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YKB-PAAWONEPErOBOPHOE

YCTPOWCTBO

C NOMOWbIO KOMNMNEKTA TaKUX PaAUOCTaHUMMA
MOXHO 0bGecneuuTb CBA3b Ha PACCTOAHMAX A0
50-200 meTpos (B 3aBMCUMOCTH OT YCIOBUM).
PaauoctaHuus pabotaet ¢ aMnnuTyaHONW MOAY-
nAuMen Ha ogHow yacroTe 433,92 MIu.

MpuHUMNUanNbHAA CXxeMa NokasaHa Ha pUCyHke
NPUBEAEHHOM HWXKE.

MepeaaTumk COCTOMT U3

OKOHeuHbit HY kackap Ha TpaHsuctope VT4,
Harpy:eHHOM Ha AUHaAMWK COMPOTUBNEHWEM
32 Om (o7 TenechoHHOrO annapara).
flpvem u nepepava nepekniovalTcs nepe-
kno4aTenem S1, nepexnioyaloiiuM aHTeHHY
nutanne. Ha cxeme OH nokasaH B NONOXEHWUW
npuema. Boikniouartens nutaHus — S2.
AHTeHHa npeactasnseT cobov NPOBOMOYHYIO
CnnUy ANuHON 160 MM.
Katywku L1 u L2 oawHakosbie, OHU UMEOT No
5 suTkos N3B-2 0 31, BeckapkacHble, BHYTPEH-

ABYyX kackagos. Ha Tpan-
.auctope VT1 BbinonHeH
3apaiowmn  resepartop.
Ero vyacrota crabunuaun-
poBaHa PE30HATOPOM Ha
MAB Ha 433,92Mly. Ha
aToi uacrote u paGo-
TaeT nepepaTunk.

BbIIONHEH HA TPAH3NC-
Tope VT2. AMnnutyaHas
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MOAYNAUMS  OCyLiecT-
BNAIETCA B 3TOM Kackaje,

NyTeM CMELIEeHVA CUrHa-
na 34 c HanpsxeHuem
cMelleHus,  noctynaio-
WM Ha Hasy TpaH3ucro- |
pa. Peub BocnpuHUMa- |
€TCA 3MeKTPETHLIM MUK- |
pocdoHom M1. Hanpsike- |
|
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Hue 34 c ero sbixoaa
nocTynaer 8 uens cosaa-
HUA Hanpskenns Ha Ga-
se VT2, cocroswyo u3
pesucropos R2, R3 u
R4. Konpencatop C4
COBMECTHO C pe3ucropa-
mu obpasyeT punsrp, pasaensiowmn PY n HY.
HarpyxeH ycunutenb MOWHOCTM Ha AHTEHHY
yepe3 M-oGpasHeii punbtp C9-L3-C10.

MpuemHbI TPaKT caenad No csepxpereHepa-
TMBHOW cxeme. Ha TpaHsuctope VT3 sbinonHeH
cBepxpereHepaTueHbit getexktop. YPY Het, cur-
Haf OT aHTeHHbi MNOCTynaeT 4epes KaTywky
cBasn L4. NpuHATHIA ¥ NPOAETEKTUPOBAHHDLI
cvrHan sblgenseTtca Ha R12, Bxoaswem B coc-
Tas genutens Hanpsbkenus R12-R14, cospaio-
Lero CPeAHIoo TOMKy Ha npsimom Bxoae OY A1.
OcHosHoe ycunexwune HY npovcxoaut 8 one-
pauuoHHom ycunurene Al. Ero koadduumeHt
yCUNEeHUA 3aBUCHT OT conpoTusnenun R15 (npu
HaNaXMBaHUN UM MOXHO KOPPEKTUPOBaTL YCH-
nexve A0 ONTUMANbLHOTO).

3aTeM wgev perynatop rpoMKocTM Ha R17wu

2

HUM AaMeTPOM 3 MM, HaMOTaHbl BUTOK K BUTKY.
KaTywka L3 - Takas xe, HO HamoTaHa C Warom
B 1 M. KaTywiu L4 v L5 npn MoHTaxe pacno-
noXeHbl BAMOTHYIO APYr K APYTY, Ha obLwuei ock,
Tak Kak 6yaTto Gbl 0aHA KaTywka ABNKETCS NPO-
AomkeHneM apyron. L4 — 2.5 sutka, L5 - 10
BuTKOB, [13B 0,67, BHYTpeHHWii AnaMeTp HaMoT-
Kku 3 MM, kapkaca HeT. Katywka L3 — 30 suTkos
nposoaa MN3B 0,12, oHa HamoTaHa Ha NMOCTOAH-
HOM peauctope MNT-0,5 conpotusnexnvem 1M.

lWampoe C.N.
Jlumepamypa:
1. C. MNempycs. Paduoydnunumens UK NQY
CIYMHUKOBO20 MiOHEpa.

X. Paduo Ne6, 2007, cmp. 12-13.
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YKB-4M PAANOMUKPO®OH

C NUTAHUEM OT CETEBOIO AZANTEPA
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PaanomukpogoH npeacraenset cobon mano-
MOUIHBIW paguonepeaaTiuk, paboTaiowmuin ¢
4YacTOTHOW MoOAynsiuMeld Ha PUKCMPOBaRHON
vacToTe B guana3soHe 88-108 MIy. Mpuem cur-
Hana BO3MOXeH Ha mwobon YKB-YM paavose-
WATENbHBIA NPUEMHUK, paGoTaloWwwid B AaHHOM
AvianasoHe. XapakTepHbiMu  OCOGEHHOCTSIMU
CXEMbI SBNAITCA BbICOKAA aKyCTUYECKas YyBCT-
BUTENLHOCTb, KOTOPYIO MOWHT . . 'YNMPOBaTh B
WMPOKUX Npeaenax, u NUTaHue oT ANEKTPOCeTH
yepes ceTeBoW agantep OT 8-OMTHOW Tenesu-
3UOHHOW MIPOBOW NPUCTaBKK. TIpn 3TOM, aHTeH-
HOW CRYXMT COBAUHUTENLHBIA NPOBOA, UAYLLIUA
0T CETeBOro agantepa.

Mukpodor M1 — anektpeTHbi. KaTywku L1 -

L4 - roTosble BY-gpocceny.

Katywku L5 n L6 6eckapkacHble. CHavana Ha
onpaske AVamMeTpoM 8 MM (MOXHO MCRONL30-
BaTb XBOCTOBWK CBEpna unu ¢pnomacrep Takoro
AnameTtpa) BUTOK K BUTKY HamaTbisaloT LS, — 7
BUTKOB Nposoaa MOB 0,61. 3arem, eé suTin B
CpeAHel YacTu HEMHOTO pa3gBuraloT, U Mexqay
BUTKOB HamartbiBaloT L2 — 2 Butka OB 0,61.
Mocne ¢hopmOBKK 1 pasaenkn BbIBOAOB KaTylw-
KW, He BbiHUMAs OnpaBskKy, YCTaHaBNWBAIOT Ha
nnarty 1 NastoT. 3aTeM onpasKy BbLIHUMAIOT.

Hactpoiika — koHaeHcatopamu C7 u C8, Tak
yTo6bl NyTEM NOCNE0BaTErIbHLIX NPUBNKEHNUA
MONYYUTb HanmbONbLUYI0 MOWHOCTb HA HY>XHOW
yacTote (KOHTPONUPYIOT N0 NPUEMHUKY).

A |

MPOBHVK NS MONCKA 173~
«PALINOXYYKOB» pRs.

He cekpeT, uto MHOTUX niogen B Hawedn |
CTpaHe oxBaTWna «wwnuoHomaxus». MpocTeie |
rpaxaaHe, BUAAT cebna He MeHee uem [renm- |
com boHAOM, W nNpu nepsoi xe Mano- |
ManbCcKon BO3MOXHOCTH crpemsres |
YCTaHOBUTb XOTb KYKYIO-TO «npocrywky» 3a |
CBOMMW COCEAAMM, Konneramu u Aap. (M uTo
Takoe MOXHO MOACNYLATL y NEHCUOHEePKU B
norpe6e!?).

KoHeuHO, 3TO BONPOC NCUXUATPUN, HO HYXHbI
Kakue-To cpeactsa 06HapYKEHUA «UCTOUHMKA
cnneteH». Ha pucyHke npvBoAUTCA cxema ae-
TEKTOPa, KOTOPbI MOXKET HaWTW ManOMOLLHbIA
nepepatumk paboralowmi Ha vacrote ao 1000
Mry. Ha VT1 caenan YPY, a nocne Hero cne-
ayet cobcTeeHHo aetektop Ha aAuoge VD1,
MMEIOWHUA ranbBaHUYECKYI0 CBA3b C KMOYeBbIM
Kackaaom Ha VT2. YyBCTBUTENbHOCTL AETEKTO-
pa u, 0AHOBPEMEHHO, Nopor OTkpbisaHua VT2
perynupyetcs pesuctopom R3. [epea Havanom

noucKa ero HYXXHO YCTaHOBMUTb B NMONOXEHVE Ha
rpaHe 3axmraHus csetoauoaa. Mpw npubnue-
HUM K WCTOMHWKY PAAUOBOMIH CBETOAMOA 3axM-
raercs.

Katywka L1 HamoTaHa Ha (DeppuTOBOM KOMb-
ue pasmepa K7x4x3. OHa cogepxur 250 BuTKOB
nposoga N3B 0,12.

UcTouHuk nutanusn, — «KpoHa». AHTeHHa ~
NPOBONOYHLIN WTbIPL ANUHOW 50 cM.

Kocrhb/vee M.
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A3BYKA YKB-ATTTTAPATYPbL

Yactb 1. Bnoku YKB annaparos

CraTtbs 6. YCUNUTENn BbICOKO# H4acTOThbl U KOHBepTepbI

Yeunutenb Beicoko Yactotsl (YBY) aensetca
NEPBULHBIM 3BEHOM DAAWONPUEMHWMKE, CBA3bIBAKO-
WHUM NPUEMHUK C aHTEHHOW. Q4eHb 4acTo paawo-
NOGUTENM AN HA3BAHUSA 3TOrO YCTPOWCTBA MNpPUMe-
HAIOT CNOBO  «NPeCceneKTop», KOTOpoe MOXHO
pacwundpoBaTh Kak  «NpeaBapuTenbHbii  BbiIBOp
4acToTbi». Ha Mol B3rnsg, NoHsTHMe «YBY» umeer
6onee  wWWpPOKWA  cMbicn.  TnasHas  3ajaua
ApecenexkTopa CocTouT B «BbIbOpE YacToT», T.e. B
BLIAGNEHUN HYXHOTO CWrHana w3 oblein Macchbl
NOCTYNaloWmMx Ha aHTeHHoe YCTpoicTeo BY
curHanoe. YBY kpoMme cenekumu SOMKEH Takxke W
YCUNNBaTb BbiIGPAHHBIE CUrHANbI.

K ¥BY noboro npueMHuKa npeawbaBnsaoTcs ceqy-
IoLLMe OCHOBHbIE TpebosaHus.

o HeobxoAUMOCTs OCnabneHus CUrHanos Ha no-
604HbIX KaHariax NpUeMHUKa (T.€. Ha 3epKanbHOW

1 NPOMEXYTOYHOM YaCTOTax pPajvonpuUeMHKKa),

npy 3TOM ocnabnexHne NONE3HOro CUrHana, noc-

TYNAoWero u3 aHTeHHbl, AO/MKHO OblTb MUHW-

ManbHbiM. OcnabneHne BCeX HexXenaTenbHbiX
CAMHANOB  XapakTepuayercs n3buparens-
HOCTbIO YBY.

YBY fomkeH ycunmeaTb NOCTynatowui OT aH-
TeHHbl CUrHan, Mpu 3TOM CReayeT yAenuTb BHU-
MaHue ToMy, 4To6bi YBY He BHOCUAN NOBbLILWEHUS
WwymMos. MWUHMManbHbIE tYMbI — 3TO CaMoe
ocHOBHOe TpeBoBaHue K YBY ans YKB npueMHoit
annapatypel. B rycroHaceneHrbix paguoniobure-
NAMU paioHax, YBY, KpoMe TOro, AOMKeH Cno-
COGCTBOBATL YBEAUHEHUIO [UHAMUUECKOTO Ana-
na3oHa pagvonpueMHUKa, MNOCKOMbKY NpU 3TOM
CHWXAIOTCS YPOBHW NOMEX B TpakTe ycunutens
paano4acToThl U Ha Bxoae cmecutens. Ho 310 B
Gonblueit CTeneHn OTHOCUTCA K NpreMHukaM KB.

YBY pomkeH 6biTb XOPOWWM COrNacylownm
YCTPOMCTBOM MEXAy BXOAHbIM BOMHOBbLIM COM-
poTuBneHnem uaepa aHTEHHbI 1 NEPBbIM Kacka-
oM ycunenuna YBY (unn cmecutens). PaseHCTBO
3TWX CONPOTUBNEHUIA OBecneunsaeT MakCMMans-
HY!0 NepeAady BbICOKOYACTOTHOW 3HEpruuM Ha
BX0A nepsoro kackaga YBY npuemHuka (vnu
cMecutens). OT kauecTsa COrNacoBaHWa 3aBUCHT
4YBCTBUTENNLHOCTL PaAMONPUEMHMKA.

MpW BLICOKOM YpOBHE MNOMEX MEXAY aHTEHHbIM
8X0A0M W YBY npumeHsioT cneumanoHble BY
PUNLTPLI. OHW MOTYT BbITb Kak MepecTpanBaemsie,
TaK ¥ He nepecTpavBaembie No yacrote. [na pabo-
Tl B Pa3nuuHblX yvactkax YKB auanasoHos npu-
MEHAIOT, Kak npaswno, GuneTpbl HenepecTpau-
BaeMble. [lepecTpanBaeMblit  NPecenekTop C BbiCO-

KOW M36UPATENBHOCTHIO ANA HU3KOUACTOT-
Hbix YKB AranasoHOB MOXHO BbINONHUTL

Ha8 CnWpanbHbiX pe3oHaTopax, npeacTas-
nsowmMx  coboi  nonble  MeTanimyeckue
LUANUHAPBI MAKM NPAMOYTONbHBIE KOPOBKH,
BHYTPU KOTOPbLIX Ha PaBHbLIX PACCTOAHUAX
OT CTEHOK pa3sMeLleHbi KaTywKu WHAYKTUBHOCTY.
BHYTPEHHAS NOBEPXHOCTb LUMAWHAPOB MW KOPOBOK
[I0/XKHA WMETb XOPOWYI0 MPOBOAUMOCTbL Ha BbICO-
KMX YaCTOTax, NO3TOMY OHa AO0/MKHA BbiTe BO3MOX-
HO 6onee rnagkoit W, Kak Npasuno, 3Ty Nosepx-
HOCTb  cepebpsaT. PaccMOTpeHue  KOHCTPYKLMIA
CMMPanbHLIX PE30HATOPOB He BXOAUT B  YMCNO
3aa4 3TOM CTaTbi.

YBY gonxeH ycwuauBaTb NPUHUMEEMbIA CUrHan [0
YPOBHS, MNPEBLIWAIOErO YPOBEHb LIYMOB CMeCh-
Tens. Yposewb wymos YBY 8 Haubonbiuei mepe
onpeaenseT ypoeeHb wWyMos NMPUeMHUKa u, ceno-
BaTENbHO, YYBCTBMUTENbHOCTL MPUEMHHKA.
NoaToMy Bce 3nemeHTbl YPY u B 0COBEHHOCTU
TPAH3NCTOPbI BLIGMPAIOT C YHETOM KX WYMOBBIX
rnapameTpoB. [paHWuHbie 4aCcTOTbl TPaH3MCTOPOB
YBY fomkHbl GbITh NO KpavHen mepe 8 3—5 pa3
Bblle paboyent YacToThl. TOK kKonnekTopa B pabo-
uel TOUKE HEe PEeKOMEHAYETCs BbIGMpPaTh MeHblue
0,5—1 MA, TaK Kak Mpu MeHblWeM TOKe CUNbHO
CKa3biBAETCA 3aBUCUMOCTb NAPAMETPOB  TPAH3UC-
TOpa OT TeMrnepaTypbl N 3HAYUTENbHO YMEHbLIAETCA
KPYTWU3HA TPaH3WUCTOpaA.

NepeuncnerHble Bobilwe TpebosaHua k YBY paot
OCHOBAHWE K TOMy, YTO6bl B 3TOW CTaTbe paccMaT-
PUBaTL HE KOHKPETHO CXeMy TONbKO kackaaos YBY,
a B KOMNNeKce CO €xeMamu yCTPOWCTB COrnacosa-
Hua YBY C duaepamnm aHTeHH u CMecUTensmu.
Mo3TOMy 3A4eCb NPUBOARTCA CXeMbl, PeanbHo
CYWECTBYIOWMX ¥ MOHOCTbIO  paBoTOCNOCOBHbIX
cxem YPY, a TaKk e CxeMbi KOHBEpTepos,
BKnoYaowmx 8 cebs xpoMe cunbrpa BY u YBY,
cMecuTenb W nepebi kackaa Y4, a Taxk xe
reTepoanH.

oraenvHble 610ku YBY.

B 3T0M pa3gene s NpUBOXY CXeMbl U KpaTKoe onu-
CaHue OTAeNbHbIX BI0KOB, KOTOPbIE MOryT npume-
HATLCA KaK OTAeNbHbIE OT OCHOBHOMO MPUEMHMKA,
CaMOCTORATENbHbIE  BHELWHWE  BNOKW  ycuneHus
BbICOKOM YaCTOThl, Kak Npasuno, ath sHelwHwe YBY
CTOUT NPUMEHSNTb, €CU Bbl UCNONbL3YETE PaaNoONpn-
€MHWUK C HeJOCTaTOYHOW YyBCTBUTENLHOCTY.

MposepuTe  AOCTaTOMHOCTb  YyBCTBUTENLHOCTU
YKB npuemHuka o4eHb NpocTo. [nst 3TOr0 HYXHO
HaCTPOWUTb MPUEMHMK C NOAKNIOYEHHOW HTEHHOW
H3 YMCTHI OT CTAHUMW Y4YacTOK AWManasoHa M
38MKHYTb AHTEHHbLIN BXOA NMPUMEMHMKA Ha KOPNyC
(Ha 3emnio). Em Bbl nNpu 3TOM HabniopaeTe
PESKOE CHUNKEHME LWYMOB Ha BbIXOAE NPUEMHUKA,
TO YyBCTBMTESbHOCTb BaWero NPUEMHWUKA BNOHE
[0CTaTOYHASA.
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HO ecnn pesKoro CHWXeHUs LIyMOB
He HabodaeTCs, UM HUKAKOTO CHU-
XeHns Boobule, - 3TO O3HauaeT, yTo
Bbl AO/MKHBI MBO yNyulwmnTb COrnaco-
BaHWe aHTeHHbl C duaepoMm, nnubo
YBENNUUTL {yBCTBUTENBHOCTL MPUEM-
HMKG nyTeM [06aBneHus  BHEWHWUX
ManoWyMAWMX KaCKaAoB  YCWUNEHMUS
BbICOKOW YaCTOTbI.

WHoraa BHEWHWNW ycunuTens Noa-
K/HOYAIOT HEMNOCPEACTBEHHO K aHTEeH-
He. B atoMm cnydae YBY poskeH BbiTb 3alUMILER OT
NONafaHns Bfarv M XOPOWO COrfacoBaH C OAHOM
CTOPOHb! C BbIXOAOM aHTEHHb, C APYroM CTOPOHbI —
C aHTeHHbIM uaepoM. Takxke HeOBX0AUMO pelwuTb
BOMNPOC C NOAAYEN NUTaHUS.

YBY C HU3KOOMHDIM BXOAOM M BbIXOAOM

Ha puc. 6.1 nokasaHa cxema manowymawero YBY,
npeaHasHadeHHan Ans paboTbl B KAYECTBE NEPBOro
Kackaga paguonpueMHuKa.

B CxeMe NpUMEHEH CBEPXBLICOKOYACTOTHbIM Mano-
WyMAWKA  TpaHaucTop VT1 Ttuna KT3132 ww
KT3101. YBY He uMeeT pe30HaHCHLIX KOHTYPOB U B
KauecTse Harpy3ku TpaH3UCTopa paboTaeT BblCOKO-
YacTOTHLIM TpaHchopmaTop Tpl, HaMOTaHHLIA Ha
Konble avameTpoM 7..8 MM 13 depputa Mapku
S0BY. U3roTOBAEHHbIM MO 3TON CXEMe U yKaszaH-
HbIMU 3nemeHTaMn, YBY moxeT pabotath B guana-
30He YacToT oT 50 Ao 200 MIu. Ecim nenonb3oeaTs
deppuToBOE KOMLUO C BONee BbICOKOYACTOTHBIMU
napaMeTpamu, TO MOXHO PacCYUTLIBATL Ha paboTy
YBY Ha 6onee BbICOKMX YacToTax.

KOHCTpYKTUBHOE BbiNONHEeHne BY Tpancdopma-
TOpa NOKa3aHO Ha puc. 6.2. OH umeeT Tpu O6MOT-
KW, KOTOpblE AOMKHLI COGAMHATECS MeXAy CoBoWn
TOYHO NO Cxeme. Hayano W KoHey nepsoit u3
0BMOTOK Ha CxeMe noMeyeHbl kak H1 1 K1, Hayano
1 KOHeL, BTOPOW — Kak H2 1 K2 U T.4. [lepBsas u
BTOpass O6MOTKM WMEIT no 5 BWUTKOB, TpeTbs
06MoTKa — 2 BUTKa U3 nposoaa M3N-0,2...0,3. Npu
M3roToB/IEHWK TPaHCchOpMaTopa HepyTcs Tpu Kycka
NPOBOAA TaKOW ANUHbY, YTOBHI O6ECNeYnUTL TOYHOE
BbINONHEHME HEOBGXOAUMOrO KONMHECTBA BUTKOB.
3aTeM Havana TPex KyCcKOB 3aXUMAIOTCH BMeCTe U
npoBso/a CKPYYUBAIOTCA B MNAOTHBIA XIYT, KOTOPbIA
nocne 3Toro HamaTbiBAETCH Ha PeppuToBOE KOSb-
uo. HyxHO He 3abbiTb, YTO MOCNE HAMOTKM Ha
KOMbUO [ABYX BUTKOB (1€AYeT BbIBECTU KOHel
TpeTbei OBMOTKM K3 ¥ JanbWe NpPOoAoNXaTh
HaMOTKy XKIyTa, KOTOPbii ByAeT COCTOATb yxe u3
ABYX NPOBOAOB.

KaTywka L1 Ha puc. 6.1 npeacTtasnser coboint BY
OPOCCENb, TAKKE HAMOTaHMbIA Ha aHANOrUYHOM
(heppuTOBOM KOMbUE. YNCNO BUTKOB HA KOMbLE w3
depputa S0BY avameTpoM 7..8 MM AONXKHO 6biTh
17... 20.

B kadectse awnonoe VD1 n VD2 MOXHO UCnons-

30Bate KAS522, KAS14 n
K3 | ua»(ev/_lZZO vnm 219 -
H3 | 8 KpaiHem cnyuae.
| BxoaHoe u BbixoAHOE
| ConpoTUBNEHUA YBY

: K21 [ MPUAMEPHO PaBHLI MeX;

| K | Ay CoBoit W cocTasnsioT
Puc.6.2 } 50 OMm.

I ————————— -

YBY ansa TteneBu3nOHHbIX KaHanos [1IMB

3a nocneaHne rogst Ha PeIHKAX CTPaHbl AOABUNUCH
TENEBM3UOHHDBIE AHTEHHBI POU3BOLCTBA MONBCKUX
GVPM. DTU  aHTEHHbI CHABXAKTCA  AOCTATOYHO
YyBCTBUTENBHLIM W ManowyMawmm YBY. Ocoben-
HOCTb AHTEHHbI B TOM, YTO OHa TpebyeT xopowero.
333eMNeHus.  ManoonbiTHbie  BNAAENbUbl  3THX”
KOHCTPYKLMIA 4aCcTO He 06pallaloT BHUMAHWE Ha 3TO
06CTOATENBCTBO, ¥ YCUAUTENW aHTEHHBI BbIXOAAT M3
CTPOs NpW Nepeoi xe Hebonbliolh rpose. MosTomy
Ha pbiHKe (BO BCAKOM Crlyyae, B HaweMm ropoae)
MOXHO KYNWUTb OTAENbHYIO NaTy C NoAoBHbIM aH-
TEHHBIM yCunuTenem. 1 MHOrAa NOMb30BANCA TaKOMU
BO3MOXHOCTbIO. Ha 0aHOM w3 3TUX nnat CrouT
obo3HaveHne SWA-49 1 ykasaHo 3aWwWdpoBaHHOe
HasBaHwe npoussoauTens — AST.

YCTaHOBWB AaHHbLIM YCUNUTEND HA CBOEW aHTEHHE,
Bbl, BO3MOXHO, CMOXETe peimTs npobneMsl ¢ npu-
eMoM yaaneHHblx YKB cTaHuuin. TouHsle napamert-
pbl 3TUX yCWiUTeNnel MHe HEen3BEeCTHbl, NPaKTUKa
NOKAa3bIBAET, YTO OHM O6ECNEYMBAIOT AOBOSBLHO
XOpowee ycunexue Ha 4acrortax ot 50 o 600 My,

YBY ¢ yMHOXHTENEM AO6POTHOCTH

B Ha4ane 3Toro paspena bbino pacckasaHo o AByX
BapuaHTax YBY, «koTopbie MoryT paborate B
6onbUWOM AvanasoHe Yactor. Takue YBY obbivHO
Ha3blBAKOTCR WHMPOKOMO/IOCHBIMM ¥ CMONB3YIOTCS 8
NPUEMHUKAX, MPeAHa3HAYeHHbIX AN NPOCMOTPa
[OBONBHO BONBWOrO YacTOTHOro AwanasoHa. Ho B
NOBUTENBCKON NPAKTUKE HEeOBX0AMMOCTb B TaKOro
poAa NpyemHuKax GbiBAaeT oveHb peako. Yawe sce-
ro paguontobuteno HeobxoauM NpuUeMHKUK, pabo-
TaOWWA B Npeaenax [0BOMbHO Y3KOro fobuTeNs-
CKOro Ananasona. K ToMy xe, NPpUEMHUK C WUPOKO-
nonocHbIM YBY Ha Bxoae GyadeT noAeepxeH nome-
Xam OT 6A13KoPabOTAKWMX MOLLHbIX BELaTeIbHbIX
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npegnarar  Ans
NPURLMANUANBHYIO
KOTOpbIt CnocoBeH OpraHM3oBaTh
NPUeM CUrHanos TOMLKO B Y3KOW

paccMmoTpenus
cxeMy  YBY,

nonoce 4actot, 4to nOMOXeT | Autenma
it
MEHHO YNyYlWwWT Aipyrue napaMeT- C12p

pbi MpUEMHKKA.

Ha puc. 6.3 nokasaHa cxeMa
oueHb 3pdekTusHoro YBY, koto-
pbii MOXHO MPUMEHSITb B HU3KO-
YaCTOTHbIX y4yacTkax YKB awana-
30HA. [laHHan KOHCTPYKUMA pas-
paboTaHa MHOK AN NPUMEHEHUS Ha aua-
nasoHe 145 Mfu. N

Heckonbko NeT TOMy Has3aa MHOI0 6bina
pa3pabotaHa cxeMma YBY C yMHOXuTenem
AO6POTHOCTN (yMHOXUTENEM Q) Ha nonesom
Tpansuctope KN303/ u nocneaywowum  ane-
PUOANYECKMM KacKafloM YCUNIEHUA Ha TpaH-
3ucTope KT610. Mo 3T0i cxeme 6bin NOCTPO-
€H BHEWHWA ycunutene BY, nokasaswwui
UCKNIOUUTENBHO XOpOoLME pe3ynbTathl Npu
COBMECTHOIN paboTe CO CBA3HBIMW NaMno-
BbIMU NMPUEMHMKaMK. Kak NOTOM BbISICHWUNOCH,
3ToT  YBY 3ameTHO ynydwan uyysCTBUTENb-
HOCTb M U36MPaTeNbHOCTb MHOMUX KOHCTPYK-
UMIA TPAH3UCTOPHDBIX CBSA3HBIX NPUEMHUKOB.
OTAnuHbIe pe3ynbTaThl Gbinn NoNyYeHs Npu Npue-
Me CUrHanoe ot MckyccTseHHbix CnyTHUKos 3emnmn
(NC3) RS-10/11 v RS-12/13 Ha amanasoHe 29 Mry.
CxeMa M onucanue 3T0r0 YBY Haxoautcs B
WHTepHeTe Ha MOoeM caliTe, pacronOXeHHOM no
aapecy http://r3xb.by.ru B pa3snene «Mopembi».
daiin Ha3bieaeTcs preselek.zip.

Ans npumeHeHus fanHoro YBY Ha avanasoHe 144
MI'u B CxeMy NPULWNOCh BHECTU HEKOTOPbIE U3MeHe-
Hus. Cxema AopaboTaHHOrO BApWAHTa Kak pa3 w
nokasaHa Ha puc. 6.3. 3pecb NpUMEHEHb! LWMPOKO-
AOCTYNHbIE pagvoaeTani, HenpemeHHoe Tpebosa-
HUE OAHO — MEPEMEHHbIN Pe3ncTop R3 He AOMKeH
6bITb NPOBONMOUHBLIM (T.€. AOMKEH 6bITb 6e3MHAYK-
TUBHbIM).

CurHan w3 aHTeHHoro guaepa BY curkan nocty-
naeT 4epe3 KOHAEHCATOP OYEHb MANeHbKOW eM-
koctn C1 Ha koHTyp L1C2. BenuumHy emkoctv C1
MOXeTe noabupatb NO CBOEMY YCMOTPEHWIO, HO B
noboM cnyyae oHa Ha AvanasoHe 145 MIy He
NOMKHA npesbiwath 3,3 nd. Ha 6onee Hu3koqac-
TOTHbIX AWanascHax, Hanpumep, Ha 29 Mry, sta
BENMYMHE MOXeET BbiTb yBenuyeHa ao 8 nd.

