTPAHCSLIMOHHbIE CETU
6bICTPO BOCCTaHABNMNBANUCH.

B rogpl Benvkoit OTe4ecTBEHHOM BOWMHbI KOJUIEKTUB 3a-
BOAA MMeHU KO3MLKOro B TsXenblX yCnoBusix 6nokabl
He npekpaLian ceoeit paboTsl U 6ecnepeboiiHo cHab-
Xan GPOHT 1 NapTU3aHckme oTpsaabl HE0OXoaMMON pa-
[moannapaTypow.

Cpaay e nocne BoWiHbI Ha ANeKCaHApPOBCKOM 3aBOAE
HayaT BbIMYyCK MacCoOBOro paguonpueMHuka «Pekopa»,
KOTOpbI BHEC OFPOMHbI BKNAA, B CMUTOLWHYIO paanodu-
KauMIo CTPaHbl.

SiuBapb-despanb 1946 r. B CCCP 6bin HauaT cepuii-
Hblll BbIMYCK NEPBbIX MOCNEBOEHHbIX PaAVoBeLLATENbHbIX
npuemMHuKoB «MocCkBWY» (7-NaMnoBbIi CynepreTepoanH-
HbI Nprem-
HUK), «Po-
onHa» (6-
namnoBbli
cyneprete-
POAUHHbIN
NPUEMHUK C
nuTaHvem
oT 6HaTa-
pen), «Pe-
kopa» (5-
namnoBbli
cynepreTte-
POAUHHbIN
npuemMHuk), «<BA® M-557>» (6-namnoBbiii CynepreTepoamH-
Hblii NPpUeMHKK), «Pura T-689» (10-namnoBbIii cynepreTe-
POAMHHBIN MPUEMHMK).

MapT 1946 r. Pa3pyLueHHblii pawmctamu MuHckumit pa-
[Avo3aBog, MM.MosoToBa - 0avH U3 Hanbonee KPYnHbIX pa-
[V03aBOLOB MECTHOM NMPOMBILLIIEHHOCTU - BOCCTAHOB/EH
1 Hayarn BbiMycK NPOAYKLMM.

18 mapTa 1946 r. MpuHaTeiMm BepxoeHbiM CoBETOM
CCCP «3akoHOM 0 NATUNETHEM MiaHe BOCCTAHOBIE-
HUS HapoaHoro xo3siictea CoBetckoro Cot3a Ha
1946-1950 rr.» 6bIN0 NPESYCMOTPEHO CTPOUTENBCTBO HO-
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BbIX Pa[VOBELLATeNbHbIX CTAHLWIA, YBENMYEHNE Paanonpu-
eMHOI ceTu Ha 75% No CpaBHEHWIO C OBOEHHON U Npea-
nosiarasoch fOBECTV NPOU3BOACTBO PAAVONPUEMHIKOB 0
925 000 wryk Kk koHUy 1950 roga.

3-12 mas 1946 r. MNMposeneH NepBblii NOCNEBOEHHBIN
BCECOIO3HbIN KOHKYPC paancToB-0nepaTopos. B Hem yya-
cTtBoBaso 2 056 pagucToB.

Wionb 1946 r. OTkpbincst LieHTpanbblin paaunokny6 Oco-
asmnaxmma CCCP.

Aeryct 1946 r. 3aBop, M. KO31LKOro npucTynun K ce-
PUIAHOMY M3rOTOBNIEHMIO HOBOW PaaMOCTaHLMM «Ypoxai»,
npeaHasHa4YeHHo NS CBS3N Ha HeBOoblUME PACCTOSHMS
(oo 30 km) B MTC u coBxo3ax.

1946 r. B Mockse 6bina NnpuHaTa B 3KCMTyaTaumio nep-
Bast YKB paguoBeLLatenbHas CTaHUMS C 4YaCTOTHOM MOZy-
nsuvent (YKB YM) ¢ mowHocTbio 1 kBT.

1947 r. Bo306HOBMNOCL NPOU3BOACTBO PasMonpuem-
HUKOB Ha YkpauHe Ha 6a3e HeGONbLUMX PEMOHTHbIX pa-
nmomacTepckux B [lHenponeTposcke.

Maii 1947 r. B o3HameHoBaHve [Ha pagvo npose-
AeH |l BcecoiosHblli KOHKYPC paancToB-onepaTopos. B
HeM NpuHano ydactre 2650 nyywmnx pagucToB-onepa-
TOPOB, cBefleHHbIX B 540 komMaHA. KOHKYPCHbIE TEKCThI
noctynunu u3 85 roponos Cosetckoro Cotosa. Mepeoe
MeCTO Cpeiy YHaCTHUKOB KOHKypca 3aHsin Mocksuy ®.U-
.EXWXVH, OTNIMYHO NPUHSABLUMIA TEKCT, NepeAaBaBLUMACS
€O CKOPOCTbiO 250 3HaKoB B MUHYTY. @.N.ExunxuHy npu-
CBOEHO 3BaHue YeMnuoHa 1947 r. no npuemy v nepepa-
ye TenerpacdHoii a3byku. Cpeayn pagmokny6os Ocoasu-
axuma Ha nepsoe MecCTO Bbilwen JleHnHrpaackuii. Ko-
MaH[HOe MepBeHCTBA 3aHsa OfHa U3 KOMaHA, ApxaH-
renbckoro paguoknyba.

Maii 1947 r. B xypHane «Pagvo» onybnukoBaHa cra-
Tbs akagemuka A.W.Bepra «3apoxaeHue paguonokaumm»,
B KOTOPOW, B YaCTHOCTU, OTMeYeHO, 4To A.C.IMonoB elue B
1897 r. 06HapPYXuUn OTPaxeHne 3NEeKTPOMArHUTHLIX BOJH
oT kopabneli 1 Bbicka3dan COOOPAXEHWUs O MPUMEHEHUN
3TOro OTKPbLITUS A1 PA3BUTKSt HOBOV 06N1aCTU paanoTex-
HWKM, Ha3bIBaeMOW Tenepb PaanonoKaumnei.

Wionb 1947 r. MoaseneHbl UTOMM LLeCToit BeecotosHoi
3a04HOI paano-BbicTaBku. M3 400 y4aCTHUKOB BbICTABKM
57 yenosek NONy4UAM nNpemmn. MNooLLpUTENbHYIO NPEMUIO
B cymme 1 500 py6. nonyunn yumtens dpuavkum c.Tetnera
Yyryesckoro paiioHa XapbkoBckoii obnactv U.B.Konnawy-
KOB 32 OPraHN13aLMIO ¥ XOPOLLYIO MOCTAHOBKY PaboThbl Cefb-
CKOrO LLUKO/IbHOrO PaAMOKPYXKa, YneHbl KOTOPOro paguo-
duumposanu Tpu cena 118-10 camomenbHbIMM AETEKTOP-
HBIMW MPUEMHUKAMU.

1947 r. B JlenuHrpage (HbiHe CaHkT-TMeTepbypr) Haua-
na paboty YKB YM paavoBeLlatenbHas CTaHUMS MOLLHO-
cTbio 3,3 kBT.

7 ceHT6pa 1947 r. K npasgHosaHuio 800-neTus ropo-
na MockBbl TPAHCNSILMOHHAs CETb CTONMLbI BMECTE C Y3-
JlaMy PasnMyHbIX BEIOMCTB HACUMTbIBaA CBbILLIE MW~
OHa pagnoToYeK.

CeHTa6pb 1947 r. Hauanucb exenHeBHbE Nepenayn
TpeTbeit nporpamMmbl LieHTpanbHOro pagmoseLLanus Ha
CPEeAHUX 1 KOPOTKMX BOJTHAX.

HAekabpb 1947 r. Ony6nmMkoBaHbl UTOTU KOHKYpCa Ha
KOHCTPYKLMIO I€TEKTOPHOrO MPUEMHWKA, NPOBEAEHHOrO
MUHMCTEPCTBOM NPOMBILLIEHHOCTU CPEACTB CBs3N. Mep-
Bas npemus B paamepe 5 000 py6. npucyxaeHa M.P.Kan-
naxoBy (HUW MIMNCC) 3a npuemHuk «<Komcomoneuy». Bto-
poii npemun B cymme 3 000 py6. yonoctoeH M.N.O6ne3os
(3aBog, MIMCC) 3a npueMHuk «BonHa».

1947 r. W.E.lopoH, Tep-OcunsHu, B.W.Mapxometko,
B.C.BaiiM60liM 1 op. OCYLLECTBUAM C MOMOLLbIO annapa-
TOB BbICOKOKQYECTBEHHON MAarHUTHOM 3anuncun Ha deppo-
MarHWUTHOM NieHke TpexkaHasbHyI0 3BykO3anmnch 1 BOCMPO-
13BefieHNe C COXPaHEHNEM aKyCTUHECKOI NepCrneKTUBbI.

25 auBapsa 1948 r. MpoBeneHbl NepBble NOCNEBO-
eHHble paanoTenepoHHble COPeBHOBAHNS KOPOTKOBOJI-
HOBMKOB. Hanbonbluee KONMYECTBO ABYXCTOPOHHUX
ceazeit (102) npoeen mockeuy B.B.Benoycos, 3aHsB-
LWNIA NnepBoe MecTo.

7 mas 1948 r. B rasete «['ynok» ony6aMKoBaHO NUCb-
MO cBsi3uCTOB CTanuHckoi ([LOHeLKOW) XenesHoi no-
poru, 0653aBLUMXCS U3 OTXO[,0B MAaTepuasnos CBSI3N CBO-
MU cunamu pagnoduuMpoBaThb JIMHENHbIE CTaHLWK,
nyTeBble Ka3apMbl U ByaKu.

3TOT MOYMH Halen ropsyyio NoAAepXKy CBSI3UCTOB
BCEX XeJIe3HbIX [IOPOr U BbUINACS B LUMPOKOE OOLLECTBEH-
HOe ABMXeHWe 3a paanodukaumio JOMOB XeNe3HomLo-
POXHWUKOB M CTAHLMOHHBIX 30aHUNA.

16 masa 1948 r. OTtkpbincsa 4-ii Bcecolo3Hblii KOH-
KYpC paavcToB-ONepaTopoB, MOCBSALWEHHbIN JHIO pa-
avo. OfHOBpPEMEHHO 3TO ObiN NEPBbI KOHKYPC, Opra-
HM30BaHHbIN Jocapmom. OH npuenek 12 000 yyact-
HVKOB 13 122 roponoB CcTpaHbl. Bo BTOPOM Type KOH-
Kypca, opraHu3oBaHHOM 14 okT6ps, NPUHANKM yyac-
TUe fyyline pagucTbl CTpaHbl, Npubbiwne B MockBy
[LNsl COPEBHOBAHUS MO IMYHOMY NEepPBEHCTBY. 3BaHue
yemnuona JOCAPM 1948 r. no npvemy u nepepaye
TenerpadHoi azbyku 3asoesan ®.B.Pocnsikos (Kanu-
HWHIpaa), NPUHSBLMWIA TEKCT CO CKOPOCTbo 320 3Ha-
KOB B MUHYTY.

26 masa-2 uioHs 1948 r. B [lome nHxeHepa u Tex-
Huka um. @.9.03epxuHckoro JOCAPMom nposege-
Ha Bcecolo3Has BbicTaBka paanoniobnuTensckoro Teop-
yecTBa. Ha Heit Obinn npefcTaBneHbl nyyllne KOHCT-
pykumun 7-ii Bcecoio3Hol 3a04HONM panvoBbICTABKU.

OpnHoBpeMeHHO npoxoaunna BcecolosHas Hay4HO-TeXHU-
Yeckas KoHbepeHLs paanonoonTeNein-kOHCTPYKTOPOB.

27 vionsa 1948 r. CocTosnoch TOPXKECTBEHHOE OTKPbI-
Tne my3es A.C.MonoBa B JIEHWHIrpPaackom
ANEKTPOTEXHNYECKOM MHCTUTYTE UM B.N.Y-
nbsiHOBA (JleHnHa), B cBsi3u ¢ 60-netrem co
[IHS! OCHOBAHWSI MHCTUTYTA, I NepBbIM Bbl-

[AMOBeLLaHNs, 19 KOTOPOro UCnonb3oBannch nepepat-
YUKW 3BYKOBOTFO COMPOBOXAEHUS MOLLHOCTbIO 3,5 KBT
OT TUMOBOW TENEBU3NOHHOW CTAHLIMN.

1955 r. MaccoBbiM pa-
BMOPULIMPOBAHHBIM aBTOMO-
6unem crana «Mobena».
CHauana npuemMHuKM cTasu-

6OpHbLIM AypekTopoM Obin AnekcaHap Crte-
naHosm4 lMonos.

I TONbKO Ha 4aCTb 3TUX Ma-
wmH, a ¢ 1955 ropa «ayamo-

Wionb 1948 r. MoaseneHsl utorn 7-i
Bcecoto3Hol 3a04HON paanoBbICTaBKK, CO-
6pasLueit 600 akcrnoHaToB. CBbILLE CTa KOH-
CTPYKTOPOB HarpaxaeHs! Npu3amu 1 nooLL-
pUTeNbHBIMK NpeMusMn 1 aunaomamu |
cteneHn. U3 Hux 28 yenosek nonyuunm
npv3bl MO pasfesny TBOPYECTBA IOHBIX pa-
avonobuteneit, 167 4enoBek HarpaxaeHsb!
ounnomamu |l ctenexn.

18 aBrycra 1948 r. Hayan perynsapHyio paboty JleHuH-
rPafckvii TeNeBU3MOHHBIN LEHTP, 060PYA0BaHHbIV anna-
paTypoii, N3roTOBNEHHOW NEHUHIPaACKUMUM 3aBOAAMU U
HaY4HO-MCCeloBATENbCKUMU UHCTUTYTaMM.

Aeryct 1948 r. Ha 3aBoae nM. Ko31LUKOro BbinyLLEeH Ae-
CATUTBICAYHBIA 3K3eMNsSp PaanmoCcTaHumum «Ypoxai».

6 pekabps 1948 r. Cocrosinacb nepsas 6ecepa no
paamo mexay MOCKBOW 1 ABUXYLLIMMCS MOE3A0M Ha y4a-
ctke Omck - TaTtapckas. Becena Benacb mexay MuHu-
CTPOM nyTel COOOLLeHNS U MALIMHUCTOM NapoBo3a
Ne706-73 BapabalunHbIM BO BpeMsi CETEBOIO CENEKTOP-
HOro COBELLaHWs!, MPOBOAMBLUEroCs B CBSI3U C Harpax-
[leHNeM MaLUMHMCTOB XeNe3HOLOPOXHOro TpaHcnopTa
NpaBUTENbCTBEHHLIMW HarpagaMu.

23 ¢eBpans 1949 r. B ocHOBHOM 3aBepLUEHA paano-
dukaums Montaeckoro parioHa OmMckoit obnactu, rae no
MHMLMATMBE W NPY aKTUBHOM y4acTUM KOMCOMOJILCKOM
opraHun3auum yctaHosneHo 4 500 aeTekTopHbix 1 230 nam-
NOBbIX PAAVONPUEMHMKOB B 52 KONX03ax. 7 KONX030B pa-
AModpMUMPOBAHO OT PaanOy3noB.

Maii 1949 r. YTBepxzaeHbl utoru 8-i1 BcecotosHoit 3a-
OYHOW PafAMOBBICTaBKW, COOPaBLUE CBbILLE ThICS4M IKC-
NOHaTOB. 75 KOHCTPYKTOPOB HarpaxnaeHbl npusamu u
avnnomamu | ctenenn, 230 y4acTHUKOB BLICTaBKM Ha-
rpaxaeHsl gunaomamm Il ctenenun.

7 aBrycta 1949 r. Ko [1Hi0 Xene3HoLopoXHWKa 3aBep-
LeHa Cr/IOLWHAs PagModpuKaLms Ha JeBSITU XeNe3HoA0-
poxHbIx MarucTpansix CCCP.

OkTa6pb 1949 r. B Canbckom paioHe PoCTOBCKOM
o6nacTv METOLOM HAapOAHOW CTPOKU 3aBeplueHa
cnnowHas paguodpukaums.

B 1949 r. NpOMBbILLNEHHOCTb CPEACTB CBA3WN 3HAYNTENb-
HO MPeB30LLIa JJOBOEHHbI YPOBEHb NPOV3BOACTBA BasO-
BOVi MPOAYKLMW 1 YPOBEHb NPOU3BOACTBA, NMPEAYCMOTPEH-
HbIli NATUNETHUM nnaHoM Ha 1950 rop. Beinyck paguose-
LLaTeNbHbIX MPYEMHVKOB YBEJIMHMICS MO CPaBHeHMIO ¢ 1948
rogom Ha 68 npoueHToB, a no cpaeHeHuio ¢ 1940 ronom
BbIpOC Goniee YeM B HYeTbipe pasa. Beigalowmmes foctun-
XEHMEM COBETCKOM PAfVOTEXHWUKM W PAAVONPOMBILLIIEH-
HOCTV SIBUNOCb 3aBepLUeHne paboT no o6opyaosaHmio Moc-
KOBCKOrO TENIeBU3NOHHOIO LIEHTpa, obecneymBatoLLero
nepenayy BbICOKOKA4eCTBEHHOrO U300paxeHnst ¢ Camoit
BbICOKOVi HA TO BPEMS YETKOCTbIO.

1948 r. Ha 3aBoge «KpacHblii OKTabpb» HanaxeH Bbl-
Mnyck paayonpueMHmka «KoMcomorneLy» - NpocToro AeTek-
TOPHOrO NPUEMHWKa ANs paguodukaumm cena.

1949 r. Ha Pvxckom pagvoTexHuyeckom 3asoae BOD
6bina BbinyLLeHa HebonbLUas NapTUs caMblx pecrnekTabeb-
HbIX MO TOMY BPeMeHU MPUEMHUKOB «BO®-nioke», KOTO-
pble aBTOMATUYECKU HACTPaMBAINCh HA YaCTOTy, UMENn
KHOMOYHOE MepeKiodeHne AMana3oHoB, U Ha4aTo Npon3-
BOJICTBO MACCOBOI0 NpuemHuka - «<BO®d-cynep».

23 ¢peBpana 1950 r. B neHb 32-ii ronosLimHbl CoBeT-
CKO ApMUU NPUHSTO NepBoe M3oOpaxeHne, nepenaH-
HOe NIOBUTENbCKUM TENEBU3NOHHBIM LIeHTPOM, NOCTPO-
€HHbIM aKTMBOM TEJIEBU3NOHHOM CeKLM XapbKOBCKOro
pagvoknyba [jocapma. SToT nepeblii B MUPE NOBUTENb-
CKWii TENIEBU3NOHHBIN LIEHTP B KOHLIe roaa Obin nyLieH B
aKcnayaTaumio.

7 mas 1950 r. K 55-i1 rogoBLUmHe co AHS n306peTeHus
pagro cunamm nepBrYHbIX OPraHn3aLyii U paguokty6os
Jlocapma 13roToB/ieHO 1 YCTaHOBIEHO B KOMNX03ax bonee
60000 [eTEKTOPHbIX M NAMMOBbIX PALUONPUEMHUKOB 1
24000 TpaHCNALMOHHBIX PAANOTOYEK.

7 mas 1950 r. K 3ToMy AHIO Ha 9KpaHbl KUHOTeaTPoB
CTpaHbl BbileN XyA0XECTBEHHbI KMHOPUIBbM «Anek-
canap Monos», packpbIBaIOLWMIA CTPAHWULLLI UCTOPUK pa-
[IM0, NPOrPECCHBHYIO POJIb PYCCKOM Haykn U pacckasbi-
BalOLLMi1 O NepefoBOM Y4eHOM-NATPMOTE, reHNaNIbHOM
n3obpeTatene paauo.

1950 r. KonmyecTBo paguonpueMHUKOB y Hacene-
Hus cocTaensno 3600 ThicaY, TPAHCNALMOHHBIX Paano-
Toyek - 9700 Thicsy.

1952 r. Ha puxckux 3aBofax HayaTo NpoOu3BOACTBO
pagvonpuemMHuka nepeoro knacca «Pura-10» n npuem-
HUKa BbICLIero knacca «Mwup». Ctan BbinyckaTbes nep-
Bblll PAAVONPUEMHUK HA NaMnax nanab4ukoBOW cepun
(6aTapeiiHblii NPUEeMHUK «PoanHa-52»).

1952 r. Ha 3aBoge «KpacHblit OKTOpb» HaNaxeH Bbl-
nyck paguonpuemHmka «Mockeny-3» - NTMAaMnoBoro
cynepretepoauHa 3-ro knacca.

1955 r. MpoBeaeHbl NepBbie OMbiTbl CTEPEODOHM-
Yyeckmx nepepay. Havanocb BHegpeHve YKB YM pa-

cucTeMa» CTana vx CTaHaap-

THbIM 060PYIOBaHNEM.

1955 r. Hauato nponseoz-
CTBO paauonsl «Jayrasa» -
obpa3eL, Henopororo anna-
parta, KOTOpbIi BbIMyCKascst
HECKONIbKUMU OTEYeCTBEH-
HbIMW PaAyI03aBOAaMM.

B cepeauHe 50-x ronos obLee KONMYECTBO BbIMycKa-
eMBbIX 371eKTPOBaKyyMHbIX NprGOPOB cocTaensno Gonee
100 MAH. WTYK B rog, a NonynpoBOAHUKOBbLIX NPpMBoOpoB
- 6onee 20 MJH. LWT., BbINYCKANIMCb COBPEMEHHbBIE TUMbI
MarHeTpPOHOB PasfiyHbIX MOLLHOCTE! M AMana3oHOB
BOJIH, K/IMCTPOHBI, B TOM YMC/e CBEPXMOLLHbIE reHepa-
TOPHbIE, KAPLIMHOTPOHBI, 1amnbl GeryLueit BosHbl, GpoTo-
3N1eKTPOHHbIE YMHOXWUTENN, 3J1eKTPOHHO-ONTUYECKne
npeobpasoBaTenu, pasnnyHble TUMbl NepeaaoLwmnx n
NPUEMHBIX TENEBU3VNOHHBIX TPYBOK, MOLLIHbIE FeHepaTop-
Hble TPUOZbI, MEHTOABI, TETPOLbI.

B natupecsTole roabl AnekcaHapOBCKUIA paano3aBof,
6b1n1 NepenpodUMPOBaH Nof, NPOM3BOACTBO MACCOBbIX Te-
neen3opoB «Pekopa». B panbHeiilem 310 Ha3BaHwe cTa-
110 ero 3aBOACKON MapKoW.

1956 r. HayaTo MaccoBoe NpoM3BOACTBO ManorabapuT-
HOro MPYEeMHMKa Ha TpaHancTopax «MUHCK-T».

1957 r. Ha Puxckom paanosasope umenn A.C. Mono-
Ba Ha4asICst BbIMYCK NPUEMHMKA BbiCLIEro knacca «Pectu-
BaJlb» C AVICTAHLIMOHHBIM yNpaBJieHneM, B TOM 4iCHe C an-
CTaHUVMOHHOI HACTPOWKOMN.

1959 r. MoaroToBneHb! NepBble CepuiiHbie 06pasLibl Co-
BETCKOW MarHuTONbI.

1960 r. B Mockge ¢ mapTa 1960 roga Ha4anoch onbIT-
Hoe cTepeodoHnyeckoe BelaHve Ha YKB no metoay no-
NAPHOI Moaynauun, paspabotasHomy B VPTA. B aTom
e rofy crepeodoHMyeckune nepeayn CTann BeCTUCh B
JNennHrpape n Kuese.

1961 r. FocynapCTBEHHbIN 3NEKTPOTEXHUYECKMI 3a-
BoA BO® nm. JleHnHa Ha4an BbiMyck NepBoOro nepeHoc-
HOro TPaH3UCTOPHOrO NpremMHuka «Cnuaona», 3aBoeBas-
Lero LUMPOKYIO NOMyaspHOCTL B Poccun 1 3a ee npefnie-
namu. B panbHeiilem Ha 6a3e 3TOro npueMHuka Obiam
co3paHbl 6onee coBeplueHHble Mofenu: BOd®-12, BO®-
210, BOD-202 v papg opyrux.

1 auBapsa 1962 r. OTMeHeHa perucrpauusa pagvo-
NPUEMHWUKOB U TeNIeBN30POB 1 B3WMaHWe 3a HUx abo-
HEHTCKOW nnaTthl.

1 aBrycra 1964 r. Ctana paboTaTb KpyriioCyTO4Has UH-
HOpPMaLMOHHO-My3bIKanbHas nporpamma «Masik».

1964 r. BeegeHo B akCryaTaumio 13 CUHXPOHHBIX ce-
Teii BELL@HVs B AuanasoHe A/IMHHbIX U CPELHNX BOJH.

1966 r. PagunoBeLuatensHble nepenayuv Ha YKB Benvch
B 165 KpYMHbIX ropoaax CTpaHbl. [ KPynHbIX FOPOAOB
paspaboTaHbl TpexnporpaMmHbie YKB UM paanoctaHumm
C BbIXOAHOV MOLLHOCTBIO MO Kaxaon nporpamme 15 kBT.

1967 r. B cTpaHe HacumTbIBanoch 41,8 MnH. pagvonpu-
€MHUKOB 1 38,9 MNH. PafMOTO4EK, eXEeAHEBHbIN 06beEM
paauoBeLLaHms no ctpaHe cocraensn 1000 u.

Uionb 1971 r. OTmevanock 50-neTme npoBOAHOr0O
BellaHus. BellaHne no npoBogamM OCyLLECTBASNIOCH
yepe3s 35 ThIC. paanoy3noB 06LEel MOLLHOCTBIO 0KONO
50 TbIC. KBT.

1972 r. BbinyLeHbl NepBbie NPUEMHUKM, B KOTOPbIX UC-
NoMb30BaNIMCh MHTErpasbHble MUKPOCXEMbI: «YKpanHa-
201» 1 «Ypan-301>».

1973 r. B 18 ropopax (B T.4. u r. KueBe) BegyTtcs cre-
peodoHuyeckmne nepepayn Ha YKB.

1974 r. B CCCP B gpanasoHax 1B, CB, KB n YKB pa-
6otano cebiwe 1000 paanoBeLLaTENbHbIX CTAHLMIA pa3nuy-
HO MOLLHOCTU, Yy HaceneHnst HacunTbiBanock 120 MiH.
TPAHCTSILWIOHHBIX TOYEK U PAAYONPUEMHIKOB.

JanbHeriwmne cobbITS CBA3aHbI C 3pOii TPAH3UCTOPOB U
MUKPOCXEM.

Jlutepatypa:

1. CnpaBoyHasi kHuxka paguonwobutens/lfon pea.
B.U.Wamwypa. M.-J1.: «[ocynapcTBeHHoe aHepreTu-
yeckoe nsgaresnbcteo», 1951. - C. 26-38.

2. A. MuHy. CoBeTckasi pagnotexHuka 3a 35 nert. Pa-
Aavo, 1952, - Net1. - C.4-9.

3. JleTonuck coseTckoro pagvosewanus. - Paauo,
1977. - Ne7. - C.2-5; Ne8. - C.4-6; Ne9. - C.6-7,25;
Ne 11. - C.16.

4. Ot pagunonpuemtuka A.C. [ornoBa k COBPEMEHHOI pa-
IMO3NEKTPOHUKE. PaanoexeroaHnk-85/Coct. A.B.[opoxos-
ckuit. - M.: «[JOCAA®», 1985. - C.6-22.

5. PaguoBelarne B rogs Besmkoii OTe4ecTBeHHO BOVi-
Hbl. PagnoexerogHuk-88/Coct. A.B.[opoxoBckuii. - M.:
«/JOCAA®», 1988. - C.7-15.

6. Mectpukos B.M. lNpogonxartens aena A.C.IMonosa -
apyr . Mapkonu // Pagnoxo66u, 1999. -Ne4. - C.2-3.

7. CripaBOYHMK 110 OTEYECTBEHHOU 1aMIOBON paauoart-

naparype (2000 r.) - http.//oldradio.al.ru.
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PykoBoAcTBO HepaBHO obpasoBaslieiics Megua-umnepun AOL Time
Warner 06151810 0 TOM, 4TO noapasaenenve Netscape He 6yaeT 6onbLue
3aHMMaTbCs pa3suTUeM Beb-6paysepa, a Bce paboThl B 3TON 06nactu ne-
pepaioTcs nogpasaeneHuio AOL Technology. Tem He MeHee HOBasi Bep-
cus 6pay3epa Netscape 6, BbinyLleHHasi B CaMOM KOHLLe NPOLUIOro roga
(cerogHsa Ha http://home.netscape.com/browsers/index.html poctyn-
Ha yxe Bepcus 6.01), MuHys Bepcuio 5 - nepeps aTum 6bina Bepcusi Netscape
4.76, 3acnyXxvuBaeT BHUMAHUS.
Kpome HOBOro ynbTpacospe-
MEHHOro am3anHa (MOXHO Tak-

[¥] Metscape 6
E\Ie Edit Miew Search Go Bookmarks Tasks Help

FOBAY TEAHUKA W TEXHOAOTUA

pok! Hoeasi Onepa He «pycuduumpoBaHa», oHa Ae/iCTBUTENIbHO pycckast -
He TOIbKO BCE MYHKTbl BCEX MEHIO, HO U MOACKA3KMN BbIMOIHEHbI FPAMOTHO
1 MOHSITHO HAa YUCTOM (@ HE Ha «JIOMAHOM>, Kak 4aCTO MOXHO HabnoaaTb y
«pyCcMdULMPOBAHHBIX» MPOrpamMm) pycckoM s3bike. [lobGaBneHsbl Takxe
BCTPOEHHbIV MOYTOBLIA KIMEHT U BCTPOEHHBIN KIIMEHT BbICTPOro o6meHa
coobueHnsimu Chat, ocHoBaHHbI Ha nporpamme ICQ komnawuu Mirabilis.
Mopnepxusalotcst Bce camble nocnegHne WEB-ctanpapthl - HTML 4.01,
XHTML 1.0, Java 1.2, CSS Level 11 Level
2 n paxe Wireless Application Protocol
(WAP - npoTokon 6eCrnpoBOAHbIX CUCTEM)

Xe BK/IOYUTb MPUBbIYHBIA CTa-
pbiii, a Takxe B 6yayuwem
«0feTb» HOBble - Bpaysep, Kak
n MP3-nneep WinAmp, noga-
AepXuBaeT NoAkIloyeHne -
6bix 0605104€eK - skins, KOTOpble
Netscape HasbiBaeT «Temammn»
- Themes), paamnkanbHO 06HOB-
NeHo s4po - BMecTo Mozilla Te-
nepb BCE OCHOBHble (YHKLNU
BbINoNHseT Gecko, 1, Hazlo Npu-
3HaTb, OpaysuHr OoT 3TOro cran
6bicTpee. Bonbwum nawcom
cTana MHoronnatpOpMEHHOCTb
1N MHOr0$13bl4HOCTb, NPUYEM U3
NONYyCOTHWN JOCTYMHbIX KOAUPO-
BOK - 9 KMPWUANNYHBIX U MOXHO
BbIOpaTh HE TONbKO pycckue
WIN1251, KOI8-R, IBM-866, HO
n ykpaunHckyto KOI8-Ukr n naxe
ykpanHckyio ans MK MakuHToww. YcoBepLIeHCTBOBAH NOUCK - B OkHe Bpa-
y3epa MOXHO Tenepb HabupaTb He Tonbko URL MHTepecytoLero caiiTa, a
NPOCTO MHTepecyloLLee Klo4eBOe CNOBO - ciyx6a novncka Netscape Search
6bICTPO HaWpeT peanbHble aapeca Hanbonee NOAXOASLLMX CCbINOK, NpU-
4yeM BCe MX BblAACT B HOBOM OkHe My Sidebar, koTopoe MOXHO CoOXpaHuTb
C TeM, 4TOObl MNOCETUTb CCblIKM no3aHee. B meHio View nosiBunach
BO3MOXHOCTb NepeBofa «Ha neTy» cogepxanuns html-ctpanuubl ¢ 0gHOMO
A3blka Ha APYrovi - NPUMEHSIIOTCS pecypcbl cnyx6bl Gist-In-Time. Yao6Hee
cTano paboTtaTb 1 C NOYTON - alPECHYI0 KHUIY Tenepb MOXHO pa3buBaTb
Ha oTAeNbHble BNOKHOTLI, Hanpumep, Ana 6uaHeca 1 4ns Apy3eit; ecnn y
BaC HECKO/bKO e-mail-akkayHTOB, TO MX TOXE MOXHO PasnoXuTb MO OT-
AeNbHBIM «sLnykam». B o4HOM nHcTannsTope ¢ 6pay3epomM nocTaBasioT-
cst MynbTUMeuiiHbIl nneep Real Player 8, a Takxe yno6Has VHTepHeT-
ytunmta Netscape Net2phone, nossonsiowas B peansHoOM BpemeHn 06-
waTtbes ronocom (MHtepHeT-TenedoHus) 1 otnpasnsTb pakchbl Ha Nto6oi
TenePOoHHbIN HOMEP Mo BCemMy MUPY, MPUYEeM eCn C «TON» CTOPOHbI TOXE
nmeeTtcs MK ¢ mogemom, cayHakapToit n yctaHoBneHHoin Net2phone, 1o
Takasi npoueaypa BbiNonHsaeTcs 6ecnnatHo.

B koHuUe siHBapsi Hopexckas komnaHus Opera Software Bbinoxuna
Ha cBoeM caiiTe http://www.opera.com HoByl Bepcuio Gpaysepa
Opera - 5.02. U Tem cambiM BykBanbHO B3OyAOpaxuia OTeHeCTBEHHbIX
NMOKJIOHHVKOB: OHa cTasna GecnnaTHol 1, camoe rnasHoe, pycckoi! [ins
HenoCBSILLLeHHbIX HANOMHUM, 4TO Opera yxe JaBHO MNieHWNIa MHOTUX CBO-
el KOMNAaKTHOCTBIO (MHCTanNnATop YyTb 60nblwe 2 MB npotne 30-50 MB y
KoHkypeHTOB MS IE 1 Netscape) 1 ckopocTbio paboTbl, HO BOT TOJIbKO [,0-
caxpana 30-aHeBHast «TPMaNbHOCTb», NOCNEe KOTOPOI Hafo 6bino nnbo nna-
TUTb HEManble 4N Hac AeHbrn, B0 NPUMEHSTb MHbIE HE BMOJIHE KOPPek-
THble MeTOAbI® N HeyMeHue YnTaTb KupunauLy. A TyT BAPYr Takoi nopa-

&) Loading...

Opera b

Cnpaeka 5.0 - Nomodi

PERASEY

n Wireless Markup Language (WML - s3bik
pasmeTkun 6ecrnpoBoaHbIX cuctem). Ana
HabnoAeHNs HECKOMbKMX CTPaHUL, Uan

=B caiitos He Hago 3arpyxatb BTOpoii 6pa-

y3ep, NOCKOJIbKY NpeayCMOoTpeHa BO3-

MOXHOCTb OTKPbIBAHWUSI HECKOJIbKNX

WEB-okoH ogHoBpemMeHHo. lMNpu 3ar-

py3Ke Ha NoKasbHbI BUHYECTEp He

oTo6paxaeMblix HEMNOCPEACTBEHHO
6pay3epom daiinos (Hanpumep, zip-
apXvBOB) OTKPbLIBAETCS OKHO 3arpy3-

KW, O4€Hb HaMoMUHaloLLLee OKHO Mo-

nynspHov nporpammel GetRight ¢
KHOMKOW «B0306HOBUTL», Nones-
HOW Npw 06pbIBE CBA3M B NPOLIEC-
ce 3arpysku 6onbworo daina.

HoBlwecTB AeNCTBUTENBHO MHOrO, U BCE

OHW [1eCTBUTENbHO O4EHb NOJIE3HbIE: Ha-

npumep, «ropsert» GyHKLMOHaIbLHOM Kna-

Buwen F11 MOXHO MFHOBEHHO Nepekso-

4aTbCs B MOIHOIKPAHHBIN pexum, koraa o603peBaeMblit CaiT pacTsrmsa-

eTCsi Ha BeCb 3KpaH, a naHenn cobCTBeHHO Bpaysepa ncyesatot. «opsi-
yas» knaevwa G no3sonsieT onepaTMBHO NepekoyaTh pexnm oTobpaxe-

HUSI PUCYHKOB (M TeM CambIM Pe3Kko yckopsiTb, koraa Hano, WEB-0630p-

online) - MOXHO OTKNIOYMTb NOKA3 PUCYHKOB / NOKa3biBaTb TONILKO YXe K3-

LUMPOBaHHbIE / NMOKa3biBATb BCE PUCYHKM; Yy Bpay3epoB-KOHKYPEHTOB Ans

3TOro HAAO PbiTbCA B rNyOMHAX MEHIO, @ TYT BCe MpeAesibHO NPOCTO 1 MO-

MEHTasIbHO. YXe NnoceLleHHble CaliThl 04eHb KOPPEKTHO COXPAHSIIOTCS B ANC-

KOBOM KalLue (pas3mep KOTOPOro MOXHO HaCTpamBaTh Mo BaLLEMY XeNaHuio)

ons nocnepytouero off-line npocmoTpa ¢ yno6How Hasuraumeil. HakoHel,

NpPOCTO YAMBUTENbHON siBNsSieTcs HeTpeboBaTebHOCTL Onepbl K CUCTEM-

HbIM pecypcam - pa3paboTynku rapaHTUPYIOT ee HopMabHyIo paboTy Aaxe

Ha 386-x MK ¢ O3Y 8 MB, Hy a yx Ha coBpeMeHHbIx K oHa npocTo «neTa-

eT» - 3arpyxaeTcs 3a CYMTaHHbIE MIHOBEHWS, CKOPOCTb on-line GpaysnHra

npoueHToB Ha 20-40 Bhilwe, a off-line npocMoTpa NoceLLeHHbIX CTPaHNL, N3

Kalla C BUHYecTepa - pa3a B 2-3 6bicTpee, Yem nocpenctsom MS IE 5.5 n

Netscape 6. B o6wem, One-

pa 5.02 - peiicTeuTensHO

I'IpVI;ITHbIVI noAapoK CKaH- | @ain [peska Baa [epexon KomnowewTsl Crpaska

Search

I & ks a 2 |

AWHABOB ClaBdHaM, NMelto-
“pecn  Bnepea  OBmments  Homoi  Mowck

Netscope

W BCE LWAaHCbl CUABHO & -
) 7 b daknankn f Aspecpgweredionen

noTeCHUTbL Jkcnnopep un
Hasuratop.
locynapcTeeHHas paamo-
BellaTenibHad KoMnaHns «Pa-
ono Poccuun» 3asepwmna | g .
NPOEKT NO CO3[4aHUI0 cailTa e R
«Papuno Poccum». OTkpbiTHEe | -

wRCTaRwEE pRnno

TOCARFCTRENANE
PRIHDRERTERS AR

o
FM104.2 N\ 7ea

canTa cosna- ‘ — S—
s no ¢ 10-net- | & e
= HUM I0BUNIEEM | Temummsamsniaam —
pagnocTaH- 0 s 10 07220011
OPERA LK, KOTOPbIVA i Rt
software oTMeyaeTcs o 10 (1722001
o T ApOGHse.
10 pekabps. 120 e G5
02:10 Borvp oo 1500 [07.022001]
«HacTtosauee j—— i s
pagvo» - Ta-

KOB [1€B13 PaANOCTaHLMN - Tenepb MOXHO YC/bILWATL MO aa-
pecy http://www.radiorus.ru.
FocynapcTBeHHbII KOMUTET apXuBOB YKpauHbl OT-

=] S

Hupekc - @yukumuu - Novta - Kontakte! - HoocTw - Yat -

"Opera 5.02

Kpbln opuumnanbHblii Beb6-canT B MHTepHeTe - http://
www.scarch.kiev.ua, coobuiaet MHTepdakc-YkpaunHa. Ha

Jaknagku - bezonacHocte - CeAzb

"HH(I)O])MS!I[I{H 0 BEpCHH

caite npeacTasneHbl MHGOPMALMOHHbIE PECYPChI MO-

9

BaubHbEYe) Sa) GHEEs  OCTeHEENTE

CyOapPCTBEHHbIX aPXMBHbIX YYPEXAEHUIN CTPaHbl, apXu-
BHbIX NoApasaeneHnin HaumoHanbHOM Akagemun Hayk,
Metio OTAENbHbIX MUHUCTEPCTB U BeAOMCTB. [laHHble O CO-

]|

Vi [ Pasmep| Mporpecs | Bpemal Croposte Tun CTaBe M COAepPXaHNM [OKYMEHTOB HALMOHABHOIO ap-
Opera Software npusetcteyer Bac & Opera 50, Hawewm Haubone o §7[ADT696 popdt 657 KB I 20% 0637 1.JKB/c Adobe Ao

copeplweHHom MutepreT-Bpayzepe Ha cerogHAwHMi gexsl Ana Tex u
Bac, kTo MCnonszoean Opera paHslUe, ¥ HAC NOABWNOCE ¥AMa HOBEI
BOZMOIKHOCTER M GIYHKUMA, MHTEIPUPOBAHHEIR MOSYNEHEIR NOYTOBE
KNMEHT, aficonoTho Hosbld MeHefxen KonTakTos, koTopeld nomoe | 4|

XMBHOro ¢poHAa, BkovatoLLero okono 200 Tbic. apxmB-
HbIX POHAO0B (6onee 55 MNH. eANHULL XpaHeHNs), Npea-

| | cTasnewsl s 300 ¢aiinax Beb-calita. Ha rnaBHoii cTpa-

cogemxare cnucok Bawmx KOHTAKTOE B HauiyuWem BMOE, 3 TakK

HWYKe calTa pa3melLieHa HOBOCTHas MHbopmMauums o ae-

n ™

PacLUMpeHHan  NogAepskica  OTKpeTenc  Web-cTaHaapTom,  KoTopel
crocobCTEOEENM COSAEHMK TOrD IEHOMEHE, KAKDERIM ABNASTCA Oper:
cerogHa, ernodan noggemiacy HTML 4.0, EChASCript 262, XML 1.0 Kyaa
KHTWL 1.0. Haw coeet ana Tex w3z Bac, ko He avakom o Opera
onpofiyATe 3T0T NpOrpamMmHeER NPOLYKT. My abConKTHD YEEpPEHE!, YT

Orkyaa

Paamep 366 K8 (72 123 BaviT)

132 KB (136 144 BawiT)

Jarpyero

/v analog com/pdifAD1896_pro.pdf
2{RHOBBYA1 01newlech\ADYAD1896_pro.pdf

ATENIbHOCTU apxMBHOI oTpacnn. OTAenbHble pasaensbl
pacckasbiBaioT 06 McTopun GOpMUPOBAHNS COBPEMEH-
HOW CeTu apXmBHbLIX yuYpexaeHnin B YKpaute, aedtenb-
HOCTV OCKOMUTETA apXV1BOB, MEXAYHAPOAHbIX CBA3SAX

¥ AKTHEIMPOBAT b MK HOBOM S8rQyEK

YKPaUHCKNX apXnBMUCTOB, HALUMOHAbHbIX U OTPACNEBbIX

pamea 5.0 | DTO0PKATS 0k 8He Opera
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FOBAY TEXHUKA W TEXHOAOTUA

nporpammax u npoektax. lNpefcraBneHbl CBeeHUs 0 JOCTyne K JOKYMEH-
Tam, Hay4HO-CNPaBOYHOMY apxuBy B YkpauHe, MHOPMaLMS O BbIMOHE-
HUW COLManbHO-NPABOBbLIX 3aNPOCOB rpaxAaH, AOKYMeHTanbHbIX, MHGOpP-
MaLMOHHbBIX U APYIUX N3OAHUSX aPXMBHbIX Y4peXaeHUii. IMeloTcs Coblnku
Ha MeXAyHapoAHble apXvBHbIE OPraHn3aLm, apxmBHbIe CRyX0Obl N apxu-
Bbl 3apYOEXHbIX CTPaH.

Kak coobwuna BBS, yenosek, KOTOpbIii NpoBen NOCnefHWin rog, B3a-
nepTtv B COBCTBEHHOM A0Me, pacrnonaras Toibko JOCTynom B ceTb VHTep-
HeT, BblLLeN HaKoHeL, N3 J0OPOBONILHOrO 3aK/0YeHUs, KOTOPOe Havyanoch
1 sHBaps 2000 roga. Knbep-oTwenbHuK, GeiBIMii Koraa-to Mutyem Mag-
[IOKCOM 1 paboTaBLUMA CUCTEMHBIM MPOrPaMMUCTOM, & 3aTEM CMEHUBLUNIA
naxe cBoe umst Ha DotComGuy, Bhilen n3 ceoero foma B dannace B 00
4acos 01 MUHYTY B HOYb C *31 nekabps 2000 ropa Ha 1 sHBaps
2001 ropa. Mo cnosam P o camoro DotComGuy, oH nowen
Ha rofoBoe OTLLeb- HMYECTBO C Lefbio A0Ka3aTb
BCEMY MUPY, 4TO . . NHTepHeT B COCTOSIHUM obec-
neynTb Yenoseka | BCEM Heo6xoAMMbIM. Tak, Npo-
rpaMmMuUCT-OTLLENb- / HUK Ha4an CBOW 9KCMNEePUMEHT B
abCoNOTHO MyCTOM noMe. 3a NpoLUefLmnii rof OH
YMYAPUACH NOSHOCTHIO 06CTaBUTL XunuiLe HoBol Mebe-
JIbl0, NMPUYEM, ECTECTBEHHO, TONbKO C NomoLLbio BcemupHor MayTtu-
Hbl. DotComGuy roBopwT, YTO BpEMEeHamu OH CKy4ar, HO B LIeNIOM rof, npo-
Luen AOCTAaTO4HO BLICTPO, MOCKOMbKY OH PerynsipHo o6Lwancs ¢ MMpoM no-
CpeacTBOM 3/1EKTPOHHOM MOYThI, OTBEYast B OCHOBHOM Ha BOMPOCHI XypHa-
NINCTOB 1 0ObIYHBIX NOAE, kKoTopble 3a Hero Gonenun. Mocne Toro, kak B
TeyeHve 365 pHeit 3a DotComGuy kaxnayo cekyHay Habniopanu 20 Bu-
feokamep, nepefaBasLlUMX BCE, YTO OH [AeNnaeT, HenmoCpPeaCTBEHHO B UH-
TEPHET, OH BbIPa3uJl NoOXenaHne Ha HeKoTopoe Bpems N30MpoBaTh cebs
OT NPOBOAOB, MOHUTOPOB, KNaBuaTyp, 0GbLEKTUBOB U BCEro Takoro npoye-
ro. B 6nuxainwmx nnaHax DotComGuy HeCKONbKO AHEN NoObITb HaeAHe C
coboli, nepemeHa nMeHn obpatHo B Mutua Mapnokca, a Takke XeHutb0a
Ha KpuctanmHe AHHe Xony6ek, C KOTOPOI OH BCTPETWIICS B HaTe Ha CBOeW
Web-ctpaHuue. Ceitqac cait http://www.dotcomguy.com cogepxut
CCblNIKY Ha HOBbIV caiT http://theDCG.com , Ha KOTOPOM ecCTb 4aT, ¢o-
pyMm, a Takxe Beb-kamepa, koTopast o6HoBAsSeTCs Kaxable 15 cekyHA, HO
TONbKO TOrAa, koraa 6bIBLIMI KMbep-0TweNnbHMK gomMa ©.

B apxvBe komnaHun Space Imaging xpaHsTcst okono 200 TbiC. CHUM-
KOB 3eMHOIl noBepxHOCTU 06LLel nnowiaaso 24 MiH KB. KM, KOTOpble
BbINOJHWUA 3anyLLeHHbIN B ceHT6pe 1999 roaa cnyTHuk lkonos. O6opyno-
BaHVe CryTHMKa NO3BO/ISET BECTU CbEMKY C paspeLleHvem Ao 1 m, a nony-
YyeHHble poTorpadpun NpoJanTcs BCeM xenawoLumm. B o3HameHosaHme ro-
[OBLLVHbI paboTkl Ha opbuTe Ha Web-caiite komnanuu no agpecy http://
www.spaceimaging.com/ikonos/anniversary/media.htm ony6nvkoBaHa
nopbopka 13 AecsTV Ha ee B3rNsf, cambix ayywmx potorpaduit, coenan-
HbIX 3@ rof, Kamepamu CnyTHWKa: eruneTckue nupamuabl, Flonaveyn, Onum-

§ " 3aknanin K Aapec|hipivew.spacemaging.com/ikano: dia.him

nuiicknii napk CuaHes, nnotuHa MNyBepa, NOHAOHCKOe Koneco 0603peHns
(nocTpoeHHoe k BcTpede 2000 ropa), raBaHn CaH-PpaHumcko n FOHKOH-
ra, Mekka, po3HbIi1 10 1 Nocne 6GomOexex ...

Ha carite http://www.ortv.ru MOXHO He TONIbKO 03HAKOMUTLCS C HOBO-
cTamun oT O6LecTBeHHOro Poccuiickoro TeneBuaeHus (npeacraBneHa
onepaTtvBHas MHGoOpPMaLMS), HO U NOANUCATLCS ANA nepefayy 3arosnos-
KOB HOBOCTe B Buae SMS (KopoTkunx COOBLLEHMNI) HA MOOUIbHbIE TENe-
OHbI MW Nenaxepsbl.

MepBblit rop, ThICHENeTUs MOXeT CTaTh A4J1S MOBUIIbHBIX COTOBbLIX TeNe-
OHOB CTONb € KPUBNCHBIM, KaK NMPOLLJIbINA CTan Ans CUCTEMbl MOBUBLHOM
CNyTHWUKOBOW cBa3wn Iridium. Bce 6onblue nonb3oBaTenein HoBbIX «MOBOUIIb-
HMKoB» ¢ dyHkumnen WAP (Wireless Application Protocol) octatotcs kpai-
He HeA0BOMbHLIMA HU3KUM KauyeCTBOM KapTUHKM U Yepenalubeli CKOpoc-
Tbt0 WWW-cepdutra. Beab ckopocTb nepefaymn o npuMUTMBM3Ma Yrpo-
weHHo WWW-cTpaHuykmn He npesbiaeT 9600 61T/c, a 310 B 5 pas Huxe
TOro0, 4YTO NO3BONSIOT 0ObIYHbIE CErofHs TenedoHHbIe MOAEMbI C MPOTOKO-
nom V.90. Bot 1 Ha3biBatoT B WwyTky WAP - Wait And Pay (XXKau U Mnatn).
LLIseackas komnaHus Ericsson (http://www.ericsson.com) 13-3a pe3sko-
ro CHWXEHWsi Cnpoca Ha MoBUAbHbIe TenedoHbl, KOTOpoe ceityac Habio-
[aeTcs BO BceM Mupe, a ocobeHHo B EBpone, pelumna cBepHYTb UX co6-
CTBEHHOE NPOU3BOACTBO W MOJIHOCTLIO CKOHLEHTPUPOBATLCS HA CBOEM
OCHOBHOM 6u3Hece - MOLLHOM TeIEKOMMYHWUKALMOHHOM 060pYyA0BaHMN.

3akoHOMepHoe pelueHne ¢ GUHAHCOBOW TOUKM 3PEHUS - eLLe C CepeinHbl
99-ro roga KomnaHusi Tepnena Gonblune yObITKM B CEKTOPE MOOUIIbHBIX
TenepoHoB. OgHako Ericsson ¢ pblHka He nponageT, TenedoHbl Nog, aTon
packpy4eHHO TOproBoit Mapkoi ByayT, 04eBUAHO, BbiMycKaTb APYrie KOM-
naHum (ckopee Bcero, cuxranypckas Flextronics). MNocne ogHoro m3 xya-
LIMX KBAPTasioB 3a BCIO MCTOPMIO CBOEN KOMNaHuu, pykosoactso Motorola
(http://www.motorola.com) Takxe 06bSBUIIO O CBOUX HAMEPEHUSX 3aK-
PbITb €AMHCTBEHHBI 3aBOA, NO NPOM3BOACTBY MOOMAbHBIX TeNnedoHOB
B CLUA, koTopblit Haxoautcs B FapBapae, MinnmHoiic. 3aBon nnaHupytot
3akpbITb A0 30 MIOHS 3TOro roga. AHaNIMTUKW NONaraloT, 4TO cneayloLen
KOMMaHuei, oTkasasLueiica Bcnes, 3a Ericsson, Qualcomm n Motorola ot
COBCTBEHHOr0 NMPOU3BOACTBA MOOWbHLIX TenedoHos, 6yaeT Nokia.

Intel (http://www.intel.com) 13-3a «cnabbix MHXeHepPHbIX HapaboToK,
Nnoxoro GUHAHCMPOBAHMS U yNpaBNeHWsi NPON3BOACTBOM» MATEPUHCKUX
nnat MK 06bsBUNA 0 CBOMX MaaHax no 3akpbITUIO COOTBETCTBYIOLLLErO 3a-
Bopa B [yapTo-Puko. MNo3apasmm xe TariBaHbLEB, KOTOPblE CyMeNu B Xe-
CTKOW KOHKYpeHTHOI 6opbbe nobeanTb Ha pbiHKE «MaTePUHOK» OAHY M3
aKysl aMepuKaHCKON 9KOHOMMUKM. Tenepb He TONBLKO Mbl, HO U aMepUKaHLibl
6ynyT cobupatb MK Ha ocHoBe nnat
«Kenton cobopkn» ot ASUSTeK,
Chaintech, Gigabyte, MicroStar...

JNioGuTensam «pasroHa» npouec-
COPOB MOHPABATCS HOBblE BbICOKO-
appekTnBHbIE «Kynepbl» Super Orb
oT komnaHun Thermaltake (http://
www.thermaltake.com/
superorb.htm). O6nagas cBepxHu3s-
KUM TennoBbiIM COMPOTUBNEHUEM
0,66 °C/BT, 0HM 06ecneumBatoT aaxe
nns 60-BaTTHOrO NpoLeccopa BCero
36-rpagycHoe npesbilleHne Temne-
paTypbl KpUcTanna no OTHOLLEHMIO K
okpyxalowieli cpege. 91o obecneunsaet
HOpMasbHbIV TennoBol pexxum ans 1,2 My,
Athlon, pagorHanxoro o 1,5 I'u. Arano-
rmynblii kynep Indigo Orb (http://
www.thermaltake.com/twafr02.htm) npen-
HasHayeH gns Pentium 4 (no 2 I'Ty) m
nmeeT etle 60nbly0 3PPHEKTUBHOCTD -
ero TennoBoe conpoTuBieHne pasHo 0,42
°C/BT 1 npeBbilLeHne TemnepaTypsbl 25 °C.

Novel Concepts, Inc. (http://
www.novelconceptsinc.com) nonyyuna gsa nepsbix nateHta US
6.158.502, US 6.167.948 Ha HOBbIVi MeTOL, OXNaXAEHNS YUMOB - TEnno-
pacceuBarenb IsoSkin™ (Isotermal Skin - nsotepmuyeckas 060n04ka).
ToHkas (0,5 MM) MHOrocnoHas nnacTvHka IsoSkin BHyTpu cocTouT n3
MHOXeCTBa KanuisipoB C LLMPKYAVPYIOLLLEeH TEeNI0NPOBOASLLEN XUAKOCTbIO
(AMCTUNANPOBAHHON
Boaoi), obecneyn-
Bas obuiyio Tenso-
NpOBOAHOCTb MaTe-
pvnana B naTb pas
nyylle, Yem y meau.
Bnarogaps cTonb Bbl-
COKOW Tennonposoa-
HOCTM, NOBEPXHOCTb
IsoSkin cnoco6Ha oT-
BOAUTL NpumepHo 20
BT ¢ kaxporo keaa-
paTHOro caHTumeTpa
nnowaan. Mpototmn

\

TsoSkin Thermal Resistance vs. Power Load

Resistance = (0.23360415 + 0.0024620384 Load)’
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IsoSkin™ pns npoueccopos MK BbINonHeH 13 monubaeHa, meeT pasme-
pbl 71x71x1 MM, maccy 36 rpamm, u «3apsixeH» 0,32 MUIIMANTPaMn BOAbI.
OH oTBOAMT 75 BT Npn pasHOCTM TemnepaTyp HarpeBaemoii n oxnaxaalo-
Leit cTopoH Bcero 15 °C, 4To COOTBETCTBYET TEMI0BOMY COMPOTUBIIEHNIO
Bcero 0,2 °C/BT. Novel Concepts yTBepxaaeT, 4TO Npyv MaccoBOM Mpou3-
BOACTBE LieHa IsoSkin™ cocTaBuT BCEro HECKONbKO LLEHTOB 3a KBazpart-
Hbli CaHTUMETpP (OCTanbHOoe, HaBepHsika, ByAyT COCTaBMsATb JMLEH3NOH-
Hble oT4ncneHns ©).

30 sHBaps Intel npeacrtasuna (http://www.intel.com/pressroom/
archive/releases/20010130comp.htm) HOBble CBEPXHM3KOBONbTHbIE U
YNbTPa3KOHOMMYHbIE Mpoueccopbl A HocuMbix MK kateropun sub-
notebook. Mpu Hanpsxeuun meHee 1 Bonbta Pentium® Il Intel®
SpeedStep™ npoueccop
ymeeT onpepensitb, Korna
MK «cab-HoyTOyK» nopkmto-
YeH K ceTu, a koraa nutaert-
Cs OT aKKyMynsiTopoB, U B
nepBOM Cryyae BblaaeT Mak-
CUManbHYI0 NPOU3BOANTE b~
HOCTb (TakToBas yactota 500
Mlu, cuctemHas wuHa 100
Mrlu), a BO BTOPOM - nepe-
XOAMT HA 9KOHOMWYHBIN pe-
xum (300 Mlu) ¢ noTpe6-
neHuem Bcero 0,5 BT. Cu-
ctema QuickStart ymeHbLua-
eT noTpebneHune elle HUXe,
3aTopmaxmsas npoueccop
Ha BpeMmsi Aaxe KOpPOTKMX
nays, Hanpumep, Mexay Ha-
Xatuem knaswv npu Habo-
pe TekcTa (3TO TOMbKO Ka-
XEeTCs, 4TO KBANMPULMPOBAHHBIE MALUMHUCTKN «1ynsaT» MO knaBuaTtype
HenpepbiBHO: 300 MunnncekyHa [0 Habopa cneaytoLlein 6yksbl - 3TO Lie-
Nl rog, ans 500-merarepL,0BOro npowueccopa).

Toshiba aHoHcupoBana ceoii HOBbIV 4yun - TC35273XB, copepxalumin
12 M6uT namsitn » MPEG-4 koaek Ha 6a3e 70 MI'y, RISC appa. OH cnpas-
nsetcs ¢ suaeonotokom QCIF (176x144, 15 kaapoB B CekyHAy) U 3BYKO-
BbIMU [aHHbIMK, noTpe6nas Bcero 80 mBT (http://www.toshiba.com/
taec/press/to-124.shtml).

KomnaHumn Snell & Wilcox (http://www.snellwilcox.com) 1 Equator
Technologies (http://www.equator.com) 1
€034anu Nepsbli LMGPOBOIA CUrHANBHBIN NPO-
LLleccop - annapartHbiii Bugeokoaek MAP-CA
(Media Accelerated Processor) no TexHono-
rmn VHS-plus/Megabit-minus™, koTopbiii
no3BonsieT nepeaasaThb Mo LUMGPOBLIM KaHa-
nam BMAEO C KayecTBOM Bbilwe VHS npu no-
Toke Bcero 800 Kout/c.

Komnanus Project Mayo, ocHoBaHHas pas-
paboTynkamm «NoAMoNLHOro» Kofeka At CO3AaHUS U MPOUTPbIBAHUS BU-
neodaiinos DivX (cMm. «PX» Ne5/2000, ¢.8, 9), Bbinoxunna NCXoaHble Koabl
HosoW Bepcuun DivX B WHTepHeT (http://www.projectmayo.com/
opendivx). [0 MHeHWIO NpeacTaBnTenen KOMNaHMn, 3To NOMOXET PasBu-
TUIO (yXe roToB yCOBEpLUEeHCTBOBaHHbI BapnaHT DivX Deux) 1 pacnpoct-
paHeHuio DivX, co3gaHnio MynbTUnIaTPOPMEHHbIX BEPCUIA.

Beiwna HoBasi Bepcusi nporpammel Global DiVX Player - 1.8.0. OHa
npefHa3HayeHa Ans npocmoTpa BMAEO U UCNOJIb3yeT MeHbLUe CUCTEM-
HbIX pecypcoB, Yem Windows Media Player. Mi3HavanbHo paspabaTbiBa-
nace ana npocmotpa DiVX daiinos, Ho ceitvac yxe nopnepxusaet VCD,
MPEG, AVI n ASF Bugeodopmartsl. BecnnatHo ckavaTtb ee MOXHO ¢ http:/
/www.gdivx.com/player.php .

A Microsoft B 0TBeT Ha B3pbIB NONyNSpHOCTM Buaeokoaeka DivX, koTo-
PbIli MO CYTU SIBNSIETCS «B3IOMaHHbLIM» BapuaHToM kogeka Microsoft MPEG-
4 (v.2 1 v.3), npeacrasunna CBOM HOBble MyNbTUMEANA-TEXHONOMMK - BeTa-
Bepcuv Windows Media Video 8 n Windows Media Audio 8. Ha «xuBbix»
npumepax ( http://www.microsoft.com/windows/windowsmedia/en/
compare/quality.asp) [0BONbHO yOeaVTeNbHO A0Ka3bIBAETCS, YTO HOBbIE
kopekn Microsoft nossonsaioT
nobutbcs 6nnskoro k DVD Bu-
peokayecTtBa (640x480, 25
KaApoB B CekyHAy) npu noto-
ke 500 Kout/c, a 6nm3koro k
VHS (320x240, 25 kagpoB B
CeKyHAy) B1uaeoka4ecTsa - npu
notoke Bcero 250 Kéur/c. 310
npumMepHo Ha 30% 3KOHOMHee,
4YeMm y COBCEM HeJaBHO paspa-
60TaHHbIX kogekoB Windows Media 7 (700 n 300 K6ut/c cOOTBETCTBEHHO
Ans DVD u VHS), KoTopble NprMeHeHbl B HabypaioLLeM nonynspHOCTb Npo-
urpboiBatene Windows Media Player 7 (http://www.microsoft.com/
windows/mediaplayer/download, oH e nmeeTcs B cTaHAAPTHOM NOCTaBke
Windows ME), 1 BBOE 3KOHOMHEE €llle 0OHOro KOHKypeHTa - RealVideo 8
(RealNetworks, http://www.realaudio.com). lNoBbllleHne KayecTBa Cxa-
TUS [JOCTUTHYTO NPUMEHEHeM 13BeCTHoM u3 MP3 TexHonornm cxatus ¢
nepemeHHbiM notokom (Variable Bit Rate) n agyxnpoxogHoro (Two-Pass

Windows Media

BETA
Utility
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Encoding) kogunpoBanus. 3sykosoii kogek Windows Media Audio 8 Toxe
BreyaTnser - emy Ans LOCTUXEHUs KayecTBa, 6nmskoro k CD, pocrarto-
4yeH notok Bcero 48 Kout/c, a npu 64 K6ut/c oH obecneunBaeT nyyliee
Ka4yecTBO, YeM cTaHaapTHbIi MP3-koaek 128 K6ut/c. AnnapatHble Tpebo-
BaHWUSA Ans HopmanbHov paboTtel Windows Media Player no HblHeLHUM
MepKaMm [OBOJILHO CKPOMHbIe - Pentium 120, O3Y 32 MB, Bugeoagantep
c nopnepxkor 256 ugeToB. CneumanbHbix HOBbIX «Nneepos» nog Windows
Media 8 He TpebyeTcs (3TO LOBONLHO HEOObIYHO Ans Microsoft) - HoBble
kopekun yxusatotca ¢ Windows Media Player 7 n Windows Media Player
6.4, npuyem 3anpoc 06HOBNEHUSI KOAEKOB HOPMUPYETCS aBTOMaTUYECKM
npu NepBeoit nonbiTke 3arpy3kn daiinos Media 8; ecnu Bbl B 3TOT MOMEHT
nopknioyeHsl K IHTepHeTy, TO 3arpyska U MHCTanN[Luus HOBbIX KOAEKOB
(okono 700 knno6aiT) MoxeT ObiTb BbiNOIHEHA aBTOMAaTUYECKM.

Monynspxeii MP3-nneep WinAmp (http://www.winamp.com), Hauu-
Has ¢ Bepcuun 2.64, cnocobeH TPaHCKOAMPOBATb NOObIE MOHATHLIE emy
BXxoZHble dpopmatel (WAV/MP3/MOD u ap.) B Windows Media Audio -
daiinsl ¢ paclumperHnem wma n 6utpeiitom ot 5 no 160 Kéut/c. ns atoro
B MeHio Options - Preferences - Output npeaycMoTpeHa BO3MOXHOCTb Ha-
npaBsuTb BbIXoA, B daiin nocpencrsom nnarvHa NullSoft WMA Output plugin
v.090 [OUT_WM.DLL]. Pa3ymeeTcs, BOCNpou3BoanUTbL wma-bainbl oH
TOXe ymeerT.

M npapoautenn MP3 He cToaT Ha MecTe - noapasgeneHne Coding
Technologies n3sectHoro Fraunhofer Institute (http://www.iis.fhg.de),
B koonepauun ¢ Thomson Multimedia (http://www.thomson-
multimedia.com), BnagetoLve nateHTaMmn Ha anroputMbl MP3, ¢ He6onb-
UMM 3ano3faHnem, HO-Taku 3aBepLuatloT paspaboTky HoBoro dopmara
ayomocxkatusi - MP3Pro, yxvmMaroliero ayamMonoTok BABOe TLiaTeNbHee,
4yeM npuBbIYHLIA MP3: ans «6nuakoro k CD» kavyecTBy Tenepb 6yaeT foc-
TaTo4HO 64 K6ut/c. B otnmume ot MicrosoftoBckux kogekos, MP3Pro He
6yneT copepxaTb BCTPOEHHbIX CUCTEM 3aLLMTbI OT HECAHKLIMOHMPOBAHHO-
ro KOMMPOBaHUS, 4TO, HECOMHEHHO, paayeT MeNoMaHOB 1 paccTpaneaeT
aKy/-rvraHToB 3BYKO3anucu.

BrnipoyeM, camblM «OTKpbITbIM» 13 MP3-nof06HbIX KOAEKOB SIBASETCS
nosismBlmniica HepasHo OggVorbis ot Xiphophorus (http://
www.vorbis.com). Ero pa3paboTunku kak Kogep, Tak U aekomep (cylie-
cTBYIOT nnaruHel ans WinAmp, Sonique v apyrux MP3-nneepos) caenanm
He TOMbKO 6ecnnaTHbIMU, HO U OTKPBIIN UX UCXOAHbIE KOAbI Anst Nto6oro
3aMHTEpPeCcOBaHHOro Nnua. Henb3s ckasatb, YTO MO KA4eCTBY M CTEMNeHu
cxaTus Ogg MMeeT NperMyLLEeCTBa MO OTHOLLEHUIO K KOHKYpPEHTaM, a BOT
YHMBEPCANbHOCTU eMY AENCTBUTENbHO He 3aHMMaTb - B HEM LUTATHO 3a10-
XeHbl 6UTpeliTbl 0T 8 00 512 K6UT/C M BO3MOXHOCTb paboThl HE TONLKO C
[BYMSi CTepeokaHanamu, u gaxe He ¢ 5+1, kak B Dolby Digital, a ¢ 255
3BYKOBbIMU kaHanamu!

RealNetworks (http://www.realaudio.com) B HOBOI Bepcuu ayamo-
kopeka RealAudio 8 ckoonepvpoBanachk ¢ Sony v 1cnonb3oBana ee anro-
putm cxatus ATRAC3 ¢ TexHONornen 3awuTbl OT HECaHKLIMOHMPOBAHHO-
ro konuposanus Sony OpenMG. MoaaepxusaioTcs Gutpeiitsl 0T 16 00
352 KéuTt/c, a pns «<6nunskoro k CD» ka4yecTBy, kak yTBepXAaeTcs, [ocTa-
TOYHO 64 K6ut/c. O6e KOMNAHUN HAZEIOTCS, YTO OT MHTErpauMn MuUnm-
OHOB MHTepHeT-nonb3osartenet RealAudio n Bnagensues LMPPOBLIX NOP-
TaTVBHbIX ayAnonneepoB Sony B BuIUrpbILLE OCTaHyTCs Bce. OAHako, cpas-
HeHue HoBoro RealAudio (unTaiite - ctaporo ATRAC) ¢ MP3 u WMA, npo-
BeJEeHHOe He3aBUCMMbIM akcnepTtom BpanaHom [avineptom (http://
www.commvergemag.com/commverge/issues/2000/200012/12dd7.asp),
roBOpPUT SBHO He B nosib3y RealAudio, KOTOpLIA CyLL,EeCTBEHHO yCTynaet
Kak Nno kayecTBy 3ByKa, Tak 1 MO CKOPOCTM paboThl.

Bce coBpemeHHble MPEG-ayano kogekn (MP3, WMA, AAC, LQF,
ATRAC v ap.) obecrneunBaioT BbICOKYIO CTEMEHb CXATUS ayAMOOAHHbIX -
oT 10 po 30, HO OTHOCSTCS K rpynne «C notepsiMu» (10ss) - 4eKoAMPOBaH-
HbII CUrHan, CTPOro roBopsi, He CoBNaaaeT ¢ koavpyemsiM. MNpasaa, cpen-
HeMmy, a Npu BbICOKNX BUTpeliTax aaxe TPEHUPOBAHHOMY C/yXy MOYTU He-
BO3MOXHO YN0BUTb 3TO HECOBNaaeHne, HO TeM He MeHee cpean High-End
ayanopunos 1 MenomaHoB oTHolueHne K MP3 [0BoNbHO NpeHebpexuTenb-
Hoe. MuoHep MO pns 3ByKOBOro npumeHenus - ¢dupma Sonic Foundry,

a&/| SONIC FOUNDRY*

o6paTuB BHUMaHue Ha
TO, YTO cerofHs o6bem
«BUHYecTepoB» ana MK
Ha nopsaok, a To 1 ABa
6onblue, YeM Ha 3ape
MP3, npuwna k BbiBOAY,
4TO HblHEe pa3mMep PaliNioB yxe He ABNSETCS «y3KMM MEeCTOM» KOMMbloTep-
Horo 3Byka. PaspaboTaHHsblii Sonic Foundry ansi npodeccrmoHansHoro npu-
meHeHus kopek Perfect Clarity Audio o6ecneunBaeT MeHbLUNIA KO3 DU~
LMEHT ckaTust - 1o 5, Ho paboTaeT kak ¢ 16, Tak 1 ¢ 24-pa3psgHbiMy ayamo-
[aHHbIMUK, W, CaMoe raBHOe, He Noape3aeT Jaxe HeC/blMMbIe COCTaB-
nsolwme ayamocurHana - oH oTHocutcs K rpynne «lossless» (6e3 mo-
Tepb, T.e. AEKOAUPOBaHHbIA CUrHAN UAEHTUYeH opuruiany). becnnat-
Ho 3arpy3utb SIREN™ XPress 2.0 (ans Windows 98, ME, 2000) ¢ koze-
koM Perfect Clarity Audio MmoxHo ¢ caitta http://www.sonicfoundry.com/
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TexHoNnor Nno NPon3BOACTBY KOMNAKT-AMCKOB MaTbio Jlaikom v nonu-
rpacuct Tam CTun paspabotanu cnocod M3roToBNEHWNS KOMNAKT-AUC-
KOB TOJILMHOW B 5 pa3 MeHblie 06bl4Hbix CD mnm DVD. HoBblit anck
0Ka3blBAETCS CTOJIb MMOKMM, HTO €ro MOXHO CKPYTUTb B TPYOOUKY MK CO-
BepLUeHHO 6e360N1e3HEeHHO CAenaTh NPUIOXKEHUEM K XYPHany 1 aaxe ra-
3eTe (NPUMEPHO Tak Xe, Kak Koraa-To npunaranncb rubkme rpamnnacTuH-
kv K xypHany «Kpyrosop»). CosnaHHas umu komnanus ThinDisk Media
HapeeTcsl, YTo M300peTeHNe HANAET cnpoc, Beab CE6ECTOMMOCTb MMOKMX
KOMMaKT-AMCKOB OKa3blBAeTCs BABOE HMXe, YeM OObl4YHbIX; Mpasaa, Ans
ero Ucnonb3oBaHus B 06bi4HbIX CD-npuBoaax NpuaeTcs NpUMeEHsTL cne-
LunanbHbIi gepxarenb.

Plextor (http://www.plextor.com/english/news/press/
pr01302001.html) npeacrasuna HoBoli E-IDE ATAPI-4/P10 Mode 4/
DMA Mode 2 CD-RW npuog, PlexWriter™ 16/10/40A, cnocobHbili 3a-
nucbiBaTtb CD-R co ckopocTtbio 16x (2,4 M6alit/c), CD-RW - 10x (1,5
M6aiiT/c) n cumTbiBaTh CD Ha 40x (6 M6aiiT/c). OTO 3HAYMT, YTO NO CKO-
POCTU YTEHUSI OH YXe He yCTynaeT «06bl4HbIM» (HEMULLYLLMM) NpUBOAaM,
a Ha 3anucb 650-merabaiTHOro aucka yinaer BCero natb MUHYT. Ecim e
TpebyeTcs ckonupoBaTb kakoi-nnbéo CD, To Ha BClO npouenypy (4TeHune
MCTO4YHMKA U 3aNnCb HOBOMO) YNAET OKONO 7 MUHYT.

