'I'eXI'IlII(II

2003
7 (34)

Nupektop w3poTenscrsa
«3ﬂel(TpOHHble KOMAOHEHTbI»
Llamunny Cagexos

[noeHLh penokTop XypHano
Anekcanap MavcTpeHko
OrteetcTaennbn cekpeTaps
TatesHa Kprok
Pepnokropst
Esrenim Anppeea, AHgpewn [BHnnos,
TamesaHa Kpiok
Bepcrka, amzomnu
Tatbsna KacatkunHe
[paduka
Hukonan MNopbaHb
Peknoma
Enena fepraveaa, Enena XKusoaa,
Ennzaaera Viptiora, Mapwha ITuxmnHnHa

MNoanucka
Enena Kucnskosa,
AxHa BbapbiuHnkoaa

Mackss 101000, Mockss,
Ny6sHexun np-a, g 23, och 12
Tenedpon: (095) 741-7701
®axc. (095) 741-7702
Mouroskit agpec: 109044, Mocksa, a/s 19
E-mail: elecom@ecomp ru
http / /www elcp ru

C.-Nerep6ypr 197101, C -MNsreptypr,
yn Bonblwesn Mywkepckea, o 41
Ten /dekc (812) 232-9825
E-msil spb@ecompru

MpegcraanwTenscTea:

MWP 3NIEKTPOHWUKW (Cameps)
443086, r Cemepe yn Epowesckoro, o 3e
Ten (8462) 35-2318
Ten /texc (8462) 35-2609
E-mail info@eworld ru http //www eworld ru

YHUBEPCAJI-CEPBUC (Ye6oxcapsi)
428024, r YeSokcepbl, npocnekT Mupe A 3e
Ten /dhexc (8352) 55-1908,
56-6303, 64-0561
E-meil seles@universalservice ru,
http //www universelservice ru

INTIKOM [(Mxesck)

r Wxeack, yn fMenuHa, n 38, odme 16
Ten /dexc (3412) 78-2752
E-meil elcom@udmnet ru,
http //www tt udm ru

IMRAD (Kwes)

04112, r Kues yn flertapeBckesn, o 62
Ten /thekc +380 (44) 495-2113,
495-2110, 485-2109
E-meil imred@tex kiev ua,
http / /www imrad kiev va

Wagarenncreo «INEKTPOHUKA» (Muwcx)
220015 r Munck, np MNywxuna a4 29 6
Ten /chexc +375 (17) 251-6735
E-meil electro@bek open by,
http / /electronice nsys by

Wcnonb3oBeHne METEPUENOB XypHane fi0NYCKeeTCA
TONBLKO N0 COrNECOBEHWO C pefiexunen
Mpu nepene4eTke cCbinke He XypHen
4«PeMOHT 3NeKTPOHHOM TeXHUKW» ofis3erensHe
OTBETCTBEHHOCTL 36 AAOCTOBEPHOCTL rHhopMeuMn
B PEKNEMHbIX 0GbABNEHUAX HECYT PEKNEMOABTENM,
3a 10CTOaepHOCTb UHHOPMELMW B CTaTbAX — aBTOPbI

WUnaexcol no xkaranory «Pocnevats»

ans PO — 79459 ana apyrux ctpam - 72209,

no xaranory «flpecca Poccun» — 39458

Tupax 10 000 sx3emnnapos

CaoGopHas ueHa

WN3ganne 3aperncTpuposaro 8 Komutere P® no nevatn
Pernctpaunonnsuid Ne018919

Yypeanrens 3A0 «KOMI13/1»

Ornevarano 8 000 ~HTY Mope»

COAEP)XAHME

PEMOHTHbIA BU3HEC
Congatoe M.

Otpbix cepBycHoro nhxerepa. Nocenok LUbIHABIPBANB ........cvcvererrecrrnnen, 2
lengun I KBH nntoc Begpo rmuuepuHa (6aika 4eTBepTan] ..., 51
HEBBIAYMAHHBIE UCTOPUM ... aeereeessss s sssssesssass s ssessssssesssessssssesssssssaesonccsons 53

HOBOCTN MWPA

TENEAMMNAPATYPA

GeasepxHnimi 1. OcobernHoctu Tenesnaopos dupmbl Philips
Ha waccu LO1.1¢c pasamepom 3kpaHa go 21 gonma (vacte 1) ..

Moposos /1. TpakTuyeckrve npuMepbl HEMCNPaBHOCTEN
KanpoBOW pasBepTKU TenesM3opos

Pazanos M. CepBUCHbIE MEHK) COBPEMEHHbLIX TENEBU30POB ..veveverenees 14
ManeHbkne CeKpeTbl BOMBLUMX MEBCTEPOB ......convmriesrcssessissnsessessessesmssssies 17
BUOAEOTEXHUKA

MMerponasnosckuit H0. Karnan o6pabotku curkanoe Hi-Fi-3syka

B BUAEOMArHUTOOHEX PBMESOMIC ... escsmsesensimesesssssesinsne 19

AMMAPATYPA CBA3MN

Harnnos A. MobunbHbm Tenedor Siemens C-35:

OCHOBHbIE HEUCTNIPEBHOCTU U METORb! PEMOHTE ..oeceeerevies e snscsscssasennssens 25
AYOWOANNAPATYPA

Agpamenko 0.

0O6paboTtka BH-curnana u dhopmupoBaHMe CUrHanos

cepBOyNpaBneHns B NpourpbiBaTensx KoMNakT-guckos (4acTteb 2) ... 31
KOMNbLIOTEPbI N OPITEXHUKA

Yrapos C. YcTponcteo n peMoHT monuTopa Philips 1048

(wacen CMR3 GSH) [HBCTD 2] ..o eesessens s cesssessaseesssssessisnsenns 36

SNEMEHTHAfl BA3A

Mapknpoeka SMD-KOMNOHEHTOB [HACTb B) oo 40

COBPEMEHHBIE TEXHONOrMnN

Hosocensuyes C.

MPEG-4, nnu CTpykTypu3auusa MynbTUMEAna (HacTb 2] ... 47

BKJIAQKA

[pnHuMnuanbHan cxema TENEBU3WOHHOIO WIACCH

Grundig CUC 2O ... eseisssessssesemsssssassessssssssssssssssssssssssssssessissns A.H
KOMINAHAN

Deceon, 4N 54

KOoMMOHEHTH! Yt MUKDOCXEMBI, MBIABUH ......oorrvonmsssscesesmsinsssssssssssssssessssssssssesssssmsmnsessies 54

Mgectep KT 2 06n

MukponaHa 2

Opbura—Cepeuc TB w04

Mnaran Komnonente, 3A0.... 306n

MpuCT, 3A0 .. 13

Mpunow u ®ntocel, MK 2

Yunw OQun, 3AO......... 4 060.

IMRAD, 000 52

@Portorpacghun He 06noXKa caenaHel B MareanHe «M-Bugeo»



OTAbIX CEPBMCHOIO MUHXXEHEPA.

NMOCEJIOK WbIHALIPLAJIbI

Muxaun Conparos (r. Mowkap-Onal)

«...B Mowkap-One conHeuro, 6e3 ocankos. Temne-
patypa BO3fyxa nnoc ABaAUaTh YeTbIPe rpagyca, Be—
Tep CeBepO—BOCTOYHbIA, CKOPOCTb BeETpa 6...7 MeTpoB
B CEKYHJy, NOPbIBbI 40 BEHaAUaTu...»

Boepems A paguo Bkmoumn. Hero B Takylo norogy B
ropoae nenaTb? CpoyHbiXx 33FBOK HB PEMOHT KCEpPOK-—
cos HeT. Pewexo, 6epy napannan, efy Ha ropky B noce—
nok LUbinabipbanbL.

ObaeaHuBale ppy3en, Haxopatcs elwe aea nobpo-
Bonbua. Hepes ABa Yaca Mbl H3 MecTe.

PaseopaunBaeM napannaH Ha cknore. OpeBaio Kac—
Ky, MOABECHYIO CUCTEeMy, NPUCTErMBaKOCL Kapaburamu
K kynony. KopoTkuia pasber, Horn OTpLIB3IOTCH OT 3eM—
nu. Oenalo pa3BopoT BNEBO, NeYy BOOMb CKIIOHA.

LUbIHABIPbANBECKEA OpKa ELICOTY MMEET OKOI0 BOCb—
MUOECATU METPOB, TAHETCA BAoNb Bonru. Ha Bepwunhe
pacTyT COCHbl U 6epesbl, ECTb OTKPBITHIE YHACTKU ANA
cTapTa. Y nogHOXUA CKIOHa PacnonoXeHa PoBHaNA Nno—
wagKka ana nocagku.

Mapannax y Hac y4ebHbii, 6onblue NoxoX Ha Napa-—
wioT. JleTy4ecTb Kynona HeBLICOKaNA, UAY CO CHUXEHU—
em. Mepen Camon 3emnen 3aTArMBaI0 ynpaBnsowme
ctponel. Kynon seirnbaercs, 3amMennneT noieT U MArko
ONyCKaeT MEHS Ha 3eMnio.

Tenepb — caMaa MHTEPEecHas 4aCTb NPOrpaMMbl.
Co6upato kynon v Tawy o6patHo Ha ropky. Miobuws ka-
TaTbca — Nobu 1 caHo4vkn BO3aNTL!

3anunukan nenpxep. KoMy A nornapobunca? Bonx-
ckui yaen anektpoceasu. C ytpa He paboTtaeT Canon
NPE317 [Mpu BKNIOYEHMN MUTBHUSA BLICKGKMBAET Kop,
EOOS3, v annapaT cam oTknioyaeTcs. MULWYT, YTO HOYLIO
6bin 6pOCOK HaNPAXeHUa B 3NEeKTPOCeTU.

Bpap nu 4TO-TO cnyuunockb C ¢blO3EPOM, CKOpPEe
BCero, NPoCTO MO3ru cbexanu. MNpocun xe ux Ha HouYb
BbIHUMAETb BWUINKY U3 PO3ETKU...

IOna cébpoca kopaa Hafo HaxXaTb H3 CEPBUCHYIO
KHOMKY.
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B coobuiennun ectb Homep TenedioHa U agpec anek-—
TPOHHOM NoYThL 3BOHWUTL He Byny, Aoporo. bpowy nMce-
MO Ha fILUMK OnepaTopy KoNMpOBanbHOro annapaTa.
XeHwmHa ¢ noHATUEM, JonxHa pasobpaTbes.

B moem TenedoHe ecTb packnagka KMpunnuubl, HO
Ha KNnaBuLlax pycckue GyKBbi HE HBpUMCOBaHLL. YaobHee
6ynet HabpaTb anrnuickumu. Otaao napannaHd peba-
TaMm, cam nuwy nucemo: VERA MATVEEVNA SNIMITE
KRISHECHKU NA LEVOI STENKE APPARATA. TAM
KNOPKA. VKLIUCHITE PITANIE | BISTRO NAZMITE
KNOPKU.

NopxopuT Mos oyepenb netets. Betep ycununcs,
npuxoauTCcH Nepeg CTapTOM CNYCTUTBCS HEMHOIC BHU3
no CKNoHy. IHaye cunbHBIA NOPLIB MOXET O0TBpocuTb
Ha3af, Ha fepeBbs.

Monet npoxoanT HOpManbHO, HemHoro 6ontaer. Mo-
che Nocapgkn Pa3BOpPauMBalOCh NULOM K NapannaHdy u
TAHY ynpasnawlime cTponel, 4To6bl NOracuTb Kynon.

A BoT u oTBeT oT Bepbl MaTteeesHbL KHOMKY OHE Ha-
Wwra, HO HE yCnena HaxaTtb — annapat oTkNouunca. MNMuwy
cHosa: PRAVOI RUKO! VKLIUCHITE PITANIE | DERZITE
PALEZ NA TUMBLERE CHTOBI NE OTKLIUCHILSIA A
LEVOI RUKOI BISTRO NAZMITE KNOPKU.

MunoT, BEINOAHABLLMIA NCNET NOcNe MeHs, NOBUC Ha
COCHE Ha BepLiMHe xonma. MNoneTel npupaeTcs Npekpa-
TUTb, NOKa He cTUxHET BeTep. OCTOPOXHO CHUMAaEM Ky—
non ¢ BETOK, pacnyTtbiBaem crponel. CBopayusBaem na-
pannaH, cagumcs xpate noropbl. lNpen HaMmu packu-
HyNacb NaHopamMa Benukon pycckon peku. Llinpuna
Bonru B 3TOM MecTe — OKONOo ABEHaAUaTU KUNOMETPOB.
Mo nosepxHoCcTU BoAbl 6eryT BonHbl ¢ 6ensiMm 6apa—
Kamu.

Bepa MatBeeBHa coobwumna, 4to annapat 3apabo-
Tan. 310 papyet. Korga sepHyce gomon, Hano bypet
cAenaTb 3anNUCb B KAPTOUYKE TEXOBCNYXUBaHUA.

BeTep cTvxaeT, MOXHC ONSTb OTNPaBAATLCA B NOMET.
Bce-Takn xopoLwo, 4TO Mbl HE OCTanuch B ropope!

MUKPON3HA

3ne|crp0|-||-|b|e KOMNOHEHTHI
ONsi peMOHTa ayguo-, suaeo- v BoiToBoi annaparypbl

CnpaBouHas nutepaTtypa 4 anL60Mbi Cxem
Ha UMNOPTHYIO TEXHUKY

ubkas cucmema ckudok, Jocmaska mosapa KypbLepom

K noesdy, caMonemy; OMmPaska HaNoKeHHbIM NIarmexom
MockBa, M «HepTaHoBCKan» R
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HOBUHKA OT POLAR -~

TENEBU30P ANA AANIbHOEOALWUNKOB

B aBrycTte B nuHelike TenesusoposB Polar Ontumym+
nosieunack 10-pgoimoBaa Mogenb 25CTVA001 ¢ yHu-
BEpPCanbHbIM NUTaHUEM, NpegHa3HavYeHHan ana npo-
CMOTPa He ToMbKO B AOMAELLIHUX YCIIOBUAX, HO U B 8BTO—
mobune.

Uinpokun guanazoH Goptoeoro nutanus 10..30 B
No3BONAET HOBUHKE KoMNaHuu Polar paboTaTb He TONbKOo
B fIerkoBomM aBToMobune ¢ 6opToBbiM NUTaHuem 12 B,
HO 1 B rpy3oBuKe C 60pTOBLIM HanpsxeHuem 24 B. He-
npepbiBHas paBoTa Tenesn3opa OT akkymynatopa (4s-
pes3 npukypueaTtenb) paccuMtanB Ha 15 YacoB. 3awmuTa
OT NepenontiCoBKU NMUTEHUSA UCKIOYEET BO3HUKHOBE—
HWe cHoeB Npu HEMpPaBUNbLHOM NOAKNKYEHUN TENEeBU—
3opa. [lnanazon NUTBHUS OT CETU NEPEMEHHOro TOKa —
pacwuperHbin, 90..260 B,

HoBuHka ocHauieHa wnpokumM Habopom dyHKUMO-
HalbHbIX BO3MOXHOCTEW, NpUCYWMUM TeNnesnaopam
Bonbuivx puaroHanen. 3To cMCTEME@ 8BTOMATMUYECKOro
6anaHca 6enoro, TOHEP C CUHTE33TOPOM 4aCTOThI U Na—
MAaTblo Ha 99 nporpamm, BO3MOXHOCTb NMpuema Ka—
HanoB KabenbHOro TeneBupaeHus W [NaNa3oHa
Hyperband, vachki, Taimepel, cuctema «KoHTpacT+»,
BUAEOWTPbI.

Hanunuue paavema SCART nosBonaet nogknwo4atb
Buaeomarduntodiod, DVD-npourpeiBBTENL, BUKEONPU-
cTaeky. Mo xenaHuio nokynaTenen, TENEan3op MOXeT
KOMMMIEKTOBATLCA ABYMS NMYyNbTBMU AUCTSHUMOHHOIO
ynpaBnenua — oguH Ana JomMa, BTOPoA ans BBTomobuns.
AsTomobuneHbI TENEBU3op Poler 25CTV4001 nocty-
nnUT B Npoaaxy B CeHTAGpe 3Toro roaa. becnnatHoe cep-
BucHoe ob6cnyxuBanue — 3 roga. OpveHTUpoBOYHAR
pO3HUYHEN CTOUMOCTb Mogenn — $160.

Poccus—-0OH-llaviH,
http://rol.ru/news/it,/news

BUAEOKAMEPDbLI SONY

3ANMUCLIBAIOT DVD HA NETY

Komnarua Sony cooBuimna o cKOpoM Havane nocTa~-
BOK H3 EBPOMNEWCKUA PbIHOK @HOHCUPOBAHHbLIX paHee
uudpposeix kamep Handycam DCR-DVD100 v DCR-
DVD200, othnualowmxca Bo3MOXHOCTbIO 38NUMCKU OT—
CHATOro matepuana Ha 8-cm DVD-puck ¢ nocnepyto-
LM NPOCMOTPOM 3TOr0 AUMCKa Ha nobom DVD-npour—
pbiBatene, BKAKYaA U komneloTepHbin DVD-ROM.
Lindpposbie kamepbl 060pyAOBaHLI BCTPOEHHBIMU hyH-
KUMsMn pefnakTMpoBanua Bupeo. HoBble kamepbl Cco—
BMECTUMBI CO CT@HAAPTHLIMU HaKonutenamu dopma—
Toe DVD-R 1 DVD-RW emkocTsio 1,4 ['6, obecneun—
BaloWwumu o 60 MUHYT HENPEPBIBHOW ChEMKM.

470 KacaeTcs TEXHUYECKUX X8PaKTEPUCTUK HOBUHOK,
To DCR-DVD200 nocTpoeHa Ha OCHOBE Meranuk—
cenbHoro CCD-cencopa, a ee mnapuwasa cecTpa,
DCR-DVD100, ocHauwera 800 0O00-nukcenbHoM MaT—
puuen. O6e kamepbl paboTalT Kak C BBICOKOK3YECTBEH—
HbiM BMAEO, TaK 1 CO CTaTMHECKUMK U30DpaXeHnsamu B
thopmate JPEG n npu 3TomM 060pYROBaHbI ONTUKON
Vario-Sonnar ¢ 10x TpaHChoKaTopoM 0T NPu3HaHHOTO
nugepa B 3Ton obnactu, komnaHuu Carl Zeiss, 120x
unchpoBsbiM 3ymom u 2,5-" XKK—pgucnneem. na nogkno-
YyeHuna k NK ncnonbayeTca BeICOKOCKOPOCTHoW nopT USB

2.0. Npopaxu DCR-DVD100 n DCR-DVD200 HauryT-
cs B HosIbpe 3Toro rofa.

Sony Corp.,

http:/ /www.sony.com

HAYATO MACCOBOE NPON3BOACTBO

CAMOYHMHTOXAIOWNXCA DVD-AUCKOB

Kak coobuiaer papgmnoctaHuus BBC, amepukaHckan
komnaHnus Flexplsy Hauwana maccoBoe NPOU3BOACTBO
camoyHuyToxarwmxca DVD-auckoe EZ-D. Cpok pen—
CTBWSA TAKOro agMcka coctaenaeTt 48 4BcoB Nocne BCKPbl—
TUA CNEeLManbHON BaKyyMHOWN YNaKOBKW, MO UCTEHEHUN
KOTOPOr0 33UMTHBIA CROW, HBHECEHHBIA Ha MOBEPXHOCTb
LMCKA, HAYUHBET MYTHETb U MPENATCTBYET AalbHENLLIe—
MY CYUTBLIBEHUKY ANCKB B NpUBOAE.

OcHosrywo cdepy npumeHeHns EZ-D-puckos pas-
pBBOTUYMKK BUAST B MHAYCTpUM BuAeonpokaTa. [lencten—
TenbHo, Takue QUCKM ByRyT o4yeHb yaobHbI Kak ang
nonb3oBaTenen, Tak u AN CaMmnx «npokartyukosy. Knu-
E€HTaM HE NMPUAETCA HOCUTb B3ATHIA AUCK 06paTHO B
cdmpmy npokata, pe6oTa KOTOPOA yNpocTUTCA 1 Byner
CBefEeHB A0 NPOAaXU 3TUX AUCKOB. YTo KaCBETCA CTO-
UMOCTU (CKOPOMOPTALMXCAY QUCKOB, TO OHa, N0 CRo-—
Bam Flexplay, He 6yaeT NpeBbitlaTh CTOMMOCTU NPOKa-—
Ta, NO3TOMY [OMKHE BCTPETUTL NONOXUTENbHbLIN OTKIMK
CO CTOPOHbI NMofb30BaTenen.

3dNews,
http://www.3dnews.ru

BYOYUWEE SONY IrMA3AMU PYKOBOACTBA

B koHue anpena Sony coobwuna o xyawnx, Hexenu
0>XXUAanocCk, UTOrBXx NocnesHero )MHaHCoOBOro KBBPTa—
na 2002 ropa v CHUXEHWU NPOrHO3UPYEMON Mpubbinu
Ha 2003 ropg, 1 0T3BYKN 3TOF0 COBLITUA NPOKATUIMCH MO
BCeM chuHaHCoBbIM pbiHKaMm. VapaHue Nihon Keizai
Shimbun nomHTepecoBanock y NnpeacenaTens Komna—
HuK r-Ha Hobytokn [Nobuyuki) o ganbrenwnx nnaHax
peopraHM3auuu KomnaHmu.

Mo ero cnoBam, «CTPyKTYpHOE pediopMupoBaHUEY,
npoBoauBLieeca B Komnanuu ¢ anpena 1999 ropa no
mapT 2003 roga, 6bIN0 NUWBL Y43CTUYHOW Mepon. Te-
nepb Xe Haspens HeobxoAMMOCTb hyHASMEHTANbHOTO
Npeobpa3nBaHUa 1 BO3POXAEHUA CAMOWN CUMbHON My—
pPOBOW TOProBoW mMapku BbITOBOW 3nNeKTpoHWKu. Sony
OTArowieHa TEXHUYECKMM HACNEeRCTBOM 3pbl 8HaNoro—
BblX YCTPOWCTB, & TaKkXe HanpeBneHusmu BusHeca, C
KOTOpbIX H34YUHBNAChb e€ AEATENbHOCTb, HO KOTOpbIEe
yTEpSiNUM CBOK aKTYanbHOCTL MO NPOLWECTBUKU 3Tux feT.

Cefyac B MMPOBOW 3NEKTPOHHOM MHAYCTPUKM Habnoaa-
€TCA Nepexos OT BEPTUKaNbHOW UHTErpaummn KOMMNOHEHTOB
K rOpv30HTaNbHONW, KOrAa KaXAan KOMNNEKTYHLLEaA nMeeT
cBoe cobcTBEeHHOE HasznayeHue. [pu 3Tom AnoHus ycne—
na NpeB30WTU Apyrve CTpaHbl B 8EPTUKaNbHON UHTErpa-—
uun. Sony cTapaeTca 06beauHUTh 3Tv ABa nogxoaa. Ans
pELLEHUA TOPU30HTaNBHOM UHTErPaLIMKM KOMMNaHWA BbiMyc—
kaeT mukpouvnel, COD 1 gpyrue KnNoYeBble KOMMOHEHTH,
ABNAIOLWMECH NPUOPUTETHLIMA B MIaHE MHBECTULIMIA KBK
NpubbinbHasn Npogykuus. KoMnanvs NnaHnpyeT NocTpouTb
YHUKBMNBHYIO AEeNoBy MOAENb, CMELLIMBAIOLLYIO FOpu30H—
TanbHbIA U BEPTUKENBHBIN NHTErPaLIMOHHLIA NOOX0MAbI.

PocbBbusHecKoHcanTvHr,
http://www.cnews.ru/news



OCOBEHHOCTM TENIEBU3OPOB ®UPMbI PHILIPS
HA LLWACCU LO1.1 C PASMEPOM 3KPAHA A0 21 AIOAMA

(wacrb 1)

Urops BessepxHumii (r. Kues, YkpaunHa)

B Hatwem xypHane perynsapHo nosensioTca Marepu—
enbl C ONUCEHNAMY CXEM N CEPBUCHbBIX DEXUMOE Tene-
Bu3opoe Ha BYIC UOC, a B P3T NeNe1, 2 3a 2003 r.
onybnnkoeaHa cCcTartbA, NOceaweHHasa cemeucrtey
UOC-npoueccopos TDASS5xx chupmsi Philips. BVIC 310-
ro cemeiicTea ABNANITCH OCHOEOU TeNeBmn30p0a Ha wac-
cu LO1.1. B npegnaraemoit cerogHs ctarbe pacckasa-
HO 06 OCOOEHHOCTAX NPUHUMNNAEnNbHbIX CXeM, paboTbl U
CEepBUCHbIX perynupoexkax tenesusopoe gupmsi Philips
Ha BVIC TDA9S5xx.

®upma Philips BeiNyckaeT MHOXECTBO TENEBU30OPOB
Ha waccu LO1.1 ¢ pasHbiMu BYKBEHHBIMU UHLEKCEMU
(A, E v 1.8.). HaBepHo, MoxHo roBoputh, 4to LO1.1 —
310 6330BOE WACCH, 8 TOYHEee — CeMenCcTBO Ba30BbIx
ulaccu, No3BONAKWNX N3rOTOBUTL Kak NpoOCTenwnin
«4eTbIpHaAUaTMANMOBLINY MOHOthOHUYECKWUA TeneBu-
30p Bes TeneTekcTa, Tak U TENEBM30pP C AUBroHanbk
34 pronma, ¢ dyHKumen «xagp B kagpe» (PIP), c Tene-
TEKCTOM, C MYNbTUCUCTEMHBIM CTEPEO3BYKOM U T.A. 3TH
TENEBM30Pbl MOTYT UMETb PasHbiA QU3anH. Tak, Hanpu-
Mep, KOHCTPYKLMEN LWaccu NpeaycmMoTpeHa YyCTaHoBKa
pononHuTenbHbix AV-pasbemMoB cnepegu unm cboky, a
KHOMOK NOKaNbHOA KNaBuaTypbl — Crnepeau unu CBepxy
Kopnyca annapaTta. HekoTopble TeneBuaopbl Ha 3TOM
LIaccu NO3BONAKT OcyuwecTenaTb npueMm FM-pagno-
cTaHuui. AnnapaTbl C HONBLWON AMaroHanbl KUHECKO—
na BrOMHE NPUrogHbl ANA UCMONb30BaHUA B AOMaLLIHEM
kuHoTeaTpe. OcHoBon waccu senasetca UOC-npouyec-
COp, TUM KOTOPOro ornpegenseTcs HanU4YMeMm KBasuna-
pannensHOro kaHana 3Byka (ASS — quasi split sound),
YriioMm MoMHOro OTKAOHEHUSA U AUArOHaNbd KMHECKONa
(cm. Tabnuuy 1).

UOC-npoueccopel TDASBxx BbinonHeHb! B KOpNy-
ce QFP-80. WNx onucarne maoxHo Hantu B [1]. HazHa-
YeHue abiBOQOB 3TUX MPCUECCOPOB NpUBedeHo B Tab-
nuB 2.

Hacrtosuwan cTaTba NOCBAWEHa MogudUKaymam
waccu LO1.1 gna TeneBn3opos, B KOTOPbLIX UCMNONb3Y-

Tabnuya 1. UOC-npoyeccopbi ¢ TeneTekcTom,
ucnonb3yemMbie B TeneBU3MOHHOM waccy LOT.1

EW-koppekxums Besz EW-
OcobennocTu (kuneckon 110°) KoppeKunn
CoBmelLeHHbIA
paavoKaHan TDA9563 TDA9561
KsaaunapannesnbHbii
KaHan 3y«a TDA9565 TDA9567

KTCA KMHECKOMNbl C pa3MepoM 3kpaHa ao 21 gonma
BKIKOYUTENBHO, @ 3H34YUT, UCNONb3YKITCA NPOLECCOopbI
TDAS561 n TDAS567.

Mepeg TemM Kak NPUCTYNUTb K ONUCaHUKD paboTel
waccu LO1.1, Heo6Xxo0gMMO OCTaHOBUTLCA Ha HEKOTO-
pbix OCOBEHHOCTAX UCMONHEHUS YepTeXed NpUHLMNN-
anbHbIX CXEM, KOTOpbLIe CBOACTBEHHBbI thnpme Philips.

MpuHuunuansHans cxema nmeet BonbLion obvem.
OHa pa3buTa Ha hYHKUMOHENbHLIE Y3Mbl, KOTOPLIE UMB—
0T HOomMepa A1, B1, A2 1 T.5. 1 MOTYT HEe COBMapath C
KOHCTPYKTUBHbLIMMK Y3namMmun, Bnokamu n nnatamu tene-
Busopa. MyHkumoHanbHeIB y3nbl waccu LO1.1 npea-
cTaBneHbl B Tabnuue 3.

CeaAsn mexapy hyHKLMOHaNbHBIMK Y3naMn o603Ha-
YeHbl B Buge xrytoe. Okono npoBogoB, BXOAAUWMX B
XryT, ctout Homep. Hanpumep, Ha cxeme yana ADS
MOXHO HalTu NpoBOA, NognucavHbin A4-26. 370
3Ha4UT, 4TO 3TOT NPOBOJ UMeeT HoMep 26 1 ero Hago
uckatb Ha cxemMe diyHkunoHanbHoro yana A4. B ceowo
ouepepb, Ha cxeme yana A4 3ToT nposBog 6yneT 06o0-
3HauyeH kak AB-26. [ins 0603Ha4YeHNA NO3ULUOHHbIX
HOMEpOoB feTanefl He UCMOMNb3YKTCA NPUBLIYHBIE ANA
Hac 6ykabl (C325, IC501 u 1.n.), a8 ToNbKO uMdpbl —
YyeTblpex3HayHoe vyucno. Hanpumep: 7330, 3402 un
T.4. MopobHble 0603HaYEHNA KpalHe 3aTPYRHAIT Kak
YTEeHWE NPUHLUNUENbHBIX CXEM, TaK U NOUCK geTanen
Ha nnatax. Pacwudpyem 3t ob6o3HaveHun. (epeas
uncdpa cnesa (CTapwuni paspag YETbIPEX3HEYHOro
yucna) cbo3HavaeT TUN geTanu, cnegyouwan uudpa —
thyHKUMOHaNbHLIA Y3&n, K KOTOpOMY 3Ta eTanb OTHO-
CUTCA, 8 fae nocnegHue — Homep getanu (cm. Tabnu-
uy 4).

WNtak, 7330 — 3T0 TpaH3UCTOp U MUKPOCXEMa Ha
nnarte kuHeckona, a 3402 — 370 pe3ncTop, KOTopbin
cnegyeT UCKaTb B CTPOYHON UNW Ka4poBOA pa3BepTKaXx.
[Oee nocnegHue undpbl — 370 HOMep AeTanu B hyHKUN—
oHanbHoM Bnoke (yane). Ewe opHa ocobenrocts: UOC-
npouyeccop 7200 Ha cxeme yCnoBHO pa3fieneH Ha CeK—
uuu: 7200-A — YOHN n Y43, 7200-B - npoueccop
ynpasneruna, 7200-C — Bugecnpoueccop, 7200-D —
CUHXpOMnpoueccaop.

DyHKUNOHANLHAA cxema

Tenesn3noHHoro waccu LO1.1

®yHKkyuoHanbHaa cxema waccu LO1.1, npumense-
MOro B TefneBu3opax C guarcHanelo po 21", nokasaHa
Ha puc. 1, @ Ha3HaYeHME MUKPOCXEM N OCHOBHbIX TpaH-
3UCTOPOB NpuBegeHo B Tabnuue 5.

Tpaxktet B4 n M4
Cxema 3Tux TPaKTOB NoKal3aHa Ha puc. 2 (A4)
v puc. 3 (AB).



Monesubin curnan, nocTynuBWUA Ha auTennbln 5 (SDA) Tiomepa v BeiBogbl 71 v 72 npouyBccopa
BXOJ, BbIAENAETCH, yecunueaeTca u npeobpasyerca B ynpeBnenus 7200-B). Ha BoiBog 1 (AGC) Ttonepa € Bbi—
CUrHanbl MPOMEXYTOYHbIX 4aCcTOT 3Byka U u3aobpaxe- Bopa 22 UOC-npoueccopa 7200-A uyepes dunsTp
Hus B TioHepe IEC BGDK unu UV1356A/AIG-3 (no3u- nopaetca Hanpsaxenue APY. B dunbtp APY BxopAaT
UnoHHbLIA Homep 1000). Buibop TB-noaananaaoda U peauctopel 3005 u 3002, kongencaTopbl 2009 u
KaHana oCyLeCTBNAETCA B CUHTE3aTOpe 4acToThl BHYT- 2008, guogbl 6002 1 6003. Pe3ncTuBHbIA ABAUTENL
pv TioHepa no uudpposon winne 12C (BeiBogbl 4 (SCL) v 3003, 3004 3agaeT Ha4BnNbHOE (MBKCMMarbHOE) Ha-

Tabnuya 2. HazHayveHue Boisogoe UOC-npoyeccopos cepun TDAGSxx, npuMeHsembix
B TeneensnoHHoMm waccu LO1.1 ¢hupmei Philips

Ne HasHauyeHue BbiBOAa Ne HasHa4yeHue BbiBOAa

1 He ncnonebayetca 41 Kopnyc

2 Komanaa sknioyerun pexuma S-VHS 42 Bxop sHewnero MNUTC or 3agHux AV-pazbemos

3 Komanaa nepeknioyerun TB-cTaHaapTos 43 Kopnyc

4 Kopnyc 44 Bxop sHewrero NUTC wnu curnana spkoctu (S-VHS) ot

KOMMYTaTOpa BX0008

5 Ynpaenexue cseToaMoa0M uHAUKaUuv aexypHoro pexuma |45 | Bxoa BHELWHero curHana yseTHocTu (8 pexume S-VHS)

6 Beixoa komaHabl BkodeHus/sbikmoveHun (Stdby) 46 | Konpencatop paclwupenun 6enoro (white stretch capacitor)

7 Kopnyc 47 |Beixopg NUTC

8 Konpercatop dunetpa GANY pnekopepa SECAM 48 | Bbixog curHana ssyka MOHO Ha YM34

9 2-e Hanpsxexue nutaxun TB-npoueccopa (+8 B) 49 [He ucnonbayetcn

10 | Pasemabisaiouymit koHaeHcaTop 50 ggg;:;nuri?)o,u BHelHero 6naHkupylowero curHana (ans

11 | SunbTp ANYD2 51 Bxop curHana R unv Bxop curHana VvV (R-Y)

12 | dunbTp ANYD1 52 | Bxop curnana G unu Bxon curdana Y

13 | Kopnyc 53 Bxon curiana B wnu Bxop curnana U (B-Y)

14 Pa3BA3bIBalOLWMIA KOHAEHCATOP 54 Bxop cxembl OTJ

15 Konpencatop dunetpa APY3 (A))/L)/Buxo.u curtana E-W- 55 Bxop OOC cxembl ABE v Bxop 3awuTst DJ1T oT npoxora
Koppekuum (ans kuneckonos 110°) npu HeucnpasHocTu KP

16 [Bobixon KW Ha BKKP (ebisop B) 56 | Bbixop curHana R Ha nnarty kuHeckona

17 [ Boixoa KW Ha BKKP (Bbisog A) 57 | Bbixog curnana G Ha nnary kuHeckona

18 | Bxoa YN4YUA (ebiBog 1) 58 | Bbixop curHana B Ha nnaty kuHeckona

19 | Bxon YNUM (sbieon 2) 59 :—l%r,lgné;enue nUTaHuA aHanoroson yacTu aekogepa TXT

20 Uonops AJ1R FreHepaTopa Toka (Ans nuHeapusauuu kKaaposoin 60 HanpsxeHue nporpaMMupoBaHvUA BHYTPEHHEN NamaTu

nunbl) npoueccopa (3asemneH Yepea pesucrop 3628)
21 DOpMUPYIOLLas eMKOCTE KP 61 :—l%ngnégenue nuTaHus L poson YacTu (RApa npoueccopa)
22 | Bbixog HanpsixeHua APY Ha TioHep 62 O6wuit BbiBOA KBapUA
23 | Bxop YN4Y3-1 (sBbiBOA 1)* 63 | Bxop keapuesoro pesoxHatopa 12 My
24 | Bxoa YN43-1 (sbiBOg 2)* 64 | Bbixop keapuesoro pesoHatopa 12 My
25 [Kopnyc 65 | C6poc
26 | dunbTp PANY Y[]-3BYKa 66 HanpsikeHue nuTanun undposoin YacTu (nepudepun) (+3,3 B)
27 | Bxoa NY3 YM (npu npueme curHanos FM-paguocTanumi) 67 Bxoa koaa o1 MK-npuemHuka
28 | Bxoa HY-curnana ssyka (L1) 68 Bbixoa curHana 3awuTbl 3anMcy Ha MUKPOCXeMy NamMAaTu
29 | Bxon HY-curhana ssyka (LFRONT) 69 | Bxop curhana POWER DOWN
30 | Bbixog ynpasnstowux CU Ha npenokoHeyHbin kackan CP 70 Bbixoa KomaHabl NepeknioyeHws AV-Bxonos
31 Bxoa CU OX u Bbixoa cTpobupytowmx umnynecos (SSC) 71 JIMHWA TaKTOBLIX UMNYNLCOB LLNHbI I’Cc
32 Pa3easbiBalowmi KOHAEHCATOP AEMOoAYNATOPa 3BYKa 72 JIMHUA AaHHBIX LWWHbI 1’C

" Beixoa curnana WM ana Hanpsxxerun ynpasnexsun

33 | Bbixog curnana N4Y3-2 73 rpOMK%CTb 0 P ynp

34 Bxop curHana sawuTel npu yBeénuieHun BbICOKOro

HANPSXEHUS (33LUATA OT X-ray) 74 | CvrHansl ynpasnexun yctpoicTeom PIP (nnata P)

35 |[ounetp PANY BUQeOaeTekTOpa 75

36 | QuneTp APY YN43-1 76

37 | He ucnonesyertcs 77

38 | Beixog NUTC TB (oT BupeonetekTopa) 78 Bbixon komarabl BkoyeHun pexuma PANORAMA
39 | nasHoe Hanprxenue nutaHun TB-npoueccopa (+8 B) 79 | He ucnonbayetca

40 [Bxopg NUTC TB (BHyTpeHHero NLTC) 80 |Bxon ALN ot knasuaTtypsbi

*Toneko Ans keasunapannensHO20 KaHana 38yke



Tabnuuya 3. OyHKUMOHANBHBIE Y3Nbl TENEEN3noHHoro waccu LO1.1

Ne AHrnuickoe HazsaHue Pycckoe HazsaHue Mpumeyanue
A1 POWER SUPPLY Bnok nutaHus
A2 LINE DEFLECTION CrpoyHas passepTtka
A3 FRAME DEFLECTION Kaapoeasn passeptia
A4 TUNERIF TioHep u unbTput NAB
A5 VIDEO + SOUND IF Buaeonpoueccop v YM4Y3
A6 SYNCHRONISATION CuHxpoHu3auma PACHONONXEHbI HA [T13BHOM NNATe —
A7 CONTROL (uP) Npoueccop ynpaBnexus MAIN CHASSIS PANEL
A8 AUDIO AMPLIFIER YM34 (Large Signal Panel)
A9 NICAM + 2CS + BTSC DECODER Mpoueccop asyka
A10 AV SWITCHING KommyTatop A/V-curHanos
A12 FRONT I/O + CONTROL + MepenHnAn naHenb (KHOMKKU ynpaBnexus,

+ HEADPHONE BXOAbl/BbIXOAb!, FONOBHbLIE TENEEOHB)

BxoAawbl/BbIx0abl CO CTOPOHLI
A13 REAR |/0O CINCH 3aAHEd KHILLKA
A15 TILT & ROTATION YcTpoiicTBO noBopoTa pacTpa YCTaHaBNUBAKOTCA HA MABHOW NNate B
Kackagbl thopmuposanna CU n K ans HEeKoTOpble MoAenu C pa3mepom aKkpaHa 25"
A16 PIP Interface cxembl PIP v Gones
212 CRT PANEL MaHenb kuHecKkona
E Bokosas nanens
E1 SIDE AV PANEL + HEADPHONE (8X0AbI/BLIXOAbI, TONOBHLIE TENEMOHDI)
YCTaHaBNMBAETCS B HEKOTOPbIE MOAENU C

P PIP Panel Mnara PIP pa3mepom akpaHa 25" v Gonee
g 1 FRONT INTERFACE Mnara certesoro BbikMoYaTeNa
L TOP CONTROL PANEL BepxHAA NaHens ynpasneHus

Tabnuya 4. PaclwmnghposBka nepsbix ABYX Unghp B NO3ULNOHHOM HOMEpE AeTanmn

3Have- 1-1 uncpa

HUue (cTapwmii (::apspﬂg) 2-A undppa

0 Pasbembl (CoepuHuTeny), CeTeBON BbIKIMoYaTeNnb” Trorep u ero «OGBﬂagi)NgﬂaTa TOP CONTROL

1 KHonku (krmtouu), npenoxpaHuteni, pene, paspaaHukK, TIoHep, AV-Bxonb! U Apyrve scnoMoratensHble yansl (PIP-
KBapLEBbIE U KEpaMUYECKUE pe3oHaTOPS! U huNbTpe! (Bkmoyan NAB) vHTepdenc n 1.a.)

2 KonpeHcaTopbl YN4K v YNY3, Bugeonpoleccop, cuHxponpoLieccop

3 Pesuctopbi MNnarta kuHeckona

4 Mepembiykun (Jampers) Bnok cTpoyHOI U KaAPOBOA Pa3BEPTKM

5 MHAYyKTUBHOCTH, TPaHCOpMaTOopLI Bnok nutaHus

6 [vopeb!, AvoaHble c60pKM, MOCTLI, CTABUAUTPOHBI MNpoueccop ynpasneHus

7 TpaH3ucTopbl M MUKPOCXEMBI

8 3ByKoBOW npoLieccop, komMyTatop AV, nnara PIP

9 Mepembiyim (Jampers) YM34

*B nosuyuoHHOM Homepe pasbemos (coeduHumenell) u cemegozo ebikoYamans nepasia 0ga yugpsr — 02, He3a8UCUMO Om y3Na,
20e a3mu demarnu yCmaHo8/IeHb|

Tabnuys 5. HasHaveHne OCHOBHbIx KoMnoHeHToB waccu LO1.1, npumenaemMoro B Tenesu3opax ¢ auaroHaneio fgo 21"

Ne noauy. Tun KOMNOHeHTa HasHavyeHune KOMNoOHeHTa

6692 TSOP1836 dotonpuemHuk

7200 TDA95xx MNpoueccop ynpaBneHus ¢ TeneTekcTom v Braeonpoleccop
7330 TDA6107Q BuixoaHble BY RGB

7460 BU4508DX BbIXxOQHOW Kackaa CTPOMHOA pa3sepTku

7471 TDA8359J BbixogHble Kackaabl KaapoBOW pa3BepTKy

7515 TCET1103 Ontonapa BN

7520 TEA1507 LIMM-KoHTponnep uMnynbcHoro 61oka nuTaHua

7521 STP7NB60OFP, TUINC80Z1, TP7NCB0ZFP | BuixogHoii knioy npeobpasosartens BN Ha nonesom TpaH3ucTope

7540 BC547B Kackan crabunusayvu (Cxema CpaBHEHUs)

;x; P%Tcg;;%z.r Krouu ynpasneHus BKMoYeHuem/BbIKIoYeHuemM Tenesmnsopa
7560 L78L33, LE33CZ Crabunuaatop 3,38

7602 M24C08 3Heproxe3asucuman namate EEPROM

7831 MSP3415G MNpoueccop 3Byka

7901 AN7522N YM3Y ctepeo

7902 AN7523N YM3Y moHo
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npsxeHune Ha wuHe APY YBY, T.k. ablaog 22 Mmukpo-
cxembl 7200 vmeeT oTKpbITBIV KONNekTop. Hanpsaxe—
HWe nuTaHua TioHepa 5 B nocTynaeT Ha Bwiaoab 6 n 7
TioHepa OT CTPOYHOM pa3aepTku co cTabunuaaTopa Ha
TpaHancTope 7482 v ctabunutpone 6481. Ona nuta-
HWA BapuKanoa TioHepa (4apea YT cuHTeaaTopa 4a-—
CTOTb) McnonbayeTcsA ctabunmaartop Ha cTabunuTpoHe
6001 (33 B). B npoctenwam BapuaHnte waccu LO1.1
MeeT COoBMeLLeHHbI paguokanan. B atom cnyyae Ha
BbiIx0Ae TOHepa ycTtaHoBneH ofAuH cdunbtp MNMAB
OFWKB272K ¢ neavumoHHsiM Homepom 1003, koTo-
pbin chopmumpyeT ocHoaHble y4acTkm AYX YIM4I, obec—
neymsBan MabupaTenbHOCTb N0 COCERHEMY KaHany u
hopmMUpys CTYNEHBKY ANA nNapaow NpeMeEXyTO4YHOMN
yacToTbl 3ayka. [1pn ncnonb3oBaHMm KBasvnapannens—
Horo kaHana 3ayka (@SS) nocne TioHEpa ycTaHoaneHs!
nsa cvnbTpa MNAB: 1002 TMna OFWK7257M n 1004
Tvna OFWKS362M. B HeKOTOpLIX BEPCHAX LUACCH MO~
XeT ocyLecTanATbCsa KOMMYTaLusa CTaHaapToB No Ko—
MaHfge C Bblaoga 3 npoueccopa ynpaBneHns ¢ Nomo-
WbI0 TPAH3INCTOPHBIX KNtoyen 7202, 7203 [AS5)n 7001,
7002 (A4).

