lFeHepanbHLIi gupeKTOp
000 «UJ InekTpoHuKa»
LWomumne Cagexos

FnasHBIA pepakTop
Esrenusi Angpees

OTBETCTBEHHLIN CEKPETapb
Enena depravesa

Pepaxtopbl
Esrenmsi Anppees, Exareprna Cenawenko

PenaxunoHHas xonnerns
Esrenuit Angpees, Banepwmii [puropees,
Usan Mokposckus, Bopuc Pyasix,
Lammns Cagexos

BepcTka, Au3aiiH
Tareara Kacarkuna, Asna Ckeopyosa
Fpaduxa
Huxonaii lop6anb

Pexnama
Enena Xusosa, Envsasera Mpmiora,
Mapuna Jluxummna, Bnagsimiip Hukonaes

PacnpocrpaHeHue U nognmexka
Enena Kucnskosa, Mpmna Kononenko

Anpec maparenncrea
Mockea: 109044, Mockea, afs 14
Tenedon: (095) 741-7701
Pakc: (095) 741-7702
E-mail: elecam@ecomp.ru
hitp:/ /www.elcp ru
Canxr-Nerep6ypr: 197101, C.-Nerepbypr,
yn. bonbwias Nywkapcekas, a. 41
Ten./daxc: (812) 232-9825
E-mail. spb@ecomp.ry

NpepcrasmTenbcTea

MWP BNEKTPOHMKM (Camapa)
443086, r Camapaq, yn. Epowesckoro, g. 3a
Ten.: (8462) 35-2318, ven./ bakc: {8462) 35-2609
E-mail: info@eworld.ru; hitp./ fwww.eworld.ru
YHWBEPCAJI-CEPBWC (Yebokcapn)
428024, r. HYe6okcopt, npocnexr Mupa, a. 3a
Ten./ paxc: {8352) 55-1908, 56-6303, 64-0561
E-mail. sales@universalservice.ru;
http:/ /www.universalservice.ru

INIKOM (Mxescx)

r. Uxesck, yn. Nenmna, a. 38, oduc 16, 17
Ten./dbaxc: {3412) 78-2752
E-mail: office@elcom udmlink.ru;
hitp:/ / www.elcompany.ru
INKOTEN (Hosocubrpek)

r Hosocubupck, yn Kotoeckoro, 2
Ten.: {3832) 59-9316, 46-0875, 46-0877
E-mail- algrid@yandex.ru
3NEKTPOHHbIM MMUP (r Pocros-no-Hony)
344010, r. Pocros-Ha-[lony, np-t byaetosckuii, 68,
marasun «Pagrogeranmy
Ten.. {8632) 44-3448
E-mail: emir@rost.ru

Wsparenscrso «EKTPOHUKA wudon (Munck)
220015, r. Munck, np. Nywxung, o 29 B
Ten./daxe: /375 (17) 251-6735
E-mail: electro@bek.open by,
hitp:/ / electronica.nsys.by
IMRAD (Knes)

04112, r. Kues, yn. [lerrapesckas, g, 62
Ten./ dake +380 (44) 495-2113,
495-2110, 495-2109
E-mail: imrad@tex kiev.uo;
hitp:/ /www.imrad kiev.ua

Mcenanesaeanve marepuanos xypHana

[afyCKQETCS TAanbKa NO COrfIaCOBARMIO € PEAAKLMEN.

MNpy nepeneuatke cebinka HA XypHAR
«PeMOHT 3neKTPOHHOM TexHMKK» obsR3aTensHa.
OrBercreenHaCTb 30 AOCTOBEPHOCTE MHGOPMALIMM B
PeEKNaMHBIX OGLABNEHHAX HECYT PEKNOMOACTENN,
a AOCTOBEPHACTL HHPOPMALMH B CTOTEAX — ABTOPL
Mupexce no karanory «Pocneyars»:
ans PO — 79459, ans npyrmx crpan ~ 72209,
no karanory «lpecca Poccum» — 39458
Tupax 7000 sk3emnnspos
CeobogHas ueHa
M3nanve 3apermcrpupoeano 8 Komurere Pd no newars.
MMMNEZ7-171 44
Yupepmrens. OO0 «ML Inekrponmka»
Omevararo 8 OO0 «lpynna Mope»
3axas

«PEMOHT JIEKTPOHHOM TEXHUKMU», 2005, Neo2

PEMOHTHbIA BU3HEC

Wikona paauosnextpouuku MTC POCTO

WHTepsbio ¢ AMPEKTOpOM LKOSIbI PAAMO3NEKTPOHNKM
nput MTC POCTO AnekcanBpOomM MYSNEPOM ......ceeeeeeeeceeeererseecneeneesnesscesssaesnens 2

Fengmnu I
KpumuHanbHbiit Takenmk
(6aiika neapyoTas)
TEREANNAPATYPA

bessepxHuri M.
PemoHTupyem renesusopsi mecre ¢ P3T

(BO3BPALLAACH K HAMEHATAHHOMY ) .....ccoiimiieriirieniencereeaeeereeseeenasenesneas 4
Eessepxnusi M.

BHMMAHME MIarmMar ... 9
Pssanos M.

Mopenu renesusopos Gupmbl Sony (MaCTb 2) ..........cccoceeereemriencennnencns 10
Yrapos C.

TenesusuoHHoe waccu dpupmst Philips MD 1.2 E/AA.
AnexTpUYECcKUe PErynupoBKH, CEPBUCHBIE PEXHUMBI
M PEMOHT (MACTD 1) .ot see e e ss s nssne s se e e sns e ens e e saeaen

ManeHbkue cexperbl 60NbLIUX MacTepos
AYANO/BUAEOTEXHUKA

Hannnos A.

Ycrpoitcreo u guarHocruka DVD-npourpbisarens
Philips DVD963SA (MACTb 2) ..ot e s sesas et eaeaens 22

ANMNAPATYPA CBA3M
Xpycranes L.

Mo6unbHbiii TenedpoH Nokia 3410 ...t 29
OPITEXHUKA

OscsaHHMKoB B.
PemoHT M 06cnyXuBaHME KONMPOBANbLHOrO annapara
Canon FC-310/330 (uacts 1)...
ABTOJJIEKTPOHMKA
TioHmn A.

Ycrpoiicreo u pemont ICY «<BOSCH MONO-MOTRONIC»
asromobuneii Audi 80 (vyacrb 2)

MACTEP KMT
Cagmxos 10.

Oco6eHHoCcTH Npuema TeNIeBU3UOHHDbIX NPOrpPamm

co crepeo3BYKOM NICAM 3d rOpPOAOM..............cocreiincecncecneencencncesenaneens 50
INNIEMEHTHAS BA3A

Merponasnosckwmii FO.
3apy6exHbie GUnonspHbie TPAH3UCTOPDb! —

NAPAMETPbI, MOAGOP THANOFOB ...........ccooveeeeeetreeetentereseenaserscesasseseensens 53
KOMNAHUMU

Decen, 4N 44
KomnoneHtsl 1 Mukpocxemsl, Marasmu 9
Macrep KUT .4 0bn.
Mera-dnexrponmka, OO0 UB. BKAEMKQ
Merarpon, OO0 21
IMHKPORIBHE ..ottt stene et tenssne s e sont st s e sasasseesmsse s s es s e ssanesberanssas st aae bt ses s st susnsen 62
Murpakon WB. BKJIEMKQ
Op6ura-Cepeuc TB 62
nUPC, 00O 52
Mnaran Komnonentc, 3A0 306n., 9,44,52, 62
Cupuyc Tenekom, OO0 UB. BKEMKa
DNeKTPOHHEIM MUP 61
Anmkc 2 06n.
INKOTeS], QOO ... reeeeteteerieee e seesaeeasse e sesaneesce st eeme e seeaesenssms s e sassbasnssneentenssssennene LB.BKNemKa

IMRAD, QOO .....eeeireeereentisseeaeeeteenaeete s seesseesss e sesensesssssssasseessssrsessnsanssesnsessssnnsen LB. BKNerKa




LUKOJIA PAANOINIEKTPOHUKU

MTC POCTO

«Kapgpw pewaior Bce!» 3ta crapas akcuoma paboraer u B
peMoHTHOM 6u3Hece. Mo3Tomy HOM 6L OYEHb MHTEPECEH BOMN-
pOC — KaK HOBbIE NICAY NPUXOASNT B 3Ty chepy ACATENbHOCTH,
KakK npoxoauTt ux obyueHme u Tpypoycrpoiicteo. CerogHsa B
rocrax y py6puxkmn «PeMoHTHbI 6M3HEec» — AUPEKTOP LWKOMbI
paauvosanexkTpounkv npu MTC POCTO - Mynnep AnekcaHap
filkoBneeunu. Ero pacckas noceaLLeH MMEHHO NOATrOTOBKE KAPOR

PEMOHTHMKOR.

IIxosa paguosJeKTPOHUKHK
MTC POCTO — emuHCTBEHHOE
ofpaszoBaTesbHOE yupeIeHue,
KOTOPO€ TOTOBUT CIIEIMAJIMUCTOB
10 PEMOHTY M 00CJIIYKMUBaAHUIO
PaZMO3JIEKTPOHHOI alnapaTyphl.
Meropus ee Hayayiach O4eHb IaB-
Ho. 20 maprta 1963 roga MT'K 10-
CAAD (aptHe POCTO) oTEpbLI
X03pacYeTHYIO PajgMoOLIKoNy 1
paspdAla B MOCKOBCKOM palioHe
«VamarinoBo». B nepyoy paciisera
mkoJiel B 1980 rogy B Hell yunioch
1500 yyeHNKOB OJTHOBPEMEHHO, 1
paborany 14 KyiaccoB 1Jis Ipak-
TH4eckoro o0ydeHnns. Bo Bpemena
«II€PEeCTPOVKM» IIIKOJIa TIpeKpa-
TUJa CBoe cyllectBoBaHuKe. Iloc-
TaHoBJyieHueM Ilpasyiennsa MI'C
POCTO ot 21 aBrycrta 2001 rona

—~ PEMOHT M 00CIyIKMBaHUE
MYS3BbIKaJIbHBIX IIEHTPOB U aBTO-
MarHuUTOJI;

~ PEMOHT U O0CIyKMBaHUE
TeJIe(pOHHBIX allllapaToB;

~ PEMOHT M MOJEepPHM3auus
TIEPCOHAJIBHBIX KOMIILIOTE POB;

~ IPOMBIULIEHHAA BJIEKTPO-
HUKA;

— YCTaHOBKA OXPaHHBIX aBTO-~
MOOVMJIBHBIX KOMILJIEKCOB.

Ha 6msxaiiiiee Oynyiee 3a-
IIJIAHMPOBAHO OTKPBITHUE CJIENy-
IOIIMX KYPCOR!

— PeMOHT M 0OcayKMUBaHME
CBY-nieyeit;

— PEMOHT M O0OCJIyKUBaHNE
OPTTEXHUKI;

— yCTaHOBKA M 00CIy»KUBaHLe
OXPaHHBIX aBTOMOOWMJILHBIX CHUC~

TeM M panamno-

Haubonee BaxHO IOMOraTh MOJIOAEHKM oGOPYHOBAHNE;

AONPHU3BIBHOIO BO3pacTa. Eciau mmB1 ceitgyac -
He pemmmM nx l'lpOGJIeMbI, TO MOTOM OHM CTaHYT

HanIMmMn.

cucreMa
aBTOMaTU3aLN
CUCTEMHBIX pa-

LIKOJIA PajMOdJeKTPOHUKHN I10~
JIy4IJia CBOE BTOPOE POIKJIEHNE U
Bo300HOBMIIA paboTy Mo azpecy
Kanmpckoe mocce, 1. 12.

B Hacrosiuee Bpems B crieny-
aJIbHO OOOPYAOBAaHHBIX KJlaccax
MBI FOTOBMM PaJMOMEXaHMKOB 10
CJIEIYIOIMM CIIELMAJIbHOCT M

— peMOHT ¥ 00ciayKMUBaHME
TEJIEBU30POB;

— PEMOHT ¥ O0CHyXKUBaHUE
BIUAEOMarHnTOOOHOB ¥ BUIEOKa~
Mep;

6ot AutoCAD;

— PeMOHT M ofcyyyKMBaHUE
DJIeKTPOHHBIX VM MEXaHNYEeCKIX
YJaCcoB.

IIpenonaBaTeny NIKONBLI — BbI-
COKOKBaJIM(PUIIVPOBaHHbIE CIIe-
umaauetel. Cpenyu HUX aBTOPHI
MHOTVX KHUT ¥ y4eOHBIX 1Tocobuii
II0 PEMOHTY PaJMO3JEeKTPOHHOMN
anrapatypbl. ¥Y4eOHas mporpam-
Ma LIKOJIBI IIpoIlIa Ipodeccyo-
HAJIBHYIO DKCIEPTURY U YTBEPIK-
neHa MockoBckum VHCcTUTYTOM
OtkpoiToro O0pasoBaHMs.

Ilpuem caymartenei npoBO-~
JIUTCA KPYIJIOroinduo, 6e3 BcTy-
NUTEJbHBIX 9K3aMEHOB M OFpaHu-~
yeHMd 1o Bozpacry. [locTynurb
B LIKOJY PagMO3JIEKTPOHUKN
MOKHO ¢ 14 JjileT. A BOT BEPXHETO
mpeziesia HeT. ¥ Hac y4aTcs JIOAY
COBEPILIEHHO PaBHBbIX BO3PACTOB.

(]

Camomy cTapllieMy HallleMy ydJe-
HURY 76 Jier.

damresbHOCTE 0a30BOTO Kypca
coctaBaseT 4 mecsana. 'paduk
oby4deHnss MOKHO BBIOpaTh 1O
CBOEMY YCMOTPEHUIO. 3aHATUA
[IPOBOASATCS B IPYIIIAX Y MHAVBY-~
nyanbHo. I1o okoHYaHMY 00 y4YeHNs
BBIZIA€TCA CBUAETENBCTBO M OKa-
3BIBAETCH COOENICTBUE B TPYHO-
ycrporictse. CTOMMOCTb OO y4IeHNA
boJstee yem npuemnemasn. Hanpu-
Mep, cTOMMOCTE Ha30BOro Kypca
6700 py0eit. Kak ripaBiuio, rmocie
6a30Boro Kypca (TeyIeBU31OHHOIO)
MOJIOZIEIKE IIPOJioJKaeM ofyde-
HME Ha KOMIIBIOTEPHOM KypCe.
Ceifuac MbI OTKPBLJIN HOBBIN KypC
«ITPOMBILILJIEHHAA BJIEKTPOHMKA»
VI OH TaKIKe MOJb3YETCH YCIIEXOM.
dnsa Tex, KTO mocjyie OKOHYAHWSA
OJTHOTO Kypca MAEeT YYUThCH Ha
caeAyloOlMii, MBI IpejJjaraem
cknnry 10%.

¥ Hac o4yeHb MHOrO 3afBOK OT
paboronaremneit. Me1 MoxkeT BBI-
JaTh HECKOJIbKO IPeNJIOMEeHNN
paboThl [y Kaxoro HaIIero
BBHITYCKHMKA. Yem Ooblite MbL OT-
KpbIBaeM HallpaBJIEHNI 00yYeHNs,
TeM HoJIbIIIE TIOIyYaeM 3asABOK OT
IpeNpUATUI COBEPIICHHO pa3-
Horo npodwmia Cpeny HUX:
3A0 «AJIbPA-CEPBIIC»;
000 «CEPBUC-KT»;
«PI'YII BHUA»;
3A0 «CEHTABO»;
3A0 «<AJIMHA-CEPBUC»;
«[TPODTEXHOJIOI U »;
000 «3HTACEY>;
000 «CATYPH MKP»;
«OPBUTA- CEPBMC»;

— 000 «AJI'BMAKC»;

— HII «cABTOMWP» 11 T.1. 11 T.IL

Mpur mozkem ycTponuTs Ha pa-
foty s1:060ro Hallero BHITYCKHN~
Ka, HO cuuraem, 4To Hamubosee



BaYXHO IIOMOTaTb MOJIOHEKM JIO-
NPUIBLIBHOTO Bo3pacTa. Eciyu Mbl
cefyac He pelyM MX NpobJemsl,
TO IIOTOM OHM CTAHYT HaIlIMMIL.
PaGoTonaTeny npejiaratoT BIOJI~
He JIOCTOVHBIE NE€HBLIM HANIVM
BolnyckHMKaM. Corjacurecs, 9
TBIC pybJteil, Kak cTapToBas 3a-
praTa — HEIUIOXO JJI MaJIbYlMKa
17-18 net. C TeyeHMeM BpeMeHM
MoJonele pebara HabupawTca
OIIBITA U UX 3apaboTOK NOBOJLHO
OblcTpo mopuMMarores Ao 15-17
ThIC. PyOJIeii.

YuymBmnecsa y Hac JOIpPU-
3BIBHMKM OTJIMYHO YCTPOWUJIMCH B
apmym. Besp y HUX MacTepcTBO
B PYKax — OHM yMEIOT PEMOHTM-

110601 OBITOBOM TEXHUKM — OT
B3JIEKTPUUYECKUX CaMOBapPORB [0
OPUEMHMKOB U TeJeBU30poB. OH
CHINT Ha MECTE KOHChepIKa B
OonbmioM 22-X 3TaxKHOM JioMe,

Hama mkosaa — JAJs BCeX, KTO MJIOXO0 IKMNBeET.
Ecau ecTe BO3ZMOKHOCTH YIAYYIINUTH KU3HD,
NOJYYMTDH JONMOJIHUTEJIbHbIC SHAHUA — IIOYeMYy

ObI 3TO HE caeIaTh?

BCE YKIJIBIIBI U3
BTOro AOMa ITpM-
XONAT K HEMY
PEMOHTMPOBATD
OBITOBYIO TeX-

pOBaTh TEJEBU30PHl, MAJIEHbKIE
MPMEMHVKIL. OTO BCerzia BocTpebo-
BAHO I JieJlaeT COJiaTa YeJIOBEKOM
HOMED OZVH B BOMHCKOIA YaCTH.

Boabnioe konmuecTBO 3aABOK
MOCTyNaeT Ha PEMOHTHMKOB Kac-
COBBIX alNaparToB, JOMOGOHOB,
aBTOMAaTHYECKY OTKPBIBAIOLINXCS
BOPOT. QJIEKTPOHUKA €CTh Be3Jie,
¥ OOJIBIIVHCTBO anIapaTypbl U
BJIEKTPOHHBIX [IpUCIIOCObIeHMT
paboTarwT 110 OAHUM M TEM e
TIPVHIIUITaM.

Yuurbca K HaM JIIOAM [pU-
€3Kal0T M3 Pas3HBbIX YLOJKOB
cTpaHBl. B HacTodAllee Bpemsa
HaIIOJIHAEMOCTD IKOJbI 200-250
yejioBek. OCHOBHasi Macca yde-
HIKOB 13 MockoBckoii obyactu
~ OpexoBo-3yeBo, Horunck,
DpasuHo, Ilymknso u T.41. Cpenu
CJIyIIATeJIel €CTh KUTENN Jajie-
KJX FOpOJioB, Harpumep Hukens,
Ynau-¥Yns, Yeaabuncka, Yabd-
HOBCKa M T.J.

YnaeTca HaM peuiaTth Npo-
bsemy TpynoycTpoiicTBa cpenn
JIFOZEN ¢ OrpPaHMYEHHBIMU U3V~
4eCcKMMM BO3MOXKHOCTAMMU. Ha-
IpUMep, Y HaC YUMJINCh BOEHHBIE,
HOJYy4YMBILIME Ha cJIysde cepbes-
Hble paHEeHUs, HECKOJIBKO MaJIb4ll-
KOB C IMarHO30M JIeTCKUit 11eped-
pasbHBIN napaanyd. Maabuninkm
BOOOIIle MEHAJMCh Ha rjasax,
OBJIaJieBas HJEKTPOHMKOM. Onnne
"3 TaKMX HAalllMX BBINTYCKHUKOB
ceiiyac 3aHMMaeTCsa PEMOHTOM

HMKY U HE Ha-

XBaJIATCA CBOMM MacTepPOM.
Hemaso cpean Hammx ciy-
HiaTeJeil sKejJalIlnx OBJIANETh
HOBOJ1 npodeccueil 1 NoJNyInThb
BO3ZMOKHOCTb JOTIOJHUTEJIBHOTO
zapaboTka B nasbHeiiem. ¥ Hac
YYWIVCh M Bpauy (XUPYPr, aHeCTe~
3MOJIOT, THEKO-
JIOT), Y1 yUUTEJISA
(ctopukn, 6mo- o

0 T 6 R U 00 00

MacTepa IPOM3BOACTBEHHOro 06y~
4JeHUs, DeCIJIaTHO PEMOHTHPYIOT
OBITOBYIO PaJiiO3JIEKTPOHHYIO
annapatypy BetepaHam BOB,
VIHBaJIMJIaM U ITPOCTO MaJIOMMy-
M MocKBMaaM. [TprHuMany Mbl
ydacTtue u B niporpamme IlpaBu-
TesbeTBa MockBHI «Jletu Yoy,
IIpMHMMAs Ha oOydeHye IoJpocT-
KOB 13 TPYJOHBIX CeMel.

BoT nHOrfa NpUXOAMTCS CIIBI-
1aTh, YTO CEPBYC IOHEMHOI'Y
YMMpPAET, UTO CKOPO BECH OH CBE-
JeTcs JIMIIBb K 3aMEeHE TOTOBBIX
ya3i0B. Ho 5 ¢ atum abconroTHO He
corylaceH. Iloka B Hamelt cTpaHe
Tonbko 10% HaceneHMs KUBeT
xoporuo. U emje 10% Koe-kak. A

von v s o G

IIpodeccust paguomexannka Beernga oymer
OJIHOIT 3 caMBbIX BOCTpeOOBaHHBIX.

Jior, reorpad), ¥ BOeHHbIE. HacTo K
HaM IIPMXOJAT 3a IPaKTUYECKVMU
3HAHMAMM [I0CJIE€ OKOHYa HIS MHC~
TUTYTOB. JJIEKTPOHUKA — 3TO TAK
BocTpeboBaHoO ceityac!

BHINYyCKHMKOB IIKOJBL pa-
IVIOBJIEKTPOHUKM DepyT Ha pa-
00Ty BO BHOBb OTKPBIBAIOIIMECSH
cepBUCHBIE I[eHTphbl. KoHeuHO,
CHayaJia KaK CTaskepoB, HO TOC-
Jle TIPOXOYKJEHNHA CTAKVPOBKU
pebATa CTaHOBATCA XOPOILVMMU
Mactepamu ¢ 3apryaramy ot 500
JOJLTIaPOB.

Hama nikona — nysa Bcex, KTo
T1JI0XO0 ¥kuBeT. Ecyv ecTh BO3MOXK-~
HOCTh YJYYIUUTDb 3KM3Hb, I10JIy-
YUTBH JONOJIHUTEIbHBIE 3HAHMS —
noyemy ObI 5TO He cienaTth?

Hapsany c ocHOBHOM JiessTENb-
HOCTBIO — IIOATOTOBKOM cIeny-
aJNCTOB IO PEMOHTY U obcay-
KVMBAHUIO PANMODIEKTPOHHO
anrapaTrypsl, KOJUIEKTUB IIIKOJIbI
IIOCTOSAHHO 3aHMMaeTcs OJ1aroTBo-
puTenbHOCTHIO. B cBOOOIHOE OT
paboTel BpeMs, IPeroaBaTel 1

BCE OCTaJIbHbIE JKVBYT ILJIOXO U
XOTHAT, YTOOBI DJIEKTPOHMKA CIIy~
sK1MIa UM JoJro. K HaMm npuxonar
VHBaJWJbl, BETEPAHBI, IIPOCTO
MaJioumMmymmne JHOOU. Bbl uTo
JyMaeTe — BCe MOTyT KYIIMTh HO-
BYIO ¥ COBPEMEHHYIO 1M POBYIO
TexHUKYy? HeT, mHBaIMALI IpM-
HOCHAT JIOUCTOpMUYecKye Bely, 1
OHM JIOPOKAT DTOM alrapaTypo.
IloyaBasAwIaa yacTh HaceJe-
HUA 3aMHTEpecoBaHa B PEMOHTE
OBITOBOJ TeXHUKM. Tak uTo cep-~
BUC 6yueT KUTHB OYEHBb OOJITO.
XBaTHUT €ro U HalllMM JeTAM, U
HaIlIMM BHyKaM. Benpb syeKTpo-
HIKa BedJie BOKPYT HAaC U HYMK-
HO HE€ TOJIBKO YyCTaHaBJIMBATH
JO0MO(OHBI 11 BOPOTa, HO 1 pe-
MOHTHPOBaTh UX. A 9TO 3HAYNUT,
4TO NIpoheccus pagoMexaHnKa
Bcerga OyneT onHOM M3 caMbIX
BOCTpeOOBaHHBIX.

Becedy nposeau
Eezenuti Anopees
u Examepuna Cenawenxo



PEMOHTUPYEM TEJIEBU3OPDI
BMECTE C POT

(ro3BpaLLAACH K HANEYATAHHOMY)

Uropb BeseepxHun
r. Kuee (Ykpauua)

MaTHapuaTh neT Hazaj orpoMHbIW NAPK TEJNIEEM3OPOBR HA
npocropax CCCP cocronsn, B 0CHOBHOM, U3 HECKONBKHUX YHNPNLIM-
POBAHHBIX MOAENEN, CXEMUMM KOTOPbIX 3060TNMBLIE NPOU3BO-
AUTENIM KOMMIEKTOBAJIU KQXKABIA NPOAGHHbIA annapart. Kpome
TOrO, KCDKAOE NpeanpusaTue «BoITpaanoTe xHUKa», 3aHUMaBLLEecs
FAPAHTUIHBIM O6CNY)XMBAHMEM U PEMOHTOM, NONYYANO TEXHU-
4ecKyi0o AOKYMEHTALMIO OT NnpousBoauTtens. Noaromy y pemoHT-
HUKOB NPAKTUYECKU He 6bIN1o npobnem ¢ pokymentaumei. Korpa
HO HAL PLIHOK XJIbIHYJIO PA3HOO6pa3HAS MMMOPTHAS TEXHUKA
(npuuem 6e3 cxem), y pPEMOHTHUKOB BO3HUKAU NPpOGrembl, KAk co
CXeMaMU, TAK U € TEXHUYECKMMMU ONUCAHUSMU U npo4Yen uHdop-
maument. B HacTodqlen cTaTtbe ABTOP paCCKA3BIBAET O TOM, KUK
4acTb 3TUX NPO6EeM MOXHO PEeLIUTL C MOMOLLLIO NY6AnKauui B
HaALIeM XypHare U UCNPABSeT HEKOTOpbie OLUMBKU, 3aMeUeHHbIe
B 3TMX Ny6nukauuax.

B nmocaegame 10 — 15 seT cxe-
MOTEXHMKA TeJIEBI3MOHHEBIX TP -
€MHJKOB CHJIBHO MI3MEHUJIAaCh U
cTaJjla HaMHOTO paszHoobpaszHel.
HexoTopsie obmine ocobeHHOCTN
COBpPEMEHHBIX TEJIEBM30POB YMTa -
TeJIb MOKeT HaTu B[ 1, 2] m cepun
Monx craTtelt «CoBpeMeHHbBIE Mac-
COBBIE TEJIEBMB0ODPHI», OYDOJIMKO-
BaHHBIX B yKypHaJe «Pannoxob6m»
Ne6 /2001 — Ne6/2003. OgHoit 13
ocobeHHOCTEN COBPEMEHHBIX Te-
JIEBM30POB ABJAETCA OTCYTCTBIE

pPeryiampoBOYHBIX 3JE€MEHTOB,
a BCe CEePBUCHBIE PETYJIMPOBKN
OCYIIECTBIAIOTCA B CIIEIMAIBEHOM
cepBycHOM peskmme. Ilpnuem,
BXOKJIE€HME B CEPBUCHBIN PEIRIM,
0ocOoDEeHHOCTHM PEryJMpOBKN U
YCTaHOBKM cllenMajbHBIX Hapa-
METPOB — ONIMHN NJA KaXKJ0r'o
anmaparta cBou. IloaTomy, Kpome
NPUHIMIMAJIBHON CXEMBI U TeX-
HIYECKOT'O OIMCaHNA PEMOHTHUKY
MoskeT noHamobmThesa nudop-
Manyus O CEePBUCHBIX pPeXMMax

(BXOIEHVIE B CEPBUCHBIN PEYKVIM,
peryampoBKa 11 yCTaHOBKA OIILIVIA).
KpaTrkaa, HO oueHb NOJe3HadA
nudopMarmsa O BXOMIEHNU B
CEPBUCHBIE PEKVIMEBI ITYOJINKOBAJ
B HECKOJILKMX HOMEpPAaX JKypHaJa
Mwuxann PazaHoB. 3Ty NOCTOAH-
HO ODHOBJIAEMYIO M pacHIinpse-
MYI0 MH(POPMALMIO MOYKHO HANTHN
TaKKe Ha calTe «Teaemacrep»
(www.telemaster.ru). Becbma
[I0JIe3HA TaK’Ke PeryJspHo myb-
JUKyeMas MHdpopMaluma o Heye-
IPaBHOCTAX TEJIEBM30POB N Me-
ToauKe nx noyucka. Hapo ckasaTs,
4To B :KypHaJje POT za Bpemsa ero
cyllecTBOBaHMA OBIJIO HaIleyaTa -
HO JIOBOJILHO MHOTO CX€M ¥ TeX-
HMYECKNX OIMVICaHWI PasyIMyHbIX
TeJIEBM3MOHHBIX NIPMEMHIKOR.
Bosee Toro, s 3amMeTnJI, 4TO BCE
yarrie 6epy Ha PEMOHTHI Ky PHAJIBI
P3T (maxce coOCcTBEHHBIE CTATHM),
T.K. KAYeCTBO CXEeM B JKypHale
O4YeHb BHICOKO, 3aMETHO JIyHIllE,
yeM KadecTBO CXeM U3 aJb0OMOB
CXEM MIMIIOPTHBIX TeJEBU30POB,
BBIIYII[€HHBIX OJHMM M3 POCCUI-
CKMX M3aTeNbCTB (f MMelo fosee
TpUALATH TakuX ajdbboMoB). HTo
OB1 OBLJIO MPOIIe NCKATh KypPHAJ
C HY>KHOI CXeMOl, TEXHUIECKNM
OIVICAHMEM JJIM OIVICAHMEM cep-
BrcHoro peskuma u3 POT, a ceexn
9Ty MHQopMaryio B Tabanuy 1.
Xoresaoch ObI JOTIOJHUTE O~
caHye TeJEeBM3VOHHOTO IIaccy
CP-375 dmpmer DAEWOO orry6-
aukosaHHoe B Ne 2 3a 2002 rog.
Kak m3BecTHO, JIJIs BXOXKIEHNA B

Tabnmua 1. TexHuueckue ONUCAHUS U CXeMbl TENeBU30POB, ONy6nuKOoBaHHbIE B HoMmepax 1/1999...12/2004

dupma, MoneJb, IACCH Cxema | Omcanne | Cepsuc He:(f;?;B— Ne/rog cTp.
IMMaccn 11AK19 (SHIVAKI) HeT HeT €CThb HET 2/99 10...12
HET ecTb HeT HeT 3/99 3...6
[Hacen ICC 19 (THOMSON) ecTb eCThb HeT HeT 1/00 4..10
Baok murauna SANYO C14A23, C20EE13
(wacen A7-Al4 /20) eCTb ecThb HeT HeT 2/00 4.7
SONY KV-M2540/41 (utaccu BE-3B) HeT HeT ecTb HeT 3/00 3..5
LG nraccu MC- 84A HET ecTb HET eCcTb 4/00 4..10
SHARP 14/20/21A1-RU ecTb ecTb ecTb HeT 5/00 5...9
SHARP 21R-SC, 21R-M3, 21R-M10,
CV-21R2, CV21-RU (maccu SP-70) HeT ecTb ecTb eCcTb 1/01 5...10
LG CF-25H30, CF-25H90 (mmaccu MC- 74A) ecTb ecTb ecTb ecTb 2/01 2.9
MTaccen TX807 (THOMSON) ecTb ecTb ecTb HeT 3/01 5..12




Tabnmua 1. OkoOHUYGHME

dupma, MOAEIIb, IIACCH

Hewucnpag-

Cxema | Omucanne | CepBuc HOCTH Ne/rox cTp.
PANASONIC macen MX-3 ecrb eCcTh ecThb HeT 6/01 4..11
HeT HeT HeT ecTb 7/01 5...9
FUNAI TV-2000A MK7 ecTb HeT HeT eCcTb 8/01 4..9
LG macen MC-84A ecTb HeT HeT HeT 1/02 | Briagka
AkaiCT - 2107D eCcTb HeT HeT HeT 1/02 | Bruagka
JVC macen CG ecTb HeT HeT HeT 2/02 | Braanka
AITWA TV-C201 ecTb HeT HeT HeT 2/02 | Brianka
SAMSUNG macen KS1A €CTb eCTb HeT HeT 2/02 6..15
HeT HeT ecTb HeT 3/02 1..13
Gold Star CF- 20E50X ecThb HeT HeT HeT 3/02 Brianka
DAEWOO CP-375 eCcThb ecTb ecTb HET 4/02 7..18
FUNAITYV - 2100A MK3 ecTb HeT HeT HeT 4/02 | Bruagka
DAEWOO raceu CP-002 ecTb ecTb HeT HeT 5/02 4.12
HeT ecTb eCThb HET 6/02 5.8
JVC AV - 21 TE(A),ME, ZE (mtaccu MZ2) ecTb HeT HeT HeT 6/02 | Briangka
SAMSUNG CK 5339 TR/BWZX (maccu P1B) ecTb HeT HeT HET 7/02 | Bruagka
SAMSUNG macen S15A eCcThb ecThb HeT HeT 7/02 4..14
ecTb €CcThb ecTb HET 8/02 4.12
DAEWOO DTT-1427/1441/1444 /1446
1449/1451/1457/14 4 2044
4046%047/4[1)49/405?%(1)27%333%527//2157 ecTe Her HeT Her 8/02 | Bumamia
(rmacen C-50)
DAEWOO macceu CP-185 eCcTb ecTb €CTh HeT 9/02 2...9
ATWA TV-C1400 ecTb HeT HET HeT 2/03 | Braaxgka
AIWA TV-F21T1 eCcTb HeT HeT HeT 2/03 | Brruagka
DAEWOO macen CP-385 u CP-785 ecTb ecTb €CThb HeT 3/03 4..13
SONY monob6g0x KV14V5 ecTb HeT HeT HeT 3/03 | Bruanka
LG macen MC-019A €CThb ecTb HeT HeT 4/03 6..14
HET ecTb eCcTb HeT 5/03
JVC AV-21PS (mraceu MZ2) eCcTb HeT HeT HeT 4/03 | Briagka
AIWA TV-F21T1 ecTb HeT HeT HeT 5/03 Braagka
GRUNDIG maccu CUC7303 €CThb HeT HeT HeT 6/03 | Briangka
ecTb ecTb HeT HeT 7/03 4..11
PHILIPS mracen LO1.1 (1o 21" BRIIOUNTENBHO) | €CThb €CcTb HeT HeT 8/03 6..9
ecThb ecThb ecThb HeT 9/03 6...13
GRUNDIG maccun CUC2021 ecTb HeT HeT HeT 7/03 | Bruagka
AITWA AV-29M201 eCTb HET HeT HET 8/03 | Briangka
GRUNDIG P37-1101/5TXT, T51-1101/5TXT,
T55-1101/5TXT eCcTb HeT HeT HEeT 8/03 Bruoanka
JVC AV-2D303 (uaccu FE) eCTh HeT HeT HeT 9/03 Briagka
LG macer MC-991A eCcTb ecTb HeT HET 1/04 5...14
HeT ecTb eCThb HeT 2/04 11...19
PHILIPS maccu L01.1 (Gosree 21") eCcTb €CTb eCcTb HeT 3/04 7..16
Cowou 54TII6155 macen A-2000 e €CTb =2 1T /02 | 5..10
HeT HeT eCThb HeT 5/04 5...10
SHARP 20A1-RU, 21A1-RU, 21A2-RU ecTb ecTb HeT HeT 6/04 8...12
(uraccu N.UA-1) HeT ecThb ecThb eCThb 7/04 3.7
FUNAI TV-1400A/2000A /2100 MK12 eeth et T T B/o4 | T.14
HeT ecTb ecTb HeT 9/04 .9
HORIZONT 51/54 CTV-664M ecTb ecTb HeT Her 11/04 9..17
(mraccu 11AK30) €CcThb ecThb ecTb ecTb 12/04 9..13




CEepPBUCHBIN PEXKUM U PeryJamupoB-
KIJ 3TOTO IIACCH, a TaKsKe Iaccu
CP-370, ucriosib3yeTcs cepBuc-
HBI MyJAbT OMCTAHLUMOHHOIO yII-
paBaenus (ILAY) R-30SVC. 3toT
IIyJbT UMeeT JIBa CYIIeCTBEHHBIX
HepocTtaTKa. OH gedhunuTeH u 10-
por, HO 6e3 Hero MosKHO 0DONTUCH,
ecyiu TipuobpecTy OTHOCUTEJIBHO
"enoporoi (10...15 y.e.) yHUBep-
canpHbl myabT MAK 2000maxi
niau MAK 2002 nmonbckoro npo-
U3BOJICTBA. OTU MYJAbTHI MOTYT
OBITEH 3aIIPOrpPaMMUPOBaHBL I10]
komaHgb!l TysbTa R-30SVC, nas
yero HaJio BBecT Ko 1239, HaskaB
rkaasuiiu IJ1Y B coeytomeit moc-
aepopaTesbHocTu: VCR+SAT-
TV — 1-2-3-9 — OK (mogpobuee
CM. MHCTPYKLMIO K ITYJIBTY).

Heobxonumo ckazaTh, 4TO B
nepBbIX HoMepax PIT omucanne
anrapaToB JaBajioch 0030PHO, U K
HeMy He Bcer/ia Oblyla ITPUJIosKeHa
OpUHIMITUAJbHAS cXeMa. Xapak-
TEPHBIM IIPUMEPOM TOMY MOKeT
CJIY'KUTDH OIMCaHMUe TeJeBU30pa
LG na macen MC- 84A, onrybom-
xoBaHHOe B Ne 4 3a 2000. Ilpuamm-
nuaJibHasA cXeMa TeJIeBUBMOHHOTO
maccu MC- 84A mpexkpacHOro
kadecTBa ObLIa onmybamMKoOBaHa
mosaHee, B Ne 1 3a 2002 rog, Ot-
CYTCTBUE OIIUCAHUA CEePBUCHOTO
pesxkuMa ronpodyeM KOMIIEHCH-
pPOBaTh B 3TOM HOMEDE.

CepBUCHBIIT peEuM

TeJeBU3MOHHOTO IACCU

MC-84A dupmel LG

BxosxneHne B cepBUCHBI pe-
SKUM U PeryJIMPOBKa TeJIeBU3u-
ouHoro maccu MC-84A ocyuiect-
BJfeTCA U3 padoyero pekuma c
noMoIlb0 nysnbra Y, mocras-
JIIEMOT'0 B KOMIUIEKTE C TeJIeBU-
3opoM. s sToro HeoOXoaumo
OHOBpPEMEeHHO Ha’KaTbh KHOIIKU
OK Ha niyzibre /1Y 1 Ha nepegHeit
naHeJ M TEeJEeBU30Pa U YIOePI:Ku-
BaTh UX HECKOJBKO cerkyHJa. OO
aKTUBallMM CEePBUCHOTO PEXUMA
TOBOPUT MOABJIEHNUE HA 3KpaHe
CEepPBUCHOTO MeHH (cM. puc. 1)

Bribop cepBucHOrOo pexu-
ma (meH©0) LINE SVC-0, LINE
SVC-1, OPTION 1 u OPTION 2
IIPOUBBOAUTCA KeJITOV KHOMKOIA
mysaeTa JIY.

Tabnmua 2. 3HAYEHHME NAPAMETPOR Perynmpyembix B CEPBUCHBbIX

pexxumax LINE SVC-0 u LINE SVC-1

CepsucHsrii Haumenosanne HauannHoe 3HaYeHNE
IMapameTp
pesxkuM peryJimpoBKEnu napaMeTpa
AGC 3amepixkka APY
RG Pasmax R 32
GG Pasmax G 31
LINE SVC-0 BG Paan:{ax G 27
VL JUHENHOCTh 34
10 BEPTUKAJIN
VS LEeHTPOBKa 25
10 BEPTUKAINU
VA pasmep 43
10 BEPTUKAJIN
CcMelleHKe Mo ropu-
HS 36
LINE SVC-1 souTanu (paza CP)
10 (b - @115 KMHECKOIIOB
SC S-koppekmua o | 16", 14" 1 giast KMHECKO-
BEPTUKAIU OB C Y3KOJ FrOPJIOBUHON
ORION)

Ta6nmua 3. Koabl napamMeTpoE yCTAHABJIMBEAEMbIX B CEPEMCHOM

pexxume OPTION 1

IMapameTp (ongms) Kogx dyurunsa
00 BG/I/DK
01 BG/1/DK/M
YSTE
SYSTEM 10 ONLY SINGLE SYSTEM
11 ONLY/DUAL
0 PHONO JACK (AV1)
SCART
1 SCART JACK (AV1)
0 W/O EYE
EYE 1 WITH EYE
0 W/0O UBB
UBB 1 WITH UBB
AV 0 W/0 AV2 (FRONT)
1 WITH AV2 (FRONT)

Ta6nuua 4. Koabl napameTpoB yCTaHABIMBAEMbBIX B CEPBUCHOM

pexxume OPTION 2

IMapamerp
(onmma) Kogx DyHrRUnA
0 | Normal Condition
FFI FFI (Fast Filter IF-PLL) Active (6blcTpbIit HGUIbLTP
1 |DPAIIY BJ. AkTUBMpOBATD IPU Ype3MePHOM yPOBHE
CUrHAJIA
0 |W/O Chinese NICAM
NA
CHI 1 |Chinese NICAM
LANG M | Multi Language (M = 0)
' E |English Only (E=1)
0 |W/OHOTEL
TE
HOTEL 1 |WITH HOTEL
0 |W/OGAMEPACK
GAME
1 | WITH GAME PACK




Ta6nmua 5. 3Hauenus (aaHubie) OPTION 1
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Ta6suua 6. BHauenuns (aaHubie) OPTION 2

FFI |CHINA| LANG HOTEL| GAME

JlanHbIe
16
17
18
19
20
21

22
23
24
25
26
27

28
29

30

31

LANG [HOTEL| GAME

FF1 |CHINA

Jlaunbie

10
11
12
13
14
15




Brifop rmyHKTa MEHIO OCYIIIeCT~
BJIAETCS KHOIIKaMU IIePERITFOYUEHVIS
nporpavMm PRA 1 PRV a yctanoB-
Ka 3Ha4YeHMdA rapaMerpa — KHOII-
kaMy rpoMkocTs VOL4 1 VOLP

Brbi0op cepeucroro menro LINE
SVC-0, LINE SVC-1, OPTION 1
n OPTION 2 (cM HMIKHIOIO CTPO-
Ky puc 1) IpoM3BOAUTCS KEeJITOMN
KHOIIKO¥ TyJsibra 1Y

B pexumax OPTION 1 u
OPTION 2 BbI60p 3HaYEHMIT IPO-
U3BOAUTCHA UU(PPOBLIMM KHOII-
KaMI

Jna sanmoMuHaHEMA yCTAaHOB-
JIEHHBIX JIAHHBIX HEOOXOoaMMo
HaxaTb KHONKY OK

HexoTopsie cipaBoiHbIE

JIAaHHBbIE U PeKOMeH AN

IO peryJiipoBKe

¥ YCTAaHOBRKE ONIMiA

Ilepen perynmpoBkoil IpoBe-
PUTB ¥ IpY HeoOXOJIMIMOCTH yCTa-
HOBUTB 3Ha4eHMe napamerpa CDL
B peskume LINE SVC-0 paBubIM
8 nna kuneckonos 14, 16" vy 12
st knHeckoros 20, 21

PerynupoBKRy TeJeBU30pOB
Ha maccu MC-84A MokHO nipo-
M3BOJAUTHE TI0 KJIACCUYECKVIM Me-
TONMKAM B CEPBMCHBIX PEXKMMaX
LINE SVC-0 n LINE SVC-1
Perynupyemsble nmapaMeTphbl 1 UX
HavaJbHbIC 3HAUEHNS YKa3aHbI B
Tabanie 2

Kosbl 0CHOBHBIX TTapaMeTPOB,
OTIpeNeJIAIIINX KOH(OUTypal1o
TeJeBMU30pa, IPUBENIEHbI B Tab-
annax 34 Batux rabannax ax-
IIINIICKYIE COKPAIIEHNA JIOJMKHBI
OBITH TIOHSTHEI 3& VICKJIIOUYEHNEM
FFI IlosTtomy B COOTBETCTBYIO-
mer ssderike tabimue! 4 coenaH
nepeBox 3HayYeHUA (HaHHBIE)
OMLMII MTPUBEZEHBI B TabamI@ax 5
n 6 KoHdurypanumsa rereBuzopa
COOTBETCTBYIOIIAsA 9TUM 3HAa-
YeHMAM pacmug)pOBbIBAETCA C
JCIIOJIb30BaHMEM KOIOB M3 Tab-
Jui 3 u 4

Crnenyer 3aMeTUTh, UTO U3-
TOTOBNUTEJIb OCTaBJAET 3a coboit
IIPABO BHOCUTH B TEJIEBU30D W3-
MEeHEeHMsA, He yXyJllallnue Ka-
4yecTBa ero paborsl B peanbHOM

AGC

RG

GG

BG

CDL
LINE SVC-0 PR05 N50HZ

Puc 1 CepBucHoe meHio
LINE SVC-0

anmnapaTte MOryT ObITb BHECEHBI
HEe3HAUYNTEJIbHLIE I3MEHEHNA U B
CEDBUCHbIE PEFKIMbBI

Jlureparypa

1 Xoxnoe B Ocobennocmu
PAOUOKAHANAL COBPEMEHHOZO Te-
snesusopa Paduo, 1998, No2

2 Bessepxnuu VM Tpemwve
noxoaenue BUC «o0noxpuc-
maavuble menesudopog» PIT,
2003, NeVo1, 2

MAFA3NH
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ANA pEMOHTa ayauno
U BUAEOTEXHUKH
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Aapec: MockBa,

yn. Xpomosa, 8. 7/1

(Bx04 Yepes Teneartense)
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Ten.: {095)544-7727
dakc: (095) 168-7083
E-mail: kimkit@mail.ru

www_telemaster.ru/kim
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TOSHIBA OUINYHECKUNX BENMNYMH
- Epcos
HSONY IOR ® puctanumonHbie VIK Tepmomerps [-20°C .. +420°C,
Panasonic e N33epHOE HABEAERVB Ha OSLEKT, NAMATL 3H3YEHVIN}
( 5 FUNAI o * PErVCTPaTOpPLI TEMIEPaTYPL! {NPorpaMMMpPoOBaHINE
3anucy, BeiGopka or 1 ¢ po 2 4, make. 16000
JVC C 3anmceit)
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NOCTORARHON COCTABAROLLEN Ulyma)
VISHAY. e Taxometpsi (100000 06./ MiH., CMEHHBIE oy
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: 3 0o |
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BHUMAHUE NMJIATUAT!