Sony u Philips B KoHLe npoLunoro roga paspaboTanu HoByto cneumm-
Kaumio koMmnakT-gucka - «Purple Book» / Double Density CD (DDCD) - ¢
yABO€EHHOW (T.e. 1,3 F6ailT) eMKoCTbIO. MOBbILLIEHNE EMKOCTU JOCTUTHYTO
yNIOTHEHVEM Lwara gopoxek ¢ 1,8 o 1,1 MKM 1 yMeHbLLEHMEM MUHUMANb-
HoW AnnHel nuTa ¢ 0,833 po 0,623 MkM 1 noaTomy TpebyeT HOBbIX ONTH-
4eCKMX CMCTEM C MOBbILLIEHHONM anepTypoii. To ecTb ans pabotel ¢ Purple
Book TpebytoTcs npuHumnuansHo Hoeble CD-gpaiisbl. A BoT TDK (http://
www.tdk.com) BmecTe ¢ kanudopHuiickoir Calimetrics (http://
www.calimetrics.com) npogemoHcTpuposanu HoBblit ML-CD (MultiLevel
CD), B KOTOPOM eMKOCTb yBenuyeHa B 3 pasa (mo 2 l6aitt) 6naropaps
npumeHeHuio TexHonorun MultiLevel Recording™ - MHOroyposHeBoii 3a-
nicu, He TpebyloLLei HOBOM ONTUKN U MeXaHWKKU. MNoHafobuTca TONbKO
nopaboTtka cucteMbl ynpasneHns GoKyCHpoBKOi M 06paboTku (4To Bre-
yeT 3a coboil Tonbko 3aMeHy 4yvna B CD-gpalise), a Takxe WMCNoNb30Ba-
Hne ML-CD-R/RW-60n1BaHOK, LieHa KOTOPbIX XOTb U Bbllwe ($2), 4em 06biy-
Hbix CD-R, HO 3HaunTenbHo Huxe DVD-RAM. CerogHs K komaHae nog-
nepxkn ML-CD yxe nopkniounnuce SANYO Electric Co. (http://
www.semic.sanyo.co.jp/index_e.htm), Mitsubishi Chemical Corporation u
Plextor Corp.

Kopnopauus IBM (http://www.ibm.com) o6bsiBuna o Bbinycke HOBOro
DVD-RAM Internal IDE Drive 9,4/4,7 «Stealth Black», koTopbli1 cnoco6eH
3anucbiBaTh UHOpMaumio Ha 06e ctopoHbl DVD-RAM puvcka. Takum
06pa3oM, Ha OJHOM AMCKE MOXHO Pa3MecTuTb A0 9,4 6aiT AaHHbIX. ITO-
ro o6bema AO0CTaTO4HO ANt paboTbl C aHMMALMEN, NOTOKOBLIM BUAEO U
apyrumu dainamu, pasmep KOTOpbIX UCHUCSETCS YXe He merabariTamu,
a rurabavitamu.

Kopnopauus Sony 06bsiBMna 0 pa3paboTke HOBOW TEXHONOMMM 3anncu
MHGOPMALMM HA MArHUTHYIO NIEHTY, KOTOpasi MO3BONSIET YBENNYUTb MOT-
HOCTb 3anucu 1o 6,5 M6aiT/kB. AiM, 4To B 17 pas Bbille, YeM Y HblHEeL-
Hux 50...130-rurabalitHeix ctpmmepos Advanced Intelligent Tape™ (AIT-
2) Ha 8-MM KapTpuaXax C yNnyyleHHOW MeTannoHanbineHHon (Advanced
Metal Evaporated - AME) nextoi 1 runepmetannunyeckumu (Hyper Metal™)
MarHuTHeimMn ronoskamn (http://www.sel.sony.com/news/news/ccpg/
76.html). Takas NNOTHOCTb 3anNMCcK NO3BONNT HAKanAMBaTb B 8-MM KapT-
puaxe nipopmaumio o6bemom ao 1000 MGaitT. Pabounii cnoit HoBoi
MarHWTHOM NEHTbI COCTOUT U3 CMecu kobanbTa 1 okcmaa kobanbTta, a no-
BblLLEHWEe NAOTHOCTM 3anucu AOCTUIHYTO 3a CYET ONTUMMU3ALMKN YCIOBUIA
npotiecca ocaxaeHus naposoit dasbl NpyM 06pa3oBaHUN TOHKOTO MarHUT-
Horo cnosi. OCHOBHble MokasaTtesin HOBOro popmaTta - LUMPUHA A0POXKKM
0,8 MKM, MYHMManbHas AMHA BOJSHbI 3anvcu ogHoro 6uta 0,1 MkM (npwm
OTHOLeHUW curHan/wym 26 ab). Ons cHMTbiBaHWUS MHGOPMALMN UCMOMb-
3YI0TCS MAarHUTOPE3NCTUBHbIE FONIOBKM, aHANIOrMYHbIE MPUMEHSIEMbIM B CO-
BpPeMeHHbIX «BUHYecTepax» (Giant Magneto Resistive). Sony HamepeHa
MCMONb30BATL HOBYIO TEXHOMOMMIO ANs pa3paboTku Pe3epBHbIX CUCTEM
XpaHeHns cBepx60blLoro 06beMa AaHHbIX.

AdnoHckas Melco Inc. (http://
www.melcoinc.co.jp) Hayana nocTaBku NepBbIX
«BHeLHUx» BUHYecTepoB DUB2-GT60G-LC\LG
emkocTblo 60 6aiT ¢ uHTepdeiicom USB 2.0
NpOMNyckHOW cnocobHocTbio 60 M6aiiT/c, KoTo-
pble MOTryT COCTaBUTb CEPbe3HYI0 KOHKYPEHLMIO
JIEHTOYHBIM U OMTUYECKUM YCTPOICTBAM pe3ep-
BHOrO KOMMPOBAHUS. YCTPOWCTBA MOXHO 3aka-
3aTb NPSMO Ha caite GUPMbI.

Jnpep cbeMHbIX AUCKOB 6ONbLLON eMKOCTH - kKoMnaHus lomega (http:/
/www.iomega.com) pa3spabotana HoBylo «6ombBy» - HakonuTenb
Peerless™ ¢ auckamu emkocTbio 5, 10 1 20 F6aitt (http://iomega.com/
peerless/index.html). OH moxeT pa6otaTtb kak ¢ MK IBM PC, Tak u
Macintosh®, a nogkniouaetcs yepes FireWire, USB nnu SCSI nHtepdeii-
cbl, o6ecneumBas ckopocTb 06MeHa no 15 M6aiit/c. Cam HakonuTenb
(BbicoTa 13 cM, WwupuHa 10 cM) 4yTb Gosblie COBCTBEHHO ANCKa, ero LeHa
$249 n uena auckos $129 (5 Gaitt), $159 (10 IGainT), $199 (20 GaiiT)
COOTBETCTBYET CTOMMOCTV XpaHeHust ofgHoro mMerabaiTta nopsgka 1 ueH-
Ta. HoBliecTBO, NO3BONMBLLIEE PE3KO MOBLICUTL MIOTHOCTb 3aMUCK - ro-
JIOBKW 3aNMUCU U YTEHWS Tenepb pa3MeLLaloTCs He B HakonuTene, a B rep-
METUYHBIX CbEMHbIX AMCKax. Y4nTbiBas Ha Nopsipok 6onee BbICOKYIO CKO-

poOCTb 3anucu, Yyem y

g NOTEHLMANbHbIX KOHKY-

'Iome PEHTOB - OMTUYECKUX

© DVD-RAM, DVD-RW

nnn DVD+RW, un npwu-

MepHO OAMHAKOBYIO CTOMMOCTb MerabaiiTta,

Peerless™ moxeT ObICTPO CTaTb TakvM Xe CTaH-

[apToM, Kakumu B CBOe Bpems cTanu lomega
Zip® 1 Jaz®.

Euie opHa HoBuHKa oT lomega - MP3-nneep
HipZip™ Ha ocHoBe 40-merabaiTHOro MarHuT-
Horo gucka PocketZip™ (paHee HasbiBancsa
lomega Click™, ctoumocTb gmcka $10), koTopbii
B 5 pa3 MeHbLLUe Mo guamMeTpy, 4eM KOMNaKT-ANCK.
JnTunit-nonHas 6aTapes obecneyveaet 12 yacos
HenpepblBHOW paboThbl, @ HA OAMH AWCK Yepes
USB uHTepdeiic ¢ MK moxHo 3anucaTb go 80

MWHYT My3blkn B popmatax MP3 unu
Windows Media.

KomnaHua Harman Multimedia BbI-
nyctuna High-End ayauocuctemy ans
komnbioTepos (http://www.harman-
multimedia.com/phase_ll/html/
hsticks_overview.html). lusaiH cuc-
TeMbl SoundSticks™ HanomuHaeT xu-
MUyeckoe 060pyAoBaHMe (Y4yTb M HE MHOMMAHETHbLI CAMOrOHHbIM anna-
paT ;-) C NPOTAHYTLIMW BHYTPU NPOBOAAMMU. 2 KOOHKU AnameTpoM 51 mMm
1 BbICOTOW 254 MM C YeTblpbM$i QiOAIMOBLIMM AMHamukamu (2x10 BT) u
cabBydep ¢ 6-a101iMoBbIM AMHamnkom (20 BT, 232x258 Mm) BecsiT 0kono
3 k" 1 obecneynBaloT AManas3oH BOCMPON3BOAMMbIX 4acToT OT 44 'y, fo 20

k'u. MpoaykT 3asBneH kak ayamocuctema (ueHa ok. $150) ana MK
Macintosh 1 nogknio4aetcsi k komnbloTepy yepes wnHy USB. Mexay Tem,
KoMnaHus yBepsieT, 4To SoundSticks npekpacHo pa6otaeT u ¢ PC-nnat-
$opmoit, npuuem Windows ME nopaepxvsaeT ons ycTponcTaa GyHKLMIO
«plug-and-play».

YT06bl yCTPaHUTb HEHATYpasbHYIO JIOKANIN3aLmIo 3BY-
KOBOW KapTUHbI B FOJI0BE CyLIaTeNs, MCNOJb3YIoLLEero
cTepeodOHMYecKne ronoBHble TenedoHsbl, a Takke AaTbh
eMy BO3MOXHOCTb NPOCYLUNBATbL HE TONLKO CTEPEOD, HO
N «TpexMepHole» ¢poHorpammel B popmartax Dolby
Surround, Dolby Digital 5.1 u ap., Dolby Laboratories
Inc. Hauana nNpoaBMXeHne CBOEN HOBOW «PULLIKN» -
Dolby Headphone (http://www.dolby.com/headphone). Ctporo roso-
psi, 910 paspabotka manoussecTHoli dupmbl Lake Technology (http://
www.lakedsp.com/products/dh/how.htm), kotopas B 1991-97 rogax Ha

0[]
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OCHOBe TLLaTEeNbHbIX 3KCMEPUMEHTOB M MOLENNPOBAHUS Kak CIyXOBOro
annapara 4yenoBeka, Tak U aKyCTUKU TUMOBOrO NOMELLEeHUs ANs Npocny-
LMBaHUS co3pana TexHonoruto Lake Personal Surround. MHorokaHasbHble
3BYKOBbIE CUrHasbl NPeobpasyloTcs LMGPOBLIM CUTHABbHBIM NPOLIECCOPOM
TakuMm 06pasom, YTO NPOCNYLUIMBAHNE [IBYX HOBbIX CUHTE3MPOBAHHbIX Ka-
HanoB Yepe3 rosioBHble TenedOoHbl NMONHOCTLIO BOCCO3aaeT Bce (GaHTOM-
Hble MCTOYHWMKM 3BYyKa (He TOMbKO CnpaBa Wiu Cnesa, HO W nepeg u 3a
cnyliaTenem), KOTopble MOXHO ObifI0 paHee OLLYTUTb TONLKO NOCPEeACTBOM
CNOXHOW 1 [0POrocTosilleri MHOrokaHanbHOM akyCTU4YeCcKon cuctemsl. B
okTs6pe 98 ropa Lake nopgnucana ¢ Dolby cornalieHnue o «packpyTke»
HOBOW TexHonoruun nog mapkon Dolby Headphone, a ceroaHs yxe rotosbl
He[oporvie cneuyann3mpoBaHHble CUrHabHbIe NPOLLEeCCopbl kak oT Analog
Devices (ADSST-Melody 1000), Tak n ot Motorola (DSP56367). MepBbii,
kpome Dolby Headphone, ymeet nekoguposate Dolby Digital 5.1, MPEG-
2 AAC, MP3, Dolby Pro Logic Il, a BTopoli - ewe n DTS, DVD-Audio, THX
+ Surround EX, Pacific Microsonics HDCD. O6a HaueneHbl Ha 6yaywiune
«KapMaHHble JOMaLLHMeE TeaTpbl».

24-pa3papHbiii penbta-curma ALM Burr-Brown ADS1216 (http://
www.burr-brown.com/databook/ADS1216.html) BbinonHEH NO TEXHONO-

rumn No Missing Codes co csepx-
ManowyMsLWUM BXOAHbIM Andy-
cunuTenem, rapaHTupyloLen nH-
TerpasnbHyio HefmHelHoCTb He 6onee 0,0015% 1 peanbHO 22-pa3psaHyIo
TOYHOCTb. Mpun HanpsxeHun nutanus ot 2,7 no 5,25 B oH notpebnset
MOLLHOCTb He 6onee 1 MBT 1 neanbHO NOAXOAMUT ANt cMcTeM cbopa AaH-
HbIX, U3MepuTenel KPOBSHOrO AABNEHUS, MOCTOBbIX JATYMKOB W Ap. U3Me-
pUTEeNbHON annaparypsl.

MpeoGpa3oBatenb YacToT AuckpeTusauum Analog Devices (http://
www.analog.com) AD1896 aBTomaTn4yeckn pacno3HaeT 4acToTbl AUCK-

petusaumu (Fs) BxogHoro curHana ot 1 o 192

ANALOG Ky, ¢ pa3psigHocTbio 16/18/20/24 n ymeeT «6e3

DEVICES NOCTOPOHHEN NMOMOLLM>» KOHBEPTUPOBATL YaCTO-
Thl ANCKPETU3ALMN BXOOHbIX/BbIXOAHbIX AAaHHbIX

(I2S) kak BHU3, Tak 1 BBEPX B COOTHOLLIEHUU OT 7,75:1 oo 1:8. Ecnu Tpeby-
emasi pa3psAHOCTb BbIXOAHBIX AAHHbIX HE COBMAfAeT C BXOAHOW, TO Bbl-
NONHAETCa ONTMManbHOe NceBaocnyYanHoe crnaxmsanuve (dithering) ¢ tem,
4T06bI MUHUMM3NPOBATL NOTEpPK KavyecTsa 3Byka. OCHOBY ycTpoiicTBa 06-
pasyeT 64-cTyneHyaTblii LM$POBOV GUNBLTP C KOHEYHON UMMYNbCHON Xa-
paktepuctukoli (FIR), coBmecTHo ¢ FIFO peructpom, undposoit PAMY un
ynpaensiembIM fenmTenemM obecrneynBaioLnii MHTEPNOSLIMIO BXOAHBIX OT-
cyeToB C kK0apduumeHToM 22°, a 3aTeM BbIOOPKY C 3aAaHHON 4acTOTOM
JAVCKpeTM3aumm Beixofa. Takoe NOCTpoeHne o6ecneymBaeT noyTh naeasnb-
Hoe npeo6pa3oBaHVe C OTHOCKTESIbHbIM YPOBHEM LLIYMOB M UCKaXeHWIi OT
-124 po -138 pb (B 3aBMCMMOCTM OT COOTHOLUEHMSI 4acTOT AUCKPETU3a-
unn), a TaKke adpdekTMBHOE NojasieHne OxXuTTepa BXOAHOMO curHana
[axe Npu paBeHCTBE 4acToT AnuckpeTndauun (1:1; B 3ToM pexmme MUKPO-
cxema paboTaeT kak nogaevtens Axuttepa). CuHxpoHmsaumio (MCLK)
MO>XHO BbINOJIHSATb OT BHYTPEHHEr0 reHepaTopa (Kak CUHXPOHHO, Tak U acuH-
XPOHHO BXOAY\BbIXOZY) UM OT BHELLHEro B pexumax 256xFs, 512xFs nnn
768xFs. Mpwu HanpspkeHun nutanus 3-5 B notpebnsemblit TOk He NpeBsbl-
waet 20 MA.

HoBelili 8-pa3psigHblii MukpokoHTponnep Motorola 68HC908SR12
(http://www.electronicsweb.com/read/nl20010206/392159) conepxut
BCTPOEHHbIE CEHCOPbI TOKa M TeMnepaTypbl, 3HA4YMTENLHO YNpOoLLas Npo-
eKTUPOBaHWe CUCTEM AUCTAHLMOHHOIO cOopa AaHHbIX.

HoBasi TexHonorus nnasMeHHOro HamblIeHUs, NaTeHTyemas Kopeic-
Kot ¢pupmoii Genitech Inc., aBnseTcs pasHOBUAHOCTbIO TEXHONOMUW Ha-
nbineHns atomapHoro cnosi (ALD), CHMxalowen TONWMHY HaHEeCEeHHOW
nneHkun Ao 10 HAaHOMETPOB - 3TO BCEro NNLLbL TPU AnameTpa atoma. TexHo-
NOrns HangeT NpUMeHeHne Npu HaHeCeHWN OMOKCUMA-TUTAHOBOW MIEHKN
npu N3roToBAEHUN NOCNEAyYIOLWMX NoKoneHnin 4mnos DRAM un HaHeceHun
CerHeToaNeKTPUHECKmNX NIEHOK B NpoLiecce n3rotosnexHns namatm FRAM
(cerHeToanekTpuyeckoi RAM) emkocTbto 1-4 rurabut.

Hepoporas KMOI UC uHCTpymeHTanbHOro ycunutensa Texas
Instruments INA321 (Burr-Brown) oTtnvuyaetcs mansiMm notpebnenu-
eMm - Bcero 40 MKA B Avana3oHe NUTAIOLLMX HanpsxeHuit ot 2,5 1o 5,5 B
M ManblM HanpsikeHneM cMmelLeHusi Hyns - He 6onee 200 MkB. Pasmax
BbIXOLHOro HanpsixeHus Bcero Ha 0,02 B MeHblUe HanpsiXeHUs nuTta-
Hus (rail-to-rail), nonoca 500 Iy, (Ku=5), BxogHoe conpoTueneHune 10"
Om, BxogHasa emkocTb 3 nd (http://focus.ti.com/docs/prod/
productfolder.jhtml?genericPartNumber=INA321).

MateHToBaHHaa TexHonorus dual metal power (natent CLUA
Ne5.486.715) nossonuna pupme Ixys Corp. cospatb moLHble MO TpaH-
3uctopbl IXFD12N50F knacca F, cnoco6Hble pabotate npu Tokax 12 A,
HanpsixeHun 1o 500 B n ob6napatolumx B OTKPbLITOM COCTOSIHUM COMPOTUB-
neHvem ctok-uctok (RDSon) mexee 0,4 Om (http://www.rfglobalnet.com/
read/nl20001201/371317).

Lindposoit curHanbHeli npoueccop PM7800 PALADIN-10 (Power
Amplifier Linearizer And Distortion Inhibitor) ¢vpmel PMC-Sierra Inc.
(http://www.pmc-sierra.com/pressRoom/pr/2000112701.html) pa3pa-
60TaH A1 NOBbILLEHNS IMHENHOCTU 1 3D PEeKTUBHOCTM GA30BbIX NPUEMO-
nepegawoLumx ctaHumin (Base Transceiver Station - BTS) paguoceTteit Tpe-
Tbero (3G) nokonenusi. OH ¢popmupyeT afanTUBHbIE MpeAbICKaXeHUs
ANS KOMMEHCaLUMUN HENIMHERHOCTY LLIMPOKOMOJIOCHBIX yCUnuTenei mowy-
HOCTU, KOPPEKTUPYET HEJIMHENHOCTb aHANOrOBbIX MOAY/IATOPOB, A TaK-
Xe BbINONHAET MArKyl0 KOMNpPeccuio nojaBaeMbix Ha NepefaTymk cur-

Burr-Brown Products
from Texas Instruments

FOBAY TEAHUKA W TEXHOAOTUA

baseband
signal

Basestation
Modem

RF Upconverter

Il

PALADIN

RF Downconverter

sPI

Basestation
Controller

Processor CPUBUS

Interface. Compensation Firmware

(st DSP)

Hanos. Mpoueccop cnocobeH BbICTPO U aBTOMATUHECKM NOACTPanBaThLCS
noJ, XapakTepUCTMKN KOHKPETHOrO TpaHCHBepa U COBMECTHO C AeLLeBbIMU
ycuUnuTensiMn MoLLIHOCTM knacca AB sBnsietcs 6onee apdekTUBHBIM pe-
wennem gns W-CDMA, cdma2000, EDGE u ppyrux 3G-paguoceTeit, 4em
[OPOroCTOSLME YCUNNTENN MOLLHOCTM C HACTPaMBaeMoi BPYYHYIO KOM-
nexcauumeii (feedforward) u mHoronetneseiMu nuHeapusmpywowmmmn OC.
dusnyeckn PM7800 - ato KMOIN BUC ¢ notpebnennem 1,4 BT n pasme-
pamu 31x31 mm B 304-BbIBOAHOM Koprnyce SBGA.
Apogee Technology, Inc. o6Hapono-
Bana CBOIO HOBYIO MaTEHTOBAHHYIO Tex-

DIGITAL AUDIO

AUDIO P:R.t’:}CESSOR Imi! A PO G E E

T TECHNOLOGY, INC.
| PROCESSING Honoruio Direct Digital Amplification

(DDX®) - npsMoro LuppoBOro yeuneHns
3syka (http://www.apogeeddx.com/
apogee_ddxtech.html). B npvBbiyHOM
KaHane UMppPOBOro 3ByKOBOCNpPOn3Bee-
HUSt UMPOBbIE 3BYKOAAHHbLIE OT UCTON-
HUKa NpoxoadaT nocneposarenbHo LLATT-
npenycunmtens-YM34 1 B aHanorosom
BUAE NOCTYNaloT Ha KOHEYHbI 3NeMeHT

5 - AC. KN4 tunosoro aHanorosoro YM34
| (anemeHTbI BLIXOAHOMO Kackaaa B Kiac-

v In' ce AB) eaga gocturaet 50%, noatomy
L. ) [ng noBbIlLIEHNS SKOHOMUYHOCTM MHOTAA
YM3Y4 BbinonHa0T Ha ocHoe LLUMM
(knacc D). B nocnegHem cnyyae KA cy-
LEeCTBEHHO BbIle, HO 3HAYUTENbHBIM
0Ka3blBAETCA CO3aBaeMblil ycunmtenem
YPOBEHb PAAMOYACTOTHBLIX MOMEX - faXe
npy OTCYTCTBUW BXOAHOMO 3BYKOBOIO CUr-
Hana Ha BbIXofe YyCUNNTeNs meeTcs Me-

SPEAKER

DDX ®chnology Vs Analog

Binary

DD X Dam ped Temary

- U nused
v+ Signal

A
Nevrzm ||

Damping

aHAP C NOCTOSIHHOWM aMMIMTYA0M, PABHON HANPSXXeHUSIM nuTaHus. B ocHo-
Be DDX® Takxe nexut LUMM, Ho He o6biyHas (6uHapHasa V+, V-), a Tpexy-
poBHeBas (V+, V- 1 0). Kak BUZHO 13 pucyHka (cnesa - obbiyHaa LLIVM,
cnpasa - TpexypoBHeBast DDX), npu 6unapHoii LUIMM 6nnakomy K Hyneso-
MY YPOBHIO YCUMBAEMOro 3ByKOBOIrO CMrHana COOTBETCTBYIOT NOYTU paB-
Hbl€ LUMPOKME UMMYNbChI NMOJIOXUTENbHOW M OTPULLATENBHON NONSPHOCTH,
B TO BPEMS Kak npu ncnosib3osaHnm DDX® TakoMy xe 3ByKOBOMY CUrHaIy
COOTBETCTBYIOT KOPOTKME (B 4YACTHOCTM, AN HYNeBOro CuUrHana - Hyaesoin
LNNTENbHOCTW) UMMYJbChl MONIOBUHHOM aMnanTyabl. B peaynbTate, kak no-
Kasanu peasbHble UCTbITaHUS, PAAMOYACTOTHbLIE N3NTyHeHUs1 OKa3biBAIOTCS
MeHblle Ha 16-20 ob, a KMNZA npu mowHoctn 10-15% 0T MakcumanbHol
(TMnoBbI pexum YM3Y ¢ yyeToM nukdakTopa My3blKanbHOro curHana) -
Ha 20% BbiLwe, YeM y LM v B 4,5 pasa Bbille, YeM y NIMHeRHOro knacca
AB. Ins popmmpoaHmsi DDX®, kOHeHYHO, 06bI4HbIN 4515 ycunuTeneit knacca
D vHTerpaTop-komMnapatop He NpUrofeH; MOLLHLIMU KIIOYEBbIMU SNIeMeH-
Tamu 34ecCb ynpasnseT UMPppPOBOV CUTHANbHbIN NPOLLECCOP, OAHOBPEMEH-
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FOBAY TEXHUKA W TEXHOAOTUA

HO BbINONHSAOWMNIA PyHKUMK undpoBoro npuemHunka I12S n LLATI. Mpas-
[la, aHanoroBoro CMrHana kak TakoBoro Ha ero BbiIxoAe HeT, OH hopmu-
pyetca nocne ¢unbTpauun TpexyposHesor DDX naccusHbiMu GUNLT-
pamMu HenocpeaCTBEHHO Ha akyCcTUYeckol cucteme. MpakTuyeckylo pe-
anunsauuio TexHonornm pupma npeanaraeT B BuAe ABYX MUKPOCXEM
- AByxkaHanbHoro DDX-koHTponnepa DDX-2000 ¢ MynbTYPEXUMHbBIM
BXOAHBIM UHTepdelicoM, perynsaTopamm rpoMKocTu n 6anaHca, a Tak-
Xe CUCTeMOW MArKOro OrpaHuyeHns, U MOLWHON BbIXOOAHOW CTyneHu
DDX-2060 ¢ uncdpoBbiM UHTEepdeincom, apaliBepamMn U MOLLHLIMU
MOTr-TpaH3ucTopamu ¢ uenaMmu 3awmTtsl, obecneynsatowen 2 x 30
BT Ha Harpyske 8 Om npu koadpuumeH-
Te UHTEePMOAYNSALNOHHBIX UCKaXeHUR He
6onee 0,13% 1 koapPuLMEHTE rapMOHUK
0,33%. KNA nopsaka 87% no3sonser
060iTVCb 6€3 LONONHUTENbHbIX PaAMaTo-
poB. OTHOCUTENbHbLIN YyPOBEHb WYMOB
aToro ymunceta 93 nBA, pa6otocnoco6-
HOCTb COXpaHseTcs B AnanasoHe nutato-
wunx Hanpsixeuun ot 9 no 30 B, opueH-
TUPOBOYHAsA LieHa 06enx mukpocxem $7.

Mukpocxema WM8816 6putarckoit pupmel Wolfson Microelectronics
Ltd. (http://www.wolfson.co.uk/press8816fr.htm) - BoicokokayecTBeH-
Hblli cTepeodOHNYECKUIA PErynsaTop rpPOMKOCTU Ha OCHOBE LIeMNO4KM pe-

| e

@ LMo
LGND (5)
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.
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Crossing Level
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oaTA®) H 4 ontrol [~
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Zero Peak
Crossing Level
Detector Detector

o p—O RIGHT OUT

RGND (12)

RIN (13) h . ,[

[ (18) @ an
AVDD AGND DVDD DGND

(18 RFO

3UCTUBHBIX AenunTtenei ¢ ULMPPOBLIM yNpaBieHneM OT BCTPOEHHOMO KOH-
Tponnepa. CoBMecTHO ¢ AByms BHewHumn OY OP275 obecneunBaetcsa
OTHOLLIEHWE curHan/wym He meHee 100 B (N0 OTHOLLEHMIO K HOMUHASb-
Homy 1 B) 1 koadpduument rapmonmk 0,001%. KoadpduumeHT yeunenus
n3ametsietcs ot -111 no +15 ob c warom 0,5 ab 1 paccornacosaHnem mexay
KaHanamu He 6onee 0,2 g, NpuyYemM NS UCKIOYEHNS UMMYIIbCHBIX MOMEX
KOHTPOANIEp aBTOMATUYECKUN BbIMOAHSET KOMMYTALMIO Pe3nCTOpPoB B MO-
MEHT MPOXOX/AEHUS 3BYKOBbIM CUTHANOM HyneBoro 3HadeHusi. KOHTposn-
nep TaKkxke VMeeT BCTPOEHHbIe MUKOBbIE AETEKTOPbI, MO3BONSIOLLME CKOH-
$urypuposatb APY. lMNpu HanpsxeHun nuTanna 5 B obecneunsaeTcs ana-
Na3oH BXOAHbIX HAanpsxkeHuit oo =18 B.

MakeT nporpamMmHoro o6ecneyeHus NpUKNagHON MaTeMaTuku
Mathcad® (http://www.mathcad.com) nctopuuecku 6onee nonynsipeH
Yy WHXEHepOoB-MeXaHWKOB, YeM Y 3NIeKTPOHLLMKOB. HO B HOBYIO Bepcuio
Mathcad 2001 no6aeneHsl Communication System Design (CSD) Pack -
AononHe-
HUue ansa
pa3paboTku
U Mopenm-

The new Mathcad is here! posaHus
T cucTtem yn-
paBneHus u
o6paboTkn
CUrHanoB,
cucTtem
cBA3K, a
Takxe Signal
Processing
Extension
P a ¢ k
(version 3) -
AonoJiHeHne ¢ 70 BCTPOEHHbIMY GYHKLUSMU aHANOroBbIX U LG POBbIX
CUrHanbHbIX NpoueccopoB. Hayuuncs naket paboTaTb U C 3BYKOBLIMU
dannamun B popmate WAV, a Takxe C ycoBepLUEHCTBOBaHHbIMM HTML/
MathML .

High Frequency Structure Simulator (HFSS) Version 8.0 ¢dvpmbl Ansoft
Corporation (http://www.ansoft.com) - nakeT UHTEPAKTMBHOrO MoAENN-
POBaHWs, pacCYUTbIBAIOLWUIA S-MapamMeTpbl U 3-MepHOe noJje Npous-
BOJIbHbIX NACCUBHbIX 00beMHbIX anemeHToB BY ¢ CBY - pa3bemoB, kop-

8|0,

NCAA
Better. Faster. More Powerful. 2 ﬂ 01

nycoB UMC, aHTeHH ANA COTOBbIX TenedoHOB, CUCTEM CBA3M N APYTNX
MUWKPOBOJHOBbIX YCTPONCTB. [1ocne MoAennpoBaHnNs AONOSHATENbHbIA MO-
Ay/nb MOXeT co3AaThb YacTOTHO-3aBncumMyio SPICE-mofenb anemeHTa, Ko-
TOPYIO MOXHO MPUMEHNTb ANt pacyeTosB nporpammamun HSPICE, PSpice
vnn Maxwell Spice. 30-gHeBHas npobHas Bepcus focTynHa GecnnaTtHo ¢
cavita KOMMaHuw.
OptEM Cable Designer (http://www.optem.com/products/cable.html)
- nxeHepHoe MO ans pa3paboTkn kabenbHbIX CUCTEM Nepenadn AaHHbIX.
MogaenupyeTtcs aneKTpomarHuTHoe nosne U napameTpbl pacnpocTpaHe-
HUS cUrHana no kaGenio UM cucTeme pa3melLeHHbIX B HENOCPeACTBEH-
HOW Gnu3ocTu kabeneid,
R B BUTOM Nape v T.0. (3aTyxa-
PlelalE] 0f alajed 2 wluly HUe, aucnepcusi, nckaxe-
HUS, nepexonHble 3aTyxa-
s | HMS 1 ap.) B AManasoHe Ya-
crtot oo 10 Iu. AHanus
NPOBOAMTCS HA OCHOBE MO-
nenn enbmronbLa, KoTo-
pas, B OT/M4Me OT cTaTu-
4eckux Mofienen nons, yuu-
TbIBAET NOTEPU Kak B Mpo-
BOAHVKE, Tak U B ANSNEKT-

Dmson ke Dasigatlans:  tardn

e
5tze catie

puKe, NOSTOMY pesynbTaThbl
TOYHO OTpaxaloT Kak ad-
ekt 6M30CTH, Tak 1 CKUH-

abdexT.
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46-cTpaHU4yHOE PYKOBOACTBO NO
pa3paboTke paAMoOYacTOTHLIX neyar-
HbIX NNaT, BbIOOPY ¥ ONTUMaNbHOMY pac-
NONOXEHNIO BXOAHBIX/BbIXOAHbIX padbe-
MOB (BK/IOYasi HeobGXoaMMble TeopeTu-
yeckune CBeAEHWs) JOCTYNHO HecrnnaTHo
¢ canta Trompeter Electronics Inc. no
URL http://www.trompeter.com/
assets/product/PDF/pcbdesign.pdf .

dupma-paspaboTynk NOMynsipPHON NPorpaMMbl aHaIM3a ANEKTPOHHbIX
cxem Electronics Workbench - Interactive Image Technologies Ltd.
(http://www.interactiv.com) HoByI0 Bepcuio nporpammbl aHanv3a Hassana
Multisim V6 n po6aBuna k Heit nporpammy paspa-
Electronics 60Tku nevatHbix nnar Ultiboard ¢ ytunuTtoii aBTopas-
%]—kbench MelLeHus ¥ aBTOTPaccUMpoBKu gopoxek Ultiroute
(MakcuManbHbIi pasmep npoekTnupyemoit nnatel 50x50
H nonmoB, 32 cnos). leMo-Bepcuio (OrpaHuyeHne Ko-
m u HISI M NMyecTBa aNemMeHToB Ao 25) Multisim V6 MoxHO 3ar-
' pysuTs c ftp://ftp.interactiv.com/pub/interactiv/
UltlBOAF{D demo/msmdemo.exe , a Ultiboard BmecTe ¢
Ultiroute no URL ftp://ftp.interactiv.com/pub/

4 interactiv/demo/uburdemo.exe .
u |t]ROUTE ®upma TEN-TEC BbinycTuna Hoblii KB TpaHcu-
Bep «JUPITER» (Mopenb TT538), B koTOpom npu-
MeHeHa DSP o6pab6oTka curHana Ha MY 12 klu, aHanormyHas ¢ TpaHcmBe-
pom «PEGASUS». Bcst nHpopmaums o paboTe TpaHcBepa BbIBOAUTCS He
Ha MoHuTOp PC, a Ha BCTPOEHHbI MHOrodyHKLMOHaNbHbI LCD-gucnneii.
OcHoBa TpaHcvBepa - nporpaMmHoe obecrneyeHre, HaxoasLeecs Bo GpnaLu-
namsat. B 6yayuem nonbaosatenn «JUPITER» cMoryT o6HOBNSTL €ro ¢
caiita TEN-TEC (http://www.tentec.com), 106aBnss HOBble BOSMOXHO-
CTW B CBOI TpaHcueep. TpaHcueep umeeT: 34 IF-DSP ¢unbtpa B nprem-
Huke; 18 pasnuuHbix nonoc nponyckanus ot 900 po 3900 Iy B pexume

TeEnTEC
JUPITER

nepepayv; CnekTpoaHanM3aTop peanbHOro BPEMeHW C Nosjocoi ob3opa
o1 240 'y, no 2,4 MI'y; aea VFQO’s ¢ BO3MOXHOCTbIO paboThl HA pa3HeceH-
HbIX YacToTax; PYHKLMIO NNABHOrO M3MEHEHWS MONOChI MPOMNYCKaHWs; CUC-
TeMbl CMeLLeHNs ToHa curHana B pexume CW, RIT/XIT, perynuposaHus
3apepxek npn QSK 1 TX/RX B umdpoBbix BUAAX MOAYNALMN.
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FOBAY TEAHUKA W TEXHOAOTUA

TexHun4eckue xapakTepuCcTuku Bpewmsi nepekn. Ha npuem, BkYas PEX. pasHec. 4-T, He 6onee 20 mc
OpUEHTUPOBOYHAS POSHUYHAS LUEHA .......cccvuvveeeaainnns $1189 (B CLUA)
ooéwme
Moaynsiuns: LSB, USB, CW, RTTY (AFSK), FM, AM - Toneko npuem ®rpma M2 ANTENNA SYSTEMS (http://www.m2inc.com) npegna-
Jwnana3oH 4actot: npuem - ot 100 kl'y o 30 Mry, nepenaya - Bce no- raet NPeBOCXOLHYIO Tpexauana3oHHylo aHTeHHy KT34XA - «KILLER
ouTtenbckne ananasoHsl oT 160 go 10 meTpos TRIBANDER». Pa6ouve ananasoHsl yactoT: 14,0-14,35 MIu; 21,0-21,45
Pacctpovika ... x10 kY Mru; 28,0-29,0 Ml'y, roe aHTeHHa obnajaeT cnepyloWVMU XapakTepuc-

KonnyecTso syeek namstu ... 100 Tukamu: ycuneumem (Gain, dBi) - ot 9,8 no 10,5 B ananasoxe 28,0-28,8
Jonrosp. Hectab. YacTotsl npu 25 °C Ha 30 MMy 3a 1 roa..... +90 'y Mru, 9,2-9,6 (21,0-21,4 MI'LL), 9,1-9,4 (14,0-14,3 MI'L); OTHOLLIEHVEM U3~
lotpebnsiembisi Tok .... 1,5 A (npuem), 20 A (nepesaya) npn 12-14 B

Pa3mepebi ... 12,7 x 30,8 x 33 cm
Macca 5,23 kr
Mepenarunk

BbIXOAHAS MOLUHOCTD .vvveeiiiiieaasisiesasiiianannn, 5-100 BT, cucrema ALC

Mukpo@OHHBIN BXOA ot 200 Om no 50 kOm, vyscTs. 5 MB
lpenycMOTPEHO NoAKIYEeHNE 371eKTPETHOro MMKPOpOHa
TX/RX kommyTauyms: PTT uan VOX npu SSB, FAST nnn SLOW QSK

npn CW
FM nesunauns .. +=5«kly
®opmupoBarHne SSB DSP
lMonasnexue:
HecyLen .. >50 nb

Hepaboyeri 60K0BOW M00CHI .. . >60 nb

M0O0YHbIX U3NYyHEHNIA >40 a6 nyyeHus Bnepepn/Hasapg (F/B, dB) - ot 25 no 29 (28,0-28,8 Ml'u), 19-24
MpunemHuk (21,0-21,4 Ml'u), 17-26 (14,0-14,3 MI'w). BxogHoe conpotusneHve 50 Owm,
YysctButensHocTe npu 10 ab c+uw/w v nonoce nponyckanns 3 'y B KoHHekTop SO-239. Mopgoanmas mowHocTh 3 kBT. nnHa TpasBepckl 9,76
PEKUME SSB ...t 0,35 mkB M, anameTp 76,2 mm. AnvHa HambonbLuero anemenTa 7,62 m. Pagnyc Bpa-

U3bupatensHocTe: 34 DSP ¢unbtpa (300 Iy, 330 My, 375-750 Iy ¢ LeHNs aHTeHHbl 6,56 M. Mnowane ConpoTMBEHNUs BETPY 0Koio 3 M?, a
warom 75 'y, 900-3000 Iy ¢ warom 150 'y, 3,3-6,0 kl'y ¢ warom 300 Iy, pacyeTHas BeTpoBas Harpyska - Ao 160 km/4ac.
8 k') ¢ ko3P PUUMEHTOM NPSIMOYrosbHOCTU He Xyxe 1,5

JnHamuyeckuii anana3oH rpu rnosoce nponyckanus 3 kI n pasHoce cur- BHumanwio ynutateneii «Pagnoxo66u», He umerowmx Aoctyna B VIHTep-
Hana nomexu 50 kI Het. TexHndeckue onucauus (datasheets) 6onbLMHCTBa U3 YIOMSIHYTbIX B
YposeHb wyma npu nonoce npornyckanHus 3 ki ... -126 pbMm pybpuke «HoBasi TexHuka v TexHonorus» (a Takxe B pybpuke «MuHucnpa-
S-METD . kannbposaH Ha S9=50 mMkB BOYHWK») PaANOKOMIOHEHTOB U MHOIME U3 YroMsHyTbIX nNporpamMm (ecamv
[naBHOe n3MeHeHne nosoChl NPOycKaHns CUHXPOHHO no scem 14 (1-g OHW uMeloT cTatyc freeware wnun shareware) Bbl MoxeTe Haiitu Ha CD-R
=45 MIy, 2-9 - 455 kT, 3-9 - 12 KIL) oo =2 kly «Paanoxobbu», KOTOPblE penakums BbilyCKaeT eXeroAHo BO BTOPOM 0y-
TMogaBneune MY ..., . >60 nb roanv BMecCTe C 3/1eKTPOHHbLIMY BapuaHTamMy BCeX HOMEPOB XypHasa 3a rnpe-

lNonasneHne 3epKanbHbIX KaHan0B npuema >60 ab AblayLwmii rog.

SJIEKTPOHHBIE HABOPbI 1 MOAYJIN

AN BALLErO JOMA U CEMbU, OBYYEHWUS OETEM,
NPOM3BO/ACTBA U PEMOHTA 3JIEKTPOHHbIX YCTPOWCTB

@ ycTpoicTBa ANg OXpaHbl KBapTUp, fay, ouCOB U ApYriX NOMELLIEHUIA, a TaKxe
aBTOMOBUElA, MOTOLIMKIIOB, BENOCUNELOB, MENKIX 06bEKTOB 1 INYHBIX BELLEN;
@ 3ByKOBble 1 CBETOBblE 3¢PPeKTbl ANA OXPaHHBIX CUCTEM, PEKNambl,
LETCKIUX UrPYLLEK, LUCKOTEK 1 APYXECKNX PO3birpbILLEi;
MCTOYHMKM nuTaHus ot 1,2 B 1o 30 B Ha pasnuuHbie MakcumarbHble TOKM,
CTabunuanpoBaHHble 11 HeCTabUNM3NPOBaHHbIE, OLHOMONSAPHbIE 1 ABYNONAPHbIE,
Ha (hUKCUPOBAHHOE HaNpAXeEHIe 1 PErynMpyeMbIE;
YCUNUTENN HU3KOIA YacToTbl MOLLHOCTbIO 0T 0,7 BT go 200 Br;
3NIEKTPOHHbIE UTpbl;
YKB-npnemHuKu 1 6ecnpoBofHbie YCTPOIiCTBa CBA3Y;
YNbTPa3BYKOBbIE OTNYrUBATENMN HACEKOMbIX, COBaK 1 rPbI3yHOB;
TaiiMepbl 1 3NEKTPOHHbIE NepeKoYaTeny;
KoMnbloTepHas nepuchepus;
TenechoHHble, ayfuo- N BUAeoaKceccyaphl;
n3MepuTenbHbIe NpUGopLI;
aBTO3NIEKTPOHMKA;
aKycTnyeckue yCTponcTea;
COMYTCTBYIOLUNE TOBAPbI: NIACTUKOBbIE KOpMyca, AMHAMUKN,
CUMOBbIE TPAHCOPMATOPBI PA3INUHOI MOLLHOCTY
Bonee I'IOJJ,pOﬁHO 03HaKOMUTLCA C ACCOPTUMEHTOM U TEXHUYECKUMI XapaKTepucTukamm
MoxHo B Katanore «Mactep KUT»

Cnpatuuaiite karanor «Mactep KUT» B 6nuxaiiluem MarasuHe paguogeranei

-
WHbIE S

10!
SNEKTPORIE VM

WABOPH

«MuTpaKoH» «KnuM» «Mera-3neKTpoHuKa»

Mockga, YkpauHckuii 6ynbsap, 8.15 || Mocksa, yn. Xpomosa, A. 7/1 197101, C.-Metepbypr,
M. «KueBckas» || M. «[lpeobpaxeHckas nnotadp» | | yn. bonbiuas Mylwkapckas, 41

Tenedpon: (095) 937-4103 TenedpoH: (095) 168-7083 1.1 (812) 327-3271, 232-6603

Dakc: (095) 243-5546 E-mail: kimkit@mail.ru hakc: (812) 325-4409

E-mail: mtk@mitracon.ru E-mail: info@megachip.ru
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DX
DX-KNYB «PAANOXOBEMW>»

NPUEM PAOUOMASKOB

MHorune niobuTenu panbHero pagvonpvema vH-
TepecylTcs NpueMoM paamoMasnkos, paboTatoLwmx
B AManasoHax AAMHHBIX U CPeAHUX BONH. DTN Ma-
SKWU NpefHasHayeHbl ANS NPUBEAeHNS MOPCKUX 1
BO3AYLIHbIX CY0B B PaiiOHbl MOPCKMX UNIN a3po-
nopToB.

O6HapyxuTb Ux B apunpe B6AN3N NOPTOB OYEHb
HECNOXHO N0 XxapakTepHbIM NepUOANYECKN NOBTO-
psieMbIM MAEHTUPUKALIMOHHBIM CUrHanam (no3bis-
HbIM), NepepaBaembiM KogoM Mop3e B pexume
06bI4HOM aMNANTYAHOI MOAYNALMK C HecyLueit. B
nepepbiBax Mexay curHanamm obbl4HO n3nyyaer-
Cs NUWb Hecywas yactota. Kpome Toro, paaumo-
Masikn paboTaloT Ha COOCTBEHHOW CeTke 4acToT,
oTAMyaloLWencs oT BewaTenbHol, N NO3TOMY MX
Nerko MOXHO OBHapPYXuTb N0 MHTepdepeHLMNOH-
HOMY CBWCTY, KOTOPbIA BO3HWKaeT B pe3ynbrarte
OMEeHNS UX HEeCYLLMX HaCTOT C HECYLNMHN «BeLla-
NOK» UK Mexay CoBOiA.

Hopeexckune pagnoniobutenu Keen Apte Onb-
ceH, CBeH MapTuHCeH 1 Op. B pe3ynbrarte Kpo-
noTNMBOIN paboTbl MO MOHUTOPUHIY PaANOMasKoB
Ha npoTsxeHun 6onee 20 neT co3panu GloaneTeHb
«CeBepHblii masik» («Northern Beacon»). B Hero
BXOAST Masiku MHOruUx cTpaH EBponbl 1 AMepuku.
MonHbIN NepeyeHb MasikoB Bbl MOXETe HaWTu B
MHTepHeTe no apapecy www.dxlc.com/
northernbeacon/ Huxe npuseneHbl 4acToThl, No-
3bIBHbIE Y1 MECTOMONOXEHNUS HEKOTOPbIX paanoma-
SKoB CTpaH 6biBlwero Cosetckoro Cot3sa, nome-
LLeHHbIX HA 3TOM caiiTe, Ha3BaHWUs KOTOPbIX MHe
yaanocb nAeHTMOULMPOBaTL Ha KapTe UK OHU He
BbI3bIBAIOT COMHEHWI1. BONBLUMHCTBO U3 HUX He Ha
BCAKOW KapTe Bbl HalpeTe - AN 3TOro NonesHo
3HaTb KOOPAMHATLI MOPTOB, KOTOPblE 06CNyXMBa-
I0TCH 3TUMM MasikaMu, a Takxe UcKaTb NOAXOAN-
Lee Ha3BaHvWe B pajuyce HeCKONbKUX [eCATKOB
KMNIOMETPOB OT nopTa.

K peanbHOCTU 3TWX AaHHbIX HEOBXOAUMO OTHO-
CUTBLCS KPUTUYECKUN, NPOBEPSS UX UCTUHHOCTL Ha
npakTuke. HekoTopble AaHHblE, BO3MOXHO, Obinu
HenpasuJIbHO MAEHTUOULMPOBAHBI UK Xe CO Bpe-
MeHeM u3mMeHeHbl. BpocaeTcs B rna3a owunbo4Has
npunucka MHOTMX yKpauHckux maskos (Bopwuc-
nonb, XynsHel 1 T.4.) Poccun. MNpocnywas mecT-
HbI KMEeBCKUIA apup, 1 06HAPYXM HECOOTBETCTBY-
loLmMe CnucKy 4acToTbl U No3biBHbIE. MMpeanaraio
3aHATbCA 3TUM Takxe BaM B Balleil MECTHOCTU.

Mo aHanorMm co CNOPTMBHOM «OXOTOW Ha NNC»
ons paguoniobutenei npeacTaBnseT MHTepec ne-
NEHroBaHWe MecTONoN0XeHNs paanomaskos. Ans
3TOr0 MOXHO MCNONBL30BaTL OO0 NOPTATUBHbIN
MM KapMaHHblii [B/CB-npuemMHUK ¢ MarHUTHOW
aHTeHHOWM 1 Komnac ¢ kapToi. MNepemelyascb nNo
MeCTHOCTM (Ha Benocwnene, asTomobune unm X/,
TPaHCMOPTE) M ONpefenss HanpasneHue Ha paavo-
Masik N0 MUHWMYMY CUrHana oT Hero, NOBOpayu-
Bas A5 3TOro NMPUEMHUK NO a3UMyTy B FOPU30OH-
TanbHOW NNOCKOCTH, Bbl «3acekaeTe» Mpu NOMo-
LM KoMnaca asumyT (yron) HanpasnieHus Ha Masik.
Mpv 3TOM NONE3HO NOMHUTbL, 4TO MUHUMYMOB L1~
arpamMmbl HanNpPaBAEHHOCTW Y MarHUTHOW aHTEHHbI
[Ba U NINHUS MUHUMYMOB 0ObIYHO coBnagaeT C
ropu3oHTanbHON 60oNbLUeit OCblo NpuemHuka. 3a-
TeM NpoBeauTe Ha KapTe Mo KOMMacy JMHWIO No
yKa3aHHOMY a3uMyTy U B MPOTUBOMOIOXHOM emy
HanpasfieHnn (OTCHEeT BEAETCS OT HanpaB/ieHUs Ha
cesep - 0 rpan). NepemecTMBLUMCEL HA HOBOE MeC-
TO B MONEPEeYHOM asnMMyTy HanpasfieHUn (4em
[anblie OT BaC HaxoAMTCs Masik, TeM Ha 6onbluee
paccTosiHne Bam npupaeTcs nepeaBuHyTbLCS) 3a-
MeTbTe HOBbI a3MMYT M CHOBA HAHeCUTe ero Ha
KapTy. Xopowas naes - BOCNonb30BaTbCs AN BTO-
poro oTcyeTa ycnyramu HanapHuka u3 gpyroro Ha-
CeNleHHOro NyHkTa. Ha nepeceyeHnmn AByx asumy-
TaNbHbIX IMHUIA Ha KapTe (MAW HA MECTHOCTU) 1
[OJIXEeH HaxoanTbea paamomMask. Takum o6pasom,
KCTaTW, MOXHO YTOYHSTb U MECTOMOJIOXEHNE Be-
LwaTenbHbIX PaAvoCcTaHumin. ns TO4HOCTM onpe-
[eneHns asnuMyToB HeoO6XoAMMO KOMMac orpax-
[aTb OT BAUSIHUS NOCTOPOHHUX MArHUTOB: FPOM-
KOroBOPUTENS NPUEMHUKA, METaNINYECKUX KOHCT-
PYKUMIA 34aHUIA 1 T.M.

XKenato Bam ycnewHoro npuema n 73!

AnekcaHgp Eropos, r.Knes

f, kl'y
268.0
277.0
277.0
280.0
290.0
290.0
294.5
294.5
294.5
294.5
294.5
294.5
297.5
300.5
300.5
300.5
300.5
309.5
309.5
310.0
312.5
312.5
312.5
312.5
312.5
312.5
312.5
312.5
312.5
312.5
315.0
315.0
315.0
318.5
318.5
318.5
318.5
318.5
318.5
318.5
318.5
318.5
320.0
325.0
328.0
329.0
334.0
335.0
342.0
360.0
363.0
371.0
371.0
378.0
380.0
385.0
385.0
405.0
405.0
406.0
411.0
418.0
428.0
432.0
434.0
434.0
435.0
449.0
449.0
474.0
480.0
490.0
493.0
524.0
524.0
525.0
525.0
535.0
535.0
535.0
588.5
600.0
600.0
605.0
617.0
625.0
633.0
635.0
640.0
642.0
650.0
650.0

UpeHt. Mectononox. maska CrtpaHa
KZ/XZ Meic KannH Hoc

C.MeTtepbypr-Mynkoso
C.MeTepbypr-ynkoso
O-8 MaHkpaTbeBa
Mockea-BHykoBo
Mockea-BHykoso
Kar6onoso
Xoposapuxa

Meic CBsiTOM HOC

0O-8 Konryes

O-B MaTtBeeB

0O-B Haiicaap

BeleB HaBonok
BepasHckmin HuxHuin
Meic BonaHckuit
Meic xenaHus
BenTcnunc

0O-B KpecToBckuii
Meic B.®oHTaH (Opecca)
Kunes-Bopwucnonb
AxmeHparc

BanTtuiick

Knaninepa

Jlnenas

Meic Kanut Hoc

Meic CesiToit Hoc

O-B Benbliit

O-B [UKCOH

LLloiHa

BenTcnunc

JlbBOB
C.MeTtepbypr-Mynkoso
C.MeTepbypr-ynkoso
Konkacparc

O-B Caapemaa

Mbic Hemeukuii

O-B Xapnos

0-8 Ocmyccaap
PuctHa

O-8 BonbLoi OneHwit
M-oB CeipBe
Buncanau
MwuHck-Jlowmnua
KayHac

Cyxymu

Kpynkun
BepxHee/BebicoTckoe
Behes
C.MeTtepbypr-Mynkoso
Kunes-XynsHbl

M-oB Peibaynii
Kapcasa
Xabaposck-HoBbilit
3onoyes
Mockga-LLlepemeTbeBO
Tanauu

BunbHioc

Bunbsinon

BunbHioc
Morunes-loaonbekunin
Boxma

Tannuu
MBaHo-PpaHKoBCK
Bobpka

lopka
MBaHo-PpaHkoBCK
CemeHoBka
Teepb-Muranoso
Teepb-Muranoso
Tanauu

ToTbma

KowwaHsbl

KpacHonap

BuTebek

Butebek
C.MNeTepbypr-BHykoBo
C.MeTepbypr-BHykoBo
KukepuHo

KukepuHo

Coip-Aapbst
Cumdepononb
KpacHobopcka
KpacHobopcka
CnaHupl

Crebnes

Csupb

BepexaHbl

MwuHck

Pura-3urype

KocTuHo

OcbMurHO (=RS)
C.MNeTepbypr-BHykoBo

RUS
RUS
RUS
RUS
RUS
RUS
RUS
RUS
RUS
RUS
RUS
EST
RUS
RUS
RUS
RUS
RUS
RUS
UKR
RUS
RUS
KAL
LAT
LAT
RUS
RUS
RUS
RUS
RUS
LAT
RUS
RUS
RUS
RUS
EST
RUS
RUS
EST
EST
RUS
EST
RUS
RUS
LIT
RUS
BLR
RUS
RUS
RUS
RUS
RUS
RUS
RUS
RUS
RUS
EST
LIT
EST
LIT
UKR
EST
EST
UKR
RUS
RUS
RUS
RUS
RUS
RUS
EST
RUS
RUS
RUS
BLR
BLR
RUS
RUS
RUS
RUS
RUS
RUS
UKR
UKR
RUS
RUS
RUS
RUS
BLR
LVA
RUS
RUS
RUS

652.0 ON Mecyarka RUS
652.0 RR BenTcnunc LVA
688.0 IP 3axaposka RUS
704.0 KM KayHac-Kapmenasa LIT
704.0 SE KayHac-Kapmenasa LIT
718.0 U ConoBeeBska RUS
718.0 SL ConoBeeBska RUS
7320 Z Knes-XynsHbl UKR
7320 W Pura-3Hrype RUS
7340 WwW BeHntcnunc? LVA?
770.0 NP Xyct RUS
785.0 BK BunbHioc LIT
785.0 AV BunbHioc LIT
788.0 MM LLlepemnToBO RUS
791.0 SU Benosepck RUS
796.0 MN Manas Jo6poHb UKR
815.0 RS OcbMVHO RUS
815.0 oS OcbMUHO RUS
825.0 KB Kves-Bopucnonb RUS
825.0 DR Knes-Bopwucnonb UKR
830.0 SW LLleneToBka RUS
840.0 KR KanuHuHrpap, KAL
850.0 IP Bpoxuua RUS
850.0 1B Tannux EST
850.0 LK TannvH EST
885.0 KR Kunpuwm RUS
895.0 MR Cumdeponons (=TL) RUS
898.0 EWZ BunbsHon EST
900.0 NE Hepnb RUS
906.0 LF Meyopel RUS
920.0 WwWw BeHnTtcnunc? LVA?
930.0 WwWw BeHntcnunc? LVA?
930.0 SW Boxma EST
940.0 UD Yynoso RUS
940.0 LV JlaBpeHTHa RUS
950.0 LO Kotnac RUS
950.0 KS Kotnac RUS
950.0 KT Kotnac(TK?) RUS
960.0 AZ KuwunxHes(=OW)MOL

968.0 SL Cunnamsaa EST
968.0 RL Cunnamsa EST
975.0 RD Pokuwkmc EST
975.0 TJ ToTbma RUS
985.0 CP Bpect BLR
985.0 FK [arapuH RUS
1005.0 MD OcraleBo RUS
1010.0 MB [ NHSAHDBI RUS
1025.0 US MypaBnsHka RUS
1046.0 UR Bonorpa RUS
1046.0 TZ Bonorpa RUS
1055.0 AN CyX0TUHO RUS
1055.0 IN CyxoTvHO RUS
1060.0 ED Hemunpos RUS
1060.0 NE Hemupos RUS
1067.0 Z C.MeTepbypr-Mynkoso RUS
1080.0 AR Byxaposo RUS
1120.0 MO MoposoBck RUS
1130.0 OH KannHoska UKR
1145.0 GA JoTex RUS
1155.0 KA KaneB RUS
1155.0 NS Kanes RUS
1175.0 TV Baraesckuii RUS
1210.0 AW Mepenosas RUS
1260.0 BR [aneska RUS
1285.0 SW CaBenoso RUS
1290.0 TU Benblit RUS
1290.0 AA BorpaHoBka RUS

OPEAPUATHE

«TPHOA» =

[IAMIIBI: T, TH, TK, T'M,
I'MH, IC, TY, 6H... u ap.
MarHeTpoHbl, KTHCTPOHDI, THPATPOHbI,
paspaauuku, PIY, Buaukons: u ap.
BY, CBY-tpansuctopb.
Co cknama H mox 3aKas.
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Jlamnogbiii 100-BaTTHLIN YM3Y APX-
100 (pwmc. 1) onvcaH B cTatbe Abeps Mnax-
ToBMYa. Knaccuyeckunin BoIXOQHOW ABYXTaK-
THbIN TPAHCHOPMATOPHBIV Kackap, Bbinon-

Ra2

Migdzynarodowy magazyn elektronikéw Konstrukiorow:

12/2000 e grudziern e 8zt 30 gr

pexvmMe nokos coctasnan okono 40 MA.
KOHTPOIb BBINOMHAIOT MUIIMBOSITMETPOM
M1P5 no nageHunio HanpsixeHns Ha KaToa-
HbiX peauctopax R21, R22. MutaHne aH-

DANDKECT

Grudzien + 721 50gr

moo lyl\ \i\ \ ! !Ml
. %LWM

mMaTopa nokasaHa Ha puc.2. OH BbINOHEH
Ha martuTonposoae SM102b, 06MOTKM N4-
n7 cogepxart no 360 BUTKOB NPOBOAA Ana-
meTpom 0,4 MM 1 CoeMHeHbl NocnenoBa-
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HeH Ha aByx neHTopax PL509 (oTeyecTBek-
HbI aHanor 6MN45C, Ho y Hawwmx namn Apy-
roe HanpshkeHve Hakana). [loacTpoeyHbIM
pe3ncTtopom P3 npu Hanaxusauuu un no
Mepe M3HOCa lamn B Npouecce 3Kcnya-
Tauumn BbIPaBHMBAIOT Ha4anbHbIE TOKM aHO-
na V4 n V5, a pesuctopom P4 perynupyiot
$rKcMpoBaHHOE CMeLLeHNe, YTOObI TOK B

LxSIEK7

TH206F
2

20V

TUOMHATPOHHBIX CETOK HanpshxeHvem +150
B ocywecTtBnseT razopaspsiaHblii ctabunu-
3atop V6. dasonHBepTOp C pasneneHHow
Harpyskov V2b n ycunutens HanpsxeHus
V2a (6nn3kum aHanorom ECC808 sBnset-
ca 6H2MM) Bxopat B netno ob6weri OOC ¢
BTOpPUYHO 06MOTKM Trl1 yepe3 R25C10 B
kaTop V2a. BxogHow npenycunuTens Via,
V1b oxeauyeH mectHoi OOC C3R4/R2 n,
Kpome TOro, ynpasnsetcsa no cetke Via
CXEMOMI «MSIrkoro» orpaHnyeHuns - 3anvpa-
oLLee HanpspkeHve vyepes R1m crnaxusa-
owmn dunstp R30R31C14C15 noctynaet
¢ aHoga V3a. Mpun Manom HanpsxeHnu Ha
BbIXOA€ 3Ta laMna, BK/I04EHHas Kak ynpas-
nsemblii anoa, oTnepTa NonoXuTeNbHbIM
cMelleHnemM Ha ceTky ¢ R32R33 u cetka
V1a HaxogmTcs MOA, HyneBbiM MOTEHUMa-
nom. MNpun yBenmyeHnn BbIXOAHOMO Hanps-
XEHWS 4acTb NOCNeAHero Yepes TpYMMep
P6 noctynaet Ha Buinpsmutens D6C16 n
nopsanupaet V3b, oTpuuarensHoe Hanps-
XeHve, Bo3HuKatwwee Ha C13, nepepaet-
ca Ha ceTky V1a, cHuxXas ee KpPyTU3HY U
yMeHbLuas yeuneHme. Cxema HaMoTKM U Co-
ellMHeHns 0OMOTOK BbIXOAHOIO TpaHchop-

TenbHO, a cekuum BTopuyHon n1-n3 - no 100
BMTKOB MPOBOAA AnaMeTpom 1 MM 1 coeau-
HeHbl napannensHo («Radiotechnika» Ne2/
2001, ¢.74-76).

Nérp MaukoBcku ybexzaeH, 4yto CD
MOXET 3By4YaTh TakK Xe KpacuBo, KakK BU-
HUNOBas rpaMnyiacTUHKa, ecnvm curHan ¢
CD-nneepa nogasaTb Ha HAYLLHUKM Yepes
naMnosbiii TenedoHHbI YCUnuTenb, Cxe-
Ma KOTOPOro nokasaHa Ha puc.3. YcTpon-
CTBO OT/IM4AETCS CBEpPXMasibiM aHOAHbIM
HanpsikeHneMm Tpuogd-neHtonos L1-L4, pa-
B6oTaloWnX B pexnMe MUKPOTOKOB. [Mpu
«LUTATHBIX» HOMUHAJBHBIX TOKax aHoAa Tpu-
opa 1,2 mA n nenHtoga 36 MA (aHanoru
CV8297, 6GWS8; Hawa 6d5[M, k coxane-
HWIO, MO OCHOBHBIM NapameTpam nof, aHa-
JIOTU NOAXOAMT C OONbLUOW «HATAXKOM») B
[,aHHOV CXxeMe OHM paboTatoT Npu Tokax co-
otBeTCTBEHHO 40 MKA 1 300 MKA 1 B non-
HOW Mepe CHabXaloT yCUIMBaeMbIii CUrHan
«/1laMMOBbIM» OTTEHKOM 3By4aHus. [lo-
CKONbKY NMpUMeHeHve TpaHchopmaTopa
[0J19 COrNIacoBaHWsl CONPOTUBIEHWI B TAKNX
MUKpPOpexXrMax kpariHe 3aTpyaHeHO, BMe-
CTO HEro NpPMMeHeHbl TPUBMASIbHbIE SMUT-
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15Q
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R11

TepHble nosTopuTenn T1, T2,
paboTaloLme B pexume knac-
ca A v yCcTaHOBMIeHHblE Ha pa-
avaTtopbl nnowaasto 10 cm2.
BxopHoe HanpsixeHve npeny-
cunutena 30...100 wmB
(«Elektronika Praktyczna»
Ne12/2000, ¢.89-91).
TenedoHHbIV yecunutenb
(puc.4) Netpa Fopeukn no
3ByYaHuto 61M30K K namno-
BbIM, HO BbINONHEH Ha none-
BbIX TPAH3UCTOpPaXx, paboTaio-
Lwmx B pexume knacca A. OH
passuBaeT MoLlHoCcTb fo 100
MBT Ha cTtaHpapTHOM conpo-
TMBNEHUN 32-OMHbIX Tenedo-
HOB. 3-KpaTHOe ycuneHue no
HanpsiXeHWo NepBOro kackasa
(T1) no3sonsieT nopkn4aTb
YCTPOWCTBO K JIMHENHOMY Bbl-
XOLY MEepPeHOCHbIX NieepoB
(CD, MD, CC) ¢ manbiM BbI-

100k

'Volume'

P

100k

ELECTRONICS
WORLD i

o 77 959 "833066"
FEBRUARY 2001 £2.65

° 3a4al0T pexuM reHepartopa Toka - 100 mA

+22V/0,32A (napeHve HanpshxeHusa Ha R10 gomxHo co-

ctaBndaTh 1,5 B). Kpome ykasaHHbIX Ha Cxe-

Me, B KOHCTPYKLMU MOXHO MPUMEHNATb

TpaHancTopbl BUZ11 (ST), a takke IRF530,

R10/10W IRF540 International Rectifier («Elektronika
41 dla Wszystkich» Ne12/2000, c.89, 90).

PAxeiimc BaTCoH Ansg ycTpaHeHuUs He-

npusTHoro a¢pdexra nokanusaumm 3By-

KOBOI1 KapTUHbI BHYTPU rOJIOBbI C/yLLaTe-

NS Npy BOCMpon3BeaeHnn GoHOrpaMm Ha

TenedoHbl npepnaraeT NacCUBHYIO

(puc.5) n ak-

Lin© » TUBHYIO

(puc.6) cxe-

mbl.  [lepBas

3 BKJlO4aeTCH

1L Left Mexny Tene-

bl headphone - 4,5pLiM BLIXO-

3u8 4mH  3gR oM ayavonne-

r’_{ epos n co6-

CTBEHHO Tene-

Right $oHamu, a BTO-

EME!E headphone Pasi - NOAKIIO-

Rino

yaeTca K u-
HEeNHOMY BbIXO-

XOZHbIM Hanpsixe-
Huem. Pexum no
NMOCTOSIHHOMY TOKY
(noteHuman 9,5 B
Ha cToke T1 unm
1,5 B Ha pe3ucTo-
pe R6) ycraHaB-
NNBAIOT NPV Hana-
XUBAHUW  NOA-
CTPOEYHbIM pesu-
ctopom PR. Bro-
pori Kackag, cocTo-
UT U3 UCTOKOBOIO
nostoputens T2,
Lernb MCTOKA KOTO-
poro NUTaeT reHe-
paTtop Toka Ha
TpaHauctope T3.
Pesuncropom PR2

'Balance'

Oy crauvoHap-
HbIX YCTPOWCTB U BbINONHAET GYHKLMM YCO-
BEPLUEHCTBOBAHHOIO TeNedOHHOro yeunum-
Tens. MpuHumn paboTsl 060MX YCTPONCTB
nexuT B ummtaumm T-obpasHoii RLC ue-
NoYKOWN Pa30BbIX CABUITOB, BO3HUKAIOLLMX
npwv NPOCAYLLNBAHUKN POHOrPaMMBbl aKyCTu-
YyeckMMM KonoHkamu. Bnaropgaps atomy
C034,aeTCs NPaBWIbHAs NOKaNM3aLms Kaxy-
LLIMXCS MCTOYHMKOB 3BYKa Nepes, ciyLuaTe-
nem, a He BHyTpw ero («Electronics World»
Ne2/2001, c.156).

PomaH KosnoBcku npeactasuii BbiCO-
KOKa4eCTBEHHbIA NPeAYyCUNNTENb-KOM-
MyTaTop (puc.7) C BXOAAMU MArHUTHOrO
3BykocHumatena (PHONO), TioHepa
(TUNER), CD-nneepa (CD/DVD) n marHu-
TodoHa (TAPE PLAY). Cob6CTBEHHO KOM-
MyTaTop peann30BaH Ha CMapeHHOM aHa-
JIOrOBOM 4-KaHanbHOM MynbTUMNiekcope/

100k

E 1K 4k
: 172LM833 SgmuS ) Lout Headphone
| | b———0
| i +.1/2 LM833
! 60R* !
| 3u |
o—¢ " 30R 11 : © Headphone ground
_L ‘ AR \ | 100k (centre data)
— WA :
| Su8 100k sOR!|
3 1k ! 4k
volume | 20k B - Rout Headphone
100k ! \ smH | 'Balance , out
+.~"1/2 LM833
o +15V / * BOR or 250R variable
ov 1/2 LM833 Pnic 6}
o.__.__1§V
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nemynetunnekcope US3, ynpasnsemom
NOrM4eCKMMM YPOBHAMM Ha BXoaax S1mn S2
N Harpy>eHHOM Ha MOBTOPUTENN HaNPsXe-
Husa US2A, US2B. Mpu S1=52=0 sknio4eH
Bxon CD/DVD, npu S1=0, S2=1- TUNER,
S1=1, §2=0 - PHONO, S1=82=1 - TAPE

C3 6,8n

PLAY. B nocnegHem pexume Aas UCKIO-
YeHusi camoBO30YyXAEeHNS MarHUTopoHa
BbIXO, YCTPOWCTBA, NpeAHa3Ha4YeHHbIN Ans
3anucu Ha maruutodoH (TAPE REC), npu-
raywaeTcs nocpenctsom kmoden T1, T2,
OTKPbIBAEMbIX NOrM4eCKOV CxeMow «M» Ha
US4

+15V

c13
1004F

100nT T100;AF

DA

i
N CECT

ro

ISSN 1232-262

onopax D1, D2 u
TpaHauctopax T3, T4.
BuHun-koppekTop
(PHONO) BbinonHeH
Ha OY US1A, US1B

nr 11'2000 (100) CENA 4,80 PLN
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-Lcm J_—T 4]-c1s
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ci18 J- iﬁ c20
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YCUAUTENS C 4acTOTO-
3apatowen 0OO0C

uss

100uF
ITE
-50v
| s [ 30

(RIAA: C3-C6 v okpy-
Xarowue pesncTopl
R3-R10). Cxema pe-
rynsaTopos Tem6pa
nokasaHa Ha pwuc.8.
MpumeHeH npuHUMN
NacCuUBHOW perynu-

+15V =—(Q +15V

_L—Ol

-15V =—Q -15V

poBkun Tembpa HY
(P1) n BY (P2) ¢ noc-
EQ/DIRL

—3+—Own.

nepyowen KoOMnNeH-
caumert noTepu ypos-

R20
HA CUrHana HenHeep-

470Q TUPYIOLLMMUN JINHEW-
HbIMU YyCUNTUTENAMU
US6A, US6B. Co-
eiuHeHue Bcex Kac-
KajoB NMpou3BOaAT
R21 cornacHo puc.9, roe
O wyp

2x47k
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I
R28 R23 4,7k
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| S

Tembpobnok 0603Ha-
yeH kak BDL/BDP.
Perynsitopsl 6anaHca
n rpomkoctu (P3, P4
Ha puc.8 n BL/BP,
SL/SP Ha puc.9) kak
N perynsatopel Temo-
pa BbIMNOJHEHbl Ha

470Q

——O EQ/DIRP

i

QO st

Os2 CNapeHHbIX NOTeHUW-
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omMeTpax ¢ norapud-
MWYECKOMN 3aBUCUMO-
CTbIO CONPOTMBEHUS
OT yrna noeoporta.
Pasbembl EQ/DIR (Ha
pwc.7 v puc.9) noseo-
NAIT nepeknoyaTe-
namu W2L/W2P Bse-
CTV B 3BYKOBOW TPaKT
BHELLHWI 3KBanansep
nnn (Npu 3amblKaHUM KNemMM 3TUX pasbe-
MOB nepemblikamu Z1, Z2 - puc.7) BbINon-
HATb «<06x04» perynstopa Tembpa. Homu-
HaNbHble BXOLHOE W BbIXOAHOE Hanpske-
Hus - 300 MB npu BxOOHOM COMpOTUBAE-
HuK 470 kOm (kpome Bxoga PHONO - 5 mB,
47 kOwm, 470 nd), makcumanbHoe BXOp-
Hoe HanpsxxeHune 3 B, koadduuneHT rap-
MOHMK < 0,01%, OTHOCUTENbHLIA YPOBEHb
coO6CTBEHHbIX WymoB Huxe -90 b
(PHONO -70 ab), rny6uHa perynvpoBsku
Temb6pa =10 gb Ha yacToTax 100 'y n 10
kI'y («Praktyczny Elektronik» Ne11/2000,
c.25-30 ¥).

BuHun-koppektop MaHca CtumaHa
(puc.10) - npocTeiiliee peLleHne 3TOro
4acTO OTCYTCTBYIOLLEr0 B COBPEMEHHOMN
P3A 6noka. Bnarogaps npuMeHeHuio co-
BpPeMeHHOro manowymsatiero OY oH Bnon-
He yaoBneTBopsieT TpeGoBaHNSAM 3ByKOBOC-
Npov3BeAeHVs BbICOKOV BEPHOCTU 1 MO3BO-
NNT B BEK NOBaNbHOM LMPPOBU3aLNM Ha-
CNaamTLCs «KMBbIM @aHaNorOBbIM» 3By4aHu-

31
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em rpamnaacTuHKn
(«Elektronika dla Wszystkich»
Ne12/2000, ¢.28).

