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HEBbLIAYMAHHbLIE UCTOPUU

KOT NPOBONOE[N

Kak-To pas nowen s Ha 3anBky. B obwem — xans-
Ba — Hano 6bIN0 NOMEHSATL CEeTEeBOW NPOBOA Ha Tene-
BM30Ope. Ha MO 3BOHOK ABEpb OTKpbiNa AEBYOHKa NeT
BOCEMHAAUATU.

— MacTepa BbizbiBanu?

- [a.

— OH yxe npuwen, — ¢ 3TUMKM CNoBamMu A 3awien B
KBapTUpYy.

[eryoHKa nosena MeHs B KOMHaTY, NONYTHO pacckasbi-
Basi Kak 6yKBabHO TPW OHA Ha3a4 OHW Kynunn TENEBU30p,
aunx KoTuK — Myp3auk cpagy cTan rpbi3Tb NPOBOL, W BCE Bpe-
M$1 €0 rPbI3ET, Y NOXOXE, He COBUpaeTCs OCTaHaBNMBaTL-
Csl, NOKa He CbECT ero COBceM. «KoTuk» Mypank okazancs
3[0POBbIM CUBMPCKUM KOTSPOM — AbIMYaTO-CEepOoro LBeTa,
€ 60nbLWMMM, aBCONMOTHO KPYIMbIMU U HaffbiMM 3€NEHbIMM
rmasamu. He Tepas 3ps BpemeHW, OH 3aHMMASICH CBOMM
NOGUMBIM eTOM — XULLHO ypya Xpan LWHyP HOBEHLKOMO
Manaconvka n NOQo3pPUTENBHO KOCKICA Ha HaC.

— CTpanHbiil y Bac KOT, — 51 03a4a4veHHO noyecan
«peny».

~ Oa mbl camu Ha Hero yousnsemcs. [pyrve BOT
NPOBOLA He rPbi3eT, TOSIbKO 3TOT eMY NoJdasai, Mbl yXxe
eMy pasHbie fasanu U 0T MarHUToOHa U OT YakHUKA U
[eoke N30NeHTy — He eCT Napas3unT, — AeBYOHKa YAUBIIEHHO
paseoauna pykamu.

— VIHTepecHo, Kak ero Tonbko TOKOM He yéuno, — no-
VHTEepecoBarncs .

OteeT 6bU1 reHnanbHbIM:

~ A OH cHauana BUNKy U3 pPO3eTKW BbITACKUBAET, a
NOTOM rpbI3ET, BOT, cMoTpuTe! W feB4OHKa, OTTONKHYB
KOTa, OCTOPOXXHO BCTaBMNa LUHYP B PO3ETKY W oToLna.
Mei 3acenu B 3acapy v ctanu Habngats. Myp3uk nogo-
Lwen K nposoAy, NOHIOXar ero M YKOPU3HEHHO O NSIHYNCA.
Mbi cnpenm He LWeBensch, kak Aee nkebaHbl. KOT Mmex Tem
BHMMaTENIbHO UCCNejoBan NpoBof, HAaNOMMHas 3anpaBc-
KOO 3M1eKTPUKa BbICMATPUBAIOLLIETrO CKPLITYIO NPOBOAKY,
3arem, BUOHO COOBpa3nB HTO-TO, BAPYr NPbIFHYN Ha
TPOVMHUK U1, yNepLUIMCh B HEro NepeaHuMmn nanamu, 3yé6amm
Bbipan BUSIKY 1 OTCKOYMS C Hel 3a gueaH. Bekope otTtyaa
NOCNbILLANOCH XULLHOE YaBKaHbe.
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Anpec’ Mockpa v. [Maseaenkasn, y.1. flyonnnuckasn, 1. 68
Te. 105-7617
Caiir: http://mww.holdS.ru

— Bay! — 51 6bin 6yKBaNbHO NOPaXKEH KOLLa4YbUM UHTES-
nekToMm. TexHuky 6e30nacHOCTY KOTSIpa 3Has Ha NATb.

Haraluka, 8 MEHHO Tak 3Banu X035MKY, BOCTOPXEHHO
nognpsirmeana Ha gmesaHe, pafysicb 3a CBOero NUTOMLA,
kak 6ynTo OH novmast GONbLLYI0 Mbilbb. 3aTeM OHa C
NOMOLLLIO BAPEHOM PLIBUHBI NPUMaHnNa KOTa Ha KyxHio,
a f1 3aHACH TeNEeBU30POM.

Kak nogkparncs kot A He 3ameTun. Moxert, oH pe-
LWKN, 4TO A COBMPAaIOCH NONAKOMUTLCA €r0 NPOBOAOM,
MOXET eLLe Yero — KTO UX KoToB pasbepeT. Ho, u3nae
nylwepasauparowmnin Bonsib, OT KOTOPOro N MepTBbie Gbi
BCTanNM M3 MOrus, OH NPLITHYST MHE Ha CAWKHY. K 3aopan
eLe rpoMye, HY B 4eM He YCTynas KOoTy, M cTan 6erartes no
KOMHaTe, cTapasiChb CTPAXHYTb BUENUBLLYIOCS 3BEpIOry.
Tyt npubexana HaTtawka ¢ geyms ctakaHamu QaHTbl n
Heaonro gymas BbinflieCHyNna ux Ha Hac ¢ kotom. flotom
Kpmua: «[lyctn ero rag», oHa cxeaTuna BeHuK U cTana
cbupatb UM KoTa. [lencTBOBana oHa Kak Hacrosiias
TEHHUCUCTKA — MOLUHBIE yAapbl Tak U ceinanuce. MNpu-
MepHO Nocne WeCcToro yaapa, NpUeAlwerocs no Moen
rofnioee, 1 «NOCOBETOBAN» el 0ToApaTh KoTa pykamm,
VHave MHe KoHel|

LesyoHka cmeno cxeartmna KoTa 3a HOrm 1 crana ofT-
pbiBaTh OT MeHA. Kolak He CoaBasicsl, OH Bbifl Kak 4epT
¥ eLle ycneeasn npu 3ToM Kycarbcs. Kopo4de nosecenu-
MChb Mbl Ha cnasy. HakoHel rymanongbsl nobegunn. Kot
BMECTE C Kyckamu Moel pyballky B nanax 6bin 3anmxan
nofd NNacTMacCoBYKO KPLILLKY OT Teneenaopa. Ceepxy mbi
NPUAABNIN ee KHUKKaMK, KOTopble Tenepb B 13otunum
BaNsANUCb NO BCen KomMHaTe. TpACYLUMMUCH pyKamu, no-
MMHYTHO B3fparveas, f 3akaH4mBan pemMoHT. Hartallka,
nbiTanackb 3alimnTb MO0 pybBaxy.

— MOXeT KpbllLKy camu Kak-Hubyab noctasure, — C
Hapexaon cnpocun fA. Hatalwka HeyBepeHHO noxana
nnedamun. MNpmxognnock OencTeoBaTb CBOMMKU CUNaMM.
Bckope 6bin pa3paboTaH XMTpoyMmHeI nnaH. Mporawimvs
KPbILWWKY C LWMNALWWM BHYTPM KOTOM [JO BaGHHOW, 5 Npu-
NOAHAN ee 3a oAWH Kpaw, a HaTtallka kuHyna B BaHHyO
WwHyp. KOT He 3acTaBun cebs oonro xaatb. Kak nes Ha
aHTUnony oH Gpocuncs Bcneg. Cmeno 3axnonHys 3a
HUM BEPb Mbl OBNer4eHHO B3QOXHYNN. B 3TOT MOMeEHT B
[BepU 3ackpexeTan KN4 1 B KOPUAOP BBANINICH Kakoi-
TO MYXWK, NOXOXWIA Ha MOKporo Vinnonuta n3 «/poHum
cynobbbi». 310 6bIN Nana. Mpsamo ¢ nopora OH Bbigan
KOPOHHYIO OULLIKY:

— A 4ero 370 Bbl TYT flenaete, a? Buaok y Hac 6bin
BeceneHbkuin. Ha MHe kpome pyballkin, koTopas ocTanach
B KOMHaTe, ObifN TONbKO 3anuThie thaHTOoMN LUTaHbI.

— PebeHouka, — ybuircTeeHHo nowyTtuna Harawka. 4
[0 CUX NOP He NoMY, 4TO TYT BbINO CMeLLHOTo. Bripoyem,
3TO yXe gpyras uctopwms.

lpucnan Bagum

sw@alt.ru

lNeyvaraercs ¢ pa3speLlieHns Muxavnna Ps3aHoBa
http://www.telemaster.ru



TV-TIOHEP NO-PYCCKHA

Komnanua Rover Computers o6bABMNa o Havane
npomnssoacTea TB-TioHepoB cemeiicTBa RoverMedia
TV Link Ha TeKyLLMiA MOMEHT MofenbHbIN pag BKIOYa-
eT nATb ycrponcte TV Link, TV Link FM, TV Link Pro,
TV Link Pro FM » TV Link Pro DV/FM Kak n nopasna-
oLLee 60NbLIMHCTBO NOAOOHLIX YCTPOrCTB, TV-THOHEepb!
RoverMedia npepctaenator co6oit nnatel PCI, koTopble
No3BONAT NOAKNIOYUTE K KOMMNbIOTEPY TENEBU3NOHHYIO
aHTEHHY AnA NpocMoTpa TeNneBU3MOHHbIX NporpaMm Ha
3KpaHe MoHuUTOpa YcTpoWcreamu noagepXusBarTca
ctaHgaptbl PAL m SECAM Kpome cBOeilt OCHOBHOW
3apaqM yCTpOMACTBA BbLINOJHAT UeNbid pag CcBA3aH-
HbIX (PYHKUMWIA, Cpedn KOTOpbiX BO3MOXHOCTb 3axBarta
¥ ouMMPPOBKN BUAEO CHUFrHaNa ¢ BHELWHEro UCTOYHMKA
Moppepxusatotca dopmarsl 3anucu MPEG1/2, VCD
DVD, MS-MPEG4 mn DivX Hekotopblie us mopenei, te,
KOTOpble UMEOT B HazBaHUKW UHAeKe «Pro», obecneyn-
BaKOT CTepeo 3ByH4aHWe Npu NpoOCMOTpPe TeNEBU3NOHHBIX
nporpamm (ctaHgapTt Nicam A2/A2* nna PAL) [Moka,
npaena, TakuMu BO3MOXXHOCTAMM MOXHO BOCMONb30-
BaTbCA TOJILKO MpM nNpocmoTtpe 1-oro KaHana, paa v To,
He Bcerga Cpeau paclumpeHHbiX BO3MOXHOCTeW CTOUT
OTMeTUTb Hanudme B moaenm RoverMedia TV Link Pro
DV/FM nopta FireWire (IEEE1394) pna nopxniodeHus
umnbposbix BUAeoKamep PaspaboTymkm ocobeHHo nop-
YepKMUBAIKT, YTO BCE TIOHEpbl apanTUpPOBaHsbl UMEHHO
K Hatlel cTpaHe W ee 0COBEHHOCTAM TeneseLLaHun
PekomeHaoBaHHble posHMYHble LieHbl Ha RoverMedia
TV Link coctaenatoTt ot $33 no $79 B 3aBUCUMOCTH OT

mMogaenm
Rover Computers
http //www rovercomputers com
KomnetoTepsl v OprTexHuka
http //www computery ru

ONMMNUNCKME BUAEOPEKOPAEPDI
Komnanma Hitachl HamepeHa yBennumTs cBOWO BONMKO
B CeKTOpe Npou3BoauTeneil BUOeOpeKopaepoB cCO
BCTPOEHHbLIM XeCTKUM anckom B HacTosllee Bpemsa Bce
Npoun3BoanUTENN, BbinyckKawllme 3TOT BUA NpOoayKumm,
orpaHuymsarorca ycraHoskon HDD, o6bem KOTOpbIX He
npeBbiwaeT 250 6 Hitachi pewumna cpenarts war Bnepeg
¥ Ha4Yatb NPOM3BOACTBO cpasy NATU Moaeneil suaeope-
KOpAepoB, Yeid BCTPOEHHBIA XXecTKUA anck byaet nMeTb
obbem 3006
Bbinyck HOBBIX Mogene 3annaHupoBaH Ha maw,
OQHAaKO NNaHbl KOMNaHMM MAYT panblie YXe B WOHe
B Npogaxe noAsBATCA BMaeopekopaepsbl Hitach ¢ xec-
TKUM guckom o6bemom 400 6 U, BOZMOXHO, paxe
bonble 1o MHEHWIO PYKOBOACTBA KOMNAHUU, OUCKM
6onbworo o6bema NpuBReKyT Tex Nokynartenew, Ko-
Topble HamepeHbl 3anMcbiBaTb Ha gomaulHee BMAOEO
Onumnuiickue Urpel, koTopbie NpoiayT B aBrycte B
AdmHax
Hitachi Ltd
http //www hitachi co jp
KomnetoTepsi v OprrexHuka
http /www computery ru

HAPYYHbIN TENEBU3OP

Bbl He moXeTe npoXuTb HKM Yaca Be3 NOOUMBIX Te-
nenporpamm? Torga Bam [AOJKEH NOHPaBUTbLCA Nopra-
TUBHLIN Teneeusop VTV-101 anoxckoit komnaumm NHJ,
BbINOMHEHHBLIW B BUAE HApY4HbiX YacoB HoBUHKa MmeeT
rabGaputHble pasmepbl 45,7 x 18,2 x 49,4 mm mn Becur
Bcero 55 r [1pn 3TOM YCTPONCTBO OCHALLEHO LIBETHBLIM
1,5-A10AMOBBIM XWUAKOKpPUCTaNNUYEeCKUM AnCneem ¢
paspeweHnem 280 x 220 To4eK Pasmepbl KapTMHKK
cocTaBnaAwT 22,2 x 29,5 mm MUKpoTeneBu3op npuHU-
MaeTt TenenporpaMMbl B METPOBOM W AeLiMMETPOBOM
AnanasoHax, a B Ka4eCTBe aHTEHHbl BbICTynaeT LUHYp
HaylHUKOB MakcumanbHoe Bpems paboTsl ycTpocTea
OT BCTPOEHHOW MOHHO-NIUTMEBOW nonmumepHon Gartapeun
B peXwume npuvema Tenenporpamm — nopaaka ofHoro
yaca, a Npu UCNoNb30BaHUKN AONONTHUTENbHLIX HaTaped,
pa3mellaembiX BO BHELLHEM KOpryce — go Tpex 4acoBs
B KomnnekT noctaBkM BXoanUT CeTeBOW HNOK NUTaHMA co
BCTPOEHHbIM 3apagHbIM ycTpocTBOM Bpema nonHoi
3apAgKu BCTpoeHHoW HaTapen — okono nonyvaca

MoMumo Npmema TENEeBU3NOHHbBIX NPOFPaMM, HOBUHKA
MOXET BbICTYNaTk U B ponin 0ObI4HBIX Hapy4HbIX H4acos,
npudem, ecnu 3apana 6atapeil y>ke HegoCTaToOMHO ANA
nokasa Tenenepenay, 4acbl NpoOAOIHKAT oTOBpaxaTh
Bpemna LleHa annaparta — okono $188 Tenesusop noc-
TYNWT B Npopaxy B Havane masa 2004 r

Poccus-OH-/laviH
http //www rol ru

KAPMAHHbIA TENETIOHEP OT CANOPUS
Tonbko HeaaBHO Nneepbl-Hpenokn o6penn BCTPOEH-
Hble 3KpaHbl U cTann 6onee-meHee YAOOHbIMKM, & AMNOH-
CKMe NpOM3BOAUTENIN YiKe Havann BbiNyCcK OpenoKoB C
umndpoBbiMM TeneTioHepammu Canopus USTV, koHeuHo,
HecKonbko Gonblie No pasmepy, Yem cpefgHecTaTucTu-
YecKuit nneep-6penok, Ho He HamHoro Ero rabapurHbie
pa3mepbl coctaBnaoT 100 x 45 x 25 mm, Bec ~ 80 r TMo
PYHKLMOHaNLHOCTU OH He ycTynaeT PCl-sepcuam Tene-
NPUEMHUKOB, B TOM YUCNe U NpeACcTaBlIeHHON OfHOBpe-
MeHHO ¢ HMM nnate QSTV2004
TioHep MOXeT NpUHMMAaTbL NpPorpamMmbl B METPOBOM U
LeunMeTpoOBOM AnanasoHax v BIBOAWTb BUOEO C paspe-
weHnem no 720 x 240 TovyeK WmeloTca aHTEHHbIV BXoa,
Bxon S-Video, ayanoBxoa M ayamMoBbIX0A TMNa MAHNIKEK
(3,5 mm) OpHako, nockonbky USTV2004 npegHasHadeH
ONA ANOHCKOFO pblHKA, OH He nopAepXwusaeT HU PAL HK
SECAM, a tonbko NTSC Bnpo4eM, ecnu HOBbIA NPOAYKT
NPU3HAIOT YCMelHbIM, BroNHe BepoaTHO 4To Canopus
BbINYCTUT erc moanmnKaumum gna gpyrmx ctaHgapToB Unu
NPOCTO BLIIOXUT HA CAiT COOTBETCTBYHOLLYIO MPOLUMBKY
Kak un B cnyyae ¢ BHewHummn CD mnu DVD-npueopamp,
YCTPONCTBO UMEET OrpaHUyeHmns rnpu UCnosib30BaHum C
noptom USB 11 C Hum oHo obecneunT paspelueHue
TONbKO B 320 x 240 To4ek MoMMMO HeckonbKux Kabenem
1 nepexogHuka S-Video B komnnekTe K USTV2004 npuna-
raeTca AMCTaHUMOHHBIA NyNLT ynpaeneHus (No pasmepam
6onbLue camoro THOHepa)
Poccus-On-flaiiH
http //www rol ru



CrOPEJ1 CTPOYHbIN TPAH3UCTOP?

HE BCE TAK NMPOCTO...

Bapaum OBunHHMKOB (r. Cnac-Knenuku, Pasanckas o6n.)

O4eHb 4acTo, 3aMEHsIs1 CropeBLUNIE TPaH3UCTOP
CTPO4HOM Pa3BepTKu, Mbi yCTPaHSIEM TOSIbKO Cre/cC-
TBME, a NPUYHNHAa OCTaeTCs Y NPUBOANT K O4epeaHO-
My OTKasy. ABTOp CTaTh¥ PACKPHLIBAET BO3MOXHbIE
npuYrHLI MOBTOPHBLIX OTKA30B W NMPUBOJUT MeToAbI
MX NOMCKa ¥ YCTPaHEeRMUS.

Mo cratucTuke, BbIXOA M3 CTPOS BLIXOAHOTO Tpak-
31cTopa CTPOYHON Pas3BepTKM OTHOCUTCH K OfHOW u3
Hanboree 4acTO BCTpEYaloLLMXCH HEMCNPaBHOCTEN B
Tenesusopax. lNMocne 6noka nuraHns, CTPoYHasa pa3sepTka
ABNAETCH OCHOBHBLIM Y4aCTKOM, HA KOTOPOM paccenBaeTcs
HanbonbLUan MOLLHOCTb. XOpOLUO, KOFAa PEMOHT 3aKaH-
uMBaETCA GaHaNbHOM 3aMeHOW CTPOYHOIrO TPaH3UCTOPA.
HacTo npuxopuTcs CTankneaTbCs ¢ TEM, YTO CTPOYHbIN
TPaH3nUCTOP CPa3y unu CrycTs HEKOTOpOe Bpems nocne
3aMeHbl CHOBa BbIXOAUT U3 CTPOSI. Hdke A o4y paccMoT-
peTb NPpUYMHBI, M3-3a KOTOPLIX 3TO NPOUCXOAUT.

MNMpexpe BCcero, nepef 3aMeHOR CTPOYHOrO TPaH-
3ucTopa HeoBxoauMO NPOBEPUTL peXxinM paboTbl 6/10Ka
nuTanus. [loctartouHo BMecTO Bbilleailero u3 cTpos
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TPaH3nCTOopa NOAKNIOYUTL TaMNOYKy MOLLHOCTLIO 60 BT,
220 B, nocne 4ero nposeputb HanpshXeHus Ha BbiXone
6noka nuraHusa B padboueM pexume. Ecnv HanpskeHus
60nbLUe HOPMbI, HYXXHO Ha4YUHaTL ¢ pemoHTa 61oKka nu-
TaHus, NPOBEPUB B NEPBYKO OYepeb Lienn cTabunmsaumm
HanpsXeHUs. XO4y HANOMHWUTL, 4TO €CNN TENEBU30P pPa-
60TaeT NPY NOBLILLIEHHbIX HANPSKEHUSIX NMUTAHUA, TO OH
ABNAETCA UCTOYHUKOM NOBBLILLEHHOTO paanayuoHHOro
U3Ny4eHus.

Tenepb paccMOTpuM Cry4ait, Korna nocne 3ameHbl
CTPOYHOrO TPAH3UCTOPA OH CHOBA BLIXOAUT U3 CTPOSA CPa-
3y WK Yepes HenpopoMKUTENLHOE BpeMs. MNposepkTe,
rpeeTca N nepen BbIXOLOM U3 CTPOS TPAH3UCTOP UK
HeTt. Ecnn TpaH3ncTop rpeetcs, TO 3TO CBUAETENLCTBY-
€T O ero neperpyske. HeucnpasHbim MOXET ObiTb Kak
CTpouHbiA TpaHcchopmaTop (TOKC), Tak u nutaembie UM
venu. Kak npaemno, Mx MOXHO He rNpoBepsiTb. J1eS10 B TOM,
4TO Nepep KaXknbiM BbINPAMUTENBHLIM OUMOOOM OBbIMHO
CTaBUTCH NPEAOXPAHNUTENb MU HUSKOOMHbIY pa3pbiBHbIN
pe3ucTop, KOTOpbIE NeperopaoT B Cny4ae neperpysku B
yenn. Ecnu xe Takmx 3alUTHbIX KOMAOHEHTOB HET, TO
3TK Lenu NpMAaeTCs NPOBEpPUTD.

Heobxopumo nposeputb u cam TOKC. B nute-
patype onucaHo MHOFo cnocOGOB NPOBEPKM, HO BCe
OHK TpebyT Hanuuusa ocumnnorpada, a 310 KpanHe
Heyno6HO, eCNv peMOHT NPOUCXOAUT Ha AOMY Y 3a-
Ka3umka. EcTb npocToi cnocob, onucanHblil Ha cante
http://teleremont.narod.ru. BkpaTue, oH 3akniovaeTcs B
TOM, 4TO BMeCTO noaosputensioro TOKC BnavearoTtces
JeBsitas n ABeHaauarTan HoOXXKWM 06MOTKM TpaHcgopma-
Topa TBC-110MML15. Ecnu TeneBm3op BKAKOYUSCSH, Ha
TpaxnchopMaTope NOSIBUNOCH BEICOKOE HAaNpshKeHue, a
CTPOYHbI TPaH3UCTOP NepecTan rpeTbes, TO ¢ 60NbLLOK
BEPOATHOCTLIO MOXHO yTBEpXAaTh, YTO OTKSIHOYEHHbIN
TOKC HeucnpaeeH.

CnoxHee, Korna TpaH3nUCTOp HE rpeeTcs, a NPocTo
yYepesa HekoTopoe Bpems neperopaeT. MNpuuvHa 3aeck
KpoeTca, dalle BCero, B XonoaHbix nankax. OcobeHHOo
npucTanbHoe BHMMaHue Heobxoammo oBpaTuTb Ha corna-
CyIoLLIMIA TpaHCchopMaTop, BKIIOYEHHBIN B 6230BYIO Lierb
TPaH3UCTOpa BbIXOOHOrO Kackana CTPOYHOW pa3BepTKu.
Bo Bpemsa paboThl TeMnepartypa BHyTpU Tenesmsopa
NOBbLILLAETCH, MEHSAKOTCA pa3Mepbl AeTanel, U B HU3KOKa-
YEeCTBEHHBIX NaKax MOXET HapyluaTbes koHTakT. Camoe
HENPUATHOE, YTO NPWY 3TOM BO3HMKAET TaK Ha3biBaeMbii
npebes3r KOHTaKTOB M BMECTO OHOrO nmMrynsca Ha 6asy
TPaH3MCTOPAa NOCTYNAET HECKONBKO, HTO MOXET NPUBECTH
K ero npo6oto.

W eule opmH coBeTt. Ecnn mukpocxema reHeparopa
CTPOYHBIX UMNYNLCOB CUHXPOHU3MPYETCA KBapLEBbIM
pe30HaToOpPOM, TO 3TOT PE30HATOPR HYXHO 0683aTeNbHO
nponasTb.



OCOBEHHOCTU PEIrYJINPOBKU U PEMOHTA
TEJIEBU3OPA «COKOJ 54TLL6155», LLUACCU A-2000

(wactb 1)

Cepreii Yrapos (Mocksa)

B cepenuHe 1970-x rogoB OrpOMHOMA nonynsap-
HOCTbIO MMOJIb30BaJINCh TPAHINCTOPHLIE NPUEMHUKHA
mapru «COKOM» NMpounsBoAcTBa ANeKcaHAPOBCKOIro
3aBopa c OgHONMEHHbIM Ha3BaHueM. B Haqane 1990-x
BCeobLMI SIKOHOMUYECKMNI KPU3NC He oboLlen CTo-
poHO# 1 3T0 npennpusitne. Ho KOMNaHNsA ¢ HeCTbIO
BbiAEP)Karna BCE NCMbITaHUA, N Ha pybexe 20 n 21
BEKOB TEXHUKA C 3TON TOProBo# MapKo BHOBbL No-
ABMNACH HA POCCUICKOM phiHKe. [lepBeiM nagennem
BO3POXXAEHHOIro 3aBoga CTanu TEeNeBU30pbl, Npu
BbIITYCKE KOTOPbIX NCNOJIL3YIOTCA KOMIIEKTyloWnNe
OT BegyLnx MHUpPOBbIX NpoussoanTesier — Samsung,
Siemens, Philips, Thomson n gp, nnacrmacca gns
Koprnycos ot British Petrolium u BbICOKOKOHTpACT-
Hble kuHeckone! or Matsushita, Thomson, Samsung,
Hitachi, Toshiba. B cTtarbe noyiger pe4yb 0 perynm-
poBke u pemoHTe Tenesusopa «Cokon 54TL{6155»,
KOTOpPbIH NponssoanTCca Ha waccu A-2000.

TexXHU4ECKNE XapaKTEPUCTUKMN

OcHoBHble TeXHUYeCKNe XapakTepuCTHUKU TEeNEBU3Opa
crnepyoLme:

* TN kKMHeckona: A51KQNO11X;

* npuvHUMaeMble cuctemsl BelaHus: PAL/SECAM —
B/G, D/K, (c Bupeoexopa — NTSC 3,58/4,43);

*  aHTeHHbI MMnepaHc: 75 OMm;

* TioHep PLL: DT5-BF14D;

* nNpuHUMaemble kaHans: MB (kanane! 1...5, 6...12
cTanpapta D/K; kananel 2...4, 5...12 ctaHpapTa B/G),
AOMB (kaHanbl 21...60 ctaHaapta D/K; kananel 21...69
cTanpapta B/G);

* kabenbHble kaHanb: CK1...CK18 cTanpapta D/K;
S1...820 ctaHpapra B/G;

* MpoMexXyTo4Hbie vactoTsl: MY — 38,9 Mly;
M43 - 32,4 MMy (D/K), 33,4 My (B/G);

*  4acToTbl cUrHanoB LBeTHocTH: 34,47 MIMy (PAL),
34,5 n 34,65 My (SECAM), 35,32 MINy (NTSC);

* BHelHue pasbemsl: EURO-SCART, RCA,

*  HOMWHanbHana BbixoaHaa MolHocTe YM3Y: 3 Br;

* TeneTekcT: 8 cTpaHuy,

* NUTaHWe: CEeTb MepeMeHHOro TOKa HanpsXeHnem
170...250 B n yacToTon 50/60 Ty,

* notpebnaeMan MOLIHOCTb: B AeXYPHOM peXxwu-
mMe — 5 BT, B pabodem — 80 BT.

Oco6enHocTH taceu A-2000

Waccu A-2000 paspaboTaHo ¢ NpuMeHeHMeM camon
COBpEeMeHHOW anemMeHTHOW 6a3bl. B kauecTBe MuUKpo-
KOHTponnepa yrnpasfiieHns Ucnosb3ayeTca MUKpocxema
cemMeiictea TVText Pro SDAS55XFL/A2000 crpmsbl
Micronas. OHa coBMelaeT B cebe TB-MukpokoHTponnep,

cxemy OSD n pekopep TeneTekcta ¢ namaATbio Ha 10
cTpaHuy. BugeoTpakT lhaccy NocTpoeH Ha OCHOBE MHO-
roPYHKUMOHaNbHOW MUKpocxembl TDAB842/N2 dupmbl
Philips Semiconductors. Mukpocxema copepXuT Tpakt
MY, BupeopetekTop, FM-gemopynsaTop, MynstucucTem-
HbIl (PAL/SECAM/NTSC) pekopep LBETHOCTH, BXOAb!
n ana BHewHux RGB-u Bugeocurnanos, kommyrtatop
3TUX CUIHANOB, CUHXpOMpoLeccop N cOBCTBEHHO BUAE-
onpoueccop.

KappoBaa pasBepTka peannsoBaHa Ha MUKpocxeme
TDA8356 bupmsbl Philips Semiconductors. Ona umeeT
CUMMETPUYHbIV BXOA, 3aLLUTY OT Neperpesa U KOPOTKOFO
3aMbIKaHUA B BbiXOAHbIX Lenax. MocToBoe BKnOYeHUe
MUKpPOCXeMbl NO3BONTUIIO MOAKITIOHUTL KAAPOBbIE KaTyLUKN
OC 6e3 paspennTenbHOro KoHAeHcaTopa.

Bupeoycunutens BbiMoONHeH Ha MUKpocxeme
TDA6107Q dupmbl Philips Semiconductors. Mukpo-
cXemMa CoAepXWUT TpexkaHanbHbil BUAEOYCUNUTENb,
BbIMNOJTHEHHBLIA MO BbICOKOBONLTHOW DMOS-TexHonormu,
CXEMBbI KOHTpONA TOKAa Ny4ell KMHeckona W 3aliuTel OT
neperpesa.

N cToYHUK NUTaHWA LWiaccu caenaH no cxeMe Keasmpe-
30HaHCHoro npeobpasoBaTens Ha OCHOBE MUKPOCXEMb|
STR-S5707 ¢ BCTpoeHHbIM c1noBbIM BUMONAPHBLIM TpaH-
3ucTopoM upmbel Sanken. Mukpocxema nMeeT cxembl
3aWnTbl OT NpeAenbHOrO TOKA Yepe3 CUIIOBOW KIOY U
OT NepeHarnpsXeHUa BO BXOOHbIX LieNAxX, NoaAepxusaeT
SKOHOMMYHBLIA AeXYpHBLIA pexum. MNpumeHeHne ykasaH-
HbIX MMKPOCXeM MO3BOJIMNIO CMPOEKTUPOBATL LUACCU C
OMNTMManbHbLIM COOTHOLUEHUEM LIEHA/Ka4YeCTBO.

MpuHunnmnanbHas aneKTpuyeckKas cxema

McToYHMK NUTaHUSA LIaccy NOCTPOEH MO CXeMe UMY Sb-
cHoro npeobpasosatena. Vcnonb3oBauune B KayecTse
KoHTponnepa mMukpocxembl D201 (STR-S5707) thmpmbi
Sanken (koHTpoNnep KBa3upe3oHaHCHOMO TUMNa Co BCTPO-
€HHbIM CUMNTOBLIM KTKOYOM — BUNONAPHLIM TPAH3UCTOPOM) C
MWUHMMaJIbHBIM KOJIM4ECTBOM BHELLHUX 3NIEMeHTOB MO3BO-
SO MOJNYHUTL OYEHB NPOCTON U APIHEKTUBHBIA UCTOHHNK
nutanusa (puc. 1). KoHTponnep BKNOYEH NO CTaHAAPTHON
cxeme. [N nepeknoveHnn pexxMmoB KOHTponnepa wvc-
nonb3yeTea BbIBOA 6, HAMNPSXEHWe Ha KOTOPOM oripeaenaeT
LeXypHbI (0,8 B), pabounid (1,4...2 B) n aBapwiiHbin (5 B)
peXMMBL. MIMNYNbCHBIA TOK, NPOTEKAOLLINIA Yepes CUNoBor
KN4 cocTaBnaeT okono 4,5 A. Paboyas yacToTa npeob-
pasoBaTena 3aBUCUT OT CTENEeHU Harpy3kn UCTOMHUKa U
perynupyeTca asToMatuyeckun. B paboyem pexume oHa
coctaBnseT okono 25 kM. PaboTa NCTOYHMKA Ha OCHOBE
MUKpOCXeMbI 3TOFO TuMa nogpobHo onucana B [1].

Oco6eHHOCTLIO MOCTPOEHUA BTOPUYHbBIX Lienei ABNA-
€7CA UCNOJIb30BaHMe YNPaBnNaeMoro TpexkaHansHoro (5,
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8 1 12 B) ctabunusaropa D206 (KA7630) dpupmei Fairchild
Semiconductor OH ucnonbayeTcs ans nepekioHeHns
peXumoB paboTbl Teneesnsopa (peXxypHbli/padoynia)
Korpa curvan DISABLE Ha BbiBoge 3 Mukpocxemsl D103
aKTMBEH (BbICOKWIA YpOBEHb), BbIKnoHaTca ctabnununsa
Topbl 8 (BbIBOA 8) M 12 B (BbIBOA 10) MMKpocxembl D206
(nBEHaaLaTMBONbLTOBLIA BbIXOA HA 3TOM LLACCK He uc-
nonbayerca) B pesynbraTe 3T0ro BhiKNoYaeTca nuraHue
3apaloLLiero reHepartopa cTpoyHoi passepTku {BbiBOg 37
Mukpocxemsbl D302), a 3Ha4MT — 1 BbicoKoe HanpsaxeHue
O1um xe curHanom DISABLE oTtkpbiBaetcs knwo4 Ha
TpaHaucTopax VT103, VT104, katog cBeToanoana onTpoHa
D202 nogkniodaeTcs Kk obLiemy rnposogy, B pesynsrarte
(hoTOTpaH3NCTOp ONTpOoHAa OTKPbLIBAETCH, U HarpsXeHue
Ha BbiBOAE 6 MuKpocxembl D201 ymeHbLIaeTea o 3Have-
HWSA, COOTBETCTBYIOLLEro AeXYPHOMY PeXUMY NCTOYHNKA
B atom pexume aHepronoTpebneHne MUHUManbHo
Cwnctema ynpasneHna Tenesu3opoM NocTpoeHa Ha
ocHoBe MUKpoKoHTponnepa D103 (SDA555XFL/A-2000),

WK npuemnunka D101 (SFH 5110-36), NOY u kHonok
nepepHen nadenm

Mukpocxema SDA555XFL/A-2000 copepXuT aa-
po — Mukporipoleccop 80C51, 128 Kbaunt M3V, 16 Kéant
03V, nBa 16-6UTHbIX TarmMepa, 4 yHuBepcarnbHbIX ABY-
HarpaBneHHbIX NopTa BBOAA/BbIBOAA, CXEMY 3KPAHHOFO
aucnnesn v nekogep TeneTekcTa ¢ NaMaThio Ha 8 cTpaHuLy,
HasHayeHne BbIBOAOB MUKPOCXEMbI MpeacTaBfeHO B
Tabn 1

MapameTpbl n306pax@eHns 1 3BYKa, a TaKke HacTpoka
Ha TeneBU3NOHHbIE KaHasnb! BbIMOMHATCA Yepes 3KkpaHHoe
MEHI0, N300paKeHne KOTOPOro POPMUPYET MUKPOKOHTPOT-
nep (BbiBoabl 38  41) YHepes 370 Xe MeHHo BbINONHAITCA
pErynMpoBKU B CEpBUCHOM pexumMe [ns obmeHa aaHHbIMM
1 ynpasneHua TioHepom A301, BugeonpoueccopomM D302
U MUKPOCXEMOW 3HeproHesasucumon namat D102 Muk-
POKOHTponnep mcnonb3yeTt uHtepdeiic 12C (BbiBoabl 23,
25) KHonku ynpaeBneHua cBeToaMoaHble MHaMKaTopbl
pexuma paboTb! U POTONPUEMHUK pasmellieHbl Ha nnare

Tabnuya 1. Haznaqerue BeiBogoB mukpocxembl SDA555XFL/A-2000

Homep BbiBOAA CurHan OnucaHune

1 PO 0 (STBY LED) Bbixof ynpasneHus cBeToguoaHbIM UHAUKATOPOM

2 PO 1 (TIMER LED) Bbixog ynpaenenus ceetoguogom «TankMep»

3 PO 2 (STBY) Boixoa ynpaBnenus pexumMamu padoTbl Tenesn3opa (BbICOKWA YypoBEHb —
AEXYPHbIA peXUM a HU3KUA YpoBeHb — pabouui pexum)

4 PO 3 (MUTE) Bbixoq 6n0KUpOBKU 3BYKA

5 8 P04 P07 He ucnons3ytotcs

9 VDD 25 Hanpsikenue nurauus 2,5 B

10 VSS O6wuin

11 VDD 33 Hanpsaxeuue nutauuna 3,3 B

12 CVBS Bxop nonHoro UBeToBoOro BUgeocur4ana

13 VDDA2 5 Hanpsykenue nuraunun 2,5 B

14 VSSA O6Lwmn

15, 16 P20, P21 He ucnonbaylotea

17 P2 2 (ADC2) Bxog ALIN ansa koHtpona curuana BY APY

18 P2 3(ADC3) Bxog ALIM Ans KOHTpons KHONOK nepeaHen naHenv

19 HS/SSC CTpoHHbIE CUHXPOUMNYNLChI

20 VS Kagposble cMHXpOUMNYNbChI

21 P30 P31 He vcnoneaytotes

23 P3 2 (SCL) LLvna cuHxpoHusauuu uatepdenca I°C

24 P3 3 (RC5 IN) Bxof curtana AUCTaHUMOHHOIo ynpasneHus ot hoTonpueMHuka

25 P3 4 (SDA) LLnHa ganHbix untepcheitca 1°C

26 28 P35 P37 He ucnoneayores

29 VSS O6wun

30 VDD 33 HanpsxeHnve nutanus 3,3 B

31,32 P42 P43 He ucnonbaytoTten

33 RST Bxopa c6poca MUKPOKOHTposinepa (aKTUBHBIA — HU3KUA YPOBEHb)

34 XTAL2 KsapueBbii pesonaTop 6 My

35 XTAL1

36 VSSA O6uin

37 VDDA 25 Hanpsxenve nutanus 2,5 B

38 R Bbixogbl Bugeocurnanos TXT/OSD

39 G

40 B

41 BLANK/COR Curnan rawenus (ctpo6 TXT/OSD)/orpaHu-eHUs KOHTPACTHOCTH

42 VDD 25 Hanpsxenue nutauun 2,5 B

43 VSS 06w

44 VDD 33 Hanpsixeuue nurauus 3,3 B

45 52 P10 P17 He vcnonbayloTtes




CONTROL PCBA-2000A. KHOMKM NopknioyeHbl napan-
neneHo pe3uctopaM penutena R102...R107. Kaxnow
KHOMNKe COOTBETCTBYeT CBOW ypOBeHb HanpskeHua. ALIM
MMKPOKOHTpOnnepa (BbIBOL 18) npeobpasyeT 9T ypOBHM
B LIMPpOBbIE CUrHATbI, KOTOPblE UHTEPMPETUPYIOTCH B KO-
MaHnabl ynpasnenusn. Ecnu komadabl noctynatot ot MAY,
OHM NPUHUMAKOTCA (POTOMNPUEMHUKOM, U C ero BbiXoaa
(BblBOR 1 MMKpocxembl D101) nocTynaoT gnsa o6paboTkm
Ha BbiBOA 24 MUKpocxeMb! D103,

OnA nMTaHnus MUKpPOKOHTpOnnepa HeoHXoauMO ABa
uctoyHuka: 3,3 B (Beigoabt 11, 30, 44) n 2,5 B (BbiBog 9,
13, 37, 42). 311 HanpsXeHUA (HOPMUPYIOT MHTerpasibHbie
cTabunusatopei D203 1 D204, nogknioyeHHbie K kKaHany
5 B crabunnaatopa D206 (BbiBog 9).