EBreHun AHapeeB
r. Mocksa

Mb! Bcena CTpeMMMCH K CKaHAaaNnam Ha cTpaHulax Hallero n3-

paHuns.. OpgHako, kKoraa

yBaxaembie

aBTOpbLl, 3apeKko-

MeHAoBaBLUMe cebs ycnelHbIM U MHOTONIETHUM COTPYAHUYECTBOM
C XypHarioM « PEMOHT 3NeKTPOHHOM TEXHUKUY», K KOTOpPbIM, 6e3
COMHEeHUs1 He oTHocuTbes Uropb BopucoBuy Be3BepxHUWA, XOTAT
NOKasiTbCAl, Mbl HE MOXEM He NPeAoCTaBUTbL UM TaKyl0o BO3MOX-
HOCTb, OCOOEHHO B Cry4asiX, NOXOXUX Ha 3TOT.

B npeaasepun Hosoro I'oza
KaXXJIblli M3 HAC OXKUJACT MOJNY-
9UTh YTO-HUOYIH CBETIOC U IpH-
situoe. [IpuobGpeTss 3a monTOpEI
HEJICIIM JI0O HOBOTO TOJ/ia JIBa ITOC-
JICTHUX Ha TOT MOMCHT KypHAaia
POT, s oOmapyXun CTaThiO
«Tpauckozmeper SECAM/PAL ce-
meiictBa TSP-56 Ha coBpemMeHHOM
3JICMEHTHOU 0a3¢) M UCITLITAT HH C
9eM HE CPABHHMBIC M OYCHH HC-
NpuUsATHbIE oOllymieHus. Hedro
CpeIHEE MEXKIY JCKABIO U CO-
CTOSIHMCM 4YCIIOBEKA, Y KOTOPOTO
TOIBKO 9TO BBITAIMIN KOIICICK C
JIOJITOXKTIaHHOM TPUHAILATOM
3apmiaTtod. YK€ aHHOTauus K
sroii ctatbe B POT NelO moka-
3ajlach MHE O4Y€Hb 3HaKomou. B
xypuane Pamuoamatop Nel(Q 3a
2003 ro; Opma omyOimkOBaHa
Mosi  cTaths  «TpaHCKOJIEpH]
SECAM/PALy». S oteickam 3TOT
HOMEp. AHHOTAIlMM K CTaThIM
OTJIMYAIOTCS TOJNBKO TEM, 9TO
Be3Bepxumii J100aBHI B TEKCT
OJTHO CIIOBO («Poccuron).
Jlaneine, 6onbeme. TekcT cTaThu
Ha cTpanune 9 B POT Nel2 ornu-
qaeTCsI OT MOETr0 TOJNBKO OJJHOU
dpazoii: «llecgatnas  mnara
TpaHCKO/IEpa ITOKa3aHa Ha
puc.1». Ha crenyromeit crpanuiie
no paznena «Ha3swadenue) Tak-
)K€ CIEeNyeT TEKCT U3 MOCH CTa-
TBH.

ABTOpCckuit TekcT OT bes-
BCPXHETO HAYMHACTCS C pasie-
na «Ha3znagenue» u ¢ Becbma

He yxpaou. bo-
JCbSL 3aN06e0b

COMHHTCIBHOTO YTBEPXKJICHUS,
gr0o Tpauckoaep TSP-56-2 npen-
HA3HAYCH JJIsI UCITOJIb30BAHUS B
TV-mpuemuukax B/G (obpabatsl-
BaroT TONsKO PAL-curuan)...

X049y 3aMETUTh, 9TO CTAHAAPT
B/G HHMKaKOro OTHOIICHHUS K CHC-
teme PAL me umeer. B OwiBIICH
I'JIP gysecHO MCHONB30BaJICSA
crangapt B/G npu nepenade un-
dopmanuu O IBETE IO CHCTEME
SECAM. 3toT K€ cTaHjapT Huc-
IMOJIb3yETCS B HECKONBKHX CTpa-
Hax bmumxnero Boctoka. Ilumry
00 3TOM TOJEKO JIJISI TOT'O, 9TO OBI
JUTATCITH HHU TPUITUCHIBAIH 3TOT
«xomy™ w™MHE. Pazgen «DyHk-
IIMOHAJIbHAsI CXEMa TPaHCKO-
nepa TSP-56-2» - 310 Takxe Mo
TekcT Ha 95%. O4ueHp MHOTO MOE-
ro Tekcra B paszzaenc «Hekorto-
pBIC PCKOMCHJAAIMU IO yCTa-
HOBKE TpaHckojiepa TSP-56-2».

Becpma opurmHalbHO J0pa-
0oTaHa 3aKIIOYUTEIHHAS JaCTh
B POTI11 («Yto mpemmaract pol-
HOK?»). I'maBHOE u3MEHEHHME —
9TO TO, 9TO B MOCH CTaThC IICHBLI
YKa3aHbl B TPUBHAX, 4 B CTaThE
JlaBusienko B gosapax. Mos cra-
Thsl mucanach B Mac-utone 2003
rojia. IloaTomy B HEe HE momal
Tpanckoyicp TSP-56-4, xotoporo
HA TOT MOMCHT e€me HE OBLIO.
ITO, MHOXKaNyi, CIAMHCTBCHHASI
9aCTh CTAThH, TOTHOCTHIO HAITH-
cannas be3sepxuum. On «mepe-
JIUPA» HE TONBKO Y MCHS, HO H
U3 KHUTH

A. A. Tlonomapenko («TemeBusu-
ouuble MuKpocxembl PHILIPSy;
kuura 1. - CII6.: Hayka u Texuu-
ka, Tomaz-undopm, 1997). Omu-
canue Mukpocxemsl TDA4661 B
CTaTb¢ TOYBh-B-TOYh COOTBETCT-
BYCT €€ ONHCAHUIO CO CTPAHHMIIBI
125 sTOif KHHMTH, a OIIMCAHHC
mukpocxemsl TDA8501 moxno
HaiiTh Ha cTp. 166. M3 BEIIICH3-
JIOXKCHHOTO HAITPAIIMBACTCS BbI-
BOJI, 4TO cCTaThs be3BepxHEro
SABJISETCS KOMOHWJIISIIIUEM MOEH
CTaThH U3 Paguoamaropa
Nel10/2003 m HEKOTOpBIX Mare-
puanoB u3 kuuru A. A. Ilonoma-
peuko. Ilpuaem bespepxumit 6e3
3a3pCHUS COBECTH HCIOJIB30BAll
pa3paboTanHyl0 MHOH KJIaCCH-
dbuKamuio JCKOJACPOB M METO-
JIOB MOJICPHH3AIIMU TCIICBU30POB
cuctembl PAL nna mpuema cur-
nana SEC AM, ananu3 psiHKa,
BBIBOJIBI | T.IL Ilomo0HEIC CrIOCOOBI
HAITUCAHUS CTATCH JOMYCTHUMBbI
TOJIEKO JISI TICPBUYIHBIX aBTOPOB.
B nmanHoM cnmydae Jijia MEHS CO-
BMmecTHO ¢ Ilonomapenko. B mo-
OOM MHOM Clydac — 3TO HAa3bI-
BAIOTCS IIJIATHATOM, & JIIOJHU KC-
MOJB3YIOIIUE 3TH CHOCOOBI -
iaruatopamMu. S HE BHHIO B
MyOIUKaluu CETo ILIaruaTra pe-
nakinuo POT. BunoBen B 3TOM
TobKO be3Bepxuuii. Tem OGonee
Ha MCPBOM CTPAHMUIE KaxJgoro
HOMEpa HAIICTO JXypHana psi-
JIOM C OTJIaBIICHHEM HMECTCS
MPEAYNPEKJICHUE, 9TO 3a JOC-
TOBEPHOCThL HMHQOpMAIlUH B
CTaThsX OTBETCTBCHHOCTH HECYT
aBTOPHL.

O Tom, uTto be3Bepxuuii mia-
THATOP, 51 U XOTEH COOOIIHUTH IH-
tatensm POT B srtoit myOnmka-
M.

P.S. Korga Bce 310 OBLTIO Ha-
MMMCAHO, MHC IMPHHECIH XKyp-
Han Pagumoamarop Nel 3a 2004
roji, B KkotopoM be3BepxHuit
onmyOmuKoBan cTaThio «TpaHc-
koziepel SECAM/PAL Ha co-
BPEMCHHO#M 3JIeMCHTHOH Oa-
3e», KOTOpas O9CHB ITOX0XKA Ha
CTAaTBI0 3TOTO ILIOJIOBHUTOTO
aropa B POT. A ngymaro,
KOMMCHTapuM u3JMimHu. Jle-
JKaBIO TIPOJIOJDKACTCSI.



MOZAEJIN TENEBU3OPOB Tox
Mopens nmpou3s- ITaceun HyasT
DUPMBbI SONY (uacrs 2) poxcrEa
KV-19XMD 1987 GR-2 RM-652
Muxaun PasaHoB KV-2010 1974 | -oooen | ooeeoee-
(MOCKBO) KV-2020 1973 | —mmmmm | e
KV-2024EC 1979 | ------ RM-605
ITpodoascenue. Hauanro ¢ POT Nel, 2005 . KV-2025AN 1979 | ------ RM-604
KV-2030 1973 -
Tox KV-2032ME 1980 |  --—--- RM-607
Monenn pons- accu HyasT KV-2035 1978 | mmmmmm | mmmmmeeee-
BOJICTBA KV-2050 1975 | —-memm | mmmmee-
KV-1820E 1976 | ——--—— | —emmmmmm——- KV-2052 1983 | ——---em | mmmmmeeeo
KV-1825 1975 | ---=== | mmmmem—e—- KV-2056EC 1983 XE-2 RM-635
KV-1830 D e KV-2060 1974 | —-mmmm | mmmmeeeee-
KV-1835 1976 | -----= | mmmemmeeee KV-2062MR 1985 P2 RM-622
KV-1840 U e e KV-2064EC 1983 XE-3 RM-635
KV-1842E 1981 | ------ RM-602 KV-2065 1976 | -—---= | mmmmemmee-
KV-1845 I A e KV-2070 1974 - ———-
KV-1850 I e D KV-2071R 1986 | ---—--- RM-734
KV-1855 I e KV-2073R 1986 |  ------ RM-734
KV-1855DF 1980 | - RM-604 KV-2080R 1986 | ----—-- RM-735
KV-1860 1974 KV-2092EC 1985 | - RM-641
KV-1865 1975 | ------ | mmmmmmeeeo KV-2092R 1986 | -----——- RM-735
KV-1870 1976 | -----= | —mmmmmme—- KV-2093R 1986 | -----—-- RM-735
KV-1875 1978 e KV-2096 1986 | ------- RM-641A
KV-1880 1972 i KV-20FS100 2002 BA-6 RM-Y173
KV-1882EC 1984 XE-3 RM-635 KV-20M10 1994 BA-2 RM-Y116
KV-18DR1 1983 | -—-———- RM-720 KV-20S10 1994 BA-2 RM-Y116
KV-1910 1976 | c---mm | mmmmmmeeeeo KV-20S90 2000 BA-4D RM-Y155
KV-1915 1982 | —---m= | mmmmmemeee- KV-20TR21 1989 | ------—-- RM-744
KV-1920 I I e e KV-20WS1A 1997 BE-5 RM-836
KV-1925R 1985 | --——-- RM-717 KV-20XBR 1984 | ---———- RM-724
KV-1926R 1986 | -—-———-—- RM-717 KV-2134M3 1990 [ ------- | --mme——-
KV-1928R 1986 | ------ RM-717 KV-2135M3 1992 G-3E RM-849S
KV-1929R 1987 | ---—-- RM-717 KV-2140RWP 1987 | ---—--- RM-743
KV-1940 1976 | —mmmmm | mmmmmmmmeeo KV-2153MT 1990 GP-1A RM-687C
KV-1946R 1981 | - | oo KV-2162M9 1988 GP-1S RM-677C
KV-1947R 1982 |  --—--- RM-707 KV-2165MT 1992 G-3E RM-827S
KV-1948R 1982 |  -——- RM-708 KV-2167TMT 1994 G-3EN RM-849S
KV-1952R 1982 | --——-- RM-707 KV-2180R 1994 BA-2 RM-Y123
KV-1953R 1983 | --——-- RM-707 KV-2182M9 1988 | ------- RM-677A
KV-1965 1985 | —---m= | mmmmmmmeee- KV-2182MR 1988 GP-1 RM-656A
KV-1970R 1984 | ------ RM-717 KV-2184MT 1990 GP-1A RM-687C
KV-1971R 1984 |  ---———- RM-717 KV-2185MK 1992 G-3E RM-827S
KV-1972R 1985 | ------ RM-717 KV-2185MTJ 1992 G-3E RM-875S
KV-1973R 1985 | -----—- RM-717 KV-2187TMT 1994 G-3EN RM-849S
KV-1975R 1984 |  --———-- RM-718 KV-2190RS 1994 BA-2 RM-Y123
KV-1980R 1984 |  -—--—- RM-719 KV-2192M3 1990 GP-1A RM-687B
KV-1981R 1985 | —-—-——-- RM-728 KV-2194MT 1991 GP-1A RM-687C
KV-1984MT 1990 GP-1A RM-687C KV-2199M5T 1998 BG-2S RM-869
KV-1985 I I e D KV-2199M70 2000 BG-3S RM-952
KV-1985MT 1992 G-3E RM-827S KV-2199XDK 1999 BG-3S RM-952
KV-1990 1984 I KV-21C1 1996 BE-5 RM-836
KV-1995 1985 RX | - KV-21C4 1997 BE-5 RM-836




Ton Ton
Mopean pon3- Ilacen lyasT Mopenn Ipou3- Ilaccu TyaeT
BOJCTBA BOJICTBA

KV-21C5B 1998 FE-1 RM-883 KV-2552M9 1988 | -----——- RM-677C
KV-21DJ2 1990 | ------—- RM-591 KV-2553MT 1989 GP-1A RM-687C
KV-21DK1 1993 G-3E RM-849S KV-25656MT 1992 GP-1A RM-827S
KV-21DK2 1994 G-3EN RM-849S KV-2566MTJ 1992 GP-1A RM-827S
KV-21FT1K 2000 FE-2 RM-887 KV-2584MT 1990 GP-1A RM-687C
KV-21FT2K 2000 FE-2 RM-887 KV-2585MT 1993 GP-1A RM-687C
KV-21FV1 2000 BC-5 RM-C916 KV-25B5E 1998 FE-1 RM-883
KV-21FXIMT 1986 VX RM-646 KV-25C5A 1998 FE-1 RM-883
KV-21FX20A 1999 FE-1A RM-887 KV-25DJ2 1990 | -—---—- RM-591
KV-21FX30K 2001 FE-2 RM-887 KV-25DXR 1985 | ----—-- RM-727
KV-21GP1 1990 | —------ RM-590 KV-25E1A 1996 AE-3 RM-831
KV-21LS30 2001 FE-2 RM-887 KV-25F3A 1997 BE-3D RM-862
KV-21LT1B 2000 FE-2 RM-887 KV-25FX20A 1999 FE-1A RM-T887
KV-21LT30K 2000 FE-2 RM-887 KV-25K1 1997 AE-4 RM-862
KV-21M1 1996 BE-4A RM-836 KV-25KI1R 1997 AE-4 RM-862
KV-21M1K 1996 BE-4A RM-836 KV-25K5A 1998 FE-1 RM-883
KV-21M3 1997 BE-4A RM-836 KV-25M1A 1996 BE-3B RM-837
KV-21M3K 1997 BE-4A RM-836 KV-25M1D 1996 BE-3B RM-837
KV-21M5D 1998 FE-1 RM-883 KV-25M1K 1996 BE-3B RM-837
KV-21R1 1996 BE-5 RM-836 KV-25M2A 1998 FE-1 RM-883
KV-21R10 1994 BA-2 RM-Y116 KV-25R1A 1996 BE-5 RM-836
KV-21RS10 1994 BA-2 RM-Y116 KV-25R1R 1996 BE-5 RM-836
KV-21T1 1996 BE-4A RM-836 KV-25R2A 1998 FE-1 RM-883
KV-21T1R 1996 BE-4A RM-836 KV-25T1A 1996 BE-3B RM-837
KV-21T3 1997 BE-4A RM-836 KV-25T1B 1996 BE-3B RM-837
KV-21T5R 1998 FE-1 RM-883 KV-25T1R 1996 BE-3B RM-837

KV-21V5A 1997 BC-4 RM-C810 KV-25T2A 1998 FE-1 RM-883
KV-21V5K 1997 BC-4 RM-C813 KV-25VXR 1986 | -----—-- RM-737
KV-21V6A 1997 BC-4 RM-C810 KV-25X1A 1996 BE2D RM-839
KV-21VM3MT 1995 BC-2 RM-847 KV-25X3A 1997 AE-4 RM-862
KV-21VM5 1996 BC-3 RM-803 KV-25X5A 1998 FE-1 RM-883
KV-21VXIMT 1986 | ---————- RM-664 KV-25XBR 1984 | -—---—- RM-724
KV-21X1K 1996 BE-5 RM-836 KV-25XSTD 1987 AE-1 RM-673
KV-21X1MT 1980 | - | e KV-2649R 1982 | --——-- RM-708
KV-21X4K 1997 BE-5 RM-836 KV-2650R 1982 | ----—- RM-708
KV-21X5A 1998 FE-1 RM-883 KV-2704E 1980 | -——--- RM-611

KV-21XRTD 1986 SX RM-664 KV-2705E 1982 QE-1 RM-611

KV-21XSTD 1987 AE-1 RM-673 KV-2705UB 1982 QE-1 RM-615
KV-2202E L T T KV-2706UB 1982 QE-1 RM-615
KV-2204E 1981 | - | e KV-2710 1978 | ——-———- | -
KV-2210 1982 | e | e KV-2720 1975 | —=———-= | mmmmmme——
KV-2212E 1982 YE-2 RM-611 KV-2720EC2 1983 PE-3 RM-635
KV-2212ES 1981 YE-2 RM-610 KV-2720ES 1982 YEX RM-630
KV-2212F 1982 | - RM-614 KV-2725R 1987 |  ------ RM-746
KV-2220EC2 1983 PE-3 RM-635 KV-2726R 1987 |  --———- RM-746
KV-2220ES 1983 YEX RM-630 KV-2728R 1987 | ----—- RM-746
KV-2230EC 1985 PE-3 RM-635 KV-2729R 1987 | ----——- RM-746
KV-2230FE 1985 PE-3 RM-635 KV-2730EC 1984 RX RM-635
KV-2240M 1985 RX RM-635 KV-2737R 1987 RM-732
KV-2252EC 1986 RX RM-635 KV-2740M 1985 RX RM-635
KV-2264EC 1985 RX RM-635 KV-2752EC 1986 RX RM-635
KV-2264MR 1986 RX | KV-2762EC 1984 RE-3 RM-635




T'op, Top
Mogpeans apous- Iacen IyasT Monens npous- IMaccu TyasT
BOJCTBA BOACTBA
KV-2764EC 1984 PE-3 RM-635 KV-29DJ2 1990 |  --———- RM-591
KV-2771R 1986 | ------ RM-734 KV-29E1A 1996 AE-3 RM-831
KV-2780R 1986 | -——--—- RM-735 KV-29F1A 1996 BE-3D RM-862
KV-2782R 1985 | -—-~—- RM-732 KV-29F3A 1997 BE-3D RM-862
KV-2783R 1985 | —————- RM-732 KV-29FC20A 1999 FE-1A RM-887
KV-2784R 1985 | -———- RM-732 KV-29FQ65 2000 AE-5 RM-893
KV-2785R 1987 | —-—-—- RM-740 KV-29FQ75 2000 AE-5A RM-893
KV-2786R 1986 |  -~-~—- RM-740 KV-29FQ76 2003 AE-6A RM-936
KV-27DJ2 1990 | ------ RM-591 KV-29FS60U 1998 AE-5 RM-891
KV-27EXD 1986 RX-2 RM-635 KV-29FX11A 1998 BE-3D RM-886
KV-27THFR 1987 | -——-—- RM-745 KV-29FX20A 1999 FE-1A RM-887
KV-27520 1996 AA-2 RM-Y135 KV-29FX20K 1999 FE-1A RM-887
KV-27S25 1996 AA-2 RM-Y136 KV-29FX30K 2001 FE-2 RM-887
KV-27TR21 1988 |  -—---—- RM-744 KV-29FX60A 1998 AE-5 RM-891
KV-27TS32 1993 AA-1 RM-Y117 KV-29FX65 2000 AE-5 RM-887
KV-27V10C 1994 AA-1 RM-Y117 KV-29FX66K 2001 AE-6B RM-934
KV-27V20 1996 AA-2 RM-Y135 KV-29FV15A 1999 AA-2W RM-Y171
KV-27V25 1996 AA-2 RM-Y137 KV-29K1D 1997 AE-4 RM-862
KV-27V26 1997 AA-2D RM-Y137 KV-29K1R 1997 AE-4 RM-862
KV-27V35 1996 AA-2 RM-Y137 KV-29K5HK 1998 FE-1 RM-883
KV-29V656M 1996 AA-2 RM-Y137 KV-29LS60K 2001 AE-6B RM-932
KV-27VXIMT 1986 SS-X4 RM-646 KV-29PS1 1996 AA-2 RM-Y135
KV-27XRTD 1986 SX RM-664 KV-29RS20 1996 AA-2 RM-Y135
KV-27XRTM 1987 FS-X RM-664 KV-29RS25 1996 AA-2 RM-Y136
KV-27XSTD 1987 FS-X RM-635 KV-29SD1 1996 AA-2 RM-Y135
KV-2880R 1985 | -—~——- RM-720 KV-29V20M 1996 AA-2 RM-Y135
KV-28DS20U 1999 BE-3E RM-888 KV-29Vv35C 1996 AA-2 RM-Y137
KV-28DS60U 1998 GE-1A RM-891 KV-29V75M 1996 AA-2 RM-Y137
KV-28DS65U 2001 GE-1A RM-892 KV-29X1A 1996 BE-3D RM-839
KV-28DX20U 1999 BE-3E RM-888 KV-29X5A 1998 FE-1 RM-883
KV-28DX30 2000 BE-3E RM-888 KV-3000R 1981 | -~~-———- RM-706
KV-28FC60 1999 AE-5 RM-892 KV-32DS20U 1999 BE-3E RM-888
KV-28FD1K 1997 GE-1 RM-864 KV-32DS60U 1998 | ~------ RM-891
KV-28FS20U 2000 BE-3E RM-887 KV-32DS65U 2001 GE-1A RM-892
KV-28FQT75 2000 AE-5A RM-893 KV-32DX20U 1999 BE-3E RM-888
KV-28FX201A 2002 BE-3E RM-887 KV-32FDI1K 1997 GE-1 RM-864
KV-28FX20U 1999 BE-3E RM-T887 KV-32FQ80K 2002 AE-6A RM-936
KV-28FX60U 1998 AE-5 RM-891 KV-32FS100 2002 BA-5D RM-Y180
KV-28FX65 2000 AE-5 RM-887 KV-32FS200 2002 BA-5D RM-Y181
KV-28WF1A 1997 BE-3D RM-839 KV-32FV1 1998 AA-2H RM-Y167
KV-28WF3D 1998 AE-5 RM-860 KV-32FV16 2000 AA-2U RM-Y171
KV-28WS1K 1995 BE-3B RM-837 KV-32FX20A 1999 BE-3E RM-887
KV-28WS2K 1996 BE-3D RM-862 KV-32FX60U 1998 AE-5 RM-891
KV-28WS3A 1995 AE-3 RM-860 KV-32FX65 2000 AE-5 RM-887
KV-28WS3K 1995 AE-3 RM-838 KV-32520 1995 AA-2 RM-Y135
KV-28WS4A 1996 AE-4 RM-862 KV-32525 1996 AA-2 RM-Y136
KV-28WS4K 1996 AE-4 RM-862 KV-32V25 1996 AA-2 RM-Y137
KV-2900 1988 | -—————- RM-679M KV-32V35 1996 AA-2 RM-Y137
KV-2964MT 1989 GP-1A RM-687C KV-32WF1U 1997 BE-3D RM-839
KV-2965MT 1993 GP-1A RM-827S KV-32WS3A 1995 AE-3 RM-838
KV-29C3A 1996 AE-4 RM-862 KV-32WS4A 1996 AE-4 RM-862
KV-29C5A 1998 FE-1 RM-883 KV-32WX10B 1997 AE-4 RM-862




TENEBU3NOHHOE LULACCUA ®DUPMbLI
PHILIPS MD 1.2 E/AA.
NNIEKTPUHECKUE PETYNIMPOBKMWU,
CEPBUCHDIE PEXXMMbI U PEMOHT

(wacte 1)

Cepre# Yrapos
(Mocksa)

B arom HOMepe HaLero XXypHana mbl HAUMHAEM NY6ANKALUIO
CTaTbW, NOCBSALLEHHOW YCTPOWUCTBY M peMOHTY TeneBusopa Philips
MD 1.2 E/AA. B nepBo# ee 4acTu paccMaTpuBAiOTCS NPUHLMUNBI
PaboTbl OCHOBHbLIX Y3MIOB LLIACCU U TPAKTbI NIPOXOXKAEHNUS CUTHANORB
M306pa>keHns U 3BYKOBOrO CONMPOBOXAEHMUS.

COCTAB IIACCH

MD12E/AA

OcHoBa mwaceun MD 1.2 E/
/AA — MHOTODYHKIMOHAJNbHAA
murpocxema 7119 (TDA8366),
BBINIOJIHAIONaA 00paboTKy cur-
HaJIOB N300pasKeHns 1 3BYKOBOTO
conpoBokaeHnsa. Kpome Toro, Ha
maccy MoMKeT OBITh YCTaHOBJIEH
OIVH U3 ABYX TUIIOB MUKPOKOH-
TpoJnepoB 7600 — TMP87CM36
nan TMP87CS38N, kotoprle
YOPaBJaAKT BCeMU (PYHKIMO-
HaJIBHBIMM Y3JIaMU 1 6JI0KaMM 110
mudporoit mnse 1°C. Berpoen-
HBIE CPeJCTBA CaMOIMATHOCTUKN
Y3JIOB IIACCHU B CJIydae BO3HUK-
HOBEHMS Pa3JIMYHBIX HeMCIIpaB-
HOCTEJ MO3BOJIAIOT JOCTATOYHO
TOYHO OIIPeIeNTh HEUCIIPABHYO
MUKpOCXeMy MaAKU y3esa. me-
IOIMECHA CEPBUCHBIE PEIKUMBL
TO3BOJISIIOT HACTPOUTH OCHOBHBIE
napaMeTphl N300paKeHns u 3By-
Ka riocJjie peMOHTAa.

Ha sTom macen naroraBiansa-
FOTCSI MOJIeJIN C Pa3JIMYHOM AMaro-
HaJIbIO KMHECKOIIA.

— 21 mroiim — 21PT440B/00B/
58B,21PT441B/02B,21PT442B/
01/01B/05B/07B/BB/16B,
21PT4303/02,21PT4422/01;

— 24 moiima — 24PW6302/00,
24PW6322/01/16;

— 25 nmwiimoB — 25PT4503/
01/15/58/58P, 25PT45/3/02,
25PT4523/01/05/07/13/16/
58, 25PT5302/58, 25PT5322/58,
25PT5403/00, 25PT5423/16,
25PT5423/16, 25PT6322/05;

— 28 nmrwovimor — 28PT4503/
43/58/58P, 28PT4513/02,
28PT4523/01/05/13/16/58,
28PT5001/02B;

— 29 mroiimoB — 29PT5302 /58,
29PT9113;

— 32 provima — 32PW6302/
/00, 32PW6312/00, 32PW6322/
/01/13/16, 32PW6332/01/16.

KoncTpykTueHO maccu co-
CTOMUT M3 HECKOJBKUX IJAT U
MOJYyJIeN:

— JaTbl MaJIibIX CUTHAJIOB
(SSP);

~ nJjaThl 60JbIINX CUTHAJIOB
(LSP),

— IJIaThI KMHECKOI1a,

— IUIAThBI NlepeaHeli naHeun,

— ILJIATHI ceTeBOro PUIbLTPa;

— 3BYKOBOTO MOZnyJa (ycTa-
HOBJIEH Ha 1iate SSP);

— MOJYJA KOppPeKUuN 1[BETO-
BbIX II€PEXO0JIOB M paciuMpeHnsd
Y4ePHOTO;

— monmyas NICAM L.

Baok-cxema maccu npuBeneHa
Ha puc. 1.

B ee cocrar BxogaT:

— ncrouHuk nutauusa (VII) xa
Mmukpocxeme 7520 (MC44603p);

— BCceBOJHOBEIA TioHep 1000
(UV9I16S);

— MUKPOKOHTpoJaJep 7600
(TMP87CM36/ TMP87CS38N);

~ MHOTO(Q YHKIMOHAJbHAS
Mmukpocxema 7119 (TDA8366);

— CXeMBbI CTPOYHOM 1 KaAPOBOM
pPasBepTOK;

— 3BYKOBOM MoAyJab D1 Ha MUK-
pocxeme 7353 (MSP3400/3410);

— monysab NICAM L nHa Mux-
pocxeme 7001 (TDA9815);

— cxeMa TeJeTeKCTa Ha MMK-
pocxemax 7701 (CF72416) n 7702
(CF702xx);

— MOZAYJIbE KOPPEeKI[MM I[BETO-
BBIX [I€PEXOJOB U pacCIINpeHudA
YPOBHSA YepHOT0 HA MUKpOCXe-
max 7277 (TDA4566) n 7281
(CX20125);

— YM31 na mukpocxeme 7761
(TDA2616QN);

— IJIaTa KMHECKOIIa;

— IUIaTa [epenHel aHeu;

— IIaTa ceTeBoro (PuabTpa.

NCTOYHHUR IIMTAHUA

ITpununnnuanbuas cxema VII
maccy npuBezieHa Ha puc. 2 (g
TeJEeBU30POB C AMATOHAJBIO KM-
Heckora a0 21") u Ha puc. 3 (o
TeJEBU30POB C AMATOHAJBIO KI-
HeckoIma 6osee 21"). OH dop-
MupyeT cTabuamu3mpoBaHHBIE
BTOPMYHble HanpsKeHusa 95 B
(140 B — B TeneBu3opax ¢ ama-
TOHAJBIO KMHecKora 6osee 21"),
28 B,13B,8Bub B (nBa xanana,
IexxkypHoe u pabouee Hampsxe-
HUA), HeOOXOAMMBIE A MMTAaHMUA
Bcex ero y3JoB. VIII mocTpoeH o
cxeMe OJHOTAKTHOrO 00paTHOXO-
IoBoro npeobpasoBaTess Ha MUK-
pocxeme 7520 (MC44603P).

Muxpocxema 7520 HaunHaeT
paboTaTb, KOrJa HalpAMKeHHUe
MUTaHKA Ha BBIBOJIE 1 IpeBbIaeT
14 B. B cayuae, ecoiy HanpsiskeHme
MUTaHUA CTAHOBUTCHA OOJbIIe
18 B, cpabaTbiBaeT BHYTpPeHHASA
3amuTa, 1 popMupoBaHye yIIpaB-
JIAIOINX MMITYJbCOB Ha BBIBOJZE 3
MuKpocxeMsl 7520 npekpalaer-
cs. B pesxknme 3anycka VI nura-
HMe Ha BBIBOK 1 MuKpocxeMsbl 7520
MOCTYIIa€eT OT CeTH Yepe3d AeIuTe-
am 3520, 3511, 3527. Crabunantpon
6520 orpaHMYMBaeT HAIPAXKEHNE
Ha BbIBOJe 1 Mukpocxembl 7520 Ha
ypoBHe 14 B. B pabouem pexxime
MMKpPOCXeMa MU TAETCA OT 0OMOTKM
8-9 Tpancdopmaropa 5550 1 BbI-
NpsAMMUTEJIA Ha 3JeMeHTax 6525,
2525. BremHuii BpeMa3anaonmii
KOHJIEHCATOP OIOPHOTO reHepa-
Topa 2531 NOoAKJIIOYEH K BbIBOLY
10 murpocxembt 7520. Sy1eMeHThI
3519, 3533, 2533, TOAKIIOYEHHbIE
K BeIBOZY 11 Murpocxemsr 7520,
onpenessaloT BpeMA «MATKOTO»
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Puc. 2. MpuHUMNKHANbHAS CXeMd UCTOYHUKA NMUTAHUS ANY TeNEBU30POER ¢ AuaroHanoto 21"

crapTa Mukpocxemel. Ha BrIBox
8 muxpocxems!l 7520 c oOMOTKM
8-9 umnynscuoro Tpancdopma-
topa 5550 noctymnaer curHaJg nJja
huKcan My MOMEHTOB M3MeHeHM A
nossiprocTy Hanpsaenusa O.J.C.
Ha 00MOTKe 00paTHOJ CBA3M. DTOT
CUTHAJI HeOOXOOUM [1J1d yIpaBJie-

HMS ONOPHBIM TeHepaTopoM. Ha
BBIBOJ, 7 MUKpocxeMbl 7520 nona-
€TCs CUTHAJ C JATUMKA TOKA — pe-
3ucrtopa 3540, BKIIIOUEHHOTO II0C-
JieJOBATeJILHO C CUJIOBBIM KJIFOHOM
7540. 3TOT cHUrHaJ HeoOXO UM IJIs
paboTel CXeMBbl 3aIMThI I10 TOKO-
BOJ1 Ileperpyske.

Crabnansaliusa BLIXOTHBIX Ha -
npskeHnit MII ocyiecTriseTcs
¢ nomoiusio OOC. Hepes guopn
onTpoHa 7556, NOOKJIIOYEHHBIN
K BBIXOAY kKaHaJsa 95 (140) B,
TeyeT TOK, BeJIMUMHA KOTOPOTO
NPONOPUMOHAJNbHA BBIXOIHO-
My Hanpskenuio. C amurrepa
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TPaH3KUCTOPa ONTPOHAa 7556 cHuU-
MaeTcs HampsKeHMe, TaKXKe
NPONOPIMOHATIBHOE BBIXOJHOMY
HanpsKeHMIo kanasaa 95 (140) B.
OTO HaNpsKeHNe CKIIaJbIBAeTCS
C BBINIPSMJIEHHBIM HaIIPAKeHUEeM
obmorku 9-8 Tpauncdopmaropa
9550 1 nocTtynaer Ha BBIBOA 14

MuKpocxeMmbr 7520, To ecTh Ha
BXO0J ycuanTesisa otnbkm. Bropoii
BXOJ] YCUJNUTeNA NOAKJAIUYEH K
BHYTPEHHEMY MCTOUYHMKY OIOp-
Horo HanpsiKeHus 2,5 B (BbIBOg
16 muxpocxemsl 7520). BerxogHoi
CUTHAJI O1IMOKY BO3IeICTBYeT Ha
reHepaTop, UBMeHAA AJUTENb-

HOCTb ONMJI000pa3HbIX MMITYJb-
coB. B pesynbraTe maMmeHnsercs
BpeMsI OTKPBITOIO M 3aKPBITOTO
COCTOSIHMA CUJIOBOTO KJIroda 7540,
a BHAYNT ¥ BeJIMYMHA BBIXOJHOTO
HanpsKkeHus xkaHasa 95 (140) B.
ITorennuomeTp 3552 mos3soJifgeT
TOYHO YCTAHOBUTH BEJUYNHY
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Puc. 3. MpuHUMNUAnbHAA CXEMA UCTOYHUKA NUTAHUA ANY TENeBU3OPOR ¢ AUAroHansio 6onee 21"

BBIXOJHOI0 HAIPsAXKeHNA KaHaja
95 (140) B.

McroyHnk nmuraHmna nepeso-
ITCS B AEXKYPHBIN pEXKMM CHUTHA-
JioM Huskoro yposHsa STANDBY,
MOCTYyNAIIIMM C BBIBOAA 8 MMK-
pocxeMbr7600 yepe3 KOHTaKT

8 coenqumunrtens L10. 3tum xKe
CUTHAJIOM 3aKpBIBAIOTCH KJOY
7592 u Tupucrop 7590, a nuox
onTpoHa 7556 oxkasbIBaeTcs 0T -
KJIIOUEHHBIM K UCTOUHUKY 15 B. B
pesyJsibTaTe BBIXOIHBIE HAIpPS-
SKeHMA Ha BTOPMUHBIX 00OMOTKAX

MuKpocxeMbl 5550 yMeHbIIar0TCA
Ha 30...40%. IIpexparuatoT pabo-
TaTh KaHAJBI C TMTAOIIKUM HAIPs-
KeHneMm 8 B u 5 B, BeIKJIIOUaeTcsa
3a/1alolIMil reHepaTop CTPOYHON
pasBepTKH, CHUMaeTCA BBICOKOe
HallpsKeHMe U Bce HalpsKe-
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HUA, POPMUPYEMBle BBIXOIHBIM
KACKaJOM CTPOYHOI pasBepTKM.
Brnaronapsa sanacy HanmpsasKeHUsA
Ha BXOJle JeKypHOro cTabummaa-
Topa 5 B (Mmuxpocxema 7560), sToT
KaHaJ IpojoJkaeT paboTaTsh.
Ilepexon UII B ne:xypHBI pe-

SKMM BO3MOXKEH TaKKe B ciydae
HeMCIIPaBHOCTEN B BBIXOJHBIX
KacKkazlax CTPOYHON M KaZpOBOIi
pa3BepToK. ITUMM cxeMaMu pop-
MHUpYyeTCca BBICOKMI] yPOBEeHb CUT-
Hayia STANDBY-PROTECTION,
KOTOPBINl OTKPBIBAET KJI0Y 7593.

GND

HuskuMm noreHinajsom 3aKpbiBa-
eTcsA K04 7592 1 MCTOYHMK N1Ta-
HISA [TIePeKJII0YaeTCA B NeXKyPHBIN
pEeYKMM.

IIpodonxcernue vumatime
8 caedyrowem Homepe.



MANEHbKMUE CEKPETDHI
BOJIbLUUX MACTEPOB

AIWA

Modeav TV-C201KER. He-
MCIIPaBHOCTL: I10CJEe IIPUMEPHO
30 MuH paboOTHI TEJIEBUBOP Mepe-
cTaBaJl pearupoBaTh HAa KHOIKMU.
CumBosel OSD-uckaskensl. [Tura-
Hue B HopMe. HeucnpaBHBIM OKa-
3aJica npoueccop TMP47C837N
U412. [Tocsie nporpesa 3aKurai-
Kol (Tpu nurjia) paborocnocod-
HOCTBb BOCCTAHOBUJIACh.

JVC

Modeav AV-B21T (waccu
CKF0708). BJOK nUTaHUS BHITION -
HeH Ha Mukpocbopke STR F6653.
HederT: anmapaT BKJIHOYaeTCHA
Ha 1-2 ¢ M yXOAUT B 3amJUTY.
Hewncnpasen xkongencatop C945
(1000 mx, 16 B).

GOLDSTAR

Moodeas CUT9322 (waccu
PC-05X2). Oxpan Gesnlit, 1306-
paskeHMe He IIpocMaTpUBaeT-
csa. Beua 3aMeHa MUKpocxeMa
TDA3562A. JledpekT coxpaHMI-
cd, xoTs caaboe uzobparkeHue
B HeraTUBe CTaJI0 NPoOUBATHCA.
ITpu xkacaHuUM 1IyIOM BBEIBOHA 8
Murpocxembl TDA3562A nosas-
JfeTCcs HopMaJibHOe u3o0paske-
Hue. Ilogo3peHue maJjo Ha KOH-
nencarop CH14 (0,22 m®P, 50 B).
3aMeHa IOMOTJIa, HO He Ha JOJITO.
IIpu crnepymomeM BKJIIOYEHUNU
a3 exT nosropusicsa. BoamosxkHo
y muxpocxem TDA3562A Bxon-
HO€ COIIPOTUBJIEHKE T10 BEIBOXY Y
(8 pin) Hecrabuasuo. Ilocae
INYHTMPOBAHUSA B3TOTO BHIBOJA
pesaucTopom 1,5 MOm gedext
ucyes.

PANASONIC

Modeav TC 2301EE. Tenesu-
30p 1980 roma BeITyCKa. ITo cio-
BaM X03fMHa almapaT I0J0MaJICs
Bnepstle. TesreBus0p erre 6e3 cuc-
TeMbl J1Y, uMeeT 8§ KHOIOK Iepe-
KJIIOYeHUs [IPorpaMM, HaCTPOKa
tuna 3YCI'T, koprayc Takoit-xe,
JepesanHbll. HeucnpaBHocTh:

Ha 9KpaHe HabIOmaeTCs «CHer»,
COIIPOBOXKIAEMBIN « [IIUIIEHUEM ».
IIporpaMmbl HACTpPOIKe He IOM-
natorcst. CxeMbl, padyMeeTcs, HeT.
Ha BriBOme 6 murpocxeme ICH1
(AN5071) gosmxHo O6bITE 31,5 B, a
TaMm Habmonaerca 0 B. IIpuuuna:
KOJIbIIeBasl TPelHa Y BEIBOJOB
pesuctopa R51.

PHILIPS

Moodeas 29PT8507 /12 (waccu
EMZ2.E). Jedexr: AnmapaT He
BKJIIOYAETCSA, UHIAUKATOP JEMKYP-
HOTO pexnuma He roput. [Ipuunna:
HEWCIIPaBHbBI 3JIEMEHTHI OJI0KA -
TaHUA OeXYPHOro pesxkuma: 6514
(BZT30-C200) — gByXCOTBOJIb-
TOBBII cTabMIUTpPOH, 6515 (5,6 B,
3 Br), 7504 (STP5NB60FP), 1503
(2,5 A).

RAINFORD (VESTEL)

Moodeawv TV 7256 (waccu
11AK19PRO). T'opuT BBIXOAHOI
cTpouHBIX TpaH3ucTop D606
(BU2508D). IIpuunua: He Ipo-
NaAHHBIN KoHgeHcaTop C626
(12 ad, 1,6 xB).

IIpu BrAIOUYEeHUNU CeTeBON
KHOIIKOV, BCIIBIXMBAaeT CBeTO-
IUOM M TTOABJASETCA HeGOIbIIION
3BYKOBOJ (poH. [Tpuunna: B 6J10-
Ke nuTaHua npodbut muox D12
(FR103). Boamosxxkua 3aMena Ha
FR 207.

RECOR

Moodeawb 4020. Cuayasa pacTp
OBl HEMHOTO CYXKeH, a 3aTeM
IIOCTEeNeHHO CyMKaeTcsa NpuU-
MEepHO [0 IIOJIOBMHA DKpaHa.
ITocJie IOBTOPHOI'O BKJIOUYEHUA
NposABJEeHNEe HeUCIIPaBHOCTHU
nosropsercs. [Ipuunna — B pe-
3UCTOPE PEryJupoOBKNM pasMepa
110 BEPTHUKAJIN.

RUBIN

Modeas 51M04. Heucnpap-
HOCTB BBINVISIAUT KaK OTCYTCTBUE
CTPOYHON pa3BepTKH, 3BYK eCTh.
IIpu BeIKpYyUMBaHMM peryJsid-

topa SCREEN na makcumym
Ha 3KpaHe TMOABJIAETCA y3Kasd
TOPUBOHTAJbHASA I10JI0CA AJIN-
Howo B 20...25 cm. HeucnpasHoli
okasaJica 3yemeHT D802 (7809).
ITocse ero 3aMeHBI TeJIEBU30P
3apaboTaJ HOpMaJbHO.

SAMSUNG

MooOeab CF143A, waccu KS1A
(TDA9381). ITocae nageHusa am-
rnapaTta HNosgBMUJIACH TpelMHA
Ha TIaTe KuHeckona. TpemuHa
6blya JIMKBUAMPOBaHA (IIpora-
sua). TeneBusop sapaboraud,
MosABUJIOCH U306 parkenne 1 OSD,
HO He ObLIO 3BYKa, xoTda YHY
paboran. HA 6ase maccu KS1A
cobpaHO 2 BapMaHTa TeJIeBU30-
pOB — MOJHBINK UM 3KOHOMUY-
Hb1ll. Paguuna — B obpaboTke
II9 3Byka. ¥ IOJHOTO Bapu-
aHTa KaHaJ nepsoit IIY s3Byka
(31,60 MT'Il) peasnm30oBaH Ha OT-
JeJIbHOI MUKPOCXEME M TOJIbKO
nocJse npeobpaszosaHusa IIY B
6,5 MTI'Il ona noctynaetr Ha BbI-
Box 32 muxpocxembr TDA9331.
Y 3KOHOMMYHOTO BapuaHTa 3BYK
obpabaTbiBaeTCa MOJHOCTHIO B
TDA9381. IIpu napeHuu anmna-
paTa npomaolre cboit B IaMATH
U TeJIEBUBOP «Ilepelliesi» B I0J-
HBIIT BapuaHT. PeMoHT: BOliTU B
cepBHC (BKJIIYUTH TEJEBU30D,
[IepeBECTHU €T0 B JEKYPHBIA pe-
JKUM, TIOCIef0BaTe bHO HAaKaTh
Ha IIAY kaonxku: DISPLAY-
MENU-MUTE-POWER ON,
oTKpHITE TYHKT OPTION. l3me-
HUTH NYHKT B MeHio 2nd SIF on
ua 2nd SIF off. Beixox us cep-
BUca ocymecTBiasgerca POWER
OFF.