YM34 Aupxesn Maspu-
JII0Ka UMeeT BbIXOAHOW Kac-
Kaf Ha nape KoMnaemeH-
TapHbIX NONEBbIX TPAH3UCTO-
poB cTtpyktypel HEXFET
(puc.11). B octanbHOM Cxe-
MOTeXHMKa Knaccuyeckas
ONS TPAH3UCTOPHBIX YCUN-
Tenen - BXoAHOW andkackan,
Q1, Q2 HarpyxeH Ha kackaz,
ycunenuns Hanpsxxenns Q3 ¢
BonbTopo6aBkoin C4R11R10.
CwMelleHne paboyeit Touku
BLIXOAHOMO Kackaja BbIMON-
HAeTCa Takxke CTaHAAPTHOM
uensto Q4R8RN1R9 (Tpum-

+15V —-—ro S1 F———- O +20+50V
O1
15V ~—f s2 O -20+50V

mepom RN1 npu HanaxumsaHum yctaHaenm-
BaloT ToK nokos Q5, Q6 60-75 MA). OTnu-
4yne OT KNaCcCuKM CBA3AHO CO CBOMCTBAMM
noneBbIX TPAH3UCTOPOB: BO-NEPBbIX, BBU-
[y 3Ha4MTenbHOro 60nbLIEero (Mo cpasHe-
HUIO C BUNOASAPHBIMM) BXOLHOMO CONPOTUB-
nennsa TpaxHanctopsl Q5 n Q6 He Harpyxa-
0T CBOVMMU HEIMHENHOCTAMU Kackap, yeu-
NeHns HanpsKeHus, 1 ToT paboTaeT B Mak-
CUMAanbHO JIMHENHOM pexXnme - NoYTU Ha
XOJIOCTOM XOAY; BO-BTOPbIX, 3HAYUTENbHO
BblLLE M TepMOCTabubHOCTL pexnma Q5,
Q6. ELLe HI0aHC: B CBA3M C TEM, YTO OT Kac-
kapa Ha Q3 yxe He TpebyeTcs CBepXbec-
TECTBEHHOr0 K0oadPUuLMeHTa yCuneHns, oH

pPe3nCTOpOM C GOMBLLNM CONPOTUBNEHNEM
B Lenu 6a3bl (R6) nepeseneH dakTnyeckun
B PEXUM YCUNEHWS TOKA - C MEHbLUMM KO-
3PPOULMEHTOM YCUIIEHNS MO HAMPSXKEHMIO,
HO kKapAnHanbHO 6onee BbICOKOM JIMHENHO-
cTbio. PesynbTaT - npu BTpoe 60nbwemM
4yeM 06bI4HO KoadpdurumeHTe yeunenus (Ku
=1+ R7/R5=101), T.e. 4yBCTBUTENbHOC-
Tn okono 150 mMB, ycunutenb otpaet B 8-
OMHYI0 Harpy3ky 29 BT npu koadduumen-
Te rapmoHuk 0,12% co cnekTpom rapmo-
HWK, 6SIM3KUM K «11amMMnoBOMY». [paHuLbl Ya-
CTOTHOro amanasona 17 'y...92 kly, cko-
POCTb M3MEHEHWS BEIXOLHOIO HANPSIXXEHUS
+11/-16 B/mkc. Ha Harpyske 4 Oma Bbixoa-
Has MOLLHOCTb BO3pacTtaeTt Ao 58 BT npwu
Koapduumerte rapmonunk 0,17%. Hanps-
XeHune nuTtanus =28 B - HecTabunmanpo-
BaHHOe, NoaaeTcs ¢ 06bIYHOMO ANOAHOMO
MOCTa 4Yepes3 2-amrepHble nnaBkue npe-
noxpanutenun («Elektronika Praktyczna»
Ne11/2000, ¢.31-33 *).

Mapuun BbfizaHu npepnaraet
MOLWHbIX YM3Y BLINONHATL Ha creuu-
anuaunposaHHon MMC cnapeHHoro Hi-
Fi ppaviBepa TDA7250 (SGS-Thomson
Microelectronics). HeGonbluasi Mukpocxe-
Ma B 006bIYHOM nacTMaccoBomM 20-BbIBOA-
Hom DIPe copepxut Bce HeobxoaMMble
Kackaabl BbICOKOKA4€CTBEHHOrO MOLLHOIO
YM3H 3a nckmo4eHnem BbIXOAHbIX TPAH3M-
cTopos. Cxema cTepeoyCcunmnTens MOLLHO-
cTtbio 2x70 BT (8 Om) nokasana Ha puc. 12.
Mpwu BbIXOAHOM MOwHOCTH 40 BT k0adpdu-
LUMEHT rapmMoHuK Ha yactote 1 kl'y, paBeH
0,004%, Ha 4yactoTte 20 k', - 0,03%. Cko-
POCTb M3MEHEHWS BEIXOLHOIO HANPSIXXEHUS
10 B/MKC, ypOoBEHb COOCTBEHHBIX LLYMOB -
96 ob OTHOCUTENbHO HOMUHANBHOrO BXOA-
Horo Hanpspkenns 250 mB. TDA7250 o6ec-
neyvBaeT 3aLLMTY BbIXOAHBIX TPAH3UCTOPOB
OT TOKOBbIX Neperpy3ok: A9 3TOW Lenun ¢
peauctopos R30-R33 (ceHcopos TOKa)
cHumatoTcs un yepes R25, R22, R21 n R18
noaalTcs B MUKPOCXEMY COOTBETCTBYIO-
LMe ynpaengowme Hanpsxenus. Ycunm-
Telb MOXHO NMepeBecTV B AEXYPHbIA pe-
XUM, €Cv COeAMHUTB C OBLLM NPOBOAOM
peauctop R6 6a30Bo# Lenw knioyeBoro T2.
B aTom cnyyae BCe yCTPOMCTBO NepexoanT
yepes pexuM MpUrnyweHns B pexum
STANDBY ¢ notpebneHvem He Gonee 8
MA. HecTabnnmanpoBaHHbIi 610K MMTaHWS

1
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. R12 R
1,2k 10
c3 ’
R3 2,7k D1
47uF c4 ’
15k 47UF 1N4002
+
R11
R9 2,7k R15
at Q@ 10k 680
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BC557 BC557
Kk
INF(’)UT — . 4K
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R6 4700uF
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R4
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- CTAHAAPTHbINA, C 06LLLEN EMKOCTbIO 9NEKT-
ponuTuyeckux koHpeHcaTopos 2x10000
MKD, HanpsixeHneM 40 B. Mpu CHxeHnn
nutanusa no +30 B yeunutenb cnocobeH oT-
natb B Harpysky 40 BT, a Boobuie pabo-
TOCNOCOBHOCTL coxpaHseTcs no =10 B.

Styczen

'Klll

Cena 721 90gr

1
o 7 ]
lw l

DANDKECT

ELEKTRONIKA
PRAKTYCZNA

Miedzynarodowy. magazyn elekironikow. konstruktorow

1/2001

e styczen e 82z 90 gr

RN2 ¢ HM3KUM 1

+v. 4aCTOTHO3aBUCU-

20 16 U1

R30

MbIM conpoTuene-
0.155W

Hem ®BY 1 OHY,
a U1B ¢popmupyet

ox

£l o
. IS
H—H

IN- CH1 +Vs
IN+ CH1  SENSE+ CH1

OUT+ CH1
STANBY/MUTE
OUT- CH1

Q-CURR CH1
SENSE- CH1

SENSE+ CH2
Q-CURR CH2

OUT+ CH2
AC GND

OUT- CH2

SENSE- CH2

IN+ CH2

IN- CH2 -Vs -Vs CR-PR

"o 1 ¢ TDA7250,

MCKYCCTBEHHYIO
CPefHIo TOuYKYy
nutanusa. UMC U3
COCTOUT M3 OBYX
MOCTOBBIX YCUN-
Tenew, CnocobHbIX
npv HanpsxeHnn
nuTanus 12 B pas-
BUTb Ha 4-OMHYIO
Harpysky no 10 BT,
a Mpv HaNpsKeHUn
nuTtanua 18 B - oo
20 BT («Elektronika
Praktyczna» Nel/
2001, ¢.75-76 ™).
MoOWHB 1
cabesydep pna
aBTomMoGOuns
(puc. 14) npepno-
xeH Exxn KoBanb-
ckuM. [1Be BbIXOa-
HbIX CTYMEHW Bbl-

8
TiP142

R31 0,15/W

©  nonHeHbl Ha US2,

C1
4,7uF

R5 R6

cs_ —
’—SgﬁF T 12nF

4 Ci5
ﬁﬂsﬂ

C16

US3 TDA1562Q,
Kaxpas u3 KoTo-
pbIX NMPU aBTOMO-

us 220uF
TDA1552 11 '1“8
Mute  yeol3
}_Q)npA Vel 10
7 Niskotonowy
inp8 4
12
GND__GND %

TepmocTabmnuaaumns pexvma MOLLHbIX
BbIXO[HbIX TP@H3MCTOPOB BbINONHsETCH 6e3
[OMNOJSIHNTESIbHBIX TEPMOAATHMKOB - BCTPO-
€HHbIMW CPEeACTBAMU MUKPOCXeMbl. Bbi-
XOA4Has% MOLWHOCTb yCUnMTens Moxet
6bITb MoBbiweHa ao 130 BT (Ha 4 Oma)
nyTem npuMeHeHusl B BbIXOLHOM Kacka-
ne Bmecto TIP142/147 6onee MOWHbIX
Tpansnctopos MJ11013/11014, a Takxe
yABO€Ha € NioObIMM TPaH3UCTOpamMu npu
BK/IIOYEHUW Harpy3ku no MOCTOBOW CXe-
Me. B nocnegHem cnydae onsg poctuxe-
HMSA Ha BbiIxodax oboux ycunurtenen pa-
BEHCTBA NMOCTOSHHBIX HANPS>KEHWI J0CTa-
TOYHO nocTtaBuTb R34, nuHun coegunHe-
HWUS KOTOPOro Ha puc.12 nsobpaxeHsbl
nyHkTUpom («Elektronika dla Wszystkich»
Ne1/2001, c.96-99 *).

R20

oz L, L, o

D
8_ U2
4700uF 4700uF %OuF 180nF 7812

vi vo
G
N

——O+12Vstab

YM3Y4 ¢ aKTMBHbBIM KPOCCOBEPOM
(paspenvtensHbiM GUALTPOM) A ABYXMO-
JIOCHOWM aKTUBHOW aKyCTU4eCKOW CUCTEMBI
pa3pabotan AHpxeit FaBpuniok. Cob6-
cTBeHHOo PHY 1 dBY yeTBepTOro nopsaka
C rpaHn4HO YacToTorn okono 5 kM, Beinon-
HeHbl cooTBeTCTBEHHO Ha U1C mn U1D
(puc. 13), kOTOPbIE Yepes perynsaTopbl No-
nocHo yyscteuTensHocTv RN1/HY 1 RN3/
BY (umun npu HanaxueaHum noadmpaioT on-
TUManbHbI 6anaHc Mexay HU3KUMU U Bbl-
COKMMM 4acTOTaMu) NOAKNIOYEHbI Ha
«CBOW» YCUSIUTENN MOLLIHOCTU (ABYXKaHanb-
Hyto MMC YM34 U3). Beixoasl U3 Harpy-
XeHbl HenocpeacTseHHo Ha HY (BbiBOABI
9,7) n B (BbiBOAHI 4,6) anHamuku. MosTo-
puTtens U1A cornacyeTt BbICOKOE BbIXOJHOE
CONPOTUBNEHNE PEerynaTtopa rpoMKOCTU

Pnc.13

GUILHOM HU3KOBOJIETHOM MUTaHUK CNOCO0-
Ha Ha Harpy3ky 4 Oma pa3sutb oo 50 BT
6e3 4onoNHUTENbHbLIX Npeobpa3osaTeneit
HanpsxeHnus - UMC cama cebe cospaet
[VHaMU4ecKylo BonbTof00aBKy, Aa K TOMY
Xe SABNSeTcs no CyTv ABYMS YyCUAUTENSIMU
B O[IHOM KOpryce - Harpy3ka noakno4yaeT-
€S N0 MOCTOBOW cxeMme (roapobHee cm.
MununcnpaBoyHuk B «PX» Ne4/1999, ¢.34).
BxopgHoi kackap, cabsydepa US1A aBns-
eTca anddepeHumanbHbiM CyMMaTOPOM:
BxoApl kak nesoro (WEL - LS/LM), Tak n
npasoro kaHana (WEP - PS/PM) moryt
ObITb KaK «MPUBA3AHHLIMU» K «3EMIE», TaK
1 6anaHCHLIMU - MOCNeAHWI BapuaHT no-
Ne3eH npu NoaKo4eHnn yCTpoicTea ans
YMOLLIHEHUS CYLLECTBYIOLLEA MaNOMOLLHOMN
ayaMoCCTEMbI C MOCTOBBIM MOAKIOYEHN-
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yaule ans cab-kaHanos (sub, nan ceepx-
HM3KOYaCTOTHbLIX) cncTem «[JomaluHero Te-
aTpa» NPYMEHSIIOT ANEKTPUHECKYIO KOpPeK-
umio cnaga akycrtudeckon AYX, a B Hi-Fi
crcTemax Mcnosnb3yioT rpaduyeckue 1 na-
pameTpuyeckve aksanansdepbl. Ho 06bly-

+12V
oo Elce] O

3 GND

R15 R17
1k 1k
R16 10k
C9 100n
1
c10
100n
+
C13

10uF T

Pinc. 1 e T

100n 17
c14 £+ F

€M MasOMOLHbIX AMHAMUKOB (puc.15).
Btopoii kackan Ha US1B - akTvBHbI PHY
BTOPOro nopsaka ¢ yactoton cpesa 190 Ny
- aTpubyT noboro cabeydepa. Mpn He0b-
XOAMMOCTM HaCTOTy Cpe3a MOXHO N3MEHUTb
peavctopammn R13=R14, BOCN0/b30BaBLLUCH
$opmynoit Fcp=1/(2n-R13-31-107).
MowHble US2, US3 MOXHO He OoTKo4aTh
OT aKKyMyngTopa - Npu oTKo4eHnmn +12 V
nutaHna US1 oaHOBpEeMeHHO No ynpasns-
towmm Bxogam MODE n STATUS 311 Muk-
POCXeMbl NEPEBOASITCS B AEXYPHBIN PEXMM
¢ notpebneHnem 1 MKA («Praktyczny
Elektronik» Ne12/2000, c.25-28 *).
Pacwwvpenune 4aCTOTHOM MONOCHI aky-
ctnyeckmx cuctem (AC) Hmxe 50-60 My aky-
CTUYeCkMMU cpefcTBamm TpebyeT yBenu-
YyeHns obbema AC [0 manonpuemnembix
ONS XUIOA KOMHATbl 3Ha4eHui. Moatomy

Hble PUNLTPLI, «BbITArMBas» AYX, ogHoBpe-
MEHHO CUIBbHO «KPYTAT pasdy» - nckaxaroT
dYX, noaTomy 60NbLUMHCTBO «Cab0oB», He-
nna0Xo BOCNpPou3Boas 6aM3kue K cTaumo-
HapHoW cuHyconae HY 3Byku (Hanpumep,
6ac-rmtapy), HeeCTeCTBEHHO MCKaxaloT
3By4aHWe MMMY/bCHbIX - GapabaHa, KOH-
Tpabaca n ap. 3To NPOUCXOAMT 13-3a TOro,
4TO a30Bble UCKAXEHWNS 3KBMBANIEHTHbI
pacTarmBaHuio B NPOCTPAHCTBE Pa3HbIX
4aCTOTHbIX COCTaBASIOLWMX CMeKTpa, T.e.
HapyLLEHWIO KOrepeHTHOCTY BCeli 3BYKOBOW
KapTuHbl. Fpaxem MaitHapp, 45 peluerns
npo6nembl NPeAnoXun cneunanbHbl
¢unbTp Ang cab-kaHana (puc. 16), obec-
NeynBalownii Peryimpyemyo Koppekumio
AYX (pesuctopom RP3/47 kOm - o1 0 o
+20 nb Ha vacToTe 15 'L, N0 OTHOLLEHWMIO K
100 Nu; MakcMym KOppekLun B BEPXHEM

ane L 2m2

TR5.8C547C

a7 220y

TR3-BCLH47C

.
220n 220==

10k 1::& 1wz [,]111 :

TR6-BCS47C

LEVEL - 10K lin

[zeroto +3dB]

PHASE - 100k lin

BOOST - 47k lin

[-2010 +60 degrees @ 25Hz] 0cB to +200B at 15Hz

Prc 16 =
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Nno Cxeme MosioxeHun asuxka) 6es mcka-
xeHus PYX: nocnegHss octaeTcs NIMHeR-
HOM B Mpegenax +15° BNiOTb JO 4acCTOThI
15 I'u. Kpome Toro, Npaxem nocumtan He-
06X04VMMbIM BBECTU B CBOE YCTPOMCTBO
perynsatop ¢asoson 3agepxkun (RP2/100
kOwm, perynuposka dasbl Ha yactote 25 'y,
B npepenax ot +60° po -20°), koTOpbLIM
MOXHO KomneHcupoBaTb HY nckaxeHus
®YX ppyrux 3BeHbeB kaHana 3BYKOBOC-
npon3BefeHns 1 faxe BO3MOXHbIe Orpe-
X1 NpY 3anvcy nan ceegeHnn GoHorpam-
Mbl B cTyamu. AYX, dopmmpyemas ycTpoin-
CTBOM Ha BbIx0Ae (E) 1 B Apyrnx To4kax cxe-
Mbl, TOKa3aHa Ha puc. 17. Ha yactoTtax Huxe
5 'y, dopmupyetcs cnag 18 ob/okTaBy ans
npefoTepaLleHns MHGPas3BYKOBbLIX MOMEX.
Ha tpanauctopax TR9, TR10 BbinonHeH
9NEKTPOHHBIV K04, MO3BONSIOLLMIA ANCTaH-
LIMOHHO BbIKJTI04aTh YCTPOWCTBO C Ny/bTa yr-
paBneHns UM yCUnmTens MOLHOCTU
(«Electronics World» Ne2/2001, ¢.92-98).
W.Heuaes Haluen cnocob HeTpaguum-
oHHOro npumexnenns UMC nuterpanbHo-
ro crabunusaTtopa Kak ycunurens 3By-
KOBO# YacToThl (puc.18). JononHutens-
HbIi1 TPaH3ucTop VT 1 06ecneymBaeT HyBCTBU-
TENbHOCTb nopsiaka 8 mMB, BbIXOOHAS MOLLL-
HocTb 100-150 MBT BnOMHe gocratouHa ans
KapMaHHOro npuemHuka. Mockonbky cTabu-
NN3MPYIOLLME CBOMCTBA MO BXOAY Hanpsixe-

JA1 KPI4ZEHIZA

 — +258
549 tLZ L
1— 1 620 |
- -1
;1 r3*
100mrx108 ormk |
frod m sat
X +
-— Vit gsu-9
iz “‘ KT31026
1 MKX106

Pinc.18

HUS NMNTAHNS COXPAHSIOTCS, TO JONOSHATENb-
HbIX CTab1nM3aTopo. He Tpebyetcs («Paano»
Ne12/2000, c¢.51). [lpumeyaHve peaakumm:
s noseienns KM v vicknio4enns npore-
KaHws MOCTOSIHHOIO TOKa Yepe3 AvHammk BA 1
pPEeKOMeHAyeTcs1 NoCAef0BaTe/IbHO C HUM
BK/TIOYUTb S7IEKTPOSINTUHECKNI KOHAEHCATOP
emkocTbio rnopsiaka 200 MkD.

Cxema APY (puc.19) Tomawa Tpeii-
6ana nopaepxvBaeT BbIXOLHOE Hanpsxe-

HVe Ha ypoBHe
0,5 B npu uns-
MeHeHnn BXoa-
Horo ot 0,5 po
4 B n nonesHa
Ana npumeHe-
HUNA B MarHI/ITOCI)OHaX-aBTOOTBeT'-II/IKaX.
YpoBeHb CUrHana perynvMpyroT TPaH3ucTo-
pbl, BKIIOYEHHbIE A5 CUrHana Kak amoasl,
obpasyiolme ¢ BXOAHbIM 15-KMNOOMHbIM
pesnCToOpOM U n3meHsowme ceoe andde-
peHunanbHoe COMPOTMBIIEHNE CMELLLEHU-
em, KoTopoe HOopMUPYeET BLIMPAMUTEND HA
ovnopax KA261. MNoactpoeyHbiMu pe3ncTo-
pamn MOXHO peryampoBaTtb kak Koapdu-
LMEHT yCuneHuns, Tak 1 nopor cpabarbiBa-
Hua APY («Prakticka Elektronika A Radio»
Ne1/2001, c.19).

4k7

Pinc.19

Bonee kauecTBeHHas ABYXKaHanbHas
APY Tomawa Kesatkoscku (puc.20) nog-
LepXvBaeT YyPOBEHb 3BYKOBOr0 CMrHana Ha
Bbixogax 0 b (0,775 B) npu namexneHumn
BXOLHOro B npegenax ot -43 no +14 o6. B
OCHoBe ycTpovictea - UMC gByxkaHanbHO-
ro aHanorosoro komnangepa NE571
(Philips), koTopas comepxuvT aByxnonyne-
PVOAHbBIE BBIMPAMUTENN 1 yPaBAsieMble NX
BbIXOAHBbIMW TOKaMu pe3ncTopsbl, a Takxke
OY. Ha US1A, US1B BbInonHeHbl pa3Bs3bl-
BaloLMe NHBEPTUPYIOLLME NOBTOpPUTENHN,

C7“30p
R8 ” R9

33k |+ 33k
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2 100uF 1k
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DAADKECT

12/2000 e grudzier e 8z 30 gr

pom P2, 3apgatowimm ero cmelleHve. B pe-
3ynbTaTe CnekTp AeMOLYMPOBAHHOO 3BY-
KOBOIo CurHanaa MOXHo cMeLllatb Kak BHU3,
Tak 1 BBepX, Npeobpasys Myxckoi 6ac B
«BypaTnHO» nnu 3awmdpossiBas ero oo
Hey3HaBaeMOoCTu C TeM, 4ToObl npu 06-

paTtHOM npeobpa3oBaHuUu

SFD455

1N4002

+ C20

Pnic.21

T vﬂ@ §
ci9 GND 1020 | c17

100p 100n
16V

o T
(05

Ha US3 - ctabunusatop HanpskeHus nu-

C2 C3

® s BOCCTAHOBUTL («Elektronika
Praktyczna» Ne12/2000,
c.38-40 *).

Tomaw Pnaitsap Ha oCHo-
Be nasepHou ykaskum KM-32
(MM aHaNOrMYHOM MOLLLHOCTbIO
nopsaka 5 mBT) paspabotan
nasep@oH - onTU4YecKuin Tene-
$OH C JanbHOCTLIO CBA3M 40
100 m (pasymeeTcs, npu nps-
MOW BUAMMOCTM) paxe npwu
OHEBHOM OCBeLLeHnn. 3BYKO-
BOW curHan ¢ mukpodoHa M1
15 (pmuc.22) ycnnusaeTcs TpaH3un-
ctopoM T2 1 nopgaetcs Ha na-
3ep yYepe3 npeobpasosartenb
Hanps>keHne-TOK Ha TPaH3UCTO-
pe T1. MoaynvMpoBaHHbI Mo ap-
KOCTU 3BYKOBbIM Hanps>XXeHnem
nyd, nonapas yepes npocreii-
LUYI0 OAHONNH30BYIO HOKYCHPY-
oyl cuctemy (nNpu Hebonb-
LUMX PACCTOSHUSAX MOXHO 060iA-
. TMCb 1 6€3 Hee) Ha
O——o/

GND

TaHus 15 B (noTtpebnsiemblii yCTPOCTBOM ’ ¢otopesuncrtop R6
TOok 15 MA). KoaddurLmMeHT rapMoHuK yCT- 10om2 - 1000F - e (WK650-60), npe-
povicTBa BO BCEM AuanasoHe perynvMpos- C4 obpasyeTca B Ha-
Kn He npesbiwaeT 0,5% («Praktyczny 100nF K7 M nps>XeHve 1 nocne
Elektronik» Ne11/2000, ¢.12-14 *). - ycunenums 101 no-

Ha ocHoee MMC pgoliHoro 6anaHcHo- 22k faetca Ha AuHa-
ro cmecutensa NE612 (9T mMukpocxemsl Muk SL1. Mutaetca
Takxke coaepxar BCTPOEHHbI reHepaTop) yCTPONCTBO  OT
I.Baapc paspaboTan ycTpoicTBO CMe- o €12 OBYX 9/1€MEeHTOB

LLeHUs CreKTpa 3BYKOBOrO CUrHana Ha
+500 'y, (puc.21). IC1 obpasyeT 6anaHc-

. al ool Troo EEEE

«AA», noTpebnas
40 MA («Prakticka

HbI MOZYNATOP BXOAHOIrO 3BYKOBOMO CUT- s R8 6 101 i Elektronika A
Hana (co cnektpom 500-6000 INy) ¢ kBap- T 3 LH386N 5 oon Radio» Ne1/2001,
LoBaHHoM (X1) HecyLueit 451,5 L. Bepx- Y R cr ! c.14, 15 *). Mpu-
HIOI0 BOKOBYIO nonocy (452-458 kI'u) BblI- B 3n3 _L l J—°9 cio MeyaHue peaak-
nenset GunbTP U3 ABYX CTaHAAPTHbIX 455- l l_oon 100nF uu. byarte

KpaiiHe OCTOPOX-

Ed
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40118 R10
8

IC1b

IC1a
) 40118

Hbl_npu obpatye-
HUN C nasepHou
YKa3Kou, Hukorga
He HarnpasisinTe ee
B /1a3a - Bbl MOXE-
== T€0BpeanTs 3pe-
Hue cebe u apyrum
JI0A5M UNJTN XXNBOT-
HbIM!
AoMmodoH

Pnc.23
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10k
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(puc.23) vmeet
6a30BblIii 1 BBIHOC-
HoM 6nok (B1, LS1,
S1, Ha pucyHke
ob6BefieH NYHKTUP-
. HOW NINHWeRn) n no
] LBYXMNPOBOAHOM
5 NMHUK obecneyn-

E» - BaeT ABYCTOPOH-
10Q 100n
C10! c13

BaHWE BbI3bIBHOMO

HIOIO FOJIOCOBYIO
qu 47onT
curHana. B noka-

CBS3b M FeHepupo-
3aHHOM Ha cxeme rnosioxeHun S3 cucrtema

Ky, Nnbe3o®rY ot pagmonpuemHuka. Ha
IC2 BbINONHEH AeMoaynsaTop, YacToTa Ha-
CTPOMKM KOTOPOrO MOXET BapbMpOBaTLCH

20

B npegenax ot 451 no 452 kl'y, Bapnkanom
D1, Bk/lO4EHHbIM NapannenbHo KkeapLy X4.
EMKOCTb Bapukana perynimpyrot pesuncrto-

HaxoAMTCs B PEXMME NpremMa C yoaneHHo-
ro 6noka: manorabapuTHbIn 8-OMHbI Aun-

Papunoxo66u 1/2001



Hamuk LS1 paboTaeT kak MUKPOGdOH, 3BY-
KOBOe HanpsxeHune 4Yeped S1-S2a-S3b-
R11-C6 nocTtynaet Ha TpaH3NCTOPHbIN Npe-
pycunutens (TR3 ¢ OB, Ku=5) n c Hero
yepes C7 Ha perynarop rpomkocti VR1 n
yeunutens (Ku=200) IC2-C12-S3a-S4b-
S2b-pnHamuk 6a3bl LS2. B opyrom nono-
xeHun S3 curHan ¢ 6asbl nepefaeTca Ha
BbIHOCHOI 610k no nytu LS2-S4b-S3b-
TR3-1C2-S3a-S2a-LS1. Ha IC2, TR2 co-
6GpaH reHepaTop TOHANBLHOMO BbI30BA, KO-
TOpbIN 3anyckaeTcs kak ¢ 6a3bl (KHOMKOM
S2), Tak 1 ¢ BbIHOCHOr0 6510Ka (kHornka S1):
B MepBOM Clly4ae HM3Kui noteHuman ¢ S2b
yepes IC1a 3anyckaeT reHepaTop, a ycu-
NEHHbIN CUrHan Bel3oBa C konnektopa TR2
yepe3 S2a nocrtynaet B LS1; BO BTOpOM
cny4ae NoCTOsiHHOE HanpsixeHne ¢ «AAA»-
6arapeiikn B1 oTkpbiBaeT T1, TOT yepe3
IC1a 3anyckaet renepatop IC1b1c, a cur-
Han ¢ konnektopa TR2 noctynaet Ha LS2
yepes S4b. Knonka S4 (paboTa/nexypHbiii
pexum 6a30B0ro 6510ka) NPy 3TOM Haxo-
[MTCS B BEPXHEM MO CXEMeE MOSIOXEHNUM, T.K.
BbI30B BO BPeMs pPas3roBopa He HyxeH. B
[EeXYPHOM pexrme YCTPOMCTBO Toka He no-
TpebnseT, B pexumMe paboTsl (B nay3e pas-
rosopa) notpebnset 6 MA, B pexume Bbl-
3oBa 25 MA («Everyday Practical
Electronics» Ne1/2001, ¢.38-43 *).
PapgunomukpodoH (puc.24) Axywa
MuuTa paboTaeT ¢ 4aCTOTHOW MOAYNAUU-
eli B amanasoHe 88-108 MI'u. Ero moui-
HOCTb He npesbiwaeT 10 MBT, HO gocTaTou-
Ha [S19 CBA3W Ha NPUEMHWK ayavonneepa
B YC/I0BUSIX OTKPBITOM MECTHOCTU U B Nlecy
Ha PacCTOSHUN HECKOIbKO COTEH MeTPOB.
3BYKOBOE HanpsxeHne ¢ Nbe3oMnKpodo-
Ha M1 4yepe3 ycunutens T1 1 BY gpoccenb
DL1 npuknagbiBaeTtcs k Bapukany D1, ocy-

ANT

LLEeCTBASIOLLEMY HACTOTHYIO MOAYNALMIO
reHeparopa no cxeme eMKOCTHOW TPexXTou-
kn Ha T2. Hecyluyio 4acToTy nocnegHero
MOXHO NepeHeCTV B OTEHECTBEHHbIV Ana-
nasoH 65,5 - 74 Ml'u, ecnv yBenMunTb em-
kocTb C5=6,8 n®, C6=33 n®d. L1 1 L2 BbI-
nosHeHbl M3 nposoga anametpom 0,8...1
MM Ha onpaske 4 mM: L1 copepxut 7 BuT-
KOB € warom 1,5 MM 1 0OTBOZOM OT BTOPOrO
BUTKA, a L2 - 12 BUTOK K BUTKY. AHTEHHOW
CNY>XMWT OTPe30K 1I06Oro NpoBoAa AJMHOM
15-20 cMm. MoTpebnsiemblli TOK He MpeBbl-
waet 10 MA («Praktyczny Elektronik» Ne12/
2000, c.15-18 *).
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AkycTtuuyeckoe pene (puc.25) Upxu
Kapneka cpabaTbiBaeT faxe npu KpaTkos-
PEMEHHOM MpeBbILLEeHNN 3a4,aBaeMOro pe-
31CcTOpoM P1 ypoBHS rpOMKOCTH (T.€. Cro-
COBHO, HanpuMep, BKIIO4YUTb BEHTUNINTOP
OT XJI0MNKa B lagoLwm). HanpsixeHne ¢ anek-
TpeTHoro mukpodoHa MIC1 ycunusaetcs
101A 1 yepe3 petektop D1 1 komnapatop
101B 3anyckaet MynbTMBMOPATOP HA WH-
TerpansHom Tavimepe 102. Ha Bpewms, 3a-
fasaemoe nocTosHHoN Bpemenn CY(P2 +
R14), nonoxvtensHoe HanpsxeHne Ha Bbl-
Bogde Q 102 oTkpbIBAET K04 HA COCTaBHOM
TpaH3ucTope T1, KOTOPLIM MOXHO KOMMY-
TUPOBATL JIOOYIO MCMONHUTENBHYIO Harpy3-
ky. IO1A npenoTBpaLaeT noxHoe cpaba-
TbiBaHWE Npu BkAo4eHun («Prakticka
Elektronika A Radio» Ne12/2000, c.23 *).

UK AY eeiknioyatens Kapena Kpaii-
La obecneymBaeT ANCTAHLMOHHOE BKIOYe-
Hve/BbiknoyeHne 200-BaTTHOW nammbl v
[Lpyrovi CeTeBOn Harpy3ku aHano-
rmyHor mowHoctu. MepepaTtumk
(pmuc.26) cocTouT U3 reHepartopa

1

npueMHuk IC1 (puc.27) HarpyxeH Ha
Tpurrep-dpopmuposarens IC2A 1 nHterpu-
pytoLyio Lenoyky R2C2 ¢ noCTosHHO Bpe-
MeHu 18 MC, NpenoTBPAaLLAIoLLYIO TOXHbIE
cpabaTtbiBaHUS OT KPATKOBPEMEHHBIX MO-
MeX, HO MPOMyCKaloWwyo yNnpaBsoLLnii
NMMYNLC AIMTENBHOCTBIO 32 MC Yepe3 dop-
muposatenu IC2D, IC2C Ha cHeTHbIN BXOA,
D-tpurrepa IC3A. MNocnegHuin ¢ KaxabiMm
HaxaTtuem kHonku S1 Ha nynbte AY
(p1c.26) nnm nokanbHol kHonku S1 6a3o-
BOro 6noka (puc.27) usMeHsieT COCTOsiHWE
Bbixoga Q n yepes ycunutenb Toka T1 un
ontocumuctop O1 ynpaBnseT OCHOBHbIM
MOLLHbIM CUMWCTOPOM, MOMEpPeMEeHHO
BKJtOYAs M OTKNOYas Harpy3ky. MNocnenHas
nopknioyaetcs k koHtaktam N v L OUTPUT
pasbvema K1. Macawue kongeHcatopsl C9-
C11, moct D2, napameTtpuyeckuii D1 v nn-
TerpanbHbiin IC4 ctabunuaatopsl obecne-
unBaloT NUTaHue 6a3oBoro 65oka, a NuTa-

UMNynbCcoB YacTtoTon 36 Kklu
(R3C3) Ha Tpurrepe Wmntta .|
IC1D, 3anyckaemoro Ha 32 MG .1
(R2C2) npn HaxaTtnm kHonkm S1. eat

WusepTop IC1B 1 ycunutens Toka 2
T1 obecneynBaioT U3nyyeHune Ta-
Koro «pagmovmMnynsca» MK-cseto-
onogom D2. UnTerpanbHein UK-
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TeneBu3ausa
EneckmpoHulka

HWe NynbTa OCyLLECTBNSETCS OT GaTapeu ak-
kymynatopos BAT1. JansHocTb fevictaua Y
- 0o 7 meTpoB («Prakticka Elektronika A
Radio» Ne1/2001, ¢.20, 21 *).

TepmocTaT Ans MUHU-UHKYGaTopa
(puc.28) paspabotan Kpacumup Knucap-
cku. TepmoHarpesatens R, Noakmo4eH K
cetn 220 B nocnenoBaTenbHO C TUPUCTO-
pom VS (aHanor KY202H). YnpasnseT Ha-
rpesom mocT R1, R2, R3+RP5, R6, B ana-
roHanb KOTOPOro BK/OYEH SMUTTEPHBIN
nepexop, TpaHsuctopa VT1. B xonogHom
cocTosHuun Tepmuctopa R1 ero conpoTtus-
neHune Benmko 1 Tpananctop VT1 kaxayto
MONYBOJIHY MYNbCUPYIOLLLEr0 HaNpPsXeHns
Ha cTabunutpoHe VD1 cpasy no uenu kosn-
nektop VT1 - Tokoorpanuunsawowmi R4 -
ynpasnsiowmi anektpog VS otkpeiBaet
TMpucTop. Ha TepmoHarpesatesib MOLLHO-

Pinc.28]
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cTtbio fo 300 BT nopaeTca makcumanbHas
MOLLHOCTb U NPONCXOANUT Harpes VIHKy6a-
Topa. lNpun pocTnxeHnn 3agaHHoON Temne-
patypbl 37,65 °C conpoTusieHne Tepmo-
pe3ncTopa yMeHbLIaeTCs HACTOMbKO, YTO
VT1 HaumMHaeT Npu3akpbiBaThCS, OTKPbLIBAS
TUPUCTOP YyXe Ha 3HAYNTEJIbHO MEHbLUYIO
4acCTb nepmnona CeTeBOro Hanps>xXeHus.
MoLLHOCTb Ha TepMoHarpeBaresie orpaHn-
YMBaeTCd M OH Ha4YMHaeT OoxlaxXaaTbCo.
Pexum pasorpesa MHOUUMPYET HeoHOBas
namna H1. lna HopmanbHoro pacnpegene-
HWS TemnepaTypbl N0 BCeMY 06beMy MHKY-
6aTopa Heo6X0AMMO HEBONBLUNM BEHTUAS-
TopoM 0becneynTb HenpepbiBHbI 064yB
TepMoHarpesarens U UMpkKynaunio Bo3ay-
xa. Mpwv aToMm oBGecneynBaeTcs Noaaepxa-
HWe ONTMMasIbHOWN ANa NTUYbUX 3M6pVIOHOB
TeMneparypbl C NOrPELLHOCTLIO He Bonee

Pinic.30)

Grudzien + 721 50gr

+0,15 °C B MunHU-uHkyb6aTope Ha 80 suu,.
HanaxvBaHve 3akno4yaeTcs B yCTaHOBKE
Heob6x0AMMOV TemnepaTypbl Pe3UCTOPOM
RP5, B kayecTBe KOTOpPOro xenatenbHO
NPYMEHUTb MHOrOOBOPOTHbLIN MPOBOJIOY-
HbIlA, HanpumMep CI15-2 («Paguo Tenesnaus
Enektponuka» Ne10/2000, c.12, 13 *).
Exu YecToxoBcku pa3paboTan aBTo-
MaTM4YeCckoe YCTPOWCTBO PEryiupoBKU
YPOBHS XXNAKOCTHU, OJIOK-Cxema KOTOPOro
nokasaHa Ha pmc.29. Bbeixop reHepartopa
NPSIMOYTO/bHbLIX UMMYNIbCOB COEAMHEH C
Tpems aHanM3npyoLwmmm 6nokamu (M306-
paxeHbl C KPeCTMKaMu BHYTPU) Yepes ae-
NINTENN HanpsiXeHusl, o6pasyemMble pe3unc-
Topamu R 1 conpoTMBNEHNEM 3NEKTPOLOB
A, B 1 C, pacnonoxeHHbIX Ha pa3HoOW Bbl-
cote. Ecnu anektpop Haxogutcs B BOZe,
TO €ro COMpOTMBIEHNE OTHOCUTENBHO
«3eMn» Mano 1 MeaHap Ha BXOZ aHanu-
3upyloLero 6noka He npoxoauT. Ecnu xe
9NEKTPOL NOMHOCTLIO HAXOAUTCS B BO34Y-
Xe, TO ero ConpoTMBAEHNE OTHOCUTENIbHO
«3eMNiM» BENUKO U MeaHap Gecnpenar-
CTBEHHO MPOXOOMT Ha COOTBETCTBYIOLLMIA
aHanuaupyioLmii 6nok. Beixoasl BCcex aHa-
NN3npyioLLmx 6NOKOB NOrMYeckn CKOMOU-
HMPOBaHbI Yepes nHBepTop U RS-Tpurrep
Takum 06pa3om, YToObl BKJIIOYATL HACOC,
€CJ/IN YPOBEHb XMAKOCTU OMNYCTUTCS HUXE
anekTpoda B, 1 oTkmo4aTtb Hacoc, Kak ToNb-
KO YpOBeHb NOoAHUMETCS [0 anekTpoaa A,
a Takxke BKJIlo4YaTb CUPEHY, ECNW YPOBEHb
ynaget Huxe anektpoaa C. MpuHuunuans-
Hasl cxema aBTomaTa nokasaHa Ha puc.30.
Ha U2a, U2B cobpaH 3apaioLnii reHepa-
Top (1), 4epe3 MowHble Tpurrepsl U3A-
U3F un uenovky C10R16 (ycTpa-
HeHVe MOCTOSIHHOW COCTaBNsAo-
Lier) nuTalowmin pesmctopsl R3,
R4, R17, K KOTOpbIM NOAKIII04e-
Hbl YDOBHEBbIE ANEKTPOALI (Yepe3
knemmbl A, B, C). Ananuaupyio-
lwune kackagbl BbIMOSHEHbI Ha
Tpurrepax U4A - U4C, koTopble
npn «Cyxux» 37eKTpoaax 4epes
onoabl D8, D9, D13 MrHoBeHHO
paspsxaloT A0 HY/JeBOro noru-

JuL

Tttt

4ecKkoro ypoBHsl koHAaeHcatopel C6, C7,
C12, a npn MOKPbIX - HAXOAATCS B BbICO-
KOM COCTOSIHUW BbIXOA0B U HE NPensTCTBY-
10T 3apady KOHAEHCAaTOPOB Yepes pesunc-
Topsbl R9, R10 n R20 po BhicOKOro noru-
4eckoro ypoBHsi. Ecnv Bce anekTpoabl «Cy-
xue», To RS-Tpurrep ynpasneHns Hacocom
U2C/U2D BbLICOKMM YPOBHEM Ha BbIXO4E
nHeeptopa U4D ycTaHOBEH B COCTOSIHME
C BbICOKMM YPOBHeM Ha Bbixoae U2D n Hus-
KM Ha Bbixoge U2C. B cxeme 1 neyatHomn
nnaTe NnpenycMOTpeHa BO3MOXHOCTb yCTa-
HOBKM kak pesuctopa R13, Tak n R14, Ho B
peasibHOl cxeme JOoKeH ObITb YyCTaHOBNEH
TONIbKO OAMH W3 HUX, 4TO OonpepenseTcs
JIOrMIKON BKJIIOYEHWS MCTMOSTHUTENIbHOMO Me-
xaHu3ma. Hanpumep, ecnn Tpebyetcs
BKJIIO4YEHME HacoCa HOPMaJIbHO PA3OMKHY-
TbIMM KOHTakTamu pene S1, To BnameaTb
Hapo R14 (4T0Gbl BbICOKMIA YPOBEHb Ha
Bbixoge U2D otkpein T1 1 Bkntouun pene
S1), a ecnm HOPMaNIbHO 3aMKHYTLIMU KOH-
TakTamu - To R13. MNpun JOCTMXEHWN YPOB-
HeM BOApl 3nekTpoaa B Beixoa nHeBepTopa
U4D ctaHoBWTCA HU3KMM, HO Tpurrep U2C/
U2D coxpaHsieT npexHee COCTOSiHWE A0
TOrO MOMEHTa, NoKa He CTaHeT BbICOKUM
ypOBeHb Ha koHaeHcaTope C6, T.e. o Mo-
MeHTa Nnoabema ypoBHS 00 anekTpoda A.
Mpwv atom U2D/U2C onpokuHeTcsi n obec-
TOYMT Hacoc. Pacxop, xnakocTn na pesep-
Byapa npueeneT K MOHUXEHUIO YPOBHS
HUXe anekTpoaa A, Ho Tpurrep 6yneT co-
XPaHsiTb COCTOsIHME 06ECTOHEHHOro Haco-
ca [10 ypoBHs anektpoaa B. Jlorvka pa6o-
Tbl Nbe30cKpeHsbl Y1 npoLue - OHa BKITI0Ya-
eTCsl, Koraa Cyxum CTaHOBWTCH 3NEeKTPOA,
C v 3aTnxaeT, KaK TONbKO YPOBEHb MNOAHU-
MaeTca [0 STOro anekTpofa. 34ecb npu
MOHTaxe Takxe Heob6XoAMMO BMamBaTtb
TONIbKO OAWH M3 pe3ncTopos - R22 nnu
R23. HanaxuBaHue ycTponcTea 3aknioya-
eTcs B NoA0ope CONpPOTUBEHUS PE3NCTO-
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pos R3, R4, R17 B ananasoxe ot 680 Om
no 100 kOm B 3aBMCUMOCTM OT pasmepa
9M1eKTPOJOB M CTENEHN YMCTOTbI BOAbI MO
KPUTEPMIO HAEXHOr0 3aTOPMaXuBaHWs
Tpurrepos U4A-U4C npu OKyHaHUW 3nekT-
ponoB B XMAkocTb («Elektronika dla
Wszystkich» Ne12/2000, ¢.98, 99, 111 *).

«CocynbkofeTekTop» - Tak Ha3Ban
cBoWi npubop Teeppu Ae BanboupHbe. OH
noneseH He TONIbKO ABOPHMKAM, HO 1 aB-
Tomobunuctam. Mpubop npeacraenseT co-
6011 (pnc.31) aNeKTPOHHbIV TepMOMETP Ha
Tepmopesuctope R1 n Tpex komnaparo-
pax, HaCTPOeHHbIX Ha TemnepaTtypy +6 °C
(VR3, IC1c), +4°C (VR1, IC1b) n +2 °C
(VR2, IC1a) 1 HarpyXeHHbIX Ha TpexuBeT-

Ne2/2001, ¢.92-96 *).

Kak n3BecTHO, Ans HOpManbHOro cae-
4YeHuns cBeToamnonos HeO6XO,EI,I/IMO Hanp4a-
X€eHWe HEeCKOJbKO BOSbT. MNpocToi npeo6-
pasosaTtenb Upxu Heukapa Ha TpaHauc-
TOPHOM MyNbTUBMOPATOPE C MHAYKTUBHOW
Harpy3skoli (puc.32) obecneunsaeT apkoe
cBeYeHue OfHOro u
flaxe HeckoNbKUX CO-

Pinc.31
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eVHeHHbIX nocnenoBa-
Te/lbHO cBeToAMoAOB
Fuses OT O4HOro 3fieMeHTa Ha-

H npsxeHnem 0,7...1,6
B. poccens L1 moTatoT
nposogom M3J1-0,2 Ha
¢epputosom (H1000)
KonbLie 6x4x4 mm, 50-60

+ BUTKOB. MOXHO npume-
HATb NI0OblE TPAH3UCTO-
=== Pbl C MOLLHOCTbIO pacce-
nBaHusa He meHee 0,4 BT
1 TOKOM KOJSIIeKTopa He
MeHee 150 MA
(«Prakticka Elektronika A
Radio» Ne1/2001, c.15).
Matpuk Tkou ans
aBTOMaTUYecKou 3a-
PAAKN aBTOMOOUIbHBIX
T2z | aKKyMynsiTOPOB npumMe-

HbIli cBeToamop, D2. C yyeToM NOASPHOCTU
BXOA0B KOMMapaTopoB Nierko y6eamTbes,
4TO Npu Temneparype Bbiwe +6 °C IC1c
3akpbiBaeT TR1 1 He CBETUTCH HU OOVH 13
csetogmonos. lNpu Temnepartype 4...6 °C
CBETUTCS TOJIbKO 3€e/IeHbli CBETOAMNOL,
(GREEN), 2...4°C - 06a (RED n GREEN),
€03[aBast XeNThbli LBET CBEYEHUS, @ HUXE
+2 °C - TONbKO KpacHsblii. Mpu cocynbkobe-
3onacHov Temnepartype Bbiwe +6 °C ycT-
POICTBO NOTPEONSET HECKONLKO MKA, npu
«3eNeHOM cBeTe» 7 MA, «xentom» - 40 MA,
«kpacHom» - 33 MA. TepMOpesncTop Mo-
XeT ObITb BblHECEH Kabenem anvHon go 10
meTpoB («Everyday Practical Electronics»

HAeT cxemy puc.33.
Mpv NpaBunLHOW NOASPHOCTM NOAKIIOYe-
Hus akkymynatopa AKU nonoxutensHoe
CcMeLleHne TpaH3ncTopos T2 1 T1 OTKPbI-
BaeT Tupuctop TY1 (tuna KT110/200) npwn
Kaxaou MoNyBOJIHE MYNbCUPYIOLLEro Ha-
npsXeHns, NocTynaioLw,ero ¢ MOCTOBOrO
Boinpamutensa D1-D4 (anopsl KY708). 3a-
pan akkymynsatopa npovcxoamT TOKOM [0
5 A, noka HanpshkeHue Ha HeM He JOCTUr-
HeT KOHEYHOro YPOBHS, YCTaHaBIMBAEMO-
ro peauctopom P1. MNocne atoro manomoLw-
Hbll TUpKcTop TY2 6nokupyeT yepes D8
yNpasAsoWwnii anekTpos MowHoro TY1, a
yepes D9 cospaeT nyTb TOKY Yepes CBETO-
nvop D10, cBeveHne KOTOPOro canaeTeb-

DAND KECT

Grudzien
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cTBYeT 00 OKOHYaHUM 3apsipa. [Mpu Hesep-
HOW MONSPHOCTU NOAK/IOHEHNS aKKyMYNs-
Topa TpaH3ucTopbl T2 n T1 okasbiBalOTCS
3anepThbl U UHBEPCHOr O 3apsaa He Npounc-
xoanT. O HOpmManbHOM pexume 3apsaa
CBMOETeNbCTBYET CBeYeHne CBeToamoaa
D7 («Prakticka Elektronika A Radio» Nel/
2001, c.7).

100-BaTTHLIN NpeoOpa3oBaTesb No-
CTOSIHHOro Hanpsbkenus 12 B B nepemeH-
Hoe 220 B 50 'y, (puc.34, cm.cnes. c1p.)
pa3pabotan Kxuwrod Hoeak. 3apatoLnii
reHepatop Ha 100 'y, n genutenb 4acToTb
Ha 2 ¢ napadasHbIMM BbIXOAAMM BbINOJHE-
Hbl Ha aewesot KMOIM MMC U1 CD4047.
TouHas NOACTPOVKA 4ACTOThI BLINOHAET-
cs peanctopom PR1. Tpurrepsl U2 npoTu-
BO¢a3Ho ynpasnsaioT MowHbiMu MOTT knto-
yamu T1, T2, KOMMYTUPYIOLLUMK NEPBUY-
Hble MoayoOMOTKM MOBLILIAIOLLErO TPAHC-
¢opmatopa TR1, B kKauecTse KOTOPOro MC-
NoJSIb30BaH BKJIIOYEHHbIN «3340M Hanepes»
100-BaTTHLIN CeTeBOW TpaHchopmartop C
nepBuYHON 06MOTKOM Ha 220 B 1 BTOpUY-
Hor 2x9 B. Pesuctop R14 - ceHcop Toka
Harpysku. Kak Tonbko oH npesbicuT 0,5 A,
MOCTOBOW BbinpsMuTens D5-D8 co crnaxwu-
BatoLLmM punbTpom R11C3 oTkpoioT T5, T6
1 3anyCTaT aBapuiHbIn Nbe3osymmep Y1,
a Takxe 3acsetaT D4. AHanornyHelvi npe-
nynpexzatoLmin curian 6ynet BolpaboTaH
Tpanauctopamu T3, T4 n npu pa3psage ak-
kymynsatopa AKU Huxe fonyctMumoro (1 yc-
TaHasnvBaemoro pesuctopom PR2) ypos-
Hs1. Mpwu aTOM cBETUTLCS ByAeT CBETOAMOL,
D3. TpanawncTopsbl T1, T2 He06x0AMMO yc-
TAHOBUTb Ha paavatopsl nnowaasto 20 cm?
(«Elektronika dla Wszystkich» Ne12/2000,
c.96, 97, 111 7).

TecTep (puc.35, cm.cneq. ctp.) Map-
THa CedenunHa no3sBonseT MrHOBEHHO
OLEHUTb «CBEXECTb» ranbBaHU4YECKMUX
3N1EMEHTOB 1 aKKyMynsaTOPOB TUNopasme-
pa «AA» n «AAA». Komnapatopsl 102A,
102B pesnctopamn HaCTPOEHbl Ha Nopo-
rosble Hanpsixexns 1,28 B (P1) n 1,20 B
(P2), a HarpyxeHbl Ha TPexuBEeTHbIN CBe-
Toanon D1. TecTnpyemblit akkymMynsTop
TEST AKU HarpyxeH pesuctopom R2, ko-
TopbIli 0TOMpaeT Tok 60 MA, a Npu Haxa-
ToW kHomnke S1 - peanctopom R1, otbupa-
owmm okono 300 MA. Ecnv npu aTOoM Ha
GaTapevike HanpsixeHne Huxe 1,20 B, To
BbICOKWUIA ypOBeHb Ha Bbixoae [02A 1 Hu3-

+ 721 50gr
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i =
- If i =

End If
If i =
TXD 0
RTS 0
DTR 0
Counterl = 0

Kui Ha Bbixoae 102B 3acTtaBnseT cBeTUThL-
CSl TONIbKO KPACHBIV CBETOAMOL, CUrHANM-
31pys 0 HENPUIrOAHOCTW BNEeMEHTa AN 1c-
nons3osanus. MNpu HanpspkeHun ot 1,20 o
1,28 B BbICOKMMM CTAHOBATCS HANPSHXEHNS
Ha BbIxoAax 060Mx KoMMapaTopoB, CBETAT-
CS M 3eNeHbIN, 1 KPacHbIN CBETOAMOAbI, CO-
3[4aBas B UTOre XenTbll LBeT. Takon pe-
3y/bTaT FOBOPUT O TOM, YTO BNEMEHT yxe
«HecBeXuit», HO eLle MoxeT paboTtaTb. Ha-
KOHeL,, Npu HanpspkeHun Boiwe 1,28 B BbI-
xon |02A nepexoamnT B HA3KUI YPOBEHB 1
CBETUTCH TOJIbKO 3€/IeHbl CBETOAMOL, -
anemeHT paboTtocnocobeH Ha 100%
(«Prakticka Elektronika A Radio» Ne12/
2000, c.4).

B.KauHka B npaktukyme no npoektu-
posanunio nepudepun MK npusoanT He-
CKOJIbKO NPUMEPOB U3MEPEHUs aHano-
roebix Benn4uH yepes COM-nopr. Ha
puc.36 n3obpaxeHa cxema usmepeHus
€MKOCTM 3N1eKTPOJIMTUHECKOrO KOHAEH-
catopa C. MpuHumn paboTbl - uamepe-
HVe BPEeMEHN MeXAY CKaykOM Hamnpske-
Hus (-10 B = +10 B) Ha nuHum DTR u ne-
pexoAoM yepe3 NOpPOroBbIA IOrMYECKUi
YPOBEHb SKCMOHEHLMANbHOr0 HaNPSXeHNs

Timerl.Interval =

Ha KoHaeHcaTope unn |~ Bnd Sub

nuHun DSR. U3BecTHO,
yTto peakuuns RC-ue-
noykn (pmc.37) Ha
BXOLHON MeaHnap onu-
CblBA€TCH 3KCMOHEH-

CLOSECOM
End Sub

4 \@

0 Then MsgBox

(Counl P .38 1

105 ms

Mk®D nnun

100-10% & no-
2 nyqyaem T =
1000 Owm
100-10°% &
0,1 c =100 mc).
®dopmmposanne
Ha nuHum DTR
MeaHppa C 4ac-
TOTOM MOBTOpe-

1N4148

I =

1..22k
DSR

c

o] ETEE

Private Sub Form Load ()

OPENCOM ("COM2,1200,N,8,1")

0 Then

i = OPENCOM("COM1,1200,N,8,1")
Optionl.Value =

True

("COM Interface Error")

2000

Private Sub Form_Unload(Cancel As Integer)

Private Sub Timerl_ Timer ()

TOW, pocTurawuien DTR 1
63,2% ycranosuswe- EViT?iN:EESR() - 0) And (TIMEREAD() < 1501)
rocs 3HaYeHus 3a Bpe-
"~ DoEvents

ma T=RC. C pgpyron Wend
CTOPOHbI, NOPOroeoe Labell.Caption = Str$ (TIMEREAD()) + " ms"
HanpseHue, COOTBET- DTR 0
cTBylOWEee nepexony End Sub
nuHun DSR oT ypoBHS
normnyeckoro 0 k
YPOBHIO noruyec-
Ko 1 06bl4HO paB- REM LISTINGZ
HO 2 B oTHOCHTeNb- Private Sub Timerl Timer ()
HO «3eMnin» unn 12 DTR 1 -
B oTHOCUTENBHO Nn- REALTIME (True)
Hun TXD, T.e. no oT- TIMEINITUS
HOLLUEHUIO K MOJIHO- While (DSR() = 0) And (TIMEREADUS() < 1500000)
My pasmaxy DTR Wend
(ot -10 no +10 B, $ = ?P*I]E};Eﬁggio(z)oom
T.e. 20 B) coctaens- R = 2200 + 7800 * (T - 76300) / (294600 - 76300)
et 12/20 = 0,6 = REALTIME (False)
60% , 4TO OuYeHb R = Int(R)

6113KO K Labell.Caption Strs$(R) + " Ohm"

YNOMSIHY- DTR 0

ToMy Teo- =~ End Sub

peTunyec-

komy 63,2%. Ecnu BeiGpate R=1
KOM, TO n3mepsemblii OTPE30K
BPeMeHM B MUAnncekyHaax Oy-

-

[eT COOTBETCTBOBATb €MKOCTM
KOHAeHcaTopa B Mukpodapagax
(ranpumep, ong emkoctn C=100

Hus 2 ¢ (npeaen nameperus 1000 MkD),
aHanua coctosHusa DSR, namepenune unH-
TepBana BPeMeHU U ero MHAMKAUMIoO Ha
avcnnee MK (puc.38) BLINONHAIOT HECNOX-
Hble MoANporpammel Ha a3bike Visual Basic
5 (sctunr 1). Anop, D Ha puc.36 yckops-
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REM LISTING3
Dim y1, y2, x1, X2, n
Private Sub Form Load ()
i = OPENCOM("COM2,1200,N,8,1"
If i = 0 Then
i = OPENCOM("COM1,1200,N,8,1")
Optionl.Value = True
End If
If i = 0 Then MsgBox ("COM Interface Error")
TXD 0
RTS 0
DTR 0
Counterl = 0
Timerl.Interval = 1000
n =20
End Sub

Private Sub Form_Unload(Cancel As Integer)
CLOSECOM
End Sub

Private Sub Optionl_Click()

i = OPENCOM("COM1,1200,N,8,1"

If i = 0 Then MsgBox ("COM1l not available")
End Sub

Private Sub Option2_ Click()

i = OPENCOM("COM2,1200,N,8,1"

If i = 0 Then MsgBox ("COM2 not available")
End Sub

Private Sub Timerl_ Timer ()

DTR 1

REALTIME (True)

TIMEINITUS

While (DSR() = 0) And (TIMEREADUS() < 900000)
Wend

T = TIMEREADUS ()

DTR 0

T =T * 0.932

R = 2200 + 7800 * (T - 76300) / (294600 - 76300)
REALTIME (False)

R = Int(R)

Labell.Caption = Str$(R) + " Ohm"

y2 = 300 - R / 100

If n = 0 Then yl = y2

xl = n
n=n-+35
X2 = n
Picturel.Line (x1, y1)-(x2, y2)
yl = y2

End Sub

« R-Plotter i 5

12966 Ohm REM LISTING4

Pin

© com1 © coM2

DTR O
End Sub

eT pa3psia konaeHcaTopa C n Takum obpa-
30M YCTPaHSeT NMOrpeLlHOCTb NpY U3Mepe-
HUWM KOHAEHCATOPOB GOJbLIOIA EMKOCTU.

(Log (R / 10000)
Temp = Int(Temp * 10) / 10
Labell.Caption

DTR Mogaundukaumus cxembl € 13-
D BECTHbIM DUKCMPOBAHHBIM

NTc KOHOeHcaTopom (puc.39)

1na1as L0k nozsonser namepars co-

DSR npoTUBNEHUE pe3ncTopa oT
c 1 po 15 kOm. ConpoTusne-

HWe BbIYMCASETCS Ha OCHOBE

namepenuns T nognporpam-
MOV (simcTuHr 2) no hopmy-

ne R = 2200 + 7800
+(T-76300)/(294600
- 76300), yunTbiBaio-
e KOHe4YyHoe Bbl-
X0[HOe conpoTuBne-
Hue gpansepa DTR n
BxogHoe DSR. OTa
nognporpaMmma mc-
nonb3yeT CTaHAapT-
Hble pyHKLMN
TIMEINITUS "
TIMEREADUS 6u16-
nnoteku port.dil, ko-
TOPYIO MOXHO HamTn
B WHCTannaTtope
Visual Basic nniu B
WHTepHeTe, Hanpwm-
mep, Ha http://
members.aol.com/
trun40/port.htm

Cxema Ha ¢poTopesu-
ctope LDR (puc.40)
n nognporpamMmma
(listing 3) mo3BonsioT
BbIBOAUTb Ha 3KpaH
Aucnnes rpadpuk
N3MEeHeHns ocge-
WEeHHOCTU (conpo-
TuBneHus ¢gortope-
3ucTopa) B TeveHune
100 cekyHOHOrO UH-
TepBana (puc.41).
Mcnonedya Tepmuc-
Top (puc.42), MOXHO
n3mepsaTb TeMmnepa-
Typy. Moanporpawm-
Ma (nUCTUHr 4) cHa-
yana BblHUCAIAET CO-
npotusnexnne R, a
3aTeMm, OCHOBbLIBASCb
Ha dopmyne ero Tem-
nepaTypHoOIn 3aB1CK-
MOCTW, Temneparypy
B °C (puc.43): Temp
= 1/(Log(R/10000)/
4300 + 1/298) - 273,
roe koadpoduumeHTol
10000 - aTo conpo-

Private Sub Timerl Timer ()

DTR 1
REALTIME
TIMEINITUS
While (DSR()
Wend

T = TIMEREADUS ()

T =T * 1.0000000001

R = 2200 + 7800 * (T - 76300) /
REALTIME (False)

R = Int(R)
Temp = 1 /

(True)

0) And (TIMEREADUS ()

= Str$(Temp) + " C"

(294600 - 76300)

/ 4300 + 1 / 298) - 273

+d ~
D AADKECT

ELEKTOR

ELECTRONICS

THE ELECTRONICS & COMPUTER MAGAZINE

NTC

Count

20.4°C

Pinc.43

O COM1

TMBNIEHNE TepMUCTOpa Mpu Temneparype
25°C, 4300 - k0adMUMEHT, OTpaxaloLnii
KPYTU3HY TeMNepaTypHOi 3aBUCUMOCTY.
Ero npv He06X0AMMOCTY NOBLILLEHWS TOY-
HOCTN MOXHO CKOPPEKTMPOBaTh Nocne pe-
aNbHbIX U3MEPEHUI KOHKPETHLIM TEPMUC-
TOPOM ABYX TEMMNEPATYPHbIX TOYEK, HANPU-
mep, 25 n 85 °C («Elektor Electronics» Ne1/
2001, ¢.26-29, Ne2/2001, ¢.32-34 *).
Moaudukauusa MocTa BuHa
(pnc.44), npepnoxeHHas Axoppxem
LLlopTOM, NO3BONSET U3MEHSTb HaCTOTY Ha-
ctporikn RC-reHepaTtopa 0gHUM NOTEHLU-
OMETPOM, Npuyem 6e3 HapyLLueHns 6anaH-
ca amnmTya. B HuXxHem no cxeme nono-
XeHnn aBuxka P aToT peauctop 3akopo-
4YeH 1 BCe yCTPOWCTBO NPeACTaBasieT Co-
60i CTaHOAPTHLIA reHepaTop Ha MocTe
Buha R1C1R2C2 (C1=C2, R1=R2), yac-

ct R1
1 F A
| Waon 1K
A Phic.t
220k
P ‘ —
1M B Output
log | 100k 47k ”17
c2 ‘
——
22n R2 100k

1k $

TOTa reHepauumn KOTOpPOro onpeaenseTcs
n3sectHol dopmynoii Fo=1/(2rC1R1).
Mockonbky peanctopsl A n B okasbisaioT-
€S BKJIOYEHbI MeXAY OOHOWM U TOW Xe TOu-
KOW 1 HevnHBepTMpyoLwmnm Bxogom OY, T.e.
napannenbHO APyr Apyry v nocneposa-
TeNbHO CO BXOAOM
OY, nonoxeHue
nBuxka 220-knno-
OMHOro pesucropa
HW Ha 4TO He BNIUS-
eT. Ecnn gBuxok P
nepemewaeTtcs
BBEpPX, TO YyacToTa
reHepaummn cHuxa-
etcs B V(1 + Raks/
R2) pas, roe Raks
- 9KBMBANIEHTHOE
COMpOTUBNIEHWE Lie-
MoYkM Pe3ncTopoB
P, A, B. B obuiem
cnyyae 6anaHc am-
nAUTYA Npy 9TOM
N3MeHaeTCs, 4TO

< 1500000)
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TpebyeT NPUHATUS Mep No aBTocTabunu-
3auMm amnnTyabl (Bo n3bexaHune cpbisa
reHepaummn 1nn peskoro yBeanyeHus rap-
MOHWMK), 0AHAKO npu ycnoeun B=2A koac-
$puruMeHTbI Nepeaayn okasbiBaIOTCS PaBHbI-
MW OLHOMY 1 TOMY Xe 3HaveHunto 1/3 B fito-
60M nonoxeHunn P 1 6anaHc aMnanTyq, He
namensietcs. C ykazaHHbIMW Ha CXxeme Ho-
MUHanamu 31eMeHTOB AManasoH nepe-
CTpoVikn yacTtoTel paseH 500-6000 Iy, Ha-
NaXxvBaHWe HA4YMHAIOT B HUXHEM NONoXe-
Hun P, nobueasice Tpummepom R4 ycToii-
YMBOW reHepaLyn HEMCKaXEHHON CUHYCO-
napl. Janee aoBuxok P nepeBoaaT B Bep-
XHee MoNoXeHne, a NOACTPOEYHbIM pe3u-
ctopom 220 kKOM po6uBatoTcsa npexHew
amMnANTYAbI U «<4UCTOTbI» CUHYCOMABI. YC-
TPOWNCTBO Takxe 3PPEKTUBHO 1 Npu He-
noBo36yxaeHumn (R4), nockonbky B 3TOM
cnyyae OHO npepacTasnseT co6oW akTUB-
Hbli BbICOKOAOOPOTHbLI MONOCOBOW
$uUNbTP C 4aCTOTOM KBA3MpPEe30HaHca, pe-
rynmpyemori B 60MbLUNX Npeaenax 0a4HUM
pesunctopom («Electronics World» Ne12/
2000, ¢.971).

10.245 MHz

455 kHz

v
—
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o
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GAn3Kuii K MaeanbHOMY oA - o g0 “‘f "17"‘“‘16(15 0.1
HOMOJyNEepPUOAHbIA BbINPS- x bub.té 001 —I -
muTens (puc.45), pabotocno- oM Lmsm!swmw-m N 8 OI[" 2 s »
gﬁﬁg:’” OT NOCTOAHHOTO TOK? &—_L‘Lﬂgrz« Lc IT, el V1 002 (40408 RS 20k 09 01 3 w T2

[0 BbICLUMX BUAEoYac Inss I‘” X6B | KT31025M (KS6ME20) "‘“‘—_T__ B
TOT. YCTPOICTBO NpeacTaBnseT al ‘ 17 20 A
co6olt BbicTpoeiicTByowmMint L 2L ha B By a3 1 —‘ms

7
KoMMapaTop, 3aMblKatoLLiA No- 2 A 5 12_|
CPeLCTBOM aHasnoroBoro MyJb- 3 . UUIU.‘ . "
TUMIEKCOPA BbIXOAHYIO KIIEMMY b L pLo 1 38
(Vout) ¢ BxopgHoi (Vin), ecnu 5 [ R R - 1 10T 3300
MrHOBEHHOe 3HadeHue Vin > 0, 6 [— o . c12 % s 5
1 3aMbIKaIOLLIMIA BbIXOM, HA 3EeM- rc 7 f— -
o, ecim Vin < 0 («Electronics 001 COLO70BIKSEYNZ) 8 2— |
World» Ne2/2001, ¢.137). Kis21 Ré 100k e 9 F— VD4 KB09 (13 1000
YTpoutens 4acToThl _L e T 0 13 1

(puc.46) A.Yannca, pabota- I" ! [ﬁjﬂj. [ﬁf,?? ) n & g o Prc.50)
foLwmii 6e3 perynMpoBoK npw x6B 2 ’—@—\_— R8 100k | 1000
paccTpoiike 4acToThl 10-mera- RT 4Tk [t ]

repLoBOro BXOAHOrO curHana

Ha +20%, noctpoeH Ha asyx KMOI U-HE
74AC00. Mexay NormyeckMMmn anemeHTa-
MW, PEXNM KOTOPbIX MO MOCTOSIHHOMY TOKY
nunHeapu3osaH 100-KMNO0OMHbLIMK PE3NCTO-
pamu, yCTaHOBJIEH 3IIMMTUHECKMIA MONOCO-
BOVi pUNILTP BTOPOro nopaaka, «nojaoyka»
AYX KOTOpPOro HacTpoeHa Ha TpeTbio rap-
MOHWKY, @ Hyn1 NepefaToYHON QYHKLUUK -
Ha addekTMBHOE NOAaBieHne NepBon u
NATON rapmoHuku (puc.47). Bnaropgaps
3TOMY YCTPOWCTBO BbIMOHAET CBOIO OCHOB-
HYI0 PYHKLMIO, HE YXyALas OTHOCUTESbHbI
ypoBeHb LymoB («Electronics World» Ne2/
2001, c.140).

AM-npuemuuk I'.Baapca oxsaTbiBaeT
4aCTOTHbIN Ananas3oH oT Hynsa o 1800 kIMu,
T.e. He TONbKO cpepHue (520-1612 kly),
OJMHHble (150-433 kW), HO 1 CBEPXAJINH-
Hble BOMHbI. MNocnegHne NOBONBHO HACHI-
LEeHbl Pa3NYHBIMU CYyXeBHbIMK Paano-
CTaHUMsaMK, HanpyMep Ha YactoTe 18,3 k'Y,
¢ no3biBHbIM UNID pa6oTaet TenenpuHTep
(RTTY), 53,6 'y - Moscow Meteo ¢ no-
3bIBHBIM RTO, 77,5 kl'y - DCF77 time
transmitter, 111,3 kl'y, - SOA211 Warsaw
Meteo. MHOro ctaHumnit NpUGpPexHbIX
cnyx6 HaxopaTcs M cpasy 3a rpaHvuen
CpefHeBOIHOBOMO AnanasoHa. bnok-cxema
npvemMHuKa nokasaHa Ha (puc.48). 310
cynepreTepoimnH ¢ ABONMHLIM Npeobpaso-
BaHWeM 4acToThl - ¢ nepsow MY 10,7 MI'y,
n BTopon MY 455 «l'u. APY oxsatbiBaeT
yCcunuTenu Kak nepeon, Tak n stopon M4,
4TO MCKIIIO4AET neperpysky BTOPOro cme-
CUTENs MOLWHLIMU MECTHBIMW CTAHLMAMM.
Takoe nocTpoeHne obecneymBaeT BbICO-
KYIO 4yBCTBUTENIbHOCTb 1 XOPOLUYIO U36U-
paTenbHOCTb AIMHHOBOJIHOBOMO PAANONPY-
ema. MNprHUMNnanbHas cxema npmeeneHa
Ha puc.49. AHTeHHa (pPacnosIoXeHHOro
BEPTMKaNbHO OTpe3Kka NpoBOAA AJIMHOW
10...20 cm BMonHe [OCTATO4HO) NOAKOYE-
Ha K cornacyiowemy nmnegaHc YBY Ha
nByx3atBopHoM MNT T1, HarpyxeHHOMY Ha
®HY ¢ yactoToin cpesa 2 ML, KOTOpLI
[0MOJNHEH PEXEKTOPHLIM punsTpom (L1C6)
Ha BTOpyto Y. MNepBbIli cMecuTenb U re-
TepoauH BbinosiHeHsl Ha MMC IC1. YacTto-

Ta nocnegHero (10,7...12,5 Ml'y) n Ha-
ctporika npuemuuka (0...1,8 Ml'u) name-
HstoTcst Bapukanom D1 (30-600 nd), cme-
weHune Ha koTopslili (1...10 B) perynupyet-
€ MHOrOOBGOPOTHBLIM NepeMeHHbIM pe3uc-
TopoMm P1. 3a nepBbiM cmecutenem cne-
nyeT nepsbiii kepamuuecknii PMY, cran-
[aptHei (10,7 MIMy) ong YM-npneMHuKoB.
[Hanee curHan yepes COrnacytowmii dSMUT-
TepHbI nosTopUTeNb T2 noctynaet Ha IMC
IC2, roe yennueaeTcs (¢ APY), cmelunBaeT-
€Sl CO BTOPbLIM (PUKCUPOBAHHLIM reTepoay-
Hom 10,245 MI'y, (X3, T4) n nocne BTOpoOro
kepamuyeckoro P4 (X2) yepes yeunurens
¢ APY v amMnanTygHon gemoaynauum noga-
etcs Ha YM34 IC3. T3 n ceeTtoamop, D3 pa-
60TaloT Kak NPOCTENLWMIA NHAMKATOP Ha-
CTPONKN. VNHAYKTMBHOCTb CTaH-

napTHeix BY gpoccenen: L1=3,9 R
MKIH, L2=L3=100 mxl'H, L4=1,5 PET
MKIH, L5=680 mkI'H, L6=82 MKI'H,
L7=12 mkl"H. Mpn cpenHeii rpom-
KOCTW NMPUEeMHUK noTpebnseT Ao

NF—IN

yana guanasoHa - «R». [leeHaguaroiii pas-
psa cyetunka DD2 nogknioyaeT B 4acToTo-
3a[al0LWnii KOHTYP NPUEMHUKA KaTyLuKy L2,
KOMMYTUPYS BEPXHUIA N HUXKHWUIA y4aCTKu
FM aunanasoHa. BeckapkacHble KaTyLuku
moTatoT nposogom MN3J1-0,5: L1unlL2-no 7
BUTKOB Ha onpaske gnametpom 3 Mm, L3 -
20 BMTKOB Ha onpaske 2 MM («Paagumosio-
butenb» Ne12/2000, c.4, 5 *).
YCTpPOACTBO CBA3U 3BYKOBOW KapTbl
KoMnbloTepa ¢ TpaHcueepom Bungppupa
Crtoka (DO1SW) oTnnuyaeTtca oT MHOIMX
nono6HbIx Hannunem APY (puc.51). Bxoa-
Hou TpaHchopmartop 1:5 aBnaetcs pasae-
NUTENbHBIM W 3alMLaeT KOMMNboTep OT
CTaTU4ECKOro 31EeKTPMUYECTBA N PA3HOCTU
noTeHUManoB Mexay Komnbilotepom n TRX.

Pinc.51

NF—-OUT

50 MA («Elektor Electronics» Ne2/ ©
2001, ¢.46-50 ~).

A.MuckyHos cTangapTHbI FM-nprem-
HVK Ha UMC K174XA34 pononHun cxemon
aBTOMaTU4YeCKOM NocneaoBaTesNbHOMN Ha-
CTpoiKku Ha cTaHumu (puc.50). MNpy Haxa-
™MK kHomku «F-» Tpurrep DD1.1 3awwenku-
BAeTCH B HyJIeBOe COCTOSHWE U paspeLua-
eT paboty mynbtusnbpatopa DD1.2/
DD1.3, koTopbii Yepe3 12-paspaaHbiii
cyeTynk DD2 n ocHoBaHHbIV Ha ero 11
mnagwwmx paspagax LLAM (peanctopHble
matpuusl RM1-RM4, R6) Bbi3biBaeT NMMHeNR-
HOe HapacTaHvWe HanpsXeHWs CMeLLeHns
Ha Bapukane VD4. MNpoucxoaut nnasHas
nepecTporika 4aCToTbl HACTPOMKM A0 NOSAB-
NeHns NepBoK CTaHuMn. B 3TOT MOMEHT Ha
BbiBOAe 2 DA2 noctosiHHOe HanpsxeHve
Bo3pactaet ¢ 3,9 oo 4,6 B v aToT nepenap,
yepe3 VT1R3R1 nepesoaunT Tpurrep DD1.1
B €JVHMNYHOEe COCTOSHWE, KOTOpoe uepes
avog, VD1 3atopmaxvsaeT MynbTuBmMGpa-
TOp. [lns HacTponKkM Ha cnenyiowyo no
4acToTe CTaHUMIO HaAO KPaTKOBPEMEHHO
HaxaTb «F-», a 4TOBbl Ha4YaTb NOUCK C Ha-

MoTeHunomeTpom P2 yctaHaBnusaetcs
HeobxoanMbIli ypoBeHb HY curHana Ha
Bbixoge. Tpananctop BC107 B 3aBMCUMO-
CTU OT nonoxexns potopa P1 n yposHa
curHana GyaeT B HeGONbLIMX Mpenenax
WwyHTMpoBath P2, paboTas B 3TOM cnyyae
kak APY pns komneHcauumn konebaHnwui
YPOBHS BXOAHOro curHana («CQ DL» Ne11/
2000, ¢.797).