Curnan M4 ¢ seixogs unetpa 1002 mnn 1003 no-
naervca Ha cummeTpuyHbt Bxog YIM4HWM B MHorodyHK-
LmoHanbHylo Mrkpocxemy 7200 (cekuma A, puc. 3) ve-
pe3 BbiBogbl 18 n 19. C Bbixoga YIM4YM curnan nocty-
naeTt Ha auvpeopetekTop (BO). Peanctop 3200 wu
kKoHgeHcaTop 2208, nogknioyeHHble K Bblaogy 35 Muk-—
pocxembl 7200, AanawoTca punbTPOM HM3KMX YacToT
cxembl ®ATY BupeopneTekTopa. MNocna ycunexus B
npeassputensHoM Bupeoycunurtene MNLUTC c BuiBoga 38
Mukpocxemsl 7200 wepes peanctop 3207 noctynaeT B
uenb 6a3bl TPAH3IUCTOpPa 3IMMTTApPHOro NOBTOPMTENs
7201. HekoTtopble Teneanaopsbl Ha waccu LO01.1 moryr
OCYL|ECTBAATL NMPMUEM CUrHana crTepaoctOHNYECKNX U
moHodoHnyecknx YKB-paanocTaHumi (auanason FM).
MpuHATLIR NoneaHbn HYM—-curnan npecbpaayeTca THO-
Hepom B curHan N4 10,7 MI'Y v c BeiBoga 10 TioHepa
(pvc. 2) nopaeTtca Ha ablaog 27 mukpocxembl 7200
Yyepea npepgaaputenbHbin YIM4Y3 Ha TpaHancTopax 7209
n 7210 c ABYCTOPOHHMM AUOAHBIM OrpaHM4ymnTeneM Ha
avopax 6203 n 6204 (puvc. 3).

KaHanbl 4ae THOCTH 1 ApKOCTH

Cxema KaHanoB L{BETHOCTMW M APKOCTU NokasaHa Ha
puc. 3 (A5},

C peanctopa 3208, sanaouerocsa Harpyakom Tpan—
avcTopa aMmuTTepHoro nostoputens 7201, NUTC no-
paeTtcA Ha Bblaog 40 mukpocxembl 7200 4yepea
orpaHuumnaawwmmn peanctop 32089, gpoccens 5201,
0AMH N3 pexekTopHbix uneTpos 1200, 1201 unu
1202, pe3nctnenuin penutens 3212, 3213 v paspe-
nuTeneHbI KoHgeHcaTop 2203. Kpome Toro, MNMUTC
nocne huNbLTPOB Yepe3 IMUTTEPHLIN NOBTOPUTENDL HA
TpaHavcTope 7208 nocTtynaeT Ha BMaeosbixo [nna-
ta A13). Ha gpyrue axofbl mukpocxembl 7200 kom-
MyTaTopa NocTynawT cnegylwmne curHanbl: Ha Bbl-
Boa 42 - BHewHun curHan MNUTC ot 3sapHwux
AV-paabemos, Ha Bblaog 44 — anewHuin curuan NUTC
o1 koMmyTaTopa AV-Bxopos yana A10. Beisog 44 nc-
nonbayeTcs Takxe a pexume S-VHS kak axog apko-
cTHoro curnana (Y), a a ka4ecTBe axoga curHana

uaetHocTM (C) a aTom pexvme MCNOMb3YETCA Bbi—
aoa 45. KommyTaTop nepeknioyaeT cOGTBETCTBYIOWME
avpeocurHansl Ha axofbl fekofepa U KaHana ApKocTm
BHyTpW Buaeonpoueccopa. B vuTerpanbHbix hunbT-
pax sugeonpoueccopa 7200 wna MNUTC suiganawTcs
ApKOCTHOM curHan Y u curHan usetHocTu C. Curnan
LiBETHOCTM NOCTYNaeT Ha MHOrOCMCTEeMHbIN feKoaep,
a curHan spKocTM — a KaHan ApKoCTH, KOTopble BXORAT
B cocTaa Mukpocxembl 7200. KpoMme kaHanos ApKo-—
CTU M LBETHOCTW, BHYTpu MuKpocxembl 7200 pacno-
noxaHb! Takxe MaTtpuusl RGB, anekTpoHHbie perynu—
poakun ApKOCTH, KOHTPACTHOCTM, HACBILLEHHOCTH, CXe-
Mbl ABB, OTI1 u 1.5. KongeHcaTtop 2205 (abiBog 8) —
PHY ®AMY pexkogepa SECAM. CurHansl o0CHOaHbIX
uBeToB 4Yepes BbiBoAb! 56, 57, 58 mukpocxembl 7200
v orpanunymsawme peavcropsel 3201 [R), 3202 [G) n
3203 [B) noctynaloT Ha nnaTy kKMHeckona. BHewHwe
RGB-curHanel ¢ yana A13 nogaloTca Ha MUKpPOCXeMy
7200 4epea BuiBOgbL 51, 52 1 53, rae nocTynaloT Ha
3INEeKTPOHHBIX KOMMyTaTop. BknoyeHmne aTux curHa-
MoB M OTKNIOYEHWE BHYTPEHHMX CUrHANoB n3obpaxe-—
HUSI OCYLLECTBAETCH BbICOKMM yPOBHEM, KOTOPLIV NO—-
ctynaeT Ha BbiBog 50 mukpocxembl 7200 c yana A13,
vnn BHYTPEHHER KoOMaH[owm npoueccopa ynpaBneHuna
mukpocxembl 7200. Ha awiBog 95 npuxoanT curHan
ob6paTHOM caAan cxeMbl aaToMaTmyeckoro 6anaHca
6enoro (ABB). K abiaogy 54 nogknioyeH amuTTep p-
n-p-TpaHauctopa 7204, Ha koTopom cobpaH Komna-—
paTop CxeMbl OrpaHu4YeHns Toka ny4Yam KnHeckona
(OTMN). Hanpsixenue, noctynatwwee Ha Bblaog 54 Muk-
pocxeMbl 7200 ¢ Tpanauctopa 7204, npn Hopmans—
HOM TOKe ny4en 06bi4HO pasHo 3,3 B. C yBennyenvnem
TOKA Ny4en KMHeckona 3aTo HanpaXeHue yMeHbLlaeT—
cs. Korga oHo ymenbLuutcs oo 2,8 B, cxema OTI1 muk-
pocxembl 7200 HayHeT OrpaHMynBaTh KOHTPACTHOCTb
naobpaxeHuna, a KOrga OHO CTAHEeT MEHblue, Yem
1,7 B, 1o bygeT yMeHbLUaTbCA APKOCTL naobpaxenus,
MogpobHee paboTy KOMnaparopa paccMOTpUM ame—
cTe c paboTon CTPOYHOW pasBepTKu.

Mnara knHeckona [(B1)

Mnata kvHeckona B1 (puc. 4) cogepXuT naHens
KMHECKONa C pa3psifHMKaMu v BbIXOAHbIE anfeoycu-
nutenn RGB, BbinonHeHHble Ha Mukpocxeme 7330
(TDAB107Q). 310 04eHb pacnpocTpaHeHHan MUKPO-—
cxema, N03TOMy OrpaHNYyMMCH ONMCAHWEM Ha3HaYeHWA
BbIBOA0OA M HEKOTOPLIX 0cO6GEHHOCTEN CxeMbl. BriBoab!
3. 2, 1 — 310 axogbl RGB-curnanos. BeiBogbt 7, 8, 9 —
370 abixogbl RGB-curnanoa Ha katogbl KuHackona. Bbi-
Bog 6 — axop HanpsixeHusa nutadma 200 B. Beisog 5 —
370 abixog curHana obpaTHon casam cxembl ABB. Bei-
Bon 4 — oBuwmi BoiBOR MUKpocxembl. OH coepfinHen ©
KOpnycoMm annapara 4Yepa3 guog 6332, 4to obecne4ymn—
aaeT a03MOXHOCTb NPEBBILUEHUA HANPAXEHWUA, KOTOpoe
MOXHO nogaaaTth Ha Bxoasl Ha 0,6..0,8 B. voab 6331,
6333 nB6335 — sawmTHbIE.

lpoponxenue cnepyer.
Jlureparypa

BeasepxHmi V. Ewye pas o TpeTeem nokoneqHnn BUC
«OQHOKPUCTalbHbIX Ternean3opoay. PIT Neb, 2003.



NMPAKTUYECKUE NPUMEPbI HENUCNTPABHOCTEN
KAAPOBOU PA3BEPTKM TENEBU3OPOB

(Mpoponxenuve. Ha4ano B P3T Ne 4, 2003 r.)

Urops Mopo3os (Mockea)

AKAIl CT-2107

KpaTkospeMeHHoe nponafgaHve kagposow passepr—
Kn. He akpaHe Ha ogHy-ABe cekyHbl NoABNAETCH yaKkas
ropu3goHTanbHas nMHUA, 3aTeM pacTp BOCCTaHasnvea-—
evca. KagpoBas passepTka B TeNeBM3ope BLINOMHEHA No
knaccu4eckon cxeme. KBgpoBbie CUHXPOMMNYMbCH
(KCWN) (v,,) c BeiBopna 43 supeonpoueccops TDAB362
NocTynaloT Ha BXOA MUKPOCXEMbI KAApoBOW pasBepTKM.
K ee BbIxoAy NOAKMIOYEH BLIBOS KAAPOBLIX KATYLLEK OT—
knonswoten cuctemst (OC). dpyron sbiBof Yepea okeung-
HbI KoHAeHcaTtop 6onbLuon emkocTy (1000...2000 mkP)
M HU3KOOMHbBIM pe3ucTop conpoTusnennem 1..1,5 Om
nopgknio4eH K obwemy nposogy. 3T0T peancTop HasbiBa—
eTca peancTopom obpaTHon ceaan. C Hero HanpsxeHve
obpaTHOM CBA3W C 4acTOTOM Kagpos NMOCTYNAET Ha BXOA
cxembl CTabvnuaauwm pasmepa pactpa (swisog 41 Bu-
peonpoueccopa TDA8362).

OcobeHHocTbI0 cxeMbl cTabunuaaunm ABMNAETCA TO,
4YTO NpV OTCYTCTBUM HanpaxeHua obpaTHom cBA3K Ha
Beisofe 41 npekpatuaerca npoxoxaerne KCU He Bbixog
Mukpocxembl (Bbisog 43). MNMpuyem He BaXHO, NOCTOAH—
Has MM NepemMeHHas cocTaBnsaoLwWwBA curHana obpaTHom
CBSA3N YMEHBLUMNACH A0 HYMs, — pe3ynbTaT OAVHaKoB.

HeucnpasHocTe MoxeT BbITh B BUAeonpoueccope,
KaApoBOi MMKPOCXEME, OTKNOHAIOLWEN CUCTEME UNU B
uenu obpaTHom cBA3n. BoamoxeH 3akoHHbIM BONPOC:
KBK XE MCKaTb HeMCNpaBHbIM Kackag, ecnv Npy pe3pbi-
BE KomMbUa «BMOEONPOUECCOp — KagpoBas MUKPOCXe—
ma — OC — uenb obpaTHol cBA3M — BUBEONPOLECCOP)
KCW Ha Bbixofe Bvaeonpoueccopa nponagyt?

OtseT npocTon. Hy>XHO o0TKNMO4YUTb, KOBMaHyTb» Cxe—
My ctabunuaauunn. [Ins aToro mMoxHo pasaopeaTb Uenb
obpaTHOM CBA3W, Hanpumep, uenb, NOAXOAALLYIO K Bbi—
sogy 41 mmkpocxembt TDAB362. BmecTo curtana o6-
paTHoW CBA3W Ha 3TOT BbIBOA MOAAIOT CUrHan ¢ reHepa-—
Tops nunoobpaaHoro Hanpsxexusa (ebisog 42 RAMP),
LnA Yero coepgumnsiioT Boisoasl 41 1 42 yepea peavcTop
conpoTuenednem 1 KOm. Cxema ctabunmaauum npm
3ToM He «no4vyscTeyeT» nogsoxa,  KCW 6yayT npogon-
XaTb NOCTyNaTh Ha BbIXO[ MUKpoOcxembl. He Hago ny-
raTbcA 60NbLUIOK HENMHEMHOCTN NO KBAPAaM M 3aBblLLEeH—
Horo paameps. [Ins novcka HeMCNpaBHOCTU 3T0 HE NO-—
Mexa, 3aTo Ternepb NoABMNack BOIMOXHOCTL OTAENBHOM
NPOBEPKM Kaxdoro na anemMeHToB Konbua.

Bbino aameyeHo, YTO Bo BpemA NpossneHnn aectek—
Ta KOVt Ha BxoAe KaapoBOi MUKPOCXeMbl ocTaloTca 6e3
M3MEHEHMA. A 3TO 3HAYMT, YTO HEUcNpasHLIMU MOTyT
6bITb MUKPOCXEMA KafApOB MNW 3NeMeHTbl 06BA3KN.
YCKOpUTb NOMCK HEMCMPaABHOro 3NeMeHTa NoMoraeT ero
nokanbHblA Harpes ra’osbiM NAANBHUKOM MW Oxnax-
nexve bannonymkom «FREEZE».

B naHHOM cny4ae HevMcnpaeHbIM OKalanca Bbinpsa—
MUTENLHbLIA AMOA B UENW NUTAHWUA MWUKPOCXEMbI Kaapo—
BOl passepTkn. B Hem Bpemna oT Bpemenmn npoucxogun
BHYTPEHHMIA 06pbIB.

OT6pakoBaTh Takow ANOA MYNbTMMETPOM NG NPAMO—
My nnn obpaTtHoMmy conpoTuBnedunio He yaaetcs. MNo-
BMAOMMOMY, NPOBEPOYHOE HANPAXEHWE IHAYMTENBHO
MEHbLLIE PeanbHOro HanpsXXeHns, NP KOTOPOM BO3HW-
KaloT KpaTKoBpemeHHble Npobown.

HeckonbKo crnoe HyHO CKB3aTb O 3aMeEHe AMOAA, TOY—
Hee, 0 noabope ananora. Heo6xoayMo NOMHWTB, YTo AVoA
paboTtaet Ha YacToTe cTpoyHon paasepTku 16 k. Ha aa-
MEHY MOXHO YCTaHBBNMBAaTL TONLKO ¢6bICTPbIE» AMOAb! C
MarblM BpEMEHEM paccachiBaHuA HocuTenen. Makcu-
MarnbsHO AONYCTUMbIA NpAMON TOK formked bbb He MeHee
1 A, B 0bpatHoe Hanpsxenne — He merdee 1000 B. Hu B
KOeM Cry4ae Hemnbas CTaBuTb CETEBblE BLINPAMUTENbHBIE
ovogpl, Hanpumep, 1N40071..1N4007 vnu vm noaobHele.
W3-3a 6onbLLIOro BpEMEHW paccachiBaHA HOCUTENER OHW
He yCnesaloT nepeknioyaTbes ¢ YactoTton 16 kl'u, 4To npu-
BOOMT K VX Harpesy v B AanbHerLLIEM BbIXOAY U3 CTPOS.

B saknioueHne xg4eTcs OTMETHTD, YTO NOVCK KPaTKoB—
pemenHbix gecthekTos B cxemax KP oTHMMaEeT o4eHb MHO-
ro BPEMEHW, M XOPOLLIO, 4TO BCTPEYalOTCA OHM HEYacTo.

FUNAI TV-1400A MK10

MNocne ycTaHoBKM NNaTk! OT Teneenaopa ¢ guaroHa—
nbto 3akpaxa 20 gonmos B 14-A0AMOBLIN, BENWVK pas—
Mep No BepTuKanu.

MHoruve thMpMbI-MaroToBMTENKN B UeNax yHuthmka—
UMW U yaeLLIEBNEHNA NPOAYKUMWU NCNOMbaYIoT YHUhnum—
poBaHHbIE NNaThl, KOTOPbLIE MOXHO MCNONb30BAaTh Kak B
14-plomoBbIX Tenesmaopax, Tak n 8 20-[1MOBbIX,
HeobxoanMbie CXEMHbIE M3MEHEHWA B KOHCTPYKUMMK
nnaT NpegycMoTpeHbI.

B Ttenesvaope wucnonekayeTcA BMAEONPOUECCOP
M52340SP, mmkpocxema Kagposow paasepTkn LA7837.
MN3meHenve paamepa no BepTvkanM B 3aBMCMMOCTH OT
NPMMEHEHHOr0 KMHECKONA YyCTaHABNMBAETCA MIMEHEHN—
eM BenMYuHbl peanctopa obpaTHon CBA3W conpoTuene-
Hrem 1,8 Om. B nnate npegycmoTpeHbl MecTa anea ycra-
HOBKM [IBYX TAKMX PE3MCTOPOB napannensHo. MNpuv ncnonb—
30BaHM1 14-[1oMMoBOro KMHECKoNa Hafo NyLLb BHINAATH
OfIH M3 HUX.

FUNAI TV-2100 MK?

opM3oHTBNBHAA NWHUA B UEHTPe akpaHs ybenn-
TENbHO CBMAETENLCTBYET O HEMCNPABHOCTU KaapoBown
pa3asepTk. MNpnynH ToMy MOXET BbITb MHOXECTBO — 3TO
OTCYTCTBME NUTaAHWA KBOPOBOW MUKPOCXEMLI, €€ HEWNC—
npasHocTb, oTcyTcTeme KCW Ha Bxoae, HEMCNPBBHOCTb
reHepaTopa nunoobpeaHoro Hanpsxxenna (FTH], Hemc—
nNpasHOCTb Uuenun obpaTHon ceAaum u T.4. Ecnm npose-
pATb BCE — YWAET MHOI0 BPEMEHW, NO3TOMY Ha4YMHaTh
HY>XHO C NpoBEPKN HBMOONEE BEPOATHOM NPUYUHBI HE-
McNpaBHOCTM — OTCyTCTBMA NUTaHmA. [NepebiM aenom
pekoMeHayeTCA NpO3BOHUTL Pa3pPbIBHBIA PE3INCTOP,
yCcTaHOBNEHHbLIA B Lenn nuTadna MMKpocxembl. B 3Tom
MoJenu Tenesnaops nuTaHne 6epeTca c 06MOTKM CTPOY—



Horo TpaHcdhopmaTopa. HanTu peanctop Ha nnate He—
CNOXHO, OH MapKMpoBaH AByMA cepebpuCTbIMN Koney—
KamMu M pacrnonoxeH Mexpay CTPO4YHbLIM TpaHccopMa—
TOpPOM m Topuom nnatbl. Ecnn peanctop obopeaH, ero
HBO6XOAMMO 3amMeHnTb. [Ina cTpaxosku cneayeT nNpo-
BEPUTb CONPOTMBAEHUNE LieNn NUTaHNS MUKPOCXEMb! OT—
HOCUTEnbLHO Kopnyca. Ecnn BennumHa conpotusneHna
npeebiwaeT 2 KOMm, 3HaunT, npo6ona Het Mocne sameHbl
pe3uctopa Tenesmaop 3apabotan HopmansHo.

FUNAI TV-2100 MK10

Annapart He BKItoYaeTcA U3 gexypHoro pexuma. [MNpn
BKMIOYEHUN KPBCHbBIM CBETOAMOM Ha CeKyHOy racHeT, 3a—
Tem BHOBb 3aropaeTca. Cnbiien 6pOCOK BbICOKOrO Ha—
NpsKeHns.

Ecnn 6pocok «Bbicokoroy» ecte, 3Ha4MT, CTPO4HAaS
pa3sepTka, no—angumomy, pabotaer. CpabaTeiraHue
CXeMbl 3atLUTbl BOIMOXHO M3—-3a HEMCNPaaHOCTV Kap-
poBoi pasaepTku. [oMck HencnpaaHoCTU HaYMHaKoT C
NPO3BOHKW PAa3pPbIBHBIX PE3UCTOPOB a LEenn nuTaHns
KBApOBON MUKpocxembl. Peanctop 0,47 Om okasancs
obopeaH Y6expaaemMcs B OTCYTCTBMW KOPOTKOMO 3aMbl-
KaHWA No NUTAHWIO B MUKPOCXEME, MEHSAIEM pEe3NCTOp U
BKNtoYaem Tenesmaop. OecekT ycTpaHeH.

FUNAI TV-2500 MK8

HeT nepeknicyenns na OeXypHOro pexunma B pabo-
Y. VICTOYHMK NUTaHUA LUMKNWYHO BKIOYAETCHA—
oTKMmo4aeTca ¢ Hactoron npumepHo 1 M. MNpuunHa: cpa-
6aTteiBaHe 3awuTtel. Bxogom uenu  3awunTel
fABnsieTca BbIBOR 16 npoueccopa ynpasneHus
TMP47C634AN-R584. Lienb 3atwmTs! Yepea ovoab Nog—-
KnioveHa K sbinpaMurensam TOKC Ha 12 Bu 25 B. B wrat-

HOM peXvMe HanpsXeHve Ha WwnHe paeHo 5 B, anogbl
3anepThl B crnyyae asapuu a cTpoyHOM palaepTke Ha-
NPS>XXEHWUA paBHbl HYMKO, AMOAbI OTKPLIBAIOTCA, N Hanpa-
XeHve B Lenu 3awmTel nagaeT fo Hyns. o komaHge ¢
npoueccopa ynpaenenus (Bbisog 20) MCTOYHUK NUTAHUA
nNepeknio4aeTcs a AeXYPHbIN pexum. Hepea HekoTopoe
apems HanpsXeHve Ha LUMHe 38LMThl BHOab yBENUYUBa-
etcs 0o 5 B, ncTo4HMK BKIIOYaETCs, M NPOLECcC NoaTops—
eTcA. HencnpaeHbIM Oka3ancs pas3pbiBHbIA pE3NCTOP CO—
npotmeneHvem 1,2 Om B BeinpsMuTene Ha 25 B.

GOLDSTAR CF21D70X

Okpan He ceeTuTcs. Mocne yBenuyeHns yckopsitoLLe—
rO HanpsXeHWA Ha 3KpaHe MOABMSETCA FOpU30oHTanbHan
nuHuA. KagpoBas MMKpPOCXeMa CUNbLHO HarpeBaeTcs.
HewvcnpasHa Mnkpocxema kafpoBoi palaepTku LA7833.

GOLDSTAR CKT-2180

Bonblias HenuHenHoCTL No BepTUKanu. B uyeHTpe
akpaHa HabniogaeTcs noMexa B Buge 6enoi ropnaocH-
TanbHOM NNHUW.

[Mouck HeMcnpaaHocTU HA4YMHAIOT C 3aMepa pexmmoa
paboTbl kagposon Mukpocxembl TDA1170. Muranne a
HOpMe, curHan Ha axofe nmeetcs. [logo3apeHne napaeT Ha
camy MMKpocxemy. 3ameHa MUKpOCXeMbl NoATaepavna ee
HeucnpaBHOCTb. OfHako paaMep pacTpa no aepTMKanm
HefgocTaTo4eH Perynarop pasmepa ycTaHOBMEH HA MUHU-
MyM. YBenm4uTb pasmep MOXHO, Haflpumep, yaenuyua
HOMUWHan peaucTopa conpotueneHvem 200 kOm, nogknio-
YeHHbIN K BbiBoAy 10 Mukpocxembl. Ha Hero nocTtynaet
HanpskeHme o6paTHo CBA3M C KagpoBsbix KaTyluek OC.

Mpogonxexne cnepyet
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CEPBMCHbIE MEHIO COBPEMEHHbLIX TENEBU3OPOB

{OxoH4aHue. Hayano B P3T Ne2, 2003 r.)

Muxaun Pazanos (Mockea)

Pupma Moaenb Mopapok Bxona B MEHIO Mpoueccopbi Bbixon
CHauyana 8o#TY B MEHIO MHCTaNNALUMK KNasuien
INSTALL, 3aTem HaXaTb KNaBULLK HA NyNbTe B8
Wacen 11AK19 chepyowen nocnefosartensHocTn: 4, 7, 2, 5.
OTbickaTtb 8 MeHio nosuuuio ADJUST (sce
perynMpoBK1M MeHsioTcs Yepes Hee)
[ins sxona 8 cepsucHoe MeHio Heobxoanumo Ha MY
NoCNeaosaTenbHO HAXKaTb CReayloLMe KIaBULLK:
STV1415, STV2113MK2 VOL-, Prog, --, TV. MapameTpb! BbIGMpaioTcs v
(waccu 11AK20) kHoMkamu P+, P~, a usmeHenmne napamerpos
ocyujecTenserca kHonkamm VOL—, VOL+. [ing
3aMNOMUHaHUS NAPaMETPOB HaXaTb Ha KPACHYH KHOMKY
STV1414/T, STV2110 Bxop, 8 MeHI0 OCYLLIECTBRAETCS C NOMOLLBIO Ha)g?/ﬂC’ ha
Shivaki (waccu DY300, DY321) CneynansHoro CepBUCHOTO MysbTa (kHonka SVC) MOBTOPHO
Haxatb Ha kHonky SERVICE nynbta Y. Mpu 3Tom
STV2905 (waccn DY-900) | Ha skpaHe nossuTcs undopmauus OSD: «Line
SVC». Mocne 3100 HaxaTtb Ha kHonky (-/--) MY
[ins sxoaa 8 cepsucHOe MeHI0 HeoBX0aUMO
nocnenoBaTenbHo HaxaTb KHOMku Ha MAY:
DISPLAY, MUTE, SLEEP, FUZZY. lanee, nocne
STV-2119 (waccu H-501) HaxaTnsa KHonkn DISPLAY npoussopstcs
PErynuposku reoMeTpun n APY, a nocne Haxartus
xHonku SLEEP — 6anaHc Genoro
STV-216 MULTI, STV-2129 | ns BXo4a B CEpBUCHOE MEHI0 HEODX0AMMO
CS-29A6HTR nocnenoBaTenbHO HaxaTb kHonku Ha MAY: ST.BY,
(waccu H-50V, MC-41A) MUTE, MENU, POWER ON
. FC202/204/206/210/212 Yanepxusas kHonky i Ha MY, BxiounTs ceTesoi 2C8864P,
Siemens {waccun CM9300) sbikfIO4aTEND 2C424701 POWER OFF
Sonolor 5??2363?5’26;’?356%%,\‘%%813’ B Teuenue cexkynabl Haxmute Ha MY kHonku: -/--, NES3AR01/02, POWER OFF
(waccn EUROSTEREO-2) MENU, TV NES2-2R01/4R01
KV-M1440, KV-M2171,
KV-M2181, KV-M2101,
KV-2170, KV-2180, KV-2540,
KV-25X1, KV-29X1,
KV-24WS1, KV-24WS2,
KV-25C1, KV-T25MF1,
KV-14V5, KV-S29RN1/34RN1/
25M1K, KV-16WT1, KV-C2173,
KV-C2171, KV-2501,
KV-C2503, Kv-C2508,
KV-'§\1IOC425K?/92'§\)2 42,1KUSS§-"3 A, Mepesectn Ter!evausop g liewam pexum, Ha Nay Cé(APiggggA POWER OFF
KV-G25T1, KV-X2901, | H@xaTe kronku: 2, 5, VOL+, SDA5250
KV-X29008B, KV-X2903E,
KV-X2002U, KV-29X5A,
KV-29FX11A, KV-C2901,
KV-C2903, Kv-C2908,
Sony KV-C2909, KV-29X1, KV-V5D,
KV-14V6, KV-14V5, KV-M2171,
KV-M2181KR,
KV-16WT1A/K/R/U (waccu
BE4, BE4A, BE-3B, BE-3D,
BE-3C, G1, BE-5, FE-1)
KV-82941A, KV-2551,
KV-829IN1/MN1/SN1,
KV-S34JN1/MN1/SN1,
KR-S4613, Kv-B2911,
KK\\//_Sszzggﬁ\(/RK\K/{/B;gﬁg BKOYMTE NUTaHWE TENEBU30PA, OLHOBPEMEHHO
y ’ Haxumas kHonku P+, P— Ha nepeaHeit nakenun SDA30C162,
KV-82920, KV-52921, POWER OFF
KV-S2022. KV-§2923, 25T1R, annaparta. [ocne 3Toro Ha aKpaHe BbICBETUTCS SDA30C164
KV -325341 KV. -SZé42U coobuenmne TT_. [lanee HaxaTtb kHonky MENU
KV-82943E, KV-29E1R,
KV-X2560, KV-52952,
KV-82953 (waccu AE-2,
AE-2A, AE-2B AP-2, AE-2F AE-3)




®Pupma Moaentb Mopsnok Bxona B MeHI0 Mpoueccopbi Bbixon
K\'f.\’sffﬁfé‘lm'él’c‘figé‘.zz’p) Haxats 2 pasa kronky POWER wa MAY SDA30C162GEG
KV-25/29K1, KV-28FD1E/K, | Ynepxusas HaxaTtbimu kHonku PROG+ u PROG- Ha
Sony KV32FD1, Kv-29C3 nepeareil NnaHenyu Tenesnusopa, BIIIIOUNTL CeTeBomn SDA30C164 POWER OFF
(waccu AE-4, GE-1) nepexnoyaTen
Haxopasce B AexypHom pexume, sseaurte ¢ NAY POWER,
KV-G21M1 KOMaHab!: OnScre%nDisplay, 5, VOL+, POWER CXP851168 POWER
Bxopa 8 cepBUCHOE MEHIO OCYLLIECTBRAETCS C
noMoLLbio YHUBEpCanbHOro nynsta RZ-66 (AV-8),
(koa 159). HasHaueHue KHomMoK:
Mute — meHio,
F — o6ujunit cOpoc B 06bIMHOM pexume,
Supra STV2091W G — BX0n B COpBIIC, P
F — BbiXxOA M3 cepBUCa, [aHHbIE COXPAHAIOTCS,
E — B cepBUCHOM pexuMe BrouaeTcsa pexum Heat
Run. 370i4 e KHOMKOM OCYLIECTBNAETCA BLIXOA U3
3TOro pexuma
Haxartb kHonky VOL—~ Ha Tenesusope u GeicTpo
TAU CT34WX50 HaxaTtb kHonky INFO Ha MY 1pu pasa
BS920D/DP Yaepxusasn kHonky SOUND wa MY, sxrioumts Repxate
(waccn 619A, 619A-2) CeTeBOoN BbIKIOMATEND M YAepXUBaTh NpumepHo 10 ¢ CCu3o0o mﬂ}% ES ﬁgg
Telefunken =
Haxatb kHonku P, VOL 1 skntounTs ceTesomn
Llaccu 618 BbIKIIOYATENL. YAEpXK1BaTh KHOMKN 10 HD404018 POWER OFF
oTobpaxenust SS Ha UHaMKaTope
OpHospemeHHO HaxaTb kHonkm SUB-PAGE wa NAY
Telestar 6855, 6870 (waccu PT-92) 4 VOLUME-DOWN Ha narenu Tenesnsopa TDA935x/6x/8x ™v
n_rm BXO[la B CEPBUCHBIA PEXUM HEOBXOAUMO:
nepesecTy TENEBU30P B AEKYPHBIA PEXUM C
nomouisto NAY;
21MG77C (waccu TX-90, *  BbIKMIOYMUTHL TENEBU3Op CETEBOW KHOMKOM;
TX-91, TX-92, TX-92F) e yaepxusas Ha MAY K:OI'IKy TeneTexkcrTa $T9201 POWER OFF
rony6oro useTa, BKIHOUUTL CETb;
®  OCNE BKIIOMEHUSt TENEBU3OPA BLIKIIOUNTL
TeneTekcr
zsnggBﬁingvggéﬁﬁng/ MP, ns Bxona 8 cepBUCHOE MeHto Heobxoanmo,
28DU88M/Né 28DU9BMP, | YAEPXMBas HaXaTbIMU KHOMKM PR-uVOL-Ha
Thomson, 32VT88NP 57WS88ME ' | nepeaHei nanenu Tenesnsopa, BKIOUUTL CETEBOW
Saba y nepexsouarTens
(waccu ICC19)
52RW64E, 44RW6E5ES, BxnitounTb TENEBU3Op, YAEPKUBAR HAXKATLIMU
52RW6E5ES, 52RW77WS kHonkn PROG— v VOL~
63MT68L., 72MT68L., 63DF68L.,
25DH65J, 72DF68L., 29DH65J, | Brniounts TENesu3op, yaepxusas ronybyio kHon
29DF65J, B5MX69L ha MUY B Teuenne 5¢ ¢ “ ST9093 POWER OFF
(waccu ICC9)
Cn00606 1: BxniounTs TENEBU3OP, YAEPXKUBAs
rony6yio kHonky Ha MAY 8 Teuenne 5 ¢
Waccu 1CC10 Cnoco6 2: BxniounTs TENEBU3OP, YASPKUBAA KHOMKK ST90R91 POWER OFF
PROG— 1 VOL- B Teyenne 8 ¢
Mono6nok. OnHOBPEMEHHO HaXaTb Ha NOKaNbHOM
xnasmartype annaparta kHomnku Stop, Pr+ 1 srmounTs
14CB10C annapart ceTtesoi kHonkoit. Mepsas uudppa ans TMPA8700-
pexuma DK us 16 nossusluUxca A0MKHa ObiTh 4, XXXX
ANs pYCCKOA3LIMHOrO MeHto 15-a U 16-a undpb!
AOMKHbI GbiTb 1 1 5 COOTBETCTBEHHO
ina Bxona B cepBUCHbIN pexuMm Heobxoammo
Mpon3BecTy cneayrowme AeicTeus:
2050, 2190, 14T8XR. 1450, o™ aars a MY kronky MUTE; M3722M6-
2163DB/DD/DF/DN/DS e BHOBb HaxaTb MUTE u He oTnyckaTs; A80SP/A81SP/B | POWER OFF
(waccy S5E, C6S) e HaxaTb kHonky MENU Ha Tenesusope. 80SP/B84SP
! Mocnepras KHOMKa CKpbiTa 38 MANEHLKOWN [ibIPOHKOIA
Ha nepeaHen naHenu Tenesnsopa
Ana Bxofa B cepBUCHOE MEHID HeoBXoaANUMO:
e HaxaTb Ha MAY kHonky MUTE;
Toshiba e  ewe pa3s HaxaTb Ha kHonky MUTE u He
oTnycKaThb ee;
2185XR ®  HaXaTb Ha Tenesusope kHonky MENU. POWER OFF
Kaxpoe naxarue Ha kHonky CHANNEL UP menser
PErynupoBsouHbie nosuuuu. Kaxaoe Haxarue Ha
kHonky VOLUME+ n VOLUME— meHseT faHHbie
Yaepxusas ksonky F, Haxatb kHonky AV Ha Y. ~
2929DD 3atem cpasy Haxars: 1, 0, 4, 8 CXP80424-144 | POWER OFF
Haxatb kHonky MUTE ra MAY. Haxats Ka Hee ewje pas | TMP87CS38N-
28W7D (waccn C78S) W, ynepxueas, Haxarb kHorky MENU Ha Tenesmsope 3477 POWER OFF
3amkHyTb BbiBOA 21 Npoleccopa Ha obwwii nposoga.
Unimor SIESTA-3 (waccu Siesta 3) | HaxaTb Ha Tenesusope P+ 1 P— u xiiounTts SDA20562-A508 | POWER OFF

CETEBOW BbIKIIONATENL




Pupma

Mopenb

Mopaanok BXxoAa B MEHIO

Mpoueccopbl

Bbixon

Umimor

SIESTA-3A
(waccu Siesta 3A)

3amkHyTb s8b180A, 21 Npoueccopa Ha obLumii nposoa.
HaxaTb Ha Tenesn3ope KHoMku P+ U P— 1 Bxio4nTL ceTesom
BblklOMaTENb

SDA20562-
A515/A522

POWER OFF

Universum

FK81011 STV6387

MocneposaTtensHo B TeueHne 4 ¢ HaxaTb: KHOMkn VOL- Ha
nepeaHei NaHenu Tenesusopa, Aanee Ha NynbTe KHOMKKU
PROG, --, O

POWER OFF

FT4261/70/81/83/A,
FT-4275 (waccu E-6)

BuniounTb Tenesusop 1 cpasy Haxats Ha MY kHonku: TV, i,
STOP, TV, i, STOP

SAB-C502-
2R20N

TV,
POWER OFF

FT7174C

Mepsbiii cnoco6: HaxaTb kHonkk P/C na MAY n SERVICE wHa
nepenHen NnaHenu Tenesnsopa. Bropor cnocos: 3amkHyTb
BbIBOAbI 16 M 24 Ha NpoLeccope M BKIOUNTL CETEBON
sblktouaTens. Knonkamn 1...9 MY suibupaiotcs pexnmb)
HacTpokku: 22 - R, 23 -G, 24 -B, 26 - H.O, 26 - H.F,

27 -V.L,28-V.C,29-V.A, 32 - H A. 3anomuHaioTcs
HACTPOMKW C MOMOLLUBIO HaxaTusi khonok P/C, --, -- va NAY

SDA2084-A012

POWER OFF

Waltham

WT821

Ha nynbTe oT Tenesusopa «Mopu3oHT» 6e3 rpaduki HaxaTb
kHonky SERVICE. Ha nnaukarope sbicBetutcs «CH». Ecnm
HaxkaTb KHOMKY ele pas — nossutcs OP. Knonkoi «pom-
KOCTb» BblGUpatoT HoMepa perncTpos (1...4) n yudpamu
1...9 uamensioT GUTLI. [Ana 3anoMuMHaHUa UHdoPMaUUK
HaxmuTe «MMamatb»

Zenith

1QB64W10W

HabpaTtb ¢ nynbTa 0AMH U3 KOLOB:
8-6-5-4-5-6-8,

7-5-3-2-3-5-7,

6-4-2-1-2-4-6,

7-5-3-2-3-5-7,

8-6-5-4-5-6-8.

Nanee HaxaTb kHonkn ENTER unm DISPLAY

POWER

1QB27FW, 1QC50Wg4

Habpartb ¢ nynbTa kog 9-8-7-6 1 HaxaTb kHonkn ENTER nnu
DISPLAY

POWER

FopusoHT

54DTV-700

lns BX04a 8 CEPBUCHBIN Pexum HeoGxoanumo:

e perynnmpoBKy «POMKOCTbY YCTAHOBUTL HA MUHUMYM;
. HaxaTb Ha MY KHONKY OTKMOMEHUS 3BYKA,

e Haxatb Ha MNAOY kHonky Talimepa.

MapameTpsl 8 pexume «Cepeuc» BbIGUPAIOTCS KHONKaMM
P+/P— 3Hauenue BbIOpaHHOro NapaMeTpa U3MeHAeTCs
KHONKaMu +/—, 3anoMUHAHUE 3HAYEHUI NapamMeTpos
NPOU3BOAUTCA OTAENBHO A8 KAXKAOr0 M3 HUX HaXaTUeMm
3eNeHOW KHOMKK Ha NynsTe BY

CCU3000 SDIL

51/54CTV-730

B BbIKMIOMEHHOM COCTOSIHUM HaXAaTb KHOMNKY AV Ha nepeaHei
naHenu Tenesu3opa 1, YAepKUeas ee HaXaTOMW, BKIIIOMUTL
Tenesunaop. [ipyroi cnocoG; 3aMkHyTb BbIBOL 7 MUKPOCXEMbI
TDA9351 Ha kopnyc uepes pesucrop 670 Om. Ha akpaHe
[onxHo nossutbea coobluenne: CTS MONZA IF38.0, AFC3,
UTO CBUAETENLCTBYET O BKIIOUEHUN pexnma «Cepsucy. Mpu
OTCYTCTBUM CBEYEHUS 3KPaHa NNasHbIM BpaleHnem
perynatopa «Yckopsiouee» Ha TpancpopmaTope TAKC 8
CTOPOHY YBEMUYEHUSA YCKOPSIOLLEro HanpshkeHnust 4o6uTbCs
NOABIEHNA CBEYEHWUS PacTpa Ha akpaHe. MapameTpbl
perynuposku sbibupatotcs kHonkamu UP, DOWN wa My
unu kHonkamu P+, P— Ha nepefHen nanenu Tenesusopa

TDA9351

63/70CTV-698
(waccu 14.2)

Ha NAY RC-5 HaxaTb kHomnky «KoHTpacT—»

TDA9555H

POWER OFF

Pexopp,
Xantrax

51/54TLI5168,
51/54TU5169
(waceu H-501, H-501V)

MocnenosarensHo HaxaTtb Ha MAY cneaytoLme KHOMKK:
DISPLAY, MUTE, SLEEP, FUZZY. Mpu HaxaTuy KHOMKK
DISPLAY npoussofasTcs perynmposku reomeTpun n APY, a
npy HaxaTtuu kHonku SLEEP — perynuposka 6ananca 6enoro

28624704PSC

POWER OFF

14/51/54 TU5169,
51/54TU5172
(waccu ST-201)

Yaepxusas Ha nepefiHeit NaHenu Tenesn3opa kasuLumn
MEHIO n CH+, sxniounTb ceTeBoi Nepexloyatens. 3atem
BbLIBECTU TENEBU3OP U3 [EXKYPHOIO pexmma obbiuHbIM
cnocoGom

STv9424, 80C31

POWER OFF

51/54 TU5171
(waccu G-1000)

BiniounTb Tenesusop, yaepKMsasa HaxaTbiMi kHonku P+ n
P- Ha nepefHel naHenu

MC44002,
MC44140

POWER OFF

PyGun

Waccu M0O6

Mpun HaxaToi kHOMKe AV BKNIOUMTL NUTaHWE Tenesu3opa u
YAEPXKNUBATbL KHONKY HaxaTon 5 ¢. [ipyroi cnocob: 3amMkHyTb
Ha 250. .500 MC KOHTaKTLl 6 U 7 CEPBUCHOIO pasbema.
BbiGop napameTpos ocyllecTBNAeTCA KHonkamn P+ unu P—,
U3MEHEHUe 3Hauerunii — kHonkamu VOL+ unn VOL—, 3anuck 8
namsATe — kHonkon TV

51M10

[nsa 8xo4a B CEPBUCHBIA PEXUM HEOBXOANMO B AeXYPHOM
PEXMME HAXATb KHONKY MEHi0 Ha NepesHei NaHenu Tenesu-
30pa u kHonky 0 Ha MAY. [ina 3anoMMHannsa HacTpoek HeoG-
XOOMMO HaXaTb KHONKY TV, U yaepXusas ee, OTKIIOMUTb Te-
nesu3op ot ceTn. CHATUE 3aMKa: BOWTH B MeHto « PYHKUMIY,
BbiBpaTh NyHKT «3amok», Haxate Ha MAY: 2, 2, Genan
KHONKA




MAJNEHbKUE CEKPETbI BOJIbLLLINX MACTEPOB

AKAI

Mogens 2107. Annapart He BKNIO4YaeTcs, OTCYTCTBYET
Hanpsxenue 12 B. MNpu4aunHa: npobut anog BA157, 060-
psaH peaunctop 0,33 Om, npobut cTtabunutpoH Ha 12 B.

Mogens 1417D. Het naobpaxenus. MNpuunHa: npo-
6ut ctabunutpon ZD402 Ha 13 B (BoamoxHa 3ameHa
Ha [1814[1) v o6opean peanctop R425 (5,6 Om, 3 Br).

DAEWOO

Mogens DMQ-2127. HYepea HeCKONbKO MUHYT pa—
60Tel NponagaeT naobpaxeHwe, 3Byk ocTaeTcH. 3ame-—
Ha muKpocxem TC4053BP, TAB659AN v npoueccopa
NONOXWTENbHOro peaynbTata He fana. [Nocne aHuma-
TENbHOIO M3YYEHMA BUABOCHIHanNa oKasanochk, Y4To cpa-
6aTeiaaeT ABL n 6nokmpyeT curHans ApKOCTY U KOHTpa-—
cTHocTu. [NprunHa: nepuoguyeckuin obpbiB KOHgeHca—
Topa C423 (0,1 mkd, 100 B).

Mogens DMQ-2185 TXT. Bnok nutaHvsi He aanyc—
kaatca. lNpuunHa: HemcnpaaeH KoHgeHcaTop C808
(3900 n®). HemncnpaBHoCTL TUNoaas.

Teneanaop Npu NoOLIarosBoM NEpeknioYeHnn KaHa—
noa BblfaeT cnyyaiHsie Homepa nporpamm. ViHorga Ha-
pywieHo otobpaxenne OSD. MpnynHa: HeMcnpasHbIn
kaapu XTO1 (27 Mlu).