Pesuctopbl R4, R5 u R6 3apaloT pexuM paboTbi
VT1. Yepes R1 u R3 ocywectensieTcs obpartHas
CBA3b KOWTYPa L1C2 ¢ ucTtokom TpaHsucTopa VT1.
YeM MeHbile BeSMUMHA CONPOTUBNEHUS NEpeMeH-
HOro pesuctopa R3, Tem 6onblue BeAUYUHA HANPs-
XeHWS 06PaTHON CBA3W U OHOBPEMEHHO YBE/TNHM-

|
I
|
|
|
136aBUTLCA OT NoMex u ogHospe- |
|
|
|
|
|
|

AHTeHHa

BaeTca AO6POTHOCTL KOHTYpa. [lpoucxoanT Tak
Ha3biBaeMbl1  NPOUECC YMHOXEHUs [06POTHOCTU
KOHTYpa (yMHOXeHue Q). TpU HeKOTOpOM Benuuu-
He 3TOr0 HANPSKEHUs YCUNUTENb NpespawaeTcs 8
reHepatop. Ta BEeMYMHA HANPSKEHUS O6paTHOM
CBA3K, NPU KOTOPOW YBY npespallaeTcs B reHepa-
TOp, Ha3bIBAETCA «MOPOroM reHepauun», Camas
BbICOKAN AOBPOTHOCTL KOHTYpa L1C2 npu Hanpsxe-
HUM 0BPaTHOM CBA3M GNU3KOM K NOPOry reHepauvy.
B 3TOoM Cyyae YBY uMeeT camyio y3Kyio nonocy
NPONYCKAHNSA, HO HECKONbKO MOBBILAIOTCA LWYMbI.
Mo3ToMy, KOraa oT Bawero npuemHuka Tpebyetcs
CaMas BbICOKAs 4yBCTBUTENbHOCTb, YBY cneayet
HacTpoWUTb Ha 6onee WWPOKYD NONoCy nponyc-
KaHus.

TpaH3aucTop VT2 paboTaeT Kak 0BbluHbI/A anepuo-
OVYecKWit younutenb. B 3TOM Kackage npuMeHeH
M2JIOLYMAWMIA BY TPaH3UCTOP CpefHei MOLLHOCTM
KT610. B CBOMX KOHCTPYKUMSIX MOXETE MPUMEHATL
vHble, bonee yaobHble AN BAC, TPAH3NUCTOPLI.

Katywka L1 6eckopnycHas, umeeT 5 BUTKOB Npo-
soAaa M31-0,6 n HaMoTaHa Ha 6onsaHke AMAMETPOM
8 Mm. AnuHa kaTtywku — 25 mm. OTBOA BLINOMHEH
OT cepeanHbl KaTywku. KaTywka L2 npexcrasnaer
COBOM  BLICOKOUACTOTHLIN APOCCENb M AENaeTcs
TOMbKO B TOM C/yyae, KOraa Mpu HacTpourke He
YA3ETCR ACCTUrHYTH NOpora reHepaumd. Katylwka
HaMaTbIBAETCH KyCcKOM nposoaa M21-0,4 annHon
0,1...0,2 OT AAuHbl BOMHbI, HA KOTOPOW NpUMEHN-
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nexcatop C2 pon-
XeH ObiTe 0bs3a-
TEeNbHO C BO3AYUs-
HbIM  AV3NEKTPU-
KOM.

Ha puc. 6.4 no-
Ka3aHa cxeMma
TONHO TaKOro Xe
¥YBY, HO npeaHas-
HaueHHas Ans pa-
6ot Ha Aamana-
30He 29 My, Mo-
XKET NPUMEHATLCS
1 Ha KB auanaso-
HaX, HO NpW 3TOM
cneqyeT BbibMpaTb COOTBETCTBYIOWME napaMeTpbl
KOHTYPHbIX Katywek. [ns AauanasoHa 29 MMy
kaTywka L1 pomkHa 6biTb BbINOAHEHA Ha Kapkace
8 MM, uucno sutkos — 25 nposoaom [13/1-0,4,
[VIMHA HAMOTKN — 15 MM,

Ans  “cnonb3oBaHUs NOAOOHOMO yCcMAUTENs Ha
OpYTVX [Wana3soHax CcMoTpuTe WHbopMauuio B
WHTepHeTe Ha canTe no aapecy http://r3xb-
tga.narod.ru/.

C1.£2.C4C7.C9-0,1..4p
C BO3AYWHbIM AN3NEKTPUKOM
L1,L2L4 - 1Mm CuAg, AnnHa 22mm
R1,R3 - noabupatorca no Toky
uepes TpaH3ucTop

VT1-CFY13, MFG1200, MFG 1400
VT2 - 2N4856A, P8002, U310
L3.LS - apoccenn BY, 0,33mkMH

ManowyMAWKui y3kononocoii YBY

Ha puc. 6.5 npueeaeHa cxema YBY, BbINONHEHHas
Ha8  ManoWyMSAWMX  TPAH3UCTOPaxX UMMNOPTHOIO
npoussoacTea. Cxema paccynTaHa Ha npuMeHeHue
B AnanasoHe 435 MMy 1 4acTUHHO MHOIO ynpouteHa

+12V

R7 700 2c14

:E—IOM/ZSV
Puc. 6.5.

C15
1OM/25VI

0 CPABHEHMIO C OPMIMHANOM, 3aUMCTBOBAHHbLIM U3
PaauoNIOBUTENLCKON NMTEPATYPLI.

BenuuunHbl pesuctopoe R1 # R3 nogbupaiotes no
BEMUYMHEM TOKa 4epe3 TPaH3UCTOPbl, KOTopbie
obecreqnsaoT nyywmre LYMOBbIE XapaKTepucTUKu
YBY.

B cxeMe npuMeHeHbl TPaH3NCTOPbI, BbINONHEHHbIE
Ha 6a3e COeAUHEHWIA rannma, NO3TOMy, e y Bac
OKAXYTC  NOAOGHbIE  TPAH3UCTOPLI,  CneayeT
NO3HAKOMUTLCA C NPaBUNAMU OBpaLLEHUs C 3ITUMM
nputopamu.

IIMTAHUE YKB-PAJIMOCTAHILINH 5

B ABTOMOBHJIE

MuHnaTiopHbiMn - YKB-paguoctanuuamu  «JET-
ONE» Ha vacToty 433 MIy o4eHb yR0BHO nonb3o-
BaTLCA ANA CBA3N MEXAY BOAWTENAMU NpU LBW-
XeHun no wocce. Ho, eCTb 0AnH HeAoCTaToK, —
nMTaHMe TONbKO OT aKKyMyNATOpa HanpsXeHuem
3,6-3,8V, npudem, BO3MOXHOCTb MNOAKMOYEHWUS
BHELHET0 UCTOMHWKA He npejycMoTpeHa (npw noa-
KMHOMEHUN  3aPARHOrG yCTPOWCTBA PaguoCTaHUMs
aBTOMATUYECKW BbIKNIOHAETCR).

Mpeanaraw npn paBote B asTomobune B Hara-
peiHbil  OTCeK PagMoCTaHuWu  ycTaHaBnvBaTb
apantep-crabunusaTop, CxeMa KOTOporo nokasaHa
Ha pucyHke [nata TOMHO NOBTOPRET pasmepbl
akkymynsaTopa. Bce geranu pacnasHol CO CTOPOHbI
neyatHblx AOpoXek. [ns BbiBOAA NpoBoja K
pasbeMy npukypuBatens B Kpbiwke GarapeiHoro
oTCeKa HyXHO caenaTtbh nponun.  Crabunusatop A1l
HYXXHO YCTAHOBUTbL Ha PaAnaTop — NNacTUHy.

Tanuves " A.
TTpogonxerve crieayer . . .
A1
x1 VD1 KP142EH12
K npukypu-_ KO209
BaTeno + _H
+
k2680
_ 1,5K4 N
¢ 2I S AN 38V

470m/16V

- ,
/ c
E 47w10\E—9 -

Andpees C.
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CAPABOYHUK

MAX7030 — HU3KOBO/bTHbIN
TPAHCUBEP A1 NPYEMA-NEPEOAYMN
JAHHbBIX TIO PAOVIOKAHATNY  ww 5§ e w5 4

24 3 g o g el el )

Mukpocxema MAX7030 npoussoguTcs Hup- Il G ——— o o
moit MAXIM. Ona npeaHasiavyeHa Ans nocTpo- Vim & B POMN
€HUsi CXeMbl NpuUemo-nepeaaTynka Ans paboTs! W 177 {fi] e
B CWUCTEMAxX YNPaBnNEeHUs aBTCGrOBUMBHBIMK K AGe2 | 2 7i5] -
APYIMMW  CUTHANU3aUMaMK, a Tak e, Ans st [ MATIH0 78] Moot
pagvoynpaBneHus npuGopamu U yCTpoucTsamm, acco {307 71 ] oo
B cuctemax 6ecrpoBROAHOW nepepaaqn AaHHbIX o 3‘ :.;.0' e
oT aaTtuukoB, 6ecnpoBogHOro o6mMeHa AaHHBIMK A =
MEXAY KOMMLIOTEPOM ¥ NepudepuitHbIMKn g £ L3 ot
ycTponcTeamu. hd
Wcnonb3yeTcs amnnuTyaHas UMNYNbCHAs MO-
Aynauma (ASK).

LNAQUT MIXIN+ MIXIN- MIXOUT  IFIN+  TFIN-

fo] [w} [n] _[12] [u] [w]

- [Z %
LNASRC | 8

XTAL | 31

:
1
CRYSTAL PHASE | x > !
OSCILLATOR ——"!7nmcma N FR&OLENCY |—— H
X2 |2 VIOES
->_—,Eljco )
‘ AT

30
Hv | 27 AEGULATOR l LOOP FILTER MODULATOR l L

L. o

DATA

Ao [8: 0 _>_—|
EXPOSED Y

P‘D—T"_‘f MAX7030 o Z

2] eco

E ASCY

DIGITAL LOGIC
28 |AGC2
v l 24 | DATA
1
e T
T [ T T O] = & =
ROUT PAVDD PAOUT  TX/RX1 TVR2 TR Dvpp ENABLE
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CxeMa CUMNMEKCHas, ANA BKAOYEHWS
pexvma npvema (RX) Ha BbiB. 22
NOAAETCH HWU3KUA NOTMYECKUA YPOBEHb,
a ans nepeaasyn (TX) — BbICOKURA.
[anHble NojatoTcs / CHUMAaTCA C
OfHOrO O TOrO Xe BbiBOAa — 24.
Cuctema nutaHus
OopraHu3oBaHa TaK,
YTO NUTaHme Ha
awanorosyto (AVdd)
3 uncposyo
(DVdd) wactu no-
AaeTcA uepes OT-

AenbHbIe  BbIBOABI.
Ewe ectb BCTPOEH-
Hblii  cTabunuaatop
HanpsaxeHua 3v.
Hanpsaxenne nurta-
HUS aHanorosou
4Yactu Moxet 6biTb
2,1..3,6V, nutaHue
uncbpoBoA  yacTu
moxkeT ObiTb OT 2,1
AO 5,5V. A Hanps-
WeHWe  nocrynato-
wee Ha crabunm-
3atop — OT 4,5 po 5,5V. Takum obpasom, ecnm
noruyecKkne ypoBHW  AOFKHBI  COOTBETCTBOBAThL
HanpskeHWlo  nutanma 5V, uwudposas uacTb
nutaeTcs  HanpsxkeHvem 5V, a aHanorosan
HanpshkeHnem 3V uepe3 BCTPOEHHbIA cTabunu-
3atop. Ecnu xe goctatoudo 2,1-3,6V, — nutasune
Kak UMpoBON, Tak U aHanorosoi YacTi ocywecTs-
NAeTca Takum HanpsbkeHuem (6e3 BCTPOEHHOro
crabunusatopa). Bxoa ctabunuaartopa - 8bisog 27,
8bIX0A — BbIBOA 6.

B 3apaiowlem reHepatope retepoguHa (obwuit
reTepoAnH, ANA NPUEMHOTO ¥ NEPeAAoWero Tpak-
TOB) UCNONb3YETCA KBAPUEBLI PE30HATOP 4acTo-
TOW B 24 pasa MeHble HeoOGXOAMMOW 4acToTbl
rerepoauHa. lMpu paBote Ha vactote 315 MHz
vactoTa pesoHaropa — 12,67917 MHz, npu pabote
Ha u4acTo-Te 433,92 MHz uvacrora pesoHaTopa
AoMKHa ObiTb 17,63416 MHz.

MpOMEXYTOUHaR YacroTa, Kak npu npueme, Tak 1
npu nepegaye — 10,7 MHz.

Yr00bl BLIKNIOYMTE MUKPOCXEMY B 3Heprocbepera-
1OLMIA PEXMM HY)XXHO NOAaTL HyNb Ha BbIBOA 23.

Mukpocxema MAX7030 BbinyckaeTca B 32-8biBOA-
Hom manorabapwtHom kopnyce Thin QFN-EP ¢
nog SMD-MOHTax.

*OPTIONAL POWER-ADJUST AESISTOR

Hexotopble napameTpst :
1. HanpsxeHue nutanus Ha Bxoae ctabunu-

3ATOPA oo 4,5...55V.
2. HanpsixeHne NUTanUs aHanoroBon
YACTU CXEMbI .........oceeeeeeee 2,1...3,6V.
3. HanpsixeHne nuTaHns uncposon
HaCTU CXeMbI ..o 2,1...5,5V
4. Tok noTpebneHvs npu npueme Ha yacrorte
315 MHz He 6onee ..o 8,2mA.

5. Tok noTpebnexHus npu npueme Ha 4acrore
434 MHz He BOnee ..............cceeuven. 8,8mA.
6. Tok noTpebneHunn B pexume nepeaaqm Ha
vactote 315 MHz, npu oTcyTCTBUM MOAY-
nauuKn, He 6onee ...l 5,4mA.
7. Tok notpebneHus B pexume nepejauv Ha
vacTote 434 MHz, npu oTCyTCTBUM MOAY-
NAUUK, He BONEe ..o 6,7mA.
8. Tok noTpebnexus npu nepeaaye Ha
vactoTe 315 MHz, He Gonee ........... 19,1mA.
9. Tok notpebneHus npu nepepave Ha
yacroTe 434 MHz, He Gonee ........... 20,4mA.
10. Tok notpebnexun 8 aHeprocoeperatowem
pexume He Bonee .......................... 10,9pA.
11. HoMuHanbHoe HanpaxeHue Ha Bbixoge
crabunusaTopa (Vdd) ... 3v.
12. HOMWHaNbHbIA YPOBEHb NOrMYECcKo
eAVHNLDI ........... . ... (0,1xDVdd).
13. HomuHanbHbIA yPOBEHb NOrNYEecKon
EAVHUUBL ... (0,9xDVdd).
14. Quana3ox pabounx yacTorT .... 300-450MHz.
15. YyBCTBUTENBHOCTL NPUEMHIKA Ha YacToTe
B1IEMHZ . (=114 dBm).
16. YyBCTBUTENBHOCTD NPUEMHUKA Ha YacToTe
434 MHZ ... (-113 dBm).
17. BbixogHan MOWHOCTL nepeaaTyuka npu
HanpshkeHun nuTaHus 2,1V ... 6,7 dBm.
18. BbIxOAHAA MOLLHOCTL NepeaaTyunka npu
HanpshkeHun nutaxws 3,6V ... 13,1 dBm.
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YKB-PAOUWOCTAHLMNA —

CUNCTEMA PAOVNOYTPABITIEHUA

B HacTosuwiee Bpema rpaxaaHckas paamocsasb
Ha AguanasoHe 433-446 My pa3BuBaeTCs OYeHb
OypHo. B MaraswHax anekTpoHWKn wnu cpeacrs
CBA3N B CBOBOAHON NpPOAAxXe B8CEerga ecrb Wwu-
POKMIA BbIDOP KapMaHHLIX pagnocTaHuun upm
«Jetl», «Motorola» n ap., no Becbma aocTyn-
HbIM UeHaMm. Hanpumep, KOMNNeKT w3 Asyx
BOCbMUKaHanbHbix YKB-paguoctanumin «Jet!»
MOXHO KynuTb npumepHo 3a 700 pybnen (no
350 pybnewn 3a paumo). Mpudem, 310 He wurpy-
LWeYHbIe CcBepxpereHepaTopbl, a BNOMHE npu-
FIMUHBIE PAANOCTAHUMMA C MUKPOKOHTPONMNEPHLIM
ynpasneHneM u cuHTesatopammn 4acToTbl. Pas-
BWBAIOLME BbIXOAHYIO MOLWHOCTL okono 0,3 Br,
pabotaiowme Ha 8-u 4acCTOTHbIX kaHanax, u
obecneunsatoue BNOSIHE YBEPEHHYIO CBSA3b B
ropoae 8 npeaenax 0,5-1 kxm (B MukpopamnoHe,
33CTPOEHHOM NaHEenbHbIMW  AOMaMKM), a Ha
wocce, B none u Haa soaon - Honee 5 km
(npoBepeHo nuuHo!). HeMHOro Aopoxe MOXHO
KyNWTb KOMNNEKT paauocTaHumin Ha 69 kaHanos,
38 cybkaHanos. c pexumamu ckpembnvposa-
HWR, TONOCOBOTO YNPABAEHWA W MOLHOCTbIO
okono 0,5-1 BT.

Ho nonb30BaThCA TaKUMU PAAUOCTaHUUAMU B
ropoae Bce e npobnemMatuyHo (RanbHOCTW
Gonee 1 KM AOCTUrHYTL O4E€Hb CMOXHO), 34€Cb
yaobHee coToBulit TenedoH. [pyroe aeno —
3aropoAHbIe APOryNKW, akTUBHLIW OTAbIX, Aanb-
HWe Noe3fkv Ha HecKoflbkux astomobunsax. Ho
310 GblBaeT He 4acTo, u GOnblWYyO YacTb Bpe-
MEHW paguocTaHuuu nexat 6e3 agena, Aoxwm-
AaACb BALLEro OTIYCKa NN BbIXOAHBIX.

Moatomy, OyaeT HeE nNUWHUM HAWTM 3ITUM
CPEeACTBaM CBA3U Apyrve cepbi NPUMEHEHUS.
Hanpumep, opraHn3oBate € WX NOMOLLbIO CUCTE-
MY PaAWoynpaBneHus.

MpaKTuyeckn y BCEX pagnoCTaHuui AaHHOro
TMNa €CTb pa3bem ANs NOAKNMOUEHUA FONOBHON
NPOBOAHOW  rapHWTYpbl,  npeacTasnsawowen
cobon CcBsizaHHbIe TMOKUM NPOBOAOM HaYUHUK
Ha OAHO yx0, MUKPOCOH C nepeknto- [
yaTenem «npuem - nepegavar» W |
pasveM TMNa pasbema OT cTepeo- |
TenedoHoB Ans ayauonnenepa. Ha |
pucyHke 1 nokasaHa cxema Takow |
rapHuTypoi. KHorika S1 cnyxut ana |
BKIIOUGHMSt nepepauv, Kkoraa owa |
3aMKHyTa Mexay AByMms Bsbisogamu |
pasbema X1 i
TmeneHne 1 kOM. B pasoMKHYTOM
COCTOSHUU KHOMKW 3aeCb 1,6-2 KOM.

BKNOYaeTca conpo- - .

+6V
K1
BS115A

B camMoM npocTOM criy4ae MOXHO OpraHu3o-
BaTb 0AHOKaHanbHoe paauoynpasneHus
UCMONb3YNA OAHOKACKAAHbIN AETEKTOP — KoY C
pene Ha Bbixoae (pwuc. 2). Tlpu 3TomM oaHa M3
paamnocTaHuuin ByaeT CnyxvTb NyNbTOM ynpas-
NEeHNA (HYXHO NoAaTb CUrHAN BbI30BA HA HYX-
HOM KaHane), a KO BTOPON HYXHO BMECTO
rapHUTYPbl MOAKNIOUUTL CXEMY NO pUc. 2.

MNpu npueme komaHabl curdan HY uyepes X1
nocTynUT Ha pednekcHbiv kackag Ha VT1. Ou
ycunuTCs, 3ateM NpoAeTeKTUPYeTCA Aunosamu
VD1 n VD2 B NOCTOSHHOE HanpshkeHue, KOTOo-

Al
LMS67CN

il

3
R3
6.8k [/
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poe CNOXWUTCR C HanpsKeHuem,
co3saHHbIM Ha 6a3e TpaH3ucTopa
pes3nctopoM R1 u OTKpoeT TpaH-
3UCTOP Ha CTONbKO, 4TO cpabo-
TaeT pere.
HanaxwsaHne AaHHOW CXeMbl
CBOAUTCA K YCTaHOBKE peXuMa
paboTbl TpanaucTopa nopbopom
conpoTuenenns R1 (no ysepeH- |
HOMY cpabaTbiBaHuio) v K corna- |
COBaHUIO NO YPOBHIO BBLIXOAHOTO |
HaNpPsHXeHUs1 BbIXOAA PAZUOCTaH- |
UMK (C NOMOLLbIO MOACTPOEYHOrO |
pesuctopa R3). |
CocrtasHow TpaHaucTop KT972 |
MOXHO 3aMEHUTb ABYMS TpaHauc- |
Topamu, Hanpumep, KT815 wu i
KT315, BxnioueHHbix no cxeme |
HOapnvHrroHa.  Pene K1 - |
BS115A, ¢ oBMotkoit Ha 5V. |
Cownget nmoboe Apyroe manora-
6apuTtHoe 3NeKTPOMarHuTHoe
pene. A BOT repkoHOBOe pene B
3TOR CXEME MOXKET «33NUNHYTLY,
TaK Kak 0ObIYHO FEPKOHOBbLIE pene
UMEIOT OYEHb Manoe Harnpshie-
HUE OTMYCKAHWS (B HECKOMNbKO pas3
HWKe Hanpsbkenus cpabartbisa- !
HWS1). |
HepocTaTku cxembl NOKA3AHHOW |
Ha puc. 2 ouesnaHbl. Cxema |
TONMbLKO OfHOKaHanbHas u Oyaer |
pearuposatb Ha MoObIe nomexv |
W CUrHambl OT BaWWX «COCeaen |
|
|
|
|
|
|
I

no 3upy».

ObecneunTs NOMOX03awmLLEH-
HOCTb ¥ PEAKLIMIO NCKIMIOYNTENBHO
TOMBLKO Ha CBOW CUFHam, MOXHO
WCNoNb3ys CUCTEMY 4YacTOTHOrO
W TOHANbLHOTO KOAWPOBAHUA.
Ha pucyHkax 3 n 4 nokasaHbl
CXeMbl KOAEPA U UCNONHUTENb-
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HOr0 YCTPOWCTBE CACTEMb! C TOHANbHLIM KOAM-
poBaHMEM Ha OCHOBE ABYX  MWKPOCXEM
LM567CN (/1.1). O1a Mukpocxema npescras-
nser cobon y3en AeKkogepa  TOHANbLHOro
curHana. To ecTb, npu nojadye Ha €€ BXxoA
(Bbisoa 3) HY curnana onpepeneHHon 4acToTsl,
Ha eé BbixoAe (BblBOA 8) OTKPLIBAETCS KIKOM,
3aMbikalown  Ha  obwmin  muHyc.  Cxema
noCTpOeHa Ha OCHOBE YacTOTHOrO CenekTopa ¢
DAMMY, n B HEW NCNONb3YETCS reHepaTop obpas-
LioBOW (ONOPHOW) YACTOTLI, YacToTa KOTOPOro
pomkHa ObiTb paBHa 4acToTe CurHana, Ha
KOTOPBLIA HYXHO pearuposatb. 370 o6cTos-
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TenbcTBO (J1.1) no3BonsieT Ha LM567 aenats He
TONLKO AEKOAEP, HO ¥ KOAEP, B KOTOPOM ByaeT
MCNONb30BaTbCA TONMbKO reHepaTop AaHHOK
MUKPOCXEMBL.

Ha pucynke 3 nokasaHa cxema Kkogepa.
YacTtoTa reHepaumu 3asucut o7 uenu R1-C2.
WMmnynecsl cHuUmatoTcs € BbiBoga 5 Al w
NnocTynawT Ha MUKPOMPOHHLIN BXOA Paauo-
CTaHUuW.

Peauctop R3 HyxeH ans toro, 4ytobel paavo-
CTaHUMIO NEepEeKNiouUTL B PEXUM Nepesauvn npu
3ambikanun S1. ConpoTusneHne 3Toro peauc-
TOpa HyXHO noaobpaTe MOA  KOHKPETHYO
MOAENb PaanoCcTanuuy, 4Tobbl NpU 3ambikaHum
S1 paguocTaHums nepexoanna Ha nepeaadvy.

Pesnctop R2 obpasyer c pesuctopom R3
AenuTenb, 3aAaya KOTOPOro YMEHbLUTL YpOo-
BeHb HY curHana, nogasaeMoro Ha MUKPOMOH-
HbIl BX04 PaAWOCTaHLUWMKM A0 ONTUMASLHOTO,
ANS AAHHON PaANOCTaHLUM.

KoHTakT pasbeMa ANS HaywHuka 3pech He
MCNOMb3yeTcs, No3TOMy OCTaBneH CBOOOAHbLIM.

Cxema pekoaepa nokasaHa Ha pucyHke 4.
3pece mukpocxema LMS67CN paboraer no
TMnoson cxeme. HomuHanel R3 1 C4 aomxHb
6biTb TOYHO Takumu, kak R1 u C2 B cxeme
koaepa (pwuc. 3).

Pesucrop R1 (puc. 4) BKMIOYEH BMECTO Haywi-
Huka. OH Harpyxaet YHY pagwvocTtaHuuw, yTo-
6bl OH Mor paboTaTb B HOPManbHOM  Pexu-
Me. A TaK e, C ero NoMOLLbI0 YCTaHaBNWBaeTCa
onTUManbHbI yposeHb HY curkana, KoTopsi
nopaetcs Ha Bxoa A1l. Peauctop R2 aepwut
pasuocTaHuMio B pexwume npuema. B HekoTo-
pbix Mogensax R2 He HyxeH.

Mpu noctynnenun HY curhana «cBoen» vac-
TOTbl OTKPLIBAETCA BbIXOAHOW KoY A1 (BbIBOA
8), 3TO NPUBOAUT K OTKpPbIBaHUIO KNtova VT1, u,
cneposartensHo, k cpabaTteieanmio pene K1,

AHanornyHbimM 06pasom MOXHO caenaTb Cxemy
Ha HeCKONbKO Komana. Ha pucyHkax &5 u 6
noka3aHa Cxema Koaepa 1 AeKoaepa Ha veTsipe
KOMaHAbI.

Cxema kogepa (puc. 5) oTnu4aeTCa OT CXEMbt,
NOKA3aHHOW HA  pUCYHKe 3, Hanuinem ue-
Thipex kHonok S1-S4, nepekniovarowmx pesnc-
TOpbl PasHbIX CoONpoTMBneHwWn B cocTase RC-
uenun, onpeaensiolen 4acToTy reHepauuvu.
Takum obpa3om, reHepaTop MOXET reHepu-
poBaTb CurHanel 4YeTbipex pa3HbiX 4acToT,
KaXnas “3 KOTOPbIX SBNSETCH KOAOM KOMaHAbI.
A xHonku S1-S4 cnyxaT ans sbibopa KOMaHAbI.

Cxema pexoaepa (puc. 6) 3HaYUTENbHO CAOXK-
HEN, TaK KaK 8 HEW Ha KaXaylo KOMaHAy HyXeH
CBOW OTAENbHLIA AEKOAep, HACTPOEHHbI Ha
€800 HacToTy. Mo3Tomy, 34echb YeThipe MUKpPO-
cxembl LM567 (no umcny komaHa).

B ocranenom Bce paboTaeT aHanornuHo
CXeme Ha puc. 4.

OaHoBpeMeHHO  nepepaBaTe  HECKOSbKO
KOMaHA HEBO3MOXHO, TaK Kak HaXaTue HECKOonb-
KMX KHOMOK NpuUBOAWT K NaparnnenbHOMY BKIMNO-
HYEHWIO HECKONbKMX Pe3nCTOpPOB COCTABASIOLLINX
YacToTo-3apawylo  RC-uenb, ¥ vacrota
BbIXOAHOIr0 CUrHana He 6y,qu COOTBETCTBOBaTH
HW  OAHOW 13 koMaHz, nubo npousonaeT
cny4anHoe BKMIOHEHWE OAHON U3 KOMaKA.

Ecnu HyXHO nepeaaBaTh HECKOMbKO KOMaHa,
MOXHO CAenaTb KOAep, COCTOSLMA U3
HECKOMbKNX OTAEMbHbLIX rEHepaTopos, KaXabln
13 KOTPbIX HACTPOEH Ha YACTOTY CBOEW KOMaH-
Aabl. CurHanel ¢ BbIXOA0B 3TUX reHepaTopos
HYXHO CYMMUPOBAaTb C NOMOLbLIO NPOCTEeALero
MuKliepa, U B8 TaKOM Buae nojaBaTtb Ha
MUKPOGOHHBIN BXOA PAANOCTaHUNN.

B Takom cnyyae, KomMaHabli MOXHO BKOMaThL
BKNIKOYaA NuTaHWne oTAeNbHbIX reHepaTopos.

Bce cxeMbl NUTAIOTCH OT OTAENbHBIX OT paanuo-
CTaHUWVN UCTOYHWKOB, TaK Kak Hanpsxenus 3,6V,
KOTOPLIM MUTAeTC PaauoCTaHUUs HeaocTa-
TOUYHO Ans paboTbl Mukpocxem LM567.

OnekTpomarkutHele pene BS115A umetot 06-
MOTKY HA HOMMWHAnNLHOE HanpsweHwe cpaba-
ThiBaHW 5V, ¥ makcumanbHbii TOK B LENU
KoMmyTauum 10A. MoxHO Ucnonb3osate Apyrue
perne ¢ aHanoruuHeIM1 NapaMeTpamu.

Uucno komaHa MoxeT 6biTb Bonbwe wnun
MeHblIE, HO Oonee AecATM KOMaHA caenaTe
npotnematniHo (MOryT 6biTb oWwMbKU OT npue-
Ma KOMaHJ COCEAHMMM NO 4acToTe KaHanamu).

AHanornyHetM 06pa3oM MOXHO NPUCMOcobUTL
paAvoCTaHUMK ANs nNepeaayn curHana ot cuc-
TeMbl OXpaHbl rapaxa unu noacobxoro nome-

WEHWS, KOHEYHO, MPU YCNOBUM YBEPEHHOTO
npvema.
Xouy 3aMeTMTb, uYTO CTOMMOCTb  CamblxX

Aewesbix moaenen YKB-paguoctaHumii Ha 433-
446 MI'y yxe onyctunace A0 Takoro YpPOBHS,
YTO, HaBEpHOE, YyXe MOXHO roBOpUTbL O TOM,
4106bl 3TW PaAUOCTaHLMM WUCMOML3OBATL Kak
«3aroToBKM»  (PaAMOMOAYNM) ANS  €O3aaHns
PasnuuHbIX CPEACTB Npuema-nepeaaqn AaHHLIX,
CHrHanoB8 ynpasNeHUs, CUTHAN0B OT Pa3fIUYHbIX
yAaneHHbiX AaT4MKOB, cucrem. [laxe, ecnu 310
noTtpebyeTt pasbopku pagMocTaHuWn U CyliecT-
BEHHOTO BTOPXEHUS B €€ CxeMy, Aenaluwero
HEBO3MOXHON PaboTy paguocTaHLMK no ceoemy
N3HAYaNbHOMY HA3HAUEHNIO.