B ctatbe TuGopa Manunkaca onvcax
npocton QRP TpaHcusep Ha 80 m ans nio-
GuTteneit paboTatb TenerpadoM manbimu
MOLLHOCTSIMM (pumc. 52). NPUeMHVK TpaHcu-
Bepa cobpaH no cxeme nNpsiMoro npeobpa-
3o0BaHus. Ha IC1 (NE612) BeinonHeH cme-
cuTenb M retepoaunH, a Ha IC2 (LM386) -
YHY. B pexvime nprema ksapu, Ha 3579 k'L,
«yTarmsaeTcs» Bun3 Ha 800 Ny (po 3578,2
kl'u) ¢ nomowbio C6C7L2. B pexvme ne-
pena4n koHTakThl Kb nepekntoyatena RX/
TX nopatoT nuTaHne Ha TpaHaucTopbl T1
(BF961) n T2 (BC213C) ycunutens moLu-
HOCTK, Ka - nepeksiio4atoT aHTEHHY CO BXO-
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252168A BC213C dopmatop
AN gﬁ—i ¢ OT ABYXTaKT-
£ fekete = E HbIX YHY cTa-
@ 8 gyari pbIX TPaH3u-
Al © . CTOPHBIX
a \v ZPDSS 252168A +9v  NPUEMHUKOB
Ko pa Cq («Radiotech-
]EZOn . L\ v Ra 22 Cae onp  Nika»  Nel/
o Col L7200 2001, ¢.32,

1
c, 3] 6:,’ I 33).
+ 100pl16V KB ycu-
NE612 ic S nnTtens
SA612

e 2 Crr MolwHOCTH
100n Noxeda
t— T o8 Kyihnb6yca
{4 xtat 1oV (YOS5AT), co-
_JB‘? £ 3,579545 MHz OpaHHbIN Ha
= Cs 2xI'Y50 ¢ 3a-

fm %Cs I:tc7 3; ¢

7..35 150 Lz 10uH

Pric.52

100k
Rs.;
OO

T

BC213C

Billentyl

3eMJIEHHBIMMU
ceTKkamMwu
(pnc.53),

Pinic.51

ycunenusa Ha KT904 emy ons nonHoM «pac-
Kayku» [OCTATOYHO MoAaTb Ha BXOA,
70...100 mBT. NCTO4HMK aHOAHOrO Hanps-
XeHus cobpaH Mo cxeme BbINPSMUTENS C
yaBoeHueM Hanpskenus. CtabunuaaTop
3KpaHHOro HanpsxeHuns 240 B - Ha AByx
cTabunutporax DZ120V u perynupyioLlem
TpaHauctope BU208. Mpwu nopgaye +12V TX
cpabaTbiBaeT pene J, nogkmoyas CBOMMMU
KOHTaKTaMWn aHTEHHY K BbIXOAHOMY [1-KOH-
Typy, 1 noctynaet cmelleHne Ha KT904,
3apasas HavanbHbI Tok 2xI'Y50 = 30 MA
(ycTaHaBnnBaeTCs C NOMOLLLIO NOTEHLMO-
mMeTpa 4,7 kOm). B cBs3n ¢ manbim BXOA-
HbIM CONPOTMBAEHNEM TPaH3UCTOPHOIO
npeaycvunmtens (okono 10...12 Om) Ha Bxo-
ne npumeHeH Tpancdopmatop 1:4 (Tr). OH
HamaTbliBaeTcs Ha GeppuTOBOM KOJbLe
@10 MM npoHuuaemocTbio 400...600HH n
nmeeT 2x8 BUTKOB BGUPUASIPHON HAMOTKM
CKPY4EHHOr0 BABOE (3 CKPYTKN/CM) NPOBO-
na 20,35 mm. [MNpu nepexope Ha NpueMm Ha-
npsikeHne ¢ knemmsl «+12V TX» cHumaeT-
CSi M OHa COeaMHseTCs € OOLLMM MPOBOAOM,
KT904 3akpbiBaetcs, 3anupas 2xIY50.
3akpbiBaetca n BD135, 4T0 npuBOAUT K OT-
nycKaHuio pene J 1 nepekioHeHnio CurHa-

+7..128

JA1 KPISTEN502A
Boix.

H

[a NpyYeMHMKa K BbIxody nepepartuyuka, a
Kc - 3ambIKaloT KOPPEKTUPYIOLLYIO Lienou-
Ky C6C7L2, B pe3ynbTaTe NpONCXOAMNT CO-
oTBeTCTBYyIOLWEee cMelleHre Ha 800 Iy va-
CTOThI Nepefayn OTHOCUTENbHO MPUHMMA-
eMoW YacToTbl. B kayectBe Tr* MOXHO uc-
nonb3oBaTb Ga30MHBEPTUPYIOLLNIA TPAHC-
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Nla C aHTeHHOro pa3bema B «00-
X04» YCUNUTENs Ha pasbeM
«Ant. RX». [ing npepgoTtepatle-

o o o o

5 20-150
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Ant HVSI Napa3nTHOro BO30YXAEHMS!
Ha aHoAHble NMpoBoAa (OKOJIO
i COOTBETCTBYIOLNX NeNecTKOoB
naHenek 'Y50) HageTbl peppu-
TOBble TPYOO4KM ANIMHOM 0KONO
15 MM 1 NPOHMLAEMOCTbIO
600...1000HH («Radiotechnika»
« Ne1/2001, ¢.34-36).
ManowymsaL it aHTEHHbIN
ycunutens Ha 430 MIy Uro-
ps HeuwaeBa (UA3WIA) obec-
neunsaet ycunenune 10...14 ob
1 nonocy nponyckaHms 10 My,
(pmnc.54) n cobpaH Ha apce-
HWA-TannneBoM TpaH3ucTope
AM325A-2 (VT1). L1C1 n L3C5
onpeaensiioT CenekTMBHOCTb U
cornacosanuve. HanpsxeHue
nutanus VT15 B ctabununsmpo-
BaHo DA1 (KP1557EH502A).

L: 10n

Pinc.53

Ant. RX

MeuyaTHas nnata nokasaHa Ha
puc.55. KongeHcatopbl 1 Co-
NpoTUBNEHUs - 6ECKOPMYCHbIE,

28
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C1 1 C5 - KT4-25, L2 - 10 BuTkoB M19B-2
0,2 Ha onpaBke Y3 MM. [Ins NOBbIWEHNS
YCTOMYMBOCTW YCUANTENS CTOKOBbIN BbIBOS,
VT1 3anmBaioT Kannemn «3nokCMaku» ¢ no-
POLLKOBbLIM HAMONHUTENEM M3 KapOOHWIIb-
Horo xenesa. C nomowbio R1 yctaHasnm-

Pnc.56

Pinic.57)

/
"
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for AMATEUR RADIO
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BalOT TOK CTOKa
VT1 5 MA («Pa-
ANo» Netlt1/
2000, c.63).
Puk Jlutn-
éunp (K1BQT)
NPeAJIOXNN KOH-
3 CcTpyKumio pabo-
yen cTaHuuu,
oGneryatowein
nanky anemeH-
TOB ANA nosep-
XHOCTHOIO MOH-
Taxa (SMD -
surface-mount
devices). C no-
MOLLLbIO 3TOr0 yC-
TponcTBa GUKCK-
pytoT SMD B Hyx-
HOM MecTe nnatbl
1 3aTeM nasioT ¢
NOMOLLbIO Xana
nasnbHUKa nn
pa3orpeTsiM BO3-
nyxoMm. BrewwHui
Bun pabouen
CTaHUMM nokasaH Ha

VT1...VT4 KT6086, VD1.VD2 KAS21A
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AADKECT
St ISSN 0869-0510

?
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xumatowas SMD k nevatHov nnate. B ka-
4eCTBe MOAJI0XKKM, Ha KOTOPYIO yCTaHaBM-
BaeTCs nevaTHas nnata, ucnosb3yercs oT-
CNY>XMBLUMIA MO NPSIMOMY Ha3HA4YEHMIO KOB-
PVK ONS KOMMbIOTEPHON «MbIWKK». BHe-
LUHWVA BUA, Y313 NepeMeLLeHNs NPUXMMHO
Wbl NpeAcTaBneH Ha puc.57, a Ha puc.58
un 59 - 3cKnN3 KOHCTPYKLMKN paboyeli cTaH-
UMM 1 petanuposka, rae «Stylus» - npu-
XUMHasa Urna ua cranbHoro npyTka, «Lock
Nut» - cTtonopras rarka, «Pivot Block» -
6pyCoK 13 oprcTekna (TekCToanTa) K KoTo-
POMY KPensTCs urna u Tpu CTeKN0TeKCTo-
NIMTOBBIX MNacTuHel «Top Plate», «<Bottom
Plate» n «Slider Spacer Plate», o6ecneuu-
BaloLLMe nepemelLeHme y3na Uribl no Ha-
npasAsioLLLei NNacTyHe 13 ApantoMUHNS
«Slider Track». C NOMOLLbIO MPYXWUHbI
«Compression Spring» nrna npuxmnmaeTtcs
k nnarte. KOH4MK Mrnbl He06X0OMMO 3aTo-
4nTb, Kak NokKa3aHo Ha puc.59, obecneuns
napannesbHOCTb MOBEPXHOCTEN ee Topua

S

K npueM-
HUKY

Pnc.60|

-f__)x 2eHepamopy

K CoznacyoweMy

[ ycmpotcmby
K nepedamyuxy

Pinc.G1

M OCHOBaHuUs paboyei cTaHuun «Base
Plate» («QST» Ne7/2000, ¢.56, 57).

A.KysbmeHko (RV4LK) npepnoxun Ba-
pWaHT yCTPOWCTBA ANS «TUXON» HACTPOI-
KW aHTeHHbI, N03BoJsIOWEro pabotartb C
TECTOBbIM CUrHaNOM OYeHb ManeHbKOro
YypOBHs. Takoe yCTPOMCTBO akTyasnbHO Npu-
MEeHSTb NMPU HACTPOIKe aHTEHHbI COornacy-
IOLLMM YCTPOMCTBOM, KOraa B puaepe mMo-
XeT ObITb Kakoe-T0 Bpems BbiCOkuA KCB,
4TO OMACHO A5 TPAH3UCTOPHBIX BbIXOAHbIX
Kackanos nepenartyvkos. Ha puc.60 n 61
nokasaHbl CXeMbl YCTPOWCTBA U reHepaTo-
pa wyma COOTBETCTBEHHO. TpaHcdopma-
TOP HanpasfeHHOro oTBeTBUTENS T BBINO-
HeH Ha dpepputoBom Konble K7...12 npo-
HuuaemocTbio 20...50 n copepxuT 10 BUT-
KOB, OTBOZ, OT 1 BUTKA, HAMOTKA - B CEKTO-
pe 270°. HacTpolika ycTponCcTBa 3aKmio-
yaeTcs B yCTaHOBKe noTeHunomeTpom R
(15 OM) MMHMMANBLHOIO YPOBHS LUYMOB B
npueMHuKe Npu HaCTPOEHHOM Npeasapu-
TenbHO cornacyouem yctpoinctee (CY) un
B BEPXHEM M0 CXeMe MOJIOXKEHNN KOHTaK-
ToB K1.1 aHTeHHoro pene. Mpu paboTte
HacTpauBaioT CY Ha BbibpaHHOI YacToTe
N0 MVHUMYMY LUYMOB Ha BbIXOAE Npuem-
HuKa («Paanonobutens KB n YKB» Ne12/
2000, c. 31).
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Knayc Bemmepep (DJ2HW) npepo-
XUN KOHCTPYKLMIO @aBTOMATU4YeCKOro aH-
TeHHoro TioHepa (ATU) anga cornacoeanus
amnons 2x5 M ¢ TpaHCMBEPOM Ha BCeX Jlio-
GuTensckux amanasoHax ot 1,8 o 30 Mru,.
ATU coctouT 13 aByx 610KOB - COOCTBEH-

TAT

QDL

Das Amateurfunkmagazm 12/2000

HO NpeaBapuTeNbHO ycTa-
HOBJIEHHBIM NapameTpam
ero N-koHTypoB. MNporpam-
MYy W caM KOHTponnep
MOXHO NpuobpecTn y aB-
Topa: Klaus.Bemmerer@t-
online.de nnu yepes cant
www.hamware.de («CQ
DL», Ne12/2000, c.888-

prcIR

a

0 891).

HO TIOHepa 1 KOHTponnepa. Ha Gnoke Tio-
Hepa (puc.62) ycTaHOBNEHbI OBE KJIEMMbI
1St HEMOCPEACTBEHHOIO NOAKITIOHEHMS K NO-
NOTHY AMMNONS B TOYKAX MUTAHMS, KaK Mnoka-
3aHo Ha puc.63. Cxema 6noka TioHepa 6a-
3upyeTcs Ha cBoWiCTBe [1-koHTypa TpaHchop-
MMPOBaTb KOMIMEKCHbIE COMPOTUBIIEHNS.
Cvrnan ot nepefaryunka nocTynaet Yepes X2
Ha cyuMMeTpupylowmin TpaHcdopmatop T1
(2x9 BUTKOB BUDUNAPHOI HAMOTKM Ha KOJb-
ue npoHnuaemocTbio 400...600HH), a 3atem
Ha pgBa [l-koHTypa - C11...C18; L21...L27;
C31...C38; L51...L57; C61...C68. KoHpeH-
caTtopbl Co cTOpoHbl TRX BEIGUPAIOTCS C Mo-
MoLLbIo koHTakToB r11...r18 pene R11...R18,
co cTopoHbl ANT - koHTakTamu r31...r38 n
r61...r68 cooTBETCTBYIOLLMX pene, a NHOYK-
TUBHOCTY - KOHTakTamu r21...r27 n r51...r57
no KomaHgam c 6noka KoHTponnepa. Mpu
atom C11=17 nd, C12=2C11, C13=2C12,
... C18=2C17; C31=C61=3,7 nd,
C32=C62=2C31, ... C38=C68=2C37;
L21=L51=0,25 mklH, L22=L52=0,5 mkIH,
L23=L53=1,0 mkl'H, L24=L54=2,0 mKIH,
L25=L55=4,0 mkIH, L26=L56=8,0 mMKIH,
L27=L57=16 mkI"H. OcHoBoOM
6noka koHTponnepa (puc.64)
fBngeTcs npoueccop
68HC908GP20 (U1). Mocne |
BKJOYEHUs nuTaHusa (SW1) | .
NPOLLeccop UHULMANU3NPY- |

eTca ynpasnsiouieit npo- |
rpammor u3 ero dnaw-na-
MSITU N KOHTPOJIIEP rOTOB K
pabote. MpenBapuTensHo
ATU HacTpauBaeTcs € noa-
KNIOYEHHOW aHTeHHOW Ha |
Kaxxgom AuanasoHe ¢ Nomo- |
weio R2 («L» Control), R3 |

(«Ant» Control), n R4 =& :
(«TRX» Control). Mpn 3TOM Ha BbIXOAAX
npoLieccopa NosiBATCA CUrHasbl s ynpas-
neHuns GIOKOM TIOHepa, KOTopble Yepes
ppansepsl U2...U7 (L293B) nogatotcsa no
MHOTOXMWJIbHOMY 9KPaHMPOBaHHOMY kabe-
N0 Ha cooTeeTCTBYyOWMe pene. MNpu pyy-
HOW HacTpovike nepeknoyatens SW2 gon-
XeH ObITb B NonoxeHun «Tune». Mocne Ha-
CTPOiKM, HanpMMep Ha NepBoOM Auanaso-
He, 12-nontocHbIl nepeknioyatens SW4 yc-
TaHaB/MBAIOT B NepBoOe nonoxeHune, SW2
- B «Memory» n HaxumaioT kHonky SW3
«Memory In». Takum 06pasom 3anomuHa-
eTCs HacCTpoWKa nNpu Bcex 12 NonoxeHusx
SW4. 3atem 6ynet [OCTaTOYHO YCTaHO-
BUTb SW4 B kakoe-nnbo nonoxeHve, u
TIOHEp aBTOMaTM4YeCKu HaCTPOMTCS cornac-

B cratbe XaHca Hyc-
c6ayma (DJ1UGA) onucol-
BAEeTCS aKTMBHas neTieBas NpuemMHas aH-
TeHHa «Mini-Loop». Ee oTnnyHble pedynb-
TaTbl B AManasoxe 2,7...16 My npm gna-
meTpe Bcero 40 cm (puc.65) pocturaiotcs
3a c4eT NMPYMEHEHNS MaNoLLYMSILLLEr0 YCu-
nutens (puc.66) Ha MOHONUTHOW MUKPO-
BOJIHOBOW MuKpocxeme (MMIC) MSAO0885,
pa3paboTaHHON An8 NPUMEHEeHWUs B Npo-
deccroHanbHon 50-0MHON TexHuKe. AH-
TEHHa npefcTasnseT cobol 2 BuTka mMen-
HOW TpyOKM &8 MM, ONHOW 2,6 M, N30THY-
ThbiX B KOMbLO anameTpoM 40 cMm. K koHuam
TPyOKkM MOAKoHaeTCs KOHAeHCaTop nepe-

100/7% I Ouvko In %

n r\'/l ",z. £CT

n—',..:--"‘
" Al rmationale Magazin der Funktechnik
pabouas yactota 6 'y, ycunenue 22,5 nb

Ha 11Ty, koadpduumeHT wyma 3,3 b Ha 1
IMu, ypoBeHb BbIXOAHOrO curHana 12,5

2x500p

Pinc.65

m

780
=28V

Trennblech

MeHHoW emkocTn 2x500 nd ¢
BO3AYLWHbLIM AU3NEKTPUKOM
(pmc.65, 67). Mamma-cornaco-
BaTesNb TPAHCPOPMUPYET BbICO-
koe R, aHTeHHbI (0k0710 50 KOM)
8 50 OM. OH BbIMNOSIHEH 13 00bIY-
HOrO MJI0CKOro CeTeBOro kabens
nnvHon 130 cMm (puc.65). Toukn
NOAKIIIOYEHNS Ha NEeTE pasHece-
Hbl Ha 28 cm (25 cm no xopae). B
TakoM BMAE aHTEHHA YXe MOXEeT
paboTaTb kak naccueHas. B ycu-
nutene ncnonsdyetcs MSA0885
$upmbl Hewlett Packard (nnmn
aHanornyHeii Tun MARS ¢up-
Mbl Avantek). Ee OCHOBHble xa-
PakTEPUCTMKN: MaKCUManbHasl

D AccuPIus *i

Ulira &

Phc.6o0
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DANDKECT

1BM, BXOLHOE 1 BbIXOAHOE COMPOTUBNEHUS
50 Om. YcuneHnme MOXHO yCTaHaBiMBaTb
ot 0 a6 no 22,5 nb nameHeHvem Hanps-
XeHns nutanng MSA0885 ¢ nomolbio
Tprmmepa 1 kKOm (puc.66). ins nosbiLue-
HWS YCTOMYMBOCTY YCUNTUTENS HA BBIBOS, pe-
3uctopa nutanung 180 Om HagesaioT dep-
putoByilo Tpybouky. B TakoM BknoueHUn
ycunuTenb uMeeT Nonocy nponyckanuns 20
klu...800 Mlu. Mutanue ycunutens ocy-
wectensetcsa ot 9 B akkymynaropa. Cse-
TOAMO[, COeAMHEHHbIN NocnenoBaTeNbHO
¢ ABymsi ctabunmTpoHamu Ha 3,9 B, cur-
HannsmpyeT 0 Heo6X0AMMOCTM NOA3aPSA-
KW akkyMynsTopa. «3apsgHblii» CBETOANOM,
coefnHeHHbI nocnegosatensHo ¢ IN4007,
racHeT, KOraa akkyMynsTop NOJHOCTLIO 3a-
paauTca. MoHTax ycunuTens nokasaH Ha
puc.68, roe BUOHO, 4TO GeppuToBLIE TPY-
60uKkK 0AeThbl Ha BbIBOABI U pe3ncTopa nu-
TaHUS, U CMELLLEHMS CO CTOPOHbI MUKPOCXe-
Mbl. BCe yCTpolicTBO pasmelleHo B MeTas-
nnyeckow kopobke 26x50x83 mm (puc.69),
paspgeneHHon Ha ABa 0Tceka: B O4HOM YCu-
nuTeNb, B APYroM - akKyMynsaTop W uenu
nuTaHua un 3apaga («Funk» Nel1/2001,
¢.30-33).

H.TypkuH npennoxun KOHCTPYKUMIO
pamouHoii 6-anemeHTHO IMB aHTEHHbI
¢ pamkamu B popme konel, (puc.70). Ons
yBennyeHns nonockl nponyckanvsa go 10%

Pnc.70

VAl

BMOPATOP BbLINONHEH U3 ABYX 3/IEMEHTOB
(V1, V2). AHTeHHa obecneuymBaeT nogas-
neHvie 3agHero nenectka o 30 gb u ko-
abPUUMEHT ycuneHus GONbLUNIA, YeM Y
BOJIHOBOrO KaHana aHanorMyHom AAvHbI.
[nvHy OKPYXXHOCTN 31E€MEHTOB U paccTos-
HUSI MeXZy HUMW paccymTbIBaloT No ¢op-
mynam: R=1,08%; V2=1,02; V1=0,98%;
D1=0,951; D2=0,94)\; D3=0,93%;
LR=0,2%x; Lv=0,125%; L1=0,06A;
L2=0,12A\; L3=0,23A, roe A - onHa BOJHbI
cepeaviHbl yHacTka NpYHUMaeMoro avana-
30Ha (c y4eTom 10%-i4 nonocel Nnponycka-
HMs). Hecywas ropusoHTanbHas wraHra
nmeeT AsinHy okosno 0,75A 1 BbINonHeHa n3
OV3NEeKTPUYECKOro matepuana. OnemMeHTbl
- U3 MeQHON NN anioMMHNEBON NPOBOJIO-
kvt amameTpom 3...4 MM. PaccTosiHme mex-
[y LeHTpamMun NpoBOAHUKOB COEAVMHUTENb-
HOW NMHUK BMBPATOPOB - OKOMO 2-X Ana-
MeTpOoB NpoBoAa. [ng cMuMMeTprpoBaHus
aHTEHHbl Ha puaep NUTaHUs B MecTe ero
NOAK/IIOYEHNS K aHTEHHe ofeBaloT deppu-
TOBOE KOJbLO NpoHuuaemoctsio 400...600
(«Paauno» Ne11,/2000, c.9).

B nByx ctatbsx Ponbga MeppeTttura
(DL7ME) onucaHbl paspaboTaHHble UM
MoamduKaumm Tak Ha3biBaemor Bobtail-
aHTEHHbI, BCTPEYaloLWencs B amepukaHc-
KO pagmoniobutensckoi nuTepartype, ons
ananasoHoB 2 M 1 70 cMm. MNpuHUmMn nocT-

" 7

Pinic. 71

poeHnwus Bobtail nokasaH Ha puc.71. AHTeH-
Ha COCTOMT M3 4eTBEPTLBOSIHOBOIO U3y-
yaTenst v ABYX BHELUHUX S/IeMEHTOB 0Au-
HaKOBOW C n3nyyatenem AfvHbI, iexalmnx
B OJHOI MAIOCKOCTW. BHeLIHVe anemeHTsl
nUTalTCA NPOTUBO(MA3HLIMU MOJTYBOJTHO-
BbIMW JIMHUSIMU W TOSTOMY FOPU30HTasIbHAs
COCTaBNAOLLAsA UX U3NyHeHNs NoAaBeHa.
[unarpamMmma aHTeHHbl ABYHanpaBfieHHas
(puc.72), ¢ MakCUMymMaMmn M3Ny4yeHus B

-3d8

Pinc.72

HanpaBNeHNAX nepneHankynapHbixX nnoc-
KOCTU pPacnonoxeHnsa 4eTBepPTbBOJIHOBbLIX
3/IeMEeHTOB. Bbll/lrprLIJ B yCUJNeHuun, no
cpasHeHnuio ¢ GP, okono 5 gb. Mpepnara-
emMas aBTOpoOM MOAMPUKALNSA aHTEHHbI
npeacraenset coboi kak Obl «nepeBepHy-

Pinc.73

A Ny Ale

Af2 /2

Tbii» BapuaHT Bobtail (puc.73) c Henoc-
pencTBeHHbIM NoakioyeHnem 50-0MHOro
kabens nuTaHus. To4Hoe nonoxeHnve Gasbl
BHELUHWX 3/IEMEHTOB B «NepPEeBEPHYTOM>»
BapuaHTe A0CTUraetcs NOAK/IYeHnem
NPOBOAHMKOB MONYBONHOBBIX JIMHUIA K 3K-
paHy koakcuanbHoro kabens B Touke nu-
TaHus. Ha gnanasoHe 70 cm aHTeHHa pa-
60TaeT, kak ¥\, a KpaiiHve aneMeHTbl Mu-
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Taiotcs 1,50 nuHnamn. Ha puc. 74 nokasaH
«MPOBOJIOYHbIN» BAPUAHT KOHCTPYKTUBHO-
ro ucnonHenwus, roe ab+ab = 3,04 M MHO-
rOXWIbHOro MegHoro nposopa (a=1 m,
b=52 cm); ¢ - nanyyarenb gnnHon 52 cm; d
- TPY OMOPHBIX NONUXJIOPBUHUIOBBIX TPY-
Obl @15 MM ganHon 54 cMm; e - 8 BUHTOB-
camopes0B; f - pacTsxkyM U3 CUHTETUYEC-
Koro Tpocuka. Ha puc.75 - «xectkuin» Ba-
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-
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—
4 6/ 'a.'/

’

Hittelstrohlery

Pnc.75 ~d

pYaHT 13 anioMUHWEBOro NpPopuns u Tpy-
60K, rae a - cpefHss nnaHka u3 npoduns
15x15 MM anuHo 1 m; b - GOKOBbIE MNaHKK
(npodunb 11x11 mm anmHon 60 cm); ¢ - Tpu
BEPTMKaNbHbIX U3Ny4aTens u3 Tpyokun &6
MM AnrHOM 56 cMm; d - 6ainoHeTHbI 50-0m-
HbIi pa3beM; e - BUHTOBOW kabenbHbii 3a-
Xum PG7; f - ctanbHble BUHTHI 3,513 Mm
NS KpenneHus BHELWHWX usnyyateneii. B
cnepywouwen mogndukaummn Poned npen-
JIOXWN ncnonL30Bath NonosuHy Bobtail-an-
TeHHbl (puc.76). MNpu atom, npaeaa, ycu-

Alx 4/
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Pnc.76

JNleHne CTaHOBUTCS Ha 2 Ab MeHbLue, a au-
arpamma Ha 25° wupe (no yposHio -3 ab),
HO Nony4aeTcsl O4eHb KOMMAKTHAs KOHCT-
pykumns. Jo6aBve pednekTop, No KOHCT-
PYKUMM aHanornyHbIi n3ny4artenio, - yBe-
JIM4MB TONBKO AJIMHY BEPTUKASNbHbIX 3/e-
MEHTOB Ha 5%, aBTOpP NOAY4US O4HOHAM-

% e
+5% +57

0,434 (33 o)

P77

Alv Beam / ¥
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paBfiEHHYIO aHTEHHY (puc.77) C yCuneHu-
em 6 ob (puc.78). Ha puc.79 nokasana
KOHCTPYKLMS 2-3N1IEMEHTHOI aHTEHHbI, rae
a - 50-oMHbIli GaliOHEeTHbIN pasbem C 3eM-
NSHBIM NenecTkoM; b - pasupytoLLas nMHns
M3 MeOHOro M30JMPOBAHHOrO NPoBOAA
nnnHon 1 m &0,8-1 Mm; ¢ - ABeE Teneckonu-
4yeckne aHTeHHbl OT pagmoBeLLaTesbHbIX
NPUEMHMKOB C Pe3bO0BLIMU OTBEPCTUSAMM

/Cr Cr

Pnc.80]

B TOpLAX, BbITArMBaemble Ha Tpebyemyio
onvny; d - NMBX Tpy6a @25 MM ginHow 1 m;
e - jepessaHHas nnaHka 220x35x5 mm ¢ asy-

g
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ms gepxarensmum gas MNBX tpy6sl; f - onop-
Has MNBX Tpy6a @25 Mm annHon 22 cm; g -
NOAXOAALLMIA TOPLEBON KPeneXHbIn y3er.
Ha puc. 80 - KOHCTPYKLUMS OAHOHANPaBneH-
HOW aHTeHHbI, rae a, b, ¢, d, e, f, g - aHa-
NnoruyHble puc.79, a cr - TakvMe xe Tene-
CKOMMYECKNe aHTeHHbl Kak ¢, HO Ha 5%

aop

Pinic. 81
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Welligkeit s

DANDKEC

m
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E

ONnHHee, h - MNBX Tpy6a &25 MM anunHol
26 c™m («Funk» Ne12/2000, ¢.38,39; Ne1/
2001, c.42, 43).

B cratbe Kapna Xunne (DL1VU) pac-
CMaTPVBAETCS KOHCTPYKLMS TPEYrosibHOMN
aHTeHHbl (Delta-Loop) ons onanasoHa
10,1 Mlu. MNpuBeneH kpaTkuii pacyeT oc-
HOBHbIX Pa3MepPOB aHTEHHbI, NOAPOOHO
OnMnCcaH BbIBOP OTAENbHLIX 9NEMEHTOB KOH-
CTPYKUMU, HEOBXOAMMbIX MaTepPUanos.

o| -dib -

Pnc.85

@_

«[enbTa» aana npmbasky yCuneHus B cpef-
Hem Ha 6 Ab npu cpaBHUTENbHBIX UCMbITA-
HUSX ¢ 0ObI4HBIM Aunonem «Cnonnep» B
xone nposedeHns QSO’s fecaTbio CTaHUu-
amu F'epmannn. Ha puc.81 nokasaHa sep-
XylwKa mMayTbl C NOABbEMHBIM POAVKOM U
BEPXHWUM YriIOM MOJIOTHA aHTEHHbI, puc.82
- y3en KpenneHus HUXHero yrna noaotHa
yepes M30NATOP K PaCTSXKe U3 CUHTETU-
4eckoro Tpocuka,
punc.83 - cxema
raMmma-cornacosa-
Tensa, puc.84 - ac-
kn3 Delta-Loop. Ha
puc.85 nsobpaxe-
Ha KOHCTPYKLMS 3a-
MblKaloLWwen nepe-
MbI4KW COrnacoBa-

o| -l

Frequenz f in

10050 10060 10070 10080 10030 10100 10110 10120 10130 10&40 10150 10160 10170 10180 10190 10200
r4

Tens, puc.86 - 4ac-
TOTHas 3aBuUCKU-
mocTb KCB, a
puc.87 - BHELHUN
Buz, Gnoka ramma-

65cm

¥ »
45cm|

P83

cornacoBaTtengd
17FH («Funk», N91/2001,
; . 0.82-84).
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QUA-UARL

HOBOCTHU

* Co3paH aneKTPoHHbIi apxuB GlonneteHein QUA-UARL, B KOTOPOM cOBpaHsbI Bbl-
nyckv 2000 ropa. Bce nonb3oeateny MIHTEPHET-CETU MOTrYT HANTU 3TOT apXuB NO af-
pecy: ftp://utlwpr.polynet.lviv.ua/qua-uarl/2000 . Bionnetenn (B koa. 866 nog MS-
DOS) nometLueHbl NOA, MX NOPSAKOBLIMKM HOMEPAMU B kKayecTBe MeH daiinos. JocTyn
OTKPBIT Ans “user anonymous” Kpyrnble cyTkn. Boamoxen goctyn no HTTP-npoTokony
C ucnonb3oBaHnem nbbix 6pay3epos. MnaHNpyeTcs co3aaHne AOMNONHUTENBHBIX ap-
XMBOB Matepuanos Jiuru ¢ goctynom no FTP-npoTokony. Bionnetern HelHelwHero roga
6yoyT nomelLaTtecs B apxvB ¢ agpecom: ftp://utiwpr.polynet.lviv.ua/qua-uarl/2001.
[Info UTTWPR "Victor N. Golutvin" <vgol@polynet.lviv.ua>]

* MpusTHas HoeocTb! 7.02.2001 nognucaHo MoctaHoBneHve KM Ne112 “Mpo no-
PSAAOK HafaHHA NiLEH3IN Ha BUKOPUCTaHHS PafiodacToTHOro pecypey Ykpainv', roe B
n.1 ckasaHo: "[ii MocTaHOBM He NipNArawnTb ........ Ta pagioamMaTtopu"'-T.e. Mbl
He noanagaem nopj NMLEH3MpoBaHue, a nnaTum, Kak v paHblue TONbK O 3a "[o3sin".
C uem Bac u nosppasnsem! [Info UT2UB]

* HoBble e-mails y oTBeTcTBeHHOro B KB-komuTeTe JIPY no odopmneruio CMC -
AHngpes Kneimernosa (UX7MA): ux7ma@pop.riak.lg.ua nan UX7MA@it.com.ua [Info
UX7MA]

* [pynna yepHUroBckux paguoniobutenein pabotaet Hag co3paHvem UHTepHer
KyNbTYPHOTO LIEHTPa YKPAMHCKMX paauoniobuteneii unvm paguoniobutenei, umeio-
LLMX YKpanHCKne KOpHU. Bce nmetowwmeca matepuansl pa3meLaiotcs Ha cavite http:/
/radio.cn.ua . ViMeeTcsi BO3MOXHOCTb CO3[4aHUS OTAENbHbIX CTPaHWL, (UM CalToB)
obnacTHbix oTaeneHuin Jiurm Papuonwobuteneii Ykpaudbl. [Info UY2RA
<uyZra@radio.cn.ua>]

* Hawan pa6ortatb "beacon” Ha 50,084 My (UT5G - KN66LS): h 80m, ant GP,
power 10W. [Info UT7GA]

* 1SS NEWS: 1. KapTouku Ans pocCcuicknx KOCMOHaBTOB, paboTatowumx ¢ 6opTa
MexnyHapoaHO KOCMUYECKON CTaHLUMW, Haflo HanpaensaTb no aapecy: 141080, Moc-
KoBckas 06n., r.Kopones-10, a/a 73, Cambyposy C. H. Cepreii npocun nogyepkHyTb,
4TO yKasaHve noyToBoro otaeneHus (Kopones-10) o6s3aTensHo, M60 MHayYe NUCbMO,
ckopee Bcero, He poiger. [Info RU3AX <RU3AX@paguo.ru>]

* DX, DX, DX... [Info OPDX, DXNL]

3B6, AGALEGA. KomaHga n3
18 uenosek (Ha 14 despans) -
Steve/N3SL, Stefan/SPIRTI,
Leonid/4Z5FL, Antonio/CT1EPV,
Rene/HB9BQI, Christine/
HB9BQW, Hans-Peter/HB9BXE,
Hermann/HB9CRV, Cedric/
HBYHFN, Karl/HB9JAI,
Friedhelm/HB9JBI, Jacky/3B8CF,
Luis/CT1AGF, Matthias/DL3KUD,
Mart/DLBUAA, Jack/F6HMJ,
Derek/G3KHZ 1 Ken/NK6F (ele
2 yenoseka MOTyT GbiTb BK/IOYEHBI) MPOAOMKAET NOArOTOBKY K DX akcneauumm. Onun
nnaHupyloT npubbiTb Ha Agalega 3 masa 2001 roga n paboTath ¢ 5 mMas B TeyeHue
nonHbix 14 gHei nosbiBHbIM 3B6RF. Moapo6HOCTU MOXHO y3HaTb Ha http://
www.Agalega2000.ch.

3D2, CONWAY REEF. OtmeHeHna DXPEDITION, 3annanupoBaHHas Mats/SM7PKK
1 Nils/SMBCAS Ha 5 — 24 anpens.

3W, VIETNAM. Claude/F5PBL 6yget aktuBeH u3z Ho Chi Minh City ¢ 22 no 30
mapTta SSB u CW B ocHoBHOM Ha 10 1 15-meTpoBbIx gvanadoHax. QSL via F5PBL.

9MO, SPRATLY ISLANDS. YneHbl "Central Arizona DX
Association" nnanmnpytoT nposectu nx nepsyio "UnDXpedition™”
6e3 “nuwHei wymuxm n daHdap” n3 Spratly Islands B nep-
BYIO HeZlento MapTa, oTkyaa 6yayT paboTats No3siBHbIM SMOM
ot 10 po 80 meTpoB SSB 1 CW. OHu He GyayT npuaepxu-
BaTbCA Kakux 1160 rpacukos, NoabL30BATLCS YCNyramu Koop-
[VHATOPOB, a Takxe pa3meliats LOG B MHTepHeTe. [lo 1 noc-
ne noceuwenunsa Spratly nnaHupyetca paborta ¢ Sabah
(Malaysia) no3biBHbIMM 9MBDBT 1 9MEMBT. QSL’s ans 9M6-
no3biBHbIX via WN7J, a ans 9MOM via K7XN. Mogpo6HocTn —
Ha http://www.xcvr.com/9MOM.

C9, MOZAMBIQUE. C93AN, JA6SJN, JG6BKB, JJEVOV
n JR6XIW npepgnonaratoT pa6oTate n3 Mozambique ¢ 17 mart-
pa no 25 anpens, ncnonb3ys nosbieHble C93/homecalls (JA's)
Ha Bcex KB mmanasoHax, Bknoyas u 6 metpos. QSL via JG6BKB.

CEO, EASTER ISLAND. Arliss/W7XU u Holly/NOQJM 6yayT aKTviBHbI B 3dpupe 13
Easter Isl. ¢ 29 mapTa no 9 anpens, oco6oe BHMMaHWe yaenss 6-MeTpoBOMY A-Hy.

FO, FRENCH POLYNESIA. F5DYD 6ynet aktBeH kak FO5RA B TeueHue nocne-
ayowmx aByx net. OH ncnonb3yeT TpaHcueep FT847 u 2 ele Quad v cnywaeT curHansl
EBponeiickux cTaHumit Ha 6 meTpax exenHesHo ¢ 0700 no 1700 UTC, a Takxe QRV Ha
28470 «I'y, okono 1630 UTC.

S$9, SAO TOME & PRINCIPE. Tom/W7LUU pa6oTaeT B ad1pe no3biBHbIM S92TX
B 0CHOBHOM Ha 10/15/20 meTpax v uHorga Ha 6 m SSB u CW. OH GyaeT HaxoauTbes
Tam B ABYXNETHEN KOMAHAMPOBKE B KAYECTBE NPEACTABUTENS MEXKOHTUHEHTANIBHOTO
AenapTtameHTa paguoctaHumm “Fonoc AMepukun”. QSL via W7KNT.

ZD8, ASCENSION ISLAND. Rich/GW4BVJ (CW), Doug/GOWMW (CW/SSB) u
Glyn/GWOANA (Data/SSB) 6yayTt pa6otatb ¢ St. Helena B TeueHune 8 nHeii, HaumHas
¢ 19 mapta CW/SSB/RTTY/PSK31/SSTV/MFSK/Hell Ha 160-6 m.

YKPAUHCKUE KOPOTKOBOJIHOBUKW AN1S IOTA-NMPOrPAMMBI

EU-019 - UA10T (84-90 - n.UT7UA); 4K20T (90 - n.UT7UA); 4K2MAL
(91-93 - n.UR5MAL).

EU-026 - JWOE (91-92 - n.UR5MIA, UR5MKY; 92-94 - n.UR5MMH;
94-95 - UR7IGO); JWOC (93-95 - UT9IZ [S.K.]-member of team); JWOH (93-95 -
n.UR6IJ-member of team).

EU-117 - 4J1FM & 4J1FW (92 - UY5XE-member of team).

EU-119 - 4K3MI (90 - RB5LT, UB5LGJ, n.UT8LL, UY500, UY5XE).

EU-179 - Berezan' I.: UB1Z/UA1ANA, UB8Z/UA1ATD (91); RY0Z/UB5BAX (91);
RY8BI (91 - team); UR5ZEL/p (00); URSFEL/p (00); EN8ZIB (00 - team). Dovhgyi I.:
UR8G (91 - team). Kalanchacks'ki Is.: EM5UIA (00 - UR5LCV, UT8LL, UY5XE). Orlov
I.: UR3GA - after 28.07.00 (resident).

EU-180 - Kosa Tuzla I.: UU4JOI/UUOJ, UUOJM/UUBJ (96); UU4JXM/p (98); UUT7J/
p (00 - team). Lebyazh'yi Is.: EM5UIA (00 - URSLCV, UT8LL, UY5SXE).

EU-182 - Zmiinyi I.: EK5ZI (90 - team); 4K5ZI (90/91/92 - team). Poludenyi I.:
EMS5UIA (00 - UR5LCV, UT8LL, UY5XE).

AF-045 - KE4EKV/6W1 (96 - UT3UV); N2WCQ/6W1 (96 - UT4UZ).

AN-006 - EM1KA (96-98 - n.UT7UA); VP8CTR (97-98 - n.UT7UA); LU/UX1KA (98

-n.UT7UA); EM1HO (97-98 - UX2HO); EM1LV (98-99 - URSLV); EM1LV/p (99 - URBLV);
EM1KGG (99-00 - UR5KGG); EM1KY (00-till - UT1KY); EM1U (96-till - ARC).

AN-010 - 4K1F (93-94 - n.UT4EF).

AS-005 - 4K4A/a (91 - n.UTBLL, UB5SMZ, UY500, UY5SXE); 4K4/UB5KGB (92-93 -
n.UR5KGB); 4K4D (93 - URSMAL, n.UTBLL, UY500, UY5XE); RO/UR5KGB (96-99 -
n.UR5KGB).

AS-027 - UAOQT/UOK (90 -n.US5VX).

AS-028 - UAOQT (87-89 - n.US5VX); UAOQMU (98-till - URSMAL).

AS-039 - EY0Z (85 - UY5XE-member of team); EZ0Z (91 - n.UT8LL, UY5XE).

AS-042 - RO/URSLV (94-97).

AS-054 - RO/URSLV (94-97).

AS-063 - RO/URSLV (94-97).

AS-065 - 4K4POL (90-91 - exRB5EFN).

AS-082 - UAOQFC/a (92-94 - n.UR3HC).

AS-086 - 4K4l (91 - n.UTBLL, n.UXOMZ, UY500, UY5XE).

AS-104 - 4K4N (93 - n.UTSLL, UY500, UY5XE).

AS-115 - TAO/UY5XE & YMOI/p (94 - UY5XE-member of team);

AS-152 - RO/URSLV (00).

OuepepHas akcneamums Ha "Akagemuk BepHaackuit” Beinetena 4 despans yepes
Mapux, Baiipec po Ywyaun. 3atem, 4yapTepHbIM PENCOM POCCUIICKOro Hay4HOro Kopat-
ns "Fpuropuini Muxees" - Ha cTaHumio. V13 pagnoniobuteneii B 6-i1 YAD OynyT: paguct
Masen bynaHos (EM1HO) - QSL via 12PJA u anekTpuk-meTeoposnor Uropb Knybyk
(EM1KCC) - QSL via UT7UA.

783! reoprwii YnusHy (UYSXE)

KPYrOCBETHASl 9KCNEAULMUA "NOJIIPHOE KOJIbLLO"

=2

Ynen knyba RRC#424
Bnagumup Kagon, EU1CQ
coobwwun 13 deBpans
2001 r. o npencrapToBOit
rOTOBHOCTM 3KCNeauuun
"MonsipHoe konbLO", cTa-
BSLLEl CBOEN LieNbio OCy-
LLeCTBUTb KPYrOCBETHBbI
nepexoq, Ha BHeLOPOXHbIX
Be3gexopax Bnosnb Cesep-
Horo MonsipHoro kpyra no
6eperoBoii kpomke CeBep-
Horo Jlegoeutoro Okeana.

B cocTaBe akcnegnumm,
opraHu3doBaHHon beno-
pycckum Dongom nopaep-
XKN 9KCTPEMasbHbIX 9KC-
neauumii "Monioc” 4 BHEAOPOXHbIX Be34exo4a Ha LUMHAX CBEPXHWU3KOro AABNEHUS.
MapLupyT 3KCneauummn NporaeT nNo TPYAHOLOCTYNHbIM paioHam Kpaiitero Ceeepa Poc-
cum, nepeceyet BepyHros nponue, NpoigeTt Baonb nobepexbs Anscku, KaHaackoro
apxunenara u 'pennanauu, a 3atem 4epe3d CeBepHblii Monioc nnaHeTsl 6yaeT 3aBep-
weH y 6eperos Poccun

Cpeay y4acTHUKOB akcneauumm 2 6enopycckux pagmcTa, Kotopsie 6yayT nonaep-
XU1BaTb PaAMOoCBs3b Ha KB no3biBHbIM EV21AGB ¢ ucnonb3oBaHvemM apobeii no Mapiu-
PYTY aKCreanumm.

Papgvoannapatypa: TS-440 + PA + 6eH3oanekTpoarperar 2,5 kBT. Tpadpbuku no
noHeaenbHKam, cpegam, naTHuuam Ha 14120 kMy, ¢ 08 MCK. JononHuTensHo Ha 14220
k'y, ¢ 09 MCK.

Bonee noppobHO ¢ 3KCNeANLMOHHLIM NMPOEKTOM “TloNSPHOE KOMbLO™ MOXHO 03Ha-
KOMUTbCA Ha www.pole.by.

Benopycckni poHg nogaepmkn
IKCTPeManbHbIX IKCNeanyniA
"nonioc”

73! IOpuii 3apyba (UA9OBA)

G®OHETUYECKUNA ANDABUT
leopruii Ynusuy (UYSXE), r.JlbBoB

MHoroneTHsaa pa6oTta B adupe nokasbiBaeT, 4TO MHOTME KOPOTKOBOJIHOBUKU
NPUMEHSIOT NpU "pacwmdpoBke” CBOEro NO3bIBHOrO pPasfnMyHble KOMOUHaLMK
GbOHETNYECKOTO MPOM3HOLWEHUS ero 6ykBeHHbIX 0603HaYeHNH. HYacTo MOXHO
yCnblWwaTb U AaXe He Bxoasuine B oq>v||.w|aano NPUHATbIE NN PEKOMEHO0BAH-
Hble 0519 NPUMEHEeHNA ¢0HeTMHeCKVIe al'l¢aBVITbI MNPOU3HOLWEHUSA - 4TO, KOHEYHO,
He ABNAeTCH KaKMM-TO HapylweHnemM HOPMATUBHbLIX A4OKYMEHTOB. NcknioyeHnem
aBnaetca doHeTuyeckuii andasut ICAO, cTporoe HecobniogeHne KOTOPOro
MOXeT NpMUBECTU K HeNnpeackasyeMblM NOCenCTBMAM ANF Haxoaduwerocs B BO3-
LyXe neTaTtenbHOro CpeAcTsa U3-3a HENPABULHOMO NPUHATUS 60pPTOM MHOP-
mMauyuum ot CHy)KﬁbI BO3AYLWHOro ABUXEHUSA. Ecnu xe roBOpuTb O nobuTenbckom
acdupe, TO COrnacuTeCh, HTO MHOrAA YCAbIWAHHbIE B HEM “Nepibl” KOPOOAT Cryx,
a Nopolo 1 BbI3bIBAIOT YCMELLKY.

MpuBoanm opuumnansHele poHeTnveckne andasutel, rae (1) - andasut, npu-
BelleHHbIV B fon. 12 "PernameHTta nio6uTenbckoi paamoceasmn B Ykpante"; (2)
- andaBuT, KOTOPbIV MPUMEHSNCA PAAMONOOUTENIMN O NPUHATAS NOCNe BTO-
poit MMpOBOI BOIMHLI andaBmTa, cooTBeTCTBYIOWero ctaHaapty ITU — ICAO; (3)
- andaBuT, COOTBETCTBYIOWMI cTaHaapTy ITU — ICAO:

A - Alfa (1) - Able (2) - Alabama (3),
B - Bravo - Baker - Boston,

C - Charlie - Charlie - Canada,
D - Delta - Dog - Dominica,

E - Echo - Easy - Ecuador,

F - Foxtrot - Fox - Florida,

G - Golf - George - Guatemala,
H - Hotel - How - Honolulu,

I - India - Item - Italy,

J - Julliett - Jig - Japan,

K - Kilo - King - Kuwait,

L - Lima - Love - Lebanon,

M - Mike - Mike - Mexico,

N - November - Nan - Norway,
O - Oskar - Oboe - Ontario,

P - Papa - Peter - Pacific,

Q - Quebec - Queen - Quebec,
R - Romeo - Roger - Romania,
S - Sierra - Sugar - Santiago,
T - Tango - Tare - Tokio,

U - Uniform - Uhle - Uruguay,
V - Victor - Victor — Venezuela,
W - Whiskey - William - Washington,
X - X-ray - X-ray - Xylophone,
Y - Yankee - Yoke - Yokohama,
Z - Zulu - Zebra — Zanzibar.

&
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CQ FAMRADIO

MukponpouecCOpHbIN KOHTpPOMEp

ana npuemHukos P399A, P160,

MukponpoLeccopHbIfi KOHTponnep (B AansHeriwem MK) nossonsert yn-
pOCTUTL ynpasieHne 1 paclIMpuUTb BO3MOXHOCTU PaAVONPUEMHbIX YCT-
poiicte (PIMY) ¢ y4eTom cneunduyecknx ycnosuii paanoniobmntenbckon

paboThbl.

@yHKuMOHanbHbie Bo3MoxHocTu MK onpenensioTcs nporpaMmoi, «3a-
wunToi» B DD2 (573P®M5) 1 N03BONSIOT BLIMONHSATL CleaytoLime AeACTBUS:

- Habop 6ot YacToTkl C kNaBUaTyphl;

- BKJIIOYEHWEe NIoBUTENBCKMX NOAAMANa30HOB;

- 3aNoMUHaHMe 4acToThl (9 sueek namaTu);

- U3BNEYEHME YaCTOThl U3 NaMSTH;

- PaccTpoiky 4actoTbl B pexumax RX un TX;

- BKJIlOYEHME CTEKOBOM NamaTu Ha ase yactotel (VFO A/B);

- YCKOPEHHYIO NepecTpoOrKy 4acToTbl;

- YCTAHOBKY X€N1aemoro Liara nepecTpoku;

- CKaHMPOBaHWe Mo AnanasoHy B 3aJaHHbIX HaCTOTHLIX Npeaenax.

B PMY P399A aBTOMaTM4YeCKN KOPPEKTUPYETCS YacToTa CMHTE3aTopa B
COOTBETCTBMU C MCMONb3yemMoi GOokoBOIM Nonocoi. CABMI 4acToTbl Npu
koppekumu Ha 1,85 unm 1,65 'y, ycTaHaBnMBaeTCs NONb30BATENEM.

EKD300 u ap.
Opwii MNetpos (UT5TC), r. XapbkoB

MK dopmumpyeT curHanbl oas MHOMKaLUmM pexmmos paccTpovikn RX n
TX. Ans coxpaHeHnus nHbopmaumum, copepxatlencs B namatn MK, npe-
[lyCMOTPEHO nofktodeHne 6atapen HanpsxeHvem 3 B.

Onucanue cxembl MK (puc.1)

MK BbINOSHEH Ha CTAHAAPTHbIX OrMyecknx anemeHtax. Paborta KoH-
Tponnepa obecneunsaetcs mukponpoueccopom Z80 (DD1), Bce ocTtanb-
Hble MUKPOCXeMbI BbIMOSHAIOT BCioMoraTtesibHble GpyHkummn. DD2 (573PdD5)
- NOCTOsIHHast namaTb 06bemom 2 KB, KoTopasi COAEpXUT ynpaBnsioLLyto
nporpammy ans pabotbl mukponpoueccopa. DD3 (537PY10) - onepatue-
HOe 3anoMUHaloLL,ee YCTPOCTBO, B KOTOPOM COXPaHSIIOTCS AaHHble, 3aHe-
CeHHble B fi4eiikn namsTh, a Takxe cnyxebHas nHpopmaums, Heobxoam-
Masi anst paboTbl MUKponpoLeccopa. 3afaloLnii TakToBbIV reHepaTop Bbl-
nonHeH Ha DD7.3 n DD7.4, Tpansuctop VT1 (KT342) no3sonseT nony4nTb
TaKTOBblE UMMYNbChl MAKCUMasbHO BO3MOXHOM amnnnTyapl. Cxema Havanb-
HOI ycTaHoBKM (cOpoca) MMKPOMNpoLEeCCcopa BbIMOSHEHA HA 3NEMEeHTax
DD7.1 u DD7.2. DD6 (555J1A3) obecneunBaeT onpeaeneHHblin Nopsiaok
paboTbl MUKPOCXEM, OKPYXAIOLLMX MUKPOMPOLLECCOp.

C BHelwHUMK ycTpolicTBamMu MK coeavHsieTcsi C NOMOLLIbIO IBYX MOPTOB
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KOHTpOAnepa
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EMEEE Mnara WY ansa P399A

Ha DD4 1 DD5 (KP580BB55A), kOTOpblE NPOrpamMMHO MOTYT ObiTb 4acTUY-
HO WM MOSTHOCTbLIO BK/IIOYEHbI HA BBOA, MW BbIBOA, CUTHANOB YpaBieHus.
Bce Bbixoabl nopta DD4 npegHasdHayeHbl AN BbIBOAA ABONYHO-AECATUY-
HOro KOAa, ynpaensioLLero cuHTe3aTopom yactoT PINY. HegocTaowme ye-
Thipe pa3psaga nepepatotca yepes nopt DDS (BbiBoAk! 1...4). Kpome TOro0,
nopt DD5 o6cnyxuBaeT HANKALWMIO PacCTPOIkM, 06paboTky CUrHaNOB Basl-
Kofepa v knasmatypsbl (BbiBoabl 14...17 n 22...25). YacTb Bbixogos DD5
1cnonb3yeTcs TonbKo B cny4ae yctaHoskn MK B P399A. HYepes BbiBoabl 10
1 11 npounssoanTcs onosHaHve pexumos USB, LSB nnn CW. Beisog, 12
ncnonb3yeTcs AN yCTaHOBKM casura yactoTsl Ha 1,85 unn 1,65 kI'y, ¢ no-
MoLbto nepemblukn S1. Boisogbl 18...21, a Takke 22...25 nepefatoT cur-
Hanbl AN AMHAMUYECKOM HAMKALMMN YacToThl.

DD11 (155JIE3) ycTaHaBnMBaETCS TONbKO B MUKPOKOHTPOsIepax, npes-
HasHauyeHHbIx Ana P399A, n nepeknioyaeT GUILTPLI, YCTAHOBNEHHbIE HA
BbIXOAE CuHTe3aTopa yactot PIY.

HarpysoyHasi cnoco6HoCTb BbixofoB nopta DD4 Hesenuka, noaTomy
4acCTb CUTHANIOB CTAPLUMX PA3PSA0B ABOMYHO-AECATUYHOMO KOAA BbIBOANT-
cst yepe3 BydepHble perncTpbli-ymoLHnTenn DD8 n DD9 (15331P22).

CurHansl ontonap Ban-kogepa Heob6xoaMmMo NpUBECTH K ypoBHAM TTL,
3Ty 3a/a4y BbINOMHAIOT younutenu-popmuposartenm Ha DD10 (561J1A7).

MK pa6oTaeT COBMECTHO C Y3/10M UHAMKALMW W YrPaBNiEeHWs!, BbINOs-
HEHHOM Ha OTAeNbHOW nnate.

OnucaHue nnaTbl UHAUKaLUK U ynpasneHus ana PMY P399A (puc.2)

CxeMa OMHaMWYeCKOW UHAMKALMW COAEPXUT Chefylolme aNeMeHTbI:
DD1 (5551 410) - newmndpaTop, KOTOPLI NOOYepeAHO, Yepesd Klo4n Ha
TpaHauctopax VT3...VT10 (KT503), BknoyaeT MHAMKALMIO AeCATUYHBIX
paspsnos MB18. C nomolubio kntodelt Ha VT1 n VT2 (KT315) BknoyaeTtcs
nHavkaums pacctpoek RX n TX B cnyxe6Hom paspsige NB18.

JewmndpaTop ABONYHO-AECATUYHOIO KOAA B CEMUCErMEHTHBbIN BbIMON-
HeH Ha DD2 (176M12) n yepes kntoum Ha VT11...VT17 (KT503) ynpasnset
paboToii cermeHToB MHAMkatopa MB18.

Cxema, koTopasi CBA3blBaeT knasuatypy ¢ noptom DD5 (puc.1), Beinon-
HeHa Ha MynbTunnekcopax DD3, DD4 (555KIM15) n DD5 (555KMM12). Ta-
KOe CXeMHOe pelleHne No3BONSET UCKIIOUYNTL MPOXOXAEHNE UMMYTbCHBIX
CUrHanoB no NpoBojam, COeAMHSIOWNM NnaTy ¢ KnaBuLIaMKU, U YMeHb-
LUNTb BEPOSTHOCTb NOSIBNEHWSt MOMeX npv npueme. B npeanaraemoit cxe-
Me 3a4eiCcTBOBaHbI 17 KNaBuLL ynpaBneHus, Npyu 3TomM ecTb 3 cBOBOAHBIX
BXOAA, KOTOpble MOryT ObiTb UCMONL30BaHbl AN PacLUMpPeHns GyHKLMO-
HaslbHbIX BO3MOXHOCTEN KOHTpONepa (Npyu COOTBETCTBYIOLLEN f0paboT-
Ke ynpasnsioLLen nporpammsl). B aTom cnydae TactaTypa yBenn4nsaetcs
10 20 knaBuLL.

OnucaHue nnatbl ynpaenenus ana PMNY P160 (puc.3)

DD1 (5551 /410) pewmdpatop ABOMYHO-AECATUHHOMO KOAA B NMHENHbIN
[eCATUYHBIN KOA, NooYepeHO NOAKMIoYAeT KNaBuLWK ynpasneHus K nopTy
DD5 (puc.1), TeM cambiM MO3BOSS MUKPOMNPOLLECCOPY OnNpeaenvTb Ho-
Mep HaxaToi knasuwwn. CurHansl Ban-Kkogepa yecunvmsaloTcs U NPUBOAAT-
Cs K CTaHAapTHbIM ypoBHAM TTL mukpocxemori DD2 (561J1A7). Mockonbky

P160 ynpaBnsieTcs curHanamm ¢ yposHem -27 B, Heobxoavmo npeobpaso-
BaHue -27 B/TTL, aty 3apayy BeinonHsiotT DD3...DD9 (1551 0,1) coBmecT-
HO ¢ TpaH3ucTopamu VT1...VT28 (KT361E), kpome TOro, 3T y3sbl npeob-
pasyloT ABOMYHO-AECATUYHBIN KOA, B NMMHENHbIV AecaTuyHblin. CTabunmnsa-
TOp HanpskeHus -22 B Ha VT29 (KT8156) no3BonsieT Nony4nTb Hanpsixe-
Hue 5 B gns nutanus DD3...DD9 (27 B - 22 B = 5 B).

YnpaBneHue MUKPOKOHTPONNIEpPOM

1. HaGop yacToThl - HaxaTb «F», 3aTeM HabpaTb 3Ha4YeHWe YacToThl U3
5-T undpp. Bo3mMoxeH yKopoueHHbIli Habop (He MeHee 2-x Luudp), B 3TOM
cnyyae Habop 3aKkaH4MBaeTCs HaxaTuem «Fx.

2. BknioyeHune nioGuUTenbCKUX AMana3oHoB - HaxaTtb «D», 3aTem kna-
BUMLLY BbIBpaHHOro ananasoHa («1» - 1830 kI'y; «2» - 3500 kI'y; «3» - 7000
Ky mT.A4.).

3. 3anoMuHaHMe 4acTOTbl MHAMLMPYEMOM Ha TaGno - HaxaTb «M»,
3aTeM OAHY 13 LUMGPOBLIX KNaBm «1»...«9».

4. U3BnevyeHne 4acToTbl U3 MAMSTH - HAXaTb OOHY U3 KNaBuL «1»...«9».

5. PaccTpoiika RX - HaxaTtb «R»; paccTpoiika TX - Haxatb «F», 3atem
«R»; o6meH RIT/XIT - «F», 3aTem «R». Bbik/ito4eHre paccTpoek - «R», npu
aToM Fix = Frx.

6. CTekoBas namsiTb Ha ABe 4acToThbl (aHanornyHo VFO A/B) - Haxa-
Tne umdposoii knasuwm «0» mensieT VFO A Ha VFO B, cnepytolee Haxa-
Tne «0» Bo3epawaet VFO A. Jlo6oi 13 VFO MoXeT He3aBUCUMO U NoObIM
cnocobom HacTpamBaTbCs Ha 3aAaHHyto YactoTy. CoBmelteHune yactoT VFO
A n VFO B - HaxaTb «D», 3aTem «0» .

7. YckopeHHas nepecTpoiika BHU3 UM BBEPX MO HaCTOTe - KNaBuULLIK
«&» N «—» COOTBETCTBEHHO.

8. ins ocyw,ecTBNAEHUS CKaHUPOBaHUS Auana3oHa HeobxoaMMo Ha-
YasnbHYIO U KOHEYHYIO YaCTOTbl 3aHECTU B iHeKU NamsaTu «1» 1 «9», 3aTem
HaxaTb nocnefoartenbHo «F» 1 «M». CkaHvpoBaHue npekpaLLaeTcs noc-
Nle HaxaTus KnaBulKn «S», NMOBTOPHOE ee HaxaTue MpPOAOSIKUT CKaHUPO-
BaHWEe C TOYKM OCTAHOBKM.

9. War nepecTpoilku Mo XenaHunio MoXeT ObITb U3MEHeH. [ns aToro
Heo6X0AMMO NnocnefoBaTeNlbHO HaxaTb knasulum «Fx», «D» 1 ogHy 13 und-
pOBbIX «0»...«9».

Mocne BK/IOYEHNS NPUEMHUKA aBTOMATUYECKM YCTaHABIMBAETCS 4ac-
TOTa, KoTopas Gbina Ha Tabno B MOMEHT BbiktoYeHus. [ng nepeBoa KoH-
Tponnepa B pexumM nepefayn Heobxoanmo koHTakT 11 Ha nnate MK (puc.1)
COeAMHUTbL C KOPMYCOM C MOMOLLbIO KOHTAKTOB pesie TMb0 TPaH3UCTOPHO-
ro Knoya.

O6wue 3ameyaHus

Mpu paspabotke MK aBTOp mMcnonb3oBan Hanbonee feluesble U JOC-
TYMHble 3NeMeHTbl. KOHTpOnep BbINOSHEH MO YNPOLLEHHON CXeMe (MCKIIo-
YeH gelwndpaTop afpecos), YTO NO3BOMMIO YMEHbLUNTL ObLLee Konuye-
CTBO MUKPOCXEM.

"naBHbIM yCnoBmem npu paspaboTtke nporpammel ynpasnenns MK 66110
MakcumMansHo ynobHoe ans onepatopa obcnyxusanve Pr1Y. Ons atoro
Te GYHKUMK, KOTOPbIe MCMOML3YIOTCA Yalle, Bbi3biBAOTCA OAHOW Knasum-
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e, oCTasibHble - ABYMS unm Tpems. ECTb Hemano npumepos, koraa Ans
yrnpasneHns TPaHCMBEPOM MCMONL3YIOTCS AECATKM PYHKUMI, KOTOPbIE HE
CTONIbKO MOMOraioT paboTe, CKOJIbKO ee 3aTPYAHSIOT, a ynpasnsioLwwas npo-
rpamMma cnyxuT ofs AeMOHCTpaLumM NCKyccTBa nporpammumcTa. B npeana-
raemMoM yCTPOWCTBE KONN4eCTBO BYHKLIMIA CBEIEHO K HEOOXOANUMOMY MU-
HUMYMY, NOSTOMY OHM JIEFKO 3anOMUHAIOTCA.

MporpamMmHoe obecneyeHne paspabotaHo Bnagumupom opnoebiM
(UR7MA) n ero cbiHom AHgpeem. TNX!

OnuceiBaemblit MK (6€3 nnatbl ynpaBieHns) MOXHO YCTaHOBUTb TakxXe
B PIMY EKD300 (paboTtaet y aBTopa). OnucaHune Takoi [opaboTku He npu-
BOAMTCS B BUAY Gonblioro o6bema. Cama maes nepenenku Takosa: UC-
NONb3YIOTCH WTATHAA AMHAMUYecKas MHAMKauMs, KnasnaTtypa U Ban-kog
EKD300; BepxHsasa nnata 1340.039-01456 ynanseTcs, a Ha ee MecTo ycTa-
HaBnuBaetca nnata MK (puc.1). Ha nepeaHeli naHenv gONONHNTENBHO YyC-
TaHaBnMBaloTCcs 5 knasui «S», «D», «R», «&—» U «—» (B aBTOPCKOM Bapu-
aHTe YCTaHOBNEHbI KHOMKM &5 MM YepHOro ugeTa ¢ 6esbiMy rofioBKamMu,
Hagnucu caenaxbl 6e/biM NepeBoaHbIM WPUPTOM). B WwTaTHOM knasmaTty-
pe HaanMCK B XenTbiX KNaBnwax Haao 3aMmeHnTb Ha «F» n «M», a B knasu-
e C NoACBETKOM HYyXHO ybpaTb pukcaumio 1 namnouky nogcsetku. Cee-
TOOMOAHYIO NIMHEVKY B MpaBoi 4acTu Lukaibl Heobxoammo fopaboTtaTb:
pasgenuTb Ha ABe 4acTu, B Kaxaon no 4 ceetoavona, v B AasbHenwem
MCNonb30BaTh A1 MHAMKAUUK BKaoueHns pacctponkm RX n TX. KHonku
«S», «D» 1 «R» ycTaHOB/NEHbI BEPTUKANIbHO CNEBA OT LUKaSbl, @ KHOMKM «é—»
N «—» - TOPU3OHTANbHO NOA, OKHOM CBETOAMOLHOW NIMHEWKU, Hah, PY4KOWn
Basi-kogepa.

O6wue pekomeHaaummn no c6opke KOHTponsepa
Mpexpe, 4em cobupaTb KOHTPOMNIEP, HACTOATENIbHO PeKOMEHAYEeTCs

K nnarte KkoHnTposinepa
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EmE!E Mnata ynpaenenws ans P160

CQ FIAMRADIO
NPO3BOHWUTL BCE MevaTHble MPOBOAHMKM Ha nnate. XOTs KayecTBO M3ro-
TOBNEHHBIX NNaT BbICOKOE, MOTyT ObiTb 3aMblkaHUs MeXAy AOPOXKaMu,
MWKPOTPELLMHBI, @ TakxXe 00pbIBbI B NEPEX0HbLIX OTBEPCTHSIX C OAHOW CTO-
POHbI NMIaThl Ha OPYryto.

MepexoaHble O0TBEPCTUS, HAXOASALMECS MOA, MUKPOCXeMaMM, He0bXo-
VMO nNponasiTe, NpMYeM naiky Hafo NPOM3BOAUTb TOJLKO C OAHOI CTOPO-
Hbl. Mpu 3TOM CnefyeT NPOKOHTPONMPOBATL NOSIBNEHWE NPUMNOs C APYroW
CTOPOHbI (HanpumMep, CO CTOPOHbI YCTAHOBKM 3N1EMEHTOB), €Clin NpuUnon
He MOSIBUNCS, 3HAYUT BHYTPU OTBEpCTUS 0OpbiB MeTannm3auuun. Mepen
YCTaHOBKOI MUKpPOCXeM cnefyeT y6eamuTbcst B UX ucnpasHocTU. Ecnn HeT
BO3MOXHOCTV MPOBEPUTL MUKPOCXEMbI, MOXHO BMasiTb UX B NNaTbl HA TOH-
KX npososoykax anuHoi 20-30 MM, a nocne npoBepkn yCTaHOBUTL 6e3
yanvHuTenen. Bce octanbHble Aetany Takxe xenaTesbHO NpoBepuTb. Ta-
Kast KponoTnMBasi NOAroToBka cebs onpasAbIBAET, T.K. OTbICKAHUE HEUCH-
PaBHOCTU MMUKPOCXeM Unu AedeKToB B NeYaTHOW nnate MOXeT 3aHsTb Ha-
MHOro 60siblle BPEMEHU 1 YCUINIA, YeM NpeaBapuTeNibHas NpoBepka.

Mocne BknoueHns nnatel MK Heo6x0aMMO y6eanTbCs B HANMYMKU Tak-
TOBbIX UMNYNbCOB, Ha konnekTope VT1 nx amnanTyna fomkHa 6eite 5 B. O
HOPMasbHOM (PYHKLIMOHMPOBAHUK KOHTPOIEpa CBUAETENbCTBYET HaNnyme
nepuoan4eCcKNX UMNYbLCOB Ha aAPECHbIX BbIXOAAX MUKPONPOLIeCccopa (Bbl-
Boabl 30...40). MONHOCTLIO KOHTPOIEP MOXHO NPOBEPUTL NOC/E NOAKIIIO-
YeHusa k PIY.

[ns Toro, 4To6bl 06€30MacKTb KOHTPONNEP NPU CyYaliHOW Nojaye Ha-
npsixeHus +12 B, xxenaTenbHO NOAKNIOYMTL K KOHTakTaM 1 (-5B) n 2 (+5 B)
nnatel MK ctabunutpoH KC156A B cOOTBETCTBYIOLEN NONSPHOCTU. MUk~
pocxemy M3Y 573PP5 (PP2, 2716) He0OXOANMO YCTAHOBUTL B MAHENLKY
(CokeT) BbICOKOro kayecTBa, MHa4Ye BO3MOXHbI OTKa3bl 13-3a OKWUCNEHUs
KOHTakTOB. MMKpOCXeMbI MpoLeccopa M NOPTOB XeNnaTeNbHO NPUMEHNUTL
cTpykTypbl KMOI, 3ameHnB Z80 - Ha KP1858BM3, a KP580BB55A - Ha
82C55 nnm KP1834BB55A, npy 3TOM yMeHbLLATCS MOMeExXu v notpebnse-
MbIii TOK.

PykoBOACTBO NO yCTaHOBKe KOHTponnepa B P399A

1. Pa6orbl no 6noky K615A

KoHTponnep, coctoswuii 3 AByx nnat, CobpaHHbIX B BUAE dTaXepku,
ycTaHasnmeaetcs B 6noke KB15A (nepeaHsis naHenb NpueMHuka) BMecTo
wratHol nnatel MHaukaumm K1504A takum o6pa3om, 4ToGbl MHAMKATOP
MB18 6bin 06palLeH k OKHY B NepefiHeit naHenn npuemuuka. Nnarta ¢ Muk-
ponpoueccopom (MK) nocne ycraHosku B 6nok KB15A, pacnonaraetcs
Takum 06pasoM, 4TO ee BbIXOAHbIE KOHTaKTbl C HoMepamu 21...52 okasbl-
BalOTCA HA MecTe KOHTakToB 21...52 wraTHoi nnatel nHamkaumm K1504A.
B nnate MK kaxnaplit U3 BbIXOAHbIX KOHTAKTOB 21...52 nMmeeT To Xe camoe
Ha3HayeHue, YTO N KOHTaKThbI C TeMU Xe HoMepaMu Ha nnaTe K1504A. Me-
pepernka aTol YacTu CXxeMbl CBOAUTCS K Nepenaike NnpoBOAOB U3 XryTa co
wratHol nnatel Ha nnaty MK. MNMposopa ot koHTakTa 21 nnatel 1504A oTtna-
MBaeTcs M npunauveaeTcs K KoHTakTy 21 nnatel MK, Takxe nocrynaiwoT ¢
KOHTakTOM 22 1 ganee co BCEMW OCTaslbHbIMK KOHTakTamu. Mpoeoaa, oT-
nasiHHble oT koHTakToB 15...20, 25 wratHoi nnatel K1504A Hukyna He noa-
KnoyaioTes. K yeTbipem koHTakTam 6e3 mapkuposku nnatel MK, Haxons-
Lwmmes pspom ¢ mukpocxemori K155J1E3 (DD11), npunamsaioTes YeTbipe
npoBoAa (KOpMycHble), OTrNasiHHbIe OT COOTBETCTBYIOLLMX KOHTAKTOB MAaThl
K1504A.

KoHTakTbl 57 1 58 npeaHasHaveHbl ANs nopkoyeHns 3-8onbToBol 6a-
Tapeu, «+» K KOHTaKTy 58.

KoHtakT 11 nnatel MK ncnonb3yetcs B pexume nepepadv. OTOT KOH-
TaKT B pexviMe TX JOMKeH COeANHATLCH C KOPMYCOM.

KoHTakT 55 He06X0AMMO COeAVHUTL C KOHTaKTOM 5a nepeknioyaTens
B7, a koHTaKT 56 ¢ KOHTaKTOM 4a Toro xe nepeknioyartens. LUtaTHble npo-
BOAA nepeknoyatens B7 octaiorca Ha mecTe.

KoHtaktel 8 1 9 nnatel MK nopgkniodatotcst k nnate Ban-koga K1503.
MopaknioyeHne NPON3BOANTCS He K BHELLHUM KOHTaKTaMm, a BHyTpU nnathbl K
BbiBOAaM 6 1 8 mukpocxemsl Y2 (136JIA3). Mposoaa yno6HO npunaveaTtb
He K BbIBOAAM MUKpocxemsl, a k C4, R6 u C5, R7 (cmoTpute cxemy P399A).

KoHtakTel 1 1 2 nnatel MK Takxe nopknovatotes k nnate K1503 coot-
BETCTBEHHO K KOHTakTam 1 u 2.

KoHtakT 10 nnatel MK coeaunHsieTcs ¢ koHTakTom 1 nnatel K1503.