TeneBn3moHHbIA BY curHan c aHTeHHOro Bxoaa noc-
Tynaet Ha TioHep A301 (DT5-BF14D), B koTOpOM npouc-
XOAUT CeNneKLMa CUrHana, ycuneHve u npeobpaloBaHue
ero B curHan N4, Bee onepauymm no ynpasneHmio TIOHe-
pPOM BbINONHAET-MUKPOKOHTpOnnep D103 no uHtepeitcy
12C. C BoiBoga ToHepa IF OUT curnan MY vepes 6ydep
Ha TpaH3ucTtope VT301 n nonocoeoi dunetp ZQ305
(K2955M), dopmupyowmnin A4X TpakTta, nocrtynaet
Ha BXOA MHOrOMYyHKUMOHanbHoW Mmkpocxembl D302
(TDA8842/N2) — BbiBOALI 48 M 49. B Mukpocxeme
CUrHan ycunueaeTca, apemMoaynmpyetca U, ¢ BbiBOAa
6 4epe3 nosTopuTens Ha TpaHamuctope VT304 nocty-
naert Ha cxemy unerpaumm. C nomMoLelo uneTpa-
npobku L303, ZQ303, ZQ304 mn3 Hero Bbigensaertca
MUTB, koTOpblil Yepe3 NOBTOpUTENL Ha TpaH3UcTope
VT305 cHoBa noctynaeT Ha Mumkpocxemy D302 (BblI-
Boa 13) pns panbHelwen obpabotku. B pesynbrate
06paboTkn Ha BbIXOAEe MUKpOCXeMbl (DOpMUpYLOTCA
CUrHasnbl OCHOBHbIX LiBeTOB RGB (BbiBOAL! 19, 20, 21).
Mony4yeHHbie curHanbl Yepes pasbembl XP302, XS501
1 XP501 nocTynatoT Ha NnaTy KMHeCKOonNa, Ha KOTOpO
yCTaHOBNeH MHTerpanbHbliA Buaeoycunutens D501
(TDA6107Q). TpexkaHanbHbIA BUAEOYCUNUTEb UMeeT
nonocy nponyckauma 4,0 My, 3awinty ot neperpesa u
M3mMepuTenbHbIf BbiIXOa (BbIBOA 5) ANa paboTbl cxeMb! aB-
ToBanaHca 6enoro, HaxopsaLleca B Mukpocxeme D302,
Bupeoycunutenb nutaetca HanpsxeHnem 200 B (Bbl-
BOA 6), hopMUpYeMbIM CXeMOW CTPOYHOW pa3BepTKM.

3 cMecm curHanoe Ha BbIXOae BUAeOAeMOaynATOpa
¢ nomouyblo hunsetpa C326, L302, C322 BbigendetcA
curHan M43, 3atem OH Yepe3 NOBTOpUTENb Ha TpaH3uC-
Tope VT303 1 oguH n3 nonocosbix unstpo ZQ301,
ZQ302 noctynaeTt Ha Bxog SIF IN (BbiBOA 1) BUZEONPO-
ueccopa. B sugeonpoueccope curian GXP nopaetcs
Ha ycunutenb-orpaduamTens n YM pemopynsatop. C ero
BbIXOJa 3ByKOBOW CUIHAN Yepes Npeaycunmrens ¢ OyHK-
umen 6noknpoekn (MUTE) nocTynaet Ha nepeknoyaTens
3BYKOBbIX CUrHanoB. OTOT Xe curHan nocTtynaeTt Ha Bbl-
BOA 55 MuKpocxeMbl W, Yepel Bydhep Ha TpaH3ucTope
VT306, — Ha HY Bbixoa. Ha gpyroi Bxop nepekntoyaTe-
na (eblBOA 2 MUKpocxembl D302) noctynaeT BHeLLHWA
3BYKOBOW curHan ¢ pa3bemos HY Bxopa. C Bbixoaa
nepekno4aTensa perynmpyemslii 3ByKoBOW curHan (pe-
rYynMpyeTc MUKPOKOHTpONNEpOM no uHTepdeiicy 12C)
nocrynaer Ha BbiBOg, 15 MUKpocxeMbl D302, a 3atem — Ha
Bxog YM34 D301 (BbiBog 3). YM3Y BbINONHEH HA MUK-

pocxeme TDA7056, npeacrasnaioLLeil cob6o MOCTOBOWA
ycunutenb C BbIXOAHOW MowHocTbto 3 BT (U = 11 B).
Brnokuposka 3Byka BbINOAHAETCA C NOMOLLILIO KMOYa Ha
TpaHauctope VT302, KOTOpbIY ynpaBnaeTca CUrHanom ¢
BbIBOAA 4 MUKPOKOHTpOnnepa. B cocTtaBe MUKpOCXeMbl
D302 nmeeTcaA cMHXpONpOLIecCOp, (OPMUPYIOLLIMIA NPOTK-
BOa3Hble NMNoo6pasHbie UMMYNbebl (BbIBOALI 46 1 47)
LS KAAPOBOW pa3BepTKU U MMIYNbCbI 3aryCKa CTPOYHOM
passepTkM (BbiBOA 40). Mukpocxema D302 nutaetca ot
ctabunmaartopa D206 HanpsxeHnem 8 B nnotpebnset no
BbiBOAY 12 0kono 70 MA, a no BbiBogy 37 — 60 MA.

Kapposan pa3sepTka peanu3oBaHa MMKpocxeme
TDAB8356, BbIXOAHOW Kackan KOTOPOW BbIMNOMHEH NO
MOCTOBOW cxeme. DTO NO3IBOMWIIO NOOKAYATL Kanpo-
Bble KaTylwkn V-DY HenocpeACTBEHHO K BbIXOAY CXeMbl
(ebiBOABI 4 1 7). B cocTaBe MUKpocxembl peann3oBaHa
CXeMa 3aLL4nThl OT NeperpeBa 1 KOPOTKOro 3amMbikaHua Ha
BbIXOAHbIX BbIBOAAX (MeX gy cob0#, Ha OGLLMIA MpOBOA U
Ha UCTOYHUMK nuTaHms). Mmukpocxema nuraeTcs OT ABYX
McTo4YHUKOB: 45 B (BbiBOA 6) 1 12 B (BbIBOA 3), KOTOpBIE
hOpMMpPYIOTCA CXEMOWV CTPOYHOW pasBepTkW. Ha BbiBOAE
8 mukpocxembl TDA8356 BblpabaTbiBalOTCA UMNYNbCH!
KappoBOW YacTOTbl, KOTOpble UCMONL3YTCA BUAEOMN-
poueccopoM (BbiBOA 22) OnA KOHTPONA WUCTpaBHOCTH
cxeMbl KanpoBoil pa3sepTky. Ecnm nmnynbcel He Bbipa-
6aTtblBatOTCA, MMKpOcxema D302 6nokupyeT BbiXOAHblE
kackafpbl RGB ¢ uenbio 3aLmThi OT Npoxora NtoMuHodopa
KuHeckona. 3Tk Xe UMMynbCb! NOCTYNa0T Ha BbiBoa 20
MUWKPOKOHTpOMnepa AN CUHXpOHM3auum cxembl OSD.
CrpoyHan pasBepTka BbiNOSHEHA MO  KNaccuyeCckon
OBYXKacKagHOW CxeMe C nocnepoBaresibHbIM NUTaHNeM
BbIXOOHOrO TpaHauctopa VT403. MNuratoLlee HanpsxeHne
123 B noctynaet ot UCTOYHMKE NUTaHUA Yepe3 OOMOTKY
1...4 TOKC Tv402 (FSA36012M). CtpoyHbie KaTyLLUKu
H-DY nopkntoyeHbl K BbIxogy cxemsbl (konnektop VT403)
Yyepe3 ppoccenb L401 u koppekTupyowwyto tenb L405,
L406, C421, C425, VD411, R422, R423, R427. TOKC
MCMonb3yeTCcs B KA4eCcTBe MCTOYHMKA HarpaXeHuin ana
nuTaHusa Bupeoycunutensa (200 B), kappoBoit passepTku
(12 n 45 B) nkureckona (Uheater, Uscreen, Ufocus, Uhv).
C BbiBoga 7 TOKC Ha koHpeHcaTtope C424 thopmupyeTcst
HanpsXeHWe 4N CXeMbl OFpaHNYeHNs Toka Nydent, KOTo-
poe Yepe3 TpaHaucTop VT404 nocTynaer Ha BbiBOA 22 BU-
neonpoueccopa D302. pu HanpsxeHun Ha 3TOM BbIBOAE
okono 3 B BkntoyaeTtca cxema OrpaHn4eHna KOHTPacTHOC-
TH, U NpW 3HA4eHUM HanpskeHuna 1,8 B yctanaenusaeTcs
MWHUManbHOe 3Ha4eHWe KOHTpPacTHOCTH. AHanorn4Ho
paboTaet cxema OrpaHnYeHna APKOCTH, TONbKO 3HAYEHNA
HanpsXeHwsa npm 3ToM paeHbl 1,9 1 1 B cooTBeTCTBEHHO.
C ob6moTkmn 8...9 TOKC cHMMAKTCA CUHXPOUMNYSILCHI
obpartHoro xoaa (CNOX), n ncnonbayoTea ana opMupo-
BaHWA TpexypOBHEBbIX CTPOGMPYOLLIMX MMNynscos SSC
(ebiBOA 41 MmKpocxembl D302) 1 ana cMHXpOHM3aLMK
cxembt OSD (BbiBOA 19 MUKpocxeMbl D103).

lMpogomxeHne crnefyer.
Jluteparypa

1. C. Vrapos. Tenesusopsi LG Ha tuaccu MC-991A.
VetpoiicTtso pemoHT. PST Netl, 2004.



MAJIEHBKME CEKPETbI BOJILLUUX MACTEPOB

FUNAI

Mogens MK7. HeT nsobpaxeHus, 3kpaH YepHbiW,
pasBepTku pa6oTaloT. Hepes HeKoTopOe BpeMs MnosaBns-
toTCA Npobnecku nsobpaxeHusa. Heo6xoguMo 3aMeHUTb
mukpocxemy CXA1213BS.

Mogens MK8. Tpn o6opeanHoM aunope D617, yc-
TAGHOBJIEHHOM B 6/10Ke NUTaHUA, TeNeBU30p MOXeT
npopaboTtaTb napy AHewn, rnocne 4ero cnegyer npobow
cunosoro knoya. MposepeHo 6narogapsa 3a6bIBUNBOCTH
MacTepa, KOTOpblA Npu peMOHTe Mogyna 3a6bin rpuna-
ATb AMOJ Ha MecTo.

HORIZONT

Mopgens 51CTV-510E. Mpu BKNIOYeHUU annapata
MUraeT cBeToanoa Ha nepepHen naHenu. bnok nuranus
nepesariyckaeTcs, NUTaHue TO BKIOHaeTcs, TO BbikNOYa-
etca. Heob6xoaumo 3aMenntb VD1 B 6noke nutaHus,

Mopene 51CTV-518. HeT cHxpoHm3aLmu o kagpam.
HeucnpaseH kagposblii cybmMogynb CK-1. MoacTtpoeyHbiM
pesucTopoM R7 kpaTtkoBpeMeHHO yaaBanocb OCTaHOBUTL
nsobpaxenue. [puinHa HeucnpaBHOCTU: OB PbIB KOHOEH-
catropa C1 (0,01 mk®) B mogyne CK-1. N3o6paxeHue
3aHuMaeT NpuMepHo 10...12 CM B HIDKHEN YacTh 3KpaHa.
B cepeauHe akpana HabnopaeTca apkas y3Kas ropusoH-
TansHan nonoca. MpuyrHa: npoboi koHaeHcaropa C10
(100 mk®, 16 B)

Mogene 54CTV-670-1-5. Mpoueccop SAAL541PS, Bep-
cusa nporpammel CTV832PR, suaeonpoueccop TDA8842.
HeuncnpaBHOCTb: HET NpUeMa (rony6oi 3KkpaH), He HacTpa-
uBaloTcA kaHansl. Heo6x0QnMMO 3aMeHUTb TpaH3UcTop
VT100 (KT3102r).

Mogene CTV-655. OkpaH TeneBusopa ApKo 3acBeHeH
6enbIM POHOM, BUAHBI INHKK 06paTHOro xoaa. MpuiumHa:
noaropeslunii pesnctop R13 (10 Om), yepes KoTOpbIA NO-
paetcs nutadue 200 B. Mocne 3ameHbl pesncTopa padoTa
Tenesn30pa BOCCTAHOBUNACH, KAPTUHKA 1 3BYK NpULLNTKA B
HOPMY, HanpsXXeHne NUTaHVA, Kak NONIOXEHO B AeXYPHOM
pexume coctasnano 120 B, a B paboyem pexume — 115 B.
Ho peaucTtop nocne 5 MUH. pab oTbl cCHOBa pasorpeBancs,
XOTA HUKaKUX M3MEHEHUN KapTUHKK 1 3BYKA He Ha6nio-
nanoce. MNprynHa okasanacb B KOHgeHcaTope hunsTpa
100 mk®, 160 B, ycTaHOBNEHHOM B 6/10Ke NUTaHWS.

JVC

Mopgene AV14A4EE. Tenesn3op BbilLen U3 cTpos nocne
61M3KOr0 rpo30BOro paspaaa. MNpusHaku HemcnpaBHOCTIA:
nocne 10...20 M1H paboTbl annapar nepexoguTt B AeXyp-
HbIA pexxum. Beinu NpoBepeHsbl Bce nuTaroLLvie Hanpsxe-
HUA, 1 OHK OKasanuceb B Hopme. B pagodeM pexiume MUKpo-
cxeMa STR-G6653 o4eHb cunbHO rpenacs. Mocne samexbl
MUKpOCXeMbi Tenesusop 3apabotan HopMasbHO.

LG

Mogens CF-14/20/21A80V. AnnapaT He BbiXOOUT K3
OeXypHoro pexuma. Mput nogade koMaHab! Ha BKITOHEHME,
HanpsXXeHre BbIPACTaeT CKa4YKoM 1 cpasy najaeT 4o 3Hade-
HUA peXypHOro pexuma. Heo6xoaoumo 3amernts SE120N.

WMHorpa He 3anyckaetca BI. CnepyeT nponasnTes Lenu
3anycka.

MIYOTA

Mogens 6" XKKUI. Tpn BKNIOYEHUU HACTPONKU HE Te-
NeBU30pe MPOUCXOAUT MHTepecHoe aeicTeune. HacTporika
BK/IOYAETCA HO C OTPOMHOM CKOPOCTbIO, MpU KOTOPON
TIOHep He ycrieBaeT 0TpaboTaTh, U Ha 3KpaHe easa ynas-
NnuBaeTCA MenbkaHue repeknioyarLmnxcs noaamManaso-
HoB. BuHoBara «cnetesLuan» npoluneka namatn 24C04.
MpoBepeHHan pa6oyan NpOLLKBKA HAXOAUTCH B «CepOi»
6ase nopaepxku nporpammaropos cepun Orange.

OKANO

Mogens TV 3721 VT. B tenesusope ycrtaHoBfeH
npoueccop CTV322S. Ha BknoYeHHOM annaparte ene
3aMeTHO cBeTUTCA pacTp, otcytcTeyeT OSD. [loctatoqHo
66110 B MUKpocxeMy namaT PCF8582E ¢ noMoLLbto npo-
rpammaropa nponucats 3HadeHua FF, 4Tobbi Tenesmnsop
3apaboTtan. HeucripaBHoCTb BO3HWKNA, KOrAa AaHHbie o
HaCTpOVIKe Ha KaHan 3aHocunucb B NamMATb, 1 nput STOM
OTKNIOYUNAch ANeKTpUyeckas ceTb.

PHILIPS

Mogens 28GR6780. Annapar He BbIXOOUT U3 AeXyp-
Horo pexwuma. MNpu nogaye KoMaHge! OT NynsTa, NKMbo ¢
nepeaHen naHenu MUraeT KpacHbiM CBETOAMO, NPY 3TOM
OT NpoLieccopa HeT cuUrHana Ha BKNoYeHne pabo4vero pe-
Xuma. [10 NONOMKM TENEBU30p NOCNE OTKIIOYEHUA OT ceTn
BKIOYANCA NOCNE HECKOSbKMX MOMbITOK, & U3 AEXYPHOro
pexuma Bbixogun nerko. locne 3aMmeHbl MUKpOCXEMBI
namaT paboTocnoco6HOCTL arinapara BOCcCTaHoBUNAaCh.

Mopgens 28 PT7106/12, waccu EM2E. B npoxnapHyo
norogy annapart padortan HOpManbHo, a B Xapkylo, Yepes
15....20 MUHYT nocne BKAKOYeHUA, Npu paboTe 4Hepes
ckapT-kabenb nporapan 3ByK K 60NblUE He NOABNANCA.
HeuncnpaBHbiM Okasasnca TpaHauctop 7681 (BC847BW).

RUBIN

Mogens 55MO6. HevicnpaseH 6510k NUTaHWS, B KOTOPOM
BbilLnK 13 cTpon TpaHaucTtop VT80t 1 npepoxpaHutens
FU802. HeucnpaeHble anemMeHTb! 6binkt 3aMeHeHbl. OgHako,
60K MUTaHWA He 3anycKaeTcs No rpeXxHeMy 1, Yepes UHTep-
Ban BpeMeHu 40 c...1,5 MWH nocne BKNIOYEHNA 3NeMEHTbI
VT801 1 FUB0D2 cHoea cropatoT. MNpuHHON HercnpasHOCTH
oKasancs pesucTop 3anycka, UMeBLUMI CONpOTUBNEHNE
3,7 MOmM BmecTo 1 MOM. ByabTe BHUMaTENbHBI, €Cnn B 6110-
Ke nuTaHus npuMeHeHa Mukpocxema TDA16846, B nepeyto
o4epenb NpOBepLTE CONPOTUBAEHNE 3anycKa.

SAMSUNG

Moro610k. AnNnapar BKNKOYAETCR HA AeCATb MUHYT
u oTknoYaeTca. VIMNynbCHLIN 6N0K NUTaHUA OEXYPHOro
pexuma 1s-3a HeucripasHOCTH TPaH3NCTOpPa, YCTAHOB EH-
Horo pagoM c LLIMM koHnTponnepom Bmecto 12 B BbifaeT
30 B. 91um HanpsxeHveM 3anutaH ctadunmsartop 7805
KOTOPpbIA B CBOKO O4epenb nutaet npoyeccop. Crabunu-
3aTop Nepuoauyecku yxoauT B 3aLLKTy OT neperpesaHus
1 OTKNOYaeT OCHOBHOW 610K NUTaHKA.

lMevataeTcs ¢ paspeiluenuss Mnxanna PsasaHoBa
http.//www telemaster.ru



CUCTEMbBI YNPABJIEHU BUAEOMATHUTO®OHOB JVC,
PHILIPS. OCOBEHHOCTU NOCTPOEHUA U PEMOHTA

(wactb 2)

(Oxonyvanue. Havarno B POT Ne3, 2004 r.)

IOpmit NMeTponaenosckwmii (r. Taraupor, Pocrosckas 06n.)

B npeasigywjesi yactn crateyt Mbi NOogpPo6HO pac-
CMOTPESIN CTPYKTYPHYIO CXEMY CUCTEM ynpaBneHna n
asToperynnposaHna pasfesibHoro TMNa n NPUHYNNn-
anbHYI 3NeKTPUYECKYIO CXeMY CUCTEMbI YrpaBieHns
BugeomaruntopoHa PHILIPS-VR-755-55. B 3asep-
waroujed 4yacTyn crarbu npuBegeHsl CTPYKTYpPHbIE
CXEeMbl CUCTEM ynpaBrieHNs Ha MUKponpoLleccopax
HD6433927B50F, HD6433924B98F, HD6433928 TA49F
AN pasnndHeix Mogenen BUaeoMarHUTOOHOB U
CTPYKTYpHas CXxema CUCTEM YynpasneHus sugeorsie-
epa JVC-HR-P40A/P50A /P60A/P70A/P101EE.

CTpyKTypHble cxeMbl CUCTEM yrpaBneHua paspe-
NBHOFO THMa Y pasHbix Modenen BUAEOMArHuTogo-
HOB MO Ha4YepTaHUIO MpPakTUYEeCKN He OTAMHalTca oT
CXeMbl, NpuBefeHHOn Ha puc. 1. YV paga mogenen Mo-
ryT OoTANYaTbCA NO3ULMOHHbIE 0603HA4YEHUA 3NIEMEH-

TOB, B YacTHOCTM MUKpocxeM (BMecTo [C401 — IC1101,
IC601 —1C701,1C603 - C703, IC604 —1C704). OcHoBHbIe
OTNIMHNA KacaloTca LOKONEBKM MukporpoueccopoB. B
pasHbIX UCMONHEHUAX MUKPOMPOLIECCOPOB OQHN U Te Xe
Lenu MoryT 6bITb BbiBefleHs! HA pasnMyHbie BbIBOAbI (B
TO Xe BpeMsi MHOTUE Lienn NOOKMIOHEHbI K OQHUM 1 TEM
Xe BbiBofaMm). Ha puc. 3 nokasaHa 4acTs CTpyKTypHOW
CXeMbi CUCTEMSbI yrpaBneHna Ha MUKponpoueccope
HD6433927B50F (JVC-HR-425E), Ha pucyHke 4 — Ha MUK-
ponpoueccope HD6433924B98F (JVC-HR-P41/51/111),
Ha pucyHke 5 — Ha Mukponpoueccope HD6433928TA49F
(JVC-HR-639E).

OnHnuMK M3 nepsbix Mofenei BUAEONNeNepoB ¢
CUCTEMOW yrpaBneHna COBMELLEHHOro Tuna 6binn
JVC-HR-P40A/P50A/P60A/P70A/P101EE paspaboTku
1995 ropga. CTpykTypHasa cxeMa CUCTEeM yrnpaBneHus
N aBTOperynupoBaH1sa 3TUX annapaToB npuBefeHa Ha
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Puc. 3. Hacts CTPYKTYPHOU CXeMbI CUCTEMbI YNpaBeHws Ha Mukponpoueccope HD6433927B50F (JVC-HR-425E)
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Puc. 4. Hacts CTPYKTYPHOM CXeMbl cUCTEMbI yNpasnenus Ha muxkponpoyeccope HD6433924B98F (JVC-HR-P41/51/111)

puc 6. OcHoBHOE OTAUYKE OT MoceflyloW X Moauduka-
LA — OTCYTCTBUE MUKPOCXEMbI NAMATU U, K&k cneficTeme,
peXmMma 3NneKTPOHHON perynMpoBKN TOYKI NepeKioYeHus
BUeoronoBok. PerynupoBka npon3soanTca NoficTpoey-
HbIM pesucTopoM VR501 «SWP ADJ». MNpu oTcyTcTBUM
HanpsaxeHna 5 B na BbiBofie 43 Mukponpoueccopa
Heobx0aMMO rMpoBepuTb apoccenb L502 (B cucteme yn-
paBneHus), mukpocxemy IC951 (STK50322) (BbiBog 3),
pesuctop R953 (0,22 Om) n amnop D953 (B nctodHMke
nuTanua). QcTanbHble NPoBEPKW MPON3BOAAT TAKUM Xe
06pa3oM, Kak BbINo ornMcaHo Bbllle ANA BUAEOMArHUTo-
hona PHILIPS-VR-755/55.

CTpykTypHasn cxema cucTeM ynpaeneHus 1 aBTopery-
NUpoBaHWA COBMeLEHHOro TUNa Ha MUKponpoleccope
M37777MAA-AIGP (PHILIPS-VR-797,897,997/55) npu-
BeAeHa Ha puc. 7. Ee PyHKUMOHWPOBaHWE U BHELUHWE
CBA3K MPaKTUHECKM He OTAMYAIOTCA OT BaphaHTa cuctem
ynpaesneHusa paspenbHoro Tvna (puc. 1, 2), ogHako pag
Lenew cBA3N cMcTeMbl aBTOPEFYNNMPOBAHUA C CUCTEMOW
ynpasneHua HaxoguTca BHYTpU MAUKponpoLeccopa, 1 3T
Lierny HeJoCTYMHbE 4N KOHTpona. HanpsxeHue nutaHus
5 B Ha BbiBOgbI 98, 99 MuKporipoleccopa nogaeTtca oT
uenu AL5,8V (5,8 B) 4epes guon D703. IMpu otcyTeTenm
3TOro HanpsHXxeHua HeobxoanMo rNpoeepuTL BbiCTpoaeic-
TBYOLWWA NpegoxpanmTens CPY01 (N25, 1 A), ppoccenu
L951, L952 1 gnopn D954 B CTOYHUKE NUTAHWUSA.

MpuBedeHHblE B CTATbE MaTepuasnbl OXBATbIBAIOT OC-
HOBHbIE TWUMbI CUCTEM YrpaBneHus BUEOMarHuTooHoB
paccmaTpuBaeMoro ceMelncTBa, OfiHaKo Af1A NpoBeaeHua
OWarHoCTUKN U peMOoHTa Mopeneil He paccMOTpPeHHbIX
B cTaTbe MoryT norpeboBaTbcs UX CTPYKTYpHble U rpn-
HUMNnanesHble cxemsi. [pn paboTe co cxemamu nHorpa
BO3HUKAIOT 3aTpyaHEHMA B OrpefieNleHUn HasHa4YeHua
BbIBOJOB MUKpOMpoLeccopoB. Huxe nepeyncneHbl 3Ha-
YeHns abbpeBnaTyp 1 HazHa4eHUe HEKOTOPbIX, He YNno-
MSIHYTBIX B CTaTbe BbIBOJOB MUKPOMNPOLIECCOPOB CUCTEM
ynpaBfeHns, XxapakTepHbix 4na annapatypsl hupmel JVC
(Ha npumepe Mukponpoueccopa IC601 BM PHILIPS-VR-
755/55, puc. 2):

* BbiBOA 1 (S CURVE) — BX0og ana noagayn curHana
TOYHON HAcTpoku ¢ Bbixoga petekTopa Al ToHepa,
MCnonb3yeTca Npw NepekioYeHU KaHaNoB, NepecTpon-
Ke 4acToTbl HA CTPOWKKM TIOHepa (NpekpallaeTca, koraa
HanpsbkeHue B 3TOW Lienu ctaHeT paBHbiM 2 B (UeHTp
S-kpuBoW petekTopa AMY);

* BbiBog 2 (AVRG FM) — Bxoa ans nogayu curyana yn-
paBneH1a cucTemMbl aBTOTpEKMHra (NpoAeTEKTUPOBaHHAA
orubatowan UM curnana apkocTtu), NOCTynNaeT oT npeasa-
pUTENbHOrO YCUNUTENA 3anmncn/Bocrnpon3BeneHns;

* BbIBog 3 (P. DOWN) — Bxon onA KOHTpoONs Hanps-
Xenna 12 B (uenb AL12V) uctovnmka nutanna (ucnons-
3yeTcA B CUCTEME AUarHocTuKK);
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Puc. 5. HacTb CTPYKTYpHON CXeMbl CUCTEMB! YrpaBieHus Ha Mukponpoideccope HD6433928TA49F (JVC-HR-639E)

BbiBOg 4 (6,5H DET) — BX0g Ans nogadn curHana c
fJetexTopa «6,5 CTpoK», UCNONbL3yeTCs AN aBTOMATNYEC-
KOro nofaepXaHva TOHKU NepexnioveHna BUAEOronoBoK
C 3afepxkKoi 416 MKC OTHOCUTENBLHO Ha4ana KkagpoBoro
UMNynbCa;

* BbiBOA 24 (A MUTE) — BbIXOgZ (Npy HanpsxeHum
5 B 6n1okupyeTcs NpoxoxaeHne CUrHanoB 3ByKa);
BbIBOAbI 25, 26, 27 (SP, N.EE, AUX) — Bbix0gb! cur-
HanoB yNpaBieHUs, NPy HyNIEBOM YPOBHE KOTOPbLIX COOT-
BETCTBEHHO BKIIOHAIOTCA: PEXUM SP, pexiiM «TpaH3uTa»
3BYKA CO BXOfiA Ha BbIXOA, PEXUM PaboThbl OT BHELLIHUX
VNCTOYHWUKOB (BKMIOYEHWE BUAEO W 3BYKOBLIX BXOZOBY);

e BbIBOA 31 (HSEL) — BhIXOA CrHana KoMMyTaumm
ycunutenein SP/LP BugeoronoBok B npegycvunurtene;
BbIBOG 32 (A/M/S) — BbIXOZ curHana ynpaBneHus
Ans Bbibopa pexuma paboTbl NpegycunuTens (asToma-
TU4HeCKan WU pyyHas perynupoBka ko3thULMEHTOB
nepega4v);

¢ BbiBOA 33 (RECST) — Bbixog curHana ynpasneHus
(Npu HanpsxexHuy 5 B BKNIOYAETCA peXuM 3arnUcK «HOp-
ManbLHOro0» 3ByKa (Ha NMHENHYO QOPOXKY);

BbiBoA 34 (H RECST) ~ Bbixog curHana ynpaenenuvs
(NpY HYNEBOM HaNpPSXEHUW BKIIOHAETCA PEXUM 3arUcH
HI-F| 3Byka):

e BbiBof 37 (V. REC) — Bbixof cvrHana ynpaeneHus
(Npy HanpsxeHuy 5 B BKNOYaeTCA pexumm 3anmicu Buge-
ocurHanos);

BblBOAL! 38, 39, 40, 42, 54, 57, 58, 59, 60, 62, 64,
65, 67 — TakToBble curHanb! (C1K) 1 curHansl gaHHbix
(OATA) nHTtepdpeiica 12C B nocnegoBaTenbHOM Kofe,
CBA3bIBAKOLLNE MUKPOMPOLIECCOP C TIOHEPOM, KaHanamu
N300paxeHns 1 3ByKa, CUCTEMOKN aBTOperynmpoBaHns,
mukpocxemoir CMM3Y 1 MUKPOCXeMOR ynpasnexus
IC607 (M50253P);

BbiBO 41 (SYNCD) — BX0OZ 4ns noga4u CUHXpovM-
NyNbCOB OT THOHEPA (MCMONL3YETCA MpY NEPEKMYEHNN
TB kaHanos);

BbiBOg 44 (T. MUTE) ~ BbIXOg cUrHana 610KUpOBKH
TIOHEpa,;

BbiBOL 45 (VPCTL) —- BbIxOg chopmupoBaTtens kag-
POBbLIX UMNYNLCOB;

BbiBOA 46 (PAUSE) — Bbix0f curHana ynpaeneHus
(Np¥ HU3KOM yPOBHE OCTAHABNMBAETCA BeAyLLMA ABuUra-
Tenb);

BoiBOg 47 (CAP REV) — curHan peeepcrpoBaHus
BefyLLero asuratens (peeepc npu HU3KOM YPOBHE);
ebiBogd 48 (RCIN) — Bxog gns nogadn umnynscos
oT npuemHuka [1V;
BbiBOZ 55 (P. MUTE) — BbIx0O4 cUrHana 6nokupoBku
N306paXKEHNRA;
BbiBOA 56 (CSB) — BbixOg CTPOGUPYIOLLNX NMNYMib-
COB NS (hOPMUPOBATENA IKPAHHBLIX MEHIO;

* BbiBOg 61 (STB) — Bbix0a CTPOOUPYIOLLIMX UMY b-
COB AN18 QUCNNENHOro Moayns;
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Puc. 6. CTpyKTypHas cxema cucTem ynpaBneHvst v aBToperynuposanus sugeonneepa JVC-HR-P40A/P50A/P60A/P70A/P101EE
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Puc. 7. CTpykTypHasi cxema CUCTEM yrnpaBieHusi U aBToperyimpoBaHns COBMELLEHHOMo TUNa Ha MUKporpoLeccope

M37777MAA-AIGP (PHILIPS-VR-797,897,997/55)

e BbiBOA 66 (TU-CE) — BhIxOg curHana ynpaeneHms
ANs NepekoHeHns AManasoHOoB TIoHepa;

e BbiBOA 68 (M-CE) — Bbixo4 curHana ynpasneHus
0115 BKIOYEHUS pexiuma 0bmeHa gaHHeimu ¢ SCTMNN3Y;

¢ BbiBOZ 69 (CAPFG) — BXxOg Ans nogayvn curHana
OT 4acTOTHOFO KaHana CUCTeMbl aBTOpPerynnupoBaHvs
CKOpPOCTW BeqyLwiero sana,;

e BbiBog 70 (DUTY I/O) — BbIXOA CurHana ynpaeneHus
PeXUMamMu CUCTEMbI aBTOPETYNTUPOBaHNS;

¢ BbBOZ 71 (DFF) — BxOg gns noga4yv v“mMnynscoBs
NepektoHeHNs BUGEOr0N0BOK;

* BhLIBOZ 74 (ND) — BXO4 gns nogadu curHana Bxio-
YeHUa IMHEeNHOro KaHana 3syka (Mpy OTCYTCTBUY 3anucy
Ha Hi-FI gopoxkax);

* BbIBOALI 75, 76 (DRUM V, CAP V) — BbIXOgb!l CUr-
HanoB ynpaeneHus gns BxkNoveHns asurateneit 6Bl v
Beaywero eana;

e BLiBOg 77 (D. V. DET) — BX0OZ 4N nogadn umnynb-
COB OT CUCTeMbl aBToperynuposanua BBl (MMnyneckl nc-
NONL3YITCA ANA KOHTPONSA Bpatlenus asurarens bBI);

e BbiBOA 78 (PROTECT) — BXOR YCTPOWCTBA 3aLLMTbI
(koHTpONMpyeTcH uens SW12V);

e BbiBOALI 79, 80 (A. LEV(L), A. LEV(R)) — exogsbl
YCTPOMCTBA NHAVNKALNW YPOBHEN CUTHANOB 3BYKA NNEBOTO
¥ NpaBoOro KaHanos.

OcCHOBHas 4acTL NepevnCneHHbIX Lienein UMeeTecs 1 BO
BCEX APYrnX MUKpONpoLeccopax B1OeOMarHuTogOHOB
cemeicTBa. OHU MOTYT 6bITh BhIBEAEHLI Kak Ha Te Xe Bbl-
BOAbI (pUC. 1, 2), Tak 1 Ha Apyrue. Hanpumep, AN MUKPO-

npoueccopa HD6433927B50F (puc. 3) K ApyryM BbIBOAAM
nogkmoYdeHsl Lenu: MCE, CCM CLK, M DATA, DUTY /O,
S DATA, PAUSE, LCM1, LCM2, END S, CAP REV.

B mukponpoueccope HD6433924B98F (puc. 4) K apy-
rM BbiBOAAaM noakntodersl tenu: 12C CLK (TIME CLK Ha
puc. 1), 12C DATA (M DATA Ha puc.1), DUTY I/O, S DATA,
PAUSE, LCM1, LCM2, LSC, ISA, LSB, C. L. END, CAP
REV. HekoTopeblie Lieny MoryT OTCyTCTBOBaTL UMK BbITb
HE3aQenCTBOBAHLIMN.

B mukponpoueccope HD6433928TA43F (puc. 5) K
ApYrvm BbiBOZam NogkntodeHsl tenv: DUTY I/O, S DATA,
PAUSE, LCM1, LCM2, END S, CAP REV.

