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YuuTbIBas BbICOKWiA cnpoc Ha moaephmsaumio MK u KK B cpeae nonsaosareneil,c 3Toro HOMEPa Mbl HauW-
HaeM LMK NyGAMKaLUiA, MOCBALLLEHHBIX afNAPaTHOW M NPOrPaMMHOI NepeaesnKaM KOMNbIOTEPOB,0CHO-
BaHHbIX Ha CaMbiX pa3HbiX NNaTdopMax U apxuTekTypax: Bce MHoroo6pasue PC, Macintosh,a rarcke KMK.

3TO Kak PasroH (OBEPAOKMHI), NPU3BaHHbLI NOBLICUTL NPOUSBOAUTENEHOCTE MK 1 HanagoHHUKOB, 4TO
NO3BOSINT CYUIECTBEHHO COKOHOMUTH AEHbMUM Ha abrpeiit; TaKk U "TOPMOXEHWE™ (AAYHKNOKMHI), UEefbio
KOTOPOro MOTYT GbiTb Kak NOHMXEHWE OBIEero WyMa CUCTEMbI OXIIaXASHUST HALIMX 3NEKTPOHHLIX ApY3eil, TaK
W peleHre annapatHbiX Npo6neM npu BO3HWMKHOBEHUM NOKANLHOrO feperpesa KOMMAEKTYIOWMX — B Tex
CNy4asx,ecnu WX 3amMeHa He OMpaBAaHa UM OTKNAAbIBAETCS MO KAKMM-TO MPUYMHAM.

B uensx npoanenus spemeHn paboTbl OT akKyMyNsTOPa, AayHKIOKMHE aKTUBHO NPaKTUKYeTCs Bliafesib-
uamm KIK, a Takke Tex mopaeneit HOyTOYKOB, NPOLECCOPbl KOTOPBIX HEe MOAASPXWUBAIOT aBTOMATUHECKOE
yrnpaBneHne nMTaHueM.

OtaenbHo Mbl Byaem NyGnkoBaTh METOAbI ANArHOCTUKM M CNOCOGLI PEMOHTA B JOMALLHUX YCIOBMSX
NONIOMOK KOMMbIOTEPHbIX KOMANEKTYIOWMX 1 nepudepunn.

lMpurnawaeM K COTPyAHUYECTBY AaBTOPOB,CMELMANMIUPYIOWNXCH HA MPUBSLEHHON TeMaTyike.

nmnucanonogpyxyzsos

HAoporue yutarenu, nocne noseneHnst pyGpuku "MHeHMe™ Mbl NONY4aeM A0BOMBHO MHOTO KPUTUHECKUX
OTK/IMKOB Ha aBTOPCKWE MaTepuanbl. Mpuyem MHOTUE U3 CTATel, MOABEPrHyTLIX PELEH3NU, BbUIn ONyBAnKo-
BaHbl HECKOALKO NET Ha3ad,.

Pefakuys BbIpaXaeT Npru3HaTenbHOCTE aBTOPaM BCEX CMpaBe/iMBbIX 3aMeYaHuii, HO NpeanaraeT paccMma-
~ TpuBaTh Ny6Gnukauum 6Gonee NO3AHErc Nepuoaa - MPUMEPHO, BbILUEAIUMX B NeYaTh B TeYeHUe NOCNedHero
| ropa. B 3TOM cnyyae aBTOPbI CMOryT 60flee ONEpaTMBHO OTpearMposath Ha Baw Tpya. [a akTyanbHOCTb
"cBeXUX” CTaTten Bbille.

i HarnomuHaeMm, YTo NpoAO/DKAeTCA KOHKYPC-akumsa «MobunbHbiin Tpascdopmep» cpey aBTOPOB N uuTa-
. TEJIEit Ha NYHWYIO CTaTbio O Nepefesike, HELeNeBOM UCTIONL30BAHMA U annapaTHoM Monwd)mxaumm MOBUABHOTO
Tenedona. Cratei ByayT pasmeltieHbl B pyGpuke "COBPEeMEHHbIE TeNEeKOMMYHMKaLWMN ™.
3TO MOTYT ObITh KaK OpPUrMHanbHLIE aBTOPCKME PELLeHUs MO M3rOTOBNEeHWIO NPUBOPOB M YCTPOMCTB Ha
6a3ze MOGUNLHOTO TenedoHa,Tak ¥ UCNONL30BaHME TenedoHa B KAYECTBE yaNa MHOTO TEXHUYECKOro peLle-
= Hus. Kowkype craptosan ¢ 1 ¢espans 2008 ropa,u ero utorn 6yayt nopseaeHsl B despane 2009 roga.
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Taxxe obpauiaeM Bawe BHUMaHVe Ha aHKeTY, ONMyGAMKOBaHHYIO Ha CTP.58. CamMble NOOPOGHLIE U KOH-
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HanomuHaem Takxe, YTO Ha Haill XypHaN MOXHO 0hOPMUTL B JIIOBOM MOYTOBOM OTASNEHMM.
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knoyeHus YKB YM (FM) paawuo-
NPUEeMHUKOB.

Bbixoa 2 umeeT pasBasky no
NOCTOAHHOMY TOKY OT Lenu nura-
HUS ycunuTens.

Ha Bbixopg 1 MOXHO nopasaTth
nuTaHne HernocpeacTBEeHHO ¢
Tenesnsopa 4epes LC-ounsTp,
pas3sa3biBalOWMin nutadne m  BY
curnan. Ecam ycunutens Gyaoet
nuTatbCs OT OTAenbHoro 6Hnoka
NMUTaHua,Kak B aBTOPCKOM BapuaH-
T1e, 70 L5, C14 MOXHO He ycTaHas-
NNBaThb.

Yeunutens UCNbIThIBAACS C
VMEIOLMMNCS Y aBTOPa Ha MOMEHT
co3pgaHuna  KOHCTpykumu  CBY
TpaHauctopamu KT355A, N'T329B,
M341B,KT363A,KT3109A,I'T346A.
Anga veneitadua 6611 cobpaH 0gHO-
KackagHbll ycuantens, NpeacTas-
nsowmnin cobol nNepeyid  «Mono-
BUHKY» MPUBEAEHHON Cxembi. Bece
TPaH3NCTOPblI UCMbITEIBANUCL B
pexnmMax paboThl, pPEKOMEHAOBAH-
Hbix B [6]. He onpaBaan Hagexng
npumeHsieMbln B 6r5iokax CKM un
CKA manowymawmin TpaHsncTop
[T346A. B pauanasoHe AMB Ha
50-m kaHane ero kospodUUMEHT
nepegayun 6bin HUXE eanHULbL. TO
Xe 6bi1I0 U C TPaH3UCTOPOM
KT3109A. Xopowwue pe3ynbTaTthl
NONy4YuUNUCbL C TpaH3ucTopaMu
KT355Au 'T341B. OKOH4YaTeNbHLIN
Bbi6op nanHalT341B. XenatensHo
ons pabotaiowmx B AMB He nepe-
cTpanBaeMblX yeunmtenei ucnonb-
30BaTb ManNowWyMsaLiMe TPaH3UCTO-
pbl C rpaHW4HOK YacToTon Gonee
1,5 TTu npu TOKE U HanpaxeHuu,
PEKOMEHAOBAHHbLIX B CMNPaBOYHU-
Kax.

KoHcTpykuna v aetanu
Ycunutenb-pasBeTBUTENb CMOHTU-

pOBaH MNe4YaTHO-NOBEPXHOCTHLIM
crnocobom Ha nnate U3 OBYXCTO-
pPOHHEro ¢GoNbrupoBaHHOro Tek-
ctonuta pasmepamn  80x50 mm.
TelnbHass CTOpPOHa TMOAHOCTBLIO
ucnosb3yeTcs Kak akpaH. C nuue-
BOW CTOPOHbI HOXOM BhbIPE3AIoT
KOHTAaKTHble MNCLaAKM pasmepa-
MU npumepHo 3x7 mm. Wnpuka
KasaBkm 1...2 mMm. Bce HasoBbie u
KOJIIEKTOPHLIE Lienn TpaH3UCTO-
pPOB, MO KOTOPbLIM TMPOXOAUT BbICO-
KOYaCTOTHbIAN  CWUrHan, 4Ytobbi
YMEHBbLINTL EMKOCTb MOHTaxa,
MOHTUPYIOT 06BEMHBIM CNOCO60OM.
TpaH3UCTOpLI yCTaHaBANBAIOT
BbiBOA4aMu BBepX. KoHaeHcaTopsl
C6 u C10 04eHb OCTOPOXHO NpU-
namesaioT K BbIBOAAM TpaH3uUCToOpa
Ha pacctoaHumn 1...1,5 MM oT Kop-
nyca, npu 3TOM [AJ/IMHA BLIBOAOB
KOHAEHCATOPOB A0/XHA ObiTb He
tonee 2 MM. Mexgy nepBbiM U
BTOPbLIM Kackagamn ycTaHaBAMBa-
10T aKpaH U3 MeagHon donbrn pas-

Mepamu 15x50 mm. Kpome Toro,
nocne OKOHYaHus cHopkn U
HaCTPOWKW  BCKO KOHCTPYKUMUIO

nomMeLwalT B 3KpaH U3 Meau,naTy-
HU UM XecTu. YAoBHO mncnonb-
30BaTb pa3pesaHHYlD XecCTAHYIo
BaHKy OT pacTBOpMMOro kode.
Karywkun L2-L4 GeckapkacHble,
coaepxar no 4-5 sutkoB nwb6oro
noaxogsuweroe npoeoada pguame-
Tpom 0,23...0,4 mMm. Ons HaMOTKU
MOXHO UCNONb30BaTbL HeobpesaH-
Hbl€ BbLIBOAbLI paguonertanei.
HamoTka BbINOAHSIETCS Ha onpas-
ke auamerpom 1,5 mm. Kartyuika
L1 cogepxuTt 3—15 BUTKOB Takoro
Xe NpoBOAa,HaMoTaHa Ha onpaske
avnameTpom 3 MM. YMCno BUTKOB
noabupaioT Npu HacTpoiike.
TpaH3NCTOpbl MOXHO UCMOMb30-
BaTb nwobuie u3 cepuin [T341,
Fm329,IT7362,KT372,KT382,KT391,
KT399, KT3101, KT3120.
KoHaeHcaTophl XenaTtefnbHO
MCNOJIb30BaTb UMMCPTHLIE Mano-
rabaputHbie. NMepea MOHTAXOM KX
BbIBOAbl YKOPA4YuUBAOT A0 3 MM.
Peauctopel MAT, C1-4. Onopn VD1
MOXHO 3aMeHWUTb ABYMS AMO[aMu
KAO503A, K509, KA510A, 1N4148,
BK/IIOYEHHBIMW NOCNEO0BaTE/IbHO.
KoakcuanbHblii kabenb CHUXEHUS
XenatenbHO MCNonb30BaTh Jua-
METPOM He MeHee 7 wmMm. [lpwu
atoMm ana AMB puanasoHa He
rogsatca kabenu ¢ «Touien» mepn-
HO onneTkon. MOXHO Takxe
ucnonb3oBaTb kKabenu ¢ ABOWHON
OfMNIeTKON — Meab NAKC anioMu-
HUA. Mo HabnopeHnsM astopa u
ero Apy3en, OAHOTUMNHbLIA KOaKCcu-
allbHblA aHTeHHbI Kabenk, Nnpoaa-
IOWNNCH B XO3ANCTBEHHbLIX Mara-
3nHax «Bce ons ooMa»,
«CTpouTenbHble MaTepuanbl» W
T.M., CTOUT B 2—-3 pasa pewesne,
YeMm TO4YHO Takoi xe kabenb, Npo-
AalWnnca B MarasmHax paauoTo-
BapoB. BO3MOXHO,4TO 1 B Bawem
ropoae MoXeT OblTb UMEHHO Tak.

B aBTOpCKOM BapuaHTe ycunu-
Tenb paboraeT COBMECTHO C MHAU-
BUAYaNbHOW aHTEHHOW, aHanorny-
HOW onucaHHoW B [7], AONO/HEH-
HOW  NPOCTENWNM  JIMHEWHbIM
subpartopom [8] ana npuema B MB
Avana3oHe. AHTEHHa yCTaHOBEeHa
Ha XenesHonm wmadyTe-Tpybe Onun-
HOW 9 M, Ha BbicOoTe 7,5 M Hag
Xene3oHeTOHHOW KpbIllien 3gaHN4.
OcTtaBwwuecs 1,5 m Tpy6bl BLINOA-
HAIOT PYHKUMIO FPO30OBOTO MOJIHU-
eoTBofa. BmicoTa aHTeHHbL! Hapn
3emnen 19,5 M, BbiCOTA MECTHO-
CTW Hapg ypoBHEM Mops okono 170
M. Puaep BbINONHEeH kabenem
PK75-7-11, pnnHa 15 M. Mauta
3a3emMyieHa Ha CTalbHOW KOHTYp
ooma.

Mpu umeowmxcsa ycnosusax obe-
CMEeYMBAETCH YBEPEHHLIN [puem
Bcex MB n [MB kaHanos or tene-
BbILLUKN C paccTosiHua 40 kM. B Tom
yucne yaoBneTBOPUTESbHBIA NPUEM
MB ¢ 60KkOBOro HanpasneHus oT

~aypuo-suaeo

TenesbilkK € paccrosgums 70...90 =

kM. ObecneunBaeTca Takxe XOpo-
Wi, ynucTeii npueMm YKB 4YM, FM
pagmoctaHunm ¢ OCTaHKMHCKOW
TenebawHu (r. Mocksa) ¢ paccros-
Hust 6onee 200 KM Ha camMOAenbHbilA
CTepeonpueMHUK Ha MUNKPOCXEeme
K174XA34, umetowmii 4yBCTBUTENL-
HOCTb 2 MKB.

Hacrtpoiika

Nog6opom HoOMuHana R3 ycTtaHo-
BUTE TOK KONNEKTOpa TpaH3ucTopa
VT1 2...3 MA,non60poM HOMUHaANa
R7 — tok konnektopa VT2 B npe-
Aenax 5...6 MA. YCunutenb MOXHO
nuratb HanpsxeHuem 8...12 B.
MoTpebnsembliit ycunurenem TOK
nput HanNps>XeHnn 9 B 6ygeT okono
10 MA.

JNintepaTtypa
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€T Ha MynbTUNNeKcop. MynsTunnekcop  OBpathbil

cobupaeT CurHasbl B OOMH LMbpPOBOit
NMOTOK CO CKOPOCTbIO, PABHOW CymMMe
CKOPOCTEN UCXOAHBIX CUrHasnios. JIio6oi
undpoBOIA KaHasl JOMKEH NPOnycKaTb
«Undpy» CO CKOPOCTLIO HE MeHee HeM
CyMMapHasi CKOpoCTb U POBOro noTo-
Ka (u3mMepsietca B 6uT/C). [danee atoT
NOTOK HYXHO npeobpa3oBaTtb B Takylo
dopmy, 4ToBbl OHA Morna ObiTh Nepe-
haHa ro noboMy KaHasy nepefayun,T.e.
noaseprHyTs WppPOBOH MOAYNALIAM.

B coBpemenHoMm TB pnst umdposoii
06paboTkn  curHana ucnonL3YITCs
ABa MeToaa Moaynsiumn  «Lndpbl»:

- KBagpaTHo-odas3oBeit  QPSK
(Quadrature Phase Shift Keying);

- KBagpaTHO-aMNAUTYAHbIi QAM
(Quadrature Amplitude Modalation).

Paanuuuie ux B TOM,4TO NpY UCNOJb-
3oBaHun Metopga QPSK amnnutypa
curHana BCeraa OAMHakoea, a npu
metone QAM oHa u3MeHsieTcs B 3aBU-
CUMOCTM OT nepepasaemoin uHdopma-
umn. TNMoatomy QPSK obnapaetr 6onb-
wer NOMEXO3AMLLEHHOCTBIO, HO CKO-
POCTb NEPefayn y Hero MeHbLUE YeM y
QAM. Metog QAM npumeHseTcs B
KabenbHOM TeneBuaeHWM, Tak Kak 3ToT
METOA, AAET 3HAYNTENBHYIO 3KOHOMMIO
B NOSIOCE 3aHMMaeMbIX TenekaHanamm
yacToT. Metoa QPSK npumensetrcs B
OCHOBHOM 8 CITyTHMKOBOM TB.

Cywectayer Heckonbko tmnos QAM:
QAM-16, QAM-32, QAM-64 n T.4. Ux
pasnuune 3akal4aeTcs B YPOBHE
amnTyg, B curHasne rnepesasn,or 4ero
3aBUCUT CKOPOCTL Nepejaydn 1 nome-
XO3alMILIEHHOCTb. Hanbonbluyio nome-
XO3aMLIEHHOCT UMEIT  CUCTEMbI
QAM-16,y UHbIX OHA MeHbLLE.

B EC, CH n Kwrtae B OCHOBHOM
NPUMEHSIIOTCA TAKUEe CTaHOapThi Lnd-
POBOro TENEBUAEHUS: .

- DVB-T (adupHoe umdposoe TB);

- DVB-S (cnyTHukoBoe umndpoBoe
TeneesnaeHue);

- DVB-C (kabenbHoe umdposoe

TenesnaeHue).
B EC npoekr Digital Video
Broadcasting (DVB) B HacTodwee

BPEeMsi UHTEHCUBHO PasBuvBaeTcs.

Mpu 3TOoM craHgaptel DVB-C (EN
300429) v ITU-TJ 83 onpenensiorT
KaapoBYID CTPYKTYPY, KOOUPOBaHME W
MOAYAAUMIO B KabesbHbIX ceTsx. B nps-
MOM curHane npuHUMaeTca
KB3APATYPHO-aMMNANTYAHAs MOAY/ALMS,
QAM-16,QAM-32,QAM-64.

QAM-64 naet BO3MOXHOCTb B KaHa-
e ¢ nonocoi nponyckaHus 8 My,
nepegaBatb MHOOPMALMIO CO CKOPO-
CTblo A0 41,34 M6ut/c. AaTo obecnie-
4YMBaeT BO3MOXHOCTL riepedaqn upndg-
POBOro fI0TOKA C NONE3HON CKOPOCTLIO
38,1 Mburt/c, 4To nossonsieT nepeaa-
BaTb B 3TON nonoce 8 TeneBU3VOHHbIX
nporpamm. B obpaTHoM kaHane umg-
pOBbLIE MOTOKM MOZY/IMPYIOTCH C MOMO-
w0 Mmetoga QPSK. Mpu ucnonb3osa-
HaM QAM-32 n QAM-64 npuemHble

cucTeMbl [OMKHbE obecnedvsars B
rnosioce 4acToT npPSAMOro  KaHana
47..1000 MIy 4yBCTBUTENbHOCTH

57...80 oBb/MkB.
Tak kak npy LndpPOBOA MOaYNALMA
DOCTUraeTCs BbICOKAsi MOMEXOYCTONYN-

KaHan

Mpamoit kasan

OnanaaoH

/ FM paguo

Lincpposnie
KaHanoi

5 30 47 87,5

BOCTb, TO UMPOBbIE CUrHaNbI NpPu
npueme TpebyloT MEHbLLLEro OTHOLE-
HUST MOLLHOCTU CUTHaNa K MOLHOCTH
LyMa,a 3Ha4vT,MOIYT repenasarTbes ¢
MEHBLUMM YPOBHEM MOLLIHOCTH, 4YEeM
aHanorosble CYrHasbl B TOM Xe nonoce
yacToT. MNoatomy B ctaHgapte DVB-C
YPOBHU CUrHanoB MOryT ObiTb Ha
10...12 ab HWXe ypOBHA aHasIOroBoOro
curHana v nepemaloT MX B 0A0Ce
yacToT Bbie 600 MIu. Ha npakTuke
LdpPOBbIE TIOHEPB!I HA4YUHAIOT XOPOLLIO
paboTaTe yXXe Npyu YypPoBHE Curkaia oT
48...50 pb/mkB. Uudposoirt curHan
TenesuaeHus obecneunBaeT 6Gonee
BbICOKOE KayecTBO wu3obpaxeHus u
3BYKa,4E€M aHasorosbIi CUrHan.

108

YacToTbl TEeNeBU3NMOHHOro BellaHusa
Kaxgass ronosHas CcTaHUMs BbioaeT
{dopMupyeT) pagruoCUrHanbi aHaNoro-
BOrC U uudpPOBOro TeNeBUOEHWN B
COOTBETCTBMM CO CTAHAAPTHLIM pac-
npepeneHneM 4actoT BewaHus Tene-
BUaeHus. Ha pue.1 nokasaHo,kak pac-
npegensieT CraHpapT 3TW 4acToThl B
KabenbLHOM TeneBnaeHUn.

3 puc.1 BUAHO,4TO B TENEBU3NOH-
HOM BEeLUaHUM MCNONB3YINTCA MEeTpo-
Bbie (MB) U peuumetposbie (AMB)
BOMHbL. T.e. TenesellaHue OCyLlecT-
B/IRETCS B AMAras3oHe O4YEeHb BbICOKUX
yactor (OBY) — (VHF u UHF). Ha
puc.1 auManas3oH 4acToT OrpaHuveH
yactoton 862 MIu, a Esponeiickuii
craHpapT EN-50083 npepycmartpuBaeT
MCNoNb30BaHWe 4acTor ao 1750 My,

B 1abn.1 npusegeHo pacnipenene-
HUe 4YacTOT TeNeBU3NOHHOIO BelLaHus
B Omanas3oHe NpsMOro HanpasneHus
nepepaun 47...862 MIu B cooTtBeT-
cTBuMM C ceTkon yactoT OIRT. Homep
Kaxgoro paguokaHana onpepensier
Hecyline 4acToTbl CUIrHaNOB M306pa-
XEHNS U 3ByKa.

Becb cnekTp paanouacToT pasaeneH
Ha 8 ananasoHoB. Cpean Hux: R-kaHanbl,
SK-kaHanbi, S-kaHanbl, K-kaHanol. B
Espone n Amepuke avanasoHsl MB-I+
MB-II o603HauaioTcss kak Low VHF,
MB-HlI-High VHF, a KATB-II+ Hyperband
+ OMB-IV ~ HaswisatoT UHF.

B nvanasone MB-(48,5...84 MIu)
nMeeTcs 3 KaHana,koTopble UCTIONL3Y-
1ot1cst B KCKMT anst OCHOBHbIX 3(MPHBIX
KaHasoB, NpU 9TOM 4actoTbl 66...76
MIy, ncnoneayiotes ang YM seluaHus.

M
862> 4

Kanan R3 MOXHO MCNonL30BaTh ANa
nepenauu cnyxebHol uHbopMaumm n
nUnoT-curHanos. Mcnosb3oBaHne HUX-
HWUX 4YacToT gmanasoHa MB-1 B 6yoy-
LLIeM HaBEepPHsIKa OTMEHSIT,TakK KaK Heo6-
XOOMMO YBEJIMYUTL MONIOCHI 0BpaTHOro
xaHana o yacrtor 50...60 Ml'u. B ana-
nasoHe MB-11(84...100 Ml'u) aga kaHa-
fNla UCMoNb3YIOTCH ceivac ans aHano-
roBOro TeNEeBUAEHNS, HO OHU YaCTUYHO
nepekpbiBaioT AauanasoH FM-paguo
(87,5...108 MI'y) n MoryT GbiTb HEnpu-

Ta6n.1

600

Buwanason flonoca

Ne jacror YacroT Hasaaine
1-3 MB | 48,5...84,0 R1-R3
4-5 MB I 84,0...100,0 | R4-R5
6-13 KATB! {110,0...174,0| SK1-SK8
14-20 MB Il 175,0...230,0] R6-R12
21-29 KATB 1I  {230,0...302,0] SK11-SK19
30-50 |[HYPERBAND [302,0...470,0] $20-S40
51-64| AOMB IV [470,0...582,0] K21-K34
65-99| [AOMBYV_ [582,0...862,0] K35-K69

rogHbl AAs TENEBU3NOHHOIO BeLLaHWa.

Hanee Haxoautcs amanas3oH KTB-I
(110...174 Mru), cogepxawmin 8 TB
KaHanos. Ho o4YeHb 4acTo 3TOT Ama-
na3oH ncnonb3yeTca ais uudpoBoro
cnyTHukoBoro Bewanus (DSR), a
TaKke s nepenadn aaHHbix. Janee
No 4acToTe HaxoauTCcs AuanasoH
MB-1ll, copepxawmit 7 MeTpOBbIX
TenekaHanoB. Bbiwe nNo 4actoTam
Haxoautca KATB-Il, ewe Bowilie A0
4acToTe  HaxoauTcs  AvManasod
Hyperband, xotopblin BkiovaeT 21
KaHan S-tuna. [lanee HaxogsaTca ana-
na3oHsl AMB-IV u [IMB-V,B KOTOPLIX
pacnonoxensl 49 kananos K-tuna.
JuanasoHsl MB-I, MB-Ii, MB-Ill npu-
HUMAICTCA BCEMU BMAAMU TeNeBu-
3opoB. Kananbl KTB-lI, KTB-II,
Hyperband oTHocATcs Kk pacluvpeH-
HOMY AuarnasoHy 1 MPUHUMAIOTCS He
BCEeMU Tenesusopamu. dnanasoHbl
AMB-IV,AMB-V npuHumaiotcs 60nb-
WWHCTBOM COBPEMEHHbLIX TeneBus3o-
POB M MCNOAL3YIOTCA Kak A8 aHano-
roBoOro,Tak u gns undppoBoro tene-
BUAEHNS.

Nureparypa
1. Firauex M. «Lindposoe Tenesupe-
nne. Teopust U TexHukar. ~ M.: Pagmo
¥ - CBn3k, 1990,

{Mpogonxenne cnenyert)
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U3rotoBneHue ycunureneun
MOLLHOCTM 3BYKOBOM 4acCTOThbI

U3 NnpakTUKM KOHCTPYUPOBaAHUSA U PeMOHTa

A.T. 3bi310K, 1. Jlyuk

Hecmotps Ha m306mnue npOMbILLTEHHbIX YCHITMTENeH MOLHOCTH 3BYyKO-
Bosi wyactorsl (YM3Y), camocrosrensHoe usrorosnenme YM3Y pagno-
TOOUTENIMM CTAHOBHTCS BCe BOnee pacnpoCTPAHEHHbIM M OObIREHHbIM
aB/eHMEM. M 3TO HECMOTPS HQ TO, YTO HALIM PLIHKM POKTHYECKH nepe-
MOAHEHbI BCEBOIMOXHLIMM TTPOMBILLAEHHBIMM M KYCTQPHbIMHU KOHCTPYK-
ynamu YM3Y. [MpucyrctByror HO peiHKax # pasanyHsie Habopsi-

KOHCTPYKTOPSLI. HO yens Ha Hux...

B nanHodi ny6nmkaumnn paccmoTpensi npocTee KoHCTRYkunn YM3Y, 8
KOTOPbIX MCMONB30BAHL €48 JIM HE CAMbIC JELIEBLIE M3 BCEX CYLECTBY-

rowmx nHTerpansHsie YM3Y.

O npuumnHax, no6yavelumnx
uarorasnuarte YM34 Ha TDA2030
Bo-niepasix, NnpOCTOTA CX@M UEHUTCS
no fpuUYNHE MAaKCMMAaNbHOW CKOpO-
CTVU BONAOWEHUA B MNpPaKTUYECKYIO
KOHCTPYKLMIO.

Bo-sTopbix, Manbie rabaputel NO3BO-
nAl0T MAM BMOHTUPOBaTe YM3Y Ha
atoin MMC BHYTpb pagnonpueMHuka,
VAWM  UCMNONL30BaTb KOPMYC MasbiX
pasmMepos.

B-tpetsux, EcTb uHTepecHsble
BKIOHEHUA 3Tux MMC B komnnekTe ¢
éunonsipHbiMK TpaH3ucTopamu [6].

UuTepec K U3roTOBNEHMIO HUXEO-
nucaHHbix YM34 BO3HMK y aBTopa U
rno NpudnHe O4YeHb BPOCOBLIX LEH Ha
TDA2030. Korpa noasunucst TDA2030
Mo O4YeHb HU3KUM LeHam (no 1 rpH./
WT.) ¥ Heaoporne TPaH3UCTOPbI
BD907 (KT819) m BD908 (KT818),
TOorga NosIBUAUCH B LIMPOKOWM npoaa-
Xe U Habopbl HA OCHOBE 3aTUX UMC,
Hanpumep NM2038. EcTb U  KOH-
CTPYKUMM Ha ocHoBe HaBopos NK140
ana cbopkm YM34Y no MocCTOBOM
cxemMe, Toxe Ha ocHoee TDA2030.
OpHako Habop cTouT npumepHo B 10
pa3 6onblle,4eM BCE €ro KOMNOHEH-
Thbl, KYIJIEHHble NO OoTAensHOCTH. T.e.
neyaTHas nnata B Habope BLIXOAUT
Kak 6bl «MO30104€HHON», Kpome Toro,
BbirogHee NpUoBpecTn TPaH3UCTOPRbI
C Ny4lUUMMM Napametpamu, HeXenu
BDY907 n BD908, koTopbie B nyGnn-
KYEMbIX CXeMaxX 4acTo UCNOb3YIOT
coBmecTHO ¢ TDA2030.

O HEKOPPEKTHbIX MOAEPHNUIALMUAX
YM34 npu [ONONHEHUM CXEeMbl
TpaH3ucTopamm

MpuMepbl  MCMONB3OBaHUSA  TaKUX
NMC, kak TDA7294, nHoraa Boobiue
yomenseT. B atux WMC BbixogHbie
TPaH3UCTOPL! — nosneBbie. Heckonbko
HEOXWAAHHBIM SIBAISIOTCA PEKOMEH-

pauun <«YMOLLHEHUS»  BbIXOAa
TDA7294 6MnonapHbIMU TPaH3UCTO-
pamm Tuna KT8101u KT8102.

YyutbiBasgs HeMasnOuyUClIeHHbIe Mpo-
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6nemMbl 3TUX TPAH3UCTOPOB, BPSA NN
3BYK NOCfAie 3TOro MOXEeT CTaTb
nyyiie.

Boobie, ycTaHOBKa B BbIXOAHOM
kackape YM3Y 6unonspHbIX TpaH3u-
CTOpOB (Nocne nonesblix) Cnocob-
CTBYET 4aCTU4HOM NoTepe Tex Mo3n-
TUBHBIX Ka4eCTB,KOTOPbIE U3HAYAIBHO
MPUCYLLM BbIXOOHOMY Kackagy YM34
Ha nonesbiX TpaHaucTopax [5]. Koraa
3aMEHSAII0T BbIXOAHbIE OUMONApPHLIE
COBPEMEHHbLIMU  TMOMIEBLIMWU, 4TO
CerofHs fBMsSeTCH yxe TeHAeHUuued,
LenecoobpasHOCTs 3TOr0 O4YEBUOHA.
OpHako pekoMeHJauum obpaTHOro
NsaHa He COBCEM MOHSATHbI.

O BbiGOpe BapnaHTa

BKNo4YeHna YM34 «moctom»

B psge nybauvkauuit npepnarator
MOCTOBOEe BKIlo4eHue YM3Y4,Ho camo
BIJTIOYEHUE He MO3BOASET MONY4YUTb
MaKCUManbHOro BbiUrpbilla B Kaye-
CcTBe 3Byka OT MOCTOBOro YM3Y,
ecnn npoTneodasHbIii curHan ans
BTOPOro kaHana mMocta dopmupyeTcs
M3 BbLIXOAHOIO CuUrHana nepeoro
YM34.

Y106bLl He yBennYMBaTb MCKaXe-
HUW, NpoTuUBOGA3HLIA CcwurHan ang
MoctoBoro YM34 Hapo dopmupo-
BaTb ANa Bxo40B oboux YM34 ¢aszo-
MHBEPTOPOM. Ecnn  kaxabin YM34
nMeeT OBa OTAEeNbHbIX BXOAA, HBEp-
TUPYIOLWWA U HE MHBEPTUPYIOLWNA, TO
3agava nony4yeHus npoTMBOdA3HOro
curHana ynpouwaetca [7] (pmc.1).

B naHHOM crnydae HeT Heobxomum-
MOCTW  YCJIOXHSAITb  KOHCTPYKUMIO
MocToBoro YM34 ¢dazonHBepCHbIMK
cxemamu. B ocHoBe 3TOro Mertoga
[7] ncnonbayeTcst CBOWMCTBO onepa-
umoHHoro ycunutens (OY) noanep-
XuBaTb Ha 060MX CBOMX BxoAax (3a
cyeT Bonbworo koaddbuuMeHTa ycu-
NeHus) OAMHAKOBOE HarpsiXeHue.
[naBHOE OOCTOMHCTBO CXEMbl B TOM,
YTO HE BHOCWUTCA JOMOAHUTENbHbIX
UCKaXEHUI, KaK B Cflyyae C rnopayei
4acTy BbLIXOAHOrO CUrHana ¢ nepso-

ro YM34 (uepe3 pe3ncTuBHbIf genu-
Tenb HaNpPAXeHUs) Ha BXOA BTOPOro
YM3Y, 4TOo NpuBOANT K MOBbILLEHHOM

CKJ/IOHHOCTM
scero YM34,

K CaMOBO30YyXAeHuio

MpocTeiiwniA cnoco6 noBbIlLEHUS
BbIXOAHOI0O conportusneHns YM34
bnarogaps wwpokoMy pacnpocTpa-
HEHMIO KOMMBIOTEPHbLIX MNPOrpamm
CTano npoule UCHONL30BATh MHOrNe
pacyeTbl. BHuMaHnue aBTOpa npu-
Bnekna nybnvkaums [1], ocobeHHO
MeTOOuKa B NpeaenbHo MpocCTbiX
pacyeToB ueneit OC pgng opraHuza-
UMM TaK HasbiBaemoi KOMBUHWPO-
BaHHOW obpaTHol ceasn (OC),B Tom
yucne U B Harpy3ke YM34, T.e. B
Luernv rpoMKOroBOpUTENS.

PaccmoTpeHbl BapuaHTbl BBeae-
HMa OC kak Ang WMHBEpPTUPYIOULero
Bkodennsa YM3Y, Tak U gns HeuH-
BEPTUPYIOLLETO.

CoBepLUeHHG CrpaBen/IMBC OTMeNe-
HO, 4TO ONTUMEJIbHLIM MOXHO CYMTaTb
BbIXOAHOE conpoTueneHne YM34 B
npepenax 5...15 Om. CamMbiM MHTEpEC-
HbIM ABASIETCA TakoW BapuaHT Bbibopa
HOMUHAIOB 3MIEMEHTOB, MPU  KOTOPOM
NPakTU4ecku He uaMeHsieTca (unu
N3MEHAETCS MUHUMAaNbHO, B 3TOM U3I0-
MMHKa CaMOi CTaTbM M NPUBEAEHHDIX B
Hel pacyeToB) KO3GOUUMEHT yeuneHus
Mo HaNPsXXeHWc ncxogHoro YM3Y.

Bxon DA1 (YMSU 1)

DA2 (YM342)




O BAUAHMM BBIXOL-
HOTO COMNPOTUBNEHUSA
YM34Y Ha kayecTBO
3ByKa B rpPOMKOroBOpU-

Ttenax (I'F) nnn akyctu- BXOR

C1

DA1 7R VD1

yeckux cucrtemax (AC)
BeAeTCs MHOIMo Crnopos
¥ pasroBopos. Ecnwn
MOBbILIEHNE WU «ONTU-
MU3auma» BbIXOAHOFO
conpotusneHus WMMC
YM34 paer nonoxwu-
TenbHbll  3ddekT B
KaiecTBe 3ByKka, XOpPO-

WO PpasnnyYUMbIA  Ha +15B

{ R4

I Caon Z~AVD2

Ragon
| —

RS

R2 - SA1

CRyx,TO C UCMNONb30Ba-
HUEM  «POABUHYTHIX»
cxem YM3Y pesynbrart
6yneT He xyxe.

O BonnoweHMu KOMGUHUPOBAHHOMK
OC B YM3Y4 Ha npakTuke

Ana makcumManbHOMW NPOCTOTHI 3KCNe-
PUMEHTOB peLleHO Oblo NMPoBOAUTL
ucneiTaHns YM34 no cxeme puc.2.
MpuHuun opraHusaumm KOMOBUHNPO-
BaHHOM OC B HeuHBepTUpPYIOLLEM
YM34 nonsiteH n3 puc.4. B kasectse
DA1  wucnone3syetca WMC Tuna
TDA2030. BeegeHme OC B uenn [T
CBOZIUTCA K BKITIOYEHWNIO B CXEMY UME-
owerocs YM3Y aByx HOBbIX pe3nucTo-
poe R2 1 Rt (pnc.4), 1M BCA «CNOX-
HOCTb» BBIMMCNEHWUA CBOOMTCS K Onpe-
aenenmio ux. CHayana Heo6GXxoouMo
onpenenuTb ONTUMasbHOE CONPOTUB-
fieHWe pes3ucTopa fartivMka TOoKa B
uerm [T Rr. CornacHo [1], cnemyeT
PYKOBOACTBOBATLCS HOPMYIION:

Ru/RT=R1/Roc.

3HauuT, HaIMUO NpPONOPLUOHaNb-
Has 3aBUCUMOCTb COMPOTUBNEHUS RT
OT BenunuuHbl RH, Npu  ycnoBuu, 4To
COMPOTUBAEHUS pe3un-
ctopoB R1 u Roc yxe
3afaHbl M NpeacTaBna-
I0T WTaTHbIE HOMWHAIb
uerim OC B MCXOLHOM

YM34. B KOHEYHOM
nrtore
BXOfJ
RTt=RH*Roc/R1,
R7
rae RH npeacraBneHo
COMpPOTUBNEHUEM r
(BA1).

3apaya Nno MoaepHU-
3aumn YM34 ceoautcsa
K NepeHOCY HOBOBBELE-
HUA u3 puc.4 B Cxemy
YM34 puc.2,a 3atem u
B cxeMy puc.3. MNosnummn
pesuctopa R1 B cxeme
puc.4 cootBeTcTBYeT R5
B cxeme puc.2.
CoortseTcTBEHHO, ROC -
pesuctopy R1 B puc.2,a
nosmuuu R2 B 06eux
cxemax coBnajaioT.

| S

]

[—

R1

[

Mpo6nembl ¢ pasaenuTenbHLIMK
KOHAEHCaToOpaMu

Mukpocxembt TDA MCNONL3YIOT BECh-
Ma LUMPOKO, HO CXembl ay6nnpyloTcs
«OfVH B OOVH»,BMECTE C WX Cepbes-
HbIMU HepocTaTkamu. Tak, Hanpumep,
fipU OLHOMOMSPHOM MUTaHUW Bceraa
MCNOAbL3YeTCA OKCUOHbLIN KOHAeHca-
TOP, BKJIIOYAEMbIA rocnenoBaTensHO
c pesucTtopoMm R1 (puc.2).

K coxaneHuio, UCKaXeHus ns-sa
Hannunsg KOHAEHCATOpPOoB B uUendAx
OC x0OpoLUo (OT4EeTANBO) CNBILLMMBI.
Ycnblwate Xe ux nerye, ondATb Xe,
npu OrnepaTMBHOM NEePEKMToUYEHUH,
T.e. MPU UX Hann4dum u BbICTPOM
ncknoveHnn m3 uenn OC. C Toukn
3peHus YMEHbLUEeHUs nomMex
ABYXNondApHoe nutanne YM3Y4
HYXHO MWCNONb30Batb Be3fe, rae
TOJ/IbKO 3TOC BO3MOXHO, 4YTOOHI
MUHUMUSUPOBATHL KOMUYeCTBO
OKCUAHbIX KOHAEHCATOPOB,a 3HAYUT,
W OONOAHUTENbHBIX UCKaXeHWUn oT
HUX.

B npouecce skcnepumMeHTOB c
AaHHbiMKM - YM3Y  uncnonb3oBanu
ABYXONAPHLINA 60K MUTaHUA,COBpaH-
HbiA cornacHo [2]. [ByxnonspHoe
(perynupyemoe} HanpsbkeHue 3Toro
WM n aBTOHOMHaA (NO cxeme) 3ailiu-
Ta 10 TOKY He pa3 crnacann «KMU3Hb»
MMC YM34.

0OCcO6eHHOCTU U TUNoBbLIE
xapaktepuctuku TDA20307?
HenpuatHbin daxkT 3aknwyaetcs B
TOM, 4T0 UMC TKna TDA2030 moxert
HEeyOOBNETBOPUTENLHO MOAAEPXU-
BaTb HYNEBOIM MOTeHUWan Ha CBOEeM
BbIXxO4e (puc.2).

OpHako npoGneMa He TOJbKO B
«MIOXOM» MOAOEPXAHUN «HYNA» Ha
Bbixoge OQY, a B HeobBxoaumMocTy
nopayn Hasxop aToro QY HanpsbkeHus
CMelLLeHuns, KOMMEHCUpYlouwero
HaripsokeHMe Ha ero Bbixoge. Yxe
MOOHbBIM cTano . MNpUMEHeHue
VHTEerpaTopos Ha oy ans
noppepxaHusi HyneBoro noTeHumnana
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171
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CTBYIOT amnepmeTtpbl UM v nHan-
Kauuna ysnos sawmtbl. [lopon 3awu-
Ta UM (nopor 1 A) cpabGarbiBana
COBEpPLWEHHO HeoXungaHHo. Morno
Takoe MNPOoUCXOAUTb U NPU MUHU-
ManbHOM YPOBHE rPOMKOCTU, 34eChb
BeCbMa KCTatu oOkKasanacb U cBe-
TOAMOAHAS MHAOMKALUMA y3na 3auim-
Tol, COBpaHHas 8 UMM no onucaxHunio
[4]. Be3ycnoBHO, ckasbiBaeTCa M
«CKOPOCTHOW pasmaluucTblii» MOH-
Tax cobpaHHbIX MakeToB YM3Y,
BHOCSLWMA MacCy MOHTAXHbIX €MKO-
CcTen.

W3-3a npobnem camoBosbyxge-
HUSE «CNOTBLIKAIOTCA» MHOTUE KOH-
CTPYKTOpbl, Gepyuimeca 3a camo-
CTOATENbHOE NIroToRNeHue YM3Y,
He wuckniouaeTtcqa MONHOCTbIO NPO-
6neMa M TOUHLIM KOMUPOBaHWEM
«paboyunx» KOHCTPYKLUNA.
MapasnTHbie MOHTaXHble eMKOCTU
AenaioT cBoe paeno. Ho HausBHO
AyMaTb, 4TO MPU pPEeMOHTe 3aBOf-
cknx YM3Y He Bennka BEPOATHOCTb
HaTKHYTbCA Ha Bo36yxaeHne YM34
N nocnenyioiuMi 3a HUM npoGon
€ro  BbIXOAHbLIX TPaH3UCTOPOB.
O6bi4HO B 3aBOACKUX YM3Y saBHble
€caMoBO30yXAeHNs ymMeno sanasne-
Hbt. B cBA3M CO ckaszaHHbIM,NnepBoe
BkawyeHne YM34Y Ha TDA2030
Haf4o NPoOU3BECTU TONbLKO C Orpa-
HU4YeHneM Toka, 3anutas YM3Y ot
WM [2]. B cnyyae ecnn TOKM NOKOS
YM3M npessbiwaioT 50 MA,TO nmeem
nmbo npobutein  TDA2030, nubo
pexuMm caMoBO30yXIeHNd.

MNpu nepBoM BkmoveHUMn YM3Y
ero Harpysky He noaknaoydawT. K
Bbixody YM3Y nopakniouyeH BOAb-
TMETP nNOCTOsSHHOro Toka. Coga
noaxogut no6oi KUTamckuin uud-
POBO MyNbTUMETD, BKAIOYEHHbBIA K
BuiXxogy YM3Y uyepez pesuctop
1...10 kOm nwb6oro Tuna. Toku
nokoss wucnpaekoro TDA2030 He
LOMMKHbI npesbiwaTtb 35...40 MA.

Lienb R3C2 (pmc.2 n puc.3) He
OTKAIO4AT, Tak kak ecnu YM34
NnoTeHUuNanbHO HeycTounB B pabdo-
T€,TO OTK/IOYEHNE 3TOM Lenu cpasy
Xe npueefeT K caMOBO3OYXAEHUIO
YM34, He no3BONSS BbICTaBUTH
HYNeBOW NOTeHuuan Ha BbIxoae
TDA2030.

MMC TDA2030 mMoxeT BecTHU
cebq BrnonHe ctabunbHO, NOKa BXOA,
YM34 He oTcoeauHAT OT ABUXKa

perynatopa rpomkoctu. T.e.
camMoBo30ByxgeHua HeT npu
3aKOpOYEHHOM BXOLe, HO OHO
noasnsfeTcs  npu NoONOXeHun
perynatopa, COOTBETCTBYIOWErOD
MakCuMyMmy rPOMKOCTHN. Ana

nogasfieHMs Takoro $BAEHUA B
CXeMe U YCTaHOBJIEH KOHAEeHcaTop
CponHomunanomMm 300 nd.

Y1066l YM3Y He paboran Ha B,
YCTaHOB/EH 3arpaguTenbHblil 4poc-
censb L1. Ero nHayKTMBHOCTL B npe-
nenax 2...5 mklH. Ero Ttumnoeoe

DA1

R1

1

R2 [ | IBA1
1

Roc [:JRT
L
puc.4]

WUCTOMIHEHWE: HAMOTaH B OANH CJION
nposoga anamerpom 0,8...1 MM Ha
pesuctope MOH-2 (6e3bliHAYyKTMB-
HblA) WM  Ha pesunctope MNT-2
(v MT-2).

O4eBMAHO,4TO LeNb, e UCNob-
30BaHbl R3 n C2 ¢ HOoMuHanammn
0,22 Mk®P 1 1...2 OM,He onTuUMane-
Ha Ans BCEX BO3MOXHbIX HArpysok
YM34. Uenb R3C2 moxHO paccuu-
TaTtb,cornacHo [13,¢.121].

B paccmartpuBaembix cxemax
dakTnyeckmu MUMC TDA2030 kak 6bl
pa6oTaeT ¢ 3alWyHTUPOBaHHBIM (RO
BY) BbIXOAHbIM Kackagom.
JencTBUTEeNbHO, 3arpaauTesbHbli
ApOCCeNnb U Apyrue MeTonbl NoBbl-
weHnst yctonumeon pabotol YM3Y
MO3BONSIOT yCNbillaTb, HaCKOJbKO
HeraTuBHbIM ABNAETCH BAUGHUE
0aHHOM uenn Ha KayecTBO 3BYKa,
ecnun 3T  onemeHTol npobosatb
oTcoeanHatb. Ho ans «Mackupos-
Kn» caMOBO3OYXAEHUS MonyYyaeTcs
KaK pa3 T0,4TO «Hapo»,4To6bl cnps-
TaTtk Npobnemy «nopg kanoT», Bot u
KOYYIOT HEAOCTaTKU CXeM U3 roga
B rOf4,U3 OOHOrO XypHana B Apyrow,
13 3apy6eXHbIX UCTOYHUKOB K HaM
«B TOCTU».

O uenu R3C2 BecbMa TOAKOBO
M AOXOA4YMBO CKas3aHO B KHure [5].
30ecb Xe crnpaBennmMso OTMEYEHO,
4yT0 YM3Y nonxeH ycTonunso pabo-
Tatb 1 6€3 3TONW uenu,He caMOBO3-
6yxaasco 6e3 Hee.

BesycnoBHoO, Umest uamepuTens-
Hble MPUBOPLI, MOXHO NPUBErHYTb K
6onee KpoONOTAUBLIM NpoLEaypam
B OLEHKe YyCToOW4MBOCTM YM3Y,
Hanpumep, cornacHo [14], roe Ha
C.62-65 B gocTynHoi dopMe nsno-
X€Ha MeToAuKa OUEHKU YCTOMYU-
BOCTU YCUIUTENS U NPOBEPKU €ro
YCTOMYUBOCTM nojadveil Ha BXxOp4,
YM34Y vmmnynecoB npamoyronbHoOn
¢dopmbl. 10 MMNYNbCHBIM Nepena-
TOYHbIM Xapakrepuctukam YM3Y4, a
BepHee, no ¢opme ¥ amnantyae
BbIBPOCOB HAaMNpPshKeHUsl B BbIXOA-
HOM HanpsxXeHun YM3Y4, mMoxHO
cyautek U O 3anace no ¢ase Ha
pasnyHbIX «NOAC3PUTEAbHBIX»
yacToTax, rae BEepOSTHOCTb Camo-
8036yXAeHUsa Hanbonee BLICOKA.

Cxema YM3Y

€ NOBLIWEHHON BBIXOAHOM
MOLLHOCTbIO

OHa nokazaHa Ha puc.3. Otanyune
OT 6a30BON CxeMbl {prUC.2) 3aK0-
4YaeTcs B JONOMHUTENbHLIX MOLLHbLIX
TpaHaucrtopax VT1 u VT2, koTopbie
«packadymealTCa» norpednsemMbim
no wuHaMm nutaHus TokoMm MMC.
OCOBeHHOCTLIO OaHHOW  CXeMbl
ABNIAETCH Takow pexum paboTsl,
Korga TpPaH3UCTOPbl «3arHaHbl C
3anacoM» B DPEXWM OTCe4YKM ToKa
T.€. OTKPbLIBAIOTCS NUlb NPU  MakK-
CMManbHBIX TOKax noTpebnexHus
MMC.

Cywecrsyiot gse ocHOBHbIE Pa3-
HOBHUAHOCTH TAKOUH CXEMbI:

- korga QY pabotaeT {no BbIXO-
OY) C HWU3KOOMHOW Harpyskoii, T.e.
Bbixoa OY noutn B pexume K3;

- TPaH3uUCTOpbI  BKJIOYATCA
ANWb MPU  MaKCUManbHbIX TOKax
OY, a Bce ocTajbHOEe BpemMa B
Harpyske MCNonb3yeTcs BbIXOOHOM
10K QY (pnc.3).

Bce 6bl xopowo, Aa npu BbIXOA-
HOM MOWHOCTU YM3Y B HECKONbKO
BaTT TPAH3UCTOPOB B CXeMe KaK 6bl
M He cywectByeT BoBce. MonbiTkn
no-rnpoCTOMYy BbIBECTW STU TpaH-
3UCTOPbI U3 TAKOro pexumMa yeenu-
YeHWEeM HanpsaXeHus CcMeLleHus
nepexoaa 6asa-aMUTTEP HU K Yemy
XOPOLIEeMY He NPUBoAAT. Bo3Hukaer
camoB0o36yxpeHune YM3Y. Takum
06pa3oM, yBennyeHune HanpsxeHns
cmelneHus (b-3) ysenuyenuem
COMNPOTUBAIEHNS pe3ncTopoB R6 u
R8 cBepx HeKoTOporo HoMmMHana
(bonee 4,7 OM) pesko CHuxaeT
ycTonumsocTe YM34Y k camo36yx-
aeHuio Ha BY.

HaHHaa cxema YM3Y, ¢ ponon-
HEeHMEeM MOLHbIX TPaH3UCTOPOB,
uenecoobpasHa 6onblwie ¢ MOCTO-
BbiM BkJIOYeHMem VIMC,rpe tpeby-
eTcs (Mnn, BO3MOXHO, fonycKaeTca)
paboTta Ha HU3KOOMHYIO Harpysky.
Bonbwoe ypobcreo B cxeme puc.3
3aK/I04aeTCa B TOM, 4TO KOANEKTO-
pbl 060MX TPAH3UCTOPOB pasMelle-
Hbl Ha obuweMm Tennooresoae.

Cnepyer OTMETUTbL WU NOMHUTH
TOT dakT, 4TO HarpeB Kak camoii
UMC, Tak U TpaH3UCTOPOB O4YEeHb
CUABHO 38BUCUT OT WCMONHEeHUs
AC. Mpu paboTe Ha WNPOKONOAOC-
Hbtid T, T.e. npn ucnonHennn AC
6e3 peakTUBHLIX noraotTuTenein
aHeprun YM3Y,kakoBbIMA SBJISIOT-
ca pasgenutencHble LC-dunbTpbi
BHYyTPpU AC, UMC rpeetca Becbma
HEe3Ha4YnTeNbHO, 0 4YeM CBUIETENb-
CTBYeT MWHUWATIOPHbIN pagnaTtop Ha
doTo. EctecTBeHHO, naHHble YM3Y4
npu  MakCUManbLHO OONYyCTUMOR
ana UMC TDA2030 MOWHOCTM He
UCNOAbL3YIOTCA.

{[pononxenne cneayer)
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AdomauiHme KMHoTeaTpbl

_ayamo-sua

Ha nbon BKyC

B.U. CeprueHko, r. Kues

B 310M 0630p€ PBIHKQ MbI OTCTYMM OT MPHBLIYHOTO CTIISA
M3OXEHUS, KOrgQ PACCMATPHBOKOTCS YCTPOMHCTBA C NpH-
MEPHO OfMHOKOBBIMYM BOSMOXHOCTIMU M OQHOTO LEHOBO-
ro guanasora. Ha stor paz 6yayT paccmoTpeHs cucTemst
BOMQLLHEro KMHOTEATPA, HAYMHAS C MPOCTHIX GIOAXETHbIX
mogenesi tuna 2.0 v 3aKQHYMBAS BOPOTHMH MOLESIMH
knacca «llpemuyms. Mbl HQZEEMCS, 4TO 3TO NO3BOIMT
YUTATENAM JTyHLIE COPHEHTHPOBATLCT BO BCEM MHOTOO6-
Pasmi NPELIAraemsiX HQ PLIHKE CHCTEM JOMALLHETO KHHO-
TEATPA M BHIOPATH NOAXOAALLYIO CHCTEMY.

TpaAMUMOHHC NOA CUCTEMOI AOMaLIHero KuHoTearpa
NOHNMAETCS KOMMNAEKC TEXHUHECKUX CPELCTB, NO3BOASIO-
LWMX C BbICOKMM Ka4e€CTBOM BOCIMPOUIBOANTL B AOMALLHUX
YCNOBUsIX BUACO- U ayauonpousseneHns. B coctas Tako-

" rO KOMINEKCa O0/MDKHbI BXOOUTb:

- BbICOKOKa4eCTBeHHbI DVD/CD-npourpbiBaTens {pekop-

_ nep);

- AV-pecusep;
- aKycTuYeckme cucTembl,obecneunsaiolime o6beMHoe

. 3By4aHue;

- YCTPOWCTBO BOCMPOU3BEAEHMS BUAeOUHDOpMaLMU
(TeneBn3op unu gucnnen).

B kavecrse BugeosocnponasogaiLero ycTtposicTea oto-
OPAXEHNT MOXET UCIIONLIOBATHCA:

- OObMHbIA KMHECKOMHbIA TENEBU30P;

- LCD-TeneBunsop;

- NnasMeHHas NaHenb;

- NPOEKUMOHHBIA TENEeBU3OP.

