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nnuuA

OHWU cepBMCa

BMECTO ANCKA B KAPAOKE

Mo mHeHuIO npodeccuoHanos, Ka-
Kot 661 “HABOPOYEHHO!” HU Bblna anna-
parypa, ¢ TeYEHWeM BPEMEHW OHA He-
NpeMEHHO NOCTABUT BRagenbua nepep
HeobxoauMoCTbio 06paruTbCa K cneuu-
anuctam-peMmoHTHUKaM. OpHako, pane-
KO He BCErfia TexXHWKa KanpusHwuuyaet
u3-3a HewucnpasHocteil. Mopoit Tpeby-
eTcA NpOCTO NaHoBoe 06CNyKUBaHWe.
W ato nnoc. Mexpay Tem, Korpa Heobxo-
amM pemoHT, B OONbluMHCTBE ClyyaeB
BMHOBATHLl CAMU BNafiefbLibl annaparypbl
“6naropaps” W3NUWHe BofbHOMY 06pa-
WweHuK ¢ Hel. U 3to MuHYC.

Ha pa6ouem crone “kopudes-pea-
Humatopa” ¢ 12-neTHUM cTaxem obue-
HUA C TEXHUKOA B CEPBUCHOM LiEHTpe
Ha HaratuHckoil HabepexHoit cTosn
OAMH 13 “00HAXEHHbIX” Na3epHbIX Npo-
urpbiBareneii. C Hero v pewunu Hayarb.
NockonbKy nopobHas TexHuka “pebro-
TUpoBana” Aaneko He B4Yepa, 3TO fjaBa-
/10 NpaBo 3afBUTb O HEKOTopbIX “60-
navkax”, KaK 0 XxapaKkTepHbIX HEUCNPaB-
Hoctax. K npumepy, Hanbonee 4YacTo B
COBpPEMEHHBIX NIA3EPHBIX NPOUTpbIBaTe-
NAX “qyaaT” cTONbI AUCKOBOAOB Kapy-
CENbHOMo TUNA, XapaKTepHLIe B OCHOB-
HOM [Nf ayAMOTEXHUKW NpPOU3BOACTBA
LG, SAMSUNG, SONY, AIWA 1 HeKOoTOphIX
apyrux. OHu nnbo He “BbikaTsiBalOTCA”,
nubo He NPOBOpAYMBAIOTCA ANA NPUEMa
OuyepeaHoro U3 Tpex AMCKoB, Nubo cpa-
3y nocie BK/IOYEHWA NUTAHWA nasep-
Has rofoBKA HE BLINOAHAET MAHUNYNA-
UMW N0 TECTUPOBAHUIO HANUUUsA UCKOB
B rHE3pax.

Kak npasuno, NpuunHOi NOROGHEIX
OTKA30B CAYXWT TO, Y4TO BRajenblbl
npourpelBaTens, no-BUAUMOMY, Npu-
BbIKHYB K OOWEHWIO C BUAEOMAarHWTo-
($oHaMK MK NasepHbIMKU AUCKOBOAAMM
NEPCOHaNbHLIX KOMMBLIOTEPOB, U 3A€Ch
NbITAITCA AOCNATL pabouuii cron Ha me-
CTO nerkum tonukom snepep. Cneyua-
JINCTLI KATErOPUYECKU HE PEKOMEHAYIOT
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toro penarb. B paHHom cnyvae Henuw-
HE 3arNAHYTb B WHCTPYKLMIO ANA NOMb-
30BaTeneil M HaBcerga 3anoMHUTL, rAe
HaXOAWUTCA KHOMKA BKMIOYEHUs Mexa-
HWU3M3, cNeuranbHO NpefycMOTPEHHOTo
pnsa y6opku pabouero crona.

Mexay TeM nasepHsie npourpoiBare-
v npoussoacrea JVC uwnu PANASONIC
pacrionaraiot pabouumu cTonamu na-
KETHOro MW He3aBUCMMOro TUna u no-
ROGHBIX HenpuaTHoCTElN NUwWeHbl. Keta-
TH, NONIb30BATENN YIKE BKYCUAWN BCE Bbl-
rOAbl ¥ NPENecTu TEXHUKU nopobHoro
Knacca, U o6beM UX NPOAAX HaYMHaeT
Bo3pactate. B cepsucHoM ueHTpe 06
3TOM 3HAIOT HEe NOHAC/bILLKE, @ N0 0Tpa-
60TaHHbLIM rofiaMK NPU3HAKAM — eciu
¢vpmeHHas 3apybexHas oAHOTUNHAsA
annaparypa nowa B PeMOHT, TO 370 ro-
BOPUT BOBCE HE CTO/IbKO O €e MIOXOM
KauyecTBe, CKOMbKO O NOMYNAPHOCTU Y
nonb3osareneii. TIpoueHT e 0TKa3oBs y
nofo6Hol ObITOBOW TEXHUKKM HE3aBUCH-
MO OT ¢MPMbI-NPOU3BOANTENS, KAK 3TO
HU CTPAHHO, B OCHOBHOM JIEPXUTCA Ha
OAHOM ypOBHE NoAo6HO cpepHen Tem-
neparype nauveHToB B NboM rocnura-
ne, pasHoit 36,6°C.