SAMSUNG

Moodeav CZ-28V53N (waccu
S56A). Ilocae BRIIOUEHHUSA depes
MOJIMUHYTHI JieBasd YacTh HKpaHa
HAaUYMHAET MNOJEePTUBATLCS, 3aTEM
Ccy’KaThbeA K LIeHTpY. [lajsee 3xkpaH
MepuaeT U IOJIHOCThIO TacHeT.
IIpu 3TOM pacTp U 3BYK €CThb.
Ilpu usMepeHUU HaNpAKEHUN
IIUTAaHUA BBIACHUIIOCH, UTO HAIIPS-
sxkenue +8 B ObLIO 3aHMIKEHO, 110
+7,4 B. Ilocse 3amMeHbI cTabUIIN-
3aTopa IC802 (KA7632) nedpexr
OoJiblile He ITPOSIBJIIAJICS.



SHARP

Modean SV-2152CK1 Ilepuo-
JUYeCcK!U MOABJISIOTCS B BEPXHEN
4acTu pacTpa JIMHuUM 00paTHOro
xoma Kakoii-mmbo 3akoHOMEpPHOC-
TU YyCTAaHOBUTE HE YIAJIOCE 3aMe-
Ha camoit MuKpocxembl IC501 Ha
LA7830, Bcex ayekTposmTHIEC-
KMX KOHJIEHCATOPOB B KaJIPOBOIT
K yCTPaHEeHNIO HEUCIIPABHOCTY HE
npusoguy JIUIb mocJie 3aMeHbl
muonoe D501, D503 wa GwicTpo-
IDelicTByIOIINe oTedeCTBEHHEIE
K226 /] 1 3ameHbI cTabuImMTPOHA
D504 na J1814]] weucrpaBHOCTD
ncyesJa

SHARP

Moodeas CV-2132CK1 Ecau
TeJIeBU30p NpeaBapUTebHO He
HaXOAWJICH B JNEKYPHOM PeEKU-
M€, TO TIOCJIe BKJIIOYEHUS OH MOT
paboratb cytkamu Ecau sxe Te-
JIEBU30P BKJIIOYAJIY U3 AEKYPHOTO
pexuMa, To Yepes 3 ¢ OH BBIKJIIO-
yaJjcsa I[Ipuunbua Beicox KOHJEH-
caTop MUTaHUA KaTOa KMHEeCKOoIIa
(C619) 11 uepes TpanancTop Q603

o

Ha BBEIBOJ, 33 KOHTpOJLJIepa IoCTy -
11aJI0 IIOCTOSAHHOE IOJIOYKUTETLHOE
HalpsKeHue

THOMSON

Modeas 21MHI10C (waccu
TX807) ISro 11accu UCIIONIbLIYeTCs
Tak:ke B Saba, Telefunken, Brant
CPU TMP47C1637TN-RA44,
EEPROM 24W04, Buneomnporec-
cop TDA8842 HeucnpaBHOCTB,
penkas IlonbITKY 3aITyCKa CTPOU-
HOJI pa3BepTKU OKaHYUBaeTCH
cpabaTbIBaHKeM 3a1UTHL JIpyrue
MacTepa MOMNBITAJUCH PEIIUTh
IaHHYIO Ipo0JieMy YBeJMUUB eM-
KOCTB KOHJIeHcaTopa obpaTHOro
xona Ilocsye sToro TeneBusop
HEeKOTOopoe BpeMmsa yCTONYUBO
paboraJ, HO cIIycTa HEKOTOpoe
BpeéMs HavdaJl YXOOUThL B 3alllUTy
OpH IepeKJIoYeHur Ha paboty ¢
AV Bxopa AmnmapaT OTKJIOYaJ
CTPOYHYIO pa3BepTKY, Ilepexo-
Jd B PEXKUM 3aAILIUTHI, IPU 3TOM
3aropaJics KpacHEIl CBeTOIMO
IIpumepHO yepes 1 ¢ TeseBU30P
BKJIIOYAJICS BHOBB U IIPOZOJISKAJ

HopMmaJgabHO paborarts Ilpuun-
HOIl HeUCIIPpaBHOCTHU OKa3aJcsd
crabusutrpon DL25 na 27 B,
YCTaHOBJIEHHBI B IIeIM 3alUTHL
X-RAY CrabuamuTpoH 3BOHMJIICHA
KaK VMCIPaBHBIA, HO, BUJIIMO, VIMEJI
OoJtee HM3KMIT ITOPOT HATIPSAMKEHNs
crabusmzannu Ilocse yeraHOBKU
HOBOI'O CcTabUIIMTPOHA HEUCTIPaB-
HOCTB McYe3Ja

WALTHAM

Modeas TS 4351. Ilpu nombrTke
BKJIIOYUTE TEJIEBU30D U3 AEXKYP-
HOTO peyKyIMa HEMHOTO TacHeT UH-
nuxaTop OCHOBHOV OJIOK IMTaHUA
He 3altyckaercs Tak oKe 3aMeTHO
yMeHbIlIaeTcs Hanpsaskerue O6Jio-
Ka IIUTaHUA AEKYPHOIO peskimMa
IInTaHue yMeHBIIAJIOCH M3-3a
cunxporeneparopa TEA2029F,
KOTOPHII 3allyCKaeT OCHOBHOI
ook muranus CHMHXporeHepaTop
HY>KHO 3aMEHUTh

Ileuamaemcs ¢ pa3peuwieHus
Muxanaa PazanoBa
http / /www telemaster Tu

_BCE NS PEMOHTA:

;‘a

‘¢ MuKpocxembl

¢ TpaH3ncTopbI
o Tupucmpm

e Mactep KUT
« CnpaBoy - -



YCTPOUCTBO U ANATHOCTUKA
DVD-NMPOUIPLIBATENS
PHILIPS DVD963SA (uacts 2)

IIpodoarcenue. Hauano 6 POT Nel, 2005 e.

Anppen laHmnos
{(Mocksa)

Bo BTOpoO# 4acTU cTAaTbu MO YCTPOUCTBY U AUATHOCTUKE
DVD-npourpsiBarens Philips DVD963SA npeacrasneHo onucaHue
moHonnarsel SD4.00SA_CH, pacecmoTpeHa pa6orta npegnpouecco-
paTZA1033, kaHanbHoro npoueccopa SAA7812, Beayuwiero npo-
ueccopa STi5880 u apyrue Ba>kHble pyHKLMOHANbHbBIE Y3ibl.

MoHnonnara

B npourpeisaTesne mncnosnb3o-
BaH OqHOAMCKOBEIT DVD-npmBoxg
Mercury 2 Loader (VAL6011/14)c
JIBYMS HOJIYITPOBOJHNKOBBIMI Jia -
3epamy GaAlAs, koTopele obecrie-
YMBAIOT CJENYIOLME TapaMETPhIL:

— nawmHa BoJsiebI 650 HM (DVD)
1 780 kM (VCD/CD);

— BBIXOJHASA (CBETOBAs) MO~
HOocTh 20 MBT (3anmchs gmckos
DVD+RW), 0,8 MmBT (ureHue

DVD) un 0,3 MBt (urerne VCD/
CD/CD-ROM);

— pacxosxgeHne nnyuka 60 rpa-
JLyCOB;

— 4YmucJygoBasg amepTrTypa
0,60 (DVD) 1 0,45 (CD).

Ha mosonnate SD4.00SA_CH
(cM. O yHKIMOHAJIBHBIE CXEMBI PHC.
3 u puc. 6) yCTaHOBJIEHBL:

~ IIPMBOJ C 3arPy3IMKOM JMC-
KOB M OITMYIECKVM 3BYKOCHMMAaTe-
nem (OPU);

} 3arpyayunk guckos

l DVDalas2+ |Loader-mterface]
aCcnay
HF lguana ¢ r| Program
Buffer memory
(front-end
processor)
I’s S2B
o3y
HF SmMI
STI55XX <::“‘>(SDRAM)
(back-end EMI
processor) <}-—————‘—J> (FLASH)
PCM [
l l acnay
FURORE 2 Video Others
Audio

Mnarbl MHTepgercos I

Puc. 6. ®ynkumonansHas cxema mononnarsi SD4,.00SA_CH

— aHaJIOTOBBIIT Ipejnpolec-
cop,

— BeJOMBbIil KaHaJIbHBIN [IPO-
neccop Iguana,

— OCHOBHOJ (BemyImit) po-
neccop ST195xx (DVD/CD);

— BEJOMBIN JEKONMPYIOINIA
nponeccop Furore 2 (DSD/
DST),

— cTabuan3aTopbl Hapsaxe-
HIS,

— cxeMa cbpoca, obecrieunBaro-
1LIas1 3arpy3Ky [IPOIECCOPOB B ITpa-
BIJILHOM ITI0CJIeJOBATEJILHOCTIAL

OnTuieckmit 3SByKOCHMMATENb
BKJIOUaeT B cebsa ABa moJsynpo-
BOJHMKOBEIX Jla3epa €O CXeMoit
yhapaBJIeHNsA, peaJM30BaHHON
Ha IC 7105. Cxema ynpasjeHNsa
[IPUBOJIOM COLEPIKUT MHTepdeic
3arpys4mKa, cepBoIpoeccop/ ne-
KOJlep M NTaMATh nporpaMm. Muxk-
pocxema 7105 tuna TZA1033HL/
K2 (DVDalas2+) ssBnsaeTcsa aHa-
JIOTOBBIM [IPOLECCOPOM, B KOTOPOM
OPpOMCXOONT IIpeJBapunTesibHOe
ycusenme u 00paboTka CHTHAJIOB
JaHHBIX, 8 TAKXKe (hOpMIpPOBaHIe
CHTHAJIOB PaMaJIbHOTO CIIeKeHN,
(hOKYCHPOBKM 1 Pa3/eJIbHOTO CTa-
OMIIM3VPOBAHHOTO MMTAHNS 000VX
TIOJIYITPOBOOHVNKOBBIX JIa3€POB. Ha
pucyHKe 7 TpuBejieHa OJI0K-cxeMa
aHaJIOTOBOIO Ipenmnpolieccopa.
JvHaMutueckuil quanasoH BbICO-
kouactorHoro (HF) n Huskouac-
ToTHOro (LF) kKaHaJioB onTrMuU3n-
pyeTcs NporpaMMHBIM CIIOCOOOM
IIpM NOMOIIM pasJesbHON ycTa-
HOBKU X K03(h(pMIMEHTOB ITlepe-
Jaun. ITO rapaHTHpyeT HaJlesKHoe
CUYMTBbIBaHME MH(bOpMaHMM CoBCeX
TUIIOB JMCKOB.

KananbHbBIT nekonep, meko-
nep 6JI0KOB, cepBOIIPOLECCOp U
MMKPOKOHTPOJJIED pean3yoT-
ca B IC7207 (SAA7812) Iguana.
IIpu BoCcnpomM3BENEHMM AVICKOB
3amelicTBOBaHbl 12 KOHTYpPOB
aBTOMAaTH4YECKOTO peryjnpoBa-
Hus. [IpyMmepHO nojioBMHA 13 HUMX
HeoOXoamMa AJd NONCTPOMKHA
CKOpPOCTHM BpaileHus AucKa, pe-
IYJIMPOBKM HanpAxKeHUI cMme-
IIeHN, aMIUINTYALI CUTHAJIOB U
APY. 310 noMoraeTr noBBICUTH
IIOMEXO0YCTONYMNBOCTb CHCTEMBI 1
na3bexaThb TOPOrOCTOSLIMX pery-
JMPOBOK ITOTEHIMOMETPOB B IIPO-
necce nponssoAcTaa. OcTasbHbIE



KOHTYypa yIpaBJeHUS OTBEYAIOT
3a OBICTpOE MO3ULMOHNPOBAHUE
IISATHA JIA3€PHOTO Jiyda Ha JUCKE
B paauaJjbHOM, 0CeBOM ((POKy-
CUPOBKa) M TaHMeHIMAJBHOM
HanpaBJyieHUax. CucTrema 1o3uny-
OHUPOBaHMNA JIyda COLEPKUT JBa
HEe3aBUCUMBIX (B OIpeJieseHHbIX
npejesax) 3JeKTPOMeXaHUdec-
KUX y3Ja: aKkTyaTop (3JIEeKTPOIU-
HaMU4eCKNIi IPMBOJ OIITUYECKON
CHUCTEMBI) U IBUTATENb [10J1aI1 Ka-
PETKU OIITUYECKOTO yaJia (sledge
motor), KoTopble yIpaBasITCH
pasnenbHo. lif cBsi3U C BeAy-
LIVM IIPOI[ECCOPOM 1 aHAJIOTOBBIM
IPeAnpoLEeCCOPOM UCIIONB3YETCS
ACUHXPOHHBIN ITOCJIe T0BaTEJIbHBII
uHTepdeiic S2B.

Wurepdeiic neuratens obec-
leYyyBaeT ylpaBJieHKe Bpallle-
HyeM LINUHIeJ S MOTopa IIocC-
penctBoM MukpocxeMmsel IC7300
(BA6665FM). Ha Hee nmocTynaer
curgaia gemoayinaaropa ©AIIY
KaHaJbHOTO Ipolleccopa. JTa
MUKpOCXeMa TaKiKe obOpaba-
ThIBAET UMIYJbChl TAXOMETPA,
npuxonsime ¢ 6J10Ka IBUTATEN.
Bunok-cxema IC 7300 nokasana
Ha IPpUHIMINAJIbHONK cxeMe M3
moHomateL IC 7303 (BA5938FM)
yOpaBJAeT JBUTATEJIAMY [T0aYn
KapeTK! U JIOTKA.

AHaJ0oTOBBIE CUTHAJBI, 1OC-
Tynalouiue ¢ IpeaycuauTesein
doToamoa0B, oM POBLIBAIOTCS
8-pazpanuaeiMu ALIL. Kananab-
HbII Tporeccop SAAT812 (puc. 8)
0obpabaThIBaeT BLICOKOUACTOTHBIN
(HF) cursas (aMnauTypa KoTo-
poro yske crabuamMsmupoBaHa IIpuU
nomou APY), kKoppekTupyer
€ro CUMMETPUIO, PUILTPYET UIYM
1 BBIPABHMBAET HACTOTHYIO Xa-
PaKTepUCTUKY. 3aTeM OCYIeCT-
BJISIETCH:

— BOCCTAHOBJEHME IIOTOKA
JIaHHBIX IIPU MTOMOLIM LM POBOIT
DAITY, cTabnnnsnpoBaHHO! BHE-
LITHMM KBapLEBBIM Pe30HATOPOM,;

— CUHXPOHM3AIU KaJapoB;

— nexoaupoBaHue 14/16 pas-
panubix curtagos EFM /EFM+ u
CJIOB cyDKOza;

~ KOppexumsi olmnboK U Jerne-
peMekeHue.

Hanee Bumeo- u 3BYKOBBIE
JaHHBbIe Yepel3 MyJIbTUMe TUIHBINI
rocsieIoBaTeJ bHbI MHTEpQeic

DVDALAS2+
(B Bbixop)
Diode c Balar::ced
Amplifiers I .
Processing (g Data &
g header
-

oPU 1§

InterfaceéI = Header
) l Land
5 -
= DPD ‘|_ -

- -
PushPul [+ - Land/ > cone
Offset Groove > Signal
Swap D1-D6
compensation Mute >
3 Beam
Tracking
. FTC
(cpokyc)
<« V&l reference
Rext Dual Laser
Supply KoMnaparop
% -— FTC comp L .
z. Laser#1 (CD)
% S ] Senal S2B
c g Laser#2 (DVD) I/Face Cogtrol
¥ g — Interface

Puc. 7. Bnok-cxema aHanorosoro npeanpoueccopa TZA1033

I2S mocTynaooT Ha 3aBEPLIAIOIYIO
00paboTky B ocHOBHOI DV D-11po-
neccop STi5580.

KananbHBIN TpoLleccop UMeeT
IIBa HE3aBUCUMBIX UHTepdeiica
MUKPOKOHTpOJIJIEpa: HOCJIen0-
BaTesbHLI [°C U CTaHmapTHBI
8-pas3psaHbIil MyJIbTULIEKCUPO-
BaHHBIN NapaJijieJbHbII UHTEeP-
detic. Oba muTepdelica obecre-
4UBalOT JOCTYH K 32 BCTPOEHHBIM
8-pas3pAnHBIM permcrpaMm yi-
paBaeHus u craryca. IIpomneccop
uMeeT JIBa perkuma 3arpy3kKu:
HopmasbHbIA, n3 ICII3Y, u noc-
JenoBaTebHBIN. BpIOOp perxumMa
3aTrpy3KU IIPOU3BOUTCS YePes Bbl-
Bon EANF, sornieckuit ypoBeHb
KOTOPOTO OJTHOKPATHO CUUTHIBAET-
C51TOJIBKO BO BpeMs 3arpy3ku. Econ
oH paBeH Jor.0, TOCTYITHBI HIDKHIE
1 Mb6ut dpsuI-naMmaTy (HUKHUHI
baHk), ecan Jor.l1 — JOCTYNIHBI
BepxHpe 1 MbOur (BepxHuit 6aHK).
B HOpMaJsBHOM pesxuMe, IaMATh

nporpaMm o6beMoM MeHee 1 Mour
JOJKHA PACIIONAraThCA B HYPKHEM
Barke, T.e. ypoBeHb curtasna EANF
Bcerga paseH JoT.0. Ilockonbkry
B IIpOUTpHIBATEJE YCTAHOBJIEHA
MUEKpocXeMa (UIBII-IIaMATy 00b-
emoM 2 Mbur, BepxHuUit 6aHk He
UCIIONIB3YETCA W 3ape3ePBUPOBAH
ILJISI IPOTPAMMHOTO 00ecriedeHns
CaMOIUATHOCTUKM UMW YTUIUTBI
3arpy3ky QIIBLI-TITaMATH.

Kpowme Begyiiero npoieccopa
DVD (STi5880) moHomniaTa Taxkxke
COJIepPKUT BeJOMBII Iponeccop
SACD/DSD/DST(SAAT7893HL),
cxeMy (POPMHPOBAHKSA TaAKTOBBIX
gyactoT (clock factory) m pan
BCIIOMOTraTeJbHbIX y3J0B. Ha BbI-
X0/Ie MOHOIJIAThI (DOPMUPYIOTCS
nudposoit (Ha pazbeme 1704) n
anaJjioroBblie (1703) BumeocurHa-
Jibl, CUTHAJIbI CUHXPOHU3ALUN U
uM @ poBble 3BYKOBbIE CUTHAJIBL,
B TOM uMcCJIe MHOTOKaHAJbHBIX
(5.1) u 2-KaHaJIBHBIX (POPMATOB.
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Puc. 8. Bnok-cxema KaHANLHOro npoueccopa SAA7812

OTY CUTHAJIBI IIOCTYIAIOT HA CO-
OTBETCTBYIOLLME I1JIaThI (MOYJIN
UHTepdelicoB), pa3MelileHHbIe
Ha 3aJHell IMaHeJ U IIPOUTPhIBa-
Tend. IlpenycMoTpeHa Takxe
YCTaHOBKA BeYILETO IIPOIIECCOPA
Tuma STi5888, KoTopbI AOTIOHY-
TeJIbHO K BO3MOsKHoCcTAM STi5880
HONNEPIKUBAET:

— 1mdpoBy0 06paboTKy 3BY-
KOBBIX CHUTHAJIOB (3KBaJaisep,
aHaJIM3aTop CIleKTpa, U3Mepu-
TeJib YPOBHS);

— dopmat DVD-audio, BkJio-
4aa nexonuposanue MLP u muO-
rokanaJisioro LPCM;

~ BU3yaJbHbIE 3(p(PeKThI;

— kon CPPM,;

— BOJAAHBbIE 3HAKM» Verance;

— IPOTPECCUBHYIO PasBEPTKY
Ha aHAJIOTOBOM BUJIEOBEIXOJE.

ITponeccop IC7601 (STi5880)
CONEPKUT MOIIHOe 32-pa3pAan-
Hoe BerucsmrenbHoe RISC-anpo
ST20 nobecieunBaeT CleLYIOLINE

dysxumy (puc. 9):

— HexKoAupoBaHUEe OuU@pPo-
BbLIX Buneo norokoB MPEGI1 u
MPEG?2;

— JEeKoaupoBaHue 1 poBbIX
aynuo notoxkoB AC-3, MPEGI1,
MPEG]1 layer 3 (MP3), MPEG2,
DTS, PCM, S/PDIF,

— KOOUPOBaHNE BULEOCUTHA-
noB PAL usu NTSC onsoBpe-
MEeHHO B TpeXx ¢opmartax: Y/C
(S-Bupneo), CVBS (komMmosur-
uelit), RGB/YUV (koMmnoneHT-
HbII);

— KOIOVpPOBaHWe BUAEOCHTHA-
JioB c o iepaxkoit Closed Caption
1 MacroVision 7.0/6.1;

— IIOJIHO3KPAaHHBIM TeHepaTop
cuMBoOJIOB 1 rpacpuxy (OSD);

— TPU BCTPOEHHEBIX CUCTEMBI
DAITY, opMupyouMX BCe HE-
00X0onUMbIe TAKTOBBIE YACTOTHI
C VCIOJIb30BaHIEM OIIOPHOI Jac-
TOTH! IIU(PPOBOTO BUIEOCUTHAJIA
7 MTI'w.

IIpoueccop STi5880 nmeeT Tpu
TIOpTa BHEIIHEN MaMATH:

— yCOBepIlIeHCTBOBAHHBIN 1H-
Tepderic namaTy (EMI), koTopsiit
MO3KeT ObITh CKOH(PMTIYPUPOBAH
nnsa ucmnoabsoBaHusa ICII3Y
(Tvma iranr), II3Y u pasnuHbIX
Bunoe O3Y (DRAM);

— paznesnsieMblii UHTepdelic
namaTty (SMI), npenHasHaueHHBI
VCKJIIOUUTEJILHO AJIA MOAKIIOUe-
mna O3Y tuna SDRAM,;

— I2C, uepes KOTOpHIT OCYy-
IIECTBJSETCA JOCTYII K S3HEpPro-
Heszasucumon nmamaTu ICII3Y,
MO3Y unu CO3Y. B nanHOM
ciydae, K 3TOMY MIOPTY IIORKJIIO-
yeHa MHTerpaJibHag MUKPOCXEMa
ICII3Y 7400 oovemom 32 Kbaiit
turia M24C64, B xoTopoit coxpa-
HAIOTCSA HACTPOMKY [I0JIb30BaTEJIsA
Y IPOUTPLIBATEJIS, B TOM 4UCJIE
pernonanbHelil kox. IloaTomy
«TIePEeTIPOIITMBKa» (DIIBII-TIAMATI!
IpourpriBaTesis 0OHOBJIEHHBIM
NporpamMMHEIM obecliedyeHNeM
HUKaK He BJIMsEeT Ha JIAHHBIE Ha-
cTpoiiky. Tak Kak MOPTHI Ipoiec-

' B Hexomopom Koauuecmee npouzpbieameneti DVDI63SA yemanosaensvt macounvie [13Y, noamomy 0as 06H06AeHUA NPOZPAM-
MHO20 obecneuenus Heobxodumo samenums MIC — npum.aem.
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Puc. 9. Bnok-cxema Begyuiero npoueccopa STi5880

cOpa paccuuTaHbl Ha paboTy Tosb-
K0 ¢ 3-B curnasnamu, nna paborsr
¢ 5-B mmnoit I°C ucnons3osana
cxeMa casura yposHa Ha MOII-
TpaH3UCTOpe U ABYX Pe3UCTOpax.

K mwune SMI npouecco-
pa ODOIKJIIOYEeHA MHTErpaJib-
Hasa MuUKpocxema namaru IC
7500 Tunma SDRAM obbemom
64 Mo6ur (4M x 16 6ur) co Bpe-
MeHeM goctyna 7,5 He. Ito O3Y
ucnosb3yercsa B KauecTse Oyde-
pa KaJpoB OPU TeKOAMPOBAHUN
MPEG, a rake IJsi XxpaHEeHUs
KOJla ITPOrpaMM U [TepeMeHHBIX.

Benymuit nponeccop STi5880
000pynOBaH 6-KaHaJILHBIM Bbl-
xonom I%S. ITo aTum KaHajgaM
BBIBOAUTCS OE€KOAVPOBaHHAA MH-
dopmarusa Dolby Digital (AC-3)u
DTS B cnenyromem nopsanxe:

— PCM_OUTO, neswit u mpa-
BBl (DPOHTAJILHEIE,

— PCM_OUT]I, nenTpasbHbIii
u HY (cabrydep);

— PCM_OUT2, nesbuii u npa-
BBII THLJIOBLIE.

[IBa monosHUTENbHBIX BBIXOAA
(down-mixed stereo) ucnosnbsy-
I0TCA IIpU paboTe IPOUTPHIBATEIA
C IBYXKAaHAJbHBIM YCUJIUTEJEM.
Brixogroit curian S/PDIF (BwI-
Box 57) umeet 5-B yposers TTJL
U [OCTyHaeT Ha CXeMYy COrJaco-
BaHusa (M7).

IIpu BocnpousBemeHUU guUC-
koB DVD-video u CD panHBIE B
cdopmaTe I>S nmocTynaioT ¢ BLIXOzA
moxnysist M2. Begyimit mpotieccop
ux obpabaThiBaeT U IOJAET B TOM
ke dpopMaTe Ha COOTBETCTBYIO-
e Bxoanl Furore 2. CurHaJsibi
JIeBoOro 1 ItpaBoro kaHajos, MUTE

(BBICOKUIT aKTUBHBIN YPOBEHDb) U
S/PDIF menocpeacTBEHHO 10C-
TynaroT Ha njatTy AV. BeixonHoit
koMMyTaTop Furore 2 HannpasJis-
et 6 Bxomammx VIKM-curuaanos
Ha MonyJsib ITATl u aHaIOrOBHIX
punbTpoB naaThl AV. BeixonHoi
nudposolt Buneocurras Y UV noc-
TynaeT Ha 24-BBIBOJTHON pa3beM
1704. Ha Hero :xe OpuUXOOAT CUT-
HaJuabl cuHxporusanun HSYNC,
VSYNC, a Takske onopHas Hac-
tora 27 MHz_CLK. K pazwemy
1704 nonkatoueH TMOKMIL LIEeiidh
MOIy s (b OPMUPOBAHIA IpOrpec-
CUBHOro Bujgeocurnasna (P-scan

Tabnuua 1. YnpaBnsiowme curHansl SCART

— SCARTO0 | SCART1 | Hanpsxenne Ha
(P1I03_6) | (P103_7) | pazpeme SACRT, B

TB BBIKJIIOUYEH 1 1 0

TB BbIKIIOUEH 0 1 0

TB Brutouen, popmar 16 9 1 0 +6

TB Brarouen, dpopmar 4.3 0 0 +12




board). Buneobydep ananoro-
BOBbIX curxajos (M7) conepsrutr
HY-dunerp ¢ nepexawouaeMoit
riosoco¥i (8 manl6 MT').
Jlornueckue cuUrHaJBI COCTO-
aana SCARTO n SCARTI1 npu-
CYTCTBYIOT Ha pagdbeMme 1703 mo-
nyas. B rabanne 1 npencraBaeHo
cooTrBeTcTBUe TB-dhopmaTor aTHM
CUTHAJIaM U HAIPAKEHUIO Ha yII-
PaBJIAIOIEM BBIBOJIE 8 BEIXOTHOTO
pasbeMma SCART, koTopoe no3Bo-
JiTeT aBTOMAaTUYeCKU BKJIOYATD
TB-npueMHNK B TpebyeMom cooT-
HOLIIEHUM CTOPOH 1306paske s, a
TaKsKe BBLIKJIIOHUATL eT0 IPU [Tepe-
XOJe IPOUTPLIBATENS B SKIYIIMAA
pexkum. Ciaenyer OTMETUTDh, YTO
JaHHas (PYHKUUSA JOCTYNHA IIpU
HaJIMYUY «II0JIHOTO» MHTepeii-
cHoro kabensa SCART-SCART

16,9344 MHz

FURORE 2

U CTAaHLAPTHOM HONJEPIKKU CO
CTOPOHBI TeJleBU30pa.

CursajJbl CMHXPOHU3AIUU
pacnpeneisOTCA CAelY UM
obpazom. Benyumit curiasa 384
x FS (master clock) crabunn-
3MPOBAHHEIIT KBapLEBBIM Pe30-
HAaTOpPOM, IIOCTYHAET C NJATHI
ITAII 1 aHAJOrOBBIX (ODUILTPOB.
113 Hero popMupyeTcss onopHas
gactora 27 MTI'n (video_clock)
nasa senymero 1 SACD npoiec-
copoB. 3ateM curHai video_clock
UCHONB3yeTcsd AJA MOJNYyUeHUd
onopHOIt dacToTh audio clock
(256 X FS), xoTopas Taksxke noga-
eTCs Ha BBIIIeYIOMSHY ThIe ITPO-
neccopsl. Ilpu Bocnpoussene-
HUM 3BYKOBBIX KOMITaKT-IMCKOB
(CD-DA) nnara ITAII ucnonb-
3yeT BHYTPEHHIOIO TAaKTOBYIO

S1

27 MHz P SCAN
FURORE 2
STI5E5XX

DAC Clock 16,9344 MHz

16,9344 MHz

Clock 16,9344 MHz
Bufer

IC S612G
SACD Click
Source (PLL)

MK2703STR
PLL
Audio Clock
Synthealzer

27 MHz,

256-FS
DAC FURORE 2
Audio Clock

reHeparop
Ha nnate AV

MoHonnarta (M9)

256 FS
——— PCM_CLK
STI55XX
OnopHble

27 MHz
Osciliator
(Option)

HacToTbl

SEL_ACLK1
SEL_ACLK2

Puc. 10. YnpowenHas cxema GopMUPOBAHHUS CUTHAJIOB CMHXPOHU3ALMHA

host_sel

to host

DSD/DST pekopep

qacToTy, paBHyw 384 X FS. B
peskuMe Bocnpoussegerus DVD
BBIXOZHOI KoMMyTaTop Furore
2 nocelnaet cursad audio clock
(256 X FS) na monyan ITAIIl u
BBIXOJHBLIX (PUJIBLTPOB Ha IJlaTe
AV. CnenyeT OTMETUTH, 4UTO
sHauenne FS cocrasnser 48 num
96 xI'u gyist DVD u 44,1 xI'y qas
CD-DA. Bribop onopHOI1 HacTo-
ter audio_clock ocymecTBasercsa
cxeMolt cuExpoHusanuu (clock
factory), paboTy KoTOpPOI NOsAC-
HsaeT Os0K-cxeMa pucyuke 10.
Benomerit nporneccop Furore 2
(SAA7893HL/C1) comepur
BCe y3Jbl, He0OXOMUMBIE N6
annapaTHOTO AeKOAMPOBAHUA
BEICOKOYACTOTHOTO 1M pPOBOro
nortoka DSD, nocrynarmwinero ¢
aHAJIOTOBOTO Npexnpolieccopa
7105, a Takske oboOpyIOBaH UH-
repdeiicom SDRAM obwemom
o 64 Mout (1M x 16 6ur x 4) ¢
TaKTOBO} YacTOTOIl He MeHee
100 MT'1. B xkauecTBe BemyIero
MOXKEeT UCIOJIB30BaThCA J1000M
nporeccop cemeiictea STibo8x.
Ha pucynke 11 npegcraBieHa
B6aok-cxema nporneccopa Furore
2, a Ha pucyHKe 12 — pyHKIMIO-
HaJIbHas cxeMa er0 aCMHXPOHHOTO
B3aMMOJIeICTBUS C XOCT-TIPOLec-
copoMm uepe3 uHTepdeiic EMI B
coctaBe npourpsiBaTeas DVD.
Hepes nrTepdhelic Be1oMOro npo-

HE I SAA7893HL
AGC || anc HOST
INTERFACE REGISTER
/ \r HOST
INTERFACE
FRONT- PSP-KEY <:{> MEMORY
END BECODLR MANAGER
INTERFACE
key * j control Pl-bus
' 8-CHQNNEL
data-bus DEggg?g:gN/ DSD2PCM
PROCESSOR K1) FIZD DEMUX CONVERSON
PLBUS SACD 2,5 or 6-channel SREAKER SETUP to
conne K= (=M aubio |- “Lossiess VOLUME CONTROL swiTen [ DSDPCM
RO INTERFACE DECODER E DELAY MATRIX DAS
SDRAM
INTERFACE
to 64 Mbit sys_clk aud_clk external PCM
SDRAM 27-35 MHz 256/384/512/768"s

Puc. 11. Bnok-cxema DSD-npoueccopa Furore 2



11eccopa OCYIIEeCTBISAETCS TOCTYII
K €r0 perucTpaM U LIvHe NaMsITH, a
TaKse IOCTYIaloT CUrHAJBI c6po-
ca (HW, SW) u npepniBauunii. Bece
Monynu u nepudepus Furore 2
NpUCOeIUHEHBI K BHYTPEHHEN
mnHe PI. Ciaenyer orMeTuTh, 4T0
SACD-nporieccop He 3ameiicTBO-
BaH BO BCEX OCTaJBHBIX PEMU-
Max paboThl: 3BYKOBBIE CUTHAJIBI
VIEM (PCM-I%S), mocTymaromme ¢
DVD/CD-nponeccopa, cBOGOIHO
MPOXOJAT HUeped ero BBIXOIHOM
KOMMYTaTOp Ha COOTBETCTBYIO-
mue nudpoaHasioroBele npeod-
pasoBaTeJn.

IIponieccop Furore 2 moxet
MCIONB30BATHCS C MHTErpab-
HBIMI MUKPOCXEMaMU 11U po-
aHAJIOTOBBIX NpeobpaszoBareeit
TpeX BUAOB: TONbKO PCM, TONBKO
DSD, u rubpuaabiMu, nsyxdgop-
MaTHbIMU npubopamu PCM /DSD.
Ha pucynke 13 nokasana cxema
B3aMMOIEeicTBUA mpoleccopa
SAAT893HL c nBymst rubpuaHbI-
vy ITAIL: MHOTOKaHAJIBHBIM (ThI-
JIOBBIE U I€HTPAJbHLII KaHaJbl,
HY-kanan) u IByXKaHAJbHBIM
(dbponT). ViMenno Takoe pemienue
npuMmerero B DVD963SA, uto-
Obl MAKCUMUBUPOBATL KadeCTBO
3ByYaHUA IIPU BOCIIPOUBBEIECHUN
IBYXKaHaJbHBIX quckos SACD
MJIYI MHOTOKaHAJIBHBIX OUCKOB B
JIBYXKaHaJbLHOM pexxume (stereo
down mix), KOT1a UCMOJb3YyEeTCA
TOJbKO BeIXon DSD_stereo. B
OI0MKEeTHBIX MPOUTPLIBATENAX
(DVD763SA, szanpuMep) INOTOK
DSD Bcerpa npeobpasyercsa B
PCM, BeiBoguTCA Ha U POBOI
Beixon IEC958 u ganee mocty-
maeT Ha BHEUIHUI MHTepelic
S/PDIF.

Ha Bcex guckax SACD zanu-
CaH CrenMaJbHbIA CUTHAJ KJI0Ya
PSP (Pit Signal Processing), ne-
00XOOMMBII JJ1 PacIIug@POBKA
ux copepxumoro. ITpourpnisa-
TeJb MOXET BOCIPOU3BOIUTH
mucku SACD Tosbko nmocsie obHa-
pysKeHUs MPaBUJIBHOIO CUTHAJa
PSP, xoTopsrlil cogep:ruTcA B
curgasie EFM. s BelgeseHUs
CHUTHaJla KJKYa aHaJOTOBBINA
BBICOKOYACTOTHBIN CUTHAJ IOC-
TynaeT HENOCPEeACTBEHHO Ha
Mugpocxemy Furore 2, BuyTtpu
KOTOpPOJ OH NPOXOJIUT 4Yepes

acnay

o3y

II

control

]

———— video
DVD-npoueccop
STi558x 27 MHz
-
audio
host clock
DVD- data | bus
HPUBOL nay PCM s ANY
audio
SACD-npoueccop
EFM SAA7893HL PCM/DSD
— audio
o3y
Puc. 12. DyHkunMoHanbHas cxema npumeHeHus Furore 2
B npourpuisarene DVD
SAAT893HL dsd_left/ hybrid
108 2 Ml | MCA DAC
DSD_PCM_0 sdata_l
dsd_nght/ (Cs4362)
Dso_pcm_1 192 > O Im_x
dsd_centre/
DsD_pom_2 |19 12s._colfe | yata_colfe
dsd_Ife/
psb_pcm_3 | 11 > O M x
dsd_left_sur/
25 |
DsD_PCMm_4 |13 y 55 ata_tsrs
dsd_right_sur/
e
oso_pem_s |14 > M x
Furore2 dsd_cl/
115 12s_dclk
DSD_PCM_6 > sclk
0/
bsb_Pcm_7 |18 y W]k melk
dsd_clk/ i
2s_dotk T
DSD_PCM_8 "z » 5. - sclk | hybrid
07 = stereo DAC
bsb_pcm_g 120 N 2L | (AD1855)
dsd_left_mix/ :
DsD_PCM_10 |19 p 25N |t it |
dsd_nght_mix/ I
121 R o \
DSD_PCM_11 > M_x i
aud_clk - metk
N
+29 audio clock +

Puc. 13. Cxema nogxknioueHus npouyeccopa Furore 2 k ru6pupgHoim LLAN

yeunurtenas ¢ APY u nonaercs
Ha AL OundpoBanHbIi CUTHAT
HepenaeTcsa Ha CIelMaJIbHEIN
osox (PSP key decoder), koro-
pbifi pacindpPOBLIBAET CUTHAJ
KJIO4Ya. YIIpaBJeHUEe AEKOIepOM
OCYIIECTRJISETCA Yepe3 XOCT-
uaTepdeiic npu y4acTuy BCTPO-
€HHOTO TIPOoIjeccopa CEKTOPOB

(decryption/sector processor) u
BHEIIIHEr0 KaHaJBbHOIO IIpolec-
copa Iguana. Obpaborka curaaia
DSD u dopmuposanue, npu He-
obxonumocTy, moToka IS (ecan
Ha BbIXOJE ucnoabp3dyeress IKM-
ITATI), ocyiiecTBasseTCS Ha Tak-
ToBOI HacTtoTe 384 X FS. lexoau-
posanue curnasa DSD, Brrouas



12V
3arpyaumk
— 5V DVDALAS2
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3 CH 33V
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z 33V Furore 2
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3
33V STi588x
25VvV18V
25V/1.8V STi588x
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Puc. 14. Bnok-cxema BCTPOEHHOW CUCTEMBI MUTAHUS MOHONAATBI

STi55xx
n as Power On
A Reset RESETn
sze néa Circuit
. Delay t1
Furore 2
RSTN CLK_STBCTRL Clock Factory
onopHble
reHeparopbl
Power On
Moporosas Reset
cxema Circuit
45B
Delay =2 RES_P Basic Engipe
KaHanbHbIiA
npotieccop

Puc. 15. ®opmmupoBaHue curHanoe c6poca

pacnakoBKY «Ha JIeTy» apXKBa
DST, B xoTopoM ynakoBaHO CO-
IEepXKUMOEe MHOTOKAaHAJBHOTO
BapuaHTa SACD, ocyiiecTBisi-
eTcs Ha yacTtoTe Sys_clk, paBHoii
27 MT'u, nomn 768 x FS. IIponueccop
SAAT7893HL obopynoBaH UHTEP-
deticom mamsiTt SDRAM, pabora
KOTOpOro He TpebyeT BmeIIa-
TeJIbCTBA BELYIIETO IIPOIECCOPa;
K MHTepdeiicy MOAKIIOYEHa OTHA
MUKpocxema obbemom 64 Mbut
(IC7502).

Ha pucyske 14 npusegneHa
OJI0K-cXema CUCTEeMbI MMUTAHUS,

peaJsiM30BaHHON Ha MOHONJAaTe
(M7). Bxonuble HanpsAKeHUA
+3,3 B, +5 B u +12 B nocrymna-
10T Uepes pazbeMm 1703 c 6Jo0ka
NUTAaHUA U HUepel3 MHTerpaJbHble
cTabuans3aTopbl HANPAKEHUS
pacmpenesnsoTcsa 0 COOTBETC-
TBYMOIIUM y3JaM MOHOIIJIATHI
IIpoueccop Furore 2 ucnonwzyer
Hanpsoxkenusa +1,8 B (nuueitnbIn
crabunmuzatop LF18ABDT) nna
MMTAaHNA BEIYUCIUTEBHOIO AAPa
¥ aHaJIOTOBOI wactyu u +3,3 B
(LD1117DT33) — nnsa unrepdein-
ca. Crabunuzarop LF25ABDT

hopMUpyeT HampsAsKeHNe TUTa-
HUA +2,5 B gna Bemymero mpo-
Heccopa (B HEKOTOPBLIX BEPCUAX
yCTaHaBJIMBaETCA CTabUIM3aTOP
+1,8 B). [l nuTaHUs KaHaJIbHO-
ro mporeccopa Iguana mucnosb-
3yercsa crabuamzarop +3,3 B
(LD1117DT33). Ha ocrasbHbIE
cXeMbl BXOJIHOM U BBIXOIHOIN
JacTel NoJaloTes HalpssKeHUs
nutanusa +5 Bu +12 B 6e3 nonou-
HUTEJILHOM 00paboTKH.

Ha pucyrnxe 15 norkazana gpyH-
KIMOHAaJILHA A cxeMa popMUpoBa-
HUsA cuUrHaioB copoca. IIpu mogaue
IMTaHUA Ha MOHOMJIATY (UM CHY-
$KEeHNM HaIPAMKEHNUs NUTaHuA +5
B Gosiee uem Ha 10%) pasnnyHble
y3JIbL U TpUOOPI JOJMKHEL 3aTpy -
3UTHCA (MJIM Iepe3arpy3uUThes)
B IPaBUJIBHO ITOCJIE0BATENb-
HOCTI:

— cxema Power On Reset
(delay tl) reHepupyeT cUTHaJI
RESETn, HeoOXogumbIil gis
copoca nponeccopos STi5580 u
Furore;

— B 3TO e BpeMsa opmu-
pyeTcs MHBEPTUPOBAHHLINA, 1O
otHoutenuio K RESETn, curuan
CLK STBCTRL, 3anyckarormii
cucteMy cMHXpOHU3anuu (clock
factory);

— 3aTeM BTOpas cxema 3a-
nep:xkku Power On Reset (delay
t2) renepupyer curgan RES P,
yCTaHaBJIMBAIOIINI B UCXOTHOE
cocTostHIe TTporeccop Iguana;

~— Tenepb BeNYIINI IPOIECCOp
MOXKET CaMOCTOSITENILHO IIeperpy-
JKaTh KaHaJbHBIN mpomeccop u
CEepBOIPUBOJT HOCPENICTBOM CUT-
Hasa RSTN.

ITpodoadcenue vumatime
8 caedytouem Homepe.

Jlureparypa

1. DVD-Video Player
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Philips Consumer Electronics
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2. DVD Module SD-
4.00SA_CH Service Manual,
Philips Consumer Electronics
B.V. Eindhoven,The Netherlands,
2002.



MOBWUJIbHbIA TENEDOH

NOKIA 3410

Amutpun Xpycranes
Mockea

Mo6unbHbit Tenedpon Nokia 3410 orHoCuTCH K KaTeropum
Hepoporux nonynspHbix Tene¢poHoOR, BCEraa NoONib3OBABLUMXCSH
cnpocom. B crarbe paccmarpuBaeTcs ycrpoicTBo 3Toro tenedoHa
u Haubonee yacro Bcrpeudaowmecs HeucnpasHocru, UsnoxeHnas
uHpOopMaLUS MOXKET BbITh TUKIKE MPUMEHEHA NPU PEMOHTE Tefie-
¢oroB Nokia 3310 u Nokia 3330, nockonbKy MX XOpaKTE pUCTUKH
YHUPUUMPOBAHDBI B PAMKAX NPUHSATBHIX CTAHAAPTOB HA TEPMUHATbI

COTOBOM CBAI3M.

YCTPOICTBO

Cnenyer OTMETUTDH, UTO MO-
O0unbHbL TesnedoH Nokia 3410 —
9TO NBYXJMAlla30HHLIN TenedoH
EGSM900/GSM1800. ITosic-
HUM 3Ty abbpeBuarypy. EGSM
O3HayYaeT «pPacCUIMPEHHBIN»
(enhanced) nuanazon. GSM1800
ornudaerca ot GSM900 pacrun-
perHoI «BHM3» Ha 10 MT'1 moso-
coif vactoT. CTpyKTypHas cxema
TeJlepOHa ITOKA3aHa Ha PUCYHKE
1. Ins cienmaycTa-peMOHTHMKA
Ba’KHO 3HATh, HA OCHOBE KaKOTO
UUIICETa OHA IIoCcTpoeHa. B coctan
MonyJsas o6paboTKM CUTHAJIOB
(Baseband Module) Bxogsar crie-
HMAIN3UPOBaHHBIE MUK POCXEMbI
(ASIC):

— CHAPS — xourtposiep 3a-
pAna akKyMyJIATOpHOM DaTapen;

— CCONT - dopmuposaTesb
Hanps:keHuit nuranusa, SIM-nu-
repdeiic, RTC u cxemnb! ynpas-
JIEHUA 3aPAIOM aKKYMYJIATOPHON
GaTapeu;

— COBBA-GJP — unrepdeiic
MeyKay MonyJseM o0paboTKM cur-
HaJIOB U PagVIOTPaKTOM;

— MAD2WD1 — MUKpPOKOHT-
posuiep monysia o6paboTKM cuUr-
HAJIOB.