MepeyeHb abbpeBnaTtyp, UCNONL3YEMbIX B TEXHUYEC-
KOW [OKYMEHTaLmn, OTHOCALLUMIACH K cucTemam ynpaene-
HWSA 1 aBTOPEryNMPOBAHNA BUEOMAarHUTOOHOB (PUPMbI
JVC KOHEYHO Xe He UCHepPNbIBAeTCA TeM, KOTOPbIA Mbl
npyBenu B cTatbe. Kpome T0ro, pasHbte abbpesuarypbt
MOTYT MCNOMNL30BATLCH A4NA ODO3HAYEHUS OOHUX U TeX
Xe uenen, a pasHble Uenn MoryT 0603HadqatbCcs OfQu-
HakoBbIMKM abbpesuarypamu. Kakue nndo nuCTOYHUKU
vHOpMaLMy N0 ITOMY BONPOCY TPYAHOAOCTYMHbLI (€Cnu
OHW BOOGLUE rae-HUbYLAb onybnunkoBaHel). A Befb eCTb
elye n 0003Ha4eHus Opyrux dvpm! Noatomy Npu npose-
AeHuy paboT C TEXHNYECKOA AOKYMEHTAaLMEN MOCTOAHHO
paboTalLlmm criemanncTam u peMOHTHUKAM NonesHo
3aHOCUTb NONy4YeHHbIE CBedeHNs B COOCTBEHHYIO 6asy
JaHHbIX. B nocnefcTsBmMm 310 MOXET OKa3arTbca Becbma
NONe3HbIM, OCOGEHHO B CNy4asx ¢ TpyAHO AnarHOCTUpY-
€MbIMW HEeNCNPaBHOCTAMM.



MOBWJIbHbINA TENIE®POH MOTOROLA P7689/P7789

Amurpuit XpycraneB (Mocksa)

Mo6unuHbii Tenedpon Motorola P7689/P7789 or-
HOCUTCS K Telle¢hoHaM cpenHey LLeHOBOM KaTeropmu,
M r103TOMY, OHeHb NonyssApPeH cpeam nonbL3osarenes
COTOBOW CBsI3N. B cTaTbe NOAPO6GHO paccKa3aHo 06
ycTposicTBe TeneghoHa, npuBedeHa ero CTPYKTypHas
cxema, 4aHbl PeKOMeHAaLUum 1o pa36opKe v rnepeveHb
OCHOBHbIX HEUCTIPaBHOCTEMN.

Obuimne xapaKTepPUCTNKN

CxemoTexH/4eckn 06e MOAeNN NOCTPOEHbLI aGCOMOTHO
0MHakoBO. OTNINYUA 3aKNIOYHAIOTCA NULLE B KOHCTPYKLIMK
Kopnyca — Motorola P7689 He umeeT OTKMAHOW KpbILUKW,
a P7789 — umeet OT mogene#t MOGUNbHBLIX TENEOHOB
Apyrux npoussogutenen TenedoHs Motorola P7689/
P7789 BbIrogHO OTNNHaOTCA 60raTcTBOM hyHKLMIA. OHW
UMeloT BUOPO3BOHOK, NK-nopT ana 6ecnpoBOAHOro 06-
MeHa OQaHHbIMW C KOMMNbIOTEPOM, CUCTEMY FONOCOBOTO
Habopa HoMepa, paboTaloT B Tpex AnanasoHax 4actoT
GSM900/1800/1900, 4To NO3BONAET NYTELIECTBOBATL C
TakMM TenedoHoM no BceMy MUpy. TenechoHb! BbINON-
HeHbl Ha MUKpOCXeMax C MOHWKEHHBbIM HamnpsXxeHnem
MUTaHWUA, 4TO NO3BOSIMNO YBENNYNTL BpeMsA paboThl Kak
B PeXMME OXMAaHWA, Tak N B pexuMme pasrosopa. B
Tabn 1 npuBefieHbl HEKOTOPbLIE TEXHUYECKUE XapakTe-
pUCTUKKN Mofdenel P7689/P7789.

Ha puc. 1 nokasaHbi BHELUHWIA BU KOpMyca, pacmno-
JIOXXEHWE Ha HEM OpraHoB yrpaBneHUa TenetoHOM U
TOYKW pacnonoXeHUsa KpeneXHbIX BUHTOB. TenedoHb!
BbIMYCKAOTCA B KOPMyCax YeTbipex LBETOB. CepebpucTo-
ro, TUTAHOBOT O, IPachUTHOTO U aNFOMUHNEBOTO. B HKHE
4acTu Kopnyca pacnofiokeH CUCTEMHbIN pa3beM (pUC 2)
C ero noMoLLblo 06ecrne4nBatoTCs.

* 3apAfika akkyMynAaTopHOW bartapeu;

*  MOAKIIOHEHME K KOMMBIOTEPY Yepes nopT RS-232,

* NOAKSIOHEHNE BHELIHUX YCTPOMCTB, Hanpumep,
Hands Free.

B KoMnnekTe ¢ TeneoHOM NOCTaBIAETCA IUTUIA-UOH-
HaA akkymynaTopHas 6arapes eMKoCThLI0 550 MAY. Kpome
Hee MOXHO MCMNONL30BATL TOHKOMPOHUNBHYIO NNTURA-
MOHHYI0 HaTapeto eMKocTho 600 MAY LSQ6 nnn 6atapeto
NOBbiLUEHHON eMkocTn LSQ8 eMkocTbio 900 MAH.

lMpuHunne: ycTporcrea

MpUHLMN NOCTPOEHNA CxeMbl TenedOHOB MOHATEH
N3 CTPYKTYpHOW cxeMbl (puc. 3, 4) OCHOBHbIe (hyHKLNK
BLIMOIHAOT TPU MUKPOCXEMb} — CUFHABHbLIA MPOLECCop
WhiteCap (U700), Mukpocxema chopMUPOBAHNA LN 06-
paboTku paguocurHanoe MAGIC (U200) n Mukpocxema
yrnpaefieHUa NUTaHUeM U hOpMUPOBAHUA HaMNpPAXeHUA
GCAP Il (U900). OeTanbHO paccMatpyearh MpUHLMM pa-
60TbI TenechoHa B paMKax SaHHOM CTaTb Mbl He ByeMm, a
BOT Ha HEKOTOPLIX OCOBEHHOCTAX CXeMbl OCTAHOBUMCH.

CurHan, npuHUMaemblv 0T 6a30BOW CTaHLUMK, NOCTY-
naeT ¢ aHTeHHbl Ha BbiBoA 10 RF-kommyTaTtopa — MUK-
pocxemel U150, a npu nepefade ¢ Hero xe nocrynaet
B aHTeHHy. KoMmyTtaTop obecneqnsaeT nooyepegHoe
NoAKMI0YeHNe K aHTeHHe BbiXOfa TpakTa nepegadqu v
BX0Ofa TpakTa npvema B 3aBMCUMOCTW OT ypOBHeN yn-
paensiowmx curHanos TX_EN, RX_EN u nogknoyenns
50-0MHo# Harpy3km K BbiBogy SW_RF BO3MOXHbI YeTbipe
COCTOAHWNA KOMMyTarTopa (Taon. 2).

Bribop gvanasoHa B TpakTe npuema o6ecrne4mBaeTcs
nopaqei curnanoe RX275_GSM_PCS unv RX275_DCS.
Mpn aTOM curHan nprema nNpoxoanT NMbo Yepes husib-
Tpbl FL40O (GSM), FL2400 (PCS), nu6o 1epes FL1400
(DCS)

Tabnuuya 1 Texnudeckuie xapakTepucTuky TenegoHos Motorola P7689/P7789

MapameTtp

3HauveHue

Lnana3soHb! paboymx Yactor GSM (GSM-900)

DCS (GSM1800) PCS (GSM1900) RX 805

TX 880 915 Mlu, RX 925 960 My, TX 1710
1880 MI'y, TX 1850,2

1785 Mlu,
1909,8 MI'y, RX 1930,2 1989,8 MI'L,

PasHoc mexpgy kaHanamm 200 ki'y

KonnyecTeo kaHanos

174 GSM/374 DCS (no 8 kaHanos Ha HeCyLLYI0)

Bug moaynsauunm GMSK

PasHoc YactoT npu padoTe 4ynnekcom

GSM — 45 MIuDCS - 95 MryPCS — 80 MI'y

Pabouee HanpsxxeHne nuTaHns

3,6 4,2 B - HomuHansHoe, 2,85 B — HxHUN nopor, 5,9 B — npu 3apage

MoTtpebnsembli TOK
— B peXumMe nepegayu

— B PEXUME OXULAHUA 7,0 MA

250 MA (cp ), 1,0 A (nuk )

MoullHoCTb Nepefarowero yCTponcTea

33+2 pbm — GSM, 30+2 pbm -~ DCS

HyBCTBUTENBHOCTL NPUEMHOTO YCTPOWCTBA -102 gbm

Pasmeps! 130 x 46 x 23 MM
Bec 102,91
Avanason pabounx Temnepartyp -10 +55°C




PacnonoxeHwe
KPEnexXHbIX

BUHTOB {

THe3[o KpensneHus " KontakTo KoHTaKTs!
3a>KuMma NoACHOI o NOAKMOYeHUs NoaKMNo4YeHnA CucTeMHLM
eMHA akkym Garapewv SIM kapTbl
KHonMka ans 3anvcu P aid P P passem
PeYEBbIX 3aMETOK XK pucnnen
Voice notes™ 96x64 nnKc RHO”K"' ynpaBnevaj [(Mvkpodhor
I
_?.’\”; : ; @ @ \
Uramkarop paﬁoﬁal ’
B ce™ \
THe3no nns
NOOKMOHEHNR KHO”';MOpeKryg:‘V?OBKM Sm’;;o;‘;:gm KHONKa mento
rapHUTYpbLI POMKO
Puc. 1. BHeLuHwit BV v PacrionoxeHne opraHoB ynpasfieHuvs TenechoHa Motorola P7689/P7789
Yeunutens mowHocTu (YM) nepepatoiero yCrpoiic- -
TBa — LUMPOKONONOCHLIA OH BLINOAHEH HA MUKPOCXEME .
U300 BbixoaHas MOLHOCTL U3MEHSETCS NPy USMEHEHUN , _—— ,
BHELLUNErO yrnpaBnalowero HanpsXexHus, Nnoaasaemoro " . ' 4

¢ mukpocxembl U350. Cornacoeanve YM npu pabote
B pa3HbIX guanaszonax pocrturaerca npwu nogadve yn-
pasnstowmx curHanos TX_GSM unn TX_DCS NMpwu
aToM 4Yepes anogbl CR300-CR306 nopkntoyarwTes on-
peaesieHHbIE NONOCKOBLIE FIMHUKA, BBINONHAOLME ponb
UHOYKTUBHOCTEN,

NcTouHVKOM nuTanua TenedoHa CAYXUT AUTUA-
MOHHAA akKyMynsatopHas 6artapes tuna AANNA Ha-
npsxeHvem 3,6 B HanpsxkeHue nutanus nogaercs Ha
TenedoH yepes KoY Ha nonesom Tpausuctope Q901
{puc. 5) lNpoueccom 3apaaa akkKyMynaTopHOM baTtapewu
yrnpaBnser KOHTponnep 3apaaa Mukpocxembl GCAP

w/ \s

Pacnonoxenne KOHTAKTOB CMCTEMHOrO pasbema

1 GND 6 RS232 TX 11 DSC_EN

2 SW RF 7 RS232 RX 12 DOWNLINK
3 GND 8 CHG EN 13 DSC_EN

4 BATT_FDBK 9 ON 2 14 EXT B+

5 MAN TEST AD 10 GND 15 GND

Puc. 2. Cuctemubivi pasbem TesiegpoHa Motorola P7689/P7789
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Puc. 3. briok paguokaHana
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Puc. 4. brok curnansHoro npoveccopa 1 (hopMUpoBaTeNsi HanpPsXKeHni



Mpn Heo6x0AMMOCTM BLICTPOTO 3apaga KOHTponnep
obecneymBaeT MOHUTOPUHI TemnepaTypel 6aTapen. B
3TOM CllyHae HanpshkeHne Mexay BbiBOJOM 2 pa3bema
J600 1 BoiBOgOM 3 Mukpocxembl GCAP |l 3aBucuT oT ee
Temnepartypsl (Tabn. 3).

KoHTponnep 3apsga cnocobeH Takxe pacno3HasaTth
TMN 3apsgHoro yctpoicTea (3Y). Ons 3toi uenn B 3Y
Ka&X[Ooro TuMna yCcTaHOBMEHbl PE3UCTUBHLIE BATHMKM,
UMEroLLME pasHble CONPOTYMBAEHUA. B 3aBMCMMOCTY OT
BEMNYMHBI CONPOTUBAEHNA KaxxZoMy 3Y cooTBeTCTBYeT
CBOE HanpsxeHne mexay BeiBogom 5 J600 n BeiBogom Al
GCAP II. Ons 3Y yckopeHHOro 3apsiga 3T0 HanpsxeHue
cocraenseT 2,75 B, ans 3Y 6eicTporo 3apsga — 2,13 B,
ana 3Y medneHHoro 3apsga — 1,38 B.

B npouecce 3apaga namepsaeTca HanpshkeHNe akkymy-
naTtopHoi 6arapeu, npuknagsiBaemoe K Boisody 7 GCAP
II. B pexxnme oxugaHus TenedoH NoTpedbnseT ToK OKONo
50 MA gnfa noaaepXaHna OTKPLITOr0 COCTOAHWA NOAEBOrO
TpaHaucTopa Q905. B pexume 3apsga TOK 4epel 3TOT
TPaH3UCTOp cocTaBnaeT okono 400 MA. Tok 3apsga 350
MA npoTekaeT 4epe3 TpaHaucTop Q900. B pexume nepe-
fAa4n TenechoH noTpebnneT Tok 8o 1,5 A. Mpu NOAKNOYEH-
HOM 3apsiAHOM YCTPOMCTBE HacTb 3apAgHOro TOKa 4epes
TpaHauctop Q901 noctynaeT Ha cxemy TenedoHa.

Mukpocxema GCAP i chopmumpyeT cnepyrolyme Ha-
NPSKEHNA:

* V1 -5 B, npegHasHad4eHHoe gna nuTaHus gpaiiee-
poB WWHbl DCS, cT6MNM3aTopoB 0TpMLATENbHLIX HAMNPS-
XEeHUA U MUKpocxembl MAGIC;

e V2 — 2,775 B, koTopoe nogaeTca Ha BbiBOG J2
GCAP Il n moxeT 6biTb U3MEPEHO HAa KOHZEeHcaTopax
C939 unn C931;

* V3-2,003 B gns nutanusa mmkpocxemsl WhiteCap
(MOXHO NPOKOHTPONMPOBATL HA KOHAeHcaTopax C909 unu
C910);

e VSIM-3 B gns nutanua SIM-kapTbl; ecnu SIM-kap-
Ta HE CUYNTLIBAETCS, HANPSXKEHNE YBENMHMBAETCA CKAYKOM
10 5 B. Takum 06pasom obecneqnsaeTcs Noanepxxa 3- u
5-eonkToBLIX SIM-KapT;

* VREF - 2,775 B, ucnonb3yeTcs B Ka4ecTBe onop-
HOro HanpsHxeHns ans Mukpocxembl MAGIC, cHumaeTcs
c ebiBoga G9 GCAP Il 1 MOXeT 6blTh U3MEPEHO HA KOH-
fdeHcaTope C919 (ero UCTOYHUK — V2);

e -5V (ana nuTaHuns gpareepa gucnnesn) n—-10V (gns
nepeknoyeHua guanasoHos GSM/DCS). O6a Hanpsxe-
HUS POPMUPYIOTCA M3 HaNPsHkeHna V1 ctabunnaatopamu
Usg03 n U904,

e SR_VCC - HanpsbkeHue nogmimTkn namsaty SRAM
(U702). Ecnn OCHOBHOIM UCTOYHUK MUTAHUA Pa3psKeH
UM OTKIIOYEH, MUTaHWE OCYLLIECTBNAETCH OT 3N1eMeHTa
nutanmns RTC (Hanpsxkenve RTC BATTERY+).

Ans aKoHOMWUU pecypca akkyMynaTopHOK 6aTapeu rnpe-
[YCMOTPEH pexxumM «rnybokoro cHa» — Deep Sleep Mode.
B atom pexxume npexpatuaioT paboTy mukpocxema MAGIC,
SNeMeHTb! TpakTa Nnepegaqn, MMKPOCXema BHELLHErO UH-
Tepcberica, HEKOTOpbIe Y3kl Mukpocxembl GCAP.

B TenedoHax mMcnonb3oBaH rpacuHeckuin gucnnei
C paspelueHnem 96x94 ToUkM, KOTOPbIA COEQUHNAETCH C
nnaTto TenecpoHa nocpefcTeom 16-euiBogHoro ZIF-co-
enuHuTena J902. ysen gucnnen BkntodaeT gpaneep. Yaen

B+
Ext B+ Qg05 j-[ Q901
T L@ .
(—V
ON OFF _ 5+ =
Mdrate1 L
Full Down
Q904
l Mdrate1 Q909
GCAP Main FET
—
Q200
Puc. 5. Knio4 HanpsokeHus nuTanus
IrOA
Transcewer

vz -8 viep

TXD 7 XD \}
WhiteCap o RXD_IN 8 rxp >
—— RxD_OUT DA_EN —2] sD LED
Pulse GND — AGND

Stretcher

Enable — EXT_CHRG_EN

4
3
v2 —; vCC RX
—{NC Pulse

anp —Yeno  LShaper

RS232
Connector

Puc. 6. Cxema sriovenns IK-Mogyns

COeMHEH C MeYaTHOM NNATON KOHTAKTaMM Ha OCHOBE
anacTtomepa.

Cxema BkntoveHns mogyns IrDA (MK-mogyns) npeg-
CTaBneHa Ha puc. 6.

lMopsagok pa36bopkm

Kopnyc TenecoHa Motorola P7689/P7789 ckpen-
fIeH NATBIO BUHTAMM, OBa U3 KOTOPbLIX PacCnONOXeHb!
NOA 3arnywKo B BEpXHe ero 4acty. lepef Ha4anom

Tabnnya 2. CocTosHusi KoMMyTaTopa

TX_EN | RX_EN | SW_RF (50 Om) Pesynbrar
1 0 HarpyxeH TX nogkn. k J600
0 1 HarpyxeH RX nogkn. kK J601
TX nogkn.
1 0 HE Harpy»eH K AHTEHHE
RX nogkn.
0 1 HEe HarpyxeH K AHTEHHE

Tabnuya 3. 3aBUCUMOCTb HarnpspkeHus 6aTapen
OT Temrieparyps!

t°, °C -40 25 40
Hanpsixenve, B 2,75 1,39 0,96




Puc. 7. pomkoroBoputess Bbi3oBa

Yy o oo

L

Pwuc. 8. Bubpo3soHOK

Puc. 9. V3snedeHve Mogynst puennes

pa3bopku TenedoHa U ero PeMoHTOM HeoBXoauMo
npeaycMoTpeTb Mepbl ANAs 3atmThl CXeMbl TenedoHa
OT BO3JENCTBNA CTATUHECKOrO 3/IEKTPUHECTBA, Hanpu-
Mep, UCNOoNb30BaTh 3a3E€MNEHHLIN aHTUCTATUHECKNIA
6pacnert unun KoBpuk Pasbtuparb TenedoH cnegyeT B
TakoM nopsgke

® CHSTb KpbILWKYy OaTapelHoro orceka m M3BMeYb
aKKyMynaTOpHyto 6arapeto,

* u3sBne4b SIM-kaprty,

* CHATb 3aryLUKY B 3a[JHEN BepxHe HYacTu kopnyca,

®  BbLIBUHTUTbL AHTEHHY,

* BbIBUHTUTL NSATb BUHTOB KperseHus,

* aKKypaTHO OTOENUTL 3a0HI0K 4acTb Kopnyca oT
nepefHen, Ha4YMHas ¢ MecTa pacnonoXeHUs perynatopa
rPOMKOCTH,

* nopgee Nnarty tenegpoHa CO CTOPOHLI CUCTEMHOMO
pa3bemMa B HKHEN HacTu KOPNYCa, akkypaTHO BbiHyTh €€,

* aKKypaTHO M3BMeYyb MPOMKOroBOpUTESNL BbI3OBA
(pnc 7) n Bubpo3BoHOK (puc 8) 13 3agHen 4acTu Kop-
nyca,

* 13 nepeaHer YacTu Kopryca u3eneydb Knaemarypy,
a 3aTem KHOMKM perynarTopa rpoMKOCTH,

* aKKypaTHO HaXae Ha MHAMKATOp paboThl B CeTn
pacnonoXxeHHbIA B BEPXHEN YacTu Koprnyca NposepuTb
€ro COCTOfiHME, eCnn OH UMEET HaAJTOM UK TPeLUnHY
MHONKATOp HEOBXO[MMO 3aMeHnTb,

* OCBOOOAMUTL YeTbipe 3auyena MOLyna aucnses
(puc 9) u n3eneyb MOQynNb,

* un3BneYL U3 Kopnyca okHO VK-nopta © MUKpo-
cooH,

®* OCTOPOXHO M3BJfiEYb TPOMKOTrOBOpPUTESb
(puc 10),

e orpenuTk Nnaty ¢ 6artapeert RTC, npy 3ToM cneants
3a TeM, 4YTO6bl HE BLIBECTU U3 CTPOS pasbeM (puc 11)

PeMoOHT

Ha puc 12, 13 nokasaHo pacnonoxexve OCHOB
HbIX 3MIEMEHTOBR CXEMbl Ha nsaaTte TeneoHa, a Ha
puc 14 — BHELUHMIA BUA, NfaTbl HACOB peanbHOro Bpe-
MEHU

Tenethborbl Motorola P7689/P7789 otnunuaiotcs o
TenedOHOB ApYrnx NpOM3BoaUTENEN BO3MOXKXHOCTLIO TEC-
TUpoBaHMA 6€3 NCNONL30BaHNA CreymanbHbx NpUGopoB
OpHako ans 3TOoM Uenu crnegyeTr ucnonb3osBarb TECTO-
By10 SIM-kapTy, KOTOpYtO Cnegyer ycTaHOBUTL BMECTO
SIM-kapThl onepatopa (HOMep NO Karanory 3anacHbix
yacten —8102430Z04) lNocne ee ycTaHOBKY NOZKSIIOHAIOT
aKKYMYNATOPHYIO 6aTapeto n BkNoyaroT TenedoH lNepe-
YeHb KOMaHg AN TeCTUpOBaHUA NpuBefeH B Tabn 4

PaccvoTpuM npocTeiilve HeMCnpaBHOCTHU, BO3HU-
KaroLue npy akcnnyatayum tenedoHa, ¥ BO3MOXHbIE
NPUHNHBI X BOSHUKHOBEHNS

TeneghoH He BKOHaercs

Mpexpe BCero HeOOXOAMMO NPOBEPUTL, 3apskeHa
nn akkymynsaTopHas 6atapes Ecnu Hanpskenue Ha
Hell meHee 4, B, 6aTapeto cnegyer nopsapaguTe Hanee
NPOBEPSAIOT COCTOSHUE YEThIPEX KOHTAKTOB Garapen m
KOHTAKTOB B Koprnyce Bo0O3mMOXHbI nx nonomka, 3arpsas-
HEHWE, OKUCHiEHne



Mpun HevcnpaBHOCTY NNaThl TenedoHa MEHSAIOT ee Ha
3aBeOMO ucrpasHyto BoamoxHa Takxe 1 Heucrnpas-
HOCTb AMCNNEs Unu ero coeamHutens Ee takxe sbinBns-
0T NyTeM 3ameHsbl, NPoBepsis, BKRO4aeTcs N Tenedox
Mpun HopmansHoON paboTe fnocne Haxartus KHonkn PWR
TenedoH BOSHKEH BKIMIOYNTLCS, a Nocne oTnycKaHusa KHOr-
KW — 0CTaBaThbCs BO BKITIIOYEHHOM COCTOSIHUM

HeycroviynBan cBa3b, NponagaHne curHana,

HecTabunbHOCTb BbI3bIBHOIO CUrHana

Takas HeucrnpaBHOCTE O6LIYHO Bbi3BaHa AEEKTOM
aHTeHHbl N HeUCNPaBHOCTEIO OCHOBHON Mnatel Metoa
NpoBepKn — 3amMeHa Ha 3aBegoMo UCNPaBHLIA y3ers

He pa6oraert gucnnen

B sTom crnyuae cnegyer npoBepuTb UCMPaABHOCTL
auncnnes, Ka4ecTBO €ro coequHeHN U CnpaBHOCTL OC-
HOBHOW Nnatbl (NepBbi M NOCNegHUN Y351kl NPOBEPAIOTCSH
3aMeHOM Ha 3aBeOMO UCMpaBHbLIE)

Hapyuienuns B paboTe Bbi3bIBHbIX YCTPOKHCTB

U 3N1IeMeHTOB ayaMoTpaKra

HapyLuenuns MOryT 6bITh BbI3BaHbI B FEPBYIO o4epeb
NOXUM Ka4€CTBOM M OTCYTCTBMEM KOHTaKTa C NnaTtown
M3-3a 3arpsasHeHusi N OKUCNEHWUsi, HEUCNPaBHOCTLIO
BbI3bIBHbIX YCTPOUCTB (BbISLIBHOIO MPOMKOrOBOPUTESS
1 BUGPO3BOHKA), MPOMKoroBoputens, Mukpochona lNpu-
YMHON MOTYT ObITb U 3NEKTPUYECKNE HENCMPABHOCTW B
cxeme Kpowme TOro, B mofenu P7789 cnegyer ob6patuts
BHVUMaHMe Ha paboTy OTKMAHOM KpbILLKK (dhrnvna)

He 3apskaeTcs akkymynsTopHas 6arapes

MepBbIM fENOM HEOGXOAUMO MPOBEPUTL COCTOSHME
camoii 6aTapeu, 06paTvB BHUMaAHWE Ha ee rof Buinycka
OCo6eHHOCTL NMUTHUA-VOHHBIX aKKYMYNSATOPOB 3aKntoya-
eTcst B TOM, HTO UX CTapeHne NPOMCXORUT HE3aBUCUMO OT
TOro 3KChnyatmpoBanack nv 6atapes unu Haxogunacb

ke

o

J902

Puc. 10. Vizsneqexve rpomkorosoputens
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Puc. 11. OtgeneHve nnarbl ¢ 6arapees
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Puc. 12. PacrionoxeHne OCHOBHbIX 95IeMEHTOB CXeMbl Ha NNaTe cO CTOPOHbLI KaBUaTypbl
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Puc. 13. PacrionoxeHue OCHOBHbIX 37IEMEHTOB CXeMbl Ha 06paTHOV CTOPOHE NNaThbi

Tabnuya 4. [MepeqeHb KOMaHA 4718 TECTHUPOBAHUSA TenegoHa

MocneposatenbHOCTL
BBOAa KOoAa KOMaHAabl

DyHKUUA

# 1 ygepxwvBaTtb 2 C

BXOXAEHWE B PEXWUM PYHHOr0 TECTUPOBAHNS

014# Bbixod 13 pexuma py4HOro TecTupoBaHms

07x# OTKNo4eHne ayguoTpakTa NpuemHoro ycrporictaa (RX)
08# Bkntoyenne aygnotpakra npuemHoro ycrpoucrtea (RX)
094 OTknioyeHne aygnoTpakTa nepegaroilero ycrpoiucrtaa (TX)
10# BkntoyeHne ayauoTtpaxkTta nepegaroilero ycrporictaa (TX)
15x# BknioyerHune reHeparopa ToHa

164# BbikntoveHne reHepaTopa ToHa

19# OT06paxeHre BepCHK NPOrpamMmMHOro obecneyeHus npoleccopa
204 Otob6paxeHne BepChm NPOrpaMMHOro obecneveHms Mogema
36# MHnumauma akyctmeckon 06 parHoM cBs3n

37# OcraHoB TecTa

38# AkTuBauma mmnHu SIM

394# DeakTtueauuns muun SIM

43x# MN3meHeHne Tpakta NpoxoX[eHus ayauocurHanos

47 Xx# YcTaHoBKa rpOMKOCTV ayauocurHana

51# Bknoyerne camonpocnyLunBaHus

52# OTK0YeHe CamonpocsylumBaHus

57# Nunupanuzauus N3Y

58# OtobpaxeHne koga 6e3onacHoOCTH

58xxxxxx# MNameHeHne koga 6e3onacHoOCTH

594 OTobpaxeHue koga 61oKNPOBKK

S59xxx# MameHerne koga 6noKMpoBKu

60# Otobpaxetrune IMEI

Q9# OTtobpaxeHune Bcex NMKCenoB ancnnes

15xx#90# lMpoBepka BMOBPO3BOHKA

15xx#91# [MpoBepka akyCTUHEeCKOro Bbi3bIBHOrO yCTPOMCTBA

36xx#0 YcraHoBka ckOpocTu paboThbl kogeka — pexwum Full Rate
36xx#1 YcTaHoBKa ckopocTu paboTbl kogeka — pexxum Enahanced Full Rate
36xx#2 YcTaHoBKa CKOpocTu paboTbl kofeka — pexum Half Rate
98#204# Pa6ota B gnanazoHe GSM1800

o8#214 Pa6oTta B gruanazoHe GSM900




Ancillary
Connector

| Insulator

Puc. 14. lNnara Yacos peanbHOro BpemeHu

Ha xpaHenmnn Cpok ee cnyx6bl coctasnseT 1-1,5 roga
Hanee npoBepAlT COCTOSIHME CUCTEMHOIO pa3bema, Uc-
TiPaBHOCTL 3apAAHOIO YCTPONCTBA M €CNN HEUCNIPABHOCTh
He BbISIBMEHA, NEPEXoanT K NpoBepke 3fEeKTPUHECKON
CXeMbl {CM puc. 5).

OTCyTCTBYET CBSI3b C KOMIBLIOTEPOM Hepes

UK-nopr

MNpexpe Bcero, paccrosHne mexay MK-noptamm
JOSKHO BbITb He 6onee 25 cm. Ecnm 310 yenosue cobnio-

RTC Battery

Vibrator
Contacts

Smart Card Contact w
Not Used

0aeTcs, NpOBEPSIOT, NOAAETCH /N HANPSXXeHWe NUTaHuA
Ha VIK-Mmogynb, ucnpasHbl NN n3ny4vaowmin n ¢orto-
npuemHbii guopsl Bo3MoxHO, noTpebyeTcs npoBepka
OCHOBHOWM NnaThl.

Mpu paboTe ¢ nporpamMmHbiM obecneyeHmem, Hanpu-
Mep, Npn OOHOBNEHUN BEPCUM MNPOLUMBKU Tenedoxa,
cnepgyet nveTtb BBMUayY, 4To UK-nopt npenHasHadveH
TONLKO Ana 0dMeHa AaHHBIMU 1 HE NOAAEPXNBAET Bbl-
NONHEHNE ONnepaynini N0 N3MEHEHUIO AaHHLIX B NaMATH
TeneoHa

2 unu 4 kakana c nonocoi nponyckanua 200 - 500 My

Yactora guckpeTnaaymy: 1 Febibopox/c
(2 M'ebibopox/c npu obeeRKHEHUK KaHANDB)

Hinuna namat: 250 K (500 K npu 06beAHHEHNNH
¥aHanos, pacwuupesue no 2 M)

bonbwioi (1047) yseTrokr XK-aucnnen
€ thyHKLMER CEHTOPHOTO 3KpaHa

OTxpritas Anargopma va 6ase Intel Penlium IV
JJOR YRpaBneHHeM 0C MS Windows XP

Lo ij(nmmynu«auunnnue BO3MOXHOCTH NEPCOHANLHOIO
W, KomnbtoTepa: USB, COM, LPT, Ethernet, PS/2, SVGA M T. .




BOCCTAHOBJIEHUE CTPYMHbIX FrOJIOBOK NMPUHTEPOB

PUPMbI EPSON

Huxonait HacnepHukos (ropog, obnacrs)

Mocne npo4teHns ctatbn «KOHCTPYKTHBHBIE
0CO6eHHOCTH CTPYHHBIX NpuHTEPOB EPSON», ony6-
nukosavHost B POT Ne1 2004 r, aBTopy 3axoTenoch
nofennTbCsl ¢ YNTaTeNIsIMN HALIEero XypHana HeKo-
TOPbIM ONbITOM MOsIBUBLUEMCSI NOcNe 3Kcrnnyarta-
UMM u, rnasHoe, rocne PemMoHTa 3TUX NMPUHTEPOB.
Cratbs1 6yfleT 0CO6eHHO NHTepecHa AJisi TeX, y Koro
CTPYHAHbIE NPUHTEPBI HAXOAATCS B JINYHOM MCNOJb-
30BaHUM.

TpeboBaHs NPOU3BOANTENA NPUHTEPOB K YepHUNam
OYeHb BbICOKU U, Kak C/ieAcTBUE, AOCTATOYHO BbICOKA UX
CTOMMOCTb. M03TOMY MONIL30BATESM CTAPAOTCA UCTIONb-
30BaTh YepHuna apyrux nponssoautenen. YTobel ymeHs-
LUMTL CTOMMOCTb YEePHUI KOHKYPEHTLI Epson yaetuesnsaoT
TEXHOJOFMIO, & MOXET MPOCTO HE MOFYT 3TY TEXHONOTUIO
BOCCO3AaTk (HOY-Xay, OAHAKO). A pesynbTar — «Ha nnue»,
a To4Hee B rosioee (NpUHTEpHOW) — 3abuBarTCA conna,
3acbIXatT camu YepHuna.

PaccMmoTpum 1 npoaHanuanpyem HECKOSbLKO COBETOB
¥ pexkoMeHauuin, 4acTo BCTpPEHaWmxca Ha cneuuva-
M3npoBaHHLIX VIHTepHeT-caiitax, Hanpumep Ha caiTe
www.startcopy.ru.

CogeT nepebIii KacaeTcs UCNONB30BAHWA YNLTPa3By-
KOBOW BaHHOYKU OJIA NPOMLIBAHUA TOSIOBKW MpUHTEpa.
Mo cywiecTBy 9TOrO COBETA €CTh HEKOTOPLIE 3aMEHaHUA.
Ana Hayana BaHHOYKY HAOO rOe-TO HaWTH, U KynTb.
3artem Heo6Xx0aAMMO NOTPEHWPOBATLCH C MPUHTEPHOM
rofioBKOA (rnybuHa NorpyXeHus, BpeMs pasMmaqmBaHus,
COCTaB XNOKOCTH). A eCnn y BaC OAVH MpUHTEp ~ Baul
JomaLUHWA, 1 MOBOIN HeyoaqHbIA 3KCMEePUMEHT BEOET K
BbIXOAY M3 CTPOSA rOSIOBKM ¥ NpuHTepa Hascerna? Ctout
Ny pyckoBarb?

CoBeT BTOpPON — MpPOMbLIBAHWE TONOBKW NOA Aasne-
HUEM.

MeToavnka BOCCTAHOBNIEHUA FOMIOBKU CREAyOWasn,
HabupaeTte B WNpuL NPOMBLIBOYHYIO XWUAKOCTL, ¥ He-
CUNBHO BbIAABSIMBAA €€ 13 WNpuLa, NbiTaeTeckb «Npo-
6uTe conna». Ecnu 3acoxwwe yeprHuna 3aéunu conna
Ha Hebonbluylo rnybuHy, To 3TOT METO4 NOMOXET, a
€CNIN HeT, TO NOMHYT NbEe30INIEMEHTLI, U — NpoLwan
rosioBka.

Metop TpeTtuii. NMonpobyem ans Havana NPUMeHnTL
METOAMKY, KOTOPYIO PeKOMEHAYET Cam Npon3BOaUTESTb,
a MEHHO MCNOMb30BAaTL NOMMNY MMEIOLLEIOCA HA BCEX
npuHTepax dupmbel Epson. WTak, 3anacaemcs focra-
TOYHBIM KONIMHECTBOM XUAKOCTA ANIA NPOMBLIBKM FOSI0-
Bok (0,5...1 n). 3aTtem yacTuyHo pasbupaem npuHTEp,
YTO6b!I MOXHO ObINI0 O6paTLCA OO NApKOBOYHOrO y3na.

OTBOAVM FONOBKY B CTOPOHY ¥ Kanaem XUAKOCTb Ha
NMOpOsIOH B MNapkOBOYHOM y3ne. BosBpauiaem Bce Ha
MeCTO, ¥ OCTaB/IAEM Pa3MOKaTb HA HECKOMBLKO YacoB.
Y HOBbIX MOAeSieil B NAapKOBOYHbLIX y3/1ax NOponoHa
HeT. B aToM crnyyae Bblpes3aem HebOonbLION Kyco4ek
6e3BOPCOBOM TKAHU, U YKNAOLIBAEM Ha NapKOBO4HbLIA
y3en, a saTem kanaem Ha TKaHb XUAKOCTL. Bosepa-
WaTb FONIOBKY HA MECTO Ny4lle MpH BbIK/IOHEHHOM
npuHTepe, 4ToObl NoMMa He oTkadvasna MpoMbIBOYHYIO
XUOKOCTL. [locrie 3Toro Bk4aeMm npuHTep (ana Ho-
BbIX IPUHTEPOB He 3abyabTe yopaTh TkaHb) 1 faem emy
NPOBECTYU LMK NPOYUCTKN, 3aTEM NeHaraem KOHTPOSb-
HbIA NUCT. Ecnun pesyneTart HeynoB/IeTBOPUTENbHbLIA,
NOAroTaBMMBAEM LUMPUL, NlyHLle HeBoNbLIOFO obbema
(2 MN) M OTAUNMBAEM €r0 BEPXHIOW YacTb. 3anonHAEM
LUMNpUL, MOPONOHOM, yOpaem KapTpuax 13 npuHTepa,
¥ Hagepaewm wWNpuy Ha 3a6OpPHUK HepHU BMECTO
kapTpuaxa. fanee, 650kMpyem [atHuki HanU4ua
KapTpuoxka (B pasdHbix moaenax 6nokmMpoBka peannso-
BaHa no-pasHomy). Ecnu kapTpnox vmeet unn, To 310
cambli TAXENLIN cnyyai. MNpuHTep No Ynny He TONLKO
onpenenaeT HanuMYyma KapTpuoxa, HoO ¥ NponuckIBaeT
B HEFrO MHMOPMALIMIO O TOM, YTO YEPHUNA KOHYNIIUCE.
Bo Bpemsa nnnumanusaummy KoHTponnep CYNTLIBAET 3Ty
Hopmauuo, 610kMpyeT BCIO QanbHellyo paboTy
annapara.

