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Bhipakash HAArONAPHOCTE BOGM ABTOPAM 38 WX
MEICAM M MASH W BCEM NOANMCHUKAM 33 AOBSPHS W
MATSPHANBHYIO NOLOSPKKY XYPHANA

Pepakunsg MOXET He pasaensiTh MHEHNE aBTOPOB W He
HeCeT OTESTCTEESHHOCTH 3a COASPXAaHHE peKnamb

© «Pagnoxobtu». MNepeneqarka maTepuanos Hea
MUEBMEHHOTC paspellieHns pefakuni aanpellena. Mpu
UWTHpOBaHKK ofaaTenbHa nonHas Suinuorpaduyieckas
COLUIKA C YKASAHWEM HAABaHWA 1 HOMEPa XypHana
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K sBonpocy 06 nao6peTeHrn TEABPOHA ivvevevermmvmnmsmsmsnmnnsnsnnnnnns 1. T0RHLY
125 net naobpeTennio Tenedgona AnekcaHopom Bennom

Hoeaa TexHuka n TexHonorma: WHTEPHET-o063o0p

sMalwwuHa pemenn» B MnTepHete, OC Lindows - ruBpua Linux 1 Windows, wectan «Onepa», cneynann-
3MPOBAHHLIE PAAMOKOMNOHEHTHBIE «NnonckoBkkk»>, Rail- To-Rail OY © nanpsxenrem nntanna 0.8 B, Hosas
cepus LMGpoBoi «norrkn> T1 AUC c HanpsxkeHnem nutanmnsa ot 0,8 B, KMOMN BMC Hitachi c HanpsxeHnem
nutanus 100 MB, onHosmnoeble nepenatinkn MAX2900, nonHonynnekchbie RS-485-Tpancueepsl SP3490 ©
HanpsxeHnem nutanra 3,3 B, uudpossie nporpammypyemble noTeHuMoMeTpel Catalyst © BCTpoeHHOR
SHEpProHesaslCHMOoi NAMATBIO, KOHGHIYPUPYEMan NoJbaoBaTeNeM aHanorosas Matpuua Anadigm™, aucn-
neilHbid gpaieep MAXB951, BbicOKOHACTOTHBIE 3NeKTpoHHbie BbannacTel Intemational Rectifier Ans namn
IHesHoro ceeta, UMC Henoporo crHTeaatopa pequ Winbond WTS701, Hoebiid BHeluHnid USB-caynafnac-
Tep Creative Extigy c 24-paspagHbitn ALM/LAT, konaeHcaTopHbiit Mukpodgon AKG C3000B, ctepxneroil
IMHAMWK C HENOCPELCTBEHHBIM MPUBOARM hupmbl JVC, mp3-nneep Samsung Photo YEPP c BoaMoxHoC-
ThbiO AleMoHCTpaumrk (GoTorpadnii u cnaif-woy, Ericsson T8 n Nokia 7650 - nepeble sMOBWMIbHWKK>» T
MMS, MuKpOMUHKMATIOpHBIE aHTeHHbl Phycomp, Vextiactor - nporpammda ang npeofpascsanus NprHLMNM-
ABHBIX CXEM 1 APYTMX HepTexei na TOHeHHOro B BEKTOPHBIA hopmMaT, codTosblin DSP-aMynsTop namnoso-
ro asyka Vintage Warmer, Secnnarthblii nharvH-«ynyqwanaep» Enhancer k WinAmp, MultiMeter - cogTobiit
nameputens RLC Ha Baze apykosoit kapTel MK, nporpammaa pazpatoTku panmodacToTHbix n CBY yer-
poitcTe LINC2 Pro, 6ecnnarHele Bepcumn NporpamMmM aHannmaa pagnodacToTHeiX cxem Serenade SV B.5 v
MUKPONONOCKOBbIX NIAHAPHLIX CTPyKTYp Ensemble SV

AaipxecT 3apyGexHOR Nepuoankn

HAee koHoTpykuuk 150-eaTTHOro «naéupuHras», High-End BMHMN-KOPPEKTOP Ha METAIOKEPaMNHETKoM Nia-
HapHom Tpuoae BC 17K, onnoTak el YM3Y Ha npsmorakansHom Tprone 2C4C, opHoTakTHeid High-End
¥M3Y Ha npamoHakansHom Tpuoae KRB42 © BkMoHeHnenM BTopUYHOR 0BMOTKM BBIXOAHOTO TPAHC(GOpMATO-
pa B Lenb katona, 12-earTHeid namMnosbid YM3Y aaa HaquHaowmx ayauodpuios, onTMMKU3aLUKUA BTOPHHHOR
0BMOTKK BbIXOLHOTO TPAHC(OPMATOPA NOK, PA3HbIE HATPYAKKW, TPaHancTopHblil ¥YM3Y knaccaG=A+C
HAyrnaca Cenda, TpaHaucTopHbidl ¥YM3Y © BbIXOLHBIM Kackaaem BHe netnn obuleit COC, YM3Y aaa anexT-
pornTap, ¥B A8 KacceTHOro nieepa, ABYXKAHANbHLIN CNapeHHbIR perynaTop ypoBHA Ha OAWHOYHOM NOTEeH-
unometpe, ayanotectep S/PDIF, namepuTens HenrHeiHbiX MCKRKEHUIA, aBTOTECTEP TPAHAUCTOPOB U ANO-
[OB, TECTEP TOPoHAALHBIX TPAHCHOPMATOPOB, MAMEPHTEL EMKOCTI 3MSKTPONMTHHECKUX KOHASHCATOPOS,
IDE/LPT anantep Ha onoHOR Mukpocxeme, 18-paapanHbii namepnTenshblid ALM c noakmoyennem k MK ye-
pea napanienbHblit NOPT, BECKOHTAKTHBIA MOHWTOPUHI CETEBOT0 HAaNpsKeHus, npeobtpasosarens DC 12 B -
AC 220 B, 31eKTPOHHDBIA MMNY/IbCHBIFA PEpCTaT, CEHCOPHBIA BbIKTIOHATENb-TARMED, aKyCTMHECKUIA BbIKITIOHA-
Tenb, MK paturk npucyTcrems, BnokupaTop TenedoHHoroe «snuparas, yeTpoicTED aBapHifHOTD BbI3OBA Ha
ocHoee SMS, onTonHTepdeiic 2xRS-232, 13-anemenTHas Aru Ha 2-METPOBbIA ANANAI0H, PAMOHHAS aHTEH-
Ha Ha 6 M 1 Apyrve Hanbonee MHTepecHble YCTPOHCTEA M3 YeThiPeX AECATKOB CREXARLINX 3apyBexHbIX
KYPHAIOB

MUHMCTNPABOMHUK aevuerervessnnsnnmssassnnsarsnsnnssnnmsnnsnnsnnnsnsnnsnnnnannsnns G PIOMUK
Be& 0 MUraiol X CBeToAMOAAX, «AHATOMWS», TUMOBLIE CXEMbl BKITIOHEHUS K 3KA0THHECKU e npyuMeHeHns

QUA-UARL nNonoxerne o Yemnionarax YkpanHel no pagnoceaan Ha KB 2002 r., Pagnomapadon-2001
Bropas Bepensa MixW ot UT2UZ n UU9JDR .......coccvveiveeieieeennee B TKAYEHKO
LC-KOHTYP M3 CTEKNOTEKCTOMNTA vuevernsmrnmmsmsnnsnsnnnmnnsnnnnsnnnnnannnns 8. ME0K0B

NamnoBo-TPaH3UCTOPHBIA AMHEWHBIA YCUAUTEAb MOLLHOCTY AR
NOBUTENBCKUX ANANA3OHOB weveernnes v S yTRUH

KB YCUANTENN MOLLHOCTM evuerernnnnasnnsnnsnnsnnnnsnnsnnnnnss B.A0058H, H Kyrviuxai

MHoro$pyHKUMOHAABHBIA 4aCTOTOMER HA OAHOKPUCTANLHOM
mukpokoHTpoaaepe ATBIC2051 ....ccvcviviinnmsnmsnesnnmnnnnn e A HEWMTENA0B

INEeKTPOHHBIA KOAOBLIM 3amoK Ha PIC16F84 ............. B.Coromuiiuyx, 5.6ayax
ABTOMOBILHBIA CTPOBGOCKON HA NAZEPHON YKAZKE wververrnrnsmsnnmnsnsnsnnnnnnss H. 3381
MeTaNNONCKATENMD wvevververvammsnnsnnsnnnsnsnnsnnsnnnnnnnnens A LEADNH, KO, Konokonos
CoBpEeMEHHbIE MACCOBLIE TEMEBN3OPDbI varververmmnnsansnsnnsnsnnsnnnnss V1. 5EIBEOXHMIN

JlamMnoBbIA KANENAO0CKON .uvvievnanns
35-sarTHblili CIRCLOTRON Ha apcTynHoii anemenTHO# Base

vermrnnmnnsnnnnnnsannnnnans G CHMYAKYH

dbx, komneloTep n MP3 ...............
yCTpElHEHME HeOoCTaTKOB uM$pDEDFD KaHa/1a 3aByKo3anwcK MK aHanorosbiMu CpencTeamM1

. ETyxun

AVHAMUYECKNIA GAC-KOPPEKTOP wvvesevesrararssrararasarasansasassnsnsnnnnsns A STAXOMOB
«Papnoxo66u» B roctax y SU.HARDW.TECHNOLOGY ......ccccveurernnn A TOppEC

CUrHann3aTop NoBpeXaeHUA TENEMOHHON ANHUM «uvvevvevemsasessnsanmnnnss A.5YTOB



PALNOUCTOPUA

K BONPOCY Ob USOBPETEHUU TEJIEDPOHA

Feoprug Ynmgay (UYSXE), r./IbBoB

125 net Hasaa, 14 despana 1876r.
npodeccop Hr3KoNorvK OPraHoE pequn
BOCTOHCKOrD yHMESPCHMTETA AneKeaH-
aep Mpaviam Benn [(1847, DauHbypr -
1822, Banaek, Kanaga). B 1877 r. no-
NY4KN NATEHT Ha MamBpaHy W apmary-
py, a B 1884-1886 r.r. - paa naTeHToR
B oBracTy 3anncKn n BOCNPOWN3BSASHINA
2eykal sanarenTtoBan B CLUA ceoe
n3obpeTenne - Tenedon.
Ecni roEOpITE O KOHKPETHOR Lenn
M30BpETATENA, TO OHE NORBMNACH, KEK
rOBOPAT, CNy4akHo. Ho cama naga co-
3AAHVA MPVELIHHON G ANA BCEX HAC TEN8-
$OHA PoAMNALE HE HE NYCTOM MEecTe.
B 1860 r. yunTens wkonsl ans rny-
xoHewMbix r.Mprapnxcaopda Moxann
®unvnn Peiic (1834-1874) (cneayer
OTMETWTL, HTO 11 CAM PERC 1M3-38 MHO-
roneTHer GOneaHn NPakTU4ECKN HE
Anexcau,qp Benn MOr FOBOPHTE) B CTAPOM LUKONEHOM Ca-
pae n3 Nnoapy-Hbix cpencta (npobka o1
BOHOHKA, BA3ANLHAR CrvUA, CTapas pasbnTan ckprnka, MOTOK N30NMPOBAHHOR
NPOBONOKK W TANBBAHWHECKWIA 3NeMeHT) Co3dan annapat ana AeMOHCTPaLMK
nprHUKNE aAencTena yxa. CeOKM annapar oH HA3BAN TEAS@OHOM N NPOAS MOHCT-
pripoean ero 26 okraGps 1861 r. nepea unenamn dnavaeckoro oGuwectea Gpan-
kbypTa. CNpaeeanveccTy pagy cneayeT 3ameaTTe, 410 npooBpas ero annapa-
Ta - T.H. «BOPHALLYID NPOBONOKY» 34 24 roaa ao Peica co3gan ameprkaHCkmnia
yueHblin n3 Canema H.Menax.
BnekTpryeckwii TenedoH Peiica ocoboro yenexa He nmMen. B nedath noaew-
NOCEH HECKONBKO NONYWPOHWYECKMX W NONYCEPRE3HbIX CTATER, 4 HEMELUKWA Ce-
MEFHbIR xypHAn «FaprennayBe» nan
B 1863 r. ero oNMEaHWe Kak Mrpylu-
KU, Ymeneiii mexanuk AneBepr naro-
TOBWA B Pa3HOM ODOPMASHUK LITYK
10-20 TenedoHoE Peiica n HeCKoNb-
KO WX LUTYK Gbinm npoaanb. QanH 13
SK3EMNNAPROAE A2 KE OHYTWVNCA B WOT-
NAHACKOM YHWESPCWTETE B JaWH-
Bypre, B KATOPOM B TO BRPEMA y4nN-
€A AMEPWKAHEL, AHMMMIACKOr NPonc-
xoxaeHva Mparam Benn.
Q3HAKOMWEILMCE © OAHNM N3 TE-
nedoHoe Pelica, Benn pewwnn co-
24aTk ANNApAaT, NpeBpaLAaKW KA
3BYKW B CEETOBELI® CHITHANLI. OH Ha-
A8ANca ¢ ero NOMOLLEK HAYYNTE Io-
BOpWTE rNyxvx neTei. Bekope, By-
Ayqn Bbixoguen w3 Boctowna, rae
LAPIN AYX HEAKMBEBI M NPEANPNHIAMA -
TENbCTEE, OH NOHAM, 4TO Y Hero noa
Horamy Borarcrag - npeapaTme Te-
nedOH N3 HAY4YHOro annapara e an-
Napar AnA NPaKTVHEcKKX Lenei 6o-
nee WUpoKoro kpyra notpebureneii.
OTKa3aBIWKNCE OT «NpUHUKMNA Peri-
ca», Benn Bo3BPAILASTEA K OCHOBEAM
HAyky OB INEKTPUHECTEE - TPYAAM
aatckore dwm3snka Xanca Ipereaa
(1771-1851) v anrnuiickoro npodec-
copa Mankna Gapaaen (1791-1867).
Mpaeaa, Gyayqam yKe 3HAMEHNTBIM 1
BSoraTeiM, SYIBHO NPeYESNVHKEDR,
Benn kak-to ckasan: «A waobpen
Tenecton Bnarogapa CEOBMY HE3HA-
HHID 3NBKTPOTEXHHKK. HK OAMH He-
noBEeK, X014 Obl INEeMEHTAPHO 3HA-
KOMBIA C 3NEKTPOTEXHWKOW, HKW 34
410 Gbl He waohpen TenedicHar . 3ep-
HO MCTWHBI B 3TOM 3AABNEHNI &CTh,
T.K. 8ro annapart BB HACTONBKO
NpocT, 4TO, cneayn BoeM 3EKOHEAM
ANEKTROTEXHWKW, OH AONKEH Bbin
BbITh HAMHOIO CNOXHEE ... .
Mpw odopMneHVK NaTeHTa HA
Tenedon Benny conyreteosana w
T.H. «3EE30A yAAHN», T.K. €ro n306-
peteHre Obino 2apervcTpHMpoBaHD
BCEro AVilb HA AEA 4ACA pPaHbBWLE
Apyroro TenehoHa, CO3AAHHDID Ha
TOM ¥e nprHuKne Mpeem (noaxe, B
1898 r. n3oBpen cneTemy 38YKOBOR

NOABOAHCH CHTHANM3AUMK, NPeayn-
pexaaowen kopatnm o nprbnnxe-
HWK APYroro cyaHa - T.H. «Konokon
Fpeas). He noBe3no v wTanesaHUy
A.Meyqun, Byaro Bbl n3obpeewemy
TenedoH ewe e 1848 r., v $paHuy-
3y LLLBypceno, npeacTaensigluemy 8
1854 r. oNWCaHne aHanoru4Horo
nzobpeTennn B cEOK AkagemWio,
rae OHO ... 3ATEPANOCE B NbiNK.

B 1om xe 1876 r. tenecdon Benna
Bbin NpoASMOCTPHPOBAH NOCETHTE-
nam BeemnpHoi eicTaeky B Muna-
aenshin, a 8 1881 r. Ha MexayHa-
POAHOM BBICTABKE B [apUXe K ero
annapaTy BbICTPAWBANMCE OrPOM-
HbI& DHepean.

MonyqeHve nateHTa Ha TenedoH
Bbino yaenom He Toneko naobpera-
Tens. Meropua coxpadHuna n Takan
akr. 14 cktabdpa 1876 r. renepans-
HbIl nodTmercTep Mepumadun 1 oc-
HoBaTEne BeemwpHoro Moutaeoro
Coioza (BMNC) Menprx CTedan npo-
BEpAN B CHOEBM KABWHETE neRcTene
npuoBperenHoro Tenedona Benna.
Ha crneayowmii A8HE ¥ HEro BD2HWK-
na “aea NOAKNKYNTE €ro K Tene-
rpadHON CETK C NOYTOBbIMIK OTASNE-
HWAMW Ha OKpawHe BepnwHa v ¢
Notcaamom. Ana peanusaumm CEOSRA
naen oH oBpatinea 3a AoNOAHKTENL-
HbIM PA3BACHEHKEM 1 KOHCYNBTALM-
e K ceoeny apyry, habprkanty Cn-
MEHCY, KOTOPbIA TYT X& 3anpocun
Biopo naTeHToB MepManny, K3 KoTo-
POro nony4nn OTBEET: «... FACNCANH
Benn 3asekn HA NATEHT N0/ HA3BAHW-
&M TenstoH B FeprandK He genan...».
Hac cnycta 3Ty 3asexy caenan Cw-
MeHC... . Boekope dabprkn Cumenca
CTANK NOCTAENATE HA PLIHOK AGCATKK
ThICSH 3ANATEHTOBAHHBIX MM TEN&hOH-
HbIX ANNAPATOE.

MNepean TenadoHHaA nKMHMA E EB-
pone coeauHuna 5 HoaBpa 1877 r.
BepnMHCKUIA NOYTAMT ¢ Ténerpa hom
(ANKHA NMHWK Bbina OKONO ABYX KM ).
12 aneaps 1881 r. 8 Bepnvue Goin
W3A4aH Nepebii TénedOHHbIR cnpa-
BOYHWK, H ABYX CTPAHWLUAX KOTOPO-
ro Beinn npreeagHbl MMena 48 abo-
HEHTOH.

Mepean B MUpe TenedOHHAR NMHKA
B 1877 r. cBA3ana KEAPTVPY K KAHLE-
TNAPVID AMEPYKAHCKOro BraHecmena
Yuneauca e Boctone, a nepean Tene-
hoHHAR cTaHUKA Bbina yeTaHOBNEHE
B 1879 r. B r.Helo-XegeHe.

CaHVM M3 HAMBONee BaXHBIX
naoBperennii ana aansHeRwerg
YCOBEEPLWEHCTEOBAHMA TenedoHor
fbino cozaanve B 1878 r. aHrwiic-
ki drankom-naobpetatenem n
npodeccopoM My3bikyn JIBNAOM
030 (1831-1900; panee, B 1855T.
OH NONyHMA NATEHT HA ByKBONEYATE -
owwi TenerpadHell annapar)
YroNBHOro MUKpO$OHa, KOTOPEIM, B
CHOIO O4epeab, NCNONB30BAN NASW
amepukaHckoro naobperatena To-
Maca 3ancona (1847-1931; nonyqwmn,
B CEO€ BPEMA, 3d CHOR MWKPODOH
100000 nonnapoe) W POCCHMIACKOro
ydeHoro M. Muxaneckoro.

Homeponabuparens Goin paspa-
Boran e 1889 r. amepurkaHuem Cpo-
YAXEPOM, & NepEbIf TenaoH-aBTo-
MaT Bbin NPOASMOHCTPUPOBAH Ha
cneaylowmii rog Ha BeemmnpHo Bbl-
craeke B [apuxe.

Papuoxobou 1/2002



BecnnatHas chyxfa Wayback Machine (http://web.archive.org)
- HacToAwan «MawuHa epeMeHu» B UHTepHeTe. Ha 3ToM calTe MoX-
HO NepPeHeCcTHCEH HAZAA, B NPOLWIN0oE BAAOTE A0 HAadana 1996 ropa - Ha
cepBepe xpaHuTes Gonee 100 TE uwHpopmaumu (Maw 11 Muanvapaos
html-cTpaHyLL) apxKBYPOBAHHBIX CAWTOB 3a nocneaHwve 5 net. B oco-
fol konnekuuy cobpaHel cnenkk caiTtos «WEB-nvoHepos» (http://
weh.archive.org,/collections/pioneers.html) HayrHas ¢ 1993 ropa, a
Talxke AOKYMeHTbl npapoautens UHTepHeT - cetn ARPANET (http:/
Hawnw archive. org/arpanet/indes.html), HadrHaa ¢ 1969 roaa. Monb3o-
BaTbCA «MallrHOK BpEMEeHW » NPeAeNBbHO NPOCTO - A0CTATOMHE HabpaTe
B cneypansHom none URL vHTepecyowero Bac caiita, 1 4epe3 He-
CKOMBKO CEKYHJ, Bbl CMOXETe BbIGpaTe OaTy apxvBauyKl - «TOMKY Ha
OCK BPEMEHW », NOCAE YEr0 NPOCTHIM KNMKOM Bbl YBKAWTE ApXUBHPO-
BaHHOE cofepXaHue calTa ¢ TEKCTOM W rpadukol. Mel GeicTpo ybe-
AWAKCh, YTO TAKWM BOT 06pa3oM 3NeMEeHTAPHO A0CTyNeH Haul nep-
BHI calT «Pagroxo66u» ¢ caMbiMU NEPBBIMKY HOMEpAMK XypHana,
co3faHHbIEd ewle B 1998 roay Ha AABHO yie HEAOCTYMHOM B «<KKMBOM»
Buvae cepeepe http://www.radiohobby.genesys.ca

JomuHrposadre Windows Ha peiHke OC ana paomawiHux NK He
HPABWMTCA MHOMWM, HO YTC NCAenaellb, Beak SOABWMHCTEO Heobxo-
AVMBIX 1 NPUBBIYHBIX NpOrpamMM 1 neprdepuiiHblX YCTPORCTE He pa-
BoTawT nop, BecnnatHol K cTabunbHOR Linux. YcTpaHWTe Takylo Bbl-
HYXAEHHYIO 3aBKMCUMOCTE 0T MOHoNoNKK Microsoft MmoxeT Hoeas one-
paumoHHaa cucteMa Lindows (http://www.lindows.com) - cBoeo®-
pasHbli ruGpua Linux 1 Windows. OHa No3BOAUT BBINOAHATL NPO-
rpaMMsbl, CO3AaHHbIe KAk Ana ogHoW, Tak v ana apyroil OC. Markn

PofepTcoH,
OCHOBATENb
KOMMOAaHWWK
Lindows.com,
Inc., vaeecTeH
MHOTMM KaK Y-
peauTens no-
NynaApHOTo
nopTana
MP3.com. Bhli-
X0A, OKOH4a-
TENbLHOTO Ba-
puaHTa nep-
BOW Bepcuu
HEMHOrO 3aTa-
rvBaeTcH, HO
yXe ceroaHs
Maiikn coo6-
uLaeT, 470 ee
WHCTannauua
GyneT 3aHu-
MaTb He Gonee
10 MUHYT 11 MO-
*eT 6blTb Bbl-
noaHeHa no-
pepx Windows
C COXpaHeHu-
&M BO3MOXHO-
CTW 3anycka
nocnepgHel
fMyabT3Ar-
PY34KK BXOAUT

FOBAN TEAHUKA N TEKHOAOIAY

B Lindows). CrcTemMHble TpeHoBaHWA N0 COBPEM EHHBIM MEPKaM CKPOM-
Hble - goctatoddo MK knaceca Pentuim ¢ O3Y 64 MB 1 1 TB Ha BUHYE-
cTepe.

KpaTkas HOBOCTL MOKAOHHMKAM «Onepbl»: BbiWNa wectan Hec-
nnatHaa sepcra [(http:/www. opera.com/press/guides,/reviewer,/
#operasix) 3TOro caMore CKOpOCTHOMO W HENpUTA3aTeNbHOro K pe-
cypcam MK Gpay3aepa. KpomMe «koCMeTUHeCKINX» U3AMEHEHIA - HOBOMO
ewe fonee CTWABLHOMO AW3aliHa Y BOAMOXHOCTK Beifiopa 1 Aaxe co-
afaHnA cofHCTBEHHBIX rpatdryeckux ofiono4ek (CKMHOB - KAk B
WinAmp), NOABMACA BCTPOEHHBIA MHOMOA3bINHBIA NEPEeBOAMVK (NpaB-
A, Ha PYCCKWIA NOKA HET, HO NEPEBO/, C MTANBAHCKOMO, (PaHLY3CKO-
ro, MCNaHCcKoro, NOPTYransCKkoro, HEMELKOro Ha aHrIMACKWA - CBOW-
CTBO BCE PABHO O4eHb MOAe3Hoe AN Halukx Befcepdepos, 3HALIWX
B SONMBbLWUWHCTEE CBOEM TONMBKC aHrMWACKUIA). YNyuleHel TaKXe CKO-
pOCTh peHAepuHra nacHpakeHuid, yaoBCTBO NoWcka, KoHhUrypypye-
MocTb. HoBaa Bepcra paboTtaeT noa, mobol Windows ot 95 po XP,
noctynHa Taike Opera 6 u nog OC Linux.

Cneupanuctel 3A0 «AranorHayka» (http://www.DialogNauka.ru)
elle pa3 HaNoOMIHAIOT O TOM, KaK OMACHO 3anycKaTk Kakue-nv6o tali-
Nbl-BIOKEHWA C HENOHATHLIMY MMEHAMK, AaXE eClK NUCLMO NPKLLAO
OT 3HAKOMOro BamM aapecara. BecnokoHcTBO BO3HMKIO HE HA NYCTOM
MECTE - MOABMNCA HOBBIF MHTepHeT-uepBb MYPARTY, KoTopbIA npu-
XOAWT B BUAE NcbMa ¢ TeMoli «New photos from my party» {«Hosbie
doTorpadun ¢ Moeld BeveprHKW»). B aTTade HaxoamTca dalin, aa-
MAacKWpoBaHHbIE nopa  aapec Web-cTpaHuupl ¢ MMeEHeMm
www.myparty.yahoo.com. 3Ta «CcbliKa» Ha CAMOM Jefe - 3aMacku-
poOBaHHLIA thain. MNocneaHee pacluvpeHe MMEHIK 3TOro halna «coms,
a 3HAYUT, B NPUICKEHWI - OBLIKHOBEHHBIA MCNonHAEMBIA dain. Muck-
MO paccyMTaHO Ha To, 4To yBMAER Habop 6yke - Akobbl aapec Web-
caliTa, nonL3cBaTens oHA3aTeNbHO 3aX0MeT NOCMOTPETL HA COAEP-
¥aHKe 1 TakKM 06pazomM 3anycTuT BUpyc. Cyif No TOMy, C Kakol cko-
POCTHIO NPOUCXOAWT PACNpPOCTPaHeHWe BUPYCa, pacyeT aBTOPOB STO-
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HOBAS TEXHNKA U TEXHOAOTW

ro 4epBA oka3ancA BepeH. NoapoHHoe onvcaHue ero GyHKUWOHUPO-

BaHWA MPYBEAEHO HUXE.

Mpy 3anycke BYPYC NEPBLIM AEN0M NPOBEPAET TEKYLUYIO CUCTEM-
HYIO AaTy, W ecAW OHAa He COOTBETCTBYET AWanaloHy 25-29 aHeaps
2002, nnK e B CMCTEME YCTAHOBNEHA PYCCKARA KNABWATYPHARA pac-
Knajka, NeITaeTca NepeHecTy 3anyLWweHHbIR BWPYCHBIA dalln B Kopau-
HY 1 HEeMeINeHHO 3aBeplUaeT ceolo pafoTy. WMHave BUpyYC npoeepaeT
TUN ONEepauMoHHOR cucTemMbl U B caydae WIinNT /2k/XP nHctannmpy-
eT TPOAHCKYIO NporpaMmy. J1ns 3Toro oH M3BAeKaeT 13 cofCTBEHHOMO
Tena ynakoBaHHbLIM NporpaMMHbIF KOA, ¥ KONWPYET NoA WMEHeM
«msstask.exe» B KATANOr aBTO3ANYCKA TEKYLLETO NONb30BATENA:

%USERPROFILES Startup™ Programs Startup msstask.exe

Mpy cneayiolwleM BXOAE NONL30BATENA B CUCTEMY TPOAHEL, CO3Aa-
eT B CUCTeME eLUe OAWH NONb3CBATENRCKUY pabodunii CTON ¢ UMEHEM
«SecondDesktop», cHMTHIBAET 3AUWMPPOBAHHBIE «yYNPABNAOWIME AAH-
Hble» ¢ agpeca hitp.://208. 151.250. 170Avares-xchg. cgi?xooo000x (roe
XXO0C0MK - CITYHAKRH 02 Y1 eno), paclu (hPOBLIBAET MX M NMPOK 3BOAWT NOC-
neaoBaTeNbHOCTE AEMCTBUIA C 2aNyCKOM Ha BTOPOM HEBWAWMOM Oec-
ktone Microsoft Internet Explorer v nepepadJel emy B KA4eCTBE napa-
MeTpa aApecoB CTPaHWLL, YKa3aHHbIX B YNPaBNAIOWW X JaHHBIX, Nocne
HErD MOXET «3MYNMPOBATE» HAXATMA HA KNABWLLIKY NONL3OBATENEM.
TakvM o6pa3acm, MHGWMLMPOBAHHEIR KOMMBIOTEP MOXET MCNONL30BATE-
CA ANA «HAKPYTKK» CHETHYYKA HA 33/laHHBIX aBTOPOM BUpYca CTpaHi-
Lax K BLINOAHEHWA NPOW3BONBHBLIX CKPWUMTOB.

AnA pasmHOXEHVS BYPYC A0CTAET aApec 3apervcTPYPOBAHHOMO B
cucteme SMTP cepeepa, wcnonsayemoro Outlook, Outlook Express
wau Internet Mail, nonydaeT uma daina AapecHor Kaurn Windows,
CKaHWpYeT ero v naenekaeT e-mail agpeca. Aanee nony4aet UMeHa
DBX-¢graiinos Tekywero nonb3osatena (novtossie Hazel Outlook
Express) u Takke WaBnekaeT M3 HKWX e-mail agpeca. MNocne aToro Bu-
pyc NPOW3BOAKMT PACCHIIKY CODBCTBEHHBIX KOMUE MO NepBbiM HalAEH-
HbIM NATUCTAM e-mail agpecaM ¢ 3arcJ0BKOM:

Stbject: new photos from my party!

W TENOM NMCbMa

Helio!

My party... It was absolutely amazing!

I have attached my web page with new photos!

If your can please make cofor prints of my photes. Thanks!

Teno svpyca nepecebinaeTtcd B hopmate UUENCODE ¢ vmeHeMm
BAOXEHWA «www. mypaity.yahoo.coms.

Kpome Toro, BUpYC NockINAeT CTATUCTHKY 0 COBCTREHHOM PA3MHO-
XKeHWK [KoNWYecTBO HalaeHHbIX e-mail agpecos) Ha e-mail agpec
napster@gala.net.

XapaKTepucTUKW U ONUCAHUA Pa3HbLIX 3NEKTPOHHbIX KOMMOHEH-
T0B B MHTEepHeTe MoxHO NpofoBaTek MCKkaTe 06BIMHEIMK FoHanbHLI-
MW NOWCKOBBIMYK CHMCTEMaMK, HarBonee NoNYAAPHOR W3 KOTOPBIX {1 K
TOMY Xe MoHWUMaloWelr pycckuid A3vlk) cerofgHa aesnaetca http://
www.google.com . Ho KONMHECTBO HAM AEHHBIX VMK CChINOK HacTO WC-
YMCNAETCA COTHAMW caliToB, NoaToMy Gonee KOHKPETHBI Nowck (B
CMBbICNE MEHBILIE CCHITOK, HO H0Nee TOYHBLIX), 0COBEHHO NpY Henon-
HOW WHPpOPMALKWK O TOM KA MHOM KOMMNOHEHTE, NyHlle NPoU3Boan Tb
Ha cneyuanu3up oBaHHbIX «PaA¥ OKOMMOHEHTHLIX> MOUCKOBUKaX. Ta-
KUMKW ABNAIOTCA, HanpuMep, http:/ /www.chipcenter.com ¢ aepkanom
http: //www .questlink.com . 3aeck nocne 4veTo opManBHOR pervcT-
paurK CTAHOBWMTCA AOCTYMHLIM MOWMCK KAk NO NOJHOMY, Tak W No Yac-
TUYHOMY HAWMEHOBAHWK) KOMMOHEHTA, A TaKXEe KNYEBOMY CHOBY.
AHanorvyHele GyHKUMK BBINOAHAET http://www.freetradezone.com
{PartMiner) , Ho 3peck HecnaaTHan pervcTpaura 3aBepllaeTca yxe
NOrMHOM U MApoieM, KOTOPLIE BLICHINAKTCA Ha Baw e-mail. Hukakor
pervcTpaumMK, a raBHOS BCE HA PYCCKOM, AA ELLE K C KOOPAYHATAMK
«rae B CHI Bce 9TO MOXHO KynuTe» - aT0 http://www einfo.ru (BbiB-

Wiz www.ICmicro.ru). K MoMeHTy BeIXoAa 9TOro HoMepa «PX» TyT
coBpaHbl AaHHbe No 745607 komnnekTylowum 1 849 gupmam, Ho
fnaroaapa xopoLlo NPoAYMaHHOW CTPYKTYpe (BCE KOMMCHEHTEI pac-
copTHpOBaHbl No 40 pyGprkaM) NoKcK 3aHUMAeT MUHUMYM BPeMeHI.
NCS2001 ¢vpmbl ON Semiconductor (http://
www.onsemi.com) - nepeblii Hegoporoi ($0,6) Rail-

to-Rail Q¥ ¢ cyGBONLTOBBIM HaNpsAXeHUEeM NUTaHKUA,

WMEIOLWWIA FAPAHTYPOBAHHBIE XAPAKTEPK CTHKK NPKY 0~

HOMNOAAPHOM NWTaHWK HanpaxeHwem 0,9 B {unn +0,45

B) v coxpaHawowui pabo-

Rall to Rayl Input Raltc RaiQuput  TOCMOCOGHOCTL BNIOTH A0

0,7 B. OH npeanbHO Noaxo-

oy AUT ANA YCTPOWMCTB ¢ NuTa-
e |L L HWEM OT OAHOIO HUKEeMb-
rov | T g KaagMWEBOTO WKW HUKENb-
\ METANTMAPWAHOMO AKKYMY-

natopa. Ero Tvnoeele xa-

paKTeprCTUKKL: Hanpaxe-

HWEe cMmeweHna Hyna 0,5

mB, BxoaHoW Tok 10 nA,

28Y
10k I MaKC. BLIXOAHON TOK 40 MA,
r = P 1AWE yacTOTa eAVHUYHONO YoWie-
1§‘SFI e l Hua 1,1 MI', ckopocThb Ha-
il cur - Bley, pacTaHvAa 1,6 B/Mmke, cnek-
R, C R TpanbHaa nnoTHocTe 34C
oM uryma 100 HB /A, koaddm-

uWeHT rapmoHvk 0,008%, MakcvManbHoe HanpaxeHwe nuTaHwa 7 B.
BhinyckaeTea B MWHWATIOPHOM Kopriyce SOTZ23-5/TSOP-5 ana moH-
Taxa Ha NOBEPXHOCTH.
Texas Instrumens (http://www.ti.com) Tak-
Q e NPeACcTaBnIa MUKPOCXEMbl € CYGBONBTOBBLIM
[NST’II;%-‘B?I%NTS HanpsxeHuem nutanua Advanced Ultra-Low
Voltage CMOS (AUC), paSoTatowme npu
Unnt=0,8...2,7 B. B HoBYlO cepuiio SN74AUC1G*
BXOAAT Kak 3NeMeHTbl NPOCTOR norvkun (Gyde-
pel, TpKrrepel, WA, 11, myneTvnaekcopsl, D-
TpUrrepsl K Ap.), Tak v Widebus™. Tvnoeoe Bpe-
MA 3aaepxki oT 1,5 Ao 3,1 He, noTpefnaembili B
cTaTMyeckoM pexiiMe Tok 10 MKA, Harpy3aoqHas
cnocofHocTb - A0 9 MA. KOHCTpYKTVBHOE venonHeHdre - SOT-23 u
NanoStar™.
A Hitachi Ltd. o6b8BMNIa 0 3aBeplIeHKK
. paspaboTky coeMecTHO ¢ nabopatopuelt Tex-
@ HITACHI HOAOMKMK MYKpocKeTeEM MaccavyceTckoro Tex-
HONorKudeckoro MHCTUTYTa nepeoll KMOMN-BUC ¢ HanpsweHuem nu-
TaHua 100 mB (http://global.hitachi.com/New/cnews /E/2002,/0205/
index.html). 3TvM BNepBbIe B MUPE AOCTUIHYT TEOPETUHECKK MWUHK-
ManbHeA Npeaen Hanpaxedra nvTaHua ana KMOMN-MMC npy kom-
HaTHOW TemnepaType W kapAWHanbHO CHYXEeHa noTpebaaeman MoL-
HOCTb. TexHonorna HaliaeT npuMerHeHe B BUC n CBC ana NK knac-
ca HoyTHYK, HOBOTC MOKC/IEHWA COTOBBLIX TENedOoHOB WU APYrUX yCT-
pPOKCTB, TPEOYIOUIWX BLICOKOA BbIMUCAUTENBHOW NPOW3BOANTENBHOC-
W NpY MYHUMYME SHepronoTpebneHua.
CepuA ogHo4YvnoBeIX nepepartyukoe MAX2900 ({http://
pdfserv.maxim-ic.com/arpdf /MAX2900-MAX2904 . pdf) MOLWHOCTbIO

C
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200 mBT paboTtaeT B ISM-auanazoHe {Industrial /Scientific/Medical -
902-928 My, B CLUA 1 868-870 MI'y, B EBpone) v BeINOAHEHa B 28-

MNMAXIW

BHIBCAHOM 5x5 MM QFN. B Takom HefonbWOM KOpnyce cocpeaoTode-
Hbl BPSK, OOK, ASK 11 FM-mMoaynaTop, MOAYAALWOHHBIN (hrabTp, FYH
¢ tank circuit, 8-kaHanbHbIA cuHTe3aTop ¢ ®AMNY v 200-MunaveaT-
THHIF YM. MakcrvMansHan BEIXOAHAR MOLHOCTE NPKY HANPSOKEHWK M-
TaHvsa 4,5 B pocturaeT +23,5 abm (notpebnaemMuliid Tok 150 MA), a
npy 3,0B 17 abm (75 MA). 3TOro A0CTAaTOMHO AR CBA3K HA PACCTORA-
HWK A0 1 MWAKW B CUCTEMAX TENEMETPUK, OXpaHel, aBTOMATU4ECKOro
AocTyna u T.n.

®upma Sipex (http://www.sipex.com)

< = . BeInycTina ceprito MMC SP3490 nonHo- n
~ C|Mv nonyaynnexkcHsIX TPAaHCUBEPOB NOCneno-

vlwp BaTeneHoro nHTepherica RS-485 ¢ Hanpa-

XeHuweM nuTanua +3,3 B 1 BCTpOEHHOR
3AWMTOR OT CTATMYECKOrO 3neKTprdectea (2 kB
ESD). B cepri UMeloTCA Kak BbICOKOCKOPOCTHBIE

RERR|
UE% nonHoaynaekcHsle SP3490, SP3491 co ckopoc-
“ﬁ:i Teio ofMeHa 10 M6/c, Tak ¥ 3KOHOMUYHBIE BApK-
Wz aHThl SP3492 (2,5 M6/c), SP3493 (250 k6/c),
suseno (] notpebnawowpe scero 1 MKA B pexuvMax oxuaa-

ann [
HWA. MrKpocxeMbl NOAAEPXBAOT Nocnenosa-

TenbHble NpoTokonbl RS-485, RS-422, umelot
NPpUEMHUKK C

SPEED D- anddepeHum-
VMO ANbHBIM BXOA0M
VPO - D+ yyBCTBUTENEHO-

oF - cThio +200 MB 11
COBMECTUMbI M0

YPOBHAM CUrHA-

NOB 1 pacnoso-

SUSPND XEHWI0 BHIBO-

OB C pacnpoc-
TpPAHEHHBIMIK 5-
BONbTOBbLIMMK
WMMC aHanorvyHoro HasHa4veHwd. Beinyckaeman aTol xe urpMoi
Hepoporas MMC USB-uHTepdelica SP5301 oSecnedveacT noayayn-
NeKcHBI 0OMeH Ha ckopoceTax 12 (ISDN, nprHTepsl, 38yK) 1 1,5 M6 /c
(knaBwaTypa, Mellb, MTPoOBaA Nepudepya) NpKy Toke noTpetneHusa He
fonee 6 MA (MK 20 HA B pexuimMe suspend).

LUudpoeblie nporpammMupyemsbie no-
TeHumomeTphl Digitally Programmable
Potentiometer (DPP™) <¢upmMbl
Catalyst Semiconductor (http://

RCY RERR RSEQ VP VM

CATALYST

|
R CAT5113
UG ——
Nonvolalile thu:
| Mermony
™G | cws I
Sy ur—
Powar On Racall RL N
mo—H Mooy
Gl!lD
=
CAT51 1 1 Powe: Dn Rscsll

T
GND

FOBAN TEAHUKA N TEKHOAOIAY

www . catalyst-semiconductor.com/iko bld page.cfm) CATS5111 un
CAT5113 umeioT no 100 AWCKPETHBIX «MONOKEHUA» UK LWAaros NamMe-
HEHWA COMPOTHMBAEHKWA K YNPABNAKITCA 4epe3 NpocTol 3-NpoBOAHONR
undposor nHTepderic Up/Down - Increment - CS. OT1av4me oT aHa-
NOFOB 2aKNI04YAETCA B TOM, 4TO «MNONOXEHME ABKKKA» COXPAHAETCH BO
BCTPOEHHOW 3HEProHe3aBMCUMOW NaMATK, T.e. He TEPAETCA NP BbIK-
MIOYEHWW NMTAHWA 11 ABTOMATWYECKK BO30OHOBAAETCA NpKY BKAOYe-
HUKY nvTaHua. CAT5111, kpomMe Toro, MMeeT BCTPOEHHLIR Bydep-no-
BTOPWUTENb HANPAXEHWA, NO3BONSOLWNA NPUMEHATE 3TY MUKDOCKEMY
KaK NpeLy 3VOHHBIF TPexBLIBOAHBIA AeNUTENs HANPAXEHWA C BLICOKON
HArPY304HOKH CROCOBHOCTHIO. 3TW MUKPOCXEMBI MEIOT HEBHICOKYIO
ueHy ($0,7 B onToBeix nocTaskax oT 1000 WT.) U KaK HENb3A Ayywe
NOAXOAAT A8 CHMCTEM C ABTOKANWOPOBKOM, AUCTAHLKOHHBIM YNpag-
neHvem 1 T.n. MNpK HanpsaxeHu nvntadua 2,5...6 B notpebnaembli
TOK He npesbiuaeT 100 MkA. O6pasipl MUIKPOCKXeM MOXHO HecnnaTHo
3akalaTe NpAMO Ha caWTe no aapecy http://www.catalyst-
semiconductor.com/iko _bld page.cfm?id=47

BUC AN10E40 Anadigm™ - nepsbi
NPOAYKT CO3AAHHOR BCero 2 roaa Hasapn,

. aHrauvickol ¢wvpmel Anadigm Ltd. 31o
d &2 KOHbMUr

&5 rm YpUpyeMas nonb30EaTenem
aHanoroeas Marpuua (field-

Config. Logic :H Corfiguralion Dala Shift Regisler |
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programmable analog array / FPAA), cogepxaluan 20 «<KoHdUrypu-
pyemMblx aHanoroeblx 610K0B» {«configurable analog blockss - CAB).
Kaxapit CAB copepxait OV, KoMnapatop, MaTpuLy Ua 5 KOMMYTHPY-
eMbIX KOHAEHCATOPOB, a BCe BMecTe ofpamneHs NporpaMMypyemMol

__ Global Quiputs

TEYY
Ul O e

Local Outpuls

Local Imputs
]

Local Routing Connections

Global In—|_

Configuration Memory (SRAM)

NoAb30BATENEM NOKANLHOK K 06Lel KoMMyTauueld. JononHuTensHo
WMEIOTCA 13 aHaNoroBbIX AYEeK BBOAA-BLIBOAA Ha OCHOBE HEMMAOXWMX
QY (nonoca earHWYHOro yorneHra 10 MU, ckopocTs W3MEHEHWA
BbIXOAHOTO HanpaxeHua 20 B/mkce, koadduumeHT rapmoHuk 0,015%,
YpOBeHb COBCTBEHHBIX WYMOB -94 ABA no oTHoweHwio K 1 B), napa
«3anacHelx» OY, nporpaMmMupyeMblid 8-paapaaHbii KCTOMHWK ONOPHO-
ro HanpsxeHra Vief 1 4 TakToBbIX reHepaTopa, KOHpUrypauroHHas
namate (SRAM) v koHTponnep. AnAa asToMaTW3auui NpoeKkTUpoBa-
HW#, KOH(VIYpUpOBaHWA K 0TAaaKK pa3pafoTaHa pacnpocTpaHaeMan
GecnnatHo (http://www.anadigm.com/software.html) nporpamma
AnadigmDesigner, 6narogaps KoTopoi 6ykBansHO 3a MUHYThI BO3-
MOXHO CO3faHWE pa3Horo poaa ycTpoicTs {yeunutenel, GvabTPOR,
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FIOBAY TEXHAKA U TEXHOAOTUA

MOAYNATOPOB, AEMOAYNATOPOB, 9KBaNai3epoB, reHepaTopoB CHrHa-
noB, orpaHvynTenel, aAnddepeHunaTopoB U Ap.) CTaHAAPTHLIM A8
Windows-npunoxeHvh METOAO0M NepeTackvBaHWA «MbILIKOW» (drag-
and-drop) coOTBETCTBYIOLMX GYHKUMOHANBHBIX «KyO1KoB» (IP-Moay-
nelt) U3 npunaraemolt GrubanoTtekn. MoayyeHHas KOHMUIrypaumsa Mo-
XeT 3arpyxaTsea kak B M3Y, Tak 1 onepatneHo (3a 100 MKC) «Ha neTy»
W3MEHATbCA BHELHUM KOHTponnepoM. brubnavoTeka IP-Moayneli no-
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CTOSIHHO paclumpsaeTca, a B koHue npowwnoro roaa AnadigmDesigner
AononHeH MoayneM cuHTe3a ¢uabTpos Anadigm FilterDesigner
v.1.5.0, no3sonaowuvm onepaTrBHO NPOEKTUPOBATL U METOAOM «MNe-
peTackvBaHua» peannsoBbiBate OHY, GBY, NP, PO Bnaote Ao 20
nopsaka. FilterDesigner MoxHO KMCNonb30BaTh W OTAEALHO - ANA On-
peaeneHns OTHOCUTENBHBIX YacToT cpe3a 1 A0BpoTHOCTH PULTPOB
YebuilweBa, BaTttepBopTa, Beccena no 3agasaemoit AYX. 3arpyanTb
FilterDesigner (1,38 MB) moxHo 6ecnnaTtHo no aapecy http://
www.anadigm.com/FD1.5.0.exe . AN10E40 BbinonHeHa B 80-BbiBOA-
HoM kopnyce 80 LQFP (17x17x2,45 mM), nuTanve 5 B, 22 MA.
Maxim Integrated Products (http://
/VI/JXI”I www. maxim-ic.com) npeacTtasria gucn-
nelHbl apaisep MAX6951, KoTopbiii
no3sonfeT ynpaenaTe A0 8 uMbPOBLIMY 7-CErMEeHTHBIMU CBETOANOA -
HbIMW MHAWKATOPaMK AW TWHEVKOW A0 64 AU CKPEeTHBIX CBETOAUOAOB
¢ o6wmmMKn katogamu. MMC coaepxuT hex-aekoaep (0-9, A-F 1 Tou-
Ka), MyIbTUNAEKCOP AVHAMUYECKOA MHAWKALWK, CBETOAVOAHbIE Apali-
Bepbl (Tok A0 40 MA) 1 cTaTtuyeckoe O3Y ana xpaHeHUs Koaa Kaxaor
undpel. JaHHble nepeaaloTcs no BbICOKOCKOPOCTHOMY (26 MITy) 3-
npoBOAHOMY nocneaosatensHomy SPI™, QSPI™ van MICROWIRE™-
COBMECTVMOMY WHTepdericy 16-pa3paaHbIMK cnoBaMu: cTapwve 8
pa3paAoB ONpefensioT PexXuMbl, a Maajwne 4 - Kof COOTBETCTBYIO-
wert undpel (0-9, A-F). Monb3osaTenb MeeT BO3MOXHOCTb AWCTaH-
LMOHHO 3aAaTh PEXVM A8 KaXA0ro 13 8 3HaKOB - BLINOAHATL hex-
AeKOAVPOBaHWEe WK HeT (T.e. BO3MOXHO CMeLlaHHOe ynpaBneHe 7-
CErMEeHTHBIMW LMbpaMu 1 AMHERHBIMK LIKaNaMK), BKIIOYUTL PEXM
«MUraHWA» C 3afaBaeMol 4acTOTOW, BLINOAHWTL 16-arosoe ynpas-
neHwe ApKOCTbIO. JAf CHXEHWS MMMNYAbCHBIX MOMEX OT AUHAMKYeC-
KOW UHAVKALWK (KOTOPYIO MOXHO CYHXPOHV3VPOBATh Kak BHYTPEHHUM,
TaK U BHELUHWM TaKTOBbIM reHepaTopoM) TOK ApaiBepoB MMeeT orpa-
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HUYEHHYIO CKOPOCTb M3MeHeHa 35 MA/MKC. 3TO Nepeblil gpaieep,
oBecneuyuBaloLLlMii HOPMalbHOE CBeYeHUe CBEeTOAMOAOR NPU Ha-
NpsXeHUU NUTaHus ecero Ha 0,6 B Gonblwe, YeM HanpsXeHue Ha
cBeToAMoze (Takolh pPexurm AaeT 3KOHOMUWIO NOTpeBAAeMol MOLLHO-
¢V A0 65% Mo cpaBHEHWIO ¢ 06bIYHBIMIK ApaiiBepamMu) - A0MYCTUMBbIIA
AvanasoH 2,7...5,5 B, notpebnsemblii Tok 10 MA B pabodemM naun 62
MKA B cnswem pexvime. KoHCTPYKTVBHO ApaliBep BbINOMHEH B Mano-
rabapuTHOM nnaHapHoM 16-BbIBogHOM Kopryce QSOP. LleHa B onTo-
BbIX napTuax $4,6.
International Rectifier (http://
|nferngﬁong| www.irf.com) paspabotana HoBsle UMC
. IR2156, IR2167 BLICOKOYACTOTHOIO 3/1€K-
IQZR Re(:’[l]tle[’ TPOHHOTO GannacTa KOMMaKTHBIX namn
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JIHEBHOrO CBEeTa, KOTopble Bee GoMblue 3aMeHsIoT 0Obl4HbIE NamMbl
HaKanWBaHWA W CTapble NaMnbl AHEBHOrO CBETA BBWAY BbICOKOW 3KO-
HOMWYHOCTW W OTCYTCTBUA «MUraHKWA» CBETOBOro notoka. IR2156 co-
NEePXUT Kak CxeMbl ONTYMANBHOrO YNPaBNeHN S pexyMaMiy (Noaorpes-
noaxur-paboTa-BLIKIIO4YEHWE, NAPAMETPbI KXA0T0 13 KOTOPbIX - TOKU,
AAVTENBHOCTK, YacTOThl - 33AAI0TCA BHELWHVMU 3N1eMeHTaMn) 1 3a-
LWMThI, TAK U BLICOKOBONBTHLIE ApaBepbl MOMYMOCTOBbIX Kntloder M1,
M2 (IRF730). 3Ta MUKpocxeMa NpUrogHa 1 Ana ynpaBieHWa raaore-
HOBBIMW NaMnamu Bbicokol apkocTv. UMC IR2167 pononHeHa ele v
CXeMOlt aKTVBHOW Koppekuvn KoadduumeHTa mowHocty (PFC - Power
Factor Correction). JAns ynpow,eHWa U yCKOPeHWs NpOoeKTUPOBaHUS
3MeKTPOHHBIX 6aNNacToB A9 naMn pasHoW MOLLHOCTK W TUNa pa3pa-
6oTaHbl Kak aeTanbHble pekomeHaauur Reference Designs (http://
www.irf.com/forms/eltdk.html), Taxk 1 MO CANP IRPLBDA2
(International Rectifier Lighting Ballast Design Software v.2, http://
www.irf.com/whats-new/nr011108.html), obecneynsatoliee Ha NATH
lwarax NO4TW MOMAHYIO aBTOMATU3auMio MPOEKTVPOBaHWA BNIOTL A0
nepevHs 31eMEeHTOB CXeMbl U pUCYHKa nedvaTHol nnatel. CAMNP ce-
roaHa noaaepxveaeT 36 TMNOB namn 1 7 pasnnyHbIX KOHUrypaumi
HannacTa, a TaKke AaeT BOIMOXHOCTL A00aBNATL HOBbIE. Bonee yem
20 napaMeTpoB, BKIOYaA YaCTOTY, HANPAXEHUEe, TOK U HOMUHA/bI KOM-
NoHeHTOB BbIBUpaloTca nonbaosartenemM. MporpaMma Takxke Npu He-
06X0AVMOCT NPOEKTUPYET KATYLLIKY WHAYKTUBHOCTY 31EKTPOHHOrO
6annacTa. IRPLBDA2 pabotaeT nog Windows 95 1 cTaplue, a aoc-
TynHa GecnnaTtHo no aapecy http://ec.irf.com/ec/adirect/

ir’cmd=eDownloadBallast
ropa caenana npopwB (http://
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pocxema WTS701 ctOuT meHbiue $10, Ho

no3eonaeT NpeoHpa3oBLIBATL B PeabHOM

BpeMeHW TekcToBbIA darin B ¢popmaTe

ASCIl v Unicode, noctynaiowmii yepes

nocneaoBaTenbHbIi SPI-nopT, B NporaHo-

CUMBIM 3NEKTPOHHBIM «AVNKTOPOM» aHano-

roBulli 3BYK 6€3 AOMOAHUTENBHBIX CUT-

HaNbHBIX NPOLECCOPOB, MAMATH, KOAEKOB

Wnn yeunutenei (TpedyeTca TonbKo 8-OMHbIA AvHaMUK). Mykpocxe-

Ma BbinosHeHa B 56-BbiBOgHOM Kopryce TSOP, nuTaeTca OT UCTONMHU-

Ka HanpsxeHueM oT 2,7 ao 3,3 B, notpebnseT 35 MA B pabodem pe-

XUMe UK 5 MKA B pexrme oxuaaHua. He Tonbko hoHeMbl pasHbix

A3bIKOB, HO W 3BYKOBbIE 3KBMBANEHTBl CMELUanbHbIX CUMBOMOB (UC-

NoNnbL3yeMblX B 31eKTPOHHOM MOYTe UK YaTax) Nonb3oBaTelb MOXET

3aHEeCTV BO BCTPOEHHYIO namsATb. Mukpocxema npepHa3HadeHa pas
ABTOMATUYECKUX UHHOPMALMOHHBIX CUCTEM, UFpYLLEeK U T.1.

Sound Blaster® Extigy™ -

COE ATIN g_r___@. nepBas BHELHAR 3ByKoBas Kilip-

e LCLE /L LW LS, Ta dupmbl Creative (hitp://

www.creaf.com), noakniovae-

Mas Kk MK yepes USB-nopT.

YHacneaoBaB nydlive 4epTbl

BHYyTpeHHWx PCl-kapT cemel-

ctBa Audigy (cMm. «PX» Ne5/

2001, c.5, 6), B yacTHOCTW, 24-

pa3paaHbii LLAM ¢ vacToTow

avckpeTudaunmn 96 kly, oHw

cHafXeHbl yxe 1 Takumu xe ALLN (24/96, B oTanuve ot 16/48 y Audigy;

npr4emM MUKpPoGOHHBIK BXoa 060pyaoBaH 0TAebHBIM 24-paspaaHbiM

ALIM), no3sonsowmmm oundpoBbiBaTh HGOHOrPaMMbl aHANOrOBbIX WC-

TOYHWKOB C HecnpelefeHTHbIM Ana HenpodeccoHanbHoro (LeHa

Extigy™ B CLUA $150) ycTpolicTea Ka4yecTBOM - oTHoleHne C/LLU ao-

cturaeT 100 ab, a k0addruMeHT rapMoHK He npesbiwaeT 0,006%.

Kpome aHanorosbix BXOJI0B 1 BbIXO0B UMetoTea USB, undposbie Ko-

akcuanbHble 1 onTndeckre S/PDIF (c noaaepxkor pexrma 24/96), a

TaKxe MIDI In/Out. YeTpolicTBo cHabxeHOo BCTPOEeHHbIM annapaTHbIM

undpoBbIM CUrHaNBHBIM NpoueccopoM (DSP), KOTOpbIA BbINOAHAET

6ea aarpyaku npoueccopa MK aekoavposatve Dolby Digital®, koH-

BEPTVPOBAHUE 4ACTOT AVCKPETUIALUMK, «BUPTYANM3aUMIo» N0 TEXHO-

norvm CMSS® (Creative Multi-Speaker Surround™) - npeo6pa3osa-

HWe MOHO K cTepeodoHorpamMM B 5+1-kaHanbHble (Ncesao Jomatlu-

HWIA TeaTp), pa3Hblie aaropyTMbl 3D-3Byka (B T.4. EAX® ADVANCED

HD™). 3amedaTenbHo, 410 Extigy™ MOXHO MCNoNb30BaTh U OTAENBHO

OT KOMMbloTEPA (NPW STOM MHOTUMIK QYHKUMSMK MOXHO YyNPaBaATh C

nynbta MK 1Y) - kak aBToHOMHbIV aekoaep Dolby Digital®, npouec-

COp NPOCTPAHCTBEHHOT O 3BY4aHWA ¢ Npeofpa3oBaHreM cTepeo B 5+1,
S/PDIF koHBepTep 1 ap. PaaMepsbl 19,5x20,5x3,9 cM, macca 650 r.

KonpeHcaTopHbii MukpogoH C3000B BceMUpPHO M3BECTHOW aB-

ctpuiickon AKG (http://www.akg-acoustics.com/english/

microphones/index.html) npy «6loaxeTHoOM» LeHe o6ecneynBaeT Ha-

cTofillee CTyAMAHOe KavyecTBO, YTO AenaeT ero

nNpYBAEKaTeNbHBIM HE TOMBLKO ANA KPYMHBIX, HO U

AN AOMALIHUX CTYAWH 3BYKo3anucey. OH OTAWYHO

CnpaBnfeTca Kak C BOKAOM, Tak U ¢ 6OALLIMH-

CTBOM aKyCTWYECKNX MY3bIKabHbIX MTHCTPYMEHTOB

- r’MTapow, CKPUMKOW, BUOSIOHYENBIO, POANEM, CaK-

coHOHOM, TPOMBOHOM, BANTOPHON, KNapHETOM,

6onbluMM 1 ManbiM HapabaHamy, Tapenkamu.

JNaBcaHoBaa no3onoyeHHas MemBpaHa apameT-

pomM 1 aoiiM obecnednBaeT KapaAoOWAHYIO avar-

pamMMy HanpaBEHHOCTY, MOAABNSIOLLYIO THIIOBbIE

akycTudeckre nomexu B cpegHem Ha 30 ab, wu-

POKWIA 4acTOTHBIM Avana3oH (20 My - 20

KIy). NMuTaHrne MOXHO OCYLLECTBAATL OT

GaHTOMHOrO MCTOYHWKA HanpsxXeHUueM

oT 9 ao 52 B, 6ecTpaHchHOpPMATOPHBIN

BbIXOJ, UMEET BHYTPEeHHee COnpoTWBe-

FIOBAY TEXHAKA U TEXHOAOTUA

Hve 200 OM (pekoMeHnayemas Harpy3ka He meHee 1 kOm), aKBMBa-
NEHTHBIM YPOBEHb COBCTBEHHBIX aKyCTU4eCKUX WymoB 14 ABA, mak-
CUManbHBLIK YpoBeHb 3BYKOBOro AasneHva 140 ab (T.e. auHaMuyec-
KWiA guana3oH 126 aB), npy 8Tom KO3GPUUMEHT rapMOHKK HE NPEBbI-
waeT 0,5%. OTHOCKMTENBHBIY YPOBEHL 3N1EeKTPUYecKUX LyMoB -80 ABA,
YyBCTBUTENBHOCTL 25 MB/Ma. MiMeloTea aTreHioaTop, 3arpybnaiolmii
YyBCTBUTENBHOCTL Ha 10 AB 1 poBOAALMIY BEPXHUI Npeaen 3BYKOBO-
ro aasneHua ao 150 ab, a Takxe ®BY c yactoTolt cpe3a 500 My 1
KpYyTU3HOW cnapa AYX 6 ab/okTaBy, ycTpaHsatowmii adpdekT «<npuasl-
XaHVf» Npy 3anucuy Bokana. Paamepbl 160x57 MM, Macca 320 r.
Hosas MuHuctepeocucrema JYC FS-DS1000R (http://www.jvc-
victor.co.jp/english/products/compo/FS-SD1000-S.html) otamyaeTca
He TONbKO CTWABHBIM AM3aHOM. Ee akycTudeckas cvctema cocTouT
13 60-saTTHOro cabeydepa ¢ 17-caHTVMETPOBLIM KOHVYECKUM AUHA-
MHKOM (23x30x31 cM, 7,7 kr) 1 ABYX 15-BaTTHbIX DOKOBBIX KOMOHOK
ocofoit koHeTpykumn DD Speaker (Direct Drive stick Speaker van
CTepXHeBOW AMHAMKWK C HENOCPEACTBEHHBIM NPVBOAOM, KOHCTPYKLMA
3allyLeHa ABeHaauaThio naTeHTamu). Vix anddy3op BLINOAHEH B BUAE
NPAMOYTOAbHKKA W3 NOAWMEPHOW NASHKW WWPUHOW 1 1 ANMHOW 9 M
co cnerka pyudneHolt NOBepXHOCTHIO (NPOodUNb - peaynbTaT KOMMbIO-

TEPHOro MOAEAMPOBaHUA), MO NEPUMETPY KOTOPOro B NOE MOLLHOMO
HeoarmoBoro marbuTa (3x1,5x13,5 cM) pacnonoxeHa pasaeneHHas
Ha /IBe 4acTW KaTyllka. 3Ta KOHCTPYKUWA NOMeLLeHa B LWIMHAPUYeC-
KWIA Kopnyc avameTpoM 5 1 BeicoTor 30 cm (Bec 0,52 kr). Takas KoH-
CTpyKUMa ofecnedrBaeT nonocy BOCNPOW3BOAUMBIX HYacToT oT 90 My,
(HKxe paboTaeT cabydep) Ao 30 kM, NpK HEOOLIYHO LWKPOKOL Anar-
paMMe HanpaBNeHHOCTW, B pe3y/bTaTe Yero ToHasbHbI BanaHe v
AeTanupoBKa MOYTU HE 3aBUCAT OT TOrO, KAaK CTOAT KOMOHKW W rae
pacnonoxeHsel cnywaTteny. OcTanbHble 31eMeHTbl CUCTeMbI TUMUYHBI
1A COBPEMEHHOro «BioaxeTHOro» 3syka - CD-R/RW-coBMeCcTUMBIM
CD-nneep 1 ctaHaapTHblii FM/AM TioHep (30x21x7,5 cm, 3 kr).
MynsTuMeaniHbI Nneep Samsung Photo YEPP YVP-P300 (http:/
/www.samsungelectronics.com/digital_audio_player/photo_yepp/
YVP_P300.html) otnnyaeTca ot apyrux MP3-nneepoB TeM, 4TO Kpo-
Me NpourpbIBaHUA 3BYKOBLIX (aiinos B popmaTax mp3 u wma ymeet
BOCMPOW3BOAWThL Ha LBETHOM 1,8-aioliMoBoM XK-aucnnee (560x220
nvkcenelt) ¢potorpadun B dpopmaTte jpg, cnoBa neceH WM apyrue
TeKcTbl, a Takke ¢aitnbl B popmare SMIL (Synchronized Multimedia
Integration Language) - «cnaialioy», CHHXPOHWU3MPOBAHHBIE C MY3bl-
KO 1 TekcToM. Nx npeasapuTentHo Heobxoavmo co3pats Ha MK u
yepea USB-uHTepdelic 3arpyanTs BO BCTPOEHHYIO 64-Merabaii THylo
namsaTh AKX AONOAHWTENBLHYIO BHEWHIo SmartMedia Card. YcTtpow-
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HOBAN TEXHUKA U TEXHOAOTUA
CTBO MOXET BbINOAHATL U GYHKUMK AVKTODOHA - 3anvch Pedr Npouna-
BoauTca B ¢opmate ADPCM. Pa3mepbl YVP-P300 66x104x24 MM,
Macca 115 r, BpeMs HenpepbiBHOW paboTbl OT ANTWIA-MOHHOTO aKKy-
mynaTopa 3,7 B/1300 MA-Y - 6 yacoB ¢ BKIOYEHHBIM K 10 YacoB ¢
BbIK/IOYEHHBIM AWCNIEEM.

Hogelwasa paapabotka B MUpe MOBUABHOW COTOBOM CBA3N Ha3bl-
BaeTcA Multimedia Messaging Service (MMS) - cnyx6a MyabTiMe-
AViAHbIX cooblennii (http://www.mobilemms.com). MMS npeacTas-
naeT coboli cepuc, NoaobHbI SMS (Short Message Service - ciyx-
6a KopoTKMX cooBLLeHUlt), HO OTAUYAeTCA NPUMEPHO TaK Xe, Kak
Windows ot DOS. OHa cylllecTBEHHO paclLpaeT cepBrC MOOWABHOM
CBA3K, NPeA0CTABNAA BO3MOXHOCTb OTNPABKK MYALTVMEAUHAHOrO Co-
obueHns ¢ MobuabHoro MMS-TenedoHa Ha Takol xe uan Ha e-mail.
MMS MoxeT coaepxaTb BUASOKAWNLI, 3oBpaxeHre, GoTorpaduio,
ronoc, My3ablky, GopMaTMpOBaHHbIl TekcT. Hosaa pa3paboTka aBna-

eTCA NTOrMYeckM Npo-
AOMKEeHVEM pa3BuUTHA
TexHonorvm SMS v He
ABASETCA pacLUPEHK -
eMm WAP. Pa3amep ne-
penaBaemblix coobLue-
HWA MOXET AocTUraTh
100 KB, B oTAuuue oT
SMS c ero 41cTo Tek-
CTOBbIM OFpaHVyeHu-

NDKIAA”

eM B 160 3HakoB. Ce- "ronmormie PropLE

roaHs MMS nopaepxu-

BalOT ABE MOAEN COTOBbIX

TenedoHoB - Ericsson T68 n

Nokia 7650 (o6a nosas1anch

B KOHUe 2001, paboTaioT B

GSM 900/1800 v koHkypupytloT ¢ MMS-nepBeHCTBOM, Kak MapkoHy
v MNonog). MNepBbiii MeHble K nerde - 101x48x19 mm, 85, a BTOpoOi
maccuBHee - 154 r, HO 3aTO COAEPXUT BCTPOEHHYIO UM dpPOoBYIO PoTO-
Kamepy, cnocoBHylo aAenath CHUMKK ¢ paapelueHrem 640x480 nvkce-
NOB 1 24-paspaaHoli rnybuHoi useTa, a B 0BECOK - AVKTO(OH. Ero
avcnnei 176x208 nukceneit (35x41 MM) cnocofeH BOCNPOM3BECTH
4096 upeToB (y Ericsson T68 - 256 ugeToB). CoeayHeHne oboux ¢
KoMnbtoTepom - GecnposoaHoe (Bluetooth).

MuHuaTiopHble aHTeHHbl Gpupmbl Phycomp (http://www.phycomp-
components.com) BLINOMHEHB! B KOPMYyCcax M3 HETOKCUYHOW KepaMu-
KW A1 MOHTaXa Ha NOBEPXHOCTW W MNO3TOMY TEXHOMOMMYHEE W cTa-

funbHee NPoBOAOM-
HBIX UIW «NEeYaTHBIX».
BapuaHT ana cuctem
NO31LMOHWPOBaHKA
GPS-CP (1,575 ITw)
nmeeT pa3amepsl
12x12x4 MM 1 npu
Kpyroeow nonsapuaa-
uuy obecnevmBaeT
MaKcMMasbHOe YyCu-
nenve 3 dBi, VSWR
2,5 u nonocy 6 My,
a BapuaHT ana
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Bluetooth®/WLAN 13x6x6 MM, 1,5 dBi, VSWR =2 1 nonocy 100 MI'u.

Heb6onbwana (786 KB) nporpamma Vextractor v.1.4 (http://
www.vextrasoft.com) no3sonseT o4McTUTL U NpeoGpasoeaTts U306-
pa¥eHue NMPUHLUNUANBHBIX CXEeM, APYruX YepTexeil u Tonorpa-
pUYecKUX KapT U3 ToyeyHbix popmartoe bmp, gif, tif, jpg, pcx e
BeKTOpHbI dopmar (dxf, dxb). MpryeM aenaeT 310 Nydwe, 4em
6onee rpoMo3aakre «<BekTopraaTopbl» Corel Trace 1 Adobe Streamline
- IMEeTCA 1aXe BO3IMOXHOCTb «MPUBA3KW» PACNO3HAHHBIX OPTOrOHANb-
HbIX AVHWIA K 3a/1laBaeMoli KoopAHaTHOW ceTke. B npeoBpa3oBaHHbIx
yepTexax Bce SIMHUU POBHbIE U OAWMHAKOBOW TOMLIMHBLI, W OCTaeTCs
TONBKO NOXeENaTh pa3paboTdrkaM AONOHUTL vextractor MogyneM pac-
No3HaBaHWA PE3VCTOPOB, KOHAEHCATOPOB U APYTMX PAANOKOMMOHEH-
TOB A1 3KCMOpTa MPAMO B MPOrpaMMbl aHan3a 3NeKTPOHHBIX CXEM.

JoBrTensm aHanoroBoro «1amMmnoBoOro» 3ByKa 1 3ByKopexuccepam
6yaeT vHTepecHa nporpamMa Vintage Warmer ¢upmMbl PSP
Audioware (http://www.pspaudioware.com), koTopas Ha MK knacca
Pentium 300 c O3Y 128 MB aMynupyeT 3 dekTsl 04HO- 1 MHOrono-
NIOCHOW KOMMPECCHU, NIABHOMO OrpaHnY4eHUs ¥ ApYrux, XxapakTepHbIX
KaK AN NaMroBbIX YyCUAWTEeNer, Tak 1 ANA CTYAWAHBIX aHanoroBbIX
marHuTodoHoB. OHa BbinoaHeHa B Buae VST navm DX-nnarvHa
(PSP_VintageWarmer.dll) K nonynspHbIM nporpamMamM o6paboTkit 3By-

ka Cubase 3.6, 3.7, 5.x, Nuendo 1.5, Cubasis VST, WavelLab 3.x 1
ap. Mutepdelic kak «<nepeaHel», Tak K «3agHel» BUPTYaNlbHbIX NaHe-
nett obopMNeH B pETPONaMNOBOCTYANKHOM CTUME CO «CTPENOYHBIMU»
VU-MeTpamMu, «TymBnepamun» 1 KpyrabIMU py4KkamMy peryinpoBky ag-
dekToB 1 Kanmbposku. B 6ubanoTeke npeaycTaHOBOK MOXHO Bblf-
paTb nobyio 13 29 TMNOoBLIX - Kak AN GUHANBHOrO MacTeprHra, Tak
W ANS OTAENbHBLIX TUTapHbIX, BapadaHHbix, BacoBbIX M Ap. KAHANOB.
HJdemo Bepcua Vintage Warmer aoctynHa ¢ aapeca http://
www .pspaudioware.com/download/demos/PSPvwDemo.exe . Ecau
f6yaeTe Ha 3TOM caiiTe, He 3abybTe NMPUXBATUTL CTOMb XEe CTU/b-
Hyio 6HecnnaTHylo nporpammy Vintage Meter http://
www.pspaudioware.com/download/full/PSPvm.exe , aMyaupyiowyto
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cTepeodOHVYEeCKWA CTPeNOYHbIN VU-MeTp A NMKOBLIK U3MepuTeb
YPOBHA C peryivpyeMbiMy BpeMeHeM WHTErpyvpoBaHWs, BO3BpaTa,
YPOBHAMUW 1 NPOM.

B npoTvBOBEC 3anajHbiM KOMMEpPYECKWM yaydllaiaepam KoM-
NbIOTEPHOro mMp3-3ByKa OT TaKUX M3BECTHLIX GUPM Kak Steinberg,
Sonic Foundry, Arboretum, FxSound (DFX), pyMbIHCKWIA CTYAEHT W
3HTy3uacT-pagronobutens AapuaH paspaboTan ceoli HecnnaTHbii

DFX-nopoBHbIl
naarMH-ynyywan-
3ep K Winamp, ko-
TOpbI OH Ha3san
Enhancer. Ceroa-
HA MOCNeAHAR BEP-
cua 0.17, dann
Bcero 82 kunobaii-
Ta AOCTyneH c
http://
www.publi.ro/ady/
file/dsp_enh.zip.
OH HUYYTb He XyXe
KOMMEPYECKK X
aHaNoro., ano He-
KOTOPBIM NO3WLK-
AM faxe nydwe:
TONBbKO B HEM ECTb IMMWTEP, NAABHO CrAaXWBAIOLWLWIA peakue, HO pe-
Xylume cnyx UMdpoBble «MUKK», a TakKe NPeaycMoTpeHa peryampos-
ka Temb6pa BH/HY He ToAbKO Mo YpOBHIO, HO 11 MO YacToTaMm pasaena.
Kak 1 Winamp, Enhancer aonyckaeT uameHeHWe BHELHWX 060104eK
- CKYHOB, HECKOJIbKO AECATKOB KOTOPBIX YXXE NpUciaHbl MHOMO4YMCIEH-
HbIMW NOYUTATENAMI 3TOTO NAarvHa U BbIIOXeHbl AIPUSHOM Ha CBO-
eM calite B pa3pene http://www.publi.ro/ady/skins.htm. Cneuwans-
HO AN19 MY3bIKAaHTOB OH Xe pa3paboTtan nporpammy Real time guitar
effects (apxuB http://mww.publi.ro/ady/file/effects.zip - 85 kunobarit),
BbIMONHAIOLLYIO B peasbHOM BpemeHn Ha MK co 3BykoBol kapTolt Ta-
kve ruTapHele agdekTsl, kak Distortion, Tremolo, Vibrato, Pitch, EQ.
Ho ocobbiit HTepec anga diTatenelt «Paauoxo66u», HECOMHEHHO, Bbl-
30BET ellle oAHa Nporpamma, paapaboTtaHHas AapraHom - Multi Meter
0.03 (http://www.publi.ro/ady/file/mm.zip - apxuB 105 kunoGaiT).