Bcnepcteue Takoro pasnHoobpasna BUAEOYCTPOWCTB, B
COCTaB CUCTEMbl AoMallHero kuHoteartpa (COK) Trenesu-
30p, KaK rpaBuno, He BKJIOYAIOT, OCTaBsAA ero BLI6op Ha
BKYC noTtpeburens.

B psape cuctem pgomauiHero kuHoTeaTpa Npourpbisa-
Tens DVD/CD-gmuckoB 0O0beAVHEH KOHCTPYKTUBHO C
AV-pecnBepoM. ITO ynpoLlaeT pasmelleHne BCcen cucte-
Mbl B KOMHaTe, HO He BCerga yaydllaeT TexHW4eckue
XapakTepUCTUKU KOMMNAEKCa B LENOM.

Komnnext AOMQALIHero KMHOTeqQTpa — 23TO, npexae

‘ BCero,cnuctema ang socnponseeneHuns 3ByKkoBoro conpo-

BOXaeHns o¢unbMoB. MMeeTca Heckonbko ¢opmartos
3anucyn obbemHoro 3syka: 5.1, 6.1, 7.1. B Hacrosiwee
BpEMS OCHOBHbIM dopmMaToM 3anucu siengetcsa 5.1. 31o
3HA4YUT, YTO QO BOCNPOU3BEAEHVS 3anucei B HeM
NCAONb3yeTcs 6 akyCTU4ECKNX CUCTEM:

- LEHTpa/IbHbIA KaHarn;

- OBa PPOHTaNbHbLIX KaHana;

- [1Ba TbINOBbIX KaHana;

- cabeydep.

Takum 06pasoM, cuCTeMa BKITIOHAET MSATb CUCTEM, BOC-
npouasoaswmx CH u BY («5.»),n 0auH KaHas, BOCNponsBo-
Aswmi nckniodnTensdo HY (.1). OcHosHble dopmaTtbl MHO-
rokaHaibHOM 3anucu B HacTosdulee Bpems a1o Dolby Didital
n DTS, noatomy npuobpetaembii Bamn gomMalliHUA KMHO-
TeaTtp OO/MkeH noanepxvearts atn  ¢opmatbl. JomatuHnia
KMHOTeaTp OOSKEH Takke coaepxarte aexogep Doigy pro

- logic 1l,06ecneumsaloero pacnpeaeneHne ctepeodoHmnye-

CKOIO 3BYKOBOIO CUrHana no akyctuieckum cucremam (AC)
MHOTCKaHanbHOM akycTuku. OCHOBHOE HasHauyeH e pecuse-
pa OOMALUHEr0 KNHoTearpa — 3T0 4eKOgupoBaHue 3anmcaH-
HOro 8 uMdpoBON GopMe curHana 3ByKOBOIo COMpPOBOXAE-
HUSI B @HaJTOMOBbI MHOTOKaHasbHbIA BUA, YCUIEHWE ero v
BOCINpou3BeaeHmne yepes komnnekT AC.
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Pecusep cHCTEMbI BOMQLUIHETO KMHOTEATPA AOSIXEH
COnepXars:

- Npoueccop ynpaBneHus;

- 0eKOAep MHOrOKaHanbHOro 3ByKa;

- DVD-nipourpbeiatenb ¢ UMPPOBLIM MM aHAIOrOBbiM
BbIXOZAOM A9 MOOKNIOYEHNs] BUOCOCUrHana K TeneBnsopy;

- MHOroKaHanbHbIi ycunutens 3syka (YM34).

B psgoe cuctem poMawiHero KuHoTeaTpa pecusep
BLIMOSIHAETCA NO ABYXKOMMOHEHTHOM cxemMe. B aTom cny-
yae DVD-npowurpsiBatens U AV-pecuBep NpeacTasBnsioT
co60l ABa oTAenbHbIX 6rnoka.

Hanbonee aHeproeMkmm M TenNOBLIASASAIOLNM 3fe-
MEHTOM AOMalIHero KMHoTeaTpa siBNaeTcst MHOTrOKaHalb-
Helh YM34. CyuiecTByeT TpU KOHCTPYKTUBHBIX BapuaHta
€ro UCNOMHEHNS:

- Bce YM3Y pacnonoxetbl B 6510ke pecusepa;

- cabBydep viMeeT CBO COBCTBEHHbLI BCTPOEHHDIR
YM34, octanbHbie YM3Y — B 6noke pecusepa;

- Bce YM34 HaxopsTcs B cabsydepe, a B pecusepe
pacnonoXeHbl TONLKO NPEAyCUUTENU CUTHana.

B pane CAK npenycmotpeHo 6ecnpoBogHOe NOAKIO-
yeHne AC k pecuBepy. B aToM cnyyae nepegaya uHodoOp-
Maumm Ha YM34Y k AC npousBoguTca €  MNOMOLLbLIO
nHdpPaKpacHsix Nyyein uny no paguoxaHany.

B HacTosuwee Bpema npoussoautenn CIAK cTpemsTcs
MCMONb30BaTb O4EHb MHOFUE HEOObIYHbIE U OPUFrUHAMDb-
Hble auM3arHepckune peileHns B 0hopMIIEHN CBOe Npo-
Aykumun. Mcronb3yeTcsl Takke umMnUTauma gelleBbix oTae-
JIO4HBIX MaTepuanoB MoA AOPOroCcTosMe.

OcHoBHas npoGnema COK ceA3aHa C Tem, 4HTO OHU
paboTaldT HEe B MAeabHON aKyCTUHeckoit kamepe, a B
PEanbHOM XUIOM MOMELLIEHUM, HanuumMe Mebenn 1 UHbIX
npegMeToB B KOTOPOM WCKaKAEeT 3BYKOBYIO KapTUHY. 3TO
HE TNOo3BOAAeT MNOJNYYUTHL HYXHYIKO TOYHOCTb NoKanunauun
MUCTOYHUKOB 3BYKA,4TO,B CBOK O4Yepefb,He co34aeT y 3pu-
Tensa addexTa NpUCyTCTBUA. HeCMOTpS Ha TO,4TO Ka4YecTBO
3ByqaHns COK onpepensietcs, B NMepByid ovepedb, Kaye-
CTBOM UCNONb3yeMbix AC, NpaBuMbHAs MHCTasNAUME
HACTPOWKa CUCTEMbI MO3BONAET 3aMETHO YJTYHLLWTL €€ 3BY-
YaHWe paxe npyv UCNonb3oBaHur Heaoporux AC.

Ana npaBUnbLHON nepepaLsn akyCcTUYeCKOW CueHbl B
COK (kax u B cTepeodoHun) GpOoHTaNbHAA aKycTuka U
3puTenb AOMKHLI 06pa3oBbLIBaTL paBHOGeAPEeHHbI Tpey-
ronbHuUK. ToinoBble AC M 3puTent {(cAywaTtens) Takke
DOMKHbl  0BPa30oBbIBaTb PaBHOGEAPEHHbLIA TPEYronbHUK,
HO €ro BbiCOTa MOXET OblTb 3aMETHO MEeHbLUE, YHeM IS
dpoHTanbHbIX KaHanoB. PaszymeeTcs,uTo ueHTpansHaa AC
JomkHa ObITb pacnonoxeHa TOYHO HanpPoOTUB 3puUTend,
HanpuMep nog TeneakpaHoM. HEeKpUTUHYHO TONbKo pac-
nonoxeHue cabpydepa, OOHAKO ero pacrnocnoXeHue
psaoM co cTeHoM ycunueaeT HY 3a cueT cyMMUPOBaHnA
V3y4aeMOon U OTPAXEHHOW aKyCTUHECKUX BOJH.

K coxaneHuio,B XunoM NoMeELLIeHA UAealbHO Pacrono-
XUTb 3nemenTol COK HeBO3MOXHO. [ KOMNeHcaumm 3Toro



8 CIK npeaycMoTpeHa KOPPEKTUPOBKA YPOBHS CurHana
KaXXO0ro KaHaa,KopPeKTMpPOBKa CUrHana B 3aBUCUMOCTU OT
paccToaHra Ao 3puTens N BbIBOP BPEMEHN 334EPXKA CUr-
Hana B JaHHOM KaHauie OTHOCUTENbHO UueHTpanbHoro. B CAK
CcpedHel 1 BbICOKOW LIEHOBOW KaTeropum UMEIoTCs cucTemMa
ABTOMATHHYECKON HaCTPOMKN 3TUX NapameTpos.

OcobBeHHocTe COK B TOM, 4TO OH MCNOAL3YETCH He
TONBKO ANs NPOCMOTPa PpUNbMOB,HO U ANS NPOCYLLIUBA-
HUS My3blkanbHbIX MPOU3BEOEHWA. W TyT OKasbiBaeTcs,
yto Kk COK npenbsBnsioTcst NpoTMBOpedYmnsble TpeboBsa-
Hua. B pewesbix COK 3TO 3aMeTHO NO criegylolemy
dakry: yem nydywe CAK BOCMPOU3BOAMT 3BYK K DUNbMY,
TEM XYXEe Ha Hell 3BY4uT My3blka, M HaoBopoT. ITO CBHA-
33HO C TeM,uTO 119 AOCTMXEHUA Bonee ApKoro BOCNpus-
TMa ¢unoma AHX aygmoTpakta crneuuanbHo Aenaercs
HEMMHENHON, KaK Ha NPOrPaMMHOM, TaK U Ha annapaTHoMm
ypoBHe. B T0 Xe Bpema,nNpyu BOCMPOU3BEAEHUN MY3biKM
nnHerHoCTb AYX, HaobopoT, oueHb XenatensHa. MosTomy
npoctad n gewesas CAK ¢ ManeHbkMMU NNACTUKOBbI-
Mu AC My3bIKY XOPOLLIO BOCIPOM3BOANTb HE MOXET.

OcobenHo BaxHa ans COK xopowas paboTta cabsyde-
pa. OTOT 3anemMeHT cuCTeMbl B HaunbBOMbLISA CTEneHn
onpegensieT eCTEeCTBEHHOCTb 3BYKOBOCMNPOU3BEACHUS.
Ecnn HY BOCnNpomnaBoaaTcs HeBaxHO, TO HUMKakas, Jaxe
caman KasecTBeHHas, CH-BY AC cuTyaumio He ncnpassr.
[NoaTOMyY CTPaHHO BBITSAUT HAMETUBLLASICA B NOCAeaHee
BPEMS TEHAEHUMS YMEHbLUATb TOSMLUHY KOoprnyca caGBy-
¢depa u pacnonaratb HY ronosky Ha ero 6GOKOBOI
nosepxHocT. KoHeyHo,npu atom gusaitd CAK BbIMIrpbi-
BA€T,HO Ka4eCTBO 3By4aHus,rybunHa 6aca,pesko yxyatia-
etcs. U3 atoro cnepyer BbiBOA: ecnv Bam He HpaBuTLCS
On3aitH «NpaBu/IbHOrO» O6beMHOro cabeydepa, TO ero
BCErAa MOXHO Kak-TO 3aMacKMpOBaTh B NMOMELLEHNN, BeAb
TOYHOE ero MecTopacnooXeHNne HEKPUTUYHO.

MNepsbie ceMb U3 paccmaTpuBaeMbix Huxe CAK npepn-
HasHadeHbt 15 paboTbl B KOMHAaTe riowabio 20...25 m2.
3TuM onpegensieTcss 1 MOWHOCTb X YM3Y v gnuna
COEANHUTENbHBIX NPOBOAOB, KOTOPBIMU OHW KOMMAEKTY-
totca. K coxanenuio, CAK He Bcerga KOMMNEKTYIOTCS
[OCTATOYHO Ka4E€CTBEHHBIMU,T.€. TOICTBIMM,aKYCTUYECKHU -
MU npoBogaMu. 3a4acTyio GpUPMbI-NPOU3BOAUTENM Ha
3TOM 3KOHOMST, U POBOAA NPUXOAUTCH 3aMeHATb CaMo-
CTOSITENBHO.

Bonsuioe sHauyeHvne B CAK numeeT BLIGOP 4acTOTLl pas-
hena mexgy QpoHTa/IbHEIMU KaHaiamMu 1 cabeydepom.
Ans Toro 4To6b! M3GexaTb Nogbema Ha pPesynbTUPYIoLLE
A4X Bceit cuctembl,cnag AYX u cabeydepa n gpyrux AC
(catennuToB) Ha 3TOW YacToTe AOMKEH 6biTh POBHO —6 AB.
MNpu CAMLKOM HWU3KOW HacToTe pasfena K caTennutam
NpeabaBnOTCA NOBbILEHHble TpebosaHWs No  Manomy
(meree 1...1,5%) KHN na atoit yactote n sbilwe ee. Mpu
CNMLLKOM BbICOKOW 4acTtoTe pasgena cabsydep AosmkeH
BOCMPOU3BOOUTL TaKkke M 4acTb AnanasoHa CH.

OcobeHHocTbio CIIK 9BASETCH TaKKe Hanuyue B HUX
AM/4YM (FM) TioHepa,YTo npeactasnseT coboit AONOAHN-
TensHoe yao6CTBO.

PaccmoTpum HekoTopble CAK, npeacTasneHHble Ha
pPbIHKE.

Samsung HT-TX250
3eyuanmne. Becbma nocpeancteertoe. [1o6utbea addek-
Ta 06BEMHOr0 3ByYaHUs yaaeTcs He sceraa. CBS3aHo 310
¢ TeM,4y10 AYX caTennMToB He UMEET SPKO BbiPaXeHHOro
crnaga nocne 4actotel pasgena. 310 NPUBOAUT K TOMY,
4TO Ha YacTtoTtax Huxe 100 Ny paGoTaloT 1 catennuTbl,n
cabeydep. Mpuuem KHWN catennuToB B 3TOM AnanasoHe
4acTOT O4YeHb Benuk {6onee 6%),4TO 3aMETHO yxyawaeT
3ByyaHue. 3ameTeH Takke chnafg B LENOM A0BOSLHO
nuHenHo AYX sbiue 17 klu. PaspeneHve kaHanoB —
6onee 70 pbB,4TO OYeHb XOPOLWIWIY NOKasaTenb.
N3o6paxenmne. [J0OBONLHO TOYHAs KanMbpoBka onop-
HbIX UBETOB O0BecneunBaeT NOYTU HaTypanbHble UBETa Ha

n30bpaxeHnn ¢ nerkuMm caosurom BanaHca B o061acTb
nypnypro-ouoneToBbix TOHOB. OyeHb WMpOKas nonoca
MYX - Ha yactoTe 6 MI'y cnag cocraBnseT Bcero —12 ab.
3T0 O4eHb BLICOKMIA NokKaszaTtens AN annapaTypbl pac-
CMaTpMBaeMoro krnacca. Xopoiiee Ka4eCTBO LBETOBbIX
Nepexom4oB U HU3KWIA YPOBEHDL LUYMOB Ha M306paxXeHnn.

Tionep. Ob6napaer 4yBCTBUTENLHOCTLIO 2,5 MKB npu
COOTHOUIEHUN ¢/l 6onee 60 gb. 3TO O4YeHb xopoLlIne
nokasarenu.

Ynpasnenue. [1oBonbHO yaoGHbIA MY,00HaK0 nepe-
TPYXEHHLIT B HUWXHEW 4acTu 6GONbLWWMM KOANYECTBOM
MeSIKUX KHOMOK. MuHumMansHblii Habop HacTpoek 3syka 1
n3obpaxeHus. MeHio He pycCUpULMPOBAHO.

PDyHKUNOHaNbHas OCHAWEHHOCTb. KpOMe AMCKOB B
cTaHgapTHbiX Ana CAOK dopmaTax nogaepxmnsaeTtcs Take
DVD-Audio. BbicokockopocTHoi nopt USB nossonser
BOCMPOU3BOAMTL He TONbKO danel MP3 u jpeg, Ho u
MPEG-4. 310 04eHb BaXHOE Ka4eCTBO AMS HAaLMX YCAO-
BU. VimeeTcs Bbixog HDMI.

Oco6ennoctn. Pytypuctudeckmii ausavii ¢ AC B
Buae BepTukanbHbix Tpy® unu G6anok. MNnoxas sawmuieH-
HOCTb DVD-npourpsiBatens oT Nbiiv U3-3a UCMONb30BA-
HMA Wenesoi 3arpyskn. Ncnonb3yetcsa naccusHbIn cab-
Bydep. Bo3MOXHOCTb 6eCnpoBOAHOrc NOAKNIOYEHUs
ToitoBbiX AC ¢ ucnonb3oBaHuem noprta Wireless. CAK
npefHasHadyeHa ana paboTbl B KOMHATE HEBONbILMX pas-
mepos. LUeHa 530 gonn. CLUA.

Philips HTS6600
3TOT annapar BbINOSHEH M0 cxeme 2.1.

3eyyaHue. HU3KOro kayecTsa — HeEeCTECTBEHHOE,
13-3a Ype3MepHO ycunedHoro 6aca. Tak kak A4X ca6By-
dbepa nopgHata Gonee yem Ha 20 OB (Ana ycunenvs
adpdektoB B dunbmax). OAs npocAylIMBAHUA My3bIKW
ata COK ne rogutesi. HepasHoMepHOCTb AYX npeBsiluaeT
10 ab Ha yacToTax Gonee 2 k. BaamHOe NPOHUKHOBE-
HMe KaHanoB He npesbitaeT 62 ab. NonyyeHrne o6bem-
HOTO 3ByYaHusa 3aTpyOHEHO M3-3a OTCYTCTBUAA ThUIOBBIX
KaHanos.

U3oBpaxeHne. [noxas kKanubposka ONOPHbIX LBETOB
CUSIbHO UCKaXaeT LBeT Ha u3obpaxenunu. Mo KOMNOHEHT- |
HOMYy Bbixogy MYX nmeet cnag —10 b Ha vacTote 5 MIL,
4YTO He O4YeHb XOPOLLO. XOpOLUME LBETOBbIE Mepexodbl 1
HEBBLICOKNA YPOBEHb LUyMa Ha M30BpaXxeHuu.

TioHep. OGnagaeT BbICOKON YYBCTBUTENBHOCTLIO W
O4€Hb BLICOKUM COOTHOLLEHUEM C/LLI.

YnpasneHue. OueHb yaoGHbii MY ¢ MUHUMANLHO
HEOBXOAMMBIM, HO BMOJHE OOCTaTOYHLIM HAaBOPOM KHO-
nok. OuyeHb yno6Hoe,NPoCTO. U NOTUYHOE MEHIO.
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DyHKUMOHaNbHAs OCHALLEHHOCTb. VMeeTca USB-
Bxon. lopopepxmBaeTr npakTUYeCcKn BCe MyNbTUMEANIA-
Hble ¢opmatel. TMpuuem ¢ USB nopgepxmuBaloTcs He
TONbKO QoTorpadudeckme dopmartbl, HO U OCTafbHbIE.
MpenyCcMOTPEH pexum crnang-woy. a8 noakoYeHns K
undpoBbIM TENeBU3opam npenycMotTpeHa GyHKUUS CUH-
XpOoHM3auuu 3Byka v ckennep. lNpeoycMoTped anrpeiin,
BCTpoeHHoro MNO.

Oco6eHHocTU. B AC 1cnonbayoTcsa NAocKue uanyya-
TeNN, YCTAHOB/IEHHbIE Ha OPUrMHaNbHOW KPYyriaow noa-
cTaBke. Manysarenn MOXHO CHATb C [OACTaBKM U
3aKpenuTb Ha CTeHe,YTO NMpPeKpacHO coveTaeT Ux ¢ Nno-
cknMm akpaHoMm LCD-Tenesuzopa. YM34 pasmelieHbl B
cabeydepe. KoMnakTHblA pecuBep ponyckaeT BepTu-
KasbHOE pa3sMelleHue M noaBeulnBaHne Ha cTeny. B
COK oTCyTCTBYIOT ThISIOBbIE KaHanbl,a A% co34aHns 06b-
€MHOro 3By4aHUs MCNoNb3yeTcs TexHonorus Ambisound
0cOoBEeHHO xopolwo ceba nposBasawiulas B HeBOAbLIMX
nomelleHusx. LUeHa 640 ngonn. CLUA.

3

Onkyo DR-815/D-N7BX

Ota CAK ocHauweHa akyctukon 2.0,T.e. 06bMHON cTepeo-
doHnYecKoR, U npegHasHaveHa Ans paboTul B HEGONb-
wom kabuHete (cM. $OTO B Hayane cratbin).

3By4aHue. Hnu3koro kadecTBa. 3aMeTeH Kak HelocTa-
Tok HY (B COK HeT cabrydepa),Tak 1 CKBEPHOE BOCMPO-
n3senexHne CH u BY mn3-3a 605bLLON HEPAaBHOMEPHOCTU
AYX B ananaszoHe 2...18 k'u. M pok My3bika,n knaccude-
ckasi BOCNPOM3BOAMTCS [AOBONBHO CKBEpPHO. Hennoxo
3BY4MT AULLL BOKa.

U306paxeHue. OueHb xopoilee. O4YeHb TOYHAR Kasin-
6poBka OMOPHbIX UBETOB oObecnedunBaeTr Ge3ynpeyHbli
HanaHc ©6enoro ¥ ecrtecTBeHHOCTb TENEeCHOro LUBeTa.
MYX nmeet npoTsaxeHHoCTb 40 5,2 MMy, (—10 gb). OveHb
HU3KNIA YPOBEeHb LUyMa Ha u3obpaxeHuun. Xopolne Lpe-
TOBbIE Nepexonbt.

Tionep. O6GnapnaeT BLICOKCW 4YyBCTBUTENLHOCTBIO W
XOPOLLUMM COOTHOLUEHUEM C/LL.

Ynpasnenue. Y WMpOKni, TXENbIN, HE O4eHb ya06-
HbIl U IBHO NeperpyxeH KHOMkamut ynpasnenuns. MeHio
He pycuduumnmpoBaHo.

DyHKUMOHaNbHAA OCHaWEeHHOCTb. Bocnpoussoant
3BykOBble dannbl Bcex dopmatos. OgHako Buaeodann
DivX He Bocnpoussogarcsa. ECTe TamMep BrO4eHUS.
MpenycMOTpeHbl MHEAHbIE BbIXOAB! A MOOKAIO4EHUS
YM3Y Tb1108bIX U LIEeHTPanbHOro KaHanos,a Takke cabpy-
depa.

Oco6eHHOCTU. 310, CKOPee, My3blKaIbHbIA LLEHTP, 4eM
COK. Xota B pecuBepe u npeaycMoTpeHbl BCe Heobxo-
OVMbIE ARs NOAKTIOYEHMS aKyCTUKN 5.1, BbIXOALI U pery-
nuposkun. Uena 650 ponn. CLUA.

Sven HD-1070/HR-986/HP-880

3By4aHmue. H13Koro kayecrtsa. Bce mMy3bikasbHbi€ XaHpsbl,
ocoBeHHO BOKas,3By4aT O4YeHb CKBepHO. AYX ycTpoiicTea,
ckopee,TUNNYHa st macTMKoBbiX AC B100)XeTHOrO Knac-
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ca,4eM A5 NONHOPAa3MepPHbIX HaMoAbHbIX AC, KOTOPbLIMMK
komnnexkTyetca 3ta CAK. Yactota pasgena (80 Tu)
BblibpaHa ABHO HeyAaqyHO — Huxe ee (poHTanbHas aky-
CcTvKa nanyyaet 6ac ¢ ypoBHeM nuuib Ha 3...5 ob cnabee
cabrydepa,3aTo ¢ 60abwuM KHN. AYX umeeT 3ameTHbin
nposan B obnactm 200 ..400 My u peskuit cnag Ha
vyacTtoTax 3...4 k4. PazgeneHne ctepeokaHanoB He o4YeHb
xopolee — okono 57 gb. 3ta CAK euwie kak-To No3sons-
€T CNywaTb 3BYK B KMHODWUNbMAX (XOTH AManoru 3sy4ar
Hepa3BopUMBO), HO ANS NPOCAYLIMBAHUS My3blKWM OHa
peWnTenbHO He TOANTCS.

Us3o6paxenue. Xopoilero kadectsa. [Noutn TouHas
Kanubposka ONOpPHbIX LBeToB. LLupuHa MYX pocturaer
5,3 MI'y (—10 gb). Mpy xopowwux LBETOBLIX Nepexogax
Ha U306paXeHUU OTCYTCTBYET LUYM.

YnpaBneuue. KpaiHe HeynobHoe, koMnaekTyercs
asymsa MNAY: oavH nyneT gng DVD,BTOpOK — Anga pecuse-
pa. Ob6a nynbTa NAOXO NPOAYMaHbl — MOAb30BATLCA UMK
HeynobHo. Wmutauums knaenatypbl DVD-npourpeiBatens
Ha 3KpaHe TeneBn30pa HECKOMbLKO YyullaeT NooxeHne.
MpeaycMoTpera perynvposka MHOMVMX NapaMeTpoB 3ByKa
1 n3obpaxeHus. Perynatopbl Tem6pa HY 1 BY.

dyHKUMOHaNbHAs OCHALWEHHOCTb. [loanepxka
6onbuivHcTBa Qopmaros, kpome DVD-Audio 1 SADC.
MN3-3a HeBbICOKOro Kkavecrsa pgekogepa 5.1 DVD-
npouvrpsiBatens, Jydule WCNONb30BaTb  AeKodep
AV-pecuBepa. Beixog HDMI otcyTcTRyeT. MNpenycmoTpeH
anrpeunpn, BctpoeHHoro MNO.

Oco6eHHocTU. AC BLINMONHEHbI B BUAEC OEPEBAHHLIX
SILMKAX, FIOKPbIThIX akoM. PecuBep BbLINOMAHEH B BUAE
ABYyX oOTAenbHbix 6nokoB: DVD-npowurpbiBaTenb u
AV-pecusep. Lena 690 gonn. CLUA.

Jamo DMR 61/A102/A10/Sub200
3ByuyaHue. CpepnHero kadectBa. OveHb xopollee BOC-
npovissepeHne Haca anst cabrydepa HeGOMbUIOro pas-
Mepa, Ho paboTawuwero Ao 4Yactotel 30 u. YgadyHo
BbiOpana 4actoTa pasgena mexay cabsydepoMm u
carennutamMn. PasfeneHne kKaHanoB O4YeHb Xopollee
(6onee 80 ab) B pexume DTS n npuemnemoe B pexu-
me DD. OpgHako amanory BOCAPOU3BOAATCA CKBEPHO
n3-3a npoeana AYX B paione 3...4 kly.
U306paxeHne. HeBbLICOKOrO Ka4ecTBa C HEBbICOKUM
paspeweHneM. Xopoilune uBeToBbie nepexoabl. MYX
(aMNnNMTyaHO-4acTOTHAA XapakTepucTuka BWMAEOoTpaKkTa)
JAOBOABHO fIMHERHAA NO KOMMOHEHTHOMY BbIXOAY, OfHaKo
nmeeT crnag —12 gb yxe Ha yactoTe 4,5 Mlu. Hesbicokas
TOUYHOCTL KanuBPOBKM ONOPHbIX LBETOB. [OCKONLKY B
pecuBepe OTCYTCTBYyeT ckeinep u npeobpasoearenb




dopmara 4:3 B 16:9 no Bbixogy HDMI, To ¢ stoin CAK
nyywe ucrnonb3oBaTb TENEBU30P C 3KpaHoMm 25...29”.

TioHep. W3-3a HU3KOIN YyYBCTBUTENBHOCTU TpebyeT
XOPOUWER aHTEHHbI.

Ynpasneuue. Yoo6Heili MAY ¢ npogyMaHHbiM pacro-
NOXeHueM KHoNok. MeHio He pycuduumporaHo. MNepedeHb
PEerynupoBOK HEBENUK, U3-3a XECTKON NPUBA3KK K orpe-
OenenHor AC. B meHi0 npenycmotped nokas ¢aiinos
TOMbKO C 3agaHHbIM paclumpeHueM. [1osToMy cpasy yBu-
[leTb BCe dannbl, uMerolnecs Ha aucke Henb3qa. Mmeetcs
He oTkno4yaembit TpaHckogep NTSC-PAL. 310 Heyno6Ho,
Tak Kak 0py nNpocMoTpe GUIBMOB €ro MNPUXoANTCS nepe-
KJIO4ATh BPYYHYIO.

DyHKUMOHaNbHag OCHALWEHHOCTb. BocnpounssoouT
BCce Tunbl amckoB CD u DVD. Wmeetca Bxoa USB.
Kapapuaep ona kapt namsith uudpoBbix ¢oToannapa-
TOB.

OcobeHHocTU. PecuBep paccuuTan Ha paboty ¢
aKTUBHbIM cabBydepoM 1M aKyCTUKOWM CaTeANIMTHOTO T1Ma.
PasmeweHne YM3Y B pecusepe npueeso K HEOBXOAMMO-
CTU YCTaHOBKW BEHTWIATOPA, KOTOPbIA, KOHEYHO Xe, He
6ecwymeH. LieHa 820 gonn. CLUA.

Harman/Kardon HS 350

3ByuaHue. Xopowero kayectsa. 10 gocturaerca 6na-
rogaps yaayHo BbIGpaHHOW YacToTe pasaena u npuMeHe-
HUIo cabeydepa 4OCTaTOYHO BOoNblLMX raBapuTos.

UzobpaxeHune. Xopollero kadecrtsa. Moyt To4Has
KanubpoBka OMOPHbIX UBETOB O6Gecne4YnBaeT XOpOLLUiA
BanaHc 6enoro 1M TOuUHYIO Mepedady TeecHOro useTa.
OTnuyaeTca XOpowuMK LBETOBbLIMW nepexofaMi i
OTCYTCTBMEM WyMa Ha U306paxeHnu.

YnpaBneHue. YoobHuiti MAY ¢ NpooyMaHHON cucre-
MO MEHIO.

DyHKUMOHANbHAsA OCHALLEHHOCTb. [logaepxmnsaioTcs
BCE U3BECTHble Ha cerogHs GopMarbl ayamo- n BUaAEO3a-
nMcu, B ToM 4ucne DivX n VCD. Kpome cTaHOapTHbIX
aexogepos DD n DTS umetotes Dolby Pro Logic Hu ¢up-
MeHHas cuctema 06beMHOro 3sy4anua Logic 7. MpuMeHeHa
bupMeHHas TexHonorua aeBToHacTpoiiku CAK EzSet/EQ,
perynupyloutas AHMX U BpeMs 3a4epXKN KaXaoro us

KaHanos B COOTBETCTBUE C XapakTEpPUCTUKaAMU NOMeLLe-
HUS.

Ocob6enHocTu. [peaycmMoTpeHa coBmecTHas paboTa
¢ nneepamu Tuna iPOD. MNpu 3TOM MEHK Nneepa BbIBO-
AUTCA Ha 3kpaH Ttenesusopa. Llena 800 aonn. CLUA.

JBL CS3/CS680/CS80/Sub230

3710 nNpoaykuma KoHuepHa Harman Group.

3By4aHue. XoOpoLEero KayecTsa ¢ AOCTATOHHO XOPOLUUM
pasgeneHvneMm kaHanoe {(6onee 70 ab). Ucnonesyercs
yacToTta pasgena AC — 130 Ny, 4to yBenuumBaet Tpe6osa-
HUA K TPaKTy catennutos. Peaknin cnapg AYX nocne 16 klu,
41O HenpuemeMo AN8 BOCNPON3BEAEHUS MY3bIKabHbIX
npov3BeaeHNIA.

Usobpaxenue. CpeaHero kayectsa. MYX npaktuue-
CKu AnHeRrHas,co cnagom —10 ab Ha 5,5 MMy, JoBonbHO
To4YHas kanubpoBKa ONOPHLIX LBETOB obecneynsaeT ecre-
CTBEHHYIO uBeTonepeaady. Hawnydilee KayecrBso BUAEO-
CuUrHana — no KOMMNOHEHTHOMY BbIXOAY.

Tionep. O6nanaeT BbLICOKOW YyBCTBUTESILHOCTBLIO U
XOPOLWUM COOTHOLLEHUEM C/LU.

VYnpaenenue. Vcnonoayetca craHpoapTtHbida MAY
Harman Kardon ¢ cyxalowumcsi K HuU3y KOPMycom.
KHONkn 4eTko pasgeneHbl Ha Fpynnsl U XOTS UX MHOrO,
rnofb3oBareca [AY ¢ noncBeYnBaeMbiMK  KHOMKAMU
O4€eHb YRo6HO. MeHIo He pycuduLMPOBaHO.

PDYHKUMOHaNbHAA OCHALLEHHOCTbL. [loggepxka
6onblUMHCTBA GOPMATOB 3anmncK,s Tom Yucne DVD-Audio.
MpenycmoTtpen anrpeiin MO npy nosBAeHUMM HOBbIX GHOpP-
MaTOB CXatua 3Byka n unsobpaxenus. NMelotca Tembpbi
HY n BY. TpaHckoaep NTSC-PAL oTknio4aeMblit, 4TO
yaobHo. MmeeTcs Bxoa USB. [ins paGoTtbl ¢ Tenesmusopa-
MU C pasmepom skpaHa 16:9 mnmeercs Bbixog HDMI un
ckennep. lNopgepxmeaeT pexum paboTbl C NPOrpeccuB-
HOW pPa3BEpPTKOM.

OcobeHHocTH. Xopowo paboTtaer ¢ Tenesnsopa-
MU C pasmepoM akpaHa bonee 42”. OQHaAKO MOLLL-
HocTb AC HepocTaTo4yHa AN NOMEeWeHUin ¢ nioLa-
ablo 6onee 25 M2, LleHa 920 ponn. CUIA.

KEF iQ-7 / NAD T763
3ByuaHue. Bbicokoro kavectBa. OTAUYHO BOCMPOU3BO-
AUTCH KaK BOKaJsl, Tak U pasHoobpasHbie My3biKallbHbie
VIHCTPYMeHTbI. [0f10ca akTepoB nepenaicTca OYeHb ecTe-
CTBEHHO. JT0 obecneunBaeTtca HGnarcaaps peanusauum B
DVD-nneepe NAD T585 koHueruumn «My3bika npexae
Bcero». B kavyectBe AC ncnonbayorca:

- UeHTpanbHbI KaHan — 3-nonocHas AC ¢ 3 manyyarte-
N9MU (OAMH U3 HUX MOZYSbHbIR);

- ¢poHTansHeie AC — 3-nonocHas AC ¢ 2 nsnyyatens-
M1 (OAMH U3 HUX MOAYNbHBIN) 1 (HaA30UHBEPTOPOM;

- ThiflIoBbIe KaHanbl — 2-nonocHad AC ¢ 1 MoAy/bHBLIM
nsnysarenem n ¢$asouHBEPTOPOM;

- cabBydep C OOHMM uU3nyYyaTenem wu
OBafibHON $OPMBbI.

Kpome perynupoBkn HacToTbl pasgena B cabeydepe
npeaycMoTpeHa perynuposka ¢asbl B gnanasoe 0...180°

KOPIycoMm
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HacTpolika KpyTu3Hbl cnaga HY ¢unbtpa 12 unu 24 ob Ha
OKTaBbl.

U306paxeHmne. Xopolwero kayectsa 6e3 Kakux-nmbo
BUOMMBIX AedekToB Aaxe Ha 3kpaHe 42”. Vcnonb3yeTtcd
2 Bngeo LAM: 216 Miu/12 6ut u 27 Mlu/10 6wur.
MmeeTtcsa Boixon HDMIn ckelinep.

TioHep. O6napaeT XxOpolwein 4yBCTBUTENLHOCTLIO W
CpelHVM OTHOLLUEHUEM C/ul.

YnpaBnenue. Vicnonb3yetcs MHOrOGYHKUMOHAMBHbBIN
NOAHOCTLIO nporpammupyembin 1Y, KOTOpbIA MOXeT
ynpaensatb 8 ycTpoiicTBamu. lpenycMmoTpeHa perynmpos-
Ka, 6e3 nepepbiBa BOCNPON3BEAEHUS; PeryiMpoBka rpom-
KOCTU BO BCEX KaHanax 3Byka 0e3 Bx0O[a B HacTpoeyHoe
MEHIO.

DyHKUMOHaNbHas OCHALLEeHHOCTk. BocnpoussoauT
OWUCKU npakTudeckn Bcex ¢dopmartos, Bkaovas Video CD
v SACD. MNMpuuem ayouodunbckme SACD OH HE KOHBEPTU-
pyetr B ¢dopmar PCM, ucnonb3ayembli B 06bi4HbIX CD, a
nucnonb3yeT ANs HUX pasfenbHbId TPakT BOCMPOU3Bene-
Hust SACD.

Ocob6eHHOCTU. PecuBep BLIMNONHEH B BUAe ABYX
oTaenbHbix 6nokos: DVD-npourpeiBatens n AV-pecusep.
Bce AC wmetoT kopnyca n3 MAD. Umeetcs Lensit pag,
AeKoaepoB s nNofyyYyeHnss 06bLEMHOro U NCeBAoOObEM-
HOro 3By4aHus, Bkodas pupmerHole EARS u Enhanced
Stereo. Llena 5700 gonn. CLUA.

Dali lkon/Onkyo TX-SR703E
B stoit COK mncnonebayetcsi coyeTaHve pecuBepa SINOH-
ckoi dupmbl Onkyo n AC patckovt dupmel Dali.
3ByuyaHume. OueHb BLICOKOro KadecTa. YeTkas noka-
n13auusi MHCTPYMEHTOB, OTNMYHAs nepepada sokana u
avanoros. HacbileHHbIR MOWHBIA 6ac. AyanoUAnN
uMmeer napamerpel 96 klu/24 6ut. B KkavecTse AC
UCNOoNb3YIOTCS:
- UeHTpanbHbit kaHan — 3-nonockHas AC ¢ 4 nanydare-
namMm 1 GasonHBEpPTOPOM;
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- ¢ppoHTansHble AC — 4-nonocHas AC ¢ 5 nany4arens-
MU 1 Ha3oUHBEPTOPOM,;

- Tbi10OBblE KaHansi — 3-nonocHas AC ¢ 3 muanyyarensa-
MU 1 Ha3cUHBEPTOPOM,;

- cabBydep ¢ 0OOHUM U3nydHaTenem 1 KOpPrycoM npak-
TM4EeCKM KyBuueckon GopMel.

Mcnonbsyetca BY ronoska ¢ ABYMS u3ny4HaTensmu:
TKaHEeBbI# KYNos ¢ ANaMeTpoM 28 MM U NEHTOYHbI TBU-
Tep 45x17 mm. Kynon pabotaeT ot 5 go 20 kl'u,a neHTou-
Hbll nanyqatens — ot 14 go 30 klu. AuHamunkn HY/CH
umeloT anddysopbl U3 NPECcCOBaHHOM Bymaru, ykperuieH-
HOM ApEBECHbIMW BOJIOKHaMMU.

U3ob6paxenue. Xopouwero kayectsa 6e3 kakmx-nnbo
BUAVMBIX AedeKTOB aaxe Ha 60MbLIOM 3kpaHe. BuaeoLIAlN
vMeeT napamMeTtpbl 108 MIu/12 6uT.

YnpasneHue. YA0OHbLIA, NnporpaMMvpyeMblil 1 oByya-
emblh 1Y ¢ noOACBETKOW KHONOK WM MHAMKATOpamu
pexumoB. B cucteme ynpaBneHus UCMonb3yeTcs Tak
Ha3blBaEMOE MEHIO BbICOKOTrO paspeLlueHns,3aMeTHO ynipo-
waiouee paboty ¢ CAK.

dyHkyumoHanbHas ocHaineHHocTb. C[K otnvyaetcs
3aBMOHOM BCEAAHOCTBLIO: KPOME CTaHAapTHbiXx ans CAK
AMCKOoB BOcnpoussogaTtca Takxe SACD,HD JPEG koanpo-
BaHHbie CD un VideoCD. Wmeetcs Bbixog HDMI.
lMpenycmoTpeHa BO3MOXHOCTb HACTPOWKM 4acTOThl pas-
Aena ot 40 oo 200 Ny B 3aBUMCMMOCTU OT NapameTpoB
KOHKPETHOrO NOMEeLEeHNs, B KOTOPOM OyAeT WChob30-
Batbcss CAK. MmeeTcs BO3MOXHOCTbL aBTOMATUHECKOWM
HacTporkn CAK nog KOHKPETHOE NOMEUIeHUe C UCTOMb-
30BaHWeM NpuaraemMoro n3mMepuTesibHOro MUKpogoHa.

Oco6eHHocTi. Bce AC nmeloT kopnyca 13 MA®. Pecusep
BbINOJHEH B BMAEe ABYX OTAenbHbix ©Onoko: DVD-
npouvrpeiBatensu AV-pecusep. NpeaycmoTpeHa coBMecTHas
paboTta ¢ nneepamu Tuna iPOD. Uena 6000 nonn. CLLUA.

Y10 BbIOpaATL?

Mpexge Bcero, cneoyeT onpeaenTb, B NOMELLEHUN
Kakoro pasmepa Bbl 6ynere ucnonesosate CAK. [Ong
HebBonbWoro KabuHeTa UAM CrnajbHU XOPOLLO NOAOWAeT
COK tnna 2.0 unu 2.1 ¢ He6GONbILOW BLIXOOHOW MOLLHO-
cTbio YM34. B pgaHHOM crydae, 370 annapatsi Onkyo
DR-815/D-N7BX unu Philips HTS6600. OaHako oHu He
obecneymBaloT MNOSHOLEHHOrO OOBLEMHOIO 3BydYaHusl, a
ckopee SBASIOTCS 3aMEeHOM NPUBBIYHOMY MYy3bIKaNbHOMY
LEeHTPpy, Npasaa, ¢ BO3MOXHOCTbIO MpPOCMOTPa BUAEO-
dunemos. CAK Samsung HT-TX250 Ttakxe obnagaer
HeBONbLLUOW rPOMKOCTLIO 3BYY4aHUS M ABHO NpeAHasHa4YeH
ong nomeleHun ¢ nnowazasio 10...14 M2, Ho oH obBecne-
4YMBaeT NONHOUEHHOE OObeMHOe 3BydYaHue, XOTS W He
OYeHb BLICOKOI0 Kayectsa.

B uenoM cOBEpPUIEHHO O4YEBUAHO, YTO OT KOPOBOYHON
CAK oxupaTe XOpOoLWero 3Byka He MPUXOAUTCH: 3aKOHb
aKycTuku TpebyioT u 6onblioro o6vema AC,u MCNONL30-
BaHMA MHOrONonocHbix AC He TOMbKO B KavecTBe (GpoH-
TanbHbIX, HO U A4Sl TbIMOBBIX kaHanoB. B aTtom nnaxe
yameun Sven HD-1070/HR-986/HP-880, koTOpbiA nmeeT
AC 6onbLIOro pasmepa, XopoLlinii AV-pecueep, HO Mpu
3TOM 3BYYMT BEeCbMa HEBaXHO. M3 3TOro BbIBOA: Npu
nokynke CIOK Hapgo obpailarte BHUMaHUE HE TONMbKO Ha
pasMepbl 1 UcnonHenne AC, HO M BHUMATENIbHO MOCsy-
wartb CAOK. A eule nyylie CpaBHUTL €€ 3By4aHue ¢ Opyru-
Mu. Hamnydqwee ssydanme y Jamo DMR 61/A102/A10/
Sub200,JBL CS3/CS680/CS80/Sub230 v Harman/Kardon
HS 350. HaBepHC NO3TOMY U CTOST OHU HECKONBLKO A0PO-
xe. Mpuyem annapatr dupmel JBL nopaposan Haubonee
rnagkor AYX u 3Bydasn HECKOJIbKO Jyytle UHBIX.

Y10 KacaeTca BOCNpOU3BEAEHUA KNIOBpaxeHud, To
nyduwe apyrux sgece Samsung HT-TX250,Ho ncnons3osa-
HUE He rbmesawmeHHon weneBolt 3arpyskm DVD-
TpaHcnopTa BpsA, iu obecneunt eMy ANUTENbHYIO Haaex-
Hyil0 paboTy. B uenoMm Bce pacCMOTpeHHbie annaparsl,
Kpome Jamo, o6ecneymBaloT HEMNOX0e KayecTso m3obpa-



XeHust. 34eCb HET Takoro cepbe3Horo pasbpoca,KoTopbii
OTMEYEH B KayecTBe 3BYYaHUs.

Y10 kacaetca COK KEF iQ-7/NAD T763 wn Dali Ikon/
Onkyo TX-SR703E, 1o ato COK knacca «[lpemuym» (He
High-End, Ho 65113ko K Hemy). [103TOMy CcpaBHMBAaTbL UX C
«kopoBouHbiMM>» CAK npocto HekoppekTHo. 3tn CUAK
npegHa3HavdeHbl Aans pa60Tbl B BonblUMX noMeLeHnax
wnn gdaxe 3anax nnouwaabd 50..70 M2, [MosToMy ux
bpoHTansHble YM34 1MeloT MolHoCcTb He 15...30 BT,kak
y «kopo6ouHbix» CIAK,a 100 BT u 6onee.

3 CAOK vinmocTpaums Toro,kak Ao/mkHa 6biTb MocTpoe-
Ha no-HacTosiwemy KadectBeHHas CAK. Mpexae Bcero, 310
paspenbHOe NOCTPOeHMEe 3NeKTPOHHOW 4actu: DVD-
npovrpsiBatens + OTAEAbHbIM AV-pecuBep, npudemM co
BCTPOEHHBIMW Ka4eCTBEHHbIMW AeKoaepamMmn MHOroKaHaslb-
HOTO 3Byka. Kpome rpoyero,ato no3eonset rubkc MoaepHu-
31pPOBaTb CUCTEMY MYTEM 3aMEHbI OLHOIO U3 €€ 3IEMEHTOB.
BbixoaHaa MOLWHOCTb 4-X KaHanoB pecusepa ((ppOoHTaNbHbIX
M TbUIOBbIX) AO/KHA BbiTb B paitoHe 100...150 Br.

Cnpaeka «Paguoamartopa»

OcHoBHOe B kayecTBeHHOW CAK — 9TO akycTuye-
ckue cuctembl. MNpuiyem angd GpPOHTaNbHbIX KAHANOB
Takme AC ponxHut BbiTb 3...4-NOMIOCHBIMU, T.€. XOPO-
wo socrnpounssogswumu HY. B stom cnyyae cabpy-
dep Hyner AONOHATH UX 3ByYyaHue B oBnactu ray-
6okux baco. Cam cabeydep ponkeH 6biTb aKkTuB-
HbIM € MOWHoOCThI0O YM34Y okono 250 BT. BaxHo
Takxe MCMonb30BaHWE MHOrONOAOCHbIX TbiJIOBBLIX W
LeHTpanbHOr0 KaHanoe. TONbKO B 3TOM chydae
MOXHO MNOJIyYuTb 3By4aHue, npubnauxawouweecs no
Ka4yecTBYy K TOMY, 4TO Mbl CHbILLUM B KUHOTeaTpax.
Pasymeetcq, AC He gonxHbl cogepxaTb gpebesxa-
WMX NAacTUKOBBIX AeTaneil,a teM 6onee KOpnNycos.
Kopnyc AC ponxeH OblTb C TONCTHBIMW CTEHKAMMW,
BbIMOAHEHHbIMU 13 MM unu ppesecuHbl. K coxa-
neHuo, ctoaT Takne CAK o4eHb HegeweBo — 4000-
6000 gon. CWA, B TO BpemMsa Kak paccCMOTpPeHHbie
paHee «kopobouHbie» COK npogaioTcs no ueHe
500-900 pon. CUWIA.

Lna supgeocuctem ¢ DVD 6binu paspabotanbt ABa dopmarta 3anucu: Video Format n Video Recording Format.
MepBbiit NOAHOCTLIO COOTBETCTBYET TpeboBaHusaM cranpapTa DVD-Video v npeanonaraeT nofHyi0 COBMECTUMOCTL C
HUM Npu BOCMpoussedeHun. 3ToT dopmat pa3paboTaH ang 3anucu BuaeomMartepunana Ha npogeccuoHanbHoOM 060-
pynosanuu. Bropoi ¢opmar (Video Recording) paspabotaH gns DVD-pekopAepoB, KOTOPblE OCHAWEHb! hYHKLIMAMMN
penakTupoBaHus Buaeosanmcn. Cneundukaums dopmarta Video Recording 6oina paspabotaHa Tak, 4tobbl obecne-
4YUTb €ro COBMECTUMOCTL ¢ Bonee paHHuUM cTaHaapTom Video.

®opmar DVD+RW Video Recording (DVD+VR) 6bin paspabotad rpynnon DVD+RW Alliance. OH oBnanaet temu
Xe GyHKUMAMK pepakTupoBaHus,4To u DVD-VR. Takum o6pasom, DVD+RW mMoxeT 6biTh 3anucaH B ¢popmarte DVD-
Video unn DVD+VR. Ons cpaBHeHua: DVDxR MoryT 6biTb 3anucaHsl Tonbko 8 ¢gopmarte Video,a DVD-RAM — Tonbko
B ¢opmare VR. Mexay tem, DVD-VR-guckn He coBMecTUMbl ¢ 0GbluHbiMKM DVD-nineiiepamu, Torga kak DVD+HVR
6L U3HAYANLHO OPUEHTMPOBAHB! HA MOJHYIO COBMECTUMOCTL CO cTaHpaptom DVD-Video 1 TeopeTudeckn A0MKHbI

BOCINPOU3BOAMTLCA Ha BCex DVD-npourpoisarensx.

Hro kacaetcs coBmecTumocTu puckoB DVD-RW, 1o oHu 6e3 npo6nem BOCNPOM3BOAATCH Ha 06biuHbIX DVD-
nneepax,TosibkO €CnM 3anvuchb bbina caenadHa B pexume Video Format.

Adunckn ana mHorokpatHow 3anucu, kak DVD-RAM,tak 1 DVD-RW ¢ Buaeosanuceio B VR-dpopmaTe, K CoXaneHmio,
He 06napaloT NoNHOM COBMECTUMOCTLIO CO BCEMM CYLLECTBYIOLL UMY Mogensmu DVD-npourpoisateneii.
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OduumnansHbii AMCTpUSHLIOTOP B YKpanHe -

C3A OnexkrpoHUKe

e-mail: info@sea.com.ua, www.sea.com.ua

Muposoi nuaep B o6nacTu npoMsBoACTBa 3MEKTPOHHbIX,
BOSIOKOHHO-ONTUYECKUX U 3MTEKTPUUECKNX KOHHEKTOPOB

N3baebTechb oT rosnioBHoOM 6onm yxe cemnyac!

02094, r. Kues, yn. KpakoBckas, 36/10
Ten. 044 296-24-00
thakc. 044 296-24-10
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Tabn.2.

BwBOAA O6o3nauenne HasHaueHne
Bxoa, 6naHkMpoBaHus (Bpesku).

Mi13 Fsw He ncnonb3yercs,noaxkNioueH Ha kopnyc
K1 Al12 Ananorosbit Bxod 12 (Bxoa 2 nepeoro AL
K3 AID CumMmmeTpuuHsiid (anddeperumnanbHbiin)

sxog ALIM1 (ans seieogos Al11-Al14)

G3 Al22 Ananorosbiil Bxog, 22 (Bxog 2 sroporo ALUM)
H1 AI2D CuMMeTpuYHbIA (anddepeHumnanbHbli)

exop, ALUM2 (ans BbiBOAOB Al21-Al24)
F2 Al32 Ananorosbiit Bxog 32 {Bxog, 2 Tpetbero ALM)
F1 AISD CumMMmeTpuuHblit (anddepeHumanbHblin)
Bxoa AUM3 {(ans sbioaos Al31-Al34)
D2 Al42 AHanorosbiit Bxog 42 {Bxop 2 4etsepToro ALM)
D3 Al4D CuMMeTpuHbIN (anddepeHumnanbHoblit)
Bxop ALMN4 (nns BoiBogoB Al41-Al44)
P4 LCC Bbix0A TAKTOBbIX MMNYALCOB 27 Ml

N10 RST1 Bbixo4 kaapOBbIX MMMYNbLCOB
A3 XTAL BbiBOAB! ROAKMIOYEHVS KBAPLEBOro
B4 XTALI pesoHartopa 24,576 My
A8 XPDQ
B8 XPD1
A9 XPD2
B9 XPD3
A10 XPD4 BocbMuUpaspsiaHblit BeiXOAHOH nopT {X-PORT)
B10 XPD5S
A1l XPD6
Cit XPD7

Bxon/Beixog TakTOBbIX UMYNLCOR
AT XCLK pacwmpernHoro X-PORTa
c7 XRH Bxoa/BeiX04 ONOPHBLIX CTROYHbIX
MMNYNLCOB paclumpeHHoro X-PORTa
D8 XRV Bx0pn/BbIX0L OMOPHLIX KAAPOBbIX
gmnvnbscog pacwmnpenHoro X-PORTa
xo4, cObpoca Tecta
cé TRSTN (nonxeH BbiTh BKAIOYEH Ha KOPNYC)
BbiBOA, BbIGOPA TAKTOBOWM 4aCTOThI.
B koHdurypaumm waccu LC13E
P12 ALRCLK pomxeH GbiTh Yepes pesuctop 4,7 kKOm
NMOAOKMIOYEH Ha KOPIyc
NS SCL
2
P10 SDA Wua 12C

OB 3TON MUKPOCXEMBI,KPOME BLIBOAOB MUTaAHUSE U Kopnyca,
npueegeHo B Tabn.2.

ﬂ,ﬂﬂ BbiBOOA MYJ/bTUMNEKCUPOBAHHbLIX BUAEOCUTIHAN0B
RGB B napanienbHoMm koge Ha ysen C5 ucnonbsyercs
BOCbMUPa3PaaHbIA BbixoaHoW nopt X-PORT.

Y3en koHBepTOopa ¢dopmaTos

C5 (VIDEO CONVERTER)

['naBHoe HasHauyeHue y3na KOHBepTOopa ¢dopmartos C5H
npeo6pa3oBaTb MyAbTUMNIEKCUPOBAHHbLIE UNPPOBLHIE
suaeocur#ansl RGB ctaHaapTHOro paspewenuns SDTV
B pasgefbHbie undpoBble BUOEOCUTHANbl OCHOBHLIX

usetoB crtaHpapra VGA (640x480 Touek). WMMeHHO
TakuMe CurHasbl $BNSIOTCA BXCAHBIMW AN NaHenei
LC130V01 n LC201Vv02 [1].