Monynb 06paboTKM CUTHAJIOB
(MOC) npennasuaden aJs COB-
MeCTHON paboThL ¢ pagUOTPaKTOM
DCT-4, koTophlif IOCTPOEH O
cxeMe IIPSAMOro NpeodpasoBanns
curuasos. On nuraercsa Hanps-
sKeHMeM IIoCcTosIHHOTO ToKa 2,8 B
no mHe VBB or ASIC murannsa
CCONT, xoropasa obecneun-
BaeT NMUTAHUEM U JAPYTUE y3JIb

U MMeeT LIeCTh yIpaBJaAeMbIX
BBIXOJIOB cTabMUIM3aTOPOB Ha-
NpAXKEHUA IJs pajguoTpaxTa
u gea gna MOC. MukpocxeMa
CCONT Bruirouaet B cebs Tarixe
u uaTepderic SIM-kapThl, HOJI-
JepsKUBalOUUI UCIOJIbL30BaHUe
3- n 5-BosbToBBIX SIM-kapT. B
Hee JKe MHTErPUPOBAHBI Hachl
peannuaoro Bpemenu (RTC), cra-
OMAM3UPOBAHHLIE KBaplEBbIM
pesoHaToOpoM ¢ dactoroit 32 kI'm,
YrnpasJjeHUe 3apAIOM aKKYMY JIsI-
TOPHOI OaTapen OCYIIeCTBIAAETCA
T M-curnanamu, dopmMupye-
mbiMU B CCONT u nmogaBaeMbIMU

Ha xJo4 3apana CHAPS. Apxu-
TekTypa MOC nognepskuBaer
pyHEIUIO cOeperkeHNsa DHEPIrUn
akKyMyJisiTOpHOI GaTapeu (Sleep
mode). Muartepdeiicom mexay
panuorpakrom u MOC caysxur
crenuaJu3upoBaHHaAA MUKPO-
cxema COBBA, of6ecnieunsaromias
aHaJIoro-1PoBoe U i po-aHa-
JIOTOBOE ITpeo0pa3oBanus U epe-
JIady/IpueM pedeBbIX CUTHAJIOB
c/Ha NoJb30BaTENbCKUI UHTeP-
deitc. COBBA obecneduBaer
Hepeaty aHAJOTOBLIX CUTHAJIOB B
TpakT nepemaun U curaanos AIIY
B cxeMy 1M poBoit 06paboTku
curaasios IICIIMAD2WD1.Cesasb
MEXKY HUMU OCYIIeCTBIAETCSA
IIoCpeACTBOM II0Ce0BaTeIbHOM
IIMHB] Tepefadu NaHHBIX, UTO
ro3BoJigeT 00eceunTh Nepegaly
OBICTPOEMCTBYOMINX [TUPOBLIX
CUTHAJIOB U 2y IMOCUTHAJIOB, KOIM-
poBaHHBbIX 110 MeTony VIKM (1m-
NNyJIbCHO-KOJ0BOM MOIYJIANUN).
Iudyposas o0paboTka peueBBIX
CUTHAJIOB OCYILIECTBJSAETCA He-
nocpencteerHo B MAD2WD1
KoMmyTaTOop CUTHAJIOB N10JIb-
30BaTe bCKOro uHTepderica N400
MCHOJIB3yeTCA KaK amlapaTHbIi
JpaiiBep yIpaBJIeHUA BKJIIOUEHNS
CBETOIUONIOB, aKyCTUIECKOro U
BMOPOBBI3BIBHOI'O CUT'HAJIOB.

MOC
(BASEBAND)

EXT AUDIO

Curtansl TX/RX MNuTanne RF-tpakta [Mutanue YM 13 My S:::::::ﬂ
CLK 3auus
i B R R B o N S R
! Muratve COBBA i
1
I e
E coBBA ccont  CP>| s |
o ;
l I 32 kMY i
BB SUPPLY CLK 1
I
I/IH-repq)eﬁci CMHXPOHU3a- E
Nosb30BATENA LMst B pEXUME |
! OXUBAHUSA H
1
! 1
: M':‘D VBAT ;
1
Onaw-namaTh NAMSITH " )
SIM-kapTbi ! : P;:fryong)-/
) e
| CHAPS i | 6arapes
I
: :
! !
1 1
i i
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CWCTEMHBIN pasbem

Puc. 1. CrpyktypHas cxema TenedpoHa




CoeguHutens X400
NS NOAKMIOHEHUs
SIM-kapTbl

Moaxniovexve
BUOPO3BOHKA
M400

Mopkniovernne
3ymmepa

CiOORE)]

e

Mnowagku, cooTBeTCTBYIOWNE
KOHTaKTam CUCTEMHOIO
pasbema X200

Puc. 2. Mnowaaxku Ha nevaTHomi nnare renedpoHa ANS NOJKIIOUESHUS

nepudepHiHbIX YCTPOHCTB

Pabora JIK-nopra Ha OCHO-
Be UMIICeTa, UCIONb3YEMOTO B
Nokia 3410, ne nmonnepsxuBa-
ercs.

IIporpammupoBanye Tenedyona
MOKeT OCYIIECTBJSATHCA IBYMS
crocobamu:

— nocje Opojasku tesedoHa
yepes 4-IOJIOCHOE COeUHEHNE
Test Flash (coequunrens X201 u
cepsucHas 6atapesa HDal2;

— B Ipolecce IPOU3BOJICTBA
yepes 8-II0JI0CHOe COoeIUHEHUE
Production Flash Connection
(coenuuuTens X202 1 KOHTAKT-
Hble IJIOMASKY, PACIOJI0KEeHHbIe

Ha CTOPOHe KJaBUaTyphl obIel
evYaTHON! IIJIaTh).

B mmkuent yactu Tenedona
pacroJioseH CUCTEMHBIN pasbem
X200. HasgayeHMe ero BbIBOJIOB
yka3aHo B Tabaurie 1.

Ha pucyske 2 nmoxkasaHBbI
nJomanKy Ha edaTHOM IJja-
Te TejedoHa a4 MOARJIOUE-
HUA NepUepuitHbIX yCTPORCTB.
IlIpu mepenporpaMMupoBaHUMN
TenedoHa (uau oOHOBJIEHUN
IpOorpaMMbl, 3allIMTO BO PJIDIII-
nHaMATh) IporpamMmartop (Ha-
npumep, WinTesla) nogknoua-
10T K koHTakTaMm njatsl MOC

Tabauua 1. Hasnauenne sbiBogos tenedpona Nokia 3410

NeNe | OGozna-
HazHaueHnue BHIBOJOB pumeuanne
BbIB. | 4YeHUe
B
1 MIC+ BIBOZbI BCTPOEHHOTO B
MUKpodoHa
2 MIC—- -

TOPHOM BaTapen

3 CHRGR+ Ilens zapAga akKyMyJ1da-

MaxkcuMasbHOe HallpsisKeHue
16,9 B

MaxkcumaJibHbBI TOK 3apAna
850 mA

GND

Ob11ada (3eMasgHas) IMHA -

IIOM 3a3eMJjeHa

DC_CRL ITens yrnpaBneHus saps-

XMICP
XMICN

MUKPOQOHA

IlonrnroueHn e BHEIIIHETO -

XEARP
XEARN

O ||| O (W

HAYIIHIKA

IlonxatoueHne BHEIIHETO -

10 INT

Cursaamnsanmg NoaKJIode-
HISA BHEILIHeN TapHUTY Pbl

(puc. 3, Tabm. 2). ObbIUHO TaKoe
noaxJoUeHNe ofecleunBaeTCs
[IPY MCIIOJIb30BAHUM TaK Ha3bIBa-
€MO «CepBUCHO GaTapen», MMe-
10111ei1 crierMajibHble KOHTaKTHI,
KOTOpbIe II0CJe yCTAHOBKY €€ Ha
MeCTO IITaTHOrO aKKyMyJIATOpa,
OPUIKYUMAIOTCS K DTUM KOHTaKT-
HBIM ILJTOIATKaM.

Opyroit coemMHUTENb, I0Ka-
3aHHBIM Ha PUCYHKe 3 (BBIBOMLI
J212, J213) npenHa3HadeH A7
3anycy BO (pJISMII-IIaMATh ClIeny-
aJbHOM MapKUPOBOYHON MeTKU
3aBOJA-U3TOTOBUTENA IPU IIPO-
rpaMMUPOBaHUU TeJle(POHOB B
Iporecce UxX Mpous3BojcTaa. Ipu
3TOM Ha KOHTakT J212 momaior
HanpsxkeHue 12 B (cnemuduka-
nusa Intel) ¢ ucrounurka VPP, a
KOHTaKT J213 coequusIoT ¢ ob111eit
IMHOI 9TOoro uctounuka — VPP-
GND. Takoe nporpaMMIpoBaHue
OCYIIECTBJIAIOT Hepes CoeaVHU-
Teab X202, pacnosioKeHHBII Ha
nynarte Tenedona (puc. 4). Hazna-
YEeHME KOHTAKTOB 3TOIO COEIMHN-
TeJIs OnucaHo B Tabuuiie 3.

BuyTpu 6aTapeiiHoro orcexka
KopIyca TejepoHa UMEETCs He-
ThIpe KOHTaKTa NJA HOAKJI0Hue-
HUS aKKyMyJATOpHON GaTapeun
(puc. 5). K xonTaktam 1 u 4 He-
IoCpenCTBEHHO MOAKIIOUaeTCs
aKKyMyJsTOpHas 6atapes 0IHOTO
U3 TpeX TUIOB. HUKeJb-MeTaJ-
JTUIPUIHAA VAW JUTUH-MOHHAS
B KadecTBe UCTOUHUKA MUTAHA,
anbo cepBucHasa Oarapes, uc-
noJb3dyeMas npy IporpaMMUpo-
Banun Tesedona. Homunanbaoe
HaNpsyKeHNe DaTapen cocTaBisIeT
3,6 B, HO B 3aBUCHMMOCTH OT CTe-
MeHU 3apAana MOKeT ObITh B IIpe-
nenax 3,1...5,1 B. Hepes koHTaKT
2 TenedoH onpegenseT Tun 0a-
Tapenu. [lnsa 3Toro B nHocuaepHen
nMeeTcsl BCTPOEHHHBI Pe3ucTop
OIIpeJIeJIEHHOTO COITPOTUBIIEHUA:

- 2,2...51 xOM — /19 HUKEeJb-
MeTaJIrMapuIHoli baTapen;

— 22 kOM — Q1A CepBUCHOM
baTapen;

— 56...130 kOm — mJs aUTUiI-
MOHHOI OaTapen.

Tor ke kouTakT BSI aBiaa-
eTCs elle M KOHTPOJIBHBIM: NIPpU
paspelBe ero nenu teaedoH OI-
penesser, YTO aKKyMYyJIATOPHAI
H6atapes oTkmoueHa. IIpu ee or-



CcoeIMHEHNHU OT Tested)OHA ITePBOIt
pasMblKaeTcs MMeHHO lienb BSI.
JTo obecriednBaeT BO3MOYKHOCTH
SIM-kapTre 3aBEPIIUTL PadboTy 10
OTKJIIOUEeHMA ITNTAHUSA.

Yepes KOHTAKT 3 CHUMaeTCHA
CUTHAJI TeMIIepaTypbl aKKyMy-
aaropuoit barapen BTEMP. Vc-
TOYHUK CUI'HAJa — TOK Yepes Tep-
muctop ¢ orpunareasubim TKC,
PacoJIo:KeHHbIN BHYy Tpu 6aTapen.
Ero conporusnenne 47 kOm = 5%
npu Temneparype 25°C.

Ha pucynre 6 moxazaHo pac-
IIOJIOKEeHME BBIBOLOB AMUCIIJIEdA
(LCD), a B Tabauiie 4 — ux Ha3Ha-
JeHue.

CNCTEMA PACIIPEJEJIE-

HIA IINTAHNA

Ipu HOpMameHON pabore MOC
OUTaEeTCA OT aKKYMYJATOPHOM
baTapen tesedona. Buelnee 3a-
PAZHOE YCTPOMCTBO CIYIKUT KaK
IS ee TIONI3a PALIKHY, TaK U AJIs Y-
Tauuda rexedona. MOC cogeprxut
Y3JIbl pacIpeiesIeHUA MU TAI0IIX
HATPSKEHNI, KOTOPbIe UCKJII0Ya -
I0T IIOCTOSAHHOE TUTaHye Tesredo-

SkpaH nnatsl MOC

X201

®
®
o)

Puc. 3. Konraktel nanarst MOC

Co cTOpOHbI KNasuaTypsl

(®
00008 g o

Puc. 4. Nnara renedpona
€O CTOPOHbI KJSIABUATYPbI

Ha oT 6baTapen. HermocpencTeeHHO
¢ batapeu nuTaHKe NOCTyINaeT IO
eraM CCONT u Ul Ha BbI3BIBHOE
YCTPOMCTBO M CBETOAVOJbBI O]~
CBETKU KJIaBUATYPbl U JUCILIES.

Ta6nuua 2. Mepenporpammuporaxune renedpona Nokia 3410

KOHTaKTbl Anfi NoAKMoYeHns
6artapen K203

O

OKpaH ycunutens
MOLLIHOCTH

——PwaBarT

SKpaH pagnoTpaxTa

~_ >~

Puc. 5. BarapeiHbii oTcek
kopnyca TenedpoHa

Ha pucynke 7 nokaszaHa cxema
pacupenenenns mmtannd B MOC.
Cxema ynpaBJeHMsA NUTAaHUEM
CHAPS obecrnieunBaer 3alinTy
OT mepeHaNpsAXeHNnli, OTKa30B

NeNe O6oznauenne Hasznauenne YpoBHU Maxc. HNpumeuanue
BBIB. 3Hadenne, B
Hannsle nepenatorca c MAD2WD1
1 FBUS TX SgogMﬂaHHMX fporpamma- Jlgll:' [1] g’gg (curnag AccTxData) Ha nmporpaMma-
p T ’ Top npu VBB =285 B
Ilepenaya nocanenosa- J— 0.84 IlanHBIE C TPOrpaMMaTOpa pu-
2 FBUS_RX |TeJbHBIX NaHHBIX C [IPO- nor' 1 2,85 HumawTca MAD2WDI1 (cursas
rpaMMaTopa ) ’ AccRxData) npu VBB =2,85B
3 GND 3eMJyAHAA IINHA 0 0 3eMsa
IIporpammaTop obHADY XKMBAET IIC-
4 MBUS CurHaJjibl CMHXPOEM3aIUN Jor. 0 0,84 penady JaHHBIX U CUHXPOHU3UPYET
¢ ImporpamMmaropa Jior. 1 2,85 obmeH nauabiMu ¢ MAD2WDI (cursan
MBUS)

Tabnuua 3. HazaHaueHue KOHTAaKTOB coeauHuTens X202

NeNe Tunosoit | MakcnmainbHbII

- O6osznauenune Haznauenne yposenn, B yposenn, B

1 CHRGR+ Bxon yasa 3apaga 8,4 12

2 VPP Hanpsexenne ¢isHi-mporpaMMypoOBaHnsA 12 12,6

3 MBUS IlocnenoBaT curHaJIbI CMEXPOHM3AIMY C IPOrpaMMaTopa 0,84/2,85 0,84/2,85

4 GND CurHaJibHaA 3eMJIA 0 0

6 VPP _GND 0 0

7 FBUS TX COop JaHHBIX IPOTPAMMaTOPOM 0,62/2,85 0,62/2,85

8 FBUS RX Ilepenaua nmocJsiejoBaTeIbHBIX JAHHBIX € IIPOrpaMMaTopa 0,84/2,85 0,84/2,85
CuruaJ OTKJII0YEeHNA CTOPOKEBOrO TaniMepa

9 |WDDISX (Watehdog Disable) p p 0,84/2,85 0,5 VBATT




Co CTOpOHbI KnasuaTtypsb!
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Puc. 6. Pacnono)xeHue BbLIBOAOB
aucnnes

3apsATHOrO yCTPOCTRA M UCIIOJb-
30BaHUA 3apANHBIX YCTPOVCTB
IMpPaTCKOro IPOM3BOJICTERA, CIIO-
coOHBIX BBIBECTU TeJedpOH M3
CTpos.

Ha pucynke 8 npencrasiena
cxXeMa 3apAHOr0 yCTPONCTRa. 3a-
pannner o e CHRGR+. Maxk-
C/MaJIbHOE BXOJHOE HAIIpSAMKeHNE
Ha BXOJle 3apANHOI0 yCTpONCTBa
30 B, ero Besmumua orpaHmyeHa
IIOPOrOBbIM HAIpSAMKEHNEM Orpa-
HUYEHUS BApUCTOpPa HA BXOJeE.
KonnencaTop, DOAKIIOYEHHBI
k Boieogy CTIM MmrpocxeMmbl
N200, obecmeunpaeT CHUMKEHUE
CKOPOCTY HapacTaHMUs BbIXOJHO-
ro TOKa (TOKa 3apsana), a TakmKe
YPOBHSA KOMMYTaIMIOHHBIX [TOMEX,
JelCTBYIOIINX Ha ayAMOTPaKT
TesedoHa.

B nauausne 3apsiga mukpocxema
CHAPS ¢opmupyer HebGOMBIION
HayaJbHBINA TOK 3apAna — OKOJIO
130 MA 1151 3apsAga CUJIBHO pas-

Mutarne YM Mutarve RF-TpakTa
i it
: |
! VCOBBA VSIM
! - CCONT -> M-
| coBBA [
| VBB — PWRONX PWM KapTa
WrTepdeinc |y CNTVR
nonb3osa- |!
Tona | ZaY 3 |
- I
[ S e VBAT Yves :
I vBB PURX !
' VCORE |
} !
] I
1
| MAD VBAT
] + <
i NAMSTE h
1
]
H CCUTLIM + Barapes
1
! CHAPS [«
t
1 r 3
|
1 MOC CHRGR+ i
| (BASEBAND) | :

Pa3vem 3apspa

Puc. 7. Cxema pacnpepnenexnus nuraims 8 MOC

psasxerHoy batapen. Kak ToJsbKO
HanpsKeHne Ha aKKyMYJIsATOpHOM
baTapee MOCTUTHET BeJMYNHBI
3 = 0,1 B, HayHercs mporiecc Hop-
MaJibHOro 3apsaza. [Ipu atom ToK
3apana peryamupyercs cxeMon
IIIMM, nporpaMMHO yHIpaBJse-
mort MCU. ITo goctuaxennn dara-
peeit Hanpsykenus 3,55 B mportece
3apAna NpeKpaTuTcs.

Buyrpu akkymynsaropHoi 6a-
TapeM yCTaHOBJIEH CIlelMab-
Hblil peanuctop RS, obecneunsa-
01V MaenTndguKanmo darapen
(puc. 9, Taba. b). Ha Beisog 6aTapen
BSI (Battery Size Indication —
ompejeJyeHne Tunopasmepa 6a-
Tapeu) yepes OrpaHNUNUTeJIbHbINA

Tabnuua 4. HaznaueHue BLIBOAOB agucnaes

I'}:i']:‘g 0Obo3HaveHne Haznayenne IlapameTps! curHaJa
1 VBB Hanpsaskenne nura- 2.8 B / 240 MKA
HUA
2 |SCLK 5;‘;2‘ CHHXPOCHTHA- 4 MTw: 0/ VBB
3 SDA Bxop nanubix 0-0,3VBB / 0,7VBB-VBB
4 LCDCDX(ROW5) |Bxon curnagna chaara (0-0,3VBB / 0,7VBB-VBB
5 LCDCSX Bxon Chip Select 0-0,3VBB / 0,7VBB-VBB
6 GND Ob1aa 1MHa 0
BrixogHoe HampssKe-
7 vouT Hue DC/DC-npeob- 9B
pasoBaTesa
8 LCDRSTX Cursnad cbpoca 0-0,3VBB / 0,7VBB-VBB

pesucTop conporusieHueMm 150
kOM nocTynaet HanpsKeHne 2,85
B (VBB). KourpoJsbHoe HanIpsKe-
Hye BSI mocrynaer Ha BBIBOJBI
BSI 1 SIMCardDetX murpocxem
CCONT 1 MAD cooTBeTCTBEHHO.
Ilpu nanpsoxennn VBB = 2.8 B
nopor oTkJouennst SIM-kapThl
cocragsJserT 2,4 B.

Jna KOHTpOJA TeMHnepary-
pBl AKKYMYJATOPHON bartapen
ncnoaes3dyerca NTC TepmucTtop
corporueaennem 47 kOwm, pacno-
JIOPKEHHBIN BHYTPU €€ U ITOJKJII0-
ueHHbIN K BeiBoy BTEMP.

OcHoBHbIM y3Ji0M, obecne-
YMBAIOIMM pacrpesiesieHne Ha-
OPSAYKEHNI TUTAHNUA, ABJISAETCA
murpocxema CCONT. B rabomrie 6
TIOKaB3aHa aKTUBHOCTB cTabuim3a-
TOPOB HAIIPSYKEHMIT B pa3JIMIHBIX
pesxkumax paborsl Tesedona.

Crnenyer NosACHUTH CYThb OC-
HOBHBIX PEXXUMOB paboThl TeJe-
dona.

Tenedon Boika0uYeH (Acting
Dead). B atom pexume Tenedon
BKJIIOUEH II0JIb30BaTeJIeM, ONHAKO
IIpY ITOJKJIIOUEHUM K HEMY 3apA-
HOTrO yCTPOMCTBA OCYIIeCTBIsIeT-
cs 3apsan dbarapen, a HA qUCILIee
ortobpaskaloTcsa KaK CTeleHb ee
3apsAna, Tak U Ipegynpexnaio-
e CoobIeHn .

AxTuBHubiit pexum (Active
Mode). Pabounit pexxum Teye-



Sense-point
2 15A L202 OR22 L201
Q CHRGR+ ’ ™ vB ™
S ) VBB_MAIN| vy
g_ VCH RSENSE :]ﬁr———m ()()/
g PWM
Y .y 47K ﬂ N200 PWM_OUT
GND VBAT
& ——— 220nF CHAPS
g On 4K7 LIM ICHAR L513|£
3 120R
CTIM VBAT N201 VBAT
CCONT L
5 CHARLIM 3K3
MAD u
o ceuT ‘1 100nF =
MAD, CHAR_CTRL
Puc. 8. Cxema 3apapHOro ycrpoicrea
douna. B Hem obecreunpaercs
oOMeH peueBOll 1 JPYIMMU BU- Barapen VBATT
mamy mugopmanumn. CyirecTByeT TpaHcusep
HECKOJIbKO [O/IPEKVMOB: IpUeMa,
2,8V
nepenaun, padborsl DSP (nindpo- BTEMP
BOTO CUI'HAJIBHOI'O IIPOIleccopa).
B atoMm pexnme Bce cTabmamaa- 150 k
TOPBI HAIPAMKEHUA MUKPOCXEMbBI BSI 10k CCON
CCONT akTuBHBIL - Bsl T
Crsuumii pesxkum (Sleep Mode). Rs Lion
B srom pemxnme Bce cTabuimsa- BGND T L
TOPBI HANIPAMKEHNA, 38 UCKJIIO- T 1 SIMCardDetX MAD
yennem VBB 1 VSIM, BEIKIIOUE-

HBL. OTOT PEMKUM aKTUBUPYETCHA
mukpocxemoit MAD2WD1 mocine
TOr0, KaK OTKJIIQYAIOTCS CUTHAJBI
cuaxponnsanuu MCU u DSP.
IInranme Ha paIMOTpPAKT He IOz~
€TCs1, MMKPOCXeMbl (pJI3II-TIaMATH
MIEPEXONAT B «CITALMI» PEKUIM.
ITocTosinHo paboTaeT TONBKO
reHepaTOp CUT'HaJa CMHXPOHU3a-
umy wactoroit 32 kl'n. TenedoH
[IEPEeXOINUT U3 «CIISALIET0» PEerKMMa
B paboumii 10 BHEIIHEMY ITpepbl-
BaHMIO, BBI3BIBAEMOMY, HAIIPU-
Mep, NOAKJIOYeHUEeM 3apsgHOro
yCTpOICTBa, HasKaTHeM Ha KHOII-
Ky KJaBHATypPbl, HOAKJIIOYEHVEM
MUKpPOTeeOHHON rapHUTYPBL
Kpartko nosHakommmces ¢ yc-
TPOMCTBOM MaMATH TeJsedoHa.
Crnenyer oTMeTUTB, UTO B IPU-
HIMIe BJIeKTPpUYeCcKMe CXeMbl
teneconos Nokia moneneir 3310,
3330, 3410 oramyaroTcsa He3Ha-
yuTesbHO. IIporpaMMHuBIN KOJ
TeJedoHA 3aIMcCaH Pe3UIEHTHO

Puc. 9. AkkymynsitopHas 6arapes

B IPOrpaMMHON (PISII-TTaMATH
MUEKpOKOHTpostepa MCU. Ee
obbeM cocTaBisAerT:

— nusa Nokia 3310 — 16 Monut
(1024K x 16 6ur);

— nasa Nokia 3330 u 3410 —
32 Mownr (2048K x 16 6mT).

Pabouas mamATh npencras-
JasieT coboit cratTuueckyro RAM-
namMATs 0o bemMom 1024 Mout nia
Nokia 3310 1 2048 Mo6wut — gasa

Nokia 3330 1 3410. JanHbie B Helt
CTUPAIOTCS IIPY OTKJIIOUEHNUN M-
rauusa MOC. Te nanHble, KOTOpPbIE
JIOJIAKHBI OBITh COXpPaHeHbl IIPHU
BBIKJIIOUEHNM INTaHNA, XPaHATCA
BO (PIIDHII-TIAMATIL
dism-nporpaMMupoBaHne
obecrieunBaeT 3arpy34yK JaHHBIX,
KOTOPBII O/THOBPeMeHHO obecrre-
yupaeT U nurauue TesedoHa. [Ipn
TOAKJIIOUEHNY alanTepa Ha TeJe-

Tabnuua 5. UpenTudpmnkauus 6arapen

Counporusieaune | Jlomyck pesuctopa Tun akKyMyJISATOPHO
pesucropa RS, kOm RS, % barapen
3,3 BMC-2 — NiMH, 640 MmA'y
5,6 41 BMC-3 — NiMH, 900 mAg
75 BLC-2 — Lilon, 900 MmA'4, 4,2 B
22 Cepsuchas baTapesa
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Puc. 11. RF moayne
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¢oH nocrymnaeT nmuTaHMe. 3aTeM
3aITyCcKaeTcs IporpaMMma 3arpys-
ku u MCU BbIAABJIsAIET HAYAJIBHYIO
[MOCJIEOBATEJIBHOCTD JaHHBIX
or QJBII-IporpamMMaTopa. 310
obecneunaercsa o mmue MBUS.
OOBIYHOE COCTOSIHNE JIMHNN ITepe-
Jauy qaHHbIX — Jior. 1. OgHako npu
MIOJKJIIDYEHNN [IporpamMMaTopa
OHO IPUHYIUTEJIbHO MeHAETCA Ha
Jior. ) ¥ OTHOBPEMEHHO BBI3bIBAET
BAIyCK TAaKTOBOTO reHeparopa
MBUS, dopmupyromniero curaa
FCLK. Ora npouenypa 3aHnmMaeT
15 Mc, koTOpbIe HEOOXOIMMBI IS
nunnnaansanmu MAD2. ITocae
STOr0 B TedeHne NPUMepPHO 1 Mc
MIPOUCXONUT Ilepejgaya IepPBbIX
IBYX 0aiiToB M3 IIporpamMMaTopa
BO oIanI-nTaMATh TesedoHa. [Toc-
Jie sToro MAD2 npuHyauTebHO
nepesoauT mmHy TX B cocTos-
Hure Jor. 1. ITocye atoro BTOpuy-
HBIII KOJ 3arpy3KM IOCTyHIaeT BO

Tabnmua 6. AKTUBHOCTbL CTABUAMIATOPOR HANPSHKEHUIA B PA3NUUYHBIX peXxXumax pabore tenedona Nokia 3410

Pescunt paBoThL Crabnian3aTopb! HANPSIKeHMIA
pabo Vref RF REG VCOBBA | VCORE | VBB | VSIM SIMIF
IIutanne
BBIKJI (Power Off) BBIKJ BBIKJI BBIKJI BBIKJI BLBIKJI BEIKJI CBPOC
IIurasne
BRJI (Power On) BEKJI BEJI/BBIKJI BKJI BRJI BKJI BRJI BKJI/BBIKJI
BEIKJI
Co6poc (Reset) BRJ VR1 — BRKJ BRJ BRJ BKJ BLBIKJI CBPOC
VR6 — BKJI
Cramuii (Sleep) BRJI BKJI/BBIKJI BHIKJI BBIKJI BEJ BRJI BHKJI/BBIRJ
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Puc. 12. CrpyKTypHas cxema ayauoTpaKkTa

chJsII-n1amMATh B Bijie 16-6muTHOrO
cJsioBa B Teyenne 10 mc.

Crnenyer 3aMeTuThb, 4TO TOJIBLKO
B 3aBOJICKMX YCJIOBUAX IIPH IIPO-
IPaAaMMMPOBAHUY MCIOJb3yeTCs
MIOJKJIIOUEHE MCTOYHNKA HaIlps-
skeHus 12 B, ncnosb3yeMoro npu
nporpaMmmuposadum (+12 B VPP).
B ocranbHBIX Cclyuasax, B TOM
YNCJIE B PEMOHTHBIX MACTEPCKUX,
HanpsxeHne VPP chopmupyercs
n3 Hanpsikenns 2,8 B (VBB). ITo-
STOMY IPOTrPaMMMpPOBAHME Tejie-
hoHa MOKET OBITh «BHYTPEHHUM »,
KOI'Zla MCIIOJIb3yeTCs BHY TPEHHMIT
MCTOYHMK Hanpsasenusa VPP
(2,8 B) mnm «BHEIIHNM », KOTZIa MC-
[I0JIb3yEeTCsA BHEIIHUI MCTOYHUK
Hanpsaxkenusa VPP (12 B). Pu-
cyHOK 10 mosicHsAeT ynpaBJjeHMe
OpO1ecCOM NPOTPaMMUPOBAaHUA.
ITpu BHyTpeHHEM IIporpaMmu-
pOBaHMN HampsyKeHne Oporpam-
MupoBaHua 2,8 B, nonaBaemoe
Ha BXon VPP dasmi-nmamsaru
(D301), yopaBJyser MUKpOCXe-
moit MAD2WD1 kak cursan WR
(Write Enable). 3ra Murkpocxema
ypagsaser nocrynom kK EEPROM
U ee MepenporpaMMUpPOBaHMEM
IIPpY CEPBUCHOM OOCIHYKUBaHUN
rTesedoHa rocye mpomaskm. le-
TEeKTOp HanpsskeHus 3 B He no-

IIyCKaeT epenporpaMMUPOBaHNs
hIBII-IAMATY B TOM CJIydae, eCJm
ero akkymyJsitopuas barapes
paspsikeHa (ee HaOpsKeHne VB
meHee 3 B). Eciim nanpsixenne VB
bosbirie 3 B, OTKPBITHII ITOJIEBON
TPaHBNUCTOP NeTeKTOpa BBIHYK-
naer MAD2WDI1 ccopmuposats
curgasg VPP u mopaTek ero Ha
MuKpocxeMmy dpaani-namaru. Ilpnu
BHEIIHEM IIPOTPaMMMUPOBAHUN
MCIIOJNIb30BaHMe MCTOYHMKA Ha-
npssxeHueM 12 B 3HaumresnbHO
YCKOpSEeT IIpollecc IporpaMMmu-
poBaumsa. 1A 3alUThHI BBIXOJA
VPP murpocxemsl MAD2WDI1
(mapukoseli BeiBog C3) npu He-
CaHKIMOHMPOBAHHOM ITOJKJIIOUE-
HMM MCTOYHMKA HANIpAXKeHns 12 B
cayxur ens VPP_GND.

RF monyne ebinmonHseT pyH-
KLIMK IpHeMOoIIepealoiero ycr-
poricTea. OH BBITIOJIHEH Ha 8-CJI0i-
HOJM MevaTHOM IjIaTe MJIOIAaNbIo
okoso 15 cm. Ero koHCTpyKINA
OCHOBaHa Ha CIIeNMaJM3MPOBaH-
Holt mukpocxeme Hagar (puc. 11),
MCIIOJIB3YyIolell IPUHIIUII IpA-
MOTO IIpeodpa30BaHMsI CUrHAJIOB.
RF mozynb AByxJMana3oHHBIN.
Ero napameTrpsl oTBeUaIOT 06IIIMM
TpeGoBaHUAM K TeJle(pOHaM CTaH-
napra GSM.

B renedone npumenen LCD
moxnyJsib Tnrta GD47 (84 X 48 uk-
cesnioB). OH coeIMHEH C ITeYaTHOM
nynaToil NoANPYMXKMHEHHBIMU
KoHTakTamu. Jparnsep aucnnesn
BRJIIOUAET cXeMy allllapaTHOTO
cbpoca, yMHOMKHUTEJb HAIPA-
sKeHMs Ha 3 nay Ha 4 (koadpdpm-
IIMeHT YMHOYKEHUA yCcTaHaB-
JMBAaEeTCA B 3aBUCHUMOCTHU OT
TeMIlepaTypbl cpenbl), NIaMATh
RAM (84 x 48 6ur).

Knaesmnarypa tenedoHna co-
cTonT 13 12 KJIaBUII U TpeicTaB-
JseT coboit maTpuiy ua 4 panoB
“ 5 KOJIOHOK. [Jns 3ammuThel OT
BJIEKTPOCTATUYECKUX Pa3pANOB
PALOB MaTPUIIbI, TOJKJIIOYaEMbIX
k Mukpocxeme MAD2WDI1, nc-
OJIb3yeTCsA MMKpOCXeMa 3allly-
sl ESDA6V1IW5. Kpome Toro,
MEKY UX BbIBOJAMI U BXOJAMU
MHMKPOCXEMBI II0CJIeJOBATEBHO
BKJIIOYEHbI pe3UCTOPBI COITPOTHB-
aennem 1 kOwm.

AyauoTpaKT M BBI3BIBHBIE
ycTpolicTBa «00CHYyXKMBAIOT»
mukpocxembl COBBA GJP n
MAD2WDI1. MOC obecrieunBaeTt
TPM MUKPOQOHHBIX BXOJ4 U JIBA
rTenedoHHBIX BbIxoaa. CTpyKTYp-
Hasg CXeMa ayJauoTpakTa npen-
cTaBJIeHa Ha pUcyHKe 12.



PEMOHT N OBCJ1TY)KUBAHME
KONMUPOBAJNBHOIO ANMMNAPATA
CANON FC-310/330 (uacrs 1)

Bnapumup OscaHHukoB
r. nasos, Yamyptus

C 3TOM CTaTb¥ Mbl HOUMHAEM 3HOKOMMTb HALUMX YMTATENEH C
KonuposansHsiMm annaparom Canon FC-310/330. B crarbe nop-
po6HO onucaHbl NpoLeccbl KONMPOBAHUSA U pabora annapara,
AAHBbI ANTOPUTMBI pa6oTbl 6noka o6pab6oTku u popmupoBaHusi
M306paKeHus, asiroPpUTMbI paboTbl cxembl yNpaBieHUs NepBuy-
HbIM 3APSAAOM, CXEMBI YNIPABIEHUS 3APAAOM NEePeHoca U ynpas-

JIeHMd IaMnon CKaAHUPOBAHMUA.

MaunoraGapuTHBII KOOUPO-
BaJsbHbIN annapaTt Canon FC
310/330 — onuH M3 caMBIX pac-
IIPOCTPAHEHHBIX. JTY aNapaThl
aKTHMBHO [IPOaBaJICh HECKOJIBKO
JeT Hazal baaroapsi HUKe repe-
YHMCJIEHHBIM JIOCTOMHCTBA M.

1. Henocpedcmeenuwiil 3apsao.
Ponnk 3apsanga HemocpeacTBEHHO
3apsamaer bymary u porouysc-
TBUTEJNbHBI GapabaH, sHaum-
TEJIbHO YMeHbIIas BblJEJIeHNe
030Ha.

2. Aemomamuueckoe omxato-
yeHue atexmponumanus. Korm-
POBaJIbHBIN annapar aBTOMaTH-
4eCKM OTKJII0YaeTCs 10 MCTeYeHUM
5 MMH. ITOCJIe 3a BEPHIECHYSA [TOCJIe -
Heil ollepauyy KOIMPOBAHMSA.

3. Bvoiempuiii 3anyck. Bpemsa
oxkupgaHusa cocrapaser ( cex.
KommpopanbHblil annapar scerya
TOTOB K GBICTPOMY MCIIOJIB30Ba-
HHUIO.

4. KapmpudxicHaa KOoHCmpyx-
yus. Bce ocHOBHBIE DJIEMEHTHI
KOIMMPOBAJIBHOTO alllaparta, Ta-
KJe KakK (DOTOYYBCTBUTEIBHBIN
bapaban, 6Gyukep ToHepa, pPOJINK
IIepBUYHOrO 3apAnfa, y3eJ Ipo-
ABJIEHUSA, a TAKIKe y3eJ OUMCTHKU
MHTErpUpPOBaHbl B OTAEJbHBIN
KapTpumk. [lorpeburento ocra-
eTCA JINIIb 3aMEHATh Ka PTPUIK U
BBIIIOJIHATH IPOCTHIE IPOLeY PhI
YNCTKU JJIA HOAAEPIKaHUA KO-
POBaJILHOTO anmapara B Uaealb-
HOM COCTOSITHUM.

Bnok cphopMupoBanus
CKpPbITOrO 3/IEKTPOCTaTUHECKOro usobpaxeHus

[ 1. MepBUUHLIA 3apan H 2. OKcnoHUpoBaHue J

—

[ 7. Ounctka 6apabaHa

4. NepeHoc

E. 3aernneHme]<—{ 5. Ovaenexue

Mopava
6ymaru

Bbinyck
KOMuu

Peructpauus
6ymaru

Puc. 1. Anroputm pa6otbl 6510ka 06pa6oTku U popmUpPOBaHUN

u3oGpaxxeHns

5. Pagnoobpasne adpdexror
KOnMpoBaHuA. IIoMMMO 4epHOTo
TOHepa MOJIb30BaTeJb MMeeT
BO3MOIKHOCTBb BBIOOpa U3 H0Jb-
LIOT'0 YMCJA LIBETHBIX TOHEPOB.
YuuTeIBasg BO3MOYKHOCTb KOIM-
POBaHUA C MepPeKpBbITUEM, IPU-
MeHsAsA MHOTOKPATHbIE 3aMeHBI
KapTpUIAXKe, MOXKHO JOCTUUDb
CaMBbIX Pa3JMYHbIX 3p(PeKTOB ITpU
KOIIMPOBaHUIL.

6. KoMIIaKTHOCTB U JIETKOCTb.
KonuposasabHelil anmapat cre-
JIaH Ype3BBbIYAVHO KOMIIAKTHBIM
1 Jerkum, obecreunsas BLICOKYIO
nmopraTuBHOCTb. OH MOKeT mc-
ITOJIb30BATHCA KaK 1€ PCOHAJIbHBIN
KOIIMPOBAJIbHBII alnapar.

7. MyasTnnogada (TOJBKO
FC-330). B norok mogaum 6ymarn
MOKeT OBITH ITOJIO}KEHA CTOIKA
6ymarm. ITo HaKaTUIO KJIaBU-
M KONMMpOBaHUA BcA Oymara
VCIOJIb3YEeTCHA AJIA OJYyUYeHUs
KONIWUIL.

Celfuac napk 8TUX KOOMPO-
BaJBbHBIX alnapartos tpebyer
cepBUCHOIO O0CHyKMBaHMA U
pemonra. Lns pertenns mpobiem,
BO3HUKAOUUX [IPU BKCIIyaTa-
1M, ¥ yCTPpaHeHUs TpudnH cboeB
B pabore anmapara, HeOOXOAMMO
YeTKO MpencTaBaAaATh pabory
anmapara B LIeJIOM U OTJIeJIbHBbIX
ero y3JsoB. Hy»KH0 XOpoIIOo nIpen-
CTAaBJIATH IIPOLECC KOMMPOBAHNA,
pacrosyoskenye JaTIMKOB M MeXa-
HUBMOB.

Konupoeanbublil annapar
MCHIOJIb3yeT MeTOJi KOCBEHHOTO
3JeKTPOCTAaTUYECKOTO 3apAnaa.
IIporecc opMupoBaHusa 1300-
paskeHus KOIMMPOBAJIBHOIO ala-
para Canon FC 310/330 cocrour
13 cemm sranos. PopmuposaHne
CKPBITOTO BJICKTPOCTATUHYECKOTO
u300pasKeHnss COCTOUT U3 ABYX
STAIOB: NEPBUYHOrO 3apsaa U
SKCIIOHMPOBAHMUA M300paxKe-
HHUA. B peaysbraTe Ha y4JacTKax
bapabaHa, COOTBETCTBYIOUINX
YePHBIM YaCTAM OPUTMHAJA, OCTa -
IOTCS OTpULATEbHBIE 3aPSIbL, & C
MECT, COOTBETCTBYIOUINX OeJibIM
gacTAM M300pasKeHusi, OTpUIia-
TeJibHBIe 3aPAJbl YIAJSITCH.
doTouyBCTBUTENBHBIN OapabaH
VIMeeT CJIOMCTYIO CTPYKTYpPY. BHe-
IIIHASA 9aCTh BBITOJHEHA 13 POTO-
IPOBOMAIIIETO CJIOSI, BHYTPEHHAA



YaCTh BBINOJHEHA 13 IIPOBOAHMKA
AJIIOMUHUA

M306paskeHne, BosHUKAOITIEE
Ha noeepxHoctu OGapabana za
cYeT OTPUIATENLHBIX 3aPs/iOB,
HEe MOKeT OBbITb HEeNoCPeNCTBEH-
HO YBUJEHO YeJIOBeUEeCKNUM IJia-
30M, II0ODTOMY OHO Ha3bIBAETCHA
CKDPBITBIM DJIEKTPOCTATUYECKUM
nzobpaskenyem. Anroputm pabo-
Tol OJiIoka 0bpaborkyu 1 dhopmu-
poBaHMA 1M300paskeHUsI IOKA3aH
Ha puc. 1.

ITAIIBI ROIINPOBAHUA
IJran 1. [lepBuunbiii 3apaj,
(puc. 2.)

ITorepxHOCTHL (hOTOUYBCTBU-
TennsHOro OapabaHa MOKpPLIBAETCA
pPaBHOMEPHBIM CJIO€M OTpPHUIla-
TeJILHBIX 3aPSJ0B IJIs1 TOr0, YTOObI
IIOATOTOBUTH (POTOUYBCTBUTEJIb-
uelil 6apaban K dopMupoBaHUIO
CKPBITOTO 3JeKTPOCTATUYECKOr0
n3obparxkenns. JJaHHBIA KOMIMPO-
BaJIbHBINM alapaTr UCHOJb3yeT
POJIMK IePBUYHOrO 3apsja AJd
TOTO, YTOOBI HEIOCPECTBEHHO
HaHeCTH 3aPs/bl HA IOBEPXHOCTH
dorouyscTBUTENBHOIO Hapabana.
B cpaBHennu ¢ oO6bIYHBIM KOPOH-
HBIM PaspsANoM, HEIIOCPeICTBEH-
HBII 3apajn tpebyeT MeHbILEro
HaNPAMKEHNA U IPaKTUYEeCKN He
BBIZIEJIAET 030HA.

Ponuk nmepsuynoro sapsana ns-
IOTOBJIEH M3 ITPOBOALLIEN Pe3UHBI,
K KOTOPOM MpMKJaabIBAETCA KaK
IIOCTOSAHHOE HamlpsKeHue cMe-
menua (DC), rak u nepemeHHasn
cocrasJisstonas (AC) (puc. 2).

IlepeMenHas cocTaBaAONIad
peHa3HavYeHa JJIsi BbIpaBHUBA -
HMA IOTEHIMAJIA IT0 TIOBEPXHOCTH
dorouyscTBUTeIbHOrO 6apabana
M yoaJseHus u3bbITOUHBIX 3aps-
noB. [IocToAHHAA COCTABJAIOIIA A
CMellleHUsA NMoJaeTcAa B TO e
caMoe BpeMs, UTO ¥ IepeMeHHas,
obecrieunBasi IePBUUHLIN ITOTEH-
LVaJL

Jran 2. IKCIIOHNPOBaHIE

n300pasKeHns

Onrnyeckoe muzobpakenue ¢
OpPUTMHAJA IPOeMPYEeTCs Ha 110~
BEPXHOCTH (DOTOUYBCTBUTEJILHOI'O
bapabana. OT CBeTJIBIX YYACTKOB
opurmMHaJia oTpaskaercsa DoJabIile
CcBeTa, YeM OT TEeMHBIX, I03TOMY

Ponwvk
NepBUYHOro
3apsfa

MepemeHHoe
cMmeuierns (AC)

MNocrosHHas
cocTaBnsiowas —
cMeerus (DC)

Puc. 2. 3tan 1. NepBuuHbIli 3apag

Puc. 4. 3tan 3. Mpoasnexnne

M Ha COOTBETCTBYIOIIME YYaCTKA
nosepxHocTy OapabaHa Bozzesic-
TBYeT CBEeT Pas3JIMIHON SIPKOCTH.
Vrak, moJIOMKUTEIIBHBIN U OTPH-
aTeJbHBIN 3apAfbl aJIIOMMHNe-
BOI'O CJIOS M ITOBEpXHOCTU Dapa-
fanHa, SKCIIOHMPOBAHHLIEC CBETOM,
HeNTpaIU3yTCA, U IOTEH A
nosepxHocTHu Oapabana manaer.
IlockosnbKy 3apsAx MOBepXHOC-
tu ODapabana mpomoplMoOHAJEH
ApKOCTHU cBeTa, B HoJiee DKCIIO-
HMPOBAHHBIX 30HaX IIOBEPXHOC-
tu bapabauna obpasyercs GoJee
nJ0THBINA 3apsAan. CHuMKeHne mo-
TeHIVaJIa ToBe pXHOCTY DapabaHa
TaM CHJIbHee, ITOCKOJbKY OTPU-
LaTeJbHBIN 3apsl IOBEePXHOCTHU
bounnlie. C Ipyroii cTOpOHEL, 6oJiee
TeMHbIE YYaCTKM M300paskeHns,
IpoenMpPysa MeHbllle CBeTa Ha
oBepxHoCThL Dapabana, co3nawT
MeHbIIIN OTpULIATEILHBIN 3apAl,
YTO BBLIBBIBAET HEZHAUNTEJbHOe
UJIN HYyJIeBOe MajieHue MOTeH-

Pakens

OnTuyeckoe u3oBpaxeHue

L

TemHas o6nacte | Cetnas o6nacts

T

Puc. 3. Iran 2. IkcnoHupoBaHue
u3zo6pakeHus

UunvHap | NposBuTentHbIn
unnuHap

umaJja nosepxHocTu HapabaHa.
Taxnum 00pa3oM, Ha IOBEPXHOCTH
H6apabana obpasyercsa CKpbITOE
BIIEKTPOCTATUIECKOE U300parke-
HHMe. 3aTeM B CTaJuy IIPOABJIEe-
HMSA Ha JIAT@HTHOE M300pakeHne
HaHocKTCA ToHep. OH npuannaer
K y4acTKaM ImoBepxHocTH ¢ bosee
BBICOKMM 3apsAnoM, (hopMupys
BUAMMOe n300pakeHue (puc. 3.).