Andpees C.
Jlumepamypa:

1. CnpasoyHuk. TonanbHbill dekodep LM567
x. Paduokorncmpyxmop 06-2006, ¢.9.
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YKB-YM MNMPUEMHUK

HA MUKPOCXEMAX «SAMSUNG»

N Y '
Yy BIIOL RIS EFIET (e L7 5 4
a3op 415000 | c6T” |2 e | . T 5L 3"_L
1 802]' '_”__' ¢ 0,1T:: 10lOp 1%%3 -
‘l;g 1 ( | 1600p M l_
' 2

|

|

|

i

|

|

I 211 10 8 7 6
: Al KA22429D
l
1
|
i
1
|

13 15 18 g 314

14 15t c17
IE T 33

CraBwas yxe NpusbliYHOW CXEMA «TUNOBOIO»
camoaenbHoro npoctoro YKB-YM npuemuuka
COCTOUT U3 ABYX MUKpocxeM K174 (ogHa 13 Ko-
Topbix K174XA34 wnu K174XA42), wm psyx
mukpocxem cupmbt  «Philips» — TDA7010 w
TDA7050. Ho KpOME OTEYECTBEHHbLIX NPOU3BO-
auTenen n dupMbl «Philips» Mukpocxembl aHa-
NOTUYHOTO  «COASPXAHUA» NPOU3BOAATCA U
MHOMMMK Apyrumu bupmamu, NPocTo, 3a4acTyto
Mbl 00 3TOM He 3HaeM. MOXHO CTOATbL Y
npunaska marasvmHa v uckate K174XA34, Buas
nepes, cobol cpasy HECKONbKO aHanorn4HbIX
(He aHanoros, a aHanorM4HbIX) MUKPOCXEM, pas-
HbIX (DMPM, B Pa3NUUHbIX KOpNycax wu C pasnu-
HaWUMUCA NapamMeTpaMun. YacTo, gaxe 3Hauu-
TenbHo gewesne K174XA34 nnu TDA7010.
Mpumepom Takoro cnyyas mMoxeT bbiTb Cxema
YKB-YM npuemtuka Ha Mukpocxemax upmol
«Samsung», NoKa3aHHas Ha PUCYHKE B TEKCTe.
Ha mukpocxeme A1 BbLINONHEH NPUEMHbIA
TPakT YM C HU3KOW NPOMEXYTOYHOW YACTOTOW.
370 Mmukpocxema KA22429D, oHa aHanormyHa
mukpocxemam K174XA34 n TDA7010, HO Bbl-
nonHeHa B MUHMATIOPHOM xoprnyce SOP-225 ¢
BbIBO4AMM NOA NOBEPXHOCTHLIN MOHTaX CO CTO-
POHbI NEeYaTHbIX AopoxeK. ECTb n HekoTopble
Apyrve oTnuuma, Hanpumep, y KA22429D et
npeaBaputensHoro YHY, noatomy Bbixogwoe
Hanpsxenue 34 3HAYUTENBHO HWXKE, 4YeMm Y
K174XA34. 3Tvm 06bACHAETCA 1 Apyras cxema
BKAIOYEHUA BbIBOAOB 14 — 16. K TOomy e, y
npuemMHvka Ha KA22429D Ge3 gononHutens-
HOro YPY HEMHOr0 Huxe 4yBCTBUTENBHOCTHL
(sBcero 6 mxB). HeT BbIBOAA ANs CBETOANOAHOMO
MHAUKaTopa TOWHOW HacTpowku. Ho notpebns-
eMbIi TOK HIDKE 1 HaNpsKeHWE NUTaHNA MOXeT

»Xa%‘bgé* ST

C18 4300p

A2 KA2209A B1

7 6] 4 3

c19 R6 [/ €20
33m 1OK% Om

cHuxaTbea A0 1.5V (HomuHansHoe 3V, makcu-
MansHoe 6V).

B paHHOM cxeme HEeT BXOAHOrO KOWTypa.
CurHan oT anTeHHb! NOCTYNAeT HenocpeaCcTBeH-
HO Ha OAMH U3 BXoAO0B (BbiBOA 12) BanaHcHoro
cMmecutensa (BTopowt Bxoa — 8biBog 13, uepes
C13 3a3emneH Ha obwumit MuHyc). HacTpoiika Ha
CTanuWio, — reTePOANHHLIM KOHTYPOM, KOTOPbINA
nepecrpavsaeTcs No Yacrote Bapvkanom VD1,
OpraH HacTpovku — nepemMeHHbIn pesuctop R2
(MHOrooBopoTHBIN  pesucTop ¢ wkanow, ot
6/10KOB NEPEKNIOYEeHUs NPOrpaMm CTapbix oTe-
YeCTBEHHbIX TENEBU3OPOB).

Yeunutens HY BbiNONHEH Ha APYron MUKPO-
cxeme hupmbl «Samsung» — KA2209A. Mukpo-
CXeMa BbINOIHEHA B KOPMyCe, aHanornyHoMm
KA22429D, HO € MEHbWMUM YMCNOM BbLIBOAOS.
KA2209A - ato cTepedoHnueckuit TeneoHHbIv
yCURUTENb, 3AeCb €ro KaHarnbl BKNIOYeHbl MOC-
TOM. MUHUManNbLHOE COMPOTUBNEHUE AMHAMUKE
4 Om, npu 3TOM MaKCUManbHAs BbIXOAHAA
MOLLHOCTb B 3TOW cxeme 100mW (nacnopTHas
BbIXOAHas MowHocTe KA2209A — 350mW, Ho
apecb AnNs eé JOCTMKEHUR HeaoCTatoueH
yposeHb 34 Ha sbixoge A1).

Katywxa L1 — GeckapkacHas, BHYTPEHHUM
AvameTpoMm 3 mMm. [ns auanasoxa 64-73 MMy
OHa AOMKHA cofepxaTb 8 BuTKoB, a ans 88-108
Mly - 5 suTkoB, nposoaa M3B 0,31.

HanaxwsaHue 3akniyaeTcs TONLKO B yknagke
AvanasoHa noactpoikon C9 v U3MEHeHuem
WHAYKTUBHOCTY L1 nyTem eé cxatms unu pacrs-
rMBaHUS.

Usaros A.
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NOAKIMIOHEHNE BUOEOKAMEPLI
HABIMFOAEHWNA YEPE3 MOLYNIATOP
TENEUTPOBOU NMPUNCTABKH

Ons opranusauyun sugeoxHabniogerus obbluHO

UCNONL3YIT  YepHo-Benble  MUHWATIOPHbIE
BuaecoKamepbl, Takme kak KPC-S400. Bugeo-
KamMepa NUTaeTCA OT UCTOMHUKA HanpsbkeHuem
9-13V (HomuHan 12V), n uMeeT CTaHAAPTHLIN
HW3KO4ACTOTHbIA BUAEO-BbIXOA, W, ONLMOHHO,
ayaMo-8bIX04. OTU BMAEO W ayAWOCUrHanbl no
3KpaAHVPOBAHHBLIM Kabensim NoAaITCs Ha HU3KO-
4YacTOTHbIE BXOAbI NBOOro Tenesnsopa unu cne-
uvManbHOro MoHWTOpa. Ho, nepepava curHana
no HY He Bceraa ontumarnbHa. B HeEKoTOpbIX
CNy4yasx, OCODEHHO NpWU 3HAYUTENLHOM YyAaa-
neHun Kamepobl OT Tenesusopa, 6bina 6wl Gonee
yaobHa nepeaaya Ha paguoyacTore, No OJHOMY
aHTeHHOMy kabenio. Ho ans atoro Heobxoaum
RF-MOAYNATOP C BbLIXOAOM AOCTATOMHOW MOLL-
HOCTMU.

Ona  nepesaus Ha METPOBOM AuanasoHe
MOXHO C YCMEexXoM WMCNOoNb3oBaTb NMaTy Moay-
nAaTopa OT HeucnpasHoW 8-6utHoW Tene-
UrpoBol npuctasku. Hanpumep, OT NPUCTaBku
«Simba’S».

OBbiuHO NPOCThHIE UrPOBLIE NPUCTaBKW Kracca
«eHan» (B aaHHOM cnydae «Simba’S») cnyxar
HEAOMro, U BbIXOAAT U3 CTPOA W3-33 NONOMKW
pPasbemMoB ANs  NOAKMOMEHUS  [DKOWCTUKOB,
KapTpuaKa, Wnu nOBPEXAEHUA MUKPOCXEMbI-
«kannau» npoueccopa. Mpu 3ToM nnarta moay-
NATOpa, Ha KOTOPOA PacnonoXeHbl Pa3bembi
ANS NIOAKSIOMEHUS Teneswu3opa ¥ UCTOMHUKA
NUTaHMA, OCTAEeTCA Lenow. JaHHblin MoaynaTop
pabotaet B gnanasone «MB-3» n umeeT pocra-
TOMHO 60nbLUYI0 MOWHOCTL, YTOGLI CWUrHan fo
kabenio PK-75 moxHo Obt10 nepeaate Ha
HECKOMbKO COTEH METPOB.

BekpblBaete  HEUCMPABHYID  «UIPYWKY» W
u3BnekaeTe nnaty MoaynAaropa (eé nerko
Y3HaTb NO HaNMuUIO Ppa3bLEMOB ANA Tenesn3opa
W UCTOYHUKA NuTanus). OT 3TON NNaTbl K NNarte
npoLeccopa MAeT YeTLIPEXNPOBOAHON FEHTOMY-
HbIX Kabenb, — ero MoXHo obpesats.

MNMoakniouenue Buaeokamepbi HabnaeHns K
nnarte MoaynaTopa npucrasku «Simba’S» noka-
3aHO Ha pucyHke. lnata u3obpameHa co CTo-
POHbI NeYaTHbIX AOPOXEK. B KauecTse UCTOUHM-
Ka NUTaHWS MCNONb3YeTCs WTAaTHLIN aaanTtep
npuctaeskn «Simba’S», ¢ BbIXOAHBIM He CcTabu-
NM3NPOBAHHBIM Hanpsernem 10V.

Buaeokamepa noaKNIONAETCR K TEM AO0POXK-
KaM, K KOTOpbIM 6bin NOAKMKYEH NEHTOYHbLINA
kabenb, wnaywmi Kk nnate npoueccopa. [se

Buaeokamepa

KPC-8400
\ -

Mnara ot "Simba'sS"
(CO CTOPOHbI A0POXEK)
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NNOUAAKN HE WUCNONb3yTCA. Ons Toro 4ToOL!
reHepatop BY wmogynatopa 3apabotan npu
noaaye BUAEOCUTHaNa 0T Tenekamepsi, Ha 6asy
TPaH3NCTOPA, OCYWECTBASIOWEr0 amNANTYAHYIO
MOAYNALUMIO, HYXHO NOAATb HanpsbkeHwe cme-
weHus, — yepes pesuctop R conpoTtusneHwem
10 kOm. Pe3ucrop npunasiH CO CTOPOHbI nevat-
HbIX JOPOXEK, MEXAY NNoLaakon suaeosxona
1 NAIOCOM NUTaHUA.

Hukakux Apyrux nepeaenok Ha nnare moayns-
Topa He TpebyeTcs.

Bupeokamepa NUTaeTCs HECKOMLKO MOHMKEH-
HbIM HanpsbkeHuem (9-10V sMecTto 12V), HO 3T0
He yxyp.iaeT eé paboThbl.

Kabene BKMIOY3ETC 8 @HTEHHOE rHEe3Ao0 nio-
6oro uepHo-6enoro unu YBETHOrO Tenesnsopa,
KOTOpbIA  UCMONbL3YeTCst B OaHHOW cucTeme
HABNIOAEHNA Kak MOHUTOP. 3aTtem Tenesu3op
MOXHO HacTpOMTb Ha HyXHbW kaHan. Ecnu
WCNONRb30BaTb AHTEHHLIW pa3ssersutens u PY-
MOAYNATOPbI, HACTPOEHHLIE HA Pa3Hble 4acToT-
Hble KaHanbl, MOXHO paboTaTe C HECKONLKUMK
Kamepamu, Nepeknioyasn ux Kak TeneBU3NoHHbIe
nporpaMmbl.  HO €CTb 1 HeAOCTaToK, — Takas
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cuctema He MoxeT paboTaTh CO cneuuanvan-
POBAHHLIMWU MOHUTOPaM CUCTEM HabnoAeHNS,
KOTOpble (aKkTUYeckn npeactaBnsioT cobon
yepHo-Genocle Tenesu3opbl 6e3 paauokanHanos.
VIMEHHO W3-3a OTCYTCTBUA Yy HUX paanoKaHana.

Boixoa W3 NONOXEHWA MOXKHO HaWTh MoYTU
BecnnaTtHO, cobpas B OTAENLHOM KOpNyce cxe-
My paauokaHana Ttenesu3opa, WCNONb3ys B
KayecTse OCHOBbI MOAYNb paauOKaHana Heroa-
Horo Tenesu3opa 3-YCUT.

Heobxoanmo ucnonb3osate MOAynb pagvuoka-
Hana UenukoMm, To ecTb, Ha Nnarte AonkeH BbiTh
xoTa-6bi 0anH cenektop CKM (MeTpoBoro aua-
nasoHa), cybmoayns CMPK. A nnatel CUHXPO-
Hu3aumu YCP moxeT n He OblTb, Tak Kak OKa B
AAHHOM CNy4ae He HyXHa.

Ha pucyHke 2 noka3aHo Kak nogkniounte MPK
3-YCUT ovaenbHo oT Tenesusopa. Moaynb
MPK u3obpaxeH Co CTOpOHbI AeTanen. HyxHbl
TONbKO ABa pasbema — X2 (KOTopbIi B Tenesu-
30pe COeAVHAETCA C Y3NOM ynpasneHwus) u X3
(k KOTOPOMY MOAKIOYAIOT NNATy COMNPSHKEHUN C
BUAEOMArHMTO(OHOM).

Mutarne 12V nopaeTcs Ha KoHTakTel 10 n 9
pasvema X3. BoixogHbie 8uaeo u ayano curHa-
Mbl, KOTOPbLIE HYXHO NOAAaTb Ha BXOAbI KOHT-
PONLHOTG MOHWUTOPA, CHUMAIOTCSI C KOHTAKTOB 1
n 4 (koHTakT 3 — o6wwuin) pasbema X3.

Ha pucyHke 2 nokasaH BCEBOMHOBbLIA MOAYSb
MPK, B koTopoMm ecTb ofa cenektopa — MeT-
poBbin (CKM-24) v aeummeTtposbit (CKO-24).
AHTEHHbIE BXOAbl ¥ HUX pa3Hble (pa3beMbl pac-
NONOXEHbLI HENOCPEACTBEHHO Ha MX KOPNycax).
Kabeno maywuin oT MOAYNATOpa HYXHO BKIIO-
4iTL B pasbem cenektopa CKM-24.

Mepekniouatens S1 cNyxuT ANs nepeknove-
HWA anana3oHos. OT HEro MOXHO OTKa3aTbCs,
ecnu paauvokanan Oyaet pabotaTtb WUCKIHOUM-
TeNbHO C CArKanoM MOAynsTopa OT WUrpoBOW
npucrasku. Mpu 3tom, nogante +12V Ha KOH-
TaKT 7 X2 (4To6bI BKNOYUTE «MB3»).

HacTpovika Ha 4acToTy MOAYIATOpa OCyulecT-
BNAETCA C MOMOWbLIC NEPEMEHHOro pesncTopa
R1, n3MeHsoWero noCTosHHOE HanpsxeHue Ha
Bapukanax cenektopa CKM-24. flyuwe, ecnu
310 ByaeT MHOrooBOPOTHLIA NEepemMeHHbIn Unn
NOACTPOEYHBIA PE3NCTOP (MOXHO UCMONb30BaTL
OAVWH U3 NepemeHHbIX PesucTopos OT MOAYNS
BbIGOpa NporpaMm TOFO e TENEBU3OPaA).

NCTOUHMK nuTaHWs TpaHCHOPMATOPHbIN  Ha
OCHOBE MaroOMOLLHOMO KWUTaWcKoro TpaHcdop-
martopa 220V/12V-0-12V/300mA. Takue TpaHc-
dopmMaTopbl cenyac o4veHb 4acto 6bIBalOT B
npogaxe. HanpskeHue HacTpowku cTabunuan-
poBaHO NapameTpUHEecKUM  CTabunu3aTopom
R2-VD1. [Ina crabunuzauum HanpsxeHus nuta-
Hust 12V cnyxuT ctabunuaaTop A1,

Puc. 2. qu VIDEO
T £>) xs2 AUDIO
'J....ib.l MPK-2-6
10 s 1
ycP
CMPK
CKM-24 AHT
L v
9 X2 1 | cko-24 Fﬁﬂg
[ ] Qoo
"
C104m R1100K yp1
KC527
o

~220V

PaauokaHan MoxHo cobpate 8 nobo kopobke
NOAXOASILLUX PA3MEPOB.

MoxHo opraHu3osatb 6ecnpoBoaHYO nepe-
fayvy, noakmouus k RF-Bbixogy Moaynstopa
0ObIYHYIO TENeaHTeHHYy MeTpOBOro AvanasoHa.
Ho 6e3 AONOMHUTErILHOTO YCUNUTENs MOLY-
HOCTW AanbHOCTL CBsi3u 6yaeT He Oonee 20
METPOB (NPV YCNOBUKM XOPOLLEH OpueHTauun u
COfNacoBaHUA aHTEHH).

KapaskuH B.
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<YNYHYLLUUTESIb» BACOB

O6biuHan Hi-Fi akyctuueckas cucrema umeet
cnaj axKycTuyeckoro AasneHus B cropoHe HY
YaCTOTHOW XapaKTEPUCTUKKM, HAUMHAIOWIMIACA C
90-60 My, BLIPAKAIOLWMACA B CHUKEHUN TPOM-
KOCTU Ha 4acrotax Hibke 3toro nopora. lpu
AanbHeWWeM CHIKeHUM Y4acTOTbl, HA 4acToTax
Hwke 30-20 Ny HaumHaeTcst yBenuueHue ucka-
XeHu 3syka. ECnu mbl nonbiTaemcs ynyuwmTb
socnpou3seaeHne HY o6bluHbIM criocoGom —
yBenuuennem ycunenua Ha HY (Mnanm cHuxe-
HUeM ycunenus Ha CY-BY, ¢ noMoulblo aksa-
naisepa), ORAHOBPEMEHHO C yBEfIMYEHNEM 3BY-
KOBOrO AABMEHUA Ha JacTtotax or 80 My pno 30-
40 Mu Mbl NONY4YMM pPE3KOe M OUEHb 3aMeTHoe
yBENUYEHUS UCKAKEHUW Ha vacToTax Hwke 30-
20 Iy,

Cxema nosbiliaet ycnnenue, HauvHast C
yactotel 100 Iy, Tak, 4T0Obl NOBLIWEHWE Ha
vacrote 70 My Guino +3 dB, aanee, Ha wacToTe
40 Iy Gynet +6 dB, a ganee NPOUCXOANT CHU-
KEHUE ycuneHus, u Ha yacrorte 35My yxe +4dB,
Ha uvacrote 30 'y - 0 dB, a Ha yacroTe 20 'y
yxe (-10 dB).

[ns akyctueckol cuctembl C APYFrow Xapak-
TEPUCTUKM HYXKHO paccuvTaTb BENIMHUHY CONpo-
Tuenenus R (R=R7, R8, R9, R10) n3 chopmynsi:
R = 3180000 / F, rae F — Hu3kas vacroTa, Ha
KOTOPOW NPOMCXOAUT CHIWKEHUE aKyCTUHECKOro
AasneHva Ha 3 dB. B aanHom cnyvae, F = 70
'y, nostomy, R = 3180000 / 70 = 45,4 kOm.

Ecnu HeBO3MOXHO Yy3HaThb 4actoTy, Ha
KOTOPOI NPOMUCXOAUT CHIDKEHUE Ha 3 dB, MOXHO
BLIYUCNUTL €€ NPpMBNUINTEeNLHO, Y3HaB no cnpa-
BOYHLIM AAHHbLIM PE3CHAHCHYI0 4acTOTy AUHA-
MWKa, ¥ YMEHbLLMB eé senuunHy Ha 15%.

R4
10K

X1 C11M R1 68K
IN =

C2
10p 7

C3 100m R2
1+ o 47K

RS 1|0K

|
|
|
|
|
|
|
i
|
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! R3
i
|
|
|
|
I
|
|
|

MoaTomy, uToBbl NONY4KUTL XOpoiLEe BOCMPO-
n3seaeHne 6acoB HyXHO NOAHATL yCunexve Ha
TeX HU3KMX 4acToTax, Ha kotopbix AC pabotaet
CO CHWKEHHOM 3BYKOBbIM AasfeHvem, Ho 6es
CYWECTBEHHOrO yBENMHEHNA UCKaXeHun. U Ha-
060pOT, pe3ko CHU3UTL YCUNEHUe Ha TeX HW3-
KMUX vactotax, kotopbie AC 6e3 CywecTBeHHbIX
WUCKaXEHUW BOCNPOU3BOAUTL MNPOCTO HE B
COCTOSIHUM.

370 0CO6EHHO aKTyanbHO B OTHOLWEHWM aBTO-
MOOMMNBHBIX aKyCTUMECKMX CUCTEM W Manoraba-
putHOI Hi-Fi annapaTtypbl.

Cxema, nokasaHHasi Ha pUCYHKe, paccyuTaHa
Ha paboTy ¢ aKyCTU4eCcKol CUCTEMOMN, Y KOTOPON
CHWXeHue 3BYKOBOIO pasneHus Ha 3 dB wumeet
MEeCTO npumepHo Ha uacrtote 70 'y (no nac-
MIOPTHBLIM AaHHLIM Ha AC).

C1022m X4

r—“—§OUTR

KoHeuHo, Tako# cnocob He paeT 6Gonbiuon
TOMHOCTW, HO no3BOnseT XoTs Gbl NpumepHO
onpeaennTs Heobxoaumoe conpoTusneHue R.
Hanpumep, npu pes3oHaHCHOW JacToTe AuHa-
muka 100 Ty, F = 85 My, a conpotmeneHue
R=3180000/85=37,41 kOm.

MCTOUHNK NUTaHUA OAHCNONAPHBLIA, Hanpske-
Huem ot 10 go 24V. [ins Toro utobbl OY Mornm
pabotats Npu OARHOMOMSPHOM NUTAHWK LeNnb
R4-R5-C3 co3paeT cpeaHion TOUKy C NOTEHLM-
anoM, paBHbLIM NOMOBUHE HANPKEHUA NUTAHUSA.

Tonuos I'.
Jlumepamypa:

1. Rick Walters. Bass Extender.
Practical Electronics. May 2007, p.42-47.
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CrPaBouHIK

MAX4297 — CTEPEOYCUJIUTESb

MOLLUHOCTU KNACCA «D»

Mukpocxema MAX4297 npowussogntcs hup-
mon MAXIM. [aHHas Mukpocxema npeacTas-
nset cobGOW HU3KOBONbTHLIN ABYXKaHANLHbIW
UMAYNbCHBIA YM3Y ¢ BbIXOAHBIMU KMOYEBLIMU
kackaaamu (knacc «D»). B coctaBe Mukpocxe-
Mbl ABYXKaHaNbHLIN nNpeaBapuTenbHbIi Y3Y,
aHanorosble CUrHanbl C BLIXOAOB KOTOPOro NOC-
TynaoT Ha npeobpasosarens, NpeoGpasyiowui
AM curHan B8 LMPOTHO-UMAYNLCHYIO hopMmy.
[anee cneayeT ABe CXEMbi BbIXOAHbIX KIIOYEH
Ha NONEBLIX KNIOYEBbLIX TPAH3UCTOPAX.

YacroTa avckpetusaumm Moxet ObiTb BblGpa-
Ha — 125 kHz, 250kHz, 500kHz wnu 1MHz.
BbiGop 4acToThl 3aBUCAT OT ABOUYHOIO KOAA Ha
BbiBogax 14 u 15 (coorBeTcTBEHHO, «00%, «01»,
«10» unun «11»).

= c28F ~ =
s 8588803
El= 8 [EEEEEEEEE
N
g
L]
EIRE I EETE I EEEE
=2 2 883 2 c 82 g £
§E>E§§§§E¢—§

YToObl nepesecTu MUKPOCXEMY B 3dHeprocte-
peraiowee COCTOsIHME HYXHO noaatb nor. 0 Ha
BbIBOA 22 (COEAUHWUTL €r0 C MUHYCOM NUTaHWUSR).

Kopnyc — 24SSOP.

MukpocxemMa npeaHasHaveHa Ansi NpuMeHe-
HUR B ayAUOTEXHWUKE, 3BYKOBbIX KapTax KOMNbIO-
TEpOB, aKTUBHbIX aKyCTUYECKUX cucTemax u ap.
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wem) DRIE “ ‘_
I
CTpykTypHas cxema PV QUTsL OUT-L
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HekoTopsie napameTpbl: V‘f} V;”;CC Tunosas cxema
. Hanpsokexwe L2704
1 p: nutanus (Vcc) 2,7...+55V - . <+
2. MakcumanesHo aonyctumoe =x 3 1621 T
HaNPSHKEHUE NUTAHUA .......... 6V. N Voo - Vovee = E;
3. Tok nokos ... He Bonee 8 mA. A o "
4. Tok B aHeprocHeperaiowem CN gy I 2 ourL &
pexume ........ He Gonee 15pA. WPUTLe] IN MAXE2ST C1A
5. ConpoTusneHue kaHana oTKpbl- RFF 10 L1B Q;
AOUTR 2
TOro BLIXOAHOTO KNo4a Npu - oUT-L o
Vce=5V ... He 6onee 0,50m UTR ] I 3
6. ConpoTuBnexue kaHana oTkpbl- |l g 2
TOro BLIXOAHOTO Krioya Npu I —=] = OUTHR
Vec=3V ... ve Gornee 1,00m Ve —o0 M1 et wm g
7. BoixoaHow ToK ... He 6onee 1A. i our-s HZ
8. [lnana3soH BXOAHOIQ = 15 vem M3 c8
HanpskeHus ....... 0 - 0.6xVcc. Vee F82 NOT
S5 PGND T.
9. KHU npu BbIX. MO 1W .. 0,4%. AGD CONNEC

10. Paspenenue crepeokaHanos .... 45dB.
11. MakcMManbHasn BbIXOAHAA MOWHOCTL:

L

24_]_ 11
C$3_: 1

6,

7,
18,19

npu Vee=3V, Fin=1kHz, RH=8 Om ..... 0,4W

npun Vce=3V, Fin=1kHz, RH=4 Om ..... 0,7W 14. Yacrota anckpeTtudauwm (fosc):

npu Vce=5V, Fin=1kHz, RH=8 Om ..... 1,2W BbiB.14=GND, BbIB.15=GND ... 105...145 kHz.

npu Vcc=5V, Fin=1kHz, RH=4 Om ..... 2,0W BbIB.14=GND, BbiB.15=VCC ... 210...290 kHz.
12. Hanpsikenue nor.1 ... He meHee 0,7xVce BbIB.14=Vcc, BbiB.15=GND ..... 420...580 kHz.

13. Hanpsixenue nor.0 .... He Gonee 0,3xVce

BbIB.14=Vcc, BbiB.15=VCC

3asucumoctb KHU OT BLIXOAHOK MOLLHOCTU NpU Yacrore

BXOAHOro curdana 1000 My.
100 100

3aBUCMMOCTb TOKA NOKos
OT HaNPSAXEHUA NUTaAHUSA

Voo = +8V == Voo =+3V =
Re=4Q RL =82 =
i =8 .—~w~i}—~—f——i fs A fog = 125kHz
_ 8 fasc = 250kHz
1 1 250kHz =8
R0 %@ e % 16 G fosc = 500ktz D
< 2 MH 6
E T t : — > I t ATy :(\ 0.10sg = 1MHz /
s MHz < % y i cH va
< z £
£ 1 <z = 12
125K — =
_ 500kHz 500kHz ) g 8 : L L.
01 = 01 125KHz H] - i . /
= O 6 B
? a 4 4/ et ]
[ — —
010 I 010 2 — : A
0 05 10 15 20 25 0 63 06 09 12 15 0 ] |
BoixogHas mowHocTb (W)

3asucnumoctb KHW 0T BoIXOAHOW

BXOAHOro curiana 20000 My,

BoixoaHas mowHocTb (W)

MOUWHOCTU Np# yacroTe

0 1 23 4 5
HanpsixHue nutanus (V)

100 Vo = OV == 100 e
R«L:M)‘ }‘ RL:BQi f—
10 %‘@E o
P e T 3 :
2\‘1 125:&1141/ — [l 1MHz 125kHz
< s
1 I
I = < =
! S ;Il 27 \- 1
250KHz ~7 VAL 250z
= ST 01 S —
1 T
| 1
016 l 610 I
0 05 10 15 20 25 0 03 06 09 12 15
BoixogHas MoWwHoCTb (W) BbixoaHas MOWHOCTb (W)
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BY TrEHEPATOP C OTCHETOM

M3MEpPEHUst NOCTOSHHOrO HanNPSHKEHWR 40
2000mV, B Takom cny4ae, 4To6bl Y3HaTh

L-IACTOTbl no Myn bTMMETPy yactoTy B MIu HyxHO OyaeT nokasaHus

3101

BbipabaTbisaeT cur-
Y (UM)

reHepaTop [—— =

MynbTUMETpa pasaennTb Ha 10, Hanpumep,
MHAMKaUnA «200mV» 3HaJUT, YTO YacToTa

Hanel 8 AnanasoHe

CvrHan MOXHO Ra TOB\K

npoMoAYNMPOBaTh
no vacToTe nogas

HY  HanpsxeHue
or MHY nnn muk-
pogoHa. [deeua-
LMA 4acTOThI 3a8U-

Iy
ot 10 go 50 MrIu. :

|

|

|

|

|

|

|

CUT OT BEfINUUHB] b == = o o o o e o o o o e

3TOro HanpsxeHus 34. Ecnm HyxHa aesuaums
50-100 ki, TO, NpU KpanWHe BEepPXHEM NONOXe-
HUM  noTeHuuomeTpa R9, moaynupylowee
Hanpskenme 34 gomkHo 6biTe 0,5-1V. Mpu
Y3KONONOCHON MOAYNAUMKM  Hanpsbkerne 34
[OMKHO ObiTb B 30-50 pa3s meHble.

leHepaTop  BLINONHEH HA  MUKpPOCXeme
K531 1. Ero 4actota HaxoguTcs B NpAMOW
NUHERHOW 33aBUCMMOCTM OT HanNpsXeHus Ha
BoiBoAe 2 D1. OpraHOomM HacTpowku ABNseTCs
nepemeHHblit peauctop R4. OH uamenseT
Hanpsxerue Ha BbiBoae 2 D1. Cioga e noaa-
eTca U Moaynupylolee Hanpsbkenue 34 yepes
koHaeHcaTop C4.