Teneansop He Bknio4aetca. CTpoyHas palaepTka
NbITAETCA JanNycTUTLCA, NPY 3TOM NULLUT NEperpyXxeH—
HBI B MOMEHT 3anycka 6nok nuranua. MNpuynHa: Henc-
npaaHb koxpgeHcatop C409 (8,2 Hd, 1600 B), ycta-
HOBNEHHBIA B KONNEKTOPHOWN Lien CTPOYHOIO TpaHaunc—
Topa G403, psagom ¢ TpaHcthopMaTopoM.

Mopgenn DMQ-2570, DMQ-2595, DMQ-2999,
waccn CP-760. He otobpaxaeTtcs TenetekcT. HacTo
NPUYUHOM 3TOMY ABNAEGTCA HEMWCNpaaHoCTbL Kaapua
X901 Ha 13,875 mlw.

Hpyrana, yacTas HemcnpaaHoCTb 3TUX MoOgenen —
daavcaHnAa Npy BXOAE UNK BbIXOAE M3 pexuma Tene-
Tekcta v npu pabote ¢ OSD. MNprynHa: HekayecTBEH-
Hble ctabunutpoHsl D716, D717 (5,6 B).

Mogenu na waccy CP-330. Annapar He aknio4aaTt—
CH, ropuT cetTeBol npefoxpanuTtens. lNpnunHa: npobuTt
TpaHancTop 2501555 B8 6noke nutanua. VIHoraa smec—
TEé C TPaH3UCTOPOM BBLIXOAWUT M3 CTPOS MWKpOCXema
TDA4601. O4eHb YacTo 3Ta HEMCNPAaaHOCTb ao3HMKa—
eT n3-3a nnoxoro Kavectaa peanctopoa RB80O2 n RBO3
{150 kOm, 0,5 Br), ycTraHoBneHHbIX NocnagoBaTenbHO.

FUNAI

Mogens 1400A MK10. AnnapaT He akmo4aeTcs.
HewncnpaaHbl TpanancTopel 3104 (25A1266) 1 3106
(25C3198). Mocne ux aamens Ha KT502 v KT503 co-
OTBETCTBEHHO, annapaTt HopmManbHo 3apaboTan.

Het kagpoaow pa3aeptku. [NpnymHa: nnoxo nponas-
Ha kagposas MMKpocxema LA7837.

AnnapaTt He BKNiOYaeTcs, CBETOANOS HE CBETUTCH.
Mpuymna: npobuTtel gnoast DB0O3, DE06 B gMogHOM MO—
cTe [BoamoxHa 3ameHa Ha K[O258]1), ctabunuTpoH
D607 (soamoxHa 3ameHa Ha KC515A), TpaHancTop
Q602 (25D7 34, BoamoxHa 3ameHa Ha KTEB0B) n TpaH-
auctop QB01 [25C3866, BoamoxHa 3amMeHa Ha
BUT11A).

GOLDSTAR

Mogens 21E60. Tenesusop He aknioyaetcs. [Npo-
6uT cTpoyHbi Tpansnctop 1 TAKC. MNprynHa: mexant-
KOBOE 3ambiKaH1e B OTKNOHAIOWEN CUCTEME.

Mogens CKT9582. Pactp 6enbii, anaeH obpatHbii
xop nyya. Mpuynna: ytevka tpaH3ancTopa Q906 [(BF421).

Mopgens CKT9905. N3o6paxerre oveHb bnegHoe,
Hanpsxenue 112 B a Hopme, @ HanpsAXeHne NUTaHna
avpeoycunmtenen 3aaeiweHo go 270 B npn Hopme
180 B. MNpwuymHa: HeucnpaBeH koHaeHcaTop C806
{47 mx®, 160 B).

HITACHI
Mogens CMT2130. Her usera 8 SECAMe. Mpnun-
Ha: BblIcOX koHfeHcaTop C5019 (3,3 mk®).

JVC
Mogene AF-14FT. Het naobpaxenus v asyka, 3KpaH
TemHbIA. Mpu BbIKNIOYEHWM TEneanaopa Ha 3akpaHe Npo-—

ckakusaeT fipkas Bcnbillka. [puymnHa: cropen ynpasnsa—
embt ctabunuaaTtop BAS1W1255THa 5 Bun 9 B,

PANASONIC

Mgpaens TC-21B3EE. Mpwv BKNIOYEHUN Ha 3KpaHe Bu-
[aH pacTp v Wymbl. B gnHamunke cnbilleH LWym, rpoMKocTb
MaKcuMmarnbHa M He perynupyertcs, oTcyTcTayer nuTaHune
5 B npoueccopa. NpuunnHa: o6opsaH peanctop 100 Om,
2 Bt a cxame cTabunnaatopa HanpsXXeHna NUTaHna Npo—
ueccopa. Y Tpanavctopa 881 [25C4004) mexpay Kon-
NEKTOPOM ¥ 3MWTTEPOM BbIFOpEna nnacTmacca Kopryca,
XOTA TPaH3aNCTOp okalancs vcnpaadeim. [ocne 3a4ncTkm
BbIFOPEBLUEro y4acTKa, yCTaHoBKM TpaH3UcTopa Ha Mec—
TO ¥ 3amMeHbl peavcTopa Tenesnaop dapaboTan.

Mogens TC-2151. AnnapaT He sknio4aercsa. Csuctur
6nok nuTtanus. MNpuunHa: Npobut cTabunuTpoH Ha 56 B,
HeucnpaeHb! koHgeHcaTop 220 Mk®P, 50 B a uenu nuta-
HuA 35 B v KoHpgeHcaTop 47mk®, 35 B a 6noke nutaHus.

PHILIPS

Mogens 28 PT 4103/60. MNeprognyeckn npobn-
BAETCA CTPO4HbIN TpaHancTop. MNpuuymHa: HencnpaaHsin
gpoccens B uenu 6a3bl CTPOYHOIO TPaH3UCTOopa.

Mopene CTVB21 1. 3kpan 3aceeyeH ronyboiMm uae-
TOM, BM[HbI NMHMK obpaTHoro xoga. lNpuymna: Henc-
npaaHbl TpaH3ancTopbl 3504, @505, Q506 (25C2482)
{ao3amoxHa 3ameHa Ha KT940A) n @507 (BoamoxHa
3ameHa Ha KT3107A).

POLAR

Mopenn 5100/0,1, 5400,/0,1. Tenesnaop He Bce-
raa BKNIOYAETCH M3 AeXYpHOro paxuma. NpuymHa: He-
vcnpaaHbin TpanancTop VT802 (KT9615M). MNpw Bbixoge
M3 AEXYPHOro pexumMa Ha ero IMUTTepe NpUCYTCTBO—
aano 8,9 B, a gonxHo 66Tk 11 B. Nocne 3ameHbl TpaH-—
avuctopa ece 3apabortano.

RAINFORD

Mogens TV5111 (waccu 99TAO15J). Annapart He
BkntoyaetcH. He sanyckaetcs 6nok nuTaHma, KOTOpbIA
cobpaH Ha Mukpocxeme TDA16846 v nonesom TpaH-



ancTope. [Noneson TpaH3aNCTOp U MMKpOCXeMa okasa-
nuce ncnpaaxbiMu. MNpuunHa: obopaanHbil peancTop
conpoTuanednemMm 3,8 MOM, yctaHoaneHHb a uenm
3anycka MuKpocxemsl. Nocne aameHsl peavcTopa 6nok
nNUTaHWMA 3anycTuncs n Teneau3op 3apaboTan.

Mogenn TV5126, TV5531 [(waccu 11AK30A4).
AnnapatT He BKnioyaeTcs. HeMcnpasHbIMM 0Ka3anuch
3anemenTtbl RB803 (4,3 kOm), R805 (10 Om), R80O7
(0,22 Om], 3801 [PANCEBOFP), ICB00 [MC44608P40]),
D808 (UF5407). MNocne vx 3ameHbl 6nok nutaHua 3a-
MNYCTMNCA, HO BCE HanpsxXeHust 6uinn 3aHunXeHbl Npu—
MepHo B 10 pa3s. MNpuuunna; Haucnpaadbin onTpoH IC801.
Mocne 3ameHkl onNTpoHa annapar 3apaboTan.

RUBIN

Mogens 55M10. Mocne ogHoro-aayx Yacos pato-
Thi KAPTMHKA cpaavraeTcA anpaso Ha 5 cM. Ecnu cHATb
KPbILLKY, TENEBUIOP MOXET HOpManbHO paboTaTth o04YeHb
gonro. B npouecce gMarHoCTUKM BLISCHUMNOCL, YTO Ha
npoAsneHne HeMcnpasHOCTU anusieT TemnepaTtypa cep—
peynmka TMC. MNpu Harpeaanuu ceppeyHuka TMC na-
ANLHUKOM HeMcrnpasHOCTbL Nposananach; eCnNu cepaey—
HWK OCTyXann metanimyeckum npeameTom, uaobpaxe—
HUe actasano Ha MecTo. BeiTM 13 NonoXeHua MoXHO
ycTaHoama paguaTop Ha CepAeYHMK, HO ny4yuwe nepe-—
motaTte TMC.

HaMoTtounbie ganHeie TMC cnegytowme:

. o0bmoTka 4-3 — 38 suTKOa nposoga gMameTpom
0,27;

. obmoTka 2-1 — 412 auTKoa npoaoga gnamer-
pom O,20.

HeucnpaaHocTb TUNOBas.

SAMSUNG

Mogens CK-3339ZR. Kagposas palsaepTka nogxara
CHW3Y, a a BepxHen YacTu aKpaHa HabnopatoTca NMHUK
o6paTHoro xopfa. MNpwyunxa: cropen peanctop R302 u
MuKkpocxema TDAB356.

Mopens CK-5338ZR. Tenesu3aop Ha BKNo4YaeTcs.
CencTut 6nok nutanua. NpuynHa: NpobuUT CTPOYHLINA
TpaHaucTtop 2SD5072. Mocne ero aamMeHb! Ha TpaH-
3uctop 2502333 HeucnpaaHocTs Gonblue He noaTo-
pAnace.

SHARP

Mogene 21A1-RU. SkpaH YepHbin. B aepxHanm yac—
TV 3KpaHa anfHbl nnHUMK obpaTHoro xopa, OSD oTeyT-
crayert. MNpu4unHa: HeucripaaHas Kagpoaasa MUKpPOCxe-—
Ma TDAB357dJ. [dedexT acTpeyaeTca 4acTo.

Mogens 21D1. AnnapaT nepuoguyecku rnepekno-
YaeTcH a aexypHbin pexum 6ea anguMelx npn4ud. Muk-
pocxema 78089 wncnpaata, kagpoaas palsaepTka ToXe.
Mpuuuna: yTeuka guopga DE37.

SONY

Mogens 25R 1. MNMpy Npueme c aHTeHHbI U306paxe-—
HWe cunbHO uckaxeHo. Bugeo aocnpowaaoguTtes nyy-
we. MNpuunna: paspsgb B8 TOKC.

Mogens KV-14LT1 (waccu FE-2). HeT aayka npum
npueme ¢ aHTeHHbl. B pexume AV 3ByK HopManbHbIW.
MpwynHa: npobut guog D412.

Mogene KV-21C5 (waccu FE-1). B neaon yactu
3KpaHa HabniofalTcs caeTnble BEpTUKanbHLIE NMONOCHL,
Mpuymna; ob6pbie peanctopa RH591.

Mopgens KV-21LT1. He pa6otaer MNAY. MNMpuyuna:
HapyLleHue nankn gpoccensa LOO2Z2.

Mogene KV-28FD1 (wuaccu GE-1). Ha akpaxe sug-
Hbl Nogywkoobpaanbie uckaxenusa. MNpuyuna: npobut
npepoxpanutens PS1502.

Tenesuaop He sknioyaetcd. CaeToguon Ha nepefHen
naHenu muraet cepusimu no 7 scnbillek. MNpuyunta: He—
ucnpaana Mukpocxema 1C202.

WNHorga HeT npuema. MNpuynHa; NNOXoN KOHTAKT abl—
aofa 7 s pa3beme CNBOBS.

Mopgene KV-29FX20K. Tenesuaop He akniwo4aeT-
cq. Co cnoe x03siku, Nepes BbIXOAOM U3 CTPOA y Te—
neavaopa no 6okam 3kpaHa cyaunocb naobpaxeHue.
Mpu nonbiTke aknioynTb annapaT, AMoA Ha nepegHen
naHenu muran 4 pasa, Y4TO yKajblaano Ha Heucnpaa-—
HOCTb CTPO4YHOW passepTku. MNMpobuteiM okasancs
AVOA B LIENW CTPOYHOro TpaHaucTopa. lNocne ero 3a-
MeHLl annapaTt aknwo4uncs, Ho pactp no 6okam 6bin
cunbHo cyxeH. MNpuyuxa: o6pbLis peancrTopa conpo-
TuenexdmemM 3,3 OM a uanu nuTaHUsa NoNeBoro TpaH-
aucTopa.

Mogens KV-29FX60 [waccu AE-5). Annapart He
akntoyaercs. [NpuyunHa; BbILLEN N3 CTPOS TpaH3aucTop
Q8606.

B HuxHen nonoauHe akpaHa HabniofgaloTcs LWyMo—
gble nonocb!. lNpuMyuHa: HencnpaaHa MUKpocxema
IC2304 1a nnate B1.

Annapar He Bknioyaetcqa. Ceetognog Ha nepegHen
naHenn MuraeTt cepusamu no 2 scnbilku, [puymHa: Ko-
poTkoe 3ambikanue a uenu OC.

Mogenun KV-3400DV2,/RM-6739MTP/S5-XT291
(waccn SCC-C29D). B pexypHoM pexume B guHaMu-—
Kax npocnyLuMaaeTcs HA3KOYacTOTHLIA poKoT. [Nocne
aknoyeHus Teneavaopa a pabo4yui pexum 3ayK 4uc-—
Thi, HO Ha 3KpaHe BUAHbLI FOPM3OHTANbHLIE MONOCHI.
Mpuymna: a 6noke nutaHua obpbis kKoHgeHcaTopa C618
(820 nd, 250 B).

Mopgens KV-M2530K. Co cnoa knueHTa, 8 TEnesn—
30pe HeoXMAAHHO NPoM3cLUAn LWenyok, Nocne 4ero Ha
aKpaHe acaHuKnNu nogyLkoobpaaHble nckaxenuns. Knu-
€HT NpofonXxan nonbaosaTtbcs Tenean3aopoMm. Hepea
[aoe CyToK 3Kcnnyarauuu annapaTta, Nocne ewle oaHo—
ro wanyka, Ha aKkpaHe BO3HMKNA ropuaoHTanbHas no-
noca. lNpu ocmoTpe nnathbl Tenesnaopa 6einn obHapy-
XeHbl cropeswun peauctop RB802 u sbiiefan na
cTpos mukpocxema IC1501 (TEA2031A). MNocne aame-
HbI HeMcnpaaHblx aNneMeHToa Npu aknioYeHn annapara
Cpa3y Xe abiluna n3 CTPosi BHoab ycTaHoaneHHas Muk—
pocxema TEA2031A. Mpu 6onee TwarensHon npoaep-
Ke Mexpay sblaogamMu 3 n 4 MUKpocxembl o6Hapyxmn—
NOCb NOTEMHEeHUE, NoJ KOTOPbIM 0Ka3lancs yronbk — pe-—
aynbTaT npobos. MNocne Toro kak 6biN yaanex yronb v
ycTaHoeneH HaaecHol peanctop R1505, annapat Hop-
ManbHo 3apaboTan.

CAAKO

Mogens 54TL6002. Yxogut HacTporka. Hanpsaxe—
Hue Ha ctabunutpoHe coctaansaeT 17 B amecto 31 B,
Mpuymna: npobuT KongeHcaTop C206 (470 nd).

«XpunuT» 3ayk. MNMpuynHa: abixog U3 cTpos unsTpa
ZQ7083 na 6,5 MI'u. [lecekT TUnoaown.

MeyaTtaercs ¢ paspeweHns Muxauna PasaHoBa
http:/ /www.telemaster.ru



KAHAJ1 OBPABOTKU CUTHAJNOB HI-FI-3BYKA
B BUAEOMATHUTODOHAX PANASONIC

IOpwuii Nerponaenosckuii (r. Taranpor, Pocrosckas o6n.)

B npepnaraemow Bauwiemy BHUMaHWO cTatee npu—
BefeHa nNpuHynnNnanbHasi Cxema u paccmoTpeHa pabo—
Ta mopynsi 06paboTku 3ByKOBbIX CurHanoB Tpakta Hi—Fi
coBpemMeHRHbIx avgeomarHuToghoHoB Panasonic. [Nog—
poO6HO NpOCNexXeHbl CUrHanbHLIE TPAKTbl B PEXUMEX
3anucy 1 BOCNpon3aefenvsi, npuaeneHol MeTofAbl KOp—
PEKTHOr0 KOHTPOIIA CUTHEN0B, UX 0CUNIIIIONrPammbl U HO~
MUHanNbHLIE YpOaHU B KOHTPOIbHBIX TOYKaX.

B 6onbwuHcTBE MOgenel BugeomMarHmTocdoHOB U
anpeonneepoB ¢ Hi-Fi-3BykoBbIM KaHanoMm, pacnpoc—
TpaHeHHbix B Poccuun, ncnonbayetca 6nok o6paboTkm
curnanoB Hi-Fi-asyka dwmpmbl Matsushita, BeinonHeH—
HbI B BUAe oTAensHoro moayns {cMm. puc. 1). K Takmm
supeoMarHnTodioHam oTHocsTes Panasonic NV-HD70,
90, 95, 100, 125, F55, FS88, 90, 100, 200, HS800,
1000, AG-4700, a Takxe sugeonneepbl NV-SR70 n
HP10. Mopgynu BeinonHeHbt HAa 6a’se MUKPOCXEM
XLH7773KS (AKS) cmpmbl Maclord HSS&HSL nnu mnx
thyHKUMoHanbHbIX aHanoros BH7770KS dnpmel Rohm
B 100-eriBOgHOM kopnyce. Kpome curHanoe Hi-Fi-
3ByKa, MNKpocxeMbl 06pabaThiBatoT U 3BYKOBLIE CUM—
Hanbl nHerHoro (NORMAL AUDIO) asyka c HenofBuxX—
HOW ronoBKW.

Mopgynn obpaboTtku curnanoe asyka VEPO4361,
VEPO4410L v VEPO4410R nepeuncneHHbIX Bbille Mo—
LEenen UMELOT TPU HOXEBBIX Pa3beMa U B 3HAYUTENBHON
cTeneHn yHuduumpoaatsl. Vix anekTpMyeckue cxemsl,
BKJIHO4EA MO3MUMOHHBIE HOMEpPA U TUMbI KOMMNOHEHTOB,
BO MHOrOM COBMAAatoT, NO3TOMY AN17 UX peMOoHTa anon-—
He AOMNYCTUMO MCNOML30BAaTL 3ANIEKTPUYECKNE CXEMBI
0T pa3Hblx Mogenei. HacTb KOMNOHEHTOB 3BYKOBOrO
TpakTa pacnonaraeTtca Ha rmaBHOW nnaTte B CeKUUAX
LUMINANCESCHROMINANCE&AUDIO, anekTpnyec-
KMe CXeMbl KOTOPbIX OTIIMYETCS.

B kavyecTeBe npumepa paccmMoTpuM thyHKLMOHUPO—
BaHMe KaHana o6paboTkun 3ByKa BmaeomarHmTodoHa
Panasonic NV-F55A [{AM, EE). 9nekTpuueckas cxema
mogyna 3syka VEPO4361B atoro annaparta npuseneHa
Ha pucyHke 2. B pexxume 3anncu asykoeble curHanbl ot
BXO[0B N1EBOr0 M NPaBOro KaHanoB NocTynawT Ha NNaTy
sxopgos/Bbixoaoe (INPUT/OUTPUT PACK C.B.A,
VEPQO4355) uepes pasvem P3901 v ganee Ha pasbeM
P4003 rnaeHon nnaTtel. MpoOXoXAeHUE CUrHanos Mox-—
HO NPOKOHTPONMPOBaTh Ha KOHTakTax 5 (neebi Kanan)
n 7 (npasbin kaHan) pasbema P3801 n Ha kKoHTakTax B,
4 pasbema PP4003 cooTtsetcTBeHHO. Bunka PP4003
fABNAETCH O0TBETHOW YacTbio pasbema PS4003 Ha mo-
pAyne 3syka {puc. 2); 3ByKOBbIE CUrHAMbI YePe3 abiBOAbI
16, 14 Mmukpocxemsl IC4501 noctynaioT HA KoMMmyTa—
Top BXxopoa 1. Ha 3T0T xe KOMMYTaTOp NOCTYN&toT CUr—
Hanbi 0T MMKPOthOHHLIX NpefycunuTenen (BuiBoasl 8, 6
Mukpocxembl IC4501]) n TenesnanoHHoOro TioHepa (8bi—
sogpbl 4, 3). Kpome 06b1MHOr0 MOHOGOHMYECKOro TpaK—
Ta, B annapaTe MMeeTCH [EKOAep aHanoroBoro crepeo—

13e) e ok vf«)'ir;(x o Qm~ o

Puc. 1. Brewnwi Bug mogyns 3ByKa

3Byka cuctemMel A2. Buibop Bxoaa ocyulecTenaeTcs no-
fauen gsyxpaspagHoro koga Ha seisofbl 11, 15 no ue-
nsm INPUT SEL A, INPUT SEL B (koHTakTel 12, 14
pasbema PS4002) ot gewupatopa KOMaHL HA MUK—
pocxeme IC7001 tuna MBB0OOBF, pacnonoxeHHon Ha
rnasHon nnate BM {cekums CHANNEL SELECT). 3ta
Mukpocxema gvpmbel Mitsubishi, ncnonbayemas n B
opyrux mopensix emaeomMarHutogoHos Panasonic, He—
PEnKo BbIXOAWT U3 CTPOS, B OCHOBHOM M3—3a nonapa-—
HUS Ha BXOAbl CTATMYECKUX NMOTEHLMANoB Npu NOACO-
eguHeHun kabenen K pabotatowen annapaTtype. [pn-
3HAKOM 0TKa3a MVKPOCXEMbl ABMAETCH HEAO3IMOXHOCTb
3anucK ¢ kaknx-nubo Bxooos UnNn TioHepa.

C kommyTaTopa exonos 1 {cMm. pyc. 2) 3ByKOBbIE CUF—
Hamnbl NOCTYNaoT Ha 3NeKTPOHHLIE PEryNsTOpbl YPOBHA
aanucu 2 {EVR, ELECTRONIC VARIABLE REGULATOR].
Perynvposka ypoBHs B BugeomarnmntooHe NV-F55 n
pane gpyrux mogenen (HS 800, 1000, AG-4700] ocy-
tecTenAeTcA nepemMeHHbIMM PE3aNcTopamMm, pacnono—
XEHHbIMM HA NepepHeln nanenu BM. B apyrmx mopensx
NPOM3BOAMTCA TONBKO OrpaHUHeHne NMKoB curHana npu
nomowm ycTponctaa ALC3 (AUTOMATIC LEVEL
CONTROL —~ asToMaTU4eckuin KOHTponb ypoBsHS). Mpu
OTCYTCTBUWN perynsitopoa yposeHs 3anucu B Hi-Fi-ka-
Hane 06bI4HO BbiLLE, YEM B NIMHEHOM KaHane, ocobeH-
HO NpW 3an1cy ¢ KOMMakT—gUCKOB.

Curnane! 3ByKOBOR 4acToThl C PETYNATOPOB YPOB—
He 2 yepe3a ®HY 4 ¢ vacToTon cpeaa okono 20 kly
NOCTYNatT Ha YCTPOMRCTBA HENWHENHBIX NpeabicKaxe—
HUIA B Gnoke orpanuunTens wyma 5 (PNR, PEAK NOISE
REDUCTION). 3atem aBykoBble CMrHanbl 4epes Kacka-
Obl MNHEMHbIX NPEQBLICKAXEHMN B 1 BHELUHWE KOHAEH—
caTtopbl C4515 u C4565 nogawoTest Ha HacToTHLIE MO—
RynsTopbl/gemMopynsitopel 7, roe npeocbpasytorcs a HM-
curHansl. YCTpOUCTBO HENMHEWHbIX npefbickaxeHun (B
6noke 5) orpaHnuMeaeT gUHaAMWYECKMIA Onana3aoH 3By—
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KOBbIX CUrHanoB W, COOTBETCTBEHHO, AEBNALINI0 YacTo-
Tbl ¥ LUMPUHY CNEKTpa 3anucbiBaemMbix HM-curnanos.
Kackafpbl nvuHefHbix npeabicKaxeHuin ¢ NOCTOAHHON
BpemMenyn 75 MKC obecneuvBaloT NnogbeM 4acToT Bbile
2 kl'u. NpumeHeHne 3TUX YCTPOUCTE NO3BOMAET NOBbI-
CYTb pe3ynbTupytoLiiee OTHOLUEHWE CUrHan,/ wymMm B 3By—
KOBbIX TPAKTax BUAEOMarHUTOhOHOB.

Cpennuve yacToTbi MORYNATOPOB,/ AEMOAYNATOPOB 7
cocTasnaoT 1,8 My ana npasoro v 1,4 MI'y ana neao—
ro KaHanoB W yCcTaHaBAVMBaWTCA NOACTPOE4HHbIMYU pe—
anctopamu VR4509 n VR4501 cootsetcTBeHHo. [pu
pabote B cucteme NTSC cpegHve 4acToTbl COCTaBRSHOT
1.7 Ml'y ana npaaoro v 1,3 Mly ansa nesoro KaHanoBe 1
nofacTpavBeaoTca peanctopamu VR4552 nVR4551 co-
OTBETCTBEHHO (HekoTopble Mofenu ByAeoMarHuTogo-
HOB MOryT TONbKO BOCNpov3BoauTb B cucteme NTSC).
Curnane 06oux HM-reHepaTopoB CMELUVBAEOTCS Ha
peanctusHom cymmaTope R4513, R4563, R4542 n
nopatoTca Ha 6nok npeaBapuTenbHbix yeunutenen (PRE
AMP, cm. puc. 3) 4epes koHTakTbl 15 pasvema PS4003
n 7 pasvema P4002 Ha rnasHOM nnaTe BUAEOMArHUTO-
thoHa (B npeaycunuTene curnan nogaeTtca Ha Boisog 4
mukpocxembl BA77438S). KontponvpoBaTe Npoxoxae-—
HWe curnana HeobxoaMmo Ha KoHTakTe 9 pasbema P502
npeasapuTenbHOro yeunuTens, NOAKMIO4EHHOro K cpea-
Hew TouKe apawjatoulerocs TpanccopmaTopa BBl UM-
CyrHanbi 3Byka 3anucbiBatotca 6e3 KoMMyTauuu rono-—
BOK, TaK kak BbiBoAbl 14 1 15 mukpocxembl BA7743 u
kKoHTakThl 8, 10 pasbema P502 npu 3anvcu coeanHe-—
Hbl ¢ 06uwyM npoBogom no BY, T.e. Aaxxe He KOHTaKTU—
pytoLias ¢ NeHTON ronoBka HaxoavMTCs «Noj Hanpsxe-—
HUEeM.

B pexvme BocnpousBefeHvst CYUTbIBEEMbIE 3BYKO—
BbIMW FONOBKaMU cUrHanbi Yepes KoHTakTbl 8, 10 pazbe—
ma P502 (cm. puc. 3) nogatoTcs Ha BeiBoabl 19, 17 MUk—
pocxembl IC551. O6wmi BbiBOA BpaLLatoLIeroca TpaHc—
cdopmaTopa (konTakT 9 pasvema P502) npu 3Tom
3aMKHYT Ha KOpnyc BHYTpu mukpocxembl IC551. Yeu-
neHHbie curHansl YM-3syka MoxHO HabnogaTb ocumn-
norpachom Ha BbiBofie 8 mukpocxembl IC551, koHTak-
Te 5 pasbema P551, koHTakTax 5 v 8 pazvemoa P4002,
PP4003 Ha rnasBHon nnaTe BuAeoMarHUTOOHA.
Onst namepenua paamaxa orubawulen YM-curnanos
3Byka CRy>XuT KoHTponbHaa Todka TP4501 B cekuun
LUMINANCE&CHROMINANCE&AUDIO rnasHo® nnatbi.
3Ta uenb cBA3aHa c KoHTakToM 17 pasbema PS4003 v
BbiBOOM 48 mukpocxemsi IC4501 moaynst Hi-Fi-3sy-
ka (cm. puc. 2).

Yaule scero oTkasbt B Tpaktax Hi~Fi Buaeomaruv—
TO(hOHOA CBA3AHb! C OTKNOHEHUSAMUW OT HOPMbI CHUTbI—
BaeMblIx C MarHuTHon neHtbl YM-curnanos 3syka. Mpu-
HUHAMUW OTKMNOHEHUA MOTYT BbiTb M3HOC MEXaHU4YEeCKUNX
y3nos MM, 13HoC BMAEOronoBoK, HapyLLeHe KoOHTak—
TOB B COEAVHWUTENbHbBIX pasbemMax W pa3pbiB NevarHbIX
NPOBOAHUKOB, OTCYTCTBUE UMW HECOOTBETCTBUE HOPME
ynpaBengaioumMx curHanos, Nogasaembix Ha npeasapuv-—
TeNbHbIN YyCUNUTEND, U, HAKOHEeL, HeNCNPaBHOCTb MUK—
pocxem IC551 (puc. 3) v IC4501 (puc. 2}

KoHTponb Hanpskenus nuTaHusi NPOU3BOAAT HeNno-—
cCpefcTBeHHOo Ha BbiBogax 7, 13 mukpocxembl IC551
(puc. 3). B 3Tom cny4ae nNpoBepsAeTcA UCNpaBHOCTb
apoccenen unbTpa L551 n L552, kavecTso KoHTak-
TOB COEAMHUTENBHbIX Pa3beMOB U LienoCTHOCTL NeYar—
Hbix NposoaHuKkos. Cneayer naberatb owmMBHOK Npu An—

arHocTMKa HencnpaBHOCTEW BUAEOMAarHMTOMOHOB
C NAOCKUMU COeauHUTEnbHBLIMU Kabenamu (mogenu
NV-HDS0, 95, 100, HS800 v gp.). iamepenus napa-
METPOB CUrHanoB Ha namenax COOTBETCTBYIOLLMX pa3be—
MOB C NOMOLLbIO CTAHAAPTHOMO LLYNa n3MepuTenbHOro
npubopa mMoxeT AaTb HeBepHbIA pesynbTaT. HakoHeuy—
HUK Takoro wjyna, BBefeHHbI! B 3a30p MexXay namensa—
MU pasbemMoB 1 NpPoOBOAHVWKaMU NRockoro kabens, Ha
BPeEMA U3MEPEHUA MOXET CTaTb NePeMbIHKOW, a nNpu ero
yAaneHun 4enocTHOCTb KOHTakTOB MOXeT GbiTb Hapy-—
wewHa. [JedekTbl pasbemoB — AOCTATO4HO pacnpocTpa—
HeHHOe ABneHuve B annapaTtype tupmbl Panasonic v
apyrux covipm. MNMoarnbanne KOHTaKTOB C NOMOLLBIO UMbl
B Takux cny4anx manosdtektusHo. Co BpemeHem Ka-
4eCTBO KOHTAKTOB CHOBa yxyAtuaeTcs, No3Tomy fy4dile
Cpa3y 3aMeHUTb «NOAo3pUTEnbHbIEY Pa3beMbl, 8 ecnu
3TO HEBO3MOXHO — BCTaBUTb NPOKAaAKy TOMNLWMHON
0,2..0,3 MM 13 ToHKOro AvanekTpvka ¢ obpaTHOM CTO-
POHbI NROCKOrO.

MosBneHne MUKPOTPELLUH B NeYaTHbIX NPOBOAHU-
Kax ana annapaTtypbl Panasonic Takxe QoCTaTo4HO xa—
pakTepHoe aBneHve. KOHCTPYKTUBHOE uCNonHeHne ne-
4aTHbIX NAaT B paccmaTpuBaemon nuHenke BUaeo—
MarHuTooHOB TaKoBO, 4TO BU3yanbHO 06HapyXuTb
MUKpOTpeLMHbI 3aTpyAHuTenbHo. Kak npasuno, ne4at—
Hble NPOBOAHUKW MHOFOKPaTHO NepexoasT ¢ O[HON CTO-
POHbI NNaTbl Ha ApPYryto C NOMOLLbIO NepeMblyek. HTobbt
He TPaTUTb MHOrO BPEMEHW Ha ANArHOCTUKY, MOXHO
cpasy COeAVHNTb Ha4ano v KoHel «Noao3puUTenbHONY
Ueny BHELUHUM MNPOBORHUKOM.

Cvrnan nepekntouenus 3BykoBbix ronosok (A.HEAD
SW), noctynatoumn Ha KoHTakT 3 pasbema P551
(cm. puc. 3), npeactasnaeT cobon meaHap 4acToTon
25 'y (a cucteme PAL/SECAM]) n paamaxom 5 B. [Npu
BHELUHEN CUHXpOHW3auuu passepTky ocuunnorpadga
thpoHTaAMy CUrHana nepekntYyeHUs BUOeoronosok
(H.SW), dopoHTbl MeaHgpa A.HEAD SW nonxHbl 0TCTO-
ATb Ha 6,67 Mc oT Havana pa3sepTku (meanap A.HEAD
SW onepexaet curHan nepeknodenna H.SW).

Mpu konTpone orubarwwen YM-curnanoa sayka
HYXXHO Yy4UTbIBaTb CXEMOTEXHUYECKUE 0COHEHHOCTU
KOHKpeTHoro annaparta. B supeomarnvnrogorne NV-F55
KOHTPONbHOW TOYMKOW ANA TakKnx U3mMepeHun aAsnaerca
TP4501 (mapkuposka TP501) Ha rnasHomn nnaTe B Cek—
uvm REF NO 4000 SERIES. CurHan Ha Hee nocrynaeT no
uenn ENV.OUT c BbiBoga 48 mukpocxembl 1C4501
(cm. puc. 2) 4yepes koHTakT 17 pasbema PS4003.
YM-curHan 3syka B 3To# Lieny cTabunmanposaH No am-
nnutyne cuctemon APY, ero MmakcumanbHbil pa3max
coctasnaeTt npumepHo 80 mB. Vicnonb3osaTtb curHan B8
KOHTpOnbHOM To4dke TPS501 B npouecce OCTUPOBKU Ha—
npasnawuwmx ctoek MM He coBcem KOpPPeKTHO, No-
ckonbky cuctema APY ctabunuavpyer yposeHb. [na
KOHTpOna hopmMbl crnbatoten YM-—-curHanos nyyile nc—
nonb30BaTh CUrHan Ha BbIXofe NpeaBapuTenbHOro yeu—
nutena RF OUT (konTakT 5 pasbema P551, cm. puc. 3)
unu Ha koHTakTe B pasbema PS4003 (puc. 2). Ha pu-
cyHKe 4 nokasaHbl 3Npbl CUrHanos B obeux Lensax, un—
MoCcTpypyloume crabunvavpytoLlee NeNCTBUE CUCTEMDI
APY Ha pasamax YM-curHanos 3Byka npu BoCnpovn3-—
BefleHUW TecT—-KacceTbl C curHanom «benoe noney, 3a-
nucaHHon H6e3 noaayn 3aykoBbiX CUrHaNoB. 3BYKOBOW
TpakT Hi-Fi BupeomarnutocoHa NV-FE5AM paboraer
ycTonumso npy paamaxe YM-curnanos bonee 200 mB
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U, mB

ENV. OUT

| LA

Puc. 4. @opmei orubaiowyen curnanos Hi-Fi-3syka

N B
o o

a uenu RF.OUT v 6onee 20 mB a uenu ENV.OUT. Mpwu
MEHbLLNX YPOBHAX CUIrHAN0B a 3ayKe NOAAnsaeTca «xpvny
Wy NpoucxoauT nonHoe otkntouenue Hi-Fi-tpakTa.

B 6onee nosaHux mofensix BuaeomarHuTodoHoa
(NV-90, 95, 100) Ha koHTponbHyto Touky TP4501
abiBefleH curdan RF.OUT, a Ha KOHTPONbHYIO TO4KY
TLA3 — evrnan ENV.OUT. MNapameTtpbl curHanoB Takue
xe, kak 8 mofenn NV-F55, oaHako, namepennas yya-
cTanTenbHOCTb TpakTta Hi—-Fi HeckonbKo asille: 0TKR -
4YeHVe KaHanos NPOUCXOAUT nNpy pa3maxe YM-curta-
na menee 150 mB B uerm RF. OUT. B S-VHS-Buaeo-
marnutogonax (NV-HS800, 1000, AG-4700)
KoHTponbHasa Toyka TP4501 He 3apencracaaHa (3a-
MKHYT& Ha KOPIyc), 8 Ha KOHTPOnbHYO To4KY TP43 Bbi-
aefen curnan RF. OUT. Mapametpbl 1 thopma curHa-
NOB TE Xe, 4TO yKasaHbl abitue {cMm. puc. 4), Tak KakK a
npeaBapuTenbHbIX yCURUTENSIX NPUMEHEHLI OANHAKO—
Bble Myukpocxembl BA77438S (FS).

YcuneHubih Npyn aocnpovnsseneHun YM-curnan
3ayka depes koHTakT 5 paszvema P3001, kontakT 8
pasbema PP4003 Ha rnaaron nnare, KoHTakT 8 pasbe-
ma PS4003 na mopgyne Hi-Fi-3ayka, noctynaet Ha abl—
Boa 39 mukpacxembl IC501 (puc. 2) yepes pesuctua-
Hbi penutens R4551, R4586. BHyTpu Mukpocxemsl
YM-curtanbl 38yKa yepes ycunurens ¢ APY 21 nocty-
natT Ha ABOMHON Nonocoson cvnbTp 8, napectpavaa-
eMbIfl HanpsaXeHvem, NoCTynawLwmm C NOACTPOEHHOro
peauctopa VR4550 nocpepcraom yctponcra ynpaa-
nenvs 9, 12. ®unbTp UMeeT Aae NONOCHI NPONYCKaHVA
wmpuHon okono 150 kMU ¢ ueHTpanbHbIMYU YacToTamu
1,4 v 1,8 Mly (a cucteme NTSC — 1.3 1 1,7 Mlu) anqa
NesBorc U NpaBoro Kananoa cootaercraeHHo. YM-cur-
Hasbl C BbIXON0A thUNbTPa NPUXOASAT Ha Te Xe, 4T0 ¥ Npu
3anucy, MoaynaTopsbl/fAeMmopynatopbl 7. Yane! 6 npu
aocnpovnsaeneHun paboralT a pexume 3KcnaHaepoa,
4T06bI BOCCTAHOBUTL UCXOAHBIM ANHAMUYECKUA Ana-
nasoH AeEMOynupoBaHHbLIX cUrHanoa, a ycrponcraa 5
obecneuvaaloT ux 4acTOTHYIO KOppeKUuio No o6paTHo-
My 3akoHy. B pesynbrare, Ha abixopax BVC dopmupy-

10TCA curHanel npaaoro (BeiBog 86) v neaoro (Bbi-
Boa B7) kananoa. [lanee 3aykoable cyrHanbl 4epes KoH-
paexcatopbl C4522, C4572 v abiBofbl 88, 89 mukpo-
cxembl IC4501 nocTtynatoT Ha KoMmyTaTop KaHanos 13,
obecneymnaaowmin pexumel Hi-Fi-ctepeo, —~moHo (ka~-
Han nuHenHoro 3ayka), Hi-Fi-neabin kanan, Hi-Fi-npa-
abln kanan. KomMmyTauuio ocyLecTBAAOT CXeMbl yrpaa-—
nenvna 16, 17, 18; ynpaanaowme curHanbl LeHTpanbHo -
ro npoueccopa nopatwTcs Ha BoioAbl 82..85 BUC
IC4501. MNepeknoyenvie kaHanoa B BonblunHCTae Mo-
fenen BUAEOMarHMTohoHoa ao3MOXHO TOALKO C Mynb-
Ta Y (koAb ynpaanenusa nynbroa yHuguunposaHb).
Bonee BbICOKMM NpMOpUTETOM & NpoLiecce ynpaaneHusi
kommyTaTopom 13 obnapaer yacToTHbI AeTekTop 19,
Bnokupylowmn npoxoxaenve curnanoa Hi-Fi-tpakra
npyu ymeHbLlleHny pasmaxa YM-curnana Huxe Heko-
TOpOro Noporoaoro ypoBHA (paxvm «nNpuHyantenbHoe
MOHOY).

3aykoabie curHanbl NeBoro U NpaBoro KaHanoa ¢
kommytartopa 13 4epes yeunurenun 14, asisoas 98, 97
mukpocxembt 1C4501, kontakTel 17, 16 pa3svema
PS4001 npoxoaar TpaH3UTOM Hapes rmaBHylo NnaTy Ha
KoHTakTel 3, 1 pasbema P4003, K KOTOpOMY NOAKIIIOHEH
mMofaynb Bxoaos/Bbixogoa (INPUT,/OUTPUT PACK) c
rHeanamv RCA Ha 3apHel nanenun anfieomarHuTogoHa.
Ha rnaaHon nnate 3aykoabie cyrHanbi 0TaeTBAstoTCA Ha
axof CXembl MHAWKaLUW ypoaHs Yepes caaoeHHbin QY
IC4001 {RC4558D), Bxoabl curHanos — abiBoAbl 3 1 5,
abixoAbl — asiaofbl 1 1 7. Ypoaeds O b nnavkatopa
ycTraHaBnuaaloT NoAcTpoeyHbiM peanctopom VR4004
LEVEL METER, pacnonoxeHHbIM Ha rinaadon nnare, npy
nogaye Ha 3ByKoablie BXOAbl CUHYCOWMAANbLHOro CUrHa-—
na vyactoton 1 kU ¥ AencTaylowmnmM HanpsxeHnem
316 mB (unn —10 aB). Perynartopel ypoBHa 3anucu npu
3TOM AOMXHbI HAXOAUTLCA B cpeaHeM {puKecnpossH-
HOM) NONOXEHWUU, HAMPSXXEHVE Ha NMNHENHbIX BbiXxoAax B
3TOM CRny4ae HeckonLKo bHonblie, 4emM Ha Bxofe
(360..380 mB). INpw akmoyeHuun nuHenHoro (MoHo) ka-
Hana vHAWMKaTop Nokasblaaer yposeHb curHana —7 ab,
a abixoAHoe HanpsixeHue 3BYKOBOro CurHana pasHo
200 mB (u3mepenus npoaeperbl Ha annapare ¢ 3a-
a0[ICKOW HacTpOMKON) U He 3aaucuT 0T NOROXeHWs pe-
rynATOpoa ypOBHA 3aMuCK, NOCKORLKY @ MOHOOHNYEC—
KOM TpakTe ucnonb3oaaHa cucrema APY.

KpartkoapemetHble npoBansl orubatwouen YM-cur—
Hanos Hi-Fi-3ayka mackupyioTca komneHcatopamu
abinagenun 10 {puc. 2} no curnany AeTeKkropa Beinaae—
Hui 1 1. ndbopmauma Ha 3anOMUHaI0WLNMX KOHAEHCATo-
pax YBX (ycTponcTeo BuibopKu-xpaHeHwust] a6HoBNseT—
ca kaxfAbie 20 mc nocne wx obHyneHusi oaHoavbpato-
pom 20, ynpaanaeMbiM UMNyRbCaMy NEpeKioyHeHns,
KOTOpble JOPMUPYIOTCA CUCTAMON ynpaBneHus snaeo-
MarHuTocoHa.

B cocraa BAC IC501 Bxoaut kaHan MOHOgOHUYeC—
koro asyka. Hapexnoctb 3ton BUC Becbma abicoka,
CamMonpou3acnbHbIA BbIXOA U3 CTpoA — Bonbiuas pea-
KOCTb. Hallle abix0nT U3 CTPOoA KOMMYTATop Ha MUKPO-—
cxeme IC4601 (puc. 1), HaxoaaWMINCA B pexume 3anu-
CuW, NoA ACA0RLHO BOMbLLIWMM HanNpsXXeHnem reHepartopa
CTMPaHuA 1 NoAMarHuuYmMBaHua. 3ameHnTb AeuLmnTHYO
mukpocxemy BA7755AF B SMD-kopnyce MOXHO Ha
NMC mna BA7755A a SIP-kopnyce ¢ naTbto ablaofa-
mu (amBoabl 6, 7, B a BA7755AF He 3anencTsoBaHbil.