Iran 3. [IposaBaenne

Kak nokaszaxo Ha puc. 4, npo-
ABUTEJILHBIN y3€J COCTOUT U3
IIPOABUTEJILHOIO IIMJINHEPA U pa-
kessa. IIposBUTENbHBI NWJIMHID
COCTOWT M3 HEeITO/IBVMYKHOr0 Maruy-
Ta 1 BPaIaIoIerocsi BOKPYT HET0
nuanHApa. ToHep B KOIMPOBaJb-
voMm anmmapare Canon FC 310/330
OJTHOKOMITOHEHTHGEIN ¥ COCTOUT U3
MAarHMTHOIO MaTepuaJia ¥ CMOJIbL.
ITOT TOHEp UMeeT CROMCTBA M30-
JIATOPA M 3apsAKaeTCsa TIOJ0MKM-
TEJILHO 33 CUEeT TPeHUs MEXIY



MNposeuTEnbHBIA Pakenb

uunuHap

Pornmk-
KUCTb

Puc. 5. Ponuk-kucrb ounwaer
NPOSIBUTENbLHbIA UMAUHADP
OT TOHepa

Harpesatens
3aKpenuUTensLHOro
y3na

MpuximmHon
pONUK

Puc. 8. 3ran 6. 3akpenneHue

BpallawinyMMCcs [UJINHIAPOM U
pakesaem. ToHep coGupaeTcs BOK-
pPYT pakens POJMKOM — KUCTbIO,
KpOME TOTO0, 3TOT POJMK TaKKe
ouMIlaeT NIPOABUTEJNbHBIN 1N~
JUHAP oT ToHepa (puc. 5). Tonep,
JBUTasfCh MEKIY BPAL[AIOIMMCH
IPOSBOYHBIM IIMJIMHIPOM U paKe-
JIeM, 3apsAKaeTCs IOJIOKUTETBHO
¥ TaKyKe pa3paBHMBAETCS PaBHO-
MEPHBIM CJIOEM I10 [IOBEPXHOCTH
MAarHMTHOTO IIMJINHAPA.

Ha nposisurenbublit nanugp
OHOBPEMEHHO II0Jal0TCs [IOTeH-
MaJl CMeIlleHUsl NIepeMeHHOTO
TOKa ¥ NOTEHIMAaJ CMelleHns
IIOCTOSIHHOTO TOKa — OTPHUIATEIb-
Ha s KOMIIOHEHTa. JTO Ha3blBaeTCs
cMenjeHueM nposasJjenus. Illpu
5TOM OTpHMIATeJbHASA KOMIIOHEH-
Ta IIPOSBMUTEJIBHOTO NOTEHIMaa
cMellleHUs OKa3blBaeTcs GoJiblile,
4yeM MOJOoMKUTeIbHas.

Bo Bpemsa konupoBaHMA 3a
CYeT IOBePXHOCTHOTO [TOTeHIMAaa
OapabaHa U TPOABUTENBLHOTO CME-
L1eHM s (B MOMEHT ITOJIOKUTEJIbHOMN

KonvpoansHas
Gymara

Ponvik 3apsina, nepeHoca

Puc. 6. 3ran 4. NepeHoc

Tepmuctop

3akpenuTenbHas
nnexHka

KonuposanbHas
bymara

COCTABJISIIOIIEN) TOHED NPUTATU-
BaeTcsd K POTOUYBCTBUTEIBHOMY
bapabaHy 1 IpeBpalllaeT CKpbITOE
SJeKTpocTaTudecKoe n3obpasxe-
Hpe B BuauMoe. B MmomeHT oTpHIa-
TeJIbHOM cocTaBAsAoNIe M30bITOK
TOHepa OTTaJIKMBaeTcsa o0paTHO
CO CBETOYYBCTBUTEJIBHOTO Gapa-
DaHa mon melicTBMEeM ITOBEPXHOC-
THOTO noTeHumana Gapabana n
IIPOABUTEJIBHOTO CMEIN[eHN S
ITocToAHHEBIN IOTEHIMAJ CMe-
LIIeHMs OKa3blBaeT BJIMAHME Ha
IIJIOTHOCTB KOIIMU U IIOYepHEHME.
ITpu pocre morenmasa niIOTHOCTh
1300paKeHs YBeINIMBaeTC .

Jtan 4. [Iepenoc

C TBLIBHOM CTOPOHBI KOIMPO-
BaJIbHOM Oymaryu mnomaercsa OT-
puULaTeNbHBIN 3apsaz, 6aarogaps
YyeMy TOHEp IEepPeHOCUTCS C II0-
BEPXHOCTHU (POTOUYBCTBUTEIBHOTO
H6apabana Ha Gymary (puc. 6).

JaHubI KONMPOBAaJIBHBINA amn-
napaTt MCIOJb3yeT POJMKOBBIN
meToy mepeHoca. Ilo cpaBueHMIo

CHumarens
CTaTMYECKOro
3nekTpuyecTea

Puc. 7. 3ran 5. Ortpenexnue

OumcTuTenbHOe Nessike

L/

OrpaHuaunrens

Puc. 9. 3ran 7. Ouucrka 6apabaHa

¢ ODOBIYHBIM METOJOM C MCIIOJb-
30BaHMEM KOPOTpOHA IlepeHoca
5T0 obecrneunBaeTr caenymOIUe
[IPEeUMYIIECTBA!

= NIpaKTUUECK! He BblJieJdeT-
Cs 030H,;

— obecneynpaeTcsa xopolias
TPAaHCIOPTUPOBKA GyMaryu, Tak
Kak Oymara 3axaTa Mexxay poJn-
koM u Hapabanom.

IIpm zasxkume Hymarm ToHep
MOSKET IIPOCBINATBCA Ha POJIUK
3apspga repexoca. 11 Toro 4Todbl
€ro OUYMCTUTh, KONMPOBAaJIbHBINA
anmnapar nepekJjndaeT MHoJAp-
HOCTb HaIpsKeHMsA IIepeHoca Ha
nporueonojyoxuoe. Takum 00-
pas3oM, OH BO3BpalllaeT TOHEp Ha
rnoeepxHocThb Dapabana.

IJrtan 5. OTnenenme

Baaropapsa skecTrocTy Komm-
POBAaJIBHOM OyMary IIPOMCXOIUT ee
orpesenue ot Hapabana. Oguako
TOHKas MaJIoyKeCcTKasd Oymara He
oTnessieTcst OT bapabaHa ¥ MOMKeT
HaKpyTUTbcA Ha Hero. s npeno-
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Puc. 10. Bnok-cxema KONMpPOBANLHOIO annapara

TBpaLleHNs STOr0 Ha CHUMAaTeJb
CTATUYECKOI0 JIEKTPUYECTBa 0-
JlaeTcsI TOJIOMKUTE IbHOe HATIpsKe-
HIE, 94TO 0CJ1abJIAET BIIEKTPOCTATI-
YeCKOoe IPUTSIKEeHNEe MeXK Ty KO-
poBaJibHOV Oymaroin 1 6apabanom n
obJieryaet oTneneHue (puc. 7).

IAran 6. 3akperuienne

ITocyne monyuenus nzodbparxke-
HMAOyMara JBUKeTCs B y3Jie Tep-
MOBaKpeIJeHUs MeJIy TepMOo-
IIJIEHKOM U IPUKMMHBIM POJIMKOM
TaK, YTO TOHEP, POPMUP VIO
n3o0parkeHyue BIJIABJIAETCA B
noBepxHocTb OyMmaru. Tepmo-
IJIeHKa BBINIOJHEHA M3 cHenm-
aJlbHOI'O MaTepuasya IJsA TOro,
4T00OBI pACIJIaBUBHIMIICSA TOHED HE
IpucTaBal K Hell, fesasd HEHY K-
HbIM OUMCTUTEJBHBIA MEXaHUEM B
6J10Ke TepMo3akpenyenns. Kpome
TOrO, HarpeBaTeJNb B y3Je TePMO-
3aKpeIIeHN IJIOCKUIA, B pe3yJib-
TaTe 4yero NPOMCXONUT HarpeBa-
HME TOJIBKO TOI 4YacCTH, KoTopas
KOHTaKTHPYeT C HarpeBaTeJIeM.
3JT0 1o3BoJIsAeT M30aBUTbCA OT
IpeaBapUTEeIbHOrO IIPOTPEeBa KO-
IMpoBaJbHOrO annapara (puc. 8).

TemnepaTypa HarpeBaTeJss
3aKpPEeNUTEeJIbHOIO0 y3Ja opeiesis-
€TCA TEPMICTOPOM, PaCIIOIOMKEH-

HBIM HaJ II€HTPOM HarpeBaTeJis.
Taxum obpa3oM, IPON3BOANUTCSH
yIpaBJieHUe HarpepaTejeM JJisd
obecrieyeHNsA IOCTOAHHO TeMIIe-
paTypbl BO BpeMs paboThL

Aran 7. OuucTra Gapabana

s 04MCTKY MOBEPXHOCTH
Oapabana mepejn cleayoONNM
KOIIMPOBaJbHBIM IIPOIECCOM OC-
TaBIINIICA TOHEpP CHUMAaercsa C
rIoBepxHOCTHU GapabaHa mpu moMo-
1 te3susa. OTpaboTaHHBIN TOHED
CKAIlJIMBAETCA B IIpeHA3HAYEH-
HOM 1na Hero orceke. IIpu sTom
CHATBLIN TOHED yAepIKUBaeTCHA
orpaununrtesem (puc. 9).

KonmposanbHbIll anmaparT
COCTOUT M3 YeThIpeX (PyHKIMO-
HaJIbHBIX 0JI0KOB (puc. 10):

— cucTeMa 3aXBaTa M TpaHC-
[IOPTUPOBKU HyMariy;

— cHcTeMa 3KCIIOHMPOBaHUSA,

— cucremMa (pOpMMPOBAHUA
n300parkeHns;

— cucreMa yIpaBJIeHU.

CHCTEMA 3AXBATA

N TPAHCIIOPTUPOBEN

BYMAI'U

IIpm HaKaTUM KHONKU KOIIV-
POBaHMUA BKJIOYAETCA COJICHONT
3axBaTta 6ymaru SL1 B kommpo-

BaJsbHOM anapaTe Canon FC 330.
Posnk zaxBaTa 6ymary HaymHaer
BpallaTbes, KOTJa BKJIOYAETCS
JaT4YUK MIPOXOosAeHusa dymarn
Q119 B mopmenu FC 310. Tem ca-
MbIM obecIieumMBaeTcs nepeme-
eHre dyMaru KOIMMPOBaHNSA OT
JIOTKA [I0 POJIMKa permcTpaliin.
ITpoxoskaeHne KONMMPOBaJbHON
fyMaru KOHTPOJMPYETCs POJIN-
KOM perucTpaiy Takum obpasoM,
4TO NepeaHsas KPOMKA JINCTa COB-
ajiaeT ¢ Ha4aJioM 1300paskeHns
Ha (pOTOYyBCTBUTEJNbHOM Hapa-
Hane. 3aTem Gymara mepemera-
eTcsAa yepes3 MO3UINU IIEPEeHoca,
OTJIeJIeHVs, TOJaYN M PUKCALIAN 1
[oIa IaeT Ha JIOTOK Konuit. Beison
KOIIMYM KOHTPOJMPYeTCA NaTudn-
koM BeIBOsIa Q801. Ecoin Gymara
KOIIMM HE IOXOINT IO JaTIMKa NI
IIPOCKAKUBAET €r0, TO YCTPONCTBO
KOIMPOBaHUA MIeHTUMULNPpYeT
TaKyI0 CUTyalMio KaK 3aMATHE
OyMmaru, 1 Ha yHnpaBJasloleit
IaHeNy MOABJIAETCA MUTAIOUIAsA
VHAVKAIVA 3aMATUA

Bwmonemn FC 330 ponyk 3axBaTa
YIIPaBJIsAeTCA IIPYHKUHHON My OTON,
YIIPaBJIAIONIM KOJIBIIOM 1 COJIEHO-
nnoM 3axBata SL1 (puc. 11).

Korga BrJoyaeTcs coJieHOUT,
3axBaTa, cobavKa OTXOOUT OT yII-



ConeHoupg,
noga4u 6ymaru SL1

Konbuo HanpasneHue

noga4u

e

nasHbIfA P
an gpuratens QK noaaqu
6ymaru

Puc. 11. Pa6ora ponuka nogauu B mogenu FC 330

Hanpasnexune

nasHbIA
an pswrartesb

3axBaTa

>~ [aruuk NPOXOXAESHUA
6ymaru Q118

Puc. 12. Pa6ora ponuka noaaum B mogenu FC 310

MpueogHo

naBHbIH
apurartenb

Tepmuctop

Mnewxka 3akpennenus

HarpesaTenb

Ponuk y3na 3akpenneHus

BbIZla4m .
MpwXumMHon ponuk

Puc. 13. Pabota y3na repmosakpenneHus

PaBJIAIONIEr0 KOJIbIa, pasperas
TeM CaMbIM Ilepefady BpallleHNsa
ot ocHoBHoOro asuraresnsa M1. Baa-
rojiaps 3TOMY POJIMK 3aXBaTa Je-
JiaeT oJiuH 000pOoT. 3a BpeMsi 5TOro
obopora 3axBarbIBaercs Juct Oy-
Mary KONMpPOBaHUA U NOJaeTcs K
POJIMKY peructpanuy, hopMupys
HeBOJIBIIYIO TYTY.

B mogenn FC 310, korpa nar-
4MK Npoxosxgenns Oymarm Q119
obHapysKMBaeT IIepeJHIOI KPOM-
Ky JIMCTa, BKJIIOYaeTCss OCHOBHOM
nsuratens M1l. 3To BbI3BIBAET
BpallleHMe POJIMKOB 3aXBara de-
pes3 npueon (puc. 12). Ponukn
3axBaTa BpamarwTcs 0 TeX Iop,
IIOKa JIMCT KONIMpPOBaJIbHOM Oyma-
I'M He IOMIeT 0 pernCcTpaIiOHHO-
r'o pOJIMKA.

PerncrpanmoHHell poank mno-
BOpauMBaeTCs, KOIJa perucrpa-
IVIOHHBIN Ky JIa40K, HAXOAALIMIACA
1071 CTEKJIOM KOIIMPOBAaJILHOM I1a-
HeJy, Ha)KMMaeT pblyar BO BpeMs
nepeMeleHnsa KONMPOBAJIbHON
HaHeJy BHepes. ITUM OH OJIOKU-
pyert 3yDell, KOTOPBIi yAepIKMUBa -
eT yIpaBJdIIee KOablio. Posmk
perucTpanyy ocTaHaBJIVBAETCH,
KOrJa BKJIIOYAETCHA COJIEHOU]
3aXBaTa U NnojaetT «cobadKy» K
yIpaBIAKIIEMY KOJIbLLY.

Haznee nucr 6ymaru nonanaer
B y3eJ IIepeHoca 1 OTIeJIeHUA, Tie
CKpBITOE, a 3aTeM IPOABJIEHHOE
Ha porobapabaHe 3eprasbHOE
orobpaskenne opurnHamia, mne-
PEHOCUTCS HA MPOXOMAIIYVIO TTOJ
Hapabanom Oymary. [l nepenoca
ToHepa ¢ porobapabana Ha Oyma-
I'y CIYXHUT KOPOTPOH IlepeHoca.
Koporpon HaxoauTcsA o mpoxo-
JALMM JIMCTOM KONMPOBAJIbHON
Oymary 1 mmeer BBICOKMII oTpuLia -
TeJIbHBIN 3apsAs. Takum obpazom,
OH IIPUTATUBAET MOJOMKUTEJBHO
3apAMKEeHHBIE YaCTHIBI TOHEDPA.
IIpoiina yzen nmepeHoca uorzesie-
Hus, OyMara, ¢ He 3aKpeIlIeHHOM
Ha Hell Koluel, noctynaet B 6JI0K
TepMO3aKpeIJeHns, rjie TOHep
BILIaBJsAEeTCA B Oymary mocpesnc-
TBOM BBICOKOI TEMITEpATYPBL

Y3EJ

TEPMO3ARKPEITIJIEHUA

Ponuk npusona B yaie Tep-
MO3aKpenjJeHus NPUBOIUTCA
B IBMIKEHNE OCHOBHBIM JBUTa-



TesieMm M1 (puc. 13). Bpameune
poJauKa NpuUBOJA BBI3BIBAET B
CBOI0 O4uepeb BpallleHMe JIEHKN
pUKCaIMM U TPVEKIMMHOTO POJIVIKA.
Hwuxuas yacTb neHKn PuUKcanmnm
HarpeBaeTCcs HarpeBaTeJeM yaJa
3akperyeans H1. Temneparypa
HAarpeBaTess 3aKPerJIeHNA KOH-
Tponupyercs repmucropom THI.
M3mepsemble 3HaAYEHNSA [TOChLIA-
IOTCA B MMKPOITPOLIECCOP HA TIIaTe
KOHTPOJLJIEPa /MCTOYHNKE ITOCTO-
SIHHOTO TOKa B BUJI€ CUTHAJIA JaT-
YMKa TEMIIEPATYPbI HAaTPeBaTeN s
3akpenyenausa TH1. Ha ocxHoge
3TOTO CUTHAJIa MUKPOIIPOLIECCOP
Ha IJIaTe KOHTPOJLIIEPa /MICTOYHM-
KA [TOCTOSIHHOTO TOKA YITPaBJISgeT
TeMIIepaTypoy HarpeBaTess 3a-
KPenJeHns C IOMOUILI0 KOMaHAbI
yIIpaBJE€HUA HarpeBaTeJsd 3a-
kperiennsa HTRD. Sanusas yacTtb
HarpeBaTeJsIA 3aKPEIJIEHNUS MeeT
KPOMeE TOrO CIelMaJIbHbIN Tep-
mycrop TH2, npennasHadeHHDbIN
JLJI51 KOHTPOJISA teperpesa. /13 y3ia
3aKperyieHNs KONMA BEIXOAUT Ha
[IPMEMHBIN JIOTOK.

CucremMa BKCHOHMPOBAHUSA
npeHa3HauUeHa JJIA IIepeMere-
HUSA Jyda CBeTa OT JIAMITbI CKaHM-
POBaHMSA HA BPAUIAIOUIYIOCA I10-
BepxXHOCTD (poTobapabana. Jlamma
ckanmposanua FL1 Brirouena Bce
BpeMsi, II0Ka BpaliaeTcs IJaBHbIN
anexkTponBuraresb. [loka Komu-
poBaJIbHAA IIaHeJb JBUMKETCSH
BIIepe]l, CKaHUPYIollas JaMIa
OCBEHTAET OPUTVHAJ, ¥ OTPaKeH-
HBI CBET IIpoeImpyeTcs Ha PoTo-
YyBCTBUTEJIbHBIN Oapaban uepes
JUHEeNKY JuH3 (puc. 14).

CUCTEMA ®OPMUPOBA-

HUA N3OBPAREHUA

Cucrema (hopMUPOBaHNA N300~
paskeHUs MMeeT cJenyloume
byHKRIMM:

— yhpaBJIeHMe JIAMIION CKaHM -
poBaHMS,

— ynupaBJieHMe NePBUYHBIM
3apAnoM;

— yhIpasJIeHMe 3apANOM IIepe-
HOC4;

— yIOpaBJIeHME CMEN[eHNeM
MIPOSIBJIEHMS.

Cam npornecc hopMupoBaHUs
n300pa’sKeHNsa ONMMCAH BbINIE U
IIPOXOAUT OH B KapTpumke. Ko-
nupoBaJbHbIM anmapat Canon

Crekno

KONMpOBarnbHON Namnbl

A % A

Namna
CKaHUPOBaHUA ¢

Puc. 14. Cuctema 3KCNOHUPOBAHUS

®otobapabdaH

JuHza

Vi # # 7 7
rd

[ HVPAC =1 J [ HVPDC =1, HVPHO =1 ]
Cxema ynpas/ieHusi CMeLleHns
NOCTOSIHHOIO ToKa
3apaet —600 BonbT
Brnodaetcn
ynpasnsoLwias cxema l
redeparopa
Tpaxcdopmatop T301
reHepupyeTt cMelleHne
NOCTOAHHOTO TOKA ]
, !

TpaHcdopmartop T308 ]

reHepupyeT CMeLLeHne
nepeMeHHOro Toka J

NOCTOAHHOIO 1 NEPEMEHHOro Toka
\ w

MepBuyrbIi 3apaa.
BkntoyaeTcs cmeLlerne

Puc. 15. Aaroputmbl pa6oThl CXeMbl YNPAaBNeHU NepBMYHbIM 3apAA0oM

Npy KONUPOBAHUMN

[ HVPAC =1 ] [ HVPDC = 1, HVPHO = OJ
Cxema ynpasneHus CMeLLeHns
MOCTOSIHHOIO TOKa
BKnioyaeT —230 sonkT
Bkniovaetca /
ynpaensiowias cxema l
reHeparopa
Tpancdopmatop T301
hopMupyeT cMelleHmne
NOCTOSHHOTO TOKA
! :
Tpaxctopmarop T308 BkniosaeTcs nepBudHbIn 3apsg.
opMupyeT cMeLLeHue Bknioyaetca cmelyenve

nepeMeHHOro Toka

NOCTOAHHOIO U NEPEMEHHOIo ToKa
L

Puc. 16. AnropuTmbl pa6oTsl cxemsl YripaBieHU NEPBUYHbIM 3QPIA0M

Npy1 NpeKpaweHun KONMpoBaHus

FC 310/330 nnpeacrapaset coboit
YCTPOMCTBO KAPTPUIKHOTO TUIIA,
B KOTOPOM (hOTOUYBCTBUTEJILHBI
GapabaH, PONMK MIEPBUUHOIO 3a-
pAna, yses NPOABJIEHUA U y3eJ
OUMCTKM cOOPaHbI B 0DHIYIO KOHC-
TPYKTUBHYIO € AHULLY.

CUCTEMA

YIIPABJIEHNA

Cucrema ynpaBJIEHMA BKJIKO-
yaeT B ce0s MaHe b yIIpaBJIEHNUs
¥ HECKOJIBKO IieIIe:

— yhnpaBJieHM€ NePBUYHBIM
3apAaoM;



HVPAC =0 ]

[ HVPDC =0, HVYPHO =0 ]

|

Vnpasnswowian cxema
CMELLEHNA MOCTOAHHOIO TOKa
BbIKNO4aeTCA

Vnpaensouias
cxeMa reHepaTtopa

|

OTKNYaeTca (

TpaHctopmatop T301
CMeLLeHne NOCTOAHHOrO Toka
BbIKIIOYAETCA
_J

!

TpanccopmaTtop T308
OTKNK4aeTCA t

NOCTOAHHOIO U NepemMeHHOro Toka

BkntouaeTca NepenyHbIi 3apsf.
BoikiouaeTca cMeLLeHve

J

Puc. 17. Anroputmsl paboTbi cxemsl yrpasneHuUs NepBUYHbIM 3a0PSIA0M

B peXume oXXuaaHusa

[ TREV =1 ]

Y

Cxema ynpaBneHua
NONOXWTESNbHBIM CMEeLLEHNEM

l HVTDC = 1, DCTPWM =0 J

s

Cxema reHepaTopa BKN4aeTcs.
CxeMa ynpasneHua TOKOM
POpPMUNPYET PeXnM «—1,5 MKA»

L BbIKNIOYaeTCcA

l

v

.
Cxema BbICOKOBOJIETHOIO

TpaHcthopMaTopa/BbInpaMuTens
BLIKNIOYAETCA

\

BbifpaH pexum naMmepeHms.
Ha ponvk 3apsaga/nepeHoca
nogaH Tok —1,5 MKA

Puc. 18. AnropmTmbt pa6oTbi cxems! yrpaBneHus 3apsafom nepeHoca

B peéXXume namepeHunsa

J

[ TREV =1

A

BuikniouaeTca cxema
KOHTpONA
MONOXWUTENBHOMO CMeLLEeHUA

[ HVTDC = 1, DCTPWM =1 ]

|

BkriioyaeTca cxema reHeparopa.
BkniovaeTtcsi cxema KoHBepTopa
VMNYTNbCbI/NMOCTOAHHbIA TOK

Bknovyaetca cxema
KOHTPONA HaNPsXeHWs

!

BoikniovaeTca cxema
YMHOXUTENA/BbINPAMUTENA

BbICOKOBONLTHbIN
TpaHcdopmarop T302
BKNOYaeTcA 1 nogaer

oTpruaTensHoe CMeLLeHVe

NOCTOAHHOrO TOKa
Ha PONVK 3apsAja nepeHoca

Puc. 19. Anropurmsl pa6oTsl cxembl YNpaBneHUs 3apaaom nepeHoca

BO BPeMms KONMMPOBAHMUA

— ynpasJleHNe HallpssKeHUeM
[IPOSIBJIEHNS,

— ynpaBJleHye 3apsAoM llepe-
HOCA;

— yIlpasBJieH}e JIaMIIOV CKaHM-
pOBaHNA.

YnpasJeHNe NEPBUYIHBLIM 3a-
pAzoM mMMeeT ciaenymoie OyH-
KIOUM:

— BKJIIOYEHME U BBIKJIIOUYEHUE
CMeEII[eHM ITOCTOSHHOTO TOKA,;

— BKJIIOUEHME U BBIKJIIOYCHVE
CMeIIeHNs [TePEMEHHOTO TOKA,

— yHIpaBJeHMe HaIPS:KeHMeM
CMEIIEH M IOCTOSHHOIO TOKA,

— ynpasJieHMe HallpshKeHNeM
CMeIeHNs IePEMEHHOT0 TOKA.

CwmelleHNe MTOCTOSHHOTO TOKA
(600 B BO BpeMs DKCIIOHMPOBaHUSA
noxymenTa u 230 B B nepuog 6e3
SKCIIOHMPOBAHUS) ¥ CMelleHue
nepemenHoro Toka (1800 B, 485
MKA, 400 T'y) momatoTes Ha POJIVK
[IEPBMYHOTO 3apdAna JJd noane-
P>KaHMS [IOCTOSHHOTO IIOTeHIIMAJIa
ITOBEPXHOCTY (POTOUYBCTBUTEIIb-
Horo DapabaHa.

Bo Bpemsa SkCmOHMPOBaHUA
JIOKyMeHTa 1 0e3 Hero cMeleHne
ITIOCTOSHHOTO TOKA MIePEeKJII0YaeT-
CcsI KOMaHIO0M BBICOKOBOJIbBTHOT'O
BBLIXO/la CMELIEHNs ITOCTOAHHOTO
toxka HVPHO.

CwmelleHue OCTOSSHHOT'O TOKa
¥ CMeIlleHle [TepeMEeHHOr0 TOKa
BKJIIOUAIOTCSA M BBIKJIOYAIOTCS
COOTBETCTBYIOLIVMMM KOMaHIaMN
BKJIFOUEHMS CMEIEeHWs [TOCTOSAH-
Horo Toka HVPDC n nepemeHHOT0
Toka HVPAC coorBeTcTBEHHO.

Anaropurmbl paboTbr CXeMbI
yIIpaBJIEHUA [IEPBUYHBIM 3apAnomM
[IPY KONVPOBAHMUM, OXKVUAAHUN U
B TO BpeMs, KOIJla OPUTMHAJ He
SKCITOHMPYeTCH, IIOKa3aHbl Ha PUC.
15, puc. 16 n puc. 17.

YnpapJsieHNe HaOpsKEeHUEM
IIPOSABJIEHMA 3aKJI0UaeTCA B clie-
nywomeM. Kak Hanps»xenne me-
PEMEHHOI0O TOKA, TaK ¥ CMEIIICHNE
[IOCTOAHHOIO TOKa IOfal0TCA Ha
IPOSABJIAIOILIMI IWJIMHAD BO BpeMsl
onepaumy Konuposanus. Hanpsa-
’KEeHNe NIepeMEeHHOTO TOKa VIMeeT
amruntyny 1200 B, gwacroty 1950
T'y 1 He n3MeHAeTCA.

IIpn BpaiieEnM poTOTYBCTBU-
TeJIbHOTO DapabaHa Ha IPOABJIAO-
LIV [VJTVHTP TTOIA€TCA ITOTEe I -
aanopsaaka — 400 B Hesasucymo ot



PeryJMpoOBKM 3aJAHMUA IIJIOTHOCTH
(3a MCKJIIOYEHNEM MHTepBaJia IPo-
ABJIEHNA). DTUM IIPeI0TBPalIlaeT-
CANPpUIMIIaHVe M3JINMIIKOB TOHePa
K nmoBepxHocTH (poTodapabaHa.

KonmupoBanbHbIN annapar
KOHTPOJIMPYET IIJIOTHOCTD KOITNM C
[IOMOIIIbIO BAPbMPOBAaHNA HAIIPA-
YKeHUA IOCTOSAHHON COCTaBJIAIO-
iell cMeleHns IIpoaBJIeHus (0T
— 80 B o — 490 B) B cooTBeTCTBUM
CO CJIeAYIOINMMY HaCTPOIKa MIL:

— HaCTPOIJKa cleJslaHa Ha pyd-
HOM YTIpaBJIEHMM IIJIOTHOCTM KO-
mu;

— HaCTPOIIKa BLINOJHAETCH
nataukoMm AE (aBTOMaTHYECKOe
yIIpaBJIeHNME IIJIOTHOCTBIO KOITUK
ToJbKO y Monesiu FC 330);

— HaCTpPOJiKa, BBINIOJHEHHAHA
Ha IepeKJyaTesie KOPPEKLUN
mnotHocT SW506 (TosbKO y MO-
nesu FC 330).

IlepekaooyaTenb KOPPEKIIUN
naorHoctu kKonmuu SWHO6 Ha
IJjaTe IaHeJ M yIIPaBJIEHUA pas-
pellaeT 0JIb30BaTENIO BHIOPATh
ONMH 13 TPeX PesKMMOB HaCTPOTI-
ku. ITocoBeTyiiTe MoJIbL30BaTEIIO
M3MEHUTL PeyKUM HACTPOMKHU,
eCJIM KONMM CTAHOBATCA OoJiee
MYTHBIMI. JTO CBA32HO C U3MeHe-
HUAMHU, IIPOUCKOAAIMMY B POTO-
YyBCTBUTEJIbHOM cJIoe OapabaHa.
ITepexknouyatens SW506 neric-
TBYET ! [TPU PYYHOM yIIpaBJIeHNN
IIJIOTHOCTBIO KOITUN.

YrpaBJieHMe 3a PAIOM ITePEHO-
ca MMeeT cJeAyoImre (PYHKIMN!

— yhIpaBJieHle [TOCTOSHHBIM
TOKOM B pPesKMMe N3MePEeHNsT;

— yIpaBJeHUE HAIIPAMKEHNEM
CMEIIEHNS IIOCTOSHHOTO TOKA;

— IepeKJIOYeHNte MOJIAPHOCTH
CMeIleHMA MTOCTOAHHOTO TOKa B
pesKyMe OUVCTKH.

KonupoBanbHBI anmapart
IofaeT IMMOCTOAHHBIN TOK 1,5 MKA
Ha POJIMK 3apsAza/mepeHoca, OJa-
rogapsa 4yeMy MHMKPOIIpOlleccop
MOXKET KOHTPOJIMPOBATh U3Me-
HeHNMS 3HAYEeHUN HalpsMKeHus
(pesxnM naMepennd). B pexnme
MBMEPEHNS TOK KOHTPOJMPYETCH
CXeMOI JaTUMKa TOKa, OJarofapsa
yeMy MOKET MOAJePyKMNBaTbhCA
MOCTOAHHOE 3HauveHue Toka 1,5
MKA. Kpome Toro, Mmukporpoiiec-
COp KOHTPOJUPYET BHYTPEHHEe
CONIPOTUBJIEHNE POJIMKA 3apA-

[ TREV =0

HVTDC = 0, DCTPWM =0 }

|

|

Bknioyaercs cxema
yNpaBneHus cMeLLleHneM
NMOCTOAIHHOrO TOKa

Bbikntoyaerca cxema reHeparopa
Bbikntodaercs cxeMa KoHBepTopa
UMNYNbCbI/NOCTOAHHBIA TOK

!

!

BkniouyaeTcs cxema
YMHOXUT €Ns/BbINPAMUTENS

BbI6paH pexum 04nCTKM,
Ha pONUK 3apsga nepeHoca
NoAaeTCcs NONOXUTENbHOE
HaNPsXXeHNe CMeLLEeHNs
MOCTOSIHHOrO TOKa +2KB

Puc. 20. Aaroputmsl pab6oThl cxemsbl ynpasneHus 3apsSAom nepeHoca

B pexXxunme OUMCTKM

Jla /TIepeHoca 0 IPUJIOKEHHOMY
Hanpsi:keHuno. J1yis1 37oro ncnosb-
3yeTcs BHEUTHss 0OMOTKA TpaHC-
dopmaropa T302. IIo pesynb-
TaTaM M3MePeHNA HATIPAKEHNS
MUKPOIIPOIECCOP KOPPEKTHPYET
cMeleHne IMOCTOSHHOIO TOKA.
Kpowme Toro, konnpoBaJbHbII ari-
napaT OCHAIIlEH CUCTEeMOll ouMc-
TKM (PEsKMM OYMCTKM), KOTOPHINA
IpenoTBpam@aeT NpUINIIaHNE
TOHepa K POJIMKY 3apdAna/Ie-
peHoca. B pexmuMme o4mMCTKN BO
BpeMs BpaineHus DapabaHa (3a
VICKJIIOYEHNEM [Ieproa [IepeHoca)
Ha POJIMK 3apsAfa /IIepeHoca oja-
€TCA CMelleHye [TOCTOSHHOTO TOKa
IIPOTUBOIIOJIOMKHON ITOJAPHOCTH.
OTO [I03BOJISIET BEPHY Th TOHED Ha
doTOUyBCTBUTENBHBI DapabaH.
Bayrpennee conpoTtuBie-
HHMe POJIMKa 3apfAjga/mepeHoca
M3MeHAeTCA B 3aBUCUMOCTHU OT
ycJi0Buit BHellIHel cpenbl. Mukpo-
[IPOLIECCOP UBMEHAET UIMPUHY M-
[IyJIbCOB YIIPaBJISIOIIel KOMaHabl
CMeleHIA [IepeHoCca IOCTOAHHOTO
toka DCTPWM B cooTrBeTcTBUN
C BHYTPEHHUM COIPOTHUBJIEHHEM
poJsuka 3apsajna/mnepeHoca, u3-
MEHSIIOIET0CH IT0/l BO3JEICTBIEM
BHelTHMX ycisoBuil. Takum obpa-
30M, OCYIIECTBJISIETCH yIIpaBJe-
HUe OTpHUIaTeJIbHbIM CMeEIleHN-
€M NIOCTOSIHHOTO TOKa. Kcjin Ha
BbIXOJZe TpaHcdopmaTopa T302
BO3HUKHET IEPETrpy3Ka 10 TOKY
B CBAI3M C M3MEHEHNEeM BHEeIITHUX
YCJIOBMIA, TO CXeMa OrpaHUYeHNT
TOKa IMOHMIKAEeT TOK N0 D MKA.
AnropuTMbl pabOTHL CXEeMbl
yHpaBJIeHNA 3apPAAOM ITepeHoca
B pelKuMe M3MepeHNd, BO BpeMsa
KOIIMPOBAHNUA U B PEMIMe OUMC-

[ FLPWM =1 ]

|

[ Bkntouaetca Q312 B cxeme ynpaesieHms

NOMWHECLEHTHOW Namnbl

|

Yepes HuTL Hakana SIOMUHECLLEHTHON Namnbl
npoTeKaeT TOK NpumepHo 110 MA
(Ha4nHaeTcs pas3orpes)

Puc. 21. Anroputmsel paboTsi cxe-
Mbl YNPABNEHUS JIGMMOW CKOHU-
poBAHMA B pexxume pasorpesa

TKMU, IOKa3aHbl Ha puc. 18, puc. 19
u puc. 20.

YnpaBJjeHre JaMIIOi CKaHM-
POBaHUA peasM3yeT CcleAyolye
QPYHKLMU:

— ympaBJieHMe pPa30rpeBOM
JIaMIIbl CKAHMPOBAHM S,

— BKJIIOYEHMEe M BBIKJIOUeHNe
JIaMIIbl CKAHMPOBAH,

— yIpaBJieHNe SPKOCTLIO CBe-
YeHMSA JIaMIIbl CKAHMPOBAaHM .

B xonupoBasnbHOM anmapare
Canon FC 310/330 npumensercsa
JIIOMMHVCIIeHTHa # JaMIla CKaHM-
poBaHus. fIpKOCTb JIFOMIMHECIIEH-
THOJI JIAMIIBL PACTET I10CJIe BKJIIO-
YeHMsI OTHOCUTEJIbHO MeJJIEHHO.
ITpnu masbix TeMiepaTypax OKPy-
YKalolleil cpebl Iepnoj BpeMeHH,
HeOOXOMMMbI AJIs1 cTa0MIIM3a 1IN
APKOCTH JIaMIIbl, yBeJlu4dMuBaeT-
cA. ITocKOJIBKY SKCIIOHMPOBaHNE
OPUIMHAJIA OCYIIECTBIIAETCA JINIIb
[IPpY YCJIOBUM CTaOMIIBHON APKOCTY
JIAMIIBL, YCTPOVCTBO KOIIMPOBaHUS
OCHAIIEHO NAaTYMKOM SPKOCTU
PD601 Ha raTe paTynKa ApPKO-
ctu AE. JlaTyuk KOHTPOJIUPYET
fAPKOCTh JIIOMMHECLIEHTHO J1a MIThI
TaK, 4TO Olepalls KOMMPOBAaHNUA



Ons cxeMbl ynpasieHust NIOMUHECLIEHTHOM
namnow (hopmMmpyeTca MeaHapoBbIA CUTHaN
KomaHgbl FLPWM, cootBeTCTBYIOWMIA BbIXOAY
CXEMbl yeunurens

l

Yepes HUTb HaKkana NMoOMUHECLEHTHOMR
naMmrbl npotekaet Tok 150 MA,
CReAiCTBUEM HEro ABNAETCH BKIIOYEHME
NIOMUHECLIEHTHOW
NaMmnbl Ha wactoTte 150 kfMy

Puc. 22. Anroputmbl pa6oTel cxe-
Mbl YNIPABIEHU IGMNOKW CKaHKU-
POBOHMS B PEXXUME BKITIIOUCHUS

He MOKeT Ha4daTbCsa JI0 TOro, Kak
SAPKOCTb JIAMIIBI IOCTUTHET OIIpe-
JeJIeHHOro 3HadeHus. Korpa ap-
KOCTb JIAMITBI CTabUIMBUpyeTcs,
TOK, TEKYIIVI Yepe3 HUTh JIaMIIbI,
coctapiisieT npuMepHo 80 MA.
Ecomm crabunmsanms Toxa Jio-
MMHeCIE€HTHO JIaMIIbl OJANTCH
CJIMIITKOM JI0JITO, TO MUKPOITPOLEC-
COp aKTVMBU3UPYET BHYTPEHHMUI
TajiMep Ha Nepuof cTabunusaunm
APKOCTU MOCJe HAYKaTUA KIIaBU-
M 3allycka KonupoBaHusa. Ecan
SIPKOCTB OCTAETCH HIKE OIpeJie-
JIEHHOM BeJIMYMHLI BILJIOTh 10 45 ¢

[ FpKocTb NloMUHECLEHTHOM Namribl cnabasn

ManeHbkuii Ha4anbHbLIV cUrHan
paryvka sapkoctu PD601

!

HanpsxeHue Bbixopa
CXEMbl YCUNUTENs BbICOKOE

!

KoachdmuymeHT 3anonHeHmns
BbIXOAa MUKPONPOLIECCOPa,
rkomanabl FLPWM, ymeHbLuaeTcs

!

'
[ |

BonbLuoi HayanbHbIi curHan
‘ BbixogHoe HanpshxeHue l
KoathduumeHT 3anonHeHmns

Tok, TekyLmit yepe3s
JNIOMUHECLISHTHYIO Namny, Bospacraer

|

BonbLas ApKOCTb JIOMUHECLIEHTHOM Namnbl ]
[ hatymka sipkoctu PD601 J
CXEMbl YCUNNTENSI HU3KOE
BbIXOfa MMKponpoLeccopa,
rkomarabl FLPWM Bospactaer
Tok, Tekyumit yepes
NIOMUHECLIEHTHYIO Namny, YMEHbLLAEeTCA

| |

a)

6)

Puc. 23. Anropurmbi paboTbi cXembl YNpassieHUs NIamMnoi CKOHUPOBA-
HMS B pEeXMME B peXxume ynpassieHUs IpKOCTbIO

paboThl TaliMepa, TO BKIIYAETCA
camoauarHocTrka Ha vHamKamio
momesn FC330 BoioguTcsa «F6»,
a Ha mozesin FC310 BrawouyaeTcda
VHIOVKATOP 3aMATHA OyMary.
AnropuTMBl paboThI CX€MbI
yIIpaBJIeHN s JIaMIIOM CKaHUPOBa -

HIA B PeIKUMe pa3orpesa, BRJIIO-
YEeHUSA ¥ B PeKuMe ylpaBJIeHUs
SAPKOCTBIO, IIOKa3aHbI Ha puc. 21,
puc 22 mpuc 23

ITpodondicerue vumatime
8 caedyiowjem Homepe.
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YCTPOMUCTBO U PEMOHT 3CYA
«BOSCH MONO-MOTRONIC»
ABTOMOBWJIEN AUDI 80 (uactb 2)

Oxonuanue. Hauano 6 POT Nel, 2005 e.

Anexcanpp TioHMH
(Mockea)

Bropas 4acTb cTaTbM NOCBALLEHA NPAKTUYECKONH ANCGIrHOCTUKE
M NPoOBEpPKe KOMMOHEHTOB 3JIEKTPOHHOW CUCTEMDbI YNPABNEeHUs
asurarenem «Bosh Mono-Motronic» — TonnMBHOM cucrembl, Biyc-
KHOWM U BbINYCKHOM CUCTEM, CUCTEM 3COKUTaHUS.

ITPOBEPKA KOMIIO-
HEHTOB 3CY 1 «<BOSCH
MONO-MOTRONIC».
JNATHOCTUYECKASA
MMPAKTUEKA
IToproroBMTENBLHBIE OIIEPATTNIL:

— corpeiire gBUraTEJb 10 pado-
qeii TemriepaTypbl (0kosio 80°C);

— CHCTeMa 3a’KUTaHUA NOJIK-
Ha ObITh B IOPANKE;

— HOBBbII BO3AYIIHbIA (OUILTP
JIOJI3KeH ObITb yCTAHOBJIEH;

— pykosatrka AT nossxkna Ha-
X0AUTbCcA B no3unuu «P» (ap-
KVHT);

~ OTKJIIOYNTE BCE AOIIOJIHU-
TeJIbHOe 000pyroBaHNe, BKJIIOYa A
KOHAMIIMOHED;

— BO BpeMs IMATHOCTHKY BeH-
THMJIATOP paguatopa paborath He
ZIIOJIDKEH;

— BMOJEJIAX C TMAPOYyCUIINTe-
JieM PYJif PyJIeBoe KOJIeCO O~
HO HAaXOAMUTHCH B IOJOMKEHUN
IPAMOJIMHEMHOTO IBVKEeHN S,

— oboporer XX NOJMKHBI ObITh
B nipepesax 750...1000 o6/mun
(IOAePIKNBAIOTCSA BJIEKTPOHU-
KO¥ aBTOMaTnyecku). Ecan XX
HE B peiKuMe, IPOBepbTe repMe-
TUYHOCTb BITYCKHOI CHUCTEMBI U
IIPOBEIVITE TECThI DJIEKTPOHHBIX
KOMIIOHEHTOB CUCTeMbI BIIPBICKA;

= gHadeHne CO n0JI3KHO cOCTaB-
aars (,2...1,2 % Ha BbIXOJE BBIILyC-
kHOM cucrembl. Ecom CO He B pe-
SKUIMe, TIPOBEePLTE I'ePMeTUYHOCTD
BITYCKHOM ¥ BBIIIYCKHOJ CHCTEMBI
¥ [IPOBEJIUTE TECTHI SJIEKTPOHHBIX
KOMIIOHEHTOB CHCTEMEI BIIPBICKA.

Banmanmne!
1. Bce xommymayuu passemos
U KOHMPOALHBLIX NPUOOPOS

npogodume npu OMKAOUEH-
HOM 3AHCULAHUU.

2. lasn sawums. kamanu-
damopa u A-3onda, neped
«NPOKPYMKOU» 08uzamens
cmapmepom, omraloLuUmMe
pasdsem HOPCYHKU HA 8pems
nposepru.

ITPOBEPKA TOIIJIMBHON

CUCTEMBI

IIpoBepka pas3aMYHBIX KOM-
IIOHEHTOB TOIIJIMBHOM CHUCTEMBbI
nzobpaskeHa Ha pucyHKe 7.

IIpoBepka naBaeunsa

IIpoBepka naBjeHNA TOILIMBA
IPOU3BOANUTCA CJENYIOMUM 00-
pas3oMm:

— NOAKJIIOUMTE BO BIIYCKHOM
TOMJIVIBOITPOBOJT MAHOMETP;

— WU3BJIEKUTE peJie TOIIVBHOIO
Hacoca 13 pad’beMa U MeK Iy KOH-
TakTaMu «48» 1 «52» MOHTaKHOTO

Osoka (cM. puc. 2) DOAKJIIOUNTE
BMECTO peJie BbIKJII0YaTeNb;

— BKJIIOYMTE TOIJIMBHBIN Ha-
cocC C IIOMOIIbBIO MTOAKJIIOUEHHOTO
BBIKJIIOUATEJIS Y N3MEepPbTE aBjie-
HME B CHCTEME, OHO JOJIPKHO OBITh
0,8...1,2 xr/cm?;

— BepHMUTe peJjie TOIJMBHOIO
Hacoca Ha MeCTO, 3ajKuUraHue He
BKJIIOYATe,

— yepes 5 MMH IIPOBEPLTE OC-
TaTOYHOe aBJEeHUN B TOILJIVNBHON
cHcTeMe, OHO MOJIKHO OBITh He
menblie 0,5 Kr/cm>

dopcyHEa BOPbICKA

IIpoBepka paborbl POPCYHKMU
BIIPBICKA MIPOM3BOAMTCH CIENY-
OIMM 00pasoM:

— U3MepbTe CONPOTHUBJIE-
HYEe OOMOTKM (POPCYHKY, MEIKIY
KOHTaKTaMM «2» M «3» pazbema
(MpeaABaAapUTEJIbHO OTKJKYUB
pasbeM POPCYHKM, cM. pucC. 7,
¢dp. 1), ero BeanunHa NOJKHA
ObIThb B nipegesiax 1,2...1,6 Owm;

— MOJAKJKYNUTE BOJBTMETP
MeMAY KOHTAKTaMM «31» 1 «2»
passema (cm. puc. 7, pp. 2), KOpoT-
KO IIPOKPYTUTE ABUraTe]b CTap-
TEpOM, BeJUUMHA HAIPAKEHUS
IOJIYKHA ObITH OK0JI0 12 B;

— nmoakawuute LED-uagmn-
KaTOp MEMJy KOHTAKTaMU «2»
n «3» pazbeMa (POPCYHKM (CM.
puc. 7, dp. 3), KOPOTKO NPOKPY-
TUTe NBUraTeNib CTAPTEPOM —
LED-uHaAnKaTOp A0JKEH BCIbI-
xuBaTb. Ecan pT0 He mpoucxo-

JUT — IIpOBepbTe COOTBETCTBY-
0IIMe COeAVHEeHU .