AnA npubnuantensHOro onpegenexHust Yacro-
Tbi WCMONb3YETCH MYNbTUMETP, KOTOPbIA NoAa-
KnovaeTcs Kk sbisogy 2 D1 yepe3 HOpmupyto-
wun genutens R1-R2-R8-R9, 3apava koToporo
B TOM, 4YTOObl HanpsxeHue ¢ BoiBoga 2 D1 no-
AaTb Ha MyRbTAMETP Tak, 4Tobbl NokasaHwus
MynbTUMETPa  COOTBETCTBOBaNKM  4acroTe.
MynbTUMETP A0mKeH ObITh BKNIOUYEH HA Npeaen

MPUCTABKA K MYJIbTUMETPY .=
Ans USMEPEHUA MAJTIOIO

BY-HAMNPSXKEHNSA

MpucTaeka npeacTtasnseT cobon BY-peTekTop,
C Auoaamu, CMeWEeHHbIMU NOCTOAHHBIM TOKOM.
Lleno R3-VD3-VD4 koMneHCUpyeT NOCTOAHHYO
COCTaBAAWYI0, Tak YTobel OHA He BAWANa Ha
nokasaHws MynbTumeTpa. Pesuctopom R3
6anaHcuMpyloT MOCT Ha HyneBble NOKasaHus
MynbTUMETPa NpY 3aMKHYTOM BxoAe. MNCTOYHMK
AUTEHUR — OT,qeanbIﬁ OT MyfnibTUMETPA.

+7.12V

Beixoa

pasHa 20MF 4. Ho Hy»XHO NPUHATL BC BHUMAaHWE,
4YTO Tak (N0 MyNbTUMETPY) MOXHO TOMNBLKO NPu-
MEpHO ONpeaenuTL 4acToTy, a npu TOuYHOW
YCTaHOBKE — NMOMb30BaTLCSA YaCTOTOMEPOM.

Ha TtpaHauctope VT1 BoinoniHeH Gydephbin
yCunuTeno, CHUXAIOWWA BANSIHUE HAarpy3ku Ha
paboty reHepaTopa, ¥ NosbILAIOWUA YPOBEHL
BbIXOAHOrO curHana.

Katywka L1 GeckapkacHas, BHYTPEHHUM Ana-
meTpom 4 MM, coaepxuTt 10 sutkos N3B 0,43.

Hanaxwvsanve. lepekpbiTe no yacrore ycra-
HaBnuealoT noabopom conpoTusnenun RS.
Hanpsixenne Ha Touke coeguHenuws R1 n R2
AomkHo ObITb paBHO 2V, a CoOTBETCTBUE
nokasaHwiA  MynbTUMeTpa  yCTaHaBnuBaloT
noabopom conpoTueneHus R8.

Padkus FO.B.

Jlumepamypa:
1. 6. Tamapko. [Mpocmol eeHepamop.
x.Paduo, Ne10, 2000 2. cmp.60.

—I v 100K R
— c2 47K

K MyNbTUMETPY
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Bxoa 0o 4
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MynbTUMETP HYXHO BKIIOUUTL Ha U3MEpeHne ma-
NbiX NOCTOAHHBIX Hanpsennit («DCV200mV»).
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NW3IMEPWUTESTb
NHOYKTUBHOCTU

KOHTYpa. 3T0 nossonsier ©e3 nepeknioveHnn
paboTaTb BO BCEM 4nUanasoHe u3mepeHnn
Nockonbky W3MEPAEMan UHOYKTUBHOCTE BXOAUT B

coctas LC-kOHTypa, oOnpeaensiowero <acrorty
T T TT T T T T TSI T T T T T T T T T T T T T T T T T T T
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B HacTosliee Bpems OueHb MHOrMe Manoraba-
PUTHBIE NACCUBHBIE KOMMOHEHTD!, Takue KaK pesunc-
TOphI, KOHZEHCATOPL! M KATYLWIKU UHAYKTUBHOCTW
0603Ha4aTCA HE B NPUBLIMHBLIX LUGPO-OYKBEHHBIX
3HaYeHUsX napameTpa, a B BUWAE Kakux-TO KOAOS,
UBETHBIX TOYEK, NONOC, a Tak & n soobwe moryT
HE UMEeTb HUKaKkoW mapkuposku. Ecnu conpoTtus-
neHue pes3nucTopa WNKM EMKOCTb KOHAEeHcaTopa
MOXHO NErkO onpefenvTb, N3Mepus C NOMOLLLIO
MyNbTUMETPA, TO C ONPefeneHneM NHAYKTUBHOCTM
npobnem Gonblue, Tak kak B npoaaxe KpawuHe
peako BCTPEHAOTCA  HEAOpOTUe  MYNbTUMETPLI,
NO3BONAOWMNE UIMEPSRTL UHAYKTUBHOCTb.

He cneayeT 3abblBate U O TOM, 4YTO MHOrve
paanonobuTenu genatT APOCCESIn CaMOCTORTENb-
HO, HamaTbiBas #x Ha KOPNyCax BbiCOKOOMHbIX
pesucTopoB unu eppuToBbix ceppevruxax. Kak
noKa3biBAET NPAKTUKA, pacyeTHbIe  3HaYeHus
VHAYKTUBHOCTN CAMOAENbHBLIX ApOCCenen, nony-
YeHHble N0 WU3BECTHLIM YNPOLUEHHBIM hopMynam
MOryT OTANHATLCS OT peanbHbix Ha 20% wn Bonee.
KOHEYHO, MOXHO nOMb30BaTLCH  FPOMO3AKUMY,
He YNpOWEeHHLIMK (POpMyNaMn, HO NPaKTUYECKH,
bonee ygobHO NOAOrHATH CAMOAENBHYHO WHAYK-
TUBHOCTb K HYXHOW BenuuuHe aenas npobHbie
N3MEpPEHUS.

Moatomy, Heobxogumo utobbl B nabopatopum
paavontobutens unu Mactepa-peMOHTHUKA Obin
AOCTATOUHO TOUHbIA N3MEPUTEND UHAYKTUBHOCTY.

Ha pucyhke nokasaHa cxema uvmdpoBoro mamepu-
TENS UHAYKTUBHOCTW, CNOCOBHOrO U3MEPRTL MHAYK-
TMBHOCTW B npepenax oT 0,7pH ao 999 mH ¢
NOrPeLHoCTLIO He Gonee 3%.

MpuHunn pedctens npubopa. JaTuMkoM WHAYK-
TMBHOCTW siBnsieTcs LC-reHepaTop Ha onepauuoH-
HOM ycunuTene A1. Cxema reHepatopa Tvakosa,
470 noseonsetr emy paboTaTh C OY€Hb HONbWIUM
pasnuyvem B cooTHOWeHuAx L u C coctasnaowux

20

reHepaTopa, nepuoa konefaHwi Ha BbIXOAE TeHe-
paTopa 6yneT NponopuUOHanNeH 3HAYeHWo 3JTOoW
MHAYKTUBHOCTY

[anee cnegyeT MUKPOKOHTpONNep, 3agada KoTo-
pOro B TOM, 4TOBbI U3MEPHUTL Nepuoys koneGanui Ha
BbIXOAE reHepatopa W M3 HEro BblMUCMUTL 3Ha-
YEeHNE UHOYKTUBHOCTU.

OToGpaxeHue napameTpa — Ha OAHOCTPOYHOM
HKUAKOKPUCTANNUUECKOM Unhpo-BykBEHHOM
vHamnKaTope.

W3meputensHbld  reHepaTop
onepaumoHHoM ycunutene A1 ADB099 ¢
HU3KOBOMbTHBIM NUTaHUEM (MUHUMYM *2V, no
TEXHUYECKUM AaHHbIM). [lenuTenb u3 pe3ucTopos
R1 1 R2 co3gaet cpeaHion Touky Ha exopax OY,
nossonas emy pabGoratb nNpU  OAHONONAPHOM
nuTaHun. ITOT ONEPALUMOHHbLIR ycunutens sbibpaH
noTOMYy, 4TO OH WMEEeT BbLICOKOE BXOAHOE
CONpoTUBNEHWE ¥ XOpoWo paboTaeT Ha YacTotax
A0 8 MIY v Bbilwe. 3TO NO3BONAET CXEMe aarynka
MHAYKTUBHOCTU (Cxema Ha A1) paGotate B
LWNPOKOM AnanasoHe MHAyKkTMBHOCTM  Be3
nepexklYeEHN EMKOCTER.

Mockonbky, ANR AaHHOrO MukpokoHTponnepa 20
MI'y — makcuManbHas YacTcTa 3a4atowWero reHepa-
TOpa, MakCUMArbHaA BXOAHAA 4AcCTOTa HE MOXeT
6b1Tb Bonee 8 M. 310 MakcumanbHOe 3HaueHue
4acTOTbl, KOTOPOE MOXET ObITb Ha Bbixoge Al

APKOCTb  KUAKOKPUCTANNMYECKOrO  MHAWKATOopa
perynapyeTcs nOACTPOMHbIM - peauctopom RS,
V3MEHSIOLLUM HANPSHKEHWE Ha ero Bbisoae 3

WCTOUHWUKOM NWTZHWA CAYXWUT ranbBaHUYeCcKas
6aTtapes «KpoHa» Hanpsxenuem 9V. NMopt PCO
KOHTpORNNepa 3anporpaMMvpoBaH  ans  paboTbl
KOMNapaTopoM W CRYXUT AN KOHTPONS Hanps-
xeHus  Gatapen nutanua.  [lpu  CHUXEHUU
HaNPAXEHUs NUTaHWR HWxe 7V Ha aucnnee Byaer
cooBuwenne «LOW BATTERY».

8bINONHEH Ha

paguokonempykmop 02-2008



Cxema nuTaeTcs HanpsixkeHuem 5V OT uHTerpans-
HOro cTabusanzatopa A2

Mepes  MOHTAXOM  MUKPOKOHTPOMANED  HYXHO
3anporpammupoBate  nporpammon,  HEX-cbann
KOTOPOW NPUBOANTCA HUXKE!
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Ons kanubposku npubopa HyxHbl ABe 0Bpasyo-
BbIE KaTYyWKU WHAYKTUBHOCTbIO 22uH u 0,22uH.
OHK ponkHbl OblTe TOUHBIMM, Tak Kak OT 3TOro
3aBUCUT TOYHOCTb M3MEpeHna NPMBopoMm.

Mpn BKkNtoueHUn npubopa Ha aucnnee: «OVER».
Hy>XHO 3aMkHyTb BxOAbI 1 nossuTcs: «NO VALUE».

Yrobbl nepesect npubop B pexum kannbposku
HYXHO HaXaTb KHONKy S1 v yaepxuBas €€ HaxaTtoi
BKNounTL Nnpubop. 3artem, otnyctute S1. Ha auc-
nnee nossutca «PLACE L1 = 22.0uH». Moaxnio-
yuTe k BXoAy kaTywky 22uH. Haxmute S1. Otknio-
yute KaTywky 22uH u nogkntoyute 0,22pH. CHosa
HaxmuTe S1. Ha pucnnee JOSMKHO NOABUTLCA

coobwenne «COLIBRATION OK» Kanubposka
3aKoHYEHa

KoxyxuH B.A
Nlumepamypa

1. Coil Clinic. x Audioxpress, 10-2007,p.12-15.
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NA3EPHbIN BbIKNKOYATENb

ANA NMIOCTPLI

Nasepras yxaska

He y Bcex akzemnnapos Af1307, nubo moum
CBETOANOAbI, XOTA W NPOJaABaNUCL Noj
HassaHuem «AJN1307», HO OblNK KaKUMU-TO
aHanoramu.
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yNOMAHYTble CBOW-
cTBa  NO3BONKIOT
nonL30BaThCA en
KaK yHuBepCansHbiM NyNnsToM AUCTaHUUOHHOIO
ynpasneHun, BO3AEWCTBYS Ha  OnTudeckue
CeHCopbl. SpKOCTb  «3anuuka» 3HAYUTENBLHO
6onbule APKOCTU AHEBHOrO CBETA UAW OCBETU-
TenbHbIX Npubopoe. MoaTomy, HacTpous onTu-
Yeckui 'ceHcop Ha cnabyio CBETOuYBCTBUTEIbL-
HOCTb, MOXHO cAenatb Tak, 4To OH Oyper
pearmposaTtb TOMbLKO Ha NpsMOe nonajaHue
nyya yka3ku, U He OyaeT pearmposaTb Ha OKpY-
xawowee ocseweHwe. K Tomy xe, B OAHOM u
TOM Xe NOMELLEHUN CMOMYT MWPHO YXWUBATbCS
HECKONbKO TakWuX BbIKMOWaTENeW, Tak Kak pea-
FUPYIOT TONBLKO Ha HAaNPasneHHbIA Ha HUX Nyy.

Ha pucyHke nokasana cxema BbiknlovaTens
ANA NIOCTPbl C ABYMS FPyNNamu nNamn, KOTOpbIM
MOXHO YNpaBnsaTe C NOMOWbIO NA3EPHON yKa3-
ku. Bolkniovatene pacnonaraeTcs B uYepeHke
KPEnMEeHWA NIOCTPLI, — B KPLIWKE, 3aKpbisatowen
NPOBOAKY W KPIOK KpenneHus NIoCTpbl. Tak kak
namnel U NNagoHLl HanpasneHsl BHW3, 3TO
MECTO MeHee BCero MNOABEPXEHO MPSMOMY
nonagaHunio ceerTa oT namn.

Buikmiouatens pewaer cpasy Ase 3apaun. OH
no3BONAeT ANS NIOCTPbl WCMONb30BaTb O6bIY-
HY10 ABYXNPOBOAHYID NpPOBOAKY, M obecneuu-
BaeT AMCTaHUWOHHOE ynpasreHne MioCTpon.
DOTOAATIMKOM CnyxuT poTtoguoa HF1. B nu-
Tepatype (/1.1) npeanaraeTcsa uUcnNonL30BaTh B
Kavecrtse otoanoaa ceeroauos tuna A1307.
B Moux akcnepumeHTax no 8034eNCTBUIO CBeTa
nasepHon ykasku Ha AJ1307, nocneaHwe cBOW
no6oyHOU «hoTOANOAHOW» (DYHKUUM HE NpPOos-
sunu. Bo3MOXHO 3TOT NoBouHbIN A ekT ecTb

22

B kauectse OTOAATUMKE C YCNEXOM MOXHO
ucnonb3oBaTb Miobble GoOTOANOALI OT CUCTEM
Y annapatypbl (UMeHHO POoTOoAMOAbI, a8 He
uHTerpansHble oronpueMHuku!), a Tak xe,
nioBble oTOTPaH3IuCTOPLI, POTOANOALI OT AaT-
UY/KOB MEXaHUKW BUAEOMArkuToOHOB U MPUH-
TEPOB, U AATUMKN OT LWAPUKOBBLIX KOMNbIOTEP-
HbIX Mbiluer. MNpuroaxbl gaxe TpaHaucTopbl MI1
CO Cpe3aHHOW BEPXYLIKOW Kopnyca.

YyBCTBUTENLHOCTb AAaT4MKa 3aBUCUT OT CONpO-
TMBNeHns R1, ANS pasHbiX 3K3EMNNApoB
TMNOB  (POTONPMEMHUKOB BEMUYMHA CONPOTMB-
nexus R1 MoxeT BbITb OT AECATKOB KUMOOM A0
eaniny meraom. ConpotusneHwe R1 noabu-
PaloT 3KCNEPUMEHTANbHO, Tak YToOb! BbIKMIOYA-
Tenb YBEPEHHO pearuposasn Ha npamoe nonaaa-
HUe Iyya yKa3km B CEHCOP, C MaKCUManNbHO
HeobxoaumMoro paccTosHus, u Boobue He pea-
ruposan Ha AHEBHOW CBET U UMEIoUIUecs B no-
MeLLEHNW OCBETUTENMbHBLIE NPUBOPBLL.

KoHaeHncatop C1 ycTpaHseT nomexu. doto-
Ao/ BKNIOYEH NO cxeme hoTopesuncTopa u ¢ R1
obpasyeT agenutens Hanpsbkenus. Ecnn genm-
Tenb HacTPOeH NPaBMMbHO, TO HaNpsXeHue Ha
R1 ByaeT Ha ypoBHE NnOrMYECKOro Hyns, a npu
ocseuwieHun HF 1 nyyom nasepHoW ykasku Benu-
4MHa 3TOro HanpsixkeHus Byaer Bo3pacrate A0
YPOBHS NOrUYECKON €AUHNLIbI.

Ha Tpurrepax mukpocxembl K561TM2 caenax
ABYXPA3pRAHbIA  ABOMYHBIA  cyeTymk. [locne
noaaum nutanus yenb C2-R2 ycraHaenusaer
AAHHBIA CYETYMK B HYNEBOE NOMOXEHWe, 4TO
COOTBETCTBYET MOTMYECKAM HYNSIM HA BLIBOAAX

pasuokonempykmop 02-2008
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13 u 1 mukpocxemsl D1. 310 3HauUT, 4TO ABY-
HanpaeNeHHble KNIoYKW Ha NONEBbIX TPAH3UCTO-
pax VT2-VT5 sakpelToi # 06e rpynnbi namn He
ropaT. Lens C2-R2 3awuuiaeT OT Cny4anHoro
BKOYEHWUSA NaMmn nocne NpepbiBaHUA NUTaHWUS
(Hanpumep, B pesynbTaTte BPEMEHHOTO OTKMIO-
YeHUA 3NEKTPOCHabXeHns).

Bbiknio4aTens MOXET NPUHUMATL YEeTbIpE COC-
TOSHWS, — BblK/IIOYEHbI BCE NAaMNbl, BKMOYEHa
TONbKO rpynna H1, 8kNKOYMEHa TOMLKO rpynna
H2, BxknioveHbl BCe namnbl. lepexniovaiotcs
COCTOAHWA nocneAoBarTenbHo, COrnacHo
ABYXPa3paAHOMY ABOMMHOMY KOAY.

ANnA  M3MeHEeHUs COCTOAHMA  BbiKIOYaTens
HY)XXHO BKMIOUMTb YKa3Ky W HanpasuTb €€ Tak,
4TOBObI «3aMynK» NONAn Ha OKOLUKO, 38 KOTOPbIM
pasmetueH poToaAncA. .

Mukpocxema D1 nutaetcs o1 ceTn uepes 6e3-
TPaHCOPMATOPHBIN UCTOUHUK, COCTOSLUMA U3
anoaa VD6, racawero pesucropa R3, crabu-
nuTpoHa VD5 u koHaeHcaTtopa C3.

[etann BuikNIOYATENR PACNONOXEHbl HA Ma-
NEHbKOW nevaTtHow nnate u3 poNLrMpPOBaHHOIO
CTEKNOTeKCTanuTa ¢ OAHOCTOPOHHUM pacnono-
WEHUEM NEYATHBIX AOPOXKEK.

Monesble TpaH3ucTopsl {RF840 obnapatoT
O4eHb ManbiM  CONPOTUBNIEHUEM  OTKPLITOrO
KaHana, no3ToMy MOWHOCTb Ha HWUX paccevsa-
eTCA MuHUManbHas. Ecnu cymmapHas mMow-
HOCTb NOCTPbI He Bonee 200 W, paguaTtopbl UM
HE HYXHb!.

Tpansuctopebl IRF840 MOXHO 3aMeHUTb Apy-
MMM aHaNOrMYHbIMK, Hanpumep, IRFBC40LC.

Bce koHaeHcaTopbl A0MkHbI ObiTh pacCUUTaHbl
Ha HanpshkeHne He Menee 10V. KoHaexcatop
C1 He AO0MKeH ObiTb 3NEKTPONMUTUHECKUM.

HanaxusaHue 3aKNO4aeTCs TOALKO B yCTa-
HOBKE YYBCTBUTENBLHOCTM ONTUMECKOro faTtuynka
(noabopom conpoTusneHus R1).

Bacunses A.H.

flumepamypa:

1. B. Mpuyko. flasepHoe ducmaHyuoHHoe
ynpasnenue. x.Paduo, Ne8, 2006, cmp. 55.

2. V1. Heyaes. Akycmuyeckul 8biKoYamens.
x.Paduo, Ne6, 2006, cmp. 46.

MY3bIKAJbHbIV 3BOHOK
C PAONOKAHAJIIOM

My3blkanbHblM KBapTUPHLIM 3BOHKOM ceWvac
Y€ HUKOTO He YAWBWLIb, HO 3TOT OCOBGEHHbLIN,
KPOME OYEHb MATKOrO 3BYYaHWS, HE CBOWCTBEH-
HOTO aHaNOM4YHbIM 3MEKTPOHHBIM «UrpyWKam»,
OH nepeAaeT CurHan nNo paguokaHany, KoTopbiv
MOXET ObiTh NPUHAT nobbim YKB-YM npuem-
HuKom, paboTalowmm Ha vactote 87,9 My,

HayHy € TOro, Yto OCHOBOW 3BOHKA CRyXwT
CTaBWWA HEHYXHbIM abOHEHTCKWA FPOMKOroBo-
puTens 0BbIMHOM PaAMOTOYKW. B KOHCTPYKUMM
MCnorne3yeTca ero nNacTMaccoBbii KOPNyc (C
KpenneHuem Ha CTeHy), TpaHcopmaTtop u
ANHAMWUK.

paguokonempykmop 02-2008

CxeMa (nokasaHa Ha puCyHKe) COCTOUT u3
Tpex (YHKUMOHANbHbIX 4acTel, — My3bi-
KanbHOrO  CUHTE3aTopa, MWUKPOMOULIHOTO
YKB-YM nepepatynka, cxembl yNnpaBneHus,
a TaK Xe, UCTOMHUKA NUTaHUS.

My3blkanbHblil CUHTE3aTOp CAeNnaH Ha nony-
napHOn Mmukpocxeme YMCB8-08, koTtopas npea-
cTasnser cobon CUHTe3aTop BOCbMWU MEMOAUN,
3aWWTbIX B €€ namsaTb NpW NPOW3BOACTBE.
[laHHaA MUKPOCXEMa LUUPOKO MPUMEHSRETCA B
HaCTONbHbLIX LUMPPOBLIX 4acax O0TEYECTBEHHOro
nponssoacTea. YMCB8-08 sknioyexHa no Tuno-
BOW Cxeme B BapuaHTe C NocneaosBartenbHbIM
nepe6opoM Menogun v ynpasneHuem OAHON
KHOMKOW. MCTOMHMKOM nuTauma D2 cnyxut
napameTpudeckui crabunusatop, ob6pasosaH-
HblA CBeTOANOAOM HL1 B NpSIMOM BKNIOYEHUU W
pesuctopom R5. Twunosoe naaeHne Hanpsie-
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Hust Ha ceeToauoge Tuna Af1307 pasHo 1,6V, —
KaK pas To, YTo Hy»Ho ansa YMC8-08.

Ynpasnexue (3anyck Taumepa nepepatyuka u
3anycKk CUHTE3aTopa) OCYEeCTBNAETCA OAHOW
KHonkow S1. Mpw eé HaxaTun Ha COeAUHEHHbIE
BMecTe 8biBoAbl 13 1 6 D2 nocrynaeT Hanpsxe-
HWEe BbLICOKOrO NOTUYECKOro YpoBHSA. MOCKONbKY
noruyeckue yposHu mukpocxem K561 u YMC
CUIbHO PA3NUYaKTCS, 34eCb UMEETCH CXema Ha
anoaax VD1, VD2 v pesuctope R2, kotopas
OfpaHUYMBAET  MaKCUManeHOE  HanpshkeHue,
noctynawouiee Ha sbigoas! 13 v 6 D2.

MSArkocTs  3By4aHUsi AOCTUraeTcsi TeMm, u4TO
BbIXOAHLIE UMNYNLCbE MUKpocxembl D2 uepes
TPaH3UCTOPHBIK Koy VT2 NoCcTynaoT He Npsamo
Ha AMHAMKUK, a uepe3 nepexoaHon TpaHcdop-
matop T1 (ot paavoToukn). OTHocuTenbHO
fonblWwas WHAYKTUBHOCTb MNEPBUYHOW MHOrO-
BUTKOBOW 0OMOTKM AaKHOro TpaHctopmaropa B
coueTaHun C koHaeHcatopom C10 ypesaet
BpEAHblE ANA Cnyxa BEPXHWE FapMOHWKW CUT-
Hasa, MMEeBLUEero NepBoHayYanbHO NPSMOYronb-
Hylo ¢opmy. bonee Toro, TpaHchopmaTop
TOYHEE COrNacyeT HWU3Koe CONPOTVBMNEHWE Ka-
TYWKA AWHAMWKA C BLIXOAOM TPaH3UCTOPHOTO
Kackaaa.

TpaHcgopmatop T1 n auHamuk B1 B3ATHI OT
pPagnoTouKN, B KOpNyce Kotopow cobpaHo Bce
yCTPOWCTBO.

MUKPOMOLLHBIM  NepeAaTUMK  BbINOMHEH Ha
TpaH3auctope VT4 no WUpoKo N3BECTHOW CXeme,
MCNONb3yeMon paguonobuTensmm B NPOCTbIX
paauomukpooHax. [ins nonyyexHus Moaynupy-
OLLEro HanpshkeHUs WUCNONb3yeTca AO0NOMNHN-
TenbHbI Kackag Ha Tpawsuctope VT3. Mog-
CTpOeYHbiA pesucTtop R8 B ero KonnekTopHomn
Luenn nO3BONSET YCTaHOBUTbL HeoOXoauMYIo

VDS VDG

y ~220v
neton A Koo C5[tm 400
VD7 R14 1M
VT1 Kaz09 W’
KT361A
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AEBVALMI0  4acTOThl, MPU KOTOPOW Ka4ecTBo
npvema Oyjer onTumansHbiM.  YacTOTHLIM
MOAYNATOPOM siBnsieTcs sapukan VD3.

YCTPOCTBO  ynpasneHWs  BbINONHEHO  Ha
mukpocxeme D1, ABa anemeHTa KOTOPOW BKIMO-
YeHbl NO cxeMe oaHoBWOpaTopa, a OAUH — no
cxeme uHBepTopa. lpaktuyecku, aTo Taumep,
BKNIOYAIOWMIA nuTaHne nepepartuvka Ha 15-20
CEeKYHA NoCrne KaXaoro HaxaTus KHonku S1.

3nemenTsl D1.1 u D1.2 06pa3syioT oaHosubpa-
TOp, FEHEPUPYIOLNA OAWHOYHBIE NONOKUTENb-
Hble UMNYMbCbI, NPOTAXEHHOCTL KOTOPBIX 3aBU-
CUT OT nocrosHHoW BpemeHu uenu C1-R4. Mpu
yKkasaHHbIX Ha cxeme napameTtpax C1-R4 npo-
TSOKEHHOCTb  UMNynbca okono 15-20 cekyHA.
WHsepTop D1.3 u3MeHAET NONAPHOCTL UMNYNb-
ca Ha obpaTHyl0 ¥ noaaeT ero Ha TPaH3UCTop-
HbIA KNtoY VT1, B KONNEKTOPHOW LIENW KOTOPOro
N0 NUTAHWIO BKOYEH niepeaaTynk.

WcTouHuk nuTavms — HectpaHchopmMaTopHbIi
€, racawmm n3bbITOK HanNpsHKEeHUs, KOHAEHCaTo-
pom C5.

MoacTpoeunble konaencatopsl C11 n C12 -
kepamuueckune Tuna KT4-23, nnbo KMK. Monsap-
Hble KOHAEHCATOpbi, — 3MEeKTPONUTUYECKUe
mobbix TMNOB, HO C1 foMKeH BbiTb C HAaUMEHL-
WUM TOKOM yTeuku. OCTanbHble KOHAEHCATOPbI
nwoboro TUNa. [onycTumoe HanpskeHne ANs
BCEX KOHAeHcaTopoB kpome C5 AomkHO ObiTb
He MeHee 16V. inst C5 — He meHee 300V.

KaTywxku L1 1 L2 BeinonHeHs! HeCcKapkacHbIMMA.
BHyTpeHHun gvamertp 7 mm. Hamotka — obmo-
To9yHbIM npoBogoM OB 0,61. Karywka L1
coaepxuT 6 BUTKOB, a KaTywka L2 — aBa suTKa.
Mpuyem, kaTywka L2 pasMewiaeTca mexay BuT-
Kamu cpegHen 4acTn BUTKOB KaTywku L1. An-
TEHHOW CNYXWT OTPE30K MOHTAXHOro Nposoaa
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ANUHOW OKONO 0AHOFO MeTpa. C Takow aHTeH-
HOW AanbHOCTL CBsI3N pocturaeT 100 meTpos.
BnpoueM, OHa CMNbHO 33BMCUT OT YyBCTBM-
TENBHOCTU MPUEMHUKE U HaNUUNS MELWAoWmnX
haxkTopos.

HacTtponky crnefyeT HauMHatb C NpPOBEpKW
UCTOUHUKA AUTaHUS. 3aTem, NpoBepuUTb CXEMy
My3blKanbHOro CMHTe3aTopa B pabote.

Ha cneayiowem 3Tane HyXHO HacTpouTb
nepepaTuMk. Bo  Bpems  HacTpoWku  Cxemy
XenatenbHo NUTaTe 0T NabopaTtopHOro UCTOY-
HUKA HanpskeHnem 12V (MCTOMHUK NOAKNIOUAIoT
napannensHo VD7), nubo OT 3nekTpocetu, Ho
cobnoaas Bce Mepbl MPefoCTOPOXHOCTM, TaK
KaK CXeMa MMEEeT rafnbBaHWYecKylo CBfA3b C
3NEeKTPOCETbLIO.