MpuHuMnuansHas cxema yana KoHBepTopa ¢GopMaTos
C5 (VIDEO CONVERTER) nokaszaHa Ha puc.5. Kpome
TOro, B 3TOM Yy3/ie OCYWeCTBASIOTCA OnepaTuBHbIe pery-
NNPOBKU KOHTPACTHOCTU, HACLILWEHHOCTU U  4YeTKOCTU
(sharpness) unsobpaxeHusi. Yzen C5 cobpaH Ha ABYX
BUC. OpgHa n3 Hux ~ 310 crneuunanuanposaHHan BUC koH-
BepTopa umdposbix dpopmatoB 7351 Tuna FLI2300, a
Apyras BUC — 310 Mmkpocxema 32-paspagHoro cratuye-
ckoro O3Y (2Mx32) 7352 tuna K4S643232E-TC50. BUC
7351 FLI2300 wuaroToBneHa B 208-BLIBOAHOM Kopnyce
PQFP. 3ta BAC paboTtaeT No 3anaTeHTOBaHHLIM anropuT-
Mam ¢dupMbl Farouja{oTciopa cOOTBETCTBYIOWLAA HAAMUCH
Ha NPUHUUNWanNLHOW cxeMe npsaMo Ha 0603HaveHun BUC
7351, punc.5). BUC ctatnyeckoro O3Y 7352 K45643232E-
TC50 uarotosneHa no KMOT-TexHonorvm B 86-BbIBOAHOM
xopnyce TSOP(il) ¢ warom BbiBoAcB 0,5 MM.

YrpowenHo pabora ysna koHeepTopa copmatos C5
(VIDEO CONVERTER) 3aksioyaercs B TOM, 4To BUC 7351
3anuceiBaeT B O3Y 7352 BxoaHble oundppoBaHHLIe CUrHasbI
CTaHAapTHOro paspewenus (SDTV) ¢ ogHOM CKOPOCTLIO, a
CUMTBbIBAET CUrHanbl u3 3toro O3Y ¢ Opyroit CKopocTuio B
Opyrom paspelueHnn u dopmare (VGA,640x480 Touek).

MynbTnnekcuposanHbie Buaeocurtansl RGB B napan-
NenbHOM KoAe CO CTaHAAPTHLIM PaspelleHneM ¢ BbIXOOHO-
ro nopta (X-PORT) mukpocxembl 7302 SAA7118E yana C3
NOCTYNaIOT Ha BXOAHOW BOCbMUpaspaaHbii nopt BUC 7351
FLI2300 (BbiBOAKI 198-205). C MukpocxemMbl 7302 SAA7118E
yana C3 Ha BbiBOAbl 206—208 BUC 7351 FLI2300 nocryna-
10T TaKxXe CUrHasbli CUHXPOHU3auun. [ina obmeHa nHdopma-
unen mexgy BWUC 7351 n O3Y 7352 wucnonbayercs
32-paspsgHas lWwmHa JaHHbIX (BbiBoabl 50-61,64-79,82-87
BWUC 7351 n 2,4,5,7,8,10,11,13,74,76,77,79,80,82,83,85
31,33,34,36,37,39,40,42,45,47,48,50,51,53,54,56 BUC
7352) n 11-paspsgHan agpecHas lWuHa (BbiBogbl 91-95,
98-103 BUC 7351 n 24-27,60-66 BNC 7352).

Ans ynpasnexus npoueccom obMeHa AaHHbIX UCNOSb-
3yeTca WuHa ynpaeneHus, BoeiBogbl 104-111, 114 BUC
7351 n 16-20,22,23,28,59,67,68,71 BUC 7352.

Mony4eHHble B pe3ynbTaTte KOHBEPTUPOBAHUS BOCLMU-
paspagHbie oundgposaHHbie TTL-curHansi RGB B napan-

3

nenbHOM kofe BbiBoAsTcs u3 BUC 7351 Ha y3en Bbixog-

Horo uHrepdeiica C4 (OUTPUT [LVDS]) 4epes BbiBOAbI:

- 126, 127, 130-135 (curnan B);
- 136, 137, 140-145 (curnan R);
- 148-155 (curvan G).

CBETOOAUOOHBLIE NAMIMbI, TPYBKU U NEHTHI

CBeTOAMOAHLIE NaMIbt

cseroanofHble TPyGKkmu

noa uokonb E27 noa uokons MR16 noa uokons GU10 M NeHTLI
CL-009-S-55-220VAC-White-E27
CeeroauonHas namna ¢ MaToBow G6enoi kon6ou, 2208, 50-60Iy, D=55mm, 1,5 BT, Lokonb E27......... 21,82 rpH
CL-GU10-230VAC, 15LED, White
Ceeroauoanas namna, 15 ceeroguonos, 230V, 50-60Hz, 1BT, uokone GU10, 6enas, 27nM................. 19,60 rpH
CL-RR-2-230V-Blue
CeeronuoaHas neHTa AropanaiT CUHero cBeyeHust, 2308, 4,14 By, D=13 MM, L=1,0M..ccuceeeecrennn.... 44,12 rpH

Bce ontoBble LeHbl NpuBeaeHsl ¢ yuetoM HAC u aeitctButensHbl ¢ 01.01.2008 no 15.03.2008

IfIEeKTPOHMKA serd C 3A KOMITOHEHTbI
anektporexnuka I A TexHonornu

web-site: www.sea.com.ua e-mail: info@sea.com.ua

Hauw agpec:
Ykpauna, 02094, r. Kues, yn. Kpakosckas, 36/10
renechon: (044) 296-24-00, chakc: (044) 296-24-10
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Mukpocxema AD7264
AN YCTPOWACTB YyNpasneHUst SneK-
TpONpUBEOoAAMU

ANALOG
DEVICES

DATA CONVERTER

AD7264
Lightiedddd

Bnarconapsa mukpocxeme AD7264 ot
Analog Devices ynpouwiaioTcst Cxembl
yrnpaBneHnss NMPOMbILLUAEHHBIMWY  ABU-
ratensMm n3-3a COBMELLEHUS OBYX
aHanoroso-umdpoBbiX npeodpasosa-
Teneii nocnegoBarenbHOro npubnu-
xeHust (SAR ADC), ycunutens ¢ npo-
rpammmpyemMmbiM KOG OUUNEHTOM
yeuneHusa {PGA) 1 deTbipex Komna-
paropoB Ha OAHOWM MUKPOCXEME.
Mpenocrasnas npsmon uHTepdenc
ons 6onblIOro  Yyucna  pasfinyHbIX
TUMOB AAT4UKOB, HOBOE peELUeHVe
JenaeT BO3MOXHbIM WCMONB30BaHVE
O[IHOW, CTaHAAPTU3MPOBAHHOW MAaThl
cbopa AaHHbIX OIS NPUMEHEHUS B
APOMBILWIEHHBIX  3NEeKTpOonpuBoOax,
3aMeHsst TakuM 06pasom Uesbix Tpu
OTOENbHbIX faThl, KOTOpble Oblin
HEOBXOAMMbB! 40 3TOro And BLIMOSHE-
HUs TOM e yHKuMKM. Takag cTeneHb
MHTerpauum no3BongeT paspadboTyu-
KaM KOHCTpyMpoBaTb Bosiee npocTbie
M fewesble 610KU yrpasBaeHust Asu-
rarensMm.

AD7264 ckOHCTpyMpoOBaHa 419 Npo-
MBILUNIEHHOTO AIPUMEHEHUS U UMEeT
ABa BbICOKOCKOPOCTHbIX AL nocne-
[OBaTeNbLHOro NpUBANXKEHUst C HN3-
KUM 3HepronotpebneHnem, Kaxabli
U3 KOTOPLIX oBecneynBaeT Npon3Bo-
antensHocTbao 1 MSPS. BeTpoeHHbin
B MWKPOCXEMY YyCunuTeSle C Npo-
rpaMMmpyemMbiM KOO OULNEHTOM
ycunennsa mnmeet auddepeHumans-
HbIlA QHANOTOBLIV BXOA N MOAAEPXU-
BaeT 13 nporpamMmmMmmpyemsix Kosd-
duumeHToB ycunenus ot 1 o 128.
Kpome Toro, AD7264 copepxuit B
cebe 4 komnapartopa: ABa, OrnTUMMK-
3VPOBAHHBIX A7 HU3KOW MOLLHOCTU,
M  ABa, ONTUMUIMPOBAHHLIX ONK
KOPOTKUX 3a0EpPXeK pacnpocTpaHe-
HUA curHana. Mukpocxema paboTaet
OT HanpshkeHuss nutanms 5 B u
notpebnaet 24 MA.

LM4702 - ctepeodoHNYEeCKUR
yCUAIUTEIb MOLLHOCTU BbICOKOM
BepHOCTM Ha 300W

KommnaHnus National Semiconductor
npeactasnaet LM4702 — MOLWHbLIA K

PA 042008

BbICOKOBOSILTHBIN CTEPeODCHNHECKNA
ayanoycunnTesb BbICOKON BEPHOCTU
3By4YaHus, pa3paboTaHHbIi cneumass-
HO ON1s1 YAOBAETBOPEHWS NOBbLILLEHHO-
ro cnpoca B obnactu norpeburens-
Ckux 1 npodeccnoHansHbiX ayamo
npuMeHeHui. Takon ycunuresnbs Cno-
cobeH nNpoaOMKUTENBHOE BpPEMS
oTAaBath B Harpysky 8 Om 6onee 300
BT 3BYKOBOWM MOLWHOCTM B KaXOOM
KaHane ¢ OAVHapHbLIM BbIXOAO0M, Npu-
YEeM MOLLHOCTb MOXHO fierko Mac-
wTabmpoBaTb USMEHEHMEM HAMpPsXe-
HUS IUTAHUS M YUCTIOM BbIXOAHbLIX
Kackagos.

LM4702 conepXunT BHYyTPEHHNE LIenn
3aLLUMTLI OT Neperpena,koTopble Haun-
HaloT paboTarb Mpu  MPEeBbILEHUN
Temnepatypbl 6onee 150°C. OyHkuys
npurayweHns (Mute) yckopsieT nepe-
Xoh ycunutena B CTarnyeckuit
pexnm,

- LLUMPOKWA ArManas3oH paboumx Hanps-
KEeHUn:

+20V...=100V (LM4702B);
+20V...£75V (LM4702C);

- SKBMBANEHTHbIN WyM: 3uV;

- koadduumeHT PSRR: 110dB;

- koaddumument THD+N: 0.0003%
(LM4702B),0.005% (LM4702C);

- MMHUMYM BHELLIHUX KOMSIOHEHTOB;

- BHELUHAS KOMMEHCaUus.

HoBbiiA TakTOBBLI reHepaTop oOT
Cypress Semiconductor

Komnanmsa Cypress Semiconductor
Corp. npenctaBvna OOHOKPUCTaSb-
HbIfA NPOrpaMMUPYEMbIA  TakTOBbIN
reHepaTop C HW3KUM IDKUTTEPOM.
Hosbih reHepatop CY22180 umeer
HU3KNIA HA30BbIA N 4aCTOTHbIN IKAT-
TEP, BEMUYMHON MeHee 75 nukoce-
KYHO, BO BCEM [AMana30HE CBOWX
4acToT, n gocturawowmin 60 nukoce-
KYHA Ha Hanbonee pacnpocTpaHEeH-
HbiX YactoTax. [eHepaTop C HWU3KUM
DKuTTepoM  obecnedymBaeT TOYHYIO
CUWHXPOHU3aLmio, Tpebyemyto B ceTe-
BOM 060py0BaHWUU, TaKOM Kak poyTe-
pbl U KOMMYTaTOPbI,a TAKXe B NOTpe-
GUTENBCKNX, KOMMYHUKAUMNOHHBLIX 1
MPOMbILUUIEHHbIX 3NEeKTPOHHbIX
YCTPOWCTBAXx.

CY22180 obecrieunBaeT Ha BbIXOAE
UMMyALCbl €  NpOrpaMMUpPYEMO
4acToTON U, Npyu  HeobXxoaMMOoCTH,

KOMWIKO BXOOHOrO curHana. OH Taioke
VUMEeET BCTPOEHHLI reHepaTop onop-
HOW 4acCTOTbl, CKOHCTPYMPOBAHHBIN
anga paboTbl OT KBApUEBOro pe3oHa-
TOopa ¢ yvactoton or 10 go 30 Mrlu,
WM OT BHELUHEro TaKTOBOIO CUrHana
C uvacrtotor ot 10 pmo 133 Mlu.
CY22180 nocTtaensieTcs B KOMIMAKT-
HOM 8-HOXKOBOM Kopnyce tuna SOIC
1 paboTaeT OT UCTOYHMKA NUTaHUA
HanpsikeHvem 3,3 B. 3T1OT yHUMBeEp-
casbHblli reHepaTop paboTaeT B CTaH-
JAapTHOM U MNPOMBbILINEHHOM Auana-
30HE TemnepaTyp.

MAX8667, MAX8668

- NepBbie€ B NPOMbDILWNIEHHOCTU
WUC 4-kaHanbHOro UCTONHUKA
B kopnyce TQFN

nnouwaabio 9 Mmm2

Komnanunsa Maxim Integrated Products
fpeACTaBMa NEePBLIE B MPOMbILUAEH-
HOCTU WHTErpasnbHbie CXeMmbl
MAX8667, MAX8668 yeTbipexkaHanb-
HbIX WCTOYMHMKOB MWUTaHUS B MUHMa-
TiIopHOM kopnyce TQFN nnowagpio 9
MMZ. 3a CHET VHTErpupoOBaHUA OBYX
NOHWUXAato WX DC-DC-
npeotpasoBaTteneit U ABYX MHEHbIX
CTabunusaTopos, BKIOYas WX uenu
0bpaTHON CBA3U, Pa3pPaboTINKN CMO-
ryT CYWECTBEHHO CHU3UTb pa3Mepbl
VCTO4HMKA NTaHus. MNpeobpa3osaHye
Ha 4JactoTe 1.5 MIL nossonsieT euwle
60onblle CHU3UTL pasMepbl U CTOU-
MOCTb KOHEYHOI O PELLEHUS, T.K. MOsB-
NsieTc BO3MOXHOCTb MCMNONb30BaHNA
MWHUATIOPHBIX MHAYKTUBHOCTEN 2,2
MkH Tunopasmepa 0805. MAX8667,
MAX8668 wupeanbHbl LIs NpuMeHe-
HUS B COTOBbIX TenedoHax, nepco-
HaSTbHbIX LMOPOBLIX NOMOLLHMUKAX U
LPYroM nopTaTMBHOM 060pyaoBaHMN
C OrpaHVHEeHHbIM 3aHUMaeMbIM NPo-
CTPaHCTBOM.

NMoMUMO 3KOHOMUW  3aHNUMAEMOro
Mecta MAX8667, MAX8668 no3Bo-
NS0T NPOAMTL PEeCcypC aKKyMyrisi-
TOopa 3a CcYeT VHTErpupoBaHUs B
kaxagom DC-DC-npeobpasosarene
CUHXPOHHOrO BbINpAMUTENs. 3T0
no3BonseT AOCTUYbL KNp npeobpa-
3o0BaHua 0o 93% npu ypoBHE cob-
CTBEHHOro notpebneHnn  npu




aKTUBHbIX BCEX YeTblpex KaHanax
Bcero nuuwbs 100 MkA. OamH u3
DC-DC-npeobpasoBareneit xapak-
TEPU3YeTCs Harpy3o4yHon crnocob-
HocTbio po 1.2A,a gpyron - no 600
MA. BCTpoeHHble nuHelHble cTabu-
nnsatopbl cnocobHbl pabotaTtb OT
MCTOMHMKA HarpsikeHUeM, HaynHas
¢ 1,7 B,4TO no3BONSieT C3KOHOMUTDL
80% o7 oOLMX NoTepb MOLHOCTH,
CBOMCTBEHHbIX CUCTEMAx C Tpaau-
LUMOHHbIMWA  IMHEWHBIMWU  CTabuUnu-
3atopamu. BeixogHble HanpsxeHus
DC-DC-npecbpa3soBaterneii perynu-
pytwoTca B npepenax 0.6 B...3.3 B
(MAX8668) unu npenycTaHOBAEHbI
npouvssoauTenem (MAX8667).
BbixoAHbIE HaNpsXeHUs SANHENHbLIX
CcTabnnnaaTopos NpenyCcTaHOBMEHbI
NnpoOu3BOaNTENEM, YTO WCKAOYaeT
noTpebHOCTb BO BHELLHeR uenu
obpaTHON cBA3WU.

CP2103

- npeo6pa3oBatens uHTepdeiica
USB 2.0 B UART

HenpepbiBHO COBEPLUEHCTBYSCD,
MHTEPOENChl COBPEMEHHbIX KOMMbIO-
TEPOB YBENWYMBAIOT CBOIO TPOIMYCK-
HY!I0 CMNOCODOHOCTb, & MepJIeHHble
rnocnegoBartenbHole  MHTepQENChl,
Haubonee npocTble B WCMNONL30Ba-
HUWM AN MPOrPaMMUPOBaHNSA 1K
oTnagxm MUKPOTPOLUECCOPHbIX
YCTPOWCTB, MOKMAAIOT KOMMbLIOTEPSI.
VIM Ha cMeHy UayT BbICTpbIe U COBEp-
weHHbte USB-uxtepdelicel. MeHHO
no3ToOMy KOMMaHunst Silicon
Laboratories npegnaraet nyqwnit Ha
CEroaHsAWHNA AeHb YCOBEPLUEHCTBO-
BaHHbIN MHTErpasbHbil Npeodbpasosa-
Tens vHTepdenca USB 2.0 B UART —
Mukpocxemy CP2103 ¢ BO3MOXHO-
CTbi0 O6MEHa AaHHBIMW Ha CKOPOCTAX
ot 300bps go 1Mbps.

CP2103 cogepxut 1024 byte BcTpO-
eHHo EEPROM-namaTn ona xpaHe-

PID, mnpeHTudukaTopbt YCTPOMACTBAE,
uHdopMauusa o noTpebnsemMoin Mol -
HOCTU U T. n.), 6ydepbl NpUemMHMKa
(576byte) 1 nepepatumka (640byte),
BCTPOEHHbIA KBapLEBbIA TaKTOBLIA
reHeparop, LDO-ctabunusarop gna
HEMOCPEeACTBEHHOIO MNUTaHMUs OT
wmHel USB,cooTBETCTBYIOLUME TPAHC-
mBepsbl. [ONHOCTLIO NOAAEPXUBAETCSH
uHtepdeinc Full-Speed USB 2.0 (no
12Mbps).

Bxogswmn B coctaB CP2103, acuu-
XPOHHBIA MOCNepoBaTeNbHbLIA  Npue-
monepepatink UART obnapaet pac-
LWMPEHHBIMW  BO3MOXHOCTAMW, NO4-
AepXuBaeT BCE CTaHAAPTHble ans
UART ¢opmaTthl AaHHbIX, T. €. MOXET
pabotatb C AAMHON NepefaBasMbix
AaHHbIX OT 5bit no 8bit ¢ 1-2 crono-
BoiMn  Butamu. Kpome TOro, Moryr
MCMoAb30BaTbcA OUTBHI NPOBEPKM Ha
YETHOCTb M HEYETHOCTb. [N NonHo-
LIEHHOWN paboThl MMKpOCXeMe He Tpe-
OYIOTCH  HUKakue [AOMONHUTENbHbIC
aKTVBHbIE KOMIMOHEHTbI. [oCcTaTo4HO
ABYX BNOKMPOBOYHBIX KePamMUYeCKUX
KOHAEHCATOPOB 1 CHOPKM orpaHnyu-
TenbHbIX AMoaoB Ana 3awmtel USB-
fopTa OT pPaspsiioB  CTATUHECKOro
ANEeKTPUHECTBA.

Mpunaraemeit kK CP2103 nakeT npo-
rpaMMHOro  0BecrneyeHuss CoaepXmT
BUpPTYanbHble Apaisepbi COM-nopTa,
nopaepxmeaowme  3PpheKTUBHYIO
paboTy MUKPOCXEMbI MPAKTUMECKN BO
BCEX COBPEMEHHbIX ONepPaLMOHHbIX
cuctemax: Windows 98 SE/Me/2000/
XP, MAC 0OS-9, MAC 0OS-X u Linux
Bepcun 2.40 n BbilLe

RD100 n RD200

- HOBble uudposbie

BbIHOCHBbIE AUCTISIEUN

ot Siemens

KomnaHust Siemens npencrasnaeT
HOBbIE YHMBEpCasbHblie UMPPOBbLIE
BbIHOCHbIE ANCINEN, NPU  NOMOLLA

AenalnTcs BUOANMbIMU 1 AOCTYMHbI-
MK Ha yoaneHMm OT MecTa Usme-
peHusi. BolHOCHbIe aucnnen Sitrans
RD100 u RD200 ot Siemens
Automation and Drives (A&D) moryt
MCMOAb30BaTLCA CO BCEMU TUMaMm
naMmepuTenbHbix nNpubopoB pns
pa3finyHbiX  MPOW3BOACTBEHHbIX
NPOLEeCCOB,0HN Nerkyl B yCTAaHOBKE
U NpOrpamMMmnpoBaHUN.

Sitrans RD100 - 310 2-x NPOBOAHOM
BbIHOCHOW AuCnnen ¢ nutaHMem OT
TOKOBOM neTnu. Jlérkas ycrtaHoBka U
koHbUurypauus, cocrosituas ms 2-x
Laroe, 4enaloT cepaucHoe obcnyxm-
BaHWE o4YeHb Nerkum, 6e3 Heobxoau-
MOCTW pas3pbiBa netnn. bnaropaps
XKK-aucnneto ¢ BbICOTON CUMBOJOB 1
LIOWM AaHHBIE XOPOoLWOo BUAHLI. Sitrans
RD100 nmeet kopnyc Nema4X IP67,
ceptudukaumo FM n CSA 410 no3eo-
NIIeT MCNONb30BaTb €r0 B OMNACHbIX
30Hax NpPon3BCACTBRA.

Sitrans RD200 - 310 uudposon
BbIHOCHOW OVICIINIEN C KPervieHMeMm Ha
naHens M YHUBEPCANbHbLIM BXOAOM
ANS Pa3AMyHBbIX U3MEPUTENbHbIX NpK-
6opoB. OH umeeT yHMBepCanbHbIn
BXOf, H2 KOTOPbIA MOryT nonaBaTbea
pasnuyHbie CcurHasnbl, BKIOYas TOK,
HanpshKeHWe, CurHan ¢ TepMonapbt U
TEPMOYYBCTBUTENLHOTO pe3ncTopa. 2
pene (He Bxogsilume B CTAHOAPTHYIO
KOMIMIEKTaUMIO) MOMYT UCMNO/Mb30BaTh-
Cca ON9 CuUrHanusaumm u pelleHust
3a7a4 Mo YNpPaBneHUIO TEXHONornye-

Hua  cnyxebroit uHdopmauum  (VID, KOTOpbIX M3MepsieMbie  AaHHbie  CKUM NPOLECCOM.
CP2103 C
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UCcTOYHUK OecnepebomMHOro nutTaHug
C nepeksioYaeMblM BbIXOAHbIM
Hanps)XeHnem

10. CapukoB, r. MockBa, sadikov@masterkit.ru

Ycrporictso Haviger npumeHenne Ans CTaBUIbHOIO MUTAHMA NePEeHOCHOH
HIMEPUTENEHON 1 BHITOBOM TEXHUKM, IMEIOLLES HN3KOBOETHOE HAMNPAXEHHE

MUTAHHA.

OcobeHHOCTH yCTPOHACTBA, QBTOMATHYECKOE OTKIIOYEHUE

akkymynsTopHoi 6Garapen (AKB) no pocruxernmio Ha ee knemmax
Hanpaxenus 13,8 B (nonwHeisi 3apan); asTomarnueckoe skmovesme 3ap9aa
napu cHuxerm Hanpsxenans Ha AKb go 12,5 B (noagzapss); sowwmra or
ry6oKoro paspsaq (fpy nagerwm Hanpsxeuaus Ha knemmax AKB Huxe
10,5 B npouncxoaur asromarmyeckoe oTtkmoyeHne AKb ot warpyskm ¢
MOCNERYIOLUMM BKITIOHEHHEM JTHLLb MPHU MOABICHMM CETEBOIrO HANPaxXeHus)

O6wmnin BMg yCTPOWCTBA NOKasaH
Ha pmc.1. TexHuyeckue xapaxkrepm-
CTMKU npuBeneHsl B Tadn.1.

Onucanune pa6oTbi

OCHOBOW cxeMbl ABASETCH MUKPO-
npoueccop IC3 (puc.2). C penutens
R7R8 Ha ero Bxof 2 nogaercs Hanps-
XEHNe C aKKyMynsTopHoW GaTapeu.
MUKpOMpOoLLECCOP NOCTOSHHO aHan-
3MPYEeT 3Ha4yeHue HanpsHkeHuss Ha
BxoAe 2. Ha Bxoa 3 Mukponpouecco-
pa nogaetcss uHdbOpMaLUA O HanAn-
YUN/OTCYTCTBUN HAMpPsSXeHUs nuTa-
HUst Ha BXxoAde cxembl 18 B OT BHeww-
Hero UCTOYHMKA NUTaHWUS.

Taén.1

HanpsaxeHue NUTaHUg cxembt, B 18
Makc. Tox norpeb « MA 1000
BnixofjHoe Hanpsaxexnue, B
(ycTaHaBnuBaeTca ’ %/37%/2)/
MMKponepeodarenem)

BoixogHo#i 10K, MA 0...1000
EmMxocTh xoMmnnexktHoh AKB, mA4 1,3
Tok sapaga AKB, MA 150
FabapuTht Ne4aTHON Naathi, MM | 105x52

K BbiBOgaMm 7 u 5 noaksfo4HeH
LByxuBeTHbIn cBeToanog LED2. Liset
W TUM CBeYEeHUs (KpacHbIA/3ENeHbIN,
MOCTOSHHbIA/MUT2IOLWNMIA) MHOULMPY-
10T pasnuyHble pexmmbl pabdoTbl
CXEMBbI,

Ana nutaHust Mukporipoueccopa
UCMONb3yeTCH CTAadMNM3aTop Hanps-

XeHuns +5 B, BbINONHEHHbLIA Ha 3ne-
meHTax IC2,C5,C8. OH nuTaeTcsa oT
aKKyMynaTopHoi GaTapewn: paboTo-
cNoCcOBHOCTL  MUKpoOnpoueccopa
COXpaHseTcs BHE 3aBUCUMOCTU OT
HaNU4us BHELLHEro HarnpsxXeHusa
+18 B.

BoiBOA 6 MWKPOKOHTpoOnnepa
VCNOMb3YETCH AN YrpaBieHus aek-
TPOMarHuUTHLIM pene, BKAoUHAKLWNM/
otkmodaowmm AKB oT Harpyaku.

Mukpocxema IC1 npencrasnser
coBol cTabunmaatop HanpsXeHus u
TOKa, BLINOAHEHHbIK B OLHOM KOpPIy-
ce. B pgaHHOM cxeme mnapameTpsbl
TOKO324aluyx pe3ncTopoB Mono-
HpaHbl Ans nony4eHus cTadbunnsnpo-
BaHHOro HanpsbkeHna 15 B ¢ BbixoA-
HbIM TOKOM 150 MA.

DC/DC-npeobpasoBaresib, BbiNosi-
HEHHbI Ha MuKpocxeme [IC4, no3Bo-
nseT NoNy4nThL CTabunbHOE BbIXOOHOE
HaNpsHXeHWe OAHOr0 W3 CNEeayIioWwmx
HomuHanos: 3,3/4/5/6/7/8/9 B c¢
TOKOM Harpyskm po 1 A. HyxHoe
Hanps>keHne 3agaeTcs Mukponepe-
KoyaTenem SW2.,

CaMoBOCCTaHaBNMBAKOLLMACSA Npe-
LOXpawuTens F1  astomaruyecku
pa3opBeT uernb Harpysku B ciy4ae
KOPOTKOro 3aMblKaHuss WU  TMPEBbI-
weHnst Toka Harpy3km 6onee 1 A.
NMocne ycTpaHeHns NpUYMHbLI NPEBbI-

}3 A=

1C2

WeHUs1 Toka MNpefoxpaHuTens aBTO-
MaTUHEeCKM BOCCTaHaBABaeTCA.

Ceetoamon LED1 wvHguuupyet
HanM4me HanpsXeHUs NUTaHUsa CXembl
+18 B.

KoHcTpykuusa

KOHCTPYKTUBHO HaboOp BLINONHEH
Ha rne4aTHoM nnare u3 GoAbrupoBaH-
HOTO CTeKNOTeKCToNMTa ¢ pasmepa-
Mu 105x52 mm (puc.3).

MepeyeHb KOMMOHEHTOB NpUBEAEH
B Tabn.2.

C cobpaHHbIM YCTPOMCTBOM MOXHO
MPUMEHUTb U ApPYrue TUNbl aKkKymy-
nsaTOPHLIX Batapeit. OHUM npuBeaeHb
B Tabn.3.

«MACTEP KUT» npeanaraet HaGop
Ans cbopku MCTOYHMKA Becnepeboit-
Horo nutauua (3,3/4/5/6/7/8/9 B - 1
A) NM1061, a Take roToBbiit 650K
BM1061 B kopnyce «McTouHuk Bec-
nepeboNHOTO nntaHusa
(3,3/4/5/6/7/8/9B).

Bonee noapo6HO 03HAKOMUTLCS C
acCOPTUMEHTOM npoaykumu
«MACTEP KWUT» MOXHO ¢ MOMOLIbIO
karanora «MACTEP KWUT» un canta
www.masterkit.ru, rae npencrasneHo
MHOrO MONE3HON WHpOopMaLuM No
3neKTpoHHbIM HaBGopam 1 Mogynam
«MACTEP KUT».

IC4
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Tabn.2 Tabn.3
NMoauuns i Haumenopauue Mpumeyanne Kon. EmkocTb | Bpems asroHomHoOW | Bpems nonHoro
R1 4,7 kOM XKenTbiit, GUONETOBLIN, KPACHbIA 1 Tun AKB AKB, paboTbl C TOKOM 3apafa TOKOM
o OpaHXeBbii, Y4ePHbIN, HePHbIA, Ay Harpysxm 0,8 A* 0,15A, 4
R2,R7 | 30«Om 1% KPACHBIiA, KOPUYHEBbIA 2 |Tacc12v 13An
R3.R8 10 KOm 1% KODVI‘-IHeanZI,Heprlﬁ,HeeHbM, 2 DJW12-1.3 1,3 50 MuHYT 9
KPacHbi, KOpDUYHEBLIN (B KOMHJ’]eKTe)
R4,R12 1 KOm KOpriHeBbIi, 4epHbIN, KDaCHbIA 2

R6 | 3.0 Om,1 B | Oparixensin,Gensi,sonomctaii] 1| | s s g | 23 1 4ac 25 muyT 15
R9,R10 470 Om XKentoid, pronerosbiid, KOPUUHEBLIN | 2 .

R1t 2 KOm KpacHbi, 4epHbIi, KDACHbIA 1 ACSR1122V21SV€Ah 5 3 yaca 33

R13 1.2 kOM 1% KopuuHeBbii, KPACHbIA, Y4EPHDINA, 1

’ KOPU4HEBbIf, KODU4HEBbI ACC 12V 7.2Ah( 4 vaca 30 Myt 48
R14.R181 75 o PUONETOBLIN, 3€NEHLIN, YePHBbIIA, GP1272 ’
s ,5 kKOM 1% S - 2 m "
KOPUYHEBHIN, KOPUYHEBLIA Tak KaK B yCTPOACTBE MMEETCH 3ALUMTA OT rMyB0oKOro paspsaa,
R15 56 KOM 1% 3enenblit, CUHNIA, YePHbBIW, KDACHLIN, 1 OTK/TOUEHNE HArPY3KM NPOUCXOAUT NPH NOREHHUM HANPSXEHNS HA
KOpU4HEBhLIA knemmax AKB fo 10,5 B. Cpeariee spems aBTOHOMHO#M paBoTsl
R16 22 kOM 1% KpacHblit, KpacHbii, YepHbiid, 1 NPUMMEPHO 8 2 Pasa meHblue nonysaemoi no dopmyne t=C/l, rae t —
KPACHbIit, KOPUUHEBbI spemst asToHomHOM paboTsl, C — emkocTs AKB, | — Tok Harpyskm

o KopuiHeBbli, KPACHbBIN, HePHbINA,
R17 12 kOm 1% KPACHBbIA, KOPUYHEBbI !

o Opanxesilt, Genbiit, 4ePHBbI,
R19 3.9 KOm 1% KOPU4HEBbIVT, KOPUYHEBbIN !

o KpacHbiit, GUONeToBbIA, 4EPHbINA,

R20 2,7 kOm 1% ODHEBL, KODRIHCB t | Cpenarb 3aka3 Ha Habopbl «MACTEP
C1-C3, T (1 kx50 B Kouneggamp KeDaMugeCKwﬁ. 5 KWUT» unu 3akazatse katanor Bl MmoxeTe,
C6,C8 ’ o3xavyexve 104 ia

C4 1000 mk®x16 B | KOHAEHCATOD SNEKTROMTNECKMA | 1 BOCNOJ/Ib30BaBIUNCDH "Hq’OPMau‘“e" Ha

c5 100 Mk®x16B | KonaeHcaTop anekTpoimruseckuit |1 cTpaHMuax 62—-64 Hawero xypHana
C7,C9 | 4700 mk®dx25 B | KoHAEHCATOD SNeKTPOMMTHEcKuil | 2

1C1 L200CV Mukpocxema

1C2 78L0S Mukpocxema crabunmnsaropa

ica tiny13-20pi MukpoxkoHTponnep 1

DIP8-300 C_porpaMmon

IC4 LM2576T-ADJ Mukpocxema 1
DC/DC SKE10A-12 Mpeo6pasosarens DC/DC 1
D1-D4 1N5819 Auogp LloTku 4

D5 1N4148 AOunog 1

VT1 IRFR120 SMD-T1paH3ucTop 1
RELAY BS-115C-12A Pene 1

| LED1 BL-B3134 CreToanog xentoii 1
LED2 [ 1-59SRSGC-CC Ceetoamnos ABYXUBETHbINA 1
XS1,XS3 [Con 306-021-12 Kriemma 2
MNanenoka DIP-8 MaHesnEka MUKPOCXeMbt 1
P-220 Fischer Paamarop
P-14525 Fischer Papuatop 1

SWi SWR-45 Nepexnioyarens «Bki./Bbiki». )

SwW2 SWD3-6 Mepexmovaresnb HaNPsKeHUn 1 I—

L1 MCDR1511-101 Apoccens 1

SLA 12B 1.3Ah AxkymynatopHas batapes 1
Ckoba 1060 Ckoba xpennenuns AKB 1
BuHT M3x5 3
Tanxa M3 3
TAI-4,8-1,251 Knemma AKb 2
HB-3-1 MpoBsog, yepHbii 04m
A1061 [MeyaTHas nnarta 1 m

ONg MeTannouckareneu

Habops DK026 1+ DKO026/1 npenqasHayersl Ans u3roToBNEHUS JATYHKOB K
PA3IMYHBIM FNEKTPOHHBIM meTannockatensm. Habop DK0O26/1 cocrout u3
ABYX [ONOBMHOK KOPIYCQ, KPOHIUITEHHQ [N COSAMHEHMS CO LITQHIOH
metannouckarens, (repmossona PG-7 1 HaBopa Hepxaseoumx camopesos).
KoHCTpyKkums kOpIyca BOCTATOYHO yHMBEDCQNbHA M MO3BOMAET M3rOTOBUTH
AQTYHKM PAKTHYECKM 151 BCEX TUIOB METQIITONCKATENEH. B AQHHOM MHCTDY KL

byner paccmorpeH

nopagok C60,DKI4 AAQATYNKA /I UMITYTIbCHbIX

merannonckarencsi BM8042 v BM8044 (Koweri-501,501M)

Brayane HyXHO MoOOroTOBUTH KOPMYC
jaryvka. [lns 3Toro NONOBUHKU HYXHO
pa3fnenvTb Ha “BEPXHION” N “HIKHIOW”.
Ha BepxHeit NONOBUHKE HYXHO TMPO-
CBEP/NTb B YKa3aHHLIX MecTax LUeCTb
OTBEPCTUIt AguamMeTpoM 3MM U OOHO
AnameTpoM 7-8mm.

Ha HWKHEA nNOAOBUHKE HYXHO
MPOCBEPNNUTL B yKa3aHHbIX MecTax
BOCEMb OTBEPCTUN AUaMETPOM 3MM

3aTeM C BHELWHeNW CTOPOHbl Ha
HWXHEW MONOBMHE Ha NPOCBEpPJIEH-
HbIX OTBEPCTUSIX C MOMOLLBIO CBEepna
AvaMeTpoM 6-7MM HYXHO cpenartb
3eHKOBKY (KOHyco06pasHoe yrnybne-
HWe noa rosioBKy camopesa). 3Ty
Oonepauuvio Nydwe BbIMOAHATL HE C
NoOMOLLLIO Apenu, a Bpallaa CBepno
PYKOW, 4TOBbI HEYAsSIHHO HEe NPoCcBep-
AUTb OTBEPCTUE HacKBO3b (puc.1).

Cnegywowmin a1an — 310 HAMOTKa
KaTywku {(puc.2). nd 3Toro Ham
notpebyercsi onpasBka ANAMETPOM
170-182mm. [1OCTATOMHO MNPOCTYIO
OnNpaBKy MOXHO W3roTOBUTb U3
obpeska 40CKM WM TOACTON daHe-
pbl. Ha gocke 4epTUTCA OKPYXHOCTb
HY>XHOTO AuameTpa U Mo ee KOHTYpY
Ha paBHOM pacCTosiHMM 3abuBaeTcA
20-40wt Hebonblumx reosgen. Ha
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Mo ycTtpoicTBam ynpaBneHus nHppaKkpacHbIMU UCTOYHUKaAMM cCBeTa

http://www.reconnsworlid.com
UndpakpacHbiii uanyyarenb MMnynbcoB yactoroit 40 'y

sV
v
T ¢ R2
.0047uF 470
Y
R1 47 T 5585

Gnd Vce

LED 1,2

= m

Cxema, nokasaHHaa Ha puc.1, ynpaenser apyms uHdpa-
KpacHbIMU usnyyatenamm u pabotaeT Ha yacToTe 40kIL.
MMnNynbCbl 3TOM 4aCTOThl B BUAE MHPPEKPACHbBIX NOCHINOK
nepeaalnTcsi Ha pacCToOAHUU 1 BO3OYXOAKT yNbTpasBy-
KOBOW uanyyartesb, NpeaHasHAYeHHbLIA 019 pasroHa NTuLl.
Cnucok getanein npuseneH Huxe.

U1 Mukpocxema TanmMepa 555

R Peanctop 47 Om ) N
R2 PeaucTop 470 Om o o
RS NepemenHbin pesncTop 5 kOM il
C1 Kepamuyeckuin konaexcartop O, 0047 mMk®

ILED1,LE D2 [MndpakpacHble cBETOANOObl

http://www.armory.com
NocnepoBaTenbHbIA
uHdpaxkpacHbiiA yaaneHHbIA KOHTponnep

47uF

‘}: oV BAT
U1: CD4083B IR emitters: XC880A/equiv.
Uz2: CD4013B  All diodes: INS14/equiv.

IR232 Serial to infrared remote converter m

YCTPOMUCTBO, MOKa3aHHOE Ha pUc.2, npeacTtaBnsaeT coboi
npeobpasoBarens CUrHanoB MNOCNEAOBaTENbHOr0 nopTa
RS-232 koMnbeioTepa B MHpPaKpacHble curHanol,u3nyyae-
Mble uHbpakpacHeiMu cBetoauogamu IR (LED2, LED3).
Mcnonb3ys npuemMHoe yecTpPoUcTBO ¢ GOTOTPAH3UCTOPOM,
MOXHO C PaCCTOSHUS YNpaBnsTh pasnuyHbIMU Npubopa-
MU, nepenasaTh MHGOPMaUMIcC Ha APYron KOMMbIOTEP.

http://www.zen22142.zen.co.uk

TecTtep vHdpakpacHOro UsnyyeHus

MpubBop,cxema KOTOPOro nokasaHa Ha puc.3,npeaHasHa-
YyeHa [ONS U3MepPEeHWUss OTHOCUTENIbHOW WHTEHCUBHOCTU
pPa3nuyHbIX UCTOYHMKOB MHbpakpacHoro ceeta. B kaue-
CTBE NpUeMHMKa ucnoab3oBaH dotoanoa SFH2030.
OnepaumonHbii yeunutens CA3140 vcnonbayetcs B and-
depeHLManbHOM PEXMME Of19 YCUNEHWUS UMMYNbCOB TOKa
oT ¢doroanopa. LED1 — oObMHbIM LBETHOW CBeToaAMon,
KOTOPLIA 3aropaeTcss Npu  NONy4eHun UHEOPaKpacHoro
curHana. Bbixon onepauMoHHOro ycunurtenst (BbiBog, 6)
MOXET OblTb NOAKAIOYEH K MYNbTUMETPY, 4TOObl cyuTaTbh
nokasaHusi N0 NOCTOAHHOMY HanpskeHuio. MO namepeH-
HOMY 3HAYEHUIO MOXHO CyauTb 06 MHTEHCMBHOCTU UHpa-
KPacCHOro uanydenusi. Kaxnpll Mmkpoamnep Toka 4yepes
- ¢doToanon paet 1 B Ha sbixoze.

PA 04'2008
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UndpakpacHbli KOHTPONNEP MOTOPAa UIPYLLIKN

STa cxema (puc.4) obecrneyrBaeT yaaneHHOe BKAKOYE-
HME U BbLIK/IIOYEHUE WUIPYLIEYHOro aBTOMOOUASA, KOTO-
pbitA NUTaeTcs oT 6aTapeil ¢ NOMOLLbIO TENEBU3NOHHO-
ro nynbTa,paboTaiowero Ha 4actote 30-40 k'u. Korga
cxema nuTtaeTca OT 6atapeun, AekaAHblA CHYEeTYUK
CD4017 (1C2),k0TOpPbIA CKOHOUIYPUPOBAH KakK YCTPO-
CTBO C ABYMS YCTOWUYMBBIMU COCTOAHUAMMU, HEMEaANeH-
HO cbpacbiBaeTcd ¢ nomowsblo Lenovyku C3R6.
Ceetoguog LED1 nogknioueH k BbiBoay 3 (QO0) Mukpo-
cxembl IC2 yepes pesuctop RS n cBetutca ana uHou-
Kauun pPe3epBHOr0 COCTOsiHUA. B 3TOM cocTofHum
BbIXOA WHPPaKpacHOro npuvemMHuka-geMoaynaropa
Haxo4uTCHa B BbICOKOM COCTOSHUM (0KOANO 5 B),a TpaH-
suctop T1 — BbIKAOY4EH (0BpaTHO CMmeuleH). Xaywini
MynbTUBMOPaATOpP Ha Mukpocxeme IC1 B 3TNX yCnoBusx
HeakTueeH. Koraa nwobas kHoMka Ha nynbTe ynpasne-
HUS HAXAaTa,BbiX0] UHOPAKPACHOT O NPUEMHNKA MOMEH-
TanbHO NePEexXoanT B HU3KOE COCTOSTHUE U TPaH3UCTop
T1 skoyaeTca. Xaywmin mynbtusudpatop IC1 3any-
CKaeTcs, n KOPOTKMA UMNYALC NOCTynaeT Ha Bxog 14
cyetumka IC2. Mpu 3TOoM Ha BbIXOAE cuyeTdmka Q1
NOSBASETCH BLICOKUIA NOTEHLMAN, TPaH3uCTOp T2 BKNIO-
4aeTcs U MOTOpP HaduHaeT BpailaTbcs. Pesuctop RSB
OorpaHuymMBaeT NyckoBOW TOK.

Korpa no6as kHorka Ha rnysabTe HaxaTa CHOBa HaxaTta,
CHOBa 3anyckaeTcst Xxaywuin Mynetusmbpartop IC1, nosas-
NsSeTCA BbICOKUA NoTeHuman Ha Bbixone Q2 cuyetyumka IC2,
cueTuMKk cBpacbiBaeTcs, TpaH3nCTop T2 OTKAYaeTcH,
MOTOpP OcCTaHaenueaeTca. Ceetoamon LED1 cHoBa 3aro-
paeTcsi.

3Ty cxeMmy nerko cpaesnartb Ha NeyaTtHoW nnate obLero
nonb3oBaHus. ToCKoALKY cxema ucnonssyeT nHdpakpac-
HbI€ UMMYNbCHI, TO HEBHOM CBET Ha Hee He BnudeT. B 1o




Xe BpemMs BK/IOYEHHbIE NaMmbl AHEBHOr0 CBeTa MOryT
NPMBOAUTL K COOAM.
R3 R TRANSMITTING LED

D v
fiae 2 15
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http://www.tkk.fi

MpocTas cxema uHdpakpacHOro uanyyarens

3701 nHdpakpacHblil nepegartyiuk (pmuc.5) BoipabaTbiBaeT
Hecyllyto ¢ 4actotot 40 kI (4actota MOXeT ObiTb
HacTpoeHa NoTeHuuoMeTpom R2) nofd ynpasBneHnem KoM-
neloTepa (KOMNbIOTEP MOXET BKIIOYaTb U BbIKJHOYATb
n3nydeHne). BknoveHne mukpocxembl MOXET MPOU3BO-
AnTbCs Kak ypoBHeM TTJ1,Tak n oT uHtepdeiica RS-232.
Cxema paboTaeT npu ypoBHE Ha Bxoae oT +4 no +15 B
(Left-Right Control). Mpu ypoeHsax Huxe +4 B cxema He
paboTaer.
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http://www.electronicsteacher.com

UndpakpacHbIM leTEKTOP YPOBHS

B cxeme, noka3aHHOM Ha puc.6, MHpPakpacH.bIi nyd Npoxo-
AWT Yepes Npo3padHbiil Cocyd € XUAKOCTbIO. Mukpocxema
IC1 npencraBnseT coboi uHTerpasibHbi Tarimep 555, pabo-
TaWMA B pexume aBTokonebaHnii. Ha ero MOLHOM BbixO-
Ae 3 BblOENSIOTCS UMMYNBChILKOTOPLIE HEMNPEPBIBHO BKITOHA-
10T U BbIK/MIOYAIOT MHGPAKPaCHbI uanyyatowmn guog D1. Ha
NPOTMBONOMOXHOM CTOPOHE cocyaa pacrnonoxeH doTtonpu-
emumk D2, KoTopbin BOCNIpMHMMAET MHDPakKpacHoe nanyye-
HUE B TOM CAy4ae,eCay OHO HEe MepekpbITO XMAKOCTbIo. B
3TOM cnydae Ha amope D2 Bblaensercs curHan, KOTopbi
ycunueaeTcs Mukpocxemolt 1IC2am nocTynaeT Ha AeTekTop
Ha amopax D3 u D4, nocne KOTOpbIX ycTaHosneH Gunbtp
HWKHNX 4acToT Ha C4R8. Mukpocxema IC2b npepcrasnseT
COBON KOMMApPaTOpP, KOTOPbLIA CPaBHUBAET BLINPSIMIEHHOE
DETEKTOPOM HanpshKeHWE ¥ HanpsKeHWe MOoTeHUMoMETpa
R7. Mpy Hanv4mn curHana Ha BbIXOAe Komnaparopa ycta-
HaBAMBAETCH HY/NIEBOE HanpshkeHwe, 3aropaeTcs CBETOAMOL,
D5 v BkmovyaeTcs TpaHaucTop Q1. TpaH3WUCTOp BKAKOYaET
pene ynpasneHus MOTOpoM RL1. MoTOp noakaunBaeT BOaAy
B COCyA. Kak TONbKO YPOBEHb XMIOKOCTU MepeceK 3afaHHbIN
YPOBEHb, MH(PAKPACHOE N3ydeHne MepPeKpbLIBAETCS, CUMHaUT
Ha doTtonpmemHmke D2 ncuesaeT. KomnapaTop nepexoour B
COCTOSIHUE C BbICOKMM MNOTEHUMAIOM Ha BbIXOAE,CBETOANOS,
racHeT, TPaH3UCTOP BbIKMICHAETCS, MO3TOMY BbIKNOHAETC U
MOTOP. YCTPOUCTBC NpenHasHavyeHO Afsi KOHTPONA YpPOBHSA
BOAbi B aKkBapuyMe.

http://www.cedarnet.org

UndpaxkpacHblili noBTOPUTEND

MoeToputens (penutep) — Npubop, KOTOPLI BOCMPUHA-
MaeT ocnabneHHble ¢ paccToaHnEM MHGPaKpacHbIe Nyyu,
nepesoanT CBETOBOW CUrHas B Hanpsixewue, ycunusaet
ero u nojaer Ha wmanyyawowmii uHbpakpacHsin AmnoL,.
Takum 06pasoM, yBENUYNBAETCS PaccToaHMe nepenaqu
curdana no uxHdpakpacHoMy kaHany. Takor npubop

J o
T

£

Visibie
Faritne

- - -

nokasaH Ha puec.7. B HWXHEN 4acTu cxembl NOKasaHo
YCTPOWCTBO 3AEKTPONUTAHUS: BLINPAMUTENbL U CTabunm-
3aTtop HanpsxeHus. B npuHumne yCTPOWCTBO MOXeT
nuTatecs U o1 Hartapeit. Ha exoge npubopa ycTtaHoBneH
dotonpuemHuk (IR detector), koTopbii npuHUMaeT
MMMyNbCHble MHPaAKPacHbie curHanbl. CurHan ¢gpotonpn-
eMHUKa YCUAMBAETCS TPAH3UCTOPOM, KOJINEKTOPHbLIN
BbIXOZ KOTOPOro MOAKIIOYEH KO Bxoay cbpoca 4 uHTe-
rpanbHOro TaliMepa. Korga KONnNekToOpHoe HanpsXeHue
HAN3KO K HYJI0, TaiMep NepexoanT B pexum aBTokoneba-
HUIA. NP yKa3aHHbIX HA CXEME pPe3ncTopax U KOHAEeHCa-
TOpe yacToTa aBTOKONeGaHuli pasHa 56 kI Npy cKBax-
HOCTM 2. Bbixop Tanmepa 3 MNOAKMOYEH K CBETOAMOAY-
vHAOMKaTopy konebGaHui ¥ K TPaH3UCTOPY, B KOJEKTOp-
Hbi pasbem KOTOPOro yepes pasbem J1 noaxniodaercs
uanyyalownii uHdpakpacHbli anoL4, KOTOPbIA nepegaeTt
WHOPaKpacHbIA CUrHan ganblie.

+3V

iC1 op amp {741 or similar)

icz 1M386 audio amplifier RS

s3] infrared phototransistor

SPKR smail loudspeaker

c1 0.1 uF capacitor

c2 220 uF 15 V electralytic capacitor

23] 100 k() ¥4 W §% resistor

R2 1 i} s W 5% resistor

R3 680 k) Ma W 5% resistor

R4 26 k2 potentiomeler SPKR
RS 500 {1 potentiometar

R8s 47 O e W 5% resistor m

hitp://www.electroda.net

UHdpakpacHbli rPOMKOroBOpUTENb MU HAYLUHUKU
Ha cxeme puc.8 nHopaxkpacHbiii 3ByKOBOW CUrHasn nona-
naet Ha doTonpueMHrk Q1,ycunueaeTcs ABYMS yCUnuTe-
naamu  Ha mukpocxemax IC1 m IC2 u nocrynaetr Ha
BbIXOAHYIO LeMNb,B KOTOPYIO BKAKOYEH MANOMOLLHBIA FPOM-
KOrOBOpUTENb WU  HayLIHWKW. Perynuposka ycuneHus
MOXEeT NPOn3BOAUTLCH NoTeHumomeTpamu R4 mnu R5.

c1 a1
At g

oy
| T C10
| 47
| = >

$R3

8] 2 y
"no wmn |22 2
R2
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! 220K
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UndpakpacHslit NPUEeMHUK AAS CUrHana,
MOAYAMPOBAHHOIO NO 4YacToTe
YacToTHOMOAYNUPOBaHHbLIA MHPPaKpacHbIi curHan nona-
naet Ha GOoTOTpaH3UCTOP Q2 (pnc.9).
HacToTHOMOAYNMPOBAHHbLIK  3IEKTPUYECKNI CUrHan ¢
Bbixoga ¢$OTOTPAH3UCTOPA MOCTyNaeT Ha YCUANTESbHbIR
kackag Q1, a ¢ Hero Ha 4acTOTHbI geTektop UT.

- AyayocyrHan yepes BbIXOAHOW YCUIUTENb H& MUKPOCXEe-

Me U2 nocTynaer Ha rpoMKorosoputens. Hanvune curHa-

© na nHanuupyetcsa ceetoguonom LED1T.
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* i .
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MHOroToHanbHbLIKX NepeAaTYMK HPPaAKPaACHOro CUrHana
Cxema, nokasaHHas Ha pmc.10,9BnseTcs nepectpansae-
MbIM  reHepaTopoM ¢ UH}PakpacHbIM  BbIXOOOM.

- MNepecTporika 4acTOThl B reHepaTope OCYLIECTBASETCS

rnoteHuuomeTpom R4. HO MOXHO caenatb U KHOMO4YHOE

< ynpasneHMe YacTOTOM,Kak 3TO MOKa3aHO B MpaBoit 4acTu
. pycyHka. Kaxnas KHOMKa BKNIOUaeT CBOIC BEAUYMHY PEe3M-

CcTOopa, a, cnepoBaresibHO, CBOIO 4AaCTOTy. Takyto CxXemy
MOXHO WUCMOoMb30BaTh 419 nepepadv MHd)OpMaU,MM
nocpencTBOM 4YaCTOTHOIoC KOAMPOBAHUA.

f http://www.circuitdb.com

YpanenHoe nHpaxpacHoe yCTPOMUCTBO ynpas/ieHus
Cxema puc.11 NO3BONUT BaMm M3ZANM  BKIIOYUTL NOBOE

on
M1

R 2
Recigver
3

115 AC Vot
fapat

12y sec BRIDGR LM7805

+Sude

1+ 1 in out = T
T 100uP —1— SAME ] T 1000uF
A) v
nd

W pakpacHbii np UK ¥ YIp Liee yCTPOHCTBO G
] E)
N w  VHdpakpacHbiit
nepeaarymK
585 * A W22
’lRl €0
i prc.11 |

" YCTPOWCTBO C nurtaHmem ot cetu. lMpuemHuk (pmc.11,a)
. mMeeT nHpPaKpacHbLIA NpuemHbln Moaysb (MOD), KoTopbii

NpUHUMaET MHpPakpacHsIin curHan Ha 4vactote 40 kI ¢
mogynsaumen 4 k'y. MNMpn npueme curHana HanpsxXeHue Ha
MOD ponxHO 6biTb HU3KUM. YyBCTBUTENEHOCTL MOD pery-

© nupyetca ¢ nomowsld R1 u C1. Bennumna R1 f0sbpkHbI

6biTb Nopsaka 10 kOm,a C1 nopsaka 40 mkd. 3T npepoT-
BPartuUT YCTPOWCTBO OT cpabatbiBaHusi Npyu BO3AEACTBUU

. AHeBHOro cseTa. BoeixogHas mumkpocxema 4013 — tpurrep,

cpabaTbiBaloLLIMi B NpUCyTcTBUE curHana. Mpu 310M Yepes
onTopa3easky MOC2010 Bkio4aeTcs CUMMUCTOP, NMOOKHO-
Halowmin Harpysky kK cetu. MNepepatymk (puc.11,6) npen-
cTaBnsieT cobot TalMep, KOTOPLIA NPU HaXKATUM  KHOMKW
paboTaeT B aBTOKONEGATENLHOM pEXUME.