MOBWUJIbHbIA TENIE®OH SIEMENS C-35:
OCHOBHBbIE HEMCNMPABHOCTU U METO1bl PEMOHTA

Aunppen laumnos (Mockea)

B npeanaraemon Batuemy BHUMaHUIO cTaTbe NpUBa-
ONTCA NPUHUWNNanbHas cXema, paccMoTpeHbt TUMoBbIe
HencrnpasHOCTA NOMyNapHON Mogem MobunbHOro Tene—
thora C-35 cmpmer Siemens v MeTogb! vX ycTpaHeHya.

MobunbHbin Teneton C-35 dmpmel Siemens, 6na-
ropapst QOCTYNHON LieHe, SIBASINCSt NUAEpoM Npojax Ha
poccunckom pbiHke B 2001 rofly. 3707 cTaHAapTHBIN
annapaT Broporo nokonenvst (GSM2) — ogHa u3 Hanbo-
nee yga4Hbix Mofenew Gvpmbl.

CXEMA TENE®OHA

Ha puc. 1 npepcraBneHa 6nok—-cxema MoBUNbHOro
tenedora, rae; AK — antenHbin KommytaTop, MNP — no-
nocosble hunbTpel, CH — cuHresarop yacrtorel, YYI1 —
ycTponcTso ynpasnexusi nutanvem, YKI™ — ynpasnsembii
KBapuesbl reHepatop, BY — Bbi3biBHOE YyCTPONCTBO.

[pyHMMaeMbIl @HTEHHOWM CUrHan NocTynaeT Ha au-
TeHHbIn KommyTatop (AK), KoTopbei obecneunsaer ne-
peKknyeHne pexumos Npuem/nepenaya v BbI6Op
avanasoxa vacror (900,/1800 MIy). 3arem curnan
npoxoanT 4epes 6nok nonocosblx gunbTpos (MNd), Bbl-
Lensomx NonesHbi y4acTok cnekTpa, v nonajaer Ha
VMC pagvoTpakra, B KOTOPOW peanv3oBaHbl yeunurenu
T4, cucrema DATTY, moaynsTopbl U gemopynaropel. C
BbiXxoAa AeMOAyNsTopoB AndepeHumanbHbie cuHas—
Hble U KBafapaTtypHble U poBble curHanbi craHpapTa
GSM nocrynatoT Ha BXoA KoAeka, AetumbpyloTcs, npe-
0b6pasyloTcs B roNOCOBON CUrHan Anst rpoMKorosopure—
NA, 8 TaKxXe NPoXoAAT Ha LieHTpanbHbI Npoueccop (LMN).

"0NOCOBON CUrHAN, NOCTYNaWUA ¢ MUKpOhoHa,
npeobpasyeTcs Kofekom B UupoByo thopmy, 3aTem
NOCTYNaeT Ha LeHTpanbHbl NPOLEeccop, CXXUMaoLLUN
UnchbpoBon ayauonotok Ao 13 K6uT/c v hopMupyoLmm
cranpaptHbie auddrepeHumnansHbie cuHgastbie U KBaa-
parypHbie cuUrHanel, KOTopbie NOAATCst H8 MOAYNSTOPbI
VIMC papavotpakTa, [JynnekcHein pexum paboTel Tene—
thoHa obecneuvBaercst AMHAMUYECKUM NepeknioYeHn—-
eM «OKoH» Npuema v nepepa4uu. C sbixopa VIMC paguo-
cvrHan nocrynaer Ha I'YH nepepat4uka, 3atem Ha ycu-
nvrenb MmowHocTy (YMPY] 1 anrernHbin KoMMyTarTop.
Ynpaensiembl KBapuesbih reHepaTtop (YKI) coBmect—
HO ¢ cuHTe3atopom vactoTbl {CH) o6ecneuvBaeT op-
MupoBaHme HeobxoAMMbIX ONOPHbIX YacToT paanoTpak-
Ta v uMbpoBON HacTu.

Ycrponcrteo ynpaenexust nurannem (YVYI1) no koman-
pam npoleccopa fopMypyeT Bce HeobXoaumMbie Nuta-—
loLLMeE HanpshkeHns, a Takxe o6ecneumBaeT MOHUTOPUHT
aKKymynsaTopHow 6atapeu v ynpasnsier ee 3apsiiom. Bbi-
3biBHOE ycTpocTeo (BY) copepxut yecunurenu curHa-
noB ANst 3BOHKA Y MUKpo3neKTpopsurarenst Bubparopa,
a TaKkxe ynpasnsieT AMHamMu4eckon NoAcBETKON Knasu—
atypbl. Xugkokpucrannuieckunm naaukarop (PKKWA)
obecneuvsaer oTobpaxeHne HeobxoaAMMOoN NHpOpMa—
uwn. B nocrosiHHom 3anomunatowem yerponcree (I3Y)
XpaHuTcs Nporpamma paboTbi LEeHTpanbHoOro npouec—

copa. B cMeHHbIn cnyxXebHbl nHTepdencHbln Moaynb
(SIM-kapTy) 3anucbiBaerca nuuHas uHopmauus
nonb3oBarens.

Annapar peanu3osdH Ha waccu 3508, npuHumnn-
anbHas CXemMa KoToporo npvisefeHa Ha puc. 2. Haana-
YeHWe OCHOBHbIX Y3MOB, CUFHAN0OB 1 3NEMEHTOB NOSAC—
Hsietcst Hagnucsimu B KoHue cratby nNpuBefeH rnocca—
pun abbpesvaTtyp, NCNONb3YIOLLNXCS B NPUHLMNUANBLHON
cxeme. HekoTtopbie abbpeBuaTtypbl ABMSIOTCH COCTABHbI-
mu, Hanpumep, TXVCO = TX + VCO, t.e. TYH nepepatm-
ka; unn IFAGCEN = IF + AGC + EN, T.e. curnan paspetue-
Hust APY T4,

Ha puc. 3 nokasaHo pacnonoxeHue 3nemMeHToB C
obevx CTOpoH Ne4YaTHoW nnaTel TenedgoHa. Ha puc. 4
noKasaHbl 0CUUNNorpaMMbl B KOHTPOMbHBIX TO4Kax nna-
Tbl TenedoHa, rae:

— TaKTOBbIN curHan uucposon 4actm 13 Miu;
— onopHbin curHan 1acos 32,768 ki'y;

— cwvrHan TXIQ {nepenasaembin);

— BbIXOAHOW curHan reHepartopa 13 Mly;

— curHan umnynescHoro nuradus VSYN,

paamax 2,8 B;

6 — cwurnan RXIQ (npunnmaemeiin).

B ra6nuue npuBoauTCst HA3Ha4YEHWE OCHOBHBIX KOM—
NOHEHTOB TenegioHa 1 NposiBNeHne UX HeUCrnpaBHOCTEN.

Obh RO >

HAMBONEE PACNMPOCTPAHEHHBIE

HEMCNPABHOCTU U METOA4bI

X YCTPAHEHMA

TenechoH He BKMOHaETCH, aKKyMynaTop

He 3apsixaeTcs unu BeicTPO paspsaxaercs

Boituna u3 crpos mukpocxema YY1 D1 vuna
DO0787BB (DIALOG), ee Heo6xoaMMO 3aMeHUTb.

AK no H PaguoTpakr
YMPY fykr
o
cu Knasuatypa
SiM-kapra l
[ vy n
P 1
+ B —

Puc. 1. bnok—-cxema MobunsHaro TenegoHa
Siemens C-35
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Puc. 2. MNpunyunuansHaa cxema tenegorHa Siemens C-35
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Puc. 3. PacrionoxeHue 3neMeHToB €O CTOPOHLI MOHTaxa (3] v knaswarype! (6)

TenechoH He BKIOYBETCA, MTNTAHWE Ha KIlEMMax

aKkKyMynaiTopa ectb

Mospexperna unHdopmayva B MUKpPDCXeMe ne-
penporpaMmmupyemboin axeproHesasucumon (Flash
EEPROM) namatn D107. danHble Heobxoamumo BoccTa—
HOBWTb, «NEPENPOLLMUBY [aHHYI0O MUKPOCXEMY NpW No-—
MOWW KOMILIOTEPA M CreunanbHOM NporpamMmeil.

Tenegor skoqaercs,

HO He npuHuMaeT curHan ba3oBoit cTaHyw.

lNocne ycraHosku SIM-kaptbi

W py4HOro rnoucKka cetn He MOXET B HeN

3aperncTpnpoBaTsCs

Boiwen u3 cTpon uenTpanbhbin npoueccop D102
(D5124), ero HeobxoguMO 3aMEHUTL.
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Puc. 4. OcumnnorpamMmet B KOHTPOSIbHBIX TOYKEX NNatel TenegoHa

Csasb HeBo3moxHa [locne ycraHoeku SIM-kapToi

TenehoH Haxo[uT ece OCTYMHbIE CETU U MOXeET

3apeructpuposatsca He XKKUV1 tenegorHa nepegn

Ha3gaHueM oreparTopa Bbicee4ynBaeTcs (1)

{nepeBepHyTLI @0CKNUUaTeNbHbIN 3HAK)

BoiLunu na cTpost Moaynb yeunutens mowHoctT Z401
{PFO112B) n/vnn anTeHHbin kommyTatop S128
{O518A), koTopble creayer 3aMeHuTb.

TenethoH avikmoyvaeTca nocne seoga PIN-koga,
npy NonbiTKe Bbi30Ba, NPy pasrosope
Mpuyuna HeucnpasHocTY ~ NoabllieHHoe NoTpeb-

neHve TOKa monyns

Z401.YcTpansiercst 3ameHomn

ycunurens

BbicTpo pB3psixaeTcsa akkymynsTop,
€ ebIK/MOYEeHHOM COCTOSHUM TefnegoH noTpebnaer

10..15 MA

MOLWHOCTY

ﬂpwlea HEeNncnNpaBHoOCT™ — ycunutenb MowHoOCTN

Z401.

lNocTosaHHO oTOBpaxaeTcsa nNpoyecc 3apsagku
MpuunHa — KOppo3ua pasbema 3apsaaku.

Pepakuwsa sebipaxaeT 6naropapHocTe dvpme «Mo-
BunbHbIn MynbTU-cepsucy (www.mobilems.ru) 3a npe-
AOCTaBReHHbie CEePBUCHYIO [IOKYMEHTaUMIo » nepByeHb
Hanbonee pacrnpoCTPaHEeHHbIX HencnpasHocTew.

Moccapni

AFC — asTonopcTpoika yactoTel {AMNY)

AGC - APY
ANA — aHanorosbin
ANT — aHTeHHa

Antenna interface — aHTeHHbIN UHTepdhenc
Antenna switch — aHTeHHbIn kommyTaTop (AK])

BAND — gnanason

BAND-SEL - sbibop avanasoHa
BATT — akkymynatopHas batapes
BUZZER — 3BoHOK [rpomKoroeoputent Bbi3bIBHOrQ

curHana)

CHARGE-UP - 3apsin 6atapev

CLK (clock) ~ Ttakroaast {onopHast) 4actora

CPU — uenTtpanbHbii npoueccop (LMN)

Crystal — kBapueBbIn pe3oHaTop

CS (chip select) — abibop ycTponcTea (Mukpocxe-
Mbi)

DAC — uudppoananorosein npeocbpaszosatens {LIAlM)
DATA - paHHble

DCS — uvdposas coroBas cBA3b

EN {enable) — paapewuenve

EXT (external] — sBHewHun

FL — dpunbrp

FLASH EEPROM — 3nekTpu4ecky nepenporpammuy-—
pyemoe N3Y ¢ napannenbHbiM CTUPaHNEM
Freguency combiner — cunresatop 4actorel {CH)
GSM (Global Service Mobile) — Bcemupras cnyxba
mobunbHoOWM cBs3u (HaszBaHwe craHpapra)

IC — wnrerpanbras mukpocxema (VIMC)

IF — npomexyToynas yactora (M4)

IN ~ Bxog

IN (in-phase negative) — cuHdasHbin oTpyLaTenb-
HbIN

IP (in—-phase positive] — cuHdiasHbin nonoxurenb—
Hbi {MOAYNMPOBBHHBIN curHan)

IQ — cROXHbIN MOYNMPOBAHHLIA CUrHan, cofepXxa-—
wmn cuHdhasnyto (1) v keapparyphyto (@) cocrasna-
1oLme

Keypad — knasuatypa

LCD - XXKW

LIGHT — noacresTka

LOG {logic, logical) — undposasn {nornyeckas) VIMC,
nor. ypoBeHb

MIC — mukpodioH

MIX — cmecuTenb

Multi-module — mMHorogyHkUMOHaNLHLIR MOAYRL
{kopek])

MX — mynbTMNABKCOP

OFF — Bbiknto4eHune

ON - Bkntouenve

OP {operation) — ynpasnexune, peXxvm paboTtsi

OUT — Bbixof, BbIXOHOW



OcHosHble KOMoHeHTL TenegoHa Siemens C-35 v npossnenvie vx HevcnpasHocTed

Howmep KomnoHeHT NponaBneHne HeMcNpPaBHOCTH
1 KoHTaKT aHTeHHbI
2 MMC ynpaBneHnua nutanmem npuemo-nepefatymka | OtcyTcTByeT nepepaya
3 Ycunutens MOWHOCTW paagvocurHana OTcyTCTBYET Nepeaaya, He HaxoAuT ceTb
4 'YH nepepatuymka He HaxoauT ceTb
5 Keapuesbiit pesoHaTtop 13 My OTCyTCTBYET HANPSXXEHNE NMUTaHWsS
6 Perynupytowmii TpaHaucTop ctabunuaartopa
7 [VH npuemhka He HaxoauT ceTb
8 Punerp MY A
9 CuHTe3aTtop YacToThl
10 Mogyne nutanus umgpoBoi YacTi OTcyTCTBYET HANPSXXEHNE MMTaHNS
OTcyTCTBYET HaNPSXXEHNE NMMTaHWS, HE HAaXOAWUT CeTb, OTCYTCTBYeT
1 Mpoueccop
n3obpaxeHne Ha XXK-aucnnee, He onoanaeT SIM-kapTy
12 MNepesanuceiBaemoe N3Y
OTCyTCTBYET HANPSXXEHNE NMUTaHWS, He HAXOAMT CeTb
13 o3y
14 Btopow mecTHbin NYH He HaxoanT ceTb
15 KBapueBbii pe3oraTop Ha 32,768 kl'y
— Het curHana, He HaxoaMT CeTb, HENb3s NO3BOHUTL
16 WHTepdenc pagrmocurHana
17 MHe3no SIM-kapTs fnoxoit KOHTaKT NPUBOAMT K NosiBNeHUI0 coobuieHns «BcraBbTe
KapTy»
18 Tpariauctop qu, He paGoTtaet cuctema GSMS00 (900 MI'y)
19 PapunoyactoTHbii hunbTp
Papuoua 7
20 AUO0ACTOTHEIM PUNLTD He paGotaet cuctema GSM1800 (1800 M)
21 TpaHancTop YBY
22 AHTEHHbBIN KOMMYTaTOp He HaxoawuT ceTb
Cxema ynpaBnenus nepeknioyeHWem 4acToTb
23 npuemalnepenady He HaxoauT ceTb, BbIKNIOYAETCA Npu Nepeaaye
3BOHOK (3NeKTpoakycTudeckuin npeobpasoBaTent
24 BbI3bIBHOTO CMrHana) He asoHuT
25 Uutepdenc XK fnoxoi KOHTaKT NPUBOAUT K OTCYTCTBMI0 M306paxeHnst
26 MHe310 MMKpOdoHa MnoxoW KOHTaKT NPUBOANT K OTCYTCTBMIO rONOCOBONO cUrHana npm
nepenave
27 CBeToanoa NoacBeTky KnaBueTypbl OTcyTcTBYeT NoACBeTKa Knagnarypb!
28 T'HEe300 HaywIHWKa OTcyTCcTBYEeT ronocoBon curHan npu Npueme

PAC (power access) — AocTyn K nuTanuio
PLL - das3osas aBronoacrporka
(DAMNY)

Power Amplifier (PA) — ycunutenb mowHocTu
(YMPY4])

Power changeover switch — nepexsntouenve nuranva
Power control — ynpasneHve nutaHnem

Power supply module — moayne koHTponnepa nura-
Hug (YY)

PWR (power) — nutanve

OGN (quadrature negative) — KBagpaTypHbIA OTpU-
LaTenbHbIN

QP (quadrature positive) — kBagpaTypHbIN NOROXW-
TenbHbiA

RAMP — nunoobpasHbid cyurHan

RD (read) — ytenve

RESET (RST) - c6poc

RF — pagvocurnan

RFC — pagvouacTtoTta

RX — npvem

RX PATH — mapilupyT npvHumMaeMoro cur{ana
RX/TX PATH ~ mapwpyT npuHvMaemMoro/ nepepa-
BAeMoOro curnana

RXON -~ okHo npviemMa

4acToThbi

SAMPLE —Bbibopka cvrnana, aranoH, obpasey
SCLK ~ wwuHa cuHxpoHusaumv

SDAT - nocnepnoBaTtenbHaa tWMHA QaHHbIX

SIM  — cnyXebHbin uUHTepcdalCHbIN MOAYNb
(SIM-kaprTa)

Speaker — rpomkoroaopvrens

SRAM - ctatuyeckoe O3Y

STR — cuHxpoHu3auua npvema/ nepefayn

SYN (synthesizer) — cuHTesatop (B paHHoOM cny4ae,
UUKANYECKUI peXvim paboTbl paguoTpaKkTa, npeatue-
CTBYIOLMIA NpUeMy unu nepeaase)

TD — 3apgepxka

TMS — komMyTauua ¢ BpeMeHHbIM pasfeneHnem
TX — nepepada

TX PATH — mapipyT nepepaBaeMoro curHana
TXON — okHO nepepauv

V — Henpshkenue (Nuranua)

VCO — reHeparop, ynpaanaembli HanpsaxeHuem
(FyH)

VIBER - Bubpatop

VLOG - HanpsxeHve nutanus uvdposoin VIMC
VX0 — kaapueBbin redHepaTop

WATCHDOG — camokoHTponb

WR (write) — 3anucb



OBPABOTKA BY4-CUTHANA U POPMUPOBAHME
CUTHANOB CEPBOYNPABJIEHMSA
B NPOUIPLIBATENIAX KOMMNAKT-AANCKOB (uactb 2)

(Mpoponxenne. Havano e P3T N6, 2003 r.)

IOpuit ABpamenxo (r. Kues, Ycpauha)

Ot cxem ycunenna BY-currnana, hopmuposaHus
CUrHanoB ownbkn n ka4ectTsa (hokycupoBky, onbKu
OTCNEXNBAHNA AOPOXKYN, PACCMOTPEHHbLIX B Nepeoi
4aCTy CTaTby, NEPEXOAUM K paCCMOTPEHUIO CXEM 06—
HapyxeHus 1eheKToB MOBEPXHOCTYU ANCKA, PEryMpoBKY
MOLLHOCTY M3MNy4eHWA, a TakXe cepsBocucTem okycu—
POBKY 1 TPEKUHrA.

Cxema chopmupossHus curnana DEFECT

Cxema npegHasHadyeHa ansa o6HapyxeHusa aedpextoa
Ha 3epKanbHOW NOAepXHOCTW, T.e. MeXAy AOPOXKaMu
3anucun komnakT-avcka. ViHaepTupylowmia axof yewnu—
Tens curiana DEFECT nogknioyer k Belaogy 31 (umeetca
aHyTpeHHee coevHeHWe HYepes pesucTop, cMm. puc. 1).
Mocne ycuneHus, u3 BbICOKO4YaCTOTHOrO cvrHana ¢ no-
MOLLBIO apeMA3afalwnx Lenen ¢ 6onsLLLoR 1 Manon no-—
CTOAHHOW apemeHun abigenaTca ornbaowume (pue. 7).
Lienk c 60MbLL0A NOCTOAHHON apEMEHW yepXuaaeT 3Ha—
4YEeHWe curHana, cooTaeTcTaylLuee HenoapexnaeHHomMy
Yy4acTKy 3epKaribHON NoaepxHOCTV AMCKa, NpealLecTao—
aaallemy gegexTy. Liens ¢ Manoi noctoaHHon apeMeHu
pearvpyeT Ha gefekT, ecnv ero NPoACcAXUTENbHOCTb
6onee 0,1 mc. CurHan c abixoga 3TOW Lieny, Npoviasa aHe—
LLHWA KOHaeHcaTop, augepeHUnpyeTca, U3 Hero uc-
Kno4BeTcA noctofHHan coctaanawwan. 06a curHana
CpaaHnaaloTCA KOMNapaTopoM, abIXOQHOW CUrHan KoTo-
poro npeacrtaanaet co6o# curnan owmbkm DEFECT
(pvc. 8). OQedbexTy Ha 3epkanbHon noaepxHoct CD 6y-
[ET COOTAeTCTaoaBTh abICOKMIA ypoaeHb Ha abixoae KOM—
naparopa.

Cxema ¢popmuposanns curnana MIRROR

Mo 3Ha4eHVI0 abIXOAHOMO YPOaHA 3TON CXEMbI MUKPO—
KOHTpONNep onpenensieT, r4e HaXOQUTCA CUUTblaalLwee
NATHO — Ha AOPOXKE 3anUCY WN Ha 3epKanbHol Noaepx—
HoCTV Mexay aopoxkamu. HeobxognmocTb Takon uHgop—
MaLuMu a03HVKaeT U3—-3a TOro, YTO CepaocUcTEMa OTcne—
XVaaHUA AOPOXKN 3aNvCy MOXET yAepXunaaTb Nyd TOHHO
MexXgy gopoxkamu sanucuv. Ytobel He ao3Hukna nogob-
HafA cuTyauus, cxema thopmupoaaHua curdana MIRROR
Ha OCHOAaHWN pa3mMaxa ablCoKO4acTOTHOro curHana
onpegenaeT MECTONONOXEHWE CHUTLIAAIOLWEro NATHA.
OnpepeneHvie ocHoaaHo Ha TOM hakTe, 4TO Npu crnefo-
aaHuW flyua TOYHO MO AOpOoXKe 3anucu paamax RF—cur-
Hana MakcumarnbHbeIR, 8 NpY CNefoaaHnn ny4a Mexay Ao-
poxkamu 3anucy paamax RF-curnana mmeumMansHbIA,
Hanu4une «ablicokoro» ypoaHa Ha Bbixoge KomnapaTtopa
cvrHana MIRROR 6ynet cavpetenncraoaaTte 0 HAXoXAe—
HWW Ny4a Ha 3epKanbHOW NOAEPXHOCTU, HarM4me KHN3KOo-
ro» ypoBHA ByAeT 03Ha4aTh, HTO CHATHIAAIOLWEE MATHO cne—
gyeT no gopoxke 3anucw. Mepenagsl ypoaHs Ha abixoge
[AHHOW CXeMbl COAMECTHO C abIXOAHbIM CUrHaNoM KOM-—
napatopa TZC 6yayT Ucnonb3oaaThCcn i NOAcHeTa Ko—

NV4EeCcTBB JOPOXEK NPV JOCTyNe K Heobxoaumomy gpar—
MEeHTY nporpammbl B pexume «lloucky. «Beicokuiay ypo—
BeHb Ha Bbixoge xomnapatopa MIRROR coemecTHO co
cnyxe6Hon nHdopmMalmen coobLiaT MUKPOKOHTpoRnepy
O BbIXOAE Ny4a Ha BLIBOQHYIO AOPOXKY, T.6. 06 OKOHYaHW
3anucanHoi Ha CD nporpammel. Cxema, npegcraaneq—
HaA Ha pvc. 9, ocywiecTanaeT abiaenerHne n yaepxanve
orvbawen nukoaslix aHadeHnin RF—curHana v ero HU3-
KO4aCTOTHYIO COCTEanALLyl0 Nocne ero ycunexuvs. Bei—
pnenenvie nukoa RF—curiana abiNONHAETCA © NOCTOAHHON
apemenw, cootaeTcrayiowes Jactore 30 «I'uy. [nA abige—
neHwnna v yaepxaHua H4Y-cocTaanaoLwen NocToaHHan ape—
MEHW JOMXHA COOTaeTCTaoaaTh 4acToTe (hnyKTyaLmnn,
abl33aHHbLIX HEPAAHOMEPHOCTBID CKOPOCTU apatleHun
KomnaxkT-aucka. BeigenerHble cyurHansl orvBarnoLumx nu—
KoabIx aHa4eHun RF—-curHana v HY—octaanawwen c abl—
X0[a CXeMbl ablAefieHnsa NMKoaoro U oNOpHOro ypoaHewn
nopalTcA Ha audidepeHUmnaneHbia younutens. [pu cpaa-
HEHVM abIXOOHOr0 CUrHana younuTens, NpeacTaansaoLwe—
ro cobon ornbaiowyio J ¢ curHanom K, MmakcumanbHbIf
ypoaeHb KOTOpOro coctaanseT 2/3 oT ypoaHs, NonyyeH-
HOro a cxame ¢ 60MbLLOA NOCTOAHHON apemMeHn, hopMn—
pyetca cursan MIRROR. 3toT curHan nogaetca Ha abl-
aon 22 mukpocxembl. BpemeHHble gnarpaMmel paboTsl
cxembi hopmupoaanua cvrdana MIRROR npepcTaaneb
Ha puc. 10.

Cxema aBromMaru4yeckoro ynpaaneHus

MOLYHOCTbIO N1a3€PHOI0 N3ny4eHns

PabBounin ToK, Npy KOTOPOM a03MOXHO cTabunbHoe
V3ny4eHne nasepHbIX AWORO0AE, NEXUT a npepenax
30..100 mA. OTkNoHEeHWA OT aennymHbl HOMWUHANLHOO
pabo4ero Toka y KOHKPETHO a3AToro AMoAa He AOMXHb!
6biTb 6onee + 6..8%. bonbLuve OTKNOHEeHWA MOryT Nprao—
AnTb K KonebaHnAM MOLIHOCTW, 4TO, 8 Cackd oYepeab, CKa—

Komnaparop
curHana
Defect

YOEPXAHUA 3HAYESHWUA
curdana pedexra
cs « "oBepxHocTH

Puc. 7. Cxema ¢popmmpoBanus curtana DEFECT
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Puc. 9. Cxema ¢hopmupoaanus curHena MIRROR
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Puc. 10. BpemenHbie gnarpammbl paboTel cxems! chopmupoaarns curtene MIRROR

XETCA Ha HeCcTabUNbHOCTW CUHUTBLIBAKOLLEro NATHA, NpU-—
BogALen K c60aM Npy CHUTLIBAHWUW JaHHbIX WY pa3o-—
rPEBaAHUIO KpUCTaNNa, YTO MOXET NOCIYXUTb NPUHNHON
BbIXxofa U3 cTpoA nasepHoro guoga. Ontnydeckan mMow—
HOCTb VIMEET OTpPULIATENBHYID TEMMNEPATYPHYIO 3aBUCU—
MOCTb, 4T0 NPUBENO K Heo6X0aNMOCTU UCMOMNb30BaTb cne—
LManbHyl0 CXeMy BBTOMATUHECKOI0 yNPaBneHNA MOLLHO—

CTbl0 nasepHoro vany4exus ~ APC (unn ALPC). Ontnyec—
Kasi MOLLHOCTb KOHTPONWPYETCA MOHUTOP—(hoTOAMOA0M
(puc. 11) v noppepxuBaeTcA Ha NOCTOAHHOM YPOBHE CXe—
mMo# Automatic Laser Power Control.

JlazepHbIn guoa BKAOYAETCA B UeNnb KONnekTopa
BHELLHEr0 TPaH3uUCTopa, UMEILLEro 06bi4HO CTPYKTYpY
p—n-p. 3TOT TPAH3UCTOP HA3LIBAIOT APaNBepOM nasep-—



Horo guopa, n ero 6a3a NogknYeHa K BbIx0dy CXEMbl
APC. Mpu yBenuyexnn paboyerc Toka nasepHoro avo-
na byfeT yBenu4MBaTbCA MHTEHCUBHOCTL €ro U3nyye—
HWA, B pe3ynbTaTe 4ero yBenuunTCA TOK Yepes MOoHW-—
Top-ghoToguog. [NoBbilieHMe NOTeHUMana Ha BhiIxoge
cxembl APC - BbiBog 33 ~ npuBeaeT K yMEHbLLEHUIO
KONNeKTOpHOro Toka TpaHauctopa. BeiBog 34, k koTo-
pOMY NOAKAKYEH MOHMTOP—(BOTOAVOR, ABMAETCHA BXO—
pom cxembl APC.

Cxema cphopmupoBaHuns

cpegHe# ToOHYKN HanpsXXeHnsa NUTaHna

Cxema vcnonb3yeTca nNpv NpUMEHEHUN B annBpBTe
OHONOMAPHOro UCTo4YHUKA nNuTaHua (puc. 12). Ha ee
Bbixoge — BbiBoae 48 - diopMupyeTca HanpaxeHue,
paBHOe NOMOBWHE HaNPAXEHUA UCTOYHWUKB NUTaHusA.
MakcuManbHbit TOK NOTpeBneHna CXeMbl HE [ONXEeH
npesbiWwaTe 5 MA. Mpu NpyUMeHEHWY gBYNONAPHOro NU-—
TaHvA BbIBOA 48 nogknodaeTcs K 3emney.

CepBocuictema ¢hokycupoBKM

Heobx0gMMo HaNOMHWTL, 4TO HA3HA4YEHWE CEepBoOCU-
CTEMbl 8BTOMATUHECKON (BOKYCUPOBKYW 3aKAO4aeTcA B
NoAaepXaHUM ONTUMaNEHON hOKYCUPOBKA CHUTLIBAKOLLE—
ro NATHa Ha noeepxHocTn CD npw Bocnpounasegequy. [ns
peLLeHns 3To 3afa4v CepBOCUCTEMB U3 CUrHana owne—
K1 (hoKyCUpPOBKX (hopMupyeT CUrHBN ynpasrnersns KaTyLl-
Ko gokycuposku. MNog Bo3gercTBUEM 3TOro curHana
NPOVCXOANT U3MEHEHWE PacCTOAHWA MeXay MH30MA dho-
Kycupylowiero o6bektmea ¥ KOMNAKT—ANCKOM, H4eM W 10C—
TUraeTcA POKYCUpPOBKa CHUTHLIBAIOLWEro NATHA Ha No—
BEPXHOCTW BpaLLawuieroca gucka. ObbiyHO curHan owmvt—~
K1 (hOKYCUPOBKW, KOTOpLIA nogaeTca Ha BeiBog 2 (FE),
NpuxoavT Ha BXOAQ CXEMbi (Ha30BOM KOMNEHTALWM Yepes
BHyTpeHHu# peauctop 68 kOm. OgHako, B cnyyae o6Ha-
py>XeHusa gedexTa NoBepxHOCTY A1cKa, N0 KOMaHae MUK—
pokoHTponnepa 3ambikaetca ko4 DFCT. Curnan owinbxku
npu obHapyxeHun negekTa Byner NpuxoguTb Ha BXOR
cxemMbl HB30BON KoMneHcauuy vepe3 PHY, o6pasosaH-
Hbi BHYTpeHHUM pesnctopomM 100 kOM 1 BHELWHUM KoH-
AeHcaTopoM, noaknyeHHbIM K BoiBogy 3 (FDFCT). Ecnu
npepoTBpaLenve BIvaAHUS aeexToB NPOrpaMMHO He
NpegycMaTpUBaEeTCA, TO KOHAEHCATOP K BeiBody 3 He noa-—
KMo4BeTcA. 3aMblkaHvem knoda FS4 akTueuanpyerca
cepeocucTemMa gokycupoeku. RC-uernoyka, nogkioyeH—
Hana K BbiBoay 4 (FGD), ocna6naeTt ypoBeHb BY-cocTae-
nAwwen curHana. KOHneHcaTop, nogKNK4YeHHbIA K BbiIBO—
oy 5 (FLB), 3agBeT NocToAHHYI0 BPEMEHW NN NOBLILLEHUS
ypoBHs HH—-cocTaenalowen B peXvMe HopmManbHoro Boc—
npoviaseneHua (pedexTsl oTcyTcTBYIOT). Pasmax curHana
B pexume «Mlouvck hokycan, onpegensiowmi LWnMpuHy no—
nocbl 3axXBaTa cepBOCUCTEMBI, NPU HOMWHanax, ykasaH—
HiIx HA cxeme (puc. 13], cocTaensaeT £ 1,1 B. Paamax cur—
Hana onpegensaeTcs BEAVYUHOA CONPOTUBIIEHUA PE3NC—
Topa RS, ogHako HOMWHAN 3TOro Xe peavcTopa BAUAET Ha
war No3vULIMOHUPOBaHUA ONTUYecKoro BNoKB 1 Ha WpKu—
HY CKa4kKoB NWH3bI poKycupylouero obbexkTea enepen,/
HB3ag. Ha wHeepTupyowem Bxoge komnapaTtopa FZC Be—
AnYmnHa HanpskeHwa cocTaensaeT 15% oT paaHocn V, —
—V.. BbixogHo# ycuneHHtbin curHen owunbkn FE_D nopa-
eTcA Ha BbIBOA 6, KOTOpbi coeanHeH c BXOAOM panBepa
tpoxycHon KaTywku. [MogcTpoedHbiM peancTopom R2
yCcTaHaBNMBaeTcA pasMax 3Toro curHana. [1Ba uctodHunka
TOKa, BHYTPeHHWA peanctop HoMmuHanom 50 kOwm, BHe-
LWH1 KoHaeHcaTop C6 v ynpaenAeMble KOMaHgaMn MUK—

10MKIH

Puc. 12. Cxema chopmupoearHna cpeaHest To4ku
HaNpAXeHUs NUTaHus

poxoHTponnepa kmo4n FS1 v FS2 dopmupyitoT Harpsxe-
HWEe, yNpaBnaloLee KaTyLLKOA Npu novucke ghokycupoBKy.

CepBocycTeMbl oTcneXxnsaHva JOPOXKA 3anncu

¥ NO3ULNOHNPOBaHNA ONTUHECKOro 6oKe

HasHa4eHue cepBOCUCTEMbI OTCNEXVUBAHUS AOPOXKM
3anucu 3akniyaeTca B o6ecneyeHnn NPoXoxXaeHus cHn—-
ThIBAIOLLEro NATHA TOYHO NO LIEHTPY A0POXKY 3anucy. 310
gocTuraeTca NyTem popMupoBaHia n3 6a30Boro curHa—
na owmbkun TE, curHana yripaBneHua KaTyLLKON oTCReXu—
BaHVA OPOXKW 3anucu. HasHavyeHne cepBOCUCTEMb!
ynpasneHus ABUraTenem no3vLMoOHNPOBaHUs ONTUHECKOro
6noka 3aKn4aeTca B (popMUpOBaHUN CUrHANO0B, NoJ BO3—
AencTBUEM KOTOPLIX NPOUCXOANUT NEPEMELLIEHNE DNTUYEC—
koro 6nokB B npegenax uHhopmMaumoHHo# 3oHbl CD. Ta—
KM 06pa3om, BeECb NpOUECC OTCNEXNBBHUA AOPOXKN
3anucK cknagblBaeTcA N3 ABYX COCTaBMAILMX, NepBan
13 KOTOpbIX OCYLLECTBAET HeNpepbIBHOE OTCReXuBaHne
LOPOXKW 3aMUCK — CEPBOCUCTEMA OTCNEXUBAHUA [OPOX—
ku 3anucu. OgHako KonM4ecTBO [OPOXEK, Nonafanwmx B
AVanascH 3axeaTa NuH3bl 06bexTUBB, HeBenuko. o Mepe
yBenuuenua paguyca CD Bo3HukaeT HeobxoanmMocTb
CKauykoM NepemMecTUTb onTyuHeckuid Bnok, 4Tobel cnegylo—
LEE KONVYEecTBO JOPOXEK NONano B AMana3oH 3axsara
nuH3bl B pexvmax «BocnponssegeHve no nporpammes,
«Bocnpouaeenenve B Npon3BobHOA nocnefoBaTensHo—~
cTuy, «0630p guckay v T.N. HeobxoanMo NoABECTU OfTU—
4Yeckui 6ok K 3agaHHoMy (hparMeHTy sanncy. 3Ty 3apa—
4y peluaeT BTOpas COCTaBAaloLwan — cepBocucTemMa no-
3ViUMoHMpoBaHVA onTuydeckoro 6noka. B ceaau ¢ Tem, 4To
paboTa gByx cepBOCMCTEM TECHO B3auUMOCBA3aHa, Le-
necoobpasHo paccMaTpuBaTb WX NPUHUMN AEACTBUA Na—
pannensHo.

KpaTko octaHoBuMcA Ha oBmx 3apaydax, KoTopbie
NpULLNOCE pellaTb CneyvanucTamM Npu NpoeKkTUpoBaHnun
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Puc. 13. Cepsocucteme eBTOMaTUYECKON (hOKYCUPOBKM

Takux ycTponcTa. basoabih curnan owmvbku TE, npen-
cTaanawoumn coboit pa3HOCTb cUrHanoa ot oToaeTek—
Topoa F v E, 3aHMMaeT gocTaTo4Ho LWMpokuin auanasoH
YacToT. [inA ynpaanenvis NCNonHUTENbHbIM MexaHU3MoM
HeobxoAM TOMbKO CUrHar, pacnonoXeHHbIN 8 HU3KOo—
4acTOTHOM 4acTW 3TOro ananasoHa. 3TOT HU3KO4acToT—
HbIA curHan v oTunbTpoabiaaeTcA U3 acen nonocb! 6a—
30aoro curHana. Ha komnakT-gucka MoryT 6biTb gadek—
Tbl @ anfe LapanvH, 3arpA3HeHsns v T.4., Npyaogaune K
cboAM npu aocnpousaeneHnn, caasaHHbIM ¢ noTeped
[OPOXkY 3ammcK. Takoe AaneHve HegonNycTUMO U JOMX—
HO BbITb ycTpaHeHo. [edekTbl yCTpaHAOTCA 38 c4eT Noa-
KNioYeHna unbTpa Ha NyTWU curHana ownbkn. KomaHgy
aKio4eHVa HunbTpa gaeT MUKpPokoHTponnep. [Mpuvem
aocnpousaeneHve N-ro konuyecTaa QOPOXEK 3aNuUCK,
KOTOPOE MOXET 3axaaTuTb NMMH3a 0BbekTnaa, 3a pexum
«HopMarnbHOro» aocnponsaegeHya (QedexTbl oTCyTCcTay—
0T). B TakoM pexvime cUrHan ynpaanaHua KaTyLwKon
OTCNEeXnaaHnA QopoXkW 3annucu cdopMupoaaH na
HU3KO4acTOTHOM YacTu cUrHana owmnbku, 3ToT curHan
ynpaanexHun 3aTeM yCUnuaaeTcAa ¢ OnpefeneHHbIM Ko—
adhhuumeHToM younenus (pexum «Hopman) n nopaeTca
Ha axof MWUKpPOCXEMbI, HENOCPEeACTaeHHO ynpaanaioLwen
xaTywkon. Kak angHo na npyMepa, peanviaaumnn pexvmMa
«HOpManbHOro» aocnpovsaeneHus goaonbHo npocta. Ho
a pexvume «HopMarnbHOro» accnpousaeneHns HacTyna—
eT TaKko MOMEHT, Korga cregyloulan cepvsa QOpoXeK Ha—
4YMHAeT abIxoAUTb N3 aMana3oHa 3axeaTta. B atom cny-
4ae MUKPOKOHTPOMNNEep QOMKEH OTAATb KOMaHZy Ha cKay—
xoobpasHoe nepemeuleHne ontuyeckoro 6noka anepeg.
CepaocucTtemMa no3vumonnpoaaHus ontudeckoro 6roka
[OMXHa cthopMUpoaaTb COOTAETCTaYIOLWUIA UMNYNbLC,
ynpaanaounin gavratenem, acneactave 4yero ontuyec—
ki 6riok cgenaet nepemeuleHne Ha war anepeg. Cep-
ao0CUCTEMON OTCMEXWaaHWA [OPOXKW 3annucK, kpome
«HOpPMAanbLHOro» pexvMa aocnpousaeneHnn, Takxe Qon-
XHa 6bITb NpeaycMOTpeHa peann3auuna pexnuma «ckay—

c5 + _c6
0,01mk I 4 7mk

xa» 4epas 1 vwnmn 10 gopoxexk. [Nocne atoro actynnenvs
aepHeMCSl K KOHKpPEeTHbIM CepaocucTemaMm, acTpOeHHbIM
a mukpocxemy CXA1782.

Bazoabin curHan olvBKW OTCNEXWMAaHUA AOPOXKN 38—
nucy TE nogaeTtca Ha ablaogbl 44 (TEl) — axog cepaocuc—
TEM OTCMEXWaaHUA [OPOXKW 3aMUCU 1 NO3ULIMOHVpoaa—
HWA onTu4deckoro 6noka, 45 (ATSC) — axog cxembl (AHTW-
wiok» n 46 (TZC) — axop ogHOMMEHHOrO KOMMapaTopa
(puc. 14). Ha abixoge komnapaTopa hopmypyeTca nape—
nag ypoaHsa npu Nepece4eHn OCHOaHOro fy4a oceson
nvHUKM gopoxku sanncy. CocToAHve abixoga KomnapaTopa
cuuTbldaeTcA u3 peructpa paHHbix AT unn noctynaet ¢
abiaoga SENS » nocTonaHHO KOHTPOMVPYETCA MUKPOKOHT—
pornepoM. AHann3npya cocToAHVe abixoda, Npoueccop
CYCTEMbI YNpaarneHys oTAaeT KOMaHAbI Ha akniuYyeHne/ oT—
KIKOHEHWEe CepancUCTEMbI OTCMEXWNAaHUA [OPOXKU 3amm—
cw. Curnan TZC coamecTHo ¢ curdanom MIRR vicnonbay-
eTca AiiA nofcyeTa KonuyecTaa NOPOXeK 3anucu.

B pexwvme HopManbHOro aocnpousaegeHun curHan TE
NocTynaeT Ha axof Cxembl (Ha30a0i KOMNeHcaumn Yepes
ko4 DFCT. B cnyqae o6HapyXeHua fgedexta MUKpOKOH—
Tponnep NepeknioYaeT KoY 8 HXHee No CXeMe Nonoxe—
HVie, Y curHan nogaeTcA Yepes PHY, obpa3oaaHHbIN aHyT-
PEHHUM PE3UCTOPOM W aHELWHWUM KOHAeHCaTopoM, nog-
KIM04aHHbIM K abiaogy 47 (TDFCT). Kmiou TM1 cnyxut gna
akTMansauuuv cepaocuctem. lNMonoxexnue knio4da TG1
onpegensieT ypoaeHb yoUneHnsa — HopMa,/ablcokuid. KoH—
aeHcaTop, NoakYeHHbI K ablaogam 3 (TGU) n 10 (TG2),
3afaeT NOCTOAHHYIO apeMeHN, YMeHbLIaKLWYIO younenne
BY-komnoHeHToa Npy 3aMbikaHun knioda TG2.

ConpoTuaneHne aHelHEero pe3nucTopa, NogKloyYeH—
HOro k ablaogy 11, onpegenneT aepxHIOID YacTOTY CXeMbl
tha30a0i KOMNEHCALNW CUCTEMbI OTCNEXVAAHWA 4OPOX—
kv 3armmcu. [Npy HomuHane peauctopa 510 kOwm 3Ha4ve-
HWe YacToTbl cocTaanseT 1,2 kl'u. AkTvansauma npouec—
Ca OTCNexnaaHua OOpOoXKW 3anucy Ha4umHaeTcA nocne
yCTaHOaNneHWs Ha abixode CXemMbl (hOpMUPOaaHna cur-
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Puc. 14. CepsocucTembi 0TCIEXMBaHNS AOPOXKYN 3BMUCYH 1 NO3NLMOHNPOBAHWS ONMTU4ECKOro 61oka

Hana FOK «BblCOKOro» ypoaHa u ctapta gauratens Bpa-—
LLIEHVA KOMNaKT-AncKa. B MoMeHT, korpa Ha abIxofe cxe—
Mbl MIRR noaButcA «HW3KWA» ypoaeHb, CBUaeTenbCTay—
I0LLMIA O HAXOXAEHUN OCHOBHOIO Jly4a TOYHO Ha OOPOXKE
38NMcK, KOMaHAoN MUKPOKOHTPOANepa pasoMKHETCA
kmoy TM1.