Y (D-npowurpuiBateneit Hanbonee
cnabbiM MecToM sBnsetcs ontuka. Ha
3NeMeHTh! NepeaarlLeil CuCTeMbl nase-
pa ¥ ee NpueMHOi yactu (Aaxe korpa
annaparypa He paboTtaeT) NOCTOAHHO
OTpUUATeNnbHO BO3JAEWCTBYIOT Mbllb,
Bflara u Xupoesle otnoxenus. Tem 6o-
/€€ YTO HeKoTOpLIe 0bbIBareny nNo3Bo-
naT cebe Takylo poCKoLLb, Kak “noce-
UTL” My3bIKaNbHbIA LEHTP Ha KyXHe.
Pe3ynwtar — annaparypa O4eHb CKOpO
TepsAeT B Ka4yecTBe BOCNPOU3BEAEHUA
3ByKa, Tpebys nubo Gonee yacroro 06-
CNY)KMBAHWUA B CNELUANU3UPOBAHHbIX
mactepckmx, nubo KeanuguuuposaH-
Horo pemoHta. Cmeuwanuctel MPOCTO
YMONAKT NOWaAnUTL “TOHKYIO MeXaHu-
Ky”, YYBCTBUTENbHYID ONTUKY U HEX-

HYI0 3/€KTPOHUKY CTOfb [LOpPOroCTos-
wei annaparypbl.

B cBA3M C 3TMM OHU PEKOMEHAYIOT,
BO-NEPBLIX, ECIM HEBO3MOXHO OTAENUTH
NpoLecc NPUroTOBNEHWUA WU NpUEMA
UM “Ha kambysze” oT MysbiKanbHoOro
CONPOBOXAEHUA, Bbibepute A 3TOr0
6onee peweenblit annapar. Bo-BTopbix,
€C/i1 NepBoe YC/IOBUE BCE e HEBLINOJ-
HUMO, NOC/E BHIKNKYEHUs He 3abbiBaiite
peryspHO HaKpbiBaTh CBOM My3UEHTp
NNacTMKOBbIM 4exnoM (TpaHCmopTupo-
BOYHLIM TEXHONOTMYECKUM NAKeTOM).
Boobuwe-vo, B uaeane Hennoxo 6b11o 6wl
3TOT YEXOJN CHUMATh TONBKO NPU 3aMeHe
LMCKOB WUAW KacceT, OAHAKO B 3TOM Cily-
yae pnsa paborul annapara “nop Konna-
KOM" NoTpebyerca NpuHyAUTeNbHas BeH-
TMIAUMA. A ecu CepbesHo, TO, B-TPEThb-
X, BbIBEAUTE HA KYXHIO NULLb 3BYKOBOC-
NPOM3BOAALLME KONIOHKY, a cam pabounii
6nok pasmecture rae-Hubyap B cocef-
Hem 6onee “crepunbHOM” MOMELLEHUH.

Mexay Tem B cTpaHax, rae paspaba-
THIBAKOT W NPOU3BOAAT AAHHYIO annapa-
Typy, 1mbo cammn “kamby3bl” npoexTupy-
10T cepbesHee (T.e. yAENAs MHOTO BHU-
MaHWUA KayecTBEHHOM BEHTUAALNK), NU-
60 No OTHOWEHUK K AOPOrOi TEXHUKE
NPOABAAKT NPOCTO MOTPACALYID N0
POCCUINCKUM NOHATUAM aKKypaTHOCTb. B
UTOre CTO/b KapAUHANBHOW YUCTKM On-
THUKM He Tpebyetca. A Te yncrsme auc-
KW, 4To npeghiarait gnf obcnyxueanus
CD-npowurpuiBatenei, BbIFMAAAT MPOCTO
HECepbe3HO — WX IErKue tWeTouKu cno-
CO6HbI NWWb MOLLEKOTaTh CBEMME Mbl-
JIMHKU. MHOrOCNOHbIN Xe Hanet Xupa,
CLUEMEHTUPOBAHHbIA BONOKHAMKU MblK,
uM npocTo “He no 3ybam”.

