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Buumanue AKLLLA!

Maparenscteo Paguoamatop HAGNOMMHOET HAWMM NOAMMCYUKAM O MPOACIXEHWM
noanvcHon Kamnanmk Ha 2010 roa. Msparenscteo «Pagroamarop» NpoBOAMT aKUMIO
«Monagn &8 100» cpegy HOWMX NOANMCYMKOB, KOK YOCTHBIX ML, TOK M OPraHM3AUMA.
B akuMmu NpuMHMMAaIOT y4acTHe NOANMCYMKM, OhOPMMBLLME TOAOBYIO MOAMMCKY HaO JKO-
Hom-konnekt (nognucHsie wHaekcst 08045, wnu 08046), cocroswmin m3 xypHanos
Papuoamarop, Inektpuk u Papguokomnonentsi. Mepesie 10 nognucumkos, npucnasiime
KCEPOKOMNMK NOANMCcHOro aboHeMeHTa HA rofoBYIO MOAMMCKY, NOAYYAT NPU3bl B BMAE
3neKkTpoHHeix Habopoe «Mactep KMT», cpeau koTopbix metannouckartens, NpUcTaska
KApaoKe, ycunuTenu 1 apyrue nonesxsie Habope. Cnegyowme 90 nognucumkos nony-
yar BecnnatHo katanor «JHepreTMka u anekTpotexHuka Ykpaune 2009».

[ns y4actva B akumu Bam HeoBXOAMMO OTNPABMTL KCEPOKONMIO NoanMcHoro aboxe-
menTa no agpecy: 03110, Kues-110, a/a 50. Usparenscreo «Paguoamarop», akums
«Monagyu s 100».

Tpe6GoBaHus K aBTOPaAM No 0GOPMIIEHHIO MOTEPUANOR B XypHan «Paauoamarop»

K paccmoTpeHHio NpHHMMAIOTCR QBTOPCKME OPMIMHONbHbIE MATEPMAND], KOTOPbie He nevara-
NMCh B APYTHX H3AAHHAX W He Bbinik OTNPABNEHH OAHOBPEMEHHO B HECKONBKO PA3NM4HBIX H3AAHMH.

B Hauane craTteu poetcs aHHOTAUMS, OTAeneHHas ot Tekcra. B Hel ykaswisalotcs kpartkoe
cofepXaHWe, OTnMuYMTEnbHBE OCOBEHHOCTH, MPMBNEKATeNnbHble CTOPOMbI M BO3MOXHLIE HEAo-
cratkd. B craTeax, ONMCHIBOIOWMX KOHCTPYKUMIO (GYHKUMOHMPYIOWEro YCTpoMcTea, obssa-
TENbHO NPMBOAMTE OCHOBHBIE NOPOMETPbI CXEMbI, TAKME, KaK noTpebnsemas M nonesHos Mowy-
HOCT, paBoyas YaCcTOTa, NONOCA NPONYCKAHMS, AUANA3OH YACTOT, YYBCTBUTENLHOCTb M T.M.

K cratbe orgensHbiMu Gainamm NpUKnaabisaloTes cxemsl M ¢hotorpadmum, BbiNONHEHHbIE C
pa3speweHrem He meHee 300 dpi 1 coxpanenHsie B popmare *.jpeg, *.tif unu *.bmp & paamepe
100% (paamep maniocrpauui He meHee 6x5 cm) 6es unteprionaumm. MpuHuMaloTes Takxe cka-
HMPOBAHHbIE CXeMbl U pucyHkH. CkaHnposanme npoussogurcs ¢ paspewenrem 600 dpi s nony-
TOHOBOM pexume. B anexTpoHHOM BHAE PHCYHKM BLINOMHAIOTCR B NI0BOM M3 rpadmyeckmx pegak-
Topoe nop, Windows 1 gonxHel umeTs pacwmpenuns *.pdf, *.eps, *.cdr, *.tif (300 dpi).

Ons ycxopeHus nepepauM crareid no 3MEKTPOHHOW MOYTE MX MOXHO OPXMBMPOBATH
nporpammoit WinRar. Crarbu cneayer otnpaenste no agpecy: ra@sea.com.ua.
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)] Ycrpoucreo ans oumdppoBKM QHANOrOBbIX
-~ 3BYKOBbIX CUTHOJIOB

A.J. Byvos, c. Kyp6a, Apocnasckoi obn.

ayauo-BMAeo

KOHCTPYKLMM
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lMpeanaraemoe Ans NoBTO-
PEeHHUS KOMMNAaKTHOEe YCTPOWCTBO
npenHasHa4YeHo AJ1s1 BbICOKOKa-
4ecTBeHHOM o4NPpPOBKU 3BYKO-
BbiX (DOHOrpaMm C MOMOLYBIO
3BYKOBOW KOMIMbIOTEPHOW Kap-
Thl. YCTpPOWMCTBO npegcrasnser
co060# HOPMUPYIOLLMIA CTepeo-
yCHIUTENb CO CBETOAMOAHBIM
MHAMKaATOPOM YPOBHSI BbIXOO-
HbIX CUrHanoB.

MHTeHcHBHOE pa3euTue CoBpe-
MEHHbIX KOMMBLIOTEPHbLIX TEXHONO-
rvii NO3BonsieT NepeBoauTbe O0-
MalluHWe apxuBbl 3BYKO3anuceun,
CLEeNaHHbIX aHanoroBbIM Cnoco-
6om, B kakoin-nmbo ua undpoBbIX
dbopmatoe, HanpyMmep B NONynap-
HbI B HacTosLee Bpems MP3 unu
6onee kadecTeeHHbI WMA. Mocne
oundpPOBKM U KOMMPEccuun, BCIO
HAKOMJIEHHYID 3@ MHOTWE rogbl Ha
BUHWNOBbLIX rpamniacTtuHkax w
MarHuTHOW nneHke GOHOTEKY, He-
PeAKo A0CTUraloLWyio COTEH U Thi-
CSY 4aCoOB, MOXHO COXPaHUTb Ha
XECTKOM OMCKe KomnbloTepa u/
nnu auckax CD mn DVD. lMNMpwu Bcen
KaxyLlencs npocToTe npouecca
oundpoBKK, 3akN0YalLWerocs B
CMEHEe BMHWOBbIX NAACTUHOK Mn
MarHMTOQOHHbIX KACCeT, KaTylek
1 MaHUNYASLKMAX C KOMAbIOTEPHOM
«MbILLbIO», MOXHO HEOXWOAHHO
HATONKHYTLCA HA NpoBnemsl, Co3-
[aBaeMble Kak KOMMbIOTEPHbIM
«KENnes3oM», TaK U YCTaHOB/EHHbIM
nporpamMmMHbiM - oBecnevyeHmnem,
YTO MOXET 3HAYMTENBHO YXYALUNUTL
Ka4ecTBO OUMGPOBAHHOIO 3BYKA.

MNpu pabote ¢ naketoMm npo-
rpamm «HyCD Play&Record + HyCD
UDF», neMOHCTPauMOHHYIO Bep-
CUID KOTOPOro MOXHO CKa4daTb
no agpecy http://www.hycd.com/
html/download2.html, npu wc-
nonb3oBaHuKM yTunuTbl «<HyCD Fx»
(puc.1), xoTopas cUYUThLIBAeT
nHpopMaumio ¢ Bxoaa 3BYKOBOW
KapThl W COXpaHseT ee B Buae
Hecxaroro gaina c paclumpeHmem
.wav, BbIn0 3aMe4eHO, YTO KA4eCTBO

OLUMPPOBAHHOrO 3ByKa OKa3blBa-
€TCSA 3aMETHO XyKe, YeM UCXOAHOro
aHanorosoro. NepeoHa4ansHo Gbi-
Jla BLIABWHYTA BEPCUSA O B3aUMHOWN
HECOBMECTUMOCTW MpPOrpamMmbl,
YCTAHOBNEHHOW OMNepaLyuoHHON
CUCTEMBI 1 KOMIMBLIOTEPHOMO «Xe-
neza». Ho noxoxas cutyauus
BO3HMKNZ W NMPU UCMONL30BAHUN
NonNynspHOro nakera nporpamMm
«Ahead Nero», ytunuta «Nero Wa-
ve Editor», hitp://www.nero.com.
Te xe npobnemel C KAHECTBOM OLM-
¢dpoBaHHOro 38yka nposieunu cebs
U Npy NONbLITKE MCNONL30BaHUA
ce000AHO pacnpocTpaHaeMon
nporpammbl «CDex» sepcumn 1.70,
http://cdexos.sourceforge.net. Pa-
306patbes B cyTv Npobnemsl noMor
Cny4ai, koraa KOMMbTep NoHazo-
6unoce MCNonb30BaTh B KAYECTBE
3anomMuHalowero ocuunnorpada.
Bbino cpasdy 3aMeyeHo, 4To HpPoH-
Thbl CUrHana, NogaHHOro0 Ha NNHEeR-
HbIA BXOZ, 3BYKOBOW KapTbl, CUNbHO
nckaxeHsol. Mo ux xapakTtepHoun
dhopme 1 npu nocnenyioLmx usme-
peHusx 6bin0 onpeneneHo, 4To Kak
NVNHENHbIA, Tak U MWUKPOQOHHbINA
BXOAbl UHTErPUPOBAHHOrO B Mate-
PUHCKYIO NnaTy NonynsipHoro 3sy-
koBoro kopeka «Realtek AC97
Audio» UMEIOT HU3KOE BXOLHOE CO-
NpOTUBAEHWNE 1 BONLLUYIO BXOAHYIO
eMKOCTb. Kpome Toro, npv yposHe
BXOAHOIO My3blKanbHOro curHana
scero B 0,3...0,5 B (neicTByoulee
3HaveHue) Habnoganacs He ycTpa-
HAEeMas perynaropamu rpoMKOCTH
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«Recording Control» n gpyrumm
BUPTYaNbHbIMU «NepPeMEHHbIMW pe-
3ucTopamu» neperpyska AMHenHo-
ro Bxoga. BoaHukno Bneyatnenue,
YTO BXO[], 3BYKOBOW KapTbl paccyu-
TaH He Ha NOAKIIYEHWE K JIMHEIAHO-
My BbIXO/y 3BYKOBOCMNPOU3BOASALLIMX
annapartoB, a Ha NOAKMOYEeHWe K
BbIXOAAM WX YCUIUTENEn MOLUHO-
ctu. Huakoe BxoaHOe ConpoTuene-
HUE W BbICOKYID BXOAHYIO EMKOCTb
ayamoBxoA0B 3BYKOBOW KapThbl
MOXHO OOBLACHUTL BbIHYXOEHHON
HEeobX0AUMOCTEID MUHUMU3ALMK
HABOAOK CO CTOPOHLI KOMMNLIOTEP-
HOro oGopyaoBaHus.

Insa cornacoBaHus UMEoLLEn
HW3KOE BXOQHOE COMpOTUBEHWE
3BYKOBOW KapTbl C BbLICOKMM Bbl-
XOAHBbIM COMPOTUBIIEHUEM NUHEN-
HbIX BbIXO0B 3BYKOBOCMNPOW3BOANA-
LMX YCTPOWCTB BbII0 M3roTOBNEHO
HECNOXHOE ABYXKaHa/IbHOEe YCTPOIA-
CTBO, NMpUHUUNManbHas cxema
KOTOPOro nokasaHa Ha puc.2. Has-
HaYyeHWe YCTPOWCTBa npeponpe-
DENUNo BbIBOp MWMKpPOCXeM one-
PaUMOHHbIX YyCunuTenen, B ka-
YECcTBE KOTOPbIX WCNONb3YKTCA
KP140¥418. 3tor OY BO MHOrom
MOXOX Ha NONyNspHbIE, HO MO-
panbHo ycTtapeswue K140Y06,
K140Y[7, npeeocxoas nx no psay
napameTpos, HanpyUMep No BXoOQHO-
MY COMPOTUBNEHWIO 1 BbICTpOAE-
cteuio. KoadduumeHT nepepayv
o HanpPsXKeHWIo onpeaenseTcs oT-
HOLLUEHWEM COMNPOTUBEHWIA pe3n-
ctopoe R12/R10 u R13/R5 wun
COCTaBnsieT 0KOM0 CemMn.

COBOEHHBIM MepemMeHHbIM pe-
3uctopoMm R1 MOXHO yMEHbLIWTb
YYBCTBUTENBbHOCTb YCUNUTENSA, TEM
cambiM, YCTPAHSA NeperpysKky Bxo-
[0a 3ByKOBO kapThl. [insa ynobcrea
MCMOMbL30BaHWUA NPeaBapUTENbLHONO



YCWUIUTENSA OH OCHALLEH HEeCnoX-
HbiM 4-MOpPOroBbiM norapudgmm-
YEeCKUM MHOWKATOPOM  YPOBHSA
BbIXOQHOr0 CUrHana. Yaen nHamka-
Topa cobpaH Ha CYETBEPEeHHOM
komnapartope tuna LM339N.
MNoapobHo o paboTe Takoro MHAn-
KaTtopa MOXHO npo4uTate B [1]. Ho-
MWHanNbHbIA YPOBEHb BXOOHOMO
CUHYCOMAANBHOr0 CUrHana ans uc-
NoNL3yeMOW CUCTEMHOW nnath
KoMnbloTepa coctasun okono 0,2 B.
Mpu Gonbluem ypoBHE curHana
HabnooaeTCA Pe3KMiA POCT MCKaKe-
HUI 1 NOABNSETCH NapasuTHas
reHepaums.

MoxHO 3amatbCs BOMPOCOM,
novemy 6bl BMecTo cOopku npea-
BapPUTENBHOr0 YCUNUTENA C HWU3-
KMM BbIXOOHBIM COMPOTUBNEHWEM
HE YMEHbLUNTL EMKOCTb KOHAEHCa-
TOPOB, LUYHTUPYIOLLNX BXOL, 3BYKO-
BOW KapTbl.

Bo-nepsbix, nponapaeT rapaH-
TWUA Ha CUCTEMHYIO NNaTy, ecnum Ta-
KOBas eule He ncrekna.

Bo-sropbix, oTCnexuBaHue
SNEeKTPUYECKUX NyTeiln 1 oTnavea-
HWE OT MHOrOCNOWHOW NevyaTHOW
nAaTsl ABYXMUANMMETROBbIX SMD
KOHAEHCATOPO8 MOXET npeacrta-
BNATE HEKOTOPYIO TPYAHOCTb, XOTA

3TW KOHAEHCATOPLI 1 PACMNONOXe-
Hbl PAAOM C PA3LEMOM.
B-TpeTsux, N aTO rMaBHoe, Npu
CHUXEHUN EMKOCTI 3TUX KOHOEH-
CaToOpoB WK NPWU UX YCTRAHEHUW
pe3k0 BO3pPacTaeT YpOBEHb Luy-
MOB, HaBEOEHHbIX HA BXO4, 3BY-
KOBOM KapTbl OPYrvMW y3namwu
COBPEMEHHOI0 KOMMbIoTEpa.

KoHcTpykuus u geranm

OnepaunoHHbIE YyCUNMTENN TH-
na KP140¥Y418 npwu wnameHeHuu
CXeMbl BKOYEHUS U KOPPEeKLUMM
PUCYHKa Ne4yaTHOM nnaTthl MOXHO
3aMeHUTb CABOEHHbIMU K157YO2,
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K157Y¥[3, a npu 04eHb HU3KOM
BXO[JJHOM CONPOTUBAEHWUM 3BYKO-
BOW kapThl — asyma K157Y1.
Ecnn ato ycTpoiictBo Gynet ne-
TEKTUPOBATbL CUrHanbl MOLHbIX
paguvocTaHuui, TO MexXay BoiBoaa-
My 3 06emnx MUKpOoCXem 1 0BLLMUM
NPoOBOOOM CredyeTt MNOAKMOYUTL
ONOKMPOBOYHbLIE KOHAEHCATOPSI
€MKOCTbIO B HECKO/IbKO AECATKOB-
coTteH nukodgapan. Bmecto 4-ka-
HanbHOro komnapartopa LM339N
MOXHO NMPUMEHUTb aHaNnorn4yHble
LM339AN, LM239AN, LM239A,
MC3302N, LM139N, K1401CAT1.
BmecTto TpaHaucTtopa KT3102B
nogonpgetr nwboi u3 cepuin
KT6111, KT315, SS9014. 3awur-
Hblid anog 1N4001 moxHO 3ame-
HUTL NbbIM U3 cepuin KO243,
K0247, KO226. Bmecto ouonos
1N4148 nogonayt 1N914, niobbie
13 cepuin KA521, KA522. Okcua-
HblE KOHAEHCATOPbl — UMNOPTHLIE
aHanorn K50-35. HenonapHble
KoHOoeHcaTopsbl — K73-17, K73-24,
K10-17, K10-50. MepemMeHHbIii pe-
auctop R1 ncnons3oBaH cABOEH-
HblA UMMOPTHbLIA, BMECTO Takoro
peancTopa nogonaeT OTe4HECTBEH-
Hbi CMN3-33-23 conpoTtuBneHn-
emM 47...100 kOm.