Ona peanvaaunm pexuma Search, npu koTopom o6ec-
neymBaeTcs QOCTYN K HyXHOMY ddparMeHTy NporpamMmsi,
ncnonbayloTca kmoum TM3 n TM4. TNpn HaxaTum KHOMKK
Search, KOMaHAON MUKPOKOHTPONNEPa 3aMbIKAETCA KITHOY
TM1, 4To NpUacANT K OTKIIDYEHWIO CXeMbl (ha30BoON KOM—
nexrcaumn. OgHoBpeMEHHO, B 3@BUCUMOCTU OT abibpaH-—
HOro Hanpaanexua anepen/ Ha3af, KpaTkoapeMeHHo 3a—
MblKaeTca oguH 13 kmoyen, TM3 nnv TM4. MNpu atom «
nHBepTupylowemy Bxody OY1 BygeT npunoxeH «yckopa-
1OWWAY MNyAbLC. BenuyinHy BbIXOOHOMO HANPSXEHUs, Npu—
KNagblIBaemMoro K KaTyLLKe 0TCAEXUBaHWA [LOPOXKM 3anv—
CW, onpegensieT TOK NOAKII4YaeMOro NCTOYHUKA U 3HaYe—
HWe conpoTuanenwa peavncTopa Homubanom 100 kOwm Ha
Bolaoge 12. B cBs3mn ¢ Tem, 4T0 y3en «anH3a hoKkycupyo-
Lwero obbekTnaa/ kaTywkay obnafgaeT MHEpPUMOHHOCTEIO,
nocne pasambIkaHWs KIoYa, T.6. NOCNE CHATWA (YCKOpSA-
LLero» uMnynbca, 3aMkHeTca KNy TM7. YnpasnseT 3Tum
KMIOYOM cxema HOpMUPOBAEHUS KOMaHfbl NOATOPMaXu—
aanwvs. [pw 3ambikanuy TM7 K wHBEPTUPYIOLLEMY axoay
0OY1 4epes BHyTpeHHuir peanctop 90 kOm 6ypet npuno-
XEH (NOATOPMAaXMBAaLMAY UMNYALC, NpefoTBpaLLal-
LLMA [BVXXKEHVE y3Na «NNH3a,/ KaTyLwwiKay no uhepuvv. [nn-
TeAbLHOCTb 060MX UMNYNbLCOB COCTaBNAET NOpAAKa
300 wmkc. Takum 06pa3om NPONCXOAUT CKa4oK (NpbIXOK)
ny4a Ha COCEfHIO AOPOXKy 3anvcu. [lanee 3aMbikaeTcs

kmo4 TM1, v curHan owmbkun TE nocTynaeT Ha axog cep-
BocucTem. Takum obpa3oM, cepuen UMNYNLCOB (YCKo-
peHve/nogTopMaxXuBaHne» MOXHO NocnefoBaTenbHo
BbINOMHUTE CKaYKWN YEPE3 HECKONBKO AOPOXEeK, Haxoasn—
LMXCA @ aMana3oHe 3axaaTta NUH3bl 06bexkTuaa. [anea
BygdeT aK/lHYeHa cUCTEMA NO3ULIMOHVPOBaHUA ONTUYec—
xoro 6noka, kKoTopan NEPEMECTUT ero Ha OAVH LLIar a HyX—
Hom Hanpaanenun. Cxema dopMnpoBaHMA CUrHana
NOATOPMAXVAaaHWA Takxe obecneqmsBaeT ¢MArKoe» BKIO—
4YeHVe CepBOCUCTEMBI, KOrAa onTudecku Bnok nepeme—
LLIaeTCA ckavkamy No paguycy avcka. Ha ocHoaaHwu Toro,
470 haz30BLIA cABUr Mexay ornGatowen RF-curHana v
cvrHanom TE coctaanset 180°, aknio4eHNeM 310 CXeMbI
OTCEKAETCA HEeHyXHasA YacTb curHana owmnbku TE. Cxema
nogTopMaxveaHua ByaeT BKAKOHEHa U NpY aKTUBMU3aLMK
CepaocucCTEMb! OTCNEXMBAHWUA [JOPOXKW 3aM1CK, T.K. U3—
3a akcueHTpucuteta CD Heobxognmo NnaaHoe BKNOYe—
Hue cepBocucTeMbl. [lepemellieHne onTuseckoro 6noka
Bnepeqn,/ Ha3ag OCYLLIECTBNAETCA 38 CHET 3aMbIKaHWA KIo—
yen TMS n TMB. Npun 3TOM K aBUraTenio Npueoaa onTu-
yeckoro 6noka (Sled motor) npuknagbiaaeTca Hanpaxe—
HVEe, aenn4YnHa KOTOpOoro onpeaensieTcA TOKOM NOAKIIo—
4aEeMOro WCTOYHWKE W BEMUYUMHOWA COMPOTUBMEHUA
aHewHero peauctopa (120 kOm). BeixogHon ycuneHHbIA
curdan TA_O nopaeTtca Ha BbiBog 13, KOTOpbIA COeanHeH
C BXO[IOM gpanBepa UCMoNHUTENbHOro ycTponcTaa. Cur—~
Han ynpaaneHus asvraTenem npueofa ontu4eckoro 6no-
Ka cHUMaeTcs ¢ BbiBofa 16 v ganee nogaetca Ha BXxog
fpanhaepa gsuraTens.

MNpogonxeHve cneqyer.



YCTPOMUCTBO U PEMOHT MOHUTOPA PHILIPS 104S
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{OkonyvarHue. Havano B P3T Ne6, 2003 r.)

Cepre# Yrapos (Mocxkea)

B nepsowt wacty cTaTby 6bi1 pacCMOTPEH MCTOYHMK
MUTaHWs, CUCTEMA YNPABIEHUA 1 BUREOTPAKT MOHUTO—
pa B 3T1om yacty cTaTey onucaHa paboTta CUHXpPONpo-
Leccopa, CTPO4HON M KafpOBOM pa3BepToK, NPUBOAAT—
CH 3NeKTPU4ECKME PErYNVPOBKY MOHUTOPA U ero Tuno—
Bble HEUTNPABHOCTY.

Cunxponpoyeccop

CviHxponpoueccop NOcTpoeH Ha OCHOBE MUKPOCXe-—
mbl 7501 TunB TDA4857 (puc 4) Bce napameTpsl MUK—
pOCXEMbI perynupyoTca no undposon wuHe [2C (BoiBO-
obl 18, 19). B cocTaB MUKpocXemel BXOOAT:

- wHTepgec I,C;

. CcTabunn3aTop U UCTOYHUK ONOPHOI0 HANPSAXEHURA;

« BXOogHOW WHTEepdewc;

» [OPW3CHTANbLHAaA CexKuun;

- BepTuKansHas cekuws;

. redepatop napabons gnsa KoppekuMy UcKaxeHun
«BOCTOK-3anagy;

+ CXeMa OMHaMWN4ecKon POKYCUPOBKW;

« KOHTpOnnep NUTaHWA BLIXOOHOIO Kackaga CTpoY-—
HOW pa3BsepTKu,

+ CXEMa 3aLuTbl OT PEHTreHOBCKOro WU3My4YeHus;

+ BbIXOAHble JOPMUPOBATENN CTPOYHLIX U Kagpo-—
Boix CA

WnTepdenc 1°C npeobpasyeT undpoBsLie cUrHans
ynpasnexnun, noctynaowme ot MK (BeiBogbl 22, 23), B aHa-
NOroBbIE CUrHaMNbI PEMYIMPOBKU BCEX Y3/10B MUKPOCXEMBI.

BxogHon nHTeptenc HacTpoeH Kak gna paboTsl ©
curHanom ypoeHa TTJ1, Tak U ¢ KOMNO3UTHLIM CUHXPO-—
curHanom. Ha ero Bxog (BuiBog 15 mukpocxemsl 7501)
¢ BoiBoga 21 mukpocxemsl 7801 nocTynaldT cTpo4Hble
CW — curnan H-SYNC-0UT.

B cocTaB ropv3oHTansHoOM cekumn BXogaT [BE CXeEMb
DAIY, cxembl KOppEXLMM UCKaXEHWI W BbIXOOHOW Kackag.
Cxema DAY 1 cocTouT U3 ha30BOro KOMNApPaTopPa, BHELLI-
Hero hunsTpa Ha anemeHTax 2508, 2507, 3518, nogknio—
YyeHHoro K BoiBogy 26 mMukpocxemsl 7501, v reHepaTopa,
ynpasnsemoro Hanpsaxexvem (MYH). Hactota cBoGogHsIX
xonebanuni ['YH onpegensieTca onopHsIM HanpsXxeHuem,
thopmupyembiM genvTenem Ha peaucTtopax 3519, 3520,
BbIXOf KOTOPOro NofgKMioYeH K BblBogy 28 MUKpOCXeMbI
IC501, v emkocTsr KoHAeHeaTopa 2509, NoakIYeHHoro K
BoiBogy 29 mukpocxemsl 7501. C eoixoga 'YH curHan no-
cTynaet Ha cxemy PAIMY 2, koTopas hopMypyeT UMNYNLCHI
3anycka CTpo4HOon pa3BepTku. DUNLTPYIOLMA KOHOeHCa-
Top 2510 cxemsl PAIMYH 2 nogksodeH k Beisogy 30 MyKpo-
cxembl 7501, [Ona cyHXxpoHn3aumm a3 uMnNynscoB 3amnyc—
KB ¥ MMyNbCoB 06paTHOro Xoga CTPOYHON PasBEPTKU C
KonnekTopa TpaHavcTopa 7606 cHuwMaeTca curnan obpar-
HOW CBA3W W NofdaeTcA Ha BolBog 1 Mukpocxembl 7501.

C euixoga cxembl MATNY 2 nMvnynscbl 3anycka NocTy-
nalT Ha CXemMy KOpPpPeKUUY NcKaXeHuin Tuna «napannenc-
rpaMmy 1 «napabonay, a Cc ee Boixofa — Ha BbIXOOHOW Kac—
Kap ropv3oHTanbHoM cexkuun. ViMnynbCbl 3anycka cTpoy-—
HO# pa3BepTKN CHUMAIOTCA € BoiBoga 8 mukpocxemsl 7501

W NogalnTCcA Ha 3aTBop TpaHaucTopa 7605 — npeasapu-
TENLHOrO Kackafa CXeMbl CTPOYHOW pasBepTKuy.

BepTukansHasa cekuva cuHxponpoueccopa thopMu—
pyeT nunoobpasHblin curHan A yNpaBneHus BoIXOOHbLIM
Kxackafgom Kagposon passepTku. KagpoBble cyHXpoum-—
nynsckl (curdan V-SYNC-0UT) cHumaroTten ¢ BeiBoga 20
mukpocxeMsl 7801 n nocTynaloT Ha BXOR CXeMbl — Bbi—
Bog 14 mukpocxembl 7501, YacToTa cBobofHbIX Kone—
6aHuit reHepaTopa nunoo6pasHoro Hanpaxexva (MH)
onpegenseTca 3neMentamn 3547 n 2523, nogknioyYeH-
HelMu K BolBogam 23, 24 mukpocxemsl 7501, C Beixopa
IMH curnan noctynaeT Ha perynaTop pasmepa u cme-
Lwexnuna no Beptukanu. [anee nunoo6GpasHbi cUrHan no-
CTynaeT Ha CXemMy S—Koppekuuy, BbIXOOHOA yCUNUTENb.
C BotBogoB 12, 13 Mukpocxemsl 7501 cHuMaeTcs npo—
TUBOhA3HbLIN CUrHaN M NOCTYNAaeT Ha BbIXOQHOW Kackag
KappoBoW pa3sepTku — BeliBog 2, 3 Mukpocxemst 7401,

"eHepaTop napa6onst (BHYTpu Mukpocxemsl 7501)
O71A KOPPEKLUMM NCKaXeHW (BOCTOK—3anaay hopMupy-—
eT HanpaxeHue napabonuyeckon opMsl U3 KagpoBbIX
nunooBpasHbix UMNYNecoB. Mony4eHHbIn cUrHan CHU-
mMaeTca ¢ BbiBoga 11 mukpocxemsl 7501 n Hepes yeu-
nutens Ha 3nemeHTax 7612, 7611, 7610 v gpoccens
5609 nocTynaeT Ha gMO[HLIN MORYNATOP ANA KOppeK-—
UMM MCKaXEHUI BOCTOK—-3anagy.

CrtpoyHas pa3BepTka

Ctpo4Has pasBepTka BbINONHAET [BE OCHOBHbLIE
hyHKUUK:

« hopMUpyET OTKNOHALLMIA TOK Yepe3 CTPOYHbIe
xatywku 0C;

. ((hopMUpyeT BCe NUTaOLNE HANPAXEHUA KUHe—
cKoMa v Apyrux y3noB MOHWUTOPA.

Cxema npepcTaenaet coboi gByxkackagHsI yeunu—
Tens (puc. 4) Ha TpaHaucTopax 7605 v 7806. lNpegBa-
puTensHLI Kackag Ha TpaHaucTope 7605, BKIIOYEHHOM
no cxeme ¢ O6LUMM NCTOKOM, MUTAETCA HANPAXEHUEM
80 B. Uenb Ha 3nemenTax 3603, 2603, 6604 gemndm-
pyeT BeiGpOCHl HaNpPAXEHUA, BOZHUKAKLWME Npy nepe—
KIio4eHuy TpaHaucTopa. Harpyakon Tpanauctopa 7605
CAyXWUT nepeBuyHan obmoTka TpaHcgopmaTopa 5601.
C ero BTopu4HO” 06MOTKM MMNYALCLI 3anycka nocTyna—
IOT Ha BLIXOOHOM Kackaf, BbINOAHEHHGLIN N0 CXEME OBYX—
CTOPOHHEro 3MeKTPOHHOro KMio4a ¢ NocnenoBaTensHsIM
nutaHvem Ha Tpaxauctope 7606. Harpyakon TpaHavc—
Topa cnyxaT o6MoTka 1-4 cTpoyHoro TpaHctopmMaTopa
5611 v cTposHble kaTywkn OC, KoTopbie NOAKIIR4alTeA
yepes coeguHutens 16801. KongeHcatop 2609 onpe-
penaeT Bpema o6paTHOrc Xo[a CTPO4HOW pa3BepTky, a
3Ha4mT, U pas3Mep pactpa No ropusoHTamu.

YnpaBneHve nuTaHneM BbIXOOHOro Kackafa CTpoy-
HOW pa3BepTku peanvsosaHo metogom LLIVIM. Beixog-
Hon curHan LLIMIM-mogynatopa (BoiBog 68 Myukpocxemsi
7501) 4epes ycvnutens Ha TpaHaucTopax 7621, 7622
nocTynaeT Ha KMYEBOWM Kackapf Ha NoneBoM TPaH3nc—
Tope 7623, koTopbi nuTaeTca Hanpaxennem 180 B ot



1cTo4YHUKa nuTanua. BeixogHon cyrHan cHumaeTca co
CToKa TpaHaucTopa 7623, abinpamnsaeTcs, punbTpyeT—
cA 1 yepe3 o6moTKy 1-4 TpaHctopmaTopa 5611 no-
[aeTcs Ha xonnekTop TpaHaucTopa 7606. Ona cTabu-
nmaauum Hanpaxeuva B+ (Tak npuHaTo obosHayaTb Ha-
NpAXeHWe NMUTAHWA abIXOAHOI0 Kackafa CTPOYHON
pasaepTku) c genuTens Ha koHgeHcaTopax 2606 n 2607
CHUMAIKOTCA UMNYNbcbl 06PaTHOrO X04a CTPOYHOM pas-
aepTku U Yepes nHaepTop Ha TpaHaucTope 7505 nopa-
IOTCA Ha axop ycunutens owmbku — abiaoa 5 Mukpocxe-
mbl 7501. Ha atopom axofe ycvnutens (asiaog 4) npu-
cyTCTayeT aHellHee ONOPHOE HanpsaXeHve.

B 3aancMMocTn OT 4acTOTbl CTPOYHOW pPas3aepTkwy,
napanfnenbHO OCHOAHOMY KOHAEHCaTopy S—KoppeKuvmn
2618 c nomoLbio KNo4a Ha TpaHaucTopax 7615, 7616
noaxknK4aeTca AONOMHUTENbHbIA KoHgeHcaTop 26189.
Koy ynpaanseTcsa curnanom Q1 ot MK (asliaog 13).

Kapgpoaas pazaeprtka

BbixogHo# Kackag Kkagpoaod pasaepTKy BbINOMHEH
Ha mukpocxeme 7401 Tuna TDA4680Ve (puc. 4). Muxk—
pocxemMa COAEpXUT axogHon audipepeHumanbHbif you-
nmTenb, abiXxOAHOW Kackag, reHepaTop uMnynbcoa 06—
paTHOro XOAa W CXeMy 3alUMTbl abiXOAHOMO Kackaga oT
KOpPOTKOrO 3aMbIKaHUA W Neperpeaa (abIkMO4aeTca Npu
TemnepaType 6onee 160 rpagycoa).

Bbiaogb! 2 n 3 mukpocxembl 7401 sanaoTca axogamu
avdbcbepeHrumanbHoro yeunutena. [NuTasme MUKpocxembl oT
[aynonApHoro UcTouHuKa +12 B nosaonuno nogkioyute
xagpoabie katywkm OC V-YOKE k abixogy MUKpOCXxembl
(ablaog 5) 6es paspgenmTenbHoro KoHgeHcaTopa. Beixog-
HOW KacKaf abiNoMHeH No CXeME Kaa3uKoMNNEMEHTapHO-
roycunuTena knacca B. C peanctopoa 3411 13412, akio—
YeHHbIX nocnegoaaTenbHo ¢ Kagpoabivu kaTyikamu OC,
CHUMAETCA HanpsXxeHve o6paTHOM Can3n v Yepes Uenb Ha
anemenTax 3406, 2412 nogaeTca Ha axof MUKPOCXeMbl —
ablaog 2. Qemnupylowan uenb Ha anemeHTax 2413, 3409
y6upaeT napasuTHbIe KonebaHWA, a03HUKAIOLWMNE & KaTyLl—
xax kagpoaon OC ao apemsn paboTbl Kagpoaoi pasaepTku.

Cxema 3aWnNTbl OT PEHTreHoacKoro N3Nny4eHus

C obmoTkn 3-11 TAKC 5611 cHUMaTCa MMNynbebl
obpaTtHoro xopa (OX) cTpo4Hoi pasaepTku, abnpAMAAKT—
CAl ¥ NOJAKOTCA Ha 8X0f CXEMbl 3aLLMTbI 0T PEHTIEHOACKOr0
nany4eHun — abiaog 2 mukpocxembl 7501 . Ha 3ToT xe axog
NOCTYNaeT KOHTPOMbHbLIA CUrHam 0T CXembl Kagpoaon pas—
aeptkn. OH hopmupyeTca 3 nmnynbcoa OX kagpoaon paa-
8epTKM C NOMOLLBIO (hUNbTpyIoLero KoHgeHcaTopa 2404 n
pasan3blaaioLLen uenv Ha anementax 6403, 3405. B cny-
48e NPeBbILLIEHWA 3a4aHHOF0 MOPOora aKMi4aeTca CXema
38LLMTbI OT PEHTFEHOACKOr0 N3NyYeHus, Mukpocxema 7501
curHanom H-UNLOCK ¢ abiaoga 17 ¢ NOMOLUbIO KIlo4a Ha
TpaHaucTopax 7506, 7507 6noxkunpyeT paboTy cxembi hop—
MUPOAaHWA Hanpaxenua B+, cTpoyHble MMNynbobl 3anyc—
Ka Ha ablaoge 8 MUKpOCXeMbI U C NOMOLLBIO Knoya 7153
nepeknioyaeT UM a gexypHbIn pexvm.

Cxema orpaHn4eHns Toka ny4yeil KWHeckona

Cxema Ha TpaHaucTope 7631 (puc. 4), nogknioyeH—
Han K ablaogy 6 cTpo4Horo TpaHcpopmaTopa 5611,
(hOpMUpYET CUrHAaM OF paHUYEHWS TOKa Nyded KMHeCKo-
na. Mpy npeakilieHU 3a0aHHOT0 ypOaHA TOKa Ny4en Ha
ablaoge 24 muxkpocxembl 7099 (puc. 3) dopmupyeTcs
HU3KWI NoTeHuwan. B peaynbTaTe KOHTPACTHOCTbL av-
JEeOocUrHana cTaHoauTc MUHUMANbHOM, YTO NpUaoanT
K YMEHbLLIEHWNIO TOKa My4ei KMHeckona.

SNEKTPNYECKME PErynmMPoOBKM

MOHUTOPA

Mepep abinonHeHEM perynvpoaok aKi4alT MOHU-
TOp, NOAAKIT Ha ero axog curHan «6enoe noney» oT UCToY~
HuKa (koMnbloTepa) u nporpeaaioT a Teverne 20..30 MyH.
3aTem ablK4alT MOHUTOP, CHUMAEKIT 3a4HIOI0 KPbILLIKY
W pasMeLLiaoT ero Takum o06pasom, 4Tobbl Bbinv gocTyn-
Hbl 3fIEMEHTbI OCHOAHOM MNaTbl.

PerynupoBka ucTo4HnKa nuranvsa

1. YcTaHaanuaaT perynaTopb! ApKOCTU U KOHTPacT—
HOCTW Ha NepegHeA NaHenu MoHUTOpPa a NonoXeHue
MWHUMAanNbHOFO ypoaHsa.

2. [1na KoHTpONA abIXOQHOro HanpsXeHusa KeHane
80 B nogkno4anT aonbTMETP MeXay NcoabiM abiao—
nom koHgeHcaTopa 2156 v o6umm npoaogom.

3. YcTaHaanvaaT ganxkyu NepeMeHHbIX pesvucTopoa
3178 (puc. 1) v 3540 (puc. 4) a cpegHee nonoxeHve.

4. BxmoyaloT MOHVTOp, NOAKT Ha ero axof curHan
«ceTka» c paspewenvem 640 x 480, 60 Ny,

5. NepemeHrHbiv peaucTopom 3178 ycTaHaanvaa-
0T Hanpaxenve 81 + 0,2 B.

PerynupoBka BbICOKOro HanpsKenns

1. [inA KOHTPOMNA ablCOKOro HanpsXeHus NoaKnoya-—
10T aoNbTMETP MEXAy NMCoablM ablaoAoM KOHAEHTCa—
Topa 2643 (puc. 4) v obwmm npoaogom.

2. BxnwoyaloT MOHUTOpP, NOAAT Ha ero axon Takon
Xe, KaK U a NpeabigyLemM ciyyae, TecToabli CUrHan.

3. NepemeHHbIM peancTopoM 3540 ycTaHaanvaaioT
HanpsaxeHwe 67,5 £ 0,2 B (gna knHeckona Philips) wnu
68 B (gna kuneckona CPT).

Perynuposka dhokycupoakun

1. YcTaHaanuaawT perynarop sapkocTu a cpegHee
NofoXeHWe, @ KOHTPaCTHOCTU — 8 MaKcumanbHoe.

2. SanonHaT 3KpaH MOHWTOpa cumaonamn @, pe-
Xum paboTbl MoruTopa — BOO x 600, 85 Iy,

3. Perynatopom doKyca Ha CTpO4YHOM TpaHcthopma-—
Tope 5611 pobvaadTcA onTUManbHoW (oKycupoakn Ha
acein obnacTty akpaHa.

BoccraHoBnenue 3aaofckvx npegycraHoBOK

[na aoccTaHoanenna 3aacfckux NpegycTaHoaok
aknio4alnT MOHUTOP 1 a pexume 1 (korpa He caetuTca
caetoguop Shift Ha nepegHen naHenu) ogHoapeMeHHo
HaxumaloT kHonku H-Shift n V-Shift. MNpumepHo sepea
2 c caeToguwog Shift murHeT Tpu pasa. 310 o3HavaerT,
4YTO MOHWTOpP A0LEN a PEeXWUM 3aa0[ACKUX NpegycTaHo—
aok. [ins abixofa U3 3TOF0 pexvMa ablKieHaT MOHU-
TOp ceTeablM ablKfio4aTenem.

MNpumeyanme: K coxanennio, perynmpoakn To4eK oT-
CeYKM KaTtogoa KuHeckona u 6anaHca 6enoro abinonHA~
I0TCA C NoMOoWbK crneuvnansHoro o6opynoaannsa (KoH-
Tponnep 1°C n nporpaMmHoe o6GecneyeHue K Hemyl, He
pocTynHoro obblyHoMy nonbaoaaTenio. MNosTomy onu-
CcaHue 3TUX pPerynnpoack He NpUaoauTcs.

TANOBbLIE HEMCNPABHOCTHN

MoHutop He BKIo4aeTcs,

ceTeaoy MHAMKATop He CBEeTUTCH

Mogkmo4aloT MOHUTOP K CETH, aKkMio4aloT abikioya-
Tenb 1102 v npoaepnaloT Hanu4yue Hanpsixenna 300 B
Ha cToke TpaHaucTopa 7102. Ecnn tam O B, To otknio-
4alT MOHUTOpP OT CETM U OMMETPOM NpoaepsoT Ha 06—
pbla 3nemenTbl 1101, 1102, 3109, 6101, o6moTky



13-14 TpaHcgopmaTtopa 5110. Ecan HewcnpaaeH
npegoxpaxutens 1101, To nepeg ero 3amMeHon npoae-—
pAOT OMMETPOM Ha KOPOTKOE 3aMblKaHue 3fIEMeHTbI ce—
TeBoro unLTPa, CXeMbl pasMarHU4naanna, a Takxe
anemeHTht 6101, 2105, 7102, o6motky 13-14 TpaHc-
thopmaTtopa 5110. Ecnn 300 B Ha cToke TpaH3aucTopa
7102 npucyTcTayeT, NpoBEPAINT HANPAXEHUE NUTAHWA
LWINM-koHTponnepa (gonxHo 6biTb okono 15 B Ha abl-
aoge 7 mukpocxembt 7103). Eciim 310 HanpsAxeHwe oT—
cyTcTayeT, OMMETpOM NpoaepnioT peanctop 3125, guog
6106. Ecnv oHn ncnpaaHk!, NpoaepAT 3AEMEHTbI CXe—
Mbl MUTaHWUA MUKPOCXeMbl @ pabodem pexume (cm. onu-
canue). Ecnv HanpsaxeHue Ha ablaoge 14 MUKpOCXeMmbl
7102 ecTb, Ha ablaoge 8 muxkpocxemb! 7102 gonxHo
6biTb 5 B. MNpu oTcyTcTBUKM HanpsaxeHusa unn GonabLunx
oTknoHeHusax (0,2..0,5 B) sameHaoT mukpocxemy. Ha
abtaone 4 mukpocxembt 7102 gonxHbl 6biTe NMMNoo6-
pasHbie umnynbckl (ocuy. C1 Ha puc. 1). Ecnn wx Her,
BHa4ane sameHsioT anemeHTel 3151, 2110. Ecnu vm—
NyAbChbl NO—MPEXHEMY OTCYTCTayOT — 3aMEHAIT MUK—
pocxemy 7103,

Ecnv LLWM-koHTponnep paboTaeT (ecTb MMNynbCbt
Ha ablaoge 6 mukpocxemsl 7103, cm. ocu,. C2 Ha puc. 1),
npoaepsoT paboTy CMAOBOrO KAKYa Ha TpaHaucTope
7102 [cm. ocu. C4..CB Ha puc. 1).

NcTo4Huk nutaHva He Bypet paboTaTte, ecnn Henc—
npaaex onTpoH 7112 (o6pbia mexay Boiaogamu 4 v 5).

Kax npaawno, 60nbwnHcTa0 HeuwcnpaaxocTen UM
Can3aHo ¢ CUNBHOTOYHBIMY Lenamu. MNoaTomy, 4To6b!
yCKOpPUTb NMPOLECC NOUCKA HEMCNPaaHOCTW, a nepay
o4Yepegb anadyanbHO OCMaTpUaaloT, a8 3aTEM OMMETPOM
npoaepsioT cnegyowme anementer: 1101, 1102, 3109,
3102,6101,2105, 7102, 5110.

CereBoit nHaukaTop muraer,

VIl pabotset e pexume «cTapr—crony

{n3paet 3eyk ebicokoro ToHa vyacroron 1.2 'y)

OTKNI0Ya0T MOHWTOP OT CETEAaoro UCTOYHUKA N OM—
METPOM MPOBEPAIOT HA KOPOTKOE 3aMbIKAHWE abixof-
Hble L|Ienn acex aTopuyHbix kaHanoa Ui 180, 80, 12,
-12, 8, 6.3 n 5 B. OnpegenaioT MecTo KOpOTKOro 3aMbl—
KaHWUsA 1 yCTPaHAIOT NpuymnHy. Ecnn Bo aTopuyHbIx Lenax
HET KOPOTKOro 3aMbiKaHWA U HanpsXeHWe Ha abiaoge B
mMuxkpocxemel 7102 meHbwie 12 B, npoaepsailoT anemeH—
Thl CXEMbI MUTAHUSA MUKPOCXEMbI 8 pabo4yem pexume.
EcAv nuTaHne MUKpOCXEMbI @8 HOPME, NPoaepAT Hanv—
4Yne curHana Ha ablaofe 3 mukpocxembl 7103 u ero
cooTaeTtctamne ocy. C3 wa puc. 1.

lMocne BKMOYEHNA MOHWUTOD NMEPEKIYaeTCs

B AEXYPHbIA pexum [Muraert ceTeson nHankaTop)

Brad4ane npoBepAoT Hanukne sugeocurHanoca RGB
(koHTakTbl 1..3) v cuHxpocurkanoa (koHTakTbl 13, 14)
Ha wHTepdencHom pasbeme. Ecnu 3Ty curHanel ectb
(cm. ocu. A1..A3 Ha puc. 3), a Ha axogax CUHXponpo-
ueccopa (abtaonbl 14 n 15 mukpocxembl 7501) onu
OTCYTCTayIOT, NpoaepalT MukpokonTponnep 7801 (5 B
Ha abia. 4), pa6oTocnoco6HOCTE reHepaTopa (curHan
yacTtoTon 4 Ml'y Ha ablaogax B, 7), cxemy cbpoca Ha
TpaHaucTtope 7808 (a paGodem pexvme Ha ablaoge 3
mukpocxembl 7801 gonxeH GbiTb abICOKUH ypoaeHs, a
Npu aKkNiYeHUN MOHUTOPA — UMMNYALC OTPULIATENLHON
NONSPHOGCTW). ECAN 8ce B HOPME W BCTb CUHXPOVUMNYMb—
Cbl Ha axofax 27, 28 MUKpOKOHTPONNepa, a Ha abIxo-
pax 20, 21 cMHXpouMnyAbCbl OTCYTCTayoT, HeoBxogu—
MO 3aMEHWUTb MUKPOKOHTPONNEp.

Ecnm MK pa6oTtaeT, npoaepsaioT CUHXpONPOLECCop 1
CTPOYHYIO pa3BepTKky (CM. onucaHue HencnpaaHocTen
CTpPO4HON pasaepTku).

CeTeBov MHANKATOP CBETUTCH 3efIeHbIM LBETOM,

eCTb BbICOKOE HarnpsixeHue,

n3obpaxeHune oTcyTcTByeT

BuayanbHo npoaepaioT caeYeHne nogorpesaTens
KuHeckona. Ecnu cae4eHna HeT, NPoaepsaioT 3M1EMEHTI
xkaHana 6,3 B a ucTto4Huke nutaHua: o6moTtky 5-9
TpaHcthopmaTtopa 5110, snemeHTel 6161, 2164. Ecnn
Hanpsaxenue 6,3 B ecTe Ha nogorpeaaTtene kMHeckona
(koHT. 9 pasbema 1005, puc. 3], To npoaepsIoT Ha 06—
pbla nogorpeaaTtent KMHecKona.

HBb 3kpaHe mMoOHWUTOpaA LBETHbIE NATHA

(He paboTBeT pasmBrHnYnBanne)

OmmeTpom NpoaepAloT Ha o6pbia KaTyLiKy pasmar-
Hu4mnaanua n noauctop 3102, Hanu4ne KoHTaKTa B CO—
eguHuTene 1112.

HeucnpaBHocTy cTPO4HOW PB3BEPTKN

Ha akpate y3skas sBeprukanbHas nHUA

BHa4yane npoaepsildT NUTaHWE CUHXpONpoueccopa
(12 B Ha ablaoge 10 mukpocxemsl 7501). MpoaepsioT
Hanu4ne CTPOYHbIX UMMYyNbLCOa 3anycka Ha Bblaofe 8
cuHxponpoueccopa 7501 (ocu. B21 Ha puc. 4) u ux npo-
XOXAEHWE Yepes npegycunuTens Ha TpaHaucTope 7605
Ha 6a3y TpaHaucTopa 7606. Ha ablaoge 6 Myukpocxemsbl
7501 ponxHbi 6bITb UMMNYAbLChl @ COOTBETCTBUM C OG-
uunnorpammon B18, nokasaHHon Ha puc. 4. Ecin um-
nynbCOB HET, NPOAEPAIOT UCMPAAHOCTL KOHAEHCATopa
2509, nogknoYeHHoro K Bolaogy 29 mukpocxemsl 7501,
v Hanu4ue Hanpsaxennsa 2,3 B Ha ablaope 28 31oi xe
MUKpOCXeMbl. Ecniv HanpsixeHue 3HaUYNTENbHO MEHbLLE
vnv 6onbuie Hopmbl (+20%), HeobxoaMMo 3aMEHUTE CUH—
xponpoueccop 7501. Ecniv umnynbckl Ha ablacge 6 cuH-
xponpoueccopa 7501 ecTb, npoBepsaT paboty 6ycepa
Ha TpaHaucTopax 7621, 7822 v knipyeaoro kackana Ha
noneaom TpaHaucTope 7623. Ha nniocoaomM ablaoge KoH-
peHcaTtopa 2643 pgonxHo 6biTb NOCTOAHHOE HanpAXe-—
Hve B5...68 B (a 3aancumocTu ot pexuvma pabortei). Eciv
HanpsiXeHWA HEeT, NpoaepsAlT nuTaHne kmoya (180 B Ha
ucToke TpaHaucTopa 7623) n ucnpasBHOCTL 3EMEHTOoa
7623,6631, 2632, 2643. Ecnv nuTaHne cTpoYHOM pa3—
8epTKu a HopMe, NpoaepAT paboTy abixogHOro Kackaga
CTpO4HON pa3BepTku. Ha konnexTope TpaHaucTopa 7606
ponxeH 6biTb CUFHAN 8 COOTaeTCTauu C OCLMANOrpaM—
mon B39 Ha puc. 4. Ecnu cyurHana HeT, abiknioyaloT Mo—
HWTOpP U OMMETPOM NPOAEpPRAIOT Ha 06pbla U KOPOTKOE
3amMblkaHue cnegylowme anemeHTe: 7606, 6606, 6607,
xaTywky H-YOKE. KongeHncatopel 2605, 2607, 2609,
2611, 2618 npoaepstoT 3ameHoR. Ecnu ykasaHHbIE 3ne—
MEHTbI UCNpaaHsl, TO abiNnavaalT U NPoaepAIT CTPOH-—
HbI TpaHccopmaTop 5611.

Vickaxenna pactpa no ropndoHTanm

(He pa6oTeeT Koppekuusa «BOCTOK—3anagy)

Ecnv curHan koppexuuu Ha ablaoge 11 mukpocxe-—
mbl 7501 (ocu,. B14 Ha puc. 4) oTcyTcTayeT — 3aMeHsIoT
mukpocxemy 7501. Ecnv curHan ectb, NnpoaepaT pa-
60Ty NpegaapuTEeNbHOro U abIXOAHOIro KackagoB you—
nutena Ha TpaHaucTopax 7610..7612 (ocu. B41,B40wu
B42 Ha puc. 4).

Haunbonee 4Yactana npu4vHa HemcnpaaHocTN — HEUC—
npaaHbI KoHgeHcaTop 2629. Ero npoaepsioT 3aMeHoN.



Hapyweta nuHeirHOCTb M0 rOpU30HTanu

€0 ecex pexumax paboTbl MOHUTOPA

[poaepAaldT 3aNeMeHTbl CXEMbI KOPPEKLUW INHENHO—
ctv: 2616, 2617, 3611, 5608.

3aTem NpoaepAT KOHAEHCAToOpbl S-Koppekuun
2618, 2619 v anemeHThl Knoya: 7615, 7616, 6614.
Ecnu 3neMeHTLl MCNpaaHsl, NpoaepsioT curHan ynpaa-
nenun kniodom A1 (abia. 13 mukpocxemsr 7801). MNpu
4acToTe CTPOYHON pasaepTkm 42,38 kMY v aviwe cur-
Han aKkTWaaH (BLICOKWA ypoaeHs).

HeucnpasHocTn KagpoBo#i pa3aepTku

Ha 3kpaHe y3kaa ropn3oHTanbHas nuHus

Bra4vane npoaepaldT nutaHne mukpocxemsol 7401
(12 B Ha ablaopax 1, 4 u —12 B Ha ablaoge B6). Ecnv ogHo
V3 HaMNpsXXeHW OTCYTCTBYET, OMMETPOM MPOBEPAINT Ha
o6psla peavcTtopsl 3410, 3403, 3407 v gnog 6401. B
cry4ae, ecnv OfvH M3 3nemMeHToa HevncnpaaeH (a oBpsi-
ae), ckopee acero, HemcnpaaHa n mukpocxema 7401.

Ecrn nuTaHve ecTb U 3MeMeHTbl UcnpaaHbl, Npoae—
pAIOT paboTy aepTUKansHOM CexkLUn CMHXponpoueccopa
7501 (cm. onucanue). Ecrv nunooBpasHsie cyrHansl Ha
Bxone mukpocxemel 7401 ecTs (abia. 2, 3), @ abixogHoN
cursan Ha aslaoge 5 (ocu. B35 Ha puc. 4) oTcyTtcTayer,
a03MOXHO, HET KOHTaKkTa a pasbeme 1601 v Heuc—
npaaHbl (06opaaHbl) kagpoasie kaTywkn V-YOKE. Ecnu
ace a Hopme, 3aMeHAT Mukpocxemy 7401,

HapyweHa nuHeiAHocTb No eepTukany

Ecnn axogHble curHans Mukpocxemsl 7401 He co-
oTaeTcTayloT ocuunnorpammam B15 v B16 Ha puc. 4,
NpoaepaAnT Ka4ecTBO NUTaHMA Mukpocxemsl 7501. Ecrin
CUrHans! a HopmMe, a abixogHown curHan 7401 He cooT-
aeTcTayeT ocuvnnorpamme B35, npoaepaioT koHgeHca—
Topsl 2403 1 2405 (06a ~ 3ameHoi). Ecnv peayneTaTa
HET — 3aMeHAT Mukpocxemy 74071,

HeucnpaaHnoctn engeorpakra

Cereeoit MHAMKETOD CEETUTCA 3e/IeHbIM LEeTOM,

n3obpaxeHue OTCyTCTEYET

B 3TOM cAly4ae NpoaepsaioT peXxuM KMHecKona no no-
CToAHHOMY TOKy. Ha nogorpeaatene KMHeckona [osXHO
6eiTb HanpaxeHwe 6,3 B. 3aTem NpoaepnAoT abicoKoe Ha—
npsxenve 24,5 kB Ha aHoge kmHeckona. Ecav y Bac HeT
KUMNoaonsTMeTpa, TO KOCBEHHO Hanuyne BLICOKOro Ha-
NpPAXEHUs ONPegensaioT No XxapakTepHoMy 3ByKy (Lwopo-
Xy) CTaTU4eckoro 3neKTpU4ecTBa, NoAanaoWemMycsa ao
apemsi akMioyYeHna 1 ablKNYeHns MoHWUTopa. Ecnn asi—
COKOEe HaMpsKeHWe NoAansaeTcA v cpasy Xe Nponagjaer,
ckopee acero, cpabaTblaaeT 3awmTa 0T peHTreHoackKoro
n3ny4eHVA (cpa3y Nocre akniYeHnss MOHUTOpa Ha abl—
aofe 2 mukpocxemol 7501 nosanfeTcs Hanpaxexue
6.2...6,36 B). Beikio4aoT MOHATOP W YCTPaHAKOT NpUY4n—
Hy HEWCNpaaHoOCTH (CM. oNUCaHne CTPO4HOW pa3aepTky
1 cxembl HOPMUPOAAHWA abiCOKOr0 HaNpPAXeHWA).

Ha ceTtke knHeckona G1 (puc. 3) gonxHo GeiTe Ha—
npsxenue ~170..—178 B. Ecav 3T0ro HanpaxeHws HeT,
npoaepsaoT 3anemeHTs 6071 1 2072, a 3aTem — 06MoT-
xy 9-10 TAKC 5611 v snemeHTol 3651, 6637, 2647,
3550, 3511,3510.

Ha ceTke kmHeckona G2 gonxHo 6uiTs okono 350 B.
MpuunHon 3annxenHoro (50..80%) HanpaxeHusa Ha
ceTke MoxeT 6bITb yTeyka koHgeHcaTopa 2073. Ero
NpoaepnaloT 3ameHon. Ecnu KoHpgeHcaTop ucnpaaeH, To
npoaepsioT TAKC 5611 no ogHo# U3 N3aecTHLIX METO—
avK, Hanpumep No MeToauke, onucaHHon a [1].

[MpoaepalT HanpaXeHua NMMTaHnAa angecycunuTenen
8 n 80 B v cooTaeTcTave curHanoa Ha KaTogax KvHe—
cxona (ocu. AB Ha puc. 4). Ecnu ecTs HecooTaeTcTave,
YCTPAHAT NPUYUHY.

Pactp ectb, nsobpaxenue orcytcreyet

MpoaepswT nuTasme mukpocxemsl 7088 (B B Ha
abla. 7, 15, 18 v 21). 3aTem npoaepaAldT axogHble an-
peocurHans RGB Ha ablaogax 8, 10 n 6 mukpocxemel
7098 (ocu. A5 Ha puc. 3). [pu oTcyTcTaun curHanoa
NpoBepAIT UHTEpPENCHbIN Kabenb MOHUTOPa N NCTOY—
HWK avgeocwrHanoa (komneloTep). Ecnv acixogHele cur-
Hanbl Mukpocxembl 7099 (awia. 19, 16 u 22) He cooT—
aeTcTayloT ocumnnorpamme A7 Ha puc. 3 nnu aoace oT-
CyTCTayloT, TO NpoaepanT Hannyne curHanoa HFLB Ha
ablaoge 11 mukpocxemsl 7089 (ocuy. AB Ha puc. 3),
CLAMP Ha awiaoge 5 mukpocxemel 7099 (ocu. A4 Ha
pvic. 3) n CONTRAST Ha aslaoge 24 mukpocxems! 7099
(nocToaHHoe Hanpaxeuve 3..4,5 B). [pw oTcyTcTaum
OfHOr0 U3 curHanoa ycTpaHAT npuynHy. Ecnn curHa—
Nbl Ha BbLIXOAAX MUKPOGXEMBI ECTb, MPOAEPAINT NUTaHNe
ablxofHelx angeoycurmTtenen (8 n 80 8).

OtcyTcTeyer oAvH U3 OCHOEHbLIX LEEToe

W pacTp okpaweH OfJHIM U3 OCHOEBHbIX LieeToe

BoamMoxHo, HemcnpaaeH NCTOYHWUK CUrHANoOB, No-
3TOMYy aHauvane nNpoaepsalnT Hanu4Me BUAeocUrHanoa
RGB Ha axogHom pa3beme. Ecnv ace curHans npucyT-
CTayIoT, TO aHAMM3VPYIOT LaeT n3obpaxenus.

Ecrnn pacTp oKpalleH ApKoO—KpacHsIM uUnu ronybsim
LIaeToOM, NPOAepAIOT 3NEMEHTLI TpakTa 06paboTku Kpac—
Horo angeocurHana: 3099, 5099, 2099, 3091, awlao-
oo 8, 19 mukpocxems 7098, 3002, 7031..7034,
3042, katog kmHeckona R.

Ecnv pacTp oKpalueH fipKo-3efieHbIM Unvu opaHxe-—
BbIM LIAETOM, NPOaepnioT 3NeMeHTbl Cxembl 06paboTkn
3eneHoro angeocurHana: 3098, 5098, 2098, 30390,
abtaogel 10, 16 mukpocxems! 7099, 3003, 7051...7054,
3061, xaTog knHeckona G.

Ecnu pacTp okpallueH ApKo-CUHUM UM XeNTeIM Liae—
TOM, NPOAEpAINT 3neMeHTel CxeMbl 06paboTky cuHero
avgeocurHana: 3097, 5097, 2097, 3092, avlaogsl 6,
22 mukpocxems 7099, 3001, 7011..7014, 3022, ka-
Ton KuHeckona B.

Ecnv ykasaHHbIe 3MEMEHTLI MCNpaaHbl, NpoaepAT
3nNeMeHTHl COOTaeTCTaYIoLEero KaHana cxeMbl 0TCEYKW.

Bce npoaepku yao6HO NpoaogvTs METOAOM CPaaHEHVA
PEXUMOB MO NOCTOAHHOMY TOKY C UCMpaaHLIM KaHarom.

Vsobpaxenne e yeHTpe 3KpaHa «[APOXATY

nnn pacthoKycupoeeHo U He perympyeTcs

¢ nomouykio perynartopa FOCUS TAKC 5611

Takasi HemcnpaaHOCTL a03HWKAET a Ccryyae, ecnv No
KaKon—-nnmbo NpuyYMHE KaTyllKka pasaMarHuynaaxnus
OCTAETCA NOCTOAHHO NOAKIIOYEHHOA K CeTeaoMy UCTOY-
HUKYy. [TpoaepsoT HanuymMe HM3KOro NoTeHuvana Ha abl—
Boge 9 mukpocxemsl ICS01, 3aKpbITOE COCTOAHWE KMHO—
4a 3101 v ucnpaaHocTs pene RY101.

