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Papuoxotou

XKypHan ons paguoniobutenei,
ayanodunos v nonb3osarenen MK

Ne 5(65)/OKTSABPb 2008
CoBMeCTHOe u3faHve ¢

Jlvrovi paguoniobuteneii ¥ <0 aiiH
M3paetcs ¢ pespans 199 r.
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FnasHbIli peaakTop
Hukonawn CyxoB

PepnakuynonHas konnerus
eopruin Boxko (UTS5ULB)
EBreHnin Bacunb4eHko
Cepreii KyOyLunH
AHaTonuit MaHakos
Bcesosiog MapLeHiok
lOpuin CagnkoB
AnekcaHgp Toppec
Hukonain ®epocees (UT2UZ)
eoprun YnunaHuy, (UYSXE)
Bnagumnp LLnpokos

Anpec pegakuyumn

YkpauHa, 03190, Knes-190, a/s 56

Ten. (+3)80949256096 (m06., rnaspen),
dakc: (044)4437153

E-mail: radiohobby@ukr.net
http://radiohobby.Ldc.net

PacnpoctpaHeHnue
1o noAnucke B J1l000M OTAENeHUN CBA3N:

YkpauHa - no «Katanory BugaHb Yk-
painn 2009» AN «[peca», nHaekc 74221

Poccus v apyrve ctpaHbl CHI, Jintsa
JlatBug, 9cTOHMS - No KaTanory «[a3eTsbl

n xypHanel 2009» arenTcTtea Pocneyvats,
nHaekc 45955

LanbHee 3apybexbe - o karanory
«Russian Newspapers & Magazines
2009» arenTcTBa Pocneyatb
http://www.rosp.ru

Bbipaxaem 6narofapHOCTb BCEM aBTOPaM 3a UX
MbICAW U UAEN U BCEM MOANMCHMKAM 3a [OBEPUE U
MaTepuanbHyo NoaAepXKy XypHana

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

© «Pagnoxo66u». KonupoeaHue matepuanos 6e3
NMCbMEHHOrO paspeLLeHns pejakummn 3anpeteHo. Mpu
LMTVMPOBaHNKN 06s3aTenbHa nosHas Gubnmorpaduyeckas
CCbl/IKa C yKa3aHMeM Ha3BaHWs U HOMepa XypHana

Monnucaxo k nevatn 27.10.2008 r.

OTneyaTtaHo Ha XYpHaJsIbHOM KOMMeKkce n3natesibCrea
«Mpeca Ykpainu», M.Kunis, Byn. Fepois kocmocy, 6

v PIYM UMK «Yysawums»,

r.He6okcapsl, np. W.5lkosnesa, 13.

O6wwmii Tpax 12200 aka.

3aka3 Ne0148805, LieHa foroBopHas

Yupeautens u uspartens OJIMN Cyxos H.E.

r.Kues, yn.l'oH4apoga, 21

JKypHan BbIXOAWT LIECTb pas B rop,

60x84/8 6ym. popm., 7,44 ycn.ney.n., 12,8 y4.-u3g.n.
3BapeructpupoBaH FockomMuteToM Poccuiickoi
®epepaumm no nevatn 25.06.97 r., ceug. Ne016258
3apeructpupoBaH MUHACTEPCTBOM MHbOPMaLUn
Ykpauhbl 11.06.97 r., cBug.cepvsi KB Ne2678
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COAERMAHNE

e dydial gexdvsToivih pdnfloflepepaTyuKoB .............. B.[lecTpukoB

HoBasi TexHuKa u TexHonorus

[lenBeKoaMaaunienanyTHinG GegSyast,paspepewamd S=a¢/msaens ana Google Earth; popmuposa-
A T i< CSTTeH g 806 & H A D sogmi o inl T8 ¢ GICan 3f SVihc maTpuLeii LMPOBLIX MUKPO3epKas
Digital Micromirror Device B [ eparepLi0BOM i ina3oHe; HELLYMALLMW YCUNNTENb Ha KBAHTOBbLIX MHTEPdepo-
meTpudecknx SQUID-geTekTopax; HOBbIE BEPCUM 3NEKTPOHHBIX cnosapeit Emotion Labs Multi-Dic Ha 45
asblkax: ASTRA32 Advanced System Information Tool 2.00 - MHCTPYMEHT ana onpeAeneHns annapaTHom
KOH Dfilypal n 1 Fal et il DMNbioTepa € yHUKanbHoi GyHKUMEN noncka yCTPOMCTB C HeYyCTaHOBEH-
HbIM SpaiBePaiin, TeRR0n0rvis 6ecnpoBOAHOM NOA3aPAAKM aKKyMYSTOPOB MOBUALHLIX TenedoHOoB, niee-
poB, kapmaHHbIx MK, HoyTOykoB 1 T.M. ycTpoiicTs WildCharger™; HoBbI MOBUAbLHBLIA Tenedor Koninklijke
Philips Electronics N.V. M200; SanDisk npeactasuna HOBbIi popMaT pacnpocTpaHeHuns Myabikn slotMusic;
Creative Zen X-Fi - nepBblii mp3-nneep, noaaepxusatowumii TexHonoruio X-Fi; Buaeoyacsl — nepcoHanbHbIi
undposoii LeHTp Gupmsl Irbi Digital; mp3-nneep-HaywHuku Irbi Digital He HyxaaeTcs B NpoBoax; TaHreH-
unanbHblii ToHapm Thales; MAX9744 - nepsbliit B 0Tpacau cTepeoycunuTens knacca D ¢ «pacnbineHnem
cnekTpa», COAepXallunii cxemy aHanorosoi n LudpoBoii 64-arosoit peryaMpoBk1M rpOMKOCTYH; CTepeo-
YM3H4 knacca D Texas Instruments TPA2016D2 ¢ BCTpOEHHbIM MpOrpamMMupyeMbiM Komnpeccopom n APY;
CeHCOpHHI gatunk Quantum Research Group QT102 Ha naTeHTOBaHHOI TEXHONOrMM NepeHoca 3apsaa
QTouch nossonseT naeHTUGULMPOBaTL NPUGAVKEHNE UM NPUKOCHOBEHKE I060ro NpeaMeTa K aN1eKTpoay
Jaryvka faxe yepes TONCTbIN CNoii cTekna; HoBble NpeuunanoHHble OY National Semiconductor cepumn
PowerWise® - LMP7731 n LMP7715; web-pecypc National Semiconductor WEBENCH pononxeH pa3ae-
nom WEBENCH Sensor Designer ans obneryenvs Bbibopa 1 NpoeKTUpPOBaHWUS aHanoroBoro unv umdposo-
ro TemnepaTypHoro, oTo, JaTyunka JaBieHus Uam BAaxHoCTH; NpeobpasoBaTesim NOCTOSAHHOMO Hanpsxe-
HWA C ranbeaHu4eckol pasesaskort UCE ¢upmbl Murata Power Solutions npu macce 20 r o6ecneunsaloT Tok
n0 40 A v mowHocTs go 100 BT; UMC 6eckeapuesoro 3agatouiero resepartopa Si500 ¢pupmsl Silicon
Laboratories; National Semiconductor Buinyctuna RoHS-coBmecTumbiii Mogynb Bluetooth LMX9838, otnun-
YaIOLLMICS BbICOKOW CTENeHbIo MHTerpauumn n maneimm rabaputamu; RF Microdevices CXE1089Z - UMC
yeunutens ans undposoro kabenbHoro TenesnaeHns ananasona 50 - 1050 MIy; paguomoayns RC2000
KomnaHuu Radiocrafts nossonset opraHmaosats 6€CNpoBOAHYI0 Nepeaady AaHHbIX CO CKOPOCTbIO A0 1
M6ut/c B amanasoxe 2,4 'y, HoBbIM TpaHcueep lcom IC-7600

DaipxecT 3apyOexHoii nepuoauku

OpHoTakTHbIN namnoBbii YM3Y Puka CneHcepa ans HaunHaiowmx ayanopunos; «peveckas Tpuaga» - op-
HOTakTHbIM YM3Y AnekcaHapa AproHa Ha MOLLHOM NPSIMOHAKalbHOM TPUOAE; OAHOTAKTHBIV 1aMMnoBbIi
YM34 MNuta Munneta Ha ABOMHbLIX NEHTOAAX C NONOXUTENBHBIM HaNPSXXEHWEM Ha 3aLLUTHOW CeTKe; ABYX-
TaKTHbI namnosblii YM3Y [xo3eda Hopeyaa CTunna; opurnHanbHoe CXeMHoe pelueHne rubpuaHoro
YM3Y Aii BaH [lopHa Ha Tpuoge PL509 n UMC TDA7294; rubpuaneiii YM34 Hybrid Blue Anekca ApuvoHa;
[BYXKackaAHblil ABYXTakTHbI nonesort YM3Y «F5» HenbcoHa Macca; umpposoit pesepbepatop; LBeToMy-
3blkasbHas yCTaHOBKa; 8-30HHAsA CUCTeMa OXPaHHOW CUrHanM3aummn; MUKPOPaanoXyUoK; «Camblii ManeHb-
Kuii» BBICOKOKa4YeCTBeHHbIN cuHTe3atop ¢ USB-ynpasneHnem Tomaca baiiepa; QRP TpaHcueep ans npose-
nennsa PSK cesizeit Ha 80-meTpoBom ananasore [lynawa Jlesente; ase Quagi ana 80-meTpoBoro avanaso-
Ha 1 apyrvne Hanbonee MHTepecHble YCTPOMCTBA M3 AECATKOB 3apyDexHbIX XypHanos

QUA-UARL
YCTPOMCTBA CNOXEHUSA MOLLHOCTMN ABYX FEHEPATOPOB ....rvvuernrarnsnns A TUTOB
«Kapat-2H» ans HaumHalowmx paguoniodburenei ... J1.Bepbuukuii, M. Bepbukuii

MoLwuHble aBTOMOGUIbHBIE NpeoOpa3oBaTenu Hanpsxernus 24 B B 12 B gna
aBTOOYCOB U FPY30BbIX ABTOMOOUIEM! «..vverereesesssssssrarararasennnsnsss 10.CAAMKOB

CHoBa o npumeHeHumn ceetoanonoB. Nop 2008-i. .......cveveueuennsn. B.LMPOKOB
MUKPOKOHTPOIIEPHOE YNPABNIEHUE - 4 ..ovvvviinrnrnrarnrensnsnsnsnsnsaranans C.PIOMUK

«GSM-cTopox 3» - 0XpaHHOe YCTPOMCTBO C OMNOBELLEHUEM MO KaHany COTOBOM
CBSAI3M U QYHKUUAMU AUCTAHLMOHHOIO YNPABNACHUS . .ovevarnrnnnnsan M.IOTANYYK

OBepKIOKUHT «AM}UTOHA» UK
OuepenHoit yaap B 0Y6eH XalM-DHAY .....cvuverenrensnranenrensnsennanes BKYKOBCKMIA

BE Bl 3nexrpoHHLie kKoMNOHEHTLI, cUCTEMBI, 0BOPYAOBaHME M aKCECCYapbl

61
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MacTep Kut - noutom

KHurun - nourtoi

KOAOHKA PEDAKTOPA

YBaxaembie yntatenn, nopa opopmMuTb NOANUCKY Ha nepBoe noayroaune

2009 roaa B Baluem no4ToBoM otaeneHun! lNpuxsatute ¢ coboi CreayrLLyi0 CyMMy
4715 opopmaeHns noayrogoBoy nognucky no karansory «Ykpnoutsr» (Al «[peca»)
Ha XypHansel: «Pagnoxo66m» - 32,19 rpH., «Pagioamatop» - 89,16 rpH., «Pa-
anomup» - 114 rpH., «Pagno» - 160,02 rpH., «Pagnonobutens» - 194,76 rpH.,
«PagunotexHuka» - 1638,3 rpH, cBoaHbii Tom PXX «PagnotexHuka» - 6891,9 rpH.

[NognucHonm nuaekc Ykpnoutel 74221, PocneyaTtun 45955



PALNIONCTORPN

3neKTponerBaﬂﬂQM|Q/rEapma HT

panuonepenaTunogKypHa

(Mponomxenne. Hayano cm. «PX» Ne4/2008, c.2-5)

npog BukTop lNectpukos, r. CaHkT-lleTepbypr

[na nonyyeHns ogHOCTOPOHHeN np(C 1Qar pa lﬁl M{‘-Le_lﬂcl.lb I(Mmom nyrovi komnanum Telefunken nc-

BOAMMOCTU B Ayre, pa60Ta|0Lu,e|/| B pexu-

Me BTOpPOro poaa, B reHepa
TeNbHbIN 3NeKkTpopa, (aHoa)
B BUAE MEAHOro Ll,mnMHp,pa Ho,u, BHyT

oxflaxpancs NpoToYHONM BoLOW, Gnaropa-
pa 9TOMY 9NeKTpo[, UMeN HU3KYI0 Temne-
paTypy v npegoTepaLlLanacb BO3MOXHOCTb
o6paTHOro 3axurauus oyru. B kavectse
oTpuuaTenbHOro anekTpoda (kartopa) mc-
NONb30BaNCH yrofbHbI CTEPXEHb, Hemnpe-
PbIBHO BpALLAIOWUINCH BOKPYr CBOEW OCU
0cob6bIM NpuBOAOM. B pesynbTate yrosb-
Hble 3NeKTPoAbl 06ropann paBHOMEPHO, a
ropeHve oyru 6bi10 YCTONYMBO.

[openve goyrn B aTmMocdepe BOAOPO-
[la No3BONNNIO caenaTb 6ONbLIMM Yron Ha-
KJIOHa ee BO/bT-aMMNepPHO XapakTepucTu-
K1, B CpaBHEHUU C ropeHnem B BO3ayxe, U
TEM CaMbIM NONY4UTb 6ONee MOLLHbIE 3NeK-
TPOMarHnTHble konebaHunsa. NameHeHusa
nuTarowero Toka npuesoannn K 60/1bLLINUM
N3MEeHeHNaM Hanps>keHnsa Ha ayre U B KOH-
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Puc. 12. BonbT-amnepHble
XapaKTEepUCTUKU 3/TIEKTpUu4ecKol gyru B
Bo3gyxe (KpuBasi 1, 371eKTpOghl yrore-
yrosb) u B Bogopoge (KpuBasi 2,
5/1EKTPOgEI yroJlb-Megh). DKCIIEPUMEHT
B.JI. Yncona (Mr. W. L.Upson). 1907.

Hanuune cunbHOro nonepeyHoro mar-
HUTHOIro NoJag B MeCTe ropeHnsa oyrun Kak
Obl «BblAYyBan0» NOHbLI AYrOBOro paspsaa,
4TO NMpPUBOAUNO K AeunoHunzauumn, n Kak
cnencteve, NOBbILLEHUIO HanpsaXeHus 3a-
XUraHua oyru. O6MOTKM 3NeKTpomMmarHuTa,
MOMUMO MPOYEro, BLIMOMHANN eLle PYHK-
LMK BbICOKO4ACTOTHBIX AApocceneit, pasae-
NABLINX 3NEeKTPUYEeCKyto Ayry oT MCTOYHU-
Ka nMTaHug.

B 1904 rony Ha OGepery o3sepa
Bagsvaerd (Bagsvaerd Lake, pacnonoxe-
Ho B 15 km ceBepHee r. KonenrareH) B.Ma-
y/IbCEH MOCTPOW NEPBYIO PAANOCTAHLMIO
ONa 3KCNepuMeHTOB C AYyroBbIMU reHepa-

n3BectHa kak Paguo Lyngby (Lyngby

cidd) GSLL ERIE GLO:

eli B KoneHrareHe n SKCnepMMEﬂbHOM
pagmocTaHLy

yepes ABa rvﬁo ﬁ%mmne-
$oHHy0 cBa3b Mexay Lyngby n paguo-
CTaHuMen, pacnonoxeHHon B cbbepr
(Esbjerg), npnbananTensHo Ha paccTosHUN
B 270 KnnomeTpoB. 34aHne paanocTaHumm
B Ocbbepr nonyunno HassaHue Esbjerg
House. Yactb Esbjerg House ¢ 6onbLuoii
KoSIeKumen pagvuoannapartypbl TOro Bpe-
MEHM COXpaHunach A0 HalWnx gHer. Anna-
paTypa cenyac npepcrtaesneHa B Mysee
noYyThl U TenekoMMyHukauuin (Post & Tele
Museum).

Puc.13.B.INaynbceH u ero accucTeHT
IT. INegepcen. 1915

MepBble Xe KOHCTPYKLMKN reHepaTopoB
MaynbceHa nossonuam Bo30yxaaTb Kone-
6aHns C YacTOTOW BMIOTb A0 HECKOMbKMNX
mMerarepl, ¥ Noay4nTb MOLLHOCTb OKOJIO
KunoeatTa. B panbHeiwem ¢ ynyyleHHbl-
MU reHepatopamu 3TOro Tvna yaasanocb
reHepvpoBaTh 1 601ee BbICOKVE MOLLHOC-
TW, BMAOTb A0 COTEH U ThiCAY KMNOBATT.
"eHepaTOpPbI NPEANOXEHHOW M KOHCTPYK-
LMK NOAYYUAN LIMPOKOE MPUMEHEHMEe Ha
pagmocTaHumsax B Havyane XX Beka.

[ns nopgHATUS HaNPsKeHUs 3aXnraHns
Oyrv 1 yBeNIMYeHUs 4acTOTbl reHepupye-
MbIX €10 konebaHuit, Bbinu HanaeHs! 1 Apy-
rne cnocobbl. B 1903 ropy B.MaynbceH
nepsbIM MPensiokun nocnenosaTenbHoe
COoenHEeHNe 3NeKTPUYECKMX Ayr B reHepa-
Topax. OTOT TUM AyroBbIX NepenaTymkos,
Kak npasuio, paboTaBLUMX B peXvnMe BTO-
poro popa, NnpeacTaesn coboi Tak Hasbl-
BaeMble reHepaTopbl C MHOrOKPaTHOM ay-
rov. B KOHCTPYKUMSAX TakmMx reHepatopos
ONa ynyyleHns yCnoBuin AenoHU3aummn n
OXJTAXAEHNS UCMOJIb30BAIMCb HECKOBbKO
KOPOTKMUX AyrOBbIX MPOMEXYTKOB, BK/IIOHEH-
HbIX NocnefoBatesibHO. Mogo6HbIN reHepa-
Top pa3pabortana B 1906 r. komnaHus
Telefunken. OH cocTOSN U3 LWECTN OTAENb-
HbIX AYrOBbIX FrEHEPATOPOB, COEANHEHHbIX
nocneposartaneHo. B reHepartope ynasa-
nock nony4yatb yactoTbl Ao 500 klMu. Tok B
aHTeHHe coCTaBnan okono 5 A npu Hanps-
xeHunn nutaHusa 220 B. M'enepaTop € MHO-

nonb30Bascs B cTaHumun HayaH 6113 Bep-
HUMW OCyLL,eCTBNsNach
Hkﬂg NALMS C NOMOLLBIO MUK-
0¢OHa, BKIIIOYEHHOIO B aHTEHHYIO LieMb.
MoctpoeHHas komnaHwen Telefunken cuc-
Tema pagmocss3n oxsatuna 25 munb. [y-
roBble NepesaTyvku NOAKoHaNMUCh nocne-
[0BaTenNbHO Mo 6 reHepaTopoB Npw NuTa-

Hum 220 B nocTosiHHOro Ttoka, no 12 npu
440 B wnmn no 24 npu 880 B.

Puc.14. Cxema reHepatopa ¢
MHorokpartHol gyrou (cBepxy) u ero
KOHCTPYKLUsI (CHU3Y) KOMITaHuu
Telefunken

MosBMNOCL MHOMO YCOBEPLUEHCTBOBA-
HUI Y U3MEHEHWI, HanpaBieHHbIX Ha Y-
POLLIEHVE KOHCTPYKLIMK, yMEHbLLEHNe Beca,
yOelleB/ieHve, a Takke Ha obneryexHune
obenyxueaHus. B 1906 ropy Hemeukuii
yueHbii 3. Pymep (Ruhmer Ernst) npenno-
XU CBOIO CUCTeMy GeCrnpOBOSIOYHO Tene-
$OHMM C MCNONL30BaHNEM AYrOBOrO Nepe-
[aTunka v aNeKTPOINTUHECKOrO AeTEKTOp-
HOro npuemMHuka. B nepepatyvke 6Hbina
MCNoNb30BaHa Ayrosas namna NoCTOAHHO-
ro Toka B BOLOPOAHOW aTtMocdepe. B ero
NnabopaTopHbIX IKCNIepPUMEHTaXx B kayecTee
aHTEHHbl UCNONb30BANCH BEPTUKATbHbIN
npoBop, anviHow 1,5 m. C Takon aHTeHHOM
nepefartyvk no3Bonsn nepefatb XOpPOLIO
peyb Ha paccTtosHne 30 MeTpoB.

K nonbiTkam NOCTpOWTL NPOCTOW U Ae-
LUEBLIN reHepaTop ClneayeT OTHECTU U Opu-
FMHANbHYI0 KOHCTPYKUMiO 3. Pymepa, B3sB-
wero Ha Hee naTteHT B 1907 r. B ero KoHCT-
pyKuun ayra 06pa3oBbiBanack MeXay ABY-

B

Papunoxobbu 5/2008

MoanucHom nHaekc Ykpnoutel 74221, Pocnevatun 45955
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MSA aItOMUHUEBbIMUN NN 6p0HSOBbIMVI npo-
BOJIOKaMM C pomBuyeckum npodunem, Au-
XYLLMMUNCA B NPOTMBOMNOJIOXHBIX Hanpasse-
HUsiX. MPOBONIOKM C MOMOLLLbIO MeXaHuyec-
KOro NpMBOAA NPOTArMBaNMUChb NO 0COOLIM
HanpasenaiowmmM A n B, KoTopele oxnaxaa-
NUCb NPOTOYHOM BoAoOW. OpHako, cnocob
Pymepa, HeCMOTpSi Ha ero nNpocToTy, He

Puc.16. KoHcTpyKLus 311€KTPOgoB
gyrosoro repegatyuka 3. Pymepa

roBOW reHepaTop, B
KOTOPOM ropeHune Ayru npouCcXoamuT
B aTMocdepe BOASHOro napa, nony-
yalolierocs u3 BoAbl, Henocpepa-
CTBEHHO HaxOAMBLUEWCS B kKamepe
rOpeHns U UCNoNb3yemMon, Kpome
TOro, AN OXNaXAeHns aHopa.
Mpw paboTe Tenerpadom gyra
NOJIHOCTBIO YAOBNETBOPSIA NOCTaB-

L Ak 2 AL L gt

Puc. 19. «l'ugpasrnuveckuli MUKpDOGOH»
K. MaxopaHe! grist gyroBoro nepegaTtyuka
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JIEHHbIM LenigaMm, HO Npun 3K-
crepumeHTax ¢ nepepa-
yeli ronoca paspaboTymkm
cTankvBanucb ¢ npobne-
Mol Beibopa MUKPOdOHa.
Ona nepepaun ronoca B
nyroebix cuctemax Mayne-
ceHa TpeboBancs MUKpo-
$OoH, CnocobHbIN Nponyc-
kaTb GOMbLIOW TOK.
Hanbonee noaxops-
WwuMm B TO Bpemsa Obin
YroJibHbIA MUKPOGOH C BO-
OsHbIM OoxNnaxaeHunem. B
1906 ntanbsHCKMI Npo-
deccop KynpuHo Maxo-
paHa (Quirino Majorana)
NpPeanoXun CBON BApUaHT

Puc.18. TunoBast cxema BKJTIOYEHUS
MUKpO@OHa B gyrosom Tes1Ie(pOHHOM
repegaTH4uke.

KOM npuHumne: «Boga CtaHOBUNACb Npo-
BOAHMKOM Mpwn ,D,O6aBﬂeHI/IVI KWUCNOTbl Unn
conu n obecneynBana n3MeHeHue Toka u,
KpoOMe TOoro, oTBogmna Tenno». Opyrumum
cnosamu, anadparma MUKpodOHa BO3aeN-
CTBOBaJia Ha NOABUXHYIO CTEHKY CTakaHa,
yepe3 KOTOPLI NpoTekana CTPys BOAbI.
CTpys BOAbl yMeHbLUANachb WAN yBenn4u-
Basacb B CeYeHUW, N3-3a 3TOrO Ha S/eKT-
poabl Ayrv Nagano pasnmyHoe KONN4eCTBO
BOAbI, 4HTO USMEHAJIO CONpOoTMBIEHNE Lenn
n nNpueoamno kK konebannam Toka. B pe-
3ynbTaTe nosly4anacb MOAYNALMS BbICOKO-
4aCTOTHbIX KONebaHWi, NPOM3BOANMbIX Ay-
roBbIM reHepaTopoM.

Mpodeccopy K. MaxopaHe yganoch ¢
rmapasnMyecknM MMKPOPOHOM TenedoHu-
posaTtb Ha 270 munb (420 km). Mpu atom

wirpleseEs. ol l[‘:‘“: Ofe nepepatyvka Ha ayre Ma-  GblNO OTMEYEHO, YTO YCTPOWCTBO MOXET Y-
’Ezﬁz J.i?.;‘z....., ? ; [ yNbCeHa C UCMnonb30BaHn-  paenatb 10 amnepamu npy HanpsxxeHun 50
e s SRETC eM coOCTBeHHOro n3obpe- B 1 MowHocTM nepepatumnka 500 BT. He-

Puc.17. OgHa us cxem gyrosoro rniepegaT4uKka us naTeHTa

N:850917 JTu ge ®opecTta.1907.

TeHUsa - «ruapasanyecko-
ro MukpocoHa». Peluerne
MaxopaHsbl 6b110 OCHOBa-
HO Ha rnapogmHammyec-

AocTaTkaMu Takoro MMKPOQpoHa Bblan Ham-
4ne BONbLUOW AJIMHBI BOASHOMW CTPYM 2 - 5 M
N o4eHb GoMblIast HYyBCTBUTE/BHOCTb K He-
6onbLLIMM yaapam.

Panunoxo6éu 5/2008
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PADAONCTOPN
Tukkep - MeTop nMpuema Hesartyxa-
lowmx kone6aHui
Cucrtema paanocsssm B. MayneceHa ¢
MCnosib30BaHWEM [AyroBOro reHeparopa
nmMena TenedoHHbI pagnonpueMHuK, oT-
JINYHBIV OT MPUEMHbIX PAAUOYCTPOWCTB B
MNCKPOBBIX CUCTEMAX.
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3K RSB @30 FOn e Ky NefTE N
rEuToPa v npeaCTaslisi C¥UQ iCBUEVUPas:
HbIVi NpepbiBaTeNb TOKA, KOTOPLIV pa3apos-
NAN NPYRYENEERWEISNCRI sl PTRermpHbIX
cepuii HEZa%ky 0w KIsietalin d 60-
Nee Menkue rpynnsl, npuyemM apobneHve
978, NASTIASABACE MDGCTHIM FPARLIBaHUEM
B0 OXD
[MBLUMM CO
3BMKOBOW
yachdycr

O Kkak Obl
MOZynpo-
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asiine Ko-
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HYlO Meno-
anio B
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Puc. 20. Cuctema gyroBoli paguocBsssu B. INaynscera

TenerpadHbiii pagnocurHan To4ka unm
TUPe NpU He3aTyxatloLmx konebaHusx co-
CTOST U3 Cepuii HenpepbIBHbIX KonebaHuii
pPasnnyYHON NPOAOIKUTENBHOCTU NpU MO-
CTOsiHHOW amnnnTyfe. Kaxgas cepus He-
3aTyxatoLmx konebaHuii nocne Buinpsme-
HVS B AeTeKTOpe NpeBpaLlanach B UMMyJbC
NMOCTOSIHHOIO TOKAa, KOTOPLIA MpuTarusan
membpaHy TenedoHa, 1 yaepxusan ee B

Hble» Ong
neTekTop-
HOro npwu-
eMHHNnKa
CUrHanbl.
MNep-
BbIM MPeanoxun ncnonb3oBaTb npepbiBa-
Tenb Toka B npuemHon uenn H. Tecna B
cBoeM BpVITaHCKOM naTeHTe
«Improvements relating to the Utilization of
Electromagnetic,
Light, or other like
Radiations -
Effects or -
Disturbances ,
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Puc. 23. PaguonpueMHUK C TUKKEpOM
KkoHcTpyKyuu B.ITaynbceHa (cBepxy).
BapuaHT rnagkoro Tukkepa (CHu3y).

6 TLMLE

Bov cBa3n B.Maynbcena. B ero cucremax
MCNOJb30BaNNCh Pa3NNYHbIE TWMbI BpaLLa-
IOLLIMXCS TUKKEPOB, KOTOPbIE BKITIOYANNCH B
paanonpuemMHUK BMECTO JeTekTopa.
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Puc. 21. Npunyun paboTel TUKKEpa

TakoM COCTOSIHUM BO BPEMSi MPOXOAa TOY-
kv mnm Tupe. MembGpana TenedoHa npu
TakoM Tune curHana He cnocobHa 6bina
konebarbCs, a 3HA4UT, He NPOUCXOAMIO U
OTPBIBUCTBLIX 3BYKOBbIX CUTHANOB Tese-
rpadHoit azbyku, KOTOpble Tak XOpOoLIo
3HaKOMbl pagucTam-cnyxadam. Pagumore-
nerpadHas nepepadya CTaHOBMIACh He-
C/bILIHON, a 13 TenedoHa 3By4an Hepas-
6opumBbIi Tpeck. Ons npuema pagmocur-
HanoB OT NepefaTynkoB He3aTyXaloLLmX
kone6aHuin Hbin N306peTeH BONHOYKa3a-
TeNb NOA, Ha3BaHWeM «Tukkep». Tukkep

AT

".l'.

transmitted 2F

through the
Natural Media
and to Apparatus
therefor»
Ne11293, 3asaB-
NIEHHOM 2 HOA6PSA
1901 r.
MpakTnyec-
Koe NpumeHeHve
TUKKEP NOAYYnN B
1906-1907 rr. B

g

Puc.22. INatent N11293 H.Tecna co
cxemoll IpueMHUKa, B KOTOpOM
ucrnonb3syercs Tukkep (Fig.4)
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Louis Winslow, 30.10.1867 - 27.06.1932),

M3BECTHbIA CBOMMMW UCCNEA0BAHNSMN pa-
OMOCBA3M Ha fanbHue pacctosHus. B 1910
roAy OH yCTaHOBW PaAMOCBSA3b MeXAY CY-

[amMu, NibiByLLMMKN y Geperos CoeuCeH-o

Hbix LLITaToB 1 JInbepun.
B Poccuu Bnepsble npmwleva TUKKEp

OJ1s npuema He3aTtyx
Mwuxann Bacwnbegﬁ &
(21.10(2.11).1884 - 17.7:1939), cnyswsnocb

atoB 1914
rogy. B
CaMOM Ha-
yane nep-
BOW MUpPO-
BOW BOMHbI
He ML bl
TalHO ne-
peBenu
papuo-
cTaHuum
cCBOEro
dnoTta Ha
paboTy
HesaTyxa-
IoWuMKU
konebaHu-

Puc. 24 lllynetikun Muxaun
Bacuneesuy

Puc. 25. Tuxkkep Tuna TM koHcTpyKLjUU
M.B lllynetikuHa (cBepXy) U USroToBUTEIb
ycTpoticTsa (cHusy). 1915 .
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Puc. 26. CBugetensctso Poulsen Wireless Telephone and Telegraph Company. 1910.

aMn. [leTekTopHble NPUEMHUKM, UMEBLUM-
ecsl B pycckoi apmun, obecneunsanu npu-
em paguotenerpad-
HbIX CUIHaNOB Ha
CNyx TONbKO B TOM
cnyyae, ecnu pabo-
Ta Befacb 3aTyxalo-
Wwunmm konebaHus-
MU, HanpacHo paau-
CTbl NbITANNCL 0OHa-
PYXWUTb CUTHaNbI CYy-
[OBbIX pagnMocTaH-
LA NPOTUBHMKA, He-
Meukuin GioT «uc-
4ye3» n3 adupa, a
BMecTe € 3TUM Obina
noTepsHa BO3MOX-
HOCTb OBGHAPYXUTb
ero MecToHaxoxae-
Hue.

Paanocneuna-
JINCTBI TLLLETHO SIoMa-
NIV TONOBBI, MbITASACH
HalTn 06bsiCHEHWE
3TOMY 3arafo4HoMy
aBneHuto. TanHy
HeMLIeB pa3rafa CoTpyAHuK nabopatopum
PapnotenerpadHoro aeno Mopckoro Be-
nomctea B Cankt-MNetepbypre M.B.LLy-
nevikuH, B nocneactsun akagemvk AH
CCCP (1939). OH BbICKa3an npeanonoxe-
HWe, KOTOpoe NOTOM Aokasan npakTuyec-
KW, 4TO GNOTCKME PaaMOCTaHLMKN HEMLEB
paboTaloT He3aTyxaloLmmMm konebaHuamm
1 paspaboTan KOHCTPYKLMIO TUKKepa K Ae-
TEKTOPHOMY MPUEMHMKY, 4TO NO3BOU JIO-
BUTb Ha CNyX CUIHasbl HEMEeLKUX Paamo-
CTaHLMWA.

BHeppeHue pyroeoro reHepartopa B
NpakTUKY PaAuoCBA3N

[yrosowv nepepatyvk lMaynbceHa He
“Men KOMMepYecKoro ycnexa B Januu, Tak
Kak CKPOMHOI N0 pasmepy CTpaHe He HyX-
Ha Obina panbHas 6ecnpoBOfHAs CBA3b.
Kpowme Toro, Bonbluas ckaHaMHaBCckas Te-
nerpadHaa komnanunsa (Great Nordic
Telegraph Company), 4to6bl yCTpaHUTL
KOHKYpeHTa 1 Takum 06pa3oM 3alinTuTb

CBOIO A0pOryio kabenbHylo ceTb, kynuna
HeKOTOpble NpaBa Ha [AyroBov nepeaaTynk
MaynbceHa. HeB3mpas Ha 310, AyroBoOK
nepepatyvk BbidaBan nHtepec B CLUA, ctpa-
He C OrpoMHol TeppuTopuelt 1 6onbLUINM
MOPCKUM HNOTOM.

B CoeanHenHbix LLtatax Amepuku B
1906-1907 rr. JIn ne dopect (Lee de
Forest), He umes npas, NOCTPOWA CUCTEMY
6ecnpoBOIOYHON TenedoHNM C UCNONb30-
BaHVWeM LyroBoro nepeparyuka Maynbce-
Ha. CncTema AeMOHCTPUPOBANOCh B pera-
Te Ha o3epe Diipe (Lake Eire), a no3xe oH
cymen npozatb 30 HabopoB 6eCrnpoBOIOY-
Hon TenedoHun BMC CLUA. Cncrema cBs-
31 MMena ycnex, HeB3npas Ha To, 4TO He-
KOTOpble MOPCKME YNHOBHWUKN OTHOCUANCH
K HEln CKenTU4ecKu.

B nepsoit nonosuHe 1909 roga mono-
[0V aMepUKaHCKUI MHXeHep, BbIxodew, n3
AscTpanuu, Cupun ®. Oneenn (Elwell Cyril
Frank, 1884 - 1963) npoBen akcnepnmeH-
Tbl N0 6eCNPOBOAHOM TENEPOHMM C UCTIONb-
30BaHMEM MCKPOBOro nepenaryvka. B pe-
3y/nbTate OH NpULLEeNn K BbIBOAY O HEOOX0-
[VMOCTUN UCMNONb30BaHWs ans 6ecnpoBoa-
HOW TenedOoHWN He3aTyxalwmux pagno-
BONH. OpHaxapl, ycnbiwas 06 n3obpete-
Hum B. Maynbcena, C. dnBenn HemeaneH-
HO Npubbin B KoneHrareH, 4Tobbl M3y4nTh
HOBYIO CMCTEMY PaamMOCBA3M, U, B KOHeY-
HOM cHeTe, NoNy4UTb MPaBO Ha UCMOJb30-
BaHve ee B AMepuke.

Korga C. 9neenn Bo3spatuiics k [Mano-
AnbTo (Palo Alto) n3 Konenrarena B 1909,
TO npuBe3 ¢ coboin He TONbKO HeoOXoam-
Mble MpaBa Ha UCMONbL30BaHWE AYroBOro
nepegatymka MaynbceHa B CoeanHEHHbIX
LLITaTax, HO 1 KynneHHbIi maneHbkuin 100-
BaTTHbI NepeaaTymK, CAeNaHHbIN Camnm
B.MaynbceHoM. ITOT nepepaTymk Obin UC-
nosib30BaH Ans NAaTHOW OeMOHCTpauum
BO3MOXHOCTel AyroBoit 6eCnpoBOAHON Te-
nerpacuu. MNony4yeHHble OT AEMOHCTPALMIA
[eHbrv NO3BOAWAM ONNATUTL ABa Nepenat-
ymka Ha 5 kBT, koTopble OnBenn 3akasan B
Konexrarene.

(oKkoHYaHue cneayert)

Papnunoxo6bu 5/2008
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FIOBAY TEXHUKA N TEXHC
8 okTabps 2008 ropma komnaHus
launch.geoeye.com/LaunchSite/about/launc
CTaBW/1a NepBblit KOCMOCHMMOK, CAe/1aHHbIi HOBbIM CMYTHUKOM
GeoEye-1, BbiBeeHHbIM Ha 0pOUTY 6 CeHTAOPS 2008
Toit Boeing Delta Il ¢ 6a3sl BBC CLLUA BanpeHbe

AQIAA

www.vandenberg.af.mil) B KanndopHum. Macca CﬂyTHMKaygl

0g 3yeTcsi NS CBOero kaptorpacduyec-
”ﬂ QAH Mroro cnytHmuka GeoEye - IKONOS,

Kr, BbicoTa opbuThl 681 kM, nepuop, obpa
MWHYT (http://launch.geoeye. coﬁ ﬁ:g
o}

fact_sheet.aspx). Ha nepsom 06Hapo,u,osaHH0M KOC CHVIMKe

EMOQBADWANE,

. «KomBuHaums BbICOKOAETaNN3npoBaH-
€ COBMECTHO C TEXHOIOrMSIMM Noucka u
0To6pa>|<equ nHdopmauun Google Earth no3sonat nonb3osare-
OCTYN K MHTEPAKT1BHLIM U 6OraTbiM Ha BU3yasib-
almo KapTam nnaHeTbl 3emns», - 3agsuna Reuters
npeacrasutens komnaHum Kent Xyposuu, (Kate Hurowitz). Ha

06€CHeHI/IBaIOLIJ,eFO 3aMeTHO xy,u,Luee paspelieHune.

coenaHHom GeoEye-17 okT uar, 6 CbOTOCHVIMOK $popmupy-
Oﬁ éijjé HDM e p y puyecknmMn npeobpaso-
e (4awwe Bcert CCD matpuuamm

Topus yHmsepcuteta r. KyurayH (CLUA, wrat MeHcnnbeaHms).
CHUMOK nony4yeH NocpencTBOM CUHTE3a MYNbTUCMEKTPasbHOro
(1,65 m/nukcenb) n naHxpomatuyeckoro (0,41 m/nukcens) kaHa-
nos. ToyHocTb reonpues3ku 2,5 metpa. Ntorosoe nsobpaxe-
Hue 3arpybneHo no pa3pewenus 0,5 M/nukcenb B COOTBETCTBUM

- B O s i i b T - WA

ol & e T o el

¢ pevicteyiowmmn B CLUA pexunmMHbiMm TpeboBaHuamu. Tem He
MeHee, gaxe TakuM 3arpybaeHHbIM CHUMKAM HET PaBHbIX HA PbiH-
ke — annapat WorldView-1 paspewenvnem 0,5 m/nukcens seget
TONBKO MAHXPOMATUYECKYIO (YepHO-Oenyio) CbeMKy, a Bamxanmin
o xapakTepuctukam cnyTHrK QuickBird no3sonseT nony4arts LBeT-
Hble n306paxeHns paspeLueHeM He nyyiwe 0,61 m/nukcens (CUH-
Te3 My/JbTUCNEKTPaNnbHOro 2,44 M/NKCenb 1 NaHXPOMaTUYECKO-
ro 0,61 m/nukcenb). 3a cyTkn GeoEye-1 cnocobeH 3acHaTs 350000
KBaApaTHbIX KNUJIOMETPOB 3eMHOI NMOBEPXHOCTH, @ €ro MaHOBbIN
pecypc coctaenset 7 net. Tem BpemeHem GeoEye yxe obbsiBuna
0 Havane paboTbl ¢ koprnopauuein ITT Hag ONTUYeCKol kKamepoi
ON19 HOBOrO CMyTHMKA, MONy4MBLUEro HammeHoBaHue GeoEye-2,
KOTOpbI OTHOCUTCS K annaparam BbICOKOAETabHOW CbeMkn 3eM-
N1 TPeTbero nokonexns n 6yaeT obecneynBaTh Noy4eHne n3oo-
paxeHui ¢ NPOCTPAHCTBEHHbIM paspelieHnem o 0,25 metpa.
KoHTpakT Ha narotoenexune cnytHnka GeoEye-2 nnaHmpyeTcs 3ak-
mounTb B 2008 roay, a 3anyck ero oxugaetcs B 2011 rogy. Kowm-
naHus Google yxe nopnucana cornawenue ¢ GeoEye Inc. Ha
npeameT 3KCKO3MBHOIO MCMOb30BAHNS CHUMKOB, MOMYHEHHbIX
C HOBOrO cnyTHUKa. Google 3asBnseT, 4To nony4uT poTtorpadum ¢
paspeluermem 0,5 M Ha MMKCenb C HOBOrO CNyTHUKa cnycTs 45-60

BaTeNsam ), n3o06paxeHne Ha Ko-
ble npoeuympyeTcs Yepe3 00bekTMB. YueHble U3 yHUBepcuTe-
x M (Rice University, http://www.rice.edu) npeano-
Xunu ¢opmMmuposaTtbh mMera-
nuKcesnbHoe usobpaxeHue
opHonukcenbHol ¢oTokKa-
Mepoii, nepep, KOTOPOK (HO
nocne o6beKTNBA) yCTaHaB-
NNBAIOT T.H. MaTpu1Ly undpo-
BbIX Mukposepkan (Digital
Micromirror Device, DMD),
oGecneynBamoLmnx noane-
MEHTHYIO pa3BepTKy, Noao6-
HYIO TENEBU3NOHHOMN, HO «3a-
[OM Hanepep». PasBepTka, KOHEYHO, 3aHUMAET ONpeaeneHHoe
BpPeMS, NMO3TOMY OJHOMuKcensHas ¢oTokamepa npurogHa ans
CbeMKW HEMOABWMXHbIX 06bekTOB. HO 3aT0 OHa OKa3biBaeTCa Npu-
BiekaTeNIbHON AN CbeMKM B Tex CreKTpasbHbIX AnanasoHax, B
KOTOPbIX 0ObIYHLIE MHOTOME-
ranukcensHble CCD maTpum-
i | ubl OKka3LIBAIOTCH CANLIKOM
| [OpOrocTosiLMMM UK Mano-
4yBCTBUTENIbHLIMW. B yacTHO-
CTW, UMeeTCs B BUAY T.H. Te-
parepuoBbiii (1 Tly = 102
koneGaHuit B ceKyHay) Au-
anas3oH Mexay MHdpakpac-
HbIM 1 CBY, nanyyenue koto-
poro cB060HO NPOHUKAET B
TKaHb, AepeBo, njacTmac-
cy n naxe obnaka, Ho 3aaep-
XMBAeTCs METaNIOM UIn BO-
non. Mo-
CKONbKY Te-
parepuogoe
manyyeHue
6e3BpenHO
¥ ANY XWUBbIX
cyuecTB,
| onucaHHas
pa3paboTka
" MMeeT X0po-
wue nepc-
NeKTUBbI 11151 3aMeHbl PEHTTEHOBCKYMX anmnapaToB B MeAULUMHE, CU-
ctemax 6e3onacHoctu u T.0. (http://www.media.rice.edu/media/
NewsBot.asp?MODE=VIEW&ID=11583).

UccnepoBatenbckaa rpynna HauMoHanbHOro MHCTUTYTA
cTaHzapToB u TexHonornii CLUA (NIST) u JILA, 06beanHEHHOrO
nuctutyta NIST n yHusepcuteta Konopagno B r. Boynaep nog py-
koBoacteom poktopa KactennaHnoca-Bentpana (M. A.
Castellanos-Beltran) o6bsiBUna o co3paHuu nepsoro B CBOEM
POAE HelyMSLLEero yCUnuTens, KOTOpbli MOXEeT HanTU npume-
HeHWe B KBaHTOBbIX CUCTEMaXx pPasfIMyHoro HasHaveHus. Mo 3asB-
NneHno pa3paboTunkoB, OH NpeacTaBnseT coboin MHOroLeneBoi
napameTpuyecKnin ycunutens, paboTaioLLmii B AuanasoHe 4acToT
4...8 Ty n no3sonsoWMin 06ecneunTb yCUNeHne 4pesBbianHo
cnaboro BXOAHOIO CUrHana — KBaHTOBbIX LUYMOB — O 3HAYEHWUN,
NPeBbILAIOWNX YPOBEHb COOCTBEHHbIX LLYMOB MPOMbILLIEHHbIX
ycunuTenen, n B 3TOM Ka4yecTBe aHanoroB He umeet. Helwyms-
LLMIA yCUInTenb, COrNacHo nMetoLLencs nidopmaumm, npeacras-
nset coboit HMoOueByd NONOCTb (HUOBMIN — CBEPXMPOBOAHMK)
OJIMHONM OKONO 5 MM C OKCUAOM aMiOMWHUS MEXAY CNOSMU HUO-
6us, BOONb KOTOPOI pacrnonoxeHo 480 KBAHTOBLIX MHTepdepo-
meTpuyecknx SQUID-geTtekTopoB. B uenom takoe ycTpomcTBO

l" nd
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otject random
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BefeT cebs Kak MeTamaTtepuan — He MMelOLLYi0 aHanoroe B pe-
anbHON NPYPOAE cpeny, 06nafaloLLy0 0COOLIMM 3a4aHHLIMY CBOW-
CTBaMM (B A@HHOM Cry4ae — aneKkTpoMarHuTHeIMu). CKOPOCTbIO
pacnpoCcTpaHeHns aNeKTPOMarHMTHOro MMMyJbCa B Takoi Nosoc-
T MOXHO ynpaBnaTb, M3MeHsas cocTosHne SQUID-anemeHToB.
Mopo6HbIi MeTamaTepran cnocobeH CeNnekTUBHO YCUAMBaTh CUT-
Hanbl OpeAeNeHHON YacToTbl. ABTOPbI UCCNIeA0BaHNS OTMEHAIOT,
4TO B HAcCTOsILLee BPeMs CTasio BO3MOXHbIM OMUCHIBATb KBAHTO-
Bble COCTOSIHUSI CBEPXMPOBOAALLMNX KYOUTOB 1 NOJIOXEHNE HAHO-
MeXxaHWN4eCKMX OCLIMNIISTOPOB B Ka4eCTBE COCTOSIHWUIA MONen MuK-
POBOJIHOBOr0 M3ny4eHnsi. OgHako «MpeansHoe» U3MepeHue xa-
PaKTepUCTUK KyOUTOB (MM OCLMANISTOPOB) C YH4ETOM OrpaHnym-
BAeMOW KBaHTOBbIMM 3 PeKTammn YyBCTBUTENBHOCTU AeTeKTopa
TpebyeT «naeanbHOro» yCUIUTENs, He BHOCSLLLEro COOCTBEHHbIX
wymoB Boobue (http://arxiv.org/PS_cache/arxiv/pdf/0806/
0806.0659v1.pdf, http://rnd.cnews.ru/tech/news/top/
index_science.shtml?2008/10/16/323201).

Emotion Labs 06b5B1na 0 BbIXO4E HOBbIX BEPCUIA @NEKTPOH-
HbIX cnoBapeii Multi-Dic - yno6HOro MHCTPYMeHTa A1 NepeBo-
3, B KOTOPOM Tenepb JocTynHo 6onee 11,5 MunnnoHoB cnosap-
Hbix cTaTter B 270 cnoBapsix. JIMHelika 9neKTPOHHbIX CroBapen
Multi-Dic coctonT 13 7 nakeToB, coaepxallmx noabopku cnosa-
pei no pasnuyHeim Temam: Multi-Dic 3.0 Gigapack (11,5 maH. cno-
BapHbIx cTtaten, 270 cnosapei, 45 asbikos), Multi-Dic 3.0
Complete, Multi-Dic 3.0 Cnoapw anramiickoro a3bika, Multi-Dic
3.0 Cnosapwu pycckoro s3bika, Multi-Dic 3.0 Cnosapb komnbioTep-
HbIX TepMrHoB, Multi-Dic 3.0 TypucTtunyeckme cnosapwu, Multi-Dic
3.0 Opuanueckre n puHaHcoBble cnosapu. Maket cnosapen Multi-
Dic 3.0 Gigapack cogepxut moaynb, obecneyvBatoLmii aBToMa-
TUYeCKYIo 3arpy3Ky HeoOXOAMMBbIX CnoBapeit U3 nHTepHeTa. bna-
ropaps Hemy B nporpamMmMe AOCTYMHbI Ang 3arpyskv 270 cnosa-
pei, CNpPaBOYHMKOB, 3HUMKNIONEAN 06WwmuM o6bemom 6onee 1TE.
Jekcunyeckas 6a3a cnoeaps oxBaTbiBaeT 45 pasnMyHbIX 93bIKOB
(anbaHckui, aHrnuMinckuin, apabekmii, 6ONrapckuii, BEHrepckui,
BbETHAMCKMWIA, FpeYyeckunii, AaTCKUA, UBPUT, UHOOHE3UIACKUIA, Np-
NaHACKNI, NCNAHCKNIN, NTaNbSHCKUNA, KaTanoOHCKUIA, KUTaMCKWUIA,
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KYPACKWIA, NATUHCKNIA, HEMELKWIA, HUAEPNAaHACKUA, HOPBEXCKUM,
NONILCKMI, MOPTYranbCkU, PYMbIHCKMIA, CIIOBEHCKWUIA, TalCKUN,
TYPELKUIA, YKPAUHCKNIA, GUHCKNIA, dPaHLYy3CKUIA, XMHOW, YELLCKUIA,
LLUBEACKNIA, 3CNEPAHTO, 3CTOHCKUI, ANOHCKUIA 1 Ap.). Bbl MoXxeTe
ckayaTb HeoO6X0AMMbIl BaM CioBapb 6yKBaNbHO OAHUM KIIMKOM. B
Multi-Dic 3.0 Gigapack 3arpyXeHHbln 0OHaxAbl CNoBapb COXpa-
HSIETCS Ha XEeCTKMIA AIMCK 1 CTAHOBUTCS AOCTYMHBIM B NMOHOM 00be-
me 6e3 obpalueHns B uHTepHeT. OH6HOBNEHHbIN CnoBapb KOMMb-
I0TEPHBbIX TEPMWHOB M3 NnHelkn cnosapert Multi-Dic conepxut
pycckue onpenenerns 6onee 44 ThiCS4 aHrNOS3bI4HLIX TEPMUHOB
13 061aCTN KOMMbIOTEPHBIX Y MHTEPHET-TEXHONOT WA, 3T0 B 12 pa3
6onblie, Yem B Npenplayweli Bepcun. Kpome cnosapert MHOCT-
paHHbIX 93bIkoB, B Multi-Dic noctynHo 60sbLLOe KOMYeCTBO TOJ-
KOBbIX, opdorpaduyeckmx cnoBapen pycckoro a3bika, Cnosapem
CVMHOHMMOB, CMPAaBOYHMKOB U 3HUMKNoneanin. Kak u B npeaplay-
wmx Bepcusx nporpammel Multi-Dic, B Bepcumn 3.0 peannsosaHa
cucTeMa 3aknafok, Bbl Bceraa moxete f00aBWTb CNOBO B 3akNag-
kv v B nio60oe BpeMsi NIerko BepHyTLCS K Hemy. B nporpamme ectb
BO3MOXHOCTb NepeBoAa 13 Apyrux Nporpamm, 3To NoO3BOUT Bam
He TepsATb BPeMS Ha KONMPOBaHMe TeKCTa 1 Nepek/ioHeHne OKOH.
B Bepcun 3.0 peanusosaHa nonHas NogaepXkka onepauyioHHbIX
cuctem Windows Vista. MNMpo6Hble Bepcun nporpammbl Multi-Dic
MOXHO Cka4aTb No aapecy:
http://www.emotion-labs.com/download/multi-dic/

HoBasa Bepcusa nporpammsl
ASTRA32 - Advanced System
Information Tool 2.00 - uucTpy-
MEHT A/ onpepeneHvs anna-
paTHoW KoHduUrypauum v guar-

HOCTMKM KOMMbIOTEPA MOA, YyNpaBfieHneM BCex OnepaurOHHbIX
cuctem cemenctea Microsoft Windows: Windows NT4/2000/XP/
Server 2003/ Vista/Server 2008/XP x64/Server 2003 x64/Vista
x64/95/98/ME. Bonee Toro, AOCTynHa Bepcus NporpaMmmel ans
onepaunoHHon cuctemsl DOS, KOTOPYIO MOXHO MCNONIL30BATL B
cny4ae HeBO3MOXHOCTM 3arpy3km ocHosHoW OC. Tenepb nporpam-
Ma rotoea 06LLaTbCs CO CBOMMM NOb30BATENSMU HA PYCCKOM U
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aHrnuickom a3bikax. Mporpamma no3sonseT onpenennTb KOHOU-
rypaumio KOMnbloTepa, NpoOBECTU ANArHOCTUKY KOMMOHEHTOB U
nocne 3T0ro BbIBECTU BCIO HYXHYIO MHPOPMaLMO B yBOOHOM Ans
nonb3osatens Buae. B uHctpymeHTapum umeetcs 6onee 30 pas-
[enoB ¢ idopMaumeii 06 annapaTtHOM U NporpamMmHoM obecne-
YyeHun komnbtoTepa. OCHOBHbIE BO3MOXHOCTW: NOJTy4YeHne ceeae-
HUI O nNpoueccope, MaTePUHCKON nnaTe, XeCTKUX AUcCKax,
S.M.A.R.T., CD/DVD, SCSI yctporictBax, MOAYNSX MaMSATH, 4nM-
cete, BIOS, PCI/AGP, USB u ISA/PnP ycTpoicTeax, MOHUTOPE,
BMAEOKapTe, 3BYKOBOW ¥ CETEBOW KapTe, NPpUHTepe, YCTaHOBEH-
HbIX NporpaMmax, 0GHOBMIEHWSIX U MHOTOM [IPYroM; MacTep oTye-
TOB NO3BONSIET CO3AAaBaTh OT4eTHl B TekcToBoMm, INI, HTML, XML
n CSV-dpopmarax; BOSMOXHOCTb PaboThbl B pexumMe KOMaHAHOW
CTPOKM C UCNONb30BaHNeM npoduein oT4eTOB U MaKPOCOB; BO3-
MOXHOCTb MMMOPTa OTY4ETOB B NPOrpaMMbl y4eTa KOMMbIOTEPOB
Ha npeanpuaTun. BaxHoi 0CO6eHHOCTbIO NPorpaMMbl SBASETCS
3anyck 6e3 NpoBeAEeHNS MHCTANIALMK, 4TO MOXET ObITb BRXHO A1
KOMMbIOTEPHBIX CrneumanncTos. [JoCTaTo4HO CKONMPOBaTh MPo-
rpammy Ha USB anck, BHeLLHWIA XeCTKWIA ANCK, OUCKEeTY, CETEBOWM
amck iy 3anncatb Ha CD/DVD u ncnonb3oBaTb Ha lo6OM KOM-
neiotepe. YHukanbHole BO3MOXHOCTM Advanced System
Information Tool 2.00 BbiBOAST yA0BCTBO NOML30BaHMS NPOrpam-
MO Ha Gonee BbICOKMI YPOBEHb: YHUKaNIbHasA GYHKLUSA noucka
YCTPOWMCTB C HEYCTaHOBJIEHHbIMU ApaiBepamu (paspen «[po-
6nembl C ApaiBepamu») BbIBOAUT CNUCOK BCEX GUINYECKUX YCT-
PONCTB C HEYCTAHOBIEHHLIMU UV HENPaBW/bHO YCTAHOBAEHHbI-
MU parviBepamu; BblYMCIeHNE CTaTyca HaAeXHOCTU XECTKUX AnC-
KOB C MOMOLLbIO YHUKANBHOIO anropuTMa; MakCcumanbHO noapob-
Has tHpopmaums o USB n SCSI ycTtpoiicteax; paboTta ¢ aguckamm
Ha BHelwHMx UDMA/SATA koHTponnepax; pabota ¢ o6opynosa-
HVMEeM HanpsaMylo: NPOrpamMma NPakTUYeCKn He NCNoMb3yeT PeecTp
Windows ans nonyyeuns nHdopmaumm, 4To No3BONSET pacnos-
HaBaTb annapaTtHoe obecneyeHne C BbICOKOW TOHHOCTbIO He3aBu-
CMMO OT YCTa@HOBJNEHHbIX ApaiBepoB. Ckayatb NPoOHYI0 BEpCuIo
ASTRA32 - Advanced System Information 2.00 (B zip-apxuBe 1312
KB unu nHctannatope 1594 KB) moxHo no agpecy http://
www.astra32.com/ru/download.htm

WildCharge Inc. (http://www.wildcharge.com) npegnoxwvna
CBOIO 3aMaTeHTOBaHHYIO (XOTS, Ha NepBbIVi B3NS4, NPOCTYIO U AO-
BOJIbHO OYEBWAHYIO) TEXHOJIOrMI0O GeCnPOBOAHOI NOoA3apPAAKU
aKKyMYNSiTOpoB MOGUNbHBIX TeNedoHOB, MieepoB, KAPMaHHbIX
MK, HoyTGYKOB 1 T.N. YCTPONCTB. JLOCTaTO4HO NONOXMUTE MOOUIIb-
Hoe ycTtponcteo Ha naHenb WildCharger™, kak 3apsaHoe ycT-
POWCTBO aBTOMATUYECKM €ro pacrno3HaeT U yCTaHOBUT TPebyeMbilii
pexum 3apspkvi. Ha ogHy 3apsaHylo naHesb MOXHO MONOXUTb
HECKOJIbKO OAHOTMMHbLIX MAW Pa3HOTUMHBLIX YCTPOWCTB -
WildCharger o6ecneunt KOppekTHYO 3apsiaky kaxzgoro. Ans ne-
penayn aneKkTpo3Heprum B HOBOM YCTPOWCTBE HEe UCMOJb3YIOTCS
HW 371eKTPOMarHUTHOE U3Ny4eHne, HU MarHUTHoe nosie, N03TOMy
WildCharger abconoTHo 6e3onaceH Kak A5 XKMBbIX CYLLLECTB, TakK
1 [N BHYTPEHHOCTEN MOBMbHBIX YCTPOCTB, @ Takxke He co3paeT
9N1eKTPOMAarHMTHbIX MOMeX. 3anaTeHTOBaHHbIV MPUHLMMN OCHOBaH
Ha yeTblpex «CBOOOAHO MO3MLMOHUPYeMbIX» («free positioning»)
TOYE4HbIX KOHTAKTHbIX FO/I0BKaX, Pa3MeLL,aembix B BUAe «3Be30bl»
Ha 3agHux cteHkax WildCharge-coBMeCTUMbIX YCTPOWCTB (HOBbIE

3apgHne cteHkn WildCharge™ Skins ycTaHaBnvBaloTCs BMECTO
LUITATHLIX BYKBANBHO 32 HECKOJIbKO CEKYHA,; HAa HOTO NOKa3aHO, Kak
9TO BbIMOJIHAETCS AN NONyNsapHOro MobunbHoro tenedoHa
Motorola RAZR), koTopble npu No6oM PacnonoXeHnn Ha KOH-
TakTHOM nnockocTu nadenn WildCharger™, cocTosiuen ua aoxu-
Hbl MPOBOAALLMX SIMHEeK, 06eCcneynBaloT TPMBUANBHBIA 31eKTPU-
4eckuii KOHTakT npakTuiecku co 100%-Heim KM A, MukpokoHTpon-
nep 3apsAHOro ycTpoicTea obecneunsaeT aBTOKOHPUIYPUPOBa-
HWe nOoNAPHOCTM W cunbl 3apagHoro Toka (https://
www.wildcharge.com/index.cfm/fuseaction/category.display/
category_ID/255/How_It_Works.htm).

Koninklijke Philips
Electronics N.V. (http://
philips.ru) BbinycTuna HoOBbIA
MoOunbHbI Tenedpon M200.
Tenepb BMecCTe CO CTU/bHbLIM
kopnycom maccon 70 r n pas-
mepamu 105x34x13 Mm niobu-
Tenn My3bIKi MOTYT NOrPy3nTb-
ca B mup 3D-3Byka, nony4ntb
[0CTyn KO BCEM CBOVMM NECHAM
HaxaTnem OAHOIN KHOMKM 1 Ha-
cnaxpaTtbecs pa3HoobpasHoit
MY3bIKOW, Ka4eCTBO BOCMPOU3-
BEJeHNs KOTOPOW He ycTynaeT
npourpsisatenio MP3. 1,8-aioii-
MOBBII1 LIBETHOM aycnneri obna-
naet paspewenvem 128x160
nukcenen. Kpome mp3-nneepa
c akBanarnsepom (Knaccuka,
Mon, Pok, TaHuesanbHas, Hop-
ManbHoe), M200 ocHalleH ka-
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GSM 900, 1800 Mi"u. JIUTUN-NOH-

b4 aKK TOP, EMK 0
dslEItEH e M
', HeHue 750 YacoB B pexume oxuaa-
T aeuT

Hus, 8 yacos pasrosopa nm 20 ya-

COB B pexume mp3-nne htids:
/www.pdc.philips.com/files/c/ctm200bIk_
ctm200blk_00_pss_rus.pdf).