BpemeHHO 3amMkHUTE NepembiuKoN 3MUTTEP U
konnektop VT1. HacTponWTte npuemHuK Ha

JIBA BBIKJIIOYATEJIA -

SKOHOMA

BHumarwuio

wTater e — e —
r

yactoty 87,9 My (unw Ha apyryio csoBoaHyo
vactoty). [locneposartesnibHOW  NOACTPOWKOW
C11 n C12 pobentecs npuema Ha HyXHOW vac-
TOTE NpU HaubonbLleh aansHOCTH. Pesncropom
R8 ycranoBUTE MOAYNALMIO, NPU  KOTOPOW
38yy4aHune npuemHuka ByaeT Havnyuwmum.
fanee, nepexoauTe K HaCTpoOWKke Taumepa Ha
D1. Yaanute BPEMEHHYIO NepeMbluKy C BbIBO-
408 VT1 » Haxmute 1 otnyctute kHonky S1.
MepeaaTynk AoMKeH BKAOUWTLCA U npopabo-
Tate okono 15-20 cekyHa. Ecnu aT10 Bpems
CUNbHO BLIXCAMUT 38 YKa3aHHble PaMKW, YCTaHo-
BuTe ero nogbopom HomuHanos C1 1 R4.

Ha 3TOM HanaXXmBaHWe MOXHO CYMTaTb 3aKOH-
YEHHbIM.

KapaskuH B.

Cxema coCcTouT M3 uudpoBOro Tawmepa.
CUHXPOHWU3WPOBAHHOIO OT 3NEKTPOCeTU, W
CUMUWCTOPHOTO KIoYa.

B MoMeHT BKnloueHWA nuTauusa uyenb C1-
R1 npeaycraHaBnuBaet cuyetuuk D1 B

new npeanaraTcs

ABE CXEeMbl BbIKMOYa-
TENEW, aBTOMATUYECKM
OTKMOYAOWNX  OCBe-
uleHve, Koraa B HeMm
HeT HapaobHoCTH.

Mepsbit  BbIKMKOYA-

Ha4yeH ANnA yCTaHOBKKU

A |
Vo1 c2 < {}—
U 1000Mm+ Vo3 3
KO209 1MIB30V
16 L VD4

R7 1M

Ha NEeCTHUYHbIX KneTt-
Kax, B nogbesaax, kna-
Aoskax, Tambypax u R2220K | C4 160p
APYTMX MecTax, B KO- |——|
TOpbIX fi0AM  O6BLIUHO

[ONrc He 3apepxwsa-

1oTcA, Mbo Tam, rae CBeT AOIMKEH BbIKMO-
4aTbLCA C HEKOTOPOW 3a4EPKKON.

[anHas cxema (puc. 1) MoxeT BbiTb BbINOMNHE-
Ha B [ABYX BapwaHTax, OTNWYAIOWMXCA TONbKO
OpraHoM ynpaBfeHns, — KHOMKa UMn BblktoYa-
Tenb. Ecnv Ha mecte S1 ycTtaHosneHa KHONKa
(6e3 chukcaumn), TO NOCNE KKAOFO HaxaTus
3TOW KHONKKN cBET ByAeT BKMOMATLCA HA BPEMSA
npumepHo 2 MuHyTbl 40 cekyHa, a 3aTem
rachyte. Ecnum we Ha mecte S1 ycTaHoBneH
BbIKNtOUATENb {C (PUKCAUMEN). TO MOKA BbIKNIO-
YyaTenb BKMIOYEH cBeT roput 6e3 orpaHuueHus
BPEMEHMU, @ BOT BbIKIOYEHWE CBETA NPONCXOAUT
He Cpa3y npv pasMblikaHwy S1, @ TONLKO CNycTs
2 MnHYTbi 40 ceKkyHA nocne 3Toro.

I
|
|
|
|
|
|
Tens (puc. 1) npeaHas- |
|
|
|
|
!
!

8192
1

100? 100 Vs 1—
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K522

H BT137-600E '~200y

D1-K561UE16 PuCyHOK 1.

HyneBoe nonoxeHWe. HanpskeHue normyeckoro
Hyns € ero BelBoga 3 nocrynaeT Ha 6aaly
TpaHauctopa VT1, KOTOpbIA UM OTKPLIBAETCA U
nojgaeT OTKPLIBAKWMIA TOK Ha YNpaBRsoWWA
anekTpoa cumuctopa VS1, CuMuCTOp OTKpbI-
BAETCA W BKIOMAET OCBETUTENbHYIO namny H1.
To xe camoe nponcxoanT U NpU 3ambikaHun
S1. Mocne pasmbikauua S1 (unu nocne 3asep-
wenus 3apaakv C1 yepes R1) ranpsiweHue Ha
BxoAe R cueTumka napaeT Ao BENWUYMHbE NOMU-
YecKoro Hyns. 3T0 NO3BONAET CHETUUKY CYUTaTL
UMMNYIbChE, KOTOPbIE NOCTYNaloT Ha ero Bxoa C.
3TM umnynbcbi OPMUPYIOTC Uenbio R2-VD2
13 NONOXUTENbHLIX NOMYBONH CETEBOro Hanps\-
wenusi.  [pakTudeckun 3Ta uenb NpeacTasnseT
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TO ecTb kaK oTope-

auctop. Takoe BKNIO-

C2
1000mt

D1l ==

C| 8192
1

R2220K | c4 160p al®
VD5 '
KAS22  ——D1-KS6IWE16

_______F61——_—___

cobon cTabunusnpoBaHHbI BbINPAMUTEND, HO
6e3 crnaxusarowero konaeHcaropa. Crabunur-
poH VD2 pabotas kak auoa obpesaer orpuua-
TeNnbHblE NONyBoNHbl, U pabotas kak CTabuT-
POH OTPaHUYMBAET NONOXMUTENbHLIE NOMYBONHbLI
Ha ypOBHE CBOEro HanpsbkeHust ctabunusauun.
B pesynbrate Ha Hem o6pasyloTca noruueckue
MMNynbChl, cneaylowme ¢ vyactoton 50 My, Itn
UMNYIbCbl M MOCTYNAOT Ha BXxogd C cueTumka
yepes peauctop R3. KoHaeHcaTtop C4 cnyxur
ANs NOAABAEHWA PA3NNYHBIX BLICOKOYACTOHTBIX
nomex, KoTopbie MOryT ObiTb B anexTpoceTu,
4T06b! OHN He cOMBaNK CYeTYMK.

W Tak, nocne ycraHOBKM Hynsi Ha Bxoae R
CHETHUK CUMTaeT UMNYNbChbi, CNEAYIOWNE C Yac-
TOTOW anekTpoceT. Cnycta 2 MuHyTobl 40 cek.
3TUX YMCNO COCUMTAHHBIX UMNYNBLCOB AOCTUrHET
8192, u Ha BbiBoae 3 D1 BO3HMKHET noruuyeckas
eAnHuLa. 370 NpuBeaeT K ABYM cobbituam. Bo-
nepBbIX, 3aKpoeTcs TpaHucTop VT1 u cumuc-
Top VS1, # Bblkniountca namna. Bo-BTOpbIX,
oTkpoetcs awoa VD5 u 3awyHtupyet sxoa C
CUETYMKE TakK, YTO UMNYNbCLI Ha HEro nepecra-
HYT NOCTynaTb (UMEHHO ANS 3TOTO HYXEH pe-
auctop R3). Cxema 3aCTbiHET B TAKOM COCTOS-
HAM A0 Tex nop, Noka cHoBa He OyaeT 3amk-
HyTa S1.

Btopas cxeMa 3kOHOMHOro BbiKnOYaTens no-
Ka3aHa Ha pucyHke 2. 310 OTOBLIKIIOHATENb,
KOTOPBbIA BKMIOYAET CBET C HACTYNNEHUEM TeM-
HOTbI U BbIKNIOMAET ero Ha pacceeTe. [JaTinkom
YpOBHA OCBELUEHHOCTU sBseTcs  oToanoa
FD1 B kayecTBe KOTOPOro UCNOnNb3yeTCs POTO-
anoa ®1320. Takue HOTOANOALI NPUMEHANNCH
8 CUCTEMaxX AUCTAHUMOHHOIO YNpaBsneHus oTe-
yecTBeHHbIX Tenesu3opos 80-90-x ropos. He
CMOTPA Ha TO YTO Takon hOTOAWNOA paccunTaH
Ha NpMeM WMHPPaKpacHoro ceBeTa, OH, Kak noka-
3bIBAIOT IKCMNEPUMEHTLI, OTNIMMHO pearupyer u
Ha 0OblYHbIN AHEBHOW ceeT. B paHHOW cxeme
dotoauos BKNIOYEH 8 0O6paTHOM HanpasneHun,
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YeHue SBNAETCH TU-
nosbiM ANA OTOAUO-

AOB  AaHHOro  Tuna
(WMEHHO  TaK  OHW
BKIMOYEHbI B CXEMax

OTONPUEMHUKOB CUC-
TEM  AUCTaHUUOHHOTO
ynpasneHus).

doToanoa BMecTe ¢
peanuctopom R1 obpa-
| 3yeT pesmTens Hanps-
| XeHus, Ko3athPpuumeHT

PucyHok 2.
¥ | Aenexus KOTOpPOro
_________ 3aBUCUMT OT APKOCTH
OCBELIEHUs1  CBETOYYBCTBUTENLHOW  NOBEpX-

HocTv cpoTtoamopa. Conporusnenne R1 pery-
nMpYloT Takum obpa3om, uTobbl Npu AoCTaTOM-
HOW OCBELLUEHHOCTV HanpsxeHue Ha sxoge R
cyeTumka D1 COOTBETCTBOBANO SIOrMYECKOMY
HyMo. A Npu HeAOCTaTOYHOW OCBELEHHOCTU —
NOrU4ECKon eanHuue.

B TemMHoe Bpems CyTOK CUETUUK YAEepXuBa-
eTCA B HynesoMm cocTosHuW. Ha ero Bbixoae
(BbIBOA 3) HanpsKeHUe HU3KO W TpaH3ucTop
VT1 otkpbiT. OTkpbIT U cumuctop VS1. Ocse-
TUTENbHas namna ropur.

YTpOM OCBELEHHOCTb (poTOANOAA YBENUYU-
BaeTCs, a ero CoNpOTMBNEHUE CHWXKAEeTCA, U B
HEKOTOPbIn MOMEHT CTaHOBWUTCS TaKuM, 4TO
HanpskeHWe Ha BxoAe R cyeTyMka onyckaeTtcs
HWXe Mopora noruyeckoro Hyna. Tenepb
cuetumk D1 nonyyaeT BO3MOXHOCTb CuMTaThL
UMNYNbLChI, NOCTynalowme Ha ero Bxoa C. Yac-
ToTa atux uMnynecos 50 ML, U Yepe3 2 MUHYTLI
40 cexyHA Ha ero BoliBoAe 3 yCTaHaBNWBAETCA
HanpseHWe NOrMYECKON EAVHULLI. 3aKpbiBa-
1oTca TpaHauctop VT1 u cumuctop VS1, —
naMna sbikniovaetcs. OTkpuiBaeTtcs auoa VD1,
KOTOpbIA NepekpbiBaeT Bxoa C cyeTimnka nyTem
WyHTUpoBaHMa. Cxema 3acTbiBaeT B TaKOM
nonoexnn. JlamMna BbIKMIoYEHa.

Taiimep ¢ Takon Gonblion 3aaepixon (2 mMu-
HyTbl 40 CeKyHA) 30€Cb HyXeH ANsA Toro, uTobs
HE NPOWUCXOAWNO OWubOYHOE  BbIKNIOYEHUE
CBETa B TEMHOE BPEMSA CYTOK OT KpaTKOBPeMeH-
HOTO YyBENWYEHUst OCBELLUEHHOCTH, Hanpumep,
13-3a cBeTa hap Npoe3kaioLiero TpaHcnopTa.

B cxeme MOXHO uCnonb3oBate (POTOAKOALI
320, 4263, ©[1256. MoxHo nonpobosaTb u
niobele apyrne GoToauoAbl W HOTOTPAH3UCTO-
pbl, pasHula byaeT, HaBepHOe, TOMbKO B HOMU-
*HaNbHON BENUYuHe conpoTuenexnns R1.

B obeunx cxemax MOXHO UCNONL3OBATL Cneay-
owmre getanu. KoHwaeHCaTopbl 3MeKTPONUTH-
yeckvwe Mo6Oro TMNa, paccuMTaHHbIE Ha HanpPs-

pasuokonempykmop 02-2008



wenvne He Huke 16V. Konaencatop C3 pomkeH
BbiTb paccUMTaH Ha HanNpsHkeHne He Hke 300V.
Crabunutponbl 18141 MOXHO 3ameHUTL cTabu-
nutpoHamn [18146-E, vnu ucnonb3oBaTtbh apy-
rme cTabunuTpoHbl € HanpsxeHuem crabunu-
3aumu 9-14V. BaxHo 4Tobbl cTabUNUTPOHLI Obi-
N1 oauHakosbiMK. VI 0Bs3aTeNbHO HE CUMMET-
PUYHBIMK (B NPOTUBHOM Cnyyae napannenbHo
CcTabunuMTpoHamM NPUAETCH BKMOYUTL NO OAHOMY
avoay). XKenatenoHo 4Tobbl  CTABUNUTPOHBI
B6biNK B METANNUYECKNX KOpnycax, — Takon KOp-
nyc wrpaeT ponb ceoeobpasHoro TennooTeoaa,

4emM NOBLILAET HAAEKHOCTb CXeMbl.  [noabl

KO209 MOXHO 3ameHuTe niobbiMu  BbINPAMU-
TENbHLIMW, AONYCKAOWUMW obpaTHOe Hanps-
weHue He Huxwe 300V u Tok He Hwke 0,05 A.
Bmecto cumucropa BT137-600E moxHO npue-
HuTe BT137-500E wvnu BT137-400E.

Mpu mowHocTH namnbl meHee 200 BT MOXHO
06ONTUCL UYNCTO CUMBOMUYECKUM PaAUATOPOM
ANs cuMKUCTOpa (HEBONbLUOW MeTannuueckui
Yronok, BUHT W ranka).

Nlbixun P.

T T T T T T T T T R T PP T Y P P LT

[HEPEKJIFOYATEJIb I'PVYIIIT JIAMII
HHOABECHOI O ITOTOJIKA C ITAMATBIO

MoaHble ceivac noa- |

BECHble MOTONKU C TO- P—h* T
100M/16V 833"4

[]
R8 47K R9 47K
VT1 IRF830

HEUHBIMUA  UCTOMHUKAMM
CBETA HYX/aIoTCs B Cre-
uvansHoMm  obopyaosa- R7OK 12l

HAW ANSt NePeKMoYeHUn
W 30HUPOBaHWS ocsetle-
HuA. VMetowmecs 8 wu-
POKOW Npoaaxe ABOUHbIE
MEXaHW4eCcKne  BbIKIIO-
yaTenu Ana 3Torfo Mano
NPUroaHbl, Tak Kak MOryT
yNpaBensTb TONbKO ABYMS)
rpynnamu niamn, a umcno

C30,022m

VD1
nsms?
116
6

64

BAapUaHTOB  OCBELEHUS
He MoxeT 6biTb Gonbe
yeTbipex  (BbIKNIOYEHO,
BKMIOYeHa 1-a rpynna, BKNOYEHa 2- rpynna,
BKMKOUEHb! 06e rpynnbr).

OnNeKTPOHHBIM CNOCOGOM MOXHO AOCTUMHYTb
BSonbwero pasHoobpasnsi n  3hHEeKTUBHOCTH
ocBelleHns. 3aecb NPUBOAMTCS CXEMa 3nekT-
POHHOro MepekniodarTens uJeTbipex rpynn cee-
TUNbHUKOB, No3Bonstouwlero Bbibpate M3 16-Tun
BapuaHToB ocselleHns. OpraHos ynpasneHus —
ABa, 3T0 OOBIMHBIA CETeBOW BLIKMIOYATENL U
kHonka 6e3 dwkcaymm. Bobikmouatens S2 cny-
KUT ANS OTKNIOYEHNS CBETUNbHUKOB, @ KHONKA
S1 ans Bbibopa BapwaHToB. Cpasy nocne
nogaqu NUTaHun cxema NepexoanuT Ha Hynesown
BApWaHT, — KOrAa BCE CBETUNbHWUKW BbIKMIOYEHbI.
3aTemM HyXHO HaxaTb kHonky S1. Moka Bbl eé
AepyuTe  Haxatow  npoucxoaut  nepebop
BapuaHToB ocBeweHus. Kak Tonbko ysuaute,
4YTO CBETUNBHUKW 3aXMNNCb B TakOM NOpsake
KaK Bam HYXHO, — OTNYCTUTE KHOMKY.

Bbikmosatenem S2 Bbi MOMETe BbIKMOYUTL

pasuokonempykmop 02-2008

CBETUNBHUKN,

COXpaHWB B NaMmATW  CXeMbl
NOCAIEAHWI BAPUAHT UX BKNtoueHus. Mpu BKNIO-
YeHUw BIKNIoUaTens, ecnv He GbiNo nepepsisa

B 3nNeKTpocHabxeHun, cCBETUNbHUKKW OyayT
ropeTb TaK XKe Kak 40 BbIKNIOYEHWS.

Ha camMoM aene Hwukakoi nNamsitv, B NPpsSMOM
cMmbicne cnosa, B 3ToW cxeme Het. flpocTto
KOraa Bbl BbIKMOYaeTe BbiKMoyatTens S2, 8bl
OTKMIOMAETE CBETUNbHUKW, @ 3NEeKTPOHHAs
4YacTb CXeMbl OCTAETCA NOA HanpsMeHWem, n
COXPaHsIeT CBOE YCTaHOBUBLUEECH COCTORHUE.
Tenepb nogpobHee o cxeme. CBETUNBHUKM
NMUTATCA NYNHLCUPYIOWUM HANPSDKEHNEM, NONy-
UEHHbIM € MOCTOBOro Bobinpsmutens VD2, Tun
MOCTa HYXHO BbIOUpAaTb U3 YCNOBUS MaKCu-
MarnbHON MOLLHOCTM B Cymme Bcex namn. Bce
Namnbl MOABECHOr0 NOTONKAa CrpynnupoBaHbl B
YeTbIpe rPynMbl, KaXAas U3 KOTOPbIX BKMOYA-
eTCS KMOYEBLIM NOMEBLIM TPAH3UCTOPOM C
HWU3KUM CONPOTMBMEHMEM OTKPLITOrO KaHana.
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MakcumManbHas MouwHOCTL B CyMME BCex namn,
BXOASLMX B OAHY rPyNAy He AO/MkHa ObliTb
6onbwe 100 BT. Mpu Takon MOWHOCTU paawa-
TOPbt NONEBLIM TPAH3UCTOPAM HE HYXHbI.
Jlornyeckas 4acTb Cxembl caenaHa Ha OoAHOW
mukpocxeme - CD4060B, npepcrasnswowen
cobov  14-paspsaHbii ABOWYHBIN CHETUMK C
anemeHTaMu Mynbtusubpartopa. B cxeme myne-
Tueubpatopa pabortaiot C3, R2, R3. leHepu-
pyemasn yacrota okono 100 l'u.

Kronka S1 — pasmbikawowas, noka oHa He
HaxaTa, OHa WYHTUpYeT 4acToTo-3a4aloLyto
uens MmynbTusubpaTopa W Takum oOpasom He
Aonyckaet ero resepauwn. [pyu HaxaTum KHONka
pa3mbikaeTcs v mynstusubpatop paboraer.

Opebesr KOHTAKTOB, KOTOPbLI 06A3aTENbHO
UMEET MECTO, 34eCb CYUECTBEHHOTO BMUAHUS
Ha paboTy CXeMbl He OKa3blBaeT, MNOCKOfbKY
MMNYNbChI C BbIXOAA MyNbTBMbGpaTopa noasep-
ralTca AeneHUIo Kak MUHUMYM Ha 64, ga u ca-
Ma JacToTo-3agawuan RC-uens okasbiBaeT Ha
nomexu ot gpebesra nogasnsiowee 4EUCTBUE.

CxemMa cobpaHa Ha ne4aTHoW MakeTHOW nnare
pasMepamu 72x59 mMm. Takue nnarel 4acto
661Ba10T B NPOAAXE, HA HUX NO 546 OTBEPCTUA
C KPYribiMu nNevaTHbiMK nnouwiaakamu. OTeepc-
TUR PAcNONOXeHb! PAAAMU C WaroM 8 2,5 Mm.

boqapos A A.

QNEKTPOHHbLIN TEPMOMETP

MHe noHaaobmnoch NOCTPOUTL INEKTPOHHbLIA
TEPMOMETP VMEIOWMA NUHENHYI0 wkany (Tak
KaK B KauecTse uHAMKAaTOpa fpejnonaranocs
Mcnonb3osaTte MyneTuMmeTp M-832, BKNIOYEH-
Hbi#l Ha npeaen 200mMV.) 1 NOrpewHoCTs u3me-
peHus He xyxe - 0,05 C° B untepsane Temnepa-
Typ 0+100 C°. BbINO npUHATO peleHve B
KauecTse TepMOAaTUMKA WCNONL3OBATL Kpem-
HWEBbIA AWOA, TaK KaK NafeHne HanpsbkeHus Ha
p-n nepexoae 0b6pPaTHO NPONOPLMOHANBHO TEeM-
nepatype (npu ycnosum 4TO TOK 4epe3s anos
0CTaeTCs HeU3MeHHbIM). A ucnonb3osan Anoa
K103, umerowmin TemnepaTtypHbih ko3 duum-
eHT —2,01mV/CO (T.e. Npn yBenuMueHun Temne-
paTypel Ha 1C° nageHue HanNPsKEHVs Ha ANO-
e ymeHbiiaeTcs Ha 2,01 mV).

flocne UCNLITAHUA  HECKONbKUX ﬂOAOﬁHbIX
CXeM 13 NonynsipHon nntepaTypsl Bbino pewe-
HO CamoMy MPOEKTUPOBATL CXEMY, TaK Kak Hu
ofiHa U3 3Tux cxem He obecneuusana norpetu-
HOCTb Huxe 0.5C° no CNEAYIOWNM AIpUUUHAM:

1) TMocToAHHbIN TOK 4Yepe3 AnOA Be3ae 3aja-
BaNCs NPOCTbIM NOCTORHHLIM  PE3UCTOPOM C
HoMUHanom ot 10 g0 47K, NOAYYEHHON Takvum
06pa3omM cTabunbHOCTY TOKa BbING ABHO HEAO0C-
TaATOMHO ANS obecneueHna 3aaaHHON TOYHOCTU.

2) B fonblmHcTee cxeM ANs 3afaHus NOCTO-
SIHHOTO HaMPSHKEHWN! MUCNONML30BAnNCst OObIYHbLIA
napameTtpuyeckni  cTabunuaaTop HanpsxeHus
Ha crabunuTpoHe, Hanpsxkenue crtabunuaaumm
KOTOPOrO TaK e 3aBUCUT OT TeMNepaTypsbi (X0TA
n cnabo) 4TO Taloke BHOCWIO CBOW BKNaj B8
NOrpPeLHOCTb.

3) Moyt BO BCEX Cnyyasx CUrHan OT TEPMO-
paTyvka nNpeaBapuTEnbHO YCUIIMBANCA UHBEpP-
TUPYIOWMUM YCUNUTENEM, Yy KOTOPOro Ha fpsimom

BXOA N0OAABANOCh HANPSKEHWE CMEWEeHNUA
6nu3koe K NAAEHUIO HANPHKEHUA HA AKOAE NpU
NOrPYXernu ero 8 Tasluin neq, npuyem 3To
HanpshkeHue Bpanoce, kak Npasuno, Ot NPOCTo-
ro napametpuwueckoro npeobpasosatens. [lo-
3TOMy B CUNy Hanuwuus Tennosoro Apeinda
HaNPSXeHNs CMELLeHNs ONEPaLMOHHOIO YCUIn-
TENA U TEMNEPaTYPHON 3aBUCMMOCTU HaNpsxe-
HUS cTabunuaauumn ctabunuTpoHa, He yaanocb
NONYy4UTb 3aAaHHOW TOUHOCTU NPU NPUMEHEHWK
nmeBLwnXcA B pacnopshkennu OY (KP140YA608,
741, K140YQ17A, K157Y[2).

Yy BCE BbILE CKA3aHHOE W NPOBEAS PSA
JKCNEPUMEHTOB, 6bino NPUHATO peiweHue 0
NPUHATUW CREAYIOLNX MEp:

1) Heobxoaumo noCTPOUTL  ABYXNONAPHbLIA
UCTOMHUK cTabunbHOro HaNpsHXeHns C BO3MOX-
HO Bonblnm ko3 PULUMeHTOM cTabunusaumn u
C BO3MOXHO MEHbLLENW 3aBUCMMOCTLK) BbIXOA-
HOrO HanPsHKeHUsi OT TeMnepaTypbl.

2) HeobxoaMMO Kak MOXHO cunbHee ctabunu-
31MpoBaTh TOK Yepe3 ANoA (TepMoaaTUmK).

3) Tak kak uyscTsuTensHocTs auoga -2,01
mV/C®, To npu Temnepatype 100 C° pasHocTs
9TanOHHOTO HaNPSXEHUA (NajeHue Hanpshke-
WM Ha Avose npu O C°, kotopoe y Mmoero
aunoza 671mV) n NaaeHns HanNPsKEHUA Ha AKUO-
Ae coctasnsieT npumepHo 201 mV, noatomy
ObINO NPUHATO peweHne OTKa3aTbCA OT pasnuy-
HbIX NPOMEXYTO4HLIX KackafaoB Ha QY u nocta-
BUTb MPOCTON BLICOKOOMHbIN AEnUTeSIb Hanps-
enus 06pa3oBaHHbI  ABYMSA  NOCTOSHHbIMW
pesuctopamu Ha 100K v 04HUM NOACTPOEYUHbBIM
pesnctopomM Ha 10K (4Ns TOYHOW NOACTPOWKM).
A Tak Kak COnpoTUBNEHWE AUCAE NPV BbibpaH-
Hom Toke (1,134 mA) coctasnsetr He Gonee

28 pasuokonempykmop 02-2008



pbl HUWYTOXHO Mano, a
HanpsXXeHne Ha Bbi-
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Boge 3 A3 3apaetcs
MHTErpanbHsIM cTabu-
nu3atopom A2 umeto-

-15Ve

UMM O4EHb HU3KWWA TEM-
nepaTypHbin - Apend,
TO oTcloaa cneayet
yTo, 8 paboyem uHTEp-
Bane Temnepatyp, 3Ha-
YeHWe BbIXOAHOro Toka
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- | H1VE————————
BXOAHOE COnpoTuBne 2V RI5 470K
HUE MynNbTUMETPa Ha
BbIOpaHHOM npeaene

|

|
M3MepeHUs He MeHee | kB N
1Mom, nonyyeHHas ue- | 100K
nouKa He BHecna Kako- | KA»—3:/4
ro nmbo 3ameTHoro | A4
BKIaAa B NOTPELIHOCTb. : 1oy KP140Y/1608

- ‘____—____

B pesynbTate Obina
CNpoeKTUpoBaHa "
noCTpoeHa CXema, MnokKa3anHas Ha
HemHoro nosicHio paboTy cxembi.

Ans nonyueHus cTabunbHOrO ABYXNONSIPHOMO
HanNpsaXeHus Ana NUTaHWA reHepaTopa Toka n
NOH  (MCTOMHWUK  CNOPHOrO  HaNPSXEHWR),
MCNOSIb3yeTCA KOMNEHCALMOHHAA CXxema, Ha
anemeHTax A1, A2, R1, R2, R3, VT1, 8 KoTopon
B kayectee WOH pabotaeT wuHTErpanbHbIv
crabunmsarop KP142EH8E sbigawouwmi aocra-
TOYHO CTabunbHOE HaNpPsHXKEHWE C HE3aMeTHON
TEMNEPATYPHON 3aBUCMMOCTbIO.

Peauctopel R1, R2, R3 3apaioT noteHuman,
CpaBHUBAIOWMACSA KoMnapaTopom A1 ¢ Hyne-
BblM NOTEHUMANOM cxema (noTteHuman Ha 3
BbiBoge OY A1) u B cnyyae wx HepaBeHCTBa Ha
BbiBOge 6 A1 nosBRAETCH NONOXWUTENbHbLIN
nmbo  oTpuuaTenbHbI  NOTeHUWan KoTOpbIn
ynpasnseT ynpasnsowuwm  anemeHtom  VT1
(3akpbiBass nubo oTkpbiBas ero). Takum oOpa-
30M, €CfiM MPW NOMOLLY MOACTPOEYHOro pesuc-
Topa R2 BbicTaBuTh Ha amutTepe VT1 Hanps-
XEeHWe, paBHOE HANPSHKEHUIO HA BLIXOAE MHTEr-
panbHoro crabunusatopa, fnony4YMM OTMUYHLIA
ABYXMONAPHbINA NCTOYHUK crabunbHoro
HanpsbkeHua  +12V  (4acTo  MCNoNb3yl 3Ty
CXeMy, U OHa MEHA He NOABOAMNA HU pa3y).

Ha QY A3 noctpoeH redepartop ctabunbHoro
Toka (lcT=1,134mA) ana nuTanus Aaunoga-
Tepmoaatunka VD1, B HeEM BbIXOAHOW TOK
ONpeaenseTcs 3HaueHnem conpoTtusneHus R7 n
HanpsbkeHwem Ha BbiBoge 3 A3, a TaK Kak
n3meHenue conpotusreHns R7 oT Temneparty-

(toka vepes guoa)
npaxkTU4Yeckn He 3asu-

CUT OT TeMnepaTypbl.
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Tak xak Tpebyetcs, 4ToObLI MOKA3aHWMA MYynb-
TUMETPa COOTBETCTBOBaN® peanbHon Temnepa-
Type (1IMV=1C®), HywHO 3agaTb 3TANOHHOE
HaNpPsEHWe PaBHOE NAAEHUI0 HANPSKEHUS Ha
avoge npu t=0C. 3T0 3TanoHHOE HanpsXeHue
yCTaHaBNMBAETCA AENUTENEM HANPSKEHWA Ha
pesuncropax RS, R10, R11. rae pesuctop R10
CNYXUT AnR rpyBon noacTpoviku, a pesuctop
R11-an8a TouHoi. Ha pesucropax R8, R12, R13
NOCTPOEH AenuTerb HaNpPsHKeHUs ANa cornaco-
BaHWA NOKa3aHwii MynbTUMETPA W peanbHou
TemnepaTypbl, r4e NOACTPOEYHLIN PE3NCTOP
R13 cnyxuT ans TO4HOW ycTaHoBaku Ko3ddu-
UMeHTa AeneHus.