Ecrv cxema paamMarHvyvaaHua ucnpaaHa, ao3MoX-—
HO, MO KaKoW-nMBo NpUYMHE COAWHYNAch OTKIOHAILWAA
cUCTEMa UK KOMbLieable MarHUTLl CTaTUYeCcKoro caeae—
HYIRA, KOTOPbLIE PACNONOXEHb! HA FOpPMoanHe KMHECKoMna.

Jlureparypa
Bopownoe M., Poaun A., TioHuH H. PeMoHT MoHuTO-
poe. Mockea, Conox—P, 2000.



MAPKNUPOBKA SMD-KOMMNOHEHTOB (uacrs 6)

{Mpogonxetxue. Hayano B PST Ne2, 2003 r.)

Kogel, Haumnawuwmecn Ha byksy A

Kon Npubop Npoussogutens Kopnyc Onucaxue w/unu adanor
A BA892 Sie SCD80 pin-anog 35 B, 100 mMA

A 188355 Roh USM Mepexntovatowmi anon 100 B, 50 MA

A MRF947 Mot S0T323 npn paguodactoTHblii 8 'y

A0 HSMS-2800 HP SOT23 Avop Wottkn HP2800

A0 HSMS-280B HP S0OT323 Avoga Wottkn HP2800

A03 VAM-03 MC - Yeunurens, aHanor MAR 3

AQ6 VAM-06 MC — Yeunurens, aHanor MAR 6

AQ7 VAM-07 MC — Ycunurens, aHanor MAR 7

A1l HSMS-2801 HP - Avop Wottkn HP2800

A1 BAWS6W Phi SOT323 ABa aunoaa, obuwmit aHog BAW6G2 (1N4148)
A1 BAWS56 Phi SOT23 Asa gnoga, obuwuin aHog BAW62 (1N4148)
A1 BAWS56 Phi SOT23 [Ba aunoga, obwni aHon BAW6G2 (1N4148)
Alp BAWS56 Phi SOT23 [Ba gnoga, obwwii anog BAW62 (1N4148)
A1t BAWS6ET Phi SOT416 JBa avopa, obuwmit aHog BAW6E2 (1N4148)
A1t BAWS56S Phi SOT363 Asa gnoaa, obwuii aHog BAW6E2 (1N4148)
Als BAWS6W Sie SOT323 ABea auoaa, obwmnit aHog BAW6E2 (1N4148)
Als BAWS56 Sie SOT23 Asa anoaa, obwuin anog BAWE2 (1N4148)
Als BAWS6U Sie SC74 JBa avoaa, obwmit aHog BAWE2 (1N4148)
A1X MBAWS56 Mot - Asa anoga, obwuin anog BAWE2 (1N4148)
A2 HSMS-2802 HP S0T23 Iea anoga WotTkn HP2800

A2 HSMS-280C HP SOT323 Iea groaa Wottkn HP2800

A2 BAT18 Phi SOT23 BA482

A2s BAT18 Sie SOT23 BA482

A2 MMBD2836 Mot SOT23 [Ba umMnynbCHuIX AnMoaa, obuyui aHon 75 B
A2 CFY30 Sie SOT143 n-kaHanbHbI Nonesoi GaAs 6 My

A2 MBT3906DW1 Mot SOT363 [ea 2N3906

A22 BAS21 Phi SOD27 BAV21

A2X MMBD2836 Mot SOT23 [Ba umnynbCHLIX Anoaa, obwuii aHoa 75 B, 100 MA, 15 HC
A3 BAP64-03 Phi S0OD323 3 Iy pin-guon

A3 HSMS-2803 HP SOT23 Monymoct Lotk HP2800

A3 MMBD1005 Mot SOT23 [1Ba KpeMHHEBLIX Anoaa, obwnin aHod, HU3KasA yTeuxa
A3 BAS16 Zet — YMnynuChblid KpeMHUeBoii anog 75 B, 100 MA
A3 BAT17 Phi SOT23 BA481

A3p BAT17 Phi S0OT23 BA461

A3t BAT17 Phi SOT23 BA461

A3 MBT3906DW Mot SOT363 Aea 2N3906

A3X MMBD2835 Mot SOT23 [Ba uMnynbCHbix AnMoaa, obwu aHog 35 B, 100 MA, 15 HC
A4 HSMS-2804 HP SOT23 Ba guopa WotTkuK, obumin katon HP2800
Ads BAV70W Sie SOT323 ABa avona, obuwnit xkaton BAWE2

Ads BAV70 Sie SOT23 Iea avopa, obuymii katoq BAW62

Ads BAV70T Sie S0T416 Iea anoaa, obwmii katoq BAW62

Ads BAV70U Sie SC74 [Ba aunoaa, obwnin katon BAW6E2

A4 BAV70W Phi S0T323 [iBa propa, obwmii karon BAW62

Adp BAV70 Phi SOT23 ABsa anoaa, obwwit katon BAWE2

Adt BAV70 Phi S0T23 Hea auoaa, obwmii katog BAWE2

Adt BAV70 Phi SOT363 [Ba anona, obwwit katon BAW62

A4X MBAV70 Mot - Oea avopa, obwmii katoq BAWE2

A5 BAP51-03 Phi S0D323 PaguoyacroTHbilk pin-guog obulero NpuMeHeHns
A5p BRY61 Phi SOT143 -

A5t BRY61 Phi SOT143 -

A5 HSMS-2805 HP S0T143 Nea groaa Wottkn HP2800

A5 MMBD1010 Mot SOT23 Aea Si guopaa, obumii karoq

A5 MMBD2837 Mot SOT23 Oea Si gnoaa, obumit katon 30 B, 150 MA
Abs BAS16W Sie SOT323 BAWG2 (1N4146)

Abs BAS16 Sie SOT23 BAWG2 (1N4148)

Abs BAS16U Sie SC74 BAWG62 (1N4148)




Kogbl, Haunnalowumecs Ha 6yksy A. ([poponxeHne)

Kop Mpubop MNMpousBogurent Kopnyc Onucadue uw/unu ananor
A6 BAS16W Phi SOT323 BAWSG2 (1N4148)

ABp BAS16 Phi SOT23 BAWG62 (1N4148)

Abt BAS16 Phi SOT23 BAWBG2 (1N4148)

AB BAS16T Phi SOT416 BAWG62 (1N4148)

AB BAS216 Phi SOD110 BAWBG2 (1N4148)

Abp BAS316 Phi S0OD323 BAWG62 (1N4148)

A6 MMBD2836 Mot SOT23 OBa uMnynbcHbix Anoaa, obuimii katog 75 B
ABA MMUN2111 Mot SOT23 pnp 10k/10k

A6B MMUN2112 Mot SOT23 pnp 22k/22x

A6C MMUN2113 Mot SOT23 pnp 47k/47x

A6D MMUN2114 Mot SOT23 pnp 100«/100k

AGE MMUN2115 Mot SOT23 pnp 10k

AGF MMUN2116 Mot SOT23 pnp 4,7«

ABG MMUN2130 Mot SOT23 pnp 1k/1k

AGH MMUN2131 Mot SOT23 pnp 2,2k/2,2x

ABJ MMUN2132 Mot SOT23 pnp 4,7k/4,7x

ABK MMUN2133 Mot SOT23 pnp 4,7«/47x

ABL MMUN2134 Mot SOT23 pnp 22k/47x

ABX MMBD2838 Mot SOT23 OBa nMnynbcHbix avoaa 50 B, 100 MA
A7s BAV99 Sie SOT23 Monymoct BAW92

ATs BAVIgW Sie SOT323 Monymoct BAWS2

AT7s BAVI9T Sie SC75 MonymMoct BAW92

A7s BAVIgU Sie SC74 Monymoct BAWS2

A7 BAVI9W Phi SOT323 Monymoct BAW92

A7 BAV99 Phi SOT23 MNonymoct BAW92

A7 HSMS-2807 HP SOT143 Konbuesoi Mmogynatop HP2800

A8 HSMS-2808 HP SOT143 Konbuesoi mogynatop HP2800

A8 BAP50-03 Phi S0OD323 Paavo4yacToTHbiV pin-avoa obuiero npuMeHeRuns
A8 BAS19 Phi SOT23 BAV19

A8 S12308DS Sil SOT23 n-kanansHLIM MOM 60 B, 0,1 A

ABA MMUN2211 Mot SOT23 npn 10k/10x

A8B MMUN2212 Mot SOT23 npn 22k/22x

ABC MMUN2213 Mot SOT23 npn 47k/47x

A8D MMUN2214 Mot SOT23 npn 100«/100k

ABE MMUN2215 Mot SOT23 npn 10k

A8SF MMUN2216 Mot SOT23 npn 4,7

A8G MMUN2230 Mot SOT23 npn 1k/1k

A8H MMUN2231 Mot SOT23 npn 2,2k/2,2x

A8J MMUN2232 Mot SOT23 npn 4,7k/4,7x

ABK MMUN2233 Mot SOT23 npn 4,7k/47x

A8L MMUN2234 Mot SOT23 npn 22k/47x

A9 S12309DS Sil SOT23 p-kaHanbHbA MOMM 60 B, 0,1 A

A1 MMBD1501A Fch SQOT23 Avog 180 B, 200 MA

A13 MMBD1503A Fch SOT23 Monymoct 180 B, 200 MA

A14 MMBD1504A Fch SOT23 [Oea avopa, obumn katop 80 B, 200 mA
A15 MMBD1505A Fch SOT23 Dea avopa, obwui aHop 80 B, 200 mA
A16 ZC934A Zet SOT23 Ceepxpeskuii Bapukan 25/95 nd

A17 ZC933A Zet SOT23 Caepxpeskui Bapukan 12/42 n®

A51 BRY62 Phi SOT143 -

A81 BAS20 Phi SOT23 BAV20

A82 BAS21 Phi SOT23 BAV21

A91 BAS17 Phi SOT23 BA314

AA BCX51 Sie S0T89 pnp 45 B, ananor BCX54

AA BCW60A TT SOT23 BCY58-vii

AA ZMV829A Zet S0OD323 CBepxpeskui Bapukan 28 B, 8,2 n® npu2 B
AAs BCWG0A Sie SOT23 BCY?58-vii

AAA MMBF4856 Mot S0T23 2N4856 n-kaHanbHbIA NONEBOA MOAYNATOP
AAAA MAX809LXR MAX SOT23 Cxema cbpoca mukponpoueccopa 5,0 B
AAAX MAX2470 MAX S0T23-6 BydhepHuii yeunurens NYH

AAAY MAX2471 MAX S0T23-6 BydepHbin yeunurens NYH

AAG MMBR951AL Mot SOT23 npn RF 8 Ty

AAH MAX6326_R22-T Max SC70 Cxema cbpoca Mukponpoueccopa 2,200 B




Kopgbi, HaunHawowmecs Ha 6yksy A. ([Tpogonxexne)

Kog fipubop fipousBsoguTens Kopnyc OnucaHue w/unu asanor
AAl MAX6327_R22-T Max SC70 CxeMa c6poca Mukponpoueccopa 2,200 B +ve
AAJ MAX6328_R22-T Max SC70 Cxema c6poca Mukponpoueccopa 2,200 B —ve
AAK MAX6410BS33-T Max UCSP-4 ﬂeTeKToQ HanpsbkeHun (3,3 B/ABYXTaKTHbLIA, BbICOKUA
aKTUBHbLIA YPOBEHbL)
R -~ Hetekrop Hanpsbxerun (3,4 B/ABYXTaKTHLIN, BbICOKUIA
AAL MAX6410BS34-T Max UCSP-4 AKTMBHLI YPOBGHY)
! i . HetexTop HanpsxkeHun (3,5 B/AByxTakTHbIN, BLICOKMIA
AAM MAX6410BS35-T Max ucsP-4 AKTMBHbI YPOBEHD)
g g HetekTop HanpsbxeHun (3,6 B/AByXTaKTHBIN, BbICOKUA
AAN MAX6410BS36-T Max UCSP-4 AKTMEHBI YPOBEHD)
AAN MAX809LXR Max SC70 microproc —ve reset gen 5,0 B
AAO MAX6410BS37-T Max UCSP-4 ﬂeTeKToQ HanpskeHun (3,7 B/aByxTakTHbIN, BLICOKUIA
aKTMBHbLIA YPOBEHbD)
AAO MAX809MXR Max SC70 Cxema cbpoca Mukponpoueccopa 5 B —ve
AAP MAX6410BS38-T Max UCSP-4 .lleTeKToQ HanpsbkeHus (3,8 B/aByxTakTHbIA, BbICOKUA
AKTUBHbI/A YPOBEHbD)
AAP MAX809TXR Max SC70 Cxema cbpoca mykponpoueccopa 3,3 B —ve
AAQ MAX6410BS39-T Max UCSP-4 ﬂeTeKToQ HanpsbkeHus (3,9 B/AByxTaKTHbIW, BbICOKWUNA
aKTMBHbLIA YPOBEHb)
AAQ MAX809SXR Max SC70 Cxema c6poca mykponpoueccopa 3,3 B -ve
AAR MAX6410BS40-T Max UCSP-4 ﬂeTeKToQ HanpsbkeHus (4,0 B/aByXTaKTHBIA, BbICOKUANA
aKTUBHbIN YPOBEHb)
AAR MAX809RXR Max SC70 Cxema cbpoca mukponpoueccopa 3,0 B —ve
AAS MAX6410BS41-T Max ucsp-4 .lleTeKToQ HanpsbkeHuA (4,1 B/AByXTaKTHBLIW, BbICOKWIA
aKTUBHbIN YPOBEHb)
AAS MAX803ZXR Max SC70 Cxema c6poca Mykponpoueccopa 2,5 B -ve
AAT MAX64108S42-T Max UCSP-4 .lleTeKToQ Hanpsbkenus (4,2 B/AByXTaKTHBLIW, BbICOKUIA
aKTUBHbIA YPOBEHb)
AAT MAX810LXR Max SC70 Cxema cbpoca mukponpoueccopa 5 B +ve
AAU MAX6410BS43-T Max UCSP-4 ﬂeTeKToQ HanpskeHus (4,3 B/ABYXTaKTHbIN, BLICOKUA
aKTMBHbIN YPOBEHb)
AAU MAX810MXR Max SC70 Cxema cbpoca mukponpoueccopa 5 B tve
AAV MAX6410BS44-T Max UCSP-4 ﬂeTeKToQ HanpsbkeHus (4,38 B/AByXTaKTHbINA, BLICOKUA
AKTMBHbIA YPOBEHb)
AAV MAX810TXR Max SC70 Cxema cbpoca mMukponpoueccopa 3,3 B +ve
AAW MAX64108S45-T Max UCSP-4 ,l]eTeKToQ HanpspkeHus (4,5 B/AByXTaKTHbIW, BbICOKUIA
aKTUBHbIA YPOBEHbL)
AAW MAX810RXR Max SC70 CxeMa c6poca Mukponpoueccopa 3 B +ve
AAX MAX6410BS46-T Max UCSP-4 ﬂeTeKToQ HanpsbkeHun (4,63 B/aByxTaKTHLIN, BLICOKUA
aKTUBHbIA YPOBEHb)
AAX MAX810SXR Max SC70 Cxema cbpoca mukponpoueccopa 3,3 B +ve
AAY MAX6411BS33-T Max UCSP-4 AerexTop HanpskeHus (3,300 B/OTKPLITIA CTOK, HU3KNI
aKTUBHbIN YPOBEHD)
AAY MAX810ZXR Max SC70 Cxema cbpoca Mukponpoueccopa 2,5 B +ve
AAZ MAX6411BS34-T Max UCSP-4 AerexTop HanpspkeHus (3,400 B/OTKPLITLIA CTOK, HU3KWIA
AKTUBHbLIA YPOBEHb)
AAZ MAX803LXR Max SC70 Cxema cbpoca Mukponpoueccopa 5 B —ve
AB BCW60B ITT SOT23 BCY58-viii
AB ZMV830A Zet S0OD323 Ceepxpeskuii Bapukan 28 B, 10 n® npu 2 B
ABs BCW60B Sie SOT23 BCY?58-viii
ABp BCW60B Phi SOT23 BCY58-viii
ABt BCW60B Phi SOT23 BCY58-viii
ABA MAX6411BS35-T Max uUCSP-4 ﬂeTeKToQ HanpskeHus (3,500 B/OTKPLITLIA CTOK, HU3KWIA
AKTUBHbLIN YPOBEHbD)
ABA MAX803TXR Max SC70 Cxema cbpoca mukponpouleccopa 5 B —ve
ABAA MAX809MXR Max SOT23 Cxema cHpoca mykponpoueccopa 5 B ~ve
ABB MAX6411BS36-T Max UCSP-4 ﬂeTeKToQ HanpskeHus (3,600 B/OTKPLITLIA CTOK, HU3KUA
aKTUMBHbIN YPOBEHb)
ABB MAX803MXR Max SC70 Cxema c6poca Mukponpoueccopa 3,3 B —ve
ABC MAX6411BS37-T Max UCSP-4 ﬂeTeKToQ HanpsbkeHun (3,700 B/OTKpLITbIA CTOK, HU3KUA
aKTUBHbIA YPOBEHD)
ABC MAX803SXR Max SC70 Cxema cbpoca mukponpoueccopa 3,3 B —ve
ABD MAX6411BS38-T Max UCSP-4 Aerexrop HanpsokeHms (3,800 B/OTKPLITLIA CTOK HU3KMHA
aKTUBHbLIA YPOBEHb)
ABD MAX803RXR Max SC70 Cxema c6poca mykponpoueccopa 3 B —ve




Kopbi, HaunHawowmecs Ha 6yksy A. ([pogomksHns)

Kog MNpuGop MNpoussoaurens Kopnyc Onucanue w/unu asanor

ABE MAX6411BS39-T Max UCSP-4 ﬂeTeKToQ HanpsbkeHus (3,900 B/OTKPbITLIA CTOK, HU3KUA
aKTUBHbIA YpOBEHD)

ABE MAX803ZXR Max SC70 CxeMa cbpoca Mukponpoueccopa 2,5 B —ve

ABF MAX6411BS40-T Max UCSP-4 ﬂeTeKToQ HanpsbkeHus (4,00 B/OTKpbITLIA CTOK, HU3KWUA
aKTUBHbIN ypOaeHb)

ABF LM4041A1X3-1.2 Max SC70 WyHTunpyrowmit crabunusarop 1,225 B, 0,1%

ABG MAX6411BS41-T Max UCSP-4 ﬂeTeKToQ HanpskeHvA (4,100 B/OTKPLITLIA CTOK, HU3KUIA
AKTUBHBIA yPOBEHD)

ABG LM4041BiX3-1.2 Max SC70 LWyHTupyrowimi ctabunusarop 1,225 B, 0,2%

ABH MAX6411BS42-T Max UCSP-4 ﬂeTeKToQ Hanpsvkenus (4,200 B/OTKPbITLIA CTOK, HU3KUA
aKTVBHbIA YDOBEHb)

ABH 1.M4041DIX3-1 2 Max SC70 UWyHTupyrowmn crabunmsarop 1,225 B, 0,5%

ABI MAX6411BS43-T Max UCSP-4 AetekTop HanpsokeHis (4,300 B/OTKPLITLIA CTOK, HU3KUHA
aKTUBHbIN YpOBEHb)

ABI LM4041DIX3-1.2 Max SC70 WyHTupyrowmi ctabunusarop 1,225 B, 1,5%

ABJ MAX6411BS44-T Max UCSP-4 ,l]eTeK-roQ HanpsbkeHus (4,38 B/OTKPbITLIA CTOK, HU3KUA
AKTUBHbIA YpOaeHb)

ABJ LM4040AIX3-2.1 Max SC70 LWyHTupyrowimit ctabunusartop 2,048 B, 0,1% shunt V ref

ABK MAX6411BS45-T Max UCSP-4 ,l]eTeKTOQ HanpsxeHus (4,5 B/OTKPBITLIA CTOK, HU3KWI
aKTMBHbIA YpOBEHb)

ABK LM4040BIX3-2.1 Max SC70 WyHTupyrowumin crabunusarop 2,048 B, 0,2%

ABL MAX6411BS46-T Max UCSP-4 ,l]eTeKToQ HanpsxeHun (4,64 B/OTKDLITHIA CTOK, HU3KWIA
AKTUBHBIA YPOBEHD)

ABL LLM4040CiX3-2.1 Max SC70 LWyHTupytowwmit ctabunusartop 2,048 B, 0,5%

ABM LM4040DIX3-2.1 Max SC70 LWyHTupytowumn ctabunusatop 2,048 B, 1%

ABN LM4040AIX3-2 5 Max SC70 LyHTupytowmin ctabunmsarop 2,500 B, 1%

ABO LM4040BIX3-2 5 Max SC70 LLyHTupytowmii ctabunusarop 2,500 B, 0,2%

ABP LM4040CIX3-2.5 Max SC70 LWyHTupytowmn ctabunmsarop 2,500 B, 0,5%

ABQ 1.M4040DIX3-2 5 Max SC70 LUyrTupytowmi crabunusarop 2,500 B, 1%

ABR LM4040AIX3-3.0 Max SC70 LUyHTupytowmi ctabunmsarop 3,000 B, 0,1%

ABS LM4040BIX3-3.0 Max SC70 WyHTupyrowmit crabunusarop 3,000 B, 0,2%

ABT 1.M4040CIX3-3.0 Max SC70 LyHTHpytowmin ctabunmsarop 3,000 B, 0,5%

ABU LM4040DIX3-3.0 Max SC70 WyHTnpyrowmi crabunmsarop 3,000 B, 1%

ABV LM4040A1X3-4.1 Max SC70 LWyHTHpytowmi ctabunmsarop 4,096 B, 0,1%

ABW LM4040BI1X3-4.1 Max SC70 WyHTupyrowwmit crabunusarop 4,096 B, 0,2%

ABX LLM4040CIX3-4.1 Max SC70 LUyHTupyrowmi crabunusatop 4,096 B, 0,5%

ABY LM4040DiX3-4.1 Max SC70 LUynTupyrowwmv crabunusarop 4,096 B, 1%

ABZ 1.M4040AIX3-5.0 Max SC70 WyHTupyrowuin crabunusarop 5,000 B, 0,1%

AC BCX51-100 Sie SOT89 pnp 3BykoBoit 45 B, betta = 100

AC BCX51-10 Phi SOT89 pnp 3BykoBoW 45 B, betta = 100

AC BCWeB0C Phi SOT23 BCY58-ix

AC ZMV831A Zet S0OD323 Csepxpeskui Bapukan 28 B, 15n® npu 2B

ACs BCW60C Sie SOT23 BCY58-ix

ACp BCW80C Phi SOT23 BCY58-ix

ACt BCWB0C Phi SOT23 BCY58-ix

ACA 1.M4040BIX3-5.0 Max SC70 LWynTupyrowimi ctabunusarop 5,000 B, 0,2%

ACAA MAX809TXR Max S0T23 microproc —ve reset gen 3.3 B

ACB LM4040CIX3-5.0 Max SC70 LWyHTupyrowwmit ctabunusarop 5,000 B, 0,5%

ACC 1.M4040DI1X3-5.0 Max SC70 LUyHTupytowwmv crabunusarop 5,000 B, 1%

ACE MAX6326_R31-T Max SC70 CxeMa cbpoca Mukponpoueccopa 3,080 B —ve

ACF MAX6347_R46-T Max SC70 Cxema cbpoca Mukponpoueccopa 4,630 B +ve

ACH MAX6326_R23-T Max SC70 Cxema cbpoca Mukponpoueccopa —ve 2,320 B

ACI MAX6326_R26-T Max SC70 Cxema cbpoca Mukponpoueccopa —ve 2,630 B

ACJ MAX6328_R26-T Max SC70 Cxema cbpoca Mukponpoueccopa —ve 2,630 B

ACK MAX6346_R44-T Max SC70 Cxema cbpoca Mukponpoueccopa —ve 4,380 B

ACL MAX6347_R44-T Max SC70 CxeMa cbpoca Mukponpoueccopa +ve 4,380 B

ACM MAX6348_R46-T Max SC70 Cxema cbpoca Mukponpoueccopa —ve 4,630 B

ACN MAX6348_R44-T Max SC70 Cxema cbpoca Mukponpoueccopa —ve 4,380 B

ACO MAX6346_R46-T Max SC70 Cxema cbpoca Mukponpoueccopa —ve 4,630 B

ACP MAX6326_R29-T Max SC70 Cxema cbpoca Mukponpoueccopa —ve 2,930 B

ACQ MAX6327_R23-T Max SC70 CxeMa cBpoca Mukponpoueccopa +ve 2,320 B

ACR MAX6327_R26-T Max SC70 Cxema cbpoca Mukponpoueccopa +ve 2,630 B

ACS MAX6327_R29-T Max SC70 Cxema cBpoca Mukponpoueccopa +ve 2,930 B




Kogesl, HasunHaowmecs Ha 6yksy A. ([pogonxenne)

Kon Npubop NpoussoauTens Kopnyc OnucaHue w/unu aHanor
ACT MAX6327 R31-T Max SC70 Cxema c6poca mukponpoueccopa +ve 3,080 B
ACU MAX6328 R23-T Max SC70 Cxema c6poca Mukponpoueccopa —ve 2,320 B
ACV MAX6328_R23-T Max SC70 Cxema c6poca Mukponpoueccopa —ve 2,930 B
ACW MAX6326_R31-T Max SC70 Cxema cbpoca mukponpoueccopa —ve 3,080 B
AD BCX51-160 Sie SOT89 pnp 3BykoBo# 45 B, betta = 160
AD BCX51-16 Phi SOT89 pnp 3BykoBow 45 B, betta = 160
AD BCW60D Phi SOT23 BCY58-x
AD ZMV832A Zet S0OD323 CBepxpeskvii Bapukan 28 B, 22 nd npu 2B
ADs BCW60D Sie S0T23 BCY58-x
ADp BCW60D Phi SOT23 BCY58-x
ADt BCW60D Ph S0T23 BCY58-x
ADAA MAX809SXR Max SOT23 Cxema cbpoca Mukponpouyeccopa —ve 3,3 B
ADN 2SC3838K Roh — npn 11 B, 3,2 My ans TB-TioHepoB

R g HeTekTop HanpshkeHus 2,200 B, ABYXTAKTHLIWA, aKTUBHBLIWA
ADW MAX6406BS22-T Max UCSP-4 HM3 KM YPOBEHL

~ g HetekTop HanpspkeHua 2,32 B, ABYXTaKTHbIA, aKTUBHLIN
ADX MAX6406BS23-T Max UCsP-4 HI3KNY YDOBEHE

~ g HeTekTop HanpsbkeHua 2,4 B, ABYXTaKTHLIA, aKTUBHbINA
ADY MAX6406BS24-T Max UCSP-4 HI3KMiA YDOBEH

~ g HetekTop Hanpshkenns 2,500 B, ABYXTAKTHLIA, aKTUBHbLIWA
ADZ MAX6406BS25-T Max UCSsP-4 HU3KMIA YPOBEHL
AE BCX52 Sie SQT89 pnp 60 B 3BykoBoK, aHanor BCX55
AE ZMV833A Zet S0OD323 CBepxpeskwii Bapvkan 28 B, 33 ndo npu 2B

3 HeTekTop HanpshkeHnn 2,63 B, ABYXTAKTHLIW, aKTUBHbLIA
AEA MAX6406BS26-T Max UCSP-4 M3k ypOBEHE
AEB MAX64068S27-T Max UCSP-4 HetekTop Hanpsokenun 2,70 B, ABYXTaKTHbIA, aKTUMBHLIA

HU3KWUWA YPOBEHb

~ HetekTop HanpspkeHua 2,80 B, ABYXTaKTHbLIA, aKTMBHbLIA
AEC MAX6406BS28-T Max UCsP-4 HI3KMiA yDOBEHE

g _ HeTekTop HanpsykeHus 2,900 B, ABYXTAKTHLIWA, aKTUBHBLIWA
AED MAX64068S29-T Max UCSP-4 HM3KM#A YDOBEHY

X ’ HetekTop HanpsxxeHnus 3,00 B, ABYXTaKTHbIWA, aKTUBHbINA
AEE MAX6406BS30-T Max UCSP-4 HM3 KM YDOBEHL

B g HetekTop HanpspkeHun 3,08 B, ABYXTaKTHLIA, aKTUMBHbLINA
AEF MAX6406BS31-T Max UCSP-4 HM3KNiA YPOBEHb

_ g HetekTop HanpspkeHua 2,20 B, ABYXTAKTHLIW, aKTUMBHbLINA
AEG MAX64078S22-T Max UCSP-4 BLICOKWA YDOBEHS

~ g HetekTop Hanpshkenua 2,30 B, ABYXTAKTHLIW, aKTMBHbLINA
AEH MAX6407BS23-T Max UCSP-4 BLICOKMA YPOBEHb

R g HetekTop Hanpskeunsa 2,40 B, ABYXTaKTHLIA, aKTUBHBIA
AEI MAX64078S24-T Max UCcsP-4 BbICOKMiA YDOBEHS

3 g HetekTop HanpshkeHus 2,50 B, ABYXTAKTHLIA, aKTUBHbLIA
AEJ MAX6407BS25-T Max UCSP-4 BLICOKWA YPOBEHb

X HetekTop HanpsixkeHun 2,63 B, ABYXTaKTHbIWA, aKTUBHbLINA
AEK MAX6407BS26-T Max UCspP-4 BLICOKMIA YPOBEHb

. HeTexTop HanpshkeHus 2,70 B, ABYXTAKTHLIWA, aKTUBHbLIWA
AEL MAX6407BS27-T Max UCSP-4 BLICOKMiA YDOBEH

i . HerekTop HanpshkeHus 2,80 B, ABYXTAKTHLIWA, aKTUBHbLIWA
AEM MAX64078S28-T Max UCSP-4 BLICOKWA YDOBEHb

i . HetekTop HanpsxxeHwna 2,93 B, ABYXTaKTHLIA, aKTUBHbINA
AEN MAX6407BS29-T Max UCSP-4 BLICOKVA YPOBEHb
AEN 28C3839K Roh - npn 20 B, 2 Iy ana TB-TioHepoB

i g HetekTop HanpsbkeHua 3,0 B, ABYXTaKTHLIA, aKTUBHBLIA
AEO MAX6407BS30-T Max UCcSsP-4 BLICOKMA YPOBEHb

R _ HetekTop HanpshkeHua 3,0 B, oBYXTaKTHbIA, aKTUBHBIA
AEP MAX6407BS31-T Max UCSP-4 BLICOKY YPOBEH

g g HetekTop HanpsbkeHna 2,200 B, OTKPLITLIA CTOK, HU3KUA
AEQ MAX6408BS22-T Max UCSP-4 AKTVBHBIIA YOBEHb

g _ HetekTop HanpsbkeHnsa 2,320 B, OTKPbITLIA CTOK, HU3KWMA
AER MAX6408BS23-T Max UCSP-4 AKTMBHbIIA YDOBEHb

) HeTekTop HanpspkeHna 2,4 B, OTKPLITHIA CTOK, HU3KWA
AES MAX6408BS24-T Max uCcspP-4 AKTVBHEIY YDOBEHD

R . HeTekTop HanpshkeHna 2,50 B, OTKPbLITLIA CTOK, HU3KWUIA
AET MAX6408BS25-T Max UCSP-4 AKTVBHbIN YDOBEHD

3 . LeTtekTop HanpshkeHun 2,63 B, OTKPLITLIN CTOK, HU3KUIA
AEU MAX6408BS26-T Max UCSP-4 AKTVBHI YPOBEHD

B ~ HetekTop HanpskeHus 2,70 B, OTKPbITLIA CTOK, HU3KUIA
AEV MAX6408BS27-T Max UCSsP-4 AKTVBHbIN YPOBEHD
AEW MAX6138AEXR12-T Max SC70-3 LUyHTMpytowmi ctabunusatop 1,2205 B, 0,1%




Kopgbi, HaunHaiowmecs Ha Gykey A. (Mpogonkexne)

Koa MNpubop fNpoussogurens Kopnyc Onucaxue w/unu aHanor
g HetekTop Hanpsbkeuua 2,80 B, OTKPbITbIA CTOK, HU3KWUA
AEW MAX6408BS28-T Max SC70-3 AKTMBHLI YpOBEH
AEX MAX6138BEXR12-T Max SC70-3 WyHTupytowwi crabunusarop 1,2205 B, 0,2%
g HeTektop Hanpsbkerna 2,930 B, OTKPLITLIA CTOK, HU3KWIA
AEX MAX6408BS29-T Max UCSsP-4 AKTVBHLI YpOBEHD
AEY MAX6138CEXR12-T Max SC70-3 WyHTupyrowmin ctabunusarop 1,2205 B, 0,5%
g Hetekrop Hanpshkenus 3,000 B, OTKPLITBLIA CTOK, HA3KUIA
AEY MAX6408BS30-T Max UCSP-4 AKTVBHLIA YPOBEHS
R HetekTop HanpsykeHyA 3,080 B, OTKpbITLIA CTOK, HU3KUA
AEZ MAX6408BS31-T Max UCsP-4 AKTMBHLI YpOBEHL
AF ZMV834A Zet S0OD323 Caepaxpeskui Bapukan 28 B, 47 n® npu 2B
AFs BCWB60FF Sie SOT23 BCY58
AFA MAX6138AEXR21-T Max SC70-3 LWyHTupyrowumi cTabunusaTop 2,0480 B, 0,1%
YHTUDYtoW P
. HetekTop HanpsbkeHus 3,3 B, ABYXTaKTHbIA, HU3KWUA
AFA MAX6409BS33-T Max UCSP-4 AKTMBHLIA YpOBEHE
AFAA MAX809RXR Max S0T23 Cxema cbpoca mukponpoleccopa —ve 3,0 B
AFB MAX6138BEXR21-T Max SC70-3 WyHTupytowmi ctabunusarop 2,0480 B, 0,2%
AFB MAX6409BS34-T Max UCSP-4 HetexTop Hanpsbkeuus 3,4 B, ABYXTKTHbIIA, HU3KUA aKTUBHLIA
YpOBEHb
AFC MAX6138CEXR21-T Max SC70-3 LWyHTupytowmin ctabunusarop 2,0480 B, 0,5%
g Hetekrop HanpsxeHwa 3,5 B, ABYXTAKTHLIN, HU3KWIA
AFC MAX6409BS35-T Max ucspP-4 AKTUBHLITE YpOBEHb
g Hetextop Hanpsbkeuuna 3,6 B, ABYXTaKTHLINA, HU3KWIA
AFD MAX6409BS36-T Max ucspP-+4 AKTMBHLI YPOBEHL
AFE MAX6138AEXR25-T Max SC70-3 LWyHTupytowmii ctabunusarop 2,5000 B, 0,1%
g Hetekrop HanpsxeHvA 3,7 B, ABYXTAKTHLIA, HU3KWUNA
AFE MAX6409BS37-T Max UCSP-4 AKTMBHIA YpOBEHE
AFF MAX6138BEXR25-T Max SC70-3 LyHTupyrowmi ctabunusaTop 2,5000 B, 0,2%
-~ HeTexTop HanpsokeHusn 3,8 B, ABYXTaKTHbIW, HU3KWUA
AFF MAX6409BS38-T Max UCSP-4 AKTVBHLIA YpOBEH
AFG MAX6138CEXR25-T Max SC70-3 LyHTupytowwmin crabunusarop 2,5000 B, 0,5%
g ~ Hetextop Hanpsokerua 3,9 B, ABYXTAKTHBIN, HU3KWMIA
AFG MAX6409BS39-T Max ucspP-4 AKTMBHLIA YpOBEHL
AFH MAX6409BS40-T Max UCSP-4 e:g:g’?:p Hanpsokerus 4 B, ABYXTaKTHbIA, HU3KUIA aKTUBHBIA
AFI MAX6138AEXR30-T Max SC70-3 WyHTHpytowmi ctabunmsatop 3,0000 B, 0,1%
R g HeTexTop HanpskeHus 4,1 B, ABYXTAKTHbINA, HU3KWIA
AFI MAX6409BS41-T Max UCSP-4 AKTMBMLI YpOBEHL
AFJ MAX6138BEXR30-T Max SC70-3 WyHTupyrowwmii crabunusarop 3,0000 B, 0,2%
g HeTexTop Hanpsxkerus 4,2 B, ABYXTAKTHbIA, HU3KWA
AFJ MAX6409BS42-T Max UCSP-4 aAKTMBHLIA YpOBEHL
AFK MAX6138CEXR30-T Max SC70-3 LWyHTupytowuii ctabunusatop 3,0000 B, 0,5%
Hetextop Hanpsxkerus 4,3 B, NBYXTaKTHLIA, HU3KUA
AFK MAX6409BS43-T Max UCSP-4 AKTVBHLIA ypOBEH
R HetexTop Hanpskenus 4,38 B, ABYXTaKTHLIA, HU3KUA
AFL MAX6409BS44-T Max UCSP-4 AKTMBHLI YpOBEH
AFM MAX6138AEXR41-T Max SC70-3 WyHTupyrouimin crabunusarop 4,0960 B, 0,1%
R HeTextop Hanpsokerua 4,5 B, BYXTaKTHbINA, HU3KWIA
AFM MAX6409BS45-T Max UCSP-4 AKTVBHLI ypOBEHD
AFN MAX6138BEXR41-T Max SC70-3 WyHTupyrowmi crabunusarop 4,0960 B, 0,2%
. HetexTop Hanpsokenuns 4,63 B, ABYXTaKTHLIM, HU3KUA
AFN MAX6409BS46-T Max UCSsP-4 AKTMBHLI YDOBEHD
AFO MAX6138CEXR41-T Max SC70-3 WyHTunpyrowmin crabunusarop 4,0960 B, 0,5%
AFQ MAXB6138AEXR50-T Max SC70-3 LyHTupyrowmii crabunusartop 5,0000 B, 0,1%
AFR MAX6138BEXR50-T Max SC70-3 WyHTnpyrowwmii ctabunusarop 5,0000 B, 0,2%
AFS MAX6138CEXR50-T Max SC70-3 LWyHTupytowmii ctabunusarop 5,0000 B, 0,5%
AG ZMV835A Zet S0OD323 Ceepxopeskuii Bapukan 28 B, 68 nd npn 2 B
AG BCX70G Phi SOT23 BCY59-vii BC107
AGs BCX70G Sie SOT23 BCY59-vii BC107
AGp BCX70G Phi SOT23 BCY59-vii BC107
AGt BCX70G Phi SOT23 BCY59-vii BC107
AG BCX52-10 Sie SOT89 60 B pnp BCX52, betta = 100
AGAA MAX810LXR Max SOT23 Cxema c6poca Mukponpoueccopa +ve 5,0 B
AH BCX70H Phi SOT23 BCY59-viii BC107B
AHs BCX70H Sie SOT23 BCY59-viii BC107B
AHp BCX70H Phi SOT23 BCY59-viii BC107B
AHt BCX70H Phi SOT23 BCY59-vii BC107B




Kopbi, HaumHaowmecs Ha 6yksy A. ([pogonxenne)

Kog Mpubop fipousBoauTens Kopnyc OnucaHue w/unu aHanor

AH BCP53 Mot SO0T223 pnp ycunutenbHbi 80 B, 150 MA

AH BCX53 Sie SQOT89 pnp 3sykoBow 80 B, ananor BCX56

AH ZMV930 Zet SQOD323 Caepxpeskui Bapvkan 2,9/8,3 n®

AHAA MAX810MXR Max SOT23 Cxema cbpoca Mukponpoueccopa +ve 50B

AdJ BCX70J Phi SOT23 BCY59-ix BC107

Ads BCX70J Sie SOT23 BCY59-ix BC107

AJdp BCX70J Phi SOT23 BCY59-ix BC107

Adt BCX70J Phi SOT23 BCY59-1x BC107

AJd ZMV931 Zet S0D323 Ceepxpeskuii Bapvkan 4/13,5 nd

AJAA MAX810TXR Max SOT23 Cxema cbpoca Mykponpoueccopa +ve 3,3 B
AK BCX70K Phi SQOT23 BCY59-x BC107

AK ZMV932 Zet SOD323 Ceepxpeskuit Bapukan 5,5/17 n®

AKs BCX70K Sie SOT23 BCY59-x BC107

AKp BCX70K Phi SOT23 BCY59-x BC107

AKp BCX70K Phi SOT23 BCY59-x BC107

AK BCX53-10 Sie SQT89 pnp 80B BCX53, betta = 100

AKAA MAX810SXR Max S0OT23 Cxema cbpoca Mukponpoyeccopa +ve 3,3 B

AL BCX53-16 Sie SOT89 80 B pnp BCX53, betta = 100

AL MMBTAS55L Mot SQT23 pnp 25 B (MPSA55)

AL ZMV933 Zet SQOD323 Ceepxpeskuit Bapukan 12/42 no

Als BFP405 Sie SOT343 -

ALAA MAX810SXR Max S0OT23 Cxema cbpoca Mukponpoueccopa +ve 3,0B
AM MMBT3904W Mot SOT323 2N3904

AM BCX52-16 Sie SOT89 pnp 60 B, BCX52, betta = 160

AMs BFP420 Sie SOT343 npn 25 'y npu 4,5 B, 35 MA

AM BSS64 Mot SOT23 npn 80 B, 0,1 A, 60 MI'y

AMs BSS64 Sie SQOT23 npn 0,1 A, 60 MI'y

AMp BSS64 Phi SQOT23 npn 80 B, 0,1 A, 60 MI'y

AMt BSS64 Phi SQOT23 npn 80 B, 0,1 A, 60 MI'y

AM ZMVI33A Zet SOD323 Ceepxpeskuii Bapvkan 12/42 nd

AN BCWBOFN Sie S0T23 npn oblero npumeHexus 35 B, 0,2 A

ANs BFP450 Sie S0OT343 npn 25 u, 4,5 B, 100 MA

AN ZMV934 Zet SOD323 Caepxpeskuii Bapvkan 25/95 nd

AO BCWB0AR ITT SOT23R BCY58-vis

AO ZMVI34A Zet S0OD323 CBepxpe3skui Bapukan 5/95 n®

AP BCW60BR ITT SOT23R BCY58-vm

APs BFP520 Sie SOT343 npn 40 'y, 2,5 B, 40 MA

A-Q 2PD1820AQ Phi SOT323 npn obuero npuMeHeHus 50 B, betta = 85...170
AtQ 2PD1820AQ Phi SOT323 npn obuero npuMeHeHus 50 B, betta = 85...170
AR BCW60CR T SOT23R BCY58-ix

AR MSD709R Mot - pnp obuero NpuMeHeHus 25 B

AR1 BSR40 Phi SOT89 npn 70 B, 1 A, 1,35 BT, betta = 40...120

AR2 BSR41 Phi SOT89 npn 70 B, 1 A, 1,35 BT, betta = 100...300

AR3 BSR42 Phi SOT89 npn 90 B, 1 A, 1,35 BT, betta = 40...120

AR4 BSR43 Phi SOT89 npn 90 B, 1 A, 1,35 BT, betta = 100...300

A-Q 2PD1820AR Phi S0T323 npn obwero npumeHenus 50 B, betta = 120...240
AtQ 2PD1820AR Phi SOT323 npn obero npumMexenunn 50 B, betta = 120...240
A-S 2PD1820AS Phi SOT323 nph oBuero npuMeHeHns 50 B, betta = 170...340
AtS 2PD1820AS Phi SOT323 npn oBuiero npumMexenunn 50 B, betta = 170...340
AS BCW60DR ITT SOT23R BCY58-x

AS MSD709S Mot - pnp obuiero npuMeHeHus 25 B

ASs BAT18-05 Sie SOT23 [Ba paauovacToTHbIX pin-avona BAT18

AS1 BST50 Mot SOT89 npn cocrtaesHon, 0,5 A, 60 B

AS2 BST51 Mot SOT89 npn coctaeHoi, 0,5 A, 80 B

AS3 BST52 Mot SOT89 npn cocraBHoi, 0,5 A, 90 B

AS3 BSP52 Mot SO0T223 npn coctasHoW, 0,5 A, betta = 2000

ATs BAT18-06 Sie S0T23 [lBa paauovacToTHbIX pin-aAvoaa, obuwiuin aHog BAT18
ATs BFP540 Sie SOT343 npn CBY

AUs BAT18-04 Sie SOT23 [Ba pagu#o4acToTHbIx pin-guoga BAT18

AU BCWBOGR ITT SOT23R BCY58

AV DAN212K Roh - Umnynbckbii 8 B, 100 MA

AW BCWG0OHR T SOT23R BCY58

AX BCX70JR ITT SOT23R BCY59-ix

AY BCX70KR ITT SOT23R BCY59-x

AY MMBD1000 Mot SQT23 Avoa Si nepekniovatoimin 30 B, 0,2 A

MNpogonxenne cneayer.