Puc. 7. MpoBepka KOMNOHEHTOB TONJIMBHON CUCTEMBI
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Puc. 8. poBepxa KOMNOHEHTOB BNYCKHOW CUCTEMbI

TonauBHBIIL Hacoc

IIpoBepka paboOTH! TOMIMBHOTO
Hacoca NPOU3BOAUTCH CJENYIO-
LM 00pas30oM;

— U3BJIEKUTE peJie TOIJIUB-
HOTO HacoCa 13 pa3’beMa 1 Mex-
Iy KOHTakTaMu «48» 1 «52»
MOHTaKHOr0 6JI0Ka (cM. puc. 2)
¥ MOAKJIIOYUTE BBIKJHYUATEJb
(BMecTO peJie);

— HaCcocC qoJKeH padoTaTh IIpKU
3aMBIKAHUM KOHTAKTOB «48» u
«H2», ecau 3TO He MPOUCKOINUT —
IIPOBEPbTE NPenoxpaHuTe b F13
U COOTBETCTBYIOIIME COeNUHEe-
HUS,

— Pa30MKHUTE KOHTAKTHI «48»
n «52», OTKJIIOUYNTE PaszbeM TOIl-
JIMBHOT'O Hacoca (cMm. puc. 7, dp. 4)
", IOOKJIIOUMB BOJIBTMETP K KOH-
TakTaM «1» 1 «4», CHOBa 3aMKHUTE
«48» 1 «b2» BeanunHa Hanpssxe-
HUSA JOJLKHA ObITh B IIpemesiax
12 B, eciv HET — IIPOBEPLTE COOT-
BEeTCTBYOIINE COEIMHEHNA.

XapakTepHbIe

HEeUCIIPaBHOCTH

TONJIUBHOI CHCTEMbI

— ITocTennenHo BBIXOOUT U3
CTPOs TONJMBHBIN Hacoc. JIuib
VMHOTJIA OH HEHAMOJITO «OXKUBAET»
rocJje MOCTYKMBAHUSA 10 TOII-
JIMBHOMY OaKy B 00JIaCTM TOILIU-
BoIpMeMHUKA. VcripaBigeTcs 8To
TOJIbBKO 3aMEeHOI Hacoca.

- OTI‘HI/IBaIOT cOoeMHeHMnd Ha~
coca (Kak ITPaBUJIO, OKOJIO Pa3b-
€MOB ITOJT KOBPUKOM OaraskHuKa).

— IlocTeneHHO BBIXOAUT U3
CTPOs peJie TOILJIMBHOTO Hacoca. B
3TOM CJIydae, 3aMKHYB KOHTAKThI
«48», «b2» u «b9» mopxonmae
ePeMbIYKO, MOKHO « TOTAHYTh»
IO cepBucCa.

— 3acopseTcsa TOIJMUBOIPU-
eMHUK DeH30HaCcoca, TOIJIMBHBIN
dbuabTp. ABTOMOOKUIL «epraer»
BO BCEX PEXKMMaX HATPY3KIL

— dopcyHKa HerepMeTUUHA,
«TedeT» B 3aKPBITOM COCTOSHMM.

T'opsaunii npuraresb NJ0X0 3aBO-
JOUTCH.

IIPOBEPKA BIIYCKHOM

CUCTEMDI

IIpoBepKa KOMIIOHEHTOB BILyC-
KHOJ cucTeMbl n3obpaskeHa Ha
pucyHke 8.

JdaTYMK DOJIOKEHUS

JPocceIbHOI 3acJA0HKN

OtcoepuHNUTE pa3beM qaTUMKA
TP u npoBepbTe CONNPOTUBIIEHNE
ME>KY COOTBETCTB YIOIMMM KOH-
Takramu TP B pas3sin<HbIX [10JI0-
SKEeHUAX MPOCCeJIbHOM 3aCJIOHKM
(cm. puc. 8, dp. 1,2 u tada. 3). llpn
repeMeIeHnn JPOCcCesbHOM 3a-
CJIOHKM BeJIVUMHA COIIPOTUBJIIEHN S
JIOJI>KHA MBMEHATHCH [1IJIABHO, Oe3
ITPOBaJIOB.

JaTumMK 3aKpBITOIO MOJOKe-

HUSA APOCCeILHOM 3aCIOHKN

s aromobuseit 1/92...6/92
r.B. (ECM tunna MA12/1.2.1) pa-
0oTa JaTumMKa IOJIOKEeHUs OpPoc-
CeJIbHOM 3aCJIOHKM IIPOBEPATCH
cJeAYIONMM 00pas3oM:

— OTCOemMHUTE PadbeM aKTIO-
aropa ISC n, ncronb3ys BHeITHUHN
MCTOYHMK ITOCTOSAHHOI'O HAIIPsMKe-
HUS BeJIMIMHONM OKoJio 6 B (mpm-
MeHeHMe UCTOUYHMKA > 6 B moxkeT
BbIBECTU U3 cTPOos akTioaTop ISC);

— cobepure qMarHoCTUIECKYO
cxemy (cm. puc. 8, dp. 3 —1);

— nayH»kep akTiatopa ISC
ITOJI>KEH [IepeMeCTUTLCS B KpaliHee
3aHee [10JI0YKeHNe (BTAHYThCA),

— OTKJIIOYMTE MCTOYHUK ITUTa-
HMUS OT pasbeMa akTioaTopa ISC
U NTAJIBIIEM «JIOMaBUTE» ILIIYHKEP
axrioatopa ISC B kpaiitee 3anHee
TTOJIO>KEHUE,

— MCHOJIb3ydA KOHTPOJIbHBIN
LIYTT TOJIIMHOM 0,5 MM, IpoBepLTe
cpabaTrwiBanKe koHIeBurka CTP, Ha-
xopAmerocs B mo3uimn «C» 1ymna
(cm. puc. 8, pp. 3 — C), conpoTuBe-
HUE MEXKTy KOHTAKTaMy «3» U «4»
paspema ISC nomKHO 6BITE OKOJIO
1 Om, Ipy U3BJIEYEHNMH IIIYIIA — ©,

— IIpM HEeOO0XOIMMOCTHU OTpe-
TYyJIUPYHiTe MPaBUJIbHOe cpadaThI-
BaHye koHueBnka CTP ynopHbIM
BUHTOM OPOCCEJIbHOM 3aCJIOHKH,
mnmn 3amennre yzeJ ISC B cOope.

IIpoBepka paboThl gaTUMKa
ITOJIOXKEHMS IPOCCeJIbHOM 3aCJIOH-
KU 8 aBTOMOGMJeir 7/92...94



rogos Beinycka (ECM tuna MA
1.2.3) ocyimecTBiaseTca cleny-
IIVIM 00Pa3oM:

— cobepuTe AMarHOCTUYECKYIO
CXeMy B COOTBETCTBUM C PUCYH-
koM 8, pparment 3 — 2 u npmIIO-
skuTe 6 B BHENIHETO MCTOYHMKA K
KOHTaKTaM «1» 1 «2» (AT) mam «1»
u «6» (MT);

— nayHsKep akTioatopa ISC
TOJIKEH IIepeMeCTUThCA B Kpai-
Hee IepejfiHee II0JIOMKeHNeE (BbI-
IBUHYTbLCH);

— OTKJIIOUMTE MCTOUHMK NTa-
HIA OT pag’beMa aKTIaTopa;

— He OTKJIIYas pas3beM NaT-
ynka TP, nogkamoyunTe BHENTHUN
VICTOYHMK K KOHTAKTaM «1» 1 «H»
(mysa MT) mm «1» «7» (mas AT),

— M3MeHsA BeJIMHIMHY HATIPAYKe -
HMA Ha BXoge (V1) mpoBepbTe COOT-
BETCTBME BBIXOJHOIO HAIIPAMEHNS
(V2 —xoHTaKTHI «1» 11 «2») rpadmKy
Ha pUCyHKe 8, dpparmeHT 4;

— ecJIM M3MeHEeHUS He COOT-
BETCTBYIOT rpadMKy IIpoOBepbTe
peryamuposky konnesuxa CTP,
amnbo 3aMenuTe yaes naTamga TP
B cOope.

AKTmaTOp XO0JIOCTOroO Xxoaa

IIposepka paborbl akTIOATOPA
XO0JIOCTOTO XOma OJisg aBTOMOOM-
ge#t kommuaexktamuum MT u AT
1/92..6/92rB.u AT 7/92...941.B.
OCYLIeCTBJAETCA CJAEAYIOIUM
obpaszom:

— OTCOeIVIHUTE Pas3beM aKTIo-
atopa ISC;

— M3MepPbTEe COMPOTUBJIEHME
MESKIIY KOHTAKTaMM « 1» 1 «2», ero
BeJIMYMHA TOJIPKHA ObITh B Ipese-
aax 3...200 Owm (cm. puc. 8., p. b).

g aBTOMOOMIIEH KOMILIEK-
rauumu MT 7/92...94 1.B. pabota
aKTI0aTOpa XO0JIOCTOI'O Xoza IIPo-
BEPSTCA CIeAYIOIMM 00pa30M:

— OTCOEenVIHUTE pa3beM aKTIO-
atopa ISC;

— U3MepbTe CONPOTHUBJIEHNE
MEXKJY KOHTAKTaMM «1» 11 «6», ero
BeJIMYMHA JOJIPKHA ObITh B IIpene-
aax 3...200 Om (cMm. puc. 8., p. 6).

JaTung TemMoepaTypbl

BXOJHOI'O BO3JyXa

VIamepbTe M3MeHeHMe COMNpPO-
TuBJeHna IAT Mexay KOHTaKTa-
My «1» 1 «4» pazbeMa (POPCYHKEN
(cm. puc. 8., ¢dpp. 7 n Tabn4), B
3aBMCHMOCTH OT TEMIIEPATYPbI

BXOIHOTO BO3ayxa. VIaMeHeHMe
TeMIlepaTypPhbl BO3yXa MOKHO
CMOeJMpPOBaTh, HAIIPUMeED, C IT0-
MOIIBIO 3JIEKTPUUECKOTO (peHa.

Harpepartesn BycKHOro

KOJJIEeKTOpa

IIpoBepka paboTkl HArpeBaTess
BIIYCKHOI'O KOJIJIEKTOPa OCYIIeCT-
BJIAAETCS CJIEYIOLIVM 00pa30M:

— OTKJIIOUKUTE pa3beM Harpe-
BaTeJid BIYCKHOTO KOJIJIEKTOPA
OT KI'yTa 3JEKTPOIIPOBOOKMU (CM.
puc. 8., dp. 8) u n3mepbTE CONPO-
TUBJIEHNE TePMOBJIEMEHTA, €T0 Be-
JIMYMHA TOJIPKHA ObITh B IIpenesiax
0,25...0,50 Owm;

— BRJIOUNTE 3aKUTaHUE U
U3MepbTe HAMIPAYKEHVE Ha BbIXO-
Ile SKT'yTa, ero BeJIMYMHA JTOJIPKHA
ObITh OKOJIO 12 B.

XapakTepHble HeCIIPaBHOC-

TH BILyCKHOI c1icTeMbl

— HapyureHnne repMeTHyHOC-
TU NPOKJIAAKU «DJIOKA 3aCJIOHOK
Mono-Motronic» ¥ BOyCKHBIM
KOJIJIEKTOPOM. 3TO HELOCTATOK
KOHCTpYyKiumMN. Kar npaBmiso, pe-
cypca pe3MHOMETAaJJINdIeCKON
npokaaky xpataeT Ha 40...50 ThIC.
kM nnpobera. [Tocse aToro xosocToit
XOJl CTAaHOBUTCSA HeCTaOMJIbHBIM,
IBUTATEJIb [IePUOIUYIECKY ITIOXHET
IIpY Ile PeTa30BKAX.

— MexaHudecKkuii M3HOC pe-
nyxTopa akrtioatopa ISC . Cra-
ouamnaaumy o00POTOB XOJIOCTOTO
X0Jla He NPOMUCXOIUT, NBUTATEb
ePUOANYECKY IJIOXHeT IIpH Iie-
pera3oBkax, akTioaTop ISC moc-
TOSHHO CQRYHIKNUT».

Tabnuua 3. Mpoeepka aarumka TP

— UsHoc TP maruuka. IIpo-
ABJISeTCA HA aBTO ¢ npoberom
150...200 TeIC. kM. IBUTaTEJD «JIE-
praeT» IpM TPOTAHUU C MecTa U
pasroHe, 060POTHI XOJIOCTOI'O X0
He COOTBETCTBYIOT TaOJIMYHbIM.

— IHonomra xouuennuxka CTP.
CJriomMaHHBIV KOHLIEBUK HE MHUIM-
upyet paboTy cucTeMsbl CTabuIN-
3a 1M1 XOJIOCTOTO X0Ja, IBUTaTe b
e pMOaNYeCKY IJIOXHeT [Ipu Iepe-
ra30BKax.

ITPOBEPKA CICTEMbI

SARUTAHNA

IIpoBepka cucTeMbl 3ayKuUra-
HUA N300paKeHa Ha PUCYHKe 9.

Ceun zaskuraHns

IIpumensemocTs cBeuelt 3a-
sKuraHmusa A geuratess «ABT»
onmceiBaeT TadJania b.

Cpeun 3aKMTaHMA MOYKHO ITPO-
BEPUTH «AeLOBCKIM» CIIOCODOM:

— OTKJIIOUNTE padbeM POPCyH-
K1 Ha BpeMs [IPOBEPKM (IJ1A 3a11M-
THI KaTaansaropa u 1-sonma);

— U3BJIEKUTE CBedy U3 NMBUTA-
TeJIA U NOOKJIIYNTE K OTHOMY U3
BBICOKOBOJILTHBIX IIPOBOJIOB pac-
IpeesinTeJis 3aKUraHns, obecre-
YJB HAJIEMKHbIM KOHTAKT KOpIIyca
cBeuy ¢ OOPTOBOM «3eMJIel»;

— KOPOTKO ITPOKPYTUTE NBUTA -
TeJIb CTAPTEePOM M yOeIUTECE B BbI-
COKOM KaveCTBe CPOPMMPOBaHHOM
WCKPEHI (Tosiy0as M «TOJICTAsA»);

~ MOBTOPHUTE OIlepalnmio co
BCEMM CBeYaMI 3asKUTaHUA

OroBopumcs, 4YTO JaHHAA [1PO-
BepKka rpy0asd, Tak Kak peaJibHO

KonrakTel TP | KourakTer TP
PesyasTar us-
JAJIA TpaHCc- IS TPAHC~ Ycnosus nposepru MEDEHIS
muccuu MT muccuu AT P
1ub 1n7 Jdpoccenb 3aKpeIT 520...1300 Om
1n2 1n2 Apoccests OTKpRIT 600...3500 Om
ua 0...25%
Hpocceib OTKPBIT
lué 1ué A 25...100% 600...6600 Om

Tabnuua 4. MpoBepka patuuka IAT

ROHT;‘S;‘;;}‘;?::ema Temneparypa | Conporusnenue garaura IAT
«1» 1 «d» 20°C OxoJio 2500 Om
«l» 1 «d» 40°C Oxoio 1250 Om
«1» m «4» 60°C Oxogo 575 Om
«l» 1 «4» 80°C Oxouio 325 Om




Puc. 9. MpoBepka cucrembt 3cHKUraHus

cBeuya paboTaeT B yCJIOBUSX BbI-
COKOIO JaBJIeHMA U TeMIlepaTy-
pel IIpakTuka nmokaswiBaer, 4To
pecypc cBeueir 20...30 TbIC. KM
npobera (B 3aBUCUMOCTH OT yCJIO-
BUI 3KCIIyaTalMM), I10CJIE YEero
UX HeOOXOAMMO 3aMEHUTb.

MomeHT U NOPAJAOK

3asKUraHnsa

MomeHT 3askuraHusA IpoBepsi-
eTcd ¢ IIOMOIIbIO CTPOOOCKOIIA Ha
XOJIOCTBIX 000OpOTax JABUTATEJIA,
IPOTPeToro o paboueli TeMiiepa-
Typsb! 80°C. TabmyHOe 3HaUEHIE
MOMEHTa 3asKUTAaHUA JIBUTATEJA
«ABT» AJid MalIuH 1/92...94
r.B. coctapinsget 5...7° BTDC nipu
750...1000 06/mus. MomenT 3a-
JKUTaHMA KOHTPOJMPYETCH I1I0
MEeTKaM Ha IlepegHeM IIKKUBe
WMJIM MaXOBMKe KOJIEHBAJIA yepes
KOHTPOJILHBIN KOJIOAEL B palioHe
pacnpegenuTeNns 3a’KUTAHUSA
(em. puc. 9. p. 1). IIpu HecooT-
BETCTBUM MOMEHTa 3asKUTaHUA

TabJIMYHOMY, PeryJIMpoBKa OCy-
LIECTBJAETCSA IOBOPOTOM KOPITY-
ca pacrnpeeanTessa 3asKUraHnA.
ITopanok 3aKuraHmMsa ABJIA-
eTcs CTAaHAAPTHBIM JJd 4-X 1u-
JUHAPOBOrO aBuraTtenasa 1-3-4-2.
MapxkupoBry HUINHAPOB U pac-
npefeanTess 3aKUraHnua 0Ac-
HAeT hparMeHT 2 pucyHka 9.

Kartyuika samuraams

[ mpoBepKM KaTyIIKM 3a-
SKUTaHWA BbIIOJHUTE CJIeNyIone
JencTBUA:

— BKJIOYNMTE 3a’KMTaHNUe U
IpOBepbTe NPUXOAAINe Ha «15»
BbBIBOJ KaTymKu 12 B ¢ muHBI
«15» 3aMKa 3a)KuUraHuA (CM. pucC.
9. p. 3). Ecim Hanpsoxkenue 12 B
OTCYTCTBYET, IIPOBEPbTE U IIpe-
JoxpaHuTesb F27, 1 MOHTaXK;

— OTKJIIOYHUTE pa3beM yCU-
JIUTeJIs 3a’KUTaHNs U [IPOBEPbTE
CONPOTUBJIEHNE NEPBUYHON 00-
MOTKM KaTYLIKM Ha KJIeMMax «1»
n «15». Ero BesgmumHa noJsxHa

Tabnuua 5. CBeum 3cxkurannsg ana apurartens «<ABT» 1/92...94 r.B.

IIpoussomurensn Tun Perxomengyemblii 3a30p, MM
Bosch WT7LTCR 1,0
Autolite APP63 0,9
Beru 14GH-7DTUR 0,8
Champion RN8VTYC4 0,8
NGK BURGET 0,8

cocraBaath 0,5...1,5 Om (cMm. puc.
9. dp. 4);

— OTKJIIOYNTE BBICOKOBOJIb-
THBIV IIPOBOJ C BbIXOZA «4» Ka-
TYUIKYM U IIPOBEPLTE CONPOTHUB-
JieHUe BTOPMYHON OOMOTKM Ha
KJIeMMax «1» 1 «4. Ero Bennunua
noJsskHa coctaBasaTs 5000...9000
Owm (cm. puc. 9. dp. 5);

Yceunnrenn 3askurannsa

A nmpoBepku NpaBUJbHON
padoThl yCUIAUTENS 3aXKUTAHNUA
BLIIIOJIHUTE CJIeAYIOMe felic-
TBUSA:

— OTKJIOUMTE pa3beM (POPCyH-
K1 Ha BpeMs [IpOBepKI (J1s1 3a11m-
TBI KATaJN3aTOPa U A-30H8);

— OTKJIOUNTE 3aKUTAHUE U
IIPOBEPbTE «3eMJII0» Ha KOHTaKTe
«3» pasz’beMa yCUJIMTEA 3asKura-
HNS,

~ OTKJIIOYNUTE Pal3beM YCIUIJIN-
TeJISA 3aKUTAHNA U IOAKJIIOUNTE K
KOHTaKTaM «2» U «3» LED-uamm-
kaTop. KopoTKo mpoxpyTnTe qB1-
raTejib CTApPTEPOM — MHOMKATOPD
IOJIKEH MUTaTh;

— HOAKJIIOYNTE Pa3beM yCU-
JUTENS 3a’KUTaHUA Ha MECTO U,
noprawume LED-uuamnkaTop k
KOHTaKTaM «1» 1 «15» KaTylIKn
sakuranus (cm. puc. 9. dp. 6),
KOPOTKO IIPOKPYTUTE JBUTATEJb
crTapTepoM. MHIMKATOP LOJKEeH
MUTATh, €CJM 9TO He TaK — 3aMe-
HUTE HEUCIPABHBIN YCUJNTETD
3a5KUTaHNA

XapakTepHble HeMcIIPaBHOC-

TU CHCTEMbl 3asKUTaHNUS

— Brixon u3 cTpos yeuanTesns
saskuranma. «OgHOpa30Bas UCK-
pa» IPpU BKJIIOUYEHUN 3asKUTaHNA,
[IpU «IIPOKPYTKE» NBUTATEJIS 3a-
SKUTaHME OTCYTCTBYET.

— MeKBUTKOBOE 3aMbIKaHIE B
00MOTKe KaTylIKY 3akuranms. 1le-
PUOAVMHECKH ITPOITA AT 3aKUTaHNE,
KaTYIKa CIJIbHO HAaIPEeBAEeTCA.

ITPOBEPKA JATYNKOB

ABUTATEJIA

IIpoBepka qaTIMKOB JBUTATE-
s n3obpaskeHa Ha pucyske 10.

HJaTunk TeMmoepaTypbl

OXJIAK A 0Iel sKUIKOCTI

I[IpoBepka paboThl AATYMKA
TeMIepaTyphbl OXJIaXKIAAIen
SKUIIKOCTHY OCYII[ECTBJIAETCSA CJie-
OYIOIIMM 00pas3oM:



— uspjexkure gatuyuk ECT ns
CHCTEMBI OXJIAKAECHUS [ BUTaTE -
Jif;

— CMOJeJMPYiTe UBMEHEHME
TeMIlepaTyphb! JaTUYMKa (Hanpu-
Mep, HarpeBasd ero B ropsadeii Boge)
¥ IIpOBEPbTE M3MEHEHMe COIpPOo-
TuBJIeHUA B (cM. puc. 10, dp. 1 u
Tabsnity 6).

JlaTYMK mOJIOKEeHM T

KOJIEHBaJIa

JaTuyk NoJsioskeHN A KOJIeHBa -
Jla KOHCTPYKTMBHO MCIIOJIHEH B
Buze gatunka XoJia. [Iposepka
paboThl faTYMKa TeMOeparTy-
PbI OXJaMKAAINeN KUIAKOCTH
OCYIIECTBJIAETCHA CJEAYIOIIUM
obpaszom:

— orrkawunTe padbvem CKP
JATHMKA OT paclpenesnTesis 3a-
KUTAHUSA U NIPOBEepPbTe HaJJMINe
«3eMJIM» Ha KOHTaKTe «1l» pasb-
eMa 1 HaJmnume 12 B Ha KoHTaKTe
«3» (IpenBapuUTEJIBHO BKJIOYUB
3aKmuranme, cm. puc. 10, gp. 2);

— OTKJIIDYUTE Pas3beM yCUJn-
TeJlfd 3aKUTaHUA, ITOAKJIOUNTE
pasbem CKP naTumka u BKJIIOYN-
Te BOJIbTMEeTP Ha KOHTAKTHI «1» 1
«2» (em. puc. 10, dp. 3);

— BKJIIOUUTE 3aKUTaHue U,
TIOBEPHYB POTOP paclipeiesinTes
3axKUTraHnd (Bpalad KoJieHBaJ
IBUTATEJISA) ITIOCJIeNOBaTeJbHO B
nosuiyu 1 1 2 (cm. puc. 10, dp. 4),
CHUMMTE ITOKa3aHNU BOJIbTMETPA.
B nosunum 1 HanpsxKeHne OO~
"o OwiTh 0...0,5 B, B mosunun 2
HaOpsfaMKeHNe JOJIKHO ObITh 4 B
MUHUMY M.

XapakTepHbIe

HencapaBHOCTI

— otkasd CKP natumka (curxag
C JAaTUYMKA OTCYTCTBYET, OTCYTC-
TBYyeT 3asKuUraHye NPy MCIIPaBHOM
yCuJuTeJie ¥ KaTyllIKe).

IMPOBEPKA BBIITYCKHOMN

CHNCTEMBI

HarpeBatean A-30Haa

OTRJIIOUNTE pa3beM HarpeBaTe-
JIs1 A-30H/IA ¥ BO BPeMs IPOKPYTKA
IBUTATeJI CTAPTEPOM MU3MEpPhTE
HaIpsMKeHMe Ha KOHTaKTax «1» u
«2», ero BeJMUMHA JIOJI?KHA OBbITh
okouio 12 B. Ecsm 370 He Tak — mpo-
BEpPbTE COOTBETCTBYIOILME COeNM-
HeHusd, npenoxpanurtenb F 25 un
peJie TOIIVBHOI'O HACOCA.

Puc. 10. lpoBepxa AaTuuKOB ABUrarens

Ta6nuuya 6. NpoBepka aaruuxa ECT

Temneparypa Conporusienue garunka ECT
20°C Oxodqo 2500 Om
40°C Oxomno 1250 Om
60°C Oxos10 575 OM
80°C OxoJio 325 Om
A-30H7 BbIXOJ€ ITOCTOSAHHBIN MTOTEHIMAJL

IMonkmounTe ocimasorpad K
BBIXOAY A-30HZA Ha PaboTarIIeM
neuratesie. CpaBHUTE MMOJIyUEeH-
HYIO OCLMJIJIOTPAMMY C KOHTPOJIb-
HOI1 (CM. puc.5, ocuuaorpaMmma 3).
VIamepenns HeOOXOAVIMO IIPOBECTH
Ha IOJIHOCTBIO ITPOTPETOM ABUTa-
TeJie, paboTaIoIIEM Ha XOJIOCTHIX 1
cpenanx obopoTrax (ko0 3000 o6/
MuH). O0paTtuTe BHMMAaHME Ha CKO-
POCTE MEePeKJIOYEHNA BbIXOJHOTO
YPOBHA AaTuMKa. KpuTudeckum
CUNTAETCH AJINUTEJBbHOCTh (DPOHTA
Hogee 300 mc.

Knanas penupryasmmn

napoB TOIJIMBA

ITIpoBepbTe IpUxosiIiee Ha KOH-
TakT «2» EVAP KianaHaM mmraHue,
€TI0 BeJIMUMHA J0JIXKHA ObITh OKOJIO
12 B. Ecii 3TO He TaK, TO [IpOBEPLTE
COOTBETCTBYIOIINE COENNHEHUS,
npepoxpauutesb F21. Ha pabo-
TAION[EM Ha XOJIOCTBIX 000poTax
IBUraTesie KJallaH IeproaniecKn
«IIIeJIKAET», YTO CBUJETEJLCTBYET
0 ero paboueM COCTOSHUIL

XapaKkTepHbIe

HeMCIPaBHOCTH

— OrKa3 A-30H7a B pe3yJibTa-
Te XUMMUYECKOT0 «OTPABJIEHUA»,
Jaubo obpbIBa TepMossieMeHTa. Ha

Kax npasuJio, npu rpaMOTHO
SKCIJIyaTalMy ABUTATEJIS PeCYPC
A-30Hna cocTtaaset 70...100 ThIC.
KM pobera.

OTMeUeHHbIE B YACTH IPOBEP-
K1 KoMnoHeHTOB «Bosch Mono-
Motronic» xapakTepHble HeUC-
MIPaBHOCTY B3ATHI U3 PeasibHOI
MIPaKTUKN 0OCIIYyIKMBAaHUA aBTO-
mobmisg Audi 80 Beirycka 1993 1.
¢ neurateygeMm «<ABT» u 6J0KOM
ynpasaeHus MA1.2.3. ABTomo-
6uab obeayxmsasics ¢ 06/2001
o 09/2004, 1 ero nipober 3a 3TO
BpeMsaA COCTABUJ 34 9TO BPeMs
0KoJ10 150 ThIC. KM.

ACY I « Bosch Mono-Motronic»
c 6soxkamy ynpaByenusa MA1.2.2y
MA1.2.3 TakKe OCHAIAJUCh aB-
TOMOOWJIN:

— VW Golf 1,8 ¢ purarensmmn
ABS (91-94), ADZ (94-97), ANP
(97-03);

— Seat Toledo 1,8 ¢ nBurate-
asmu ABS (94-97), ADZ (95-97).

Iopsanor guarHocTurn SCY ]
Ha 9TUX aBTOMOOMJIAX aHAJIOTMYeH
paccMoTpeHHoMy Bbire. Orian-
4yye JIMIIb B PacCIIMHOBKE OJIOKOB
YIIpaBJIeHNA ¥ MICTIOJIHEHWN OT /e~
JIbHBIX KOMITOHEHTOB cucTeMbl. O6
3TUX 0COOEHHOCTHAX B CJIEAYIOIINX
nyonmmMKanmax.



OCOBEHHOCTM NMPUEMA
TENEBU3IUOHHLIX MPOrPAMM
CO CTEPEO3BYKOM NICAM

3ATOPOAOM

IOpuii Capukos
Mockea

MN3-3a focTaToUHOM YAGNEHHOCTU OF NEPEeaaTumKa U ocoben-
HOCTEN CMeKTpa BTOPOW 3ByKOBOW nopHecywe#t g papskstereo)
(ee nogaenenns Ha 20 gB) Ang BLICOKOKAYECTBEHHOTO, MHAUBMU-
AyansHoro npuema TB-crepeocurnana B popmare Nicam norpe-
6uTEenI0, XXKUBYLLIEMY 30 TOPOAOM, NOTpeByeTca RONONHUTENLHOE
ycunenue TB curnana Ha 10...20 aB. B cuctemax ka6enbHoro
TeNeBUAEHUA KPYINHbIX rOPOAOB BBefileHUEe AOMNOJIHUTENIbHOTO
yCHURneHUs He TpebByeTcs, TaK KAK CNeLMaUCTbl Y)KE BHECIU He06-
XOAMMBIE KOPPEKTUPOBKMU B Ka6enbHoe o6opyaoBaHmue.

C xonna 2003 r. B Pocenn Ha-
YaTO PEryJspHOe CTEPEOBeIa-
Hue NICAM TeseBUBMOHHBIX
nporpamm «IlepBoro kaHama» u
MY3BIKaJIbHOrO KaHata «MTV».
OcobenHocTh Bemaunsa «Ilepso-
ro KaHaJla» 3aKJII0YaeTcA B TOM,
YTO 3BYKOBOE COIIPOBOMKIEHNE
TIOCTOSHHO IIepelaeTcd B cTepe-
opesKuMe, ONHAKO0, HaCTOoAIMiT
CTEPEO3BYK IOABJIAETCH, TOJIBKO
TOrga, Korga Ha DKpaHe TeJieBU-
30pa MPUCYTCTBYET 3HAYOK «J[Ba
MIPSIMOYTOJILHVKA » B JIEBOM HVMK-
HEM YIJIy 3KpaHa.

Ecan y Bac noka HeT meKo-
nepa NICAM, BcTpoeHHOIO B
TeJIEBM30pP, TO JJIA mpueMa Ipo-
rpamm «ITepBoro kaHaJsa» MOIKHO
MCIIOJIb30BaTh MUJN OTHEeJbHBIN
nexozep B Bye b6JoKa, nim crepeo
BUAEOMAaTrHUTOOH CO BCTPOEH-
HBIM gekogepoMm NICAM. ITapk
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Puc. 1. O61mit BUA GHTEHHOrO
ycunurens 30...850 My NK138

VIMITOPTHBIX CTE€PEO0 BUIEOMartHm-
togonos (JVC, Panasonic, Philips
¥ Ip.) HA OTeYeCTBEHHOM DBIHKE
LOCTaTOYHO LIMPOK, & UX I(eHa B
HacTodAlee BpeMs JOCTAaTOUYHO
ymepenHas (140...160 nonyapos
CIIIA).

OTeyecTBEeHHbIE (PUIPMBI-IIPO-
VIBBOUTENN B HACTOSAIIEEe BPeMA
BeJyT MHTEHCUBHble paboTsl 1o
IIPOEKTVPOBAHMUIO 1 BBHIITYCKY IO-
TOBBIX cTepeo neroaepoB NICAM,
LleHa KOTOPBIX OyIeT 3HaUNTeJIbHO
HMKe CTOMMOCTY BUJAEOMarHuTo-
¢ouoB. Tak, HanTpyMep, KOMITAHWUA

MACTEP KUT BeinycTnna Ha
priHok nekogep Nicam NM2905 u
VCITIEelIHO ero IPoAaeT, HauMHasA ¢
ocenn 2004 r1].

Hna saropoguoro (30 KM Ha
3araz oT MOCKBBI, YaCTHBIN IOM
B HV3VHE) MHIVBYIYaJILHOTO ITPY-
ema crepeo nporpamm «Ilepsoro
KaHaJia» aBTOPOM MCIIOJIb30Ba-
JIVICh: IIPOMBILIJIEHHAS KaHAJILHA A
(I, II) TB auTenna (uHa 1-it...5-i1
JacTOTHbIE KaHaJbI) [2], cTepeo
teseBusop Philips 25 PT-4501
6e3 nekxonepa u mexomnep MAC-
TEP KT NM2905. IIpu npueme
0e3 MONOJIHUTEJBHOTO yCUJIeHNSA
HabJIONAJMCh XapaKTepHbIe IS
1P POBOTO CUTHAJIA [TOMEXN: ITPO-
najaHusd, 3aJePIKKN ¥ HAJMYMe
9x0 curHaJja. [Ipocmorp MysbI-
KaJIbHOI cTepeo nepenayin ObLu
HeKOM()OPTHEIM, y TeJle3puTeriell
HabJII01aIaCh YCTAJIOCTh.

JIns kommeHcalum cjaaboro
ypoBHA TB curnasna OvLJIO IpH-
HSATO pelleHe VCII0JIb30BaTh J10-
[IOJIHMTEJIbHOE YCUJIEHME: OKOJIO
TIpVIEMHO aHTEHHBI ObLJI yCTaBJIEH
aHTeHHbIN ycunmutens NK138, a
B IOMelleHNM ObLJI YCTaHOBJIEH
JIOTIOJIHVTEJIbHBIA PeryJInpyeMbIi
aHTeHHbI yeuautenab NK147.
ITocyie TOro MpMeM CTAJ KOM-
(POPTHBIM: TeJIE3PUTEJN OLTYTH-
JU ¥ 110 JOCTOMHCTBY OLIeHUJIN
[IpeuMyIecTBa cTepeo BellaHns!
Hwuixe npuBopaAaTca onucaHmsa
3TUX YCTPONUCTB.
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Puc. 2. Cxema anexTpuyeckas npMHUMNuAnbHAas



Puc. 3. Bug neuarHoii nnarel
cBepxy

AHTeHHBIT ycUINTEb

30...850 MI'ty NK138

IITypoKoIToJIOCHBINT aHTEHHBIN
YCUIUTENb NpeIHA3HAYEH JJIsA
YCUIIEHUS TEeJIEBUBWOHHBIX CUT-
HaJIOB, KaK B METPOBOM, TakK U B
IenuMeTpoBoM auanaszoHe. OH
He HyKJaeTcs B 6aJIaHCUPOBKE U
HaCTpPOIIKe. Y CHIINTEJIb IMEET [IBa
OJIVHAKOBBIX KacKaJlla yCWJIEeHNA
(10 nB), BbITOJIHEHHBIX HA MAaJIO-
nryMAnmx rpasaucropax T1u T2
(S790T) ¢ UX BKJIFOYEHNEM I10 CXE-
Me ¢ OOIIMIM 3MUTTEPOM U HEIIAMY
ropperkiyu (R1,C3) u (R5,CH).

TexHUYECKME XapaKkTepuc-

TN yenimTens NK138

Koadpdrmment yennenns: 20 nb.

Hanpsaxenve rmranus: 9...12 B.

BxonHoi1/BEIXOOHOI MMITE-
naHc: 75 Om.

Pazmepr! nevaTHOI nytaThI:
55 % 55 mm.

OOwmwnit B aHTEHHOTO yCU-
JuTeJNd IpefcTaBJeH Ha puc. 1,
cxeMma 3JieKTpudecKas NPUHIN-
maJibHa A — Ha puc.2.

Brenmmnit Bu rieqaTHO 12 ThI
YCUMIIUTENA CBEPXY M CO CTOPOHBI
ITPOBOZHUKOB ITPUBEJIEH Ha pyC. 3
u puc. 4.

IlepeueHn 351eMEHTOB, BXOM -
upix B Habop NK138 npencrassen
B Tabmmiie 1.

Cbopka aHTeHHOTO YCUJIUTEJIS
He BbI3BaJIa HUKAKUX MpobJieMm,
ycTpoiicTBO cTabuibpHo paboTtaJo,
caMOB0O30y»KIeHNIT B TPaH3UCTOP-
HBIX KacKaJax He HabJro1aJoch.

AHTeHHBIIT yeUINTEb

50...1000 MI'yy NK147

OtHOKaCKa AHBIA IIIMPOKOIIOIIOC-
HBIl aHTEeHHBI YCUJUTEJb C PETY-
JMpyeMbIM K02(hOMIIMEHTOM yCU-
JsermdA (1o 15 1B) npeHasHayeH 1A
ycmterys 1B curaasa B yacToTHOM

Puc. 4. Bup neuarHom naarsl

€O CTOPOHBbI NPOBOAHUKOB

c2

Puc. 5. O6uimit B GHTEHHOTO
yevnurens 30...850 My NK147
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Puc. 6. Cxema anekTpmueckas NpMHUMNUANbLHANA
Ta6nmua 1. MepeueHs anemeHTOB, Bxoaawmx B Habop NK138
Hosupsa Homunan IIpumeuanue Koo
R1,R5 220 Om KPacCHBIN, KPaCHBINM, KOPUYHEBBIHI 2
R2, R6 8,2 kOm CepBIii, KPaCHBIA, KpaCHBIN 2
R3 3,3 kOm OPaHIKEBbIN, OPAHKEBBIN, KPaCHBIM 1
R4, R8 22 Om KPacHBII, KPacHBIN, YePHBIN 2
R7 1,5 kOm KOPWYHEBHI, 3€JIeHbII, KPaCHBIN 1
C1 0,0lmxd | (10n) 1
C2,C4,Cb6 220 nd (n22 nom 221) 3
C3,C5H 100 nd (101 w1 100K) 2
T S790T BO3MOKHa A 3ameHa BFW 92 2
neyaTHad rmyarTa 55 X bhmMm 1
Ta6nunua 2. MepeueHs aneMeHTOB, Bxoasawmx 8 Ha6op NK147
Ang npuema 2...20 TB kaHanos
Tozsuust Hovunan IIpumeuanue Ko
R1 12 Om KOPUYHEBBIN, KPACHBIN, Ye pPHBIH 1
R2 68 xOm roJiy0oii, CepElii, OpaHIKEBBIN 1
OpPaHYKEBBIV, OpaHYKeBhI, KOpUYHE-
R3 330 Om Bt 1
R4 470 Om YKEJITHIN, PMOJeTOBBI, KOPUYHEBbII 1
Cl1 10 nd 1
C2,C3,C5 10000 | (1n) 3
C4 0,022 Mmr® |[(22n) 1
P 10 kOm MOLCTPOEUHBIN pe3ucTop (103) 1
T BFR 91A 1
B199 nevyaTHad raTa 26 X 52 mm 1




mvanazore 50...1000 MI'y(2...65 TB
kaHaJ1). OH TaksKe He HYK/IA€TCH B
GasaHCVPOBKE M HACTPOIIKE. YCu-
JITEJIb VIMEET OIVH PETYJIIMPYEMBII
KaCKaJ| yCUJIEHNs, BbIIIOJIHEHHbIN
Ha MaJIolIyMsAIleM Tpas3ncTtope T'1
(BFR91A nym KT3198T) ¢ BRIIIOYE-
HMEM 10 CXeMme C OOIVIM BMUTTEPOM
u tenbio Kopperimu (C1,R3,C2).
Perymmposra ycunennsa ocyiect-
BJIAETCHA TNOACTPOEYHBIM Pe3VICTO-
pom P. ITpy HeobGXomMOoC TV MOYKHO
BKJIIOYATDh [I0CJIEZIOBATEJILHO JIBa
yenmrena. B yeunurese nipenyc-
MOTpeHa BO3MOYKHOCTb KPEILJIEHIA
KOaKCHaJIbHOTO Kabesda MeTaslm-
YeCKMMM 323KV IMaMIL

TexHUYeCcKMe XapaKkTepucC-

Tuku yenaurens NK147

Roadpdrmment yeunerns: 5 nb.

Hammpssxkenue mranns: 6...18 B.

BxopaHoi1/BBIXOOHOM MMIIE-
naxc: 75 Owm.

Paszmeph! neyaTHON NJIaTHI:
26 X 52 MMm.

OO0Lit BV @aHTEHHOTO YCYLIIV-
TeJIA TI0Ka3aH Ha puc. b, a cxeMma
3JIEKTPYYECKad ITPUHIMIIVAJIBHA A
Ha puc.6

Puc. 7. Bug neyarHoi nnartsl
cBepxy

e oo

Puc. 8. Bua neuarHo# nnarsl
€O CTOPOHBI NPOBOAHUKOB

Ta6nmua 3. NMepeueHs anemeHToB, Bxoaawmx 8 Habop NK147

Ana npuema 21...65 TB kaHanos

Hozumus Homusag IIpumeuanne Koa.
C3 3,9 nd 1
CH 27 ud 1
R3 47 Om FKEJIThIN, (DMOJIETOBLIN, YePHBI 1

Brenamit By riedya THO 1A ThI
YCWJIINTEJIS CBEPXY Y CO CTOPOHBI
MMPOBOJIHMKOB IIPVBEJIEH Ha puc. 7
u puc. 8.

Ilepeuens 3yIeMEHTOB, BXOA-
umx B Haboper NK147 nna opu-
ema 2..20 n 21..65 TB-ranasoB
npenacTaBieH B tTabiunax 2 u 3
COOTBETCTBEHHO.

COopka aHTEHHOTO yCUINTENIA
TaKJKe He BbI3BaJIa HUKAKVX TPy /-
Hocrelt. Habmopanacs BeICOKas
cTabUIBLHOCTS B ero pabote. Ocobo

OTMETUM yIOOCTBO PeryIvpoBKU
YCUJIEHUS ¥ HaJyuye 3a’KUMOB
JJIs1 KpPeIvieHusT KOaKCHUaJIbHOTO
Kabess.

JIurepatypa

1. B.A. Yyaxos. «/lexodep
NM2905 MACTEP KUT», JKyp-
Haa « Pemonm anexmporuotl
mexnurxu» Nel, 2005 e.

2. H.A. Peywxun. «Cucmemut
meneeusuoHHozo npuemar. M. « Pa-
Ouo u cessvr. 1992 ., 168 c., ua.
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3APYBEXXHbLIE BUNONSAPHbLIE

TPAH3UCTOPbLI —

NMAPAMETPbLI, NOABOP AHAJIOIOB

IOpuii MeTponasnoBckuii
r. Taranpor

Bbixop 13 cTpost TPAH3NCTOPOB B 6bITOBOM annaparype — ABneHue
Hepeakoe, NO3TOMY KOHKPETHbIH NoAGOop aHANOroB Ast 3aaMeHbl Bbi-
LUEALLMX U3 CTPOS AePULUTHBIX UNK AOPOrUX TPAH3UCTOPOB UMeeT
HEManoBa)XHOe 3Ha4YeHUe Ais obecneyeHns HaOAEXXHOW paboTbl oT-
PeMOHTUpPOBaHHOK annaparypbl. Ho KonuM4yecreo TUNOB TPAH3UCTO-
POB ¢ 6AU3KMMM NAPAMETPAMM OYEHb BENIMKO, CYLLLECTRYIOT FPYIbI
TPAH3NCTOPOR C PA3NNYHBIMU 0603HAUEHNAMMU, HO C ORMHAKOBBLIMY
3NEKTPUYECKUMU NAPAMETPAMMU, TUTIGMMU KOPITYCOB U LLOKOJIEBKAMM.
3710 HepeAKO BbI3bIBAET TPYRHOCTU NpU noa6ope aHanoros. B cra-
The ABTOP NPMBOAUT 60MIbLLIOE YHUCINIO TUMNOB ANOHCKUX GUNONAPHBIX
TPAH3UCTOPOB ANs NOAG60Pa AHANOroB B 6N1I0KAX CTPOYHOM U Kaf-
PORBO# PA3BEPTOK TENEBM30POB U MOHUTOPOR, UMITYNbCHbIX 6noKax
MUTAHUA CAMOW PA3NUYHOM GbLITOBOM annAapaTypbl.

B coBpemeHHO0i1 GBITOBOI TeX-
HUKEe TIPUMEPSAT IINPOYaiIIyo
HOMEHKJIATYPY ITOJYITPOBOIHIIKO~
BBIX IIpMOOPOB CaMbIX pa3JIMiHbIX
BUIOB. BunondapHble TPpaH3MUCTO-
PBI B 3TOM OTHOIIIEHUM YBEPEHHO
nomuHUpyior. HecmoTpsa Ha ToO,
YTQ OHU B OTPOMHBIX KOJIMUECTBaX
BBIITYCKAIOTCS DJIEKTPOHHON IPo-
MBIIIJIEHHOCTBIO IECATKOB CTPAH,
B TOM umcye u Poccun, yenbHbIM
BeC AMOHCKUX Pa3paboToK U X UC-
MOJIb30Ba HUA B OBITOBO TEXHUKE
ocTaeTcsa BeCbMa 3HAYUTEJIBHOIL
ITo kpaiiHeil Mepe, 3TO Kacaercs
MIpMMEeHeHI TPaH3MCTOPOR B ObI-
TOBOI1 almnapaType, IpoJaBaeMoit
B Poccun. B EBpone u Amepuke
CUTYAI[MA BO3MOYKHO MHASL.