Hactpowka aanHoro npuwbopa HecrioxHas.
cxopee A Obl ckajan. 4To 3TO OueHb WHTepec-
Hbi U NO3HaBaTeNbHLIM npouecc. Moaknouns
sbiBog B k COM pasvemy MynsTUMETpa, a
BbIBOA A K pasbemy V mynbTumerpa, ycTaHas-
nmueaem NON3yHok pesuctopa R13 B8 BepxHee no
cxeme NonoXeHue, a NonayHkn peancropos R10
n R11 B HmwkHee. Mocne yero nometlaem anoa
VD1 B Taswumi nea (cHer) u cnepsa rpybo
pesucropom R10, a 3atem TOMHO pe3nCTOPOM
R11 pobusaemcs T1oro, 4Ttobbl BONBLTMETP
nokasan «00,0mV». 3arem noMewaem amoa s
KDWY BOAY W NOACTpOiKoW pesucTopa R13
BbICTaBNAeM Ha BonbTMetpe «100.0mV» u
NPOBEPSEM TEPMOMETD ELE MO HECKONbKUM
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KOHTPONbHLIM TOMKaM (HanpuMep TemnepaTypa
yenoseueckoro Tena 36,6C) u B cnyvae
HebonbluMx pacxoxaeHun paobusaemcs noa-
CTpOWKon R13 HaUMEHbLIEro OTKNOHEHWUR NOKa-
3aHUIA OT UX UCTUHHBLIX 3Ha4YeHWn. Ecnun yposHs
BbIX0AHOro curHdana 8 100,0mV He A0CTaTOYHO,
€r0 MOXHO MOAHATH, AONOMHWB CXEMYy YCWu-
TENEM NOCTOAHHOrO TOKA NOKA3aHHOrO Ha
Puc.2. 3ta cxema npu NOACTpONKE pesucropa
R15 obecneunBaet ycunenue curdana 8 10 pas,
HO HEOBX0AMMO yYeCTb UYTO TOYHOCTb WU3Mmepe-
HWS B 3TOM Cnyvyae nagaeTt No NPUUUHE NPUCYT-
cTBUS  TemnepaTtypHoro Apevda HanpsxeHus
cMmelleHun OY A4,

Bce OY MoxHO 3amennTb Ha K140YQ17, 741 1
Ap. aHanoruuHble. B ponu TepMoaaTUMKa MOX-

NBE CXEMbl HA KP1182INMM1I~ "~~~ """, _———————— |

Mukpocxema KP1182[MM1  coaepxut cxemy
¢a30BOro perynatopa MOWHOCTU W MNpPUMEHS-
eTcst 0ObIMHO B BbIKNIOMATENSX — pErynsatopax
ocBelWeHUs, paboTalowux OT CeTn MepemMeH-
HOro Toka 220V, npu MOLWHOCTH Harpyaku He
6onee 150W.

Ha pucyHke 1 nokasaHa cxema yCTPOWCTBA,
3KOHOMSILLIETO NAMMOYKN Hakanueanus. WasecT-
HO, YTO Namna HakanueaHus Yawe BCero nepe-
ropaer B MOMEHT BKIIOYEHUs, TO €CTb, B TO
BpPEMS KOrfa NO HUTU Hakana npoTekaeT Hau-
BoNbLWWA TOK, TaK KaK HATh eLLe X0NoaHasn.

Bnarogaps koHngencaTtopy C1, B MOMEHT BKIHO-
YeHUSt  MPOMCXOAUT  NAAaBHOE  HapacTaHue
AEWCTBYIOWErO HanpshkeHus Ha namne. B pe-
3ynbTate HWTbL Hakana He NOABEPraeTCs BO3-
aewcremio 6pocka Toka.

Cxema BKNIOYAETCH NOCNEAOBATENBHO BLIKNIO-
varenio.

BTopas cxema (PUCYHOK 2) WHTepecHa Tem,
YTO MPU BPALLEHUM DPYYKU CABOEHHOrO nepe-
MEHHOro pesuctopa R1 npoucxoauTt ymeHb-
LWeHNE SIPKOCTV OAHOW NaMnbl € 0AHOBPEMEH-
HbIM YBENMEHWUEM SIPKOCTV Apyron. B cpeaHem
nonoxeHun R1 o6e namnsl ropsT B nonNHakana.

OT TMNOBON CXeMa NPaKTUYEeCKn He OTnnva-
€TCH, TONbKO COCTOMT W3 ABYX PErynatopos,
OHOBPEMEHHO  PErynupyeMbiX  CABOEHHbIM
nepemeHHbIM peauctopom R1. Ytobel sapkoctu
namn  U3MEHANNCb NPOTUBONONONHO, HYXHO
pacnsiTe CEeKUMW NEPeMEHHOro pesnucropa Tak,
ytobbl NPU  BPAWEHUM pPYYKW  pe3ucTopa
CONpoTUBNEHNUA €ro CEKLWIVI WU3MEHANUCbL B
oBpaTHOI 3aBMCUMOCTY ApYr OT Apyra. A pe3uc-
Top R1 ponxeH BbiTh rpynnbl «A» (MUHENHbLIR
3aKOH M3MEHEHUA CONPOTUBIIEHNS).

HO WCMonb3oBaTb ApPYrUe KPeMHWEeBbIe Mano-
MouWwHble avoabl, Hanpumep KA521. [ina nony-
yeHust £15V 3 MCnonb3oBan cxemy, noKa3aHHyo
Ha Puc. 3. Certeson TpaHcthopmatop Heobxo-
AUMO BbIBpaTh C HaNpsKEHWEM Ha BTOPUYHOWN
obmotke 10-12V. Ouoasl VD2,VD3 kutanckue
BLINPAMUTENbHLIE  ManoMOLLHbIE HEN3BECTHOU
Mapku (nogonayT nobbie BbINpAMUTENbHLIE).
MUTaHme CxeMbl MOXHO CHU3WTL A0 :7..12V
3amenus 12-sonbtoByloc KPEHKy Ha 5-80Mb-
TOBYIO U yMEHbWWB CONPOTUBNEHWE pe3ncTopa
R7 po 2,3K, B 3TOM Cnyvae cCxemy MOXHO
3anuTaTth 0T 2-x 9-u BONbTOBLIX 6atapeek Tuna
«KpoHa».

Opnos A.B.
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CUTHAJTM3ATOPbLI NMEPEOPAHWA
NMPEAOXPAHUTENA

3kcnnyatupys  pasnuuHoe  anektpooBopyaosa-
HWEe, nWTaloLWeecs OT OCBETUTENbHON 3NEKTPO-
ceTy, BbiBaeT NonesHbiM BOBPEMA y3HaTb O nepe-
ropaHnu npeaoxpaHuTens wnu  cpabaTbiBaHuu
TepMoBbikNiodaTens. Huxe npusoanTCA ueTbipe
NPOCTbIE U NPOBEPEHHBIE CXEMb! CUrHANW3aTOPOB,
noakniovaeMbie napannenbHo  NpegoxpaHuTeNto
UV TEPMOBLIKNIOYATENIO.

fpocredwnin BapuaHT C WHAWKAUWER# Ha cBe-
Toauoae (puc. 1). Cxema nogkniovaetcs napan-
nenbHo npepoxpaHuTenio. Moka npeaoxpaHutens
F1 yen, HanpsxeHWe Ha HeM pasHO Hymo. MNpu ero
neperopaHnn Ha CXEeMKY CUrHanu3aTopa HadvHaer
nocTynaTe HanpskeHue cetn (~220V) yepes conpo-
TUBIIEHWE 3NEKTPOYCTAHOBKW, KOTOpPas nuUTanack
yepes 3T0T npeaoxpaHnTens. Pesuctop R1 orpaku-
yuBaeT ToK, a Anoa VD2 npenaTCTBYET nonagaHni
Ha CBETOAWOA ONAacHOrO ANs Hero oBpaTtHoro
HanpaxeHus. B pesynoTate cBeToamnog roput. Ha

Ha cxeme oH
oBo3HaueH  Kak R1 22K VR? KN5226
il -$
174

J C20.22M | p1-K5611ES (NA7)

AN307, HO 3pecb
MOXHO npume-
HuTh nwobont um- F1
AWKATOPHBLIA CBE-
TOAWOA,  BaXHO
TONBLKO 4TODbLI HE
MWraWWA, NoTo-

My 4TO BO BPEMS MUraHua Ha Hem OyayT BbiGpoCst
BbICOKOrO HanNpsKEHWA, KOTOpble BbIBEAYT CBe-
Toanoa w3 ctpoa. Bnpouwem, ecnu Ha mecTe VD1
nocTaBWTb CTAaBWUNWTPOH, Hanpumep, 814, w
NapannenbHo eMmy BKNKHUTL 3NEKTPONUTUYECKUH
KOHAEHCATOP NpUMEPHO Ha 5-10 Mk®, MOXHO ByaeT
MCNONb30BATL Y MUTAIOLNA.

Ha pucyHke 2 nokasaHa cxema curdanusaTopa co
3ByKOM. 3aecb B KauecTBe WCTOMHWKA 3ByKa
ncnonb3yercs nnatka OT HeWucnpasHOro keapue-
Boro OyawneHwka npomssoactBa Kutas. Takue
nnaTtku AaBHO WCNOMb3YKOTCA pagnonkbuTensmm e
KayecTBe akyCTU4eCKUX CUrHanu3aTopos. IToMmy
CROCOBCTBYET UX HUYTOXHAA CTOUMOCTb, Manoe
HanpsxeHue nutanus (1,5V) n 6onbwan rpoMKocTb
3ByKa, KOTOpas Kk TOMy Xe, CO BpeMeHem
Hapacraert.

WcTouHukoM nuTaHus nnatkn oT  GyaunbHuka
cnyxuT caetoguoa AN307, — npAMOe HanpsxeHwe
Ha Hem okono 1,6V (kak pas TO, 4TO Hapo).
KoHngencaTtop C1 OTHOCUTENbHO GONBLWOA EMKOCTH
CrnaxuBsaeT nynbcauwy Toka, UMeloLue Mecto  BO
BpPEeMA 3BYKOBbIX WMNyfbCOB. JTO AenaeT 3Byqa-
Hue uuwe, posHee u 6e3 npumecw oHa nepe-
MEHHOrO TOKa.

TpyHUMN ASNCTBYR TAKOW Xe, Kak CXeMbl Ha puc. 1, —
Npu neperopaHnn fpegoxpaHnTens Ha  Cxemy

R1 22K
Puc. 1 i
A
o
F1 X @Z
VD1 HL 1
522
nocTynaeT Hanpsxe- | Ka An307
HME  ceTM uepes
CONPOTUBNEHNE INEKTPOYCTaHOBKN
Puc. 2. nepeMbiuKa
R1 22K VD2 KpI522 Ny
[T}

KAS522

1% ] P >

5 23

F1 5 @ =3
VD1 CbHU —lt,g _

An3o7 | S

| nnara ByanneHWKa
Puc. 3

g +
CTTR“. 100K

100m/16V C2 1500p

Puc.4.
C3 3300p

Opyroa BapnaHT curHanuaaTopa (puc. 3) cocTomT

13 6ecTpaHcOPMaTOPHOFO MCTOMHWKA W OAHOTO-
HanbHOrO 3BYKOBOrO CUrHanu3aTopa Ha OCHOBE
penakcauuoHHOTO reHepatopa Ha AByx0a3oBom
0AHONEPEexOAHOM TpaHaucTope Tna KT1176.

Mpv  neperopaHun npeaoxpaHutens wa C1
NOABMAGTCH NOCTOAHHOE HanpAXeHue okoro 12V,
KOTOPbIM NUTAETCH TOHANbHbIA reHepaTop Ha VT1 1
anexTpomarAuTHoM kancione BF1. Pexum pabotbl
ONTUManLHO ycTaHasnueaoT nogBopom conpoTue-
neHna R4,

Ha pucyHke 4 Gonee cnoxHaa cxema, opmu-
pylouan npepbiBaloWNics TOHaNbHbIA  3BYKOBOW
curHan. VICTOMHUK NUTaHWA 34eCb Takon Xe, Kak B
cxeme Ha puc.3, a cxema 3BYKOBOrO reHeparopa
BbINONHEHa Ha nonesoit mukpocxeme D1 (K561N1ES
vwnu K561N1A7). MynbTtusubpatop wa D1.1-D1.2
hopMUpyeT MMNYNbChl YacTOTON OkoNo 2 Iy, a Ha
D1.3-D1.4 — okono 1500 My

Mbe3okepamudeckan «nuwanka» BF1 — nwbas,
HanpuMep, UMNOPTHAA OT HEeUCNPABHOFO MyIbTu-
MeTpa unv TenedoRHOoro annaparta.

HaHHblie cxembl NPUroAHbI TONBKO ANA paboTsl €
HanpsKEHNEM OCBETUTENBHOW 3NEKTPOCETU.

Muxaiinos B.C.
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KOHTPO/Ib UCMTPABHOCTHU

NAMMN AP ABTOMOBUIIA

O6bitiHO, B «NOPOAUCTLIX» aBTomMOBUNAX Ans
KOHTPOMS WCNPaBHOCTW Namn ap NpPUMEHs-
I0TCA TOKOBbI€ Pene, HU3KOOMHble 0BMOTKU KO-
TOPBLIX BKNIOYAKTCA B Pa3pbiB LENEW NUTaHWA
namn. B nicbutenscknx yCnoBuax TOXE MOXHO
MCNoNb30BaTL TOKOBbIE pene, MOKYMHbIE WNnu
caMoAenbHbIe, HanpuMep, CAenaHHbIe N3 Maro-
MOU(HbIX repkoHoB. O6 3TOM BbLINO HECKONbKO
cTaTen B paanuyHowu nutepatype. Ho HejocTa-
TOK AaHHOro cnocoba- NpoBepkn B TOM, 4TO
HY)XHO HapyLlwaTb UENOCTHOCTb NPOBOAA, NO KO-
TOPOMY NOCTynaeT TOK Ha namny. Yacro 970
HeXenaTtesnbHo.

Opyroi cnoco® — KOHTPONb UCNPABHOCTU Namn
He 1o TOKY Yepe3 HUX, a N0 CBeTy, KOTOPbIN OHW
M3nyyaT. 34eCcb HE HYXXHbl TOKOBble pefe, a
POnb AaTUUKOB UrpalT QOTOTPaH3UCTOpLE (f1.1).
VIMEHHO TakoW cnocob NEXWUT 8 OCHOBE CXEMb,
3eCb NPeACTaBREHHOW.

B npocreiiuem BapwaHTe MOXHO YCTaHOBUTL
BO3NEe namn no POTOTPAHIUCTOPY, C AONONR-
HATEMbHBIM  YCU- |

3oByto uens VT2. 3a cyeT Toka yepe3 R1 VT2
OTKPbIBAETCS U BKNIOYAET CBETCAUOA.

Takum 06pa3om, CBETOAMOA OPUT TOMLKO
TOrAQ, Koraa HanpskeHWe Ha namny NoaaHo, Ho
OHa He 3aropenacb. BaxHoe AOCTOUHCTBO B
TOM, 4TO ANA CBA3N BCEX AaTYMKOB, CKONbKO Bbl
1 HW 6bIN0 UCTIONL3YETCH BCEro 0AWH NPOBOA. A
HEAOCTaTOK — CBETOANOA 1OKa3blBaET, YTO 0AHA
U3 namn neperopena, HO He NOACHAET Kakas
umeHHo. Bnpouem, B 3TOM u Tak HECMOXHO
pa3obpathbCcA. [NaBHOEe BOBPEMA NONYYATL Npe-
AynpexaeHve.

Ha pucynke 2 nokasan 6Gonee CnoXHbii Ba-
PUAHT TaKoW CxeMbl. 34€Cb NHAKKATOPOM nepe-
ropaHus namn CNY>XMT MMHUATIOPHLIN AUHAMUK.
Ero 3sByyaHue pasnuuHO ANA pasHbiX namn,

NUTENbHLIM Kacka-
AOM, a nposog oT
HUX BbIBECTW Ha
npnBopHYyIo na-

YCTaHOBUTb UHAW-
KaTOpHbI  CBETO-

avogn. Takas cxe- SFH-300-2
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|
Ma nokalaHa Ha l

pucyHke 1. e e e e e e e e e e e e e e e e e e e e e e

ODaTtunk n3 ¢otoTpanancTopa VI1 v tpaHsuc-
Topa VT2 yCTaHaBnMBaeTCA BO3Ne Kaxaon
Namnbl, UCNPaBHOCTL KOTOPOW HYXXHO KOHTPOMN-
poBaTb. Mo NUTAHUKD AaTUMK NOAKMIOYAETCA Na-
pannensHO namne, C y4eToM nonapHocTu. Ye-
pe3 auoa VD1 pamivk CBA3aH C OAHONPOBOA-
HOW NUHWEW, NO KOTOPOW OH CBA3aH C WHAM-
KOTOPHbIM CBETOANOAOM. JIMHWA K CBETOANOA
obuwue ana nNo6oro Yncna 4aTimnKkos.

Moka namna He BkMOYeHa TpaHauctop VT2
3aKpbIT (TaK KaK Ha HEro He nocTynaeT nuTa-
HWE), U CBETOANOA HE ropuUT (BO BCAKOM Criyuae
OT aToro aarumxa). MNpu BrOYEeHUn dapul nn-
TaHWe NoCTynaeT Ha nNamny, a C He:W W Ha aart-
Yk, Ecnu namna 3axrnace (GOTOTPAH3IUCTOP
VT1 oTkpelBaeTcn v wyHTUpYyeT 6a3o0Byio uenb
VT2, yaepxubas ero 3akpoiteiM. CBeToguoan He
roput. A BOT, €Cnu HanpsixkeHue Ha namny bbino
NOAAHO, HO OHA He 3aropenacb (POTOTPAH3UC-
Top VT1 He OTKpbIBaeTca W He wyHTupyer ba-

4TO NO3BONAET 4enosBeky C  AOCTaTOuHO
pasBUTLIM CAiyXOM Nerko obHapyxuTb kakas
WMEHHO Nnamna neperopena.

Kaxabih aatiuvk coctouT U3 oTopaHaucropa
W CXeMbl reHepaTopa MpepbiBaloWUXCS 3BYKO-
4acCTOTHbIX WUMNYNLCOB Ha Mukpocxeme K561
NA7. Hactpous 4acToTy UMNYNbCOB U Y4aCTOTY
WX NpepbiBaHWUA ANS KaXAO0W Namnbl NO-pasHo-
My, MOXHO «3ByMaHue namn» cgenatb y3HaBa-
eMbiM.

Koraa Hanpswenne Ha namny noaaHo,
naMna ropuT, OTOTPaH3UCTOP VT1 OTKPLIT U
Ha BbiBoge 1 D1.1 ycrtaHoBNeHO HanpsxeHue
HU3KOro yposHs. TMoaTomy, 06a mynbTusubpa-
Topa 3abnokupoBaHbl B COCTOAHWM C NOTMYEC-
KUM HynieM Ha Bbixoae D1.4. Tpawsucrop VT2
TaK Xe 3aKpbiT.

Ecny HanpshkeHue Ha namny 6bino NoaaHo, HO
OHa He 3aropenacb, — OTOTpaH3ucTop VT1
3aKPLIT W HanpsxeHwe Ha BoiBoge 1 D1.1 onpe-
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aensieTca Tonbko pesuctopom R1. Moatomy Ha
goiBoge 1 D1.1 — eauHunua. Ob6a MynbTu-
Bubpavopa paboTaloT u reHepupylT nadqku
3BYKOYACTOTHBLIX WUMNYNBLCOB, KOTOPblE NOCTY-
nawT Ha Basy VT2, u yepe3 CoeAUHUTENbHYIO
NUHUID, — Ha AuHamuk. Pasgaetcs npepsisBuc-
ToI 3BYK.

Bce patumku, Tak e Kak U cxeme Ha puc. 1,
NOAKMOYAIOTCA K MHAWKATOPY (B AAHHOM Cny-

Mpwu pemMoHTe
HacTpoitke  kapBropaTopa |

aBTOMOBMNA  Heobxoaumo | +13v
¢ pocrtatouHo 6onbwon |

TOUHOCTBIO U3MEPATL Yac-
TOTY BpaWEHWs  KONeH-
yatoro Bana asTtomofuns.

ObbiiHO €€  onpegensitoT KC156A SZ

R1 220K

VD1 T

TOKa B NepBUYHOA 0BMOTKE K O—J—
KaTyLWKN 3aXuUraHus.
CTpenoyHbie TaxoMeTpsbl, R2
330K A

KOTOPbIMW OCHALLIEHb! MHO-
e  astomobunn  ans
perynvposku kapblopaTopa
HE [OCTaTOuHO npurogHbi. [ns uameperus
AaHHOro NapamMeTpa HYXEH A0CTATOMHO TOUHbINA
unpoBOI TAXOMETP.

B kauecTBe TaxomeTpa MOXHO ACNONL30BATH
O6bIYHBIN MYNIBTUMETP, AONONMHEHHbLIV NpUCTas-
KOW, CXeMa KOTOPOW NOKa3aHa Ha PUCYHKE.

|
|
|
|
no uactote wwnynbcoa:
I
|
|
|
!
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yae, K MukpoauHamuky B1) no oaHomy nposoay.
[AaTunkn NO pUCYHKY 2 cobpaHbl Ha O4UHAKO-
BbIX NEYaTHbIX NNarax, 0gHa W3 KOTOpPbIX NOKa-
3aHa Ha puc. 3.

®OTOTPAH3UCTOPLI, B 0BOUX CAYYAsX, HYXHO
pPacnonoXwTb Tak, 4Tobbl HA X NWH3LI CBET OT
naMn  nocTynan, HO CHapyXx»n RocTynnenus
CBETA Ha HWUX BbINO MUHUMANLHbLIM.

HanaxwsaHue CxeMbl, MOKa3aHHON Ha PUCYHKE
1, 3akniouaeTcs B nogbope conpoTusnexus R1
TaK, ytobbl Koraa namna roput ceetoamnon HL1
He CBETWNCA BOBCE (He AOMKHO ObiTb Aawe
cnaboro cBeveHus), HO KOrAa nNWTaHue Ha
namny noaaHo, HO Namna He roput, — CBETO-
avoa ropen sipKo, Aaxe ecnwu Ha dapy nona-
faeT ApKUW COMHEYHbI CBET MNW CBET OT dap
BCTPEYHOro asTomMobuns.

AHanornyHo noabupaetcs conpoTusnenue R1
8 CXEME Ha PUCYHKe 2.

YacToTy npepbiBaHns 3BYKa MOXHO YCTaHo-
BUTL Nnoabopom conpotusneHus R2, a ToH 3sy-
4aHuna, — R3 (Ha cxeMe ykasaHbl npeaenst).

Kapnerko B.

Jlumepamypa:
1. Caravan Lights Check. Everyday Practical
Electronics. May 2007.

15

R6
470K 4

RS 51K
AN

K mynbTumeTpy

MpakTuyeckn, 3TO M3BECTHAA CXema CTPenoy-
HOTO 4acToToMepa, B KOTOPOM YacToTa BXOAHbIX
UMMYNLCOB  HOPMUPYETCR NO  amnnutyae wn
ckBaXHOCTM u Ha RC-uenu npeobpasyetca B
NOCTOSIHHOE HANPSHKEHUE, NIMHENHO NPONOPUNO-
HanbHoe 4actoTe. TONMbKO BXOAHAs LEMb HOP-
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MUpOBaHa Nog NapameTpbl UMMYNLCOB, CHUMAE-
MbIX C NEPBUYHON OBMOTKM KATYLUKK 3aXKUraHus,
a BbIXOAHOE HaNpAXeHue HOPMUPOBAHO TaK,
uyToBbl YUCNO BONLT BbINO PABHO THICAYAM 060-
POTOB B MUKYTY.

PaccmoTtpum cxemy. Hanpsixenue 8 6oprosown
ceTn asTomobuns HecTabunbHO, NO3TOMY AnS
NUTaHUA MUKPOCXEM WUCNONb3YETCA UHTErpanb-
Hbid cTabunusaTtop A1, C BbIXOAHBLIM Hanpshke-
HUWeM BV. 3xecbk MOXHO UCNONL30BaTL NOGOW
ApYro CTabunusaTop C BbIXOAHLIM Hampske-
HueMm 6V.

KoHTakT «K» noAkniovatoT 8 KOHTaKTy KaTyliku
33aXUFaHUA, COEAMHEHHOMY C nNpepbiBaTenem
UNU  KOMMYTATOPOM. _OBbLIMHO 3TOT  KOHTaKT
KaTylwkn Tak u noanucaHd «K», Ho ObiBalOT ¢
Apyrue cxembi, koraa «K» naet k +12V, a «+b»
K npepeiBaTeno. (lepea noakniodeHueMm 3To
HYXXHO NPOBEPUTL.

Uens R1-R2-VD1 orpanuumnsaer amnnuryay
“MNynbCoB Ha Bxogax D1, tak 4yTobbt oHa He
npesbllana Hanpsxexsus nutanua D1.

Mukpocxema D1 ¢opmupyeT umnynbCbl npa-
BUNLHOW noruueckoit opmel. OHU nocTynawoT
Ha KAYLWMIA MynbTuBUGpaTOp Ha MUKpOCXeMme
D2, KoTOpbiA NPU NOCTYNNEHUU KaXKAOro BXOA-
HOTO UMMyNbca (HopMUpYeT UMNYNLC ANUTENb-
HOCTbIO 5 MS. 3T UMNYNbCbI UHTErpupYITCS
uensio R5-C5 8 noctosHHoe Hanpsikenue. [pu
yactoTe BpaweHus Bana 1000 o6/MuH Ha C5
6yaet HanpskeHune 1V, npu uactore 2000 ob/
MUH HanpsbkeHue 2V. MNpubop cnocobeH name-
pPATb 4acToTy BpauweHuss Ao 4000 06/MuUH.
CoOTBETCTBEHHO, MakCUManbHOe HanpsxeHue
Ha C5 pasHo 4V.

B kadyecTtBe reHepaTopa 06pa3suoBbIX CUrHa-
AOB MPW HANaXUBaHWUS TaxOMETPa MOXHO
MCNOMb30BaTL 06LIYHBIK CMNOBOW TpaHCchOpMa-
TOP C BbIXOAHLIM NEPEMEHHBLIM HANPSXKEHUEM
okono 12V. MNoaanTe Ha cxemy nutaxue 13V ot
nabopaTopHOTO  UCTONHWKA, MOAKAKYMTE K
BLIXOAY MyNbTUMETP, @ Ha BXOA noagawuTe nepe-
MeHHoe HanpsbkeHue 50 'y co BTOPUHHOW
obmoTkm 3Toro TpaHcopmartopa  (06MOTKY
noakniounTs Mexay «K» u « GND».

floactpasas R4 pobewtecs
«1,5V» no nHAUKATOpY MyNbTUMETPA.

Ha 3ToM HacTpoOWKy MOXHO C4uTaTh 3asep-
LIEHHOW.

Tenepb HECKOMbKO CNOB O HacTpomnke xapbio-
patopa astomobuns «BA3» ¢ ucnonb3aoBaHnem
AaHHoro npubopa, Ha npumepe «BA3-2108».

1. Hactpownka kap6iopaTopa Ha XONoCTOn XoA.
HeobxoaUMO yCTaHOBUTL HOMUHATBHYIO YacTo-
Ty BPALLEHWUS KONEHBANa Ha XONOCTOM XOAY Npu
aonyctumom cogepxanuu CO B8 sbixnione He
6onee 2%.

noKasaHwuit

Lectena Takwe. [Moakrouaete Taxomertp
«+13V» K fONOXUTENbHON KNeMMe akKymyns-
Topa, «GND» k macce (MUHYC akkymynsaTopa).
KoHTakT «K» — K KOHTaKTy KaTyuwikn 3axuranus,
COEAVHEHHOMY C BbIXOAOM KOMMYTaTopa («K»).

MyckaeTe ABuratens w nporpesaeTte ero Ao
HOMUHanNbLHOW TemnepaTypbl.

OueHb MEANEHHO BpallaeTe BUHT Ka4ecrsa
CMecy B TY U APYryI0 CTOPOHY, NoKa He Hawnaete
fONOXEHWE, NPU KOTOPOM nokasaHus npubopa
MakcuManbHbl. 3aTeM BUHTOM  KONMHeCTBa
ycTaHaBnueaeTe MnokasaHua npubopa 900-
950mV, n cHOoBa HEMHOro NOACTpAUBaeTe BUHT
KayecTsa, 4ToObLI 3TU NokasaHus ObiNn Makcu-
MansHbIMU.

Tenepb HyXHO AaTb ABuratenio nopabortaTtb
HekoTpoe BpeMA (1-2 MuHyTbl). 3aTem, 3anom-
HATE nokasaHua npubopa (aonyctum Obino
928mV), # O4YeHb MEANEHHO 3aBUHYMBAWTE
BUHT KayecTsBa A0 Tex NOp, NOKa nokasaHus
npubopa He ymeHbwartca Ha 100mV (B Hawem
cnydae, Ao 828mvV).

fanTte psurateno nopaboTath OKOMNO MUHYTHI,
W BUHTOM KOMUUECTBA YCTAHOBUTE HOMWUHANb-
HYI0 YacTOTy BpaLLeHuWsi, cornacHo Tpebosanuio
aNs AaHHoOW mogenu asToMobuns (Hanpumep,
850 06/muH anst BA3-2108)..

Mpu Takoh perynuposke coaepxanune CO
(ecnv pBuratens ucnpaeen) ByaeT B npeaenax
1,5-2%.

2. Perynuposka nycKoBOro MexaHuama.

Ha nporpetom gasurarene BbITAHWUTE pPyuKy
N0ACOCa M TOHKOW OTBEPTKOW OTKPONTE BO3AYLU-
HYIO 3aCNOHKY, TaKk 4ToBbl OHA ObiNa OTKPbITa
npuMepHo, Ha ase TpeTu. Mpwu 3aTom vacToTa
BpalleHWs KoneHsana AomkHa ObiTb okono
2800-3000 o6/muH.

Ecnu 3710 He Tak, — OTperynupyviTe BUHT pery-
NMPOBKM  MYCKOBOTO  3a30pa  APOCCENbHOW
3aCNOHKM Tak, 4TOGLI MONYYWTb 4YacToTy 8pa-
ueHuns 2800-3000 06/muH (Ha npubope 2,8-3V).

3anomMHWTe 3Ty BenuuuHy (Hanpumep, nony-
yunoce 2930). [anee, ybepute oTBEpTKY OT
BO3AYLWHOW 3aCNOHKU W BUHTOM pPETYNNPOBKU
NyCKOBOFO  3a30pa  BO3AYIWHOW  3aCMNOHKW
pobewteck TOro, utobel nokadanua npubopa
6binn Ha 200 06/MUH  MEHbLLE YCTaHOBAEHHbIX
paHee (B Hawem crnyuae, 6bino 2930, 3Hauut
Tenepb A0MMKHO ObiTb 2730).

Ha aTtom perynuposky kapbiopatopa Ha
XONOCTOW XOA W PErynupoBKy NYCKOBOro
MEXaHWU3Ma MOXHO CHUTATb 3aBEPLIEHHOW.