2] slot

Mpu nopnepxke YeTbipex Beny-
LLIMX MMPOBbIX 3BYKO3aMNMChIBAIOLLMNX
komnanui Universal, Sony BMG,
Warner Music Group, EMI Music
Marketing 1 KpynHemLLmnx po3HUYHBIX
TOProBbIx ceTelt komnaHna SanDisk
npeactasuna HoBblI popmat pac-
NpoCTPaHEeHUs My3blk1, NONY4UB-
wei Ha3BaHue slotMusic (http://
www.slotmusic.org/fags.php). ®ak-
TUYECKM 3TOMY Ha3BaHWio ByayT co-
OTBETCTBOBATb KapThl namstu ¢op-
marta MicroSD, npeanonoxuTtensHoO
emkocTbio 1 B, ¢ 3anMcaHHbBIMKM Ha
Hux MP3-daiinamu ¢ 6utpeiitom 320
Kéut/c. Kak H1 yaMBUTENBHO, NpU-
MeHeHWe Kakux-nmbo annapaTHbIX
WK NPOrPaMMHbIX CPEACTB 3aLUMThl aBTOPCKMX MPaB He OXuAa-
etcsi. Bonee Toro, SanDisk cobupaeTcs YyTb NN He B KOMMJIEKTE C
kapTtamu npegnarate USB-nepexogHuk, yTto ewe 6onee ynpoc-
TMT BecnpensTCTBeHHOe KONMPOBaHWE COAEPXUMOro GaLL-nams-
™. KpynHble po3HnyHble npoaasusl, Bkaovas Wal-Mart v Best Buy,
yXe 3asiBU/IM O HAMEPEHUU 3aHATLCS MPOAAXaMM My3bIkL B Op-
maTe slotMusic B npeanpasaHuyHbIii ce30H. Ha MoMeHT aebioTa
6yayT AOCTYNHbI 29 anbObOMOB Pa3NNYHBIX UCNONHUTENENR, BKIIIO-
yas Rihanna, Ne-Yo, Robin Thicke, New Kids on the Block, Weezer,
Usher, Chris Brown, Akon un Leona Lewis. Moaaepxka slotMusic
CO CTOPOHbI 3BYKO3aMMChIBAIOLMX KOMMaHWIN 06BbACHSETCS Npo-
[OMXAOWNMCS CHUXeHneM obbema Npofax KOMNakT-AWCKOB.
Mpennonaraetcs, 4To nosiBieHne GopmaTa, OPUEHTUPOBAHHOMO
Ha CTONIb PacnpOCTPaHEeHHbIe YCTPOCTBA, Kak MOOUIIbHbIE Tene-
}OHBI, NOMOXET NOAHATL 06LLMe NPOoAaXK My3blkn. Oxuaaemas
ueHa slotMusic — 7-10 sonnapos 3a wyky (http://www.3dnews.ru/news/
slotmusic_novii_format_ot_sandisk_i_zvukozapisivaushih_komparnii).

Creative Zen X-Fi - nepBbiii

CR'_— Tlv'_—@ mp3-nneep, NnoaaepPXUBAIOLWUIA
l—__A_ b= TtexHonoruiwo X-Fi (eXtreme
Fldelity). HanomHum (http://
www.x-fi.com/legal/fags.asp),
yto X-Fi Bkntouaet B cebsa X-Fi
Crystalizer™ - npouenypy aHanu-
3a cxaToro ayamodarnna, Ha oc-
HOBaHWW KOTOPOW BbISIBASIOTCS
KJI04EeBbIE 3/IEeMEHTbl UCXOLHOM
$oHorpammel, NOTepPsHHbIE NP
mp3-CXaTun, 1 BbINONHAETCS MX
BOCCTaHosneHue. MpoLue rosops,
X-Fi Crystalizer™ makcmmansHo npubnuxaeT 3BydaHne mp3-¢o-
HOrpaMMbl K ee MCXOAHOMY (A0 CKaTus) BapuaHTy, T.e. 6e3 note-
pu «co4HocTu» Ha BY, CH n «guHamukmn» Ha HY. Btopas cocrtas-
naowas texHonorun X-Fi HasbiBaetca X-Fi CMSS®-3D. Ona yc-
TpaHseT NOKann3aumio 3BYKOBOW KapTUHbBI BHYTPM FOM0BbI CAyLLA-
Tens, BO3HUKAIOLLYIO NPU NPOCAYLINBaHUM POHOrpaMmbl HYepes
ronosHble TenedoHbl, pa3MeLLas KaxyLLmecs MCTOHHUKM 3ByKa Tak,
KaK OHW BOCMPOU3BOASATCS Ha 0Obl4HbIE NMOMOYHbIE aKyCTUHeCKMe
cucTemsl (T.e. nepeq, cnywatenem). Nneep nMeeT CPaBHUTENLHO
60onbLUOoi (2,5 AoiMa) NONHOLBETHBIN 3KpaH, KOTOPLIV NO3BONSET
npocmatpusats G010 1 BUuAeodaiinbl, a Gnarogaps BCTPOEHHOMY
AVHaMKKY Bbl MOXeTe MOAENNTLCS My3blIKOW C OKPYXXaIOLLMMU.

Secure Digital 06b H
CobcTBEHHO Tenetbm:y
ctanpapte GPRS knacc 10 (4+2),

Knacc Bxron ] /ER
) @ icoriitive

Xe
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Mneep Takxe ocHaweH FM-npueMHukom n guktodpoHom. Pasme-
pbl 55x83x12,5 mm, Bec 70 r. AnutensHoCTb paboThbl OT BCTPOEH-
HOro akkymynsTopa 25 4acoB npv NPOCAYLUMBAHUM ayaMo Ha Ha-
ywHukM (15 4acos npu NpocnyLIMBaHUy Yepes3 AMHAMKK) Npu 3a-
nucn 128 K6/c B dopmate WMA mnm 5 yacoB npu npocMmoTpe
Buaeo. NMogpepxmnsaemble ayanodpopmarte: MP3, WMA (DRM 10),
AAC (M4A), WAVE, Audible, Bugeodopmatel: WMV9, MPEG4,
DivX, XviD (320x240), ¢poTtodopmat: JPEG po 16,6 meranukce-
newi. Popmart dainos gukropona: IMA ADPCM (16 k', MOHO).
Mnapwas mogenb MeeT BCTPOEHHYo namatb 8 B (4T0 no3sons-
eT xpanutb go 4000 necen), ctapwue - 16 n 32 I'b 1 gononHu-
TenbHO ocHalleHbl apantepamu Wireless LAN (WiFi). Pasvem ang
kapT SD/SDHC npepocTaBnseT BO3MOXHOCTb YBEIMYEHNS EMKO-
CTU NamMsaTn. B koMnnekT NnocTaBku BXOAAT BbICOKOKAYECTBEHHbIE
HayLWHWKM-BKIAAbILLN Creative EP-830 (http://
ru.europe.creative.com/products/
product.asp?category=213&subcategory=214&product=17811).
Y70 HM roBopu, a 06BUNHUTL KUTaK-

- L|eB B OTCYTCTBUU MHNLMATVBbI HENb3S.
wmw OTBOEBbIBasi CBOE MECTO MOA, COMHLEM,
MX NonykycTapHo-6e3poaHble GrUpmMoy-
KV BCE Yallle yMyapsiioTcst 000rHaTb SNOHCKMX Y eBPONEiCKUX pa-
ONO03NEeKTPOHHbIX MOHCTPOB. Hanpumep, nouckosuk http://
www.made-in-china.com cerofHs Bblgact 691 ccbinky Ha kuTanc-
Kne Gupmsbl, NpegnaratoLme Takom «nMck MoAbl», Kak Hapy4Hble
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«BUAeoYachl», Bocnpoussopsiumne umdposoe smaeo B popma-
Te mp4 (http://www.made-in-china.com/products-search/hot-
china-products/MP4_Watch.html). MNpnyem 310 He eguHMYHbIE
BbICTaBOYHblE 06pasLibl, NOKasbiBaeMble rae-HMbyas B FaHHOBepe
unn Tokuno, a peanbHbIl TOBap, Npeasiaraemblii Kak B POCCUIC-
KMX, Tak U YKPAMHCKMUX MHTepHeT-marasuHax. Mpumepom moryT
nocnyxuts «Bupeovacbl — nepcoHanbHblil ULMPPOBOIA LEHTP»
¢upmnl Irbi Digital (http://www.meleoncat.ru/006/). BoT 4em
nopaayioT Bac 3T yackl: upeTHov XK gucnnen ¢ gnaroxHansio 3,6
CM — 3TO NOJIHOLIEHHbIN 3KpaH paspelueHnem 128 x 128 nukcenen
n 65000 ugeToB; BCTpoeHHasa namatb 1 B — aToro mocraTo4Ho
N Heckonbkux GpunbmoB unu 6onee 200 NOGUMBIX NECEH, a KPO-
Me 3TOro, B HEM MOXHO XpaHuTb Nlobble apyrue dainsl 1 Bcerapa
nMeTb ux ¢ coboit; pazbem Mini-USB — 4yepes Hero yackl NoakImo-
4alTCA K KOMMbIOTEPY AN 3aKkaykm MHPOopMaLmMmn U noasapsa-
Ku; akkymynsatop, obecneduBatoLwmii BOCNponsseneHne Ao 5 ya-
coB. My3bIKy MOXHO BOCMpOM3BoanTb B popmartax MP3 (no 320
kbuT/c) n WMA (o 380 k6ut/c). Y akBanaiidepa [OCTYMHbI 6 pe-
XMMOB: HOpPMa, POK, Mon, Axas, knaccuka, cynep-6ac. B yactn
BMAEO — noadepxueaetca dopmart smv. B aToT popmat Bbl MO-
XeTe Nerko KOHBePTUPOBaThb davinbl mpeg, avi u Wmyv ¢ NOMOLLbIO
nporpaMmel, KOTOpasi BXOOUT B KOMMEKT NOCTaBku. KapTuHku
MOXHO CMOTPETb B PeXVME PY4YHOrO MepeksIioveHns, B pexmnmMe
Cnanp-Luoy Unun B BUAE MKOHOK. DNIEKTPOHHbIE KHUMM — Yackl No-
3BOJSIAIOT YNTATb NEKTPOHHbIE KHUMM B popmarte txt. JMKToPpoH —
MeuTa LINMOHa — NO3BOISIET 3an1ChIBaThL NtoOble NeperoBopbl Un
nekummn npodeccopa. HakoHeL, eCTeCTBEHHO, 4TO Yachl NOKa3bl-
BaIOT AaTy M BpeMsi — Befb 3TO 4achl. A 4TO KacaeTcs 3ByKOBbIX
mp3-nneepos, 1o 37a Xxe Irbi Digital cunTaeT, 4T0 camoe Bpems nx

e d
PYHKLMOHANBHOMY NPLIKKY U3 OTAEbHOrO KOpryca npocTo B KOp-
NyC HayLUHMKOB. HayLHWKM JaBHO CTann MOAHLIM akCeccyapoMm 1
aTtpmbyTOM COBPEMEHHOr0 4YesnoBeka. PaHbliue HaywHWKKU Bbilin
4acTbiO Nneepa, KOTOPLIV BUCEN HA NOSICE UM Ha LUHYPKe Yepes
weto. Tenepb naeepbl HACTONLKO Masbl, HTO JIErKO BCTPaMBaoTCs
B HaywHwukK. Mneep-HaywHuky Irbi Digital He HyxaaeTcs B npo-
BOAAx, NO3TOMY BaM He npuaeTtcs 6onbLue B HUX nyTaTbes. Mpo-
CTO ofeBaeTe v BkovaeTe My3biky. OTCyTCTBME NPOBOAOB Aena-
eT Takow nneep naeanbHbIM AAS 3aHATUIA CNOPTOM - 6exatb Uu
KPYTUTb Nefanu C HUM HamMHOr o yao0OHee. HayLuHWKM BbiNycKatoT-
CS1 B ABYX BAPMAHTaXx - CO BCTPOeHHon namaTbio (1 6 nnn 2 '6) n
6e3 namat. Mogenb 6e3 namaTi uMeeT CNOT A1 HTEeHNS MHOOP-
mauuu ¢ kapT SD-card v apyrux BMaoB € NCMONb30BaHNEM nepe-
xooHukoB. Ecnn y Bac yxe ecTb nogxoaswas kapta namsTy, Bbl-
rofHee npuobpectv Moaenb 6e3 namaTu. YCTPOMCTBO NPOUrpbi-
BaeT MP3 n WMA daiinel. 5 pexumoB akBanavsepa obecneyvsa-
0T ONTUMasnbHble HACTPOMKM ANS NPOCIyLUMBaHUS pasHoobpas-
HOW My3blkn. CkopocTHoi USB nopT o6ecneunBaeT CKOPOCTb 3ar-
PY3KW 1 ckaumMBaHus MHopmauun okono 2,7 M6/c, a 3a0HO 1
noA3apsaKy BCTPOEHHOr0 akKymynsTopa, KOTOPbIA NOCcne NOMHOM
3apsipkn obecneymsaeT paboTy pexume NpourpsiBanns 7...8 Ha-
coB. Mopenb 6e3 namMsiTM BMECTO BCTPOEHHOrO akkymynsTopa
nutTaeTca oT ogHow GaTtapeikn Tunopasmepa AAA (http://

www.meleoncat.ru/011/).
2, Tonarm

Llseruaper, Muwa Xy6ep (Micha Hueber) nrxenep-mexa-
HUK NO NepBoMy 06Pa30BaHMIO U My3bIKaHT N0 BTOPOMY, B OCHO-
BY NpuHUMNa paboTbl cBOero 3anareHtoBaHHoro (CH 694567 —
Tangential Pivoted Tonearm, 31.03.2005) Tonapma Thales no-
NoXun Teopemy (yron, BnCaHHbI B MONYOKPYXHOCTb, Bceraa Oy-
[eT npsiMbiM) ApeBHerpeyeckoro ¢punocoda u matemartuka Pa-
neca Munetckoro (625...546 rr. no H.3., http://ru.wikipedia.org/
wiki/®anec_MwuneTckuit), B 4eCTb KOTOPOro U Ha3BaH TOHapM. Cam
r-H Xybep cuntaert, 4to Thales — eaMHCTBEHHO NPaBWbHBIN TaH-

%

reHuManbHbli TOHapM. B otnnyne
OT M3BECTHbIX eLLe B MPOLLIOM Beke
pelleHnin napannenorpaMmmMHoOro
ToHapma Garrard Zero-100, niwb
CHUXaloLLEro ropn30HTasbHbIN Yron

THALES OF PILETL
625 B.C. — orca 546 B
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MOrpPeLIHOCTM (HO He A0 TeOPeTMHEeCKOro Hyns, a A0 NPUMEepPHO
0,5° NpoTMB 4° y 06bIYHOr0 TOHAPMa), @ TakKe akTUBHbIX TAHTEH-
umaneHbix ToHapmoe Bang & Olufsen Beogram 4000, npuHumn
paboTbl KOTOPbLIX OCHOBaH Ha CAP, an1eKTponpuBOA, KOTOPOI TOXe
VLWL MUHUMUW3NPYET BblAensemblli CneumvansHbIMU AaT4nkaMm ro-
PU30HTanbHbI Yron norpeLHocTn, Tonapm Thales, 6naropaps nc-
NONL30BAHMIO «BMMCAHHOTO B MOSYOKPYXHOCTb TPEYrobHUKa», 06-
pasyemMoro OCHOBHbIM ¥ BCMOMOraTesfibHbiM pbl4aramv TOHapma,

HM%HH%'IM?Iq)gptﬂ;ga udio

FIREX €1k

FOBAY TEAHUKA W TEXHOAOTUA

MaTM4eCKMU TOYHYIO U MOJIHYI0O KOMMNEHca-
b oro yrna norpewuHocTu. BoHycom AByxpbidax-
HOro ToHapma Thales siBnsieTcs v 6onee TOUHbI KOMMNEHCATOP Cka-

)I( H an cUnbl, 06pasyemblii rpy30M, CBSI3aHHbLIM CO BCNIOMOra-
blYaromM ToHapMa KapAaHHbIM MexaHu3mMoM. OCHOBHbI-

MW KOHCTPYKUMOHHBIMW MaTepuanaMmm SBAs0TCS MarHWeBbIl CNnas
nogwunHukos (http://

com/

HalfNoteAudio_Thales_The_Technology.htm).

Hua Maxim Integrated
epncrasuna MAX9744 - nep-

A ARG
Bblil B oTpacnu ctepeoycunutenb Knac-

ca D c BbixogHOM MowHOCTbIO 20 BT, cnocoGHbIl paboTaTh OT
€ro HanpsbxeHus B auanasoHe 4,5...14 B. MAX9744
COAEPXUT CXEMY aHanoroeoi u undposoi 64-warosoii pery-
NMPOBKM rpomkocTun oT +9,5 no -92,8 gb. [na undposoro yn-
paBneHnst FPOMKOCTbIO ncnonbayeTcs 12C-nHtepdeiic, yepes Ko-
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TOpbLIN NporpammunpyeTcs 6-paspsaaHbin pernctp. B pexvime aHa-
JIOroBOrO ynpaBeHns rpOMKOCTbIO BbiBoAbl ADDR1 1 ADDR2 He-
06x0aMMo 3a3emnunTb, Npu 3ToM Bxog, SDA/VOL cTaHOBUTCS YyB-
CTBUTESIbHBIM K 2HAI0rOBOMY HaNPshXeHWIo ¢ 0ObIYHOr0 NepeMeH-
HOro Pe3ncTopa, KOTOPLIN B 3TOM Ciy4ae 1 CTAHOBUTCS Perynsro-
pom rpomkocTi. Moaynsitop knacca D moxeT pa6oTtaTb B knac-
cuyeckom LLUMM-pexume c Hecyuen 300 kI'y, (BeiBog, SYNC 3a-
3emneH) unu 360 kI, (BeiBog SYNC ceoboaeH). MNpu napannens-
Hov paboTe Heckonbkmx UMC pns ycTpaHeHUsi BO3MOXHON WH-
TepdepeHuMn (B1UeHNs HeCyLLMX) NPeAYCMOTPEH PEXUM BHeLl-
HeW cuHXpoHu3auum. [1na storo Ha Bxoasl SYNC Bcex napan-
nensHo paboTalowmx MMC pocTaToyHO NofaTth C BHELLUHErO reHe-
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FOBAN TEXHUKA U TEXHOAOA
patopa mMeaHAp C 4acTtoTou, B 4 pa3a npesb| LdigfipiiHAc My
LLINM (T.e. B anana3soxe ot 1200 go 1440 ki &y JEE/n e BBBoq,
SYNC coegnHuTb € wnHon nutanusa VDD, To BkntoyaeTcs naTeH-
TOBaHHbIA peXum «pacnbineHus cnektpa» (Spread-=gpoctrmmp
modulation){£riph KITC
pPOM HecyLas n3MeHs-
RTCH SaYRALMAORA Y
20M Walxll, Sllollond
cpepHero '3HavyeHus
i cem e ] 300k TAKQU pEXIM
T . e R TN C eK[P
e FiH R / LLIMM-curHana ot co-

L

FOWER-SURPLY REJECTION RATIO {¥pg)
vs. FREQUENCY

c.
LN RS

. \L CpPenoTOYEHHOro0 Ha
B d BonbLMX NO amr i Ty-
[e Hecyllen u ee rap-
MOHMKax A0 NpakTu-
4eCkn paBHOMEPHO
pacnpeneneHHoro B
LUIMPOKOM AManasoHe,
COCTaBASAOLWNE KOTO-
pOro MMeIoT Masyto am-
nauTyay. Takum obpa-
30M, pexum Spread-spectrum modulation no3sonseT oTkaszaTbcs
oT BbIX0AHbIX LC-punbTpoB, nogasnsowmx Hecyuyo. B MAX9744
npeaycMoTpeH cnsawmii pexxum (Shutdown ¢ notpe6nexvem 0,6
MKA), GYHKUMS NPUFAYLIEHNS 3BYKA U CXeMa NOAaBAEHNS Leny-
KOB npu BKAto4eHun. Mpu nutanumn 12 B MAX9744 obecneunsaeT
BbIXOAHYIO MOLLHOCTL 20 BT Ha kaHan npu Harpyske 4 Om. KA,
ycunutens coctasnset okono 90%, KoapPULMEHT rapMOHUK
0,04%, oTHOWeHue curHan/wym 94 oBA. KoHCTpyKTMBHOE Mcnon-
HeHue B 44-BbiBOAHOM kopnyce Tuna TQFN 7x7x0,8 mm, Temne-
paTtypHbIi ananasoH ot -40 pgo 85°C (http://www.maxim-ic.com/
quick_view2.cfm/qv_pk/5178, http://datasheets.maxim-ic.com/

en/ds/MAX9744.pdf).
H TEXAS ManomouHoro ctepeoYM3Y4
knacca D Texas Instruments
INSTRUMENTS TPA2016D2 gaBnaetca Hanuuue
BCTPOEHHOr0 NporpamMmmupyemMoro Yepe3s wuHy 12C komnpec-
copa (Dynamic Range Compressor) u APY (AGC), koTopble no-
3BOJIAIOT aBTOMATU4YeCKU NMPegoTBPaTUTb Kak UCKaXeHUsa mn3-sa
npesBblleHna npenenbHO AONYCTUMOro YpPOBHSA CUrHana, Tak un
YAYHWNUTb CAbILLMMOCTb TUXUX naccaxe|7|, 00bl4HO TOHYLLNX B OK-
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pyxatoLiemM TPaHCMOPTHOM MM YAYHOM Lyme. [porpammupy-
I0TCS He TOMbKO aMMuTyAHble (yCuneHue, YypoBeHb NnMuTepa,
KO3PDULUMEHT CxaTus, LWyMOBOM NOPOr), HO 1 BpemeHHble (Bpe-
Ms cpabaTbiBaHWs, BO3BPALLEHWS, YAepXaH!s) napameTpbl KOMM-
peccopa. B yactHOCTU, ANA pexXMMOB Knaccuka, 4xas U pok Ko-
abPuUMEeHT cxaTns ycTaHaBMBaeTCs paBHbiM 2:1, a ansa nom, pan,
XUNxon, peyb - 4:1. MakcrmanbHbin KOAGPULMEHT CXaTus paBeH
8:1. Bpemsi cpabaTbiBaHusi BapbupyeT oT 1,2 no 10 mc/6 ob, a
Bpems Bo3BpatyeHus ot 900 go 4100 mc/6 ob. LUMM-kackagpl
paboTaloT Ha Hecyllein YacTtote 275...325 kl'y ¢ KMNA=90%, He
Tpebys BbixoaHbix LC-dunbTpoB 1 obecneyrsas Ha 8-0MHON Ha-
rpyske MowHocTb 2x1,7 BT npu nutanumn 5 B n 2x750 mBT npwn
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nuTaHun 3,6 B. Mpwu BbIxoAHOM MOLLHOCTY 1 BT k0addurumeHT rap-
MOHUK cocTaBnsieT okono 0,1%. KoHncTpykTnBHO MIMC BbinonHeHa
B kopnyce Nano-Free™ WCSP 2,2x2,2x0,8 mm 1 npegHasHaveHa
ons MukporabapuTtHeix ayamoycTpoicts (http://focus.ti.com/
docs/prod/folders/print/tpa2016d2.html, http://focus.ti.com/lit/
ds/symlink/tpa2016d2.pdf).
Moppaspenexne Atmel -
* ™ KOMMaHug Quantum
%‘ QH&H-I;';‘IEM Research Group (http://
WWW.QProx.com) npucTynu-
na Kk npoussopctsy QT102 (http://
www.gprox.com/assets/Downloadablefile/
qt102_2r3.05-15437.pdf) — yHukansHoOn Mnkpo-
CXeMbl CEHCOPHOro AaT4uKa, NOCTPOEHHOW Ha
naTeHTOBaHHON TEXHONOMMKN NepeHoca 3apsaa
QTouch. Ona no3sonsieT naeHTUGUUUPOBaTL
npubanXeHne UNn NPUKOCHOBEHUE N0GOro npeameTa K anek-
TpOAy AaTymnKa faxe yepes TOJICThIN cnoi ctekna (po 50 mm),
nnactuka (8o 20 MM), KaMHS, KepaMUKU U GOJNIBLUMHCTBA COp-
TOB AepeBa. [lonyckaeTca mMeTanimyeckoe nokpbiTue naHenm c
HW3KOM NJIOTHOCTBIO YaCTULL. B COBOKYNHOCTM C aBTOKaNMBPOBKON,
KoMneHcauven gpeinda, punbTpaumen LWyMOoB 1 BbICOKON BRaro-
ycToliumsocTH, TexHonorns QTouch paét ceobony paspaboTyu-
Kam KOHeYHbIX U3aenunii B BbIGOpe MaTepuanoB U KOHCTPYKLMW,
ycTpaHseT NpobieMbl HEBLICOKOW HAAEXHOCTM U COXHOCTEN Npo-
M3BOLACTBA, XapakTepHble A/ 3/1eKTPOMEXaHN4eCKnX 1 MemBpaH-
HbIX KHOMOK M Knasuatyp. JonycTumelii AvanasoH pa3mepos v
$opM KOHTaKTHbIX nnowanok QT102 gocTaTtoyHo WKpokK (0T 6x6
MM) 1 OnpeaenseTcs B 0CHOBHOM TOJILLMHOM NaHenu, 4epes KoTo-
pYIO AeTEKTUPYeTCA NPMKOCHOBeHWe. KOHTaKTHbIe NNoLWaakv Mo-
ryT 6biTb CMIOLWHBIMK MM € Npoceykamn. K matepuany KOHTakT-
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Flald coupling

Samplae » Electrode
capacitor Y’

| I | QT pulses

HbIX MI0WAA0K 0COObIX TPeBOBaHWI He NPeabABASETCS: UM MO-
XeT 6bITb Mefp, cepebpo, yrnepos, okcua uHams n onoso. Cxema
[aTynka BMecCTe C dNeKTpojaMu MOXeT pasMeLlatbCa Ha OAHO-
CNOVIHOWM MeyaTtHol nnate, TakuMm 06pas3oM, CHUXas CTOMMOCTb
KoHevHoro nsgenund. K QT102 noaknioyaeTcs BCEro OAuH 3NeKT-
pof, HO NPW 3TOM AaTynk 06nafaeT TpUrrepHsiM 3 EKToM — Kax-
[0e HOBOE NPMKOCHOBEHWe NepesoanT LMdPOBOI BbIXOM, MUKPO-
CXeMbl B OHO U3 ABYX YCTONYMBLIX NOrMYECKNX COCTOSHMIA. Mpu-
4éM, aKTVBHbLIA YPOBEHb BLIXOAA MUKPOCXEMbl 3a4aEéTCs Crnoco-
60OM MOAKIIIOHEHUS Ha ero BbIXOA, pe3ncTopa — k obLuelt WwmHe nmbo
K LUMHE NUTaHns. JJaTymk MOXHO annapaTHo 3anporpaMmmmpoBaTh
Ha aBTOMaTU4eCKU MepeBof, ero Bbixo4a B OTK/IIOYEHHOE COCTOS-
HVe Yepe3 3a4aHHbIN NpoMexyTok Bpemenn. QT102 — npekpac-
Has OCHOBa A9 CO34aHNS BbIKNOYaTENs OCBETUTENbHBIX MW Ha-
rpesaTenbHbIX NPMBopPoB. Anana3oH Hanpsbkenus nutanus QT102
coctasnsieT 2,0...5,5 B, notpebasiembiit Tok 23...90 MkA. HyBcTBK-
TeNIbHOCTb AaTuMKa 334aETCH EMKOCTbHIO 0AHOr0 06pa3LIOBOro KOH-
feHcaTopa. Tok BbIxoaa He [onxeH npesbiwaTs 1 MA BO n3be-
XaHue addekTa 3awenknBaHns. KOHCTPYKTMBHO pasmeLlatoT-
cs B kopnyce SOT23-6 (3x3 mm) Ang TemnepartypHoro gmana-
30Ha -40...+85°C (http://www.gprox.com/technologies/
gtouch.html, http://www.seminews.ru/sensors/399.html).

Hosble npeunsnoHubie OY
National cepuu PowerWise® ot

SE?HI'CU?HJHI?IGF National S_emiconductor
(http://www.national.com) npea-

Ha3HayeHbl cneumanbHO ANs YCUNEeHUS MUKPOBOJSIbTOBbIX CUTHa-
NOB OT TepMonap, GOTOMETPUHECKMNX, MEAVNLMHCKUX U T.MN. AaTYU-
. koB. LMP7731 (1 ero cnapeH-
HbI BapyaHT LMP7732) nme-
eT BXOAHOW kackaf Ha 6uno-
NISIPHbIX TPAH3UCTOPax 1 NO3TO-
My obecneynBaeT MUHUMYM
9C cobceTBeEH-
HbIX LUYMOB - WX
rapaHTMpOBaH-
Haa cnekTpab-
Has NIOTHOCTb He
npesbiwaet 2,9
HB/VIW BNNOTH
ey o. 00 CBEPXHU3KON
4acToThl cpe3a
$nukep-ymos 3
e l'u. Hanpsxexune
CMeLLLEeHUs Hyna
He npesblllaeT
+40 mxB, a ero
““ | . T " TemnepaTypHblii
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WOLTAGE MOISE [maid 11z)

apend 1 mkB/
°C. Bo BxogHOM
Kackage 1ucnonb-
30BaHa cneuu-
anbHas cxema
KOMMeHcaLmm BXOAHOro Toka 6a3 TpaH3MCTOPOB BXOAHOMO Kacka-
na, bnaronaps 4Hemy BXOAHOWN TOK COOCTBEHHO YCUMTENS He npe-
BoiwaeT =1,5 HA. C pasomkHyTort OOC passusaeT Ku He MeHee

01 1 0 1K) 1k 10k
FRECHIEMCY [H=)

FOBAY TEXHUKA N TEXHOAODAY
158 JBARTN EoliBiWiTensHO HeBoNbLWOM NoTpebnsemom Toke 2,2
N A (Ralipsmenie intanus ot 1,8 po 5,5 B) oBecneyerbl nonoca
©[VHNYHOro ycunenns 22 Ml 1 CKopoCTb N3MEHEHUS BbIXOOHO-
W pempmcenns 2,4 B/mke. JIMHeMHOCTb ToXe Ha BbiCOTe: KO3dh-
gudvieliFrapmonrk Ha yactote 10 'y, M Harpy3ke conpoTuse-
Hnem 2 kOm He npesbiwaeT 0,001% (http://www.national.com/
dsA M/LMP7731.pdf). KMOTI-koHkypeHT LMP7715 (1 ero cna-
OREHUIV EAR/EED [LINTT716) otnnyatotes YyTe 60nbLUelt cnekT-
panbHOW NAOTHOCTbIO
3AC wyma - 5,8 HB/VIL,
C cywecTBeHHO Gonee

Input Bias Cumrent va. ¥,

T - | u -

4l *s 7V 1 Bricokoi 4acToToil cpesa
= oay $nvkep-wWymMOB 0KOJIO
= \ 600 'y n BTpOoe 60nb-
il 1250 LIMM HaNpsXeHNeM cMe-
ol o '\{_ weHns Hyna =150 mkB,
g2 P o, | . HO 3aTO0 U Ha 5 nopsakoB
2o e —===-] MEHbLINM BEXOAHBIM TO-
; 2 J xom 100 ¢A. Ero npu-
. MeHeHune Lenecoobpas-

HO NS @MKOCTHBIX W Ap.
- [aTYNKOB C BOMbLIUM
-5 BHYTPEHHUM COMPOTUB-

1 1 & : nenuem. CneumanbHoe

Yom I pelleHvie BbIXoA-
Cpen Loop Frequency Reaponoe HOFO kackana
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pekopaHo 60Mb-
LWON BbIXOAHON
TOK A0 47 MA npu
MWHUMaNbHOM
HanpsXXeHun nu-
TaHua 1,8 B.
Heo6bI4HO WMpok
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0,001%, HanpsixeHne nuTanus 1,8...5,5 B, notpebnsemsiii Tok 1,15
MA. OfVHOYHbIE BapnaHTbl onncaHHbix OY KOHCTPYKTMBHO 0dop-
MneHbl B koprnyce SOT23-5 3x1,6x1 mm, a cnapeHHbie MSOP-8
5x3x1 mm (http://www.national.com/ds/LM/LMP7715.pdf).
Kcratu, cemeincTBo Nporpamm OHNalriH-nomoLLy paspaboTymn-
kam National Semiconductor WEBENCH pononHeHo pasaenom
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WEBENCH Sensor Designer (http://www.national.com/analog/
webench/sensors), KoTopblii N03BONSIET BEIOpPaTh Hanbonee noa-
XOAALWMIA AN Ballel KOHKPETHOM 3343241 aHanoroBbln nnn und-
pOBOV TeMnepaTypHbIv, GOTO, AATYMK AABIEHUS UM BAAXHOCTH,
3aTeM BbIBECTV PEKOMEHAYEMYIO CXEMY ero BKJIIOYEHUSI, pacCum-
TaTb HOMUHAJbl BHELLHWX 3/1EMEHTOB U BbIBECTU KOHKPETHYIO CXe-
My C NepeyHeM 31eMEeHTOB.

Hosasi cepust npeo6pa3oBare-
Nieil NOCTOSSHHOTO HanpsXeHus
UCE ¢upmbl Murata Power
Solutions, Inc. (http://www.murata-
ps.com) o6ecneumn-
BaeT ranbBaHUyec-
Kyl0 pa3Bsi3Ky (C Ha-
npsxxeHvem po 2250
B) mexay Bxoaom u
BbIXOAOM, MOLLHOCTb
po 100 Bt npu BbI-
XOLHOM HanpsxeHWum
1,2...12 B n ToKe Ha-
rpy3sku o 40 A. Ma-

Murata Power Solutions

nele rabaputsl Moaynsa 58,4x22,9x10,16 mm 1 macca Bcero 20
rpamm C MHOYCTPUanbHO-CTaHAAPTHBIM 8-KOHTaKTHBIM Pa3beMOM
[enaioT ero He3ameHUMbIM 415 TaKUX NPUITOXEHMI, Kak OblToBast
aBTOMAaTVKa, CepBepbl, NpremMonepesaTynki 1 Ap. TeNeKOMMYHU-
KauMoHHOe o6opynoBaHue. Bnaronaps NPUMEHEHNI0 CUHXPOHHO-
ro BeinpsmuTens KMNJ, npeobpasosatenei gocturaet 90%. Ana-
na3oH pabouunx Temnepatyp 6e3 npuHyauMTensHOro o6aysa paBeH
-40...+85°C. Bxoapl 1 Bbix0Abl 3aLUMLLEHbl OT BCEX BO3MOXHbIX
neperpysok Mo HanpsxeHuio, Toky n temnepartype (http://
www.murata-ps.com/releases/mps285a_uce.html?feature=dcdc,
http://www.murata-ps.com/data/power/mdc_uce.pdf).
Cepuss UMC 3apalowiero reHeparopa
g * Si500 ¢pupmbi Silicon Laboratories (http://
@’ www.silabs.com) npegHasHadseHa ana same-
: - Hbl KBapLeBbIX reHepPaTopoB B Takux YCT-
SILICON LAB:S povicTBax, kak kamkopaepbl 1 doToannapa-
Thbl, BUHYECTEPbI, CepBepbl, NepudepuitHbie
yctpovictea PCl Express, )XK-gucnnen, npuHtepsl 1 T.1. Beinon-
HeHHble NonHocTbIo No 0,13-MukporHo KMOI TexHonorum co cne-
LManbHON CXeMOoi KOMNeHcaumm TemnepaTypHoro U PeXmMHOro
yxopa yactoTbl, Si500 oxBaTbIBAlOT 4aCTOTHbIN AnanasoH ot 0,9
10 200 Ml'y. Yno6Ho, 4To BbIXo4 reHepatopa He Tonbko CMOS u
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SSTL-coBMeCTUMBIN, HO 1 auddepeHunanbHblli B COOTBETCTBUM
¢ LVPECL, LVDS, HCSL. B otanuune OT KBapLEeBbIX 1 MUKPO3NEK-
TpomexaHnyecknx (MEMS) renepatopos, Si500 HeuyBCTBUTENb-
Hbl K Tpicke U BUOpaumnsmM, 061aAaloT MEHBLUUM AXUTTEPOM
(0,9 nc), GbicTpbIM cTapTOM (< 2 MC) U CYLLECTBEHHO MEHb-
weit ueHou (ot $0,95). HecTaBUNBLHOCTL HACTOThI HEe MpPeBbILLA-
et 150 npomunne Bo Bcem paboyem gmanas3oHe Temnepartyp
0...70°C, npu M3MEHEeHUN HanpsSXeHWA NUTaHUS B Auana3oHe
1,71...1,98 B (B BapuanTte 1,8 B), 2,25...2,75 B (B Bapnante 2,5
B), 2,97...3,63 B (B BapuanTte 3,3 B), a Takxe npu BO3aencTenm
B1Opaumnin n ynapos (no crangapty MIL-STD-883, Method 2007.3
A) v xpaHeHus B TeyeHure roga. Paamepsl kopnyca 3,2x4x0,85 mm
(https://www.silabs.com/Marcom%20Documents/Resources/
Si500%208Silicon%200scillator%20Presentation.pdf).
National Semiconductor BbI-
nyctuna RoHS-coBmeCcTUMBI MO-
National 0 iooth LMX9838, xoro-
Semiconductor pbili OTAMYAETCA BbICOKOW CTe-
NeHbl0 UHTErpauum U ManbiMu
ra6aputammu 10x17x2 mm. B co-
CTaB MOAYNS BKJIOYEHbI BCE KOM-
MOHEHTBI, He06X0AMMble AN1S pea-
nun3auum Bluetooth-yana knacca 2:
aHTeHHa, TpaHcuBep AManas3oHa
2,4 TTu, kBapueBbli pe3oHaTop,
16-paspsagHbin RISC-npoueccop.
MpowwnToe BO BCTpoeHHoe M3Y
nporpammHoe obecneyeHune pea-
nnayet Bce Bluetooth dyHkumm,
HaunHas ¢ NpoToKoNoB Bluetooth BepxHero 1 HUXHero ypoBHel n
3akaH4ymMBaa noanepxkon 6onbworo yucna npoduneii (GAP,
SDAP, SPP). Moaynb MOXeT NCMOMb30BaTLCSA ANS OpraHM3aumnm
COeAMHEHUIA NO TUMNY «TOYKA-TOYKA» M «TO4KA-MHOrOTOo4Ka» (80
cemu akTVBHbIX Bluetooth coepgmHenwin) Ha ckopocTtu oT 2400 6UT/

Iz
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¢ 0o 921,6 k6ut/c. OH upeaneH ang cospaHus 6ecnpoBOAHOrO
UART nopTa, a ans npunoxeHuii c 6ecnpoBoaHol nepenayeit
ayauonHdopmauum npeaycMoTpeH uHtepdeinc BHewHero
ayauokopeka. Hanpsixenne nutanus 3,3 B, noTpebnsemblii TOK B
3aBMCMMOCTU OT pexuma coctasnset 1,1...65 MA. HYyscTButens-
HOCTb -80 ABM, BbixoAHas MoLHoCcTb 0 iBM B ananasoHe oT 2,402
00 2,480 'Mu. LMX9838 ceptndpuumposaHr Bluetooth CIG 1 noau-
LIMOHMPYETCS Kak 3aBepLUeHHOe peLieHne, KoTopoe Nocne UHTer-
PVPOBaHWS B LiENEBYIO NPOAYKLUMIO He TpeByeT JOMNONHUTENbHBIX
3atpaT Ha ceptudwukaumio (http://www.national.com/pf/LM/
LMX9838.html, http://www.national.com/ds/LM/LMX9838.pdf).
Komnanus RF Microdevices (http://

RFMD www.rfmd.com/) npuctynuna K BbinycKy
HoBeiiwwei mukpocxembl CXE1089Z - ycu-

nutens ans umdposoro kabenbHoro Tene-

BuaeHusa guanasoHa 50 - 1050 Mrlu. Bbl-

nosiHeHHas no texHonorun GaAs pHEMT muk-

pocxema (http://kazus.ru/lenta/view/
0_7153_0.html) npenctaBnseT coboit mano-
'3 WYMALLNA YyCUNUTENb, Peann30BaHHbIi No
cxeme [lapfiMHITOHa C aBTOCMeELLEHueM,

FOBAY TEXHUKA W TEXHOAOTUS

obecneymBaioLLUM
1

| cTabunbHOCTL pa-
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6oyero TOka BO
BCEM OmanasoHe
Temnepatyp. Kpo-
Me TOro, MUKpPOCXe-

il
1

H ma nossonser
- L1 .
L I."' ? pegur BHEWHER Uerbio
o || o - MUTaHUA CHMXaTb
_“l Iw l‘-,-'"'s, | TOK noTpebneHuns.
=
Ll OcCHOBHbIe xapak-

Tepuctukn CXE-
1089Z: paBHOMep-
Hoe ycuneHue 13
ob +/-0,4 pb Bo BCEM gnanasoHe yactot 50...1200 MI'y; obpat-
Hble noTepu Ha yposHe -19,5 ab; ogHononspHoe nutanue +5 B;
BHYTPEHHee cornacosaHve Ha 75 Om; anekTpocTatnyeckas 3almra
no 1000 B - knacc 1C.
3akoHYeHHbI paguomoayns RC2000
KOMMaHuu Radiocrafts (http://
www.radiocrafts.com/) no3Bonsier opra-
HU30BaTb GecnpoBoAHYl0 Nepepayvyy AaH-
HbIX CO ckopocTbio Ao 1 M6ut/c B anana-
30He 2,4 I'Tu. bnarogaps BCTPOEHHOMY MUK-
pokoHTposnnepy (http://kazus.ru/lenta/view/
0_7138_0.html) n npotokony RC-232 noctpo-
eHune paguokaHana
- ="  cTaHOBUTCA LOCTYMHO
T__-_:- [axe HeucKyLleHHOMY
) ‘+ B BbICOKOYACTOTHOW
061aCTN MHXeEHepY.
Mogyns RC2000 npea-
Ha3HayeH Ans npuno-
XEHWU ¢ 6ONbLUMM NOTOKOM AaHHbIX. Micnonb3yeT 83 kaHana B au-
anasoHe 2,4 Ty ¢ 4acToTHOM Moaynaumei. Boioabl PA_EN n
LNA_PD npegHa3HayeHbl Ans ONuUMOHaNbHOMO ynpaBneHus BHe-
LWIHUM YCUAUTENEM MOLLHOCTU U MaoWyMSLLMM YCUIMTENEM.
XapakTtepuctuku: 83 kaHana B avanasone 2,400 - 2,483 ITy;
BCTPOeHHbI npotokon RC232TM; CTS/RTS ynpasnexue noto-
KOM; HU3KOoe noTpebneHne ans 6atapeiHbix NPUNOXEHWI; Manble
pa3mepbl (12,7x25,4x3,5 mm); HanpsxeHnve nutanus 2,8-5,5 B;
SMD kopnyc; anana3oH pabounx Temnepatyp -30...+85°C.
Ha npowepuei seictaBke Japan Ham Fair 2008
fcom

Radiocrafis

imberded Wirekess Salulions

Obin NpeacTaBneH HoBbii TpaHcueep IC-7600, Ko-
TopbI NpuaeT Ha cmeHy IC756 Pro Il no opueHTtn-
poBo4Hoii LeHe $4000 (http://www.ab4oj.com/icom/

ic7600/main.html). TpaHcuBep umeeT cnepytoLie OCHOBHbIE Xa-
pakTepuCTUKM 1 GyHKUMK: BbixogHasa MowHocTb 100 BT Ha Bcex
KB gnanasoHax v 6 mM; HanpspkeHne nutanus 13,8 B; IP3 +30 gbwm;
yBenMYeH LBETHOW aucnnen (Ha GOoTo nokasaHa nepeaHss naHenb
IC7600 (BBepxy) B cpaBHeHuwn ¢ IC756 Pro Il (BHW3Y)); Tpy dunb-
Tpa no nepsoi MY; BCTpoeHHble koaep v aekogep RTTY/PSK31;
nsa USB nopTa - Ha nepeHen naHenn Ans NOAKNIO4EHNS Knasma-
Typbl U Ha 3afHel - AN ynpaBneHns TpaHCUBEPOM; pa3fesibHble
RX-OUT n RX-IN aHTeHHble pasbeMbl MpefoCcTaBnsioT BO3MOX-
HOCTb MCMONb30BaTb BHELUHWE NMPEeCEeNeKToPbl; aHaNOrMYHbIA C
IC7700 cnekTpoaHanusaTop.
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DAADCECT
ALL THAT JAZZ REVIVED

Pa3pabaTbiBasi 0AHOTAKTHbI namno£ o r

Bbii YM34 pgnsa HaunHaowmx ayanod.
nos, Puk Cnencep ocoboe BHUMaHue 06-

paTtua Ha JOCTYMHOCTb KOMMQOHEHIAB: -
MeHun (puc. 1) B BBIXOAHOM gﬁgp

IO 3apeKOMEeHA0BaBLUNE CEDS KaK BbIC
KOWM HaAeXHOCTbIO, Tak M XOPOLLUM 3BY4a-
HueMm neHtonbl 6BQS5/EL84 (aHanor
6M1401). B neHTOAHOM BKJIIOYEHUM OHU
o6ecneynBaloT NpumMepHo 5 BT BbIx04HOM
MOLLIHOCTU, @ B TPUOAHOM - 0KOJI0 2 BT, HO
ons obecneyeHns MakCMManbHOW ayavo-
dunbHoCTH PYK pelumn ncnonb3osatb Tpu-
0[lHOe, COEeVHWNB BTOPYIO CETKY C aHOOM
yepes peauctop R6. ABTomaTtnyeckoe cme-
LLleH1e namnbl BbIXOAHOMO kackana obec-
neyueaet uenovka R7C2. Mo cpaBHeHuto
€ GMKCMPOBaHHbLIM CMeLLeHMeM aBToMaTy-
yeckoe NO3BONSIET He NoABMPaTL Namnbl U
He KOPPeKTMPOBAaTh PEXMM MO Mepe Ux cTa-
peHuns. B kayecTBe BbIXOAHOrO TpaHchOp-
MaTtopa 1cnonbL30BaH 8-eaTTHbIN Hammond
#125CSE, nmelowwmnin nHayKTMBHOCTL Nep-
BUYHOW 0OMOTKM 5,6 TH Npu BO3AYLIHOM
3a3ope B mMarHutonposoge, Gnarogaps
KOTOPOMY A0MNyckaeTCs MOCTOSHHbIA TOK
nepauyHoli 06MoTkn 1o 60 MA. Mpu aToMm
TpaHcdopmatop obecneymBaeT Nosocy
paboumx yactot oT 150 pno 15000 Iy npwu
HepaBHOMepHOCTW He Gonee +1 ob. Ycu-
nnTeNb MOXeT paboTaTb U C BbIXOAHLIMU
TpaHcdopmaTopamu, paspaboTaHHbIMU
ons aByxtaktHeix YM3Y (BBray nonynsap-
HocTw neHTonoB EL84 60nblIMHCTBO CTa-
pbIX 1aMMOBbIX MPOMbIWAEHHbIX YM34
MMEIOT Kak pa3 Takue BbIXxoaHble TpaHchop-
MaTopbl, KOTOPbIE BMOJHE NMPUrOAHBLI 45
OAaHHOW KOHCTPYyKLMK). Ho nx marHuTonpo-
BOJ, He MeeT BO3AYLLHOro 3a30pa, NoaTo-
My 4S5 NPeAoTBPALLEHNS HEraTUBHbBIX NO-
CNeACTBUIA OT NPOTEKaHNs NOCTOSHHON CO-
CTaBnsitoLLLeli aHOAHOrO TOKa CXemy BKJIO-
yeHus neHTosa V2 HeoOXo0aMMO U3MEHUTD,
Kak nmokasaHo Ha puc.2. 3gecb paspenu-
TenbHbI KoHAaeHcaTtop C11 BknoYeH noc-
NepoBaTtesibHO C 3a3eMJIEHHON C ApYroro
KOHLLa nepBUYHOI 06MOTKOM 1 nponycka-
€T TOJIbKO NePeMEHHBIN 3BYKOBOW CUrHAnN,
a NOCTOSIHHBIA aHOAHbLIV TOK npoTekaeT
yepes pesuctop R13. BxopgHon kackap
BbINOJIHEH Ha Tprope V1A (oTeqeCTBEHHbIN
aHanor 6H2IM) 1 obecneunBaeT 4yBCTBU-
TenbHocTb 0,1 B. Cxema 610ka NnUTaHus
nokasaHa Ha puc.3. 3aecb aHOOHbIN ABYX-
NoNynepuoaHbIii BeINPSMUTENb HA KEHOT-
poHe V4 (oTeuyecTBeHHbI aHanor 5L3C)
Harpy>eH Ha o6LLe Ang NpaBoro v NeBo-
ro, HO paspgesnbHble AN BXoOHbIX (A=265
B) v BbIxogHbIX (B=295 B) kackapoB crna-
xuBaouwme LC-dunbtpel L1C4CE,
L2C7C8. AHooHOe HanpskeHne BXOLHbIX
KackafoB LOMONHUTENbHO GUALTPYETCH
3seHom R10C5. Hakan namn nutaetcs no-
CTOSIHHBIM TOKOM C MOCTOBOIO BbIMPSMUTE-
ns D1C3. Nony6oin ceetoamon D2 ncnons-
3yeTCsl KaK MHAMKATOP BK/IIOYEHUSI CETW.
MocTpoeHne aHOOHOro BbINPAMUTENS Ha
KeHOTpOHe aBToOMaTn4eckun obecneymsaeTt
3a0ep>XKy NOSIBIEHNS @aHOAHOrO Hanpsixe-

€LL

AES—AMSTERDAM SHOW REPORT

HUS Namn yCUAMTeNs, 4To
6naronpuaTHO ckasblBa-
eTCcs Ha ux pecypce
(«AudioXpress» Ne10/
2008, ¢.6-17).
YNpoLeHHbI Bapu-
aHT CBOEr0 OAHOTAKTHO-
ro YM3Y (cm. «PX» Ne2/
2008, c.18, 19, puc.13)
AnekcaHpap ApMOH Bbl-
nonHwun (puc.4) yxe Ha
OOHOM MOLLHOM NPSIMO-
HakanbHOM Tpuoge V2
(oTe4eCTBEHHbIN aHanor
6C4C) 1 oTka3ancs oT 3k-
CNepuMeHTOB C 06LLei
OC. Kak n B npepplay-
uemM BapuaHTe, 34eCb
MCMonbL30BaHO aBTOMATH-
Yyeckoe cmelleHune no-
CPeACTBOM  LLenoyku

T2 HEH CHEY
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R9C7C6. Benay npsgmMoHakanbHON KOHCT-
pyKummn namn 6A3 nx HakasbHble Lenu npu-
XOOMNTCS 3anuTbiBaTb OT OTAENbHbIX ANS
npaBoro W J1eBOro KaHasos MaaBaloLwnx
NCTOYHWMKOB NUTaHus. BxogHow kackag no-
cTpoeH no cxeme SRPP Ha ABOMHOM Tpu-
ofe Vla, V1B (0Te4YeCTBEHHbIN aHanor
6HIC). OCcoBEHHOCTbI0 KOHCTPYKLIMM SBNISI-
eTca pasMelleHne 371eMeHTOB B OpUrun-
HanbHOW AepeBsHHOM «[ peveckon Tpnane»
(pmc.5), B 0OVH 13 nydein KOTOPOW Cnpsi-
TaH 60K NUTaHWS (ero NpUHUMNUanbHas
cxema n3obpaxeHa Ha puc.6; BR1...BR4
- BbINPSMUTESIbHBIE MOCThI HA Anoaax LLoT-
TKW) C MOLLHbIM TOPOMAANIbHBIM CETEBLIM
TpaHchopmMaTopomMm, a B Aga ApYrux - cob-
cTBeHHO YM34 ans neBoro v npaBoro cre-
PEeOoKaHaoB C BbIXOAHLIMU TPaHCHOPMATO-
pamu. Takoe KOHCTPYKTUMBHOE pelleHune

PW30HTaNbHO (puc.7). MNpu 4yBCTBUTENb-
HocTn 1,2 B ycunutens pasevBaeTt BbIXO4-
HYI0 MOLLHOCTb 3,5 BT 1 MmeeT nonocy pa-
60o4mx yactoT oT 22 Iy po 65 kly
(«AudioXpress» Ne10/2008, c.24-27).
[pumevanve pegakuum «PX». lpnu camo-
CTOSITE/IbHOM W3rOTOBJIEHUN BbIXOAHOIO
TpaHcgopmaTopa pekoMeHAyeM roJsb30-
BaTbLCS CNeAyLMMU AaHHbIMWU, MarunTo-
nposos cedeHnem 10 cm?, Hanpumep,
LLI(J1)25x40. MepBuyHas obmMoTka 13 5 cek-
umii no 305+610+1220+610+305 ButkoB
[19B-0,335, Bce cekumm coeanHnTs noce-
zioBatesibHo. B npomexyTkax nepBu4HOM
(Tam, rae oTMeyeHsl «+») pa3mecTuTb 4
cekumm BTopuyHoi 75+150+150+75 MNSB-
0,71. [ina 4-oMHOU Harpysku cekumm BTO-
PU4HOM 0OMOTKM COeAMHUTL Kak 3 napani-
nenbHbIx 06MoTkM o 150 ButkoB (75 u 75
1ocne[0BaTesbHO, @ 3aTEM NapasliesibHO C
AByms cekumsimm no 150), a ana 8-oMHoii -
Kak 2 cekumm o 225 sutkos (75+150 noc-
neposatesnbHo, 150+75 nocneposatenbHo,
a 3arem o6e rnapannenbHo). HemarHuTHblii
3a3op marnutonposoga 0,1...0,15 mm.
Aut Munnert, NbITafACb «NPUCTPOUTL»
[Ba JOCTaBLUMXCS eMy B «HAaCneacTsO» OT
3HaKOMOro MesomMaHa 8-BaTTHbIX BbIXOA-
HbIX TpaHchopmaTopa 419 OAHOTAKTHOro
namnosoro YM34, pewwnn co3gatb KOH-
CTPYKLMIO MUHUMUMAnNbHOW CTOUMOCTU C
MWHUManbHbLIM KoninyecTeom namn. OT-
6pakoBaB LWMPOKO U3BECTHbLIE TPUOA-TEH-
Toabl ECL86/6GWS8, koTopble cTOAT CimLu-
KOM [,0pOro, OH 06paTtnn BHUMaHue Ha [o-
CTynHble Bcero 3a 1$ ABoiiHble neHToabl
6T10, paspaboTaHHble B CBOE BPEMS TO /N
0N PaAMONPUEMHUKOB , TO v AN Tene-
BM30poB. OfHa U3 BXOASILLMX B HEFrO namn
- OTHOCUTENbHO MOLLHbIN (Pa makc = 10 BT)
neHTon, NofobHbIN BV6 (0TEYEeCTBEHHLIN
aHanor 6l6C), a BTopas - ManOMOLLHbIV
(Pa makc = 1,7 BT) neHTop ¢ ynpasnsio-
LLe 3aLUNTHON (TpeTbei) CeTKOW, He Co-
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e[MHEeHHOI BHYTPU KONBbl C KaToAoM, a
MCNOJNb3YeMOW Kak BCMOMOraTesbHbIi yn-
PaBNSIOLLMIA BNIEKTPO/, B IETEKTOPAX U CMe-
cUTeNsX paamonpPUEMHMKOB. DKCNepUMEH-

TMPYA C BOJIbTAMMNEPHbIMU XapakTepucTu-
Kamu aTow namnel, MUT 0BHapyXmn, 4TO
npu HebonbLLoM (0Kono 3 B) nonoxwvTens-
HOM HanpsxeHnn Ha SaLLWITHOVI ceTke OT-
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Cutput FFT,

Prc.11

Frequency response.

HOCUTENIbHO KaToZa SMHEeNHOCTbL NaMnbl
CYyLLEeCTBEHHO yNy4LlaeTcs (N0 CPaBHEHUIO
C TUNOBLIM ANS NEHTOA0B PEXVMOM C 3a-
KOPOYEHHOW Ha KaTop, 3aLLMTHON CETKOW).
B pesynbraTte pogmnacb cxema OgHOTAKT-
HOro [ABYXKackagHoro neHtogHoro YM34
(pmc.8), dnsnyeckn kaxablii CTepeokaHan
KoToporo o6pasoBaH OLHON «KONHOW».
BxonHow kackaz BbIMOSIHEH HA MaIOMOLL-
HOM nenToge V1A1, HanpsixeHve Ha BTO-
poli ceTke KoToporo ¢opmupyeTcs u3
aHOAHOro NOCPeACTBOM NapaMeTpryecko-
ro crabunusatopa R3D1D2D3D4. 3pech
D1 - kpemHueBbIli 100-BONBTOBLIN CTabU-
NMTPOH, a D2...D4 - kpacHble CBETOAMOANI,
NpPsIMOE NaAeHNe HaNPSXEHNS Ha KOTOPbIX
ncnonb3yeTcs Ang GopMrMpoBaHns cMelLie-
HUSI 9KPaHHON CEeTKU OTHOCUTESNIbHO KaTo-
na (D2, D3) 1 cospaHus oTpuLaTenbHOro
CMeLLeHNs ynpaBnsiowen cetkm OTHOCU-
TenbHo katoaa (D4). OLHOTaKTHbIN BbIXOA-
HOI Kackap, BbINMOSIHEH HA MOLLLHOM MEHTO-
ne V1B1, paboTaiolLem B NEHTOLHOM (BTO-
pasi ceTka HaxoAMTCs NOZ, NOCTOSHHbLIM MO-
TEHLMANOM UCTOYHUKA aHOLHOMO HaMnpsixe-
HWs Gnarogaps pesuctopy R6) pexume
Knacca A ¢ aBTOMaTu4eCK1M CMeLLeHNEM,
dopmmpyemMbiM kaTofHoM Lenoykorn C3R8.
Oco6EeHHOCTbIO BBIXOAHOIO Kackaaa sBns-
etca mecTHast OOC no nepemMeHHOMY TOKY
C aHopa Ha ceTKy, KoTopyto popMupyeT pe-
3uctop R4. Ha nepBbiii B3rnsa, oH coeau-
HSIeT aHoAbl TAMM BXOLHOTO M BbIXOLHOIO
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kackanos, Ho Gnaroaaps pasfenuTesnbHo-
My KoHAeHcaTtopy C2 no nepemeHHOMY
TOKY aHOZ, BXOOHOM Namnbl 3KBUBANEHTEH
ceTke BbIX0AHOM. [nybuHa mecTHoli OOC
3a[aeTCs OTHOLLEHVNEM CONPOTUBNEHNS pe-
3ucTopa R4 K BbIXOAHOMY COMPOTUBAEHNIO
lamnbl BXOAHOIO Kackaaa (koTopoe onpe-
[enseTcs napasnefibHbIM BKIOYEHeM pe-
3uctopa R2 v BHYTpeHHero conpoTtusne-
H¥a neHtopga V1A1; B JaHHOM cnyyae aT0
ot 30 o 40 kOm). MyTem amnmMpuyeckoro
nonbopa aBTop OOHAPYXWA, YTO HaWy4-
LIS IMHENHOCTb JOCTUrAaeTCs NPU yKasaH-
HOM Ha cxeme 3HadeHun R4 okono 360
kKOM, 4TO COOTBETCTBYET rNyOMHE MECTHOW
0OO0OC okono 10%. BbiBozibl 0OMOTOK BbIXOA-
HOro TpaHchopmaTopa CoeanHeHbl Tak,
4T0ObI 8-0MHas Harpy3ka TpaHcPopMMpo-
Basiacb B NepBMYHOI 0OMOTKE B COMPOTUB-
neHne aHogHOM Harpysku 7 kKOwm, T.e. KO-
3¢pPuuMeHT TpaHchopmaLmn NpUMepHoO
29,6. Cxema 6noka nuTaHus nokasaHa Ha
puc.9. HacTb aHOOHOr0 HAaNPSXeHNs Yepes
nemmtens R16R17 nopgaeTca Ha HakanbHyo

06MOTKY Ans
CHMXeHnd
YypPOBHS POHa,
a B OCTaNIbHOM
3TO TUnoBad
cxema u B
KOMMeHTapu-
AX He HyXAaa-
eTcq. Ha
puc.10 npu-

BeleHa cxema
3afepxku
NOAKNIOYEHNS
aKyCTUHeCKUx
CMCTEeM NPU BKJIIOYEHUN 1 X MTHOBEHHOIO
OTK/IOYEHNS MPU BbIKIOYEHUN NUTAHWS.
OHa BbinonHeHa Ha gewwesoi UMC cynep-
Bavisopa nutanns U1 Texas Instruments
TL7700, TpaHaucTtopHom kniove Q1 u 5-
BosbTOBOM penie K1 (Omron G5V-2-H1-
DC5). ABTOp cunTaeT ee nonesHon Ans
npefoTBpaLleHns, B NepByio o4epedb, He-
6OMbLUNX LLLENHKOB NPW BbIK/IOYEHNMN CeTe-
BOro nuTaHus. Npu BbIXOAHOW MOLLHOCTY
1 BT KO3 DULMEHT rapMOHMK OMUCAHHOIO
YM3Y4 He npesbiwaet 0,7% npu rnasex-
CTBE BTOPOWV rapMOHUNKN. CNeKTp BbIXOOHO-
ro HaNpsXeHWs Ang 3TOro ciy4as nokasaH
Ha puc.11. MakcumanbHas BbIXOOHASA
MOLLHOCTb NpU KO3hPULMEHTE rapMOHUK
5% pasHa 3,5 BT. A4X no yposHio -1,5 gb
npocTtupaetcsa ot 18 Iy go 20 kly
(puc. 12). BeixogHoe CONPOTUBNIEHNE YCU-
nutens pasHo 3,5 Om («AudioXpress» Ne5/
2008, c.17-25, 38).