Ona paboTaeT noa windows 9X Ha MK He Hxe 486 ¢ nonHoaynnek-
CHOI1 3BYKOBOI KapToii U NO3BO/AET U3MEPATL CONPOTURIEHUE pe-
suctopoe ot 1 Om no 10 kKOM, eMKocTb KOHgeHcaTopoB ot 0,01
Ao 1000 Mkd, a TakKe UHAYKTUBHOCTD. [18 U3MEPEHWA MEXY Bbl-
XOA0M W ABYMA (NEeBbIA U NPaBbIli KaHabl) BXOAaMK 3BYKOBOW KapTbl
NOAKNIOYAETCA NpPOCTEasn cxeMa Ha OAHOM pe3ucTope (CM. puc.),
KOTOpLIM BMecTe ¢ naMepaeMbiM anemeHToM (L, C unn R) obpaayet
AenuTens HanpaxeHys. MporpamMma GopMUpyeT Ha BbIXOAE 3BYKOBOM

il Multi Meter 0.03 |

FIOBAY TEXHAKA U TEXHOAOTUA

KapTbl 0AHO- (NpU N3me-

Your Piece here (Lor CorR) peHun R) wan aByxTO-

HaneHoe (Npu naMepe-

I T HuK L nnn C) Hanpsixe-

HWEe, aHanu3upyeT ero

ocnabneHue 1 cABWr No

daze (Mexay BxoaamMun

1 NpaBoro W NeBOro kaHa-

NOB) U Ha OCHOBaHWW

3TUX AAHHBIX BLIYMCAAET CONPOTUBASHUE, EMKOCTb WA MHAYKTUBHOCTb.

A1 NOBbILLEHVS TOYHOCTV M3MEPEHWUA MPEAYCMOTPEHBI ABa Liara ka-

nubposkK - K3 (short) u XX (open). He npaBaa nv, nasliHaa peanu-
3auua MynsTUMeTpa?

B HOBOI BEpCKK MporpamMMbl paspaboTku paauodacToTHbix u CBY
yctpoiicte LINC2 Pro v.2.55 ¢upmbl Applied Computational
Sciences (http://www.appliedmicrowave.com) Moayav1 aHannaa ao-
NOSIHEHBI MOAYNAMU CHHTE3a COrAacylowmx Lener, MUKponoaocKo-
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From soundcerd Out To soundcard InRight
o Q

To soundcard In Left

T1LINC2 Sch Capture - [Schematic]
4L File Pats Delete Wie Set About

Port1
R=50

2-50 1
L=11.387 =
F=210 L

C:\linc2sch\N68819SL.52P I

[ v | ~ |

-10] x|

L Smith Chart
Tune %Change

Z01=50.00 ———

Print Window A 1 T

Z02=50.00

Marker Frequency .
< ¥ f

Marker 1
Marker 2
Marker 3
Marker 4

= Zin ) 1

MHz Rin Xin Rout Xout
Mkr 1 110.00 2.55388479 -82.14885653 2.46207344 -52.08422597
Mkr 2 210.00 53.41456346 -0.68710026 48.62654612 -1.48760062
Mkr 3 310.00 130.54791334  5.80061487 96.83643562 29.63484561
Mkr 4 550.00 34.24362904 -79.27242695  41.23754518 -73.83993934

= Zout

BbIX IMHWIA Nepefayn v ap. Ana creHeprvpoBaHHOM CXeMbl cpasy xe
MOXHO nocMoTpeTb AYX, LWYMOBbBIE XapaKTEPUCTUKK W YCTOWHMBOCTL
(Ha anarpammax CmuTa). MporpamMmMa paoTtocnocobHa Ha NobBbIX
Bepenax Windows, HayuHasa ¢ 3.1, 1 MpU BO3MOXHOCTAX, OAM3KNX K
aHanorvyHow nporpamme Advanced Design System (Hewlett
Packard), B aecaTku pa3 gewesne.

MaBecTHas HalKMM NOCTOAHHBLIM YiTaTenaM (cMm. «PX» Ne1/2000,
c.5) dupma Ansoft (http://www.ansoft.com) caenana AocTynHbIMK
HecnnartHo «CTyAeHYecke» BepCcvU NPOrpaMM aHanusa paguoyac-
TOTHbIX cxeMm Serenade SV 8.5 (http://www.ansoft.com/about/
academics/sersv/index.cfm) 1 MUKPONONOCKOBBIX/NiaHAPHbIX
CTPYKTYP - GUABTPOB, AenAuTeneidl MOLWHOCTU, aHTeHH Ensemble
SV (http://www.ansoft.com/about/academics/ensemble_sv/
index.cfm). PaaymeeTcs, N0 CPaBHEHUIO C «MOHBIMU» NPOGhW-BEPCU-
AMU BO3MOXHOCTW HECKOMBKO Ype3aHbl, HO ANA paauontioBuTenbCekux
pacyeToB 6onee yem gocTaTouHbl. Serenade SV no3BonseT aHanmau-
poBaTh MOAYNATOPLI, KOAEPLI /Aekoaepsl (BkMoYas Butepbu) , dpunb-
Tpbl {BKAIO4aA UMPPOBLIE), CUHTE3ATOPBI 4aCTOT, KaHasbl pacnpocT-
paHeHVs U Ap. 81eMeHTbl aHANOoroOBbIX U LMGPOBLIX NepejaTiNKoB,
NPYEMHVKOB W TPaHCKBEPOB. BLINOMHAIOTCA Kak AWHEeWRHbI aHanu3
(s, y, Z-NnapaMeTpbl, WyMbl), TaK 1 HeAVHEeWHbIM (BanaHe rapMOHKK,
VHTEMOZAYNALY OHHBbIE UCKAXEHWUA A0 5-ro nopagka), a Takxe onTuMun-
3auua. CTyaeHYeckre Bepcry CONPOBOXAAI0TCA HABOPOM NPYMEpPOB,
cneuvansHo paspaboTaHHbIX Ans TeM, 06bMHO U3y4aeMbiX Kak Ha
HavasbHbIX, TAK U CTApLUMX Kypcax paauoTexHuyeckux BY3oB.

A zerial [Ohm) Frequencies (Hz) ok Mode ———
|1D3 |1|]E| |5t| € Calibrating short
" Calibrating open
Fezist{Ohm]  Capacit [uF) Induct [rH]
I Em
| ES 115775 |21.878 —
feasure 13t mid
Start I Stop | | oK I " Measure 2nd mid
[¥ Reverse Inp.
Papunoxobbu 1/2002
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PykosoauTens rpynnsl paspadoTivKos
dupmsl Newtronics Xepansp Xexen cnpo-
SKTYPCEAS AMHEAKY rPOMKOroOBOPUTENEHA,
MPUIGAHYI0 ANA CAMOCTOATENLHOMO U3ro-
ToBNeHW:A. B TpexnonocHom 150-Bar-
THOM «nadupunTe» HY guanascH cbecne-
ynsaeTca Tpemsa 18-cm aruHamukamu Vifa
TC-18WG, Ha CH paboTaet 18-cm Vifa PL-
18W, oTnryaiowMidcsa oueHs poBHOW AHX B
obnactv go 4 ¥y, a Ha BY - Scan Speak
2904. OcobeHHocThio 3Tol AC aBRaieTeA
MUHUMANUCTCKWE pasaenuTenoHble dunb-
Tpbl: HY grHamukM BKAIOYEHL! Yepes Ka-
TYLIY UHAYKTUBHO-
cTW, a BY - 4epes
KeHaeHcaTop
(puc. 1). CH puHa-
MUK MoaiuiodeH K
knemmam AC He-
i nocpeacTBEHHO.
38-nuTtposylo AC
MOKHC M3rOTeBUTh
no 4YepTexam B
[BYX BapuaHTax,
o - oTAUYaWKUXCA
CNOXHOCTLIO CTO-
napHeix paboT. B
npocTedemM cny-
yae (pwe.2 cnpasa) AC cobupaeTca U3
ApAMOYronbHbLIX NnacTiH MO M 12-mm TON-
WKHbI. HemHero cnoxHee sapuadT 2, Tpe-
Byl ui 06paboTki Topuos nog yrnom
(puc.2 caesa). Ocolbbili UHTepec npep-
CTaBnAeT 3anofHeHve nabupuHTa. 3aaHaa
Kamepa 3anocnHASTCH AeMNOUPYIoLLMM ma-
Tepuanom Ha oaHy TpeTb, 4 cpenHaa Ka-
Mepa - NeNHOCThIC. [1na 3TOM0 UCNCAb3y-
eTCA YUCTOLWEPCTAHOA MaT, CBePHYTLIA B
suae 6yksbl U. demndep KpenuTes K cTeH-

ATB precision

i

Kam Ha cTaguMu
WArOTOBNEHWUA,
T.e. A0 3aKpbITUA
BOKOBOK CTEHKA.
MNepepHico kame-
pY MOXHC 3anon-
HATb B noche-
AHIOIG cvepens.
HanenHutens

EE1THY

nnaHapHbid CBY tpnog 6C17K-B (3a py-
Bexom erc yacto ofosHavaloT 6517K-V).
Ero xapaikrepuctuiu: Hakan 6,3 B/ 320 mA,
MAKC. aHOAHbIA Tok/ Mol HoeTs 11 MA/ 2 BT,
S=12 mA/B, 1=80-150, sxoaHan emkocTs
3 nd. 3puk Bap6yp BLINOAHWN HA 3TOW
namne sxoaHol kackan High-End emHun-
KOppekTopa (cxema puc.4, KCHCTPYKUMA
puc.5) 6e3 OOC v ¢ NacCUBHbIM GopMK-
posaHWem koppekThpyloweid AYX. B TY Ha
6C17K-B pexomeHayemoe ConpoTUBREH1E
aHogHo| Harpyaku - 2 KOm, Ho 3T And oc-
HOBHOrG NpumeHeHna 8 CBY (ao 3 TTwu)
yocunutenax. MamepeHus, nposeaeHHsle
3puKcm, NoKasanv, YTe aHoJHOe Conpo-
TUBNEHWe Nnamnbl B cepeauHe padoueli
obnactk BAX coctanaet Ri=13,2 kOm.

AN B+
= LA
0 oF aro P
l_ Fim . 180K :: 4mu
cl A& [ 1?!
aroN 62K —
S
Aol
a3n <: Hg
il
Pinc.t 13
— = +B
vic

JCIKEH 3aHUMATh
BEPXHICIC TPeTh
3TOre yyactea. [NpUHATbLIA
KOMMAEKC Mep Aan NpexkpacHsie pesyns-
TaThbl KAk Mo o6bLeKTUEBHbIM TecTam (AYX
pasHomepHa ot 30T 0 ao 22 k'L, - pere. 3,
KOIMMUUASHT rapMOoHIK BO BCEM 3BY-
KOBCM AWanas3cHe He npesbiwaeT
0,2%]), TaK v No pesynsTaTtaMm cyonex-
TUBHOrO NPoCNyLIMBAHUA. PacomeH-
Ayemasn moLlHocTb younutensa 150 BT
B pexume knacca A/B unu 20 BT B pe-
xuMe knacca A («Kilang+Ton» Ne2/
2000, ¢.39-42}.

B nocrepHee spema BHUMaHue
ayanodunos-«namnagHKoss Np9enei
OTEHECTBEHHbIA MEeTANAOKEPAMWUYECKHUIA

, = SRR
z ‘ A -
) | - 103 —A
=y
[ : § g
B LG
| 7 A
g | # |
Aq b 2 “
et i ! L& f
=g ’JI"? f i -
» i 2 — 282 - 2
e L y
S ok RS =
= ]
Version 2 G Front Ho's Version 1

Mesa

Pnic.5|

MockonsKy ANA ManocyrHansHeIX TPUOA0B
COMPOTUBNEHWE aHOAHOW HAarpyaky Lene-
coobpaaHo BeibupaTth 8 3-5 paa Gonsle,
Yem BHYTPEeHHee aHG/IHoe CONpoTUBNEHWE
namnsl, To npuHaTte R3=51 «Om. Namna
OTHUYAETCH GYeHb BCNLLIWM YCUNeHWUaM K1
NPAaKTUHECKWU MOMHbIM GTCYTCTBAEM «MUK-
pPOMOHHOMG» adhdekTa (B8 OTAUYME OT ToXE
mancraGapUTHbIX M MeTannoKepamM1ieckux
HYBUCTOPOB), 4Te noasonseT oBolTucs
BCETO IBYMS KACKA#aMW BMeCTC oObluHbIX
Tpex, HC BHYTpEeHHee coegunHeHue kaTona
C CfIHUM 13 BbIBOJIOB NOJIOrpesaTend Bol-
HYXOaeT Anda npeaocTepaleHua doHa nu-
TaTh HAKAN NGCTOAHHLIM XOPOLLO CrRaXeH-
HblM TOKOM - @BTOP NPUMEHWA OBbIYHbINA
TpexBbIBOAHLIA cTaBunusaTop Ha 6 B Tuna
7806. ElWle ogHUM NONCKATENbHLIM CBOMH-
cTsomM 6C17K-B asnaeTea TOT DakT, 4To ee
XapPAKTEPUCTUKW No3BoNAIT paboTaTs Hea
CNeuMansHoro UCTOYHUKA OTPULATENLHC-
ro CMeLLeHWA (a pas HeT UCTOUHWKAE, TO HeT
W Npo6rem ¢ OUNLTRaULUEH ero NyabcaluM i
npr GUKCUPCBAHHOM CMELLEGHUA UNK1 13-
BLITOYHBIMU WYMAMA W JPYIrMMA Hexkena-
TenbHbIMA 3hdexTamu Mpr asToMaTiiec-
Kom katogHoid RC-Uenoykei} - B NpuBeneH-
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HOU cxeme ceTra TPUBWANLHO 3a3emneHa
yepes R1=47 «Om, 3ac/HO 3anatouLdi
CTAaHOAPTHOS BXOJHCE CONPOTUBNEHWS ANS
rONGBKWU 3BYKOCHUMATENA C NCABAXHLIM
marduTom (MM}, Mpu aHogHOM Hanpsaxe-
HWUUW NMTaHKMA B+=100 B noTeHUWan Ha aHo-

+HOV RY

Pinic. 6]

=

C3, G4 0,22 mxkd x 600 B

10 C5 0.47 Mk x 200 B

DAND CECT

HAKW aBuxKa R4 scel LencurKn
RAC2C3 «ak 66l U He cylecTsy-
eT}. BhIXCOHCH kackan BbINon-
HEH Ha NPAMOHAKANbHCM TPUC-
ne VL2 2CAC no obblYHOH cxe-
Me C GUKCUPOBAHHBIM CMELLLe-
Huvem (-45 B yepes RS}, Ho ¢ xo-
PCLIKMM BbIXOJHBIM TRAHCHOP-
matopem T1: Tango X5-5. Oc-
TanbHble KemnoHeHTsl: C1, C2,
C6, C7 - Black Gate WKZ, C3,
C4 - dT-2, C5 - MultiCap RTX,
R1, R5-R7 - C2-10, R4 - ALPS
RK40112, cctansHsle Riken
Ohm. BRoK IMTaHUA - 06hIYHbIA
Ha MoONYNPOBCAHWKOBLIX 3Me-
MEHTAX, KEHOTPCHHbIA BAPUAHT
HUKAKU X TPeUMYLLLECTE He Npo-
asun («AudioXpress» Nell/
2001, c.18-23; «[pakTrrkaAVs»
Ne1/2002, ¢.10-13).

Maypu MNaHespny BoINOAHUA
csod opHoTakTHeiA High-End
¥M3M (puc.7) Ha HosOMm Nps-

F1
o

nae coctaenseT +50...60 B. Koppekura A4X
BhINCAHASTCA ABYMA M-06pasHsIMU Lenoy-
kamu R4R5C3C4, R6CS, BrNIOUYEHHLIMK
MeX(1y NepBbiM U BTOPSIM Kackaaamu. Bhl-
XOHOH Kackaj BbiNONHEH HA CBEPXMUHA-
aTiopHom Tpuoae 5744 (oTevecTBeHHbIN
aHanor 6C76; Ua/1a=250 B/4,5 mA, IH=02
A, 5=45MA/B, Ri=16,5 kOm, Pa=1,3 BT)
C aBTomMatuyeckum cMelleHuem (R10C7).
B cyOLEKTUBHLIX TecTax 3TeT KoppekTop
BbIMrpan ¥ MHOMMX aHANOMMYHbIX YCTPOACTS
B LeHoBOM puanascHe $600-1000. Urops
TeepsaHknH npumeHrn 6C17K-B so Bxop-
HOM KacKkape ogHoTakTHoro YM3Y (VL1
Ha prc. ). VIHTepecHoe CxeMHoe peLleHne
OH WCMONL3CBAN AN OPraHu3al M MUIKCK-
POBAHHOIG CMELLLEHUA: KATGHbIA pesncTop
R3 3necs umeeT HeoBbluHO Manoce conpo-
TusneHwe 2,7 Om (Ha 2 nopsgka meHslle
06bIYHOTD), NOATCMY NPAKTAYECKU HE COo-
3naeT oTpUuaTensHoH OC. 3HaUUT, He Tpe-
OyeTca ero WYHTUPOBAHWE 0ObIMHbIM ANS

KATOAHOW LIeny aBTOCMELLeHUA 3NeTpenu-
THYECKUM KOHOEHCATOPOM. A HeoBxoau-
MCe CMELLeHWe HA peancTope co3gaeTcd
He KaTofHbIM, a Ha 2 nopagka 60nbLUmM
(300 mA} HaKaNbHbLIM TOKOM, KOTOPLIA Ana
3TOMD, KOHEYHG, aonXeH ObiTh NOCTOAH-
Hbiv. Apoccens L1 - «aHTU3BOHHLIF», Mpe-
NoTBpaLIaeT HeycToAYUBoCTs CBY-namnbl;
OH BbINCNHEeH cepebpsHbiM NPOBOACM
Jensen guameTtpom 0,8 mm (MM XKe BbINon-
HEeH MOHTaX BCerc BXOAHOrc Kackana v
Uened perynatopa rpomiKocTi) Ha onpas-
ke 5 mm, 10 BUTKoE. Heo6BbIMHG U BIITOYE-
HWe perynatopa rpomkocTi R4 - mexay
nepsbiM U BTOPLIM KACKAA0M, 8 HE Ha BXO-
e (rne oH ropasgc 3ameTHes nopTwuT
3BYK}, ¥ C pa3sa3bisaiolllMMU OT NOCTOAH-
HOTC HAMpaxXxeHWs KeHaeHcaTopamn C2, C3
C 38MNAHON, a He aHOOHOW, CTOPCHGI (4To
no3sonaeT 38YKOBOMY CUrHANY C HOPMans-
HOW U BONbLLICA MPOMKOCTLIO KAK Obl MUHO-
BATh KOHOEHCATOPhI - B BEPXHEM NCNOXe-

+420V

RE 20... % 315mASLO
7 .8mA 3Ks B5mA
c2 W T1-PAI
A3 100uF LUNDAHL-1623 PRI
22K aKohm
2W =
180, .220¥ c3
200N RS va
SEE TEXT 5B60R KR 842VHD
— 3
 E—
R4
180K
ur ur
c1 NEG BIAS
SGOLF  _mov
Py
47A INT X
P
P2 o 8 OHM
100K LOG out
aO Q T1-SEC
i 2 LUNDAHL 1623
OO0
KRB42VHD m
C3m bage: Locktal bage: UX4

moHakansHom Tpuope V2 KR 842VHD
(caliT uarotesuTena namnel Kron Riccardo
Enterprise http://www kr-enterprise.com,
npov3soACTBo Ha GbiBlIWX 3aBoaax Tesla
g Mpare), pas3paboTaHHOM KAk OAWH W3
BapWaHToB 3amMeHbl uasecTHol 300B, ¢
npaisepom V1 Ha neHtoge C3m Siemens
B TRPUCAHOM BKNOYEHU K (MOXKHO 3aMeHUTh
Ha asoiHoR Tpyop ECCE81 B 3anapanne-
NSHHOM BIUTIOMSHUM 6O8UX NONOBUHOK).
HeoBbiHoe BKAIOUEHWE BTOPUYHON 0BMOT-
K4 BbIxogHCoro TpaHcdopmaTtopa T1
(Lundahl 1623} 8 uens katocpa cespgaeT
crabyio mecTHylo OOC rny6uHoil seero 2
A6, HO 3aMETHC YNydWaloULyio 3ByYaHUe.
V2 paioTaeT 8 pexume ¢ aHogHbIM Hanps-
KeHuem 420 B, Tokom 95 mA U duxkcrpo-
BAHHLIM CETOYHLIM CMelleH1em -60 B, no-
nasaemMbim Yepesd R4 ¢ oTAeNbHOMO BoINpA-
MUTENA HA OTAENbHOM 3-BATTHOM TpaHC-
dopmaTope (cxema 6Gnoka NUTaHKA Npuse-
neHa Ha pue. 8}, fipaisep V1 umeeT Koad-
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DULMEHT yeuneHaa 15 v npu 4yBCTBUTESNb-
HocTh 3 B obecnevusaeT Ha ceTke V2 Tpe-
Byemylo packayky 45 B. BxogHol kackaa
BbINOAHEH HA ABCHHOM Tpuoae V3 Philips.
Jlesblid No cxeme TpUoa paboTaeT ¢ aHoA-
Hbim Tokom 1 MA 1 checnedrsaeT Ku=12,
TaKKM 0BpPAZ0M YYBCTBUTENEHOCTh YCUU-
Tena coctasnaet 300 mB. MNpassiii Tproa
V3 - kaTogHbIA NCBTOPUTENL C TGKOM KATO-
na 3 mA, gocTaTouHbiM ANA HOPMANLHCH
paboThl perynarepa rpoMkecti P2, Harpy-
JKeHHore Ha gpalisep V1. BoixegHas moll-
HoCTh yeunuTena 12 BT npu nonoce ot 10
Iy po 30 'y, ¢ HepasHomepHocThic 1 gb
(«AudioXpress» Ne12/2001, ¢.44-49).
Puk Cnencep paspabotan csoid 12-
BaTTHLIA YM3Y (pure.9) cneumansHe ana
HAYUHAIGLIMX «AYaUODUNOB-NAMNCBUKDB».
OH BLINCAHEH HA PACNPCCTRAHEHHbIX He-
JNOPCrX namMnax, HekpUTUYeH K OTIUIOHe-
HUIO HOMUHANGB SNEMEHTOS, HO BNOMHE No-
3BONAET «OLLYTUTb BKYC» NamnoBorc 3sy-
«a. Ha gsoiHom Tpuoge V1 (aHanor 6H2C,
HO C Hakanom 12,6 B} BoINONHEH yCUNUTen.
HanNpsXKeHWa, oaHOBPEeMEHHD BbINOAHAK-
LMEA hyHKUMK hasouHBepTopa. BhiXxogHoA
JBYXTaKTHLIA Kackapg Ha neHTopax V2, V3
(aHanor 6MN6C, Ho c Hakanom 12,6 B} pa-
H0TaeT B yNbTPANUHEAHOM PeXuMe (YacTh
nepemeHHOre HaNpskeHWA Ha aHoae vYepes

‘7\ 13.2V 7O 12BH7s

4 ) 13.2V 7O 12BH7s
3
> 19.2v

+
SWizA

c13

10mF*
“MILLIFARADS

HUKHOBEHWA mecTHoH QOC, cHuxalowel
YCUNeHWe W BbIXCAHYIO MOLWHOCTL). Younu-
Tenb oxgaveH obuweild OOC yepea RAR4 ¢
BTOPWYHOH 0BMOTIM BBIXOAHOTO TRAaHChOpP-
maTtopa B katon V1A, KoTopas yacTudHoe
KOMMEHCUPYET NCrPEeLIHOCTA, CBA3aHHbIE G
pazBGanaHcom xapaxkTepucTu V2, V3 u He-
npeansHocTeio T3, C Uenso UCKNoYeHUa
(hoHa nNuUTaHWe HakanbHbLIX Uenel ocylle-
CTBAASTCA NOCTOAHHbLIM TCKOM C BhINPAMA-
Tena FWB2/C12, npuuem Ana ysennveHua
pecypca namn UCnonb3csaH nnasHsIi pa-
30rpeB Haxkana ¢ «pyuHbiM» (52, ero samol-
katoT Yepes 10-15 cexkyHp nocne BrKOYe-
HUS CaTU BbiKNuaTenem S1} ynpasneHu-
eM W rnocneayowmum pydHeim ke (53, 3a-
mblkaloT Yepes 20-30 cexyHp nocne S52)
BIUNIOYEHWEeM aHCOHOMO HAMPsKeHUs. Bol-
XxofHoA TpaHcdopmaTtop T3 - Hammond
#1608, Ana nNepsbiX ONbITOB Ero MOXHC
3aMeHUTL MPAKTUYeCK NoBkiM oT cTapol
paanenbl © ABYXTaKTHbIM YM3Y Ha namnax
6V6, 6Y6, EL84, 6N6C, 6MN14M. Ecnv eme-
CTC namn ¢ 12-8CNLTOBLIM HAaKANoM Mpu-
MEHWTL Bonee pacnpocTpaHeHHsle ¢ 6-
BONLTOBLIM, TO BTOPWYHAA oBmoTka T2 non-
JKHa ObITh PACCHUTAHA HA HanpsbkeHue 6,3
B, R17=4,7 Oma, a C12=4700 mxp> x 16 B
(«AudioXpress» Ne12/2001, c.18-21).
[Ipumedanme. «KopoTkue 3ambikania» H9ac-
Tes Bropuynod obmotky T3 Hammond
#1608 Ha camon gene OTCyTCTBYIOT BBUdY
TOMD, 970 OHA MHOTOCEKLUMWOHHAA, C PDadHbiM
HANPEBAERYEM HAMOTKNA, ¥ 43CTb CeKLWN 108
rarpyaky 8 OM coeaunena Napannenbho.

R5
1KS
t—r
140V ﬂl]
c3
6NB (o}
v 8. :II
1 47N
400V
a 11
100K 470K

400V

]
| 2sovoc —

B+ TOOTHER
CHANNEL

Fz ce
%NSLO;SOO F

NepBUYHYI0 OOMOTKY BbLIXOAHOMG TpaHc-
dopmatopa T3 NpUNoxKeHa K aKpaHHbIM
ceTKam, YTO NUHeapnayeT XapaKTepucTu-
KW Namn) ¢ asTomMaTUueckKUM CMELLLBHUEM
(ero coanaloT TOKW KATGA0B, NPoTeKaloW e
ne R12; no nepemeHHeMY ToKY 3TOT peau-
cTop 3aWyHTMpesaH C6 so MabexaHue Bo3-

82 SPST/10A
O

Mankonsm Batte oOpatun sHUmMaHWe
Ha TOT akxT, YTo NpW CTaHAapPTHOH cxeme
HAaMOTKM U KOMMYTauuM BbIXOAHOTO
TpaHedopmaTopa namnoeoro YM34Ynop
pa3Hbie Harpyaku (puc. 10) B pexume 4
Oma NonosKUHA BUTKOB BTOPUYHOHW 0BMOT-
KW «BonTaeTea 683 NoNb3bl», U N0 KpaiHel
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Np/2

C.T.

Prc.10

Np/2
Primary O_Outpul
C.T. Impedancel
Np/2 selection
switch
_—/68W1b
16/482 BQ
Ns/4 8 1606
* SW
Primary §st4 1 (/ N.Jgﬁ‘? Qutput
Ne/a | 40" SWa,
16/30 5w, sW; Z,,
Ns/4 o— 16/4 16/8 160
4Q SWo, 16/4 4 4Q
mamﬂ 8 16/8 80
8 4 Invalid

Mepe 9Ta padoTalowan yacTs (a Ha npak-
TUKE Yalle BCEro BcA BTOpUYHAn oBMoTra)
ACnXHA ObITh HAMGTAHA TONCThIM NPOBO-
AOM, PaccHATaHHbIM HA MAKCHUMANbHbBIA TOK
4-0MHOW Harpyaku. 3TC NPUBCAWUT K Heo-
npaspaHHe BonbLIWMM pacxeay Meau W ra-
BGapuTam. B npepnoxeHHoM MankonsmMom
BAPUAHTE KOMMYTaLUWA C ABYMA CHapeHHbl-
MW nepekniouaTenamn (peee.11) Bee vac-
TH BTCPUYHOH 0BMOTKW MOTYT BbITb HAMO-
TaHbl 6oNee TOHKUM NPOBCAOM, PacciUTaH-
HbiM HA TOK 8-OMHOW HAarpyaxu, 4te gaet
3HauyuTenoHyo (a0 30%) akoHoOMWIO Mac-
Chl MeHore Npeeoaa oBMoTkW. B nokasaH-
HOM Ha cxeme (pyc.11) NeNoXeHWK 4-om-
HOW HATPY3KW ABE SEPXHUX YeTBepTLOO-
MOTKA (KaX /a8 W3 KoTOPbIX UMEeeT Yyacnoe
BWUTKOB, CoOTBETCTRYIOWee Ns/4} BicTode-
Hbl APYT C ApYromM nocneacsarensHo (T.e.
BMecTe cooTBeTeTBYIoT NS/2), 8 € HUXHeH
nonyotmoTikeid (Ns/4 + Ns/4 = Ns/2} - na-
pannensHe, NoITOMY BO BCEX 4acTax npo-
TEKaT PaBHbIe TOKW, 3KBUBANEHTHbIE TOKY
B 8-oMHCI Harpyske. W nBe napannenoHo
BKAKOYEHHble Ns/2 4acTu B cyMme cospa-
0T YABOEHHbIA ToK HA Bhixoge Output, ko-
Topblli HAarpyxeH Ha 4 Oma. B npoTusono-
JNIOXHOM NONCXKEeHWW nepekniouatena SW2
BCE YACTW OOMOTKW DKA3LIBAIOTCA COEAU-
HEHHbIMKW NOCNenoBaATENbHD, 3TO PeXUM
Harpyaki 16 OM, 1 0NATL YEPEs BCE YACTM
0BMOTKW TedeT paBHslid Tok. HakeHe, 8 8-
OMHOM MonoxXeHudn SW1 1 16/8-omHOM
SW2 sepxHue 4eTBEpTEOBMOTKU CoOeaHe-
Hbl APYT € ARYroM napannensHs (M cooT-
BeTCTBYIOT Ns/4, HamoTaHHol Gonee Ton-
CTbIM MPOBOACMY, A C HWXHeW Ns/2 nocne-
AOCBAaTENbHO, MGATOMY TAKOH PEXUM COOT-
BeTCTBYeT Harpyake 8§ Om. [[pumedanve
pefakiLy. ABTO[ 306Ch HECKOABKD OLMB-
cA, 0603HaYMB TaKOW Pexum 8-omHbiv. Ha
CamMoM AEAE OH TEOPETUYECKK COOTBETCTRY-
et Harpyake 9 OM, NOCKOAEKy 4icao BuT-
k0B B 1,5 pada Goabiue, 1em Ns/2. s nedi-
CTBUTENBHO 8-0MHOM0 pe»(wma HUGCHO BT~
KOB JOMKHO BriTh B V2 = 1,47 paa Sonsiue,
yeM y 4-oMnodi vactvi (NS/2) i BO CTOALKD
X8 PA3 MeHbLe, yam y Bear 16-0MHoM 00-
MoTii (Ns) 1. K HepocTaTkam cnocofa cne-
JlyeT OTHECTW HeoBxoauMoecTs cobniogeHs
TOYHOIC PABEHCTEA YACNA BUTKCB B COB/IM-
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HAeMbIX napannensHe cOMoTKAX, a Talke
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BEPXHWE YETBEPTUHKM U HUXHAA NCNOBUH-
i@, 8 3TC SKBUBANSHTHC KOPOTKOMY 3aMbl-
KAHWIO BUTKGB 0OMOTKW («Elecironics
World» Ne1/2002, c.38).

¥YM3Y knacca G M3BECTHLI CPaBHK-
TensHe gasHe (ewe 8 1976 ropy Toshiba
MPUMEHWUNA erc B CBOWX YCUNUTENAX), HO
noKa 4Te Nonydunu pacnpocTpaHeHue
TONGKO B KGMNNEKCAX CBePXOONLLIGH MOLL-
HOCTW - OT KMNeBaTTa W Bonblue, rae oHU
NESACTBUTENLHO XOPOLWG KOHKYPUPYIOT ©
UMIYNLCHbIMK YM3Y knacca D (KMA 4yTb
XyoKe, HO 3HAYMTeNsHO MeHbLlwe BY nomex),
a y HiFi-koHcTpyTepos ocoBoro aHTyau-
aama He BhizbiBaloT. el cTBUTENLHE, 13-
MEHAeMOoe AOBObHO PE3KO NUTAHWE «BHYT-
peHHWx» apansepos Tr3, Trd 8 TUNOBGH
cxeme BbIxogHoro wkackapa wnacca G
(pmc. 12, puc.13) Npy AOCTAXEHAW HEKO-
Toporo nopera (edsidHe oT 1/3 1o Nenosu-
Hbl MAKCHMANBHOA} 3HAYWUTENLHO NOBbILA-
eT KMNA yeunatena (Mpd MOLLHGCTU HUXe
MoOPOroBCGH - B HECKGNLKO paa) U paarpy-
KaeT no paccevBasmcei MOWHCCTU Tr3,
Tr4, HO B MOMEHTbI Nepexoaa ¢ NocToaAH-
HOTC NUTaHWA Yepes ouoasl D3, D4 Ha au-
Hamuyeckoce Yepesa Tr6, Tr8 sosHWKalOT
KpaTKoBpEeMeHHbIe NMUKKA BbIXOAHGIo Hanps-
KeHWA (pee. 14}, He ynydwaioluMe agyya-
HWe. M3BEeCTHbIA aHrnUAcKWiA HiFi-koHeT-
pykTop Qyrnac Cend nyTem moaeniposa-
HWs B SPICE cnpepenun, 4To «NUiKM» BO3-
HUKAIOT B MOMEHTBI CTKNYESHUA AW0O08,
KOTOPbLIE ACMXHBI NPOIYCKAT: BONLLWOH ToK
M MNO3TOMY MOLUHGLIS U MHEePUMCHHbIE. W3-
3a OrpoMHOre BpeMEHU PaccachiBaHWs oe-
HOBHbIX HOCUTENEW Takue AMo bl 3aKpblsa-
0TCA CPABHUTENLHG MEeASIEHHD, M3-38 Yero
1 BOZHUKAIOT MUKW HANPAXKEeHW - Ha pUc. 14
XOPOLWS BUAHC, Y4TO MUK HA BbIXOAHOM Ha-
MPSKeHW M MOABNASTCA CPasy 34 OKOHYaHU-
em Bpocka 3anuvpaleulerc Toka Yepes
nvon. 3ToT ToK «3anyckaeTcsa» B Auoa ¢
amuMTTepa TrE, HO nNocne Tore, kKak guoca
3aKpbINCA, TCK AMUTTepa NPCACKAseT He-
KoTopoe Bpems NocTynaTs (Ha 3ToT pas ua-
3a UHePLUMCHHOCTH TrG)}, HO yoxe He B 3aKk-
pbITed D3, a 4epes emKOCTh KONAeKTop-
amuTTep Trad - NpaMUKoM B HAarpyaky. MNo-
MCIKM pelleHua Npebnemsl Npuseny Ayrna-
6a K COBPEMEHHbIM MOLLLHLIM grocaam LLoT-
TKW, UMEIOWUM BeICTPOIEHCTBIE BhilWwe,
Yem Y TPaH3UCTOPOS: NepBLIA Xe aKcnepu-
meHT ¢ MoToponosckrumu MBRS025L (npe-
nencHbld npaMoi Tox go 50 A) kak B cumy-
narope SPICE, Tak v Ha «KUBOM» MAKETe
nokasan nenHoe UCHe3HoBeHWe napasuT-
Hbix Benneckes. Cneaylownid noryecknia
Wwar, coenaHHsIA B HanpasneHuu HiFi-npu-
MEHEHUS CXeMOTEXHUIU Knacca G - nepe-
BOJ, BHYTPEHHUX TpaHaucTopos Tr3, Trd 8
peskdM knacca A. Takoe pelueHue No3so-
naeT oGecneYnTs NMHeAHOCTL Bhllle, Yem
g oBblHHOM nacce B unu AB npu cylle-
CTBEHHCHA NyYlleld aKGHOMWYHOCTU. Ha
pue. 15 npuseaeHsl pesynsTaThl CUMYNA-
UMW Kackana B cTaTu4yecKkom pexumMe - 3a-
BUCUMOCTb KO3(hOUUMEeHTa Nepegayd no
HaMPAXKSHUIC OT NOCTOAHHOTC BXOAHOTO Ha-
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MRAKEHWUA: HAXKHAA KPUBAA COOTBETCTBYET
pesKMMy knacca B ¢ BhipaXeHHCH HenuHed-
HOCTLIO BBNU3KW HYNEBOIC BXGAHOO HAMNPA-
KeHUA (4TC XapakTepHe 4NA nepexcAHcH
oOnacT Bcex ycunutenei wnacca B), a
BEPXHAA - 3TOMY Xe Kackagy, Ho C BHyT-
PEeHHAMU TPAH3UCTOPAaMU B PEXUME Knac-
ca A. 3pech BUAHbLI ToNbko HebGonbliWe
MamMeHeHUsa KoadoduuueHTa nepeaaduy s
ToUKAX, COOTBETCTBYIOWNUX =16 B - Ha rpa-
HUle oTknodYeHna D3, D4. Ecnu npurng-
NeTbCaA BHAMATENBHO, TO WX Ke MOXHG 3a-
METATb W HA HUXHEW KPUBOA, HO TaMm OHK
3aMackupoBaHbl GCHOBHOH HenWHeRHoC-
Thlo knacca B; koHcTaTupyem 13 puc.1s,
YTO BEPXHAA KPWBAA ropasac NuHeldHee,
xota KMA ob6oux BapuaHTos Npu padcyux
YPOBHAX MOLWHGCTA GKa3blzaeTCa MoYTH
oavHakessiM. MonHaa cxema HiFi YM3Y
knacca G = A + C npueeneHa Ha puc. 16.
30ech BXO/IHbIE KACcKa bl MPaKTWYeck 3a-
MMCTBOBAHbI U3 XOPOLC 3apeKoMeHnoBaB-
wel cedHa paspadotiin Oyrnaca 2000-ro
ropa [cm. «PX» Ne2/2001, ¢.19] - name-
HEH TCNBKG BbIXOIHOW Kackan. Mpu Hanpa-
KEHWUAX NUTAHMA =VR = =50 B («BHellIHee»)
W =VB = +15 B («BHYTpEHHEE») YCUNUTEND
oTaaeT B §-omHyl0 Harpysky ano 120 BT, a
nepexoq K «BHelHeMY» MUTAHWIO NPOoWC-
XOAWT MPU MOLHOCTKU okone 23 BT (npwu
MeHb ek MO HOCTY yeunuTens paboTtaeT
B HUCTOM «HACTOAWEM» pexXime knacca A}.
Ha pire. 17 nokasadbsl 3aBUCUMOCTH KO3dh-
GUUMEHTA rapMOHUK OT 4acTOTbl NPW Bbl-
¥ogHOW mMoulHoCTU 20 1 30 BT, T.@. HUXe U

Bbllle Nopcéra nepeknto-

YeHWs. VI3 OpYrUX CXeM- g o5

AUDID PRECISION AFLASTSS IHD-M{x) us FREQCHz)

HbIX 0COBEHHOCTENH MOX-
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H1E BO BXCOHOM QUODKAC-
Kaje CcrnapeHHoro BKIO-

HeHAd TPRaH3UCTOopPGsE

Q1Q101Q2Q102, a Tak-

JKe HU3KOOMHOIG nennte-

na s ueny QQC (obbiHE

CONPOTUBNEHWA PE3UCTC-
poes R15, R16 Ha nopagok

Bonbwe). Takoe pele-
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CcoBCTBEHHBIX LWIYMOS, 8
TaKxke cMmeleHue Hyna
N NOCTCAHHOMY TOKY, BbI3BaHHOS MpoTe-
KaHWem pasHocTW Tokes 6az Q1Q101,
Q2Q102 yepea R3+R4 1 R16. Aina Toro,
uTeO6l R3 v R4 He orpaHvy1Bani BXcaHce
CONPoTUBNEeHUE YCUNUTENa Mancnpremne-
MbIMK 2 KinoomMamu, yepes C3 B ux obLuyio
TOUKY UHXEKTUPYETCA HAaNpsikeHue ¢ Gassl
Q2, koTopoe nosblwaeT Rex ac 15 kOwm.
PeaucTopsl R5 v R7, a Taroke oTHoCUTEb-
HC OCNLLIOH TCK KCNNEeKTOPOs TPAH3UCTO-
pOB BXOAHOMG Kackana (6 MA) yMeHbLwaloT
npoaBneHe HeNMHeRHOCTU TPeTLers no-
psaaka, a Tokosoe seprano Q304 npepoT-
Bpalwaet gdchanaHc TOKOB KonnekTopa
nap Q1Q101, Q2Q102, a Takke noasne-
HWe Ha BbIXOAE STOTC KACKAAA YeTHbIX rap-
MOHWUK (OHW KomnNeHcupyloTea). Kackan
yecuneHua Hanpaxedua Q11 ¢ uensio npe-
A0TBpalEHWA BPeaHoro WYHTUPoBAHUA

BLIXOAA NEpPBOro KACKAAA ero emMKeCThia
Munnepa npeasaped SMUTTEPHbIM NoBTO-
putenem Q10. TepmocTaBunuanpyowLui
Q18 cMOHTUpPOBAH HenocpeaCTBeHHO Ha
kopnyce Q19 (He Ha paguaTope!}. EavH-
CTBEeHHbIV MYHKT B NpcUeaype Hanaxuea-
HWsA - YCcTaHoBKa peaucTopom PR1 Havans-
Hore Toka amuTTepa Q19 (Q20) 1,5 A, Hux-
HAA rpaHrua AYX no yposHic -3 ab cocTtas-
naeT 1,4 Ty, BepxHas - cnpeaensaeTes Bol-
XOJIHbIM CONPOTABAEHWEM UCTOYHWKA CUr-
Hana u emxoctolo C2 (B TUNOBOM cnydae
ot 100 go 200 W u), ckopocTh U3MEHEHUA
BbIXGAHOTO HanpaxeHua 40 B/mrc. Boixoa-
Hble TPAH3UCTOPLI HEOBXO UMD MOHTUPC-
BAThL HA paauaTepax ¢ TenncebiM CONpo-
TUBNEHUEM He 6Gonee 2°C/BT
(«Electronics World» Ne12/2001, ¢.900-
905; Nei1,/2002, ¢c. 12-17).
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TpanauctopHblil YM34 Anekcangpa
Metpoea (puc. 18} oTnMuaeTca Tem, 4TO
obwMe OOC ne NOCTCAHHOMY W NepemMeH-
HOMY TOKY pasfieneHsl: Nepsas CHAMaeTea
C BhIXOJ1A YCUNUTENA WU Yepea uHTerpaTop
R41DA1C15 1 R18 nocTynaeT Ha oguH K3
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Y11, ¥T4, ¥TS KT611TA; ¥T2,VT3,VT6 KTa116A; VTT, Y19, VT11 K31028; V18, VTi0,VT12 KT31078; VT13,VT15 KT8148;
VT14, V716 KT815B; VT17 KT818A; VT18,¥T19 KT819; ¥T20,¥T21 KT818; V722 KTB19A. VD3...VDS, VO9...VD12 KASZ?

BXOAOB gudycunutena VTIVT2VTEVTE
(Gnaroaapa STOMY Ha BLIXC/IE XECTKS NoAa-
AepXuBaeTCa «HyNb»}, a4 BTOpRAA - CO BXO-
A BhIXGAHCMO Kackaga Yepea RE - Ha BTO-
poi Bxoa gudycunuTend. BoixoaHoh kac-
Kap ckasblzaeTca BHe neTny obueid QOC,
NoaTeMY HAMPY3Ka YKe He MoXeT narybHo
BRUATL HA scio cucTemy QOC, yxyawas
YCTOHUYMBOCTL, @ B HEKOTOPbLIX CRyYadax
Aaxe BbIabiBas «NoABcabyn» yocunuTens.
Mpaspa, Npy aToM €am BbIXCAHOW kackan
JAonxeH oBnanath NoBbIWEHHOH NyUHEeRHO-
CThiIO - BEb KOMMEHCUPOBATL HeNWHel-
HOCTh OKa3biBaeTca HEuem. C uensio no-
BbILLEHWA TUHEHOCTW B HEM MPUMEHEH T.H.
«napannensHblid» younuTenh Ha Komnne-
MEHTAPHbLIX NosTopUTenax VT13-VT18VT19
W VT14-VT20VT21. 3ameyaTensHbim CBoH-
CTBOM TAKWX CXeM ABNASTCA TO, YTO OHK
06nafaioT XopoLWel TepMoCTaBUNBHOCTLIO
fe3 cneumanbHblx Mep - HanpsxeHue 6aza-
IMUTTEP KPEMHWERBOIO p-N-p TpaH3ucTopa
VT13 pasHo no moaynie, Ho NPoTUBCMNo-
NOXHO N0 3HAKY HANPSKEHWU IO 6A38-3MUT-
Tep KpeMHWEeBRLIX N-p-n TPAH3WCTCPOR

VT18VT19 (aHancrudHe W VT14-
VT20VT21}, noaTomy coeiMHeHHbIe BMec-
Te EER

VT13VT14 Y ersex R

BbIXO[ YCUAK-
Tens scerpa
IKBUNCTEHUM-
afbHbl. Bbico-
Kylo NUHeMl-
HocTh ofiecne-
yusaeT nuTa-
HWe VT13
(VT14) akTtus-
Hblm reHepa-
TOpCM TOKA Ha
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£210n

I
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VT15 (VT16), cmelleHWe KoTopomy 3aaa-
10T BKJIICYEHHbIE MCGCNEA0BATENbHC
VDOVTI17 (VD10VT22). HavanbHbld Tok
BbIXCAHBIX TPAH3UCTOPROB 3aa8TCA Pe3u-
ctopamu R27, R30 Ha yposHe okonc 270
MA, MpKW 3TOM BLIXCAHCH Kackap Mpu Xo-
poleld WOeHTUYHOCTH XapaKkTepUCTUK
TpaHaducTeopes VTI3VTIEVTIZ u
VT14VT20VT21 (paabpoc h213 He Gonee
20%) He npesbilwaeT 0,3% & noncce go 100
K. VT17 (VT22) sakpenneHd Henocpea-
CTBEHHO Ha Koprnyce VT18 (VT20). Buixon-
Hasa mollHocTb 60 BT Ha Harpyake 4 Oma
(«Pagworuip» Net1/2001, ¢.3, 4).
100-BaTTHBIA (HA Harpyske 4 Oma)
YM3Y B.CrynaHoBa cnpoekTUpoBaH cne-
uManLHo ana paboTel ¢ 3AEKTPOrMTapa-
mu. OH BhINONHEH HA ACCTYMHbIX HeQopG-
FUX KOMNCHeHTax, Ho cOnagaeT BhICOKOM
HaJEeXHOCTLIO U NapaMeTpamMu, AocTaTou-
HbIMW N9 KAYECTBEHHON «C3BYYKM», Cur-
Han ¢ ruTapbl NCCTYNAET YepPes YYBCTBW-
TenbHblA «Hi» unu ocnaGnexHsiii Ha 6 pb
«Lo» Bxogbl (ocnatneHve gocTuraeTcd
HOPMANEHO 3aMKHYTbIM KOHTAKTOM X551, 3a-
semnsiowem R1 npu ceoBogHom XS1) Ha
npeaycunutenn-temdpobnok  DAT.1

oALl 1072

Ré 68k

R12 100k

FpormKocme

DA1 K140447

Pnc18

(pme. 19}, 3pech R9-R11 - perynatopsl
TemBpa, a SA1 npusapvpaet BY, dopmu-
pys «OLICTPYIO aTaKy» U «APKOCTL» 3BYYa-
HWSA anekTporuTapsl. Mocne perynatopa
rpomrocT R12 cnenyeT nWMHEAHbIA Npeay-
cunuTens DA1.2, Ha BbIXcae KOTOPOro UMe-
eTcd MArKWA orpaHuuutens R16R17VD1-
VD4, aMynrpyIoLLUA NaMossld xapaxTep
3BYHaHWA. YoUnutens MOULHOCTU (pire. 20)
BbINONHEH MO OOLIMHOW HENNCXC 3apeKkoc-
meHacBasLel ceba cxeme Bes KaKux-nudo
«jynec»: audycunutens VTIVT2, younu-
Tens HanpsxeHusa VT3 ¢ sonsToacHaskei
(C3}, shixopHCW ABYXTAKTHbIA Kackag no
cxeme LLuiknau (cocTaBHON TpaH3UCTOpR Ha
TPAH3UCTOpAaxX PaaHCre TUNAa NPoBOAMMO-
CTW) Ha VT6-VT11. VT4 1 VTS orpaHiuum-
BAIOT BbIXOOQHOW TOK 3HAaYeHdem 8,5 A n
NPeaoXpaHaioT YCUNUTens OT Bhixcpa Wa
cTpoa npu K3 sbixopga. Bnok nutaHua
(puec.21) cTaHpapTHLIR HecTabUNUaUpo-
BAHHbLIM, HO cHaBxeH uenbin VDS5-
VD8R1C1, paspensioweli obwni nposoa
(«3BMNIO»} YOUNUTENA U KOHTYP 3a3emne-
HUS CeTW; 3TO NPeacTBpallaeT NUWHWUA
DOH W 3aLLMLLEET TMTAPUCTA OT nopaxe-
HWA TOKCM B CNydyae Npofos NepBUYHCH

R15
£, Tk
RI7
RIS 68k 270 K oxoneud.
pounwnenio
Ri& 4, 7% X Ri# X553
vor. vos ¥ 2
cate I am ¥ h
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. pon fm 2 MW © T-06pazHol raikeld W npoknenTs
waza | £ It = )
| Vo1 vie 2 («PagnomaOurans» Neii/2001, c.2, 3;
5 5 == s7000 No12/2001, ¢.3, 4).
? E Yecuantens sBocnponaseaexua Map-
~220 8 V TvHa Noenvwmuna (pue. 23) NpepHaaHayeH
“Jemas . i ‘g‘;oa AN KacCeTHOro naeepa. BxoaHoH kackap,
T BoINCNHEH HA manowymawem QY IC2A u
FUI 8A 358
obecnedusaeT younenue no 60 gb (Ku=1
+ R11/R5; moXHO npumeHuTsh Taicke OY
v05.. Vo8 NJM 4580D). B Hem dopMupyeTca HeBonb-
"Ferran® Rz _L wan BY kopperxuuxs uenodxoid R7CT U koH-
580 44700 +58  nedcatopom C1, KOTOpLIA G MarHUTHoO ro-
_L_‘_ noBkoli ofpasyeT napannenbHoll koneba-
~0duud vas,vorm I8 T TenbHbIA KOHTYP. CTaHaapTHbLIe NOCToAH-
npafiod” i ABISE Hble BpeMeHW KoppekTupylowed AYX
_L Rit0 l MEE o BB I-_I- oBecneynBaloTcs BC BTOPOM Kackaae Ha
A 8680 | o5| ev0 58 QY IC2B: HM koppekuyio 3180 MKC Bbl-
l noenHaeT R15C13, a BY woppexuuio -
C21R29R17C15 (ana neHt Cr/Me, 70 mKc)
— A cBMOTKM  CEeTeRBCro nnu C23R31R17C15 (pna Normal, 120
TpaHodopmaTopa. Yep-  Mkc}. CoOOTBETCTBYIOWYI KOMMYTaLUWIO
Tex pexomeHayemcli  oBecneyvBaloT SNEKTPOHHLIE KOMMYTATO-
KOHCTPYKUWKM akycTu-  pol IC3A,) IC3B (oTey. aHanor S64KT3},
YECKOH CUCTemMbI NpUBE-  Ypasndemble NpoTUBOMA3HG KomaHaokh
neH Ha puc.22. B Heli «70 ps» Ha sxone PAD3. B npouecce Ha-
b ' npumMeHeHsl 4 35...50-  naxusaHus peauctopami R25, R26 Ha BbI-

NG SN

@
(S

Bud cnepedu

— A

TN

T~ T

Bud croedu

Coedunenvo durarmuxold

BATTHLIX gUMHAMKKA CO-
npoTtusneHuem nc 8
Om, NocnenosaTensHo-
napannensHoe coepnu-
HeHWe KOTOPbIX AAET 3K-
BUBANEHTHble 8 Om. K
YCUnUTene napannens-
HC nMoaknoyaeTca JBe
AC, B peayneTaTe Ha-
rpyaka cocTtasndet 4
Oma, a BbIXOJIHAS MOLLL-
HocTs 100 BT. Mpw noa-
KNOYEHUU COHGHA 8-0m-
Hoid AC maxkcumansHan
BhIXGAHAA MCULHOCTL
cocTasnaeT 60 BT. Kop-
nyc AC pekomeHayeTca
BbINOAHATHE U3 MDF-na-
Henel TonWKWHoH 22-25
mm (ACMN meHee ponro-
BEYHA B XECTKUX YCNO-
BUAX BKCNAyaTauum},

xope obouX KaHANoB YCTAHABNWBAIKOT HA-
npaxeHue 0,7 B np4v BocnpouasegeHuu
«YPOBHEBOW» UBMEPUTENLHOHR NBHTbI (MOX-
HO WCMONL3CBATL CUrHANOTPAMMY 3aMUCH
yposHa 0 a6 400 Iy, BRINGAHEHHYIC HA ApY-
rom MarHUTodoHe), a NpKr BocnNpou3sene-
HUM «4ACTOTHOW» M3MEPUTENLHOW NEHTI
noadopom C1 (C2), C15 (C16) makcumans-
Ho Wwupckoid AYX B oBnactui seiclWWx (OC
18 k1) yacToT. KoHeuHo, Haao He 3abbiTh
npefBapuUTensHO CTPerynupoBaTh HaknoH
MATHATHOW FGNOBKW, YTO MOXHO caoenaTh
Ha cnyx No Haunyyliemy BOCMpoW3Beae-
HWIC BBICLIMX 4ACTOT KaYeCTBEHHOW MOHoT-
pammbl. OT ucTouHuka +18 B ycTpolicTso
noTpetnseT 60 MA, ofecneyrsasn YyscTBA-
TensHocTh 150 mxB (Ha vacTtoTe 333 I'w),
OTHOCHTENLHLIA ypoBeHs Wwymos -50 ab,
nonccy BOCNPCU3BOAWMGBIX 4ACTOT ¢ mar-
HATHCH ronoBkoi aiwa DX ot 20 'y po 18
kI, («Prakticka elekironika A Radio» Ne 11/
2001, ¢.30-32 7).
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Bpaiian Mag paspaboTtan cxemy AByX-
KaHaABHOTO PeryasatTopa YpOBHSA
(puc.24), 8 KOTOPOM CUHXPOHHOE W Wae-
anbHO COrNAacoBaHHOe WU3MEeHeHWe ycune-
Hua cbecneyrBaeTcs OAHWUM (He cnapeH-
Hbim '} noTeHuMomeTpoMm P (gain set). 3a-
3eMNEeHHLIA ABUXOK P pasnenaeT yCTpol-
CTBG HA A3 MEeXaHW4YeCkW CBA3aHHbIE, HO
3NeKTPUYECKH He3aBUCKMble HacTu. Bepx-
HWA Mo cxeme KaHan cocTouT 13 OY Al
KOTOPbIA ANA BEPXHEW YaCTKH NOTEHLMOMET-
pa, Ametolei conpoTtusnedte K-R (0 < K
< 1 - OTHOCUTENLHLIA Yren NoBOPGTA OCH),
CKOHMUIYPUPCBaH KaK HEMHBEPTURYIOWWA
reHepatop Toka, pasHore | = V1/R. To ecTb
HanpsaxXeHWe HAa HeMBEPTUPYIGLLEM BXOE
atoro QY pasHe | *K-R = (VI1/R}-K-R =
K- V1. 3T HanpskeHre younusaeTtca QY
Al KaKk HEeWHBEPTUPYIOULUM YCUNUTENem
HanpaxeHua B G =1+ R,/R pas, T.e. Ha-
npsixeHWe Ha sbixoae nepsorc OY pasHo
K+V1-G, cneposatensHo, KoadOUUMEHT
YCUNeHWa 3TOW 4acTh cxembl paseH K - G.
Ana HUXHel yacTi cxembl maTemaTuka
YYTh CNOXKHee. 306Ch HWXHAA YACTh NOTEH-
uvomeTpa cosmectHe ¢ QY A2 coapatoT Ha
Bhixoge A2 HanpsaxeHue V2(1-K)(1 + R/
R;). PeauctusHblli penutens R-R, Uenu

&N GND"
OO0C A3 (erc KoaddUUMEHT nepepayn Ha
nHBepTUpYleWwWid Bxop QY A3 paseH R,/
(R + R}) ymeHblUAET 3TC HaNpaAxXeHWe Ha
WHBEBpTUPYICLWem Bxoge A3 no V2(1-K). A
NOCKONbKY HA HEWHBEPTUPYICULEM BXCAe
A3 Hanpaxe-

HMEe pasHo

npocto V2, To

AMpdepeH- R
UMansHoe Ha-
npAaxeHue
MEXOY BXO-
namu A3 pas-
Ho V2 - V2(1-
Ky = V2K,
YMHOXAM 870
Ha koadou-
LUMEHT ycune-
HUA A3 Kak
HEeWHBEpPTH-
pywouwero
ycunutena G
=1+R,/R,u
MONY4UM Bbl-
X0AHOEe Ha-
npAaxeHue
V2-K-G, Te.
KO3 DD ULLK-

]
10k
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15i
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KG, - aBconioTHO TaKoi xe, kak v anqa sep-

¥HeW. TOUHYIO NoACTPOUKY HYNeBoro Koad-

DUUWEHTA Nepenayu HUXHel 4acTu B Bep-
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K7

npu K = 0} BLINGAHAOT Npy HanaxueBaHWK1
Tpummepom Rz («Electronics Worid» Ne2/
2002, c.61, 62}

CBeToanoAHbIA CTEPEOMHAMKATOP
(puc.25) Oxenmca BatcoHa sbirnaguT
KaK BepTUKANLHAA W OBE FOPU30HTANLHbIX
nuHeikn 13 10 ceeToavonos. MNocne ycu-
NEHWA BXGAHbIMU UHBEPTAPYIOLLWMA YCU-
nutenamu A1 u A3 curHanst nesoro Lu npa-
goro R kaHanos cymmupyiotes OY A2 U Bol-
yutaiotea QY Ad. CymmapHblii kaHan (R +
L} npepcTaBnsaeT MOHOMOHUYECKYIO WUH-
dopmMaLio U NoaaeTes Ha CBETOQUCAHbIFA
npaisep D1 (National Semiconductor
3915, war 3 ab; nogpobHee oM. «PX» Ne3/
2001, ¢.33, 34), a paaHocTHod (R - L)
COCTBETCTBYET CTepecOoHUYECKUM AaH-
HbIM W N0OJAeTCsd OAHOBPEeMEHHTC Ha aga
npakisepa D2 v D3. HanaxueaHWe cBOAWT-
€A K KanMBPOBKE YYBCTBUTENEHOCTU BXOA-
HblMWM  genuTenamu HanpsxeHus
(«Electronics World» Ne12/2001, c.961).

CocTaBHble TPAH3UCTOPbLI (Cxema
JapnuHrToHa) npusneKaTensHbl BblCOKUM
KoRMOULMBHTOM Nepeaayn Toka, NoaToMy
HepeIKo NPUMEHSAIOTCA B BhIXO/HbIX KACKA-
J1ax MoULHbIX YM3Y. Ho 6ecnnaTHblli ceip
BhlBAET TCNLKG B MbILIEGNCBKE, U 33 BbICC-
Koe yeuneHWe NpuxoauTea pacnnadyvsars-
CA ropasfac MEeHbWWM, YemM Yy OObIMHBIX
TPaHAUCTOPOB, GLICTpOASNCTBMEM: 33-
nupawuwee
HanpaxeHue
Ha 6ase nep-
sore (mano-
MOWHOMO W
scerna fonee
BbiCOKODYAC-
TOTHGTO, Yem
BTCPOH) TpaH-
3ucTOpa «3aK-
pblBaeT» ero

+5Y

BTCPOU TRAH3WUCTOP, U3BLITCUHbIE 3apajbl
¢ 6a3bl KOTCPOro BhIHY(I@HLI PAGCAChI-
BATLCA B AydlIemM Clyvyae 4Yepesd cpasHu-
TeNbHEC BoMbLICE CONPOTUBNEHWE PE3UCTO-
pa R2 (puc.26), a B xyawem - «camu no
ceber. fl. BaH BokecTens Ana yckopenuns
npouecca npeanoXUA JONOAHNTE CXeMY
pwopom WoTttkn D1, nocpencTsom KoTo-
pero UaGsToYHble HocUTenW ¢ 6assl T2
B6ICTPO PAaspAXAIRTCH, B TC XK BPEMA NpU
NpPAMOM CMELLEHUK TpaHaucTepa T2 auon
D1 3aKpbIT ¥ HUKAK ceba He npoasnaeT. Ha
ocumMnnerpamme puc.27 4eTKe BUAHC Cy-
lwecTeeHHee (B 2-3 paza) yckopeHue pe-
akuui cxemsl Ha 100-knorepUessIA Bxoa-
HOM Meanap, NoaTomy Takan aopadotka By-
neT BechMa nonesHa kak ana YM34, tak u
ANA APYrvX MOLWHBIX MMAYNbGHBIX YCT-
poicTs («Elekifor Electronics» Ne12/2001,
c.35).

Undpposoii ayamonpobHuk M. Knaikna
(puc.28) npepHasHayeH 409 onepaTMBHON
npoeepkun S/PDIF eeixogoe CD-, MP3- u
MD-nneepos, R-DAT-marHuToGOHOB U
Apyroli uloposok ayguoTexHuiu. OH no-
TpetnaeT oxono 30 mA B patouem pexu-
me unu 10 mA 6ea BxogHOrC cUrHana, nu-
TaeTca oT «<KpoHbI» 1 BbINOAHEH B HeBoNbL-
oM KOPMYce (0T KapmaHHore pagrenpu-
eMHKMKA}, HG MOXeT ObITs C YCIeXom Mpu-
MEHEH W B CTALWGHAPHOM ayauoKoMinex-
C& KaK BbICOKOKAYECTBEHHbIA LA, OcHe-
BY cocTaendeT Hosaa WMMC Philips
UDA1351, copep:xallasn BxoaHoW Tpurrep-
hopMUpoBaTens G AXMana3cHoM ACMYCTH-
MbIX yposHeli 0T0,2 po 3,3 B, IEC258-npu-
emHuk-pexcaep (S/PDIF v AES/EBU} ©
DAMH, cNocoBHbIA NPUHUMATL ayAMOaAH-
Hble C paspagHocTLio oo 24 1 HacToTamu
packpeTusaunn ot 28 go 100 kI'y (noTok
ac 6,144 MéuTt/c}, uHtepnonatop x128fs ¢

s1 LM117 :
o ‘ A1 ! R4 R3 Rd RS
'T BTY 2 3 g o 3
L] !
eV re
: c1 - c2
g
- G15 c12 c13 cia m
100n 1000 g7, azy a7, a7
L 6V '_I‘” 1Y 16V 1BV
1: withou| S/PDIF = 10mA c? 1000 c4 (2] ch
with SUPDIF = 29ma ~I
ce 1000 180n 1060 100n
100n
5 25|26 |6 22 3 24 14
RESET =y G VODA vboo VDDA
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Prc.29)

pekypcuBHbim 1 FIR dunsTpamu, UAM Tuna
Filter Stream DAC, He TpebylolWni BHe-
LWHWX aHANCToRLIX (DUNLTPCR, a TAKXe Ma-
NOMOLLHBIA YCUNUTENb, Bhigatouydi 900 MB
Ha aHancrosble BhIXOAbl, K KOTOPbIM MOX-
HO NoOAKNCYUTL MeNOBHLIE TenedoHbl. Tu-
NoBoe OTHOWEeHWE GUrHan/WymM Ha aHano-
roBolx Bbixgaax yerpelictsa 100 gb. Cae-
Toguon D1 uHavuupyeT 3axsat ®AMY u
HopManbHoe pacno3HaBaHve Oekcaepom
XapakTepuCTIK BXOAHOro Uadbposoere no-
Toka. HanaxusaHus npobHuiK He TpebyeT.
bGea uameHeHua cxembl eMecto UDA1351
MOKHO MprmeHuTs UDAT3E0, Ho B aTom
cny4ae MakcMmMansHas 4acToTa AUCKpeTUaa-
UMK Bynet orpaHuyeHa 48 wancrepuamu
(«Elektor Electronics» No2/2002, ¢.28-31).
HMamepuTens HEAMHEMHBIX NCKaxXe-
HuiA A.Anekceesa (puc.29) NO3BONAET W3-
Mepats Kr ot 0,1% ac 100% Ha noanuana-
3cHax 1% - 2,5% - 10% - 25 % - 100% (SA1}
B YACTCTHLIX NoaaManasoHax 20-200, 200-
2000 v 2000-20000 'y (SAZ2) Npy BXCAHOM
HanpsxeHiu ot 0,3 B o 30 B. OH cocTouT
M3 BxofHore penuTtena-Hydepa R2-R7,
VTIVTZ, akTUBHOrC peXexTopHOre Guns-
Tpa Ha OY DA1 1 NMHeapWU3CBAHHOMC BONb-
TMeTpa VT3VDAVDSETC16mA. fina uamepe-
HWA cHavana KanuBpPyIoT YYBCTBUTENEHOCTS
- SA1 B nonoxeHue «¥poseHs» U R2 cTpen-
KY BONGTMETPA Ha KOHeYHYI0 oTMeTKY. Ecnu
BXOJHOE HanpsaxeHWe npessiwaeT 3 B, To
ero nopatnT Ha BXOO2, a ecny meHble -
Ha BXOA1. Mepewnoyatens SA2 - 8 nono-
JKeHWe, CooTBETCTBYIOULEe YACTOTE DCHOB-
HOW rapMCHUICK BXOOHOTO curHana. 3atem
SA1 nocnenosaTensHe NepescasT B NoNo-
xeHue 100% - 25% - 10% 1 T.4., oaHespe-
mMeHHo peaucTopamu R13, R17 u R20 go-
O1BAACH MAHUMYMA NOKA3AHWA HA NCAAW-
anasoHe. lMpy TOYHOW HACTPOCHKe pexek-
TOPHOTS GUNLTPA OH MAKCUMAaNbLHO Noaas-
nAeT NepBy rapMOHUKY U3MepseMoro
HanpaxXeHWs, a MUKpoamMnepmeTp nokassl-
BAET CYMMY BhICLUIMX rapMeHuic. MoTpetns-
eT npubop owxonc 8§ mA, B8 KauecTse mMA
MOXHO NPUMEHWUTE COLI4HLIA TECTEp Ha Co-
OTBETCTBYIOWEM AMANazcHe U3MepeHus
NoCTOAHHOTO Toka («Paguomcburenn»

—

“NOAFRANAICH. fu”
20..200 200.. 2080 2000.. 20000

Nel1/2001, c. 17). Opumeyanve. B ceRan
€ TEM, 4T0 B M3MEPUTENE NDUMEHEH BOALT-
METP CPEAHEBLIIPAMAEHHLIX, 8 HE CpaaHe-
KBAOPATHHECKYN 3HAYEHMA, TO npubop Ha
Camonm AEAE NOKAILBAET HE KOPEHb KBaA-
PATHBIN M3 CYMMBI KBAAPATOB 2-61 11 BLICHINX
FAPMORYIK, KaK 3TO NONOXEHO LA METPO-
A0TUHECKY KOPEK-
THOIO M3MEPEHA,
a CPeaHeBLnPaAM-
AEHHOE 3HaqeHue
CyMMBl  BbiCLUIWX
FAPMOHIK, KOTOPOE
MOXET ObiTb 3aMET-

-
HO MEHbiLE. TeM e l I

MEHEE, C 850 TOMO-
b0 BIOAHE MOX-
HO MUHKMUIMPO -
BATL HUCKAXEHUR c1
AaMNOBLIX ¥ Np0-
CThIX TPARANCTOP- Phic.31]

Hbix YM3Y.

FenepaTop

«p030BOro» wyma (puc.30), onucaHHbLIA
Tubopom MannHkaw, NoNe3eH NPK UCMbI-
TAHWUAX 3BYKOBOH annapaTtypbl. LLymaLm
3NeMEHTOM B HeM ABNASTCA MaNOMOLLHGIA
N-p-N TPAH3UCTOP B UHBEPCHOM BIUTIONSHUM
W C «OTOPBAHHCH» BA30M, HanNpaxeHWe C
KOTOPOro younusaeTcs nepsoiv QY 1 Kop-
peiTupyeTca saselwneaicled AYX (dop-
MUpyeTea Lenoukamu napannensHod QOC
€ BbIXOAA HAa WHBEPTUPYIOLWKIA BXOA} BTO-
porc OY Takum o6Gpaacm, 4ToObl CNeNKT-

2/6 CD4049

100nF - 220uF

panoHaa nNoTHOGTL WyMa Wmena cnag ¢
KpyTU3HoW 3 ab/oxTasy. Takolh curdan Ha
BbIXOE TPeThOKTABHGIC aHanuaatepa
cnexTpa checneyusaeT repuU3cHTansLHYIo
«AYX» 1 BNUBCK NO CTATUCTAYECKUM XapaK-
TepUCTUKAM K My3blkanoHoMy («Hobby
Eiektronika» Ne1/2002, c. 17).

CD4049

8

MaTeyw Ulurens pns asTonpoBepkun
UCNPAaBHOCTU U TUNA NPOBOAMMOCTH
TPaH3AMCTOPOB W AMOADB MPUMEHAET Te-
cTep, cXemMa KOTOpOrc nokasaHa Ha
pue.31. OH nuTaeTca ot «KpoHbl» U CoCTo-
WT W3 aBToreHepaTopa W ABYX YMOULHEH-
HbIX MOBTOPUTENel, HAMPYKEeHHbIX HA Tec-
TUPYeMbIA paguoanemeHT (Quoabl BidTo4a-
oTCcA K KoHTakTam C 1 E) 1 napy BcTpevHo
BKNIOYEHHBIX CBETOAWCA0B. ECAW NpW 3TeMm
ceaTaTcA oba ceeToaMona (Ha camom gene

OHW BLICTPC «MUraIoT»}

BCS48 TLO82 *+15Y UM HWA OUH U3 HUX, TO
_‘[:r BNEeMEHT HeWUCNpPaBeH.
123 f]Wk Ecnu ceetutes D1, To

I 503 1u TecTUpyembld Ucnpas-
& 7 Gt HbIi TpaHaWcTop UMeeT
1 1ok 5] CTPYKTYPY N-p-n, ecnu

' $6n 330K ~ K e cBeTUTEA D2 - 70 p-

100k —| 10k n-p. C McnpagHsLiM gu-
22n 100k 0JI0M JIONKEH CBETUThL-

F' '_8{20 G OfIMH U3 CBETOAWGC-

100 It 10k0___{ 18k A0B (B 3aBUGUMOCTH OT

L 1By I E ™ NONAPHOCTU BKAIOYE-

Prc.30

HWA a4dopa). Hanaxwu-
BAHWA YCTPOWCTBO He
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TpebyeT, kak 1 oTKIoueHUa BaTtapeiku -
663 TeCTUPYEMOro 3NeMeHTa GHO NoTped-
nAeT Jonv mukpoamnepa («Elekfromka dia
Wszystkichs Ne11/2001, ¢.62).

TecTep TOpOMAANbHLIX TpaHchopmMa-
Topoe {pxc.32) Yum pe Peiotepa noassoc-
naeT 6e3 BIICUYEHNA B CXemMy MpoBepuTh
OTCYTCTBUE KOPOTKO3AMKHYTLIX BUTKGB B
0OMOTKAX 1 UBOLITCYHBIX NOTepk 8 cepaey-
Huke. OH npeacTaesnaeT cobol TpaHauc-
TOpHbLIA asToreHepatop, paGoTaiclMi Ha
4acToTe NpumepHo 83 kMU, (kaTyluka B Luenu
KONNeKkTopa HamoTaHa MUANUMETDOBbIM
nposopom Ha kapkace 30 mm, 4 + 20 BuT-

Pnc.32
I

BAIOT MAKCUMANbHYIC aMMAUTYQY Heucka-
SK@HHOMC HANPAKEHKUA HA KoNnexTope TpaH-
aunctopa («Electronics Worid» Ne1/2001,
c.34).