PA 042008

http://www.ic-maxim.com

AaTtymk TeMnepartypsbl CO CBA3bIO

no uHdpaxkpacHoOMy KaHany

OnucaxHas cxema npeacTasnaeT coGoi aatymk Temnepa-
Typbl,Y KOTOPOro AaHHble NepesalnTcs Nno nHdpakpacHomy
KaHany, YTo MO3BOASIeT U30AUPOBaTh CaM daTyunk. Cxema
COCTOWT U3 MHDPaAKPACHOro nepeaarymka, uHdppakpacHo-
ro NPUeMHMNKa U TemnepaTypHOro aaryuka.

Mpobnema nony4eHUsi OTCYETOB TeMnepartypb! OT TO-
4YeK, Haxo4saUWMXCa N0 NoTEeHUManoM B HECKObKO OeCsT-
KOB BOJIbT MO OTHOIIEHUIO K 3eMrie - cnoxHas npobnema,
a no Mepe pocTa NoTeHUuana CTaHOBUTCH eLUE CIIOXHee.
To Xe OTHOCUTCA K U3MEPEHUSIM TPU MOBLILLEHHbIX MNO-
B604HBIX 3MEKTPOMArHUTHLIX U3NyYeHuUsax. flatumk Temne-
patypbl C nepefaqein AaHHbIX 1O MHGPaKpPACHOMY KaHa-
Ny MOXeT BblTh XOPOLUMM peLUeHWeM LN 3TUX Cnyyaes.
MNpobnema anekTponNUTaHUs B TaKMX CRyvasx peluaeTcs
CHVWXeHMEM NoTpeBneHnss MOLWHOCTU N UCMONb30BAHUEM
0ONroBpeMeHHon 6atapen ¢ BbICOKOW NAOTHOCTLIO 3HEP-
mun (nnTUeBow BaTtapen).

HSDL 4220

I }; ir LED
Voo 10
781
out
T80
Wl 4TuR] 0% T4HC132
= = MAX6676 He132 Quad dust input
NAN
GND O pute
ADODPE
[puc.12 |

Mukpocxema MAX6576 npepcraensieT coboii npeobpa-
30BaTefb TEMIEPATYPb! B Meproq. JaTtumk MOXeT CHUTLIBATL
Temneparypy ot -40 go +125*C v paboTaTtb Npy Hanpsxe-
HUA nuTaHus ot 2,7 oo 5,5 B. Ero Bbixoa npegcTtasnsieT
co60M NPAMOYroNbHLIA CUMHAN C NEPUOAOM, NPOMNOPLMO-
HanbHbIM abconioTHoW Temnepatype (*K). KoadpdpuumeHt
NPONOPLIMOHANBHOCTU MOXET BbiTb ycTaHoBNeH kak 10,40,
160 unn 640 mc**K. MNpu KoMHaTHOI Temnepatype (+25*C
= 298*K) yctaHoBneH nepwog 192 mc (okono 5,2 y). Ha
MakcuMasnsHol Temnepartype +125*C nepuop curHana co-
cTaBnsieT 255 mc,npu -40*C 3710T nepuog, paseH 149 mc.

Kaxabim  nonoxutesnbHbid  GPOHT  NPAMOYrOfbHOTO
curdana ot MAX6576 3anyckaer uenb MHPAKPACHOTO
nepepativka Ha pmuc.12. OnHa 4Y4eTBEepPTb MUKPOCXEMbI
74HC132 (cueTBepeHHbIA Tpurrep LLMuta) pabortaeT kak
andoepeHumpyiollee yCTPOUCTBO, OCTallbHble TPU  yeT-
BEPTWU B napasnniesnb paboTaloT Kak ApaiBep nany4aoLlero
nHbpakpacHoro auoaa.

Ecan nntanmnem asnsietcs nutuesas Gatapes CR3032,
TO cxeMa puc. 12 MoxeT paboTaTb HENPEpPLIBHO B TeueHne
6 mMecsaues. [Byx Takux 6aTapelt B napannenb xsaTut Ha
roa. B npuemHuke curHanoB npouvssogutca aelundpa-
uuMg curHana u gaHHble O Temnepartype npespalaloTcs
B aHarnorosblil curHan n B undpoBoi curHan. NpuemMHmk
cocTounT u3 4 BNOKOB: yeunutens-GunbTpa, CUHXPOreHe-
partopa, reHepaTopa AMHENHOr0 NUNoo6pasHOrc Hanpsa-
XEHUS K YCTPONCTBa BbIBOPKU-XpaHeHus, Cxema npuem-
HUKa NokasaHa Ha puc.13.

Amptifier and Fiter Signal Recovery and Timing Generator
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NMNasanbHUK HA OCHOBE
MMNYJIbCHOro npeoopasoBartens

E. AvpeHko, yarunt@mail.ru

[asnsHk paccynTan 8 OCHOBHOM AN PEMOHTA GHTOBOH TexHUKH, BbCTPON
3aMeHbI HeUCPaBHsix getanes. [TpoekTupys 3TOT NasAbHKK, aBTOP 3CQAANICH
uensio, H36exars HEeROCTaTkoB OBBIYHOIO NASNLHUKA, T.6. MELIEHHOrO

Harpesa, A[biMQ, NeTauero 8 JMUO,
KOBpPOB XO38€8 Qnnapatyps! 1 T.1l.

N3I0MWUHKON MasisibHUKa SBAseTCs npe-
obpaszosatens ¢upmbl  International
Rectifier nna nam paHeBHOro ceeta
IR2151 1 cunosble IRF740 TpaH3UCTO-
pbl, aganTMpoBaHHble nopd Tpancdop-
MaropHYIO Harpyaky (puc.1).

MpuHUMNPabOoThi B BEXYPHOM PEXu-
Me OCHOBaH Ha npepbiBUCTON paboTe
reHepartopa Mukpocxems! IR2151,koTo-
pas BblgaeT na4yku UMMyNLCOB Ha
TpaHcdopMaTop,a TOT,B CBOK OYepeb,
yepes AMOOHbIA MOCT U HaKonUTenb-
HbIA KOHOEHCATOP NepepaeT Hanpse-
HWE Ha BEHTWIATOP M TMOACBETKY, HO
MOLUHOCTU HEAOCTATOYHO ANA Harpesa
xana. Mpu Haxatmm kHomku SAT1
emkocte C2 n C3 cymmupyetcs u
reHepaTop BbiXOAUT B OObIUHLIN PEXUM
Ha MOHWXEHHYIO 4aCTOTy OO0 MOMHOro
HacblleHusl TpaHcdopmaropa u oTaa-
YU MOLLIHOCTWU B Xafo.

Aertanun
Peaucropsl Bce no 0,25 BT,kpome R4
(na 0,5 BT), TpaH3ucTopsl 6e3 pagna-
TOPoB. CBeTOANOAbI OpaHXeBbIe, Tak
Kak OHuM 06nagalT CBOCTBaAMU
XOPOLWO BbiCBEYMBATL KOJMbLEBbIE
TpewwuHbl. AuoaHbie MOCTbl Ha 1
A/400 B. Kynep ot «[leHTnyma» Ha 12
B. MoHwxawwmnit TpaHchopmaTop
chenaH Ha  CNOXEHHbIX  OBYX
LL-06pa3Hbix deppuToBLIX Cepaey-
Hukax pasmepamm 30x30x6 mm,2500.
NepsuyHaa obmoTka 65 BuTKOB MNEB-
0,25 HaMmoTaHa BHaBan U O6MOTaHa
TUHNOHOBON TJIEHKON, BTOPpUYHAA —
4-5 sutkos MNEB-0,25. CunbHOTOYHAsA
o6MOTKa BbINOSIHEHA W3 MeaHOU
nonocbl 135x10x1,5 ™Mm, corHyrto#
6ykBOMA «[».

Xano — mMepHas NpoBOJsiIOKa aname-
TPOM 1,5 MM CKpyHEHHast WU MOOKIO-
YeHHas K CUTIbHOTOYHOM 0BMOTKe.

OTCYyTCTBHA [1OL4CBETKH, [IPOMNANCHHbIX

Kopnyc cpenaH n3 0OHOCTOPOH-
HEro CTEKIOTEeKCTONUTA, YepTexoKa-
3aH Ha puc.2.

Mocrne cBopku HyxHO nogoBpaTb
koHaeHcaTop C3. [ins 3TOro OTKNO-
4aloT Uuefb Xana, ceTb nasnbHUKA
BKNIOYaT 4epe3 namny 40 BT
TpaHchopMaTop A0IKEH TUXO M'YAETh,
noaceeTka — CBETUTLCH, BEHTUNATOP
—~ Bpalarbcs,a naMna — He ropetb U
He TneTb. HaxXumaloT KHOMKY BKIIOYe-
Hua SA1, TpaHcdopmaTop [OMKEH
riepectaTb ryaeTb, NOACBETKA — CBe-
TUTb YyTb ApYe, BEHTUARSTOR ~ pabo-
Tatb BbICTPEE, HO NamMna He LOJIXHA
CBETUTBLCH, €CNN  CBETUTCH, TO Hado
yMeHbLWWTbL eMKoCcTb C3 Ha 2200 nd
nnu conpoTtueneHue pesuctopa R3.

TexHruyecKkue XapaxkrepmcTukm

Autanue........... 220 B,70...100 Br
KOO 50%
Bpewms HarpeBa xana............... 5¢

Bpems ocTbisanms xana no 50°..15 ¢

Ecrv Bce paboTtaeT, pexomeHaylo
CHSATb KONbUO, PUKCUPYIOLUME KPblb-
yaTKy C BeHTUnaTopa (yaobHO cMmasbl-

BaTb, KOr4a 3aryout). 3anakupoeatb 0

NakoM MAaTy HEeCKONLKMMIN CAOSMN,TaK
KaK 3MMOI KOHOEHCAT MOXET npobuTts
Ha KOPyC WM B CXeMe NasifibHUKa.

Buumanune! Cxema Haxogurcs nog
BHICOKMM HANMPAXEHUem — cobrmonarire
npasuna TexHukn 6e30nacHoOCTH.
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SNeKTPOHNKA N KOMNbIOTEP

MWKPOKOHTPOJIJIEPDI

32

C.M. Piomux, r. YepHuuros

Cokpatyernne «MKy (mukpokoHTpoOnep) npo4Ho BOWIO 8 NEKCHKOH 371eK-

TRPOHLHMKOB. 3TOMy,

6}//16/\/1 HQaQesAaTsCA, criocobcTBoBaM UMKibl CTATEN AN

HaumHaowmx 8 xypHane PA sa 2004-2007 rr. [1-4]. Aktyansrocts u ceoes-
PEMEHHOCTS MyBIMKALMI KOCBEHHO MOAHEPKHBAET TOT akT, 4T B MHTepHere
«TYNFIOTY UX HECAHKUNMOHUPOBAHHBIC KOMNMH, K KOTOPLIM HM DEACKUMS, HM
QBTOP HE MMEIOT HIUKAKOrO OTHOLIEHHS. Tem, KTO TONMbKO COBMPaeTca n3y4ats
MK wmu HoxogmTcs B cepenmHe nytH, PEeKOMeHLYeTCa 3arnfHyTb Ha COiT
htto://www.ra-publish.com.va/arc-ra.html, rae pasmeryarotcs gononHmTens-
HbIE MATEPHAIIbI K BbILLEYKAZAHHBIM LMKIIOM CTATE (mporpammsl, HEX-gasinss,
JUCTHHIM, ONeqaTku, yTodHeHns). Bce pasposHenHsie ¢asine Teneps ynako-
BOHbI B UENOCTHLIE QPXHBbI, MTOAKOPPEKTUPOBAHbI M PASTIOXEHb! 10 FOAAM

MK, kak 1 mogu, He OCTpPOBa B OKeaHe.
M HyxHO oBLuieHne n obMeH nHdopmMa-
uneii ¢ cebe nogobHeiMU. MK Gecnione-
3eH, ecnu ByaeT oTnpaenaTs uMdpoBbie
[OaHHble B 6eCKOHe4YHOCTb. MHoe aeno
MWKPOKOHTPONNEPHAA CEeTb WK  CBA3KA
MK ¢ komnbtotepom. [lpaBaa, aga MK,
3NEKTPUHECKN COEeOMHEHHbIE APYr C OpY-
rom, — 370 ewe He Bce. OHM AOMKHbI
«FOBOPUTb» Ha OOHOM si3blke. W 3pech
4enoBevyecTBy €CTb 4eMy ROy4UThCS,
MOCKO/bKY PA3NINHUIA MEXAY KOHTPOIEp-
HbIMW  AManeKkTaMy ropasfgo  MeHblue,
yem Mexay 2500 a3bikaMu Hapo[oB
mupa.

MK noHuMatoT yHuBepcasnbHblid LUd-
POBOI KOO, N B 3TOM WX MNPENMYLLIECTBO.
C ppyroil CTOpoHbI, HenoBek npuayman
pasnuyHble nHTEpdEchl CBA3KM MexXay
uUMppPOBLIMM  YCTPOACTBaMU ¥ NOC Npui-
Bbi4Ke cAenan Wx HeCOBMECTUMbIMU.
CneposatenbHo, pasHble MK A0MXKHBI
NMPOrpaMMHO U anmnapatHo MoacTpau-
BaTbCs MOA CYLLECTBYIOWME CTaHAApPTbI.
Kak B HWxX pa3obparbcsi camMoMy U 3a04-
HO «0BY4NTL» KOHTPOSIEP,ByaeT paccka-
3aHO B HACTOALLIEM UMKNE cTaTei.

«CeTeBbix» MK B npupoae He cylle-
cTBYET. 3T0 BCEro nunwb yaobHbI Tep-
MUH Ofist 0603Ha4YeHUs1 LWMPOKOTo Kpyra
BOMPOCOB, CBA3AHHLIX C MX KOMMYHUKa-
LIMOHHBIMW BO3MOXHOCTAMU. 3a «LUmp-
MOA» ByayT cnpsaTaHbl COMyTCTBYIOLLME
BelWM, Takume, Kak WHTepdencol
RS-232/422/485, CAN, UART, Ethernet,
HecnpoBogHble TexHonorun, CBA3KON
BCEMY 3TOMY «BUHErpeTy» MNOCTYXUT
anropuTMM4eckmin a3bik Cn, Ha KOTOPOM
OyayT COCTaBAsiTbCH NMporpamMmbl  Onsi
MK pa3aHbix cemeincTs.

Kakoii MK BbiGpaTb?

MpeacTaBnM TUNWHHYIO KAPTUHY: Y paaum-
onMmobuTens MosIBUNAcChL OpPUrMHasIbHas
TexHuyeckas waes, ons peannsauuu
KOTOPOW HanpalwwvBaeTCsi MpUMEHeHue
MK. BosHukaeT BONpoC MOYTM Kak y
Wekcnmpa: «Kakomy cemeirictey MK
«BbiTb» MM KaKOMy OTAATh ApeanoyTe-
Hue?». ECnM  OpMEHTUPOBATLCHA Ha
NHTepHeT-mMarasuHbl, To Nio6oMy,00CTyn-
HOMY MO TONLUMHE Kolwenbka. Ecnu opu-
€HTUPOBATLCA Ha MPaNc-AUCTbI OTeve-
CTBEHHbIX HUPM-ANCTPUBYTOPOB, TO KPYr
PEe3KO CYXaeTCs, y4uTbliBaas CNOXHOCTb
eAMHWYHBIX 3aKynok. Ecam  opmeHTtupo-
BaTbCA Ha MECTHble PagnopPbIHKW, TO
BOOOLLE OCTAHETCH 3HAMEHWUTast «TPOW-
ka»: PIC (dmpma Microchip Technology
Inc.), AVR (¢pupma Atmel) n MCS-51
{dupma Atmel).

PA 042008

3a 2007 r. kapTMHa ¢ acCopTUMEH-
TOM AocTynHbix MK 06uiero npumeHe-
HUS TPaKTUYECKN HE WU3MEHUNach.
[Mo-npexHeMy B noBuTenbCkux paspa-
6oTkax nonynapHbl  8-ButHbie MK.
Cnpaeef/iMBOCTN paaM Hago OTMETUTb
Bce Gonee WNPOKOe BHeOPEHWE 3KOHO-
MWYHBIX MUKPOCXEM HOBOTO MOKOJSIEHUA
C HU3KUM HanpsbkeHnem NUTaHua
MOBbLILIEHHOW TakTOBOW YaCTOTOM.

Mognenn 6onee BLICOKOW paspsagHO-
ctm (16 n 32 ©6uta) UCNONLIYIOT, B
OCHOBHOM/podeccnoHanbl-aMmbeaneps!,
KOTOPbIE YETKO MNPEACTaBNSAOT TEXHUYe-
CKWe BbIroabl U yMeloT o6xoamTh «non-
BOOHbLIE KamMHW» B nporpammax. OHu,
CHACTNMBLIE, HE CBA3aHLI NO pykam u
Horam 6bITOBbIMK MpoGnemamu, Hanpu-
MEpP KakK W3rOTOBUTb MHOTOCAOMHYIO
rneyaTHYIo NNaTy wan Kak 3anasts 144-
BbLIBOAHYIO MUKpocxeMy B BGA-kopnyce
C «LLIAPUKOBLIMU» BLIBOAAMM.

Ons cnpaeBku, «<ambenaepamm» Hasbl-
BAlOT CNEeuManucToB B 0GnacTy anek-
TPOHUKM W MNPOrpaMMMpPOBaHNS BCTRA-
nBaembix cuctem (Embedded System).
A B HWX-TO, Kak pas, LUMPOKO MCNOSb3Y-
iorca MK un TUJIMC. CnepoBaTtensHo,
ONVHHOE W TPYAHO BbIrOBapuBaemoe
CNOBO «MWUKPOKOHTPOMANEPLUMK» MOXHO
3aMeHnTb 6onee NakoHWYHBbIM KM 3ara-
LO4YHbIM «ambenaep».

Jhiobutenbckne pas3paboTkyt XOpoLlo
BMUCbLIBAOTCSA B KOHL,Eenuuio
«KOHCTPYKUMS BbIXOAHOrO AOHA». [ns ee
peanu3aumn 0Bbl4HO NMPUMEHRIOT Mano-
6lopxkeTHole MK B DIP-kopnyce, ycra-
HaBnMBaeMbie B nNaHenu (Ta6n.1).
MockonbKy peyub UAET O CETEBLIX TEXHO-
norvax, 70 U3 OBYX anbTepHaTUBHbIX
BapMaHTOB — OAWMH MOLLHLIA HOpPOro-
CTOSILUMA AN HECKOJIbKG MaSIOMOLLIHbIX
neweBbix MK — BbiBUpaloT nocneaHuii.

BHuUMaTenbHbI  YMTaTENb MOXET
3aMEeTNUTb, YTO B Tabn.1 oTcyTcTBYET
MukpocxeMa ATmega8, npuMeHsaBUIaACcs
Taén.1

MK ®Pupma | Kopnyc r;;:'a"fums'a;
ATtiny25  |Atmel DIP-8 12,6...3
ATtiny45  [Atmel DIP-8 12,8...3,2
ATtiny85  |Atmel DIP-8 {3,2...3,8
ATtiny2313 [Atmel DIP-20 [1,4...1,9
ATmega48 |Atmel DiP-28 [1,5...1,6
ATmega88 [Atmel DiP-28 [2,7...3
ATmegal168 |Atmel DIP-28 13,5...4,3
PIC12F629 |Microchip |DIP-8 11,2...1,5
PIC12F675 [Microchip |DIP-8 |1,4...2
PIC16F628A [Microchip |DIP-18 [2,4...4
PIC16F818 |Microchip|DIP-18 [2,8...4,6
PIC16F819 |Microchip |DIP-18 [2,8...4,6
PIC16F886 |Microchip |DIP-28 {2,8...4,3

S

B Npeablaywiyx Uukiax cTtaten. Bcee
NpaBUABHO,BPEMST HE CTOUT Ha MecTe U

dupma Atmel Ha cmeHy ATmega8 Bbiny-
cTuna TpU  YCOBEPLUEHCTBOBAHHbLIE
mogenn ATmegad8/88/168. Cenvac wnx
JIETKO KyrnuTb, Npudem ATmega48 crout
neweene,4emM ATmega8. Mo yokoneBke
W Ha3HaA4YeHWIO BLIBOAOB BCE MUKPOCXE-
Mbl 3aMEHSIOT APYT Apyra «OAuH K OQHO-
My»,HO MakCUMasibHas TakToBas 4acToTa
Y HOBOW «TpOWUbi» NOBbillieHa ¢ 16 oo
20 MrIu (6bictpopeiicteue 20 MIPS),
MWUHUMAnNbLHOE HarnpsXeHue nuTaHns
CHWxeHo ¢ 2,7 ao 1,8 B,a Takke nobas-
NeHbl HEKOTOPLIE FONE3HbIE PEXUMBI,

AHanorunyHaa cutyauust ¢ PIC-
KOHTponnepamn. Ha cMeHy yctapesLuemy
PIC16F84A BbinyweH PIC16F628A.
NepcnexkTnBHbIMM - oAs  cuctem  cbopa
vHpOpMaLMN  SBASIIOTCH  ManorabapuT-
Hble 8-BbiBOAHLIE PIC12F629/675/683 1
MUKPOMOLLUHbIE PIC16F818/819.
OcTanbHble MUKPOCXeMbl  CeMeicTBa
PIC16 npourpeisatoT AVR B nnaHe LieHbl
unn  BeictpogencTens.  [pomosakoe
cemelicteo PIC18 Toxe «He cMOTpurcs»
01191 CETEBbIX NPUMOXEHWIA,B NEPBYIO O4e-
pens, U3-3a BbICOKOW HUHAHCOBOW NiiaH-
Kn. VckniodeHne COCTaBasitoT cneumani-
3npoBaHHble MK ¢ USB-uHrepdelicom
PIC18F2455/2550, kOTOpbIM paBHOLEH-
HOM 3aMeHbl cpeay AVR noka He BUAHO,
U oTHocuTensHO Heaoporne PIC18F2520
¢ uHTepdeiicom SPI.

MK, coBmecTumble ¢ MCS-51, meHee
nonynspHel, 4em AVR v PIC, BBuay xya-
WKX  TEeXHUYECKUX  nokasaTenein.
MoNoOXUTENLHO TO,4YTO BbICOKOBONBLTHOE
NPOrpaMMMpoBaHME Y HUX NMOBCEMECTHO
BbiTECHAETCH BHYTPUCXEMHBIM  HU3KO-
BO/MbTHLIM (CemeticTBa AT89S, AT8ILP).
OfHako aTOT Wwar caenaH He B Byayuiee,
a B [A0OCHalleHWe nNpownoro, ons
PEMOHTa paHee BbIMYLEHHOW MPOAYK-
uun. Crnoilb U pPsaoM CUTyaums, Korga
y paspabotuvka HEeT BpeMenu unun
3aMHTEPEecOBaHHOCTN MNepexoanTb Ha
Bonee Npon3BOAMTENbHBLIE NNAT(HOPMBI.
fMpowe mopepHu3npoBate annaparypy
3ameHon MK. CnepnoBaTenbHO,Cepbe3Ho
paccmatpueatb cemenctso MCS-51 Ha
NepcnexTuBy 3aTpyaHUTENbLHO.

KpaTtko npo COM-nopT

n USB-untepdetic

CeteBble MK BMecTe C KOMMbIOTEPOM
AO0MKHBI NIPUAEPXKNBATLCH 84MHOMO NPOo-
TOKONa CBA3U. M 30eCh Ha BbIPYYKY Npu-
XOONT MWKPOKOHTPOMNEPHbIA nocneao-
BaTenbHbIN nHTepderic UART (Universal
Asynchronous serial Receiver and




" pep DTR - RxD TxD
!

Transmitter), NepecTbIKoBbIBAA KaBenu OT pasHbiX g

UMEIOLLINIA  NIOTUHECKYHO

coBMecTuMOoCTb ¢ COM-nopToM KOM- ono/! / CcTS KaHanos. 34ecb, NaBHOE,CNednTb,4TODbE gl
notoTepa. Hassanve UART o6o6uwaet DSR / RTS!  nepBbIMU COEONHANMMCHL METAIMYECKNE ==
pasHOBMAHOCTU, Hanpumep, USART, R‘\\ i Kopnyca pasbeMoOB, U TOALKO [OTOM
EUSART,4T0 He NpuHUMNManbHO.

K coxanenuio, ans paguonodburenen
COM-nopT NOCTENEHHO BbITECHSETCH
vHTepdencom USB,4Tto cospaet Henpea-
BWOEHHbIE TEXHUYECKUE TPYOHOCTU.
OfHako MMEET CMBICHT HAYyHUTBCS UX Npe-
0foneBaTh, NOCKONbky MK pasHbIx ¢dupm
6e3 npobneM «pasroBapuBaOT» MeXAay
co60M 1 KOMMBLIOTEPOM Ha a3bike UART.

COM-nopT (NPOU3HOCUTCS  «KOM-
nopt», oT aurn. «COMmunication port»)
— 9TO ABYHanpaBfieHHblA Mocnenosa-
TenbHbIN MHTepdENC, NpeaHasHauYeHHbIn
ons obmena 6alToBoi uwHbOpMaumei
MeXAy KOMMAbIOTEPOM WM BHELUHUMW
ycTponcTBamMu. Ans NpakTuky  BaXHO
3HaTb pacnarky paskemoB COM-nopra,

KOTOpbIe HbiBaloT YNpPOiLEHHbIe
9-kOHTakTHbie {puc.1,DB-9,EIA-574) n
XP1 DB-SM XS1 DB-9F
"COM" — "Kabenb" —
1-DCD o|5
DSR -6 9|o
2-RxD o
RTS -7 o
3-TxD o
CTS-8 o
4-DTR °
RI-9 6|o
5-GND o1
Bua cnepean NN

nonHole 25-koHTakTHbie (puc.2, DB-25,
ElA-232). B KOMMyHUKALIMOHHOW anna-
parype NpUMEHSsIOT Takke pasbemMbl Ha
8,10 (pmc.3,EIA-561) 1 26 KoHTaKkToB
(UD-26, EIA-232, hitp://www.protocols.
ru/,pasgen «[ltouck»).

B koMnbloTepax,kak npaBuno,ycTaHag-
nuBaetca Bunka DB-9M. Heb6onbiuoi
HIOaHC. PUPMbI-M3rOTOBUTENN PaBUPY-
10T MEJIKMM LUPUPTOM HYMEpaLmio BbIBO-
LOB Ha T1acCTMacCOBOM  OCHOBaHWU
pasbemoB DB-9. B nopgasnstowem 601b-
WWHCTBE Cfly4aeB OHa CoBnagaeT C
pmc.1. Penko,Ho boisaeT 1 HaobopoT (1),
KOrga BWAKa Mo Hymepauym Kak Obl
MEHSAETCH MECTaMU C PO3ETKON. [TosToMy
B LEeNsAX CcTaHgapTu3aumMmM He cnenyer
06palLLaTb BHMMaH1e Ha Menkui lpndT,a
nydile AOBEpPATh 34PaBOMY CMbICHTY.

WHtepdenc USB (npousHocuTtcst
«0-3c-6u», ot aHra. «Universal Serial
Bus») ~ 3TO AByHanpaBneHHblA UHTEp-

XP1 DB-25M XS1 DB-25F
"COM" — "Kabenp" —<
( ®|1-0kpaH ( 0|13
STD-14| e 25i 0
®!12-TxD o
TSET-15] e o
® 13-RxD °
SRD-16]| e °
e |4-RTS o
RSET - 17| ® [
e |5-CTS (-]
LLB-18| e o
e |6-DSR o
SRS -19| e <]
e |7-GND [
DTR-20] e o
e (8-DCD o
RLB-21] e o
® |9-TecT (+) o
RI-221 e 10-T 2 o
L] - Tect (- °
DSRS - 23| » o
e |11-NC o
CuHxpo -24|( e o
® |12 - SCF <]
Tect-25] @ 14| o
\_  ®¢[13-8CS (o1
lpuc.2 | Bua cnepean

1-Riwnk DSR 4 i
Ik 12345678310

3DTR
RJ-45
(8-pin}

RJ-45 (10-pin}

deic, no3sonAuMA 0BbeOUNHATE MHO-
XECTBO YCTPOWCTB MO ABYM CUrHaJIbHbIM
npoBoAam 1 obecreunBaTb UX NMATaHeM
5 B oT komnbioTepa [4]. B 6biTy uHTEp-

deiic USB 4acTo Ha3bIBAIOT «LLINHOWM»,4TO,

camo no cebe,ABNSIETCS TABTONOMVEN.

B Tabn.2 npusegeH BecCb CriekTp
coBpeMeHHbIx USB-pa3beMoB. KoHTakTbi
CTaHA@PTHBIX, MUHU- U MUKPOPa3beMOB
coepuHalOTCS No cxeme: 1-1 (Vbus),2-2
(D-), 3-3 (D+), 4-5 (GND). YeTtsepTblit
KOHTaKT B pa3bemax mini-USB ceoboa-
HbIh,a B micro-USB MoxeT coeanHaTbeA
¢ uenbilo GND gna wupeHtudukaumm

AByHanpas/ieHHbIX OTG-npubopos
master-slave.

Tabn.2

Paasem USB |Bunka Po3erka
Standard-A 4 KOHTakTa |4 KOHTaKTa
Standard-B 4 koHTakTa |4 KOHTaKTa
Mini-B 5 KOHTAKTOB |5 KOHTAKTOB

Micro-A 5 koHTakTOB [Het
Micro-AB Het 5 KOHTaKkTOB
Micro-B 5 KOHTAKTOB |5 KOHTAKTOB

CurHanbHbie Uenu. [lpeaBapuTensHO
HaZo BOMLTMETPOM M3MEPUTL Hanpsixe-
HUe MEXAY KoprnycamMn pasbeMoB,KOTO-
poe MOXeT AOoCTUraTe COTHU BOJBT MNpH
OTCYTCTBUM 3a3EMAEHUS UM NUTaHUK
KOMIMbIOTEPA U yAanerHoro npubopa ot
pasHbIX ceTeBbiX $a3.

= "COM1/1"
©
AR
S
5|0SA)| o
I DOSIN-] § I
3 s
x i "COoM1/8"
=

Kto noBorauye, TOT NMOCTaBUT B CROT
PCI/ISA  MynbTUMOPTOBYIO KapTy pac-
wnpeHna ussectHon ¢upMbl MOXA
http://www.moxa.com/ (puc.5). Ona
HOYTOYKOB, He uMetowmx COM-nopTa,
MOXHO KyNWUTb BHELUHWE NPOMBHLAEH-
Hble KoHBepTopbl PCMCIA-COM wunun
CardBus-COM. [na nHTepdeiica USB
M3roTaBnMBaloT  pennauvkartopel  USB-
COM,koTOpble BMEcTe C koHBepTauuei
NPOTOKOJIOB NPOU3BOAST PasBeTBAEeHNE
COM-nopToB go 2-8 (pwuc.6, UltraPort,
dbupma Perle Systems).

Tun«A» 0603Ha4YaeT NPUHALNEXHOCTb
pa3beMa K BefyllleMy YCTPOWUCTBY (KOM-
neloTep, xab), Tmn «B» (puc.4) — K Beno-
momy ycTponcTay (MK, npuHTep, MoaeMm).
CoeauHATb KOMMNbIOTEP W pa3pabaTbiBa-
eMblid NpUBOP Nydlle ¢ MOMOLLBLIO CTaH-
AapTHLIX Kkabenert pgnwHon 1,8..3 M.
OfHako OTBETHYIO PO3ETKY Ha CTOPOHE
MoNb30BaTeNs XenaTenbHo CAENaTh YHN-
buumposaHHoit, Hanpumep Standard-B.

Standard-B Mini-8

— _ Micro-B
2 1
Eaanal
25 1=
24 12345 2325

Pacumputenn COM-nopTtos

Mpobnema ¢ Hexeatkoit COM-noptos
KOPHSMUW YXOOUT B UCTOPUIO. Koraa Ha
bupme IBM KOHCTpyMpoBanu nepeble
KOMNbIOTEPbI, TO MHXEHEPLI He NPeano-
naranu, 4TO KOMY-TO roHapoburcs
6onslle AByX MocnegoBatenbHbIX Mop-
TOB, MMEIOLMX CKOPOCTb Bhile 9600
out/c. B onepaumoHHON cucTeMe
MS-DOS 3.3 yxe nosBUIMCL YeTbipe
nopta: COM1-COM4, paboTaioumx
npu ckopoctax 19200 6ut/c yvepes
npepbiBaHua Bios. Janblue — 6onblue.
Ecnm nocmoTpeTh cBOWCTBa COBpe-
MEHHbIX MaTepPUHCKM1X MNnaT B 3aKiagKe:
«Iyck-HacTtpoiika-MNanens yrnpasneHus-
Cuctema-O6opynoeanune-ucneTyep
ycTponcTe-Moptel LPT u  COM-
MocnepoeatencHeii nopt COM1», TO
MOXHO yBuaete 256 noptos COMI1-—
COM256 ¢ MakCUManRbHLIMW CKOPO-
ctamn 115 Kéur/c...2 Mbut/c.

Ho kak xe duamnyeckn noaKIoHnUTb
256 nopToB, €CAN  Ha KOPnyce KOM-
nbloTEpa NPEeQyCMOTPEHbLI BCErO AULLb
OAWH-ABa pasbema?

KTo nonposopHee, TOT Bymetr Kpy-
TUTLCH, kak Besika B konece, 6e3 KOHLa

KTo noskoHOMHee, TOT MOMbITAeTCH
CaMOCTOATENBHO W3rOTOBUTL pacLUMpu-
Tens COM-nopToB,HanpumMep,Ha OCHOBe
yeTbipexkaHansHoro USB-xaba. Ha
pmc.7 nokaszaHa CTPYKTYpHas cxema, a
Ha pUC.8 — anekTpuyeckas cxema KOoH-
BepTopa USB-COMx4. JeTaneit HeMHO-
ro, NO3TOMY KOPMNYCOM MOXET CAYXWUTb
caMm nokyrnHol xab,Tem Gonee,uTo NUTa-
Hue 5 B Bepetca BHyTpeHHee.

Xat Konseprop "USB - COMxd"

Uss-TTh TTA-RS232 COMIH"
TTRRS232 “comiz

USB-TTH TT-RS232 "COM1/3”
uss
USB-TTN TTR-RS$232 “COM1/4"
puc.7

Bcero B pacluypuTtene UCnons3yloT-
cs YyeTbipe Mukpocxembl FT232RL 1 noge
Mukpocxemot MAX232. CseToauoppl
HL1,HL2 nHanumpytoT B KaXAoM KaHane
MOMEHTbI Nepeaadn n npuema nHoop-
mMaumn. OHK, Kak u peauctopsl R1, R2,
MOTyT OTCYTCTBOBATb.

KonsepTop DD1 FT232RL He Tpeby-
eT KBapLeBOro pesoHatopa. Painsl
AN ero MHUUManM3auMm B pasHbiX
OonepaunoHHbIX CUCTEeMAax MOXHO CKa-
4aTb Ha caiTe http://www.ftdichip.
com/. AHanOrM4HLIA NO NPOCTOTE KOH-
BEPTOP NONYYaeTCs M Ha MWUKPOCXe-
max CP2102 ¢pupmbl Silicon Laboratories
[4,PA 6/2007].
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sl PSR B c4.C7 DA2 MAX232
0,1 mx 0,1..0,33 Mk 1 16
DA car—C1+| £ vee s
C122mkx16B FT232RL (SSOP-28) —_— —
XSt 4 lvecio Li o1 v+ éJ_
- s FU1 T=A] Cos v
::VBus 01A +22vee TXD ;TXD‘” c5 c7
 — RXD()| —7 —
Yo =11 RXDIS % c2-| |enD :i
2 To- 15| WSBDM - GND o o Ttin|  [Trout=
3 2lenp 19| USBDP  GND 172 T2in|  |T20utH—
4 | *—F RESET# GND 25 13— 12 XP1
USB-B H 3.3VOUT AGND Riiny  |R1out == | l\com1/1”
| 26 — R2in R2out — 3
c3 TEST
te 0.1 MK CBUS1 CBUSO >2
xs4 " | 5
1 VBus . R2 TXD(4) RXD(4)| o o o
D. 270 .- XP4
2 < XP1...XP4 DB-9M
3 D+ {j // 3
4 SUIGND AB HL1 AN3076M >2
USB-B —l— HL2 ANI307TM m "COM’]M"% 5

Hpaitsep DA1 npeobpasyeT ypoBHU
TTJ1 8 RS-232 u Haobopot. Ecam Tpe-
ByeTcs BbiBeCTN Ha pasbeMbl XP1-XP4
abconioTHo Bce curHansl COM-noprta,
TO OBYXKaHabHble MWKDPOCXeMbl gpaii-
BepoB cepumn 232 MEHSIIOTC MHOroka-
HanbHbiMK 13 cepuid 207,213 nioBblix
GUPM-UIroToBUTENENA.

PaccmoTpeHHbte TexHu4yeckune
pelleHns no3BONSA0T Cco34aBaTb B
ONepauMoOHHON CUCTEeMe MOJIHOLUEH-
Hble BupTyanbHble COM-nopTol, KOTO-
pble MOryT paboTtartb napannensHo BO
BpeMeHn. OpHako TonHas aMynauus
COM-nopTa ¢ 0QHOBpPEMEHHbIM GYHK-
UMOHNPOBaHMEM HECKOAbKUX nocne-
J0BaTeflbHbIX KaHanoB HyXHa Aaneko
He Bcerga. Yacto ans peiueHus KOoH-
KPETHOW 3apayu, K npumepy, yaaneH-
HOr0 OnNpoca QJaTyMKoB [AOCTaTOYHO
PYHHOrO UM aBTOMATUYECKOro nepe-
6opa kaHanos. Ho Ana atoro Heo6xo-
AMMO U3roToBUTbL aganTep, obecneun-
BAIOWNIA  YHKUMIO MYNbTUMNAEKCUPO-
BaHWsl NOPTOB BO BPEMEHMU.

PaaHoBmagHocTH
nepexknovartenein COM-nopros
PaznnuaoT MexaHudeckre N 3N1eKTPOH-
Hble aganTepbi, NepexsyalluMe KaHa-
7bl. Y06kl HEe CNyTaTb X ¢ HACTOALLIMMN
«PacLNPUTENAMA  MOPTOB», UCMONL3YeT-
CHl Ha3BaHue «nepexsioyaresb NOPToB».
MexaHudeckme  nepekaw4aTeny
COM-nopTOB OTAMYAIOTCS MPOCTOTON U
HenpuTaA3aTeNeHOCTLIO. Ha puc.9 noka-

- COM1s/1 DBY male foack] RS232 Expander
o
o—H—x
o 4
o
o2 coMt
o1z =
o—5x Ny
O 6 ls la ¥t
—(L *—iio
Qupd *—24——0
DB9 male fpack] PR 7 1T°
COM1/2 x5 oo
s 142 13 x—f—o
Oo 2 *—t-0
on DBY female
o3 [oack]
O—g———x SW1 SLIDE-DPDT
o
1 Wichit Sirichote
X [T 15 May 2546

PA 042008

3aHa CxemMa KOMMYTauuu [BYX BHeLL-
Hux kaHanos COM1/1,COM1/2 Ha oauH
COM-nopT ¢ MOMOILBIO ABUXKOBOIO
nepexoyaTens SW1. 31y cxemy pas-
paboTtan tannaHgey, Wichit Sirichote 25
mas 2546 r.,4T0 B nNepesoae ¢ BOCTOM-
HOro kaneHpaps cooteetcTayeT 2003 r.
(http://www.kmitl.ac.th/ kswichit/
rs232expander/rs232expander.html).
MepeKnoyaloTes, Kak U NOSIOKEHO, CUr-
HanbHbIe Lenn RBxD,TxD,06wmit nposog,
GND coeguHaeTcs NMOCTOAHHO.

ST 7 o !
ey IO 7 RO R"D(1)
o ) RxD(2) c);(Nf:) 2
wp TxD(3) ROE)| - 5
"COMIH"
e TXD() RxD(4)
Xs1 SA1.1 sat2 "
5y XD _Po@ "7,
LS| R0 | rxD@) >
5> M0 o1 DB.OF  XP1.XP4DBOM
"COM1" —]_‘ ) 'L “"COM1/4"

Ha puc.10 nokasaH KOMMyTaTop
yeTbipex COM-nopToB Ha raneTtHoM
nepeknoqatene SA1. JanbHelluee yse-
JIMYEHME YMCNA KAHAIOB U HampaBneHni
MPOU3BOAUTCS HapaWMBaHNeM KOHTaKT-
HbIX rpynn. Tpy XenaHnM MOXHO Mpo-
MU3BOOUTL 3aMblKaHWE CUMHANOB 4Yepes
MexaHudeckue pene Tuna P3C-55,
yNPaBAseMbie OT KHOMOK.

3neKTpOHHbie nepekalovaTenm
COM-nopTtoB addekTnBHLI B TeX Chy-
Yasx,korga Tpebyerca:

- BbICTpas CMeHa KakalioB B aBTOMa-
TUYECKOM PEXUME;

- OrepaTuBHLIA AOCTYMNK NPOU3BOJIb-
HO BblBpaHHOMY nopTy 6e3 nepebopa
BCEX MPenbiayLUmX;

- yOaneHHbl BbIBOP KaHana ¢ noMo-
WO KJ1aBnaTypbl KOMMNbIOTEPA,;

- OOArOBEeYHOCTb WM NOBbILLEHHan
HaAEXHOCTb NEePeKTIoHEeHNN.

Bce nepedncneHHbie nyHKTbl XOPOLUIO
yKIaabIBaOTCA B TUMNOBYIO 3adaqy yaa-
NEHHOro onpoca BonblLIOro YCAa AaTdM-
KOB Hepe3 MUKPOKOHTPOMNEPHYIO CETb.

MpaxTuyeckunii npumep

CEeTeBOro onpoca [aTiMKOB
lMocranoska 3agayn. Tpebyerca npu-
HATb B KOMMbIOTEP MHMOPMaUMIo oT 32

JaTivkoB ¢ 4 HanpasneHwit. JaTtdnku
SA1.1-SA4.8 06beguHAIOTCA B rpymnrbl
no 8 WTyK BO3N1e OAHOro KOHLEHTPAaTO-
pa (puc.11). MakcumanbHoe paccTos-
HUe nepepadn  paHHbix 60 M.
Heobxooumo obecnedunTts uHAMKaUMIO
COCTOSIHMA BCEX OATHMKOB HA KOMIMbIO-
Tepe C 4acTOTOM Ornpoca He MeHee 4
pa3 B cexyHay (nepuop 250 mc).

K1)

K4) K(2) “ee

K(3)

CucteMy cbopa nHpopMaumm MOXHO
paccmaTpmBaTh Kak MpOCTENLLYIO CEeTb C
TOMOJNIOMNeNn «3Be3aa», rae «MacTepoM»
BbICTYMaeT KOMMLIOTEP, @ KOHUEHTPaTo-
pbl ¢ ux ceteBbiMy MK urpatiot ponb
«NOAHNHEHHbIX» YCTPOWMCTB.

PacyerHas 4acts. TIockonbky CKO-
POCTL OMPOCca AATYUKOB HE OYEHb BbICO-
Kasi, TO MOXHO OTKa3aTtbCs OT A0pOro-
ctoawein PCl-nnatel  paclumpeHus
COM-nopToB U 3aMEHUTb ee MPOCTbIM
BNEeKTPOHHbLIM afdanTtepoM (puc.12). B
Tabn.3 npuseneHbl SKCTPANONMpOoBaH-
Hbie [aHHble COrnacHo wWHdopMauumn
http://www.shtrih-yug.ru/tr_rs232.htmi.
Ansa pacctoaHus 60 M UM BbIXOQHOFO
HanpsxeHusa gpaneepa +9 B,4To peanb-
Ho ang COM-nopta,BeibupaeTcs «kpemn-
cepckasa» ckopocTb 2400 6uT/c.

Kouuentparop-1

' Ceresoit
! MK(1}

LI N

Anantep Komnsiotep

— | COM
INeKTPOHHBIR

nepeknioyaTent CPU

COM-noptos

*
g Pvic- 12]

KoHueHtpaTop-4

8 AaTunMKOB 8 {aTUMKOB

KomnbioTep gonkeH B aBToMaTuU4ve-
CKOM pexumMe ycTaHaBnmBaTtb CBA3b M0
Kpyry co Bcemu ceteBbiMu MK(1)-
MK(4). Ha ofweHure ¢ KaxabiM U3 HUX

OTBOAMNTCSH Bpems
T1[mc]=250[mc]/4=62,5[mc]. [pu
BoibOpe cTaHgapTHoro 10-6uTHOro

dopmara 8-N-1 (8 6MT maHHbIX, 6e3
rMPOBEPKU Ha YeTHOCTb,OfMH CTOM-0MT),
Ha nepegady moboro WwecTHaaLaTMpuny-
HOrO0 cuMmBona npu ckopoctn 2400
6uT/c noHagoburtcsa Bpems
T2[c]=10{6uT]/2400[6UT/C]=4,16[™mC].
CnepoBaTenbHO,3a OAWMH LIMKN OGLEeHNs
«KOMNblOTEp — ceteBot MK» mMoxer
ObiTb MepenaHo/nonyyeHo 15 cumBso-
noe: T2/T1=62,5[mc]/4,16[mc]=15,02.
Hanpumep,5 cumBonos nepeaaHo 8 MK
u 10 nonyd4eHo ot MK nnn 12 nepe-
haHo — 3 noay4eHo u T.4.

DyHKUMOHaNLHAA cxema paspabarbi-
BaeMOro YyCTPOWCTBa NoOKasaHa Ha
Ta6n.3

Ckopoctes |Anuna xabens |[inuna xaGenst
COM-nopTa, |8 9KpaHe Ge3 akpaHa
Gur/c {+15/49 B), 1w |(+15/19 B), xm
300 1.5/098 0,9/0,54
1200 0,9/0,54 0,9 /0,54
2400 0,3 /0,18 0,15 /0,09
4800 0,3 /0,18 0,076 / 0,045
9600 0,076 / 0,045 10,076 / 0,045




m Xab KoHBepTop "USB - COMx4" snaetca MK DD1,
— KOTOPbIA OnpatuBaeT
USB ¥ | MexaHuyeckue AaTiu-
<—>|USB USB-TTN i<—>{TTJ'I~R8232|-7% g kn SA1-SA8 1 uepes
USB | % <—>| USB-TTn|<——|TTn-R5232]-,9 o | Aapaiieep DA! nepepa-
cPU 28| uss | er undopmaumio 06 nx
g <_—| USB-TTN |<—>|TTH-RSZ32]-/% S| COCTOSHUM B KOMNbIO-
usB
S| Tep. Pexumbl «Hopma»
=—={ USB-TTN |=—={TTnRS232}> 3 U <ABapUS> HHONDY-

puc.13. [paieepbl RS(1)-RS(9) npe-
o06paayioT ypoeum TTS/I/KMOIM B RS-232
n obpartHo. CoeanHeHne Bbixoga Apaii-
Bepa RS(9) ¢ Bxogammn ApaiiBepos
RS(5)-RS(8) nossonser kaxaomy cete-
soMy MK «npocnywmBate» nepegasae-
Mble OT KOMMbiOTEPA AaHHbie U pearu-
poOBaTh TOMBKO Ha «CBOW». Jloruyeckun
3nemMeHT «4» 0BbeauHseT NpUeMHble
curHanbl Bcex 4 kaHanoB. Takoe HeTpa-
AVUMOHHOE pelleHne NoNycKaeTCcs,ecnm
B Kbt MOMEHT BpemeHu 6yayT
nepefaBaTbCs  [aHHble KOMMbIOTEpY
TONLKO OT oaHOro MK 13 yeTbipex.

3nexTpuYecKas Cxema nepeknoyare-
na COM-nopToB nokas3aHa Ha puc.14.
Ans ynpoweHnst Ucrnonb3yloTcs TOSbKO
curHansl RxD, TxD. Ecnn HyXXeH MONHbIN
Habop un3s 8 curHanoe COM-nopta, TO
cnenyeT NpUMEHUTb apaiiBepbl MAX207,
MAX213 dupmet Maxim/Dallas nnn aHa-
JIOTMHYHBIE MUKPOCXEMb! OPYIrvX MU3roTo-
BuUTENen. JnemeHT «4M» BbIMONHeH Ha
mukpocxeme DD1. BMeCTO Hero MoXxHo
uCnonb3oBaTe  APYrylo  KOMBUHauuio
JNIOFMHECKUX SNEMEHTOB UK aXe 3ame-
HUTENb Ha 4YeTbipex auogax KA522b c
obuuMu  aHojamu N «pull-up»-
pesucropom 10 kOM.

Mutanne 5 B moxHO B3ATL ¢ USB-
pasbemMa KOMMbloTEpPa Yepes cTaHaapT-
Hblil kKaBenb ganHo 1,8...3 M,He 3abbIB
nocTaBuTb Ha BXO4e NpepoxpaHuTenb
0,1 A. Paszbembt XS1-XS4 n XS5 cneny-
€T 3aKpenmuTb Ha TNPOTUBOMONOXHbIX
CTOPOHAax Kopnyca YCTPOWCTBa, YToDbI
nerye 6bINO CTHIKOBATbL K HUM Kabenu.

OnekTpuyeckas cxema KOHLeHTPaTo-
pa Ha PIC-koHTponnepe nokasaHa Ha
puc.15. [naBHbIM AENCTBYIOLLIM ANLIOM

10TCS  COOTBETCTBEHHO

nor. «1» n nor. «0» Ha Bxogax MK.
KHonka c6poca SB1 obecneuvBaer
pecTapT nporpaMmmbl. Keapuesblii peso-
Hatop ZQ1 nopgepxveaer Heobxoam-

HOro nporpammuposaHus ICSP. Ecnu THE
naHVpyeTcs UCNONL30BaTb APYroi npo- -
rpammarop, To anon VD1, koHgeHcaTop  *®
C1 un peaunctop RS MOXHO yaanute.

Nuranve sHewHee 4,75...5,25 B. Tok notpe-
6neHmns B pabouem pexume okono 25 MA.

Samens neranes. BMecTo MUKpPO-
cxeMbl DD1 MOXHO nocTaBuTb nobon
MK u3 cemeiictea PIC,nopaepxmeaio-
wuin nHtepdenc UART u umeowmin
4NCNO CBOBOAHLIX NNHWUIA MOPTOB He
MeHee 8. BMecTO Mexannyeckux gat-
YUKOB MOCYT MPUMEHATbCA OonTude-
CKue, TemnepaTtypHbie, PE3UCTUBHbLIE,

ep
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MYKO CTaBUIbHOCTL 4acTOThbl OJ19 YCTOM-
4yMBOI paboTtsl kaHana UART. Bunka XP1
coegmHAeTCa NEHTO4HbIM Kabenem gam-
Hoi 1...1,8 M ¢ LPT-nopTOoM KOMMbIOTE-
pa. Pacnanka koHTakTOoB 1-1...25-25.
OnemenTtol VD1,C1,R9-R11 oTHocsATCS K
CUCTEME BHYTPUCXEMHOIO HW3KOBOJBT-

paguoYacToTHblE, EMKOCTHble M T.4.,
MMeloWMe BbIXOL «CYXOW KOHTaKT»,
TTJ1/KMOTT, «OTKPbITbIA KOJINEKTOP».
Apansep RS-232 DA1 ans cHuxeHus
Toka noTpebneHus MOXHO B3aTb U3 ki
cepun 3232, HO OH 60fiee OOPOron. &
BmecTto anopa VD1 MOXHO nocTaBuTh - *
avopn LWoTku, 06s3aTenbHO BeICOKOYA-
CTOTHbIN, Hanpumep BAT8S5,

Paztem XP2 cneumanbHo BbiGpaH
BWIKOW, @ HE PO3ETKOW, U BOT rodemy. Y
INEKTPOHLWMKOB TPUHKRTO  pasnensaTb
YCTPOCTBA,NoaKHovaeMble K MHTepdeii-
cy RS-232, Ha DTE (Data Terminal
Equipment) n DCE (DataCommunications
Equipment). Annapatypa DTE cTasuTCsiB
OKOHEYHbIX TOYKax {KOMMbIOTEp, MPUHTEP, &
fAat4vk),DCE — B NMPOMEXYTOUHbIX TOUKaX
(MOOEM, 3NEKTPOHHbI NepeklYaTeb
noptoB). Y1066 N0 BHELLHEMY BUAY pas3- -
nMyaTe «4TO eCTb 4TO», YCAOBUAMCH HA
DTE crtaBuTb BUnKK, Ha DCE - posetkn
(puc.16). MHEeMOoHMYEeCKn  MOXHO
3aroMHUTb, 4To B cnose DTE Gykea «T»
accounmpyetcs ¢ «TepMUHANBHON -
ynpasnsioweid Nporpammoit», Kkotopas -

PN o1 DA1 MAX232 +5B DA2 MAX232 +5B
== RD1 1 16 1 16
222 e c1+| & {vee fos cr— i+ %|vee c11
©s == ==
! Li Ci-| | vs Z I ‘ j ct-| | v+ E—T_
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@5 ] ™o 11— 14| o1 ™00 11— 14 D3
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x5 Roz R2in|  |R2out Rz} Ros R2in| |R2out Ra
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_3NMeKTPOHMKA W KOMNbIOTEp

MUKPOKOHTPOJIIEPH!

3anycKaeTcsl TObKO C KOMMbIoTepa.

Mpy 6Gonblwon AavHe CoepuHUTESb-
HbIX Kabeneit HeobxoaMMO VUCMONL30BaATL
He TpW, a 4eTbipe nposoga. M3 Hux pBa
LOSKHbI BbiTh «<3eMisHble» GND (koHTakT
5),MnonapHO CKPyHeHHbIEe C CUrHANBbHBIMU
TxD, RxD. CoeamnHeHue koHTakTOB 7-8,
1-4-6 B OTBETHOWN HaCTU KOMITBIOTEPHOrO
pasbema NO3BOJIET MMUTMPOBATL MHOIO-
NPOBOAHbLINA PEXUM MPU HaNUuue BCEro
JVILLIb ABYX MOTEHUNaNbHBIX CUTHAMOB.