Mypoeur C 4.
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Cxema 3apsgHOro yCcTpowcTBa nokasaHa Ha
pucyHke 2, ato DC-DC npeobpasoBaTtess, Aa-
IOWWIA cTabunbHoe HanpskeHue +5V npu Toke
Ao 0,5A, n BXOAHOM HanpsXeHwu B npeaenax
7..18V. MocmoTpes Ha Cxemy, MOXET BO3HWK-
HYTb BONPOC, — 3a4EM Takue CNOXHOCTH, Koraa,
Ka3anocb Obl, MOXHO OBOWTUCL OAHOM «KPEH-
Kow»? Bonpoc cnpaseanuesii. [JeACTBUTENbHO,
aHanoruyHoe 3apsAHoe YCTPOWCTBO  MOXHO
caenatb, HanpuMep, No cxeme Ha pucyxke 1. U
Takaa cxema Oyaer paborvatb. Ho, obpatute
BHWMaHUe Ha T0, YTo KP142EHS5A 310 06biuHbIN
NUHerHbIn  cTabunuaatop, W Npu  BXOAHOM
HanpsbkeHun 12V n Toke Harpyaku 0,5A mot-
HOCTb, KOTOpas ByaeT paccemBaTbcs Ha perynu-
POBOYUHOM TpPAH3UCTOPE MUuKpocxembl KP142
EHS5A moxeT Obith 6onee 6W. Mukpocxema
OyaeT HarpesaTbCs, noTpebyeTcs AOCTaTOYHO
o6bemHbIN U TSKenwll paguaTtop. He rosops
yXe o Hu3kom Kr[ Takon cxemel.

Cxema, nokasaHHas Ha pucyHke 2 pabotaer
KaK MMNYNbCHBIA UCTOUHUK, U NPU HOPManbHOM

paguokonempykmop 02-2008

pexume paboTbi pacCeMBaeT OueHb HE3Hauu-
TENbHYIO MOLWLHOCTb. 346Cb COBEPLIEHHO HeT
HU4ero, Yemy TpebyeTca oTBoA Tenna. Kpome
TOro, YTO OHA WMeeT o4YeHb Beicokud KM,
Takas cxema no3sonset cobpaTe ajantep B
BUAE OUEHb NErkoi U KOMNAKTHON KOHCTPYKUWW.
KoHeYHO, ecTb U MUHYC, — CXeMa 3HaYUTENbHO
CnoxHee, COAEPXUT MHOrO AeTanewn, cymmap-
Has CTOMMOCTb KOTOPbIX CYuleCTBEHHO Gonbuie
ueHbl KP142EH5A 1 napbl KOHAEHCATOPOB.
MoakniouaeTcss «3apsaka» K NpuKypusatento
asTomMOOuns. Ouoa VD1 Ha BCsku cnyvan
JalmwaeT cxemy OT HenpasunbHOW nonsap-
HOCTU BXOAHOTO HanpshkeHus (BAPYr MPUKYpU-
BaTeNlb MEHANW, U NOAKNIOYUNU HEMPaBUIbHO).
CrabunutpoH VD2 — 3awmTta OT KOPOTKUX UM-
NynbCOB BbICOKOTO HANPSHKEHWA, KOTOPbIE MO-
ryT ObiTb B CETW HE 04EHb HOBOTO asToMobBuns.
Ha mukpocxeme A1 cobpaHbl OCHOBHbIE Y3nbl
npeobpa3osarens, reHeparTop WMNynbLCoB,
PEryNATOP UX LWMPWHBLI U U3MEPUTESLHBLIA KOM-
napaTop, CpPaBHWUBAIWMA BbIXOAHOE HaNpske-

35



HUe C ONOPHbLIM, BbIPADATLIBAEMBIM BHYTPEH-
HUM CTabunn3aTopom MUKpocxemsl. Bxoa kom-
napavopa, - 8BbiBoa 5. Ha Hero noaaetcs
HanNpPsXEHWE C BLIXOAA CXEMb! Yepe3 AermTens
Ha pesuctopax R4-R6. KoadpduumeHt peneHus
3aBUCUT OT MONOXEHWUS ABUXKKA NOLCTPOEUHOro
pe3uctopa R5. OTUM pe3ncTopoMm npu HaCTPOW-
ke npeobpa3oBaTens ycTaHaBnusaloT Tpebye-
MO€ BbIXOAHOE HanpsXeHue (B AaHHOM cnyuyae
ato 5V).

Oetanu. Ovoa VD1 — nwobol BbinpsmMuTensb-
HbIlA KPEMHUEBHIV ANOA C AONYCTUMbIM NPAMBLIM
TOKOM He HWxe 0.7/A. VD2 — ctabunuTpoH cpea-
Hell MOLLHOCTY, C HanpshkeHuem cTabununsaunm
20-30V. VD3 - avoa ¢ Gapsepom toTTkut ¢ ao-
NYTUMBbIM MPSIMbIM TOKOM He Hmke 2A. VD4 -
CTabUNUTPOH CpeaHer MOLLHOCTU C Hanpsixe-
Huem crabunudauvm 5,0-56V. HL1 — nobon
MHAUKATOPHBIA CBETOAMOA.

Ob6paTuTe BHUMAHWE, — Yy BCEX AMOAOB W CTa-
BUNUTPOHOB, TUMbI KOTOPBLIX yKa3aHbl HA CXEMe,
NOACKOM Ha Kopnyce oTmeueH KATO[.

KonpeHcaTopsl C1 u C4 niobble anekTponuTy-
yeckue wmanorabaputHele, Hanpumep, K50-35
unu JAMICON, ¢ aonyCTUMBIM HanpsXeHUem
C1 - He Huxe 20V, C4 — He Hxe 6,3V.

PeaucTopbl — 06bluHble. Pe3ductopbl R1, R2,
R3 MOXHO 3aMeHWUTb OAHWUM PE3UCTOPOM MOUL-
HOCTbIO 1W 1 conpotusneHuem 0,3 Om. Peavc-
TOP AOMKEH BbITb HENPOBONOYHBLIM.

Katywka L1 HamoTaHa Ha deppuTOBOM KONb-
Le AMAMETPOM 16 MM, A7st HAMOTKW UCNONbL3Y-

etcst nposoa MN3AB — 0.47. Yucno sutkos — 80.
HamoTka pasHOMepHO pacnpeseneHa no scen
OKPYXHOCTK KONbLA.

Bce aetanu nomeweHbl Ha nevaTHylo nnary,
MOHTaX W pasBoAKa KOTOPOW NOKasaHbl Ha pu-
cyHke 3. Mnarta nomeuleHa B NRacTMaccosbin
kopnyc pasmepamu npumepHo 120x30x20 MMm.
Co CTOpoH TOPLIOB BLIXOAAT ABa kabens, oauH
13 KOTOPbIX OKOHEYEH CTAHAAPTHLIM Pa3beMoM
ANS NOAKNIOYEHUN NEPEHOCHOW Namnsl K aBTo-
MOBUNBLHOMY NPUKYpUBATENo, a BTOPON —
TaKUM WTEKEPOM, KaK y 3apsfaHOrc ycTponucTsa
Bawero MmobunbHoro TenedoHa.

Ecnv Bce geTtanu ucnpasHbl u HeT ownbok 8
MOHTaXe, HanaxupBaHue — 3TO TONbKO perynu-
pOBKa BLIXOAHOTO HANPSHEHUA pe3ucTopom R5.

Takylo e CxeMy MOXHO UCNONb30BaTb W ANS
3apagkn Hatapew MP-3 nnewiepa, Hanpumep,
caenas BbiIxoaHoW kabenb ¢ USB-pasbemom
MOXHO 3apsxatb akkymynstop MP-3 nneunepa
iPOD wurm apyroro aHanoruyHoro. B npuHumne,
Ha KOpNyce 3apRAHOro yCTPOWCTBA MOXHO yCTa-
HOBUTL KaKOM-TO pPa3beM 8 KavecTse X2,
Hanpumep, USB (+5V Ha konTakT 1, -5V Ha koH-
TaKT 4), v caenatb HECKONbKO CMEHHbIX Kabe-
nen (ana TenedoHa, paauocTaHumy, MP-3
nnewepa n Ap.). Ecnv HYXHO Apyroe Hanpsaxe-
HWe, COOTBETCTBEHHO, NepeHaCTPOUTe Aemm-
Tenb R4-R5-R6 v samenute ctabunutpor VD4,

Kynewos M.

CBETOAMOAHbLIV NPOXEKTOP

Cy6bLeKkTUBHO, SApKOCTb CBETa Npo-
EKTOpa CONoCTaBuMa C NaMnoN Haka-
NMBaHUA MOLWKOCTbIO 200W.

pasveMm Ans npukypusaTens).

HL1-HL7 LXLH-LW3C
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WcTouHuk ceeTa, — 6aTtapes u3
ceMu NOCNEA0BaTENbHO BKMIOYEHHbIX CBETO-
anopoe  LXLH-LW3C, xawapih 13  KOTOPbIX
obnapaeTt MakCMManbLHONW MOLLHOCTLIO 3W (nps-
Moe HanpsikeHue 3,28V, Tok 914 mA).

Ha A1 caenan DC-DC npeobpasoBartens, noa-
HUMAIOLLIMA HanpsHKeHWe 40 TaKoro YPOBHSA, Npu
KOTOPOM CBETOAMOAbLI paboTaloT MouTH Ha Nos-
HY10 APKOCTb. [TpyU 3TOM TOK Yepe3 Hux 750mA.
A Tok noTpebneHns oT akkymynaTopa 2A.

Mukpocxema A1 yctaHoBfieHa Ha pagwnartop
B3ATbIN OT K/MOYEBOr0 TPAH3UCTOPA WUCTOYHWUKA
NMUTaHWA CTaporo 0Te4EeCTBEHHOro Tenesun3opa.

Henb VD1-R1-VD2 BbIKNIOYaET NPOXEKTOP Npu
CHWXEHWU NUTAIOWErO HANPsHKeHUa Huke 10V.

L1 — 40 Butkos M3OB 1,0 Ha (heppUTOBOM KOrb-
L€ BHeWHuUM ganameTtpom 20 mm.

bapabaHos B.H.
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HAYVIHAROWINM

OCBANBAEM «J1OTUKY»

3aeco MpuBOAATCA MPUMEPBI POCTHIX OMLITOB €
TIOMUYECKMMU MOLYIISMU CAMORETBHOIO 3S1EKTPOHHOIO
KoHeTpyrTopa «[floruka» (PK 12-2007, crp. 30-35).

Crnepylowmm nocne uHBepTopa no NpocroTe
MOXHO cuuTaTh anemenT «2UNN-HE». ns ero
WU3yyeHns noHaaobuTCa MoAySb C YEeTbIpbMA
anemeHTamn «2UNN-HE» (puc. 1). Y oaHoro
anemeHTa «2UJTU-HE» ecTb aBa paBHOUEHHbIX
BX0Aa 1 O4UH BbIXOA.

Y106kl pa3obpaTbca B noruke ero padoTsl
MOXHO cobpaTb Cxemy, NoKasaHHyl0 Ha puc.2.
S1 # S2 — 3TO KHOMKW, 3aMblKas KHOMKY
(HaXMmas) Mbl NoOA3EM NOTMHECKYI0 eaUuHUUY
Ha TOT BXOA 3NEeMEHTa, K KOTOPOMY OHa noa-
kntoyeHa. Mpu 3TOM 3aropaeTca COOTBETCTBY-
townin ceetoamoa (HL1 unu HL2), nokaseias,
4YTO Ha BXOA4 3NeMeHTa noaaHa noruyeckas
eavHuua. K BbIxody anemeHTa, yepes Aonon-
HUTENbHBIA racawmin pe3ncTop R1 noaknoyeH
TpeTuh ceetoamoa — HL3, 3axwvrawowmnca
TOTAA KOrAa Ha Bbixo4e 3NieMeHTa noruyeckas
eanHuLa.

Tenepb ROCMOTPUM, —~ KOr4a HY OfHA M3 KHO-
nok He Hawata HL3 ropuT, 3HaunT Ha BbIxoAE
eaunnua. Ecnu Haxate S1 nnn S2 ceetoanon
HL3 racHet, ecnn Haxats obe kHonku HL3
TOXe racHerT.

Taxkum obpa3oM, MOXHO caenaTb

| ————————— i

IPuc.1. +.u :

! gt

| I

| I

!

NOCTYNUT  NOTNYeckas : ' I
eanHnua. A 3To 3Ha- |
YUT, 4TO Ha €ero Bbi- ::B—o |
xope Tenepb 6Gyaer |
HOMb B NI0GOM Criyvae. | P’ |
MyneTusubpartop | |
-

11C1 0,47yF

R3 1,5M !

BbiBO4, — Jlorvyeckas eavHuua Ha
BbixoAe anemeHTa «2UNN-HE»
6ypet Tonbko TOrga, Korga Ha Bcex
ero Bxojax norudeckve Hynu. Bo

I

BCEX OCTanbHbiX Chyuyasx Ha
BbIxoAe Byaer Honb. 3T0 npasBuno

anemeHtoB «WINA-HE» ¢ nobbim
KONWUYECTBOM BXOA0B.

B npownew pa3 mbl genanu
MynbTUBUOpaTOp Ha WHBEpPTOPAX,
OT KOTOPOro Muran CBETOAMOA.
Cenvac, ucnonb3ysi ABa anemeHTa
«2WNN-HE» MOXHO
yrnpasnsembiit MynbTUBUGpaTop

Cobepem cxemy, nokasaHHylo Ha puc. 3.
3necb S1 u S2 Tymbnepwl. Koraa oHu Haxo-
AATCS B NOKa3aHHOM Ha CXeme MONoXeHWn
MynbTusuGpaTop pabotaeT, u cseToauoa HL1
Muraer.

Tymbnepamn S1 u S2 MoxHO 3a6nokuposaThb
MynbTuBMBpaTop 8 NOOOM M3 BOIMOXHbLIX ANs
Hero asyx nonoxexusax. Ecnu nepexmounts S1
Ha oaWH W3 BX0A0B BTOpOro anemeHTa

|
|
|
|
|
|
I
CNpaBeAnMBO  AfI  JIOTUYECKUX :
|
|
|
|
|
|

pasuokonempykmop 02-2008

b

CABNATL o o o e e  ———— — ———— -

nepecrtaHeT reHepupoBaTb, M OCTaHOBUTCH B
COCTOSiHUM, Koraa CBetoauoa roput. Ecnu
BLIKNIOUUTL S1, CBETOAWOA CHOBA 3amuraeT. A
ecnu BKMOUUTL S2  MynbTuBubpaTop TOXE
OCTAHOBUTCSH, HO B APYrOM fIONOXEHUU, — Korga
CBETOANOS HE TOpuUT.

3T0 CBOWCTBO MynbTMBUOpATOpa Ha 31EMEH-
Tax «VJIN-HE» moxHo ncnonb3osaTtb B pasnuy-
HbIX NONE3HbIX yCcTpoucTeax. Ha pucyHke 4
nokasaHa cxema CurHanuiaTopa BbiCbIXaHus
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3eMnn B UBETOYHOM rOpLLKe.
3T0 MyNbLTMBUOPATOP, rEeHEPUPYIOWMA 3BYKO-
Bbie UMMYNbCbl, KOTOPLIE NOCTYNAIOT HA 3BYKO-
uw3nyyatens BF1. Ho, utobbi oH 3a3syyan Hyx-
HO, UTOOLI Ha BXOAE NEPBOTO 3NEMEHTa, He Coe-
AnHenHoro ¢ C1 v R1 6bin nornyecknn Hofb.

[aTuuk COCTOMT U3 [BYX ANWHHBIX BUHTOB, K
KOTOPLIM NPUKPenneHbl ABa MOHTaXHbLIX NPO-
80Aa. OTU BUHTBI HYXHO BOTKHYTb B 3eMNi0 B
LUBETOYHOM ropliKke, Tak 4Tobbl OHW ApYyr C
ZAPYroM He CONpUKacanuceb.

Pesnctopom R2 perynupyeTtcs 4yBCTBUTENb-
HOCTb JaTuyvKa.

W Tak, korga 3emns BnaxHan e€ conpoTuene-
HME 3HAUNTENBHO HWNEe conpoTusnexun R2 u Ha
R2 nmeeTcs HanpsixeHne normyeckon eauHuLb!.
Mynetusubpatop 3a6nokuposaH 1 3Byka HeT.

Korna 3emnis BbiCbixaeT €€ conpoTusneHnve
BO3paCcTaeT W B KOHEYHOM WTOre CTHOBWUTCH
3HauutTencHo Gonblie  COMpPOTUBIIEHUA
HanpsikeHve Ha R2 nagaeT 40 BeNUYUHbLI NOrK-
yeckoro Hyns. Mynobtusubparop HauuHaeT pa-
6otatb u u3 BF1 paspaetcs 3BYK, KOTOpbiM
AOIMKEH HaNOMHUTL JOMAallHEeMYy CafaoBoay o
HEeoBX0AMMOCTU NONUTL LIBETOK.

MNepemerHbIM pe3nctopom R2 yctanasnusaioT
cTeneHb CyxOCTU 3eMIM, NPpU KOTOPOW AOMMKeH
3By4aTh NpeaynpeavTenbHbli cUrHan.

Cobpae pBa mynbTuBMOGpaTOpa, — OAWH Ha
vactoty 1-3 'U, a Apyroi Ha 3BYKOBYIO 4acToTy,
ucnons3yn ceowctea anemeHtos «UMU-HE»
MOXHO CAenatb Tak, YTO 3By4YaHue NONyuuTcs
NpPepbIBUCTLIM.

Ha pucynke 5 nokasana cxema npocTow
curHanuaauwn. Mpu obpoise wnen-
a OyaeT 3By4aTb NpepLIBUCTLIA
3ByKOBOW curHan.

Wnend npeacrasnset cobon ky-
COYEK TOHKOW NPOBONOYKM, KOTOPLIN
HYXXHO HaTAHYTb B Npoxode wm
006Ba3aTh BOKpyr 06bekTa, KOTopbin
HYXHO OxpaHAaTb. floka nposonoyka

C1.0.01pF)
R127K I
N

uena yepes Heé Ha BXOL NEpBOro
3NEMEHTa NOCTYNaeT HanNpshkeHns
NOTUYECKOW EANHWULI, N MYMNbTU-
sBubpartop He pabortaer. Ecnu npo-
sonouka obopeeTcs mynbTusubpa-
Top 3apabotaet M 3asByumT
NPepbIBUCTas CUrHanM3auus.

Ha anementax «2WUNMU-HE» MOXHO caenaTb
RS-tpurrep, — yCTPOWCTBO C ABYMS yCTOWUMBBI-
MW COCTOSHUSIMWU, — puUC. 6.

S1 1 S2 — 370 KHONKK. A CBETOANOAL! NHAWULMN-
PYIOT COCTOSHWUS Tpurrepa. Ecnn HawaTtb KHOMKy
S1 saroputes csetoauop HL1. U oH ByaeT ro-
peTe Aake NOCne TOf0 Kak Bbl OTNyCTUTE
kHonky. [lpu Haxatuu Ha S2 ceeToauoa HL1
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racHeT, Ho 3aropaetca HL2. MNocne ortnyckaHus
S2 ceetoanon HL2 npoponxaet ropeTs.

RS-Tpurrep npeacrasnsiet cobon npocrenyio
Aqenky namaTv. OH 3anOMUHAET Kakas KHOMKa
Obina Haxata nocrneaHen, U NOMHUT 3TO Aaxe
nocrne eé oTnyckanvsa (noka He OyaeTt Haxara
Apyras KHonka).

paguokonempykmop 02-2002



Wcnone3dys RS-Tpurrep MOXHO aenatb ]
pasnuuHble YCTpOUCTBa, pearvupyruwme Ha |
KPATKOBPEMEHHOE  3amblkaHWe  Kakux-TO |
KOHTaKTOB. Ha pucCyHke 7 mnokasaHa cxema !
NPOCTOW OXPaHHOW CUrHanu3auuu. kotopas I
AMWKUT,  ecaAM  KTO-TO, NYyCTb  Aaxe
KPaTKOBPEMEHHO, HAXMET KHOMKY S2

Ha BepxHux ABYyX anemeHTax Moayns f
caenaH RS-tpurrep, a Ha ABYX HWKHUX — l
MynbTUsubpaTop, BbipabaTbiBaownii |
UMMYNbChI 3BYKOBOW 4acToThl. |

Boikmiovatens S1 — Bolknouatens nura- :
HuS. [py ero BKMIOMEHWU UenoYka, COCTOos- |
was u3 konaeHcatopa C1 u pesuctopa R2 I
ycTaHaBnuBaeT RS-Tpurrep B cCOCTOsHME |
NOrMYECKON eAuHWLBI Ha  BbLIXOAE €ro I
BTOPOro anemeHTa. OTa eauHuua OHNOKuU- i
pyeT MynsTUBMOPATOp ¥ 3BYKA HET. |
[atunkoM BTOPXEHWS CNyXWUT kHonka S2, ]
34eCb NOAKNIOUEHB! €8 HOPManbHO-3aMKHY-

Tble KOHTakThl. Ecnu STY[ —————————
S6

KHOMKY HaXaTb OHa pa3mbl-
kaetcs u vepes R1 Ha BTO-

|

S1 :

f] +U :*1 |
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poi Bxoa RS-tpurrepa
nocrynaet eauxuua. Tpur-

5l
s

a HLT1
eneHsin |y o

rep nNpUHUMaeT yCToWuw-
BOE COCTOSIHME C MOruyec-
KUM HyfleM Ha Bbixoge.

R1

eTca U U3 «nuwankuy» BF1

+U KpacHbiv

10K |/

pa3naeTcs 3ByK.

WHTepecHo TO, 4TO 3BY-
YaTb «nvwanka» OyaeT u
nocne OTNyCKaHUA KHOMKW,
CKOMb YroAHO AONT0. noka
cxemy He BbIKMIOYAT
BblKNtoYaTenem S1.
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BmecTo kHonku S2 MOXHO =1

NOAKNIOUNTL KAKOW-TO AaT-
YUK, KOHTaKTb! KOTOPOro PasmblKaIOTCs, Hanpw-
Mep, NpW OTKPbIBAHUM ABEPU MMM €CMN KTO-TO
HACTYNUT Ha NOABWKHYIO JOCKY, NOA KOTOPOW OH
pacnonoxeH.

MoxHo caenaTtb Urpy Ha METKOCTb, 3aKpenuTh
KHONKY S2 1 ANUHHBIMY NPOBOAAMK COEAUHUTS
CO CXeMOW, a MOTOM KnuaaTb B KHOMKY MSUMKMA
WM CTPeNsTb NNAcTMAaCCOBLIMU NyMbKaMu U3
nrpywiedHoro pyxbs. Kaxabi pas. korga Bbl
nonageTe B kHONKy ByAeT BKMOYATHCA 3BYKOBOW
curHan.

A BOT aApyrasi cxema (puc.8). u Toxe Ha ocHOoBe
RS-Tpurrepa. 310 KOA0BLIA 3aMOK, UNK cucTEMa
paspeweHus aoctyna. EcTte knaswatypa w3
NATN KHOMOK, Ha KOTOPOW HYXHO HabupaTb koA
13 AByx undp, ecTb WecTas KHonka Ana copoca
(Ans 3anupanus) u aBa CBETOAMOAA, — KPACHbIN
1 3eneHbIn.

Ha pucyHke KHOMKW BKIIIOYEHBI TaK, YTO KOAO-
BbIM UACSIOM RBNsieTCs Yncno «13». B 3aneptom
COCTOSIHUM fOPUT KpacHbIW cseToanon. Ecnu
OHOBPEMEHHO HaxaTb kHomku S1 1 S3 (ABymA
nanbUamu) KpacHbih CBETOAUOA NOracHeT, u
3aropuUTCs 3eneHbld — «NPOXOA OTKPbIT». Haxa-
e mobbix APYruX KHOMOK, UMM B APYrom
coyeTaHun (Hanpumep, «123») K 3axuraHuio
3eMeHOro CBETOANOAA HE NPUBOANT.

BepHyTb Cxemy B COCTOSIHUE «MPOXOA 3aKpbIT»
MOXHO HaaB kHOnky S6. lNpu 3Tom 3eneHbit
CBETOAMNOA rACHET, ¥ 3aXUraeTCst KPACHbIW.

77/7040/7)/(8/—//46 cnegyer. . .
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YPOKW TEJIEMACTEPA
3aHaTue N229

B xypranax Ne12 3a 2007 roa » Ne1 3a 2008
rog onybnukoBaHa NpUHUMNManbHas cxema
Ttenesusopa TOSHIBA na waccu S1E. Bkpatue
paccmoTpum aty cxemy. [lpu paccmoTpeHun
OyaeM yKkasbiBaTb CTPaHWLbI, HA KOTOPbLIX Hame-
YaTaHbl CXEMbl TaK — «HOMEP XypHana»/«crpa-
HULa».

MepBoe uTo BPOCAETCA B rNa3a — CUrHaNbHLINA
NPOUECCOP W KOHTPONNEpP ynpaBeHns BbiNos-
HEHbl HA Pas3HbiX MUKPOCXEMax (CUrHanbHLIA
npouyeccop - mukpecxema Q501, PK01/45,
KoHTponnep — Mmukpocxema QA01, PKO1/47).

Wcrounmnk nutanua (PK12/44) BbinonHeH no
BMOSIHE TPaAUUMOHHOW cxeme. WMNynbCHbIn
rexepatop ¢ LLMM 1 BbIx0AHON KNYEBOW TPaH-
3UCTOpP pacnonoxeHsl B8 Mukpocxeme Q801,
KOTOpas WMEEeT 3alWuTy OT Neperpy3ku No TOKy,
HaNPSHYKEHWIO U Neperpesy.

NCTOYHNK BbipabaTbiBaET HAMNPSHKEHNA:
+16V ana nutaHna ycunutens 34 (SOUND
Vce), KOTopoe CHUMAaeTCs C BbiNpAMUTENS Ha
avoae D88S5.
+9V Ans AuTaHus  3a/alowWero reHepatopa
pa3BepTKW N CXEMbl CUHXPOHW3auuu (pacnofio-
xeHbi B Q501).
+115V AN nUTaHns BbIXOAHOTO Kackaga CTpod-
HOW passepTkn W Ans (opMUPOBaHNA Hanps-
EHWSA HAaCTPOWKWK TIOHEpa.
+5V Anst nUTaHUs KOHTPONNEepa ynpasnexus.

CeTeBoe HanpsxkeHue, nocrynawouee uepes
unky P801 v BolknouaTtens S801 sbinpamns-
€TCA BbINpAMUTENbHBLIM MOCTOM D801. Bhinpam-
NeHHoe Hanpsbkenwe okono 300V sbigensetca
Ha C810 u CnyXWT NUTaHMEM MMNYINIbCHOrO re-
Hepatopa Ha Q801 n T862.

MNosuctop R808 dopMupyeT uMmnynse TOKA,
NoCTynawolmin Ha MNeTNio  pasMarHUuUBaHuA
knHeckona L901. OH chopmupyeTca B MOMEHT
BKMIOYEHUS B CETb UNiA BKtoYeHus S801.

Hanpsxenue nutanus Q801 nocrynaeT Ha eé
BblBOA 4. B nepsbie MOMEHTHI NOCne BKNOYE-
HUS B CETb, NOKa ewe reHepatop He paboTaer,
Ha 3TOT BbIBOA NOCTYNaeT Hanpsxexue uepes
peauctopbt R802 n R803. Ctabunurpon D815
OrpaHUYMBaET 3TO HaMpsXKEHWE Ha ypoBHe 14V.
Mocne Toro kak reHepatop HauxeT paboTaTb
MUKpOCXeMa Nepenaer Ha NUTaHWe OT Bbinps-
mutenss Ha D806, Gepywlero HanpsxeHue ¢
obmoTku 7-8 T862.

BbixogHo# kmiou Q801 (BbiBoa 1) Harpyxex
obmoTkon 2-5 T862. [INA KOHTPONs 3a CUNOK

TOKA Yepe3 BbIXOAHOW KAOY MCMNONL3YeTCs uenb
R820-R829-D809. Tok uepes Koy namepseTcsa
CXEeMOWt N0 NAAEHWIO HANPSHKEHUA Ha 3TOW uenu,
KOTOPOE He ACKHO npesbiuats 0,3V.

CUrHan BKIOYEHUR/BbIKIIOYEHUA NPUXOAUT Ha
610K NUTaHWS NO NPOBOAHWKY, OTMEYEHHOMY
Homepom «100». na nepesoaa Tenesusopa B
HAYWAA (BIKNIOYEHHBIR) PEXUM 34eCh AOMKHO
BbITb HanpsKEHWEe, KOTOPOE OTKPLIBAET KoY
Q432. Mpn atom aunoa D433 3akpbiBaetca u
crabunuzatop Ha Q430 u D431 sbiknoYaeTCcs.
W BbIKNIOUAET NUTAIOWMIACA OT HEro 3agarowmi
reHepaTtop CTPOYHOW Pa3BePTKH.

B 1o e Bpems, oTkpbiBaetca Q846 u nepe-
BOAWT UCTOUHUK NUTAHWUS Ha PaboTy C NOHWKEH-
HOW MOLWHOCTbIO.

BTopuuHbie Lenu WCTOuYHWKA nUTaHuA. Ha
anoge D885 BbinonHeH cTabunnaaTop, AaOWKN
HanpsxeHne 16V, KoTopoe nuTaeT ycunurenb
34 (SOUND). W3 atoro xe HanpshkeHus cTabu-
nusatopom Ha Q430 n D431 cospaeTcs Hanps-
weHue 9V ANa NUTaHUA 3aA4ai0Wero reHeparopa
pasBepTkn U CXeMbl CUHXPOHU3aLMWU (pacnoso-
weHbt B Q501), a Tak we ctabunusatopuMm Ha
Q840 cospaerca Hanpshkenne 5V ANS n1TaHWA
koHTponnepa. Ctabunusatop Q840 kpome TOrO
topmupyetr wumnynsc cbpoca KkoHTponnepa
(RESET) nepeg Havyanom paboTsl.

Papuokanan. CurHan OT aHTEeHHbl fOCTynaeT
Ha TioHep HOO01 (PK01/46). TioHep C uupoBbIM
ynpasnexuem. Mudopmaumn o sribope avana-
30Ha, HACTPOMKE Ha KaHan v NOACTPOVKE YacTo-
Tol (AMNYT) nocrynaloT Ha Hero 8 LUPPOBOM
suge no wmHe 12C (SDA / SCL) Ha BbiBoabI 4 1
5 0T KOHTpoOnnepa ynpasnenus. Hanpsxexuwe
HacTpoWku sapukanos HOpPMUPYETCst 3 NOCTO-
SIHHOrO Hanpsxenus +32V (Ha sbiBog 9 HOO01).
310 Hanpskexue opMUpyeTca rapameTpu-
yeckum ctabunuzatopom R156-D101 u3 Hanps-
wenua 115V, KOTOpbIM MUTAETCA  BbIXOAHOW
Kackag CTPO4HO pa3sepTku.