Hamepurens eMKOCTH SAEKTPOANTH -
yecknx KoHpeHcaTopoe A.[leperyaa
(ppc.33) BLINONHEH B BWAE NPWCTABKU K
CTPENCHHOMY MUKpoamMNepMeTpy (NoacH-
neT nedol Ha 100-200 mrA) 1 nossonaeT
namepats oT 0,5 Mk ao 30000 mrd. OH
COCTOWT U3 reHepatopa CMHYCCUbI YacTo-
Toi 20 'y, (DA1), BoinpamuTens D3R7-R9
C NoAKNoYeHHbIM (Yepes pasbem X3} na-
pannensHe pesncTopam KoHAeHCaTopom
Cx. Yem Gonswe
eMKOCTh nocne-
AHero, Tem MeHb-
e HanpaxeHue
nynecaunii, Koto-
pble WamepaTea
BONLTMETPOM Me-
pemMeHHore Toka

+13.8v

3-25p
1 OOEL “‘1"3';
- 220n

220n

X Y Lx

CAR10VD4-VD7 ¢
MUKpoamnepmeT-
pom. MNepeknioya-
Tenem SA1 BoIOK-
paieTca npepens
0-50, 0-500 wnwn 0-
30000 mkd, npu-

Lo 1 1
e o cppue &

«oB). K pastemy Lx nogiciiodaloT oamH BU-
TOK TaKore ke NpoBoAa, OXBaTblBalOLLMIA
TOPOUA (B HEMC UHXEKTUPYETCA TOK GKONO
amnepa), a K passemam X U Y - cooTBeT-
cTaylolMe BXoabl oclMnnorpada ¢ Yys-
cTBUTensHecThio 50 MB/pgenenuve. Mo Ha-
6niopaemoli Ha ero akpade durype Jluc-
CANY MOXHO CYIWTh O NOTepsx B TPaHC-
DopmMaTope - ecNW OHA BbIrNAAAT Anarc-
HanoHOW NMHWER W3 NeBOro BepXHerc B
HIXHWIA NpaBblid yron skpaHa, To noTepu
MAHUMANbHbI, & eCN 3NAUNCeM, TG MAc-
WaaL noecnegHerc npenopuMeHansHa no-
Tepam. fna kannbposki K passemy Lx nop-
KNIOYA K0T NAEHOUYHbIA KOHABHCATOR 8MKOC-
Thio 2,2 Mk, KMNE 3-25p dhaanpyioT Hanpa-
KeHWe Ha pasbeme X Tak, uTobbl aAAUNC
BbIPCAWNCA B NUHWIO, d NepemMeHHbiM pe-
3ucTopom 2K pacnonaraioT ee nca yrncm
45 rpapycos. Peauctopom P1 ycTaHasnu-
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YemM B NocnegHem
cnyyae pobasna-

ELECTRONICS
WORLD  Jiifi

DECEMBER 1001 £2.80
eTcA macwrabupylowui yeunutens Ha QY
DAZ. HanaxuBaHWe HAYKHAIOT C YCTaHOB-
KW pesucTopoM RE MakcumansHOR amnnu-
TY/bl HEUCKAXEHHOA CUHYCOW bl HA BbIXC-
ne QY DA1. fina kanubpeosiin SA1 nepeso-
AT B NOKA3aHHOE Ha cxXeme NONCKeHWe,
pesvcTopom R10 ycTaHasnMsaloT cTpenky
MUKPOAMMePMEeTPa Ha KOHEUYHYID OTMETKY
wikanol (el cooteTeTayeT Cx—0), 2 3aTem,
NoAKnioYasn Ha pasHeix Npeaenax obpasuo-
Bble KOHAEHCATOPbl U3BECTHOH 8MIOCTH,
rpagyupytoT Wwiany. PeancTtopamu R7-R9
COBMELLAIOT rpaayupesKy (C TCHHOCTbIC AC
MHOXKUTENA } HA pazHbix Npegenax. MoTped-
naemblid NpUBopom Tok He npessiwasT 10
MA («Paauo» Ne12/2001, ¢.27).
Wamepurens pobpotHocTn BY-karty-
wek (puc. 34} flenneca Bpayna nogrniova-
eTcA K Bbixoay NoBoroe paguoHacToTHOro
AM-reHepaTopa W obecneynsaeT NpaMoi
otedeT Q. TriTr2 - cocTaBHGH aMUTTEPHLIR
NosTOpUTENb, cornacylowui 50 1 75-oM-
HO& BOMHOBOE COMPOTWUBNEHWe kadena ¢
O4eHb HUBKUM SKBUBANSHTHLIM CONPOTUB-
NeHuem NeCneoBaTenbHOM G Pe3oHAHCHO-
ro KOHTYpa 13 uamepaemoi kaTyku Lx u
KMNE VC1. D1C2 pemoaynupyet AM Hanps-
KeHue, alC1 yecunusaeT (B NoNoxeHUWu set
nepeicioyaTtend S1b} unu nosTopaeT (B No-
noxeHWu Q) 3T 3BYKOBOE HAMpsXeHWe,
KOTOpGe NPeNopLMOHANLHE BLICGKOYACTOT-
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Homy. Hepes nukosblid peTexTop D2C7 yxe
NOCTOSIHHOE HANpsAXeHWe NpuknanbisaseT-
oA K MuKpoamnepmeTpy M1 ¢ Tokom non-
Horo oTknoHeHWa 200 mMKA. HanaxusawoT 1
KannoipyoT NpMBoP cneayieLim oOpascm.
YcTaHosKe NeOY0 UCPaBHYIC KaTyluicy Lx,
a S1 s nonoxerue Set, napannensHo VC1
(rHezga Cx) nogkniovaioT pagucyacTeTHBIA
BLICCKOOMHbLIA BONLTMETP W NepecTPoAKoR
4ACTOThI FeHepaTopa UK KoHASHCATOPOM
VC 1 «BroHAIoT» KOHTYP B PE30HAHG - A00K-
BAIOTCHA MAKCUMYMa HANPSKEHUA Ha KOH-
fpeHcaTope. MepeHocAT BONsTMETR HA aHop,
D1 W perynvpyioT YpOBeHb BbIXCaa reHe-
paTtoepa Tak, 4Tobbl, 4TeOb6l BCALTMETD NC-
kazan U1 =20 mB. BosspaluaioT BonstmeTp
ofpaTHo Ha Cx W M3MepAICT HAMPsXKeHWe.
fonyctim, oHe cocTasnaet U2 = 1000 mB,

Papuoxobou 1/2002
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HG, B JantHeiWweM BHEeWHWA BonsTMeTp
yxe He HyxeH. Mpu nocneayowmx uame-
pPEeHWAX CHavyana «BroHaaT» (perynupya
4yacToTy reHepartopa unuv VC1) HoBbIl KoH-
TYP B PE3CHAHC NC MAKCUMYMY OTKNOHE-
HWA CTPeNiK 8 pexume Q, 3aTem Kanubpy-
10T B pexume Set, yctaHasnueaa peryna-
TOPOM aMNAUTYAsl BbiXxoAa reHeparopa
cTpenky M1 Ha cepefiMHy WKAnk!, W, HAKe-
HeL, B pexiMe Q cuuTbizaioT ACBPOTHOCTS

HenocpeAa-

CTBEHHD  CO

®@® C;)%)%D%)Q%D WKanbl MUKPO-
204 10ag 44 CS1EX aMmnepmMmeTpa
DATAS 21 45 CS5IFX .
T4HCT14 102 1o «Electronics
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TorAa AcOpoTHOCTE KaTywku Q@ =U2/U1 =
50. Nepesopar S1 8 nonoxeHue Q v TPUM-
Mepom RV2 ycTtaHasnusatoT cTpeny M1 Ha
OTMETIY, YACNEHHO PaBHYIQ BEIYUCNEHHOH

Q, T.e. 8 HaweMm cny4yae 50 mMrA. Jaree
nepescaar S1 B nonoxeHwe Set U TpUM-
mepceM RV1 ycTaHagnuvsaloT cTpenky Ha
cepeqMHy Wansl. HanaxvsaHue 3aKoHye-

(pastem K1) u
IDE-BrHYeCTE-
poM unu IDE-CDROM (pastemM K3} 1 no-
3BORAST NPCU3BCANMTL 0OMEH UHhOPMAaLK-
el nocpeacTsoM Apaisepos i2l4.exe ana
DOS (nopnepxusatotea FAT12, FATIG,
BIG Extended Partiticn} unu uHctannupy-
eMore (uHcTannatop idellptinf ¢
ide2lpt. mpd) nop Windows (nognepxuvsa-
eTca FAT32}, koTopble AOCTYMHLI BMecTe
¢ npownekoid EPLD W nexogHeIMA KopaMu
¢ appeca http://www.segment.nl/
download /010047-11.zip . MporpaMmmupo-
BAHWE W NPOCLUIMBKA BbINCAHASTCA Yepes
paskeM K2 cTaHaapTHeIMW CpeacTsamu
MAX2plus v BitBlaster, ApcTynHLIMUK © caii-
Ta http://www.altera.com. YcTpoAcTBO
nuTaeTtca ot BMN MK ne wuHe +12 B 4epes
coBCTBeHHLIA cTadrnuaaTtep IC3 v noTpe6-
naeT He 6onee 10 mA («Elekfor Electronics»
Nel1/2002, c. 12-17 7).

18-pazpsaneiia ALIN (puc. 36}, paspa-
BoTarHsld Monrnuur Kewa, noakniouaert-
ca K MK 4epes napannaensHblil nopt. OH
sbincnHeH Ha UMC MAX132, conepuT mMu-
HUMYM BHELIHWX KOMMNOHEHTOB 1 NUTaeTCa
ot BM MK nc wuHe +5 B. MNockonbiry ALM
TpehyeT ABYXMCNAPHOE NUTAHKWE, TO Hanp§-
*eHue -5 B cdopMupyeTes npeofpasocsa-
Tenem TL7660. MoTpebnaemslid ToK HeBe-
nuK - peerc 60 MicA, NCaTOMY YCTPOACTEO

Papnoxobbu 1/2002
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MOXHG BBINCAHUTEL U C @BTOHOMHBIM MWTa-
HWEM B BWAE MANEHLKOrC NepPeHGCHOoro
6nowa. BxoaHoe HanpsbeHWe 8 AvManasc-
He oT-512 Ao +512 MB nopaeTcs Ha sxoh,
Input (Beigoa, 14 MAX132). BxofHOA ToK He
npeskilwaeT 2 NA, COOCTBEHHLIE WYMbI He
Gonee 15 MiB, norpewHocTs U3MepeHus
He 6onee =0,006% oT NCNHOMO AWMAanasc-
Ha MpwW YyacToTe NpeoHpasosaHna 16 name-
peHWid B cexyHay. Peauctopom R7 ocyule-
CTBNASTCS KANUDPORKA NP HANAXUBAHWUA.
OundposaHHsle aaHHble (DOUT} nepena-
iotca B8 MK no nvHuA 13 napannensHoro
nopTa, a MK ynpaenset ALUM N nUHUAM 5
(CS), 6 (DIN) n 4 (SCLK). McxoaHblid koa,
C KOMMEHTapUamMu (Ha asbike C} nporpam-
Mbl YpaBneHda, npremMa AaHHsbIx, obpa-
H0TKM W BLIBOAA HA AUCTNEA NpUBEAeH B
muctunre 1. amepeHHoe HanpaxeHWe Bol-
BOAMTCA KAK B BUAE UMGOPCBLIX 3HAYEHWA
B MB, TaK W B BMJIE FCPU3CHTANLHOIO aHa-
neresore crenbuka, AnvMHa KoTopere npo-
nopuncHankHa HanpsxeHnic. Bpemazapna-
ol MiA KBapy, - yacoBoid Ha 32768 Iy
(«Electronics Worid» Ne12/2001, ¢.931-
933).

YcTpoicTeo Bepta Tpunaka (pic.37)
oCyWecTBNAeT GECKOHTAKTHBIA Henpe-
PLIBHBIA MOHUTOPWHI HANPAXEHWA CETH
W MpKY erc «npenafaHin» BoI1AeT 3BYKOBCH
CWrHan Tpesory neescayMmmepom WD1. Ha
0OMOTaHHLIE BOKPYT M3CNAUWA CeTeBOro
LWHYPA HECKeNEKO BATKGB MEAHOM0 NPeBo-
13 ceTk HaBCOMT NepemMeHHoe anekTpryec-
Koe none, AocTaTodHoe AN NCAASPKAHUA
TpaHaucTopos TR1, TR2 B oTkpbLITOM co-
cToaHun. TRZ2 3aszemnaet soison 5 1C1a,
NepescAs BCIG CXeMY B «CMAWWA» Aexyp-
HbIA pepicM. MpW OTCYTCTBUK HAMPSDIEHWUSA
ceTW HaBOAKA He BO3HWKAET, TPaH3UCTOpREI
3akpeizaiotes W IC1alC1b hopMupyioT Me-
aHap c vyacTotol 2 Ty, ofecnevyvsaiolMia
NPRepLIBUCTEIA 3aNyCK BTCROMC aBTereHepa-
Topa 1C1¢clC1d, reHepupyiolero 3ByKoBYI0
yacToTy (cikono 200 MU} v nuTalcwero asy-
KOBOW CUrHan TPeBsoru - MacCUBHLIA Nbe-
zoaymmep WD1. Ecnv BMecTo Hero npu-
MEHUTL AKTUBHLIA 3YMMEp GO BCTPOEHHEIM
reHepaTopomM, To YacTs cxemMbl HA |C1clC1d
HeoOXeAMME ONYCTUTL. HanaxueaHwe ceo-
JMTCA K ycTaHeBke peancTtopoM VR1 uys-
CTBUTENLHOCTW - nopora cpadaTsiBaHus.
MUTAHME MOXHO BLINONHATE CT NlabbIx Ha-
Tapeid HanpseHyenm 3...9 B: B pexypHom
peEXMMe YCTPOACTBO noTpebnaeT scero 45
MICA 1 NOATOMY MOXET paboTaTh ABTOHOM-
HO MHero Mecsaues («Everyday Practical
Electronics» Ne12/2001, c.838-840 ™).

Ecnu avopgbl B 066IMHOM ManOMOLL-
HOM ceTeBOoM BADKE NUTAHWA 3AMEHUTL
cTabUANTPOHAMM C HANPSKEHUEM CTABK-
nuaauuun ZeT, kax npeanoxun Padgan Cre-
nbeH (prrc. 38}, TO BLIXOAHCS HANPAXKESHWE
Bynet cTabuNM3UposaHo Ha yposHe ZeT +
0,7 B. MNponaokaeT aTo NGTOMY, 4TC Nps-
MOCMeLLeHHAA B NaHHLIA Nonynepuc napa
Bynet paboTaTh Kak obbluHble Adoabl, a
BTOpAN - KAk cTabunUTpeH. Te ecTs napan-
NenLHO KGHABHCATORY (M HArPYaKe} oKkassl-

#include <graphics.h>
#include <atdlib.h>
#include <stdio.h>
#include <comio.h>
#include <dos.h>
#include <bics.h>
#define CLOCK _LOW Oxfb
#define CLOCEK _HIGH 0:04

ncTnirll

#define DIN LOW Oxef
#define DIN_HIGH 0x1l0
#define CS_LOW Ox£7
$#define CS_HIGH 0x08

#define POWER_ON 0x01
#define POWER OFF Oxfe

typadef unaigned int WORD:

int out _port, in port., out, power boost_status=0:
char mag [80]

float read_data(int measure) /% read data from MAX132 */

{

int i, j. test_bit, data[3]. commandl[4]:
float data_dis:
data[0]=0;
data[l]=0;
data[2]=0;
if (measure==0)
command [0] =0x92: /* et to read zero offset */
elae

command [0] =0x82;: /* zet to read input voltage*/
command [1] =0x04 ;
command [2] =0x00;
command [3] =0x00;
out |=CS_HIGH:
outportb(out port. out):
foxr (j=0: j<d; j++)

oubt&=C5_LOW: /* U8 low */
cutportb(out port. out):

delay(l):

test bit=0x80:

for (i=0; i<8: i++) /* atart convert */

{
if ((command[j]&test_bik)==0)
out&=DIN LOW:
elae
out | =DIN HIGH:
cutportb{cut_porkt, out):
delay(l):
out | =CLOCE_HIGH: /* clock high */
cutportb{cut_porkt, out):
delay(l):
if (§1=0)
data[j-1] =data[§-1] *2+(inportb(in port) &0x10) /16
out&=CLOCK_LOW:
cutportb{cut_porkt, out):
delay(l):
test_bik/=2:
}
out |=CS_HIGH: /* C5 high */
cutportb(out port. out):
delay(l):
if (§=20)
delay(100):

/* clock low */

/* wait 100ma */

data dis=((float)data[2])/64+((float)data[l])*4+((float) (data[0]&0=x07)) /512
if ((data[0]&0x08)==0)
return (data_dia):
elae
zeturn (data_di=z-1024+1/512):
]

void display data(flcat data_dia)
{
ink current =:
current x=(int) (data_dis/2):
setviewport (10, 200, 630, 220, 1):
clearviewporkt() :
setfillatyle(l, YELLOW) :
baz (310, 0, (currenkt x+310), 10): /* show a bar on screen */
setviewport (280, 240, 630, 300, 1):
clearviewporkt() :
if (data_dis»>512 || data_dis<-512)
aprintf (msg, «Overrange)»):
elae
aprintf(mag. «%.2f mV», data_dia):

outtext (mag) : /* show data on screen */

MAINS GABE
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void init_screen(veid)

{

setbkcolor (BLUE) :
setcolox (WHITE) :
line (2.2,637.2);
line (5.4,634.4);
line (2.2,2.477):
line (5.4,5.475);

line (5.475,
line (2.477,
line (634,5,
line (637,2,
line (3,350,

634,475) ;
637,.477)
634,475) ;
637,.477)
634,350) ;

/* initialize display screen */

ncTnirll

(OKCHYAHWe)

Setviewporkt(450,440,630,460,1);

sprintf (mag,
outtext (mag) :

«press any key to quiks):

Setviewport(0.0.639,479,1):

]

int init_graph(void)

{

/* initialize graphic mode */

int gdriver = DETECT. gmode. errcrcode:
initgraph(&gdriver, &gmode, wn»):
errorcode = graphresult():
if (errorcode )= grOk) /* an error occurred */
{
printf («Graphica error: %s\nm». grapherrormag(errorcode)):
printf («Preas any key ko halk:n);
getch() :
exik(l) : /* return with error cods */
}
]
void find port (void) /* find printer port addreas */
{
ouk=0;

out_pork=*(WORD far *)MK FP(0x0040, 8):

in porkt=out pork+l:
out | =POWER_ON:
ocutportb (out_pork,
delay(100)

]

void clean up(void)

{

closegraph() :
out&=POWER_OFF:
ocutportb (out_pork,

]

void main(void)

{

int channel,

float tp. measured data=0,

find poxrt():
inik_gzaph() :
inik_screen():
delay(1000)

read dataimeasure):
read dataimeasure):
read dataimeasure):
for (k=0;: k<B: k++)

out) :

out) :

measure=0,

/* close graphic mode */

/* turn off power supply */

DAND CECT

B0MbLICE CONPOTUBAEHWE (B MANCMOLLHBLIX
mancrabapuTHeix Bl aTo ofbIYHG BLINON-
HAeTcA}, a WHavye UenecocbpasHe nocne-
LOBATENLHO C NepBuryHol cBMOTKON BIAO-
yuTe Bannact C1R1 («Elekifronika dla
Wszystkich» Nel/2002, c.64}.

AN NUTaHWAS HWU3KOBOAbLTHOW
(1,5...5 B) annapartypsl oT aBTOMOGMABL-
HOIA CeTH MCXKHO NPUMEHUTE 0ObIYHGIFA Tpe-
XANEMEHTHbIA (peaucTop+cTadunuTpoH 8
Hasze racaulerc Mol HOre TpaHaucTepal
cTabunuaaTop, OAHAKS AAXKe NpU GOLIMHCM
ona HeBonblwei marHkTonel Toke 0.5 A
TPAH3UCTOP NPUASTCA «NocaAUTL» Ha pa-
nuartep - BeAk Ha HeM OyaeT paccensaThb-
ca10B x 0,5 A =75 Bt. Bonee pauuocHans-
Hoe pelueHre npeancxeHo Ctueom flen-
noy (puc.39). OHO BLINGNHEHG HA NM-
NyALCHOM MOHWUXAOULEeM cTabuaniaTto-
pe TL497, noaToMy WMeeT Bhiccikuid KMNA
W 4yTkL Tennoe aaxe 6e3 pagatopos. MNo-
TeHuMeMeTpoM VR1 MOXHO perynupoBsaTh
BLIXGAHOE HanpsxeHwe oT 1,5 ao 12 B.
YCTPOHCTBCG 3aWMIEHC OT BhIXoAa W3
CTPOA NP K.3. BEIXOAA, TOK K.3. MOXHO 13-
MeHUTL peaucTopoM R1 («Everyday
Practical Electronics» Ne2/2002, c. 140).

ABYyXnonapHbIA UMNYALCHbIA NPeod-
paaosaTte nb HanpsaxeHua (pue.40) npen-
noxxnn @.Eneen. B erc ocHose - UMC vm-
MYNBCHOTC NOHWXKAKOLWEro NpeodpascesaTe-

k:
ze:a_affset;

measured data+=read_data(measure):
zero_offset=measured_data/8:

measure=zl:

dof
measuzed_da ta=0:
for (k=0: k<8:

{

k++)

tp=read_data (measure) :
measured data+=z(tp-zero offaset):

display_data(measurad data/8):

} while (akbhit()):
clean up():

]

/* quit if hit any key */

~220V

c1 10...330nF

BAIOTCA BKAIOYEHHBIMUW ABA napannenbHslx
napameTpuyeckKux cTabunuaaTopa Hanps-
weHus. Ona HopMansHoR paboTsl Takoro

1
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‘ sw ’:’_".?'.?. o ' ®
1G1 1 *
MIC4680 E
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D -
GND 3 : » oo los
5 [6 |7 |6 '
47 1000 [100
T;‘:' ? E o n@
- $526 e
Trl = CTX68-4P PN ot |es

P40

na Micrel MIC4680. Cof6cTBEHHD MUKPO-
cxema, avon D1, katywika Trla u penutens
R1R2 - aTpubyThl cTaHAAPTHCH CXeMbl
BKAKOYEHWA.
BTopas «a-
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KOHCTPYK-
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yCTpokctea TpedyeTcs, YTodsl cBMOTKK No-
HUXAloULero TpaHochopMaTopa UMenu

T
© 190...10004F
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1 npeAcTas-
3 naet coBoi
1 BTOPUYHYIO
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oOMOoTKA Ko-
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1
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WHAYKTUBHOCTE 268 MKl H; aTe cTaHaapT-
HbIA UMTYNECHBIA TPAHCHOPMAaTEP GUPMEI
Coiltronics) U coBMecTHO ¢ C2 W BRINPAMK-
Tenem D2C4CE GoOpMUPYIOT HANpAXeHWe
oTpWuAaTensHON nonapHocTy Uout-, pasHoe
no Moaynic Uoutt . [na 5-BonLTCBLIX BhI-
XOAHbLIX HanpsaxeHud R1 = 3 kOm, R2 =1
KOm, ans 12-sonbToBbIX R1 =26 kOM 1 R2
= 3 kOM. lManazoH BXCAHOO HAMPAKESHKA
B nepsom chnyuae 7...34 B, BC BTOpOM
16...34 B, makcumMmansHbIA BLIXOAHOW TOK B
oboux - 0,5 A («Elektor Electronics» Ne 12/
2001, c.47, 48}.

HecnoxHei npeobpaaosaTtens «<aBTo-
mobunsHbixs 12 B B «gomawHne» 220 B
50/60 My paspabotan A1 Xopkn. 3anaic-
L MIA reHepaTop BLINONHeH (puc.4 7} Ha He-

NyaTauma Cxemsl 1 ¢ TpaHehopMa-
TopoM MollHecTsio 200 BT, npu VO

1N4001

3TOM MAKCWMMAaNGHAA BhIXCAHASA
MOUWHOCTL cocTasnaeTt 160 BT.
TpaHaucTopbl HecHxoauMme ycTa-
HOBUTEL HA pagqaTopkl NNoWAALI0
200 cwm® («Prakficka elekironika A
Radio» Ne12/2001, c. 14, 15*).
AHanornyHelli npeobpaaosa-
Tens Cnasomnpa We3secHeBrya
(puc.42} obecneynsaeT MOUWHOCTL

,;[ 3
" 9|3
Ac 100 BT. Erc 3apaiolMid reHepa-
TCP BLINOAHEH HA WHTErpanbHoM
Takimepe US1 555 (KP1006BA1},
a MOLUHLIe OAHOTAMHLIE NoNeskLIe KoUK
T4-T7 KOMMYTHUPRYIOT BTOPUUHYIO COMOTICY
C OTBOACM OT cepefuHsl (2x12 B, nepsuy-

vD2
INL1468

Kem agmnama

Horo HanpsxeHua peauctopeM R3 W erc

cUMMeTpUU peaucTopoM R4 («Nowy

Elekironiis Ne6/2001, c.24-30 *).
YcTpoicTeo M.Uakoea (puc.43) -

o 1ot = SNEKTPOHHBIA UMNYABCHLIA peocTar,
| E— I
s 141 €.5R o6ecnevnBalolMi NNasHoe BKIIOYEHAE W
PPy S peryniposaHie (NepemMeHHLIM pPesucTo-
—=g | T¢TR | et Tt T2 /3 pom 10 kKOM} APKOCTU CBEYEeHUA MOLLHBIX
C1 18
ox __4' i kli;]_ 2 TR1 5 158k[] (no 100 BT) aBTomoBuAbHBIX namn 4K
1 ~
s £s anle Re IRF9548 | TAAASTT | [RFER4E . MOLLHOCTW aHancri4Hoid Harpysku. OHo
2y T o |E6 398k | B2k aa. sesegn;  BIJTIOYAETCA B PA3PLIB NPOBOAA NUTAHWA
N — Re# P;s/senz s 9 8 T‘i—\ NaMnbl U MMeeT OrpaHUYUTeNs TOKA K.3. Ha
1 - - | ’ TpaHaucTope VT2, YacToTa asTtoreHepa-
cT cCT
Ta IRF5 40 [RF540 UMl MynbTHBMBpaTopa 555 cocTasnaeT
@
al, - by npuMepHo 120 T, a ckBaXHOCTL ero Ha-
J MPSHEHUA PErynupyeTes NepeMeaHHsIM pe-
1880y, @47 arctopom. NpocToe «MArKoe:» BKAIDYEHWE
Emm MOLLUHBIX FaA0reHOBLIX AaBTOMOGHALHBIX
©Q 9
F1
LC,’:T\J 'J rin I
— ¢
220k I5W
' i
RS L(‘o 4700pFEY *T00pF/23V °
2210 15W " 204F2%
Rl = ™
= I AN o
s[4 |8 nl
T
_% 7 R]6 o
.5 —{s]] I | F —
w E B 555 foaeasw 1RF Ioomuxw 4. nFi00V
Rz INA148 F 2
I-? 6l 10070.23%
s L]
= 1 c2 T
IZI(MF l 18nF Clo
F/100Y -
W I’Iml!

noporod MMC yHUBEpCanbHere MynbTu-
subpaTopa 101 Trna 4047, umeicwel
BCTPOEHHBIA TPUITep ¢ NPoTUBCHAIHLIMK
BhIXoAaMW. HacToTe3anaowyo uen.
R1R2C1 MOXHO BICUTIOYUTE KaK B pexiuM 50
Iy, Tak u 60 Iu. MowHble KoMnneMeHTap-
Hble nonessle kKnuKn T1-T4 ynpasnaoTea
NpeTUBCMhA3ZHO, KOMMYTUPYS BTOPHUYHYIO
10-sonsTOBYIC cOMOTIy 100-BaTTHOMO Ce-
Tesore TpaHcdopmaTepa TR1 Ha 12-sonk-
TOBLIA AKKYMYNATCP TG B GAHCH, TO B APY-
rold nonspHecTh. Ha nepeudHOH oOMOTKe
Mpy 3ToM Co3aaeTed HanpsxeHye 270, 225
1M 210 B coOTBETCTBEHHC Ha XONOCTOM
xoAy, Npw Harpyawe 40 BT 1 npu Harpyaxke
60 BT, a noTpebnaemMslid oT akkymynatopa
Tok coctasnaeT 0,4, 3,6 1 4,8 A. KMA npe-
oOpaaceatena 80...85%. BoamoxHa akcn-

| 0070 25w

Haa 220 B, mowHocts 100 BT). Ana npotu-
BOMAZHOTC YNpaBneHUs KNIHaMU BbIXCA-
Hoe HanpsKeHWe 3a0aellero reHepaTopa
neaaeTca Yepes UHBepRTopLI-OoRMUPoBa-
Tenu US2, npuyeM Ha ofiHY napy «ovei -
yepes «NULIHWG» WHBepTop. CoBCTREHHO
yrpasneHue nonessIMA
KNiGYaMu BLINCGAHAGT
BunonapHele Knicduu T2,
T3, KoNneKTopHee Ha-
NPHKEHUE KOTepPLIX Y-
pasndeTca  CXeMol
NNaBHCMO 3aMycKa v 3a-
WKTBl OT Neperpyacu
BLIXOAA HA TPAH3WCTC-
pe T1. HanaxusaHue
3aKnQYaAeTCA B perynu-
POBKE YACTOTHl BLIXO/-

8- 12 1 500

CONN1

ARK500/25\

@lz‘

NAPAJENI

namn, yBenuu1Bsalolee Ux pecype ycTpa-
HEHWeM CTapToBOro Gpocka ToKa B Xonosa-
HOI namne, BLINGAHAST YCTPOWCTBO Npef-
noxeHHoe Muxanom CnaHcku (puc.44).
3T0 Mo CYTU 3NeKTPOHHLIA CrAaXUBAIOLLLA |
GUNLTP ¢ NocTeAHHOW BpemeHd R1CT.

BR1

4 x PA00K.

I

CHLZ5S)40
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Duoansiid mocTuk BR1 ofecneunsaet Hop-
ManbHyie patoTy YCTpolcTea npu nodol
NCNSPHOCTH 8o BIUIOYEHWA B DOPTORYIC
CeThk aBTOMOHUNA. YCTPOHCTBG aHAnory-
HOTo HA3HAYeHUs, HO AN OGbIMHBIX namn
HakanmeaHna 220 B 50 My mowHOCTLIO
Ao 250 Br, paspabotan A.llapbiid
(puc.45). OHo oBecneyusaeT nnasHoe
BKAOYEHWE (S1 3aMKHYT) W NNaBHOE BbIK-

OexXHO WacavpoBadbl! («Paawo Tenesusun
Enexaponuxa» Ne10/2001, ¢.24; «Prakticka
aigktronika A Radio» Ne10/2001 ¥, c.24;

«Pagnomcburens» N11/2001, ¢.7, 8 *).
LUWM -perynsTtop Kxuwtodga MNopckn
(puec.46) nossondeT peryaMpoBaTh
(POT1) yacToTy BpalLeHUa BEHTUAATOPA
MK, obecneyvsan TMWKUHY B XONGAHOE Bpe-
M$1 M HopManbsHeId 06aye B x@pkoe. OH BbI-
NGAHEH HA WHTer-

pansHoM Talimepe
o1 it mvoz d]ﬂ’ﬁ Pncus US1 8 TunoBod cxe-
s2oxa15| B2 et gL 120k

) 1470k -220 B Me BKNIOYEHWA 1 YCu-
il nuTene Toka Ti
rI* («Etektronika
5.8k HL1 Praktyczna» Nel/

v KT3615 Vo3 250 Bm 2002, .89 ).
KilI5225 REIS? CeHcopHbIA aB-
—L TOMATUYECKWIA BbIK -
st PEL \S F [~ AKKYaTensL ¢ Tanme-

519

RS
ook

pom Bepta Tpunaka

r—’\;

YSI TI0G-T0-4 [KY202H)

noveHne (S1 pascMmkHYT), a TaKxke pery-
NUPOBIY APKOCTW peaucTepomM R2, koto-
pLIA 3aA8eT ToK UCTeYHUKA HA VT1, nuTa-
OLLEro reHepaTop KePOTKUX UMMYNLCOB Ha
aHancre OAHOMEPeXOAHOro TpaHaucTopa
(VT2,VT3}. CamutTepa VT3 UMnynschl 3a-
nycKa nocTynaloT Ha TUpWMeTop VS, Brato-
YeHHbLIA B AuaroHans avoaHoro mocta VD3,
To ecTb AprecTs namnel HL1 perynupyeT-
ca Bnarogapa 1s-
ME@HEeHUI0 MOo-
MEeHTa OTKpbLIBa-

TOCH
PLATE

(puc.47) noasonaet
C3KOHOMUThL 3NeKT-
pPCAHePryic NPy Uc-
NoMb3CBaHWK B SMU3CANYECKU KPATKO Mo-
cellaeMblX MoMeLLeHUSX - HA NeCTHUYHGIX
KneTkax, Kopraopax, knaaosax u t.n. Cob-
CTBEHHO CEHCOPHBIA AATYMK BbINONHEH B
ByWAe keagpaTa 4x4 cM U3 anoMUHUeBOR
DONLMY, KOTOPAs «CKOTHYEM» 3aKpenneHa
no3amy NNACTMACCOBCA naHenu oT obbiu-
Horo BolkndaTens (mue.48). MNop, 3ToT we
CKOTY B YAOHHOM MecTe Ans ofecnevyeHus

DAND CECT

nd, koTopei xsaTaeT, YToGbI NPU KACAHWK
ceHcopa (C apyrod , T.e. NUUEeBOA cTopo-
Hbl MIAcTMACCeBCH NaHenu puc.48; rank-
BAHWYECKOrD KOHTAKTA YenoBexa Co cxe-
MOW HET, 4TC UCKNICYAET NOPAXEHWUE TOKCM
npW HeucnpagHocTW} Ha H6ase TR1 Hase-
NoCh HanNpaXeHWe, AOCTATOYHCe ANnd OT-
ipbizaHua Tpurrepa 1C1a, HA3KMA yposeHt
HA BLIXOJE KOTOPOTD 4Yepes Crnaxueale-
wyto uens R3C2 (koTopana sawumwaesT oT
NOXHbIX cpadaTsIBaHKA NPKY CAYHARHBLIX M-
MyNLCHBIX NoMexax) cbecneynsasT BLICO-
kil Ha seixone 1C1b. Yepes D2 npoucxo-
nAT BeIcTpLIA 3apan C3 nyepes IC1c, TR2,
RS Tpuary (cumucTtepy) CSR1 ofecneyn-
BAETCA NCCTOAHHLIA OTNUPAICLULAHA TOK (KO-
Topbld noaaepruiaeT CSR1 8 oTkpbIToM
COCTOSIHUKM HenpepkiBHe, T.e. 083 xapai-
TepHbIX ANA ARYTUX YCTROWCTB HA TUPWUC-
Topax UMAYNLCHEIX NCMeX 0T Nepeknicye-
HWA C YACTOTOW CaTW), naMna 8 Harpyaxe
HAaYUHaeT CBeTUTLCA. TPy CHATWUKM nansua
¢ ceHcopa TR1, IC1a, IC1b soaspawatoT-
€A B UCXCAHLIE COCTOAHUA, HO HAMPXEHW e
Ha C3 cHuxaeTca MeaneHHo, T.k. D2 oka-
3LIBAETCA 3AKPLIT W PA3PAA, KOHASHCATePA
NPOUCXOANT Yepes GonkLIce CONPoTUBNe-
Hue VRZ + R4. B 3asucumMocTy oT VRZ aTo
anuTesa oT 20 cewyHA Ao 2,5 MUHYT, no
OKOHYaHWK WHTepBana IC1c nepexoauT B8
MCXDAHOE COCTOAHWE C BbICCKUM BhIXCOOM,
TpaHawcTop TR2 1 Tpuak CS5R1 2akphisa-
oTCA, namna racHeT. MMTaHuWe yoTpoicTea

HWA TUpWcTopa.
MNpu axcnnyata-

MU BTCrC YCT-
poicTea cnenyet
cobnionarts ocTo-

POXHOCTE, OG-
CKoNb BCe ero

SNeMeHThl Haxc-
AATCA NoA cCeTe-
BbIM HANPAXE H-

emM! PydKK Bbik-
novatena 51w

ASSEMBLY.

C5R1
MTI Mr2 Lo 8
N
u
s
HE 100n
1K 250v
v " 200V
LP| e 4C
+ NECN L 50n MAINS
Ca =2
1Coy .
. K
Da = .
a7 B" BZXEST ¢ I3
oA
*IN53378 (5WW)
o3
1Nd128
i
Zho} O L

perynatcepa R2
OOMKHGI ObITh HA-

Silnik
wentylatora
12v e

Us1
MES55 |B
VGO
14n ql3
)
5

Cvoht THR]-S
¢ GND
I 1on I

Lo

4

WIRE TO
TOUCH PLATE

KOHTaKTa C MONLroA 3anoXKeH KoHeL, Npo-
BOOHWKA, coealHeHHoro ¢ 6asod TR1.
Teno Yyenoseka UMeeT eMKocThL ckone 100

STUCK TO BACK OF
PLATE AND COVERED
WITH INSULATING TAPE

PLASTIC BLANK NG

OCYLW,eCTBNAETCA OT BLINPA-
MrTens D3C4, ctaburnnzu-
poBaHHOrO MOWHBLIM (1 - 3
Bt) ctabunuTtpoHom D4,
Tox Ha nocnepHem cosna-
eTCA B JEXYPHOM pediime
{pu 3akpLmom CSR1) Le-
noukoi RECS, a npu oTKpbI-
TOM - ellg U TCKOM Harpya-
kW. MoacBeTKy pacnonoe-
HWA BLIKNIOYATENA B TEMHO-
Te cO8CNeYnBaeT «<HeoHKa»
LP1, perynuposicy 4yBCcTBM-
TENLHOCTU - TpUMMep VR 1,
a BpPeMEeHW BbIASPXKKW
BKNIGHEHHOTC CCBEULEHWA -
VR2. BHUMaHWe! YCTpoHCTEG HAXCAUTCA
neA _NOTeHUMANOM «[OpaYerc» CeTeBoro

nposona L (cM. puc.47; daauposia rops-

ALUMINIUM FOIL

PLATE
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yero L v HedTpansHoro N nposoaoes cetu
BAXHA ANS HopMansHol paboThl CeHcop-
HOre AaTyvKa}, NoaToMy MOHTaX M Hana-
XKUBAHWE clenyeT NPOU3BCANTL Yepes U30-
IUPYICIIME PYKABWIILI 3NeKTPOMOHTAN-
HWKA UM NGAHOCTLIO OTIUIGHYUE MG OT CeTH
(«Everyday Practical Electronics», Nel/
2002, ¢.24-27 *}.

AkycTryeckuid BoikaoyaTens M.Yy-
pykcaesa (puc.49) DUCTAHUWOHHO BKO-
YaeT/BLIKNOYAET OCBETUTENLHYIC namny
1nu niocTpy HL1 MolwHocTeie Ao 250 BT oT
MPOMKOro XNonKa B najowu. Pevb U Myasl-

BTOpACWKMXCA ¢ yacToTol 5 Iy (DD1.1-
DD1.58}, yeunuTent Toka VT1 And nuTaHus
WK ceeToavona BI1 (Tox yepes Hero on-
penensetca pesuctopom RS 1 sBuay ma-
NOW ARUTENLHOCTH U 60NLLWICH CKBANHOC-
TW MOKET B0 MHCTC paa npessIllaTs cpea-
HW{A gonycTUMbIi no TY). MpueMHo-aHanu-
3upyiowas 4acts coaepxut UK dotoaunon,
BL1, yeunutens-orpaHuyutents DA, uud-
posoi koMmnapatep DD2.1 u cupeHy
DD2.2-DD2.4DD1.6VT2HAL. BI1 v BL1
CMOHTUPOBAHLI PAAOM, HC B CBETOU3CGAN-
POBAHHBIX KOPNYCax M HANpaBneHbl 8 GAHY

R3
‘00K A1
R2 K1047608 001 K176TM2
W7k SIST i
+ [
2 | — ¢
s |- cE| R Re o
| ==} HL1
T3”'22 — b & Dub.1 001
5404 Vo5
K340 7 VS1 8 Fi:3LY |
Phc.4o K4202H b5 Bub.7 001
v L2
Kii202K
+

£1 8,047 mx

09 20unx 166
i

K Buif. 14 D1, 52

180
I 0T 4T mkr 108

DAY KIG369A1, DOT K3EIAHE, D02 K561747,

gI1 AJISE8, BLI ®4263-01,

Ka Ha Hero He snuaioT. MNbe3ouanyyaTent
BQ1 cnyxuT MUKPOGHOHOM C BbIPaXeHHCH
nonocoBoid AYX, oTpesalolled peds U My-
3blicy. Younutenu Ha VT1u DA1 curHan nat-
YUKA NCOHAMAIOT A0 YPOBHA, ACCTATCHHO-
ro Anda nocuepeHoro nepedpoca D-Tpur-
repa DD1 13 0HOro COCTOAHWA B ApYroe.
Bhixca Tpurrepa Yyepes ycunuTens Toka
VT2 ynpasnaeT TMpucTopoM V51, cbecne-
YyuBaicW UM KOMMyTaUMio namnel HL1. M-
TaHWe YCTPOWCTBA OCYLLLeCTBNASTCA OT CTa-
HUNU3NPOBAHHOIO BhINpAMUTena VD1-
VDARECIVDS, npuyem VD1-VD4 oaHospe-
MeHHO cBecnedynBaioT CAHOHANPABNEH-
HOCTL TOKA Yepes TupucTop V51 («Pamvo-
aap» Net1/2002, c.42).

WUHgppakpacHbIil AaTYVK NPUCYTCTBUA
10.BuHorpapoea (pirc. 50) Ans asTomMaTH-
YECKUX [BEPeH, OXpPaHHbLIX CUCTeM W T.M.
oBnafaeT AanbHOCTLIC 0BHAPYXEHWA Yenc-
sexa Ao 1-1,5 MeTpos. OH cofepXUT reHe-
patop KopoTkux (10 MKC) UMMYNLCOB, No-

OF JImunx16d

s _J+

I
O0imn 1050 T

W TY X CTOpoHY. ECnK OTpaxeHHbId oT
YenoBeKa UMNYNLC COBMNAAAET C U3Ny4eH-
HbIM (Takaa nposepka cOecnevBasT Xopo-
WYIC MOMEXo3alULLEHHGCTS OT CONHBYHO-
ro cseTa W ap. BHeWwHUx MK uanyuyeHuia),
Te Ha Boixeae DDZ2.1 dopmupyetca UmM-
nynsc, 3anyckaloWwui cgHosubpaTop
DD2.2DD2.3 (Tn = 100 Mc) U 3BYKOBOH
(1400 'y, reHepaTtop DD2.4DD1.6}. B pe-
MYPHOM pedxMMe yCTpolcTse noTpebnaeT
He Bonee 2 MA, B pexume Tpesori Ac 14
MA («Paguo» Nel/2001, c.26, 27 *).
YcTpoiicTee, paspabotaHHoe B.YTtn-
HBIM (puc.81), BKNOUASTCA B paspbis Te-
NeMOHHCA NMHAKW M Nno3BoOAAET BAOKNPO-
BaTkL NONbLITKY HAabopa HOMepa «nupaTe-
Kkum» TenedoHOM, NOAKNIOYAEMbIM K Te-
NedOHHCR NMHUK (CnpaBsa nNc cxeme oT yo-
TpoicTea }. CHaTan TpyGka nupaTa cHUXa-
eT HanpsxXeHue B NMHUA Ao 5...15 B, a aTo
MPUBGAWT K 3anvpaHuio VT1 1 oTipLIBaHWIC
VT2. NocnefHW A LIYHTUPYET NMHUIC Pean-

o N
R 27 L1 6OMrxESE magﬂ

cTopomM R4, noatoMy aMnnnTyaa UMnyns-
C0oB HAbopa CRaXETEA HEACCTATOYHGA 1 No-
neITka Habcopa HoMepa Gynet Oeaycnell-
Holi. HaBop e Homepa co «CBoero» Tene-
(hoHa, pAcNoNOXeHHOre No CXemMe cnesa oT
YCTPOHCTRA, GYAST HOPMAaNbHbLIM, NOCKCNb-
Ky NMpuW cHATOR TpyBke yepes RS npoTtexa-
eT ToK, noaaepxu1BalWui VT1 B oTkpsl-
TOM, a VT2 - B 3aKPLITOM COCTOAHUK («Pa-
avo» Ne1/2001, ¢.37}.

A.KopsikuH ycnelHo MCcnonL3yeT pa3a-
BETBATENL HOMEpPA 1X2 ¢ MUTaHWeM oT Te-
FEQOHHCH NUHWK, COBPAaHHbIA N0 CXeMe Ha
puc.52. MNpuy noaidNicYeHU K TenedoHHOR
nuHuK C15 sapsxaeTcs Ao +60 B, a C16
Ac +8 B (Ha R24, VD27, C16 cobpaH uc-
TOUHW K MUTAHWUSA ANA MUKPCCXeM YCTPOH-
cTea). B pexumMe cxumpanua oba Tenedo-
Ha (TA1, TAZ) oTIIlOUEHBl OT NIUHWKU, T.K.
knioy DA1 (KP1014KT1A} zanepT. Mpu pa-
f60Te © 3TUM pas3BeTBUTENaM 3BCHALLMA
aBCHEeHT AOMKEeH WCNONL30BATL Ceayio-
WKFE aNropuUTM: YTeOEI A03BOHUTLEA Ao TAT
- 066I4HAA NpoUEaYPa, HO HYXHO A0XAATL-
CA He MeHee Tpex «T'yAKOB», AnA AC3BOHA
Ha TAZ2 npu nepsom Habope HoMepa «Mo-
NOMATE» TPYOKY CPasy nocne Nepeerc «rya-
Ka» (NocbinKd), BebxaaTe He MeHee 9...10
CeKyHA 1 NOBTOpUTL Habop HoMepa. Cur-
Han BLI30BA Yepes BXoAHCH hopMUpeBa-
Tens DD1.3 nopaeTca Ha cdeTunk DD2,
KOTOPbLIA NGACYATLIBAST KONMYECTBO Bbi-
3bIBHLIX NockINoK. MNocne BTOpOH NoCkLINKA
BLICOKWA ypoBeHb nodasnaetcd Ha Bbig.4
DD2, cueT occTaHaBNMBaeTCA W BIAIiQHaeT-
ca TA1 uepez VD20...VD23, DA3. TA2 B
5TC Bpems G1oKMpyeTes, U TPeTbs NocsLn-
Ka 8bI30BA NCCTYNAeT ToNbke Ha TA1. Ecnu
MeX(1y MepscH 1 BTOPOR NOCLINKAMW Nay-
3a Gonblwe 10 cexyHA W NoBTOPAETCA Sbil-
308, TG cUrHan c skLIB.2 DD2 nepexnicuuT
DD1.4 v BknioduTea TA2, a TA1 3a6noku-
pyetca. Mpu cHATUK TpyBkn TAT 1 Habope
C Hero HoMepa OGnoknpyetca TAZ2, u
CORACEVD14 He Nno3sondaT ero pastnoku-
poBaTh BC Bpema coefurHeHna ¢ TA1 («Pa-
anomcburans» Ne12/2001, ¢. 12},

Bce Gonbluyio nonynapHocTs Nprobpe-
TAIOT CTAUWOHAPHbBIE W MOBWUAbHbIE YCT-
POACTBA aBAPUAHOIO BLIAOBA HA OCHOBE
SMS (cepBM1C KOPOTKUX COOBLLEHMIA), C No-
MOLLBIC KOTOPBIX HA MOBWABHWUK MOXHO ne-
peaaTs 8 cAHoM coodbleHun ac 160 Byk-
BEHHO-LMDPOBLIX 3HAKOB. 3T yCTPoHCTBa
aKTUBHC NPUMEHAIOTCA B CUCTEMAX PaHHe-
rc CnoBeleHUA O NPUPCAHLIX KATACTPO-
hax, HabnoAeHUA 33 COCTOAHNEM TEXHW-
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CXeMa CUCTeMbl TPeBOK-
HOU CUrHANU3aLMK Ha8 MOBUNBHUK, @ Ha
puc. 54 - anexTpudeckasn cxema yeTpoi-
cTBa curHanuaauuu. Muponpoueccop
CBA3AH CUrHansHeIM kabenem c nepe-
AA0WKUM MCOUNLHUKOM, KOTopbId no
3aJaHHOMY 3apaHes HOMepy nepeaa-
€T NpUeMHOMY MOBUNLHUKY «aBapuii-
Hblii» TEKCT C yKa3aHWeM TWna Hapy-
WWSHHOMo AaTHYMKA, ATl M BpeMeHW Ha-
pyweHus. C Luenbio 3KoHOMUK CpeacTs
nockLINaeTes ToNeKe Asa SMS-coobue-
HWS, B TO X& BPeMA CUrHansHoe ycT-
pPCACTBG MPWU NOBTOPHOM HAapyLUEHUW
AaTy1Ka BHOBb BIUTIOHAET CUpeHYy. Mbe-
303ayMMep MHOopMUpyeT ¢l cluMbou-
Ho cpafoTaslWel Tpesore, KoTopas
MoXET OblTo NpepsaHa asapuiHbIM
BhlCTIO4ATENSM B8 ONpefeneHHbIR Mo-
MEHT BpeMeHW. JIMCTUHT nporpaMmsl
npoLueccopa MONHC B3ATL
Ha http://

I

radichebby.da.ru (dain

my D1

5

Hheor

smsalarm.zip}. B ctaTtee
naH noppcOHLId pasdop
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B TEYEHWEe 3TOMO BPEeMEHWU HAXE@TL KHOMNKY
«5TOP» MUHUMYM Ha 3 ¢, CUrHAnN TPeBorK
NPepBaTes, HG BHAYANE CNLILUTCA KOPOT-
KWIA aKyCTUHEeCKWA cUrHan v MuraeT cse-
Toanon D4, MNpoaon®uTe cUrHan TPesoru
MOKHO NCBTOPHBIM HAXATUEM KHOMKH.
Ecnu kHenky «<STOP» B npouecce curHana
TRPEBOTM HE HAXMMATL, NPOLECCop BKIG-
YWUT HA 1 MUH cupeHy. Mepeaaya WHOOP-
Maupu ¢ KeHTakTa 17 npoueccopa Ha ne-
penaicl i MoOUABHIK NPCUCXOAMT Yepea
nenwvtent RG/R7. B aTo BpemMs BrknicuaeT-
cA KpacHblid ceeTtoguen D2 v akTusupyeT-
csl cupeHa («Funkamateur» Ne9/2001,
c.982-986 ).

IOpren Epaan (DL3OBK) npepnoxun
MCNONL3CBATL ANA NOA3APAAKN aKKYMY-
naTopa YKB papgnoctaHuuu eMiKocTbi0
10...20 A -4 BopTOBYIC C&Tb aBTOMOBK NS,
NoAKNIYAA erc K Hell Yepea «NoBbIlat-
Wulki» npeobpaaceaTent HANPAXeHWUA.
CyTb paboTsl npecBpasosatens BaaHa 13
pre.55. MNoka WioY 3aMKHYT, SHeprus Ha-
Kann1eaeTea B Apoccene L, a kerna pasom-
KHYT - nepenaeTca Ha Bbixoa,. MNpu aTom
BOBHWIK@ACLLEE HA ApOCCeng MHAYLMPCBAH-
HOE HANpPSHKeHWEe CYMMUPYETCA G BXGHLIM

Hanpsaxe-
. + HUEM, W
L Usblx cTa-
Pne.55) ( ¢ HOBUTCA
T GonbWwe
) Usx. Mpak-
54 MBR 760 .
= 5 ; vd
Vin Yow 2 0ka} |R:
FB
BYss0 /N = 3GND % A L &2 =£F;:
132 ﬂF 1k 1.02%!: i
11l
T

TMYeCKasd cxema npueefeHa Ha puc.56.
Mpu BEIKIGYEHHCM ABUraTene aToT NpecH-
pazoBaTenb NoBsLILAST HanpsxeHue ¢ 12 B
no 13,8 B 1 3a HoUL BOCCTAHABNUBAST NUTA-
H1e YKB papuo-
CTaHLWM, pasps-

KomnapaTopa aTol cucTeMsl). HoMmuHans!
anemenToB RC uenouxkK, noaknoyaeMoi K
BLIB. 1, H8 KPUTHYHBI. BeInpamMuTens cobpaH
Ha auope WoTttku MBR760, pacciuTaHHOM
Ha Tor S A. fipoccens L Taioke AcmieH pa-
BoTaTe NPy 5 A 1 MMeeT UHAYKTMBHGCTL
100 MklMH. Ero HamaToiBaloT HA deppuTo-
BOM KCNkLe. BeixoaHoe HanpaxeHue ycTa-
HasnueaeTca aenatenem R1R2 (x1%) Ha
yposHe 13,8 B B xonocTtoM xoay. MNpu Ha-
rpyaie 2 A BLIXOAHOE HANpAXeHWe najaeT

BC239F

1,5k
C_}

cMmecuTena Ha NEG12. YacToTta reTepeau-
Ha 20 MIy cTaBGrnuavposaHa Ksapuem.
BhixoaHol cvrHan 8 guManaacHe 20,135 ...
20,138 MI'y nofaeTca HA BXCO CBASHOMO
NpMeMHKUKA Yepea BLIXOAHCH TpaHohopMa-
TOp, ¥ KOTOPOro nepeuyHas oGMoTKa co-
DepXUT 25 BATKOB, BTOPWYHAA - 4 BUTKA
MefHero nposceaa AnameTpom 0,4 MM Ha
KapPOOHUNLHEM TOPOUAANEHCM CepaeY HU1-
ke T50-6 pasmepom 12,7x7,7x4,8 1 1 =4
(«RADIOTECHNIKA» Ne1,/2002, ¢.36).
HekoToptlie
COBpeMeHHble
TpaHcusepsl (TS5-
2000, T5-8708,
TS570) umMmeioT
nocneaosaTens-
HblA nopT R5-232
W COBQMHAIDTCA ©

20135,
G 12 KCMNbIGTEpOM

20,136MHz

% (MK} ranssaHuW-

BF245

ac 13,7 B ¢ KNA=0,9. Ecn1 BxoaHoe Ha-

npsbkeHUe cHxaeTesa Ao 11,6 B, sbixcaHoe

He MeHdeTcA («Funk» Ne 12/2001, c. 26, 27).
HASRR onuvcan koHeepTOp ANS Npu-

ema curHanoe nwdutensc-

KMX PaguocTaHUMIA Ha

CBEPXANVMHHOBOAHOEOM Au-

anaaoHe 136 xlu, npeano-

WeHHEIA Ponsdom Teopru

(DL3JSW). Ero cxema

(prrc.57) COCTOUT U3 BXCAHO-

ro NBYXKOHTYPHOTO Npecenai-

TOpa ¢ NONCCCH NponycKaHa

4 Il (-6 pB), cornacosBaHHo-

ro ¢ aHTeHHol (Z,=1..10

KOM) CNCMOLEIO KeHABHCATOe-

pa 15 nd; kackeaHoro Manc-

wyMsawero ¥YBY Ha BF245

(BF244, 246; 25K168D} u

BC239 (BC184, BC549) u

HecKM, YTC MOXET
co3jaBaTh B3a-
UMHbIE NOMEXU
M3-33 NapasuT-
HbIX KOHTYPOB 3a-
3emneHus. Make
NepHep (DM2AUQ) pewun aTy npodnemy
C MOMOLLBI0 YCTPOACTBA «pasdsazku» COM-
nopTos, Hazsas ero «OntTouHTepdenc
2xRS-232». Mnea cxemsl (puc.88) saxnio-

ICB 7RLBS
+5U.-2

%as cTapTep- AlZ, M3, S5, LD2 - § siehe Text) T
- 163 — & CNY17.3 C18 52 ==C17 | i8
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yaeTtca 8 nNpeocBpas’osaHi CUrHANCE C
yposHamMu RS-232, noctynaowux c MK (Ha
MK}, nocpenctsom 1C1 (HIN232CP unu
MAX232) B TTL ypOBHU, WX ransBaHUyec-
KO pasBaAskuy ¢ nomolbio entonap IC3-IC6
(CNY17/3), v aaTemM obpaTHore npecOpa-
3oBaHva ypesHel TTL — RS-232 (1C2), ko-
Topble, Yepes pastem Bul nocTynaioT Ha
TpaHcueep (c TpaHcusepa). Kpome cur-
HanbHbIX B CxemMe pasfeneHsl W «3emna-
Hole» Lenu Gnarcaapsa NpUMEHEHUIC OT-
AeNbHBIX UCTOYHUKOB NiTaHka IC7, ICE. Ha
puc. 89 nokasaH BHeWHWH BUL CMOHTURO-
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DAND CECT

AATYUKOM KOTOPOro
AsnaeTcs peanctop 10
OM (10 BT), Tpurrep
DD1 «nepeknicuaeT-
Csi», W Ha BbIB.3 OyaeT
HU3KWIA NoTeHUMan, a

[0k

Ha BbIB.4 - BLICOKWA.
3T0 npuBeaeT K «3a-
nupaHuio» cnronapsl,
CHATUIO HANPSIXEHNA C

K Z5

33k

aHoAHere TpaHch op-

001 Kea1AR?

=1

L

BAHHO W MNaTsl yCTPoi-
cTBa («Funk» Nel2/
2001, c.23-25%.
F-NeveHs
(EW1EA) onucan
CXe@MHbIe pelleHUs
GruiICTPOACINCTBYIO-
LKUX YCTPOWCTE 3a-
WKUTLl OT NPEBLI-
WEeHWA TOKOB aHO-
0.3 1 3KpaHHOW ceT-

KW MOLULHEIX reHepaTop-
HbIX NaMn, NPeanoKeHHbIX
Hannes
(OESJFL}. Ha puc.60
npeAcTasneHa cxema 3a-
WMWTEl aHoaa, rae npu aa-
MbIKaHWK S1 nopaeTes Nu-

Fasching

i.mm.

TaHue Ha RS-tpurrep DD1.

an 3TCM GH YCTaHaBN1Ba-

aeTcd B CCCTOAHWe, Korja

Ha BhIB.3 BLICOKWA NMOTeH-

L1an, a Ha BbIB.4 - HU3KWHA,

YTO NPUBOAWT K OTKpPLIBA-

HWo kKniewa VT1, enTonapsl
W nofavye nuTaHua Ha

aHOJHLIA TpaHchopMaTop
T1. MNpy NpeBLIleHWK 3a-

OAaHHGTO aHCGAHGIO TCKA,

905

4038

905

4689,3

MaTcopa W paspany
KOHAEHCATOpPOos aHoa-
Horo Bl yepes peau-
ctop 10 OM. AHoaHGIA
TOK, NPW KOTOPOM
cpabaTteiBaeT 3auiu-
Ta, ycTaHasnMsaeTcd NoAHopeM AenuTens
39 «/8.2 . MNMpW aHoQHOM HaNpPAXEHWU
Bbile 1 KB npuMeHsaioT nocneaoeatensHoe
coefIiHeHWe TUpUcTopos (pue.61). Eule
Ha asyx aneMmeHTax KS61JA7 (DD1) Mox-
He coBpaTh CxemMy 3alUTE OT NpeBbIlle-
HUA MAaKCUMansHG ACTYCTUMGIG TOKA 3i-
paHHOW caTku (puec.62), roe npuy yrkasax-
HbIX 3HAYEHUSX BNSMEHTOB 1 TOKE AKPAH-
HoW ceTi Honee 100 MA curHan ¢ onTo-
napsl NprseneT k cpabaTsiBaHuio RS-Tpur-
repa W pasaMtiaHuio koHTakToe K1.1 pene
K1 («Paavionmp. KB v ¥YKB» Ne8/2001,
c.24, 25).

B penakuMoOHHOW cTaTkLe »ypHana
«Radio T9» onuvcaHa koHcTpykumnsa 13-
anemeHTHOWA Arn 13LBA dupmsl KLM Ha
2-meTpoBLIA AKanasoH. OHa secut 5l K
ofnanaeT ycuneHuem 18 abn. CtpykTypa
AHTEHHbI U OCHOBHbLIE pasMepsl NoKasaHsl
Ha puc.63. Pabouni amanason 144-148
MIU, peanvaceaH 3a cyeT NPUMEHEeHUs
LBYX3NEMEHTHOr ¢ BuBpaTopa © akTUBHLIM
nuTaHuen. Tpasepca BLINONHEHA 13 Tpex
OTPe3KOB AlopanioMUHUeBLIX TRYG AMamMeT-
pomM 50 MM o6uLeld AnMHOH 6,7 M, Bce nac-
CUBHLIE 3NEMEHTHI - U3 AIPANIGMUHUEBEIX
NPYTKOB AMAMETPoM 5 MM, a paspeaHsle
BuBpaTopsl - U3 10 MM TpyBok. Bee ane-

905
305
805

51913

6014

6605
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Nepani
keaksijaini kabl

Prikljutak \> S
koaks|jalnog kabla . ]

Zrated| elamenat

Al cijev
10mm

za elernente

MEHTEI He UMEIOT 3NeKTPUYeCKOro KOHTAK-
Ta ¢ Tpasepcoi. QupekTopsl v pednexTop
BCTABNEHbLI B OTBEPCTHA B TpaBepce Yepea
Ws3oAMpylollMe nnactukossie TpyGku, a

21MBpaTopbl KPenaTes HAa WU3CAALMOHHBIX
KPOHLWTeHHaxX, Kak nokasaHo Ha puc.64.
AHTeHHa nuTaeTea 50-OMHLIM KoaKcKHank-
HbIM KaBenem ¢ NOMOLLLIO NONYBOAHOBOMO
cUMMeTpUpYoLLere TpaHooopMatopa 4:1
(«RADIO T9» Ne12/2001, ¢.21, 22).

Koakaijalni batun
41

Predni zradeti
o Elemenat

Al cijey

10mm

Ouk Crtpaya
(WISR) 13rcToBMAN
PAMOYHYIO AHTEHHY
SQUALO pgnsa 6-
MeTpoOBOTO
(puc.65) pnana3o-
Ha W3 JOpanioMAHA-

Prvidirektor  @BLIX 0,975 Aoimo-

Alfipka BoIX TPYO OT Kapia-
€A CTapore CKnagHo-
ro kpecna (puc.66}.
AHTeHHA npeacTas-
naeT coBol pamky,
HacTpaveaemyio Ha

HY>KHEI YHACTCH AMANASCHA G NOMOLLIO KOH-

CTPYKTUB-

HOW eMKoc-

TH (perc.67)

TE Insulalor

B paspblBe BEPXHEA CTOPCHLI KBaapaTa, 3a-
nuTeizaeMylo S0-oMHEIM Kabenem ¢ NoMo-
ko raMMa-cornacesatens (puc.68). Ha
puc.69 noxasaH 3cK13 aHTeHHbI C GCHOBHbI-
MW paaMepamu. OGKnaaKd KoHaeHecaTepa -
Apa anoMUHWEBEIX auMcka 3,75 Awlima (1
AliM = 2,54 cM} 1 TenwkHeR 0,05 pioima.
amma-cornacyiollee YCTRPORCTBO MAroTos-
NEHC U3 antaMUHWe oA TRYO KW ANWHGH 7,25
W 20,225 noiMa v UeHTPansHGro NpoBea-
H1KA 13 MefIHOH Nposonciii 0,125 u anu-
HOW 93/B Ajoiima, Ha KoTopyie oaeTa Tedno-
HoBan TpyBka. OAMH KoHel, LeHTPansHoro
NPOBCAHWMKA BCTABNEH B aniOMUHUEBYIC
TpYDKy, a BTOPOH NPUNanBaioT K UeHTpans-

HOMY KCHTAKTY Keak-
CHhanLHOrG pasbemMa

50-239. AHTeHHY Ha-

cTpauBalT B pPeac-
HAHC Ha HY>KHOM yua-
cTKe AManascHa no
MUHUMYMY KCB, ne-
pensuran nesblid (No
puc.69) 1ok KoHAeH-
caTopa, KoTopkId Kpe-
MUTCA CTAHAAPTHEIM
MEaTanNMyYeckuM Xo-
MYTOM. MUHUMUBUPY-
10T KCB noacTponkoi
KOHCTPYKTUBHOH eM-
KOCTW raMmma-corna-
cesartena nytem ne-
pemelLeHUa anioMmu-
H1esol TpYOIKM. Pado-
yaq noneea YacToT aH-

¥ 6 - 32 Serewg [4)
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2002, ¢.33, 34).
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MATRKWIIE CBETOAUDAL! -

MAHNCTIPABOMHNK
370 HE TOMLKO 2-3 UMNYALCAR B CEKYHAY

Ceprei Piomuk, r. YepHuros

Tabnuua 1
OBbIYHbINA MUTAIOLLIMA
. Cepua &, l,; cuna ceeTa, MkQ F o, v, I Vo, P, dupma
mMca, MM Red Green | Yellow | Orange u rpan B MA B | MBT | uaroToBuT.
493019-x 5 200 100 300 250 2 - - - - - Sloan
BB-Bx71-C 3 2-40 8-30 6-20 8-25 2-2.8 45 3-10 25 5 - Bright
BB-Bx74 5 4-80 12-50 10-35 12-40 2-2.8 45 3-10 25 5 - Bright
BMRO1W 10 | 500-1000* - - - 1,5-2,5 40 3,5-12| 656 | 0,5 | 200 SUNLED
BMR81W 8 | 500-1000* - - - 1,5-2,5 40 3,5-12| 656 | 0,5 | 200 SUNLED
Bx01D 10 20-400 20-70 20-70 - 1525 60 |[35-12| 656 | 0,5 | 200 SUNLED
Bx34D 3 12,5-300 5-20 5-20 - 1525 60 |[35-12| 656 | 0,5 | 200 SUNLED
Bx53D 5 20-300 5-32 5-32 - 15-25 60 35-12| 656 | 0,5 | 200 SUNLED
Bx54D 5 12,5-300 5-20 5-20 - 1,5-2,5 60 35-12| 656 | 0,5 | 200 SUNLED
Bx81D 8 20-400 20-70 20-70 - 15-25 60 |[35-12| 656 | 0,5 | 200 SUNLED
CMDF333xD 5 1,5-100 2-5 2,5-7 - 1,5-3 45 5-13 | 20-80 5 85 Chicago
Muralowmii ceetogmos (MCA) | CSL-36FD | 3 | 13-800 | 520 5-20 - (15-2,5) | 60 9 | (6-56) [{0,5)| (200) | Camoliton
npeacTaBaaeT co6oi KoMGUHMPOBaH- CSL-456FxD 5 0,8-300 5-20 5-20 - {1,5-25) | 60 9 (6-56) | (0,5)| {200) | Canvoliton
HbIVA GNEKTPOHHBIA NPMGOP, BKOTOPOM ™) “der ™[5 | 5300 | 582 | 582 - | as2es| 60 | 9 |(6-56)[(0,5) (200)| Canoliton
B OJHOM KOPMNYCe MUPHO «yXWBaIoT-
CA» MHTErpanbHas MMKpoCxema v cee- | CSL-616FXD | 8 | 1.3-300 | 520 520 - (152,5) | 80 9 | (6-56) [(0,5)| (200) | Camoliton
TOBOW n3nyyarenb. Mpu nopgaye Ha | CSL-796FSRC | 8 | 500-1000* - - - (15-2,5) | 40 9 | (6-56) | (0,5)| (200) | Camoltton
MCL nocrosroro Hanpaxerms on- I~oq Zoeen (g | 0400 | 2070 | 20-70 - las2s] s0 | 9 |56 |05 00| canolton
peaeneHHol NOAAPHOCTU OH HaYMHa-
€T «MMraTh» G 4acToTOM okono 2 M. | CSL-816FSRC | 10 | 500-1000* | - - - (1525) | 40 9 | (6-56) [(0,5)| (200) | Camoliton
B sapy6exHoii amrepatype BoTpeya- | CSL-816FxD | 10 | 20-400 | 20-70 | 20-70 - (15-2,5) | 60 9 | (6-56) | (0,5)| (200) | Camoltton
I0TCA TPW PaBHOLEHHbIE HA3BaHWA: _ y y - y y i g _ y
Blinking LED Lamps, Flashing LED L-297xD-F 3 0,8-300 |(2,5-12,5| 2,5-125 | 25-20 | 2+-0,02 120 [1,6-28| 5-30 5 |45-100| LEDopto
Lamps, Flicker LED Lamps. Mepe- L-36BxD 3 1,3-300 5-20 5-20 - 15-25 60 |[35-12| 656 | 0,5 | 200 Kingbright
MEHHas 4aCTb 3TMX HA3BAHWA nepe- L-456BxD 5| 0,8-300 5-20 520 - 1,5-25 60 |35-12| 656 | 05| 200 | Kingbright
BOANTCA Kak «MUraHne», «Mepua- L-517xD- 5 0,8-500 3-15 5-20 5-20 2+-0,02 120 | 1,5-2,8| 5-40 5 |45-110| LEDopt:
Hue», «MmefibkaHue». MpeanoyreHne -S17xD-F il - ' ; i e ' i, opto
cAefyer OTAaTh CAOBY «MUTaHWE», Mo- L-56BxD 5 2-300 5-32 5-32 - 15-25 60 |[35-12| 656 | 0,5 | 200 Kingbright
ckonbky MCL, dyHKUMOHaNbHO Noao- L-616BxD 3| 13300 | 520 520 - 1525 | 60 |35-12| 656 | 0,5 | 200 | Kingbright
6eH Masiky, KOTOPbINM Mo oNpeaeneHMio " ——
«MEPLITb MM <MENBKATH> HE MOXET. L-796BSRC 8 | 500-1000 - - - 1,5-2,5 40 35-12| 656 | 0,5 | 200 Kingbright
Otanunte MCZA ot 06bi4HOro cBe- L-796BxD 8 20-400 20-70 20-70 - 15-25 60 |[35-12| 656 | 0,5 | 200 Kingbright
TOANOAA N1IerKO NO BHEWHEMY BUAY, L-816BSRC 10 | 500-1000* - - - 15-25 40 [35-12| 656 | 0,5 | 200 Kingbright
|pasrnagbiBas ero KOpPNyc Ha NpoceeT ——
{(pnc. 1). BryTpn MC/ HaxogaTca aBe L-816BxD 10 20-400 20-70 20-70 - 1,5-2,5 60 35-12| 656 | 0,5 | 200 Kingbright
NoaNoXKN NPUMEPHO 0AWMHAKOBOro LFx2060 3 1,9-10 8-13 6-10 - 2-3 - 3-10 - - - Ligitek
pasmepa. Ha neppoli U3 HUX pacno- LFx3330 5 7-26 - - - 2-3 - 3-12 - - - Ligitek
naraercsl KpUcTanaMyeckmin ky6uk LFx3360 5 1,7-10 10-17 6-10 - 2-3 - 3-12 - - - Ligitek
ceeTomnanyarens (1), M3roToBeHHbIA LFx33602 | 5| 1.7-10 | 1017 | 6-10 - 1626 | - | 312 - - - Ligitek
us pepkosemenbroro cnnasa: GaP Iy n "o e e [os00.a0000| - - - 24002 | 30 | 18 | 1020 5 | 60 MCD
(3enenbiti uper), GaAsP/GaP (xen-
Thiii uBeT), GaAlAs/GaAsP/GaP, |MCDL-517VxC-F| 5 | 800-1000* - |8o0-1000* - 24002 | 15 | 512 | 10-20| 5 | 120 MCD
GaAlInP (kpacHbiii ugeT). ina ysean- | MCDL-517xD-F | 5 | 0,8-500 | 3-15 5-20 520 | 2+-0,02 | 120 |1,7-21| 1040 | 5 [45-100| MCD
HeHW# CBETOBOM 0 MOTOKA, GOKYOMPOB- ™) w7 ™ | - 35-50 - - | os1s | 40 [1635] 20 | 5| - Micro
Kv 1 (POPMUPOBAHUA AMarpaMmbl Ha-
NpaBAeHHOCTU NpUMeksieTca napato- MOBS557TA 5 = = - 150-200*| 0,6-1,6 40 [18-35| 20 5 - Micro
AMYECKMIA AMOMUHUEBBIN OTPAXATE b MSB557DA | 5 50-80 - - - 06-18 | 40 |1,6-34| 20 5 - Micro
(2). B MC/L o HemHoro Merble 1o MSB557TA 5 | 300-500* 0,9-18 40 (1835 20 5 Mi
AanameTpy, Yem B 06bI4HOM CBETOAW- - - - - o o - o
ofle, TaK Kak BTOPYIO 4acTb Kopnyca MSB557TA-12V | 5 | 300-500* - - - 1,2-2,8 40 3-15 20 5 - Micro
3aHMMAeT NOANOXKA CUHTErpanbhol | MspssgTA-5 | 10 [4000-6000%| - - - 0618 | 16 [1635| 20 | 5 - Micro
MUKPOCXENOAA (3). TLBR5410 5 0,5-186 13-52 80 |[4,75-7| 10-30 | 0,4 | 200 Visl
3nektpuyeckn oGe NoANOXKM CBs- T - - - i e - ' wshay
3aHbl APYr C APYroM ABYMA 3010Thi- |[TPMMedanns. 1) 3Hak "*" oaHa4aeT NpoapayHblit KOpNyC cBeToAMona, y ocTaibHbix MCJ, kopnyca Auddyanble.
MM MPOBOAOYHBbIMM Nepemblikamu {4). | 2) B kpyribie ckobku BasTel NpeAnonaraeMble aHa4eHis NapaMeTpoB, He ykaaaHHble B daiinax Datasheet.
Kopnyc MCZ (5) BuinontseTcs ua ma- | 3) B peanbhbix Haaganusax MCJl cMBON "X" aaMeHseTCs ONHOMH MK ABYMS OykBaMM cornacHo tabn.2,
TOBOV CBeTOpaccemBalowiel naacT- |Hanpumep, LFG3360, L-297LRD-F, L-56BYD, BB-B5171-C, 493019-G.
maccel (diffused) unm na npoapayHo- | 4) MonHbie HaaBaHKA M pekBHANTh GUPM-MAroToBMTeNel NpHBEaeHL B Tabn.3.

ro nnacrtuka {(water clear). Manyya-
Tenb B MC/J] pacnonoxeH He Ha ocu

CUMMETPUM KOpnyca, No3Tomy Ans

oBecneyeHns PaBHOMEPHOM 3aCBETKM Yalle BCEro NPUMEHSIIOT MOHOUT-
HbIl1 LBETHON Anddy3Hbiii cBeToBoA. Mpo3payHbiii KOPNyC BCTpeyaeTcs
Tonbko y MCJ Gonblunx auamerpos, oGiagalowmx y3koi auarpaMmMoin Ha-
NpPaBAeHHOCTU.

MNepeble coobuerna 06 MCA nossuance B koHue 80-x rogoB. C tex
noj? MHorve dupMbl ocBonan nogoGHoe Npon3BoacTeo. B raéa. T npuee-
AeHbl OCHOBHbIE NapPamMeTPbl CepPUitHO Bbinyckaembix MC A, B3aToie n3 V-
TepHer-carinop Datasheet. [na koMnakTHOCTW NepevncieHbl Leable ce-
[PMM CBETOAMOAOB, @ UX KOHK|2E THbIE HAMMEHOBaHUS HEOGX0AMMO UAEHTU-
uuMpoBaTh, NOAb3yACs Taba.2. NHoraa B npaicax GUpM-NocpeaHUKoB
MOXHO BCTPETUTh yCTapeslne Haseadna MCA. K npumepy, CQX21 - ato
ananor TLBR5410, Ho B cucteme o6oaHayeHui Pro Electron.

Obuwee 3amevanue. B cdannax Datasheet, Ha 0OCHOBaHWW KOTOPbIX CO-
craeneHa 7aba. 1, npMBoAATCA Aaneko He BCe MHTepecyome notpetu-
TeNA AaHHbie. Bonee Toro, BCTPEYaoTCA ABHbIE N2OTMBOPEYUA, HE TOYHOC-

Tabnuua 2
- -y pve
Anraviickoe
Haseanue ugeTa ANVH BOAH | B HaaeaHuax MCA,
oGoaHayeHue
B MCA, M cornacHo Taén.1
HacieHHbR | gt Red | 697-700 H; S; 51
KpacHblit
- . R; S; HR; LR; MR;
KpacHblit Super Bright Red 660 SR: UR: 61
Ceetno-kpachblit | Hi-Efficiency Red| 625-635 I E; R; UR; 45
OpaHxesblit Orange; Amber 611-630 AE O; 41
XKenrblit Yellow 585-592 Y; UY; 31
3eneHblit Green 565-575 G; UG; 21; X11
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MUHUCTIPABOMHNK

TW, HECOOTBETCTBUA. K COXaneHn,

rNapHAaA NPUHMHA OLIMGOK - YeNOBEYET- Tabnuua 3
ki akTop... MonHoe HaaaaHWe GUPMbI lFonoeHoid oduc Apgpec caitTa ¢GupMbl Datasheet
TexHu4eckme napametpsl MCO Bright LED Electronics Cotp. TaitBab http. / A, brightled . com. tw I-blinking.pcf (74 KB)
1)V_{Forward Yoltage), B, nocrosn-
Camollton Semiconductor CLUA, Texac http. / Aurwaw, csitexas.com FlashingLED.pdf {356 KB)

HOE NpPAMOE HanpaxeHre, NnogaBacMoe

Ha MCJ. CyiecTByer HeodiLuankHbi Chicago Miniature Lamp, Inc.