Anroput™m ceteBoi paboTbi

KoMnbioTep nepuoandecku BbioaeT B
CETb Tak Ha3blBaeMbIA <«LIMPOKOBeLLa-
TeNbHbLIA» CUrHAM, KOTOPbIN NPUHUMAIOT
OAHOBPEMEHHO BCE 4eTbipe CeTeBbiX
MK. 3T0T curHan cocTouT M3 ABYX
YacTen: mapkepa onpoca W agpeca
BbiOUpaemoro kaHana. OTBET AOMKEH
MOCTYNUTL TOSLKO OT Toro MK,uewn agpec
ykazaH 8 obuiem 3anpoce. OcTtanbHble
MK B ceTn pomkHbl «MONYaTh»,4TO0LI HE
cpabarbiBan anemMeHT «4» B 3NeKTPOH-

OT CPU

Mapxep Homep kanana {3anpoc) !
i
1

 MK(1).__.(4) |

OF MK(4) x CPU

Baitt cocTonHrA 8 saTunkos (1/0)

o e | e | pr | e | e

Homep kaHana |

HOM nepesiodatene COM-nopTos.

Ha pwue.17 nokazax cnyyait npuema
AaHHbix o1 MK(4). 3peck Mapkepom
CNYyXWUT Kno4esoe cnoso Dnepr.
Boeibupaetca OHO caydaitHbiM 06pa3oM,
kak 40-0uTHbIA naponb. McxopHoi ¢pa-
301 6bino «HyaeH [Henp...» N3 NOBECTU
«CTpallHan mecTtb» H.B. lorons,a same-
Ha pyccikux ByKB NaTMHCKUMK caenada
Anst TOro, YToObl HE BO3HWKANO KOMIM-
3MA C  KOOMPOBKaAMK  KUPUNAUUBI B
YAPaBAAIoWEN NporpaMme KOMMbioTe-
pa. AHrnvuaHe 3TOT Napofb He pac-
WndpPYyIoT (NpasuniibHbIi Nepeso, Ha3ea-
HUA pekn — Dnieper).

3a oanH ceaHc MK npuHmmaet 6 1
nepepaet 2 cumeona. B 3anace go 15
ocTaercs ewe 7 CUMBOJIOB.
Mcnonb3oBatbc OHW He ByayT, 4Tobbl
cucTema mmena onpeaeneHHbIn 3anac
BPEMEHN Ha CUHXPOHU3AUMIO CeTH.

Crporo roeops, B OaHHOW cCxeme
MOXHO 0601TUCE BOOOLUE 6e3 Mapkepa,
COBMECTUB €ero C HOMEepOM KaHana.
OpHako Hapo CMOTPETH Ha BewiM Lwmpe
M npeaycMarpuBaTth CEPBUCHbIE YHK-
ummn Ha Byoyuwee. Hanpumep,He nckmio-
YEHO, YTO 3axXO4EeTCst BBECTW yAaneHHoe
nepenporpammupoBanme ceteBbix MK
yepe3 Bootloader. 310 o3HavaeT, 410 OT
COM-nopta 6yayT nepenasaTbCst Mac-
cunBbl HEX-4ncen,koTopble 0AHOBPEMEH-
HO «rpocnywmealoT> Bce MK. U 3gece
YHUKASTbHO BblIOPaHHbIN Mapkep {(TarHbIA
K04, NAPOoSb) NOMOXET 3aLUTUTLCA OT
NOXHbIX cpabaTbiBaHuii 1 cHoeB..

MporpaMmmHas 4acTb

Yenoeeky, 4uTaBlieMy npeasigylive
umknbl ctateit npo MK, HeTpyaHo gora-
[ATLCA,HTO U B HbIHELLHWX MySnmKaumsix
6yayT MCNoNb30BATECA WCKMOYMTENBHO

-~ BecnnartHble NpPorpammbl. ITO NPUHLK-

NMUansbHas XXU3HEHHAA NO3NLUMST, OCHOBAH-
Hast He HA CTPEMNEHUM K «XaJiaBe»,a Ha
paBHOM 1 cBOBOAHOM DOCTyre smben-
[EpoB K NporpaMmMmHoOMy obecrneyeHuio
LU IWYHBIX, HE KOMMeEpYeckux uenen. K

PA 042008

yucny HecnnaTHbIX OTHOCATCA CBOBOAHO
pacnpocTtpaHsieMble 4Yepe3 WIHTepHeT
nmobutenbckue HapaboTku,a TaKkke yce-
YeHHble AEeMO-BEepCUN  KOMMEPYECKMX
NpoAayKTOB C HEOrpPaHWYEHHOW BO Bpe-
meHn nmueHsuen (Not Shareware).

[nsg ynpasnsiowen nporpammel PIC-
KkoHTponnepa DD1 6yger,kak U npexae,
MCNONbL30BaTbCA OEe3MUMUTHAN AeMo-
Bepcust komnmnatopa MikroC  dupMbl
Mikroelektronika (r. benrpan, Cepbus).
®aiin Bepcun 8.0.0 ckaumsaetca no
agpecy http://www.easypsoc.com/zip/
mikroc/mikroc_8000_setup.zip (12,5
MB). OrpaHudeHvne B [emMo-Bepcum
kacaloTcsl o6bema koma He Gonee 2
Kenos. K c4acTbio, 3TO POBHO CTOSMBKO,
CKONbKO fOMellaeTcs B Namsitb Npo-
rpamm MK PIC16F628A.

Mopsgok aencTenin

fipn nepBoM 3anycke koMnuAaTopa
Hafo yCTaHOBUTL YepHbIl TEKCT Ha Henom
¢doHe: «Tools-Options...-Editor-Color-
Scheme-<ebibpatbeTpoky MikroDream>-
Apply-OK». [Janee co3daTh HOBbIA NMPo-
ekT: «Project-New Project-Project Name-
<3anonHuTb rpadsbl cornacHo puc.18>-
OK». ®blo3bl YCTAHaBAUBAIOTCA aHANO-
rmyHo [3,PA 9/2006]: «ranoykm» B OKHax
ON (BOREN, BODEN, LVP, MCLRE, HS_
OSC),ocranbHble OFF. BBecty B 4MCTOM
OKHE TeKCTOBOrO peAakropa CTPOKM

Cu-nporpamMmsbi set1.c cornacHo nMMCTuH-
ry. OTkoMnuaupoBaTe NpoekT: Project-
Build (puc.19),nocne 4ero B nanke C:\
SET\SET1\ aonmxHbl noseuTteca 11 dait-
NoB,B TOM uncne setl.c (Cu-nporpamma),
set1.ppc (onuck npoekTa),set1.hex (HEX-
dann ans nporpaMmMmpoBaHng).

Bl editprojent
Profect Name: “sent
Picject Path CRBETRSETI Biowss
Desciipton: b raieianon L0 ]
Device: ipleFe2sn e

Clock: ;003000000

Gevice Fiags

U e Save

{_femove J

¥, _BODEN_ON = $3FFF
TBODEN_0FF = $3¥BF
v _BOREN_ON = §3FFF

BOREN_0FF = $3FBF Defat Setrgs

Chek the checkbox on the lett

v cvorx = jaEre to select CONFIG word

TpaTa_cp_ON = $3RFF
¥ _DATA_CP_ORF < $OFFF
"' _PWRTE_OFF = $3FFF

TDURTE ON = $3PF7

_wpT_OF = $377F
i _UDT_ORF = $3IFFB

*- Defauk sotings are as ofows:
High Spesd Oscilaior [HS}- ensbled
Watch Dog Timer (WD T)- disabled
Low Votage Programming {LVP)- isabk
v TLyp_oN = s3FrF
i_LUP_OFF = 53777

: ! B Detait B Clear A
. MCLRE_ON = $398F - -

[ 2

tine/Cohmny | Messoge No. | Message Text | Unit

resut 15 not detred function main setl.c
Success {Release Budd]

Used ROM 155 (7%) Used PAM- 28 (122
&

Fiee RAM 138 (88%)

lpuc.19]
MosicHeHNnA K IMCTUHIY
Crpoka 2 copepXut ykasaHus K npo-
rpaMmupyembiM  Gblo3aM  (rafiouku  Ha
puc.18).

Crpoka 3 6yner oTnmdaThes y KOH-
LeHTPaTopoB pasHbiX KaHanos.
Hanpumep, ana COM1/1 HeoBxoanmo
BBecTn #define COM 't' u 1.0. 310
03Ha4a€eT, 4To BCE YeTbipe ceTeBbix MK
OOMKHbl UMETh Pa3HbIe MPOLLINBKN.

Crpoka 4 Tunosoii Bbi30B MNABHOM
dYyHKUMM  main ¢ UCNOMb30OBaHMEM
KO4YEBOr o Criosa int NpuBoaAnNT K 3ame-
YaHuio Komnunsitopa «result is not
defined function: main» Ha pwc.19.
M36aBMUTLCA OT 3aMEYaHMS MOXHO Yepes

«void main{void)», HO Toraa Hapylwarcs
HENUCaHHbIE KAHOHbI fi3blka CU.

Crpoka 6 comepxut nsaTubykeeH-
Hblt Mapkep M HOMEep Bbi3bIBAEMOro
kaHana COM. Ecnu B knioye ncnonsso-
BaTb KMpUANULY, TO HEOOXOAUMO BBO-
ONTb He pycckue Oykebi, 2 UX SKBUBA-
neHTHbih HEX-koA, nHaye koOMAMASTOP
BblaeT OLWmnbKy.

Crpoka 7 weobxoguma ans Toro,
4T06bI BCE NMNHUKU NopTa «A» PIC16F628A
CTan UCTUHHO <«UMdPOBLIMU» BXOZA-
MU U MOMN MPUHUMATL MHGOPMALMIO
OT AaT4MKOB.

Crpoku 8, 9 ponxebl GbITb NOHSTHBI
TEM,KTO paHee usyyan Martepuan B [3].

Crpoxn 10, 14, 15, 19, 20 Briabiza-
10T cneumanusnpoBaHHbie QYHKUMKM U3
BHYTpPEHHE H6MbnnoTekn KomnmnsaTopa
MikroC (nopapobHoctn B MeHio Help). C
OAHOM CTOPOHbI, 3TO OYeHb YROGHO ang
NporpaMMmcTa,noCKONbKY Pes3ko cokpa-
waetca O6beM NUCTMHTA U Bpems Ha
pa3paboTky nporpammbl. C Apyron cro-
pPOHbI, Cu-nporpaMma nony4aeTcst «npu-
BA3aHHOMW» UMeHHO K MikroC. na ppy-
rMX KOMMUASITOPOB AINCTUHE NPUAETCS B
KOopHe nepepabarbiBaTh.

Crpoka 13. O®yukums  sizeof( )
BbIMUCASET A/IMHY Maccuea buffer[ ],
KOTOpas B AaHHOM Cny4yae paBHa 6.

Crpoka 14 noctosHHo onpalumsaeTt
npuemHuk UART Ha npeamet npuxopa
HOBOrO c1mBONa. ECAM OH NOny4eH,To B
CTpoke 15 BbIICHAETCSH,KakOW UMEHHO.

Crpokn 19-2]. Ona oTnpaskn
noboro cumsona 4epe3 UART ucnons-
3yeTcsa ¢yHkumsa Usart_Write( ). B cTpo-
kax 20,21 onpawmBaioTCa OATYMKU U
cobupaetcs 6anT uHdoOpmaumm, rae
KaXaoMy paspsgy COOTBETCTBYET CBOW
nepexioyarens SA1-SA8. [OnuHHoe
BblpaxeHue B cTpoke 20 NepeHocuTCs B
CTPOKY 21, Npy 3TOM KOMMEHTapumn
YKas3blBaOTCA TOMIbKO OAMH pa3.

Crpoka 23 conepxnt uxdopmavmeit
O BEPCUM KOMMWASITOPA M ANMHe Koga
npoLwmekn .MK. 310 MOXET NpUroauTLCA
NPy CMEHE KOMMUAATOPa WM KOPPEeK-
UMW IMCTUHrA.

L J/Korgeutparcp xa B ravowcs, wCerepwe MK. Coetunemxe e, PR-2003-1
2 //PICIGFEESA § Mrx Gewan: BOREW,BODIN,LVP, HULRE NS “setl.c™

@ Hdefins COM '4'  //iOprAXCEMR MoMEP KOXUEATParopa COMI/I...COMI/A

4 Int oinivod) //Havano ocromoR mysrpewes

$ ¢ unsigned char u; //Cremarx @OROD &Ar VART
& unsigned char butfer{l~( 'b','n, e 'p,x’,
7 CHCON |* G075
& PORTA~0x00; TRISA=OXFF: //Fopr A" - BCe xomM

9 PORTB=OXFE; TRISEwOXFB; //Zopr "B" - REZ BANOL, OCTARMNNS BXOSM

10 Usare Inat(2400): //itwwuparusauxa UART: 2400 6xr/c, 8-N-1

1 while(l) //Becromexmui gurx

W mRED J/0fNyATEHE CXETSHER SHMBOROB

13 while (a4 < sizeof (Ruffer)) //Hurd, MOXE XMEETCA CHMBORE KA(E

1 { Af {Usart_Daca Pesdy()) //Ecax mpunsr oxepeanod creon as UART
15 { if (Usart_Readi} == buffer{a)i &++; //ECAN CHMDON RPABAMD MR
16 else 8" //ECAK CHMBOS K& COBNARSET ¢ KANNOM, TO oSAYIeHHE
It 5 //0monuanKe BRoxa mPREMA MAPOUMEIX

1€ } S7ECRN OPHRATN BOS CHMEORM KA®NR, 0 FEPEXOR K CTPOKS 19

19 Usart_Urize!CON) s //Repanave Xomaps RaNems (MoATOepwIaNie)

20 Usart_Urite(PORTA & Ox1F)4{(FORTS & OXO1)<<5}+

u {UPORTE ¢ OX08} <23+ (FORTE ¢ UXZ0I<<E}}: //0npoc Kdresros
2 1 //Repexor x crpore 11

23} f/MakzoC 8.1.0, Ramsa KoA8 186 cro (74}

COM 1: ok
or aopra A

JNutepartypa

1. Piomux C.M. MUKpOKOHTpORNEPDI.
Wwar 1-10//Pagnoamarop. — 2004, —
Ne3-12.

2. Piomuk C.M. MukpOoKOHTpOnnepbl
AVR. Crynexb 1-10//Papuoamarop. —~
2005, — Ne1-7,9-11.

3. Piomuxk C.M. Mu1KpOKOHTPOAnepbl
PIC. feticteue 1-10//Papuoamarop. —
2006. — Ne2-11.

4. Piomnk C.M. MWKpOKOHTpOANEpPD
USB. 3apava 1-10//Paguoamarop. -
2007. — Ne2-11.



MikpokOHTpOnep B AOMALLHbOMY iHKyGaTopi

MyTienxo T.B.
Kuiscbka o6n., c. OsepHe

Tema enextpoHikm iHkybaropa He
Ho8a. (OCHOBHOKO BIOMIHHICTIO npu-
CTPOKO  Bifi ONMCAHMX pPaHilie €
OB eIHaHHA LINOro KOMINEKCy 3aco-
6i8 aBTOMATU3QUIT | YIPOBIHHS iHKY-
6aTOpPOM B OfHOMY KOMITQKTHOMY
koprnyci. [Npuctpisi Bukorye dyHkuli
TEPMOPErYNIATOPA, TEPMOMETPA | TAH-
Mepa Ans  NOBEPTAHHS  JIOTKIB.
TMpuctpivi He micTuts gediunTHx abo
AOPOrX KOMIIOHEHTIB, HE noTpebye
HQNALTYBAHb, KDIM BCTAHOBIIEHHS
ACKPABOCTI IHAMKATOPIB

HaisaxnmBitumm By3nom Byab-akoro iHkyba-
Topa € TepMmoperynaTop. feski npocTi
AomalHi iHkybaTopu obnagHaHi nuwe HUM.
BaxaHo, o6 Tepmoperynstop nnasHo (ato
CTYMIHYATO) perymosas MOTYXHICTL Harpisa-
ya. To4HiCTb miaTprmyBaHoi TemnepaTypwu
nosuHHa Byt He ripwe +1°C. Ane nigTpum-
KA CTanoi TeMneparypy He A0CTaTHbo. [ns
HOPMAaNbHOTO BUXOLY SWills NOTPIBHO nepio-
OMHO nosepTatn. Takoxe iHkyGatopi Baxa-
HO BUKOPUCTOBYBaTA TMPUMYCOBY BEHTWANA-
uiio. Lie nosgonsie 36inblMTU eheKTUBHICTbL
HarpiBa4a i nokpatuye npuTiK CBDKOrC MoBi-
TPA. NS KOHTPONIO TEMMNEpaTypU Harkpaiue
BUKOpUCTaTN LUDPOBUIA TEPMOMETD.

Cxema npuctpoio 300paxeHo Ha puc.1.
TMpucTpilt peanizoBarniA Ha OCHOBI MIKPOKOH-
Tponepa PIC16F628A. TemnepaTypa BUMIpIO-
€TbCA 32 JONOMOTOI0 LMPOBOrO AaTtyvka
DA1, pesynbratv BUMIpIOBaHHS BigoGpaxa-
10TBCA Ha U pOBOMY Tabno; BuMipstHa TEM-
fiepatypa nopiBHICETLCA i3 3a4aHOI0 Y pesy/ib-
TaTi YOro BMUKAETLCA Y4 BUMMUKAETHLCS Harpi-
Bay RH. MNapanensHo 3 Harpieayem BMUKAETh-
cst BeHTUnATOp M1, ane nicna BUMKHEHHst
Harpisada BeHTURSTOp Gyne NPONOBXYBATU
npautoeaty e 6nm3bko 30c. HasaHTaxeHHs
BMUKAETLCH 3a BOMNOMOroI0 cumictopa VS1
KepoBaHOro onrorpiakoM U1 i TpaHaMcTopom
VT1. Akwo Ha 6a3zy TpaHavcTopa nomatv
noriyHuiA piBeHb 1 —Harpisay Gyne yBiMKHe-
HWA Ha BCIO NOTYXHICTL, sKIWO BuBio RA2
KOHTpOfiepa nepeiae y PeXum Bxoay 3 BUCO-
KMM BHYTDIWLHIM ONOpOM — Harpisay 6yae
npauoBat  Ha MOMOBUMHY MOTYXHOCTI.
MakcumarnbHa MOTYXHICTb HaBaHTAKEHHA —
1,7xBT (8A), TO4HICTb BUMIDIOBaHHA TeMnepa-
Typu  #0,5°C (rapaHTyeTocs BUPOOHUKOM
DS18820,HecTabinbHiCTb NIATPUMYBAHOT TEM-
nepatypu He Ginblue +0,3°C.

Tpanauctopu VT1,VT2 i pene K1,K2 cny-
XaTb A9 YBIMKHEHHS PEBEPCUBHOTO ABUTY-
Ha M2 mexaHiamy noBopoTiB noTkie. KiHuesi
BUMMKa4i S1 i S2 BuMUKaOTb ABUryH M2
KO/ KYT Haxuny noTkiB aocsirHe 45° (KoH-
CTPYKUiA NOBOPOTHOMO MexaHiaMy ays. [1]).

[na BigoGpaxeHHs TeMnepaTypu BUKO-
PUCTOBYETLCA 3 CBITNOAQJOAHI iHAMKATOPU
HL1-HL3. MoxHa 6yno 6 Bukopuctatu i
piakokpucTtaniuiuid aucnnei LCD, ane itoro
BUKOPUCTaHHA TarHe 3a coboio 3HauHe
36inbileHHst po3Mipie hex-daiiny, uudpn Ha
CBITAOAIOAHOMY HaMKaTOpi Binbiui,iX Kpalle
BMAHO Y TeMpnBi Ta # KOLWTYIOTb BOHU 3Ha-
4HO peweslue HixX LCD. Mikpocxemn DD2-
DD4 - 3cyBHi pericTpu,BoHU NeEPETBOPIOIOTbL
NOCNIAOBHWIA KOA, OTPUMaHWiA i3 BuBoaB RB5
i RB3 wikpokoHTponepa DD1 y napanens-
HWA | BUBOAATL AOr0 Ha iHgwkaTtopu. Y peri-
cTpax 3amisHi cTpobyiodi Bxogn ST(BuB.1):
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KOXeH pa3 micnsa 06HOBAEHHA BMICTY peri-
CTpIB Ha e BXiA 3 KOHTpORepa NpuxoauTb
KOPOTKUIA iMNYALC BUCOKOTO PIiBHA Nif, Aieio
SIKOTO 3HAYEHHS1 3CYBHWMX PEricTpiB BUBO-
OUTLCA Ha IHAMKATOPW, Lie [a€ MOXJMBICTb
MOBHICTIO YHUKHYTW MEPEeXTIHHS iHAVKaTopiB.
TpaHaucTop VIS5 i nincTpotoBasbHMiA pesmc-
Top R20 noTpibHi anst BCTaHOBAEHHA Gaxa-
HOI ICKPaBOCTI CBITNOAIOAHHUX HAMKATOPIB
HL1-HL3 Ta ceitnopiogie HL4-HL6 i paiots
3MOMY YHMKHYTU BUKOPWUCTaHHS OBMEXY-
Ba/TbHUX PE3NCTOPIB MKBUXOAAMU pericTpiB
Ta cermMeHTamu iHAMKaTopiB (ceiTnoaioga-
Mu). TpaHauctop VT4 i pene K3 BUMMKaIOTb
BeHTMNATOp M1 konu Ha Busogi 11 DD2
BUCOKWIA nOri4HMiA  piBeHb. CaiTnogion
HL4(3eneHwi) cynpoBOIXyE POGOTY BEHTU-
nauji. HL5(koBTWit) BinoGpaxae BK./BUKI.
CTaH TaMepa ynpasfiHHA OBUIYHOM MOBO-
POTHOr0 MexaHiamy. FAKWO TauMep BUMKHE-
HO MOBOPOTM aBTOMATWUYHO HE BMMKATH-
MyTeCR. MuranHs UBOro CBITAO Aiopa csia-
YUTb MPO PY4HY 3yNWHKY MoBOpOTy. Ha
HL6(4epBOHMIA) peanizoBaHo  iHAMKALIO
pexumy poBOoTU Harpisada: norauieHwin —
HarpiBay BUMKHEHO, MUrae — BKMOHYEHO Ha
50% noTyXHOCTI,NoCTiNHO roputb — 100%.

IHoukatopy HL1-HL3 MOxHa 3amiHuTy
HIMMK i3 3aranbHUM aHoooM Oyab-IKoro
KOMbOpPY | po3MipiB. [0noBHE W06 pobounit
CTpYM He nepesuwysas 20MA. 1o cBiTnogjo-
AiB Hisk1X BUMOT Hemae. Pene K1 - K3 P3C6
nacnopt P®0.452.106; nigiitoyTe | Gyab-axi
iHwi abu Tinbku HaZiHG CNpauLOBYBANM
npyu daHii Hanpysi | J03BONSAM  KOMyTaUjio
CTpyMy Hanpyroto 220B. OnToTtpiak MOC3022
- Ha MOC3042MOC3062. Cumictop BT137X-
600 - Ha 6ynab-sikMM i3 cepii BT137X,BT137
(8A), MAC12 (12A), TC106-10-4..6. Hkwio
MOTYXHICTb HaBaHTaxeHHs1 Gyae nepesuLly-
Batv 200BT 1ioro noTpibyo BCTaHOBUTM HA
pagiatopis nnoiueto 150cm<. TpaHchopmaTtop
XVBINEHHS NOTYXHICTIO 6an3bko 10BT i Buxia-
HOIO Hanpyroio 12B. HiogHuit mict VD1
MOXHa 3aMiHUTU Ha iHWWIA 3 CTPYMOM
Hemetile 1A abo okpemumy giogamu,
Cra6inisatop DA2 BCTaHOBUTU Ha pagiaTop
nnowweto 30cm.

MiKpOKOHTpOnep nporpaMyeTbea NPSMO
Ha nnati npuUcTpoio. s Uboro Ha Hi Heob-
XiAHO BCTaHOBWMTW THI3A0 ANS NiOKMOYEHHA
nporpamaropa [CSP [2]. ®ain npowmsku
MOXHA CKayaTu Ha CaWTi xypHany

“Papjoamatop” www.ra-publish.com.ua.

Mepen nepLM YBIMKHEHHIM NPUCTPOKD
pesuctop R20 nepeBomsTh Y HUXHE NO CXeMi
nonoxerHs. [iporpamyeaHHa npoBoanTH 3
BIK/TIOHEHUM HaBaHTaXeHHSM RH , ABuryHa-
M M1 i M2 ta gatumkom Temnepatypu DA1.
Mo 3aBepLUEHHI0 NPOrPaMyBaHHA MIKPOKOH-
TPONEp nepesanycTuTLed. Tenep pesvcTo-
pom R20 BCTaHOBNOIOTL NOTPIGHY ACKPABICTL
HOuKkaTtopis. Ha aucnnei NOBUHHO 3'SBUTUCH
00.0. Lle o3Hauae, WO He 3HANOEHO AATYMK
Temnepatypu (abo BiH BigMiHHWA  Big
DS18520 (DS1820)). Y LboMy pexumi noTpi6-
HO BCTAHOBWUTU iHTEPBaN MiX NOBOPOTaMM
NOTKIB i TpuBanicTb nOBOPOTY. [nd LBOro
Tpeba HaTMCHYTM kHoNky SB3 i 3a gonoMo-
rolo KHoMok SB1{«+») i SB2(«-») BCTaHOBUTH
HeoBXigHWIA iHTepBan y XBUNMHAX, Kparky He
spaxosysatn (01.5 osHauyae 15xB). 3HoBy
HaTucHyTU SB3. HaTuCHEHHs Ha Ujo KHOMKY
3AIRCHIOE He Tinbky nepexig A0 HACTYIHOro
napameTpa, a N 3aHOCUTb NonepeaHin no
€HeproHe3anexHol Nam’sTi MIKDOKOHTpOse-
pa. Tenep kHorkamn SB1 i SB2 BcTaHOBUTU
TPUBAMICTL NOBOPOTY NOTKiB iHkyGatopa i
HatucHyTu SB3. Le 3HauveHHa BBOOSTL i3
HEBENWKUM 3aracom. Npn pocarHeHHi kpai-
HBOI'C MOMNOXEHHS NOBOPOT Byae nepepsaHnit
po3puBOM KOHTakTiB S1 un S2. Micns araga-
HUX BULLE HaCTPOMOK NPUCTPIA BUMMKAIOTH.
NPUESHYIOTb HaBaHTAXEHHS, AATYVK | BMUKa-
10Th. Yepes kinoka CexyHf, Ha amcrinei 3acsi-
TUTLCS 3HAYEHHA TeMNepaTypu.

KHorikm SB1 i SB2 notpi6Hi ang scTaHos-
NeHHst NOTPIBHOT TeMnepaTtypu. KHonka SB3
BMUKAE/BUMMKAE TaMep NOBOPOTIB. KHomMka
SB4 BMKOPUCTOBYETLCH IS PYHHOrO Yripas-
fiHHA nosopoTamu. Mpu neplwioMy Hatuc-
HEHHI Ha Hel No4He BUKOHYBATUChH MOBOPOT Y
4EProBOMY HanpsiMKy; HacTYMHe HATUCHEHHS
3YMWUHWTL MOBOPOT Y NOTOYHOMY MONOXEHHI
TaAMep MOBOPOTIB 3abNOKyeTLCA | MouHe
murarm csitnogiog HL5. flicna we oaxoro
HATUCHEHHA TMPOAOBXYETLCH HEe3aKiHYeHWH
NOBOPOT i PO3BNOKOBYETLCS TaMep.

Niireparypa

1. Cukopckiit A.H. OnexTpoHnxa B
AomaluneM uHkybatope//Pagioamarop. ~
1997. —~ Ne7 - C.34.

2. Piomuk C.M. MukpokosTposepsl PIC. -
Devcraie 2//Pagjoamarop. -~ 2006. — Ne3
C.39-43,
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HbIM W« HaymnHaeT HOpMaibHO
paboTtaTth yXxe npu Toke uyepes
nepexon 6asa-aMuTTEep MeHee
0,1 MA.

Y¥sen Ha TpaHn3uctope VT3,
ctabunutpone VD5, pesucrtope
R2 cnyxuT TOAbLKO ANA Havanb-
HOro 3anycka crtabunuaartopa u
B AanbHenwen pabdoTe yyacTusa
He npuHuMaeT. be3 atoro yana
cTabnnmsartop 3anyckaTbCa He
Oynet. MNpaBga, ecTb anbTepHa-
TUBHbIN BapuaHT. [na 3anycka
cTabunauszaTtopa MOXHO Takxe
UCNOJIb30BaTb KHOMKY C HOp-
ManbHO Pas3sOMKHYTbIMU He (uk-
cupylowmMMucs KOHTaKTamm,
BK/IIOYEHHYIO MocnenoBarenbHo
C [ABYXBaTTHbiM pe3UCTOPOM
HoMuHanoMm 43...51 OMm mMmexay
KONAEeKTOpoOM U 3MUTTEpPOM
TpaH3ucTopa VT1. Ho npu aTom
B MOMEHT 3amycka Ha BbIxoae
crabunmuzatopa Npu ero Manoi
Harpy3ske BO3MOXHO NOsiBAiEHUE
HanpsxeHwus cBbiwe 12 B,4T0 He
BCAKas annapaTtypa cMoxeT 6e3-
60ne3HeHHO BbIHECTW.

Ona obecnevyeHnss nnaBHOTo
3anycka crabunmsartopa HYXHO
3alUYHTUPpOBATL OMUTTEPHbIN
nepexon TpaH3uctopa. VIS un
crabunutpoH VD5 manorabaput-
HbiMW AneKTponnTnd4ecKknmun
KOHAEeHcCaTopamMmn eMKOCTbIO Mo
220...470 ™mkd Ha pabouee
HanpsbkeHue He Huxe 10 B.
MonyTHO 8Ta Mepa 3aMeTHo
YMEHbWUT KO3OPUUMEHT nynb-
CauMin BbIXOQHOTO HanpsXeHus.

Mpu camoBO3BYXAEHUN CTa-
6unnsaTopa B cnyyae HeypayHo-
ro MOHTaxXa KOMAEeKTOPHbLIA
nepexopn TpaH3aucropa VT4 wyH-
TUpYyeTCcd KepaMuyeckKmmM KOH-
OEeHCaTopoOM eMKOCTbIO nopsaka
1000...3300 nd.

JaHHbln ctabunmsaTop Hop-
MaJibHO paboTaeT NMpu BXOAHOM
HanpsxeHun B npeaenax 13...25
B (npy HOMWHaNBLHOM BbIXOAHOM
HanpsxeHun 12 B). PasymeeTcs,
MakcumanbHbitt KN4 cTtabunnsa-
TOopa [OOCTUraeTcs Npv  MUWHU-
ManbHOM BXOAHOM HarpsiXeHuu.
MaMmeHss HOMKHan pesucTopa
R4, HeTpyoHO nonyunTb Apyrue
BbIXOAHbIE HAMPSIXEHUS B UHTEpP-
Bane 9...20 B 6e3 mameHeHUs
napaMeTpoB OCTafibHbIX AeTa-

neni. Npy 3TOM BXOAHOE Hanps-
XeHne Ha koHpeHcatope C3
OOJIKHO ObITh 60ONblUe BbIXOAHO-
ro He mMeHee 4em Ha 1 B.

TpaH3uctopel VT1 wm VT3
yCTaHaBnuealoTcs Ha obwui
anioOMUHNEBBLIK UM MeOHbIN

paguatop C nAowaabio oxnax-
haouleli NOBEPXHOCTU HE MEHee
300 cMm2. Paguarop usonupyert-
ca OT Kopnyca npubopa,a TpaH-
sucTop VT3 3akpennsietcs yepes
TOHKYIO CHIOASHYIO MNACTUHKY.
KoHTakTupylowme MNOBEpPXHOCTU
TPaH3UCTOPOB CMaszbiBaloT TOH-
KUM cnoem TepmonacTbl KIT-8.

MpouseenerHne KoappuuneH-
TOB Nepefadn TOKOB Hasbl TpaH-
auctopos VT1 n VT2 ponxHo
cocTaBnsaTbHe meHee 1000...1100,
4YTO MO3BOMUT MOAYYUTb MaKCU-
MarnbHbI BbIXOLHOW TOK nopsajaka
1,2 A. YBenuymBaTb €ro cBbllle
3TON BENUYUHBLI TaKXe He CTOWUT,
4TO TO3BOAMT cTabunusatopy
npn neperpyske no ToKy Wnu
«KOPOTKOM 3aMbiKaHUW» BbiIXoga
6e30nMacHO MNepenTm B pexum
3anycka, OrpaHU4YnB TeM CambiM
TOK KOPOTKOrO 3aMbikaHusi Ha
ypoBHe He Bbiwe 200...300 mMA.
Ecnn BmecTOo peauctopa R2
YCTaHOBUTL CTabunmMaatop Toka
Ha roNneBOM TpaH3ucTope (Ha
TOoK 1,5...2 MA),TO TOK «KOPOTKO-
ro 3amblKaHusi» elle CHU3UTCH
He MeHee 4eM B 2 pasza. And
yBenunueHna koadodunumeHTa crta-
bunusaumm HanpsxeHua nogoo-
HbIM CTabunusaTopoM ToKa (Ha
TOK 2...2,2 MA) MOXHO 3aMeHUTb
pe3uncTop R3. BO3MOXHbie CXeEMbI
BKJIOYEHUS MOJIeBbLIX TPaH3UCTO-
pPOB nMnokKasaHbl Ha puc.2.
KoadbdunumeHt nepepaym TOKA
6asbl TpaHaucTopos VI3 u VT4
OOJ/IKEH COCTaBnNaTb COOTBET-
cteeHHO 50...100 n 200...500. B
NPegnoXeHHOW CcxemMe MOXHO
NPUMEHATb TPAH3UCTOPbLI YyKa-
3aHHbIX TMNOB C AOObLIMKM BYyK-
BEeHHbIMU WHOeKcaMu.
Hanpsxenne  crtabunusaumm
ctabunutpoHa VD5 MoxeT GbiTb
or 7,5 po 11 B. 3pecb Takxke
MOXHOC UCNONb30BaTh B KA4ECTBE
cTabunutpoHa ob6paTHo cMme-
WEeHHbIW 3MUTTEPHLIN nepexogq
TpaHauctopa KT3156.

CxeMy MOXHO HeCKONbKO
YNPOCTUTb, 3aMEHUB TPAH3NCTO-
pol VT1 1 VT2 ogHUM MOLIHbIM
coctaBHbiM KT853A. Peauctop
R1 B aTOM cny4ae TOXE UCKNIO-

yaeTca 13 cxembl. Ecnn  HeT
MOUWHbIX PETrYANPYIOLNX TPaH3un-
CTOPOB NPAMOA NPOBOAUMOCTU
KT818,M0XHO HECKO/IbKO MOaep-
HN3UpOBaTb CXxeMy. MaMeHeHHas
4aCTb CXeMbl loka3aHa Ha puc.3.

MapameTpbl npubopa npu 3TOM |

NpakTU4ecK He U3MEHATCS.
Ana nposepkn PyHKUMUOHU-
poBaHUA ONMCaHHbLIN cTabunmaa-

TOp HanpsxeHus 6bln N3TOTOB-

JleH Ha MakeTHOW nnarve.
MeyaTHbIA MOHTaXHE NPUMEHSN-
cs, BbIBOAbI AeTtanen coeauHa-
NCb Mexpy coboli OroneHHbIM
OAHOXWITbHBIM MOHTaXHbIM NPO-
BOAOM AuMaMeTpoM Mo Meau
okono 0,6 mm. lMpu n3aMeHeHUn
CEeTEeBOro HanpsiXeHus B UHTep-
Bane oT 198 po 242 npu TOKE
Harpyskm 1 AOTKJIOHeHue BbIXo-
HOrO HanpsXeHus OT HOMMWHana
12 B He 6onee 0,8%. B ykazaH-
HOM WHTEpBaNe WN3MEHEHUS
BXOOHOIO HamnpsiXXeHus U usame-

HeHUM Toka Harpysku oT 0,1 A -

Ao 1,2 A BbIxogHO€e conpoTuene-
HUe He npesbicuno 0,3 Om.
MapameTpbl, pazymeeTcd, Aaneko
HE pEeKOpAHble, HO AndA nopasns-
iowero 60MbWUHCTBA Cly4Yaes
ncnonb3oBaHus npwbopa 6Gonee
4eM aocrtaTouHble. Bce namepe-

HUS NPOBOAMAUCL C MOMOLLbLIO *
NMOBEPEHHOTO LUUMBPOBOrO MyNb-

TumeTpa tuna DT-830B.

Ecnun ucrnosb3oBarbL ABa
napannenbHo BKTIO4YEHHbIX
TpaHcpopmatopa TBK110JIM, To
Nerko MOXHO YBENUYUThL BbIXOA-

HOM TOK nMpuMepHO Ao 2,2 A. B .

3TOM CcAay4ae npousseneHune
koadduuneHTos nepepauym
TOKOB 6asbl TpaHauctopos VT1
n VT2 ponxHo CoOCTaBnsitb He

meHee 2000, a nnowanb oxnax-

Jalouwein NoBepxXHOCTU paguaro- =

pa _cnepyetr pgosectn po 550
cm<. ConpoTuBneHne pesancTopa
R2 npu nnoxom 3anycke npu
MakcuMansLHOM Harpyske cneay-
eT YMeHbWUTb Ao 2,2 KOM.

Jinrepartypa
1. HAxosnes B.®. MpocToit
cTabunuaarop HanpsxeHus// -

Papuoamarop. — 2007. — Ne7. —

C.24.
2. Bepecos I'.T1.
AnekTponuTaHue 6biTOBOR paan-

03NeKTPOHHOW annapaTypst. -

M.: Pagno n cBasb, 1983,

3. Crpioxos B. TpaHaucTtop B

KayecTtee crabunutpona//Paauo.
- 1973. — Ne10. - C.54.
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CXEMA
TPUITEPA

 Buixog
OTKPbITBIA
KOnnexTep

HALL
SENSOR

4]
YCUNUTENR

{ OBuwwmi (-]

rnokasaHa Ha puc.2. MarHutHoe none ynasnuBaeTcs 4at-
YMKOM Ha BbIMYK/ION NOBEPXHOCTM MUKPOCXEMbI, MOCHE
4ero CUrHan ycunmeaeTcs OTHOCUTENbHO POHOBOro Mmar-
HWTHOrO nong,cpabarbiBaeT TpUITep, KOTOPbIA OTKPbLIBAET
BbIXO[JHOM TPaH3UCTOP, BKSIIOYEHHbI MO CXEME C OTKPbi-
TeiIM  Ko/nekTopoMm. MakcuManbHbii TOK  KosslekTopa
BbIXOAHOr0 TpaH3auctopa 10 MA. Cxema BbIXOOQHOIO Kacka-
Ja C OTKPbLITbIM KONAEKTOPOM AaeT TpeVMyLLecTBO B
HavanbHOW ycTtaHosku MK. Tak kak MK B Hayane npo-
rpaMmMbl cbpacbiBaeT B HOJb COCTOSIHWE MOPTOB BBOAR/
BbIBOAA, TO MIPU HanuMumm NOAKAIOYAEMOro Ha BXon umd-
POBOro YCTPOMCTBA MOXET BO3HUKHYTH KOPOTKOE 3aMblka-
Hue. C TPaH3MCTOPOM, BKITKOYEHHBIM MO CXeMe OTKPbLITOro
KONNIEKTOPa, 37O HEe NPOM30NAET, bonee Toro, ans paboTo-
CNOCOBHOCTU CXEMbl HEOOXOAUMO MOATAHYTL PE3UCTOPbI
B NopTy BBOAA/BbIBOAA MK.

puc.3 |

Namna
ocsewernn

magnit

(ADCOIPRS
ADC3)PRA
(ADC2)PB3
(ADC1)PB2
(OCP)PB1 vee
(AREF)PBO
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Cxema nokasaHa Ha puc.3. B cxeme ans onpeaenexHust
OTKpbITUS ABEPU MPUMEHEH OAT4MK XOsna kak Haubonee
HaZeXHbld U NPOCTON AaT4yvK. [Ba paTuvka yCTaHOBAEHbI
Ha nnave,ecny AaTyvMK OTAANEHHOW ABepu He pearnpyer
Ha MarHuT,To HeO6XO0ANMO AATHWK BLIHECTU N YCTAHOBUTD,
Kak nokasaHo Ha puc.1 (BapuaHT 2). B cnyyae ogHoasep-
HOro wkada kyne wmiv 6apa HeobXoOUMO 3aKOPOTUTHL
BbiBOA, 2 MK Ha «3emnio» (Bbigog 2 1 BbiBog 4 MK). Ond
BKJIOYEHUST XEHCKOMA fIOFUKN CYLLECTBYET Mepembluka OT
Bbisoga 3 MK Ha o6wmit nposop. JaTyvk Xonna akTuBeH,
KOrjla MarHuT HaxoguTCca HanpoTuB aaTt4uka. Cxema nuta-
etcs oT cetn 220 B. ObLiee nutaHne CxemMbl BKIOYAETCS
KHOMKoW S1. Tok NoTpebneHus Cxemoit ynpaeneHmus (OKono
30 MA) perysvpyeTcsi peakTMBHbLIM CONPOTMBIIEHNEM R2,
C4. nop D2 BuinpaMnsieT BXOAHOE NepemMeHHOe Hanpsixe-
Hue,C1 GunbTpyeT N CcraaxueaeT Mynbcalnio BoipAMIeH-
Horo HanpsxeHusa. CrabunntpoH D1 crabunusupyer
HanpsxeHue Ha ypoBHe 5 B. Ona cH6poca MK Bo Bpewms
BKJIIOYEHUS NUTaHUA yCTaHoBAeHa Lernodka R4C5. Cépoc
MOXHO TakXe OCYWECTBAATb U3 BHE, NOAK/IOHNB KHOMKY
cbpoca napannensHo C5.

Peakuusa Ha OTKpbiTWE gBepeit GUKCUpyeTcs Jardynka-
My Xonna OX1,0X2. Kak TofbKO gartyuk rnonajaert 8 Mar-
HWTHOE NnofAe,BbIXOAHOM TPAH3UCTOP AaT4MKa 3aMblkaeTcd
Ha «3emMnio». Ha Bbixogax MK BO Bpemsi koHdurypaumm
NOpPTOB NPOrpamMmoin NoATArUBAIOTCS PE3UCTOPbI K MIOCY
nutaHus. B pesynbTaTe BbIXOOHOW TPaH3UCTOP AaT4yuka
Xonna HarpyxeH pe3ucTopoM nopTta BBOA2/BbiBoaa MK.
MK oTcnexnsaer ypOBEHb HanpsXXeHUst Ha BXOZe nopTa.
Korga patymk Xonna He aKkTMBMPOBAH, BLIXOAHOW TpaH3u-
CTOp pasMbikaeT uenb,n Ha Bxoae nopta MK nossnsercq
eNVHWNYHbIA ypoBeHb. MK ynpaBnseT BKMIOYEHWEM namn
yepe3 nopt PBO. MNpu eauHuyHoM yposBHe Ha PB1 unu
PB2 MK BksioyaeTt LED1 n ontonapy OK1. Ontonapa OK1
BbINOSHACST PYHKUMIO ranbBaHUYECKON pa3BaA3Ku, MO Cwr-
Hany ¢ MK Bisoyaet cumuctop T1. Cumuctop T1 nogaet

]
)
Ly

nutaHue 220 B Ha namny ocselleHud. YTobbl He BO3HUKa-
O NOMEX B CETU NpW BISIOYEHUUN JlaMMbl, yCTAHOBAEH
bunbTpytowmii C3. Ecnm naMnHecKos1bko,0HU NOLKIoYa-
I0TCS napannenbHo K KoHTakTam LSP1,LSP2. Mpu stom
CcyMMapHasi MOLWHOCTb 4onXHa 6biTb He 6onee 40 BT.
MNporpamma umeet 650k-cxemy (puc.4). B Havane
nporpaMmbl yCTaHaBAUBaeTCa KOHOUrypauusa nopros. B
cnyyae ¢ OAHOABEPHbIM WkadoMm AaTunk Xonna 2 3apaeT-

Hauano

a

Banyck D
NOKa He AOCTHIHET
30 MUHYT

Marnut 1
AKTUBHBIA?

Marnur 2
AKTUBHBIA?

BobikniounTs ceet

BxnoumMTs CBeT

B3anycTuth Taiimep
30 MuHyT

3agepuka 1 C

L ]

CHl KaK MIOCTOSIHHO aKTMBHbIA. Kak ToNbkO nporpamma ono-
3Hana KoMM4eCTBO ABepeit,NPon3BOAUTCH ONPOC NATYMKOB
Xonna. Ha Bbixofiax BbiBogoB PB1-PB4 nograrusaorcs
pesncTopbt Harpysku. B pexvme oxupaHuna oba gartduka
Xonna aktusHbl. Ha Bxopax PB1, PB2 HyneBoit ypoBeHb,
nporpamma onpegenseT, 4To obe asepn 3akpbiThl. Ecnu
OAMH U3 AaTHMKOB NepecTaeT ObiTb aKTUBHLIM (Ha BbIXOAE
AaTiuKa edVHUYHBIA YPOBEHb), MporpaMmma nepexoonT Ha
war BK/IIOYEHWS] Harpyskn. AKTUBM3UPYETCH nporpamma
npepbiBaHns Tanmepa otcdeTa 30 MUH, M0 OKOHYEHUIO
oTcyeTa namnbl OTKMOYalTcs. [loka Taimep paGoTaer
Hezasncumo o1 MK, nporpamma nepexoauT Ha BpeMeHHYIo
3apnepxky 1 ¢c. Ecnv agepb 3akpbuiv, namna 6yaer oTklo-
yeHa. Ecnn 3abbinu  3akpbITb, TaiiMep, oTcunTtas 30 MUH,
OTKJIIOHUT Namny. [1na BKNIOYEHNS TaMngocTaTouHO 3aKpbITh -
M OTKpbiTh ABepb LWiKada. OTcHeT TariMepa NpPoaomxaeTcs,
[axe ecnu namna BbIKJIOYEHA, 3T0 Heo6X04UMO, YTOBL!
HarMoOMHUTL NONL3OBATENID O NOXapHOW BesonacHocTu. B
cnydae ecnu ABepb ONsTh BbUia OTKPLITA, IaMNa BKITIOYNT- -
CH1,HO TaiMep 3alUThl YXXe OTCYMTAET BPeMS J03BOSIEHHON
skcnyaraumMm MU NpUHYOMTENbHO OTKMIOYMT namny. Onsg
oTcyeTa BPEMEHU UCNOMb3yeTcsd BCTpOeHHbit B MK Tait-
Mmep. Tak kak Tainmep MK nmeeT orpaHuyeHHbilt pecypc,To
BBeAeH KO3PDUUNEHT i,KOTOPLIN OnpeaensieT HakonneHue
MOJHbIX LMKNOB paboTel TaiMepa. Kak Tonbko koadduum-
eHT HabupaeT HeoBxoaMMOoe KONMYEeCTBO Pas paboTbl NOA-
HbiX LMKNOB TaillMepa, nporpamMma nepexoaMT Ha aran
OTKIOYEHUNS NaMnbl. E
MoHTaxHas nnaTta nokasaHa Ha puc.5. Tak xak cxema
HeCRoXHast, TO OHa MOXeT OblTb BbINOIHEHA HAa OAHOCTO-
poHHeM TekcTonuTte pasmepamm 150x30 mm. Ona npo-
BEPKM aBTOp cobpasi cxeMy Ha MakeTHOM nnare. MecTa, L
rAe YCTaHOBNEHbl JaTiuMkM Xonna, MOXHO 3apaHee
BLICBEP/IUTL MO MEpUMeTpy nnatel. Ha MecTte ycTaHoBKM
nnatbl yapasieHns OTNOMaTb NepMMETP BbIHOCHOrO AaT-
yuka OT nnarbl U nNpunaste 3 NpPoBoJa COeONHEHUs
CXeMbl, AaTYUK NepeMecTUTb Ha HeoBGxoauMoe paccTos-
Hue. HanpoTus Aatumka ycTaHaBnMBalOT MarHUT (MCMonb-
3yeTca B MebenbHOW NPOMBILLNIEHHOCTM [1s pukcaumm
Asepeit). MNnacTnHy MarsmMTa NpUKNevBsaloT K ABepr ABYX-
CTOPOHHUM CKOTHEM (MPUMEHAETCS OJ1S HaKenku 3ep-
kan). lNpasunbHOCTb MOHTaXa MOXHO NPOBEpPUTL Npwu
3aKpbiTON ABepu. MarHuTHOe none MoBAUSET Ha AaTdiuk,
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Ha BbixoAe patyuka (Beisog OUT) GyneT HyAeBo# ypoBEHb
(O B otHocuTensHO 06LLlEro npoBona).

Buumanne! Cxema He wumeer ranssaHmyeckos passsskul
Hactposika u nposepka so spems sxmoyenns 8 cers 220 B nonxHa
BbINOMNHATLCA 10 BCEM NPABUIAM TEXHUKH 6930/7CJCHOCTI4, Heﬂb3ﬂ npu-
Kkacarscs KI7/06bIM INEMEHTAM CXembi He30u(MLueHHOI'7 10BEPXHOCTHIO
Py« 1 Tenal YCTpoiicTBO Hefb3s HOCTPAMBATS MM KCIINYaTMPOBATL B
ycnosuax IOBLILLIEHHOMN BIIAXHOCTH.

Ana BbiGopa dYHKUMIE NNaTel ¢ OAHOABEPHbLIM LLIKA-
$OB, NN XEHCKOI NOrvKKU, Ha MOHTXKHOWM MnaTe npuee-
- AeHbl MECTa YCTaHOBKWN MNepeMblyek ¢ 2 N 3 BbIBOLOM
MK.

deTtanu B OCHOBHOM WMMNOPTHOrO MPOU3BOACTEA.
Pesuctopsl R1,R4,R5 — 0,125 Bt; R3 — 0,5 BT; R2 — 2
Bt. Konpgexcatop C1 - 470 mx®dx16 B; C2,C5 — 0,1
mMk®x16 B; C3 ~ 0,1 mx®x300 B; C4 - 0,47 MkDx300 B.
Crabunntpon [1815A B MeTannm4eckoM Kopnyce, aTymk
Xonna SS466A B kopnyce To-92 4x3. Ontonapa TLP3063,
cumuctop BT136-600. Ceetoomoabl niobble Ha 5 MA.
- Onop D2 nio6oit Ha Tok 1 An oBpatHoe Hanpsixerve 300

- B. MK ATtiny15L-1Pi. F'anoreHHas namna JCDR 35 BT 220
B ¢ ynbTpadunoneTtoBbiM GpunbTpom. Llokons ana namnbi
CL121 G6.35. B cnyyae NpUMEHEHN HECKOALKMX Harpy-
30K,CyMMapHas MOLLHOCTb NOAKMOYaeMbIX naMrnHe 6onee
40 Br. MNpepoxpanutenn F1,F2 Ha 1 A.

Akennyartauusa. ocne ycTaHOBKM nnathl U AaTyu-
KOB Mp¥ TMOCTORHHOW 3KCMNyaTauuM HAXaTb KHOMKY
«[luTaHne» 1 OCTaBUTb YCTPOMCTBO B PEXMME OXWOAHUS.
Kak Tonbko gBepb Wkada OTKPbIBAETCH, BKNIOYAETCH Mog-
ceeTka. Korpa selm u3 wwkada aocTanm,aepb sakpbBa-
10T, noaceeTka oTknoyaeTcs. Ho ecnn aepb 3abbinn
3aKkpbiTh, yepes 30 MWH noacBeTka asTOMaTu4Yecku
BbIKNIOYUTCA. BknlodeHne cBeta MOXHO NpeacTasuTb
AByMsi BapuaHTamu. [epBLiii BapuaHT: 3aKpbiTh ABEPbL
wkada n OTKpPbiTb. BTOpPOi BapuaHT: npu HeBOMLLIOI
AopaboTke BbHECTU HeBONbLIYID KHOMKY cbpoca MK, n
Mpy HaXaTuy KHOMKWM CBeT BkiounTcs. Ho B 3TOM cny-
yae Heobxopguma 3ddeKTUBHaa BEHTUNAUMS Namnbl.
MoOXHO Takxe YCTaHOBWUTb MUPOSIUTUYECKWIA [OeTeKTop,
KOTOPBIA pearnpyeTr Ha NPUCYTCTBUE 4enoBeka, HO Asis
9TOr0 HEOoBXO0AMMO W3MEHSiTb CXeMy M Nporpammy.
CebectonmocTb yCTpoiicTBa (Tabn.2) okono 10 espo,ans
COBpeMeHHbIX LWKkadOoB 3Ta LieHa BMNONHe npuemnema.

JNurepaTtypa

1. Esctudee A.B. MukpokoHTponneps: AVR cemeii-
crBa Tiny n Mega ¢upmbl ATMEL. 2-e uaganve. — M.:
Honska-XXI,2005.

2. Data sheet. Solid State Switch SS466A. Micro
Switch aHoneywell Division, 1990.

3awuTHas rnJaeHkKa

AN9 AeTanen U3 Xenesa uim cranm

- B.®d. flkoenes, r. lWocTtka, Cymckas 06:.
. OanH U3 u3BeCTHbIx cnocobos okpa-
WNBaHUA aeTaneit U3 xenesa wunm
cTanu Tpebyer 06paboTku gertanm B
5-% pacTBOpE CepHOW KUCAOTHI, 3a-
TEM KUMSYEHUS B MbIJIbHOM PacTBO-
pe, Nocse Y4ero NOrpyXxeHus aertann
B pacTBOP eOxoro Harvpa, HarpeToro
no 140°C, - 310 CNoXHO Ang paguo-
nobéutens.

Mpennaraembiii cnoco6 HaHeceHns
3alUUTHOW MAEHKU Ha MOBEPXHOCTh
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feTtann uMeeT TexHOJIoTUYeckKue u
aKonorudeckne npevmyllecTsa. nq
HaHeCeHVA 3alUTHOrC NOKPbITUS Mo-
BEPXHOCTEN [JeTaneil uvCcrnonb3yioT
PacTBOpP, MOSYYEHHbIA TyTeM KuMsa-
YeHuss cepbl B ckunugape. [ervanb
OYMLLIGIOT OT PXaBUMHBI, MOJIUPYIOT Y
nogorpesaloT. C NOMOWBIO KUCTOY-
KW pacTBOP HAHOCAT Ha MOBEPXHOCTL
netanu. [llokpeiTue getannm wumeeT
BNEeCTALLYIO YEPHYIO NNEHKY.




LLUUM-perynatopbl

000OpoOTOB

MaJIOMOLWHbIX KOJIJTIEKTOPHbIX

3aieKTpoaBurarenem

A.B. TumoweHko, YepHuroeckaa o6n.