KoHTtaktel @1 1 d2 nnatel MK noakioyaloTes K NpoBoam, npeasapu-
TeNnbHO oTnasiHHbiM 0T B3/1-26 1 B3/1-36 cooTBeTCTBEHHO. NS KOHTpOns
- 9TW NPOBOAA [LOJIXHbI «3BOHUTLCS» C KOHTakTamu 10-1 1 10-2 pasbema
L1 KB15A.

Mnata nhamkaumm n ynpaenexus (UY) coeaomnHseTca ¢ KHoONkamu ynpas-
nenns Ha KB15A nposogamu, ynoxeHHbiMn B XryT. [pu nopknoueHun
HOBbIX MPOBOZOB K KHOMKAM LUTATHbIE MPOBOAA MOXHO He OTK/Io4aTh, Of-
HaKo MpW 3TOM eCTb BEPOSITHOCTb NOSIBNIEHWS OMEX OT KOHTposnnepa. Mpo-
BOZa OT nnatbl MY Heo6X0AMMO NOAKIOYaTh K HOPMasibHO PA30MKHYTbIM
KOHTaKkTaM kHomnok. PekoMeHnzyeTcs nepes, noAkMio4eHneM Kaxaoro npo-
BOJA MPOBEPUTb, COEAMHAETCS M KOHTAKT KHOMKM C KOPMYCOM nocrne ee
HaxaTtus, a TakKe COOTBETCTBME Ha3BaHUS KHOMKU M HAa3HA4YeHWUs NPOBO-
na. Ha3eaHus kHonok B Tabamye 1 COOTBETCTBYIOT UX Ha3BaHWsM B P399A
(B ckoOKax - HOBOE Ha3BaHMe KHOMOK).
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CQ HAMRADIO
KoHTakTbl 1 1 2 nnatel Y coeiMHUTL COOTBETCTBEHHO C KOHTakTamu 1
n 2 nnatel MK. Ha koHTakT 5 nnatel MY nogate +27 B, ona atoro ero 00000000: F3 31 FF 1F 3E 80 32 03
COEAMHSIOT C KOHTakTOM 4 nnatbl K1501 A. 00000010: 7A 05 21 E8 04 11 4F 18
K koHTakTy 6 nnaTel MY noakniounTs NpoBoa, KOTOpLI ByaeT oTnaaH ot~ 00000020: 10 F8 18 2C 21 E8 04 11
KOHTaKTa 5 WwraTtHoi nnatbl Muankaumn K1504A. ggggggzgf g; ;z gg §§ ié 22 ;i gi
CtabunutpoH VD1 (cM. cxemy nnatel MY Ha puc. 2) ycTaHaBnvMeaeTcs X

00000050: CD 1A 02 F5 AF CD 83 04
BHE NnaTbl Ha HeGOoMbLWIOM Yyroske B N060M yao6HOM MecTe, UCMoNb3ys 00000060: CA 27 01 FE 17 CA 8A 00

48 3E 89 32 03 28 AF CD
06 05 1A BE 20 06 23 13
4F 18 01 05 00 ED BO 3E
05 CD 5E 04 3A 02 28 OF
00 22 4D 18 3E 03 18 49
F1 FE 14 CA B3 00 FE 13
FE 10 CA 40 01 B7 28 12

yXe umetolunecs 8 6l10Ke BUHTBI. 00000070: FE OA 30 DC 47 21 1E 18 | 23 23 23 10 FB CD 06 02
[lpu MoHTaxe nnat kKOHTpossepa byabTe MpenesbHO BHUMATE IbHbI, He 00000080: 18 CE 21 3C 18 CD 0B 02 | 18 C6 3E 01 32 00 18 CD
cnewwmte. K nnatam nonsoanTcs Beicokoe Hanpsxenve 27 B n 200 B, no- 00000090: 1A 02 B7 28 16 FE OA 30 | F6 47 21 FF 04 23 23 23

18 18 A5 11 3C 18 CD FD
20 13 36 01 11 OF 18 CD
CB BE C3 50 00 36 00 21
CB F6 CB FE C3 50 00 CD
CD 0B 02 21 00 28 7E EE
00 C3 C4 04 CD 06 02 21
03 18 AF 32 00 18 21 3B

3TOMY Maneiwas OmioLHOCTb MOXET MOHOCTbIO BbIBECTU KOHTPOIED U3 000000A0: 10 FB CD 06 02 AF 32 00
CTpoS. 000000B0: 01 18 F2 21 02 18 7E B7
2. Pa6otsl no 6roky K514A 000000C0: FD 01 CD FD 01 21 00 28

n 6 KB14A vske He Hy- 000000D0: OF 18 CD 06 02 21 00 28
ocne yCTaHOBKM B MPUEMHUK KOHTposnnepa 6510k % y 00000050, CF 04 00 00 00 21 OF 18
XeH, Tak kak Bce ero ®YHKLUMUN BbINOMHAET KOHTPOIIEP, OAHAKO yAansTbh 000000F0: CO 77 AF 32 00 18 C3 50

ero Hesnb3s - BCe nutarLlme npmeMH1K HanpsaxeHnd nogarTca oT 6noka 00000100: 01 00 22 4D 18 3E 01 32

nUTaHnsa MMeHHo Yepes3 6nok KB14A. 00000110: 18 CD 82 03 3E 01 32 04 | 18 30 01 AF 32 05 18 3E
OT Bcex yeTblpex nnat 6noka KB14A Heo6x0OMMO OTKIIOHYUTL NUTalo- 00000120: 02 32 54 18 C3 50 00 CD | 1A 02 FE OA 30 F9 B7 28
LLMe HanpsXeHns, ANng 3Toro: 00000130: F6 47 11 1E 18 13 13 13 | 10 FB CD FD 01 C3 50 00

21 3F 18 CD 60 04 2B E5
70 01 FE 13 CA F9 00 FE
FE OA 30 E6 77 2B 10 E2
21 17 18 06 03 E5 CD 5E
7E 00 FE FF 28 11 B7 28
23 23 DD 2B 0D 20 E8 21

* Ha nnatax K1401A, K1402A n K1403A oTK/04MTb NPOBOA, OT KOHTaKTa 00000140: 3E 01 32 00 18 01 FF 07
2 1 33130 MPOBATH €rO; 00000150: 06 05 CD 1A 02 FE 10 CA
’ 00000160: 14 CA DF 00 FE 17 28 44
* Ha nnate K1404A ocBo6oanTb KOHTaKTbl 3 1 2, a Takxke 8 1 9; 00000170. DD E1 DD 7E 00 3C 28 2D

. :
Ha nnate K1401A oTKI04MTL U 3aM301MPOBaTh NPOBOAA, NOAKIOYEH- 00000180: 04 D1 21 ED 04 OE 07 DD
Hble K cneayowmnm KoHTaktam: 60, 59, 62, 63, 33, 55, 50, 54, 53, 89, 43, 00000190: 06 47 CD D9 01 10 FB 23

44, 46, 45, 36, 35, 37, 38, 90, 27, 28, 29, 30, 40; 000001A0: 17 18 CD 06 02 AF 32 00 | 18 C3 50 00 CD 1A 02 FE
* Ha nnaTte K1402A Heo6xoammo ocBo6oanTb KoHTakThl: 34, 35, 37, 82, 000001B0: OA 30 F9 87 5F 16 00 21 | 44 05 19 5E 23 56 ED 53
75,76, 81,79, 77,78, 72, 71, 61; 000001C0: 4D 18 18 E1 D5 E5 CD CC | 01 E1 D1 C9 1A BE CO 2B
* na nnate K1403A Heo6xoanmo 0cBo60ANTL KOHTaKTHI: 33, 26, 34, 25, 000001D0: 1B 1A BE CO 2B 1B 1A BE | C9 1A 86 12 23 13 1A 8E
32 000001E0: 12 23 13 1A 8E 12 1B 1B | 2B 2B C9 1A 96 12 23 13

000001F0: 1A 9E 12 23 13 1A 9E 12
00000200: 01 03 00 ED BO C9 11 4A
00000210: 1A 4E 77 79 12 23 13 10

2B 2B 1B 1B C9 21 4A 18
18 18 F5 11 4A 18 06 03
F7 C9 C5 D5 E5 CD 2F 02

CoennHUTb Mexay coboil cnepyloLme nNpoBoaa:
* NPOBOA, OTK/MOYEHHbIN OT KOHTakTa 24 nnaTbl 1403A 1 NpoBOA, OT KOH-

TakTa 31 nnatel 1402A; 00000220: FE FF 20 F9 CD 2F 02 FE | FF 28 F9 E1 D1 C1 C9 3A
* NPOBOA, OTK/MOYEHHbIN OT KOHTakTa 23 nnaTbl 1403A 1 NpoBOA, OT KOH- 00000230: 00 18 B7 28 08 3E 64 3D | C2 37 02 18 03 CD DB 03
TakTa 32 nnatel 1402A; 00000240: 3E FF 32 08 18 CD 65 04 | 06 00 21 3F 18 78 C5 E5
* NPOBOA, OTKMOYEHHbIN OT KoHTakTa 70 nnatel K1401A v nposog oT 00000250: 07 07 07 07 4F 7E E6 OF | Bl 32 01 28 3E 09 3D C2
koHTakTa 30 K1403A; 00000260: 5E 02 3A 02 28 1F 30 08 | 1F 38 10 78 F6 10 18 08
* MPOBOA, OTK/IOYEHHBIM OT KoHTakTa 71 nnatel K1401A u nposog ot 00000270: 1F 30 03 78 18 02 3E 7F ; 32 08 18 3A 05 18 FE 7F

2 H 2 1 FE 1 F A F1 FE 1 4 A 02

komTakTa 31 K1403A: 00000280 8 5 9 F5 CC AC 03 8 CC C4 03 3A 0
. o 00000290: 28 OF OF E6 03 21 06 18 | BE 28 38 F5 AF 32 03 18
NpoBOJ, OTK/IIOYEHHbIA OT KoHTakTa 73 nnatel K1401A v nposog ot 000002A0. F1 56 77 FE 01 38 23 28 | 18 FE 02 28 OB 7A FE 02
KonTakTa 27 K1403A; 000002B0: CC AC 03 C4 C4 03 18 1B | BA D4 AC 03 DC C4 03 18
* NPOBOA, OTKMOYEHHBIN OT KOHTakTa 72 nnatel K1401A v nposog oT 000002C0: 12 BA DC AC 03 D4 C4 03 | 18 09 7A FE 01 CC AC 03
KoHTakTa 28 K1403A. 000002D0: C4 C4 03 E1 Cl 23 04 78 | FE OA C2 4D 02 3E FF 32

000002E0: 01 28 21 08 18 7E 2B BE
Ynpasnsiowas nporpamma pns 3anucu B MN3Y (cTapwue agpeca ot 000002F0: 3A 01 18 B7 20 6E 79 FE
000005EOQ - HyneBble, YCNOBHO HE NOKa3aHbl) MoKa3aHa B NPaBOWi KONOHKE 00000300: FE 18 CA 2F 02 3A 03 18
cTpaHuLL, ee (daiin 399-1.zip) Takke MOXHO 6ECNNATHO NONYYMUTL Ha caiiTe  00000310:  2C 36 02 3A 05 18 B7 20
) 00000320: 88 03 21 3B 18 CD 82 03

xypHana http://radiohobby.net. Kpome Toro, pegakuus moxet Bbicnatb

v 00000330: 21 23 18 CD 82 03 30 05
HaNoXeHHbLIM MIAaTeXOoM AUCKETY C Nporpammoii (Heobxoaumo 6yaet npu 00000340: ©9 3A 04 18 B7 28 OE CD

77 C2 2F 02 32 09 18 4F
7F 28 75 FE 19 CA 2F 02
B7 28 32 21 54 18 35 20
28 3A 04 18 B7 28 0OE CD
38 13 AF 18 0D CD 9A 03
3E 01 32 04 18 3A 09 18
C4 03 21 3B 18 CD 82 03

NOAYYEHUN Ha NOYTE ONNATUTL CTOMMOCTL ANCKETHI U €€ NepeChIKN). 00000350: 30 EB AF 18 ES CD AC 03 | 21 23 18 CD 82 03 38 DD
[ins Tex, KTO He B COCTOSIHUM Cam W3roTOBUTL MAaThl, UX MOXHO 3aKa- 00000360: 3E 01 18 D6 79 FE 7F CA | 2F 02 AF 32 01 18 18 05
3atb y Jleonnpa Kyumacosa (US4LCX) - 61089, r.Xapbkos, yn.Tagkukc- 00000370: 3E 01 32 01 18 21 OF 18 | 3A 02 18 B7 C4 OB 02 C3
kaa o.11, kB.7. 00000380: 2F 02 11 4C 18 C3 C4 01 2A 4D 18 E5 21 01 00 22
C aBTOPOM MOXHO BCTPETUTLCA B 3dupe NPakTU4ECKN eXelHEBHO B 00000390: 4D 18 CD AC 03 E1 22 4D | 18 C9 2A 4D 18 E5 21 01
paiione 3,700...3,715 My ¢ 21:00 UTC. 000003A0: 00 22 4D 18 CD C4 03 E1 | 22 4D 18 C9 F5 E5 21 4A

000003BO: 18 ED 5B 4D 18 7E 83 77
000003C0: 77 E1 F1 C9 F5 E5 21 4A
000003D0: 23 7E 9A 77 23 7E DE 00
000003E0: FD 01 D1 DD 21 45 18 21
000003F0: FF 0C CD EB 01 30 FA CD
00000400: 09 FD 7C B7 20 07 OE FF
00000410: DD 2B 10 DB 11 OB 18 D5

23 7E 8A 77 23 7E CE 00
18 ED 5B 4D 18 7E 93 77
77 18 E6 11 0B 18 D5 CD
ED 04 06 07 FD 26 00 OE
D9 01 23 23 23 0C 0D 20
18 03 FD 26 FF DD 71 00
CD FD 01 D1 3A 02 28 07

YcoeepuweHCcTBEOBaHue 00000420: 07 E6 03 28 1A F5 3A 02 | 28 CB 6F 21 3E 05 28 03
yrnpaBJ/IEHUS pe>xkxummMmom rk-71 e 00000430: 21 41 05 F1 3D 28 05 CD | D9 01 18 03 CD EB 01 DD
00000440: 21 1A 18 21 ED 04 06 07 | OE FF 0C CD EB 01 30 FA
«Ycunurtesie MOWHOCTU AnA 00000450: CD D9 01 23 23 23 DD 71 | 00 DD 23 10 EB C9 OE 00
00000460: 71 23 10 FC C9 21 1A 18 | 06 03 11 00 48 7E 23 OF
COBpeMEeHHOro TpaHcmeepa»

00000470: OF OF OF B6 23 12 13 10

Sikos Jlanosok (UA1FA), r.CaHkT-lleTepOypr | 00000480: 00 28 C9 3a 09 18 FE 12
00000490: 11 01 1D CD FD 01 AF 32

B ony6nukoBaHHOM B Hawlem xypHane («PX», Ne1/2000, c.35,36) cta- 000004A0: 02 21 01 00 22 4D 18 3E
000004B0: 21 3B 18 CD 82 03 3E 01

Tbe 9.C.JlanoBka 06 ycunutene mMowHocTv Ha MK-71, no MHeHuio aBTopa, 000004C0. 32 54 18 C9 3E 01 32 00
HepaLMoHanbHO CAENaHO yrnpaBneHne PEXMMOM NaMmrbl Npu nepexone ¢ 000004D0: 02 18 B7 €GO 21 02 18 36
npuema Ha nepepa4vy - 3a 000004E0: FD 01 21 00 28 CB BE C9
CcYeT BKJIIOYEHUS aHOLHbIX 000004F0: A0 86 01 10 27 00 E8 03
TpaHchOopMaTopoB B CETb. 00000500: 00 00 D8 CA 02 30 57 05
Py 3TOM HYXeH MOLLHbIN 00000510: 15 DO 91 1B 20 OB 20 A8
KOHTaKTOp, KOTOPHIN nepe- 00000520: 80 1A 06 90 23 OB D8 7C
KNIOYAETCH CO CTPALIHBIM 00000530: BA 20 B8 21 26 90 51 2D

00000540: 00 B9 00 00 01 00 02 00
rpoxoTtom. HamHoro pauuo- 00000550: 64 00 F4 01 E8 03 DO 07
HanbHee NPOCTO 3anupatb

00000560: 4D 4D 45 44 20 42 59 20
I'K-71 npu npueme. B ycunu- 00000570: 4C 4F 56 27 31 39 39 38

F4 3A 00 28 E6 FO B6 32
20 0C 3A 03 18 B7 28 0B
03 18 C9 21 01 1D CD 06
01 32 03 18 AF 32 00 18
30 01 AF 32 05 18 3E 02
1D 21 21 18 C3 FC 00 3A
01 11 OF 18 CD FD 01 CD
53 54 4F 52 45 40 42 OF
00 64 00 00 OA 00 00 01
60 AE OA 50 69 OF CO 5C
FA 25 80 B9 2A 40 0D 03
OF 78 E5 15 EO B8 1B E8
FO 49 02 CO Cé 2D A5 00
04 00 06 00 08 00 OA 0O
20 20 50 52 4F 47 52 41
41 4E 44 59 20 47 4F 52
20 20 32 00 18 21 00 28

Tene, Ha KOTopom pabotaet 00000580: CB F6 CB FE C9 FD 01 AF | 32 03 18 C9 21 01 1D CD
UA1FA B HacTosLLee BpeMs, 3TO CAENAaHO Kak NOKa3aHo Ha PUCYHKe, rae 00000590: 06 02 21 01 00 22 4D 18 | 3E 01 32 03 18 AF 32 00
K1 n K2 - pene kommyTaummn Bxoaa u Bbixoga ycunutens no BY, K3.1 - 000005A0: 18 21 3B 18 CD 82 03 3E 01 00 00 00 30 01 AF 32

3E 01 32 00 1D 21 21 18
21 02 18 36 01 11 OF 18
28 CB BE C9 00 00 00 00

KOHTaKT HeGOMbLLIOro pene, yNpasnsemMoro oT TpaHcBepa (3aMblkaeTcst 000005B0: 05 18 3E 02 32 54 18 C9
npu nepexoae B pexum nepeaaun), R1 - aHTunapasuTHeIil peancTop, no- ggggggggz g; E; gi zi ;]23 ;i ‘;’Z gg
BbILLAIOWMNIA YCTOWYMBOCTb YyCUNUTENS (KaK npasuino, oT 5 go 15 Om). :
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KoMmmyTaTopbl peXxnumos
ANnA TPaHCUBEpPOB

MepeknioueHne pexmnmos «nprem» n «nepegada» (RX/TX) B TpaHcuse-
pax ocyLLecTBNSIETCS NOAAYei HaNpPsXXeHUs NMTaHus (Yalle Bcero +12 B)
Ha COOTBETCTBYIOLLME Y3/bl MpUemMonepeaaTymka. Kak npasuno, kackamsl
npuemMHuka noTpebnsioT Ha MHOrO MEeHbLLYIO MOLLHOCTb OT +12 B «RX»,
yeM kackagbl nepegatunka ot +12 B «TX». [uTaHMe BbIXOOHbIX KackagoB
ycunuteneli mowHocT ot 50 BT v Bbilwe 06bIMHO OCYLLECTBASIOT Yepes3
KOHTaKTbl pene, KOMMyTUpyemMble +12 «TX».

BHUMaHWIO YnTaTens npepnarailoTcs ABe CXeMbl nepeknioyartenen
«npueM/nepepaya» UM Mx ele MOXHO HassaTb ¢popmupoBaTeneit Ko-
MaHA +12 B «RX» n +12 B «TX».

KommyTaTop Ha puc. 1 paccymTaH Ha Mayto MOLLHOCTb NepekioHeHns
(8o 1 BT) 1 MoxeT 6bITb NpuMeHeH B ManorabapuTtHbix QRP TpaHcueepax.
Korpa koHTakTbl S1 «TX» pa3omkHyTbl, VT1 3akpbIT, @ VT2 oTKpbIT 1 +12 B
nopaeTcs K Lensam npuemMHuka no wuHe +12 B «RX». Mpu 3ambikanun S1
«TX» VT1 OTKpbIBAETCHA 1 Hepes ero OTKPbIThIA Nepexon aMUTTep-Konnek-
Top +12 B nogaeTcs k LensiM nepepartynka, a VT2 3akpbiBaeTcs.

KoHpeHcatop C1 onpepensieT Bpems 3aepXKn MexXay MOMEHTOM 3a-
MblkaHus S1 1 BKJIlOYEHMEM NepepaTymka. IT0 HeobXoaMMO, Hanpumep,
LN Toro, 4ToObl B MOMEHT 3aMblkaHus S1 cpaboTanu aHTeHHblE KOMMYTa-
TOpbI, @ 3aTeM BKOYWICS pexumM nepepayn. Takum o6pa3om, uckioya-
eTcst paboTa ycunutenst MoLWHOCT 6e3 Harpy3ku B MOMEHT nepeksiioye-
HMS C Npvema Ha nepepady.

BTtopoit kommyTaTop (puc.2) No3eonsieT KOMMYTUPOBATL Kackadsl C Mo-
TpebnsieMoli MOLLHOCTbIO A0 15 BT 1 MOXeT ObITb MCNOMb30BaH B CTALMO-
HapHbIX TpaHcusepax. Koraa S1 pa3omkHyT, VT1 1 VT4 oTkpbiThl M +12 B
nopaeTcs K Lensim npuemMHuka. Mpu 3ambikadmnn S1 - VT1 1 VT4 3akpbiBa-
10TCS1, 4TO MPUBOAMT K CHATMIO +12 B ¢ wuHbl «RX» 1 nogaye +12 B no
WwnHe «TX» Kk Lensm nepepatynka. PyHKUMOHaNbHOe Ha3HaveHve C1 aHa-
noruyHoe ¢ C1 Ha puc.1.

CQ HAMRADIO
«MPUEM» U «nepepava»

Buktop bawkatos (USOIZ), r.lopnoska [JoHeukowi 06/1.
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Obpalyaem BHUMaH1e, 4To
Ha puc.1 VD1 - repmanu-
eBbifi. PekomeHayem B
uernb amutTepa VT2 Bkito-
4YNTb MPSAMOCMELLeHHbII
KpemHueBblii anoa, Toraa
n VD1 MoxeT 6bITb Kpem-
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AHTeHHa UT5VD Ha 2-meTpoOBbIN AMana3oH C KPYyrosom

AvuarpaMmmMoM HanpaBJIEHHOCTU B ABYX NMNJIOCKOCTAX
AHnatonuii Kanawnuk (UT5VD), c.lMpoTtononoBka, AnekcaHapoBckuii p-H, Kuposorpazckas 0671.

B nocnepHwve roapl nHTepec paguoniobuTteneii Kk 2-MeTpoBOMY Amana-
30HY MOCTOSIHHO pacTeT B CBS3W C yBesMyeHneM konnyectsa YM-penute-
POB 1, COOTBETCTBEHHO, YNy4LLEeHWEM YCNOBUIA ANt pa3BUTUS MOBULHON
CBSI3K, CETU pasnunyHbix BBS v noptanos, B T.4. € BbIXOAOM B MIHTepHeT, a
TakXe CMyTHUKOBbLIX PETPAHCNATOPOB. MOBbILLIEHNIO aKTUBHOCTW CMOCO6-
cTBYeT 1 paspetuerune ¢ 1 mapta 1998 roga pabotatb Ha YKB HaumHalo-
MM pagmoniobutensm.

Mpy paboTe Ha 2-MeTPOBOM Auanas3oHe WCMOMb3YIT aHTEeHHbI Kak C
BEpTMKaNbHOW nonsipusaumnein (B OCHOBHOM AJ1i MOBWILHON CBA3M 1 Npu
paboTe Yepes penuTepbl), Tak U C rOPU3OHTaNLHON. NpK 3TOM Xenatenb-
HO MMEeTb aHTEeHHY C KPYroBOli AvarpaMmoi HanpaeneHHOCTU U B ropu-
30HTaNbHOW, 1 B BEPTUKA/IbHOM NIOCKOCTSAX. [ocneaHee o4eHb BaXHO npu
pabote yepe3 cnyTHUKOBbIE (MC3) peTpaHcnsTopbl. [ns aTmx Lenein, kak
npaBuio, NPUMEHSIIOT HECKOJIbKO aHTEHH, YTO CHUXaeT onepaTuBHOCTb B
paboTe npu ycnosuv AanbHEro HeCTabuibHOro MPOXOXAEHUS Ha 2-MeT-
POBOM AvanasoHe.

ABTOpY yAanocb pewnTb 3Ty npobnemy,
peann3oBaB aHTEHHY NpakTUyecku co coe-
pUYecKow AmarpaMMoin HanpasfieHHO-
ctu. MNpy 3TOM aHTEHHa MOXeT U3ny-

A2

4aTb MU, COOTBETCTBEHHO, NPUHUMATb
3N1eKTPOMarH1THbIE BOJIHbI Kak C Bep-
TUKaNbHOM, Tak U C rOPU30OHTANbHOM

nonapusaumen.

OCHOBOVI KOHCTPYKLMW SIBNSIETCS MO-
nynsapHas J-aHTeHHa (puc.1). OHa
npepacrasnseT coboi BepTUKANbHbIN
[VNONb, MMTAeMbIil C HUXXHEro KOHLA C
NOMOLLbI0O KOPOTKO3AMKHYTOMN 4eT-
BEPTbBONHOBOM JIMHMKN. Kak n3BeCcTHO
[1], aTa aHTeHHa paboTaeT TONbKO C
BEPTUKANIbHON nonspusaunen n nme-
eT KPYrosyio Avarpammy B ropu3oH-
TanbHOM NNOCKOCTU C rNyB6OKUM MUHK-
MYMOM B BEPTMKaNIbHOM HanpaBneHUu.

ABTOp Npeanoxun naMeHnTb Gopmy
BEPTMKANbHOrO U3fyyarens 3Ton aH-
TEHHbI, N30THYB AUMNOJb NOMonamM nog,
90°. Mpu 3TOM ropM30oHTaNbHAs Y4acTb
OMnons B NepsoM BapuaHTe cocTosna
13 ABYX MPOTUBOMNONOXHbLIX 3IEMEHTOB
OJVHOW A/4 xaxaplii (puc.2) n Gbina
BrnepBble onvcaHa B cbopHuke «MHpo-

M2

A4

o]

Pc.|

KoakcunanbHbliii
kabenb (50 nnm 75 Om)

M4

M4

o]

Pinic.2

KoakcumanbHbin
kabenb (50 nnn 75 Om)

1030

26

01§

Pnc.3
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CQ HAMRADIO
Tex» Ne4/1990r., ¢.42,43. B nocnenHein
MoandUKaLmmn asTop NPeAI0Xu BbINO- o~
HWUTb FOPU3OHTANbHYIO 4aCTb U3ny4arte-
151 U3 4 B3aMHO NepneHANKYspHbIX OT-
Pe3KOB ANNHON A/4, UMEIOLLMX SNeKTPU-
4eCKMI KOHTaKT C BEPTUKANbHOM YaCTbio
nanyyatens (puc.3). >

KOHCTpYKUMS aHTEeHHbI MpocTa B U3-
rOTOB/IEHUW W NErko NoBTOpsSieMa Aaxe y
0019 HauyMHaWmx pagmoniobutenei. 48
BepTukanbHble 4YaCTW aHTEHHbI BbINOJHE- <
Hbl U3 TPpY6bl P32 MM. MaTepunan - 6poH-
3a, NlaTyHb, Medb, a Takxe anloMuHne- Py p
Bble CMaBbl NPK YCNoBMM obecneyeHus A~ a—~—r
HaAEXHOro 3NeKTPUYECKOro KOHTakTa
BCEX 4aCTell aHTEHHbl U cornacyloLero
ycTpoicTea (naika unu ceapka). Fopm-
30HTasbHas KPecToBMAHas 4acTb U3ro- A
TOBNEHa 13 npytka wnu Tpybku &6 mm
(MaTepuan - aHanorMyHbIN C NPUMEHEH-
HoW Tpyb6oit @32 Mm).

Y 3TOW KOHCTPYKLUMW COXpaHsaeTcs
NPEenMyLLECTBO J-aHTEHHbI, MPX KOTOPOM
HUXHWIA KOHeL, KOPOTKO3aMKHYTON YeT-
BEPTbBONIHOBOW JIMHUW MOXeET OblTb 3a-
3eMeH, Hanpumep, aneKkTpuyeckn co-
€[VHEH C 3a3eM/IEHHON MAYTOM U B 3TOM
cnyyae BCS aHTEHHA MOXET CIYXMWTb XO-
POLUVMM MOJIHUEOTBOLOM. A

HacTtpoiika 3aknioyaetcs B nogbope

32

232

(007

PK-75
Pnic.

MecTa NoACOoeAnHeHUs kabens nNuTaHus K cornacyioulein nuHumn (puc.4)
no muunmymy KCB. AsTop npumenun PK-75, HO MOXHO MCMONb30BaTh U
$uraep ¢ BonHOBLIM conpoTueneHnem 50 OMm. MNpu ykasaHHbIx Ha puc.3, 4
pasmepax u 75-omHoMm dupepe KCB=1,0 B6nm3n 145,5 MIy,.

AHTEHHa yCTaHOBNEHA Ha MeTaNlIM4eCKON 3a3eM/IeHHON MayTe, Ha Bbl-
coTe 7 M Hag, 3emnelt, HO MOXHO MUCMOoNbL30BaTb MayTy U3 N0OOro Matepu-
ana v KOHCTPYKuuK. MOCTOPOHHWE TOKOMPOBOASLLME NPeAMEeTbl AOKHbI
6bITb yAaNEHbl OT FOPU3OHTaNbHbIX 371eMeHTOB Bonee YeM Ha 2 meTpa. Mpu
COOTBETCTBYIOLLEM U3MEHEHWNN FrEOMETPUYECKUX PA3MEPOB TaKYI0 aHTEeH-
HY MOXHO MOCTpouTb 1 ans apyrux YKB anana3oHos.

JaHHas aHTeHHa paboTaeT y aBTopa ¢ 1983 ropa. MNokasana Hennoxve
pesynbTaTthl NPU BCEX BUAAX NPOXOXAEHWS, a Takke Mpu CBA3sSX Yeped
niobutensckne NC3 B 30HE UX BUAMMOCTM 1 6e3 nNpoBana curHana «Hapg,
ronosovi». Bo Bpems «Monesoro axs 2000» Ha 6a3e UTOH 6bin npoBeneH
9KCMEPUMEHT, B X0fe KOTOPOro CUrHanbl MOero masika, Ha KOTOPOM WC-
nosib30Banach ONMCbIBaeMast aHTeHHa, NMPUHUMANK Ha @aHTEHHbI KaK C Bep-
TUKAIbHON, TaK U C rOPU3OHTANIbHON Nonspusaumnen NpUMepHO C oaMHa-
KOBOW rPOMKOCTbIO.

Ot penakuun. Ha puc. 1 u 4 noka3aHbl iBa BapuaHTa noak4eHns kabe-
19 K cornacytowen amHun. B nepsom ciy4ae (puc.1) ueHTpanbHas xuna
roanasiHa K npoOBOAHUKY JINHUN, COEANHEHHOMY C U3J1y4yaTesnem, a B aBTop-
ckom BapuaHTe (puc.4) - Haob6opot. Oba BapuaHTa PaBHO3HAYHbI, XOTS B
ny6mkaumsx yalue BCTpedaeTcs crnocob noakmoyeHus kabesns n3obpaxeH-
HbIVi Ha puc. 1.

JIntepatypa

1. BeHbkosckuii 3., JiunuHckuii 3. JTloOUTeNbCKME aHTEHHbI KOPOTKUX
u ynbTpakopoTkux BosH: ep. ¢ nonscek./Mox pea. O. I1. dponosa. - M.:
Paguno n cBs3b, 1983. - 480 c., un. - (Maccosas pagunobubnnoteka;
Bebin. 1052).

MHorogananasoHHbIN AMNOJb

Buktop bawkatos (USOIZ), r.lopnoska [loHeukoii 06s.

O KOH-
CTPpykK- 20,5 m 20,5 m
TR
npeana- o—i—
raemMoi
BHUMA-
HUIO Yu-
TaTens
2:;2:??:;-” VsonsTopsi (6 W) E HbIX BMECTE. Me-
pe peL HaMOTKO KOJb-
net 10-15 Hasag pa- s *—4\ —_— PK50 10 (konibLa) NpeaBapu-
nvonobutens B.Bonuit ~ (PK75) TenbHO 0OMaThLIBAIOT TEP-
N~

(UA6DL), 3a 4TO aBTOp My

oyeHb GnaropapeH. AHTEHHa

paboTaeT [O CUX MOP U B CBSA3U C

OTCYTCTBMEM HEOOXOAMMOCTU KOMMYTa-

LM 1 NOACTPOVKM NPUM Nepexofe ¢ amana-

30Ha Ha AManasoH [0CTAaTOYHO 4acTo UCMOJb-

3yeTcsa kak 0630pHas unn pesepBHas. Vameper-

Hble 3HadeHust KCB Ha yacTtotax 1,9 My - 1,9; 3,6
Mly-1,3; 7,06 MlNy, - 1,2; 14,1 My, - 1,4; 21,2 My - 1,7,

MOCTOWMKON M30numpytoLLen

NIEHTON, HanpumMep dToponna-

CTOBOW, T.K. NPY MaKCUManbHOM

MOLLLHOCTU KOMbLO MOXEeT pasorpe-

Batbcs fo 70 °C. O6e 06MOTKM TpPaHC-
dopmaTopa copepxat no 9...10 BUTKOB Ha-
MOTaHHbIX OLHOBPEMEHHO [BYMS CIIOXEHHbI-

MW BMecCTe oTpeskamu nposoga M3B 0,8...1,0
VN @aHaNOMMYHLIM MO CEYEHMI0 MHOMOXWUIIbHBIM

KATB
(300 Om)

28,6 - 1,6.

KOHCTPYKTMBHO aHTeHHa npeacTaBnseT cO60v 06bIKHOBEHHbIN
[MNONb (CM. PUC.) C ANVHOM Nyda 20,5 M, KOTOPBIN 3aNMTbIBAETCS MO KOAaK-
cuanbHoMy kabesnio C BOSIHOBbIM conpoTueneHmem 50 nnm 75 Om.

B kavecTBe cornacyiolero yCTponcTea NpUMeHseTcs ABYXNPOBOAHAsS
JIMHWS ¢ BONHOBBLIM conpoTuBneHvem 300 (kabenb KATB) anvHoli 17,7 mu
CYMMETPVPYIOLLMIA LUMPOKOMONOCHLIN TpaHcdopmatop 1:4 (T).

TpaHcdopmaTop HamaTbiBaOT Ha GEePPUTOBOM KOJbLLE NPOHMLLAEeMOC-
Tbio 30 - 50 BY ¢ HapyxHbIM AvameTpom 24 - 32 MM B 3aBUCUMOCTM OT
NoABOAVMMON K aHTEHHE MOLLLHOCTU (KOJIbLO C MOMNepeyHbIM Ce4YeHNeM KepHa
1 KB. CaHTMMeTp cnocobHO nponyckaTt 6e3 noepexaeHus okono 500 BT).
Ecnu ogHoro konbua HepoCTaTtouHo, To 6epyT ABa, TPM KONbLLA, COXEH-

npoBoLOM BO GTOPONIACTOBOW N30nsLumun (He 6onTes
Harpesa). O6MOTKM pacrnonaratoT paBHOMEPHO MO OKPYX-
HOCTU KOJbLIA, @ Pacnariky BbIMOJIHAIOT COrNMacHO CXeMbl HA PUCYHKe, rae
TOYKamu OTMEeYeHbl Hayana CooTBEeTCTBYIOLLMX 06MOTOK. TpaHchopmaTop
3alyLLaoT OT BO3AENCTBUS Bnaru, obmarbiBas ero M3onsaUMoHHbIM MaTe-
puanom v nokpeiBas nakom.

ToukM NoAKYeHNs TpaHchopmaTopa K ABYXMPOBOAHOW IMHUKN HAaxXo-
[ASTCS Ha paccTosiHum 5,9 M 0T MecTa CoeAMHERNS IHAW C NONIOTHOM aH-
TEHHbI. AHTEHHOE MONOTHO M3rOTOBJIEHO M3 OLMHKOBAHHOIO NpoBoaa &2
MM ¥ TONIbKO Bnarofapst aTOMy OnvcbiBaeMblii MHOrOAMana3oHHbIN AMMNonb
NpPOCTOSN CTOMb ANUTENbHOE BPEMSI B HEMPOCTbIX YCOBUSIX 3KONOrN4ec-
Kov ob6cTtaHoBkm [oHbacca.

Peanvumauua onoka nvHaunkauuvum ICOM IC-746

Bopuc Butko (UTS5UE), pykoBoauTesnb cepsuc-ueHTpa KoHuepHa "Anekc”

B nocnepnHee Bpems B YkpanHe pacteT nonyaspHOCTb TpaHcmeepa pup-
Mbl ICOM IC-746. Ons npodeccroHanos npeacTaBaseT UHTepec LUMpo-
Kuii amanasoH ero paboTbl Ha nepefavy B «PacKpbITOM» BapuaHTe, Ans
papuoniobrTenei rnaBHLIM KPUTEPUEM SBISIETCS, KOHEYHO, LieHa/Ka4yecTBO,
HaxoAsiLumecs, Ha MOV B3rnsf, BHe KOHKYPEHLMN.

OpHako, HawuW paanonobuTeny, NPosBASS CBOE NOOONLITCTBO, BXOAAT
BO BCEBO3MOXHble PeXMMbl YCTAHOBOK (B 4aCTHOCTM, TO KacaeTcs U Ha-
cTpoek 610ka nHauKaumm). PesynbTatel GbIBAOT CaMble HEOXWAAHHBIE U,
MHOraa, HenpusTHele. ECn npouecc «0CBOEHUS C YCOBEPLLUEHCTBOBAHUEM
1 [oBefleHneM» 3akaH4MBaeTCs 0TKa3oM, He Hafdo oropyatbes. lNepsoe,
4TO HAZo caenatb, 370 06HyNUTL CPU. Kak 3To aenatb, yka3aHo B MHCT-

pykummn nonb3osatensi. B 90% cnyyaes HopmanbHas paboTta TpaHcueepa
BOCCTaHaBnunBaeTcsi. bonee cnoxHo BOCCTaHABNMBATL NPaBUIbHYO pabo-
Ty gucnnes. Ha c.41 npusoauTca Tabnuua nposeneHus paboT no BoccTa-
HOBJIEHWIO NPABULHOMO PYHKLMOHUPOBaHUS aucnnes 1C-746.

* TepmuHaTtop npeacrasnseT coboi KOPOTKO3aMKHYTHIN wTekep 3,5
(MOHO) ycTaHaBnuBaeMslii B pa3bem CIV TpaHcuBepa.

BbinonHeHne npoueaypbl HACTPOIKK AnCMes He peKoMeHayeTCs nNpo-
BOAMTL 6€3 HafOOHOCTU. XOTEeNoch Obl MOPEKOMEHA0BATL NOJIb30BATENSM
PrpPMeHHbIX MMNOPTHLIX TpaHcnsepos KB n YKB BHMMAaTENbHO M3y4nTb
NoJsIb30BaATESIbCKYIO MHCTPYKLMIO, 8 NOAK/I0YEHNE CaMOAENbHBIX BHELLHUX
YCTPOMCTB COrnacosbiBaTh C Bawmm annepom.
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CQ HAMRADIO

PeXum ycTaHoBOK

YcraHoeka

Ycnosusa YCTaHOBKM

OTo6paxeHue Ha aucnnee

Onepauus

- Mopkniounte TepmuHaTtop k rHeany [REMOTE]

Haxwmute [F1] ons BoiGopa pexvima ycTaHoBKv

3HayeHue yactoTbl: 1,5 KI'y
3HaueHune yposHs: 30 MB

3)é$:\1ug;§)'z(VlM 1 |- Haxas n yaepxusas kHornkn [MENU] n [SSB], '?XDJRX VoL TX, [F2] ansi BeiGopa pexuma yctaHosku RX
BKNIOYMTE NUTaHNe nnu [F3] ons BoiGopa pexwuma ycranosku VOL
- MopxnounTe nameputens RF MOLWHOCTM K
[ANT1] 1 [144MHz ANT], u aktnsHyio 100 Om-

YCTAHOBKA Hyto nnn 25 OM-Hyto Harpy3aky k [ANT2] .

NEPEOATYUKA 1 |- MoakniounTe ayano reqepatop k [MIC] n ?XDJRX VoL Haxwure [F1]: TX

(noarotoska) yCTaHoBUTE:

TX FILTER CAL.

YCTaHOBKM

v chk SET

(FILTER CAL.) 2 Haxwmure [F5]: SET
v chk  SET
TX POWER HF 100% o o
(POWER HF 100%) 3 |- Haxwure [F1]: W crienyioLemy nyHKTy ° Pyukoii [DIAL] ycTaHOBUTE 3HAY€HUE BbIXOOHOM
yCTaHoBKY v chk SET MolHoctv 90 BT, 3aTtem HaxmuTe [F5]: SET
TX POWER HF 50% p i IDIAL .
(POWER HF 50%) 4 |- Haxwwure [F1]: ¥ K creayioLemy nyHKTy Y4KOM [ ] yCTaHOBMUTE 3HAYEHUE BbIXOAHOM
yCTaHoBKY v chk SET mMoLHoctn 50 BT, 3atem HaxmuTe [F5]: SET
(POWER HF 20%) 5 |- Haxwmre [F1]: ¥ K creaylolemy nyHKTy TX  POWER HF 20% Pyukoii [DIAL] yCTaHOBUTE 3HA4EHUE BLIXOAHOM
CTAHOBKM Mol HocTh 20 BT, 3atem HaxmuTe [F5]: SET
y v chk SET
TX POWER HF Tuner P i [DIAL o
(POWER HF TUNER) 6 . Haxmute [F1] A ' CcnepyoLemy nyHkTy 'y4KON [ ] yCTaHOBUTE 3HA4Y€HMUE BbIXOAHOU
YCTaHOBKM 4 chk SET moLHoctv 10 BT, 3aTem HaxmuTe [F5]: SET
(POWER 50 MHz 7 |- Haxmure [F1]: W crienyloLemy nyHKTy TX  POWER 50M Tuner Pyukoii [DIAL] ycTaHOBUTE 3HAY€HWE BbIXOOHOM
TUNER) yCTaHOBKY v chk SET molHoctv 10 BT, 3aTem HaxmuTe [F5]: SET
TX POWER 144M
(POWER 144 MHz 8 |- Haxmure [F1]: W K cnegyiolemy nyHKTy 100% Pyukoii [DIAL] ycTaHOBUTE 3HAY€HUE BbIXOOHOM
100%) YCTaHOBKM mowuHocTv 90 BT, 3atem Haxmute [F5]: SET
v chk SET
(POWER 144 MHz 9 |- Haxmure [F1]: W« CnefyloLeMy nyHKTY TX  POWER 144M 50% Pyukoii [DIAL] ycTaHOBUTE 3HAY€HUE BbIXOOHOM
50%) yCTaHOBKM v chk SET |MowHoctv 50 Br, 3atem Haxmute [F5]: SET
(POWER 144 MHz 10 |- Haxuwre [F11: W K CreayloweMy nyHKTy TX POWER 144M 20% | Pyukoii [DIAL] yCTaHOBUTE 3HAYEHIE BLIXOAHO
20%) yCTaHoBKY - chk  SET MoLHocTu 20 BT, 3atem HaxmuTe [F5]: SET
TX ALC
(ALC) 11 |- Haxwmure [F1]: V' Kkcnegyiouiemy nyHkTy Haxwmute [F5]: SET
YCTaHOBKM v chk SET
TX SWR HF/50M
(SWR HF/50 MHz) 12 |- Haxwure [F1]: ¥ Kk cnepyiowemy nyHkty Haxwmute [F5]: SET
YCTaHOBKM v chk SET
TX SWR 144M -1
(SWR 144 MHz - 1) 13 |- Haxwute [F1]: ¥ Kk cnepyiowemy nyHkty HaxmuTe [F5]: SET
YCTaHOBKM v chk SET
- Haxwmure [F1]: WK cnepyloLemMy nyHKT -
(SWR 144 MHz - 2) 14 | ycranosin k1 AyIoUiEMy MYHKTY TX  SWR144M -2 Haxwmute [F5]: SET, HaxmuTe [F1]: ¥ ans
- MopxniounTe aktmeHyio 100 OM-Hyto nnmn 25 v chk SET | BOsBParakuwary !
Om-Hyi0 Harpy3ky K pasbemy [144MHz ANT]
- MopkniounTe SSG k [ANT1] n ycraHosuTe:
YCTAHOBKA 3HaveHue yactoTbl: 14,1015 MIy ADJ
NPUEMHUKA 1 | 3Ha4eHwne yposHs: OFF Haxmure [F2]: TX
(noaroroska) monynsiums: OFF TX RX vOL
- Mpuem
R SO Level
(SO LEVEL) 2 Haxwmure [F5]: SET
v chk SET
“H E1]: A 4 R S9Level
(S9 LEVEL) 3 VCT?:{':'):I: (F1] K enedylouiemy nynkry Haxmure [F5]: SET
- YcraHoBuTe ypoBeHb SSG 50 MkB* (-73 nbm) chk SET
- Haxwmute [F1]: WK cnepylowemy nyHKTy R S9+60 Level Haxmute [F5]: SET, HaxmuTe [F1]: ¥ ons
(SOEIGOLEVEL) 4 YCTaHOBKM BO3BpaTa K wary 1
- YcraHosuTe ypoeHb SSG 50 MB* (-13 nbm) chk  SET
g:;:AHI&BcK'Iﬁd . Ycrarosute [PBT1] u [PBT2] B ueHTpansHoe ADJ Haxwmure [F3]: VOL
(nOAFOTOBKa) nonoxeHwne TX RX VOL
PET1 (IN) 5 VOL PBTI (in) Haxmure [F5]: SET
v chk SET
VOL PBT2 (out . .
PBT2 (OUT) 3 |- Haxmure [F1]: W K crepylolLemy NYHKTY (out) Haxmute [F5]: SET, naxmute [F1]: ¥ ns

Bo3Bpara K wary 1

* OTOT BbIXOAHOI YPOBEHb CTAaHAAPTHOrO CUrHanbLHOro reHeparopa (Standard Signal Generator - SSG) onp

TCA NPMU | yToit uenn SSG
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Tenepb MOXHO KyNnUTb HaGopbl KOMNOHEHTOB AN COOPKMU KOHCTPYKLUUI1, ONUCaHHbIX B XypHane!

Mel npogonkaem cepuio «<PaanontobmnTenbCKMin KOHCTPYKTOP», HAYaTyo
¢ nybnukaumm «YHusepcanbHblii YM34Y» («PX» Ne6/ 2000, ¢.54, 55).

B HOBOW cTaTbe yMTaTtensam npepnaraeTcs onucaHue ABYX MOAynewn
perynupoBsku Tembpa v rpoMkocTu. Moaknoyms No6oN 13 HUX K ONUCaH-
HOMY B npenbiayLiemM HoMepe MOAY0 YCUANTENS MOLLHOCTU, Paanosio-
6uTeNb NONYYUT FOTOBbIV K UCMONIb30BAHMIO BbICOKOKAYECTBEHHbIA YHY.
CoBpeMeHHble YHY, kak npaBmio, MMeloT HECKOIbKO BXOAOB, NpefHasHa-
YeHHbIX N5 MNOAK/IOHEHNS Pa3NyHbIX MCTOYHWKOB CUrHana: npourpbisa-
Tenen KOMNakT U MUHWOMCKOB, TIOHepa, MarHMTOPOHHOW Aekn u T.4. B
cnepyioLiem Homepe ByaeT ony6inMkoBaHO ONMcaHne o4epesHOro Moay s
3TON cepumn: «ONeKTPOHHbI KOMMYTATOP BXOLOB». DNEKTPOHHbIA KOMMY-
TaTop, PACNONOXEHHbI HENOCPEACTBEHHO OKOJIO BXOAHbLIX Pa3beMmos,
NPOCT B yNPaBieHNN N 3HAYUTENBHO CHUXAET HAaBOAKM HA BXOAHbIE Lienun
ycunuTens.

Mpoponxaetcs paspaboTka OTAENbHbIX PYHKLUMOHANBHO 3aKOHYEHHbBIX
MoAaynein Ans paanoniobmuTenbCkoro KOHCTPYKTOpa «YCUnuTenb HU3KOM Ya-
cToTbl». Pepakuma xypHana «Pagnoxo66u» n komnanus «MACTEP KT »
npurnaLwaloT K COTPYAHNYECTBY aBTOPOB pa3paboTok. MpuHumatoTes npea-
JIOXEHUS N0 YCTPONCTBAM, KOTOPbIE MOTyT BOMTM B COCTaB KOHCTPYKTOpA.
OT0 MOryT BbITb MHAMKATOPLI, PULTPLI, YCTPOWCTBA PACLLUMPEHNS CTepeo-
6asbl 1 gpyroe. MoTeHUManbHbLIM aBTOPaM CrefyeT y4UTbIBaTb, YTO Bax-
He/lwum TpeboBaHWeM K npeanaraeMbiM yCcTpoicTeam ByaeT ux cepuii-
HOMPUIOOHOCTb, T.€. NOBTOPSEMOCTb, COOTBETCTBME OOMYCTUMBbIM PEXU-
MaM paboTbl 31eMEHTOB, OTCYTCTBME HEOBXOAMMOCTYM CreLnanbHOro nof-
6opa petaneli, oTpaboOTaHHOCTb METOAMKM Hanaxueauus v ap. Becbma
XenaTenbHO, YTOObl BaMW ObINIO UCMLITAHO HECKOJIbKO 3K3eMMspoB Ba-
LUMX KOHCTPYKLMIA (ByApTe roToBbl NPEACTABUTL X HAM B «Xenes3e», ecnu
NPON3BOACTBEHHNKN 3aXOTAT UX UCMbITATb CaMMK), ONUCAHWE COMPOBOX-
[an0Cb Ka4eCTBEHHbIM PUCYHKOM MeYaTHbIX MnaT U ApYyrux 8/1eMeHToB, a
npUMeHsieMble PafVOKOMMOHEHTLI He Bbin CHSATBLI C Mpou3soacTea. Onu-
CaHWs NTyHLWNX KOHCTPYKUMIA ByayT onybnvkoBaHsl B «Paanoxo66u», camu
KOHCTPYKLMK 3anyLeHbl B MPON3BOACTBO, @ aBTOPbI AOMOJHUTENLHO K MO-
Hopapy 3a ny6anKaumio CMOryT NMOY4UTb AOBOSLHO CYLLLECTBEHHOE BO3-
HarpaxpeHue ot komnanum «MACTEP KUT». MaTepuansl Hanpaensiite B
pepakumio xypHana «Paanoxo66v» No noyTe Unu B 3N1eKTPOHHOM BUAE Ha

e-mail: masterkit@radiohobby.net, nn6o B komnanuio «<MACTEP KUT» Ha
e-mail: vika@masterkit.ru

Ha6opsbi nnsi camocTosTeNbHO CO0PKM MOXHO nNprMoGpecTu unv 3aka-
3aTb 4N nepecbikn 6aHaeponbio B 060 HaceneHHbIl NyHkT Poccun
vnu YkpauHel No agpecam, ykadaHHbIM HUXe U B PeknamMHOM npocnekTe
Ha c.11.

Ykpanna
«Mmpag», e-mail: masterkit@tex.kiev.ua
Kues, yn. Oertapesckas, 62, 5-i atax. Ten/dakc: (044) 441-67-36
Unn pbiHOK «Pagnoniobutens» (yn.YwuHckoro, 4) Toprosele Mmecta Ne22,
43. Ten: (044) 446-82-47

«HukC», e-mail: chip@nics.kiev.ua
Kues, yn. AAHBapckoro Bocctanus, 24. Ten: (044) 290-46-51
nnu peiHok «Pagnoniobutens», Toprosoe mecto Ne100

Poccus
«MuTpaKoH», e-mail: mtk@mitracon.ru Mocksa, YkpauHckuii 6ynbsap, 4.15.
Ten: (095) 937-41-03, ten/dpakc: (095) 243-55-46

«KuM», e-mail: kimkit@mail.ru Mocksa, yn. Xpomosa, 4.7/1.
Ten: (095) 168-70-83

«Mera-39nektponuka», e-mail: info@megachip.ru C.-Metepbypr, yn. Gonb-
wasa Mywkapckas, a.41. Ten: (812) 327-32-71, dakc: (812) 325-44-09

CnpawmBaiite Habopbl 1 MOAYN B Mara3uHax pagvoneTaneii B Ballem
ropofie - CeTb PacnpoCTpaHeHNst ANEKTPOHHbIX HABoPOoB U Moaynel «MA-
CTEP KUT» NOCTOSIHHO paclumpsieTcs.

MonyunTb Habopbl NOYTON MOXHO, 3aka3as ux no agpecy: 111401, r.Moc-
kBa, a/a 1 «[locbinTopr», e-mail: post@solon.ru

Mo Bonpocam ONTOBbLIX MNOCTABOK 3NEKTPOHHBIX HABOPOB U Mopynen
obpaluaritech no e-mail: vika@masterkit.ru

ABTOMOOUJIbHbIN WMPOKOMOJIOCHBI aHTEHHbIN ycunutenb
LAmutpui Betpos, r.Mocksa

MNMpobnema BbICOKOKAYECTBEHHOrO paguonpuema BCTaeT nepef aBTo-
niobuTensimu, Koraa ycnosus npvemMa HeBO3MOXHO Npeackasatb, T.K. pac-
CTOsiHME [0 NepefaloWwmx CTaHUMiA, UX MOLLHOCTb U B3aUMHOE Pacroso-
XEeHWe NOCTOSIHHO MEHSIIOTCS BO BPEMSI ABUKEHUS, NPU 3TOM CUJIbHbIE MO-
Mexu npvemy cosnaet anekTpoobopynoBaHue aBToMobuns. B 6onblwimnH-
CTBe C/ly4aeT MOXHO 060MTUCh LUITATHON aBTOMOBMIbHOV aHTEHHOW 1 nNpa-
BUJIbHO BbIOPAHHLIM @HTEHHBIM yCuUnuTenem.

Monoca nponyckaHns yeunuTens AoSXHa NONHOCTbIO NepeKpbIBaTh BECh
paauoBelLaTenbHblil ananasoH (0,15...108 MI'y), onTrManbHoe 3HaveHne
KoadPuLmMeHTa ycuneHus omkHo coctasnsatb 15...25 b (Npy MeHbleM
YCUNEHNMN TePSIeTC BbIUMPbILL B KA4ECTBE Npuema yaaneHHbIX Uan mMano-
MOLLIHbIX PAAVMOCTaHUMIA, a Npy 6onbLIEM - BOSMOXHA Meperpyaka camoro
YyCUNUTENS N BXOAHOTO Kackaga MarHUTonbl BONM3M MOLLUHBIX Nepepaio-
LLMX CTAHLMIA MW OPYruX UCTOYHUKOB NOMEX), YCUNTENb JOMKEH COXpa-
HTb PabOTOCNOCOBGHOCTb B LUMPOKOM JMana3oHe NuTatloLwmnx HanpsokeHnin
1 Temneparyp.

HeobxoanmMo 06paTuTb BHUMaHME Ha BO3MOXHOCTb €ro MOHTaxa psi-
[O0M C @aHTEHHOWN MK Ha CaMOW aHTEHHe. YCUnnTeNb, YCTAHOBMEHHbIN OKO-
JIO @HTEHHOrO BXOJA NPUEMHMKA, OAVMHAKOBO YCUIMBAET MONE3HbIA CUr-
Han n nomexu oT 3nekTpoobopynoBaHus asTomobuns. MNpu 3ToM 3Ha4m-
TENbHO CHUXAETCst OTHOLLEHWE CUrHasl/LLYM U Ka4yeCTBEHHbI npuem cra-
HOBWTCS HEBO3MOXHbIM.

TexHu4eckne xapakTepucTUKu ycunntens

KO3DDOUUMEHT YCUNEHUS, OB ... 20
Iwnana3soH yactoT, My
BonHoBoe conpoTueneHue kabens, Om....
HanpspkeHne nUTanns, B ...
Tok noTpebnenus He 6onee, MA
Pasmepbl neyarHoii naatel (puc.1), MM ..

TMpuHUMnNuanbHas cxema aHTEHHOro ycunutens, pa3paboTaHHOro no
3akasy komnauun «<MACTEP KUT», nokasaHa Ha puc.2. OH BbINOMHEH N0
KJlaccuyeckon apyxkackagHow cxeme. Pesuctopsl R1, R2 n R4...R6 npep-
HasHauyeHbl AN cTabunuaaummn pexmmos TpanaucTopos VT1, VT2 no no-
CTOSIHHOMY TOKY MPWU U3MEHEHUWN HanpsXeHWst NUTaHus, TemnepaTypsbl, a
Takxe nNpu 3ameHe TpPaH3UCTOPOB. Bce anemeHTbl nofobpaHbl Takum 06-
pasom, 4To 06ecrneymBaloT MakCMMasbHO PaBHOMEPHYIO aMMINTYAHO-4ac-
TOTHYIO xapaktepuctuky (AYX) ycunutens. NpumeHeHne BbICOKOHACTOT-
HbIX ManowyMsLLnx GUNonsipHbIX TpaHanctopoB 2SC2926 ¢ rpaHuyHoi
yacTtoToii 6onee yem 1 'L, NO3BOANNO YMEHbLUNTL COBCTBEHHbIE LLYMbl
ycunutens 4o MUHUMyMa.

McnelTaHns onbITHIX 06Pa3LOB MOSHOCTbIO MOATBEPAMAN UX COOTBET-
CTBUE 3asABNEHHbIM TEXHUYECKUM XapakTepuctukam. PeasibHbie AYX ycu-

MasterKit A310 O
C5 C3
o4o1°{'§1}°o{cD CDo4o

°o° o{ ra }o 'iu O Bbixop|

Bxog © . U
o \O
040 Geig) Cezoof Ro 040
Pinc.f O {R2}o ofR3}o Iglo-[Ra}oos
R8 100
-3¢ *Ve©
R3 R7
2,2k 2,2k
R6 100k C3 1n
IL 2 Beixoa
]
R2 100k [ C21n
25C2926
C11n VT1
Bron | 25C2926
R1 | cs | c4
43k _s,z T o
GND 4 GND
A3101 |EEEE
Ref 0 dB 10.0 dB/div |
| |
SES
SN
NN ™
SN N
NN N
100 x LT 10 MHz/Div 150 M
Max-Min +0.6 dB WA
g 59.30 MHz +19.2 dB VETEK
H & 113.60 MHz +18.7 dB
™ A 54.30 MHz +0.5 dB TIPE 2SC1923

NNTENs NpencTaBneHbl Ha puc. 3. LoOCTOMHCTBA NpeaiaraeMoro BapuaHTa
Masioe KONMYECTBO AeTanei, OTCYyTCTBUE UHAYKTVBHbBIX 9/1IEMEHTOB, BbICO-
Kas NOBTOPSIEMOCTb XapaKTepUCTyK.

Pa3mepbl U KOHCTPYKUMS MaThl NPeAyCMaTpUBaOT YCTAHOBKY YCUIN-
Tens B pa3pbiB KOAKCUANLHOrO kabens unv B KOPNyc, yCTaHOBNEHHbIN He-
NOCPEACTBEHHO Ha aHTEHHe. Ha nnaTte npeaycMOTpeHbl OTBEPCTUS ANs
¢dukcaummn kabens ¢ NOMOLLBIO NNACTUKOBBIX XOMYTOB Mnn Ganpaxa w3
KanpOHOBbLIX HATOK. PekOMEeHAyeTCcs MCMoNb30BaTh AKPAHUPYIOLLMIA KO-
nyc. Mpu pa3melleHnn ycunutens BHe canoHa aBTomobuns Tpebyetcs
06ecneunTb repMeETUYHOCTb Koprnyca.

MpaBunbHO cOBpaHHbIV yeunuTeNb B HACTPOLike He HyxaaeTcs!
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4‘1

BNnoku peryaiMpoBKu TemMmOpa u rpoOMKOCTH

Ota cTaThs NpogonxaeT pag nybnuka-
LniA, NOCBSILLLEHHbIX PaANONI0OUTENBCKUM

Bsavecnas Yynkos, r.Mocksa

KOHCTpyKTOpaMm. B Hell yntatenam npea-
naraeTcs onvcaHue AByX Mopynel pery-
NMpPoBKN TembBpa M rPOMKOCTU, BXOAS-
LWKX B paamoniobnTenbckuin KOHCTPYKTOP
«Ycunutenb HU3KoM yactoTel» (Paano-
x066m Ne6, 2000). Moakniouns nioboi 13
HUX K ONMMCaHHOMY B NpeablayLemM Home-
pe MoAaynio ycunutens MOLWHOCTU, pa-
AnonobuTenb NONYYUT TOTOBLIN K MUC-
NoNb30BAHUIO BbICOKOKAYeCTBEHHbI
YHY.

MpuHuunuanbHas cxema

Ha naHHOM aTane npoekTa He cTaBu-
nacb 3apaya pa3paboTku OpUrMHANBHOM
CXeMOTeXHUKW, B MUPOBOMN MpakTuke
yXe HakonjeH JOCTAaTO4YHO GOonbLIOW
onbIT pa3paboTky NOAOGHbIX YCTPOMCTB.

Ckopee cTaBuiach 3ajada faTb pagmo- |NPUTR
No6GuUTENAM BO3MOXHOCTb CaMWUM oLe-
HWTb BOCTOMHCTBA M HELOCTaTKU pelue- X4

INPUTL o47

9
100 .
~1 <
il o 3B ez
O~
X6
20 19 18 17 16 15 14 13 12 11 o
DA1 LM1036
7 ON
12 345678910 s |
i‘ L LOUDNESS
47,0 - 2
(2] °°- -] ) b
0.47 !.Lﬁ,
o=t TBALANCE
c12 2

HWIA pasnuyHbix nponssoaunTeneit. MNoato-
My, 4S5 OAHOrO M3 Moaynei 6bina BbiOpa-
Ha LIMPOKO NpUMeHsiemMas TUNoBas MUKPO-
cxema TDA 1524, a gna ppyroro - ynyu-
weHHas mukpocxema LM 1036, onncaHHas
B Pagnoxo66u Ne6, 2000 (c.34). Cxembl
Moaynei npuseaeHsl Ha pucyHkax 1 un
2. CxemoTexHUKa moaynein mano oTnu-
4aeTCcs 0T TUMOBbLIX CXeM BKJIOYEHUS| U MO3TOMY He
TpebyeT 0cobbix noscHeHuit. Ob6a mMoayns umeioT

0,0
47k
N TREBLE
-—— -—

Puc.1. Cxema mozynsa NM 2111

nNpvMepHO OAMHAKOBbIe NapameTpsl No rnybuHe pe- X1 C1+ R1 X5
rynvpoBOK, MOA0Ce HacToT, KoadPuruMeHTy nepesa- OL?T L " ‘m' +\C/)cc
4n, NUTalOWeMy HanpsXeHUIo U SBASIOTCA B3anMO- 47 ~ |~
3amMeHseMbIMU. DTO faeT BO3MOXHOCTb paauonotu- "o_—g
Tenam, yctaHasnueas B YHY moaynv perynvpoBok ¢ < | 8 ~ |2 c10 X6
MUKpPOCXEMaMU PasnnyHbIX NPON3BOAUTENEN, CaMUM g. g H )
06BbEKTUBHO OLLEHWTb WX NPenMyLLecTBa U HepocTaT- c2 100,0 GND
Kn. EAnHCTBEHHBIM oTnnydnem mopyna NM 2111 qas- on |+ -
nsieTCs BOBMOXHOCTb NCNONB30BaHMS B HeM pexuma INPUTL o zl 14 13 122 1 3 2
TOHOKOMMeHcaumnun. ’ 15
4 DA1 TDA1524 17
TexHun4yeckne xapakTepucTUKn Mopyneu: X3 C|3|+ 5 6 7 8 18 1 16 10 9
INPUT R
NM 2111 NM 2112 2,2 ol 8lo]|©
HanpsaxeHune nutanms 9...16 B g =
Tok noTtpebneHus <45 mA
Monoca wactoT 20-20 000 Iy,
Hanpsax. wymos (Tun.) 30 mkB 100 mkB cs
BxopgHoe conpoTusneHune >30 kOm )%4 ||+ R,—l_'z.
Bbix. conpoTtuBneHne 20 Om <300 Om OUTR 47 200
Koadduunent rapmonunk  <0,1 % <0,3 % ’
Pasmepbl neyaTHO nnathl: 45 x 105 mm. o]
KoHcTpykuus Puc.2. Cxema mopyns NM 2112
O6a mMoayns B3avMo3aMeHsieMbl ¥ UMeloT OAMNHa-

KOBble KOHCTPYKTUBHbIE W NOCaf04Hble pasMepbl.
BHelwwHWI" BUA 0AHOrO N3 MOAyNe nokasaH Ha puc.3

1 NepBoWi cTpaHuue 0610XKkn. MOHTaX BbIMONHEH Ha nnaTe n3 ¢Gonb-
rMpOBaAHHOrO CTeknoTekcTonuTa. Paamepsbl nnatbl COrNacyoTCcs ¢ MO-
Aynamu ycunutenen Huakon vactotel NM 2011 u NM 2012, 4T0 no-
3BONSET paanonobuTento co3naBatb KOMMAKTHbIE U TEXHONOrUYHbIE
KOHCTPYKUUKN. [N perynmpoBOK UCMOMb3YIOTCA CNapeHHble Bpalla-
lowmneca nepeMeHHole pesuctopbl. O6e cekLUM CnapeHHbIX peanc-
TOPOB BK/OYEHbl NapannensHo. Takoe pelieHne no3sonseT obecne-
4YNTb BbICOKYIO MEXaHW4eCKylo NPOYHOCTb YCTAHOBKW PE3NCTOPOB U
3a cyeT 3TOro B GONbLIMHCTBE Cly4aeB 0Tka3aTbCs OT JONONHUTENb-
HOro kpenexa nnatbl. [Mnata Moayns MoOXeT AepxaTbCa B Kopnyce
YCUANTENN TONbKO 3a CYeT KpemJieHUs nepeMeHHbIX pe3ncTopos.
Kpome Toro, napannenbHoe coeanHeHne Cekunii pe3ancTopoB NOBbI-
waeT HaAeXHOCTb PerynmpoBku.

KOoHTaKkTbl ynpaBneHus pexvMom TOHOKOMMeHcauun moayns NM
2011 BbIBeEeHbl Ha WTLIPW, UCMOMb3YEMble B KOMMbIOTEPHBIX NaaTax.
37O N03BONSET YCTAHOBKOW CTaHAAPTHOW KOMMbIOTEPHON Nepembly-
KN BbIOpaTb Xenaemblii pexum, Unn, BOCNONb30BABLUNCL TPEXKOH-
TaKTHbIM KOMMbIOTEPHBIM Pa3beMOM, YCTaHOBUTb BLIHOCHOM Nepekio-
yaTenb Ha nepeHei naHenn ycunutens.

HacTpoiika moaynei

MpaBnnbHO cobpaHHble U3 UCMpaBHbIX AeTanein Moaynn He Tpe-
6yI0T AOMNONHUTENbHOW HACTPOKK. B cnyyae BO3HWKHOBEHWUSI MpoO-
6nemM c paboToCNOCOBHOCTLIO PEKOMeHAYeTCs TWwaTenbHO NPOBEPUTH
MOHTaX Ha NPaBUIbHOCTb YCTAHOBKN 3/1EMEHTOB, OTCYTCTBME Nepe-
Mbl4eK M HeKayeCTBEHHbIX Naek Ha nnarte.

Kpome Toro, AN CHUXeHNS ypOoBHS pOHA peKOMeHAyeTCs Npu noa-
KMO4eHNN MOAYIel perynmposkmu Kk moaynto YHY ncnonb3osatb npo-
BOJA «3€M/IN» NOBLILLEHHOrO CeYeHuns.

Puc.3

Papunoxotéu 1/2001
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Cuctema [ANCTaHUMOHHOro YnpasneHus ang

High-End YM34

[ns xenaiowmx ocHacTuTbL cBo YM34
CUCTEMOI AUCTAHLMOHHOIO ynpaeneHus
npeanaral OTHOCUTESIBHO HECNOXHYI0 B
NMOBTOPEHWMN KOHCTPYKLMIO.

Mpn KOHCTPYMPOBAHUM BbICOKOKAY4e-
cTBeHHbIX YM3Y4 Bo3HuKkaeT npobnema c
OVCTAHLWOHHOW PerynmpoBKON YPOBHS
rPOMKOCTU. Kak n3BeCTHO, GOMbLUIMHCTBO
9NEKTPOHHBIX PErynsSTOPOB YPOBHS FPOMKO-
cT obnapjatoT psiioM HeLOCTaTKOB: CO6-
CTBEHHbBIMU LUYMaMM U UCKAXEHUSIMU, BHO-
CUMbIMK B CUrHan. OCHOBHas 0coGeH-
HOCTb Npepnaraemoii CUCTEeMbl 3TO Me-
XaHWU4eckuii NPUBOL, perynstopa rpomMKoc-
TV LIAroBbIM ABuUratenem, npuMeHeHne Ko-
TOPOro 3Ha4YMTENbHO YNPOLLAET KOHCTPYK-
LMIO MeXaHW4YeCKoii 4acTu perynstopa.

DyHKUMOoHaNbLHO OY cocTouT U3 natu
YCTPOWCTB: Ny/bTa, GOTONPUEMHNKA, NPU-
eMHuKa-gelndparopa, aNeKTpoMexaHu-
4eCcKoro perynsropa rpoMkoCTVi U KOMMY-
Tatopa BXOLOB.

MynbT AY MOXeT ObITb Kak MPOMBbILL-
nexHbin (MAY-15 ¢ UC 1506XJ11 1 nopo6-
Hble), TaK U1 COBCTBEHHOIO M3rOTOBMIEHNS.
B nynete Y ncnonb3yloTcs KOMaHabl,
«nporpamMmas» KoTopbix MOXeT OblTb A0 16
B 3aBMCMMOCTM OT KOHCTPYKUMU. KHOMKM
«nporpaMmMa» Ha nynbTe QYHKUMOHANLHO
He3aBWCUMbI, MX PacrnosioxXeHve onpepe-
nsieTcs yno6CTBOM UCMONb30BaHWS, Tak Kak
HeobxoaMMas KoMaHaa NpUcBanBaeTcs UM
Ha nnate npuvemMHuka-gewmndpartopa. Ha
pumc. 1 npvBefeHa BO3MOXHas cxema nysb-
Ta, TYT Xe yKka3aHbl HOMUHa/bl Bpems3a-
JaloLMX 3NEeMEHTOB A8 PasHbIX 4acToT
KBapLLEeBOro pesoHartopa npuemxuka. Ecnm

B NPUEMHMKe MCMOoMb3yeTCs KBapL, C Yac-
TOTOM OT 4 00 7 MI'U, TO Bpemsa3agatoLLyio
LienoyKky HeobxoanMmo nofobparb MeToaoM
3ameHbl peanctopa R2 Ha NoACTPOeyHbIN n
€ero BpalleHMeM foOUTLCS YCTONYMBON pa-
60Tkl cuctemsl Y. B kavectse VD1 s npu-
MEHWUN TPX BKIIOYEHHBIX NMOCNEA0BaTENbHO
AJT107A.

doTonpueMHUK BbINONHEH Ha POTO-
avone ®263-01 no pacnpocTpaHeHHoM
cxeMe U NnosicHeHus He Tpebyet. Ang
YMEHbLLEHWS YPOBHS MPUHMMAEMbIX MOMEX
ero Heo6X0AMMO NMOMECTUTL B 3KpaH (06-
BEZEH LUTPUXOBOM JIMHNEN Ha PUC.2).