HanpskeHne nutaHus +5V Ha TioHep nocTy-
naet o7 crabunusaTtopa Ha TpaHauctope Q830
(PK01/48), xoTOpbLIN €ro CO3AaeT U3 Hanpsxe-
Hua +12V, NONyvyeHHoro OT BLINPAMUTENA Ha
D408 (PK12/43), c obmoTkn 7 CTpOuHOro
TpaHchopmaTopa T461. Takum obpasom, koraa
CTpouHan paspeptka He pabotaer, Ha TOHep
nuTaHne He nocTynaer.

HanpspkeHne aBTOMaTUHECKOW PErynMpoBKu
ycunenus TioHepa (AGC) nocTynaeT Ha 81804, 1
TiIoHepa ¢ BbiBoaa 9 Q501 (PK01/45).

CurHan npoMeXyTOuHbIX 4aCTOT HaNPsXeHust
u 3Byka (IF) c Boixoaa TioHepa (BbiB.11) nocty-
naeT Ha nNpeABapuUTENbHbIA  yCUIUTENb Ha
TpaHauctope Q101. DTOT TPaH3UCTOP, a TaK Xe,
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BECb TPAKT NMPOMEXYTOYHO! YaCTOTbl U BUAEO-
curHana nuTaHus HanpsbkeHuem 9V, nonyuen-
HbiIM OT crtabunu3aTtopa Ha Tpansuctope Q421
(PKO1/45) n3 Hanpsxkenns 12V, nony4eHHoro ot
BbinpamuTens Ha D408 (PK12/43) ot BTOpWMY-
HON OOMOTKM 7 BbIXOAHOrO CTPOYHOrO TPAHC-
copmaTopa T461.

C Bbixoaa npeaycunutens Ha Q101 curnan NY
(IF) noctynaer Ha ¢unbTp Z130 (PK0O1/44). C
unbTpa Ha Bxoa Y4 Mukpocxemsl Q501 (8bl-
BoGAbl 6 U 7), kOTOpas npeacraBnseT coboi cur-
HanebHbil  npoueccop (PK01/45). B cocrase
Q501 (TB1254AN) TpakT NpPOMEXYTOuUHbIX Yac-
TOT U30OPaXEHWUN ¥ 3BYKA, MyNbTUCTAHAAPTHBIN
TpakT 06paboTkn BUAEOCUrHANE U CXeMa CUHX-
POHU3ALMUN M 33Aa10LNX FEHEPATOPOB CTPOYHON
W KaapPOBOW Pa3BepTOK.

Bbixoa BuageoaeTekTopa — 8biBoA 54 Q501. C
Herc TeNeBU3NOHHLIN BWAEoCUrHan wu BTopas
MY3 noctynaoT uepes kackapbl Ha Q131 un
QFO02 (PK01/46) Ha cunbTpbl. B 3aBucumocTn
OT YaCTOTHOW CUCTEMbI TENEBUAEHUA DUITLTPLI
nepeknoYalTcA Mukpocxemon QF01. Bugeo-
curHan cHumaeTcs ¢ BbiBoaa 3 QF01 u uepes
kackaabl Ha Q108 v Q209 nocTynaeT Ha BbIBOA
48 Q501 (PK01/45).

Curnan BTopon 43 cHumaeTcs ¢ BbiBoga 13
QFO01 (PK01/46) n uepe3 aMUTTEPHBIN NOBTOPU-
Tens QFO03 noctynaet Ha TpakT 06paboTku
BTopoit M43 yepes BbiBog 56 Q501 (PK01/45).

CurHan 3ByKOBOMW YacTOTbl CHUMAETCA C BbiBO-
Aa 49 Q501 v nocTynaeT Ha KOMMYTaTop ayano-
curdanos QV01, Ha ebBoAb! 1 U 3 (PK01/48).
Y34 BoinonHes Ha Q610, ¢ sbixoga QVOt
curHansl 34 noctynaior Ha BbiB. 2 1 5 Q610.

BupgeoTtpakT BXOAMT B COCTaB MUKPOCXEMbl
Q501 (PKO1/45). Beisoa 48 — Bxoa BuaeOCUrHa-
na ot CoOCTBEHHOrO MNPUEMHOro TpakTa (npw
npueme Teneeupenus), BoiBoa 46 - Bxoa
NOJSIHOTO BHELUHEro BWAEOCUrHana, nocTynawo-
1ero OT BXOAHbIX Pa3beMoB ANIA BUREOMarHu-
TotboHa wrnm DVD. Bxoabl nepekniouarTcs
BHYTPU MUKPOCXEMbI MO KOMaHAAM ynNpaBneHus,
NOCTYNaloLLMM OT KOHTponnepa (no wune 1°C Ha
BbIBOALI 35 1 34). KOMMyTaTOp BXOAHLIX BUAEO-
CWrHanoB UMEET BHELHWA BbIXO4, — 8bIBOA 41.
C Hero, uepe3 IMUTTEPHbIN NOBTOPUTEND
BWAEOCUrHAN NOCTYNaeT Ha CXeMy CUXPOHU3a-
um (BoiBoa 38 Q501) w Ha Kawamn spKOCTM
(BbIBOA 39 Q501). A TaKKke, Ha y3en TeneTexkcra
—- yepes kackagbl Ha QT05, QT04 Ha sbiBOg 23
QTO01 (PK0O1/44), u Ha BbIXOAHbIE Pa3beMbI
Yepes 3MUTTEepHbIN nosToputens Ha QV10
(PK01/48).

BupeocurHanbl BCTaBku cnywebHon uHGOp-
Mauumn OT KOHTPOnNepa n OT CXeMbl TeneTexcTa

nocTynalT Ha BbIBOAL!I 16, 17 n 18 Q501. Bu-
AEOCUTHAsbl OCHOBHbBIX LBETOB Ha NNaTy KuHe-
ckona cHumMalTes ¢ BbiBoaoB 20, 21 1 22 Q501.

PasBepTka. CxeMbl CUMHXpOHU3aLWMM W 3aga-
1OLIMX reHepaTopoB Pa3BEPTKA PACNONOXEHbI B
curHansHoMm  npoueccope Q501  (PK01/45).
Buaeocurnan nocrynaet Ha sbisoa 38. Mmnyns-
Cbl CTPOMHOW pa3BEPTKWM CHUMAKOTCA C BbIBOAA
32, a kapposou — C BbIBOAA 26.

BbIxoaHOW Kackaa CTPOYHOW pPa3BepTKU Bbl-
nonHeH Ha TpaHaucTopax Q402 n Q404 (PK12/
43) no obbiMHON cxeme. Q402 — npeaBapuTeNs-
Hbl ycunutens., Ha ero 6a3y nocTynatoT um-
nynscel ¢ BoiBoaa 32 Q501. BeixoaHon kackaa
Ha Q404 HarpyxeH nepBuqHON obmoTkon (1-2-
3) BoIxogHOro TpaHcopmaTopa T461.

CTpouHble OTKNOHAIOWIME KaTYLiKN BKJTHOUEHbI
MEXAY KONNEeKTopoM u amutTepom Q404 uepes
C442 n L441.

BbixoaHbIe BUAEOYCUMNMTENW NNATHI KUHECKO-
na nuTalTCs HanpsxeHnem 200V, nony4eHHbIM
oT BbinpAMUTENst Ha D406.

BbixoaHO#  Kackas  KaapoBOW  pa3BepTKH
BbinonHeH Ha Q301, AnA ero NUTaHWA UCNONL-
3yeTca BbiNnpaMuUTens Ha anoae D302,

Ha tpaHanctope Q370 BbINONHEH AaTUUK TOKA
noTpebnenus mukpocxemoin Q301. Mpu npeBbI-
WeHUW ToKa (aBapuiiHbid pexum) Q370 oTKpbI-
BAETCA U NEPEeBOAUT WUCTOMHUK NUTaHUA B
ASKYPHBIA PEXUM.

KoHTponnep ynpasneHusi BbINONHEH Ha
mukpocxeme QAO01 (PK01/47). Mutanue +5V
noctynaet Ha BuiBog 42. CtabwnutpoH DA42
3alUMTHBIN, OH HEe AONycKaeT npesblWeHUs
HanpspkeHMem nWTaHus KoHTponnepa 6Gonee
uyem A0 6,2V. HanpshkeHue ynpasneHus BolKHo-
YeHuem CHUMaeTcs ¢ BbiBoaa 7 (4,2V — Power,
0V — St-By).

Wmnynsc cbpoca OT WCTOUHWMKA nNUTaHUA
noctynaer Ha BbiBoa 33 QA01.

CuHXpoMMnynbCol BUAeOCUrHana ot CUrHanb-
HOro npoueccopa nocTynawT Ha Bbisoa 36
QAO01. Onu chopmupyroTes kackagamu Ha QA51,
QA52 13 BUAEOCUIHANAE, CHUMAeMOro C 3aMuT-
Tepa QV08 (PK01/45).

CurHans! ynpaBneHus ¢ NynbTa NPUHUMAOTCS
doTonpuemHukom KBO1 (PKO1/47) u noctynaiot
Ha BbiBOg 35 QAO1. CtaumoHapHasa knasuary-
pa Tenesusopa COCTOMT K3 Tpex KHonok SA02,
SA03 n SA04, noaKMOYEHHBIX K BbiBOAAM 16,
17 1 18 QAO01.

Ans 3anoMWHaHWS BCEX YCTAHOBOK CRYXUT
MUKPOCXEMa  3HEeproHe3aBUCUMON NaMsTh —
QAO02. OHa nUTaeTcs OT TOro Xe UCTOYHUKA, YTO
n koHTponnep QA01.
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Brumanne! duckn.

Tenepb TexHUYECKy0 uHopmauvio npegocTtasnsem Ha DVD-auckax. MNoyemy? MoToMy uto 06beM
smelaemMon nHpopmauun y DVD-aucka B Heckonbko pa3 Gonblwe. MakcumancHbeil 06vem CD Bcero
0,7 I'b, B To Bpems kak Ha DVD nomewaetcn 4,7 'b. Hanpumep, nonynspHbii cbopHuk n3 gecsatu CD
«AyanoTexHuka» csoboaHo pasmecTutcs Ha Asyx DVD-auckax. Mocuutante, n ybeautecb 410 370
BbIroAHo. NHdopmaumna npeactaeneHa 8 popmate DVD-DATA, T0 ecTb, AnNs NnpocMoTpa Heobxoaum
nepcoHanbHbIl KOMNbloTep ¢ DVD-npusoaom. Ha DVD-nneviepe, kak M npexae, NPOCMOTP He
Bo3MOXeH (Ha DVD-nnetepe AOCTYNHbI TONMbKO U306paXeHUss ANA PErynupoBKU TeNnesn3opos, ecnm
OHU UMEIOTCA Ha KOHKPETHOM AMUCKE).

YTo KacaeTca AOCTYNHOCTHM, TaK YXKE€ HECKONbKO fleT BCe HOBble MEPCOHarnbHble KOMMbIOTEPb!
NPOAATCA UCKMOUMTENLHO C «MYNbTU-MPUBOJAMU», TO €CTb MOryT uuratb kak CD, Tak v DVD.
Crapbit CTauMoHapHbIA cucTemHbiil 6110k nepeaenats Toxe He cocTasnaeT Tpyaa (CD-npusog Ha Ha
MyNbTUNPUBOA MEHAETCA O4EHb NErko).

W Tak, Bca TexHuueckas wuHdopmaums Tonbko Ha DVD, a Ha CD ocTaHyTCa TOMbKO apXvBbl XypHana.
B NpuUBOAUMOM HWXKE CMUCKE MHOTO HOBOTO, HO YaCTb AWCKOB NPEACTaBNSIOT COGOW NepenoxeHHbIe Ha
DVD crapele cGopruku (C1, C2, C3, C4, C5) n aucku ¢ aneMeHTHON 6230l pasnuuHbix upm. 310
OTMEYEHO.

YTo6bl He NYTaTb C AUCKAMK, KOTOPbIE ObiNN paHbLle, HYMePaLMA HAYMHAETCH € Yncna «20».

#20 XKypHano! paanokoHCTpYkTop ¢ Ne1-1999 ropa no Ne12-2006 roga, nnioc AONONHUTENbHas
nHdopMaumua (CNPaBOMHUKN NO MUKPOCXEMaM, HaCTpoeuHble W306paxeHus ANA perynupoBkv
Tenesn3opos). Tun aucka CD, ueHa 65 pybnen.

#21 OnemeHTtHan 6asa. Hacte 1. OnemerTHas 6asa dvpm Samsung, Mitsubishi, Motorola, National,
Rohm, Sanyo, Siemens, Sony, Bcero okono 15000 HanmeHoBaHui (Ha ogHom DVD BbinoseHb!
crapble aucku #3, #4, #6, #7, #8, #9, #10). Tun aucka DVD, ueHa 100 pyGnen.

#22 OnemenTtHas basa. Yactb 2. OnementHas 6a3a dwvpm Bourns, Maxim, Philips, Sgs-thomson,
Tyco. A Tak e, obwuit cBOpHUK NoNynapHbIX MuUkpocxem. Bcero Gonee 20000 HanmeHoBaHWN
(BbINOXEHBI CTapble guckv #5, #11, octanbHoe HoBoe). Tun ancka DVD, uexa 100 py6.

#23 Tenesusopsl n DVD. Yacte 1. Ha ancke cxemb! u cepsucHbie MHCTpyKkUuu Gonee 350 moaenen
TexHukn. PakTnyeckn, 3to auckn Nel — Ne5 u3 cbopHuka «Tenesusopst u DVD», nmoc sce
COAePKUMOE CTaporo aucka #12 (oTeyecTBEHHan Tene-BMAEOTEXHWKA), a TaKk xe, Habop
HacTpoeYUHbIX n3obpaxeHnin AnNA perynuposku Tenesnaopos. Tun aucka DVD, ueHa 100 py6.

#24 Tenesu3opol 1 DVD. YacTb 2. Ha ancke cxembt 1 cepBUCHbIE MHCTPYKUMM Gonee 350 moaenen
TexHukn. PakTuyeckm, ato auckm Ne6 — Ne10 n3 cbopHuka «Tenesusopst u DVD», a Tak xe, Habop
HacTpoe4YHbIX n3obpaxeHun AnNs perynuposku Tenesnsopos. Tun aucka DVD, ueHa 100 py6.

#25 BuaeomarHutodoHbl 1 Buaeokamepel. Hacte 1. Ha gucke cxembt n cepeucHble MHCTPYKUMu Gonee
350 mopenen TexHuku. daktudeckn, ato ancku Nel — Ne5 us cbopuuka «BugeomarHUTodoHbI 1
Buaeokamepsi». Tun aucka DVD, uena 100 py6.

#26 BuaeomarHutodoHbl 1 sugeokamepsl. Hactb 2. Ha ancke Cxeémbl U CepBUCHBIE MHCTPYKLMKM Bonee
350 mopenen TexHukn. dakTuyeckn, 3To avcku Ne6 — Ne10 us cbopHuka «BuaeomarHUTopOoHbI 1
BuaeokamMepbi». Tun gucka DVD, ueHa 100 py6.

#27 AyavoTtexHuka n BbiToBas TexHuka. Yacte 1. Ha Aucke CxeMbl U CEPBUCHBIE MHCTPYKUMK Bonee
350 mopenewn TexHukn. dakTudeckn, aTo aucku Ne1 — Ne5 n3 copHuka «AyanoTexHmka u buiToBas
TexHuka». Tun ancka DVD, yeHa 100 py6.

#28 AyaunoTexHuka v ObiToBan TexHuka. Yacte 2. Ha gucke CxeMbl ¥ CepBUCHbIE MHCTPYKLMK Honee
350 moagenen TexHuku. daktudecku, 310 Auckn Ne6 — Ne10 u3 copHuka «AyaMOTeXHUKA ¢
6biToBas TexHuKa». Tun aucka DVD, ueHa 100 py6.
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#29 TexHuka «AIWA». Yacte 1. Ha aucke cxembl 1 CepsucHbie MHCTPYKLuu Gonee 600 moaenei
TEeXHNKU. DakTudecku, 31o ancku Ne1 — Ne5 us cbophunka « TexHuka «AIWA».
Twun aucka DVD, uena 100 py6.

#30 TexHuka «AIWA». HacTe 2. Ha aucke Cxembl U CepBUCHBIE MHCTPYKUMKM Gonee 600 Moaeneit
TeXHUKU. DaKTUIeckn, 3To ancku Neg — Ne10 u3 cbopHuka «TexHuka «AIWA».
Tun aucka DVD, uexa 100 py®.

#31 Texnuka «SONY». Yacte 1. Ha Ancke cxembl 1 cepeucHble UHCTPYKLMK Gonee 350 moaenen
TEeXHUKU. PakTu4eckm, 3To avckn Netl — Ne5 u3 cbopHuka « TexHuka « SONY ».
Tun gucka DVD, uena 100 py6.

#32 Texnnka «SONY». Yacte 2. Ha ancke cxembl M CEPBUCHbIE MHCTPYKLMK Gonee 350 moaenew
TexHuku. dakTudecku, 3To Ancku Ne6 — Ne10 u3 cbopHuka «TexHuka « SONY ».
Tun aucka DVD, uena 100 pyb.

A Tenepb HOBOE:

#33 ABTO-Ayano. Ha Ancke CXeMbl U CEPBUCHLIE WHCTPYKLIMM Ha aBTOMOBUNLHYIC ayANOTEXHUKY HUpM
ACURA, Aiwa, Clarion, Grundig, HINO, JVC, LG, MITSUBISHI, Panasonic, PIONEER,
SAMSUNG, SANYO, SONY, a tak xe, annapartypa LiTaTHO yCTaHaBnMBaeMas
npoussoautensmu asTomobunen. Beero 6onee 1000 moaenen. Tun aucka DVD, uena 100 py6.

#34 Texnnka PHILIPS. Ha aucke cxembl U CEpBUCHbLIE MHCTPYKUMKA TENeBM3opoB (okono 100 waccw),
CD vn DVD texnuku (okono 70 mogenei). Tun aucka DVD, uexa 100 py6.

#35 TexHuka SAMSUNG. Ha aucke CxeMbl ¥ CEpBUCHbBIE UHCTPYKLUMW TENEBU3OPOB (KUHECKOMHBIX,
KK n nnasmenHbix), CD-nneitepos, DVD nneiepos v pekopaepos, ayANOTEXHWUKN, BUAEOMArHTO-
¢doHOB, BUAEOKAMEP, KOMOMHWPOBAHHbLIX YCTPOWCTB, MOHWUTOPOB, NA3epHbIX MPUHTEPOB,
CMYTHUKOBLIX pecueepos (Bcero okono 600 moagenewn). Tun aucka DVD, uena 100 py6.

#36 Texnnka DAEWOO. Ha ancke CXeMbl 1 CepBUCHBIE MHCTPYKUMK HA Tenesusopsl, DVD, Bugeomar-
HUTOOHBI, KOHAWLMOHEPLI, MWKPOBOMNHOBbLIE MEYU, NbLINECOCH!, XOMNOAUNIBHUKMA, CTUPanbHbLIE
MaLwnHbl, ayanoTexHuky (scero okono 400 moaenen). Tun gucka DVD, uexa 100 py6.

#37 Texnuka LG. Ha aucke CxeMbi U CEPBUCHBIE MHCTPYKLMM HA TeNeBWU3opbl, BUAEOMArHUTOMOHbI U
DVD komnoHeHTbi (BCero Ha gucke okono 500 mogenew). Tun aucka DVD, uena 100 py6.

#38 Texxuka TOSHIBA. Ha gucke CxeMbl W CEpPBUCHbIE WHCTPYKUMW Ha TENesu3opbl, BUAEO-
MariuTodoHbl 1 DVD kOMNOHEH T (BCero Ha ancke okono 450 moaenen).
Tun aucka DVD, uena 100 py6.

#39 TexHuka GRUNDIG. Ha avcke Cxembl 1 CepBUCHbIE WHCTPYKLIMK Ha TENEBU3OPLE (KMHECKONHbIE,
KK 1 nnasmeHHsIe), KaMepbl, ayAMOTeXHVKY, aBTOMOGUNbHYI0 ayanoTexHuky, DVD-KOMNOHEHTHI,
CMYTHUKOBLIE PecuBepsbl, BuaeoMarhntodoHsl (Bcero bonee 750 moaenen).

Tun aucka DVD, uexa 100 py6.

#40 Texnvka BBK. Ha pgucke cxeMbl, CepBUCHBIE MHCTPYKLUMM U NPOtUMBKM Ha DVD-KOMMNOHEHTHI
Bcero 96 mogenen.
Tun aucka DVD, uexa 100 py6.

Mpodaxa duckoe npou3sodumcs maxk xe, Kak u xypHanos (cmp. 49). Heobxodumo onnamume Ha
pacyemHbili cyem pedakyuu CyMMy 3aKaia nodmoebiM nepesoloMm unu 6aHKOSCKUM nepequc-
nenuem. B 6narke noumogoeo nepesoda ykazame ceoli adpec, @.1.0, 3a kaKkue umMeHHo ducku
npouseedena onnama (nepeyucnumes Homepa Ouckos). [lpu omnpaske 3NeKMPOHHO20 NoYMo-
8020 nepeeoda unu 6aHKOBCKO20 NepeyucneHus amy uHghopMayulo HyxHo npodybnuposams
UCLMOM, 31IEKMPOHHBIM MUCBMOM UMY N0 MeneghoHy, Gaxcy (cM. cmp. 49).

46 paguokonempykmop 02-2008



Crabunuaatopel Toka KOK101A1 NpUMeHSIOTCA B 3NeKTPOHHbIX TenedOoHHLIX annaparax u
apyrux npubopax, patoTaronx ¢ TenedoHHbIMW NuUHUAMKM. [uanasoH Toka cTabunuaaunn
20-1400uA. BryTpeHHsis cxema U LOKONEeBKa Ha puc. 1. PasanuuHble CxeMbl BKNIOYEHUR — HA
pucyHkax 2, 3 n 4. 3HaveHus napameTpoB cseaeHb! B Tabnuuy.

Tabnuua.

Mapametp PexuMm namepenus 3HaveHue napamerpa

MUHAMYM | MaKCUMyM

HayarnbHbIn Tok créﬁ;mmaaumn (pnc.2). u=2v 100 A 165pA
U =120V 100 pA 165uA
Yeenuuenue Toka ctabunusaummn (puc.3). |U = 120V, R = 20kOm 140pA | 210upA
U = 120V, R = 200kOm 370 yA| 600pA
U =120V, R = 910kOm 940 pA|  1400pA
YMeHbLeHne Toka cTabunusauuu (puc.4).|U = 120V, R =4 kOm 70pA 95puA

U =120V, R = 40kOm 30 pA 50pA
U =120V, R = 70kOm 15 pA 25pA
Donyctumoe paGoqee HanpsxeHue 1,8V 230V

Makc. umn. pabouee HanpskeHne t=10mS, Q=2 300V
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[ T
YBakaemble yntatenu !
OhopMnTL MOANUCKY Ha XypHan « PagnoKoHCTPYKTOp» MOXHO B NoBom nowtoBom oTgenewun Poccuu,
no karanory «PocneqaTsb. [aseTel v xypHanst» (Ne nsnanua 78787).
3apybexHble uutatenn MoryT ochopMnUTL NOANUCKY Yeped dupmy "MK-Mepuoguka” (129110 Mockea,
y. Funaposckoro 39, 3A0 «MK-Nepuopuka» nnu WWW.periodicals.ru)

CyluecTByeT ansrepHaTvBHas noanuncka (Yepes peaakumio). E€ 0CoBeHHOCTb B TOM, 4TO NOAMMCHMK eé
onnadymMBaeT He Mo MNOYTOBOMY aBOHEMEHTY, a HEenoCPeACTBEHHO Ha CYeT u3gaTens, NoYTOBbIM
nepeBoaoM unu BaHKoBCKUM nepeuncriennem. Mpu aToM, CTOMMOCTL NOANUCKU bakTUYecku nonyyaeTcs
HWKe. A MUHYC B TOM, YTO XXypHalbl BbICINAKOTCS He Kaxabli Mecsl, a No Tpy HoMepa pas B ksapTar.

CTOMMOCTb NoANUCKK, Ha 1-e nonyrogue 2008 r., npu odopmneHun Yeped peaakumi, — scs (1-6-2008)
ctout 108 py6. (Tpu, n Gonee HOMEPOB — LeHa KaX4ore 18 p. MeHee Tpex, — ueHa Kaxgoro 23 p.).

Ecnu nNo Kakon-TO NpU4nHE Bbl HE CMOTXU NOANUCATLCH Ha yXe BbinyleHHbie XypHane! 2008 r., nnn y

BaC HET XypHasioB 3a MpoLunble rodbl, Bbl MOXETE WX KynuTe B pedakuvu. BomorkaHe Bceraa moryT
npuoBpecTun xypHanel B MaraamHe « OnektpoTosape!» (r.Bonoraa, y.3ocumosckas 91), a nHoropogHum
Mb! BbiLNeM NoyuTol. Bee HkeykasaHHbIe LieHb! BKKYaoT nepeckinky baxdeponsmu B npegenax PO,
1. 7-12-2007 r. = 108 py6. (3 n bonee HoMepOB — LieHa kaxaoro 18 p. MeHee Tpex, — LieHa kaxgoro 23 p.)
2. 1-6-2007 r. = 108 pyb. (3 n 6onee HoMepos — LeHa kaxaoro 18 p. MeHee Tpex, — ueHa kaxaoro 23 p.)
3. 7-12-2006 = 93 py6. (npu nokynke Tpex 1 Bonee HOMepoB LieHa kaxgoro 15 p. 50k., npu nokynke mexHee
Tpex HOMepOoB LeHa kaxaoro = 20 pyb).

BHUMAHWE — xypHane: 1-6-2006 . 3aKOHYUNUCH, 3aKa3b! Ha HUX He npuHumaem !

4. 1-12-2005 = 120 p. (3 v Honee HomepoB — LeHa kaxagoro 10 p, meHee Tpex, — ueHa kaxagoro 15 p.)

5. 1-12-2004 = 84p. (3 v Honee HoMepoB — UEeHa Kaxaoro 7 p., MeHee Tpex, — LeHa kaxaoro 14 p.)

6. 7-12-2003 = 36p. (3 1 Gonee HOMEPOB — LEHa Kaxa0ro 6 p., MeHee Tpex, — ueHa kaxgoro 12 p.)
Lpyeue cmapbie XypHarbi 3aKOHYUIUCH.
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| Bee LeHb! BKNIOYalOT nepeckbiniky GaHgeponsmu B npegenax P®. [ina odopmneHns nognucku Yepes
' peaakuno Un NOKYNK OTAENbHbIX HOMEPOB XXYpHanos win AMCKOB HYXHO ONNaTuTb CTOMMOCTb 3akasa
! NOYTOBbLIM NEPEeBOaOM UNn 6aHKOBCKMM nepeynucneHvem ;

| *omy:Y.M. Anekcees Bnagumup Bnagnmuposuy MHH 352500520883

v kyaa : 160000 Bonoraa, ®J1.AK.CE.P® Bonorogckoe org. Ne8638.

| BK 041909644, p.c.40802810412250100264, k.c. 30101810900000000644.
I ﬂpM onnarte NoYToBbIM NepeBoAOM MOXHO NOMb30BATLCSH YNPOWEHHbIMU PEKBU3UTAMMU |

' komy : Y.MN. Anexcees Bnagnmup Bnagnmuposuy MHH 352500520883.

! kyaa : 160000 Bonoraa, MNoytamt, p.c.40802810412250100264 8 CBP®Ne8638.
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! MnaTteXHbIMU peKBU3UTAMK HEMb3A NONb30BaTLCR Kak agpecom AnsA nucem. [Ans nucem,
GaHaeponen u NOCLINOK CylecTByeT novToBbLIK agpec: 160002 Bonoraa a/a 32.

B pasnene nouTtoBoro nepesoaa «AnNsA MUCbMEHHOTO CooBileHus» HeoBXoaAMMO HanucaTb Ball NOYTOBbLIN

afpec, MHAEKC, a Tak xe, Balwu haMunuio, UMst 1 0T4YeCTBO. W 34eck e HanucaTb, 3a Y4TO NpousseaeHa
onnara (Harpumep, Tak - «7-12-2006», 3T0 3Ha4MT YTO, BaM HYXHbl XXypHanb! ¢ 7-ro no 12-# 3a 2006r).
1 Otnpasnsis AOYTOBLIA Mepesod, cnpocuTe Ha novTe, kak oH GygeT oTnpaBneH, — NOYTOBbIA MW
3NEKTPOHHbIN. Ecnu nepesog 3MeKTPOHHbLIA coobWmMTe B peaakumio 3NeKTPOHHOM NOYTON Unn NOYTOBOW
KapToukoW unu hakcoM HOMep M AaTy nepesBoda, CyMMy, HasHadeHue nnatexa, sall NOAPOOHbIA
nouTosel agpec. 3TO BAXKHO, noTomy 4To nNpmn nepedaye 3NEKTPOHHOrO nepeBoda onepatop Balleit
noYTbl MOXET He BHECTW [aHHble O BalleMm agpece U HasHavYeHWW nnatexa B SMeKTPOHHY dopMy
nepeBoja, Wnn Hagenatb B HUX ownBok. To e camoe, ecnu 3akas onnaTunu nepevncnernem c barka.

E-mail : radiocon@vologda.ru. ®akc : (8172-51-09-63).
Kaprouky otnpasnsuTte no agpecy : 160002 Bonoraa a/s 32

BaHdeponu ¢ yxe 8biyWeHHBIMU XypHanamu, omnpasum 8 meyerue 7-u GHell c MoMeHma nocmyrnne-
Hus onnamel (7 GrHed, - 3mo cpok be3 yyema epemeHu npoxoxdeHuss nepesoda u baHdeponu ro nodme).

! Ecnv Bbl B TeyeHwe Mecaua nocne oTNpaBKu NepeBoda He NONYYWMNWM OMNaqeHHbIA 3aKas, Ha yxe
BbilWeawne xypHane!, obasatensHo coobwte o6 3TOM B pefakuMio, BO3MOXHO MPOM3OLWNO Kakoe-To
Hegopa3symeHue, B coobiieHnn obasaTenbHo ykaxuTe Balw agpec, cofepxaHue 3akasa, 4aTy v Cymmy

onnartbi, HOMEP KBUTaHLWn.
XypHanbs! mexywiell NOOMUCKU 8biCkiNlaeM CoalacHo KeapmarbHOMY epadhuky.