Bua Ha MOHTax ycTpouicTtea
nokasaH Ha pwmc.3. Ycunutens
nuTaeTcs cTabuNM3VpPOBaHHLIM MO-
CTOSIHHBLIM HanpskeHvem 12...18 B.
MOXHO MCNONL30BaTh CTOYHWK NiA-
TaHusa komnbloTepa. M3-3a 6onb-
LUMX EMKOCTEe HEeKOTOPbIX KOH-

PA 1172009

[EHCATOpPoB NUTaHWE Ha YCTPOW-
CTBO XXenaTeNbHO Noaasarthb He No3-
AHee, 4em 3a 20 ¢ 4o Havana 3anucK
3Byka. B nepepbiBax mexay 3anncs-
MW OTK/OYEHWE aBTOHOMHOIO UC-
TOYHMKA NMUTaHWUA HeXenaTtenbHo.
Ecnu ycunurtens cobpaH n3 ucnpas-
HbiX geTaneit n 6ea ownbok, To Ha
BbiBogax 6 DA1 1 DA2 noctoaHHOe
HanpsXeHue AOMKHO COCTaenATb
NONOBUHY HaNpaXeHWs NUTaHus.
YcTpoiicTBO JonycKaeT «ropsyee»
NOAKMIOYEeHUE, KakK K WCTOYHUKY
curHana, Tak u K Komnetotepy. [na
HaCTPOIKX YYBCTBUTENBEHOCTU CBE-
TOAMOOHOrO WMHAOMKATOPa Ha BXOA4,
YCTPOWCTBA NOAAIT CUHYCOM-
JanbHbIA CUrHan 4acToTOW OKONO
1000 I'u, K BbIXOAY NOAKMOHAKDT OC-
umnnorpad, perynatopom R1 ycra-
HaBNWBAKOT aMNAUTYAY BLIXOAHOTO
curHana okono 2 B. 3arem noacrtpo-
eyHblir peauctop R21 ycraHasnu-
BalOT B Takoe MONOXeHwe, npu
KOTOpOM ByayT CBETUTLCSH BCE CBe-
TOAMOAbI, KpoMe kpacHoro HL4.
Heckonkko cnos 06 oundpoBke
doHorpamm. Ecnu He Tpebyetca
penakTupoBaTh CO3aaBaeMbIe 3BY-
KOBbie ¢ainbi, TO BecbMa ynob-
HO nonb3oBaTbcA 6GecnnaTtHbiM
ayguonpourpeigatenem AIMP2,
http://www.aimp.ru. Ana 3Toro
HY>KHO OTKPbITb MMAaBHOE OKHO NPo-
rPaMMmbl, HaXKaTb Ha KHOMNKY «YTunn-
Thbl», rae BelibpaTh «3ByKO3anunCh»,
nocne 4ero NnonageTe B OKHO BbiBO-
pa napameTpoB, NOKa3aHHOEe Ha
puc.4. 31a nporpamma no3sonseT

& AMP2: Audio Recorder
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KOOAMPOBaTb 3BYKOBOW MOTOK B
dopmatel MP3, WMA, WAV, FLAC
«Ha nety», 6e3 NPoOMEXYTOYHbIX
cTaguin. 4Tobbl 3aNCaHHLIN B KOM-
NboTEp 3BYK Obin Be3 «3ankaHnin»,
cneayeT BO3AEPXaTkCs OT 3anycka
ApYrvx NPURoXeHiA BO BpemMs OUm-
dposku 3Byka. He cnemyer 3any-
cKaTtb U Niobbie N3 YCTaHOBAEHHbIX
npourpsiBaTenen, Tak Kak BOCNpo-
M3BOAMMARA, HarNpuUMep, ¢ NOMOo-
w0 QMP, doHorpamma moxert
MUKLLMPOBATLCH Ha CO3AaBaemMylo
3anuce.

CxumaThb XWUBOW 3BYK cpasy B
dopmat MP3 nnu nioboin apyroi,
Bamu Ni0BUMBbINA, KOOEK KOTOPOro
YCTaHOBNEH Ha BALLEM KOMMbIOTE- .
pe, uenecoobpasHo npu geduum-
Te cB0OOAHOM NAMSATY HA XKECTKOM
[ucke, HexBaTke cBo6oaHOro Bpe-
MEHW UMK eCnn He nNpeanonaraeT-
CH ero pegaktMpoBaTb. Ecnu xe
Bbl XOTUTE MOAOWTM K MPOLECcCcy
oundpoBKM TBOPYECKK, TO 3anu-
cbiBalTe dainsl B BUAe ayamoob-
pa3za (Hecxatblid popmat — Wav).
MNMpu kavectee 3Byka 1411 kb/c,
crepeo, 16 buT, 0gHa KOMMNO3ULWA
ONUTENLHOCTLIO B 5 MUHYT 3aiiMeT
okono 60 Mb6ait. COOTBETCTBEHHO,
04Ha ayamoKacceTa C ANUTenbHOo-
cteio 3anucu 90 MuH 3aiiMeT Ha
XECTKOM Aucke HemHorum bonee
1 G, 4TO NO COBPEMEHHBIM Mep-
Kam o4eHb HemHoro. lNMocne Toro,
Kak Bbl B nobom xopolwiem, no-
ctynHom Wav-pepaktope ucnpa-
BuUTE BCe aedekTbl oumdpoBaHHOM
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3anucu, ybeperte wWOpoxu OT
KaXaoM MbIIMHKKA, HENpPOLUEHOo
NPUAKMLLEA K A0POroi cepaLly Bu-
HWNOBOW NNACTUHKE, YCTpaHuTe
LWyMbl 1 Apyrue gedekTsl, MOXHO
KOHBEpTUpoBaTk ¢dain ayanoob-
pasa B noboit yaobHblii popmar.
37O NpU COXpaHeHUU BbLICOKOro
KayecTsa yMeHblUMT paamep do-
Horpammbl B 5-10 pas. @oHorpam-
Mbl HEBBICOKOrO KayecTBa 3By4a-
HUA, MOHO(OHWYECKUE 3Ianucwu
MOXHO cxaTtb B 15-30 pas n bonee.
Mpwu Boibope dopmarta coxpaHe-
HWA CNeayeT YYUTLIBATE HE TONLKO

CTeneHb KOMMNpeccuu npwu pas-
HOM Ka4yeCTBe, HO 1 NONYyASpPHOCTb
dopmarta, ero nogaoepxkKy «He-
KOMMbLIOTEPHbLIMUW» 3BYKOBbIMW an-
naparamu. Ha HacTOSALLMIA MOMEHT
LUMPOKO MCNONb3YIOTCH MOPAanbHO
yctapeswmin popmar MP3 u tex-
HONOTUYECKM NPEBOCXOANALLNIA ero
dopmat WMA, paspabartbisaembiii
M nopgaepxuBaemulii dUpmMoii
Microsoft.

YcTponcTBo GbiN0 CMOHTUPO-
BaHO B KOPMyce «40POXHON Mbifb-
HUUBI» (CM. dOoTO).

Ecnu curHan Ha Bxopg, 3BYKOBOWA

KapTbl NOCTYNAaeT, HO Bbl HUYEro He
CNbILLMTE W CO303ETCH «MyCTOW»
dainn unu cnbilwmTte, HO poHorpam-
Ma He 3anvCbIBAETCH, WKW HUHEro
HE CAbILWTE BO BPEMS 3anncu, HO
¢doHOrpamma 3anuchiBaeTcs, TO
CHUMMWTE UMW YCTAHOBWUTE COOTBET-
creyowme dpnaxkn B «Volume Con-
trol» n B «Recording Control».

Jlutepartypa

1. bytoe A.Jl. Jlorapudmuye-
CKWIA UHOWMKATOP Ha CHETBEPEHHOM
Komnaparope // Paguoamartop. —
2008. — Ne9. — C.4-5.

«Msarkuu crapT» gna YM3Y4

E.JI. ixoenes, r. Yxropog

B vewckom paguoniobu-
Tensckom XxypHane [1] 6bina
onybnukoBaHa cxema, KoTopas
CHM)Xana TOKOBbIE neperpy3ku
WCTOYHUKA NMUTaHWUSA NMPU BKJTIO-
YEeHUHU MOLIHBIX yCUAuTenen
HW3KOM 4acTOThl.

Jleno B TOM, 4TO, Kak NpaBuno,
WCTOYHWMKM MUTaHWs annapartypbl
(v mowwHbIX yeunutenein HY B Tom
yucne) WMMEeT KOHOEHCATOPb
GUNLTPa NUTAHWSA 3HAYUTENLHON
emkocTu. Mpu nepBoHa4anbHOM
BKJIO4EHWM 3TUX noTpebuTeneii 8
CeTb BO3HMKAIOT BGOnblUME TOKMK
3apsga BbllleyKa3aHHbIX KOHOEH-
catopoB. OHM MOryT NPUBECTU K
neperopaHuvio NnaBkux Nnpegoxpa-
HUTENen NCTOYHNKOB NUTaHUA aT-
ux ycTporcTe. Ecnu ncnons3osarts
B YCTPOMCTBaX NpeaoxpaHuTeny,
paccymTaHHble Ha BonbluMe TOKM,
TO OHW He ByayT neperopaTts Npu
BKJIIOYEHUM NUTAHWS, HO U 3alumTa
YCTPOWCTB OT MEpPEerpysok nony-
yutca Bonee «rpyboii».

B nutepartype [1] npegnara-
NOCb MPOW3BOAWTL OBYXCTYMEH-
yatoe (NocTeneHHoe) BKAKYeHne
notpebuTteneii. Mpu nogaye nepe-
MEHHOr0 CeTeBOro HanpsxeHus
Ha KOHTakTbl coeauHuTenen K2-K3
(pnc.1) cetesoin Tpanchopmartop
(«AC TRAFO») nogknoyaercs K
CEeTWn Yepes ueno4ky rnocnenosa-
TENbHO COEAWHEHHbIX PE3UCTOPOB
R2, R3, R6, R7. 310 cHuxaeT Be-

NUYNHY HANPsHKeHWs, NoaaBaemMo-
ro Ha TpaHchopMaTop NUTaHWUS.
COOTBETCTBEHHO, CHWXAIOTCA W
3apsgHbie TOKM KOHAEHCaTOpPOB
¢unsTpa noTpedurens.

OnHOBPEMEHHO C 3TUM MOSHOE
CeTeBOe HanpsxXxeHue nogaercs
Ha TpaHcdopmatop TR1 uctouHu-
Ka 3a[epxXxkKu BKIIOYEHUA pene
RE1-A. MNpu noseneHun Hanpsa-
XEHWUA Ha BTOpPUYHOW obOMOTKe
TpaHcdopmatopa TR1 OHO Bbl-
NPAMNSETCAS MOCTOBbIM BbINps-
mutenem D1 wu crnaxweaeTtcs
KoHAeHcaTtopom C1. TpaH3ucTops!
T1 n T2 3anepThl, a pene RE1-A
obecTo4eHo.

3apapn koHgeHcartopa C2 npo-
ncxoaut vyepes peauctop R4.
Yepes 1...2 ¢ HanpaXeHUem KoH-
neHcartopa C2 HayumHaeT oTnu-
patbca TpaHauctop T2. 370, B
CBOIO 04Yepeab, NPUBOANT K OTNU-

‘

paHuio TpaHauctopa T1. B utore
TpaH3ucTopsl T1 n T2 naBnHo06-
pa3HO NepexoasnT B PEXUM Hachbl-
weHusa, cpabarsigaet pene RE1-A.
Ceoumu koHTaktamm RE1-B un
RE1-C pene 3akopa4yvMBaeT pesu-
ctopbl R2, R3, R6, R7. Ha TpaH-
chopmaTtop WUCTOYHMKE NUTaHWA
MOLUHOM Harpy3ku «AC TRAFO»
nogaeTcAa nNonHoe HanpsaxeHuwe
NUTAIOLLEN CETH.

Mpw oTKAKOYEHUW NOTPEBUTENS
OT CETU CHUMAETCH HanpsKeHue u
¢ koHTakToB K2, K3. Npwn aTtom pe-
ne RE1-A obectouyvBaeTcs U Bbi-
knoyaerca. Auon D2 n pesuctop
R1 obecneunBaloT BbICTPLIA pas-
pag koHaeHcaTopa C2. MNMpw atom
koHaeHcartop C1 paspsaxaercs ye-
pea peauctop R1, nogrotasnueas
cXemy K criegylouiemMy umkny pato-
Thl — «MSATKOMY CTapTy» UCTOYHMKA
nuTaHusa notpebutens.
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Peauctopsl R2, R3, R6, R7
UMeIoT HeBoNblUWE BENNYUHBI CO-
npoTtuenenus (no 10 Om) n mow-
HOCTb BCcero 5 BT kaxaslid, HO nNpu
paboTe ONMCaHHOWM CUCTEMBI CTap-
Ta WUCTOYHUKA MUTAHWUS MOLLHOWN
Harpy3Ku 3Ha4UTENbHbIA TOK Yepes
HUX NPOTEKaeT KPaTKOBPEMEHHO,
M, NO yTBEepXaeHuo astopa [1],
OHW HE YCNeBaloT CUNBHO HarpeThb-
cq 1 Tem 6onee BbIATK U3 CTPOS.

B pononHenwe Kk matepuanam
nepeoucToyHuka [1] xotenock Bbl
NOAENUTLCS C YNTATENAMU HEKOTO-
peiM onelToM BbiBopa TpaHchop-
maropa TR1. Heobxoaumaa nns
cxembi puc.1 rabapurtHas moul-
HOCTb 3TOro TpaHcdopmartopa Mo-
XeT OblTb MUHMMANLHOW — BCEro
Heckoneko BaTtT. Nopobparts xe ce-
TeBoi TpaHchopmaTop HEGONLLLINX
rabaputoB nogyac Becbma npo-
6nemaTtuyHo. BMecTo Toro 4tobbl
MCNONb30BaTh KPynHorabaputHbie
TpaHchopmMaTopbl, HaNPUMep Bbi-
X0AHble TpaHchopmMaTopbl OT lam-
NOBOM annapaTtypbl (TENEBU30POB),
C YCNexoM MOXHO MPUMEHUTb
3HaYUTENbHO MeHee rabapuTHbie
TpaHchopmMaTopsl, NpeaHasHa4Yas-
wwueca ana paboTel B cneyannapa-
Type ¢ yactotoi cetn 400 Mu. Mx
0YeHb MHOr0 CThb Ha PaaMopbIHKax
no 6POCOBLIM LIeHaM, HO TO, Kak MX
MCNoNbL30BaTh B paamonoburens-
CKOW npakTuKe, YBbl, Mano us-
BecTHO. [Jeno B TOM, 4TO YacToTa
OLITOBOW CETU, KaK U3BECTHO, paB-
Ha 50 Ny, Ecnu Bknioynts B Hee 400-
repuoBslii TpaHchopmaTop, To OH

NPakTUY4ECKN CPasy Xe BuIAaeT u3
CTPOS — croput. 310 06yCNnoBNEHO
MasieHbKMM CeYEeHUEM CepaeYHmnKa
TpaHcdhopmartopa. Kak Bbixog v3
3TON cUTyaumun MOXHO Obino Bbl
BKJIIOYATL MEpPBUYHYID 0BMOTKY
TpaHcdhopmatopa B CeTb 4epes
peaucTtop. Ecnu BenuumHa conpo-
TUBNEHUS pe3ncTopa pasBHa WH-
[LYKTUBHOMY COMPOTUB/IEHWIO TPaHC-
dbopmartopa Ha yacToTte 50 'y, Ton
NPUNoXeHa K 3T 06MOoTKe TpaH-
chopmaropa byner nonoBMHa Ha-
npsxeHus cetm — npumepHo 110 B.
TpaHcdopmarop mor 6bl LnuTeNb-
HO pabotaTtb, HO OrpaHuyYnuTeNb-
HblA peaucTop ByaeT 04eHb CUNBHO
rpeTbes. MpakTuyeckn aTo He ue-
necoobpasHo 1 Ha NPaKTUKe He Uc-
NoNb3yeTcs.

Coscem pgpyroe geno, ecnu
BMECTO aKTUBHOIO COMpOTUBAE-
HUS pesucTopa MCnonbL30BaTb
peakTUBHOE CONPOTUBIEHNE KOH-
peHcaropa. PaccemBaHua aHeprm
B BUAE Tensa Ha KoHAeHcaTope He
6ynet. OcTaeTcs BbibpaTh KOHAEH-
caTtop COOTBETCTBYIOLEA eMKO-
ctu. Mpouie Bcero ato caenatb
npakTuyecku. KTo xe w3 paguonio-
Buteneit NOOUT pacyeTbl Napame-
TpOB?!

MHoro net Hasag MHOW Bbino
AKCMEPUMEHTANbLHO ONpeaeneHo,
YTO EMKOCTb racsaLLero KoHOeHca-
Topa (B Mk®), BKNKOYAEemMoro no-
cnenoBaTensHo ¢ NEPBUYHON 06-
MOTKOM TpaHcopmatopa 400 My,
npu pabote ero B cetm 50 Iy
pomkHa 6biTe NPUMEPHO paBHa

nnowann Ce4YeHua Cepag4yHuka
TpaHcdopmaTopa (B cm?). TpaH-
chopmaTopsl MCNONb30BANINCH
ManomMoLuHble n manorabapuT-
Hble, NO3TOMY OOCTATO4HO BbINO
koHpeHcatopa 0,5 mk®. MNMpume-
HATb KOHOEHcaTopbl Ha pabouyee
HanpsxeHne meHee 400...450 B
BECbMa ONacHo, T.K. B nocnenosa-
TeNbHOM KOHTYpPE Ha YacToTe ce-
TW MMEKTca ycnoeusa, 6nmskue K
BO3HUMKHOBEHUIO pe30HaHca, XoTs
NO0BPOTHOCTL HArPYXeHHOr0 KOH-
Typa (NpyW Harpyske BTOPWUYHOW
0obmoTKM TpaHchopmarTopa) u
Hesenuka. MNpu MakeTupoBaHUK
cHayana ycTaHaBNMBaKT KOH-
AeHcaTop 3aBeA0MO MEHbLUEN .
eMKOCTWU, Hanpumep, BKIKYAT
nocnefoBaTebHO HECKOMbKO KOH-
[EeHcaTopoB, a NOTOM NPOU3BOARAT
ux noabop.

Elle ogHUM MHTEPEeCHLIM CBOI-
CTBOM TakoW CXeMbl NMPUMEHEHWSA
manomolHoro 400 My TpaHcdop-
maropa okasanacb OTHOCUTESb-
Hasa cTabunbHOCTb HANPAXEHWA Ha
BTOPUYHOM 0OOMOTKE 3TOr0 TPaHc-
dopmartopa noa Harpyskor npu
konebaHuaAX BXOOHOrO CETEBOro
HanpsxeHus. B Bbiliepaccmo-
TPEHHOW cxeme nycka (pmc.1) aTo
HECYLLUECTBEHHO, HO B paanonio-
BUTENLCKON NPaKTUKE MOXET Npu-
roguTbes.

Jlutepartypa

1. Softstart pro vykonové nf ze-
silovae // Amatérské RADIO. -
2009. — Ne2. - S.6-7.
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Pene Bpemenu ansa ycunurens MOLHOCTHU

POAUOCTAHLUMN

J1. Bep6uukuin (URSLAK), M. Bep6uukuii (US4LP), r. Banaknes, Xapskosckon obn.

B ycnoeusix BceBo3pacTa-
owe CToOMMOCTH 3/1eKTPo-
aHeprumu Hapgo 6Goporscs Cc ee
6ecnones3HbIM Nepexoqom B Te-
M0 ¥ oTAa4Yeln B OKPYXaloLWwyio
cpeny. lNpuBegeHHsle cxemsbi
MOXXHO UCTIONIL30BAThL NP N3ro-
TOBNIEHUWHN HOBOr0 YCHUINTENs
mowjHocTu (YM) wnn xe npwn
MogepHu3aunnu yxe cyuje-
CTBYIOLLMX, B TOM YUCJIE U NMPO-
MBILUNEHHOI0 M3roTOBAEHUS.
lMo cpaBHeHniO € Apyrumu ony-
61MKOBaHHBIMK YCTPOHCTBAMMU
B neyYartHbix nagavuax n 8 MH-
TepHeTe nogobuoro HasHaye-
HUA p[aHHas cxema WMeer
meHbLme rabapurel, He cogep-
KUT gePUuUNTHbIX getanein u
npouye B U3roToB/NeHnn U nog-
KITHOYEeHUN.