CratucTvka ynpsMo yTBEpXAAer,
4TO NepBas OCHOBATENIbHAA YUCTKA on-
TU4ECKOI cucTeMbl Tpebyetca yxke cnyc-
TA 6-9 MecsALeB C MOMEHTa NOKYMKW an-
napara B 3aBMCMMOCTH OT YCNoBMit CO-
nepwaHusa npourpuiBarens. Tpuuem,
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LNA CreuManucTa cTeneHb 3arpa3HeHmns
ronosok nopobHa uHpuKatopy, csuae-
TENLCTBYIOWEMY O YUCTOTE OCTalNbHbIX
OnTHYeCcKUx 3nemeHToB. OgHaKO “yucT-
Ka no-pycCHM”, NyCTb [aXe M OueHb
TwarenpHas, He cnocobHa NONHOCTBIO
BOCCTaHOBMUTL BCEX KAYECTB annapara B
nepso3ganHom supe. Kak npasuno, no-
CNle 3TOF0 CUCTEMA KAKOoe-TO BPEMA CUM-
TeiBaeT uHdopMauuio 6e3 npobnem, Ho
Ve BCKOPE HauuHaeT pearuposatb Ha
urHopupyemuie paHee pedopmaium
[AMCKOB Ha UX Kpasx U B CAMOM LieHTpe.

B HOpManbHbIX CEPBUCHBIX LEHTPaxX
nocne BHeWHeW YncThn Kawaplit CD-npo-
UrpbiBaTeN MOABEPraloT Kak MUHUMYM
ele 1 AByX4acoBoii “obkatke”, u nopo
ynoMsAHYTHE HeobpaTuMble NOCNEACTBUA
HaYMHAIOT NPOABNATLECR NPAMO B MacTep-
ckux. Npuuem, Bce 370 He cpasy MOXHO
VNOBMTL Ha JKpaHe TENeBM3opa Mnu yc-
NLIWaTth B cTepeocucteme, 3ato bnaropa-
pA XOpoweil KOHTPONbLHOW annapatype
GaKT NPUCYTCTBUA WCKAKEHUI nop-
Teepaaercs. U tora cneuManucTel Bbi-
HYAEHB KOHCTaTMpoBaTh “QaKt rube-
K" ONTUHECKON MEXAHWUKM U PEKOMEH/0-
BaThb €€ NOMHYI0 3aMeHy, 6naro nasepHole
rONOBKU B CEPBMC NOCTYNAIOT PEFYNAPHO.
[la, comacwbl. — poporo. Ho, no-suau-
MOMy, 3TO Ta Camaf nniara 3a CTpacTb K
“My3blKaNbHOMY YPEBOYFOAMIO”.

N we crout obbiBatensM ynpexatb
cepaucHoe o6cnymuBanue B Hecnocob-
HOCTM TWATENbHO BLIYUCTUTL ONTUHEC-
kywo cuctemy. Nonwas ee pasbopka
BMIOThb 10 KOMNOHEHTOB HE COCTaBNAET
npobnemsi. A BoT cobpae 06paTHo, HacT-
POMTL U OTHIOCTUPOBATL NONYNPOBOAHU-
KOBbII Nasep W nnaty GoTONpUEMHUKOB
BO3MOXHO NIUIWb B 3aBOACKUX YCNOBUAX.

NpaBga, B nocnegHee BpeMs HA
¢upmax SONY u PIONEER o6o3Haum-
NUCb NONLITKU pewuTb npobnemy 3a-
FPA3HEHMSA ONTUKM, YCTAHOBWB Nasep-
HHi€ FONOBKN Ha06OPOT — CBEPXY BHU3.
M 310 BO3BIMENO NMONOXWUTENbHLIA pe-
3ynetar. Tak, ecnv camomy aucky abeo-
noTHO 6e3pa3NUYHO, KaK ero yntarT —
CHWU3Y WM CBEPXY, TO NPOLEHT OTKA30B
ONTUYECKOM CUCTEMBL Y 3TUX annaparos
CYWECTBEHHO COKPaTUNCA. XOTA OAHO
BpeMs NPeAnpPUHUMBNUCL NONLITKW B