Cnenyer nmMerhb B BUIY, 4TO
ATIOHCKYIO MapKUPOBKY U COOT-
BETCTBEHHO XapPaKTEePUCTUKN
UMEIOT TPaH3MCTOPHI, BHITYCKA-
eMble PasJANYHbBIMU PUpPMaMU
apyrux crpaH. Hanpumep, o-
HOKOpeMCcKUI NoJNyHIpoBOgH-
koselii KoullepH KEC (KOREA
ELECTRONICS) Beimyckaer
tpanaucrtopel KTA.., KTC.. co-
OTBETCTBYIOIINE I10 ITapaMeTpaM
arnoHCKuM 25A..., 25C..., ipu 3TOM
COKpallleHHas MapKUPOBKa Ha
KOPITyCax y HUX COBIIAJIaeT.

3a pybesKoM CYIIeCTBYIOT Pa3-
JMYHBIE CUCTEMbl 0003HAYEHU
[IOJIYIIPOBOHMKOBEIX IPUGOPOB.

Haubonee pacnpocrpaHeHHOHR
ABJIAETCA cucTeMa 0003HaUYeHU
JEDEC, npuHsaTaa obbe MHEH-
HBIM TE€XHMYECKMM COBETOM II0
3JIeKTPOHHBIM ITpubopam CIITA. B
Eeporne kpome JEDEC mmmpoko mc-
MOJIL3YETCS CUCTEMA, II0 KOTOPOMH
0003HaYeHNA TOTYTIPOBOIHMKOBBIX
puGOPOB IPMCBaNBAIOTCA OPra -
saumell Association International
Pro Electron. Bomb1mmHCTBO AIOHC-
KIX TPaH3UCTOPOB COOTBETCTBYIOT
cucteMme 0603HAUYeHMI IO CTaH-
napty JIS-C-7012, npurATOMY
accoumanmeit EIAJ — Electronic
Industries Association of Japan.
Kpome BHILIIEYKa3aHHBIX CUCTEM
CTAaHAAPTHBIX 0003HaUYeHUH, 13-
TOTOBUTENN IOJIYIIPOBOIHUKOBBIX
npubGOpOB LIMPOKO UCHOIb3YIOT
BHYTpPEHHMIE (BEYTPU(PUPMEHHEIE)
0603Ha YeHN .

B uwmcno OCHOBHBIX NHO-
NYNPOBOAHUMKOBBIX KOp-
nopauuit InoHMM BXOOAT:
ORIZON DENKI, SANKEN
DENKI, SANYO DENKI,
SHINDENGEN, FUGI DENKI,
MATSUSHITA, MITSUBISHI
DENKI, TOSHIBA, NEC DENK],
HITACHI, FUJITSU, FUJI
DENKI, ROHM. IIpencraBien-
Hasf 3TuMu pupmMaMu MHGpOpMa-
M 10 OUITOJIAPHBIM TPAaH3UCTO-
paM Boria B cripaBouHMK « THE
JAPANESE TRANSISTOR

DATA MANUAL», usgaHHbIil B
Cunrarnype uznarenscrsoM TECH
PUBLICATIONS PTE LTD.

B cootsetcTBMM CO cTaHmap-
toMm JI5-C-7012 GunonsapHbIe
TPaH3UCTOPbI UMEKT BYKBEHHO-
1 POBYI0 MapPKUPOBKY, LINQPHI
1 OYKBBl pas3bMUTHl Ha 4YeThIpe
rpynmnbl. Tpex3HadyHoe 0003Ha-
YeHMe TPaH3UCTOPOB B rpymre 1
COOTBETCTBYET:!

2SA — cTpyKTypa p-n-p, BbI-
COKOYaCTOTHBIH;

2SB — cTpyKTypa p-n-p, HU3-
KO4YaCTOTHBIII,

2SC — cTpyKTypa n-p-n, BbI-
COKO0YaCTOTHBII;

28D — cTpyKTypa n-p-n, HU3-
KO4YaCTOTHBIIL.

I'pynna 2 obosBayaeT peruc-
TpaunoHHslii Homep EIAJ (ot 11
o 9999).

ByKBBI rpynIibl 3 COOTBETCTBY -
0T MOIMPUKAINAM (YKa3bIBAIOT
TUII Kopriyca, KoaduimueHT
ryma 1 ap.).

Byxksa B rpynne 4 ob6o3HavaeT
0bJsacTh NpUMeHEeHUA:

G — 18 cpe/iCTB CBA3Y,

D — nns uspenuii, npumense-
MbIX KOoprioparmeit N77;

N — nnsa uspenuii, npuMeHse-
MbIX Kopriopaumeit MHE.

Ocob0o crnegyeT OTMETUTDb, YTO
CyLecTByeT GOJIbIIIoe YICII0 TPaH-
31CTOPOB, 0003HAYEHNA KOTOPBIX
HEe COOTBETCTBYIOT BHIIIENpU-
BEIEHHBIM 1 YCTaHABIUBAKTCH
caMMMM Ipou3BoAUTEeNAMHU. B
OCHOBHOM 3TO OTHOCUTCA K TpaH-
3UCTOPaM CO BCTPOEHHBIMU pe-
3UCTOpaMH, IMONAMM, B KOPIIYCax
JLJIsl MOHTaKa Ha ITOBEPXHOCTD,
CBY, TpaH3MCTOPHBIM COOpKaM
M JPYIUM CIIelyaiM3MpOBaHHBIM
tunam. Hanpumep, dpupma NEC
IUTS N-p-N TPaH3UCTOPOB C BCTPO-
€HHBIMI PEe3UCTOPAMM UCIOIb-
syeT obozHauenusa AA, AB, AC,
BA, BB, CE, FA, FB; nna p-n-p
cTpykTryp — AN, AP, AQ, AR, BN,
BP, FN, FD. Takne TpaH3MCTOpPEI
dpupmbr RHOM numeror ob6o3Ha-
yenua DTA, DTB, DTC, DTD.
TpauauctopHble cOOpPKM PUPMEBI
MATSUSHITA - PU, UN, XN;
¢dpupmel TOSHIBA —~ RN, HNu .
I. B mocnenHee BpeMst MOABUIIOCH
BOJIbIIIOE YMCJIO TPAH3UCTOPOR C
COBEPIIIEHHO HOBBIMI 0003HaYEH N -
SAMIM M MaPKIPOBKaMH, pas3obpaTh-



cd B HUMX MHOrJa IIpefCcTaBJsaeT
OosbIiryio pobJyeMy Ipyu OpoBe-
JIeHNM peMOHTHO-IMarHoCTHuYec-
knx pabot. g naeHTU(UKA NN
SMD-KOMITIOHEHTOB B MUHMATIOP-
HBIX KOPITycaX OOJIBIITYIO TTOMOIIb
MOJKEeT OoKas3aThb MHpopMannud,
onyOJIMKOBaHHaA B KypHaie POT
(raumHaga ¢ Ne 2 3a 2003 r.).

IIpu pabore ¢ TpaHsMucTopamMu
cjeyeT UMeThb B BUAY, YTO UX
0003HAYEHNSA B TEXHNYECKOI TOKY~
MEeHTAIM! ¥ Ha IPUHIMITNAJIBHBIX
cxXeMax OYeHb YaCTO OTJINYAI0TCA OT
MapKMPOBOK Ha Kopriycax. Kak mpa-
BWJIO, B MaPKMPOBKAX OTCYTCTBYIOT
IlepBble [1Ba, TpM 3HaKa, 25C1740 —
C1740; 2SC3398, KTC3398 — 3398;
DTC143 - Cl143 uT. 1.

T'pynnb kopnycoB, 3aperncrpm-
poBaHHble B EIAJ 11 JEDEC, umeet
KOHCTPYKUMHU KOPITYCOB U 1I0KO-
JeBKM (Shape), MpUHATbIE MHOTH-
MM SITOHCKMMM NTPOU3BOANTEJIA-
mu (COMMON CONNECTION
DEAGRAM). Kpome Toro, mou-
T BCe OHM MCIOJL3YIOT U cobc-
TBeHHBle cUCTeMbl 0003Hade-
HMiT TunoB Kopnycos: SANKEN
CONNECTION DIAGRAM,
TOSHIBA CONNECTION
DIAGRAM u . o

JlocTaTOYHO IMPOKO B pas3iany-
HBIX BMJIax OBITOBOII altapaTyphl
MUCIIOJb3YITCA TPaH3UCTOPH! U
He ATOHCKOTO MPOUCXOKICHN,
n3 HanboJlee U3BECTHBIX (PUPM
BLITYCKAKIMX TPaH3UCTOPHI
MOHO Bhigenuts: PHILIPS,
INTERNATIONAL RECTIFIER,
ST MICROELECTRONICS, ON
SEMICONDUCTOR (oTpenenne
pupmer MOTOROLA), SIEMENS,
FAIRCHILDSEMICONDUCTOR
U pAx OPYTUX.

Berxon 113 cTpos TpaH3UCTOPOB
B OBITOBOIT animapaType — ABJIeHNE
HepelKoe, [I03TOMY KOHKDETHBIN
roA00p aHAJIOTOB JJIsi 3aMEHBI BBI-
LIEAINNX U3 CTPoA AeUIMTHBIX
MM JOPOTMX TPaH3MCTOPOB MMe-
eT HeMaJIOBasKHOe 3HadeHMe NJIdA
obecrieyeHns HageKHOM paboTh
OTPEeMOHTMPOBAHHOM aNlIapaTyphL.
BHacros1ee BpeMsa HeT HelocTaT-
Ka B CIIpaBOYHOI MH(MOpMalIUn
Kak Ha 6yMa’KHBIX, TaK M Ha BJIeK-
TPOHHBIX HOCUTEJAX, B TOM YuCye
B InTepHerte. [IpaBna nosBunack
Ipyrad npobJsieMa, KOJIUYeCTBO
TUIIOB TPaH3MCTOPOB C OJIMBKUMM

rapamMeTrpaMy HaCcTOJBKO BEJINKO,
YTO HePeJKO BLIBbIBAET TPYAHOCTHU
ripu noadope aHanoros. C 60O
ZoJielt BepOATHOCTY MOMKHO IIpesi-
MIOJIO}KUTD, YTO AelCTBUTEJILHOE
Y1CJI0 TUIIOB TPEH3MCTOPOB C pas-
JMYHBIMM IapaMeTpaMy 3Hauu-
TEeJILHO MeHbIIIe, YeM B «TOJICTBIX»
CIIPaBOYHMKAX, TO €CTh Cyllec-
TBYIOT TPYMIbl TPaH3UCTOPOB C
pasInYHBIMYM 0003HAUEHUAMHA, HO
C OIMHAKOBBIMU DJIIEKTPUYECKUMU
napamMeTpaMy, TUIIAMU KOPITYCOB
i LIOKOJIEBKaMM.

IIpnobpectn Hanbosee pac-
MIpOCTpaHeHHble TPAaH3UCTOPH! B
KPYIHBIX TOPO/IaX B Hallle BpeMs He
MpecTaBaAeT BOMbIIONH TPobIeMbL
OpnHaKo YacTo BBIXOAAT U3 CTPOSI U
OTCYTCTBYIOLIME, O4eHL JOporie 1
TPaH3UCTOPH!, H2 KOTOPBIE HET J0-
CTYITHBIX CIIPaBOYHBIX NAHHBIX. JIJ1a
MIOCJIEJHETO CJIy4Yasd MMEIOT MeCTo
CUTyaluu, KOrJa Iocje AJINTeNb-
HBIX [TOVICKOB «0c000 Ae(pUIINTHBIX»
HK3EMIJIAPOB B pe3yJIbTaTe OKA3bI-
BaeTcs, YTO 3aMEeHUTh MX MOMKHO
«KoreeyHbIMM» KT315!

XO0opOoI10 N3BECTHO, YTO OCHOB-
HBble TTPUYMHBI 0TKA30B MOJYIIPO-
BOJIHMKOBBIX TPUOOPOB CBA32HBI
C Meperpy3KaMM IO MOLIHOCTH
paccesHNA, TOKY MJIM HaOpsKe-
HIAM, BEI3BaHHBIMY, B TOM 4MCJe
1 (pOpC-MaKOPHBIMM 00CTOATE b~
CcTBaMM, HAIpUMeEp, IPU Monaaa-
HMM BoZbI B paboraulyo anma-
paTypy. CaMyio 60JBIIYIO TP YIITY
PMCKa COCTaBJIAIT TPaH3VUCTOPHI,
paboramile B BBIXOJAHBIX Kac-
Kajax CTPO4YHOI M KaJpoBol
pas3BepTOK TeJIeBU30pPOB UM UM~
MYJBCHBIX MCTOYHMKAX TTMTAHNUA
caMoll pa3JIM4dHOI annapaTryphbl.
L7151 KOHKRpeTHOro Tobopa aHaJo-
rOB JJaJIEKO He BCerpa I0CTaTOYHO
TOJBKO OCHOBHBIX IIapPaMeTpoB,
MIPUBOJMMBIX B Pa3JIMYHBIX ITOITY-
JISTPHBIX CIIPaBOYHUKAX.

B rabauue 1 npuBegeHo, Mo
MHEHMIO aBTOpa, JOCTAaTOUYHOe
YMCJI0 TUIIOB AMOHCKMUX OUmosasap-
HBIX TPAH3UCTOPOB IJIA roxdopa
aHAaJIOTOB B OJIOKaX CTPOYHOI U
KaJpoBOll pa3BePTOK TeJeBU30-
POB ¥ MOHMUTOPOB, UMMYJIbCHBIX
OsoKaxX ONMTAaHMA caMoll pas-
JMYHOM OBITOBOJ annapaTyphl.
B Tabanny BRIOYEHBI TOJBKO
IMMPOKOJOCTYIIHbIE (He Jopo-
rMe M MMelolllyecsa B IIpoJake

Ha paJAMOpBIHKAaX ) MarasmHax
3JIEKTPOHHBIX KOMIIOHEHTOB), TI0-
3TOMY HOMEHKJIATypa, KOHEeUHO,
COCTAaBJIsIET TOJIBKO MAJIYIO HaACTh,
BBIITYCKaE€MBIX ATTOHCKUMM (PUP-
MaMM TPaH3UCTOPOB.

B psine MOLITHBIX TPaH3MCTOPOB
BCTPOEHEI IOMOJHUTEIBHBIE dJle-
MEHTB!, 33 LIIMTHBIE JUOIBI MEXKITY
KOJJEKTOPOM M 3MUTTEPOM M
pe3uCTOPHI, BKJIIOUEHHBIE B I[E€ITh
H6aza-smutTep. VIH(popmaua o
3HAUEHNAX COMPOTUBJIEHMIT 3TUX
pes3ucTOpOoB BasKHa pu noadope
aHaJIOTOB JIJIs1 3aMeHBL. B Tabmu-
11e 2 nmpuBe/ieHbI TaKle JaHHLIe
IJIA HEKOTOPBIX TUIIOB TPaH3UC-
TOPOB, IOJIYYeHHbIE [Ty TeM Herloc-
pEeLCTBEHHOrO N3MepeHNs.

Paccmorpum HekoTophle 06-
LIIMi€ TIOAXOABI K PEMOHTY ObITOBOM
anmnapaTyphbl, CBA3AHHLIE C 3aMe-
HOI OMMTOJIAPHBIX TPaH3MCTOPOB.
CremneHb CJIOXKHOCTHM PEMOHTA
MOXKHO YCJIOBHO KJIaCCUPUIMPO-
BaTh CJIEAYIOLMM 00pa30M.

1. IIpocToit, korjaa Ha Kopiyce
HeJCIpaBHOI'Q TPAH3UCTOPa UMe-
eTcst YeTKaA MapKUPOBKa, OJHO-
3HaYHO OIIpeJIeJIAINasa ero T!II,
IIPY HTOM TPAH3UCTOP He JOPOT 1
BCerza MMeeTcd B ITPoJaske.

2. CpeniHell CJIOKHOCTH, KOTAA
TUM TPAaH3UCTOPa U3BECTEH, HO OH
OYeHb JOPOoT UM fepUINTEH, TIPA
3TOM 0 HeM MMeeTCs NOoCTyIHasd
TeXHMUYecKasa MHpopMaImsa.

3. C10KHBIi, KOrJia HeBO3MOKHO
YBEPEeHHO OIpefeUTh THUIl TpaH-
3MCTOpa MM OTCYTCTBYIOT CIIpa-
BOYHBIE IAHHBIE 0 HeM, MM ITpubop
TPYAHOZOCTYyIIeH (TpedyeTca HaM-
BU/IyaJIbHBIM 3aKa3 3a rpaHNIel],
CHSAT C TTPOM3BOLCTBA, HET CBeIeHNIT
0 MIPOM3BOAUTEJIE U T. IL.).

OmnncaHne NPOCTHIX CIydYaeB
pPeMoOHTa BpPsiJ AU MHTEPECHO
4MTaTeNAM, ITOCKOJBLKY Ha pa-
AVIOPBIHKAaX 1 B Mara3dmHax JJIeK-~
TPOHHBIX KOMITOHEHTOB [TOCTOSIHHO
nMmenTca Haubosee XoJ0BHIE
TUILI TPAH3UCTOPOB. A BOT CIy-
yay CJIOKHOTO peMOHTa M 0T4ac-
TU CpelHelM CJ0KHOCTU BIIOJIHE
3aCHYKUBAKT ONMCAHUSA, TAK
KaK OTCYTCTBMe HYKHBIX TPaH-
3MCTOPOB MAM MHPOPMaILMUU 110
UX TPUMEeHEeHMIO HePeIKO HaI0JIro
3a/lepIKMBal0T peMOHT HamnboJsee
PeIKMX M JOPOTMX BIUAOB OBITOBOI
annapaTypbL



Tabnmua 1.

Tunbl ANOHCKMX 6MNONSIPHBIX TPOH3UCTOPOB

IpenennbHble NapaMeTpsl HpH Al b
I§3H3“c° npog::;:]);[z;enb * = 25°C; *t =925°C Kb o6p rr}a(, ME 219min K9 wac max, BRI Ropnyc

[TRBU,‘B UK3,B iﬁ,A PK, Br (Ilpl/l LKL’ B) (hnc)max) (le/[ IR’ A) (tBblK u)’ MEC
2SA1186 |SANKEN 150 150 10 100! 100 (150) 30 2(5) 0,25 (1) MT100
2SA1413 |NEC 600 600 1 10* 10 (600) 30 (120) 0,5 (0,3) 0,54) SC-64
2SA1626 |[NEC 400 400 2 1 10 (400) 40 (120) 0,5 (0,5) 0,5(2,7) SP-8
2SA1627 [NEC 600 600 1 1 10 (600) 30 (120) 0,5 (0,3) 0,5(5,5) SP-8
2SC1942 |INEC 1500 800 3 50 10 (600) - 5(2,5) - TO-3
2SC2023 |[SANKEN 300 300 2 40* 1000 (300) 30 1(0,5) - MT25
2SC2555 [TOSHIBA 500 400 8 80* 100 (400) 15 1(5) (3,5) SC-65
2SC2625 [FUJI DENKI 400 300 15 80* 1000 (450) 10 1,2 (4) 1(3) SC-65
23C2810 |[SANKEN 500 400 7 50F 100 (500) 10 0,5 (3) (3,2) MT25
23C2898 HITACHI 500 400 8 50* 50 (400) 15 1(4) 0,8(2,8) [TO-220AB
2SC2979 HITACHI 900 800 3 40* 100 (750) 15 1(0,75) 1(4) TO-220AB
2SC3026 HITACHI 1700 800 95 50~ - - 2 (5) (4,5) TO-3
2SC3030 [FUJI DENKI 900 800 7 80~ 1000 (900) 8 2(3) 0,5(3,3) SC-65
2SC3040 [SANYO 500 400 8 [2,5(80%) 10 (400) 15 (50) 1(4) 1(3,5) TO-3PB
2SC3148 [TOSHIBA 900 800 3 40~ 100 (800) 10 0,6 (0,8) (5) TO-220AB
2SC3152 [SANYO 900 800 3 80* 10 (800) 10 (40) 2(1,5) 1(3,7) TO-3PB
2SC3153 |[SANYO 900 800 6 100™ 10 (800) 10 (40) 2(3) 1(3,7) TQ-3PB
28C3277 |[SANYO 500 400 10 90" 10 (400) 15 (50) 16) 1(3,5) TO-3PB
2SC3306 |TOSHIBA 500 400 10 100~ 100 (400) 10 1,5 (5) (3,5) SC-65
2SC3309 |[TOSHIBA 500 400 2 2(20) 100 (400) 20 KD (3,5) 2-10L1A
2SC3310 |[TOSHIBA 500 400 5 2309 100 (400) 12 1(5) (3,5) 2-10L1A
2SC3447 |[SANYO 800 500 5 50" 10 (500) 15 (50) 1(3) 0,5 (3,3) [TO-220AB
2SC3451 |[SANYO 800 500 15 100* 10 (500) 15 (50) 1(6) 0,5(3,3) TO-3PB
2SC3456 [SANYO 1100 800 1,5 40* 10 (800) 10 (40) 2 (0,75) 0,5 (3,3) [TO-220AB
23C3460 [SANYO 1100 800 6 100* 10 (800) 10(40) 2(3) 0,5 (3,3) TO-3PB
2SC3461 |SANYO 1100 800 8 140* 10 (800) 10(40) 2(4) 0,5(3,3) TO-3PB
2SC3466 |SANYO 1200 650 8 120* 100 (650) 10 3(4) 1(4,7) TO-3PB
2SC3486 |SANYO 1500 800 6 120* 10 (800) 8 5(5) (3,3) TO-3PB
2SC3506 MATSUSHITA | 1000 800 3 [3(70% 50 (1000) 6 1,5 (2) 1(3) TOP-3F
2SC3527 |MATSUSHITA 500 400 15 100 100 (500) 15 1(7) 1(3,5) TOP-3F
2SC3535 |[NEC 1000 800 6 100~ 100(800) 10(30) 1(3) 1(3,5) MP-80
2SC3549 |[FUJIDENKI 900 800 3 40* 1000 (900) 10 KD 1(4,8) [TO-220AB
2SC3552 [SANYO 1100 800 12 150 10 (800) 10 (40) 2(6) 0,5 (3,3) TO-3PB
2SC3559 [TOSHIBA 900 800 3 12(309) 100 (800) 10 0,6 (0,8) (5) 2-10L1A
23C3688 |SANYO 1500 800 10 150¢ - 8 5(8) (3,6) TO-3PB
2SC3752 [SANYO 1100 800 3 30" 10 (800) 10 (40) 2(1,5) 0,5 (3,3) {TO-220ML
2SC3795 MATSUSHITA 800 500 5 12(40%) 100 (800) 15 1(3) 1(4) TOP-3F
23C3833 [SANKEN 500 400 12 100* 100(500) 10 0,5(7) 1(3,5) MT100
2SC3866 |[FUJI DENKI 900 800 3 40~ 1000(900) 10 KD 1(4,8) SC-67
2SC3883 |HITACHI 1500 - 5 50™ 500(1200) - 2(5) - SC-65
23C3909 |[SANKEN 900 800 5 100* 100(800) 10 1(1,5) 1(4,5) MT-100
2SC3927 [SANKEN 900 550 10 120* 100(800) 10 0,5 (5) 1(5,5) MT-100
2SC3979 MATSUSHITA 900 800 3 2(40%) 50(900) 8 1,5(0,8) 0,7 (2,8) |TO-220FB
2SC3996 [SANYO 1500 800 15 180™ 10(800) 8(30) 5(12) (3,2) TO-3PBL
2SC3997 |[SANYO 1500 800 20 250* 10 (800) 8 (30) 5 (16) (3,2) TO-3PBL
23C4111 |MATSUSHITA | 1500 700 10 13,5(150) 10 (750) 3(8) 5(7) 0,5(2,8) TOP-3L
2SC4242 |[FUJI DENKI 450 400 7 40* 100 (450) 10 0,8 (4) 1(3) TO-220AB|
2SC4538 [FUJI DENKI 900 800 5 80* 1000 (900) 10 1(2) 1(4,8) TO-3PF
2SD1402 |[SANYO 1500 800 5 120* 10 (800) 8 5(4) - TO-3PB
2SD1403 [SANYO 1500 800 6 120* 10 (800) 8 5 (b) - TO-3PB
2SD1428 |TOSHIBA 1500 600 6 80* 10 (500) 8 5 (5) - 2-16D3A
2SD1545 |[TOSHIBA 1500 600 5 50* 10 (500) 8 5(4) - 2-16E3A
2SD1554 |[TOSHIBA 1500 600 3,5 40* 10 (500) 8 8 (3) - 2-16E3A
2SD155656 |[TOSHIBA 1500 600 5 50~ 10 (500) 8 5 (4) - 2-16E3A
2SD16561 [SANYO 1500 800 5 60* 10 (800) 8 5(4) - TO-3PML
2S5D1877 |[SANYO 1500 800 4 50* 10 (800) 8 5(2,5) - TO-3PML
2SD1878 |[SANYO 1500 800 5 60* 10 (800) 8 54) - TO-3PML
2SD1887 [SANYO 1500 800 10 70* 10 (800) 8 5(8) - TO-3PML

* MOILHOCTB, paccenBaeMas TPAH3UCTOPOM IIPU HAJIMYUY TETLIO0TBOAA
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Puc. 1. LlokoneBxka TpaH3UCTOPOB

CrneayeTr oTMeTHTB, YTO IIO
MHOTMM ITPUYMHAM 10400p IT0AX0-
OANMX OTeYeCTBEHHBIX aHAJIOTOB
MOLIHBIX UMITYJILCHBIX TPaH3MCTO-
OB 17151 32 MEHBI HeMCIIPA BHBIX VM-
HOPTHBIX cHeJlaTh He TaK IIPOCTO.
He B mocsienH010 o4epeib 3T0 CBA~
3aHO C OTCYTCTBUEM [OAXOISAIINK
10 IapaMeTpaM 0Te4YeCTBEHHBIX
TPAH3UCTOPOB B MJIACTUKOBBLIX U
MaJiora0apuTHBIX Kopirycax. Kak
UCKJIUYEHNe MOYKHO Ha3BaTh
TPaH3UCTOPHI B METAJLINYECKNUX
Koprycax tumna TO-3, umeroume
OTeuyecTBeHHbIe aHaJsoru. Hanpu-
Mep, yKa3aHHbIe B Tabanie 1 npn-
Hoper 28C1942, 2SC3026 M0KHO
3ameHnTb Ha KT838A, nmeronnii
maske Jydinme nmapaMmerpsl [Ipnu
3TOM MX pas3Mepbl U IIOKOJEBKA
TIOJIHOCTBIO COBIIA JAI0T.

Hecmorps Ha Gosbitioe pazHo-
obpasue TUNOB KOPITYCOB MOII[-
HBIX MIMITY JIbCHBIX TPaH3MCTOPOE,
MHOTME M3 HUX MMEIOT OIn3Kue
rabapuTHBIE U IPUCOEINHUTEb-
HBbIE pa3Mephl, 4To Ipu cobiroge-
HUU OnpefieJIEHHBIX TpeboBaHMIA
II03BOJIIeT KOPPEKTHO UX 3aMe-

HATH. Ha pucyHke 1 moka3aHbl
IJOKOJIEBKM HEKOTOPBIX TPaH3UC-
TOPOB, IIepe4YnCJIeHHbIX B Tabim-
1e 1. PazyinyHbIe TUIIBI KOPITYCOB,
OMMBKNX M0 MPUCOETNHUTENb-
HBIM pasMepaM, CrpyIIIMPOBaHbI
¥ NIOKa3aHbl OAHUM PUCYHKOM.
B nelictBUTeIBHOCTHY KaiKIbII
KOpILyC MMeeT MHAMBNUIYaJbHbIE
ocoberHOCTN. OfHaKO AJ1A BBIGOpa
aHaJIOTOB 3TO He MMeeT H0JBIIIOro
3HaveHNs1. BaKHO TOJIBKO YYUTHI-
BaTh, U30JIMPOBAH JIX TPAH3UCTOP

IIOJHOCTBIO, MMeeT JINM M30JIHA-

IIMOHHYIO BTYJIKY B KpEIlJIEHUU
MIU KOJJIeKTOp TpaH3MCcTOopa
JIeKTPUYECKHM COelIMHAEeT C Tell-
JOOTBOAAIIEN IJIaCTUHO KOp-
nyca (TUIIBI KOPIIYCOB JaHBI IO
BBIIIIEHA3BAHHOMY CIIPaBOYHUKRY
CUHTAITyPCKOTO U312 TeJIbCTRA ).
O0OpaTM BHMMaHMe Ha HEKOTO-
pble XapaKTepHble CIydan 3aMeHbl
TPaH3UCTOPOB € Pa3JIMYHBIMU KOp-
nycamu. Hanpumep, HencripaBHbIi
IpMOOp BBITIOJIHEH B M30JIMPOBaH-
HOM KOpIIyCe, aHaJIOT He M30JM-
pPOBaH, HO UMeeT ILJIaCTUKOBYIO
BTYJIKY B KperuieHmn. B atoMm caydae

Tabnuua 2. Undopmaumsa o 3HaUEHUsIX CONPOTHBIIEHMA Pe3nCcTOpPoB ANs

HeKOTOPbIX TUNOB TPAOH3MUCTOPOB

Tpansucrop BcTpoeHHbIit pesucTop conporusiaeHuem, Om
2SD1428 36
2SD1554 36
2SD1555 39
2SD1651 51
2SD1877 43
2SD1878 43
2SD2331 47
2SD2333 24
2SD5072 27
BU2508DF 24

IOCTATOYHO YCTaHOBUTD CJIOAAHYIO
1 PTOPOTIIIACTOBYIO ITPOKJIANIKY
TI0/1 KOpITyC TpaHaucropa. Jorosu-
HUTeJbHAaA M30JALMA BUHTa KpeTl-
JNeHns Tpebyercd 1A aHaJoroB 6e3
MBOAMPYIONEN BTYJIKN. B ciyuae,
KOTZIa HEVCIIpaBHBI TPAaH3MCTOD B
HEeM30JIIPOBAHHOM KOpIIyce 3aMe-
HSIOT Ha «ILJ1aCTMACCOBBI», HEO6-
XOAMMO OLIEHUTh 3(P(PEeKTUBHOCTD
TEIJIOOTBOAA, TaK KaK TeMIlepa-
Typa KpHucTajia M30JMpPOBaHHBIX
TPaH3UCTOPOB IIPY OJMHAKOBBIX
yesoBuax GyaeT Bhlllle, 4eM Y UX
«MEeTaJUIMYECKNX » aHaJIoroB. JIpy-
rVie HIO2HCHI, BOBHMKAIOLIME 1P
3aMeHe, TaKMe KakK MaJjad OJMHa
BBIBOJIOB 1 T. IL,, 1PV ITPOBEICHNN pe-
MOHTa MAaJIO CyHIeCTBeHHBI 1 JIETKO
npeonosMbl. OCHOBHa A 3aJa4a BCe
sKe — BBIOOp aHAJIOTOB C Hy KHBIMM
3JIEKTPUYECKMMM I1apaMeTpaMI.
CTonTb OTMETUTE, UTO, HECMOTPA Ha
60JIbII10e YMCIIO BBITYyCKaeMbIX TH-
TI0B TPaH3MUCTOPOB, AHAJIOIOB, ¥ KO-
TOPBIX OJAM3KYM BCe MM OOJIBIIIMHC-
TBO NapaMeTpoB, BCTPEeUaloTCcsa He
TaK ysK MHOro. [ loaToMmy HeobXommMo
ornpeneJsith, KaKkye 13 HUX JIMEIOT
IlepBOCTEIleHHOE 3HaUeHNe, a KaKye
1717 KOHKPETHBIX CXeM BooO1IIe yan-
TBIBaTh He 00A3arenbHo. Caenath
TaKye BBIBOJBI MOYKHO, TOJIBKO MMest
JIOCTATOYHO YeTKOE [IPEeICTaBJICHNE
0 KOHKPETHBIX YCJIOBUSAX M CXEMAX,
B KOTOPBIX JOJKEH paboraTk 3ame-
HAEMBII TPaH3UCTOP.

PaccMoTpyM HEKOTOphIE CUTYa-
LM, BCTPEYaIoLecs B PEMOHTHOI
MIpakTHKe, B TIEPBYI0 oUepensb Ka-
carolecs 3aMeHBl TPaH3UCTOPOB
[LJIf1 BBIXOIHBIX KaCKaI0B VIMITY JIb-
CHBIX GJIOKOB IIMTAaHWUs1 Pa3JIMIHON
anmnapaTtypsl B nMmnynbcHBIX 6510~
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Puc. 2. Cxema gnsi uamepeHuns 6bIcTPOAENCTBUSA TPAH3UCTOPOB U GOPMbI BXOAHLIX U BLIXOAHbIX UMNY IbCOB

KaX IIMTaHMsi BUIEOMAarHUTO(POHOB
pas3sauuyHbIX (pupM (Hampumep,
ARAI-VS-G205,405,411,415,417,
418, 511) ncronp3yeTcd TpaH3UC-
Top 25C4304 cpupmer SANKEN,
BBITIOJIHEHHBIN B M30JIMPOBAHHOM
kopnyce FM20 no xkraccudpura-
unm SANKEN (cooTrBercTByeT
TO-220F). K napamerpam, Ha KOTO-
phle caenyeT o0paTUTh BHUMAaHNME
r1py oabope aHaJIOrOB, OTHOCATCH:
Uma,maxcc_ =800 B’Ik.MaKC.= SA, PR.MaKC. =
=35 BT’ h21 OMUH. 2 10; Uk.a Hac MUH.
= 0,5 B (pn TOoKe KOJJIEKTOpAa
0’7 A), tBKJI. MakKc. = 0’7 MKC’ tBbIRJI. MaKC =
=47 MKc.

Or BBICTpOnEiCTBIMA TPAH3NCTO-
pa saBucut RILJ nMmysibcHOro ripe-
o0pasoBaTeis, 3T0 0COGEHHO BAKHO
IJIfl KOHCTPYKIMIL ¢ HebonbIIon
IUIOIIAABIO OXJIAYKAZI0IIEr0 pamn-
aTopa m BooOiie 6e3 paamaTopoB.
JINII ¢ GunosapHbIMY TPAH3UCTO-
paMy TaKoro TUIA MUCIIOJIB3YIOTCS
BO MHOT'MX MOJIEJISIX BUIEOKAMeD (B
MCTOYHMKAX [TUTaHUSA COBPEMEHHBIX
BUJIEOMarHUTO(OHOB B KauecTBe
MOILIHBIX KJIIOYEl! UCTIONB3YIOTCA B
OCHOBHOM II0JIEBBIE TPaH3MCTOPBI
C M30JIMPOBAHHBIMM 3aTBOpaMM
Hepexnxo paboratonme 6e3 paguaTo-
pos). Ha pucyHke 2 rnokazanbl cxeMa
I 3MepeHusa OblCTpoaeiicTBuA
TPaH3UCTOPOB 1 (POPMBI BXOJHBIX
¥ BBIXOJHBIX MMITYJIbCOB. Jlerosib30-
BaHME /11 3aMEHBI TPaH3UCTOPOB C
MeHBIIIM OBbICTPOEICTBIMEM MOMKET
[IPMBECTH K MX [TEPETPEBY 1 BBIXOAY
13 CTPOSL.

Hampsasxenne Haceiurennsa Uk.a.
HAC. B OIIpe/IeJIEHHOM CTEeIeHN BJIV-
fAeT Ha 3HaUeHue MaKCUMaJIbHOTO
MMITYJIBCHOTO TOKa TPaH3MCTOPa

1, CJIeI0BaTEJbHO, HA MOIIHOCTD,
OT[IaBaE€MYIO B HAIPY3KY, 0COOEHHO
Py 3HAUYUTEJbHO ITOHMMKEHHOM
ceTeBbIM HalpsikeHueM. llosTomy
HEPEeIKO TPaH3MUCTOPBI C OTHOCU-
TeJIbHO BBICOKMUM HalpAsKeHueM
HaCHIIEHNA He oDecreuynBaloT B
KOHKPETHBIX CXeMax HeOOXOmMMOii
morrHocTu, a VIVIII ¢ TakumMu Tpas-
3MCTOPaMM YaCTO He 3aMTyCKaIOTCA

I3 TpaH3ucTOpPOB B M30JIMPO-
BaHHBIX KOPITyCaX (IIepedncieHHbIX
B tabsnlie) 1A 3aMEHBI BBIIIE-
nasBauuoro 25C4304 nomoitnyTt
2SC3559, 25C3866, 2SC3979. Tlot-
pebiifeMaa MOLIHOCTE [TepeYncIIeH-
HBIX BugeomMaranTodpornos AKAI ue
npespimaer 18...20 Br, npu KIIJ
6utoxa mrannsa 75% MOIIHOCTE pac-
CesHMA Ha KJII0UYEBOM TPAH3MCTOpPE
ue GoJsiee 5 BT, 94TO 3HAYNTEIBHO
MeHbIIle JOIYCTUMOI AJA BCEX
IpejJiaraeMblX aHaJIOTOB (TpaH3uc-
TOPHBI YCTaHOBJIEHBI HA PaIMaTOPHI).
Koarponnpyemrble napamerpsl
BCEX ITePEeUNMCIEHHBIX TPaH3UCTO-
POB BecbMa OJIM3KH, TTIOITOMY OJISA
3aMeHBbI TPUTroseH JIodoi 13 HUX
(BoJtee BBICOKOE HATIPAYKEHIIE HAChI-
wennay 2SC3979 B naHHOM Ccorydae
DOJIBIIION PO HE UT'PAET, TAK KaK
MOIITHOCTb OTPEDJIEHNST OT MUCTOU-
HMKa HeBeJsnKa). VI3 He AroHCKUX
[JIs1 3aMEeHbl MMEIOTCA B ITpoJake
HEMaJIOe YMCJIO TUIIOB IOXOJAIINX
TI0 [MapaMeTpaM TpaH3ucTopoB. [1o-
JOMAYT, HAIIpUMeD, nellleBble U 10-
crynuble BUT11 cdoupmer PHILIPS
B ILJIaCTUKOBBIX KopITycax TO-220F.
JimeroTcs v aHAJIOTH TIO BIIEKTPW-
4YeCKMM llapaMeTpaM, BhIllycKae-
MBIe HEKOTOPBIMM OTEUYECTBEHHBIMMA
OpeNPUATUAMK, B YACTHOCTHU

BUX84 B kopriyce TO-220, Brmyc-
raembiit OAO «3ABOJ VICKPA»
(r. YbpaHOBCK), Tpuban3nTeIbHO
COOTBETCTBYIOLIMI [0 IapaMeTpaMm
npotorurny ¢pupmer PHILIPS. Oto
[IPEeATIPUATHE BBIIYCKAEeT JOBOJIb-
HO BOJIBIIIOE YMCJIIO M JPYTUX TUTIOB
TPaH3MCTOPOB C MapKWPOBKOIA,
COOTBETCTBYIONIEN 3apyOerkHbIM
rpoToTumnaM, Taxme kax BU407, 408,
526, BU1V46 n qpyrue, 11€HbI HA HUX
BHAYNTEJIBHO HIMKE 3aPyDerKHBIX
aHaJIoroB, HampuMep riena BUX84
cocrasiser 10...15 pyOaeit.

B nmpenBeEIXOOHOM Kackane
paccMaTpuBaeMoro MCTOYHMKA
OIUTaHUA TIPUMEHEH NOBOJBHO
mepumTHBIN (He Bcerga ObiBaer
Ha pagMOpPBIHKAX) TPaH3UCTOP
2SD2132 dpupmer RHOM, otan-
YAIIUMACA HUBKUM COTIPOTUB-
JI€EHMEM «OTKPBITOTO KJIOYa»,
He mpepblnawiero 0,8 Om (npn
ToKe 0a3bl 1 MA), BOJBIIINM KO-
appuimentom nepegaun hy gy =
=560...2700 1 OBOJBHO BLICOKMM
beicTpogeiicteueM, f,> 350 MI'
Is1 ero 3amens! nogoiigyT 6osee
noctynable 25C4204, 25C3246.

He menee mmpoxoe pacmpo-
CTpaHeHye TIOJYYNIIM MOIIHBIE
MMIYJIbCHBIE TPAaH3MCTOPHI BEI-
XOIHBIX KaCKa 0B OJIOKOB CTPOU-
HOM M KaJIpOBOM pa3BepTOK Te-
JEeBU30pPOB U MOHUTOPOB. /3
nedUIMTHBIX MOXHO Ha3BaTh
Tpau3uctop 2SD1425 dpupmbr
TOSHIBA, ucrnonb3yeMble B
6J0KaX pa3BepPTOK TeJEeBU30POB
FISHER-FTM536, 542, 551 n
apyrux. OH BBITIOJIHEH B HEN3O0-
JUPOBaHHOM Kopmyce 2-16D3A
(mo knacceudpuranyu TOSHIBA)



U UMeeT CJIeAYIOLe TapaMeTphl:
Uxa maxe 600 Ba IK makc. 2’5 A,
PK make 80 BT, h213 MH, 8, fT -
= 3 MTI'u. B Hero Berpoet peauctop
36 OM Merxy 623011 1 IMUTTEPOM,
a B HEKOTOPBIX MCHOJNHEHUSIX U
3AIUTHBIN IMOJ MEXIY KOJ-
JEKTOPOM U aMuTTepoM. IlosiHO-
LIeHHBIe Hee(DUIIMTHBIE aHAJIOr
2SD1426, 25D1427, 2SD1428
OTJIMNYAITCST TOJBKO BOJBIITNMUA
MaKCUMaJbHO AONYCTUMBIMHA
TOKaMM KoJuiektopa (3,5; 5; 6 A
COOTBETCTBEHHO).

M3 rabaui BUOHO, 4TO II0
3JIeKTpUYECKUM HapaMerpaM
L7151 3aMEHBI TOAXOASIT M MHOTHE
Ipyrue TPaH3MUCTOPbI, HO BhbI-
TIOJIHEHHBIE B M30JMPOBAHHBIX
Kopnycax niau 6es3 3alMTHBIX
OMONOB M PEe3MCTOPOB. OTO 00-
CTOATEBbCTBO HYKHO 00s13aTeJb-
HO YYMUTBIBATH, YCTAHABJIMNBA S
Ipy HeO6XOMMMOCTH IOTOJIHN-
TeJBbHBIE AMOABLI I PE3UCTOPBI U
OPMEHTUPYACE HA KOHKPETHYIO
CXeMY BKJIOUEHMNSI.

Jlna obecrieyeHnst BLICOKOM Ha -
IEeKHOCTM 0000 BasKHO 3HaYEHNe
MaKCHMaJIbHO AOMYCTUMOrO Ha-
OpsisKeHnsi KOJIJIEeKTOP-9MUTTED
Uk 5 maxe> @ He OOBIYHO YKas3bIBae-
MOTO B TTOMYJSIPHBIX CIIPaBOYHM-
KaX MaKCUMaJbHO HOMYCTUMOTO
HaIlpsMXeHus KoJJekTop-6asza
Uy 6 maxe » KOTOpOE Bcerga 0oJbIlle,
Kaxk Bugno ns rabauns! 1 y MHOTMX
TpaH3uCTOPOB C U 5 yaxe =1500 B
MaKCHMaJIbHO AOMNYCTUMOE Ha-
NpsAMKeHNe KOJIJIEKTOp SMUTTED
JexxkuT B nipenesax 600...800 B.
C 5TOif TOYKM 3pEeHMs JydIlne
10 HAJIEKHOCTHU 1151 GJIOKOB pa3-
BEPTOK TEJIEBU30POB SIBJISIIOTCS
TpauaucTopsbl 25D1402, 2SD1403,
2SD1651, 2SD1877, 2SD1878,
25D1887 pupmer SANYO.

JornonunTeabHble 3aTPYAHE-
HMsI BOBHMKAIOT TIPY AMATHOCTUKE
HelCcInpaBHocTelt u ropdope aHa-
JIOTOB JIJIsi 3aMEeHBI TPaH3MCTOPOB
B KOpITyCaXx [JIsi MOHTaKa Ha II0-
BepXHOCTB. lIpu oTcyTeTBUMM A0-
KYMEHTALIMM HA PEMOHTHPYEMYIO
TEXHUKY HEPEeAKO HEBO3MOXKHO
TOYHO MAEHTUMPULMUPOBATD TUII
npubopa, TaKk KaK Ha Kopmoycax
SMD-KOMITOHEHTOR MMEETCSI TOJb~
KO COKpallleHHas MapKMPOBKa
(MHOTZA MapKMPOBKY HET BOGOIIE).
OmnpegeneHHYI IOMOIb B 3TOM

BOITPOCE CMOTYT OKa3aTh NaHHBIE O
MapkupoBke SMD-KoOMIIOHEHTOB,
nybsmkyemele B ycyprate POT, og-
HAKO M C MX TTOMOLIIBIO OTHO3HAYHO
UAeHTUPEUIMPOBAaTh TUII Tpubopa
He BCerja BO3MOXKHO, TaK KaK OflHa
1 Ta Ke MapKMPOBKa MOyKeT 0603-
Ha4vaThb pasm/meIe TUIBI ITOJIYTIPO-
BOJHMKOBBIX TPHOOPOB.

3aTpyAHEeHNs BOBHUKAKOT U
[IpY pEMOHTE BUAE0KaMep, B 4ac-
THOCTM MMIYJIBCHBIX ITpeobpaso-
BaTeJselt HaTpsisKeHNsi, B KOTOPBIX
IpUMeHsiloTcs1 MaJiorabapuTHbIe,
HO JOCTATOYHO MOIITHHI € 1 ObIc-
TpOAeCTBYIOUIME TPAH3MCTOPHI
B KOpOycax [AJsi MOHTaa Ha
IOBEPXHOCTh. XOTsi MpobJeM ¢ ux
naeHTnuKaMei 1o MapKupos-
Ke KaK IpaBUJO0 He BO3HMKAET,
HEpeKO OCJOKHEHO MOJIyYeHNne
CIIpaBOYHBIX JaHHBIX O MMapaMeT-
pax. VI3 3HaunTeIBHOrO NepevHs
TPaH3UCTOPOB, UCIOIb3YEMBIX B
MMITYJIbCHBIX TTpeo0pas3oBaTedIsax
BMIE€OKaMep MOMKHO OTMETUTh
TpaH3ucTopkl 25B1202, 2SD1624
dpupmer SANYO, npumeHsieMble
B 0OJIBIIIOM HWMCJEe BUAEOKaMep
VHS, VHS-C, S-VHS, S-VHS-C
dupm PANASONIC, GRUNDIC
1 npyrux. OCHOBHBIE TTapaMeTpPhI
3TUX TPAH3UCTOPOB TAKOBBI:

— 2SB1202 — U, yarc = 50 B,
I vaxe = 3 A, P, = 1 Br (Ges
paanatopa), hey, = 100...560,
Uk 5 e £ 0,7B, tBra. £ 0,07mKkc,
tBbIKJ'I. < 1M}cca Kop1iyC SC_64,

— 2SD1624 = U, vare= 90 B,
Ix Maxc 3 Aa Px Maxe 0,5 BT;
hyy, = 100..560, Uy, gae. < 0,5 B,
toen £ 0,07 MKC, ty, ., S 1MKC, KO-~
nyc SC-62.