Tor dakT, 4TO0 NpAMOHaKab-
Hble namnsl He TpebyioT npeasa-
pPUTENBLHOrO NPOrpeBa KkaToaa npu
BKJIIOYEHUM 1 rOTOBbI K paboTe 3a
napy CekyHz, MOXHO MCMNonb3o-
BaTb ANA NOCTPOEHWs aBTomara
BKJIIOYEHWUS-BBIKIIIOYEHUS U opra-
HU3auMKn cnawero pexuma YM,
Kak y komneloTepa. Beabs nocTosH-
Hasi U MrHOBEHHaA rOTOBHOCTb
ycunutens K paboTte HyxHa dakTn-
YeCKW TONbKO B KOHTecCcTax, HO
Korga HecnewdHo Gecegyeub ¢
Opy3bSMKU UKW MPOCTO KPYTWULLb
py4Ky npuemHuka, YM He ucnonb-
3yeTcs MHOrAa Hacamu.

Ecnu xouetca gepxartb ycunm-
Tenb B NOCTOAHHOW U HEMEIEH-
HOW FOTOBHOCTHW, Pa3 B HECKOJIbKO
MWHYT HXXMMaeMm Ha neganb, U 0T-
CYeT TalmMepa BXOXOEeHWUS B Crs-
LA pEXUM HAYMHAEeTCA cHavana.
Bpems, Heobxoaumoe ans Toro,
4TOObLI TAKOMY YCUAWTENID «NPOC-
HYTLCSi», COCTaBNSEeT CEeKyHAbl.
310 Heobxoaumo ans obneryenus
TeMrepaTtypHOro pexuma ycunmn-
TEeNs, BCEro nomeLleHns paguo-
CTaHuuu, 1 U3 coobpaxeHuin Tex-
HuUkK GezonacHocTu. Ecnu Bobl
3abbinK BbLIKNIOYUTL YCUINUTENb

WK CNELLHO Kyaa-Hnbyab ywinu,
OTBNEKINCH, OH CaM BbIKNIOYUTCA
4epes HeCKObKO MUHYT.

Ha namny YM nopaetcs 4actb
HanNpsXeHus Hakana B pexume
npuema, a Npu nepegaye nonHoe
HanpsxxeHue Hakana. Hakan nps-
MOHakanbHbix namn YM cpasy no
3agepwenHun QSO noHuxatb He
cnenyer, a Hafo He 3a6bITb NOAOX-
[aTb HeCKONbLko MUHYT (YM B pe-
Xume npuema RX), BO3MOXHO
NPUAETCs CHOBA NEPEX0OAUTL B pe-
XUM nepeauv TX.

lMNpumeHeHne pene BpemMeHU
MO3BONAET NPOAJIUTE CPOK CNYXBbi
namnel. Ham HyxHa 6bina cxema
pene BpeMeHU C BblOEPXKON HEC-
KONLKO MUHYT NS BKJIKOYEeHUs cns-
wero pexuma B YM. Ho He Bce
CXEMbI pesfie BpemMeHW noaxopnat
Ans ynpaesneHus Hakanom YM.

OneKTpoHHLIE pene, BbINOM-
HEHHbIE HAa TMPWCTOPAax, OrpaHW-
YyMBalT WX npumeHeHue. OHu
BHOCSIT 4OCTATOYHO 3aMETHbIE MNo-
MeXW B SNEeKTPUHECKYIO CETb, 4TO
HEPENKO OTPpUUATEeNbHO CKa3bi-
BaeTcs Ha paboTe TeneBW30pOB,
npyroii 6bITOBOW annapartype,
HE roBOPS YXXe O BbICOKOYYBCTBU-
TENbHOW paanoNibUTENbCKON
npuemMHoin TexHunke. NMpu npobHoi
3KCnnyataumm Takoro aneKTpoH-
HOro pene noxHo cpabatbiBan
TepMoperynstop uHkybaropa, To-
xe coOpaHHOro Ha TMpucTope.

B cxeme (puc.1), yto 6bina
nog pykow, umencs 6onbLuoii He-
poctatok. TpaH3ucTopbl OTKPbI-

BAOTCA NIAaBHO, TOK Yepe3 pene 1o
Xe n3MeHseTcs nnaeHo. B cxeme
pMrC.2 3TOT HEQOCTATOK YaCTUYHO
PEeLUEeH, BKNIDYEHNEM CTabunmTpo-
Ha VD1. No cxeme Ha namny noc-
TynaeT 0gHO NONyBOMHE HakKanb-
HOro HanpsixeHusi. Ho atoro Bnon-
He A0CTaTo4YHO ANs NoAAEPXKaHUS
B MOAOrPETOM COCTOSIHUM Hakana
namn B CRsILLEM pexume. A yBe-
NUYUTB HAKAN B peXUMEe nepegain
0 HOMWUHANBLHOO MOXHO C NOMO-

+248
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Wbl Mpeanaraemoro pene spe-
meHun. Tanmep obecneuymBaer
NAaBHYK YCTAHOBKY HY>XHOMO WH-
Tepsana spemeHu. Ha pue.3 no-
KasaHa cxema Ha NoNeBoM TpaHau-
cTope, npeanoxeHHas Hukonaem
l'ycesoim UATANP, HO BCe paBHO
Ha pene HanpsXXeHue noaaeTbes
nnaBHO, YTO BbI3LIBAET Noaropa-
HWE KOHTaKTOB.

HekoTtopbie paguonioburtenn,
ucnonbayowme namnol NK71, MNY-
81M, npwn paboTte B adupe B Te-
nedgoHHOM pexume, Boobule B
pexumMe npuema oTKNIHaloT Hakarn
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aTux namn. Belknio4yeHne Hakana B
pexume npuema He nyywmia, HO
KaKOW-TO BAPUAHT 3KOHOMUM 3NeK-
TPO3HEPruM WU yCTPaHEeHWa NuLl-
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HEero BbigeneHus Tenna. Jlydiwmim
6yneT He BbIKMIOYATb COBCEM, a
CcHWXaTh Ha 50% HanpsXeHue Ha-
Kana B pexume npuema.

Kak ybuts aByx 3anues?! Te.
3KOHOMWSI BNEKTPOSHEPrvn, Mpo-
rpes v rotoBHocTb K 100% oTtnaue
no mowHocTy BuicTpee, Npy 3ToM
MeHbLUe ByaeT paspyLuaTbcs HATb
Hakana. Kak u3BecTtHO, NPsMOHa-
KanbHble KaToAb! IaMIT QYeHb MOLLL-
Hble, OHW BosbLLIE BCErO M CTPAaaoT
B MPOLIECCE BKITIOHEHNS U BbIKIIOYE-
HWs Hakana. IMeHHO 3TOT npouece
ABASIETCH CaMbiM CTPECCOBLIM AAS
namn. Katoabl cTpagaT oT TepMu-
YECKMX HAMNPSKEHWIA, BO3HMKAKOLLMX
BCNeOCTBME HEOOMHAKOBOW NNoT-
HOCTW TOKa B Pa3/IN4HbIX CEHEeHUAX
HWUTK Hakana. B pesynsrare otaens-
Hbl€ YaCTW KaTofa pasorpesarnTes
C pasHOoii CKOPOCTLIO, BCNEACTBUE
TENNOBOr0 PaclMpeHns C pasHomn
CKOPOCTBIO MEXAY HYaCTAMWU BO3HW-
KalT CYLUECTBEHHbIE MEXaHu4e-
CKWUE HanpskeHus!, YTO NPUBOAUT K
06pa3oBaHuio MUKPOTPELLMH B Te-
ne karopga. MUKpOTpeLLUUHbl yXya-
WwaknT NPOBOAMMOCTL KaTtoaa, a
3HAYUT, U Er0 MOLLHOCTb.

Kpome TOro, xonogHas HWUTb
Hakana UMeeT MPOBOAWMOCTb B
HEeCcKonbko pas Bonblie, Yem Ha-
rpertasi, NoaToMy MYyCKOBOW WUM-
NysbC TOKA NPX BKIIOYEHUN TOXE B
HEeCKONbKO pa3a Gonbiie. MNoatomy
MYCKOBbIE TOKW OrpaHuyeHs! B Nac-
nopTe MOLLHbLIX Namm, a Npu npo-
CTOE NepeaaTyMKoB B TeYeHWe
HECKONBKMX 4acOB Hakan peko-
MEHOYETCSl BOBCE HE BbIKJIOYaThb.
OcobeHHO OT aTOro crpagalnT
namnbl ¢ 04eHb TOHKUMU Katopa-
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MU, Takme kak K71, noatomy ans
HUX CTYNEHYaTOE BKJIIOYEHWE U Bbl-
KNloYeHne 0CoBeHHO BaXHO.
BkioyeHHslid B UenbL Hakana
peauctop 6ypet cnocobcTBOBaTHL
Bonee MArKOMY NPOLLECCY BKIIIOYE-
HUS Hakana, 4To Takxe MNoAe3Ho
ANS MOBLIWEHUs HAOEXHOCTU U
cpoka cnyx6bl namnsi, NOBbILLIAET
HapEeXHoCThL ee paboTkl U obner-
HaeT ee TeMnepaTypHbIA PEXUM.
Takum 0Bpazom, HyxHa cxema
aBTOMAaTU4ECKOr0 BKJIIOHEHWSA MO~
HOrO HaNpPsSXeHWsa Hakana u nepe-
X04a B CRAALWMA pPexum C 4ac-
TUYHbBIM HanpsXxeHunem Hakana.
Anroputm paboTel ycTpoicTBa
Takoil. Ecnu He BkIOYaeLLCs Ha
nepenadvy, ycunutens, CnycTs ka-
KOe-TO Bpems, Mo NMYHOMY Bbi6O-
py onepaTtopa nNnasHo BhIKNOYaeT
Hakan, a npu HeobXxoAMMOCTH CHK-
MaeT BCE HarnpsbKeHwusl, U Takum
0bpasoM BXOQWUT B CHALWMIA pe-
Xum. Mpu xonogHon namne, kak
BKJIIOYaTb, Tak W BbIKJOYATE WX
MOXHO OAHOBpPEeMeHHO. Takoi an-
ropuTM BKJIKOYEHUS Namnbl B Nos-
Hakana npu OJUMHHLIX naysax
paboTbl NpuBen K Uaee NpUMeHe-
HUS CNALEero pexuma.
MNpepnaraemoe pene BpemeHu
Nno3BONAET ycTaHaBAMBATb Bbl-
DEPXKY BPEMEHW OTKNIOHEHUs A0
DECATKOB MUHYT. B pene BpemeHun
MCMONbL3YeTCs LWMPOKO pacnpocTpa-

HeHHas Mukpocxema 555 [1], oteye-
CTBEeHHbIA aHanor — KP1006BW11
(puc.4). CeegeHns 06 310 MUKPO-
CXeme NpueedeHs B [2].

Ha ocHOBe MHTerpanbHoro Tam-
Mepa Tuna 555 moxHo cobpatb
YCTPOMUCTBO 419 CASALLEro pexmma
YM. HazHaveHnem Takoro ycTpoi-
CTBa ABMAETCA Noaa4a nonHoro Ha-
Kana Ha namny BbIXOHOro kackaaa
1 Nepexog B CNawmii pexum, npum
3TOM HanpskeHue Hakana namnbi
ycunuTens MOLLHOCTW YMeHblua-
etcs. BHOBL nNpu nepexoge B pe-
XUM nepenayv noaaeTcs NonHoe
HanpsaXxeHuwe Hakana namn. JNamnbi
o4eHb ObICTPO pa3orpeBarnTcs, U
YM rotoB k pabote. Taiimep BbINon-
HEH C MCNONb30BaHWEM 3MEKTPO-
MarHuTHOro pene, KOTOpoe He
CO30aeT NoMex BO BKIOHEHHOM
COCTOSIHAMA.

Ha puc.5 nokasaHa cxema pe-
ne BPpeMeHM Ha 0AHOW MUKPOCXe-
Me uHTerpansHoro tainmepa (DA1)
555. Bpema otnyckaHus - no
notpebHocTaM, Bo3moxHo 10...20
muH 1 Bonee. BoccraHoBneHune
no curHany PTT ot komMneioTEpa
unu TpaHcueepa. Cetesas 06MOT-
Ka HakanbHoro TpaHcdopmaropa
BKJ/IIOYAETCH B CETb Yepe3 pesu-
ctop 30...40 Om, 25...30 BT, koTO-
pbiA 3aKOPaYMBaETCSH C MOMOLLLIO
aToro pene BpemeHu. MpuHumn
paboThi: B XAYLLEM PEXUME pene

niaTaHune onopa =
8 -5 NES5S (KP1006BMU1)
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B MCXOAHOM COCTOSIHUW, HanpsiXe-
HUE CETW NMPOXOAWUT 4Yepes3 pesu-
CTOp, ¥ Nony4aem nonHakana. Kak
TONbLKO MEPELLN Ha Nepenady, rno
komaxge PTT, cpabaTtwiBaeT pene
BPEMEHW, W NOLUES NONHLIA HaKan.
C kaxpgoi komanpoin PTT npowc-
XOAWUT BOCCTAHOBNEHME CUCTEMBI.
Bpewmsa cpabatbiBaHus pene Mox-
HO peryampoBaTbh NOACTPOEYHbLIM
peauctopom R2. lMpwu xenaHwuw,
MOXHO BKO4ATb pene K1 npamo
Ha BbIBOA, 3 Unn 7 MUKPOCXEMbI.
Kpome Toro, no komavge PTT Ha
BXO4 MUKPOCXEMbI YNpaBnsowwmii
CUrHan NoAaeTCs HeNOCPEeACTBEH-
HO C TPAHCMBEPA, B PEXUME nepe-
[ayu Lerb 3ambikaeTca Ha 00LLyio
LUMHY.

3Ty CXeMY MOXHO YCOBEpPLUEH-
CTBOBaTh. TOK yAepXaHwus anek-
TPOMArHUTHOr O pesie 3HaYUTENBHO
MeHbLUe Toka cpabatsiaHug. Ana
3KOHOMMK NOTPebIAeMOoinl MOLLL-
HOCTWU pene NpUMeHeHa cxema
puc.5. B Ha4yanbHbIN MOMEHT Bpe-
MEHW MPX NOAAYe HanpsHKeHus
nutaHusa Ha pene K1 nonHoe Ha-
NPSXEHWE NUTAHWA NPUIOXKEHO K
06MOTKe, Tak Kak SNeKTponuTuye-
ckuii koHgeHcaTop C5 6bin pasps-
XeH 4yepe3 RS u HanpsxeHue Ha
HeMm paBHO Hy. [Nocne cpabaTbi-
BaHWSA pefie 3apsXaeTcs KOHOEeH-
CaTop Y NOHMXEHHOE HaNpsKeHue
NPUNOXEHO K 0BMOTKe pene. 3Ha-
YUTENBHO YMEHLLLIAETCA TOK Hepea
pene. MowHOCTL, noTpebnsemas
pene, cHuxaetca. Ceetognog HL1
CNYXXWT N5 KOHTPONs paboTbl cxe-
Mbl [4].

Mpw ynpaBneHmMmM MOLLIHON Ha-
rPY3KOWM, Kak B HALLEeM criy4ae, Ha-
KasoM MOLWHbIX FeHepaTopHbIX
namn Y80, Ny81M m t.a. Heobxo-
AUMO UCNONb30BaTL AOMNONHUTENb-
HOE pene C COOTBETCTBYIOLLMM
[ONYCTUMbIM TOKOM YEepes KOH-
TakThl (N8 Harpy3kyM MOLLHOCTLIO
130 BT Tok 10,5 A).

Ha pue.6 nokasaHa eule oaHa
cxXema C ABYMS 3NeKTPOMarHUTHbI-
My pene. MoACTPoeYHbIM Pe3nCTo-
pom R3 1 nogbopom koHaeHcaTopa
C4 3apaetcs Heobxoaumoe Bpema
3apepxkn. Ctabunurtpox VD1 cay-
XKWT CTabMNM3aTopom HanpsKeHns
12 B, nony4aemoro ns HanpsxeHus
24 B 4yepe3 pesucTop R5.

HanpspkeHue Hakana npu cns-
LLLEM PEXMME NOOAETCH C NONOBUH-
KW HaKanbHOM 06MOTKM TpaHcdop-
maropa. No komanae PTT Ha nam-
ny NoOaeTcs NoNHOE HanpsXeHue

Hakana co Bcei BTOpUYHON 06MoT-
ku TpaHchopmaropa T1.

KoHcTpykuusa u getanm
MoHTax getanei Ha nnaTte mMo-
XeT OblTb Kak nevyaTHbIM, Tak W
HaBECHLIM — BCE 3aBUCUT OT BO3-
MOXHOCTEN paguonioburens. Pas-
paboTtaHa nevaTHas nnata Ans
cxembl puc.7. [nsa Hee npumMeHs-
eTCH CTeKNOTEKCTONNT TOMALLMHON
1,5...2 mm. PaaMmepsl neyatHoun
nnatel 54x28 MM, U OHa NEerko
pasmMmeLlaeTcs B yCunurene Mol -
HocTu. lMeyaTHas nnata W pac-
MOMOXEeHWe Ha Hell INEeMEHTOB No-
kasaHo Ha puc.8,a, puc.8,6.
Ceetoauon HL1 n pene K1 nog-
KN4awTea Yepes pasbembl X1 1
X2 1 ycTaHaBnMBalTCsA B HY>XXKHOM
mecTe. CxemMa He KpUTUYHAa K Noj-
Bopy UCNONL3YEMbIX SNEMEHTOB 1
TOYHOCTU HOMUHANOB.
Mukpocxema DA1 KP1006BU1
wnu NES55, TLC555, LMCS55,
UA555, NES55C, MC1455, NE5S55,
LM555. Tpanauctop VT1 Ttuna
KT829A moxHO 3ameHuTb KT807,
KT817, KT815, crabunutpod VD1
rnopnonaeT noboi ¢ COOTBETCTBYIO-
MM HanpskeHremM cTabunusaumu.
Owuonek VD1, VD2 moryT 6biTh 3ame-
HEeHbl aHAIOMYHBIMK KDEMHEBBIMIA
anoaamu pyrux TUMNoB, BblaepxXu-
Baiowwpme Bpocok Toka. Ceetoamon
HL1 moxHo npyMeHnTs nioboro tm-
na v ugsera ceevenus. Mopoiiner
HagexHoe ObICTpoaelicTRyIoLIEe
pene Ha BonbLIo TOK, 4TO-HUBYAL
13 aBTOMOBUNEHbIX Pene Un us ce-
pun TKA, TKES4-MAO1. Astopamu
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cpabarbigaoulee. B cxeme npume-
o gamr HeHbl pesucTope Tuna C2-23,
OMIIT, noacTpoOEYHLIA PE3NCTOR TU-

P5 i L na CN3-19a, CMN3-27a, CN3-276,

| J - Cn3-16, CN3-38a. Npu camocTon-
; TENbHBIX 3KCMePUMEHTaxX Cregyer
HU\ N UMETE B BURY, Y4TO NPOMbLILLSIEH-
HOCTBE BLINYCKAET NOACTPOEUHLIS
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WUCMONbL30BaHO pene Tuna PIH34
XP4.500.000, Ho noaoAayT n MHorve
Apyrve, Harpyumep POH33. Xopowo
nogohner pene LEG 12 (Ha 12 Bvim
24 B) npoussoamrtens RAYEX ELEC
[5] cO crenyowmmn NapameTpammu
10 Ax250 B, 15 Ax24 B npw pbiHou-
HOR uene ecero 0,25 USD. Tok o6-
MOTK 30 MA Npn 12 B n 15 MA npy
24 B MOXHO 3TO pene BkA4YaTth
HEMOCPEeACTBEHHO HA BbIXO, MUKPO-
cxembl. Ha nevatHoW nnare npe-
OYCMOTpEeHa TOYKa MOAKNICYEHWUA
pene — BLIROA, 3 MUKPOCXeMet. OTna-
[aeT HeobBXOOMMOCTL B TPaH3W-
CTOpHOM Kmioue VTt wn apyrux
aetanax. Npn BeIGOpe pene HeoOXG-
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OUMO YHUTLIBATE OOMYCTUMOE pabo-
4yee HanpsXKeHWe Ha KOHTAKTax, KoM-
MYTUPYEMbIA TOK, & Takke paboyee
Hanpsxenve obmoTkn, oHo ByneT
ONpenensTbCa BefuYuHOi Hanps-
XeHWs, KOTopoe ecTk B Brnoke nn-
TaHWMA YCUNUTENs MOWHOCTW. B
HalleM BapWaHTE NUTRETCH CXema
OT UMetoLerocH B H/0Ke NuTaHws
YCUNWTENA MOLLIHOCT NOMOXATENL-
HOro HanpsxkeHua +24 B [6]. MNMpo-
MEXYTOYHOS 3NeKTPOMArHMTHOE
pene K2 Ha puc.5 n puc.6 tmna
P3CA48 nacnopT PC4.569.421-02,
PC4.569.421-08, P3C15 nacnopr
PC4.591.003, PC4.591.004 nubo
Apyroe aHanorMyHoe, HaReXHo

.|.0

pPe3anucTopbl ¢ HOMUHANOM He fonee
5MOm. KonpeHcaTtops C4-C6 Trna
K73-17, K76-M2, K53-1, 3TO,
K52-1,K52-2, K53-1, obnapawolime
MaTBIMW TOKAMMW yTeukW. KonaeHca-
Topsl C1, C3 Tuna KM, C2 K50-28
unn K53-4A Ha 16 B.