MpuemHuk-pewndparop cobpaH
(pmc.2) na UC DD1, koTopas ncnonb3yet-
ca ansa cuctem [y TeneBu3nOoHHbIX NprueMm-
HMKOB ¥ NoApo6HO onucaHa B [1]. OnbIThl
nokasanu, yto NC 1506XJ12 paboTocno-
cobHa 1 Npu yBENMYEHUN YACTOThI KBapLLe-
BOro pe3oHartopa o 7 Ml'y, (ctaHpapTtHas

tOpwii CagpoHos, r.Knes

4 Mlu), 4TO XenaTenbHO, Tak Kak Npu 3TOM
YMEHbLLUAETCS BPEMS! BbINOSHEHWUS KOMaH-
[bl, OT KOTOPOro COOTBETCTBEHHO 3aBUCUT
MWHMMaTbHBIV Yroa NOBOPOTA perynaropa
3a 0[HO KpPaTKOBPEMEHHOe HaxaTtune KHomM-
kn nyneta. Ha anementax DD2.1, DD2.2,
DD2.4, DD3.3 cobpaHa cxema npeobpaso-
BaHWA yposHs curdana DD1 B ypoBeHb MUk-
pocxem TTJ1. Mpwu Haxatum Ha nobylo u3
KHOMOK «Mnporpamma» nynsta Y yposeHb
curHana Ha seixoge DA4 (BbiBoA, 5) oeumnd-
patopa komaHg MC DD1 noHuxaetca u
yepes mHTerpupyowyio uenoyky C1 R9
R10 3akpbiBaeT TpaHauctop VT1, koTopelii
popmupyeT CUrHan NOrM4ecKon «1», yepes
nornyeckue anemenTol DD3.1, DD3.2 pas-
pewatowmnin paboty gewmdpparopa DD4
unn DD5. Wx BbixoAbl 0603HaYeHbI Ha Cxe-
Me undpamm, KOTopble COOTBETCTBYIOT HO-
Mepam Nporpamm Ha nynbTe NPOMbILLIEH-
Horo npouseoacTtea. Jdewwndpatops DD4,
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DD5 BbIGpaHsbI € OT-
KPbITBIMW KONJIEK-
TOPHBIMU BbIXOAA-
MU, T.K. UX BbIXOABI
noAKo4alTCs na-
pannenbHO KHOM-
KaM Henocpea-
CTBEHHOr0O ynpas-
NneHns (KoTopble
Haxo4sATcs Ha ne-
pegHen naHenm
ycunutens), a Tak-
xe obecneumnsaioT
OOCTaTOYHbIN TOK
Ang  Henocpea-
CTBEHHOro noA-
KNIOYEHUa Ha uX
BbIXOAbl MaJIOMOLLL-
HbIX pene nunu onTo-
SNEKTPOHHbBIX KITI0-
yen gna ynpasne-

R2-R3 30K

AUDIO HI-FI

T T R4-R5 2K

Brnepep, Hasap,

}—CH'SV
N

KoHugBble BbiknoYaTenu

D2 003 VD1-vD4 K522 vpi
clc[q18 1], [oc| g 45 >
N - 2| ,
o 3| 4 1 L1a VD2
210 4l ] 13
7o) v |2 03
D1 Blva 3412 >
12152 +5v
13) b4 VD4
D8 >
Sy
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+5v n_f. ebie 14 DD1 DD4DD5 , 16 DD2,0D3 +12v
C2 22MKX16B ==
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Bbis 7 DD1,0D4 DD5 , § DD2,0D3

Pinc.3

DD1 K561 NNAT , DD2 KS61 ME14 , DD3 K555 A7 , DD4,DDS K155 1S

HWS BHELLHMMM yCcTponcTeamu. B cucteme
ynpasieHns ycuimtenem nenono3yercs 7
KOMaHz, 0CTaBLUMEeC MOryT UCMOJb30BaTb-
CS, HanpuMep, OJ19 ynpaBneHns MarHnTo-
¢oHom. Ecnn Heobxoommo mexee 8 Ko-
MaHpA, TO cxeMy felumdpaTopa MOXHO 3Ha-
4YUTENbHO YNPOCTUTL: MckNo4YnTs DD3,
DD4, a nocne VT1 cobpatb LONONHUTENb-
HbIl UHBEPTOP Ha TpaH3ucTope (Mnn mc-
none3osatb anemeHT DD2.3, coeanHue
OLMH 13 ero BXOA4OB C WrHoW +5 B), n ero
BbIXOA, MOAKNIO4MTB K BeiBogy 12 MIC DDS5.
Ceetoamop, VD1 npenHasHaveH onis nHay-
kaumn paboTbl ycTpolicTea. B aexypHom
pexume OH CBETUTCH, MPWU MUCMONHEHUN
KOMaHAbl OT MyfibTa racHeT, a Npw BKIOYe-
HUK nutaHms YM3Y Hao6opoT. Ha Tpurre-
pe DD6.2, knioue Ha TpaHaunctope VT2 n
pene K1 cobpaHa cxema BKIOYEHUS NUTa-
HUS yeunuTens. na HagexHoro cpabatbl-
BaHUWS TpUrrepa, BO3MOXHO, MPUAETCS MO-
nobpatb koHaeHcatop C2. B Touky coeam-
HeHns R12 C2 nopknioyaioT BbIGPaHHYIO
KOoMaHgy oT gewwmdpatopa. KoHTakTbl pene
K1 Ha cxeme He nokasaHbl, OHV UCNONb3Y-
I0TCS A9 NOoAKMo4YeHUs TpaHchopmarTopa
ycunutens K cetn. Peauctop R17 B uenu
06MOTKM pene nopbupaloT no Heobxoom-
MoOMy Toky cpabaTbiBaHus. Tpurrep DD6.1
MOXHO MCMONb30BaTb, Hanpumep, Ans
BKJIOYEHWS NMUTAHUSA MarHUTODOHA, BKITIO-
YeHUs1 HayLWHWKOB U T.4., ecnu cobpaTb
Knio4, aHanornyHeii VT2 K1. Ecav tpurrep
DD6.1 6yneT npuMeHeH A5t BKIIOYeHUs Ha-
YLUHVKOB, TO Jiy4LUe, 4TOObl OH B10KMpoBan-
€S NPV BbIK/IIO4YEHHOM nMuTaHum YM3Y, - ato

MNepemeHHbIi
pesvcTop

Larosbii gBMraTens
OT auckoBopa 525"

(et

Bxon R (BbiB.4) DD6.1 coegmHMTb C 06LWLMM
NPOBOAOM.

B 6noke nuTaHnsa npremHuka-gewmnd-
patopa npuMeHeH mManorabapuTHbIN
TpaHcpopmaTop, Tak Kak YCTPOMCTBO Ha-
X0OMTCA B AEXYPHOM pexume. Pesnctop
R19 nop6upatot ansa nonydenuns +18 B Ha
BbIxoae crabunusatopa LM317.

Cxema ynpasneHus LLaroBbiM ABU-
ratenem (puc.3). 3ajaownin reHepartop
BbIMOJ/IHEH HA 3/IeMEeHTax MUKPOCXEMbI
DD1.3, DD1.4. 9nementbl C1 1 R1 3apatot
CKOPOCTb BpAaLLLeHVs Bana Liarosoro ABu-
ratens. Korga Ha ogHom mn3 Bxogos DD1.1
nosiBMTCS ypoBeHb «0» (C BbIxoAa Aelmnd-
paTopa KOMaHz,), TO Ha BbIXO[e 3TOro ane-
MEeHTa MOSIBUTCA YPOBEHb «1», KOTOPBLIV
paspeLwwmT paboTy 3aJatoLero reHeparo-
pa, a yepes nieepTop DD1.2 n paboTy ae-
wundpaTopa, 4To NpuBeaeT K popMmnpoBsa-
Huio kno4amu DD4, DDS nmnynbcos nuTa-
loLLero Hanpskenus gsuratens. Hanpas-
NeHve BpalleHns 3a4aeT CUrHan Ha BblBO-
ne 10 pesepcusHoro cyetymka DD2. Bbl-
BOAbI KOMaHA, «Bnepepn» 1 «<Hasap» nnatsl yn-
paenexus LLIJ, noaxnoyaloTcs K BbiGpaHHbIM

unn DD5) nnatbl npuemMHuka. B otcytctane
KOMaHg, M1TaHne Ha apuratesb He nogaeT-
cs1. KoHLeBble BbIkito4aTen 6110kvMpytoT Bpa-
LLeHVe ABUraTens B KOHEYHbIX NONOXEHNSX
nepemeHHoro peaucropa. Cxema u gsura-
Tenb NUTalTCA OT TpaHchopmMaTopa yeunm-
Tens, ABuraTesib IMTaeTcs OT HeCTabunan-
POBAHHOrO MCTOYHUKA HANPSKEHNEM OKOJI0
12 B. BbiBOAp! pBuratens noakaoyalTcs
MeToL0M NpPo6 1 oLWKnBOK, TakK Kak NpakTuka
nokKasana, YTo y pasHbix 3rotosuTenew pac-
narika pasbema u LiseTHast MapknpoBka npo-
BOAHWKOB OT/M4atoTes. CHavana HyXHo Hai-
T OMMETPOM CpefHue 0TBOAbI y 06enx 06-
MOTOK [ABUraTensi; 06Hapy>XuB, Ux COeANHS-
10T BMECTe 1 noakoyatoT K +12 B. Hanee,
NoAKN04MB CxeMy yrnpasneHuns LU Kk nctouy-
HUKY NMUTaHWS, COEAMHSIOT OAVH U3 BXOJOB
ynpasnenus (Bnepep-Has3ap) Ha obwuii n
MOAKIOHA0T MO 0Yepean OCTaBLUMECH Bbl-
BOAbl ABUratens, Ao61Basicb HOPMasbHOro
BpaLLeHus.

Cxema kommyTaTtopa. KommyTarop
(puc.4) cobpaH Ha napannensHoM peruc-

obecrneynBaeT CUrHan norn4yeckon «1» ¢ KomaHgam (Bbixopam fdewmndpatopa DD4 yHH
MHBEPC- +5y no—m1
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Hana ¢ BbixoAa aelungparto-
pa DD4 unn DD5) Ha ooHOM
n3 exopos DD2.2, Ha ero
BbIXOAe chopMupyeTcs ne-
penag uMnynbca, KOTOpbIi,
noctynas Ha sxog, C peruc-
Tpa, «3alleNkHeT» Ha ero
BbIXO4E COOTBETCTBYIOLLMIA
BKJ/IO4EHHBIV BxOA,. MNpw oa-
HOBPEMEHHOM HaxaTuu He-
CKOJIbKMX KHOMOK 3anucb B
perncTp He NPoOUCXOAUT.
Cxema yCTaHOBKM BK/OYe-
HWS NepBOro BX04a KOMMYTa-

Pinc.5

MyTaTopa MUHyeT TeMOPOBIOK U CIYXUT AN
noaknodeHus npourpeisatens CD.
KoHcTpykuusa n petanu
KoHcTpykums perynaropa npusepge-
Ha Ha puc.5, puc.3 n obnoxke. Henoc-
pepcTBeHHO Ha Bany LI ¢ ogHoW cTopo-
Hbl yKpenjeHa pydka (M3roToBneHa u3
anioMUHMEBBIX CNJaBOB) perynaropa
rPOMKOCTM, B KOTOPYIO ANS BU3yanm3aumm
BMOHTMpPOBaH ceetoauon. C gpyrou cto-
POHbI Yepe3 COeaNHUTENbHYIO BTYIKY YK-
penneH COBOEHHbIVi NepeMeHHbIN pe3unc-
TOp, KOPNYC KOTOPOro Yepes NAacTuHy u
cTonkn coepguner ¢ LWA. C BHyTpeHHen

+18v
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"Mporpammb!”
Tpe DD1, knioyax Ha TpaHauctopax VT1-  Topa CUrHanos Npv BKIOHEHUW NMATAHUA CO-  CTOPOHbI PYYKM YCTAHOBMIEH LWThIPEK, KO-
VT4, v pene K1-K4, koTopble KOMMYTVpY-  OpaHa Ha anemenTax C1 R5DD2.1. MutaeT-  TOPbIi B KPANHMUX NONOXEHUSAX PerynsTo-
10T BXOAbl UICTOYHUKOB cUrHana. Mpu nosiB- €51 KOMMYTaTOP OT TpaHCOpPMAaTOopa yCUNK-  pa 3aMblKaeT KOHTaKTbl KOHLIEBbIX BbIKJTIO-
neHun norunyeckoro «0» (CooTBeTCTBYIOWE-  Tens. Pacnonaraetcs KOMMYTaTop psaoM ¢ yatenei. Mix MOXHO 3aMeHWTb repkoHa-
MY HaXaTuio Ha OJHY M3 KHOMOK UJIN CUM-  pasbemMamu BXOAHOrO curHana. Bxog 1koM- MU M MarHuTom.
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PucyHok neyaTHbIX nnart u pacnosno-
XeHve 3N1eMeHTOB NpuemMHuka-gelumdpa-
Topa u ynpaenenus LU n3obpaxeHsl Ha
puc.6 n puc.7. Hepocratowne NnpoBOaHU-
Kv BbINONIHEHbI NpoBoaoM MIFT®, a nmeH-
HO, Ha nnarte npvemMHuka-gewmndparopa
Heobxo0aMMO coegmHuTb BbiBogd, 8 DD2 ¢
BbiBOAOM 12 DD6, a BepxHue BbiBoAbl R1-
R4 - ¢ 06wmmM npoBOAOM.

Mo>HO ncnonb3oBaTb TPAH3MCTOPLI C
No6bIM BYKBEHHBIM MHAEKCOM, KOHLEHCa-
TOpb! NtoGble ManorabapuTHble, Ppe3ncTo-
pbl MJ1T-0,125. Ctabunusatop pewndpa-
Topa komang, KPEH5A (7805) ycraHoBneH
Ha HebonblIOM paamatope, pene POH 33
nacnopt P®4510021-0001 yctaHoBneHO
Ha OTAEeNbHON nnaTe (Tam Xe yCTaHoBIe-
Hel R17 n VD2), R1-R4 - pe3uctopHas
cbopka nnu pesncTopbl, YCTaHOBMEHHbIE
«cTos». [ina coeamHenns 1Y ¢ BHELUHWUM yC-
TPOWCTBOM (MarHUTOHOHOM) Ha 3apHen
CTeHKe YyCMAMTens yCTaHOBJIEH MHOrO-
WITLIPLKOBLIV pasbeM. B perynatope npu-
MEHEH CABOEHHbIN NMepeMeHHbIV pe3ncTop
Tuna CM3-4eM rpynnbl «B», lWwiaroebii ABK-
raTefnb NpvMBOAa rONOBKM OT AMCKOBOAA
5,25" (B LAHHOWM KOHCTPYKUMM NPUMEHEH
LA ot anckosopa «<M30T»). B kommyTa-
Tope mncnonb3oBaHbl pene Tuna POK30
nacnopT P®4.500.473-02. IcTo4HMK NnTa-
Hus +5 B ang perynaropa un kommytartopa
cobpaH Ha ctabunusatope KPEH5A. Bce
KHOMKM 1 CBETOAMOAb! BbIHECEHBI HA Nepe-
[OHIOK0 NaHenb yeunutens.

Mpumeyanne pepakumn. B kavectse VD1,
VD3 B pewwmpparope (puc.2) n VD1-VD4 B kom-
myTatope (puc.4) aBTOPOM NPUMEHEHbI CBETOAMN-
oael direct supply ¢ BCTpOEHHbIMU OrpaHn4mnBaro-
wumu peavctopamu. [1py MoBTOPeHVN Ha 0ObIYHBIX
cBetroanoaax rocsienoBaresibHO C KaxXxabiM Heoob-
XOAMMO BKIIIOYNTL peancTopsl o 470...680 Om.

Jlntepatypa
1. B. [1noTH1KOB. VIHTerpabHsie MUKPOCXe-
Mbl ans cuctem AY.-Pagno, 1986, Ne6-7
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Ycunutenb BOCNpou3BeneHUs
AN aBTOMarHuUTOJ1bl

puropwii LLlaxyHoB, r.HegTtekymck CTaBponoibCKoro kpas

Papvoniobutenu, 3aHumatrowmnecs
MOAEepHMU3aLNen UM PEMOHTOM aBTOMO-
OUNbHBIX MarHUTOMOHOB, YCUNUTENU BOC-
NPOV3BELEHUS BbINOMHSIOT, Kak NPaBuo,
Ha crneuvanu3npoBaHHbIX MUKPOCXEMaXx
K157YJ711, K548YH1 nnn nmMnopTHbIX
BA328, KA2221, KA22211 n 1.n. Ho
K157YJ11 cknoHHa k camMoB030yXeHn0, a
K548YH1 He paboTaeT npu HanpsxeHun
nutaHus meHee 11 B, nmnopTHele xe a0O-
poru v He Bcerpa «nop py-
Kow». Ho eCTb 4aBHO M3BECT-
Hasa cxema knaccudeckoro YB
Ha [ABYX TpaH3ucTopax
(puc.1) ¢ popmuposaHuem
KoppekTupyowen AYX yac-
TOTHO3aBUCKMMOW oocC
(R4C4R8), cBobonHas oT
3TUX HepocTaTkoB. YB no
3TOI CXeMe HaaexHo paboTta-
€T B HanpsXeHHbIX KInmaTtu-
4YeCKUX YCNOBUSIX B HECKONb-
KMX nepenenaHHbIX aBTomar-
HUTONIAX KMTAWCKOro Mpous-
BOJICTBA, PAHEE «CbIXaBLUMNX»
Ha cosHbllwke tora Poccun. OpgHako, npu
NCMNONb30BaHNN NOCPEACTBEHHBIX MArHUT-
HbIX FO/I0BOK, Kakve 06bIYHO 1 MPUMEHSIOT-
cs B NogobHbIX annaparax, kayecTBo 3BY-
YaHUs OCTaBNSIET XenaTb NyyLlero, 0cobeH-
HO B o6nactn BY. Ins ycTpaHeHus aToro
HepocTtaTka YB 6bin gopaboTaH.

Co6cTBeHHO aopaboTka (puc.2) 04eHb
npocTa u MoxXeT BbITb peKOMeHA0BaHA OJ1st
no6oro YB (B ToM umcne n Ha MIMC). Bee-
OeHbl 1B NOCTOSIHHbIX pe3uctopa (R9,

R11) n ognH nopctpoeu-
HbIli (R10) Ha kaHan, 4Tto
[ONOSIHUTENIBHO NO3BONS-

VT1, VT2
KT3102[,

B1

Pnc.1
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Focsll
100mk
x 10B

R1
33k

R5

VT1, VT2
2,7k

KT31024
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*88  eT perynmposath ypoBeHb

nogbema BY no +10 ab,
He yBenMuMBas «Wuna» B

R7
T 10mk x 108
|

c2
10mk
x 108 VT1
+

o L

1200
B1 ca

0,01=
MK

L R8
- 330k

I B nayse. MpuHumn aeiicTaus

aTon uenun (ROR10R11)
aHanorvyeH obpaTtHoMn
CBSI3 B pereHepaTuBHbIX
npuemMHuUKax, yBenmuunea-
louen foH6pPOTHOCTL Na-

R10
4,7k

pannensbHoro LC-koHTypa,
06pasyemMoro MHOyKTUB-
HOCTbIO MarHUTHOM ronoBs-
KV 1 @MKOCTbIO KOHAEHCa-
Topa C1. MopobHas cxema
npumensetca B YB Ha

nm M C

Bxop,
HJ‘IK”

oo6wmnn
—

—
Bxop,
“ I-l K!!

K157YJ11
B MarHu-
TodoHax
«Mask-
232>,
«Bunb-
Ma-212»,
«HoTa-
225».
Ycune-
HUS onun-
cblBae-

'
|~
Bbix. “JIK”

+8B

Pinc.3

Bbix. “T1K”
N >

moro YB

[0CTaTO4HO, 4TOObI «packayaTb» MOCTOBOM
YM34 Ha TDA2003 (Ku=40 nb), TDA1557
(Ku=46 nb) n yx Tem 6onee TDA2005
(Ku=50 pb). KoaddunumneHt ycunenus
MOXHO N3MeHUTb pe3ancTopomM R2, Ho 0co-
60 yBnekaTbCs 3TUM He CTOWUT, T.K. Mpu
6onbwom ycuneHmn YB moxeT BO3Oyx-
[aTbCs B BepXHEM nonoxeHun asmkka R10.
Ecnun Bce xe noTpebyeTcsi 3HAYUTENbHO
YBEINYUTL YCUNEeHNe, TO OAHOBPEMEHHO C
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[l

C1l

1200

L 1 >
e | — +8B
100mK R1 R5 1« C6
x 10B 33k 2,7« 10mk x 10B
il | I
co I Bbix.
10mk
x108 VT1
+ C4

R8

0.01== [] 330«
MK

] I
4,7mk x 16B

yMeHblUueHneM R2 HeoOX0aMMO yBENNUUTb
R11.

Hetanu. Nopatcs nobble manowyms-
LMe TPAH3NUCTOPbI, KaK OTe4YeCTBEHHbIE,
Tak U MMMNOPTHbIE (S C yCnexoMm npume-
Hen kak KT3102, tak n C9014). Pe3ucto-
pbl ¥ KOHAEHCATOPbI - NtoOble manoraba-
puTHble. YepTeX nevyaTHOW nnarbl Noka-
3aH Ha pmc.3. MNpu xenaHnm MUHUATIO-
pu3aLnm MOXHO OOMH KaHan BbINOJSHUTL
Ha O4HOW CTOPOHE ABYXCTOPOHHErO
$0NbrMpoOBaHHOr0 CTEKNOTEKCTONNTA, a
BTOPOW - HA APYrov ero CTOPOHeE.

HanaxueaHue pekomeHaylo BbIMoO-
HATb B CNeayloLLen NocnenoBaTesibHOCTH.
[MapannenbHo MarHWTHOWM rosioBKe Yepes
peauctop 1 MOM noaknioyatoT reHepaTop
HY (ronoska gonxHa 6bITb NOACOEANHEHA
TeM Xe kabenem, kakum oHa ByneT coeam-
HeHa B peasibHOM KOHCTPYKLMK, HTOObI KOp-
PEKTHO Y4eCTb ero COOCTBEHHYIO EMKOCTb).
Hanpsxenue renepartopa (f=1000 Ny) yc-
TaHaBNMBAIOT TakMM, 4TOObI Ha Bbixoae YB
ypoBeHb coctaBun 5-10 mB. MNoBbiwas ya-
CTOTY reHepartopa, KOHTPOINPYEeM 4acTo-
Ty pe3oHaHca (asuxok R10 B kpaiHem ne-
BOM M0 CXeMe MONOXEHNM) 1, Npn HeobXo-
ammocTw, koppekTupyem C1. PekomeHayio
ee BblOMpaTh Ha 1-2 kI'L, BbilLe BepxHel pa-
6o4elt YacToTbl ronoskm (12-16 kly), yto-
66l BY cocTasnsiowme GpoHorpammel ykna-
OblBanunck B BOCxoasLLyto seTsb AYX. MNoc-
Nle 3Toro npu BOCNpPOU3BeaeHnn n3amepu-
TeNbHON MArHUTHOW NEHTbl Pe3UCTOPOM
R10 pobvBaioTcs HavMeHbLUel HepaBHO-
mepHocTu AY4X Ha BY. Mpu oTcyTcTBUN 13-
MEepPUTENbHON NEHTbI 3Ty NPOLEeaypPY MOX-
HO BbIMOJIHATbL HAa CAyX NPY BOCMpou3Bee-
HMM Ka4eCTBEHHON (POHOrpaMMbl Yepes pe-
anbHble akycTnyeckune cucrtemsl (AC); Tou-
HOCTb PErynnmpoBku B 3TOM cryyae OyaeT
HUXe, 3aTO MOXHO KOMMEHCUpPOoBaTb CO0-
CTBEHHYI0 HepaBHOMepHOCTb AYX AC.
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ABTOda3npoBLUUK CTEepeonporpaMmm

tOpwii KapaHaa, r./3tom XapbkoBckovi 0611

B nutepatype pns papvoniobutenei,
VNHTEPECYIOLLIMXCSA BONPOCamM 3B8yKOBOCMPO-
n3BefieHusl, BbI10 ONMCAHO OrPOMHOE KONN-
4eCTBO yCTpOVICTB, TakK UM nHaye no3Bong-
OWUX yNyqlwnTb Ka4eCTBo ObITOBbIX ayamo-
KOMMNEKCOB. PVICKHy npennoXxuTb HEYTO HO-
BO€e (MO KpaviHeln mepe, OCBELLEeHUs 3ToW
TeMbl aBTOP He BCTPETWI HU pasy).

Mpo6nema cocTouT B pachasmposke
(T.e. HenpasUILHOM PasnMpoBaHNM) KaHa-
OB cTepeonporpamMMm. He cnewmTe cken-
TMYeckun ynelbaTbCs, Ha CaMoOM fene 310
LeicTBUTENbHO NpobnemMa, MOCKOJbKY No
MOWM oueHKam, kaxaein 20 - 30-i meno-
MaH cnyliaeT CBOW 3anncun «Henpasuiib-
HO», @ MOJIHYIO JIOMKY CTepeoKapTUHbI
OTHOCUT K HENMOBTOPUMOCTU «NoYepka»
ero KomniekTa annapaTtypsl. Gonee Toro,
yalle B 3TOM CMTyaLMu Kak pas 1 okasbl-
BalOTCA HacTodwmne LeHnTenn Mysbliku, He
cnepawme 3a COCToAHNEM TEXHUKN.

Monpo6yto 060CHOBaTL CBOE 3asBiie-
HUe un npocneanTb OCHOBHbIE UCTOUYHU-
Ku pac¢asmpoBku. Bo-nepBbix 1 rnas-
HbIX, 3TO KaCCeTHble N KaTyle4yHble mar-
HUTOGDOHBI. BONLLINMHCTBO MX BNagenbLes
PaHO nnn NO3AHO MEHAKT U3HOLWEHHble
MarHMUTHble roNOBKW Ha HOBbLIE, @ CUT-
HanbHbIN Kabenb (Kak NpaBuiio, BUTYIO
napy cosepLueHHO 04MHaKOBbIX NPOBOAOB
B 9KpaHMpYloLen onnéTke) HUKaK He no-
MeuvatoT. He YOUBWUTENbHO, YTO Npwu noc-
nepyouem NoAKII0HeHNN HOBOW rOoB-
K1 NpoBOAa NPOCTO NepenyTaT, 1 Aaxe
cocepn-pagnoniobuTenb He 3aMeTUT HUKa-
KOro KpumunHana. A ecnu ronoBka MeHs-
nacb B TUPaxupyolem Kommniekce, 10
«HenpaBWiibHble» 3an1MCU Ha4NHaT NyTe-
wecTBoBaTb N0 MHOTMM AOpYyrnMm aekam.
Mano Toro, aToT fAedeKkT MOXeT NPUNTH
C 3aBopa: MHe nonancs oauH «Cot03-
110», y KOTOPOro rofoBky 3anucu He cda-
31poBan M3rotoBuTenb!

Bo-BTOpBLIX, B COBPeMeHHbIx IMNY
rpaMs3anncy ronoBkM TOXEe 4acTo MOA-
Knto4aTcda nposogamMu C KnemMmMmamu, Tak
4TO BCE BbILLEN3NIOXEH-

HOe B NONHON Mepe OT-

KOB 3TUX 3aBe-

OEeHWUR, K ToMy
Xe OCHaléH-
HbIX crneuunans-
HOM annapaTy-
pow ans onepa-
TUBHOIO KOHT-
pona. ABTOpy
no JONry Cnyx-
66l Npuxoaun-
NIOCb CTanku-
BaTbCA C 3TUM

Bxog “J1”

Bxon ‘T

BSEE

BbI;OD, “r

-
z
4
> D>

Boixog, “IM”
—

Pinc.1

SBNEHNEeM npu-
MepHO pa3 B MecsL, 00bl4HO nocne npo-
punakTvK n aBapui.

Takvm 06pa3om, eAMHCTBEHHBIM ra-
PaHTMPOBAHHO «HUCTbIM» UCTOYHUKOM OC-
Taétca NKA. O cnyTHMKOBLIX CTepeonpor-
pammax noka HM4ero He MOry ckasartb.

BoiseuTtb pedekTHylo doHOorpammy
HECJI0XHO, AO0CTAaTO4HO HaxaTb KHOMKY
«MOHO». Kak M3BeCTHO, HM3KO4acTOT-
Hble KOMMOHEHTbI MPOrpamMmbl B KaHanax
npakT14eckn CMHPasHsbl, 1 MOITOMY ecnu
SIBHO NponaayT 6acoBble 3BYKW, KaHabl
chasmpoBaHbl HenpasuibHo. pocTeii-
Luee NleveHne - NOMEeHSTb MecTamu NPOBOA-
HUKK, nayuwme K ogHon n3 AC, HO OHO He-
yBOGHO TeM, 4TO TePSIOTCS HEeKOTOopbIe No-
TpebuTenbckne pyHkummn («<MOHO», «Pe-
rynupoBka crepeobasbl», «<ABC» 1 1.4,.).

Pa3paboTaHHOE MHOI YyCTPOWCTBO
aBTOMaTnyeckun dasumpyeTt cTepeoka-
Hanbl, U Npu BCTpansaxum ero B YKY no-
3B0s1geT 3abbITb 06 370N Npobneme. Ero
¢yHKUMOHaNbHasA cxema rnpusefeHa Ha
puc. 1. MNpoinas yepes ®PHY 1 1 2, curxa-
Jibl CTepeoKaHasnoB NOCTYNaloT Ha aHano-
roBblli cymmatop 3 1 BoluuTaTens 4, 3a-
TeM CymMma ¥ pasHOCTb MOCTynawT Ha
BbINPAMUTENN 5 1 6 1 NX YPOBHU CPABHU-
BalOTCH KOMMNAPaTtopoM 7, UMEIOLLUM He-
KOTOPLIN rncTepesnc ans 6onee 4ETKOro
nepeknioydeHnsa. CurHan komnapartopa
ynpasnseT nepeknoyarenem 9: ecnm ypo-
BEHb CYMMapHOro CUrHana Bbille pa3Ho-

CTHOro, To curHan kawana N noctynaet
€O BX0fia Ha BbIxog, 63 06paboTku; ecnu
Xe HaoBopOoT, TO CUrHaN NPOXOAMT Yepe3s
nHBepTop 8. M3 cxemMbl BUAHO, 4TO TOMb-
KO 3fieMeHTbl 8 1 9 y4acTBYIOT B MPOXOX-
LEeHUN cUrHana u NosToMy LOSKHbI ObITh
«@yAMOYUCTbIMU», OCTallbHblE XEe MOryT
ObITb 60Nee AeLlEBbIMUA.

Ha puc.2 npvBeneHa npuHunnuanb-
Has cxema ycTtpoinctea. Ha OY DA1.1 u
DA1.2 cobpaHbl dpunbTpel BatTrepsopTta
BTOPOro nopsaka ¢ 4acToTon cpesa OKo-
5o 250 l'u. CymmaTop 1 BblYUTaTENb CO-
BMECTHO C aMMIUTYAHbIMY AeTEKTOpamMu
yhanocb peanu3oBaTtb Ha ogHon MMC
DA2, ncnonb3oBas e€ B HECTaHAAPTHOM
BKMOYeHUU. KoMnapaTop BbINOJIHEH HA
DA1.4, peanctopel R14 n R15 o6pasyioTt
uenb MOC anda co3paHns rmctepesuca, a
6ydep DA1.3 HeobxoonM Ans Uckoye-
HWS BINSHNS 3TUX PE3MCTOPOB Ha Xapak-
TepucTukn pgetektopa. Ang MMHUMKU3a-
LMWN UCKAXEHWUI B Ka4yeCcTBe nepeksioya-
Tens ucnons3dosaHo pene K1. UMC DA3
BK/IlO4YEHA MO CXeMe MHBepPTMpYyloLLero
noeTOpUTENS, ANA Hero BoibpaH OY
KP140Y[22, o6napatoLmii HU3KMM ypOB-
HEM WyMa M manbiM Ko3dOULUNEHTOM
rapMOHUK.

B maHHOM BapuaHTe yCTPOWCTBO CO-
npsiraeTcs ¢ y3namu, UMeoLLLMMN H13Koe
(no coteH Om) RBbIX M MOCTOSIHHbIV MO-
TeHuman, 6an3kuii K Hyno. Ecnn xe Bbl-

HOCUTCS U K HUM. DA2 R12 DA1.3

B-TpeTbux, TiOHe- 2 12 ) 100K 38
pbi YKB YM (FM) npo- I L N -
rpamm, HO 34ecCb He- 1 1 < ok H3 10K
MHOro nHave. B nuHu- 1) a C7,C8
AX nepepadyun mexay 39 " >1<()1th
CTyausMu, annapat- < o R15
HbBIMW U MepepatoLLm- 6] ] o & 12 100K
MU LeHTPaM UCTIONb- R10 5 9 R13  13[
3yloTCH npodeccuo- 7 1| 2 3—| 100K R16*
HanbHble 600-0MHble 74 q Luxls 158 K1 POC-49 1,5¢
cUMMeTpuYHble kabe- R11 6 — . PC4.569.421-07
N, XWUNbl KOTOPbIX 3« v > -158
onaTb Xe 06bI4HO HY- DA1 K1401Y/12A K KB,/SDZ12A
KaK He MapKMpoBaHbI 1 DA3 K1.1 DA2 K1570A1 Kesie. 11 (DA1,DA2), 7(DA3) |
MOryT GbITb Nerko ne- f6 gl 6 LJ\ DA3 KP140v/[i22 +15B < I co c1o
penyTaHbl, a BoccTa- 47 ) boe K BbiB. 4 (DA - DA3) " 0,1mK
HOBJIEHVE MPaBUJIbHOW 1 -15B < 1 |
$as3npoBKN LENNKOM a7

- 1

22?232&? 32665353- s Boixon ‘11" EME!E -15B  +15B  Kopn.
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XO[HOV MMMNefaHC COCTaBNseT eAnHULLbI
unu pgecatkm KOM, TO Ha 3Ty XXe BeNn4n-
Hy CneayeT YMeHbLWTb HOMUHAN pe3nc-
TopoB R2, R3. MNocTtosHHaa coctasnsio-
LL,as BbIXOAHOr0O CUrHana, npeBbiLuamLLas
+50 MB, MOXeT HapywmnTb paboTy AeTek-
TOpOB. B 3TOM cny4ae cnenyet BKNOYUTL
anemenTbl C1, C2. Pesnctop R1 ypaBHu-
BaeT BXOAHbIE CONPOTUB/IEHNS KAHANOB.

KOHCTPYKTMBHO YCTPOWCTBO MOXHO
BbIMOMHUTbL KaK OTAeNbHbIN 610K Ans
BKJIIO4EHMS B YXXe CyLLeCTBYIOLLYIO anna-
paTtypy, Wamn xe 3an0XuTb ero B CXemy
BHOBb NPOeKTMpyeMbix 610k0B. Mogkiio-
yaTb ero cnegyeT Cpasy Xe 3a CenekTo-
POM BXOA0B, NPUYEM AN kaHana «J1» fo-
CTaTO4HO MOAKMIOYUTL BXOA, a ANS KaHa-
na «[» obasarteneH paspbiB MUHWK. K-
TaTb YCTPOMCTBO MOXHO OT BI1 0CHOBHO-
ro annapara. Ecnu xe B HEM HeT noaxo-
OAWMX HanpshkeHWi, cnegyeT cobpatb
NpoCTeNWnii NnapameTpuyecknii ctabm-
nusarop, Bblgaowmin +(12...15) B ¢ mak-
CMMasibHbIM TOKOM Harpysku o 30 mA.
ABTOp MCMNOb30BA MOHTAX Ha OLHOCTO-
POHHEN MevyaTHOW nnate U3 CTeKNoTek-
ctonuTa TonwuHon 1,5 mm. Yeprex nna-
Tbl HE MPUBOAMUTCS, NMOCKONbKY Ha Hell xe
pasmelleHbl gpyrue cneunduyHbie GyH-
KLMOHaNbHbIE Y3Jlbl.

HanaxuBaHue ycTpolicTBa 3akso4a-
eTCs B NPaBUJIbHOW peryanposke Bbl4u-
Tatens. [na aToro cnengyet BPEMEHHO OT-
Kno4nTb KoHAeHcaTop C8 n nopath Ha co-
€[MHEHHble BMeCTe BXObl CUHYycOonaanb-
HbIli curian yactoton 100 'y, 1 ypoBHeM
0,5 B. 3atem peauctopom R10 BbICTaBUTL
Ha BbiBoAe 10 DA2 MuH1ManbHoe Hanps-
XeHune (ero MOXHO M3MepUTb 0ObIYHbIM
TecTepom). [Janee BOCCTaHABAMBAIOT CO-
e[IMHeHVe 1 NPOBEPSIOT YCTPOWCTBO B pa-
60Te C peasibHbIM UCTO4YHMKOM CUrHana.

Ons 3ameHbl DA1 MOXHO pekoMeHA0-
BaTb K1401YA3, K1401¥Y4, npuroaHbl
Takxe npaktuyecku niobule apyrue OY co
CBOMMM LensMu Koppekuun, npnuém OY
DA1.4 ponxeH MMeTb Harpy304Hyio Cno-
COBGHOCTb MO BbIXOAHOMY BTeKatloLleMy
TOKY He MeHee HOMUHaNbHOro paboyero
TOKa MCNOJIb3YeMOro pese, nHade cnemy-
eT NPUMEHNTb AMUTTEPHbI MOBTOPUTENb.
DA3 MoxHO 3ameHUTb Ha K140Y/18,
K140Y46, K544Y1 v 1.4., HO cnenyet
y4nTbIBaTb, YTO UMEHHO OH onpepenseT
BHOCUMMble Ha3NPOBLLMKOM UCKAXEHUS.
3amena DA2 HexenartenibHa, NOCKONbKY
Cepbe3HO YCNOXHUT cxeMy. Bce pesuc-
Topbl Tna MJIT, konaexcatopel C1 - C6
- K73-9; C7, C8 - K53-4; C6, C10 - KM-6.
B kayecTBe pene MOXHO NPUMEHUTb JTt0-
60e nopxopsiee, xenaTesnbHO C N030J10-
YeHHbIMU KOHTaKTamu.

OnncaHHbI aBTOHa3NPOBLLUK NOMU-
MO GbITOBbBIX KOMMIEKCOB MOXHO NpuMe-
HATb Be3ae, rae TpebyeTcs Makcumanb-
Has asToMaTM3auus NpoLeccoB, Hampu-
Mep, B TUPAXUPYIOLLMX KOMMNNeKcax. Yee-
NINYUB NO NPEANOXEHHOMY cnocoby yumc-
no kaHanos 06paboTkM yCTPOICTBA, ero
MOXHO MCNONb30BaTb B KBaAPOCHCTEMAX
N MUKLIEPCKMX MynbTax. [Ba ak3emnns-
pa yctpoicTea 6e30Tka3Ho paboTaloT B
cocTaBe CTepeokoAepoB paanosella-
TeNbHbIX NepeAaTINKoB.

AUDIO HIGH-END | TEXHOAOIAA
KOHCTPYKUUA TPAHCDOPMATOPA
C AUCKOBbIMU OBMOTKAMMU

KoHcTaHTuH HacenkuH, r.HoBocnbupck

OCHOBHOE Ha3Ha4eH1e ONMCLIBAEMOro
KOHCTPYKTMBHOIO PeLLEHNs - NepexoaHble
TpaHcdopmatopel HY namnosbix yeunute-
newi SE (ogHoTakTHOrO) M PP (ABYXTaKTHO-
ro). O6MoTku TpaHcopmartopa (ranetbl)
MoTaloTcs BHaBan (Bpa3bpoc) Ha wabno-
He:

Puc. 1

1 - metanm-
qyeckue (amomm-
- HWi) yronku; 2 -
Leyku (ctekno-
Tekctonut 2-3
4 3 MM) Ha 3-4 MM

60/bL1E 06MOT-

6 kn; 3 - BUHTbI
\ WAV Wypynsl ans

o' 7 5 3akpennenus
wevek; 4 - na3 B

yrosike ans pery-

JINPOBKY TONLUN-
Hbl ranetsi (6); 5
" - nasbl (8 Wr. Ha
:€— —p: Leyky) ans yk-

s V1 I N1aKN HUTOK 00-

BSI3kW; 7 - Knen-

Ka.
L] [}
HamoTaH-

Has u cobpaH-
Hag ranera:

Puc. 2

1 - HUTKM
10-20 (06Bsi3-
ka 06MoTKM); 2
- NPponnTKa HU-
TOK 006BS3kU
yepes nassl
(puc.1, 5) kne-
em [BA; 3 -
kne (no6oii);
4 - kapkac un
obmoTka rane-
Tl U3 1-2 cno-
eB  kapToHa
ToLwmnHoOM okono 0,5 mm (gns aToro oT-
pe3aloT JIEHTY TOYHO MO TOALUMHE 0OMOT-
KW, HaMaTbIBalOT Ha LWabJ/IoOH, CKIenBaloT,
npuknenBaiT K Heil (3) HuTku ans 06-
BSI3KW W YCTaHaBANBAIOT TOJILMHY raje-
Tbl (puc. 1, 6) Ha wabaoHe o 3To N1eH-
Te); 5 - obmorTka.

Mepen cbopkovi AeTanu cTaHpapTHO-
ro Kapkaca Haf0 MOAEPHU3NPOBaTh:

Puc. 3

Cobu-
paeTtcs kap-
Kac ¢ ogHOM
wevykomn
(ana npou-
HOCTM ero
MO XHDO
cKpenuTb
Kannammu
Kfesd) n Ha
Hero HafeBaloTCs raneTbl U N30ANPYIOLLE
neperopopaku. MoTom HapgeBaloT BTOPYIO

LeyKy, CTArMBalT Kapkac CTpy6uMHON 1
CKPENNaoT, Hanpumep, 06MaTbiBast HUTKa-
MW, YKaablBas UX B Nasbl Lieyek kapkaca.
Co6paHHbIii TpaHcdopmaTop:

Puc. 4

1-raneta
1 nepBuU4YHO N
[ 2] o6MOTKM
1000 BuTKOB
3 nawuio o,15
(TonwmHou 6
2] MMm); 2 - rane-
Ta BTOPUYHOW
o6MOTKM
3000 ButkoB
3 0,1 (tonwmHout 6 mm). 3 - raneta nep-
BuYyHov o6moTkm 2000 Butkos M3LLIO 0,15
(TonwmHou 12 mm).

<—15—>
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Mposopa MN3LUO npvmeHeH Ang yMeHb-
LIEeHNs1 eMKOCT1 0BMOTKM. Xene3o ans
nepexofHoro TpaHchopmaropa cobpaHo ¢
3a30poM, HO 6e3 mpoknagku (T.e. 3a30p
okono 0,1 mm), Habop ToNWUHOW 25 MMm.
Mexay neperopogkamu ranet yCcTaHOBJe-
Hbl 3KpaHbl C pa3pe3om (MegHas donbra
0,02 mm). HecmOTps Ha KaxyLLyloCs CIOX-
HOCTb M3roTOBNEHUS WaboHa, Mo CpaBHe-
HUIO C KapPKaCOM C XeCTKO YCTaHOB/IEHHbI-
MV Neperopoakamm, ata KOHCTPYKLUMS MHe
kaxeTtcs 6onee ynoGHOW, T.K. C HUTKamm
00B53kM npolue n 6e3onacHee paboTatb,
4eM ¢ kapkacoMm C H0JbLUMM KOMYECTBOM
BbIBOLOB. Kpome TOro, B TakOn KOHCTPYK-
LMK Nerko 3aMeHsITb raneTbl Ha Apyrue npu
NOArOHKe NapamMeTpoB, He pa3maTbiBast UXx,
M TONWMHA Neperopofok MOXeT onpene-
natbes Tonbko Ua (Hanpumep, 0,2..0,3 M,
faxe 13 6ymarn), xeCTKoCTU 3A,eChb He Tpe-
6yeTcs. Hanpumep, MoxHo nonpobosaTb
6onbluee cekumonuposanue: |-ll-I-11-I-11-I
(ato I-ll-I-1I-1), HO 0BbINHO cuMTaeTCs, 4TO
cekumoHupoBaHue 6onble 9-10 cekumi
HeLenecoobpasHo. s npeanoymTatoLwmx
[pYroi BapuaHT npeanarato npocTyto KOH-
CTPYKLMIO KapKaca C XXeCTKO YCTaHOB-
NEeHHbIMU NeperopoaKamMu:

Puc. 5

1 - Bknagbium 13 moboro matepuana
TOJILLIMHOV 0OKOJ10 1 MM, BK/1IEMBAIOTCS MEX-
Ay neperopoakamu rocse rnosHoi c6opkn
kapkaca, no ABa Ha kaxaylo cekumio; 2 -
Xeneso; 3 - MEXCEKLMNOHHbIE 3KPaHbI.

M3meHeHve uncna BUTKOB NepBUYHON
0OMOTKM NN CeYeHns Xenesa, Hanpumep
yBennuyeHune, npmeeneT K OGHOBPEMEHHO-
MY CHUXEHMUIO HUXHEN 1N BEPXHEN 4acToT.
MpuMepHbIN pacyeT HUXHEN 4acToThl
00bI4HO He BbI3bIBAET TPYAHOCTEW, B OT/IN-
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4ne OT pacyeTta BepPxHen 4acToThl, FAe yya-
CTBYIOT MHAYKTVBHOCTb PACCESHUS U eM-
KOCTb 0OMOTOK M MOHTaxa. T.K. 6onee nnu
MeHee TOYHbIN pacyeT BepxHel 4acToThl
NpakTM4eCcKn HeBO3MOXEH, TO NpeaJiaraeT-
€S NPOBOAWTL OTHOCUTENIbHOE CPaBHEHME
3TOro TpaHchopmaTopa C nNpoekTupye-
MbIM, HanpMMep, Ha Apyrom xenese. [na
3TOro MO Kakomy-HUMOYAb UCTOYHUKY, roe
NPVBOAMTCS NONHbIV pacyeT FBepx (Hanpu-
mep, P.Jlanan v ap., CnpasoyHuK paguno-
nHXeHepa, ocaHeprounsgat, M., 1961 r.,
c. 388 - 410), paccuuTbiBalOT NPUGIN3N-
TenbHO FBEepx NpMBeAeHHOro 34eCh TPaHC-
¢opmaropa, 1 ¢ TeMn xe AOoNyLLEeHNIMU
paccunTbLIBAIOT NPoeKTUpyemblin. CpasHe-
HMe nokaxeT TEHAEHLUMIO U3MEHeHuns
FBepx 1, npuban3nTensHO BO CKObKO pa3
(npoueHTOB). UN3-3a HEOOXOAMMOCTH BBE-
[eHns B Takne pacyeTbl Ha 3Tane npoek-
TUPOBaHUS psaa NPUOAN3UTENbHBIX AaH-
HbIX, MONY4YUTb HTO-HMOYAL 6NM3KOoe NO 3Ha-
YEHMIO K U3MepPeHHbIM undpam He ynaeT-
cs. Y MeHsi nonyyanoch pasa B 3 6onbLue,
HO TeHAEHUMS NPOCAeXMBaNach HemnaoXxo.
3TOT Xe MeTOA, MOXHO MPUMEHSTb U K pac-
4eTy TPaHCHOPMATOPOB C LMANHAPUHECKN-
MUK 06MOTKaMM 1 HAMOTKOW CIOsSiMM (OCTO-
pOXHee C peknaMHbIMN AaHHBIMU FHUXH 1
Feepx TpaHcdopmatopos!).

WUcnbiTaHna TpaHchopmaropa nposo-
OVANCb MO Cxeme:

Puc.6

nnn

Puc.8
nB

- \
I // \\
11 \

100 1000 10k TI'g

npekpatueHsl. K coxanenuio, He mory obe-
LaTh AOCTAaTO4HOM TOYHOCTM NOBTOPSEMO-
CTV Pe3ynbTaToB, T.K. MHOM UCMONb30BAIOCh
Cry4aiHoe Xene3o Hen3BeCTHOM MapKu.
CxeMbl N1amMnoBbIX TPAaHCHOPMATOPHBIX
yeunuteneit HY, paspaboTtaHHbix SAKUMA
(14 cxem), npuBefeHbl Ha canTe «BecTHu-
ka A.P.A.» - http://www.geocities.com/
SiliconValley/Hub/5352/sacuma.htm . Oru
cobpaHbl C NprMeHeHneM TpaHcdopmaTo-
poB dmpmbl TAMURA. ins cpaBHeHus na-
pamMeTpbl 3TUX NepexoaHbIX TpaHcdpopma-
TopoBs: n=1:1u1 1:2, yacToTHas xapakTepu-
cTka Ha ypoeHe =2 b 30 u...15 'y 1
+1 ab 50 lNu...15 k'y. JaHHble TpaHchop-
matopos ¢. TAMURA MOXHO Nony4uTs Ha
http://www10.big.or.jp/~dh/tamura nnn

http://www.netspace.or.jp/~eifl/eifl/
export/tamurat/tamura.htm. Onucanue pa-
60ThI 3TUX ycunuTenein cammm Sakuma Ha
http://members.xoom.com/spb_audio/ -
nepeBOAHble CTaTbk, Anckyceum/Yennurte-
v oT Susumu Sakuma unu Ha http://
www10.big.or.jp/~dh/. Tam xe - http://
members.xoom.com/spb_audio/ - SPb
Sound/®unocodusa SPb Sound npusepne-
Ha cTaTb MenBeneBa, B KOTOPOW yTBEPX-
[aeTcs, 4To «NPUMeHss TPaHCPOopPMaTopbI,
MOXHO MOJSIHOCTbIO M30aBUTLCH B 3BYKOBOM
TPakTe He TOJIbKO OT Pa3feUTebHbIX KOH-
[leHcaTopoB, HO U OT peancTopos. OcTta-
HYTCS TOJIbKO Nlammbl 1 TpaHcpopmatopsi!
N Bcel», «k.n.Aa. TpaHchOpPMaTOPHOro Kac-
kaga noytn B 9 pa3 GonbLue K.M.4. pesuc-
TUBHO-EMKOCTHOIo Kackaga» un «NMULIHUIA
pa3 Mbl y6enmnuce, 4To paspaboTaHHble
rNnoka 4enoBekKOM TexHMn4eckne napamMeTpobl
1 Ka4eCTBO 3BY4aHWS UMEIOT Janeko He Of-
HO3HAYHYIO CBSI3b» (3TO OTHOCUTCS U K 13-
MepsieMbIM nMapameTpam TpaHchopmaro-
poB). K coxaneHuto, B CTaTbe He ON1CcaHo,
KaK npakTuyeckn genaTb TpaHchopmarto-
pbl, 06ecneymnBaioLLme 3TO «Ka4yeCTBO 3BY-
YaHUSA».

l 000 “CB Aabt

PEJIE &relpols.

-MHHHUATIOPHBIE pefie UL IeYaTHOTO MOHTaXka;
-MOIIHBIC YIEKTPOMEXaHHIECKHE pele;
-aBTOMOOMJIbHBIE PEJIc;

-KOJIOJAKHM K HUM JiIst ycraHoBkH Ha DIN-peiiky;

Pesie RM96-1011-35-1005 (repmeTnyHoe,
KaTymka 5V, koHtaktsl - 1 rp., 8A, 250V AC):
- 1,55 y.e. ¢ HAC (ot 1000 mmr);
- 1,94 - po3nuna;
Pesie RM94-1012-35-1012 (repmernynoe,
Katymka 12 'V, koHTaKkThI - 2 TP., 8A, 380V AC):
- 1,80 y.e.c HAC (ot 1000 1t );
-2,24 - po3Huua;

r. Knes, np-t Hobean, 44
Tea/p (044) 241-90-84; 241-67-77
E-mail: svaltera@svaltera.kiev.ua
Http://www.svaltera.kiev.ua

l 000 “CB Aubt

Puc.7

Ha MakeTe NamMnoBOro kackaga: nam-
na ¢ manbim Kycun (4ns ycTon4mBoCTH Kac-
kapa B makete), Ua noboe, Ri u la npu-
611M3NTENBHO COOTBETCTBYIOWME ByayLLe-
My Kackagy. Ha puc. 6 n 7 uenu coepnHe-
HWS C KOPMYCOM He NnokasaHbl.

B ocHoBHOM TpaHcdopmaTop npesHas-
Havaetcs ang yeunutens SE (n=1,5), Ho
MOXeT OblTb Ucnonb3oBaH u ana PP
(n=0,75). N3ameperHas 4acToTHas xapak-
Tepuctmka TpaHchopmartopa (R=3,3k) Ha
ypoBHe +2...-3 gb 32 'w...22,5 kI'y, (B Cxe-
me puc. 6). lNMpn namepexHnn B cxeme puc.
7 AYX+2...-3 05 42T1...22,5 k4. Popma
AYX nokasaHa Ha puc.8.

MonbiTka nony4eHns 6onbLIero n npu-
Bena K CHWxeHuto Feepx v npobbl Gbinu

rEJE INAIS

NAIS - ToproBas Mapka H3BECTHOH
xomnanuu "Matsushita Electric Works"
-CyOMHUHHATIOPHBIC JICKTPOMEXaHHYECKHE
pene ans MeYyaTHOTO MOHTAaXa;

-peae ans komMmyrtauuum BY-curnanos;
-MOIIHBIE DYIEKTPOMEXaHHUYECKHE pele;
-pejie  ONTHYECKHM KaHAJIOM  (TBEPIOTENBHBIC);

HanbGonee mnonynspHble CyOMHHHMATIOpHBIE

repmMmeTuunbse pene cepun TQ:
Standard PC board terminal

i ) p— —'—

762

TQ2-5V  (5V,2rp., 0,5(1)A, 125V AC (110V DC)
- 1,10y e.c HAC (posnuua);
- 0,90 or 1000 mT;
TQ2-12V  (12V, 2 rp., 0,5(1)A, 125V AC (110V DC)
- 1,25 y. e. ¢ HAC (po3unna);

- 1,03 or 1000 wrt;
r. Knes, np-tr HobGenn, 44
Ten/d (044) 241-90-84; 241-67-77

E-mail: svaltera@svaltera.kiev.ua
Http://www.svaltera.kiev.ua

O 2174 7K U, weAPaBRCwmS 0 @ M

© B cratbe «4acTOTHble AeTeKTOpbl B PaAMOCTaHLUMSAX rPaxXaaHCKoro ananasoHa»
(Bacunuit 3aeu, «PX», Ne6/2000, cT1p.37) ponyuieHa owmnbka. BoiBogs 10 u 12 Mukpo-
cxembl K561 1 (DA1) Ha puc. 1 Heob6xoAMMO MOMEHSITb MECTAMU.

® B craTtbe EBreHusa BacunbyeHko «TpaHchopmaTopbl CUnoBble 1 3ByKOBble. PacueT
1 N3roToBNEHVe B AomaluHen nabopaTtopum» («PX» Ne 3/2000, c.60, BTopoi ab3au,) B
¢opmyne rabapuTHON MOLLHOCTM HEBEPHO yKasaH nokasaTenb crteneHu. [IpaBuibHas

dopmyna: Pra6 [Br]=2,22-10°-Fc-Sc-Sok-Kok-Bm-J

© B cxeme «CyeTymKa KkBa3npeanbHOro BpeMeHu 3By4aHns KaCCeTHOro MarHuToho-
Ha» (cTaTbs AnekcaHgpa Toppeca B «PX» Ne6/2000, c.45, puc.1) cnefyeT noMeHsTs Me-
cTamu BbiBoAbl 15 n 16 mukpocxemsl U1 MukpokoHTposnepa PIC16F84.
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Cekpemol NaMN0BOIl S eg/o- Cre/ TEXHOACI WK

CranucnaB CumysnkuH, r.An4yesck JlyraHckou o0

Ot pegakumn. Beugy popcmaxopHbix 06CTOSTENLCTB, CAYYUBLUMXCS C aBTOPOM, Mbl
3aBepLuaeM «payanoxummyeckyio» 4Yactb «CekpetoB namnosovi High-End TexHonorum» ¢
ronYyrofoBLIM HENPEaBUAEHHbIM NepepsLIBOM (Npeabiaylyas 4acTb onybavkoBaHa B «PX»
Ne3/2000). Kak roBoputcsi, Bcsikoe ObIBaeT, v syyLLe no34HO, YeM HUKOrAa.

M3 uBeTHbIX MeTannoB, HaweawWwnx npume-
HeHWe B TeXHWKe ranbBaHoNNacTuku, Hanbonb-
lee pacnpocTpaHeHue nosnyuuna mMeib u ee
cnnassbl. MNpu paboTe ¢ 3ITMU MeTannamMu Bo3-
MOXHO NoJly4eHne XOpOoLUMX Pe3yNbTaToB Aaxe
B AOMALLUHUX YCNOBUSIX. OHW O4eHb NIErko ocax-
[aloTCs Ha pasnuyHble MeTansbl U UX Cnnasbl,
B T.4. ¥ Ha PpeppOoMarHuTHble, a 3TO NPU U3ro-
TOBNEHUN KOMOWHUPOBAHHBIX MHOMOCNONHBIX
3KpaHOB Kak pa3 To, 4To u Tpebyetcs. Mpas-
fa, B 3aBUCUMOCTU OT MaTepuana OCHOBbI,
MMeloTCs onpepeNieHHble TOHKOCTU OCYLLLEeCTB-
neHus npouecca. OcaxaeHue xe gpyrux me-
Tannos, NPUrofHbIX ANS Hawmnx Lene (cepeb-
pa UM anioMUHUS) B AOMALUHUX YCNOBUSX -
3aHsATME XNI0NOTHOE 1 HebnarogapHoe.

WTak, nepep HaHeceHVWeM Meau Ha xeneso
nnbo ero cnnasbl, @ 3TO MOXeT ObiTb TPAHC-
dopmaTtopHas ctanb, pasnuyHble copTa nep-
Mannoes, CNoW, NONy4eHHble METOAOM rabBa-
HOMNACTUKM, He0BXOANMO NPOU3BECTN Npea-
BapUTENbHYIO MOArOTOBKY NOBEPXHOCTH.
OHa BbINONHAETCS CTaHAAPTHBIMW cnocobamu,
KoTopble OblIM NOAPOBGHO OMUCaHbl paHee.
Mocnepyowas obpaboTka, ocyliecTBasemas
nocne onepauuv aekanmpoBaHus, 3aBUCUT OT
0coBeHHOCTEW MPUMEHSiEMOI TexHonoruun, B
pesynbTarte TOro, 4T0 MeAb SBASETCS MO OTHO-
LWEHWIO K Xenesy 6onee 371eKTPONONOXUTENb-
HbIM MeTasnioM, Npu KOHTakTe xenesa wuau
CNNaBOB Ha ero OCHOBe C pacTBopamu cone
Meau NPOMCXOAMUT KOHTaKTHOe BbiTECHEeHne
nocnefHein, 4To NPUBOAUT K HELOCTATOYHO
NPOYHOMY CLLEMNNEHUIO MOKPLITUSI C OCHOBOWA.
Y106bl n36exaTb aT0ro, TpebyeTcs BbiNOAHE-
HMe HEeKOTOPbIX TEXHONOrNYECKUX 0COBEHHOC-
Tel. Yalwe BCero npumeHseTCs HaHeceHue
MeJAu Mo T.H. noacnolo (He 6onee 1-3 MKM) HU-
Kens, NpensTCTBYIOWEMY KOHTaKTHOMY Bblae-
NEHNI0 MeAU Ha CTanbHOM NOBEPXHOCTU, Bna-
rogaps yemy obecneunBaeTcs NPoYHOE cLen-
NeHne MexXay CnosiMM OCHOBHOIO U OCaxAeH-
HOro MeTannos.

Mpole Bcero ocywecTsuTb B N0GUTENLC-
KMX YCNOBUSIX HAHECEHNE HUKENS YUCTO XMU-
MUYECKUM METOAOM, OHAKO Takow Bug 00-
paboTkn TpebyeT o4eHb BOMbLLIOW akkypaTHO-
cTn B paboTe, YTO CBSI3AHO CO CKIOHHOCTbIO
pPacTBOPOB XMMMWUYECKOrO HUKENNPOBaHUS K
camopaspsagy®’. [ina npenoTepalleHns camo-
paspsaga paboyas nocyaa [oMkHa ObiTb Twa-
TeNnbHO BbIMbITa. Kpome TOro, Heo6xoamMmMo
cTporo cobnoath pekomeHayemble Temnepa-
TYPHbIE PEXUMBI, MPUMEHATL XMUMUYECKNE pe-
akKTVBbl KBanudukauun He Huxe «4». 06s3a-
TeNbHO UCMNONb30BATb AUCTUNNUPOBAHHYIO
BOAY (B KpaiHeMm cnyyae - ABaXAbl NPOKUNS-
YEHHYIO N OTCTOSBLUYIOCS) U, KOHEYHO, He A0-
nyckaTtb nonagaHus B paboyyto BaHHy npume-
cell 1 3arpsi3HeHni.

B ta6n.17 non Homepom 1 nomelLeH MHO-
rOKpPaTHO MCMNbITAHHbIN peLenT Takoro pacTeo-
pa. Ero rotoBaT B CTPOro onpegeneHHon noc-
nepoBaTeNnbHOCTU. Jlyylle BCero Bce KOMMO-
HeHTbl PacTBOPUTL NO OTAENBHOCTU B UHAUBU-
[yanbHblX €MKOCTSIX B Tennoit Boge. O6bem
BOJZbl, HEOOXOAUMbBIN ANS PacTBOPEHUS KOHK-
peTHOro BellecTBa, cneayet BblGMpaTh Mpo-

87Camopa3psioM pacTBopa XMMUYECKON MeTaniu-
3aunmn Ha3blBaeTcsd MrHOBEHHOE BbliMNageHune metasnna B
0Ccapok U3 paboyero pacTeopa, Hepeako CoNPoBOXAae-
MOE€ pacnneck1BaHuem nocneaHero.

nopLuoHanbHO Becy NoCNeaHero u, pasymeet-
CS1, C Y4eTOM pacTBOPMMOCTH peakTnBoB. Bce
3anacHble pacTBOpbl, KpOME pacTBopa rumno-
¢docouTa, cnusaiot BMecTe. [ocne aToro pa-
CTBOP OCHOBHbIX KOMMOHEHTOB pa3orpesaioT
o paboyeii TemnepaTypbl, NepennsaloT ero B
pabouyio eMKOCTb, Takxe npeBapuTesbHO
nporpetyio fo paboueit TemnepaTtypsl. B noc-
NefHI0I o4yepelb BBOAAT OXNaXAEHHbIN 00
KOMHaTHO TemnepaTtypbl pacTBop runodoc-
duTa.

B kauecTBe paboueil emkoCcTU cnepyet
6paTb COCYApl, U3rOTOBNEHHbIE TONBKO U3 CTEK-
na, keapua, papcdopa 1uim NHoM kepamuku, no-
KPbITbIX Na3ypblo MO0 aMansaMm, TepMOCTON-
KOV mnactmaccoi. B kpaiiHem cny4vae roguT-
CS ¥ AManMpoBaHHas MeTannnyeckas nocyna,
HO 00513aTesIbHO C HeMOBPEXAEHHON aManbIo,
NocKo/bKy B MecTax ckona MokpbiTus 6yaet
NPONCX0ANTb MHTEHCUBHOE OCaXAeHNe MeTas-
na. HanomwuHato: paboTtatb TONbKO HA OTKPbI-
TOM Bo3ayxe nnbo nop, Taroit. EMkocTb cocy-
[, B KOTOPOM Bbl COBMpPaeTeCh XMMUYECKMN HU-
KenMpoBaTb 3aroToBKM, JOMXHA OblTb NPUMeEp-
HO BABOe Gonblie o6bema paboyero pacTso-
pa: B MOMEHT BBEJEHUS BOCCTAHOBUTENS NO-
BEPXHOCTb XWAKOCTU CUIbHO BCMEHUBaeTCs
BCneacTBne 6ypHOro rasoBblaenenus. N xots
yepes HeCKoJsIbKO CeKyH[, 3TOT npouecc cTabu-
NN3NPYETCs, UMEHHO B aHHbIV Nepuog, Hav-
6onee BeposiTeH BbIOPOC ropsiyero pacresopa
CO BCeMV BO3MOXHbIMWU NOCNeACTBUSIMMU.

Mpu HopManbHOM NPOTEKaHWUU NpoLecca Xu-
MUYECKOro HWKENVPOBaHUS MO BCeMy 3epka-
Ny XUAKOCTW HAabNofaeTcs yMepeHHoe, HO He
6ypHOe rasoBblaeneHve, HanomvHaioLee urpy
LwamMnaHckoro, Hanutoro B 6okan. Cnaboe ra-
30BblAeNeHne aBNseTCs NepBbiM NPU3HAKOM
He[0CTaTouHOW KOHLIeHTPaLM BOCCTaHOBUTE-
N1 M/ NOHUKEHHOW TemnepaTypbl paboyeit
BaHHbl. [locBeTNeHMe pacTeopa [0 CBETNOro-
ny6oro (a HopManbHbIV LBET MHTEHCUBHO rO-
ny6oit) CBUAETENLCTBYET O MOHUXEHUN copep-
XaHus coneit Hukens. BypHoe rasosbigenexune
Ha CTeHKax COCyAa W OTNOXEeHUEe Ha HUX Me-
TannM4yeckoro HWKens B BUAE TEMHO-CEPOro
Haneta 0ObACHAETCS UX HEeJOCTAaTOYHOW YUC-
TOTOW UK NeperpeBom emkocTu. ing npenot-
BpaLLEeHVs NOCNeAHero BaHHy fyylle BCero Ha-
rpeeatb B Tepmolikady, Hanpumep, Cywuib-
HOM, M60 Ha BOAsSHOW 6GaHe, HO HU B KOEM
cnyyae He Ha OTKPbITOM nnamexu. Cepblil u
TEMHbI CNOV HNKeNs 0CaxAaeTcsa Ha NnoBepx-
HOCTUW AeTanei npy HeJ0CTaTO4HOM cofepxa-
HWUU BeLLECTB, CTabWUIN3NPYIOLWMX NPOLLECC Bbl-
[eneHns metanna, T.e. BCeX NPO4MX KOMMNOHEH-
TOB, KpOMe coneit Hukena u runodocduta. U
HakoHeLl, BO3MOXHO 1 Takoe: pacTBOp COCTaB-
neH Bpofe Obl NpaBubHO, HabnaaeTcs Hop-
ManbHOe ra3oBblaeneHune, a NpoLecc ocaxae-
HUS HUKens He npaeT. OTO NPOUCXOAMT Halle
BCEro B [IByX Cnyyasx. Bo-nepsbix, korpa ma-
Tepuan getanu BoobLue He CnocobeH K Xumu-
4eCKOMY HUKENMPOBAHWIO (CBMHEL, ONOBO,
KagMuil, BACMYT W cnnasbl, coaepxative 60-
nee 50% yka3aHHbIX 3n1eMeHTOB). Bo-BTOpbIX,
[aHHas Henonagka CNyXWT NPU3HAKoOM TOro,
470 B paboynit pacTBOp Nonanu NOCTOPOHHWE
CONU TSXENbIX MeTannoB.

Mockonbky B xofie 06paboTku 3aroToBok, a
Takke BO BPeMSi XpPaHEHWsl, pacTBOPbl XUMU-
4eCKOro HMKeNMPOBaHWUS UCTOLLAIOTCH U pas-
naraiTcs, rotToBUTb UX HeOBXOAMMO Henoc-

pencTBeHHO nepep paboToit, a nocne Ncnosnb-
30BaHUS BbINMNBATL, AAXe B TeX Cly4asx, Kor-
Aa 6blna OTHUKeNMPOBaHa BCEro-HaBCcero oaHa
Aetanb.

BHeLWHNn BMA, HUKENMPOBAHHbLIX MOKPLITUIA
N3 ONUCaHHOro pacTBOpa B 3HAYUTENbHOMN
Mepe 3aBVCUT OT Ka4yecTBa NOAroTOBKM NoBep-
XHOCTW 3aroTtoBkv. Ha nonvpoBaHHON getanu
ocaxpaaeTcs CBeTNblVi CNOI HUKens oT 6nects-
LLero A0 Nony3epkanbHOro, YTo NO3BOASET pe-
KOMEH[0BaTb AAHHYI0 TEXHONOrMIO U ANns no-
Ny4eHUs 3aLUTHO-AEKOPATVBHOMO MOKPbLITUS.
Ha wnndoBaHHbIX MOBEPXHOCTAX 0CAA0K MO-
XeT UMeTb BMA, OT CBET/I0-MaTOBOro 0 TeM-
HO-Ceporo CTanbHOro LBeTa B 3aBMCMMOCTUN OT
rny6vHbl Mrkpopenbeda 3aroTosku. Mockonb-
Ky B HalleMm ciy4ae NoAcnon Hukens senseTcs
PYHKLMOHANBHBIM MOKPLITUEM, MPU3BAHHBIM
o6ecneunTb 60siee NPOYHOE CLEMNNEHNE MEX-
Ay Pas3nuyHbiMK MeTannamu, a He AeKopaTus-
HbIM, TO UMeeTCs NPSIMO pacyeT UCKYCCTBEH-
HO NpMAaTh LIEePOXOBaTOCTb NOBEPXHOCTU 3a-
rOTOBKM NyTEM TOHKOro wnndosaHusa. B Takom
cnyyae, BCNeACTBME YBEIMYEHUS KOHTAKTUPY-
IOLLMX NMOBEPXHOCTEW ynyyluaeTcs cuenneHve
mMexay cnosmu metannos. BonbLioe 3HaveHve
MMeeT 1 Ka4eCTBO npeasapuTenbHo o6paboT-
Ku 3arotoBku. HepoctaTo4yHoe oGe3xumpusa-
HWe UK naoxoe AekanupoBaHue NPUBOAAT K
TOMY, YTO Ha NMOBEPXHOCTW AEeTanun ocTaloTCs
TOHKME MNNEHKW XMPOB, OKUCNOB 1 T.N. B pe-
3ynbTate 3TOr0 OCaxAeHHbIA CNo nmeeT Me-
CTHble OTCnavBaHus 1 B3ayTus. EcTecTBeHHO,
4TO rOBOPUTL B TAKOM Cly4ae 0 KayecTse cuen-
NIEHNs C OCHOBOW SIBHO HE MPUXOAUTCS.

B Tex cnyyasax, korga Tpebyetcs Gonee
NnpoyHoe cuenyeHne NoAcyos HUKeNs C OCHO-
BOW, He06X0AMMO BOCMOJIb30BATHLCS FrasibBaHU-
4eckuM cnoco6oM ocaxaeHus NoKpbiTusa. U
XOTSl 9NEeKTPOXMMUYECKMiA npoLecc 06bl4HO
6onee CnoXxeH u «kanpuaeH» B paboTe, a Tak-
Xe TpebyeT Hann4ms NCTOYHUKOB 3NEKTPONU-
TaHUS, HUKENEeBbIX aHOAO0B, OH, MOMUMO YNyy-
LWEeHHOro CLEMNeHnst NieHkn ¢ MaTepuanom
3aroTtoBku, obnagaet elie UenbM psanoM no-
NOXWUTENbHbIX CBOMCTB. NaBHoe 13 Hux - 60-
Nee BbICOKasi CTOMKOCTb B XPaHEeHUN 3neKTpo-
NIMTOB HUKENMPOBAHUS MO CPaBHEHUIO C pa-
CTBOPaMM XMMUYECKOro BOCCTaHOBeHus. Bna-
rogaps 9TOMY HeT HyX/Abl B MPUrOTOBNEHWU
paboyero coctaBa nepep kaxabM NokpbiTem
petanen. Kpome T0ro, 3a cyet npumMeHeHus
pPacTBOPUMBIX aHOAOB At MOMOSIHEHUS KOH-
LeHTpauum mMeTanna v BHELHero UCTo4HMKa
9HEPrumn Asisi OCyLLLECTBNEHUS XUMUYECKUX pe-
aKLMIA, 3NeKTPONUT HUKENNPOBAHUS NosyyaeT-
€S 04eHb CTabubHbIM N0 cocTasy. IT0, B CBOIO
oyepefb, MPWU YCNOBUN BLINOJIHEHWUS paaa [0-
BOJIbHO NMPOCTbIX TpeBoBaHMIA N0 aKCNayaTaLmm
BaHHbI, MO3BONSIET UCMOML30BATb OAWH U TOT
Xe pacTBOp Ha MPOTSXEHUU pspa net paxe
Npuv O4eHb MHTEHCUBHON eXeaHeBHOI paboTe.

PaccMoTpMM HEeCKONbKO FAaBHbIX NpPaBui
aKcnnyaTtauuu BaHH 3N1IEKTPOJMTUYECKOTO
HUKENUPOBAHUS, HEBLIMOJIHEHME KOTOPbIX MO-
XeT CBeCTW Ha HeT BCe OCHOBHble NpenmyLle-
CTBa rasbBaHM4yeckoro npouecca. AHOAbl He-
06X0AMMO TW,ATesNIbHO BbIYUCTUTL OT LiAama
CTanbHbIMM LLLETKAaMW U NOMECTUTb B YeXbl N3
NbHAHONM TKaHW. B kavecTBe maTepuanos aonsa
WN3roTOBNEHUS MOABECHbLIX KPIOKOB BHELUHMX
aHOM0B M MPOBOAHMKOB K BHYTPEHHUM aHoAaM
Henb3s NPUMEHSITb Melb U ee CrnaBbl, Tak Kak
npv aHOQHOM PacTBOPEHWM nocnefHelr npwu-
MecW 3arpsa3HsioT SNeKTPONUT, Hapywas ero
HopManbHyto paboTy. Ons aTux ueneit 6onee
NpUroaHo xeneso nnMbo, 4To eLle nyylue, Kop-
PO3MOHHOCTOMKAs CTanb, 0COBEHHO C 6ONbLINM
cofepxXaHveM HUKens, 30NNMPOBAHHbIE NOMN-
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MepamMu UIN KUCNOTOYNOPHLIMKU MacTUKamu.
BaxHo BblAepxaTb HOpManbHOe OTHOLLEHWe
nnowann aHoAoB K niowanv aetanei, KoTo-
poe cocTasnsieT He MeHee yem 2:1. TpeboBa-
HMS K UX pa3MeLLLEHNI0 OTHOCUTESIbHO 3aroTo-
BOK aHaNOrnyHbl N3NI0XEHHBIM NPKU OMUCAHUN
npouecca xenesHeHus («PX» Ne3/2000
punc.49-51). 3arpysky fnetaneit B BaHHy crne-
[yeT BbINONHATL ObICTPO NPY BKIIOYEHHBIX UC-
TOYHMKAX TOKa, T.H. «3arpyska nog TOKOM» C
nocTeneHHbIM MOBbILEHWEeM CUlbl TOKA [0 3a-
[aHHOl BenuuyuHbl B TeyeHne 10 % BpemeHun
oT 06Len anmMTenbLHoCTM npotecca. He ponyc-
KaeTcs BbIKJIIOYEHNEe INEeKTPUYEeCcKoro Toka u/
MNIN N3bSITUE NOJABECOK U3 BaHHbI AJI OCMOT-
pa B xo4e npoLecca HUKenMpoBaHUS, MOCKONb-
Ky 9TO MPUBOAWUT K OTCNAMBAHWUIO MOKPLITHS.
MoBopaynBaHue petanei B npucnocobnexHmn-
X ANS nepemeLleHns To4ek KoHTakTa u apy-
rve ucnpassieHns B PacnofioxXeHuu getanei
MOXHO BbINOJIHATb TONbKO B PE3MHOBbIX Nep-
yaTkax. 9TO CBA3AHO He ToNbko ¢ TpeboBa-
HUSIMW NpaBun TexHWkM BGe3onacHOCTU npwu
paboTe C XMMUYECKMMU BeLLECTBAMMU, HO U
C TeM, YTO NpuU KacaHWM NOBEpPXHOCTeW 3a-
rOTOBOK He3allMLLeHHbIMW pyKaMu OCTaloT-
€Sl XMPHble NATHA.