MPEG-4, UJIN CTPYKTYPU3ALIUA MYJNIbTUMEQUA

(wacrb 2)

Cratbna 6bina onybnukosara B xypHane PC Magazine, gononHena v nepepaboTtaHa creymansHo gns xypHana P3T.

(OxonvaHme. Hauano 8 P3T Ne6, 2003 r.}

Ceprei HoBocenbuyer (Mocksa)

B sTOoM HOMepe XypHana mbi npogonxaem pacckas
06 MHGhOPMaLMOHHOW TEXHONOrMN rpagywero yngpo-
BOro mupa — ctaHgapre MPEG-4.

noToKn n YPOBHI

B «noTokoson» 4actn apxutektypa MPEG-4, ouesnp-
HO, ONMPAaEeTCA Ha APYrov hyHOaMEeHTanbHbI CTaHOapT
ISO — cemuypoBHeByI0 Mogenb B3aMMOOENCTBUR OTKPbI-
TbiX cucTteM. HanoMHum, 3ta Mopent Bblgenser ceMb
HE3aBUCUMbIX BIOXEHHbIX YPOBHeW (CBEPXY BHU3: npu—
KnagHow, NPeacTaBUTENbCKUA, CEaHCOBbIA, TPaHCNOPT-
HbIA, CeTeBON, KaHanbHbIA, thnandeckun). Kaxaein na
YPOBHEN Ha nepegaloLiemM KoHue obLlaeTca ¢ cooTBeT—
CTBYIOLWMM YPOBHEM HA NPUEMHOM, @ gns atoro obpa-
u|aeTcs K NoOKanbHbiM cnyx6am cocepHero HUXHero
ypoBHs (KOTopbi NpegocTaBnseT eMy 4ns 3T0r0 crneuv-
anbHbIA MHTEPENC) — 1 fanee Bce NPOUCXOOWT «Npo-
3payHO» ANS HEro, BCe OCTanbHbIE HUXHUE YPOBHU CUC—
TEMbI OT HEro cKpbIThl. Mo Mepe NpoaBuXeHns No 3101
flecTHUUE BHU3 cofiepXaTenbHan UHopMaums, KOTopon
0bMeHMBAIOTCA NOMb30BATENN UAW NPUAOXKEHUA — T.€.
npuknagHsbie ypoBHu, — obpacTtaeT cayxebHbiMK AaHHbI—
MK (KoTopble «HaBeWIMBAET» KaXAbl U3 YpOBHEN Ons
B3aMMOOENCTBUA CO CBOUM BN3aBW HA NPUEMHOM KOH-—
L& B COOTBETCTBUU C NPUHATLIM MeXdy HUMKW NPOTOKO—
nom obwenus). [laHHble pasbuBaloTca Ha NakeTbl, TEM
WAN UHBLIM CNOCOBOM MYFILTUNNIEKCUPYIOTCH, KOOMPYIOTCH
W NepefalnTcs Mexay y3f1aMu CeTU, 3 Ha NPUEMHOM KOH—
Le npoucxoouT obpaTHbIn Npouecc — cooblyerne cobu-
paeTcs, OMMLLAETCA 0T BCNOMOraTefbHbIX AaHHbIX U BOC—
CTaHaBAMBAETCA A0 CBOEro NepBOHAYanbHOro BMAA.

MPEG-4 geiictByeT Ha BepXHWUX YPOBHSAX Mopaenu
ISO, HauyuHas c ceaHcoeoro. [ns nepenayv novtokoe
faHHbIX OH obpallaeTcs k cnyx6amM TpaHCnopTHOro
YPOBHS, KOoTopble oBecnevmBaloT NPUACKEHUAM MHBa-
PUaHTHOCTL PaboTb!l C Pa3AUYHLIMU CUCTEMaMKN U Cpe—
namu goctaBku — cetesbiMu (B ToM yucne IP/UDP/
RTP, ATM, cetamn kommyTaumm naketos H.223), Be-
uatenbHbiMK (KabenbHblE U CNYTHUKOBbLIE CUCTEMBI,
DTV, DAB), ouckosbimu (CD, DVD). (Y10 kacaetcs 60—
flee HM3KUX ypoBHEN, COBCTBEHHO ceTel 1 TEXHONOrnn
nepegavun MynbTuMegna MHgopMaumumn, T0 MOXHO CO—
cnaTbCs Ha BECbMa NMofHbI 0630p, cocTasnerHbin One—
rom ®omuHosbiM [5].)

[ns ynpaBneHva nepegaden NoTokoBbIX OAHHbLIX B
MPEG-4 npegycMoTpeH cneuuanbHbil NPOTOKOA ce—
aHcoBOro ypoBHA, HasbiBaembin DMIF (Delivery
Multimedia Integration Framework — cpega wHTerpa -
UMK goctaBkn MynbTuMeaua). PaspaboTtymnkmn ykasbiBa-
10T Ha ero cxoacTeo ¢ FTP, noavepkuBas nNpu atoM, YTo
OCHOBHOE pa3nuyune B ToM, 410 «FTP B 0TBeT Ha 3anpoc

nepepaeTt paHHble, a DMIF — yka3aTtenu Ha 70, rae Ha-
xoasTcs (notokoBbie) aanHbie». Cnyx6ol ypoeHs DMIF B
gexkopepe MPEG-4 yctaHaBnMBalOT ceaHc ¢ «nepepa-
IOLLIE CTOPOHOMY, 3aTEM BbIBUPAIOTCH HYXHbLIE NOTOKM,
nocbinaeTcs 3anpoc, B Pe3ynbTate Yero TPAaHCMNOPTHbIN
ypoBeHb ycTaHaBnueaeT TpeGyemMble coequHeHus, no
KoTopbiM ByayT NOCTYNAaTh NOTOKOBbLIE AaHHbIE, U CO06-
LlaeT ykasaTenu Ha 311 coefiuHeHus, B utore yctaHas-
fIMBAETCA NPAMON KaHan obMeHa faHHbIMKM MeXay npu-—
OXEHUAMMN.

Cnyx6bi DMIF gocTynHbl npuknagHoMy YPOBHIO
c nomouwlblo mHTepdgenca DAl (DMIF-Application
Interface). menHo DAl MackupyeT ans nokanbHbIX Npu-
FIOXEHUIA pasHULY MEXOY ceTeBbiMK, BellaTenbHbIMK U
nokanbHbiMK (Hanpumep, ¢ guckos CD/DVD) notoka-
MK, 3Mynupys npu pabote ¢ BewlaTenbHbIMU N OUCKO—
BbIMM MCTOYHMKAaMUY «yaaneHHbin DMIF» v «ypaneHHoe
npunoxexuey. Npu 370M gonyckaeTcs ogHOBPEMEHHAs
paboTa co BcEMM TpeMs TUNaMu UCTOHYHMKOB ¥ 3aMEHa
0fHOro Ha Aapyromn.

MoTokoeble naHHbIE, KOTOPbIE OTHOCATCA K Megna-—
06bekTy, MOryT NocTynaTtb Yepes OfWH UAKU HECKONbKO
anemeHTapHbiX NoToko. (elementary streams, ES). Bece
Heo6XoouMbIE XapaKTEPUCTUKM 3TUX MOTOKOB, KAK-TO:
TpeGoBaHus K NPUEMHUKY, N@HHbIE 0 TanMuHre n ob
ypoeHe obcnyxumsaHus [Quality of Service, QoS), T1.e.
CKOPOCTH, NpUOpUTETE, OONYCTUMOM YPOBHE OWNBOK 1
MaKCUManbHOW 3afepXKe, COAEPXATCA B NpedyCMOT-
peHHOM ans Kaxgoro obvekTa geckpuntope obbekTa.
OeckpunTtopbl MOTYT TakXe cofgepXaTtb TEKCTOBYIO UH-
dopmaumio 06 obvekte. [eckpuntopbl 06beKTOB ne~-
pefalnTcsa B crneumnanbHOM 3fIEMEHTapHOM NOTOKE, YTO
noaponseTt 0o6aBAATbL K CUEHe HoBble 06bEKTb! UnK
YAanaTbh HEHYXHblE guHamuyieckn. KomaHgbl onucanus
cueHbl 1 06bekToB B chopmate BIFS Takxxe coctaBnsioT
OoTOefbHbLIA 3nEMEHTaPHbLIV NOTOK U MOryT BbITb MOaN—
dmunpoBaHbl 623 naMmeHeHns cobcTBeHHO MeamanaH-
HbIX B gpyrux notokax. Takum o6pasomM MOXHO BbiCT-
pauBaTb pPa3nuyHble cLueHapun Ha Ba3e oOHUX U Tex
Xe MeguanoTokoB. 3To NPUroguTCs v AN UHTEpPaKTUB—
HbIX MPUMEHEHWNA C MHOTOBaApUaHTHLIM pa3BUTUEM
CIOXeTa, 1 Ans NoAcTPOVKKU CAOXHOCTK cUeH U 0Bbek—
TO0B NoJ OOCTYNHbIM ypoeeHb Q0S: B 06oux cnyvaax
MOXHO 3apaHee NpedyCcMOTPeTb HECKOMbKO KOMaHM-
Hbix BIFS~-noTokoB, a B npouecce nepegayun onepa-
TUBHO BbIBMPaTb U3 HUX NOOXOOALLMA B Ka4ecTBE Aen—
cTByoulero cueHapus. Kpome Toro, obnervaloTcs agan-—
Tauus roToBbiIX NMPOU3BEAEHWN QNS HOBOW cpepbl
poctaeku (Hanpumep, CD-npogyktos gns WWW) uan
u3BnedYeHne roTosbiXx 06beKTOB ONR UCNONL30BAHNA B
HOBbIX NPOW3BENSHUAX.



i
MPEG-2 AemynbTunnexcuposaHue Aexomnpeccun . Komnoauuus u pel-mepmlr..E

— u)))))))

—|[ RTP) "))))))

— ubpP ;

— |l ; N
o K= -
|| ATM || - = W' -

: ®A&| |
: DAB :
g 3neMeHTapHble 3neMeHTapHbie :
= NOTOKN AV-06bekThl
e PSTN
) ' Wepapxuueckas
B OnuceHue cueHbl : MHTEpakTMBHan
2 - {aeckpunTOpbLI i ayawoBuayanbHaa
2 ---- 061exToB) : cuyeHa :
2 : !
> : !
= i h
o : :
] ' .
[ . :
= H
3 2 »
—— 2 IPMP L
———— [=% H
> :
— = Wucpopmaums :
——p I
E 0 KOMNOoanuum »;»)»

— (=]

5 il

- § Bocxopsume faHHbIe v g

= (BospeiicTane nonb3oBarens, 3anpockl kinacca obecnyxusanns, ...) "

Ynpoujernnas 6nok-cxeme gekogepa MPEG-4

CranpgapTtoM npegyCMOTPEHO Hann4nMe OTRENbHOro,
obulero Ans BCEX TMNOB MOTOKOBbLIX AAHHbIX YPOBHA CUH-
XpOHW3aLMK, KOTOPbIA AR KaX[Oro 3MeMeHTapHoro no-
TOKa onpefenser MUHUMAanNbHYI0 efuHULY BOCTYNa, UK
access unit (1.e. ayano— nnv Bupeokapp, KOMaHgy onu—
CaHUs CUEHbI 1 T.M.), BbICTpanBaeT Ans kaxporo obbek-—
Ta U Ana BCew CueHbl BpeMeHH'Yio 6a3y u obecnevnsa-
eT CMHXPOHM3auunio Mexpy HUMU. Ha cnHXxpoypoBHe
3neMeHTapHbLIB NMOTOKM Pa3buBalOTCA HA NaKeTbl, K HUM
pobaensetcs nHdiopmauns TanMuidra (time stamps) —
4yTobbl HA MPUEMHOM KOHUB BEeKOoAep CMOr afeKkBaTHO
cobpaTtb 1 0T06pa3nTL pesynbTUPYIOLLMIA NOTOK. 3aTem
cneunanbHbil NMORYPOBEHb MYNbTUNNIEKCUPOBAHUA
(FlexMux) onpepenser 3nemeHTapHble NOTOKK C Bnn3-
knmm TpeboBaHusamMu k QoS u rpynnmpyer ux — gas Toro,
4T0BbI MMHMMN3MPOBATL YUCIO CETEBbIX COEAUHEHUA,
3anpawunBaeMbiX OT TPAHCMNOPTHOro ypoBHA. Cam
TPAHCMOPTHbLIM YypoBeHb (kak n Bonee HU3KMe) B CTaH—
[apTB He PAcCCMAaTPUBAETCH, OQHAKO YCTAHOBMEHbI Me—
TOAb! 38L4MTbI OT OLWMBOK, PECUHXPOHM3aLUMM 1 BOCCTa-
HOBMEHUA OAHHbLIX NpK CHOSAX B MEXaHW3ME BOCTaBKM.

Ha npueMHOM KOHUE NPOUCXOAUT AeKoAMpoBaHne
MOTOKOB, BbifeneHne 06LEKTOB U NOCTPOEHNE CUEHbI,
Ocobo nofguepkHeM, 4To, kak u B criyyae MPEG-1 u
MPEG-2, MPEG-4 He ycTaHaBnuBaeT npasun npouec—
Ca KogupOBaHWA; HE KBCAEeTCH OH WU peTanen peannsa-
uvmn fekofpepa, 3afaBas NUWb NpaBvWna nNoBefeHns He—

Koero abcTpakTHOrO YCTPOWCTBA, @ TaKXKE CUHTAKCHC U
CEMaHTIKY BBOMYHbLIX MOTOKOB, C KOTOPbLIMM OHO BOSX-
HO ymeTb pabortatk. Ang atoro B MPEG-4 onpepenexa
mopenb gekopepa — System Decoder Model. Ha npak-
TUKE [OMNYCTUMbI BCEBO3MOXHbIE peanuaauun gexkope—
poB MPEG-4, oT oTfienbHbIX Crieunan3vpoBaHHbIX Tep—
MWUHanNoB A0 YHKUMN, BCTPOEHHbLIX B TENEBU3OP MK
NpPUCTaBKy, 0T MOBUNBbHBLIX KOMMYHUKAUUOHHBLIX YCT—-
poncTs Bpoge Tened)oHa 4O NPOrpaMMHbIX MOBYNen B
MK, c pa3Hon cTeneHbio cnoxHocTy (CM. Huxe).

YnpowyeHHas bnok—-cxema pekopepa MPEG-4 npu-
BERAEHa Ha pUCYHKe.

ABTOPCKME NPABA

OpHa 13 caMbiX OCTPLIX U TPYAHO pBLUAEMbIX Npo-
6nem uncposoro Mupa, npobnema, CerogHsa yxe Top-
MO3fLLas ero pasBuTue kyfa CunbHee, HYem npobnemso
TEXHONOrMYeck1e, — 3To 3aLumMTa aBTopckux npas. Crax-
papt xe MPEG-4, npeteHgys Ha porib yHUBEpCanbHOR
cpefbl BOCTABKN KOHTEHTA, HEMEANeHHO CTaHOBUTCS
cpepoTounem 1 Boneson Toukon 3Ton npobnems:. Mo-
HUMas 3T0, pa3paboTynkn CTaH[apTa ¢ camMoro Havana
NPUBREKNM NpeAcTaBnuTenen pas3nnyHbiX TBOPYECKUX
npodieccuin n oTpacnen, cTpeMsack gobutbca eguHoro
nopgxona, onpefennTb CMHTakcuc u Habop cpepcTs
npeHTudukaymMm 1 3aLMThl NPaB UHTENNEeKTYanbHoN
cobereeHHocTy (IPR) ans MPEG-4. B peaynbtate 6bin



BbipaboTaH KOMNNBKC Mep, U3BECTHbIA No4 HAa3BaHWU-
eM |IPMP (Intellectual Property Management &
Protection), nogpo6Hoe n3noXxeHue KOTOPbIX BbIXOAWUT
3a paMKu 3Ton ctaTby (ccbinkn Ha cooTBeTCTBYIOLUME
OOKYMEHTbI MOXHO HanmTu Ha canTe MPEG) BkpaTue
YyrOMSAHEM, 4TO C OECKPUNTOPOM Kaxdoro obbekTa unu
noToka MoxeT 6biTb CBA3aH crneyManbHbln 6nok gaH-
Hbix (IPl, Intellectual Property Identifier), conepxatumm
YHUKanNbHLIA MAEHTUINKATOP B OQHON U3 NPUHATLIX MEX—
gyHapodHbix cuctem (ISAN, ISRC wnu gp ), xapakTtepu-
CTUKY TUNA KOHTEHTA, @ Takxe umsa obnagartens npas unu
ykasaTtenb Ha Hero (Ha Hux) Kaxpabii npekogep uMeert
6nok (nHTepdpenc) IPMP, koTopbin 06pabaTuiBaeT gaH—
Hble 0 3awmTe CTangapToM NPegycMoTPeEHb! TAKXe ToY—
Ku Bxofa ans wudposanus,/ gelundiposanus nHgopMa—
umn BelpabBoTaHHas cucTeMa No3BOnNSeT Peanu3osaTh
MexaHW3Mbl 0TCNeXuBaHUA aBTOPCKUX NpaB, aBToMa-
TMYECKOro OTHUCNEHUR aBTOPCKUX MPOUEHTOB, NPOBE—
fAeHus ayguTa 1 paccnefoBaHun B criyyae npegnonara-—
€Mbix HapylWeHUNi, CTPOUTL Pa3HblE YPOBHU 3aLUNTbI
KOHTEHTa — Mo cooBpaxeHUsM KOMMEPHECKUM, NUYHO-
CTHbIM, cekpeTHocTM T N OpgHako 3T «BepxHUe» ypoB—
HU 33LKUTLI U YNIPABNEeHUS NPaBaMKn He BXOOAT B CTaH-
8apT v MoryT BbITb peann3oBaHbl Pa3paboTynkamm Npy-
NOXEHUM U/ UNK [epXaTensMU KOHTEHTa

EcTecTBeHHO, U 3T Mepbl, 0cOBEHHO NpPU HanW4uK
nNporpaMMHO peann3osaHHbix nneepos MPEG-4, B
npuHUMne MoxHo obowntu, Tak 4To paboTta Hap npobne-
MOV aBTOpPCKUX NpaB NPoOAONXaeTcs

«NPOodOUTIN MPEG-4

Kak sugute, ctanpapt MPEG-4 B ero nonHom Bu-
fe — BecbMa pa3BeTBneHHbI 1 MHOronNNaHoBbIA KOH—
rnoMepart, BKNYaWwmun MHOXECTBO MEXaHU3MOB 1
MHCTPYMEHTOB, TakK 4YTO ero nonHas peanu3aums MoXeT
rnokasaTbCs 3apgadvelr No4YTy HeBbiNONHUMOK YTo6bl He
AONYCTUTb HEKOHTPONMPYEMOro Pa3MHOXEHUR Mano-
COBMECTMMbIX 4aCcTU4HbIX peanv3auunn, Bbin ycTaHOB-
neH Habop NOAMHOXECTB, KOTOPbLIE COAEPXaT OrpaHn—
4YeHHble Habopb! MHCTPYMEHTOB 1 thyHkumn MPEG-4,
CYWECTBEHHbIX ONS Tex Unu UHbIX NPUMEHEHU 3TK
noAMHoxecTea Bbinu Ha3saHbl «npodimnammy (Profile),
OHW MOryT H4acTMYHO NepeceKkaTbCs, NONHOCTbIO BKMHO—
4aTb B ceba hyHKUMOHANbHOCTL (MnadLWnxy NOAMHO-
XecTs unu uobaBnaTe Te Unu UHbie hyHkuun [ng 6onb-
wewn rmbkocTn n ynpoweHus nogbopa BapuaHToB NpPo-
thunu Bbinn pa3buTbl No KaTeropMaM AeBATb BU-—
3yanbHbix (BKNoYaowme, B cBOO o4epedb, npodunu
ans paboTbl TONLKO C XWBbIM BUAEO, TONbKO C @aHUMa-—
umen n rubpuaHbie), YeTbipe 3BYKOBbIX, TPY rpatmnyec-
Knx U YeTbipe npodimna onucaHusa cueHbl Kpome Toro,
B 3aBUCMMOCTW OT OOCTYNHOW BbIYUCAUTENLHOW MOLL—
HOCTW OEeKOAepa, AnA Kaxnoro Npoguna ycTaHOBRNEHbI
OOVH Unu Heckonbko ypoBHen (Level — He nyTaTh ©
Layer mogenu ISO) Takum oBpa3oMm, npu nocTpoeHum
fekopepa MPEG-4 paspaboTuuk gonxeH BbibpaTb
KombBuHaumio npodmnen n YpoBHEN 1 nocne 3Toro 0ba-
3aH peanu30BaTb ONUCLIBAEMbIV UMKU HABoP dyHKUMIA
B nonHom obveme [MoTpebutenb Xxe, NpoyTs B Nac-
nopTe ycTPOWCTBA Unu NporpaMmbl 3Ty KoMBuHauuio,
Cpasy NoHUMAET, 4TO YMEEeT, 8 Yero He yMeeT [aHHbI
gekopgep Peann3auuu, NOCTPOEHHbLIE HA OCHOBE OaWN-—
HakoBon KomMbBuHauuu, AOnXHbl BblTb NONHOCTBLIO
COBMECTUMBI APYr ¢ Apyrom EctectserHo, B npepenb—

HOM cny4ae, Bbibpae KOMBMHAUMIO M3 BCex CTapLUKx
npodunen 1 ypoBHEN, Mbi NONY4MM NonHbI Habop dyH-
kumn MPEG-4 Cnucok npegnaraembix npodmnen MoX-
Ho HawuTu B [1] (Bepcus 1) u [2] (Bepcun 1 1 2)

BEPCUR 2

B okTabpe 1998 r 6bin 3adimkecvposaH Habop nonHo-
CTbIO TOTOBbIX HA TOT MOMEHT (BYHKUWIA U MHCTPYMEHTOB
MPEG-4, aTot Habop 6bin HassaH MPEG-4 Version 1 u
nepedaH Ha yTBepXeHne B kayecTse odmumnanbHOM cne-
undimkaumn ctanpgapta Bce nocnepyowe gnopaboTku
sownu B MPEG-4 Version 2 Bepcus 2 He 3aMeHseT diyH—
kunm Bepcun 1, a po6aBnseT K Hel HOBbIe BOSMOXHOCTH,
cama xe Bepcus 1 peenauu He nognexut [ekopepsb,
nocTpoeHHbie no Bepcuu 1, He ycTapenu ¢ Bbixogom Bep-
cumn 2, NoCKoNbKY HoBble thyHKUMIN peann3oBaHbl Kak Ao-
nonHuUTenbHLIA Habop npodinnen

Y10 e pobaenaeT BTOpas Bepcus ctanpapTa? Cnn-
COK HOBbIx hYHKUMIA 3aHUMAET He OfHY CTPaHuLY, Mbi
Ha30BEM n1Lb HEKOTOpPble 13 Hanbonee BNEYaTNAIOLLMX

. Pa3spelseHrne MHOroNonb30BaTENLCKOrO NPUCYT-
CTBMS B CUEHE W B3aUMOAEWNCTBUR C KOHTEHTOM 3HauuT
nuv 3T0, 4TO B NPUHUMNE MOXHO 3ane3Tb 4epe3 CeTb B
4y>KOW TENEBU30P U BCE TaM NEepeasuHyTb? unn 3anTu B
rocTv K cocefly B BUAE aBaTapa 1 cbirpaTh ¢ HUM B Quake®

« [anbHenwee nononHenne dyHkumn BIFS
(BIFS++) n cbnuxenve ero ¢ VRML

. Beepgenve chopmaTta haina MPEG-4 (MP4) Ha
6a3e cdopmata dramna QuickTime, 4TO Nno3BonuT xpa-—
HUTb (nokanbHo unn pacnpepgenernHo ¢ URL-cobinka-
Mu), KONMPOBATL, PefaKkTUPOoBaTh, NPOUrPLIBaTL HA No-
KanbHOM YyCTPOWCTBE WU NepenaBaTb NONHYIO Npe3eHTa-
umio B chopmate MPEG-4

« MPEG-J nossongseT 3arpyxaTb (B 0TAENbLHOM
noToke) u 3anyckatb Kop Java Ha nnespax MPEG-4

« Pabota ¢ nonuronanbHeiMu 3D-Mopensmu, nog—
gepxka yposHen getanvsaummn mogenu (LOD)

. Bpobaeok k aHMMaummn nuua NosBnAETCS aHUMa-
ums tena (pa3paboraHo coeMecTHo ¢ Humanoid
Anmimation Working Group VRML)

. Crepeockonuyeckoe Buaeo

+ 3HauuTenbHble YCOBEPLUEHCTBOBAHUR HA yPOB-
He DMIF, Bkniovas cuMMeTprYHbIE COEANHEHNS OTNPa—
BUTENb—MONy4aTenb BMECTO CEPBEP—KNNEHT, 4TO
No3BOnUT CTPOUTb Pa3rOBOPHLIE NPUNOXEHUR U opra-
HN30BbIBATb NOUCK B MynbTUMEAMNHbIX Ba3ax OaHHbIX

« W MHOroe gpyroe

B pesynbTaTe 4uvMcno npociuneli B KaXOon n3 kare-
ropui Kak MMHUMYM yABOUNOCH

* X %

HecmoTtps Ha B6ernoe n cxemaTuU4HOE U3noXeHue,
obbeM cTaTby HE NO3BONKUN paccka3aTb 060 BCex xuT-
pbix cBoncTBax MPEG-4 1 oUueHNTb MHOrOYUCREHHbIE
yAMBUTENbHbLIE BO3MOXHOCTU U NEPCNEKTUBLI, KOTOPblE
CYnuUT ero BHeapeHue (xoTa Ha 370 1 TpyaHo Bbino pac-
CUUTbIBATbL — Befb [axe kpaTkuin 0630p cTaHpapTa,
coenaHHbId  pa3paboTtyukamu, 3aHumaeT 6Gonee
60 ctpanuy!) Ho Mbl BUpenu ceoio 3aaaqy B TOM, 4T0b6bI
CO30aTb OLyLieHne HaBUraloLLmnxCcs nepemeH u noby-
OWTb K AanbHENWMM CaMOCTORTENbHLIM NOUCKAM — 1
NMoTOMY OTCbINAeM 4MTaTens K NPUBEAEHHON B KOHUE
CTaTbK NUTEPATYPE, 8 TAaKXEe PeKoMeHayem uccneno—



BaTb cant paspaborumkos MPEG no agpecy http://
mpeg.telecomitalia.com u cant www.mdit.org. Cnpa-
BOYHbIV canT www.mped.org yXe HeCKonbKo net He 06-
HOBAANCS, HO NO-NPEXHEMY COAEPXUT MHOrO Nones-
Hbix CCbINOK; OH MOXET BbITb KpanHe UHTEPECEH ANs Tex,
KTO x04eT pa3obpaTbcsa ¢ ucropuen Bonpoca.

PA3, OIBA, YETbIPE, CEMb,

UWn MPEG KAK MHAWKATOP MNMPOrpPECCA

3a nepsble Heckonbko net paboTb! kommuteta MPEG y
LUMPOKOW ayaMTOPMK YCMeno CRoXuTbCs NpencraBneHue
0 Hem Kak 06 opraHn3aumm, Lenvkom noceaTueLLen cebs
BOMpOCaM CXaTus MegMagaHHbIx, — M 3TO 0OHA U3 Npu-
4MH, NoYemMy TaK NopaxaeT Npy NepPBoOM 3HAKOMCTBE CO-
pepxanue crtangapta MPEG-4. Ho ecnu paso6paTtees,
To pjaxe camo Hassawue MPEG — «3kcneprtHas rpynna
No OBUXYLMMCS M306paxeHnamMy — NokasbiBaeT, YTo
KPYr e MHTEPECOB 3HA4YUTENBLHO WKpe npobnem cxa-
TuA. MNpocTo Ha nepeoM 3Tane «MyNbTUMEOUA PEBONIO—
LMn» MMEHHO CXaTMe MMENO pelualollee 3HadeHne, u B
MPEG ygenunu emy Hanbonbluee BHuMasue, nobueluncs,
oTMeTumM, BecnpeleneHTHO yonewHoro pesynbTtaTa B
pene NPUMUMPEHUs NOAXON0B U UHTEPECOB MHOrOMUNNU-
apaHbix KOPnopBUMA K LENbIx MHOYCTPUNA.

CeropgHs npoucxogut cbnunxeHne (Ha4nMHaeTos UH-
Terpauun) TenesmgeHua n VIHTepHeTa, nepcoHanbHbix
KOMMbIOTEPOB M Pas3BnekaTenbHbix NPUCTABOK W nnee—
poB, @ MEOWAKOHTEHT, KOTOpLI NoTpebutens nony4aer
13 BCEx 3TUX UCTOYHWUKOB, CTAHOBUTCA He NPOCTo Luu-
poBbiM, Ho 1 Bee Bonee vHrepakTuBHbIM. U Tpebytotcs
HOBble CTaHAapPTbl, KOTOPblE NOMOryT pa3paboTymMkam
KOHTEHTA OOHECTH CBOV Npou3BedeHus fo notpebute—
ns MakcumarnbsHbiM Yucnom cnocobos, a nonb3oBaTe-
nsam (3puTenaM) — rosny4aTth CO CBOEro ycTpowmcTBa no-
CTYN K MeguakoHTeHTy B niobom ero copme.

B uenom moxHo ckazaTb, 4to pa3pabortunkn MPEG-4
cobpanu n 0606w MHoroe M3 Toro, 4To Gbino Hapabo-
TaHO 3a OecATb—NATHAAUaTh NeT B paHee marno nepece-—
KaBLwnxca obnactax u TexHonorusx [QuickTime n VRML,
3D-rpachuka v nHTEpPaKTUBHAR (NEPCOHAXHAAY AHUMALIS
no Tuny Macromedia Director, pa3pabotka Bugeovrp, Bu-
[E0KOMMNO3WUTUHT, TENEBELLaHNE, NOTOKOBbLIE BULED U 3BYK),
1 cymenn obbegnMHnTe BCE 3T0 B HOBOE Ka4ecTBo.

Hackonbko 6bicTpo MPEG-4 cTareT 06uienpuHsaTsim,
n ctaret nu? Korga Bcnep 3a nosBneHneM nepebix ce—
Ten ¢ kommyTauuen nakeros |ISO 6bina Bnepsbie npen-—
noxeHa ceMuypoBHEBaR MOOENb, MHOTWE ynpekanu ee
B M3BbITOYHOCTN U TAXENOBECHOCTHU, B CNOXHOCTH B
peanu3auuuy, cTapanucb BbIKUHYTL (MTULIHUEY YPOBHU
unn aocobuwe obontnck 6e3 Hee, Npefnaras anbTepHa-
TuBHble KoHuenuun. OpHako nocTeneHHo mopens Gbina
BOCMPWHATA BCEMM 1 N0 CYLWECTBY Nerna B 0CHOBY yCT-
poricTBa BCEro cO3[aHHOT0 3@ 3TU rofbl CBA3AHHO-
LUMhpoBOro MMpa — Jaxe MbICNUTL MHOrME cTanu B Ka-
Teropusix 3tThx cemn yposHen. MopobHeim xe oBpazom
B 1991 r., B BECEHHIO NOPY (LUBETEHUS CTA LIBETOBY B
o6nacTu cxaTus MyNbTUMeananaHHbix, KPUTUYECKN
BocnpuHumMmanuce paspabotku rpynnel MPEG, o npoek-
Te CTaHOapTa roBOPUnu Kak 0 CANLLKOM CNOXHOM, YTo-
6bi BbITb peanu3oBaHHbIMY, CETOBANM Ha BbICOKUIA YPO-
BeHb Tpebylowencs annapaTHoli nopaepxku... CerogHs
yXe He Toneko MPEG-1, Ho n MPEG-2 moxeT BbiTb pe—
anu3oBax NporpamMmuo, Ha 6ase 3TMx CTaHOAPTOB Bbl—

CTPOMNUCH Lenble nHaycTpum, ctadgaptel MPEG otme—
YyeHbl Harpagamu Emmy.

MosTomy, HecmoTps Ha kaxyuwlyocs {ocobenHo ans
Bewarenent) cnoxHocte MPEG-4, nmeeT cmbicn nogpob-
HO pa306paTbcs ¢ 3TMM CTAHOAAPTOM — OH C 04eHb Bonb-
LU0V BEPOATHOCTLIO ONPELENUT PA3BUTUE KOMMbLIOTEPHBIX,
BEW@aTenbHbix U gaxe MobunbHbix cucTem B Bninxanune
rogbt. INogyepkHem ewe pa3 — pazbupatbes NpuOeTcs He
TONbKO NPOrpaMMNCTaM, [NA KOTOPbIx OTKPLIBAETCH HO—
Bas MHTEpecHas Huwa [peanu3aumsa crnoXxHom U MHOro-
cTOpoHHEN thyHKkumoHaneHoctT MPEG-4 ans cambix pas-
HbIx KIIMEHTCKUX U CepBepHbix NNaTgiopm), HO U rymaHu—
TapHO-TBOPYECKUM MNIOASM, aBTOpaM U Npoplocepam
BewlaTeNbHbIx NporpaMm. Bonep 3a NHTEPaKTUBHLIM KOH-
TEHTOM Ha guckax 1 B CeTn nHTepakTuBHLIMN CTAHOBATCR
TENEenporpamMmbl — 1 HaBbIKK NPOrPaMMNPOBAHURA W anro—
PUTMNYECKOr0 MbILUNEHUA O4eHb NPUroasaTCA paspa-
foTyMkam 3TuUx HOBbIXx NporpamMm. [aBHui TepmuH
«TV programming» — Tenesn3anoHHoe NporpaMmMnpoBa—
HWe, — 03Ha4YaBLUMIA UCKYCCTBO COCTABNEHUR CETKU BE-
LaHus, npuobpeTaeT HoBOE, TENEPb BNONHE KOMMbIOTEP—
Hoe 3By4yaHue. OnsTb Bcem HyxeH nporpammucT... C
noasnesvem MPEG-4 HakoHeu-to obpertaer bonee pe-
anbHble 1 MOHATHbIE o4epTaHus [TV — nHTepakTMBHoe Te—
nesuaeHne, 0 KOTOPOM OABHO CNOPST U NOA KOTOPbIM KaX-—
ObiVi MOHMMAEET YTO-TO CBOE — OT AETEKTUBOB C MHO-
roBapuMaHTHbIM pa3BUTUEM ClOXeTa [0 NPocToro BU-
peo-no-3anpocy u gaxe go «MTB no-pyccku» — BO3-
MOXXHOCTW B3ATb B pyKM TENEHOH U NO3BOHUTL B CTYOMIO.

MPEG-4 noseunca BoBpems, Noka ewje pakTnieckm
HUKTO — kpome Apple — He npennoXxun CBOero roToBoro
n pabotocnocobHoro BapMaHTa €OUHON apxUTEKTYPbI
LOCTaBKM MyNbTUMEQMA, U NOTOMY OTKPLIBAETCH peanb—
Has BO3MOXHOCTb n3bexaTb cleHapus TUNa «BaBUNoH-
ckow BawHny B cO303OWENICA eQnHoM MHOroMMUNIn—
apgHon uHgycTpuu. Ho Begb ans atoro komutety MPEG
Hapo BbiNo 3apaHee No4YyacTBOBaTb TEHAEHUMIO M Ha-
4aTb CBOIO pa3paboTky Ha HECKONbKO NET paHblue!

..B korue 1996 r. rpynna MPEG obbaBuna o Havane
paboTbl Hap HoBbiM cTaHLaptTom — MPEG-7. B Hosbpe
1998 r. 6bi1 3aKOHYEH NPUEM MPEDSIOXKEHNA NO 3TOMY
CTaHJapTy, OKOH4YaTeNbHO CTaHOapT NPUHAT B CeHTAbpe
2001 r. OcmumansHo oH HasbiBaeTtcst Multimedia Content
Description Interface. 4710661 NoHATL, 4TO 3TO TAKOE Y Mo-
4eMy oH Heobxogum, Ham NPUAETCs NO3HAKOMUTLCSR, B A0—
MONHEHNE K (KOHTEHTY®, C HOBbIM HabopoM noHATUA Lnd—
POBOM 3M0XM — METaaHHble, UUJIPOBLIE MEONa-aKTMBbI,
yNoBUTb TOHKWME pasnuyus B ynoTpebneHnn aHrnuinckmnx
cnoB reusing, repurposing, redirection n re-expression (Bce
3TO NPUMEHUTENBHO K KOHTEHTY) 1, BO3MOXHO, NonbiraTb—
ca nopobpath UM pycckye aHanorv v Tak panee...
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KBH MNJ1IOC BEAPO NMLIEPUHA (6aiixa yeTsepras)

{lNpogonxernne. Hayano B P3T Ned, 2003 r.)

Fennapwii FenpuH (Mockea)

Y MeHs BONpOC KO BCEM CBrOAHALLHMM Tenemacre—
paMm: KTo 13 Bac HW pasy He Chbillan 0 Takon Mogenwu
Tenesmnsopa — «KBH-49»? Hy noHATHO, Takux HET Hu
opHoro. Bce—Taku, kak-HUKak, a 310 nereHpga Hawero
OTE4EeCTBEHHOr0 TENeBMAEHUS.

A Tenepb NOQHUMWTE PYKK TE, KTO NIUYHO BUGEN € XXU—
aon» KBH v npn Tom — pabotaowyuin? H1o-To 1 He BuxXy
HV OQHO# NOJHATOW pykn. A Befb He 3ps roBoOpAT, 4TO
ny4ylie oguH pas yBMAETb, YEM CTO pas yCnuiluaTh.

Ho Bkl He oropyaiTecs, 3TOT Npo6en Mbt C BamMu Cen—
1ac nerko vcnpasum. [1nA 3Toro Ham noHapobwTcs ogHa
cTtapan raseTa, LWKONbHaa nuHenka, 06blIKHOAEHHbIE
HOXHMLbI, NPOCTOM KapaHQall U MantoCeHbKA KyCoYeK
nnactunuHa. MNpurotToannn?

Tenepb HanpwuTe B ra3ete Niobyto, o6A3aTensHoO yep—
Ho-Benyio, KapTUHKY 1 obaepnTe BOKpyr Hee KapaHpa—
LLIOM NPAMOYronbHyD pamky pa3amepom 105 x 140 mm,
4106kl KApTUHKA OKas3anack B LUeHTpe pamku. Boipexb—
TE KapTWHKY N0 KOHTYpYy PAMKMW, a BCE YeTbIpe yrna 3ak—
pyrnuTte no paguycy.

Buipeaann? 3akpyrmunu? OtnuvuHo! OctanbHoe yxe
coBcem npocTo. lNogongnTte K cBOEMY gOMAaLLHEMY
useTHomMy «CoHmy, «Xutaumy, «MaHacoHmnKy» uni, Ha xy—
pon koHed, «IpioHgury» ¢ 73-X caHTUMeTpoaon guaro—
Hanbo U C NOMOLLLID MNacTUNMHOBOIO LLaprka yKkpenu—
TE Bbipe3aHHyI0 KapTUHKY TOYHO NO LEeHTPpy 3KpaHa Ba-—
tero Tenesm3opa.

Ocranochb nywb cecTb Ha Balwl NIOGKMMbIA OnBaH, C
KOTOpPOrO Bbl K&XAbI AeHb CMOTpUTE TENENEpPenayn, u
YyCHNEM a0nu NepeHecTUCL MblCneHHo Ha3ap Ha 60 ner.

BoT Tenepb Bbl CMeNo MOXeTe NOQHATL pyKy B OTBET

+Ha Mol BONPOC «...8 KTO K3 Bac_sugen...?». MNogHann? A
Tenepsb 6GLICTPO ee ONyCTUTE, NOTOMY YTO HA CAMOM gerne,
pB3aBnsace Ha caoem nibumMmoM guaaHe, Bbl 6bl HAYEFO
He yBupenu. A gnsa Toro 4To6bl MOXHO BLINO XO0Tb YTO—
HUBygb HE NPOCTO yanpeTb, B pasrfisgerb, CUOETh Hapo
6L110 NpAMO Nepen TENean3opoM Ha paccTosHuUK He 60—
nee nonymMeTpa OT 3KpaHa 1 TOYHO NO ero LeHTpy. A ecnu
TENEean3op CMOTPENK cpasy BTPOEM, TO fBa 60KOBLIX
3puTens angenu To Xe CBMOE, 4YTO BUOAT Ha CLEHe Te—
aTpa 3putenu, cupgalmMe a 60KOBbLIX NoXax.

Hy, a ecnu yX u 3TO0T 3KCNEPUMEHT HEe NOMOr Bam
OLLYTUTL BCIO NPENecTb TeneanpeHns NATURECATLIX ro—
[0a, TO AnA NONHOTLI KAPTUHLI BCTaHLTE CO CBOEro av—
aaHa, ao3bMuTe 06bIKHOBEHHLIA CTYN, NOCTaBLTE ero B8
nonymeTpe OT HaKNEeHHOK KapTUHKK U NPOCUANTE Ha
3TOM CTyne HenopBwHO XOTA Bkl 3..4 yaca nogpsp

Moyemy Tak gonro? lNoToMy 4YTO BCe TeneapuTenu
NATURECATLIX rogos, ANs KOTOPLIX Tenesm3op 6bin Ha-
CTOALLeNn AnKoanHon, exegHeBHO CMOTpenn Tenenepe-—
La84U LenukoM v NMonHOCTLH0, OT NepBoro Kappa o no-
cnepHero, HeE3aancuMo BT UX COpEepXXKaHuA.

Hy, a 4T0, Nno—aalemy, TeneaputensMm NATURECATLIX
rogos xotenock 6onbiue acero? MNpeeunbHo. VIM o4eHb
XOTEnNock, 4T0b6bl 3KPaH4YMK B TENEBM3OpE CTan xoTa bbi
HyTb—4yTb NobonsLue. Ho, K coxaneHwio, B 3noxy KBHos

HMKaKUX KMHECKONOB, KPOME CEMMAIOMMOBOIo, Hawa
MNPOMBILLNEHHOCTL HE BhINyCKana.

N Torga, nogreepxpan BENVKYIO HApOQHYIO MyapoOCTb
«onb Ha BbIQYMKK XUTpay, HalLlK OTEYECTBEHHLIE
ymenbubl-flesw npuoymanu... nuHay!t Her, Het! Ha-
npacHo B aallem NpeacTaBneHmn ao3Huk o6pas Ma-
NEHBLKOW Nynbl, Yepe3 KOTOPYIO Bbl CEroaHA pasrnspbi—
BaeTe aenuvynHy HOMMHaNa Ha KPOXOTHOM pe3uncTope.

TeneananoHHan NMH3a pomkHa Guina yaenuumeaTh
maobpakeHre Ha akpaHe KBHa, B notomy 1 npesocxommTb
no paamepy 310 n3obpaxeHre No KpanHen Mepe BOBOE.
Hy 1 a yem npobnema? Beinvnveaem pepeBRAHHLIA MyaH—
COH “e4eanyHoro Npoduns, paaMaAryaem B KUNATKE NUCT
nnekcurnaca coOTaeTCTayioLwero pasmepa, Bbirnbaem Ha
NyaHCOHE nepepHIo CTOPOHy Byayluen NMH3LL, aeM en
3aTBeppeTb, 3aTeM 06pe3aem ManLLKK 1 NPrKNeEnBaem
3Ty 3aroTOBKY K PYroMy, NNOCKOMY Kpyry 13 TOr0 Xe riek—
cvrnaca. Bor noytu n ace. OcTaeTcs NnpocsepnTy B MECTe
CTblKa OTBEpPCTME AMAMETPOM a 5.6 MM 1 4epes 3Ty gbi-
POYKY 3aNONHUTL BHYTpEHHEE NPOCTPaHCTa0 [AUCTUANIMPO-
aaHHoi aopgon. Tenepb 3aThikaeM ObIPOYKY pe3VHOBOW
npo6o4Ko — 1 Hawa nH3a rotosal

ImeHHo Takure nH3b! 6binn 306peTeHsl U BNepasie
M3rotoaneHsl yMenbLuamMmu M3 neTtHo—-MCNbITaTeNnsLHOro
HWW B nogmockosHoM ropope XXKykoackui. 13eecTHo,
4YTO Cnaaa Bcerga 6exuT Bnepeny repos, N0O3TOMy O4eHb
CKOpO B CTpaHe NOABUNUCHL [ECATKU NONyKYyCTapHbLIX
NpegnpuaTuiA, NPUCTYNUBLUMX K CEPUItHOMY NPpou3Boa—
CTBY yCOBEPLLEHCTBOBAHHLIX ¢BOAAHLIX) NMUH3.

Tenepb y MEHA K BaM cnegyioLLmidi BONPOC: Hy K HTO
penartb C 3TOM NMH30W BECOM MNO4YTK B NONNyaa, KOTo—
Pylo Bbl cefyac gepxumTe B pykax?