CLUA, Heto-Ixepcn

http. / v sli-lighting.com 1-98.pdf {48 KB}

|2A4 3HAYEHWIA, KOTORBIX NPUAeXKYBa-

torea uarotoeurenn: 1.8; 3; 5; 9; 12 B. Kingbright Electronic Co., Ltd

TaitBaHb

http. / v kingbTight.com www kingbright-led.com/seaich.asp

«HuzkoBonbTHBIE» MCA (V_ < 3 B} He

COACPRXAT BHYTREHHUX OrpadHnymTe b= LEDopto

CLUA, KanudopHus

L297XDF .pdf (108 KB)

ttp. /v leclopto,
http./fwane lodlopto.com L517XDF pdf {186 KE)

HbIX PE€3UCTOROB, B OTAKMYMAE OT CBOMX

«BblCOKOBONBTHBIX» CoBpaTben. Paanu- Ligitek Electronics Co., Ltd

TafeaHb

http. / /e ligitek. com win ligitek. com/list. htm

YaloT Y3K0- M WKMpoKogMana3oHHbIe

MCL, npuyem nocneaHue UMEKT TMNo- MED Flectronics Inc.

CLUA, Hblo-Mexnko

http./ fwwaw. medelectronics.com|  MEDL-517VXDF Flasher.pdf (69 KB)

BOi Aonyck 3-12 B.

Micto Electronics Corporation
2) |_ {Forward Current), mA, Tok ve-

CanraH (I oHKoHT)

http. / fanaaw, mictoelect.com whw ictoelect.com /tlatasht.him

pe3s MCL B cBETAWEMCA GOCTOAHUM. Sloan Company, Inc.

CLUA, KanudopHus

htp. / v sloancotp.com www allietlelec.com, 5687 .pdf {48 KB)

NopAaok 3HAa4eHWI | NPUMEPHO Takow

ke, Kak 1 y 00bl4HbIX CBe Toamoaos. Be- SUNLED Corporation

Canran (paHee
oHKOHT)

http. //www sunled.com www . sunled.com/products/flashing htm

30NaCHbIM TOKOM A7 Boex TMnos MG

MOXHO CuMTaTh 10 MA. MMeHHO ero pe- Vishay Telefunken

lepmanig

http. //wwa vishay.com tlbro410.pdf {160 KB}

KOMEHOYETCA YyCTaHaBAMBATL NP NPo-
Bepkax paGorocnocobHocTH. JonycTUMbIA MUAAMCEKYHAHBIA UMY AbCHBIRA
npsMol Tok coctaeaser 100-200 mA.

3) I, (Luminous Intensity}, MkA, cuna ceBeTa - W3Ny4aemblil CHETOBOM
NOTOK HA &AWMHULY TENECHOro yrna. [na HuakoBobTHbX MC A |, n3mepa-
eTCa NPy CpefHeM 3HA4eHUA MPAMOro TOKA |, AR «BbICOKOBOALTHBIX» -
NEWM TMNOBOM PaGoYen HANPAXEHU V_. Paanuyator 0GblHbIE {1, < 70 mka)
u ceepxbApkmne MCH (Super Bright LED Lamps).

4) F, {Blinking Frequency), 'y, 4acTota MUraHWA B AManasoHe Hanpa-
KeHuii V_. 3aBMcuMOCTL 06PRATHO NEONOPLMOHALHAR - NPM YBEMHEHN
HanpmKeHUA YacToTa «BCMNbILLEK» NOHWXAeToA. Cyl,ecTByeT 3amMeTHbIR
pa3bpoc F, o7 3k3emnaapa K 3K3eMNAsApRy Aaxe y ofHoTUNHbX MCL,.

3) P, (Power Dissipation), mBT, cpefHaa MOWHOCTL PACCEAHWA, NpW
KOTOPPOR elle rapaHTUpyeTcs HaJexXHoe U J0ATr0BPEMEHHOE MYHKLMOHK-
poeaHne MC [l Bo BoemM Anana3oHe TemMnepaTy U HanpskeHui. YuuteiBan
WMNYAbCHBIA xapakTep paGotel MCO M CKBAXHOCTb «BCMbILLEK», [JABHYID
MpUMERHO 2, 3HadeHune P, 119 CBE TALLErocA COCTOAHNA MOXHO YBENNYUTL
pasoe. OaHako 1 313 BEAMYMHA 334ACTYIO BXOAUT B NROTUBOREYME G MNjK-
BogvMbivK B Datasheet napamerpamm. Hanpumep, ecnm paccHmraTh MOLL-
HOCTh, KOTOPYID paccensaeTt ceetoanod cepun L-56 {(hupma Kingbright)
npy Hanpsxerun ¥V = 12 B, to nonyunrca 670 MBT. AnurensbHan pabora B
TAKOM PEeXMMe HEedONyCTMMA, CAeoBaTenbHo, CBeToanol HeoGxoaumo
NoAKAKYATh K MCTOYHKKY © HanpskeHuem He Gonee 9 B.

6) V, {Reverse Yoltage), B, nocroaHHoe ofipaTHoe HanpsaxeHue, KOTO-
|poe MoxHo nogaparb Ha MC [ Ge3 onacHocTH ero nospexaeHna. Tok yrey-
KM MPW 3TOM rapaHTUPYeTeA, kak npasmio, He Gonee 10 mkA. Fnaga Ha
3HaYeHne napamerpa Y, MOXHO O/IHO3HAYHO ONPEAeNMTh, MMEeTCA A
BHYTPK MC [ sawmrhbii guoa. Ecim vV, < 0,5 B, To nmeeTcd, n HaoGoporT.
Benuuuna V_, npueeeqHan B 726, 1, He ABNASTCA NPeieNbHo AoNYyCTH-
MOW, OHa onpefenaeT AWLLbL KaYecTBO MarotoBaeHus MCL Ha npeamer
OTCYTCTBWA YTEHEK YEepPed NOAeBble CTRYKTYPhl MHTErPaibHOA MHKPOCKE-
Mbl. [pu yBeAMueHUM oBpaTtHoro Hanpsxerusa ao 7-10 B ceetoanona npe-
Bpaw,aeTca B cTabUAnMTROH. MAKCUMAbHBIA TOK cTaBuamn3aummM KkoToporo
OrpaHn4eH MOLLHOGTLIO pacceAna P

7) @ (Diameter), MM, gnameTp LMAMHARWYECKOR YacTK Kopnyca MCO.
3roT napameT) ABAAETCA yAOGHBIM NPK NePBUYHONA Knacoudukauyn MG,
Cyuw,ectByeT cTangapTHuiA PAA 3nadennia: 3, 3, 8, 10 mm, npr4em nepeoie
ABA U3 HUX UMEIDT YHUOULMUPOBAHHbIE «AIAMOBbIE» HA3BAHWA COOTBET-
GTBEHHO «T-1» 11 «T-1 3/4».

8) ® (Viewing Angle 20 1/2), rpagycol, yOBOSHHLIA yroq, B npedenax
KOTO[POr0 CWAA CBETA yMEHbLLAETCA B 2 P33 N0 CRABHEHWID © MaKCWUMY-
MOM M3ayyenns. Pasanyaot MCJ c paccesarHbiM (€ > 60°) 1 yakoranpas-
NeHHbIv {& < 60°) nanyyeHnem.

Mo BHELIHWM KOHCTYKTMBHBIM NPWU3HAKaM, TEXHONOMKM NaikKn KU dop-
MoBk, MCO He oTandaeTcA o1 08bl4YHbIX CRETOAMOA0B. COBNAJAINT TAKKE
W peKoMeHgaummn no o4ucTke kopnyca MGH or aarpaanenwid. B bwactho-
CTW, HeNb3A NPUMEHATh TETPAXNOP3TaH, ALETOH, TPUXAOPITUAEH U ApY-
rue nofoBrble pacTeoprTenn. O4ACTKA A0KHA NPOM3BOANTECA METOA0M
OKYHaHWA B CNMPT HA NPOTAXEHWW He Gonee 1 MUHYTHI.

Yacto 3apaBaemblii Bonpoc: «Kak Gesonacko npobeputb padortocno-
coBHoctb MCJ, npu nokynke?» Cambiil NpocTol cnoco® {Ha Boe cayyYau
XM3HK) - oT Garapeikn 4,5 B Yepead nociea0BaTeIbHO BKIIOYEHHDBIA pean-
crop 51 Om mowHocThio He meHee 0,25 Br. Oaa cnpasku, katoa nerko
OTAWYWTE OT aHOAA NO CKOCY HA Kopnyce MCA.

PUPMbI-M3rOTOBMTENM CBETOAMOA0B HaxoaAaTeA B GLUA, Mepmanmn,
TapaHe, CaHraHe (7a6.a.3). Cyaa No 0JMHAKOBLIM NapaMeriaM CBeTo-
anopos dupw Kingbright, SUNLED, Carrollton, - HAAWLO MX B3AUKMHOE K-
LeH3MPOBaHWe NPOAYKLMI.

Kak HM napafokcanbHo, 0AHAKO MHOPMALKWA O BHYTPEHHEM SNeKTU-
Yyeckom ycTpolictee MC/J ABAeTCA «3aKpbITOR» M OTCYTCTBYET Aaxe B VK-
TepHete. NonpoGyem BOCNOAHWTL 3TOT NpoGen, NPUMEeHAA MeToabl (hran-
4eCKOro U NOrM4eckoro aHanmsa.

Puanyeckuii ypoBeHs

MC L apnaeTca AByXNOACHUKOM. ccneoBanne ero BOAbTaMNeRHbIX
xapakreprcTik {BAX) nokaaoiBaeT [1], 4TO B CBETALLEN GA COCTOAHMKM MG,
SKBUBANEHTEH NOCAEA0BATENBHOW Lenoyke «08biYHbIA CBeToanoA - raca-
WMA peancTop». HomMWHAaN pe3ancTopa CocTaBAseT GOTHA OM M NPAMO NP O-
NopLMOHaNeH JonycTivomy padodemy Hanpaxernio V . Y «HU3KoBOAbT-
Hbix» MC/J] pesncTop, kKak NpaBrno, OTCYTCTBYET.

B HecBeTAlemen cocroarun MCI nogoteH HeAMHERHOMY Pe3UCTopRY
conpotueieren Gonee 100 kKOm. Mpu cveHe NOAAPHOCT NOAABAEMOr0
HanpsxeHusa ceeToanoabl dupm Kingbright, SUNLED, Carroliton, Vishay
NPeBpALLADTEA B KPEMHMEBBIE AMOALI G BKAKOYEHHBIM NOGAEA0BAaTENBHO
HW3KOOMHBIM peancTopom 5-10 Om. Auop sawmu,aer
BGTPOEHHYIO WHTEMIAMABHYIO MUKPOCXEMY OT NOAAYMW
Hanpaxerua oBpaTtHol nonApHocTH. Pesncrop orpa-
HW4MBaeT TOK Yepe3 auod, no3deonss Gea npoGon Bbl-
AepXMBATE HANPkerne V_ BearuHoOA o 3-4 B.

Ecnau coBparb SAeKTPUYECKYD CXEMY COr1acHo
puc.2 1 NOAKNIOYMTE NapaniensHo peancTopy R1 oc-
uuanorpad, 1o MoXHO HaGOAATE UHTERECHYIO Kap-
THy. OKa3blBaeTos, B HECBETALLEMOS COCTOAHMI TOK
yepea ceetogmod HL1 {pse.3) mogynmpyertca BblGo-
KOYACTOTHBIMK MMNYyAbcamu! CheoBaTenbHO, BHYTM
MC [ HaxoAWTGA NOCTOAHHO RAGOTALMEA 33Ja10LWHA
reHepartop. YacTora cnedoBaHWA MMNYNLGCOB OKOJ0
100 My, {B pa3HbIX 3K3EMNIARAX CBETOANOA0B OT [pa3-

HbIX M3roTOBUTENEHA 3TO 3HAYEHWE

+58 Puc.2

u, T MeHAe TCA BrioTe Ao 40%).
B HL1 caetuTea Moyemy reHeparTop BBICOKOYAC-
3 TOTHBIM? Q4eBMAHO, 310 CBA3AHO G
TEXHOOTMHECKMIMW O PAHMHEHWUAMK
2 HA pasMepsl {8 3HAYUT, U EMKOCTb)
HL1 He ceeTuTcn | KOHAEHGATOPA, KOTOPLIA BXOAWUT B
1 4ACTOTO3AAAI0LLYIC LEeNb reqeparo-
|~ ] Pa Hunakoe 3Ha4eHne ewmkocTK ON-
|PeAenfAeT BbICOKYIO TAKTOBYID HACTO-
0 10 20 30 t.mKc Ty, YBE/MYEHWE eMKOCTM KOHAeHCa-

Puc.3 TOPPa 33 CYEeT PACLUMPEHWA NAOLLLAINU
NOJIOXKU 3KOHOMWUYECK HEON|3aB-
AaHHo. Jelesne pacnonoxmrb Ha HeW HECKOAbKO ABOMYHBIX AenuTenei B

MHUK]203NEKT[20HHOM UCNOAHEHWN.

Jlornyeckuii ypoBeHb

JKCNePUMEHTHI, NPOBeAeHHbIE Ha (HM3MHECKOM Y[ OBHE, NO3BOASIOT CAe-
Narb BbIBOA O HAAWuMK BHYTPW MCJ JeTtbipex y3noB: CBETOAMOAHOMO 13-
JyHaTeNA ¢ TOKOOrPaHMYMBAIOLLMM PE3MCToRoNM, dajanwero BY-renepa-
TO]2a CASAMTENEM YACTOThI, SNEKTI0HHOTO KAIDHA W 3aLLMTHOr0 AMoaa. Pesn-
GTO2 1 {MAK) AMOA, B 3aBMCHMOGTH OT TMNA MC/J] mMoryT oTCYTCTBOBATH.

Db DD1.2 DD1.3 DD14  +35.12B  +35 1286
ﬂz 3[ 1 |4
J|__€139 DD1
If K561/1H2 R3
R 100k D02, D03 51
M~ | 3
L K56 1ME16 ANSOTE
DD2 oD3 DO1.S m ?ﬁzo ol
o[ JeT[ 115 1o [€T[, |5 ] Kis226
—C 10| 1 ! G 4
IS g
K ewe. 14 DD,
+—> K gaie. 7 DD, 8 DD2, DD3 16 DD2 D03
- Puc.4
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Cyas no HU3KOMY TOKY NoTpeGnerHus B HeCBETALLLEMOA COCTOAHUM, BAEk-
TPOHHAA YacTb MCA BbMoAHeHA Ha noneBbiX Crpykrypax. MNpAvoe noa-
TBERKALSHWE TOMY CoaemuTeA B darine Datasheet ceeTogmoaa TLBR5410
dupmbl Vishay Telefunken, a umenno: «Built-in blink-function P-MOS C» -
BCTpoeHKaa P-MOIM mMukpocxema ¢ yHkUuMeR Murannsa. Ecim ydecrts, yro
ceetogmoa TLBR3410 nmeeT cpaeHMTENbHO Y3KMIA AMana3oH NMTakwero
HanpmxeHrs {4,75...7 B), 10 A0rMiHo NpeanoaoxmnTs, Y4T0 WP oKoaMana-
30HHbBIe MC I (3...12 B) narotasanmeaotcA G nprimeHedrem KMOT-rexHo-
fnoruu.

Ha puc.4 nzotpaxeHa nonHana cxema samelienna MCO mna L-56BHD
oupmbl Kingbright, BeinoaHeHHan Ha gMcKpeTHbIX anemMerTax. OHa moxer
GbiTb None3Ha gNA COCTABAEHMA MAaTEeMaTMHYeCckoW Moaenn B dopmare
SPICE. Ona cnpaBkK: yNpoleHHAA SKBMBANeHTHAn cxema MCLH Ges Bhi-
COKO4ACTOTHOMO reHeparTopa npueedeHa B [2]. Ecan peann3opaTb ee HA
NPaKkTMKe, TO CTOMMOCTL BCEX KOMNEKTYIWMX Gyaet B 1,5-2 pasa Huxe,
4yem y ogHoro MCA.

OcHoBy cxeMbl, NpUBEAeHHON Ha pic.4, coctaBnaetr RC-renepatop Ha
anementax DD1.1-DD1.3, C1, R1. CurHan, cHuMaemblid © Boixoga Gydep-
Horo uHBepTopa DD 1.4, uveer vactory okono 100 kMu. Deanrens coGpax
Ha cyetdmrkax DD2, DD3 (koadonumeHT aeneHra 65536). Ha ero Beixoge
oGpa3yerca meanap ¢ vactotoi 1,5 M'u. WHeepTopel DD1.5, DD1.6 BoInoA-
HAOT GYHKLMIO SAEKTPOHHOTO KAOYa U COeAUHEHb NapanienbHo A yee-
Nu4eHus Harpy3oyHol cnocoBrocTu. Tok yepes ceetoauon HL1 orpanm-
YMBAESTCH peancTopor R2, a Tok Hepea 3awmMTHbiA gmog VD1 - peancTo-

pov R3. LUper cBevyeHWa onpeaenneTcd TMNOM NpUmMe-

+3..5B HAeMOro ceetoanoaa. Yacrory «Benbiwek» MCL MoxHO
(+9...12 B) jperynvpoeats NoaGopoM HoMWHANOB peancTopa Rl u
koHAencatopa C1. Apyrof nyts - naMeHeHne Koahou-

.«7|,—4 LreHTa aeneHna cyieturkor DD2, DD3.

.

HLA1 Tunosule cxemsl BKNodeHns MCL
Hu oaHa 13 dupwm-paspatoryukon MCH He notpyam-
Puc.5 nace npueectm B dannax Datasheet pekomengyemble
CXEMbI BKIOYEHWA. PacyeT NpocToid, 3a4em nyBamnkopaThb
W TaK 04EBUAHYIO MHOOPMaLKID. Kak
+5B HLA1 3HaTtbh, MOXeT ObIThb 3Ta «OYEeBMa-
HOCTb» YobiNUAa 6AUTENBHOCTE Pa3-
paBoTyMKoB W He Aana NoBoaa WMc-
37 C/le]0BaTh HeCTaHAARTHBIE 061acTK
SA1 > WX NpUMeHeHun. Makcumym npueo-
l 1 AUMBIX CBEAEHWIA - 3TO Haanuue

BCT]20€HHOT0 OMP2aHWMYKMTEBHOT O |2e-
3ucropa {built-in resistor) n Bo3mox-
HOCTb Nogkadenua MCHO Hanpa-
MYIO K Boixogam TTJ1- n KMOM-muk-
pocxem (easily be driven by TTL &

DDA
- Puc.6 _,l\_

+5B +12B CMOS circuit). Ecan nepeBectyn
ULA {ﬂz A3bIK TEKCTA B A3LIK MPAaMKKK, TO No-

" AYYWUTCA TPWU BApWaHTa TUMNOBBIX

SA1 CXeM BKAOYeHWA (pie. 5-7). Yonos-
Hoe rpaguyeckoe oGoaHayveHne

_ L _[1e]
| Pue.7 l

MCJ BbINOAHEHO MO AaHANOTUK G
DD1 0GblYHbIM CBETOAMOA0M, HO C 3aMe-
HOM CHAOLWHBIX CTREN0K Many4eHnA
NYHKTUHBIMIA.
Wrak, npu nogave Ha aHoA nono-
SKATENBHOTO, @ HA KAT04 OTPWLATE/ILHOIO HANPAXeHWA (pie. &), cBeToam-
oa HL1 Ha4MHaeT NOGTOAHHO MWUMATE G YAGCTOTOW, ONpeAeAAeMON TeXHN-
YECKUMKM XapakTepucTukami cornacHo raén. 1. AnutensHocTH cBeTALLe-
rocs M HeCBETALLEM0GH COCTOAHWA NPUMEPHO 00MHAKOBI.

Wreeprop DD1 Ha pie.6 mMoxer Gbite kak cranaaprHoi TTH-, Tak u
GythepranporanHoi KMON-mukpocxemol, Hanprmep, K661H2. AHeep-
Top DD1 {p#e.7) DONxEH MMETh BoiX0 G OTKPbIThIM KOJLISKTOR OM Wi OT-
KPbIThIM CTOKOM, MW 3TOM HanpskeHue, nuraowee ceetoauoa HL1, mo-
ket BbiTh 3HAUUTENBHO BoNblue, YeM HeoBxoaumo ana Mukpocxembl DD 1.

ABTOreHeparopHas cxema

Kpome TMNoBbIX, M3BECTEH LENbIA KNact HECTAHAAPTHBIX CXen BKAOHe-
HrA MC O, K npuvepy, OH MOXeT CAYXWTh HE TONBKO MEHERaTOROM GBETO-

BbiIX «BCMNbILLEK?», HO W
+5B A +5B AaBTOFEHEPATOPOM
oA 3NEKTPUYECKUX  MM-

: s R nyaecoB [1, 3, 4]. Ha
(V) w
DD1

pie.8, 9 npueeaeHs

DDA T UL /ABE OCHOBHbIE CXEMbI,
1] L L = MCNOAL3YILLME NPK pa-
G Bore 06nacTb MUKPOTO-

el koB Ha BAX ceetoauo-
ol AoB. Cxema Ha puc. 8
7 P

R1 é; HL1 Gonee npakTu4Ha, No-
CKO/IbKY A0NYyckaeT LWK-
Puc.B Puc.9 POKOE BapbWpoBaHWe
HOMWHANA Pe3ncTopa
R14{0,1...300 kOm) 1 npurverere B kadectee DD1 TT/1- nan KMOM-wmuk-
pocxembl. B cxenve Ha pre. 8 MoxH0 NprMeHATs Tonbko KMOM-noruky {pe-

sucTop R1 o1 eAuHWLL A0 COTEH KMADOM).
Ha Bbixoae wuHBepTopa DD1 06pa3yioTca MMNyAbChl, MMEDLLME B Nep-

MUHUCTIPABOMHAK

BOM MPUBAMKEHWW YaCTOTY CReaoBaHWA «Borbiluek» MCJHO. CkBaxHOGTh
WMNYNbCOB OTAMYAETCA OT MeaHAapa M B HeGonbLIWX NPpeaenax Moxer [pe-
ryAMPoBaTheA PpeancTopor R1. BmecTe O CKBAXHOCTLIC MEHASTCA M Hac-
TOTA «BCMbILLEK>.

HeBonbluol HIoaHC. BHMMaTenbHbIA YMTaTens BRpaBe 3a4aTh BONPOC:
«Movemy MopMa BuX0OHOIMO CHIHana He Meandp, XOTA COrJlacHo ZKBMBa-
NEHTHOM CXeMe Ha 3NeKTPoHHbIA Koy MG noaalnTcA MMMy AbChl GO CKBaX-
HOCTHIO 27» Boe Aeno B pasHoOM HanpaxXeHUU, KOTOPOoe NPIMKAAABIBAE TCA K
MCZA B cBeTAWEMCA M HeCBeTAWEMCA COCTOAHMWA. BMHOWA TOMY Harpy3oy-
Hbll peanctop R1 {puec.8, 9), Ha koTopoOM B NepBOM CAy4ae najaer Ha-
npsxeHre 3Ha4YnTensHo Bonbluee, Yem BO BTOPOM. 370, B CBOKD OYepeab,
NPUBOAMT K HACTOTHOWA MOy ALMKM curHana dagawwero BY-reneparopa
W, KaK CAEACTBUE, K M3MEHEHWIO OTHOLLEHWA AANTENBHOCTER CUIHAN0B NOC-
Ne CHeTYMKOB.

MCJ B ka4ecTBe XAyLero mynsTuenGparopa

Ecin MCL, yGToRUMBO reHepupyeT 3NeKTpuyeckue UMNyabohl, 170 10-
MMYHO NPEANOA0XUTh BO3MOXHOCTb €ro patortel B cxemax ogHoBuGparTo-

Tabnvua 4

Cepus Pucynor 10 PucyHox 11 Pucynor 12 PucyHox 13

hy;: R1, kOm F.Ny |R1,kOm| F,Tu |R1,kOm| F,Tu Ri1, kOm| F. lu

K155 | 0,08-15| 1.8-186 - - 025-19| 1,7-156 - -

K555 |0,05-3,7| 1.8-152 - - 0,26-35| 1,7-15 - -
KP1533 |0,07-2,4| 1,8-1,38 - - 1285 | 1813 - -
KP1531 | 0,08-38| 18-158 - - 0,75 |1.66-147 - -
KP1554 | 0,6-180 | 1,7-1,27 | 0,8-180 | 1,7-1,27 | 0,6-170 | 1,7-1,25| 0,6-170 | 1,7-1.25
K561NH2 | 0,15-110| 1,75-1,35| 1,9-360 | 1,6-1,16 | 0,6-110 | 1,72-1,3 | 12-330| 181,13
K561NA7 |0,05-160| 1,8-128 | 1,1-220 | 1,66-1,2| 1,2-130 | 1,6-1,28 |0,05-150(1,72-1,28

OB W1 yNPaenAemMblX MynbTMBMG-
paTopoB («3aTOPMOXEHHBIX» [e-
HepaTopoB). OgHako npexae Yem
NPUCTYNMTL K CMHTE3Y NOA0GHbIX
cXeM, HeoGXoAuMO AETaNnbHO WC-
C/1€0BaTh HeThi2€ BO3MOXHbIX Ba-
puvanTa ynpaenenna MCS or
BHELLIHEr0 IOMMYECKOro SNEMEHTA.

B r26n.4 npMBeieHb CROAHBE
Pe3ybTaThl ONLITOB N0 BAPbWPO-
BAHWID HOMWHANA pesucropa R1
B cxewmax puec. 10- 13 ana pasHbix
cepuia TTJ- 1 KMOMN-mukpo-
cxeM. B uenax oGbek TMBHOCTU BO
BCEX CAYYAAX NPUMEHAINCb OAHK
M TE 3Ke IKASMMAAPL MUKPOCXEM
n MC L.

Ecauv npuraagertsca noBHUMa-
Te/bHee, TO KOH(MUIyJaLM A BIJIO-
YyeHua uenovek R1-HL1 oueHb Ha-
NOMWHAET W3BECTHLIE GXEMb
OndepeHump oBaHa M MHTErPK-
POBAHWA MUMMYNbCOB, Cleayer
TO/LKO NOCTABWTh BMEGCTO CRETO-
ovoda KongercaTtop. AanbHem-
Liee HanpaeneHue 3KCnepuMeH-
TOB O4YEBWHO - NOMbITATLEA 3aMe-
HWTb BPemMAdafaloLme KonaeHca-
TOPbI B CXEMaX 0AHOBUENATOROB K
MYAbTMBUGRATOROB «MUAIOLLMM L
GCBETOOM 043K M NOCKOTRETh, HT0
W3 3TOM0 NONYYUTCA.

Ha puc.74-18 npueeaeHsl
CXeMbl XAYLWMX MyNbTHBMGRATO-
POB Ha A0rMYECKUX ZNEMEHTAX ©
MC.. Mo BbINOAHAEMBIM QYHKLIW-

DD1.2

*5B AM GTO PAGLUMPMUTENN MMMYNLCOB

Puc.15 HUs v R G AONOAHWUTENBHOM BO3MOXHOG-
DD1.1 7'7| DD1.2 ThiO FeHepauyu 0JMHOYHONA Ce-

4 @ | L pvm mmnynscos. Cka3aHHoe no-

=Y L ACHAET BPEMEHHAA Anarpamma

’7— — {pie. 19), oTHOCALLAACA K CXEMe

Ha pre. 75, [pu gnMTensHocTH
BXOJIHOMO UMNyAbCa Menee 250-
N — _—_ 900 mc Ha Beixoae dhopMupyeTcs
OWMHOYHBIM MMNYABLC AW TENbHO-
cThio 80 Mc. 3710 CTAHAAPTHBIRA
pexum padorel ogHoBuGparopa.

MNpW AAMTENBHOCTH BXOAHOMO
uMnyabca Gonee 300 MC HAUMHA-
€TCA NOCTOAHHAA FreHepaLns U-

Puc.16
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MAFRNCTIPABOHAK
+5B Puc.18

/|
]

DD1.2

Cxema ynpaBAsieMoro reHeparopa nadek uM-
NynbcoB 3oBpaxena Ha pue.24. Oyrkuporm- +5 B
|poBaHWe YCTPOMCTBA HAYMHAETCA Nocae Noaa-
41 Ha Bxoa BY curnana raktoBoOW YacTOThI, NPU

@ 3TOM BbIXOJHOW CMIrHaN OKa3biBAETCHA N2OMOAY-
DD1.1 N DD1.2 AMPOBAHHBIM G 4aCcTOTOM «BCNbiwek» HL1. Ecan
ar 8 & L HaBxod Gyaer nogaH noruyeckuii «0», To reHe-
¥ paumMs UMNYALCOB MPEKPALLAETCA, 8 eCAU 10-
_L ruyeckas «1», To reHepaums «Bcnbillek» Bo306-
T HoBnseTcA, HO 6e3 BY TakTOBOro 3anoiHeHns.
U T .58 DD1 Ha pie. 25 nsoGpaxeHa cxema, npeaHa3HayeH-
BX [ K561TM2 Hasa Ans OpraHM3aLvmM MMNYIbCHOMO NUTaHUA Pas-
[ Jr 6 o]+ I AIMYHBIX YCTPOMCTB. TOK Harpysku 3aBMCUT OT +{5..15)B
515 mna MCJA v npuaoxeHHoro Hanpsskenus. Ana
U t |—i c 5| L cBeToanMoaoB Gupwmbl Kingbright aroT Tok cocras- ':j7|
BbIX 56D, [ | R nser ot 3-5 MA Npu Hanpsxkenun 5-8 B go 40 mA HL:
o HL1 A R11 100k npu Hal‘lPFl)KeHVIVI 15 B. MC paGoraer Kak 3nek- | -
— A ~}— TPOHHBIA K04, YacTora BKAOYEHWUA onpeaens- .
Puc.19 t S Puc.20 eTcA B NepBoM NPUBANXEHWU 4acTOTOM ero = -H- = -|
«BCMbiWeK». ECN yCTAHOBUTL B CXeMy anekTpo- LIL | ap
NyAbLCOB C 4acTOTON, onpedensemMon napamerpavmm MCA v conpotmeie- AmTnyeckni kongercartop C1*, To noayyurea pe- Yetporictao 47wk
Huem peancropa R1. Wrtoro, nonyyaercs yHukanbHoe ycTponcTso, Gop- XMM NUMN00GPA3HOro NUTAHUA YCTPOMCTBA, KO- | nomwaomatena | ~ 168

MUpYIOLLEeEe YKOPOYEeHHBI NepBbifi UMNYALC AnuTenbHocTbio 80 Mc, a Bce
nocaegyiowme - pacwuperHble go 200-300 mc. AHanormyHble NpPoLEcob
NpPoUCXoAnT U B cxemax piuc. 14-18. 3pech 1 ganee HOMWUHAAbI PE3NCTO-
poB R1 BbIGUPAIOTCA B 3aBMCUMOCTW OT CEPUM MUKDOCXEM W BapUaHTa
BK/IOYEHWA cornacHo 1aéa. 1.

Ecnun 3ameHuTb jormyeckune anemerTbl D-Tpurrepom, To noaysmres Tpur-
repHbIii oaHoeuBparop {(piuc.20). HomuHan peaucropa R1 Bavser Ha vac-
TOTY reHepaumm Cepun PaclUMPEHHbIX MMNYAbCOB U MOXET MEHAThCA B
LWMPOKKMX Npegenax.

Mpeunmyiyecrsa cxem ¢ MCA. Bo-nepsbix, NPY HU3KMX HOMUHANAX Ha-
rpy3oyHbix peanctopoB R150...600 Om ogHOBpeMEHHO C© reHepauuein um-
nyabcoB GyayT HaBaloaaTbCA AOCTATOYHO APKUE CBETOBbIE «BCMbiLLKW». Bo-
BTOPbIX, Manble raéapuThl N0 CPABHEHWMIO G 3NEKTPOAMTUHECKUMUN KOHAEH-
caropamu. Ans cpaBHeHus, 4ToGbl NOAYYWUTL MMNYALCHI C YacToTol 1,5-
2,5 Ty B RC-rereparopax Ha VIMC, 1pe6yioTca KOHAEHCATOPbI EMKOCTbIO
ot 5-10 Mkd (cepuna mukpocxem K561) go 500-1000 mkd
{cepusamukpocxem K155) nav npumMeHerne 4onoaHu e lb-
HbIX TPAH3UCTOPOB, MUKPOCXEM. B-TpeTbmx, KpyThie GPoH-
A Thl BbIXOAHBIX CUFHA/I0B, HTO HEAOCTUXMMO NPU 3aMeHe
6@ 'HL'I MCZ koHaeHcaTopamMu GoNblLon eMKOCTH.

[~/ L-56BHD

BK3I0THYECKME CXEMBI BKIIOHEHNS

A ;
A MC/J MoryT npuMeHsaTbcA B YCTPOMCTBAX, MYHKLMO-
@Z HL2 HaNLHO BECbMA AANEKMX APYr OT Apyra. Hanpumep, amn-
ANBOTE nyyryaHbIA M YacTOTHBIA MoaynaTop [4], crepeoBunep [3],

+12B

| Pwne.21 wHaukaTop NonapHocTV HanpsxeHua [4], nepekoyarenb

I 2 enoyHbIX rupaaHa [5]. B nocnegrem npumepe MCA mc-
A nonb3yeTcst Kak CBOeoBPa3Hbii «NapoBo3», 338 KOTOPLIM

@Z :JI:LZ&O?B CNefyloT «BaroHbl» U3 00bl4HbIX CBETOAMOA0B (pic.21).

B utore BcA nocieaoBaTeNbHO COEAMHEHHAs Lienoyka
€ nanyyareneit Muraer B eauHom putme. CoBpas Tpu Ta-
KWe rMpAsHabl C Tpems pasHouBeTHbiMu MCL, mMox-
HO MOAYYUTb YCTPOWCTBO, WANIOMUHALMA KOTOPOro
NOAYMHAETCA 3aKOHY NCEBAOCAYYANHBIX Y1cen © 6ob-
LWKMM NEPUOAOM NOBTOPEHUS.

MCJ BbIrogHO NPUMEHATb A4Sl NOAABAEHUA «ape-
Geara» KOHTAKTOB MeXaHW4eCKOW KHOMKW {piec.22).
Mpn KopoTkoM Haxatnm Ha kHonky SB1 Ha Bbixoge
HL1 o6pasyercs YeTKUIA OANHOYHBIA UMNYALC OTPULLATE b~
L-56BHD  HOM NOAAIPHOCTM AAMTENbHOCTbIO okoso 80 mc. Mpu
AMTENBHOM YASPXaHUM KHOMKK GyayT reHepupoBarb-

LSB1 CA MMNYJ/IbCbl C 4ACTOTOM «BCMbiLLEK» CBeToANoaa HL1.
REiET 29 Takyto cxemy y06HO MCNOb30BATL NPU TECTUPOBA-
ve.

HUW CNOXHbBIX MUKPONPOLECCOPHBIX CUCTEM, NoJaBas
curian or MC [l Ha Bxoa cGpoca. YaepkuBasa KHOMKY
SB1, moxHo GyaeT npoaHanManpopars, kak Beaer cebs cucrema npu ne-
proanyeckoM oBGHyNeHUM ee NapameTpoB.

Cxemy Ha pue. 14 pgonyckaeTcs MCNOAb30BATh HE TOJIbKO B KayecTBe
oaHoBMBPaTOPa, HO U AEAUTENs HACTOThl CAEA0BAHUA BXOAHBIX UMMNYb-
CoB. Koa®d@uumeHT geneHns paBeH 0THOLLEHMIO YAacTOThl BXOAHbIX UMMYJlb-
COB K yacrore “muranma” MCA. B otimume oT ee NpoToTna, B KOTOPOM
BMecto HL1 npuMeHeH 8nekTpPoAnTUHEeCKMIn KOH-
EHCAaTOopP, 3HAYMTENBHO NOBLILLAETCA CTabUAbHOCTD
KoadduuMeHTa AeNeHNa N YBENNYMBaeTCA KPyTU3-
Ha (PP2OHTOB BLIXOAHOIO CMrHana.

Ha puec.23 MCJ paGoraer COBMECTHO C
Tpurrepom WnMKUTTa, BHINOAHEHHOM Ha MHBEP-
tope DD1. B peayabrare 1akoro «cotpyaHuye-
CTBa» HA BbIXOJE CXEMbl FEHEPUPYIOTCA NaYyKn
BbICOKOYACTOTHLIX UMNYAbCOB. YacTora 3anon-
A HEeHWA 3aBUCUT OT HOMWMHaAnNa peaucropa R1:
HL1 L-56BGD 120 kI'y, npu 100 kOm, 1 My npn 15 kOm. No-
Puc.23 BoyHbi a3 dekT - HeGoabWwasa WUPOTHO-UM-
nyabcHaaA MOAYAALMA.

R1 15...100 k

KP1561TI1

TOPbIA MOXHO MCNOAL30BATh A9 UrPYyLIEK TUNa
«CUpeHar.

Ewe oanH BapuaHT Ha 3Ty TeMy npuBeaeH
Ha puec.26. AMNAUTYAa BbIXOAHOTO NUAooGpasHo-
ro cur{ana peryavpyercs peaucropom R1 u co-
craensert 2-3 B.

Ha pie. 27 npueegeHa cxema, UAMIOCTPUPYIoLan
paBorty MC [l B kayecTBe 4acToTHOro gerekropa. Ha
anemeHtax DD1.1-DD1.4 co6paH reneparop ¢ uame-
HAEMOI 4aCcTOTOM CAeA0BaHNA UMNYAbcoB. Ecamn nx
yactora He npesbiwaeT 5 Iy, o MCH «muraer» B
CBOEM PoaHOM puTnMe. Mpy NoBbILeHUN YacToThl A0
20 Ny, npouncxoauT nonHas 3aceetka MCA! B ganb-
HeWweM, HayuHasa co 3Hayvenus 300-400 Mu, ceeto-
AV0/ ONATL CTAHOBUTCA «MUIAIOLLUM».

J_ Puc.25

R2 680k

DD+
K561M1H2 "_j:q
HL1
L-56BHD
Pwe.27

WntepecHoe nabmoaenne. MNpn nogave Ha MCJ mnynbcoB YacToToin
okosio 100 i, oH HaYMHaeT pearMpoBaTh Ha YPOBEHb BHELLHEW 3aCBEeTKU
0T 00blYHbIX NAMIN HAKAIMBAHWA U NamMn AHEBHOro cBeTa. B aToM pexvme
MCJA npeepawiaercs B otognoa. JoctatoyHO 3aC/A0HUTL PYKOI CBET OT
namnbl 1 MC/J] BMecTo NonHoM 3acBeTkn ByaeT «Murartb».

Wrorn

Nosienenne MCJ crano 3aMeTHOW BEXON B NPPE0A0NEHUN OYEpEeaHO-
ro texHonormyeckoro Gapbepa B 3NeKTPOHHOM TexHuke. Co3 onTukn
M MUKPOSAEKTPOHUKM 0Ka3an CBOID MPOYHOCTb HAa gene. Oaa ¢upm-
naroroBurenei oceoeHne npon3soactea MCJ, siBuiock xopoLein pek-
NaMON NOTEHLMANbHBIX BO3MOXHOCTEN.

MNoka 4ro MC/J] He CTaam LUMPOKO PacnpocTPaHeHHbIMU NpuGopamm, oHu
A0 CUX NOP OTHOCATCA K Pa3pagy ak3oTuyeckux. MpuynmHa KpoeTcs B MX
OTHOCMTENBHO BbICOKOM LieHe. Mo cpaBHeHNIO C 06bIYHbIMU CBETOANOAAMMN
MCZA crodar B 5-10 pas gopoxe. Chepa nx NpUMeHeHUs - MUHUATIOPHbIe
YCTPOMCTBA OXPaHHOM CUrHAIM3ALNK, MHANKATO bl aBAPUIAHBIX CUTYaLIMIA.
HecraHaapTHble CXeMbl BKIKDYEHWA MOTYT GbiTh PEKOMEHA0BAHbI B Cly4Yae
popadortok annaparypsl, koraa TpedyloTes manble raGapuTbl yoTpocTea
M NOBBILLEHHAA KPYTU3HA (DPOHTOB BbIXOAHBIX CUFHA/O0B.

«TPHOA» d |

Slutepatypa |

1. Piomwix C. TEREDATORE! M-
RYALCOB HA «Mayr &IOWEM» CBETO-
awoge. - Paguo, 2000, Ne2, ¢,
45,

2. Pronmx C. Muraiowme cee-
TORWORE! (CRPABOYHEIN 1MaTE0N-
an). - PA, 1999, Nei2, ¢. 26.

3. Piomwx C. «Bunep» Ges
KORREHCATOPOB. - Pagnomotn-
7ens, 1999, Ne8, ¢. 24.

4. Piomux C. HeoGbmHEe
TIPWIMEHEHNA WWrAI0LWX CBETO-
[uoRoB. - PA, 1998, Nef1-12, ¢.
23.

8. Promyx C. Hro muraer Ha
enxe? - MORERNCT- KORCTRYKTOR,
1999, Nei2, ¢. 20, 21.

o
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25 mapTa 2002 roga ucnonuaeTcA 70-net Ka-
peny Meoprueanyy Pexteny (URSWN, ex UBSWN)
- paguonioGuTenio c Gonblwoli Gykabl U NpekpacHo=
My wenoseky. Popgwics B noc. Ceanaea Monkapnarc-
Kot Pych YexornoBakuu B CEMbe NoBapUAk BONbHK-
Ubl ¥ CNECApH XMMIABOAA. YHUICA B HSLICKOH 1 BEH-
repckoit wkonax, riMiazun B Bynanewre v Bene,
pemecneHHoM yquauwe B Ceansee, Tak cran «nom-
MOTGM> € ASTCTBA. 3ATEM BbiIM UHAYCTpHANBHBIR TEX-
HuKym B Knese, ciyxBa Ha dnore B Baky, nocpoinas
LEMOBUIMaauna (MaTh CTala MHBANKACHK |-i Tpynnbl,
orey norud ewe B 1944 rofly 1 fibe CECTPEHKK 0CTA-
ek Bea kopMUIbLa). Pabotan sNeKTpoMEXaHNKoM
B 1ECNPOMX03E, NOCNe OKOHYAHNA TEXHWKYMA - MAC-
TEPOM NPONZBOACTBEHHOIO OBYYEHNA B TEXHNHECKOM
yumnuwe Nel r.fleosa. 3atem pabora B MHCTUTYTE
MallkHoBeneHna 1 aptomatik AH YCCP, Ha 3aBo-

UB5WN Bo Bpems SP-koHTecTa Ha 40-meTpoBom
AwanaaoHe (2-e mecto), r.Jlesos, 1958 .

nax «TennoKoHTpoiib> W «TeneGonno-TenerpadHoii
annapaTypbl», BUHCTHTYTE KMBepHeTvkn, B 1873 rony
okoHuun Kuescknii MocyHusepey-
Tet um. T.INesysHko No cneym-
anbHocTH paauoduanka. C 1962 no
1968 ron paboran No COBMECTH-
TENLCTBY B PecnyBfiuKaHCKoM
Aeople nuorHepos aab. Natopato-
preit KB w YKB, aas. otn, TexHu-
KW, NpencaaBarenem Guanieckoi
3NEKTPOHUKN B TexHrkyme. C 1966
no 1987 rof, - MHCTUTYT 3alLMTH pa-
CTeHUi, a nocne KatacTpodbl Ha
YA3C no BbIXoAa Ha NeHouo B 1993
rony - HAW cenwxoapannonormm
(r.YepHobbinb).
Panuonoburenscteom Kapen
Feopruesny yBnekcs cpaay nocne
BOfHbI. MNepBblil AeTeKTopHbIR NpK-
emMHKK, coBpaHHbii CBOMMM pyka-
MW, Ha BbICTABKE B Yropone (1946
r.) Bbi1 OTMEYEH NOCILPHTEbHBIM
Npraom (Bubanoredka paavoTex-
Hudeckoi nurepartypsl). Mpoxreas
PAAOM C BOMHCKOW YACTbIO, NOAPY-
XWACA CO CREUVanMCTaMm na ap-

MEHCKOR panynoTeXHNHECKel MacTepeKol, rae nayumn
Tenerpadyio aabyky, cobpan ceoil Nepeblil cynepre-
TEPCAMH Ha NioBuTenbCkue AwanaaoHs, B Kuese c
1949 ropa cran x0AUTb HA KONNEKTMBHYIO pAAMOCTAH-
uuio k H. Taprakosckomy v W.Monskosy. B 1955 roay
cran uneHom JlbBoBCKOro pankoknyBa 1 A0 cux Nop
BnarcAapHoCTbio BCNCMKUHAET CBOMX yHuTenei - Ma-
pbsm Mpuropbesry Eaccuny (USBB) n Bnaaumupa Hu -
konaeswda Mondapckore (UBSWF). Bokope 6bin no-
AyueH nepbblit NoabiBHoi UBSWN, a Ha YKB RB5WN,
B 1956 rofy nposefeHa NepBan Aa/lbHAA CBAAb Ha 144
My © Bapliasoii.

Kapen Meopruesuy 4B1AeTCH GAHUM N3 NEpBbIX yHa -
CTHHUKGB 1 OpraHvaaTopoB CopeBHoBaHKi no «Oxore
Ha > - nepbblit yemnuon CCCP (1956 1), opranm-
38T0p W yHACTHWK NEpBOTo HeMNuoHaTa YKpauHb B
1957 rony. B nansHeiwem - tpeHep KoMaHa = OxoT-

YeMnuoHat EBponkl No ceAan Ha YKE {ropa Crol, 3akapnatbe, 1965T1.)

HUKOB> 1 CBOPHON KOMaHLb YKpauHbl NO G4HHbIM CO-
peeHoBaHkam Ha YKB, kotopas Tpu rofa noapaa, aa-
BOEBbIBANA aBaHue YemnumoHa CCCP. C 1958 rona
NpoBCANA 3KCNEPUMEHTBI N0 OpraHnaaLuy CBA3W Ha
YKE, B 1.4. CoTpaxeHuem o1 JiyHbl 1 C MHOTO3NEMEH-
THBIMU aHTEHHAaMK. TpUHUMAN ydacTHe B NocTpoike
1 MCMLITAHKUAX NEPBOro B Ykpanhe penurepa Ha 144
MIu. Brec secomblil BKIAL B OCBOSHUE W NGNYAAPH -
aaumio CBY amanazonoe. Ha annapartype coborben-
HO#t KoHCTpyKUMK Ha 5800 MIu Bwin yecraHosner pe-

Ha konnekrreroi paauoctanuun UBSKCT PecnyBaukanckoro
Apopla NuoHepos

QUA-UARL

KOpA YKpauHbl N0 AaNbHGCTH CBAZK. OnyBankosan paa,
crareill B XypHane <Pagno» No TponochepHomy Npo-
AOWAEHWIO pafMoBoiH 1 texHuke CBY, C 1960 no 1870
rofibl Boarnasnsn Kuesckuit panwoxnyd u cekunm KB
1 YKB. YaocToen Bonee 150 panmomoBurenbeku aun-
NoMoB, B 1.4, oBnafaTenb equHeTBesHore B Ypanne
aunnoma «Intet QSO» aa aKTUBHOE COTPYAHUHECTBS ©
HALMOHANBHBIMY paAnoKIyBamm (Goro BHray).

Aaneko He kaX bl paanonioBuTeNb MOXET CKa-
3aThb, 4TO CAbIWAN curHanel SOS, a tem Gonee okazan
nomelb tepnawmnm Geacreme. Kapeny Feopruesuyy
376 yAanoch, koraa B 1966 rofly monofioi BocnuTaH-
HUK KSNNeKTUBHOH paauocTanumn UBSKCT Pecnyf-
nukaHckoro Asopua nuorepos Buktop NopByHos, yo-
NbiWwak ckrHanbl SOS Ha 20-MeTpoBOM AMANAZoHE, NO-
aBasl CBOEro pyKOBOOMTENA K panuocTaHuun, Okaaa-
Nock, Kak cooBiyana MHCTpyKTOp MUNaHCKOrG paano-
knyBa Enena Mpaccu, 410 Ana
CNACEHU A MAIBYWKS OT NOTMOMU-
€11Ta CPOHHO HyXHO Bbino ne-
kapcteo MananTamui. B Kuese
ero He okazanoce. Kapen Meop-
rMeBry cpraHuacean B shupe
=Kpyrnblii cron-. B peaynbrare, B
TEYEHNE CYTOK XMAHEHHO Heob-
ACAMMOE NEKapCTBo BLING nepe-
AaHo BoArapckUMU paauomobu-
tensamn B Knee, aatem - B
Monbly. Wyke nonsbekue paamo-
MOBUTENH OTNPABKIK Er0 CAMO-
netom B Mranuio, M xnaHb Manb-
4uka Bbila cnaceHa Bnarofaps
B3AMMONOMOILM paarciitiTe-
nei.

Kapen leopruesund asngercs
OfIHUM N3 «NEpBOOTKPbIBATENEIH»
B-MeTpOBOrc AManaaoHa b Yikpa-
uHe, 3a nocnefnve 3 rofa Npo-
peneHo Bonee 12 Thicad QS0 ©
42 cTpaHamK Ha STOM sMari4ec-
KOM» AUANA30oHE.

Pegaxums xypHana, cnoaxom
SIPY m UentpansHsit pagnokays
Yipamtst cepaeyHo rnoaapasamioT Kapenaa feopruesm-
ug MexTena ¢ 70-AeTHAM 10BMABEM M1 KEARI0T KPERKo-
ro SADPOBLA, CHACTLA, YAAYM M TEOPHECKMX yerexos!

MNONOXEHHUE 0 HEMMHUOHATAX YKPAWHBI NO PAAWMOCBA3W HA KB 2002 r.

TenerpadHbiit Yemnuonat Yikpaunsl Byner nposo-
ontbes © 22-00 UT 9 mapra no 01-59 UT 10 mapTa, 18-
Nedonnblid Yemnuonar - ¢ 22-00 UT 8 anpena no 01-59
UT 7 anpena 2002 r. va AnanazoHax 160 w B0 metpos B
LiBa Typa no Aea 4Yaca {1 typ - ¢ 22-00 no 23-59 UT, 2
Typ - £ 00-00 no 01-58 UT) co ckeoaHoit Hymepauueit
QS0s. MNoeropHeie QSCs paapelleHs NPOBCAUTL Ha
pAGHBIX OMANAZ0OHAX W B KAXAOM TYPE, HE3ABUCHMO OT
BpemeHn Npedblaywers QS0. Kareropim y4acTHuKos -
SO MB, SO SB, MO MB (1 TX). Kareropus MO MB
(1TX) npeaycmaTpuBasT KoMaHLy na 2-3 onepaTopos.
B renedonrom YemnuonaTte NpoBOAMTCA OTAEbHLIA
384ET CPEAN ONEepaTepoBKEHILMH NpK YCICBUN HAIM-
4MA B Ipynne He MeHee 4 KoNIeKTUBHBIX NPC v 4 uHaW-
BUAyanbHbix JIPC,

KoHTponbHble HOMEpa COCTOAT M3 YCNOBHOro 0Boana-
deHug oBnacTy 1 NOpAAKOBOre Homepa QSC (Hanpw-
mep, DOOOT, KY034 ..}, 3a QS0 Haqmcnaercs 2 ouka,
aa HoByio oBnacTh - 10 04KOB (04KK 3a 0BNACTb HauKe-

NFIOTCH HA KEXKAO0M Ma ABYX AMANAZCHOB, B KAXAOM Type
No-HOBOMY). OHKKM 33 KOPPECTOHAEHTOE HE HAHUCSINT-
cs. Mepexos, c AnanaaoHa Ha AManaacH MoxeT Bbith OCY-
L ecTBAEH He paHblle, Yem Yepea 10 mrhyT nocne npe-
AblAylerc. Pacxoxienve B0 spemenn QSC ponycka-
ertcq He Bonee 2 muHyT. Byaer noasoaMTLEA aaqeT cpe-
AW KNy6oB (NpHHALIEXHOCTL K KTyBy yKaabBAETCs HA
TUTYNILHOM MCTE) W Cpenk ofnacTei (cyaeickas kon-
Nerns BbiBupaeT oT 0BnacT ydwre peayibrarsl 3 KO-
NEKTUBHBIX 1 7 MHAWBKAyanbHLX JIPC). Cnoprcmenbl,
aanABMe 1-3 MecTa B CBOWX NOAMPYNNax, HArpaxmaa-
I0TCA AMMNOMAaMK. ABCOMNIOTHBIM NoBenuTensm B KaTe-
ropuax SC MB, MO MBE (1TX) npuceaneaerca apaHne
YEMMWUCH YKP AWHBI 2002 r. Cruerhl aa y4acTie B Co-
PEeBHOBAHKMAX BbINOAHATCA NG THNOBOIH hopMe, WX He-
0BXOAMMO BbICIATh B AfApEC CYAEHCKOR Konnerun He
noaxe 15 oHel nocne okoH4aHua copeHoBatmii. Tene-
rpadHblil Typ Yemnuonara Ykpaukbl cyamut JyraHokas
konnerus cyaeit. Oryetbl HanpabasaTs - 91033, r.llyraqck-

33, a/9 26, SNeKTpOHHLIE OTHETLI HAMPABNATL NG aApe-
cam. uxSmz@ececi.ly.ua ux3mr@gsl net
(nfo: AHapest flacun <ut2ub@ham. klev.ua>).

PAOWOMAPADOH - 2001

B 2001 r. ¥YKpalHCKUM TOCYAapCTEEHHBIM LeHTPOM
Hay4HO-TEXHWHECKOro TEOPHECTBa yHalleRcA MONOLEXK
{NabopaTopf NpUEMHO-NEpefadILWMY yCTPOHCTE, 3ak.
Natopatopuei B.I1.Tyces, UT4UWX) BbinK opraHuao-
BaHbl W NPOBEAEHbl COPEBHOBAHKSA N0 padMOCEAal Cpe-
AW paAMOCTaHLKA C onepaTopaMM B BoapacTe A0 18 ner.
Mo cyMMe MeCT B RecaTky Nydlukx Bowny. URGGWB,
URGGXA, UTOAZA, UU4JWR, UU2JWA, UR4AWL,
UR4CXI, UR7TXG, UR4JXT, UR4BWH. Penakum xyp-
Hana «PanuoxobbKs Noafpaenaer nobenkrTensh 1 Ha-
rpAXAAeT yKazaHHble KOMIEKTHEb MOA0B0M NOANMCKORA.
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COQ HAMRADIO

Bropasa Bepcua MixW ot UT2UZ n UU9JDR

HeyToMWMbie YEparHCKWe nporpaMmmiricTs Hukonali Menocees
(UT2UZ) v Aennc Hewvtarnos (UUSJDR) npoaonxaloT pagoeath
paauoniotuTensll, B 0coBeHHOCT NPUBEPXEHLIER LW (POBbLIX BUAOB
CBA3K, NNoAamMy ceoero Tpyaa. B Hoabpe 2001 r. BeiWAa penraHan,
BTOpAas BEPCHA 3BECTHONO MHOTUM PaAWoAIodUTENAM NPOrpaMMHO-
ro npoAaykta MixW. ToT, KTO WMen K NONB30BA/CA NepBof Bepcuel
3TOW NporpaMMbl, He MOXET HEe 3aMeTUTh HOBbIA SKPAHHLIA MHTEp-
¢delic, Gnok HacTpoek, HoByIC GopMy XypHana, obunve MakKpoKoMaHs,
W T.A.

OcTaHoBUMCA NTOAPOBHC HA HOBBIX (PYHKLUMOHAMBHBIX BO3MOX-
HOCTRX fporpammsl MixW sepcitn 2.xx:

- noapepxusaeT paboTy B pexumax: SSB, AM, FM, CW, BPSK31,
QPSK31, FSK31, RTTY, Packet (HF/VHF), Pactor (RX only), AMTOR
(FEC), MFSK, Hellschreiber, Throb, Fax (RX only), SSTV, MTE3 ¢
WCMNONb30BAHeM 3BYKOBOR KapThi MK;

- NPUHKMMAET CAHOBPEMEHHO HECKONBKO CTAHUWEA, B TOM YACAE C
pPasHBMKY BYAAMK MOAYIALWK;

- YNpaBAAeT OCHOBHBIMKY $HYHKUMAMW TPAHCUBEPOB MHOTUX MOAE-
nel 1 TMNoB (¢ ncnone3oeaHr e CAT-crcTEMB);

- YNpaBAAeT NOBOPOTHHIMKY YCTPOHCTBAMM W NEPeKNoYaTENAMK aH-
TEHH,;

- UMeeT Habop Honee 140 MakpoKoMaHA, KOTOPbIE AOCTYNHO HabK-
PAIOTCA W NETKO UCMOMNb3YIOTCH;

- paoTaeT COBMECTHO C APYTMMK paay oMoBUTeNbCKUMK MPCrpaM-
MaMK;

- NepejaeT AaHHBIE BO BHELLHWE asuMyTaneHbie KapTe (DXAtlas),
NOTOBCKWE 1 AP. NPOrpaMMbi;

- pacnevaTeiBaeT QSL-KapToMKW € WCNOAL3IOBAHWEM TEKCTOBOrO
penakTopa;

- UMNOPTUPYET 1 SKCNCPTVPYET AAHHLIE XYPHANA CBA3CH B Apyrve
(ropmMaThl 1 NPOrpamMMmebl;

- pafioTaeT ¢ AAHHBIMY Pas’nM4HbIX TMNOB KONOYKOB;

B MxW mMoxHO Taioxe:

- KOPPEKTYPOBATH aMNAMTYAY BbIXOJHOTO CYrHANA 3BYKOBOA KAPTh
ONa OTAENBHOMC BUAA CBA3W;

- U3MEHATb ANFOPUTM NpKema TenerpaHoro curHana v Ucnonk3o-
BaTk PUILTPHI;

- U3MEHATEL PA3MEPLI SKkpaHa WHTepdelrica 1 ero oTASNLHLIX OKOH 1
paaMellaTe UX B yAoHHOM MecTe SKpaHa MCoHUTOpA;

- HAaCTpaKBaTh HOPMY XypHana ceA3eli Ha paboTy B COPEBHOBAHU-
AX 1 BECTW MIHOBEHHYIO CTATWCTUKY B XOAEe COPEBHOBAHWIA, WCNOL-
3y (PUNLTPLI;

- B ABTOMAaTWMYECKOM pexvmMe AenaTe ofWuP BbI3OB, CKaHWpOBa-
HKYE CWTHANOB B NPeAenax Nonock NPONYCKaHKA;

- C NOMOLLBHO KOPPEKTUPOBKK NOL30BaTENeM Mixw2.ini-halina Mox-
HO YCTPaHWTb HEKOTOPKIE KOHGAVKTL B pafioTe NpOrpamMMbl HA KOHK-
peTHOM annapaTHoM ofopyaoBaHrI;

- OCYLLECTBNATH NOWCK B XYpHane CBA3EH N0 3aAaHHbIM KPHTEPK-
AM, B TOM YWCIE NO HAYankbHeM GYKBAM MO3LIBHOIO;

- BECTK Pa3fIM4HOro poaa CTaTUCTHKY K ydeT QSL-uHdopmauumy;

- NPOV3BOAWTE BRIGOPKY 3anncelt 1 OCYLLECTBAATEL Al CTBUA No NX
KOHBEPTUPOBAHWID B Apyrve (opmaThl;

- 0oBaBnaTe AW pefakTMpoBaTte Hady AaHHbIX N0 NpedukcaM W
TEPPUTOPKAM;

Kpowme Toro:

- poBaeneHa $YHKUWA Menone3osaHkA BMecTo cnucka DXCC cnu-
cok WAE;

- B COOTBETCTBUK C YCTAHOBKAMI NNAHWPOBLLIKKA - MixVW HANnOMHUT
0 coBbITUM UK 3ANYCTUT MAKDOKOMAaH/Y, NpOrpaMmy;

- B pexume SSTV MixW MoxXeT reHeprpoBaTtk BuaeoraeHTUdKKa-
Top - Video ID;

- NOAKMIOYEHHBIR pOTOP NO Balel KOMaHAe WK aBTOMaTUYeCcKK
HanNpaBWT AHTEHHY Ha KOPPEeCNOHAEHTA.

Hoabii axpaHtbil nHTepgefic MixW 2 no3sonseT:

- ¥3MEHATL pasMepbl OCHOBHOMO W AONOAHWUTENBLHBIX OKOH NPOrpamM-
Mbl MO XENAHWKO NONb30BATENA cpeacTeamy Windows;

- paaMellaTk OTAEBHLIE OKHA-B0KW NpOrpaMMel B XeNacMbix Me-
cTax SKpaHa, M3MEeHATh pa3Mepbl UK yAANATE MX NPK XenaHWK;

- UICNONB30BATE NM4HBIE HACTPOWKKY LBETOBOM NANWTPL ((PoHa, Tek-
cTa, NO3bIBHLIX U T.4.);

- BKOYaTk HECKONMBKO ACMOAHWTENBHBIX MPHYEMHBIX OKOH, pad-
Mellan ux B y100HOM MecTe W HACTpauBan L|BETOBYIO NANUTpy, pas-

Bukrop Txavwenko (UT1UA), r.Kues

MEpPHbI;

- onpenenate 6onee peankHbiid panopT RST npuHmaemorc PSK-
CHrHANA, a Takxe NPOLEHTHOE COOTHOWEHKWE NMPWHATOrO K NOTEPAH-
HOMY CWrHany;

- fonee yaoBHO yNpaBnaTh TPAHCYBEPOM (YACTOTOM, AMANA30HOM
v ap.).

W, kak Bcerpa, aBTOpOM yAEneHo 0cofoe BHYMAHWE YCOBEPLUISH-
CTBOBaHWIO anropyTma paboThl UMbPOBLIX BUAOE CBA3K, KAYecTBa
nprveMa ¥ nepefadv curdana. Ana niobutenell asToMaTM3aUKMK pa-
fioyero npouecca YCOBEPLEHCTBOBAaHE MOAYNW ynpaeneHua CAT-
system (KomnbloTEp-TPaHCKBep), a Takke Rotor - ynpaBneHve noso-
POTHOW aHTEHHOW CUCTEMOI.

Mpr 3HAYUTENBEHOM pACWIVPEHUK (PYHKUWE 11 BO3MOXHOCTER BTO-
POl BEPCUK MpOrpaMMbl oHa ocTaeTca pafoTocnocofHol npy cooT-
BETCTBYIOLLMX HACTPOWKAX M HA KOMMbIOTEPAX ¢ npoleccopom DX4-
100, 12 MB RAM. OaHako, aBTOp pekoMeHAyeT yCTaHaBAWBaTL Npo-
rpammy Ha MK Pentium 166 ¢ O3Y 32 MB 1 Bbillie ¢ onepalyoHHbMI
cucteMamu Windows 9x/ME/XP/NT/2000.

Y70 1TeABKACCE HOBOTO! HOBBIE BUALI paboTel (SSTV, Hell, MT63 1
Ap.); HOBB(IA XypHan ceaseli; DSP-(h1abTph N0 3BYKOBOK 4aCTOTE; MH-
dopmaLoHHan CTpoka COCTOAHWA - Status bar; ynofHoe meHio ana
HaHopa roToBbiX MAKPOKOMAH/; COXpaHeHKe W NOCNeAYIoLAnA 3arpy3ka
HaBopa MakpoKoMaHA, AnA OTAENbHBIX BUAOB paboThl, BKAICHAA ABTO-
MATK4ECKYIO 3arpy3Ky NpK M3AMEHEHU K Buaa paboThi; yNpaBneHye po-
TOPOM MOBOPOTA AHTEHHBI W NEPEeKIoYaTeNeM aHTEHH, Py4HOe 1 aB-
TOCKaHVPOBaHWe 4acToThl; Scheduler - nnaHWpoBLLKK, KOTOPbIF MO-
XeT HE TOBLKO HANOMHUTE BaM O HeoHxoayMocTU 4To-1Wbo caenate,
HO W BBIMNOMHUTL 33 aHHLIE BAMK MAKPOKOMaHAB!, BKIKYAR 3arMyck
APYrvx nporpamMM. Henp3aa He OTMETWTL LWUMPOKWIA CNEKTP HacTpoek
noja, «xene30» KOHKPETHOro Nonb20BaTens {(MHTepdelchl, NopThl W
T.4.).

3KpaH NporpaMMbl CASNAH NPOCThIM, NOAGHHO APYTM OBLLLenpK-
HATLIM NPUACKeHKAM Windows, BEpXHAA CTPOKa MEHIC C Pa3Bopadu-
BaloLLKMMea BHIK3 (Pull Down) noameHio. MakpoKoMaHs Teneps cra-
110 NPOLLE MENCABI0BATE, WX MOXHO BaiGpaTh W3 NpeAnoXeHHOr o cnue-
Ka ¥ NEPEHECT KNKWKOM MbILIKKA B OKHO WCNOMHEHWS, 4TO NPaKTHUH4EC-
KW MCKMoYaeT oWwrbKy cMHTaKcuea.

XKypHan y4eTa NpoBEAEHHbIX CBA2EH MOXHO HACTPOWTb HA KOHTEC-
TOBbI BApUAHT Yepe3 pag MeHio. Mo okoHYaHUK paboTel B COPEBHO-
BaHUAX, MV caenaeT BeOOPKY HYKHbIX CBA3EH, KOTOPbIE MOXHO
npeobpalosaTh B OOAWH W3 HEOOXOAUMbIX LA OTNpaBKy oT4eTa Gop-
matoBs (ADIF, CSY, Cabrillo naw TekcTosbii ). Takold BapraHT yaobeH
TEM, HTO BCE CBA3W, KaK NOBCEJHEBHLIE, TAK U KOHTECTOBLIE HAX0AAT-
CA B OAHOM XYPHANe, U HWKAKKX CNMAHWEA 1 KOHBEPTAUMEA B AANBHEH-
weM He TpebyeTea. B xypHane cBA3el MOXHO cAENaTE NOWCK W Bbl-
HopKY N0 MHOMKM KPUTEPWAM, 33/TAHHBIM NONb30BATENEM.

C nomoulpto MixW2 MoxHO pacnedateiBate QSL-kapToqky (KUav
HAKNeFkK ), CN0Ab3YA BOIMOXHOCTK peaakTopa Word 2000, nprBeo-
AATCA KOHKPETHBIE MPUMEPDI.

WHcTannauma

Mporpamma MixVV B 3anakoBaHHOM B AE (CaMOpacnakoBbBaOLLWIA-
cA pann Mixw20.exe) uMeeT paaMep okono 1,3 MB. PacnakoBaHHbIA
nakeT 3aHMaeT 00beM HA XeCTKOM aucke okono 2,6 MB. HaxaTurem
«Beog» /Enter/ Ha ykaaaHHOM daline ¢ NOMOLIBIO MacTepa MHCTaNNA-
TOpa NPOKICXOAMT PACMNAKOBKA B AWPEKTOPKMIO MO YMONHAHWIO C: /
Program Files/MixW. HO Npy XenaHUW ee MOXHO W3MEHWTb NOAL30-
BaTenem. Mpu nocneayiolleM ofHOBAEHUN Bepcur He 3afyabTe yKa-
3aTb NPaBVILHOE WMA NAnKKW, KOTOPYIO Bbl M3MEHUAK NO YMOAYaHWIO,
WK 33AaTh ADYIYIO ANA WCNONL30BAHUA W NpeabAyLLel sepcun. B
Start/Programs OyaeT co3jaHa nanka MixW ¢ BIOXEHWEM B Hee
pAAA APALIKOB K halinam. 3anyckaeTcd NporpaMMa HaxaThem «BBO-
Aa» Ha ApabiKe MixW ¢ 6aboukold. MNepBan MHCTANNAUWA co3aaeT rpyn-
ny arinos:

MixW2 . exe - UCNOAHAEMBIA (aiin;

MixW2 .ini - haln MHUUWATWM3AUWK YCTAHOBOK;

bands.ini - 4aCTOTHLIF NNaH AWANa30HOB C YCTaHOBKaMK ANA pe-
XVMOB pabioThi;

cty.dat - 6a3a AaHHbIX NO CTpaHaMm;

pEx.dat - 6a3a AaHHbIX NO NpedrKeaM;

*_dll - UCNOAHAEMbIE BCNOMOraTe/bHbie dhalnbl, MOAYIK;

* .me - (haiinbl 3anKcK KoHGUrypauu MakpokoMaHa,;

* _dom - $alfinbl MHAEKCOB PEMVMOHOB BHYTPK CTPaH;

* _txt - pAA, TEKCTOBLIX (Al noBs.
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Mocne nepBoOro 3anycka NporpamMma co3faeT HOBLIR NycToW harn
XypHana ceazel MixW2 . Llog W Apyrie BcnoMorateneHee dains. Ecan
MMEEeTCA PErKcTpaLyoHHbIF KoY ((hailn MixWRegl .d11l; AnA NOA-
NUCYMKOB XypHana «Paanoxoféu» oH npeaocTagnaeTeA HecnnaTHo),
CKONWPYATE Ero B AMPEKTOPWIO, B KOTOPOKH NPOWHCTANIMPOBAH NakeT
nporpammbl - CHa cama ero noaknio4uT. MpK BeINCAHEHWK anrpeliaa
{MHCTANNALUMK D4ePEAHON CBEXEH BEPCHK NOBEPX NPEXHER), MacTep
WHCTANAALMK 3a4aCT BOMPOCh O HeCOXOAVMMOCTW Nepe3annck Wiu
NPONYCKA YXE WHCTANNMPOBAHHbIX OAHOWMEHHLIX (ainos. Ecnuv B npe-
Abiayleld sepcy Gein MoauduUMpoBaH $alin bands . ini ANA KOp-
pekTHOWH paboTk CAT-CUCTEMBI, OTKAXWTECH OT NEepe3anuci AaHHOro
darina, caenas MNponyck/Skip. @ain MixW2 . log, cofepxalwii 6aay
AAHHBIX XYpHANA CBA3El, NpK anrpelAe He nepe3anvchBaeTes. Ta-
KM 06pa3cM, COXPaHAIOTCA BCE AAHHbIE, BEEAEHHBIE B XYpHAN CBA-
3ell npeabiayLer Bepcrel.

[(puresative. [nq IPenoTapatieHns NoTepr AaHHbIX peKoMeHayerT-
CA Tepen MHCTanNALMed HOROH Bepci MOBepPX NPeAbiaytiied CKomipo-
BaTe (adia Gadsi AavHHbIX XypHana casdeit MixXW2.log B apyryio aupex-
TOPWO ¥, ecmt HeoOX0AUMO, AT MHLNATU3aLK YCTAHOBOK NOAR3I0-
BaTtens MixW2.ini Ana coxpaHeHu s NPeXHWX HACTPOeK NoNb3oBaTENA.

Mopxnoyenune MK k TpaHcueepy

MporpamMma He TpefyeT ycTaHoBKKM TepMuHana TNG, aocTtaTowHo
WMETb B PAcnopsiXeHWW KOMNBIOTEP W WHCTANNVMPOBAaHHYIO MoA,
Windows 3ByKOBY10 KapTy. A paboThl B Mix\W HeofxoaMmo curHan
3BYKOBOTO BhIXOAA TpaHCUBepa (XenaTenbHO AWHEelHbIR) nojate Ha
BXOJl, 3BYKOBOK KapThl KOMMbIOTEPA, A BbIXO/, 3BYKOBOW KapThl - Ha
NWHERHBIA aHaNoroBLIY BXOA, TPaHCKBEPA WK Ha MUKPOMOHHBLIA BXOS,
4yepea NpocTol Pe3ncTUBHLIK AENKTENb, 06eCNevMB YPOBEH HA MWK-
podoHHOM BX0AE He Honee 10 MB. MoaxknoveHne HeobxoAKMMO Bbi-
NOAHKTL 3KPAHKYPOBAHHBLIM NPOBOAOM. JANA NOAYYEHVA MaKCHMAnNb-
HOW pas’BA3KK MEeXY KOMMBIOTEPOM W TPAHCYBEPOM CNeAyeT NpuMe-
HATb TPAHC(OPMATOPB| MO CUTHAABHBIM LEMAM WA ONTPOHHbLIE pas3-
BA3KK MO LENAM YNPaBNeHWA KW CUrHaIbHBIM LEenaM (paj Takux yCT-
polcTB Hbin onyHAMKOBaH B paanoniotrTenbeKMX XypHanax «Paano-
x0661», «Paguonobutenss, Ha K pacHoaapckom paaruonotuTensckom
caliTe 1 Ap.). MHOMMe TpaHCKBEPbl 3apyf exHOro NPOV3BOACTRA UME-
10T, HANpUMEp, aHanoroBeIk Bxoa AnA paboTe RTTY, SSTV, Packet 1
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np. WcnonbaosaHue Takux BXOAOB MPeANoYTUTENbHER, TAK Kak Npu
BKJIIOYEHU TUX PEXVMOB aBTOMATWHECKK OTKAIOHAIOTCA MUKPODOH
1 PEYEBOK KOMNpeccop.

Hacrpoiika na npuen

Mocne BuINCAHEHWA Beex coeauHeHwd BimiownTe MK W 3anycTute
MixW (npeanonaraeTcs, 4T0 Bee Heod XoAK Mbie HACTPOKKK MHTepgheli -
ca MporpaMMbl BbINOMHEHL!). BrAOMMTE pexuMm npyvema curHance
PSK31, anq a1oro B MeHio Mode KnvkHuTe Miilikoid Ha BPSK31. Bknio-
4yuTe TpaHCKWBEp, HAcTpolTeck Ha YacToTy 14.070 MMy, Peayaetatom
BhIMOJHEHWA NPABWABHBIX COBAVHEHKUI BYAET HAAKYKe HA WHAWMKATO-
pe HacTpolkK MixW (cnekTporpade) xapakTepHoro cikrHana, no gop-
ME HANOMWHAOLWEro Beryliyio XenTylo A0poXiKy HA cHeM (hoHe W
3aBWCALLLErD OT BXOJHOMC Ha 3BYKOBYIO KapTy. Ecnk TakoBoro Her,
neperavte B Menio Configure/Input volume... Ha skpaHe noasuTca
OKHO CTAHAAPTHBIX MYNETUMEeAWa-HacTpoek. BkniourTe (oTMeTbTE ra-
noykoit) BeiGpars/Select pasaena JIMHeiiHblit Bxog/Line-in 1 BhiC-
TaBbTE PEFYNATOP YPOEHA B CPeAHEE NojoxeHre. 3akpolTe AaHHOe
OKHO 1 neperanTe B MixW. Mpr npaBuibHBIX COEAVHEHWAX NOABNE-
HKe BXOJHOMO CYrHana rapaHTVpoBaHO. AHANOMMYHBIM MYTEM BHICTABE-
Te HeoHXOAWMbIA YPOBEHb BXOAHOMO CUrHana, KoTophil Apuinuan-
TENLHO XapakTepy3yeTca HaAM4MeM Ha cuHe-ronybom ¢GoHe ApKo-
XenToro (A0 NoABNeHUA KpacHoro) PSK-curHana npy nokasaHun S-
MeTpa oT NpUHUMAaeMol cTaHuuK, pasHoro S9. BrkaowwTe asTonon-
cTpORKy 4acTtoThl AFC 1 «KAWKHUTE» NEBOM KHOMKOR MBILUKK B CEPE-
ouHy cvrHana PSK. B npyveMHOM okHe AOMKeH NpYHUMATBCA TEKCT
nepefalWel CTaHUMK.