AByXTakTHbIA namnoebii YM3Y4
Axoseda Hopsypa Ctunna B TpMOgHOM
pexunme namn BbIXOLHOrO Kackaga passu-

——— -
YEL _#
I ar
H i
L 4 40w
| 13 com
-
— kT OG
Gt —
LY =5 R20 1@
N e Fexl 303
= P01 dGtm —
FMDER L1t
- P eIz W2 I_l
o e
B Chm L
|
Cig 100F ternenteRs €

BaeT MOLLHOCTb 28 BT npu 4yBCTBUTENBHO-
ctn 0,4 B n koapPpuumeHTe rapMoHnK
0,5%, a B ynbTpanuHenHom - 50 BT npu
0,48 B n 0,8% cooteeTtcTBeHHO. Cxema
YNbTPANMHENHOrO BapuaHTa n3obpaxeHa
Ha puc. 13, a TpUoaHbI BapuaHT obpasy-
eTcs nepenaikon peanctopos R18, R19 ot
OTBOLOB BbIXOAHOr0O TpaHchopmartopa He-
NOCPEeACTBEHHO Ha aHoapl namn. MNepsbiii
Kackag, BbINOJSIHEH Ha 3anapasnefeHHbIX C
Lenblo yBenmyeHns koadpobuumeHTa ycune-
Hus no Ku=36 tpunopax V1A, V1B. Bnaro-
[aps JOBOSbHO GOMbLIOMY aHOAHOMY Ha-
npsxenuio (318 B Ha koHaeHcaTope C2 n
80 B HemocpeACTBEHHO Ha aHoge) npu
BX0AHOM Hanpsixenum 0,4 B kackap, obec-
neunsaeT ycunexnue Ao yposHa 5 B npwu
cobcTBeHHOM (6e3 OOC) koadpduumeHTe
rapMoHuKk He 6onee 0,7%. ABToGanaHCHbI
$a3onHBepCHbIN kackad Ha Tpuodax V2A,
V2B obnapaeT CBOWCTBOM CTabWILHOCTH
CUMMETPUM NPY CHUXXEHWUW YACTOTbI CUTHa-
na BMOTb [0 NOCTOSIHHOrO TOKa U, KpOMe
TOro, ynpasnsiowne ceTku ero nammn co-
e[IMHEeHbl C aHO4AMW NlaMM BXOAHOMO Kac-
Kaja HenmocpeacTBeHHo, T.e. 6e3 pasgenu-
TENbHOrO0 KOHAeHcaTopa, 4TO yny4yliaeT
HWM3KO4aCTOTHbIE XapakTepUCTUKN YCUIu-
Tena B Lenom. [ing BbipaBHMBAHNSA KO3(-
$1LMEeHTOB Nepea4n BEpXHEro no cxeme
nneda Ha V2A, ynpasnsemoro no cetke
(T.e. c 0OLLMM KATOLOM MO NepeMeHHOMY
TOKY), N HUXHero Ha V2B, ynpasnsemoro
no katoay (T.e. ¢ obLLeit ceTkov no nepe-
MEHHOMY TOKY), Pe3V1CTOP aHOAHOW Harpy3-
kv R10 no cpaBHenuto ¢ R11 nmeet 60nb-
Lee conpoTmaneHune. MNpu BXogHOM Hanps-
xeHun 5 B pasmoHsepTop obecneynBaeT
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BbIxoAHoe 36 B ¢ koadduumeHToM rapmo-
HuK 0,5% Ha aHope V2A 1 0,85% Ha aHoge
V2B. Yepes paspenutensHble KOHOEHCaTo-
pbl C4, C5 1 «aHTU3BOHHbLIE» PE3NCTOPSI
R14, R15 HanpsikeHwue ¢ BbIXOA0B Ha30mH-
BepTOpa NoCTynaeT Ha ynpasnsiowune ceT-
KN MeHTOA0B BbIXOAHOrO kackapa. 10-sart-
THble KaTogHble peaunctopsl R16, R17 no
nepeMeHHOMY TOKY 3allyHTUPOBAaHHbIE
KoHpeHcaTtopamu C6, C7, dopMupyioT Ha
KaTogax HanpsxxeHune aBTOMaTU4eCKOro
cMelleHusa +50 B oTHocuTenbHO 3eMnn n
ynpasnsiwoLlmx cetok. bes obweit OOC
BbIXOAHOW Kackap, Ha yactoTte 1kl nmeeT
KO3pdMUMEHT rapMoHuk 1,6% npw BbIXoA-
HOM MOLLHOCTU 28 BT B TPMOAHOM pexume
n 3% npw BbIXOAHOW MowHocTn 50 BT B
ynbTpanuHernHoM. bnok nutanus (puc. 14)
NOCTPOEH Ha OTAENbHbIX HakanbHOM T2
(2x6,3 B 10 A, Hammond P-T166S6) u
aHogHoMm (200 B 870 mA, Hammond P-

T167H200) T4 icdopmitrdsex i ogHoe
HanpspkeHve 468 B ¢popmupyeTcs Bbinps-
MUTENEM C YABOEHWEM HanpskeHus. Bobl-
xogHow TpancdopmaTtop TR1 (puc.13)
Hammond P-T1640N paccumTtaH Ha MOLL-
HocTb 60 BT, npuBegeHHOe CONpoTUBNEHe
nepeuyHoi 06moTkm 4300 Om n obecne-
ymBaeT pabouyio nonocy YacTtoT ot 20 Ny,
0 20 k'Y, Npu HepaBHOMEPHOCTU He 6o-
nee =1 pb («AudioXpress» Ne9/2008, c.8-
13).

OpurnHanbHOoe CXxemMHoe pelieHue
ru6pupgHoro YM3Y4 npepnoxun Ait BaH
BopH (puc.15). B aByx cnosax npuHUMN
ero paboTbl OCHOBAH Ha YCUNEHUN 3BYKO-
BOrO CUrHana 1amnon ¢ NOCNEAYOLLUM YM-
HOXEHVeM ee BbIXOAHOMO (aHOAHOr0) Toka
nocpeacTBOM MOLLHOMO NOJTYNPOBOAHMKO-
Boro OY. A Tenepb kKoHKpeTHee. T.K. ranb-
BAHNYECKM COeMHEHHas C aHOA0M NEeHTO-
na V1 Harpy3ka (8-omHas akycTmyeckas cu-

‘Tema LS) ¢ opyroi CTOpoHbl 3a3emnena,
10 MOTEHUMaN aHoAA B PEXUME NOKOS TOXe
L[oMKeH ObITb HyneBbIM. [103TOMY NUTaHe
NlaMnbl OCYLLLECTBASETCS «BBEPX HOraMm» -
NoAKNo4eHNeM KaTOAHOM Lienu K UCTOYHU-
Ky HanpskeHust MUTaHus oTpULATeNbHOM
ngngaHocTn -95 B, a anga ranbBaHn4eckomn
DEALL3KM MCTOYHMIKA 3BYKOBOMO CMIrHana Ha
BXOAE MPUMEHEH ManOMOLLHbIA BXOLHOM
NORbILLAIWUA (KOIDPULMEHT TpaHCHOpP-
i w20 al T Cnonb3yeT BolHYThIN U3
CcTaporo ayamobnoka Marantz) TpaHcdop-
matop. Pesuctop asTocmellenns R1 o6ec-
neunsaeT TOK aHoda V1 B pexviMe nokos
okono 200 MA, KOTOpbIN, NpoTekas Yepes
30-omHbI peanctop R6 (ceHcop Toka), no
3akoHy Oma co3paeT Ha HeM HanpsxeHve
6 B. UMC OP1 - ato anddepeHumanbHblii
JIMHEVIHBIVA MPUEMHMK, NN NONPOCTY And-
depeHumanbHbl yeunutens ¢ koadduum-
eHTOoM nepepaymn 1/2. OCO6eHHOCTbIO Npu-
meHeHHo MIMC INA137 asnsieTca cnocob-
HOCTb NPV ABYXMOASPHOM NuUTaHun =15 B
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6e3 neperpy3ku paboTtatb C on
HanpskeHnammn +42 B. yHVITbIBaFI
HYTbIN BbILLE KOS(Dd)VILI,VIeHT nepeﬂ,alwl 6 B

Ha peanctope R6 npeo
Bbixoge OP1. Ho atm n
nponyckalTcs Aanblie aap,enMTe bHbIM

koHgeHcaTtopoMm C4, 1 cnefyiowwmii Kackag,
Ha M3BECTHOW HalMM YuTaTensim-ayamo-
¢nnam MUMC mowHoro YM34 OP2
TDA7294, HenHBEPTUPYIOLWMIA BXOA, KOTO-
povi 3a3emieH 4yepe3 peauctop R8, a uH-
BepTMpYyloWwnin Yyepes R7 coegnHeH ¢ Bbl-
X0O0M, nogaepxveaeT Ha Boixoge OP2, a
3HAYuT, U Ha Harpyake LS, HyneBoli noTeH-
uman. T.e. B pexvMme nokos aHOAHbIA TOK
namnel, nponas yepes R6, NOAHOCTLIO BTe-
kaeT B BbIxog, OP2, MuHys Harpysky - LS.
Mpw nosiBNeHymn 3ByKOBOro curHana name-
HeHWsi aHOZHOro Toka yxe 6e3 npobnem
nepepatoTcsa konaeHcatopom C4 Ha pesu-
ctop R5, koTtopbii BMecTe ¢ R7 koHwmry-
pupyeTt OP2 kak MHBEPTUPYIOLLMIA YCUN-
Tenb ¢ kKoadduumeHTom ycunenna Ku = -
R7/R5 = -30. Jlerko yb6eauTbca, 4TO C yye-
TOM BCeX KO3PPUUNEHTOB N3MeEHeHNE
AHOAHOrO TOKAa B TAKT CO 3BYKOBbIM CUTHa-

a""j%»l:nsss bt rESS

q“I i \I.hP';Hl.:llthiT DN RN DE

ORI RSIEHIEI M

,D,nﬂ npo,u,neva pecypca MOLLHbIX

Ha Hakan nogaeTca nonnepﬁ Hanpﬂ%

HUS, T.€. NpeaBapuTesbHbINA pasorpeB Bbl-
HOﬂHﬂeﬁ éﬁ ero TOKa.
Mocne npe,u,Bapreanoro pasorpesa MOX-
HO 3aMKHYTb S1, 1 TOrAa Hakan ocyLLecTB-
NAETCS MOMHOW MOLLHOCTBIO. S2 NCMonb3y-
etca ana nepesoga MMC OP2 TDA7294 B
cnawmi pexumm (Toukn St.BY n Mute cxe-
Mbl pyc. 16 HE0OX0AMMO NOAKIIOYUTH K CO-
oTBeTCTBYIOWMM BbiBOgam IMC TDA7294,
CM. noapobHee onMCaHWE MUKPOCXEMbI).
Kak ybexpaeT aBTop, CpaBHeHWe 3By4aHNs
onuncaHHoro rubpuaHoro YM34 ¢ aByxTak-
THBIMW M OBHOTAKTHBIMK TpaHchopmaTop-
HbIMK namnosbiMm YM3Y Ha BeicTaske VAD
Hi-Fi show BbiBENO ero nobeautenem 3a
0co0yio YMCTOTY 3BYy4aHus («AudioXpress»
Ne5/2008, c.34-36).

M6puanbiii YM34 Anekca ApuoHa
COCTOUT M3 NIamMMoBOro MpeaycunnTens
(pnc.17) n TPaH3NCTOPHOrO OKOHEYHOro

Pnc.17)

K1

g

D AADKECT

A Tour of Driver Manufacturer SEAS

VIJ'IVITeJ'Iﬂ MOLLHOCTU (puc. 18). PewieHne
PYMEHWTb TPAH3UCTOPHBIN BbIXOAHOW Kac-
kap aBTop 0OBLSACHAET NepemMeHol MecTa

T TRA,_Ha 3HONHyI0 [peunio (rpe
I'i'\%gosoro YM3H4 6ynet «kannei,

nepenosiHMBLLIEN YaLlly TEPMEHns»), a Tak-
Xe XeNnaHnem NONHOCTbIO «packayaTb»
MOLLiHblE aKyCTUYeckne CUCTeMbI [0 YPOB-
HeW, KOTopble HeAOCTUXUMbI Aaxe MOLL-
HbIM neHTogam KT88. B cxeme ycunurtens
puc.18 OH NPUMEHUN pelueHns, npeano-
XeHHble paHee N3BECTHLIM CXEMOTEXHVUKOM
TpaH3ncTopHbix YM3Y4 Oyrnacom Cendom.
3pecb TS5 n T7 - reHepatopsl Toka, T1T3 -
BXOAHOW AnddepeHumanbHbii Kackag, ¢
Harpy3kon Ha TOkoBOe 3epkano T2T4,
T9T10 - OCHOBHOW Kackag, yCuUieHVs Hanps-
xeHns, T11-T18 - MOLWHBI OBYXTaKTHbIN
BbIXOAHOW Kackaa, T8P1 - cxema ycTaHoB-
K1 1 TepMOCTabmamnsaummn Ha4anbHOro Toka
MOKOS1 TPAH3UCTOPOB BbIXOAHOMO Kackaaa.
Ycunutens pa3emBaeT Ha Harpyske conpo-
TmBneHnem 8 Om mowHocTb 185 BT, a Ha
Harpy3ke 4 Oma - 285 BT npu koadduum-
eHTe rapmoHuk 0,05% n nonoce 4acToT oT
5 'y po 98 klu. RIAA-koppekTop npeay-

]
+TN

R1a Ri7
i Fry

=

nom Ha =70 MA (T.e. ot 130 po 270 mMA -
namna pabotaeTt B pexume knacca Al) npu-
BeAeT K M3MEeHeHUIo HanpskeHns Ha R6 Ha
+2 B, Ha Bbixoge OP1 Ha +1 B n Ha BbIxOAe
OP2 (7.e. Ha Harpy3ke) Ha +30 B, 4T0 Ha
8-0MHOI Harpy3ke M3MeHWUT TOK Ha +3,75
A. MHbimmn cnosamu, MMC OP1 BmecTe €
OP2 BbINOAHAIOT ponb TpaHchopmartopa,
npeobpasyloLLero U3MeHeH s Toka B aHOA-
HoM uenu Ha =70 MA B agekBaTHble n3mMe-
HeHns Toka B Harpyake Ha =3,75 A. lMna-
TOI 3@ NPOCTOTY CXEMbl YCUIUTENS ABAS-
eTCs CNOXHOCTb CxeMbl 6i0ka NUTaHus
(pmuc.16). 3necb Ha TR1 n Br2 Buinonxe-
Hbl ABYXMOSSIPHBIE BBINPSMUTENN Hanpsike-
Hua nutanua MMC OP2 (=35 B) u yepes
UHTerpanbHble crabunuaartopsl VR1, VR2
+15 B gna nutanna UMC OP1. Btopoii ce-
TeBol TpaHchopmaTtop TR2 BmecTe € BbiMn-
pamutenem BriC15-C18 u crabunusato-
pom Ha VD1-VD3 ¢ yMOLLHSIOLW MM TPaH3U-
cTopom T1 06pasytoT HanpsiXeHe NUTaHUS
neHtona V1 (-95 B ¢ Tokom o 400 mA).

g
g
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Pnc.19

cvnutens (puc. 17) BBINONHEH B BUAe nac-
cuBHoOW Lenoykn R4-R6C5C6, BkNtO4EHHOM
MeXxAay ABYMS KackaAaMu JIMHEWHOro ycu-
nenus Ha Tpuogax V1A, V1B (oTeyecTtBeH-
HbIi aHanor 6H2MM). JInHerHbIn yeunutenb
ob6pa3sosaH Tpuogom V2B (ananor 6H8C),
BKJIO4EHHBIM M0 CXeMe C 06LLMM KaToAOoM,
1 KaToaHbIM nosToputenem V2A, obecne-
4YMBAIOLLUM MANI0e BbIXOAHOE CONPOTUBIE-
HWe, HeobxoAMMOe AN COrnacoBaHus C
nocnenyowmm TPaH3NCTOPHBIM yCUnuTe-
nem mowHoctu. P1 - perynatop rpomkoc-
™, a S1 - kommyTaTop BxopoB. Cxema 6510-
Ka nuTaHusa npeacTasneHa Ha puc. 19. Bok-
pyr anopHoro mocta B1 o6pasosaH AByx-
NONSIPHBIA BLINPAMUTENb HAMPSKEHUS N~
TaHus £65 B ycunutens MowHocTn. AHoa-
HOe HanpsXeHwe namn npeaycuantens
$opmupyetca soinpamutenem B2C3, ak-
TUBHBIM CTabUIM3aTOPOM HanpsXeHns
D1V1V2 n crnaxusaowmm dunstpom R6-
R8C7-C11. Ans MrH1MmU3aummn poHa Hakan

Jlamn NUTaeTcst NOCTOSHHLIM TOKOM
oT BbINpsmuTens B3 co crnaxwvea-
owum punbtpom C12RI9R10C13
(«AudioXpress» Ne6/2008, c.42-
46).
DBONIOLUUSA OLHOTAKTHBIX MO-
NeBbIX OOHOTPAH3UCTOPHBIX YCU-
nutenein MowHocTn (ZenAmp-oB,
HEOAHOKPATHO YMOMWHABLUMXCS B
JavpxecTte Hawero xypHana)
Henbcona Macca Bcex-Takn npu-
Bena aBTopa cHavana K AByxKac-
KagHOMY, a Tenepb U K ABYXTaKT-
HOMY peLueHmio. B ero HoBoOM ycu-
nuTene, Ha3BaHHOM «F5», HenbCoH
MCNoNbL30Ban BXOAHOWM Kackap, Ha
KOMMJIEMEHTapPHbIX TPAH3MCTOPax C
p-n nepexofom (JFET) 1 BbIxOgHOM
- Ha KOMMJIEMEHTapPHbIX MOLLHBIX
MOT-tpaH3uctopax (MOSFET).
N3 ynpouieHHon cxembl puc.20
BWAHO, 4TO BXOAHOW Kackag, Bbinon-
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HeH Ha n-kaHanbHoM Q1 v p-kaHanbHoMm Q2,
BKJ/IIOYEHHbBIX MO CXeMe yeunuTenen Hanps-
XeHus ¢ 06LLMM MCTOKOM nocnefoBartenb-
HO C ABYXMOJSIPHBIMM MCTOYHUKAMM HaNps-
xeHuns nutanns. KoappuumeHT ycunenms
BXOJHOro kackaga paseH npumepHo 10. Q1
n Q2 aBTOCMeELLEHbI C HaYaNbHbIM TOKOM
0K0N0 6 MA, KOTOPbLIV CO343eT Ha pesunc-
Topax R3 n R4 nageHve HanpsxeHns oko-
no 3,6 B. 310 HanpsxeHne UCnonbL3yeTcs
Ans cmeleHua paboyelt Toukn KMOI-
TPaH3MCTOPOB BbIXOAHOMO Kackaaa C TOKOM
nokos 1,3 A, uyto obecneunsaet paboTy
BbIXOJIHOMO Kackaja B pexume knacca A
BMNOTb A0 TOKa Harpy3ku 2,6 A, T.e. MOLL-
HOCTU 27 BT Ha Harpy3ke COMPOTUBNEHU-
em 8 OM. Mpu 60nbLUER BLIXOAHOW MOLLL-
HOCTU yCUNIUTENb NEePexoiuT B pexum
knacca AB. MNonHas cxema yeunutens «F5»
npuseneHa Ha puc.21. 3necb TPUMMEPSI
P1 n P2 BBepeHb! 4N I0OCTUPOBKM MpU Ha-
NaXMBAHWM TOKOB MOKOS! BbIXOAHBIX TPaH-
31CTOPOB W HYNEBOrO NOTEHLUMana Ha Bbl-
xode, a Tepmuctopel TH1, TH2 - ona Tep-
MOKOMMEHCaLUMN (YCKOpeHUst nepexona B
paboyee COCTOsiHME, T.e. Mporpesa npu
BkfloueHun). TpaHamcTtopsl Q5 1 Q6 obpa-

3YIOT CXeMy 3aLLMTbl OT TOKOBbIX Meperpy- .-

30K (nopor orpaHnyeHns Toka 10 A). Bnok
nMTaHns AonxeH obecneunBaTb OBYXMO-
NApHOe HanpsbkeHve =24 B npu NOCTOSH-
HOM Toke He MeHee 6 A 1 cnocobeH kpaT-
KoBpeMeHHO oTaaeaTb Tok Ao 10 A Ha ka-
Han. KoadpPuumeHT ycuneHns Bcero ycu-
nutensa 15 gb, BxogHOe conmpoTuBneHue
100 kOwm, BbixogHoe 0,1 Om (4TO COOTBET-
cTByeT KoapduumeHTy semnduposaHmns 8-
OMHOW Harpysku, pasHomy 80). AYX ycu-
nutens nuHenHa ot 0 My, go 200 klMy (no
ypoBHio -0.25 gB), 3aBUCMMOCTb KO3 DK~
umeHTa rapmoHuk (f=1 kL) OT BbIXOQHOM
MOLLHOCTU Ha Harpyske 8 Om npuseneHa
Ha puc.22, a CnekTp BbIXOAHOIO cUrHana

yactoton 1 kI npwn
BbIXOOQHOW MOLLHOCTHU
1 Bt - Ha puc.23
(«AudioXpress» Ne5/
08, c.8-16).

Anpom undposoro
axo (puc.24), npenno-
xeHHoro Meuncnasom
Kpeuuesckum, ssnset-
ca cneunann3upoBaH-

+d ~
D AADKECT
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Ly ey AR R (e S i
B2006 + cparessc * 1
Has MMC IC2 Holtek HT8970. OHa co,u,e
xut AUM n LAM ¢ COOTBeTCTByIOLIJ,VI
®HY, 20 K6 O3Y (B kOTOPOM CO6CTBeH-
HO 1 OCyLLeCcTBSeTCH 3an,
BbIX OTCYETOB 3BYKOBOIO C;ﬁ
paBisieMblli TAaKTOBbIV reHepaTop. ana
1919 4aCTOTOVM reHepartopa o1 2 8o 22 My,
nepemeHHbIM pe3nctopom POT3, MOXHO
N3MEeHATb BpeMs 3a4ePXKn 3X0-curHana
o1 327 po 30 mc. MnybuHa axo-addekTa
perynvpyetca noteHumomeTrpom POT2.
YpoBeHb BXOAHOrO curHana (nopsaka 1
B) 3apaetca noteHunomeTpom POT1, a
nepemebluka J1 no3sonseT MCNonL30BaThb
Kak nMnHerHbI BXOA, IN, Tak 1 MUKPODOH-
Hell ¢ npeaycunutenem Ha OY IC1A,
IC1B. MuTaHne ycTporicTea OCyLLLECTBAS-
etcd oT 12-BONBLTOBOrO BbINPAMUTENS
M1C24, npnyem IC2 - yepes 5-80bTOBLIN
MHTerpanbHbiii ctabunnsatop IC3. Ycr-
povcTBO 06ecneymBaeT OTHOLIEHWNE CUT-
Han/wym -85 ob n koaddnuneHT rapmo-
HUK He Oonee 1% («Elektronika
Praktyczna» Ne6,/2008, ¢.91-92 *).
PAécern Ablona npensoxun L4BeTo-
My3blKaNbHYI0O YCTAHOBKY, CXxeMa KOTO-
povi nokasaHa Ha puc.25 (cm. c. 24). Oxa
nmeet 3 BXxoAa - MMKPODOHHLIN (M ¢ npe-
pycunutenem Ha TpaHauctope T1), 6a-
naHcHbln Be2 na tpancdopmarope Tr u
HecMMMeTpUYHbI Bel, KOTOpble MOXHO
BbIGMpaTh nepembiykamu Jpl. Mocne pe-
rynstopa yposHs P1 cnenyet 6ydepHsblit

FOLYOIRAT

KTRONIEAI

BENAHAS O

CTBVITe Hoctn P10, P20, P30 noctyna-

élﬁzi’@ sy ey

700 I'u) n ®HY IC3 (yacToTa cpesa 220
ly). PaspeneHHble Ha 4aCTOTHbLIE MOJO-
Cbl COCTaBn rHana
panee BbIMPAMAATCA AeTeKTopamu
D10D11C14, D20D21C23, D30D31C33 n
yepes YIMNT Ha TpaHu3aucTtopax T10T11,
T20T21, T30T31 ynpaBnsaioT MOLLHEIMM
nonesbiMK TpaH3ucTtopamun T12, T22,
T32, B uenu CTOKOB KOTOpbIX Yyepes
pasbem CS2 nocnepoBaTenbHO NOAKIIO-
YyeHbl MowHble (A0 40 BT) 12-BonbTOBbLIE
namnbl HakanMBaHus ¢ cuHum (kek), se-
neHblM (zold) 1 kpacHbIM (voros) cBeTo-
¢unbtpamu («Radiotechnika» Ne9/2008,
€.496-499 *).

CuctemMa oxXpaHHOI CUrHanu3auum,
pa3pa6oraHHas TpeHTOM [1XKEKCOHOM,
MOXeT 06CnyXnBaThb 0 8 30H, OCHALLEH-
HbIX NOBGBLIMU AATYMKAMM - KaK C HOPMasib-
HO 3aMKHYTbIMU, Tak U C HOPManbHO pa-
30MKHYTbIMM KOHTakTamu. Cxema
(puc.26, cm. €.25) ocHOBaHa Ha MUKPO-
koHTponnepe IC1 PIC16F877A, koTopbii
HenpepbIBHO CKaHWpyeT cocTosHMe 8 30-
HaNbHbIX AATYMKOB, MOAK/IOYHAEMbIX K
nopTy RB, 1 npu HapyLueHnm BblaaeT cur-
Hanbl TPEBOIM Ha BHYTPEHHIOID CUPEHY
INT. SIREN 4epe3 cocTaBHOWM TpaH3uc-

o T T o e s

I EVERYDAY PRACTICAL

E = EHECTRONICS

FINRE e TS K WK e R
3 unn BHewH cupeHy EXT.
yepes Q4, a Takxe B BMAe Noru-

4eckunx yposHew Ha Bbixoasl ALARM OUT
B. Kpome TOro, nme-

Yuﬁ&ﬂux BbIXOAA 4SS ynpas-

eHWS CONEeHOMAAMM ABYX SNEeKTPUYECKNX

nBepHbix 3amkoB DOOR STRIKE A,
DOOR STRIKE B. TekyLiee cocTosiHne u

aKTMBHOCTb AaT4YMKOB WUHAVLMPYIOT Nn-
Helikn 3eneHbix ceetogmonos LED11-
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T RITTEIE TE
ED18 STATUS m kpacHbix LED2-LED9
RMED, noaknto4eHHbIX K MUKPOKOHT-

ponnepy 4Yepe3 ABOWUYHbIE CHETYUKM
rpamMMupoBaHve ycTpoii-

B T

| o
yﬁk&ﬁTBﬂﬂeTCﬂ ¢ MK cneuunanb-

HOl nporpaMmmoi, ang obmeHa AaHHbI-
MU Mcnonb3dyeTcs nocnefoBaTesNibHbIN
nutepdenc RS232 (COM-noprT), KOTO-
pbIi nogknyaeTca K pasbemy SERIAL
PORT u 4epe3d IC2 obuwaeTcs ¢ MUKPO-
KOHTponnepom. AKTuBHOCTb RS232 nh-
onunpyet csetogmon LED10. Pasbvem
annapatHoro kno4a KEY SOCKET wuc-
nonb3yeTcs ans aBToHOMHoro (6e3 MK)
OTKJIIO4EHNS OXpaHbl. MPOCTbIM (TONb-
KO OTK/IOYAIOLWMM) KJIIOHOM CAYXMUT OT-
BeTHasa 4actb cTaHgapTHoro COM-nop-
TOBOro 9-KOHTaKTHOro pasbema, onpe-
feNeHHble (3aaHHble Mpu NporpaMMu-
poBaHuu ¢ MNK) KOHTaKTbl KOTOPOro 3a-
KOpOYeHbl nepemblykamu (puc.27).
CnoxHbln ko4 (puc.28) no3songeT He
TOJNIbKO OTKJII04ATb, HO U BKJIIOYATb CUTHA-
nuaaumio 6e3 MK. 3necb pasbem DBIM
CONNECTOR Takxe nogknio4yaeTtcs K
KEY SOCKET curnanusaumm (puc.26), n
nocne BBoAa ¢ knasmatypbol KEYPAD na-
poNs HaxaTue Ha KHOMKY # npusepet K
OTK/IIOYEHMIO OXPaHbl, @ Ha KHOMKY * -
ee BknYeHuw. Ha puc.29 nokasaH
nonb30BaTeNbCKUii MHTepdenc ogHOro 13
MeHio nporpammel MK, nocpeacTsom Ko-
TOpPOro 3a4aloTcsl aKTUBHbIE 30HbI OXpa-
Hbl M BPEMSI CYTOK, B KOTOPOE OHWU aHanu-
3upyloTcs, a Ha puc.30 - MeHI0, B KOTO-
poM 3agaioTcst M nsobpaxatoTcs rpadpum-
Yyecku mapameTpbl annapaTHOro Kiwouya.
Ha puc.31 - TUNnuyHoe MeHio cobbITUA,
perncTpupyemMbix curHanuaaumei n nepe-
nasaembix B MK . MporpammHoe obecne-
yenune gns NK 1 npowmeku 060Mx MUKPO-
KOHTPONNEepOB AOCTYMNHbI MO agpecy ftp://
ftp.epemag.wimborne.co.uk/pub/
PICS/PC_Controlled_Burglar_Alarm/.
Cxema 610Ka NUTaHNS C pe3epBHbIM ak-
kymynatopom 12V SLA BATTERY n306-
paxeHa Ha puc.32 («Everyday Practical
Electronics» Ne4,/2008, c.10-19, Ne5/
2008, c.10-16 *).
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Mukpopapamnoxy4yok, CxeMy KOTOPOro
(pmc.33) paspabotan 3uuy Bekep, kpome
nornyeckon MMC IC1A copepxuTt Bcero 5
KOMMOHeHTOB. 970 pe3uctop R1, yepes
KOTOpPbLIN NUTAETCH 3NEKTPETHbI MUKPO-
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HacTATHI 1 ru,. JaHHbI reHepaTop MOXeT
SHsMenonb3oBaH B kavecTee MCC, a Tak-
Xe KaK 3a[aloLLmii Uy ronoBHOWM reHepa-
Top B, SDR-npoekTe. OCHOBOW reHeparto-
fa s RIea iviC npamoro undposoro
cuHTesa (DDS) amepukaHckon pupmbl
Silicon Labs Si570. Ha puc.34 nokasaHa
ee PyHKUMOHaNbHas cxema, a no CCbijke
https://www.silabs.com/
Support%20Documents/TechnicalDocs/
si570.pdf MOXHO B34Tb ONMCaHMe Ha 3Ty
MMC. Bcsi cxema reHepartopa (puc.35) co-
6para Ha Tpex MMC: Si570, AVR npouec-
cope ynpasnenus ATTiny45-20PU B 8-
BbIBOAHOM DIP kopnyce n ctabunmsaro-

1?

= B

doH MIC, paspenvTenbHbli KOHOEHCATOP  HblA cuHTe3aTop ¢ USB- P 1
C3, yactoto3apaowmii noactpoeyHnk C2  ynpaBneHuem» onucaH ""”"_D_]
n 6noknpoBoyHbIi C1. AHTeHHO ANT1  kBapuoBaHHbI n Gec- ,
MOXET CNYXMTb KOPOTKUI OTPe30K Nob0-  LWYMHbI reHepaTop cur- o -
ro nposoga. lMpuem curHana B paanyce 40 HanoB, nepecTpauBae- Prico . - CLao
o N CrgnuEne- ~HE_RY [ e oo
10...20 MeTpOoB BO3MOXeEH Ha nioboin FM-  mblii B AnManasoHax P LY
npvemMHuK B AmanasoHe okono 100 My, 10...945 Mlu, b o P——— .20 ¢
(«Elektor» Ne7-8,/2008, ¢.92). 970...1134 Mly, Sodge = et
B cratee Tomaca Baiiepa (DG8SAQ)  1213...1417 Mlu ¢ anc- ** T Phc.34
«CaMblit ManeHbKUii BbICOKOKA4eCTBEH-  KPEeTHOCTbIO YCTaHOBKMU
el 01
Pnc.35] f
LF3aAEY
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v v
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Tl eg %t trifiliar EN93-2482

TLeg Minmi Circuiks TRAP-KEID RB.1-7RE Mhr

Moke 2@ Si3¥B CMOS recommended for
CH KEY is Btraighkt Key impubk ko FD
PTT QUT Time t3 Softrock RETHWG (R
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Hoke 31 S557B ZMOS -LO_CUT Aok ws
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cBa3eii Ha 80-meTpoBOoM Anana3oHe Ay-
pawa Jlesente (HA7WEN) cobpaH Ha
[BYX MUKPOCXeMax M Tpex TpaH3ucTopax
(pmc.39), nmeeT BbIXOAHYIO MOLLHOCTb
okono 1 BT n moxeT paboTtaTtb B y4acTke
3580+/-3 kI'L, BbIAENEeHHOM s paboThl B

N |
D AADKECT

Pnc.37

€TCsl CUrHan ¢ IMHENHOro BbIXOAA 3BYKO-
BoW kapThl MK, a k «<MIC» - MUKPODOHHbIN
Bxog, K. Komangel RX nnn TX nogatotes
¢ COM nopra (curian RTS) MK Ha pasbem
«RTS». K pasbemy «Ant» nogknioyaetcs

T | aHTeHHa («Radiotechnika» Ne6/2008,
! A th pexume PSK. K pasbemy «HF» nogknioua-  ¢.339-341 *).
- u‘h;" 4
Inam ]
. 4 glemes Quag-anionna )
! a7 di a5 dé a3 LF d1 E
ughlg:.l-.-luﬂwrj.. Hea wim .l LHE L 5 B r
ARLE OW Jed sy O 298 SHE 1.3 nat ﬂ
(%]
[=] ) [yl o r-- - - 7]
pe 3,3 B LF33ABV. Mpoueccop U1 gon- & % by & - & & _L_ i
XeH ObITb NPOrpaMmmMpoBaH GUPMEHHBIM .} . 3 .
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DAUDKECT
Kak n3BecTHOo, KOMOUHa-
una aHTteHH Arm (Yagi) m
Keappatos (Quad) nonyumna
Ha3BaHue Quagi. 3TV aHTEH- g3 410 de

Hbl Gonee LUMPOKOMOJIOCHBbI B T I T [

AT 10

QUA-UARL

,U,eMO-BapVIaHT

13 elemes Cuagi-antenna

5428

M 4acTo NpPUMEHAIOTCHA Ha
YKB puana3soHax. [1ge Takue
aHTEHHbI A1l 2-MeTPOBOro Au-
anasoHa onucan Baro mep

a

CpaBHEeHUU ¢ 06bIYHbIMYU SIru
El dz’lotp

mm (HA7NKV). Ha puc.40 n
Ka3aHbl KOHCTPYKLMS 1 pasm
pbl 9 31eMEHTHOW aHTeHHsI, a
Ha puc.41 - 13 aneMeHTHOW.

aspeLieHn

faste} |
R

L

g
[
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B 3TUX aHTeHHax OUPEKTopbI 7219 M

VUMEIOT JIMHEVHYI0 CTPYKTYpY

ARRAR A

BT84

Kak y fAru, a Bubpartop n ped- n

NEeKTop - B BUAE KBAAPATHBIX - D25 o SELTE

pamok. [MpeKTopbl N3rOTOBNEHS! 13 Mef-

HOWM NPOBONOKN AMaMeTPoOM 4 MM, a BUO- n 4y

paTopbi 1 pedneKTopL - AMaMeTPOM 6 MM. Sugeo |5 Refleior 12 Pncu1
KCB aTux aHTeHH Ha BceM AvanasoHe 144- ¥

146 Mly He ponxeH npesblwaTtb 1,2
(«Radiotechnika» Ne8/2008, c.462-463).

HOBOCTU

* B nepuop co 2 no 7 centadbpsa 2008 r. B ropoae HWASEONG,
Pecny6nuka HOxHaa Kopes (50 km loro-3anagHee Ceyna-ctonu-
ubl K0.Kopewu), 6bin npoeeaeH 14 YemnuoHaT Mupa no CnopTUB-
Hoi paaguoneneHrauum (CPM - ARDF).

B copeBHOBaHMsIX NpuHanu yyactue 6onee 350 cnopTtcMeHoB U3
31 ctpanbl. CnopTtcmeHsl 3 Mongossbl, Benapycu, LUseiiuapun n He-
KOTOPbIX APYrMX CTPAH He CMOFAM NpuexaTb M3-3a OPraHM3auMOHHbIX
1 duHaHcoBbIx Npobnem. CToMMOCTb Npoe3aa (Nnepenerta) CocTaBs-
na 1.300 ponnapos B 06a koHua. Mbl netenun yepe3 Mockay Ha UJ1-96
[eBaTb YacoB 6e3 Nocasiku, YTO AOBOJILHO YyTOMUTENLHO. CTapTOBbIN
B3HOC (BKJIIOYAsi NPOXMBaHWE, NUTaHNe 1 Npod.) cocTasnan 440 non-
napoB. UToro Ha 0fHOro crnopTcMeHa Heo6XxoaMMo Oblo 3aTpaTUTh
6onee 1.700 ponnapos. bnarogaps crapaHvam v NPoGUMBHBLIM CMO-
COBHOCTSIM CTapLuero TpeHepa cOopHON KomaHabl Ykpauntsel no CPI
Hukonas Benukanosa (UT1UC), a Takxke ero XeHbl, pykoBoauTens
YkpawnHckon generaunn Hapexabl BenukaHoson (UT4UTZ) ynanoch
NoJTy4MTb CMOHCOPCKYIO NOAAEPXKY OT JenapTaMeHTa no HeonUMNuii-
CKMM BUAaM cnopta MuHucTepcTsa no genam Monoaexwv u cnopra
(pykoBoamnTenb fAenaptameHTta Aptembes B.K.), OO0 «MnactukKapT»
(ampekTop Kyknes K.), YKpanHCKOro rocyfapCTBEHHOro LeHTpa pa-
AmoyacToT (HavanbHWK LeHTpa CnobogasaHiok MM.B.), TpeHepa no
crnopTuBHON paamoneneHraumn Krposorpanckoit obnactu TpalueH-
ko A.E. (koTopblii kK 6onblioMy Hawemy coxanexuio ymep 20.09.2008
r., He 0OXAABLUMCh BPYYEeHUsi eMy NMOYETHOM Harpazpl - 3aCnyXeHHbIl
TpeHep YKpavHbl) - yaanocb cobpaTte He0OX0AUMbIE AeHbMV U NOCNaTh
Ha YyeMnuoHaT mmpa cOOpHY koMaHAay YKpauHbl B KonuyecTse 23
yenosek. He 6yay onvcbiBaTb XO4 COPEBHOBaHWIA (4NS XenawLwmx
npeanarato npounTats B iHTepHeTe no agpecy http:\\ukraine.ardf.ru
O4eHb MHTEPECHYIO CTaTbl0 Y4aCTHULbI COPEBHOBaHWU MepalleHKko
Onnbl). Hawa komaHaa B HeodpuumanbHOM KOMaHAHOM 3a4eTe 3aHs-
Nla BTOPOE MEeCTO 1 3aBoeBasa 22 Mejanu (M3 Hux 12 3010Tbix). Jlyy-
e Hac BbICTynuna komaHaa Poccuu, 3aBoesas 33 mefanv n Ha Tpe-
TbeM MecTe Obina komaHga Yexun ¢ 17 komnnektamu meganeii. Hawm
CMNOPTMEHbI CTanM YeMNMOHaMM MUPA B NOATPYNNe XeHLWmHbl W19 -
MapxomeHko AnekcaHapsl, B nogrpynne W50 - ee mama - MNapxomer-
Ko TatbsHa, B nogrpynne myxunH M19 - Jlaspuk M., B noarpynne
M50 - PamaHeHko B., B nogrpynne M60 - KopyHos B. (Ha ananaso-
He 3,5 MI'u) n ®dypca O. (Ha omanasoHe 144 MIy). Takxe B KOMaHA-
HOM NepBEHCTBE Mbl ObIIN CUIbHENLLMMM B 6-TW BO3PACTHBIX KaTero-
pusix. toro, MMMH YkpanHbl 3By4an B lOxHol Kopen 12 pas, 41o 66110
04eHb NPUATHO M HAMOJTHANO rOPAOCTBIO HALLWM AyLun!

MHoro cun, ctapaHus 1 oyLin BAOXWIa B NPOBEAEHME YeMIMoHaTa
HaumMoHanbHas paguoniobuTtensckas opranmsaums OxHon Kopeun
(KLARC). Onsi 601bLUMHCTBA Y4aCTHUKOB COPEBHOBAHWIA, 0COOEHHO
13 cTpaH EBponbl, MHOroe 6bl10 HEOOLIYHO U YAMBUTENBHO. ITO U
60/bLLIOe KONMYECTBO BOJIOHTEPOB, KOTOPble BecnnaTtHoO nomoranu B
NpOBeAEeHNN COPEBHOBAHUM, 3TO U SKCKYpCUM MO ObIBLUMM MMMepa-
TOPCKMM [BOpLLAM, 3TO U MOCEeLLEHNe KPyMHelLei B Mupe Kopropa-
umn SAMSUNG, 310 1 Heobbl4Has, HO 06UNbHAs efa Co BCEBO3MOX-
HbIMW cneumsiMu. MHOrMe M3 y4acTHUKOB YeMnuoHaTa npuBesnu Ha
namsiTb LOMOW MHOrO 9K30TMYECKMX CyBEHMPOB 13 KOxHoI Kopew.

-mh- r

P s .P.
ARI} . 'd-h-mzla aa

Ha 3akniounTensHom npasgHMyHoM dypLueTe cnopTcMeHbl obelua-
NN BCTPETUTLCS Ha cnegylowem, 15 YemnuoHate Mypa, KOTOpPbIA CO-
ctoutcs B 2010 ropy B r.[y6posuua (Xopsatus)! [Info: unen YkpaunH-
ckovi peneraumm - bobpos Bukrop (UT3UV)]

* BignosigHo Ao OpieHTOBHOro nnaHy BceykpaiHCbkux Ta MixXHa-
POOHUX OYHO-3A204HMX MACOBMX 3aXOAIB 3 Y4HIBCbKOIO Ta CTYAEHTCb-
Koto Mmonopao y 2008 poui (nmcT MiHicTepcTBa 0CBITY | HayKn YKpaiHm
BifL 27.12.2007 poky Ne 1\9-779) 3 18 no 23 cepntsi 2008 poky Ha 6a3i
XepCcoHCbKOro 061aCHOM0 LIEHTPY HAaYKOBO-TEXHIYHOT TBOPYOCTI MONOAI
Ta AUTSYOro 0340POBYHOro LeHTpY «[pumopcbkuii» Byno opraHizoBa-
HO BiZANOYMHOK y4acHMKiB BceykpaiHCbkoro 030,0poBYHOro 360py OHUX
paadioamaTopis nif 4ac akoro nposoamnncs Beeykpainebki 3maran-
HA 3i WBKUAKICHOT papioTenerpadii, panio3s’'a3Ky Ha KOPOTKUX Ta
YNbTPaKOPOTKUX XBUNAX. 3MaraHHs NPOBOAMANCH BiANOBIAHO 80 IMo-
NOXeHHs Npo BceykpaiHcbki 3mMaraHHs 3 pagio3s'a3ky Ha KX ta YKX
cepef, Y4HIBCbKOi MONofAj, 3aTBepAKXEHOro YKpaiHCbkM AepxaBHUM
LEHTPOM MO3aLUKiNbHOT OCBITU. Y 3MaraHHaX NPUAHANO0 y4acTb 16 Ko-
MaHp, (47 yqacHwukiB ) 3 8 obnacrteit YkpaiHu: BiHHuubkoi, Mukonai-
BCbKOi, [TonTaBCcbkoi, PiBHEHCBKOI, XepCOHCLKOT, XMeNbHULbKOT, Yep-
Kacbkoi obnacteit Ta micta Knesa.

3rigHo pileHHs cyaniBcbKOi Konerii npusepaMum 3maraHb CTanu:

1. 3i weunakicHoi papiotenerpadii

1.1. KomaHaHa nepuicts:

1 micue - HeTiwmnHebkuit kny6 «fOHWIA TexHik», XMenbHuLbKa 061.

2 micue - XepCoHCbkMIA 06N1ACHWI LLEHTP HayKOBO-TEXHIYHOT TBOP-
4OCTi Y4HIBCbKOi MONOA,.

3 micue - MNpuropiscbka 30LL HYannmMHCbKOro paioHy XepCcoHCbKOT
06.

1.2. OcobucTa nepLuicTb cepen AiB4ar:
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1 micue - Pomaniok Hatanis, HeTilwmHcl
XMenbHuLbka 0071.

2 micue - Manuyk Mapis, HeTilumHebkuii kny6 «kOHMIA TexHik», XMenb-
HULUbKa 06..

3 micue - Mapyesa fHa, LijopynuHcbka CIOT Xepc)K>yop H

1.3. OcobucTa nepLuicTb cepen oHakiB:
1 micue - Monoxai Bnagucnas, XepCOHCbKMIA 06NACHUI LLEHTP Ha-
H

YKOBO-TEXHIYHOT TBOPHOCTI Y4HIBCHKOI @oug »ﬁ
2 micue - YixoB Onekcin, HeTiwn KMnknyo

XMenbHuLbka 0071,

vayoaomoiHel iiZE‘JP a:apem eHe
n

2. 3 papio3B'a3Ky Ha KOPOTKUX XBUASAX

2.1. KomaKraHwii 3anik:

MiCbKOi paau

2 micue - XepCoHCbKuiAi 0611aCHNI LIeHTP HayKOBO-TEXHIYHOT TBOP-
YOCTi Y4HIBCbKOI MONOAj

3 micue - LopynuHceka CHOT XepcoHcbkoi 06:.

2.2. OcobucTwii 3anik y TenerpagHomy Typi:

1 micue - Mapyesa fAHa, LijopynuHcbka CIOT XepcoHcbkoi 061.

2 micue - MNonoxav Bnapmcnas, XepCOHCbKMIN 06M1aCHUIA LLEHTP Ha-
YKOBO-TEXHi4HOi TBOPHOCTi Y4HIBCbKOi MONOAI

3 wmicue - Kynikosa BikTopisi, XepCOHCbKMIA LLEHTP Mo3aLlKinbHOi
po60TH XepCOoHCbKOT MiCbKoi paau

2.3. OcobucTwii 3anik B Ten€(OHHOMY Typi:

1 micue - Bana IMMTPO, XepCOHCLKMIA LIeHTp Nno3aLukifibHoi po6oTu
XepCOHCLKOI MiCbKOi paau.

2 micue - posn KaTtepuHa, IMpuropiscbka 3OLL YanaunHcbkoro pain-
OHY XepCoHCbKOi 061.

3 micue - Yepesariko KatepuHa, Yannuuceka CHOT XepCOHCLKOI
o6n.

2.4. OcobucTuii 3aik B aHI/IOMOBHOMY Typi:

1 micue - Bana IMMTPO, XepPCOHCbKMIA LLEHTP NOo3aLuKinbHOT po6oTn
XepCoHCbKOI MiCbkOi paau.

2 wmicue - KynikoBa BikTopisi, XepCOHCbKMIA LLEHTP NO3aLUKinbHOT
po60TH XepCOHCHKOI MiCbKOi paau.

3 micue - Mapyesa AHa, LopynuHebka CHOT XepcoHcbkoi 0611.

2.5. OcobucTuii KOMMIEKCHWIA 3anik:

1 micue - Bana IMMTPO, XepPCOHCbKMIA LLEHTP NOo3aLuKinbHOT po6oTn
XepCoHCbKOI MiCbkOi paau.

2 micue - MapyeBa AHa, LitopynuHebka CHOT XepcoHcbkoi 06:.

3 micue - Monoxai Bnapucnas, XepcoHCbkuii 06nacHUi LEHTP Ha-
YKOBO-TEXHI4HOi TBOPYOCTi Y4HIBCbKOI MONOA;.

3. 3 panio3B'a3Ky Ha YNbTPaKOPOTKMX XBUASAX

3.1. KomaHaHwii 3anik:

1 Micue - XepCOHCbKMWIA LIeHTP No3aLLKiNbHOT PO60TU XepCOHCLKOT
MiCbKOi paau.

2 micue - M'puropiscbka 30LU YananHcbkoro panoHy XepcoHCLKOI
o6n.

3 micue - MontaBcbkuii 06NACHWI LEHTP HayKOBO-TEXHIYHOI TBOpP-
YOCTi Y4HIBCbKOi MOJIOA;.

e "
Wnbs XBactyHos - UT4UWC

Hemo=Ba

1 Micue - XepCOHCbKMiA LIeHTP no3aLLkinbHOi poboTu XMOH@)X V
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v

XepcoH - YemnuoH

3.2. Ocobuctwii 3anik:

1 micue - Mapyesa Axa, LjopynuHeeka CHOT XepcoHcbkoi 0611.

2 micue - Bana IMUTPO, XepCOHCbKMIA LIeHTP No3aLLkinbHoi poboTu
XepCOHCLKOT MiCbKOi paau.

3 micue - CemeHiok Irop, MonTaBcbknin 06nacHUIA LLEHTP HAyKOBO-
TEeXHIYHOI TBOPYOCTI YYHiBCbKOi Monogi. [Info: Kanuta I'.C, 3aB.nab.
YALINO, ManuHoscbkuii KO.M., 3aB.na6 Y/LMO].

* Cait www.UR8BLV.com co3paH Onerom CatbipeBbim (URSLV)
Ans ceo6ogHoro o6meHa uHdpopmaumein 060 Bcem, YTO KacaeTcs
paauvonioOGuTenbcTBa: NOKynka, npogaxa, o6MeH annapaTypoi,
nutepaTtypoii. [naBHasi 0COHEHHOCTb caiTa B TOM, YTO OH paboTtaeT
B aBTOMATMYECKOM pexumMe, T.e. 0OaBNATb U CHAUMATb OObSBNEHUS
MOXHO CamMOCTOSITENbHO. [1/191 3TOr0 HYXHO TONBKO 3aperncTpupoBaThb-
Csl M 9TO [AcT JOCTYN K OKHY 3arpy3ku U pefakTMpoBaHUa oObsBne-
HUS1 B HYXXHOM paspaene. OObsBNeHVe NosIBASETCS Ha cainTe B peasib-
HOM BpeMeHMU.

B 06bs1IBNeHne MOXHO BCTaBnsaTb GpoTorpacdmm ToBapa B HEOrpaHu-
YEHHOM KONIMYeCTBe.

Ecnn y Bac Bo3HMKaeT He06X0aAMMOCTb 106aBUTL HOBLIV paspen,
TO 9TO MOXHO 06CYAUTb C aAMWHWUCTPATOPOM M paspaen nobasBuTcs,
npakTU4ecku, B TeYeHne AHS.

Caiit paboTtaeT Ha f,OGPOBONLHON OCHOBE, MO3TOMY MaTta 3a pas-
MeLleHe 00bSBNEHUI C YacTHbIX UL, He GepeTca. Kommepyeckue
opraH13aumm MoryT pa3mecTuTb 6aHHepbl 1 06bABIEHNS MO COrnaco-
BaHWIO C agMUHMCTpaumen canTa.

OrpaHuyeHuin Ha caiiTe HeT, 0fHaKo, HeOBXOAMMO PYKOBOLCTBO-
BaTbCA MPUHLMNAMK MOPSA0YHOCTH, COBMIOAEHNS aBTOPCKUX MPaB 1
YBaXeHUs1 KO BCEM MOJIb30BaTENsAM: HE NeperpyxaTtb OAUHAKOBLIMMU,
no CyTn, 06BbABAEHUAMN pasfenbl OT OAHOrO Nob3oBaTens, He pas-
MeLLaTb MHGOPMaLMIo 0 peann3aunn «NMpaTckux» NPoayKToB. Af-
MWHUCTPALMs OCTaBAseT 3a COH0M NpaBo KOppeKkLUn 1 06beanHEHNS
HECKOJIbKMX 0ObSBNEHWIA OAHOMO NOMb30BaTENsl B OAHO COOOLLEHne
[Info: O.Carbipes (UR8LV)].

* HoBble BO3MOXHOCTH Npu NpoBeaeHnn paauocessei. Bo spe-
M§l MpOBeAeHUs PagMoCBA3N C UTaNbSIHCKUM paguoniobutenem
ALBERTO CIFRA IK2SAR 6bina nonyyeHa oT Hero nHdopmaums, 4to
B ero Lweke BknoyeHa WEB kamepa. 3aias Ha ykas3aHHYl0 CCblIKY
http://www.ik2sar.it/webcam.html , Mbl cMOrnM BMaETL C XOPOLLUMM
KayecTBoM wek 1 camoro ALBERTO CIFRA. 3T0 Nony4mncs KOHTaKT,
Kak no BugeotenedoHy. MpoBoaMLLb 0BbIYHYI0 PAAMOCBA3b Y BUAULLbL
CBOEro koppecnoHgeHTa. B Utanuu, kak n y Hac Ha YkpaunHe, neto
xapkoe. ALBERTO CIFRA B kpecne B maiike. [10BOpa4nBasicb MLOM
K WEB kamepe, ynbi6aeTcs v XecToM NafloHu nokasbiBaeT «Okei».
BuaHO NonHbI KOMMNEKT annapaTypsl Ha paboyem cTone B Tpu 3Ta-
Xa, TPaHCKBEpPbI, yCUNTENN, NMOBOPOTHbIE YCTPOCTBA, MOHUTOP, 6110-
KV MUTaHWS, U T.4,. Taxenble 610KM YCTAHOBMEHbI MOL CTOIOM Ha Nosy.
WEB kamepa B weke Alberto BkO4YeHa NOCTOSAHHO, AaXe KOrga OH He
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paboTaeT B acdupe. Becem npustHbix 06LeHnii ¢ Alberto [Info: J1.Bep-
6uuknii (URSLAK), M.Bep6uukunii (US4LP)].

@M

CQ HAMRADIO
a p M a H TI'IAM'iITVI APYFrA

3 ceHTAbps Ha 76-M rofly Xu3Hu ot nHdapkTa ckoHyancs Hukonai
ngl LwnH (UX5EF)...
a Cup (Tak ero HasbiBann Apy3sbs) CBOM paavoniobu-
TenbckuiA NyTb B 1947 r. Ha «KonnekTMBke» 06nacTHoro pagvoknyba -
5 a s y4 HbI No3biBHOW - UBSEF, cTtan opraHm-
Mﬁi{”mmmmm, BMOCNEACTBUM, lereHaapHom

UB5KDS. B 1953 r. ctan mactepom paamoniobutenbckoro cnopra

OOCAAD.
Q M cmml Hm@ Ha M3BECTHOM BO BCEM
b M p pag M 00beMHeHun, nponas
nyTb OT MHXeHepa A0 3aM. reHepanbHOro AMpPeKkTopa Mo Npov3Boa-
D éﬂ OHHasi «HayMHka» MHOTUX pakeT obsidaHa ero Tpyay, a
lx MT pagnoniobuteny 6yayT NOMHUTL «WNMPNOTPed» 3TOro
npeanpuaTus - Lenbiit psg ocumnnorpados, 4acTOTOMEPOB U Ldpo-
BbIX BOJIbTMETPOB. VIMen HeCKobKo rocyfapCTBEeHHbIX Harpad 1 6bin
HarpaxgaeH 3HakoMm «loyeTHbl pagnct CCCP».
Bbin akTuBHbIM DX-MEHOM 1 KOHTecTMeHoM, YyneHom UDXC n UCC.
Bce - B npowuniom...
BeuHoro emy noneta B adupe!
Feoprwii YnnsHy (UY5XE)

YCTPOUCTBA CJIOXXEHUA MOLWHOCTU ABYX

FrEHEPATOPOB

YcTponcTBa CnoXeHUs MOLLHOCTW, OTAABAEeMOW HEeCKOSIbKUMMU
reHeparopamu, NPUMEHSIIOTCH MPU NOCTPOEHUM MOAABNSIOLLErO
BONbLUMHCTBA PaaMonepeaaoLLMX YCTPOMCTB. DTO LWMPOKONON0C-
Hble CymMMaTopbl Ha GEeppPUTOBLIX CepaeYHNKax, CyMMaTopbl Ha
KOaKcuanbHbIX 0Tpe3kax MMHUI nepesaqn ¢ CUMMETPUYHbIM BXO-
[IOM 1 HECMMETPUYHBIM BbIXOAOM, KOJbLEBbLIE CXEMbI CIIOXEHWS,
TpexpeunbenbHble ypaBHUTENbHLIE MOCTbI, aunnekcepsl [1, 2].

LLinpokononocHble cymMmaTopbl Ha GpeppUTOBbIX CepaevHuU-
kax. CxeMHble peLueHnsi NOCTPOEHNs: CyMMaTOpOB Ha dheppuTo-
BbIX CEPAEYHMKAX OTAMYaoTCs 6onblUMM pa3Hoobpasmem [1]. Haum-
Gonbluee pacnpocTpaHeHue, kak Hanbonee NPOCTol 1 yA0OHbIN B
MCNOMb30BaHUK, MONYHMI CUHGA3HBIN COrTaCOBAHHO-PA3BA3AHHbIV
CyMMaTop, cxema KOTOporo npueefeHHas Ha puc.1. Cymmartop
npenHasHa4veH A1 CNOXEHUs1 MOLHOCTM B Anana3oHe MeTPOBbIX

Pnc.1

Rrl

Ru

Bx1 Bx2 Rr2

Erl p=Ru Er2

L —

/0 w0

N AeLMMETPOBbIX BOMH ABYX OOHOTUMHBLIX CUH(a3HbIX reHepaTo-
POB C BbIXOAHON MOLLHOCTbIO A0 HECKOJMIbKMX COTeH BaTT [1].

JocTonHcTBaMM cymmaTopa sBnseTcs wypokas nonoca pabo-
4MX 4aCTOT M B3aMMHas pasBsa3ka BXOLOB, YTO MO3BOJSET OCyLLe-
CTBNISITb HE3ABMCUMMYIO HACTPOWKY reHepaTopoB 6e3 nx OTKoYe-
HMS OT cymmartopa. [na cornacoBaHus BbIXOAHOMO CONPOTUBIe-
HMS cCymmaTopa C COMPOTUBAEHNEM HArpy3ku BOSIHOBblE COMPO-
TUB/EHMS OTPE3KOB NMHWUIA Nepefayn cymmartopa BbibupaloTcs
paBHbLIMM COMPOTUBIIEHMIO HArpy3ku (0 =R, ). B aTOM ciy4ae Bxoa-
Hble COMPOTUBIEHMS CymMmaTtopa no o6oMm Bxodam pasHbl R /2.
Ha 6annactHom conpoTueiieHnn cymmaTopa R, paBHOM R, Bbl-
[enseTcs pasHOCTb CUrHANOB, NOAABAEMbIX Ha ero Bxodpl. Mpu
HaCTpolike OQHOr0 U3 reHepaTopOoB U OTKOYEHUW BTOPOro, MOLL-
HOCTb HacTpavBaemoro reHepartopa pacnpepensieTcsi NopoBHY
Mexay RH 7] Rﬁ.

OKpYXHOCTSIMU Ha puc. T 0603Ha4eHbl GeppuToBbIE KONbLA, HA
KOTOpble HAaMaTbIBAIOT OTPE3KM NIMHUI Nnepenayun. B kavectse nun-
HWIN Nepepayn MoryT ObiTb CMONBL30BaHbLI OTPE3KK kabenei, Nnbo
LONVHHBIE IMHUK, BbIMOSIHEHHbIE U3 ABYX MO0 YeTbipex CKpy4YeH-

AnekcaHap Tutos, r.Tomck

HbIX M30NMPOBaHHbLIX NPOBOAOB. MeToanka M3roToBNEHNS ONH-
HbIX IMHUIA C 3aAaHHBIM BOSIHOBLIM CONPOTMBIEHVWEM 3aK/o4HaeT-
cs1 B cneaytolem. JinHHbIe IMHUM U3roTaBaMBaloTCs U3 ABYX MM60
YyeTblpex CKPYYeHHbIX NMPoBOAOB mapku M3B-2 gnametpom
0,25...0,85 mm. [inga atoro 6epeTcs ABa kBagpaTa U3 CTekNoTek-
CTOnMTa CO CTOpPOHamu 3...4 CM C NPOCBEPNEHHbIMU OTBEPCTUS-
MW B KaXZOM W3 yrnoB kBagparta. B oTBepcTus BcTaBnsioTca u
3aKkpennsioTca ABa nnm Yetolpe npoeoaa. OanH 13 KBaapaToB 3ak-
pennseTcs HenoABUXHO, a BTOPON BPaLLLAeTCs C NOMOLLbIO Ape-
nn. ins aToro B ero cepefvHe NpocBepanBaeTcs oTBepcTve, B
KOTOpOe BCTaBNSETCS BUHT, BpALLaloLLmMii kBaapaT. Ha caHTumeTp
OJMHBI IMHAW JOMKHO NPUX0AMTbCa okono 4...6 ckpyTok. B cny-
4yae UCMosb30BaHUS HETLIPEXNPOBOAHON IMHUK KOHLbI Bnnanexa-
LLMX NPOBOAOB MO0 KOHLLbI NPOTMBOJIEXALLMX MPOBOAOB CravBa-
0T Mexay coboi. B 3aBMCMMOCTM OT TONLLMHBI MCMONb3YEMOro
npoBoAa, KONM4YeCTBa CKPy4vBaeMbix MPOBOAOB ¥ cnocoba coeau-
HEeHWs1 NPOBOAOB YETbIPEXMPOBOAHOW NMHUM MOXHO U3rOTOBUTb
OJMHHBIE JIMHWUM C BOSIHOBBLIM conpoTtusnennem 5...90 Om.
CornacHo [1] np1 3agaHHOM 3HA4E€HUN HUXHEN rPaHNYHON Yac-
TOTbI f; NONIOCHI NPOMNyCKaHus paspabartbiBaemMoro cymmaTopa Tpe-
Oyemoe 4YMCNO BUTKOB OJIMHHBIX JIMHWIA, HAMaTbIBaeMbIX Ha ero
$peppuTOBbIE CEPAEHHMKMN, PACCUNTLIBAETCS NO popMyne:

"y = 10°R,d |
I rrwrars (1)

roe: R - conpotuenieHne Harpysku, B OM; d - BHELWWHWIA anameTp
CepaeyHVKa, B CM; [ - OTHOCUTESIbHAs MarHUTHas NPOHMLLAeMOCTb
matepuana CepaevHuKa; f; - HUXHAA rpaHnyHas JacroTa B 'y, S -
naoLwans NonepeyHoro CeveHns CepaeyHMKa, B CM2.