HanaxuBaHwe pene BpemeHu
Ha4YMHAKT C NPOBEPKM COOTBET-
CTBWA YCTAHOBNEHHLIX AeTanei n
NPaByUNbROCTU MoHTaxa. Npwv npa-
BWNbHOM MOHTRXE WM WCMpPaBHbiX
3neMeHTax onucaHHoe pene Bpe-
MeHK HavuHaeT paborath cpasy.
HacTtpoiika, Ha npuMepe cxembl,
noKazaHHoA Ha puve.7, 3aknoyda-
eTtca B yctaHoBke Tpebyemoro
BPEMEHK 334EP¥KKM MOACTPOEH-
HbIM pe3ucTopom R3 1 noabopom
3NEeKTPONUTHUYECKOTO KOHAEeHCa-
Topa C4 wan nogkfwYeHuem B
CXEeMY C NOMOLLBbIO MXamMnepos
JP1 w1 JP2 xoHaeHncaTopos C5, CB.
Cxema B ASXYPHOM pPEXVME NO
uenu 24 B notpebnaeT Tok He Ho-
nee 15 mMA

370 pene BpeMeHu MOXeT BbiTe
NONEe3HO W ANA APYrvx Uenein, Kor-
na TpebyeTcH TouHoe cobmoneHne
8peMeHHbiX MHTepBanoe. Anurens-
HOCTb BbIREPXKW Bpemenn T ans
CXeMbl pUC.7 MOXHO ONpenennTh
no ¢popmyne T=1,1(R3+R4)C4, npun
3TOM BPEMS BbIPAKEHO B CEKYH-
0ax, eMKOCTb B MMKpodapanax,
COMpOTUBNEHWE B MEMOMaX,

Cxembl B popmare .spl v snn
nedyaTHo#d nnaTtel B popmate .lay
BBUIOXEHb! Ha CanTe http: //urblak.
mylivepage.ru/.
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Ne3. - C.73.



Npeob6pasosarens HaANpAXeHNs

ANS KAPMAHHOIO Naeepa
AJ. Byvos, c. Kyp6a, dpocnasckoi obn.

B HacTosuiee spemsa nonyyn-
S LIMPOKOe pacnpocTpaleHue
MUHHATIOPHBIE MYAbTUMEOHIH-
Hbie YCTPOIGTBA ¢ UBeTHbIM K-
3KPaHOM, 4acTo 4R KPATKOCTH
uMeHyembie kKak «MP-3 nneep».
BO3MOXHOCTH HEKOTOpbIX MO-
Aenei TaKkux Pa3saexaTenbHbix
YCTPOHCTB NPOCTHPAIOTCA IO-
Pa3[o wyupe npocayuwnsaHns
MY3bIK¥, NPOCMOTPA BURECO M
dororpagunii. K coxaneumio, B
HexoTopsix mogensx Flash-nne-
epoB ob6LuA nNpoBoA BLIXOARA
Ha ronosHeie TenedoHs! UMeerT
FOTEHUMAN HATPSXKEHUS OTHO-
CUTENBHO KOpayca uaM mu-
HYCOBOro npoBoga nNTanus/
Aoa3apaaky, 4T0 3aTpygHser
NOAKMIOYEHHE TaKUX YCTPOWHCTE
K YCHUIIUTERbHOM annaparype ¢
CETEeBbIM ITUTAHNEM.

QOaHaxaps! asTop NPUOGREN Mu-
HUATIOPHBIA MyRETUMEANIAHBIA NNe-
ep Digma DS2410. 310 yCTpOIiA-
CTBO MNOANEPXUBAET BOCMPOU3-
BepeHve ¢opMmaToB ¢gainor
*avi, *flv, *.mp3, *.wma, *.wav,
*.bmp, *.jpg, *.gif, *.txt M HEKOTOPDLIX
Opyrux. Kpome Toro, Ha 31o yeTpoi-
CTBO MOXHO YCTaHaBnAMBaTb pas-
JIMHHBIE UCNOAHAEMBIE NPWIOXKEHWS
(daitnsl ¢ paclwipeHmnem rkp), Ha
MEeCTe KOTOPLIX MOryT ObiTb He
TOJIBKO UIPLl, HG ¥, HANPUMEPR, NPOo-
rpamMmbl Ans pagvoTexXHUHECKUX
pac4eToB. [opaepxka TEKCTOBLIX
¢ainnos NO3BONRAET YATATL HA 3TOM
MAeepe HE TONbKO KHWUTK, HO U He-
CNOXHbte TABNNYHBbIE CNPABOYHWUKM,
a BO3MOXHOCTb MacwtabuposaTs
rpacduueckue M300paKeHnn T03-
BONAET YUTATb MPUHUMNWANBHLIC
CXEMbt BAKE HA IKPaHe G paspeltie-
Huem 320x240 nukcerneii.

Mpu axcnnyatauuy nneepa
Digma DS2410 eoisBunce opuH
CYWECTBEHHLIM HegocTaTok. fenoc
B TOM, 4TO 3TOT KaPMaHHbI A nneep
OCHAWEH BCTPOEHHBIM NUTUA-
WMOHHBIM aKKYMYAATOPOM, 3apaia
KOTOPOra npu NpPOCcMOTPE BUAE0

WA YTEHWUS KHWI XBATAET HA ABa-
TPWU Yaca HenpepbiBHon paboTol.
MOCKONBbKY KGAUMYECTBO LIMKNOB 3a-
pag/pas3pan IMTUEBLIX aKKYMY/IsA-
TOPOB OTHOCUTENbHO HEBENMWKO,
0L caenaHbl MOMLITKW MMWTATh
ATOT NNeep 0T pasiiyHbIX MCTOH-
HWKOB Hanpsxenua 5 B nocToaH-
HOrO ToKa. [pn NnuTaHWKM Nneepa ot
ceTesbix B, B HaywHWKax, B nay-
3ax 3BYKOBOrQO CONPOBOXIOEHWR,
Obin 3amMeyeH GhOH NepemeHHoro
TOKA, KOTOPbIA YCUAWMBAJICSH, ECAH,
HaNpWMep, NPUCIOHUTLCHA PYKOR K
cTeHe nnm k Hatapee CTONAEHUA.
WHbiMu cnosamu, nneep ¢poHUT
NPy HaAM4YMA Maenweir emko-
CTHOR cBasn (gonn nP) mexay
UCTOYHMUKOM TIMTAHWA, TENOM Ye-
noBexa u «3emnei». Bropoi He[o-
CTATOK BLIABMACH APW NATaHWUK
nreepa OT CeTeBblX 3apAnHbIX
YCTPOWCTE € WUMMYNbCHBEIM Npe-
o6pasocBaTenemM: nneep vMmeer
METaNNMYECKNA KOPIYe, NPY Npu-
KOCHOS8EHMW K KOTOPOMY MpK
OnpefeneHHbIX YCROBUAX (HanpKu-
Mef}, MOKPDBIW NEapKeTHbIA Wi nu-
HOMEYMHBIA NON, hKepeBsHHbIA,
UEMEHTHBIA HK METANNMYECKNIA
non Ha NpPoOW3B0ACTBE) WHOroa
OoWyUlaA0Ch JIErKoe HenpuATHOES
MOLLUUNBIBAHNE INEKTPUMECKIM TO-
koM. Hapo 3ameTuTb, 4To Nono6-
HbIM HEXenaTenbHbiM IPPEKTOM
obnapaeT abcoMoTHOE GOMbLUIKH-
CTBO UMMNYNLCHLIX BIT U OTHOCK-
TEALHO MOLUHBLIX NMHEeWHBx BI1.
Ecnu e BMecTo HaywHMKOB nie-
ep NooKHoYnTb K ninbomy yernnu-
TEMQ MOWHOCTA C NUTAHMEM OT
ceTu, To GOH NepPeMEeHHOro TOKAa B
aKyCTUHECKMX CUCTEMAx GCTaHO-
BUTCH B HECKOJILKO pa3 Bonblle
none3doro curHana. Mpuanna $o-
Ha — Hebonblas pa3HOCThL NOTEH-

LUMANOE OTHOCHUTENBbHO «38MIn»
MexXay WCTOYHMKAMU nNMTaHWs
nneepa 1 YM34, a Takxe B pas-
HOCTW NOTEHLManos oBLero npo-
BOAZ BbLIXCAA HZ& HAYWHWUKA W1
«MUHYCa» NMATaHWA.

Y7066l ycTpaHuTe OH nepe-
MEHHOIC TOKa NpW NOGKITIOYEHAN
njeepa K ycunurenio, MoxHo 6eino
Bbl OCHACTUTL YCWIWTEIL HECNOX-
HbiM CTaBWUIM2aToOpOM Hanpsxe-
HWS, € BLIXOOHLIM HANPHKEHUEM
5 B, nUTaAlOWEMCS 0T OTOERBHOHA,
XOPOLWO W30NMMPOBAHHOW OT Opy-
X, 0BMOTKM CUNOBOIo TpaHchop-
matopa, Ho 310 Obl He pewwmno
Opyrnx npobnem, K ToMy xe, npuLl-
nock 6bl 4OpabaThiBATL BCE YCUIA-
Tenu, ¢ KOTOPLEIMIA NPEORoNaranack
pabota KapMaHHOro nneepa, u$fo
SKOHOMMYECKN OeCCMBICIEHHOD.
Mpu HenocpeocTBEHHOM coeau-
HeHWW 06LIEro NPOBOAA YCMNNTENS
M «<MUHYCa» Naeepa, nneep «3asu-
caeT». 41066l yCTPaHUTL hoH nepe-
MEHHOMO TOKa MNPy NMTAHWKM Nneapa
ot Bll, a Takxe ycTpaHnts cBoun B
pafoTe nporpammHoro obecneye-
HWA Nieepa v NoBbICUTL Besonac-
HOCTb €r0 MCNoAB30BaHnA, Goin
pazpaboTaH HEeCNOXHbHA TPaH-
3UCTOPHLIR npeobpazosaTens
NOCTOAHHOIQ HAMPSKEHWS, NMPUH-
LHMMANBHAA CXeMa KOTOPOTo NOKa-
3aHa Ha puc.1.

YCTPOWCTBO NPEeLCTaBNgET CO-
Boil npeoBpas3oBarens NOCTOAH-
HOro cTabuUNM3MPOBaHHOTO WMNK
HecTabIM3nPOBAHHOID HANpPaXe-
HUS B MOCTOAHHOE cTabunmanpo-
BaHHOE, B KOTOPOM MCMONb3yeTes
MMNYALCHBIA TpancdhopmaTop ¢
MANON MEXOBMOTOYHON EMKOCTLIO.
MpecbpaszosaTtent paboToCnoco-
BHeH NPY BXOOHOM HANPHKEHWA 0T T
3 oo 18 B. MakcumansHulii Tok 1%
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NOAKNIOYAEMOR HArpy3kn 520 mA
NP BEXOOHOM HanpsokeHun ot 7 B
vnn 260 MA NpK BXOAHOM Hanpsoxe-
Hu1 S B. MNpu uaMeHeHun Hanps-
XeHus muTaHuAa oT 5 no 18 B
BbIXOSHOE HANPXEHWE U3MEHABT-
cs 01 5,0 o 5,3 B. MNpu konebannm
TOKA HAarpy3KK BLIXOAHOE Hanpsxe-
HWE NPAKTUYECKU HE M3MEeHseTCA.
Mpy OTKNIOYEHHOW Harpy3ake npe-
obpasoBatens noTpebnaeT ot ne-
TOYHUKA 3HEPIMK TOK 0KOoNo 10 MA
Npyu BXOAHOM HanNpskeHwn 5 B.
HomuHanbHOe HanpsbkeHwe nuta-
HWS NpeoBpasoBartens nNpy Npoc-
MoTpe Bugeodamnoe 9...12 B.
Mneep Digma DS24 10 noTpebnner
OT BHEWHEero MCTOMHWKA NUTaHwA
TOK oKono 50 MA Npu BOCNPOW3Be-
OEHUK MY3bIKKM Wi 0KoNo 150 MA
Mp BOCNPOU3BEAEHWA BUOEC UK
BO BpemMA wrp. [Npr paspsxeHHon
aKKYMYNAToOpHOW Gatapee noTpe-
Bnsemblii NNeepcM TOK KpaTKoBpe-
MeHHO ByaeT okono 300 MA.
NepevyncneHHbie napamMeTpbl
03HAYAI0T TO, 4YTO npeobpasosa-
TeNb HANPSXKEHWUA ~ SAEKTPOHHbIA
TpaHcgopmartop, cobpadHbiA No
cxemMe puc.1, MOXHO NoaKNIoYaTL
Kk USB nopTy KOMMbIOTEPA, A Tak-
Xe TO, NTO 408 NUTaHMS Nneepa
MOXHO UCMOAL30BATL PA3NWNYHLIE
MUHUATIOPHEIE 3aPAAHLIE YCTDOR-
CTBa OT COTOBLIX TENedhOHOB, npy-
X MyNETUMEOWAHLIX YCTPORCTE,
KOTOpbIe 06BCNeYnBalOT «4ecT-

npsxeHun 5 B u manoi amnanTty-
Le NynsCauui BbIXOAHOrO HanpAa-
XeHusa unm 6opTOBOE HANPAXEHUE
asTomobuna +12 B. Paaymeercs,
410 U 06Liunble nabBopaTopHble
BR0OKM NUTAHMA W «CETEBLIS aaan-
Tepb» MOMyT BbITh C YCNEXOM WC-
NONL30BAHLI AN MUTAHWA NNEEPa
M 3apaakn ero akkymynatopHoi
Garapew.

JByxTakTHbIl Npecbpasoratens
HaNPKEeHWs BRINGIHEH Ha COCTAaB-
HbiX TpaH3aucTopax VT1, VT3 Tuna
25D2010, B cocTaBe KOTOPLIX BCTh
3alMTHEIE AWOO U CTAOUAUTPOH. B
3aBUCHMMOCTY OT Pa3ANYHbIX YCNO-
BWMIA yacToTa npeobpasoBartens ua-
mensgeTca ot 10 oo 90 kMu. Mpwy
YBEAVYEHWUK BXQOHOIO Hanpsaxe-
HWA Y HEU3MEHHOM TOKE Harpy3ku
norpetnaemMslil npeobtpazoeaTe-
NeM TOK CHWxaeTcs. Y3en ctabunm-
3aTopa BbLIXOAHOrO HAaNPSXeHWUs
BbLINONMHEH Ha TpaHaucTopax VT2,
VT4, crabunutpone VD8 v onTpoHe
U1. Mpwn yBenuyeHu1 BXQOHOTO HAa-
NPSXEeHUs WKW YMEHBLLIEHUA TOKA
Harpy3kM BbIXOOHOE HanpshKeHue
CTPEMMTCH YBEJTMHUUTLCA, YTO NPK-
BOAWT K YBEMMYEHWIO TOKa 4epes
ceetognoa onTpona Ul. B pesynb-
Tare 3T0ro yBefMUUBAETCH TOK Ye-
pes GOTeTPaH3NCTOP ONTPOHA, YTO
BEAET K OTKPbLITUIO TPAH3UCTOPOB
VT2, VT4, KOTOpLIE ILYHTUPYIOT Ne-
pexoabl 6asa-amutrep VT1, VT3,
BLIXOAHCE HANPAXKEHWE NOHWXA-

Y166t yBennynts KM U HeM-
HOMO pacLUupUTeL AMaNa30H Hanpsa-
XEHWA NUTaHWA NpeobpasoBarens,
B Bbinpamutene VD4-VD7 ncnon.-
aylorca guoas LWoTtkn., Opoccens
L1 crnaxusaeT nynscauuu Boinps-
MIEHHOTO HAMPSHKEHUA, pa3Max Ko-
TOPbIX NP TOKE Harpyake 260 mA
He npesbliluaetr 10 mB, Uenoykwn
VD2R1, VD3R6 npenoTEpatLanT
TRYAHO AMATHOCTURYEMBIA NPOBOR
nepexona Hasza-aMuTTep cnabo-
TOYHOIO TPaH3WCTOpa B COCTaB-
HbIX TRAH3UCTOPAX, A TAKKE YBENW-
uneawnT KNA npeobpazosatens.
Konpexcartop C9 ycTpaHseT camo-
Boa3ByxaeHwe yana crtabunmzauum
NPW BXOAHOM HaNPAXEeHUN NATAHKUA
Gonee 10 B. NemndepHble KOHASH-
catopkl C5, C6 npumepHo Ha 20%
yeenusueainT KN npecbpasorsa-
TeNna, 4TO TaKXKe ymMeHbluaeT Ha-
rpee TpaH3ucTOpoB VT1, VI3,
Awon VD1 npepoTtepawaer nos-
pexaeHue TpaHaucTopos VT1, VT3
npwv NEPenoMOCOBKEe HanPAXEHMA
nuTaHma. Llenoyka R7C7 — punetp
HanNpPsXKEHUA MWTaHWA yana cTa-
Bunmzaumn. Pasmax aMnavrynp
HANPSHKEHWUA HA BbIBODAX KONNEK-
TOPOB COCTABHLIX TPAH3MCTOPOB
nocturaeT 40 B npw HanpsxkeHun
nuTaHdna 16 B npu Toke Harpyskn
260 MA. TIpyU OTKNIOYEBHHON
Harpyske v DOALLIOM BXOOHOM
HanNPAXeHW NUTAHWA_POCT am-
NANTYAbL HanpsxeHua Ha VT1, VT3
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HUX CTaBUNUTPOHAMM Ha YPOBHE
62...65 B, 4yTo npepoTteBpawaeTt
npoboit TpaH3ucTopos npeoabpa-
3oBaTens. Ceevoavopn HL1 curha-
JNIM3UPYET O HANKMYUN HANDSKeHWA
Ha BbixoAe rnpeotpazoeatens. MNpu
KOPOTKOM 3aMbiKaHUW B UEnW Ha-
rpyaky reHepaums npeofpasoea-
TeNs HAaNPSXKeHMA CPLIBAeTCH, H4To
nossonaeT 06oATUCL 6e3 yana 3a-
WMTHI OF NEPEerpys3ku.