PEMOHT&CEPBMC-3"2001

NHU cepBUCa

nepepuiBax B8 pabote aBTOMaTUYECHU
3aKpbiBaTb ONTUKY CheLUnanbHbiMU
KPbiLWKaMK, HO 3TO NUWb Ha BPEMA OCTa-
HaBNMBano Be3gecyuyio nbinb. O xupo-
BbiX OTNOMEHMUAX 30€Ch peub He MaeT —
OHU BCE OJIHO PaBHOMEPHbLIM CNIOEM NO-
KPLIBAIOT ONTUKY B NIOGOM NONOKEHUU.
C pEMOHTOM 3NEKTPUYECKON U Ine-
KTPOHHO#M YacTei aynUOTEXHUKU He-
CHONbLKO NPOLLE, XOTA U 3[€eCh BCTpEqa-
I0TCA HekoTophie HioaHchl. [pobnemy
30eck NPEeACTaBNAET HE CTONbKO MOMCK
OTHA3aBWMWX 3MEMEHTOB, CKONBKO NPO-
uecc ux 3amenbl. Ha kawgom pabouem
mecte HeobXxoaMMO pepxate “nog py-
KOW” Uenui apceHan nasnbHUKOB DAA
KAYECTBEHHOFO BLINONHEHUA CTPOro Of-
PaHWUYEHHOro pAAa onepaLui. 3Tn UHCT-
DYMEHTbI OTAIMHAIOTCA KK MOWHOCTLIO,
TaK u KoHGwmrypaumei xana. Ho, noxa-
Ny, HaUAYYWMM NPUOBPETEHUEM MOXKHO
CYUTaTh ABTOHOMHLIE Fa30BHIE FOPENKU
¢upmpt WELLER, a Taroke aHanoruuHbie
MM M3AENUA APYrUX NPOU3IBOAUTENENA.
NpouUeHT OTKa3a MMKPOCXEM B ayau-
pannapaTtax [OCTaTOMHO BENWK, HO, Ay-
Maercs, ITo 6onblue CBA3AHO C KayecT-
BOM WX U3FOTOBNEHUS, HEXENU C 3anpe-
AeNbHEMU peXumamu akcnnyataumu. B
XOpOWO OCHAUIEHHbIX MAcTepCHUX Ao-
CTArOUHO CNPaBOYHOW IMTEPATYPH, 4TO-
6bl OAHO3HAYHO BLIABUTL HEUCTIPABHHIN
MOOYb MM 3NEMEHT, U ANarHoCTUKa
MUKPOCXEM HE npeacTasnset 6onbwon
npobnembt. B MHBIX YCROBMAX PEMOHT-
HUKM BbIHYXAEHbI UCKATb aHANOrUUYHYI0
MUKpocxeMy B paboumx ysnax aHano-
FUYHOW annapatypbl M CpaBHUBaTh
YPOBHM CUTHANOB Ha KaMJOM €€ BbiBO-
Ae c uccnenyemuiM “uunom”. B kpaiinem
cnyyae, MUKPOCXeMy NPOCTO MEHAIOT Ha
3aBeoMO UCMPABHYIO U HAONIOAGIOT U3-
MeHeHuA B pabote 3NEKTPOHHOTO y3na.
B nocnegHem cnyyae, €CTECTBEHHO,
MacTepoM [ABUKET MHTEPEC COXPaHuThb
pabouyio MUKpOCXEMY N nocneayioue-
rO MCNONbL30BaHUs. M BOT TyT-TO Ha4MHa-
ercA caMoe MHTepecHoe. Pawbwe Ha
NPUMUTUBHOM YPOBHE WCNONB30BANU
ManoMOLLHbIE NaANbHUKK, TPYAACL Hapg
OTnauBaHWeM KamAaoro BHiBOAA. 3aTem
Habop uxcTpymeHTos oboratunca naso-
HbiMU CTaHUMAMU C Hacapkamn pas3nuy-

HbIX KOHGMFYpPaUWA NOA KOHKPETHLIN
TUN MUKPOCXEM. XOTA HapAfy € HUMM
B03pOCNa BO3MOXHOCTb NeperpeTh Cxe-
My. 3aro tenepe Gnaropaps ropenxam
WELLER ¢ nHa6opom Hacagok moxHo 6e3
npobnem cHATb “ann” niobsix paMepos.

Kak Hu CTpaHHo, NPoARIOT 3TU UHCT-
PYMEHTbI, AKUEHTUPYA BHUMAHNE UMEH-
HO Ha BO3MOXHOCTM NpUNanTs 4To~-Nnb0o
BAANEKe OT INEKTPOCETH, Kyaa 0bbiuHO-
My NasnbHUKY C €F0 WHYPOM 1 “He AoTA-
HyTBCA”. A MEX(1y TeM TONLKO 3TOT Npu-
60p NO3BONAET NPU AEMOHTAXKE MUKPO-
CXeMbl NPOrpesarb NUib KOHLL BbiBO-
nos, He “nopwapumean” ee kopnyc. C
Temnepatypol NnaMeHu B ABa-Tpu pasa
BhlllE, YEM pacKaneHHas HacCafika na-
ANLHOM CTaHUMUK, TOPEKa 3HAYUTENLHO
onepaTMBHEE BLINOHAET Ty e paboTy,
xoTa Tpebyer BbipaboTkM onpepene-
HEIX NpuemoB obpalleHuns C HEW.