3HauveHune koadPuumeHTa nepekpbITUS HaCTOTHOMO AnanasoHa
TPaHCPOPMUPYIOLLNX U CYMMUPYIOLLIMX YCTPOWCTB Ha ¢peppuTo-
BbIX CEPAEYHMKAX W ANMHHbIX IMHUSX IeXUT B npedenax 2...8-10*
[1]. MoaTomy, NPUHSB KOIDPULMEHT NepekpbITUS paBHbIM 5-10%,
BEPXHSAA rpaHnyHas 4actoTa f, MoNoCkl NPOoMnyckaHusa cymMmaTopa
MOXeT ObITb OnpeaeneHa u3 COOTHOLLEHUS:

f,=500"F. (2)

Mpu pacyeTax cymMmMaTopoB MO COOTHOLWeHusM (1) u (2) cneny-
€T y4UTbIBaTh, YTO peanusauma f, 6onee 1T TexHnyecku Tpya-
HO OCYyLLEeCTBMMA U3-3a BINSHWUA NapasuTHbIX NapamMeTpoB Cym-
MaTopa Ha ero xapakTepucTuku.

Onsa npumepa paccuntaem 7, f, U HEOOXOOMMYIO ASIMHY [INH-
HbIX IMHWIA COrNacoBaHHO-Pa3BA3aHHOro cymmaropa (puc. 1), ecnm
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R =50 Owm, f=100 klu, mapka ucnonsa e@nil MeGiezuyiKn
M2000HM1 20x10x5 nmetowwero napaMsTpbl- " =200070d=2 "twi;
$=0,25 cm2.

Pewenne. U3 (1) n (2) onpeaenum: n = 3,3; /Gy pMpapy-
Bas, 4T0 peanusauus f, 6onee 1 Iy TexHnueckn FoYRHY o yle-
cTBuma, Oyaem nmeTb BBUAY, 4TO peanbHas f, cymmaropa cocra-
BMT 1T u. OKpyrnas n 00 LENOro YNGR, MOAYHIAM gtiT04a KOO
$eppnTOBOM KOnbLe HE0OX0AMMO FapioTary e @ uRTiE:
BMTKOB. [iHa OOHOrO BUTKA AJIMHHOW NMHUW, HAMOTAHHON Ha
$peppnTOBOE KOMBLO, NPUMENHO, DaRHA 2 CM. YMHOXAA 370 ,3HA-
YeHWe Ha YeTbipe, HanaRM NFIIARA by LAY HY JTT H e XU Ho
cymmatopa: 8 cMm. C y4€TOM HEOOXECANMOCTU COEANHEHUS OJINH-
HBIX IMHWI MexXAay coBOi, C Harpy3Koit 1 BbIXOAaMM reHepaTopoB.,
cnefyeT ANIVIHY KaXA0W AJIMHHON NNHUM yBENNUUTb Ha [ 24113 v,

CymMaTopbl Ha KOaKCMaJibHbIX OTPe3Kax IMHUIA nepeaaym ¢
CUMMETPUYHBIM BXOAOM M HECUMMETPUUYHLIM BbixoAoM. Cym-
MaTopbl Ha YETBEPTLBOIHOBbLIX KOAKCUAsIbHbIX OTPe3Kax NMMHWIA ne-
penayn Mcnonb3yloT MPU NOCTPOEHUW ABYXTAKTHLIX yeunutenem
MEeTPOBOro 1 AeLVMMeTPOBOro AnanasoHa C nosocor npomnycka-
Husa 0o 15...20 % [2]. OCHOBHBIM JOCTOMHCTBOM TaKWUX yCUnuTte-
Nen SBNSeTCa NoAABNEHNE YETHBIX FAPMOHNYECKMX COCTaBASIOLLNX
B CMeKTpe BbIXxOAHOro curHana Ha 20...40 ob.

MprHUMNansHas cxema CymmaTopa Ha 4eTBEPTbBOJIHOBbIX KO-
akcuanbHbIX OTPe3Kax JIMHWI nepejayy npuseneHa Ha puc. 2.

Rrl

Erl P =Rnu

it

PR
" I
Rr2

Er2

Mpu ycnosumn R, =R, =R v BbIGOPE 4ETBEPTbBOHOBbIX KOAKCH-
anbHbIX OTPE3KOB JIMHWI Nepefadqn cymmaTtopa C BOJHOBbLIM CO-
MPOTMBNEHNEM PABHLIM R , €r0 BXOAHbIE 1 BbIXOAHOE COMPOTHE-
NeHUs 0Ka3blBaIOTCA Takxe paBHbIMM R . OCOGEHHOCTbIO CymMMma-
TOpa ABASETCS TO, YTO OH NPeAHAa3Ha4YeH AN CIOXEHUS MOLLHOC-
TV ABYX OQHOTUMHBIX MPOTUBOdA3HbLIX FeHepPaTopoB.

[ns npumepa paccymTaem HeoOXOAMMYIO AIVHY KOAKCUaNbHbIX
OTPE3KOB ANMHHbLIX IMHUA CyMMaTopa NPUBEAEHHOrO Ha puc.2 1
npenHasHadeHHoro 4ns paboTbl B COCTaBe nepeparyvka avana-
3oHa 100...108 Mru,

Pelwenue. lnMHa BOMHbLI 31€KTPOMArHUTHOrO konebaHus pas-
Ha: A=c/f, roe ¢=3-108 M/C - CKOPOCTb CBETA; /- LMKJIMYeckas Yac-
ToTa, I'u. OTkyna Halipem: A=3-108/104=2,88 m. Takum 06paszom,
O/IVHA KaXKA,0ro YeTBEPTLBOIHOBOMO KOAKCHAIbHOro OTpeska AJINH-
HbIX IMHWI cymmaTopa pasHa: 2,88/4=72 cM, yMHOXEHHas Ha KO-
9P OMUMEHT YKOPOUEHUS UCMONIb3YEMOr0 KoakcuanbHoro kabens.

Konbuesbie cxembl ciioxeHusi. KosbLeBble CXeMbl CIIOXEeHUS
NPUMEHATCA A9 CUHDA3HOr0 CYMMMUPOBAHUS MOLLLHOCTU ABYX
reHepaTopoB M MO3BONAIOT CO34aBaTb NepefaTinkn C Noaocom
nponyckanus fo 20...30 % [3]. Hanbonbliee pacnpoctpaHeHune
NONYYUSIN KONbLIEBbIE CXEMbI, BbIMOSIHEHHbIE B BUAE TMOPUAHOro
konbua (puc.3a), MoaMdUUMPOBAHHOTO rMOPUAHOro KoNbLa
(pmc.36) 1 ykopoyeHHoro rmbpuaHoro Konbua (puc.3s 1 3r).

Bo BCex KonbLEeBbIX Cxemax, B Cydae Nofayn curHana Ha Tpe-
TUA BXOA, Ha NEPBOM U BTOPOM BXOAAX BbIAENSIOTCA paBHble MO
amnanTyde CMH@asHble CUrHabl, TO €CTb MPOUCXOAUT AeNeHne
moLuHOCTU. Mpn nogaye ABYX CUrHAN0B Ha NepBbIi U BTOPOW BXO-
Obl, Ha TPETbEM BXOAE NPOMCXOANT UX CYMMUPOBAHKE, a Ha YeT-
BEPTOM - BbluMTaHUe. ECnv curHansl Ha nepsom 1 BTOPOM BXOZAX
CUHdasHbIe 1 paBHbl N0 aMNNTYAE, TO CUTHAST HA HETBEPTOM BXO-
[le paBeH HyJo. B cxeme yKOpO4eHHOro rmbpuaHoOro KosbLia B 3TOM

CQ FAMRADIO

P=141Rn
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Ru

Pric.39 “L
wip| 5 5 L [po e
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Erl Bx4
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_l_ Er2

P=141Ru

Prc.3e

crnyyae OTCYTCTBYET CUrHasIbHbIN TOK B 6annacTHOM COnpoTuBe-
HUK.

MbpuaHoe KonbLo (prc.3a) peannayeTcs, Kak NPaBuIo, Ha Mno-
JIOCKOBBIX IMHUAX Nepefayn C BOMHOBLIM COMPOTUB/IEHNEM paB-
HbiM 1,41R [3]. ivHa 0TPE3KOB KOJbLEBOW IMHUM MeXAY BXOAa-
mu 1-3, 3-2, 2-4 pasHa A/4, mexay Bxogamu 4-1 pasHa 3A/4, roe
A - AfIVHa BOJIHbI CUTHana Ha cpeHei HaCTOTefw noJsiocCkl Nponyc-
KaHus pa3pabaTtbiBaeMoro reHeparopa. BonHoBele conpoTusne-
HUSI NPUCOeOMHAEMbIX K KOMbLY NVHWUIA Nepeaayn foNxHbl ObiTb
paBHbl R . B 3TOM cnyyae BXOAHbIE COMPOTMBIIEHNS BCEX BXOLOB
rMOpMAHOTO KOMbLA PaBHbI R .

MoauduumposaHHoe rmbpugHoe KonbLo (puc.36) peanuayeT-
€Sl Ha KOAKCUasbHbIX OTPE3Kax IMHUI Nepefayn ¢ BONHOBLIMU CO-
NpOTUBNEHUAMM paBHbIMU 1,41R v ANIMHOM KaXA0ro oTpeska nn-
HWUW paBHOW A/4 [4]. BXooHble COMPOTUBAEHNS BCEX BXOAOB MO-
ANdUUMPOBAHHOTO M’MOPUAHOTO KOMbLA PaBHbI R, .
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CQ HAMRADIO

YKopoyeHHOe rubpraHoe KONbLO MOXET Iﬂm M
NONOCKOBbIX MHMAX Nepepayn (puc.3s) [3] ¢80 B a a HT

TUBNEHUAMM PaBHbIMK 1,41R 1 ASIMHOM KaxAoro 0Tpeska JIMHWIA
nepenayun paBHol A/4, nn6o Ha anemenTax cocpeno
napameTtpamu (puc.3r) [5]. BxogHble conpoTmBneHus
[0B YKOPO4EHHOr0 rMBPUAHOro Konbua paBHbl R, . Mpu M3rotoe-

JIeHUN YKOPO4eHHOro rVI6pVI,D,HOI'O KOJNbLY ﬁ er H
AO0TOYEHHbIMWN NapamMeTpaMn 3Ha4eHUqa M L‘I e H

TbIBAIOTCH NO ¢op|vlyna|v| [5]:

Li=
2’?;‘7[
Bce KonbLeBble CXeMbl CIOXEHWUS1 MOLLLHOCTU PaBHOUEHHbI_NO
TexHn4eCkMm napameTpam, 04HaKo B nocnegHee spema np Y-

TeHWe 0TAaeTCs YKOPOYEHHOMY rmbpuaHOMY KonbLy, obnasatoLe-
MY MEHbLUMMWU ra-
6aputamu [3, 4].

MNpumep peanu-
3aunmn yKOpOYeH-
HOro rmépuaHoro
KONbLIa Ha 3nemeH-
Tax ¢ cocpenoTo-
YeHHbIMW napa-
mMeTpamu, ans no-
NIOCOBOrO ycunuTe-
N9 C BbIXOAHOM
mMowHocTbio 140
Bt nguanasoHa
66...73 MIl'y [6],
npencTaBneH Ha
puc.4

Ona npumepa
paccumMTaem yko-
poyeHHoe rnbpwua-
HOe KONbLIO Ha 3ne-
MeHTax C cocpeno-
TOYEHHbIMW napa-
meTpamu (puc.3r)

npv  yCHOBUAX:
R =75 Owm, f,=65
mam Mru,.

PeweHnne. o
dopmynam (3) Haxoaum: LI=183 HIH; C1=9,5 nd. R =2R = 150
Oom.

TpexaeumnbenbHble ypaBHUTENIbHbIE MOCTbI. Tpexaeunbens-
HbIMW YpaBHUTESIbHBIMW MOCTAMU Ha3bIBAIOT HaNpPaBieHHbIe OT-
BeTButenu (HO) ¢
KO3apPULMeHTOM
OTBETBNEHNS MOLLI-
HOCTM paBHbIM 0,5
[7]. KoHCTpyKTMB-
HO Tpexaeunbenb-
Hble ypaBHWUTENb-
Hbl€ MOCTbI BbIMOJI-
HAIOTCA B BuUae
OBYX CBS3aHHbIX
NNHWIA Nepeaayn n
MCMoNb3yloTCa B
nepeparymkax ¢ nonocov nponyckanus go 20...30 %. Cxema mo-
cTa npusepeHa Ha puc.5.

Mpw BoIGOPE ANVHBI AEMCTBYIOLLEN YaCTV CBA3AHHbIX JIMHWIA paB-
HOW A/4 1 BbINOAHEHUWN YCNOBUIA RZ:RM:RHZ:R;WW roe W¢ - BOJI-
HOBOE COonpoTuBNeHNe Guaepa, NOAKIIHaeMoro K MOCTy, MOAY-
NIV HAaMPSXEHU Ha Harpyskax R, v R, , OKa3blBalOTCH PaBHLIMM.
Mpu 3TOM HanpsxeHue Ha R , 0TCTaeT no ¢ase Ha 77/2 OT Ha-
MPSAXeHMa Ha R B BUAY TOTO, YTO AJIMHA CBA3AHHbIX JIMHWIA paB-
Ha A/4. Ha 6annacTtHoe COnpoTMBAEH/E B 3TOM Clyyae 3Heprus
He noctynaer.

MepeyncneHHble CBONCTBA TpexaeUMOenbHbIX YPaBHUTENbHbIX
MOCTOB UCMONb3YIOTCH AN CIOXEHUS MOLLHOCTU ABYX MOEHTUY-
HbIX MOMOCOBLIX yeunutenen mowHoctn (MYM) no cxeme, Hasbl-
BaeMOW KBafpaTypHbIM kackafoM [7]. dyHKUMOHabHas cxema
KBaApaTypHOro kackaga npveegeHa Ha puc.6. OoHUM U3 OCHOB-
HbIX JOCTOMHCTB TaKoM CXeMbl CIOXEHUS MOLLHOCTH, OTAABaeMow

Rr Rul

Pnc.5|

o-J1a3peLeHNEM

d

HO1

Y

OBYMS yRITeJ'IHMVI ¥1ﬂeTCﬂ MOrNOLLLEHNE OTPaXEHHOM OT Ha-
PY3KM BONHbI B GA/IACTHOM CONPOTUBAEHUM R,,. YKa3aHHbIN ad-
% 1MBvuJ,eHmm nony4mn HasBaHue adpdekTa IXonornoLLe-
HWS

TpapnumMoHHOE N3roToBNeHNe TpexaeunbenbHbIX ypaBHUTENb-
HbIX MOCTOB B BUAE CBSI3aHHbIX NMOMOCKOBbIX JIMHWIA Nepeayn nme-
€T CYLLLEeCTBEHHbIVi HeJOCTaTOK, 3aKN04aIoLLMICH B HE0OX0AUMO-
CTM peanunsaLmm XeCTKMX TeXHONOrM4eckunx Aonyckos. Hanpumep,
ONs OQHO3BEHHOro TpexaeunbenbHoro ypaBHUTENbHOro MocTa
HeobxoaMM 3a30p Mexay nonockamu okono 10 mkm [3]. Kpome
TOro, B AvanasoHe MeTPOBbIX BOSIH rabapuTHble pa3Mepbl Tpex-
feunbenbHbIX YPaBHUTENbHBIX MOCTOB OKa3biBAIOTCS HEA0MNYCTU-
MO 60MbLUNMK.

YKa3aHHble He[oCTaTKM YCTPAHAOTCS MPY UCNONb30BaHUN Me-
TOAMKW U3rOTOBNEHNS TpexaeumnbenbHbIX YPaBHUTENbHBIX MOCTOB
onucaHHon B [8]. B cooTBeTCTBUM C 3TON METOAMKON TPEXAeLm-
6esbHble ypaBHUTESbHbIE MOCTbI BbIMOIHAIOTCS U3 ABYX M30/IMPO-
BaHHbIX NPoBoA0B Mapkn MI'T® 1x0,5 HaMOTaHHbIX BIOTHYIO ApYr
K APYry Ha umnunapuyeckuii nsonatop. Msonatop nomMetuaetcs
3aTeM B 3a3eMJIEHHbIN MeTaNINYeCKUi LUAMHOPUYECKUIA 3KPaH,
“MetoLLMIA NPOAOSIBHYIO LLeNb BAOSb BCEW AJINHBI U MAOTHO 06XM-
MaIOLLMII HaMOTaHHble Ha 13onaTop Nposoaa. C MOMOLLbIO pery-
NIVPOBKYM ASIMHBI NPOAOMBHOW LWenn MeTanIMyeckoro akpaHa Aoc-
Turaetcs Tpebyemblii KOIDPUUMEHT OTBETBNEHNS MOLLHOCTY. a-
6apuTHble pasMepbl TaKOro LIMIMHAPUYECKOro TpexaeLmbensHo-
ro ypaBHWUTENbHOrO MOCTA, HACTPOEHHOr 0, HaNpuMep, Ha 4acTo-
Ty NepBOro TeNEeBM3MOHHOI0 KaHana He NPeBbILLAOT B AMameT-
pe 2 cm npu gnnxe 4,5 cm [9].

PaccmatpuBaemble uunvHapuyeckune TpexaeumbensHele ypas-
HUTENbHblE MOCTbI UCMONBL3YIOTCA B NepefaTynkax C BbIXOLHOW
MoLuHocTbto fo 200 BT, a Tpebyemas fnmHa Kaxzaoro 13 asyx npo-
BOA0B M3roTaBIMBAEMOro MOCTa MOXET ObITb paccunTaHa no sMm-
nupuyeckon dopmyne [9]:

dlu] =70/ 1. [Mry] (4)

roe: f,, - cpeaHsis 4actoTa nosiockl NPONyckaHus B MerarepLax;
d - pyiviHa NpoBOJOB B MeTpax.

[ns npumepa paccuntaem anmHy nposopos Mapkv MIFT® 1x0,5
UMANHAPMYECKOrO TpexaeunbensHoro ypaBHUTENBHOrO MOCTa
(puc.5), npenHa3HayYeHHOro ana paboTbl B COCTaBe nepenaTymka
nepBOro TeNeBU3NOHHOIO KaHana.

Pewetue. Monoca pabounx 4acToT nepenaTyvka nepeoro Te-
NIEBU3MOHHOrO KaHana coctasnset 48,5...56,5 MI'y [2]. To ecTb
CpefHsas YacToTa MONOChl NMPOMyCKaHUs nepepartyvka pasHa:
f(p=(48,5+56,5)/2=52,5 Mrly. Mo ¢opmyne (4) onpepennm:
d=1,33 m.

Avnnekcepsbl AN CNOXEHUS MOLLHOCTM ABYX HE3aBUCUMBbIX
nepepaTymkoB. CnoxeHne MOLLHOCTM ABYX HE3aBUCUMbIX Nepe-
[aT4YMKOB B aHTeH-

A Heocywectenser-
€Sl pasnnyHbIMu
crnocobamu [2, 3].
Haunbonee npocto
9Ta 3ajaya pelua-
eTCs C UCMOoNb30-
BaHMeM aunnek-
CepoB Ha Tpexae-
unbenbHbIX ypaB-
HUTENbHBIX MOC-
Tax [8]. MpuHum-
nuanbHas cxema
avnnekcepa npu-
Be[eHa Ha puc.7,
roe HO1 n HO2 -

IlepBrrit
TepeaaTInK

Bropoii
repeaTInK

7
Pnc.7
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TpexaeunbenbHble ypaBHUTENbHbIE MOC
OYKTUBHOCTMN PEXEKTOPHbIX PUNLTPOB,
neHuve, A - nepepatollas aHteHHa, P1 1 P2 - BbIX04HblE€ MOLLHOCTHU

nepBoro 1 BTOPOro nepenaTymkos.

®duanka paboTbl Aunnekcepa 3aknoyaeTcs B C. e
AuocurHan ¢ nepeoro nepeparymka, nonagaa Ha HO1, penutca
NOPOBHY MexXay Bbixogamu 3 n 4, nogwyra
pOB, OTPAXaeTCs OT HUX U CKﬂ&ﬂbIﬂ'C;ﬁiﬁ%
Papnocurnan co BTOporo nepegarynka AenmTcs [10pOBHY Mexay
BbIxog4amu 5 n 6 HO2,
nonagaet B aHTeHHy. T,
POB KOHEYHa, 4aCTb MOLLHOCTX BTOPOro nepegarynka nornola-
eTcs aTuMu dunbTpamu. o 3TON Xe NpuyinHe 4acTb MOLLHOCTU
nepBOro nepefaTynka yxoamT B 6annacTHoe conpoTtu ne i3
$un3nkn paboTbl cremsyeT, HTO PexeKTOpHble PUALTPbI AOKHDI
ObITb HACTPOEHBI HA HACTOTY paAnoCcHrHana nepBoro nepeaatyn-
Ka.

MoTepy B pexeKTOpHbIX GpunbTpax 06yCNOBNEHbI TaHrEHCOM
yrna notepb KOHAEHCATOPOB M aKTVBHOM COCTaBASIOLLEN COMPO-
TUBNIEHUA KaTyleK HAYKTUBHOCTU. [103TOMY AN N3roTOBNEHNS
PeXeKTOPHbIX GUILTPOB HEOOXOAMMO BbIGMPaTL KOHAEHCATOPbI C
BO3AYLUHLIM AN3NEKTPUKOM N KaTyLIKN MHAYKTUBHOCTH, BbINOJIHEH-
Hble 13 3aNyXeHHOro MegHoro NpoeoAaa. B pesynbtate no6poOT-
HOCTb PEXEKTOPHbIX PUNBLTPOB, BLINOJHEHHbIX HA YKa3aHHbIX aJ1e-
MeHTax, kak B METPOBOM, TaK 1 B AELMMETPOBOM Ananas3oHe BOJH
okasblBaeTcs He xyxe yem 380...420 [8].

Wcnonbays dopmynbl 13 [8] 1 nonaras LOOPOTHOCTL PEXEKTOP-
HbIX puUNbTPOB pasHoi 400, onpefennm 3aBUCMMOCTb He0BX0aM-
MOW OTHOCUTENbHOI PAcCTPONKM MeXay YacToTamu paamocurHa-
NOB NepefaTyMKoB OT 3a4aHHBIX AOMYCTUMbIX OTHOCUTESbHbIX MO-
Tepb MOLLHOCTM NepeAaTynkoB B aunnekcepe n TpebyemMble HOp-
MWPOBAHHbIE 3HAYEHNS ANIEMEHTOB PEXEKTOPHbLIX PUNLTPOB!

_ —ar__
800VAP \(1-v1-4P) (5)

0

1
Li :ZOOBi—la Ci =1/Li
NI-4P 0O ©

rae: Q,=Aw/'w, - 0OTHOCUTE/IbHAsA PACCTPOIKA MEX Y HacToTamu
pagMocurHanos nepenaTinkos; Aw- abCcomioTHas PacCTPONKa; w,
-pe30HaHCHas Kpyroeas 4actoTa PeXeKTOPHbIX PUNLTPOB;

AP - OTHOCUTEJIbHbIE NMOTEPU BbIXOAHON MOLLHOCTU Paanocur-
HasI0B NEPBOro 1 BTOPOro nepeaaTyvkos, 00YCNOBNEHHbIE NCMOIb-
30BaHMEM aunnekcepa;

Lu, CH - HOPMUPOBAHHbIE OTHOCUTENIBHO BOJIHOBOIO COMPOTMB-
NeHUs! aHTEHHO-PUAEPHOTO TPakTa R, U W, 3HAYEHUS BNIEMEHTOB
pPeXeKTOPHbIX GUNLTPOB.

M3 cooTHoweHns (5) cnepyeT, 4TO NPW OTHOCUTENLHOW pac-
CTpoOVike ABYX NepepaTynkos paBHOW 7 % noTepu MOLLHOCTU B
avnnekcepe He npesbiwatoT 10 %, a npu pacctpovike 20 % co-

pHan

CQ HAMRADIO

ﬂ(mkgglﬁ ap’;m@w a% 4TO NOATBEPXAAETCS SKCNEPUMEHTANBHbI-

Ha puc.8 npueeneHa doTtorpadmsa BHeLIHero Buaa auniekce-
a3HAYEHHOro AJ1f CNOXEHWNS B @HTEHHE MOLLHOCTM pa-
0B M300paxeHns 1 3ByKOBOIO COMPOBOXAEHUS nepe-
naryvka 5 kaHana TeneBuaeHns ¢ BbIxogHoM MoLwwHocTbio 100 BT,

ﬂn \-[; ﬁH cy, m 0COBEHHOCTSIX KOHCTPYKTUBHOM peanu-
I . apuTHbIE pa3Mepbl aunnekcepa cocTas-

naoT 180x50x20 mm.

T , CKnaakl H n TONUK OIOBOEHUS M HACTPOWMKM paccmaTpu-
SESTIEING Mo IR T
L9 npumepa gacc

uMTaeM 3N1eMEHThI Aunekcepa Ans cnoxe-
HUSI MOLLLHOCTM [IBYX HE3aBWCUMbIX NepefaTyvkoB (puc.7) npu
X: BOJIHOBOE COMPOTUBIEHNE aHTEHHO-PUAEPHOrO Tpak-

Ta R, =50 Om; yacToTa pagnocurHana nepeoro nepenatyuka f,=151

MU, yacToTa paguocurHana BToporo nepeparynka f,=169 Mru.

PeuweHvie. Mpn HACTPOIKe PEXEKTOPHBLIX GUIILTPOB Ha HacToTY f;
OTHOGUTENbHAs paccTpoiika 6yaet pasHa: Q=(f,-,)/f,=0,12. U3 (5)
MOJY4MM, HTO YKA3aHHOMY 3HA4EHMIO £, COOTBETCTBYIOT OTHOCUTESTb-
Hble MOTepU MOLLHOCTM NepefaTyMkoB B AMMIeKcepe paBHble:
AP=0,073. Ucnonb3ys (6) Hangem: Lrn=7,726; Cv=0,129. [leHOpMU-
pyst NONYYEHHblE 3HA4YEHWSI ANEMEHTOB Aumnnekcepa onpeaenvm:
C=Cn/(R,-217,)=2,73 n®; L=(Ln-R )/27¢,=407 H[H. N7 n3rotoene-
HUS TpexaeLmMBeNbHbIX ypaBHUTENbHBIX MOCTOB MOXET ObITb MCMOSb-
30BaH npoBog, Mapku MIIT® 1x0,5. Tpebyemas annHa Kaxaoro u3
[IBYX NPOBOAOB, N3roTaB/IMBaeMbIX MOCTOB, MOXeET ObITb paccymTa-
Ha no popmyre (4). B Hawem cnyyae f, =(f,+1,)/2=160 Ml'u, n Tpe-
BGyemasn onvHa Kaxaoro npoeoaa pasHa: d=0,44 M.

Jlutepatypa

1. YcTpovicTBa Cl0XeHusi u pacrpeneneHns MOLLHOCTel BbICOKOYaCTOTHbIX kosieba-
Hwii / B.B. 3aeHues, B.M. Katywkuna, C.E. JloHaoH, 3.U. Mogens; Moa pen. 3.U.
Mogens. - M.: Cos. pagvno, 1980. - 296 c.

2. Pagvonepenaiowme yctporvictsa: Y4ebuuk ansi By3os / B.B. LlaxrunbasiH, B.b.
Kosbipes, A.A. JisixoskuH n ap.; [oa pea. B.B. WaxrunpasHa. M.: Pagno v css3b, 2003.
- 560 c.

3. MpoekTrpoBaHue paauonepeaarLmx yCTpoucTs ¢ npumeHeHnem 3BM / lNoa pes.
O.B. Anekceesa. - M.: Pagno n cBsisb, 1987. - 392 c.

4. MpebeHHukos A.B., Hukngopos B.B., PuixukoB A.5. MouyHbie TpaH3UMCTOPHbIE
yeunutenbHeie Moy ansi YKB YM v TB Bewyanusi // Onektpocsside. - 1996. - Ne 3. -
C. 28-31.

5. Kaprios B.M., Manbiwes B.A., lNepesowukos V.B. LLInpokononocHele ycTporicTsa
CBY Ha anemeHTax ¢ cocpesoTo4eHHbIMM napameTpamu / [log pea. B.A. Manbiwesa. -
M.: Pagno u cBs3b, 1984. - 238 c.

6. Tuto A.A. lMonocoBoii yeunutens MolwHocTv (66...73 MIy) // Paguomup. - 2005.
- Ne 5. - C. 21-22; Pagnomup. - 2005. - Ne 6. - C. 21-23.

7. ViaHoB B.K. O60opynoBaHne paanoTeseBu3NOHHbIX NepeaaloLLmnx cTaHumi. - M.:
Pagwo n csizb, 1989. - 336 c.

8. Tutos A.A. Pa3paboTka manorabapuTHOro aunaekcepa Ass CIOXEHUs MOLHOCTU
JAABYX HE3aBUCUMbIX NEPEnaTynkoB B aHTeHHe // Matepuanel Bcepoccniickoit Hay4HO-
MPaKTMYECKOI KOHpepeHUnn "SNeKTPOHHbIE CPEACTBA M CUCTEMBI yripaBieHus” - TOMCK,
u3n-Bo Muctutyta ontukm atmocgepsl CO PAH, 2003. - C. 91-95.

9. Tutos A.A. lNoBbileHNEe BbIXOAHON MOLLUHOCTU yCUMTENei MasoMoLyHbIx TB ne-
pesnarunkoB // OnekTpocesa3b. - 2004. - Ne 2. - C. 23-25.

10. TutoB A.A. ManorabapuTHbiii AUNNEKCeP A1s CJIOXEHMs MOLUHOCTY ABYX HE3aBU-
cuMbIx nepepat4nkos // Pagnoamatop. - 2005. - Ne 1. - C. 53-55.
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Jleonna Bepbuukuii (URSLAK), Makcnm Beﬁﬁwém/m (US4LP), r.banaknes, XapbkoBckasi 0671aCcTb

PanvoniobuTenu paxe B HacToslLLee Bpems Hepeako Npum
nocne COOTBETCTBYIOLLMX AOPABOTOK BOEHHbIE U npmmqueMble B
HapOAHOM XO35CTBE PaANOCTaHLINN. «Ka
cTevilias NPOMbILLIEHHAs HOCUMAs Paamo
upelt Ha BepxHioto 6okosyio nonocy (USB). O6ecneunsaeT Hecno-
MCKOBYIO CBSI3b Ha OOHON ¢pun
1600-2850 kI'u. M3roTtaenms
3asof, um.Koaumukoro B 70-e rogel npoLwnoro cronetvs. Moxer pa-
60TaTh B NMONEBbIX YCOBUSIX C MPUMEHEHNEM NPOU3BOJbHOM
Hbl. PaanocTaHumMa KOMNAeKTyeTcs ABYMS aHTEHHaMW: Hak/l
JIy4 U MPOTVMBOBEC A/IMHON MO 12 M, WTbipeBas aHTeHHa ganHon 1,8
™ [1].

Ona ycnewwHoi paboTbl B adupe Ha NoOUTENLCKOM AyanasoHe
160 MeTpOB HyXxHa NnaBHas NepecTpornka paauocTaHumuu. ng ato-
ro aBTopamu npenjaraeTcs BBeeHVEe reHepaTopa niaBHOro ana-
nasoHa (M), KoTopskIi 1 06ecneynT NepecTporiky pagmocTaHLmMm
no yacrote. Cxema takoro MJ, npnsepexa Ha puc. 1.

DA1 7ELC2
+12ER o6 2wk 1.0 w1l 1.Tpd
" H — _T_ * | - sezar1x
F12= Y }_-'—3‘-"
Kl H

Pnc.1

1R13

BHOBb BBEAEHHbIE 1 3aMEHEHHbIE 3/IEMEHTBI UMEIOT 0603Ha4YeHMe
L1, C1, u 1.4. LLtaTHble anemeHTbl 0603HavatoTea 1-C20, 1-T2, roe
umdpa 1 HoMep Nnatbl PaaMOCTaHLMK. BHOBb yCTaHOBNEHHbIE feTa-
NV BblAENEHb! KUPHBIM.

"M/ cobpaH Ha TpaH3ucTope 1-T2 No cxeme eMKOCTHOM TPEeXTou-
kn. Janee curvan MMM nonaetcs Ha yeunutenb, COOPaHHbIA Ha Tpak-
3uctope 1-T3, HarpyxeHHbI Ha TpaHchopmatop 1-Tp4.

MuTanre Ha M, nopaeTcs co crabunmsatopa HanpskeHWs Bbl-
nonHeHHoro Ha DAT.

Bbina onpobosaHa apyras cxeme M, npueeneHHas Ha puc.2,
paboTaroLLas Tak Xe XOPOoLUo.
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YuuTbIBast, 4TO Ha NOBUTENLCKMX AnanasoHax Ao 10 My paauo-
nobrTeny paboTatoT Ha HUXHEN GOKOBOW NoNOCe, NPULLNOCH Nepe-
nenatb popmuposaHve SSB curnana.

YCTaHOBNEHHbIN B PAANOCTAHLMN 3NIEKTPOMEXAHNYECKUIA PUNLTP
(BMD) Tmna ®BOM-035-500H-3,1 3ameHsem Ha DPIM-035-500B-
2,75. Nonoca nponyckanns KoToporo 2,75 k', 4To 3aMeTHO YMeHb-
LUMAIO MOJIOCY MPOMYCKaHWS B peXumMe nepenayum u npremMa.

poLune pe3ynbTaTbl MOMYHAOTCS NPU NpUMeHeHun GunbTpa
DOM4-51-500 Hay4HO NPOU3BOACTBEHHOW dUpMbl «ABepc». aba-

ZFQ H wltﬂe;glﬂéﬂ E X3 MM. B 0T/IMuME OT M3BECTHbIX 31K~
HY A aHHbIN GUNLTP He TpeByeT [OMNOoHN-

TeJlbHbIX 3J/IEMEHTOB HaCTpOI/IKl/I KOHLI,eHCaTOpOB)

PAIPELIEHY QM DG HROR oo s

TaHOBKOM 3M<D BepPXHero uin HwxHero, I'M[, ¢ yactotamm nepe-
-1500 kI'y, mnmn 2300-2500 kIu,.

m pumeHeHns SMD Ha BepxHiolo 6okosyio nonocy M4,
nepectpamnsaetcs ot 2300 'y go 2500 k. Mpu ncnonb3oBaHum
OM® Ha HuxHIo Hokosyio nonocy, MMM, somkeH paboTaTs B Nono-
ce yacrtot ot 1300 kI'y, go 1500 klu. Mepectpoiiky M, Bo Bcem
avanazore 200 k'L, npy nmetoLLLenca nepeMeHHON BO3yLLHON eM-
KOCTM M OrPaHNHEHHOCTY MeCTa, NPOLLLE MOMY4MTb B NEPBOM Crly4ae.

MonesHoit ByneT cxema He3aBMCKYMON PACCTPOMNKM MpUEMHMKa
(RIT) oTHOCUTENBHO 4ACTOThI NepeJaTynka, NPUBeaeHHas Ha puc. 3.

Monoca npo-
Pnc3 LT =17 AR RX nyckaHus nepe-
Brn puuzip A CTPOEHHbIX KOHTY-

pos L3, C24; L4,

rL1°00
) - *1280 G261 L5, C30 co-
| K1 Pacsip oTBeTcTBYeT 1,8-
Lag |
| yr T onid il " “Rr Ra 2,0 Mru;l'lpw ya-
J_ 1 . _ _m o CTM4HO nepe-
: CTpolike B npege-
— v - ooE - p pen
T ypege T o Ry Fese nax nobutensc-
ks KOro AmanasoHa,

noJsioca CooTeeT-
CTBEHHO yXe.

B pagmocTtaHuum nerko BBoauTCa TenerpadHbiii pexvm. B nono-
XeHun «HacTtporika», MaHUNyIMpys BKIIIOHEHWEM TOHaNBLHOMO reHe-
patopa B MMKPOMOHHOM yCunmTene, noay4aem xopoLuni Tenerpacd-
HbI cUrHan.

XoTs MecTa BHYTpM KOpMyca paavMoCTaHLMKM MasioBaTo, HO BCE Xe
BO3MOXHO YBENMYUTb BbIXOAHYIO MOLLHOCTb, A0OABMB elue Kackap,
Ha TpaHsmcTope KT903, KT805, KT904, KT909 nnn nmnopTtHom [2].

KoHcTpykuus

Bupg ycraHosnenHoro KINE nokasaH Ha puc.4. Mo BHOBb yCTa-
HaenmBaeMmblii KME, nmetowmii 6onbluve pasMepsl NOAroTaBAMBa-
em mecTo. M3 nnatel A1 yaansioTces kongexcatopel C16, C17, C18.
BrinavBaetcs kBapu, ZQ1 ns cxembl. O6pe3saem nnaty A1 B paiioHe
YyCTaHOBKM kBapua B n noactpoeyHoro koHgeHcatopa C16 Ha 8-10
MM 1 ovHoin 27 mM. Ha nnate A3 npoBoaa naylime Ha o6Lwumii npo-
BOZ, Me4aTHOM NnaTtbl nepenaveaemM Ha Apyroe Mecto, nnaty A3 Hyx-
HO C OLHOTrO Kpasi MPUMOAHATL HA 2 MM, MOAJIOXKMB LWalibbl, YTOObI
poTOop NepemeHHoro koHaeHcaTopa C3 5-45 nd He uennancs 3a Hee.
Ha mecTe kBapLieBoro retepoanHa cobvpaem cxemy M.

KonpencaTop C3 ycTaHasnmsaemM Ha MECTO NMepeMeHHOro Conpo-
TBnennsa R2 «Ycunenne». MNoactpoeuHsii KoHaeHncatop C3 npespa-
waetcsa B «HacTtp. nnasHo». A R2 ycTaHaenMBaem Ha MeCTO LUTATHO-
ro NOACTPOEYHOro KoHaeHcaTopa «Tembp». Pydka perynsatopa
«TeMbp», BbIHECEHHAs Ha NepeaHIo NaHesb, NpeBpaLLaeTcs B pyy-
Ky «YcuneHue».

[JeTanu pacnonoxeHbl HABECHbIM MOHTAXOM 1 3aMKCMPOBaHbI
TepmonnactoM. OTaenbHble AeTanu BeiNasHbl U3 CxeMbl KBAPLIEBOrO
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reHeparopa u nuLH1e JOPOXKU nevaTHon) N ofiivia flefCpezdin.
MoxHo ynanute ceetoamog, VD2 Ha nnatl R5] GT00paxamimn'mo-
HUXEHWE HaNPSXKEHNS NUTaHUS.

Ecnu He cTaBuTCs 3apa4a nepecTpoiku pagvocTuF Y Fosgem
160 MeTpOBOM AManasoHe, TO OCTABNSETCS NepeMerHSIN K HE s Ce-
Top C3 «Temb6p». Mpun 3TOM AnanasoH nepecTpoiiku coctaensiet 60-
70 kl'w,

BMmecCTO WTaTHOro aHTeHHOro pastayia yarihas uialrl Daltin
CP-50-73MM. JononHuTenbHbIi KoHAeHcaTop cBisn CCB C aHTeH-
HOV yCTaHaBIMBaEM BHYTRW, NDUHAKMBAS HEMNOCDEACTBEHHO HA aH-
TEHHbIA pa3beMm.

Mpwn akcnnyataumy paamocTaHumK (MMetoLWwel BbIXOOHYIO MOLLL-
HOCTb MO NacnopTy Bcero 1 BT) € BHELUHUM yCuUIuTenemM MOLLIHOCTU
(YM) [3] mocturaetcs Tok packadku 250 MA, npu aHoaH 4| Halipsi-
xenun 1500 B.

Ynpaenexune YM Gepetcsa ¢ paguoctaHumm «Kapat-2H» no uenu
+12,6 B B pexxume TX. BblBOAUTCS Hapyxy Yepe3 CBOGOAHbIE KOH-
TakTbl pasbemMa MaHunynstopa X.

MonesHo yctaHoBUTb LmdpoByio Lwkany (LILL), npasaa, BHyTpY Kop-
nyca camov paanoCTaHLmM MecTa MasioBaTo. Hennoxow BapuaHT yc-
TaHoBuTb LILL B 6noke nutanus (BIM), coeanHne kabenem BIM u pa-
OVNOCTaHUMIO.

ABTOpamn HekoTopoe Bpems B kadecTse MM, ncnons3osanach
KOHCTPYKLMS, OnNmncaHHas B cTatbe «BHewHnii «VFO-2» Ha 6ase re-
HepaTtopa oT paanocTtaHumm P107M» [4] co BCTpoeHHOM umdpoBo
LLKAJION.

MpakTnka nokasana, 470 NONE3HO YCTAHOBWUTbL rHE340 BbIXOAA
Ha HaYLLHVKW, MPU UX BKIIIOYEHWW, AUHAMWK MaHUNYASTopa OTKIIIo-
yaeTcs.

Detanun

TpaHauctopsl 1-T2 1 1-T3 Tvna KT315 MoxHO 3ameHnTs KT312,
KT316, KT342, KT368 n T.4.

Katywka L1 copepxut 80 Butkos nposoga MN3BTJ1-2 0,17 mm Ha
Kapkace AMameTpom 5 MM € peppuToBLIM CepagyHukom. MNoacTpo-
€Y4HbIVi CepAeyHVIK, yBENMYMBAET MHAYKTMBHOCTL A0 1,5 pas. MNMogowi-
[eT roToBas KaTyLuka OT TPaH3UCTOPHbBIX KUTaNCKNX MPUEMHMKOB.

Konpencatopsl 8 [T, C1, C2, C3-C6 ycraHosneHsb! rpynnsi M47-
M75 c otpuuarensHeiv TKE nnm cnogsaHble koHaeHcaTopbl Tuna KCO
rpynnel <[>, Ans nony4eHns BeICOKOW ctabunsHocTun MM,

KoHpeHcaTop nepemeHnHoin emkocTn (KME) MOXeT BbITb M06bIM,

AR}
o

CQ FIAMRADIO
% el BF3ayLWwHbIM AnanekTpukoM. MHade TpyaHo bynet
1 0%1yan b BBICUKYyto cTabmnbHocTb MM,

Astopamu npumeHeH KIE ¢ BO3AOyLWHbIM AM3NEKTPMKOM OT pa-
ngeReEn P-123M [5] - o4yeHb HageXHbIN, HA MPUHUMNMANbHON
gxemd [B23M o6o3HadveH C1-17. 310 He NOACTPOEYHBIN KOHAEHCa-
TOp, @ NePEMEHHbIN, NPeAHa3HAYEHHDbIN 4719 4aCTOM HACTPOVIKU, UMe-
HOMUIZ QHEHY XOPORIAN ZOALMMHMK Ha OCU. KOHCTPYKTMBHO POTOP
5W0F0 K LIE MEED FalliA HbIl KOHTAKT C 0OLLMM NPOBOAOM.

Bapwvkan VD1 moxHO npumennTs Tna KB135, KB102, KB128,
KB104, Pene K1 tmna P5C49 mMoxHo 3ameHnTb Ha POC15, POC60
vy Ralld 8o orTinie JF al iy b s 95 A1 MUKPOTYMOep KUTamcko-
ro NPON3BOACTBA!

Crabunuzatop HanpsixeHus DA1 Tvna 78L08 MOXHO 3aMeHWTb
STA( 1/13aTOPOM HaMNpPSXeHWst, COOPaHHBIM Ha ANCKPETHbIX ANeMeH-
Tax.

[J0ononHUTENbHBIM KOHAEHCATOP CBA3K C aHTeHHoW Cca 39 nd Ha
paboyee HanpsixeHne He merHee 100 B.

BbixogHon TpaHauctop yeunutens mowHoct VT1 KT904A mox-
HO 3ameHnTb Ha KT961B nnn nmnoptHeii aHanor BD135.

Hactpoiika

Mpu wratHom KIME C3 3-12 nd, nmetoLLiem 5 cTaTopHbIX NNacTuH
1 6 POTOPHBbIX, JOCTUraeTcs nepekpbiTue nNo ananasoHy 60-70 Ky,
Mpu yctaHoske apyroro KME ot pagnoctaHumm P-123M 5-45 nd
nepexpbITve No ananasdoHy coctasnset 200 kIu.

C1abubHOCTb YaCTOThI 3aBUCUT HE CTOMBKO OT CXEMBbI, CKOJIbKO OT
Ka4eCTBa NpUMeHseMbIX AeTanein n N3roToBeHns.

Bbinn nepenenansl Ase paanoctaHumm. OgnH 3K3emnisp paamo-
CTaHuun, nmetoLLen dukerposaHHyto yactoty 1850 kI'u, n BTOpON
Ha HEM3BECTHYIO 4acTOTy, Y KOTOPOW Obinv yaaneHsl BCe KOHAEHCa-
Topbl KM 1 otcytcteosan keapu, K.

YunTbiBasl, 4TO AeTany PaaMOCTaHLMIA UMEIOT rof, M3roToBIeHNs
1973 n 1974, NpyWNOCh HANTU BLICOXLUNE (NOTEPSIBLUME EMKOCTb)
3NeKTponmMTMHecKne konaeHcatTopsl KS0-16 1 3ameHnTb nx TaHTasno-
BbiMn K53-1A, K53-4 cOOTBETCTBYIOLLMX HOMUHANOB. [TONSPHOCTbL
3NEeKTPOUTUHECKOr0 KoHaeHcaTopa 2-C20 Ha NPUHLMNANEHON Cxe-
Me 1 NeYaTHoM nnate, MAyLLLEro Ha 3 HOXKY MUKPOCXeMbl 2-33 Hyx-
HO NomeHsAThb. MNtocoM Ha 3 HOXKY MUKPOCXEMbI.

Mocne ycraHoBku «BepxHero» MM® HeoBX0AMMO NOACTPOUTL BXOL,
1 Bbixog AM®. Ecim noacTpoeyHbiMM KoraeHcaTopamm 2-C3 n 2-
C7 He ypacTcs 970 cAenaTth, TO HYXHO NoaobpaTb KOHAEHCATOpPbI 2-
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CQ HAMRADIO P
C4 v 2-C6, Bxiou m Ea' |Hmeu7| Ny4 75 METPOB U YCUIUTESb MOLLHOC-
06moTkam M. eT ; H 1 coenaHbl ocTasbHble AopaboTku. Kade-

OCHOBHYIO 136MpaTeNbHOCTb Paamo-

CTBO curHana, npuv UCNoJsib30BaHUN LUTATHOIrO MaHUNynaTopa, Kop-

CTaHuun No cocegHemy KaHmy p H(a-lnTaLLeHVIBaﬂVI Ha XOPOLLO M OTJINYHO.
C orpaHuye
Phc.6 4 '

KoHTypbl yennutens Bbicokow yactoTbl L3C24; L4C26 n L5C30
NOACTPanBaIOTCS, «MOArOHSAeTCS» HeoOxoaMmas nonoca npomnycka-
HUS.

BctpoenHoe cornacytowee ycrpoiictso (CY) L, C1 n C2 He pac-
CHMTaHO Ha NOAKIIIOYEHWE HAPYXHbIX @HTEHH GOMBLLION AnnHbI. B po-
MallHelt paguopybke Ans yenelHoin paboTbl Ha aHTEHHbI GonbLUei
[UMHBI NOCNEA0BATENbHO C aHTEHHbIM MHE30M BKJIOYEH JOMOMHM-
TeNbHbI KOHOEHCATOP CBA3M C aHTEHHOW. Bkntoyaem koHaeHcaTop
nepemMeHHON eMKOCTU C BO3AYLUHLIM AN3NEKTPMKOM OT Beluartesib-
HbIX 1aMMOBbIX MPUEMHMKOB, Hanpumep, 12-495 nd. Yeennunsas ero
€MKOCTb 1 0gHOBpeMeHHO noactpamsas CY, HaxoanM eMKOCTb KOH-
OeHcaTtopa cBa3un. MamepsieM 1 Ha ero MecTo CTaByvM MOCTOSHHbIN
KOHZEeHcaTop.

B wraTHOM rapHnType B ka4yecTBe MMKPOdOHA NCMONb3YeTCs aun-
Hamuk BA Tuna 0,25 'd-10, kayecTBO 3By4aHus curHana B advpe
BMOJIHe xopotuee. JJoBWTbCS yayyLIEHNs CUrHana MOXHO, NPUMEHUB
3NeKTPEeTHbI MUKPOGDOH. O4YeHb XOPOLL SNEKTPETHbLIN MUKPOPOH
«CocHa», BO MHOrOM NMPEBOCXOASALLMIA MMMNOPTHBIE SNEKTPETHUKM.

MepBoHa4anbHO paaMocTaHLMK Bbiv BOCCTAHOBMEHb! M paboTa-
N1 TOMBKO Ha (PUKCMPOBAHHBLIX YacToTax. bbinn cornacosaHsl Nog,

Mo maTepranam AaHHON CTaTby BO3MOXHA Nepeaenka nofobHbIX
paamocTaHumn, Takux kak, «<Kapart-M», «Kapar», «<Huea-M», «Hegpa»,
«Heppa-l».

ABTOpbI BbIpaXaioT 651aroAapHOCTb MHOTVIM PaanoniobuTensam, no-
[envBLUMMCS CBOMMM HapaboTkamm No AaHHOM KOHCTPykumu. Oco-
6as 6narogapHocTs Buktopy UR3LPE v Anekcanapy UT7GZ, nope-
JIMBLLMMCS JIMYHBIM OMbITOM Nepeaenkn nofoGHON paanocTaHLmMm
«Kapat-M» n «Kapat-2H».

Ha puc.5 npuBepeHa npyHUMNManbHas cxema paguocTaHumm.

Ha pwmc.6, puc.7 Bug nevatHbix nnat A1 n A2, COOTBETCTBEHHO,
paanoctaHumm «Kapat-2H».

Jlnteparypa

1. MIHCTpyKUms no akcrtyataummn pagmoctaHumm Kapar-2H. 1984 r.

2. PaguoexerogHuk 1985 r. TpaH3CTOpHbie yeunutenu mMolwHocTn. Mockea u3a. [O-
CAA® CCCP c.144-152.

3. Bepbuuxwii J1., URSLAK, Bepbuuikuii M., US4LP Mepenenka P-250/M/M2 8 TparHcu-
Bep no cxeme URSLAK, xypHan Pagnoamartop 2007 r. Ne6 c¢.48-50, Ne7 c.48-51, Ne8
c.48-52

4. Bepbuukuii J1., URSLAK, Bepbuukuii M., US4LP BHewunwii «VFO-2» Ha 6a3e reHepa-
Topa ot paguoctaHumm P107M. Paavoxo66u 2006 r. Ne4 ¢.31-33.

5. UHcTpykums no akcnnyataumm paguoctaHumm P-123M.
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MowHbie aBTorHBINGHLR iR d6pa3oBaTenn

HanpshxeHusa 24 B
rpy3oBbiX aBTOMO

OcTaBbTe oM - ,qoma B ,qaﬂbHIOIO JAopory 6epute camoe
Heobxoaumoe, n n

M3BecTHO, 4TO 6op Baﬂ ceTb ConblUerpy3Ho aBTOTEXHUKN
UMeeT HanpskeHue He 12 B, kak B IerkoBbix aBTOMOOMIISIX, @ BOBOE
6onblue, T.e. 24 B. B T0 e Bpemsi n1Helika aBTOMOOUIE K -
TPOHWKM paccyMTaHa Ha HanpskeHue NuTaHMs GOPTOBOW CETU Nier-
KOBbIX aBTOMOOWNEN, @ UMeHHO 12 B. Monyymnack BecbMa CTpaH-
Has KapTWHA: BOOUTENW IPy30BbIX aBTO, 6ONbLUErPY3HbLIX aBTOMO-
e3[08B 1 aBTOOYCOB, T.€. «AaNbHOBOMLLMKN», NPOBOASILLME 32 PY-
nem ropasgo 60nbLle BpEMEHW, YeM ApYrue BOAUTENN, IMLLIEHbI HA
npvBanax BO3MOXHOCTbIO NOL30BATLCSA NEPEHOCHBIMU TENIEBU30pa-
MW, MarHuUTONaMm1 1 MNbiNECOCAMK, @ B NYTU XapkvM NETOM - nepe-
HOCHbIM @BTOXONOAWSIbHUKOM. YCTpaHUTb 3TOT Npoben noMmoryTt
yctpoiictea MACTEP KUT: Habop ans camocTosiTensHol cO0pKu
npeo6pasosatens NM1034 v rotosbii 6nok BM2412. Mepsbiii pac-
cyuTaH Ha Tok 3 amnepa, BTopoi - Ha 10 amnep. Mbl Hageemcs,
4TO OMMCAHHBLIE B 3TOW CTaTbe YCTPOWCTBA MOMOryT BOAMTENSIM-
npodecnoHanaMm CaMoCTOSTENIbHO CcAenaTb NONAEe3HbI aBTOMO-
OUNbHBINA NOMOLLHUK U 4yBCTBOBATbL B NyTU cebsl Tak xe koMpopT-
HO, KaK W VX KOJSIJIeram Ha NerkoBbIX CTasIbHbIX KOHSIX.

YTO MOXHO NOAKNIIOYMTb K aBTOMOOUNBHOMY Npeobpa3oBaTe-
nio B aBToOYCe, B rpy30BOM aBTOMOOWMNE 1 B aBTONOE3A€e ¢ 6opTO-
BbIM HanpspkeHvem 24 sonbTta? MNopTaTBHLIN TENEBM30pP, MarHu-

TOMY MW My3blKaNbHbINA LEHTP, aBTOMbLINECOC, XON0ANIIBHUK WK
[axe MOLLHBIN 3NeKTPOKUNATUNBHUK.

Hab6op NM1034 nossonseTt cobpaTb YCTPOUCTBO, KOTOPOE
ncnonb3yeTcs Ans npeo6pa3oBaHUS NOCTOSHHOIO HANMPSKEHUS
24 B B 12 B npu makcumanbHom Toke Harpy3ku 3 A. o cpas-
HEHWIO C JIMHEVHbIMK NPeoBpa3oBaTeNsiMM, AaHHbI UMMYIbCHbIV
npeobpasosaresib 0TAn4aeTcs nosbiweHHsiM KA. Mpeobpaso-

@ﬁ aﬁ%aBT06VCOB n
C OrpaHVI‘-IeHHbIM

tOpwii Caankos, r. Mocksa
BaTesib MMeeT 3alnTy Nno BXxoAy OT NepenoitoCOBKU 1 NO BbIXOAY

T eHns. K MCTOYHUKY nuTanus
BT EH I MBS S
HUTENb C HoMMHadioM 3 A. [Ins obecneyeHnss HOPManbHOro Ten-

JIOBOrO pexvMa YCTPOMCTBO pPeKOMeHAyeTCs yCcTaHaBivMBaTb B
BEHTUIMPYEMOM MecCTe.
LM BUA, YCTPOWCTBA NoKasaH Ha puc. 1, a npuHumnmnanb-
Has cxema - Ha puc.2.

P Pnc.2
+1° ﬁ D& DR1* 3
1HS323 3 4 4 @+
" b 11r
[N o by g s )|
Ny mEls
100508 |, E':"i 2 %=;g z
—_—i - =] o 2
2 | J1uz
G 1 - GND,
TexHU4eckue xapakTepuCTUKU:
BXOOHOE HANPSKEHNE, B ...ooooeeiiiii, 24
BXOJHOE HanpsixeHue, B ..... .12
MaKCVMMasbHbIN BbIXOAHOM TOK, A ........................................ 3
TOK NoTpebneHns Npu NoNHoW Harpyske (He 6onee), A ...... 2,5
pasMep MNEeHATHON MAATBl, MM ...ccoeeeeeeeeeeeeeeeeeeeeeeeeeeeee 50x50

«Cepauem» npeobpasoBartens SBASETCA MHTErpUpPOBaHHbIN
MMNYbCHbIN NpeobpasoBaTenb ¢ 06PaTHOM CBA3bLIO MO HaMpsixe-
Huo LM2576T ¢ noaktoYeHHbIMK K HEMY LiensiMu cTabunmsaumm
1 GuabTpaLmmn BEIXOAHOTO HanpsixxeHns. OH oGecnedvBaeT nony-
yeHune BbIxogHOro Toka fo 3 A. Mpu paboTe Ha MakCUMasbHON
Harpyske xenartesbHO MUKPOCXeMY YCTaHOBWUTb Ha paavatop (B

KOMMNNEKT He

BXOQMT).
*i

Opoccensb
DR1* HamaThbl-
BaeTcs Ha
06bI4HOM dep-
pUTOBOM CTep-
XHe 600HH ou-
amMeTpoMm 8 MM
n annHonm 45 .4
MM: 55 BUTKOB
nposoga 3B
0,5 BUTOK K BUT-

Ky.

Pacnono-
XeHue KoMmno- Pric.3
HEHTOB M pUCY-

HOK NevyaTHOMN nnaTbl No-
Ka3aHol Ha puc.3,
puc.4.

[ns yBenuyeHus Bbl-
XOLHOro TOKa Aonycka-
eTcsq napannenbHoe
BKJIIOYEHWE HECKONIbKMUX
MoAayfnen no cxeme
puc.5. Mpn Takom uc-
nonbL30BaHMK Heobxoam-
MO npeaBapuTenbHO
npu nomolum nopbopa
pesuctopa R1 nobutbea
TOro, 4to6bl PasHOCTb
BbIXOZHbIX HaNPsXXeHWU

| SRS
- .

HE B
m :|||||
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ABTOMOEUNNALHAIN DAEKTPOFIVIKA

1 QWA iKONe-

0.2 0
T <IH aute] oYy Yo PSR bc'))‘ (')fc*’:”_
v nenbHo, Tae-

o s 1 W nana meg AVIER
- GND GNO -3 0,1 B ()" Maycy
; MasnbHbIA Aonyc-

. TAMSL TOKAR Ta-

. I, Bl o@EH T

02 o il

— N ouTe I+ CocCTaBnsaeT:
1=2.5*n[AL roen

NM1034 151

| -t M-

eGhn  GNDeli———I IR nynei, Bkniouae-

MbIX B Mapannesib.
Takum 06pasom, Npu napannenbHOM BKOYEHUN ABYX Npehdoa-
30Bartefiel MakCMmManbHO AOMYCTUMBIA TOK COCTaBuT 5 A, npu
BKJIIOYEHUN Tpex npeobpasosateneit - 7,5 A n 1.4. Pe3ncTopsl
Heo6Xx0AMMO MCMOoNb30BaTb C AonyckoM 1%.

MpeoGpa3oBaTenb HanpsxeHusa 24 B 8 12B/10 A BM2412
O6wumin Bua, npeobpasosatens HanpsxeHns BM2412 (roto-
BbIi K MCNonb3oBaHUo 610K) nokasaH Ha puc. 6.

TexHuyeckue xapakTepucTuKu:

BXOOHOE HAMPAKEHUE ...cooeviiiiiiiiiiiie 20-30 B
BbIXOJHOE HanpsxXeHue ....... .. 12..13B
MaKCUMAJIBHBIA TOK HATPY3KM ..o 10A
(0 T=T o o SRR 190x120x30 mm
=1 o 0,5 kr

MpeobpasoBatenb BLINOMHEH MO CXEME, aHaNOrMYHON puc.2,
HO MCMONL30BaHO 3 NapasesNibHbIX KaHana cornacHo puc.5. B kom-
nnekT BXoauT adPekTnBHbIN paguatop 60/bLuoi nnowanm. Mak-
CUManbHbIA TOK Harpyskm Ao 10 A. MNpu KpaTKOBPEMEHHOM BKO-
YEeHUW JONYCKaeTCs NOAK0HEHE KMIOBATTHOMO KUNATUIIbHMKA C
pabo4mm HanpskeHnem 12 B.

MopknoyeHne npeobpasoBaTens: YepHblii MPOBOL, - KOPMYC;
KpacHbI MPOBOA, - BXOA, +24 B; cuHmiA npoBog, - Buixod, 12 B.

3aknioyenue
Y1066l COKOHOMUTH
Bpems 1 n36asutb Bac
OT PYTMHHOI paboThl
no noucky Heobxoam-
MbIX KOMMOHEHTOB U
M3roTOBNEHUIO nevaT-
Hbix nnat MACTEP
KWUT npepnaraet Habo-
pbl BM2412 1 NM1034.
Ha6op coctouT 13
3aBOACKON MeyaTHON
nnaTtbl, BCex Heobxoau-
MbIX KOMMOHEHTOB U
MHCTPYKLMK No cOopke
1 aKcnyaTaumm.
Bonee nogpobHo
03HaKOMWTBLCS C acCop-
TMMEHTOM Hallen npo-
LYKUUKM MOXHO C MOMO-
«MACTEP KWT-2008» n Ha caiiTe

Pric.6)

weto CD-katanora
www.masterkit.ru.