Mpw NUTaHMKM KAPMAHHOTO NNe-
epa OT 3Toro npeobpaacearens,
KOrAa NNeep NOOAKNIOYEH K MOLIHO-
MY YCUNWTERNIO 3BYKOBOM 4acTOThI,
¢dOH NEPEMEHHOIO TOKA UcHe3aeT
NOAHOCTBID, ecnu npeobpasosa-
TeNb NOAKAIOYEH K MASIOMOLIHOMY
610Ky NUTAHWA C CWICELIM TPaH-
chopmaropom, pabotawoulem Ha
yacrtote cetn 50 Mu, vnn 3Haum-
TEMbHO CHAXAETCH, ecnv npeobpa-
30BATENL MOMYYAET HarprXeHWe
MATAHWA OT MMNYNLCHOrO 6noka
niuTaHua. MNpn npocnywmBaHun
nneepa Yepes HAYWHKMKKY, hoH ne-
PEMEHHOIo TOKa UCYE3aeT NOAHO-
CTEIO MPU NUTaHKUKM NAeepa Yepes3
npecbpasoearents OT NK6Oro BHe-
LUHEro UCTOYHMKA HanpsXeHusl, a
TaKKe MONHOCTLID YCTpaHseTcs
«MOWNNBIBAHWE» ANEKTPUHSCKUM
TOKOM NMPU NPUKOCHOBEHMK K KOP-
nycy nneepa v ynydwaeTcs Ka-
4ecTBO nprema nneepom YKB pa-
ANOCTaHUWA.

Bua Ha moHTax npeobpasosa-
Tens NoKasaH Ha $oTo.

OrmcaHHOE YCTPOWCTBO — anek-
TPOHHBIA TPAHCHOPMATOP C MaNOA
MeX0OMOTOUHON EMKOCTLY) Tak-
Xe MOoxXeT BbiTh MCNONL30BaH ANA
NUTaHUE LUPPROBLIX MYNETUMETPOR
¢ XKW, and 4ero Hago ycTaH0oBHTb
cTabunuTpoH VD8 Ha Honbluee Ha-
npsxeHue ctabunamauym, Hanpu-
mep, Tmna KC182L, 1N4738A.
Ecnuv yCTaHOBKTL NePeKNioYaTenb,
TO MOXHO HACTPOWTL Npeobpaso-
BaTENMb HA ABA BbIXOOHBIX HANPRXE-
HWA, Hanpumep, S B ans nntadus
nneepa v 9 B 4na nUTaHWa MyNsTK-
meTpa. MNpu akcnnyataunn nneepa
HEeobBX0aMMO YHUTLIBATL, YTC ecnu
B €ro rHe3A10 MMTaHWUS BOTKHYTh HU-
KyAa He NOAKMNIOYEHHbIA KYCOK Ka-
6ena ANMHON OKONO 4 M, HANPUMEP
vomHutens USB, 10 ¢oH nepe-
MEHHOIQ TOKa TaKKe MOXKHO YCIbl-

waTh. [Mpr NoAKAOYEHNN K BRIXOAY
nneepa Digma DS2410 Harpy3ku
eMkOCTe0 Bonee 100 nd, nneep
CaMOBO3DYXDASTCH Ha BHICOKCHA
4acToTE, YTO MOXET MPUBECTV K
NOBPEXOEHWIO KAK HATPY3KW, TAK ¥
nneepa. 3TO OrpaHVYMBaeT wc-
NONb30BAHWE NNEEePa KAK UCTOYHU-
Ka TEeCTOBbIX CWUrHanoe 6es
OOMNONHUTENEHEIX NpUCnocoBne-
HWIA.

KoncTpykumsa v gertanu

Ana c60pkun 6bln NpyuMeHeH Bl
CTPLIA HABECHOM MOHTaX ¢ NOMD-
b0 BLIBOLOB AeTanei U TOHKOro
MOHT2XHOFQ NPOBCAA AMAMETROM
0,3 mm B MNBX naonsuwu. NpeoBpa-
308atenk HanpsxeHns Bbln U3ro-
TOBAEH Ha Nnare pa3MepamMmu
85x35 mm. Caman oTBETCTREHHAN
netane npeobpa3oeatens — uM-
Ny LCHLIA TpaHchopmaTop T1. OH
HamMoTaH Ha Konbue u3 deppuTa
M2000HM1-5 paamepamm 16x10x
4 mm. MNepeg HAMOTKOH 0BMOTOK
kKonbuo obmateiBalT 6 cnosamu
NUOKOIA NeHTHI «CKoTY». Y1060 OG-
MOTKa Obina paBHOMEPHOW, Kax-
AblA CNOW HAMAaTLIBAIDT NWNKOA
neHTol gpyroro ygeta. Oomorka |
conepxut 40 BUTKOB CROXEHHOTO
BABOe npoeoaa MIB-2 prameTpom
0,27 MM, HAMOTaHHEIX HA OAHOM
nonosuvHe konbua. Konel oaHom
NONOBUHLI OGMOTKU COROMHAINT C
Hasanom apyrow. Noesepx Nnepauny-
Hoi 0BMOTKW HaMaTkIBalOT 0GMOT-
Ky |l = 9 BUTKOB CNGXEHHOIO BABOE
npoeoaa MN3nwo-0,1. Konew oa-
HOM NONOBRWHLI 0GMOTKM COEOUHS -
0T € Ha4anoM Apyroi. Ha eTopoi
NCNOBUHE KONbLA HAMAaTLIBAIOT 06-
moTky Il - 68 BATKOB NpoBoAa
N3B-2 ouamerpom 0,35 mm. Pac-
cTosHWE Mexay oBmoTkamu | u il
DOMXHY GuITe HE MeHee 2 MM, Ta-
Kas KOHCTPYKUMA WMNOYNBCGHOIC
TpaHcdopmarTopa cHuxkaet KIAg
YCTROWUCTBA, 4TO B JAHHOM Cnyvae
HENPUHUVNWANEHO, HO 3HAYUTENb-
HO CHMXAeT NapasuTHYK eMKOCTb
mexay 06moTkamu. MNoche yrnan-
KW OBMOTOK TpaHchoPMaTOop TAa-
TENLHO NPONKTLIBAINT TPpaHchop-
MaTOPHLIM NAKOM WUAKW KOMNAayH-
nom. MoXHO MCNONL30BAaTE U LUA-
nosnak. VT1, VT3 xenaTtensHo
WUCNONL3OBATh YKA3aHHONO Ha CXe-

Me TUna. Mpu HeB03MOXHOCTH
NPUMEHWTL COCTABHbIE TPAH3WCTO-
pbl 25D2010, MoxHO Nanpo6oBaTh
WCTIONB30BATL DTEYECTBEHHLIE U3
cepun KT972 ¢ ByKBEHHBIMU VK-
nekcamu A, B, [, ECnv Npyv BXOOHOM
HanpsxeHut 5 B 1 Toke Harpyaku
260 MA (namna HakaMBaHuWA, pe-
ancTop) npeobpasoeatens Syper
YBEPEHHD 3anyCKaTbCA, BLIXOJHOE
HanpaxeHwe Oypetr He mMeHee
4,9 B, a Tok notpedbnenna npeob-
pa3osaTtens He npesbIcUT 400 MA,
TO 3aMeHy MOXHO BypeT cunTaTe
yha4Hon. B npoTuBHOM cnyyae no-
TpebyeTca nogobpaTbk CONPOTUB-
nenue pesuctopos R2, R5 u
eMKOCTe KoHaeHucaTopor C5, C6.
Ecnn npu anutensHoW paboTte
TpaHaucTopsl VT1, VT3 E&yayT Ha-
rpeeaTbCcs A0 Temnepatypsl Gonee
70°C, TO K X Kopnycam xXenatens-
HO MpWKpenuTe Hebonstune alo-
PaniOMWHNEBLIE WU MEedHble
TENNOGCTBOAL C NNOLLAALIC OXNaX-
paoLleid noeepxHocTh 4...6 oM<,
Tpausuctopel 2SC3330 wmoryT
ObiTe 3amMeHeHbl MebbiMK N-p-n
KPEMHUESBIMKW  MENTOMOLWHbLIMK,
Hanpumep, 559014, KT315,
KT3102 ¢ nofbim GyKEEHHbLIM WH-
nexcom. Bmecto onTpoHa Ttuna
AQT128A nopoiaeT niobok aHano-
MAYHBLIA TPAH3UCTOPHLINA, KaK C Co-
cTaBHLIM HOTOTPEH3MCTOPOM, Tak
1 ¢ 0BbINHbLIM, Hanpumep AOT127A,
mmnopTHele PC111, PCB17 ¢ yue-
TOM pasfvMyniA B TUNE Kopryca w
uokoneske. Jnoa 1N4003 moxHO
3aMeHUTE niebbiM M3 cepui
1N4001-1N4007, K243, KA212.
BmecTo anonos 1N4148 nna same-
Hbl NOJONAYT RKbbieE U3 Cepui
KA521, KA522. Anoab LUOTKW BbI-
APSMUTENEHONO MOCTa VD4-VDT7 MOX-
HO 3ameHuTs 1N5B18, SB10-05A2,
SB10-04A3, SB16-4LHP. Ucnonb-
30BRaHKe Donee MOLHBIX OWU0-
noe Liotkn, Hanpumep, SR360,
1N5822 nosbicuT KNJA ycrpoitcTea.
Ctabunuwtpon 1N474BA MOXHO
3aMeHnTE NMIOLIM  MANOMOLLHEIM
C HanpskeHvem cTabuanaaumnu
3,8...4,3 B, nanpumep, 1N4731A,
BZX/BZV55C-4v3, 2C14341,
2C13941, 2C414A. OkcugHble
KoHaeHcaTopu K50-35, K53-19
WIA UMMNOPTHLIE aHanorn. KoHgeH-
caTtopbl C5, C6 — nneHoYHble Ha
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pabouyee HanpmXeHwe He MeHee
100 B. OcTanbHbIe KOHASHCATOR!
kepamudeckue K10-17, K10-530 B
TOM YWUCNE U ANA NOBEPXHOGTHOMO
MOHTaxa. Peauctopui Tuna C1-14,
C1-4,C2-23, MAT un UMNopPTHLIS
aHanomm. CeeTtonpon DBSb-448A8D
~ CyrnepbApKuit CUHEro uBeTa cee-
yeHmns. Mpwr Toke okeno 1 MA ero
APKOCTU A0CTATOMHO ANs nNoucka
nneepa B NONHOW TEMHOTE, YTODbI
OCBETWUTL HOYHOW CTONMK. BMecTo
TAKOrO CBETOANOAA MGXHO NPNME-
HUTE MOGOR aHANOTWYHLIA, Ha-
npvMmep, Genoro useTta ceeveHns
RL50-WH744D. Apoccenb L1 co-
AEPXAT 12 BUTKOB MOHTAXHOro
NMPOBOAA, HAMOTAHHBIX HA KONbLE
M3 nepmannos pasmepamu 12x7x

4 MM. KOHCTRYKUMA 3TOre gpocce-
NA HE KPUTUYHA.

Hanaxmnsanve npeobpa3oearte-
N HANPAXEHWUA CBOAWTCA K yCTa-
HOBKE BbLIXOOHOIO HanpsiXeHws B
npepenax 5,0...5,3 B ¢ nomMoubio
nogbopa skaeMnnspa cTabunMTpo-
Ha VD8. C ykas3aHHbIM Ha CXeme Th-
fNOM ONTPOH3 NPEANONTUTENbHEES
vcnonLacsaHve crabunuTpoHa
VD8 Ha 3,9...4,0 B npw voke 0,5...
1 MA. Peauctopom R12 MOXHO no-
DOYHATh BbIXOAHOE HanpsxXenue
Bonee TOHKO, Y8M MEHbLUIE Ero Co-
MPOTUBAEHNE, TEM BbILLE BIXOAHOE
nvanpskerve. Ecnun npeobpaszoea-
TeNb HANPSXEHNS HE BO3OYXAaeT-
CH, HYXHO NOMEHATE MecTamu
BLIBOOB 0OMOTKU L, I, noaxaoHeH-

Hbie K pe3uctopam R3, RY. Anq
noamoyeHns npeodpasosaTens
HANPAXEHUA K MCTOUHUKY TOKA W
Harpy3ke ypoBHO ncnonb3oBaTe
pa3pe3aHHB Ha NonoBuHKKM USB
yonuHuTens. He crneayet zenats
COEDMHUTENBHLIE LIHYPEI NUTAHVA
M3NWIUHE OAWNHHBIMW, MOCKOALKY,
HaNPUMER, NPW NOOKNIDYEHUW X
KOMNBIOTEPY UMEIOWETOCH Y aBTO-
pa USB yonudutens aavtoin 4,2 m
npy Toxe 400 MA naperve Hanps-
¥eHws Ha HeM gocturno 1 B, Ans
NoAKIoHEeHWA NpeobpazoBaTens K
nabopatopHeiM Bnokam nuTaHus,
ceTeBbiM ajanrepam, YCTpOWCTBO
TaKxXe XehaTenbHO OCHACTWUTDL
CTAHOAPTHBIM Pa3bEMOM MOg
WiTeEKep NUTAHUA QUAMETPOM 5 MM,

HomawHue kuHorearpsl knacca Hi-Fi.

Bonswioi 0630p

B.B. KyzHeuos, r. Kves

B ocenHe-anMRA nepuog noroga 4acro He
Ganyer, 1 B BbIXOQHbIE AHN BLIXO[UTS U3 JOMa XO-
Yyercs He Bcerga. A BOT NOCMOTPEeTb HOBbIA
Db M 15T NOCAYLUATH XOPOLLYIO MY3bIKY — OYEHDb
Aaxe xodercd. PaspyuTue CMCTeM QOMALIHEro Kmu-
HOTEAaTpa Kak pas M ripegocTasnaer TaKyio BO3-
MOXHOCTb.

npe.ﬂ,CTaBHG‘HHbIIB HaA PbiHKE CUCTEeMbI flOMallHe -
rO KWHOTEATPA MOXKHO YCNOBHO PA3AENUTH HA flBe Ka-
Teropun: HaGopbl akyCTUMHECKMX cucTem (AC) 5.1,
Tpebyowme Ana ceoel PaboThl AONOAHUTENLHOMO pe-
cuBepa (xo1a YM34Y MOoryT HaxoOMTeCH B KOpnycax
camnx AC), n CUCTYEMBY, B COCTAB KOTOPLIX BXOAAT 1
AC, u pecusep. B a3Tom 0630pe Mbl paccMoTpum 0Ha
TUNA TAKKX YCTPOACTB.

PoiHOK nepenonHed OeleBbIMM  «BOMALLHUMKA
kuHoTeaTpammn» ([K) no uexe 150-300 USD. B nux
UcnonL3ytoTcA AC C NNACTUKOBLIM KOPIYCOM U HU3KO-
KAYECTBEHHLIE PEecUBEpbl. PalymMeeTCs, XOpoLwero
KAaUYeCTEa 3BYMaHMst OT TakKMX CUCTEM OXMAATL He Npu-
XoOWUTCH. Huke Mbl pacCMOTPUM CUCTEMBI, 3BY4AHWE
KOTOPLIX NO3BOMAET OTHECTM WX K knaccey Hi-Fi. bonbuin-
CTEO U3 HYX MMEET KODIMYCA U3 APEBeCHb vum 13 MOD.

OCO0EHHOCTLIO COBPEMEHHOMD COCTOAHWS IhIHKA
ABMAGTCH 3HAUUTENLHOE (B 1,5-2 pasa) CHUXeHWe LeH
B BanOTe Kak Ha Habopel AC, Tak v Ha Habopel QK ¢
pecusepom. Mpuuem Habopel AC nopeweseM CUib-
Hee, yem Habopol K ¢ pecueepom. T.e. ceitvac oueHb
YAOOHLLA MOMEHT Ans NPUoBpPeTeHW Ka4eCTBEHHO-
ro K. Hapeemca, 4To nyBnnkKyeMblil 0630D NOMOXET
HALLIWM YATATEeNsIM COSNATL NPaBWbLHbIA BEIDOP.

PA 112009

Bece paccmatpueaemble Habopol AC 5.1 umetot
TPEeXnonocHsbie dpoHTansHble AC HANONLHOTo NCHOoN-
HEHWA, 4TO NO3BONAET 3AMETHC YNYYWNTh KAYeCTBO
apyka. B nnx ucrnonb3yeTtcs axTuBHbIA cabRydep, B
KOTOpOM HaxoanaTca YM3Y u ana octanbHbix AC.

PaccmarpuBaembie HaGopb K ¢ pecusepom oTHo-
CHTCH K TAK HA3biBaeMbii “KODOﬁOHHbIM» AOMaLLHKWM
KMHOTeaTpaMm. Takue Habopbl, KPOME NPOYEro, NPea-
NOAATAINT NPOCTOTY VX MHCTANMALMM B NOMELLLEHIWA 1
paboTy C WNPOKWM CNEKTPROM ayamo- n suneodainos.
OHU AOMKHBL «4nTaATL» HE TOALBKO PA3HOCOpaszHbie
dopmate DVD-anckos, HO M RONYN[APHLIE BULAEOPOD-
Mate XviD 1 DivX, a Takxe pabotats ¢ HDTV, T.e. kak
MUHUMYM MMETh CKeirnen. PaayMeeTcn, OHK SONXKHb!
E0CNPOM3BOANTL HOPMATEI 3ANUCK CXATOro 3BYKa U
dovorpacdnm B popmarax jpeg w jpegHD.