[NoHATHOE peno — yCTaHOBUTL Nepep 3KkpaHoMm. A
kak? Cambih npocton cnocob cocToRn B CnegyloLlem:
Ha NWH3y HapgeBancs MeTannmMyeckmn obpy4, K KOTOpo—
My Ha YeTbIPEX PErynupyemMbix BTyNKax 3aKpennsnuch
LOBe «KOYEeprm» U3 XenesHoro nNpyTta ToMNLMHOW B NaneLl.

B komnnekT n3genua axogunu pae xenesHoie Tpy6-—
KK, KoTopble Hapo 66No NoacyHyTL nog dyTnAp Tenesun—
30pa, a B HUX a0TKHYTb 06E KO4epri.

NwuHaa npu 3ToM ypepxuaanacb a aepTUKansHOM
NOnNoXeHun 3a CYET Beca Teneansopa.

Tenesuaop KBH ¢ nuH3oun



Hosoe naobpereHune o6napano samevaTenbHbIM
CBOVICTBOM: YeM parblUe BbiiBUranv NMH3y na-nog Te—
nesns3opa, Tem borblue cTaHoannocb M3obpaxeHue.
Vcnonb3ysa 3710 cBOWMCTBO, MHOrME TENe3puTen—3KCT—
pemarsi, NNOX0 3HAKOMbIE C MOHATUAMK «CTaTUHeckoe
paBHOBECKE CUIY U KLIEHTP TAXECTU MEXAHUYECKUX CU-—
CTEM), B CA0EI HEYEMHO# XaXOe yBennyeHms pasme—
poB M306pakeHnA BuITArMaanu NMH3y Ha ce6a no Toro
CaMoro MOMEHTa, O KOTOpoM a Nnio6om yHebHuke mexa—
HWKK HepayCMbICNEeHHO roaoputca: «B HekoTopbix cny—
Hanx To4Ka paaHOBECKA CUN MOXEeT HaXOAWTbLCA_BHE Meo—
METPUYECKUX MPERESIOB CUCTEMBIY.

N korpa tako#n MOMeHT HacTynan, NPOMCXOAMNOo
MMEHHO TO, YTO ¥ [OMKHO GbINO NPOM30WUTH B CTROMOM
COOTBETCTanu C 3aKOHaMU CTaTUKIK: LIEHTP TSXECTH CU—
CTEMbl OKA3bIBarNCA BHE reOMeTpUYECKUX Npenenos
cuCTeMbI, NMMH3E, 06peTs COBCTAEHHYIO CUNy TAXECTH,
asbicKanb3slaana na yaepxusasluux ee Tpybok u ycT—
pemMnanaces K nony, onpokuasiBan NoNyTHO Haa3HW4b
He3apaynMBoro 3KCTpeMana BMECTE CO CTynom.

Horpa npw 3ToM NMH3a 4ynoM OcTaaanacs Lena, valle
XE OHa paanameiBanach Ha aBe 4acTu N0 MECTY KNeeaoro
LUAa U BLINMBANa Ha CBOEro X03suHa Begpo BOAbL.

370 Yy[o ONTUKKM NPOJOIHKUITD Caoe CylllecTBOBaHWe
¥ nocne NOABNEHNA TENEBU3OPOB C S—AKNMOBLIMM K-
Heckonamu, NepebiM M3 KOTOPLIX BbIN y>XXE ynoMuHaBs—
wwuica «T-2 NlennHrpany. MNpaapa, ANA HUX NPULLNOCH
BbINYCTUTL HOAYIO NINH3Y yaernnyeHHoro pasmepa, ame-—
LasLwyto B8 cBoe Ypeao yxe 9 nutpos (!) Bogs..

310 06CTOATENLCTBO ANA MHOMMX 0Ka3anock TpyoHo-
paspeLlumon Npobnemorn, NOCKOMNLKY & TaKuX Konnye—
CTBax anrekyt OTNycKaTb AMCTUINMPOaKy KaTeropuHecku

BonsLios 8ei60p
3NeKTPOHHbIX Habopos "Ma ‘v n Kur..

OTKa3blBanuchb, a 3anuTan 8 NMH3y BOQONpoOaogHas BOAa
Yyepea HeKOTOpOe BpEMA «3aluaeranay, Nnpuyem ata 3e-
FleHb Tak NPOYHO NpynuNana K NNEKCUrnacy naHyTpw, 4To
OTMbITb €€ CTAHOBUNOCH MPOCTO HEBO3MOXHO. B peaynb-
Tare YepHo-benbie TeENean3opbl Npeapalanics B 4Yac—
TUYHO LBETHbIE, YTO CO3[aaano NonHyo WINi3vio pe—
anbHOCTK NpY AeMOHCTPaLUMn NOQBOAHLIX CLEMOK.

OpHako Mbichb HalumMx camopopkos-u3obpertareneit
HE CTORNa Ha MEecCTe, 1 O4eHb CKOpO OHW coobpas3wunu,
Y10 KO3hhmnUMEHT ONTHHECKOrO NPENOMINEHMNS , CKEXEM,
y 06blKHO8EHHOrO rnuleprnHa ropa3no 6onsLue, Yem y
Bogebl. [103TOMy ecnu a nuHay...

Hy, paaymeercs. B peaynstare yxe Yepe3 HECKONb—
KO OHe# nocre yaa4yHo NpoaefeHHoro 3KCneprumMmeHTa B
CTpaHe 06HaPyXWINCA aXUOTaXHbI CNPOC Ha MLEPKH,
NpUTOM CamMoit XO[Q0BOWM egrHULEN M3MEPEHMA 3TOro
npogyKTa okasanocsb... ogHo aeppo. O MHorouymcneH-
HbIX NPUKITIOYEHUAX, CBA3aHHBLIX C NMMH3aMKU, MOXHO pac—
CKasblaaTb Lenbi feHb, HO Mbl 3aaepLuMM 3T0 NosBe—
cTBO@aHwe ynomuHaHnem 06 ogHom Hawem KynubuHe,
KOTOPbIA peLmnn yaanuTb M3 NuH3bLl 3eneHb OT 3auBeT—
LWen Bofbl 86CbMa HECTaHOAPTHLIM CNOCO60M.

Buinna 13 nH3abl NPOTYXLWYIO BOgy, OH C aeyepa 3a-—
MNONHWN ee OEBATLIO NUTPaMW... YUCTOro aueToHa, 3aTK—
Hyn Npob6o4Kow 1 CNOKOWHO Ner cnatb, cnpasegnnao
nonaras, 4To yTpo ae4yepa MygpeHee.

TeM HawmMm yuTaTensMm, KOTopbie 3HakoMbl CO B3a—
MMOOTHOLLEHMAMM aLleTOHa U MNINEKCUIMAaca, HET CMbIC—
na o6bACHATL, YEM 1 KaK 3aKOHYUNCSH CPefi Ho4Yu aToT
CMErnbi 3KCNEeprMEHT.

lNpoponxenne crnenyer.

neyy Bawero BpeMmMeHH

HUrMnopTHbIe KOMIOHEHTHI
A9 NPON3BOACTBA, pa3paboTky
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HEBbIAYMAHHbLIE MICTOPUUN

MbILLENYT

HepasHo A 3ae3xan B roCTM K CBOEMY CTapUHHOMY
ppyry Bace. Baca xuBet B jepesHe, Heaarneko oT ropo-
0a, 0epXuT HebBonbLLYI MacTepCKyld N0 PEMOHTY pas-—
Ho® BLITOBOV TexHuKKU u oropod. B nocnegHee Bpems
Bacs 6bin ogepxum naeen 60pbbbl C MEILLEMU, KOTOPLIE
BKOHeL| JONeKnK ero, cosepLuas aep3kue Haberu Ha kna—
poeble. OHKM noeganu oT6opHOEe 3epHO, koTopoe Bacs
fnpunacan ANSs BbIAENKWU NepBOKNacCHOro CamoroHa,
BECLMa NMONYNAPHOro B Kpyrax MecTHbIX paguonobute—
nen. TpagnunoHHbIX MeTonoB BopbbkI C rpeI3yHamMu Bpope
MBbILLENOBOK U KOTOB Bacunuii He npuaHasan.

— Tul NOHMMaELLb, — FOBOPWI OH, CTy4a B FpyAb Ky—
NakoMm, — A — 3NeKTPOHLLMK, UHXXEHEP, U JOMKEH UX No-
6egnTb CUNOR MLICNM.

He xanes BpemeHu u cun, Baca varotoensan pasnuy-
Hble yCTPOMCTBAE, UMK, KaK OH UX Ha3biBan — MblLEenyri,
NpU3BaHHbie HABCEFAa YHUHTOXMUTL UMK pacnyraTtb BCEX
Mbillen B Okpyre. Bacs mopun ux ynbTpasByKoM, KOTO—
pOro Mbilum AKOBLI NPOCTO HE NepeHocAT, rnywun nHd-
pa3ByKOM, OT KOTOPOro OHW JOMxHbl 6bINM BnagaTh B
pe3oHaHC M B MyKax AOXHyTb, 0Bnyyan 3nekTpomarHuT—
HbIMM NONAMMK, OT KOTOpPbLIX, KaK YyTBEep>Aanock B KaKo—
TO CTaTbe, Y MbllLEel Ha4MHaeTCa QuKas anneprus, Ha—
KOHey, NOACkINan B 3epHO Xene3Hble ONUIK1 U MarHu—
TWN CepbiX rpbi3yHOB MOLHLIM coneHoupom. OgHako
NPOKNATLIE MbILWKX, HECMOTPA Ha BCE yCWUNUs, NpoOAon—
Xanu pacxuilaTte cTpaTeru4eckme 3anacot,

Enea yBuaes meHn, Baca 3aTpybun, Kak BeCEHHMWI
NOCb, 1, TONKOM He No340poBaBLUUCL, 38ABU, 4TO A Kak
pa3 BOBPEMS NOcnen Ha UCNbLITaHWUS HOBOTO MbilLenyra,
focne 4ero NOBONOK MEHA CBOK MaCTEPCKyH0,

He Npowno u MUHYTLI, KBK Ha CTOMNE YXE cToAna
6aHKa CO 3HaMeHWUTLIM CaMOrOHOM M pa3Han aepe-
BEHCKan cHeAb. A Mbl, NOoYepenHO NPUKNaabIBasch K
BaHke M 3akycbiBas ManeHbKUMU KpenkuMu orypua—
MM, 38HANMUCbL OCMOTPOM YyCTPOWCTBA, KOTOPOE COCTO-
ANo 13 pa3buTon aBTOMOBUNLHOM CUrHaNU3auwmM C YNb—
TPa3ByKOBbLIM AaTHUKOM ABMXeHus. BMecTo cupeHbl K
Hei BbiNna NnpuuenneHa panoxa, KOTOpas BKNKYana
OPEBHMIA KaTylle4YHblit MarHUTO(OH U camonansHbI
ycunutens ¢ KonoHkamu, Ha marHutodoH npepnona-
ranoceL 3anucaTb Kowadbe MAaykaHbe. Hem Baca u
npeanoXxwn HemepneHHo 3aHATbesa. OH TyT e npuTa-—
LN OTKyAa-TO OQHOF0 M3 CBOUX KOTOB M, TKHYB MOp—
A0V B MMKPO(IOH, CTan ero nyrath U gepraTeb 3a XBOCT,
3acTaBnas MAykaTb, Bnpo4em, be3 kakoro-nuMbo pe-
synbrata. Boobuie-To koTel y Bacy HEOBLIKHOBEHHOD
rnynbl, K TOMy e OH UX coBeplueHHO pa3banosan, No-
Takana acem kanpusam. K npumepy, ednaT OHW UCKMO—
4YUTENbHO BapPEHbLIA MUHTaM M3 MaraswHB, CrsT Ha X0-
3ANCKMX NOJYLIKax, 8 B OcTallbHOe BPeEMS MeLlaloTces
nog Horamu, HebesycneLHo BLIKNAH4YKMBaA 4TO-HUBYAL
BKYCHOE. ECTECTBEHHO, NOBUTL N0 capafM MNbibHbIX
Mbilliei UM 1 B ronoey He npmxogut. B obwem, kot co-
BEpLIeHHO He NOoHMMan, 4ero OT Hero XOTAT, TONbKO
XMypUNCS, NPWKMUManN YLK U OCTOPOXHO NbITANCS YKy—
cutb BacuHy pyky, a noTom, BOCNONbL30BaBLUKCL YA06—

HbIM MOMEHTOM, cbexxan B noanon. Bacsa Bpocuncs 8
NOrOHI, U BCKOpPE U3 Nognona qOHeccsl rpoXoT U Kpu-
K1, Hepes HekoTopoe BpeMs Bacunuit nossunca B ma—
cTepckon, 3a HMM Gexana pa3bfipeHHas Telua u Koc-
Tepwna BegHoro 3a1s Ha Yem ceet. Kota Beca He noin—
Man, 3aT0 yMyOpuUncs ONPOKMHYTL KaayLliky C OrypuamMu
M HacTynuTL B BeApo C KanycTtoun. Bckope Tetlya yromo-
Hunackb M ywna.

— 3va 3men TenBpb Mecsy MeHs nunuTb Byper, —
3arpyctun Bacunun, — ga ewe Myp3auka obugenwm, Ha—
BEPHO, HE CKOPO NpMAET. A Tak XOTEeNoChb MblLLEnyr uc—
nelTaTh, — B3AblXan oH, NpuxnebbiBas n3 HaHku,

W TyT MHe B ronoey NpuLUna reHnansHas npes:

— Bacs, Ha 4YepTa HaMm 3TOT Oypaukuid KOT, YTO Mbl,
camu He Nomsaykaem?

— TouHAk! — 3aBonun Bacd n TpecHyn MeHA no
cnuHe.

MopkpenvBLIKCL M3 BacuHon 6aHky, Mbl ycenuck K
MWUKPOIOHY M CcTanu MAyKaTb U 3aBbiBaTb, TOYHO Map-—
TOBCKMe KOTbl. Beckope K Ham Habexanu MHoroYmcneH—
Hble BacuHbl getu. OHKW, BUOHO, NOgymManu, 410 Mbl Ur—
paeM B KOLLKWH [0M, U CTanu TOXe MAYKaTb Ha BCe nagsl.
Mon koHey Bacs Tak pa3owencs, 4To pbiyan yxe Kak
BeHranbCKMin TUrp, pasavpatowmii cnoHa Ha npocropax
CepeHreTun. 3arnsHyBLUas K HaM TetLla TONMbKO NOKpyTU—
na Nnanbuem y BUCKa W, 3aaBuB: «Jonwnuceb CoBCEM,
NIECHM NOKOTY, — FOpAO yAanunacsk. beino yxe TeMHo, Kor—
Oa Mbl CMUKLUMPOBanu NejeHAWmMn Kposb cayHaTP3K, No
CPaBHEHMIO C KOTOpPLIM BOW cobaku Hackepsunen Buin
NPOCTO XankKnuM NOBU3FMBaHWEM, W, yTalumMB BCHO KOH-
CTpyKumio B ambap, 3amackupoBany TaMm, TakK kak Bacsa
rOe-TO BbiHUTanN, YTO MbILLK, YBUAEB HE3HAKOMbIE Nped—
METHI, MOryT HECTOPOXWUTLCA U HE NpuaTKU. HakoHew BCe
HbINO FOTOBO, U Mbl 3a@BanunMck cnaTe Ha ceHosan. Op-
Hako Bacsa TyT xe Bckouun u ybexxan B ambap.

~ HemHoro rpomkoctu gobasun, 4T0BLI Mbl yCnbl-
Lianu, ecnu cpaboTtaeT, — 0BbACHWN OH.

Hapgo ckasatb, 410 ecnu Mbienyri y Bacu Boixogn—
N KaK-TO HEe 04eHb, TO ycunutenu Beinu — 4TO Hago.
[leBaiic, He Bbig@aBaBLUMIA COTHIO BaTT Ha kaHan, y Bacu
M 38 YCUNUTENb HE CHUTANCH.

— Ha TakoM Tonbko HayLLIHMKK OT Nneepa cRywaThb, —
npes3puTensHO (uipkan OH.

W BOT NnpMepHO B LLIECTb yTPa, Koraa Bce HopManb-—-
Hble NIOgKM CNAT MUPHLIM CHOM, BCHO OKpYry ornacunu
oylwiepasgupalotlue Kowayby Bonn, Mbl N0OACKOHMNK
KaK ownapeHHble, Hepe3 MUHYTY BCe CMONKIO, NuLlb
TONLKO NO BCen fepeBHe Bbinu cobaku u n3 ambapa
LOHOCUNCA Kakon-To cBepnatmM aywy nuck. Bacs
CXBaTWN MEeHS 3a pyKy, rnasa ero ropeny Heyracumbim
OorHeMm:

— Cnbiwnwb? 3710 MblWwb. MuwuT. Bugan, kak ee
konbacuT? — K, CXBATMB OFPOMHYIO Nnonaty, pUHyNcs K
ambapy.

INuyno a nogyman, 410 OT Neperpysky Bo3byauncsa
BacuH ycunuTenb, CrULLKOM Y>X TPOMKUA U OAHOTOH-
Hbi BbIN 3BYK, 0gHaKo xe nobexan 3a Bacen. Kak
cneuHas30BULl, Mbl BOpBanucL B aMbap, Baca paamax-—



HyNCA NONaTon u  3acTbin HA MecTte B melskax c aep-—
HOM cupena Tetla, oHa yXXe He NuLana, a TonbLKo ukana
¥ NO4YeMy-TO MenkKO—MenkKo TPACNa ronoson, MOXET,
papoBsanacb 4emMy—-To TyT oHa yBugena Hac Bupg Bacwu
c 6onyHa, Aa elle c LWaxTepckon nonaTton Hanepeaec,
NpoOU3BOOMT HeM3rnagumoe BNe4aTneHne, K TOMy Xe B
3TOT MOMEHT rAe-TO B Heapax Mbitlenyra LWenkHyno
pene, n OH Bbifan Hoayio nopuwio 3sykoa Ecnv Ha ynn-—
e ero ewe MoxHo BbINno kKak—To TepneTk, To a ambape
NPOCTO 3aknapbiBano yww [na Tewm, BugHoO, 310 6610
yXxe cnuwkom lapgaa caon 3HaMEHWTLIA NUCK, OHAa
packupana Hac cnoaHo kernu, sbibuna gBepb K, Kak
athprkaHCKuin HOCOpOr, NOMas CMOPOLUHY KM TON4a
rpAOKY, HaNpAMKMK gpanadHyna Kypa—-To K necy

MNpeneupsa Taxenbie pa3bopku Bacwu ¢ Tewlen, 1 no-
CTapancs [onro He 3afepXuBaTtbCA U CMOTANCA [OMOW
OpHako BnocnegCTBUKM 0KA3anoch, YTO MblLLenyr No—
pencreoan Ha Telwy yauButensHbiM o6pasom OHa
npakTu4ecku He nosenseTcs y Bacwn poma, ero Hasblaa—
€T UcKnouuTenbHO Ha Bl — Bacwnuin MeTpoany n BegeT
cebs € HMM o4eHb noyTuTensHo K coxaneHwro, KkaTyLu—
Ky C 3anucblo Bacs, a ctpaxe 3ameTas cnegel, pasmar—
HWTUN, EeLLIE HE 3HAR 0 pe3ynbTaTtax ee AencTBua Ha TeLLy,
1 6ecueHHas 3anuck HaBcerpa yrepsiHa ana Gygyumx
NOKONEeHni

lNpucnan Bagum CumoroB,
r Baprayn

OPBUTA-CEPBMC TB

PEMOHT PAIUOAIMMAPATYPbI
PACKOAWPOBAHUE ABTOMATHUTON
MYJiIbTUSOHUPOBAHUE DVD
NMPOTPAMMATOPbBI ORANGE
CXEMBI ANA PAOVNOCAINNAPATYPDI

Appec: Mocksa, Anrydresckoe wocce, 60
Ten.: (095) 9202-46-66

Web: www.telemaster.ru

E-mail: vidak®@telemaster.rv

MATA3UH «KOMNOHEHTbLI U MUKPOCXEMbi»

fipegnaraeT UMNOPTHBLIE KOMIIEKTYIoWWe
OT MMPOBLIX NpouasoauTeneli co cknaga B Mockse:
- 3NTeKMPOMHHBIE KOMNOHeHMb! ONAl pe OHMma
ayduo u eudeomexHUKu;
- ANIEKMPOHHBLIE KOMNOHEeHMbI ONf
npouseodcmea u pa3pabomok.
Appec r Mocksa, yn Xpomosa, o 7/1

{Bx04 Yepes Tenearentse) &
Ten Icpakc (095) 168-7083 &

Panvopeitok «Ha Moxaiike», nas 14/22

E-mall kimkit@mail ru 3 .
e S W

www telemaster rufkim
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Bbl MOXETe 3aKa3arb n NONYUYMTb HANTOXEHHbLIM MNMaTexom:

i DNeKTPOHHbIe U MeXaHMYECKHe [eTanu
DTS PEMOHTA INEKTPOHHON TeXHMKKU

e & Cxembl ¥ CepBMC-MaHyanbl
Anst 6bITOBON M O(HMCHOMN TeXHUKM
B anbbomax n Ha CD

44 NpotheccnonanbHbIA
MOHTaXHBIW MHCTRYMEHT

Habopui MACTEP-KUT

s 7 CnpaBoYHYyI0, TEXHUYECKY IO,

KOMMILIOTEPHYIO NWTeparypy

“ MONTXHBIN ¥ U3MEPUTENbLHDINH

A HHCTRYMeHT

XKypHan “PeMOHT NeKTPOHH ~ ’g
TOXHMKW' :

- Crommoctk katanora wa CD 110 NMPEOONTATE~ 25 pybried
€ YH6TOM HONTOBLIX PACXOAPE. o 1
Karanor via CD 0o 3ansxam npeanpantuii
BeiceInaeTcR Becnnaruo. '



HA XXYPHAN «P3T» MOXHO NOANWCATbLCH:

1. B PEAAKLUWM (c nio6oro Homepa v B Ntlo6oM konuyecTse):

¢ 3anonuuTe TanoH noanncku

r—-r————— - — — — —— — — - >
| TAJIOH PEAAKLMVOHHON NOANMUCKMU
I MnaTtenbuwink [ata onnatbl
| (nonHoe Ha3eBHMe pMbl i @ 1 O Ans HBCTHLIX NuL)
| Ne nnartexHoro AoKymeHTa
| MoyToBbIN NHpeKc: .| «ﬂa, A X04y nonyyaTtk CHeT—(baKTypy
| C KaXOblM HOMEDPOM XypHana»
| Appec:
| WNHH (4acTHbiM nuuam He TpebyeTcs)
| HOpupnyeckun apgpec:
| E-mail: Ten..
Ykasaxure HoMepa XypHana
: MepeuncrenHas cymma «PEeMOHT 3NEKTPOHHON TEXHUKU»
| C Ne no Ne rog
L

¢ 3anonHute npegnaraemMyto KBMTaHUMO U onnatuTe a oTgeneHunn CﬁepﬁaHKa. |_|pVI nepesBofe geHer cnepyer

NoNb30BaTLCA TONbKO ycnyramm CoepbaHka. MoyToable nepeaogbl K 0MNaTe HE NPUHUMAaKTCH

Cronmocts ogHOro akaemnspa XxypHana:
Poccus - 44 py6., CHI - 66 py6.

+ BobilunuTe B pegakumio no NoyTe Mk No akcy 3anonHeHHLIA TaNoH PenakUMOHHOM NOZNUCKK U KOMVIO KBUTEHLIMK

F————————— e ——
|
| dopma Ne T111-4
| H3sewmenne 3A0 «KOMN3N»
Anpec pegexuuu: (HaMMEHOBAaHME Noay4YaTeNs naaTexa)
109044, Mockea, | 7713005406
e/a 19 | (MHH nonyuaiens unarexa)
Ten.: | Ne 40702810404000040179
{095) 741-7701 | (HOMep cuera nosiydaTenia miarexa)
Dakc: | B OAO «HauvoHanbHbit 6aHK passutus», . Mocksa
(095) 741-7702 | (naumeHOBaHHe Ganka U 6aHKOBCKHE PEKBH3HTDI)
Menegxep |
no nognucke — | Kop. cuet. Ne 30101810400000000779
Enena Kucnsakoaa BUK 044585779
red@ecomp.ru |
XKypran «P3T» ¢ Ne o Ne
| (HaHMeHOoBaHMeE NiaTexa)
| Harta CyMma ruiatexa: py6. ___ xom.
| Kaccnp Maarveapmuxk (MOANKCH)
|
| 3A0 «<KOMNOIN»
(HaUMEHOBAHUE N[O IYHaTCAA NAATeXa)
| 7713005406
| {(UHH noayuarens niarexa)
| Ne 40702810404000040179
nepMOAM‘IHOCTb - | {HoMep cueTa nonyuartena rniarexa)
9 HomeposB B ropg, B QAO «HavmoHanbHbi 6aHk passuTtua», r. Mocksa
ac2004r. - I (HanMeHoOBauKe 6aMKa ¥ GAHKOBCKME PEKBHIHTHI)
12 Homepos B rog
| Kop. cuet. Ne 30101810400000000779
| EMK 044585779
I Ksutanuus XypHan «P3T  C Ne 10 Ne
I (HaMMeHoBaHHE nJIaTexa)
| Hara Cymma nuarexa: py6. __ xom
| Kaccup Mnareabmtuxk (NMOANMHCDH)
l
|
L




2. HA CAITE U3AATENBCTBA: WWW.ELCP.RU (c nio6oro HOMepa v B N0BoM Konu4ecTBe)

3. HA NOMTE:

& VHOeKc no kartanory «Pecnevars» & VHAEeKc No obbefuHeHHOMY KaTtanory
ans P® 79459 «Mpecca Poccuu.
ANA Apyrux cTpaH 72209 Poccuiickue u 3apy6exHbie
re3erbl v XypHanb» 39458
4. 3KCNPECC-NOANUCKA

Kpome TpaguuunoHHo? Noagnvcky, u3gaTtenscTao npeafaraeT HOBbiA BapuaHT — 3xkcnpecc-noanucKa — KOMIMNeKT,
COCTOALLMIA 3 NOYTOA0N KapTo4kK 1 rapaHTuiHoro cepTudivkara. B maraswHe paguopeTaneit aallero ropofa Bhbl
npuobpeTaeTe KoHBEPT «3Kcnpecc-nognucKan», 3anofHAeTe BNOXKEHHYIO @ Hero NoYToayl KapToyky, oTnpasnaeTe
KapTO4Ky & pefakUmIo no noydTe wunm No dakxcy, octasva cebe rapaHTuiHbl cepTudmkar. LieHa 3xchpecc-nognnucku
ycTaHaannBaeTCA MarasvHoM.

HANOXXEHHbIM NNATEXXOM

HanoxeHHbIM NnaTeXom XypHansi MoxHo NpuobpecTtn Yepes VIHTepHeT-mMarasuH novrosoro areHtcrea «DESSY».
Appec: 111401, Mockas, a/s 1 «Dessy». Ten./dakc: (095) 304-7231.

E-mail: post@solon.ru; http:/ /www.solon.ru, http://www.dessy.ru

Oprannaauum Ykpaunrb! MOryT noAnMcaTeCs Ha XXypHan «PemMOHT 3neKTpoHHou TexHukny B thupme IMRAD:
04112, r. Knes, yn. Qerrapesckas, 62. Ten.: [(044) 490-9158, 495-2108. E-mail: imrad@tex.kiev.ua
BaukoBCKMB paxBU3WNTBI:

Nonyuarens: M «Texakcnepm»

04112, r. Kuee, yn [Oertapeeckan, 62

3KMO 30219810 Pacu cuer: 26000301001370 e AKB «Tparicberky . Kueea

M®0O 300089 NHH 302198126147 Ceup. Ne38977298

He3nayBHMB NNBTEXB: KOMANEKT XypHaNoe «PeMOHT 3MeKTPOHHOW TeXHUKWY

(®.1.0., aapec naTe/bIHKa)

(MHH nanoronnarensmuka)

(xomep nHuUeBoro cieTa (Kol) NNaTeNbIIHKa)

C copepmanuem
JYPHasoB MOXHO
O3HAaKOMMTbLCH

Ha canrte
www.elcp.ru

Hadopmauuu o naareibmBKe:

(®.H1.0., aapec nnaTeibuMKa)

(UHH nanoronnarenbnmka)

(Homep Jmuesoro cyeTa (Koj) IIATenbIHKa)




APUHLUMNMNANIBHAA CXEMA TEJIEBU3NOHHOIO LLACCU GRUNDIG CUC 2021

— T — Z0 had R | —— [ e—e—| 618 || —— 3 ol | —— |—e—e—) AKX ONOIY AYS 2 SHVS NS 05
X oo | — | o] wz | Mz | —— [ | || —— ] w0 | 08 | —— |—e—e| A%l ONOW 30 HAU0%5
— oe — 20 % R | || RS || —— 9 008 | —— | —e—e—| AGEI: ONOM NG 22 Hd NS U965
X [ "o mo | wz | me n | — | | —1| n 99 [ s | v | — | Ao OREUS WS LT HIWS V0%
X 010 — ez w2z NR | —— | WS | | Ll 008 | ——— j—e—e—| ARl ONOW  ONAISIYS bois
oo | — | mzo | wee | mw | —— [——=| W5 |o—| — | 99 | w8 | — [——a| M0 ONOW A uosy s
X oz J—— gy | —— | M | ——— || 5026 [ e | —— o VO6ZNg | - | —o——e—| ASO ONOW W30 WdwNE ..o nu-w
X o | — | rzo | — | st | — || @5 |[w—a| —— | o | vl | — |-e—e| A2 owon M0 Nomowe Q i
o | —— | @ | — | sm | — || s || —— | =z |voema| — || a0 ONOW  mdudic  #
— w | — | o | —— | Mo | — || sB || — | = | v | —— |——| n ovon wowowi 1
2UNNOUO | sosoo | w0280 | 1oszeo | mioisy | 10is0 | w0ign | sioises | ooosens | Zeoosua | 240067 | 21006y | 00008 | 10008KS | to00ME | Ve . H

Q3 Y130 435 ON 1100 30 HNOL3S / VIAVIS VSVH
JUTHYIG U¥d3S NOW OLVIDHID | ORIVINRSA YESVI
SNELOTS 16 108 NON LINGRKD / Biveeisa 5ot * T

Y051 SNIVILON L/OID JLON SISSVHO AVYINUSd

W2LSONIL VIS STINNAIFOZIIN LHOW / ISSYWHIVINRI

Thonnent
0y 30 OLAMANI VOVIa TY F

§

............ Sl ;

YIVE LS riSIeNE
AZLY ¥¥ddy 3A0SYINI HYI0S

lllllllllllllllllll

]
[
[ h]

=

Cxembl nevaTaoTcs ¢ pa3pewenunst Muxanna PsizaHosa, www.telemaster.ru



¢crp C
=

§7:€ 30vd 13138

OMLOTVIOZYVId VY
OSINID VellSVId

&3

"’m/sﬁm

${a[3a[a[=|=
HEBHHEE
HEREHEE
HHEHHHE
NN
HIUHEEE
IR
HHEHEHE
HIIEEIHE
HIIHEHE
L
HIIHBEE
HINEOaE
HHIEEEE
1]
U
HHHHHEE
UL
HHEHEEEE
HEHBHEEE
31111111
MEEHHEE

52 30V /3138
DML OIVIOZVIV VY

91esy FEASEMRES 0 DSINID VUISVId VIV

€ 3 {E = OHIVO 38NL 1 9 SHIA
TaNve 14O 0L

VIAHONITIE ¥NZ

2
2
'3
o
2

CuC 2021 STEREO

g .
] 4 - -] o

HHEH & -3 I sz
R o wz =
o A

o 0050

. no
- O
g g .
fre

: B
Jau {b—

I 100280
e "“’i’"“ N E

HOH 1

cp E
<=




T
1g]n|

A
o [0
L
T

o
B
B
=
%6

) L] ]
v ._- e,
' '
[ TEN: ' T g ap .
1vS QON vV ] - - ]
1vS GOW v i wl\ln H H YNOUdO
' 990¥33H ' L —
NIBLSOVE-LYS KZ s 1 o = m [ b soizie e " n
) . o 0D 0 0
H vaso] s Bl 1 u v et ! !
' L 1
T P w. H o ! :
T o 51 Tl el s
o . . R 0 veORLON ¥ g ' '
_ 0LDYEND) H 3" “ 0WZEAD 1
1 [ . . =0us :
' ' '
' ' I
1 l !
] ' "
1 ] ol e
'
H i VEE
43 dio & -
'
g dio & v
'
t
oL
'
.

=

]
Il
N
¥
'
1
]
a

£
0y
—

3 H ' 25
moamaeny || PR IR el T TR f s0f B | Ty o e
YN3103S WHAINI 1D SH3A " 3 IH‘M = & 1 - M N m
S s, g | B ; L. : S g 0
I I R i i
L WHW" 5 oy
3 T8 H . 2 o) 12
...... aollE e OB | i L EE TG
f BT =Ha Eosart EFAl LR g|"s
* JT50E =t || TR AN, i |
af e T T g Vi id
8 |#% m 101800 ®z o m
m 5 m . m : m iz p - [ e me |mf®_/
N ® LR [OslE e o TE s
@ .@ #lig 5 - He i
9 o 3 g * L Ve 6 = i© 3 % @ | |z ik

£0d
€
10d
z0d
00d
zed
£zd
v2d
Sid
€id
]
iid
0d

g€ 39vd/3U3S
XX 612-606Z oneidiossazosy
||||||||| Ah T IS7OVAS
0501801 3

2
S
" no
e _|x.
v >—L_1—4 20100
®

190180 u

Ao0LnL Y

mo
1t
A
2408720
ap
£80180

E

— —_— X X — BIOILS TROHSISY
— S61E6EL TIRVOS | 21500 | cisesves | 0s0wdl
— e — o5E [ 6001880
LSNOSTINI
— ceen oenee veene oeenes (4NOLLO) H01zEN
— S SL [ 8L (Av-03N3) 92680
f— (U3L213N) —_ —_ 0343LS NIZLSvE
— 8280150582 08 030082
||||||||||||||| — ITEEVL INREVL 3TVl | 3TEEvi | evNOUdQ
— a3 [ = Loz NOLJOTTT
1080 YL WEGRHIES TVS SISYEIN NOU LBVONV1S
yan SHANNED SIONNYO OIANNYD.




2894 1S

T
o
BEELE

V1S

V€€ 3Ovd / 3L3S

PR/RE€ 3Ovd /ALUIS

1AV-ONNE

1930143d

il

2ot

/‘l—._’ NG *7
sy itd

no

£406Q

£208948

g

i
1908500

-,
L50ERO

[o]
Yivo

—
ONONW , m
s.%n%m ..........................
—{ 1} t
o H zH 8NOILdO g w "
- H o 2 E 2 N
~ 7 ioose w # 0 £ m.ﬂ H
2 = 1 © ¢ s
18 1 s *ohe !
*o 0252E01 ﬂm '
" (3 "
g v
L D
-: 't o H
" -y 7 - m £25740 '
S0P g} & v
5 o b '
L3 v [}
) - =]
K - =l
el ki e
' . -H iz W
) ]
TR S ELgE m [l
1 TP
] " _I.T SR ;
X ; oh ] o m
Ed N & .
—1= < = = =l =2 .
HHH R AR g ;

S

AA
Wi
B8
S

0]
]

0L
—

]
T

2005 QWL MM 10 L0E-FOSEZ

|

LZ0VER0 ]
[

¥INAL w E: m
. 8! € T
ADHNO0L
—n
20LED
g
3
. m._J._m
N I
(e
Ed

o
018N

v



WT W L} n
822 3
s=R & Ex WT
§ =1 T
K@ 9800
o N 1EHELD
# m mn_llm unum .
(] o o [o [
w win] o o o] %y 2 |_l3u|_
. 12
T ® s[Jb=g !
z N
1 e | ] | T i -
= ] o]
L \ EJe =
| 4 oy = - v vsf 7o o
" or cs| zc s
1 _l En 6c 79| 15 we|
A € W He0D vt sl e e
M @ bogii ol
ov o iz 1z
HA/LLINN ZNZYBSYAL 6z o] sz of
or w1z il
or w8y a
o s se u
o nl o o
ec o ve il
oc 2¥| 0wy
e owfse a
0T ov| 18 2
s e sc
oc e a o
TN FT
os o[ ey o
sz w|er
sz | £c of
3 of ez s
oS i 2 v
Siel e ¢
R4 30V 2T JJVA@ 1 o 0v 2|
- 8z] €' o
H A ma] A e
m— SLOVEDL
]
1]
=
||||||||||| =
-------- v
%2PE ¥ 1Hd u/g
i3
%ZPE Y | NORIO WoL€
o 0| g ol _H_
01580 " & m m g £ &
>
N 2 2 did
g dwo
am g mm
........... . 5 j
. )
. 1
' '
H T
H '
. [ pm e '
. ' ' '
o gy by 1
=] W ian WAD |y 3 ¢ 7+ '
H < H e ' '
[k H . -
W 2 ' . 5 S
o4l E ] Ll L] BZ
3 v v T EN
2 d | =3l
32 H ' [ 10 @
iz ' ' Ty SE
[ H ] 1 N D&
N V| 0k P g0 o
uuuuuuuuuuuuuuu g ' ’ N ' ~m o
W 1 " 191284 h- zZ "
8 H ' ,m 2 " '
+ . - ]
. % £ W0 !
llllllllllllllllllllll )
'
'

JLIERY

W
t——"3
Sz
¥




ﬁ.hn—ve %u,

o3aus) ORaS!

WERRT OFIE

ao0u

<

sinia
S

¢

YINNL ;w

YINNLAOSSIZOYd
03mA
WINNL
030iA
YINNL

INOILdO

A NOILDO

'NOILJO

><| | [><]><

1 NOLLJO

ZH/LH NOLLO

9/4 NOILIO

0 NOILAO

J NOILdO

8 NOILJO

<] | [ 1Pt o e 1 [><p<

UL

SHUUSNeHUL

¥ NOILO

w1

wannL |

03aA AV

e )

H00

w's
1

o

T0hv30

T

o

THY

WIS

SI0ID

P00

€00V

LiovpHa

9111920

QLLLRD

[al

BNG

LL0LPHD

aioipug

R[>

rioLvyg

|

810140

VS O3LS

03y¥3Ls

Slol 1P 1F ] 1]1PX]

PLOLPYED.

5
vy

o

[IERR]

LVS ONOW

Z10L#00

ONOW

-
5|

!
£

1001 ¥38

L g 3]s

8200040

Elt{e [ Hprpefrpefefeprprgefr]

o

S {T[ el

B3

0o

no

2200¥00

]

OO0}

2500V

0004
3

tlllclll\\lllllg’sl

Y5004y

500pHE

Hl«g

£500vY

T
U]

22
0

EE00PYD

3SHONE 3NHO
M8 ONOW

|18

g
5

ZHY 3sHONA
MEfy ONOW

bHY 3SHONE
M8y ONOW

[

[0l

610808
1o0eRy
PLOEVY

1¥S ONLLLIFOUL Y
ONALSINYHOYN-LVS

O3Y3LS 1202 2N

z
S

=3

0L01YD

I§><III><’<IIII

+20ePME

k3
o|
=|
o

o

||§x><><|><><><|\><

=
o

2L0EPHO

IS PP pepefefr|eft
UIESHEP<Lrprgrpet el

ZYB8YAL

\%lV!\I\\\\\!\

.

NN nnnnunaant

3
§
o

6807€00
S10vED!

2206£00

FZ0EE0D

§\l

9TSZEUONLZSTESD

PEYZEYD

¥BPZED

[A)

£6V2E0D

26¥2e08

z
INOUNBUEDL
o

26¥Ze20

§HIIIIIE\§

06bZED!

&
o~

98YZEUD

gt

£8YZEHD

slilsl [ b Lo B
{N E

18§

2BHTED

[£:1742°8)

2
3

g\ﬁl

08¥2£10

&
<5

9LyZEHD

SLPZELD

z
2

S4¥2600

z
&

|

£L92EH0

2292840

Zedd |
Y737

0492610

B9VZEUD

L9vZed

§9¥2£00

£9PZEUD

pefepefepetn

09¥ZELO

15vZEdd

\\llilll\é%lll

SSPZELD

=
|

3|
|
S
@
o

of
113
sl
a|

SSPZEND.

LB ]t

£5/TSI0STEND

=
T
S
|

S annnLne

|

3124%°0)

0SYZEND

0£¥ZEd

e

PR OR PO R R P PR e e i v e ey g et

=
IIII||||IIIIIIIIIIIilllllllllllll%ll%
< e

1252809

02yZed.

0ZyZeH0

gugll

(43245

p45243°0)

sl=

i

38
B

2192600

1142600

=
e

Oi¥zed
0LyZE40

2912608

191283

1912600

2912840

geiZeyE

HSIRI

e

o
o
i
Iy
3

e

291zed

2812E00

ol

081280

o

||§l

£61ZE¥0

25izeNs

PR e e p e e

2
&

2512800

55’\\[1||><§§

e
2
1

bS1ZET

%
£

3

glash 1] [E
2

|05 |

2

HLIZEND

§[H\><|l|||x|u|

e
&
~

§'sSdL

€
|
o~

§|||><|l||1\t,||x1
v

o

5|

0
PR RRRR S A AR R RARE AR R AR ARN]
I
=

s
N
o

601264
$202e0

:

ONOW
IVILINW

§II§'|||)<§||||><

{0

03y3Ls

0u3LS
ONYINI

.




AN ;f » | JLWJ ]WNW N k} T J U LW

® 500mV/cm, 2us/cm 0) 2Viem, 2usicm ® 200mVicm, 2usicm ® 100V/icm, 2ys/cm
1t Y
Jov - -ov : -0V -0V
® 500mV/cm, Smsicm ® 1Viem, 5msfcm @ 10V/cm, Smsicm 2Vicm, Smsfom

Laaateaasas nasas Meses Sunes Aenas aanas aena T T T T T T

A R A I O AN A

T T e,

-0V -
2V/em, 10ys/em 2V/cm, 10psfem D) 2Vicm, 10ps/cm a2 200V/cm, 10us/cm

=

L ] e
SOl AL QLWJ A

@ 5V/cm, 10pus/cm 50V/cm, 10pus/cm fcm, 10ps/cm 20V/cm, 10usicm

T T T T T T T

L0 U,

@ 1Vicm, 10us/cm 500mV/cm, 10us/cm 1Vicm, 10us/icm 1V/cm, 200pus/cm
mit Menu / with menu mit Menu / with menu Zelle / ine Bild / picture

s s

ov

®

Ty T T

T T T T T T

- | UL U

M umvﬂu}ﬁvmw B e e
] ] L lan inng ! o

oV 1 1 ~oV

@ 1Vicm, 10usicm @ 100mV/cm, 100ns/cm @ 2Vicm, 20us/cm @ 2Vicm, 20psicm
Weilbild / white picture

T AAaaas T

TN S— T W /.L//\V/ L

3 J0v 3 -0V oV F ~ov
@5  1vicm, 5msfem o) 1Vicm, Sms/cm @) 1V/cm, Sms/cm @9 1Viem, 10ysicm
Schwarzbild / black picture Weilbild / white picture

T T T T T T T T T T

m> -0V bt L ov ot * e QV
: I |

@9 100mV/cm, 10ps/cm 2Vicm, 200us/cm @) 2Vicm, 1sfcm 2v/cm, 100us/cm




N0+

worsTioz ‘Wo/AZ @ o woystigl ‘'wo/A0s (9XS)XF) woystioy ‘woinz - (XXD)
p 219088 | MOINTIVRS .12 St
® %E @ %5 dgg | doos | dosy | wez | wv | Assemi| we | — w1 | — | wuess 2 64220
L190A8 | DOININILIZ.S)

A0+ A0+ dee dogg dozy we WLy ' AoSZING | X022 w1 —_ — 14858 el 81 220

) - I
et 1v0Ag OIN INN b4
L \,AMU' WW. £ — dozy dose — %095 — AOOMML | oLk " — iwy | 2eess 0L 02 220
WBRD | FLL 9Ld
€000 | 2800 | 29200 | 6M@MO | 488D | 118D | 9isuD | OBLM | S | 19MD | B9LL 504 .
é\g ® N R wao | owa | oeen | )

MO3N
-ININ-TTVINS

&6 oy

3 [C]

[
Hv [t mmo
-

- |t ®
- |8 @
=>4 )

o
mm e
J ) )

RS

- - 3 ®

I

©
g

£92HD 400 |94 uuaM o+ Lagi:ke)
HO3N INIW 18q Jnu Snig 64298
HOIN INIW 1oq nu L148 6eL48
Sl 143 [uZat:]
Jowus N EPLRYLILYED
AUINVIYVA TYNOIS NDO3NYE

HOINTIVWS — =

MOINTIVWS .12 S} 61 220~
MO3NINIW.LZ S} 81 220

GOMLYD 38NL 19
MOINININ - .¥L 0T 22050862 ALVIQHHONAIE

91-€ 30vd/ L3S