[lpueqative: peaasHas LBeToRas NaauTPa CHrHancs n oxa B criex-
TPOrpae 3aRUCAT OT HACTPOEK LIBETOREPEAaY MOHUTOPA W HACTPOEK
namaTpet B MixW - View/Spectrum/Colors/Waterfall Palette.. {[To-
kasats/Crektp/Liset/Boponag)

HacTpoiika Ha nepepady

Ana BLINONHEHWA HACTPOEK YPOBHA BLIXOAHOMC CUrHana npeanod-
TeHWe cneyeT O0TAATh T. H. «XON0AHOW» HacTpokke. K BhiXOAHOMY rHea-
[y IBYKOBOW KapThl NOAKMIOHMTE HAYLUHWKK WK aKYCTUYECKYIO CUCTE-
My, yoeauTeck B ee paboTocnocofHocT cpeacTBami Windows. B
MeHio Mix¥W Options (Onuuu) BKoYaemM GyHKUMIo Tune transmitter..
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(HacTpoiika nepegaTyuka) v oNpefenaeM Ha CAyX HANWHME 1 Kade-
CTBO TOHanbHOro curHana. OTkpeiBaeM MeHiw Configure/Qutput
volume... (HacTpoiiku/PerynaTop Ebixoga) 1 B pa3aens Wave (oc-
TaNbHbIE BbIXOAL NYHLE OTKMIOHYKTE) NON3YHKOBBIM PEryN1aTOPOM YTOH-
HAEM YPOBEHb A0 HEeOOXOAWMOro.

OfpaTiTe BHYUMaHWe, 4TO 408 peryvMpoBKK BXOAHOMO CUrHana Ha
npyemM BhiabiBaeTes GyHEUWA Recording Control (YpoeeHs curHana
3anuMcK), a ANA perynvpoBKK BbIXOAHOMO YPOBHA Ha fepedady - yHk-
ura Yolume Control Playback (Perynarop ypoEHA rpOMKOCTH BOC-
NpoUM3BeaeHuUn).

JoBKBLIVCH YCTOrO TOHANBLHOMO CYTHANA C BbIXOAA 3BYKOBOK Kap-
Thi, BBIXOAHOM CUrHAN MOXHO NOAABATE HA BXOA, TPaHCUBepa. AKYCTK-
HECKKE CUCTEMBI MOXHO ABPXATH NOAKIOHEHHBIMK, MCNONL3YA COOT-
BETCTBYIOLWHA WITEKKEP-pasasonTent ANA NePUOAWHECKOro akyCcTUYeC-
KOFO KOHTPONA KA4ecTBa crUrHana.

MoMHWTE, 4TO MUKPOGOH U KOMNPECCOP CUrHANA ACMXHb! ObiTe OT-
KMOYEHb!, a ANA NepeaaYl UMGPOBbIX BUAOB CBA3K 0OBHHO NPKMEHS-
eTcA HkHAA Bokosaa nonoca LSB. PerynaTtop BbiXxoAHOW MOLIHOCTK
TpaHCcKBEPA HEeOHX0AMMO YCTAHOBKTh HA MUHUMYM. JaHHyio onepa-
LMIO NydlWe NPOBOAMTE Ha TOM AWana3oHe W B TO BPEMA, KOraa ava-
NAa30H «3aKPbIT».

Hannywre ¥ ka4ecTBO BBIXOAHOMO CKUrHana Tenepb KOHTPOIWPYETCA
N0 KOHTPONBHOMY MPUEMHWKY WK BBIXOHbIM Npufiopam TpaHcuBe-
pa. OkoHYaTeNBHO 3Ty ONepauvio yde Npou3secT B adupe, no-
NPOCKB KOTro-11fo 113 ONepaATOPOB, XeNaTenbHo coce/iell, NOCMoTpeTb
Baw PSK-curnan Ha cnextporpade MixW v namepute IMD, koTopbil
NOMKEH ObiTh HE MeHee MUHYC 22...25 0B (o4eHb xopoluwi peaynstaT
-30 a6 v H1xe). Ecnm y Bac xopouwee coeanHeHre ¢ MHTepHeT, Mox-
HO TaKXE BOCNO/B30BATHCA NPYEMHYKOM-MOHKTOPOM, YCTAHOBNEHHbIM
Ha caiTe aBTopoB nporpamMMer http://nick.tav.kiev.ua/WEBPUB/
PskReceiverApplet/PskReceiver.html . Ho anoynotpetnaTe sTuM He
chenyert.

Ansa HopManeHoK pafoTsl HOMbIIMHCTEA LM (POBLIX BUA0B CBA3K
N0CTAaTOMHO BbIXOAHOW MowHocT 30-50 BT. AnA nepesoaa TpaHcK-
BEPA B PEXWM NpUeM/Nepeaada MoXHO Wenonb3oBaTte VOX-crucTemy
vnw cxemy PTT.

BHUMAHME!

a) He gonyckaite «nepexaqxit» 1o BXOAY TPAHCHBEPa CUMHAIoM C
BhIX0Ja 3BYKOBOH KaPTh! - 3TO YXYQUAET «4UTaeMOCTh» CHrHaNna 1 MHo-
FOKPATHO YBERAYURAET MON0CY KIATYH EHIA.

8) Bes annapatypa Ao/mkHa ObiTh 3a3eMAcHa, a8 COBAMHeHN TDaHCH -
BEPA C MEPCOHATHLIM KOMIBIOTEDOM MPOHMIBOAATE TOMLKO B BLIKMO-
4eHHOM COCTORHWW BC W30exaHue BX0Aa W3 CTPCA yaNos KOMALIoTe-
pa. Mpunvenalite pajfemiTeIbHbe TRAHCHOPMATOPb! MmA ONTPOH B
CHIHaMBHBIX Lensax 1 LHenax ynpaaneHus Mexdy MK n TpaHcrBepoM.

8) AANaparypa AomkHa ObiTe COMIACOBaNA C GHTEHHO -(DIUICPHOH C1i-
CcTeMod, 4To0b MCKIGYNTE BOIMOXHOCTH HaBoaxkn BY Hanpmxenns Ha
KOMIBIOTEP.

3anyck nporpamMmbl Mix\W

3anyckaeTca nporpaMma Haxatvem Enter (Beofa) Ha apnbike
(Shortcut) MixW ¢ vkoHkoi «6aboqka» B rpynne Programs/(Mpo-
rpaMmel) /MixW. B nioom cnyvae Bl MOXeTE 3anmycTUTE NPorpaMMy
HaxaTrem Beopa/Enter Ha ncnonHaemom harne mixw2.exe.

Pa3amepbl akpaHHOro vHTepderca nporpamMmel {pHc. 1) Ha MOHUTO-
pe MOXHO M3MEHATH CTAHAAPTHLIMK cpeacTeamy Windows. OTaens-
Hbie okHa Control bar (Mavens 3aroToeok), Log bar (AnnapatHbii
wypHan), CAT bar (MavHens ceAsu ¢ TpaHcueepom (CAT), Tuning
indicator (MHauMKaTop HacTPOMKK) U Ap. MOXHO NepeTackWBaTk B
yaofiHoe ANA BAac MECTO, B TOM YWCAE W 33 NPeASbl 3KpaHa Nporpam-
Mbl. [LNA 9TOro 3axsaTvTe MbILIKOR HA FPaHULLE COCTBETCTRYIOLLEH 06-
NacTy ¥ C yAepxXaHveM knasriiy Ctrl nepetayTe B HYHHOE MECTO
OKHO.

Bce cBefigHVA No HACTPOIKAM KpAaHA W YCTAHOBKAM COXDAaHAOTCA
B (arine mixw2.ini, KOTOPHIA pacrnonaraeTcd B OWPEKTOPUKU Mpo-
rpaMmbl Npy MHcTannauuK. CoxpanvTe 3ToT Gain B Apyroi nanke,
4T0BbI BCErAA MOXHO BbIN0 BEPHYTLCA K MPEXHWM HAcTporkam npu
BCAKOrO POAA HEKOPPEKTHBIX YCTAHOBKAX 1 NEPEUHCTANNALMAX.

MeH 1o nporpaMmbl

KNWKOM MbILLL HA COOTBETCTBYIOLLEM pa3fene CTpokK MeHio (puc.1
- BTOpasn NOM0Ca CBEPXY 3KPAHHOM o MHTepdERca) OTKPLIBAETCA BHIA3-
cnajalollee NoAMEHIO AN BBINOAHEHWA YCTAaHOBOK W HACTpOeK npo-
rpaMmei.

Mewnio «File» (puc.2)

3pech MOXHO BbIMOMHWTL QYHKLK:

- no pacneyaTke Print {(Mledars)}, Print Preview {[IpocMoTp nepen
ne4ateio), Print Setup {HacTpodiku npuHTepa);

- Buibopa daltna Send file... {Tocaars paiin);

- 3anycka 3apaHee
NOArCTOBNEHHOIC CLEHA-
pua Run script... (3any-
CTHTh CKpUNT),

- MoOWCKa B XypHane
CBA3EW No onpepencH-
HbIM KpKTEpUWAM Search
in fogfile.. {flouck B an-
napaTHOM XypHane);

- NpocMOTpa ¥ pefak-
TUPOBAHWA 3aNKCK B Xyp-

File Edit Mode

Primt Setup, ..

Send file..,
Fun script. .,

Search in logFile. ., AlE+R Hane ceAzel QS0 details
50 details Ale+D (@S0 noapobio);

- YAANEHWA W BOCCTAa-

Remave (30 Alt+0 HOBEHWS 3annck B Kyp-

Hane cBRA3ell Remove

Save SO0 Alb4S QS0 and Restory

removed QSO0 (Ypanuts
QS0 u BoccraHoBuTH
yaaneHHoe QSO),;

- COXpaHWTb 3anuchb,
BBEAEHHYIO B CTPOKY BBO-
Aa AaHHbix Save QS0

Import ADIF, ..
Export ADIF, .

Merge.. {Coxparurs Q50);
- NOWCK B XypHane no
R Log ?’C;BblBHOMy' Lookup call
OHCK B XYpHase no
Sound FO3BIBHOMY),
] - NPOW3BECTH UMMOPT 1
Exit BKCMOPT AAHHBIX B XYpHAn

Import ADIF.., Export
ADIF {UnniopT ADIF.., Skcriopt ADIF) B dopmaTte ADIF;

- CNUTh (0OBEAVHNTE) AAHHBIE HECKOMBKUX XypHanos Merge...
{06beAHHNATD),

- BKIIOHTh /BRIKOH T 3AMKCe B TEKCTOBBIA (halin AaHHBX 113 NpK-
eMHore okHa RX Log —> Open RX Log file/Close RX Log, npy 370M
nMeHeM (aina MoxeT ObiTh NO3LIBHOK, 4bl0 UHAOPMALIWID HEOoHXD-
OUMO COXpPaHUTL;

Mode Options Yiew Configure Help - BKIOHMTE 3anuch
NpYHYMAEMOrO CHr-
5B Hana B Bydep Sound
Al {3Byk)/Save last 20
seconds of audio...,
FM 4TO [acT BO3MOX-
W HOCTb BOCNPOW3BO-
[UTb AAHHBIE CUrHANA,
¥ BPIK31 KOrAaa B peanbHOM
CPaKE1 BpPEMEHI CTAHLWA yXe
He paboTaeT, wan
Fakal NpoWaBecTH 3anuck
RTTY cWrHana cpeacTeamu
MixW B oTAENbHBIA
Packet ¢aiin Start recording
Pactor {Hayate 3anucs)/
Amkar Stop recording (Oc-
TAHOBHTB) C Nocnesy-
MFSK 10LLMM BOCMPOK 38818~
Thrab HUEM;
MTE3 Mewio pegakTupo-
Hellschreiber Banug «Edijty
Fax 3neck NPUMEHSAIOT-
cA 06LLeNPYHATHIE KO-
35TV MaH/bl, KOTOPbIE B MO-
ACHEHUAX HE HYX/a-
otea. Insert “"®" (BeTa-
BWTL "®" ) - BCTABNAET
Mode settings... KoMaHAy nepesoia

NpOrpamMmbl N3 PeXK-
Manepejady B pexkuM
npremMa.

Oukput amplitude For this mode. ..

Menio Bbibopa pe-

. HHUMa paBotsr
&dditional modes ¥ | Mode» (Bug casam)
Additional modes setkings. .. (puc.3)

B stom meHio cno-
cOOOM «NOACBETKH» 1
«KAKMKa» KHOMNKOIA
MBI, BeBKWpaeTcs

THC modes r
THZ modes setkings. ..

38
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Xenaembii BWA paboThl 1 NPOV3BoAATCA HAacTpokku Mode settings...
{Hactpofiki). Heobxonymo NOMHWTE, YTO HACTPOMKK MPOW3BCAATCA
Ha KaXAb BUA, OTASILHO.

MpK HeoBX0AMMOCTH MOXHO CKOPPEKTHPOBATE aMNAWTYAY BbIXOA-
HOro CHrHana 3BYKOBOK KapThl ANA KaXAoro BuAaa paboTts Output
amplitude for this mode... (AMIauTyRAa 3syka).

B HekoTopbix pexMax, TpebyiolMX OTASNBHOMO COBAMHEHUA, WC-
none3yeTca KoMaHaa Connect {CoeguHuTsea c... ) 1w Disconnect
{PasabeguHiuTsCH).

Menio Additional modes {JononanuTensHbie BUAbL) NO3BONAET KC-
NoNL30BATE ACNOAHWTENEHBIE BUABI paboThl, KOTOPLIE NPeABAPUTENE-
HO BbINKY YCTAHOBNEHbI B MEHIO ¥cTaHoBKM ANA NONONHATENbHbIX BY-
AoB Additional modes settings... {(Hactpoiikn).

Menio TNC modes {Togaepxka TNC) no3sonseT WCNonb3osaTh
AOMONHWTENBHBE BUAbI PADOThl KOHTPOANEPAMK, KOTOPHLIE NPeABAPK -
TENBLHO BBIKY YCTAHOBNEH B MEHIO 18 BHELHWX KOHTPOANEpos - TNC
modes settings... (Hactpoifiki).

Memio - «Options» {Onymn) {puc.4)

3aecb MOXHO!

- BKIOYMThb W BbIKMOHWTL AFC {AFI4) - aBTOMATVHECKYIO NOACTPOR-
KY 4acToThi;

- Lock {3acukcupoBats 4acToTy nepega4i) - 3abnokposats Ha-
CTOTY Nepeaaqy;

- Snap {BbicTpaa HacTpo#ika) - DBICTPLIE 3aXBaT TOHKI HACTPOIKI;

- Squeich (LymornogasuTesb) - BKN. /BbIKN. IUYMONOAABNTENb;

- Squelch threshold... {ITopor iwyMonogasuTens) - HACTPOUTb LLY-
MOMCAABUTEND;

- RX {Mpnem) - pexim npuema; TX {Mepegaya) - pexum nepepa-
4K,

- Continuos Seek {HerpepbiBHbli MOKUCK) - HENPEPbLIBHBIM NOKCK,
AnA yno6cTea NepeMellleHA Kypcopa B NpUeMHoM okHe. Mpu Brio-
YEHHOIT onUWK Kypcop nepeMelllaeTtes Honee NNABHO 0T OAHOMO CUr-
Hana K gpyromy;

- Arrows for Seek (Mcrionib3oBath CTpesiiia [19 NoKHCKa) - ocylle-
CTBNEHWE NOWCKA KW M3AMEHEHWE ero HanpaBneHWsa ¢ NOMOLLBIC CTPe-
NOK &, =3 ;

- Scan {CkaHupoBaHKe) - CKaHUPOBAHWE YacTOThl MpUeMa, rae B
PACKPBIBLIEMCA NOAMEHIO MOXHO CAENATh HEOOX0AMMbIE YCTAaHOBKW
ONA CKaHWPOBaHWA U Ha-
4aTk CKAHWPOBAHWE -
Start scan {(Hadarb),
Stop scan {OcraHo-

Options  Wiew  Configure  Help

v AFC BMTh) - OCTAHOBUTL CKA-
Lock, HWpOBaHWE;
v Snap - Scheduler {(Pacnu-
caxue) - NNaHVpPOBLLMK
Squelch 3aaaHul, KOTOPLIA B CO-
Sguelch threshold, .. OTBETCTEII C NpeABapy-
TENbHLIMY YCTAHOBKAMIA
MOXET HaM OMHUTE O Hem-
v R

ANBO MAK 3anYCTUTh YKa-

Tw 3AHHYIO MaKPOKOMaHAY;
- Aurto CQ {ABTo CQ)

- MPK COOTRETCTRYHIOLLNX
YCTaHOBKaxX BbINOAHAET
(hYHKLMI0 aBTOMAaTUYEC-
Koro nepesofa TpaHcK-

Continuaous Seak
arrows For Seek,

Scan * | Bepawa pexima nprema
Scheduler, .,
Skarkt
Sek transcejver Fq Alt4+F
] Texk,,.
Tunge transmitkter
Delay, ..

v \Watkch squelch
Single Click, - i

v

v Clear Call on Fg change
v Clear Q50 on new call
o P nic (il
v Auto search in logfile

v Auto search in callboak,

v Beep on 050 before

v

Freeze an mouse move

CQ HAMRADIO

Ha nNepepady 1 HAaNpaBAAET TEKCT WK MAKPOKOMAaH/AbI, 3aro0TOBNEH-
Hble 3apaHee - Text (TekcT). Start (Ha4ats), Stop (OcTaHoBUTD),
Delay {[1ay3a) - Bpema 3a0epxK MEXIY BKAIOHEHWAMI HA Nepeaaqy
B CeKyHaax;

- Set transcejver Fq {YacToTa TpaHcuBepa) - yCTaHOBKA HacTOThl
TpaHCcKWBepa BPYYHYIO, paBHO3HAYHO Alt+F;

- Tune transmitter (Hactpolika nepenaruunka) - NepesognT Npo-
rpaMmMy B pexrm nepejady ¥ nocbuaeT ToHabHBIA CUrHan HacTpor-
k. Buikniodaetcs - Stop tuning {OctanoBusTh) WKW kHoNKoI Esc;

- Single Click (OauH Wea4oK) - faHHbIE W3 NPYEMHOrC OKHa BBO-
AATCA B CTPOKY BBOAA OAHWM HAXATHMEM KHOMKK MbILUK, ECNK HE BKO-
YEHO - ABOWHBIM LLENHKOM;

- Clear Calf on Fq change {O41cTKa Tpi W3MEHEHKA 4ACTOTbI) -
ECNKY BKIOYEHO, NPKY M3MEHEHWUK HaCTOThl HACTPORKK TPaHCKBEPa AaH-
HBIE B CTPOKE BBOAA CTYPAKTCA aBTOMATHHECKK;

- Clear Q50 on new call {O4ucTKa Npyt BBOJE HOBOFC NO3bIBHO-
ro) - eci BKMOYEHO, TO PAHEE BBEJEHHBIF B CTPOKY BBOAA JAHHbIX
NO3LIEHOW aBTOMaTVYECKK CTUPAETCA WU 3aMEHAETCA HOBbIM, HA KOTO-
POM CASNAH KKK MbILLKO;

- Auto search in fogfile (ABTorouck B XypHane) - eCiv BKIOYEHO,
TO NPOU3BOAKTCA ABTOMATKHECK M MOWCK W BBOA, AAHHBIX M3 XYpHAana
3anycaHHbIX CBA3EN;

- Auto search in callbook {ABTonouck B cripasoymike {Callbook)
- eCNK BKAIOYEHO W cAeNaHbl NoaKNoYeHna B Configure /Callbook (Ha-
cTpodiKi/CripaBoYHuk)}, TO NPOM3BOAVTCA aBTOMATUHECKWE NOWCK K
BBOJ, AAHHBIX M3 COOTBETCTBYIOULENC KonbyKa;

- Beep on QS0 before (3ByKOBOH cUrHAN NMpit MOBTOPHOHA CBA-
31) - eCAW BINICYEHO, TC BHJAESTCA 3BYKOBOKW cvrHan cpeacteamu MK
fyuepe3 AVHAMKK KOMNBIOTEPA);

- Freeze on mouse move {3aMOopaXuBaTh fipy ABHXEHMH MbILLN)
- eCNK BKMIOYEHO, TO 3KpAH NPYEMHOMO KaHana «3aMOopaxlBaeTCA»
Ha BpemMA ABMXEHWA yKasaTeneM Mbilly no Hemy. CaenaHo ana yoob-
CTBA BbINOMHEHVA BLIAENEHWH, 3axBaTa NO3bBHOMO 1 Ap.

Mewnio Bug «Views {TTokasats) {pic.5)

30eCh MOXHO BEKAOYWTL W BBIKMIOHKTh, & TAKXe HacTpouTh:

- Control bar {[lanens aarotoBok) - NaHeNb QYHKUMOHANBHBLIX KNA-
BULL C MaKpOKOMaHIAMU,

- Log bar {AnnapatHsiit XypHan) - NaHenb XypHana nocneaHux
cBA3EW, BRIOYAETCA - View Jog bar (Mokasaats), KOTOpaa MOXET UMEeTh
euA: Normal layout (HopmanbHbiit Bua) - BUA NO yMondaHuio, Contest
layourt { Pexum copeBHOBaHHIT) - COKpPALLEHHBIA 19 COPEBHOBaHWH,
Custom 1 u Custom 2 (Hactpausaembisi 1 1 2) - nonb30BaTeNbC-
kwe. Manual entry mode {Pexxun py4Horo 8sofia) - py4Hol BBOS
AaHHbx. MocneaHKid NoNe3eH TeM, KTO NPUMEHAET NEPEHOC A,aHHbIX B
ApYryue NOroBCcKWe nporpammbl C
WHBIM HAWMEHOBAHWEeM BWAOB pabo-

Wiew Configure  Help Thl UAK NpK BEOAE cTapbix QS0:

v iControl bar

o vewlgbar

v CAT bar
v Tuning Indicator v Mormal layout
v World Map Contesk lawouk
DiClusker dialog Custom 1 [Pinc. 5
Cuskom 2

Callbook dialog

v Status Bar
Statistics r
ik search »

Manual entry mode

- Cat bar (Manesb cBaA3n ¢
Tpancueepom {CAT) - okHo CAT-cn-
cTeMbl TpaHcreep-MNK;

- Tuning Indicator (Mnaukatop
HACTPOSKY) - VHAVKATOP HACTPORKK;

- World Map {Fnobyc) - aavmy-
TaneHaa KapTa Mupa;

- DXCluster dialog (DX knactep)
- okHo pnA DXCluster:

- Callbook dialog {CrnipaBo4Hiik) -
okHo pna Callbook:

- Status bar {Ctatyc naHesnn) -
noaoca COCTOAHWA {BHW3Y 3KpaHa);

- Statistics {CraticTuka) - OKHa
CTaTUCTHKHK;

- Quick search {(BbicTpblit nouck)
- BBICTPRIA NOWCK AaHHBIX NO onpe-
AENEHHBIM KPUTEPKAM;

- Contest mode {PeximM copes-

Conkest mode, .
Speckram 4

v Undetline sent text
v UTC
v Flashing 'T#'
Use stick cursar
Show haitlines
v Always show IMD
v Use default RST

2nd THC window, .,
Mew R windowa, ,,
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CQ HAMRADIO
HOBaHUHA) - Bbi3bIBAETCA OKHO Bbifiopa, AofaBneHs, pefaKTUpoBa-
HWA PEXUMOB ANA COPEBHOBAHWIA;

- Spectrum {CnekTp) - HacTPORKK cnekTporpada, rae MOXHO BKIIO-
YWTL NOKalaHWe 3BYKOBOW 4acToThl Sound (3BYK), pagvo4HacToThl C
BEpXHEelr Nonocoll nponyckaHua - RF USB (Paawo, BepxHas GokoBas
{USB)), paguodacTcThl ¢ HUXHER nonocod nponyckaHvs - RF LSB
{Paaro, HuxHaa Gokoeaa (LSB)), asTomaTdeckn - Auto (ABTOMATK-
4ecKK), NoKasbiBaTh MK He NOKa3bIBaTe MapKepbl - Bookmarks {3ak-
nagiu). Waterfall {Bogonag) - v, cnektporpada B BWAE BOAONA-
ha. Spectrum {CnekTp) - aHanoroeas ¢opma. Show 10 db grid {10
db pasMeTtia) - MOXHO BKMIOHUTE HA 3KpaHe cnekTporpada uaMepi-
TeNbHLIE NMHKK Yepe3 10 oAb no wkane amanTya. Average curve {Yc-
penHeHHsli criekTp) - yepeaHeHHas AvHKWA (NoasnAbl NpeabiayLLel
onuur), None {Het) - BhikniodeHo, Normal (HopmanbHbiii) - HopMank-
Hbit BY A, Inverted {flepeBepHyToiii) - WHBEPTUPOBAHHBIN.

B noameHio Cofors {LseT) v Zoom (¥YBemuieHiHe) MOXHO HACTPO-
WTb LBETOBYIO NAAUTPY W MaciuTad.

- Underline sent text {[Tog4epknBath rie pefaHHbiif TEKCT) - B OKHEe
nepefady TEKCT BbBOAMTCA MNOAHEPKHYThIM, HTO A3eT BO3MOXHOCTh
NOABL30BATENO MYTEM KWKA KYPCOPA MbILUKY B HYXHOM MECTE OCTaHO-
BWTb NepeAady TekcTa, A0HABWTL UNK OTPEAaKTK poBaTh ero. Ana npo-
OOMKEeHWA Nepeady TekcTa HeoHX0AUMO KYPCOpP MbILUKM NOCTABWTE B
KOHEL, TEKCTA;

- UTC (BcemupHoe Bpema) - CNONb30BATL WK HE UCNONB30BaTh
nonpasky Ha UTC Bpems;

- Flashing « TX» {Murasoiwni «TX») - MAraou,aa WHavkauna (e no-
Noce COCTOAHKA) PeXiiMa Nepeaasqy;

- Use stick cursor {Kypcop B BuAe muHui) - MeHaeT hopmMy Kyp-
copa;

- Show hairlines {JluHuK HACTp O#KK) - NOKA3ATE TOHKYIO NWHWIO;

- Always show IMD (IMD 6e3 ocTaHOBOK) - Bcerja nokaasBaTth
IMD - MHAVKATOP WHTEPMOOYNALNCHHBIX NCKAKEHWIA |

- Use default RST {(RST no ymos4aHiio) - CNoAL30BaTh A7 BBO-
[a B XypHan cea3ell panopTta no ymon4aHuio (59 naw 599);

- 2nd TNC window... {Bropoe ok#o TNC) - BBOAWT BTOPOE OKHO
nna TNC-koHTponepa;

- New RX window... {(HoBoe okHO npisema) - EbiBOAYT BTOPOE NpK-
eMHOe OKHO. [OBTOPHOE HaxkaTWe - BRIBOAUT TPETLE W T.4.

Mewio koHdurypaumn «Configures (Hactpolikn) {(puc.6)

Personal Data {(JTuiHbie fanHbsie ) - BbICTABNAOTCA NEPCOHANBHbIE
OAHHBIE - NO3bIBHOM {OCHOBHOW 1 cneuvanbHeiR), uMa, QTH, koopan-
HaThl (OT HWUX 3ABUCKT NPABUABLHOE OTOOPAKEHWE NOKAZAHKWE a3VMy-
Ta Ha kapTe), QTH-nokaTop, MCNCNL3CBATE MK HE WUCMOL30BATL Te-
nerpagHbili uaeHTVGrkaTop - CWID 1 kakold.

Default macros... (06wKe 3aroToBxy) - YCTAHABNMBAESTCA UMA
darina c MakpoKoMaHaaMy AN8 MCNoAb30BAHKA NO YMONHAHWIO.

Macros for this mode... {(3aroToBku A8 3T0rC BBAA) - YCTAHAB-
nUBEAeTCA UMA haina ¢ MaKpPOKOMaHAAMIK ANA KOHKPETHOMO BAA MO-
aynauuwy.

Merge macros {O6befiHiATs 3aroTOBK) - CIMAHKE MAKPOKOMAaHS,

Font... {lWpugT) - ycTaHaBMMBAIOTCA WPWMGTH ANA OTOBpaKEeHVA B
NPUEeMHOM K MepeAaloLLLEM OkHaX. HeoBx0AKMO NOMHVTE O KUPWUANKM30-
BaHHBIX WpWdTaX B CNy4ae HeoOXoAUMMOCTI NEPeAAYV PYCCKOrO TEKCTA.

Text colors... {L{BeT) - yC-
TaHABNWBAKOTCA LBeTa SKpaH-
HOro KHTEpRheRca.

Disable CAT (OTknio4nTs
nHTepgeifc) - oTkOHaeTCR
CAT-crcTema.

TRCVR CAT/PTT... {(Hn-
repgeifc CW/PTT) - ycTa-
HOBKK ana CAT-CUCTEeMb.

Secondary PTT/RTTY port

Configure  Help
Personal Daka. ..

Default macras, .,
Macrios Far this mode, ..
Merge macros

Fank... {Bropo# nmopt ana PTT/
RTTY)} - ycTaHOBKK AnA A0-

Text colars... NONHWUTENBbHBIX PyHKUKMA CAT-
CHUCTEMBI.

Disable CAT Rotor - ycTaHOBKW AN Nop.-

TRCWR CAT/PTT. .. KMOHEHWA ¥ UCNONL30BAHKA
AHTEHHOro NOBOPOTHOMO YCT-

Secondary PTT/RTTY port  » poicTea.

Rakar [ Disable soundcard {Ot-

KIOHUTh IBYKOBYIO KapTy) -
OTKMIIOHEHWE 3BYKOBOK KapTh.

Soundcards settings...
{HacTpoiikn 3ByKoBO#H Kap-
Thl) - YCTAHOBKW A/1A 3BYKOBOW
KapThi.

Output voltane... (Peryma-
TOp BbIXOA&) - BbIBOAATCA
cTaHjapTHeie  cpeAacTBa
Windows ana perynuposku
YPOBHA CWrHana Ha BhIXOAe
3BYKOBOK KAPTHI.

Input volume... {(Peryna-
TOp BX0A4a) - BblBOAATCA CTaH-
AapTHeie cpeacTea Windows
ANA PErYAMPOBKK YPOBHA CYIHANA HA BXOAE 3BYKOBOK KapThil.

TNC settings (Hactpoifkis TNC) - yctaHoBky pna TNC-KoHTpoAne-

Disable soundcard
Soundcard setkings. ..
Ooukput vaolume, ..
Input volume. .

THC settings. ..

Markers. ..
Callboak,
Use WAE country list

pa.
Markers... (MeTkn) - Ha cnekTporpade BhIBOAATCA MapKkepHbIe 1-
HWW B COOTBETCTBU U C YCTAHOBKAML, CARMAHHbIMI B IMAN0MOBOM OKHE.
Caitbook... {(CripaBo4HitK) - YCTAHOBKK ANA NOAKNIONEHKUA 1 U CNOMb-
30BAHWA /1AHHBIX KONOYKOB, YKAa3LBAETCA TN K NYTh K Ha3e paHHbIX.
Use WAE {Ucnonbaosats WAE crimcok cTpaH) - CNONBIOBATL
cnvcok WAE.

MeHio nomouts «Helpy {Cripaska) B 0coDbiX MOACHEHWAX HE HYX-
AaeTcA. 3aeck B nogMeHio «O nporpaMme MixW» [About MixW... (O
AporpamMme}) MOXHO NONY4WTE CBEAEHKMA O BEPCUM W pPErKcTpaLyWy.

fIpimedanme. QemoHcTIAUMOHHYIO BRRCHO MIxW/ MOXHO CKaYaTh ¢ 28TOPCKOT O CAl-
Ta - htip: //ham. kiev. va/-nick/miw2/MixW201 exe, a Takyio Xe ¢ PYCOKOASLIYHBIM 3K-
DAHHBIM MHTEDPERCOM C WWAY.MIWZ. narod.rid uim www. it Tua. narod.cu . [As Gecrnar-
HOrD AOAYHEHMT Qaiaa DErMCTPaLmd A0CTATONHO BLICAATL B RAPEC peAaKdim «PX» aa-
ABKY & ODHrHHAAOM BAWE R NOANKCH O KBATaHNMM He 2002-7 rog, sawm &.4.0. (noaHo-
CTLI0), agpec (e-mail ume FidoNet), noasaHod, NAME, OTH 1 ero reorpapudeckre ko-
OPAMHATEL

(Mpogomkenne crenyer)

LC-KOHTyp N3 CTEKNOTEKCTONNTA
Bayacnas Mapxos (UYSAP), r.Kves

ABTOp Npeanaraer Marotabineath LC-KOHTYp a CTEKNOTEKCTONMTA, EFo MOXHO NpH-
MeHsiTh TaM, rae He TpeByeTcs BbiCoKas A0BpoTHOCTL. HanpuMep, Npk cornacoBaknm
BhICOKOOMHbIX aHT&HH C KabeneM, B yCHIMTENAX, B BbIXOAHbIX KackafaX NepeaTiukos
{P_, <100 BT} ¥ 7.N., re NONE3HE HMETE KOHTYD C NOBLILGHHOR NONOCOR NponyCKakKea,

B ka4ectBe oBKNALOK KOHAEHCaTOpa MCNONbayioTCA NPOTHEONONOKHBIE CTOPOHBI
DOMbLIK, 8 BUTKOB KaTyLLIKK - MPOTHECNONOXHbIE NONOCKK MONLIK, CNasHHbIE NOCNeno-
BaTe/lbHO CKBCGaHbIMK NepemMblikamy, OfHa obKNafka KOHAEHCATOpa CO8LMHABTCA C
Ha4as1oM KatyllkH {pMC. 1a), Apyrad - C ee KOHUOM {pUC.16).

BapbMpy#l paaMepamit Narkl, MI0LWAALKD GobrK 0BKIAN0K KOHAEGHCATOpA, KOIU-
HECTBOM sBMTKOB» KaTYILKM, MOXHO B WWPOKWX Npefenax HactpanBath AaHHbii LC-
KOHTYp Ha paafiMyHbig 4acToThl, 1 CM? GoNbrMpOBaHHOTO OBYXCTOPOHHEro TeKCToMNTa
TOMUMHOR 2 MM WMeeT emkocTh 2,5 Nd. JaHHble LC-KoHTypa, WaoBpakeHHOro Ha
puc.1. C=192 nd, L - 17,5 BUTKOE (WMpWHa <BHTKa= 3 MM), F_ =14 MIL. MNoadupan

ﬂ _____ ﬂ.?:/_%_____@_E

NONOXEHKE «paapeaas OLHOW Ha 0OKNAnoK KOH-
LeHcaTopa (pic.1a), MaMEHSIOT ero eMKOCTb 1
COOTBETCTBEHHO YCTaHABMBAKT HEODXOAMMYIO
HaCTOTY HAaCTpOMKK KOHTypa. nara WaroToe-
NeHa MeTOLOM TpaBleHUs, U NoCNe HacTpo#n-
KW NOKpbIBABTCH NIAKOM,

Ha pkc.2 nokazaH oBWwHA BHL NOOKNIOHE-
E HKA LC-KOHTYpa K aHTeHHE B Ka4eCTBe COMa-
CYIOWLEND yCTpORCTBa.

iy |
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CQ HAMRADIO

JlJaMmnoBO-TPaAH3UCTOPHbIA IMHEWNHbIN YCUNUTENb
MOLLHOCTU ANA NIOOUTEeNnbCKUX AnanasoHoOB

B nioBuTenbckoM KCHCTPYWPOBAHWK LWIMPOKOE NPUMEHEHKWE NO-
ayyrna «rmbpraHan» cxema PA ¢ TpaH3UCTOPOM B KATOAHOR Lienu
BHIXCAHOW naMnel. NoMKUMO HECOMHEHHBIX LOCTOWHCTE, TAKOMY «rnb-
pyAY» CBONCTBEHHBI 1 HEAOCTATKK, MABHBIA U3 KOTOPLIX - HEBBLICO-
Kaf HapexHocTe. MuTaHve TpaH3awcTopa oT ofWerc ¢ naMnoi Bbl-
COKOBOMBTHOrO UCTOYHWKA HeceT B cefie onacHoCTs npofios TpaH-
3ucTopa, B 4eM Mornv yieanTeca MHorve pagvoniobntenu. Kpome
TOro, CAOKHO ONTMMKW3KMPOBAaTh PEXWUM TPAH3KCTOPA, T.K. €ro Kon-
NEeKTOPHBIF TOK XeCTKO CBA3AH C TOKOM Yepes naMny, conpoTvene-
HWE HAarpy3kK 3agaHo W HEONTUMANBHO, B CXEME HENb3A NpUYMe-
HWTE NONYAAPHBIE TETPOALI C Ny4eofpa3ayiowMMK NIacTUHAMU.

3T HeAOCTATKY OTCYTCTBYIOT B ONMWCHIBAEMOM YCHUNMTENS, CXEMA
KOTOPOro npyeedeHa Ha pycyHke. OH COCTOMT M3 WIMPOKONOA0CHD-
ro NpeABaprTenbLHOrD yerarTena Ha VT1, VT2, VT3 1 okoHevHoro
Kackaga Ha namne NY-19 ¢ 3a3eMaeHHbIM KaToaoM W ¢ [-KOHTYp-
HOW crcTemol Ha Beixoae. Mpr Uex ~0,5 B B Arana3oHe 1,5 ... 30
MI"y, aHOAHBIA TOK namnel {(NpW paccTPOEHHOM KOHTYPE) COCTABNA-

Spret Nyrkan (UTTMA), rflyranck

BO3IMOXHO nosbllweHue la, 1o 170 mA 6e3 HENPUATHLIX NOCAEACTBIAA.
MpyUMeHeHHbIR pexiim VT3 aBNaeTea 9KOHOMUYHBIM 1 oDecneyrBa-
eT 3Ha4YUTeNbHbIE 3anackl Mo OTHOLWEHWIO K npejensHo AonyCcTW-
MbIM MapameTpam.

OnwcaHHaa cxema TpaH3UCTOPHOW YacTh MoxXeT BbiTk NpUMEHE-
Ha 1 ¢ ApYrvMK namname, Hanpumep, INY-70B6, npr cooTeeTcTBYI0-
WeM W3IMeHeHWK HanpaXeHWa WCTOYHWKOB MWTAHWA W YCTAHOBKE
PEXUMOB NaMMbI.

KoHcTpykuua u petanu

Paamepbl Gnoka 95x80x300 MM, naMna pacnofoxeHa ropruacH-
TaneHo. TPaH3WCTOPHBIA NPEAYCHUAMTENL CMOHTHMPOBAH Ha pajuva-
Tope pasmepamMun 60x60x25 MM, pacnonoXeHHOM B HENOCPEeACTBEH-
HOI 6AM30CT OT NaMNOBOIA NaHenw. PaawaTop cocTaBafeT 4acTb
3agHelt cTeHkW Hnoka, HEMNOCPEACTEBEHHO HA HEM YKpEenieHbl
pa3bém XS1 1 pe3ncTop YCTAHOBKKM HAYANBHOrO cMelleHna R3.
TpaHavcTopsl VT1 » VT2 nAOTHO BCTABAEHbL B OTBEPCTUA B Tene

+5308
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eT 140...160 MA ¢ nAaBHBIM NOBHILIEHMEM HA BEPXHMX 4ACTOTAX 34
CYET HACTOTHO-3aBMCKMbIX Lenelt R7C4, R13C10, R14R15C12. Mpu
ONTMMANBHOW HACTPORKE [-KOHTYPA AHOAHLIA TOK AaMnbl - OKOAO
120 MA, BBIXOJHAA MOLLHOCTL NPY aHOAHOM HanpaxeHwwn 530 B
cocTtaBrna 40 BT Ha H.M. anana3oHax K 25 BT Ha 29 My, Mame-
peHHOEe 3HA4YeHWE WHTEPMOAYAALWOHHBLIX WCKaXeHWH TpeTLero no-
pAAka Npy aToM nydwe -33 ab.

TpaH3MCTOPHAA YacTh YCUAWTENA NWTAETCA OT OTASNBHOMO He-
323eMNEHHOT 0 BLINPAMUTENR C BIXOAHEIM HanpaxeHuem 36 B 1 no-
TpebnaeT He Gonee 130 MA. C nomouwpio ctabunuTpoHa VD1 1 pe-
3rcTopa R17 co3paloTeA WCKYCCTBEHHAR «CPEAHAA» TOMKA, K Ha-
npaxeHva +6,8 B 1 -29 B no oTHOWeEHWIO K 3emae. BoamoxHo nu-
TaHWe 0T OTAENbHLIX NCTOYHWKOB +(6...9) B n -30 B, B 3TOM ciy4ae
TpeboBaHWA K BeAWYWHE NynbcauWi nUTaloWwmnx HanpaxeHni 6o-
Nee XecTKre.

B aBTopcKoM BapuaHTe yeuavTenk 6bli BLINOAHEH B BV AE OTAEb-
Horo HnoKa, COBAUHEHHOrD CO CXEMOK TPAHCHMBEPA Yepea padbém
XS1 oTpeakom kabena. YnpaeneHve ero cOCTOAHWEM (BKJ. /BbIKN.)
OCYWECTBNANOCH C NOMOLLLK KOHTAKTOB K pene «RX/TX» TpaHcwK-
Bepa. Mpy paaMelKkaHWK KOHTakTOB pene (Nnepejada) TpaH3ancTopsl
VT1, VT2 nepexoaaT B pabodnii pexim. MNMpr 3TOM HanpsxeHue
cMeuleHs Ec, namnbl MOXHO M3MEHATE C NOMOLILbIO pearcTopa R3;
Hanfonee NUHEeRHBIA peXM No peaynbTaTaM W3IMepeHWa ABYXTOo-
HOBBIM CUrHanom cocTtaswn Ec, = -20 B 1 Tok nokoa namnel la, =
50 mA. Tpy 3aMKHYTHIX KOHTAKTax pene (nprém) TpaH3arcTtop VT3
W naMna npakTUM4ecKW 3anepTbl. BxogHoe conpoTWBAEHKWE YCUaW-
Tensa onpeaendeTcAa BeaW4WHoi R4 v MoxeT OblTh B Npeaenax
50...150 Om.

JlamMnoebiii Kackapg BLINOAHEH MO TUNOBOK CXeme. JKpaHHOe Ha-
npaxeHWe cTabuaKManpoBaHo ¢ NoMoLLepo VD2, VD3, MHAYKTHMBHOCTE
aHTWMNapa3nWTHoW uenu L2R18 BeifpaHa ¢ pac4eToM HeCKOLKO Mo-
BBICUTb KOaddruUMeHT nepeaaqn oT VT3 Ha ceTk VL1 Ha BEpPXHUX
AranasoHax.

VT3 1 VL1 paBoTaioT B knacce AB 1 pafoyne y4acTkK MX xapak-
TEPVCTHK CONPAXEeHbI: 3anMpaHre 06 oux NpUHopoB NPOKCX0AWT NpK
Ec, = Exon = -29 B, a VT3 nepexoanT B peXuM HACBILLEHWA NpU
Ekon = Ec1 = +5B. NoaBneHre CETOYHbIX TOKOB, YYUTHIBAR MAMYID
BEJIMHUHY CONPOTUBAEHWA B ceToqHOW uenu R16 =120 Om, Hecub-
HO YXYAWKT TWHEHRHOCTb, HO AOBOAMTH «pACKadky= A0 Nepexoaa
VT3 B HacbiweHwe Npu SSB HW B KoeM cayvae Henbaa. MNpuw CW
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paavaTopa, WX BbIBOAL MCNOMb30OBAHL KAK OMOPHBLIE TOYKK A8
MOHTaXa AeTanei.

B ka4ecTBe nepemeHHbIX KoHAeHcaTopoB M-KoHTypa KMCnonb3osa-
Hbl noAcTpoedHbld KMNB-150 (C=5...150 n®) Ha BxoAe, HA BbIXOAE -
CABOEHHBI ManorabaprTHeIA ¢ TBEpAbIM AWMBNEKTPUKOM OT CTaporo
KapMaHHOro NpYeMHKKa ¢ oblel eMKocTHo okone 800 nd. B nepe-
KMIDYATENE AMANA30HOB NPYMEHEHH! KepaMKdecke nnatel T1M1H.

JaHHble nHAyKTMBHOCTER: L1 - apoccens AM-0,1 30 MklH, L2 -
18 BuTkoB MN3WO 0,27 BnAoTHYIO HA peavcTope MNT-0,5 (R18);
L4 - 11 puTkoB N3 1,8, Ha onpaBke AvamMeTpoM 20 MM, AAKHA Ha-
MOTKK 40 mm; L5 - 34 BuTka MEMC 1,2 Ha kapkace arnameTtpom 40
MM, ANWHA HAMOTKK 53 MM, oTBOAb OT 4,5; 9,51 17 BKUTKOB. dpoc-
cens L3 - 165 syvTros MI3NWO 0,27, aornameTp kapkaca 13 mMm, anu-
Ha HAMOTKK 55 MM, Nepeble 15 BUTKOB BpaapAaKy, ocTajbHble BNAOT-
Hytlo. Jo6aBo4HbIE KOHASHCATOPL! B BIXOAHOM KOHTYpe Tvna KTK-3 1
KCO-2, C14 1 C15 - KCO-2, C19 - Tna K15-5 Ha 3 kB. 'pynna KoH-
NeHcaTopos C23, €25, C27 MMeloT cyMMapHyio eMkocTs 350 nd.

AvanazoHsl 10, 12, 15 1 17 M nepeKkpbIBalOTCA B NOAOKEHWKW Me-
peknodaTend 81 «10» nan «15», 20 v 30 m - B nonoxeHnK «20»,
ovana’oHsl 40, 80 v 160 M - Kadkabli B CBOEM MONOXEHUHN.

OnvceiBaeMBIR yoWAKWTENL KcnayaTyupyeTea ¢ 1989 r. 3a aTor
nepvoj NpUWnock oaHaxap 3ameHnTs VD1 (KC168A), apyrux oT-
Ka308 He 6bino.

W3aMepeHue UckaxkeHWd 3-ro nopaaKa NpowaesoAnnocs No TUNo-
BOK meToarke. Micnons3osanvck 2 TCC, cvrHansl KOTopeix 4epe3’
YCTPOWCTBO CAOXEHWA Nojasanvck Ha BxoA XS1, aKBMBaNeHT aH-
TeHHB 39-1 ¢ KOHTPONBHEIM OTBOAOM, aTTEHATOPH Ha 10 11 20 ab,
BOALTMETP B7-37 1 TpaHcUBEp B KAYECTBE MW3AMEPWTENBHOMO NpK-
emHKKka. Hactotel MCC yocTaHaBNWMBaNWch B Npeaenax Aranal3oHa
14 MI'y, ¢ paauvuer 10 KMy, ¥poseHb Beixoaa kaxaoro FCC no ove-
pean yeTaHaBAWBAACA Tak, 4TOObI NOMYYKMTh HA HArPY3Ke Hanpsaxe-
HWe UH, cooTBeTCTRYIOWeE OTAABAEMOW MowHocTK 40 BT {(npwn aTom
la; = 120 mA). 3aTeM YpOBEHb KaXA0ro 13 reHepaTopoB yMeHb-
Wwanca nprYMepHo Ha 6 Ab ¢ TakuM pac4eTom, 4To 6kl NPK UX COBME-
CTHOM BKMIOYEHW HANPSXEeHWe Ha HArpyake ocTanock pasHbiM UH
(npu aT1oMm la, ~ 90 MA). MNpreMHKOM KOHTPOAMPOBACA YPoBeHb
0AHOW N3 KOMBWHALMOHHBIX Y4acToT Tkna {2f1 - f2) 1 perynrposkoii
R3 ycTaHaBnWBaACA pexvM, AalOWKi OWyTUMBbIA MAHUMYM MCKa-
XEeHWH. YToOB MCKMIYMTL NOTPelHocTE S-MeTpa, OTMeYeHHbIe
YPOBHW OCGHOBHOIO CUrHana v KoMBMHALWMOHHBIX 4ACTOT 3aTem npo-
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KB YCUJIUTENUN MOLWHOCTH

(Okordanue. Hadamo cm. «PX» NeNed, 5, 6 /2001)

5. NOPAAOK HACTPOWKW YCUNUTENEM

Mpexae 4eM NPMCTYNKUTL K HacTpolke yeuautena, HEOBXOOMMO
YBEOAWTLCH B MPABUNEHOCTK BBINONHEHHOM O MOHTAXA.

MNMocneaoBaTenbHOCTE HACTPOWKK youauTenel Takosa. TpeHpoBaH-
HBIE Namnbl BCTABNAKOTCA B NaHEeNbKY. [MepBoHAYanBHO YyCUNWTEND
HacTpawvealoT 623 BKNc4YeHWA GAoKa NMTaHKWA. 3TC AenaeTca Npuy no-
Mo FCC v BY BonkTMeTpa, nvbo ¢ nomoubio FAP, aw npocTo Ha
CAyX Npy Nnomowy npreMHrka. K paasemy XP7 (AHT) noaknovaeTcs
CC, a BY BonbTMeTp - K aHoAy namnbl. B kakaom arana3oHe yToMd-
HEHWEM MONOXEHWA OTBOACE KATyllek NpOBEpPAETCA BO3IMOXHOCTb
HacTpORkK MM-KOHTYpa, NpYY4eM NO Mepe YMEHBLIEHWA YACTOTH OT
Juana3soHa K AYana3cHy, peacHaHc AcmxeH HabnoaaTbcA Npy BCE
Gonblunx eMkocTax C20 1 C21 (puc.2, «PX» Ned/01).

BxniovaloT NUTaHWe ¥ NPOBEPRAIOT COOTBETCTEBME HanpAXeHWa Ha
anekTpoaax naMnbl {namn). Ha aHoae naMnbl A0axHO 61Tk okono 1330
B, Ha akpaHHolt ceTke - 300 B, Ha ynpasnawowel cetke - muHyc 100
B. Ecnv HedeM NOMEPWTb BHICOKOE HANPAKEHWE, A0CTATOHHO W3Me-
pWTL ero Ha KkoHaeHcaTopax G7, C8 (puc.1a-1B, «PX» Ned/01) 1 noka-
3aHKE YMHOXWTL HA HeThipe. MNepeBeas YyeUIKTENb B PEXUM Nepeaa-
4K, pearcTopamu R22 1 R23 ycTaHaBNMBADT HEOBX0AVMBIA TOK No-
K0R namn B pexuiMe SSB 1 CW cooTBeTeTBeHHO (puc.16, 18, «PX»
Ned/C1).

Hanee paiiTe naMnaM NPOrpeTbca MUHWMYM 5 MH. Mocne npo-
rpesa K BuIXOAY YCUAWTENA NOAKAONMAIOT SKBUBANEHT aHTEeHHH 1 BY
BOALTMETP (HanpuMep, Tina BK7-9), npu oTeyTeTBUK HeobxoarMoro
3KBUBA/IEHTA MOXHO ANA 3TOW LIen WCNonBL30BaTh JaMny Hakanvea-
HWA MOWHOCTEID 500 BT Ha HanpsxeHre 220 B. Ha Bxofa, yoranTens
NOAAIGT HANPAXEHVE BO3BYXAEHWA, NPW STOM TOK aHOJA B PACcCTpO-
©HHOM COCTOSHII BLIXOHOrO KOHTYpa AomkeH ObiTe 400 - 500 MA, a
NpW HaACTPOWKEe KOHTYpPA MO MakCMMYMY BbIXOAHOMC HanpaxXeHWs
yMeHeslAaTbea A0 300 - 350 mA, a namna, 1McNnoAL3YEMAR B KAYECTRE
Harpyaku, AoMmKHa ropeTk NOYTK B NOAHLIA Hakan. Ecar Tok aHoAa HK
Ha OfHOM K3 AKMANA30HOB HEe A0CTWraeT STOr0 3HAYEHWA, ChefoBa-
TeABLHO MOLUHOCTE BoadyxaeHua Mana. Ecnv xe Ha ogHoM 13 ava-
Na3oHOB TOK AHOAA HOPMAaNbHBIF, & BHIXOAHAR MOLLHOCTL Mana,
XOTA AHCABI NaMn NpW 3TOM KPACHEeloT, W K TOMY Xe «Bo3bypa»
HET, 3HAYMT, KOHCTPYKLUWA Balero aHoAHOro Apoccens noay4m-
nack HeyaavHOW.

Janee, BKNOYKB TPAHCKBEP B PEXWME HACTPOHK KM NNABHO YBE-
yMBaA HanpaxeHwe Bo3OYXAESHUA, NPOBEPAIOT AVHEHHOCTE paboTel
YCWUNWTENS, T.€. COOTBETCTBME BO3PACTAHWA BBIXOAHOH MOLHOCTH
TpaHcKWBepa pPocTy aHOAHOro TOKA W BbIXOAHOW MowHocT PA. Mpe-
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Branunnp dporan (UYOUY), Hukonad Kynuukui, r.Kues

KpallleHle pocTa BbIXOAHOW MoWwHoCTH PA mpu npoaomkaloleMcs
pOCTE AHOAHOIO TOKA FOBOPWT O «HACHILLEHUW» T.€. MOABNEHWU TOKA
ceTkl. B 3TOM cnyYae HyXHO YMEeHbLIWTbL MOLLHOCTE BO30YKASHWA.

Ne | PBLIx. Unarp., B
mn| Br ' rH=75 | Ru=50 | Ruarp., Om | KCB | Ruarp., Om | KCB
Om Om
1] 350 1620 1323 75 50 10| 150 | 100 | 20
2 | 300 150,0| 1225 825 | 55 11 | 1875 125 | 25
3| 250 1369 | 1118 90 60 12| 225 | 150 | 30
4 | 200 1125 100,0] 975 | 65 13 |2625| 175 | 35
5 150 | 106.1| 86,6 105 | 70 14 | 300 | 200 | 40
6 100 | 86,6 70,7 1 1125] 75 15| 375 | 250 | 5,0
7 75 75,0 61,2 120 | 80 16 | 450 | 300 | B0
8 50 61,2 50,0 |127,5| 85 1,7 | 525 | 350 | 7,0
9 25 43,3 35,4 135 | 90 18 | 600 | 400 | 8,0
10 10 274 22,4 | 1425| 95 19| 675 | 450 | 90

He aabuieaiTe o6 aToM npu paboTe B adupe, Toraa He ByaeT xanob
Ha BalllY «XBOCThI» OT APY3el 1 Konaer no adupy, a cocean AduTe-
v TV He ByayT naswTe N0 KPbILWE C KyCaYKamMy.

KCB-MeTp HAcTparBaeTCA NpY NOAKMOHEHHOM SKBUBANEHTE AHTEH-
Hel K XP7 {50 nan 75 OM, B 3aBUCKMMOCTK OT MCMOAb3YEMOro KOAKCK-
aneHoro kafena ana Bawx aHTeHH). MepeknodaTent S5 (puc.2, «PX»
Ned4/01) yctaHaenueaioT B nonoxeHve «KCB», nogaloT packaqky c
nepefaTdYKa ¥ NOACTPORKOR KoHAeHcaTopa C1 13aMeHAnT Koadgm-
LUMEHT AeneHra eMKocTHoro aenutend C1, C2 Tak, 4To6bl aMnanTyas
HANPAXEHWA Ha koHaeHcaTope G2 1 peavcTope R1 ypasHaavcs. MNo-
CKOMBKY 3TV HanNpPaXeHWA No OTHOWEHWIo K Anoay VD1 BKnoYeHsl
BCTPEYHO, TOK Yepe3 Avoa AomieH HbiTs pageH Hyao. Ecau, noactpa-
veaa C1, He yaaeTca YCTaHOBWTL CTpenky npubopa P1 Ha Hyneeoe
AeneHVe LKAk, TO CNeYeT NOMEHATL MECTAMU BBIBOALI 0OMOTKI ||
TpaHcdopmatopa T1 KCB-MeTpa. 3aTemM MeHAIoT MecTaMK TOHKK NoA-
KAHeHMA Beixoaa ¥YM 11 skervBaneHTa k KCB-MeTpy 1, noacTpavBan
C3, ycTaHaBNMBAIOT Ha HYNEBOE AeneHWe cTpenky npubopa P2. da-
nee BOCCTAHABIWBAKT COEAWHEHWRA, NOAKNIYAT HArpyaky, nojawT
packadky, peavctopom R19 ycTaHaBavBaloT cTpenky npubopa P1 Ha
nocaefHee AeneHre WKansl. MNpy conpoTHBASHKIA HAarpy3ka 75 (50)
Om cTpenka npubopa P2 aomxHa HAXOAWTHCA HA HYJIEBOM AENeHUW
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Prc.16. Yeprex waccH BY Bnoka yCuAMTens MOWHOGTH. A16T. S=2 mm.
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CQ HAMRADIO

P1 Ha nocnepHee pe-
NEHWe WKansl.

Tenepbs MOXHO
NPUCTYNUTE K Fpaayn-
poBke npubopa P2
ONS NaMepeHa Mol -
HocTW. Ona s8Toro,
BK/IOHWE TPaHCUBEDP B
PEXKUME HACTPOKKN,
«BbDKUMaeTe» 13 ycu-
NUTENR MaKCHMYM
BbIXOAHOW MOLLHOCTH
(B HalleM cnyyae 310
200...350 BT), namepaeTe HanpaxeHWe Ha Harpysake W, Nofnb3ayfach
Tabauyedd, HaXOAMTe COOTBETCTRYIOLULYIO 3TOMY HAMPANEHUIO MAKCK -
ManbHYIO BLIXOAHYIO MOLWHOCTE. Bpaw,as asrxok pearcropa R3 KCB-
MeTpa, yeTaHaBauBaeTe cTpenky npvbopa P2 Ha nocneaHee nene-
HWe. 3T0 AeneHve GyneT COOTBETCTEOBATE MAKCMMANBLHONW MOLLHOC-
TH YCUAWTENRA, NPK 3TOM BO3MOXHO, 4TO HOMWHAN R3 npuaetcs no-
nofpate. Jance, yMeHbLUAA HANPAXEHWE Packadky W KOHTPOAMPYA
HaNPAXEHWE HA BBHIXOAE YCUIWTENRA, rPaayrpyeTe OCTaNBHYIO LKAy
npubopa. B pansHedliem npy uaMepeHr cneayeT NOMHW T, Y4TO TOM-
HOCTb MOKa3aHWA npwopa NpY M3MEepeHU MOLLIHOCT B PeanbHoL
aHTeHHe ByaeT Tem Buiwe, Yyem ayywe KCB, T.e. yem 6avxke conpo-
TWBASHKE MCNONb3yeMol Bami aHTeHHe k 75 (50) Om.

YenanTens, coSpaHHblid No BapraHTy A {puc.2, «PX» Ned/01), cHa-
yana HacTparBaeTca 6e3 NOAKMIOYEHKA NPeABapHTENbLHOC KAcKaaa.
MNepBoHaYanBEHO YCTAaHABAWMBAETCA TOK MOKOA namn B npeaenax 60-90
MA noadopom Konv4ecTea ctabunnTtpoHos (VD11-VD13). B ToM cay-
yae, Koraa 3 ctaBunuTpoHa MHOMO (TOK NOKOA MeHblue 40 MA), a 2 -
Mano (lo Sonblue 90 MA), MOXHO NOAKMOYUTE NOCNeACBATENLHO C
HUMK 2-3 AKoaa B NPAMOM HanpasneHWK {MecTo O19 WX YCTaHOBKK

npeaycMOTPEHO Ha nnaHke AeT.23A). MNpr venons30BaHKK cTa-

Pue.20. MnacTda gna kpenaeHus nemnosoid nanenm et 584, B8B.
A16T. 5=2 mm.

150
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35

= BUAWTPOHOB APYTMX TUNOB HeoBX0AWMO WMeTk B BUAY TO, 4TO
MAKCKMAaNbHBIA TOK 4epe3 HUX Ha NYKAX CMIHANA MOXET A0CTH-
rate 1,0 A. CtabuavTpoHsl A815A xOpowWK TeM, 4TO B JaHHOM
cnyyae MoryT paboTaTe Aaxe Ge3 paavaTopo. K arvoaam
npeavABnaeTeA TpeboBaHWA TOABKC NO NPAMOMY TOKY (OH A0A-
XeH ObiTh 6oble 1,0 A), TAK Kak NPUNOKEHHOE K HUM HANpaxe-
HWE He3HAYWTENBHO.
' TONLKO NOCAE NPOBEOEHWNA 3TOW ONEPALLMKM MOX-
HO npuvcTynuTe K HAcTpolKke NpeasapuTenbHoOro kackaga. Ta-
KOW MOpPAA0cK NO3BOAAET NPOW3BECTH HACTPOliKy GbIcTpo 1 He3
pasoyapoBaHvid M3 cxeMbl BUAHO, 4TO TPaAH3IWCTOP NOAKMOYEH
napannensHo ugnodke L6, VD11-VD13, noaTtomMy, NpyoTKPLIBARA
TpaHancTop VT 1, MOXHO peryarMpoBaTe TOK NOKOA famn. Mepso-
Ha4ankHO ABKXOK NepemMeHHoro peavctopa R22 ctaBuTea B no-
NOXEeHWe MaKcKWMansHoro conpoTUeneHuA, a R23 - B cpepHee.
BknlounTe yerAKTENb WM AARTE Namnam nNporpeTbCa MUHUMYM 5
MWH. MNMocne nporpeea peancTopom R22 MOXHO YCTAHOBWTE HO-
MU HATBHBIK TOK NokosA. Eciv aTo He yaaeTed, HeobHxoAnMo, NNaB-
HO yBENMYMBAA conpoTueneHwe R23 (R22 = max), ycTaHOBUTE

55

757

167
182

Puc.18. YepTex naperopoakk BY-8noka yeunutens MowHostn A16T. S=2 MM,

87 x 677 (72x 72)

232
4 omg

80 g
90

Puc.19. CkoBe kpennenns seHTuaaTopa. Oet.76. 5=2 mm. AMI.
* - paaMepsl gaHE GIA BeHTiiATopa BBM-71M. B crobkex -

ans peHtunaATopa or 5N MSBM.

WKanbl, 4TO COOT-
BeTCTBYET
KCB=1,0. MameHa-
10T CONPOTVBAEHKWE
Harpy3aku W Ha LWKa-
ne npubopa P2 ot-
MeYalT COOTBET-
CTBYIOULEE BTOMY
COMNPOTWUBAEHWIO
3HaveHre KCB n
7.4. BepxHuid npe-
nen  WaMepeHus
KCB kaxaplit ycTa-
HaBAWBAeT no cob-
CTBEHHOMY Xena-
HWIO. He 3abwiBaliTe
WU B AanbHeWwwem
npy Kaxaom 13me-
PEHUU PE3NCTOPOM
R 19 ycTaHaBAVBATE
cTpenky npubopa

lao Honblie HoMKHaneHoro Ha 10...20%, a 3aTeM, yMeHbluaa R22,
no06KTLCA HOMUHANA lao.

Mocne HACTPORKK NpY XenaHvY MOKHO 3aMeHnTs R22, R23
Ha NOCTOAHHBIE COOTBETCTBYIOWErC CONPOTHBAeHUA. Jdanee,
- BKIHOHKB TPAHCHBED B PEXUME HACTPOMKI KM NAABHO YEENMHBAR

HanpakeHwe Bo3GyxaeHUA, NpoBEPLTE NMHERHOCTL paboThl yeu -

nutena. CneayeT NOMHWTL, 4TO HACTPORKA NPOU3BOAKTCA NO MaK-
cvMyMy BY HanpaxeHwa Ha 3KBUBANeHTE aHTeHHbI, B0 B OTCYTCTBUE
TAKOBOTO C NMOMOLLBH NPOCTERLLErD MHAKMKATOPA HANPAXEHHOCT NOAR
HenocpeacTBEHHO B caMol aHTeHHe. He pekoMeHaylo HacTpaveaTth
YCUAWTENE NO MAKCMMYMY aHOAHOMO TOKA, NpK 3ToM Bbl npocTto ne-
peBOAVTE Kackaj B PEXMM YCUAWTENA NOCTOAHHOMO ToKa, 4To He 6y-
NeT COOTBETCTEOBATE PEXKMY MAKCHMANBHOK BEIXOAHOH MOLLHOCTA.

B npouecce HaCTPORKW YCUAWTENA MOXET OKa3aThCA, 4TO noaoca
Y0BNETBOPHTENBHOTO COMMACOBAHKWA C HArPY3KOKW HEAOCTATONHA ANRA
nepeKkpbiTMA paboderc y4acTka Anana3doHa 6e3 NoACTPORKK 3NEeMEH-
T0B M-KOHTYpA. LUWpKHA nONockH cornacoBaHKA 3aBKCAT OT Ko3pgK-
uWeHTa TpaHcgopMalWK CONPOTYBIEHWA B COrnacylowelr uenu u
npeacTasnaeT coboli cooTHoweHre: N = Ra / RH, rae Ra - akBuMBa-
NEHTHOE CONPOTUBAEHWE TAaMNbl BLIXOAHOTC Kackana, a RH - cooTeeT-
CTBEHHO, COMNPOTUBABHWE HArpy3kW. TakuM oBpa3oM, nNpy NUTAHUK
AHTEHHBI KoaKCKaNbHEIM Kafenem co CTaHAAPTHLIM BOJHOBLIM CONpPO-
TVBAEHKVEM 50 A 75 OM KoadMrUKeHT TpaHCKhopMaLKKY B HALLEM
cyyae noay4aeTca pasHbIM 0koao 20. Ero MOXHO YMEHBIUWTL (COOT-
BETCTBEHHO NPK 5TOM YBENVYUTCH NON0CA YAOBNETBOPHUTENBHOrO CO-
rNacoBaHWA) YBENWYUE CONPOTHMBAEHWE HArpysKu, T.e. NPUMEHVEB Ha
BbIxOAE M-KOHTYpa AnA COrnacoBaHWA ¢ Harpy3koi UM tpaHcdopma-
TOp € KoadduumeHToM TpaHchopMauui 4:1 {(prc.2.12, «PX» Ne5/01)

Papnoxobbu 1/2002

43



Ae e
WIMEPEFI N
3707 TpaHChOpPMATOP BHINOAHASTCA aHANOrM4HO apoccento L6 n ye-
TaHABNWBAETCA Ha nepeaHelt naHenw Bl. KpenneHue ero Takxe aHa-
NOrMHHO KpenneHio LB.

Tenepk HECKOfbKC COBETOR:

1. YeunrTens XenaTtensHo 3a3emnuTs. B npougcce skcnnyaTaumm
BelBany cayYan, Koraa BO BPEMA CUABHEIX FPO30BLIX PA3PAA0E «Bhl-
61IBaN0» CETeBbIE NPeAOXPAHUTENN. 3TO CNYYAN0CH B TOM C/Ty4ae, Kor-
[a UCNOAbL30BANMCh aHTeHHBl OTKpBITOro Tna {[LW, Inv.V, V-Beam u
T.A.), KOTOPHIE BO BPEMA rpo3abl HE HbIIK OTKAO4EHbI.

2. He cTpeMiUTECh NONYYUTL OT YCWAWTENA BBIXOAHYIO MOLLHOCTb
6onblie, 4eM No3BoNAeT rafapWTHAA MOLIHOCTb TpaHChopPMATOPOB
NUTAHWA. XOTA NPKYMEHEHHbIE B AAHHOW KOHCTPYKUWK TpaHcdopMa-
TOPbl ECTECTBEHHO BBIMOJHEHB! C 3ANACOM, HO MO CYLLECTBYHIOWWM (11
HUKEM MoKa He OTMEeHEHHBIM) 3akoHaM Mapdu - Kak pa3 B caMbl
OTBETCTBEHHBIA MOMEHT [HanNpyMep Npy BIZ0BE P5 1K Ha KparHWiA
caydart FOQ) OHK W «NpUKaxXyT AOAr0 XWThb» {a BeAb OH YXe BOT-BOT
nomkeH Obln OTBETHUTH, Aa elle kaxeTca Bam!).

3. He noneHwTech, BLINCAHUTE Bee paboTel, W Toraa Bam Beerpa
6yAeT 4TO NPEABABUTL 1 YeM FopAKTbCA Nepen, paar oniod UTENBCKUM
6paTCcTBOM, BEAk ¥ HUX oW nvTes paboTaeT Tonbko Ge3 kopnyca, Aa
elle B NpUAaYy TOMBKO CTOALLMM Ha BoKy, a nepep aTkM ero eule
HaA0 ¥ YAAPWUTE KY1aKoM.

4. YounuTens NnpeaHa3HaydeH ANA NPOBEAEHUA MEXKOHTUHEHTA b-
HbIX CBA3EM, T.K. A8 NPOBEASHUA MECTHBIX HeoBX0AWMO NPUMEHATL
KaKk MWHKWMYM [TY-5B, Hy, B kpallHeM cnydae, aonyckaetca [Y-81 (Ho
npw 3 kB Ha aHoage). CyWHOCTEL STOMO B CNEAYIOLLEM: BCE PYHKW YCU-
NEHWA HA NPYEMHIKE CPasy YCTAaHARNVBAKOTCA B HYEBOE NONOXEHNWE,
npy 9TOM, BO-NEPBLIX, Aaxe M0B0H camelid NPUMUTUBHBIR ASTeKTOp-
HbIA NPYEeMHUK aBCoMIDTHO NepecTaeT WIYMeTh, BO-BTOPbIX, CKOMbKO
6l OCTANBHBIE «YMHWKW» HW «OpaKany» Ha 4acToTe, MM HEe MoMelwaTh
Bawei npuAaTHOM Heceae 0 BUAAX HA ypoxali 1 T.4. A BCe Npodre 13-
3a «cyBnpoaykToB» camit pa3beryTca B CTOPOHBI KUNOTepL, Ha NATe-
AECHT, MM Xe HAA0 yeabiwaTts DX oB.

5. W camoe rnaeHoe, 4ero Henb3aa 3abbiBaTh - YCUAUTENE MWW TOr-
na 6yaeT Bam xOpoLUVM NOMOLHKKOM, KOTAA OH ABAAETCA NPUNoKe-
HWEM K XOpoLwel aHTEHHE.

OnuvcaHHoe Bbllle He A0rkad, & NPaKTUYeCcKos PYKOBOACTRO K pafio-
Te, B MPOLECCE TBOPYECTEA BBl MOXETE YBEAWYUTE radapuTHele pa3-
MEpPbI, W3MEHK T KOMMOHOBKY B 3aBYCKMOCT OT NPUMEHEHHBIX Bamu

neTanel, Bawer paHTasny v 1.4., KOPOYE - TBOPWTE KaK Mbl, TRBOPWTE
nyywe Hac. [naeHoe, Npowy nyvcaTe 060 BCeX NOXEeNaHWax, KpyTK-
YECKUX 3AaMEYAHWAX 1 0OHApYXEeHHbIX BaMy olmbiax, Kak TeopuTu-
YECKOr0, TEXHWYECKOro, Tak 1 KOHCTPYKTOPCKOro XapakTepa.

B 3aknioueHre xoTenock fbl BHPAa3rTe OFPOMHYI0 HnarcapHocTs
A.C.PoxHosy UYCUZ 1 B.B.KOpueHko UTSUAQ 3a S0MBILIYVIO TEXHUYECKYIO
MOMOLLIE, OKAZAHHYIO MK B W3rOTORNEHWK ONBITHLIX 06 PA3L0B YoUIMTenel
W NPOBEAEHUM IKCNEPUMEHTOR NO oTPABOTKE WX OTAENBHLIX Y3108,

Mo BceM BONpOCAaM, CBA3AHHBIM C NOMYHEHKWEM MOAHOK AOKYMEHTA-
LMK A8 W3rOTOBNEHWA YCWAWTENel, a Taloke No BONPOCaM KOHCYbTa-
LM MO UArOTOBAEHUI0 MMH0 NPMOOPETEHMIO OTASABHBIX Y3NOB YOUIUTE-
nelt {(HanpuMep XryToB, aHOAHOMO APOCCENA W T.4), a TakKe roToBbIX
yerauTeneld npowy ofpalatees 4epea E-mail: uyOuy@mil.gov.ua .

Mo actpewn 8 aupe. 73!
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MHOropyHKLMOHaNbHbIN

YyacToToMep Ha

OAHOKPUCTANIbHOM MUKPOKOHTpPpONNEpPe

AT89C2051

Kakoli namepuTeneHbid npubop Hawbonee BaxeH B paguomotu-
Tensckol NpakTvke? OarH OTBETUT: TecTep. Apyrof ckaxeT: ocuma-
norpad. TpeTuih Ao6aBKT: 3BYKOBOIR reHepaTop. A Kak Xe WaMepaTh,
HanpwrMep, 4acToTy? Beab paHo KA NO3AHO, HABEPHOE, KaXapIlh pa-
ouonoBuTent cTankueaeTea ¢ Takoh npofnemoit. M Bee Tpoe npeg-
NOXAT HECKOMbKO CNoCOfOB W3MEPEHWA NPK NOMOLULY TeX HEXWTPbIX
nNpuBopoR: «TeCTEPLUKK» cobepeT pe3oHaHCHBIA MOCT, «ocUmAnorpad-
uiK» ByaeT paccMaTpyBaTh GUrypsl JInccaxy, NPUHAB 32 3TAN0H Ya-
CTOTY OCBETVTEBLHOW CBTH, a «reHepaToplL k- ByAeT BpalLlaTh pyYKy
reHepaTopa, BCAYWIYBAACE B 3arafO4HbIA BOKW CUrHAna pasHOCTHOM
4acTOThl. 3TO, KOHEYHO Xe, WYTKA, HO 4TO AenaTk, eClM B X03AMCTBE
HeT cneupansHoro npubopa? MoxHo cobpaTe ero cBOMMU pyKaMp.
KoHeuHo, HoabWwWHCTBY paguonicbnTenell 4HacToTOMED HYXeH He Tak
4acTo, Kak, HanpuMep, ocuuanorpad. Ho ecnn yx «npucnvenT», T0
«W30LLPEHKIO HET Npeaena» (CM. Belle)...

B paanoniofmTensckol AMTepaType HeCAHOKPATHO NyHAVKOBAN Ch
CXEMBI PA3IM4HBIX UAMEpVTENbHEIX NPYEOPOoB, B TOM YMCHE W YacTo-
ToMepoB. JAHAKO, 3T0 AMH0 AOCTATOMHO YHUBEPCANbHBIE, HO COX-
HBblE ¥ TpOMO3aKKMe yoTpolcTea (oM., Hanpumep, [11), nubo Gonee
NPOCTHIE ¥ COBPEMEHHBIE {HA OCHOBE MWKPOKOHTPOMNEPOR), HO BECH-
Ma OrpaHV4eHHEIE N0 PYHKLM CHANBHBIM BO3MOXHOCTAM (0OLIYHO, OHW
npeAHasHa4eHbl TONBKO AR M3MEPEHKSA HacTOTH ).

ABTOp paapaboTan HecnoxHoe ManorabapyuTHoeE YCTPOWCTED, Npea-
HA3HAYEeHHOEe ANA pellieHUs HoALILWHCTBA PaaKroModNTeNbCKMX 3a-
a4 No M3IMEePEHWIO BPEMEHK W HacTOThl, KOTOPOE MOXHO M3roTOBWTL
B AOMALLIHKX YCIOBUAX.