Ewe oaHWUM HEOCNOPUMBIM JOCTOMH-
CTBOM FOPENKM ABNAETCA TO, YTO UMEHHO
NpU PEMOHTE PasUOCXEM TaKOW “nasnb-
HUK” He HywpaeTtca B npunoe. To ecTb
NpU AEMOHTANE CXEMbl NPUNOW C BbIBO-
[0B MOXHO “BbirHaTh” Ha AOPOXKY, a
NpU MOHTAXE HOBOM ee BLIBOAL AOCTa-~
TOUHO CMOYMTL GMIIOCOM U “3arHath”
npunot Ha mecto. Kauectso nankm npu
3TOM OT 3aBOACKON He OTNMuKTE. Momu-
MO TOFO, HeKoTopble (UPMbI (B OCHOB-
HOM KOPEMCKWE) Ha CBOMX Nnatax Kop-
nyca MUKPOCXEM NpUKNEnBaloT. Hy, He-
60nblwan Kanns B OfHOW TOUKE, — Kya
Hu wno. Tak BeAb YMyAPAIOTCA BOCTOM-
Hbie KONNEryu NPUXBaTuTh “aun” B YeTwi-
pex, a To W NATU Toukax. Jla u Knen Ta-
KOM, YTO [AOCTOWH NpUMEHeHun B 0byB-
Hom “Pemonte & Cepuce”. U 8ot 3aece
TaloKe BblpyyaeT ra3oBan ropenka.

Mockonbky cobcTeeHHOro 3apaaa
XBaraeT He Hafonro (XOTA B ropeske u
NPeaycMOTPEH JEXYPHbIH PEXUM MUHU-
ManbHOW noaauun), K annapary npoaawTt
1 6anNoH C ra3oM, a TaKKe no Katanory
MOXHO BbIGpaTh Hacagku Tpebyemoi
KoHgurypatmu. Takan TexHONoruA nam-
KW NO3BONAET 3aMEHATL MUKPOCXEMY Ha
OfHOM M TOM XK€ MecTe [0 NATU-WECTU
pa3. Kpome toro, BUC-bi u CBUC-bi MOX-
HO YCNEWHO NaATh TONLKO TAKMMU UHCT-
pymeHTamu. B 1O e Bpemsa nasnbHbie

3



CTaKLMKU NO3BONAIOT 3aMEKUTL “unn” Ha
OlHOM MecTe ofuH-fBa pasa. [ocne
3TOr0 TOKONPOBOAAWME INEMEHTHI MOH-
Tama 6e3HafieMHO OTCNauBaloTCH, a
nnara nyssiputcA. Yawe scero 3TuM
rpewmnT Kopenckan neyarb.

Npenctagutenn WELLERa ans uc-
Nonb30BaHWA B CEPBMCHBIX LEHTpax
npegnaraloT ewe oauK NOONLITHLINA UH-
CTPYMEHT — TaK Ha3blBaeMbiil TEPMO-
nuHyet. OH cnocober nporpesaTh BLIBO-
Dbl AMCKPETHBIX 3IEMEHTOB 3NEKTPOHMKM
cpasy ¢ obeunx cTopoH. C ero nomoubio
yno6HO MMEKHO [EMOHTMPOBATbL AETaNM
¢ rubKUMM BLIBOLAMM, NOCKONbKY NasNb-
HUK Npyu 3TOM BoOGwe He Tpebyerca. U
XOTA Ha Nepeblil B3MAL BCE 3TU NPUCAO-
cobneHmn Hepewesbl, NOCNE PEMOHTA
LBYX-TpeX [OPOroCTOAWMX ayaMoanna-
paroB OHM NONHOCTLIO ceBA okynaioT.

B 3aBMCMMOCTH OT PMpPMBI-NPOU3BO-
IMTens AONA peMoHTa (HeuCnpaBHOC-
Teil) MexaHM4YeCKOW YacTu No OTHoLLe-
HMIO K 3NIEKTPOKHOI Konebnetca B
OONbLLYIO MM MEHBILYIO CTOPOHY. XOTA
B cCpefiHeM ux GbIBaeT Kak pa3 NOPOBHY.
K comanenuio, paspaboTumkn annapa-
Typbl B NOTOHE 3a CHUMEHueM cebecto-
MMOCTM CBOEH MpPOLYKLUM HECKONbKO
“nepebapiymBaioT” ¢ MCRONL3OBAHWEM
petanei u3 nnacTuka. B pasHbix y3nax u
MEXaHM3Max ayAMOTEXHWKM RnnacTmac-
COBblE ieTanu AeMOHCTPMpYIoT 06a cBo-
MX OTPULATENbHBIX CBOMCTBA. 3aMeHe
NOANEXAT fieTaNy KaK NONHKyBLLKWe 13-3a
136bITOYHOI XPYNKOCTH, TAK M CTEpLLMe-
CA OT Ype3MepHON INACTUYHOCTH.