BbIXOOOB 13 NOMIOXEHUA MOXET OblITb HECKOJILKO.
Hanpumep, Nokynka coBMECTMMOro KapTpuoka C «Bey-
HbIM» 4UMOM, YCTaHOBKA cCheuuasibHbIX NporpamMm ¢
hyHKUMEN «3aMOPO3KN» NOKA3AHNIA O HANUYMNE HYepHUN,
UK MOKYMKa nporpammMaropa ana copoca noxkasaHui
0 Hanu4yue vepHun. MNMoatomy AaneHenllee, B 6osibLIER
CTeneHn OTHOCUTCA K NpUHTEpam, He UMEHoWM Hum.
Utak, B LUNpUL HaNnMBaem X1AKOCTb U Aaem NpuHTepy
HECKOJIbKO KOMaHA, Ha Npokadky. MOXHO Jaxe HEMHOro
nonevaratb. 3aTreM BO3BpaliaeM KapTpUIXuW Ha Mec-
TO0. MOXHO QONONMHUTENBHO 3aNMBaTh XWAOKOCTb B Cam
kapTpuax (3...5 mn.), nobnuxe k 3abopHUKy. YepHuna
B KapTpuake Beab TOXe NoackixatoT. [1oTom noaaem Ko-
MaHOy Ha npokadky yxe ¢ dyepHunamu. B 90 % cnyvaes
3TO TEXHOSIOrUA NOMOraeT.

Ecnu Bce xe Hac nocTurnia Heygada, CHUMaem rono-
BKY 1 NbITAEMCA NPOMBITE €€ LLNPpULIEM, HO OCHOBHOW
yrnop Aenaem He Ha BblfaBNMBaHNe 3aCOXLUNX YePHUN
(9TO0 Aenana nomna), a Ha «BCacbiBaHWe» YepHUN
1“3 rONoBKW. Ecnv NOABNAETCA pes3ynbrar, KOTOPbLIA
Hac ycTpamsaeT, Hanpumep, neyatawT 70% conen,
noKynaem opurnHanbHble YepHuna. OHu QOSKHbL
OKOHYaTesIbHO NPOYNCTUTL OCTasIbHbIE conna. lMNMocne



9TOr0 MOXHO ONATh Ha4aTb NOKYNaTb COBMECTUMbIE
YepHUNAa U COKOHOMUTL HEMHOTO JeHer, Noka npobe-
Mbl HE NPOABATCA CHOBA. K coXaneHuio, opurnHancHbie
YyepHuna He naxayes oT Bcex 6ef. OHU TakXe COXHYT
B CONJax, Kak u COBMecTumMmble, npasfa, 3Ha4nTenb-
HO mefaneHnee OpHAaKo, NOCNE MECAYHOroO MPOCTOsN
npuuTEepa, HanpuMmep, BO BpeMsa Baulero ornycka
nobble YepHuna B roNoOBKE NpUHTEpPA, Kak npasuno,
3acbixatoT. O6 aTOM HAAO BCerga NOMHUTL, Tem 6onee
410 Epson 3anyctuna B Npon3BoACTBO NOMMMEpPHbIE
YepHUna, KOTOpbie HE CMbLIBAIOTCA U HE BbIUBETAKOT. HO
BOT, €CN1 OHM 3ACOX/IN B FONOBKE, TO KakK Ux oTTyga
BbIKOBLIPVBATL?

CkaxeM HEeCKORbKO CfIOB O cOpOCe cueTyuMKka ne-
penonHeHns «0TCTOMHUKAa», B 06Ux0[e Ha3biBaeMoro
«namnepe». 3Ton NpoLefypov pekoOMeHAYIo Ha4MHaTb
¥ 3aKaH4YnBaTb BCe pabOThl, a €Cnn eCTb Heobxoau-
MOCTL, TO U NOMEHATL HANOAHUTESb B «OTCTONHUKE».
Y10 MOXHO MCNONBL30BATE B KAYECTBE HANONHUTENNA?
Monet (harTazum 3geck HeorpanmnyueH — OT NPUMEHEHNS
LWITATHOrO HaNoONHUTESNHA O BaThli MEOUUMHCKON. Halue
BCEro «OTCTOMHUK» NPOCTO NPOMbIBAEM B Tennon
NPOTOYHOW BOAE W MPOCYLUEHHBIN BO3Bpaljaem Ha
MeCTO.

Ecnu yx Mbi kOcHynuch «namnepca», To eCTb CMbICH
NOroBOPUTL U O NPOUNAKTUKE MPUHTEPA B LENOM.
MpodhunaktMka mMexanukm CTPYMHOrO NpUHTEpPa Mano
YeM OTNNYHAETCH OT NPOPIUNAKTUKM MATPUHHOTO. TONBKO

l Packnaamubie unchposnie

MASTECHI
| ®

MynbTHMEeTPbLE
| e PyuHoi u aBToMaTu4ecki BHOOP NPENENnos nimMepeHuin f international
v e flcnned ¢ NOACBETKOM, BCNOMOTaTeNbHbIN avcnned, xor Rectifier
| nuHedHan ukana ————
| e Mnanasom!: —
DCV 400 mB - 1000 B (0.5%) ~
ACV 4 - 700 B (1.2%) EPCOS
DCI4 MA - 10 A (29%) Y
ACI 4 mA ~ 10 A (3%) MITSUBISHI
£2 400 Os - 40 MOM (0.6%) /"___._iw_ﬁ__
C 40w - 40 M@ (2%) LA ARRAN
F 4 - 800 xTu (1%) GRALas

30ecCb, NOXanyi, rpasm nobonbwe 3TO U NponuUTbie
unu pasbpbi3raHHble HYepHuna, n GymaxHas Tpyxa. Bee
BMECTe faeT «BenukonenHbii» pesynerar. MexaHuka
TPASHUTCS. a rPsi3b KOKCYeTCa BNROTL A0 NONHOMO BbIBOAA
annapara u3 CTpos.

Mo nogbopy cMasku Ons Hanpapnalowen MOXHO
ckazaTbk crnegytoLyee.

B ngeane HyxxHa cmaska Oons TOHHOM MexaHuKu (Ha-
COBOE MAacno). PaHblLUue B XO39ACTBEHHLIX Mara3mHax
npogasany Macsio ANA LWBEAHLIX MALUMHOK, OHO TOXE
nonpet. CeAvac peanbHO Kynutb OPY>XENHOE MAacso.
B HanpaBnsoLWmUX HY>KHO MEHATE UAN NPOMBbIBATL BOM-
IO4HBIE KOAbLA MAM NPOKNaJoyKu (B 3aBUCUMOCTH OT
Mogenmn).

OTpensHoO ckaxy O NapKOBOYHOM MeCTE OSIOBKM.
MpoO NOpONoOH B NApKOBKe yXe rOBOPUNOCH Bbille, HO
ob6n3artenbHO 06paTUTE BHUMAHME HA Pe3NHKY, KOTO-
pas npuxunmaetcs kK ronoeke. OHa He gonmxHa ObiTb
TPASHON, YTOOLI MPUXUM ObINT KAK MOXHO Nfi0THee.
Torga npy 4NUTENBHOM XpaHEeHUU, 3aCbiXxaHne YepHun
HacTynut no3xe. Ewe 0co6oe BHUMaHne He06X0ANMO
00paTnTh Ha HOX, OYMLL A0 TONOBKY, TaM TOXE He
JOMKHO ObITh 3acoxiumx Yepuun. Y nocnepgxee. [lax-
Has cTaTbhs — HE NaHayes oT BCex NpobnieM, KoTopble
MOTYT BO3HUKHYTb NPy akcnnyataymmy CTpymAHbIX npu-
HTepoB upmel Epson. A Hafgetock, 0Ha NULLIL TIO3BONUT
O6BbEKTMBHO OLIEHUTL CBOU CUIbI 1 BO3MOXHOCTU NpuU
PEMOHTE npuHTEpa.

ABTOPW30BaHHLIA CEPBUCHbIV LEHTP e |

TST TOTALSERVISE CO.,Ltd . -

PeMOHT ayano, suineo,
OMCHDN ¥ GbITODOR TEXHAKY, KOHJMINOHEPOB

KOHIII‘IBKT!IOI.HIIB ANS peMorTa
LWupoxwi Bei6op CO/Vidao-ronosok,
CTPOYHLIX TPaHCthOPMaTORTE, P
KOMONBKTYI0WwX ans CBY-noweR
W BpyFof GLITOBOR Texiuky

Agpec: CT. Tonmavesckwi nep., 17, cTp. 2
Ten.. 953-1025, 853-1202,
953-1157, 721-3070

E-maif. roman.van@mtu-net. , tst@4unel ]
hitp:hwww.uniks.ru o

* TeCT AMOADB W TPAH3NCTOPOB I
® Hach! OTHOCUTEABLHOrO BpeMeHn
* Pexiim APO3BOHKA uenei Ha NPOBOAUMOCTE CO 3BYKOBLIM

o
Infineon

Inchneioging

CUFHANOM - —aa
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PYKOBOACTBO NO PEMOHTY

KONMUPOBAJIbHbIX MALLVH

(Mpopomxkenune. Hawano B POT Ne2, 2004 r.)

Jim Intravia (Service manual),

nepesop ¢ anrnuickoro Muxauna Conparosa (r. Mowkap-Ona)

CUCTEMbl CKAHUPOBAHUA

KonupoBankHbie MalLMHbE UMEKT NNBO NOABUXKHYIO,
nnbo HENOABMXHYIO BEPXHIOK YacTb. Ecnn BepxHaa 4acTb
[OBUraeTcs, TO OOKYMEHT MpOXO4UT BMECTe C Hel Haf
HENOABUXHOW CBETALLENCH NaMnon SKCNOHUPOBAHUA.
N3o6paxeHne oceellaeTcs, U OTpaxeHne nonagaer
Yepes ONTUHECKYIO CUCTEMY Ha Bpaluarotmics apabaH.
CKOpOCTb ABMXEHMWA CTeKNIa U CKOPOCTb ABUXEHWUSA MO-
BEPXHOCTU BGapabaHa coBnagaroT npu macwutade Konu-
poBaHus 1:1. Jlamna 06bIMHO NCNONBL3YETCH ranoreHoBas,
Ha 200...400 B1. Ha HekoTOpbIX MalLUMHAX NCMONBL3YOTCA
bnopecLeHTHbIE Namrbl. OHN MPUMEHSIOTCA TONLKO HA
MeSIEHHbIX MAalUMHAX CO CKOPOCTLIO KOMUPOBAHWUA He
6onee 15 konuii B MUHYTY. Mocsie TOro kak namna BKJito-
YUTCH, HAMpPSXEHUE Ha Hel perynupyeTcs C NOMOLLLIO
nnarel ynpasneHuus. Nnarty MOXHO HaiTu, npocnegus
NyTb NPOXOXAEHUS NPOBOAOB OT Namrbl.

HenoaBuxHaa BepxHAs 4acTb He UMeeT GonbLUMX
OTANYKIA OT NOABUXHONA. BMeCTO cTekna ¢ JOKYMEHTOM,
OBUraKOTCH 3epkana U namna 3kCnoHUpoBaHus. Jlamna
3KCNOHUPOBAHUA U NEPBOE 3epKano ABNSITCA YaCTbio
y3na, KOTopbil BUraeTca nof crteknom. Mmeetca elye
OfWH y3en, KOTOpbLIA ABUraeTcs 0QHOBPEMEHHO C Nep-
BbIM, HO C MeHbLued ckopocTelo. Ero etle HasbiBatoT
«KapeTka MONOBUHHOW CKOPOCTU». N306parxeHune ne-
pegaeTca Ha 6apabaH Yeped 3epkana u MH3bI. JIMH3bI
MOTYT ObITb MPONYCKALWMMN UK OTpaxarLMmMu.
KonnyecTBo 3epkan MoxeT 6biTb pa3nnyHbiM. BriBatoT
MaLUMHBL! C OQHUM 3EPKanom v ObIBaOT MALUUHBI C LUEC-
ThIO 3epKanamm,

HarpspkeHune Ha namne 3KCNOHMPOBAHWUA O4EHb TOHHO
perynupyeTca ¢ NOMOLLLIO NNaThl perynatopa namnsi U
S9KCMEepPUMEHTEI, BbIXOAALLWE 3a Npefenb! CTaHZapTHbIX
perynnupoBOK MOTyT MMETb KaTacTpouyeckue nocnefc-
Teus. Bosne namnel 00bIMHO UMeEeTCs TepMonpesoxpa-
HUTENb UMW TePMOBbLIKAOYaTEeNb. ITO YCTPONCTBO Npe-
JoxpaHseT namny oT neperpesa. Ecnun namna BxkntoyeHa
W He BbiKNOYaeTcs, NPOU3oNaeT Neperpes U cpaboTaeT
TepmMonpefoXpaHuTens.

B malumHax ¢ HenoaBUXHBIM BEPXOM 0OLIHHO UMEETCS
wneid NpoOBOAOB, KOTOPLIA 3anuTLIBaeT namny. LLneid
ABUraeTcs Brnepef-Hasag BMecCTe ¢ ABUXEeHNEM ckaHepa
N MmeeT TeHAEHLMI0 nomatkes. Jlamna npu SToM 06bIHHO
BbIKNIOHAETCA N BonblUe He BKAKYAETCH, UMW MallnHa
nokaseiBaeT QMArHOCTUHECKUIA KOJ HENCNPAaBHOCTH
namnei.

He 3aBUCUMO OT TOTO, ABMNETCH BEPX ABMXYLLUMCH
NN CTauMOHApPHBLIM, CKaHep QOMKEH Kak-TO NMPUBOAMUTL-

cA B gBvxeHue. Ha crapbix MmalumHax 310 [enanochb ¢
NOMOLLBIO My(PTEI CKaHWpoBaHUA. Ha HOBLIX MaluMHax
ncnonb3yeTcs Waroewil gsurarens. Mydra ckaHnposa-
HWUS1 MOXET ObiTb 3MEKTPOMArHUTHON UK NPY>XXUHHONA. B
y3ne Bcerfa MMeeTcs BO3BpaTHas MydhTa, 4To6bl BEpHY T
CKaHep B Ha4anbHOE MONIOXEHWe MOCHe TOro, KaK KOMMUs
N3roToBneHa.

B 06mnx 4YepTax ckanep paboraert Tax. lNpu nonyye-
HWUKU cUrHana ¢ rmaeHoM NnarTe! cpabaTkiBaeT MydTa nps-
MOTO XOfia (BCMOMHWUM, HTO rMaeHbIA gBurarens pabotaeTt
BCerfa) n ckaHep Ha4duHaeT geuraTbcs. Bckope nocne
3TOr0, C NOMOLLILIO aKTMBATOpa Ha ckaHepe cpabaTbiBaet
CEHCOp, KOTOPbIA CUTHANU3UPYET MallMHe, 4YTO CKaHep
Hadan OBMXXEHWE N ceiHac camoe Bpems BKMHOHUTL Ban
perncTpaumm unum mydty peructpauun. Ckasep npo-
JomkaeT ceoe nocTynarenbHoe ABWxeHue. [BueHne
OOMKHO ObITb OCTAHOBMEHO MOCHE TOr0, Kak OpuUrMHan
OTCKaHUPOBAH. 3TO MOXeET ObiTb CAENaH0 HECKONLKUMN
cnocobamu. B HekoTOpbiX MaLMHaX (0ObIMHO MaNEHBKNX
1 MefineHHbIX) CKaHep Bcerfa byaeT CkaHMpOBaTbL QOKY-
MEHT Ha MakCUManbHO BO3MOXHYI QJIMHY U BEpHeTcs
nocrne Tero, Kak akTUBUPYET Nepekntodarent Unn farimnk
B KOHLLE NyTW. B HexoTopbIX MalumMHax gnnHa NpogBuxe-
HWUA cKaHepa 3aBUCUT OT dhopmara BCTABNEHHON Kacce-
Tbl ¢ Oymarott unu cpopmara, BbIOPAHHOrO Ha naHenu
ynpaenenusa. B 60nblunHCTBE MALLMH, NpU ABUXEHUN
6ymarun 4yepes Ban perucTpaunm akTMBUpyeTCa Jatquk,
KOTOpLIA Ha3bIBAeTCA nepekntodarens nogayv unu
nepeknyaTens perncTpaumn. Noka oH akTUBUPOBaH,
ckaHep 6ygeT gsuratbcs. Flocne NpoxoxaeHnUs 3agHero
Kpas 6ymarn cbnaxok garyvmka nogHuMmeTcs, 310 byger
CUFHANOM ANA rMaBHOW NnaTbl — OTKYUTE MYPTY cKa-
Hepa. B geiictBue npuBogmTca mydrta 06patHoro xoga,
W CKaHep OBMXXETCA Ha CTapToBYO No3uuuto. Ha crapro-
BOW NO3MLMWN TaKxXe HaXoAMTCa nepexknoyarens. Korga
CKaHep QOCTUraeT ero, Ha rnaeHylo NnaTy BbigaeTcs
curHan n mydta o6parHoro xoga otkntodaetca. o toro
KaK Ha4YHeTCH U3roTOBMEHWE CRefytoLLeRn KOMUK, cKa-
Hep Bcerga QOMKEH HAXOAUTLCA B CTApTOBOW NO3ULIMN.
310 — Heob6x0AMMOE ycnoene. B 6ONbLWUMHCTBE MALLUNH,
ecnun Bb! Haxann KHOMKY KOMUPOBAaHWUS, a CKaHep He
Haxo4MTCs B CTAPTOBOM MO3ULIMK, aBTOMATUHECKN BKIIHO-
4yUTCA MydTa 06pPATHOIO X04a N ckaHep byaeT npueefeH
B CTAPTOBYIO MO3ULMIO.

B HekoTOpbIX MalunHax MoryT ObiTb M Apyre BaT4nkn
Ha NyTu OBUXEHUA ckaHepa. MoryT mcnonb3oBartbes
pasHble NepeKntoyaTen permcTpaLnm Npu yBenuHeHnm
UM YMEHbLUEHUW pa3mepa n3obpaxenus. MoxeT ObiTb



yCTaHOBMNEH 0ATHMK OrpaHN4eHUa MakCUManbHOM AnnHb
CKaHUpoBaHuA. B HEKOTOPbIX MaLLIMHAX UMEIKOTCA TOMb-
KO AaTyMK CTapTOBOM NO3MLMK U OATHUK OFPaHUUEHUA
AONWHBI CKaHWPOBaHWA, B 3TOM cny4ae rnagHas nnara
BbINOMHAST BCE NPOMEXYTO4YHbIe OeNCTBUA caMa, He
OXMAasa curHanoB OT ckaHepa. B cpaBHUTENbHO HOBbIX
MalnHax, BMecTo Toro, 4Tob6bl NPUBOAUTL B ABUXKEHNE
CKaHep ¢ NOMOLbIO rMaBHOro asurartens U mydTbl,
MCNONb3yeTCA Warosbil MOTop. Ero CKOpPOCTb TOYHO
KOHTpONMpPYETCA OTAENbHON NNAaTON ynpaBneHns Asura-
Tenem. B cnyyae yBenuyenus\ymeHbLWeHNs n3odpaxe-
HUA CKOPOCTb ABuUrarens namenserca. OgHoOBPEMEHHO
C 3TUM OOGbLEKTMB BHYTPW MaLLVHbI NepenBuraeTca B
pasHbie nonoxeHus. MonoxexHne o6beKTMBA BNNSET Ha
WwnpuHy nsobpaxeHna Ha konuu. CKOpOCTb CKaHepa
BAUsieT Ha ANuUHy n3obpaxeHus. Gonee 6bicTpoe ABK-
XeHue ckaHepa NpuBeeT K CKaTUIo N300paxeHns, Tak
Kak CKopocCTb BpalleHua 6apadaHa He namenutcs. MNpu
YBEeNU4eHuM CKaHep ABUraeTCca MegneHHee, pactarneas
n3obpaxeHue.

Oeuratenb ckaHepa U Mydta MHorga BXogsaT B 3a-
yenneHue C OBUXYLIMMUKCS 4acTAMM ckaHepa Henoc-
pefcTBEHHO vepes WecTepHI0 U 3ybuaTtyio nnaHky. B
GONbLUMHCTBE CMY4aeB UCNONb3yeTcs MeXaHU3m C Tpo-
cukamu. MiHorga Bce 31O O4eHb CNOXHO. Kaxabin pas,
koraa Bbl meHsieTe TPOCUK, pekoMeRayeTca 3apmMcoBaTh
kak oH HaTaHyT. OB6bI4HO Tam YCTaAHOBMEHbI YeTbipe
N NATb LWNYAeK W CyLecTByeT MHOIO HenpaBUSbHbIX
cnocoboB HaTaxeHua, Ctapanteck umeTb Npu cebe
onucaHwe npoueayp HaTsXXeHua Tpocuka U guarpammbl
N3 CepBUCHOro pykoBoacTea. Ecnm craporo Tpocuka
He 6blNo Ha MecTe WU NPUXOaUTCA HATArMBaTb NO HO-
BOW — 6ynTe BHUMAaTENbHb!!

CkaHep 06bI4HO gBUraeTca BAOSb penbChl UMK Yero-
TO nogo6Horo. Jiwbaa Henonagka 3gech NpuBeneT K
pedekTy konun. Ecnu Ha penbce MMeeTeCa rpasb, ckaHep
MOXET APOrHYTh UMK «NOANPbIrHYTb» B 3TOM MecTe. To
Xe nNpou3onaeT, ecnu penbc COrHyT UK HenpaBUNbHO
ycTtaHoBneH, unn ocnaéneHo ero kpenneHue. Becerpa
obpatuanTte BHUMaHMe Ha OMHY BUHTOB, KOTOPbIe yCTa-
HaBNMBAIOTCA B 3ToM o6nactu. Cnnwkom AnuHHbIE BUHTbI
MOTYT 3afieBaTh 3a CKaHep Npu ABMXEHUN. TakxXe MOXeT
6bITb NOMEXOM Kpbika 06bEKTMBA UM NPOBOAA.

®OTOPELIENTOP

®doTopeuenTop 06bI4HO Ha3biBaKOT HapabaHom. B
HEeKOTOpbIX Cy4asx 370 MOXeT ObiTb NUCT, 0OBEePHYTHINA
BOKPYr uMnuHapa. Unn ato Moxet 6bITb pemeHb B BUAe
BbITAHYTOM neTnu. B nio6om cny4ae 6apabaH 4yBCTBUTE-
neH k ceeTy. CONHEUHbIA CBET MOXET HAaBCeraa BbIBECTH
6apabaH 13 cTposi. Ecnn 6apabaH n3BneyeH M3 maluum-
Hbl, OH AOonXeH 6bITb YKPbIT ra3etamMmu Unu etle 4em-To,
4T106bl 06ecneyYnTb MakcumanbHoe 3aTemHeHue. Cner-
Ka 3acBeYeHHbIA 6apabaH MOXeT BOCCTAHOBUTb CBOW
CBOWCTBA NOCNe «OTAblXxa» B TEMHOTE, HO OObIYHO BCE
paBHO ocTalTca gedekTol. AMeeTCa Heckonbko TUNOB
doTtopeuentopos. Hanbonee nonynsipeH opraHUYecKui
horoperentop. CnoBO «OpraHUYECKUn» HE COBCEM NO-
HATHO B T@XHUYECKOM KOHTEKCTE, HO M3BECTHO, YTO Takne

peuenTtopbl MOXHO BbiGpacbiBaTb Nocne BblpaboTkM KX
pecypca B 06bI4HbIA MYCOp. PaHbLLie NCNOAb30Bannch ce-
neHoBbIe NN kKagMUR-CynbthnaHble 6apadanbl. Ux HyHO
6b1710 BO3BpAaLLaTh NPOM3BOANUTENIO AN NPABUNBHOM yTU-
nuaauun. HekoTtopbie, etlle 6onee ycTapesLLne MaltinHbl
NCNonb30Banu po3oBbii POTONPOBOAHMK — OKCUL, UMHKA
C O4eHb He6ONbLIKUM CPOKOM Cny>6bi. Ero xBarano Bcero
Ha 500...1000 konui. BonbLWNMHCTBO OpraHUy4eckx unm
ceneHoBbix 6apabaHoB BbigepXuBalT NPON3BOACTBO
30000...200000 konui. Takxe UCnonb3yeTca matepuan,
HasblBaeMbl aMOPMHbIA CUNNKOH, KOTOPOro XBaTaeT
npumepHo Ha 1000000 konuin. Ckopee Bcero, Bam npu-
pertca padoTarth TONbKO C OpraHU4eCKUMM U CeneHoBbIMU
6apabaHamn. OpraHunyeckie 6apabdaHbi MOTyT UMETb
noéon uset. CeneHoBble 6apabaHbl 3epkanbHble. Kag-
MUR-CYNbunaHbIe MMEIOT PhIXKEBATO-KOPUYHEBBINA LBET.

BapabaHbl HegonroseuHb! 1 foporo ctosaT. OHW Bceraa
UMEIOT U3BECTHOE BPeMSA XU3HU. TpeHne bymaru, 4ncTa-
uiee ne3sune, nanbibl OTASNEHNA NPUBOLAT K UX N3HOCY.
Ecnn 4To-TO cAenaHo HenpaBsunibHO, 6apabaH BeingeT U3
CTpOS paHblUe, U 3T0 OYAET CTOUTh AeHer. 3akasunky He
néaT nokynarb 6apabdaHbl, faxe ecnu nogonaeT nped-
nonaraemoe Bpems 3ameHbl. A Kak 4acTto Bbl meHseTe
NOKPbILIKN Ha Konecax CBOero aTomobuna? bapabaH
MOXHO OTNONMPOBAaTb NAcTOW, UCNONb3yeMon ANA No-
NNPOBKM mMeTanna. 370 nomoxeT ybpatbe Hebonbline
LapanuHbl, HO COKpaTUT obiliee Bpems Xn3Hu 6apadaHa.
MosepxHocTb GapabaHa o4eHb rnagkas. Jiiobblie naTHa,
LyapanuHbl unn 3a3y6puHbl 6yayT BUAHbI Ha konuu. ba-
pabaH aneKkTpuueckn 3a3emMnaeTca Ha Kopnyc MalluHbl,
OBbIYHO Yepe3 ero MeTanINYeckyto och.

BNOK NPOABKU

B 6noke nposiBkn MMeeTCa Ban NPOABKK (MarHUTHbIA
Ban). Jesenonep (HocuTenb), KOTOPbIA COCTOUT U3 HaCTUL
Xeneaa, HaxoauUTCA B NONOCTN 3a MarHUTHbIM BanoM. Ban
COCTOUT U3 BpallaloLencs antoMMH1EBOM TPYOKN € Mar-
HUTOM BHYyTpW. Ban pacnonoxen napannensHo 6apabany
W NOYTM KacaeTCs ero, OH yCTaHOBNEH MeXAy KOPOTPOHOM
3apsiga u KOpoTpPOHOM NepeHoca. [pu BpatleHnn Tpy6ku,
MarHuT, yCTaHOBNEHHbIA BHYTPW, NpUTArnBaeT Ha Hee
YyacTuLb! ieBenonepa. Tpybka BpatliaeTcs  ogHOBPEeMeH-
HO C Hel BpawlaeTcsa 6apabaH, KOTOPbIA HeceT CKPbIToe
naobpaxeHne. BCcNnoMHNM, 4TO CKpbITOE MU306paxe-
HWe — 3TO HeBUAUMBIA ANEKTPUYECKUi LWabnoH Ha no-
BepXHoCTU BapabaHa, KOTOPblA BO3HUKAET B pe3ynbrare
3apsaga n akCnoHMpoBaHua. XKeneaHble 4acTuubl AeBeno-
nepa nepemMelwnBaloTca ¢ 6onee MenkUmMKM yactTmyamm
TOHEpAa, KOTOPbIE COCTOAT B OCHOBHOM U3 nnacTuka. 31o
NPONCXOQUT B Cryvae, eCnn NPUMEHAETCA ABYXKOMMNOHEH-
THas NPosiBKa (OBa KOMNOHEHTAa — AeBenonep 1 ToHep). B
cny4ae ofHOKOMNOHEHTHON NPOSBKMK, HacTuLb! AeBeNo-
nepa 1 ToHepa ob6beauHeHbl B O4HY 4acTuuy.

Y106kl CO34aTh paBHOMEPHBIA CNOM gesenonepa Ha
BaNy UMEETCA HOX, KOTOPbIA Nogpe3aeT ero No BbICOTe.
370T HOX HasbiBalT «doctor blade» (QOKTOPCKMUIA HOX).
HWKTO He 3HaeT, no4eMy OH Tak HaabiBaeTcs. Bo3amoxHo,
MHOr0 NeT Ha3af, YenoBeK C KOPABbIM NOYEPKOM Hanmncan
«dv» (nesenonep), a Apyrol 4enoBek NpounTan aTto Kak



«dr» (gokTop), otctopa Bce v nowno. ®upma Toshiba
MHOrga HasblBaeT B CBOMX MalUMHaX COBEPLUEHHO Opy-
rOM HOX «OOKTOPCKMM». HO 3T0 rnyno, nomkHa xe 6biTb
cTaHpapTV3auua B TepmyHonorim!

«[JOKTOPCKUIA» HOX HaxoAWTCA Ha onpegeneHHoOM
paccTosaHMM OT MarHUTHOro Bana. MiHorga a7o paccrosHue
perynupyeTcs B COOTBETCTBUM C 3aBOACKOM cneumdu-
kauvei. He perynupyiTe ka4ecTBO KONUM C NOMOLLBIO
Hoxa! Ecnv perynupoBka cnyyanHo cobbeTcs, nocTapan-
TeCb BOCCTAHOBUTb ee 3aBOACKYI YCTaHOBKY. Ecnu Bbi
He 3HaeTe Kak HOX 6bin YCTaHOBNEH Ha 3aBoAe, HA4YHUTE
C paccToaHnA B 1MM (ecnv fieBenonep He ncnonbayercs,
TO HOX KacaeTcsl MarHUTHOro Bana — NpuMm. Nepee.)

Mpw BpatleHun MarHUTHOro Bana aesenonep o6pasy-
€T Ha HeM MarHUTHYHO KUCTb, KOTOpasi POBHO NOApe3aeTcs
«[JOKTOPCKUM» HOXOM. KMCTb MOXHO Nerko npumaTh
nansuyem. Ecnu a1o BUOUT 3aKasuuk, OH gymaet, 4to Bbl
NOBpeaMnM MaLLVHY U OYeHb orop4aeTcs.

Ha oOHOM KOHUEe MarHUTHOro Bana MOXeT CTOATb
perynvpoBouHas ckoba, Npy OBMKEHUM KOTOPOW NOBO-
pa’mMBaeTCA MarHuT BHYTPU MArHUTHOrO Bana. 3T1o oT-
paXaeTCa Ha COCTOAHUM MarHUTHOM KMCTU. [ns naHHow
perynvpoBKK eCTb 3aBofckas cneumdukaums.

Brnok nposiBkM n3onupoBaH OT kOpNyca MallMHbl,
MAarHuTHbIA Ban He 3a3emneH. B onucanuu kcepor-
patuyeckoro npouecca ynoMmHanocb, 410 KOPOTPOH
3apapa 3apskaet 6apabaH, 1 namna 3KCNOHMPOBAHUSA
paspaxaeT 6enble y4acTku. B pesynbrare yacTuubt
TOHepa NEPEHOCATCA TONbKO HA Te Y4acTku, KoTopble
LOMXHbI BbITh oTneyvaTaHbl. Ecnu 6biTh TOYHbLIM, OCBe-
LeHUs HeJOCTaTO4HO 4TO6bI paspAauTh Benble y4acTKu.
Ha noBepxHOCTK oCTaeTcsa He6oNbLLON 3apsaf, KOTOPbIA
6yneT NpUTArMBaTbL TOHEP W NPUMBEAeT K NOABMEHUIO
ceporo (poHa Ha kKonuu. H4Tobbl n3bexartb 3TOro, B Npo-
uecc konupoBaHua gobasnseTca elle OAMH Y4aCTHUK.
3710 HanpsaxeHWe cMmeuleHus. HanpsxeHue cMeuleHus
He BXOAMT B Npouecc kceporpaduu, HO ABNAETCA wa-
rOM, NO3BONANWMM YNYYLIWTL KA4eCTBO KONWUKU. 370
OTHOCWUTENbHO HEBbICOKOE HanpsfXxeHue, nogasae-
MOe Ha noBepXxHoCTb BGapabaHa Ana HeWTpanuaauuu
ocTaTo4Horo 3apsiga. insa npymMepa, Npeanonoxunm, 4To
35 B — ocTarouHoe HanpsxeHWe Ha NOBEpPXHOCTU Ba-
pab6aHa. Ecnu mbl Npunoxvm HanpsxxeHue B 35 B npo-
TMBONONOXHOFO 3Haka, Mbl HeNTpanu3yem ocTarto4Hoe
HanpsxeHve. HanpsxeHue Ha 3aCBEYeHHbIX y4acTkax
6ynet 0 B, Ha konum aTn yudacTku 6yayT Henbimu un
YUCTbIMU. TeMHble y4acTku, KOTOpbie UMerT 3apag
okono 600 B, Takxe 6ynyT BbiCBETNEHbI. HaBepHo, Bbi
pymaete, 4TO KOpPOTPOH 3apsaga Bbigaet okosto 6000
B, a He 600 B. 3710 Tak, HO 3TO OTHOCUTCS K CaMoMy
KopoTpoHy. lNoka 3apsag poxoauT oo H6apabana, OH
cnabeeT. 3a Bpemsa, noka 6apabaH Bpauwjaertcs, 3apsg
Takxe ocnabesaeTt. B Tou4ke BCTpe4M C MarHUTHbIM
Banom Mbi nMeem okono 600 B, koTopble NputarnBaroT
ToHep. Mo kpaliHeh Mepe, Tak rOBOPUTCA B pyKOBOAC-
TBax N0 06CNyXMBaHMIO. Y Hac HeT cnocoba uamepuTb
370 HanpsAXeHue. HanpsaxeHne cMelleHMa nofaeTcsa
Ha MarHWTHBIA Ban, NOATOMY 60K NPOABKU He 3a3eM-
neH. Ecnu xoTuTe NOJKCNEPMMEHTUPOBATL, HA BpeMs

3a3eMNUTe MarHUTHbIM Ban C NOMOLLbLIO NpoBoga U
nocmoTpute, 4To nonyuntca. OB6bI4HO M3o6paxeHue
CTaHOBUTCA TeMHee. Bbl MOXeTe NpoBepuTh Hanpsxe-
Hve cmetleHns. OBbIYHO OHO HaxoAWTCA B Npepenax
50...400 B. Ero MOXHO M3MepUTb Ha OCU MArHUTHOMO
Bana vnv Ha nwboi MeTannn4eckon 4acti 6noka npo-
ABKWU. Ecnn 3710 He ynobHo, HangWTe pasbeM, uayumi
Ha 6NoK NPOSIBKMU U M3MepbTe HanpskeHne Tam.

BepHemca k marHutHomy Bany fo ero BCTpeuu ¢
6apabaHomM. Ban BpawaeTcsa B NonNocCTy, 3anonHeHHOM
pesenonepom. C geBenonepom TOHep cMeluuBaeT
cneumanbHbli WHek. Korga MarHUTHLIM Ban npoxoauT
Bo3ne HapadaHa, ToHep Nof AEACTBMEM ANEKTPOCTaTUKN
crneTaer € feBenonepa, octasnsaa obegHeHHbIN feBeno-
nep Ha Bany. Ban npogonxaeT BpaileHve, Aesenonep
CHMMAgETCA C Hero ¢ NOMOLLBIO Bana v onsiTb nonanasT B
NoNocTk, rAe CMeLMBAETCH CO CBEXUM ToHepoMm. Jese-
nonep HaxoAWTCs B NOCTOSAHHOM ABVKEHWU 1 NNacTUKo-
BO€ MOKPbITMe ero 4actui u3HawmsaeTtca. [esenonep
crapeeT U TepaeT CNOCOBHOCTb HECTU Ha cebe HacTuipl
TOHepa. 3T0 NpMBOAMUT K YXYLLWEHWIO Ka4ecTBa Konuu.
MpumepHoe «Bpems XU3Hu» fesenonepa — oT 5000 fo
200000 konwuii. Ho peBenonep He BCeraa CnyXuT CTOMbKO,
CKOMTbKO MONOXeHo. MHorpa oH cnyxuT gonbLie, uHorga
MOXET U3HOCUTLCA NPEeXOEBPEMEHHO.