OcHoBHasi TPYOHOCTE NIPU 3a-
MeHe 3TUX TPaH3MCTOPOB CBSI3aHa
¢ X HeDOJBLIMMM pa3dMepaMu.
JocTynHble TPaH3UCTOPHI C IO~
XOASLIMMY TTapaMeTpaMy TPYAHO
pas3MecTuTh B OUeHb MaJoM 00b-
eMe I0J] KpaHaMM MMITYJIbCHBIX
npeobpasoBaTesiell HAIIPAKEHNs,
a4 pasMel[eHMe UX BHe DKpaHa
TpebyeT AOMOJHUTEIBHON 3K-
pPaHMPOBKM, HEOOXOAUMON IJIst
nopaBJieHus nomex (paboune
4acTOTH npeobpasoBareteil co-
CTaBJIAIOT COTHM KMJIOTEPIT).

B paccmarpuBaemom caydae
TpausucTopbl 2SB1202 MoxHO
3aMEHUTb Ha MeHee gedMUIuT-
uble 2SA 1241, 2SA1244 (rop-

nyc SC-64), 2SA1020 (xkopniyc
TO-92MOD), 25SB892 (kopnyc
SC-51), a B OTHENBHBIX CIyUYasixX
HA OTE€YECTBEHHBIE CIeIMaIbHOTO
npumMenenus 2T836A.

VI3 anajJoroB TpaH3ucTopa
2SD1624 cpaBHMTEJNIBHO NOCTYII-
HbIM siBJIfeTcs 2511207 B kopriyce
SC-51, peanbuo IpuMeHeHMe U
OTe4YeCTBEHHBIX TPaHBNUCTOPOB CIle-
1maJbHoro npyuMenennst 2T630A,
OJTHAKO BTO BO3MO}HO ITpK HeDOJIb-
1110} KOHCTPYKTMBHOM TopaboTKe —
YBeJIMYEHNN BLICOTHI CTOEK 3KpaHa
rpeobpasoBaTesist HaIPSYKEHN .

JOBOJIBHO TpYyAHBIE CUTYAITUN
BO3HMKAIOT NIPU HeOOXOAMMOCTHU
3aMeHbl TPaH3MCTOPOB B CTapoi
1, KaK HM CTPaHHO, B HOBOI anmna-
paType NocJeHNX JIeT BBITYCKa.
OcuoBuas npobnema B o6oux
cIyYasix — OTCYTCTBME JOCTYITHOM
nadopMarmu 00 UX 3JIeKTpuIec-
KMX napamerpax. Muorue HoBbIE
BUTIOJIsIpHBIE TPAH3UCTOPEL UMeeT
crienpruecKne HaMMeHOBaHUA,
Takne kak MG, MJ, MJD, MJE,
MJF, MMBR, MMBT, MPS, ON,
P2N.., PMB, R, S, SD, SF, SS u
apyrue, GOJBIIMHCTBO U3 HUX
MMEIOT BIIOJIHE AOCTYIIHbIE aHa-
JIOTM, O3TOMY I[eJecoobpas3Ho
Ipu ux noabope Jaydlle neyaTh
YIOp Ha MOJIyYeHNe CIIPaBOYHbIX
JaHHBIX, HATIpUMep yepes VIHTep-
HEeT, 4eM MbITaTbCs puobpectn
OPUIMHAJBL OTO OTHOCUTCA U K
TPaH3MCTOPaM CO CrIelPUIecKn-
MM HAMMEHOBAaHUSIMM, BBIIYIIIEH-
ubIX B 70 — 80-e rogsl, mprobpect
OPUTMHAJEBI BO MHOTUX CJIYYasx
HEBO3MOMHO ITO MIpMYMHE IIpe-
KpaIleHNsi UX IPOM3BOJCTBa 100
OTCYTCTBMM B HaCTOSIIEE BPEMSH
caMIX ITPOU3BOAVITEJIC.

Om pedaxyuu

Heobxo0umo ommemumas, wmo
MPAHZUCTNOPDL C DAUIKUMU NAPA-
MeMPAMU MO2YM PASAULAMDBCS
MUNOM KOPNYCA (U30AUPOBAHHBLL
UAU HEUSOAUPOBAHHBIL) U HAAU-
yuem 6cmpoennozo duoda. Kpome
moz20, 0axce 8 CNPAgoOUHOU AUMEe-
pamype 803M0cHbL owudKru. I1o-
amomy npu 8bibope KOHKPEMHOZ0
ananoza, pyKosodcmeyscs amou
cmambvell uau 2100bm Opyeum
UHPOPMAYUOHH LM UCTNOUHUKOM,
aceaamenvrHo ceepamawes ¢ Data
Sheet-0oxymernmayuerl.
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Fennapuii FrenpguH
(Mockea)

CerogHa TeneBM30p €CTh B
Ka’KJ0M ceMbe, T.e. CKOJIBKO ce-
Mell — CTOJIBKO U TEJIEBU30POB
(kaK MUHMMYM). A TIOCKOJBKY
DOJIBLIIVHCTBO CeMeli JKUBET B OT-
JIeJbHBIX KBAPTUPAX, TO MOMKHO
YTBEPIKIaTh: CKOJIBKO KBAPTUD —
CTOJIBKO U TeJieBu30poB. Ho nia
TOTO, YTOOHI KasKAbIll TENeBU30p
paboTaJi, K ero aHTEHHOMY BBOLY
IOJIYKEH TMOABOAUTHCSA CUTHAJ
OT TeJIeBU3MOHHOM aHTeHHBEI.
HepospHO HanmpaliuBaeTcs Opo-
JIOJKeHMe: 3HaUUT, CTOJBKO XKe
OJI?KHO OBITH M aHTEeHH.

Bnpouewm, Takoe npenmnosoxe-
HIe CIIpaBeJJIMBO CETOHA TOJIBKQ
B OTHOLIEHMN TeJe3pUTesen,
MIPOYKUBAIONINX B COOCTBEHHBIX
ONHODTAMHBIX AOMaX AaYHBIX
MMOCEJIKOB, CalOBBIX YYaCTKOB,
demenebenbHBIX KOTTEIMKEN
MU B AepeBHAX. YTo ke Ka-
caeTcs rOpoJOB U TOCEJKOB C
MHOTO9TaKHBIMM A0MaMM, TO Ha
KajKIOM TaKOM JJOMe CTOUT BCEero
0JHa KOJIJIEKTUBHAs aHTeHHa, 00~
CITYKMBAIOIAA BCE TEJIEBU30PbI
BTOTO JIOMa.

31o ceronusa. Ho Tak ObLIO He
Bcerza. RKonekTtuBHbIE TEJIEeBIU3M~
OHHBIE aHT€HHBI TOABUJINCH JINIITh
CIIyCTs MHOIO JIET MOCJe HauaJa
peryssapHOTO TeJeBU3UOHHOTO
BEI[aHNA, & [0 9TOTO...

HanpsaruTte Bce cBoe B00G-
pasKeHNe, cOCpeaOTOUYbTECh U
MMOCMOTPUTE Ha KPBIIIY COCEeqHE~
rO «TUITOBOTO» NEBATUITAMHOTO
LIECTUIOABE3AHOTO MTaHeJbHOTO
moma. YTo MHTepecHOTO BBl TaMm
Buaute? Huuyero ocobennoro?
f rak u gymasa. A 3Haere, 4TO
BIUKY A7

Ha raxxpom srasXe Takoro
noMa 4 KBapTUpPhL 3HAUNT, B KasK-
aoM noabesne 4 X 9 = 36 kBaptup,
a BlIecTU rogbesnax 36 X6 =216
kBapTup. VI B Kaskm0it KBaptupe

M0 TeJeBU30py. VI a8 KasKIoro
TeJieBU30pa CBOs cobCcTBeHHasA
HapysKHAA..

Hy Bor, BUugnTeE, Kak Bce mpoc-
To! VIMEeHHO 2TO A U BUKY U3
cBoux pajexknx 60-x romoB mpo-
uoro Beka. Ha Kphbiiite 00BIYHOM
CTaHJAapTHON NeBATUDTAMKKN A
BIOKY I'ycToit jec u3 216-tu (1)
OT/ZIeNIbHBIX TEJIEBU3WOHHBIX aH-
TEeHH, paCCUMTAaHHBIX Ha MpUeM
TpeX TeJeBUIMOHHBIX KaHAaJOB
METPOBOI0 MMaa30Ha, & MOTOMY
UMEIONUNX «pa3Max KpPbIIbEB» B
3 metpa! VI or ka0t aHTEHHBI
cBoOl coOCTBEHHBIN Kabesb CHIKe-
HUA, UAYLIUIA K IBIPOYKE B pame
«CBOETO» OKHa ¥ 00pas’yiomnmi ¢
octanpHbIMK 215-10 Kabeasamu
NpUYYIIUBOE TepenJjeTeHne
JMaH, YBUBAKIINUX Bechb (pacan
I0Ma.

Hy, rak, npegcrapunu? Man
BallleMy CerogHANIHEMY BO-
obpaskeHNI0 3TO He mox cumuy?
Torga s 1o6aBJIIO BaM JOTIOJHM-
TeJbHYI0 MHPOpMALNIO: YTOOR!
YCTaHOBUTH Ha KpBIIIEe HAPYHK-
HYK aHTeHHY 1 o0ecleduTh ee
YCTOMYMBOCTD, Kammaas U3 HUX
3aKperasiach YeTbIpbMA IIPO-
BOJIOUHBIMM pacTsKKaMU. A 3a
YTO HENJANNCh pacTsKKN? Bor
TO-TO U OHO!

IToaToMy B Te najsekue roanl
OJTHOJ U3 MPECTUIKHBIX U BBICO-
KOOIjaduBaeMblx npodeccuit
OeLna mpocpeccus... TaKeaKHUKA,
MUY, MOo-HallleMy, TeJIeBU3UOH-
HOMY — YCTaHOBIIIMK HaPYMKHBIX
aHTEeHH.

EIE

Ilokynka TesnieBu3opa B cepe-
OUHe TIPOILIOro BeKa Oblia mis
BosbIIMHCTBA ceMell CobbITrEM
Ype3BblYaliHbBIM, CPaBHUMBIM
pasBe 4TO ¢ posKaeHueM pebeH-
Ka MM TIOJIyYeHNueM opiaepa Ha

oTAesibHYIO KBapTupy. [Ipnob-
peTeHHEBIN amnnapat 0DeperKHOo
BHOCWJIM B KOMHATY, aKKypaTHO
pacrniedaTblBaJ, ycTaHaBJIMBaJIN
Ha camoe IT0YeTHOe MeCTO U Bcell
ceMbell [IPUCTY AN K U3YYEHUI0
IBEHAaAIaTUCTPAHUYIHO! MHC-
TPYKIIMM C MHOTOYMCJIEHHBIMU
MIUTIOCTpanuaMy, 6J1aroropeiio
BUUTBHIBAACH B HOBBIC HEITOHATHBIC
CJIOBA: «9aCTOTA CTPOK», «4aCTOTa
KaJpOB», «JMHEHOCTD I10 BepTu-
Kaju». A B MHCTPYKLMAX K Oosee
paHHUM MOJEJIAM TEJIEBU30POB,
Takux, kak «T-1 Jlenuuarpanm» nan
«T-1 MockBuu» OOHapy»K1Bad YK
COBCEM HEBepOATHBIE CJI0Ba, BPO-
ne «IIukuHr», « IncTpuboIiHy»,
«/IATEepIIeCCUHT».

Hoiina no pazgesna « Y CTaHOB-
Ka TeJIeBU30pa» CUaCTIUBBIN 06~
JajgaTesb MOKYTIKM Y3HaBaJ, 4TO
Mepea HadaJioM SKCIIYaTanunu
anmapara Heob6xoamMmMo ycTaHO-
BUTH B IOMEIIeHUN U TPABUIIBHO
COPMEHTUPOBATH MPUJIATAEMYIO
KOMHAaTHYIO aHTeHHY, [TpeJiCTaB-
aaABIIYIO 13 ceba Habop u3 AByX
TOJYTOPAMETPOBHIX «aHTEHHBIX
KaHaTUKOB» C OOBIYHBIM ceTe-
BBIM ITHYPOM CO LITEKKEPOM Ha
KOHIle B Ka4YecTBe CHUMKEeHUd, U
JIBYX OTPe3KOB 00BIYHOrO IIa-
raTa.

YcTaHOBKaA TaKO aHTEHHEI
1 MOYCK ONTUMAJbHOIO ee Io-
JIOYKEHUA TIOJ] TOTOJKOM KOM-
HaThl OUYEHb CUJIBHO CMaXUBaJIU
Ha LMPKOBOI aTTpaKIUOH AJA
IBYX 3KBuauOpucros Ha taby-
peTKax, U, KaK MpaBuUJoO, 3a-
KaHYMBaJICA HEYTEIIUTEIbHBIM
3aKJII0YeHMEeM 0 HEeBO3MOXKHOCTI
Ka4deCTBEHHOTO Npuema Ha 3TOT
cypporaT u Heo0xomgmumocTu
yCTaHaBJMBaTh HOPMAJbHYIO
HapYXKHYIO aHTEHHY

* * *

CamM mporecc yCTaHOBKM Ha-
PYJKHOI1 aHTEHHBI Ha ABYXCKATHON
J’KeJe3HOI KphIllle 1IecTU- UJU
IEeBATUATAKHOTO JOMa HaJ Npo-
e3yKell 4aCThIO YIUIBI TaKe OBLI
omnepaiuell He MeHee CJIOKHON U
PUCKOBaHHOM, YeM XOXKJeHue 10
KaHaTy nop KynoJsom nupka. Ilo
CYIIeCTBOBABIINM ITpaBUJIaM TeX-
HIMKY 030118 CHOCTH TaKeJIasKHIKIA



paboTanm 06A3aTeNIbHO BIBOEM C
cobmoaeHneM HeoOX0MMBIX MED
MIPeNOCTOPOKHOCTH U UCTOJIB30~
BaHMeM CIerIIpUCIIOCOBNIeHnIt,
NpefoTBpaniaBIINX IajeHne ¢
KpBIIY, KAK CAMMX TaKeJasKH-
KOB, TaK M DJIEMEHTOB aHTEHH U
MHCTPYMEHTA.

Pabora sTa OblNIa TOBOJIBHO TH-
SKeJIasl, yUMThIBAs, UTO yiKe caMa
CTaHJapTHaA HAPYKHAa A AaHTEeHHa
Becuiia oKoJo 20 Kr, a TamuTh ¢
€000t Ha KpBIIIY IPUXO0AUJIOCH
KpOMe aHTeHHBI elle M [Ba 4YeMO-
JlaHa C MHCTpyMeHTaMu, boiTaMu,
raliKkaMu, MOTKOM KeJIe3HOM ITpo-
BOJIOKU JUJIst PACTSKEK 1 Kabelb,
JOJINHa KOTOpOI‘O HOpOﬁI ooxonnia
1o 50 MmeTpoB.

Kak npasuio, B KaKoM ate-
Jbe paboTany nBe (pPeIKO — TPH)
H6puranbl TaKeJasKHMKOB TI0 JBa
4yeJioBeKa B Opurajze, nmoaTomy
JKIATh TaKeJasKHUKOB IJIA yCTa-
HOBKM HOBOIT aHTEHHBI TTPUXOIM-
JIOCh MHOIJla He OJIHY Henewo. A
JKIaTh, KaK Bbl IOHMMAaeTe, 04eHb
He XoTeJochk. [Io3TOMy Oo4YeHBb
CKOPO Hapsiny ¢ opUIMaJIbHBIMU
TaKeJaXHUKaMM ITOABUJINCE, KAK
cxaszayin Obl CerofH#d, allbTep-
HATUBHBIE, KOTOPBIX B TO BpeM#A
Ha3bIBAJIM JIeBAKAMM MM XaJ-
TYPIIMKAMIU.

IIponenypa 3HakKomcTBa C
HMMM OBbLNIa HA PENKOCTh IPUMMU-
TUBHOM 1 eiviHOOOpa3Hoil Brane-
Jlerl TOJLKO YTO NprobpeTeHHOTO
TeJieB130pa 60Ipo M KU3Hepa 0c-
THO BXOIMJI B IBEPD TeJleaTeJIbe B
HaJeXKle y3Ke CEeTofHsl BeYepoM
IIOCMOTPETh PYTOOJIBHBIN MaTY, &
ueped 10 MUHY T BBIXOJIMJI 113 3TOM
JIBEPU C BBIPAKEHNEM YHBIHNUA.

3a KaXIbIM BBIXOOANIUM
O4YeHb BHMMATEJIbHO HabJoma st
yeJIoBeK, 6e30IInb0YHO pacnos-
HaBaBIINIT GYYI[Ero MOTeHI[MU-
aJIbHOTO KJenTa. CTOpOHb! O4eHb
OBICTPO HaXOAMJIM OOIINIT ABBIK,
TeM 6oJiee, 4YTO CTOMMOCTB yCJIYT
JIEBAKOB BMECTe CO CTOMMOCTBIO
HeoOXoaMMO MaTepunalbHOMI
yacTy (aHTeHHBI, Kabexsa u mp.)
He ITPEBBIITIAJIA TOCY 1a PCTBEHHBIX
paclieHoK, a 3aboTy o mpuobpe-
TEeHUM BCEro TakKeJla’ka JIeBaKM
6pa Ha cebsa. Ocobo momKyatio
TO, UTO JIeBaKu He TpeboBaJy HU-

-~

KaKOI1 [IpeIOIJIaThl, & YCTaHOBKY
aHTeHHBI TapaHTUPOBAJM yiKe Ha
cnenyroumuii nexsb. OT Blazesnbia
TeJeBu30pa TpeboBasoch TOJIBKO
OCTaBUTh CBOI1 anpec, 6bITL MOMa
B Ha3Ha4YeHHOe BpeMs U IPUTOTO-
BUTb KJIIOUM OT YepAaKa, KOTOpble
B TO BpeMs#A HUUero He CTOMJIO 10~
JYy4YUTh B JOMOYHIpaBJIeHNN IOJ
pacnucky. Pacuer goJisken ObLn
IpOM3BOOUTHECA TOJNBKO IIOCTE
pyMeMKY KJIMeHTOM BBITIIOJIHEHHOM!
paboThL.

EIE

JleBorn Aptyposuu Kaposan
Mp1oBpest TONBLKO YTO BBIMTYIIeH-
HBI} HOBBIJ COBETCKUI TeJIeBU30PD
mapku «CeBep» ¢ OTPOMHBIM TI0
TeM BpeMeHaM JBeHaJIaTnioi-
MOBBIM KMHECKOTIOM M, KaK BBl
yIKe IOoTanaliuCh, B IIEPBBIN 3Ke
IleHb yOennicsa B HEBO3MOMKHOCTH
Ka4eCTBEHHOTIO IIpMieMa Ha KOM-
HaTHYIO aHTenny. Ha cnenyrommit
JeHb eMy NPUIILJIOCH yGE‘L[I/[TbCH
TaKKe M B TOM, UYTO aHTEHHY, Ka-
OeJib, paCTAMKM OH TOJKEH 6y neT
nmpuobpecTt CaMOCTOATENBHO, a
Korjza Bce OyneT npuobpeTeHo, K
HeMy OpuIIOT Opurany Taxe-
JIAXKHMKOB, HO CJYYUTCHA 3TO HE
paHblle, 4eM yeped IBe HeJleJl.
Cnycra nosryaca IocJe mojyde-
HUA 9TON MevaJIbHOM MHQOpMa-
uyn JleBon ApTypoBUY IO3HAKO-
MIJICA ¥ BBIXOZA U3 TejleaTelbe
C IBYMA OYeHb CHMMIIaTHMUYHBIMU
MOJIOJIBIMM JIOJAbMM, KOTOPBIE
ybenunu Kaposina, 4To nmedanb
€ro He 3aCJyKMBAaeT BHMMAaHNA,
M YTO CMOTpeTh TeJIeBU30p Ha
HapY’KHYIO aHTEeHHY OH CMOXKeT
yske 3aBTpa. Emte 6onpine JleBoH
ApTypoBuUdY yamBmuicd, Korna
Ha3aBTpa B Ha3HA4YEHHBIN Yac K
ero oMYy MOJKaTUJ cTapeHbKUN
«MockBuu- 402», 13 KOTOPOTO
BBIINIJIY OBOE€ MOJOIBIX JIIOJIEN C
HOBeHbKOI, B Mara3mHHOM yria-
KOBKe, CTAHJIapTHOM aHTEeHHONI
ot resieBn3opa «T-2 Jlennurpan»,
6yXTOI1 TeJIeBU3MOHHOTO Kabed,
MOTKOM JKeJie3HOV TIPOBOJIOKU
1 4eMOJaHYMKOM C MHCTPYMeH-
TaMH.

ITopusiBuIMChE CO BCEM BTUM
ckap0oOM Ha BTOpOIt aTak, rae
MpOKUBaJ rpaskaanny Kaposas,

MOJIOZIble JIIOIM OYeHBb BEXKJIMBO
[IOMHTEPECOBAJINCE, IIPUTOTOBUJ
JIy1 OH, KaK OBLJIO OTOBOPEHO, KJII0-
41 OT YephaKa M YTOUHUJIY MeCcTO
YCTaHOBKM TeJIeBM30pa. 3aTeM
C TIOMOIBIO PYJETKU M3MepPUn
paccTofHME OT TeJIeBM30pa Mo
Oauakaliiiero okHa, nobaBuan
K 9TOMY OOIIYIO BBICOTY paciio-
JIOKEHHBIX BBIIIIE CeMM 3TaKelx,
OPUMNJIIOCOBANN IJANHY OIHOTO
CKaTa KPBIIIM M BBICOTY CaMOi
aHTeHHbl ¥ 0O0BABUIAM Kaposa-
HY O0OMmIyI0 NJMHY NOTPpebHOro
Kabesnd M, COOTBETCTBEHHO, €ro
CTOMMOCTb.

CnoxxuB 8Ty uudpy co cro-
MMOCTBIO CaAaMOJ aHTEHHBI, Ha
KoTopyio Jlepony ApTypoBuuy
Iake OBIN IpenbABJIEH Mara-
3MHHBIN 4eK, ¥ [IPUIII0COBaB
opuIMaIBbHY0 CTOMMOCTB pa-
6oTel, oM coobuuiy Kaposany
061t UTOr, KOTOPHI OKa3aJiCca
COBCEM YYThb-YyTh, BCEro Ha He-
CKOJNIBKO pyO6Jieil BbIllle CYMMBI,
OpPMEeHTUPOBOYHO HA3BAHHON
eMy B TeJeaTeJllbe.

[TonyumB corjacue KIMeHTa
Ha onyatTy, pebaTa MPUHANNCD
3a meno. lIpeskne Bcero, ¢ rmomo-
IIIBIO AJIEKTPOJIPeJIN 1 clienyualib=
HOTO YAJIMHEHHOTrO CBepJa OHU
NpPOCBEPJIMINM B HMUMKHEI JacTu
OKOHHOTO TepernJyeTa CKBO3HOe
OTBepcTHe Yepe3 ABOMHYIO paMy
IJist BBo#a Kabedsi. 3aTeM B3sIU
KJIIOYM OT 4YeplaKa, aHTEeHHY,
kKabeJsib, IPOBOJIOKY, YeMOJAH C
MHCTpPYMeHTaMM 1 BeJiesii JleBony
ApTypoBuYy 13 KOMHATBI HUKY 12
He OTJIYYaThCH, MOCKOJIbKY OJ-
HOMY M3 TaKeJaXHMKOB BCKOpe
npupercs paboTarTs y OKHa, KOra
IpyTroit OyJaeT CIyCKaTh CBEpPXY
KabeJb.

YcTaHOBKa aHTEHHBI 3aHSJA
MeHee Jaca, Korjzia B IpoeMe OKHa
HosABMIICA OOJTAIOMIMIICS KOHEel]
Kabeya. [lapens, HaxoaMBIIMIICA
B KOMHATe, JIOBKO [TOIXBaTUJI €T0,
MIPOCYHYJI B OTBEPCTHE OKOHHOTO
MmepenjeTa, cJerka NONTAHYJ
BHYTpPB, IIOCJEe Yero 3aJienni
OTBEepCTME B paMe CHapy MU U
M3HYTPU IIJIACTUIIVHOM.

— OT0 YTOORB! MO b U CHET He
MNPOHMKAJM B KOMHATY, — HOfAC-
HUIt OH. Yepes HeCKOJIBbKO MU~



HYT BEpHYJICA C KPBIINM JAPYToil IapeHb U OTAat
Kaposany kawoun oT yepnaka. 3aTeM BJIBOEM OHU
OBICTPO HapacTUJIM BIIYILIEHHBI KOHel Kabess
3apaHee 3arOTOBJIEHHBIM OTPE3KOM C IIPUIIAAHHBIM
Ha KOHIle HNITeKKepOoM, 3aM30JIMPOBaJIM MECTO
COeJIMHEeHUs, MOAKJIYNIIN IITeKKep K aHTEHHO-
My BXOJNy TeJleBu30opa u npurnacuamn Kaposana
BRJIIOUUTD armnapar.

T1z06paskene u 3ByK oOKazaynch Oe3ypeIHbIMI
KaK Ha BCeX TpeX TeJleKaHaJaX, TaK U B pemume
npreMa pajnoBeaTeJIbHbIX cTauiumit Ha Y KB-UM
Jyarnas3oHe.

JleBOoH ApTypoBuUY GbLJI IPOCTO B BOCTOPTrE OT
rnojfapka cynb0bl, KOTOPBI OHA €My IIpenogHecsa
B BUJe 3HAKOMCTBA C JBYMs 3aMeyaTeJIbHbIMU MO-
JIOIBIMM JIFOIBMY — BEIKJIMBBIMU, O6X0OONTEJILHBIMMA,
0b6sa3aTenbHEIMU. I103TOMY OH cBepX HAa3BAaHHOIA
CYMMBI BPpY4YnMJ KasKJIoMy U3 pebar no OyThIIKe
KOJIJTEKL[MOHHOT'O MapO4YHOI'0 apMAHCKOIO KOHBbSKA
IOBeHaalaTIIeTHEN BbIIEPHKHM, 11eJIbli] ALK KOTO~
POro OH CaM TIONY4MJI HaKaHYHE OT CBOMX €PeBaHCKIX
Ipys3ell 3a HEKYIO yCIYTy, O KOTOPOI aBTOPY 3TOM
Oaliky HM4Yero He M3BeCTHO.

Ja 1 camMoO 3HaKOMCTBO aBTOpa C IpaskIaHNHOM
KaposHoM nporsonuio JUIb CIyCTs JBa MeCsIa
nocJie ONMCaHHBIX COOBITUIA, KOI/Ia MBI BCTPETUJINCH
TI0 TIOBO/TY HeCYLeCTBEHHOIO rapaHTUITHOrO peMOHTa
TeJIeBMU30pa, B X0/ie KOTOpOoro JIeBoH ApTypOoBNY 1
oBeJZlaJl MHe 9Ty UCTOPUIO.

k% %

A erje MecsI] CIYCTs MHe ITPUIIJIOCH PEMOHTH-
poBath TesneBusop KBH y rpaaanusa, daMmimio
KOTOPOTO 5 CETOIHA TAK U HE CMOT [TPUIIOMHNTD. B 3a-
fIBKe OBLJIa YKa3aHa TUIIMYHAA yKajio0a — HeT 3ByKa 1
nzobpasxenns. MHorosierunit ornbit peMonTa KBHop
OJHOSHAYHO OIIPENEJIsJI, 9TO IPUYMH DTOMY MOKEeT
OBITH BCETO IIE€CTD, €CJIM BBIXOJ U3 CTPOs Jr0boit 13
JIaMII paiiOKaHaJa CUMTaTh 33 OTJAENbHYIO IIPUYIU-
Hy. OcTaJIbHBIE ITATH OBIJIM HACTOJBKO TUIIMYHBIMMY,
4TO Ha UX OIpefiesieHne ObLIO AOCTATOYHO [ECSITU
MWHYT.

BrnrounB TesieBu30p 1 ybenuBHIIMCh, YTO SKpaH
HOPMaJIbHO CBE€TUTCH, 51 [IPUBBIYHBIM ABUKEHMEM 0T~
KPbLJI 32 THIOI0 CTEHKY VM HUKHUIA ITOAZIOH U ITPOBEPUIT
HaoIllyllb 6aJIJIOHBI BCeX JIaMII pajloKaHaja. ¥ oe-
JUBIINCh, YTO OHU HATPEBRAIOTCS, S IIpodesKasl B3TJIg-
JIOM II0 BCEM HATPY30YHBIM PEe3UCTOPOM, OTMETVB,
9TO Cpeay HMX HET HOATOPEBIINX U O0YIIIMBIIIMXCS,
1 ysKe cobupadics JOCTaTh TECTEP AJIA 3aMepa PerU-
MOB, KOI'Jla MEeHS CMYTHJI e/1Ba ITPOCJIYIIMBAIOIUIAICS
3BYK COITPOBOKICHMA TeJerepesa .

JleJi0 B TOM, YTO TIpU TIOJTHOM OTCYTCTBUM M300pa-~
sxernsa B KBHe fnaske TeopeTyecky He MOT ITPOCITY -
IMBAaTBLCA 3BYK, IIOCKOJIBKY TeJIeBU30P IIPeNCTABJIIAN
co60i1 B OTNMYMe OT BCeX JPYTUX MOZIeJielt IpUMeMHNK
IIPSMOTO YCHUJIEHUS 110 cxeMe 4-V -1, B KOTOpOM 3BYK
BBIZIENIAJICA B CAMOM KOHIIE TPaKTa, Ha BBIXOJE BU~
LEeOyCUIINTEJIA.

MozxHO0 6BLIO IPEATIONOKNTD, UTO HEeMCIIpaBeH He
TEJIEBU30D, 2 HAPY?KHAsI aHTEHHA — TAKOE CJLyJIaJi0Ch
He TaK YK U pesiKo. 1 OTKITIOHIMIT aHTeHHbBI IITEKKEP,
BCTAaBUJ B aHTEHHOE THe370 OAUH U3 IIPOBOLOB OT
TecTepa, ¥ Ha BKpaHe cpasy ke [NoSBMUIOCh 1306pa-
JKEeHNe, a B JMHAMMKE — HOPMAJILHBIN 3BYK.

¥Y6emuBIINCE, YTO TEJIEBU30p IIPUHIMAET BCe TPU
IIPOTpaMMBbl, 51 cOOBIIMUII BIaJeNbIly TeJeBU30pa,
9TO HENCIIPaBHA HAPYHKHAS aHTEHHA, I eMy cleny-
€T BLI3BaThb TaKeJIAsKHUKOB JJIsl ee PEMOHTAa, a J0
3TOTO BpeMeHM TT0JIb30BaThCA KOMHATHOM aHTEeHHOI.
KnuenT nocrasn ¢ anTpecosy BpeMsiHKY, S ITIOMOT eMy
HaliTu boJiee MM MeHee ITpaBUJIBHOE ee IOJIOKeHNe,
Ha TOM MbI I PACCTAJINCH.

£ I

Heneunto criiyceTs Ha ouepeiHOM pasfiade HapAJOB
flKpaeM yXa ycobinal beceny JByX TaKeJIa:HUKOB,
OIIVH 3 KOTOPBIX paccKkasal ApyTroMy, 9To BUepa I10
OoYepeTHOMY BBI30BY OH JIOJIKEH ObLI pEMOHTHPOBATh
aHTEHHY y KJIMEeHTa, a OKa3aJIoCh, YTO aHTEHHA BOBCe
He IIpU 4Y€eM, ITOCKOJIbKY KabeJib OT CHUIKEHNs ObL
CcpesaH «II0f] KOpeHb» y caMOll OKOHHOI paMbl. Ho
caMoe yAVBUTEJIbHOe COCTOSJIO B TOM, YTO M3 II0YTHU
IIOJIyCOTHM HapYsKHBIX aHTEHH, YCTaHOBJIEHHBIX He
KpBIIlIe IOMa, He OKa3aJI0Ch HU OJTHOI «BeCX03HOIT»,
¢ obpesanHbIM KabeJieM: kabesu OT BceX aHTEHH Oe3
VCKJIIOYEeHNS IIIJIM KasKbIN K «CBOEMY» OKHY.

TarenaXHUK yIIOMSHYJ (DaMUJINIO KJINEHTa, U f
Cpasy BCIIOMHIJI, YTO MMEHHO y HEr0 He1eJIr0 Has3al i
KOHCTaTHPOBAaJ HEMCIIPABHOCTb HAPYKHOI aHTeHHbL
f BamHTepecoBancsa NOAPOOHOCTAMMU M Y3HAJN, YTO
3TO y3Ke He [IepBBI TaKOoM CIy4ail B UX IIpaKTUKe.

Hekxas cMyTHas MBICJHB MEJbKHYJA y MeHd B
roJIoBe, U S PelnJl IOAeNNUTbCA 3TOM MBICJbBIO C
IuperkTopoMm arejbe. OH COrJiacuUICs, UTO 32 STUM
MOYKeT CKpBIBAThLCA HeKas cucTeMa, [I0OSTOMY Mbl
foslee OgPOOHO NOIIPOCUIIM BCEX TaKEJasKHUKOB,
KOTOpbie BCIIOMHIJIM, IT0 KpaiiHell Mepe, IIATb MUJ
IIeCTb [TOJOOHEBIX CJIydaes.

C nomoripio MaprapuTsl MBI IOTHSIN U3 apXM-
Ba BCe HapsAAbl HA PEMOHT HapYsKHBIX aHTEHH 3a
rocJjiefHMe HEeCKOJIbKO MeCHALIER U € yJAMBJIeHUEeM

> 000 «HMY «KBAPK
YCTPOICTBO “HML «KBAPK»
ABTOMATHYECKOE 3al{UTHOR

07 Nepenanos wanpaxeuws CETU

3ALMTUTE OT BbIXOLIA W13 CTPOR
BALLW NOBMMbIE BELLI:
KOMILIOTEPb, MarHuTooks!,
AYJW0- W BUAEOUEHT PbY,
CTUPANLHBIE MAUIMHEL
XCNOAMALHAKYN, KOHAMUMCHEPL!

W OT NOXAPOB BALY ACM

Cepmdmkar CO(;"]GICTBMR POCC AE81.B0O1315
Viapenwe coorseTcTeyet TpeboBannam
HOPMETMBHbLIX NOKYMEHTOB:

Npencraswrens B 1090 FOCT P M3K 730-2-1-94; TOCT P 51318.14.2-99
MaraavH «Pagvoperanu»
344010, PocTos-Ha-[owy, np. ByneHHoBckuiA, 68, o 127, 3nekTpoHHit Mup

Ten./thakc: (8632) 443448 E-mail:emir@rost.ru

QenepanbHbli npeacTasutens: www.platan.ru



0OHapysKMUJIM, YTO BCe HOCTpa-
JaBIIVe OKa3aJIUCh KUJIbIAMU
IIEPBBIX ITAMEN MHOIODTANKEK.
OTO KOCBEHHO ITOATBEPIKAAJIO MOe
IpeanoyosKeHne, 4TO B paiioHe
pabotaeT HeKass KPUMMHAJbHASA
rpyliia, BOPOBABIIAs HAPYHHBIE
aHTEHHBI C NJIMHHBIMY Kabensamu,
OHAKO MO037Ke BBISICHUIIOCH, YTO
OBLTI HEeIpaB.
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JABoux pebaT BCKOpe yaaJioch
3allepsXaTb B pe3yJibTaTe XO-
POILIO IPOAYMAaHHON M OTJINYHO
VCIIOJIHEHHOI COBMECTHOI CIie-
I[ollepalluyM HAIIlero aTejibe U
MECTHOI'O OT/eJIeHUS MUJIULIMU.
Yr0o6bI IPOBEPUTHL MO0 BEPCHIO,
OBLJT MICIIOJIL30BAaH «IIOZCTaBHOM»
KJIMEeHT, KOOI HYKJIaBIIIUIICA B
yCTaHOBKe HApPYHOIM aHTEHHBI.
OH OTJINYHO CHITPaJ POJib Oreya~
JIEHHOTO Bliaziesiblla TeJeB130pa,
KOTOPOMY IIPeACcTOAJO KIaTh
JIBe HeJeJin B O(pMLIMAJIbHON ode-
penn.

JIBa NpUATHBIX MOJOABIX Ye-
JIOBEKA caMM IOJIOUNIV K HEeMY

U IPEeNJOMUNIN COKPATUTDh STOT
CPOK 10 oj1HOrO fnHA. K HasHavyeH-
HOMY Ha 3aBTpPa CPOKY pabOTHNKN
MMJIMIMY IOATOTOBUJIUCH, YCT-
pOMB B 3acajie HAIIPOTUB CBOETO
JeJjloBeKa ¢ KMHOKaMepoit. Ha
OTCHSATONM MM IlJIeHKEe OKa3aJllCh
3arevaTiieHbl Bce MOApobHOCTH
acepsnL

B HasHavyeHHBI Yac xan-
TYPUIMKN MOABEXAJIU K JJOMY
KJMeHTa Ha cTapeHbKoM « Mock-
Buiue— 402», BEIrpY3MJIM 13 HETO
HOBEHBKYIO, B 3aBOJICKON yIia-
KOBEKe CTaHI{apTHyIO AaHTeHHY OT
TeyieBu3opa «T-2 Jlerunrpan»,
OyxXTy KOaKcuaJbHOTO Kabesns,
JKeJIeBHYIO IIPOBOJIOKY, YeMOIaH
C MHCTPYMEHTaMU 1 CO BCEM 3TUM
ckapb0OM MOJHANUCH B HYKHYIO
KBapTUpy. Hepes HeKOTOpOE
BpeMs OHM 00a CIIyCTMIINCh BHI3,
y6pasu aHTeHHY U Kabesb 00~
paTHO B MallIMHY, 3aTEM OJVH U3
HUX IIOJIHAJICS Ha KPHIIITY 0Ma, a
BTOPOI OCTAJICA CTOATD HAIIPOTUB
OKHa KBapTUPHI KJIMEHTA.

IlepBerit obonres Ha KpbIlle
HECKOJIbKO aHTEHH I HallleJ I10 Ha-

BOJKe BTOPOIO Ty U3 HuX, KabeJb
OT KOTOPOJ CITyCKAaJICS K OKHY Ha
[IepPBOM 3Ta’Ke PAJOM C OKHOM
kymenTa. Ilocsyie sTOro napews ¢
KPBILIY BEPHYJICA B KBAPTUPY
KJIMEHTa U OTKPBIJI HysKHOEe OKHO,
a BTOPOIt OBICTPO JIoCcTa) U3 Ma-
HIVHBL PA3/IBMIKHYIO CTPEMSHKY,
IpUCTaBKUJ €e K CTeHe JoMa,
nepeKkycus KycaukaMmu Kabesb y
OKHa Ha IePBOM 2TaKe U TYT Ke
ybpas ctpeMaHKY B ManmmHy. Ha
BCE 9TO €My ITOHA00MJI0CH MEHb~
1€ MUHYTBL

Hy, a yro nponsomnuio nanelie,
BBI y3Ke jorazanmnck. Bropoii na-
peHb BTSAHYJ 00pe3aHHbI kabesb
B OKHO, IIPOCYHYJ €ro KOHell B
[IPOCBEPJIEHHOE OTBEpCTHE HY U
BCE IIpoyee.

Pebar 3anep:xanm, Korna oHU
cazunuch B MalllMHy. B xone
CJIeICTBUA BBISICHIUIIOCh, YTO 00a
OHM paHblile PaboTaiu TaKkeJasK-
HVKaMM B OJJHOM 13 ITOAMOCKOBHBIX
TeJyeaTeJibe, HO OBLINM YBOJIEHbI 32
MaXWHAIMY C TPUIMCKAMU JIJIVHEI
VICITONTB3YEMOTO KabeJis 1 ero roc-
JeIYIOUWM IIPYCBOEHNEM.
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HA XYPHAJ «P3T» MOXHO NOANMUCATbCA: :

1. B PEQAKLUWWU (c mo6oro Homepa u B mo6om konuudecTse):

¢ 3anonHuTe TanoH NoAnMCcKn

Fr— —  — — — — ——— — — — — o — — — — — — — > 7
| TANOH PEAAKLUMOHHOU NOANMUCKHN |
1 Mnarenbwmk [ara onnatbl |
i (nonxoe HaseaHue hupmMbt Unn G U.0. Ana YacTHLIX 1L |
| Ne nnartexHoro JOKymMeHTa |
| Mourosbiit uHaekc: O  «fa, s xouy nony4aTth cHeT-haKTypy |
| C KaxxAbIM HOMEPOM XypHana» '
| Agpec: WHH (wactHbiM nnuam He TpebyeTcst) |
| KT (4acTHbIM nnuam He TpebyeTcs) |
| HOpuavueckuin agpec: |
| E-mail: Ten.: |
| YKka3zaxure HOMepa XypHana |
«PeMOHT 3NeKTPOHHOW TEXHUKW»
| MepeuncnerHas cymma l
| C Ne no Ne , ron |
- - e |

+ 3anonHuTe npeanaraemyio KBUTaHUMIO 1 onnatute

B otaeneHnn CoepbaHka.

lpu nepesone geHer cnenyert Nonb30BaTLCS TONILKO
yenyramu Céepbarka. [Modytossie nepesBoge! K onnare
He npuHuMaroTcs

CTOMMOCTb OJHOrO 3K3eMnsApa XypHana:
Poccusa — 44 py6., CHI™ - 66 py6.

HU3Bewmenue
Appec pepakuun:

109044, MockBa, a/a 14

Ten.: (095) 741-7701
®akc: (095) 741-7702

MeHepxepsl
no noarnucke —

EneHa KucnsikoBa
red@ecomp.ru

WUpuHa KoHoOHEHKO
i.kononenko@ecomp.ru

Kaccup

BHUMAHWE!
C 2005 r. cTOMMOCTb OAHOI O 3K3emMnnsApa XypHana:
Poccusa — 55 py6., CHIM — 66 py6.

¢ Bbiunute B pegakumio no noyte wnu no daxcy
3anonHeHHbIA TanoH pefakUnoHHOM NOANUCKK U KOMUIO
KBUTaHUWw

Gopma Ne TI]-4 |
000 «UA dnexTpoHMKa»
(Haumeuosanue nojgy4varenad niaal e)i»:a) |

7728298032
(MHH nonyuatens niiaTexa)
40702810804000040407
(HOMEP CUeTa MOAYHaATENs MIATEHKA) *

B OAOQ «HaumoHanbHbiW 62HK pa3BUTUA», . MoCckBa

(HHM MeHoBaHie Danka  DAHKOBCKHE pEKBMSMIM)

Kop. cyet. Ne 30101810400000000779

bMK 044585779

XKypHan «P3T» ¢ Ne no Ne

Jlata Cymma nnarexa:

(HaMMeHnoBanue rnjarexa)
py0. Kon.

Maareabmuk (NOANUCH)

Mepuopn4yHoCTbL —
12 HomepoB B rop

Keuranuus

Kaccup

000 «Uf] InexTpoHuka»

(HAaMMEHOBAHNE MMONYHATe.Is Nnarexa)

(MHH noayuarens nnatexa)

Ne 40702810804000040407

(HOMEp cyela nojtyyaTess narexa)

B OAO «HaumoHansHbIi GaHK pa3sBUTKA», . Mockea

(HanmeHoBanne 0aHKa ¥ GAHKOBCKIE PEKBUIMTHI)

Kop. cyeT. Ne 30101810400000000779

BEMK 044585779

XypHan «P3T» c Ne __noNe

{HAMMEHOBAHME ILIATEXKA)

HNara CyMma niarexa: pyo. KoM

MNaarenbmuk (MOANKUCH)

|
|
|
|
|
|
|
|
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|
|
|
I
|
l
|
|
|
|
|
|



. HA CAUTE U3OATENbCTBA:

WWW.ELCP.RU (c no60ro Homepa v 8 mo6omM Konm4HecTse)

. HA TIOMTE:

¢ uvHAekc no karanory «Pocnevatb» ¢ vHAeKc No o6befMHEHHOMY KaTanory

«Mpecca Poccun.

Poccuinckune n 3apybexHbie

raseTbl U XYPHANBID ......cococvieerieiineineeenenae 39458

. HANNOXXEHHbIM MITATEXXOM
HanoxeHHbIM nnaTexom XypHarssl MOXHO npuobpecty Yepe3 VIHTepHeT-Mara3nH no4toBoro areHTeraa «DESSY».

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

Xutesnmn YkpanHbsl MOryT NOAMMCAaTLCA Ha XypHarn Kutenm Pecny6nvkn benapyce MOryT nognucarbcs
«PeMOHT 571eKTPOHHOV TEXHUKM» Yepes areHTCTBo Ha XypHan «PeMOHT 571eKTPOHHOW TEXHUKU» Hepes
I'T1 «[pecca» no «Katanory sugaHe 3apy6ixHUX M3[atTenbCTBO XypHana «3NeKTPOHUKa NHGo».
KpaTH» uny Yepes YkpaunHcKoe noanucHoe areHTCcTao Ten./¢pakc: +375 (17) 251-6735
«HHpopmaynonHas Cryx6a Mupa». E-mail: electronica@nsys.by,

Ten./hakc: (044) 550-2493, 558-9609 http://electronica.nsyns.by

E-mail: press @ism.com.ua

lMoutoBsiti agpec:
MHAEKC NOAMMUCKM ..o, 72209 220015, PbB, r. MuHck, np. MNywkuHa, 29 6

C coaepxaHMeM XypHanoB MOXXHO O3HAKOMMUTLCA Ha cavte: WWW.ELCP.RU

Hudopmauus o naatelbuinke:

(D.M.0, agpec nnarenpmuKa)

(MHH/KII Hajoroniarenbiinka)

(HOMEp JTMIEBOTO cHeTa (Koj) TLIaTeNbnKa)

Hndopmanusa o naatenbmuxe:

(@.H1.0.. anpec nuatenbumKa)

(MHH HanoronnarespliHKa)
No

(nOMep MHIteBOrO cuetTa (Ko;1) THIaTeNBIMKa )