KynuTb xypHansl «Pagnoxo66w» 1 npoaykunio MACTEP KUT
MOXHO B CleflyloLMX MarasmHax:

MockBa: M-H «<KuM», Ten. 8 (499) 161-66-28, 161-67-28,
e-mail: kimkit@mail.ru .

CaHkT-MNeTepbypr: M-H «Mera-OnekTpoHuka», Ten. 8 (812) 327-
327-1, e-mail: info@megachip.ru .

AcTtpaxaHb: marasuH «<Pagnopetanu», ten. 8 (8512) 60-04-63,
e-mail: radiodetali@mail.ru

YkpauHa: noceintopr «Kegpnnoc» (nogpobHee cMm. ¢.61-63).

Ccblinkn

1. lpeobpasoBatens Hanpsixenns 24-12B/3A - http://
www.masterkit.ru/main/set.php?num=599 .

2. lMpeobpasoBarenb Hanpsixeuus 24-12B/10A http://
www.masterkit.ru/main/set.php?num=1182

CHoBa 0 npumeHeHum cBetoaunopnose. Noa 2008-n.

(OkoHyaHue. Havano cm. B «PX» Ne4,/2008, c.56-59)

Mpexae Bcero xoTenoch Obl ICNPaBUTL OLLMOKY, AOMNYLLEHHYIO B
NepBoli YacTW CTaTbk: MPaBWbHAs MapknpoBka Tenno-6enoro cae-
Topmopa ot Edison Opto 6ynet EDSX-KLC8-C3. Ha ugeT ykasbiBaet
4-9 BykBa B MapKkvpoBKe.

A celyac BepHeMcs K Beniodape (puc.4, cM. Nepsyto 4acTs cTa-
To1). CamMOBOCCTaHaBNMBAIOLLMINCS NpepoxpaHmTens PS201 sawwm-
LLaeT akKyMysTop OT KOPOTKMX 3aMblkaHWii B cxeme. OT0
BAXHO, TaK Kak NOAOOHbIA akkyMynsTop cnocobeH BblaaTb
TOK KOPOTKOrO 3aMblKaHWsi B HECKOJIbKO COTEeH amnep (UM
[laxe MOXHO 3aBeCTW aBTOMOOWb), 1 NOCNEeACTBUS 3TOTO
MOryT 6bITb TSxenble. Ecnm He yaanock focTaTb CaMOBOC-
CTaHaBNMBAIOLLMINCS NPefoXPaHUTENb, MOCTaBbTE OObIYHbIN
BIM-T3.15A. Ha puc.5 nokasaHa anbTepHaTMBHAs Cxema UH-
[mkaTopa paspsaa, HO A5 ee HACTPOMKM HY>XXeH perynmpy-
€MblIli UCTOYHUK NUTaHUS, NOAK/II04YAEMbIV HA BPEMS BMEC-
TO aKKyMynsiTopa, NoACTpoeyHbIM peanctopom RP401 no-
6uBatoTca 3axuranus ceetogmona LED401 npu cHuxeHun
HanpsbxeHus nuTaHus Huxe 10.5 B npu BkmloyeHHOM 6nmx-
HeMm cBeTe.

Tenepb N0 NOBOAY CamMoro akkymynatopa. B KoHCTpykumm umc-
nonb30BaH repMeTuyHbI Heobcnyxueaembii (SLA nnm VRLA no
MeXyHapOOHOM TEPMUHONOMN) CBUHLOBO-KUCIIOTHBIN aKKyMyaSTop
Ha 12 B 7 A - 4. Ceit4ac 1x BbINycKatoT No ABYM pPa3HbIM TEXHOMOr M-
SIM - reneBble (C reneobpasHbiM anekTponutom), 1 AGM (Absorbing
Glass Mat, B BONbHOM NnepeBofe - CTEKN0BONIOKOHHbIE CENapartopbl),
npuyemM BTOpas TexHonorus cuntaeTcs bonee nporpeccmsHon. Ans
Hac Xe, y4nTbIBasi NPUMEHEHVE Ha Belocuneae, NpeanoyTMTeNbHbIM
OyneT UMEHHO NepBblii TUM, HECMOTPS Ha XyALlumne pas3psaHble Xa-
pakTepucTuku. N TyT Hac oxmnaaeTt HekoTopas CIOXHOCTb, MOCKOJb-
Ky MHOrWe BefyLiye Npov3BOAMTENW MOJSIHOCTBIO NEepeLUun Ha Bbl-
nyck no TexHonormn AGM. B Hallem cnyyae MOXHO MCNonb30BaTh U
NX, O[HAKO HECMOTPS Ha pa3peLleHHoe NPON3BONLHOE paboyee no-

FECwA
LT

Bnagumup LLInpokos, r.Kues.

NOXeHWe, BCe Xe XenatenbHO NCNob30BaTh UX TOMLKO 3aLUUTHBIMU
KnanaHamu BBepX, 1 Y>X TOYHO He MCMOMb30BaTb X BBEPX AHOM (Ha
Besiocunenax, rae GbiBaloT 60MblUMe BEPTUKATbHbIE YCKOpeHus). B
No6boM cnyyae nyyiie UCnonb3oBaTh KAYECTBEHHYIO NPOAYKLIMIO N3-
BeCTHbIX drpm. YUASA v Panasonic nokadanm cebs 04eHb XOPOLLIO,
CSB Toxe Hennoxov NponssoauTenb. M nocneaHee kacatensHoO K1c-

FrGG{ LED &of
Thed EED

LED§02
FELLow

Pnc.5|

NOTHBIX aKKYMYNSTOPOB: CPOK UX XW3HM (KOMYECTBO LMKIIOB) 3aBU-
cuT oT rnybuHbl paspsaaa. Mpuv pa3psae Ha 100% (ons 12 B 6atapen
310 o 10.5 B) akkymynsatop npuaeT B HerogHocTb nocne 200 umk-
OB, @ eCnn paspsxaTb Tonbko Ha 30%, To cpok cnyxbbl ByneT Aoc-
Tvratb 1100 umknoB. Tak 4To Yem YalLe Bbl OyaeTe ero noasapskarb
- TeM nyduwe. M B 3TOM ero otnnymne ot 6onee NpuBbIYHBIX HUKENb-
KagMVeBbIX.

MocneaHsst YacTb 3TOM KOHCTPYKLMM - 3apsiiHOE YCTPOICTBO (3Y).
[ns BO3MOXHOCTM 3apsifa OT pasHbiX MCTOYHWKOB BbIOPaH AnanasoH
BXOZHbIX HANpsixeHui ot 9 fo 25 BONLT NOCTOSHHOMO Toka. JTO no-
3BONSET MPOM3BECTMN 3aPSAAKY OT NI0ObIX MCTOYHMKOB HauYMHas ¢ 9 B 3
Awnpo24B0.8 A, HanpumMep OT 610KOB MUTAHUS CTapbIX HOYTOYKOB.
Mockonbky 3apsifHOe YyCTPOMCTBO MMMYNbCHOE, NOTPebnseMblii TOK
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nazaeT Cc POCTOM BXOAHOr0 HanpsixeHns. Anre pliivRafofEisLoman
CneayoLuii: NPpY BKIDYEHUN NUTaHNS HafVc 2 1ER Sapna B pexvivic
ncrodHmka Toka 1.05 A, nocne poctukenns HanpsbxeHus 14.7 B npo-
NCXOOMT Nepexom B PeXvm 3apsaa NOCTOSHHLIM HATIAYEVIEN: B
nocne nageHns Toka 3apsaa Huxke 210 MA ycTponcral ej ek neHe-
€TCs B PeX1M NOAAEPXMBAIOLLEr0 3apsaa NOCTOSAHHLIM HANPSXKEHW-
eMm 13.7 B. Takoi pexum pekoMeHayaT, G0LLItLCTRO BRO3ROAVS
Tenew akkymynsTopos. HecmoTtps Ha SaxyLiyuson cHQixifolims, Hlake
Ha MakeTHOI nnaTte 370 3apsiAHOE YCTPOMCTBO cOBUpaeTcs 3a 1 AeHb,
HaumHaeT paboTaTth Cpasy, M HACTRANRAETCS MPUNOMOLLY BOSLTMET-
pa 3a 1 MuHyTy. K Tomy Zteliqrt 3%E 10 1 &M ) HD (Cnem 30801 S
NOObIX APYrNX KOHCTPYKLEMAX C NOAOGCHBIMU aKKyMySTOPaMu.
Cxema nokasaHa Ha puc. 6. KopoTko onuLLy HasHaveHve OTaesb-
HbIX aneMeHToB. lNpeobpa3oBatesib MOCTPOEH MO KOHCWypELIAn
SEPIC (Single Ended Primary Inductance Converter). Takast KOH®U-
rypauus no3sonseT paboTaTb U B peXvMe MNOBLILLIEHMS, U B peXuMe
MOHWXEHNS HANPSHXKEHWS, XOTS MIaToN 3a 3TO ABNSETCH He O4eHb
XOPOLUWIA K.M.A. (4TO B Crly4ae 3apsaHOro YCTPOMCTBA HEKPUTUYHO).
Mukpocxema IC501 ABNSETCA OCHOBHBIM MMMY/LCHLIM KOHTPOJNE-
pOM, KOTOpbINi 0BecreyqmBaeT CTabMan3aLmIo Mo HANPSKEHMIO U TOKY,
1 ynpasnieHne CunoBbiM KiloHoM, komnapaTop IC503 onpenensiet
OKOH4YaHue 3apsga, IC502 ¢ TpanancTopom Q501 cocTtasnsioT cTa-
GunmnsaTop NuTaHus Yactein cxemsl. Kpome Toro, B IC502 3apeiicTBo-
BaH KOMMNapaTop, KOTOpLIV 3anpeLLaeT paboTy YCTPONCTBA NpW BXOL-
HOM HanpPsPKeHWM Huxe 8 BoNbT. MNpu BKIIOYEHUW BHELLHETO NUTaHUS
1 ero foCTaTo4HOM YPOBHE CBETUTCA 3eneHblli ceeToamon LEDSO01.
B npouecce 3apsana ceseTutcs xentoini ceetoamon LEDS02, npu non-
HOM 3apsiie OH racHeT. Ha mukpocxeme IC504 cobpaH apaiieep 3aT-
BOpa cunosoro kmoyva Q504. Tpanauctop Q505 nepekntoyaeT Bbl-
XofOHoe HanpskeHue mexay 13.7 n 14.7 B, a Q506 oTkno4aeT uenb
JenuTens HanpsXeHUs B OTCYTCTBUW 3apSaKK, AN UCKIIOHYEHNS pas-
psga akkymynstopa depes aToT genutens. Peanctop R521 HyxHO
yCTaHaBnMBaTb HenocpeacTseHHo Bo3ne Q506, nHave HaBOOKM Ha
IANMHHBIA NpoBogA, B 6a3e TpaHaucTopa OyayT BAWSTL Ha BbIXOAHOE
Hanpsbkenue. Ouop D501 3awmiiaeT ycTpoincTBo oT ob6paTHOM no-
NSPHOCTY BXOAHOO HanpskeHus, npu Toke 3 A eMy HyxeH HeboMb-
Lo TennooTeoA,. KoHeuHo 6bino Bkl 3aMaH4MBO NOCTABUTL HA BXO-
[le INOAHBIN MOCT, HO Npu noTpebneHnn 3 A Ha aMoaHoOM MocTe By-
[eT paccenBaTbCs No4TH 6 BT, 4TO NpM3HaHo HenpuemnemsiM. B myk-
pocxeme IC503 3aneincTBOBaH TOMLKO OAVH KOMMApaTop U3 ABYX,
OIMH 13 BXOLOB (N1060I1) BTOPOro komnapaTtopa pekoMeHayeTcs Co-
€[MHUTb C BbIBOLOM 8, Apyroi cBoGOAHLIV BXOZ C BbiBOAOM 4. [ing
HacTpoviku 3Y BMeCTO akkymyfsTopa nogktoyaiot peavctop 150 Om
2 BT, 1 nopgctpoeyHbim peaunctopom RP501 yctaHaBnmBaloT Ha Hem
Hanpsbkenune 13.7 B, kpacHbiin ceetoamog, LEDS02 npy aToM fomxeH

SLITOBAY JNEKTPOHNKA

@A &Rl NGO Takke yoeamuTsesl, HTO NPY NOAKIIIOYEHUN Ha
£ STA0L, pesviciopa 93-43 Oma 5 Bt yepes 2-3 cekynabl LED502 3a-
xuraetcs . Ha aTom HacTpolika 3akaHumBaeTcs. HyxHo Takke obpa-
WTFgHEMAHNE HA HEKOTOPbIE BaXKHble MOMeHTbI. KongercaTtop C511
LOLXKCHAELITE HM3KoMMneaaHcHbln (Low-ESR), Tak kak yepes Hero
TeyeT BeCb TOK HAarpy3ku. M3 Tex xe coobpaxeHnin yCTaHOBEH J0C-
TAFQUHOBHICOKOBOFbIHEMT KOHOAEHCATOP, Y KOTOPOro 60sbLle A0MYC-
TiANAY ELMMIADN EdaLmin HanpskeHns. B aBTopckom BapuaHTe
ycTaHoBneH koHpeHcatop Rubycon cepumn YXF. Ecnn koHaeHcaTop
He NOAXQAWT, Bbl 3TO CPA3y 3ameTure Mo ero Harpesy. BeixogHow
<OHA 2H AT (CH1Rra o 2 [\ KE H| JETb HU3KOMMINEedaHCHbIM. B ka-
yecToe anona D562 moxeT ObITb NpMeHeH anop, LLoTTku ¢ obpat-
HbIM HanpsPkeHeM He Huxe 45 B. B npuHumne 3aeck AOCTATOYHO 3-
amri=n-0ro Avoda, HO aBTop noctaewn gyopd Ha 15 A (TodHee aBa
OvofaHa 7.5 A B 0gHOM KOpryce, MCMOJIb30BaH TOJBKO OAVH U3 HUX)
n3-3a ynobHoro kopnyca. MoxHO Takxe NpUMeHWUTb Hanpumep
STPS1545CT. Opon D503 pomkeH MMeTb [ONyCTMMOe obpaTtHoe
HanpsbxeHne He Huxe 20 B (x0T ny4le B3aTb Takxke Ha 45 B), no
ToKy TpeboBaHus Takve xe, kak n'y D502. [lononHutensHoe Tpebo-
BaHve k D503 - MYHMManbHbI 06paTHBIN TOK NSt UCKIIOYEHWS pas-
paga akkymynstopa, y avonos LLIOTTKM 3TOT TOK LOCTaTO4HO 60/b-
LLIOW, U CUJBHO YBENMYMBAETCS C POCTOM TeMnepaTypbl. TpaH3ncTop
Q504 MOXHO 3aMeHUTL Ha 060 N-KaHabHbIN C HAMPSXKEHNEM CTOK-
MCTOK He Huxe 50 B 1 conpoTtreneHnem oTKpLITOro kaHana He 6onee
0.05 Oma, 06bIYHO Ha TakMe TPAH3UCTOPLI HOPMUPYIOT TOKM CTOKA
6onee 20 A, Tak 4TO He yOMBNsNTECH. YeM MeHblue ByaeT eMKOCTb
3aTtBopa - TeM ny4we. Q504 HyXHO YyCTaHOBUTL Ha HEBONbLLION Ter-
nooteod. Bmecto BS170 moxHo npumennts IRFD120, IRFDO10, 1
BOOOLLLE 34eCb BAPMAHTBLI 3aMEH O4EHb LLMPOKME. HYXHO TONBKO YTO-
6bl LONYCTMMBI TOK CTOKA OblN He MeHee 50 MA, HanpsikeHue CTOK-
NCTOK He Hnxe 25 B. EQMHCTBEHHOE, YTO HaA0 y4eCTb, MaJIOMOLLIHbIE
nonesble TpaHancTopel, Bpoae 2N7000, BeCbMa HyBCTBUTESbHbI K CTa-
TU4eckoMy 3apsay, Tak HTo 6onee onpasaaHO NPUMEHEHVE TPaH3W-
CTOpPOB CpeaHel MOLLIHOCTK Bpoae ykadaHHbixX. [na 3amensl Q506
BMecTo 2SD655E nogoiaeT n-p-n TpaH3UCTOp € HanpshkeHnem Kost-
NIEKTOP-OMUTTEP He Huxe 25 B, TokoM konnekTtopa He meHee 50 MA,
n ycunexnem He meHee 200. Mukpocxema IC504 Tvna IR4428 B sTom
ycTpoiicTBe MoXeT ObiTb 3ameHeHa Ha |IR4426, TC428, TC426,
TC4428, TC4426. VIHOyKTMBHOCTM MCMOMb30BaHbl roToBble. Ecin
KaTyLKa UHOYKTVBHOCTM HAarpeBaeTcs CUIbHO, 3HAUUT oHa paboTa-
€T B HaCblLLEeHNN N HeoBX0AMMO BbiBGpaThb Ha 6oNbLUMI TOK. Y aBTopa
3apsiaHOe YCTPOMCTBO MONy4Mnoch pasmepamu Bcero 90x65x40 mm.

Ecnn xe 310 3Y Bam NOKaxeTcs CAMLIKOM CNOXHBLIM, 3apsixaTb
aKKyMyNSITOP MOXHO OT J11060ro MCTO4HMKA HanpspkeHnem 13.5-14.8
B v orpannyenvem Ttoka 1-1.2 A, HO OKOH4aHWe 3apsaky NPUAETCS
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SLITOBAY JNEKTPOHUKA
yraabiBatb, U He 3a0blBaTb BOBPEMS OTK/OHaTH MCTgERMN dEF o
BbIXOAHOE HanpspkeHne npesbiwaet 13.8 B. 5 S hIg Harpakenns
BPEMS HAXOXAEHNS akKKyMyaTopa Ha 3apsake MOXHO He OrpaHnym-
BaTb, HO NpoLecc 3apsiaa OyaeT NPOUCXOANTL MeANeHHEQEHY Y £
TECTBEHHO, NafaeT yao6CTBO MCMONb30BAHUS.

Kctati, npu npumeHeHnn cxemel pyc. 3 Ha Benocuneae, a He Ha
CKyTepe M MOTOLMKIIE, €€ MOXHO HEMHOER, YNPASTIEL: AAN2AaTGrg
C103, R109, DZ101, Q102 MOXHO He yCTanaRAMBATS, bl Qi HES LT
Mukpocxembl IC101 coeanHUTb € 06LLMM NPOBOAOM, @ BMECTO 3MMT-
TepHOro nepexopa TpaHauctpopa Q102 enaate auon 1N4148 voun
nofo06HbIN, B Hanpasnennn o (1183 K vbia0 1t & vl 11 (S C Kbk
ObIn aMUTTEpPHBIV Nepexop). Lienouka co ¢rabunnTpoHOM BbIMOSHS-
na 3awmTy 3ateopa Q103 npu npumeHeHnn npeobpasoBaTens Ha
TPaHCMOPTHbIX CPEACTBaX, rae B GOPTOBOV CETU BO3MOXHBIA KM
Bbille 16 B OT cuctembl 3axuranms.

W eLie 00HO HeBosbLLIOE 3amedaHre. B 3aBMCMMOCTM OT BLICOTHI
YCTaHOBKM W yrna HakoHa ¢apbl 61nxHero ceeta Al Hee MOXeT
NoHafo6WTLCS ONTUHecKas cucTeMa IMBO C OBasbHBIM JTYHOM U yr-
namu 50 rpagycoB no ropusoHTanu 1 15 rpagycos no BepTvKanu,
1BO C KPYrNbiM Ny4oM ¢ yrnom 45 rpanycos. MNepeas MCnonb3yercs
NPV HX3KOW yCTaHOBKe ¢apbl (BO3e Koneca, uin faxe Asyx dap Ha
350-500 MA no 6okam ocv Koneca), BTopasi Npu YCTaHOBKe BhbilUe,
BM/OTb A0 PyAns.

Tenepb noasenemM HebGOsbLLOK UTOr. UTak, NoTpaTB HEKOTOPOE
KOIMYECTBO 3/1IEMEHTOB 1 [1BA AHA HA MaKy, 4TO Xe Mbl Moay4nnm?
Benodapy 6nmxHero ceeTa co cneumanbHol KoHdUrypaumei nyya,
XOpOLLO OcBelLLatoLLyto gopory B6aman Benocunena. Mnoc dpapy
[anbHero ceeTa, CNoCOBHYI0 OCBETUTL MECTHOCTbL Ha PaCCTOSIHAM A0
30 meTpoB (a peanbHO B MOMHOM TeMHOTe rae-10 4o 90 MeTpoB).
3T0T KOMMNEKT crnocobeH paboTaTb Nocne 3apsaku 6-7 4acos B pe-
Xume BnnXHero v ganbHero ceeta, un 6onee 15 4acos B pexume
GnMKHero ceeTa, U NO3BOAWT BaM NOAAEPXMBATL B TEMHOE Bpems
CYTOK MPaKTUHeCKN OHEBHbIE CKOPOCTM ABuxeHns. COOTBEeTCTBEH-
HO, OBYXAHEBHbIE BENONOXO0Abl BEIXOAHOIO [HS He CTaHyT npobne-
MO, NO KparnHel Mepe, Mo 4acTu OCBeLLeHns. A KpOMe TOro, Hanu-
4me APKOro rosIOBHOIO CBETA HE MO3BO/IMT BAM OCTaTLCH HE3AMEYeH-
HbIM KaKvM-HUOYAb NEeLLeX0oAoM, XenatoLwym nepeinTy Aopory nps-
MO nepeq, Bamu. U naoc nmeem BO3MOXHOCTb 3apsixaTb BCe 3TO
XO3ACTBO OT PA3NNYHBIX MCTO4YHNKOB.

XoTenoch CPaBHUTL 3TO KOHCTPYKLMIO C KaKUM-HUOYAb NPOMBILL-
NIeHHbIM U3AEeNEM C NMOXOXMMM NOTPeOUTENLCKMM CBOCTBAMMU, HO
HU4ero NoAo06GHOro Noka 0BHapYXMTb He YAAN0Ch, Tak YTO 9KOHOMMU-
yeckas 9PDeKTVBHOCTb CAMOCTOSTENILHOMO M3rOTOBIEHNS HA Ceroi-
Hst pasHa 100%. Ecnv Bbl 3HaeTe NoAoGHbIE MPOMBILLIEHHBIE MK
camopenbHble 06pasLibl, YHepkHWUTE Napy CTPOK HAa MHTepHeT-Popy-
Me XypHana «Pagnoxo66u».

Tenepb paccMoTpUM Ciyyaid, Koraa B pagmoniobmTensCkom Xo-
391ACTBE He 0Ka3a0Ch HYXHOM MUKPOCXEeMbl UMMY/IbCHOrO CTabun-
3aTopa, HO eCTb ApYras C Tem xe GyHKUMOHANBbHLIM Ha3Ha4YeHeM.
Mpexne Bcero, ee Hy>XHO BKIIIOYNTb B peXMMe cTabunmaaumnm Toka,
1 KPOME TOr0 YCUAUTBL CUrHanN C AaT4MKa TOKa A1 COXPaHEHWS BbICO-
Koro k.n.n. Kak ato cgenatb - nokasaHo Ha puc.7. 3oecb U601 -
VNMEIOLLMIACS MMNYJbCHBIA CTabunmnsaTop B CTaHAAPTHON CXxeme BKITio-
YeHus, KpoMe AenunTens obpatHoN cBa3n. MNpeanonoxmm, 4To ans
LED601 Tpebyetcs pabouunii Tok 1 A. Beibrpaem patymk Toka R601
HomuHanom 0.22 Oma. Mpu GonbLUeM 3HaYEHMM YBENMYMBAETCS pac-
cevBaeMasl Ha HeM MOLLHOCTb MPU MEHbLUEM - YMEHbLLIAeTCa nage-
HUe HanpskeHWst, NPUBANXasACh K HANPSXXEHUIO CMeLLeHus onepa-
umoHHoro yeunutens. MNpu Toke 1 A Ha paTunke Toka OyaeT najatb
220 mB. JonycTtum, 4TO HanpsbkeHe 06paTHOM CBA3M MUKPOCXEMBI
nuMnynbcHoro crabunmaartopa 1.25 B. Toraa koadppuumeHT yeune-
Hus kackapa Ha ICB601 nomkeH 6biTh 1.25/0.22=5.68, COOTBETCTBEH-
HO k03apPpurLMeHT penenns nenutens R603, R604 nomkeH 6bITb 5.68-
1=4.68 (HenHBepTUpYIOLLEe BKIO4eHNe). BoiGrpaem R603=4.7 kOm,

RN GROR ST Lenb Koppekumn, Heo6X0aMMas B HEKOTO-
pbx CIyHaxix- Eglin'satua cxema paboTaeT cTabunbHO, He0BX0ANMO-
CTV B KOPPEKLMM HET, AOCTATO4HO 3aMKHYTb nepemMbidky J601. Ecnn
KB WEMQZTBTEYST NapasnTHas reHepauyms Ha cybrapmoHvKax 1 T.4.,
TCHOCBR0 VML OyaeT A06aBUTL KOPPEKLIMIO, HOMVHABI ANIEMEHTOB
NPWAETCS PaccynTLIBaTh B KAXXOOM KOHKPETHOM Ciyyae unm noaom-
DaTEOKAIQDMEHT 3bHY. KCEATU, Npex/ae Yem BBOANTb KOPPEKLIMIO,

NOXUCLEOL bl TEESMPe i Tb @MKOCTb BEIXOAHOMO KOHAeHcaTopa
crabunusaTopa, niam nonpoboBaTh NPUMEHUTL HU3KOUMMNEAAHCHBIN
KoHaeHcaTqp. B kayectse IC601 Heabxonmmo npumensite QY ¢ oo-
UYOEAMBIN, SRS ZOHONYBX TE I WL BIIY TEHBIX HANPsXeHUi 1o M-
HYCOBOroInTaHus, aTwiv TpeboBaHWSAM YA0BNETBOPSIET, HAaNpUMep,
LM358. Ecnu e ncnonb3dyeTtcs HU3Koe NUTaloLLLee HanpsixeHne, To
HI oGl [1ManasoH A0 NCTOYHUKA MUTAHUS 1 B NIIIOCOBYIO CTOPO-
Hy, TaK Ha3biBaeMble Reel-to-Reel OY. U HexenaTensHO NpyMeHsTb
MMKPOCXEMbI MMMYJIbCHBIX CTAOMIN3ATOPOB C HaNpsbkeHeM obpaT-
HoVi cBs3u Gonee 1.5 B, Tak kak MOXHO NoNacTs B CUTyaumio, Koraa
BXOLHOE HanpsikeHve yxe [0CTaTo4HO NSt 3amycka ctabunmsaro-
pa, HO HeAOCTaTo4HO Ans NuTaHua OY B Lenu cnexexuns no obpat-
HOW CBA3KM. Takoe MOXeT NPOM30NTU NPU MPUMEHEHNN MUKPOCXEMbI
crabunusaTtopa ¢ HanpspkeHnem obpaTtHoi csasu 5 B, Hanpumep
LM2596T-5.0, n BxogHOM HanpsixeHun 4.6 B. Mpu atom ctabunmnsa-
TOp YyXXe 3anyckaeTcs, HO HanpsixeHve Ha Bbixogde IC601 He MoxeT
LOCTUrHYTb HEOOXoaMMbIX ana ctabunusaumm 5 B, koadduumeHTt
3anoHeHns MakcmareH, v Tok Yepes caetoamon LEDG01 B Heckonb-
KO pas3 npesbilLaeT Tpebyembiii. YToObI 3TO UCKIIOUNUTB, HYXHO B Ta-
KoM cny4yae nmbo npumennTs LM2596T-ADJ, nmbo fnob6aBuTh Lienb
GNOKMPOBKM MPY BXOAHBIX HAMPSHKEHWSIX HUXKE 3HAYEHWs, PAaBHOrO
(5B + napeHve Ha BbixogHoM kackage 1C601). Kcratn, penutens
R608, R609 Takxe BbINOMHAET 3aLUMTHYIO HYHKLIMIO, MPU Hevncnpas-
HocTu unu oteyTeTeum IC601 oH Gnokupyet ctabunusartop. Paccyu-
TaTb €ro NPOCTO, NPV MaKCMMasIbHOM BXOAHOM HanpskeHUn Ha BXO-
[le YCTPOWCTBA, Ha ero cpefHel Touke AO0MMKHO BbiTh HanpskeHne
HEMHOr0 MeHbLLIe MaKCMMaJIbHO AONYCTUMOro Mo Bxoay FB ansg muk-
pocxembl cTabununsatopa. MNpu HopmanbHoM paboTe 3TOT AennTenb
LUYHTUPYETCS HU3KUM BbIXOAHLIM conpoTtuenexnnem IC601, n Ha pa-
60Ty CXxeMbl He BIMsET. U elle BaxHOe 3amevaHue: npu 1Crosb30-
BaHUM CTabuNM3aTOPOB C BLICOKOM YaCTOTOW NepekoyeHns Heob-
X0AMMo rcnonb3oBaTtb OY ¢ 6onee BbICOKUM 3Ha4YeHNeM Npov3Be-
[EeHVS YCUNIeHNs Ha NMonocy NPOMYCcKaHus, MHave MOXeT ObiTb Heyc-
To4mBas paboTa CxeMbl C Napa3nTHLIMU reHepaLmsmm. CBs3aHO 3To
C TeM, 4TO XOTb TOK Yepe3 CBETOAVOA, NPAKTUYECKN NMOCTOSHHBIA, HO
Anst paboTbl UMMYNLCHBIX CTabMNM3aTOPOB HEOOXOAMMO NepeaaBars
BCe Ny/bCaLyu Toka Ha Bxod, 06paTHoi ¢eszn. Haiitn OY ¢ HyXHbIMU
napameTpamu HenpocTto. [eno B Tom, 410 gocTynHele OY ¢ 4acto-
TOW €AVMHUYHOTO yeuneHust 6onee 1 MM, He NO3BONSIOT NPUGAMXKATLCA
K OTpULaTENBLHOMY NUTaHMIO, YTO TpebyeT NGO OpraHM3aumnm oTpu-
LiaTesbHOro MCTOYHMKA MUTaHs, MO0 NepeHoca AaT4mka Toka B niio-
COBOW («ropsiumii») NpoBof, cBeToanoaa. Kpome Toro, MMHMMansHoe
HanpshxeHne NUTaHWS y CKOPOCTHbIX OY 06bi4HO 8 B (Man +/-4 B),
yTo TpebyeT HNOKMPOBKM PaboTkl cTabunmnsaTopa, eCiiv BXOAHOE Ha-
npsbxeHve Hike aToro nopora. Kak BapuaHT, npu Yactotax 6onee
200 KI"u, MOXHO nonpo6boBaThb NPUMEHUTL NOCNEeA0BaTENbHO ABA Kac-
Kaga ycunenusi, ncnonb3osas o6a OY mukpocxemsl LM358, v pae-
HOMEPHO pacnpenenuB ycuneHne mexay Humu. (Ho aTo Bce oT 6eg-
HOCTU, NyuLle, KOHEYHO, CHavana novnckatb CreLmann3vpoBaHHyio
mukpocxemy aparisepa LED, Hanpumep ot Melexis, Texas
Instruments, Linear Technology, National Semiconductor nnn ST-
Microelectronics).

Ewe nossunace nonesHas nHdopmaums OT KMeBCKON GpUpMbl
«JlloMeH>», yNMOMSIHYTOIN B NEPBON HacTu CTaTbu. TaM NosSiBUAKCH ro-
TOBble MOZY/IM C OOHMM, TPeMs 1 LWeCTbI0 cBeToanoaamm Luxeon
Rebel, yxe npuvnasHHbIMK K TEMN0OTBOAALEN noanoxke. dddek-
TUBHOCTb Y cBETOAMOA0B Rebel Becbma BbICOKas, nNpu 3TOM LeHa
HeBenmka. A Ternepb MX MOXHO Npu-
MEHSITb U B IIOOUTENBCKNX KOHCTPYK-
upsiX, paHblle 3TO OblNo 3aTPyAHM-
TeNbHO M3-32 HEBO3MOXHOCTU Pyu-
Hol nanku CL, aToro Tuna. Bug mo-
aynen nokasaH Ha doTorpadusax
puc.8 v puc.9. Kpome T0ro, Ckopo
[oMKHbI nosiBuTCs B Knuese ceeToay-
oabl Luxeon K2 c TtexHonorvewn
TFFC, y koTOpbIX CBETOOTAAYA pac-

Ueng
RGOS

TeT [OCTATOYHO MPOMOPUMOHANIBHO

Papunoxobbu 5/2008

MoanucHon nHaekc Ykpnoutbl 74221, PocnevaTtn 45955



opHoro C/1 cBeToBOI
HOTO
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puc. 10. 13 ocobeHHO-
cTeW - ABOHOE NMuTa-
HWe, OT BC]H|eH(loro
MCTOYHMKA HAMPSKEHM-
em o1 3 0o 5 B unm ot
BHELLHEr0 akkKyMynsiTo-
pa HanpsixeHvem 6 B,
aTaioKe nepeKioyeHne
TOKa CBeToAMOoAa Ha
100 nnm 350 MA. B 3a-
BMCMMOCTU OT BXOLHO-
ro HarnpsbkeHus cxema
paboTaeT kaK NoBbILLa-
IO U KaK MOHMXa-
lowunin npeobpasosa-
Tenb 6narogaps nHeep-
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SLITOBAN JNAEKTPOHNKA

eHnn anemeHToB. IC701 - KOHTpONEp UMMYb-
J'Iﬂ IC702 - ycunutenb curHana obpaTtHol CBA3N
(BTOpOW OY He NCNoNL3yeTCs, ero MHBEPTUPYIOLLMIA BXOL, COeOVNHS-

(FI a OM, @ HEMHBEPTUPYIOLLMIA ¢ 06 MM nNposoaom), IC703 -
P NOHWXEHUS Hanpqxenmq MUTaHWS BHYTPEHHErO UCTOY-

HUKa HUXe ,u,onycmmoro npv aToM POHAPb HAYMHAET MUraTb C Yac-
1/1 9T0 cUNOBOI KN4 NpeobpasosaTens,
umn nHeepTopa. MNoacTpoeyHsIM pesncTo-
pom RP701 HaCTpaI/IBaIOT cpa6aTb|BaHv|e KomMnaparopa npu Hanps-
D701 noboi Ha Tok 350 MA,
ﬁ npm HeoBbX0AMMOCTUN 4acTo
OCBeWaTh yaanetibie npenmeTbl unn Ha 45-80 rpagycos npu uc-
no/b30BaHNK B BbiTy. SW701 Brto4aeT nuTaHue ycrpoiictaa, SW702
yaeT Tok ceeToamoaa. Mukpocxema IC703 Trna LP2951 6e3
[ONONHUTENbHBIX LMPPOBBLIX MHAEKCOB. [Mpu ncnonb3osaHum LP2951-
3.3 Hy>XHO ByZeT 3HAUNTENBHO N3MEHUTL HoMMHaNL RP701, R711.
Ecnu Bbl 6yaeTe MCMoNb30BaTL 3TOT GOHAPbL AAIMTENBHO (Hanpu-
Mep oA, 3emrielt), TO B Ka4eCTBE BHELLIHErO MCTOYHMKA MUTAHWUS MOX-
HO NPUMEHUTb FrePMETUYHBI CBUHLIOBO-KVUCOTHBIV aKKyMynsiTop Ha
6 B 3.5 A - 4 unu 610K 13 NSTU HUKENb-KaAMUEBBIX aKKyMySTOPOB. A
MNPV UCMONb30BaHNM B JOMALLHEM XO3ACTBE (KaK NpyMep - A5 NoA-
CBETKM MeCTa CBep/ieHVst NepdopaTopoM B HYLLIE CTEHbI), M0 MOX-
HO NTaTb OT TPEX BCTPOEHHbIX HUKESb-KaAMMUEBBIX UV HUKENb-TNA-
PUOHBIX aKKYMYSTOPOB, MO0 OT TPEX ralbBaHNYECKMNX 3/IEMEHTOB.
["anbBaHW4eCKMe aneMeHTbl OMKHbI ObITb LenoyHble (Alkaline), no-
CKOJIbKY Y CONIEBbIX HE TOMIbKO HUXE €MKOCTb, HO U HAMHOTO BbiLLIe
BHYTPEHHee conpoTueneHve. BoobLue npu Tokax notpebnexns 6o-
nee 150 MA Hapo 3a6bITb NPO Cy-
LLIECTBOBAHWE 3N1EMEHTOB TUMOoPas-
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Tupytowern tononoruun. Mpu
NPOEeKTUPOBaHNM 3TOr0 GOoHa-
pS NPYLLIOCE NONTU HA HEKO-
TOopble KoMnpomuccel. Ons
BO3MOXHOCTU paboTbl npu
CHVDKEeHUW HanpsbkeHus 1o 3 B
npMMeHeHa MuKpocxema
MC34063A. OgHako 31O BbI-
HYOWI0 UCNONb30BaThb HU3KO-
OMHble Pe3nCTOpPbI B Lienu 3aT-
BOpa KJIIO4EBOr0 TPAH3MCTO-

£ f
R¥ax fak awing

pa, YTO HECKOJNbKO YXYALIMIO
K.n.A. cxembl. Kpome TOro,
onaTb Xe A1 BO3MOXHOCTM
pab6otsl 0T 3 B npuLunock npu-
MEHWTb HU3KOMOPOroBble Mo-
neBble TpaH3ucTopsbl. Ho no-
CKOJbKY Y HUX MaKcMManbHoe
HanpsixeHne 3aTBOP-UCTOK
Bcero 12 B, Henb3s gonyckartb
nuTaHne 3Toro GoHaps oT nc-
TOYHMKA HanpsbkeHnem Gonee
10-12 B. BO3MOXHbIVi BApUaHT
KOHCTpYyKUMW TennooTsoAa
ona C[l, nokasdaH Ha puc.11. |
Takon TennooTBOA, NO3BONSET |
6e30nacHo fmnTenbHo pabo-
TaTb NPY MOLLIHOCTU Ha CBETO-
avope okono 1 BT.

mepa AAA nnmn AA € conesbIM anek-
TPOMNTOM, €CAM Bbl HE XOTUTE A0-
BOJILHO 3HAYUTESIbHYIO YacTb U 6e3
TOro HeBOMbLLION EMKOCTMN TEPSTH HA
NX BHYTPEHHEM COMPOTUBIEHUN.
KoHe4HO ansi cepbesHbix Noa3em-
HbIX BbI1IA30K 3TOT OHAPb HE roanT-
Csl, TaM JOnXHa OblTb MOSHOCTbIO
repMeT1yHast KOHCTPYKLMS BpOAe
LLIAXTEPCKUX, 63 BCAKMNX Pa3beMOB,
C BbICOKOV HAA@XHOCTbIO U pe3ep-
BMPOBaHWeM, a A1 3TOro BapuaH-
Ta 6bln B3AT KOPNYC 00bIYHOMO Ae-
LLUeBOro KUTamckoro gpoHaps. Tem
He MeHee nosiyymnacb yaobHas
Bellb /19 MPUMEHeHVs B ObITy MPU CTPOUTENLCTBE MM PEMOHTE,
unun nNpu pabote ¢ MeNKMMKU YCTPOMNCTBaMM Ha paboyem cTtone. A
Takke 4ns paboTsl B kKabenbHbIX KONoALUAX NPy CBapKe OMTUHECKNX
kabenei.

Hy 1 Hanocnenok xoTenock Obl ckadaTb BOT 4TO. ABTOP He npu-
3bIBAET K KOMMPOBAHMIO OAVH-K-0a4HOMY. Hao60poT, B 3aBMCMMOCTU
OT MMEIOLLMXCSH KOMMIEKTYIOLMX U HANMYMs JONONHUTENbHBIX TPpe-
6OBaHWI K YCTPOMCTBY, HACTOSLLMIA PaAMONIOOUTENb MOXET U 40N~
XeH TBop4eckv nepepaboTtatb cxemy. IMEHHO NO3TOMY OCHOBHOW
yrnop B A,@HHOW CTaTbe cAenaH Ha MHPOPMALWOHHbIV MaTepran u Ha
CXeMbl, KOTOpble AEMOHCTPUPYIOT OBLLME NPUHLMMLI M naen. A nab-
LUe - NONHbIV NPOCTOpP ANst TBOpyecTBa. Hanpumep, 3aMeHnB Genbilii
CBETOAMOA, HA MOLLHBIV MHPPAKPACHBIN, Mbl NOSTY4UM NOACBETKY AJ19
NprBOPOB HOYHOrO BUAEHUS. TONBKO HAAO Y4UTLIBATB, YTO A1 0ObIY-
Hbix [MHB HyxHO ncnons3osaTtk VIK-cBeToAMOA! C ANMHONM BOSHLI 850
HM, Torga kak ans undposbix MHB 06bl4HO Mcnonbaytotea CL Ha
940 Hm. MNepeble umetoT mapkuposky EDEI-1LA3, a sBTopble EDEN-
1LAS, ny Tex n y apyrmx MmakcumansHbli Tok 700 MA, nagexve Ha-
npskeHns okono 2 B. Hy nnu nprMeHss anemeHTsl, paccynTaHHbIe
Ha GonbLUKe YCKOPEHWS, MOXHO CAenaTh TakTu4yeckuii GpoHapb, Ta-
KoV GOHapb AOITKEH BbIOEPXMBATL MMMYSLC OTAAYM OPYXMS, K KOTO-
pomy kpenuTcs. B obuiem, BCe B BalLMX pykax, Aep3aiiTe - U y Bac
BCe Nony4nTcst. Bpems naet, v ecnu ero ynyckatb, TO MOXHO Tak U
0CTaTLCs CreLManncToM-TeEOPETUKOM, KOTOPbIN Na3uT B KNaA0BKY C
3AIOKEHHOM CrINYKOA. M 3T0 kacaeTcs noboi 06nacTy TBOpHECTBa.

NcTouHnkun nndopmaumm:

Mpv NoaroToBKe cTaTby ObINN UCMONL30BaHBLI MaTEpUasbl GUPM-
npov3BoanTeNeil COOTBETCTBYIOLLMX KOMMOHEHTOB, a Takxe MaTe-
puansl n3 cetm MiHtepHet - GopyMoB BnagenbLes doHapew, no se-
nocunegHoOMy CBeETY, a Takke pa3paboT4YMKOB SNEKTPOHHBIX YCT-
poWcTse

PRl
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AL E
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MUKPOKOHTPOANANERS

MquoxoquonnHﬁWyBﬁpHaHie

(Mpononxexne. Hayano cm. «PX» Ne2/2008, c.46-49, Ne3, c.47-50, Ne4, c.45-47)

B npeabiayiyeli ctatbe yukna («PX» Ne4/2008, c.4)l§)¥
BOAWIIOCH TECTUPOBaHWE Ancraes 0T MobubHoro TenegoHa Nokia-

6100. BTopbiM kaHAMAATOM Ha npmmeHercj /\00
HOM ayauoycunuTene siBAseTcs Aucrien 0 0

Ha Siemens-S65. Y Hero n pasmep akpaHa 6osblue, U LBEToBas

ramma Lmpe, v KapTuHka rp. P
Hue npoute. OHako u ueHa ﬁaﬁﬁﬁmﬁ W G‘ ﬂ K.

CTaTto4Ho.

K
"epmaHckunin KoHuepH «Siemens AG» B 2005 roay nepeM)y-C &ém

4nn NPOM3BOACTBO CBOMX MOOWMIIbHBIX TenedOHOB TanBaHbCKON
$upme «BenQ», o atoro 3aHnmasLuerics XXK-mMoHMTOpamm u ne-
pUdEPUNHON KOMMNBIOTEPHOM TEXHUKOW. Tak Ha4yancs Bbinyck Mo-
nenev ¢ TOproBoin mMapkor «BenQ-Siemens». Hapsiny ¢ HOBbIMU
nnatpopmamun EGold, SGold2, Qualcomm, TIl, octanuce u npe-
XHve annapaTbl MnHerikn SGold, 6a3upyiowmecs Ha TenedoHax
Siemens-S65/SK65/SP65/SX65/M65/CX65/CXT65/CXV65 nnn
cokpalleHHo Siemens-x65. Y10 ux ob6begmHsieT - 3TO OAHOTUM-
HbI uBeTHoN TFT-aucnneri no ueHe, akBmuBaneHTHon 15-30 USD.
MprmeyaTenbHo, HTO «MO3roBbIM LUTYPMOM>» B IHTepHeTe yaanoch
BbISICHUTb CUCTEMY €r0 KOMaHZ, a 370, COrNacuTeChb, 04eHb BaXHO
ans pa3paboTyHmKOB.

PasHoBuAHOCTM gucnnees, NpUMeHseMblx B Siemens-x65,
nokasaHbl Ha puc.26. Bce OHV MMEIOT MAEHTUYHbIE rabapuTHbIe U
npucoeauHuTeNbHble padmMepbl, OAMHAKOBbIE CTPYKTYPHbIE CXEMbI
(pmc.27), TOXOeCTBeHHbIi Habop curHanos (ra6sa.5), 132x176
nukcenei, 65536 LBeTOBLIX OTTEHKOB. OTNN4YMe 3akno4aeTcsa B
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Ceprevi Piomuk, r.HepHuros

Mpumeyanue

La /

RS JlaHHble

B LPH88 otcyTctBYyeT

RHO 3anasTh Kk copocy MK

K3 /CS BbIB0Op kpucTanna HW3kuii akTUBHBIV YPOBEHb
TakToBbIV CUrHanN SPI (CLK, mo 13 MT'w)

T [aHHble SPI (MOSI, "macTtep” MK)
6 2V9 MuTtaHue ocHosHoe| 2,8...3,0 B / 2 MA (B cpeaHem)
7 GND O6wnit "3emnga”
8 1v8 Mutanne aopa B LS020, LPH88 otcytcTeyeT
9 LED+ Mnioc noaceeTkm +10...+11 B / 3...20 MA
10 LED- MwuHyc noaceeTku Tpwu "6enbIx” cBeTOAMOMA

TUNEe KOHTPONiepa, HaxoAsLLerocs BHYTPM Ha neyaTHOW nnate
(Ta6n.6).

BHUMaTeNbHbIN YTaTENb MOXET 3aMETUTb, H4TO HA CTPYKTYP-
HOI CXeMe HeT HM OOHOr0 BbIXOAHOrO curHana. A Kak xe torga B
MoOUNbLHOM TenedoHe onpenenseTcs pasHOBUAHOCTb aucnnes?
Hapn 3TMm BONpoCcoM niogoTBOPHO pasmbIlwnaaun Ha popyme http:/
/electronix.ru/forum/index.php?showtopic=16563&st=0. Bblagu-
HYTO HECKOJIbKO rMnoTes, n3 KOTOpbIX
Hanbonee BepoSATHON ABnseTCS Ta,
4TO aHaNM3UPYIOTCS BHYTPEHHUE CO-
npotuenexuns. Hanpumep, B LS020
mexpy BbiBogamun /CS n RS nmeet-
¢ HaBecHoi pesucTtop 100 kOm, B
LPHB88 - Takoi xe peancTop, HO Mex-
ny seiBogamu /CS n DAT.

MapkrpoBka Ha3BaHusa gucnnes
HaHocuTCS Ha 06opoTe Kopnyca, no-
aToMy npobnem ¢ naeHTudnkaumen
(B otnnume ot Nokia-6100) He BO3HM-
kaeT. [pyroe neno, 4To CUCTEMbI KO-
MaHf, y KOHTPOAIEPOB Pe3KO pasnu-
4alTcs. BOT 1 NOSBNSIOTCS HIOAHCHI,
CBSI3aHHbIE C TeM, 4TO PSO0BOMY aM-
6epaepy (cneupanucty B obnactu
MukpokoHTponnepos u NMJINC) nona-
[aeT B PyKM OVH 13 TPEeX BapUaHTOB
avcnnes. Kakov UMEeHHO, 3aBUCUT OT
HacTpoeHus «Ee Bennyectsa Teopuun BepostHoctu». Hayas no-
NCKN NpOrpaMMHOro obecneyeHuns, 4enoBek noceLLaeT CanTbl, rae
«MO KOCTOYKaM» pas3obpaHbl AUCTIEN, HO, K HECYACTbIO, APYroro
TMna (KOMy Kakow U3Ha4vanbHO O0CTancs).

MpepBapuTenbHOE TECTUPOBaHUE AyCres NPOLLE BCEro Bbl-
NOSHUTbL Ha POAHOM MOOUNbHOM TenedoHe. Has3BaHne KOHTPON-
nepa npu 3ToM 3Ha4eHNs He MeeT, NOCKOJIbKY OH B CUCTEME On-
penensieTca asTomaTuyeckn. Ecnu TenedoHa HeT B Hanuuue, TO
ero MOXHO NonbITaTbCs OA0MKMTL Y Apyra. Mpasaa, nocnenHero
npuaeTca yoeamTb, YTO LWECTb BUHTOB C YHUKANIbHBIMU FOI0BKa-
MW, KOTOPble OTKPbLIBAIOT AOCTYM K AUCNAEI0, €CTb YHEM OTKPYTUT,
He copBaB pe3b0y. B kpaliHem cnyyae, UCNONL3YIOT TOHKME NoC-
KOrybubl U ymenble pyku, nNpeasapuTesibHO NasibHUKOM cnerka
Harpes BUHTbI (akkypaTHo!)

[ns BHeLHero TeCTMpOBaHUS AMCNNEEB MAgabHO NOAXOANT
komnbtoTep. Ha ctpanuue http://cprime.110mb.com/lesson/0201/

EEm 0

Avcnnei Koutponnep Liens "2V9" Lens "LED" Datasheet
LS020xx Sharp LR38826 2,8...3,0B/1,3...3,6 MA 12 B / 15 MA (max) http://www.icany.cn/doc1/LS0208UDO06.pdf (457 KB)
. ) http://www.mikrocontroller.net/attachment/10916/
LPHB88xx Hitachi HD66766 2,2..3,6B/0,48...06 mMA | 10...11B/5...20 MA HDB6766-10.pdf (907 KB)
) http://213.134.203.22 /~kostik/AVR /pdf/
L2F50xx Seiko Epson L2F50xx 2,7..3,0B 12 B / 48 MA (max) L2F50.datasheet.pdf (662 KB)

o
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1-6.php pasmeLuaetcs LPT-npoexT Urops LI k¢ ngh3Birdliefimpiizx Nion,
ancnnen LS020. C nomoLbio nporpammt W DSlemielis»™{puc. 26,
http://cprime.110mb.com/lesson/0201/LCDSiemens.zip, 40 KB)

1] BKAW YHTE NHTAHHE BLIKAKYATEAEM,S]

2] [N HHHUHANHZALUHH AHCNAEA HaxlTe Kedelwn &2
3] A zanycka TecTa HAXMHTE KnaeHwy F3 |
4] lna ocTaHoBKH TecTEARKANITE DalEhulATl

5] A9 NOArOTOEKH K BE KAKWYEHHID [HTAHHA HEXMHTE KAaeHIly Fb

MopoxAHTE HECKOABKD CEKYHO

6] BuIKAWYHTE NHTAHHE BEIKAW YaTENEM 51 J
Pnc/28

MOXHO NMPOTECTUPOBATL NCMPABHOCTL M LIBETOBbLIE BO3MOXHOCTU
aKpaHa. BaxHblii MOMeHT. TyHKT 5 B MeHI0 nporpamMmMbl He06xo-
OVM Ons OTKIOYEHUS YMHOXuUTens HanpsxkeHus >XKK-matpuubl
(6nok «<DC/DC» Ha puc.27), nHave Npu CHATUM NUTaHWUS Ha aKpa-
He ocTaHeTcsl 6neknoe n3obpaxeHne, 4To, N0 YyBEPEHUSAM 3HATO-
KOB, YMeHbLLAeT pecypc paboTbl aucrnnes.

Ha pwuc.29 npusepena ynpouieHHas cxema LPT-apantepa,
KOTOpas OTAMYaeTcs OT aBTOPCKOro BapuaHTa Pe3nCTUBHOW Lie-
nbio noaceeTkn (RI), Apyrum TMnom ctabunuaaropa HanpsXkeHns
2,9 B (DA2) 1 npuMeHeHneM «CeTeBOW BWUKW» C MOHWXAaloLWen
mMukpocxemon DA1. Peanctopom R8 MOXHO perynnpoBaTb KOH-
TPacTHOCTb U300paxeHnsi, cneasa 3a TeM, YTOObl HanpsxeHue B
uenu «2V9» He npesbiwano 3,3 B. KonTakT aucnnes «1V8» cneuu-
anbHO OCTaB/ieH CBOGOAHBIM, MOCKOJbKY U3 KaPTUHOK Ha puc.26
BMAHO, 4TO OH 3adencTByeTcs Tonbko B L2F50.

Pa3bem avcnnes ynobeH ons pacnaiky npoBoAOB, NMOCKOSb-
Ky Camu flamenn AOBOMIbHO LUMPOKME U Pa3MELLLAIOTCS Ha «XeCT-
Koi» (a He «rmbko-xecTkoi», kak y Nokia-6100) neyatHoit nnate.
OnuHa nposogos oo 10 cm. AnuHa coenmHuTenbHoro kabens k
LPT-nopty 0,5...1,5 m. [Npu OTCYTCTBUM B KOMMNbIOTEPE Napannesb-
HOro nopTa, MOXHO BOCMOJSIb30BaTbCA KOHBepTOpoM USB-LPT
(pnc.23, «PX» 4/2008).
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MANKPOKOHTPOANER]

I £28reRBIEPH88 n L2F50 nporpamma «LCDSiemens» He
1L JANTCq, ITO9TOMY HIpUAETCH CMacTepuTb NPOCTON MUKPOKOHTPOST-
nepHbIn Tectep (puc.30). Ecnv BHUMATENBLHO NPUrNSAeTLCS, TO
MCTPSTLSYRTCA HacTb cxeMbl puc. 10 («PX3»/2008) BMecTe co cTaH-
LTI anemeHTammn 06Ba3ku - C1-C6, ZQ1, R1-R3, VD1, DAT.
Pesuctop R4 3apaet Tok noacseTkn. Cesa3b MK u gucnnes npo-
N2ROBUTCT Yepes y/GeuaHHbIN nHTepdenc SPI ¢ AByMS aKTUBHbI-
viasyrHalamB PIWIOSI» n «SPI_SCK>». OHu, kcTati, ncnonsay-
10TCS1 OLHOBPEMEHHO NPV NPOrPaMMMPOBAHNN U NPU LUTaTHOW paboTe
pvennes. [1ua na3Bg3ky pexrmMoB cayxart peauctopsl R1, R2.
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Avopp VD2, VD3 cHuxaloT HanpshxeHve, nogasaemoe B Lienb
«1V8». OHU He HyxHbl ang gucnnees LPH88, LS020. ng cnpas-
K1, B anekTpuyeckon cxeme tenedoHa Siemens-S65 http://
schema.retro-sotka.ru/phone_schematics/siemens/siemens-s65-
schematics.rar (2,1 MB) HanpsixeHune 1,8 B nocTosiHHO nopaeTtcs
Ha KOHTaKT «1V8».

MporpammHoe o6ecneyeHne MK DD1 MOXHO B35Tb M3 VK-
TepHeTa. To4yHee, ero NPeACTOUT aAanTUPOBaTb MPUMEHUTENBHO
K Cxeme TecTepa. TexHoNnorng agantaumm 4OCTaToqHO NOy4UTENb-
Has 1 MOXeT NPUroAMTLCA B AajlbHEWLIEM NS APYrMX YCTPOWCTB,
noatomy 6yneTt paccmoTpeHa noapobHee.

«['ypy» no yactu gucnnees OT Siemens-S65 NPUHATO cymTaTh
Christian Kranz (http://www.superkranz.de/christian/
S65_Display/Displaylndex.html). OH nepsbim B 2005 roagy npo-
BeJ «PEVHXEHUPWHI», aHANM3NPYS BPEMEHHbIE AuarpamMmbl CUr-
Hanos CLK, DATA, /CS, RS, /RESET Ha peansHOM MOOWILHOM
TenedoHe. Tem, KTO 3axoyeT NOBTOPUTL OnbiThl «CynepHemua»
(Tak yBaxuTenbHO HasbiBaloT Kpnctnana KpaHua Ha dopymax),
noHanoomUTCa XOpOoLIMiA 3anoMuHatowmii ocunnnorpad (puc.31,

b e 0 N 7520 DY

Stop Seqly 140V

W [T
| UL

o

Prini to disk fle: PR INT. 30

Pnc.31

http://www.superkranz.de/christian/S65_Display/
DisplayReengineering.html) nnn camogensHbin aHanusartop (no-
apyromy, cHuddep) wuHbl SPI.

Ha cTtpannue http://www.superkranz.de/christian/
S65_Display/DisplaySoftware.html gatotca ccbinku Ha Tpy daii-
na «simple_display3.zip», «LPH_display4_V03.zip»,
«L2F50_display4_V02.zip», B KOTOPbIX COAEPXATCHA IMCTUHIM NPO-
wmBok MK, cootBeTcTBEHHO, Ans aucnnees LS020, LPH88, L2F50.
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MUKPOKOHTPOANANERS
B npoekTax npucytctaytoT 06wume dainnbl: «sinplelth RofHdBhas
nporpamma, «disp.c» - GubnunoTeka GyHKUMEARINRESS, Saispei» -
3aronoBoYHbIV davin, «makefile» - ynpasnsownii dpaiin. na amc-
nnes LS020 pononHuTtensHo BeTasneHsl darnbl «lcd.asmpp gieg /s
Bce octansHoe - BcnomorarensHble daiinbl, reHepupyeénsie Fom
MUISTOPOM.

OneKTpuyecKne CXxeMbl B apXUBaX JINMCHAHMOBATCYECTRNIGT 3T0,
00bl4Has NpakTnka NPodeCCUOoHaNbHBIX MEQFPaAICTO I 0o DLIM
no4emMy-TO KaxeTCsi, 4TO MoJb30BaTeNs M AocTasnser HonbLioe
YAOBONLCTBME «KOMATLCS» B NUCTUHIAX, BRIYXUBASA MHQODMALIIO

Taganualy7

®aiin | Ctp.

Copepxanue Pacwmndposke

makefile| 23 MCU = atmega128

15 |#define LCD_CS PBO
16 |#define LCD_RESET PB6
17 |#define LCD_RS PB7

Tun MK ATmega128

JNnuuna /CS (BbiB. 10)
JNnuna /RESET (BbiB. 16)
JNnuna RS (BbIB. 17)

disP-C | 18 |4define LCD_MOSI PB2  |/lnkus DAT (swis. 12)
19 |#define LCD_MISO PB3  |SPI_MISO (gbis. 13)
20 |#define LCD_SCK PB1 Jnnnga CLK (BbiB. 11)

disp.h | 14 | #define F_CPU 16000000 | l2CTOTA KBapuesoro

pesoHatopa 16 MI'y,
JNnnns PB7 (BbiB. 17)
ncnone3yercs gna LLUVM-
YMHOXNTENS NOACBETKN

22 |//backlight PWM generation
simple.c| 24 |PORTB &= ~_BV(PB7);
25 |DDRB |= _BV(PB7);

201 DD ATmegal28-16A1 K WMM-yMHosUTEN D
16 My -
24 17
XTAL1 |3 | PB7 =
= RESET “ 1
— 15 RESET o
213 FEG————— K BuiB. 2 &,
2 xTALz 1 S =
FBO—= Kaue. 3| £
1 CLK -
mDs 2 FB1 K BriE. 4 %
% | = PEQ 12 | DAT =
. FBZ = K Bble. 3| E
| msc 3 13 i
= PEA1 FE3 [ZP1 MISO) =
m
Pl T T Pic:32
R1 300,750

00 anekTpuyecknx cea3sx. B Tabs1.7 npvBeneHbl pe3ynbTaThl pas-
ragku cxemHoro pebyca ans apxvsa «LPH_display4», a Ha puc.32
- 4aCTb MONYHMBLLENCH CXEMBI.

Kpatkve nosicHenns. Ksapuesbiii pesoHatop ZQ1 16 My, kak
HW NapafokcanbHO, BBOAMT orpaHnyeHne Ha Tun MK. HyxHa «Bbl-
cokouyactoTHas» Mukpocxema ATmegal28-16Al. «HuskovacToT-
Has» ATmega128L-8Al ¢popmanbHO 34eCb He rOAUTCH, XOTSH Npu
KOMHaTHOI TemnepaType ycToinymeo paboTtaeT. B cxeme TecTepa
(pnc.30) npumeHnsieTca KBapueBbli pe3oHaTop Ha 12 Mlu. 370
CAenaHo Af1si COBMECTUMOCTY C ayAnoycunnTenem, 4tobel He npu-
obpeTaTb MwWHNe pagmnodetan. O6opoTHas CTOpoHa MeJanu -
Heo6X0AMMOCTb KOPPEKLMM NPOrpaMMHOro obecneyeHns.

B ATmegai128, B otnnumne ot ATmegal168, natepderic SPI n
CUrHanbl 4N apgantepa nporpamMMyMpoBaHns pasHeceHbl No pas-

HeiM nopTtam. Cosnapaert
Taganualls

muwb curHan SCK, ang pas-

nGEN By isll sZ0xdinal T pyc. 32 ykasaHbl asa curHana MISO un
SPLIRSC.

Curnan RS B aucnnee LPH88 He ncnonb3yetcs, N03TOMY Bbi-
BoeY Vil AT megal128 3apencreyetcsa anas LUMM-ymuoxuTens
cUEsC RO NOACBETKMU (http://forum.cgham.ru/
download.php?id=4976). B cxeme Ha puc.30 curnan RS nopknio-
HRSTCEHARPAMYIO K AVCENEI0, H4TOObI Oblia BO3MOXHOCTb TECTU-
DoBaTeciasnRaaidasiesnaHoctn L2F50 n LS020.