MNocnepkee, K npuMepy, OTHOCMTCA
ONATL-TAKU K 3arpy304HbIM CTONAM na-
3epHbIX AUCKOBOAOB. JlOCTaTOuHO He-
CKONMbKO pa3 Aociarb CTon B annapar,
NPUNOXUB HEKOTOPOE YCMAME PYK, Kak
3yBLbl NNACTMACCOBbIX INEMEHTOB Nepe-
[iaun BLIXOJAT M3 CTPOA U cpasy cbusa-
eTCA NporpaMma TeCTMPOBAHUA HANUUUA
IMCKOB. A 6e3 ee pe3ynbTaToB My3LEHTP
pabotatb He ByaeT. Yto mobonLITHO, B
pyKoBOACTBax NoOnb3oBatens o6 3ToM
HIOAHCE, KAK NPABMIO — HK CNOBA.

XoTa B nocnegHee BpeMs “obparHble
cBA3n” C M3rOTOBMTENAMU 06CNYMKuBae-
MO TEeXHMKM NOCTENEHHO HauuHawT
Hanammearbci. Ho B 3TOM Gonbure 3a-
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C/yra NpPUHAJIEUT HEe UM, @ POCCuil-
CKMM MeHeaMepaM. B utore ot Hac Tpe-
6yeTca CTaTMCTUKa XapakTepHbIX HeuC-
APaBHOCTE NO KaMaoih KOHKPETHOM
MOZlenu, a B3aMeH OTeYeCTBEHHbIE Cep-
BMUCHbIE LEHTPLl nonyyawT Bionnetenu
N0 NOUCKY ¥ PEMOHTY HEUCRPABHOCTEW,
npaBAa, Ha aHMMIACKOM fA3bike. Mexay
TeM, KOTfa WX B LEHTpanbHOM oduce
“neperoHAT” Ha pyCcCKMiA, OKasbiBaeTCSs,
YTO NPaKTUYECKHU BCE NOCNEAHME U3Be-
CTUA yIe ycTapenu.

C yyeToM TOro, 4TO MHOTUE U3NHULLHE
CaMOHafienHHble NONb30BATENM annapa-
TOB MHCTPYKLUM BOOBLLE HE YMTAIOT, U3-
roTOBUTENAM, Aia M NPOAABLAM ayano-
TEXHWKKN He Mewano Obl “noocHacTUTL”
YRAKOBOUYHYIO Tapy OCHOBHbIMKU Npepy-
NPEXAEHWUAMU HA PYCCKOM UM MHEMO-
HUYECKUMM NUKTOrpaMMamu. B Hanbo-
nee UMBUNW3OBAHHbIX CTpaHax M3roTo-
BUTENM MMEHHO Tak u nocrynawt. K
npuMepy, y BCex annaparos NpepycMoT-
PEH TPAHCNOPTHLIM peMuM uKcaymm
3arpy3ouHbix cTonoe. Ho y mopenei
npourpuisatens PANASONIC (tuna SF-
EH-500 unu 600, a Take SA-AK40 1 um
noao6Hbix) anckosoa B pabote Gbin Ha-
CTONBKO YYBCTBUTENbHBIM K NI0BOMY CO-
TPACEHMIO, YTO Ha (PUpMe YAAKOBOYHYIO
Tapy 3apaHee NpoMapKupoBanyu npepy-
NPEXAEHUEM O TOM, YTO HeOBXOAMMO
HaMarb, NpeMze YeM nepeABMHYTL an-
napar “Ha napy AIoiiMOB B CTOPOHY”.

TaK uTO, fOpOrMe corpampaaHe, XoTs
K XOpOLeMy NPUBBLIKAIOT M BLICTPO, HO
OT “mypHOM” NpUBLIYKKM NONb30BATLCA
COBETCKON TEXHWUKOM, BLINONHEHHON U3
feTaneil BOBHHOro NPOU3BOACTBA, @ NO-
TOMY MMEIOWUX ABOWNHOM, & TO U TPOM-
HOM 3anac NpoYHOCTH, NpUAeTCA Ao6po-
BOJIbHO OTKa3blBaTbCA. W BOBCE He no-
TOMy 3a py6emoM AenaioT Takyio Xpyn-
KYIO TEXHUKY, YTO BOCAUTLIBAIOT “Kynb-
Typy nonb3oBatens” unu npeciepyior
COOCTBEHHbIA 3KOHOMUYECKMIA UKTepec.
Npocto poccuitckue ycnoems (Bceeos-
MOXHbIe nepenajsl aMANUTYAL!, AeBUa-
LMK 4AcTOTbl CETEBOTO HampAMEHWA M
T.N.) HE NO3BONAIOT 3KCMNYaTMpoBaTh
¥X annaparbl B HOPMaNbHOM peXmnMe.