PaccMmoTpumM Hekoropele cucTembl [IK knacca
Hi-Fi, npeacTagneHHkLIe HA PhIHKE,

1. Hatopw AC

Definitive Technology ProCinema 60

3eyuanue. Heebicokoro kadectsa. 13-3a mManoro
ofibema AC Bacet npopadoTaHul seceMa cnabo. Oppa-
k0 HebonblKMe AC caTennnTor 3ByyaT pasBtopyunec 1
AuHaMKU4HO. O4eHb XOPOLWO NepesaioTcH BePXHe va-
CTOTBI ¥1 TEMDBP 3BY4aHUA JAXE CNOXHBLIX CTPYAHLIX WH-
cTpymMenToB. Ha 6Honbwoi rpomkoctu cabsydep
BHOCMT 8 3BY4aHUE NOCTORGHHWE NPU3BYKA.

AYX dpoHTanbHbix AC MMeIoT 3aMETHBIA NOAbEM
(okono 10 pB) 8 o6nactn BY, kOTOpbIA yMeHbLIAET-
€& Tonbke Ha Bonbwnx yrnax npocnyumesatng. KHA



aTux AC cocTaBnaeT okono 1% Ha 4acroTax Bbllle
400 'y, m NnpeebIlWaeT 2% Ha yacToTax Huxe 200 Mu.

AC ueHTpansHOro KkaHana obaanaeT NOBONEHO NA-
HefiHOI AYX, umelolleld NULE HEeKOTORbLIM NoAbem B
obnactvyactoT 12... 15k, KHA 3Toi AC okono 1% Ha
yactoTax 100 Mu.. .2 kMU UM pe3ko pacTer ¢ pOCTOM YacTo-
Tbl CWTHaNG, aocturan 3,5...5% HavacrtoTax okono 6 klu,

Cabeydep MMeeT HEAOCTATOHHO LUIMPOKAIA DAaGOUNTA
OnanasoH — ero HUXHAS YacTtoTa orpanvyeHa 50 .
KHW He nipeesiuaet 0,6% Ha yacroTax solwie 68 My u
cocTasngeT okono 3% Ha HuxHel padoueid yacrore.

Dyrkumn. Vimelores perynaTopbl FPOMKOCTH M Ya-
CTOThl cpe3a kpoccosepa. Cabeydep MOXHO noa-
KMIOYUTE U K BbIXOAY YM34, 1 K cyursany ¢ AMHERHOro
BbIXOAA.

KOHcTpykumMa. UCNone3ytoTcs O0AuHAKOBbIE NO
pasmepamM Hebonbwwre catennuTHele AC, kak anA
hpOHTANEBHEIX, TAK ¥ 4148 TENOBLIX KaHANoe. AC UeH-
TPansLHOMO KaHana uMeeT 3aMeTHO BoNLLIWE pa3Me-
pst v coaepxuT aea CH n oauH BY guHaMuk. dopma
KOpNycoe 3Tux AC HeoGbluHan — CO Cpe3aHHLIM BEp-
XoM. 310 caenaHo and ocnabneHusa CTOsYUX BOJH.
Cam kopnyc AC M3roTOBAEH 13 KOMMNO2UTHOMD MaTte-
puana — NonMMepa ¢ MUHePAansHbLIMKU 006aBKaMu. Ta-
KO MaTepuan 3 deKTMBHO OEMTDMPYET PEIOHAHCHI
kopnyca. Bce AC, kpome cabeydepa, BEINQJHEHLI B
3AKPLITOM aKyCTUHECKOM odopMneHnn. B cabeyde-
pe, uMetoLweM HebonblUMe pasmepsl, CNONL3YIoTCH
HY avHamMuk ¢ BymaxHbIM anddy20poM 1 LWENESBOR
$azouMHBEPTOP HA 3aAHER CTEHKE.

OcobenHHocTn. CnaBuiA H6ac v NOCTOPOHHME
NPU3BYKW Ha BONbLLIOKH THOMKOCTH.

Energy Take Classic

3eyuanue. Huskoro kavectea. bonee-meHee
NPUAMYHO KOMNAEKT 3BY4UT TONLKO Ha Oonblion
rpoMkocT. Ha Manoi n cpegHei rpoMkoCcTH 3ByHa-
HWE TYCKHEET U TEPAET ONHAMKKY. KOMNNEKT 0EMOH-
cTpupyeT Takke c1abylo ToHaNbHYO PpastopuMBOCTD.
OaHaKo KOMMNIEKT XOPOLWC BOCNPOM3BOAKUT cneusd-
dekThl B BuaeodmnasMax U OTANHAETCH XOROLWWM TO-
HaneHbiM GanaHcoMm. PpoHTanbHble AC MMeT
AOBOABHO MAAKYI0 AHX Npy Mansix yrnax Npocnyium-
BaHwa, MNpw yBenMyeHnn yrna npociylunBaHg 3aMe-
TeH 3aBan Ha BY oo 10 gb. KHW He npeBbiliaer 1% B
nonoce vactoT 200 My...15 ku. OpHake KHW pezko
pacrer 0o 4% v 6onee Ha vacToTax Huxe 100 My M Bbi-
we 15 klu.

LieHTpanbHblia kaHan umeeT AH4X ¢ HeGoLLLIM NO-
abemMom BY npy maneix yraax npocnyiineadus. Mpu
yranax npocnywmeaHma okono 15...10° atoT nogbem
ncyesaet. KHiM y 3Toik AC 10B0bHO BRICOK — 1,5...2%
W yBenuuueaeTca 00 4% v 6aNee Ha HacToTax HUxe
90 Iy n BbIlWe 16 kTU.

Cabeydep obnagaeTt [OBONLHO pABHOMEPHOR AHX
B nonoxeHuy kpoccoeepa «200 My, B MHbIX nonoxe-
HURAX perynaTopa 4acToTel pasaena AHX umeet cune-
HbIlA 3aBaN Ha YacToTax Bellwe 80 My. Cabeydep nmeet
HWXHIOO pabodyio YactoTty 23 'u, u ero KHW He npe-
BuiLLaeT 2% B nonoce JYactoT 30...180 My. Ha 6onee
BbICOKWxX yacToTax KHU peako pacreT no 4% v Bonee.

DyHkumMn. MMeoTes CTaHIapTHLIE PerynaTops
FPOMEKOCTH, YACTOTH CPE3A KPOCCOREPA, Nepeknioya-
Tens ¢asw. Cabrydrep MOXHO NOAKNIOYATE KAK K Bbl-
x0ay YM34, Tak 1 K IMHERHOMY BbIXOAY.

KoHeTpykuma. VCNone3yioTeA OAWHAKCBbIe N0
paamepam Hebonswue catennutHele AC ons dpoH-
TanbHbiX W TbINOBLIX KaHanoB. B atux AC ncnonbayer-
¢ No ogHor BY u HY/CH ronoeke v ¢pasonHeepTOp.
TpK 9TOM KOHCTPYKTUBHO 76 MM HY/CH grHammk n
19 mm BY ronoeka cobpaHbi B eaUHLIA MOOYNL. IT0
NoMOraeT PaclUMPUTb 3BYKOBYIO GLEeHY komrnekta. AC
UEHTPaNbLHOD KAHANA MMEET ABa PacnoNOXeHHBIX Ha
nepeaHei naHeny nopTa dazouHBepTopa. B cabey-
depe 200 MM MHAMKK YCTAHOBNEH HA OHE, a Ha ne-
pefHIoK NaHenb BeIBEAEH NOPT Ha3sOMHBEPTOPA.

OcobenHocT. [TNOX0 3BY4YUT HA MANOK K Ccpea-
Hel rPOMKOCTY. XOPOoLWO NOAX0ANT ANA CUCTEM O0-
MALLHEero KMHOTearTpa, Ho AAI0X0 NS NPOCHYLUIMBAHUA
MY3bIKW.

Cadanz Wave-551 SET/BD Sub

3ByyaHme. HeeblCOKOro kavectea. Myabika 3By-
4ynt co cnaboid feTannzaumeid. C NoBbLILLIEHWNEM MPOM-
KOCTH cafBydep HaYUMHAET MCKaxaTk 3BYK, BHOCA B
Hero CBUCT. BOKan 1 rof0c akTepos B BUAEOGUAbMAX
BOCMPOW3BOOUTCH HEYETKC,

AYX LueHTpanbHbix U ppoHTanbHbIX AC OTIMMaETCH
3HAYNTENBLHOW HepPaBHOMEPHOCTLID (Okono +10 ab),
ocobenno B oBnactu 4...10 Ky, 4T BECbMA HEDRaro-
MPUATHO CKA3bIBAETCA HA 3BYYaHMM KOMAnekTa. Eule
OOMH HeQOCTATOK YNOMAHYTEIX AC — BbICOKWA KHW {Bo-
nee 3,5%) 8 o6nacTu vacTtot 7... 10 klu.
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 syAuo-smaso.

Cabeydep uMeeT HWXHIOID pabouyio 4acToTy
27 Tu, v ero KHW He npeBbiwaeT 2% B nonoce 4actoT
Bblwe 35 .

DyHxm, MpeayCMOoTpEHA PErynMpoBKa 4acTo-
Thl Cpe3a KpOoCCoBepa W rPOMKOCTHU. Ha ThINbHOR
naHenu cabeydepa UMEeKTCA NMHEAHMIA BXOA, 1 ne-
PeKMOYaTens PEXUMOB MY3blKa-huneM.,

Koncrpyxumsa. Hatop nmeeT HeoGhiuHbIA on3aiin
C pucneHbiMn NepenHuMm Nadenamm AC. HY ronos-
K& GPOHTANBHBIX M3NYYaTENEA PACNONOXEHA Ha Bo-
KOBOW cTeHke aTux AC. Ha 3a0Hel CTeHKE A0CTATOYHO
rabapuTHbIX GpoHTansHbIX AC pacnonoxer GasounH-
BepTop. Bo GpoHTANBHEIX M LEHTPANLHOH AC UCNOAb-
sylotca no ase CHY ronoBkyu, Mexay KOTOpPbIMK
yctanoeneH BY nanyqartens.

Teinosele AC HEBONELLWMX PA3MERCE COAEPXaT ARe
ronosku: BY n CYH.

Cabeydep ocHaWEeH perynarapamMm rpoMKocT U
4YacTOTl pasgena v veeT Ga3oMHBepTopP Ha 3aaHer
CTEeHKe.

OcobGendocTi. Cnabas guHamnka 3By4aHna U He-
YeTKOEe BOCINPOU3BEAEHME BOKaNa.

Wharfedale Vardus Power set 5.1
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3eyuanme. Xopolwero kasectea. Komnnekt ne-
MOHGTPUPYET HE TONLKO ryBokuil Hac, HO N LLUKMPO-
KMIA OMHAMWUYECKUA OMana3oH 3By4aHWs, a Takxe
NpaBuNbHLIA TOHANEHBIA Bananc. MNpu paboTte B co-
CTarRe AOMALUHEro KMHOTEaTpa KOMMNEKT nokasan
yBeauTensHble cneusd ekt M XOPOoLUYID noKanaa-
LIM0 UCTOHHUKOM 3BYKa.

MpoHTanbHble AC umeloT HUXHIoK pabodylo ya-
cToty 48 U, — 370 xopowo. OgHako AMX atux AC nu-
HEelHa TONBKO NPW ManLIX Yriax npocnylwveaHns. Npu
yrnax npocnyiuveadus bonee 20° npoucxoauT 3asan
BY na 10...20 gb. KHWX konebnetca B npeaenax
1...1,5%, oQHaKo gaeT pe3kuia Bchneck Ao 4% Ha Ya-
croTax okono 10 ki,

AYX AC uenTpantHoro kaHana mMeert AMX ¢ npo-
Banom Ha 6 ab B aranasone sactot 300 Mu...1 kI,
(pw yBenuu€Huu yrna npocnysadns A4X atoi AC
CTaHOBUTCH KpanHe HEPaBHOMEPHOW. KHW He npesbi-
waeT 2,5% B paboyemM AManascHe 4acToT.

Cabeydep vMeeT HWXHION pabodyio 4acToTy
25 Ty, v ero KHA He npesbilwaeT 2% B NONOCE 4acToT
sBbiwe 40 INu. OpHako Huxe 40 'y KHW pesko yeenu-
YMBASTCH M NPeBbILLAET 5%.

hyukuun. NpegycMOTpEHK! CTYNEHYATAA perynu-
pOBKA 4acTOTel CpPe3a KPOCCOBEpa v PEerynarop
MPOMKOCTH. ECTh Takke perynatop ¢assi  NMHERHbIN
M BbLICOKOYPOBHEBHIA (Ons noakmoyeHus Kk YM34)
BXO4bl.

KoncTpyruna. 09 NOJaRNEeHUA CTOAYUX BOSH B
KOMNAEKTE MCNONE3YIOTCA KOPNyca, MMeKoLWwme B ce-
yeHuu hopmy Tpaneuun. B komnnexkTe Mcnonb2yioT-
ca BY ronoBku C TK@HEBBLIM KYNonom c pabodqeid
nonocok 4actot A0 25 k. B HanoneHbix ppoHTans-
Hbx AC ucnonbayTea 3 anHamuka v NACCUMBHbIA pa-
AWaTop, BHELWHE QUYeHb NOX0oXniA Ha HY guHamuk. BY
ronoska yctaHosnexa s sepxHed vactn AC. B AC ot1-
cyTcTByeT dhaszouneepTop. AC LeHTparbHOro KaHana
camMan koMnakTHas B Habope. B Hell ycTaHOBREHb! 2
HY/CH ronoexkuv u mexay Himn BY nanyyarens. B aToi
AC vCnonb3ylnTca AMHAMWUKN APYFOro TMNa C MEHb-
wum auddy30pom, Yem B AC PPOHTANbHLIX KAHANOB.
ToinoBeie AC MMeIoT BOBOMBHO BHYWINTEALHLIE pasMe-
pbl, TO3TOMY HEMMOX0 BOCNPOU3BOOAT BEPXHWIA Baco-
Bt perucTp. 3t AC nmeloT ¢a3oMHBEpPTOR Ha
nepenHer nadenu. CabBydep 0CHaLLEH AUHAMWKOM
c andy3opom grameTpom 254 Mm, 4To abecneydn-
BAET XOpouwlee rocnpouseeaeHue Gacor. AuHamuk
PACNONOXeH Ha HUWXHEe cTeHke cabeydepa, Tam xe
UMEINTCA gga NopTa ¢pa3zouHeepTopa.

OcobeunocTn. Xopowuve Gacol. Bbipasntens-
HOE 3By4aHUe Ha NIBOR rPOMKOCTH,

Mission MV

3eyuanme. CpedHero kadectea. Xopolue Gachi.
QaHako 3By4aHuio He JocTaeT aeTanm3aumn. B 1o xe
BPEMA DEMOHCTPUPYETCA TOHANBHO NPaBULHOE 3BY-
YaHWe NPakTUYECK BCeX My3bika/lbHbIX WUHCTPYMEHTOR.

PpoHTanbHble AC 06napaloT poBHOR AHX npu
yrax npoc/yiumeadus menee 30°. HvokHsn patoyas va-



cToTa cocTaenaet 56 'y, — 310 oueHs xopowo. OaHa-
ko KHW He npesbiwaeT 1,8% TonsKo B Nonoce 4acToT
0o 10 kf'U. 3aTeM OH pe3ko pacTeT Ao 5% v Gonee.

AYX bpoHTanbHOW AC KpailHe HEPABHOMEPHA Mpu
mobbix yrnax npocaywueasua. Mpr BonbLIKMX yraax
npocnylMeEaHus HabaaeTes Takke 3aran BY. KHA
mMenee 2% TONLKO Ha 4acToTax HWxXe 4 K. 3aTem oH
Bo3pacTtaer 0o 5% un 6onee. Cabpydep komnnekra
MMEET HUXKHIOKD PaBoMyIo 4acToTy 65 MU, 4TO XyxXe, 4eMm
y GpOoHTaNLHLIX AC. T.e. NpK OTKNIOYEHHOM cabeyde-
pe 6ackl KOMMNEKTA HE CTAHYT 3BY4aTh XyXe.

Cabeybhep MMmeeT kpaiiHe HeNMHeRHyIo AHX, a Tak-
*e KHW, npesbiwaowmii 4% Ha yactotax Huke 70 M,

PyHkuMn. [penycMoTpeHsl CTyneH4aTas perynu-
POBKA HACTOThI CPe3a W MNABHbIA PErynartop rpoMKo-
cTn. Mmeetca nepekniodatens ¢azwl. Cabdesydep
MOXHO 3aMUTaTh Kaxk No NMMHEMHOMY BX0AY, TAK W C Bbl-
xona YM34.

KoncTpykuua. Kopnyca scex AC npamoyrofibHbe
M OKNeeHbl TEMHOW NneHkoil. MepeaHwve NnaHen Bcex
AC BbINonHeHb M3 nhactuka. Bo sBcex AC npumene-
Hbl BM ronoBKK ¢ TKaHeBLIM Kynonom W HY/CY ronoe-
K1 ¢ ByMaXHLIM ouddy3opomM. CpoHTansHble AC Tvna
MV-6 MMEIOT HAaNONLHOE UCMNONHEHWE U OTNMMEIDTCH
JOBONEHO 3HAYUTENBHLIM OOBLEMOM, 4TO NO3SUTUBHO
CKa3anock Ha Ux 3sy4aHun. B HUX ucnons3yeTca oa-
Ha BY v ogHa HY/CH ronoska, a Takxe dpazovHeep-
TOp Ha 3aaHen cTenke. AC UeHTPAanLHOTO KaHana Tuna
MV-C — HebonbLuas, B NCNOAHEHWN «3aKPbIThIA ALLMK»
¢ BY ronoexkoin, pacnonoxenHoi mexay ngyms HY/CH
nanydqarenamn, Toinossle AC tnna MV-2 nmeiot He-
Bonbwon obbem, cogepxar ogry B4 v oosy HY/CH
ronoexy (¢ anpy3opoM MeHbLLE, YeM B OCTaNbHbIX
AC komnnekra). B atux AC Ha nepefiHeid naHeny pac-
nonoxeHsol Aea nopra dazouHeepTopoe. Cateydep
Tuna MY-AS ocHaweH HY auHamMukom ¢ anddgyaopom
250 MM 13 Bymarw. [lga nopta $asouHBERTOpPa Ha
OHuwe cabeydepa. OpraHsbl yNpaBneHus BblHECEHbI
Ha 330H1010 CTeHKY cabeydepa.