[JOBABNEHUE TOHEPA

ToHep nocTynaeT u3 NOAOCTU, UNK ByTbinK, UMK
KapTpuoxa v cMelwnBaeTca ¢ gesenonepom. B paHHux
MOAEeNaAX KONMpOBanbHbIX MalLUMH cUCTeMa nogadu To-
Hepa Oblna o4eHb NpUMUTUBHA, HO addhekTreHA. Mmen-
CA Ban, KOTOPbI NOBOPAYMBANCA KaX bl pas, korga
6bina n3roToBneHa konus. Kaxaelr pas B 6110k NposBkU
po6aBnanocb PUKCMPOBAHHOE KONU4eCTBO ToHepa. B
uenom cucrema paboTana Xopowlo, HO uHorga 6eiBanm
c6oun. Ecnu KTo-TO genan o4eHb MHOrO TEMHBIX KOMUNA,
HanpuMep, O CTPaHMUL, XYpPHANoB, PEKNaMHbIX MUCTKOB,
noroTMNOB MNK APYTUX opurHanos ¢ GonbWwum 3anon-
HeHWeM nona n3o6paxeHus, konuyecTsa Ao6aBNAEMOro
ToHepa 6bino HepgocTtaTto4Ho. C Opyron CTOpPOHbI, eCnun
KTO-TO KONUPOBAnN OpuriHanb! ¢ He6oNbLXM 3anoNHeHU-
eM, Konu4ecTeo obarnseMoro ToHepa 6b1Nno N3BbITOUHO.
Mocne HeckonbkUX COoTeH NoaoOBHbLIX KONMIA B MalUMHe
NOABNANCA HEAOCTATOK TOHepa B CMECH C AeBenonepom
“nu Hao6opoT n3bkLIToK TOHepa. 3aTteM onNeparopy nnu
CEPBUCHOMY UHXEHepy NpuXoaunoch BbINOMHATL He-
CKONbKO TPHOKOB, H4TOObI BEpHYTh MalLIMHY B HOpMAasbHOE
COCTOsIHME. BONbLWNHCTBO COBPEMEHHbIX MaLLUH UMEKT
cUCTeMy aBTOMATMHECKOro onpeaeneHmsa NA0THOCTU TO-
Hepa. 3Ta cucTema oTCnexuBaeT KONMYeCTBO ToHepa U
BKNtOYAET ABUraTenb unu MydTy Noga4y ToHepa Tonbko
no Mepe HeobxoaMmocTu. Ecnu npu 9ToM KTo-To caenaeT
COTHIO MOYTM NYCThbIX KONWM, ABUraTens nogayu ToHepa
npakTu4eckn He BydeT paboTaTk. Ho ecnu xe 6ynyT 13ro-
TOBNATLCA KOMUU C 60NBLUIOK NNOTHOCTLIO M30BpaXkeHus,
To gBuratens 6yfet nofasark TOHep NOYTU HENPEPLIBHO.
ToHep 06bIYHO NogaeTca ryd4aTbiM BanmkoM, KOTOpbIn
BpawaeTcs. ToHep 3axBaTbiBaeTCA BaNVMkoM U 3arem
nagaeT B NOnocTb ¢ Aesenonepom. WHorga npusogut-



CA B OBMXEHME cam KapTpuaX C TOHEePOM U TOHep U3
Hero NoHemHory Bbicbinaercs. CyuleCTBYET HECKONbKO
CNoCoBOB OTCNEXUBAHMA KONUYECTBA TOHEepa B CMeCcH
¢ Aesenonepom. B ogHom MeTope mcnonbayeTtca mar-
HUTHbIM faTtymk. OH CO30aeT MarHUTHOE NoMne, KOTOpoe
B3auMOAENCTBYET C gesenonepom. flatuvk onpegensaer
M3MEHEHVEe NOoNA U MOXET onpeaenntb COOTHOLIEHUE
ToHepa v aesenonepa. Korga garymMk onpegensier, 4yto
TOHEepa MeHbLLe YeM 06bI4HO, ero HaNPAXKEHNE N3MEHA-
€TCA 1 370 «NoHUMaeT» rnasHasa nnara unv nnara onpe-
AeneHus NNOTHOCTY TOHepa. 31a nnara BblgaeTt curHan
ONA 3anycka geuraTens nogady ToHepa unu Bkyaer
MydpTy nogauu ToHepa.

B HekoTopbIX MaluHax nmeertcsa MeTtka. 3TO NATHO
pa3mepom C MKy MOHETY, 06bI4HO KBaapaTHOW op-
Mbl, KOTOPOE HaxoguTcsa Nof CTEKNOM 3KCNOHUPOBaHUA
BHe obnacTty usobpaxeHnua opuryHana. 3ra merka
oTpaxaetca Ha 6apabaH ¢ NOMOLLBK ONTUKM, U Ha 6apa-
6aHe BO3HMKAET CKPbIToe n3obpaxeHue. N3obpaxeHue
NPoSABNAETCA TOHEPOM C MArHWTHOIO Bana v npoxoauT
MUMO oarT4mka, CoCTOALIEro U3 CBeToamoaa U oToTpaH-
3uctopa. CeeToguop ocBeLlaeT MeTKy, U OTPaXXeHHbI
CcBeT nonagaert Ha groToTpaHaucTop. POTOTPaH3UCTOP,
B 3aBUCUMOCTW OT YEPHOTbI METKM, UBMEHAET BbIXOOQHOE
HanpsxeHuve. B 3aBucumocTy oT aToro rnaeHas nnara
onpegenaeT, Hy>XHO N1 nogaeatb ToHep. O6bI4HO cucTe-
MY HYXHO KanmMopoBsaTh NpY CMeHe nesenonepa, 4roodbt
MalluMHa 3Hana, Kakoe KoNMM4eCTBO TOHepa AOMKHO 6bIThb
B CMecu.

ToHep QonXeH COOTBETCTBOBATL KONMPOBANbHOM
MawinHe. MiHorga pasHble MalumMHbl MOryT UCNonb30BaTh
0OMHaKOBbIN TOHep ¥ fesenonep. MNpou3sogntenn MoryT
cneunanbHO METUTb TOHEP, kaK BYATo OH NpegHa3HayeH
TONbKO ANA KOHKPETHOW MalinHbl. OHU He XOTAT, 4ToBb!
Mbl 3HanNW, 4YTO TOHEP MOXHO NPUMEHATb OT KakOW-TO
apyron mawwuHbl. Ecnu mbt 6yneTt 3HaTh, HTO TOHEP
MOXHO CMEHUTb Ha ApYron, Mbl 6yaemM ero MeHblue 3a-
KasbiBatb, U y HUX cokpaTtarca. Ho Bbi RONXHbI 6bITb
abCconoTHO yBepeHbl, YTO TOHEP MOXHO CMEeHUTb Ha
Apyron, nepef T1em, Kak 6yaeTte 310 genaTb! 3anpaska
MalluHbl HeNpaBu/bHbIM TOHEPOM UMM AeBenonepom
MOXeT NPUBECTN K KaTacTpopur4ecknm NocneacTBUam.
M3-3a 3T0ro MoryT 6biTb NAOXME KONWM, NOBPEOATCSH
Banb! blo3epa, 60K NPOABKN UMK CUCTEMA OHUCTKM.
He akcnepumentupyiite. [delcTByinTe, ToNbko ecnu Bbl
yBepeHbl. ToHep 1 AeBenonep NOABEpraTCs OEeNCTBUIO
BnaXxxHocTy. BeTpedaloTca MallvHbl C TOHEPOM B y3ne
nofaumn CNeKLnMCA B BUAE KaMELLKOB M3-3a BNaXHOCTK
“ TemMnepartypsbl.

[ABYXKOMMNOHEHTHbIA 1 OAHOKOMIMOHEHTHbIA TO-
#ep. MHorve konupoBasfbHble MalMHbl UCNONb3YHOT
OBYXKOMNOHEHTHbIA TOoHEp. OBYyMA KOMNOHeHTaMu fB-
nATCA AeBenonep v ToHep. Jesenonep npencraBnseT
n3 cebs Menkue 4acTuub! Xenesa. [leBenonep Hecer Ha
cebe ToHep, N03TOMY ero ApYroe Ha3paHue ~ HoCUTeb.
ToHep npeacrtaBNAeT U3 Ceba eLLe bonee Menkue 4acTu-
ubt NnacTka. B ogHOKOMNOHEHTHbIX CUCTeMax TOHep U
fAesenonep o6begvHeHsl B oaHy Hactuuy. [lesenonep B

LOBYXKOMNOHEHTHOM CUCTEME OCTaeTCA B 610Kke NPOSABKM,
a TOoHep pacxogyeTcs B Te4EeHWe nNpoyecca KoNuposaHua.
OOHOKOMNOHEHTHbIE HaCTULbI NOHOCTLIO MCNONBb3YHOTCA
B Npouecce U3roToBneHUa konuit. Bce paccyxaerus
OTHOCUTENMBHO NNOTHOCTU TOHEpa, KanubpoBKKU feBe-
nonepa, U3MeHeHVa KONM4ecTea ToHepa, cMellvBaHusA
C TOHEpOM, OTHOLLEHUA KonuyecTea aesenonepa K Ko-
nuyecTBY TOHEpa, U3BbITKY TOHepa, He[oCTaTKy ToHepa
U T.0. OTHOCSITCA TOMbKO K BYXKOMMNOHEHTHON CUcTeme
nposekn. OQHOKOMNOHEHTHbI TOHEp He TpebyeTt cme-
WMBaHWA, KANMOpoBaHMA M HE MOXET ObiTb B U30biTke
WUnun HepocTarke.

MU3BbITOK TOHEPA W HEQOCTATOK TOHEPA

U36bITOK TOHEPA

NpoucxogunT, Korga CnuwKoM MHOro ToHepa fobas-
naeTca B cMecb. B HekoTopbiX MawuMHax B pesynsrare
3TOr0 BbIXOAUT KONKSA C TEMHBIM (DOHOM U M30BPaXKEHMEM,
KOTOpPOe MOXHO OWYTWUTb NanbuamMu, Kak NuUcbMo ans
cnenbix No aséyke bpanna. 3To nponcxoguT HE BO BCEX
MatumHax. Hekotopbie MalLviHbl BbigaroT KONWK, KOTOPble
NPOCTO Cepble. 3TO MOXHO HAa3BaTh «Cepoe Ha Cepom»
BMECTO «4epHoe Ha 6enom». CepbiMm ByayT Kak y4acTku
C M306paxeHnem, Tak 1 y4HacTki KOTopble AOMXKHbI BblTb
6enbiMn. HekoTtopble MawwuHbl 6ygyT BbigaBaTtb XOpPo-
wre konuu, HO pacxog ToHepa 6yaeT NOBbIWEHHbIM U
yoaneHue oTpaboTaHHOro ToHepa npuaeTes BbINONHATDL
yaue. Ytobbl onpenenntb, ABNAETCA MU KONUYECTBO
TOHepa M30bITO4HbIM, BbiTalLMTE 6nok Nposaskun. [Nokpy-
TUTE MarHUTHbIN Ban. Ecnv ToHep cnetaeT ¢ MarHUTHOro
Bana 4epHbiMy obnaykamu, U UBeT MarHUTHON KUCTU
COBEPLUEHHO 4epHbIiA, a He rony6oBaTo-4epHbIi, TO ero
KONM4eCTBO BEPOATHO N36bITOYHO. B HEKOTOPbIX Criy4asix
6nOK NPOSIBKM U CUCTEMA OHUCTKU MOTYT TEPATH TOHEP B
HEeNnoTHbIX NPOKNafkax v canbHUKax. 310 MOXeT fatb
ahdhekT, NOQOBHLIA U3BLITKY TOoHepa, MalwnHbi 6yaeT
BblaBaTb MPA3HbLIE KONUW.

Hegocrarok ToHepa

ToHepa HepoCTaToO4HO B CMECH C AeBenonepom.
O6bI4HO 13-3a 3TOro BbIXOAAT CBETMbie kKonuu. Hepo-
CTaToK TOHepa OocTaBnaeT O6bl4HO MeHbLUe XNonoT,
yeM M36biTOK TOHepa. OQueHb CUNMbHOE UCTOUleHUe
CMEeCK MOXeT NPUBECTU K TOMY, YTO AeBenonep Ha4Her
nepeHocuTbcs Ha BapabaH. OH MoXeT 3aremM ynactb
B MalUMHY UNU OCECTb B Y3Ne OYUCTKW, HA YuCTALLEeM
nessuu U T.4.

Kak HegoCTarTok Tak U u3bbITOK TOHepa MOTyT BbIBECTU
gesenonep na cTpod. Korga Konu4ecTeo ToHepa marno,
4YacTuub! Aesenonepa TpyTCa Apyr o apyra 6onblie 4em
0o6bl4HO. M3-3a 3TOro peeenonep maHawwmsaetca. MNpu
U36BbITKE TOHepa, OH 3aCTpeBaeT B HEPOBHOCTAX NOBEPX-
HOCTW 4YacTuL gesenonepa v Hascerga Tam ocTaeTcs, us-
3ayero Aesenonep nepecraeTt HopManbHo padoTars. flpu
HenoCcTaTke ToHepa, ero MoXXHoO no6aBuTh. [Npy 136bITke
TOHEepA, ero KONM4EeCTBO MOXHO NONbITATLCA YMEHbLLNTD,
HO CKOpee BCero NpuaeTcsa MeHATL aesenonep.

lpogomxeHne cnegyer.



AUNATHOCTUKA U PEMOHT

CUCTEMb! HEUTPAJIU3ALLIUM BbINYCKA (uacts 1)

Anexcanpap TionuH (r. Mocksa)

Cucrema HedATpanu3aayuum BpeLHsIX BbI6pPOCos B aT-
Mocghepy, KOTOpOoU OCHALLeHO GONLLUMHCTBO COBpe-
MEeHHbIX aBTOMOBGUIIeN, HacTO BLIXOANT U3 CTPOS NpH
UCTIONL30BaHNN HEKa4YeCTBeHHOro Tonnnea. CerogHs
MbI HA4YHEeM pacCMOTPeHne MEeTOLOB ANarHOCTUKN N
YCTpaHeHUst HeUCNpPaBHOCTEH ITON CUCTEMBI.

HEMHOIO TEOPUK

«[MNewexonoB Hano NK6UTL. Mewexonb! COCTABNAT
6onbLyio YacTb Yenose4decTsa. Mano Toro — nyuyio
ero 4actb. Newexoab! cozganu MMUp...» TakMMm cnoBamm
Ha4dnHaeTca He3abBeHHbIN «3010ToN TeneHok» Unbda
n lMeTpoBa Kn, noxoxe, 3aTa MbICNb ABUNACH [ANEKo He
nocnefHUM aprymeHToM B CO34aHMU U COBEPLLIEHCTBOBA-
HUWN COBPEMEHHbIX 3KOSTOrMYECKUX CUCTEM aBTOMOBUNSA.
OTMeTUM Takxe, 4TO ecnn B CTapbIX aBTOMOOUNAX (He-
o6opynoBaHHbIx 3CY[]) BbIGpOC TOKCUreHOB B arMocdepy
cucTemoit Bbinycka cocrtaesnan nopagka 50...60% ot
obLero konuM4ecTea «aBTOrpasn», TO B COBPEMEHHbIX
aBTO 3Ta COCTABNAOLWANA 3arpsA3HeHUs okpyXxarwen
cpefbl — rnasHasa u gocruraet yxe nopsgka 95...98%.
Otciona v BHUMaHue paspaboTtunkos k CHB.

Crnocobs! CHUXEeHUs1 TOKCUYHOCTH Bbixniona
WUtak, cyulecTByeT HECKONbKO CNOCOOOB CHUMXEHUS
TOKCVYHOCTW BbIXNONa.

Hcrionb30Bakne 3KOI0rn4ecky YcToro 6eH3anHa

Hcnonb3oBaHWe 3KoNornieckn YUCTOro (06e3B0XKEHHO-
ro n 6e3 aHTMAETOHAUMOHHbIX 0o6aBoK) 6&H3MHA B KOMOU-
HauWm C 3NeKTPOHHOM CUCTEMOW YyNpaBneHna oeurarenem
(OCY[L) obecneunBaroLLel NPOrpaMMHyrO ONTUMUZALMIO
OCHOBHbIX peXxuMoB paboTbl gaurarens. lNporpamma 3CY[L
noAepXX1BaeT onTMManbHble 3Ha4YeHns koaddnumeHTa
n3bbiTika Bo3gyxa (1), MomeHTa Bnpbicka (t) U yrna onepe-
XeHua 3axuraHma (8), obecneumean KOMNPOMUCC MeXay
TONNNBHOW 3KOHOMUHYHOCTBH), MAKCUMEBbHOM MOLLIHOCTLHO
¥ MUHVMAanNbHOM TOKCUUHOCTBIO BbIXONA.

Ucrons30BaHne 06paTHovi CBA3W A1 BO34EHCTBUS

Ha BHYTpeHHWe poLyeccsl B ABurarene

Ona obparHoit ceasn SCY[M ncnonbayeT curHan gar-
YMKka KOHUEHTpauum KCnopoaa, Tak HasblBaeMblid A-30H4
(nanee J13). OH npepacTtaBnsaeT coboOW LUMPKOHUEBLIV
(MCNoNb3yeTcsa KepaMUYeCKUiA aNeMeHT Ha OCHoBe fBY-
OKNCU UMPKOHUA, NOKPbITbIR NNATUHOM) ranbBaHn4ecKuii
NCTOYHWUK TOKA, MEHSIIOLLIMIA HANpsKeHNe B 3aBUCUMOCTH

OT TemMneparypbl K HaNM4Ma KMCNOPOAA B OKpYXaroLen
cpepfe. KoHCTpykuuMs ero npegnonaraert, 410 ogHa 4acTb
COBOMHAGTCA C HAPYXHbIM BO3OYXOM, a Apyras — C Bbl-
XNOMNHbIMK rasamu BHYTpu Tpybbl. CurHan Ha Bbixofe
fartymka V3mMeHseTca B 3aBUCMMOCTU OT KOHLEHTpauum
KMCNopoga B BbIXAIONHbIX razax, 1 MOXeT ObiTb HU3KUM
0,1...0,2 B unu Bbicokum 0,8...0,9 B. AnntenbHOCTb
dpoHTa nepeknioydeHns y padoyero J13 He npesbiwaeT
300 mc (pnc.1). Takas xapakrepuctuka J13 nozsonser
namMepsTb ko3 rumeHT nabbiTka Bo3gyxa A* B TONMN-
BO-BO3gyLWHOM cmeck (TBC) n uepes 3BY ocywectBnATb
Tak HazblBaGMOE «A — perynMpoBaHune», N3mMeHss A B
npegenax 0,99< A <1,01, koppekTUpya OAUTENbHOCTb
BNpbICKA ToNnMea.

[oBOpSl O COBpPEMEHHbIX ABUraTensx, OTMETUM, HTO
B60NbLUMHCTBO M3 HWX He MOryT paboTarb 6e3 oboraleHns
TONMNBO-BO3LYLIHOM CMECK B peXMMax nNycka, nporpesa
M NONHOW Harpysku, npun atom A = 0,7...0,9. C gpyro#
CTOPOHb! IKOHOMUYHOCTE COBPEMEHHOIr0 ABUraTens f0-
cTuraeTcs paboTol Ha o6eaHeRHbIX cMecax Npn A =1,351
6onee. [Ins ob6ecnedvenna Takoro AnanasoHa perynmpoBkm
6binn pazpaboTaHbl Tak Ha3biBa&MbIE LUIMPOKONONOCHbIE
KMcNopogHble AaTYNKK, KOTOpble NO3BONAIOT OCyLLEecT-
BNATL A-perynupoBanue B gnanasoHe 0,7< A <1,5.

Takmm obpasom, gaTumk kMcnopoga — 3TO CBOe-
o6pasHbii nepeknoYaTens (Tpurrep), coodLarownit
KOHTpOMNEpyY BMpbICKA O KOHUEHTpauun kucnopofa B
oTpaboTaHHbIX rasax. KoHTponnep npuHumaeT curHan
¢ N3, cpaBHMBaeT ero co 3Ha4eHneM, NpoLMUTLIM B ero
namsTV 1, ecNK CUrHan OTNMYaeTca 0T OMTMMANBLHOMO AN
TEKYLLIEro pexmma, KoppekTvpyeT 0nTensHoCTb BNpbIC-
Ka TOMNMBA B TY NN MHYIO CTOPOHY. Tak OCYLLeCTBANAETCA
obparHas CBA3b C KOHTPONNEPOM BNpbiCka U TOYHAA
NOACTPOMKa peXuMoB paboTbl ABUratens Nog TekyLyo
CUTyauuio ¢ AOCTUXEHUEM MakKCMManbHOW 3KOHOMUM
TONMMBA U MUHUMU3ALUMEN BpedHbIX BbIOPOCOB.

Hcrions3oBaHne cucteMsl peumpKynaymm

oTpaboTaBLLNX ra30B

B ocHoBe cuctembl peunpkynaumMmM otpaboTaslimnx
rasoB (B MHOMapkax Tak HasbiBaembii EGR — Exhaust
Gas Recirculation), 3anoXeH npMHUMN NOHWXEHUS TeMm-
Nepartypbl B UMNMHAPE HA peXumax cpedHuX Harpysok.
370 3HAUMTENbHO CHUXXAET NHTEHCMBHOCTL 06 pasoBaHma
okcugoB azota (NO) B Bbixnone. B coBpemeHHbIX aBTo
EGR, kak npaBuno, ucnonbayerca B koméuHauymm ¢ CHB
€ oBparHol CBA3bIO;

*KoahgpurumeHT n3bbiTka Bo3ayxa — ). XapakTepu3yeT HACKONLKO pearibHas TONIUBO-BO3AYLLIHAS CMECh OT/IMHAETCs OT OnTh-
masneHou (14,7:1). Ecrm coctas cmecu — 14,7:1, TO X =1 1 CMECb onTUMansHa, ecrm i < 1, 3Ha4uT Bo3ayxa HE4OCTATOYHO M CMECH
oboratuyeHHas, ecim h > 1, 3Ha4UT HaMLO U36bITOK BO3Ayxa n cmecs 6eaHas. [paguvky npuseneHHsie Ha puc. 1, 2 HarnagHo
WIIOCTPAPYIOT 3@BUCUMOCTL OCHOBHLIX NAapameTpos Asurarens mn kommdectsa ssiopocos CO, CH, NO, O, or koaghpuumerTa

n30bITKa BO3gyxa i.



Heittpanusaymst TOKCu4HbIX KOMIIOHEHTOB BbIXJIONA

Ona HeATpanM3aunmn TOKCUHYHBIX KOMIMOHEHTOB Bhbi-
Xnona, NUCronNb3ylTCA TEPMUHECKUIA, OKUCITUTENBbHBIA 1
BOCCTaAHOBUTENbHbIN NpoLieccl. o cyTn, nponcxoaut no-
XUraHue BbIXSTONHbIX ra308 B BbICOKOTEMMEPATYPHOM Iny-
wm1rene B NpUCYTCTBUM Katanuaaropa n3 6naropogHbIx
meTannoB. Npu 3TOM TOKCUYHBIE KOMNOHeHTLI CO 1 CH
BbIroparoT, a na spegrbix NO n CO BoccTaHaBNUBAOTCH
6e3epepHble N2 1 CO,,. 3701 cnocob Hanbonee pacnpo-
cTpaHeH B corpeMeHHbix CHB 1 peannsosan B KOMGUHK-
pOBaHHBIX KaTanUTUYeCKNX rasoHenTpannsartopax (KIM).
Daxnas CHB pa6oTaeT Tonkko COBMECTHO ¢ J13, Tak Kak
rnasHbIM yCNOBMEM MPaBUNbHOIO (DYHKLUMOHMPOBaHUSA
KIH siBnsetca cTporoe noppepXxadne koadduumeHTa
n36biTka BO3AyXa «A» B 3afjaHHbIX Npegenax.

3aBepLuan TEOPETUHECKYIO HacCTb CTaTbW, OTMETUM,
410 CHB kak BbICOKOTEXHONOrN4HOE YCTPOMCTBO Tpe-
6yeT COOTBETCTBYIOWEro nogxona B akcnnyaTaummn u
o6CNy>XUBaHUN.

lNpasuna akcnnyaraynn CHB

3ameyanuna No akcnnyataumn asromobunein ¢ CHB
cnefyowme.

* HenuilHe HaroMHWUTb, YTO OCHOBHOW MPUYNHON
BbIxoa M3 CTpos komnoHeHToB CHB ABnseTcsa npume-
HeHWne STMNMpoBaHHOro 6eHamHa. CogepXallmMincs B Hem
TETPA3TUNCBUHEL, MOMEHTANLHO «oTpaBnaeT» J13 n 6nok
KHI, pe3ko cHwkaeT ahheKTUBHOCTL NX paboThl;

* Mpw akcnnyarauum HeumcnpasHoro geurartens CHB
MOXeT BbIATU U3 CTPOA U3-3a TENMOBbIX HANPAXEHUN
(Harpes Bebiwwe 970°C), KOTOPLIM OHa NoABEpPraeTcs npu
OKMCNEHUN n3BbITKA YrNeBOAOPOAOR (NepeoctoralleHHas
TBC, HarnpyMep, nMpy HEUCNPaBHOM perynaTope AaBneHust
Tornnuea). Npu 3ToM NNaBUTCA 1 paspyLLaeTCcs kaTanuTun-
yeckasn nneHka kepammuyeckux 6nokos CHB, paspyLuas n
3aKYNOPUBAs BbIMYCKHYK CUCTEMY,

e He 3anyckante gBurartens MeToaoM GYKCUPOBKY;

* ecnu npu paboTte ABuraTens HabNIOOAKTCA NPo-
NYCKWU 3aXUraHusa, He 3KCMNyaTrupymnTe asTomMobunb A0
yCTpaHeHUs1 HeUCrpaBHOCTU.

* npuunHON BbIxopa m3 cTpos CHB moxeT 6biTh
MPUMEHEHNE CUNMKOHOBBIX NMPOKAAN0K U FepMETUKOB NMpu
MOHTaxe petanel pgeurarens (0COGEHHO 3TO KacaeTcs
CUCTeMbI BNycKa);

* npuMeHeHUe HepekoMeHOOBaHHbIX TMNOB MOTOP-
HbIX Macen (1 NPUCafokK K HAM) C MOBbLILLEHHLIM COoAepXa-
HUeMm cepbl U ¢pocopa. Takoe MacnNo TaKxKe «oTpaBUT»
KOoMMoHeHTbl CHB.

AVATHOCTUKA HEUCTIPABHOCTEW CHB

Komnnektauma CHB B geiicTeytonx npoektax BA3
npegcraBneHa B Taénuue 1.

Bonbwias yacte (10 w3z 17) U3 nNpeacTaBneHHbIX B
Tabnuue NpoeKToB MOCTPOEHbI NO KNACCU4ECKOW Cxeme
CHB ¢ KOMO6MHUPOBaHHBLIM KATaNUTUHECKUM ra30HenTpa-
nu3aTtopom u ogHum J13 B Lenn obpartHoin ceasu ICV
{cm. cxemy BOSHCMP7.0 Ha puc. 3 BbineneHo NOOKMo-
yeHune anemeHToB CHB). OcTanbHble MPoeKThl MOCTPOEHEI
NOA, BbINONHEHNE CTapbiX pOCCUIACKUX HOPM TOKCUHHOCTI
R-83, Ha ocHoBe aBTOMaTH4eckon SCYM ¢ mporpammHONn
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- Ae — 3KOHOMKYECKui cocTas TB-cmecun

:I 30HA NOCTOAHCTBA KpyTALLEero momeHtTa M

Puc. 1. 3aBucmMoCTs OCHOBHbIX NapameTpos asurarenst ot
KoaghpuumeHTa n3bbiTka Bosgyxa h

Puc. 2. 3aBrcyMOCTb KOMHYECTBA BbIBPOCOB OT KO3(hehuLin-
€HTa M36bITka BO3ayxa A

ONTUMM3aLMEN TOKCUHHBIX BbIGPOCOB U PYYHOW perynu-
poBkow ypoBHs CO. KoHctpykuna BA3-osckorn CHB ¢
opHum J13 n KHIC npegcTtaBneHa Ha puc. 4.

KI'H asromo6uneri BA3

BA3oBckuiA KI'H — 370 3-X KOMNOHEHTHbLIA KaTanm-
TUHECKUA HeMTpanu3aTop. KOHCTPYKTUBHO OH COCTOUT
M3 OBYX NOCNeAoBaTeNbHO COeANHEHHLIX HemTpanu-
3aTOpPOB — BOCCTAHOBUTENBHOIO W OKUCAUTENbHOIO. B
060MX CNy4daax karann3aTopoMm sIBNAKTCA TOHKMEe nna-
TUHO-POJNEBbIE NNEHKW, HAHECEeHHbIe Ha BHYTPEHHIO
MOBEPXHOCTb COTOBOM KepaMukn. COTbI HYXXHbI AR TOro,
4TO6b! YBENMUNTL NNOLLAAL KOHTAKTA BbIXTOMHbIX FA30B
€ NOBepxXHOCTLI. MNMpNHUMMIMaANEHOro OTANYNA MeXay
pasHbiMn Moaudpmkaumamum KI'H Her, pasHuua nulb B
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Puc. 3. Cxema 3CYL] BOSHCMP7.0

reomeTpun — Ans yCTaHOBKM Ha Bce Ky3osa BA3. Heob-
XOANMOCTb B NPOBEPKe COCTOAHUA KaTannaaTopa BO3HN-
KaeT Npu cnegyowmx cuMntTomax. «TynocTb» MallnHbI
nocfne AOCTYKEHUSA HeKOTOPOW CKOPOCTW, MpUYeM npo-
rpeccupyoLliasn B CTOPOHY YMEHbLLEHNA STOW CKOPOCTH.
HeBO3MOXHOCTb JOCTVXKEHUS CKOPOCTH, KOTOpas paHee
ONna faHHoro asTomo6mna 6bina 4OocTynHa (T.e. MallvHa
He pasBuBaeT CKopocTs 150 kM/4, noTtom 130 KM/H 1 1.4).
OpHa 13 NpoBEpPOK 3aKN04aeTCa B CHATUM Karanuaaropa,
BU3yanbHOM OCMOTpE Ha «MNPOCBET» U OLUEHKN CTENeHn
«3ab6uTOCTU». Paamep coT B kaTanuMaaTopax coctaBnser
npumepHo 1,5 x 1,5 mm npu gnnne 100 mm 1 6onee.
Mpw Bbixoge KIM'H u3 ctpos BO3MOXHBI cnegytowme

BapuaHTbl:
XMMUYecKoe oTpasneHue ( TeTpasTUNCBUHLIOM, CO-
eauHeHuamm dbocdpopa, Kpemnmna) KIMH, a ckopee Bcero n
N3, BbIX0OAAT U3 CTPOA, ABUraTeNs NPy 3TOM YBENMYMBaeT
pacxog Tonn1aa, NPy BCKPbITUN KaTanuTnyeckas nneHka
MMEEeT CUNbHbIN TEMHbLIA HaneT;
Tepmudeckoe paspyerre KIM'H, npym atom nnasurcs
1 paspyLlaeTcs KatanuTm4eckas nneHKa, YacTM4Ho v non-
HOCTbIO 3aKyNnopMBas BbINYCKHY0 cnctemy. [surartens npu
3TOM «33[bIXaeTCH», XONOCTON X084 MOXET OTCYTCTBOBRATD,
MOLLIHOCTb CHUKAETCH 3HAYUTENBHO — MOTOP «HE TAHET»;

* Y4acTU4YHOE UM NOAHOE 3acopeHne NpPoayKTamum
paboThl «yéutoro» asurartena. KMH nonpocty rosops,

MOHTaXHbIA 610K

3ralk pene MydhTbl
PITB] komnpeccopa

Puc. 4. KoHctpykums CHB ¢ ogrHum J13 u KHI™.
1 — nambpa 3oHg, 2 — KepaMmuHeckuii anemMeHT KM,
3 — 6510k KIH, 4 — pesonarop, 5 — npuemMHas Tpyéa

3abumBaeTcs caxen U Macnom, # Kak B NpefbiayLiem
cnyyae «AywuT» ABUratens (yXyawaeTtcs BEHTURALMA
unnmuapos). 06 addekTneHocTM padoTel KI'H no npa-
MOMY Ha3Ha4YeHWI0 roBOPUTL He NpPUXoAUTCH. BHewwHuiA
BuA BckpbiToro KMH ¢ onncaHHsiMM nponemamun npeg-
cTaBneH COOTBETCTBEHHO Ha puc. 5.

Bes3ycnosHO, 0 NpaBUNbLHOW ANArHOCTUKE COCTOAHNA
KI'H MOXHO roBopuTb, TONbKO y6eamslimce B pabo-
TOCMOCOBHOCTN BCEX CUCTEM ABUrarens — TOMNAMBHOW,
3aXMUranusa, MexaHM4eckon 4acTn U BCeX KOMNOHEHTOB
ACVYO. A pna rpamoTHOro NpPoBeaeHNA ANarHoCcThKN (6e3
AEMOHTaXa C aBToMOOUNSA) HEOBXOANUM KakK MUHUMYM
TOYHbIA NPUOOP — YETbIPEXKOMMNOHEHTHbLIN rasoaHanu-



Puc. 5. Brewnmii Bug Bekpeitoro KIMH ¢ onncaHHbiMy HeNCrpasHOCTSMN

Puc. 6. \-30HA

3arop. foroMy npu BO3HUKHOBEHUN ONUCAHHLIX CUMIT-
TOMOB B NOBEEHNN aBTOMOOBUNSA XeNaTenbHO NPOoBECTH
yrny6nenHyo gnardoctnky CHB B ycnoBusAx xopoLwio
OCHAaLL@HHOM CTaHLUMWU TeXHUYECKOro O6CnyXmBaHus, a
yXe 3ateM, Aadbl COKOHOMUTL «KPOBHbIE», MOXHO Ha OC-
HOBE MOCTaBMEHHOro AMarHo3a «py4Hyr» 4acTb paboTh
MNPOBECTU CAMOCTOATENbLHO.

nasHbI n3MepUuTenbHbIY anemeHT CHB — J13

naBHbIA naMepuTensHuin anemendt CHB — N3,
KOHCTPYKTMBHO MOXET ObiTb BbIMOMHEH B OAHO-, ABYX-,
Tpex- U 4eTbipexnpoBOAHOM McronHeHun. OcobeHHoCTI
MCMONHEHUA OMPEAeNAOTCA HANMNYMEM UMK OTCYTCTBUEM
rogorpeBa U cnocobom MogkNyeHus «maccbi» J13 k
ObY. Ha puc. 6 n puc. 7 nokasaHa KOHCTpyKLMs U chpar-
MEHTbI CXeM MOAKIIoUEHUs pasnnuHbIx J13.

Ha BA3 npumeHsieTcsa 4-x nposogHeii J13 B ncnon-
HeHusix GM mnn BOSCH, B 3aBucumMocTn ot tnna 3bY
{cm. Tabn.1). daTunkn He B3aMMo3ameHsiemMbl, a HeBepHas
yCTaHOBKa MPUBOQUT K BO3HUKHOBEHWIO AWArHOCTUHECKO-
ro koga owmbkm (AKO) «P0130» («13» ona GM). Boobiye
camogunardocTuka N3 g 3CY BA3 oprannsoBaHa o4eHb
rpaMoTHO, WU MpU HanMunn Moboro OMarHOCTUHECKOro
060pyNOBaHMA NO3BONSIET OBOMBHO TOHHO «BbIYUCIUTL>

Tabrmya. 2. [lnarHoCcTnseckne Kogpbt oLLMGOK AN pazsiniHbix I6Y

NarHOCTUYECKUIA Kop, OLUMGKKU/ Bosch MP7. Bosch MP7. fiHBapb 5 n Bosch
A T™n 3BY " Euro i ° sEuro i ° M7..9.7 Espo-l M1.5.‘1)l ana Euro it GM
13
HesepHbiticurnan AK *
P0130
HesepHbiticurHan [OK 1 + M M
PO131
Huskuit yposeHb curHana AK 1 + + +
P0132
Bbicokui ypoBeHb curHana K 1 M M * +
P0133
Mennentbiit otknuk OK 1 +
P0134
OteyTeTare eurnana K 1 + + + *
P0135
HeucnpasHocTb Harpesartens AK 1 + +
P0136
3amblkaHue Ha 3emnio [1K 2* +
P0137
Huakuit ypoBenb curnana AK 2 M
P0138
Bbicokuit ypoeeHb curHana K 2 +
P0140
O6pbiB [IK 2 *
PO141
HewcnpasHocTb HarpeBatens [K 2 +

*Konctpykums CHB (8 3CY[] noa Hopmeil TokeusHocty EURO Ill) skmoyaet gea J13, ycranosneHHbix o v nocne KMH. 36Y
cpaBHUBas noKasaHusa faT4nKoB, BHOCUT COOTBETCTBYIOLLINE KOPPEKTUBLI B PabOTY NPorpammbl «\-perynpoBamus». gpektvs-
HocTb CHB B Takoli cxeme 3HaYUTENbHO MOBbILLIAETCS. KOMUeCTBO TOKCHYHBIX KOMITOHEHTOB Ha Bbixofe KI'H ymetbliaercs no
cpaBHeHWIO ¢ KOHUEHTpaywert Ha sxope KI'H (CO Ha 7%, CH Ha 15%, NO Ha 20%).
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Puc. 8. Mpumepras ocymnnorpamma HevcrpasHoro J13

xapaktep oTkasa. B tabnuue 2 nokasaHbl BO3MOXHbIE
AnarHocTnyeckme kogel OWNMBOK oNA pasnnyHbix 3BY.