Y10 Xe paeT NpUMEHEeHWe MWKPOKOHTPOANEPa B CXEME W3Mepu-
TenLHoro nprfopa?

lepsoe: NerkocTb, ¢ KOTOPOR MOXHO caenate YAOBHLIN nHTepdeiic
{(To ecTh, cnocof 06LILeHKA Y2NOBEKA C YCTPOWCTBOM: YNPABISHKE MM

Henuve Hewnradinos (UU9JDR), r. Cesacronosis

W MHAVKALMA pe3yasTaTa, a 3TC BaXHO 404 Nioboro MaMepuTeNEHOro
nprbopa). MNoakniedaem XMAKOKPUCTANIMYECKWA nHAKrKaTop (XKKK),
KHOMKW {NpaKTWHeckK Hanpamyto!), a janslle - BCe 3aBWCKUT OT Npo-
rpaMmbl, a Yy NPorpamMmy Mbl HANKWLIEM, Kak Halel ayue yroaHo. K
HUKaKWX raneTHbIX NepekaodaTensi U raaocBeTHLIX namn! A ecnu 4To-
TO 11 HE MOHPABKNOCH, 3aX0TUM CAENATH NO-APYrOMY - noxanylicra,
KOpPeKTVpYeM NporpamMMy, W BOT oHa yxe paboTaeT, faxe He npu-
LIAOCh BKMIOYATE NAANbHKK. Befik G0MbLIMHCTEO COBPEMEHHBIX «OJHO-
KpWCTanoK» NporpaMMUpyeTca C NOMOLLLIO NPOCTERLUKX, cCaMOaeNb-
HbIX MPOrPaMMaToOpoB.

Bropoe. KpoMe cnocofHocTr oblaTtecs ¢ noab3aceatenemM {a ato
xyA0-H8AH0 MOXHO CABNATE K HA «KECTKOL AorKKe:), MoBoH MMKpo-
KOHTPOAAEP MOXET 3anpoCTO CAENATh TO, 4TO Ha «XEeCTKOW norvke»
pean1aoBaTk BECbMA CIOXHO. K npumMepy, Heoh xoAUMOo AeNKTe OAHO
ApoBHoe yicno Ha apyroe. B BubaroTeke NporpamMm Ana noBoro KoH-
Tponnepa yxe ecTe 372 GyHkUMA. MPoCcTo MCNoNs3yemM ee. A CKONBKD
Hbl BMECTO 3TOr0 NoHaaobKA0ce MUKpocxem K15571A37

Tpetbe. O6BIYHO MUKDOKOHTPOANED YKE COARMMT HEKOTOPHIE A0-
NOAHWTENBHBIE Y3Nbl, KOTOPEIE MOXHO, TaK WK MHAYe, UCNoNL30BaTE
ANA peLleHA HaWel 3aaa4r. HanpryMep, ecnr B MUKPOKOHTpONnepe
£CTb BCTPOSHHBIN CHETYVK/TaliMep, nodemy Okl He NOMBITATECA NPU-
cnocoBuTh 8ro An8 U3MepeHUs YacToThl WK BpemeHrn? 1 no mepe
NOABAEHWA HOBbLIX MWKPOKOHTPOMNEPOE 3TOT CNMCOK MOXHO NpPomon-
XaTh: MUKDOKOHTPOANEPH CO CBEPXHN3KoK NoTpefnaemMold MOLLLHOC-
ThIG MOTYT GbITh MCNONB30BAHBI B NOPTATHMBHBIX YCTPOWCTBAX W YCTPOW-
cTBax AN cHopa AaHHbIX ¢ GaTapeliHbIM NTaHneM, a RISC-MUKDOKOHT-
poNAEpsI C BEICOKOHW NPOW3IBOAMTENBHOCTHIO MO3BOAAICT CO3AaBaThk NPK-
Hopkl, NPOV3ROARALLME HEBUAAHHBIA paHee 06BEM BbIYMCAESHUA.

A cnoxHO v Bee 3107 Camu «0AHOKPWCTANKW» celiyac MoxHO 6e3
TpyAa NproBpecTi Ha PeIHKAX W B paarioMaraavHax (BMecTe ¢ ucdep-
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NbIBAIOWEH AOKYMEHTAUMER 1 NPUMEDPaMI NPOrPaMMIYPOBaHIRA), A8
W3roTOBNEHUA NporpaMMaTopa MOXHO BRIGpaTe OAHY VU3 MHOTWX Oe-
CATKOB CXeM. EcThb, NpaBaa, eAMHCTBEHHBIA HEAOCTATOK: BaM NOTpe-
fyeTcA komneloTep. Ana kKoro-To 310 Npofnema, ooHako, NocyauTe
CcaMK: KOMMBLIOTEPOB CeHYAC BO MHOMO pa3 Honblie, 4eM XenamLpx
paspabfaTeiBaTe UM cobrpaTk YCTPOWACTBA HA MWKPOKOHTPCOANEepax.
B onvicbiBaeMoM B 3TOW CTATbe NPUHOPE 1CNoAL3IYETCA MUKDOKOH-
Tponnep AT89C2051 dpupmel ATMEL, asnaiowmiica npeacTasrTeNeM,
noxanyii, caMmoro NONyNAPHOrO CeMei cTBA KOHTpoanepos - MCS51.
HecmoTpa Ha ofunve foKyMeHTaUMK Ha 3TV KOHTPCANEpLl, HeMpeB-
30 AEHHBIM DYKOBOACTEOM (KaK AR HOBWHKOB, TaK W ANA CNELWANC-
TOB) ABNAETCA KHUra [2]. MeHHo oHa noMorna caenats Nepeble Wark
B OCBOEHWK MKWKPOKOHTPONNEPOB ThICAYAM CMEUWAanMcToB ¥ paaro-
nobuTtenelh. Ana nporpaMMupoBaHia AT89C2051 ¢ ycnexoM MOXHO
NPrIMEHTL NPOCTER LMK NporpamMma-
Top BlowlT 2051 (Silicon Studio). %Y e
Cxemy, onrcaHve 1 nporpaMMy Anga §s§é g%
nporpamMmypoBaHUa MUKPOKOHTPON- 5 l‘:‘
nepos ATB9C2051 MoxHO HaliTK, B
JacTHOCTKW, Ha caliTe AnekcaHapa
Toppeca (http: //www.geocities.com/
altor.geo/html/download.html), ayn-
PaBNRAOLLYIO NPOrpaMMy K ONKCHIBA-
eMOMY 4YacToTOMepy - Ha http://
radichobby.da.ru (aitn fq3fw.zip).
MNpeanaraeMoe BaweMy BHUMa-
HWID YCTPOMCTEO MO3BOARET W3ME-
PATL 4ACTOTY BXOJHOTO cUrHana (pe-
xm F, no 50 M), nepwop cnepo- |
BAHWA UMNyAbLCOB (pexum T, 1 -

g2

R24
33

S

MKC...100 ¢), MX AAMTEABHOCT [PEXK-
Mbl T+ W T-, A1A UMMYNLCOB MOMOXMK-

a1

TeNbHOW 1 OTPWLIATENBHOW NOAAPHO-
CTH, COOTBETCTBEHHO) U CKBAXHOCTE
(pexxumbl Q+ 1 Q-), a TaKxKe Npowvs-

MISMEPEFIYIA
nprbopa, a TAKKe CAYXUT ANA BHYTPEHHEH CMHXPOHW3AUMWM MUKDO-
koHTponnepa DD8. MoacTpoeydHbId KonaeHcaTop C12 cayxuT AnA Tou-
HOW YCTAHOBKK 3TOM YACTOTH NPK HACTPOWKE YACTOTOMEpAa [KOHAEH-
caTop C13 noabupaloT ANA yCTaHOBKKM FpaHyL, NoACTPORKK ). [N yee-
NKYEHUA cTaBWABHOCTI YACTOTH FEHEPATOP MNKTASTCA OT OTASMLHOMO
ctabunuaatopa DAZ2. KpoMe Toro, reHepartop KOHCTPYKTUBHO MoMe-
LEH B BNEKTPONPOBOARALLME SKpaH. HanpaxeHre ¢ Bbixoaa reHepa-
Topa AONOJHWTE/LHO BLIBEAEHO HA pa3beM XAZ (BbIBOA 5).

B pexime uamepenna 4actotsl {F), cirHan noctynaeT ¢ BLIBOAA
1 pastema XA2 Ha popMMpoBaTeb, COBPaHHBIFM Ha TpaHaucTopax VT2,
VT3, VTS [cxemel hopMypoBaTeneid 3avMCTBOBaHbI 13 [1]), rae you-
nveaeTca U orpaHvdueaeTca Ao TTJl-yposHA. 3nemeHTol DD1.4 u
DD1.3 ofpasyioT ynpasnaemblil Koy, HeoBxoarMbIi A0 paboTel an-
ropyTMa noacyeta Yactotel. Ha anemeHtax DD4.2, DD5.1 w DD5.2

23E 25 =S 2y =a
198 32 12 1 I
: __
s[la 1
5]

ATEICHE!

{(peskiimbl N+ 1 N-). MamepRreTca Tak-
e OTHOCKMTENbHOE MAMEHEHW e BENK-
YKHbI (MO CPABHEHWIO C YCTAHOBNEH-
HbIM 3HaYeHWeM) B pexiMax F, T, 1

BOAWTE NOACHET HYMCAa UMNYNBLCOB ET
=
w

mepeHna JacTtoTel (F) - HeCcKoAbko

Q. YyBCTBMTENBHOCTL B PEXKME 13- % 1

MWUANKMBONLT (I./I CNoNB3yeTca 0TAeNb-

Pic.i|

HBI BXOA), B OCTaNbHbIX pexuMax (T,
1, @, N) - nopaaka 0,5 B. Beisop, pe- ] ]

3yNLTATOBE WIMEPEHWA - Ha AeCATH- = 5
pPa3pAAHBIA XKW AKOKPYCTANINH4ECKKW A
WHAMKATOP C NOCNeA0BaTENbHBIM WH-
Tepdeicom (Ha Mrkpocxeme HT1611 f{ o~
brpmel Holtek nnv aHanoruyHel).
YnpasneHve pexuiMamy pafoTsbl 4a-
CTOTOMEPA - NPK NOMOLL BCETO ABYX
KHOMOK, PacnoNOXeHHBIX Ha nepe-
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AHel maHenw npwbopa. B kadecTee

KOpnyca YCnonL3yeTeA rOTOBLIK nNna-
cTMacCcoBbIA M-06pasHelil Kopnyc
Trna Z-Va. MNpeaycMoTpeEHO NOAKMID-
YEHWE BHELWHErD AENUTENA 4acToThl
Ha 10, Hanpwmep, no cxeme [1] (c
COOTBETCTBYIOLLMM aBTOMATUHECKUM
CABMIOM AECATHUHHOM TOHKI HA MHAM-
KaTope YacToTomepa). Kpome Toro,
BO3MOXHO MNofiknioveHre npubopa K
nocneaosaTeNlbHOMY NOPTY KOMMNBIO-
Tepa AN7 BEIBOAA Pe3YNLTATOR M3Me-
peHna 1 nocnenyowed obpaboTki
(Hanpymep, ANA NOACYETa CTATUCTK-
KW W3MEHEHWA W3MEPAEMON BENWHK-
Hbl 32 ANWTENBHBIF NPOMEXYTOK BpE-
MeHK). HacToTOMEP NOAKIIOHAETCA K
WCTOYHUKY NOCTOAHHOIO HANPAXEHWA
7.5...12 B, notpebnaemMbllt TOK OKONO
100 mA.

MpuHuMnNuansHaa cxema 4yacro-
ToMepa (puc. 1)

Ha anemeHTax Mukpocxemsl DD7
cofipaH KBApPLIEBLIN reHepaTop, BeIpa-
HaThlBAIOWME CYIHAN C YacToTor 12
MU, KoTopas asaseTcA 0Opa3lLoBoi
4acToToW ANA BCEX PEXMMOB paboTel
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.
MUNKPOKOHTPOAAERI

cobpaH AeArTenb HacToTel Ha 512. Janee, curHan nocTynaeT Ha BXog,

TarMmepa,/cyeTdvka T1, BCTPOEHHOrO B MUKpOKOoHTponaep (16 paspsa-

JI0B NA0C O/MH ACNOAHYTEALHLIA pa3paa, - HUT nepeHoca).

MaMepeHwe 4acToThl NPOMCXCAUT cheaylowrM obpa3soM {npeano-
NOXKM, 4TO B Havane paboTtel T1 W BHelWHKWE AenrTens cOpolleHsl B
Hyneeoe 3HaqeHve). OTkpeiBaa Knod DD1.4 v DD1.3 Ha 1 cekyHay
(BpemMeHHan Haza, ANA 0TCHETA KOTOPOK 1 HYKEH BbICOKOCTAOM NbHbIFA
KBapLEBLIA reHepaTop), MUKpPOKOHTpONnep obecnednsacT npoxoxae-
HKYe BXOAHOro cWrHana Ha aenutens DD4.2, DD5.1 v DD5.2, a aanee
Ha BHYTPEHHWA cHeT4K T1 1 A0NOAHUTENbHLIA 6UT NepeHoca (B CyM-
me 26 pa3panos, 4eMy COOTBETCTBYET Yncno 67108864, onpepensio-
LLee MaKCUMaNbHYIO M3MEPAEMYIO 4acToTy - okono 67 MITu, koTopas,
KpPOME TOr0, OrpaHr4eHa NPUMEHREMbIM BXOAHBIM QOPMUPOBATENEM
1 BeicTpopelicTereM Tpurrepa DD4). TakumM o6pa3aom, AMCKPETHOCTL
HW3MEPEHKRA YACTOTH cocTasnseT 1w,

Mo okoHYaHWK oTcYeTa BpeMeHHol Hasel, KOHTPONNEP 3akpLIBAST
oy DD1.4, v, ynpasnaa knwodom DD1.3, onpeaenseT coaepxMos
BHELWHEro AenvTena (coaepxumMoe cyeTyvka T1 v 6uTa nepeHoca
KOHTPOANED CHATHIBAET HEMOCPEACTBEHHO). MNMocne aToro pesynstart

00 00 00 00

cocoocoon
(=]

\OOOOOO
[+]

[+]
c 0

000000
oo oooo o©

[
O

o o
o I o
8 =] 0
[]
]
o 000000

oTofipaxaeTca Ha uHAYKaTope. Jdanee UWKN M3MepeHUa YacToThl No-
BTOpPAETCA.

Mpr MCNONB30BAHKK BHELIHErD AenWTens 4acToTs Ha 10 BeiBOA, 4
pasbema XA2 coeanHAETCA C BLIBOAOM 2 (06LWLKKA) NepemMblYKoi, npK
3TOM MPOWUCXOAMT CABKI AECATYHHOW TOMKKM Ha SKpaHe WHAKKATOPA.

B pexume uaMepeHuns epruoRa, RMTENbHOCTH M CKBaXHOCTH
WMITYABCOB, A TAKKE NOACHETA HKCNa UMMYIECOB Menoab3yeTes (op-
MUpoBaTeNb Ha TpaHaucTope VT1 v anementax DD1.1 v DD1.2. B pe-
XVYME NOACHETA KOMWHECTBA VWMMYILCOB BXOAHOW CUrHan (KMawW npo-
WHBEPTUPOBAHHEBIR BXOAHOW cvrHan ¢ Belxoga DD2.1, B 3aBUCKMMO-
CTW OT BbIBpAHHOK NOAAPHOCTK - pexnmMbl N+ vav M-) noctynaeT
Ha MyabTUNAekcop DD3, a ¢ ero Beixoaa 1Y - HA BXOA BHYTPEHHETO
cqeTHMKa TO MUKPOKOHTPONNEPA, COAEPXIMOE KOTOPOrO BEIBOAWTCH
Ha WHAWKATOP.

B pexaime mamepeHva neprioaa (T) ¥ AAMTEABHOCTY MMNYALCOB
{7+ ¥ ©-) Ha BbIXOA, 2Y MynbTURNekcopa DD3 nocTynaeT BXOAHOM Clr-
Han, npoweawri yepel Tpurrep DD4.1, BXOAHOW CWMIHAN C BRIXOAA
GopMUPOBATENA U MHBEPTUPOBaHHBIA BXOAHOW CrHan COOTBETCTBEH-
HO. Ha anementax DD6.1, DD6.2, DD2.2, DD2.4 v DD2.3 cofipaH dop-
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MWUPOBATENb OAMHOYHBIX UMNYNBCOB, NEPE3ANYCKAEMBIH MYKPOKOHT-
ponnepoM (curHan BLO, Beieoa 2 DD8). OAWMHOYHBIA WMNYALC C KM3Me-
pPAEMOR AAMTENBHOCTEID NOCTYNAST HA BXoA, INTO koHTponnepa, Ko-
TOpLIY B 5TOM PEXVME 3anyckaeT W Aanee OCTaHaBIVBAaET BHYTpPEH-
HWE cqeTdrk TO. Ha Bxopa, TO noaaeTcA cvrHan onopHol HacToThl 1
MIU, noayYeHHBIR AeneHWeM crrHana KBapLeBoro reHepaTtopa Ha 12
BCTPOEHHBIMK B MWKPOKOHTPONNEP AenuTensmMy. Mocne ocTaHOBKK
CHETYMKA Er0 COAEPXUMOE BHIBOAUTCA Ha WHAMKATOP.

CKBaXHOCTE ONPEASNASTCA KaK OTHOLWEHWE Neproaa UMNyabLca K
ero AAUTeNbHOCTH (pacqeT NPOW3BOAUTCA MUKPOKOHTRONNEPOM).

Ha BbiBOA, 4 pa3bemMa XA1 BEIBOAWMTCA 3HAYEHWE W3MEPAEMON Be-
JWYKYHBI (MCNoAB3YETCA NocAeAoBaTeNbHbIA KOA cO cKopocTwbio 1200
604, 8 6T AaHHBIX) B TEKCTOBOM hopMaTe, HanprMep «F: 12 345 678»
npy WaMepeHu 4acToTel (pexxvm F) 12,345678 ML,

KoHeTpykuma npuGopa

YepTex nedaTHOW nnaTel NprveeasH Ha puc.2 w 3 (M1:1, Bva co
CTOPOHBI YCTAHOBKK 3NSMEHTOB U ¢ 06paTHOK CTOPOHLI COOTBETCTBEH-
HO). Mnata (pa3mep 83x93,5 MM) M3rOTOBNEHA W3 ABYXCTOPOHHEND
GONLrYPOBaHHOrO CTEKNOTEKCTONMTA ToAWMHOR 0,8...1,5 mMm. OTBep-
CTHA AR KPEMASHWA NAaThl - 33 MM, OTBEPCTWE B LEHTPE NAATHI -
210 MM (AN Wypyna, CKPenasowLero Kopnyc).

YepTex pacnonoXeHKa 3NeMeHTOB NPWBEEH HA PHC. 4, A BHE-
WHUA BKA cofpaHHOW naaTthl - HA Nepeol cTpaHuue obBnoXKK.
Keapuesbli pe3oHatop BQ1 kpenuTea K nnate nNpoBONOYHOR
neTnel, aneMeHTbl KBAPUEBOro reHepaTopa NOMELLANTCA B Xe-
CTAHOW 3KpaH (C OTBEPCTWEM ANA NOACTPOWKK KOHAEHCATOpa
C12). MukpokoHTponnep DD8 yctaHaBAMBaeTCA HA KOHTaKTHYIO
naHensky.

BMmecTo 0TEe4ECTBEHHBIX MUKDPOCXEM MOXHO MPYMEHUTL aHANOrMY-
Hble 3apybexHeie (cepuid 745, 74LS, 74ALS): KP1533A3 - 74500,
KP1533KM12 - 745253, KP1533TM2 - 74574, KP1533ME19 - 745373,
Bonpockl B3aMM0O3aMEHAEMOCTH LM (POBLIX MUKPOCXEM, a TAKXE 0CO-
HEeHHOCT WX NPYMEHEHVA OTAWYHC paccMoTpeHsl B [3].

YepTex nepeaHeli 1 3aaHel nadeneid npropa npuBeAeH Ha puc.5
W 6 COOTBETCTBEHHO. MIHAWMKATOP K KHOMKW KPENATCA NPK NOMOLLK KNEs.
BblBOAH MHAKKATOPA (HAZBAHWA YKA3aHbl HA NEYATHOR naaTte MHAK-
KaTopa) NOAKMIOYAIOTCA K COOTBETCTBYIOWMM KOHTakTam X1, X2, X6,

N

MUNKPOKOHTPOAAE?I
X7 naaThl HAcTOTOMEpPA (NpPK ATOM BRIBOA, HK MHAKMKATOPA HYXHO CO-
©AWHUTL C ero BLIBOAOM VSs). KHONKK NOAKAIOYAIOTCA K KOHTaKTaMm X3
{0BWMA), X4 1 X5.

Pastem XA1 cnykvT AN NOAKMIOYEHWA BXOAHOrO Kabena npu 1a-
MEpPEHUH NEPVOAA, AAMTENBHOCTH, CKBAXHOCTH K NOACHETA KOJWHE-
CTBa UMMNYNLCOB, XAZ - ANA naMepeHra YacToTel. Ha pa3temM XA3 no-
NAETCH HANPAXEHWE MCTOYHWMKA MUTAHKA.

MNocne cHopry (He yeTaHaBNMBaA MYKpokoHTponnep DD8) Heobxo-
AYMO NPOBEPKUTE HAMKVHME NUTANLWENO HANPAXEeHKA {+5 B) HA BLIBO-
Jax NWTaHWA MyYKpocxeM. Janee, naMeHeHWeM eMKOCTK KOHAEHca-
Topa C12 (npu HeobBxoarmocTy noaofpas C13) noacTpanBaloT Hac-
TOTY KBAPLEBOro reHepaTopa (K BbiXxoay 5 paatema XAZ noaxniodaloT
0Hpa3loBLIA YacTOTOMep). 3Ty YACTOTY MOXHO YCTAHOBUTHL TAKXe,
W3MepAA 4acToTy Kakoro-abo BelcokocTabunbHOro reHepartopa.

MNoabopom conpoTrBneHus peanctopos R6 1 R13 pobSusaioTca
HannyqLWeld YYBCTBUTEABHOCTH BXOAHOMO GOPMUPOBAaTENa B PEXKME
H3MEPEHKA YacTOTHI.

Tonbko nocne 3TOre yeTaHABNWBAKOT NPeABapUTENbLHO 3anporpam-
MWPOBAHHLIF MWKpoKoHTpoanep DDE.

PaGota c npuBopom

Mocne BKMOYEHWA YACTOTOMEP MEPEXOAVT B PEXMM W3MEpPEHUA
4acToThl. MpU HAXATUK KHOMKK «>0<« ByAeT MHAYLMPOBATLCA €8 OT-
HOCWUTENEHOE MaMEHEeHWe (MO CPABHEHMID CO 3HAYEHUEM B MOMEHT
HAXATWA, aHANOMMYHO NPW W3MEePeHUY Nepuoaa, AAUTEABHOCT K1
CKBaKHOCTH ).

MpK HAXATUN KHOMKK «PeXUM» 4acTOTOMED YKA3bIBAET TeKYLLWI
PEXMM MaMEPEHUA (3HAK «-» B PA3PAAE, COOTBETCTBYIOLLEM HAAMM K
Ha nepeaHel naHenn ). KHOMKaMI «é—» 11 «—3» NePeKIiHaoT PEexy Mbl
{aHaK «-» CABWraeTCA BNPABO WM BAEBO). Yepes ABe-TPW CeKyHAbI
nocne NOCAEAHEro HAXATYA NPUHOP NepexoarT B COOTBETCTBYIOLLWIA
PEXIM.

Slurepatypa

1. Bupiexos C. Ungpososi vactotomep. - Paguo, 1987, Ne 10.

2 Craum B.8., Ypycos A.B., Mosoronyesa O.@. Mpoexruposarive Lugpossy yoT-
POACTE HA DAHOKPHCTAALHEIX MMKDOKOHTOOAREPAX. - M: «3Heproatommsaats, 1890. - 246c.

3. Kasmywnr [1.K. OTeNeCcTBEHHbE 11 33PYCEXHEE MHTEFPANbHBEE MMKDOCXEMD), - K.!
Texwmxa, 1986 ., 515 .

IDNEeKTPOHHbIN KoaoBbin 3amokK Ha PIC16F84

Bnagumup Conomuiidyk (UTSUFS), borgan Bauak, r.Kves

B nAuTepaType HeoAHOKpATHO Ny6AVKOBANWCH OMUCAHWA KOAD-
BbIX 3aMKOB, HO B WX OCHOBE Jexana XecTkaa noruka. Cneaosa-
TeNbHO, TAKWM KOHCTPYKUWAM Bblna npreywla av6o Ype3amepHan
CNOXHOCTE, M0 HeyaobHLIM NoNbIoBATENLCKWA MHTepdelc. DT
HEAOCTATKM Mbl YCTPAHKK, CO3AaB YCTPORCTBO HA ocHOBE OM3BM.
Cxema KOAOBOrO 3aMKa nokazaHa Ha puc. 1.
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HOW MWKpOCXeMOol, a BCIo NOrvKy paboTel YCTPOWCTEA BO3INOXWTL
Ha nporpaMmHoe ofiecnedeHre. OCHOBY yCTpoicTBa cocTaBnAeT
npoueccop PIC16F84A ¢upmel Microchip. Ero euifop obycnosneH
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MUNKPOKOHTPOAAERI
CNEeAYIOLMMI NPEVMYLLLECTBAMK:

1) 06WeA0CTYNHOCTL ¥ HeaedUUMTHOCTL

2) HM3Koe aHepronoTpebneHue

3) Hannyre 64 HaitT BeTpoeHHOM FLASH-namaTK

4) BO3MOXHOCTE TAKTUPOBaHWA 0T RC-reHepaTopa

5) NpoCcTOTA COCTABNEHUA NpOrpamMmbl

6) AOCTYNHOCTH W NPOCTOTAa NPOFPAaMMAaToOpOB

Kpome PIC'a annapaThHas 4acTh 3aMKa NpPeACcTABNeHA TAKTUPY-
owelr RC-uenoykolt (RBCT), cuctemolt cbpoca (R7C2VD1), XKK-
vHAKKkaTopom HT1611 (J5) © cornacylowpymMy AennTenaMy Hanps-
xeHua [R1-R6) a Takxe BbIXOAHBIM KAoYoM VT1 ana ynpaesneHva
ANEKTPOMArHKWTOM 3aMka. Uenovkw C4R9-C7R12 cnyxaTt anma craa-
*uvBaHuA gpebfeara KoHTakToB Kaaeuw. Mpw npasuaeHol cHopke
YCTpOCTRO HAYHAET pafioTaTh cpa3y 1 B HANAAKE HE HYX/AeTCH.

NporpamMmM-
Hoe oGecneve-
HHUe [(NpOLIVBKY
OM3BM) mox-
HO NpeaCcTaBUTL
B BUAE OMEHb

l Hauamszmie Y¥CTAHOBKH |

e

hex-xoa APOLUIMBKI KOOOBOMO 3aMKa
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:10003000A000F030A0050F302105A004201C0130ES
:10004000A01C0430201D0730A01D0B30A200201E74
:100050000030A01E0130201F0230A01F0330A20775
:1000600008008C00BD0O0BEOOBFO09000910092009F
:1000700093009400950008000D088C000EQ88BD0O0T78B
:100080000F0B8BEOOLO0BBFO0110B900012089100D0
:1000900013089%20014089300150894001A0895008C
:1000A00000341408950013089400120893001108F6
:1000B0O009200100B91000F0BS0000EQ8BFO00OD0BA4
:1000C0O008EOQOCOBS8D0O03C01003404088900831612
:1000D0000814831208089D0000348B008B138316CF
:1000E000081555308900AA30890088B14081E762822
:1000F0000000081200000811831200340C30840044
:100100008403840A00089C00970117159C0D1C1lAS3

COKpAULEHHOR T
HNOoOK-CXEMBbI, ¥
130BpaxeHHOI TIpopepxa Ha HASKATHE
Ha pue.2. On- KIADHII

poc knaBWaTy-
pbl BEINOAHEH B
BUAE noanpor-
pammbl, npepn-
CTaBAAKILENR
coboil Becko-
HEeYHBIF LKWKA.
Bbixoa, va Hero
ocyuecTBAAeT-
cA npw ycno-
BUK, 4TO Bblna
HaxaTa xoTa 6kl v
?’iiimmr?::;uoaﬁ EME!E Kormmexc IToALTp orp anma

no3BOAMA CBEC- obpabotri HexamA KRR HIL.

TA K MAHUMYMY T

Kozupopamse HOxaTOH
TIABHTII

¥ YYV v

:1001100085151C1E85110000051400000510970BAS
:100120008628153003110406031D8128B1E0B063990
:10013000850008008B13831681138501F03086003B
:1001400083129E010B3031207E20FF30A10003106E
:10015000A10D210B8600FF30A00006090311F03927
:10016000031D0120FF3003112006031DBA2B211AA8
:10017000A828A52BD2209A001E19A5280B30031103
:1001B800015060319C8280F3003111506031DCB28C7
:10019000030131207E20030103110C0603193C20CA
:1001A0007E20A5282208820700000134023403348F
:1001B0O0004340534063407340834093400000000E0
:1001C0000000000000000000000000002219EB28EL
:1001D0002218F0281629A21BF5282218FB2B0A341C
:1001EOQQO01EL9A52851207E20A5281E19A5280030FB
:1001F00031207E20A5281E1D02291E110B30312022
:100200007E20A52B0C3084006520000803111D06FF
:10021000031D9A2B15300311040603191129840AB5
:1002200004291E150A3031207E20A5281E19A52874
:100230000C3084006520000803111D06031D2729CA

BEPOATHOCTH
CHWTBIBAHWA chiyvariHoro aHadeHws PORTB npoueccopa, BeI3BaH-
Horo apefearoM KoHTakToB. M0 BLIXOAY 13 NpoUeaypsLl onpoca Ha-
xaTas Knapyla KoAWpyeTca, B peaynbTaTe 4ero BO3BPAaLLASTCA cre-
UM PHHECKWMA ANA KakA0R KNasrilKY HOMED 13 arana3oHa ot 01h ao
0Fh. B 3aBUCUMMOCTH OT NOAYYEHHOrO YWCNA BblabiBaeTCea Heobxo-
AVvMas npoueaypa, 2ape3epBMpPOBaHHARA ANA AAHHOW KlaBWLLIA.
3aTeMm nporpaMMa BO3BpaWAETCA B HA4Yano W OXWAaeT HaxaTuA
cneayolleid knasuwK. hex-koa NpPoWUBKM NpWBEAEH B NpaBoi
KOMOHKE HA ATOW CTpaHULLEe, ero TakkKe MOXHO NOAYYMThL HA calTe
«Paaroxob6us. MNpr NporpaMMUpPOBAHUK B CMOBE KOH(WIypaLmm
BUThl A0MKHE ObITL YCTAHOBAEHH CNeAyoWKUM o6paIom:

WDT OFF
0S8C RC

PWRT ON

CPO - He BaXHO, 3TO ouT 3JalKThl OT 3anCKX W CHVTBIBAHKA.

Mopagok paboThl ¢ 3aMKOM. [P BKIIOYEHW YCTPOWCTBA HA WH-
aukatope noasnTcA coobuweHve «FFFFFFFFFF», cBnaeTensCcTBy-
OWEe 0 TOM, 4TO 3aMOK 3aKpHIT [ Aanee «Ha4anbHbBIR pexuiM»). Ona
3anvcK Koaa BO BHYTPeHHOW FLASH-naMaTe MUKpOKOHTpOAnepa
cneayeT HABpaTk ero NOCpPeACcTBOM LWM(POBOA KNaBUaTypsl {o4nc-
Tka XKW npu BBOAE nepBoll UWbpH aBTOMATMYECKARA, OWWOKK
MOKHO WCNPABAATE KHONKOW «ESC»), a 3aTem HaxaTk kHoNKky «REC-.
PekomeHnayeTca cpa3y nocne 2anucy NpoBeprTe GYHKUWOHWpOBa-
HWE HOBOTo KoAa. Ana oTKpbIBaHKWA 3aMka cneayeT HabpaTtk Kof, W
HaxaTe kHonky «<ENTER=. Mpwr coenageHyn HaBpaHHoH KoMBuHa-
UMK ¢ paHee coxpaHeHHo Bo FLASH-namaTk oTkpoeTea TpaH3nc-
TOp VT1, BKAIOHAOWWIE 51EeKTPOMAarHKT 3aMka. MNpy 3ToM Ha UHAW-
kaTope noasuTca coobieHre «<0000000000». Mo HaXaTKIo HA KHoN-
Ky «<ENTER» ycTpolcTBO nepeiaeT B Ha4a bHBIA PeXKMM 1 3aMOK
3akpoeTcA. B npoTvBHOM chydae 3amoK 6e3 BbINOAHEHWA KakWx-
nubo pelicTBUi BEPHETCA B MCXOAHOE COCTOAHME.

Mpy NOBTOPEHWI YCTPOWCTBA CNEAYET NPEAYCMOTPETE ANA HETO
BO3MOXHOCTb ABTOHOMHOMO NUTAHUA (HaNpUMep, OT akKyMYNAaTo-
pa), T.K. Npy¥ NPoNagaHYK ceTeBOro HANPAXeHWa HyaeT HeBO3IMOX-
HO NENAacTe B KOHTPOAMPYEMOE 3aMKOM NOMELLeHUE.
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PADNOAKOENTEAN - ABTOAFOBUITEAGUM
ABTOMOOUNDbHBIN CTPOOOCKON Ha Na3sepHoON yKa3ke

ABTOMOOUTENN 3HAKOT, KAKOS 3HAYEHWE ANR XOpOoLLel e3as UMeeT
npaBuabLHaa YCTaHOBKa HavanbHOr0 MOMEHTa 3aXWraHWA TOnAvea B
kapfiopaTopHbix ABuraTenax. Npeanaraemeid NpuiopoM MOXHO He
TONBKO YCTAHARAVBATE HaYanbHLI MOMEHT 3aXUraHua Ha obopoTax
XOA0CTOrO X0Aa, HO ¥ HaliT HepafoTalulylo cBedy, NPOBEpUTh pa-
0Ty KaTylWKy 3a%uraHiA, NPOKOHTPONWPOBaTeE paboTy LeHTpobex-
HOTO KM BaKYYMHOr0 PEryJATOPAa Yria ONepeXeHr s MOMEHTA 3axura-
Hua Ao 3000 ofopoToB B MUHYTY. Bonblas YacToTa NPocTo onacHa
Ana AgvraTens, pafoTaoulero He3 Harpyaku.

Cxema ctpofockona npueegeHa Ha puc. 1. IMNYNECH C BBICOKO-
BOSLTHOFO ANPOBOAA Hepe3 A didepeHurpyowyio uenodky C1, RZ2 n
peavcTop R13anyckaloT xaywui oaHoBK BpaTop Ha aneMeHTax DD1.1,
DD1.2. Mmnynbesl oAHOBKOpAaTopa AAMTENLHOCTBIO 0KoAo 1,5 Me npo-
XOAAT Yepe3 KNOYeBOW Kackad Ha TpaHavcTopax VT1, VT2 v Bkiova-
10T Nazep ykazku. JlazepHan ykaska Mcnons3yeTes ¢ PaclIMPRIoWEeR B
NWHWIO Hacapkol. 3To MoxeT BeITe HAcaAKa ¢ V30OpaKEeHVEM YEN0-
BEKa, AVHO3ABPA, Pbifibl AW NTULK - FABHOE, YTOObI 1U3ohpaxeHye
HanoMWHano AWHUIe. MNpy CONHEYHOW NOreAe, HO B TEHW, MOXHO WUC-

| KopIIya

vTl KT315

C2 0,033 Mx

cl _l

NonL3oBATE YKaaky ¥ 6e3 Hacagky, HANPAaBNAA fyd TONMbKC Ha MOA-
BIXHYID METKY. Be3 Hacaak APKOCTb NA3epHOro Nyda yBENMYKBaeT-
cA. HenoapuxHaa MeTKa Ha Kopnyce ABUraTens Xopowo BUaHa saxe
npY APKOM COMHEYHOM OCBELLEHN.

BxoaHan uens (C1, R1, R2) paameweHa Ha Topue AepeBAHHOR
Henbesol NpUwenky (pHc.20), a ocTanbHbIe 3NEMEHTHl - HA neYaT-
Holt nnate 11x30 MM (4To6BI OHA NoMecTWnack B GaTapelHblll oTcek
nazepHol ykasku). PabBoTy nnaTtel cHaYana NpoBepbTe HA ABUraTene
¢ noBbiM CBETOAVMOAOM, NOAKNICHUE €0 B COCTBETCTBYIOWER Nonap-
HOCTKY BMECTO fa3epa. YKa3ky MOXHO palofipaTk ABYMA cnocofamu -
BHAABIMBAHWEM CO CTOPOHBI HaTapelHOro oTCeKa WKW BEITACKWBA-
HWEM CO CTOPOHBbI HACAAKK . Beikpy4rBaeTea coficTBEHHO Hacaaka uW
noA, Hee yeTaHaBUBAETCA NOAXCAALLEE KOMBLO TOAWWHOM 1-2 MM Tak,
yTofibl OHO YNPANOCh B KOPNyc. 3aTeM BKPYHVBAETCA HACAAKA, Mo-
CTENEHHO BHINPECCOBLIBAA KOPNYC ¢ Na3epoM. Ecav Hapo, onepauuns
NOBTOPAETCA C KOMbLUOM Bonbluel TonuuHe. MoxHo ofoliTich He3
Konew, NoaknagkbliBad Noj, Hacagky OTBEPTKY, HO Toraa NoBPeXAatoT-
CA Kpas ANIOMUHUEBOMO KOPMYCa YKa3kl. BTopeiM cnocofom noa, kpbiii-
ky BaTapeiHoro oTtceka noaknaasieaeTca rafka M5, M4 vnn nioboi
APYrof KPyriasli NAoTHBIR npeameT. MNocTeneHHo, 3aKkpy4rBas Kpbil-
KY, BblAABAMBAEM KOPMYC C 1a2epoM. 3Aeck HAA0 CNejuTh 3a TeM,
yTofbl HE NOBPEAWTL KHOMKY BKAIOYEHWA nasepa. Koraa oceoboanTes
KHOMKA, ee Haao BbiTallUTe U3 Kopnyca.

MeyaTtHas nnata paapaboTaHa Tak, 4TofObl OHa NoMecTUIack B Ha-
TapelHuId oTcek nasepHolt ykask. Ha pirc. 3 (c.48) naobpaxeH ee
3CKM3 ANR BAPWAHTOB HA MWKPOCXEME C NNaHapHBIMK BHBOAAMK —
p#Hc. 3a 1 MYKPOCXEeMBbI C BbIBOAAMI B kopnyce DIP-14 — pue. 36. ToH-
KMMUW AVHAAMK 0603HAYeHB NPOBOAHWKI GO CTOPOHBI YCTAHOBKK MWK~
pocxembel. C 9TOM Xe CTOPOHBI B OTBEPCTUA {3-K-6) yCcTaHaBAMBAETCA
TpaH3ancTop VT1. TpaHancTtop VT2 1 koHaegHcaTop C2 ycTaHaBnvBa-
I0TCA CO CTOPCOHEI MEeYaTHBIX NPOBOAHWKOB.

B pa3sofipaHHOl yka3ke BBINAWBAGTCA KHOMOYHBIA BBHIKMOYATENL
(prc.4). MNnaTta ykopadreaeTcs Hokopeaamy Tak, 4ToSel ocTatack 0aHA
noaocka NeYaTHOro NPOBOAHKWKA, KOTOPaA WCMOMb30BANAack BHIKO-
vaTenem. MNoa Mrkpocxemy 564JIE5 w TpaHaucTop KT815 nognoxute
W30NMPYIOLIKE NpoKAaaKy Ma Bymary v uennodada. CobpaHHyio
nnaTy NpoBepbTe, BCTABWMB €€ B UWAWHAP KOpnyca ykadku. BHyTpe
Kopnyca, rae HyaeT cToATh NnaTa, BCTABbTe UennohaH, eciu HeT LWTaT-
Horo. Mocne npoBepkK NaaTel HA CBOSOAHOE NPOXCXAEHWE B KOPMYC
YKA3KK, MOXHO CMAATk YKA3KY KM NAATy B MOHOAUT MEHBLIM NPOBOAOM,
NpenyLWweHHLIM Yepe3 OTBEPCTWA YCTAHOBKK KHOMOYHOMO BbIKAOHATE-
n8. MOXHO cOeAMHWTL MAATY W YKAa3ky nposoaom MITd-0,07. O6a-
3aTensHe NpUnagaiTe NPoBOA, NAleca NWTAaHWA Ha NeYaTHLI npoeBoa-
HWK BO3Ae Nazepa, UAYWWA Ha kopnyc. BeTaBsTe nnaTy K 3anpeccyii-

Huxonaii 3aeu, n.Beligeneska benropoackor 0041,

TE YKA3KY B KOPNYC.

MpoBoaa NMTaHW A HeoHxoAVMOol ANVHEl cHabauTe 3axuMamMy TMna
«KPOKOAWM» C MAPKMPOBKAMI WK PAa3beEMOM, BXOAALIMM B Pa3bem
LITATHOM NEPEHOCHON NaMMbl-NOACBETKW. ECnK NoAkMOYeHVE K padbe-
MY NaMnb-NOACBETK HE OJHO3HA4HO, TO B pa3pbIiB MAKCOBOMO Npo-
BOJA HAAC NOCTaBvTe Mool AVoa MNIOCOM K pastemy ANA 3aluWThl
OT NepenonocoBkk. MNMPoOBOA, WAYLIMEA HA 3a%KM K BbICOKOBONBTHOMY
NPOoBOAY, AOMkeH GbITh SKpaHWpoBaHHeIM. [na GeaonacHocTk pabo-
Thl C BKAHEHHBIM ABUTATENEM, 3A8XIM K BbICOKOBONBTHOMY NPOBOAY
CAeNaH 13 AepeBAHHOM NpULLENKK (prc.2). M3 navku AepeBAHHBIX NpK-
LEMNOK HE HALWIOCh HX OAHOK C COBNAAALMMK OTBEPCTAAMIK, NO-
3TOMY AydLWE NPOCBEPRAUTE HOBOE OTBEPCTVME 6 MM Bnnke K Kpalo
rybok. OTBepCTWE Nerko NPocBepMTb, BCAKW NPULLENKY 3aXaTh B THC-
kax. OpHa 13 rybok npu-
1enky ofopadvBasTCa Xe-
CThIO, WWPKUHOR He Bonee 3
MM WK HECKOABKUMK BUT-
KamMu nyxeHoro nposopa. C
HApYXHOW CTOPOHBI NpPK-
LLLEMNKK KOHLBI XECTK crnau-
gaoTca BmecTe. Copa xe
npyvnanBaeTca KOHJAeHca-
Top C1. 3KpAHWPOBAHHKIF
NPOBCA, KPENWTCA HAa NpK-
wenke MeaHor ckobord. c1 Rl

MpoeepbTe cTpofockon T
Ha paboTocnocofHOCTE K
3arepMeTVanpyliTe Kopnyc
€O CTOPOHBI NAATHI 1 NPOBO-
[0B, a TaKxe AenuTent Ha
NPUILENKE CUIMKOHOBLIM
repmeTkoM. YTobel Hacagka nasepa He 3adunack rpaavio B «Gap-
nadke» apTomMofBrnA, noagdepurTe Ha Hee KPBILIKY OT MeAMUHCKKX My-
3bIPbKOB.

PaGotaTs co cTpofoc-

c1 R1,R2 OPOBOR

KECTE croba
. .,

s N N

HOBOE a
oTBepCTHE

&

MeCTO MaMKH

Konom npocTo. Mepep pa- +13 .8 B JIIHAA
~ r
6oToll npoTpuTe Benyio \\ oTpesa
Kpacky Ha METKaxX Kopry-
ca W LWKWBA KONeHBAnA. ~ e[ To
Ecnv meTku He okpawe- n
Hbl, TO NOKpacbTe KX Ge- - p \
noW Kpackol - 3To npuro- // ’ ol
nuTeA B Gyayuies. Binio- i yd 4
4MTE XOPOLLO NPOrpeThIi Ve /" pemuerop
ABUraTENb HA XOMOCTHX xoprye / KHOIIKA
nIevaTHas
ofopoTax (600-800).
IaTa [amElm

MNoaKM0HYTE 38KKMBI HA-
NPAXeHUa NUTaHWA. 3ax-
MWTE NPULLENKOK BEICOKOBONBTHBIA NPOBOA, NEPBOH CBEH W HANPaBLTE
nasep Ha HenoABKMXHYIO METKY, PAcrONOXKEHHYIO Ha Kopryce. 3aTemM
HalAKTE NYHOM Nalepa NoABKXHYI0 METKY HA LUKKYBE MaxoBKKa. Ecnw
YCTAaHOBKA MOMEHTA 3aXWraHWd Ha saleM asToMofune HapyweHa,
TO NOABWXHAR METKA MOXET HAXOAWTHCA AANEKO 0T HEMOABWXHOK
MeTKK. BpaweHrem kopnyca pacnpefennmTens 3axuraHua gobeliteck
COBNAAEHA NOABKAHOK [HA LIKWBE KONEHBANA) W HENOABWXHOW Me-
TOK. 3adurKcupyiiTe pacnpeaennTenb B 3TOM NOA0OXeHWW. Janee MoxX-
HO KpaTKOBPEMEHHO YBEWYKUTE 060pOTH 11 HABAI0AATE pACXOXJIEHIE
MeTok. Mpy yBenrdeHur oBopoToB 3axXMraHve A0MkHO BeiTe Honee
paHHee, ANA NPOBEPKK KOTOPOrO CYLLECTBYIOT ABE APYTHE HEMOABLX-
HBlE METKK, PAcnONCKEHHBIE Yepe3 5 rpafyCcoB ONepeXeHrs 3axura-
H1A. Ha 3000 060poToB B MUHYTY YoM ONepexeHWs 3aXKnraHia ana
apToMoSKnel BA3 nomkeH BbiTb B Npeaenax 15-17 rpaaycos. He yee-
nuyrBaliTe o6opoTel Gonee 3000! 3To onacHo Ans ABUraTena v na-
aepHoi ykasky! Jna nposepki paboTel CBeYel 3aXnraHia noodepes.-
HO 3aXKMANTEe NPULLLENKOK BLICOKOBOALTHHIE NpoBoaa. Ecnu ceeda
npofuBaeT Ha KOPNYC WAV NPOUCXCAUT NPONYCK 320KWTaHWA, TO BCMEILL -
KK nazepa GyAyT MeHbLISH YacToThl.

BHUMAHMWE! He Hanpasngiite Ay4 najepa B rnajal He 3adyaste
ST0 KOPAYC CTPOB0CKONA HAX0AUTCR N0 HAPpmKeHeM Amoc 13,8 BombT
Wi ADYFrOe Hanpsxerye, BuiiagaeMoe DeryaaropomM ), o3ToMY Hetbag
KNACTb er0 Ha KOPAYC ARTOMOOWS G BK/IOYEHHBIM 1338P0M, eCIH Kop-
ayc ctpofockona He u3ompoBak.

flurepatypa
Gemayimt 1. CoeToAMDaHEM 38TOMDOMALHEN CTROGOCKOMN. - «Paano» NeQ/2000, c.43.
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MeTtannouckartenb Ha npuHuune uMppoBoro yacrotomepa

ORMCaHHENR B CTATHE METAMONOKATE AL MONHD KYNHTL B Buae Ha0opa MACTEP KHT
NMBO41, B KOTOPENA BXOAAT B0E HEOOXOAMMEIE KOMIOHEHTE) A5 CO0PKI ORMCRHHOMD
METRANOMCKATENA, BXAIOHAT 3ARPOTPAMMIPOBAHHENT MMKPDOKOHTPOARED, AEYATHYIO AA2-

TY M APYTHE PAAMCHETARN.

BEejeHue

C naeHVvx nop nioaelt npyuenekanT npyvbopsl ANA NOWCKA CKPLITHIX
MeTanIM4eckux NpeaMeToB. MNPUYYHBL 3TOr0 MHTEpeca PaznHHbIL.
CTpouTeneld WHTEpecyeT pacnoioXeHWe METANIWMYecKor apmaTypsl
B CTEHAX, MCKATENW KNaA0B MEYTAIDT HaWTK B pasBanvHax CTaporo
30aHKA KYBLIKWH C 3010TLIMK MOHETaMM, canepkl pa3biCKUBAIOT Hepa-
30PBABLIVECA «MNOAAPKU » NPOLLALIX BOKH. Beex ux 00bearHAeT xena-
HWE WMETE HEAOPOrol, KOMAAKTHBIA W 9KOHOMWYHBIN npubop, KoTo-
phIA NIOMOXET MM 0BHAPYXNTL Yepe3s cnoli 3emMaun 1AM HeToHa MeTan-
NUYecKWe NpegMeThl W, No BO3MOXHOCTKH, ONpeaenvTe, W3 Kakoro
MEeTanna oOHY COCTOAT. ECAM MCKNIOHKTE BK30THHECKKE METOABI BPOAE
No3cKCKaTENLCTBA U MarvK, To abconioTHoe BONBLIMHCTBO TaKWX yC-
TPOKCTB cTpoKTCeA Ha Haze ANeKTPOHHLIX NPUHOPOB, PEArKPYIOLNX
Ha W3MEHEeHWe MeTannu4eckrMK npeaMeTamMy 31eKTPOMarHWTHOro
nond, Bo3aDYXAAEMOro NOWMCKOBLIM NPUBOPOM. HYacTo B KAYecTBe Ka-
TYWKY BO3GYXASHUA U OJHOBPEMEHHO aaTdvka nprHopa vcnonbay-
£TCA PaMKa, COCTORALLAA W3 HECKOMBKKMX COTEH BUTKOB MEAHOr0 npo-
BOJAA W BKMIOMEHHAA B KOHTYp aBToreHepatopa. B Ttakux npwbopax
WCMONb3YeTCA TOT (haKT, 4TO NPY NPKBAVKEHIN METANNMYECKOro NPea-
MeTa K KaTyLKe W3MEeHAETCA ee WHAYKTMBHOCTL W, Kak CneicTBUe,
yacToTa pafioTbl aBToreHepatopa. [py aToM deppoMarHiTHeIe Npen-
MeThl (XXene30, 4yryH) MOHKXAI0T HacTOTY reHepauvy, a Hedeppomar-
HWTHBIE [MEAB, 30/10T0, AMOMWHWEA) NOBLIWAKT. PerncTpypya Benn-
YUHY 11 3HAK OTKNOHEHWA 4ACTOThI, MOXHO CAENAaTL 3aKNiodeHe 0 TUNe
MEeTanIM4eckoro npeaMeTa, nonaBlIero B 30HY nowcka pamkn. Oc-
HOBHBIE OTVYWA MeXAY BONbIMHCTECM TWMOB TakWX MeTanioucka-
Tenel 2aKNYalnTCA B cnocofax perucTpauyi W3MEeHeHVA YacToThl.
Janee npyBoAWTCA KpaTKoe onucaHve Haubonee 4acTo UCNOAb3ye-
Mbix cnocofoB.

YactoTHeiii getektop. OAKMH K3 caMblx NPOCTHIX - aT0 npuiop,
paboTalw Wi No NPUHUMNY «CpeiBa peaoHaHca» (OR - Off Resonance).
MprHUKN AeFcTRA 3Toro Nprbopa OCHOBAH HA KCNOAB30BAHUK YAC-
TOTHOro AeTekTopa ¢ konebaTeneHsIM KOHTYpOM (pirc. 1).

HzmepurelmHEL YacToTHEIR

—— JerexTop g

TeHepaTop Hemmxatop

— -

Pnic. 1

KonebaTenbHblii KOHTYD Y4aCTOTHOrO ASTEKTOpa UMeeT pe3oHaHC-
HYI0 4acToTy, 6AM3KYIO K 4acToTe MoV CKOBOTo reHepaTopa. Mamee-
HIE YACTOTH FEHEPATOpa NPUBOAWT K 3MEHEHIO aMMINTYAbI CUIHa-
Nla Ha KOHTYpe, 4T GUKCKPYeTea UHAVKATOPOM, HAaNprMep, CTPEnoY-
HbIM MpKBoPoM. Takre NPMBOPH HE HALLY LKPOKOTO NPUMEHEHUS.
Wx HepocTaTky - Heo6xoauMocTe ofecneveHys cTabuneHol aMnau-
Tyfipl CUFHANA HA BLIXOAE reHepaTopa, a Takxke HeoBxoArMocTs noa-
CTPOMKK PE3OHAHCHOM YacTOTH KOHTYpa M3-3a BAMAHUA AecTabunm-
ApylouKX (aKTOPOB KAK HA KOHTYD MOWCKOBOMO reHepaTopa, Tak K1
Ha KOHTYP 4acTOTHOMo AeTeKTopa.

MeTopn 6uenumit. Jpyroit npubop - 5T0 MeTannonckatens Ha Gre-
HWAx {BFO - Beat Frequency Oscillation). MNprHUwn ero aefcTera oc-
HOBaH Ha BWEeHAX YACTOThl STANCHHOTO reHepaTopa W YacToTel Novc-
KOBOro reHepaTopa (pHc. 2).

HMameparemsHbii f1 2 SramosHeIi
reepaTop ——— : M— remeparop
11412 |
Hummxartop EEEE

Annpei enpun, Mockea, KOpuii Konokonos, floHeyk

MameprTenbHBIA 11 9TANOHHBIA FeHepAaTopk HACTPAKBAKOTCA HA OAK-
HakKoBYO 4acToTy. MpU UAMEHEHUM 4ACTOTH W3MEpPUTENLHOrO reHe-
paTopa Ha BbIXOJE CMEeCWTeNA NOABNAETCA CWMIHAM Pa3HOCTHOW Yac-
TOTH. OnepaTop BOCAPHUHYMAET 3TOT CUIHAN HA CNYX WK BU3YaILHO
- B 3aBUCHMOCTK OT KOHCTPYKLMK. Take nprbopsl NpPoK3B0AATCA YXKe
HECKONBKO AecATUNeTWA. Celldac No Takomy NPUHUMMY CTPOATCH, B
OCHOBHOM, HEAOPOrie MEeTANNoOUCKATENN-UIPYLLKK 1 NoSUTenseKre
MeTannonckatenn. Takve npubopsl MMET paj HeaocTaTkos. Mep-
Bl - 8T0 HANVYWe Mapa3vTHOKW B3AWMHOM CUHXPOHW3AUWK 060unx
reHepaTopoB. 3TO NPUBOAWT K TOMY, 4TO OKA3LIBAETCA HEBO3MOXHLIM
OLLEHTb 04eHb MANYIO PA3HOCTL HACTOT W KaK CNeACTBME - CYLLLeCTBEH-
HO CHWXAeTCA YYBCTBUTENBHOCTE Nprbopa. BTopoit HegocTaTok - aTo
OTCYTCTBME CENeKLI NO TUNaM MeTannos. (PeppoMarHiTHeIe 06bekK-
Thl BbI3LIBAIOT NOHUXEHWE YacTOThl, a MeTanIMYeckre HedeppomMar-
HUTHBIE - MOBBILLIEHWE YAcTOTH MaMepUTensHoro reHepartopa. OgHa-
Ko nocne cMecuTena B BFO meTannouckatene nHgopMauma o aHake
YX0OAA 4acTOThl TEPASTCA.

YacToTHbl AeTekTop Ha ocHoee DANMY. Cneayiouuii Ha o4epe-
Ay mMetannouckatens PLL - Phase Locked Loop. 310 npréop, B kOTO-
POM HEAOCTATOK MeTANAoWcKaTeNsA Ha HeHUAX MenonbayeTes Bo G1a-
ro. B Takom npubope ofa reHepatopa, MAMEpPUTENBHEIA W 3TAN0H-
HBIA, paboTaloT CTPOro Ha OfIHOW YacToTe. MNpryem YacToTa U3MepK-
TENBHOTO reHepaTopa NeACTPavBaeTea Noj, HacTOTy 3TANOHHOMC re-
HepaTtopa ¢ nomollbo crucTemsl PAMY (puc. 3).

p Hemocarop
MamepHTe BHBIR . o
‘ITATOHHEIH
L DAY —
reHepaTop reHeparop

_ Prcs

CurHan HanpAXeHWA NOACTPORKK MCNOAL3YETCA ANA ONpeAeeHn
BEAWYKHBI 1 3HAKA W3MEHEHWS 4acToThl. Takuve MeTannoucKaTenu
061afaloT cenekupel No TMnam MeTannos. CyllecTByeT HRCKOIbKO
paanoMOBUTENBLCKIMX KOHCTPYKUME Takoro Tvna [2]. K ux HepocTaT-
KaM MOXHO OTHECTW TOT (PaKT, 4TO Hanm4ue «noneaHoi» MANY He
WCKMIOYAET HANWYWA Napa3uTHOW B3aWMHOW CUHXPOHW3AUWMK 060oKx
reHepaTopoB, Kak U B Npufiope Ha GueHUax. 3To NPUBOAWT K TOMY,
YTO YMEHBLIAETCA KPYTWU3IHA PErYJIMPOBOYHON XapakTepUCTUKK, 1K Kak
pe3ynbTaT YMEeHbIIASTCA AANBHOCTE 0OHApYXeHWs.

LUudpoeoii yactotoMmeTp. Maea ncnons308aHrA LUMGPOBOro Yac-
TOTOMEpPA ANA pervcTpauuit yxoaa 4acToThl M3MEepUTEeNbHOro reHe-
paTopa He HoBa [3]. Takol meTtannovckaTtens [FM - Frequency Meter,
puc.4) ceobofeH oT BONLWKWHCTEA HEAOCTATKOB, NPUCYLLMX Npeapl-
AYWKM cxemam. Ero nprHUWn AeRcTBYA 3aKM0HaETCA B CNEAYIOLLEM.
CHavana sneKTpoHHEIl 4acTOTOMEP OLEHWBAET 4acTOTy M3MepUTeNb-
HOFO FeHepaTopa, KorAa AaT4UK HAXOAWTCA BAANK 0T 00LeKTOB Novc-
Ka. 3TO 3HA4YEeHWEe 3AHOCUTCA B 3anoMuHaloWWi perkctp. 3ateM B
NPOLECCE NOKCKA YACTOTOMED HENPEPLIBHO U3MEPAET TEKYLLYIO 4ac-
TOTY W3MEPUTENLHOrO reHepaTopa. M3 nony4eHHbIX 3Ha4eHWA BblHK-
TAETCA 3HAYEHME STANOHHOK YacTOTH, 1 pe3ynsTaT NoAAETCA HA YCT-
porcTBO MHAWKAUMK. OYEBUAHO, YTO B TAKOW KOHCTPYKUWK addheKT
napa3y THOW B3aMMHOI CMHXPOHW3 ALK reHepaTopoB GyeT BbIpakKeH
3Ha4ynTensHe cnafiee - BeAb TENEPh YAcTOTA WAMEPWTENBHOMD FeHe-

HovepHT enbH LT » ‘IMeK TP OHHEIH
reHepartep HacToToMep Humcatop
FranoHHBIIT 3 an onErErarom pri
reHepaTop perHCTp
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paTopa (eAVHWLBI-ASCATKK KUNOrepL,) HA HECKOBLKO NOPAAKOB HIXKE
4acTOThl ONOPHOr0 reHepaTopa (AecaTk Merarepl,). C NnoMOLLBO Ya-
CTOTOMEPA MOXHO W3MEDPUTL HE TOMBKO BENWYKHY YXOAA 4ACTOTHI K3-
MEPUTENBLHOrO reHepaTopa, HO 1 ee 3Hak, cnejoBaTenbHo, Takon
MeTannouckaTens obnaaaeT cenekTMBHOCTHIO MO TUNAM METANNOBR.
OaHako peanvaaupa 3Tol naeK «B N106», Kak 370 caenaHo B [3], He
NO3BONAST NOAYYUTH PEANBHYIO YYBCTBUTENLHOCTL, HOALILIYIO YeM B
nprbope Ha GYeHWAX. 3TO CBA3AHO C TEM, YTO HEBO3IMOXHO HaMpA-
MYI0 B peansHom mMaclutabe spemedi (20...40 Mc HA oAWH OTCYeT)
pPErvCTPMPOBATEL O4EHB Manble YXOAbI 4ACTOThI (EAMHKLBI 1 A0AW FepL).
Ham yaanock peludTs aTy npodnemy [4] cneayiowrM obpasom. K3
TEOPUW PaAVOV3MEPEHUIA W3BECTEH MeTof, «OBICTPOrc» MaMepeHKa
HW3KKX 4ACTOT - T.H. MeTo/, 06paTHoro cHeTa. B HEM M3aMepsaeTes ne-
pUCA CWTHAMA, @ YacToTa BEMUCNASTCA Kak ero obpaTHan Be/WduHA.
QOcTaBanack TONLKO 3aAa4a NPaKTHHECKOR Peany3aupyi.

MpakTvyeckas KOHCTPYKUMA MeTannouckatend. O4eBUAHO, 4TO
eCciK peann3oBLIBaTk TaKoe YCTPOWCTBO HA aneMeHTax cpegHel cTe-
NeHW MHTErPALMIK, TO NONYYHUTCA CPABHHUTENBHO CNOXHBIA 11 rPOMO3/-
KUl npubop, 4To AnA MOBKMABHOMC UCNCAHEHWA HEXenaTeneHo. Bel-
XOA0M K3 3TOH CUTYaLKK CTaNo NPUMEHEHE MUKPOKOHTpoAnepa. Ha
MWKPOKOHTPONAEP 0Ka3anock BO3MOXHO BO3NOXWUTEL HE TONBKO 3aaa-
4y N0 M3MEPEHWIo NeproAa, HO U NPAKTYeckK Bee GiyHKLWK no ofpa-
HoTKe peayibTaToB - BLMUCAEHWE PAZHOCTH YACTOT, 3BYKOBYIO W CBE-
TOBYH MHAMKALMIO PE3yNLTAaTOB KM3MepeHuid. Haw MeTtannonckaTtens
peannaoBaH Ha MWKpoKoHTponnepe AT9052313-10PI npowaesoacTea
prpMbl Atmel. 370 BOCBMWUOWTHBIIA 3KOHOMWYHBIF RISC MYKPOKOHT-
ponnep. MimeeT Ha vacTtoTe 10 My, npowasoanTensHocTs 10 MIPS.
CopepxuT: 2 KB s namaTk, 128 6art EEPROM, 15 anHuid BBOAA/
BHIBOAA, 32 paboqKx pervctpa, Apa TallMepa,/cyeT4rKa, CTOPOXEBON
TaliMep, aHANOroBLIA KOMNAPATOP, YHMBEPCANBHBIA Nocnef0BaTENb-
HbIt nopT. Bonee noapobHO ¢ ceMercTROM AVR MUKPOKOHTPONIEPOB
MOXHO 03HAKOMKTLCA Ha WWW-caiiTe npor3soavTena [5].

OCHOBHBIE TEXHUYECKUE XapaKTepUCTUKM MeTanouckaTens.

HanpaxeHwe nuTaHua . 5,5-20 B:
NoTtpednsemblii ToK
MHavkauua ceeToBas
Pesxrmbl novcka
JuckpyMUHALWA ...
FnybrHa oBHapyxkeHVsa [Ha Boaayxe):

7 CBETOAWMOAOE W 3BYKOBaA;
CTaTUHECKUA 1 AVHAMKXYECKIAIA
... beppomMarHeTUKK,/HedeppoMarHeTUKK;

MoHeTa auamMeTpomM 25 MM .. oo 11 oM
«[TucToneTs..... .17 om;
«Kacka» ... 37 cMm.

MpuHUMNUanbBHan cxeMa MeTannouckaTens naobpaxeHa Ha pHc. 5.

M3ameprTensHBIR reHepaTop NocTpoeH Ha Takimepe D1 NESSS. OHa
WCNOAL3YETCA B HECKOMBKO HEOBBIYHOM BKIOYEHWK - B KadecTee LC
redepaTopa. KonefaTenbHblid KOHTYP reHepaTopa COCTOMT U3 KOHAEH-
catopos C1, C2 1 KaTyWwKy WHAYKTWBHOCTK paTyvka. Pe3aoHaHcHas
YacToTa KOHTYpa onpegendeTcd kak F = 1/(2av(LC)), rae C - sTo noc-
nepoBaTensHoe coeavHeHve koHaeHcatopoB C1 n C2. Tak Kak MWK-

ST
“JLC 75‘
FOHNT
Ha mwkpokonTponnep D2 BO3n0xEHH BCE OCTANBHBIE (YHKUMK N0
oBpaboTke cuvrHana MaMepuTeNeHOro reHepaTopa BAnoTe A0 WHAW-
Kauy. B paHHOR cxemMe nNprMeHeH MWKpPOKoOHTponnep AT90S82313
vcnonHeHua Industrial (TemnepaTypHbIli avanaloH -40°C...+85°C). 31o
CAENaHo ¢ TOW LUenbio, 4Tofbl Nprbop MOr aKcnayaTUpoBaThCA B NO-
NEeBBIX YCN0BWAX NPKY OTPULATENEHBIX TEMNEpaTypax. HenocpeAcTBEH-
HO K MWKPOCXEME MWKPOKOHTPONNEPa NOAKMOYEHBI KAK OpraHbl yn-
paBneHWs, Tak ¥ opraHbl MHAMKAUMK.

B meTannouckatens peany30BaHL AEA pEMUMa paboThl, KOTOpHIE
3a4al0TCA NPW NOMOLLK NepekaodaTens S1 - cTaT4eckid 1 AuHaMK-
yeckuid. B cTaTr4eckoM pexaiMe CUrHan, KoTopbld npeacTaBnaeT co-
6ol L dpoBolk KoA pasHOCTK 4acToT, norapudMUpPyeTca 1 cpady no-
NAETCH HA MHAWKAUWo. Kaxapii ypoBeHb CBETOBOKM WHAMKALWK CO-
NPOBOXAAETCA CEBOWMM TOHOM 3BYKOBOW MHAMKALMN.

AWHAMUHECKMIA peXM NPeAHAZHAYEH AR NOWMCKA MULLIEHER B CNOX-
HBIX YCI0BWMAX, Ha GOHEe NOMEX OT FPyHTa, MWHEPanoe W T.4. B auHa-
MWYECKOM PEXWME CUrHAN noagepraeTca UUpoBol drasTpaurK,
KOTOpas BuAENAET NOAE3HLIM CUrHan Ha GoHe MEeLAoLWW X CUTHAM0B.
B ceoeM npufiope Mbl NPYMEHMAN ONTUMAMBHYIO COrNacOBAHHYIO
$uneTpaumio. BkpaTue ee cyTek 3aKnioMaeTCA B TOM, 4TO 408 nioboro
CKrHana CyLW,eCTBYET ONTUMANEHBIA (K NBTP, NOIBOARIOLKE NOAYHW T
MaKCKManbHbBIA OTKAWK Ha Bbixoade ¢unbTpa. Mbl peannaosany Takol
UMPOBOR QUNLTP AAA CYrHANAa PAcCTPORKK YAacTOThl, KOTOPHIA BO3-
HYKaeT NpKY ABKMXEHUK NOWCKOBOKW KATYLLKK Haj, MENKUMK MULLIEHAMK
co ckopocTbio 0,5-1 M/c. GUNLTP peank3cBaH NPorpaMMHo.

Mpy noMoLwy nepeMeHHoro peanctopa R6 peryavpyetca 4yBCTBU-
TenkHocTs Npubopa. Ceetoaroapl VD1...VD3 vHAVUKMPYIOT YPOBEHb
OTKNOHEHWA YacTOTh M3MEpWTENBLHOMC FreHepaTopa B cnydae npecH-
nafaaHva eppomarHyTHoro adiekTa, a ceetoarvoas VD5, . VD7 - B
chnydae npeoBnapaHua addekta nposoavMocTi. Ceetoanon VD4 yka-
3LIBAET HA HYNEBOW CABWI 4AcTOTH. HaywHWK Y npeaHa3HadeH Ans
3BYKOBOW WHAWKAUWMK OTKNOHEHWA 4ACTOTH CUrHana uaMepuTensHoro
reHepaTtopa.

Cxema CoaepX1T peKOpaHO Manoe KoAKM4ecTeo Aetane. Mpu 31oM
K HUM He npeabABAfeTcA ocofbix TpebosaHWi. Mukpocxemy
ATO0S2313-10P1 MoxHO 3amMeHWTL Ha ATO0S2313-10PC, oaHako B
aToM CAy4ae He rapaHTipyeTca pafoTa npy TeMNepaType MeHblle
0°C. MNpowwreka, B KOTOPOW peann3oBaH TOABKO CTATMYECKWA PEXM,
nprBeAgHa Ha ¢.52 (ee Takxke MOXHO Noay4uTh HecniaTHO Ha cailTe
http://radiohobby.go.to); nonHaA BepcKA NPOWKWBKK AOCTYNHA B Ha-
Gope MacTep Kut NM8041. Oxamnepsl JO, J1 B AAHHBIA MOMEHT He
WCNOAB3YIOTCA W NPefHAa3Ha4eHbl ANA 334aHKWA JONONHUTENbHBIX pe-
XUMOB B Gyaylurx Beperax npolineok [6]. C noMolso pazsema X
NPOW3BOAWTCA BHYTPUCXEMHOE NPOrpaMMUpoBaHUE KOHTpOANEepa.
Pacnalika passkemMa cooTeeTcTBYeT Kabenio Atmel STK200/STK300.
O BHYTPMCXeMHOM NporpaMmyposaHii AVR MWKPOKOHTPOAIEPOB
MOXKHO NOYUTaTh B [7].

Mwkpocxemy D1 MoxHO 3aMeHuTe Ha KP1006BW1. Ceetoaunoabl
XenaTenbHo BIOUPATh ¢ MOBLILEHHOK APKOCTHIO cBeveHud. Ctabu-
nnaatop D3 MoxHO 3aMeHUTe Ha K1184EHT vaK, 4TO HECKOBKO XyoKe,
Ha 78L05. B nocneaHem cny4ae MUHYMANBHO AONYCTYMOE HAMPAXE-
HWe GaTapen cocTaBuT 6,7 B. K peanctopam ocobblix TpeboBaHWiA He

npeaLaBAfeTcs. OHY MOryT MMETE PACCEMBAEMYHO MOLLL-

HocTe 0,125-0,25 Bt. KonaeHcaTtopel C1 1 C2 ponxHsl

—{m 52 E & ¥ VDl 3 UMeTb MUHUManbHeIR TKE, ocoBerHo C2. K ocTanbHbiM
S0 FEEREE % N“ RT KoHAEeHCcaTopaM He npeasaBnseTca ocobbix Tpebosa-
n T T Y bz 4 PRIRL D HWA. HayliHWK Y (WKW HAYLIHVYKA ) MOXCHO B3ATh OT Mie-
}_\. i | 4 N“ epa. BoamoxHo, noTpebyetca noaoBpaTe HOMUHAN
n(f:?al H il D3, 1 peavctopa R3 Ana noayyeHns npyemaemMol rpoMKoc-
| 2 s 110 N“ 10 TW. B KpaiHeM chyyae HaylWHWMK MOXHO 3aMeHWTh Ha
3 |gp1 Pog | 18 D4 0.1 nbe3ouanydatens. KoHCTpYKLKMA Kopiyca npriopa Mo-
'_?'— FD2 PB5 % |—H7 0 H 1z Xer ObITk AOCTATOMHO NPOW3BOABHON.
i %g 5 gg 15 yps Ocobo cneflyeT 0CcTAHOBUTHCA HA KOHCTPYKLMMW No-
9 lpps| = [Pz [ '—H— 1 WCKOBOMW KaTYWKK - OHA MOxeT BbiTb peanvaosaHa
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POKOHTPONNED aBTOMATWHECKW MOACTpAWBaeTCA Moj 4acToTy WaMe-
PUTENBHOTO FEHEpPATOPa, B CXEMEe HE NPeAycMOTpeHa NoAcTpoika
4JacToTel reHepatopa. Mpy Mcnoab3oBaHUK aaTdvka AvaMeTpom 190
MM (100 BWTKOB) 1 eMKocTax KoHAaeHcaTopos C1=0,047 mMk®d n
C2=0,01 Mk® yacToTa cocTaBWT okoao 20 kMU, MNpu HeoBX0ANMOCTHI
28 MOKHO M3MEHNTE, 3aMeHB KoHaeHcaTopbl C1, G2, Ho xenaTensHo
4TOGBI MX EMKOCTH HAXOAWAWCHL B COOTHOWEHWK NpuMepHo (4..6) @ 1.

IO0LLYIO TEXHONOTKIC € M3roToBNeHWA. BepeTca aocka NoaXoaALLero pas-
MEpPA 1 HA Hell pYCYETCA OKPYKHOCTE AKameTpom 190 mm. PaBHoMepHO
Mo OKPYKHOCTK B A0CKY 3ab1BatoTca HeGonbluve reoagu - 15...20 wtyk.
Ha am reo3aw HamatbiBaeTeAa 100 BUTKOB SMAMKMPOBAHHOIO NPOBOAA
avameTtpom 0,3 - 0,56 MM, Mocne HAMOTKK MBO3AY W3ABNEKAOTCA WK
oTrrHaloTea 1 KaTylllka CHUMAeTCA ¢ onpaskk. Chneaylolpid atan - o6-
MOTKA KaTYLLKKY naoneHToll. OBMoTKa BeaeTca BHaxnecT (pic. 6).
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AHANOMMYHBIM 06PA30M NOBEPX CAOA W3 MMKOK NEHThI HAHOCKTCA
CNOM 13 aNIOMYHUEBOR GONbrA, CAYXaWWA 3KpaHOM 0OMOTKK AATHM-
ka. dronbra HAPe3aAeTCA HA NONOCH LWWPWHOK okono 10 MM. Ona npe-
NoTBpaleHA 06pasoBaHKA KOPOTKO3aMKHYTOrO BUTKA, CHIKXAlOLLEe-
ro AoBpOTHOCTL KOHTYpAa, 0OMOTKA K3 (POALIY AOAKHA 3aHUMATE He
BCHO MOBEPXHOCTL KONbLA 0OMOTKKY AaTYMKA - OT GONLIM OCTABAAETCA
cBODOAHBIM HeBoNBLLIOK y4acToK AnrHoK 10-20 MM, OTBOA OT aKpaHa
BbINOJAHASTCA JYXEHBIM OAHOXWIBHBIM MPOBOAOM, KOTOPLIM 3aKpen-
NAT Y3710M NOBEPX sKpaHa. B 3aseplueHre Konblo 0OMOTKI AaT4u-
Ka 06MaTLIBAIOT ele OJHUM CNOEM JIMNKOA NEHTH No BCel NOBEPXHO-
CTW, BBINYCTUB HAPYXY BLIBOALI 0OMOTKI 11 BKpaHa. K 3TMM BHIBOAAM
noANAUBasTCA SKPAHUPOBAHHBIA Kabenb, KOTOPBIA COeANHAET KaTyLLIKY
¢ MeTannouckaTenem. YKecTkoCTb KaTYLIKE MOXHO NpuaaTh pa3nuny-
HbiMK cnocofamu. OavH M3 HWX - NoaoBpaTe NOAXOAALWMEA Kopnyc,
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HaNpUMep, B3ATb KPbILIKY 0T HAGopa NNAcTWKOBOK NOcyAbl, NOMec-
TUTb B HETO KaTYLWIKY W 3anWTh 3NOKCUAHOW cMonol. MNpeaapyTens-
HO HeoHXOAMO NPOAEnaTh B KOPNyce OTBEPCTHE W NPOAETh B HEMO
kabene. TalKke HA KOpNyCe KaTywky HecHxoAuMOo NpesycMoTpeTh
KpenneHWe ANA WTAHIK.