Apantauus nucTuHros nposoauntcsa B cpepge WinAVR-
20080610, 00CKONRKY. MHOE He vKa3aHOo no TekcTy. Ecnu Hacnex

' Output
size after:
simple.elf
section SI1ZE addr
.data 2igEsEed
Ltext ]
.bss 839030828
.debug_aranges 0
.debug_pubnames 0
.debug_info GrES 0
Pnc.33al
Prc.335
| output |
________________ A_

Program: 3862
(.text + .data +

Data: 1444 bytes (141.8% Full)
(.data + .hss + .no1m

3aMeHnTb B Make-daiine ctpoky 23 «MCU = atmega128» ctpo-
kon «MCU = atmega168» n ynanute B davine «simple.c» CTpoku
26-28, TO NPOEKT yCrneLHO OTKOMNUANPYETCS, HO, NOCNe «3aLUnB-
ku» HEX-caina B MK, akpaH gucnnes okaxeTcs nycToiM, 6e3 Haf-
nucein. Movemy? Motomy yto O3Y MK nepenonHeHo, Beap ero
o6bem B ATmega168 cocrasnsieT 1 Kb npotue 4 KB B ATmega128.
3T0 XOpPOLIO BMAHO MO COOBLLEHNSIM KOMMUASTOPA B UCXOLHOM
Makefile (pnc.33, a) n B crenepvpoBaHHoM nporpammori MFile
(puc.33, 6). K coxanenuto, TekyLias sepcus WIinAVR He BblgaeT
oTAenbHOro npeaynpexaexuns, 4to O3Y 3anonHeHo Ha 141%.

Pelenne npobnembl BO3MOXHO ABYMS NyTsMu. Bo-nepsbix,
nepeHocoM Tabnuupl LWpndTOB (MaccuB «ascii[]» B daine «disp.c»)
13 O3Y B Flash-N3Y. Koppekuuyn nokasaHbl B Tab1.8. Pe3dynbTa-
TOM paboTbl nporpammbl 6yAeT BbIBOL, HA 3KpaH AuMcniaes AByX
nepneHavKynapHbIx Hagnucen «gruenes Display». Tak 3agyman
Kpuctnan KpaHu, yepHble O6ykBbl Ha 3eleHOM none.

Bo-BTOPbIX, TO4HBIM NOAOOPOM CUHTaKCKCa KOMaHZ, B MpOrpam-
Me, 4TOObl He 3aaelicTBoBanuCL BepxHue agpeca O3Y. [ns atoro
Hano 3aMeHunTb pann «simple.c» pannom s amcTuxra 3, a Takxe

:ﬂsckggcg;)pﬁ ro BSOC,D,VIJCH %e- ®Daiin Crpoka WmeeTca JLOJIXHO ObITh
NCT . HTepecHo, 4TO B
1abs1.7 yNnoMUHAETCS ele n makefile 23 MCU = atmega128 MCU = atmega168
curHan ¢ eoiBoaa 13, KOTopbIi 14 Mycrto #include <avr/pgmspace.h>
HUKyOa B CXeme He ngeTt, HO 15 #define LCD_CS PBO #define LCD_CS PB2
B nporpamme npu nH1uupuann- 16 #define LCD_RESET PB6 #define LCD_RESET PBO
3aUMN HacTpanBaeTcs Kak 17 |#define LCD_RS PB7 #define LCD_RS PB1
. 18 #define LCD_MOSI PB2 #define LCD_MOSI PB3
BX NoATAruB UM pe- — -
3M2§ocowc|m0T Ogﬂ”i 4 g;_ disp.c 19 |#define LCD_MISO PB3 #define LCD_MISO PB4
pom (cTp ¢ 20  |#define LCD_SCK PB1 #define LCD_SCK PB5
na «disp.c»). Ckopee Bcero, 25  |uint8_t ascii_tab[96][14]={ uint8_t _ attribute__ ((progmem)) asci_tab[96][14] ={
paspaboTunK X0Tes AaTh yKa- 333 ch=ascii_tab[ ¢-32 ][h]; ch=pgm_read_byte(&ascii_tab[ ¢c-32 ][h]);
3aHue O 3anpeTte UCMoJib3o- 335 ch=ascii_tab[ ¢-32 ][CHAR_H-h-1]; |ch=pgm_read_byte(&ascii_tab[ c-32 ][CHAR_H-h-1]);
BaHus 3TOrO Bb'B%ﬂa: 416! disp.h 14 #define F_CPU 16000000 #define F_CPU 12000000
He BO3HUKAJI0 KOHIMKTOB Ha
wuHe SPI. Ons obneryeHus simple.c 26-28 Crpokn 26-28 Ypanutb cTpokun 26-28
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incTnirg3

B simple.c

MUKPOKOHTPOANANERS
BbIMOSIHUTL KOPPEKLMM COrnacHo T7a6s.8

3a ncknoyeHnem cTpok 14, 25, 333, 335
B daiine «disp.c».

1 =TecT LPHES (S1emens—s651S\RAR00 0 Bney g S ~ B smcTurre 3 kno4eBbIMN ABASIOTCS
2 ,O_"'S"lmp'l e.c", ATmegalss, 12 AW, Wihhet i dRei, JRein CTPOkM 8 1 9, B KOTOPLIX SBHBIM 06Pa30M
3 #include <avrAo.h> //BEmbnmoTerd BEOLA-EHEDLA 3a1aeTcs MacemB «ixt[ 1», npuyeM ¢ npea-
4 #include "disp.h" /fbaln-zarcnoeok aWcnned LPHSS HAMEpEHHLIM MPEBLILLIEHMEM YNCTa JMe-
5 int mainQuoid) SA0aNagons CHOEH T Faeooha 11 12). ®

6 B unsigned int a=0¢ Setdrio Bferdelly oTredkiae MeHTOB (umeeTca 11, a 3apaHo 12). Dyk-
7 wint8_t i3 //CyeTumk nozuumid ByKe B HaAmMoK Kums «fill_screen» (cTpoka 15) 3akpaium-
3 char txellz2] _= BAET AKPAH OMNpefefieHHbIM LBETOM, a
5 1 R SE)E LI = AEIVE )Y UKV A eut_char» (cTpokm 18, 19) Bbi-
10 ort_ T T, AT a i A fopTDE= MR g(;,[l,VITCVIM;OJ'I_B3a,ElaH(H0Fe)MeCTO OC‘I)'aﬂb-
11 cd_dinit_c(); A/MHuMuManK3auma 3kpaHa GLCD 6 ’ .
12 hackcolor=0xFFEQ; A/ KENTHA LEAT BokaeHaAnms el HOe NoApOOHO pacnucaHo Ha caute
13 textcolor=0x0000; /SMeprei wed] ofke ol K.KpaHua. Pesynbtatom paGoTsl npo-
14 whﬂ_e(l) A /BRCKOHEYHEIA LWKN . rpaMmbl GyneT BbIBOA Ha 9KpaH mMuraio-
15 o i fill_screen(a); //ouncTra 3kpaHa upeToM “a weit Haanven «<RADIOHOBBY» ¢ nepenu-
18 =03 //HauankHaA noduuka Gyke B MACCHBE BAIOLLMMCS LBETOM (OHa, 4TO NO3BONAET
17 while (txt[i]1'=0) AAUmkn, noka 2cTe OyKEH 6 ,6
18 H { put_char {434+i%CHAR W, 60, txt [1],0); /70 rpaa. BM3yaNbHO OOHAPYXWUTL «OUTHIE» TOHKK
15 put_char (3o+i*CcHAR_w, 10, txt [1]1,1); /750 m. nanuTtpsl RGB.

20 i++; S/Mepexon k cnegaauer Bykee M nocnepHee. MeTtoavka apantauum
21+ } //Ha 3kpane gee Hagnuow nog S0 rpagycoe nporpaMm onpo6oBaHa Ha aucniee
22 if(a<0x0020) a=a+0x0002; S/CMeHAa cCWHero UugeTa LPH88 (Takoit okasancs B Hanuune). MK
23 else :

24 { IF(a<0x0820) a=a+0x0080; //SensHull LEET ATmega168BTeCTepeMO)KHc16e36ones—
25 E else HEHHO 3aMeHUTb Mukpocxemori ATmega8.
26 [ 1 if(a<0xFE20) a=a+0x1000; //KpacHu@ UEeT Pasymeetcs, B Make-daiine He 3a6bITb
27 felse a=0; //MCx0fgHOE COCTOAHKME ykasaTb TMn «atmegas».

%g i Or penakumu. Bce apxuHble aiinb
30 B W JIUCTUHIY NPOAY6ANpPOBaHbLl Ha caiite
31 LY SAWinavR-20080610, anMHa koga 3944 BafToe v «PagnoXo66u» http://radiohobby.Ldc.net/

> B paszene, rnocssiLEeHHOM OKT6PbCKOMY
Homepy 3a 2008 roga.

«GSM-cTOpOX 3» - OXpaHHOE YCTPOMNCTBO C
onoBeLleHuem no KaHasny CoOToBOil CBA3U U
PYHKUMSAMM AUNCTAHLMUOHHOIO yrnpaBsieHus

B nocnenHee Bpemsi Bce 60/bLIYIO MONYASPHOCTb Habu-
parT OXpaHHbIE yCTpowicTBa, ncnonab3ywoume kaHan GSM-cas-
31 [/19 Or0OBeLYeHNs N01b30BaTeNs 0 npoucwecTsumn. Onucax-
HOE HUXe yCTpOoMCTBO, KpOME TOro, rno3BONSET ele 1 Auc-
TaHUWOHHO yrpaBJisiTh ycrpoﬁcrsamw C Balero «MoOUIbHU-
Ka», a Takxe BKJllo4aTb npocaylinBaHune obbekTa OXpaH~bl.

B npegnbinyLueri ctatbe aBtopa (cm. «PX» Ne2/2007, ¢.56-59,
Ne3, c.36-45) onncbiBanoCcb 0XpaHHOe YCTPOWCTBO, MUCMOMb3YIo-
wee GSM-kaHan cBA3M B ka4eCTBE OCHOBHOrO KaHana onoselle-
HWs1. YCTPOMCTBO NpeacTaBnsano coboi npucTasky K MOOGUILHOMY
TenedoHy. PaboTas B nape c TenedoHom, npnbop B cryyae pas-
HbIX MPOWCLUECTBMIA OCYLLLECTBAS OMNOBELLLeHWe Bnagensua npu
nomoLy SMS-coobLueHnit 1 O3BOHA CO 3BYKOBBIMM CUTHANamu.

OxpaHHasi cucTema nmena psg NoNOXUTENbHbIX CBOWCTB, KO-
TOpble BbIOENANN ee cpeaun ocTanbHbX. B nepsyto oyepenb, 310
HeBMAAHHas paHee MOBUNBLHOCTL - CUCTEMA He CKOBLIBAET nepe-
OBUXeHWI Bnagensua. MNonb3oBaresib MOXeT KOHTPOIMPOBATb OX-
paHsieMbli 06beKT Kak Ha paccTosHun 100 MeTpoB, Tak 1 Ha pac-
ctosiium 100 kKMnoMeTpoB 1 Npu 3TOM ObITb BCErAa B Kypce BCex
cobbITWI, Nponcxopawmx Ha 06bekTe! Bo-BTOPbIX, YCTPOWCTBO Nne-
penaet coobLLeHNs Ha NPUBLIYHBIA NONb30BaTEN0 MHTEPDENC -
avcnneid MobunbHOro TenedoHa, YTO HaMHOro ynpoLLaeTt nepe-
[ayy [aHHbIX U rapaHTUpyeT ux agekBaTHoe Bocnpuatue. B-tpe-
TbUX, CNIOXHOCTb NMOCTPOEHMS Takoro Npubopa HaMHOro MeHblue,
4eM y CTaHAAPTHbIX OXPaHHbIX YCTPOWCTB, MCMOMb3YIOLMX A
CBS3¥ paguokaHann.

HecmoTpsi Ha BCe NONOXWUTESbHbIE CBOWCTBA YCTPOMCTB MO-
[O0BHOro TMNa, OHM UMEIOT PSA, HeJOCTaTKOB:

- HecTabunbHas paboTta cTtaporo MobunbHoro Tenedoxa,
BCE[ICTBME Hero HeBbICOKAas HaAeXHOCTb BCEero yCcTpoicTsa B
Lesnom;

- FPOMO3AKOCTb KOHCTPYKLMW, HEHaAEXHOe CoeanHeHne Te-

Mapuc lNotan4yk, r. POBHO

nedoHa 1 NpUCTaBKu;

- He0BXOAMMOCTb HACTPOVIKM YCTPOICTBA NPY MCMONBL30BaHUN
Apyrux mogenev TenedoHOB;

- edUUMT Ha PbIHKE HAaAEXHON MOBUABLHON TEXHNKN CTaporo
ob6pasua;

- HEMOCTOSIHCTBO 9NEKTPOTEXHUYECKMUX XapakTepuUCTUK yCT-
POICTB M3-3a pa3bpoca 3NEeKTPOTEXHUHYECKMX U MPOrpaMMHbIX
XapakTepucT1K MOBUIbHBIX annapaTtos.

Bce aT0 He No3BoNsSiEeT CO34aTh IOrMHECKN 3aKOHYEHHYIO Bbl-
COKOHAAEXHYIO KOHCTPYKLIMIO C MOCTOSIHHBIMU 3as1BNIEHHBIMU Xa-
pakTepnCTMKamm, 4TO 0COBEHHO BaXHO NPU CEPUNHOM NPOM3BOA-
CTBE AaHHOro yCTPOMCTBA.

Mcxops 13 nepedmcnenHblx HeOCTaTKOB CTAaHOBUTCS SICHO, YTO
cnabbiM 3BEHOM TaknMX KOHCTPYKLIMIA SBNSETCS MOOUbHBIN Tene-
¢oH. CnepoBaTeNbHO, HYXHO 3aMeHUTb AaHHbIA anemMeHT Honee
COBepLUEHHbIM. Takoi Nnpnbop yxe CyLLEeCTBYeT, 3TO Tak Ha3biBa-
embli GSM-moaynb. Kak npasuno, GSM-moaynb npeacrasnset
c006010 TOT Xe MOOWbHLIA TenedoH, ToNbko 6e3 GonbLMHCTBA
[OMOJHUTENbHBIX KOMMOHEHTOB, TakmMX Kak AMCMNen, KnasmaTypa,
MUKPOGDOH, AMHAMUK, aKKyMynsaTop v Ap. B 6onblIMHCTBE cny4ya-
eB GSM-moaynio 1 He TpebyloTCa BCE 3TU AOMNONHUTENbHLIE KOM-
MOHEHTBI, T.K. €ro CHOBHOE Ha3Ha4YeHue - paboTa B CMCTEMax Ono-
BELLLeHMS 1 aBTOMaTM3aLMM NOA, yNpaBieHnem BHelHero npubo-
pa, B Ka4eCTBe KOTOPOro 4alle BCero ncnonb3yercs Mukpo-3BM
(MUKPOKOHTpOJINEp).

OTcyTCTBUE [OMONHUTENBHBIX KOMMOHEHTOB, B CPaBHEHUW C
MOGWBHBIM TenepoHoMm, aenaeT GSM-moaynb 6onee AelleBbIM.
B Toxe Bpema GSM-moaynb MMeeT BO3MOXHOCTb MOAKMO4EHNS
npy He0BX0AMMOCTU BHELLHWNX KOMMOHEHTOB Yepe3 pasBuUThIl CUr-
HanbHbI pasbemM. 3Ta 0COBEHHOCTb MO3BONISET MOJb30BATESIO
NOAKN0HaTb TONBKO HE0OX0AUMbIE KOMMOHEHTbI 1 TeM CaMblM rMb-
KO KoHpUrypunposate GSM-crnctemy, K TOMY Xe 3KOHOMS CONUA-
Hble CPeCTBA Ha HEHYXHbIX 3leMEeHTax.

Panunoxo6éu 5/2008
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SLITOBAN JAECTPOHUKA
[o HepaBHero BpemeHn GSM-moaynb ka

LA NpUBOP MCMONL30BANCS TOMBKO B OPOT
LMOHHOrO YNpaBieHUst M KOHTPOS MPOMbILIEHHbIX 0GbLEKTOB.

/HR;

mm Ba p Yi CRMXREeHUA Wyma;

- nogassieHne 3x0.

Pa3paboTku yCTPOWCTB HA OCHOBE AaHHbIX NpUuGopoB H a, 0 KaHana:
TYMHbI TONIBKO MHXeHepaMm-npodeccroHanam. Kcno n a;

GSM-mopnynein B KOHCTPYKUMAX PALOBLIX paanontobuTenei Obiio

- rapHuTypa.

OrpaHn4yeHo BBMAY CBOEW [0POrOBU3HbI,EAK Y HbIX:
Aok pwGopos vacro nepesanuaana ol g chie] YEHHIM.

Takaa cutyaumsa coxpaHsanacb A0 HeAABHEro BPEMEeHU, HO
HECKONbKO NeT Hasaj, Ha M 4P,
HWI NpuyLna kutarckas pup
ratb o4eHb felesble GSM-ycTpoincTea LBa3n. HecmoTpsa Ha He-

ratmBHoe OTHOLUeHne n0Tpe6|/|Ter|e|7| Knpoaykumn KUTaNCKOro rli)O-

13BoAcCTBa, dmpma SimCom 6bICTPO 3aBOeBana CBOK HUIWY Ha
MWPOBOM pblHke GSM-nNpubBopoB CBA3U, M CO BpEMEHEM CTAOWb-
HO HapawueaeT 060poThl Npon3eoacTBa. OCHOBHBIM LOCTOWH-
ctBom GSM-mopyneni LaHxanckon ¢pupmel SimCom ssnseTcs
MUHUManbHas CTOMMOCTb Npn6opoB. CTOMMOCTb NpMGOPOB
SimCom, kak npasuo, B ABa-TPU pPasa HMxe CTOMMOCTU aHano-
TMYHBIX NPUBOPOB APYrMX MMEHUTBLIX Npou3BoauTenei. Takxe
cnepyeT 0TMeTUTb, 4To SimCom onpoBepraeT ckenTuyeckoe oT-
HOLLEHWe K NPoAYKTaM KMTaCKoro NponM3BOACTBa M A,0Ka3bIBAET,
4YTO «KMTaMCKOe - 3TO He Bcerga nnoxoe». [elCTBUTeNbHO, MHO-
rme npodeccroHasbl 0TMEHaOT AOBOJLHO BbICOKOE Ka4eCTBO Npo-
LyKUuMM AaHHoro nponssoamntens. OCHOBHbIMM 061aCTAMU NpUMe-
HeHna GSM-ycTpoicte SimCom aBna0TCA HeAoporne (HM3Ko-
6l04XETHbIE) CUCTEMbI OXPaHbl, OMOBELLLEHUS 1 aBTOMATU3aLMK.

[ea-Tpu roga Hazag GSM-moaynm npon3BoACTBa KUTANCKON
$upmbl SimCom noseunuce B ctpaHax CHIT, raoe cpasy xe 3aBoe-
Basiv CBOIO HULLY B NPOV3BOACTBE HELOPOrMX CUCTEM CUTHANN3a-
LMK, ONOBELLEeHNS, ANCTAHLUMOHHOMO YyNpPaBneHs 1 MOHUTOPUH-
ra. Kayectso npubopoB MOCTOSIHHO pacTeT, a LieHa MOCTOSHHO
CHuxaeTcs. Tak, yxe cerofHa nonynspHsie mogenn GSM-mony-
nelt MOXHo npuobpecTyn 3a cymy 25-30 nonnapos CLLUA, 4To cpas-
HWMO CO CTOMMOCTbIO ObIBLLErO B YNOTpebieHnr MOBUIBLHOMO Te-
nedoHa, 06bI4HO MCNONL3YEMOr0 B CUCTEMA ANCTAHLMOHHOMO OMno-
BelleHns. Kpome Toro, npon3eoamTeNib MOCTOSHHO pacluMpsieT
NIMHENKY Mofeneit 1 COBEpPLUEHCTBYET yxe NPoM3BOAMMbIE NPU-
60opbl, 0OHOBASAS Kak NporpaMMHoe obecneyeHure, Tak 1 annapar-
Hylo cocTasnsowyto. B ctpanax CHI™ npopykumio SimCom npega-
cTaBnsieT 60bLIOE KOMMHYECTBO CepTUOULMPOBAHHbLIX ANIEPOB,
KoTOopble oGecneynBatoT Ka4eCTBEHHYIO ee NoAAepPXKY 1 NocTas-
Ky COMYTCTBYIOLLMX KOMMOHEHTOB, Taknx Kak nepexogHuku, SIM-
pvAEpbl, aHTEHHbI ¥ Ap.

GSM/GPRS-moaynb SIM300D

Nmenno GSM-moayne mogenu SIM300D dupmel SimCom u
Obl/1 B3ST 32 OCHOBY NP NPOEKTUPOBaHUM OXPAHHOr0 YCTPOWCTBA,
peyb 0 KOTOpPOM nonpaet Huxe. Moagyns SIM300D npencrasnset
cobolo TpexamanasoHHblin GSM/GPRS-npubop, paboTaowmii Ha
yactotax 900/1800/1900 Mru, KOTOpLIA NpefHa3HadYeH ong ne-
penayn ronoca, AaHHbiX, SMS coobLueHnin, hakCUMMUIbHBIX CO-
o06LueHnin 1 ap. MMHMATIOPHbIE pa3mepsbl U BbICOKast GYHKLMOHAb-
HoCTb Moayna SIM300D naeanbHO NOAXOANAT ANS BCTPaUBaeMbIX
peLleHnit, rae BaxHbl pa3mMepbl 1 CTOMMOCTb KOHEYHOrO YCTPOWA-
ctBa. [MpumeHenne moagyns SIM300D cokpaliaeT Bpems npous-
BOACTBA U yAeLleBNsieT KOHeYHoe naaenve.

GSM /GPRS mogynb SIM300D mMoxeT ncnonbL308aTbCs B Cre-
[YIOWNX YCTPOMCTBAX:

- KOMMepY4eCKuii y4eT aNeKTPO3Heprun, Tenna, rasa;

- OXPaHHO-MOXapHble CUrHANN3aLmny;

- 6aHKOBCKOe 000pyA0BaHUE U NNIATEXHBIE TEPMUHANbI;

- HocuMmeble ycTporicTea GSM cBasu;

- MOHWUTOPWHTI COCTOSIHWS MaumMeHTa.

OcHoBHble TexHuyeckne xapakrepuctuku SIM300DZ:
- lnanasoH 4acToT:
- GSM-GPRS 900/1800/1900 Ml w;
- coBmecTuMocCTb ¢ GSM phase 2/2.
- N3anyyaemast MOLWHOCTB:
- Class 4 (2 BT 900MI'w);
- Class 1 (1 BT 1800MTI'w).
- Ynpasnexue moaynem:
- AT Komangbl (GSM 07.07, 07.05, SIMCOM);
- Nepepaya ronoca:

CXeM

- CSD po 14.4 KéuTt/cek;

BlilgHne v BHbvitos

- DononHnTenbHbRE GYHKLUUN:
- dyHKUMKM paboTbl ¢ SIM kapToit SIM Application Toolkit;
nyne BCTPOEHHOrO TaiMepa peanbHOro BPEMEHW;
- MOHUTOPWHT TeMNepaTypbl MOAYNS;
- PyHKUMS 3apsaa akkymynsTopa.
- Tok notpebnexus:
- B pexume oxunganus - 23 MA;
- B pexume nepepaqn <470 mMA;
- MaKkCMMasbHbIV TOK - 2 A.
- Hanpspxenune nutanma ot 3.4 o 4.5 B.
- Temnepartypa:
- pabouyas ot -30 °C no +70 °C;
- paboyasi ¢ orpaHunyenmem ot -20 °C no +80 °C;
- xpaHeHwus ot -40 °C po +85 °C.
- Pasmepbl 33 x 33 x 3 mm.
-Bec7.8r.

BrewHwnii Bug mopyna SIM300D npenctasneH Ha puc. 1. Mo-
OyNb UMeeT MUHUManbHble pasmepbl n popm-daktop SMD-ane-
MeHTa N5 NMOBEPXHOCTHOrO MOHTAaxa, 4TO ynpowiaeT ero ycra-
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MUKPOKOHTPOANANERS

HW ogHa GSM-cuctema, sBnseTcs Moayn mmga maagHT
Thbl C CaMOI YWN-KApPTOM, akKyMynsaTop , " - - BVICVMbIX BXOa A15 MOAK/IIOYEHNS [aT4YMKOB, C an-

LIHAS YNPaBASIoWas J10rmka, MUKPOKOHTPOIIEP UK NEPCOHas b

HbI1 KoMMbloTep. SIM-kapTa npeacTaBnseT cobo H
MUKPOCXeMy C JaHHbIMU 419 CETU COTOBOIo onepa
M-ceTun.

3yeTcs Ans naeHTMduKaLmm MobunsHOro YCTPOMCTBa B
Mwukpo-3BM nnn MMKPOKOHTPONNEpApn
nHTepdeiica CBA3M OCYyLLEeCTBNSET oeeela:l:
[yNeM 1 MOHUTOPUHT ero paboTbl. Bce ocTanbHble 31eMeHTbI on-
LMOHasbHble, He0OX0ANMMQCT
Batenem. K Takvum anem
ynpaeneHus yCTPOMCTBOM, AMcnneitans otobpaxeHuns nHpopma-
LMK, MUKPOPOH M OMHAMWK AN OCYLLECTBNEHNS 3BYKOBOrO CO-
nposoxaeHns. GSM-moaynb noanepxusaeT Bce 9Tn onfTBa
Ha annapaTHOM YpPOBHe, a ANS UX NOAKMOYEHNS MMEIOTCH COOT-
BETCTBYIOLLME BXOAbI/BbIXOAbI HA KOHTAKTHOM padbeme npubopa.
Kpome TOro, Ans HeKOTOPbIX BHELIHMX KOMMOHEHTOB, TakuX Kak
akkymynatop, GSM-moaynb nogaepxveaeT Takme GYHKLUUK, Kak
ero 3apsA, v KOHTPOJb paspsaaa.

Cxema pasme-
ueHna  BbIBOLOB
GSM-mopynsa
SIM300D nokasaHbl
Ha puc. 3. C BepxHel

Ty . CTOpPOHbI MOAynd
aiimmn pasMelLlieHbl BLIBObI
ottt nocnenoBaTeNlbHoOro
i el S reF. - MHTEpeiica ans 06-
ERWLE L R HI
HOBJ/IEHWS MPOrPaMM-
TFUZ AT dem Horo obecnevyeHus
WS .
Pt mopyns (DBG_TXD,
DBG_RXD), ocHoB-
A - -
D . -G Haq 4acTb nocneno-
I AT
Bl -

BAaTE/IbHOr0 UHTep-

derica cBasm (TXD,
Em!a SIM300D RXD), BbIBOA, cTaTy-
ca monyns (STATUS), BeiBOAOB nHTepderica SIM-kapTol
(SIM_DATA, SIM_CLK, SIM_RST, SIM_VDD), BbiBOA CuUrHanu-
3auun o0 BxogHOM 3BOHKe (RI), BbIBOA, BKIKOYEHWS/BBIKITIOHEHUS
npubopa (PWRKEY), BbiBOAbI MHTepdelica BHeLHero aucnnes
(DISP_CLK, DISP_DATA, DISP_D/C), BbiBOA, A1 NOAK/IOYEHNS
BHeLUHe 6aTapeikn NMTaHns BCTPOEHHBIX YacoB peasibHoOro Bpe-
menu (VRTC), BbIBOA, curHanbHom «3emnn» (GND). C npasow cTo-
POHbI MOAYN pa3MeLLeHbl BbIBOABI AJ19 NOAKIOYEHNS MUKPODO-
HoB (MIC2P, MIC2N, MICIN, MIC1P), annamukos (SPK1P,
SPK1N, SPK2N, SPK2P), «3emna» ana ayano-curqanos (AGND),
BbIBOZ AJ19 HanpsxeHua 3apsagkn akkymynatopa (VCHG) u KoHT-
ponsa ero Temnepatypsl (TEMP_BAT), Bxon, BHyTpeHHero AL
(ADCO), BbiBOAbI LUMdpoBOK «3emnn» (GND). C neBowi CTOPOHBI
pasMelleHbl BbIBOAbI AN nogkmoyeHns aHTeHHsl (ANTENNA) n
«3emnn» aHTeHHbl (GND), BbiBOAbI A/19 MOAKIIIOHEHNS akKyMyisi-
TopHoli 6aTtapen (VBAT, GND), ynpasnsieMbiii LndppoBoii BbIBOL,
(GPIO1), BbiBOA, curHansHoro ceetoamoga (NETLIGHT), yacTs oo-
MOJTHUTENbHBIX BLIBOAOB NOCNEN0BATENLHOrO NHTepderica ceasu
(DCD, DTR, RTS, CTS), BbIBOA yNpaBieH1s BHELLHUM AUCTIEEM
(DISP_CS) 1 BbiBOA, LMPpOBOW «3emnn» (GND). Kpome Toro, Bbi-
BOJbl MUTAHUA N OCHOBHbIE BLIBOAbI MOCNEL0BATENILHOrO UHTEP-
derica BbiBeAEHbI HA NOAJIOXKKY MOAYNS M MOTYT MCMNONbL30BATLCA
OJ19 TECTUPOBAHWS MOAYNS.

XapaKTepucTMKM OXPaHHOro YyCTPOMUCTBA

K OCHOBHbIM OCOBEHHOCTSIM JAHHOIO OXPaHHOro YCTPOMCTBA
MOXHO OTHECTY:

- MHTErpMpPOBaHHbIN B YCTPOMNCTBO COBPEMEHHbIV MUHMATIOP-
Hblli GSM-MoAy b NOAHOCTBIO UCKA0HYaeT HEOOXOAMMOCTb UCMONb-
30BaHWe BHellHero MobuibHOro Tenedoxa, YTo, B CBOIO 04epesb,
KapAvHanbHO NOBbILLAET HAAEXHOCTb PaboThbl OXPAHHON CUCTEMBI;

- UMNYNBCHBIA CTAaBUAN3ATOP HaMPSXEHWUS NMUTAHUS, 4TO MO-
3BOJINNO 3HAYUTENBHO CHU3UTL 3HepronoTpebneHne yCcTponcTaa
B A€XYPHOM pexviMe 1 3Ha4YUTeNbHO PacLUMpuTb Ananas3oH pabo-
4ymx HanpsxeHwi (0T 7 o 25 B), 4To NO3BONISET HEMOCPEACTBEH-
HO NOAKI0YaTh YCTPONCTBA K ceTn nuTaHna 12 B n 24 B;

- pacwupeHHbIli AManasoH pabounx Temnepatyp (ot - 30
0o + 80 °C), 4T0 N03BONISET MCNONBL30BaTh YCTPOWCTBO B HeOTan-
NIMBaeMbIX MOMELLLEHMSX: rapaxax, TOProsbIX Slapbkax, Cknapax,

@At

SBBIICARE MW}

napatHoOM 1 MPOrpaMMHO 3aLLMTON OT NOMeEX;

Lo HAaBOP MHTErpPMPOBAHHBLIX CUTHANBHbLIX TEKCTOBbIX
LLLEHNI O COCTOSIHUW: YCTPOMCTBA, OXPaHHbIX BXOAOB,
HanpsKeHWs NUTaHus, TekyLlero cyeta u ap.;

ww -m o npas/ieHne YCTPOMCTBOM NPU MOMOLLU
% B MBAIOTCS Takme KOMaHAabl Kak NocTaHoB-

Ka/CHATVME B PEXUM OXpaHbl, ANCTAHLMOHHOE YyrNpaBieHNneM Cu-
10! e L1KN TPEBOXHOMO pexvma u
WH%@ € YCTPONCTBO MOXET OTBe-

4yaTb oATBEPXAOWMMY SMS-co00LLEHNMUY;

- BXOZ, 419 MUKPOdOHa 1 BbIXOZ, A1 FPOMKOroBOpuUTens, ons

B/IEHWNS K&K KOHTPOJIbHOMO MPOCYLUMBAHWS, Tak 1 OnoBe-
LLieHWs1 Ha 0ObeEKTE;

- ny6nvpyloLme BoIxoabl AN NOAKNOYEHUS BHELIHUX BbIHOC-
HbIX CBETOANOA0B MOBbILIEHHOW MOLLHOCTMY;

- CMNOBOW BbIXOA, AN HEMOCPEACTBEHHOMO NOAK/IOHEHNS 3BY-
KoBOV cupeHsbl (12 B, 30 BT) 1 apyrux cunosbix Npubopos;

- [iBa BXOAA NUTaHWS (415 OCHOBHOMO U Pe3epBHOI0 MCTOYHU-
Ka) C 3awmnTON OT HEBEPHOIO NOAK/OYEHMNS NOMIOCOB;

- BbIXOA, HANPSXKEHNS NS NMUTaHWS BHELUIHUX aKTUBHbIX OXPaH-
HbIX ATYNKOB;

- BO3MOXHOCTb paboThbl YCTPOMCTBA KaK B MOSIHOCTbIO aBTO-
HOMHOM pexuvMe, Tak U Nof, ynpasiieHneM APYrnX OXPaHHbIX CUC-
TeM (B kayecTBe «nenaxepa»);

- pexuM «aHeprocbepexeHne» - OTKIIOYeHEe NpuemMo-nepe-
Jaiolero TpakTa ans obecneyeHnst MakCMManbHOrO BPEMEHH pa-
60ThI OT aKKyMYNSITOpa OXPaHo cucTeMbl (NoTpebneHre B oexyp-
HOM pexuvMe He 6onee 5 MA@12 B);

- BO3MOXHOCTb MOAKIIIOYEHNS K OXPAHHOMY YCTPOWCTBY Mep-
COHaJIbHOr0 KOMMNbloTepa A5 HACTPOMKN BCEX OCHOBHbIX NapameT-
POB MPKY NOMOLLM NPUKIAAHOr0 NPOrpaMMHOro obecneyeHus;

- BO3MOXHOCTb ncnonb3oBanng GPRS-kanana cBs3u gns ot-
NPaBKkM TPEBOXHbIX COOBLLEHMIA HA BNEKTPOHHbIN NOYTOBLIV ALLMK
Bnagensua (E-mail) v yoelwesneHuns otnpasku curHanbHbix SMS-
COODLLLEHUI;

- pasMeLleHne KOHCTPYKLMM B ManorabapvTHOM U NPOYHOM
nJacTMaccoBOM KOPMyCe;

- NOAKJ/IIOYEHNE BCEX BHELUHUX 3/IEMEHTOB K YCTPOMCTBY Npu
NMOMOLLY BbICOKOHAAEXHbIX Pa3beMOB U NEPEXOLHVKOB.

TexHuuyeckue xapakrepuctuku «GSM-cTopoxa 3»
3HauyeHune

MapameTtp
HanpspkeHne nuTtaHuMsa 0XpaHHOro yCTPoMCcTBa
MoTpebnsieMbli TOK: AEXYPHBIA PEXUM .......cceeeerenee..
MoTpebnsieMbli TOK: PEXMUM LO3BOHA ........cceeeennnee

[nanasoH pabounx TEMNEPATYP ........ccceevevee
[unana3ox TemnepaTtyp xpaHeHus YCTPONCTBA ........ -40...+80°C
KonnyecTso He3aBMCMMBIX BXOAHbIX KAHANOB
Konnuectso CM0BLIX BLIXOLOB YCTPOWCTBA ..

MOLLLHOCTb CUIOBOTO BbIXOZA ....evvveevernnerennneennnnns 005A@12B
JunanasoHbl pa6otel GSM-moayns .. GSM 900, GSM 1800/1900
CurHanbHbIli cBeToaNoa COCTOAHNA GSM-CETU ....vvvvneeeeennee. +

MpocnylwmneaHme o6bekTa C MOMOLLBIO BEIHOCHOTO MUKPOdOHa . +
AyOMO-BbIXOL, NS ONOBELLEHNS HA OOBEKTE ...evvveeeeerriiiieeennnn,

B0O3MOXHOCTb ANCTAHLMOHOrO yNpasieHns yCTPONCTBOM
[a6apuTbl AINHA/LUMPUHA/BBICOTA ...evvveeernennneee. 114x80x32 mm
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ITOBAI SNEKTPORNKA
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Pnc.ug

Ha puc.4 a n 6 nokasaH BHELUHWI B1A, NnaTbl YCTPOICTBA C
OCHOBHOW CTOPOHbI M CO CTOPOHbI NMeYaTHbIX NMPOBOAHMKOB COOT-
BETCTBEHHO. Ha puc.5 npencrasneH BapvaHT BO3MOXHOWM KOMIM-
NeKTaumMm OXPaHHOro YCTPONCTBA BHELLHEN aHTEHHOW, AaTY4NMKOM
[BUXEHWS, CUPEHOW, akKyMynsTopHoW GaTapeeil MOBbILLEHHOM
moLuHocTn n USB-pata kabenem s nporpaMMUpoBaHus.

Pnc.5|

Cxema OXpaHHOro ycTpoicTBa npencrasneHa Ha puc.6.
OcHoBoW ycTporicTaa siBnsieTcs TpexananasoHsiii (900/1800/1900
Mru) GSM/GPRS mogyns DD1 SIM300D TaviBaHckoW PpUpPMbI
SimCom 1 8-pa3psaHbii MukpokoHTponnep DD2 PIC16F688 dup-
mbl Microchip. 8-pa3psaHsie MMKpOKOHTposepbl Microchip 3ape-
KoMeHOoBanu cebs Kak BbICOKOHaAEXHbIe MUKPOMPOLLECCOPHbIe
npuGopbI, B CBA3M C 4eM v Obin caenaH Bol6op B nonb3y PIC16F688.
MukpokoHTponnep DD2 cssazaH ¢ GSM-monynem DD1 npu nomo-
LM nocnefoBaTesibHOro MHTepdeiica cesa3u - BoiBogsl 5, 6 DD2 n
4, 3 DD1. B cBa3u C TeMm, 4TO HanpsXeHWs NuTaHnsa umdpoBon
JIOrMKM MUKPOKOHTPONepa u GSM-moayns npubananTenbHo oau-
HakoBbl (HaxomsATcs Ha yposHe 3 B), To onsa cornacosaHusa noru-
4eCKUX YPOBHEW NOCNef0BaTeNIbHOro MHTepderca ncnonb3yTes
pesuctopbl R3 1 R4. Yepes pesnctop R5 mukpokorTposnep DD2
ocyuiectBnseT GYHKUMIO BKIOYEHWS/BbikmodeHns GSM-moayns
DD1. B 06Bs13ky GSM-M0oaynsi BXOOUT Takxke cxema CcunTbiBatens
SIM-kapT. OHa BK/lo4aeT naHensKy cunteisatens SIM-kapt SIM1,
CXeMy COrnacoBaHus ypoBHei Ha ocHoBe peaucTtopos R6, R7, R8
1 R9, uenu 3awuTsl MOAYNS OT NPOBOS CTaTUYECKUMM Hanpsixe-
HUSIMK Ha ocHoBe cTabunuTpoHos VD5, VD6, VD7 1 VD8, a Takxke
koHpeHcatop C13 - gnda 3awmtsl SIM-kapTbl OT HABOAOK MO Lenu
ee nutanua. K pasbemy XS1 nogknioyaetca GSM-aHTeHHa, cur-
Han ¢ KoTopow noctynaet Ha Bxop GSM-mopyns (BbiBog, 33). K
pasbemMy XS2 noakio4anTcs ayanoyCTPONCTBa: MUKPO(DOH 1 Bbi-
COKOOMHBbIV anHamuk. Konpercatopbl C1-C12 1 cTabunmntpoHsl
VD1-VD4 ncnonb3ytoTca ons GuabTpaumm BeICOKOHACTOTHBIX Ha-
BOAOK OT paguonepepatymka GSM-moayns.

[nsa 3apaHvsa TakTOBOWM 4aCTOThl MUKPOKOHTponniepa DD2 nc-

pe3oHatop ZQ1 n koHaeHcaTopbl C28,

b
]
l ‘ o Eﬁﬁﬂaﬂﬂ Nb3yeTca ongd nogknio4eHnsa BHyTpUCxXxem-

HOro nporpamMmmaropa, ¢ NOMOLLbO KOTOPOro NpoM3BoaAnUTCA NPo-

Flaamaane namsaT1 nNporpamm MuKpoKoHTponnepa DD2.
P nonb3yeTtcs ans nogknioueHns DATA-kabens, npu

MOMOLLM KOTOPOrO MPON3BOAMTCH HACTPOMKA TeKyLuen KOHpUry-

”%Hﬁ oT mHaanoro KomnbloTepa. [nsa corna-
0 e 1 ncnonbaylotcs peanctopsl R25 n

R26. BxogHble Lieno4yku, KOTopble cOCToaT u3 pesmctopos R10-

,R13-R1 (o) 0| ~ MCMONbL3YITC A Npu-
r éy“ epefayun nx Ha BbIBOAbI
1

2-14 mukpokoHTponmepa DD1. Peanctopel R10-R12 ncnonbay-
0TCA ONS NPUBEAEHNS YPOBHA BXOAHOMO CUrHana Ao ypoBHS, Npu-
é) A MUKPOKOHTponnepa. Peanctopsl R13-R15 ncnone-
3YyI0TCHA A9 CO3AaHMNS HaYaslbHbIX NOrMY4ECKX YPOBHEN NOMOXM-
TenbHOM NoNAPHOCTM Ha Bxoaax DD2. Konaercatopel C14-C16 ne-
NoNb3ylTCS ANS 3aLlNThl BXOAHbIX Lienei OT HaBOAOK B Lwnerdax
[aT4YMKOB.

Mogaynb nuTaHus yCcTponcTea COCTOMT 13 AByx 4acTen. MNep-
Bas 4aCTb MOCTPOEHA HA OCHOBE MUKPOCXEMbl MMMYNIbCHOMO CTa-
6unusatopa DA2 LM2576 n ucnonbsyetcs ans nutaHmns GSM-
Mopyns. Bropasi - COCTOUT 13 MMKPOCXEMbl IMHEHOro cTabunm-
3atopa DA1 78L33 1 ncnonb3yetcs Ans NUTaHNS MUKPOKOHTPO-
nepa DD2. Mukpocxema LM2576 npeacraBnsieT cob0ov MOLLHBINA
UMNYNbCHBIN CTabMAM3aTop HaNPSXXEeHNs C TOKOM Harpysku o 3
A. Vicnonb3oBaHmne 3TON MUKPOCXeMbI CBA3aHO C Tem, 4To GSM-
MOZy/b BO BPeMsi CBOel paboThbl MOXeT noTpebnatb Tok Ao 2 Al
WHaykTmeHocTs L1 v anop LWotTkm VD9 npenctasnsioT coboi cTaH-
[apTHYI0 06BSI3KY MMUKPOCXEMbl UMMYNILCHOO cTabunnaartopa.
PeancTopbl R16 1 R17 3apaioT BbIXOAHOE HanpsixeHne ctabunm-
3aTopa Ha ypoBHe 4...4,3 B. KongeHcaTop C24 umeet 6onbLuyto
€eMKOCTb M Npu3BaH 3aWmTuTb Luenu nutadng GSM-moayns ot
npocagkn nuTaowero Hanpskenns. Kongencaropel C22 n C23
6noknpoBoyHble. Ha BbiBoa 5 DA2 yepes peanctop R18 nogaetcs
NOrNYecKknii ypoBeHb C MUKPOKOHTponnepa DD2, npu nomotm
KOTOPOro OCYLLEeCTB/SETCS ynpaeneHue ctabunnsaTopom (BKIio-
yeHue/BbikO4eHNe). CTabnnmanpoBaHHOe HanpskeHne NocTyna-
eT HenocpeacTBeHHO Ha BbiBoAbl GSM-moaynsa VBAT (BbiB. 38,
39) 1 GND (BbIB. 35-37). BonbLLOE KONNMYECTBO NapansiesfbHbIX Bbl-
BOJOB NTaHNS MUKpocxeMbl GSM-Mopynst CBA3aHO C OTHOCUTETb-
HO BONbLUMM TOKOM ero notTpebnenns. JInHeliHbIn cTabunmsaTop
Ha ocHoBe Mukpocxembl DA1 78L33 Bko4eH NoO TMMOBOWM Cxeme
Bkno4eHus. KongeHcatopsl C17, C18, C20 6nokmposoyHble, C19,
C21 - anekTponuTbl HeGONbLLLION eMKOCTU. [Anonbl cpeaHen MoLL-
Hoct VD10 1 VD11 npeactaBnsiioT co6ol NPOCTYIO LienoyKky pas-
[eNeHnst BXOAHbIX HanpskeHuii, 6narogaps 4emy K yCTPOWCTBY
MOXHO NOACOEAMHATL ABa MCTOYHMKA NUTAHWS: OCHOBHOMN U pe-
3epBHbIi. KoHgeHcaTopel C25-C27 3awmiiaiot ycTpomcTBo OT
nynbCaLnii BXOAHOro HanpsixeHnwus. Lienoyka peanctopos R19-R21
npeacTasiseT cobo AETEKTOP HaNNYMS BXOAHOrO HaMpPsKeHNs
Ha OCHOBHOM BXxofe Moayns nuTauus. Ctabunutpor VD12 sawwm-
LLaeT HN3KOBOJLTHLIN BbIBOA, MUKPOKOHTPOnepa DD1 oT nepe-
HanpsXeHns.

Kpome BCex Npo4Mx 3IEMEHTOB B COCTaB YCTPOMCTBA BXOAUT
CWJI0BOW ApaiBep, KOTOPbIA NOCTPOEH Ha OCHOBE MOMNyNsSPHOWN
mukpocxembl ULN2003 (DA3). Cunosoin gparisep Mcnonb3yeTtcs
ON9 ynpasneHns CBeToANO0AAMU U CUNOBLIM BbIXOAOM MOBbILLEH-
Hoi mowHocTu. C BeiBoaa 15 1 16 mukpokoHTponnepa DD2 no-
CTYNatoT yNpasnsioLwmne CUrHasbl Ha MUKPOCXeMY BbIXOAHOrO Apaii-
Bepa DA3 (BbiB. 5-7 11 3,4), a C Hee - Ha BbIXOAHOW pa3beMm 1 CBe-
Toanoasl. AHanornyHo GSM-mopyne DD1 (BbiB. 41) 4epes pesunc-
Top R22 ynpasnset npy nomoLum cunosoro apansepa DAS ceoeit
rpynmnoin cBeToAnO[0B.

YCTPONCTBO MMeeT ABa Tuna CBETOAMOAHBLIX MHAMKATOPOB.
Mepsbit HL1 curhanmanpyeT 06 ob6LemM CoCTOsiHUM YCTPOICTBA,
BTOpoit HL2 - 0 pabote GSM-mopaynsi. Peaunctopbl R1 1 R2 orpa-
HWYMBAIOT TOK Yepe3 cBeToaMoAbl. Kaxablii CBeToaMoL, yCTpon-
CTBa MOXET TaKkXe UMEeTb BHELLHWI y6nunpytowmnii ceetoamon,. Ana
3TOro y cunosoro gpaisepa DA3 3ape3epsrpoBaHbl BbiBOAbLI 14 1
16, Hanps>KeHre C KOTOPbIX Yepe3 TOKOOrpaHM4YnBaloLLe pesunc-
Topbl R23 n R24 nopaeTtcs Ha BbIXOAHOM pa3beM XS4, a ¢ Hero Ha
BHELLHWE CBETOANObI.

K rnasHomy pasbemy XS4 noakiio4aeTcs OCHOBHOWM 1 pesep-
BHbIA MCTOYHUK NUTaHus (BbIB. 8 1 10), 06Lwmii NpoBoL (BbIB. 7),
[Ba BHELLHWX CBETOAMNOAA (BbIB. 5, 6), CNOBOE YCTPOMCTBO (BbIB.
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30BaTbCS A9 MUTAHUA BHELUHWMX aKTMBHBIX AATYMKOB, KOTOPbIE
OyayT pabGoTaTh B COCTaBe CUCTEMbI, HANPUMEP AATYMKOB ABVXe-

HUS 1 ap.

4), oxpaHHble Wnelidsbl (BbIB. 2, 3) 1 KHOMKA ynpasneHns (Bbis. 1).

Kpome TOro, Ha pa3beme MMeeTCs BbIXO BHYTPEHHEro Hectabu-
NN3MPOBAHHOrO NUTaHns (BbiB. 9 XS4), KOTOpOoe MOXEeT UCNOb-

(lMponomkenve cneanyer)
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AUDIO HI-FI

«AraGIror Sy
OBepKNOKUHI «AraGiio A

h
OuyepepHoil yoap B 6yoe

Kak-To npuwén Ko MHe ppyr, NPUHECYY N0 B8R akal Ol@ir¢X:
HUKN «AMPUTOH» 25Y - 202C un ckasan: «[1ocMOTpu, 4TO C HUM
MOXHO CAenaTh, XO4y NOCTaBUTb €r0 ANS PACKAYKM ThiNOBbIX AC».
MocmoTpeTb He npobnema. [BivTe «0ICHEmLHIATE > Bor & 1al~
KaKkoro, COBCTBEHHO, Ka4yecTLa X0o4YeT No:y4nTb X039uH. [[nybuHa
6bina 3agaHa npenenbHon, 3aTo GUHAHCUPOBaHWE - OrpaHNYeH-
HbIM. TUNMYHO pycckasa 3agada. B neapax MHTepHeTa ecTb a /4 10-
dunbckme canTbl, TaM ayamodunsl 06MEHMBAIOTCA MbICASIMU.
MbICNST OHWM [OBOABHO MPOCTO. NS ynyyweHus annaparta Bce
noAo3puTeNbHbIE 3NEMEHTLI B HEM 3aMeHSII0TCS OpeHa0BbIMY aHa-
noramu. CoOTBETCTBEHHO, MOA03PUTENbHBIMU CYUTAIOTCS Te ane-
MEHTbI, K KOTOPbIM HakAeH 1 AOCTyNeH No TOMWMHE KOoLuenbKa
Gonee kpyToit aHanor. [lanee cnenyioT UCTLITAHUS: SCEH [ieHb, B
KOTOpPOM ycunutene 6onblie aetanein oT U3BeCTHbIX OpeHaoB, TOT
N «urpaet» nydwe. Mtak, cambii LLMPOKUIA NYTb K YNYHLLEHWUIO Na-
pameTpoB YM3Y nepekpbiT C OAHON CTOPOHbI 3aKa34yMkoM U C
Apyrovi - 6ecnopsiA0YHON Maccom 3anpyamBLIMX ero ayanodunos.
Kak nnoxo, 4To Mbl C 3aKa34MKOM He ayanodpuibl - MHe Obino Obl
nerye paboTaTb, @ Bam - YyuTaTb CTaTbIO.

Onucanoso

Jlnct co cxemort YM3Y «Ambuton» 25Y - 202C nonancs kpai-
He Hepa3bopunBO OTnevaTaHHbIM. CxeMy NpPULLIOCH BOCCTaHaB-
MBaTb M MO PUCYHKY, U NO MOHTaxy, puc. 1. MNonoca 4acToT cur-
Hana co Bxoga YM34 orpanunynsaetcs dBY R2C1 n ®HY R1C2.
Yeunutenb Hanps>keHus - AByxkackaiHbli. BxogHon kackag, Bbl-
nosnHeH Ha TpaHauctopax VT2, VT4 no cxeme anddepeHumans-
HOro ycunutens. TOK SMUTTEPOB 3a4aH MCTOYHMKOM CTabUNIbHOrO
Toka (UCT) R44, VT1 - VT3, R7. Harpyaka audkackaga - peauc-
Top R4, c Hero curHan noctynaet Ha 6a3y VTS5, BK/IIOYEHHOro No
cxeme ¢ OK. CgenaHo 3To Ans MOAyYeHWUsS HU3KOrO BbIXOLHOMO
COMPOTUBNIEHUS Kackafa C Lenblo 0cnabutb BANSHUE HA NONOCY
nponyckanmsa amdkackaga AMHAMUYECKON BXOLHON EMKOCTU -
apdekta Munnepa - BTOPOro Kackaga yCuauTens HanpskeHus,
BbINOSIHEHHOMO No cxeme ¢ OB Ha VT7. Harpyskoi BTOporo kac-
kapa cnyxut UCT Ha R14, VD2, VD3 - VT6 n R17. 1ByxTaKTHbIV
TPEXKacKaAHbIN BbIXOAHOM NoBTOpPUTENL COOpaH HAa VT10-VT13 n
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Puz, i Hracanas Jxmes W3t

v X2i1-OHAay

Buktop XKykosckuid, r. KpacHoapmerick JJoHeukou 001

ICTEHEBAE AL b Lla 0 hhe VT3, VT4. ins orpaHnyeHns Toka
9TUX TPAH3NCTOPOB B Clly4ae KOPOTKOro 3amblKaHUS B Harpyske
MCNoJIb3yeTCsl TOKOBas 3aluuta, cobpaHHas Ha VT8, VT9, VD4 -
VIIR24 - B2GTEanaidn| 8K Y (A3 e nOCTOSHHOMY TOKY Mpo-
M3BOAUTCA NOACTPOe«dbiM pe3nctopoM R5, a yctaHoska Toka
MOKO$1 BbIXOAHbIX TpaHancTopos - R21. YM3Y4 oxeayeH OOC, cur-
Hi(n (okdngl ¢ aenutena R12, R13 n R11, C5 nogaH Ha nHBepTu-
pytounii Bxop, amdkackana. YCTonumBoCTb yeunutens obecneuu-
BAIOT Lenu YacToTHow koppekumm R5C4, C8, C9wn C6 B uenn OOC,
émkocTb kabenenn AC BbiBefeHa 3a npegensl uenn OOC dHY
R40L1 1 eé BnnaHue gemnduposaHo uensto Llobens R41C14.

Cyns no HanpsixeHunto Ha pesucTope R7 - 6,4 B, Tokn nokost
TpaHaucTopoB audkackana cocrasnsioT no 0,75 MA. Hanpsixe-
Hue Ha R17 - 0,8 B, noatomy 1ok VICT VT6 1 O3 VT7 - 6,7 MA.
Hanpsxexue mexay amutrepammn VT3, VT4, KOHTPONbHbIE TOYKM
D v E, He npesbiwano 2,5 mB, cnenosaTenbHO, TPAH3UCTOPbI Bbl-
XO[HOro kackaga paboTaloT B pexwvmMe knacca B ¢ Tokom nokos 6
MA.

AYXvs ...

KoadpuumeHT yerneHus Hennseptupyowero YM34 ¢ pazom-
kHyTO OOC HalnTh fOBONBHO NPOCTO. [N €€ KOPPEKTHOro n3me-
peHus Heobxo0aMMO coeanHUTb Bxod YM3Y ¢ o6LwmM NnpoBoaoMm,
3aMKHYB KOHTaKTHblE niowanku 1 1 2, nogate CUrHan Ha nHeep-
Tmpylownii Bxogd YM3Y - 4yepe3 peanctop conpoTUBAEHWEM No-
paaka 3,3 Knnooma Ha BepxHuii no cxeme BbiBog, R11, yctaHOBUTB
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AUDIO FI-F
onpenenéHHoe BbIXOAHOE HanpsixeHne Ha
BbIxoge YM3Y4 n nameputb HanpsxeHue B
Touke A, puc.2. \amepeHve npon3soanT-
cs ocumnnorpadom, Npu4ém Bo nsbexa-
Hue co3ganus B uenn OOC c nogkntoye-
HMeM CoOCTBEHHOIN EMKOCTV kabens npu-
Hopa MCKYCCTBEHHOro nostca 1 cpbiBa
/CUNUTENS B reHepaLmio Wyn noaksoya-
eTcsa yepes peauctop 1 kKOm. Koadpdunum-
eHT yCcuneHus HaxoanTcsl Kak OTHOLIEeHVe

12 SDYOKOH v CMrHanoB Ha Beixoge YM3Y,
KOHTpOfbHast Todka C U Ha MHBEPTUPYIO-
wem Bxoge YM3Y, koHTponbHas Touka A.
3T0 OTHOLUEHWE MOXHO Bblpa3uTb Kak B
pasax, Tak 1 B feumbenax. Ha ckopyto pyky
KO3(pDULUMEHT MOXHO M3MEPUTb B ABYX-
TPEX TOYKax 3BYKOBOrO AMana3oHa: 04HO
- ABa n3mMepeHus Ha yactotax 200 Iy - 1
KI'u, n ogHo - Ha 20 k. 3HaveHwe, nony-
YeHHoe U3 NepBbIX ABYX U3MepPEHUIA, Mno-
CTOsIHHO [0 vacTtoThl fcp1 6e3 OOC, roe
OH NagaeT fo -3 46 o1 namepeHHoro. BHn3
ot yactoTbl 20 k'L, Ky BO3pacTaeT co CKo-
pocTbio 20 gb Ha gekaay. MNpoekums Tou4-
KV nepeceyeHns aTUX ABYX NPSIMbIX HA OCb
abcumcc naét 3HayveHue fcpl 6e3 OOC.
Ycunernne YM3Y nop Harpyskon nitepec-

DAY Sy 10Ty 70Ky HO C MpaKTUYecKol ToUkM 3peHus, a Bea

Heé - C UccnenoBaTensCkov, AN OLEHKU
BKJ1a[a peasibHOro BbIXOAHOMO NOBTOPUTE-
NI N0 CPABHEHMIO C nAeanbHbIM, NOJIHOC-
ThiO UCK/IOYAIOLWMM BANSHWE HArpy3Kkn Ha
YCUNUTESb HANPSXKEHNS.

Monyy4eHHble faHHbIe NPeACTaBieHb! B
Buae rpadukos Ha puc.3. Ky xonocTtoro
xopda nexogHoro YM34, puc.1, Ha yave-
nenve Hesenuk: 2.000 pas Ao 4acToThl
fcp1=10 kl"u, onpegensemoi conpoTuene-
Huem R22 n cymmapHom émkocTteio C8, C9,
MOHTaxa n Ck6 VT6, VT7, VT10 u VT11.
MoaTtomy npu BBeaeHun OOC HanbonbLuas
rnyéuHa OOC Bcero 40 b, a Ha yacToTe
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20 kl'y, - n BCce 34 ab, nuHua 2. 'ae-To B cxeme, B LIENU KOIEKTO-
pa VT7, npsyeTcs NpuynHa CToNb NPUCKOPOHOrO CHUXEHWS yCu-
nenus. Ky 3aHuXeH 13-3a YCTaHOBKM B HArpy3ky BTOPOro kackaga
yeunutens HanpsbkeHns peauctopa R22, 4bé conpoTusneHne SBHO
ManoBaro: ycunenue kackaga ¢ O3 Ha VT7 Ky = R22 / (R18 +ra
VT7). Mockonbky ra = UT / Ik, rae Tennosoe HanpsxeHnne UT=25
MB, Ky = 13 kOm / (0,027 + 0,004), unn okono 400 pas. C ero
NCKITIO4EeHNEM ycuneHve Bo3pacrtaeTt ¢ 66 0o 84 ob Ha yactotax
0o 2,5 kl'u n ¢ 60 go 63 ob Ha 20 kl'y. OTkNOYEHNe Harpysku
YM34 npusoauT k yBennuenuio Ky go 88 b no 1 kl'u, n 63 b Ha
20 Iy, nuHua 3. Toxe «He doHTaH». CMoTpMM panee. Peaktus-
HOe conpoTuBneHne koHaeHcatopoB C8 n C9 MOXHO HanTu no
$opmyne: Cx = 1000 / (2rtf (C8+C9+Ck6 VT6, VT7,VT10,VT11)),
roe Cx - B knunoomax, C - B HD, a f - B kunorepuax. Torga Ha
yactoTe 20 kI'y, Cx = 1000 / 6,3 x 1 x 20 = 8 kOm, 41O B MonTopa
pasa MmeHbLle conpoTuenenns R22. HanpalunsaeTcs BbIBOA: 3a-
BblLLEeHbl EMKOCTM KoHAeHcaTopos C8 n C9. Ontummnsaumein no
YCNOBMIO OTCYTCTBMS reHepauumn émMKocTen KoHaeHcaTopos - C4
0o 220 nd, C8 n C9 - no 100 nd, C6 - no 8 nd, ncknoverHme R22,
puc.4, moxHo gosectu Kyx.x. YM34 Ha 20 kI'u, nog, Harpyskon 4
Owma po 70 gb, nuHua 4. TogHATb YyCUNeHne Bbille He MO3BONT
coyeTaHve HWU3KOM fT BIXOAHWKOB M BbIOpaHHOro cnocoba Kop-
pekumn. Ha yactotax oo 4 kl'y, Ky ycunutens ¢ Harpy3kow He npe-
BolwaeT 84 ob. CpaBHeHve xopa nunuii 3; 4 n 5; 6; 9 Ha HY-CH
yKasblBaeT Ha AOBOJILHO GOMbLLYIO 3aBUCUMOCTb Ky ycunutens
HanpskeHus oT Harpyskn YM3Y n HefoCcTaTo4HOCTL TPEX Kacka-
[10B NOBTOPUTENS: NPW naeansHoN passsaske YH oT Harpysku Mox-
HO Bbiurpate 4 ob
YyCUNEHUS.
Koadpduunent
YCUNEHUS HarpyXeH-
Horo YM3Y4 ¢ gByx-
KackaAHbIM BbIXOA-
HbIM MOBTOpPUTENEM,
puc.5, paxe Huxe,
4yem cobpaHHOro no
WCXOLHOW Cxeme.
CpaBHUTE INHWM 2 1
6 (puc.3), npuyém
yoanenve R22 yse-
NN4MBaeT ycuieHvue
He3Ha4MTesIbHO: Mof,
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HarpysKkow fiBa kackafa NoBTOPUTENS HE MOryT 06erynTb pexvm
paboTbl yCMnTens HanpskeHns no nepemeHHomy Toky. Ky YM34
Npuv OTKOYEHUN HArpy3K1 NOKa3bIBaOT IMHWSA 7, a NPy yaanenum
R22 - nnHna 8. AHanna nonyy4eHHbix rpadrkoB yKasdbliBaeT Npuym-
Hy: BbICOKOIO YCUJIEHVS He MO3BONSIOT Pa3BuTb HEQOCTATOYHAs
pa3Bs3Ka yeunmTens HanpsxeHus ot Harpyskn YM3Y. MNockonbky
3a[aHa BbIXOAHAS MOLLHOCTb, TO TEM CaMbIM 3a4aHbl BbIXOAHON
ToK YM3Y, nepemeHHas coctasnsioLas Toka 6a3 TpaH3MCTopoB
BbIXOAHOMO W NPeABbIXOAHOro Kackaaos. OOC noBbileHVeM yni-
paBnsowWwero HanpsxeHns BolHyxxaaeT VT7 Bo3mellatb HegocTa-
IOLLMI 13-33 COKPALLEeHNS YNCa Kackatos NOBTOPUTENS TOK pac-
Kayku NpeaBbIXOAHOrO Kackados, NPUYEM Takoe nepepacnpene-
NeHve TOKOB KayeCTBa 3BY4aHWs HE NOBLILIAET: ABYXTAKTHbIM Kac-
kap ¢ OK Gonee nuHeeH, YeM OfHOTaKTHbIN - ¢ O3. MNoBbIWeHne
otaasaemoro VT7 Toka ¢ nogkmoyeHnem Harpysku kK YM3Y sua-
HO MO YBENMYEHMIO NageHns HanpskeHnto Ha R18, KoHTponbHas
To4ka B. Mpwn Usbix YM34 = 10 B n yactoTe 20 kI, HanpsxeHve
Ha 6a3e VT7 npu nogknioueHnn Harpysku YM3Y yBennumsaeTcs ¢
10 po 20 mB, a Ky kackaga ¢ O3 - KyO3 = Usbix YM34 / Usx
kackapa (nnm U 6a3bl VT7) - ymeHbwaetcs ¢ 1000 go 500 pas.
TonbKO 32 CHET YMEHbLLEHUS CONPOTUBNIEHNS HArpy3KX kackaaa ¢
03 - RHO3 = R18 x KyO3 - ¢ 390 kOm 6e3 Harpy3sku YM34 no 45
kOm npu RH = 4 Oma Usx kackapa noseiwaetcs ¢ 1,5 no 8 mB, a
Ky - ymeHbluaetcs ¢ 6.700 go 1.250 pas Ha yactoTe 2 kI'u. Yxya-
LUEHME JIMHENHOCTU MOXHO OMPeAenuTb Mo MCKaXeHnio GopMbl
curHana B Touke B, puc.6, 2 k. MNonoxeHne He cnacaeT gaxe
onTummsaums koppekuym: YM3Y 6e3 Harpysku He UCNonb3yeTcs,
a nof Harpy3skol ero Ky Ha 4 b MeHbLue, 4eM Y MICXOOHOW CXeMbl
C TPEXKAcKaAHbIM BbIXOAHLIM NMOBTOPUTENEM, CPABHUTE JIMHWM 2
n6.