OcobennocT. Xopowwid Bac, HO NNoXasa NoKann-
3aUmMs UCTOYHUKOB 3BYKA «CMa3biBaeT» paboTty KOM-
NjeKTa B COCTaBe AOMALLIHEro KMHOTeaTpa.,

Sven HP-880T/HA-685W

Beyvanmne. Xopoulero kadectea. M cabeydep, n
PppoHTanbhble AC AEMOHCTRUPYIOT MyBOKUA, NOUATHEIA
6ac. 3BY4aHUE OTIMHAETCA XOpOoLweid MHAMUKOR. AC
KOMIMAEKTA O4EHb XOPOLUO NEPEAAINT cneusdpPeKTol B
BMOSOMMNEMAX, OOHAKO OTNUHAIOTCA HE CANLLIKOM YeT-
KOW AeTanM3aumeil UCTOYHWKOR 3Byka. KoMnekT xopo-
LLIO 3BYT HA cpeaHein 1 6onbLUOR rpoMkocT. Ha manon
MPCMKOCTH 3BYK CTAHOBUTCS YNPOLLEHHbBIM — €MY HE XBa-
TaeT NPO3PayHOCTH. 3aMETEH HEKOTOPLLA aehunumT BY.

DpoHTanbHbIe AC MMEIIT Maakyto AHX Npy yrmax npoc-
nywimeaHus meHee 30°, KHU y Hx MeHee 2% B nonoce 4a-
croT65 ... 3uwm2...3,5 % e nonoce yacToT 3...20 kL.

AYX AC UEHTPanLHOro KaHana oTNM4arTCH XOpo-
Wed paBHOMERHOCTBIO NPWU YFAax NPOCARYLMBAHWA
meree 20°. KHW AC konebnetca ot 0,8 0o 2% Bo BCem
pabovem Anana3oHe YacToT.

Cabeydep umeeT HUXHIOK PAdoYylo 4acToTy
351u, v ero KHW He npesbiwaeT 3% B NONOCE Y4aACTOT
Bblwe 35 Iy,

DOyukumu. (peaycMOTPEHB PENYNATORbE: YACTo-
Thl Cpe3a KPOCCOEBEPa, MPOMKOCTY, 2 TAKXKE TIepeKlio-
yatens ¢asbl. Cabeydep MOXHO NOOKMOYATbL Kak K
JIMHERHOMY BXOAY, TaK 1 K YM3Y.

Konctpykuus. Bece AC komnnekTa NoKpLITH 10Po-
IMAM TEMHBIM POSNbHBIM NAakoM. Kopnyca AC ¢ppoHTant-
HbiX W ThINIOBbIX KAHEUTOR UMEIOT CKPYTTIEHHYD (OPMY.
dpoHTaneHsie AC HanoNsBHOMO TUNA BhINOJHEHb! Mo
TPEXNONOCHON CxeMe. B HUX NCNoNbL3yeTea no oaHoA HY
1 BY ronoske 1 2 CH ronoeku, Mexay KOTOpLIMA 1 yCTa-
HoBNeH BY wanyuatens. Ha 3apHeit creqke AC nmeet-
cH ABa noprta ¢dasoudseptopa. AC LEeHTPaneHOro
KAHANA BbINOHEHA B 3aKPLITOM 0 OpMNEHUM M COAED-
xut ogHy BY m ogny HY/CH ronoeky. AC TbinoBbix Ka-
HANOB MMEIOT NOJIOYHOE UCMONHEHNE W TAKKE COOEPXAT

no ogHoit HY4/CY 1 BY ronoeke TOro e tuna, 4to n
ocTanbHble AC koMnnekTa. Cabeydep MMeeT ConvAaHbie
rabapute! U Bec. MopT HazoMHBEPTOPA U OpraHkl ynpa-
BNEHUS BoIHECEHBI Ha 338H1010 NaHent cabsydepa.

OcoHenHocTH. Xopowwi Hac. HekoTopoe ucka-
XEeHUe TOoHaNbHOro BanaHca, OCOOEHHO Ha Manoi
rPOMKOCTM.

{ [lponomkenrue cneqyer)

()

AYANO-BHAEO

BbICOKOKAYECTBEHHOE 3BYKOBOCTPOM3BELEHME
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NMomexonoaaensiowme GunbTpbl AN AYANO- U
BMACOANNApPATypbl U OPUCHON TeXHUKM

A.l. 3ui3oKk, r. Jlyuk

B Hatwe Bpems, Kax M Kkorga ocTpo BCTa-
er npobnema INeXTpOMArHATHOH COBME-
CTMMOCTH PafuoO3AeKTPOHHLIX CPEACTS.
(P3C). Konnuyecrso NOGKMOYEHHbIX K 318K~
TRpoceT PIC HeyMonnMo BozpacraerT. [Ipo-
6nema ycyrybnserTcs eile u TeM, 4To MHOrme
P3IC nomxubi (pyHKUNOHNPOBATE OQHOBPE-
MerHO. Kak npasuno, Ha BONXKHOM ypOBHE
3TOMY BONMPOCY MHOIO BHUMAaHWA yAendaer-
cq npogeccHoHaANLHLIMK paspaboTynKam.
Onnako ganexo He BCerga [OCTNraeTcs xe-
naemsiii peaynsrat. B GbiToBbIX YCNOBUSIX
CHUTYaLMA ewye xywe. Ecan xe NPpuHaThL BO
BHUAMAHNE elie U NTNaYeBHOe COCTORHME Ha-
LUMX TRHWEA INeKTPOonepeRaYH, To 4ansHed-
WwHe KOMMEeHTaPNH CTAHYT HEHYXHbIMMY.

MpeaonaraeMmbiit ceTeBON PUALTP
B 3HAYUTENEHOH Mepe No3BONsAET
«QTCTPOMTECH» OT B3AMMHOIO BNUA-
HWA NOMEX «aNeKTpoceTb — P3C —
anekTpoceTb». OH cobpaH 13 aocTy-
NHLIX JETANE ¥ HE HYXOAETCA B
HAN2XUBAHVA.

Bzatbes 2a caMOCTOATENBHOE
N3roToBNeHKue ceTeRoro puneTpa
aeTopa NobyauAo HECKONbKO
obcroaTenscTB. [pyn BKAKOHEHUIK
cucTeEMHOro 6noka KoMNeloTepa
NPOUCXOOUNO PE3KoEe YXYAWEHWE
KavectTea npocmorpa TB naobpa-
xeHwnA. Nporcxoauno ato cpa3sy
Ha HECKONbLKAX KAHANAX OAHOBpE-
MeHHO. CurHanel oT TB kananoe
«MHTep» (9 4acTOTHBIA KaHan},
«1+1» (4 yacToTHLIA KaHan) wn
«¥T-1» {2 4aCTOTHbIA KaHan), Be-
wawmx 8 ananaasove MB, cpasy
CTAHOBWUIWCH CUNLHO 3alLyMNeH-
HbiMu. LlBeTonepepava cunbHo
HapyLUaNachk wnn ucyesana non-
HOCTbIO. Xyxe Bcero neno ob-
ctoan0 ¢ TB kadanom «YT-1».
CunbHLIA Myap cHuBan CTPOUHYIO
1 KAQPORBRYIO CUHXPOHU3ALMIO, 3TO
66110 ML L «<NEPBORA NACTOUKOR».
MoMexn KakimM-TO OBPA30OM CTanm
NPCARNATLCA W B NPYTUX TENEBWN-
30pax, pacnNONKEeHHbIX HA 3Ha4N-
TENBHOM OTOANeHWH OT AAHHOMD
KOMMbIOTEPA (0ECATKM METPOR).
Mo-Ha4vany Bce MOXHO BbIno cnn-
caTb TONLKO HA KOMHATHYIO aH-
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TeHHy {TUNOBAas «MOALCKAN BCE-
BONHOBKA»). A3MeHunu ee mecTo-
nonoxeHue. beccnopHo, cntya-
UWA HECKONbKO M3MEHANAcChL B
nyqwyy ctopody. Ho ot 3awy-
MNEeHHOCTHW un3obpaxeHnn wu3-
DaBuTbCcA He ynaBanocCe. Bee,
Ka3anocb B, COKPLITC B paame-
LWEeHWH AHTEHHbI B NOMeLLeHWN.
OpHako TeneBn3opkl, paboTaw-
Wwwe B APYrom NOMELWEHNHA, K TO-
MY XE HA HAPYXHYID AHTEHHY,
CTpaganu NOxXoXnmu npobnema-
MW, NpaBaa, HE B TAKOW CTENEHN.
M npoucxoguno 2310 Ha Tex
Xe «3nonony4Heix» TB kadanax.
Npuyem, xak TONLKO OPrTexXHuKyY
BbIKMIO4anu, kadecrtse 1B wn3o-
HpaxeHna CcTaAaHOBUNOCHL HOP-
MajbHbIM. BbinKM NposeagHbl K
OpYyrve 3KCNEepUMENTLL:

— aHTEeHHBI NePEHoCUNY;

- MecTo pacnonoxeHust TB
NPUEMHWKA NSMEHANW;

— NLITANVCE UCAONBL30BATL 3a-
BOACKNE CETEBbIE «PUNLTPRI»,

3asoackue ceTeBbie «bunsTpLI»

06 3Tux punsTpax obasarens-
HO cnegyeT HEMHOTQ pPaccKasaTh.
MpuoBpeTannce HeCKDNBKO pas-
HbIX YORMHUTENEW, UMEHYEMbIX Ce-
TEEbIMY DUNLTPaMK.

Kak yonuHATEN OHKW eLLe MO-
rnn pabotars. [Mpasga, 1aMm wc-
NONL30BAHL HACTONBLKO XKECTKWe

a31ATCKME NPOBROAA, YTO NOAL3G0-
BATLCA UMK ¥ HeyaoBHO, M ONACHO.
JoBonbHO GbLICTPD KOHTAKTHI
BHYTPM Takux «bUNETPOB» pacLua-
ThIBAKTCA, U NpoOUCXoanT pasban-
ThiBaHMe coeluHeHuin. Bckope
nMeeT MecTo nogropaHue. Kak
W3BECTHO, FOPWUT TaM, rNe NAOXON
KOHTAKT, rae rpeerca.

Jdanblue BeINO euwe Becenee.
Pa3bopka HECKONbKWX Takux
«DUNLTPOB» NOKA3ana, 4To Tam
HET HMKkaknx GURLTPOB BOOGILE.
Tonbko B OAHOM N3 HAX NPOU3BO-
AUTENDb YOOCYXKUNCA YCTAHOBUTH
MmanorabaputHeln Apoccens. OH
HAMOTAH Ha KON BLIEBOM CEPAEYHN-
ke. Ha xopnyce 3T0oro gpoccens
YKa33aHa WHAYKTUBHOCTL 2,2 MIH.
Apoccent 3anMT KOMNayHaO0M CK-
HEro useTa. M HeT paaoM HUKaKNX
NOMEXoNOAABNAKLLKX KOHOEH-
cartopos! 1 310 OAWH 13 «HaMnyy-
WKUX> CETEBLIX (PUNBTPOE B LLEHO-
BOW kaTeropun gopoxe 15 USD.

B Takux yonnHUTensx-«puisT-
pax» KMEeTCH KAABULLHBIA BBIKIIO-
4aTens NUTaHWs, NOACBEWIBAEMbI A
MWHWATIOPHOA HEOHOBOM NaMNoYy-
KOW. KcTaTtuy, 3TOT BbIKNKOYATEND -
NepBbLId KAaHAWAAT Ha BbIXOA, M3
CTpoA. OH HEHAAEXEH C MEXaHK-
HECKOW TOUKM 3pEHKA,

Bor muwb vacTts npobnem, no-
6yaAMBLIKX ABTOPA AAHHON CTATEH
B3ATLCA 3a COBCTBEHHOE U3roTo-



BNEHWE NPOCTOro B MCNONHEHWK
ceTeroro gunLTpa.

Cxema ¢dwunbTpa nokKasaHa Ha
puc.1. Ana noBbileHHoN addek-
TABHOCTW OH BbINONHBH JBYX-
KackagHeiM. OT MHOMMX ApYyrux
GUNBTPOB ero CTAKM4aeT ToT akxT,
4TO KaTyLLUKK HUNbLTPE KaXA0ro 3ee-
Ha pasmeleHbl Ha obem MarHu-
Tonposode. HWKakux cTepXHeBbIX
MarHUTONPOBOOAOR HE NMPUMEHSNN,
Bnaropapa MarHUTHOR CBA3U MEX-
Ny oBMOTKaMU, NPOUCXoauT Bonee
CWNbHOE NOAABNEHNE HN3KOYACTOT-
HOW CUHGpA3HOW NOMEXK, KOTOopasd
HaBOAUTCS OAHOBPEMEHHO Ha 060-
VX NPOBOAAX KATywek. 30eCh BaK-
HO ofecneynTb OTMEYEHHYID H3
cxeme (Toukamn) GpasnpoBKy 0BMO-
TOK, Kpome TOrQ, TpebyeTca v crum-
METPUHHOCTb BLINOAHEHWA 0BGeux
oBmoTok. KoHaeHcaTope! C1, C2 n
kaTyuwiku L1, L2 oTeeyaroT 3a nopa-
BAEHWE GCaMblX BbICOKOYACTOTHLIX
nomex. Yactorwl ae 200 klu noaa-
BASIOTCA KaTywkamu L3, L4 u
ocTansHLIMKW KOHAgHCaTopamin. Ka-
Tywkn L1 n L2 HamoTaHbl BABCE
CNOXeHHLIM MPoBCAOM TuNa
N3NWO-0,63 n copgepxar 2x25
BUTKOB. Mcnonb3oean HpPOHEBOH
mardutonposog 622-2000HM1.
WMHOYKTMBHOCTS KaKAOA KATYLLKK
npeewitiana 120 mxlMH. WHayk-
TUBHOCTE WMIMEPANAChL YHUBEp-
canbHoiM npubopom LP235. Hec-
KONBKO COXHEE AOBENOCH C U3ro-
TOBNEHWEM BTOPOI Napb! KaTyLLEK,
Katywku L3 u L4 HamoTaHe!l ABOH-
HeIM nposogomM M3NLUO-0,63, wu
kax,naa obMoTKa comepxuT No 87
BUTKOR. KaTywkn HamoTaks!l Ha LU -
06pa3Hom GeppuTOBROM MarHu-
Tonposoae (LU12x14). Mapka dep-
pWTa Ha Cep/ievyHVKE He NpVYBeaeHa.
Mony4eHHan MHOYKTUBHOCTb Kaok-
oo obMOTKW CoCTaBnana noMvTH

20 MIH (19,6 MIH). Nepea BbinonHe-
HWUEM 3TON OOMOTKN U3roTOBNANCA
CaMoOenbHbLIA Kapkac M3 3NeKkTpo-
KkapToHa. Bo wabexaHwe apapuid-
HbIX HEWTATHLIX CUTYAUMIA B CXEME
YCTAHOBMNEH TAKXKE AepxaTenks npe-
O0XpaHnuTens ¢ npeaoxpaHuTensm
Ha Tok 10 A,

O KoHaeHcaTopax

3T0 o4eHb OTBETCTREHHLIE 21-
8MEHTHI B AaHHON cxeme. MNockonb-
KY HE CYLLEeCTBYET WCMOMHEHWS
manorabapuTHbIX KOHOEHCATOPOB
TMna KCO emkoctbio 0,01 mkd
500 B, ucnons20BaHO Napannes-
HOE COeAVHeHWe KOHAEHCATOROoB
MeHblleln emkoctn — 4700 nd
500 B (C1-C4). KoHgeHcaTopb! TH-
nos KCO HecnpocTa nonb3yloTcs
Xopowen penytaumen. KOHAeHCa -
Top C5 — GrNbTPOBON TENEBN3MOH-
Hetit Tuna K78-2 Homuranom 0,1
1nn 0,15 Mxd. 3710 Takxe O4eHb Ha-
AEXHbIE KOHASHCATOPLI. [TpakTuka
3TO NOATBERXAANA MHOrOKPATHO.
OHu cneunanbHO PaspaboTaHb oJjis
NOAABNEHNS UMIMYNbCHLIX NOMEX
B TENEBU3NOHHOWA TexHuke. Bno-
CnefcTBMM TaHOeM M3 OBYX MOC-
negosaTenbHO CoefWMHEHHBIX KOH-
pencatopos C8 1 CY rakxke Bein 3a-
MEHEH OOHMM 3K3eMnnapoM K78-2.
YCTaHOBKa YeThipex anemMeHTos R1,
R2, C6 v C7 nosgonseT pelunTb
HECKONbKO 330a4 GAHOBPEMEHHO.

Bo-nepssix, cHATh npobnemy
novcka {AeduunTa) BLICOKOBONE-
THOMG U KpYNHOrabaprurHOro KOH-
Aexcaropa (0,5 mkd 800 B).

Bo-810pBIX, NOBLICUTE HAOEX-
HOCTb «BaTapen» KOHAEHCATOPOR,
COEQUHEHHbBIX NOCNeaoBaTeNbHO.

B-1pereux, Gnarogapa ypagHu-
BAIOLWIMM PE3UCTOPAM HE TONLKO
BbiPABHWRAETCA HANPAXEHWE HA
KoHpeHcaTopax. rNocne cny4anHe-

FO CONPUKOCHOBEHWUA PyKaMn K
BLIBOAAM OTKIIOHEHHOr0 CT NUTaK-
el cetn 220 B/50 My punetpa uc-
KNOHAETCH KPATKOBPEMEHHRIA, HO
Bone3HEHHbLIA yRap anekTpuie-
Ckum TOKoM. Bnaropaps HanWumio
JaHHbIX PE3VCTOPORB BCE KOHASHCA-
TOPEl B CXEME 0OKA3biBAKTCH Obi-
CTPO paspsxeHHbiMK. Bee kaTylkm
ADMKHA UMETb OOWHAKOBYID WH-
DYKTUBHOCTb.

OT1 xonbueeblx GeppUTOBbLIX
MarHMToNpoOBOLACE B OAHHOR CW-
TYauuu CTKa3anmcb TOABKO N NpW-
YMHE MINVLLIHERA PYTUHHOR paBoTst,
uTOBbl HE CKPYIMATL OCTPLIE Kpast
PeppuToBLIX NTOBEPXHOGTEN, HE
MYSWUTBCA C TPYAOEMKOR 1 0AHO06-
PA3HOIW HAMOTKOR 0BMOTOK M T.0.

KonaeHcaTopbl MOXHO npu-
MEHATL ¥ Apyrux Tunoe. OaHako
KOHOSHCATOPB! YKA3AHHbIX BLILLIE
TWNOR 3apexomMeraosann cebs
O4eHb HAJIEXXHO BO MHOTMX CUMTYa-
uuax. No3aToMy UM 1t OTAANW Npe-
NOYTEHWE.

Bce 6e3 UCKIMOYEHWUA KOHOEeH-
caTtopsl MPOBEPANNCE HA BENUHU-
HY BbIOEPXNBAEMOro HaNPAXeHWs
(cBOeOBpa3HbIM METOAOM Hepas3-
PYLAIoWLIera KOHTPONSA, NPV MasbiX
TecTupyemelx TOKax). KoHAageH-
caTopbl C6-C9 emkocThio 1 Mk
400 B Tuna MNT-96.