Mexpgy TeM npepcTasMTenu Heko-
TOpbix 3apybexHbix GupM no npous-

BOACTBY ObITOBON pafMoOTEXHUKM O3a-
604YeHbl CTAaTUCTUHECKUMM AAHHLIMM
no peMOHTYy CBOEW NpOAYKLWM, OCO-
6exHo B rapaHTuiHble cpoku. K ux Be-
nuyanweMmy yauMBReHuio nopfobHas
CTaTUCTMKA 3a pybexoM B KOpHE 0TNK-
yaetcs OT Hawen. W, He Hajescb Ha
BO3MOXHOCTM POCCHMCKOrO NpaBoOBO-
ro yperynnposauua npobnem Mexay
noTpebuTensMM 3NEKTPOIHEPTUM U ee
NPoOM3BOAUTENAMM NO CTaHAaapTam
3T0i cneynpuyecKkon NPOAYKLUM, OHU
NNaHUpyIoT CREeyManbHo ANA Hawero
pbIHKa BbINYCKaTh NPOAYKLMIO C 60nb-
WHM 3aNacOM NPOYHOCTH.

MeHblre Bcero xotenocs 6bl nony-
YMTb YNPEK B CBOW ajpec 3a peknamy
3apybexHbix annapaTos, 0TAaBan npea-
noutenue Kakom-nubo ¢dupme, Ho ¢
MHEHWEM PEMOHTHWKOB HeobHx0AMMO
cumTatbea. OHM yTBEPIARIOT, YTO Ha ce-
rOAHA B POCCHUIUCKMX YCIOBUAX NOAOOHO
“MKMNaM-BCelOPOXKHMKAM” YBEPEHHO
“epyT™” W pexe NOMAIOTCA NULLb ayano-
annapatst ¢pupm PHILIPS u PIONEER.

XoTA 3aecb NpMCYTCTBYET elle OfHa
npobnema — Hefo6pPOCOBECTHOCTL He-
KOTOpBIX POCCHICKMX TOpralei Ha “au-
KoM” pbiHKe c6biTa 6bITOBOW papnoane-
KTpOHMKKN. Bepb BHewHe nopaenka ab-
CONMIOTHO HUYEM He OTNUYAETCA OT Pup-
MEHHOW, @ BCKpbITb NNOMBbE U 0BKapy-
HuUTb “BECH 3TOT yMac” B Nepuop rapax-
THKM MOXHO NNLLL B CEPBHUCHOMN Cnyxbe.
Ho, KaK npaeuno, K 3TOMy BpeMeku “no-
e3f ye ywen”. N ecnu B apyrux cTpa-
Hax NpeacTaBuTeny GUpM XOTb KaK-TO
noAaepMuBaioT “yectb MyHaupa“, TO B
Poccuio uper “Mmaccoebii cnuB” He
TONbKO NOANONbHOI BOAKHM, HO M “nane-
HOM"” 3NEKTPOHMKHM.

-

~

Pepaxuyus xypHana
BbIPAMAET NPU3HATENBHOCTD
¢upme “Anuna Budeonpog Cepsuc”
33 NOMOLLb B NOATOTOBKE

AAHHOM nybAMKayum

Ten.: (095) 117-64-60, 118-87-94
\ E-mail: videoprof @ mtu-net.ru/
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eneBmM3InoHHaA TeEXHHUKA

YEPHO-BEABIE TEAEBU3OPLI <t0nocty 31/34 Tb-4301~>.
YCTPOWCTBO M PEMOHT

“OHocts 31/34 Tb-4301" — vep-
HO-6ensie nepeHoCHsle TeneBu3opsl
Ha KUHECKONax C fuaroHanslo 3KpaHa
31/34 cm v ymom oTknoHexns 90°,
obecneyusalpoue npueM Tenesusu-
OHHbIX NEepeaay B AuanazoHax MeTpo-
BbIX U 1ELIMETPOBLIX BOJIH HA COPOKA
NpeABapUTENbHO HACTPOEHHbIX U
BHECEHHbIX B NaMATH TENEBUUOHHBIX
nporpammax. Tenesusops! obecneuu-
BalOT NpueM nepefay 3BYKOBOMO CO-
npoBOXeHUA No ctaHaapram B/G u
D/K. B tenesusope “HOHocte 31 Tb-
4301" yctaHoeneH kuneckon 31JIK9b
(311K4b), a 8 Tenesusope “tOHoCTs
34TB-4301" — 34/1K5b (34J1K1b-
20T) CO CNpAMNEHHLIMK YIMAMU W
MNOCKUM 3KpaHOM.