KoadduumeHT rapMoHuK vs ...

M3mepeHne HelMHeHbIX NCKaxeHui NPOBOANIOCH C NCMONb-
30BaHuem reHepartopa 3-118, NHU C6-8, ocumnnnorpada C1-117.
HanmeHblunii namepsiemoiii Kr - 0,008%. Ona 60nblunHcTBa Ba-
PUaHTOB CXeMbl 3TOrO BMOJIHE [OCTATO4HO. [MoBbILEHNE pa3peLua-
foLert cnocobHocTv C6-8 [0 ThICAYHBLIX fOMeV NpoLeHTa Ans nony-
YeHust faHHbIx cTonbuoB 9 1 10 Tabanubl puc.7 obecneymBaeTcs
npYMeHeHeM ABOMHOr0 T-06pa3HOro PeXXeKTOPHOro GubTPa, BXo-
Jsero B coctas reHepartopa '3-118. Takoi punbTp nogasnset nep-
BYIO rapMOHuKy Ha 60 Ab, BTOpPYIO rapMOHUKY HaCTOTbl pexekumm
Ha 9 nb, a TpeTblo - Ha NaTb. [ing paboTel C6-8 B pexmme nsmepe-
HVSI FaPMOHMK HanpshkeHne BXOAHOIr0 CurHana AOKHO NpeBbIwaTh
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100 MB ad@, cneposaTenbHO, U, C Y4ETOM NoAaBneHNs GUbT-
pPOM NepBOI rapMOHMKK, BbIXOAHOE HanpskeHne YM3Y He ponx-
HO BbITb MeHbLUe Yem 100 B apd nnm 140 B amnn. Moatomy ans
yNyyLeHNs paspeLleHns cuctemsl reHepatop-dounstp-MHN 8 10
pa3 6blna NpeanpyHaTa BOEHHAs XUTPOCTb: HanpsbkeHue Ha Bbl-
xofe YM34 Ha vactoTte 20 kI'y, n3mepserca sonstMeTpom VHN,
3atem mexay YM34 n MHW BkniovaeTcs punbTp 1 nepecTpomnkon
4aCTOTbI reHepaTopa BBEPX BbICTABSETCS 3HAYEHME HAMPSKEHWS,
B 10 pa3 MeHbLuee npexHero. MockonbKy reHepaTop paccTpoeH
BBEPX OT 4aCTOThbl pexekuumn ¢punbtpa Ha vactoty 24,5 kl'u, He-
npeanbHocTb AYX punbTpa ocnabnseTcs: nofaBneHne BTOPOW rap-
MOHWKMN 4acTOThbl pexekuun - 6 b, TpeTbeit - 3 ab. [na npumepa
B cTonbue 10 npmBeneHsbl NokadaHus npubopa 6e3 NpUMeHeHNs
$unbTpa, a B ckobkax aaHbl 3HadeHus Kr, 6onee 6am3kme K pe-
anbHbIM. MIckaXeHns n3mMepsanncs Ha CaMoi TSXeNown, 3aTo U ca-
MOV MIHPOPMATUBHOW C TOHKM 3PEHNS IMHENHOCTU YCUNEHNS Yac-
Tote 20 kU, ecnun He ykasaHa nHas.

OT60p TpaHaucTopos no h21s He npoBoauncsa. Ycunexune
no TOKy BbIX0AHbIX VT3, VT4 cunbHO 3aBNCKT OT TOKa, 3 koneb-
netcs ot 20 - 35 npu Toke 2,5 MA po 35 - 50 npmn 25 MA n 2 A,
makcumym 60 - 80 HaGnopaetcs npu 200 mA - 1 A. Y VT10 -
VT13 B namensiercs ot 30 - 50 npm 2,5 MA po 35 - 60 pas npu
25 MA. Mo cpaBHEHWIO C COBPEMEHHbIMU 3apybexHbIMU 3TO
COBCEM He KpyTo.

Ha yactote 20 kI'y, YM34 no ncxogHow cxeme, puc. 1, Harpy-
XEHHbIN Ha NPOBOOYHbLIN pe3ncTop 3,6 Oma, BHOCUT 3HauuTeb-
Hble nckaxenus: npu Pebix=0,125 BT - 0,5%; 1 BT - 0,3%; 12,5 BT
- 0,15%; 30 BT - 0,16%, cm. Tabnuuy Ha puc.7, ctonbed 1, a oc-
LMANorpaMMbl FaPMOHWMK, CHATble nocne 06paboTkm curHana pe-
XeKTopHbIMK PunbTpamn MHW Ha cneumansHom Beixoae npubo-
pa, UMeIoT B1A, XapakTepHbIi Ans BTOPUYHBIX NEPEXOAHbIX NCKa-
XEeHUN Tnna «CTy-
neHbka», puc.8.
Ecnun pazbanaHcupo-
BaTb ycunuTenb no
NOCTOSIHHOMY TOKY
Ha 50 mB, nckaxe-
HUS yBENINYATCS: NPY
PBbIx=0,125 BT -
0,65%; 1 BT-0,35%;
12,5 Bt - 0,17%; 30
BT - 0,19%, cTonbe,
2. OTO M NOHATHO:
npv NaaeHUn Hanps-
xeHuns 50 mB Ha co-
npotusneHun 3,6
Owma 4epes Hero nNpo-
TekaeT Tok 14 MA.
Ecnu BCNOMHWUTB, 4TO
TOK MOKOS! BbIXOZHbIX
TPaH3MCTOPOB BCEro
6 MA, nepekoc nney
BbIXOLHOrO Kackaga
O4YeBWAEH: TOrAA Kak
ofHo paboTaert ¢ To-
KOM nokos 14 MA,
BTOPOE HAYHET BbIXO-
OUTb U3 OTCeYKM
NVILLb MPY BbIXOAHOM
HanpsbkeHUn ¢ amn-

Pnc.9

JINTYOHBIM 3HAYeHN-
em 6onee 20 MB.

Mpu ycTtaHoBKe
TOKa NOKOS BbIXOA-
HbIX TPAH3UCTOPOB
100 MA, 4TO CcooTBeT-
cteyeT 40 MB mexay
KOHTPOJIbHBIMU TOY-
kamu D v E, nckaxe-
HUS, BHOCVMbIE
YM34, ymeHbwu-
NNChb: npu
PBbix=0,125 BT - oo
0,03%; 1 BT - no
0,06%; 12,5 BT - no
0,09%; 30 BT - oo
0,1%, cton6eu, 3. Cyas no ocumnnorpaMmam rapMoHWMK, U3OMbl
Crnagununchb, CnefosaTeNibHO, CNeKTP BbICLIMX FaPMOHMK COKpa-
Tnncs, puc.9.

Kak MoxHo 3ametutb, B YM3Y otcytctByeT ®HY B Liensx nu-
TaHus yeunutens Hanpsbxenus. Ecnu yctaHosute ®HY R46C18 n
R46C19, puc.4, nckaxeHus yonactcs ymeHblLnTb B 3-4 pasa, CTon-
6ubl 3 1 4. Bcé xe HabnofaeTcs OCTaToyHas «CTyrneHbKa»: TOK
MOKOS BbIXOAHbIX TPAH3UCTOPOB eLwé He onTumaneH. OnTumnsa-
LM TOKa NOKOS MO MCHE3HOBEHMIO «CTYMEHbKW» BLIXOAHOMO Kac-
Kaga npMBoamT K 3Haverumio 200 MA, 80 mB mexay Toukamm D n E.
NckaxeHns, BHocumble YM3Y, ymeHbwmamce: npu Pebix=1 BT -
0,015%; 12,5 BT - 0,02%; 30 BT - 0,03%, cton6eL, 5, n npu PBbix

Pnc.10
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AUDIO FI-F

[0 15 BT rapMOHVKK eBa NpeBbILaloT Ypos/H| | ivils/flofliy a;,
norpamma puc. 10. N0oCKONbKY HanpsxeHne TaiMTANK B LEsax
NUTaHWS BBIXOAHOrO Kackaja YMEeHbLUMIOCh, Tenepb yCTaHOBKA
®HY B uenu nutanna YH He cTonb addekTUBHA, Kak PAHEL ) TR
PBbIx=30 BT Kr ymeHbwmncsa ¢ 0,03 go 0,02%, cron@lUons i €
Bcé xe cpaBHeHne faHHbIx cTon6uoB 3u 4, 51 6, 11 1 12 nokasbl-
BAET OYEBWIHYIO NONb3Y NUTAHUS YCUIIUTEAS HARRINAHIAG IAGKTHO,
4ynTeNbHO KolepHol nuwei. CpaBHeHNE@AaHHEXCTON ALHICTN 2|
6 n 7 roBOpUT B MONb3Y YCTAHOBKM CEPBUCHOrO MHTErpaTtopa B
uenu OOC no NOCTOSHHOMY TOKY:YeM MEHbLUE BbIXOAHOE NOCTO-
SHHOE HanpsKeHWe, TeM NNH AAHIGE /CHsITe sV D) (H D JLH 73 1e 4~
HO cBA3aTb rpadumku puc.3 ' paHHble Tabnuupl, pyc.7: ¢ ONTUMK-
3aumen Koppekuun neTneBoe yCuneHne pacTeéT, a MCKaxeHus
yMeHbLualTes, cM. ctonbel, 9. OanH Tonbko GakT ompavaellfion-
HYI0 OAHO3HA4YHOCTb - X0Ta neTnesoin Ky YM34 Ha puc. 11 BbICOK,
CpaBHEHWe [aHHbIX CToN6uoB 8 1 9 Tabnuubl NOKasbIBAET, YTO
JIMHEMHOCTBIO Ha curHane YyactoTon 20 k'L, OH He GneweT. B aTom
BapuanTe YM3Y nprmMeHeHa koppekumm no cnocoby, NpeasioxeH-
HoMy [IXOHOM 3namcoM, cM. «PaanoXob6u», Ne 2 3a 2003 roa,
ctp. 10, 11, puc.2 - 6. Ha puc. 11 R1R48C20 o6pasytoT Lenb npo-
TMBONeperpy3oyHorn koppekumu, a uenb R11C21 sknoyeHa Bo-
nepBbIX, MapasesbHo BbICOKOMY BbIXOAHOMY COMPOTUBAEHNIO BTO-
poro kackaga YH, obecneuvBaeT TeM CaMblM YaCTOTHYIO KOpPeK-
LMI0 C LOBOJIbHO HU3KOYACTOTHLIM NEPBLIM NOIOCOM, Nof06HO C8,
C9, a BO-BTOpbLIX - KaK Lemnb 4yacToTHO-3aBncumor OOC Ha BY,
napannenbHas OCHOBHOW, yepe3 R12, R13. MNoHATHO, 4TO, Hauu-
Has ¢ yactotsl fep = 1000 / (2t x (R12 || R13 x C21) - okono 58
kl'u, TpeTbel rapmonunkm yactotel 20 kl'L, Takasa TposHckas Lenb
BbIBOAMT BbIXOAHOW noBTOpUTEb M3 Nnetan OOC 1 cnoco6eTByeT
MOBBILIEHWIO HENMHEWHBIX UckaxeHnin. OCOOEHHO XOPOLLIO 3TO
BWAHO Ha BonbLUOi MoLwHOCTK, cTonbel, 9. Ha puc. 12 npuseneHa
ocuunnorpammMa mckaxenun ¢ soeixoga MHW npu Peeix=12,5 BT
Ha 3,6 Oma, yactoTa curHana 20 kl'u,.

YMeHbLUEeHWe Yncna KackafoB NOBTOPUTENS YXYALLAET IMHEN-
HocTb YM3Y4, 1 0cO6EHHO 3TO 3aMeTHO Ha HOJbLLIOV MOLLHOCTY.
CpaBHUTe oCUMIOrpaMmMbl UCKaXeHW Ha Bbixoae VIHW, cHatbie
B NPV 0AMHAaKoBbIX ycnoBusix: PHY B uenu nutanus YH, Tok Bbl-
X0pAHoro kackapaa - 200 MA n BbIxogHas MOLLHOCTL - 15 BT, puc. 10
1 puc. 13. CpaBHeHne aaHHbIx cTonbuoB 51 10, 6 u 12 Takxke He B
Nonb3y 9KOHOMUK TPAH3MCTOPOB Ha CBATOE A0 BLICOKOM BEPHO-
CTW: €CNN HA ManbIX BbIXOAHbIX MOLLHOCTAX Kr npyMepHO paBHbl,
TO C yBE/IMYEHNEM BbIXOAHON MOLLLHOCTM TOK Harpy3kun ycunutens
HanpsXeHWs 1 BHOCUMbIE UM MCKaxeHus Bo3pacTaloT. He 0oco60
nomoraet u yctaHoska ®HY Lensx nuTanus yeunutens Hanpsxe-
Husl, cTonbubl 11 1 12. 3aTto ecnu mepuTb Kr Takoro YM3Y 6e3
NOLK/IOYEHUS K HEMY
Harpysku, Kkak aTo
Koe-Korpa koe-kem
4acTo NpakTUKyeTes,
3HAYeHUs K.H.W. Npo-
CTO BEJSINKONENHbI B
CBOEN MWU3epHOCTY:
cM. cTonbupl 13 1 14,
NMOCKOJNIbKY 3aBUCAT
OT JIMHEHOCTN He-
Harpy>XeHHOro ycu-
NNTENS HANPSXXEHUS.
3p0ecb AN HarnsagHo-
CTW FapMOHUKN W3-
MepeHbl Ha HacToTe 2
Klu, T.k. Ha 20 Iy
ycunedne YM3Y ¢
pasomkHyTOon OOC
HEeBENMKO BO BCEX
4eTbIpEX BapuaHTax
C NOAK/OYEHNEM/OT-
K/lO4EeHNEeM Harpys-
kn n R22. Hebonb-
woe nosbilweHne Kr
npu Pebix=0,125 BT,
cTon6eu, 13, no cpae-
HeHuio ¢ Kr npwu
PBbIx=0,125 BT,
cton6bubl 10 1 12,
obycnosneHo Gonee

Pnc.13

LTI KO A GO ILBVEDEeHNS LIYMOB W rapMOHUK: KaK AJfist CUr-
Ha7la [f&ciotovz R4, fak n gna curHana vactoton 20 k', Te n
apyrvie yunTbiBatoTcs B nosoce ot 1 go 200 kIu.

FpI ey MYaHAPOM

Slaknyhfyie nokasaTenu No ogHOCUrHaNBLHOMy Cnocoby name-
peHus Kr obecneunn YM3Y ¢ TpéxkackaHbIM NOBTOPUTENEM U
OMTEMIAVDOBIHIEBIMI HeasMn Koppekumu, puc.4, ctonbew, 9. Ho

1 312 Srelndl EMREIME A0 1aTKN. Meperpy304Hyio CnocoBGHOCTb
amddpepeHLMansHOro kackaaa 0THOCUTENIbHO HeBenKa - Npumep-
HO 150 MB 4 BRIyMCIserca kak cyMMA TeIIoBbIX HanpsxeHuin VT2,
VAo eIV h Raneyng man gaiellyyidya pesmnctopax R3, R8
R5 - no 50 MB. Pa3Hoe Hbi curtan npegcraenset coboi BY-rap-
MOHUKM C BbixoAaa YM3Y4 1 BnonHe BEPOSITHO BHECEHWE UM UHTEp-
NealEALIEL HBIX UckakeHni. Kpome Toro, auddepeHumanbHbiii
kackap obnapaet co6CTBeHHbIM KO3 PULMEHTOM YCUNEHUS U YCU-
NEeHHOe Pa3HOCTHOE HanpsXXeHne NPUKNaapIBaeTCs KO BXO4Y BTO-
poro Kackaga, a ero neperpy3o4yHas cnocobHOCTb B CTOPOHY OT-
CeukM BbIYMCNSAETCS Kak CyMMa TenaoBoro Hanpspkerns VT7 u na-
[eHUs HanpsXkeHWs OT NPOTeKaHWs Toka nokos 6,7 MA Yepes pe-
3uctop R18 B 27 Om, ntoro 206 mB. [Ins yscHeHMs NpoLecCos,
MPOUCXOASALLMX NPW 3TOM B yCUNUTENE HanpsbkeHus, Bblnm npose-
peHbl MeaHapoM Tpu BapmaHta YM3Y - ucxogHelin, ¢ oNTuMmnan-
POBaHHOW MO OTCYTCTBUIO FeHepaLmm KOpPeKLMe 1 C Lienbto Npo-
TBONEeperpy3o4Hol koppekunn - MMNK. Ong nposepkun Heobxo-
oMo yoanutb C2, L1. MNMpwu noakniodeHnn Harpyskn YM3Y ocumn-
NOrpamMbl U3MEHSIIOTCS He3Ha4YMTeNbHO, NPUMEPHO Ha 5 %, no-
3TOMY MOXHO 0B0MTUCH 1 Be3 He€. OcumnorpamMmmMbl CHUManMCh
B [IBYX TOYKaX: FNaBHOW To4ke - B, npu aTOM BO n3bexaHue ncka-
XeHW GOPMbI CUrHANA UM reHepaLmn U3-3a BHECEHUSt EMKOCTU
wyna npnbopa oH noakoyancs yepes peanctop 300 Om, n Bcno-
mMoratenbHol Touke C. HanpsikeHus B Todke C ycTaHaBnmMBanmchb
pasHbiMK 10 1 2 B. X0TS ocumnnorpaMmmel CUrHanoBs ans ynooersa
YTEHWS BHELLIHE MMEIOT OAMHAKOBLIN pa3Mep, A5 NOHUMaHUS BHYT-
peHHMX pasnuunii cxem YM3Y cnepyet obpallatb BHUMaHWe Ha
npuBeAEHHbIE PALOM VX aMNANTYAHbIE U BpeMeHHble xapakTepu-
CTUKMN.

Ons Bapnanta YM3Y4, cobpaHHoro no cxeme puc. 1, dopma
curiana amnantynon 10 B Ha BeIxoae nokasaHa Ha puc. 14. Bua-
Hbl 3aBanbl GPOHTOB M CNAA0B, CKOPOCTb HapacTaHus okono 7 B/
mkc. CTaHgapTHOe MHeHMe riacuT, 4To ecnv Ha Bbixoge YM34
HeT BbIOPOCOB, TO U BHOCKHMblE UM AMHAMUYECKME UCKAXEHUS
manel. Ocumnnorpamma curiana B Touke B, HanpoTuB, roBopuT O
npenenbHOM n3MeHeHny Toka amutTepa VT7: cnag u «nonka» BHU3
Ha 180 MB OT nnHUKM pa3BEPTKM rOBOPUT O 3ax0Ae TpaH3ncTopa B
oTceuky Ha 5 Mmkc, Bbibpoc 550 MB - 06 nmnynscHom Toke o 20
MA B TeyeHue 2,5
MKC 1 TOW Xe Onu-
TeNIbHOCTN BPEMEHU
yCTaHOBEHUS,
puc.15. «3BOH» -
kone6aHus nocne
BbIXO4A M3 nepe-
rPy3ku - rOBOPUT O
Hanuumm «ropba»
AYX Ha ynbTpassy-
KOBbIX YacTOTax.

BeicTpopen-
ctene YM34 no cxe-
me puc.4 - 40 B/
MKC, BbIBPOC Ha Bbl-
xope - 20 %, puc.
16, BbiGpoCkI -180 1
+550 MB no 1,5 mKc,
puc.17, rosopst o
COKpalLeHun Bpe-
MEHW 0TCeykMn Mo
CPaBHEHUIO C UC-
XOAHOW  cxemon
BTpoe. lNpu BbIXOA-
HOM HanpsxeHun 2
B B Touke C BbIGPO-
Cbl Ha DpPOHTax u
cnapax 50%,
puc.18, a Ha amMuUT-
Tepe - no 150 mB

Pnc.1u
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Pnc.17)

npu pautensHoctn 0,5 MKC 1 BpemeHun ycTaHosneHnus 1,2 MkcC,
puc.19. 310 cBUAETENLCTBYET C OAHON CTOPOHbI O MPaKTU4ECKN
NOJIHOM UCYEPNaHNM Neperpy3o4Hoi cnocobHocTM kackana ¢ 09,
a C Apyroi, nockosibky nafeHne MOCTOSIHHOMO HamnpsikeHus Ha
pesuctope R18 pasHo 180 MB - 0TCyTCTBME OTCEUKM TOKA KONEK-
TOpa B CamMOM AVWHAMUYECKM TSXENOM pexvme npeiMeTHO MoA-
TBEPXAAET M3BECTHOE MHEHME O NyylweM 3By4yaHnn YM3Y ¢ 60-
Nee BbICOKOW CKOPOCTbIO HAapaCTaHuWs.

Llenb NpoTvBONEperpy304Hoi KOPPeKLMnU NOTOMY Tak U Ha-
3BaHa, 4TO cama no cebe He BbINONHAET QYHKLMIA KNacCUYecKmx
Lienei KOppekLMmn Ha OTCTaBaHNe U He NOBbILLAET YCTONYMBOCTYH
ycunutens. o eé ycTaHOBKM He0OXOAMMO CKOPPEKTUpOBaTb
YM3Y ycTaHoBKOM 0BbIYHbIX Lienei 4acToTHOWM koppekuum - C6,

L

A hGlr b H

AUDIO HI-FI

Pnc.21

C8, C9, npuyém, ecnun 4actota nepeoro nomoca A4X ¢ pasoMkHy-
Ton uenbio OOC B ycunutene ¢ pasomkHytorn OOC 3apaHa Ha
Bbixofe YH, e€ 3HadyeHune Bbilwe, 4eM Npu Ntobbix anbTepHaTB-
HbIX cnocobax 4aCcTOTHOW koppekuun. BHOBb BBEIEHHBIE SN1eMeH-
7ol C20, C21 1 R45, R48, puc.20, npononkaioT CTapyio Hymepa-
umio. Cnenyet ckasatb, 4TO 419 KOPPEKTHOMO BbIHMCNEHNS HaCTo-
Tbl cpe3a PHY R48C21 cnenyeT yunTbiBaTh HEHYNEBOE CONPOTUB-
JIEHNE NCTOYHMKA CMrHana, CyMMUPYIOLLEeCs C CONPOTUBAEHNEM
R48. A4X YM34 no cxeme puc.20 nsobpaxeHa Ha puc.3 nuHuein
5. MNpumeHeHne BbiHeceHHON Ha Bxoa, YM34 npotusoneperpysou-
Hol koppekumn R1C20 no3Boauno ycTpaHuTb Ha GpoHTax 1 cna-
pax curHana B Touke C npu 2 B, puc.21 1 yMeHbLINTL amnanTyay
BbiOpocoB B Touke B no 60 MB npu ux gantensHoctn 0,5 mkc,
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AUDIO HI-F
puc.22. Boibpoc B 60 MB Ha pesuctope 27 D pGRoPuilgf
YTO AMUTTEPHBIN TOK VT7 nameHseTcs Ha 2 M50, 7 BOSMOXHAbIX.
Mockoneky amnanTyna curHana Ha smuttepe VT7 npaktnyecku
HEeHaMHOr0 HUXe amnanTy bl Ha pe3ucTope R4 conpomyuppeyvew
1,2 KOM, nerko MOXHO BbIYMCANTb, YTO TOKM AndKackULany pe
pacnpenensioTcs BCEro Ha HeCKOJIbKO MPOLIEHTOB U BCE KackKaabl
YCUNUTENS HANPSKEHUS faxe Npu 0TPab@TKe [t artpackitatan
6onee TXENOro CUrHana He NMPOCTO OCTWATCAR/IEOKI AL @0 e:
HWs Knacca A, HO
naxe camblii Kpy-
L HIRACRE 1 L
03 o6napaer 3a-
nacom B 70% no
BXOAHOMY [YiHa-
MU4YecKoMy aua-
nasoHy. Tak pa-
60TaeT NpOTMBO-
neperpysoyHas
koppekuusa. Ha
puc.23 n3obpa-
XeHa ocuunnor-
pamma curHana B
Prc.23] Touke C: BbICTpO-
nerictene YM34
npu Takom cnocobe Koppekunn cHuxaetcs npumepHo ao 30 B/
MKC, BUAHbI BbIGpOCkl. Ho, nockonbky no popmyne fmake =V / (Tt
x UBbIX Makc) ckopocTb HapacTaHus 30 B/Mkc o6ecneynBaeTt am-
nanMTyay BbixogHOro Hanpspkenns 20 B oo wactotsl 240 kl'u, Te-
nepb 3TO HEBAXHO. ITO JaxXe XOPOLLO, BeAb MNaBHas Leslb - yMeHb-
LIEeHNe aMMInTYA, UMNYNbCHBIX TOKOB B YCUMUTENE HAMPSXXeHNs -
pocTurHyta. KoapduumeHTbl HeNMHERHbIX UCKaXeHWn ana pas-
HbIX BbIXOAHbIX MOLLHOCTeN B Harpy3ke 3,6 Oma Ha 4acTtoTe 24,5
KI'y, npuBeaeHsl B ctonbue 10 Tabnumupl puc.6 1 npakTMyeckun co-
BNaAaloT C AaHHbIMK cTonbua 9, nonyyeHHbIX ans 4actoTsl 20 kI,
370 roBopuT 06 OTCYTCTBMW BUOMMOIO YXYALEHUS OQHO4ACTOT-
HOW NIMHEHOCTM C BBEAEHWEM MPOTUBOMEPErpy304HOIN KOppPeK-
umm, T.k. ocnabnexune pevictensa OOC uenbio koppekuumn R1C20 ¢
yacToTou cpe3sa 160 kI'u, HeBenvko BBUAY Hanuuus R45.

YM3Y x0Tb 1 He NpodheCcCnoHanbLHO, HO BCE Xe OTCayLmBan-
€S Ha PasNnyHbIX aTanax - 6yaemM HaaesTbCs - yCOBEPLUEHCTBOBA-
Hus. Mpn 3TOM A9 YBEPEHHOr0 MOHUMAHWS HanpaBieHUs «aBu-
XEHWs» OWH KaHan «3anasaplBan» Ha OOHO OTAeNlbHOEe BHECEH-
HOe B CxeMy u3meHeHue. X0oTa yTBepxXaeHue rocnog ayamopu-
0B, YTO pe3yNbTaTthl 0OGLEKTUBHBLIX M3MEPEHUI HUKOMM 06pPa3oM
He oTpaxatoT camoro Kavectsa 3Byka, CTano M3buTeiM, peasb-
Has AeNCTBUTENIbHOCTb He 3HAeT XasoCTh K JOCTOHTUMOMY Mo-
TepneBLleMy, 3anpocTo Aobmeas n ero. PesynbTaTtsl NPOCAYLLKM
NOATBEPXOAIOT MONy4YeHHble U3 ocuunnorpamm, Kr n rpadpukos
AYX paHHble. Camblii yBepeHHO GUKCUPYeMbIli BKNAL, B A0 «O4U-
LLleHNs» 3BYKa BHECNO, KakK 1 Cnefosano 0Xxwaatb No pesynbTa-
Tam M3MepeHUii, yBenm4eHre Toka NoKos BbIXOAHOrO Kackana. K
yavenenunio, YM3Y ¢ aByxkackafgHbIM MOBTOPUTENEM MO Cxeme
puc.5 npu Toke nokost 200 MA 3By4an HeHamHoro xyxe YM3Y4 ¢
TPExKackagHbIM NOBTOPUTENEM C TEM Xe TOKOM MOKOS, U NlyHLue,
4yem YM34 no puc. 1 v Tokamu nokos 6 n 100 mA. O4vesnaHo, cei
Ka3yc NpUKIIOYMACS 3a C4ET BONbLIOrO TOKa MOKOS, UCKIoYalo-

pa3f

LEEROEEO DI HOMT LoD SNTieHna camblx BPeLHbIX - NepekoyaTenb-
HBR [ ICKaKehvivi VI hexAaHHOM NOMOLLM CO CTOPOHbI NK-dakTo-
pa, BbIHYXJAIoLWero cnyliaTtens Bo n3bexaHve orpaHuyeHuns He-
YJCTE EFTPEMIOLLMXCS NMUKOB CUrHana crnywatb yCunuTenb Ha
0JCET0R YU CE4 HOMMHANBHOM MOLLLHOCTU, Fe ero JIMHEHOCTb eLué
BbICOKA; cpaBHUTe cTpoku «0,125 BT», «1 BT» n «10 BT» cTon6uos
8 210 vl 12 13 O IMK32aLKA KOPPEKLMM C LieNblo Habopa ycune-
M i GeBLILle AT RO ETM B YM3Y no cxeme puc.4 BHeCnn
MEHbLUMIA, HO BCE Xe OLYTUMbIV BKNaA, B «MPO3Pa4yHOCTb» 3BY4a-
HVS HA BHICOKUX HacTQTax. 3aMeTHO «OTN0AMpPOBanm» N «yCnoko-
vl cacninty hieuzpR/ibl B v Re KO B (I, «MeCOYHbIN», «TPaH-
3MCTOPHE» 3BYK U3MEHeHNs B cxeme YM3Y ot puc.4 k puc.20.
3By4yaHune popaboTaHHoro YM3Y cpaBHMBaNoCh CO 3By4aHUEM
CHO)faH il HaMHOr 0 KpacuBee Ha ropasfo 60ee Ka4yeCTBEHHbIX
UMMOPTHbIX TPaH3MCcTopax BloaXeTHOro pecmeepa GupMmbl «Xap-
MaH KapaooH» NpMMEpHO C TOM Xe CXEMOTEXHWKOW W BbIXOOHOW
MOLLHOCTbIO, HO C ABYXKacKaAHblM BbIXOAHbLIM MOBTOPUTENEM U
TOKOM NOKOSs! BbixogHoro kackaza 10 MA. «<AMbuToH» nobeamn, a
«XapmaH KapgoH» 6bli1 MPOCTO ...NMPOAAH.

M3 npounTaHHOro AOMKHO ObiTh SICHO, YTO AOBOJIbHO HEMJO-
Xne pe3ynbTatbl MOryT ObiTb LOCTUMHYTLI NPOCTHIMU Mepamu: 1 -
MNOBbILLEHMEM TOKA NOKOS! BLIXOAHOI0 Kackaaa, 2 - ycTaHoBkoin PHY
B uensx nutaHus YH u 3 - ontumumsaumeii cnocoba Koppekumm,
NpU4YéEM A) - camble Nyywme pesynbTaTbl B 0ObIYHBIX JOMALLIHUX,
He cneumansHo paspaboTaHHbix kak Hi-Fi, amnnndaepax npuHo-
CUT UMEHHO nepBas, camas NpocTas n3 H1x u b) - paxe ¢ npume-
HEeHWeM CpefHero KayecTBa OTEe4YeCTBEHHbIX TPAaH3MCTOPOB Pas-
paboTkn 6onee HYem TpuaLATUIETHe AaBHOCTH. K cnoBy ckasartb,
Kak-TO HUKOraa He BCTpeyanock 3apybexHoro YM3Y ¢ Tokom no-
KOsi BbIXOLHOrO kackaaa cBbiwe 20 MA, H1 cOBpaHHOro Ha AMcK-
petax, Hu - Ha UMC, a npu pa3paboTke MHOTMX U3 HUX, Kak TO -
LM3886, TDA2030, pasnuyHbix UMC YM3Y4 TKxxx 1 MHOrMX guc-
KPeTHbIX KOHCTPYKTOPbI, IBHO HE XenaloLue packoLenmBaTbCs Ha
«JINLLIHNE» TPAH3UCTOPbI M YHUXATLCS A0 NOMCKa NPOCTbIX MyTel B
3eMHOW XM3HW, NOCTaBUAN nepen coOoi BHO HEBLIMONHUMYIO
3a4a4y AOCTUYb BICOKOrO kayecTBa 3By4aHus B YM3Y ¢ gsyxkac-
Ka[HbIM BbIXOOHbLIM MOBTOPUTENEM.

KoHeuHo, n cama cxemoTexHuka YM3Y «AmbuTon» 25Y - 202C
[0CTaTO4HO CTapa, Y KOHCTPYKTUBHOE VMCNOSIHEHNE UMeeT Heno-
CTaTKu, N MHCTPYMEHTasIbHas «BCMallka» CXxeMbl MPOBeAeHa He Ha
npenesibHoM, a BCero Nk - Ha cpeaHem yposHe. Ho OCHOBHbIE
13 NoKa3aHHbIX 3aBMCMMOCTEN, CMOCOBOB NPOBEPKM AOSKHbI ObITh
penictBuTensHbl 1 ang YM3Y ¢ nHon cxeMoTexHuKoi. U3 cpasHe-
Hua AYX ¢ pasomkHyTon OOC ana pasnuuHbix Mogudukaumi
YM3Y «AMPUTOH», AaHHbIx ctonbuos 1; 11 - 13 n ctonbuos 9; 10,
[OaHHbIX UCNbITAHUS YCUAUTENE MeaHapPOoM v BeyYaTneHnii OT Npo-
C/NYyLUMBAHNS SIBCTBYET, YTO 3aMeHa «HEe3BYYaALLMX» «HEOPEHL0BbIX»
netanei «3pyyalimMmu» GPeHO0BLIMU, Cyrnep-, TMnep- 1 ynbTpa-
OpEeH0BLIMY 1O UIN BMECTO MHCTPYMEHTANbHOMO OBHapYXeHNUs
N YCTPaHEHWS BCEX 3aNI0XEHHbIX B KOHCTPYKLMIO HEMPUATHBIX 0CO-
BGeHHOCTEN - NyTb TYNUKOBLIV N0 onpeaenexunio. Yo xe kacaetcs
YTBEPXAEHUI O NPEeAnoYTUTENIbHOCTU CYObEKTUBHbLIX METOL0B
OLIeHKW KayecTBa 3By4aHus nepes 00beKTUBHLIMU U TEM Nave 3a-
MeHbI NePBbIMY BTOPbIX, TO OHWM COOTBETCTBYIOT PeasibHOCTU TOSb-
KO AN HepOBPOCOBECTHLIX CNELMANIMCTOB C HU3KMM YPOBHEM KBa-
NNdUKaLMM MK HAYMHAIOLWMX paguoniobuTenei.

MponycTunm
MHTEPECHYI0 CTaTbio?

Hawwnm yntatensm, ysHasLIMM O CyL,eCTBOBaHUMN «Pagnoxo66u»
HepaBHoO, cneyunanbHoe akUMOHHOe npeasioxeHne «Bece Pagmno-
xo066u 3a 10 net». Tonbko po 30 peka6psa 2008 r. B MoxeTe
3akasaThb Bce Bbiluepawmne Homepa 3a 2007-1 rog 3a 65 rpH. (c yye-
TOM MepechiNikn Tonbko no YkpauHe), 3a 450 py6. (c yyeTom nepe-
cbiikn B Poccuio) unu akeueaneHT $21 (ans ppyrux cTpaH) u npu
3TOM B BuAe GoHyca GecnnaTtHo nonyuutb aBa CD co BceMu Ho-
mepamu «Pagnoxo66mu» c camoro nepsoro 3a 1998 r. no gekabpbe-
kuit 3a 2006 r. Mepebiii CD «Pagnoxo66u 5 net» cOaepXnT BCe HO-
mepa 3a 1998-2002 roawl, BTopoit CD «Pagnoxo66u 2003-2006» -
BCe HoMepa 3a 2003-2006 roasbl. Ha o6oux guckax, kpoMe BbICOKO-
Ka4eCTBEHHbIX PefakLMOHHbIX Bepcuii xypHana B pdf-daiinax (¢ Tn-
norpadpckum paspewenviem 1200 dpi, a He «MMPaTCKO-CKaHMPOBAH-
HbiM» 300 dpi), MMeloTCcs BOHYCbI - MPOLUMBKU MUKPOKOHTPOIEPOB,
DUCVHKN NevaTHbIX NAaTt. VIOMSHVTble B NVOAMKauMax NporpaMmel.

AaTalnTbl 3NeKTPOHHbIX KOMMOHEHTOB U Ap.). To ecTb Bbl OypeTe
pacnonaraTtb UHpopMaumeit Bcex 60 HOMEpPOB XypHana c MOMEH-
Ta ero oCHOBaHuS, a 3To 4207 cxeM pa3HbiX PaANOIIEKTPOHHbIX
ycTpoiicTB, B ToM yucne 557 YM34Y, 357 aHTeHH, 282 ycTpoii-
CTBa Ha MUKPOKOHTponnaepax, okono 350 nporpamm paguoanek-
TpoHHOWM opueHTauumn agna NK n 7.4. B nucbmeHHON 3aaBke ykasbl-
BaWiTe Mpowy BbicAaTh aKYNOHHbI KOMNAeKT «Becb PX 3a 10 net».
3asBKy Bbl MOXeTe 0TNpaBuUTb 0ObIYHOW MOYTON No agpecy: «Paano-
x066u», a/a9 56, Knes-190, 03190, YkpanHa (Bawl NONHbIA NOYTOBbLIN
agpec ykasbiBaliTe 0653aTe/lbHO C MOYTOBbIM MHAEKCOM, a Baluu
MMSl, OTY4ECTBO NULUNTE NOJHOCTbIO 6e3 coKpalleHuid. byabTe BHU-
MaTtesibHbl U aKKypaTHbl, 3asiBKW C HEMOJIHbLIMU AN Hepas3bopynBbiMu
agpecamy K UCMOJIHEHUNIO He NPUHUMAIKTCS!), NN SNEeKTPOHHON no-
4TOi no appecy radiohobby@ukr.net . Ecnu Bbl XuTenb YKpawHbl,
Mbl [,OCTABUM akLMOHHbIA KOMMIEKT Ha Ball agpec LeHHON 6aHae-
PONbIO C HANOXEHHbLIM NiaTexom (6e3 npeponnatel), a AN XUTenen
Poccun n pgpyrux cTtpaH - nocne npeponnaTtbl No cucTteme
www.webmoney.ru. Jng onepaTMBHOM CNpaBkn 3BOHUTE NO Tenedo-
Hv +380949256096.
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Администратор
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http://radiohobby.ldc.net/bestbuy.html
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HENTAMH

Marasun <KomnoHeHTe! H MHKpPOCXEMBI»
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2-@ araw, Odnc Me 3

Ten.: B{499) 161-6628, 161-6726
E-mail; kimkit @ mailru  waw kimkiLru

Mpogyxuus MACTEP KHT
MHTHHCKMA DEAWODSIHOK
LlokoneHseiR aTax, MecTo 56
Ten.: 8 903 791 4578

POCEHA
r. ACTPELAHL
yn. Casywmna, o 612
Ten: +7 903 321-32-64
+T B512 60-04-63
+T B512 25-43-83
E-malk radiodelall @ mailm
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Hatopel, Grgkn, ooy u saiand m MACTER KUT, npuinps,

MHLT PYMEH T, NAANBHUE DOOPYO0BAHAE, ANEETPOHHBIE KOM D HEHTH] ANR
PEMODHTZ, ANA MPOWSEOACTER, ONA  PALAONHGSATENEA.  MCTOHHHKMW
MHTANKA, NPOrPAMMATORE, CPEACTEI PASPAGOTHY W OTNA0KHA

Ppecus

198034, Canxt-MaTapbypr
EONkLad np. 30 * 14

GTaH M8 WeTp0 "BacuneOCTRECKaS
Tar.: [R12) 328-03-86, 327-327-1
Tur Spanc. (512) 320-B6-13

t-mall. Inloiznegachip.r

Mera- &t
3Jlenr'anT|Ha

www .megachip.ru

Noctaewn npagywudn MACTER K™, WMnapT-{es BNeKTPOHHES KCMICHEHTDE.
COHPEWEHHEN LEASULTE JU°A DTN N PP S0rsm bk ipodess aniope i werpancr.
ATMEPMTENLHE D N N3E a0 OEODYLOGAL R, T POFECERC e 0T AeCT Iy Ta.
IPAM= LINEHHIP WEHEMM, CENCTR SNEKTRTECHIEGEIA KCMMGTALMI W ARTOMETHG
UACKLOHBIY MATEPMLI0E AMA QEMOH 2, OBSYMNBIHNA. MULOEAHH 33UHM, FazpaiaTim,
IPCHIMEUCT A SR D00 IR |EEHAER K COSEERLI L NG TCHIARIE 1 H1DHAH
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PAOVDOMNHOBTENBCKIWNA MNOPTAS

© Hudopmaymna Anm HayuHaowux paguwoniobutenal

© OefcTeMTen:HE # KATANOr cOpeHOBRIHMA

O DBWHMPHLIA PA3SON CNPaBONHORA HHOPMALIMK

© BONLLIOA PAIGAN CXAM W TEXA0KYMEHTALMK

© Waranor pagMomolHTENLCIMY CCLUNOK

© Orpomran 5238 SAHHBIX NO NO3IBHLIM

© BeeMHpHLIA KATANOr AMANGMOR

© PagomoBHTeNLCKHe HOBOCTH

< CafnoBLIA apXHE NpOrpamMm
k'ﬂlﬂ 1 Cu-Bu pazgeni

L]

CACTEMBL, O50PY 1

LOBAHMUE Y AKCECCYARI

HT

GSMCTOPOX ¢

QEPAHHEIE YCTPOWCTER C ONOBOUEHHEM
-'-f_l Mo KAHANY COTOBOM CEBAIM

© oxpana cELANTOR © ONOBRULAHKEM "i
Tenedon [amykomoe W SMS cooBugemmr)

& AMCTAMYHCHHOE YPARNEIKE YOTPORCTRAKK

& ONPMIENRMHE ROOARANAT AETOTRAKCNOpTE

G5M n GPS sagnrauan)
C H K {IE'I'b AMCTAHEHOHHOID EGHTRONA
uﬁ WEATON

& «10 A9T 48 13 A4S
+38 0362 43 BO 356

mapic@mail.ru

I:IFII

MOIIHEIE, AR 5r

CBeToaAMN0/AbI
ORANBALIE, PIHKCH,

% cynepsipiue, IIanapusie,

NOAHOUBETHbIE, MATPHILL, UH(POBLIE nnmén,
foKn IHTAHHA, MOIY.1H, “‘HHTP{L—IJ‘EPHH

S g1 “CrpoiiCHab”062) - 3365021?.
www.leds.com.ua

«TPIOA» ‘L‘b >

PapionaMnu Bia BupobHHKa:
I, TH,TK, I'M, TMH,
I'c, rv, 6H, 6I1 ra in.
TipaTtponn, knicTponn,
pozpaoauky, PEVY, sinukonn
woumaktopn TKC, TK] 1a in.
BY, HBYU-tpanascTopH,
pagionammi Hi-End.
3i cknany Ta nia 3aMoBTEHHA.
lFapauria, oocTaBka, CHHMKH
(044) 422-65-10 (c 9.00 go 17.00)
wwiw.triod kiev.ua E-mail: ur@triod.kiev.ua

cBITnOOIOOHI MOOYNI HA BA3I CBITNOAIOOIB

Luxeon Rebel

TOB “NMiomen” Tidy +38 (044) 407-31-14, 8 (D67) 232-34- |5l l_

http:/iww lumen.com.ua Al e
-
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EnexrponHi KoMnowe HTH
kpaiv CHO va annp'rgi-
® KOHOEHCATOPH ® DEPAT S i .
® KAAPLUEBI PEAOHATOPH ® PEIMCIOM (olm i 26 -’;___u
& OPOCEM Bom enesTpons KOBRONGRTH
o TPAHCDOPMATOPHA 1 CHAGAY TO M S0MORNEHHE

hitp/ /werw.elfocledronics.com.uo
a-mall; offlce & elloslecronics.com.ve

AN <EN@A Emanrporine

w Eimay wim &5 000 noibsmerynons
frep— pvery syn Sopmowomossen, 28
] Pﬂ: g gt e Kialm, D2094, Yepalieo
 Topsin nocreuassa: 10-14 guls Ten./daxe: + I8 045 451-38-14

ELFA Y[

CNCTEMSL,

A\ X J

OSOB/,H.OJ:-\:-I'IF N AKCECCYARY

7 - GRAINBOW

OdiiHmn gucTprG oTop
B Yrpaidi:
A MAXIM (DALLAS), WINBOND,
TIONAL RECTIFIER, ALTERA,
MATIONAL EII:DHDLICTGR, ROHM

2 M'pl'lub-m:lrl:l. Gy 32, 0d. 1
Tr, 52-004-T8, 52-004-79
-Im mnhuw O

alhv

LECOM

O T WOANMHARNTH « MOCTAB

TOB sEnexoms

www.elecom.kiev.ua
B0 minuioHie HaRMEHYBAHE
ENeKTROHHWE KOMNOHEHTIB
Big 3600 ceiToBMX NOCTAYANLHWKIE
ORI T TR e
Baoul Semicandistar Co., Lid BT A DR DLTTIR
Yipaiwn, Kuin, 01030, 8¥0 B X M AL KT G 52b, 04212
Ten,: +38 {044y 239-T3-23, awic: +33 (044) 461-79-90
wah: www . elecom. kisv_ua, mail: office@elecom. kisy.ua

(044) 492-8852, (057) 719-6718, (0562)
319-128, (062) 385-4947, (0692) 544-622,

VD MA'S (032) 245-5478, (048) 734-1954,

The Professional Distributor  info@vdmais.kiev.ua, www.vdmais.kiev.ua

EAEKTPOHHI KOMMOHEHTV. KOMMOHEeHTM cuCTeM yMpaBAiHHSI Ta aBTOMaTM3aLii
BUPOGHMLTBA. KOHTPOALHO-BUMIPIOBaAbHA TEXHiKA. TeXHOAOriYHE OGAAAHAHHS Ta
marepiaan. KoHTpakTHe BUPOGHMLTBO. [POEKTYBAaHHS!, BUTOTOBAEHHSI ADYKOBAHMX MAQT

AIM, Analog Devices, Astec, Cotco, Dynex, Electrolube, Essemtec, Freescale,
Gaia, Geyer, Hameg, Harting, IDT, Kingbright, Lappkabel, LPKF, Mean Well,
Miele, Microsemi, Molex, Murata, Omron, PACE, Portwell, Digi Rabbit, Recom,
Rittal, Rochester, ROHM, Samsung, Schroff, Siemens, Tektronix, Telit, Tyco
Electronics, Vision, WAGO, Xilinx Ta iH.

Quayp InexTpuk
Filur Electric

P“m!ﬂf’ﬂmﬂ KEOMITOHSHT I
¥rpasra, r. Kwen 03037, ya, Maxcesa Kpusowvca, 24

Bty e Fillus et e T80, T-aram
el o A(IH044) 249-34-06, 245-88-12, 248-89-04
e P L s )

dpanc: +{I8044) 249-34-T7

EI‘IEH’TF‘D{HHK

VARTA
PILKOR
MENTOR
JAMICON
DATEL INC.
HITACHI AIC
MURRPLASTIK

RoOPLA"
KOUHI TECHNOLOGY

Ypasivi, DA036, M. Kikin, myn. Conow ALceka, 1, o208

(D44) 248-8048, 248-8117,  www.ropla.ou |, info@ropla kiev.ua

Exﬁﬂcuu"

EnexkTpoHHi KOMNOHEHTH

Yupaiua 79057, m.Neela,
Byn. AnToHoBWuE, 112

[uwrﬂl‘u-.

® 03113, Vupaiva, m. Kuin
uyn. Wyrowa 9 odic 211

® Ten. (044) 495-217-09, 490-91-
dawc: (044) 498.21-10
E-mail: imrad@imrad, kiov, ua
www, Imrad, com, us

PagnmoxomMm

Cepeetl MeaHosuy
Ten. (050) 523-62-62
(068) 197-26-25 ocuc Mob. (Bunaiin)

Cepeeil AHamonbeguy
Tentdaxc (0432) 53-74-58

o T.Kues, panmopbitiok Kap. [lauu, mecra Ne 363, 364 nsmhuua, cybBota, BockpeceHbe

o T.BuHMLa, yn. 600-neTns, 15, Mar. "PATIOcaN" noHenenbiuk ... cybGora  Ten. 50-58-80
yn.600-netus, 15 8 (0432) 65-72-00, 65-72-01 ocbmc - ¢ 01.01.2008
r.BuHHuua, YkpauHa e-mail: radiocom@svitonline.com
21021 www_radiocom.vinnitsa.com

Mpopaka paguoOKOMMNOHEHTOB MMMNOPTHOrO
M OTe4eCTBEHHOro rNpon3BoaCcTBa

KepamuyecKue KOHOeHcamophbl (ebi8o8Hble u SMD)

anekmponum. koHO. (Samwha, Jamicon, CapXon,Chang, Elzet)
M/1I6HOYHBI® KOHO®HCaMOopk! (UMIMOPMHbBI® U OMEe4YeCMEeHHbIO )
pesucmopsbl (8b1800HbI® U SMD), peaucmopbi-aHanoau Cl13-19a,6
0Ouo0bl, MOCMBbI, cMabusiu3amopbl HanpsXKeHUs!

cmabunumpoHs! (8bie00Hble u SMD), cynpeccopbl, paspsiOHUKU
ceemoduodsl, ceemoduodHbie ducnneu, usdenus u3 ceemoduodo e
mpaH3UuCMOopkl, MUKPOCXeMbI (UMIMOPMHbLIE U OIMEYECITIGEHHBIE )

pere, pasbeMsl, KIIeMHUKU, rnpedoxpaHumernu, depxameru rpedoxp .

MOIHBIE CBETOAMO/bI
. “DISON .-J@ =

ABTOPH30BAHHLIH IHCTPHOLIOTED

“Edison-Opto Corp.” B Ykpaune
YIT “CrpoiiCnad” ren.:062-3860026

www.edison-opto.com.ua
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nnic» ( cep. ¢ p n yK
Tep Kut) paccoinaet Habopbl gns pa, Tene actep Kut» no Ykpaure. B
o603HayeHnsix nepsble Ase 6ykebl NM, NS, NK, NF cootBeTcTBYIOT Habopam ans 006-

CTBEHHOV COOPKM, BK/IIOYAIOLMM BCE AETanu, NeyaTHylo nnaty
610K C ye NpunasHHbIMK Ha nnaty anementamu, MK - rotosoe
ce. bonee noppo6Hble faHHble Mo Habopam «Mactep Kut» MOXHO non nyﬁnm-

Kauuax Hawero xypHana (B pybpuke «Mactep Kut»), a Takxe Ha caiTte
www.masterkit.ru

Bbl MeeTe BO3MOXHOCTb 3aka3aTb Ha6
nepeyHs (BHUMaHue, nepeqeHb COKpaLLeHHbIN!
JIy4nTb Ha CanTe XypHana «Paquoxoﬁﬁn» http: //radlohobby de net) n yKaaaB B 3asiBKe
KoZ, HasBaHWe Habopa 1 BaLl ®
6e3 cokpauienuii (6)

AbTe BHI

pacxopbl (BHUMaHme, .VKpnhoa BBeJia HOBbIE nosbuueHHble Tapnei), KOTOpre He-
00X0AMMO y4MTbIBATb AOMNOJHNTE/bHO: NPY 06LLEi CyMMe 3akasa A0 49 rpH. No4YToBble
pacxopbl coctaensoT 9 rpH, ot 50 Ao 99 rpH. - 12 rpH., ot 100 mo 149
150 po 199 rpH. - 22 rpH., ot 200 go 499 rpH. - 30 rpH., ot 500 go 69! .-3
ot 700 5o 999 rpH. - 43 rpH., ot 1000 rpH. fo 1500 rpH. - 50 rpH.
Ans nonyyeHus HaGopa HanpaBbTe 3aaBKy no agpecy 04073, Kues-
73, a\a 84, Ha email: kedrplus@mail.ru, B OH-naiH pexume C caunTta
www.radiohobby.Ldc.net/kedrplu.htm nnu no renedpoHam 8094-925-64-96, 8067-
913-96-50, anst Kneea 360-94-96. 3aka3 BbiCbiNaeTCs LEHHON 6aHAepOonbio Hamo-
KEHHBIM NNaTeXOoM (onnata npv noslydeHun Ha noyte) B TeyeHune 2...4 Hefenb CO
AHSA NONyYeHWs Ballen 3asBKW. LleHbl AeiCTBUTENbHbI A0 BbIXO4A B CBET CleAyio-
ero Homepa XypHana. BHumaHue, Tenepb Bbl MOXeTe ONepaTUBHO BbIGpaTh Ha-
60pbl MacTtepKut n odbopmnTh 3asiBKy B penme OHNaliH B UHTEPHET-MarasuHe
Paaunoxo66m http://www.radiohobby.Ldc.net/bestbuy.html

Koa HassaHune LeHa*, rpH.
BOX-G006 Kopnyc 3awmTHblil 61x35x23 Mm

BOX-G007 Kopnyc 3awuTHbli 67x65x37 Mm

BOX-G010 Kopnyc 3awuTHelin 95x135x45 Mm

BOX-G01B Kopnyc ¢ oTcekom ans anemMeHToB nutanus 101x60x26

BOX-G020 Kopnyc ans 3ByKOBbIX YCTPOMCTB 72x50%28 MM

BOX-G021 Kopnyc npoapauHbiii 72x50x40 Mm

BOX-G022 Kopnyc nnacTukoBbIi C KpeneXHbIMIU KPOHLITeiHaMu 72x50x63 MM .

BOX-G023 Kopnyc nnacTukoBbIi C KpeneXHbIMIU KPOHLUTeRHaMu 72X50%x27 MM .

BOX-G024 Kopnyc nnacTukoBbIi C KpeneXHbIMKU KpoHLITeiHamMu 72x50x40 MM .

BOX-G025 Kopnyc nnactukosblii 72x50x21 Mm

BOX-G026 Kopnyc nnactukosblit 72x50x28 MM

BOX-G027 Kopnyc nnactukosblit 72x50x35 Mm

BOX-G028 Kopnyc nnactukosblit 72x50x42 MM

BOX-G029 Kopnyc nnactukosblit 72x50x63 Mm

BOX-G02B Kopryc ¢ 0TCekOM Anst a1eMeHTOB NUTaHUS 123X72X39 MM ......cceeviieineeninns
BOX-G070 Kopnyc 3awutHbiii 120x50x24 MM

BOX-G080 Kopnyc crangapTHbiii 120x70%x20 Mm

BOX-G081 Kopnyc ctangapTHbii 120x70x35 Mm

BOX-G082 Kopnyc ctangapTHbii 120x70x50 Mm

BOX-G083 Kopnyc ctangapTHbii 120x70x65 Mm

BOX-G084 Kopnyc ctaHaapTHbIi NA0CKUIA 120X70X20 MM .....oveviiiieiiieiiiiiniesie s
BOX-G085 Kopnyc craHaapTHelid 120x70x35 mm

BOX-G086 Kopnyc craHaapTHbiii 120x70x50 Mm

BOX-G087 Kopnyc cTaHaapTHeIi Bbicokuit 120x70x65 mm

BOX-G089 Kopnyc cTaHaapTHeIA ¢ Npo3payHoit kpbilkoit 120x70x30 Mm

BOX-G100 Kopnyc ans aucnnes 130x130x17 mm

BOX-G108 Kopnyc nnactukosblit 210x160x66 Mm

BOX-G201 Kopnyc ¢ npo3payHoit NaHenblo 284xX160X76 MM ........cc.ccvevverieirenerenreenniens
BOX-KAO01 Kopnyc-Bunka 85x60x50 Mm

BOX-KA02 Kopnyc-Bunka 80x55x40 Mm

BOX-KA03 Kopnyc nnactukosbii 210x120x80 Mm

BOX-KA04 Kopnyc nnactukosbii 180x100x75 Mm

BOX-KA05 Kopnyc nnactukoBbii 155x80x60 MM

BOX-KA06 Kopnyc nnactukoseiit 120x75x70 mm

BOX-KA08 Kopnyc nnactukosbiit 65x45x22 Mm

BOX-KA08 6enblit

BOX-KA08 61pI030BbIi

BOX-KA08 XenTblit

BOX-KA08 KpacHbIi

BOX-KA08 0OpaHxXeBbIin

BOX-KA08 n/Npo3payHbIin

BOX-KA08 npo3payHbIi

BOX-KA10 Kopnyc nnactukosbiit 118x78x40 MM

BOX-KA10 Genblii

BOX-KA11 Kopnyc nnactukoBbiit 90x65x30 MM € KpenexHbIMU NMPOyLIMHAMK (YepHbii) ... 11,66
BOX-KA11 Genblit 12,49
BOX-KA12 Kopnyc nnactukosbiit 90x65x35 Mm 8,19
BOX-KA12 Mnactukosblit kopnyc 90x65x35 MM 8,19
BOX-KA13 Kopnyc nnactukosbiit 63x45x15 mm 9,02
BOX-KA14 Kopnyc nnactukosbiit 63x45x28 Mm 9,02
BOX-KA15 Kopnyc nnactukosbiit 63x45x35 Mm 9,87
BOX-KA16 Kopnyc nnactukoBbiit 50x35x22 MM 6,78
BOX-KA16 cepbiit Kopryc nnactukosbiit 50x35x22 mm 6,78
BOX-KA17 Kopnyc nnactukoBbiit 50x35x19 Mm 6,78
BOX-KA17 cepsbiit Kopnyc nnactukoBbii 50x35x19 Mm 6,78
BOX-KA18 Kopnyc nnactukoBbiit 50x35x16 MM 6,78
BOX-KA18 cepbliit Kopryc nnactukoBbii 50x35x16 Mm 6,78

BOX-KA19 Kopnyc nnacTukoBbli G KDENeXHLIMNA KPOHLUTEAHAMM ........ccvveveeeiveurininicieins 8,85
BOX-FBO03 Kopnyc nnactukoselit 105x70,5x39,5 mm 28.55
BOX-FB05 Kopnyc nnactukosbiit 150x105x58 mm 24.82
BOX-M54P Kopnyc nnactukosbiit 90x63x32 Mm 39.48
BOX-STG10 Kopnyc-sunka 110x65x62 mm 21,17
BOX-Z24 Kopnyc nnactukosblit 47x66x38 Mm 12,95

wraHra 8043/8044 NEW! LLTaHra Teneckonvyeckas s MeTannonckarens C nopfiokoTHukom 566,31

Khura Cobepu cam 65 anekTPOHHbIX yCTpoicTs n3 Habopos MACTEP KUT (304c.) . 22.00
CD katanor «sMACTEP KNT-2008» 16,00
AKO059 (L001) BbICOKOYACTOTHBINM Nbe3ouanyyatens (nonoca vactot 2500-45000 IMu) . . 36,06
AKO76 (P5123)  MwuHMaTIOpHbIN Nbe3ouanyyaTens, nonoca yactor 2500-45000 Iy, ... . 30,29
AK110 (A003) [aTuvk Ans OXpaHHbIX CUCTEM Ha OKHa U ABEpU (TOPLEBOit) ... 30,51
AK157 YnbTpa3sykoBoii Nbe3omnanyyatens ¢ avan. socnp. Yactor 6000-45000 'y, ... 69,87
BMO005 CyMepeyHbiii nepekioyaTens 144,00
BMO037 Perynupyemslii ctabunuaatop Hanpsbkerns 1,2...30 B/ 4 A .......cooovvviviienenn 64,67
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BM046 Yeunutens HY 0,7 BT 49,00

BMO051 TpexuBeTHbI CBETOANOAHBIV CBETUNBHUK 25,00

BMO057 Yeunutens HY 22BT ¢ paanatopom (TDA2005, MOCT) ...cveveeeeieecieicceiciciine 67,50

BMO070 Perynsatop mouwHocti 220 B/300 W 58,19

BMO71 Perynsatop mowHoctn 220 B/3 kBT 108,86

BMO083 WHdbpakpacHsbiit 6apbep 50 M 79,35

BM137 MukpodoHHbIi yeunutens (Ku=900, UBX=2 MB) ........ccccevuiveerienriniiriesieenins 45,90

BM146 WcnonHuTensHbIn anemeHT (6A, 220 B) 49,70

BM1043 YCTPOMCTBO NNABHOMO BKMIOYEHWS U BbIK/IOYEHUS ocBeleHus 220B/800BT ... 53,00

BM1044 YCTPOMCTBO NIABHOTO BKIOYEHWUs Namn 53,00

BM1060 WcTo4Hnk 6ecnepe6oiHoro nutanmns 12B/0,8A .......ccooevieiieiiiiiiiceiee 363,00

BM1061 WcTo4nuk 6ecnepeboiitoro nutanus 3,3/4/5/6/7/8/9B - 1A ..o 268,50

BM2032 Yeunutens HY 4x40 BT (TDA7386, aBTo)

BM2033 Yeunutens HY 100 BT (TDA7294)

BM2034 Yeunutens HY 70 BT (TDA1562, aBTo0)

BM2036 Yeunutenb HY 32 BT (TDA2050, Hi-Fi, BI0K) ..ovvevrieeriieiieiieiieeieeeie e

BM2037 Yeunutens HY 18 BT (TDA2030A)

BM2039 Yennutenb 2x40 BT (TDA8560Q/TDABS63Q) ........ccuvuvieiiiiiiiiiiciiicecieiciis

BM2042 Yeunutens HY 140 BT (TDA7293, Hi-Fi)

BM2043 NEW! Yeunutens HY 4 x 77 BT (TDA7560)

BM2051 2-X KaHanbHbIM MUKPODOHHBIN yeunuTens

BM2061 OnekTpoHHbIN peeepbepaTop (3dpdekT 3x0/06bEeMHbIN 3BYK)

BM2071 NEW! Yeunutens HY 315 BT (knacca D Ha TAS5261)

BM2072 NEW! Komnnekt BM2071 ¢ undppossim npoieccopom BM2070

BM2111 Crepeodonnyeckuii Tem6pobnok (LM 1036)

BM2115 AKTUBHBIA PunbTp HY ans cabeydpepa

BM2116 NEW! AKTUBHBII 3-X NONOCHBIN GunbLTP (610K)

BM2118 Mpepycunutens ¢ 6anaHCHbLIMK BXOAAMU (ABYXKaHaNbHbINA) .