A4 kpenexa GeppUTOBLIX U3-
Aenuii K nnate MeTannu4eckue
DETANN HE MCNONLICBANA COBCEM.

MpuMerancys crapeld Npoee-
PEHHbBIA METOL: HATKN Ha KNet0.

Kak W3ReCTHO, KOHCTPYKLMK Y4a-
W BCEFO 3aKaHYMBAKTCH TaMm, [Re
Ha4MHalTCA paboTel HAA Kopnyca-
mu. flnata ¢ punsTpoM Obina pas-
MeLLEeHa B NYCTOW METANNMYECKOM
Kopabke Wa-nogd pacTeopyUMOro
koge. Buewnnid Bng bunstpa no-
KasaH Ha ¢oTOo.
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3MEKTPOHUKA K KOMNLIOTEP.

AByXAnNANA3OHHbIA YACTOTOMED

A. KameHckvii, r. 3enenorpag

JlanHoe ycTposiicTeo npeAcTagaseT coboli AByxAMana3oH-
HBINA YAaCTOTOMED C MUAKOKPUCTARNHYECKHM MHONKATOPOM.
Ero npeumyliectsa: wMpoKuii gManazod n3mMepaemMeIX
yacror (or 1 [y go 960 Mry), mansie pa3mepsl W BeC, Npus-

JeKaTENbHbIA BHELIMNA B,

HYacroromep moxet 6biTb UCNONLIOBAH B KAYECTBE y3na
panuomobnTenbcKoii annaparypst, Ao Kak oTaEAbHOE M3 -

MepHTensHoe YyCTPOJCTBO.

TexHuuecKue XapaKkTepncTUKA

Hanpsxenwe nutaHws 9.158
OTHOCUTENLHAR NOTpeLl -

HOCTb U3MepEHNs e Bonee 0,001
Pabo4an TeMnepaTypa okpy- +10.4+55°C
xalowen cpedk
HW3KOYACTCTHLIM BX0A RHK 50 Om
anazoH paboymx BXoa- 0.5 8
HbIX HANPFKEHMIA
Yacrota curiana 11Tu..32 My,
BbicOKGHACTOTHBIR BXOA R 50 OM
[1anasoH BXOOHLIX HANPA- 0158
KEHWNA o
YacToTa CurHana 0,5..960 MI'y

BHetuswid BUO, ABYXAWMANIIOH-
Horo YacTotomepa BM8010 noka-
3aH Hapmce. 1.

Onucanve cxemsl 3NEKTPU-
YECKOW NPUHLMNUANBHOR

Cxema anexkTpuyeckan npwH-
UMNNaNEHAA ABYXKaHANLHOID Ya-
CTOTOMEPa NOKAa3aHa Ha prc. 2.

MNepeveHt 3NEeMEeHTOB 3NeKTpY-
HeCKOM CxeMbl NpuBeaeH e Tabnuue.,

Onucanwe paGoTbl y3noB va-
cToToMepa
CucreMa Ha kpucranne
OCHOBHBIM 2NEeMeHTOM 4ac-
TOTOMEpA SBNAETCH MMKPOCXEMa
IC4 - cuctema Ha kKpucTanne
CY8C27543-24AXl ¢punpmut Cy-
press. bnarogapa Hanuyui cre-
LUANU3UPOBAHHBLIX BCTPOEHHbIX
uUMpPOBLIX U aHANOroBLIX BAOKOB,
DAHHAsA MUKPOCXEMA IErKo peann-
3yeT cnegyowme GyHKUMK:
¢ BEIHMCNEHWE YACTOThHI MMITYNBCOR,
nocTynarwux Ha exoasl P2.2 (HY
kaHan) v P2.0 (BY kaHan);
*BbiAa4a ONOPHbLIX HanNPaXeHWid
onsi komnapartopa (P0.5 - BY ka-
Han, P0.3 — HY kanan);
*06paboTka No NPepbLiEaHNIO HA-
XaTuil KHONOK ynpasnexsna K1-
K3;
synpaeneHune XXKM nHgnukatopom.
TakTupoBaHue MUKPOCXEMbI
oBecne4unBaeTCs BCTPOEHHLIM Bbi-

KoHpeHcatoph)

22 n® NPQO 508 0603 2 6,C8
1000 n@ SOB 0603 2 (3, C4
0,1 M@ 50B 0603 6 1, 5,07, 12
ECAPSMD 47 /16V 0605 105C 1 n
ECAPSMD 47/25V 0605 105C 1 10
Mukpocxema CY8C27543-24AX] 1 IC4
Mukpocxema MAXIEZEUA 1 1C2
Mwkpocxema MC12080D 1 11
Crabunuaatop nurakma MC7805CDT D2PAC 1 1C3
KHonka raktoBas SWT-34 3 K1-K3
KKAWHIB02D-TML-CT + Pazsem PLD-16 + PBD-16 + PLS-3 + PBS-3 1 LCD2
Pezncrop

510m 5% 0603 1 R3
51 0Om 5% 1206 2 R4, R6
100 Om 5% 0603 2 R1, R2
6,2 kOM 5% 0603 1 RS
Lwronst

SMA002 1 vin
Lotk BAT545 1 V2
Pazbem DIK-02A 1 XS3
Pazbem SMA 2 K51, X52
KBapuesbln pescHatop KX-3275T 32.768 kHz 1 7Qn
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COKOYECTOTHLIM FEeHEPATOPOM, UG-
MONBL3YLIMM B Ka4eCTBE OMNopb
BHELLIHWA 4ACOBOW kBapy, ZQ 1.

Muranne

MuTanue ycTpoMCTEa NoaaeTcs
yepes pasneM X33, Npr aToM Anes
VD1 3awmwaeT 0T Nepenoniocos-
k. Mukpocxema nuHeiHoro crabu-
nusaropa IC3 noHuxkaeT BxogHoe
HanpsxkeHwe Ao pabouero 5 B, a
KepaMUiYecKUe M 3NEKTPOAUTUYE-
CKne KoHgeHcaTopel obecnevusa-
10T HE0BX0AUMYIO DUABTPALMIO A5
HanexHo# pafoTel YCTPOWCTEA.

Komnaparop

Komnapatop IC2 o6ecneynsaet
HeobxoauMble XapakTepuCTUKU
GPOHTOB CUMHANOE ANA NPaBWIb-
HOW COpPabOTKM WX CUCTEMOI Ha
kpuctanne. lpn 3ToM ana kaxno-
r0 BXOOHOM 0 KaHana ncnonb3yerTcs
coOCTBEHHOE ONOpHOEe Hanpaxe-
HWE, HACTPOUTL KOTOPOE MOXHO
Toneko AnA HY kaHana. Ana BY
KaHana OnopHOEe HanpaXeHue
hrKCUpOBaAHO U ONPEaeNAeTCH Xa-
pPaKTEPUCTUKAMK MUKPOCXEMbI 0&-
nutens. lononHuTensHo Ha Bxone
HY kaHana npymexeHa cxema 3a-
LWMTLI HA oCHOBE peaucTtopa R1 1
cBopkun anoaoce Wotkun VD2.

BhiCOKOYaCTOTHBIA ASNUTENL

L5 BBIMUCNEHUS HACTOTh CUT -
Hana, noctynarowero Ha BY kanan,
NPUMEHEHa MUukpocxema IC1 - pe-
natens ¢ ko3dgduuneHTom 80.
BxogHoe conpoTueneHue BY Bxo-
[a ¢TaHaaptHO v paeHo 50 Om.

XKKH

Ky OokOKpUCTINMYECKMIA NHOM-
katop LCD B 2-CTpoYHOM pexumMe
otobpaxaeT pasnuuHyid nudop-
MaLMID; BXOAHDBIE YACTOThI KAHANOB
W MEHIO, B KOTOPOM BO3MOXHO Ha-
CTPOWTb W OTKAIMOPOBATL YCTPOA-
CTBO B CAiydae HeoDXoauMOocCTH.



MNpw nogade HanPKeHUs NWTa-
HWA ABTOMATUHECKW BKNIOHAETCH
NOACBETKA, 4TO NO3BONAET pabo-
TaTb C YCTPOWNCTBOM AAXKE NPW NNo-
XOW OCBELLEHHOCTH.

Maremarnieckoe obocHoBaHYie

Mpy pa3paboTke yacToTOMepa
MNPUMEHEHB! CNEAYIOLVE METOAbI
BbIYUCIEHWS HACTOTHI:

*noAcYeT OMNOPHLIX UMMYNLCOB
BbLICOKOW 4acTOThl 33 Nepwuos,
EXOOHOIO CUIHana ona namepe-
HUA HW3KOYACTOTHBIX CUFHANO0B;

*NoOCUEeT KOAWYecTBa NepuosoB
BEXOOHOrO CUrHana 3a onopHbIA
NPOMEXYTOK BPEMEHW AN W3-
MEPEHUA BbICOKOYACTOTHLIX CUM-
HAMOB.

B nepsom cnyvae OTHOCHTENb-
Hag NOrpeiwHoOCTs W3MepeHnid
paBha (x/n) {3eneHslit rpagpuk),
roe X — BXoOHaa 4yacToTa, a n =
24000000 (onopHas vacTtata). Bo
eTopomM — (K/X} (kpacHsli rpaduk),
rae k=3 {oBHOBREHWIt B cekyHay),
a X — BXo4Has 4acTora.

MpadmK, NOACHALWWA patoTy,
nokazaH Ha puc.3. LUTpuxnyHk-
TUPHOH NMHUE NOKa3aH YPOBEeHb
OTHOCWUTENLHOW NOrpeLHoCcTH,
paensulit 0,0005 {B 2 paza nydwe
3anaeneHHon). BeprtukaneHas nu-
Hus 0603HAYaeT rpaHuly paboTol

anropuTMa BblMUCGNEHWUS YACTOThI.
ABcuucca aToit NUHAN — NPUMEp-
HO 8485 M.

DN 3

Mpw NnposepEHM PACUYETOB HEe
YHUTLIBAETCH OTHOCUTENLHAs no-
rPELWHOCTE BHYTPEHHEro reHepa-
TOpa CUCTEMEI Ha KpucTtannie
BBUAY TOrO, 4TO OHA pasHa No-
IPELWHOCTA NPUMEHREMOI o Yaco-
BOr0 KBAPUA W COCTaBnseT ae-
CATKM MUARMOHHBIX OONeN.

McHTaxHas cxema nokasana
Ha puc.4.

PaboTa c meHI0

Mepexon 13 pexuma oTobpa-
KEHUA UBMEPEHHOW YACTOThI B ME-
HIQ, 8 TAKKE Nepexon NO NyHKTaMm
OCYLLUECTBAAETCA HAXKATUEM KHOMN-
kn «KHonka BB». QOcHOBHOE HAa3Ha-
YyeHUsa KHONOK «KHopKa <» u
«KHONKa >» — yMEHbUIEHNE 1 yBE-

nudeHWe napaMeTpoB COOTBET-
CTBEHHO. CyuwecTteyloT pabouue
KOMOWHAUNKW KHONOK, KOTOPLIe Oy-
DyT PAaCCMOTPEHEI B ONUCAHUMW CO-
OTRETCTBYIOLWX MYHKTOB MEHIO.

CTpyKTYpa MEeHio

MeHI0 CoCTONT N3 CRenyoLmX
NYHKTOB:

1. BuiGop kaHana.

2. HopmupoBaHue.

3. Kannbposka.

4. 3aganve CMeweHns.

5. U koMmnaparopa.

6. Kontpact XKH.

MyHKTHI «<HOpMUpOBaHUE», «3a-
AaHne cMetleHrs» 1 <U komnapa-
Topa» ABNSIOTCHA WHOMBUOYANb-
HbBIMW ARS KaXOoro kawana. «U
KoMmnapaTtopar» OTCYTCTByeT Ons
B4 kaHana.

Mocne nyHkTa «BoIBOP kaHana»,
BEIOPAHHBIM KAHAN ABNAETCH aK-
TUBHGKIM.

CoxpaHeHne N3MeHeHHBIX Ha-
CTPOEK NPOUCXOANUT TOMBKO NoCNe
BLIXO[A U3 MeHID (Nepexon w3
NyHKTa «KoHTpact XKW» B pexmnm
0TOGpPaXEHUA WM3IMEPEHHOR Ja-
cTOThl). TakuMm oBpazom, echu
Apyu paboTe B MEHIO NIpOU3oLLen
cHoW NUTaHWA, TO HOBbIE 3Ha4e-
HUA HEe COXPaHATCH B NamaATv
YCTPOWCTBA.
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Hcnonb3aosanue “acTtoTomepa
BHE CTAPbIX NPEOenoB PeKoMeHay-
ETCA C NPUMEHEHNEM JOTONHUTENb-
HbIX BHELWHWX CXeM (ycunutenei,
TpUrrepos LUmuTta n T.n.).

3axknioveHue

Y1066l 3GaBuTe Bac oT noucka
ANEKTPOHHBLIX KAMMOHEHTOB, M3rO-
TOBAEHWUA NEYaTHLIX NNaT KU Npose-
jenna montaxa, «MACTEP KWUT»
npeanaraeT roToBkIM AByxAwana-
30HHbIA YacToToMep BMB010.

EBonee nogpo6HO 03HAKOMUTL-
CH € aCCOPTUMEHTOM HALIER NPo-
OYKUMKM  MOXHO ¢ NOMOLULKIO
karanora «<MACTEP KT» v Ha Ha-
wem caite www.masterkit.ru, roe
NPeACTABAGHD MHOM0 NOAS3HOW
MHGOPMALNK O 2NEKTPOHHBIM
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Habopam v mopynam «MACTEP
KWT», a Takxe npuBeaeHsl agpeca
MarasmHOB, FOE X MOXHO KyNinTb.

Habopel, 610k W mMoAaynu

«MACTEP KWUT», katanorm «MACTEP
KWUT» 1 xypHans «Pagunoamartop»
MOXHO KynuTb B MarasnHax panmo-
JeTanein sBawere ropooa.

JnexTpoHHbIe KOHCTPYKTOPB! «HYAO KUT» — HOBOA NMHEeAKO NPOAYKLUWUN

«MACTEP KMT» ons AeTcKoro TeXHMYecKoro TBopuYecTea.
Mpo6ypaurte HoBbIe TanaHTLl B Bawem pebenxe!

SnekTpOHHbLIE HABOPLI AN AETCKOro KOHCTRYWPO-
BaHWA OYEeHb NONEe3Hbt B NAaHEe Pas3suTus pebeHka,
OHW MOMOr 0T AETAM MNO3HATL U NMOHATL OKPYXAOWLMIA
MU, NONYHUTL MPEACTABNEHWE O NPUHLMNAX NOCTRO-
eHna n paﬁOTbl INEMEHTAPHBLIX ANEKTPOHHbIX CUCTEM
1 Nnpubopos.

Kpome Toro, 3aHaTua ¢ HABoPOM PasBUBalOT No-
ruyeckoe 1 abcTpakTHOE MbllUNeHWe Yy AeTeRr, AaloT
BO3MOXHOCTb 3KCNEPYMEHTUPORATL, OTKPLIBATL ANS
ceba HeuTo HoBoe!

Yxe ¢ 4eTbipex net Ay4wuM nogapkom Bawemy
pebeHKy MOoXeT CTaTk SNEKTPOHHLIA KOHCTRYKTOP
«4YO0 KAT»,

N2 3NEKTPOHHLIX KOHCTPYKTOpoB «4YOAO KWT»
Baw pebeHok cobepeT H0NbLUIOE KONMMECTBO PA3HLIX
YCTPOMCTB — BKRIOYEHWE NAMIIOYKK, SNEKTPUHECKWA
3BOHOK, CUMHANNIALINIO, PAHMONPUEMHMK, MY3bIKaUb-
Hele NpUBOoPBLI U MHOMO APYrvX YBAEKATENbHLIX CXEM.

Ana pooutenail OTKPLIBAIOTGA HEOrpaHUYEeHHbIe
BO3MOXHOCTW cOAMKEHUS CO CBOMMK deTemun, Ecnu
pebeHok cenyac He cmoxeT coBnpaTe NpennoXeH-
HBLIE CXEMBbl, TO Bbl MOXETE 3TO fIerko caenatb CamMn
K nopapoeate pebenka mMaccoil 3abaBHbIX 2eK-
TPOHHBLIX UrpyLuek. lInbo ogHoepemMeHHO ¢ peGeHKoM
MOXHO COBUpaTh HECKONEKO YCTPOUCTB, T.K. CXEMbI
KOHCTpYKTORa «4YA0 KWT» moryt cobupareca He
TONLKO HA NpUAAraeMon cneunansHoi Nnatdopme,
HC WM NPOCTO Ha CTONE.

Kaxablid 31eKTpOHHBIA KOHCTPYKTOP «4YA0 KUT»
cHabxeH GpOoWIOPOR-UHCTRYKLNEA CO CXEeMaMWN W
onucaruaMu. FNpocToTa coeanHeHui, He TpebyioLwmx
Namkuv, 1 ACHOCTb ONNCaHWA NO3BONAIDT pedeHKy Co-
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BGupars CROXHbLIE CXeMbl, a MHOroobpasave npunara-
EMBIX 3/1EMEHTOB fIO3BOANT AaXE YMYODEHHOMY B
INEKTPOoHUKE 4enoBeky cofipats 4TO-TO HOBOE W 3a-
TeM BONNOTUTE 3TO B PEANBHON XU3HW.

INeKTPOHHBLHIA KOHCTPYKTOP «HYO0 KUT» — urpa,
TECHO COEAMHAIOWIAN 3HAHWA O PU3NYECKOM MUpe,
YAOBONBCTEBWE M NPAKTUMECKYIO NOAE3HOCTL.

3NeKTpPOHHBLIA KOHCTRYKTOR «HYA0 KUT» — 310 He
TOMBKO UFPYLLIKA, HO U MOLLIHBIA 08Y4aIowpin 1 passw-
BAKOLLMIA WNHCTPYMEHT.

ANEKTPOHHBIA KOHCTPYKTOP «4Y 00 KUT» — 370 no-
KYNnKa Ha gonrue rogel, T.K. No MepPe B3pOCneHnd pe-
Genok Gynetr oTkpuiBate Ana cebs BCe HOBLIE U
HOBbIE BO3MOXHOCTU 3NEKTPOHUKMW,

«MACTEP KWNT» BhINyckaeT 3NEKTPOHHLIE KOH-
cTpykTopbl «4Y00 KUT» B 4eTeipex sapraHTax.

SnexTpornpiti koHeTpyKkTOP EK-35 «MYO0 KUT»
KoHcTpyKTOp Nno3sonsaeT cobpatk 35 cxem, v pe-
KOMeHOOBaH ans aeTter ot 4 oo 9 net.