CamocroarensHasa anarHoctuka J13

CamocTtosiTenbHan guarHocTuka J13 Bo3mMoxHa 6e3
cneunanbHoOro 060pynoBaHNA, NpaBAa «Ha KONEHKe» ero
He npoBepuLLb — NOHaAACOtMTCA ocuymnnorpad (4acrorta
cuUrHana Hu3kas, NoaTomy Ana yno6CcTea Ny4iie NCnonb-
30BaTk UndpoBot Npubop ¢ namaATbio). C ero NOMOoLLbIO
HeobxoauMo NOCMOTPEeTb OCLUMNNOrpaMMy U3MeHeHns
curHana Ha eoeixoge J13. C Toukn 3peHus guarHocTu-
KW Hanbonee MHTepecHbl NOPOroBbleé YPOBHU CUTHA-
NOB BbICOKOrO U HU3KOFO HaNpPsiXeHUs (CO BpemeHem,
NpW BbIXOL4E AaTyvka U3 CTPOA, CUrHan HU3KOro ypoB-
HA noBbiaeTca (6onee 0,2 B — KpUTU4HoOe 3Have-
HKWe), a CUrHan BbICOKOrO YpOBHA — CHUXAeTCA (MeHee
0,8 B — kpUTU4HOE 3HA4YEeHNe), a TaKXe CKOPOoCTb N3me-
HeHUs (PPOHTa NEepexYeHNA AaTynka U3 HU3KOro B
BbICOKWIA ypoBeHb. Ecnn aonnutensHOCTb 3Toro hpoHTa
npesbiwiaeT 300 mMc, HEO6XOAUMO NOArOTOBUTLCA K
npegcroawen samere J13. NMpumepHan ocunnnorpamma
«ymuparoero» J13 (3amMeTHO 3aHMXEH BEPXHNI YPOBEHb
curHana) npusegeHa Ha puc. 8 (ueHa geneHua wkanbl
T-2c, wkanbl V-0,5B).

3ameHna komnoHeHros CHB

Tenepb 4TO Kacaercsa 3amMeHbl koMnoHeHtoB CHB.
BesycnosHo, npaBuncHo MeHate J13 n KIH Ha kara-
NOXHbie (cM. Tabn.t), B TakoM cny4yae rapaHTua pado-

T(c)

Tabnunya 3. Bapuarts! 3ameHsi J13 4ns nHoMapok

Mapka a/m nsurarennb Bapwuantb J13
BOSCH 0 258 005 133
Mazda FE.FS, KL | BOSCH 0 258 005 132
BOSCH 0 25 8 003°383
Mitsubishi 4G62, 4G63, |BOSCH 0 25 8 003 075
u 4G92, 4G93  |BOSCH 0 258 001 025
AFS79
BOSCH 0 258 005 133
Aud ABT, ABC BOSCH 0 258 005 132
BOSCH 0 258 003 075
Volkswagen | 0% 2E 94 180sCH 0 258 005 133
BOSCH 0 258 005 132
BOSCH 0 258 003 021
BOSCH 0 258 005 133
Opel 20NE, 20 SEH | pyacH 0 258 005 132
BOSCH 0 258 003 075

TOCNOCOBHOCTN CMUCTeMbl nocne 3amedbl 6yaet 100%.
OtpenbHasa ncTopus ansa «cHacTNMBbIX obnaaarenemn nHo-
Mapok» — No (OUHAHCOBLIM COOBPaAXEHUAM He Bcerga
BbIFOAHO uCkaTb OpUriHanbHble (katanoXxHbie) fgetanm,
[ONYCTUMO 3aMeHUTb OpUIrnHan Ha UMeLLMIACA B Hann-
4nuKn Unn onee fewiesbin. BO3MOXHbIE BapnaHTb! Takown
3aMeHbl, NO Marepuanam UHTEepHEeT-CalkTOB NpPakTUKOB
ONarHoCTUKN U peMoHTa npeacTasneHsl B Tabnuue 3.

lpogormxenne cnegyer.



YCTPOUCTBO AJ19 NPOBEPKU UK-TYJIbTOB
AUNCTAHUUOHHOTIO YINPABJIEHUA

F'puropum 'cunuer (Mockea)

Mb1 oTKpbiBa©eM HOBYIO py6pUKY HalLlero XypHa-
n1a, NocBsALEHHYI0 pa3paborkam KkomnaHum «Macrep
Kur», KkoTopass nponu3soanT 351eKTPOHHbIe Habopbl
U Moflynu ANl caMOCTOSITeNILHOro U3rorosnexHus. B
neppo#i crarbe pacckaabiBaercs o6 ycrposicree gns
nposepkyu UK-nynsroB AUCTaHUMOHHOI O ynpasieHus.
YerposicTeo okaxeTr He3aMeHUMYI0 NOMOLb B PEMOH-
Te u HacTpoiike ucroqHukos UK-curnana (UK-nynsrsl,
VK npuemonepegariuku u np.). [pubop umeer cee-
TOBYIO M 3BYKOBYIO UHAMKauno Hamwyiua NK-mogy-
JIMPOBaHHOro NpuHUMaemMoro curHana. He6onswune
pasmMepsi, BbICOKME 3KCNyaTalyMoHHble xapaKre-
PUCTUKN, (OYHKLUMOHANLHOCTb, HAHEXHOCTb, HU3Kas
CTOUMOCTb, NPOCTOTA B U3rOTOB/IEHUN W HACTPOMKE
Aenarr 31o YCTpoKuCcTBO KpakiHe NpuBIIeKaresibHbIM
ANst CaMoCTOATEeNbHOI 0 n3roroBnernusa. Cobpars ero
MOoXkHO U3 Habopa «Mactep Kur» NM8033.

YHacTo B pEMOHTHON NMpakTuke NpuxoamTca UMeTh Aeno
€ UCTOYHMKAMKN CUrHANOB yrnpaBneHnsa, paéoTaioLmmmn B
WHhbpakpacHoOM grarnasoHe, K KOTOpbIM OTHOCATCSA MyNbThl
1Y 6bITOBOM MNN NPOMBILLNEHHON TEXHWKW, YCTPOUCTBA
nepepaqn/o6meHa gaHHEIMWU U HEKOTOPbIEe Opyrie npu-
6opel.

Mpu nouncke HencnpaBHOCTU B TakUX yCTPOMCTBAX
Heo6X0AMMO OrpefenaTh Hanu4Me U Xxapakrep Usnyya-
emMoro nHdpakpacHoro curHana. Coenats 370 He BCerpa
MpOCTO, OCOBEHHO eCcnn Mof PYKOW HeT HeoBXoouMoro
060pyoBaHKA NN CMELMAaNTbLHOIO MPUeMHUKA.

NoaTtomy, o4eHs yao6HO B CBOE nabopaTopun UMeTh
HebonbLWoe aBTOHOMHOE yCTPOMCTBO-TecTep, MO3BO-

Tabnunya 1. TexHuueckmne xapakTepncTnkmy

Hanps»kenue nuranus, B 9
Tok noTpebneHus (pexiMm oxupanns), MA 10
Tok noTpebneHus {pexum nHgukKaumm), mA 25
Paamepbl neqarHol nnarvbi, Mm 50x43

naouee pernctpuposate NK-curHanst u cyonte 06 nx
xapakrepe, x0T 6bl B MepBOM MpUBNNXeHUN.
Pa3pa6oTtanHbin ovpmon «Macrep Kut» npuéop go-
CTyMeH ans MOBTOpPEHUS faxe HaunHalowmnm pagmonodu-
Tenem. MNprnbop nMeeT CBETOBYIO 1 3BYKOBYIO MHOVKALNIO
Hanuuma NK-mogynupoeanHoOro curHana, Hebonbline
rabaputbl U Manbivi TOK MoTpednenns. TexHnieckne xa-
pPaKTepUCTUKK YCTPOMCTBA NpefAcTaBneHbl B Tabnuue 1.

ONMUCAHUE PABOTbI

MpuHUKMNManbHan SNeKTpU4HecKas cxema yCTponcTea
rnokasaHa Ha puc.i, nepeueHb aNeMEHTOB NpUBELeH B
Tabnuuye 2.

YCTPOMCTBO COCTOUT U3 ABYX KOHCTPYKTUBHO 06bean-
HeHHbIX 6N0KOB — 6noka geTekTopa NK-curHana n 6noka
reHepaTopa 3ByKOBOW 4actoThl.

Bnok petekTopa coctout ua ¢pororpanancTopa Vil un
ycunutena Ha Tpaxdsunctopax VT2, VT3 BKAOHeHHbIX M0
cxeme [apnuurtoHa (KoadhmumeHTt yecunerHnsa kackagpa
no Toky — 6onee 500). KonpgeHcatop C1 cdomneTpyeT nocTo-
SIHHYIO COCTaBNAIOLLYIO, MO3TOMY YCTPONCTBO pearnpyet
TONBKO Ha NMepemMeHHyI0 COCTaBNAIoLLYIO curHana. [inon
VD1 HyXeH Ans paspsga koHgeHcaTtopa C1. lMoactpo-
e4yHbiM peancTtopoM R1 perynupyetca BxogHas 4yBCTBU-
TensHOCThL nMpubopa. Ceerognog HL1 negmumpyeT Hanu-
yune npuHaToro MK-nakera Ot NCTOHHNKA U3NYHEHUA.

Bnok HY-renepatopa noctpoex Ha 6as3e Tanmepa
NES55 1 HacTpoeH Ha 4acToTy rerepaunm nopspgka 1,5 kly
(R9, R10, C3 — yacToTrosagaroiume anemeHtol). leHepupy-
€MbIfl CUrHan NOJAeTCs Ha KIMKYEBOM yCuUnurenb HA3KOM
yactotsl (VT5) 1 fanee Ha 3BYKOM3MYYaloLLyO FONOBKY
BF1. Tpanaucrop VT4 sanyckaet HY-reHeparop npu Ha-
NNYUKN NPUHATONO OT UCTOHHUKA VK-makeTa ynpasnenHms.
Ha anemerTax R11, C5 BbinonHeH ounbTp NUTaHua.

Ceetogmnon HL2 nHguumpyet patoty yCcTponcTBa.
Oviop VD2 3aiumiijaeT cxemy OT NepenonioCOBKU MUTaHUA.
Mepekniouarens SW1 npegHasHadeH ana BkNOHEHUs U
BbIKNIOYEHUA npn6opa. Hanpsxexue nutaHma nogaeTcs
Ha KOHTaKTsl X1({+) n X2(-).

R11 W1 VD2
O K e
Ijks []Ra IjRQ , s R14f]R15
4
7
2K v v R12 |BF1 |HL2
re| [Jrio| om \VZJ
C1 R3 [ 4
Rr1 |— VT4 2 =-cs
VT3 ‘t 1 VTS =—c7
R2 :l:cz vo1 | |re R7 :l:cs Tca R13
x2
- GND

Puc. 1. Cxema afleKTpmnqecKas npuHUunmnaibHas



Tabnuya 2. lNepeyeHs 3NeMeHTOB

HanmeHo-

Nos3unyun BaHMe MpumeyaHue Kon.

BF1 HCM1212A |Kancronk 3 1
3BYKOW3SYHHOLLUIA

C1 0,47 vk®  |O603Ha4eHue 474 1

(0] 220 mk® |O603HaueHVe 221 1

C3,C4 0,01 Mk® |O603Ha4eHue 103 2

C5, C6 0,1 vk® |O6ozHa4deHne 104 2

C7 220 mkd/16 B[ 2K8Bmm MAX 1
NMC Tarimepa,

DA1 NE555 kopnyc DIP-8 1

HL1 LED 3mm RED 1

HL2 LED 3mm GRN 1
MNopcTpoeyHbiti

R1 47 kOwm (RESTRIM) 1

R2, R5, 2 kOM KpaCHbll/l, YEPHbIA, 3

R15 KPacHbI

R3 1 KOM KOpMHH?BbIVI, YEpPHbIH, 1
KpacHbliA

R4, R6, RY 10 KOM KoquHeBva, YepHbIA, 3
OpaHXeBbin

R3, R12 1.2 kKOm KOpMHH?BbIVI, KpacHbli, 2
KpacHbIv

R8 2 KOM KpacHbin, |§paCHbu7|, 1
OpaH>XeBbIi

R10 47 KOM XenTbin, QEMOHQTOBbIVI, 1
OpaHXeBbil

R11 100 Om KoquHeBblgl, Yyeprbil, 1
KOPUYHEBbIIA

R13 620 OM CuHui, KpaSHbIVI, 1
KOPUYHEBbIV

R14 10 OM Kopmquesbuh, YepHbI, 1
YepHbit

SWA1 ﬂepexmouevnenb 3 1
OBWKKOBbIW Yrnoeomn

VD1 1N4148 |gvog 1

vD2 1N4007 |[Owop cvnoBoi 1

VT1 L32-P3C |®ororpaHauncTop XX3Mm 1
TpanaucTop,

VT2 VTS5 BC548 kopnyc TO-92 4
PazbeM KnemmMHbI 1
[BOVHOM
Pazbem nuTaHus, Tun 1
«KopyHﬂ»
Kopnyc BOX-M22 1

KOHCTPYKLUNA

BreLwHWiA BU yCTPOMCTBA NOKas3aH Ha puc. 2, nevyarHas
nnara —Ha puc. 3, pacronoXxeHue aneMeHToB — Ha puc. 4.

KOHCTPYKTUBHO NpUBOP BLIMONHEH Ha NeYaTHON nnarte
13 (honbLrMpoBaHHOro CTeknoTekcTonuTa. KoHCTpykuma
npenycmaTpuBaeT yCTaHoBKY MNatkl B kopnyc BOX-M22,
ANA 4ero npegycMoTpeHbl MOHTaXHLIE OTBEpPCTUA Mog

BUHTHI 2,5 MM 110 KpasiM nnarbi.

Lnsa yno6cTea NOOKNIOHEHWUA NMATAKOLENO HATMPAXKEHUA
Ha nnare rnpegycMoTpeHbl Nocafo4dHbie MecTa nog LWThi-

peBble KOHTaKTbt NN KNeMMHble BUHTOBBIC 3a)KNMbI.

—

Puc. 2. BHeLuHwii Bug ycTporicTsa

Puc. 4. Pacrionoxerue aneMeHTOB Ha ne4aTHovi nnare

B koprnyce Heo6x0OMMO CaMOCTOATENBHO BLINMUNNUTL
orBepcTUe rnog nepeknodatens SW1 n npocsepnutb
otBepcTust XK3 MM nog, anemenTot VT1 mn HL1, HL2.

3AKJNMKOYEHUE

®dupma «MacTtep Kur» nogrotoeuna Haéop NM8033
COCTOSILLNIA U3 MEe4aTHOM NMNaTbi, BCEX HEOOXOAMMbIX KOM-
MOHEHTOB, PYKOBOACTBA MO CO0pKE U HACTPOMKe.

Bces npoaykums «Mactep Knt» npefacrasneHa Ha cai-
Te www.masterkit.ru. Nocerure Haw WEB-caliT, roe Bl
HanpeTe ana ce6s MHOro HOBOIO M MHTEPECHOrO.



YYUMCA NAATbL NPABUJIBHO

Anppei Janunos (Mocksa)

C aTroro Homepa Mbl Ha4uHaeM ny6IMKOBaTh CEPUIO
CcTare, rae OnucbIBaloTCs COBPEMEHHbBIE TEXHOJIOr UM
6©CKOHTAKTHOU M KOHTAKTHOU Naiky INE€KTPOHHBIX
KOMITOHEHTOB, pagnogeraneii u yCTaHOBOYHbIX N3-
Aenuni. Ocoboe BHUMaHMe yaeneHo rnpuMeHeHunIo
HOBeMLWNX NasiNbHLIX CTaHUMM U TeXHONOrn4yecKou
OCHAacTKu, 4TO NMO3BOJIAET CyLLEeCTBEHHO MOBLICUTH
HaAeXHOCTb MOYy4aeMbIX COEQNHEHNA N YMEHbLUINTD
4UC10 OTKA30B O60PYROBAHUS.

Ymeem Ny Mbl naaTb? Ha nepsbiti B3rnaa, BONpoc He-
YMECTHbIN. Kaxabii yBaXxatoLwmin ce6a paanoMOHTaKHUK
nnn paboTHVK cepBuca rnonaraet, 4To ymeeT obpallartsbes
C NasanbLHUKOM UAn NasanbHon ctadumen. OgHaKo TeXHo-
nornm CTpEMUTENBLHO Pa3BUBAIOTCA, NOABMAAOTCA HOBbIE
Kopryca aneKTPOHHbLIX KOMMOHEHTOB 1 MaTepuansl, Bce
XecTye ctaHoBaTcA TpebosaHua K pexumy nankv CBUC
N 31EMEHTOB ANS MOBEPXHOCTHOro MoHTaxa (SMD).
BykBanbHO Ha rnasax «yMHetT» NasfbHbie CTaHumu,
paboTtaloLine noa yrnpasneHUeM CneumnanmavpoBaHHbIX
KOMMbIOTEPHbIX Mporpamm. O6bI4HBIA PYYHOW NasbHUK
ocHallaeTca TepmoaaTYMKoM, pacnonoXeHHbIM B UHAYK-
LUMOHHOM HarpesaTefibHOM aneMeHTe; MUKponpoLeccop,
yrnpaensawLwmn npeodbpasosarTenemM nuTaHus, hopmupyet
TeNnnNoBoOn NPohUrb HarpeBa 30HbI KOHTaKTa C TOYHOCTLIO
[0 rpagyca. 310 — peanbHOCTh. U ecnu mMbl He Hay4YMMcs
npaBumbLHO NPUMEHATL Takoe o6opyaoBaHue, TO HE CMO-
XeM OTPeEMOHTUPOBATL Aaxe KuTanckuin DVD-npovrpbi-
Bartenb, He roBopsa 06 y3nax nepcoHarnbHbIX KOMMboTe-
POB, OPrTeXHNKe Unu MoBunnbHbIX TenedoHax.

Manka — 310 MeTannypruyeckui npouecc coeanHe-
HUA OBYX MEeTannn4eckux noBepxXHOCTEN Npy noMoLlu
cneumansHOro cnnasa (Mpunos), KOTOpLIN HarpeBaeTcs
BbILLE TOYKW CBOEro MnaBneHns N HWxXe TOYKW nna.-
NeHna coeanHAeMbIX MeTannos. B pesyneraTe namnku
ONOBAHHO-CBUHL,OBbLIM Npunoem o6pasyrdTca CBA3N,
06y CnoBnEHHbIE MHTEPMETANNNYECKUMU COeQNHEHUAMN
(HeoBpaTUMbIA XMMnYecKui npouecc) unu anddyaven/
abcopbuven (thusnyecku npouecc). UHTepmetannu-
YecKne coeanHeHns Meau u onoBa (ABOWHbLIE CUCTEMbI
Cu3Sn v CubSn5) hopmupytoTca B BUAE PacronoXeHHbIX
CNOAMM KPUCTaNNNYECKUX 3ePEH, Pa3Mep KOTOPbIX ornpe-
JenaeTca ANUTENbHOCTHIO U MHTEHCUBHOCTbLIO TEMNOBOro
B3avmoaencTeuna. MNpeBbilLeHVe BPEMEHN HArPeBa CBepX
OMTUManbHOro NPUBOAUT K YPE3MEPHOMY POCTY 3epeH
N TOMWMHbI UHTEPMETANIUYECKOrO Cnos, YTO CHYbKaeT
AONrOBPEMEHHYIO HAAEXHOCTL COEAUHEHWS.

XoTa nonaratoT, 4TO UEMOCTHOCTbL NasHOro coeau-
HEHWs 3aBNCUT TONbKC OT TEMNSIOBOrO npouecca, MeTarn-
nypru4eckue peakumn rnponucxodsaTt v Npu KOMHaTHON
TemMneparype: UHTepMeTannuyeckme crnov NpoaomxanoT
pactu, a 3epHa — yKpynHatbesa. CnepoBartencHo, koraa
KOMMNEKTYIoLLME UNK NeYaTHbie NNaThi NpeaBapuTenbHO
06nyXeHbl, nocnenyoLLee ANUTENbHOE NN HeHaaNexa-
Liee XxpaHeHune NpuBoaUT K POCTY CINOEB, YTO HEraTUBHO

BIMAET Ha CrMOCOBHOCTL AeTanei K navike. CBUHUOBOE
NOKPLITUE U NacCUBUPOBAHWE MEOHbIX NMOWAnoK CHY-
Maet 3Ty npobnemy.

B npouecce nainkv O0MKeEH VUCNonbL3oBaThCa noc,
KOTOPbIR CNOCOBCTBYET yAANEHUIO 3arpas3HeHiA U onTu-
ManbHOMY pacTekaHwto Npunos, NPenaTcTeyeT o6paso-
BaHWUIO HEMNPOBOARLLMX OKUCMOB, NPeaoxpaHaeT nosep-
XHOCTU OT NMEPEOKUCTEHNS 1 obner4yaeT MoneKynapHoe
B3aumoaencTaue npu o6pasosaHun UHTepMeTannnyec-
KNX CoegUHEHMA. AKTUBHbLIA (ONHOC B BUAE rend aBnaeTcs
NyyLnm BbIBOPOM, MOCKOSbKY OH OCTAETCA B MECTE Nanku
00 KoHua npouecca, KOTopbln NpOAOHKAETCA HECKONb-
KO MWHYT. HanpotuB, Xuakuia hnioc ucnaputcs oYeHb
BbICTPO (NPUMePHO 3a 7 C.), 4TO NpuBeaeT K NOABNEHUIO
OKMWCMOB, KOTOpble MOMELLAoT NpoLeccy namku 1 noe-
NS0T Ha KayvecTBo wBa. Kpome TOro, COBPEMEHHbIR
reneBbit Prtoc Ha 0CHOBE 3OUPHBLIX CMON Ha4YMHAET ak-
TUBHO UCNAapATLCA TOMbKO Npu TeMnepatype 130...150°C
Y MPaKTUHECKN HE OCTaBNAET CeAoB, NO3TOMY Nnata He
TpebyeT 3aKMOYNTENLHON MPOMBIBKW.

Mpouecc nanku BkntovaeTt B ceba HarpeBaHve BbiBO-
OB KOMMOHEHTa, NNoLWanoK nevarHon nnatel U npunos
BbiLLIE TOYKV MAABNEHNA NOCeAHEro Taknm 06pasoMm, YTo-
661 pacnnas o6pas3oBan OAHOPOAHbLIN LLIOB, COEANHAOLLNIA
BbIBOAbI N KOHTaKTHbIE nnowanku. NosTopaeMocTs Npo-
yecca navkm saBucuT oT cnocoBHOCTU KOHTPONMpPoBaTh
NPUTOK TEMNSIOBOW 3HEPrnUN N HECTabUNbLHOCTL Harpesa.
Takoe ynpaBnaemoe HarpeBaHne Ha3biBaeTCa TENNOBbIM
npodunem.

Tennosoi npodne 06bIYHO BKIHOYAET 30HbI NpeaBa-
pUTENBLHOTO Harpeea, NPorpesa, OnnaeneHns (TEMMOBOro
UMNYnbCa) Y OCTbIBaHWA (M. puc.1). [Ans peMoHTa BaXHO
paspatoTarb CNOXHbIA NPONIIb, O4EHb MOXOXKNIA HA OpK-
rMHanNLHbLIA NPOKL, NCMOML30BaHHLIN B MPOLECce Npous-
BogcTea. CylecTByOT HEGONbLLIKE OTINHUA B TPeBOBaHUSAX,
06yCnoBneHHble, MaBHbIM 06pa3oM, TEM, 4TO OBLIYHO 3a-
MEHSETCA €AMHNYHBLIA KOMMOHEHT, obnagaroLmi cneuundu-
4YECKUMU TENNOBBLIMU XapaKTEPUCTUKAMU 11 CNOCOBHOCTLIO
K ramke, KOTopble MOTYT MOBNMATL Ha NPOogUnb, OAHAKO
obLupme NpUHUMNLI Narky oCTalTCa HEN3MEHHBIMMN.

B 3oHax npepgpaputenbHoOro Harpesa (preheat) Temne-
patypa KOMMOHEeHTa U NevaTHoOM Nnark! NJaBHO NoBbiLA-
eTca (co ckopocTbio 2°C/C unn MeHbLLIE) OT TEMNepaTypsbl
oKpy>XaroLen cpebl Ao npuMepHo 130°C. 3TO [OMKHO
MUHUMU3VPOBATh BOSMOXHOCThL TEMMOBOro yaapa Komro-
HEHTOB 13-3a Pa3nuynii B TeNNOeMKoCTAX. B 3o0He npeasa-
PUTENBHOrO HarpeBa Ha4YMHAETCa UCNapPEHNE HEKOTOPLIX
pacreoputenen, no6aBNeHHbIX B IMYNbLCUIO ANa ne4varu.

3oHa nporpeea (soak) noagepxueaer Temnepary-
Py KOMMOHEHTOB 1 nnaTthbl Ha ypoBHe 130°C B TeueHune
30...60 ¢, npoaomxas Npouece CyLUKW, NpeaoTepaLlatomin
BbIXO[ ra3oB 1 BO3MOXHOE pas3bpbidrmBaHne nasnbHOR
nacTbl (€CnNv TakoBas UCNonbLayeTcs). B aToi 30He Takxke
Ha4YMHaeTCA NPOLUECE yAaneHns OKUCIOB C NOBEPXHOCTEN
BbIBOAOB, KOHTAKTHbIX MAOLWLAA0K U YacTuL, MOPOLLIKOBOMO
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Puc.1. TumuHbm TennoBos npoguns

npunos Bce cMonbl wwunu BbicOKkoTeMMepaTypHble pac-
TBOPUTENM OCTAKOTCA B BUAe 3aLLMTHOrO NOKPLITUSA, 4TODL!
npeacTepaTvUTb MOBTOPHOE OKUCTIEHWE, KOTOPOE MOTSO Bbl
Nerko NpousonTH ¢ poCcToM TeMneparypsi [poliecc nepe-
namkn KOMNoHeHTa He Beerga BKMYaeT 30HY Nporpesa,
HO TeOpeTnYecKn oHa A0MXHa BbiTb

B 30He onnaenenus (reflow) Temnepatypy 66ICTpO no-
BbILLIAIOT A0 ypoBHA, Ha 20 40°C npeBbiLLIatoLLIETrO TOYKY
nnasfeHnsa npynos, KoTopas o6bl4HO HAXOAUTCA MexXay
183°C 1 188°C ana craHaapTHLIX npunoes! (npunow, He
cofepXatline CBUHLA, UMeIOT TeMnepaTypy nnaBfieHus
Ha 20 40°C Bblwe) Beblwe TOYKM NnasneHUa NpunNown
cMa4mMBaeT NoBepXHOCTU 1 hopMUpyeT MHTepMeTannu-
Yeckue coeauHeHnsa [Nna onoBAHHO-CBMHLIOBLIX NPUNoeB
MakcumarbHaa Temneparypa nnasBfieHns, Kak npasuno,
cocrasnsiet 210 230°C MakcumanbHas ckopocTb Ha-
rpeea B 3TON 30He 06bI4HO cocTaBnseT 4°C/c, a Bpems
Bblaepxkn —30 60 ¢

Bpema Boigepxku (dwell) aomxHo 6biTb gocTtarod-
HbIM, 4TO6bI BCE WBbLI AOCTUrNN 3aAaHHOW TeMMeparypbl
n chopMUpOBaNNCL UHTepMETaNTUYECKUE CUCTEMBI
CrvwkoM 6onblIoe BPeMSA BbIAEPXKU MOXET NMPUBECTU
K 136bITO4HOMY (DOPMUPOBAHUIO XPYNKWUX MHTEpMeTar-
NNYeCKUX CoedUHEHUN B Tene WwBa, YTO, BOSMOXHO,
06yCcrnoBuT ero NpexaeBpeMeHHbIA 0TKa3

OnTuMarnbHbI Tennosoi Npodunib He ABAAETCA 0au-
HaKOBbIM ANA BCEX KOMMOHeHTOB Ha npakTuke, noYtu
Kaxnaana nnarta B cbope nMeeT pasHble TENMoBbIE Napa-
MeTpbl, MOCKOMbKY pasnu4yHbie AeTany yCTaHOBIEHb! C
rnepeMeHHOM MNOTHOCTLID PasHble ydacTkun nevartHown
nnarbl TaK>xe UMEIOT 60NbLIVE OTINYUA B TEMIOEMKOCTH
OpHako HeTpydHo co3naTh Tennoson penbed v paspabo-
TaTb AnanasoH Npodunen, 4Tobbl NPUHATL BO BHUMaHWe
BCe 3TV (DaKTopbI

18n63/Pb37, T € 67% onosa v 37% ceuHLa

B 1abnuue 1, B ka4ectse npumepa, NpuBeaeHsbl
TpeboBaHuA upMebl Intel K TennoBomy NPOUIo Namnku
nnacrMaccoBblx Koprycos BGA

Mpo6neMbl, BO3HMKaIOL e B NpoLiecce peMoHTa 060-
pyOoBaHWA MOryT UMETb OTHOLLEHWE K KOMMOHEHTaM v
NX LIEHTPUPOBAHUIO (COBMELLIEHWIO), COBCTBEHHO Naike
v K nevaTHon nnate B 3Ha4YuTENbLHON Mepe CNOXHOCTh
peMoHTa OnpeaenaeTca NocTaBlieHHOW 3aaaden noa-
npaBuTb «NOAO3PUTENBbHYIO» KOHTEKTHYIO nnoilagky,
nepenastb UNWU 3aMEHUTL 3NeMeHT B 3aBucuMocTu oT
KOHCTPYKUMU U TUNa nocrneaHero (MaccyiBHbIA, aKTUBHbIN,
CO CTaHAapTHbIM UK YMeHbLLIEHHBIM LLIarOM BbIBOAOB Y
T O ) NnpUMeHSETCA COOTBETCTBYHOWee obopyaoBaHue, Ko-
TOpOEe No3BONAET BbINONHUTL Onepauuio Hagnexatmm
obpasoM

Ecnu Heo6xoanMo noanpasuTh KOHTaKTHYHO NoLlan-
Ky, cnegyeT UCNonb30Barth NasbHUK C TOHKUM HaKOHeY-
HUKOM ¥ BCTPOEHHBLIM TEPMOKOHTpOIEM 3TO No3BONAeT
YMEHbLLUUTL PUCK MPOXUraHua rnevaTHon nnatbl Takow
cnocob B 3Ha4YUTENLHOW Mepe OCHOBaH Ha MacTepcTBe
Y TOYHOCTU ABWXKEHUA paauOMOHTaXKHWKA, NMOCKOMbKY
nnaty v getany 4oBOSbHO NEerko NoBpeavuTb

Ta6nnya 1. Tennosou npoghusib nak MUKpPOCXem
pupmsi Intel B kopnycax PBGA

3oHa CpaHuLbl NnapameTpos
MpegBapuTenbHbIA 100 140°C
Harpee ckopoctb 1 3°Cle
Mporpes 120 170°C
npogonxutensHocts 120 ¢
Onnaenexvie 205 225°C (makc 220°C)
npogosrxutensHoctb 45 120 ¢
OcTbiBaHVE ckopocTtb 2 3°C/e




B npeanbHOM cnyyae, NpnMeHAeTCcA HeCKOHTaKTHas
nanka ¢ noforpeBoM nnarbi, 4T0 CHUMAaET NpobnemMsb! cTa-
TUYECKOTO ANEKTPUYECTBA U TEPMUYECKUX HAMPAXKEHWNIA.
OpHako npw nanke SMD-KOMMOHEHTOB C MESIKUM LLIArOM
BbIBOAOB (AaXe 0,5 MM) MOryT BO3HUKHYTL MpoGrnembl
C COBMELLIEHWEM, NO3TOMY Ny4lle MONHOCTLIO yaanutb
3MNEMEHT 1 BbIMONHUTL MPOUECE Nankn ¢ camoro Havana.
3HadeHue Wara BbIBOAOB VUCMOMNb3yeMblX KOMMOHEHTOB
aBTOMartun4ecku ornpeaensaeT Kakon cneayer NPUMeHATL
WHCTPYMEHT — PYYHOW 1Ny aBTOMaTtU3npOBaHHbIN.

Yaanve KOMMOHEHT, HaAo NPOBEpUTh LEeNOCTHOCTL
KOHTaKTHOM NMOLWAadKu1, XapaKTepucTuku n Ka4ecTso
NPUMOA, Y TONBLKO NOCTe 3TOM0 NPUHATL peLUeHne UCMOonb-
30BaTh 3NEMEHT NOBTOPHO UNW MOSTHOCTLIO ero yaanutb.
B nepBomM cny4ae, He0BX0ANMMO UMETL B BUAy, 4TO B
npouecce rnepenavkn Npuno N3MEHUT CBOKO Kpuctarn-
NUYECKYIO CTPYKTYPY MHOro pas. Ecnv npuaepxunsarbes
CTaHOaPTHOW METOAVIKU, CTaPbIA NPUNow Nydlle yaanuthb.
CneflyeT Takxe y4uTbiBaTh, 4TO Koraa seinansaetca MC
B Kopriyce QFP (Quad Flat Pack), To BMecTe ¢ kopny-
coM ypansetca Ao 50% npunos, noaTtoMy octasLUerocs
npunosa 6yaeT HeAOCTaTOMHO AMA KAYeCTBEHHON Nanku.
Mpv po6asneHuu NpPUNOs ferko OWMBUTLCA B CTOPOHY
YBENuYeHus, 4T0 Bbi30BeT Npobnembl C 3aTeKaHueMm
V3NNLLUKOB MNpUMona Ha coceaHne O0POXKU U MAOLAAKU.
lMoatoMy HeO6X0AMMO UCMNOMBb30BaTh MEXAHUYECKUE NN
nNHeBMaTn4ecKue Ao3arTopsbl.

Mpunown cneayet yaanath BaKYYMHbIM WHCTPYMEH-
TOM (OTCOCOM), TemrepaTypa KOTOpOro BbiCTABMAETCS
C 60MbLUOA TOYHOCTBLIO, NV MPKY NOMOLLUKM CreunanbHON
ONMeTKW, BNUTbIBaOWER pacnnas. MecTo yctaHOBKMK
KOMMOHEHTa AOMKHO ObiTh OYULLLEHO TakKMM 06pasoMm,
4YTO6bLI NPOAYKTHI NARKK HE Nonanu Ha oKpyXawline
NpOBOAHVKK, nnowadkn u getanu. Octatku cnioca,
npyu HEOBXOAUMOCTH, yAanaTCa Npy MOMOLLM TaMmmo-
Ha, CMOYeHHOro B pacrBoputene. Korga KOHTakTHbie
NAoLLaaKy NOMHOCTLI0 OCBOGOXAEHB! OT NMPUMNOA, HA HUX
Yepes TpachapeT? HaHOCAT CTPOrO OnpeaeneHHoe Konu-
4eCTBO NasnnbLHOW nactbl. [ina NnpnGopos co CTaHAAPTHLIM
LuaroM BbIBOAOB 3Ty OMepaumio MOXHO CAenath BPy4HYHO.
B ocranbHbix cnyyasx — npy noMoLLm NpuHTepa ansa ne-
4yartn TpadapeTos. lpn nucnonb3oBaHuu TpadapeTHOn
ne4artu, o4eBUOHON NPOBNEMON ABNAETCA NocnenyoLee
nosnynoHnpoBaHue Tpadapera OTHOCUTENBHO pUCyHKa
(lWenkorpacun) Ha CMOHTUPOBAHHOW MeYaTHOW nnare.
Bonbtloe 3HayeHne vMeeT CPOK FrOAHOCTU U YCNOBUA
XpaHeHWs NasnbLHON MacThl, @ ee cocTas AOMXKEH COOT-
BETCTBOBaTbL OPUrNHANBHOMY, T.€. UCMONB30OBAHHOMY Mpw
MOHTaXe Ha 3aBOAE-U3roToBuUTEnNe.

Cnoco6 3amMeHbl KOMMOHEHTa OnNpeAenaeTca ero
TUNOM (aKTUBHBLIA/MACCUBHBIN) U LLAroM BbIBOAOB, a
YBENn4yeHne To4HOCTU TpebyeT COOTBETCTBYIOLLEro 060-
pyaosaHva. BeckopnycHble pe3ncTopbl U KOHAEHCATOPb!
YCNELLHO MNO3NUMOHUPYIOTCA Npy noMoLuY NuHUeTa. [na
nepeMeLleHns 6onee CnOXHbIX Aetaner NPUMeHATCA
BaKyYMHbI€ CbEMHUKU (MPUCOCKU pasnudHbIX AMaMeTpoB)
" yBenudutenesHoe cTekno. MNpu yctaHoBke NpnGopoBs ¢

60MbLUNM YUCNOM BbiBOAOB HEOHXOANMO MPUMIOXUTH
CTpOro orpefpeneHHoe ycunue, Ytobbl BAABUTL KOPMNYC
B NasAnbHyO NacTy.

Ona nepenaiku naccuBHbiXx SMD-KOMNOHEHTOB
NUCNonb3yeTca NasfnbHWK C TOHKUM HaKOHEYHWKOM U
TEPMOKOHTpOMNeM. [Ansa MUKpocxeM ¢ 6ONbLUMM YUCTIOM
BbIBOAOB Myd4ile WUCMOMbL30BaTth MOMyaBTOMaTUYECKYIO
NnasanbHYO CTaHumio, Kotopas obecrneuvBaer Temnepa-
TYPHbIA Nponnb, aHaNnoOrM4HbIA OpUrHaANLHOMY Mpo-
ueccy. AtMocdepa Takxe nMMeeT 3HadeHue, rnoaTomy
0c060 OTBETCTBEHHbIE AeTanu criefyet nepenansath B
HernTpanbHOW cpeAe asoTa.

Mocne Bbibopa HeobxoanMoro obopynoBaHus, cneay-
€T NPUHATHL BO BHNUMaHNe BO3AeNCTBUE TENOBLIX UMKNOB
Ha PEMOHTVPYEMYIO NedaTHyYo nnarty. lNnara Harpesaetcs
0o 100°C npy CHATUM KOMMOHEHTA, 3aTeM oxfaxaaertca
W HarpeBaeTtcs CHOBa Mpu yCcTaHOBKE KOMMNOHeHTa. B
pesynbrare nnarta MoXer paccrnontbes. [103toMy nydlle
He CHMUMaThb MOAOrpeB MnaTtht 4O OKOHYaHUA npouecca
pEeMOHTA.