PerymtpoBsars 4aCTOTY BPALLEHMS MOTTOMOLUHOIO KONEKTOPHOTO 31EKTDOABM-
rarens (3/]) moxwo, sknouas nocnefosarensHo ¢ Hum pesuctop. OaHako
Takos BapmanT paet Huskmit KM, He gaer BoamoxHocT# genats naasHyio
PEryIupOBKY (TEPEMEHHbIE PEIUCTOPSI B HECKOMLKO JECATKOB OM HE PACIpO-
CTpaHeHsl). [asHoe, 4TO 3Ta Mepa MHOMA NPMBOAUT K OCTAHOBKE BDALGHMS
sana: I[] «30BHCOETY 1P MATIOM HOMPIXEHUM TUTAHHUS B HEKOTOPOM 10I0XE-
Hu potopa. Perynatopsi, npueefeHHbie B 3TONH CTATbe, CBOBOAHB OT 3THX
HE[OCTATKOB. YCTPOACTBO MOXHO NPHMEHSTb 1 IS PEryMpPOBKM SPKOCTH CBE-

HeHNST TAamMI HAQKQTMBAQHMUS

6-12B DA1 K140Y[7
L
- VD1
R1 é R2 R4 1N4001
330k 470 100Kk M1
3
2"
c1 L
20 T\
R3
kT117a [ &2 VT2
. KT18178 A

Ha puc.1 nokasaHa cxema 0gHOro ua perynsatopos. Ha
ofHONEepPEexXoAHOM TpaHaucTope VT1 BBINONHEH reHepaTop
nMnoobpasHoro HanpsxeHus (YactoTta nosTopeHus 150 u),
a onepaunoHHbli yeunutens (OY) DA1 BbiNosHAET QYHKLMIO
Komnapatopa, dopmupyolero LLIMM-nocnenoBaTtensHOCTb
Ha 6a3se kno4veBoro TpaHauctopa VT2. PerynupytoT yacToty
BpalleHus NoTeHumMomMeTpom R5, KOTOPLIN M3MeHseT Lunpu-
HY UMnynbcoB. B CBA3W ¢ TeMm, 4TO mMx amnauTyga Bcerga
paBHa HanpsXeHuio NutaHusi, 31 HUKoraa He «3aBucaeT», K
TOMY X€& OH MOXET BpaillaTbCsl HAMHOrO MefneHHee, YeM B
HOMMWHANLHOM peXuME.

BTopas cxema (puc.2) aHanorvyHa npegpiayiuieit, Ho B
Ka4ecTBe 3ajailoliero reHeparopa ucnonb3dyetca OY DAT.
31071 QY paboTaeT Kak reHepaTop HaNpPsaXeHNsa TPeYroNbHOM
dopMbl ¢ yacToTon noeTopeHus 500 Mu. MNoTeHuMoMeTpom
R7 ycTaHaBnmBaloT 4acToTy BpaLLEeHUs.

6-15B DA1,DA2 K140YQ7
+
L e . VD1
R1 é R 1N4001
20Kk m1
DA1
3 +
2
R2 52
20k g
T KT8176
C11004 (pyc.2 |

UHTepecHas cxema perynaropa,BbINOAHEHHOro Ha UHTe-
rpansHoM TarMepe NES55, nokasaHa Ha pme.3. 3agaowmit
reHepatop paboTtaeT Ha 4actote 500 Mu. AnnTensHOCTbL
UMINYNbCOB,a 3HAYUT, N 4acTOTy BpauleHns 3, MOXHO pery-
mposatb B nipejenax oT 2 Ao 98% nepuoaa rMoBTOPEHUs.
Bbixog reHepatopa 4epes ycuanTenb ToKa Ha TpaH3UcTope
VT1 ynpasnseTr 34 M1.

HenocraTtkoM BbILENPUBEAEHHBIX CXEM SIBNSIETCA OTCYT-
cTBME Uerei ctabunmnsaumm 4YacToTbl BpALLiEHMa NMpu M3mMe-
HEeHVW Harpysku Ha sany 3/1. PewwTs 3Ty npobnemy NOMOXeT
cxema,noxKasaHHas Ha puc.4. Kak i 60nblINMHCTBO NOAOOHbIX
YCTPOWCTB, AaHHLIA PEryNsaTop COAEPXWUT 3afamoumit reHepa-

6-12B
+ -
R1 VD3
1k NDA1NES555|, 1N4001Z N .
R2 [0 VD1 7
10k 3
v
R3 6 Ra
1k > 510
c1 2 ! .I.scz >
O.22ux T o T 01k kg7
VD1, VD2 196 prc.3 |

TOP HarnpsXeHus - TpeyronbHOM GOpMbl C HacToTol NoBTOpEe-
Husa 2 k'u Ha DA1.1,DA1.2, komnapaTtop DA1.3, 3neKTpoHHbI
Kiod VI1 u perynarop CKBaXHOCTW WMMYNbCOB (4acTOTh
BpalleHus 3[1) R6. OcoBEHHOCTb CXeMbl — Haninyime rnosIoXu-
TenbHOM 0BpaTHOW cBA3U 4Yepesd aneMeHThl R12,R11,VD1,C2,
DA1.4, ctabunnaupyiollein 4acToTy BpalueHna sana M1 npu
M3MEHeHNN Harpysku. [Ipyn HanaxmBaHuM ¢ KOHKpPeTHbIM O[]
pe3nctopom R12 nopbupalot takyio ranyéuHy MOC,npu KoTo-
PO ellle He NPOUCXOAAT aBTOKONEb6aHMUA HacTOThl BPaLLEHUs
npy U3MEHEHUN Harpys3ku Ha sasy asurarens [1].

+3,5-18 B DA1 TLO74
! +
c3 *L vb3
T DA1.3 100wk [, 1N4001
R1 1 M1

g R10330

10k
R7
10k
[

e

€©

4

1R30k Ri1 | VT
A > 100k KT8176

AeTtanu. B nprBeneHHbIX Bblllle CXEMax MOXHO UCMOAb-
30BaTk cnepywowme 3ameHbl getanein: tpaHsuctop KT117A
MOXHO 3aMeHnTb KT1176-I unn 2N2646; KT8176 — KT815,
KT805; mukpocxemy K140Y47 — K140¥YA6,KP544Y41,TLO71,
TLO81; Taimep NE555 — C555, KP1006BW1; Mukpocxemy
TLO74 — TLO64,TLO84,LM324.

Ans noaxnoyeHns Bonee MOLLHOM Harpysku KalYeBon
TpaH3uctop KT817 MOXHO 3amMeHUTb MOLLHBIM MONEBbIM
TPaH3uCcTopoM, Harnpumep, IRF3805 unn eMy nonobHbIN.
Takol TPaH3NCTOP MOXET KOMMYTUPOBaTk TOK A0 50 A.

I ]
| C210mx VD1 [9E

Jlutepartypa
1. HobbyElectronika. = 2001. — Ne7. — C.241.
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noswiBHbiMn  TF/RKSMWL u  TF/
homecall 8 TeuyeHnue 11-18 mapra.
OHM  yaensny OCHOBHOE BHUMaHue
AnanasoHam 30, 17 u 12 MeTpos, a
Ttakke HY gmanasoHam,a Takxe npu-
HAnM ydactue B Russian DX Contest
nojA NO3biBHbIM TF4Y.

QSL via RV3ACA.

TF, ICELAND - Al, LA9SN, 6yner
aKTMBeH Ha 0BbiuHbIX YacTtoTax I0TA ¢
®apepckux ocTtposos (EU-018) 28

anpens,c ocTposoB Westman (EU-071,

TF7) - 1-8 mas,u n3 camoit changum
(c rnasHoro ocrposa,EU-021) - 9-13
mas. OH 6ynet paborate CW nu
SSB 13 cBoeil MaluuHbl, UCNOML3YS
BEPTUKASBHYIO aHTEHHY U YCUNNTENb.
QSL via LA9SN.

Tl, COSTA RICA - [IBeHaguarth 4neHOB
Southeastern DX Club 6yayr pa6otarb
nossisHeiM TIS0DX . 310 Meponpuatue
npongeTr B paMKax 4YecTBOBaHUSA
50-netnst SEDX.

QSL viaN4NX.

TK, CORSICA - Anne, OH2YL, 6yner
akTMBHa ¢ Kopcuku no3biBHbIM TK/
OH2YL.

OHa 6ypet pabotath SSB 1 CW Ha
BCEX AuanasoHax.

QSL viaOH2YL.

UA, RUSSIA - CraHuys R9JaktnseHa B
Hactoqllee ¢ “Benukoro CeBepHOro
nyTn”, Hay4yHOW 3IKCNeauunK, KoTopas
ctaptosana u3 CaHkr-leTepbypra 4
mMapTa u 3aBepuuTcs 7 anpens,ocra-
BuB 3a cnuHon 4800 kM. PaGota B
adupe OGyoeT BeCcTUCb Ha wyacToTax
3600, 7070, 14120 u 14180 kHz.
MNnanupyetca Takke pabGota nNO3bIB-
HoiM  R9J/1 ¢ octpoea Baiiray
(EU-086). 3a paboty ¢ R9J Ha aByx
pasHbIX guanasoHax Oynert BbaaBaTh-
cs 6ecnnaTHblii AUNAOM.

QSL via RVAJD.

V2, ANTIGUA & BARBUDA - Bob,
W40WY (V25WY), n Mark, W90OP
(V250P), 6yayT akTtuBHbI U3 AHTUrYa
(NA-100). Onu nnanunpyioT pabortatb
CW,SSB u RTTY Ha ananazoHax 160-
10 meTpoB.

QSL viahome calls.

V2, ANTIGUA & BARBUDA - Chris,
MOAJT, GyaeT akTMBEH MO3bLIBHbIM
V26CC ¢ ocTtpoBa AHTurya {NA-100),8

HUpyeT paboTaTe rNaBHLIM 0OpPasoM
CW u HemHoro SSB,ucnonsbays moul-
HocTb 100 BT M MHOroananasoHHyio
BEPTUKATbHYIO aHTEHHY.

V6, MICRONESIA - Mat/JA1JQY
(V63JY), Sasi/JATKJW (V63JQ) un
Kuni/JASVE (V63VE) GynyT akTuBHbI
¢ octposa 4HAn (Yap) (0C-012),
MukpoHesus, B TeueHnue 9-15 anpens.
Onn 6ypyT pacnonararte TDeMst TPAHC-
vBepamMm ¥ OAHUM yCUAUTENem,auno-
naMun Ha ananasoxbl 60-30 MeTpos un
beam’amn pns apyrux guanasoHoB.
MnanupyeTcs,

yro V63JQ (QSL viaJATKJIW) u V63JY
(QSL viaJA1JQY) 6yayr pabotats CW,
a V63VE (QSL via JF10CQ) - SSB un
RTTY.

VE, CANADA - Club Radio Amateur
de Quebec nonyuun paspeuwieHue Ha
paboTy nosbiBHbIM VC2VQ B TeyeHue
1-30 anpens no cny4aio 400-netns
ocHoBaHus ropopa Keebek. Kpome
TOro, BCeM paguoniobutensm nNpoBuH-
umu Keebek paspeleHo MNCMOAL3O-
BaTb cneunanbHbie npedukcol: and
VA2 -e VG2,a ans VE2 - VX2.

QSL viaVE2CQ.

VE, CANADA - Cezar, VE3LYC, n
Ken, G30OCA, stum netom 6ynoyr
akTuBHbt kak VE3LYC/NVO2 u VOQ2/
G30CA wnx ayx most wanted rpynn
IOTA. Onu nnauupyloT paboTtats C
octposos Finger Hill (NA-194) u Paul
(NA-205) ¢ 30 wions no 4 aerycrta B
TeyeHne 3 AHEN ¢ KaxAaoro OCTPOoBa,
OBYMS CTAHUMAMKU Ha guanasoHax oT
6 no 40 meTtpos,CW 1 SSB.

QSL viaVE3LYC.

VK, AUSTRALIA - John, K8UP, n
Marsha, NS8FE, 6yoyT aktuBHbl B
“OTNYCKHOM ctune” u3 Asctpanuu.
OHn nnaHupyloT paboTtaTtbh MO3biBHbI-
My VK4AIJn VK4AllHa amnanaso-
Hax 20,15 u 10 meTpos SSB.

QSL viaN8FE,

VK, AUSTRALIA - John, VK6HZ,
6ynet pabortats SSB,PSK,RTTY 1n,803-
MOXHO, CW no3sbiBHbiM VK6AR! ¢
octposa Rottnest (0OC-164) ¢ 27
MapTa no 13 anpensa,s TOM uncne B
CQ WW WPX SSB Contest. o u
nocne KOHTecTa OH nnaHupyeT yae-
NINTb OCHOBHOE BHMMaHUe aAnanaso-
HaMm 17 n 12 meTpos.

VKON, NORFOLK ISL. - Masa,
VK1ANU (JO2SLZ), Gynetr akTuseH
noswiBHbiM  VKSANU ¢ ocTposa
Hopdonk (OC-005) ¢ 29 mapra no 12
anpens. OH 6ypetr pabotatb CW u
SSB Ha pmanaszoxax 80-10 meTpos,
moLHoCTbio 100 BT Ha npoBonoYHbie
beam Ha BY 1 BepTukanbHbie aHTeH-
Hbl Ha HY guanasoHax. OH Takke npu-
meT yyactme B CQ WW WPX SSB
Contest.

QSL viaJO2SLZ.

VP2E, ANGUILLA ISL. - Franz,
DL9GFB (VP2EFB), n Jan, DJ8NK
(VP2ENK), 6ynyT akTMBHbI ¢ OCTpOBa
Anguilla (NA-022) ¢ 26 maprta no 6
anpens. Oun 6yayt paGotats CW,SSB,
RTTY u PSK Ha puanasodax 160-10
METPOB.

QSL viahome calls.

VP6, DUCIE ISL. - 3kcneauumsa
VPEDX 3aBeplmna pabory ¢ ocTposa
Awocn B 13.58 UTC 27 despans, npo-
Begs okosno 183 700 QSO n nobus
HECKOJIbKO PEeKOpPOOB, BKHOYasA pexkops,
MakKCUMasIbHOro KOAU4ecTBa CBSA3EN,
NpOBEAEHHOTO oaAHON
DX-akcneauuueit. Huxe npusegeHa
cTatmcTMka nNo  AguanasoHam/Buaam
nanyyennsa:W, USA - Curtis, KIBKUK, u
apyrme onepatopbl 13 Palos Verdes
Amateur Radio Club 6yayT pa6ortath
no3biBHbiM KBPV ¢ ocTpoBa Santa
Catalina(NA-066). Mnanupyetca pa6o-
Ta Ha AgvanasoHax 20,40 n 80 meTpos
SSB.

QSL viaK6PV.

Yl, IRAQ - Carlos, N4THW, co06-
M, 410 OH BO3Bpawaerca B r. Al
Falluja, Upak, n cHoBa GyaeT akTvBeH
nop noseiBHbIM YISHW Ha auanasoHax
160-10 meTpoB.
QSL viaN4THW.

ZA, ALBANIA - George, EC2ADN, un
Kepa, EA2DCF, 6yayT akTuBHbl Kak ZA/
homecall n3 Anbanun. Onu Byayr
paboTaTtb B OCHOBHOM Ha [uarnasoHax
10,20 u 40 meTpos.

QSL viaEC2ADN.

ZDS, TRISTAN DA CUNHA - Tom,
KCOW (ZD7X),nokuHet octpos CeATOMN
Enexbi B anpene. Ero cnepyouiym DX
QTH craHeT octposB TpuctaH-aa-

ToMm 4ucne B BERU Contest. On nna- QSL viaVKBNE. KyHbs (Tristan daCunha) (ZD9).
IOTA-news EU-018 TF2/LA9SN AS-079 JSBRRR/JS6 NA-002 VQ5BXF
(tnx UYS5XE) EU-021 TF/LA9SN AS-113  BU2AI/9 NA-011  TX5C
BECEHHAHA AKTUBHOCTb EU-029 0OZ/DO1BEN AS-117  J12ZLM/2 NA-022 VP2EFB
EU-071 TF7/LASSN AS-128 BA4DW/7 NA-022 VP2ENK
EUROPE EU-078 EG3MED AS-133 XUTTAS NA-033 5JOE
EU-001  SX5Al EU-086 RSJ/1 AS-134 BA1RB/3 NA-035 HQ8R
EU-002 OHO/PAOVHA EU-093 EA5/EA7TV AS-146 BY1TX/4 NA-066 K6PV
EU-002 OHO/PA2A EU-096 OH4MFA/1 AS-153 VU2HFR NA-073 V31FB
EU-002 OHO/PA2AM EU-102 UE1RFF/1 AS-155 BVSO NA-073 V31MN
EU-002 OHO/PA3ALK EU-116 MD/K3PLV NA-076 AA8LL/4
EU-002 OHO/PA3BAG EU-116 MD/K8PT AFRICA NA-080 C6AWS
EU-002 OHO/PB5A EU-127 DAOHEL AF-013 8Q7DV NA-086 T47C
EU-004 EAS/EA3GHZ EU-127 DLOIH AF-016 TO5R NA-088 HP4/W4JKC
EU-004 EA6/EASEOR EU-128 DH8AK/p AF-016  FR/FS5SHIJ NA-087 K3TRM/6Y5
EU-004 EA6/EC5BME EU-128 DK4DJ/p AF-017 3B9/SP2JMB NA-100 V250P
EU-009 MMOEAX EU-128 DKSLB/p AF-017 FR5EZ NA-100 V25V
EU-013 MJ/KBPLV EU-128 DOBGELW/p AF-018 [H9P NA-100 V25WY
EU-013 MJ/K8PT EU-162 UE1SNA/1 AF-024 S79QK NA-100 V26CC
EU-014 TK/9A2SX EU-185 UABAF/p AF-024 S79WU NA-103 VP2MAD
EU-014 TK/SA3AXX AF-027 TXOP NA-105 PJ7/W8DVC
EU-014 TK/SABXX ASIA AF-032 5H1C NA-105 PJ7/W8EB
EU-014 TK/SASMM AS-051 9M6/N1UR AF-049 3B8/SP2JMB NA-105 PJ7B
EU-014 TK/OH2YL AS-079 JI3DST/JS6 N.AMERICA NA-109 J8/DJ7ZG
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NA-109  J8/DLT7AFS SA-020 TO7R 0C-008 T88VE 0C-149 H44v/p
NA-109 J88DR SA-023 ZY6GK 0OC-012 Vv63JQ 0C-164 VKBARI
NA-146  FJ/F6CMH SA-030 Cv0Z 0C-012 V63JY 0C-178 H40MY
NA-149  HH2FYD/6 SA-036 P40K 0C-012 V63VE 0C-206 VK6FAU
NA-180 V31GW/p SA-036 P40TA 0C-026 AISP/KH2
NA-180 V31JZ/p SA-039 CWSR 0C-028 V73PX ANTARCTICA
NA-213  K4D SA-070 CES5S 0C-047 H44MS AN-001 VP8DJB
SA-090 YWeYL 0C-053 WA2YUN/KHS AN-004  3YLLX
S.AMERICA 0C-073 JD1BMM AN-005 VKOMT
SA-002 VP8/DL2AH OCEANIA 0OC-086 AISP/KHO AN-005 VKOAVT
SA-005 CEO0Z/DL2AH OC-005 VK9ANU 0OC-133 9M6DXX/P AN-010 HFOPOL
SA-006 PJ2/WESV 0OC-009 T88JY 0C-133 9M6EXRO/P AN-010 LU1ZC
SA-006  PJ2T 0OC-009 T88KJ 0OC-142  VKAFW/P

KONNEKUMOHEPAM AUIMJIOMOB
WAU (WORKED ALL UKRAINE)

HNadicoAmator,

Ovnnom WAU  BblifaeTcst pepakumen
XypHana «PagioAmatop» 3a QSO/SWL
co BCcemMu obnactaMmu  YkpawHbl,
ABTOHOMHOWM Pecny6amkoi KpbiM,ropo-
famn Ceactononb n Knes (Bcero 27
QSO0). Ces31 A0mKHBI HbITb NPOBEAEHbDI
Ha OQHOM U3 AKOWUTENbCKUX Auanaso-
HOB OOQHWM BUAOM paboTbi. 3a BbINOM-
HeHue ycnosun annnoma WAU Ha apy-
roM guanasoHe wuaAn APYyruM BUOOM
paboThl BbIAAIOTCS Haknelkn. Haknelka
«ONE DAY» He umeeT orpaHuyeHuit no

AuanasoHaM U1 BupaM  paboThbl. Kanengape copeBHOBaHWi No paanoceaau Ha KB (mait 2008 r.)
Hakneihka «VHF» BolgaeTcs 3a cBs3u Ha
avanasoHax 144MHz u Boiwe niobbiM  [AATA BPEMSA UTC CONTEST MODE
BugomM paboTol. 3a QSO,npoBefeHHble  |-----
Ha Auanasoxe 50 MHz, BbigaeTca crnie- [28- 2 0001 - 2359 EUCW/FISTS QRS Party cw
uvanbHast Hakneiika, O6nagartens necs- | | }%OO - 1900 AS'CW QRP/ gRP Party gw ss -
TM HakleeKk nofydYaeT cneLuanbHbli ; 4 0088 . 2188 ,1% AgféeEonso Party Cw/ B/FM/Digi
MPU3 XypHana,n ero UMs 3aHOCUTCA B 1 3. 4 0001 - 2359 10-10 Int. Spring QSO Party CW/Digi
«Honour Roll List». MosbiBHble obnaga- |3 4 1300 - 0700 7QP - 7th Call AreaQSO Party CW/SSB
Tenen punnoma WAU u Hakneek K |3 1400 - 2000 US IPARC Annual Contest cw
Hemy nyBnukylotcs B XypHane |[3-4 1500 - 1500 Dayof the Portuguese Navy CW/SSB
«PapnioAMaTtop» #“ rasete «[lartpior g . 1288 - 3188 P%yof tggg%ﬁk:guese Navy E%K%L
i - - - ndiana al one
Ykpalv, 3acuutbisaiotes QS0, npo- | 2Ty 000 T Jogg ARIInt. DX Contest cwfssa/m'rv
BeaenHble nocne 1 aneaps 1993 roma. |37, 5560 " o500 New England QSO Party(1) Al
CroumoCTb AurIoMa - 3 pH., Haknen- |y 1300 - 2400 New England QSO Party (2) Al
ku - 1 rpH. (Ons ctpad CHI - skeuBa- |4 1400 - 2000 US IPARC Annual Contest SSB
neHT 3 IRC 1 1 IRC coOTBETCTBEHHO). 6 0100 - 0300 ARS Spartan Sprint CW
3asBKy BbicnaTb Mo aapecy: Ykpawna, |10 0001 - 2359 NevadaMustang Roundup (NEQP) CW/SSB/RTTY
BB rsen Sy /R T UTAUM, 00 11 12001200 A vokaRTrvy DX Comest — =7 mITY
i1 - - . volta ontes

Mepeseptaitno A.A. 18-11 1200 - 1159 CQ-M Int. DX Contest Cw/sSB

1 1200 - 1300 SL Contest Cw
4EPHOBbU1b 10 1315 - 1415 SL Contest SSB
Bulnaetcst 3a QSO/SWL, npoBefieHHbIE | 1011 1600 - 0400 Mid-Atlantic QSO Party CW/Digi/Phone
nocne 25 anpesnsi 1986 r. Ha Bcex apna- | 10 1700 - 2100 FISTS Spring Sprint Ccw
nasoHax, BCEeMU BUAAMU 11 0000 - 2359 SKCC Weekend Sprintathon Cw
nanydeHnit. [TOBTOpPbLI HE 33CHUTLIBAKOT- " 1800 - 2000 EUCW Fraternizing CW QSO Party CwW
OuYKN HAYNCNRIOTCA: - - . )
- JioGutensckan papmoctanums (IPC) | 17118 150075830 Gl Manchestar Mineia AR OW Contest OW
uneda Accouvaumv papmoniobutenein | 47 1500 - 1700 Feld-Hell Club Sprint Feld-Hell
«C0103-HepHOObUb» (YHaCTHUKW JWKBW- | 17-18 2100 - 0200 Baltic Contest CW/SSB
Aaumn nocneacTtsuii asapum) n JIPC- 19 0100 - 0300 Run For The Bacon QRP Contest cw
HQ - 5 oukoB; 21 1800 - 2000 MOON Contest CW/Digi/SSB
- cneunanbHsle nPC - 10; 22 0030 - 0230 NAQCC Straight Key/Bug Sprint Ccw
- JIPC obnacreit Ykpanl, Poccn | 5520 90007 2385 L N e cw
Benapycy, 3aTpOHyTsIe KatacTPOdOi 26-27 2300 - 0300 MI-QRP Club Mem. DayCW Sprint cw
(UR...1-0 R.,..1-0 U,,.. 1-0 X.; UA: ..3E., 28 0000 - 0200 SKCC Sprint CW
.3P.,..3X.,..3Y; EW: .7. 1 .8) - 1. 30 1800 - 2200 Digital Pentathlon (1) PSK
CroumocTb auriioma (BKA. CTOUMMOCTb 31 0600 - 1600 UBA-OSA WLC-contest - SSB
no4ToBbIX pacxoaos): ana CHI - ake. 1,5

USD (ans YkpawHbl - 4 rpH.), Apyrux
cTpaH - aks. 3 USD.

K gunnoMy (00O XenaHwio) BO3MOXHO
NoAy4eHne NaMsiTHOW Meaany-niakeTku
Accoumaumm paguoniobuteneir «Cora-
YepHobbinb» .

CTOMMOCTb MNakeTkn (BK/loYast CTOU-
MOCTb MOYMTOBbIX pacxonos): ans CHI -
3kB. 3 USD (mna YkpawmHbl - 10 rpH.),

Apyrux CTpaH - 5 USD.
Anpec: Meoprun YnusHy (UYSXE),a/a 19,
JlbBOB, 79000, YkpauHa.
ARCK

AOunnnom «<ARCK» Bbigaércs 3a CBA3N

C uneHamu knyba «Kpucrtann». Onsa
rnosy4eHus Aaunaoma Heobxoammo
HabpaTb 100 04ykoB. 3a CBA3bL C KON-
NIeKTUBHOM paauocTaHumen knybBa
RKOUWC paétcs 5 oukoB,c octanb-
HbBIMW  PaAUOCTaHUMAMW  YNEHOB
knyba no 2 o4ka. 3acuuTbiBaOTCSA
CcBfi3W, Ha4ynHas ¢ 01 qHBapa 1997
roga. NNoBTOPHbLIE PAAMOCBA3YM 3aCUN-
THIBAIOTCS Ha Pa3fNyHbIX AvarnasoHax
W pasHbIM BUAOM paboThl.

Ana paguocTtanumi Eeponeiickoit
yactn Poccum mn ctpad CHI ouku
3a CBA3U yABamMBaloTCH.

CTonMOCTb auniaoma ANns pPaanonio-
6utenen Poccum cocTasnger 50
pybneil, ana couckateneit ua cTpad
CHI™ cymma, akBuBaneHTHast 3$ CLUA.
Bbinucka M3 annapaTHoro XypHana,
3aBepeHHas NoAnucaMu AByX paguvo-
nobutenein N kKBUTaHUKUA 06 onnarte
BbICbINAIOTCS MO agpecy:

Poccua, 674674, YntnHckas obnacTs,
r.KpacHokameHck,

a/a 144, MonkosHnkoBy Hukonaio
Bopucosuuy.

BIONIETEHD
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upl cepepa Web gMHaMUUHBIMU N KHTEPAKTUBHbI-
MU. AnaeTbl MNO3BOAAIOT BbINONHATL CAOXHYIO
nokanbHyio 06paboTKy AaHHbIX, MOIyYEeHHbLIX OT Cep-
Bepa Web nnu BBegeHHbIX Nonb3oBaTeneM ¢ kKna-
BUaTypbl. 13 coobpaxeHwnir 6e30NacHOCTU anneTbl
(B8 oTnuMume OT OO6bIYHBIX MPUNOXEHU Java) He
MMEeIOT HMKakoro goctyna Kk $annoBoW cucTeme
noKanbHOro KoMmnbloTepa. Bce paHHble ona obpa-
60TKM OHW MOTYT MONYy4YUTb TOMBKO OT cepBepa
Web. Bonee cnoxHyiwo 06paboTky AaHHbIX MOXHO
BbINONMHATL, OPraHN30BaB B3aUMOAENCTBUME MexXay
annetamu v pactuvpeHnamm cepsepa Web - npu-
noxeHuammn CGlu ISAPI.

Ons noBbIlWEHMSA NPOU3BOAUTENLHOCTU NPUIO-
XeHuit Java B COBpeMeHHbIX Dpay3epax MCnosnb3y-
eTcs  KoMnunsums  “Ha neTty”-  Just-In-Time
compilation (JIT). Npu nepsomn 3arpy3ke annerta ero
KOA TpaHCNMpyeTCcs B OObIYHYIO MCNOAHUMYIO MpPO-
rpaMMmy,KoTopas CoOXpaHaeTca Ha JUCKe U 3arycka-
ercs. B pesynbraTe 06L4as CKOPOCTb BbINOAHEHUH
anneTta JavayBenmMumBaeTCs B HECKONbKO pas.

fA3bik Java ABngercs 00beKTHO-
OPMEHTUPOBAHHLIM M MNOCTaBNRETCH C AOCTATOH-
HO 06BEMHOW BUBAMOTEKON KNAacCoB. Tak Xe Kak U
6ubnunotekn knNaccoB cCUCTeM paspaboTkM Npuno-
XeHn Ha a3blke C++, 6Gubnuotexn knaccos Java
3HAYMTENbHO YMPOLLAIOT Pas3paboTKy NPUIOXeHUNR,
npeacTaBfssa B pacropsikeHune nporpaMmmmcta MolL-
Hble CpeAcTBa PeLleHUss pacrnpoCTpaHeHHbIX 3aaau.
Moatomy MporpamMMmucT MoxeT O0nblle BHUMaHUS

MCTOUYHUK HHOOPMALUK >> MOBHUIbHbLIA

TENEQOH +
APOrPAMMA

DAAD |

NPOGECCUOHAIILHbIE CUCTEMBI PARMO U TENEGOHHON CBA3M

BHUMAHMUE!
HoBblit appec u TeAedoH

UHTEPQ®ENAC <> KAHAN CBR3H <>
MPUEMHMK MHOOPMALIUK <<

Popmupyem AnaepcK
el o Sl il

D CoTh
- rd .
ot a

04053, r. Kues, yn. YuinmHckoro, 40, kopn. *b", ocdwuc. 401
7.{044) 390-11-91, 594-28-80, elar@se.com.ua, www.elar.kiev.ua

YAENUTb PELLEHNIO Npy-
KNaaHblX 3ajady, a He
TaKuxX, Kak, Hanpumep,
opraHuzaumst guHamum-
4yeCKNx MacCuBOB, B3a-
MMogencTeme c orne-
pPaunMoOHHONA CUcTeMOn
VAN peanusauua ane-
MEHTOB MONb30BaTefb-
CKOro mHrepdeica.

WNamepremoe
HanpsXxenne .-
— ¥

Komnapatop .
e B renedon

dopmuporaTens .
CTyneHuaroro

curHana VA3 Tenedhona

MepBoHayanbHO
cpeacTtsa pas3paboTku
IMPUAOXEHNA U anneToB Java bbiniM co3paHbl Gup-
Mol Sun Microsystems n [0 cux Nop OHW NONb3y-
I0TCA nonynsapHocCTbio. B cetn Internet no appecy
http://java.sun.com Bbli MOXeTe OGecnnarHO nMosy-
4T Habop Java Development Kit (JDK).

Ilna annapatHOro pelweHus 3ToN 3aaayv npeg-
rnonaraetcsa cneaywouias cxema (puc.1):

MpuemMHukoM wuvHpOPMaUMM  MOXET CAYXUTb
TECTUPYEMOE YCTPOUCTBO.

MUCTOYHUKOM nHPOpMaUUM MOXeT ObiTb, B NPUH-
uune, Bce, 4TO yrogHo. Heobxoaumo, 4Tobbl n3me-
psiemas BenuunHa morna ObiTb npeodpas3osaHa B
HanpsikeHve.

UnTepdeinc, 8 naHHOM cnyvae, aBnseTca npeob-
pasoBaTesieM HarnpsXeHUs B CUrHain, npuHMMaeMsli
MOBUNLHLIM TenedOHOM Yyepes KaHan CBA3N.

Buibop annapaTHbIX CpPeacTB [OOBONbHO 6onb-
LWOMN.

B xayecrtBe MHTepdenca

MOXHO MCNOoAbL30BAaTh:

1. Undpo-ananoroseit npeobpasosartens (LIAM).

2. AHanoro-undporoin npeobpasoBarens (ALM).
3T0 MOXET ObiTb CaMOCTOSITENIbHOE YCTPOACTBO.
Hanpumep, mnkpocxema (K572MB1,2 n ap.) n npe-
obpasoBaTesnib NapanaenbHoOro Koga B nocreposa-
TenbHbIN C JanbHenwen nepenaden curHana B
MoBuUnLHBIW  TenepoH. BoamoxHa annapaTHo-
nporpamMmMHas peanusauus AUMN. CTpykTypHas cxema
3TOro pelleHust n3obpaxerHa Ha puc.2.

Paboraer 310 Tak. [porpamma B TenedoHe,
yripasasiowas npoueccoM U3MepeHuit, nocbinaeTt
UMMyNbChbl. 3T UMNYNLChI NOCTYNAIOT B GOPMUPO-
BaTenb CTyneH4yaToro curHana. Kaxagbii MMnynbec
nobGaBnAeT CTyNeHbKy MOCTOSHHON BENYUHbI
CTyneHyaTblhi CUrHan, u U3MepsemMoe HanpsxeHue
nocTynaiT B kOMNapaTop. Kak Tonbko OHY ypaBHU-
BalOTCH, BbIXO4, KOMNapaTtopa MeHsieT CBoe COCTOos-
HUe, n 3TOT curHan noctynaetr B tenedoH. Takum
ob6pa3om, nporpamma, CunTasi KONMHEeCTBO UMMYJib-
COB U YMHOXas €rc Ha BefVYUHY CTYNeHbKW, nony-
yaeT pes3ynbTaT U3MepeHus.

3. [peobpasoBaTtens
(MH4Y)

4. MNpeobpasoBaTeNb HANPSXeHNe - KoNKU4ecTBO
UMMyNbCOB 1 T.N.
Kanan cBAsun

«BoTY3>.

HanNpaxeHne-4acrora

— nposoga, MK nopt, rapuutypa,

Mpu HanucaHuu CTaTbu MUCMOAB30BASINCH MaTe-
pvansl canTa http://ru.sun.com/java/
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AHkeTa yuTtaTtens
XypHana "Paguoamartop”

OTBeThI Ha BONPOCHI NOMOIYT CAEeNaThk Hall XypHan Haubonee oTBevaiowmum Bawmm Tpe6osannam

Cambie nogpo6Hsie 1 KOHCTDYKTHBHBIE OTBETb Mbl OBS3ATENLHO OTMETHM MTOAAPKAMM
(a5 caasm ykaxuTe moGos# yAOGHI a5 Bac 3neKTDOHHBIS i TO4TOBbI QaPec uam Tenepon).
Crnacubo 3a Baw tpya!

‘m‘gs(popuauu# ®

C yBaxeruem, pesakuma XypHana «Pagnoamarop:
OtmeTbTE CBOI BO3pacT: OT1KyAa Bbl y3Hanu

18-25 {} O cyuiecTBOBaHuMM "Paguoamaropa”:

26-35 {} OT 3HaKOMBbIX {}
36-45 {} N3 Apyrmux XypHanos {1}
46-55 {} N3 koHdepeHumit cetn MHTEPHET {}
56-70 {1} 13 NOKCKOBLIX/PENTUHTOBBIX

cepBepos MHTEPHET
3 paano- unu tenesadupa
O6pasoBaHue: 13 pO3HNYHOW/PBIHOYHOM TOProsnm

o o e g,
[FONINPRP NN

Boicluee {} N3 noceluerus BLICTABOK

H/BbiClLEe {} A ¢ HUM poc(na)

cpelnHee cneuuanbHoe {}

cpenHee {} Kaxue tembi Bbi 6b1 XoTenu ysuaerts

B XypHane, HO noka ux HeT?

Mpodeccus, pon AearenbHOCTN:
YacTHbllA NpeanpuHUMarens
PykoBoauTenb BLICWIErO 3BEHA
PykosopguTens nogpasaenexHns
AuctpubbloTop
Mpenogasatens

[Mpoaasey,

NHxeHep

Pa6ouuii

MeHcuonep

CryoeHt

HT0 KaTeropuyecku He HpaButca? Mouemy?

OTmeTbTe Hanbonee MHTEpPECHbIe s Bac pyopuku:

Ayano-snpeo {}

3NEeKTPOHMKA U KOMMbIOTEP {} 3HaT M 0 HeMm Bawum 3sHakomblie?
KB+YKB {} Kak orasbiBalorca?
TenekoMMyHUKaLMn {}

Kakou us YeTbipex BapuaHTOoB UafaaHued

Bbl CYUTaETe NPEeANOYTUTENbHBIM: Baw no6umbiit aBTOp

48 cTpaHuy Ha Bymare

NOBLILIEHHOIC KavecTsa (0 CeTHOR) {} Kakoit xypHan cuntaeTte cerogHa Hanbonee nHrepec-
64 cTpaHuubl Ha CTaHAAPTHOW (ra3eTHo) HbIM ANs Bac

HymMare npu HEU3MEHHOM LieHe {} Pagioamartop {}
64 cTpaHuubl Ha GymMare rnosbILLEHHOro Paguo {}
Ka4yecTsa NpwW nOBbIWEHHOH Ha 1/3 ueHe {} Pagmnonioburenb {}
100 cTpaHuu, Ha CTaHAAPTHOM (ra3eTHon) Paanoxo66u {}
Bymare npy noBbilLeHHON Ha 1/3 LeHe {} Apyroi

TpeGoBaHua Kk aBTOpamM No 0HOPMAEHUIO MATEPUAIOB B XXypHan «Paguoamatop»

MpuHUMAIOTCA K NevaTn aBTOPCKUE OPUFMHANIBHBIE MaTepumarbl, KOTOPLIE HEe NMEevaTaniCb B APYTVX W3LAHUAX U He
66 OTNPaBAEHbI OAHOBPEMEHHO B HECKOSMBLKO Pa3/IMUHbIX M3OAHWA,

B Hauane cTaTbi AaeTCs aHHOTaLMs, OTAENEHHAn OT TeKCcTa. B Hell ykaasbiBaloTCs KpaTkoe COAEpXaHVe, OTAMYUTENb-
Hble OCOBEHHOCTU, IPUBNeKaTeNbHbIE CTOPOHbI U BO3MOXHbLIE HEAOCTaTKU. B CTaThsiX, ONUCHIBAOLLMNX KOHCTPYKUWIO DYHK-
LMOHMPYIOWEro YCTPOWCTBA,00a3aTenNbHO NPUBCAUTL OCHOBHBIE NMApaMeTpPbl CXeMbl, TakMe, kak NoTpednsemMas u noneaHas
MOLLHOCTb, paboyast 4acToTa,nonoca NponyCcKaHus, AnanasoH 4acToT, YyBCTBUTENLHOCTb U T.1.

CraTe MOXHO NMpUCbINaTb B ABYX BapUaHTax: Hane4yaTaHHbIe HA MalUMHKEe MAM pacneyaTaHHLie Ha npuHTEpEe U B
3NEeKTPOHHOM BuAae (HabpaHHble Ha KOMMbloTepe B NI0GOM TEKCTOBOM peaakTope ans DOS unn Windows IBM PC).

PUCYHKM KOHCTPYKUMIA,CXEM M MEeYaTHbIX MiaT,a Takke Tabanupl CAeayeT BbiMOAHATL Ha OTAE/bHbLIX AMCTaxX BHE TeKC-
Ta cratbu. Ha 060poTe Kaxzaoro nucta NoAnUCLIBAETCH HOMEP PUCYHKA MM Tabnuubl, HasBaHue cTaTb M daMuus
asTopa. Mp1 BHINOSHEHUWU CXeM,4epTexeit n rpadukoB Ha4yepTaHUe, PACroNOXeHne N 0603HAYEHNE 3N1EeMEHTOB MPOoU3-
BOOAT C yyeToM Tpebosanuin ECKI.

PUCYHKY NMPUHWMMAIOTCS B 3NIEKTPOHHOM BUJIE. B 971€KTPOHHOM BUAE PUCYHKM BbINOAHAIOTCA B MI0GOM U3 rpadmueckux
pPeaakTopos.
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”cK‘rB”

AO3T “POKC”
Ykpamra, 03148, rKnes-148,
yn. I. Koemoca, 2b, 0¢.303
7/¢ (044) 407-37-77, 407-20-77, 403-30-68
e-mail: pks@roks.com.ua
http://www.roks.com.ua
CnyTHukoBOE, 3pUupHOE, KabenbHoe TB.
MHorokaHaneHble (g0 200 kaHanoB)
undposble CUCTEMBI C UHTENPUPOBAHHOM
cMCTEMOM ycnosHoro gocryna MUTPUC,
MMDS,. TeneBusnoHHble U umndposbLie
paguopenetitble nuHuKM. Mogynstopet HM,
QPSK,QAM 70MIu, RF,L-BAND. CnyTHMKO-
BbIM MHTEPHET. OXpaHHas curHanusaums,
BuaecHabnaeHne. JIMUEH3NS roc. KoM.
YKpawHbl 0 CTPOUTENLCTBY U apXUTEKTYpe
AAT.768042 o1 15.04.2004r.

HN® «Bnankon»
Ykpanra, 02099, Kues, yn. 3powysansra, 6
1. 567-74-30, 567-83-68,
pakc 566-61-66
e-mailv cb@vidikon.kiev.ua
http://www.vidikon kiev.ua
Pa3pab0oTKa, NPOM3BOACTBO, poaaxa Ans
KTB ycunuteneit AOMOBbIX U
MarmcTpanbHelX, GUABTPOB U N30NATOPOB,
oTseTBUTENEN MarmcTpanbHbiXx 1 pPa3beEMOB,
FOMOBHbIX CTAHLUUA U MOAYASTOPOB.

“BUCAT” CKB

Yepauna, 03115, r.Kues, yn.Cearowmnrckan,34,

17/ (044) 403-08-03, ten. 452-59-67, 452-32-34
e-mail: visat@ikiev.ua http.//www.visatUA.com
CnyTHukoBoOe, kabensHoe, paauopeneisoe
1,5...42 Ty, MUTPUC, MMDS-
obopygosanve. MB,IMB,FM nepepatunkn,
Ka6ensHble cTaHumu BLANKOM. Basosbie
aHTenHbl DECT; PPC; 2,4 Tu; MMDS
16dBi; GSM,AMB 1 kB1. CBY mogynu:
reTepoaunHbl, cmecuTenu, MUY, yc.
MOLLHOCTU, NPUEMHNKI, NepenaTymku.
NpoekTupoBaHMe U AULEHINOHHBIN MOHTaX
TB ceTeit. CnyTHUKOBbIR MHTEPHET.

“Bﬂaﬂ+”

Ykpanna,03148, r. Kues, np.50-ner Oxrabps, 1A,
0.6, T1/P (044) 407-20-14, 1. 407-05-35,

1. 407-55-10, 403-33-37

e-mail: iad@vplus kiev.ua hito://www.vlad.com.uo

Od. npeact. dupm ABE Elettronika-AEV-
CO.EI-ELGA-Elenos,ANDREW. TB u PB
TPAH3UCTOPHbLIE ¥ NAMMOBbLIE NepeaaTynku,
paancpenenHble KUK, CTYAUIHOE
060pyaoOBaHue, aHTEHHO-GUAePHbIE TPAKThI,
MoAepHM3aums U pemoHT TB
nepepatynkoB. Mnaexbie aTTeHaTopbl Anst
kabenbHoro TB ¢upmbl AB. M3rotosneHune
W MOHTaXMNeyaTHbIX nnar.

Ykpauna, 83004, r. Joreux,

yn. Yruseposrerckas, 112,

/¢ {062) 381-81-85, 381-87-53, 381-98-03,
e-mail: betatvcom@dptm.donetsk.ua
hitp://www.betatvcom.dn.ua

Mpoun3BOACTBO CepTUPULMPOBAHHOIO
obopygosanusa: 'C gna KTB,ontuyeckne
nepegatinkni310 v 1550 um; TB
nepepatymku 1,10,100 BT,cuctemnl
MMDS, MUTPUC; tindpoeoe TB,
mopynatopsl DVB-T,DVB-C,DVB-S;
Undporobie PPC E1,4E1,E2,16E1; Pagno
Ethernet;

WamepnT. npnbopsi

AvanasoHa 5-12000 Mru.

Ykpauna, 03056,

r.Kues, nep. Mnaycrpmanskoii, 2

ren. (044) 241-67-41, 1/¢ (044} 241-66-68,
e-mail: ratek@forsat.kiev.ua

CnyTtHukoBoe, 3pupHoe, kabensHoe TB.
pov3BOACTBO PaanoNynbTOB, yCUANTENEN,
oTBETBUTENE, MOAYAATOPOR, GUNLTPOB.
MNporpammuoe obecnevenne uMbPOBLIX
npuemumnkos. CNyTHUKOBLIA UHTEPHET.

Crponr Okpeiin

Ykpanra, 01135, r.Kves, yn.Peuras, 3,
.{044) 238-60-94, 238-61-31 ¢.238-61-32.
e-mail: sale@strong.com.ua
MpencraButensCcTBO Strong B cTpaHax
CHI'. O6opyaoeaHue CNyTHUKOBOTO
TeneBUAeHus,

XKKU-Tenesnsopsbl, NNasMeHHbIE NaHenu.
[poaaxa, cepBUC, Tex. NOAAEPXKa.

Ykpaura, 79022, r. Jlsos, yn.lopogouska, 174,
7/ (032} 245-19-77, {067) 371-01-77,

295-52-67, 68

e-mail: kudi@kudi.comua  hifo;//www.kudi.com.uva
Lindposoe cnyTHMKoBOE, kabensHoe,
acdupHoe TB,MPEG-4 . OnTtoBast 1
PO3HMYHARA npoaaxa. CuctemMbl U Usgenus
CcOBCTBEHHOrO U UMNOPTHOIo
npon3BOACTEA.

INEKTPOHHBIE KOMITOHEHTbI”
“MnavaH-Yxpauda”

Yipanra, 03062, r.Kues, yn.Yucraxosckas, 2, op. 18
1. 494-37-92, 494-37-93, 494-37-94, $.400-20-88,
e-mail: platon@platan.kiev.va
[Mocraeka BCex BULAOB 3J1. KOMIMOHEHTOB
ANS aHanoroson, uMdpoBOA U CUNOBOI
3NEeKTPOHUKU, NAaCCUBHBLIE KOMMOHEHTbI
EPCOS, BOURNS, MURATA. LLinpokui
BbIOOD AAaTYMKOB AABMEHUA, TOKa, neMnepa-
Typbl, MArHUTHOTO OIS, BAAXHOCTH, rasa,
YPOBHS XUAKOCTM U Ap. MocTaska
VI3MEPUTESIbHOTO 1 Masi/IbHOro
o6opyaoBanusg, kopnycos ans P3A.

“PeTpo”
Yxpanra, 18036, r.Hepxacce, a/s 3502
1. (067) 470-15-20  e-mail: yury@ck.ukrtel.net
KYNMO. KongeHcatopsl K15,KBW,K40Y-9,
K7211-6,K42,MBIrO, BakyymHble. Jlamnbl [,
T, TK,FC,TY, M, 5L, 6)X,6K,6H,6MN,6C,6D,
6X. ManeTHble nepekno4aTenu,
nMa3MepuTensHbie NpUbopb! {FONOBKN) K
Zpyrve paguoaeTtanu.

RCS Components
Yekpaura, 03150, yn. MNpencnasurckas, 12
7. (044) 201-04-26, 201-04-27, $.201-04-29
e-mail- rcs1@rcs .relccom
www.rcscomponents.kiev.ua
Cxknap S/TIEKTPOHHBIX KOMMNOHEHTOB B
Kuese. lNpsmMble NocTaBkn OT
APOU3BOANTENEN.

00 “PTIK”
Yipanna, 03035, r.Kves, yn. Ypuuxoro, 32, o¢.1
¢f 044) 520-04-77 mrorokarHansHbii
e-mail:cov@rainbow.com.ua
http.//www.rainbow.com.ua
htto.//www.rtcs.ru
OdunumansHblil AUCTPUBLIOTOP Ha Ykpauke
ATMEL, MAXIM/DALLAS, INTERNATIONAL
RECTIFIER, NATIONAL SEMICONDUCTOR,

o]
(@]
oo
%g

Yxpanna, 02094, r. Kues, yn. Kpakosckas, 36/10.
7. (044} 296-24-00 [mnorox.), T/ 296-24-10
e-mail: info@sea.com.ua,

http://www.sea.com.va

3NeKTPOHHbLIE KOMMOHEHTEI,
unamepuTenbHble ﬂpl’l60pb|, nasinbHOE
obopynosaHue.

Hikc enekTpoHIKC
Yikpanna,02002, r. Kues, yn. Paucsi Oxunrodi, 7,
1 s1ax, 7/¢ 516-85-13 ,516-40-56, 516-59-50,
541-04-56, e-mail- chip@nics.kiev.va
KoMreKkcHble NOCTaBku 3NEKTPOHHBLIX
KOMMNOHeHTOB. Bonee 20 ToiC.
HauMeHOBaHWA CO CBOEro cknaaa:
Analog Devices, Atmel, Maxim, Motorola,
Philips, Texas instruments,
STMicroelectronics, International Rectifier,
Power-One, PEAK Electronics, Meanwell,
TRACO, Powertip.

“lporpeccuBnble TexHonornmn”
{necars neT Ha poirke YkpanHsi)
yi. M. Koutoburickoro, 6, opmc 10, Kues, 01030
7. (044) 238-60-60 [mHoroxan.),
¢. {044) 238-60-61
e-mail: sales@progtech.kiev.ua
Od. auctpubsioTop 1 aunep: INFINEON,
ANALOG DEVICES,ZARLINK,EUPEC,STM, TYCO
AMP, MICRONAS, INTERSIL, AGILENT,FUJITSU,
M/A-COM,NEC,EPSON, CALEX, FILTRAN. PULSE,
HALO # ap. JIMHMM NOBEPXHOCTHOIO MOHTAXA
TYCO QUAD.

MACTAK NAOC
Ykpaura, 04080, r. Knes, yn. Mexuropckas, 83,
op. 804, 7. 044) 537-63-22, ¢. 537-63-26
e-mail: info@mastak-ukraine.kiev.ua,
htto.//www.mastak-ukraine kiev.ua
MocTaBka 3NeKTPOHHBIX KOMMOHEHTOB Xilinx,
Atmel, Grenoble, TI| BB, TI-RFID, IRF,AD,
Micron, NEC, Maxim/Dallas, IDT, Altera,AT.
PerucTpauust U noaaepxka npoekTos,
rnbxue yCAoBUS OnnaTbl, UHAMBUAYA.
noAxoA.

000 “PAANOMAH”
Yepaura, 02068, r. Kues, yn. Ypnosckan, 12
(Xapsroackmi maccns, cr. metpo “[lozHsku”)
1. {044} 390-94-14 (mHoroxaransHsisi)
e-mail: sales@radioman.com.ua
htip.//www.radiorman.com.va
Po3HuuHaa TOProBnst 3NeKTPOHHLIMU 1
3NEKTPOMEXAHNYECKMMU KOMIMOKEHTaMMU.
10000 HanMeHOBaHWUI aKTUBHbBIX U MacCUs-
HbIX KOMTOHEHTOB, ONTO3NEKTPOHMKA, KOH-
HEKTOPbI, KOHCTPYKTUBHbLIE 3MIEMEHTDI,
VHCTPYMEHT, MaTepnanbl 1 MHOTOe Apyroe.
MNocTtaskn no xatancram Komnan,Spoerle,
Schukat, Farnell,RS Components, Schuricht.
Kaccosble yeku, HanoroobnoxeHne Ha
0OBLLMX OCHOBaHMAX.

Yipaiva, 01033, Kuis-33, a/c 942,
yi. Kunarcexas, 29, 1. (044) 492-88-52 {mrorokan] ,
287-5281, 287-22-62, ¢.287-36-68,
info@vdmais.kiev.ua  http://www.vdmais.kiev.ua
En. KOMMOHEHTU,CNCTEMU
NpOMaBTOMATUKW, UBMEPUTENBHBIE
npubopbl, WKkadu 1M Koprnyca,
obopynoBatne SMT, uarotosnexme
nevartHblx nnart. JuctpubbioTop: Agilent
Tehnologies, AIM,ANALOG DEVICES,ASTEC
POWER, Cotco,DDC,ELECTROLUBE,
ESSEMTEC, FILTRAN, GEYER ELECTRONIC,
IDT,Hameg, HARTING, KINGBRIGHT, Kroy,
LAPPKABEL, LPFK,MURATA, PACE,RECOM,
Rittal, Rohm, SAMSUNG, Siemens, SCHROFF,
Technoprint, TEMEX, Tyco Electronicx,
VISION, WAVECOM, WHITE ELECTRONIC,
Z-WORLD.

Yipaura, r. Knes, yn. b. Xmensrmuxoro, 52 b, 0312
7/ (044) 461-79-90, 239-73-23

e-mail: office@elecom.kiev.ua
http.//www.elecom.kiev.va

MocTaBku nioBbIX 3/1.KOMMOHEHTOB OT 3600
nocTaBLwmKoB, Gonee 60 MAH.
HaumeHoBaHWIA. Mouck 0coBo peakux,
TPYAHOAOCTYNHbLIX U CHATbIX C
NPOV3BOACTBA 3NEKTPOHHbBIX KOMNOHEHTOB.

“TPMOA”
Yxpanna, 03194, r. Kues-194, yn. 3ogunx , 24
7/ (044) 405-22-22, 405-00-99
e-mail:  ur@friod.kiev.va
htto.//www.triod kiev.ua
Pagnonamnsl naneydukossie 64..,6H..,6M..,
6X..,6C..,ap. reHepaTopHsie namnbl IM,CN,
™, TMW,TY,IK,TC,ap. TupatpoHbl TTWU, TP,
MarHeTPOHb, NaMmnbl Geryuiein BonHkbL,
K/MCTPOHBI, pa3pagHukn, 3V, Tymbnepa
A3P,A3CIK,xoHTakTopl TKC,TKA, AMP,
ANEKTPOHHO-Ny4EBLIE TPYOKN,
KoHAaeHcaTops! K15-11,K15Y-2,CBY-
TpaHaucTopbl. Mapantua. Jloctaska.
Ckuaxu. lNpopaxa n 3akynka.
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'BUSMUTHBIE KAPTOYKM

000 “Ouckon”
Yxkpaura, 83008, r. Loreuk, yn. Ymosa, 1
7/ (062) 385-49-09, (062} 385-48-68
e-mail-discon@discon.com.va
http://www.discon.com.va
Mocraska an. KOMMOHEeHTOB (CHI, uMnopT)
Cco cknana. Becerga B Hanuyun CM3-19,
CMs5-22,A0T127,A0T128,A0T101.
MNbe3ousnyyaTenu U 3BOHKW.
CTeknoTekcTonuT $HOobrMPOBaKHLIA OAHO-
U ABYXCTOPOHHWIA. TpaHCchOpMaTOopsi,
KOpNyca u akKyMynsiTopbl,

Y “WAPT”
Ykpanra, 01010, r. Kues-10, o/s 85
7/ 223-31-64, 531-79-59, 235-09-93
e-mail: nasnaga@jkiev.ua, http;//wwwi.shart kiev.ua
fpogaxa ,nokynka : Pagmonamnbl 6H,6X,
W,TM,TMWU,TY,TK,T'C, Tupatponsl TTU, TP,
MarH1TpOHbI, KNUCTPOHLL, IBB. CBY
TpaHaucTopel. KoHgeHcaTopsl K-52,K-53.
PaavopeTtan OTEYECTBEHHbIX U
3apybexHbix npounssoguTenein. Jlocraska,
rapaHTus.