PeuenTtypa HEKOTOPbIX 3/1I€KTPOSIUTOB HU-
KeJIMPOBaHUA U pexXuMbl UX paboTbl nome-
weHbl B Ta6n.17. CocrtaB Ne2 gelues, o4eHb
npocCT B NPUroTOBAEHUU, He TpebyeT Koppek-
TUPOBKMN 3Ha4eHns PH 1 moxeT GbiTb NCMONb-
30BaH cpasy Xe nocne xpaHeHus. OpHako,
BCNeACTBME Manoi KOHUEHTpauun conen Hu-
Kenst n HeGOobLOM MaKCUManbHO LONYCTUMOM
NAOTHOCTW TOKa, UMeeT MOHUXEHHYIO MPon3-
BOAMTENbHOCTL. PacTBop Ne3 - cTaHzapTHbIN,
o4yeHb CTabunbHbIli B paboTe. B anekTponute
Ne4 BMeCTO A0BOIbHO A0POroro n gedunumT-
HOro X/IOPUCTOr0 HUKENs BBEAEH XNopupg Ha-
TPYS, @ C LeNblo KOMMEHCaLIMN CHUXEHNS anek-
TPONPOBOAHOCTM - CEPHOKUCABIA MarHuin. bo-
niee NpoCT MO COCTaBy M Takxe He COAepXMUT
KakMx-nMbo TOKCUYHBLIX UM 0c060 aedbuLmnT-
HbIX KOMMOHeHTOB anekTponuT Ne5. OH npu-
MeHsieTCs A1 NOKPbITVS CMaBoB Xenesaa ¢ no-
BbILUEHHBIM COAEPXaHUeM Nernpyowmnx ane-
MEHTOB, TakuX Kak XpOM, HuKenb, kobanbT,
KpeMHuii 1 mapraHedy,. NocnepHune, kak n3se-
CTHO, MPEenaTCTBYIOT MPOYHOMY CLENNEeHNIo
NNEHKM HMKENs C OCHOBOW. M3penve n3 Tako-
ro matepuana npeasaputenbHo obpabaTbiBa-
10T B yKa3aHHOM pacTBope B TeyeHune 5...15 mu-
HYT, NOC/Ie Yero NepeHoCsT B IOBYIO BaHHY HU-
KennupoBaHus. B cBA3M C NOBbLIWEHHON MNOT-
HOCTbIO TOKA 3TOT 3nekTponuT TpebyeT nepe-
MelmBaHus B npouecce paboTel. Henpepbis-
Has punbTpauus, Kak 1 B npeablayLmx cnyya-
ax, He obs3atenbHa. Bce onuncaHHble paHee
3NEKTPONNTLI HUKENNMPOBAHMNS OTHOCATCS K pa-
cTBOpaM 06bIYHOIO TUMA U MPY NPaBUIIbHON 3K-
cnayartaumm BaHHbl NO3BONIAIOT NOy4aThb CBET-
Nble MaToBble MeJIKOKpUCTanImyeckvie nnac-
TUYHbIE OCAAKM B LUIMPOKOM AuanasoHe pabo-
4yux Temnepartyp M NAOTHOCTeW Toka. MNpu mnx
MCNOJIb30BaHNM B OKPYXAIOLLYIO Cpeay He Bbl-
[ensioTCst TOKCUYHblE, arpeccuBHble napbl u
rasbl, YTo No3BosisieT 060MTUCL 6e3 NPUHYAN-
TENbHON BbITSXKW, BNOJIHE BO3MOXHO OrpaHu-
4YUTbCS €CTeCTBEHHbIM NPOBETPMBAHMEM NOMeE-
LLEeHUS.

FoToBAT pabGoume pacTBOpbI B TaKOW Noc-
nepoBaTenbHOCTU. BHayane B 0TAENbHbIX EM-
KOCTSIX B TENJIOW BOAE PacTBOPSIOT Heobxoam-
MO€ KOJIM4EeCTBO OCHOBHbIX COJIel U KMCNOT,
nocne 4ero XuaKoCTaMm [alT OTCTOATLCS, a
3aTeM nx ¢GunbTpyloT. [lanee pacTBopbl Ciun-
BaloT B pabouyio BaHHY. CnenyeT NOMHUTb, HTO
CHa4ana nepenusaioT PpacTBOPbLI KUCAOT, @ NO-
TOM BBOASAT Cynb®aTt UK XNOPUA HUKENs npu
HenpepbIBHOM nepemelunsanuu. Mocne Twa-
TeNbHOro NnepemMeLuMBaHns 106aBnsIoT pacTBo-
pbl Xx70puaa HatTpusa, fanee cynbdatbl HATPUS
N MarHus.

Yxop, 3a 9NeKTPOAMTaMN HUKENNPOBAHUS, B
OCHOBHOM, 3aK/l04aeTCs B NPOBEPKE U KOPPeK-

TUPOBKE BENNYUHbI
PH, ecnu 3710 Heob-
XOAUMO M npepyc-

Ta6nuua 17/ HUKenupoBaHue

MOTPEHO TexHonorun- BewecTBo, r/n Net Ne2 Ne3 Ne4 Ne5

el, a Takxe nonosHe-

HUN o6bema pacTso- |XNOPUA HVkens - - 30-40 - -

pa, YOWBAOWErO o, gor yens 25 | 70 |140-200| 150-200 |200-250

YHOCOM XWAKOCTH

BMeCTe C AeTanaMu. |Mynodocdut HaTpus 20-25 - - - -

KuncnotHoCTb pacteo-

pa cnepyeT npose- |AueTar HaTpus 12,5 - _ _ B

pATb MO OKOHYaHWK

paboThi, nepes 3ar- Cynbdat HaTpus - 40 60-80 40-50 -

PY3KOW Kaxaoit Noc- | Xnopup HaTpus - 5 - 10-15 -

nepyoouwen naptumu

3arotoBok u nepen |Cynbdar mariug - - - 50-60 -

Hayanom o6paboTku.

YHoc anektponuTa |POPHAf k-Ta - 20 25-40 25-30 -

BMecTe ¢ getanamu |YkcycHas k-ta nn.1,05, 6-7 ) ) ) i

cocTaBnget npumep- |mn/n

HO 100-200 mMn Ha [Conmas k-Ta nn.1,19,

kaxgple 100 om?. 3Tta mn/n - - - - 45-80

ybbinb KOMMNEHCHPY- .

eTcs f06aBKoM mop- Temnepatypa, °C 80-85 | 20-40 | 20-55 20-30 15-30

Lnn CBexXero 3neKT- |CkopocTb ocaxaeHus, 612

ponuta, KOTOPBIA |vkm/y - - - - -

[onXeH ObliTb 3apa-

Hee nonrocTsio noa- |PH - - 5,2-5,8 5-5,5 -

rotoeneH k pabote. |qnonygery, Toka, A/om? - 0,3-0,9| 0,5-2 0,5-2 2.5
lMepepn HaHeceHu-

eM cnosi Meaun noeep-
XHOCTb 3aroTOBKM HEOOXOAMMO MOABEPrHyThb
aKkTuBauuu. B 3aBucumocT oT matepuana
fetanen, TMna UCnonb3yemMoro anekTponuTa,
BalLMX BO3MOXHOCTEN NPUMEHSIETCS pasnuny-
Has peLenTypa BaHH U TEXHONOrNs akTuBaumm
- XMMmnyeckas nnbo anekTpoxmmmnyeckas. Co-
CTaB HEKOTOpbIX Hanbonee ynoTpeb6aseMbix
aKTUBUPYIOLMUX PACTBOPOB U PEXUMbI UX pa-
60Tbl faHbl B Tabn.18. Coctas Nel npepnHas-
Ha4YeH AN aHOAHOW 3NEKTPOXMMWUYECKOM ak-
TUBaLMU KOPPO3UOHHOCTOMKMUX METannoB C
60oNbLIMM COAEpXaHMeM nerupyiowmx nobda-
BOK, B NEPBYI0 o4epenb xpoMa, kobanbTa, Hu-
kensl, mapraHua. OcobeHHo addekTMBHA 3Ta
BaHHA OJi19 3N1eKTPOTEXHUYECKNX XeNe30HuKe-
NeBbIX CNNABOB TUNA nepmannoes. B kayectse
NPOTUBO3NEKTPOAOB 3aBELINBAOT NNCTbI U3
4YUCTOrO HUKENs, CBUHLA MU KOPPO3NOHHOC-
TolkoW ctanu. Peuent Ne2 cnepyeTt mcnosnb-
30BaTh NPV HEOHXO0AMMOCTH akTUBaLMK NOBEP-
XHOCTW 3aroTOBOK, BbINMOIHEHHbIX U3 3N1EKTPO-
JIMTUYECKOrO Xene3a u/Uan HU3KONEerMpoBaH-
HbIX cTanew Tuna ct.3, ¢1.20 nepen Henocpea-
CTBEHHbIM 0CaXAEHNEM MeaU B XNOpUAHO-aLe-
TaTHOW BaHHe. AKTMBaLMA OCYLLECTBNSETCS Ha
aHope, a B kayecTBe matepuana katoga npu-
MEHSIETCSl CBUHELL.

HecmoTpsa Ha Becbma BbICOKYIO 3 dekTnB-
HOCTb, MPUMEHEHVE BaHH 3/1EKTPOXMMMNYECKON
aKTMBALIMN HECKONbKO OrpaHu4yeHo. ATo CBs-
3aHO C TeMm, 41O Ans
1NX HOpMasbHOW pa-
60Tbl Heobxoanma
[0BONIbHO GonbLias

Ne3 1 4 yHuBepcanbHbl. C MX NOMOLLbIO BO3-
MOXHa 06paboTka pasnunyHbIX CrIaBOB Xene-
3a, YNCTOro Xenesa, kKak MeTasypruyeckoro,
TaK 1 3N1eKTPONNTNYECKOro, Mean, eé CnnaBos
N MeJHbIX NOKPbLITUIA, HUKENS, PA3ANYHBIX HU-
KeneBblX CMIABOB, B T.4. 3/1€KTPOTEXHUYECKUX,
TUNa nepmainioes, Hukenesblx nieHok. Coctas
Ne5 npepHasHayeH B nepBsylo ovepenb ANns ak-
TYBaLWW HUKeNs, ero CnaasoB 1 NOKPbITUIA. Pe-
uent Ne6 pekomeHAyeTCs A Tex Xxe Matepu-
anoB nepep, noslyYeHNeM Ha HUX NOKPbLITUIA N3
XNOPUAHBIX U XIOPUAHO-aLLeTaTHbIX COCTaBOB.
TpaHcpopmaTopHble CTanu cogepxaT NoBbl-
LIEHHOE KONNYeCTBO KPEMHUS, MOATOMY UX aK-
TMBauus 3aTpyndHeHa. [ns o6paboTku Takmx
mMaTepunanos BOCNOJNb3yhTeCh peuentoMm Ne7.
MnaBnkoBas KMCNOTa, KOTOPYIO OH COAEPXUT,
cnoco6Ha paspyLiaTb CTekJI0 U KepaMuky, no-
3TOMY €MKOCTb Ansi paboThl C AaHHBIM PAaCTBO-
poMm fonxHa 6biTb caenaHa n3 aboHuTa, nonum-
XNOPBUHWAA, BUHUMAACTA UK CBMHUA. U, Ha-
KoHeL, pacTtBop Ne8 nucnonb3yetcs npu obpa-
60TKe CBEXeOoCaXAEeHHbIX MeAHbIX MOKPbITUN.

Mocne aktnBaumu pgetanu 6bICTpO, He 6o-
nee 30 c, NnpoMbIBaOT B MPOTOYHOW BOAE, Aa-
nee ononackusairoT B TeyeHun 5...10 ¢ B guc-
TUNNaTe U NepeHoCcT B ANEKTPONUT MEHEHUS.
MHTepBan BpemMeHn mexay onepauuen aktu-
BaLMW M HayanoM 3NeKTPONiM3a He LOJIXeH
npesbiwaTte 1 MUH.

Ta6nuua 18/ akTuBauus

NOTHOCTL Toka, KO- | BEIeCTBO, | oy | Noo | No3 | Ne4 | Ne5 | Ne6 | Ne7 | Nes
TOopas B CBOK Oye- mn/n

peab TpeGyeT noBbli- [Oprod. k-Ta

LWEHHOW MOLHOCTU |(np.1,7) - 500 - - B - - -
MCTOYHUKOB TOKaA.

BLINONHEHNE 3TOr0 &ip$%1;<_Ta’ - | 500 |20-30| - - - - -
TpeboBaHuUs He Bce- S

raa okaswisaercs |COMHATKTA, | 5y, 25-45|50-100| 7,5 | 350 - 5-10
BO3MOXHbIM. MoaTo- [(M1:1,19)

My, Hapany € pa- |a oo oo o 5-10(nna-
CTBOpaMu A4 anek- (ﬂﬂ 1 4) ! - - - - - BMKOBas -
TPOXMMUYECKOW 06- Y k-Ta HF)
paboTku, W1pokoe [yycycras k-a, 0

pacnpocTpaHexue |(nn1,05) - - - |50-55] - - -
nony4ynnan n cocTtasbl TemnepaTypa

uncto xummueckoin [, oPo P% 11530\ 15:25| 15-30 | 15-30 | 15-30| 15-30| 15-30 | 15-30
akTuBauum. Vx pe-

uenTtypa, a Takxe |Bpewms,c 20-30|p0 60| 15-60| 15-60 | 15-60| 30-60| p0 30 |mo 180
PexuMel aKcnyaTa- [

UMM cBefeHbl B A’/‘,‘l;‘j'(a’ 8-10 | 15-30| - - - - - -

Ta6n.18. PacTeopsl
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Ta6nuua 19/ MmepHeHue

AUDIO FHIGH-END | TEXHOAODAY

BaHWe NOKPbITUS pac-
XOAYyTCH conu
Meau, copepxatiue-

Bewecteo,r/n | Nel | Ne2 | Ne3 | Ned | Ne5 | Neg | OF B onexrpomvre,
4TO NPUBOJMT K HEYC-

Cynbdat meam 200-250| 60-80 - 200 300 250 TOMYMBOCTM €ro xu-
MWUYECKOro cocTaBa.

Xnopua, mean - - 20-30 - - - MOMUMO 3aBblilLEH-
Cynbdat Hukens _ _ _ R 1 R HOW MI0THOCTW TOKa
Y NPWYMHON naccuea-
AHrMApPUL Xpoma - - - - - 2 uMn aHoAOB MOXeT
ObITb U Henpasuib-

TromoyesnHa - - - 0,44 - - HbI1 BLIBOP COOTHO-
Kenatut _ o1 R R ] R WEeHNA KaTOAHON n
A aHOAHOWM naouw,agen.

Cepuas rc1a, 30-45 [100-120 - | 28-32 | 40-45 | 12-15 | A7 Oonbumnctea
(nn.1,84),mn/n 3NeKTPONUTOB Mef-
CongsiHas k-Ta, HEeHUS ONTUMaNbHbIM
(nn.1,19),mn/n ” 7.7-8 | 310-450 - B - SBNSeTCSH NpeBbiLlle-
YKCYCHas K-Ta HVe aKkTUBHON NoBep-
(nn% 05) MJ'I/J'; - - 5-9 - - - XHOCTW aHoja B
= - 2...2,5 pasa npotus
Cnv;pT 3TUNOBBIN 106 ) ) ) 1- ) nnowanu Kartoaa.
(96%) AHO[bI BEINMONHSIOTCS
Temnepatypa ,°C 18-40 | 18-25 | 12-25 | 12-20 | 40-45 | 10-25 | “3 4nucTol meau, a
TpeboBaHua K ux

Mn. Toka, A/,EI,M2 1-30 1-5 1-1,5 no7 3-10 5 pPacnonoxeHuto oT-

Mopasnsiowee 60NbLNHCTBO 3NEKTPONUTOB
Me[HEHUs FOTOBAT HAa OCHOBE KpuCTaniorna-
patHoro cynbdaTta meau, B obuxone MmMeHye-
MOrO0 «MefHbIM KyNopoCOM», KBanupukaumm He
HUXe «Y». ilcnonb3oBaHne TEXHUYECKOro Mea-
HOro Kynopoca cnegyeT npusHaTb ONYCTUMbIM
TOJIbKO B CaMbIX KpanHux cny4asx. Takas conb
COAEPXUT 3HAYMUTENbHOE KONMMYECTBO Npume-
ceil, BCneacTBme yero o6pasytoTcs ocaakm no-
HWXEHHOro KayecTBa.

Pa6oTa ¢ anekTpoaiuTaMu MeAHeHus nmMe-
eT CBOIO creunduky. Ha4Hem ¢ 0CHOBHOrO npa-
BMA HEMOCPEACTBEHHOrO HAaHECEeHNSt MeAHbIX
NOKPBLITUIA Ha Xene30 UAn ero cniasbl: BO 13-
6exaHne KOHTaKTHOrO BblAENEeHNs Meay Ha no-
BEPXHOCTW 3aroTOBOK WX 3arpyxaTtb B 31eKT-
POAUT MOXHO TOMLKO NOA, TOKOM, B MPOTUBHOM
cny4ae NpoYHoe CLuenyieHne ocagka ¢ MmaTepu-
anoM O0CHOBbI He o6ecneynsaeTcs. O4eHb Bax-
HYl0 pOJib B lAHHON CUTYyauMmn UMeeT 1 NepBo-
HayanbHas NNOTHOCTb TOKa. OTO 0B6bsICHAETCA
TeM, 4TO MpU Ype3MepHO BbICOKOI cune Toka
06pasyloTcs XOTS U NNOTHbIE, HO rpybokpuc-
TannMyeckme ocaaku, KOTopble B fasbHenleM
npuBeayT, B Iy4LIEM ciyyae, K Nosy4eHuIo Bon-
HUCTBIX UK ByropyaTbiX NOKPLITUIA Henpenc-
Kas3yeMow TOAWMUHbL. [pn cnvwkom manow
NNIOTHOCTU TOKa CKOPOCTb 06pa3oBaHus rab-
BaHWYeCKOro nokpbiTus GyaeT oTcTtaBatb OT
CKOPOCTW BblAe/NIeHNs KOHTaKTHOBbIAENEHHOM
MeJnu, 4TO B Mocneaylowem Bbi3biBaeT oTcnam-
BaHve NokpbITUA. [na Kaxaon pasHOBUOHOC-
TW 3N1EKTPONNTOB MEHEHNS CYLLEeCTBYET CBOS,
CTPOro onpepeneHHas, onTumManbHas naoT-
HOCTb TOKa. [MpakTuyeckn xe onTumanbHas
MIIOTHOCTb TOKa NOABMpaEeTCs MO BHELWHeMy
BMY NONY4aeMOro nokpbITUS U CKOPOCTU ero
o6paszosaHus. MNpu HaNM4UM CPABHUTENBHO He-
60NbLLIOro HaBblka, KOTOPLI NpuobpeTtaeTcs
04eHb 6bICTPO, NOA06HLIN cnocob ynpaenexHus
X0[0M npoLecca o6ecneunsaeT nosnyyeHue no-
KPbITUA O4eHb BbICOKOro kadectsa. lNpu npa-
BU/IbHO MOA0GPaHHOM pexvmMe ranbBaHuyec-
KOro npouecca 0CaxAeHHbln Cno megn nme-
eT TeNeCHbIl LiBET 1 paBHOMEPHYIO MENIKOKpU-
cTannmyeckylo CTpykTypy. Mpu ypesamepHo
60NbLUINX MAOTHOCTAX TOKAa CNOW Meau Mnony-
yaeTcs ¢ rpybbiMu 3epHaMu MeTanna u xapak-
TEPHbIM KMUPMUYHO-KPACHbLIM LBeToM. O nocne-
AHeM fedekTe NPUHATO rOBOPUTL, HTO NPOUC-
X0AWT «nofrap» NokpbiTus. MpeBbileHne Cuibl
TOKa, MOMUMO BO3HWKHOBEHUS «NoArapa» Mo-
XeT npuBecTV K maccusauum aHopos. Mpu
3TOM Ha NOBEPXHOCTU NnocnefHux HabnopaeT-
cs 6enblii, 3eneHoBaTo-ronyboi M KopuyHe-
BbIl MaXYLLMIACA, Nerko CTUpaeMblii HaneT, Ko-
TOpPbIA NPensTCTBYeT HOPMasibHOMY NpPoLeccy
pactBopeHus meTanna. Mpu aTom Ha o6paso-

HOCUTENIbHO 3aroTo-
BOK aHaNIOMMyHbl NPaBuiaM, U3N0XeHHbLIM Npu
OMMUCaHMKN NPOLLECCOB XENe3HEeHUS U HUKenn-
poBaHus.

M3 Bcero pa3Hoobpasunsi pacTBOPOB MefHe-
HUSI HanbonbLiee pacnpoCTPaHeHne Moay4nIun
T.H. KUCnble cynbdaTHble 3nekTponuTbl. OHKM OT-
NIMYaTCA Manon TOKCUYHOCTbIO, AELIEBU3HOM U
pacnpoCTPaHEeHHOCTbIO UCMNONb3YEMbIX B HUX
KOMMOHeHTOB. PeuenTypa Takoro anekTponm-
Ta MegHeHus nomelleHa B Ta6s.19 nopg Nel.
OH sBNSIeTCA 9N1EeKTPOIMTOM MEAHEHUS, NOSTY4MB-
LWK1M Hanbonee LWMPOKOe PacnpoCcTpaHeHne Kak
B MPOMBILWAEHHOCTU, Tak U B nabopaTopHoit
npakTuke. OTM4aeTcs BbICOKON CTaBUNBbHOCTBIO
XMMMUYECKOro COCTaBa BO BPeMsi XpPaHEeHWs U B
npouecce paboTbl, 60MbLION rMOKOCTLIO pabo-
4MX PeXMMOB. I3MEHeHeM PeX1MOB 3N1eKTPO-
NN3a U KOHLEHTPALMMN OCHOBHbIX KOMMOHEHTOB
MOXHO MOoJTy4aTb NOKPbLITUS CAMOr0 PasfIMyHOro
HasHavyeHus. MNpUcyTCTBYIOWNA B JAHHOM pa-
CTBOpPE 3TUJIOBbLIV CNMPT He siBNsieTcs oba3aTenb-
HbIM KOMMOHEHTOM. Ero Hanuune 3HauntenbHoO
ynyyliaeT KayecTBO Ocaxnaemoi meau, penas
CTPYKTYPY MOKPbITUS Gonee NNOTHOW U 3Hauu-
TeNbHO YMeHblUaeT 3epHO MeTanna, YTo no3Bo-
NsieT BECTU 3/71eKTPOAN3 NPU NOBbILLEHHbBIX MI0T-
HOCTSIX TOKa. MNOTHOCTL TOka He AoMXHA npe-
BbllWaTh 2 A/AM? Npu aKCnayaTaumm BaHHbI Npu
KOMHaTHOW Temnepatype 6e3 nepemMeLunMBaHns
1 ¢unbTpauun. B BaHHax, nepemeLuMBaembix
CXaTblM BO3AYXOM, MIOTHOCTb TOKA MOXHO NOA-
HATb 00 5 A/OM?, @ npu Harpeee pacTeopa Ao
40 °C paxe po 10 A/om?. Bnaropaps BBeAeHUIO
B 3N1EKTPONT 3TUNOBOro cnupTta nnbo dpeHona
Makc1ManbHO JONyCTMMAast MIOTHOCTb TOKa BO3-
pactaet B 1,5...2 pasa. MpuMeHunB ons pacTeo-
pa ¢ TakMumu pobaBkamu MHTEHCUBHOE NepemMe-
LUMBaHWe, HenpepbIBHYIO GUIbTPaALMIO U NOAO-
rpes xuakoct o 40 °C, MOXHO LOBECTU Ka-
TOJHYO MAOTHOCTL Toka Ao 30 A/am?, yckopus
TEM CaMbIM MPOLLECC 3/1eKTPONN3a.

Kucnble cynbdaTHble anekTponuThbl CIOCOOHbI
BbIPY4MTb B TOM Cy4ae, Korpa OTCyTCTByeT BO3-
MOXHOCTb MPUrOTOBNEHUS CrieLanbHbIX PpacTBO-
POB, NpeaHasHaYeHHbIX Ans HeNoCPeACTBEHHO-
ro MefHeHWst xenesa v ero cnnasos. U xoTs
paboTa ¢ cynbdaTHbIM 31EKTPONNTOM NpU OT-
CYTCTBUW NOACNOS BECbMa 3aTPyAHEHa, 4TO CBS-
3aHO C KOHTaKTHbIM BbiMaAeHMEM Meaun Ha no-
BEPXHOCTY 3aroTOBKM, NPW BBEAEHUN B pacTBOP
crneumanbHbiX OpraHn4yecknx fo6aBok, TOpMo3s-
LWMX NPOLLECC KOHTAKTHOro obmeHa, nosenseT-
CSt BO3MOXHOCTb NMOJTy4eHNs1 U3 TakMX COCTaBOB
NOKPBITUIA, [AOCTATOYHO MPOYHO CLIEMEHHbIX C
Martepuanom ocHoBbl. Hanbonee AOCTYMHbIMU
OpraHM4eckuMn COeAMHEHUIMU, NPUTrOLHLIMU
ON19 3TON Lenu, aBAsioTCa XenaTuH U CTONSAPHBIN
knen. Npumepom anekTponmTa AaHHOM pasHo-

BMAHOCTM aBnsieTcst peuent Ne2. OT ctaHpapT-
HOro cynbhaTHOro pacTsopa OH, MOMUMO Hau-
4ns opraHuyeckoi 1o6aBKkKU, OTANYAETCS NMOHU-
XEHHOW KOHLeHTpauuen conen mMegnm v nosbl-
LIEeHHbIM COAepXaHWeM CepHOn Kncnotol. MNpu
OTCYTCTBUW XeNaTUHa ero MOXHO 3aMeHUTb TeM
Xe KONM4eCTBOM J1I060ro KonareHoBoro CTonsp-
HOro Knesi: KOCTHOro, Me3apoBOro Man pbibbe-
ro. Mepep, npurotosneHnem paboyero pacTeo-
pa ykasaHHble KOMMOHEHTbI pacnyckatoT B Ten-
Noil Boae [0 nonyyeHns cuponoobpasHoli mac-
Cbl 1 yXXe B TaKOM BUAE BNVBAIOT B 3NIEKTPOINT.
BBoaMTb yka3aHHble 06aBKM cneayeT o4eHb 0C-
TOPOXHO, ManbiMy NOPLUMSIMA U B CyMMapHOW
KOHUeHTpauuu He 6onee 0,8-1 r/n, He 3abbiBas
BbINOJIHATL NPOBHYI0 06paboTKy 3aroTOBOK NOC-
e KaxA0i KOPPEeKTMPOBKM COCTaBa 3NeKTPOIn-
Ta.

HavaTtb 06pabGoTky aetaneli B NnpenanoxeH-
HOM pacTBope Heo6XxoAMMO C Tonyka Toka.
MpakTnyeckn 3To OCYLLLECTBASETCS CNeAYOLLMM
o6pa3oM. BHavane Ha anekTpoax BaHHbI ycTa-
HaBnMBaeTca HanpsxeHue 5...7 B, nocne yero
3aroTOBKM OMYCKAaIOT B 3NeKTponuT. [lanee o4eHb
BbICTPO B TeyeHue 1...2 C HanpsikeHne nosbILLa-
10T TakvM 06pa3om, 4ToObl KaToaHas NNOTHOCTb
TOKa NpeBblILLana MakcMManbHO AONYCTUMYIO A5
AaHHOro coctaea BennyuHy B 3...5 pas. Yepes
30...60 ¢, He06X0ANMBIX AJ1S1 MONIHOTO 3aTArvBa-
HUS MOBEPXHOCTU AeTanent Medpio, Cuay Toka
nnaBHO B TeyeHne 1,5...2 MUHYT yMeHbLUIAT 0
HVXHeNn [onycTMMon rpaHumubl. Mo mepe Hapa-
LLIMBAHWUS TONLMHBI 0CaAKa NAOTHOCTb TOKA MOX-
HO yBenn4nTb. Becbma nNpocT no coctasy xo-
pupgHo-aueTaTHbI anekTponuT Ne3, npegHasHa-
YEeHHBbIV 4151 HENMOCPEACTBEHHOrO MEAHEHNS Xe-
nesa v ero cnnaBoB. AnekTponnT Ned npumeHs-
eTcst Npy HeobXoAMMOCTH NosyyeHns nonybne-
CTALMX NOKPLITUIA NPU KOMHATHON Temnepary-
pe. Tak xe akcnnyaTupyetcs anektponut Neb.
Bnaropgaps Hanuunio B Hem HebOoNbLLIOro Konu-
4yeCcTBa XPOMOBOr0 aHrnapuaa, KoTopbin adpodek-
TUBHO pacTBOpPSieT KPYMHbIe KPUCTanbl U Hapo-
CTbl Mey, NOSIBNSETCSH BO3MOXHOCTb MOJTyHEHNS
NNOTHbLIX PABHOMEPHBbIX MOKPbITWIA 6ONbLLOK TON-
LLMHBI NPU MOBBILLIEHHBIX MIOTHOCTSAX ToKa. Mpwu-
JIMYHOW NPOM3BOAUTENLHOCTLIO 06nafaeT BaH-
Ha Neb. MNokpbITnS, ocaxpaemble B HeW, cogep-
Xat HebonbllOe KONNYECTBO Hukens. Ee nosbi-
WweHHas paboyas Temnepatypa no3BonseT yse-
NM4MBaTb NIOTHOCTb TOKA, KOTOPas nNpu nepe-
MeLUMBaHUM PACcTBOPA CXaTbIM BO3AYXOM MOXET
pocturaTte 10 A/om?2.

MpurotoBneHune KMCNbiX CynbdaTHbIX ANEK-
TPONUTOB TPYAHOCTEN He npepactasnseT. BHa-
yane Heo6x0OMMO PaCTBOPUTL CynbdaTt mMeau,
npuyem fenaTb 3TO NlyyLle BCEro B Tenon um
ropsiyen Boge. locne oxnaxaeHus pactsopa oo
KOMHaTHOM TemnepaTtypbl X1AKOCTb GUILTPYIOT,
a 3aTeM B Hee OCTOPOXHO BJIMBAIOT CEPHYIO KNC-
NOTY, TOHKOW CTPYWKOM W NpU HENnpepbIBHOM
nomelLunBaHuM (MHa4e BO3MOXHO ObICTpoe pa-
30rpeBaHue XuakocTu u ee pasbpblarnBaHue, a
3TO CNOCOGHO MPUBECTU K TSKENbIM 0XOram).
CnepyeT NOMHUTb, YTO PACTBOPUMOCTb MELHO-
ro Kynopoca 3Ha4nTeNbHO CHWXAeTCs C yBenu-
YeHVeM KOHLEHTpaLmm KUCnoThl. [Mpuy NoBbILLEH-
HOM copepxaHun cynbdarta Meay OH BbIKPUC-
TanNM30BbLIBAETCS HA CTEHKAX BAaHHbI U, YTO eLle
XyXe, Ha aHoje, 3aTPyAHsAS NPOLECC 31eKTpo-
nu3a. Bcneacrene 3TOro nony4aemble 0Canaku
MMEIOT KPYMHOKPUCTANIIMYECKYIO CTPYKTYPY. ns
YCTPaHEHUs! JAHHOrO SIBNEHWSI cnepyeT yMeHb-
LINTb KOHLEHTPALIMIO coneli Meaun B 9N1eKTponn-
Te, pa3basBuB ero Bofoi. MNpu HegoOCTaTOYHOM
coaepXaHu CepHOM KUCOTbl NOMY4aloTCs PbiX-
nble, rybyatble, 1erko cTuparoLLecs 0caakm, co-
BEPLUEHHO HENPUroaHble Ans NPaKTU4eCKuX Lie-
neit. OQHOBPEMEHHO 3TUM CHWXAEeTCs pacceu-
BaloLast cCnoCoBHOCTb BaHHbI, @ aHOAb! MOKPbI-
BalOTCS TOHKMM HaneTom. OTOT HaneT nmeet
NoBbILLEHHOE 3NeKTPUYeckoe COMpOTUBNEHNME,
BC/ICTBME HYero MAOTHOCTb TOKA CHMXaeTcs
4yepes HaACKOJIbKO MUHYT MOCAe Havyana npouec-
ca anekTponm3a. B Takom cnyyvae B anekTponmT
Heo6xoaMMo [06aBUTL YNCTOW CEPHOWN KMCNO-
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Ta6nuua 20/ cnnasbl

[leHNs CnNaBOB HU-
Kenb-meab notpedy-

Thl B Konuyectse 10% oT NnpeanncaHHoro peuen-
TYpoOMn.

OyeHb KpacuBbIii BHELLIHWUIA B, UIMEIOT NOKPbI-
TUS U3 CMNaBOB Ha OCHOBe Mepawm. 1o cpasHe-
HUIO C YACTO MeAHbIMU OCaKamu Takvue Criasbl
nmMetoT 6osiee BbICOKYIO MEXaHNYECKYIO MPOYHOCTb
1N KOPPO3MOHHYIO CTOMKOCTb. 10 NpuymHe noHu-
>XEHHOW NPON3BOANTENBLHOCTU BaHH HAHOCUTL Ta-
KMe MOKPbITUS LienecoobpasHo TOMbKO Ha npea-
BapUTENbHO OCAXKAEHHbIN CI0M Meaun JOCTaTO4YHOM
TONWMHbI. B 1726/1.20 naHbl cocTaBbl, NO3BOJNSA-
lolMe Nony4YuThb CrlaBbl TUMA NnaTyHei, peLen-
Tol Nel n 2, MeaHO-0NOBSIHHbIEe GPOH3bI - pe-
uentbl Ne3, 4 1 MeHO-HUKeneBble cnaaBbl TMNa
MOHenb-meTann - peuent Ne5 n tuna
menbxuop, peuent Ne6. LiseT nonyyae-

I0OTCA aHOAbI N3 cnna-
BewecTBO, r/n Ne1 Ne2 Ne3 Ne4 Ne5 Ne6 Ba, COMEPXALLEro
Cynbdar mean 40-55 | 25-35 | 20-30 | - | 23-27 | 120-135| 60...70% Nin 40...30
% Cu pns anekTponu-
dropug Mmean - - - 9-10 - - Ta Ne5 v 3 menbxumo-
pa ans peuenta Ne6.
CynbdaT umHka 35-55 - - - - - BO3MOXHO  Takxe
rmapodocdat umHKa - 35-45 - - - - npumeHeHne pas-
A€eNbHbIX aHOA0B C CO-
Xnopug onosa - - 3-5 | 2225 - - OTBETCTBYIOWMM Pac-
npeageneHnem Ux nno-
Cynbdat Hukens - - - - 480 | 310-330 waneii. Ans aTMx
rMD,pOKCVI,EL HaTpUs 80-100 - - - - - CnnaBoB oNTUManbHoOe
COOTHOLLIEHWE KaTOf-
Optodocdat HaTpust - - 180-200 - - - HOIA M @aHOZIHOWM NyoLLa-
Kanus-HaTpus ov cocrasut 1:1.
raron P 380-420| - - - | 2530 2530 3asepwalnumii
3Tan 06paboTkm 3aro-
MupodocdaT kanus - - - 350 | 65-70 | 65-70 TOBOK HayMHaeTcs C
XUMUYECKOro wunu
f'apogocpar - 25-50 - - - - 3NeKTPOXMMUYECKO-
aAMMOHUA
ro nonuposaHus. Mx
TpunoH b - 20-60 - - - - peuentypa u pexu-
X _ R R 0.9-0.4 R R Mbl 06pa6GoTku cee-
enatt 7 AeHbl B Tabn.21. Ok-
Optodocd. k-Ta R 60-120 _ _ _ _ cnayaTaumus u CocTas-
(nn.1,7), mn/n NleHne  yKa3aHHbIX
Temnepatypa ,°C 45-50 | 18-24 | 18-25 | 18-25 | 55-60 | 55-60 | BaHH TpyAHocTem He
npepctasnset. Ong
PH - 1,1-2 - - 9,2-9,6| 9,2-9,6 | npuroToBneHns co-
crasa Nel k pacTBopy
Mn. Toka, A/om? 1-1,5 1-25 0,5-1 1-2 0,5-1 | 1,5-20 CEepHOI KMCNOTBI A0-
Conepx. meau, % 70 | 90-95 | 80-90 | 80-90 | 30-40 | 80 | "VBAIOT NEpeKCt BO-
[opoga, a 3aTem cTa-

6MAn3npyoLLyo [o-
6aBky. B kauectBe nocnegHel 06bIYHO UCMOSb-
3yeTCs 9TUOBLIA CIUPT, FMNLEPUH UK STUNEH-
ravkone. HepoctaTkoM aToro peuenta siBnsieT-
Csl ero HelTPanbHOCTb, BbI3BaHHAS Pa3N0oXeHU-
em neprungpons. No3ToMy JaHHbIi KOMMOHEHT
BBOAUTL HEOOXOAMMO HEMocpeACTBEHHO nepes,
pa6oToii. Mpun TpaBneHnu B cocTaBax, coaepxa-
LLIMX A30THYIO KNCNOTY, BblAENSETCS KOPUYHEBBINA
1 04eHb efkui abim. [oaTomy onepaummn Tpas-
NeHVst fonyckaeTcs MPOBOAUTL TONbKO MNP Ha-
JIN4MM XOpOLIEen NPUHYANTENIbHON BbITSXHOMN
BeHTUNALMN. CHUXeHne Bnecka sBnseTcs B 0C-
HOBHOM CIe[ICTBMEM MOHUXEHWS KOHLIEHTPaLMK
a30THOW KMCNOTbI, YPE3MEPHOTO YMEHbLUEHNS!

Temneparypbl nnn obLLero uctolleHns paboye-
ro pacTteopa.

Mpu paboTe ¢ pacTBOpammn NONNPOBaHUS cne-
[lyeT y4uTbIBaTb, 4TO Bpemst 06paboTku B aKTuB-
HbIX pacTBopax, a ux peLenTtypa NnpyBOAMTCS o4
HEYETHbIMM HOMEPaMK, yKa3aHo B cekyHaax. T
COoCTaBbl Hanbonee NpuroaHsl Ans 06paboTkn fo-
BOJIbHO TOJICTbIX CIOEB, KOrAa UCKIIo4eHa onac-
HOCTb YPE3MEPHOro CbeMa MeTanna. Xummnyeckoe
MONMPOBAHNE TOHKNX raslbBAHNYECKNX U XMUYEC-
KMX MOKPbITWIA Ny4LLe BCEro OCYLLEeCTBASTb B MeA-
neHHo paboTalowmx BaHHax. PeuenTtypa nocne-
[HUX yKa3aHa Mo, YeTHbIMY HOMepamu, a NPOLON-
XUTENbHOCTb npoLiecca - B MuHyTax. MNpoTpasnu-
BaHWe BeAyT [0 NOSIBNEHWS YCTOWYMBOrO MeTan-
nunyeckoro 6necka. Peuentbl Ne1-4 npesHasHaye-
Hbl AN 06paboTkM Meay 1 ee CnNnaBoB C Comep-
xaHuem Cu He meHee 80%. B coctaBax Ne5 1 6
BbINOJHAETCS XMMUYECKOE NONIMPOBaHNE NaTyHel,
a B pactBopax Ne7 1 8 - MeJHO-0MOBSIHHbIX Criia-
BOB. [IN11 MEHO-HNKeNeBbIX CMIABOB UCMOJb3YIOT-
cst peuenTbl Ne9 1 10. B atoin xe Tabnuue nop,
Ne11 nomeLueH cocTas Havbonee pacnpoCTpaHeH-
HOW YHMBEPCANbHOW BaHHbI 3IEKTPOXMMUYECKOrO
nonuposanus. Mpn o6paboTke B Heli aeTanu 3a-
BELUMBAIOTCS Ha aHone. B kayecTBe matepuana
[ KAaTOLOB NPUMEHSIETCS CBUHEL, 6O Koppo-
3uiiHocToikas ctanb 12X18HIT. B xone onucaH-
HbIX MPOLLECCOB Ha MOBEPXHOCTH 3aroToBOK 0b6pa-
3yeTcs CI0M TPaBULHOrO Lnama. lNocnepHve yoa-
naioT B pactsope Ne12 v nocne npoMbIBKv nosep-
XHOCTb MeTasa nofgepraeTcs akTMeBauymn B CO-
crtaBe Ne13.

MocnenHum atanom 06paboTku feTaneit se-
nsieTcs npuaaHve ee NoBepXHOCTY AeKopaTUB-
HOWA OKpacku 1, ecnu 3T0 HeobxoaMMO, naccu-
BaLus NOBEPXHOCTMU. VI3 BCel BO3MOXHOW LiBe-
TOBOW raMmbl Bbibupaem: 6enblii, TEMHO-KOPWY-
HeBbIl 1 YepHbIi LBeTa ™®8. 06 okpaluMBaHUM U3-
[enuii n3 xenesa v ero CniaaBoB yxe 6bIno cka-
3aH0 B «PX» Ne3/2000, Tak 4TO BO3BpaLLaThCs K
3TOMy BOMpocy He 6yaem. OpHako GbiBaeT 1 Tak,
4TO OKCUAHbIE W T.M. NNEHKN He obecneynBaloT
[0CTAaTO4HOM KOPPO3MOHHOM CTOMKOCTN 3aroTo-
BOK, BbIMOMIHEHHbIX U3 YePHbIX MeTannos. B Ta-
KO cuTyaummn npuberaioT K 3aliMTHO-AeKopa-
TUBHOMY HWKENNPOBAHMIO MOBEPXHOCTU n3pe-
nus. 9Ta onepaums B NPUHLMNE HUYEM He OT/In-
4yaeTcs OT PYHKLMOHANBHOIO HUKENNPOBAHUS,
KOTOpOe 6blNI0 ONUCAHO BbIlLE, 3@ UCKIIOYEHN-
M O[IHOrO HI0aHCa: NPV NOKPbLITUM CTanN HUKe-

Ta6nuua 21/ nonuposanue

MbIX MOKPBITUI - OT PO30BOr0 Yepes pas-

JMUHBIE OTTEHKM XENTOro [0 BEN0ro C Be“h:i‘/’;“’ Ne1 | Ne2 | Ne3 | Ned | Ne5 | Ne6 | Ne7 | Ne8 | Ne9 |Ne10| Ne11 | Ne12| Ne13
CUHUM OTTEHKOM.
anI pa60Te C 3N1IeKTPONNTOM Ne1 CepHaﬂ K-Ta, 100 30 400 80 _ - - _ _ - 150-300 _ 100
aHOAb!I [LOMKHBI BbITb M3roToBneHsbl na |(M1.1,84)
natyHu J168. ina coctasa Ne2 6onblie |ConaHas k-Ta, ) ) 5 1 10 ) ) ) ) ) ) ) )
noaxoaaT pasfesibHble aHoabl 3 meaun |(nn.1,19)
Y LMHKa, NPUYEM COOTHOLIEHNE UX TIO- [ Asorhag k-Ta,
Wanei AOMKHO GbiTb MPUMEPHO 7...9 K [(ny 1.4) - - 100 | 20 | 20 - 65 | 210-230 | 300 | 200 - - -
1. Kpome atoro, Heobxoaumo npepnyc- y
MOTPeTb pasfesibHblii NOABOJ TOKA K (n';qucgg;‘ k-Ta, - - - - 40 30 5 - 700 | 400 - - -
KaXZaon rpynne aHoA0B C BO3MOXHOC- -
Tbl0O WHAMBUAYANbHOW PErynMpoBKM Oproo. k-Ta, _ _ _ _ 40 _ 30 | 770-790 _ 400 | 300-650 _ _
cunbl Toka. Mpu pa6ote ¢ anektposnn- |(M1. 1,7)
Tamu OGpPOH3MPOBaHMA Kcnonb3yTea |Mepekuch 50 ) ) ) ) ) ) ) ) ) ) ) )
aHoAbl U3 IMCTOBOW XenToi B6poH3bl, |Bopopoaa 30%
Hanpumep, bp.0®10-0,1, Bp.OP7-0,2 Crabunnanp.
M T.n. ONTMMAJIBHOE COOTHOWEHNE 0= [ 1oaea 10-15] - - - - - - - - - - - -
Laaen katoga n aHogos ot 1:2 0o 1:3,5 A
Kak npu NaTyHMPOBaHNM, TaK U pu no- | ngﬂ‘;pmr/ﬂn - 350 | 300 | 50 - - - - - - 30-80 | 100 -
KpbITUK feTanei 6poH30i. Ons ocax- P ’
Xnopua 050 - | - | - 160 1 ; - - ; -]
HaTpud, r/n
Cynbdat ) ) } } ) 80 ) ) ) } : ) )
88 3T0 CBS3AHO He CTOJIbKO C XeNlaHnem meaw, r/n
He npeBspaLlaTb pagnoxypHan B ¢uavan Temnepatypa,
XM W KUSHI, 3 B NepBYI0 OYepemh G |oC 25-35|30-35| 18-30| 13-18|25-30| 18-25|18-25| 15-20 |70-80|18-25| 60-80 |30-50(20-40
TeM, 4TO Ha MOW B3rNsn He CTOUT AenaTtb Bpems ¢ unm o 02 060
nonyras 1 annapara, KoHCTPykuws kotopo- | 2PEM#, A0 |mo10| 60 | mo4 |20-60/20-60| 1-5 | 0,53 | 2-3 | mo2| 1-10 | A0= A
ro npegnonaraet «CTPOrWiA W cypoBblit»  |MUH. 180 MWH. | C
High-End ausaiH. Mn. Toka, 15-80
. o - - - - - - - - - - = - -
MMeeT MeCTO T.H. MHPEKUMOHHbIN A/av?

npouecc.
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Ta6nuua 22/ naccuBaums

BewecTBo, r/n Net Ne2 Ne3 Ne4 Ne5 Ne6
AHrMapua xpoMa - 25 20 - - -
Cynbdart xenesa - - - 9 - -
Cynbdat Hukens - - - - 50 50
Cynbdat umHka - - - - 25 25
Cynbdat HaTpus - - - 100 - -
Buxpomat Hatpus 20 - - - - -
Auetart HaTpus - - - - - 15
Popanupa kanua - - - - 32 30
Cynbdat aMMoHua - - - - 15 15
PopaHng ammoHust - - - 6 - -
Toomorr | - | -]
e I N R R R
YKcycHasi k-Ta, } } 5 ) ) }
(nn.1,05),mn/n
Temnepatypa ,°C 25-30 | 20-25 | 25-30 | 20-25 | 18-25 30-40
Bpewms, MuH. 10 10 10 1-4 - -
Mn. Toka, A/pm? - - - - 0,1-0,15| 0,15-0,3
Marepuan aHonos - - - - Ni Ni

Ta6nuua 23/ xuMHu4eckoe oKpaluMBaHue

BewecTBO, r/n Ne1 Ne2 Ne3 Ne4
SSZV(I)BHHM kap6oHaT 200 ) } B
Cynbdat meam - 105 50 50
Cynbdat Hukens - 20 - -
MepmaxraHat kanms - - - 5
Xnopupg, kanus - 45 - -
Tuocynbdat HaTpus - - 50 -
HawartbipHbiin cnnpT 25% 1n - - -
Temnepatypa, °C 15-35 90-100 60-80 18-25
Bpewmsi, MUH. 25-30 no 10 no 20 no 60

Ta6nuua 24/ aneKTPOXUMUYECKOE OKpalUMBaHUE

BewecTBO, r/n

Ne1

Ne2

Ne3

Ne4

NeS | Ne6

Ne7

Cynbdat megn

25 - 4

Cynbdat Hukens

25 - -

CepHas neyeHb

AueTtaT meamn

TMapoKCHA HaTpus

- |4060 - - -

HuTpat HaTpus

- 510 - - -

Cynbdug, Hatpus

MepmaxraHat
Kanus

Mepcynbdar kanusa

'vnoxnopua kanus

AMMOHMNS xnopuz,

0,5

AueTtaT aMMOHUS

50

Temnepatypa, °C

80-90

60-65

50-80

95-97

100 | 100

100

Bpems, ¢

20-30

no5

no 20

2-3

no3 | no10

no 10

Mn. Toka, A/am?

0,6-1

NleM BaXHO CHU3UTb
KONMYeCTBO MOp B
OCaXOEHHONW MneHke.
B npotusHOM cnyyae
pXaBuMHa, NPOHMKa-
lowas nog cnov me-
Tanna, 6biCTpo paspy-
WNT ero. 3akpbiTb
nopbl B HUKENEBOM
NOKPbITUM MOXHO C
NOMOLLbIO ABYKPATHO-
ro ocaxaeHus metan-
na. ina aToro nepsbin
CNnou Hwukensa noga-
TpaBnuBaloT B Teue-
Hue 3...5 ¢ B 50%-HoM
pactBope a30THON
KMUCNoTbl 1 panee,
nocne TwaTteNbHOWN
NPOMbIBKM BOJOW, 3a-
roTOBKY MOKPbIBAIOT
MeTannomM BTOpPOW
pa3. Bropoe nokpsbl-
Tne 00653aTeNbHO Bbl-
NoNHAEeTCH B UCTO-
LWeHHOM pacTBope,
T.e. B KOTOPOM yXe
6bII0 OTHMKENMpPOoBa-
HO 60sbLIOE KOMnye-
CTBO geTtanen.

Mpwn BbINONHEHUN
3aroToBkKM M3 Meau
WM ee CnniaBoB HyX-
Abl B ABYXCNONHOM
HUKENMPOBAHUMN HET,
NocKosbKy 3TV Mare-
puanel 1 Tak obnaga-
10T AOCTATO4YHOW yC-
TONYMBOCTBIO NPOTUB
Koppo3un. Ho 3gecb
©CTb Apyras TOHKOCTb,
n ecnu et npexHeb-
peyb, TO npouecc
ocaxpeHus metanna
He noipeT. 3T0 CBA-
3aHO C TeMm, 4To Yy
MeN MEHbLUNIA anek-
TpooTpuuaTenbHbIN
noTeHuman no oTHo-
LWEHMIO K HUKENO 1
TONbKO NpucoeaunHe-
HUWe UAn KacaHue c
petanbto 6onee anek-
TPOOTpULATENbHbIX
METannoB, Hanpumep,
anioMuUHNUS, xenesa
[AcT cTapT BCeMmy
npoueccy, noaTomy
3arotoBka [[0JIXHA
ObITb 3aBeLLEHA B pa-
CTBOP Ha anioMuHne-
BOW MAM CTanbHOWM
npososioke. B kpaii-
HeM cnyyae nocne
onyckaHus petanv B
pabouyto BaHHY K Hel
Heo6X0aMMO MPUKOC-
HYTbCS aNOMUHUEBLIM
VN XeNnesHbIM npea-
meTtom. lpu aTom B
MeCTe KOHTaKTa Hauu-
HaeT 0CaxAaTbCs HU-
kenb. MocnegHuid, 06-
napas BbICOKOW kara-
N4eCcKoi cnocobHoC-
Tbi0, Kak Obl «3apaxa-
eT» BCIO MOBEPXHOCTb

netann,

Ecnn Bbl xenaete
COXpaHUTb ecTe-
CTBEHHbI  6enblii

LuBeT HUKEeNMPOBaH-
HOVi MOBEPXHOCTU, TO
3aBepLiawmm aTta-
nom o6paboTkn 6y-
AeT naccuBaums no-
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JIYHEHHOrO MOKPbLITUS. DTO OCYLLECTBSETCA B
coctaBax Ne1-3 ra6a.22. MNMpu Heobxognumoc-
TU NAEHKY HUKENsi MOXHO OKPacuTb B YepHbIi
uBeT. Jlocturaetcs 310 ABYyMS cnocobamu.
MepBblii U3 HUX 3aknoyaeTcs B 06paboTke B
pactBope Ne4 1ab6n.22. Bo BTOpoM cnyyae Ha
cnovi 6enoro HUKens ranbBaHNYECKMM Cnocobom
0CaXAAl0T T.H. «<4ePHbIN HUKEeNb». [na aToro cne-
AyeT Bocnonb3osaTtbes petentamu Ne 5 nnm Ne6.
CnepyeT 3aMeTUTb, 4TO MO NPUYMHE HU3KOW KOp-
PO3MIAHON CTOWKOCTU YE€PHbIE HUKENEBbIE MOKPbI-
TUS KaK CaMOCTOSTENbHbIV BUL 00paboTku He
NPUMEHSIIoTCS.

W3 «MefHOM» rpynnbl METanIoB laTyHb Haun-
6onee nerko nopnaeTcs npoueccamM oKpalluu-
BaHusA. VI3 YNCTO «XMMUYECKUX» PACTBOPOB, KaK
npaswio, npumMeHsieTcs coctas Nel us 1a6s1.23.
Hepocratkom aToro cnocoba sBnseTcs peskuii
M HEeNpuATHbIA 3anax ammuaka. KopuuHesbiii
uBeT focturaeTcst npu o6paboTke NaTyHHbIX Ae-
Taneii B pacteopax Ne2-4. B 3aBucmMmocTt ot pe-
LenTypbl U XMMUYECKOro cocTaBa meTanna no-
JIY4UM LiBET OT KPACHO-KOPUYHEBOTO (LIBET Kpac-
HOro aepesa) Ao rnybokoro 6apxaTHOro YepHo-
KOPWU4HEBOro.

Jins okpalmBaHus Meay B YEPHbIN LBET yalle
BCero npuberaiot K aNeKTPoOXuMmuveckoi 06-
pa6otke B pactsope Nel 7a6s1.24. Mocne npu-
rOTOBNEHWS AAHHbI 9NEKTPONNT HyXaaeTcs B
npopaboTke nof, TOKOM Ha C/y4aiHbIX MeaHbIX
aHoAax [0 MosiBNEeHUst yCToin4YmMBoro rony6osa-
TOro oTTeHka. B npouecce okpalumaHnus getanb
3aBeLUMBAlOT Ha aHof, KaToAbl U3 KOPPO3NOHHO-
cTolikoli ctanu. CoctaB Ne2 aBnsieTcs ctaHoap-
THBIM PACTBOPOM XMMUYECKOrO YePHEHNSt Meaun
W LUMPOKO MPUMEHSIETCS B MPOMbILLIEHHOCTHU.
Ero xapakTepHoli 0COOEHHOCTbIO SBSIETCS BHE-
3anHoe Bble/neHre Ny3blpbkoB KMCN0POoAa Ha no-
BEPXHOCTU 3aroTOBKM, Y4TO YKa3blBAeT Ha OKOH-
yaHue npouecca 06paboTku. MNonyyeHHas okena-
Hasi nieHka umeeT rinyboKunii YepHblii LBeT 1 Bne-
CTSILLYIO NOBEPXHOCTb. OueHb cTapslii, HO obec-
neyvBatoLLMii NONTy4eHne XOPOLLNX Pe3ynbTaToB
peuent Ne3 Ha OCHOBE «CepHOI neveHn». ATUm
e pacTBOPOM MOXHO XOPOLLO OKPaCcWTb NaTyHb
W yOOBNEeTBOPUTENBLHO CcTanb. Ecnu Bbl XenaeTe
nony4YnMTb Ha MeLHON MOBEPXHOCTU rny6oKunit
TEMHO-KOPWYHEBBIN LiBET, TO MOXEeTe BOCMOJIb-
30BaTbCst cocTaBom Ne2 13 1abn.23. Bpemsi 06-
paboTkun onpepenseTcs BU3yasnbHO.

TpyaHO NoAAAITCS XMMMNYECKOMY OKpaluvBa-
HUIO GPOH3bI, YTO CBSI3AHO C MPUCYTCTBMEM B
MX COoCTaBe O0Ba, NpUYeMm cnegyeT NOMHUTD,
4TO YeM ero Gosnblue, TEM CNOXHee OCyLLeCTB-
NeHue npoLiecca. U Bce xe CyLecTByeT HeCKO b~
KO NPOBEPEHHbIX PELLenToB, MOKa3aBLUNX HemMo-
xue pesynbratel. OHM NOMeLLEeHbl B Tab1.24 nop,
HoMepamu 4...7. Bce 3Tn cocTasbl MO3BONSIOT
nosy4vTb LiBeTa OT CBET/I0-KOPUHYHEBOr 0 A0 Yep-
HO-LLOKONAAHOMO U YUCTO YEPHOro B 3aBUCUMO-
¢tV oT BpemeHu. OctaeTcsa 0o6aBuThb, 4TO LBET-
Hble NNEHKN Ha MeJu ¥ ee crnaeax nogseprarb
naccvBauuu Henb3s, T.K. 3TO MOXET NPUBECTU K
nx paspyLueHunio. MokpbITUS Ha OCHOBE MEeAHO-
HVIKeNeBbIX CNNABOB XMMU4eCcKol 06paboTke He
nopnexar.

Mocne NOMHOro BbICbIXaHUS U3AEeNNs NPOU3-
BOJMTCA T.H. 3anonHeHue nokpbiTus. [ns uget-
HbIX OKCUAHBIX MNEHOK U HUKENEBbIX MOKPbITUN,
HaHEeCEeHHbIX Ha 3arOoTOBKW 13 YePHbIX MEeTannos,
3Ta onepaums aBnseTcs o6s3aTensHo. MpakTu-
4ecku OHa OCYLLEeCTBASeTCs cneaylowmum obpa-
30M. [OBEPXHOCTb MOKPLITUS Crnerka cMasblBa-
eTcs Ba3e/MHOBLIM NGO MHBIM HENTpanbHbIM
MWHepasibHbIM MacioM, Mocne Yero getasnb no-
MeLLaloT B CYLUWIIbHBIN TepMoLLKad, NPorpeThii
no 80-110 °C. BeloepxwvBaloT nsgenue npu ta-
Kol Temnepartype 5...8 yacos, 3aTeM MeNeHHO
oxnaxpaaloT. 3nnwikun xupa TwartenbHo yaans-
10T KakKMM-MB0 OpraHNyecknM pacTBopuTenem,
Hanpumep, 6eH3NHOM.

Ha 3TOM 3KCKYpC B «payamno-XumMm4eckyio»
TEXHONOTNIO MOAXOAMT K KOHLLY, XOTS npu pac-
CMOTPEHUN CMOCOBGOB U3rOTOBNEHWUS TeX UNn
WHbIX Y310B K 3TUM BOMPOCaM NpuaeTcst Heo-
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MI3MEPEH U

YHuBepcanbHbii1 YacTOTOMEP

Ha OA4HON MUKpOCXeme

B.[loporuH, r.LLInona Yepkacckoii 06s1.

B npakTuke pagunoniobuteneii 6oiBwero CCCP ncnonbayetcs
MHOXEeCTBO YaCTOTOMEPOB, OTNHAIOLLMXCS KakK TEXHUHECKUMM BO3-
MOXHOCTSMU, TaK M CXEMHbIMW peLleHnsaMun. Ho Bce OHM, NOCTPO-
eHHble Ha JOCTYNHOM Toraa paavoniobuTensm aneMeHTHo 6ase,
MMeloT 6OJbLLOE KONMYECTBO KaK AUCKPETHBIX PAANO3NEMEHTOB,
Tak 1 MUKPOCXEM.

Mpepnaraemelit HaCTOTOMEP BbIMOSIHEH HA OAHONM MUKPOCXe-
Me, MUHUMYME AVMCKPETHBIX AIEMEHTOB U MOXET BbINOMHSATL Cre-
LyloLme n3mepeHus:

dicd456785
o]

Bl

HbllA TOK CBETOAMOO0B MOXET cocTaBnsaTb A0 400 MA.

Mpwbop npocT B akcnnyaTaumun. YnpasneHne CBOAUTCS K Bbl-
6opy pexvmMa paboTbl nepeknoyatenem SB4:

1.YHactoTomep

2.N3meputens nepropa

3. NamepuTenb OTHOLWEHMS HYacToT

4. lamepuTesib BDEMEHHOro UHTepBana

5. Hakannusawowwmii cHétumk

6. KoHTponb,

4acToThl a Takxe Kk BbiOOpY AmMana3oHa M3MepeHuin nepeksioyatenem
nepuoga SB3 (no mnaawemy paspsagy):
OTHOLLEHUS YacToT 1.0,01c/1Ty
BPEMEHHOro nHTepsana 2.0,1c/10TIy
CYET (paboTaTb Kak HakanaMBaOLLMIA CHETUMK) 3.1c /100y
NPOM3BOANTL KOHTPOJIb OT BHYTPEHHEr0 reHeparopa. 4.10c/1kly.
Kpome Mukpo-
> 58 Cxembl 7216A B npwu-
C5 L c6 + 1 c7 1. cs L
181 68mMK T 68MK T 0,1MKk =T 0,1MK =T 6Ope 1Cnonb3oBaHbI
7 a pPesnCcTopbl MOLLHOC-
K 2 10 b o0 0,125 BT, KOH-
aHan Il y—= T .
3 o nencatopbel C1-C3,
5 e C6, C7 kepammyec-
»8 162 ; Kve, CBETOAMOAHbI
Kanan | >—— y b uHamkaTop cobupa-
I 6| eTcs U3 BOCbMU Ln®-
611 2 7381013 €1 _ 11 2 76310‘3 1 POBbIX 7-CErMEHTHbIX
; —Ib fl_lb NHANKATOPOB C 06-
g g
B\ sBf . —IC el_l wmm anogom AJIC
el LI il LR 3216, AJIC3245,
27 DD1 he1 99 4 T T T T T T Hes 39 14 AJIC3376, AJ1C342b,
7216A “10 Mru’ “4 ry KUnu 016, KUML,
R1 01r. Keapu, manora-
22« 15 o
c1 16 6apuTHbIA Ha 10 MIL,.
27 " 1; [na HopmanbHOM
I T 2 paBoThl Cxembl Ha
R2 = 21 BX0Abl HeobxoAnmo
10m T 22 nogasaTb CUrHan
w 25 23
TTN yposHsa. Mopor
Al ZQ1 R3 1[2(3 4
C2 10 Mruy 10¢ nepekoyYeHns no
5/25 I ey S = o1 - Hos BXOZlaM MUKPOCXEMbI
B HG1 - H
SB2 112(314]56 ATIC3246 2B, nosIomy aons us-
T 13 3 — ! MEPEHWUI ManbIX CUr-
— T
5 _lcsca | R4 SB4 Hanos BxoZ4 npubopa
l 68 10 o HYXHO MOZKIOMMTS K

PesynbTaTthl BCEX N3MepeHuin BbIBOAATCS B LMPPOBOA hopme
Ha BOCbMMPa3psagHOM CBETOAMOAHOM nHAMKaTope. Makcumans-
Has namepsiemas yactota - 10 M. B uHbIX pexvimMax uamepenus
MakcvmManbHas BXogHas yacroTa - 2,5 Mlu.

YNpoCTUTb 3NeKTPUHECKYID CXeMy 4acTOTOMepa Mo3BoSSeT
MCMNONIb30BaHWE U3BECTHOW W MOMyNsapHON 3a pybexomM HeLopo-
rov mukpocxembl Tuna 7216A. OHa npepctaBnseT cobol yHuBep-
CaslbHbIN AeKadHbIN CYETYMK CO BCTOEHHbIM 3a4al0LWUM reHepaTo-
pom, 8-paspsaHbIM CHETHYMKOM AAHHbIX C 3aLLENKON, aelwmndpaTo-
POM A1 7-CErMEeHTHOr 0 MHAMKaTopa C BOCEMBbIO BbIXOAHBIMU YCU-
NUTENSIMW L1 CBETOLMOAHbIX MHAMKATOpoB. Cxema npubopa n3ob-
paxeHa Ha pucyHke. Ha BbiBoabl 28 (kaHan |) unm 2 (kanan )
noaalnT M3Mepsaemylo MMMYNbCHYIO nocnenoBatenbHoCTb TTJ1
ypoBHsi. C BbIBOAOB 4-7, 9-12 na€T ynpasneHne cermeHTaMm cae-
TOAMOAHBIX MHAMKATOPOB. BeiBoakl 15-17, 19-23 ncnonkaytoTcs ang
MYNbTUMIEKCHOMO YNPaBneHns CBETOANOAHBIMW MHOMKATOPaMu,
a BbiBoAbl 15,19-23, kpome TOro, ncnonb3yloTes Ans seibopa ana-
nasoHa v pexrMa n3MepeHnuil, C HUX CUrHabl Yepes nepeksoya-
Tenm n RC uenn nopatotes Ha BbiBoabl 14 1 3. BbiBog, 27 ncnonb-
3yeTcs Ans dukcaumm nokasaHuii, a Beisog 13 ans cobpoca. Keap-
LeBbli pe3oHatop ¢ yactoton 10 Ml Noaxmo4aloT K BbIBOAAM
25, 26. MNMutaetca npnbop oT ucTouHuka +5 B (akkymynsitop, 6a-
Tapes Cyxmx aNeMeHToB, CTabunmManpoBaHsblli ceTeBoi 6n0kK), Cob-
cTBeHHoe notpebnerne MMC He npesbiwaeT 5 MA, a Makcumalnb-

BbIXOAY yCcunautensi-
dopmupoBaTens, KOTOPbIN MOXET ObITb peann3oBaH no Nbdon 13
M3BECTHbIX CXeM. [naBHoe, YTOObI OH C OAMHAKOBbLIM YCMEXOM Mpe-
006pa30BbIBas B NPSMOYrofbHbIE UMMYAbChI KaK CUTHAbI C 4acTo-
Toin 1w, Tak n 10 Mlu. XKenatenbHo uMeTb 6OMbLLIOE BXOAHOE
CONPOTUBNEHME 3TOMO YCUAUTENS.

Mpwv paspaboTke 31O CXeMbl UCMONL30BANNCH AaHHbIE NMPO-
nssogutens mukpocxemol ICM7216A - dupwmel Intersil, CLUA
(http://www.intersil.com).

B 2001 roay xypHan PAOVNOIIOBUTEJIbCKAA CXEMOTEXHUKA
(www.chat.ru/~rlst) nnaHupyet onybnukosaTth Cnefyiolme maTepuabl

BoicokokavecTBeHHbIli YM3Y ana cabeydepa

MoBbiweHne koadduumerTa gemnduposanns komnnekca YM34-AC
Mepectpansaemblit PHY 4-ro nopsaka ans cabeydepa

MoHo6nokun Ha OY

Cxembl Y34 Ha namnax

CxeMbl 0Te4eCTBEHHON 1 3apybexHoii 6bITOBOV annapaTypsl

Hogble MIC YM34

HoBble onepauyoHHble yeunmTenu

MoluHble noneBble TpaHancTopsl ans YM34

Hogble IC ona TB ¢pupmbl PHILIPS

WHTennektyanbHble kapTel AHTCTPEM

TecTbl ayanokacceT, yeunutenei, KOMMIekToB A4t LOMaLLUHero Teatpa
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HAKAJZ1 KUHECKONA - TOCTOSHHbBIM TOKOM

AnekcaHap lMaxomoB, r.3epHorpan PocToBckov 061

BonblnMHCTBO COBPEMEHHbIX Mo,u,ene|7|
TeNneBn3opoB NMEIOT UMMYNIbCHOE NUTaHne
HakanbHbIX Lienen kuHeckona. Takon cro-
c06 NpocT, HO He naeaneH. ABTOPOM B pa-
60Te [J1] npeanoxeH cnoco6 NMTaHus Ha-
Kana NOCTOSAHHbIM TOKOM, a TakXe YyCT-
poricteo AN ero peannsauun (YHMNT-2).
JonrospemeHnHsbiii akcnepmumeHrT ¢ YHIMT-
2 nopTBepaun ero apPpekTMBHOCTL ANS
npoaneHus cpoka cnyx6bl KMHeckona.
KuHeckon 61J1K-5L, paGoTaeT yxe 6onee
wecTn neT, a BUOMMbIX NOTEPb KayecTBa
N300paxeHns Moka HeT, XOTS TOKU Ny4yen,
KOHeYHO, HeCKOJIbKO YMEHbLUNITUCD. Mox-
HO OTMETWTb, 4TO NPEeAbIAYLLMIA KUHECKOM,
aKcnnyatupyemslii 6e3 kakunx-nmbo nopoo-
HbIX YCTPOWCTB 3aLUuThl, Bbillen U3 CTPoS
yXe yepes YeTbipe roga, yrpaTms 3MUCCUIO
«CuHero». MonbITku BOCCTAHOBUTL €ro yc-
nexa He nMenu.

B npouecce akcnnyatauun YHMT-2
ObINIO BbIABNEHO [1Ba HeJocTaTka, CBA3aH-
HbIX C Y3/10M ralleHunsa KnHeckona. Mocne-
[HWI BLINOJIHEH B YCTPOMCTBE Ha 3NeKTPo-
MarHuTHOM pene K1, koTopoe ncnonbayert-

[ns ycTpaHeHus BbISIBNEHHbIX Hepo-
CTaTKOB YCTPOWCTBO ObiN0 gopaboTaHo.
HoBoe yctpoiicteo (YHMNT-3) nonHoc-
Tblo 6ECKOHTAKTHOE, 3NEeKTPOMarHuTHoe
pene B HEM 3aMEHEHO 3/1eKTPOHHbIM.
Bcnbllwka akpaHa nepep, BKIIIOYEHUEM Tak-
Xe UCKJTI04EHa CraaXnBaHNEM NepexoHo-
ro npouecca.

MonHas npuHuMnuanbHas cxema
YHNT-3 nokasaHa Ha pucyHke. [ina kpaT-
KOCTU pacCMOTPUM ee TOJIbKO B HacTu U3-
MEHEHW N0 CPaBHEHWIO C MPeabIAyLLUM
yCcTpoicTBOM. Kak nokasaHo B [J1], B ugeT-
HbIX TeNeBn30pax Ans 3almThl KATOAHOrO
npoMexyTKa KnHeckona oT Nnpo6ost B Lenb
Hakasa NogaHo JOBOJBbHO BbICOKOE MONOo-
XuTtenbHoe Hanpsixenue (135 B). Bcnea-
CTBVE 3TOr0 HeMoCpPeACTBEHHOE ynpasne-
HUe Lensmu ralleHns u3 ycTpolrcTea Ha-
Kana HeBO3MOXHO, He0OX0AMMa HaexHas
ranbBaHMyeckas pasBsi3ka Mexay HUM 1
MOLYJIEM UBETHOCTU. ITYy PYHKUMIO B
YHIT-3 BbINOAHSAET TUPUCTOPHBINA ONTPOH
VU1 ¢ HanpsixeHuem unsonaumn 200 B.
BxogHas uenb onTpoHa BMeCTe CO CBEeTO-

YHNT-3

He TpebyeT OTAENLHOIO HaNPSXEHNs Mu-
TaHus, NogobHO, Hampumep, Klo4aM Ha
MMUKPOCXeMax, 1 MOXeT ObiTb BK/OHEHa
HenocpeACTBEHHO BMECTO KOHTAKTOB pesie.
KoHngencatop C3, WwyHTUpyoWwmi ne-
pexon, aMUTTep-KOIeKTOp TpaH3ncTopa
VT2, npepgHa3HayeH gia CrnaxueaHus
npoLiecca nepeknioveHns SHenkn n ycrtpa-
HEeHWs TeM CaMbIM MepexoaHOro npouec-
ca B Bugeoycunutensx. Pesucrtop R7 - pas-
PAOHBIA U HYXEeH AJ15 BO3BPATa YCTPOMCTBA
B MCXO[HOE COCTOSIHME MOCAE BbIK/IIOYEHNS
Tenesnsopa.
HaripeHHble cxemMOTexHM4eckme peLue-
HWS NO3BOSIMAIN CO34aTb MOSHbIV 3NEKTPOH-
HbIli aHanor pene K1 ¢ TpebyembiMmn xapak-
Tepuctukamun. ONTPOH B HEM BbINOJHAET
}yHKUMM 0O6MOTKM, @ BucTabunbHas suei-
Ka SBISEeTCA aHaNnorom MexaHn4eCcknx KoH-
TakToB. [1py 3TOM 3NEKTPOHHOE pere BKIIIo-
4aeTCs B CXeMy BMECTO 3JIEKTPOMArHUTHO-
ro, OPYrux u3amMeHeHwuii He TpebyeTcs.
PaccmoTtprm npoueccel, npoTekato-
wue B YHIMT-3 npu BKAOYEHUU TENEBU-
3o0pa. HanpsxeHve Ha BbIXOAE MUKPOCXe-
mbl DA1 HapacTaeT nnaBHO, Ha

e dt
O 470 | £168 =
x25E—=

A7 DAI KI42EH{2 m
Xa(h% VDI KA213A 48]
5 ~ 3
3 A1
= 2
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OCTasIbHbIX Xe 610kax TeneBn3o-
pa, BKNto4aa mMoAaysb LBETHOCTH,
noaBNAeTCcs nNpakTnyeckn MrHo-
BEeHHO. Bcnepcteme aT10ro B Ha-
YasbHbIA MOMEHT BpeMeHN Ha-
npsaxeHue Ha BXO,EI,HOVI uenn on-
TpoHa VU1 paBHO Hy”ni0, @ Mex-

C$1 B KQ4eCTBe JaT4mka HanpskeHus, oTcne-
XUBAIOLLLErO POCT HaMpskeHus Hakana u
TeM cambIM NPOrpeB knHeckona. Mpu aTom
pexum paboTbl pesie 0ka3biBaeTCs A0BOSb-
HO KPUTWYHBIM: paboyee HanpsxeHue Ha
obmoTke Bcero Ha 0,3 B npesbiwaet mu-
HUMaJsIbHOe HanpsbkeHve cpabaTtbiBaHus.
Co BpeMeHeM Mo 3TOi NpuymHe, a Takxe,
BMOMMO, U3-3a HeCTabW/IbHOCTUN napameT-
poB pene, cTann HabnoAaTbCH ero camo-
NPON3BOJIbHBIE BBIKIIOYEHUS UMW HEBKIIIO-
YeHusi, 4TO, pasymeeTcs, NPUBOAUT K ra-
LIEHNIO 3KpaHa U HEeBO3MOXHOCTW Mpo-
cMoTpa Tenenepepad. NameHuTb pexum
paboThbl pene Hesb3s, Tak Kak OH CBA3aH C
He0BX0AMMOCTBIO NOYYEHNS AOCTATO4HOM
BPEMEHHOI 334ePXKMN [0 OTKPBITUS KMHEC-
kona.

Opyroi HepocTaTok YHIMT-2 3aknioya-
€TCs B TOM, YTO NPW PasmbIKaHUM KOHTaK-
Ta pene K1 B BbIXOOHbIX Liensx BUAEOYCU-
NvTenei BO3HMKAeT NepexofHol npouecc,
NPUBOAALLMI K KOPOTKOM PE3KOM BCMbILLKE
3KpaHa nepepg, nosiBneHneM HopMasnbHOro
n3obpaxeHuns. Mocne TEMHOrO COCTOSHMS
3KpaHa nopo6Has BCrbiLLka 0COBEHHO 3pu-
TeNbHO HempuaTHa U HexenaTenbHa Ans
KMHeckona, faxe HeCMOTPS Ha TO, 4YTO ero
KaToAbl y>Xe JOCTaTO4HO MPOrpeThl.

VD27 VD3N VD4,

K 8816, 10,1214 yc D2

anogom HL1 n orpaHnuntensHeiMmn pesnc-
Topamun R4, R5 nogknioyeHa napannenbHo
uenu Hakana. Ceetoguop HL1 BbinonHsaeT
pOJib MHAMKATOPA HanpsXXeHWsa Hakana, a
NoACTPOeyHbI peanctop R5 perynupyet
MOMEHT BKJTIOYEHNS ONTPOHA.