TOYHOCTL YCTAHOBKM 3N1EMEHTOB, YNCTOTA NNaTthl, Ka-
4eCTBO COEANHEHNIA N XOPOLLIee CMa4uBaHme (Ha rpaHviue
ha30BbIX MePexooB), HaNM4YUe NepemMblyeK U 3NNLLKOB
Npunos, — BCe 9TV NapameTpbl ONpeaenatTca npu BU3y-
anbHOM KOHTporne. CucteMbl € HeBOMbLLWM yBENUYEHNEM
(1,25...2x) npyroaHel 4na ocMoTpa NaccuBHbLIX KOMMNOHEeH-
TOB M MUKPOCXEM CO CTAHAAPTHLIM LaroM BbiBogos. [Ana
KOHTPONA nnowanok pasmepom 0,6 MM 1 MeHee Tpeby-
€TCA ONTUYECKUA NHCTPYMEHT € 60MbLUINM yYBenn4eHnem
(3...5%) n/nnn TeneBn3NOHHaA cucTeMa TEXHUYECKOro
3peHusa Ha 0cHOBe MuKpockona (CCTV).

B coBpeMeHHbIM 060pyAOBaHNN B OCHOBHOM MpumMe-
HAKOTCA MUKpOCXeMbl B Kopnycax tuna QFP v BGA (Ball
Grid Arrays), 41cno BbIBOROB/LLIAPUKOB KOTOPbIX MOCTOAHHO
Bo3pacraert. Hanpumep, HOBble Mpoueccops! ANA rnepco-
HasbHbIX KOMMLIOTEPOB UMetoT o4t 1000 BbIBOAOB. MuK-
pocxeMbl B kopnycax BGA npuMepHo Ha 15% aelueBne, 4to
06yCnoBNMUBAET UX YCKOPEHHOE BHEApEHWe, Yucno cnoes
W TOMWMHA MHOMOCMOWHBIX NEeYaTtHbIX NAaT NoCTOAHHO
YBENUUYNBAETCA, & UX pasMepbl yXe 4ocTuratoT 56x51 cMm2.
Bospacraet NNOTHOCTL YMAKOBKU KOMIMOHEHTOB, 4TO yBE-
numMBaET OTBOA TEMNa Yepes Kopryca ¢ 60NbLUMM YNCTTOM
BbIBOAOB. Takum obpasom, Tpebyetca 6onblie aHeprim
ONA HarpeBa BbiBOAOB/LUAPWKOB KOMIMOHEHTA Npy onnas-
fIeHUK, 4TO NOPOXAAET NPOBMEMbI C HYBCTBUTENBHLIMA
KOMIMOHEHTaMW U CAMUMU MNeYaTHBIMU Mnartamu.

MNpu TpaAnUNOHHOM MeToAe Mavku ucnonL3oBarn-
CA NpeuMyLLIeCTBEHHO HarpeB CBepxy, — 6onee 75%
IHEpPruy yxoauno Ha pacnnasneHvue npunod, N MeHee
25% aHeprun npegHasHa4vanock Angd noaorpeea nnarhbl
cHuay. [ins nankun kopnycos BGA Takow Meton Janeko
He waeaneH. @akTu4eckn, AnNa MOHTaXa COBPEMEHHbIX
MHOMOCNOWHbIX NeYaTtHbIX MNat ¢ KOMMNOHEHTaMU B KOp-
nycax BGA Tpebyerca obpatHoe pacrnpeaeneHvie aHep-
rn, — 75% cHN3y n 25% CBEPXY, CO CTOPOHbLI AeTarnen.
KpoMe Toro, Bce 60nee LUMPOKO UCNOMb3yeTcs NOACTrPeB
BCEW nnartbl, a He OTAENbHOro, HeGOoNbLLOrC ee y4acTka

2 Tpachapet — nnactTuHa vn3 natyHn uiin Hepxaserouler ctamm TonwuHod 0,15...0,.2 MM ¢ OTBEPCTUSAMM, COOTBETCTBYIOLLIMMU

PAaCNoIOXEeHNIC KOHTAaKTHbIX Nnowagok.
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Puc. 2. MpuHynn paboter nasinsHov VIK-cuctemsi ompmsl PDR

(kak npaBuno, 5x5 cM2), 4TO NO3BOMSET 3ALUNTUTL KOM-
NOHEHTL! (0coBEeHHO B YyBCTBUTENBHBIX Kopnycax BGA)
» caMy nnarty OT neperpeBa U TEPMUYECKOro NepeHa-
npsXenus, a, cnegosaTesibHo, OT gedopmaumnm n Kopoot-
NeHvA. HennockoCTHOCTE NeYaTHOW NRaTbl NPUBOOUT K
OTCYTCTBUIO HAAEXXHOIO KOHTaKTa NfoLiafokK € BbiBoaamm
KOMNOHeHTa, 0COHEHHO B cpepHen YacTu kopnyca BGA.

Mpu ncnonb3oBanuu cpokycupoBaHHoro MK unany-
YeHVA N HWXHEero nogorpesarensa Tpebyercst MeHbLuasa
NAOTHOCTb MOLLHOCTY, HO 6onbule aHeprun. BonbLuon
HYDKHWUIA noaorpesaTenb o6ecnequnBaeT 6anaHc 3Hepruu,
Heo6xoanMbliA ONa pacnnaeBneHua npunosi 6e3 onacHoc-
TV NOBpexAeHus Nnatbl N KOMMNoHeHTa. POCT obuien
mowHocTu UK-cuctemel ¢ 250 Bt go 1200 Bt u ysenu-
yeHne obnacTu pasorpeBa [0 31x25 cM2 NPUBOOAT K
yMeHbUIeHUIO NNOTHOCTU MotwHoCTU. IMpu aToM co 180 ao
85 c. yMeHbLUIaeTca Bpems, Heobxoaumoe s npunoxe-
HW1A 3HEeprun cBepxy, a Takxe obLiee Bpems, Tpebyemoe
Ans onnaenenvsi. Takum o6pa3oM, NoABRSIETCA BO3MOX-
HOCTb CHU3WUTL TEMIepaTypy BepxHeit HacTu koprnyca BGA
npv navike ¢ 220...230°C go 205...210°C. [ns cpaBHeHus,
B BO3AYLUHbIX NAsNbHBLIX CTAHLUMAX pachiasiieHne Npunos
npoucxoauT npy Temnepartype kopnyca 215°C. Mpoule
roBOpsi, NPoLECC peMoHTa cTaHoBuTCA 6onee addek-
TUBHBEIM 1 MEHEee ONacHbIM ANS CNOXHLIX U JOpPOornx
KOMMOHEHTOB ¥ Camol NeYaTHOW nNnatol.

Takum 06pazomM, KOHUENUMA HarpeBa BCen NeYaTHOM
nnatel chokycupoBaHHeiM MK nanydenvem npegnaraet
ONTUMAnbLHOE peuleHne Ansi COBPEMEHHBIX NasinbHbIX
cTaHuuiA. C nosIBAEHNEM MUKPOCXEM B NepPCHeKTUBHbLIX
kopnycax Mukpo-BGA Takoe pelueHve npeacraBnsiercs
Haunyywmnm.

®upma PDR (Benmkobputanust) UCnonb3yeT TEXHOSOM0
cchokyemposarHoro MK nanysenusi B cBomx cucteMax ¢ 1986
ropa, 1 sIBNAETCS OQHUM U3 BefyLLUX MYPOBbIX MPon3Boau-
Tenew obopynoBaHva A1 peMOHTa NeyaTHbIX NAar, Bbinosi-
HEHHbIX NO TEXHOMOMMN NOBEPXHOCTHOrO MOHTaXa (SMT).

Ha puc. 2 nokasaH npuHuMN paboTel NasinbHOW CTaHunA
dvpmel PDR. Onrnyeckas cuctema popmupyeT UK-nsitHo
C KpacHoi nofcBeTKoM (ans ynobcTea HaBeaeHWst) Ha 3a-
MeHsieMon MUKpocxeMe. Paamep nsitHa yctaHaBnvMBaeTcst
C 60nbLUON TOHHOCTLIO. Habop KBapueBbix Harperarelis-
HbIX 3NEMEHTORB OCYLLIECTBNAET NOJCrpes nnatel. Ynpas-
NeHne MOLLHOCTLIO BepxHero v HxHero MK-uanydenus
NPOU3BOAUTCS COrNACHO TennosoMy Npodunto.

3ameHa MUKPOCXEMbI MPOUCXOAUT B HECKOSBLKO 3Tanoe:

* KOMMOHEHT obpabaTbiBatoT ONIOCoM;

* KpacHOe NSITHO HaROZSAT Ha MUKPOCXEMY, hoKycu-
PYIOT NPy NOMOLLIM NMH3LI 1 NOACTpanBaioT guadparmvy;

* 3anyckKaroT LMKN ONnaBneHus, B KOHUE KOTOPOro
KOMMOHEHT CHUMAOT MNHLLETOM URK NPUCOCKON;

*  OCTarky Npunoa ypansitoT C KOHTaKTHBLIX Miotlla-
OOK NPy NOMOLLUN CMeLmansHOA ONmeTku Uinn Bakyym-
HOMO MHCTPYMeHTa, ocTatkm dnioca (Npu HeobxoanMocC-
TWU) — TAMMOHOM, CMOYEHHLIM B PACTBOPUTENE;

* Ha NNoLUaAKN HAHOCAT NasiNbHYO NacTy;

* Ha nnarty ycTaHaB/MBalOT HOBbI KOMMOHEHT;

* 3anyckatoT NpoLecc Namku.

B npougecce namku manoradtaputHeim MK-nasineHkom
OTCYTCTBYIOT 3Tanbl HACTPOVKK Anadparmel U perynupos-
K1 POKycCa, U HaBeAeHVe KpacHOro NATHA Ha 3aMEHSIEMYIO
MUKPOCXEMY OCYLLLECTBNAETCA BPYUHYIO.

Ha puc. 3 nokasaH obLmiA BUA, KOMNBIOTEPU3OBAHHON
nasineHon craHumn hupmibl PDR. PemoHTupyeman nnara
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Puc 4 PeantHbiti v 3anporpaMmMpoBaHHbivi Mpognnu

yCTaHaBnMBaeTCst Ha koopauHatHom ctone (X/Y Table) ¢
MUKPOMETPUYECKON NMofayelt, B OCHOBaHWN KOTOPOro pac-
nonoxeH noporpeearens (Preheater) MoaumoHvpoBaHve
WK-nsiTHa oCyLLecTBRSeTCA Npy NOMOLLIY CUCTEMB TEXHNHEC-
koro 3peHnsa (CCTV/Split-beam prism), usobparkeHrie MUKpO-
CXEMbI M KOHTAKTHBIX NNOLLAA0K NOCTYNaeT Ha Buaeokamepy
C NPU3MaTUYECKOrO PacLLENUTENS, YCTAHOBNEHHOTO B MUK-
pockone Cunosoit 6nok (Controller) ynpaensieT BepxHuM 1
HWKHVM HarpesaTensiMy Npw NOMOLLM NEPCOHANBHOTO KOM-
NbloTepa, Ha KOTOPOM 3arnyilieHa nporpaMmMa ThermoActive
V3, dhopmupyrowas Tennosoit npocune (PC Control) Cun-

ThIBaHVie TeMrepaTypbl KOPMYyca MUKPOCXEMbl OCYLLIECTBIISIET
nvpomeTp (IR temperature Sensor), Taroke NPUcoeaUHEHHBIN
K KOMABLIOTEPY 1 OTKaNMMOPOBaHHBIN A71s aHHOTO TN Kopny-
ca B pesynbrate oneparop HabniogaeT Ha 9KpaHe avcrnes
peanbHbiA TENNOBOM NPOtvnb, KOTOPRLIA BEIBOAWTCA Ha TOT
xe rpadvik (cm puc 4) FNepeMetLiervie MUKPOCXeMbl 06ecC-
neyvBaeT BakyyMHbI cheMHuk (Component Pick-up)

B tabnvue 2 npvBefeHbl XapakTepucTUK1 NasanbHbIX
CTaHUMiA, paboTaroLLnX Ha APYIMX TEXHONOTUYECKUX NPU-
HUMNax, — ATMHHOBONMHOBOM UK-uanyyennn u ropsyem
rase (KOHBEKLMW).



Tabnuya 2 XapakTepucTuky NassibHbiX CTaHUWi paboTarLyvx Ha 4iMHHOBOIHOBOM UK u3nydYeHun n ropsyeM rase

(KOHBEKL M)

TexHonorus

OcHoBHbIE XapaKTepucTuKu

NpeumyulecTBa TexHONOrMM CthoKycupoBaHHOTro
UK-nznyuexun, ucnonssyemoin coupmoii PDR

IOnuHHoonHoBoe UK nanyyexue

He TpebyeTcsa TexHonoruyeckas
ocHacTka

6ECKOHTaKTHOE CHUTbIBaHue
Temnepatypbl

cucTema ynpaenenvs remneparty-
poW ¢ 06paTHOW CBA3LIO,
pasHouBETHan NMopceeTKa rpu
NOMOLLI NPU3Mbi

MrHoBeHHbiY Harpes obecrieqvBaeT nyuilee
yripaenesve Npoueccom ramku,

BU3yanu3aums 30Hbl Harpeea,

Wagauwmn Harpes,

ynyuLUEHHbIN Moporpesaresib,

npouie B UCMonb30BaHuy,

paboTaeT ¢ KOMNOHEeHTaMWU MeHbLLIEro pa3mepa

Fopsiumii ras

Bonbluol BEIBOP BLICOKOTEXHONO-
rUYHbIX Hacafok (coneny),
pasHoLBeTHas MofACBeTKa

npv NOMOLLK NpU3Mbl

BO3MOXHO aBToMaTU4ecKoe
Mo3VLMOHUPOBaHWE KOMIMOHEHTa
MMEETCA PeXumM 00yHeHus

CMm BbllLe,

HEe HarpeepaeT cocenHue getan,

paboTaeT MpakTu4ecku ¢ nobbimu Kopnycamu,

B Tom uucne CSP, BGA micro-BGA, QFP, PLCC
SOIC, small SMD

NporpamMmmMyoro obecrneyexus

TaknMm 06pa3om, TexHONorusi cchoOKyCcUpoOBaHHOIo
UK-usnyyeHns o6beouHseT npevmMyLiecTBa ABYX BU-
nos UK-nanyyenna, — cpeaHeBONHOBOMO (noporpesa-
Tenb) N KOPOTKOBONHOBOrO B pesynkraTe, HarpesaHnue
nony4yaetcs 6onee 6bICTPLIM U yrpaBnNaeMbIM, ornepaTop
MOXeT HabnopaTb U TOYHO HacTpaueate patoyylo 06-
nacTb, ONTUMarsbHLIA 6anaHc 3Hepryn Harpesa nnarthbl
¥ KOMMOHEHTa No3BONAET CHU3UTL Ao 150 BT mouiHOCTL
MUCTOYHUKA chokycuposaHHoro UK-uarnyyenusi. NoHsT-

Gl

HO, HYTO Takue nNpevMyLLECTBa He JaloTca 6ecnnarHo, U
CTOMMOCTb NasAbHOW CTaHLUMU Aaxe HavanbHoro ypos-
HS NONYyYaeTCsi AOBOMBHO BuICOKOW OAHako, CpepHas
ce6ecToOMMOCTb PEMOHTA, 3a CYET CHUXEeHUA Bpaka u
YMEHbLLEHNA 3aTpar Ha TeXHONOMMYeCKyld OCHACTKY,
NoNy4yaeTCa HUXe, YeM Npu UCnonb30BaHUN KOHKYpK-
PYIOLLUX TEXHONOMMIA

B cnepyouinx cratesix Mbl pacCMOTPUM Apyrue Tex-
HOMOrMN 6@CKOHTAKTHOM U KOHTaKTHOW naiiku.

Mocksa, yn. llepbenesckas, 1/2, xopnyc |, nogbesn 23
Ten.. (095) 780-2075. Gakc: {095) 781-2516

E-mail: sale@terraelectronica.ru SR Y

www.terraelectronica.ru LT . .



MPEG-4 - HEOBXOAMMBIE AONMOJIHEHUA (uacts 2)

(Okon4anue Ha4qano B P3T No3, 2004 r )

Cepreit HoBocenbueB (Mockea)

B npeagbigywemM Homepe Hauwiero XypHana mbi
HavYam paccmartpuBare craHgapr MPEG-4, crapasce
0CBETUTbL ITO SIBJIEHWE C Pa3/IMYHbIX TO4YeK 3pe-
HUSI — TEXHUYECKOH, PbIHOYHOM, NPaaoBoy, PUHAH-
coaoit U gaxe, punocoghcKkoi. 3aBepiuas crarbio,
MbI paccMoTpuUM NMONUTUKY NaTeHTogepxareneu, psg
KOHKPEeTHbIX MPOAYKTOA, TAKUX KaK pa3nnyHbie Koge-
Kut, MocTpoeHHsble ¢ y4erom MPEG-4, n nocrapaemcs
CrIpOrHo3upoBars 6/Xkailee 6ygyuiee craHgapra.

BO3MOXXHbi BAPUAHTDbI?

Tem BpeMeHeM, MOoNb3yACk BHE3AMNHOW 3aQepXKoh ¢
Buaeokoaekom MPEG-4, pasnu4Hbie kKOMNaHuu Hadanu
npeanararb COBCTBEHHbIE BAPUAHTBI KOAEKOB, CBOBOAHBIX
oT royalty wnu ¢ 6onee MArkMMU cxemamy OTYUCNEHNIR
LLnpoKo n3BECTeH «CTUXNAHBIR» (HEKOTOPbIE HA3bIBAKT
ero «xakepckum») kogek DivX (www divx com, www
divxnetworks com), C NOMOLLLIO KOTOPOro cerogHs B MH-
TEpHETE PacnpocTpaHaeTCa OrpOMHOE KONUYECTBO Buae-
oMaTepunarnos, B TOM UUCTIe NUPaTCKux konum counbmoe B
Hawen «HegobpoabaHaHOW» CTpaHe OH BOnblLe N3BECTEH
B < offline-BapnaHTte» — nNo ynu4HbLIM KMOCKaM 1 pa3ea-
nam, roe cxartele DivX CD-BUOeOAUCKM «C Ka4eCTBOM
DVD», B 60NbLUMHCTBE TOXE HENMULEH3WUOHHbIE, CEroaHsA
€4Ba N He caMbliii XOA0BOW TOBap YacTo ux HasbiBaloT
«MPEG-4» (Ha MHOrmx Aaxke HaHeCeHa Takas MapKupoB-
Ka) — HO 3TO HenpaBuUnbLHO Hadae pas3paboTKy C OOHOro
13 npocTbIX Npocunein MPEG-4 v geknapupys noHadany
CBOK COBMECTMMOCTb CO CTaHAapToM, paspaboTynku
DivX B paneHeriieM, COBEPLLIEHCTBYS KA4eCTBO KOAepa,
NMOCTENEHHO OTOLLNW OT CTaHAapTa Aaneko, Tak YTo «4ec-
THble» MPEG-4-nneepb! 370 BUAEO urpatb He 6yayT Mbl
He ByaeM yrny6natbea B 3Ty TeMy, uctopus DivX onncana
B XypHane MacUP, aHeapb/despans 2002 (www macup
ruy, 1 Mbl OTCbINAEM NUHTEPECYIOLLNXCA K HE

Xota DivX Hukorga He npetenaosan Ha To, 4TOObI
3aMeHuTbL COB0M CTaHaapT ero WNpPoKoe pacnpocTpaHe-
HWe yXe nobyauno psa komnaHum (B Tom Yncne v Philips,
BXOAALWYIO B 4MCNO nuueH3opos MPEG-4) BknwounTh B
CBOW HoBble YunceTbl Ana DVD-nneepoe nogaepxky He
TONbKO «4eCTHOro» MPEG-4, HO 1 DivX — 410 B U3BECTHOM
CTENEHWN «NernTUMM3npoBano» NocneaHui, nogHnmas
€ro 0o ypoBHA 0ogHOro uz craHpgaptoB Ae-hakro 3710
yBENN4YMBAET Takxe yao6CcTBO NOTPedUTENA Tenepb And
npocmotpa DivX-chunnbma He HyxxeH ByAeT KOMMbITEp,
0OCTaTo4HO BLITOBOrO nseepa C HOBbIM YUNCETOM, HTO,
B CBOIO Ovepeb, MOXET MOCAYXUTb AONOMNHUTEMbHBIM
CTUMYNOM K pacripoctpaHeHuto DivX, ocobeHHo B criyyae
JanbHerhLUnX 3aaepXekK ¢ «KaHoHn4eckum» MPEG-4

3aBepluas pasrosop o DivX, cnegyet no6aeuntb 4TOB
HOBOW Bepcun 5 BHOBL AeknapupoBaHa CoOBMECTUMOCTL
¢ MPEG-4 (npocdwunu Simple n Advanced Simple ~ Bce

ypOBHW) BuMAEO, CXatoe koaekoMm DivX Pro 5, pormkHo
urpatbca Ha nioéom MPEG-4-coBMeCTUMOM yCTPOMUCTBE,
a DivX Player, B cBOW O4epellb, AOMKEH MpovrpbiBarth
nobble NOTOKK Ha3BaHHbIX Npodune Bonee Toro, noc-
KOMbKy ocHOBHasa Macca DivX-auckos v ceTeBoro Bnaeo
noka cxarta Koaekamu Bepcuin 3 u 4, UMEeoLMKN «He-
npaBunbHbIG>» hopmaT dainos, B coctas DivX 5 Bknio-
YeHa crieyvanbHasa yTunuta, KOHBepTupylowwasa crapble
DivX-gpainei B hopmare AVI B HOBBIA hrPMEHHbIN Pop-
mat DivX, «Basuvpytowuiica Ha copmate MPEG-4» U
3710 — 6e3yCNOBHAaN U cepbesHas nobena crtaHaapra

Kpome DivX, elle HeCKONMbKO kOMaHA npeanara-
10T CBOM KOAEKW — Hanpumep, 3ivx {(www 3ivx com) ¢
kopekoM D4 (BnpoyeM, nsHa4anbHO COBMECTUMBIM C
MPEG-4), XviD, «Hucnposeprartens ocHop» ON2
Technologies (www on2 com), BbinyCTUBLLIAA BECHOW eLLie
60nee COBEPLLEHHYIO BEPCUIO CBOErO kogeka — VP6 (npe-
BOCXOAALLYIO, MO YTBEPXAEHUIO KoMnaHuu, n DivX 5 05,
1 Windows Media 9, n JVT), Real Networks v gp

Bonee cepbesHas yrpoza gna MPEG-4 ncxoaut ot
Microsoft KoMmnaHus, Ha npoTsxxeHun nocneaHnx net
NbITAOLWAACA 3aHATb BeAyLLee MONOXEHNE NPaKTUYeCKU
Ha BCEX HaMNpaBneHuaxX co3aaloLerocs eAnHoro undpo-
BOro MUpa, BKNaabiBaroilasa B 370 Munnunapabl gonna-
poB., B 1998 r nonebiTanacs BHEAPUTL CBOW NOAXOObI V1 B
MPEG-4 Ona npepnoxuna ceoh cpopmat ASF B kauec-
TBE OCHOBbI Ana chopmara dawnnos MPEG-4 (n cozpgana
ANA no66m1pOoBaHUA 3TOM0 PELLEHUA LENbIA KOHCOPUUYM
13 NpubnmxXeHHbIx komnaHuia) Komutet MPEG, oaHa-
ko, npeano4en gopmat Apple QuickTime Ha HekoTo-
poe BpeMa Microsoft orcTynuna, TorgatlHas sepcus
kopeka Windows Media (KOTOpylo nHoraa Hasbisanu
Microsoft MPEG4), koTopas B OCHOBHOM COOTBETCTBO-
Bana npocunio Simple, HoO uMena «HenpasUnbHbIA»,
HecTaHaapTHLIN ¢hopmaT dhanna, HeKoTopoe Bpems
ncrnonb3oBanack Hapaay ¢ paHHuMu sepcusamn DivX v
NpPUMEPHO ANA Tex Xe uenen, a 3atem DivX ctan pomum-
HupoBaTh HO cnycTa Tpm roga KoMnaHus B0306HoBUNa
aTaky, Bbiiana B aBrycrte 2002 r Ha pbiHOK ¢ Windows
Media @ AktuBHOCTbL Microsoft B npoTankneaHum ceoe-
ro petueHus snevarnana, ocobeHHo Ha hoHe BeCbMa
HeCMeLUHOro NPOABMXEHNS K PbIHKY ctaHaapTa MPEG-
4 Kopek Media 9, no oyeHkam Microsoft, no kayectsy
W CTerneHn CXaTtusa NPeBocxXoaun ToraatllHnin KoAeK
MPEG-4 Eile 0aHo NnpenmyLLecTso HOBOTO KoAeka, Ha
koTopoe yKassiBana Microsoft, — 910 6onee cosepLueH-
Hbie 1 COBPEMEHHbIe Mo cpaBHeHnto ¢ MPEG-4 BCcTpo-
eHHble cpeAcTBa 3awWunTel aBTopckux npas DRM (IPMP
B TepMmuHonorun MPEG), — 4T0 gOmKHO 6bIin0 cTaTh
BECOMbIM apryMeHTOM ANA AepXaTeflel KOHTeHTa,
TenekaHanoB v roNnMBYACKUX KOMMaHui, 03a6o4eHHbIX
pocToM yndposoro nuparctea Kak scerga, Microsoft



3apaHee o63aBenach «rpynnon NoAAepXKU», B KOTO-
pylo BXOAUNW 1 NPON3BOANTENN XeNe3a, 0O0bABMBLLNE
O BbINyCKe annapartHbiX CPeACTB, COBMECTUMBbIX C HO-
BbIM KogekoM W HakoHey, oHa o6bABMNa nporpammy
nuueHanpoBaHuna Kkogeka He Tonbko Ana MK, Ho n ang
B6bITOBOW 3NEKTPOHUKMW, NpuyYeM ycTaHoBuna tapudei
BABOE MeHbLLNe, 4eM obbaBneHHble MPEG LA Torpa-
TO v 3aroBopunn Habnwgarenn o0 HebeccnopHoOCTH
6ynyuiero MPEG-4 v 0 peanbHOl OnacHoCTy Ans uH-
ayctpun nobenpl 3aKpbITOro PUPMEHHOrO cTaHaapTa
BMECTO OTKPBLITOr0 MeXAyHapoaHoro

B nocnepHnin MOMEHT cTano U3BeCTHO, 4TO 6Gopeba
BOKPYr unppoBbIX CTaHAAPTOB Nepeluna u Ha rocy-
AapcTBEHHO-MEX AYHapoaHbiv ypoBeHb MuHucTepcTeo
NHOPMAUMOHHON nHAYCTPYI 1 KoMUTET NO cTaHaapTam
Kutaa 18 Hoabpa 2003 r oduumanbHO npeacTaBunn
HOBbIV (popmaTt Buaeogmckos - EVD, Enhanced Video
{nnu Versatile) Disk, paboTbl Hag KOTOPOM BEnach npw
roccpuHaHcnposaHnm ¢ 1999 r 1 KOTOPBIN XypPHANMCTL!
yxe ycnenu HaasaTb «DVD Killer» ®opmaTt ocHoBaH Ha
koaeke VP6 koMnaHun On2 v ayanokoneke, paspabo-
TaHHOM Kutamckon komnaHwen E-World Ha gnck EVD
nomeluaerca asa Yaca HD-enpeo (npu atoM ronyboi
nasep He uncnone3yetca) Kutan paccHuTbiBaeT, 4To
thopmat nozsonuUT ocnabutb 3aBUCUMOCTb CTPaHbl OT
3apybexHbiX TexHonorun n 410 nponssoautenu DVD,
NPUWBNEYEHHbIE BLIFOAHBIMN CXEMaMU NMULIEH3UPOBAHUA,
Ha4YHYT MUrpauunio Ha HOBbIN hopMaTt (OTMETUM, HTO
3ameTHasn Yacte DVD-nnenepos cevac nponssoanTcs
B Kutae) LS| Logic yxe ob6basuna, 4to 6yaet npous-
BOAMTL annapatHele kopekn ans EVD V copmara (1
KOAEKa) eCTb TUraHTCKUA rapaHTUpOBaHHbIN KUTANCKUIA
pbiHok Cnegyet, noxanyn, oxvpartb npobnemM c ne-
rafibHbIM 3apyHEXHbBIM KOHTEHTOM KWHOCTYAUWM JOMrO
conpotvsnanuck Aaxe sHedpeHnio DVD, a yx undpo-
Bble HD-martepuans! ga ewe B Kutain Bpag nv BbinycTsT
Tak npocto OpHako B nonbly EVD pa6otaeT 10, 410
DVD Forum npakTuyecku npuTopMO3vn UCKYCCTBEHHO
passutue DVD-(hopmaTta 06bABNEHHLIE B OKTAGPE cre-
undumkayum Enhanced DVD, koTopbix BCe 04eHb Xaanu,
He coaep>XXaT H1 BO3MOXHOCTM KOQUPOBAHNS KOHTEHTA B
MPEG-4 BMecT0O MeHee achpekTnBHOro MPEG-2, Hi nec-
nonbL30BaHna 6onee eMKNX ANCKOB Ha ronyboM nasepe
Mpo cxeMbi 3awnThi KOHTEHTA EVD noka He coobulaer-
€A — HO MOTEeHUNanbLHO y Hero ecTb WaHCch! NPpUBMREYL U
BHWUMaHWe 1n3roToBuTenen KOHTpadakTHON NpoayKumm,
¥ TOrAa Hawe 3HaKOMCTBO C HAM — He 3a ropamu

O6ecneyeHne MHTENNEKTyanbHbIX (Mnu LMgPOBLIX)
npas Ha CO6CTBEHHO KOQUPYEMBIN KOHTEHT, €ro 3alumTa,
MexaHV3Mbl permcTpaymn cnonb3oBaHNA n T N —aTo eLe
OQINH KPUTNYECKUA acnekT 60pbbbl cTaHaapTos Ha atom
HanpaBneHun 3a NocnegHne Mecaubl TaKxXe nponsoLuen
uenbii pan BaXKHENLMX COBbITUIA  HO NX OBCYXAEHWNE yXe
He BNUCbIBAETCA B paMku 0630pa, OTChbINaeM YnTaTens K
CMNCKY CCbINOK B KOHUE CTaTbh

CnpaBegnmBoCTy paan OTMETUM, YTO HE TOJNbLKO
Microsoft, Ho n camy MPEG LA B cBOK 04epeab 06BuU-
HAOT B MOMbITKE MOHOMONU3aUWKN PbIHKA, B HEMPaBOBOM
pacwmpeHnn paspeweHns Muniocta CLUA ot 1997 r

Ha ynpasneHue nynom nateHros and MPEG-2 Ha HoByIO
obnacte MPEG-4, B TOM, 4T0 rpynna KOMMaHwii, nony4ns
NaTh NeT Hazaa nNpedyepeHLn OT rocyaapcTea, CTpemMnT-
CH COXPaHWTL 3TO NonoxeHwe, n T o Bopwba 3a OTKPLITOE
PbIHOYHOE COPEBHOBaHME METOAOB WM TEXHONOIMIA KOaU-
pOBaHWA HE OKOH4YeHa

JVT COEWWT HA NOMOLLb
OpHako KoaHeH npaB, HYXHO Y€TKO pasgensrts npu
pasrosope o0 MPEG-4 co6cTBEHHO cTaHaapT — v nonutn-
Ky naTeHTodepxarenei M, so3spaluasch K pasrosopy
0 cTaHaapTte, HeobxoQMMO eLLie pa3 OTMETUTL, YTO cuna
noaxona MPEG-4 ~ B OTKPBLITOCTM W pacLuvpaeMocTu
MpenMyLLeCTBO TOMO UMK MHOTO KOAEKA B KAYECTBE Kap-
TUHKK — fIBNeHne cyrybo BpeMeHHOe, 1 BCe HOBellne
noaxonabl M TEXHONOrMn Nerko AoHaBNATCA K CTaHAAPTY,
BNUTLIBaAIOTCA UM [la 1 BoOOLLE B CNOXHOM CTPYKTYpe
MPEG-4 Buaeokoaek — nb 0gUH U3 3N1EMEHTOB, NErko
3aMEeHAEMbIN VN yCOBEPLLEHCTBYEMbINA, TO XE MOXHO
ckasaTb M npo IPMP Cerdac pabotbl BeAyTcsa N0 MHOrNM
HanpaBneHusaM, B TOM yncne Hag IPMP Extention, Multi
Users Worlds, aHMMaumnoHHbLIM 1 3BYKOBbIMK pacLumnpe-
HuaMmmu B 2003 r 3aBeplueHbl paboTel N0 pa3paboTke
BMOEOKodeKa HOBOro nokonenua ana MPEG-4, kak Mu-
HUMYM HE yCTynaroLero NpoYvm MMEILLIMMCSA Ha PbiHKE
peweHnaM, B YacTHocTW, Bnaropaps cneynanbHbiM
MeToaaM reconstruction filtering yaanoce no4vty nsba-
BUTBLCA OT B6NO4YHBLIX apTedakToB MPUCYLLUX NPEXHUM
kogekam, B ToM Yiucne MPEG-2 [nda paspaboTkm 310r0
koaeka B 2001 r 6bina co3faHa crneuyuansHasa rpynna
13 akcnepToB koMuTtetra MPEG ISO v cneuynanuctoB ITU
{International Telecommunication Union), 3aHnMatoLmxcs
KoAekamun Ana TenekoHdepeHynin u BuaeotenedoHnN,
rpynna 6eina Hassaxa Joint Video Team HoBbIN KOAek,
naBecTHbIN nog abbpesmatypammn JVT (N0 nMeHN rpyn-
nei) unn AVC (Advanced Video Coding — odesmnaHas an-
mo3usac AAC) , Bowen B ctaHaapt MPEG-4 kak MPEG-4
Part 10 (1ISO 14496-10), a Takxe B Mae ctan cTaHAapTom
BugeokoMnpeccuu ITU H 264 Mommmo BCero npodero,
ero npo4ar B npeemMHukn MPEG-2 n Bcepbe3 pac-
cMaTpuBatoT €ro rnepcenekTuBbl B UMPOBOM BeLLiaHuUu
(3aMeTUM, YTO €ro MeHee COBEPLLEHHbIA «BOKOBOW»
npenok DivX yxe cerogHs cepbe3HO TOpMO3UT pacrpo-
cTpaHeHne DVD) XoTa npy AByX COTHAX MUNINOHOB yC-
TaHOBMEHHbIX B MUpe aekoaepos MPEG-2 3101 nepexon
6yAeT HENPOCTbLIM N O4eHb HEDLICTPLIM
B aHBape atoro ropa npe3unpeHT Sony KyHnutake
AHpo, BbicTynan Ha Consumer Electronics Show B Jlac-
Berace, npu3san nHaycTpuio (TOYHEE, MHAYCTpUM — Moc-
konbky CES cerogHsa Beayli hopyM yXe He TOnbKo
npounssoanTene 6bITOBON ANEKTPOHWKU, HO 1 MHAYCTPUN
MK, TENEKOMMYHUKAUNOHHOW, MOBUITBHBIX CUCTEM U NP )
0TKa3aTbCA OT HOBOW BOWHbLI CTAHAAPTOB 1 O6LEANHNTLCA
BOKpyr HoBoro JVT-kopaeka «WHaye nopgHumarowascs
uuncpoBas BONHA CMOET HacC BCeX», — 06pa3Ho npeaocTe-
per AHOo-caH
A tem BpemeHem MPEG LA yxe cobpana 3aseku o1
noTeHuUManbHbIX NareHToaepxarenen kogeka H 264/AVC,
OUEHUNA «CYLLIECTBEHHOCTb>» BKNaAa KaXxaoro 1 o6uasu-



na HOBYIO CXemy nuueHaupoBanua TpexHue owmnbku
BbINKY 4YacTUHHO YYTEHbI, yCNOBUA cTann Marde (Tak, Un-
TepHeT-BeLlarenun Boobile ocBoboxaeHs! ot royalty oo
2010 r ) — HO BCe paBHO cxema Obina BCTpeYeHa Kpw
TUYECKN NPeacTaBUTENaMU UHAYCTPpUN  OCOBEHHO
BetwjaTenamMn v npoBamaepamu NOANUCHbLIX CRNyX6
OkaxeTcs N1 312 cXxema BTOPbIM HACTYMNEHNEM Ha Te
Xe rpabnn?