BM2412 Mpeo6pasoBatens HanpsxkeHus n3 24V B12V. ..........cc.......

BM245 Perynatop mowHoctv 500 B1/220 B

BM246 Perynsatop mowHocTtv 1000 BT/220 B

BM247 Perynatop mowHoctv 2500 B1/220 B

BM2902 Ycunutens Bugeocurtana (BC548B)

BM294 B-KaHaNbHAS LBETOMY3bIKANBHAS MPUCTABKA ....vevverreerireeretensesieaieeseaseeeenes

BM3421 BeckoHTakTHOe YCTPOiCcTBO A0CTyna Ha 6ase TexHonorum RFID .................. 236,37

BM4012 [JaTunk ypoBHs BOAb!

BM4022 Tepmopene 0_150 °C

BM4511 Perynstop SpkocT¥ namn Hak 12B/50A

BM5201 Bnok nHamkaumm «ceTawmincs ctond» (UAATBO) ..oveeieeeieerie e

BM6010 MyabiKkanbHblii Nneep-AMkTohoH

BM6020 CBETOANOAHDBIN MOAYb

BM6120 CBeTunbHIUK 12 B Ha MOLLHBLIX CBETOAMOAHLIX amnax.

BM6121 RGB cseTtunbHnk PEJTAKC

>
———————— e — 32

e
BHumanme, cosmecTHas akuns ¢ STIE ¥ Paﬂ“ﬂm

Po 30 pexkabps 2008 r. Bl MOXeTe 3akasatb nobbie Habopbl «Mac-
TEPKUT» 1 NONy4nTh B Buae BecnnatHoro 6oHyca oavH (Mpu cymme 3aka-
3a 8o 50 rpH.) unu aBa ancka «Pagnoxo66u» (npu cymme 3akasa 6onee
50 rpH.) CO BCEMU HOMEpaMK XypHana B 371eKTPOHHOM BUAE, 3anONHUB
9TOT aKLMOHHBI TaJIoH, Bbipe3aB U BbICNIaB €ro No aapecy

04073, r. Kues-73, a\s 84.

Mpowwy Bbicnats cnepyowme Habopsl «MacTepkut» (ykaxute TONbKO
koAbl HaboPOB U3 NIEBOI KOIOHKN MEPEYHs):

(cmoTpu Ha obopoTe)

Panunoxo6éu 5/2008
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BM6122
BM6220
BM6221
BM8031
BMB8032
BM8036
BM8037
BM8037 BLUO
BM8038
BM8040
BM8041
BM8042

BM8043_8044_AKBE AkkymynatopHas 6aTapes ¢ 3apsiiHblM yCTPOWCTBOM .

BM8043
BM8044
BM8050
BMB8051
BM9009
BM9010
BM9213
BM9215
BM9221
BM9222
ME1000
ME1002
ME1008
MKO035

£o 30 KB.M (HanpsixeHve nuTaHus 220B, auanasoH peryampoBku YacToT 18..28 k)

s - NOMTON

JononHuTenbHbin RGB cBeTunbHKUK ans BM6121 ...,
Csetoa. ceeTUnbHIK 220B ¢ akyCcTuy. 1 CBETOBbLIM
CeeToa,. cBeTUbHYK 220B € akyCTuy.M CBETOBbIM AaTuliKamut
Mpn6op Ans NPOBEPKM CTPOUHBIX TPAHCHOPMATOPOB
Mpu6op ans nposepkn ESR 971eKTPONNTUHECKIMX KOHAEHCATOPOB ..
8-KkaHasIbHbIM MUKPOMPOLECCOPHLIM TaMep, TePMOCTaT, Hachl ......
Lincdposoit TepmomeTp (A0 16 patymkos)
Ludposoii TepmomeTp (80 16 aT4mkos)
GSM-curHanuaaums

AvncTanumnonHoe ynpasnenue Ha MK-nyyax (RGO, ...... - "1 11,6
MwkponpoLeccopHelii MeTannonckatens (AT9(52313-1 sF 6)
NMNynbCHBIA MMKPONPOLIECCOPHLI MeTannouckatens (AT90S2313110PI1) ... 237,3:

247,67

CenekTusHbIn MeTannonckatesb KOLLEI
MMNynbCHbI MUKponpoLe 3&3
MepexonHuk USB — COM N ).
MNepexopHuk USB — UART apantep
BHYTpMCXeMHbII nporpaMmaTop MUKPOKOHTponnepos AVR
USB BHYTpUCXeMHbIi nporpamMmaTtop AVR MUKPOKOHTPOMNEPOB .............. | . ,70
YHuBepcanbHblil agantop K-L-nuHum USB %,00(
115,46

YHuBepcanbHslii nporpamMmaTop

Yc-BO A5 pEMOHTA M TeCTMpPOBaHKs komnbiotepos - POST Card PClI .......... 197,78
YCTPOWCTBO A1 PEMOHTA U TECTUPOBaHUs KoMMbloTepos - POST Card PCI ... 272,42
AnkoTectep 123,98
Bnokupatop Tenesnsopa (POANTENLCKWIA 3aMOK) . . 169,13
MoBUNbHBI KNakcoH 135,30

YnbTPa3BykoBOE YCTPOMCTBO A/ist OTMYrMBaHWS rPbI3YHOB, MOLLA/AL BO3AEHCTBIS
.. 94,88

MKO056 3-MONOCHBIN GUALTP AN aKyCTUHECKMX CUCTEM (4-Tbl pasaena 800, 5000w 45,83

MKO063 YHuBepcanbHbiit yeunutens HY 3,5BT (nonoca vactot 40...20000 Iy, roToBbIf 3a-
NWTBIA KOMNayHAOM 6noK, np-sa MepmaHuns) 55,64

MK067 Mogynb perynmpoBkv NepeMeHHoro Hanp: 1200BT/220B 87,53

MKO071 Perynatop mouHocTn 2200B7/2208 70,34

MKO072 Yeunutens HY 18BT, (roToBbIV 3anuTbiid koMnayRaom 6510k, np-sa Fepmanus) .. 87,68

MKO075 YHMBepcanbHbIii yNbTPa3BYKOBOM OTNYIMBATENb MPBIBYHOB ....ocvovevereecaiecieenes 93,14

MKO080 ONEeKTPOHHbIN OTNYr1BaTe b NOA3EMHbIX FPbI3yHOB (padoy. niow. 1000 k8.m.) ... 91,18

MKO084 Yeunutens HY 12BT, (roToBbIV 3anuTbIid koMNayRaom 610k, np-sa Fepmanus) .. 57,41

MK107 CTaumoHapHblii yNbTa3BykoBOW OTNyrMBaTelb HACEKOMbI3 U MPbI3YHOB .......... 66,02

MK113 Taiimep 2 c...10 muH. (Tok noTpebGneHus : pene Bkn. - 80MA, pene Bbikn. - 20 MA) 74,48

MK152 BnoK 3awyTbl 3NeKTPONpUBOPOB OT MOMTHUM, TOKOMPOMYC. croc. A0 400A (22x18x10) 37,22

MK153 Wupukatop ans onpegenexus CBY nanyyenns , BpefHOro AN 300p0BbS. ..... 43,17

MK301 JasepHbiit nanysatens (Unut. 3B, MowwHocTs 3,5MBT) . 151,73

MK302 Mpeo6Gpa3oeatens HanpsxeHus 24B B 12B 78,48

MK303 COTOBbIV CTALMOHAPHDBIN TenedoH CTaHAAPTa GSM .......cccceviviiciiniiiceiens 756,23

MK305 Mporpammupyemoe ycTpoiCTBO ynpasnexus Asuratenem nocToSHHOro Toka, Ha-
npsixeHne nuTanna 4..18 B 121,68

MK308 Mporpammmpyemoe ycTpoiMCTBO yNpaBeHus LarosbIM iBurateiemM NocTosHHOro
ToKa, HanpskeHue NuTanus 4..18 B 127,50

MK317 Mogaynb 4-kanansHoro 1Y 433 MU, HanpsxeHue nuTaHns 12B ................. 151,30

MK319 Mogynb 3alWmnThl OT HAKKUMKM, YaCcTOTa ANEKTPOMArH. nons MeHbiue 2000y, .... 50,24

MK321 Mogynb npegycunutens 10 y...100 kI'w, HanpsxeHue nutaxus 9..24 B

MK324 ZIG BEE [porpammupyemsiit Moaynb 4-x kaHansHoro Y

MK324 nepegarivk [JononHUTenbHbI NynsT Ans MK324

MK324 npuemHnk  [JONONHUTENbHBIA NpUeMHuK ans MK324

MK325 JlazepHoe woy, HanpsikeHue nutaxus 9B

MK330 Mogaynb MCnonHUTENLHOro ycTpocTea Anst cuctem Y MK324/MK317 .

MK331 Mogayne pagvoynpasnsiemoro pene 433 Mly, (220B/2,5A), Un=12B

MK333 Mporpammupyemslit 1-kaH. Mogynb paguoynp.pene 433 Mry, (220 B/7 A)

MK334 Mporpammmpyemelit 0iHOKaHaNbHbIA MOAYb ...

MK341 OxpaHHas cucTema cnexenns «<PaMoHe3a0yaKa» .........coveviveuriieicinieranns

MK342 ONeKTPOHHBI CTOPOX

MK343 YCTPOWCTBO [N AUCTAHLMOHHOIO BKIIOYEHUS /BbIK/IIOYEHUS CBETA ..............

MK352 ONEeKTPOHHBI OTMyruBaTesb rpbi3yHOB

MK353 ONEeKTPOHHBI OTMyrMBaTesb rpbi3yHOB

MK354 CucTtema focTyna ¢ KapTon-KNio4om

MK360 TecTep aBTOMOGUNBLHLIN 12/24 B

MK800 Hakonutens GPS KoOpAUHAT-»4epHbIA AWUK». .....

MK8044 YHNBEpCanbHbI UMNYNLCHBIA METANNOUCKATENb ...o.vveeicecisiceice e

NF183 Mpo6neckosbiii Mmasyok 220 B/700 BT

NF184 AByxkaHanbHbli NPo6NeckoBbIi Masyok 2x700 BT/220 B ..........c.ccceeevvcvennene

NF185 Berywue ortm Ha 10-Tn cBeToanomax

NF187 ApyxpaaHble Gerylume oram Ha 12-Tn ceeToamonax .

NF188 Beryuive orin Ha 16-T1 ceeToanonax

NF189 Crpo6ockon (12 B, aBTo)

NF190 OnekTpoHHas pyneTka Ha 36-Tu CBeToAMO0AaX ...

NF191 AnekTpoHHas urpa «Koctu»

NF192 3-X kaHanbHas uBeToMy3bikanbHas npuctaska 2400 B1/220B ..........cccceeeeeee

NF193 AnektponHas urpa «<KTO BbICTPEE»

Sy

CornacHo akuum npoLuy Takxe npunoxuts 6ecnnatHo cneayroume CD
(OTMeTbTE «KPECTUKOM» OAMH U3 ANCKOB Ha Ball BbIGOP, €CM Cymma
3aka3a meHbLue 50 rpH.):

O «Paanoxo66mn 1998-2002»

O «Pagunoxo66mu 2003-2006»

Moii agpec (umsi n oTyecTso nuwmte 6e3 cokpaleHuii, 00s3aTesibHO

yKkaxute

MOYTOBbIV MHAEKC, @ €C/IN UMEETCS], TO U TEeNEePOH):

email (ecnv nmeercs):

OnnaTy HaJIOXXEeHHbIM 71aTeXOM [Py MoJsiy4eHnn Ha rnoqte rapaHTupyro

NF196 I Fonoca X1BOTHBIX «Bonk»

0 oposa»(Hab6opbl NF195-NF218 BLINONHEHb! Ha Cneuunannanpo-
» [ BYK (BOro apdekta 1 KOMMNEKTYIOTCH AMHAMUKOM) .....ooveeenns 58,22

55,88
NF199 Fonoca XuBOTHBLIX «CrloH» 55,88
F. ronoca XUBOTHBIX «[1eTyx» 44,62
ﬁ(a n aa XMBOTHBIX «OBLA» 55,88
2 XUBOTHbIX «Jlowaab» 55,88
NF205 onoca XUBOTHBIX «TUrp» 55,88
NF207 [onoca X1BOTHBbIX «JIaryLika» 47,69
Fi N a VD THBDJK OK» 55,88
+ € HEHBHA
F210 MUTaTOP NeHNa NTULbI 45,26
NF211 3Byk pa3butoro crekna 55,88
NF212 Kpuk BefibMbl 55,88
EM QMCYHKOB
Fit el o8 SR B N AW
NF216 onoc np!
NF217 CupeHa CKopoit NomMoLLm

h oxapHas cupeHa
y BEPHOI 3BOHOK
BYXTOHaNbHBIN IBEPHON 3BOHOK

NF222
NF223
NF224
NF225
NF226
NF227
NF228
NF229
NF230
NF231
NF232
NF233
NF234
NF235
NF236
NF237
NF238
NF239
NF240
NF241
NF243
NF244
NF245
NF246
NF247
NF248
NF249
NF250
NF251
NF252
NF253
NF254
NF255
NF256
NF257
NF258
NF259
NF260
NF261
NF262
NF263
NF264
NF265
NF266
NF267
NF269
NF270
NF271
NF272
NF273
NF275
NF276
NF279
NF280
NF281
NF282
NF283
NF290
NF400
NF401
NF402
NF404
NF405
NF406
NK005
NKO005/8 kopnyce
NK008
NKO010
NKO016
NKO017
NK024
NK027
NKO037
NK040
NK046
NKO051
NK052
NKO057
NK082
doroavon)
NK083
NK092
NK102
NK105
NK108
NK121
NK127

(Bawa noanuce)

13 KaHaNbHbIi MUHW-OpraH
25-TW TOHANbHBIA MUHU-OPraH
CurHanuaatop oct SHHOCTMN
CurHanuaatop nosopora
CurHanuaaTop 3afiHero xoaa
Apantep Ansi 3an1cu TenedoHHbIX Pa3roBOPOB ...
MpucraBka-ycunutens k TenedoHy
JLONONHNTENbHBIA TeNedOHHbIN 3BOHOK
Yeunutens TenecdoHHoro 3soHka (10 BT)
MpoBoAHOE NeperoBopHOE yCTPOMCTBO
MHaukaTop 3aHATOCTM TenedOoHHOM NMHUN
CymepeyHblil nepeknioyaTens
Ynpasnsiemslii CBETOM nepeknioyaTens
CymepeyHblii nepeknioyatens 12B
CymepeyHblit nepeknioyatens 2208
CeHcopHbIii nepekioyatens (BkA./Bbikn. 12 B) ...
Taiimep 2 cek...3 yac /300 BT
Tarimep 7 cek...10 yac
AKYCTU4ECKOE pene C 3a[1ePXKOi BLIKMIOHEHNS!
AkyCTU4eckoe pene
NndppakpacHsbiii nynby Y 12B (15 meTpoB)
JByxkaHanbHbIi MHbpakpacHsii nynst AY 12 B (7,5 meTpos)
Perynatop mowHocTn 500BT/220B
Perynatop mowHocTn 1000B7/220B
Perynatop mowiHocTn 2500BT/220B
KopoBbiii 3aMok
OnTopene 220B/10A
YCTPOINCTBO yNpaBieHust HacoCoOM
Lnknunyeckuii Taiimep 1...180 MunHyT/ cekyna 220B/ 200BT ...
Berywue oriu Ha 16-T ceeToanoaax
CurHanuaaums (CBETOBOM AaTumK)
CurHanusatop npuxoaa noceTutens
ABTOMOGWbHAS CUrHANN3ALNS
OxpaHHas cuctema Ha UK nyvax
OXpaHHOE YCTPOMCTBO C MArHUTHBIM AATHUKOM
EmkocTHoe pene
Yeunutens H4 2 BT (TBA820M)
Crepeoycunutens H4 2x2 Bt (TBA820M)
Yeunutens HY 8 BT ( MmoHo, TDA2030)
Yeunutens H4 2x8 BT (TDA2005)
Yeunutens HY 15 BT (TDA2005)
Yeunutens HY 2x15 BT (TDA2005)
MpeaBapuTenbHbI yeUnuTenb ¢ POM (MOHO)

MpenBapuTenbHbIA yCUNUTENb C 3KBaNan3epom (ctepeo)
Okeanan3aep (MOHO)
MuKpPOPOHHBIV yeunuteno
MwuKpOdOHHbI yeunuTens
YCTPOWCTBO 3aLMThl MOHODOHUYECKOI aKyCTUYECKOW CUCTEMBI
YCTPOWCTBO 3aLMUThI CTEPEOPOHNYECKOI aKyCTUYECKON CUCTEMBI
O6BeMHbIi ncesnocTepeoapdekT
MpuemonepenaTunk-urpyluka Ha 27 My, 4M (2wr)
WcTouHuk nutanus 6/9/12 B (po 0,5 A)
BnekTpoLok
VIHAMKATOP YPOBHS BOAI
CurHanuaaTop BRaxHoCTH (A0Xas)
CUrHanu3aTop ypoBHsi BOAb!
CUrHanu3aTop OTKPLITOM IBEPU XONO,
LincdpoBsoit AnKToPpoH
CurHanusatop paspsaa 6atapeu (9-12 B)
YnbTpasByKoBOW penenneHt
Mertannonckatens
Undposoii BonsTMeTp (fo 1000 B)
ONeKTPOHHBIN Maccaxep
Yeunutens H4 100 BT
CyMepeuHbiii nepeknioyaTess
CymMepeuHbiit nepekiodatens NKOO5 B kopnyce
Perynatop mowHocTn 2200BT/220B (nevaTHas nnata 62x43mm) .
Perynupyemsiii UCTO4YHUK NuTaxus 0...12B
Monunueiickas cupena 15BT
MpeoGpasosaTtesb HANPSXEHUS ANISt TUTAHUS TIOMUHECLIEHTHBIX Nam ..
Mpo6neckoBbIi MasiioK Ha ABYX CBETOAMOAAX ..
Perynupyemblit UCTO4HUK NuTaHus 1,2...30B/2A
Perynupyemsiit NCTOYHMK NuTaHus 1,2...30 B/5A ...
Yeunutens HY 2x2,5 BT
Yeunutens HY 1BT

nka

BonbLuoii npobneckoBbIi Masyok Ha ceeToauoae (4-1a umn. 60-120 B MUHYTY) ....... 26,74
DNeKTPOHHbIV penenneHT (OTnyruBaTesb HACEKOMBIX - NAPA3UTOB) ............... 30,82
Yeunutens HY 22 BT (TDA2005, mocT) 48,82

Tepmo-cotopene -40..+150°C (ocHoBa - Tpurep LLIMuaTa, AATYMK - TEPMOPE3UCTOP MU
48,82
WudpakpacHsbiit 6apbep 50m (nepesatumk NE556, npuemunk TSOPI736CB1) 74,20

WHdbpakpacHsbIii NpoxeKTop. 82,99
Taiimep 0...10 MunyT 73,23
PaguonpvemHnk 72,55
Tepmopene 0... 150°C (ocHoBa - Tpurep LLMuaTa, gatumk - Tepmopesncto) .. 53,98
WHdpakpacHbiii 6apbep 18M (KoMMYT. Tok pene potonpuemHuka 10A) ... 89,34
Mepepatynk 27MIy, 74,89

62

Papunoxobbu 5/2008

MoanucHom nHaekc Ykpnoutel 74221, Pocnevatun 45955



NK134 OnekTpoHHbI cTeTockon (MC34119P) .........

NK137 MUKPODOHHBIA YOUIUTENb ..o .- 18 .
NK140 Yeunutens HY 200 BT (TDA2030+ no nape KT818 iXT8191 kaxaom nneye MocTa) .. 123,26
NK143 HOHbI 9NeKTPOTEXHUK (3NeKTpoABUraTe b, lamMna HakaaMeaHus, KoMnac, KaTywka

VHAYKTUBHOCTH, KNEMHUKM, TBO3/b OLIMHKOBAHBINA, MPOBOAA MOHTaXHbIE (25, 50 Ci

e TSZ
M aHTD YPOBHs 3apsaa akkym. 6at. DC-12 V (pabouuii a-1 2,5...18B)

5 - NOMTON

13,10

3apsgHoe yctpoiicteo NiCd/NiMh akkymynsatopos (MAX713) ..
TecTep Ans NpoBepku CTPOUHbIX TpaHcdopmaTopos (LM393, MC14015BCP) 78,32
Mpubop ans npoeepkn ESR aneKTPONUTUHECKIMX KOHAEHCATOPOB ...

8|

BCTPOEHHbIM PE3UCTOPOM ) E & 3 a TecTep KOMNbIOTEPHOTO CETEBOro kKabens «BuTas napa» (CD4017, NE5S55) . 212,52
NK146 WcnonHuTenbHbI anemMeHT 12B Il\ 3 4-KaHanbHbI MUKPOMPOLIECCOPHbIN TaiMep, TepMOCTaT, Yachl . ....219,14
NK149 Bnok ynpaenenus 6ykBeHHO-LMdPOBLIM nHAnKaTopoM (CD4017)(YeToipe riepeknio- NM8041 MeTannovckatens Ha MUKpPOKOHTponnepe (AT90S2313-10PI, NE555 78L05) 143,27

YyaeMblx kaHana, HanpskeHue nutanus 12...15B, Tok Ao 5A Ha kaHan) .. . 74,89 NM8041_42_44 ﬂaTLMK ANs MeTannouckartenein 129.00
NK150 MporpaMmupyemslit 8-kaHanbHbIA Ucn Ten 3 onp bIIA meTannouckartens (MMnynbeHbn) (AT90S2313-10P1) 213,68
NK155 Ananor NM5024. C g’r . @H OMCKaTeJ‘Iﬂ 649,59
NK289 Mpeo6pasoBaTtenb NOCTOSIHHOrO HanpsikeHus 12B B 220B/4 AaTYNK oMcKoBaq KaTylKa ANns YHUBEepPCanbHOro MMNYbCHOro Metannouckatens . 262,60
NK292 WoHunaaTop sBo3ayxa 78,68 NM9211 MporpammaTop MUKpoKoHTponnepos cepumn AT 89S/90S dpupmel ATMEL .
NK293 MeTannouckatenb (rnyorMHa MOMCKa A0 B0 MM) ..oo..eviiiriiiiieeiiiiieciereien 57,82 NM9212 yHMBepC aganTtep no, KmoquMﬂ coToBbix TenedpoHos k MK (HIN232)
NK294 B-kaHanbHas CBeT! o0 meHMﬁ 921 k Tep K-L-nuHum (ans aBToMOGMNEN C UHXek-
NK298 ONEeKTPOLLOK (BbIXI A1 Top! E 32 M 110,23
NK300 JlasepHblit cBeTOBCH addekT (513D) 106,62 NM921 Y BO 06 oTkn UK-curianos ynpaBneHMﬂ ans MK (TSOP1736, 78L05)
NK314 JeTtekTop mxu (Hanpsxexue nutaHus 9 B) 37,45 NM9215 Mporpammatop yHuBepcanbHbii (6a3osbiit 610k) (LM2936Z-5) ...
NK315 OTnyruBaTens KPOTOB Ha CONHEYHOM GaTapee, nnoLwaasto aectens 500- Mnata-apantep ans NM9215 (ans ATMEL)
NK316 YnbTpa3ByKkOBOW OTNyruBaTeNb rpbi3yHOB C paboyeii 4acToTo 1WKI’G @M Mnata-apantep ans NM9215 (ans PIC)

wapnbio aenctauns 20 m? 9 Mnata-apantep ans NM9215 (ans Microwire EEPROM 93xx) .
NM1012 CT1abunnanpoBaHHbIit UCTOYHUK NuTaHus (LM7806) 6 B/1 A . . 28,50 NM9216/4 Mnata-agantep ans NM9215 (1°C-Bus EEPROM) ...
NM1016 CT1abunnanpoBaHHbIit UCTOYHWK NuTaHus (LM7818) 18 B/1 A . 36,06 NM9216/5 Mnata-agantep ans NM9215 (EEPROM SDE2560, NVM3060 u SPI 25xxx) .. 45,64
NM1021 Perynupyemslit UCTOYHMK NuTaHus (LM317) 1,2...20 B/TA ... . 54,20 NM9217 Y-BO 3alMThI KOMMNBIOT. CeTeN (BUTas napa) ckop. nep. AaHHeix 10 MéuTt/c ... 87,84
NM1023/3 CeTeBOI HeCTabunna. 0fHONONSIPHLIA UCTOYHWK NuTaHus 220 B/45B (3 A) ... 185,48 NM9218 Y-BO 3alMThI KOMMBIOT. CeTeN (Koakce.), ck. nepes. AaHHbix 10/100 M6éut/c . 82,01
NM1024/1 CeTeBoit HeCTabUNN3. ABYNONSPHBIA MCTOMHMK NUTaHus 220 B/+ 27 B (2 A) .. 230,21 NM9221 YCTPOIACTBO [i191 PEeMOHTa M TeCTUPOBaHUS koMnbioTepos - POST Card PCI ... 162,27
NM1031 Mpeo6pa3osaTtenb OAHONONSPHOrO NOCT.HANp.B AsynonspHoe (LM258N) ...... 27,61 NS047 [eHepaTop 3BYKOBbLIX 4aCTOT 81,74
NM1032 Mpeo6pasosatens 12B/220B (KP1211EY1, 78L06) NSO073 ManeHbkoe cepaue Ha 20 cBeToanoaax 49,97
NM1034 Mpeo6pasosatens 24 B 8 12 B/3A (1N5822, ZEN 15V0) NS093 Bnok 3aLnTbl akyCTUHEeCKMUX CUCTEM (BPEMS 38AEPXKKN 3-5 CEK) ..cvveuveveeinenns 63,93
NM1035 MpeoGpa3osaTtens HAaNpskeHns (yHMBepcanbHoiit) 7... 30 BB 1,5... 20 B/3 A ... 80,89 NS094 «XKusoe cepgue» (HA17555) 51,09
NM1041 Per-p MOLLHOCTM € MasnibiM YpoB. nomex 650 BT/220 B (K561TM2, LM393, 4N35) .... 61,20 NS162 Bnok 3aluTbl akyCTUYecknx cucTem 74.35
NM1042 TepmoperynaTop ¢ MansiM yposHem nomex (K561TM2, LM393, 4N35) .......... 67,37 NS180 «HoBOroaHss enka» Ha cBeToAMOAaxX 66,18
NM1050 CTabunnanpoBaHHbIi ICTOYHUK NOCTOSIH. Hanpsixenns 3.3B/0.1A B kopnyce . 68,79 NS182 YeTbipexkaHaNbHble Yachl-TaliMep-TepPMOPErynsTop ¢ 3HeproHe3aBUCUMON nNa-
NM1051 CT1abun1anpoBaHHbIil NCTOYHUK MNOCTOSH. Hanpsixerns 12B/0.1A 8 kopnyce .. 68,79 MSTbIO/XO[I0M 1 CMONHNTENbHLIM ycTpoicTBoM (PCF8583, AT90S2313, 74HC164) ........ 156,06
NM1052 CTabunnanmpoBaHHbIil MCTOYHMK MOCTOAH. HanpsxeHus 9B/0.1A B kopnyce ... 68,79 P5340 LLaroselit ABuratens 43,82
NM1053 CTabunnanmpoBaHHbIil MCTOYHKK MOCTOSH. HanpsxeHus 5B/0.1A B kopnyce ... 68,79 PW0320K NMNynbCHbIA MCTo4HMK NuTaHus 3,3B, 2A B kopnyce . .. 99,78
NM1054 CTabunnanmpoBaHHbIil MCTO4HKK NOCT. HanpskeHns 15B/0,2A B kopnyce PW0360B NMNynbCHBIA MCTo4HMK nuTaHus 3,3B, 6A B kopnyce . .. 93,68
NM1055 CTabunnanmpoBaHHblil MICTOYHKK NOCT. HanpsbkeHns 24B/0,2A B kopnyce PW0510 NMNyNbCHBIA MCTOYHWK NuTanus 5B, 1A 74,26
NM1060 WcTouHuk 6ecnepeboiitoro nutanus 12B/0,8A ... PWO0510PS MMNynbCHbIN MCTOYHKK MUTaHWa 5B, 1A 50,66
NM1061 WcTounuk 6ecnepeboiitoro nutanus 3,3/4/5/6/7/8/9 B 1A . PWO0515K MMnynbCHbIN MCTOYHUK NUTaHKs 5B, 1.5A B kopnyce . .. 92,18
NM2011 Yeunutens HY 80 BT ¢ paguatopom, (nonoca yactot 20...100000 'y, HanpsixeHne PW0520 MMNynbCHBIN MCTOYHKK MUTaHWa 5B, 2A

nuTaHus 5...40 B) 74,86 PWO0520K WmnynbcHb Nnpeobpasosatens HanpsxkeHus 9-18B/5B, 2A
NM2011/MOSFET Ycunutens HY 80 BT Ha nonesbix TPaH3UCTOPax C paAMaTopom (nosoca 4acTot PWO0530K MMnynbCHbIN MCTOYHUK NuTaHus 5B, 3A B kopnyce ...

20...100000 'y, HanpsxxeHue nuTaxus 15...40 B) 88,90 PW0530B CerteBoit agantep 5B, 3A
NM2012 Yeunutens H4 80 BT (nonoca yactot 20...100000 I, Hanpskerue nutanmns 5...40 B) . 92,5 PWO0550D MMnynbCHbIA MCTOYHUK NuTaHus 5B, 5A Ha DIN peiiky
NM2021 Yeunutens HY 4x11 B1/2x22 BT (TDA1514) 64,47 PW0720B CerteBoit agantep 7.5B, 2A
NM2032 Yeunutens HY 4x40 BT (TDA7386, aBTo) 91,00 PW0920B CerteBoit apantep 9B, 2A
NM2033 Yeunutens H4 100 Bt (TDA7294) 80,20 PW1209K MmnynbcHeI npeobpasosaTtens Hanpskerns 12B/9B, 0.1A ...
NM2034 Yeunutens HY 70 BT (TDA1562, aBT0) 78,92 PW1210PPS MMnynbCHbIA MCTOYHUK NuTaHus 12B, 10,5A
NM2035 Yeunutens HY 50 Bt (TDA1514, Hi-Fi) 104,59 PW1212K WmnynbcHbiii npeoBpasosaTens Hanpsxenus 9-18B/+12B, 0.42A .
NM2036 Yeunutens HY 32 BT (TDA2050, Hi-Fi) 57,60 PW1212PD MMNynbCHBIN MCTOYHWMK MUTaHWA +/-12B, 1.2A
NM2037 Yeunutens HY 18 BT (TDA2030A) 49,76 PW12125PS MMNynbCHBIA MCTOYHUK NuTaHus 12B, 1,25A
NM2038 Yeunutens HY 44 Bt (TDA2030A+BD907/908, Hi-Fi) 65,70 PW1215K WmnynbcHebl npeobpasosatens HanpskeHus 9-18B/+15B, 0.333A ............. 120,59
NM2039 Yeunutens HY 2x40 BT (TDA8560Q/8563Q) 64,41 PW1215B CeteBoii apantep 12B, 1.5A
NM2040 Yeunutens HY 4x40 BT (TDA8571J, aBT0) 79,74 PW1220D MMnynbCHbIN MCTOYHMK NuTaHns 12B, 2A Ha DIN peiiky
NM2042 Yeunutens HY 140 BT (TDA7293, Hi-Fi) 79,74 PW1221B MMnynbCHbIA MCTOUHUK NuTaHus 12B, 2.1A B kopryce
NM2043 Yeunutens HY 4x77 BT (TDA7560, aBT0) 145,85 PW12040UPS WcTtoyHuk 6ecnepeboitHoro nutanns 12B/4A
NM2044 Yeunutens HY 2x22 BT (TA8210AH/AL, aBTo) .... . 76,40 PW12045PS MNynbCHbIA MCTOYHUK NUTaHus 12B, 0.45A
NM2045 Yeunutens HY 140 BT unun 2x80 BT (D-knacca, TDA8929+TDA8927) PW1221PS NEW! MRynbCHbI MCTOYHUK NuTaHus 12B, 2.1A
NM2051 JByXKaHanbHbI MUKPOPOHHBINA yeunutens (K548YH1) PW1232K JBYXNONSPHBIA UMNYNbCHBIA NCTOYHWK NUTaHns 12B, 0.32A B Kopnyce
NM2061 OnekTpoHHI pesepbepatop (HT8970) PW1235D NMNynbCHbIA MCTo4HMK NuTaHnsa 12 B, 3,5A Ha DIN peiiky
NM2062 Ludpoeoii auktodoH (ISD1416) PW1263D MMnynbCHbIN MCTOYHUK NuTaHus 12B, 6.3A Ha DIN peiiky ....
NM2111 CrepeodoHuyeckuii Tem6po6nok (LM1036, KP142EH8E) ... PW1285 MMNynbCHbIN MCTOYHUK MuTaHns 12B, 0.85A
NM2112 CrepeodoHuyeckuit Tem6po6nok (TDA1524, KP142EH8E) PW15035PS MMNynbCHbIN MCTOYHUK MuTaHns 158, 0.35A
NM2114 Mpoueccop npocTpaHcTBeHHOro 3By4aHus (TDA3810) ... PW1510 MMNynbCHBIN MCTOYHUK MUTaHus 158, 1A
NM2115 AxTuBHbIN PunbTp HY Ans cabeydepa (LM538) . PW1510PS MMNynbCHBIN MCTOYHUK MUTaHus 158, 1A
NM2116 AKTVBHBIN 3-nonocHbIN GunbTp (78L09, LM324) . PW1512B CerteBoii agantep 15B, 1.2A
NM2117 AKTUBHbI 610K 06pab. curHana ans cabeyd. kaHana (LM324, LM358) . PW1514 MnynbCHbIA MCTOYHMK NUTaHWs 158, 1,4A
NM2118 Mpeng. cTepeod. peryn. ycun. ¢ Asyms 6anaHcHeIMK Bxopamm (LM324) PW1517B NMNynbCHbIA MCTO4HMK NuTaHnsa 15B, 1.7A B kopnyce
NM2202 Jlorapudmuuecknii netektop (1574A1) PW1520D NMNynbCHbIA MCTO4HMK NuTaHns 15B, 2A Ha DIN peiiky
NM2901 PasBeTBUTENDL BUAEOCUIHANOB (6MIy, 750M) .. . PW1528D MMnynbCHbIN MCTOYHKMK NuTaHus 158, 2,8A Ha DIN peiiky .
NM2902 Yeunutens Buaeocurqana (6Mru, 750m, Koaq)cbwu,meHT ycunenus 15 p,E) .. 33,38 PW1584PPS MNynbCHbIA MCTOYHUK MUTaHKs 15B, 8.4A
NM2905 JHekopep TB cTepeo3sykoBoro conposoxaeHus ¢opmata NICAM NM2905 118,33 PW1810B CerteBoit agantep 18B, 1A
NM3101 ABTOMOGUNBHBINM @aHTEHHBIN yeunuTens (Ku=20 ab, 0,1-150 Mry) .. . 25,59 PW24022PS MMNynbCHBIN MCTOYHKMK MUTaHWa 24B, 0.22A
NM3311 Cuctema UK Y (npuemuuk), (AT90S2313, TSOP1736CB1) ... . 93,49 PW2405K WmnynbcHbI npeobpasosartens Hanpsxenus 18-36B/5B, 1A ...
NM4011 MunuTanimep 21,86 PW2409K WmnynbcHbI npeobpasosatens Hanpsxenus 18-36B/9B, 0.55A
NM4012 JlaTunk ypoBHS BOABI AN1S BaHHbI, 6aka u Ap. eMK. (TOK Harpy3ku 75MA) ........ 24,02 PW2411B MMNynbCHBIN MCTOYHUK NuTaHus 24B, 1.1A B kopnyce ..
NM4013 CeHCOpHbIV BbIKNKOYATENb ANs NaMmn W Ap. GbITOB. Np. (TOK HAarpy3kn 75MA) .. 27,29 PW2412K WmnynbcHbli npeobpasosatens Hanpsxkenus 9.2-36B/12B, 1.25A
NM4015 WHbpakpacHbIi AeTekTop, HanpsixeHue nutauus 9B .. . 32,31 PW2420D MMNynbCHBIN MCTOYHUK NuTaHus 24B, 2A Ha DIN peiiky ...
NM4021 Taiimep 1...99 MUHYT Ha MUKPOKOHTPONNEPE (ATQOS1200 78L05) 126,95 KIT PW2452PPS  MMNynbCHLIA UCTOYHNK NuTaHus 24B, 5.2A
NM4022 Tepmopene 0... 150 °C (makc. AONYCTUMBIN TOK Harpy3kn He MeHee 10A) ...... 52,11 PW2475B CerteBoit apantep 24B, 0.75A
NM4023 Taiimep 1...99 cekyHa Ha MukpokoHTponnepe (AT90S1200, 78L05) 11,79 PW249K WmnynbcHbIii npeobpasosaTens Hanpsxenus 24B/9B, 0.1A
NM4411 4-kaHanbHOe NCMONHUTENbHOE YCTPOINCTBO (610K pene), MakcMManbHble napameT- PW2864B CerteBoit apnantep 28B, 0.64A

pbl kaHanos 6A/277B 95,91 PW48011PS MNynbCHBIA MCTOYHUK NUTaHus 48B, 0.11A
NM4412 8-kaHanbHOe UCMONHWUTENbHOE YCTPOICTBO (610K pene), MakcumanbHble napameT- PW48313PS MNynbCHBbIA MCTOYHUK NUTaHus 48B, 0.313A

pbl kaHanos 6A/277B 126,82 PW4837B CerteBoit agantep 48B, 0.37A
NM4511 Perynsatop spkocTv namn Hakanvueaxus 12B/50A (LM358) PW4857B MMnynbCHbIN MCTOYHUK NuTaHus 48B, 0.57A B kopnyce
NM5017 ONEeKTPOHHBIN PeneneHT (OTNyruBaTenb HACEKOMbIX), [i-H 4acToT PW4873B MMNynbCHBIN MCTOYHUK NUTaHus 48B, 7,3A B kopnyce
NM5021 Monuueiickas cupexa 15 BT PAOVNATOP M-110
NM5035 3BYKOBOW CUTHANM3aTop YPOBHS BOAbI PAONATOP M-110-M2
NM5041 MeTpoHom PAOVNATOP P-14525 FISCHER
NM5050 HoBoropHss kpacHo-3eneHas 38e3fo4ka PAINATOP P-214 FISCHER
NM5051 HoBoroaHss kpacHo-xentas 3se3fouka PAIVNATOP P-231 FISCHER
NM5052 HoBorogHsis CHeXxwHka PAIOVNATOP P-68100 FISCHER 67,78
NM5053 HosoroaHee npepnoxerne NM5050,NM5051,NM5103 PAIWNATOP P-6837 FISCHER 24,97
NM5101 CuHTe3aTop 38yKOBbIX 3dpekToB (ATI0S2313) ... PAOVNATOP P-6875 FISCHER 42,74
NM5102 «BOMbLWOE CepaLe» HA MUKPOKOHTPONNEpe PALVATOP P-216 . 21,32
NM5103 HoBorogHsia enka ¢ urpy PAOVATOP P-217 17,51
NM5201 Bnok nuankaumum «ceetawmiica cron6» (UAA180) PAONATOP P-218 .. 35,70
NM5202 Bnok nuaukaumum - sonstmetp (UAA180) PAOVATOP P-232 .. 23,69
NM5301 Bnok nuankauum «6eratowas Touka» (UAA180) PAOVATOP P-242 .. 36,75
NM5302 Bnok nuaukaumm - sonstmetp (UAA180) PAOVNATOP P-600 . 187,54
NM5401 ABTOMOGUNBLHLIN TAXOMETP C UHAMKATOPOM «Beratowas Touka» (CD4013) ..... 56,34 PAOVNATOP P-14525 7,65
NM5402 ABTOMOGWBHBIN TAXOMETP C MHANKATOPOM «CBETsLWMICs cTon6» (CD4013) .. 54,78 PAIONATOP P-721 .. 73,60
NM5403 Y-Bo ynpasnenus cton-curHanamv asTomobuns (NE555)
NM5422 ONeKTPOHHBIN BIOK 3aXMraHus ¢ KOPPEKTOPOM ieToHaumn «Mynbcap-M» #! Monueiii nep POB CM. B UHTEPHET-MarasuHe
NM5426 AsTOMaTuyeckoe 3apsHoe ycTponcteo «APIO-1» (6aTapes 12B, 75A/4) ... 231,12 http://www. rad:ohobby Idc.net/kedrplu.htm
NM6013 ABTOMaTUY. BKIOYATENb OCBELLEHUA Ha Oa3e faTunka asuxenns (LM324) ... 98,40
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KHUCA - NOMNTON

MIWHRPORNAS

dPupMeHHbIi mMmarasmH npegnaraetr KHUrN-NOYTOU
K HENUNY BHICE™R & & HET

koA, HanmeHoBaHve ueHa

009972 135 paaMONIoGUTENLCKNX YCTPOUCTB Ha OHON MUKkpocxeme, HbioToH C. B. (J:LMK) .

009933 32/16-6UTHbIE MWUKPOKOHTPONIEPbI ARM7 geneicaen ATe B~ 7agy pmb| Afmai. SYHDREACSTHO JONbLARBRTENS (,» CMa, PeabkuH,(doaaka) . 148,00

004547 3500 mMukpocxem ycunutenen MOLLHOCTH [13koW (ach ol 1 vx ay al o Ny A B A BLY/H 59,00

010072 450 MHTepeCHbIX PaaM0o3NeKTPOHHLIX CxeM, tipantep I, (A /R)

005487  AVR-RISC MukpokoHTponnepbl. ApxutekTypa, annapaTtHble pecypcbl, CUCTeMa KOMaHA, nporpaMmupoBanue, npumerenve.+CD, Tpamnept B.,(MK-Mpecc) .. 69,00

009932  Code Vision AVR: nocobue ans HaunHaiowmx + CD, J'Ieﬁeu.eB (/J.o,us»(a) .

006539 LabVIEW 8 nns pagvonHysncpem=REgkipas o I,E‘VI )

009913 LabVIEW ans Bcex - 3-e i o) Tars ucel., (p I, Ok

009974 MATHEMATICA 5.1/5.2/€ & 1pSTpavivn| OsaHie v 'Wiar€va iideckue I:nl‘-lvlCchrWlM ,.Lbnko»— &8, ,\Ll, \/IK,

009975 MATLAB 2006/2007 Camoyuntenb, AbSKOHOB B.,(AMK) ...cccciiiiiiiiiiiiiiiiiicii e

006152  Multisim 7: coBpemeHHas cuctema KOMMLIOTEPHONO MOAEIMPOBAHUS 1 aHanm3a cxem SJ'IeKTpOHHbIX YCTPOIACTB,

009912  Nero 8. 3anucs CD, DVD u auckos Blu-ray, KostaHiok 10.C.,(MK-Epacc) .

010017 PIC-mukpokoHTponnepsl. Bce, 4To BaM He06X0AMMO 3HaTb, KaTLLe 140, (O¢ 13Ka) \ Y

009400  TV-npuemHuMKM Ha waccu VESTEL 11AKxx (+CD), Ee3Bep><Hmm .5, (VK-TTEEcl) . i B

009759  VHDL: CnpaBo4Hoe noco6ue no ocHoBam s3blka, babak B.M., KopquKo A.l"., Tumowenko H.M., dunoHexko C.dP.,(Loaska) .

006878  AnanoroBble MHTEPPENCH MUKPOKOHTPONEPOB, B0 CTIOAPT P, ([LOABKA) ...viiiiviiiiiiiiiie ittt

009929 AHINIO-PYCCKUIA 3HUMKI. crioBapb: KoMnbloTepsl, IHTEpHET, CBA3b, ayavo-, BUAEO-, Tene- 1 paanotexHika: Okono 23400 TepmmnHoB. 4-e napanve, Moctuukuia, (Jonaka)

010068 Bubnunoteka npodeccronana. MATLAB Simulink. KomnbloTepHoe MogenvpoBaHue akoHomuku, Lincaps U.,(ConoH) ..

006302 B nom.paaunon.: 300 HOBbIX PaaNO3NEKTPOHHbIX cxeM, Fpad P. ®.,(AMK) ...

000888 B nom.paguon.: MarHuTHele kapTel 1 MK, Fennb,(AMK) ...........

006053 BupTtyaneHbiii anpxeit + (CD), Mepggepes E., Tpycosa B.,(

006818 BcTpaviBaemble cucTemsbl. [poekTMpoBaHe NpUaoXeHnini Ha MUKPOKOHTPONNepax cemeincTea

009934  [datumku Freescale Semiconductor + CD, ApXUNOB, (J0A3KA) ......vveviiieiriiiiiiiiiiieiiie e

009207  OnarHocTuka u NOMCK HemcnpaBHOCTel 3NeKTpoobopyaoBaHMa 1 Lenei ynpaenexns, (Joaaska)

003669  3apyb6exHble anekTpomarHuTHble pene, BoBk,(MK-TIPECC) .......cccceviiiiiiiiiiiiiiiiiciiiesiecee

005132 3awmTa nHpopmauum B TeNeKOMMYHUKALMOHHBIX cucTemax, Konaxosud I.@.,(MK-Mpecc) .

009017  3Bykopexwccypa u 3anuck poHorpamm. MNpodeccroHanbHoe pyKoBOACTBO, ,([oaaka) ..........

005777  W3mepenue, ynpaeneHue n perynuposaxune c nomotpio AVR-mykpokoHTponnepos.+CD, Tpamnept B.,(MK-Mpecc)

005959  WMamepeHue, ynpaBneHve u peryamposaHue ¢ nomolbio PIC-mukpokoHTponnepos.+CD, Aurtep Koxu,(MK-Mpecc) .....

010077 M3mepeHue, ynpaeneHune n perynuposaxune ¢ nomoluptio makpocos VBA B Word u Excel, -V BephaT, B.Kauntka,(MK-Mpecc) .

010100 MMnynbCHble NCTO4HMKM NuTaHus oT A go Z. (+CD), Canpxarn Manwuktana,(MK-Mpecc) ...

009588  McTouHMKM BTOPMYHOTO anekTponuTaHus. CxemoTexHuka 1 pacyeTl, MeiiTeHko E. H.,(Con

005216 McTodHnkn nuTanua. PacyeT n koHCTpyupoBaHue., BpayH M.,(MK-lpecc) ..

001768  KapmaHHbIii cnipaBo4HuK pagunonkxeHepa, (JOASKA) ...................

010083 KapmaHHbIlt cnpaBoyHuk. NkxeHepHas matematvka, beppa, (fdonaka)

010084 KapmaHHbIlt cnpaBoyHuK. MalwmnHOCTpoeHne. PasdbeMHble U Hepa3beMHble COeAVNHEHNS, PeXYLLNIA UHCTPYMEHT., TaimuHre,(Joaaka) .

004282  KapmaHHblit cripaBo4HuK. CoeIMHeHNs B KOHCTPYKLMAX 1 PEXYLUMIA MHCTPYMEHT, ,([oaaka) ..

006000  KayecTBeHHbII 3BYK - CEroAHs 310 npocTo., ABpameHko t0.®d.,(MK-Mpecc) .

010073  KomnbloTep B KadecTse nporpammatopa, Fénnb M., (AMK) ...

005488  KomnblotepHas cteraHorpadus. Teopus u npaktuka., KoHaxosuy I. Mysbiperko A.,(MK-lMpecc) .

003980  Komn'ioTepHa cxemoTexHika. Migpy4Huk ans BY3is (Mpud MO Ykpainu)., Babuy, Xykos,(MK-Mpecc) .

009919  JlaBMHHbIE TPAH3UCTOPLI 1 TUPUCTOPLI. Teopus u NnpumeHeHne, [ibskoHos B.,(ConoH) ...

001114 MapkupoBKa 31eKTPOHHbIX KOMMNOHEHTOB., BaxmeTbeB, (AOA3KA) ......cccvvvciiiiiiiiiis

006402  MwukpokoHTponnepsl AVR cemeiicTBa Mega PyKOBOﬂCTBO nons3oBatens, Esctudees A.B. .

006551 «MukpokoHTponnepsl AVR cemeiictea Tiny u Mega dpupmbl «<»ATMEL»». 4 u3a., EBCTI/I¢teeB ,ELo;J.aKa)

006737 MukpokoHTponnepsbl AVR cemericTea Tiny. PyKoBOACTBO nonb3osatens, EBCTMd)eeB (Oonaka)

005947  MwukpokoHTponnepbl AVR. BBOAHbIN KYPC., (JOAIKA) ...eevvvriiiiiiiiiiiiiieiiiieiieeciee s

009413 MukpokoHTponnepsl cemericTea XC166. BBoaHbIlt kypc padpabotynka, buy M., Mpunxunn A.,(Ooaaka) .

009583  MwkpokoHTponnepsbl cepun 8051: npaktnyeckuin nopgxon, Marga tO. C.,(AMK) ........ccccvviiiiiiiiininnenns

009763  MwkpokoHTposnepbl cmetwanHoro curtana C8051Fxxx ¢pupmel Silicon Laboratories v nx npumerenne. PykosoacTeo nonb3osatens, Magwreiin M.A.,(Jonska)

008836  MwukpokoHTponnepbl? 370 xe npocto! Tom 1, PpyH3se,([opaka) ........

010085 MukpokoHTponnepsl? 31o xe npocto! Tom 4 + CD, ®pyHze,(Joaska) ..

005129 Mukpocxembl AL n LIAM. CnpaBoyHuk. +CD., ,(J0A3KA) .....ccvevveenns

006525  Mob6unbHble TenedoHbl LG. PemoHT 1 obenyxmsanue. Tom 1.(B2100, C1150, F2200, F2300, G1600, KG210, KG800) +CD, ,(MK-lMpecc) .

006767 Mo6unbHble Tenedorbl LG. PemoHT 1 obenyxmsanue. Tom 2.(B2150, C1400, KG225, KG245, KG920, S5000, P7200) +CD, ,(MK-lpecc) ...

005717 MolHble 6VNoNsipHbLIE TPAH3UCTOPbI A1 UMMYNbCHBIX UCTOYHUKOB MUTaHUS, TV-NPUEMHUKOB U MOHUTOPOB., cocT.ABpameHko tO.d.,(MK-Mpecc) .

008901 O6paboTka u aHanu3 UMPPOoBbIX N3006pakeHnii ¢ npumepamu Ha LabVIEW n IMAC Vision, Buaunetep 10.,(AMK) ...

009748  OpHonepexoAHble TPAH3UCTOPLI 1 UX aHanoru, JpakoHOB B.,(COMOH) .......ccovveiviieiiiiiiicciices

004503  OpHonnaTHbie MUKPOKOHTPONNepbI. MNpoekTrpoBaHne u Nnpumexexue., LLsey B.A.,(MK-Mpecc)

009920  OcHOBbI TEOPUW Lieneit, OCHOBbI CXEMOTEXHUKW, PaavuonpueMHble yeTpoiicTea. JlabopaTopHeli npakTrkym Ha MK, dpuck B. B., JlorsuHos B. B.,(ConoH)

006262  OcHOBbI LMPPOBOI CXeMOTEXHUKM, BabnU,(MK-TTPECC) .....ocovuiiiiiiiiiiiiiiiciieci s

005656  [MepcoHanbHbIl kKOMMNbIOTEP B pagvonobutensckoi npaktuke. +CD, Tanuyes .A.,(MK-lpecc)

006096  [lone3Hble cxeMbl C NpUMeEHeHneM MukpokoHTponnepos u MJINC +CD, ,(doaaka) ..

009930  [MonynpoBoAHvKOBas cxemoTexHuka: B 2-x Tomax, Tutue, LLeHk,([oaaka) ..............

006291 MpakTnyeckas cxemotexHuka. Knura 1: 450 nonesHbix cxem. , LycTos ,(Jopaka, AnbTekc) ..

006292  [MpakTnyeckas cxemoTexHuka. Knura 2: ICTOYHUKM NUTaHUs u CTa6mnmaaTopbl LLlycTos , (,El,o

006293  [pakTunyeckas cxemotexHuka. Knura 3: Mpeobpas3oBaTtenn HanpsxeHus. , LLlyCTOB (,El,op.aka AaneKc)

010074  MpepBapuTesbHble YCUAUTENM HU3KOM 4acToThl, TypyTa E. @ (AMK) ...ocoooiiiiiiiiiiiiiiiiciccccceeee

005731 MpeLm3noHHbIe cucTeMbl copa AaHHbIx cemeiicTea MSC 12xx q)mprl Texas Instruments: apxuTekTypa, NporpaMMypoBaHue, pa3paboTka npunoxeHnii + CD, ,(,ELO,D,SKa)

006238  [MpvmeHeHne MUKPOKOHTPoNlepoB AVR: cxeMbl, anropuTMel, nporpammel. 3-e n3a. + CD, BapaHros,([Joaaka)

010080 MpvimeHeHre MUKPOKOHT-B PIC18. ApxuTekTypa, NporpaMm1MpoBaHre 1 NoCTpoeHne MHTepd)emooB ¢ npumeHeHnem C u accembnepa (+CD), Bappu Bpait,(MK-Mpecc)

006450 lMporpammuposanue PIC-mukpokoHTponnepoB Ha PICBASIC + CD, Xenubaiik Y,([oaaka) .........c.......

005775  lporpammupoBanue Ha s3bike C ans AVR un PIC-mukpokoHTponnepos. +CD, LUnak t0.A.,(MK-Mpecc)

004984  [lMpoekTupoBaHMe 1 pacyeT CTPYKTYPUPOBAHHbIX KaBesbHbIX CUCTEM U X KOMMOoHeHToB, CemeHoB A.,(OMK) ...

009561 MpoekTpoBaHue NHTeNNeKTyaNbHbIX AaT4mMkoB ¢ nomoLbio Microchip dsPIC +CD, Kpua XapnctoH,(MK-Mpecc)

006755  lMpoekTuposanue Ha MJINUC. Kypc monogoro 6oriua, Makehung, ([0oA3KA) .....cccvvevereririrainienns

004546 MynbTbl AUCTAHLMOHHOIO yNpaBieHns o5 ObITOBOV pafn0o3eKTPOHHON annapartypel., ,(Joaaka)

009560  Paavoniobutensckune KOHCTpyKuun Ha PIC-mukpokoHTponnepax. Knura 4 +CD, 3aeu, H.U.,(MK-Tp

009911 PaspaboTka BCTPOEHHbIX cucTeM ¢ nomolbio PIC-mukpokoHTponnepos. +CD, Tum Yunmexepcr,(MK-lMpecc) .

009522  PemoHT Ne102. CoBpemeHHble xonoaunbHukn, PoauH A., TIOHUH H.,(COMOH) .....ccvviiiiiiiiiiiiiiiiciicciiiccices

009591 PemoHT Ne106. MporpammMHbIii peMOHT CoToBbIX TenedoHos Samsung 1 Motorola, TionuH H. A., PoguH A. B.,(ConoH)

010075 PemoHT Ne108. AHaTOMUS COTOBbIX TeNe(POHOB. YCTPOMNCTBO U peMOHT, TioHnH H. A., Poaux A.,(ConoH)

003854 PemoHT Ne72. CnpaBo4HVK 06MOTHMKA aCUHXPOHHbIX anekTpoasurateneit, Jinxayes,(ConoH)

008902 PeMOHT 1 nonck HencnpaBHOCTEN COBPEMEHHbIX BUAeoMarHuTodoHos, IpbeH X.,(AMK) .....

006824  Camoyuutenb paboTbl Ha cMapTdoHax 1 KOMMyHMKaTopax nog, ynpaesnesmem Symbian OS, Moprakos C.,(AMK)

006060  CeTtu nepepaun nakeTHbx AaHHbIX, KoHaxosuu I". MyabipeHko A.,(MK-lMpecc)

009761 CunoBas anekTpoHuka. PykoBoacTso pa3pabotyunka, Cykep K. (D.o,u:aka)

001232  Cunosble NoAynpoBOAHUKOBbIE KNoun, BopoHuH,(AOA3KA) ..

006756  CoGepw cam: DNeKTPOHHbIE KOHCTPYKLMM 33 OAVH Beyep, Kauwk

005600  CospaHwue urp ansa mobunbHeix TenedoHos, Moppucox M., (AMK)

009101 CneupanbHbii pagmomoHnTopuHr, Konaxosu,(MK-Mpecc) ...

010065  Cryams 3Bykosanwucu y Bac aoma, HYennen [.,(AMK) ..........

004814  CxemoOTexHuKa aHanoroBbIx M aHanoro-undpoBbIX 3NEKTPOHHLIX YCTPOICTB., Bonosuy,([oaska)

010018 CxeMOoTexHUKa 1 NPUMEHEHNe MOLLHBIX UMNYJLCHBIX YCTPOICTB, Bnym X.,([0A3Ka) ...............

001590 CxeMOoTexHUKa YCUInUTeNbHbIX KackagoB Ha OMNonsipHbIX TpaHaucTopax. , Posao,(JOA3KA) .

005995  TpaHauctopbl B SMD ncnonHeHun. Tom 1., Coct. ABpameHko t0.®d.,(MK-pecc) ....

009159  TpaHauctopbl B SMD ncnonHeHun. Tom 2., CocT. ABpamenko t0.®.,(MK-Mpecc) ....

009931 Lindposas AmarHoctuka BbICOKOBOSIbTHOrO anekTpoobopynosanus, Muxees,(Joaaka) ..

009414  Lndpposas o6paboTka CUrHanoB Ha CUCTEMHOM YpOBHe C ucnonb3osaHvem LabVIEW + CD, KextapHasas H., Kum H.,(Jonaka)

003625  3OnekTpoobopyaoBaHue Xunbix 3aannii, KonHos,(Joaaka) .....

LleHbl ykasaHbl B rpuBHax 6e3 yyeTa NnouToBbIX pacxofos. JIo6oe u3 BbllenepeyncneHHbIX U3AaHUIA MOXHO MONYYUTb HANIOXEHHLIM MIaTeXoMm,
odopmmB 3aasky no E-mail, TenedoHy (cm. Huxe), dpakcy n noyte (02002, Kues, yn.M.Packosoit, 13, k.106, maraavH «MukpoHuka»). B 3asBke [OMKHbI
6bITb Pa360PUMBO yKa3aHbl KOA, 1 HA3BaHME KHUTM, a Takxe uHaekc, agpec n ®.1.0. nonyyatens.

IOpuanyeckne nuua MoryT noay4nTb KHUMM Yepe3 CneLcBs3b, onnaTue 3aka3 no 6e3HaNNYHOMy pacueTy.

MonHelt npaic-nuct (6onee 1500 HAaMMEHOBAHMIT) MOXHO MONY4UTh, 3aka3as ero no E-mail: info@micronika.com.ua wnu Ten. (044) 517-7377. Ha
canTe KOMNaHnm www.micronika.com.ua MOXHO 03HAKOMUTLCS C aHHOTALMSMWU U COAEPXAHUAMMN KHUT .
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