PacnonoxeHue aneMeHTOR Ha NEYATHOW NhaTe U PYCYHOK neyar-
Hoi nnatel (M1:1) nprBeaeHsl HA pHC. 7 W puc. 8.

B HacToswee spema MACTEP KWUT ewinyckaeT paauoniobunTensc-
Kuid Habop NM8041, B KOTOPbIF BXOAAT BCE HEOOXOAWMbIE KOMMOHEH-
Tbl 07 cBOpKY ONYCAHHOrO MeTANOUCKATENA, BKIIOYaA 3anporpam-
MVPOBAHHBIA MWKPOKOHTPONNED, NeYaTHYIO NNaTy, KW ApYrve paaro-
AeTan. BHewH1iA B coBpanHoM nnatel M3oBpackeH Ha NepBol cTpa-
HKLE oBA0xKKK XypHan. HaBop MOXHO KyNuTh B Mara3vHax paayone-
Tanel, agpeca KoTopulx onyBavkoBaHel Ha ¢.53 1 Ha calTe
www. masterkit.ru .

Mopaaok HacTpoiikk nprBopa cneayiownii.

1. MNMpoBepKTL NPaBKYNLHOCTL MOHTaXA CXEMEI KU MOAATE NUTAHWE.

2. lamepuTb noTpednaemMblid Tok. OH He A0MKEeH NpesbilaTh 15 MA.

3. ¥6eanTeca, 4TO Ha BEIBOAE 3 MUKpocxeMel D1 nprcyTCTBYET Me-
aHAp pacqeTHOW YacToThl (okono 20 kMM, ANA yKA3aHHBIX BbILLIE HOMU-
HanoB koHaeHcaTopoB C1 1 G2 1 cTaHAapTHOrO AaTqrKa)

4. ¥Ypanute paMky npriopa Noaanbiie oT MeTaanuYeckn X NpeMe-
TOB W HaxaTb kHonky SO «CHpoc».

5. YBeanTthea B paboTocnocofHOCT OPraHoB WHAKKALW, NOAHO-
CA K AATYUKY pasyHble MeTank4eckie npegMeTh.

PaGota ¢ npuBopom

Ecnv nepeknoyaTtens S1 3aMkHyT, To npubop nepexoauT B cTaTW-
yeckuid pexaim. B aToMm pexivmMe npy nprBanKeHUn KaTyluky Kk dbep-
POMArHATHOK MWLIEHK HAYWMHAIOT NOCNEA0BATENBHO 3AropaThca CBe-
Toaroar VD3, VD2, VD1. Ecnm kaTylwiky nprbnamnxats K Hedeppomar-
HWTHOMY MeTannudeckoMy ofbekTy, To ByAyT nocneaoBaTenbHo 3a-
ropateca ceeToaroabl VD5, VD6, VD7. K coxaneHuio, TakumM xe 06-
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pa3om Nprbop pearupyeT Ha Xene3Hele NpeaMeTsl ¢ HobWOoK nno-
WaAkIo NOBEPXHOCTH (HanpUMep, KoHcepBHAA HaHka). 3To CBA3AHO C
TEM, 4TO NPK BO3AEMCTBHY HA NOKWCKOBYIO KATYLLKY B METANKMHECKNX
(peppoMarH¥ THeIX 06LEKTAX BO3HWKAET cpaay aga addekTa [1] - ad-
(hEKT NPOBOAVMOCTI K (EPPOMArHKWTHEIE addekT. MNpy HEKOTOPOM
COOTHOLIEHUW NACWAaAK nosepxHocTH ofbekTa K obbeMy HavvHaeT
npeofnanate S¢p{ekT NPoBOAKMOCTH.

Mpy pasamelkaHUK nepekmaodatens S1 npubop nepexovT B AUHA-
MUYECKKIA peXxiM. B 3ToM pexitiMe KaTylka A0MXHA NepemMelaTbes
Haf rPYHTOM CO CKOpOCTRIO NpuMepHo 0,5-1 M/c. MecToHaxoxaeHve
0fbeKTa B AVHAMWYECKOM PEXUME HAXOAWTCA METOAOM «apTWane-
PUACKOW BUIKK» NPW NPOBEASHUW KATYLUKW HAL 06 BEeKTOM ABaXAL! -
CNEeBa HaNPAaBO 1 CNpaga HAneBo. B AToM pexumMe BaXHO NOYYBCTBO-
BaTb HaWMEHBLLYIO CKOPOCThL, C KOTOPOY MOXHO NepemMeLlaTts KaTyl-
Ky. 3TOT HaBbIK JIEMKO OCBAWMBAETCH NMPKY HEAONTOH TPEHVPOBKE. WH-
AVKaUWA B AWMHAMWYECKOM PEXUME BRIFMAAUT HEMHOro WHaye. Mpu
NepefBKYXEeHN KaTyllKK Haf, heppoMarHiTHEIM 00bekToM cHa4ana
3aropaloTcA CBeToAuoap M3 «Wwkanbl» VD5, VD6, VD7, a 3ateM 13
«lKaAk» VD3, VD2, VD1. MNpw nepeaBrxXeHr Y KATYLIKK HaA Hedep-
pPOMarHWTHbIM 0OBEKTOM MHAVKauuA padoTaeT HaoBopoT.

Kak yxe BbIno yka3aHo BHILE, KAKAOMY CBETOAWOY COOTBETCTRY-
eT CBOW TOH 3BYKOBOW WHAWKAUWK. [ocne Henpoao XvTensLHoW pa-
H0Tbl ¢ MEeTANNOWCKATENEM 3aNOMKHAINTCA <HAMEBbl», XAPAKTEPHbIE
AN8 pasHbIX TUNOE MULWEHeR. 3To NO3BOARET NPK NOWCKAX NOL3I0BATE-
CA NPEUMYLLECTBEHHO 3BYKOBOK MHAWKALMEH, YTO AOBOABHO YAOGHO.

MNepea HavanoM paboTel B 06oux pexuiMax HeoHX0AMMO BEICTABUTE
ONTUMANBHYI0 YYBCTBUTENBHOCTL NpMB0pa ¢ NOMOLIBIO NEPEMEHHOMO
peauctopa R6. OH BeICTABAAETCA B TaKOe NONOXEHWe, Koraa npubop
HaYMHAET WHAWUY POBATE NOXHBIE OTKAWKK . 3aTeM MEeANEeHHO Bpalllas
pOTOp 3TOMO peavcTopa, HeoBXoAUMC A0BWTLECA MCYE3HOBEHWA 3TUX
NOXHBIX cpadaTbIBAHWIA.

Mpy NPOYKX PABHBIX YCNOBUAX AVHAMKUHECKW I PEXUM 3a cHeT Ppunb-
TPAUKK NO3BOARET AQCTHHb NyHLIEN YYBCTBUTENBHOCTIA NO CPABHEHWID
CO CTATHMMECKMM pexymMom. OaHaKo CcTaTWHECKUA pexvM Takke Bbl-
BaeT VHoraa Heofxoawm. Hanpymep, HeoHxoaKMO NpPoBEepUTE AHO
Y3KOW AMbl. B 9TOM cnyYae HeT BO3MOXHOCTW OCYLWECTBNATL ropu-
30HTANbHbIE KAYAHKA MOV CKOBOL KATYLLIKK, KOTOPHIE HEOGX0AUMbI A8
AVHAMWYECKOr0 pexumMa. 3Aech BEIDYHUT CTATUHECKUIA PEXUIM.

Bo BpemA momsesnix socimTadiid Ha bepaaHckol koce (cM. (poTo Ha
nepBol cTpaHvue o6A0XKW) MeTannoUCKaTeNL NOKa3an Hennoxve pe-
3ynbTaThl. K13 HEKOTOPHIX MCTOMHWKOB Mbl Y3HAMM O TOM, 4TO MKUKPO-
KoHTponAepel AT90S2313-10P1 BnonHe ycToii4KMBO paboTatoT NpK Tak-
TOBOW YacToTe 20 MIu! Bo BCAKOM cAy4ae 33 BPEMA WCMBITAHWEA HK-
kakwx cBoes He Buino. A TeMnepaTtypa Gbina Ao +37 B TeHW... MprMe-
HEHWME TAKOrO OBEPKNOKKHIA NO3BOARET YBEAWHKTL PA3PEllatolLyio
cnocoBHOCTE NPY WAMEPEHKKW YacTOTL BABOE: Ha BO3Ayxe 5-TW Kone-
£4HanA COBETCKAA MOHeTA 06HAPYXMBABTCA C PACCTOAHUA okono 14
cM. OfpaTHana CTOpOHA MeAany - NOBLILLAETCA NOYTH BABOE NoTpes-
naembiid ToK. 8 Toro 4Tobbl MeTannovckaTenk NPaBMaLHO pafoTan
¢ kpapuemM 20 My, Heo6xo0aMMo yCTaHoBWTL Oxamnep JO. OpHako
oUMANBHO TAKOH PEXMM PEKOMEHADBATEL HENB3A. Bbl MOXEeTe npu-
MEHATE Ero «<Ha CBOW CTPax W PUCK»: MWKPOKOHTPOANED W3 CTPOA BLIATK
HE AOMKEH, HO HENB3R YCKDYATE BO3MOXHOCTb TOFO, HTO HEKOTOPHIE
MUWKpOKOHTponnepsl 6yayT cbouTe Ha Takol yacToTe. HanoMHWM, 4To
Atmel rapaHTupyeT pafoTty ao 10 M,

MorcKK Mbl Ha4anK ¢ NPOBEPKK peakuWy MeTannorckaTena Ha He-
MeTanIM4eck1ue NPeAMeTh, KOTOPbIe TEOPETUHECKK MOraK Obl ATk
OTKAVK - 3TO MOPCKAA BOAA, MOKPbLIF Necok, KaMHWY W T.4. PeaynbTaThl
NPEBOCXOAHBIE - HA BOAY K MOKPHIA NECOK peakuWs oTcyTcTBoBanal
HekoTopble KaMHW, 06BIYHO OCKOMKW FPaHuTa, Aasany ¢eppoMarHiT-
HbIA OTKAWK, HO TAKWE KAMHK BCTPEYANMChb HE OYEHb HACTO W NErko
pacnosHaganucek. Xyxe Gul10 T0, 4T0 beppoMarHUTHEIR OTKIVK Taloke
AABanK ¥ POCCHINKY MOHALMTOBOrO Necka (3T0 NECOK TEMHOMO LIBETA,
B KOTOPOM NPUCYTCTBYIOT COBAWHEHWA PEAKO3EMENBHBIX METANNO0E, B
TOM 4Kcne W Topua-232). Ecan cnoli Takoro necka 6bl1 He 04eHb TOA-
CTbIM, METANNOKMCKATENE 3a CHET NPYMEHEHWA COrNacoBaHHOW onTy-
ManbHOK (KNBTpaUKK NO3BONAN HOPMANBHO BECTH NOWCKK B AWHA-
MWHYECKOM peXxuMe.
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HaGope MACTEP KMWT (cerogHs accOpTUMEeHT BKIOYAST MOMTK
400 HavMeHoBaHWIA. Mx KpaTkaa xapakTepycTvka WMeeTca B Noaaun-
pekToprt MASTERKIT CD «Paauoxof61-2001-) ana camocToATe b-
HOil cBOpKKM MOXHO NpuoGpecTn B MarasauHax paguoaeranci B
BaleM ropoge. Aapeca Mara3vHoB, CrneUpanM3npyolUxcs Ha npo-
aykuun MACTEP KWUT:

YKPAUHA

"HukC", e-mail: chip@nics.kiev.ua
1. Kues, yn. 9Heapcroro socctadna, 24. Ten: (044} 290-46-51
2. pelHek “PapuonioButens”, Toprosoe Mecto Nel00

“Vimpan"”, e-mail: masterkit@tex. kiev.ua

1. Kues, yn. dertapesckan, 62, 5-A aTax.

Ten/daxc: (044) 441-67-36

2. poiHoK “Paguoniofutens” (yn.YWKHckoro, 4) Toprosble MecTa
Ne22, 43. Ten: (044} 446-82-47

"Wimsypiatiea " e-mail: mgkicg@gu.kiev.ua

1. Kues, yn.Apocnasos Ban 28, nomeleHve cep. UeHTpa
“SAMSUNG®. Ten: (044} 224-02-50, 235-21-58,

dakc: (044) 235-04-N

2. poiHok "PapuonobuTens”, ToproBoe mecto Ne35, 36.

FOCCUSA

"MuTpaKon"”, e-mail: mtk@mitracon.ru
MockBa, YipauHekuid Bynssap, A.15. Ten: (095} 937-41-03,
Ten/daxc: (095} 243-55-46

“Hun v Adun", e-mail: sales@chip-dip.ru, www.chip-dip.ru
Mockea, yn. Beresan, A.2. Ten. (095} 284-56-78, 284-36-69

“KuM", e-mail: kimkit@@mail.ru
Mockea, yn. Xpomesa, A.7/1. Ten: (095) 168-70-83

"Mera-3nextponrxa”, e-mail: info@megachip.ru,
www.icshop.ru - MarasuH aneKkTPOHHLIX KGMMOHEHTOB on-line
Cankr-MeTepbypr, yn. Bonswaa Mywkapekasn, a.41.

Ten: (§12) 327-32-71, dakc: (812) 325-44-09

"GAEKTPOMAPKET", e-mail : elektro@eastnet.febras.ru,
www.elektro.febras.ru

BnapusocTok, MapTusaHckuid npocnexT 20, k. 314.

Ten: (§152) 40-69-03, daxc: 26-17-27

"Papuomapret”, e-mail radiom@tula.net
Tyna, KpacHoapMmedckid npocnexT 7 od. 1.12
Ten. (0872) 20-01-93

"Paguorosape:, e-mail: chaterina@@pisem.net
Yceypunck, yn. Hexpacosa, A.1 Marasud 7/¢ (42341) 2-00-56

"Cawa"”, e-mail: sasha@sibtel.ru
TiomeHs, yn. Tyneckan, 11. Ten/dake: (3452) 31-10-52, 32-20-04

"PaguorexHuxa”, e-mail: wolha@online.sinor.ru
Hosocubupcek, yn.fleHuHa, a. 48.

Cnpas. Ten/dakc: (3832) 54-10-23
"Paguogetamn”, e-mail: wolna@enline.sinor.ru
Hosocubupck, yn. MNecaeanyeckasn, a. 17.
Cnpas. Ten/daxc: (3832) 54-10-23

"Papuomaraavn”, e-mail: alex.minus@norcom.ru
Hopuneck, yn. Mupa, 1. Ten/daxc: 48-12-04

“Oeneta”, e-mail: vic@nvkz.kuzbass.net, http://delta-v.chat.ru/
Hosokyaneuk, yn. MokpbiwkuHa, 16. Ten: (3843) 46-88-33
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CoBpemMeHHble MaCcCOBbI€ TENeBU3opbl

(Mpoaomxennwe. Havano oM. «PXs Ne6/2001, c.44, 45)

PaccMOoTpUM GCHOBHBIE MPUHUKMNILI paBoTbl HEKOTOPLIX Y310B, O
KOTOPBIX LWAA pedb B NepBoil YacTh aTol cTaTer. CaeayeT 0TMeTHTb,
YTO NPUBEAEHHDIE B CTaThe (PYHKUMOHAMBHBIE CXeMbI ABNAIOTCA 0606-
LWEHHBIMK, 3AaNTHPOBAHHBIMI K 00YY4EHUIO 1 HECKOAbKO YNPOLLLEHH!.

Ha pue. 4 naobpaxeHa ynpolieHHas ¢GyHKUMOHANBHAA CXeMa CHH-
Te3aTopa YacToThl COBPEMEHHOrO TiIoHepa. B TioHepax ¢ cuHTe3aTo-

Urope Bessepxnni, r.Knes

KoMnapaTopa CTaHyT paBHbIMK. To eCcTb Mexay KoadGruuMeHToM ae-
neHns K 1 HanpaxXeHWeM HACTPOIKK (Npeaen uaMeHeHrs npuiaman-
TensHo 0,5 B...30 B) cywecteyeT B3aMHOOAHO3HAYHOE COOTBETCTBUE.
W, KaK cnecTBre, KaxA0MY TeNeBU31MOHHOMY KaHany COOTBETCTBYET
O/HO W TONBKO OAHO 3HaYeHWe KO3hGUUMEHTa AENEHMA NPOrpaMMK-
pyeMoro ageavTtens.

Mo undposol ynpasasaiower

+28_+338 WK1He 1°C oT npoueccopa ynpasne-

OnopHe0 512 |™mESM

2eHepamop

L OM

L
T

Paaofiud KoMnopamop

Om zemepodunn -8 K
MoHepa T A tnenmen

HUA Ha WHTepdelc crHTe3aTopa
4acToTH Kpome WHdopMaurn o
3HaYeHUK KoadgduureHTa aeneHmns
K nocTynaeT Takxe KoaWpoBaHHas
wHdopMauna o BeIGpaHHOM Avana-
30He, KoTopaa npeofipa3yeTcd B
KOMaHAbl NePekioYeHrA Aranalo-
HOB THOHEpA. YeM MeHblue war
AWCKpEeTU3auny, TEM TOHHEE MOX-
HO HACTPOWTHLCA Ha KaHan. B Tene-
BW30pax C CUHTE3ATOPOM 4acTOThl
nprvmMeHeHe cxembl AMYC He oba-

—> Unncrruam
Ha Bopukane
MiHEPQ

unT

g P SDA >——
Im npoueCCIpa ) Yy

MHmeppeic
Lty FC

> moHepa

L

NepexmHeHue
—>  Ouonaznwob

3aTensHo.

OnvcaHHbIF BbIlLE APUHLKMA pe-
ryAVPOBKK, U FNABHOE, Nopgaepxa-
HWYA 3HAYEHS 4ACTOTH FEHEpPaTo-
pa Ha3biBaloT «¢pa3oBol apTONOA-
cTpoiKkoi yactoTbi» (BPAMY).
GAMNY Hawna WWPoKoE NPUMEHE-
n HWE B CXEMOTEXHWKE COBPEMEH-

P i

.|—>

N

HEIX TENeBK3opos. B yacTHoCTY, B
KaYecTBe BUABOAETEKTOPOB WC-
nonsayiTcAa AM-peTekTopel ©

_E’

1) aMnALMYTHEG demekmap
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MAMNY, a B KadecTBe ASTEKTOPOB
KaHana 3syka, cxemel AMYr 1 B
nexkoaepax SECAM - YM-peTek-
Tophl ¢ AM4.

Mepea Tem Kak paccMoTpeTh
OCHOBHBIE MPUHUKMEL paboTel ae-
TekTopos ¢ (PAMY, BCNOMHKYM, 4TO

L fil yacmomHywu demexmop

Pnic.5
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cofoif NpeACTaBNAT aMNAMTYA,-
Hbifi 1 4YacTOTHbIA AEeTEeKTOopbI,
BLIMOAHEHHBIE HA OCHOBE CUHX-
POHHBIX ARTEKTOPOB [(pHc. 5).0HK
LIWPOKO NPYMEHANWNCE B TENEBU30-
pax Ha MUKpOCXeMax Manol u
cpeaHel cTeneHw WHTerpauyn, a
B Aekoaepax PAL 1 NTSC cuHx-
POHHbIE AETEKTOPLI UCNONL3YIOTCA
NNA AeTeKTUPOBaHWA KBaapaTyp-

i f

P

b} udennbHoR xopokmepucmika poancibuzmowed ueny YA

POM HaCTOTHl M3MEHEHWE 4ACTOTH NPOKCXOAMT AWVCKPETHO C LIArom
62,5 Ky, 50 Ky, war 31,25 kM, OcHOBOW cYHTE3aTopa 4acToThl AB-
naeTcs (a20BbIf KOMNApaTop (B pasiK4HbIX MCTONHMKAX £ro HasbiBa-
10T Pa3oBBIM AETEKTOPOM, CXEMOW CPaBHEHWA W AaXe YacTOTHBIM
NeTeKTopoM). B kadecTBe onopHoro curHana ¢a3oBoro KoMNaparo-

a (PK), ncnonbayeTca cUrHan noaycTpodHol YacToTel 78125 u,
NOAYHEHHBIA M3 CHMrHANA OT ONOPHOrO KEapUeBoro reHepatopa 4,0
My nyTéM AeneHna ero 4acToTel Ha 512 ¢ nomowpio AeavTtend. Ha
BTOPOR [HWXHWA NO cxeMe) BX0A, (pa30BOro KoMNapaTopa noaaéTca
CWrHan, NoAyHeHHBIR 13 curHana reTepoavHa NyTeEM AeneHrs ero 4a-
CTOTHI CHA4Yana Ha 8, a 3aTeM HA nepeMeHHbIl KoahOUUWeHT aene-
Hua K. KoadduumeHT aeneHrva nporpaMMupyemMoro geautena K aa-
NAeTCA NpoLEccopoM no livHe 12C. B yCTAHOBYBLIEMCA PEXKVME YAC-
TOTa CUIHana Ha HKxHeM Bxoae ®OK pasHa onopHoit 78125 u. Mpw
NEPEKIYEHHK KAHANOB KOAMMWUWMEHT ASNEHUA NPOrPaMMEIPYEMOT0
fenntena K vamMenaeTca. Tak Kak reTepoawH TIOHepa ewe He nepe-
CTPOWNCA, TO 4AcTOTa CHMrHana Ha BHIXOAE 3TOro AenuTens (T.e. Ha
HWxHeM Bxope PK) 6yaeT oTnvyaTeCcAa OT CNCPHOM, W HanpaxeHue
owrbkr Ha BeIxoae MK ByaeT MaMeHATheA. ByAeT MaMeHATHEA U Ha-
npsxeHre HACTPOW KK Ha BLIXOAE YCUAMTENA NOCTOAHHOrO Toka (VYIT),
KOTOPOE, NOCTYNAaA HA BapuKansl ToHepa, HYAeT W3MeHATh YACTOTY
reTepoWHa Ao Tex nop, NoKa 4acToTel CUIHANOB Ha BX0Jax (palosoro

».-{acmoma HOMOAYNWPOBAHHBIX CUFHANOB
LBETHOCTH.

MpocTei Wi CUHXPOHHBbINA ae-
TekTop (CA) npeacTasnaeT coboi
3NEKTPOHHBIA {TPaAH3WCTOPHLIA)
K04, KOTOPHIA OTKPHIBAETCA YCTPOWCTEOM YNpaBneHUA B Onpeae-
NeHHbIE MPOMEXYTKY BPEMEHI Kaxaoro neproaa BXOAHOMo cyrHana.
Ecnn B ka4ecTBe YyCTPOMCTEA YNPABAEHWA MCNONL30BATH aMMIKTYA-
HBI YCWAUTENb-OTPpaHUYNTEeNL (4c. 5a), TO curHan ynpaeneHvnsa Gy-
AET COBNaAATh Mo (a3e co BXOAHBIM CUrHANOM, & KH CHHXPOHHOMD
AeTexTopa 6yAeT OTKPEIT B OAWH MCAYNEPWOA, BXOAHOIO cUrHana u
NOMHOCTBIO 3aKpbIT B Apyroi. T.e. ko4 CA B 3TOM caydae MMeeT 0A-
HOCTOPOHHICIO NPOBOAMMOCTE NOYTK KaK AVoA, B 06LIMHOM aMnanTya-
Hom peTekTope. Mpagaa, ecTk OAHO CYLWECTBEHHOE OTAVYME: ANO0A-
HBlE ASTEKTOPL! M3-3a NOYTY CAWHAKCBOH KpYTW3HLI NpAMoit 1 oBpaT-
HOW BETBM BOMLTAMMEPHOF XapakTepucTWkW Avoaa BOAM3KW Ha4ana
KOOPAWHAT He MOTYT AETEeKTUPOBATE cnabele curHanbl. Tak Xe, Kak B
AVOAHOM AeTekTope, B Toke CA nNpucyTCTBYIOT TPK COCTaBNSIOWME:
NOCTOAHHAA, BbICOKOYACTOTHAA W HW3KOYacTOTHaA. HuakovacToTHas
COCTABNAOWARA BLIAGNATCA Ha HAarpyake R, v Yepes pasaenuTensHbIi
KoHaeHcaTop C, nocTynaeT Ha BuIXoA, cxemMbl. C, - HE NponyckaeT Ha
BBIXO/, CXEMbI NOCTOAHHYIO COCTABARIOUIYIO, & Gy, - LIYHTUPYET Harpyaky
No BbICOKOYACTOTHOM COCTaBAOLLEN.

YacToTHbIA AETEKTOP MOXHO NONYHUTh, ECNK B CXEMY yNpagne-
Hva CH BeecTy ¢alocaprralolyio Lenb, COCTOALLYIO U3 Nocneaosa-
TENBHO COEAWHEHHBIX KOHABHCATOPA MANOK EMKOCTH (Cmu) 1 KOHTYpa
(LC), KOTOpLIA HACTPOEH HA HeCYLLYIO YacToTy YM-curHana {pic. 56).

EC
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Ecnv eMKOCTHOE CONpoTUBAeHWE koHaeHcaTopa Cg,, ByaeT aHauvTens-
HO 6oMblUE aKTMBHOTO COMPOTHMBASHWA KOHTYPA HA pe3oHaHcHoW Yac-
TOTE (fp), TO HANPANEHK & CMTHANA HA BbIX0AE (DAZ0CABMAOLLER LIEN
fyneT cABUHYTO OTHOCWTENBHO BXOAHOIC MpakThdecku Ha 90° T.K.
BAMAHEM KOHTYpa MOXHO npeHefpedb. Ha 4acToTax, OTAWYHBIX OT
pe3oHaHCHOW, CONpOTUBNEHWE KOHTYypa npuofpeTacT peakTWUBHBIA
XapakTep: HAXE PR3CHAHCHOW ByeT UMeTs MHAYKTVEBHBIA xapakTep,
a Ha 4acToTax BbilUe Pe30HAHCHOW - eMKOCTHOW. 3T0 ByAeT yEeAu4u-
BaTb WK YMEHBLIATE (PA30BLIA CABWUT MEXAY CUrHANAMK HA BLIXOAE W
Bxofe dasocagrratollel Leny, aeansHas XxapakTeprycTika KOTOPOoR
W300paxeHa Ha puc.58. HanpsxeHWe HA BHIXOAE CYHXPOHHOMO Ag-
TekTopa (pic. 56) HyaeT MakcvManbHbIM NPpK cCoBNaAeHUK (aa Bxoa-
HOMO 11 YNPABASKIOLLEND CUTHANOB, 8 MUHUMANBHBIM - TOrAa, KOraa aTu
CUrHanbl NPOTMECdAaaHLl, 1 ByAEeT MEHATLCA NO TOMY XEe 3aKCHY, YTO W
Hecyllad 4acToTa YM-crvrHana. HazHadeHve ocTaneHbIx AeTaneid 4a-
CTOTHOMO AETEeKTOpa TaKOe Xe, KaK B Npeablayllel cxeme.
MyHKUKYOHANLHAA cxema Buaeogerekropa (AM-aeTekTop) 1 yac-
ToTHOro getekropa cxemel ANYC ¢ @ANY B obwem yeTpolicTee yn-
paBneHva naofipaxeHa Ha puc. 6. JeTekTUpoBaHKe NPOVCXOAUT B
aHanoroBblx NepeMHox1Tenax (X). NprdeM B aMNAMTYAHOM ASTEKTO-
pe (ALl) clrHan NpoOMEXyYTOMHOK 4acToThl M300pPaXeHUA 1 ONOPHBIA
cyrHan, NocTynawwwe Ha X, cosnagaloT no ¢a3e, a B HacToTHOM {H]1)
MMeloT cABMr 90°. YTofb NONYYUTE ONOPHBIE CUFHAMBI C TOYHBIM CBK-
rom no <¢ase 90°, MCNoAL3yeTca reHepaTop, YNpasaaeMbli Hanpaxe-
HueM (FCYH), paBoTalolnii Ha 4acToTe, PABHON YABOSHHOW NP OMEXY-
TO4HOM MaoBpakeHna (76,0 My Ana TeneBK3opoB cTaHaApTa CTpaH
CHI v 77,8 MMy, AnA TeNeBKW30P0OB BBPONEKCKOro CTAHAADRTA), OXBA-
yeHHeIlt PAMY. MYH (Ha cxemax UMNOPTHLIX TENSBU30POE UCMO/L3Y-
eTcA cokpauleHre YCQO) seipabaTbiBaeT Aga NpoTUBOMasHbIX cUrHa-
navactoTol 76,0 (77,8) My, yacToTa KOTOPBIX ASNWTCA Ha 2 C NOMO-

Ao 760778 My

Pnic 6|
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COCTABNAIOLLYIO HANPAXEHWA HA Harpy3ke BJ. B coBpemMeHHbIX Tene-
BM30pax MOXHO BCTPETWTE MUKPOCXeME!, B cxemax DAMY koTopeix
YCTAHOBNEHBI IBA NApanaenbHo paboTaUIW X ABTEKTOPA: YacTOTHbIH
1 $a20BbI, 410 obecnedrBacT TOYHYIO HAcTpoRKy MYH npr 6onbluoi
nonoce 3axgarta. Y ¢ PAMY MOXHO BCTPETWUTL TaKXe B ASKOAepax
SECAM.

B nepeol 4acTr 310l cTathl (cM. pic. 1, 241 3) paccMaTpryBaIiCh
TENEBU30PH € COBMELLEHHBIM PajMOKaHaNnoM (CTapoe Ha3dBaHve -
OfIHOKAaHAaNbHbIE Tenesr3opsl). OcofeHHOCTHIO 3TVX ANNApAaToB ABNA-
eTcA T0, 410 B YM4WM obpabaTteiBaloTca Kak NpoMexyTodHAA YacToTa
naoBpakeHs, Tak 11 NepBan NpoMeXyTodHaa 3syka (31,5 MMy, - ana
OTEeMeCTBEeHHOro cTaHfapTa). JnA yMeHbleHWs BAWAHWA cvrHana
3BYKOBOTO CONPOBOXASHUA
Ha KavyecTBO W3oBpaxeHwa
ero ycunveawT B YMN4K Ha
ypoBHe He Bonee 10% oT
MaKCKUMyMa. AMNIUTYAHO-
4acTOTHaA XapaKTepUcTUKa
fANX) ¥NHM Tenesm3opa ¢
COBMELLEHHBIM pajyrokaHa-
NOM NoKa3aHa Ha pHc.7.
BTopada npoMexyTodHas
3Byka (6,5 My, - ans oTede- 0 37
CTBEHHOrO CcTaHaapTa) no-

NydaeTcd 3a c4eT HMeHW CMIHANOB NepBOIA NPOMEXYTOMHON 3BYKA K
NPOMEXXYTOYHOW M3o6paxeHWa B BUASCASTEKTOPE W BuAenaeTea B B
AW NPeABaApUTENBHOM BHAEOYCHUANTENS K NOCTYNAST HA YCUAWMTENb-
orpaHudvTens ¥M4Y3, a ganee Ha YA, [naBHBIM HEAOCTATKOM Takoro
paAroKaHana ABNAETCA: HANKHWE NOMEX B KaHane 3ByKa OT cvrHana
naotpaxeHua 1 HaoBopoT. KeTaTu, OCHOBHAA Macca TeNeBW3cpoB,
BeINyLIEHHLIX B CCCP, 3T0 TENeBKM30PH G COBMELLLEHHbIM
paanokaHanom. MoaToMy MHOMMM TENE3PUTENAM 3HAKOM
AedeKT, NpK KOTOPOM C NORBAEHKWEM THTPOB HA SKpaHe
TeNeBK30pa B AMHaMWKaX chbleH pokoT. OH BO3HWKAET B
TENEBM30PE C COBMELLEHHBIM PafvOKaHanoMm 13-3a pac-
cTpolKK KoHTypoB YIMNHY. BaavMOBAMAHWEA MeXxay KaHa-
NaMK 3BYKA W M30OpaXKeHUA NPAKTWYEcK HET B TeneBu-
30pax c napanfienbHbiM paauoKaHanom (puc. 8). B atkx
annapaTax Nepeas NPOMEXYTo4HAR 3ByKa (M43-1) Ha BxO-
Ae YN makcvManbHO NoAAaBAAETCA NOAOCOBLIM GWLT-
pom NMW. NY3-1 1 NYM (Toneko y3kaa nonoca Y4acToT
B6AMaK 38 ML) BLIAENAOTCA NONOCOBLIM (PUALTPpOM MNE3,
Yo arBaTCA B YIY3-1 v cmewrsawTea B cmecrtens CM,
roe obpasyeTca BTOpaA NpoMexyToduHaa 3syka. OHa you-
AVBABTCA 1 OrpaHYHKMBAETCA No amnanTyae B YM4Y3-I, a
3aTtem getekTvpyeTca B YA. B kadectee MPOW v NP3 me-
Unr  noneavioTes cneuvansHble v nbTpbl Ha MAB. BMecTto aByx
duneTpos MAB MOXeT CTOATE 0AVH pa3feuTeNeHbIA, Ko-
TOpbIA MMEET 3aMETHO XYALLWE XapakTepucTyukK. Paauo-
KaHan ¢ TakuM GUNLTPOM Ha3blBalOT KBasunapannenb-

HbIM.
ApyriM 0cofeHHOCTAM KaHAN0B 3BYKA COBPEMEHHBIX
TeeB130p0oB HeohX0AYMO NOCBATWTE OTASMbHYIO Ny6n-
MUTC KaWvio, y4uTeIBaA MX MHorooBpa3auve 1 To, 4TO COHW NocTe-

Pnc.7
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ou > NEeHHO BXOAAT B Hall HbiT. Tak, Hanpumep, B JoHelKe Ha

38 389) My 12-M KaHane curHan 3ByKOBOMO CONPOBOXOESHWA Nepeja-

eTCA B cTaHAapTe crveTemsbl NICAM.
(Fporomxenwe cregyer)
no, 3 yiw > TTC 3 Ha xarow ufem-ocmu
- Y3 U AproCmu
Cuznan M4
D 65MU
- 4 Ha 43
Pnic.8 M, M YA —)I ™ Y43l —)I i —> 4

Whio genuTeneid. MonyyeHHele TakuM o6pa3oMm curHanel GyoyT UMeTs
vyacToTy 38,0 My, (38,9 MMy, - ana esponeiickoro ctaHaapTa). Bpe-
MEHHOW CABMI MEXAY HUMIK COXPAHUTCA PABHBIM BPEMEHHOMY COBW-
ry MeXy WCXOAHBIMK clrHanamy Ao AeavTened, a T.k. Nepyo, npu
AeNeHUK 4acTOThl YBENWHWBaeTCA, TO (a3osbid CABWUM MEXAY 3THMU
CHUrHanaMK CTaHeT BABOE MeHblle 1 ByaeT cocTaBnaTe: 180°/2 = 90¢.
JeTekTvpyemMelld CUrHaN Ha BXOA, 4ACTOTHOrC AeTekTopa nocTynaet
4EPEe3 aMNAMTYAHBIF OrpaHUHKMTENb, a HANPAXEHWE ¢ Bbixoaa Y. ve-
none3ayeTcA Kak ynpasnaowes HanpaxeHve analrYH v MoxeT ncnone-
30BaThCA KAK HanpskeHue ownbri AMYC. MunbTpbl HY2KUX YAcToT
(PHY) Ha BbIxoae Y1 3apa0T HeoBXOAKMYIO UHEPUWOHHOCTE TAMY
1 cxembl AMYC. BHY Ha BEIXOAE AaMNAKTYAHOrO ASTEKTOpA, Nponyc-
kaa MNUTC w cvrHan BTopol NpOMEXYTOMHOW 3ByKa, noaasnaeT BY-

Moanvcka Ha Benopycckue XypHanbl «PasnomcOutenss v
«Papgnomotutens. KB 1 YKB» 3a 84 rpH. B rog ¢ nepecsin-
K0# o Ykpaure.

Mlpeanaralo TakxXe yHUBEPCANLHEIE SAEKTIOHHLIE LKANK A8
TpaHcusepos g0 60 MIy v sactotomepm ot 1My o 117y,
Tenegon B Knese: {044) 4751923,

PHIHOK «Paayomobytens» (ya. VuiHcxoro, 4),

Toprogoe macto Neb2.

Moqroswi aapec: 03194, Knes-194, asm 352/1,

hexren Kapen Meopriesuy.
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AUDIO HIGH-END

JlamMnoBbI Kanengockon

{pogonxenue. Havano oM. «PX»> NeZ2, 3, 4, 6/2001)

MepcneKTUBHLIM HanPaBASHY eM Pa3BrTHA
NaMnoBbLIX YCUAUTENEH 3BYKOBOW HacTOTH
ABNACTCA NpUMeHeHWe namMnel 6M3C B AByX-
TakTHO-NapannensHol cxeme, Honee vagec-
THOW NojA, aHrMMACKMM HassaHwemM Push-Full
Parallel wvnv npocto PPP Circlotron (He ny-
TaTe LUMPKIOTPOH C LMKNOTPOHOM - noche-
JHWIA 13 oBnacTy aaepHoi dmankr). Noapos-
HO NPWHUMN paboThl TAKCrO yeuauTena el
n3anoxeH B [Cyxor H., Wupoxor B. Jlamnw v
3syK: Hadan B Byayiee Wt «HOBoE - 9T0 XO-
pouro 3abuitoe crapoes. «Paguoxobfiu: Ned/
1998], TaK 4To OCcTaHOBKUMCA Honee noapod-
HO HA TeX HIDAHCAX, KOTOpHIEe HeolixoAKnMo
YYUTBIBATL NPY CAMOCTOATENBHOM KOHCTPYMW-
POBaHUK NOACHHBIX CXEM.

Tak Kak aTa cxeMa ABYXTaKTHaA, TO BLIXOA-
Hble AaMnbl MoryT pafioTate B NoHom 13 knac-
coB A, AB v B. PaBoure pexvmMel namn
MOXHO B3ATb U3 TAB AL, PEXUMOB, DEKOMEH-
AyeMblX AN8 KNaccW4ecKoro NocTpoeHWa
JBYXTAKTHOrO Kackaaa. MNockonsky B LMPKIOT-
POHE OKOHEYHBIE NaMnbl BKAOYEHB MEXAY
cofioli No NOCTOAHHOMY TOKY NOCAEA0BATENb-
HO, a No NepeMeHHOMY napannensHo, To on-
TUMANBHOE CONPOTHUBAEHWE HAMPY3KK CHYKA-
eTcA B 4 pa3a npoTVe pekoMeHayeMore ans
0ObIYHOW ABYXTAKTHOW cxembl. Mo aTol xe
NPU4KHE 3KBUBANEHTHOE BHYTPEHHES Conpo-
TMBAEHKE NaMMbl CHYXAETCA Takke B 4 paza
{ANa Kaxaol oTAeNbHO B3ATOW - B ABa pa3a),
aMNIKTYAA HANPSKEHWA, ASACTBYIOLLEND HA
nepeu4Hol obMoTKke TpaHcdopMaTopa,
yMeHbllaeTca BABOe. Takve ocoBeHHoCTH
Kackaga ynpowaT KOHCTPYKLUMIO BbIXOAHO-
ro TpaHcthopMAaTopa W CHIDKAIT TpefoBaHka
K ero Ka4ecTBy.

CTpyKTypa ABYXTAKTHO-NApannensHoro
Kackaga no3soafeT AnA ero corjacoBaHua ¢
HW3KOOMHOK Harpy3kol NpUMEHATE aBTo-
TpaHchOpMaTOpHBIM BbIXOA,. O cpaBHEeHWIO
¢ 0Obl4HOM TpaHChOPMATOPHOR CXeMoli Ta-
KOE NOCTPOEHWE BBIXOAHOW Lenn ofecnevm-

BaeT NoNy4eHWe 3HAYUTENbHO MEHBLIKX da-
30BBIX 1 AMMIWTYAHO-4aCTOTHBIX MCKAXEHWIA
Ha BepxHel rpaHvue pafovero aManazoHa.
MoaToMy He pEKOMEHAYETCA 3aMEHATH ABTO-
TpaHCGhOpMaTOPHOE BKIKOHEHWE HA 3KBUBA-
neHTHO® TpaHcdopmaTopHoe. MNpu BHfiope
AvameTpa NpoBOAOE ANA W3rOTOBNEHWA Ka-
TYWKK BHXOAHOMO TpaHchopMaTopa Haao
NOMHUTL, HTO aMnavTyaa Toka, NpoXoaalle-
ro no obMoTke, HyaeT BABoe Honblue, Hem
npy paboTe B «K1ACCMYECKOW» ABYXTAKTHOW
cxeme. OctaeTcA A0GABKTE, 4TO AAA N TaHWA
younuTens, cobpadHoro no cxeme Circlotron,
TpefiyeTcA aHoAHbIN TpaHc(opMAaTop, UMEto-
WK ABEe OAMHAKOBBIE W30AWPOBAHHBLIE OPYT
OT Apyra 06MOoTKI.

MpuMep NpakT4eckol peanv3aumy AEYX-
TaKTHO-NapannenbHOro Kackaaa Ha namnax
6M3C B ycunWTene 3BYKOBOW 4ACTOTHI NOKa-
3aH Ha puc. 28, BxoaHOK cvrHAan Yepe3 paz-
AenuTenbHul kKovaeHcaTop C1 nocTynaeT Ha
NpeABapYTENbHBIN YCUAUTENb HANPAXEHS,
KoTopbIh coBpaH Ha Tproae VL1.1 Tuna 6H8C.
OH rmeeT koaddrureHT yernedwa 10. Yon-
NIeHHOE HanpaXeHWe CHUMAaeTCA ¢ aHOJHON
Harpy3kK R2 11 nogaeTea 4epe3 C2 Ha kaToA-
HbIA NOBTOPUTENL, BEINOAHEHHBLIA HA BTOPOW
NonoBKHKE namnbl VL1, PexumM paboTsl aT0-
ro Kackaaa aapaeTtcs peavctopamu R7, R6B
£ro KaToAHOoK Leny. Pe3ancTopom agToMaTtK-
4yeckoro cMeleHus R7 onpeaenaeTcs Ha-
YaneHeF TOK Yepe3d Tproa VL1.2, 1.e. nane-
HUE HanpaXeHWA Ha peancTope R6, a Takke
NONOKUTENBHBIF NOTEHUMAN HA KATOAE AaH-
HOro Tproaa. 3T0 B CBOK OYepeib 3aJaeT no
NOCTOAHHOMY TOKY paboqui peskuM namnbl
¢a3zorvHBepcHOro kackaga. Takas BOIMOX-
HOCTH CcYlLIeCcTBYET Hnaroaapsa TOMY, 4TO CBA3b
MeXY 3TUMK Kackagamy HenocpeacTBeHHaq
- ranbBaHW4ecKasn.

CobcteeHHo dazonHBepTop cobpaH Ha
namne VLZ tvna 6HBC v npeacTtaBnaeT co-
fol oaHy W3 pasHoBWAHOCTER napadaaHoi

Cranucnas CumyskuH, 1. AmHesck JflyraHckoi obn.

cxeMel. XapakTepHol ocofeHHoCTBIo erc no-
CTPOEHWA ABNAETCA NMTAHWE AHOHBIX LiENE
Kaxaore v3 TPUOAOB NaMnbl OT Pa3HblX BhIN-
pAMKTENeid. NMpoTHBOMAIHbIE HANPAKEHWA
yepes pasgenvTenbHble KoHaeHcaTopbl C6 KW
C7 nocTynaT B LENK yNPaBNSOLLNX CETOK
BBIXOAHBIX laMn. 3TW Leny coaepxat conpo-
TYBAEHVA yTedkn R14, R15 (3T pe3ancTopkl
ofwpe gnAa ofiemx naMn Kaxacro naeva) u
aHTWNAapa3vTHeIe anemeHTsl R16, R17, R20,
R21 - oHY onA Kaxaol M3 OKOHEeYHbIX Jamn
WHAMBUAYANBHBIE.

BrixoaHOV Kackajh NOCTPOEH NO CXEME C
ABTOMATV4ECKKM CMELLEHWEM 32 CHET Naje-
HWA HanpaxeHwa Ha peavctopax R18, R19,
R22, R23, BKNOYEHHbIX B LLENK KATOA0B 1amn
VL3-VL6, v paboTaeT B pexuMe knacca A.
Kaxaplh 113 5T pe3rcTOPOB 3allYHT POBAH
3NEKTPONUTHYECKUM KOHAEHCATOPOM EMKOC-
Teto 220 mrd> (C8-C11). Takoe nocTpoeHue
OKOHEYHOTO Kackafa COBMECTHO C UCMONL30-
BAHWEM VHAVBKAYANBHOMO AN KAXA0H nam-
Nkl TOKOOTpaHW4MBaloWero peancTtopa (R24-
R27) n03B0AAET B 3HAYUTENBEHOW MEDPE KOM-
NeHCKPoBaTh NPOM3BOACTEEHHO-TEXHONOMM-
yecknli pa3fpoc NAaMNoBbLIX XApaKTepUCTIK.
W xoTa paccMaTpUBaeMbIl YCUNWTE b HE OX-
BaveH netneit obuwelt O0C, TeM He MeHee,
AOCTWUTaloTCA BBICOKME TEXHMYECKHE XapaK-
TEPUCTHUKU, A K NO 3BYHAHKWIO OH HE YCTyna-
eT nojasnAlowemMy GonblIVHETEY «Kunobak-
coBex» High-EndoBugs:

MAKC. BbIX. MOWHOCTD .....vvvvee..e. 35 Br,
KOBP(-T rapmMoHKYK NPK BEIXOAHOR MOLLIHO-
cTW 20 BT He NPEBLILIAET .....veevnen.n.. 1,3%,

A-H pafoyrx 4acTOT NpK HepaBHOMEPHOC-
M AYX He 6onee 2 a6 ... 20Ty, - 50 kML, .

Tok, noTpefnaemMblil YCUAUTENeM OT Kax-
JA0T0 UCTOYHWMKA aHOAHOIO NMUTAHKA NPU MaK-
CUMANBHOM BBIXOAHOKW MOLLHOCTI, COCTaBARA-
eT okono 170 mA.

BbIXOHOI aBTOTpaHC(OPMATOR W3ro-
ToBNeH Ha Ha3e MArHWTONpPoOBOAA TUNA

Pnic.29
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MN25x50x120 w3 neHTbl TOAWWHOR 0,35 MM,
OH vMeeT ciepylolKe reoMeTprHeckne xa-
paKTEPKMCTHEK: padMepsl okHa 40x120 mm,
naowaab okHa 48 cM®, cedeHve ctaan 12,5
CM?, cpeHan AnrHA MarHKUTHOW CYI0BoW K-
HUK 39,8 cM. B kpaliHeM cnyyae, MOXHO B3ATb
cepAeYHIK 0T TeNeBU 3MOHHOIO TpaHcdopma-
Topa nuTaHwA Tvna TC-270, KoTopblid nMeeT
Takve xe pa3Mepbl. MpyU 8TOM HECKONBKO
YXYOWAETCA KA4ECTBO YCUAWTENA, B 4ACTHO-
cTK cyxaeTca pafiodas nonoca B obnacty
BBICLUWX 3BYKOBLIX 4acTOT BCeACTBUE NOBLI-
LWEeHHBIX NoTepk B cTand. OAaHaKo cyMTalo
HEOBXOAWMEIM 3aMETHUTh, 4TO LIMPKIOTPOH (K
TO/ILKO OH) BCE XE A0AYCKAET TAKYI0 3aMeHy.
Bca 06MOTKA BLIXOAHOMO aBTOTpaHcdhopmMa-
Topa pasMelleHa Ha ABYX KaTyllKax, koTopble
HAMATBLIBAIOTCA COBEPLUEHHO OAWHAKOBO.
06MOTKA, K KOTOPOK NOAKNYASTCA Harpya-
Ka, BbINOJHAETCA npoBoaoMm M3B-2 1,48 4
cnos no 56 suTtkos. O6Uee KOAMYECTBO BUT-
KoB 224. OTBOALI AcnatoTeA oT 112-ro BUTKA
(0-1,0'-1 - pna 4 Om; 138-ro (2, 2") - pna B
Om; 159-ro (3, 3') - ana 8 OM; K 224-My BUTKY
NOAKMIYAETCA HArpyaka conpoTueieHwem 16
Om. O6mMoTka 4-5 (4'- 5') pasbuta Ha age
cekuyi no 520 BUTKOB. Kaxaaa 13 cekuni
HaMoTaHa B 5 choes nposogom M3B-2 0,75
MM, KONMHECTBO BMTKOB B cnoe - 104, LWvpiw-
Ha cnof okono 100 mm.

MNopaaok pasMelleHs 06MOTOK B KaTylLI-
ke TpaHcdopmaTopa nokasaH puc.30. Mpwu
cHopke TpaHcgopMaTopa KaTyLLKK OpUeHTI-
PYIOT APYr OTHOCUTENBHO ApYyra TakuM obpa-
30M, 4yTOOHI NOCAE CoeAMHEHNA BLIBOAOB 0 1
0' nonydmnack eauHas 06MOTKA, UMUTUPYIO-
1A% YKNaaKky npoBoja Ha Tope. MpaBuib-
HOCTb cHopkKk TpaHcdopMaTopa NpPoBEPAET-
cA 04eHb nNpocTeiM cnocofom. Mocneaosa-
TENBHO ¢ 0BMOTKOM COEAVHAIT TaMMy Haka-

NYBAHKWA HanpsxeHrem 220 B MOWHOCTEID
200-300 BT v BKAOMalOT B ceTb. JlaMna,
BCMbIXHYBLIAA Ha NOMHLIA HAaKan, roBOPUT O
TOM, 4TO KaTylKK paboTaloT B NpoTvBodase.
B Takom caydae TpaHcdopmaTop pa3tivpaloT
W OOHY W3 KaTylweK pa3sopaqvBaloT Ha 180°
OTHOCUTENBHO APYroi (ecn CMOTPEeTb Ha
TpaHcdopMaTop CO CTOPOHBI OKHA CEPAEHHK-
Ka, TO BLIBOABI, KOTOpLIE ObiAK cnpaga, Aon-
¥HBI NEPEMECTUTBLCA BNEBO U HaoBopoT).
Mpwr cHopke BEIXOAHOrO TpaHcdopMaTopa
Ha TOpUpbl NONOBKHOK CEPAEHHWKA, KOTOpBIE
NpUReraT Apyr K Apyry, HeobxoarMo, npu-
yem aenatk 910 OBA3ATENIBHO, HaHecTu
TOHKWEA CNOK MarHKMTHOrO Naka W TOABKO NOC-

oBm. 4-5 (4'-5') cexu.ZH_.,(l'_S'lS.)
A o6m. 4-5 (4"-5") CeKU. 2 mup ¢ 4 (4)
0BM. 3-4 (3-4') - >
3 [1) obm. 2-3 obm. 1-2 2-;[2 !
(2°-39) (1'-2°)
K H o H 1 l1')
H - »
odmM. 0-1(0-1")
(S »
I o6m. 4-5 (4°-5") CeKLl.] cdm 1 0 (D)
06M. 4-5 (4'-5') CEKLL.1 rem u|__

[Pric.30]

ne 3Toro0 MOXHO CTAHYTH MAarHUTOMPOBOA.
MarHWTHbIF NAK FOTOBWMTCA HA OCHOBE NOPOLU-
Ka Kap&oHWNBHOr O Xene3a, KoTopuIK NpuMe-
HABTCA B PA3V4YHBIX 3NEKTPOMEXAHKYECKIX
yCcTpolcTBax, 1M HUTponaka Mapku HLU. Bo
BpPEMA NPUrOTOBAEHUA Nopolick AofasnAeT-
cA B 1aK HeGONBLUIKM MK NOPLMAMK NPpKY HEMpe-

AUDIO HIGH-END

PBIBHOM MEpeMellnBaHK A0 NOMYYeHWA of-
HOPOAHOW MACChl KOHCK CTEHUMI XWAKOW CMe-
TaHbl. MoaydeHHyYo cMeck HeobXoarMo cpa-
3y Xxe B TeyeHue 2-3 MUHYT MCNOAb30BaTh.
MpyMeHATb AN NPUFOTOBAEHWA MArHUTHOMO
naka kneld Tuna b®, KC, «Mapc» naw um no-
nobHble, a TeM Honee aNOKCUAHBIN, He peKo-
MEHAYI0, Tak Kak MoxeT noTpefosaTbca paa-
fHopka TpaHcopMaTopa, Y4TO B TAKOM Cry4ae
caenate GyaeT BecbMa 3aTPYAHUTENBHO. MpK
oTCYTCTBUK (habpr4Horo nopotuka kap6o-
HWABHOMO Xene3a ero He CRoXHO NpPUroTo-
BWTb caMomy. [na aToro Heobxoaumo cep-
OEYHWK 13 KapBOHWUNBHOTO Xeneaa UaMeslb-
YUTb NPK NOMOLLKM HAA(GKAA WA NPOCTO paz-
[aBWTh B naccaTukax. MpyMeHaTe ana aTol
onepauri HaxaaYHyio ByMary unu abpasue-
HbIA KAMEHb HESBL3A, NMOCKOABKY B MOPOLUOK
MOFYT MONacTb A0BOABHO KPYMHbIE W O4EHb
TBEPABIE NOCTOPOHHMUE YacTUUBL. Camo coboi
pa3ymeeTcd, 4TO W3IMEenbyaTh CepAgYHKK
HaA0 Kak MOXHO TOHbLIE W, T.K. OH UMeeT
HeBonblLYD NPOYHOCTL, cAenaTtk aTo HyaeT
COBCEM HECNOXHO.

HanaxueaHue ycunutena ocobeHHocTel
He nmeeT. BHavane, Kak ¥ 06b4HO, YCTaHAaB-
NMBAIOT PeXrMbl paboThl TAMM N0 NOCTOAH-
HOMY TOKY, Aajee CUMMEeTPWpPYIoT (hal3oWH-
BEPCHBIW Kackaa Ha JacToTax 100 My, v 18-25
K'y. EanHCTBEHHOE cneundryHoe WMEHHO
AR UUPKIOTPOHA OTAWYKE 3aKMioYaeTcs B
TOM, 4TO A8 NPOBEPKK OKOHEYHOM CTyMeHW
YCUNUTENb BEPTUKANBHOrO OTKNOHEHWA OC-
uuwnnorpada pomkeH wMeTs anddepeHun-
anbHBIA BX0OA, KOTOPBIA NOAKMIOYAETCA K Bbi-
x0aHoM 06MoTKe (AONYCTUM, BLIBOALI 1 1 1')
aBTOTpaHchopMaTopa.

{Ipoaomkete caeayer)

dbx, komnbroTep n MP3

loseiweHne ka4ecTsa UnGPOBLIX KAHAN08 3BYKO3aNMNCH MOXHO PELLaTE «8
nob», kak ato genaetca 8 DVD-audio - noseitiedneM paspaaHocTi KBEHTOBA-
HI1S 110 ypoBH 4o 24. Ho aTo Aoporo. B ctaTee npeanoxedo Goiee Aeiesoe
peLIeHNE MOBLILLEHUT GKBNBANTEHTHOMH PaspRAHOCTH 0Bbi9HLIX 3BYKOBbIX KAPT
A0 26-28 61T 11 320AHO «NOAYMCTKI» XapakTepHelx and [TK wyMos v apTedak-

708 MP3-KCALKGS.

JymMaeTcqa, 4TO HadBaHWe 3TOW cTaTbK 3a-
CTABWT XOTA Bl APOYNTATE € KOMMNbIOTEPLLW-
KOB, pafoTaloLWy X Co 3BYKOM, TaK KaK y aBTo-
pa MMEIoTCA COMHEeHUA, 4TO UMK Bbina npo-
ynTaHa cepua ctateid H.Cyxosa, NocBALLEH-
HafA WYMONOAABMTENAM: BEAb PeYb WNA, B
oblemM-To, © NPYMEHEHWKY KOMNAHAepOoE B
TeXHVKE aHanoroRoi MarHMTHOW 3anvck. Ho
koMnetoTep (PC), oCHAWEHHLIA 3BYKOBOW
KapTOl, No cyTK Aena ABNAETCA LKM(pPOBLIM
MarHWTOGOHOM {C 3anKUCbIo HA XeCTKUIA Mar-
HUTHBIA AKMCK) C NPYCYLLMKY EMY HEAOCTAT-
Kamu': WyMbl (B CAy4ae NpUMEHEHWA HEeAoPO-
TMX «<KMTANCKKX» 3BYKOBBIX KAPT), «“XEeCTKOC-
TW» UMBPOBOro 3By4aHVa 1 1.4, Bnpodem, o
3TUX ABAEHMAX HEOAHOKPATHO NKcanock, K
C HWMW 3HAKOM MpaKTUHeCKW KaxAabld, KTo
WMEeT Kakoe-n1uio oTHoWeHKe K LWhpOBo-
MY 3BYKY.

Mepen Tem, kKak onvcaTs NpYMeHeHKe dhx-
cOBMecTUMoro koMnanaepa YHUMKOMIM [1,2]
COBMECTHO C KOMMbIOTEP OM, OCTAHOBKMMCA HA
aHanvae erc paboTel, OCHOBAHHOM Ha AfW-
TENBLHOW SKCNAYaTaUKK OHOro B COCTABE KAC-
ceTHoro marbvTodgoHa {cxema YHUKOMIMa
Bbina niofeaHo NnpeaocTaBneHa asTopy H.Cy-
XOBbIM eWwé B 1993 roay). Ana Ha4ana Geina
W3roTOBNEHA NMPWUCTABKA K KACCETHUKY, CXe-

Ma KOTOpOW nNosTopAna npaktudecky 1:1 [2].
PeayneTaT 0Ka3anca 04eHs BNEeYaTnRloLWKWIA,
HO OBHAPYXUANVCE W HEKOTOPRIE «Y3KWE» ME-
cTa, Kacawulreca ero akcnnyataumu. Cpasy
6bIT0 OTMEYEHD, YTO MPKW 3anMCcK HA3KWE Ya-
CTOTHI OLLYTMMO 3aBanMBaoTca. MNporcxopmT
3T0 M3-3a HeAaocTaToMHOW emkocT C8 [2].
MNonoxeHwe yoyrybnseTca Tem, 4To 3TOT 3a-
Ban NpW BOCMPOW3IBEAEHU KOMNAEeMeHTap-
HO He obpabaTbiBaeTca. Jpyroi HeaoCTATOK
- NOABNEHWE HEKOTOPOW «3a%aTOCTH » 3BYHa-
HWA HA CPEeAHUX 1 GOMbLIWX YPOBHAX 3an1cH,
cBA3aHHOM ¢ anroprnTmMomM padoTel dbx Il (co-
BMECTHO C KACCETHBIM MArHUMTO(hoHOM), Ka-
KOBbIM, NO cyTW Aena, AasnaeTca YHVKOMIN.
BrocnencTBMKM 3TOT HeAaocTaToK Bbin yeTpa-
HEeH NyTeM BBEAEHWA Kackada crnekTpanbHo-
ro ckoca, No3arMCTBOBAHHOMO M3 CXEMOTEX-
HWKK Dolby-C (a Takke «Komnavaepa-20»,
2C/K KTO ero NoMHUT). Beino Takke obHapy-
XEeHO, 4TO B peXvMe 3anvcy Ha Honelunx
ypoBHAX (Bbile O AB) YHMKOMIM cknoHeH k
CcamMoB03BYXASHWIC HA YNBTPAIBYKOBLIX Yac-
TOTax. 3TO NPOUCXOAUT KM3-3a TOro, 4TO KO-
addrureHT nepepadn no netie O0OC name-
HaeTca, 1 QY DAZ.1 oka3wiBaeTca He OnTK-
ManbHO ckoppekTUpoBaH emkocTelo C7. C
NpYroli CTOPOHB!, OHA AOMXHA HbITh KAK MOX-

Esrenwi Jlyxun, r.foneux

HO MeHbLE, 4TOOB! HE CY3WTh HACTOTHBIA Au-
anasoH. Mpy KoMMYTaUYK PEXMOB «3arChb
- BOCNPOW3IBEAEHWE» LWENHKW BCE-Taky BO3-
HWKAIOT - W3-3a TOro, 410 emkocTs C8 B pe-
XUME BOCNPOW3BEAEHWA OOHWM KOHLOM
NPaKTHU4ECKK «BUCUT B BO3AYXE», B PE3YNb-
TaTe Yero NPOWCXCAMT ee pa3paj Hepes co-
NPOTKBNEHN A YTEHKI. KaK M3BECTHO, He3aps-
¥EeHHaq eMKOCTe B MOMEHT KOMMYTauuy
npeacTasnaeT cofol nepemMbluky. Tak Kak Ha
BbIXOAE onepaLyoHHUKa NPakTUHECKW BCeraa
£CTb KaKOK -TO NOTEHLWAN, TO NP NOAKMIOHE-
HUKM eMKOCTK K «<3emne» QOC yeunutens paa-
PHIBAETCA Ha BPEMA 3apaaa 3TOH EMKOCTH,
4TO U NPHUBOAMT K NOABASHWIO LUENHKA Ha Bbl-
xone. MNpy HacTpoiike YHUKOMMa 6611 0b-
HapyxeH elle OAWH HI0aHC! HEeNWHEWHOCTb
3ABKM CMMOCTH KoAdiprupeHTa nepeaaqn DAL
OT NONOXEeHWA ABWXKa peavcTopa R42 - B
ofnacti ero BonblIMX 3HaYeHWl (Bonee no-
NOBWHBI HOMWHANA) KOADPUUKMEHT YCUNeHWA
HM3MEHANCA HE3HAYUTENBHO, A No Mepe nepe-
MeLLEHNS (B CTOPOHY YMEHBLUEHWA) YCUNEeHWe
pe3aKo BO3pacTano, 4To NpPUBOAMA0 K Heob-
XOAMMOCTK O4eHb TWaTeNbHOW ero ycTaHoB-
kK. Bee 8T HeaocTaTKK BbIIK BNOCNEACTBK
YCTPaHeHbI.

Tenepk nepelaem K npuMeHeHuio ¥YHH-
KOMMa e PC. A onpofosan HECKONLKO 3BY-
KOBBIX KapT cToMMocTbio $10-20 , T.k. no3so-
Tk cebe 6onee «<HaBOPOYEHHYIC» HE MOTY.
B nepeyio o4epeab BHYMaHWE ofipallancch
Ha AYX 1 ypoBeHb WymoB. MNpocaylveaHwe
NPOBOAWNOCE KaK HA BBICOKOKAYECTBEHHbIE
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cTepeoTenedoHbl, TaK W HA 3-NONOCHbIE ak-
TMBHBIE AC (ABOMHOE «MOHO», B CH 1 B Ka-
Hanax ¥YM34 Ha noneswkax, nonoca 30 -
18000 lu). KapTta ALS-120 Boofle He Bbl-
NEPXUBAET HUKAKOW KPWMTWEKW (PAaBHO Kak W
ESS-1868), 6onee-MeHee npuemMnemolt oka-
3anack ESS-1869, Ho y MeHRA OHA HOpMABHO
paboTtana Tonbko B Windows-95, a B
Windows-98 BOZHMKANK BCAKKE «XDIOKK» NP
nepeMeLLeHU MbllK, OTKPBIBAHWK / 3aKphl-
BaHVM OKOH KW T.A. Kpome Toro, Windows-95
MOra MHOrAAa «MoTEPATL» IBYKOBYIO KapTy, 1
NpYX0AMNOCE 3aHOBO YCTaHaBAWBATh ee
npareepsl ¢ CD, 4To npoxoAwno He Bcerga
rnasko.

B Windows-98 xopoweld okazanack kapTa
«Crystal», HO ¥ nonaelieroca 3xk3eMnaapa
6e1n novemy-To pasbananc 3 Ab Mexay ka-
HanaMmu. MNMpy NoONLITKE YCTAHOBWMTE €€ B
Windows-95 npu 3arpyake aparisepa ¢ CD
PC npocTo Harnyxo 3aBrcan. HakoHel, moid
BLIGOp OCTAHOBWNCA HA HeAoporo# kapTe
«Yamaha OPL-3» - Hennoxaa AYX 1 HW3KWR
YPOBEHL WYMOB (-73 AB, naMepanock 4epea
GunbTp M3K-A). HeobxoarMo OTMETUTh, 4TO
WHAWKATOPBI YPOEHA B 3BYKOBLIX PeaakTopax
{CoolEdit , Sound Forge) nvkoebIe {aaxe qe-
pecYyp NYKOBLIE) W AAIOT 3aMeTHO Bonbluve
noka3saHuA. Bbin ofHapyxXeH HeBonblIoK 3a-
Ban Ha BY {nopaaka 3 aB), HO ero MoxHo
CKOPPEKTUPOBATEL CNeurantHbIM GUBTPOM (0
KOTOPOM pedb NoRAET Noaxe).

PC co 3ByKOEOR KApPTOW, KAK yXE TOBOPK-
nock, NpeacTaBnaeT cobold undpoBol Mar-
HWTOPOH C NPaKTUHECcKK KagansHoR AYX 1
®YX - naeansHble yenosuwa [2] ona npumMe-
HEHWS BCEBO3MOXHbIX KOMMAHAEPOB, B T.M.
dbxur YHUKOMMa. AuHeiHocTb 16-paspag-
HOM 3BYKOBOI KapThl C TAKMMK KOMMNAHAE-
paMy peanbHO NOEbLILLAETCA A0 SKEMEANEH-
Ta 26-28 6uT, 4TO BHILLE, 4eM B DVD-audio.
Ana Toro, 4TofLl BTOPOH pa3 He HACTYNUTE

Ha rpabar, cBA3aHHbIe ¢ aKkcnnyaTaumei dhx
11 {YHMKOMDMa) B annapatype MarHWTHOM 3a-
nwew, Gbin pazpatoTad cneuuanbHbii Bapu-
aHT YHMKOMMa ana paboTel COBMECTHO C
PC. B yacTHocTW, 661 BEIBpaH anroputM pa-
6otbl dbx | {T.e. BapraHT ANA KaTyllEYHOro
MArHWUTOMOHA). BeINK YCTPAHEHH TAKKE BCe
NepeYUcneHHbIe paHee HEAOCTATKK .
MpuHyunuansHan cxema YHWUKOMMN-PC
nprveeaeHa Ha puc. 1. Kak BWIHO U3 CXeMbl,
NPOW30LIK HEKOTOPLIE M3MEHEH WA (Mo cpaB-
HeHWio ¢ [2]). YYBCTBUTEABHOCTE NO BXOAAM
ocTanace npexHeld (-10 b, 245 mB), Ho ee
MOXHO CAenaTk 04eHb NPOCTO W MHOW, BANOTL
A0 2 B, NyTEM W3MEHEHWA HOMWHANA BCETO
oaHoro peaucTtopa R1. KpoMe Toro, ee MOX-
HO cAenaTk pas3Hol ANR BXOAO0B 3anUcK K
BOCMPOW3BEAEHWA, AN1A 4Ero A0CTAaTOMHO CUr-
Han NoAaBaTh Hepe3 ACNONHWUTENBHBIE pe3K-
cTopbl. Hanpymep, ecnw Ha BXopa, 3anvcy no-
AAaBaTth cvrHan 4epe3 peavctop 36 kOwm, 1o
YYBCTBUTENBHOCTL CHWanTea oo 0 ab (775
MB). 3T0 MoXeT ObITh NoNe3HbIM NP 3anrcK
¢ CD-nneepos, ¥y KOTOPLIX BEIXOOHOE HaNpA-
KeHWe aocTraeT 2 B. YpoBeHb Ha NMHERHOM
BeIxoAe {1 BuIxoae 3anuvck) npuHat 0 ab, Tak
KakK HobLUIKMHCTBO ¥YM3Y MMeeT 4yBCTBUTE b-
HocTb 0,5 ...0,8 B. MaBbITOK HanpaXeHWa Ha
BHIXOAE 3anKcK (B ciyv4ae HeoOXoAMMOoCTH)
MOXHC NOrackTe BHELHWM AENUTENEM.
Tenepb Honee NOAPOHHO 06 NIMEHEHWAX.
KomMMyTauma BeIXOAHBLIX curHanos ¢ DA1.1u
DAZ npovcxoanT nocne aenwtensi RYRE w
R12-R14, B cBA3W ¢ 4eM oTnana Heobxodu-
MOCTb B NPUMEHEHKK TPAH3WUCTOPHBIX KNHOYER
VT4, VT5 [2], a Ha BRIXOAE KaHana Bocnpo-
W3BE/EHIA ANIA CHXKEHWA BBIXOAHOMO CONPO-
TWBAEHWA W BAUAHWA Kabens noctasneH Gy-
thep DA4.1. 3asan HY npr 3anvcy yeTpaHeH
yeenudeHreM C2 ao 2,2 Mk®, a wenyky npu
KOMMYTALKK PEXUWMOB 3an1Cb-BOCNPOK3BE-
AeHve ylupaloTes peavctopom R4, nopnep-

KWBAKLLLWMM 3apaa, koHaeHcaTopa C2. CKoH-
HOCTE K CAMOBO30YNASHWIO B PEXMME 3anK-
CK yCTpaHeHa BBeeHKeM koHaeHcaTopa C3.
HomuHane uenn O0C DA1.1 (R5, RB) name-
HEHBI, TaK KaK B pexwviMe 3anurck Ha R6 nopa-
eTca yxe ocnabnednulid (Ha 10 aB) curnan.
YecTaHoska «0» Todkn (0 aB) Ha BeIXOAE KOM-
naHaepa nNpow3aBoAWTCA peancTopom R13.
K4 Ha cxeme nokasaHs! YNPOLLEHHD, KX
MOXHO peanuaoBaTe Ha 547KM1, 190KT20M,
TpaH3wncTopax KMN301. Uenwn koMmyTaumn
KMOYelr Ha cxeme He noka3dadsl. Npy 3anuck
paboTaloT ko4 52, 83, a npr Bocnpor3se-
AcHuK - S1, S4. S6 BKIIOYAET PEXMM KOM-
naHaepa, a S5 - BeIKNOYaeT. VIaMEeHW NvCE HO-
MWHANB NOACCOBOre GUALTPA, BEINONHEHHO-
roHa VT1: ero nonoca ctana 20 Muy,...20 KMy,
4To COBCTEEHHO U MPWBEN0 K W3MEHEHWIO an-
ropvTma patotsl dbx Il Ha dbx |

LA HacTpoitkK noHaactuTeA reHepaTop,
ocuKanorpad 1 BoneTMeTp. HacTpoiika kom-
nanaepa fJOoBONBHO NpocTa. Ha Bxop nogaeT-
CA CWMIHAN ¢ BHelWHero redHepatopa {1 kM),
BK/IOMaeTCA pexumM socnp., LN - seikn. Ha
BbIXOAE YCTAHABAMBABTCA ypoBeHb 0 A6 (775
MB) nyTeM perynvpoBKK HanpaxeHKWa Ha Bbl-
XoAge reHepaTopa. 3aTem BKIKHAOT WyMono-
HUXeHWe W peanctopoM R13 aofreaioTca
TAKOro Xe HaNnpAXeHWs Ha Beixoae. Mpuy He-
BO3MOXHOCTW BLICTABUTE TAKOE Xe HanpaxXe-
HWe (3TO, KaK NpaBWo, 3aBUCKT oT pas3bpo-
ca napameTpos 157 JA1) noabrpaeTca pe-
avcTop R26 {2...10 kOm). 3aTtem nprvctyna-
10T K 6anaHcupoBke nepemMHoxwTend. Moa-
KHAaeTeA ocumanorpad kK KT 3, pe3nctopom
R29 pobuveacmca «0» NOCTOAHKY HA BbIXOAE.
Oanee 4yepe3 konaeHcaTop 1 mkd» nopaem
curHan ¢ reHepartopa Ha KT1, npy aToM Ha
KT3 6yaeT HabnoaaTbCa HEKOTOPbIA cUrHan
37Ol Xe YacToThl. BpaweHvem noacTpoesHu -
ka R28 pofueaemMcs ero 1cHe3HoBEeHWA, No
Mepe HeoBX0AMMOCTY YBENWYMBAA YYBCTBK-

R7 2,37k
iy DA2 52501 2 DA4.1 15702 b_ a3 n,0a6
DA1.1 157Y02 1o 15
’ A —AV—————— 27k bl aB 0 .04
VWA 22k
ae_n. 1 M 22k £ 3
R
08B 18k 11 12|
52
R2 é
aan. b
24k X R12 =
c2
2 20F 7 754k a4k
10_1»_ 1
<o L p R13
R4 —e C7 10n —
§3 12.0 _Ev/VV‘—"—ﬁ
T OC6 2.2uF R14
- = R11 33k 0k
R5| 24k ¢3 15 J_
A——|} o
! = ‘I.UT
——AAA— ®
_L_Q =1 v +15
- R20 R21 Rez2 K 315
2.2 Co 01 01T 4w 3%k B8k
C11 c12
R18% a9 1.5rI 1.5n
a7k | 120K 1
-1
Pinc.i == =

E2

Papuoxobou 1/2002




TenabHOCTE ocupnnorpada. MNMopaem 3aTem
cuvrian Ha KT2, npoaenbiBaeM aHaNor4HbIe
NPOUEAYPLI, HO CHUFHAN KOMNEHCHPYEM VXE
peauctopomM R30. Ha aToM HacTporka Kom-
naHAepa B PEXME BOCNPOW3BEAEHWA 3aKaH-
YUBaeTCA.

MepexoarM K HACTPOKKE B PEXMME 3arni-
cu. Mopaem curHan ¢ reHepatopa (nepekno-
4aTeNM elle B PEXUME BOCMP.), YyCTAHABMIK-
pacMm 0 nb Ha Bbixope DA4.1. 3atem nepe-
KMHHAEMCA B PEXWM 3aMNK Ch, HANPAXEHKE He
AOIXHO M3MeHWTbCA. Ecnv 3To He Tak - ckop-
PEKTVPOBATE HEMHOrO HOMKHAN RS {1 RB).
Ecnu peauctopel R2-R3, R5-R8 6winv nogo-
fpaHbl 3apaHee (¢ TOMHOCTHIO 196), TO 9TUX
npobnem He 6yaeT. Ha aTom HacTpolika 3a-

DA1.1 157¥A2

- c2 C3 R2
0.1 0.1 54k
In . R5
R1 a7k | 120k

100k G133

noca NPoNycKaHWa KOTOPOTO TAKXE YBEWMYE-
Ha. Ana koppekuuu ANX 3BYKOBBIX KapT no-
NE3HO NPUMEHUTE (BUALTP, CXEMAa KOTOPOro
nokasaHa Ha puc.3. Ero cxeMoTexHuka no-
3alMMcTBOBaHa W3 CD-nneepos. B HonblumnH-
CTBE AelUeBblX 3BYKOBbIX KapT OTCYTCTBYET
kakaa-n1ubo nocnellAMosaa duabTpauva -
WHOrAa MOXET CTOATh HY O4eHb NPOCTEHBKWIA
MACCHBHBIA 0AHO3BeHHBIR RC-thrabTp. MNpr-
MeHeHWe npeanaraeMoroe $uasTpa No2eons-
T CYWECTBEHHO YAYHLWIMTLG KAHeCTBO 3BYKA.
PeaucTtopom R3 npoWasoanTca peryivposka
YCWMNEHWA [CUFHAN MOXHO NOAHATE A0 0,5...1
B), a peaucTtopomM R7 - koppekuwa A4X B ob-
nactv BH. ®Mwvnstp RBCT AONOAHWTENBHO MO-
[aenaeT yneTpassykoeele (cBbiwe 100 klu)

DA2.1 157Y 2
Cc7 33

R3 R4
33k

R7

DA1 574¥[2

DA2.1 157¥[2

DA2.2 157Y2

12n

15k

KOHYeHa.