B cenTtabpe Ha IBC-2003 B AMcTeppame yxe fe-
MOHCTPUPOBAICA UeNbid paa NPoAyKTOB U TEXHONOMNA
Ha ocHoBE HOBOro kogeka OTMeTuUM Takue (hupMbl, Kak
TI, LSI Logic, Harmonic, a Takxe MEeLLYo poccuiickme
KopHu Vsofts

NEPBbIE PEANIN3ALUNN MPEG-4

OgHVUM 13 NepBbIX JOCTYMHLIX MNOTPEOtUTENAM «unc-
TUHHLIX» BpeokonekoB MPEG-4 6bin KofeK KomnaHunm
Sorenson Media (www sorenson com), NosBUBLUNIACA
roe-toB 2000 2001 r, ero 6eTa-Bepcuio ¢ orpaHnyeH-
HbIM CPOKOM e ACTBUA MOXHO Bb110 GecnnartHo ckaqaTb
C canTa KoMnaHun HblHEWHARA NnaTHas Bepeua koaeka
Sorenson BxoauT B cocTaB Squeeze 3 Comression Suite
3T0T NakeT ABAAETCA OOAHWUM W3 JyYLINX NPOAYKTOB
OaHHOro HarnpasneHns, OH yMeeT KOMMpeccupoBaTh
B1OeO No4YTh B Mo6OM cyllecTBYOWNA popmart, B TOM
yncne B MPEG-4 — no npocdunsaM Simple u Advanced
Simple Mo pesyneratam HeAaBHEro He3aBUCUMOrO
TECTUPOBaHUA, Koaek Sorenson 6k NpUaHaH Ny4Llnm
cpeau nmerLmxea Ha poeiHke kogekos MPEG-4 (kpome
Hero ncnelTbiBanuck kogeku ot Apple, Envivio, Dicas v
Discreet)

Apple Bknmtounna MPEG-4 B cocTas cTaHAapTHbIX KO-
Aekos QuickTime, HaumHas ¢ Bepcyuv 6 0 (nonb 20021 ) C
Tex nop TpaHcnauvm BelcTynnennii [hxo6ca v Buaeoponu-
kv ¢ caitta Apple nepeaatotca B MPEG-4 QuickTime gns
Macintosh 1 Windows mMoxHo 6ecnnartHo cka4aTh ¢ canTa
www apple com/quicktime (cerofHa cHeT yCTaHOBMEHHbIX
KOMWIA naeT yxe Ha AeCATKN MUNIMOHOB — 3TO, BEPOATHO,
cambii maccosbii MPEG-4-npoaykTt) OpHako Bel nony4n-
Te Tonbko nNneep MPEG-4, a 4to6bl UMEeTb BO3MOXHOCTb
CaMOMy KOAMPOBaThL BUAEO B pasHbie hopMaTthl, a TaKxe
BbIMOSHATL NPAMO B Mf1eepe pasnnyHble MOHTaXHbIE one-
paumu, Hy>xHo 3annatuTe $30 - v Bel nonyunte nporpam-
MHbIA KN4, HaBcerpa npespailatowmin Bawy sepcnto
QuickTime B QuickTime Pro, koTopan Bce 3T0 Aenatb
ymeeT Komnpecena B MPEG 4 naet cpaBHUTENbHO BbICT-
po npv nonHom DV-paspelenum 720 576 n cymmapHoM
AV-notoke 1,3 M6uT/c ogmH 4Yac BMAEoO KoampoBarncs
(Ha TpexnetHem BetepaHe PowerMac G4 533 MI'y) npu-
MEpHO TpW 4aca v ymecTtuncsa B hann pasmepomM OKono
540 M6ant [paBga, B Kagpax € 6bICTPbIM ABUXEHUEM
KOOEK OCTaBnan 3aMeTHble 6ro4Hbie apTedakTbl, Tak
4TO ANS NOAroTOBKWM KOMMEPHYECKOro NpoAykKTa Nyylue
o63aBecTnChb 6onee gopornm U npogeccUoHanbHbiM
WUHCTPYMEHTOM

28 anpenqa atoro roaa ta xe Apple Beinyctuna
QuickTime 6 2, koTopas noaaepXuBaeT 3ByK B hopmate
AAC, 1 OAHOBPEMEHHO OTKpbINA My3bikalbHbIM online-
CepBuC, BNEpBble MPEANOXMBLUUIA 3anucu B 3ToM dop-

Marte 3Ty Aaty MOXHO cuvTaTb UCTOPUYECKON BABOWHE
BO-MepBbIX, BNEpBble NMPOASMOHCTPUPOBAaHA XU3HECTO-
cobrHas moaens Npoaaxu Myassikn Yepes WHTepHer (3a
NepBYyto HEAEN!O ObINO cKa4YaHo CBbilLle MUMIVIOHA NeceH
no 99 UeHTOB Kaxpaas, 3a BTOPY — euwe MUIIUOH ),
a BO-BTOpbLIX, HAKOHEL Hadvascsa npouecc nepexoaa ot
MP3 (koTopbIN, HANOMHWUM, oTHocKUTCA ewle K MPEG-1) k
ftonee coBpeMeHHOMY U KadecTBeHHOMY AAC, BnepBble
paspaboranHomy ana MPEG-2, HO HauvHatoLLeMy CBOIO
PbIHOYHYIO XW3Hb Nulb ¢ NpuxogoM MPEG-4 v B ero
coctase

Lo cux nop peyb Wwna nub 0 KOAEKax, 0JHaKO
MPEG-4, kak Mbl yXe 3Haem, — MHOro 6orblle, 4em
npocTo Habop KoaekoB W BOT, HakoHeu, rpuino co-
obieHve, 4To komnauua dicas (www dicas de), Toxe
paspabarbiBatoas Bueokoaeku (mpegable), nepson
BbinycTuna Ha pbiHoK MPEG-4 SDK ¢ noaaepxko#
06BbEKTHO-0pNEHTUPOBaHHBIX hyHKUMI MPEG-4 A B ok-
Tabpe cBo koMMepyecknint MPEG-4 Video&Audio Toolkit
1 1 Hayana noctaensate [BM (cM www alphaWorks ibm
com), ocobo cnenyet OTMETUTHL BXOAsLLEe B COCTaB
naketa XMTBatch - cpeacTso NoAroTOBKM KOHTEHTA C
ncnone3oBaHneM f3bika XMT, nossonawLero ynpas-
natb o6bekramn MPEG-4

Mocne paspeweHna «IUUEH3NOHHOro Kpuanca»
HabntogaeTcs 3amMeTHOE OXVBMEHWE U Ha annapartHoM
HarpaBfeHnn, B 4acTHOCTH, yrnoMaHyTbilt DVD-unncet
Philips, noHumatoymnin DivX, ymeeT npourpbiBarth U «yec-
THBIV» MPEG-4, nossnstotca cooblueHua v oT apyrux
BeHAopoB YwmeHwue yutatsb anckn MPEG-4 v DivX (oT Bep-
cuun 4) obbasneHo Ha CeBit komnannet MAS Electronics
ansa DVD-nneepa Xoro HSD-400 BbicTpo pacTeT v 4ucno
KOMMaHWi, 3aABNSOLLMX 0 NnoarotToBke H 264-coBmMectun
MbIX NPOAYKTOB

MPEG-4 BcTpanBaeTCsl B HEKOTOPbIE MOAESIM BUAEO-
kamep DV — anga «no6oyHbIX» PYHKUMA C MOHWKEHHBIM
paspeLLleHneM, Bpoae 3annucy BUAeo Ha (PraLl-KapTouKy
vnu MpaMon nepeaaqm cHUMaemMoro naobpaxernua s MK
no USB-nposoay B pexume web-kamepbl TenedoHbt
1 pasHble Menkne gadgets co BCTPOEHHbIMU BUAEOKa
Mepamu Toxe vcnonbaytioT MPEG-4 ana komnpeccum
Buaeo OyeBWAOHO, BCKOPE credyeT OXuaaTh NoABNeHns
1 NMOSTHOUEHHbIX ObITOBbLIX KamMep HOBOrO KOMMAaKTHOro
Bugeocdopmara, spoge Sony MicroMV, Ho ¢ MPEG-4
BMmecto MPEG-2

Pan cnyTHUKOBLIX NMPOBaWAEpOB yXe BeaeT NoTOKo-
Boe BeilaHne B MPEG-4, B 4acTHOCTW, AOCTYMHbIA Ha
TeppuTopun Hawer cTpaHbl SpeedCast (www speedcast
com) KomuteT MPEG paspaboTtan cxembl Ucrnonb3oBa-
HW1A cxaTtoro no AVC KoHTeHTa B TpaHCrMopTHBIX MOTOKax
MPEG-2 v ctangapTHom oKpyxeHu MPEG-4 - 410 ~ oxeT
YCKOpUTL Nepexon K HOBOMy cTanaapTy

Bce nepeuncnute TPYAHO yXe cerofHs, CrvCoK
NPOOYKTOB W peann3auiii MOXHO Hamtu Ha www méif
org/products, XOTA 1 OH AIBHO He MOJIOH W NpeacTaBsseT,
rnaBHbiM obpasom, YneHos opyma Celvac, korga Ha-
4ymnHaeTcA bypHoe BHeApeHWe cTaHaapTa B caMblX pasHbIX
obnactsax, 6yneT nonesHow Takxe noadopka HOBOCTEN
MPEG-4 Ha rnaBHoi cTpanvue dopyma



K coxanenuio, oTMeTUM, elle He BoipaGoTanach
KyneTypa TepmuHonorun MPEG-4. YacTto komnaHus
cyuTaeT, 4TO AOCTATOYHO yKasdaTb B TEXHUYECKUX
AaHHbIX npoaykTa «MPEG-4-coBMecTUMbIA»; 0gHako
3TO HEe [aeT NOMHOro NPefAcTaBNeHUA O 3aN0XEHHbIX
dhyHKumnax. KoppekTHasi xapakTepucTtuka AOMmKHa
06a3aTeNbLHO BKMOYATL Peanu3oBaHHbIi Npocduns v,
BO3MOXHO, YPOBEHb — HO 3Ty UHOPpMauuio Nopown He-
BO3MOXHO U3BNeYb Aaxe 13 NogpotHOro TEXHUYECKoro
onucanHua. V1 noka BnonHe BO3MOXHbI cuTyauuun, koraa,
No6AMXe NO3HAKOMUBLUNCH C KAKUM-Hubyab «MPEG-
4-coBMECTUMbIM» NPOOYKTOM, Bbl CTONKHETECH... C
Windows Media n ASF.

Ina npoaBuxenua ctanaaprta, ans npegynpexae-
HUA BO3MOXHbLIX NyTaHuubl u cnekynaunin, MPEGIF
NpoBOAUT yXe NATbIA payHn TECTOB COBMECTUMOCTH,
B KOTOPOM Terepb Y4acTBYIOT U NPON3BOANTENN NPO-
LYKTOB, peanunaytowmx pyHkumm AVC. ®opym 06baBuUn
Takxe TNporpammy ceptudvkauymm norotuna MPEG-
4-cOBMeCTUMOCTH, KOTOpas craprosana B KoHUe
2003 r. — TaK 4TO NONOXeHne JOSIKHO U3MEHUTBLCA K
ny4Lemy.

lNonesHbie ccbinku

http://mpeg.telecomitalialab.com — oduymnansHbin
cait MPEG;

www.mdif.org — canT MPEG-4 Industry Forum;
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www.mdif.org/patents/index.php — nonesHas uHhop-
MaLusi 1 CCbINKK MO NOBORY NULIEH3NPOBaHNS;
www.mpegla.com — cant MPEG LA;
www.isma.tv — canT Internet Streaming Multimedia
Alliance. B anbsiHc BXOAUT 35 KOMNaHui 1 oprannsagymi
(emBa N He NOMOBWMHA U3 HUX — NaTeHToAepXarenu
MPEG-4), ero uens — cTaHaapt13oBaTh Nepefadvy me-
ovapaHHbix B CeTu HaA OCHOBE OTKpbITLIX NOAXO[OB.
AnbsiHC BelpatoTan cornalueHve no NoBoay peanuaaumm
cTpyMUHra Bupeo v 3syka B IP-ceTsix Ha 6ase MPEG-4.
MNpumevaTenbHO oTcyTCTBUE B anbaHce Microsoft;
http://mpeg.telecomitalialab.com/standards/mpeg-
4/mpeg-4.htm - MPEG-4 Overview (V.21 — Jeju Version)
ISO/IEC JTC1/S8C29/WG 11 N4668;
www.apple.com/mpeg4 — onucaHue » NonesHole
CCLINIKU Ha cawnTte Apple;
http.//mpeg.telecomitalialab.com/documents/from_
mpeg-1_to_mpeg-21.htm — nporpammHan cratea Pota
KoaneHa «From MPEG-1 to MPEG-21: Creating an
Interoperable Multimedia Infrastructure», crasLuas ocpu-
uvarnbHbIM AOKYMEHTOM ISO;
http://mpeg.telecomitalialab.com/standards/mpeg-7/
mpeg-7.htm — MPEG-7 Overview ISO/IEC JTC1/SC29/
WG 11 N4980. Klagenfurt, July 2002;
http://mpeg.telecomitalialab.com/standards/mpeg-21/
mpeg-21.htm — MPEG-21 Overview v.5 ISO/IEC JTC1/
SC29/WG11 N5231. Shanghai, October 2002.

LeHyY Bawero BpeMeHH

anop'rm,:e KOMNOHEHTHI
A1 NPonN3BOACTBA, Pa3paboTkyn
U PpEMOHTA 3NEK TpOHHOI;i TeEXHUKH

IMRAD

~ Bonee 17 000 HaumeHoBAHUN
NnOCTOAHHO Ha cknane 8 Kuese

p
UnnnsnayamsHbiii nogxoa,

BHUMATEIBHOE W KBAMNPULUPOBAHHOE
obecnyxusaHue -

M nog 3akas

Tubkasi cNCTremMa CKMIOK



MAPKUPOBKA SMD-KOMMOHEHTOB (uactb 12)

(MpogormkeHne. Havano B POT Ne2, 2003 r.)

Kopgel, HaumHarowmecs Ha 6yksy S

Kon Mpu6op Mpoussogutens Kopnyc OnucaHue uw/uwnu asanor
S (cuHnit) BA592 Sie SOD323 BA282

S (kpacHbii) BB640 Sie S0D323 Bapvkan 3/70n®

S (6enbiit) BB535 Sie S0OD323 Bapvkan 2/18n®d

S (xenTbii) BB639 Sie S0D323 Bapwkan 2,7/39n®

S BB811 Sie - Bapwvkan 9,8n® npu 1B, 30 B makc
S BAP64-02 Phi S0OD523 pin-guog 3 'y

S0 1PS76SB10 Phi S0OD323 avog LWoTTkn

S0 HSMP-3880 HP SOT23 pIN-guog nmn

S HSMP-3881 HP SOT23 pin-guoa umn

S1 BBY31 Phi S0T23 BB405

S1A S1A Fch DO214 1N4001

S1B S1B Fch DO214 1N4002

S1D S1D Fch DO214 1N4003

S1G S1G Fch DO214 1N4004

S1d S1d Fch D0O214 1N4005

S2 BBY40 Phi S0T23 BB809

S2 BFQ31 Zet - npn 15 B 0,1A VHF

S3 BFQ31R Zet - npn 15 B 0,1A VHF

S3 BBY51 Sie S0T23 0Ba Bapukana, obLLnit Katog

S4 BFQ31A Zet - npn 15B 0,1A VHF

S5 BFQ31AR Zet - npn 15 B 0,1A VHF

S5 BBY52 Sie S0OT23 nBa Bapvkana, obLnit katoq

S5 BAT15-099 Sie S0T143 nea guoga LWoTttkn BAT15

S6 BAT15-099R Sie - mocT LoTTkn BAT15

S6 BF510 Phi - BF410A

S7 1PS76SB17 Phi S0OD323 avog LWoTTkn

S7 BF511 Phi - BF410B

S7 SST177 Tem SOT23 J177 p-kaHanbHbi NONEBOW aHANOrOBbIA KIMO4
S7s BBY53-05 Sie S0OT23 OBa Bapvkana, obuwit katog

S7s BBYS53-05W Sie SOT323 0Ba Bapukana, obLnii katog

S7 BAT114-099 Sie S0T143 nea gyopa LotTtkm

S8 BF512 Phi BF410C

S8 BAT14-099 Sie S0T143 nea anopa LoTTkn

S9 BAT14-099R Sie - mocT LLoTTkn

S9 BF513 Phi - BF410D

S12 BBY39 Phi SOT23 2x BBY31

S14 SST5114 Sil SOT23 2N5114

S15 SST5115 Sl SOT23 2N5115

S16 SST5116 Sil SOT23 2N5116

S16 ZHCS1006 Zet SOT23 anog LWottkn 60B 1 A

S56 ZHCS506 Zet SOT23 nvog WotTtkn 60B 0,5 A

S70 S8T270 Sil SOT23 J270 p-kaHanbHbIi NONeBot TPaH3UCTOP
S71 SST271 Sil SOT23 J271 p-KaHanbHbIA NONEBOR TPAHINCTOP




Kopgbi, HaunHarowmecs Ha 6ykBy S (Mpogomxerue)

Kon Mpu6op Npoussoautens Kopnyc OnucaHune wunu aHanor

S74 SST174 Sil SOT23 J174 p-kaHanbHbl NOneBol TpaH3nCTop
S75 SST175 Sil SOT23 J175 p-kaHanbHbIA NONeBol TpaH3nCTop
S76 SST176 Sil SOT23 J176 p-kaHarnbHbIA NONeBol TPaH3NCTOP
S76 ZHCS756 Zet S0OT23 anog Llottkn 60B 0,75 A

S77 SST177 Sil S0OT23 J177 p-kaHanbHbIA NONeBol TPaH3NCTOP
SA BSS123 Sie SOT23 n-kaHanbHeli MOTM-Tpanancrop 100 B0,17 A
Sb BSS284 Sie SOT23 p-KaHanbHbli MOM 50 B 0,13 A

SE 25C4703 Nec - npn paguodacToTHein 1,8 Br6 My

SF 25C4703 Nec - npn paguo4acToTHbi 1,8 Br 6 My

SFs BB804 Se SOT23 Aea Bapukana 26/45n® VHF, obwwnit kaTog
sSG SN7002 Sie SOT23 n-kananbHbli MOM-Tpan3ncTop 60 B 0,19 A
SH 25C4703 Nec - npn pagnodactoTHein 1,8 Br6 My

SH2 BB814 Sie S0OT23 Aea eapukana 06/45n® VHF, obwwnit kaTog
SM BB914 Sie S0OT23 gea Bapukana ana YKB-4M

SR BSS131 Sie SOT23 n-kaHanbHblit MOM-TpanancTop 240B 0,1 A
SP BSS84 Sie SOT23 p-kaHanbHbit MOM-TpaHancTop 50B 0,13 A
SS BSS138 Sie SOT23 n-kaHanbHblit MOM-TpaH3ucTop S50B 0,22 A
ST BSS139 Sie S0T23 n-kaHaneHbt MOM-TpaH3ncTop 250B 0,04 A
Kogbt, HaunHarowmecs Ha 6yksy T

Koa Mpu6op Mpoun3soguTens Kopnyc OnucaHue w/nnu asanor

T BBS515 Sie S0D323 Bapukan 17,7n® npu 1 B, 30 B makc

T BAR67-02W Sre SCD8o -

TO TPO60O1T Tem - p-kaHnaneHbli MOMN-TpanancTop 60 B 0,12 A

TO HSMS-2860 HP S0T23 ovog WoTTky ¢ HyneBbiM CMeLLieHnEM

TO HSMS-286B HP SOT323 avog WoTTKM ¢ HyneBbIM CMeLLieHneM

T BCX17 Phi SOT23 BC327

Tip BCX17 Phi SOT23 BC327

Tt BCX17 Phi SOT23 BC327

T IMT1A Roh - aea pnp 2SA1037AK

T BSS63 Mot SOT23 pnp 100B 0,1 A

T2 BCX18 Phi S0T23 BC328

T2p BCX18 Phi SOT23 BC328

T2t BCX18 Phi SOT23 BC328

T2 IMT2A Roh - pea pnp 25A1037AK

T2 HSMS-286C HP S0T323 nonymoct HSMS-286B

T2 HSMS-2862 HP S0T23 nonymoct HSMS-286B

T3 BSS63 Phi S0T23 BSS68

T3 HSMS-286E HP SOT323 nea guopa HSMS-286B, obunit aHog

T3 HSMS-2863 HP SOT23 nea guoga HSMS-286B, obwinii aHon

T4 BCX17R Phi SOT23R BC327

T4 HSMS-286F HP SOT323 nsa pnopa HSMS-286B, obunii katog

T4 HSMS-2864 HP SOT23 nea gnoga HSMS-286B, obuinit katog

T4 MBD330DW Mot SOT363 nea pguoga LWotTtkn UHF

T5 HSMS-2865 HP S0T143 ABa pasfenbHbix gnoaa HSMS-2868B

T5 BCX18R Phi SOT23R BC328

T6 BSS63R Phi SOTZ23R BSS68




Kopbi HaunHatoumecs Ha 6yksy T (MpogomkerHne)

Kop, Npwn6op Npon3soautens Kopnyc Onncaxwne wvnu ananor
T7 BSR15 SGS S0T23 2N2907
T7p BSR15 Phi SOT23 2N2907
T7t BSR15 Phi S0T23 2N2907
T8 BSR16 SGS SOT23 2N2907A
T8p BSR16 Phi SOT23 2N2907A
T8t BSR16 Ph S0T23 2N2907A
T32 25C4182 Nec sS0OT23 npn pagnoyactotHbin 1,1 'y npn 3 B betta=60 105
T33 25C4182 Nec S0T23 npn paguosactotHed 1,1 My npn 3 B betta=85 150
T34 25C4182 Nec SOT23 npn pagnovacToTHbi 1,1 My npn 3 B betta=120 220
T42 2SC3545P Nec - npn pagmnoYacToTHbin 2 My npy 3 B betta=50 100
T42 25C4184 Nec S0T323 npn paguosacTorHbint 1,8 My npn 3 B betta=40 80
T43 25C3545Q Nec - reHeparopHbii/cmecutenshbin UHF 2 Iy betta=70 140
T43 25C4184 Nec S0T323 npn pagno4actotHet 1,8 Iy npn 3 B betta=60 120
T44 2SC3545R Nec — npn pagrnoyactoTHen 2 My npy 3 B betta=120 250
T44 25C4184 Nec SOT323 npn pagrovacTtorHbi 1,8 My npn 3 B betta=100 200
T62 28C3841P Nec SOT23 npn pagnosacToTHein 4 Iy betta=40 80
Te2 28C4186 Nec SOT323 npn pagnovacTtoTHen 4 [Ty betta=40 80
T63 25C3841Q Nec SOT23 npn pagnovactoTHb 4 My betta=60 120
T63 25C4186 Nec S0T323 npn paanoyacToTHuin 4 Ty betta=60 120
T64 2SC3841R Nec SOT23 npn pagnoyacToTHe 4 TTy betta=100 200
T64 25C4186 Nec S0T323 npn paano4acToTHbI 4 [Ty betta=100 200
T71 BSR15R SGS SOT23R 2N2907
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UBAHOB! OBEAATDL!!! (6aiika pecaras)

(Mpopomxenne Havano B P3T Ne4, 2003 r )

Fennaguii Fenaun (Mockea)

— BegHeHbKUI Tl HaLl, ropemMelHHbIA! U Kak Xe 3To
Tebs cnogobuno? — TakMuMM CnosaMu BCTPETMNA MEHSA
yTpom Maprapura, Bepta B pykax 6naHk Hapsga — A ¢
BUAY TaKOW TUXUI, HUKOrga U He nogymMaelle.

— 370 eLe HTO 33 WITYyHKU?

— [a kakue yX TyT LWTY4YKM Yenoseka B MCUXYLUKY
ONPEeRensoT, TYT YX He [0 LUTyYeK

— Ha napgHo, xsatut Tpenarsca! YTo cnyunnoce-1o?

— A TO 1 CRYy4MNOCHL, YTO XOET Tebs, MUNEHBKUNA,
JaneHss gopora 8 Ka3eHHbl QOM, B MCUXMATPUUECKYIO
ne4ebHMUyY MMeHU ToBapuLla KalleHko

— 970 eLe ¢ kakow ctatu ?!

~ A € TOl cTaTy, 30N0TOI Thl Haw, — 3acMesinace Mapra-
puTa, 4TO NOCTYMMNA U3 3TON CaMON NMCUXYLLIKW 3anBKa Ha yC-
TAHOBKY Tenesnaopa «T-2 JIeHUHrpag», a orew, Hall pogHON,
Cepreit [aselgosuy, pacnopagunics nocnars Tyaa UMEHHO
Te6s Tak npaMo M ckasan «3TOo CneunaibHO AN HEro»

— Ha-ka BOT, gepxwv Hapsg v noeaxai cpa3y Tyaa,
MOTOMY YTO TakeNaXHMKW C aHTEHHOM K Kabenem yxe
Bblexanu n 6yayT Tebsa TamMm 4oXuaaTeCa

* Kk *

O mecToHaxoXgeHnn 6oneHULbI 1 B OOLWUX YepTax
BbIACHUN MO KapTe MOCKBeI, paccHnTeIBan 6onee ToHHbIE
OaHHble MONy4UTL Ha MecTe W gencTenTensHoO, conaa ¢
TpamBas Ha Hy>XHOW OCTaHOBKE, OT MEPBOro Xe Onpo-
LLIEHHOrO BCTPEYHOI 0 MOAY4MN CamMyto UCHEpnbIBaOLLYIO
WMHbopmaunio BnaroxenarensHein cCobecegHNK NepBbIM
[ENOM BbISICHUN, YTO KOHKPETHO MHE HYXHO Ha Teppu-
TOpUX GOMbHUUBI U PA3BACHUNA, YTO B JAHHOM Cly4yae
MMEET CMbICN NpoexaTh elle OgHy OCTAHOBKY M 3aiTu B
60nbHUUY «C TblN@», YTOOb! HE TOMaTk MELLKOM NLLIHWE
nonTopa KMnoMeTpa 4epes napk, U NpUToM B ropy

Mo6narogapue pagyLLHOro ryaa, A npoexan eLe ogHy
OCTaHOBKY, CBEPHYN B NMPOe3a, MayLUMiA BAONb XENe3Ho40
POXHOrO MONOTHA OKPY>KHOW A0POru, U, CTapaTensHO 06x0as
He ycresLive npoCOoXHYTe NYXW, 3awiaran B ykasaHHOM
HanpasneHun Ho He ycnen s nponTy W AsafuaTy Lwaros,
Kak B TOT Xe Nnpoes3f ¢ 3aropogHoro LLIOCCE C BOEM, PEBOM
U BKIHOHEHHBIMU «MUrankamm» CBEpHYNW OfHa 3a Apyrown
[Be MoXKapHs!e MaLLIMHb! Y MPOHECTIMCE MUMO, Pa36pbI3rnuBas
OOHTaHBI XXWOKON rpA3v A esa yCren OTCKOYUTL B CTOPOHY,
4TOOBI HE OKAa3aTeCA 3a6pbI3raHHBIM C HOM 40 FONOBLI

«ByaemM HafeaTeCs, YTO 3TO ropuUT He HONbHULA», — MO-
Ayman a Npeogones 3a NocneaytoLme NaTe MUHYT OCTaTOK
nyTH, 1, NTOAOWASA K OTKPLITBIM HACTEXE BOPOTaM, 5 C HEMpU-
ATHBIM YAUBNEHWEM OBHAPYXMUI, HTO 06€E NOXapHbIE 3aexan
VMEHHO BO ABOP 6OMbHMUb!, MEPECTAE MpU 3TOM 3aBblBaTb
$1 yCKopun waru, 3asepHyn 3a yron LWeCcTUaTaXKHOro 60n.s-
HWHHOMO KOPMyca W OCTAHOBUIICS, Kak BKOMaHHeI Moemy
B30pY NpeacTana CoBEpLLEHHO HEBEPOATHAA KapTuHa

MpaAMo HanpoTUB CpeaHero nogbesaa cobpanace 60rb-
wias Tonna Ngen, Apy>XKHO 3a0pasLLUmx ronosel U yCTasme-
LLMXCS HA HEYTO CTpaHHOE Mod KO3bIPLKOM Kpellin Tonna
6e3MONBCTBOBAaNA, MHOIME CTOANN, NpWXKas K rpyan obe
PYKV C BbipaXKEHWEM 3aCTeIBLLErO y>Kaca Ha KOHbKE KpbILLIv
BO3Ne TPyObl CTOANM BA HALLMX TAKENaKHUKA, pAAOM Nexa-
na eLle He YCTaHOBNEHHAN aHTEHHA C ByxToi kabens

OfaHako, NpUCMOTPEBLLNCE BHUMATENBHO, A MOHAN,
YTO BHUMAHWE TONMb! MPUBAEKNN BOBCE HE TAKeNaXKHUKN
Ha ypoBHe LuecToro ataxa, Kpernko 06xsarvs BOQOCTOY-
Hyt0 Tpy6y, BUCEN OOBLATRIN CTpaxoM Yenosek Y asepeit
nogbLe3da CTOANM YeTeipe Yenoseka B 6enbix xanarax,
nuxopago4Ho obcyxAan cosgasLlyroca cutyaumio [syx
MUHYT MHE 0Ka3anoCe JOCTATOYHO, YTOOLI MONY4UTE UCHEP-
MbIBAOLLYIO MHGYOpMaumio o cnyumelieMcs OKaseiBagTcs,
rpynny 60MbHeIX U3 6ECMOKONHOrO0 MYXCKOro OTAeneHus
BbIBENW HA MNPOrynKy B OrOpOXKEHHBIN BbICOKUM 3a60pOM
y4acTok 60neHUYHOrO napka, HO Mo gopore OT Asepewn
noabe3Aa 40 KaNUTKM OGWH U3 60MNbHBIX CNYYanHO yBUAEN
Ha KpblLLie HALLINX TAKENAXKHUKOB Y HEOXKUAAHHO peLlmn K
HUM npucoenHnTeca OH 6pOCHnCs K BOZOCTOHHON Tpyoe 1
HEMOCTWKMMbIM 06pa30M € NOBKOCTBLIO LIMPKOBOro akpoba-
Ta B306pAncs Ha camelii ee Bepx U Teneps BUCceN Tam beino
COBEPLLIEHHO O4EBUIHO, YTO CHATL €r0 OTTYAa MOXHO ByaeT
TONbKO € MOMOLLIbIO NMOXapHOW NECTHMUBI, OQHAKO HUKTO
13 Bpayen He 6panca npegckasarte peakunto 60N1LHOro Ha
3TV genctena Kpome TOoro, ¢ KaXaon MUHYTOR CUel ero
uceaKanm, 1 B 060U MOMEHT OH MOI pyxHYTb Ha acansT
€ BbICOTbI LLECTOro 3taxa [lonoxeHune ycyrybnanoce Tem,
YTO Ha NHOBkIE MOMBLITKM YPE30HUTE 6ONTBHOMO U YrOBOPUTL
€ro paspeLnTe ce6a CHATL NOXKapHUKaMm, OH oTBeYan, YTo
KaK TOMbKO 3TO MOMLITAOTCA CAENaTh, OH CrPLIFHET BHX3
Bpems Wno, a BeICOKUIN KOHCUITMYM BCE HUKAK HE MOT Mpu-
HATe EAMHCTBEHHO NpaBuneHOE peLleHune B aTy MuHyTy A
MONbITANCs NOCTaBuUTb Ce6a Ha MECTO 3TUX BpaYen 1 npu-
LN K BbIBOAY, YTO HY OAMH YHEBHVIK MO MCUXUaTpim He Mor
npeaycMoTpeTs NogobHON CUTyauun v 4aTb aAeKBaTHbIE
pekoMeHgaumM U B 3TOT MOMEHT HacTymvna pa3en3ka, Ka-
KYHO 91 He MOr MpeBueTe QaXe B CaMOM (haHTaCTNYECKOM
cHe [sepe nogbesga LWUMPOKO OTKpbiNack, M3 nogbesga
BbILLNG MOMy4Yero TenOCNOXeHWs XeHLnHa B JOBONLHO
rPA3HOM (hapTyKe, O4EHb HANOMMHABLUIASA apTUCTKYy HOHHY
MopgatoKoBy, C OrpOMHBIM MONOBHVKOM B pyke OHa geno-
BUTO OrNsenacs BOKPYr, 3aTeM nogHsana ronosy BBepX,
yBUgENa BUCALLIEr O HA TPYHE MYXXUUHY U 3bI4HBIM rONOCOM
BCE TOW Xe HOHHbl MopglokoBon kKpukHyna «WsaHos!!!
KoH4al 6e3obpasHuyate! Jasan xnso obegate!!! N yytuy,
A1 NOBTOPATL He 6yay!!!» MNocne 3Toro oHa nosepHynace U,
He OXu1Aas peakuuu, He cneLla CKpblnace B npoeme gsepu
U 1yT Xe BCneg 3a 3tuM VeaHos, 60A3NMEBO 03Mpasce Mo
CTOpPOHaM, 66ICTPO-66ICTPO, LENNAACH 3a yaepXusatoLume
TPpy6y KpHoYKM, CIyCTUACA BHWU3 [0 YPOBHA BTOPOro ataxa,
CMpbIrHYN BHU3, NOAHANCA 1 6erom rnoéexan Bo BCe eLle
packpbITyto ABEpL BCned 3a «HoHHoN Mopaokosoin»

* K Kk

Y10 e kacaeTcs Tenesn3opa, To Janslue HUYero He-
06bIYHOrO He npovcxoamMno Pebata yCcTaHOBUNU Ha KpblLle
aHTEHHY, ONyCTUNY Kabens, A YCTaHOBUN, MOAKMOYUN W OT-
perynuposan TENesn3op, Y Mbl BCE BTPOEM 611aronony4Ho
MOKWMHYNU FOPOACKYHO NCUX1aTPUHECKYIO BONBHULY UMEHN
KalleHKO, NackoBO UMEHYEMYIO B HApOAe KaHaT4MKOBON
gade A g npuwen K TBepAOMY YMO3aKMOYEHUIO, YTO
ecnu npasay rosopat, 6yaro Bocrok — geno ToHkoe, To
ncuxuaTpus HaBepHsaKa Kyaa 6onee TOHKOE Aeno.
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HA XKXYPHAN «P3T» MOXHO NOAMUCATbCSA:
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TAJIOH PEAAKLIMOHHOUK NOANUCKMN

MnaTtensLumnk

(nonHoe HaseaHne ypmbl v O.N.C. 4ns YacTHLIX MWL)
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Oara onnato!

Ne nnaTexHoro gokymeHra

O  «[da, s xo4y nony4ats cHeT-akTypy
C KaXAbIM HOMEPOM XypHana»

MNHH (YacTHbiM nuuam He TpebyeTcs)

KM (HacTHbiM nuuam He TpebyeTcs)

IOpununyeckuin appec:

Yka3axute Homepa xypHana
«PeMoHT 3neKTpoHHOK TeXHUKK»

¢ 3anonHuTe npegnaraemyto KBUTAHUMIO U onnatuTe B otpenleHnn Céepbanka.

Mpy nepesofie geHer crenyer nONL30BATECA TOMLKO yeyramy Coepbanka. [To4ToBble nepesoss! K onnare He NPMHUMAaroTes

CTonMmMocTe OAHOrO 9K3emMnsipa XypHana:
Poccusi — 44 py6., CHI — 66 py6.

+ Bbiwnute B pegaxupmio no noyte uim no dakcy 3anonHeHHbIA TanoH pefakUiMoHHOM NORMMCKM U KOTIUKO KBUTaHLUUK

Appec pepakuun:

109044, Mocksa, a/a 14
Ten.: (095) 741-7701
dakc: (095) 741-7702

MeHenxepb!
no noanucke —

EneHa Kucnsikoea
red@ecomp.ru

AHHa BapbilwHUKoBa
a.baryshnikova@ecomp.ru

MepuoanyHocTs —
12 Homepos B rop

dopma Ne I11-4

U3Bemenue 000 «MJ} InexTpoOHNKa»
(Hawmeuosauue MOAYyHaTEIq nhai exa)
7728298032
(HHH noayyvarens miarexa)
Ne 40702810804000040407
(1HoMep cuera novyalels NiaTexa)
B OAQ «HauuoHanbHbih GaHK pa3BuTUay, r. Mockea
(HanmenoBanne DaHKka 1y DaHKOBCKHE PEKBU 3MThI}
Kop. cyeT. Ne 30101810400000000779
bUK 044585779
KypHan «P3T» cNo__ 1o Ne
(HAHMCHORANYUE TLIATENKA)
Jara CyMMma njartexa: pyo. Kor.
Kaccup NMaateasmuxk (n0AMHCH)
000 «M} BnekTpoHnkan
(HaHMCHOBaHIlC no.l_wrare.wm mra'lcma)
7728298032
(MHH tonyyuatens naarexa)
Ne 40702810804000040407
(HOMED CHETA NIOJYYATETA Na1eKa)
B OAO «HaumoHanbHblh BaHK pa3sBuThs», I. MocKBa
(naumcuommuc Oanka 1 CAHKOBCKHE peKBNiHN Thi)
Kop. cuet. Ne 30101810400000000779
BHK 044585779
KBUuTanuusa Xypran «P3TweNe  noNe
(HAUMEITOBANHC NAATCKA)
HJara__~ Cymmannarexa: _ pyO. ___ Kom.
Kaccup Haareasmnr (noanuce)




2. HA CAUTE U3JATENIbCTBA:

WWW.ELCP.RU (c no6oro Homepa v 8 nioboM Konnm4ecTse)

3. HA NMOMTE:
® VHOeKc No Katanory «Pocneyarb» # VHaeKc No o6beaHEHHOMY KaTanory
BAS PD Lo 79459 «Mpecca Poccuw.
AN APYTUX CTPAH ..o eeeeer e 72209 Pocculickue u 3apyGexHble

ras’eTbl U XKYPHANBI ..., 39458

4. HANOXXEHHbIM MIIATEXKOM
HanoxeHHbiM NnaTexoM XypHanbi MOXHO NpruobpecTu yepe3 VIHTepHeT-mara3unH no4Tosoro areHrcrea «DESSY ».

Agppec: 111401, Mocksa, a/a 1 «Dessy». Ten./thaxc: (095) 304-7231.
E-mail: post@solon.ru, http://www.solon.ru, http://www.dessy.ru

Xutenu Ykpauntbi MOryT NOANMMCATECH HA XypHan «PEeMOHT 31EKTPOHHON TEXHMKN» vepe3 areHTcTso [T «[lpecca»
no «Karanory BugaHb 3apybixHuX Kpaiv» nam 4epe3 YkpanHcKkoe nognncHOE areHTCTeo
«UHpopmaynorHas Cnyxba Mupa».

Ten/¢hakc: (044) 550-2493, 558-9609
E-mail: press @ism.com.ua

VHRBEeKC MOAMUCKM ...........coeviveieiieieiier e 72209

C copepXXaHWeM XYpHasnoB MOXXHO 03HaKoMUTbCcs Ha cante: WWW.ELCP.RU

Hudopmaunn o nuarensmuke:

(®.H.0,, anpec nnatensmnka)

(MHH/KTI Hanoronnareabmmka)

(HOMEP NHUEBOro cuera (KOa) naarebulKa)

Hudopmanus o nnarennuure:

(HHH nanoronareimsitmxa)

(HOMEP JTMIIEBOI O CHETa (KO} IUra €bUINKA)
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