BbixogHas uenb ONTpoHa ynpasnset
6rncTabuibHOM A4elikoin Ha TpaH3MCcTopax
VT1, VT2. NocnegHssa, ABNSSCb aHanorom
TUPUCTOPA, UMeeT ABa YyCTONYMNBBLIX COCTO-
SHWS - NPOBOASLLEE 1 HenpoBsoagLlee. Ho,
B OT/MYME OT TUPUCTOPA, HaYaslbHbIM CO-
CTOSIHNEM SHENKM MOXHO ynpasnaTb. B
JaHHOM cnyyae ee napameTpbl nogobpa-
Hbl TaK, 4TO MPWU NOSIBNEHNW HaNPSHXXEHWs
MeXzay Toukamu a u 6 oHa aBToMaTUHeCKn
yCTaHaBnMBaeTCa B NPOBOASLLEE COCTOS-
Hye. Mpu 3TOM BaXHO, YTO Takas fyenka

VD2 -VD4 KA5225

[y To4kamu a u 6 NpUcyTCTBYET.
Mpv 3TOM ONTPOH 3aKPLIT, A4ei-
Ka Ha TpaHauncTopax VT1, VT2 Ha-
XOAMUTCS B MPOBOASALLEM COCTOS-
HUW. Yepes3 HacbIWeHHbI TpaH-
3uctop VT1, peanctop R8 n au-
oppl VD2-VD4 Bxoabl BUOEOyCU-
nuTenen coefMHeHbl ¢ 06LWUM
npoBoAoM. Ha nx Beixogax ycrta-
HaBIMBAETCA MakCMManbHOe MNo-
JIOXMTeNbHOE HanpsxeHve, 3a-
nupaloLee KMHeCKon no Karto-
nam.
Korpa HanpsxeHue Hakana
CTaHOBUTCS B6AN3KUM K HOMU-
HanbHOMYy, BKOYaeTCH ONTPOH
VU1. Ero BbIXOOHOW AWHUCTOP
3akpbiBaeT TpaH3ucTop VT1, uto
NPUBOANT K NaBMHOOOPAa3HOMY nepekiio-
YeHUIO BCeN f4eikn B HENPOBOASLLEE CO-
cTosiHve. Ho HanpsixeHue Ha KOHAEeHcaTo-
pe C3, BK/IIOYEHHOM B LieMb 06paTHOM CBS-
31, HEe MOXET M3MEHUTLCS MTHOBEHHO. [Mo-
3TOMY MPOLLECC «Pa3MblKaHNS» SHENKN 3a-
TArMBaeTCs Ha HECKONbKO AECATbIX CEKYH-
[bl, 4TO JOCTATO4HO ANS CrAaXUBaHUA ne-
PexofHbIX MPoLeccoB 1 6onee MArkoro
(6e3 BCMbILWKKX) BKNOYEHUS KMHECKONA.

B octansHom xe YHIMT-3 paboTaeT Tak
xe, kak n YHTM-2, noopobHoe onucaxve
AaHo B [J1]. KoHCTpyKums Takke aHanormy-
Ha YHMT-2, BHOBb BBEAEHHbIE 3JIEMEHThI
yCTaHOBNEHbl Ha nnate sMecTo pene Ki.
Tpanauctopsl VT1, VT2 MOXHO NPYMeHUTbL

(okoHyYaHue Ha c.59)

Papunoxotéu 1/2001
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SLITOBAY JNAEKTPORHNKA

Paguonenpaxep-asromar

Hukonavi MapTsiHiok, r.Ko6puH BpecTckori 0611

Papuoneiipxep npeaHa3HayeH ons
nepepayn coobueHnin no apupy Ha YKB
NPUEMHMK O NO3BOHUBLLMX A,OMOI aBOHEH-
Tax. PabotaeT coBMecTHO C TenedoHoM-

asTooTeeT4MKOM (AOHom), puc. 1. Mpu no-
CTynneHnn 3BoHKa Ha TenedoH cpabatbl-
BaeT AOH u BblOa&T ronocosoe cooblLe-
HWe O HOMepe NO3BOHMBLUEr0 aboHeHTa.

OpHOBPEMEHHO cpa-

$+12B Ri* 6aTbIBaET NEKTPOH-
— > HOe penie aBToOMNoA-
K1.1 L
470 HATUS (pUC.2) N KOH-
«
g TakTaMu UCMNOJHM-
OneKTpoHHoe Ic
nepZﬂKaBWK Bx L BX1 ™ ene Teﬂgﬂo” 8% TenbHoro  pene
ABTONOHATUA S5 BKIIOYaeT nepepaat-
8

Pnc.i|

unk (pmuc.3). Coob-

WeHne 0 Homepe C
AOHa nepepaetcs
no agpupy Ha YKB

DD1.1
K561J1A7

DD1.2

K561J1A7

npuémnuk. Ecnn Bel
HaxoamTecb B aBTO-
mMobwune, TO Npu He-
06X0AMMOCTUN MOXe-
Te noavexaTb A0
Gnmxanero Tene-
$oHa 1 MO3BOHUTB.

MoxHOo nepesecTn TenedoH B pexvm as-
TOOTBETHMKA, TOrAa Bol ycabilwmnTe T0, 4TO
XOTes1 COOBLMTb NO3BOHMBLUNI aOOHEHT.
JanbHocTb pgericteus coctasnset 10-20 km.

3apaowmii reHepatop ctabunmanpo-
BaH kBapuem ZQ1 Ha yactoty 13,5 MI'y,
(pnc.3). HacToTHYIO MOAYNALMIO BbIMOJIHSA-
et kBasusapukan VT1. Kontyp L1C5 B Ha-
rpyske Tpanauncropa VT3, paboTatoLiero B
XecTkoM pexume knacca C, sbigenset
cenbMylo rapMoHuky 94,5 Mrlu, kotopas
yCMIMBAETCH NOCNEAYIOLLMMMN Kackaaamu.

Betanun. KaTylwkn HamoTaHbl Ha Kap-
Kacax gnameTtpom 5 mm nposogom M3J1-
0,6: L1, L3, L5 - no 12 BuTKOB (OTBOABI Y
L1, L3 ot cepeauHsbl). Apoccenu L2, L4 -
ctanpaptHble 10 MkH MM camopenbHble
25 BUTKOB Ha onpaske 2,5 MM NPOBOAOM
nan-o,4.

HacTpoiika. Bpems Bbligepxkun pene
aBTOMNOAHATUS onpeaenseTcs EMKocTbio C2
(puc.2) n coctaenset 30-60 c. YyscTBu-
TeNnbHOCTbL cpaba-
TbiBAHWUSA perynu-

o—l |
> e pyeTcs pesucTo
. L2 C9 R9 -
f]égl o= L1 B 10 0.01== 430 pom R1 (puc.1).
D|_ 11 MR MK T c10 Ons nonydeHuns
Lo c4 L o O0mMk MaKCUManbHOIA
T e2 12 /PN 330 =570 [anbHOCTH HeOoB-
] (h ) Xx0AnmMo cobpaTb
- C3 R6 R7 cs8 _| R11 L c12,c13 _
T 36 [‘] 1« 1« 477 = 200 —|— :3%05342&3”*
CVTT VT2 VT3 1 vra VTS5
KT315 KT315 KT315 KT315 KT646 Pnc.3

TepmMmoperynatop anga MMHM-UMHKyOaTopa

B YkpawiHe BbinyckaeTcst MUHU-MHKYOa-
Top TMna «KBOYKa» C 1aMnoBbIM HarpeBa-
Tenem nnv TOHOM 1 MexaHW4eckum Tep-
MoperynaTopoMm. [1ns 3ameHbl HeHaAEeXHO-
ro MexaHun4eckoro tTepMmoperynatopa
npefHasHayveH npepsiaraemblii BHUMaHUIO
ynTaTenen aNeKTPOHHbLIN TePMOpPEerynaTop.
Ero otnnyme ot paHee ony6iMKOBaHHbIX B
pagmoniobuTenbCcKol nutepaTtype - aTo
NPOMNOPLMOHaNbHbI Cnocob perynnposa-
HVs TemnepaTtypbl. TO eCTb, MO Mepe npu-
BnnxeHns TemnepaTypbl BHYTPY MHKY6aTo-
pa K yCTaHOBNEHHOW, MOLWHOCTb, BblAens-
emasl HarpeBaTeneM MnaBHO yMeHbLUaeT-
cs. TOYHOCTb NoAAepXaHus TeMnepaTypbl
BHYTPY MUHUK-MHKyGaTopa +0,25 °C. Tem-
nepaTypy MOXHO perynvpoBaTb B npeae-
nax 37...39 °C. PabotocnocobHOCTb Tep-
MOperynsTopa coxpaHsietcs npu koneba-
HUSIX HanpsxeHus ceTu B npepenax +20%
OT HOMMHA/IBHOT O 3HAYEeHMs.

OCTaHOBUMCS Ha CXeMe 3NieKTpuyec-
KOV mpuHUMnuanbHou 6onee noapobHO.
MuTaHme BbiNonHeHo no 6ectpaHchopma-
TOPHOMI CXeMe C racsmm KOHAEHCAaTOPOM
C1. BoinpsimnsieTcst HanpsixeHne anoaamm
VD1, VD2; crabunuanpyetca VD3, crnaxwu-
BaeTcs U GUNLTPYeTCs KoHAeHcaTopamum
C2, C3. Peauctop R1 Heobxoaum ans or-
paHuYeHns nepBoHa4YanbHOro 6pocka Toka
3apsaaku kKonaeHcatopa C1, KoTopbli MO-

XeT BbIBeCTU U3 cTpost anog, VD2 npu He-
61aronpuUsTHOM MOMEHTE BKITIOYEHUS 13-
nenus B ceTb. Pesnctop R2 cnyxut pgns
paspsakn konaeHcatopa C1 nocne oTkiio-
4yeHus oT ceTu. Tak kak cummnctop VS1 Mox-
HO BK/IOHYUTL NPUW MIOOOW NONSPHOCTN Ha-
npsbxenns mexay aHopamun A1 un A2 otpu-
LaTeNbHbIM UMMYSIbCOM HaNPsKeHNs Ha y-
paBnsoLWemM 3n1eKTpoae no OTHOLLEHUIO K
aHony A1, To BbIGPAHO NUTaHNE CXeMbl OT-
pyLaTenbHbIM HaNpPsXXeHNneM OTHOCUTE b-
HO «BEpXHero» CeTesoro Nposojaa (coeau-
HEHHOro C aoHoAoM A1l).

Ha Tpananctopax VT1, VT2 u peauc-
Topax R3, R4, R7 cobpaH y3en, Bblaensio-
LM MOMEHT nepexofa CeTeBoro Hanps-
XeHusa yepes3 Honb. Mpu HanpsixeHuw,
6IM3KOM K MUHUMAanNbHOMY B CETU, Ha KOJI-
nekTopax TpaHaunctopos VT1, VT2 dpopmu-
pyeTcs oTpuLaTeNbHbIN UMNYNbLC AANTENb-
HOCTbIO 0k0s10 1 MC. MiHBepTOopom DD1.2 oH
nHBepTUpyeTcs n dopmupyeTtcs ¢ 6onee
KpyTbiMu ppoHTamun. Ha anemente DD1.1
Tpurrepa LUmuTTa cobpaH reHepartop ko-
POTKUX MMMYNbCOB AJIMTENLHOCTLIO NpU-
MepHO 6 MC 1 neproaom cnenosaHusa 500
MC. B 3TOT nonycekyHOHbIN MHTEpBan spe-
MEHM NPOUCXOAMNT paspsaaka KoHAeHcaTo-
pa C5 reHepaTopoM CTabuiibHOro Toka Ha
TpaHanctope VT3 n peauctopax R9, Rt,
R10, R11.

Oner benoycos, r.Yepkaccel

CkopocTb pa3psina koHaeHcatopa C5 3a-
BMCUT OT nonoxeHust agumxka R10 u conpo-
TMBneHns Tepmoperynatopa Rt. B MomeHT
[OCTUXEHNS IMHEMHO Cnajalolwmm Hanps-
XeHveM Ha koHgeHcaTope C5 nopora nepe-
KnoyeHnst anementa DD1.3 oH nepectaet
NPOMycKaTb Ha BbIXOA UMMYNLChI, GOPMUPY-
emble 3/1eMeHTOM. 3apsXaeTcs KOHOEeHca-
TOP KOPOTKMM MMMYSILCOM Yepes3 pe3ncTop
R8 v avop, VD5, popmmpyemMbim reHepaTto-
pom DD1.1. o MOMeHTa nepekoyeHns
DD1.3 umnynbcebl ¢ DD1.2 npoxomsiT Ha WH-
BEpPTOp Ha TpaHancTope VT4 1 paspeLuaiot
paboTy reHepaTopa Ha anemeHte DD1.4.

Takum 06pa3om, B6M3N MOMEHTa rne-
pexofa CeTeBoro HanpskeHus Yepes HoJlb
Ha ynpasnsioLmii anektpog cummuctopa VS
C enuTens HanpspkeHns Ha peanctopax R16,
R17 4epe3 sMUTTEPHLIV MOBTOPUTEND C re-
HepaTopa Ha DD1.4 nogaéTca navka uMnynb-
COB YacToToMn NpMbAnauTensHO 20 kM. STum
obecneynBaeTcs HaAEXHoe BKIIOYEHNE CUM-
METPUYHOrO TUPWUCTOPA NPU MUHUMANLHOM
HanpsixeHun mexay aHogamun Al n A2. B
3TOM CJ/lyyae OTCYTCTBYIOT NOMEXU OT Tep-
Moperynatopa, 00bl4HO CO3aBaeMble pery-
naropamu ¢ GasonMnynbCHbIM ynpaBneHu-
em. Tok, NpoTekas Yepes HarpesaeMbilii ane-
MeHT EK1, co30aéT nageHve HanpsxkeHns Ha
peavictope R19, nocratouHoe ans cBeveHus
cesetoamopa HL1.
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lNpumeyarve peaakumm.

B atom yctpovictee «3emns» 4u-
CTO yC/10BHas!, U306paxeHa To/b-
KO ANs NyqLIero noHumaHus pa-
6076l cxembl. OHa (kak u oot
anemeHT cxemsl, Bkmoyass R10)
MOXET HaxoAUTbCSI M0f CETEBbLIM
Hanpsixenvem & | Gyabte kpaii-
He OCTOPOXHbI IPU UCTLITAHUN U

HanaxusaHuu!!!

MpuHUMN gericTBUS NPONOPLMOHANb-
HOro perynatopa TemnepaTypbl 3akoya-
eTCs B TOM, YTO KOrga TemnepaTypa BHYT-
pu MHKybaTopa HW3Kasl, CONpPOTUBNEHNE
Tepmope3sucTtopa Rt 6obLUoe, TOK reHepa-
Topa Toka Ha VT5 HeBonbLLOl, Bpems pas-
psna koHaeHcatopa C5 6onbluoe, cnepo-
BaTesIbHO, HarpeB anemeHToM EK1 BO3AYy-
xa BHYTpU uHKybaTopa OyAeT WHTEHCMB-
HbiM. [10 Mepe noBbILLeHNs TemnepaTtypsbl
BHYTPW MHKyGaTopa ConpoTMBNEHNe Tep-
mMopesuncTtopa Rt ymeHbluaeTcs, TOk reHe-
paTopa Toka Ha VT5 yBenmunsaeTcs, Bpe-
mMs paspsaa koHgexcatopa C5 ymeHblua-
eTCsl, CnefoBaTenbHO, HarpeB S/1EMEHTOM
EK1 Bo3ayxa BHYTpU MHKyHaTopa ymMeHb-
wmTcs. B utore paboTel Tepmoperynstopa
HaCTynNWUT paBHOBECKE MeXAY TENJIOM, NoA-
Boammbim OT EK1, n yTeukor Tenna yepes
CTEeHKM MHKybaTopa. BuayanbHo 3To X0po-
LLIO KOHTPOJIMPYETCS C MOMOLLbIO CBETOAM-
ona HL1. B MOMEHT BK/IIOYEHNS Tepmope-
rynsatopa CBeTOAMOA rOpUT NMOCTOSHHO,
3aTeM Ha4YMHaeT Ha KOPOTKOe Bpems nora-
catb. [locne 4OCTUXEHNS MOMEHTa PaBHO-
BECWSA MexXAy MOABOAVMbIM TEMJIOM 1 ero
YTEeuKOW CBETOAMOL, Ha4MHAEeT MUraThb C Mo-
CTOSIHHOW 4aCTOTOM.

Jetanu. B ycTpolicTBe He06X0AMMO
MCNONb30BaTb Ka4€CTBEHHbIE BbICOKOHA-
OEXHble pagnoanemenTbl. [OCTOAHHbIE
pesuctopel Tna C2-23, C2-33, metano-
OKWUCHbIE, HW B KOEM Clyyae He yrnepo-
avcTole. [oACTPOeYHbI pe3ncTop NPOBO-
noyHbin Tuna Cr5-16 BA-0,25 BT, ewé
nyyle MHOroo6opoTtHblii CM5-2. Moww-
HOCTb PE3UCTOPOB HE MeHee yKa3aHHOW
Ha cxeme. TepmopesncTtop Rt coctaBneH
13 ABYX NOCNEA0BaTENIbHO COEANHEHHbIX
TepmopesncTopos tuna MMT-1 conpo-
Tuenexnvem no 47 kOm. KoHpeHcaTopbl
C4, C5 ponxHbl ObITb TEpMOCTabUbHBLIE
C MaJsIbIM1 TOKaMu yTeYKUW, HanpumMep, no-
nukapboHaTHble TMNa K77-1, B kpaitHem
cnyyae nonuatuneHtTepedranatHole TMNa

K73-17, HO y Hux 6onblunii KoadUUMeHT
abcopbumn. Kongexcatop C1 tnna K73-
17, K78-1, koHpeHcaTopsel C2, C3 - nio-
Oble. DNEKTPONUTUYECKUA KOHAEHCATOP
C3 nyywe npumennts ¢pupm «HITANO»
mnn «WESTON». Ouoagbl VD1, VD2, VD4,
VD5 nioBble KpeMHueBble UMMYSbCHbIE.
CtabunutpoH VD3 nioboit n3 cepumn
[0818. Tpansuctop VT3 ponxeH ObiTh C
ManbiM 06paTHbIM TOKOM KONiekTopa 1
60nbLWMM CTAaTUYECKNM KOIPPULMEHTOM
yCUNeHns, ocTanbHble TPAH3UCTOPbI NI0-
Oble KpeMHUeBble COOTBETCTBYIOLWEN
CcTpyKkTypbl. Munkpocxemy K1561TJ11 mox-
HO 3aMeHuTb Ha K561TJ11. Cumucrop
(Tpnak) VS1 drpmbl «dununc» 3aMeHnTb
4eM-1Mb0 M3 OTe4YEeCTBEHHOro He npea-
CTaBnsieTcs BO3MOXHbIM. CBeTOAMOL,
MOXHO NMPUMEHUTb Nt060I C NOAXOAALLNM
LiIBETOM CBEYEHMS.

HanaxuBaHue. YcTaHaBnvBeawoT Tep-
MOPEe3NCTOPbl B U30JIMPOBAHHYIO TPYOKY
B TOM MecTe nHkyb6aTopa, B KOTOPOM XO-
TST KOHTPONMPOBaTL TemnepaTypy. MNoa-
coepuHsaioT HarpeaTtenb EK1 k nnate
TepMoperynaTopa v BKIOYaloT UHKyHa-
Top B ceTb. KOHTpONMpys Temnepartypy
BO3/Jyxa BHYTpu MHkybaTopa TepMoMeT-
pom, Hanpumep TJI-4 (TOCT 215-73) ¢
ueHon penenusa 0,1°C, npubAM3nUTENBLHO
4yepes 2 yaca nocne BKIYEHUS perynm-
poBKOM noacTpoeyHoro pesmctopa R10
yCTaHaBNUBAIOT XenaTeNbHylo Temnepa-
TYpy BHYTpu uHkybaTopa. Ecnm aTto He
yhaéTcs, T0 noabopoM CONPOTUBIEHUS
pesnctopos R6, R9, R11, a takxe, npu
HeobxoaumocTu, nonbopom émkoctu C4,
C5 pobuBatoTcs Xenaemoro pesynbrara.
3aTeM YTOYHSIOT X HOMUHabI, MPOBEPSIS
yCTaHOBKY TemnepaTypbl B npegenax
37...39 °C. NMopbopom peauctopa R19 yc-
TaHaBNUBAIOT XeNlaeMylo SPKOCTb CBeYe-
Hua ceetoamona HL1. Ha aTom Hanaxu-
BaHWe TepMOoperynsaTopa MOXHO CHMTaTb
3aKOHYEHHBIM.

(Hayano cm. Ha c.57)
C NoBbIMK BYKBEHHBIMU MHAEKCAMM, KPO-
mMe A. OntpoH 30Y103[, MOXHO 3aMeHUTb
Ha 30Y103B, a Takxe Ha AOY103B,B, Ho B
nocnegHem cnyy4ae, BO3MOXHO, noTpebyeT-
cs1 nogbop HommHanos peanctopos R4, R5.

HanaxusaHwne ycTpoincTea cBOAUTCS K
yCTaHOBKe MOMeHTa cpabaTbiBaHNS ONTPO-
Ha VU1 nogctpoeyHbiM pesnctopom R5.
[ns 3T0ro, KOHTPONMPYS POCT HANPSKEHNS
Ha Toykax 2,3 moayns A8 cpasy nocne
BKJIIOYEHMS Tenesm3opa, AobunsaioTcs no-
SIBNEHNS 1300paxeHnss Npy HanpsXkeHun
Hakana 6+0,1 B. HeGonbLuoi 3anac no Ha-
NpsXeHWIo HeobXoAuM AN HaLeXHOro
cpabaTbiBaHWs 9NeKTPOHHOrO pene u no-
Ny4eHWs1 ONTUMANIbHOrO BPEMEHN 3aAepX-
kv. Bpemsi [0 BKIOYEHWS 3KpaHa fOMKHO
coctaBuTb 14...18 c. Bonbliee Bpems He-
yA06HO No 3KCnayaTauMoHHbIM coobpaxe-
HWSIM, MEHbLLee - NPUBOAMT K HELOCTaTOu-
HOMY NpOrpeBy KaTofoB nepep OTKPbITU-
eM KnHeckona. PasymeeTcs, cnegyet Tou-
HO (MO LUMPOBOMY BOSILTMETPY) BLICTABUTb
HanpspkeHve Hakana 6,3 B nocne 20...30
MWHYTHOrO NPOrpeBa KMHeckona.

B 3aknioyeHne otMetum, 4yto YHMT-3
cobpaHo Ha [OCTYMHOM aneMeHTHoW 6ase
N HE COAEPXUT «3K30TUYECKMX>» (noka) ae-
Tane TMna TBepAOTENbHbIX ONTO3NEKTPOH-
HbIX pene un T.n. HekoTopoe ycnoxHeHue
ero cxeMbl No cpaBHeHuto ¢ YHIMT-2 sBnon-
He onpaBaHO BbICOKOW HAAEXHOCTbIO. 3a
BCE BPeMs 3Kcrnyataumm (OKosio noayro-
na) He OblNO HX OJHOrO Cnyyasi OTKa3oB.,
COMPOBOXAAIOLLIMXCS CIY4aNHbIMU raLleHu-
MU AN HEBKITIOYEHUSAIMUY 9KpaHa. Havanb-
Hble BCMbILLKM 3KpaHa Takxe OTCYTCTBYIOT.
CocTosHMe knHeckona, kak 0TMeyanocb
BbllLe, OCTAETCH XOPOLUUM.

Jintepartypa
A.MaxomoB. YCTpowicTBO A1 NPOANEHUS CPpoOKa
cnyx6bl kuHeckona. - «PX», Ne5/2000, ¢.51-53

Papunoxotéu 1/2001

59



ABTOMATUKA

YcTpoinncTteo ynpaesneHusa JINMNM kacceTHoro
MariutodoHa-npourpbiBartens

JaHHoe ycTpoiicTBO pa3paboTaHo
ana ynpasnedus JINM ctaunoHapHoOro
KacCceTHOro MarHMTopoHa-npourpeiBaTe-
N1, BKJIIO4YEHWE PexXMMoB paboTbl KOTOPO-
ro NPOU3BOAMTCS NoJaqer ynpasnsowmx
curHanos HanpskeHnem +12 B. MNpume-
HeHune MrKpocxeM 561-11 cepun No3BoONMU-
J10 NNTaTb YCTPONCTBO HENOCPEACTBEHHO
oT JINM (+12 B).

YCTPONCTBO COCTOUT U3 4-X MUKPOCXEM
(puc. 1), no3BonseT BKAKOYATb PEXUMbI
«Bocnponseenenune» («Play»), «[lepemoT-
ka Bnepep» («FF»), «[epemoTtka Hasag»
(«Rew»), «Cton» («Stop») n peanusyet
$yHKUMIO «ABTOCTON>. [NepeknioyeHne pa-
604MX PEXMMOB BO3MOXHO TOJIbKO U3 CO-
cTosiHMS «CTon».

Mocne BKNOYEHUS NUTAHWS HA BXOAbI
«R» mukpocxembl DD1 (561 TM2) nocty-
naet umnynsc cbpoca ot RC-uenoykn
R6C2. B pe3ynbTaTe 4ero Ha npsiMblx Bbl-
Xxop[ax aTov mukpocxembl (1 1 13) nossng-
0TCS CMrHanbl «iornyeckoro 0», koTopble
nocTtynaiwoT Ha pewundpatop DD2
(5611/41). Ha BbiBOAE 3 nocnegHero no-
SABNAETCA CUTHAN «JIOMMYECKON 1», a Ha 0C-
TasbHbIX BbIXOA4AX «fornyecknin 0» (aHano-
rMYHblEe AENCTBUSA MPOUCXOONAT NPU Haxa-
TUW Ha KHOMKY «Stop» unn cpabatbiBaHUn
aBTocTOona).

Mpn Haxatn Ha OOHY W3 KNaBULL
(«Play», «FF», <Rew») Ha BXx0Z, (BXx0Abl) «D»
mMukpocxembl DD1 noctynaet curian «no-
rnyeckon 1». Mo GpoHTYy TaKTOBOro CUrHa-
Nla OH 3anoMuHaeTca Mmukpocxemon. Ha
fewwndpatop DD2 npuxoauT kog HaxaTom
KnaBuLwKM cornacHo Tabauue 1, M Ha 0ogHOM

Taganaa

Kop KHonka
00 Cron - Stop
01 MNepemotka Bnepep, - FF
10 MepemoTka Ha3apg - Rew
11 Bocnpou3sseneHue - Play

13 BbIxodoB 14, 2 unn 15 nosiBNsSeTCa CuUr-
Han «J0rnM4eckon 1», KOTOpbIA MopaeTcs
Kak ynpasnsiowuin Ha JINM. B aToT Xe
MOMEHT Ha BblBOAE 3 MOABAAETCA CUrHan
«siornyeckoro 0», koTopsbivi yepes anog VD4
3anpeliaet ganbHenlee nNpoxoxaeHne
TaKTOBbIX MMMYJIbCOB, MPONCXOAMT 3aNOMM-
HaHWe BKJIIOYEHHOI0 Pexunma.

Ha anemenTax 3 1 4 mrkpocxembl DD3
(561J1A7) cobpaH reHepaTtop, CuUrHan c
KOTOPOro nocrynaet Ha mukpocxemy DD1
1 Ha BXOJ, cHeTa cyeTymka astoctona DD4
(561ME10). B cnyyae 3anonHeHus cyeTuu-
Ka oo yvicna 128 Ha Bbixoge 14 mukpocxe-
Mbl (CTapLUKUA pa3psa,) NOSBASETCA CUrHan
«/I0rM4eCKo 1», KOTOPbIA NOCTYNaeT Yepes
amop, VD3 Ha knasuwy «Stop».

Ha anemeHTe 1 mukpocxemsl DD3 co-
6paH ycunutens GpoToToka ontonapsl. Cur-
Has C 3TOro 3NemMeHTa NOCTYNaeT Ha BXOS,
cbpoca cyeTymnka asTocTona. Ha npuemMHom

y3ne JINM ycTaHoBneHa kpbinbyatka ¢ N
npopesamu. B pexumax nepemoTok 1 BOC-
npov3BeAeHNs, eCNN NPYEMHbIN y3en Bpa-
LaeTcs, KpbinbyaTka neproamyeckn npe-
pblBaeT CBETOBOM MOTOK ONTOMapbl U Ha
BbiBOAe 3 Mukpocxembl DD3 npucytcTey-

IOpwii PaccagHwkos, r.Boarorpas

npounssegeHne», Korga BCca ieHTa HaxoauT-
¢ Ha npuemHoMm yane); N - uncno npope-
3ell kpbinbyaTkn. Bpemsi cpabaTbiBaHns aB-
Toctona Tcpab = 128/FreH.
JKCneprMeHTanbHO YyCTaHOBMIEHO, YTO
Nnpu OKOHYaHWW NEeHTbl B KacceTe npuem-
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eT MMNYNbCHbIVM CUrHan (4acToTa nocne-
[IHEro 3aBMCUT OT CKOPOCTW BpaLLEeHUs
MPUEMHOrO0 y3/1a 1 Yncna Nnpopesen Kpbiib-
4aTKu), 1 CHETHMK aBTOCTONA He ycnesaeT
pocymntatbh Ao 128, Tak Kkak MOCTOSHHO
cbpacbiBaeTcsi B «0».

B cnyvae octaHOBKM npueMHOro yana
MMNynbCbl cOpOCca Ha CHETHMK He NoCcTyna-
10T, NOCneaHui 3anonHseTcs Ao 128 v cur-
Han «iormyeckon 1» ¢ BeiBoga 14 noctyna-
eT Ha kHomky «Stop». CnenyeT oTMeTUTb
HeobxoammocTb avopa VD6, koTopblil B
coctosiHumn «Cton» cOpacbiBaeT CHETYUK
DD4 v npu nepexofie B OAVH 13 paboumx
PEXMMOB CHETYMK HAYMHAET 3aNONHATLCS
C «Hyns». Ecnu aToro He genatb, TO B MO-
MEHT BKJIIOYEHWSI OQHOTO M3 pabounx pe-
XMMOB CHETYMK MOXET ObITb YACTUYHO 3a-
NOMIHEH, 00 MNOABNEHUS «JIOrMYeckon 1» B
cTaplieM paspsiae noHagobutcs meHee
128 MMNynbLCOB M CYETYMK MOXKET 3anof-
HUTBCS [0 NOSIBNEHWS MMMY/bca copoca ¢
$oTonaTumnka, Npon3onaeT NoxHoe cpada-
TbiBaHWe aBTOCTONA. YacTtoTa reHepaTopa
onpegnensetca senmunHamm R7 n C3 v npu
yKa3aHHbIX HOMUHanax cCocTaBfseT OKONIo
300 lu, a MakcmanbHoe ee 3Ha4eHune or-
paHUYeHO BbipaXeHneM

Fren < 128 Fpaty,

Fpaty = VN,

raoe V - MMHMManbHas 4actoTa Bpalle-
HWS NpYeMHoro y3na 06/c (B pexuvme «Boc-

HbI y3en coBepluaeT 0AvH 060pPOT Npu-
MepHo 3a 3,5 ¢. [lonycTuM, 4TO Ha npuem-
Hom y3ne JIMM yctaHoBneHa KpblibdaTka
¢ 10 npopessmu, Toraoa

Fpoaty = 10/3,5, n

Fren < 365 [Iu]

BbIBOZ, - B Cy4ae NpuMeHeHNs Kpblilb-
yatkv ¢ 10 npopesamu 4acToTa reHeparo-
pa He pomkHa npesbiwaTth 365 My, Mpu va-
ctoTe reHepartopa 300 Iy, Bpemsi cpabatbl-
BaHWs @aBTOCTONA He npeBbilaeT

Tcpab = 128/300 = 0,43 c.

HacTpoiika ycTpoiicTtea cBOAMUTCS K
noabopy 4acToThl reHepaTopa U3MeHeHu-
em HomuHana C3. B cnyyae HeynoeneTtso-
puTenbHOro copoca Npw BKIIOYEHUN NUTa-
HUSt HEOOXOAMMO YBENMNYUTE HOMUHAN KOH-
nfexcartopa C2. B kauecTse 351eMeHTOB on-
Tonapbl UCMNOL30BaHbI CBETOAMOA U HO-
TOAMOA, OT HEUCnpPaBHOro MaHuMnynsTopa
«MblLLb».

KpbinbyaTtka nsrotaBnueaeTcs 13 He-
Npo3payHoOro maTepuana, Hanpumep xec-
M, U 3aKpennseTcs Ha NPUeMHOM y3ne
JINM. B nioGuTenbckmnx ycrnoBusx npolle
BCEro M3roToBMTb KPblIbYaTKy C 8 npope-
39MWM, pacnonoxeHHbIMK Yyepes 45°. Pas-
Mepbl KPbIIbYaTKN 1 BapUaHTbl KpenneHus
3aBUCAT OT KOHKpeTHOro JINMM. Bo3moxHO
Takxe NpUMeHeHWe Kpblb4YaTKM OT MaHu-
nynartopa «Mblllb».
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MUKPOKOHTPOAANERS

MporpammaTtop A1 BHYTPUCXEMHOro
nporpaMmmMmupoBaHmna Koutponnepos AVR

B HacTosiLee Bpems B NOOUTENbCKOV NPakTUKe NPUMEHSIOT-
CSt MUKPOKOHTPOJIEPbI Pa3HbIX CEPUIA, Kaxaas U3 KOTopbix obna-
faeT CBOMMM npeumyLiecTBamun u Hepgoctatkamu. CpaBHeHue
pa3nnyHbIX KOHTPONNEPOB — [OBOSILHO HeBnarogapHoe 3aHsTue,
Tak Kak NpenMmyLLLecTBa 1 HeJoCTaTKu CUIBHO 3aBUCAT OT peLuae-
MOW 3a4a4un W, 3a4acTyio, OT MPUCTPACTUI KOHKPETHOro paspa-
6oT4MKa. B cmuny 3aBMCMMOCTM OT NPUCTPACTMiA Nio6oe ynoMuHa-
HVEe NpeuMyLLecTB Kakoro-nmbo cemeiictea ¢ 60NbLLON BEPOAT-
HOCTbIO MPOBOLMPYET Xapkue H6atanun B axokoHPepeHuun Fido
RU.EMBEDDED. OgHako s 0CMentocb Ha3BaTb OAHO CyLLEeCTBEH-
HOe JOCTOMHCTBO KOHTponnepos cepun AVR ¢pupmel Atmel [1] —
ISP (In-circuit Serial Programming). 9710 03Ha4aeT, YTO KOHTPOS-
nepbl cepun AVR nmeloT namsaTe KoAa, NporpaMMmMpyemyio He-
nocpeacTBEHHO B nnate ycTponcTtea. K ToMy e — CO CpaBHU-
TenbHo 60nbLLIMM pecypcom (1000 LmkNoB Nepesannciu), Npu «pog-
HOM>» HanpPsXXeHUW MUTaHus (T.e. 6e3 «BbICOKOBONLTHOr0» NUTa-
Hust 12V). U 4t0 0c060 NpusTHO, Kak ans paspaboTtynka-niobute-
na’l, Tak v ons 4enoseka, NOBTOPSIOLLErO B €AMHCTBEHHOM 3K3eM-
nnspe 4bio-nM60 pa3paboTky, NPOrpaMMUMpPOBaHMeE OCYLLLECTBIS-
eTcsa Mo nocnepoBaTtenbHOMy UHTepdeincy SPI yepes o4eHb Npo-
CTON apanTtep, NOAKNOYAEMBbIV K napaniensHoMy nopTy nepco-
HanbHOro KoMrnbloTepa. Mo OKoH4YaHWM npouecca NPorpaMmmmpo-
BaHWS CHUMaeTCs curHan copoca 1 NpoLLeccop HayMHaeT BbINos-
HSTb 3aLLMTYIO0 B HEro nporpammy. B npegensHom cnyyae «apan-
Tep» npeacTasnseT coboit kabenék 13 5 NpoBOAKOB, OAHAKO Ta-
KO/ BapuaHT UMeeT CBOM HeOCTaTKu, O KOTOPbIX CKa3aHO HUXeE.
WUToro «nporpammartop» COCTOMT NPakTU4eCKn TONbKO U3 Mpo-
rpamMmMHoro obecneyeHuns 4SS NepCoHanbHOro KoMnbloTepa.

[ns BHYTPUCXeMHOro nporpammmposanus dprpma Atmel 6ec-
nnatHo pacnpoctpaHaet naketT AVR ISP [2], BoCTynHbl Takxe
Apyrve nporpammel, Hanpumep [3], [4]. N Tem He meHee, 6onblue
ABYX NeT Ha3aj, aBTop 3TOW CTaTby Hanucan COGCTBEHHYIO NPO-
rpammy, pesynbTaT pa3BuTWs KOTOPOU M NpennaraeTcs BHUMA-
HUIO YnuTaTenei. [leno B TOM, YTO MOYTU BCE M3BECTHbIE HA TOT
MOMeHT nporpammsl 6binm GUI-npunoxernammn Windows95 ¢ kHo-
noYkamu 1 MeHto. V13 aToro BeiTekano Aga HepocTtatka — BO nep-
BbIX, MX BbI30B HeNb3s OblsI0 BCTPOUTL B NI0OMMBIN pefakTop unm
WHTErpupoBaHHyio 0605104Ky, ckaxem, oT TurboC, a BO BTOPBIX...
oHK 6binv nog, Windows :-) VimeeTcs BBUAY, HTO UX HENb3s ObINO
ucnons3osatb nog DOS (a cBob6oaHO pacnpocTpaHsemblii AR ac-
cembnep ona AVR BnonHe paboTtaet Ha cnabeHbkrx 486, aymaio
1 0T 386-bIX HE OTKAXETCS) NN, CKaXEM,
B DOS-okHe OS/2.

Mporpamma AVReAI [5] paboTtaeT u3

ALTERA BYTE BALSTER

AnekcaHap Penuyk, r.bposapsl Kuesckoii 061

Heobxoauma nns padotel nod WinNT/Win2K.

AVReAl ncnonb3yet nporpammHyio peanusaumnio SPI uepes
JIMHUM NapannenbHoro noprta KomnetoTepa. JononHUTENbHO K
cTtaHgapTtHeiM curHanam SP1 (MOSI,MISO,SCK) ncnonb3yertcs nu-
Hust /RESET pns cbpoca KOHTponnepa u, npu Heo6xoaMmMoCTy,
nnuua XTAL1 gng nogaym TakTOBOWM 4aCTOThl HA OJHOMMEHHbIN
BbIBOJ, KOHTPOJINEpa Npu OTCYTCTBMM KBApLIEBOrO pe30HaTopa.

Mporpamma nofaepXuBaeT TpU TMNa afanTepos.

Altera ByteBlaster (puc1). 1ot agantep Bbinyckaetcs dbup-
Mo Altera ans nporpammmpoBaHnmns Beinyckaemsix eto MJINC (PLD)
1 No3aToMy 0cobeHHO ynobeH ans Tex, KTo paboTaeT Takxe ¢ 3Tu-
MK Mukpocxemamu. Cxema bnactepa Ha puc.1 HeCKonbLKO MOau-
$uumpoBaHa - fobaBneHb CBETOANOAbI ANS UHANKALMU HANNYMS
NUTaHKs U pexunma NporpaMMmnpoBaHKS, a Takxe BbiIBeeH A0Mos-
HUTENbHBIA CUrHan Ha BbiBOA, 8 pasbema X2 yepe3 cBOOOAHLIV
KaHan WrHHOro popMuposaTens. HasHayeHne KOHTAKTOB pa3be-
ma X2 6anT-6nactepa B pexvime nporpammupoBanus AVR npu-
BefeHo B Tabsmue 1.

Ta6nuua 1
X2  Tlnatac AVR X2 Mnata c AVR
1 SCK 2 GND
3 MISO 4 VCC
5 /RESET 6 He ncnosb3yeTcs
7 He 1cnonb3yeTcs 8 XTAL1
9 MOSI 10 GND

MoaknioyeHne BuiBoga XTAL1 KoHTponnepa k agantepy npo-
N3BOAUTCA TOJILKO NMPW reHepaummn TaKkTOBOro curHana nporpam-
Movi. ObpaTnuTe BHMMaHWe, 4To Ans npoueccopa ATmegal03 B
pexume nNporpammypoBaHns BMecto BbiBogos MOSI, MISO eé
annapaTHoro KoHTponnepa SPI ncnonb3yioTcs COOTBETCTBEHHO Bbl-
sBoapl PDI (RXD, BbiBog, 2) n PDO (TXD, BbiBOA 3). 3T0 3ameya-
HUe KacaeTCd Takxe 1 OCTasibHbIX TUMNOB aanTepos.

Atmel STK200/STK300 (puc.2). Apantep nony4mn cBoe Ha-
3BaHMe OT KOMMIEKTYIOLLMXCA UM OTNaA04HbIX MnaT pupmbl Atmel
ans 6bICTPOro Havyana paboTel ¢ MUKpoKoHTponnepamm At90s8515
n Atmega103 cooTBeTcTBEHHO. Ha camom fene npveefeHHas cxe-
Ma COOTBETCTBYET OAHOBPEMEHHO 06enm afantepam, B Hel npu-
CYTCTBYIOT NepeMbliky ONng onpeneneHna Haanydma Kak agantepa
STK200 (BbiBOAKI 2-12 pasbema X1), Tak n STK300 (BbiBOALI 3-
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ATMEL STK200/STK300

noNb30BaTbCA 3TUM BapUAHTOM.
3BOHbI B kabene, pa3bpoc xapakTe-
pucTuk mukpocxem LPT moryT npu-
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BECTU K pa3HoobpasHbiM COOsM,
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«aganTepa» MOXeT CIY>XWUTb TOJIbKO

MOSI

I1
14

12

17 12
—

HeobXx0ANMOCTb pas-aApyroi npo-
LUNTb KPpUCTan Nnpu NOBTOPEHNN Yy-

LED

RN FSEIN

13

18

6 HC244

19

XoW paspaboTku. Ho kak pa3 B 3ToM
cny4ae 0cob0 HenpusTHO 3arHaTtb

KpUCTann B HeMpuan4YHylo noay.
Kpome TOro («anneTut npuxoamT BO

20

21

10
22

10
23
11

15
13
11

I1
12

© [N o |w

13
18 ;|

24
12

25
13

Bpems efbl») - 0693aTelbHO 3ax0-
yeTcs eLle YTO-HMOYab Kyaa-HMOYab
3alNTb, HO, MOJIEHUBLUNCL CNasaTb
HOpManbHbI agantep B NepBbli
pas, Bbl ByaeTe elle [OAMO pyratb-
CS 1 NIeHNTLCH, NeHNTLCA U pyratbea®. He no-
NeHnTeCh, cnasiite OANH U3 OMUCAHHLIX Bbille
6ydepn3oBaHHbIX agantepos. Micnonb3oeaxune
WKWHHOrO popmmposaTens ynyywaer hopmy
NPOrpamMMMpPYIOLLLIMX CUrHAN0B M NO3BONISET He
CHMMaTb KOMOAKY C nnatbl Npy OTnagke, npo-
rpaMmMa nepesoAMuT BbIXOAp! aganTtepa B Z-Co-

m
@
H

Rt [T I I N I I PV VO

MISO

"
o

X2

Pinic.2

DB25M

11). Kak npaBuno, 3TOT aganTtep MCNob3YIOT Te, Y KOro eCTb B HANN-
4nn opHa n3 nnat eupmel Atmel, 1MGO KTO yXe Nonb30BaNCs Npo-
rpammoii AVR ISP. MNMpu Heo6x0aAMMOCTY NPOrPaMMHOI reHepaLmm
TakToBoro curiana XTAL1 ncnonsadyetca namamnsa LED apantepa STK,
VCXOAHO NpefHasHa4YeHHasn 419 BKII0HEeHNS CBEeTOAMOAA Ha OTNaa04-
Hovi nnate. Pa3eoaka konoakv X2 Ha NnpuBefeHHON Ha prC.2 Cxeme
COOTBETCTBYET NPUHATON prpmon Atmel 4ns Npov3BoanMbIX €10 Nnar,
0[HaKO HMKTO He MeLLaeT NCNOoNbL30BaTh U Pa3BOAKY, COOTBETCTBYIO-
wyto Altera Byte Blaster, kak 310 npuseaeHo Ha puc.4 B cTaTbe Anek-
cangpa Toppeca «YHusepcanbHbit kKoHTponnep CD-ROM-marnum-
TODOH C AMCTAHUMOHHBIM ynpaBneHuem» [6].

O6a onucaHHbIX Bbile «Bydepn3oBaHHbIX» agantepa cobpa-
Hbl Ha OCHOBe WWHHOro dopmuposatens 74HC244 (ananor
1564Ar15). Bo3MOXHO Takxe ncnonb3osaHne 555AM5 (74LS244)
n 1533AMM5 (74ALS244). MNpumeHeHune Bydepa ¢ TPETbUM (BbICO-
KOMMMEAAHCHbLIM) COCTOSIHMEM MO3BOJIET MO OKOHYAHMMN NPOrpam-
MUPOBAHUA CHATb CUIHAN Pa3PEeLLeHNs BbIXOLOB W, «OTKIOYMB»
ajantep OT CxeMbl, He BAMATL Ha e& paboTy (3a MCKYeHneM
napasuTHbIX eMKOCTeN Mexay nposogamu Lwnerda ot agantepa
[0 nnatbl ycTponcTea). [Ang atux agantepos peKOMeHayeTCs us-
rOTOBWTL YAJIMHHMUTENb NOPTa PEKOMEHAYETCH U3roTOBUTbL YAJIN-
HuTenb nopta LPT anuHoii 1,5-1,8 m co Bcemn nnHusamu (3emenb
He XaneTb), OH MOXEeT MPUroOAUTLCS U ANIA APYrUX Lenen, a cam
ajanTep BbINOMHWUTL Ha HEOONbLLUION MnaTe U BbIBECTU Nepexoa-
HWK OT HEro Ao nniatbl C MMKPOKOHTPONnepom aanHon 20-25 cm.

FBPRG ?— npepcraBnseT cob0i NPOCTO COeANHEHWNE NUHUIA
napannensHoro nopTa 1 BbIBOAOB MUKPOKOHTPOJIEpa COracHo
Tabnuue 2.

Ta6nuua 2
BbiBOA LPT Curnan AVR BbiBOA, LPT Curvan AVR
6 (D4) /RESET 8 (D6) SCK
7 (D5) MOSI 10 (ACK) MISO
5 (D3) XTAL1 18..25 (GND) GND

MporpamMmmnpoBaHne MOXeT OCYLLECTBASTLCS NPU NUTaHUK
KOHTpOIepa OT napasnenbHOro nopTa (Ko -ap), 415 Hero MoXHO
MCNoNb30BaTh COeAMHEHHbIE Yepe3 ANOAb! BCe He3aAeliCTBOBaH-
Hble IMHUYM JanHbiX LPT (BoiBOAR! 2,3,4,9). Bnpoyem, aToT pexvm
[aneko He Bcerpa paboTaeT, NO3TOMY Jiyylle BCE-Taku Nporpam-
MMPOBaTb KPMUCTa B Naarte Npu NUTaHUM CXeMbl OT €€ NCTOYHU-
Ka nutanusa. Pexwum fbprg — nepsbii, NOSBMBLLNIACA B NPOrpam-
Me, 1 J0 cux nop nogmepxvsaetcsa. OQHAKO S He PEKOMEHAYIO

"2 HaasaHue npoucxoauT oT nporpammsl foprg [7] (aBTop Jerry Meng), koTopas
1 ncnonb3osana Takoe coeanHerne LPT-nopTa ¢ KOHTponnepoM. ABTOP CTaTb NONb30-
BaJICs HEKOTOpPOE BpeMS NepBbIMU BEPCUSMU 3TON NPOrpaMMbl, HO O4eHb BbICTPO ne-
pecTan ycTpauBaTb kak MHTepdeic nporpaMmsl, Tak 1 Hebydepn3oBaHHbI aganTep.

CTOsIHWE NOC/E OKOHYaHWS NPOrPamMMUPOBaHUS.

KpaTtkoe onucaHue BO3MOXHOCTE NPOrpaMmbl

Mporpamma npuHumaet ¢arinsl dopmarta INTEL HEX n 3ar-
pyxaeT ¢ann B namaTb He B Maccue, a B CN1COK. ITO NO3BONSET
pasnuyatb cutyaumm «6anT OXFF B .hex» N «<HeynomsHyTbIn HarT»
B pesynbtate eCcTb BO3MOXHOCTb LUNTb TOLKO TO, 4TO HAZO, OC-
TanbHOE TONIbKO NPOBEPSITL NPY HEOHXOAMMOCTM (CM. KITtOY -V+).
Ona nobutenet natunte npsamo no HEX-daiiny: ecnm He cosna-
[aeT KOHTPOJIbHas CyMma CTPOKM, TO 334aeTCS BOMPOC - «<UrHOPU-
poBaTtb?». Mpu oTBETE “Y” (MM “y”) 3Ta M BCe OCTasIbHble OLLINOKM
KOHTPO/BHOM CYMMbI UTHOPUPYIOTCS (HO CamMu CYUMBOJTbI KOHTPOJLHOW
CYMMBbl JIO/XHBI MPUCYTCTBOBATb, MHAYE NPOrpaMma OTBaIMTCS eLue
paHblle Mo HeJONyCTUMOMY CMMBOJY B CTpOke). [ins obneryenus
Takux natyei (0cobeHHo «popmMaTHbix» 3annceit B EEPROM) nepeg,
aHanM30M CTPOKM U3 Hee yOupaloTcs npobensl u Tabynaunm. Takke
UIHOPMPYIOTCA NYCTblE CTPOKM M CTPOKM, HAYMHAOLLMECS C CUMBOSIA
“#”, nocnegHee npegHa3Ha4eHo 419 NOMELLEHNS KOMMEHTapues O
BEPCUK HernocpeacTBeHHO B HEX-dannbl.

B ntore moxHo umets B HEX-darine, Hanpumep, Takme CTPOKM:

# {b: xom uacToTe, b: Banmepxka AL, w: HadanbHoe LAI,
# w: BpeMs HaxomjeHus, b: Nepuom CyMMUpOBaHus, b: 3amepxxa crpoda}
:08 0010 00 07 01 6009 0405 06 07 DB

lMposepseTca nepekpbiTe agpecos 3anucen B HEX ¢aine —
Takas cuTyaums MOXeT BCTPETUTLCS NPU HEKOPPEKTHOM 3a4aHNK
aApecoB JIMHKOBKW ONS CErMEHTOB B KOMaHAHOM ¢aine KoMno-
HOBLLMKA (€CNN Takoe nepekpbiTe He 0OHAPYXWUTb A0 3aLUMBKM
KpucTanna, To B UTOre NpoLumMBaeTcs «Mycop» U CO34aeTcs Bre-
yaTneHue, 4TO KPUCTan Uan Nporpammarop HencnpaseH :-). MNpu
HaxoXaeHUU NepBoro NepexkpbITUS NPOM3BOANTCS BbIXOA, U3 NPO-
rpammbl C ykasaHMem guanasoHa aapecoB NepekpbiBaloLLMXCS
OaHHbIX.
Kak yxe ykasbiBanocb, AVReAl Bbi3blBaeTCq U3 KOMaHOHOW
CTPOKM 1 MOSIHOCTLIO yNpasnseTcs knovamu. Knwoyn no3sonsior:
* yCTAHOBUTbL TWM NPOrPaMmMmMPyEMOro KpucTannia (B HacTos-
Lwee Bpems nopaepxusatorca 90s1200, 90s2313, 9052323,
90s2343, tiny22, 90s2333, 90s4433, 90s4414, 90s8515,
9054434, 90s8535, mega103)
* yCTaHOBWTbL HOMep 60 6a30BbIV aapec UCNob3yeMoro na-
pannenbHOro nopra
* BbIOpaTh TMMN aganTtepa n3 nepevyncreHHbIX Bbllle
* yCTaHOBWTb BPEMSt HEaKTUMBHOIO YPOBHS curHana copoca Ha
BbIXOAe ajantepa Afig yyeta 3a4epXKn yCTaHOBNEHHOrO B
nnare cynepsn3opa nuTaHnsa MUKPOKOHTponepa
* 3apaTh 4acTOTy YCTAHOBIEHHOrO HA MUKPOKOHTPOINEP KBap-
La A8 HaCTPOWKKM CKopocTy nporpammHoro SPI nubo 3atpe-
6oBaTb reHepaumio TakTa nporpammon avreal.
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* U3BMEHWTb B CTOPOHY YBENNYEHNS BCE 3a4ePXKV AN Nporpam-
MWPOBaHUS NMPY MOHUXEHHbIX HANPSKEHUAX MUTAHNS

* NMPOYMTaTb COAEPXUMOE NaMATV KOAA U/UNN JaHHbIX

* CTepeTb KpUCTas, BO3MOXHO C COXPAHEHNEM COAEPXMMOro
EEPROM paHHbIX, NpoBepuTb KPUCTaN Ha YUCTOTY, 3anpor-
pamMMMpoBaTh U BEPUPULMPOBATL, YCTAHOBUTL OGUTLI BNOKK-
POBKM YTeHWS (MepedncneHHble onepaunmn MOryT BbiMONHATbL-
csl Kak BCe BMeCTe, Tak 1 B Nto60oi kombuHaumm)

* Mcnonb3oBaTb NocnefHue 2 6ainTa namsT Koga KOHTponnepa
B Ka4eCTBe CHeTUMKa CTUPaHWI (MHKPEMEHTUPYeTCS 1 3anu-
CbIBAETCS HA3ag, Npu KaxaoM CTUpaHun)

* 3anucatb kogbl FF B queiikn EEPROM paHHbIX, He yKka3aHHble
B HEX-anne

* NPOBEPUTb Ha 4YNCTOTY (Koabl FF) sueikn, He yka3aHHble B
HEX-darnax koga n/vnm paHHbIx

* 3anporpammmpoBaTh KOHGUIrypaumoHHble 6utel (fuses), aoc-
TynHble B pexumMe ISP, coobLwunTb Tekyllee COCTOSHUE KOH-
$urypaumoHHbIx 6UTOB.

* hopcrpoBaThb BLIMOIHEHNE NEPEYNCIeHHbIX Bbille onepauui
[laxe B TOM Cny4ae, eCnu B Culy Kakux-nnmbo NpuymH Mm1Kpo-
KOHTpOMIep He Pacno3HaH.

Mporpamma no3BonsieT BbINOMHUTb «JIOrMYHYI0» KOMOMHALMIO
ornepawmii 3a OAVH BbI30B NyTEM 334aHNS BCEX HEOOXOAMMBIX Klt0-
yell B OQHOIM KOMaHAHOW cTpoke. Ecin xoTa Gbl 0gHa onepauus
npoLuna HeyAauyHo, ocTalbHble He Npon3BoaaTcs. Ckaxem, uun
He OyaeT 3anoyeH, ecnu Bepudmrkaums npowna HeyaadHo. Moa-
pobHOe onucaHue Koyelt NporpaMmsl U MPUMEPOB UX UCMOL30-
BaHVS 3ariMeT CAVLLKOM MHOrO MeCTa, 3a1HTepecoBaBLLNeCs Npo-
rpammon HanpyT ero, a Takxe kpatkvin FAQ Ha NoCBALLLEHHON Npo-
rpamme WWW-cTpaHuyke nnum caite «Paanoo66m».

Jlutepartypa

] http://www.atmel.com/atmel/products/prod23.htm

] http://www.atmel.com/software/avr_isp.zip

[3] http://www.cs.unibo.it/~lanconel/prog.html

] http://www.roboterwelt.de/info/schalt/

] http://www.ln.com.ua/~real/avreal
http://www.chat.ru/~avreal (1o Mepe BO3MOXHOCTM MNONNEPXUBAETCS
KOMNUS OCHOBHOV CTPaHUYKM)

[6] «Pamuoxo66u» N2/2000 c.55-57, N3/2000, c.62-63

[7] http://www.gsl.net/balfb/

pip04/index.htm

KHuru ana HaunHalowmx paguoniodurenei

1. «<TenedoH B Bawem gome». CogepxaHnvie: pagnotenedOHHbIA NH-
Tepodelic - npoctas cxema ans obecneveHus paboTbl NOOLIX paumnii B pe-
Xume paguotenedoHa. PagnotenedoH n3 tenedoHa-Tpybku - NpocTom
camofenbHbll pagnotenedoH. Pagnoyanmuutens ana paguotenedoHa -
npuctaska Ans yBeM4eHns AanbHOCTU NPOCTbIX KOMHATHbLIX paguoTene-
¢doHoB po 10 kM. MpocToii 6nokupaTtop TenedpoHHoro Habopa - 3awuTa oT
«NPaTOB». DNEKTPOHHbI HOMepoHabupaTens Ha M/c KP10008BX1. Te-
nePOHHbIN peTpaHCcnaTop - TenedoHHbIV Nnepeaatynk Ha YKB npuémHuk ¢
nuTaHnem ot TenedoHHOM MMHUK. TenedpoHHbIe aganTepsbl ANs aBTo3anu-
cun nudopmauum. Cxembl ans amynsummn SIM-kapT n nogknoyeHne GSM
TenedoHos K K.

2. ToTOBMTCS K neyaTu «3eKTPOHHble YCTPOMCTBA Ans paavoniobu-
Tenei». CogepxaHune: JOMaLLHWIA TENeLeHTP - TPU CXeMbl NPOCTbIX BU-
fAeonepepatunkos. PaguoyanmHutens ona paguotenedoHos Ha 900mI L.
Bcé o TenedoHHbIX kKapToykax, nogknoueHve k MK. TenedoHHbIl nHTep-
deiic ana CU-BU pagmoctaHummn. Cxembl NOAKMIOYEHNS aBTOMArHUTON K
MK ana packoanposkun. PagnotenedoH 13 NnprémHmka n ap. Cxembl.

JoBYI0 KHUMY MOXHO NONYYUTb MO MOYTE, BbICAAB NOYTOBLIN NepeBoy,
no HWxeykasaHHOMY agpecy. B rpade «ans nMCbMeHHbIX COOBLLEHNIA»
yKasaTb CBOV afpec v Ha3BaHue kHUrn. CTOMMOCTb KHUF 3 y.e N0 PbIHOY-
Homy kypcy ana Benapycu. ng ctpad CHI - 6 y.e (T.k nouTa KoHBEpPTMPY-
eT AeHbrv no Hal. Kypcy, KOTOPbIN HUXe PbIHOYHOrO B 2 pa3a). AnbTepHa-
TUBHbIN (Bonee AelwéBblil) BapuaHT: BeicnaTb 10 gucket 3,5 (B cTaHmapT-
HOVi ynakoBke, HOBbIX, NoObIX Gupm). Mocne nonyyeHns aucker, B Ball
anpec 6yayT BbICNaHbl KHUrKM. ONTOBBIM Mokynatensm Gonblune CKUAKMU.
Appec ons 3akasos: 225860, r.Kobpux Bpectckoii 06n., yn.tOxHas, 4.18.,
MapTbiHioky Hukonato Anekceesudy. Ten. ans cnpasok (01642)2-64-36.

Takxe BbICbINAOTCS ANEKTPOHHbIE BAPUAHTLI KHUI MO PaAn0O3NeKTpo-
HVKE Ha KOMMNAKT-ANCKax Mo 4 KHUru:

CD-ROM Ne1. Pagunoniobutensm noneaHble CoBeThl, 2 kHuru. Metan-
nouckartenn ans novcka kKnafos U penukevin. Pagnoniobutenio KOHCTPYK-
Topy. Bce kHUrv He py6nupyloT, a AOMONHSIOT APYr Apyra.

CD-ROM Ne2. MpumeneHne undpoBbix MUKpocxem cepuii TTJ1 n
KMOT. 3kcneprMeHTanbHas anekTpoHuka. MNonesHbie cxembl Ans pagvo-
nobuTeneii. Yctpoiictea Ha Mukpocxemax. CToMmocTb no6oro avcka ¢
yuétom nepecbinku 6 y.e. unn 20 gucket ana Benapycu n 12 y.e. uamn 40
avckeT ans ctpad CHI. Bo3MOXHbI BapnaHTbl 06MeHa Ha XypHanbl 1 pa-
avogetanu.

KOAOHKA PEDAKTOPA

Kak Bcerga, nepByto B Noayroann «KOAOHKY pefaktopa» HayHy ¢
TPaANLMOHHOrO COOBLEeHNS HALUM HOBBIM MOAMUCYMKAM U YuTaTe-
nsM. Haw xypHan BbIxoguT 6 pa3 B rof, npuyem ¢ He6GONbLLIONW Yac-
TOTHOI MoAynsiumeii: B KOHLe PpeBpans, anpene n KoHue mas (MIOHbC-
KU HoMep ¢ HeBoNbLIUM ynpexaeHueMm), a 3aTem nocne «6onbLnx
NeTHUX KaHWKyn» - B cCeHTabpe, okTabpe n Havyane pekabpsa. Tak 4To
He 6ecrnoKonTecCh, ecnv yxe Havyano mapTa (unu ceHTabps), a Bbl eLle
He NoNy4Ynnu NnepBoro Homepa 3a nonyrogue. Tem 6onee, 4T0 Mbl BCEM
noanucYmkKam Aaem AONOAHNTEIbHbIe PeAakLUMOHHbIe rapaHTUm 10CTaB-
Ky BCEX HOMepOB, Ha KOTOpble 0¢popMIeHa NoOANICKa, faxe B TOM Cy-
4yae, eCNu Kako-nMbo M3 HOMePOB XypHana He AOCTaBNEH BaM LWITAT-
HbIMW 3KCNeaVpyLWMMY NpeanpuaTuaMu ceasu (Ykpnoytoi, Pocne-
4yaTbio U Ap., T.e. TEMU, Y KOTOPbIX Bbl 0GOPMASANIM NOAMUCKY).

Ecnu XypHan no noanucke He NOoCTynun B Balle NOYToBOE OT-
AeneHue (NO Halen CTaTUCTUKe Takux cnydaes npumepHo 0,1% ot
o6Lwero yncna NoanMCcYMKoB; 0co060 NOAYEPKHY, YTO HaLLelh pefakLm-
OHHOV BMHbI B 3TOM HET: NOYTOBbIE PAOOTHMKMN YTBEPXAAIOT, 4TO ANst
MNX BEAOMCTBA 3TO HOpMasbHas umdpa «yTpscku» Npu nepesoske nim
HeTO4YHOI agpecaunn. KctaTtu, pegakums noctaBnseT TMpax noanuc-
HbIM OPraHn3aunsaM C y4eToM 3TON «yTpsAcku», T.e. Ha 0,1% Gonblue,
4YeM KONMYeCTBO NOAMUCYMKOB), TO Mbl BbilLIeM BaM HeAoCTaloWwmni
HoMep GecnnaTtHo MHAMBUAYaNbHOW 3aka3Hol H6aHaeponbio. Ho ang
3TOr0 _BHUMATE/IbHO BbINONHUTE cnepyiollee. Bo3bmuTe cnpasky B Ba-
LUeM NOYTOBOM OTAENEHUN B TOM, H4TO XYPHan K HAM He NoCTynun (Npu-
MepHbIii TekcT: «CnpaBka fana VMeaHosy MeaHy MBaHoBuYy, Npoxw-
Balowemy no agpecy: ..., B TOM, YTO eMy He JOCTaBieH NO NoAnucke
XypHan «<Pannoxo66u» N... 3a ... rof, B CBS3U C HEMOCTYMNNEHNEM 3TO-
ro HoMepa XxypHana B no4ytosoe otaenexune N... ropoga... ). Cnpaska
0043aTe/1bHO A0SXHA OblITb NOANUCAHA Ha4a/1bHUKOM NOYTOBOrO OTAE-
nexuns (pa3bopymnBso), a Takxe 3aBepeHa neyarbio NOYTOBOro oTaene-
HUS. BbllnnTte ee BMecTe ¢ OpUrMHaaOM MOANUCHON KBUTAHUMN 3a-
Ka3HbIM MMCbMOM B afpec Hawei pegakuun: YkpauHa, 03190, Kues-
190, a/a 568, «<Pagnoxo66u1». HemeaneHHo No NONy4YeHNN 3TUX OOKY-
MEHTOB Mbl OTNPABUM BaM HeA0CTaloW M HOMep XypHana 6ecnnatHo
3akasHoil 6aHaeponblo. MuwmnTe, Nnoxanyiicta, Balw o6paTHbIN aapec
PA3BO0OPYUNBO (4yTb in He neyaTHbiMy 6ykBamu) v MOJHOCTbIO
T.€. C I0YTOBLIM MHAEKCOM v 6e3 COKpaLLeHN BaLlero UMeHn n oTye-
cTBa. § 3a0CTPSAI0 HA 9TOM Balle BHMMAHWE MOTOMY, YTO yalle, Yem
X0Tenocb Gbl, Mbl MONly4aeM NUCbMA, Ha KOTOPbIX TPYAHO PasnnunTb
HanucaHue CTPOUHBIX BYKB «H», «U», «Ml», «Li», «y», «lli», «T», U HALemy
6i0po no paboTe ¢ NMCbMaMu NPUXOAUTCS «rafaTtb» B HaNMcaHun da-
MUAUK, yanubl, ropoda. B pesynbtate n3-3a cekyHAHOW HebBpexXHoc-
TV HACTOSILLMIA agpecaT MOXET Tak U He Mony4nTb oxugaemoro. He
NnoNeHnTEeCh, YAEeNnTe BCEro AeCSTOK CeKyHA Ha npoBepKy cOOCTBEH-
Horo o6paTHoro agpeca Npv oTnpaeke NMCEM B pefakumio, 4Tobbl uc-
KMIOYNTb Takne HefopasyMeHns.

Cka3aHHOe OTHOCUTCS He TONIbKO K YATaTeNsaM, HO U K HalLUUM aB-
Topam (B pepakuMu eCTb HECKOJIbkO MaTepuasnoB, 3ac/yXMBaloLwnx
ny6nvkaummn, aBTopbl KOTOPbIX M3-3a pacCesiHHOCTM 3abbinu ykasaTb
CBOW 06OpaTHbIN aapec UM ykasanu ero He NoSHOCTbIO).

Mbl, K COXaneHunio, He MOXeM yA0BNETBOPUTb NPOCLObI MHOMMX
HaLUMX HOBbIX YNTaTeNen BbiCNaTb UM paHee BhilLeAlne HoMepa Xyp-
Hana. CBsi3aHO 3TO C TeM, 4TO Mbl He AenaemM TUpax CBepx 3aKasos
NOANUCHBIX OpraHM3aunii, 4Tobbl MUHUMWU3NPOBATL CKNAACKMe pac-
XoAbl M ByxranTepckme «XBOCTbl» 32 HepeanM30BaHHYI0 NPOAYKLMIO (U
B KOHEYHOM UTOre MUHUMWU3UPOBATL LEHY XypHana) - yepe3 MecsL,
nocne BbIX0OA4A O4ePefHOro HoMepa B pefakLmMm 0CTaeTcs TONbKO «He-
NPWKOCHOBEHHBIN 3anac» 13 ABYX AECATKOB XYpPHANoB A9 TeX NoA-
NMCYMKOB, KOTOPblE YNOMSHYTHI ABYMSi ab3aLamMu Bhille, a Takxe Ha-
Lero apxmaa.

Bnpoyem, Hawwm NOCTOSHHbIE NMOAMUCYMKMN 3HAIOT, 4TO BO BTOPOM
NoAyrognun Kaxzaoro roga Mbl co3faem KomMnakT-amck «Paanoxo6ou»
C 3N1eKTPOHHLIMM BapuaHTamy BCEX HOMEpPOB XypHana 3a npeabiay-
wwmii rog B popmate Adobe Acrobat ¢ nonurpacpuyeckmm Ka4ecTsoM,
KOTOPbIN AOMONAHUTENBHO COAePXUT npowwmnskn M3Y, pucyHkn neyar-
HbIX NAAT MHOTUX ONWCAHHbLIX KOHCTPYKLMI (4N U3rOTOBIEHNS MO TeX-
HONOMUW «1a3epPHOro NPUHTEpPA, yTiora u Kakon-To matepu ©»), a Tak-
Xe MHOrue M3 yrnomsiHyTbiIX B XypHanax nporpammbl ans MK u
datasheets Ha pagvMokoMnoHeHTbl. 3aka3aTb TakoW KOMNaKT-AMCK
CMOXeT KaxAplihi MOANNCHNK BTOPOrO NOAYroams.

Halu skcneprMeHT ¢ BbinyckoM B okTsi6pe npownoro roga 80-cTpa-
HWYHOrO HOMepa XypHana nokasas, YTO Mbl MPaKTUYECKM FOTOBbI K 04e-
penHOMY «yTOJLLLEHNIO» 63 NoBbILEeHNS LeHbl. K coXaneHunio, Heoxu-
[aHHoe oceHHee 1,5-kpaTHoe (B A0NNapOBOM BbipaxeHuu!) nogopo-
XaHue Gymarv 3acTaBuiO noka BEPHYTbCS K NpexXHeMy 64-cTpaHuy-
HOMY 06beMy, OAHAKO pacluMpeHmne Kpyra Halwmx YyutaTenein-nognmc-
4nKOB BcensieT 060CHOBAHHYIO HaAEXay: TMpPax NepBoro Homepa «PX»
TpeTbero Thicayenetus nepewarHyn pybex 10000 ak3. OkoHOMMYeC-
Kne NpuUKMAKM roBOPAT, 4TO MPU TakMX Xe TeMnax pocTa NoANNCHNKOB
Mbl BCKOPE CHOBA CMOXEM chenaTtb «MOomMbITKy-He-MNbITKy»; Nnlib Obl
onaTb Pe3KOo He «ynana» rpuMBHA (Kak oceHblo 98-ro nepep cambim ne-
pexonom c 48 Ha 64 cTpaHuLbl) UK He «Bblpocna» Bymara (kak oce-
Hblo 2000-ro). A Mbl yxe meyTaem o 96 cTpaHuuax...

Haunny4wmne noxenanuns, Hukonaii CyxoB, rnaBHbiii peaakTop
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Dupma Consumer Microcircuits Limited (CML)

npeonazaem MuKpocxemul 0114 AHAI020601 U UUPPO6OI meneonuu, Onsa paouoceasu, 0N nepeoaiu uHGopmayuu KaKk no KanHaiam
NPOBOOHOIL C6A3U, MAK U NO PAOUOKANHANAM.

Bcro nponsBoaumyio npoaykuuio ¢pupma CML kiaccuguuupyer no cjiegyommuM 0OCHOBHbBIM KaTeropusiM:
Wireline telecommunications (npoBoaHasi cBsi3b)
Wireless data (0ecnipoBogHasi nepeaaya JaHHBIX)
Two way radio (paguocBs3b)
RF products (pagmoyacToTHasi NPOAYKIUUs)
Military communications (BoeHHasi CBSI3b)
Voice privacy (3amura pe4eBoro Juana3oHa)
General purpose (00uero Ha3HAYeHUs)

LR IR IR IR R R 2

B HomeHk1aType BhinyckaeMoii pupmoii CML nponykuuu:
- ayJHONPOLEeCcCOPDI ISl AHATOIOBbIX ¥ HH(POBLIX PaJHOCTAHIIMIA;
- koxepsl u aexonepbl CTCSS, DCS, Selcall, DTMF;
- ayinocKpemoJiepbl;
- MO/IeMbI H IPOTOKO/IbHbIE MOJeMbI /ISl HPOBOIHBIX U PaJuoceTell Mepeaayn JaHHbIX;
- uuTepdeiicol s aunuii ISDN;
- UHF FM/FSK npueMHHK H NepeJaTyuk OJIMKHeil cBsA3H
- M Ipyrue MHKpPOCXeMbl B 00/1aCTH CBSI3H.

Jlist obecriedenusi paGoThl OT ABTOHOMHBIX HCTOYHUKOB IIMTAHHA MHOTHE MHKPOCXeMbI HMEIOT NOHHKEHHOE HANPSIKEHHe MUTAa-
Hus (2.7-3.3B), NOHU:KEHHYI0 TOTPEO/ISIEMYI0 MOLIHOCTD M «1€KYPHBIi» (3Heprocoeperawmmnii) pexum.

IoapoOHyI10 TEXHHYECKYI0 HHPOPMALHIO MOKHO HAiiTH Ha caliTe pupmbl CML http:/www.cmlmicro.co.uk n www.sei-macro.msk.ru
OdunuanbaeiM qucTpudboTopoM Consumer CML no Poccun, Ykpaune u Benopyceun siasiercss OO0 «Makpo Tum».

«MAKPO TUM» IMocTaBky npoaykuuu CML Ha YkpauHne ocymecTBiasier
111141, MockBa, yi.IlepoBckas 1.19/2, ctpoenne 3 000 «BUC-31eKTPOHNK»

Teua. (095) 306-00-26, 306-47-21, 306-47-89. Ykpauna, 03061 Kues np.OTpaansbiii 1.10

®dakc. (095) 306-02-83, Email: igor@sei-macro.msk.ru Teul. (044) 484-5995, 484-7508, T\daxc (044) 484-8992

E-mail: info@bis-el.kiev.ua , www.bis-el.kiev.ua

Ha peiake YikpauHbl 0 paHodIeKTPOHHBIM KOMITOHEHTaM
OTKpbLIach HOBasg ¢upma
«I'AMMA>» YKpamHAa.

Ms1 npeanaraem Bero npoaykiuio pupmsl «MICROCHIP»
Y TIPUTJIAIIAEM TIOCETUTh HAIll CAMT:

WWW.MICROCHIPCOM.UA

CeviviHap OupMbl MMICROCHIP

18 anpensa 2001 r.
r. Kues

Ilpozpamma cemunapa

AnanoroBbie KoMIOHeHTHI (moTeHnnomeTpst, AL, OY, natunku tremneparypsi, ADC...)
Cospemennbie porokoutsl csizu LINbus u CANbus

[MepcnextuBHbie Monenu kouTpoiuiepos MICROCHIP

[Tpubops! pagnouacrornot unentudukamu (RFID) 125 x['n u 13,56 k',

OTnaiouHbIe CPeACTBa MOAICPKKH pa3pabOTINKOB

Opranusaropsl cemunapa: «l'amMmma» Ykpanna Bpewms nposenenus: 18 anpesst 2001 r.
«I"amma Canxr-ITetepOypr» 9-30 Hauajo perucrpauun
«Microchip Technology Inc.» 10-00 Hauasno cemunapa
Anpec nposezienus: I. Kuen
Perucrpanus y4acTHukoB 1o teneponam + 38 (0562) 36-07-92 Byassap T. I. llleB4enko, 38/40
+ 38 (0562) 34-01-77 31aHMe rocTHHHIBI «KCIpece»
E-mail: chip@pbox.dp.ua Kondepenu-3a.

Y4acTHHKOB MPOCST 3aperucTPUPOBATHCS M0 YKa3aHHBIM Tesredonam wian E-mail.

EEI Papunoxo66u 1/2001