Heckoneko cnos o noabope DAZ no ypos-
HIO LWYMOB. 1nA 9Tol uent Mukpocxemy yaoh-
HO YCTaHaBNMBATL Hepe3 naHeneky. Ha Bxoa
KoMnanaepa Hu4ero He nopaeted, UM kA,
BOCMPOW3BeAEHKE. Ha BbIX0OA NOACOEAWHAET-
CA MUANWMBONLTMETP (NyHlle BCEro cpegHe-
KBaApaTWyeckiii), HO oBA3aTensHo Yepes
duneTp M3K-A v c yeunenwem 40 pb. Mo
NOKA3aHVI0 BONBTMETPA MOXHO CYAWTH O
WyMOBLIX cBOMCTBax DA2. Llenn 6anaHcKpos-
KK HA YPOBEHEL LUYMA HE BAWAT. 3TO CBOK-
CTBO MOXHO WMCMNOAb30BEATL ANA KCNPECC-OT-
fopa 525MC2 no wymam (HA BpeMs 3aMeHbl
MWKPOCXEMBI MM TaHWE, eCTECTBEHHO, CHYMA-
eTca). Takym 06pa3om 66110 NPOBEPEHD MHO-
xecTeo 525MNC2 (nopaaka 200) kak B niacT-
MAaCCOBBIX, TAK 1 KEPAMWHECKKX KOPNYCcax.
Bbino aamedeHo, 4Tto Hykea (A nau B) He ur-
paeT NPaKTYYECKK HYKAKOKH oK, K 4TO B TOM
yucne cpeay camblX AelIeBblX naacTMacco-
BbIX MOXHO HailTK noaxoaawme ana dbx Hk-
3eMnaapsl. Cpean NnacTMacCoBbIX MUKPO-
CXEM NPOLEHT MANOWYMALLMX, KaK HKY CTpaH-
HO, CKa3ancA NpyMMepHe B 2-3 pala Honblue,
4eM MeTannokepamurdeckkx. Npaspa, y nna-
CTMACCOBbIX YPOBEHE LLYMa MOXET CO Bpeme-
HEM YBEINHNTBCA.

Ana paboThl ¢ BHEWHUMW UCTOYHUKAMK
CUrHanoB Ha Bxojfie dhx-koaepa HeoHXoarMMo
YCTaHOBUTEL MONOCOBOM GpUALTP (puc. 2), no-

cocTaBfAlLLKe, NpycywWe UWGhPOoBLIM YCT-
poricteaMm. HacTtpolika prnsTpa npocTa: cre-
HEepWPOBaB B 3BYKOBOM PEAaKTOPEe CBWN-CUr-
Han (1-20 k), peavctopom R7 aofieaemMes
nuvHeWHoW AMX Ha BeIXOAE (KOHTPOAL MO OC-
upanorpady v BonsTMeTpy). Kpome Toro,
B KapTe «Yamaha» gna pacwrpenua HY yva-
CTKa Arana3oHa NoNe3HO 3aMKHYTL NEPEMbIY-
KamMw koHaeHcaTopel C41 u C51. Mpw xena-
HUK 3TOT (PUABTP MOXHO BCTPOWUTH W B PC
{ecn N03BONAET KOHCTPYKLUWA 3BYKOBOW Kap-
THI), OAHAKD NKMTaHKe +/- 12 B B aTOM cay4ae
HaA0 NoJAaBaTh 4epe3 TPAH3WCTOPHLBIE cria-
MM BAOLWKE QUABTPE, TaK KAK MOMEX MO MK-
TaHvio B PC Bonee 4yem AocTaTodHO.

3aTtem Heobxoarmo oTkanubGpoeaTk Y HN-
KOMNM-PC coemecTHo ¢ PC. MNpowasoaatca
BCce HeoOXoAUMbIe NOAKMOYeHWA. Ha Bxof,
KoMnaHgepa (pexvM 3anucy) NogaeTea cr-
Han TAKOro ypoBHA, 4ToOb! Ha BeIxoAe DA4.1
6110 0 B, B KoMNbIoTEPE OTKPLIBASM KAKOW-
nrHo 3BYKOBOK peaakTop (My4ule BCero noj-
xopAt Sound Forge w» CoolEdit), yctaHasnu-
BaeM yposeHb -10 aB, HO yxe cpeacTBaMK
Windows, nporasoauM NpoSHYIO 3ance, BOG-
npor3eoarm ee yepe3 YHUKOMM-PC. Cpep-
ctBamr Windows ycTaHaBNIMBaEM YpoOBEHE O
A6 Ha Bbixoae YHUKOMIM-PC. Buifop kom-
NbBoTEPHOro ypoBHA -10 Ab o6bAcHAETCA che-
Ayouim. JioHok KoMAaHaep MMeeT MHepLW-
OHHOCTL NpK 06paboTKe WMNYNBLCHBIX CYTHA-
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10k |
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NMOB, He vckoyeHre W dbx, rae Bebpock
MOryT aoctvrate 12 gb. MHavkaTop ypoBHA
3BYKOBOr0 peIAaKTopa NOKA3LIBaET yxe obpa-
60TaHHBIA KOAEPOM CWMIHan, NO3TOMY £ro
JMHAMWYECKWIA AMANAa30H MOXHO CNOKOWHO
YMEeHbLIUTL A0 40 AB, 4To ByaeT coOTBETCTBO-
BaTk peansHomy 80 ab. Onacatbca cHDKE-
HVYa Ha 10 ob avMHaMKU4Yeckoro gvanas’oHa He
cnefyeT: Aaxe 3anvck, NPOW3BEAEHHARA HA
yposHe -50...-60 ab {!) 3By4MT 0MeHBL Heno-
X0.

MpuMeHeHWe oNKYcaHHOro KoMNaHaepa B
KOMMBOTEPE NPOK3BEN0 NOTPACAKWWEA 3-
$eKT: YpOBEHE LWYMA B NAy3e CTa «<HeCTHBIM»
-90 AB (M3K-A), Hea kakoro-avbo goHa 1
nomex, xapakTepHelx ana PC. KavyecTso 3py-

4AHWA TAKXE CYWECTBEHHO
yAyHLWKAOCE, ccoBeHHO NoTpa-
caeT OTCYTCTBME UKW (pPOBOK
«CTEKNAHHOCTK» 3BYKOB C Ma-
N0F rPOMKOCTBIO [0 HeM YKE o-
Bopunock B [2]). Ho oaHo aeno
- NPONKTATE, & APYTOE - YCibl-
watk! B 0bwem, pekomeHayio,
¥ BCE TyT.

Bbinv o6HapyxeHE! eLLs He-
KOTOPHIE NOAOXUTENBHLIE MO-
MeHTbl. MpKY noneITKe «crpa-
BUTh» 3BYKOBbIE AOPOXKU C
HeKkoTopblx aygro-CD B wav-
harne BOIHWKAAW LLENHKN,
ocofieHHO ecnK Ha NoBEpXHO-
et CD 6blnn Mekre uapani-
Hbl. OaHK rpabbepel genanu
370 AYHLIE, APYIVE - XYKE, HO
pe3ynbTaT OTAKHANCA TONLKO B
KOAWYeCTBe Wen4kos. OcobeH-
HO MHOFC LLENYKOB AaBan 6kl-

ul  cTpble rpa6bepwl. Yaanenve
9THX LLENYKOB IBYKOBBIMY pe-
AAKTOpaMK TPYAOEMKO W He
BCErAA MPWBOAUNOC K Xenaemo-
My pesynsTaty. KpoMe TOro,
npuxcannoce NpocaywreaTh
BECb 3BYKOBOF (hakin, Tak Kak
BWU3YaANBHC MOXHC BbIAC 1 Npo-
NYCTHTE LLLENYKK, T.€. JOCTOWH-
cTBa BbIcTpLIX rpabfepos cBoO-
AUNKCE Ha HET. TO eCTb rON0B-
Hol Bonv Beino Honee Yyem gocTtatodHe. B 1o
e BpeMA 3707 ke CD Ha ayaroCD-nneepe
BOCMPOW3BOAKNCA HOpManbHo. Mpr nepe3a-
nvcy CD vepe3 YHUKOMMN-PC c BHelHero
CD-ppaiipa Bce npoSaemsbl G pelleHsl.
MNpYMeHATE ANR 3TOW LENK KOMMBOTEPHBIE
CD-apaliBel ¢ WX 3a4acTyio yGoruMm aHano-
rOBbIMI BEIXOAAMU HE PEKOMEHAYETCH - Y HUX
XOPOLLUO 3aMEeTHBI BCAKWE NOMeXW, ocobeHHo
B nay3e [3].

Mepervae cxatele YHVKOMMom-PC CD-
TpekK B wav-(haiinel, WX MOXHO 38Tem Npony-
CTWTb Yepe3 kogep MP3, u caywate NoayyeH-
Hbl& TAKUM 06pA30M «YHUKOMMMPOBAHHBIE»
MP3-darinel Takke 4yepea YHHMKOMN-FC.
Pe3ynbTaT Toxe o4eHb BrIEHATAFIOLHA.
Jeno B TOM, 4TO 71pH PHMEHeHny: aHanc-
roBOro KoMAaHAepa oO1erdaeTcs PexuMm
xoaepa MP3, Tak kax oH o6pabatusaer
RAROE MeHbiiuid (B AB) AMHAMWYE KW
awanadon {T.e. 45 b Bmecto 90 ab) »n
MHOTOYUCABHHBE apTedaxTst ApocTo Ue-
4e3awnoT. Brarosapa sTOMY MOXHO NPYMEHATL
Gonee HU2KWe BrTpeliTel 128...160 k6 /¢ (npo-
TUB pekoMenayeMblx 320 k6 /¢ NpK BLICOKOM
TpefioBaHVL K KAYecTBY).

Mpy NpocaywvBaHUKY 06bI4HBIX MP3-dait-
NIOB C 3anKcebio non-stop {ankiombl «<Enigmas,
Pink Floyd «The Wall» 1 T.n.) » nepexoae ¢

(oKxoHwarume Ha c.63)
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AWHAMUYECKUIN BAC-KOPPEKTOP

YerpoicTeo, onucanHoe 8 9ToR CTaThe, MO3BONAET YAYYLLINTE KGYECTBO 38Y-
Yanus ManorabapuTHeIX GKYCTUHECKUX CUCTEM HE HU3KnX YacToTax. Qo obec-
AeYuBaeT HEAOPOrMMI COEACTBAMI AnHaMmnyecky obpabotky AYX, avano-
riyHyio cucteman Dynamic Bass Boost, X-Bass v 1..

MHOMM NG MTENAM BbICOKOKA4YECTBEHHOD-
ro 3ByKOBOCNPOW3BEAEHUA 3HAKOMO O YLLe-
HWE HEXBATKKW HW3KKWX 4acToT (HY), Bo3HKKa-
10WLEE NpKY HeBONBLIOH rPOMKOCTH 3BYMaHKA.
X0o4eTcs «A0BEPHYTh» PYHKY PEFYNATOPA TEM-
fipa, HO CHa yXe HaxoauTCA B KpaliHeM npa-
BOM MOAOXEHVW. TIPUHYH 3TOMY HECKONBKO,
Ha30BEM OCHOBHbIE M3 HUX:

- OTCYTCTBWE TOHKOMMNEHCALMIK WAK HE-
poctatodHana ee rnybvHa B o6nactn HY;

- Manwlli AWANA30H PEryaupoBKKY TeMb-
pa H4Y;

- NJ0X0& KAYeCTBO aKYCTWHECKMX CUC-
TEM 1 Ap.

K yKa3aHHBIM «TEXHWYECKKM» HEA0CTATKAM
no6aenaeTcA TOT GakKT, 4To MCXOAHbIE hOHOT -
paMmbl Ha koMnakT-kacceTax 1 CD wmMeloT
aHauuTenbHel TemBpaneHelll pa3bpoc no
YPOBHIO cirHanos HY. 3710 xopouwo 3aMeTHOo,
HanpyMep, NpY NPOCAYLWWBAHWK MYy3blKanb-
HbIX nepenad FM-ctaHuWi, rae 4acTo MeHs-
10T AUCKK. EcAn vexoaHel ypoBeHe 3anuci
HY Ha HocwTene caKIKOoM Man [Hanpymep,
Ana 3anucelt NpoLwbLIX NeT), ero He yaaeTca
KOMNEHCUPOBATh 0OBIYHBIM PEryiaTOpOM
Tembpa. Havbonee pacnpocTpaHeHHbIE ABYX-
NONOCHHIE MOCTOBbIE TEMOPOBACKK MMEINT
npefensl peryavpoBk TemBpa Ha YacToTte
100 Iy, 12...14 AB. 3NekTpoHHBIA peryiaTop
Ha MWkpocxeMe TDA1524, BeinycKaeMblid
komnaHver « MACTEP KWT = [1], v TOro MeHb-
we - okono 10 abB, 4TO HEAOCTATOMHO, OCO-
HeHHo ana Moayns NM 2112 6e3 ToHKoMMeH-
cauuu.

Apyroii npoSneMolt, B M3BECTHOM CMbICAS
0BpaTHOA BHILEYKA3AHHOM, ABNAESTCA Nepe-
rpy3ka ¥ M34 nvkamn HY curHanos.
B coepemMeHHOR nonyaapHOR Myabl-
Ke NPakTUHECKK BCErAa NpYCyTCTBY-
10T cUrHankl fac-rvTapsl, CUHTE3aTOo-
pa 1 HEKOTOPbIX APYTAX UHCTPYMEH-
TOB, CO3JAOLWKMX CNEKTP BNACTL A0
YHBPpaHK3kKWX 4acToT (< 20 y) npw
MOLLHOM WMMMYJBCHOM XapakTepe
3gyka. COOTBETCTBYIOLLE MM 3NEKT-
pPUYECKWE CUTHANLI KMET MaKcK-
ManbHYI aMiAATYAY KU MOLLIHOCTE W
cnocoBHel BbI3BATL NEPErpyaky Bl
XOAHOro Kackana YM34Y yxe npw
cpepHel rpOMKOCTY 3BydaHKA. Mpy
3TOM CheayeT MMETb B BUAY, 4TO HaK -
fonee 4acTo NPYMEHAEMBIE B BBIXOOHBIX Kac-
Kanax HUNoNAPHbIE TPAH3UCTOPHI, B OTAMYME
OT JlaMn W NOAESBLIX TPAH3UCTOPOB, WMET
pe3kri pocT KOAMPPUUKEHTA FAPMOHKK AaXe
npy He3HaYYTe LHOM 3axone B ofiiacTe or-
paHv4eHKa. B pe3ynsTaTe Ha nukax curHa-
NOB BO2HWKAOT cneun$uryeckre NekaxkeHa,
KOTOPBIE HA CNYyX BOCNPUHWMAIOTCA Kak He-
NpUATHEIE XpUnbl B TakT Gacosol naptiu 1
WNCKAXEHHBIM («KapTOHHBIM») Hac.

MpofaemMa MrHOBEHHOW NEeperpyaky oco-
HeHHo ocTpa AnA ObIToBbIX YM3Y HeGonbLuoiA
MOLWHOCTH, He ofnajaiclux AOCTaTOMHBIM
NUHAMWYECKKM AWANa3oHoM 1 pafioTaowmx
Ha rpPOMKOMOBOPUTENK 3aKPLITOMC TKUMNA C HW 3-
ki KN A, CTpemneHre B TAKWX YCIOBUAX NO-
NyHWTE «FTyB oKW iA» Hac NPUBCAWVT K MCKaKEH -
HOMY BOCMPOK3BEAEHUIO HE TOMBKO HU3KKX,
HO W OCTaNbHBIX 4acTOT 3BYKOBOro CneKTpa ¢
NPECNOBYTHIM «TPAH3UCTOPHBIM» OTTEHKOM. B

Bxona

—>

Pic.|

NoAOHHBIX CAYYanaX BCErAa yHLIe BCMOMHWTb,
4TO «BCE XOPOLWO B Mepy», U NpY YBENW4e-
HUK TPOMKOCTH YMEHBLUKMTE NoakeM HY | 41O
cpasy yny4waeT 3By4aHle KW BLICOKWX, U Cpel-
HUX YaCTOT 3@ CHET CHUXEHWA rapMOHKYec-
KWX W MHTEPMOAYIALMOHHBIX MCKaXeHWH . Ka-
3anock Obl, Takoe AeKCTBME AOMKHA Npona-
BOAWTE TOHKOMMEHCAUWA, HO ee FAYEWHBI, Kak
nNpaBKno, HEAOCTATOMHO, BeAk TKPI paceHin-
ThIBAETCA NO KPWBBEIM PABHOW FPOMKOCTH, a
He Mo neperpy3odHol cnocoBHocTy YM34.
B peaynbTaTe NpUx0arTCa BHINCAHATL PY4HBIE
MaHKNYNAUWKY perynaTopom Tembpa HY, ao-
fHrBanack KOMNPOMKWCCHOTO 3BY4aHUA.
MNpepnaraeMoe YyCTPOHRCTRO B ONpeAEneH-
HOW cTeneHy pelwaeT obe ykazaHHe e npobne-
Mbl. dvHamuyeckuid Bac-koppekTtop (JBK)
yBenudeaeT noasem HY ao +7 ab npu He-
H0ABLIMX YPOBHAX BbIXOAHOTO CHrHAMA U aB-
TOMaTU4YECKW CHUX@eT ero 8o -3 oAb no mepe
nprBAMKEHWA K NOPory orpaHudeHua YM34Y.

OcCHOEHbIE TEXHUYECKME XapaKTEPUCTUHN:
JAwana3oH ABTOKOppeKUA

Ha 4actoTe 100 T .......oeeeenls +7...-30B
KoadgduumeHT nepepaqn

Ha4yactoTe 1000 T, ... 1
CoOOTHOLWEHWE CUTHAN/LIYM . .66 b

,D,OI'IVCKBE'MI:II?I YPOBEHb BXOAHBIX 1 BbIXOAHbLIX

curHanos npK (Kr< 0,79%) .................. 1,6 B
NoTpebnaeMblid TOK .................cc...... 40 mA
Paamepbl neqaTtHol naatel ........ 50 x 65 MM

Mo npuHuwny aerictena JBK npeacTtasna-
eT coboi CAP npamoro perynuposaHua, oT-
CNEXMBAOLLYIO W PEFYAKPYIOLLYIO YpoBeHs HY

A1 A2

U1 Z1

Bbixoa

A3

l

B BBIXOOHOM cWrHane. CTPYKTYpHaAa cxema
YCTPOWCTBA NOKa3aHa Ha puc. 1. BxoaHol
CWUrHAN NOAAETCA HA peryivupyeMblil youam-
Teb HA3KKX 4acToT {HY-koppekTop) Al v pa-
nee Ha ocHoBHol YM3Y AZ2. C ero Bbixoga
4acTk HANPAXeHWA nocTynaeT 4epe3 PBHY Z1
Ha peTekTop yposHa HY U1. CwrHan Ha Bbl-
xoae 6noka U1 coaepxinT HeKoTopyio WHpOop-
MaLmio 0 cpefHeM ypoeHe HY cocTaBnAoLwmnx
B AAHHBIA MOMEHT BPEMEHN, T.€. (akTryec-
KW ABNAETCA YNpaenaiowyrM. Hepes aonoaHu-
TENBHBIA YCWAWTENB NOCTOAHHOIO TOKAa A3 OH
NoAaeTca Ha YNpasnAoWWA BXOA, perynvpy-
eMOro ycrnutens Al, 3aMblkan TEM CambiM
oBpaTHyD CBA3L.

MpuHuunuansHan cxema ABK nokazaHa
Ha puc. 2. MNpy cxeMHOM peann3aumu cTaBuy-
nack 3afada paspafoTaTk NPOCTOE YCTPOIi-
CTBO C XOpOLER NOBTOPAEMOCTHIO XapakTe-
PUCTWK, NPUrOAHOE AN8 MAacCOBOrO NpPoOKW3-

Anexcargp flaxomos, r. 3epHorpas
BOACTBA U COBMECTUMOE C ApYrvMy fHinoka-
MK HaBopa «YCUNWTeNk HU3KOW YACTOTI», Bhl-
nyckaemMoro komnaHvel «MACTEP KIAT».
3T0ro yaanock AOBUTECA NPUMEHEHUEM B Ka-
4ECTBE yeUAUTens Al 3NeKTPOHHOro peryna-
Topa TeMBpa Ha MukpocxemMe K174YH10A. B
COCTAB STOW M/C BXOASAT 4eThIpe perynupye-
MbIX YyCWAWTENA [2], U3 KOTOpLIX B YCTPOMCTBE
WCNONb3YIOTCA ABa, NpeAHa3Ha4YeHHLIE ANs
perynuposki TembBpa HY. YaadHeiM npermy-
LWECTBOM ABNAETCA TO, 4TO UMEHHO BTH YCU-
nuTeny TpebyioT MUHMMYM BHELLHW X KOPPEK-
TUPYIOWWX 3NEMEHTOB, B OTAWYKME OT ABYX
Apyrvx, ¢ ropa3ac Gonee cnoxHOW KOppek-
LMen.

QOcTanbHaa YacTb CTPYKTYPHOM Cxembl (Kpo-
me, padymeeTcq, ¥YM34) peanniosaHa B BrAE
oflerc kaHana ynpaeneHWa, KoTOPLIA BKIO-
yaeT: aenutens R1 BbIxoaHOro crvrHana
YM34, ©HY R4C3, peTekTop Ha aneMeHTax
VD1,VD2, C7 v yerIKTENL NOCTORHHOIO TOKA
Ha TpaHauc ope VT1.

Mpw pafioTe ycTpoKicTBa BXOAHOK CTepeo-
curHan ot TemGpofiioka NoaaeTcA Ha BX0aE
NeBOro 1 NPABoro KaHanos Yepe3 uenk C1RZ,
C2R3, a cHUMaeTCcA ¢ BLIBOAOB 5,3 MWKPO-
cxembl DA1. Mockonbky Ha Bxoae YM34, kak
npasvno, KMEeTCA CBOW NepexoHele KOH-
JAEHCATOPH!, HA BBIXOAAX KOPPEKTOPA OHK HE
npeaycMoTpeHsl. KoppekTipylowre Lenw,
NOAKMIOYEHHBIE K BRIBOAAM 1-3 1 5-7 mMWKpOo-
cxeMbl DA1, COOTBETCTBYIOT TUNOBLIM [2]. Bbi-
X0AHAR AHX M/C B TAKOM BKAKHEHWIA NMHER-
Ha Ha ydacTke 1...20 kly, a Ha YacToTax HUXE
1 kL, X0A, ee 3aBKCKT OT YNPAaBNAOWENO Ha-
npAxeHWA Ha BeiBoAe 4. denwtens R14, R15
33/2ET HEKOTOPOE HAYaNbHOE HANPAXEHWEe
(7.5 B) Ha aTOM BLIBOAE, oHecnedvBatolLes
noawem + 7 ab Ha 4actoTe 100 y. B coso-
KyNHOCTW C AeACTBMEM perynatopa Temipa
3TOro A0CTATOMHO B HOMBIIMHCTEE PAcCMOT-

PEHHBIX CNy4aes.

ABTOMATHHECKAR KOPPEKUWA

AMYX npowcxoguT cheayiolM o8-

pasom. C ABKXKA NOACTPOSYHOro

peavcTtopa R1 cHUMaeTcA YacTe

LM POKONONOCHOTO BLIXOAHOMO Ha-

npaxeHra YM3Y, na kotoporo ©HY

R4C3 BbIAENAOTCA CUrHANBI C Hac-

ToTamu Hke 200 My, OHK BEINPAM-

nAwTcA aeTtektopom VD1, VD2 n

criaxvealoTcA koHaeHcaTopom C7.

Mony4eHHoe NOCTOAHHOE HAaNPAXE-

HWe yrnpaBnaeT COCTOAHWEM TpaH-

ancTopa VT1. Ero konnekTop 4epe3

uens HL1, R12 coeavHeH co cpea-

Hel Toukol aenntena R14, R15 1 Tem cambim

¢ BeiBoAoM 4 DAT. PaBodaa Todka VT 1 aapa-

Ha TakKM 0BpA30M, 4TO NPU MANOH AMANKNTY-

Age BbIXOAHOrO cvrHana YM34, ero nposoau-

MOCTb 3MUTTED-KONNEKTOP NPAaKTUHECKK He

BAWAET HA yNpaBAfiow,ee HaNnPAXeHW e Ha Bbl-

BoAe 4, KOTOPOE OCTAETCA NOCTOAHHLIM. Op-

HaKo No Mepe NPUBIMXEHWA BEIXOAHOMC CUr-

Hana K MakCMMAanbHOMY, YBENWYMBABSTCA Ha-

npsxeHve Ha 6ase TpaHaucTopa VT1 K oH,

OTKPBIBAACH, WYHTUPYET Yepes3 pe3ncTopsl

R11, R12w ceeToawon HL1 peanctop R15 pe-

awtena R14, R15. Mpw atoMm 4epe3 uens

R11VT1HL1R12 HauyvHaeT npoTekaTe TOK W

3aropaeTcA ceeToaAroa HL1. HanpaxeHwve Ha

BbIBOAE 4 YMEeHBLIABTCA HACTOLKO, 4TO B

KpaliHel TOYKe peryarposaHia obecnedyrsa-

eTca yxe cnag AYX po -3 nb.

Takvm 06pa3oM, NPKY YBEAUYEHUN FPOMKO-
cTi (unw TembBpa HY) cuctema cama BolBK-

—>
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paeT HeKWA AOMNYCTMMBIA ANA KOHKPETHOro
YM34 ypoBeHb HU3KOYACTOTHBIX COCTABNAID-
LWKX, MPHUYEM, B OTAWYKE OT LENEH TOHKOM-
neHcauwry, AenaeT 3T0 «NPaBWibHO», He3a-
BUCHMO OT aMNAUTYABI 1 TeMBpansHoW okpac-
KW BXOAHOrO cWrHana. Ha npakTvke aTo 03-
HAYAeT, 4TO NPKY YBENMYEHK FPOMKOCTK Gackl
BHa4ane HapacTaloT A0 onpeaeneHHoroe npe-
Aena, a 3aTeM cTabraranpyioTes, He Aonyc-
Kafa neperpyakn YM3Y4 (paaymeeTcs, B npe-
AEenax aBToKoppekuyiK yeTpoictea). OaHako
BO3MOXHOCTE «PY4YHOM » PETYIMPOBKK COXpa-
HABTCA, NMOCKONBKY ©€ NPEAEsl B YNOMAHY-
ThIX MOCTOBBIX 1 3NeKTPOHHOM [1] perynaTto-
pax Tembpa 3HAYUTENLHO WKPE, YEM NOMHbI
Avana3cH Koppekuv JBK.

PafoTy yeTpoiicTea XOpoLlIo UWAMGCTPUPY-
eT ceeToaro HL1: oH npakTv4ecky noraweH

paaa. 3TUM AOCTUraeTCA A0CTATOMHO onepa-
TYBHOE pearvposaHye ABK Ha BCnaecky HWa3-
KOYACTOTHBLIX CUIHAMOB W B TO XK€ BPEMA OT-
CYTCTBME PE3KMX CKAYKOB BOCCTAHOBNEHWA,
cnocofHbIX HAPYLLIWTE paboTy crcTemMbl. Pe-
aucTtop R10 - paapagHeiil oA KoHAeHcaTopa
7, R9 - 33367 HEKDTOPOE HAYALHOE CMe-
weHre Ha Haae TpaHaucTopa VT1. KoHaeH-
caTop C6 Heo6xo0anmM Ana OLICTPOR 3apaaxn
KkoHaeHcaTopa C7 A0 Ha4anbBHOro YPOBHA NpK
BKAOYEHUKM MUTAHKWA, 4TO NOBbILLAET FrOTOB-
HOCTE YCTpolicTea K paboTe.
MNepeknmoyaTtenem SA1 Gac-koppekuuio
MOXHO BBIKAOYWTE. MNP yCTaHOBKE Nepekio-
yatens SA1 B HUXHEE MO CXEME MNONDKEHNE
YCUAKUTEE NOCTOAHOrO ToKa VT 1 oTknoHaeT-
CA, a K cpeaHel Todke aenwTtena R14, R15
noaKAoYaeTCa AONOAHUTENEHBIA pe3ncTop
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npy MakcrManbHOW KOppeKUWK HA NOALEM B
cAy4ae Manoi FPOMKOCTI WAK HeaocTaTka HY
¥ FOpWT BCE ApYe N0 Mepe nepexoia K oTpuy-

%

LaTeNbHOK KOpPeKUWY HA cnaj, npy yBenu-
YEHWK MPOMKOCTK KUk TemBpa HY. YeTolyu-
BOCTh CUCTEME MPUAAET 3HAYWTENbHAA eM-
KOCTe WHTErpupylolero koHaeHcatopa C7.
MocToAHHAA BpEeMEeHK ero 3apaja Mana 1 Ha
NOPAACK MEHBLLE NOCTOAHHOH BpeMeHW pa3a-

R13. B peaynetate aBTOKOPpEeKUWA He Aei-
CTBYET, a HanpsaxeHWe Ha BLIEOAE 4 yMeHb-
LAETCA U OCTAETCA NOCTOAHHEIM, 4To6LI 0bec-
neqYrTh AVHEeRHYID ANYX crcTembl.
KonpeHcaTop C9 HyxeH ons cria-
XVBaHWA NepexofHbIX NPOLECCOR K
LLLENYKOB NMpK NepekmodeHuax SAT.

KoHcTpykuua u getanu. YcTpoi-
cTe0 cobpaHo Ha NevaTHOM naaTe,
noKa3aHHOR Ha pirc. 3. lcnonb3osa-
Hbl MOCTOAHHBIE pe3ancTopel MT,
HENOAAPHKBIE KOHAEBHCATOPH KM,
aneKkTpoavTHYeckue - niobele M-
NoOpTHHE, NepeknondaTens SAT -
MN2K ¢ HeaaBWcKMOR GrKcaupelr Ha
OfIHY TPYNMY KOHTAKTOB. KoHAEHCa-
Top C6 o6A3aTensHO A0mMKEH BT
HEMONAPHBLIM, KHAYE TOK YTEYKK Ye-
pe3 HEro HapylwuuT pexvm paboTel
TpaH3vcTopa VT1. Mukpocxemy
K174¥YH10A MOXHO 3aMEHUTH UM-
NOPTHEIM AHANOroM, HanpuMep,
TCA740A. loTOoBOE YCTPOWCTRO YC-
TAHABMWBAKT HEMNOCPEACTBEHHO 2a
NUUEBOH naHenwlo Tak, 4Tobel cee-
ToaroA, HL1 v wTok nepekaodaTens SAT no-
nanv B NPpefycMOTPEHHBIE AN HWX OTBEp-
cTia. Bxoawl 1, 2 OBK noaknio4aiT K BbIXO-
nam TeMbBpobnoka, a Beixoapl 4, 5 - Ko BXO-
fam YM34. Ecnv Ha Beixogax TemOpobnoka
WMEIOTCA CBOW NepexoaHble KOHAeHCaTOpkl

AUDIO HI-FI

[1], To koHaeHCcaTOpL C1, C2 MOXHO He yC-
TaHaBNWBaTh, 3aMEHUB WX MepeMbldKaMK.
Bxop 3 KOppekTopa MOXHO NOAKANHMTE K
nioBomy BeIxoay YM3Y: curHansl ¢ yacToTa-
Mt Hke 500 My, B NeBOM 1 NPABOM KaHANAX
JoctaTodHo cHanaHck poBaH..

Hanaxwmeanne. HopMypoBaHHeIF B, AYX
MuKpocxemel DA NO3BONAET CBECTWU K MUHK-
MyMY HanaaouHele onepauy. B ABK Heob-
X0AVIMa TONBKC HAcTpolika nopora cpabatel-
BaHVA chcTeMebl pe3dnctopom R1. Ona atoro
Ha Bxof NioBoro KaHana cnenyeT nofaTe CUr-
HA 0T 3BYKOBOM0 reHepaTopa ¢ 4actotol 100
Iu, a K BeIxoay YM3Y Toro xe kaHana (pa6o-
TAKOWEND HA BKBYBANEHT HAMPY3KK) NOAKMIO-
4YUTb ocuwanorpad. Yeenndnean BXOAHOW
CMIHAN OT 3BYKOBOMO reHepaTopa, Habnioaa-
10T 33 NOBEAEHWEM BbIXOAHOT 0! HA4KHAA C He-
KOTOPOr0 MOMEHTA EF0 aMnanuTyaa A0MKHA
nepecTaTtk pacTy. C nomMowkbio peanctopa R1
cneayeT A0BUTHCA TOro, 4ToOk STOT MOMEHT
HACTYMan npy MakcumaneHol, Ho 6e3 orpa-
HUYEHWA, aMNIWTYAE BRIXOAHOTO CWUrHana
YM3H4. MNpr aTOM perynvpylowee Hanpaxe-
HWe Ha BeiBoae 4 DA1 nomkHo ynacts ¢ 7,5
no 5B, a ceetoaroa HL1 ApKo 3acBeTVTbCA.
MpK oTCYTCTBMK NPUBOPOR HACTPOKKY MOX-
HO NPOW3BECTH 1 HA CNYX - N0 3ByYaHWio He3
HWCKAXEHWA NMPHY MakCMMAaNbHBIX YPOBHAX
rpoMKocTy. B npouecce HacTporky cneayet
YU THIBATH MHEPLIMOHHOCTh CUCTEMBI, 0COHEH-
HO BpEeMeHK BOCCTAHOBNEHWA (HECKOJ/BKO
CEeKYHA,).

B 3aknoveHue oTMETHM, YTO BRIGPAHHBIA
AMana3oH W NOCTOAHHLIEe BpeMeH JBK obec-
NeyrBalnT A,OCTATOMHO NAaBHOE Peryivposa-
HYe AHX, 623 3aMeTHbIX CKA4KOB 11 NPOBANoB
Tembpa. 3dhekTBHOCTE paboThl YCTPORCTBA
NETKO OLUEHWUTH, BKTHOHARA W BHIKNOYAA KOPPEK-
uuWio NepeknovaTenem SA1 Npy pasHeiX ypoB-
HAX FPOMKOCTK. 3By4aHWE YNYHLIASTCA Kak
npy Manol, Tak ¥ npy GONbLWIOK FPOMKOCTH
COOTBETCTBEHHO, 33 CHET AONONHWTENLHOMO
neavema HY 1 yMeHBLWIEHWA NWKOBBIX U WH-
TEPMOAYNALY OHHBIX MCKXEHWH. B akcnepu-
MEHTanbHbIX LEenax AManas’oH Koppekuuw
MOXHO M3MeHWTh B noByio cTopoHy nopfo-
pOM HOMKHaNOoB peancTtopos R14, R12, R13.
Mpr 3ToM yAOBHO OpWMEHTUPOBATLCA Ha pe-
rYNUPOBOYHBIE KPWBBIE MUKPOCXEMbI
K174¥YH10, nprvBeagHHBIE B cNpaBoqHKKe [2].
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FIDONET

«PAANOXOBBWU» B roctax y axm
SU.HARDW.TECHNOLOGY cetn ®dupoHer

Mbl npogonxKaem 3HAKOMUTL YUTaTeneld ¢ BONPOCaMu, OTBETAMU, PEKOMEHAAUWAMU U BOOBLLE CTUNEM OBLLEHNA 3HTY-
3MacToB MUPOBOR NoBuTensckoi komnetoTepHoi CeTtn FidoNet (nepeeiid pas B rocTtax y @UAoWHUKOB Mbl BbIIW B MIDHE
npownoro roga - oM. «PX» Ne3/2001, c.44). OgHa n3 Hambonee COOTBETCTBYIOWMX TEMATUKE HALIErO XYPHANa BUPTY-
anbHbiX «3axo-koHpepernunin» FidoNet SU.HARDW.TECHNOLOGY mogepupyeTca 4neHom Haweld pegkonnernin Anek-
cangpom Toppecom. CerogHa OH NPefoCTABUN B HALWE PACNOPAXEeHUe oYepedHyo Nogbapky «TEXHONOMMYECKNX COBe-
TOB». YTOBE HE HAPYLWWTE CAMOBEITHOCTE hUACLIHOrO NEKCUKOHA, Mbl NyBRuKyeM MaTepuan ¢ MUHUMYMOM KOPPEKTYD.
HanomHuM Takxke, 4TO 3HAK > B HA4ane cTpoku ofo3HAaYaeT UMTUPOBAaHWE Npeablaylero coobWwenun, ABa 3Haka >> -
npegnpeablaywiero v 1.4. Oee unu Tpn GykBB CNeBa 03HAYAIDT MHALMANL aBTopa coobleHua. 3aronosok Subj. - Tema
cooBwerus. Ewe us pugowrbix npukonos: «3bl.» - 310 «PS$.», a « ;-) » - 370 «ynbifka», noBepHyTan Ha 90 rpagycos.

Suby. BaumcTxa.

BA>  JQyuwe scero MITE® waumuaercs ofauMTaTeneM [90nALMI.

BA> Kro crazsan, uro (froponnacTt se nnaeurca 7 Io kpaised

BA> mepe pa MIT®'e xopowo packanennod (4o APKO-CONOMEHBOTO UEETd )
BA> offMTAaNK0M O¥EeHR NEeTKO AendeTcd «Hafpes», N0CNE 4YeT0 CHUM3EeTcd
BA> HEHYFRHAA BACTE MAONAUMKM. [JOnyuaercsa QueH: KPACHMEQ M HALEERHO
AA> He DNOBPE#AdeTCA HM OOHA HMNKE M CPeS MI0JAUMM ON0CNA HE JOXMa
AR> TUTCA, T.E. ONNABNERH.

Ewe papmanT. OueHe ynofen KODOA HYERHO HBauUMCTHMTE GOJNBULOE YMCNO
3apaies HapeIaHHHX NpoBonoB. M3 [12Ba na 7-10 Br penaeTca Turens,
ANd YeT0 OTESLCTHE ¢ OOHOTO KOHLA NnoTHo 3abuneaerca acBecrom. B
ATOM THINE ONABMTCA npymmh, B ROTGPH]}[ M OEYHANT KOHUB 93 8MLASMOTO
MIT®. Ipu HATPEEe MBONALMA CTATHMEAETCA K OCBOOGOIMBUMIACA NRPOBON TYT
®e [ANYRMEASTCA. 33 OJMH a3 MOXHO PanyiuTh fo 10 KOHUOE.
Temneparypa nonGUpaeTcd ONHTHEM NYTEM.

Subj. HagneHmuex

EM> Hyxen manepepiui 12 B naanphmuer ang GeCROPNYCHHX ROMNDOHEHTOE.
ZM> MOWBOCTE CMOTY PACCYMTATE CaM, HO HE COBCEM NPeACTABNAK, KaKOH
EM> BHELATE MATERMAN M DNALAMETH NROBOIOKM, YTOGH LOCTHYE HYHHOH
EM> TeMnepaTyRH.

MaTepuanos OYeHB MHOTO, BOJATE A0 Kapasfauxara rpupend. Jlyuwe Boc-
NONERUBATECA KNACCHMEOH - HMEQOMOBHM NPOBOLOM: HAMOTATE IO HA K-
TYWEKY, BHTOMEHHYD 119 AJIOMMHMA (MMM Yero-Ta BEOAe) M DpefBapUTEensHo
OGMOTAHHYK CTEENOTKRABBEY MM CHNKAGH [@CIM CMOXENE) © OJHOA CTUPROHE
Ccfenarte pedbBy, B KOTORYD BKOYYMBABWE Xana. BCe B9T0 HALO NOMECTUTE
B kaxol nmbo kopnyc. Ho ecnu MurpoMowpmil sarT na 10-15, ro Tyr Mmox-
HO DPMAYMATEL M YeTo DONROUE .

Subj. Orcoc.
EL> MMesTcs nnacTMaccobBwil orcoc (50 ps cToMT Ha MuThHE) .

Hano €uno GpaTh AmganesHi.

EL> Kar ynyuunTs ero pafory? l.YMeHBUMTE NpOCKANBIHBABME NOLUHI
EL> (MHOTOA NOHEMHOTY TPOCKANBAREAST, KOTO4 KOHEL NANBLEM SATHRAEIE )

CMa'¥aTh MAGKOHA CHASKOA NOPUEHE M NOCTABMTE GONSE MOWHY® DRyEREHYy [
NYUUME YNNOTHATENLM NORWHA (ECIM BOSMOXHO) .

EL> Z2.Korpa chmdaews Gonbuoe KONMYECTEO NPMNOS 9abBMBAETCA NRMNOEM
EL> droponnacrosad TRyBOuKA M NRPMXOIMTCA €€ NROUMUATE.

2T HE nevMTod. Kynm ARCATOK 'SANACHHX HOCHMEOE M MEHAMN .

EL> 3 .Mower ewe uro-HubynE DONESHOE MOKHO
EL> cpenarn? Yed ero nyuuwe CM39HBATL?

EEpETEHKOM .

Subj. Toxonposoasiui Kkae#.

QCHOBOHM BCEX TURONPUBOLAUME KIEEE AENANTCL CESPXTOHEME NOROWEKI
rpaduTa MMM METANNOE WM CEAYYOUES BEWECTBO. YCNOBHO KISM MOXHO
PASOENMTE HA TRM KATETOLNM:

1 C BHCOKMM YRNENBHHM CONGOTHENEHMEM [YMCTHIA Tpadur) .

2 C cpenneM yIeleHHM CONRUTHMBINEHMEM [TpaguT + MeTann) .

3 C HMSKMM YNENBHHM CONPOTMBNEHMEM (TONBKO MeTamn) .

Ing GONEUMHBCTEA CNYYESE BOONHE AOCTATOYHO MATOTOBMTE Ened 1-[
KATETORMM. B HauecTBe CEATYOUETO BEWECTE3 Ny4le BCETO GpRaTh
HMTPO}(‘J’IEM, 4 B KAYeCTER TOKODPOEOHHMEI‘O MaTepmana MCNONES0EATE Td—
[OBYM CAXy [YMCTHI yToepon) . A peKOMEHIYK MCNONBSOBATE TOTOBHE
HMTPO}(‘J’IEM, NATOMY—4YTO TAM YiHKe eCTh ﬂOBerHOCTHO’aKTMEHHE BEWECTBA ,
nnacTufUEaTop M crabunMIaTops. ECnM BOSHMEMI NpofleMd ¢ TagoBoi
cameil - ee NerKd NANySMTE CamaoMy. [P HEeNONHOM CTORAHMM ORTAHNKM
[konTAwee nnaMa), MowBo cofpaTh HYXHOE KONMMECTBO Ccadu. [pudeM ueM
GONBLUE KONOTH, TEM Jyuwue.

Camy nyuwe BCeTo COBMPATE HA MACCMEHHN MeTALNMuecki npepuer. Bnon-
He TNonaoipeT ofuubBHA yTOr. Ind nprobpeTeHMd HAaBHKEOE MOXHO
NOTRERMPUBATECA ¢ OCHYHON CBeurOd. [PMMepno CRenHid YacTh DNAMERM
OONEHA KACATHCA METANIMYEeCKOH NoBepxBocTH. CobupaTb camy Jnydue Boe-
o ¢ OOMOWRK SMCTOTO MUCTE DyMarsd, KAk-0GH Cpekad ¢ NOBSRKHOCTH YTH—
ra. (OYeHb MHOTO KONOTH NONYYAeTCA NPM TOREHMM NOJIMCTMRONd, BOT S9d-
N4X HE QueHb... Mneaneneil cnyual - 910 Topenue aueTnnena. Ho, Tane-
ko BE3 NMOJAYM KMCJICOBCIA! MoxHo HanpaBMTE NNaMA B OBHYHOE METANNM-
YeCKIE BEApO, &4 NOTOM NOCNE OCTHEAHMA COOKOHHO cobpare camy. Kera-
TM, TEMNepaTypd CTOPAHMA ALESTHIEHA AOBONBHO HMEKAA .

Kopowsid xned pomwed cocToaTs w3 80% yrnepona u Z0% nurpoknes. Jna
yooBCTEA NePEMENMBARKMA MOFHO CHNEHO DEa9MTHITE KIEH DACTEODHTENEM, 4
DOTOM HATE BMY NOCTOATE HA OTKPHTOM BOSAYXE ANA MCNAREHMA MAJMUKOB .
TOTOBEM KNEM QOIEEH MMETE KOHCHCOTEHUME FMOKOA CMETaBH. M ewe onpBo:
OH CTABOBMUTCH TOKONPOBOAHHM NOCNE TOJHOTO BHCHXAHUA.

Subj. Tpatan ¢ kHonkaMu!

SK> Hapon! ¥ mena rpaGnmue ¢ xuonmamr! A nonsen BAXMMATE ¢ DABENEHM-
eM OKONO Z-% aTtMoclep ;-) uTOGH OHM HAWANMCH... B 4EM neno???
SI> «KoHTakTH» peauBoBHe? N Hauana nongofyid nnaTy M KOBTAKTH
SI> nporepeTe CHMRPTOM. ECIU HE CHNBHO NOMOXET, ARKYDATHO MENKOH
SI> HawNAYKOM «La3SpHXIUD (NOYHMCTH] KOBTAKTHYK SEeSWBY .

Mory parTe HeGonbuMe COBETH DO NOBOAY PEMOHTA KHODOK, ORMMEHAEMHY B
PARMMYHEE DYNBTAX, TenefoBax, M T.0. Ha ONaTy ¢ KOHTAKTHEME LODOEK—
KaMM HAKNAQHBAETCA KakoA-TwMBo MaTepuan, MMemwsd Tonugdy ox. 0,5 MM
(KapTOH, TONCTHM NONMITUNEH OT nankd angd GyMar - on Gonee ypoben) .
Ha MeCcTax pACNONONEHMA KHODOK BHEEDWANTCS OTEERCTHMA YyTh BONBUETO
pAAMEDE, HEM TORONQUBOOAWAA Pednsa . [0Bepx HAKNALHEASTCI NABCAHOBAT
METANMAMEOBAHAS MNEHK3, B HEEe LBETH SaB0QauMBANT, NOKPHTHMEM K DNa-
re. Bee cofupaerca u paboraer.

3H. BOSMOREH TRORM YCTROHCTE, ¥ KOTOPHX HALO HAMMMATE DOJNee onpod
KHOTIEM .

Subj. BoccrTaHoBNeNHe OXHCNEHHODO passexa

SE> [oacKawuTe, NNME, KTO K4K BOCCTAHABNMEART OKMCNMBUMECH KOHTAKTH
SE> pasbeMOB (Ha BHMX KOTAA-TO Nonana eoaa) . [oxa npMXoaurca

SP> BHNAMBATE ESCE ITAT DASBEM [BECEMA TRYLUSMEOE SAHATHE] M

SE> ENAMBATL BHNAAHHHA C APYTOTO HEMCNRAEBOTO YCTR-Ba - |

MoTopHoe MACNO, MEeXAHMYeCKoe BOSIelCTBME, KMCNOTA ¢ MHTUBMTORAMI,
MELNQ .
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TEXHOAOIAA

Subj. Xopnyca

B nponame NOABMNMCE NAACTHMKOBHE KopoBa ANA yknanxu xatend (BAone
CTeH M T.0.). MHOTME KOHTODH, NOPETEHIYKUME HA COJMABOCTE, MX MC-
none3yer. Ocraprcs ofpesard. ..

Ceyenpe mopoBoB OHEAET CAMHM DASNMNSHEM. OTRER3EWE HYEBYR JNHHY,
ERBHUKY OTpesdellr ¢ [3anacoM, Ll QaTHYTE BHME BEQRXHKIO HaCTE [ NA-
JYSMTE HEeQOCTAOWME CTeHmM. [euaTHyK NNaTy CBOero manenmd paspabare-
Bdellb TAKMX pAEMEpoB, YTobH He TRpAcnach. [ NpMMMaeNt BHYTOM Kycou-—
KAMM NOQONOBA . BHXOLMT REweso M BOONHE BCTETHUYHO [JANe HAOWYNE NRH-—
ATHO ;-]

Subj. [flagneymxx

SBr>> Ho poMa @TOTO HE COENAThH

SK>> Yero srora? Harpesarens enyrpn wana? Ja nerko! Beperca mycom
SK»> MenHoTO  NpyTEA AMAMETpoM ~7 MM AIMHOMA MunnmMergos 25-30, no
acH

[xpan!]

SK>> mana m pyury. A nenan rTamai na 12 B - pasorpesaeTcs B9a ~non-
MUHYTH, TQEeT OYeHb HENNOXO M ManedbKMHA - BEMHOTO KgynHes

WADMKABOR Py uRM.

SK> Texnonorma ne Moa. Hexonswil sapuanT Gun onyOameosan B clnom
TexuMke» 12°89 wmnu 01*90. Ho Tam Hano GHAO TONMTE XeJSEKM HA
TORAPHOM CTAHKE.

MPpMMELHO HA OBCATOR NeT DAHBWE TaM ke GHna M eug Gonee MHTEpecHas
KOHCTEYKUMA, OCHOBAHHAS HA DATHMLE TEeMNERaTypHHX KOBBHUIHMEHTOE
PACUMPEHMA . B MELHOM DRYTKE CBEQIMTCA TNYXOe OTBELCTHE, E HETOQ
ECT3BNASTCA TRa(UTOBHA CTepmedb, NOMMMMAcMHiA HA CEBOBOJHOM KOHLE
MEOJ’LVIPOB&HHHM BHHTOM [KOHKPETHOE MCNAONHEHME HE NOMHBE — NABHO QK-
Tan). [MTanMe [(HECKONLEO BONLT) NOAISTCA HA XaN0 M CBOBOABHA KOBE
CTepEHL, OCHOBHOH HATREE - B MECTe KOHTAKTA. [Ipm narpese Tpybra yn-
amHAeTCA (3 TpabpUT - NEPAKTHYECKM HET), KOHTAKT Memay CTegkHeM I ma-—
NOM YRYAWASTCA/NPONARAET - TeMmneparypd crafuimanpyerca. TeumnepaTypa
PETYNMRYETCA NRITEMMOM CTeDREHT .

TaM €HN0 HeCKONBKO NpofneM - KOHCTRYKLMA AOMEHA ofecneuMsaTe cTa-
GUNEHEA HECTHMA 1 *HENRYRMBALMTY DQIDRMM CTER®HA C OJHOBREMEHHOH era
vIOnAUMed, KROME TOTO, CTEQNEeHb OOJEH OHTE [OCTATOYHO NPOYHHM B
HATQETOM COCTAOAHIM .

AR> Ilvcne TODG KAK ONMHA HANd CTAHOBMTBCH HEQACTATOYHOA €10
NPUEOQMTCA MEHATB. [ BOT TYT To 1M HAuNMHAKTCA npofnemu. OHO aTTyna
He EBHTACHKMEAETCA. M OuUeHE YaCTO NAABHME NROCTO NERMXOLUTECH BHEMIOH-
EAaTh...:[ [loceMy BOMpOC - KaK CAEBNATh TAK, YToBH Xalo He NEUTagano
K HATHPEBATENN?

HY CRONBED ¥ MOEHO NOBTORATE... DNRMMERHO Da¥ B LBA MECALA OOMH
EONROC.

1) Beped _BOBHM_ DaANBHMKE ¢ _HOBEM_ wanom. Moxso u ywe ofropesumee
HANO TAK YOENETE, HO REYYNBTAT X)YRE - MEOR YEE OTORKREHA CHIBHO.

2) BHTACEMEAEM XANG, CNETKA 948MUAEM €U0 N0 BCeH NOBELXHOCTH MENRMM
HANWIBHUKOM/ WEYPKOA, M XOPOUEHBKO HATURAEM ©T0 TAKEe CBEeXSSaubeH-
HEM ANAMUEMEM WM MATKMM O0Panes - yrofe oGpab¥oBanack PABHOMERHOE
DOKEHTHE Ha BCEM CTEREHE .

3) Cnerxa NPOKOEHBAEM CTELWEHb, HO TaK, YTOGH HE CHMUKOM M3MEHMNACEH
fopMa  [MHAYE B NAANO ero noToM GMT BCTAEMUER HOPMANERO) . [P mTomM
NOKPHTHE XOPOUSHBERO NPMAMOHET K #any. ECM TAe-HUTL NOKPHTHE OTBA-
JMNOCE, WU BEUEENA MENR - B 9TOM MECTe NOBTOLMTE ¢ DNyHETA 2) .

1) Tlocne TOTOEHOCTM NOKQHTMA CHIBEHON NPOKROEKOH BORMIDYEM ®ANA
(Tonbko wrof Tpewrn ve Guno). Iocne rpyBoil bopMoBEM fopMa cneTka
PUBHASTCA HANMIBHMEOM [S300HO ¢ ®and COMPASTCA ANOMMBMEEOE
NOKPHTHE, TAE eMy COBCEM HE MEeCTa), M CHOBA KYeTCS - TaKk MEeTanoM
MTERAUMI NANYHaETCd NPONHOE NROKOBAHHOE RANO Hy#HOM GOLME, koTOpOE
[OnT0 BHe pacTeagAeTcd B npunoe. ToyHee, pACTEORASTCA SHANMMTENEHO
Mennesses QOHUBOrO mand 13 MArkod e, A o0HYBO KYR HA IOCKYR
NHPAMUARY, HO STO KOMY KAK HRaBMTCA.

5) BerasngeMm B madano u pagyemcd. [pM BeoBXOIMMOCTM QaMeHH #ana
NROCTO BHTRAXMBAETCH.

flpoaoawenne crenyer...

KOAOHKA PERAKTIOPA

B nepeolt B 3TOM rofly «MWKPOKONCHKE PeaakTopa» HanoMHIO, 4T0
HaLl XyYPHAN BbIXOAWT ¢ HeOOALILIOK YACcTOTHOW MoaynauWel, NoaTo-
My $eBpanbCKU HOMep Bbl MOYHWUTE C HEKOTOPOW 3adepxkoit. Ha-
M HOBbIM MOAMMCHKAM CO0BULAL, Y4TO peAakUWa AAeT rapaHTuio
noay4eHWa BCeX HOMEPOB NO NOANWCKE, AaXe eCiK KAKOW-TO W3 Ho-
MEPOB CMYHafHO «NPONaAET» Mo NyTH B Balle NOYTOROE OTAENEHHE.
B Takvx cnydasx Bam [0CTATOMHO BbICNATh B Hall agpec opurivHan
Bawer NoANYCHON KBUTAHUWK K CNPAaBKy BaLLEr0 NOYTOBOMO OTAENEe-
HKA B TOM, 4TO «TaKoW-TO HOMEpP XypHana «Paanoxobbu» B Takoe-To
OTAENEHKE CBA3K N0 NOAMKCKE He nocTynans. Mbl HEMEANEHHO W
fecnnaTHO BbILLNEM BaM HEACCTAIOWWA HOMEpP VHAWBWAYANEHOR 3a-
Ka3HOK HaHAEPONbIo.

Yenokowo 1 ayarodunos, He HaeAWKX B 3TOM HOMEPe NpoacaXe-
HWA UVKNna cTaTel «YM34Y BB Ha coBpeMeHHOM aneMeHTHOR Hasze...»:
W3-3a Gonbloro avMHero «Jafokecta» nybnvkauwa nepeHeceHa Ha
anpenb, a B NoPAAKe KoMNeHcaluWy onybarkosad younuTens J.Cenda.

Ycnexos B TBOpYecTee!  Hukonasi Cyxos

01033, ¥ipauHa, rKues - 33, a/n 942
yn.Brnagnmmpoxan_ 101
ynunAHckas, 29
OucTpubBrrwTOp
AIM, AMF. ANALOG DEVICES, ASTEC, HARTING, MITEL,
BC COMPONENTS, HEWLETT-FACHARD, MOTOROLA, FACE,
HROHM, SCHROFF, SIEMENS, TEXAS INSTRUMENTS W Op.
BNeKMPOHHBLIG KOMITOHOHMES,
olSopydosane U MaImepuansl MexHonozuw SMT,
KOHCITIPYKITIUGHBIO ITOMBHITIB.
Paspabomxa u Ua20ITIO/NeHUS NeYamubiX Iianm

Ten. (044) 227-1389, 227-5281,
227-2262, 227-1356,
227-5297, 2274249

MNEKTPOHHBIE
KOMMNOHEHTbI
U CHUMCTEMBLI

chaxc (044) 227-3668
e-mail: vdmais@camarkiev.ua
hitp:/fwww.vdmals klev.ua

(Oxotuanne. Havano cm. c. 58)

oaHoro graiina Ha Apyroi Bo3HWKaeT Hebonbliaa nay3a, Kotopan (y
MeHA, No KparHeW mepe) BoiapliBaeT pa3gpaxeHue. MNpwy 3anvck CD
vyepe3 YHUKOMM-PC Takoro adydekTa HeT. Ho Toraa cam MP3-dhaiin
NoAy4aeTCA CAVLWIKOM GOMBLWIOH, NO3TOMY OPWEHTVPOBATECA B TPEKAX
Ny4LIE BCErO NO BPEMEHK 3BYHaHWA, CEEAEHNA O KOTOPOM MOXHO 3a-
HECTW BPYMHYIO B OTAENBHBIA TEKCTOBLIK dralfin.

Brino npoTecTposaHo 2 nonynAapHeIx koaepa MP3: AudioActive 1
Xing Ha pa3aHblx 6KUTpeiTax. B apyKoBoM pepakTope Bwin creHeprpo-
BaH cern-crrHan (30... 20000 My, 1 mrHyTA), 3aTEM OH KOAKMPOBAICH B
MP3, noay4eHHeI dalin Bocnpor3soanca 3ateM kak 4epes Winamp,
Tak 11 CoolEdit. CrrHan KOHTPONWPOBANCA BHELIHMM BOALTMETPOM.
Koaep ot AudioActive nokasan oMeHb XopoluKve pesyisTaTe: AHX Bblna
nuHeliHa ao 20 kM, (cyaa no v3obpaxeHWio B OKHe pejakTopa
CoolEdit), a Ha BbIXOAe 3BYKOBOW KapThl 6kl HeGonblOK 3asan AHX
Ha 20 kly, {(nopaaka 3 B, HO ero, Kak yXe rosopriock, MOXHO CKOp-
pekTHpoBaTh). C Kogepom 0T Xing’a aena o6CTOANM NOXYXe: B CUrHA-
e HaNpo4b OTCYTCTBOBAM HaCTOThl CBhILIE 16 KM, HA N6 bIX SUTPeit-
Tax (128...320 k6/c). OAHAKDO HEe HAAO0 NMPWAABATH STOMY C/LLKOM
60nbLIOE 3HAYEHVE - CTAHJAPTOM aHAMOroBOl MPOMECCUOHANBHOM
annapaTtypsl npeaycMoTpeHa nonoca 31,5...16000 My, Tak 410 He che-
AyeT CMABHO PyraTth koaep oT Xing'a.

CD vMeloT pasHoe Ka4ecTBO (MHe nonaganvce pupmeHHele CD c,
MAKO FOBOPA, HE OYEHb XOPOLUVMM KAYecTBOM). MosTomy k BhIGOpY
KOHKpPETHOro KoAepa Hafo NoAXoAuTh, KOHEYHO, WHAWBWAYaNbHO.
3BYKOBLIMK PEAAKTOPAMI NPK NOAFOTOBKE wav-(hainoB K NeperoHke
B Mp3 Haao Nob30BaTECA OCTOPOXHO: A0MYCKASTCA NpaBka (BCTaBKa
W yaaneHve iparMeHToB). A BOT G AaMANWMTYAHbIMI Npeofpa3oBaHi |-
MK ciepyeT ofpawaThCcA OCTOPOXHE, a eCii HeoBX0oAWMO BCe-Taku
NoANpPaBUTE AMNAUTYAY - TO CMHXPOHHO B 0fioMx KaHanax (ecnw, Ko-
HEYHO NpK 3anyck Bel1 NpaBUneEHE yeTaHosAeH HanaHc). Jeno B ToM,
yTo KomnaHaepsl dhx/YHUKOMM yagavsawTt (B aeunbenax) pazba-
naHc: ua pasBanadca 1 AB oHW caenaiot paadanade 2 a6 (a3 3 a6 -
6 06 v 1.4.). O NpYMeHeHKI BCAKKMX 3(h(PeKTOB, CBA3AHHBLIX C Npend-
pazoBaHuaMKU AYX, dnaHxepamy, pesepbepaTopamMu 1 T.N. ciepyeT
3abbiTh. OIHAKD, O6BIMHO BTO U He TPelyeTCcA: Be/lb HAM HYXHA KOM-
nakTHaa konua CD. Y1o6bl He 3abbiTe BKAOYUTE YHUKOMM-FC npw
NPOCAYLWIKBAaHKI TakKux mp3-(hainos, NOMECTUTE X B AWUPEKTOPUIO
DBX (co3paHHylo BaMy Ha BUHYeCTepe), a YXe B Hee BHOCWTE BCe
Takve aknb. B 1ma daiina xepatensHo BeecT dbx [HanprmMmep,
track01dbx.mp3), v oTpegakTupyiTe Tar ID3, 4ToB6I 9TK dakiiel Mox-
HO BbIN0 OTAWYKM T OT OBBIMHBIX, ECIK OHW MO KAKOK-TO NPUYWHE OKa-
XYTCA B APYroM MecTe.

flurepatypa

1. H.Cwxos. Dolby B, Dolby C, Dolby 5....dbx? «PaguoxoG0m» Ned /1999, c. 45

2. H.Cyxos. Dolby B, Dolby C, Dolby 5....dbx? «PaanoxoB0m= Neb/ 1999, c.46

3. P.Meawedxe. High-End 24-0utoseid ayanoUATT gna komnsioTeproro CD-ROM.
«Paanoxob0ms Neb /1999, ¢.50
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SLITOBAN SAEKTPOHUKA

CUTHAJIU3ATOP NOBPEXAEHUN

TENE®DOHHOWN NUHUNU

B Hawe HenpocToe BpeMA ewWwe He nepe-
BE/MCh 11, BEDOATHO, HE CKOPO NEPEBEAYTCA
noBYTeAN NOXWBWTECA 33 Yyx0l cHET. MNpo-
BOAHBIE TEASMOHHBIE NMHAK, NOAKIIOYEHHBIE
K HalwwM TenedoHam, AsnaTeA Haubonee
YA3BYMBIMK ANA PA3NKMYHOMO poaa A0MOpPO-
WeHHBIX nMpaTos. CKUAWT TakoW AeATenb B
NoABane WK Ha Yepaake, a To KW BOBCE HA
ctonfe (1) 1 3BOHWT 3a Ball CHET, KyAA eMy
B3AyMaeTea. Ana Hopbibl ¢ TeNehOHHbIM M-
paTCTBOM PasuoNoGUTeN MK NPUAYMAHO He-
Mano YCTPOWCTB, HANPWUMED, ONWCAHHBIX B [1
- 3]. B HWX 3anoXeHbl MHTEpEeCHEIE AW, HO,
K BOABIIOMY COXaneHWn, Npeanaraemele B
nuTepaType GnokupaTopel NPeBPAaLLACTCA B
QUKLUMIO, ecir TenedoHHBIR NMpaT OKa3LIBa-
eTcA 4yThk Honee NPOABKHYTEIM, YEM XOTENOCE
6kl aBTOpAM YNOMAHYTHIX CTaTeld. PeankHoCTh
TAKOBA, Y4TO CTOMT 3/0YMBILUIEHHUKY OTCOE-
JAWHUTE OfIMH U3 NPOBOADE, WAYLIMX K Balle-
MY Tened:cHHOMY annapary, Kak HA oauvH 61o-
KMpATOp He cnacéT Ball ceMeliHbll BiomKeT
OT nocaraTenscTs. Bel HyneTe ponro xpate
3BOHKA, HAXOAACH B NOMHOM HEBEAEHKUI, HTO
B 3T0 CaMoe BPEMA KTO-TO
nonb3yeTcA BalvM Tened)oH-
HbIM HOMEpPOM. DKaXKCh Xe nw-
paT ewé 6onee 06paz0BaHHbIM,
OH ByAeT OTCNeXWBaTL NONCXKE-
HW e TpYDKIK HA BalleM TenedoH-
HOM annapare 1 «<BepHET» BaM
Bally Xe& Tene(OoHHYID NMHWID
CMYCTA BCET0 Napy CekyHAa noc-
Nne TOro, Kak TOABKO Bbl CHUME-
Te Tpy6Kky. Bel yeneILMTE AAKH-
HbIF FyA0K 11 Aake He ByaeTte no-
[03peBaTh, 4TO KTO-TO TOMBKO
4TO NOABL30BAMNCA BALUKM HOME-
poM. Takaa vrpa B «KOLWKK -
MBILLKK» MOXET NPOAONKATECH HE OAKH Me-
cAL, ocoBeHHD, eC/W NVPAT OKAXKETCA C yMe-
PEHHBIMIK ANnNeTUTaMK.

BrinonHuTe GyHKUMKM 0BbMHOrO TenedoH-
Horo finokypatopa cnocofieH coBpeMeHHbIN
AQOH. Hanpumep, ana sepcumn PYChb 25C+
HaA0 NOCNEA0BATEEHO HAXETH KNABULLIK

[MODE! B [«

BbIGPATL W YCTAHOBUTL NapameTp

VD1
K056

Th+

' K TenehoHHoR MHuKy +

a 3aTemM BLIGpaTh U YCTAHOBWTL NapameTp

Mocne aToro 6yayT 23ab10KMpOBaHLI NoSLIE
nexoaawme 3soHkK. Ho 11 AOH He cnacér,
ecnu pawa TenedoHHaA NMHKWA OKaXeTCA pa-
30PBAHHO.

Jnfa KOHTPONA 3a NOBPEXASHWAMK Tene-
(rOHHOK NWHKUK NpeanaraeTcs cofpaTh He-
CMOXHBIA CYFHAAKW3ATOpP, NPUHUWNKAaIBHanA
cXeMa KoToporo npueeaeHa Ha puc. 1. Kor-
na B TenedoHHOR NWHWKW NPUCYTCTBYET Ha-
npaxeHre Honee 20 B, Ha Bxoaax DD1.1 no-
rvdeckad eguMHWUa, Ha eeixoae DD1.1 noru-
YeCKW1IA HOMb, KMOY HA BbICOKOBOJIETHOM TpaH-
avctope VT1 3akphiT, reHepaTopel Ha DD1.2
- DD1.4, VT2 He pafoTaloT, yeTpoiCTBO Ha-
XOAWTCA B ASXYPHOM pexxume. Ecar npon3oii-
NET 06pbIB TeNe(OHHON NVHWUK KK Hanps-
XKeHWe Ha Held ynaaeT Hxe 20 B, Ha Beixoae

Angpeli byros, ¢.Kypba Hpocnasckoii 001,

DD1.1 noaBnTCA yp OBEHE NOMMYECKOV eAnHK-
Upl, 3apaboTaeT reHepaTop Ha DD1.2, DD1.3
cyacToTol 1...2 My, Koraa Ha Beixope DD1.3
norvyeckan eauHuLA, paspelwaeTtea paboTa
TOHanLHOro reHepatopa Ha DD1.4, VT2, MNo-
CTYNAWKE ¢ KonnekTopa TpaHavcTopa VT2
CUrHan yCWAKBAaeTCA TpaH3ucTopamu VT3 -
VT5. Harpy3koli Kackaaa cnyaiT AMHaMUHec-
kaa ronoeka BA1. Moka AvHKWA ByaeT 3aHATa
WA pa3opBaHa, AWHAMUK 6yaeT W3aaBaTh
NPepbIBUCTHIE MYOKK. KAKOY HA TpaH3ucTope
VT1 B 810 BpeMa GnokMpyeT Habop Homepa.
BpeMs nepeknioeHra YyCTPoMCTBA U3 AexXyp-
Horo pexmMa B pafiounii 1 HaoBopoT cocTas-
naet 1...3 c. KonaeHcaTop C1 npeaoTtepalya-
eT ABTEKTHPOBaHKe Avoaom VD4 pa3arqHo-
ro poja NoMex 1 HaBOAOK, KOTOPBLIE MOMYT
BbITh NP 0BpbIBE AUHWK. uopa VD3 3awum-
LAeT MUKPOCXEMY OT BEIGPOCOB HANPAXEHWA.
KonagHcatop C2 co3aaéT HeobxoarMylo 3a-
AepxKy Ha cpadaTeiBaHWe cUMrHanvaaTopa.
HeofibiMHaA KOHCTPYKLMA TOHANBHOrO reHepa-
Topa Ha DD1.4, VT2 noagonseT o60ATHCE B
YCTPORCTBE BCEM0 OAHOW MUKDOCXEMOR.

3aMeHVTe TpaHaucTopom KT9406, KT969A.
VT2 - VT4 - nwobele 13 cepuii KT3102
KT3130. VT5 - cepuii KT503, KT602, KT608,
KT817. AvHamuyeckas ronoska BAT - mobas
mManorabapuTHan ¢ CONMPOTUBNEHVEM KATYLLIKA
8...50 Om, MOXHO YCnoNb3oBATH TENEMOHHKIA
Kancynb. Beikmodatens SAT - nioBol KOHCTpYK-
UMK, HANPUMED, OT MUKPOKANLKYNATOPA.

HanaxweaHve CBOAUTCA K YCTAHOBKE pe-
aucTopoM R1 HanpsxeHua cpabaThiBaHWA ye-
Tporictea 20 B. CneayeT oTMeTWTb, 4TO
noafop peavctopa R1 cneayeT npov3soanTh
NPy TOM HANPAXEHWUW MTaHWA, NPK KOTOPOM
ycTpoiicTBo HyAeT skenayaTupoBaTthed. Ecan
NO3BOAAT NAPaAMETPEI BEIBPAHHONC NCTOYHK -
Ka, TO AR WHAWKALUWI BKIOHEHHONO COCTORA-
HWS MOXHO MCMNOAB30BATh CBETOAWON,

B pexypHOM pexurMe cHrHanM3aTop no-
TpebnaeT oT TenehoHHONW CeTW TOK NpUMep-
HO Ha NOPAAOK MEHBLLIE, HEM <KHOMOYHBIE Te-
nedoHHble annapaTel. B kavectse Gnoka nv-
TAHVA AOMYCTKMO MCNONb30BaTh Moboi an-
napaT ¢ MaKCUMAaIbHBIM TOKOM Harpyaku 6o-
nee 50 MA. MOXHO NpYMeHWTe DaTapeio

Awroa VD5 sawpuaeT TpaH3ncTopel VT4, VT5
OT BEIGPOCOB HANPAXEHWA CAMOWHAYKLMK
AKMHAMIYECKOR ronoBkn BAT.

CurHannaaTop NWTaAeTCA HanpaxeHWem
5...9 B. Tok notpebneHra oT MCTOYHMKA MK-
TaHWA B AEXYPHOM PEXWME He NpeBbilaeT
100 mKA. 3T0 NO3BONAET NOAKNKHKUTL CUrHa-
nKn3aTop K WtaTHoMy Gnoky nutaHva AOHa,
aBTOOTBETHMKA, (hakca. Mpr 3ToM BbIBOABI
TN+, TN- pomkHbl 66ITe NOAKAOYEHBI K Bbl-
X0Ay AVOAHOro MocTa TenedoHHoro annapa-
Ta. MpK xenaHvn ana Gnokuposky paboTel
CUrHANKY3aTopa NP NOAHATIK TPYOKW, Yepes
KpEMHWEBEIW Arof, (Ha cxemMe He NnokalaH) Ha
Bx0A, DD1.1 MOXHO NOAABATH YPOBEHb NOTIA-
YECKOW efWHUUB ¢ NaaThl TenedoHHore an-
napaTa, B KOpnyce KoToporo 6yaeT ycTaHoB-
neH curdanuaatop. Ecav xe curHanw3aTop
HyAeT MCNONb30BATHCA KAK ABTOHOMHARA KOH-
CTPYKUKMA, TO ANA ero OTKAIYEHWA NpUAETCA
NOALI0BATHCA BHIKAHATENEM SA1, 4TO He
npeactaenAeT Gonblwvx HeyaobeTe. Takoe
YNPOLEHVE ONPABAAHO TEM, 4TO OCHOBHOE
Ha3HaYeHWe nNpejnaraemMore ycTpoWcTea -
CHrHANWM3auWa aBapHIAHOr0 COCTORHKA Tene-
(oHHoW nuHKK. Ecav 6n1oknpoeka Habopa
HoMepa He TpefyeTca, TO Kackap, Ha TpaH3u-
cTope VT1 MOXHO yAQAUTh.

B cuvrHanK3aTope MOXHO MCNONL30BaTh
peavctopel OMAT, MNT, C2-23. KoHaeHca-
Top CB - K50-35, ocTankHble - Ni0OkLIe Heno-
napHble, HanpuMep, K73-9, K73-17. Ouoabl
VD3..VD5 - niobeie cepuin KAS09, KO521,
KA522. TpaHawctope:: VT1 KT940A moxHO

VD5 KJ5224 +5..9B
R4 F&K pwB. 14 VT2 KT31026 SA1
VD3 g 0.1 DD1 + BA1
KN522A V1 MK 0,1ra-17
K VD4 KT940A
R3_kns22a Rs
10k| | ppi2 DD1.3 v
& & |, 8 VTS5
9 2 KT503A
DD1.1
R14 .
10k Obmia

Prc|

ranbBaHUH4EcKUX 91EMEHTOB HANPAXeHneM
4.5..6B émMkocTeio 0,5 ... 3 Ay,

CurrHanv3aTop NoBpexAeH A TeneqoHHOR
NUHWUK G OTKOYEHHOR HN0KMPOBKOKA MOXHO
MCMNONb30BATh KAK NOBTOPWTENL TenedoHHOo-
ro 3aBoHKA NpK coBMmecTHoW pafoTe napan-
nenbHoro TenepoHHOro annapaTta HA OAHOIA
JuHUK ¢ AOHom.

K coxaneHuio, cneuugrka paboThl 1 Ha-
3Ha4eHWe CUrHaNW3aTopa He NO3BOAAKOT 3a-
niTaTh ero ot TenedoHHON AMHWK, TaK Kak
npu eé ofphiBe YCTPOUCTBO OKAKETCA NOA-
HOCTHIO 0BeCTOHEHHBIM.

Ecnv BO3HWKHYT TPYAHOCTKW NPW NOOK/O-
YeHWI CUrHANW3ATOpa K CTaLUWOHAPHOMY Te-
nedoHHOMY annapaTy (rAe BaATe oMY ECKYIO
eAVHLY A0 GNOKUPOBKK paboThl CUrHANK-
3aTopa Npy¥ NogHATUK TpyBKK?), TO MOXHO
NopeKkoMeHA0BAaTL TAKOW BBIXOA: HA pbiMar
NPUKIEVBAETCA MANEHBKWIA MarHKT, a B6IK-
3K ero pacnonaraeTcd repkoH Takum ofipa-
30M, 4TOOBI NPK NOAHATVI TPYOKK, NPOKCXO-
Arno cpabaThiBaHWE repKoHa Ha 3aMblKaHKe.
B AQHax noruyeckyio e AMHULLY MOXHO B3ATE
CO CBETOAMOAA, NPK HeOHX0AMMOCTH cdop-
MWPOBAB HYXHBIA YPOBEHE C MOMOLLBIO TPaH-
3UCTOPHOMD Kackaaa.
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