\|

000 “®Dunyp AnekTpuk, Jivg”
Ykpauna, 03037, r. Kues, a/a180,
yn. M. Kpusoroca, 2A, 7 stax
7. (044j249-34-06 (mHoroxaranshe), 248-89-04,
pakc 249-34-77
e-maikasin@filurkiev.ua  hitp:/ /www.filurnet
SﬂeKTpOHHble KgMﬂOHeHTbI OT BeayLmnx
npoussoautenen co scero mmpa. Co
CKilana v nofg 3akas. Cneu,maanble LEeHbI
Ang NOCTOsIHHBIX nokynarteneii. Jloctaska.

000 “UukomTex”
Ykpauna, 04050, r. Kues, yn. Jlepmontosckas, 4
7. [044) 483-37-85, 483-98-94 ,
483-36-41, 489-01-65,
. [044) 461-92-45, 483-38-14
e-mail: eletech@incomtech.com.ua htto.//www.
incomtech.com.ua
LLIMpOKUIA aCCOPTUMEHT 3NEKTPOHHBIX U
3NEKTPOMEXAHNYECKUX KOMMOHEHTOB, a
TaKkKe KOHCTPYKTMBOB. NpsAMbie MocTaBku
OT KPYMHENLUNX MUPOBbLIX
npoussoguTenen. JOCTynk Npoaykumm
6onee 250 ¢upM. Jliobas ceHcopuxa.
CBY-KOMMOHEHTH! U MaTepuansl. BonbLwoi
Knag.

o]

Komnauua “MOCT>”
Ykpaunra, r. Kues, yn. Imeipy, 11 «. 49
7. (044) 577-05-34
e-mail: info@most-va.com
http;//www.most-ua.com
[MocTaBka WMPOKOro CnexkTpa aAeKTPOHHbIX
KOMIOHEHTOB MUPOBbLIX NPOU3BOAUTENEN
1 npoussoguteneh ctpad CHI.

000 “JIIOBKOM”
Ykpauna, 03035, r. Kues,
yn. Conomerickasn, 1, o¢p. 205-211
7/ (044) 496-59-08 {mroroxan.), 248-80-48,
248-81-17, 245-27-75
e-mail: dep_sales@lubcom.kiev.va
[MocTaBk 3n. KOMMNOHEHTOB - aKTUBHBLIE U
naccusHbIe, UMITOPTHOIO ¢
OTe4yeCTBEHHOro Npon3BOACTBA. Co CcKnaga
1 nopa, 3akas. MHbOopMaumoHHast
fIOAOEPXKA, TMBKNE LieHb!, UHANBUAYbHbI
noaxog.

GRAND Electronic
Ykpauna, 03124, r. Kues,
6yn. Msawna Jlence, 8
1/ (044) 239-96-06 (muoroxar), 495-29-19
e-mail: info@grandelectronic.com;
http://www.grandelectronic.com
[MOCTaBKN aKTUBHBIX U MACCUBHLIX P/3
KOMIMOHEHTOB, B T.4. SMD. Co cknaga n
nop, 3akas AD, Agilent, AMD, Atmel, Burr-
Brown, [R, [ntersil, Dallas, Infineon, STM,
Motorola, MAXIM, ONS, Samsung, Texas
Instr., Vishay, Intel, Fairchild, Alliance, Philips.
AC/DC n DC/DC Franmar, Peak, Power
One. OnbiTHble 06pasubl U OTAaA04HbIE
cpeacTea.
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Komnnekc “Apocnas”

Yekpauna, r. Kues,

yn. Apocnasos Ban, 28

/¢ (044) 234-02-50, 235-21-58

235-04-91, 278-36-76
e-mail-ic@mgk-yaroslav.com.va
NOCTABKAD/IEKTPOHHbLIX KOMMOHEHTOB,
B/IOKOB N MOAYJIEN.

MNpoun3BoacTBEHHbIE 1 PEMOHTHble. Co
cknaga v nog 3akas. WWvpokunit
accoptument AC/DC,DBC/DC,DC/AC
WUCTOYHUKOB MUTAHURA, INEKTPOHHbIE Ha60pbl
MACTEP KUT

000 “HbIO-NAPUC”
kpanra, 03055, r. Kues,

npocn. [Mo6eas, 30, k. 72

7/ 241-95-88, 1. 241-95-87, 241-95-89

e-mail: wb@newparis.kiev.ua
http://www.paris.kiev.va

Pasvembl, coeauHuTenm, kabenbHas
NpoayKums, cetesoe 06opyaoBaHne GUPMbI
Planet, renedoHHbie pazbems u
aKceccyapsl, BLIKO4arenu n
nepeknoyarenu, kKopobda, BoKCbl, KPOCCHI,
MHCTPYMEHT.

Ykpaura, , r. 3anopoxve, a/s 61

np. Jlennna, 152, [nesoe «kpwino}, op. 309

/¢ (061) 220-94-11, 1 220-94-22

e-mail: venzhik@comint.net
http://www.elcom.zp.va

3. KOMIMOHEHTbl OTEYECTBEHHOrO U
VMNOOPTHOMO NPOM3BOACTBA CC CKJaaa v
noA 3akas. Creu. LeHbl AN NOCTOAHHBIX
nokynarenen. [loctaBka Nno4Ton.
Mpoayxums B 06nactv NpoBoOHOM CBS3MW,
3NEKTPOHUKU 1 KOMMYHMKALIMA.
Pa3paboTtka u BHegpeHue.

TOB “Bpus ATH”
Ykpauna, r. Kues, yn. [lyrosa, 16
1. (044} 599-32-32, 599-46-01, 458-02-76
e-mail: briz@nbi.com.uva
Paauonamnsl 611, 6K, 6H,6C, reHepatopHbie
M, TC,TY,TMWU,TK,TM, Tupatponsl TP, TIW,
MarHeTPOHBbI, KIMCTPOHbI, PaspagHuku, b3y,
nNnamnbl Berywen BonHel. [poBepka n
nepenposepka. 3akyrnka U npogaxa.

Ykpaura, !!I!!!!, r. Eues,

np-1 50-netus Oxtabps, 11/19,

(044] 276-98-86, 578-26-20,

e-mail: makdim2@mail.ru

www.makdim.com.va

MpunobpeTtaem u peanuayem
reHepatopHslie namnsi: U, TC,IY,IMW,TK,
KNNCTPOHbI, MarHeTpoHrsl, IBB. JocTaska,
rapaHTus.

000 “Texnporpecc”
Ykpauna, 04070, r. Kues,
yn. Carasigaynoro, 8/10,
mutepa A’ o¢. 38
7/ (044) 494-21-50, 494-21-51, 494-21-52
e-mail: info@tpss.com.ua,
http://www.tpss.com.ua
WMMNOpTHBIE pa3bemsl, KNeMHVKU, THe3a,
NaHeNbKN, NepeKniovaTenu, nepexogHKn.
XKW, akTUBHbIE KOMIMOHEHTBI, BNOKMN
nutaHus. BecnnatHan A0CTaBKa no
YKpauHe.

000 "Pensnons Anbtepa”

Ykpawnna, 03680, r. Kues,

Gynssap Usana Nlence, 4

/¢ (044) 454-06-81, 454-06-82,

e-mail: rele@relpol-altera.com,
www.relpol-altera.com

Jinaep cpean npousBogutesnen
SNEKTPOMArHUTHLIX pene,KOHTaKIopPos,
TBEPAOTENbHLIX pene,
ANEKTPOMEXaHNYECKNX
pene,nporpaMmmpyeMblx pene,pene
BPEMEHW, UCTOYHWKOB NMUTAHUS.

000 “PEKOH”
Ykpauna, 03037, r. Kues,

yn. M. Kpusoroca, 21, op.40

/¢ {044) 490-92-50 (mrorox.), 249-37-21,
e-mail: rekon@rekon.kiev.va
http.//www.rekon.kiev.ua

MocTtaBkn SNEeKTPOHHBIX KOMINOHEHTOB.
Mmbxne LeHbt, KOHCYNbTALIUMK, 4OCTaBKA.

HMKN “Texekcno”
Ykpauna, 79057, r. Jlbsos,
yn. Antorosusa, 112
(0322) 95-21-65, 95-39-48,
e-mail: techexpo@infocom lviv.ua,
techexpo@Mviv.gu.net
MocTaBkM €NEeKTPOHHMX KOMMOHEHT B
3apy6 XHOro Ta B TYMIHAHOIO BUPOBHUUT-
Ba. [NasnsHe obnapHaHHs, akcecyapun Ta
HCTPYMEHT. TexHonor yHe obnagHaHHN.
KOHTpOneHO-BUM ploBanbHa TexH xa. Apy-
KOBaH nnaTu.

000 «CepNan»
Yxpaura, Knes, 6yn. U. Jlence, 8
(044) 594-29-25, 454-13-02, 454-11-00
e-mail: cerpan@cerpan.kiev.ua
www. cerpan.kiev.ua
Mpepnaraem co cknaga n nopg, 3akas:
pasbembl 2PM, CLIP,LLIP u gp.
KoHAeHCaTopb!, MUKPOCXeMbI, PE3UCTOPbI,
npefoxpaHnTenu, AMoap!, pesae u apyrue
PaaNOKOMMOHEHThI.

000 «mpag»
Yxpauna, 04112, r. Kues, yn. LLlyrosa, 9 1/¢
(044) 490-2195, 490-21-94,
495-21-09, 495-21-10
e-mail: imrad@imrad.kiev.ua,
http://www.imrad kiev.ua
BbiCOKOKa4E€CTBEHHbIE MMMOPTHbIE
SNEeKTPOHHbIE KOMNOHEHTb! 415t
pa3paboTku, NPOU3BOACTBA U PEMOHTA
SﬂeKTpOHHOp'I TexXHUKN CO Cknaga

w
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000 “KOMUC”
Ykpaina, 03150, r. Kues,
np. Kpacrossesgrsii, 130
T/ 525-19-4],
524-03-87 ,
e-mail: gold_s2004@ukr.net
KomnnekcHbie MoCTaBku BCEX B1OOB
OTEYECTBEHHbLIX 3J1. KOMIMOHEHTOB CO CKaga
B Knese. lNocTaBka MMnopTa nog 3akas.
Cneu.. UeHbl 4NA NOCTOAHHbBIX KNUEHTOB.

HTU “€BPOKOHTAKT”
Ykpaina, 03150, m. Kuis,
syn. umuniposa, 5,

7. (044) 284-39-47 ¢.289-73-22

e-mail: info@eurocontact.kiev.va
htip://www.eurocontact.kiev.ua

ONTOB NOCTABKU €/1. KOMNOHEHT B
HO3EMHOro B pobH. MNam’aTe, nor ka,

M Kponpouecopu,

CXeMWN 3B’A3KY,CUJIOB ,ANCKPETH ,
aHanoroB KOoMNoHeHTHU, HBY komnoHeHTH,
KOMNOHEeHTU

Anst ONITOBONOKOHHOIO SB,RSKy 3 Ccknapy T1a
Ha 3aMOBJ/IEHHSA.

“CUM-MAKC”
Ykpausa, r. Knes,
np. flecros, 39 A, 2 stax
/¢ 516-18-93, 568-09-91
e-mail: simmaks@softhome.net,
simmaks@chat.ru,

http://www.simmaks.com.va

eHepaTopHble namnsl:

ry,rn,IC,rK,FMW, TP, TC U, B, B, K, MU, YB,
PP u ap. Bocraeka.

000 “Papap”
Ykpaura, 61058, r. Xapskos
(ans nucem a/s 8864)
yn. Hawunesckoro, 20 fcr. m. “Hayuras”)
r. {0572) 705-31-80,
pakc (057) 715-71-55
e-mail: radio@radar.org.va
PaanoanemeHTsl B LULMPOKOM
aCCOPTUMEHTE B HANU4MW Ha cknage:
MWKPOCXEMBbI, TRAH3UCTOP, AUOAbI,
PEe3nCTOPbI, KOHAEHCATOPb!, 3IEMEHTbI
WHOUK3LUMN, Pa3beMbl, YCTAHOBOUYHLIE
W3AeNUs 1 MHOTOe gpyroe.
Bo3MoOXHa AOCTaBKa NOYTOM U KypbepoM.
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Yxpauna, 04211, Ykpanura, 03113, r. Kues, Ykpaurna, 04136, r. Kues,
Kues-211,a/9 97 yn. Apyxxoscxas, 10, o¢. 711 yn. Mapwana Ipeuxo, 7
yn. Croscxas, 20 1. (044) 503-33-23, 599-75-50, 8 (050} 462-13-42 1/ (044) 502-03-24, 502-03-25
/b (044) 501-93-44, e-mail: andrey@olv.com.ua, andrey@oe.net.ua e-mail: info@ics-tech.kiev.ua
331-11-04, (050} 447-39-12 http.//www.olv.comua  www.oe.netua http.//www.ics-tech.kiev.ua
e-mail: kiev@dacpol.com Kopnyca nnactukoBble gns P3A, PaspaboTtka 1 npov3BOACTBO CPEACTB
http://www.dacpol.com KacceTHuubl. [neHouHble Ki1aBuaTypbl. apTOMaTU3aUMN: NPOMBILLNEHHbIE
BCE 419 CUNIOBOW SNEKTPOHUKNA. Ka6enbHO-NpoBOAHUKOBAS NMPOAYKLUMS. KOHTPONNEepbl, MOAYNN BBOAA U BbIBOAA
Auoast, Tpuctopsl, [IGBT moaynu, CUrHanoB, NMaHenn uHauKauuu, GNoku
KOHAEHCATOPb!, BEHTUNATOPSI, AATHNKKA TOKA nuTanms. PaspaboTka aneKTPOHHON
W HanNpsXeHus, oxnaguteny, TEXHWKN Ha 3aKas3.
TpaHchopMaTopbl, TepMopene,
npeaoxpaHnTeny, KHOMKK, Yxpaura, 01042, 000 "PAANOKOM™
3NEKTPOTEXHUHECKOE 06OpYyAOBaHNe. r. Knes, 6-p Ooyx6er Hapogos 9, o¢.la, Burnnya, yn. 600nerus,
7. (044) 451-48-34, (0432) 53-74- 58, 657200, 657201, (050} 523-62-62,

501-12-56 fuoroxar, 1050) 440-7-56, (068) 19726 25
Yxpanra, 61045, r. Xapsxos, e-mail: office@tevalo.com.ua fadt.ocom@swfqn/lne.co'm ;

4 4 4 htto.//www.radiocom.vinnitsa.com/
yn. O. Spowa, 18, o¢. 301 http://www.tevalo.com.va PaIMOKOMIMOHEHTbI UMMOPTHOTO 1
{ana ancem: 61103, Xapexos, a\s 503} Al “Teeano YkpantHa” oduumManbHbin OTEYECTBEHHOro NPOVM3BOACTBA.
/¢ (057) 752-25-35, 343-46-29 npeacTaBuTens KoMaHui ELFA, Visaton, Kepamuueckue,3NeKTpoAnTUIecKue un
e-mail: alex@uaone.com, Keystone B Ykpaute. OcylecTtenset NIEHO4HbIE KOHOEHCATOpPbl. PeancTopsl,
http://hag@ic.kharkov.ua nocTasKy MMMoOpTHIX (0T 6onee 600 ﬂgr?g;kzgggblg:gx;{mfggsbcizynpeccopbl
PaspaboTtka K[, neyaTHble nnatel Aobon Npou3BoOaNTENen) 31eKTPOKOMMNOHEHTOB, : i ’
CNOXHOCTU, KOMITAEKTAUUS, MOHTaX, aAKYCTUYECKMX CUCTEM U PaSPAAHIAKY, CBETOAMOAL!, CBETOANOAHbIE

OUCTNEN, MUKPOCXEMbI, Pene, Pasbembl,

naika p/3 yCTPOWMCTB “nop kaoy”, 3nekTpoobopynosaHns, 06WMM 06bEMOM KNEMHUKI, [IPEOXPAHUTENN
nocTaBka P/3 KOMMIOHEHTOB CO Ck1aga accopTumMerTa 65 000 HaumeHOBaHWIA. ’ :
¥ 1o 3akas. OocTtaBka Kypbepckon Cpok noctasku 10-14 pHeir. "PACTA - paguoaeranu
no4ron. YkpauHa r.3anopoxse
/4 (061) 220-94-98 1.220-85-75
e-mail: rasta@comint.net
% ” hitp://www.comint.net/~rasta
Map.a'renbc'rao PAAMOAMATOP ~ Pagnoperanu co cknaga (3 TbiC.NO3ULWIA)
o6bsaBnaeT KOHKYPC Ha 3aMellneHne BaKkaHcum U nog 3akas. IMNopTHbie, OTe4eCTBEHbIE,
"penaxTop” ¥ "MeHeKep Mo NpoAaxam pexKsiaMHbiX C npuémkoit akasumka.

v -~ KC168A,27928,20917,'Y-10,MN-118,
miowanen , CrneLanm3vpylownxcs Ha 3/1eKTpoOHHOU U H125,TCO142. [locTaska no YkpauHe.

CXEeMOTEXHNYECKON TeMaTuke. OnroBas 3axyrka paguopeTaned.

Marasun "Conagep”

BbICOKMﬁ VPOBeHb onna‘:rbl 1 Ykpanna, r.Ogecca, cnyck Mapunecko 8
noanepxXxka " NPYXHbIM KONNEeKTNB rapaHTMpyloTca. ren. : (048)719 - 06 - 63

e-mail : sales@solder.com.ua
www.solder.com.va

KoHTtakTHbii Tenedon: 8(067) 299-77-53. ?&Qﬁ’;ﬁ:ﬁf V‘l"cggg;‘é"ﬁxoﬂgg'*“”’
Pe3sioMe HanpasnsiiTe no agpecy: ra@sea.com.ua. NPOAYKUMSA,CBETOAUOAHDIE MHAMKATOPDI,
pPasbEeMbl, KHOMKU, KNEMMHUKU, pene.
'nBkue LeHbl 4N ONTOBbLIX NOKynaTenei.

Odpiuinnuin puctpubytop ATEN B YkpaiHi
KVM-nepemukayi, komyTauiini 6noku,
USB npucTpot, xoHBepTepw, Bigeo-cnnitepu, HUBS,
Mepexesi NPUCTPOT, KOMyHIKaLiARI Bupobu Ta xabeni

Pigkokpucraniudi anda- Ceitnogioau E o6 ®
BiTHO-UMpoBI i rpadiuni B Kopnycax Ta 6e3. ;X:l:: m::ﬂ""" I:' |egralld

Aicnnei 3 nincsiTkoto Ta 6es. CaitnopioaHi 6noxu apapiimoro ocBiTaeHHA
Cemucermemm iHaukaTopu. namnu. 3aXMCTHE KOMyTaiiiHe 06naAHARER
CTPYKTYpoRaHi Kabenbni cucremu LCS

KabensHi noTxH, Kopo6a, aBToMaTHIHI nycKayi
KoMyrauiini madu i pisni akcecyapu

\\TEN

www.aten.com.ua

Posz'emu Ta 3'egHyBaui,
KIEMU, KNEMHUKM,
KOPycH, KpinneHHs
naHeni A0 MIKPOCXeM
Ta iHWi NacuBHiI
KOMnneKTyroqlf

KOMIIOHEHTH
AnA KpinneHHs

IHCTpYyMeHT
Ta akcecyapm

Knis, B . Npomucnona, 3 Hbl_o Kuis, np. epeoru, 30,k.72

n APV'C Tich (044) 285-17-33, ® ten.: 241-95-87, 241-95-89
286-25-24, 527-99-54 n APV' takc: 241-95-88

paris_ ooo@blgm:r net E-mail: newparis@newparis.kiev.ua

PA 032008



% DNeKTPOHHbIe HAaOOopbl U NPUOOPLI NOYTOM

YBaxaeMble 4MTaTenu, B 3TOM HOMepe OrnyGmMKoBaH COKPALLEHHDIA NepeveHb aNeKTPOHHLIX Habopos 1 Moaynei "MACTEP KUT™,a Takke
v3MepUTEsTbHbIX NIPUGOPOB U UHCTPYMEHTORB, KOTOPbIE Bbl MOXETE 3aKasaTh C GOCTABKOM MO NOYTE HAMOXEHHBIM MAATEXOM. Kaxabii Habop
COCTOUT U3 MEYATHOMN MNNaThi, KOMAOHEHTOB, HEOBXOAUMBIX I COOPKM YCTPOWCTBA, M MHCTPYKUMK o cBopke. Boe,4To HYXHO caenats,

370 BLIOpPaTh U3 KaTaNora 3amHTepecosasLmit Bac Habop M ¢ NMOMOLULIO NasinbHvika coBpaTh rOTOBOE YCTPOMCTBO. Ecnu BCE cobpaHo npa-
BUNBHO,YCTPOWCTBO 3apaboTaeT cpasy 6e3 nocneayiowmx HacTpoek. Ecnv B Hassanwnm Habopa cTouT oGoaHaqeHne ” MOLYNb” ,WIKN «TOTOBbIA
6n0K» 3Ha4MT,Habop He TpebyeT COOPKM 1 FOTOB K MPUMEHEHNIO. Bbi MIMEETE BOBMOXHOCTL 3aKa3aTh 3TH HABOPL, M3MEPUTENbHBIE npuGopsl,
VHCTPYMEHT U nasinbroe obopynosanne depes pegakumio, CTOMMOCTb, yKasaHHas B MPaic-icTax, He BITIOHaeT B cebn NouToBLIe pacxomsl,
YTO COCTaB/feT npu obten cymme 3akasa o1 1 40 99 rpH. — 10 rpu.,ot 100 go 199 rpH. — 15 rpH.,oT 200 a0 500 rpH. — 25 rpH.

Ons nonysenna sakasza Bam HeobxooMmo nmpucnath 3aseKy Ha MHTepecylowmii Bac Habop no appecy: MasparenbCrso «Pagnoamarop»

("MACTEP KWUT"),a/s 50,Kves-110,unaekc 03110,umnm no dakcy (044) 573-25-82. B 3anske pasbopunBo yKaxWUTe KOAOBbIN HOMED U3AENUS,
ero Hassaxue 1 Baw 06paTHbM appec. 3akas BhiChiNaeTCst HANOXEHHDIM NAATeXOoM. CPOK NOMyYeHUs 3aKasa Nno noyte 2-4 Hedenm C MOMEeH-
Ta rnonyyeHus sassku. Homep TenedoHa Ans CNpPasoK, KOHCYAbTaUMiA U odopmnerns 3aka3os: ¢ 13.00 go 18.00 no Ten. (044) 573-25-82,
e-mail: val@sea.com.ua, http://www.ra-publish.com.ua. XXgem Bawmx 3aka3os.

bonee nogpobryio nipopmaumio 10 komanexTayms HabOPQ, Ero TeXHUHECKHM XAPOKTEPHCTIKGM H POYMM AAPAMEToGM Bbl MoxeTe yanats ua karanora «MACTEP
KUT-2008scrommoctsio 25 rpu. [lo usmepurenshsim MpuEopam 1 HHCTPYMEHTAM —~ #3 KATANOros «KOHTDONBHO-HEMEPHTENbHAA annapatypar u « lasnsHoe
060PyAOBAHKEY 3UKA3AB KATANOM 10 pazgeny «Kuura-nouros (cm. crp.64).

Kop

RA0O1
RA002
RAOC4

RA0OO6
RAOO7
RAC15

RMK8017
RMK108

RMK140

RVM138

AKO59
AKO76
AKO0S5
AK157
BMO05
BMO37
BMO57
BMO70
BMO71
BM083
B8M137
BM146

HanmeHOBaHME HABOPA. . . . . .. .. iitiinnannnnananas UeHa B rpH.
Apantep K-L-nMHWW (NS aBTO C MHXEKT. ABUratenem) ror. yeip. ... ... 165
Anantep K-L-avHumn (ans 870 C WHXEKT. ABUraTenemM) Habop KOMM. . . . . . 100

PyuHoit anekTp. Tectep MS48 ¢ anexTposymMOM 151 NOMCKA CKPLITOM NPOBOAKW
B CTEHAX,3NEKTPOMArHUTHOMO N3NyNEHIsT, POBEPKU N/MY KOHAEHCATOPOB (roT.
21 o 25 TS 40
Karanor «Mactep KUT-2008». ByMaxXHas BEPCUA. . o« o c s cn v v 30
Karanor «<Mactep KWUT-2008». Mounckoesiit katanor Ha CD-R. ... ... 25
Hamuvx yTesku MeTama u yrapHoro rasa Figaro TGS3870 (0-25% HMB,CH4+0...
1000 ppm CO, noaynpoBOAHUKOBbINA} 185
3-x KaHasbHas LBETOMY3. NPUCT. C MUKPOGd. BXOAOM {Harp. ao 200 Br.
3BYKOBOI aBTOHOMHbI CUIHANM3ATOP BNRAXHOCTU W YTEYKU BOABI. .. .. ...
Kapaoke . ... ... .. ...
Yorp. ans nposepku WK nynstos Y Beex mapok. {(OT. yCTPOIACTEO)
BBbICOKOYACTOTHBIM Nbe30U3NYHaTenb
MWHMATIOPHBIN Nbe30U3ny4aTens. . . .
WndpakpacHbiit oTpaxarens . . . . .
YAbTPa3BYKOBOW NbE3I0OU3ITYHATESb.
Cymepey. nepexn. Ha SMD(220B,800Br.,perynup. nopor cpab.) rot. 6nok
Perynnpyemblit cTabunusarop Hanpskenust 1,2.. SOB/4A {roTosbiit 6;10:() L.
Yeunurens HY 22 Br (TDA2005,MOCT) ¢ pagmaropol .
YCTPONCTBO PerynmMpoBaHig NaMNHaKanueaHs (2203/3OOBT)
PerynaTop mowHocT 220B/3kBT. ... ...l oL
WudpakpacHblit 6apsep 50 M
MuKPOOHHLIR yeunuTens (roToBLIN B0K) . .
McnonsuTentHbliA 3n1eMEHT {TOTOBLIN BNOK} . .
Perynsttop MowpnocT 500 Bry220B .. ... ..
Perynsitop mownoct 1000 B1/220B
Perynstop MowHocT 2500 B1/220B ... ... ... L.
6-KaHaTbHas LIBETOMY3bIKANIbHAS MPUCTABKA {TOTOBLIA BAOK) . . .. .. ......

YCTpOIACTBO N1aBHOrO BKAIOYEHUS NaMHakanveanus 2208/800BT1,5 cex. . .. 60
YCTPOMCTBO MNABHOTO BKIIIOY. famn Hakan, {(SMD) 220B/800BT,5 cek. . . .. . 55
WcTounnk 6ecriepeboiiHoro nuTanua 128/0,8A(c AKB 1,3 A/d)......... 465
WUcTtouHnk Gecnepeb. nutanma 3,3/4/5/6/7/8/9B/-1A(c AKE 1,3 AM). .. .. 285

Yeunurens HY 4x40 Bt (TDA7386,aBT0,roTOBbIA 610K} . .. .. .o ovvnn..
Younutene (moaynb) HY 100 BT (TDA7294,roTOBLIA BAOK). . . . . . .
Yeunurens (Moayns) HY 70 Br (TDA1562,a8T0), (roToebiit 6A10K) . .
Yeunurens HY 2x40 Bt (TDA8S60Q/TDABS63Q) ... ... ........
Yeunvrens (Mogynb) HY 140 BT (TDA7283,Hi-Fi,roToBbiit 610K). . .
2-KaHaTbHBIA MUKPOMOHHBIA YCUAUTENb (FOTOBbIA BA0K) . . . .. .. ...
3SnekTpoHHbIY perepGepaTop (apdekT «3x0»/ «OBbeMHBIN 3BYK») . .

CrepeodoHuny. TeMGpobnok (20...20000 Mu; Rex>30 kOM,Rebix=20 Om). . . 127
tincposoit yonnmrens D-knacca MOLWHOCTBIO 315BT. ... ... ... .. ... ... 265
Lindposoit yeunurens D-knacca MOLWHOCTHIC 315 BT ¢ undp. npou, 3Byka. . . . . 665
AxTuBHEIM GynbTp HY oist cabeydepa (roTosbit 6A0K) « . o .o .o oo . .. 50

Tipeasap. CTepeodOHNN. perynnp. younutens ¢ GasancH. Bxogamm 2-x kadan. . 47
Yeunurens Bupeocuriania (Au0..15a6). .. ... ... 33
BeCKOHTaKTH. YCTPOHCTBO AOCTYNa A0S MarH. U CONHOMAHLIX 3/3{+5 kniouel) 260
JATHIK YPOBHR BOADBL. « . ¢ e v it oe et sttt v et et et 30
Tepmopene 0..150 . .. ... ... ... .

Perynarop spkocTM namnHakanmeanvs 12 B/50 A
Bnok nHamkaumm ceetawmiics cton6 (UAA180) {rotosbiit 6nok) . .
My3sbikanbHbili nneep-pexopaep-amkTodoH
CBeToAMOAHBIA MOBYTb. . . . oo e v e ven ..
CBETUMBHMK Ha MOLLHBIX CBETOAMOAAX . . . .. ........

Mprbop An8 NPOBEPKM CTPONHBIX TPaHCHOPMATOPOB (rOTOBbM 6ok

BM8036  8-kaHanbHbii MUKPONPOLLECCOPHDIA TatMep, TEPMOCTAT, Hackl (CUCTEMa «YMHBIN
AOM» C BOBMOXHOCTBIO MOAKTIOYEHUS 80 32 JATYMKOB). . . . oo oo v 525
BM8037 Undposon TepMOMeTp {BO 1B MATHMKOB) . . ..t vv i ai e 165
BM8038 OxpaHHoe ycTpoitcTBo GSM-aBToHOMHOE (GSM-curHanuaaums) (rotosbii 6a0k) 215
BM8040 LY nHa UK-nyyax + npvemH.- nnata Ha 10 BoixogoB 12-24Bno 2A. ... ... 145
BM8041 CenekTvBHbIit MeTannoucKaTenb Ha MUKPOKOHTPOR. (6n0K). MMyBuHa - 0,6m 185
Eia BM8042  MMnyssCHbIN MUKPOMPOL,. MeTasnonckarens (rotoselil 6nok). Inyéuxa — 1m.255
L BMB043  CenekT. MeTansouckaress «KOWEW-18M» ¢ x/k aucnneeMm.. 1. — 2 m.. . 1695
e BMB044  UMmnynucHbiit MeTannonckar. «Koweit—5MM» ¢ x/k aucrineem.. 1. 1,5+ 3m.1295
DKO18  fatumk-katywka B cbope {kabenb 1 pasbem 49 Metan. BMB044-DK019 (0.19,5)395
DKO19 VimnynbCH. Metaniovickar. «Kowein—51» Ha ceetog, (6nok). Mny6.1,5-3m. . . 850
DK020  MeuatHbill garimk-KaTyllka B cbope anst BM8044-DK019(n.27). . ..... ... 505
DKO21 FevartHuin gatimk-katyiika B cbope Brnoy. kabenb n pasbem ana BM8043 860
DK022 Barap. oTcek 6e3 a/6 ¢ NOANOKOTHUK. U pasbeMamu Ang BM8041,42,43-DK019155
DK023 Merannouckarens BM8043 «Kouueit- 18M» (HacTpoeHHbIA ¢ rapaHTviei 12 mMec.)29380
DK024  Mevannouckatens BM8044 «Kotueit-51M» (HacTpoeHHbiit ¢ rapantveit 12 mec.)2290
DK025 MeTannouckarens BM8044/1 «Kouie#-5M» (HacTpoeHHbIl ¢ rapaHTueit 12 mec.)1890
DKO26 KIT-aerekTop 8041,8042,8044. MnacTvk. KOPryc 479 AAT4vka AMaMeTpoM 18,5 cm55
DKO026/1 MnacTvk.xopnyc ans 8041,8042,8044 ¢ KPOHLLTEMHOM,'€PMOBBOAOM M WANLK. 135
i DK028 Pyuxa-pepxarests 19 WTAHTM METANAOUCKATENS . . . ..o v e ene ... 95
ok DKO29 NpowmnTsit KoHTPOsANEp V5.1 anst BM8041 . ... ... ...
: DKO30  Mpowmthi koHTponnep V2.4,V3.1,V4.3 ana BM8042
DKO031 Lranra(0,6-1,3m) + nopnok.tpyuxa-gepxkarens+ akkyM.+3apsaHoe yeTp-go . . 695
DK032 NoANOKOTHUK + aKKyMYAATORH3APAAHOS YCTP-BO . . . .. oo ot v e e et e 325
KiT-wranra Wradra reneckonuyeckas 4ns metannovckarens (0,8-1,3m) . ....445
BMB050 Mepexenrok USBBCOM ... ... .. ... . i 85
BHyTprCXEMHBIA nporpamMmarop AVR mukpoxoHTponnepos (LPT-agantep) .
USB BHYTPUCXEMHBIA MPOrpaMMaTop AVR. . .. ... ... oo . 25
YHuBEpCankHbIA NporpammaTop (6a3oBbiit 6A0K) (fOToBbIA BNOK) . . .. .. .. 135

YCTPOWCTBO A9 PEMOHTA U TECTUPOBaHUS KoMrbioTepos — POST Card PCI210
YCTpOACTBO A1 PEMOHTA U TECTUPOBAaHUS KOMPbioTepos — POST Card LCD335
ANKOTECTED . . - o oottt tie e et et et e e e et e ae e e e

YNneTpa3sykoBoit MOYIb AA OTNYIMBAHMS IPLI3YHOB. .89
3-NOAOCHDBI GUNLTP AN aKYCTUHECKUX CUCTEM (Mo,uym: . ...48
YrusepcanbHblil yeunurens HY 3,5 B (Moaynb) . ... ... .. ..ol 56
Moaynb peryamMpoBKky MOLLHOCTM NIepeMeHHOro Hanpsxenusa 1200B1/220B 95
YHuBepcaneHbiit yeunutens HY 18 Br(Mogynb). ... .. oo e 82
YHuBepCanbHbIi YNLTPA3BYKOBOW OTMYTMBATENL HACEKOMBIX U FPBI3YHOB. . . 115

Otnyrusarens NOA3eMHbIX MPbiSYHOB «AHTVKPOT» {papnyc Boad. 20m. - 10 COTOK)100
YuueepcanbHei yevnurens HY 12 BT (Moaynb). ... ... oot L. 63
Craul. ynsTpasByKoBOM OTMYrMBATENb HACEKOMBIX U TPbI3YHOB (MOayNb 6es n/u). .72

MK113
MK152
MK153
MK301
MK303
MK305
MK308
MK317
MK319
MK321
MK324

MK324/nepen. JononHutenbHblil NynsT ans MK324
MK324/npuem. JononHutensHbii NpueMHnk ana MK324

NK360

NM1012
NM1013
NM1017
NM1022
NM1031
NM1032
NM1034
NM1041
NM1042
NM1060
NM1061
NM2011

NM2011/MOSFET Yeunutens HY 80 Br Ha ronesbix TpaH3ucTopax. . . . . .

NM2012
NM2021
NM2031
NM2032
NM2033
NM2034
NM2035
NM2036
NM2038
NM2040
NM2041
NM2042
NM2043
NM2044
NM2051
NM2061
NM2062
NM2112
NM2114
NM2115
NM2116
NM2117
NM2118
NM2202
NM2223
NM2901
NM2902
NM2905
NM3101
NM3201
NM3311
NM4011

Taimep 0..30 MAHYT (MOAYNIb) . . . . oottt et et ie it
0K 33UTH 3AEKTPONPUEOPOB OT MOJIHAM {MOZYNb) .
WHANKATOP MUKDOBO/THOBLIX U3NMYHEHUI (MOIYb)
JlasepHbiit uanysarens (Moaynb) (3 B,35MBT). . ... ... L L.
CoTosbiii CTalyoHapHbi TenedoH crasgapta GSM (rotosoe vagenve). . . .
MporpaMmMmpyemoe YCTp-BO YNPaBNeHus WAaroBsLIM ABvratesiemM (MOAyb). .
MporpaMMmpyemoe yCTp-BO YNpaBsNeHust WaroBbiM ABvratenem (MOoayns). .
MporpaMMupyemblit Moflynb 4-KanarneHoro Y 433 M. .. ............ 18
Mogyns 3auimTsl OT Hakvnn
Mopayns npegycunurens 10 ... 100 xfy,
MporpaMmupyembiit MoAysb 4-kaHasbHoro Y 433 MIy. .. ...

MOAYNL NABEPHOTO LUOY . . v v oot e e it e e e i e
Hexonep VIDEO-CD (ELE-680-M1-VCD MPEG-card) (Moayns) 2!
Moayns MCNOAHKTENBHOFO YCTPoCTBa ass cuctem 1Y MK317/MK324 . . . .
Pagpoynpasnsemoe pesie 433 Ml (220 B/2,5 A) {(Moaynb) 2.
Nporpamm. 1-kaHasn. Mopyns PagMoynpasnsemMoro pene 433 My, (220 B/7 A) .. 265
YHUBEPC. OTNYrMBAaT. rPLI3YHOB «TopHago-M-7» (rin. Boaa. Ao 200 ke.m.) .. 325
CncTeMa AoCTyra C KapTON-KMOYEM (MoAysb + 3 kapTol) AAs 371/mex samxal00
CyMepeuHbiii Nepexiodarenis C KOprycoM
Perynvpyemblil MICTOYHUK uTadus 0...12 B/C,8 A . . .
Yonnutens HH 12 BT(TDA2003) . ... ..o o oo c e e
MNpeobpas. HanpsK. A5 MUTaHWA MIOMUHECLIEHTHBIX Namn 10...15 BT (aBTo) . 92
NPOBAECKOBBIN MEAHOK HA CBETOMMOOBX « « « « v v o v v e oo et ee s
FonoC POBOTA. . .ot o v e

Perympyembiin ucTouHnk nutanust 1,2..30 B/4 A . ..

Yemmurens HY 1BT. ... ..o

BonbiLoit NpotAeckoBbi MasiuoK Ha CBETOAMOOE
3NEKTPOHHBIA PENERNEHT (OTNYr1BaTeNlb HACEKOMbIX-MAPa3nToB) .
Yeunurens HY 22 Br (TDA2005,MocT)
KomBuH1poBaHHbIit Habop (Tepmo-,doToperne) . . .
WrdpakpacHblit 6apsep S0 M . .
MHdpakpacHbi NPOXeKTop. . . .
Tepmopene 0...150°C
UndpakpacHein Gapbep 18 M
Nepeparumk 27 MM . .. ... ... ... ...
ONeKTPOoHHbIN cTeTockon{MC34119P)
Mocroson youn. HY 200 BT{TDA2030+no nape KT818 u KT818 B kaxaom eqe) 155
IOHBI? GNEKTPOTEXHMK (SNEKTPOMBNT.,KOMNAC, TaMna, KaTyluka MHAYKT...} . . . . 50
Bnok ynpaenexuns GyKBEHHO-UMGDPOBLIM MHIMKATOPOM
Mpeobpazoeatens NOCTOAHHOIO HanpsxeHuns 12 B 8 220 B/50 My
Wornsatop soapyxa
Mertannouckarens. . . RN
CTPOBOCKOM . . .. oo veee el
3nexTpoLLoK (BbiX. Hanpskexvie 10 000 B) . .
JasepHblit cBeToBOM 3hdexT
DeTexTop sk 35
OTnyrvearernb KPOTOB Ha CORHEYHOM Barapee nnowaap aeiceus 500-1000 ke.m. 80
YNLTPa3syKOBOW OTNYIMBATENb IPBIBYHOB. .« . . oo v ev e e e eneean e 52
KOMMBIOTEPHBIN NporpamMmupyembii “flasepHsiit addext”
CurHanMsaTop yTeuky rasa (Metas,nponaH, SyraH)
CrabunmaaTop HanpsxeHus 6 B/1A ... ... ..
CrabunusaTop Hanpsbkevst 9 B/1 A . .. ..
CratunuaaTop Hanpskenusi 24 B/1 A . .

Perynupyembiit uctouruk nuranus 1,2.30 B/1TA ... ... ... ...... 54
MpeobpasosaTtent OAHONOAAPHOrO NOCT. HAMNP. B MOCT. ABYXMOASPHOE . . . . . 25
NpeoBpasoeatens 12 B/220 B ¢ pa.cunaropamm 115

Mpeobpasosarens 24 B 8 12 B/3 A
Perynarop mowHocT 650 B1/2208. ... ...
TepMoperynsitop ¢ ManbiM YDOBHEM FOMex
Uctounmx Becnep. nut. 12B/0,8 A{AKE 1,3 MA*4 ang noasap. MoB. T/¢ v np. )265
WcToqHuk Gecnep. nuT. 3 3/4/5/6/7/8/9 B 1A(c AKB 1,3 A/4) 215
Yennmutenb H1 80 BT C panuatopoM . ... ... .ooe e .

Yemavrenb HY80Br. ... .. Ll
Yowmreno HHY 4x11 B¥/2x22 BT ¢ paguatopoM . .
Yeunurens HY 4x30 Br (TDA7385,a8T0) ... .......
Yeunurens HY 4x40 Bt/2x80 Bt (TDA7386,a810). . . .
Younutens 100 Br (TDA 7294).. ............ ...
Younutens HY 70 BT TDA1562 (aBTOMOGUIILHBIN} .
Yeunurens Hi-Fi HY 50 Br TDA1514
Yeunurens Hi-Fi H4 32 BT TDA2050 ... ..........
Yeunurens Hi-Fi H4 44 Bt TDA2030A+BD907/908 . .
AsTomobunbHbIt YHY 4x40 BT TDA8571J.
AsTomobunbHEE YHY 22 BT TDA1516BQ/1518BQ. . .
Yeunvrens 140 Br TDA7293
MOLLHLIA aBTOYCUNUTENb MOCTOBOWN 4X77 BT (TDA7560,a8T0) . .
Yennmrens HY 2x22 Br (TA8210AH/AL,aBTO)
AByxKaHanbHbIA MUKPODOHHDBIN YCUAUTEND .
OneKTpOHHLIA pesepbeparop
Undposoin auxrodoH
BROK perynvpoBku TemBpa 1 rPOMKOCTU (CTepeo) .
Tpoueccop MPOCTPAHCTBEHHOMO 3BYYaHMA (TDA3810)
AxTuBHEIM GuneTp HY gnacabeydepa .. ... ... ........
AKIVBHBIA 3-MOACCHBIN PUABTD . .. .ot ee e
AxTyiBHBI 6710K 06paboTku curHana gnst cabeydepHoro kaHana. .
MpeasapuTenbHbiit CTEPEOMOH. PEryn. YCUnuTens ¢ GanaHcoM. . .

NlorapnOMUHEcKMIA ABTEKTOD . .. o oottt ittt e e 26
CrepeodoHMIeCcKMt MHIMKATOP YPOBHS CUMHanNa “Geraioluas Touka” . . . . .. . 84
BrAEOPa3BETBUATENL (YOUATEIB). . .« « ot ottt e e it e e e enennns 47
Yewnurens suaeocuriana (6 MIu,750mM15a6) . ... ... ... ... ... ... pract
Jexoaep Tenesns. CTepeo3syKoBOr0 CONPoBOXAeHUs dopmata NICAM . .. 198
ABTOMOGUABLHBLIA @HTEHHBIA YCMIMTEMb. . . . o o oottt ie e e e a e aans 28
CrepeodoHnueckuin npreMHnk YKB UM ¢ HU3KOBOSBLTHBIM NUTaHWeM . . .. 115
Cucrema K Y (MPUEMHUK) . . . . oo o et e e e e ie e e e 100
MuHu-TaiMep 1...30 C ... .. e 22




NM4012
NM4013
NM4015
NM4021
NM4022
NM4411
NM4412
NM4413
NM4511
NM5017
NM5021
NM5024
NMS5035
NM5036
NM5037
NM5201
NM5202
NMS5301
NM5302
NM5401
NM5402
NM5403
NM5421
NM5422
NM5423
NM5424
NM5428
NM6013
NM8021
NMB8031
NMB8(032
NM8033
NM8034
NMB8036

JATHAK YPOBHSE BODDBL. -« « ¢ v ot et s e s ee e e et et
CeHCOPHBIN BBIKTIOUATEb . . . . oo vvte et e e e eans .
WrdpakpacHblit feTeKTop AN NpoBepky nynbtos AY. .. ...
Tarimep Ha MUKPOKOHTpoANepe 1...98 MuH . . .
Tepmopene 0...150°C . ... ... ... .. ... o
4-kaHanbHOe UCNIOAHUTENbHOE YCTPOCTBO (650K pene) . . . .
8-KkaHanNbHOE UCMONHUTENLHOE YCTPOMCTBO (610K pene)
4-x KaHanbHbIA ceTeBo# koMMyT. (no 6A/1,3 KBr,c 2-msa LPT nopramu,6e3 kopn.}100
PerynaTop sipkocT namnHakanueanmna 12 B/50 A, 54
OTrnyruBaTent HaCEKOMBIX-NAPANTOB {INEKTPOHHbIA PENENNEHT) . .
Mosmuerickasa cvpeHa 15 BT ... ... . .. . i
CupeHa ®BP 15BT. .. .......... ... ...
38yKOBOIt CUrHANM3ATOP YPOBHS BOAb! . . . .
TewepatopMopae. ...................
METPOHOM. . . . ...
Bnok vHavKaumn “‘ceeTaLmMitcs cTont”
Bnok uHaMKaLumMy - aBTOMOBUALHLIA BONLTMETP “cBeT. cTont” . .
Bnok vHavkaumu “Gerylias Touka”
Bnok vHaukaumy - asTOMOBUALHBIA BOALTMETP “Ber. Touka”. . . .
ABTOMOGWSbHDLIM TAXOMETP Ha MHA, “Ger. Touka”
ABTOMOOUNBHBIM TAXOMETP Ha WHA, “cBeT. cTond” . ... ..
YCTpOACTEO ynpaeneHus CTON-CUTHaNaMY aBTomMoBuns .
3NeKTPOHHbIN BA0K 3KMIaHUA “KNaccuka” (MOAYB). . .. oo v o e v an o
3NeKTPOHHOE 3axuraHue Ha “Knaccuky” {MHOroUckpoBoe) {(Moaymb) . . . . . . 140
3neKTPoHHO 3aXMraHue Ha NepeaHenpUBOaHbIe aBTo (MOAYAb). . . . . .. . . 150
3neKkTpoHHOe 3axuranue (MHoronckposoe) Ha TA3,YA3 u gp.) {moayns) . . 150
ABTOM. 3apsaHoe YCTponcTBo «APTO—3» 12B no 180 A/u {roToBbI MOAYNb)295
ABTOMATAMECKUIA BI/TIOYATE b OCBELLEHUS HA Dase AaTuvka AswkeHust . . . . 100
Wnaykatop yposHa 3apspa akkymynstopa DC-12V .. ... .. . L.
Tectep AnA NPOBEPKM CTPOMHBIX TPAHCHOPMATOPOB. . . . . .. ... ..
Mpubop ans nposepxk ESR KauecTsa 3AEKTPOSL. KOHAEHCATOPOB . .
Yetpoitcteo ans nposepky MK-nynbtoB Y. . ... ... ...
TecTep KOMMLIOTEPHOTO CETeBoro kabens “sutasi napa” .. .. ...
4-X KaHaNbHbIA MUKPONPOLIECCOPHBIA TaltMep, TEPMOCTAT,YaChl .
NM8041 Metannonckaresb Ha MUKPOKOHTPOMIEPE . . . .. oo v v e e n v ..
NM8042 MmMnynbCHLIN METANNOUCKaTEb HAa MUKPOKOHTPOMNEPE . . . . oo v v e ..
NMB051/3 Mpucraska K HaCTOTOMEPY AN ONPeA. Pe30HAH. HaCTOTh AMHAMUKA . . . . . . 54
52 Jlorndeckuii npo6Hvu( ................... ... 43
NMS010 TenedonHbiA “arTunupar”
NM9211  Mporpammarop Aaa koHTponnepos AT89S/90S ¢upmbr ATMEL. . . .
NM9212  YHusepcanbHbIil 20antep Ans COTOBbLIX TenedoHOB (MoaKt. K I'IK)
NM9213  Apantep K-L-nuvmit (Bnst @BTO C MHXEKTOPHBIM ABUraTenem). . . . .
NM9214  UK-ynmpasnenne ans MK
NMS215  YHuBepcanbHbI NPorpaMmaTop (6asoBbit BNoK). . . .. .............. ..
NM9216.1 Mnata-apganTep ans yHueepc. nporpamm. NM3215 (MUKpOKOHTR-pa ATMEL) 75
NM9216.2 Mnata-apantep ans yH. nporp. NM9215 (ons mukpokoHTponnepa PIC)
NM$8216.3 Nnata-ananrep ans yH. nporp. NM9215 {ans Microwire EEPROM 93xx). . . .39

NMS216.4 Mnarta-aganrep ans yH. nporp. NM9215 (agantep 12C-Bus EEPROM). . . ... 41
NMG216.5 n.-ag, ana NM9215 (ap. EEPROM SDE2560,NVM3060 n SPI25x) . . . . . . 45
NMS218 YCTpoiCTBO 3alLmTht KOMNLIOTEPHBIX ceTedt (UTP). .. ... ... . ... ... 109
NMS221 YCTpOWCTBO An8 PEMOHTa U TECTUPOBaHUS KOMNsioTepoe — POST Card PCI215
NS018  MuKpodoHHBIA yennuTenb 62
NS019  Metasmonckatesb. . ... .......

NS165  CTPOGOCKOTL . . .o oot i et e et i e e e e e s s

NS172  AsTOMaTM4eCKuit POTOHYBCTBUTEALHBIN BLIKAOHATENL CETH . . . . .

NS178 NHANKATOP BLICOKOHACTOTHONG U3NYYEHUS

NS180  «HosoroaHss efika» Ha CBETOAMOOAX. . . . . .

NS311 DeTekTop BaMOTBE . . .o v v v v ve e ven s

NS450  Curnanusartop MK usnyuenuid . .

NS451 TeHepaTop cBeTOBbIX 3hdeKToB . . . ... ...

NS452  4-x kaHanbHbIA KOMYTATOR CUMHANOS . . . . . .

NF191 3NeKTPOHHAR UMPA «KOCTU». . .. .ttt et

NF192 3-kaHanbHan LBeToMy3bikasibHas npuctaeka 2400 Br/220B . . ..

NF185 [0n0Ca XUBOTHBIX «KOPOB2» . .. . ..ot e e

NF196 Fonoca xu1BoTHeX «Boak» . .. ...

NF200  Fonoca xuBOTHEIX «CoBakar . .

NF202  lonoca XMBOTHBIX «CBUHbS» . .

NF208  lonoca XMBOTHBIX «Kotlika» . .

NF210 WUmutaTtop nexms nvd. . . . . .

NF211 3BYK pasbUTOrO CTEKNR. . . .. oo ve e u ..

NF212 KPMK BEOABMBI . .. oo oot e ee i

NF215 Betckainnad ... ..o

NF216 Tonoc NpvBEOEHMA . . .. ... ... .........

NF217 CupeHa CKOpoA NOMOWM . . . .. ..o et

NF218 MoXapHas CUPEHE. . . . .« oo ie e

NF221 ABepHOi 3BOHOK ABYXTOHAMbHbIMR

NF223 25-TOHANbHBIA MUHW-ODMaH . . . ... ... ...

NF224  CurHanusaTop OCBELEHHOCTM ... ...............

NF227 Anantep ansa 3anuckt TenedOoHHbIX pasroBopoB

NF228 NpucTaska-ycumMTens K TenedoHy ... ............

NF229 HononHuTtenbHbil TenedOHHbIA 3BOHOK . . . . .

NF230  Yewmrens tenedoHroro 3BoHka (10BT). ... .. ... o .. 64
NF233 CymepeuHblliA NepexsTiouaTestb, MOLLHOCTL NOAKIIoHEHU: Harpyskn 2o 1300 Br64
NF234 YNpaBAAeMbii CBETOM NEPEITHOUATEND .« . . v v o v viv e vt e S0
NF235 CyMepeuHbiit fepekaiodatenb 12 B ... ... i L 60
NF236 CyMepeuHbiit nepekniodatens 220 B .. ... .. ... oL L 85
NF241 AKYCTUMECKOE PIIE. « . o o vttt e et e et et ettt 80
NF243 WndpokpacHbi nyneT Y 12B (15MeTpoB) . ... . ... .. .. ... .133
NF244  [ByxkaHasnbHblh MHPaKpacHbIid NynsT AY 12 B (7,5m). . ...... . 248
NF245  Perynstop mowoct S00BT/220B. . ....... ... ... .. ... ..35
NF246  Perynstop mowoctv 1000 Br/220B. ... . ... ... ... ..... ..45
NF247  PerynsTtop mowoctn 2500 BT/220B. ... .. ... .. .. ... .. .75
NF249  Ontopene 220 B/10A. ............. ... ... .85
NF250 YCTPONCTBO YNPaBNeHUs HACOCOM. .. . . ... ... .75
NF254 CurHanuaaTop npuxoaa noceTmenq ..... .60
NF255  ABTomobunasHas curHanmsauus ha HeCaHKLLMOHMpOBaHHbM 3anyck usmraTensQS
NF266 MpepsapuTensHoIi yeunuTesns ¢ 3KBananiaepoM (CTepeo) ... ........... 120
NF269 MUKDODOHHBIA YOUIATEb. . . . o oo oot et v i ...35
NF271 YCTPOACTBO 3aUMTbi aKyCTUMECKON CUCTEMDI. . . ..65
NF273 O6beMHBIr NCEBAOCTEPEOIDDEKT. . . . oo .97
NF274 MUKDODOHHBIA MAKLLEP . . . .t ittt e e e iaeae s ..85
NF279  3ReKkTpOWOK (KOHTAKTHBIA) . .. .. ..ot .45
NF280 VIHAMKETOP YPOBHA BOABI. . .« . v vttt e .69
NF281 CWUrHanM3aTop BNAXHOCTUA {HOXKOS). . . . oot oo e .69
NF282  CurHammM3aTop YPOBHS BOABI . . . « o .vovve e e e e .69
NF283 3BYKOBOI CUFHANM33TOP OTKPLITOW ABEPU XOMOAULHMAKAE . .50
NF401 YRsTPa3ByKOBOM PENENAEHT C Nbe30U3AYHaTeNem . . . . .45
NF404  LIMPpOoBOM BOABTMETD. . . ..ottt e e e . 160
NF405 ONEKTPOHHBIA MACCRKED . « . o o ot i ee et e et e eiee e eaa s ...95
NF406  Younurens HY 100 BT . .. ... ... . 295
MaansHoe 06GOPyAOBaHWE U MHCTPYMEHT

Ha6op 4acoBbix OTBEPTOK {6 WT. + naacTukoBbi GyTisp) , TOPEX (Monblua) . ... .. .. 15
MutinariopHbie GoxopesblVT106,125 mm. Velleman. .. ... ... ... ... ... ... 15
YHuBepcansHbie MOWHbe Sokopessbt, VT09, 152 mm. Velleman. .30
MuHWaTIopHble AnMHHOTYBUBEL VT046,115 Mm.Velleman. . ... .. .. ... .24
MUHHATIOPHBIE U30THYTHIe MNOCKOTYGULI, VT055,125 mMm. Velleman. . . 24

MuHuaTiopHele YTKOHOCHL VT056,115 MM, Velleman ... ........ ... :20

YHuBEpCantHbie Mockorybust, V104, 152 mm. Velleman . .24
Lnmarorybupt ¢ pexyummi  Kpomkamm, SNS5, Xcelite .. 114
MotuHbBIM MHCTPYMEHT ans peskut kabeneit o 32 mMm,254 mm. VIM5S35,Velleman . . . . 624

HCTpYMEHT Ans 334MCTKM U30M8UMM NPOBOACE CeueHrem 0,2-6,0 MM Ha annHy A0 25 MMm.72
WHCTP. ans 3a4. uson. nposog. ced. 1/1,6/2/2,6/3 mm (AWGS8,10,12,14,18). Velleman 50
VIHCTPYMEHT A8 334MCTKM KOakcuanbHbix kabenei, VICOAXF, Velleman .. ....... ... 2
MOLLHBI MOHTaX. HOX-CKArbNeNs ¢ M3OAMPOBAHHOM PYdKOM U HaBopoM ne3suit (5 wT),VTK224

MOLLHBIN HOX-CKANbNENb C U3OMPOBAHHOWN PYUKO 137 MM Xcelite . .. ............ 36
Kneu MoHTaxHbie npodeccuoHanbHble (06xuM+3aad.+obpes) (RJ11,RJ12,RJ45),VTM468P215
MpodeccnoHanbHbi Habop Ans 06xMMa {5 KOMINEKTOR BCTABOK i BCEX TUMOB KOAKC
Pa3beMoB, MHCTP. Ana pe3ku kabens Ao 10,5 MM.,MHCTD. A9 3a4MCTKN Koake. kabenei,

oTBepTKa,keic.) VIBNCS Velleman ... .. ... .. . . o 480
WHCTPpYMEHT 01s 06X1Ma,peskn ¥ 3a4UCTKM NpoBoAoB, 205 mM. VTCT, Velleman . . . . . 36
OB6XUMHOM MHCTPYMEHT ans obxuma BNC, TNC,UHF,SMA: 59,62, 140,210,55,58,

BELDEN: 8279,141,142,223,303,400.an5 F&BNC rourexropos, VIFBNC, Velleman . . . 168
OOXVMMHON UHCTPYMEHT Anf 0GXAMa M30nMp. KOHT.0,5-6mm 220mm AWG2,VTHCT,. . 138
QBXMMHOIN UHCTPYMEHT AA19 0OXMMa TPYOHbIX HAKOHENHWKOB+3a41CTKa, oTpeska 245mm, . .150
ObxvmHomn uscTpyMenT (IDC ot 6 no 27,5 mm),VTIDC,Vellenan . ................. 80

O6xuMHONW MHCTPYMeHT (RG12,RG45),VTME/8 Velleman . . ... ... ... ........ 150
Habop oteept., VISCRSET1,kpecT. u na - 8 WT.C 1305. pyd. 1 xanom Ao 10008 + 1 kanpaxds
Hab6op wacosbix oTsepTok 6T, VISET1,4 wmmuesbix 1 2 KPecT.,MnacTukosbiit Gytnsp, 27
Ha6op 13 5 npeamer., IMHHOTYG., 60KOPE3bI, KyCauki, M30THYTbIE MIOCKOT ., YTKOHCCHI., Vellemar . . 66
HaGop yacosbix 0TB. 15wT{MoIMGaen), VTSET15,4 kpecr.,5 rnockux,6T1opke, + ytnap 49
Habop npewys. ot8. 16T, VTSET5,KpecT.,nAockime, LiecTurp, Topuessie kinouu, yTsp . 48
HaGop npeuus. OTB. C 130/. PY4KOI 1S peMOHTa MoBUALHLIX Tened., 11 npeameTos,. 66
Hatop uHcTpymerToB,VTSET23 (18 npeameTos), nannbHUKHUHCTPYMEHT, Velleman . . . 189
Habop uHcTpym. VISET24 (8 npeam.), nasnbHuK+UHCTPYMEHT + MyabTuMeTp DVMB30L. 145
Habop vHcTpymeHToB, VTSET26 (19 npeameTos), NasnbHUK+HUHCTPDYMEHTHMYIBTUMETD, 235
Habop MHCTPYM,VTSET18,4 . OTB+3 KpecT. + MHAMKATOP+MNOCKOr. ,60Kopesbl. YTKOHOCH, 144
HaGop uHcTpymenTos VITS3 (43 npeameta),Pyuka ¢ Hacaaxkamu,(OTBEPTKU M Kilioum),,59
Habop nHcTpym. VTTS (25 npenmeToR)YTKOH., BOKOp.,6 4acoBbIX OTB.,pyHKa C Hacagkamus9
OteepTkn npod.pecT PHO ¢ NpopeavHeHHOM pyukoi 145-270 MM, 4wt .(VTHC1-4),. . . .84

OteepTkn npod. kpecT PH1-PH2 ¢ npopes. pydkoi 195-270 mm, 3w (VTHC5-7),.. . .. 80
Otseptkn nipod. nnockuel,4-6,0x76-270Mm.Cc npopes. pyukoit Bwr.(VTHF1-6). ... .. 149
BuHoKynsipHble ok ¢ nopcseTkon, VTMGH, perynmpyeMoe ysenwy. x 1,8/2,3/3,7/4,8,. 70
MasapHuk, SMCH 25 BT/220 B . ... .o o et e 30

Masnetnk, 3NCH 65 BT/220B . . .
NasneHnk, 3NCH 65 B1/36 8 . . ..
MasnsHnk, SNCH 200 BT/220 B
TMasnsHnK noprar.ra3osbiit Pyropen-JR {13anp.-14ac pabothl, 500-650°C,3 Hacagku), 582
MaanbH. noprar. ras. SP1. (camonomxeir., 1 3anp-2 vaca paboTsl,3 pex: nasn.,eH,ropenka)3s5
NasinbHas cTaHums {150...450°C,48 Br,ceeToamoas),VISS20,Velleman . .. ......... 540
NasinbHas cTanums {150...450°C,48 BT, uudporan),VISS30,Velleman. . ... ......... 780
MasnbH. CTaHUMA C MWUKROMPOLL,. Yp., ( 150...400°C,80 Br,undposasi) ERSA RDS 80 . . 875
MasnbHan cranuma 50 BT,aHanorosas, 1-kaHanbHas, WS51, Weller 1596
MasnbHas craxLuma 80 BT aHanorosas WS81,Weller ..................
MNasineHas cTaHums 80 BT, uncbpoaan-KaHaanaﬂ,SSZSOSQQ,WSDm ,Weller
MpuGopsbt
AstorpaHcdopmarop 110-230 B/0-240 B, 1000 BA,model SR1000. . .............
AstotpaHcdopmarop 110-230 B/0-240 B,500 BA,model SR500. . .
Agarrep k CHB,BEHA . ... ... .. ... ... ... ... . ... ... ....
Aparirep k CHB 48 ans TpexdasHoit cetu,model 93477, BEHA . .
AZanTep TOKOM3MEPUTENbHBLIN rbkuit,model 93487,BEHA ... .................
AganTep 9 B/500 MA,11,2W (x HPS10/HPS40 1 np.),model PS305,Velleman . . . .. .. 55
Anantep S B/800 MA,model PS908,Velleman . .. ....... ... ... ... ... .......
Apantep 24 B/100 MA, model PS2410,Velleman 102
Aparrrep 3-4,5-6-7,5-9-12 B/1500 MA + 8 pasbemos nogxnoyeHns, model PSSMV1, . 100
Apantep 3-6-9-12 B/1200 mA,model PSU12R,Velleman. ... .................... 138
Apantep 1,5-3-4,5-6-7,5-8-12 B/1700 mA, model PSU17R, Velleman
MeTouHmk nutanus 13,8 B/10 A model PS1310,Velleman
Metounmk nutanus 13,8 B/20 A, model PS1320,Velleman
WicTounmk nutanma 13,8 B/30 A,mode! PS1330,Velleman
McTournk nutanng 2 A,model PS2122,Velleman .. ...... ... ... ... ... .. ...
Wctosnmk nuranus 2x30 B/3 A (aHanorosas vhavkauvs),mode! PS23003,Velleman. . 1422
Wctounuk nuranns 2x30 B/10 A5 B/10 A,model PS230210,Velleman 3884
Wcrounnk nuranus 2x30 B/3 A5 B/3 A model PS23023,Velleman . ... .. .

WUcTounmk nuranms 30 B/3 A,model PS3003,Velleman. . ......... .
Wctounuk rmranust 0-30 B/0-10 A,model PS3010,Velleman . . . .
WcTounnk nitranust 0-30 B/0-20 A, model PS3020,Velleman . . . . e
Wcrounvk muranua 0-50 B/5 A,model PS5005,Velleman . ... ..................

Wer. rur. 1 Bbix. 0-30 B/3 A2 Bbix. duke. +5 B/1 A,3 Boix. dukc. +12 B/1 A,model PSG13936
Wcrounuk nutanus 3-15 B/12 Amodel PSS12Velleman . .. ...................
YcTounnk nuranua 3—15 B/20 A model PS920,Velleman . . .................... 2280
KoneepTop (npeotp.) 24 B (DC)/230 B (AC), 150 Br,model PI15024B, Velleman 340
KonsepTop (npeotpasosartenb) 12 B (DC})/230 B (AC), 150 Br,model P1150M,Velleman320
Koxseptop (npeobpasosarens) 24 B {DC)/230 B (AC),300 Bt,model PI30024BN . ... 415
KoxeepTop {npeobpazosartens) 12 B (DC})/230 B (AC),300 BT,model PI300M, Velleman398
KotigepTtop {npeobp.} 24 B (DC)/230 B (AC),600 Br,model PI60024B, Velleman
KowsepTop (npeobpazosatens) 12 B (DC)/230 B (AC),600 Bt,model PIGOOM, Velleman780
KoHeepTop (npeobpasosarens) 24 B {DC)/230 B {(AC), 1000 Bt,model Pl100024MN‘ 1890
Koreeptop (npecbpasosarens) 12 B {DC)/230 B {AC), 1000 Bt,model PI1OOOM, . . . . 1520
KOHTPONBHO-UCNLITATENLHOE YCTPOMCTBO aBOHEHTCKUX AnHni, NK-60
NabopaTopHbit 60K NUTaHUs CTPoeHHLIA, HM 8040-3
LCR-MeTp, model 8758,(0, 1n®-20mkd) BKPrecision . . . .
LCR-metp, model DVM6243(1nd- 200mkd), Velleman .
LCR-meTp {go 100 klu),model 886,BKPrecision. . . ...
LCR-meTp,HM 8018
LCR-meTp npeumsnoHHbiid, model 889A, BKPrecision. . . . .
LCR-meTp ¢ SMD-npo6Hykom, model 885, BKPrecision

LCR-meTp yHuBepcanbHbid {Tectosble F: 120 M, 1 kIu),model 878,BKPrecision . . .. 1824
LCR-meTp yHuBepcansHbiin (Tectoebie F: 120 U, 1 kiu),model 878A,BKPrecision . . . 1824
LCR-meTp yHuBepcantHbii (Tectosbie F: 100 Mu, 120 My, 1 xMy, 10 ku), model 879. . . 2364

Ocumn.
Ocupn.
Ocumn.
Ocuyn.
Ocumn.
Ocumn.

pydHon {2 MlMu,c apanTepom nutanus),model HPS10SE, Velleman ... ... .. 1896
undp. (nonoca ~ 50 MI'y,2-kaH.,c agan. nutaxns),model PCS5C0A, Velleman2890
LndpoBo 3anoMuH. USB riprctaexa K NK. 2-kaHanbHbIA, 60 MU, PCSU1000 2980
undpoBoit 3anoMuH. 2-x karan. SEA C8-202/2,200MrMu, USB uHrepd.,8” TFT9835
LMpOBO NOPTAT. 3ANOMUHAIOWMNA 2-x KaHanbHbId SEA C8-152M/1,150MIMugs12
UMhPOBOIA NOPTaT. 3aNOMUHAIOLLIMA 2-X KaHanbHbid SEA C8-102M/1, 100MIuB595
Ocumn. umdposoi NopTaT. 3AMOMUHAIOLLIAK 2-X KaHanbHeA SEA C8-62M/1,60MIy, . 5690
Ocuw. undpOBON NMOPTAT. 3AMOMUHAIOLLMK 2-X KaHanbHbe SEA C8-42M/1,40MIu, . 4595
Ocupn. umpoBoi NopTaT. 3anoMUHAIOLWKA 2-x KaHankHbit SEA C8-22M/1,25Mly, . 3395
Ocuyn. updp. sanommHaoupii {100 My, 2-kaH., MOHO-aucrineit), model TDS1002B 7950
Ccumn. pyuHoi (12 My, 6e3 agantepa nuTaHua),model HPS40,Velleman . ... ... .. 2960
Ocupmn. pyd. iudp. 2-kan/ 20MI'y 3anoMUH. U MYLTVIM. AEICTB. 3Hau.,4»TFT,HDS1022M 3450
Ocun. undp. pysroi (5 M, 2-kaH,c MynsTMM. M sacToToMepom o 10 MIu),model $2405 2736
Maxens moayna,HM 800 84
MO ans NK,kabenb — k Mopenam 878A,879,model AK87x,BKPrecision. .
MO x npubopam 5491/5492, model 5492-AK5481,BKPrecision
MO ans CHB 49,model 93536, BEHA . . .................... . e
Mpnbop KabenbHbid, UPK-TIPO (V7). . . .. .o it

Mpnbop KOMOUH. {NIOKCMEeTR/TepMOMeTP/rvrpomeTp/wyMoMeTp), modet DVM401,. . . 1176
PC dyHKiporansHbi resepatop,model PCG10,Velleman . .................... 2898
CueTdnk yHmeepcanoHbii (1,6 TTu),HM 8021-4 . . .. .. . 2988
TepMomeTp uHbpakpacHsit, model DVM8810,Velleman . 1440
TepmomeTp nHdpakpacHsid, model DVM8869, Velleman . 1440
ToxkousmepuTenbHble aHanorosbie knetm,model 93801,BEHA. ... ............ ... 786
TokousmepuTtenbHbie kelm/agantep AC/DC,model 93410 BEHA. .. 1188
TokouamepuTenbHble knel/anantep AC,model 83519,BEHA . . ................. 5485
TokouamepuTenbHbie Kneuw/agantep,model 93471,BEHA . ... ... ... ... ... .. 1344
TokouamepuTenbHble kineuy AC/DC ¢ MynbTMeTpoM, model DCM268,Velleman . . . 1186

TokouamepuTenbHble kel ¢ MyasTuMerpoM, model DCM266L, Velleman . ... ... .. 252
TokouamepuTesisHbie LUudpPoBbie Knewy (MuHn),model 83417, BEHA .

TokouamepuTensHbie Ludpossie knelum,model 93440,BEHA . . .. ...
TokouamepuTenbHbie undpossie knelm, model 93468,BEHA . . .. . ..
TokousmepuTensHbie uudposble knewwm AC/DC,True RMS,model 93469, BEHA

TokouameputensHele undposble knetwm,model 93470,BEHA . .. ... ... ... ...... 1392
TokonsmepuTenbHole undposbie knewm,model 93478, BEHA . ... ............... 1164
TokounsmeputensHole uudpossie kneum AC/DC,True RMS, model 93480,BEHA . . . . 2868

TokousmepuTensHble UidpoBsie knewm, model 93481, BEHA
ToxonameputensHble UdpoBbie knelm, model 93486, BEHA
TokonsmepuTenbHble LMPOBbIE Knetun, model 83511,BEHA




WapatenwcTBo “Pagioamarop” npepnaraer

CnpasodHik ceapLiuKa. [ins mo6uTened n He TOMbKO. .. Kopsikun-Yepusk C.1., HuT-Pagnoamarop, 2008r., 400c.. . . 55.00
Copepxatue AparoLeHHbIX METANNOB B KoMMoHeHTax POA. CnpaBoyHuK. K.:Paguoamarop, 2005r.208¢. 25.00
JnepreTKa W anexTpoTexHika Ypausl 2008. Karanor. K.-Pagnoamarop, 2007r., 64c.A4. .. 25.00
Best pajmoanekTporika Ykpautibl 2008. Karanor. K.:Paguoamarop, 2008r., 104 ¢A4. ... ................... 25.00
Macrep KUT. 3nextponnsie Habiopsl, 6n0xM it Mogynu. Onucarie 1 xap-ku. Karanor 2008r. bymaxHas Bepons..

Cofiepu cam. 3neKTDOHHbIE KOHCTPYKLAY 33 0ZMH Bevep. Kawkapos AT, M.:flogexa, 2007r., 224c .
Cobepw caw. HoBble BOSMOXHOCTY COTOBbIX Tened. i APy 3neKTPaNHbIX ycTpoucTe. M.:Jlogexa, 2007r, 312¢... . 55.
VMnynbCHbI@ MCTONHWKM MATAHUS TeneBu3opos. Psaauos, AHkosckui C.M., uag-e 3-¢ sononn.HUT, 2006r., 400c.. . . 50.00
VICTONHUKY MTaHWR. PACYET M KOHCTPYMpOBaHWe. MapTuk BpayH., MK-Npecc, 2005r., 282¢. .................... 48

CopeMeHHbie KCTOYHIKM MUTanus [IK u nepucbepan. NanHoe pykosocTeo. Kydepos [, HuT,2007r., 346¢.+CD .. ..

AxtusHbie SMD-koMnoHeTbt. MapkupoBka, xapakTepucTyky, 3amena. TypyTa E.00., HuT, 2006r., 542¢.. .. ...
3apyBextbie 3neKTpOMarHuTHele pene. Cnpasgunuk. Bosk M110., 2004r,382¢........................

3apy6esKHbIe MUKPOCXeMbI, TPAHSUCTOPbI, TUPUCTOPLI, AMofb: + SMD ot A Ao Z. Tom 1.(A.... M), 2005r., 650¢. 75.00
‘3apy6esHble MUKPOCXeMbI, TDaHIUCTODbI, TUPUCTOPLI, AMOAb: + SMD ot A Ao Z. Tom 2(N...Z), 2005r., 682c. 75.00
3apyBexHble MAKDOCXEMDI, TRaHSUCTODBL, Anofbl 0...9. Cipasounuk, 1135,3-e nepepat u gon.,2005r.,660¢. . 75.00
Tpaxauctopbl. Cpasonuk. Tom 1,7.2. TypyTa E.O©., HUT, 20067, 10538C. .. ...ooovveesinn e, 3

Tpansuctops! 8 SMD ucnonnenuu. Cnpagoynuk. 7.1, MK-Tpece, 20071, 544c., 70.00
Tparzuctopsi B SMD ucnonnenuu. Cnpasoynuk. 1.2 MK-TNpace, 2007r,.640c. .. .. .. . 75.00
MoLLHbIe TPaH3HCTOPL! ARA TENEBU30POB U MOHWTOPOB. CnpasouHmk. HMT, 2005r., 444c.. . 56.00
MukponpoLeccopHoe ynpasnetve Tenesusopamu. Buvorpagos AB., HWT, 144c. .. ........................ . 25.00
MUKDONPOLBCCOPHbIE CHCTEMb! W MAKDOKOHTPONNEPI. YdebHoe nocobue. Koctpos B.B., M..AECC, 2007r., 320c. 69.00
M Dbl 1S BUAEO- U pa W 66ITOBOA annaparypbl. Boin. 18. Cnpas. M. [lofeka, 208 ¢ 28.00

TIpuMeHeHme TENeBM3MORKbIX MIKPOCXeM. T.1,2. Kopakun-Yeprsk C., Cnb.: HUT, 2004r., 316¢. + cxeMsl. . .. ...
Mukpocxembi Ans CD-npourposareneit. CepsocicTemst. Cnpasounmk. HAT, 268¢........................
3500 MAKPGCXEM yCHIMTENeil MOLLHOCTA HU3KOM YaCTOTb! U #X aHaory. CripasoyHM
Mutkp i COBP 1X 3apy IX YOUUTerNel HU3Koi 4actoTel Bein.7, 9. G
Lucbposwie KMOTT mukpocxemsl, Maprana O.H., K.:HuT, 400c.

3apyBexHbie MUKDOCXeMbI /1A YNDABTIEHUA CUNOBBIM 060DYAOBaHMEM. B
Bce oTeyecTBeHHbie Muxpocxembi. M.:Jlonexa, 2004r.,400c
?HL{MKHOI'IQJ]VM MUKPOCXeM ans ayauoannaparypst. M..IMK 384c

P ¥ per ¢ nomousio AVR MuxpoxonTponn. B. Tpamnepr, 2006r., 208¢.+CD. . .. ..
it yip W perynup ¢ nomosio PIC mukpokonTponnepos. [, Koxu. MK, 20
KapmanHbii CnpasosHuk pagvounkenepa. [xon Jesuncon. M..[lonexa, 2006r. 544c.......................... 50.

KapMmanHbli CIPaBOdHUK UHXEHBPA 3NEKTPOHHOR TexHuky. KedT bpunany. M.:[logexa, 2007r., 480c.
Mutkpoxorrponnepel AVR. Baogrbi kype. [okor Mopron. M.:flogea, 2006, 272¢........................ .
MuxpokoHTponnepsl AVR: 01 ipOCTOTO K CIOKHOMY. 2-¢ U3f. Aon. [ony6uos M.C., M.:Conos, 20067, 304¢.4CD. . ..
MuxpokoxTponnepsl AVR cemedictea Tiny u Mega dmpmsl ATMEL., M..llogexa, 20051, 560¢. ...................
MukpokoxTponneps! ARM7. Cemeticreo LPC2000 xomnasuw Philips. T. Mapruy., M.:Jloiexa, 2006r., 240c.+CD. ... ..
MuxpokoxTponneps! dupmbi PHILIPS cemedicsa x51. ®pyse A.B., M.:.Ckuamex, 2005r,, 336¢.A4 . .
Muxp ponnepel AVR 8 p WTernbeKo npaxTuke. benos A.B. HuT, 2007r,, 346¢. ...... .
MukpokoHTPOsTIeps! cepitn 8051: npaxTiyeckiil noaxoea, Marga 10., AMK, 2008r., 228¢........................
[IpOBKTHPCBAHNE WHTENNEKTYANbHbIX AATYMKOB ¢ MOMOLLbIO Microchip dsPIC. K/ Xagncrow, MK, 2008r. 320¢.4CD . . .
10 npakTwseckux YCTpoRcTe Ha AVR-MUKpOKoHTpONNepax. Kpasyenxo A, MK-npece, 2008r., 224c+Cl ... ... . 44.00

Co3paem YCTPOWCTBE HA MUKDOKOHTpONNEpax. benos A.B. HaT, 2007r.,300c. ................... 43.00
CeMelicTo MuKpokorTponnepos MSP430, PekoMengauitn no rpumesenuio. Komnen, 2005r., 544c. . . 50.00
Camoy4uTeNs RO MUKDONPOLIECCOPHOM TexHUKe. Benos A.B., u3gi-e 2-e nepepat. u aon., 2007r., 250c. . 39.00
GamoysuTens paspaboT-uka YCTPOVCTB Ha MIKPOKOHTPONEpax AVR. benos A.B., 2008r., 538¢.+CD. . 85.00

OnHoNNaTHbIE MMKPOKOHTPOANEDSI. MPoEKTUpOBaHHe U NpuMeneHue. K.: MK-Mpecc, 2005r., 304c. .. ... ..
Nonkoe pyxoscacTBe no PIC MukpokorTponnepam.PIC18, PICTOF, riPIC. AKexur., K:MK, 2007r., 256¢.+CD . ..
MporpaMmupyemeie KOHTpOANEPLL CTarAPTHLIE A3bIKM U TPMEMb! MDUKNAGHOTO NpoexTaposanns.M.Conoy,2007r.. . 4

Mporpammuposanue Ha a3sike C Ans AVR 1 PIC mukpokonTponnepos. K. :MK-Mpecc, 2006r., 400c.4+CD............ 78.00
Mporpammuposanue PIC-MukpoKoHTDONNEpOB Ha PicBasic. Yak Xenmbaitk, M..[ofexa, 2007r. 336¢.+CD . . . 7500
ONTO3NEKTPOHHbIE YCTPOWCTBA Ha NONYNPOBOAHMKOBBIX u3nyvarensx. Mycaes 3.C., M.:PuC, 208¢. ......... . 37.00
CunoBble MIONYMPOBOAHIKOBDIS KI0YM. CeMENCTBA, XapaKTepuCTUxM, npumerexve. M.flogexa, 20067, 384c...... .. 49.00
MuMaTIOpHbIe KOAKCHasbHbIe PaAMOKOMNOHEHTbI LA MUKDOINEKTPOHYKA CBY. K. [hxypunckwi, 2006r. 216¢.+ CD . 59.00
MapkupoBKa Pafiu03neKTPOHHbIX KOMNOHEHTOB. KapManHbld cnpasourmk. Hectepenko W1, 2007 r., 176c......... 27.00
PemoHT. MUKpocxembl Ans GbITOBOA PAARO3NEKTPOHHOA annapaTypbl. Buin.69, 164c.A4. . .... 3500
PemoHT. MUKPOCXeMbI N5 COBPEMEHHBIX MORWTOPOB. Buin.74,336¢. . ....................... . 5300
PemonT. [paxTiuka pemoHTa CoToBbIX Tenedonos. Pafuk A., Buin.81, M..Conon, 2006r., 136¢. A4. .. . 58.00
Pemont. XK Tenesusopel. LG, HORIZONT, ROLSEN, Samsung, Sharp, Vitek. Buin.94., 2006r., 96¢.A4 58.00
PemanT. XK MoHuTopb! 15-18 mioinos. B, 95, Tiowud HA., 20067, 108¢.A4 .. ... .. o 59.00
PemonT. DVD-nipourpbiearen. YCTpoicTso n pemonT. Boin. 96, 2007r., 116c.A4. ... .... 6400
PemoHT. CoBpeMeRHble NpuHTepst. CeKpeTbl KCNNyaTaLuv U peMoHTa., Bein.97., 2007r, 286¢C................... 42.00

PemonT. CoBpemenHble KOnuposanbHbie annaparsl. CeKpeTbl KCMAYATALMM ¥ PeMOHTA. Buin. 98, 2007r., 296¢.A4. . 115.00
PemonT. Tenesu3ops! SONY. Bonee 70 mogenei 1998-2005 rr. sbinycka. Buin.99, 2007r., 126¢.A4 65.00
PemahT. CoBp 18 CTMP&NTbHbIe MalWKbL. Bbin. 100, Pogur A, 2007, 136cAd ... ...
PemMonT. Cospemextble MoRUTOPSI. (KK 1 31T 15—19’8 Bein.101, M.:Conow, 2007r., 152¢. A4 .
PemonT. CoBpemerkbie XoROAWNbHUKK. Bbin. 102, M.:Conow, 2008r., 96¢.A4 65.
PeMONT. [IMarH0cTUKa 3REKTP. CHCTEM YNIDABA. ABUraTeNsMM NIETKOBbIX aBTOMOS. TpakT. nocobue. Buin 103, 352¢.. . 82.00
PEMOHT. «AHATOMUS CTAPAALHbIX MalwMH>. Buin. 104, M.:Conon, 2008r., 120C. AD. ... ... i, 84.00
PemonT. XK v 3M1T Tenesu3opbl. Perynuposka v pemonT. Buin. 105, M.:Conon, 2008r., 136¢.A4 . . ..
PeMonT. TiporpamMmHblA DEMOHT COTOBbIX TeflecpoHOB Samsung u Motorola (Gosiee 220 momaneit). Bin. 106,2008r.,184c. .
COoBpeMeRKbIe aBTOCUrHAMA3AUMY. HOBeMLLIME MOAENM, CXEMOT., HacTpoitka. Kopsiun C.J1., HUT, 2006r., 400¢ .
SHunkonenus paauonioGutens. PabotaeM ¢ KoMrbIoTepom. Nlectpukos B.M.- CT6: HuT,268c. . ..
3nexTpoHHas naboparopus Ha 1BM PC. 7.1. MoenMpoBaKue aneMeHToB aHanorosbix CHCTEM.,
3nexTpoHHas nadop. Ha (BM PC.1.2.Mozen. aNeMeHTOB TeNeKoMMYHUKALMOHbIX W LBPOBBIX CHCT
PapmoTexirieckue uenm v curianst. Karasos B.1., M. Tenexom, 2004r., 160c
CD-npowrposareny. CxemoTexsuka. Apamenko H0.9. K.:MK-flpece, 2008r., 352¢.+CD
300 HoBbIX paUC3NeKTPOHELIX CxeM. Pyacnbd ©.Mpads v Bunbam LLikute. M.:JIMK, 2007r., 250c.

1001 cexper Teriemactepa. SHUMKNONEANA CEXPETOB PEMOHTA TENEBUIOPOB 5AR; Psasanos M. , 2007r.,288c.. ..
1001 cexper Tenemactepa. SHUMKNONEAUA CEXPETOR PEMOHTA Tenesu3opos (S....3), Pasanos M.I., 2007r., 208c.. .. 56.00
1001 ceper Tenemactepa. SHLUMKNONEANS CEKDETOR PEMOHTA TeNesu3opos. Hosbie Moj. Pasaros M., 2007r.. ... 55.00
TWG - nomouHmK TenemacTepa ANA PEMOKTA # HacTpoiku TB. Cnpasouroe nocotue. fannuuyk J1.C. , 160c... ... 15.00
PykgBOACTS0 10 ychpoBOMY TeneBuABHUMIO. LIDP. KOAUD. 1 NDEOBDA3. CUrHANA, BUASOMOHTZX M np. MoOMK. . 35.00
CucTembl Lw@poBoro Tenesiaetus u paguoseluakms. Mamaes H.C., M..TT1-Tenekom, 2006r., 254c.. . 4
Tenesusops DAEWOO u SAMSUNG.Cepus Tenemactep., K.:HuT, Beasepxhuit /1.5 144¢.+cxemb. .
Tenesu3ops! LG. LLlaccn MC-51B, MC-74A. Cepug Tenemactep, HuT, MbsiHos T, 140C.+Cxembl 2
Tenesn3opsl: PEMOHT, afanTauws, Moaepkuaauus. Waa. 2-¢ nepep. u aon. Caynos A.., C-6.:HuT, 2005r., 334c. ... 36.00
ACHHXPORHbIE ABATATENM B TPexcha3toM U ofHodasHoM peximax. Kucapumos P.A., 2004r., 128c. 5
Be30nacHoCTb SNIeKTPOYCTAHOBOK B BONPOCAX # OTBETAX. [INs NPOBEPKM 3HAHWA 3NEKTPOTEXH. nepcoana. M.:3n, 400c.. . .88.00
[IMarHoCTAKa ¥ MOMEK HEUCNPABH. 3NEKTPOOGOPYACBaHKS v Lgnew yrpasn. Mapk Bpayw, M.doneka, 2007r... ... .. 75.00
VIHCTPYKUMA NO NDUMEHEHWIC M UCTILITAHWKQ CPEACTB 3ALIMTHI, UCTIONb3YEMbIX B 3NEKTPOyCTaHoBKaX. M.:HLI, 2006r. . 37.00
KaBenbubie u3nenus. Crpasossuk. Anues U1, M. Paguocodr, 2006r., 224¢.................... 35,

Hanapgxa anexTp D Cnipasoutuk. K P.A.M.:Paguacod,2006r,352¢. 30.00
06bem # HOPMbI MCTIbITaHUI 3NeKTPo0GOpYaosarms. M.. HL duac, 2006r., 256¢.. ... .. 58.00
3neKTpHUECKHE CHCTEMBI W ceTi. YueBhoe nocobue. bk AB., M.:Noroc, 2007r., 256¢. 65.00
dneKTpudeckue annaparsl. Cnpasousmk. Anves A., Paguocodr, 2005r. 29.00
3neKTROTEXHMHECKWI CpasodHuK.T.1. Anves W.I., M.:Paguocodh, 2007r., 480 . 45.00
3neKTPOTEXHiKA C OCHOBaMY 3MIEKTOHUKY. YefHoe nocobue. Cusipees K0T, M. 3 " 40.00
(pakTuyeckas aBToMaTixa. Snpasoynuk. Kucapimos P.A.., M.-Pagnocodr, 20050, 192¢.......... 25.00
TIpaBina TexHKYECKOM SKCNYaTaUUH 3MIEKTPOYCTAHOBOK NOTHeGHTeNeH. 2006r., «OMera», 263c. 35.00
[IpaBANa TexHU4ECKOH 3KCNyaTaLuy TENNOBLIX 3HEPTayCTaHOBOK. 2007r., «Omera», 213¢. ............... 35.00
(T3 TeNnoBbIX 3HEPTOYCTAHOBOK B BONPOCAX ¥ OTBETAX ANA U3y4eHNs U NpoBepKe 3Hanwit. HL[:3nac, 2006r. . 30.00
Mpasuna Texuivmel excnatyaTauji enexTpoycTaHoBOX crioxuayia.(1-150kB). X.“iugyctpia”, 2007p., 272¢. .. . 54.00
Npasuna Texxiunoi ekcnnyatauif TennoBux yCTaHoBoK i Mepex. X.:Iuaycpis, 2007p., 336¢C.......... . 64.00
PemOHT anekTpoo6opyaosaus. Kucapumos P.A., M. Pagiocodr, 2006r., 544c .. . 4200
PeneitHas 3au(uTa U aBTOMATHKA CUCTEM 3MeKTPOCHaGKeHwA. Augpees B.A. M..B.wkona, 2007r., 64Cc. . .. 139.00
Cunosan anekTposmka. Slaopatopubie pa6oTst Ha K. Fepmar-ankux C., ..Kopowa, 2007r., 304c.+aueK . . 49.00

CuHTE3 LGPOBBIX PEryNATOPOB CHCTEM aBTOMATHY. YNPaBI. NapaMeTpaMu TENNCaHepreTay. o6exTos.2007r.,264c. . 40.00
CripaBouHUK. GHCTEMA TEXHUHECKOTD 0GCNYXK. 1 PEMOHTA OBLLENDOMBILLNEHHOr0 060pyRoBaHus., 2006r-, 360c. ... 120.00
Cnpaso4Huk anexTpuka. Kucapumos P.A. M..Paguocodt, 2007r, 512¢. ............ ...,
CxeMbi BKINIOHEHNS CHETIMKOB BNIEKTPULECKOT 3Hepruu. [TpakTudeckoe nocodme., M.: HL| 9xac, 2005r., 64c. .
TUNGB2S MHCTPYKUMS N0 TIMHWIA BC 1X aNeKTponepenasn Hanpsx. 35-800 «B.,200¢.,2006 .
Texu4eckoe 06CNyKuBaHNe UIMEPUTENbHBIX TPAHC(HOPMATOPOB TOKA U Hanpskexs. M.:3ac, 2005r. .. .........

KHWUrA-NOYTON

UpopmMminieHme 3aKa3oB no cmcreme

LieHbl yka3aHbl B IPH. ¥ BKAIOHAIOT CTOMMOCTb NEPECHINKM

Ynpasienue nexTpoxe3aRcTBOM npeanpusTAs. [POH3BOACTBEHHO-NPAKTUY. nocobue. M. HLJ 3xac,2006r., 160¢. .. 39.00
Yutibiit SOM. OGbEIMHEHUE B CET OIT. TEXHUKA M CHCTEM KOMMYHIK, B XMNUILHOM CTpouT.M. Text., 2006r., 288¢. . 59.00
KpaTkuit CipaBosHiIK JOMALIHEro INexTpUKa.M3g-e 2-e. C-N6. HuT, 2008r., 268¢c.. .. ........................ 35.00
LlOMAWHW# 3TEKTPUK M He TORBKO... KHMTa 1., KHira 2. u3g-e 5-6 nepep. # AononH. necrguxoa B.M., HuT, 2006r.no 33.00
CnpaBosHuK FOMALLIHETG 3NeKTDUKE. M3g-6 5-¢ AONONH. w ucnpasn. Kopskud-Yepusk C., CTI6:HAT, 2007r.400c.. ... 54.00
TeopeTHseckue OCHOBBI 3nexTpoTexHuki. NoTopeituyk EA., M.ID Gopym, 2008r., 320¢.................. .
HacTonbHas KHUra fOMLIHEro anexTpuka. JhoMuHeCLeHTHbie namnet. [asuaenko K0.H., CTI6:HuT,220c.
(OcBeLerne KsapTiupb! M ZoMa. KOpskuH-YepHsK C.J1., HuT, 2005r., 192¢... ... ...,
MOBUTIbHIK W3HYTD. YCTDOAICTBO M DEMOKT MOSWIbHBIX Tenethonos. [pumamk A., K Adwon, 2005r., 144c. .
Mo6unbrete TexHonoruu. CuapTchokb! U xoMmyHukaropsl NOKIA. Maitkn KubTao Haks, 2007r., 368c. . ..
Ludposas Mobunbhas paguocesas. Yde6Hoe nocodue 4na BY3os. fankuk BA., M..Tn-T, 2007r., 432¢. .
3apy6exHble pesueHTHbIe paguoTenedotbl.(SONY,SANYO,BELL HITACHLFUNAI u rp.),176c.Ad+cx. .
ABoHeHTCKie TenedhonHbie annapathl. Kopakis-Hepuak C.J1., Yag, 5-8 jon. u nepepa6. 368¢c. . ... .
3neKTPOHHEIE Teneorkble annaparsl Kotenko f1.9. Mg 3-e.nepep. u on.-K.HuT, 2008r., 270¢................. 29.00
AnTenHbl. MPaKTHKa KOPOTKOBOAHOBHKA. (TOPORCKYE, CKDbITbie, CrieL]. MANIora6apTH.anTeHHb() Mpuropos W, 352¢. .. 82.00
Merannouckarenu ana nicbureneit u npodeccuorancs. Caynos AK)., HuT, 2004r., 220¢. ... 3800
TIpaKTM|ecKoe PYKOBOACTBO MO NOUCKY COKPOBMLL KNafo8. ApTyp Bapariyk, M..Tn.Tenekom, 2007r., 208c. . .
(TpaKTU4eCKOE PYKOBOACTBO O NOUCKY COKDOBMLY KA. Kuura 2. Aptyp baparyyk, M:In., 2007r., 148c.

CopemeHHb(e CBAPOYHbIE annapaTsl CBOUMY pyKamu. Bonoguk B.A., HuT, 2008r., 296¢. e
CBapoyHbie padorst. MpakTideckoe noco6ue. iesagsbli B.C. M.:Apenasr, 2007r., 448c... ... .. ..
Cripasouux pamonioduTens. B3aumosameHsemMocTs 3NEMeHTOB, UBETOBAA i KOAOBAS MapKiposka. .. HUT, 200
500 cxem s panvonto6uTenedd. MpueMsuKu.i3ganue 2-e nepepa. v JonomH. Cembsn A1, 2005r., 260¢ :
500 cxem fna pagnomo6uTened. Victourmky nuTanws. Cembsn AT, u3g, 3-¢ nepepad. u fononk. 2007r, 412¢. . .. 55.00
500 cxem s pagvomo6uTenei. PagaocTanumy 1 Tparcusepsl. Cembsin AT, HUT, 2006r.,264c ..

500 cxem [na paaMomotuTenei.3nekTpoKHble Aarvkn. Kawuxapos A.M., HuT, 2007r., 202¢ .
500 cxem ana paauoniobutened. LLINiokHCKMe wWryki 1 He Tonbko. Benonanotkes B.I., HuT, 2007r., 300c.
500 cxem na panuonioburenei. QuCTaHUMORHOE ynpaeneHue Mozensmu. Juuiuenko BA., 2007r., 460c.. .
500 cxem 18 panuonio6uTenei. YounuTenu MOLIHOCTH MIOBUTENLCKAX PaguocTaHlmit., 2008r., 248c. .. ..
TexHudeckoe 66CNyxuB. asTomabunel. Opranus. xpaneHus, TO u pamonTa aBToTpancnopTa KH.2 20071 255¢. ...
PagnocTasima caoumyt pyxamu. LUmbipes AA, HItT, 20041, 14264CK. ..o oo 28.
Kak npesparuts 1K & ynusepc. nporpammarop (M13Y, TINM, TTUGC # npuctaska Ans nporpammup.) 2006r. 168¢. .. . 25.00
Kak npesparuts 1K & uameputenbHbli komnnexc. M.: IMK, 2006r.,168¢. )
Aynmocucrema knacca Hi-Fl ceoum pykamu. Coetsl # cekperbl. Angpees [LA., HWT, 2006r., 200c.
KauecTaenHbiit 38yK. Cerofus aTo npocto. Caenait cam. Aspameno 10.0., MK., 2007r., 288¢ .
Tlamnosbit HI-FI ycnuTens cBouMM pykamu. VIHTeeCHbie CXEMbl M NONE3HbIe CoBeTbI, Toponkux M., 2005r.,236¢.. . 39.00
COBPEMEHHbIA TIOHEP KOHCTPYUpYeM camu: YKB cTepeo+mukpoxowtpennep. Cemenos b., Conow,2004r.352c+CD . . . 37.00
TpakTuyeckas cxemotexHua.T.1: 450 nonesHbix cxem paguoniobutensm. M.:flogexa, 2007r., 360c. .............. 50.00
TpaKTUuecKas cxemoTexHKa.T.4: KOKTponb u 3atuTa ucTouHMKOB nutakus. M..ogexa, 2007r., 184c . . .
TTpaKTA4ECKAE GCHOBLI aHANOTOBRIX M UMPOBBIX Cxem. [ Karnan., M. Texoctbepa, 2006r , 176¢. . ... ..
Tone3Hbie Cxembl C NPAMEHeHieM MIKpeKkoHTponnepos v NIKC. Banbna 0.,M.:ogexa, 2006r., 414¢.+CD
PaguonioSurensckue KOHCTPYKUMY Ha PIC-mukpoxorTponnepax. Kn.4 3aey H., MK, 2008r., 336¢.4CD ... ..
Paji0anextpoHmKa ¢ KOMAbIOTEPOM M naanbHukom. Kapaawes I A, M.Tn-T, 2007r., 336¢........ ..
(Co3paem pooTa-aHgpouaa coumu pykamu. [koH Josus, M.IMK, 2007r., 312c............
(CoBpemerinan TenemeTpus. B Teopun i Ha npaxTuke. MosHoe pyKosoacTso. Hasapos A.B., HuT, 2007r., 668c. .
COBDEMEHHbIE PALIMOTEXHAECKUE KOHCTPYKLMM.(TEDMOPETYNATOPbI, UCT. NIWT,, aBTOCHTH. v N1p.) M..Cornow,2004r. .. .
Liuchposas anextpokvka. K. boitr, M. Texdocdepa, 2007r., 472¢. ........... 9
Liuchposas 06padoTka CUrHaNOB B TPAKTaX 3BYKOBOrO BelLanus. Yuebroe nocobue. Monos 0.6.M-T, 2007r.,344¢. . . 85.00

OctoBb! UMGPOBOA cxemoTexHiky. babuy, MK, 2007r., 480c. 9.00
OCHOBE! PAEHOCBA3N 1 TeNeBHIEHNS. YaebHoe nocobue. Mamues [, M..Mn-T., 2007r., 544c 87.00
OcHoe! MobuTensckoit GPS-Hagurauvy. Monsapos YA, Man-T, 2007r. ... ... .. 69.00
QnTudeckwe kabeny Cas3M POCCHAICKOTO NPOUIBOLCTBA. Cripasoskuk.. M.:3x0-Tpexss. 286¢. 39.00
(OCHOBbI CETEBBIX TEXHOMOTH. Y4eGHoe nocobue. Xykos WA, MK-Npece, 2007r., 432¢.... .. 45.00
ABOHEHTCKiE TEPMUHANb! 1 KOMNbIOTEPHAR TeNedOHMA . 3K0-TpEHA3,. 236 C. .................. .. 30.00
KomGuHmposarHas 06paboTKa curHanos B CUCTeMax paguocssau. Fpuropses B.A. M.:3xo-Tpexps,264c. . 4500
KombioTepHble TexHonerii 8 Teneosmm, Wearosa T.4. M..3ko-Tpeus, 300c.. . .. 42.00
Kopnoparuenble ceTy casiau. Mearosa T.W., M.:3ko-Tpexs, 284¢. 44.00
3awura uHe B TENEKC IMOHHBIX cUCTeMaX. K 35.00
Wmnynbekbie ¥ Undposble yeTpoitcTsa. baparos B.1., 2006r., {14c. . 25.00
MouTep cBA3K CTaHuMOHHOro 060pyAoBAKNS. bapaos B.M., 2006r,, 166c................... .. 30.00
Meropbi KoMnbioTepHOK 06paboTKu cUrHanos paguocesau. Ctenanos A.B.M:Conox, 2003r.208c. . ... . .. 2000
Metogs! 4uahpoBOi MHOrONPOLECCOPHGH 06paBoTKH aHcaMbnel pagmocurHanos. M.:Conow, 2007r, 592¢.. 82.00
CneumanbHsiit pRAMOMOHMTOPMHT. KOHax0Bid 0., 20071, 384C. ... .. ...t 59.00
TEXHONOTAN HIMEDEHWA NepBINHOM CaTU{CUCTEMb! CUKXpOHU3AUMM, B-ISDN, ATM.) M.-3k0-Tpexs., 150c.A4 . 37.00
MynbTUCEPBUCHbIE CETU M YCNYri LIMPOKOMONOCHOTO AocTyna. [yprenuase A 400C. ... ................

Meigpxunrosas ces3b A.ConoBbes .3x0-Tpenas,288C.. .........................
Hacrpoitxu BIOS, Omutpues M.A., #3s-¢ 3-¢ nepepat  uenpas., HuT, 2007r., 288¢ .
1000 1 1 cexper BIOS.MonHoe pYKOBOACTBO NO «TOHKOM» HACTPOAKE i ONTUMMUS. KOMAbIOTEDa, HUT 2007r, 368c... .
1000 1 1 cexper BIOS.MonHog PyKOB-BO NC «TORKOI» HACTPOIKE W ONTUMKS, KOMTbOTeDa. HUT 2007r, 368¢.+C0
223 npo6riembl ¢ KOMNbIOTEPOM U WX peLuekue. Peshuk K., HaT, 2007r., 220¢ Lo
AHTRO-PYCCKMiM TONKOBBIR CNIOBAPb KOMMLIOTEPHbIX TEPMUHOB. A3[1-€ 2-¢ nepepal. u aononk., HuT, 2008r., o

Bee 0 GD n DVD. 3anuce, xonuposanne, Mexio Ana0VD, MP3, uTeHue «nnoxux AMCKOB», kapaoke # np. 460¢+CD. .. 77.00
DomatLnit hoto/supeoanséom a DVD. boraaros M.B., HuT, 2008r., 160c. 25
Xeneso [IK. Mpocto o cnoxHom. Ywucrsxos B.., NT Press, 2007r., 160c.. ..
Keneso MK 2008. Conomensyx B., Cnb, 5XB, 2008r., 470 ¢ ... 58
Hosu40x 3a KomnbioTepou. Tlepeoe 3naxomeTB0. Boe camoe Heobxomumoe. Tlowomapes B.B, HuT, 2007r., 256¢. . . .. 28.00
FlepconansHbiit KOMNbIOTEP B PAAKONIOGHTENLCKOM NpaxTuke. Tanudes [ A., K MK 2006r., 400¢.+CD .

Peectp Windows XP. HacTpotku, Tpiokw, CekpeTbi, HacTonbias kkura nonb3osarens. HUT, 2007r., 188¢.. . ... 28
Gamoy-uten Microsoft Windows XP. Bce 06 #enNons30BaHWM 1 HacTpoitkax. Marseea 1], HuT, 2008r., 620c. . ... 65.00
Camoyurens Windows Vista. HactonsHas Knura nonisaosarens. Konockos M1.8., 2007r., 364c. ... B2
Camoy<uTens BEPCTKI Ha KOMNbIOTEPE + 2 BUAEOKYPCA Ha AByX CD. M..Tpuymd, 2008r., 352¢.+ 20D .
Cospaem 4epTexat Ha xomnbioTepe B AutoCAD 2007/2008. Abaccos 1.6, M:AIMK, 2008r, 136¢. ....... ..
ToncTsiit camoysuTens paboTh! Ha KoMnbioTepe. Wsg-¢ 3-6 nepep. v for., AuToHenxo M.B., HiT, 2007r., 560c.
YCTaHoBKa, 06HOBAEHHE, HACTPOWKa 1 BoccTaHoBneHMe Windows XP. Kostamiok K0.C., MK, 2007r., 304¢c. ......... £
YCTaHOBK, NepeyCTakoBKa v 6a30as HacTpowka Windows XPWindows Vista, Muxeesa H., HuT, 2007r., 160c... ... 24.00
Microsoft Windows XP. MonynsipHb1it camoyuuTens. Konockos .B., HuT, u3g-e 2-e nepepas. u fonosH. 364c.
Windows XP. Kparkoe pykoBOACTBO. [lyqLLki BLIGOP AN HadnHarowmx. Kysneos HA., HuT. 252¢... .. .......... 25.00
Windows Vista. YctanoBKa, HaCTpoitka, ncnonb3osaHue. [1pocto o cnoHom. Kysreuos H.A., HaT, 2007r., 234c.. ... 30.00
Access 2007 6e3 Bogb!. Bce 4TO HYKHO 47 yBepeHHO# padoTsl. Forbiiesa A., HuT, 2008r., 192 2
Ward 2007 6e3 Bozibl. Bee, 4TO HyXHO A8 yBEpeHHOR PaboThl. [onbiwesa A., HuT, 2008r., 192c. ..
Excel 2007 6e3 Bogbt. Bce, YTO HYXKHG AR YBEpeHHO# PaboThr. onbiwesa A., HuT, 2008r., 192¢.
CorglDRAW 12na npumepax. Kotarick 10.C., MK-lpece, 2005r., 416¢...........................
Linux-cepsep cBouMu pykamu (+awck ¢ Fedora 8 LiveCD). Nonnoe pykosoacTso. HuT., 2008r., 620¢.+CD
Nero Burning ROM 8. 3anucwisaem CD » DVD. TpocTo 0 cnoxwom., Bopabses I1K., HuT, 2008r., 192¢. .
C++ Macrep-knace. 85 HbIX MPOEKTOB, P v 1 3aga4. Moarosoit M.B., HuT, 2007r., 268c. .
Kom D p )} 1 paboTa ¢ OUCHOR TexHuKoA. YueGHbii Kype. Koanas H.B., 2007r., 30! 35.00
TpannbHo ocpopmnsiem okymenTbl Ha MK (kHira + CD ¢ FOTO3biMY 1LIA6NOHAMM 1 06pasLaMM OKYM.)., 2007, ... 39.00

(pasunbHo ohopmasem pecbepar, KypcoByio, AUNAOM Ha komnbioTepe. Kpyrnos M1, 2008r., 160c. ............. 8.00
CospemenHbie Mukponpoueccopsl. KopHees B., CTI6:EXB, nag-e 3-8 nepepas. u nonont., 440c... ... 3500
(Q6patoTxa curvanos. llepeoe aHaxkomcTeo. HOxuo Caro. M. fogexa, 176¢. ... ............................... 25.00
KOHTPOmbHO-M3MepHT. annapatypa. TaanbHoe 06opysoBarye. [TPOMbILUNEHHbIE KOMIIbIoTepsI. Katanori 2007-2008r.r.no 20.00
Wcropus Ykpaubl. Yae6roe napanue. Pagienko JT.A., Cemenenko B.UL., K.:Paguoamarop, 520¢................... 25.00
Kamnaxy-guexu

CD-R «PAIVIOAMATOP 3a 14 ner» “PA”-1999-2006r.r.+"3n"-2000-2006r.r+PK+PM+K (270 HoMepos + 3 kkurw) .. . 40.00
CD-R «Mactep KUT. 3nektpotHbie Ha6opel, 6110Ki 1 MOAYNM> MOMCKOBBIA KaTanar 2008r. 25.00
CD-R «Papuoamatop + IneKTpuK + PagnoxoMnorerts» 2007r. .................... ... 3000
DVD-R «Rait +Prakticna elektronika+Konstrukeni elektronika» 2003-2006r. ............................ 50.00

JKypHans! (MMHHMANbHAA CYMMa GAHOFO 3aKa3a N0 KypHanaM - 10 rpusex)

“Papjoamarop” Ne3 6,10 3a 94r., Ne7-96r., Nod-97r., Ne5-99r, No10 32 2001r, Ne7,8,11-2002r. No2,3,4,5.8,7,9,12-2003r. no 5.00
“Papioamarop” No2,4,5,6,7,8,8,10,11,12-2004r. cNe1noNe12 -2005r. cNetnoNe12 -2006r. 00
“Papioamatop” Ne1,2,3,4,5,6,7,8,9,10,11,12 32 2007r., Ne1,2,3,4 32 2008r. ................ no 10.00
“InexTpuk” NeB, 11 32 20007, No3-12 20011, Ne2,4,8 20021, Ne7 8,10 2003r. Ned,7.9,10,11 2004r., Ne1 4,6 2005r. .. 110 6.00
«Inextpux» Ne 1-2, 3-4, 5-6, 7-8, 9-10, 11-12 3a 2006r., Ne1,2,3,4,5,6 3a 2007r., Ne1-2,3,4 32 2008r. no 12.00
«bnoxHoT «Paguoamaropa» xypran Ne2,4,10,11 3a 2004r., Ne3,7-8,9-10 3a 2005r. . ..n05.00
«PagnokomnonenThl» Nod 3a 2002r., Nel-4 32 2003r. Ne1-4 3a 2004r., Ne1-632 20051, ....................... no 8.00

HUra-Nno4YToON
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