Ynpasnate TeNeBU3OPaMU MOX-
HO KaK C nynsra MECTHOTo ynpasne-
HUA, PACNONOXEHHOTO Ha nepeaHe
navenu Tenesusopa, Tak u ¢ MNY. Ha
nepepHei naHenu HaxoAAaTCA KHON-
KW HacTpoO#Ku (perynuposku) u ne-
PEKNIOYEHUA KaAHaNoB U MeHIo,
obecneuusaloume  peryauposky
3BYKOBOTO COMpOBOXJEHUSA, nepe-
KNlOYeHUe KaHanos No KONbUY B
CTOPOHY YBEJIMYEHUA UMK YMEHbLLIE-
HUA HOMepa KaHanos, a Takxe f0-
NOMHUTENLHBIE PEryIUPOBKU U ne-
peKNloYEHUA NOCPEACTBOM KHOMKH
MeHI0 (aBTOMaTU4eCcKuit NOUCK, Ha-
CTpPOMKa M 3anOMUHaHKe NporpamM,
BKJIIOYEHME U BLIKJIOYEHUE PEXUMA
AV, ycTaHoBKa TanMepa BKNIOYEHUSR,
NEPEKNIOYEHUA UNKU BLIKNIOYEHUSA U
fnepesoaa TENEBU3Opa B AEHYPHLIMA
pexum).

C NAY npononHutensHo obecne-
YUBAIOTCA NepeBoj, Tenesu3opa B
pexumsl TV (oT teneuentpa) u AV
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(OT BHEWHEro UCTOYHUKA BUAEOCUT-
Hana), BLIK/NIOYEHKe 3BYKOBOTO CO-
NPOBOX/EHUSA, BKIIOYEHNE UNK Bbi-
KNlOYEeHUe WHAMKAUMK HOMepa Ka-
Hana Ha 3KpaHe KWHeCKona, nepe-
BOJ, Teneeu3sopa u3 pabouero pexu-
Ma B AexypHbiit u obpartHo. Mpu ot-
CyTCTBMU BUAEOCUIHANA B TeuyeHue
5 MUHYT TENEBU30P NEPEXOAUT B fie-
HWYPHbBI pexumM.

Ha nepepHeit naHenu Tenesuso-
POB pacnonoXeHsl TaKKe KHOMKa
BKJTIOYEHUA/ BLIKITIOYEHUA HanpaXe-
Hus cety, ceetodunstp ana ¢oto-
npuemHuka npu pabore ot MNAY u
WHAKKATOP OEXYPHOIo pexuma pa-
6ot TEnesusopa. B pabouem pexu-
ME WHAKKATOp He CBETWUTCH, B fie-
KYPHOM — CBETUTCA KPacHHIM LiBe-
ToM. TeneBu3opsl UMEIT efUHYIo
YHUULUPOBAHHYIO CXEMY U Mmeyar-
Hyl0 MOHONNATY, HO Pa3/IYHLIE KOH-
CTpyKuuK Kopnyca (B 3aBUCUMOCTM
OT AMAroHanu KuHeckona) u nnar
MECTHOIO ynpasfieHus.

MNuTaHue Tenesu3opos ocyule-
CTB/IAETCA OT CETU NnepeMeHHOro To-
Ka vactotoit 50 [ HanpsxeHueMm
220 B £10% v akkymynatopa asTo-
mobuns Hanpsenuem 11,7...14 B.
AkkymynsTop asTomobuna nopxnto-
YaAETCA K TEeNEeBM3OpY CneLuansHbiM
Kabenem, BXOAAWMUM B KOMNNEKT NO-
CTaBKUW TeneBu3opa.

MNpuHyunuansHaa 3nekTpuyec-
Kas cxema TENeBU30pOB NpuBefeHa
Ha pucyHke. B cocrase Tenesuso-
pOB WMEIOTCA Cneflylouiue OCHOB-
Hele y3/bi

2 MoHonnara A1, Ha KoTopo#
pacnonoXeHbl OCHOBHbIE COCTaBNIA-
owue cxemul TENEBU30Pa: BLINPAMU-

b.Kynuxos

TeNb HanpsAXeHWA CeTU Ha Auopax
VD1-VD4, nuHeiiHble cTabunu3atopsl
Ha HanpsxeHua 11,5 B Ha Mukpocxe-
me D1 n 5 B Ha mukpocxeme D3; ce-
nekTop KaHanos scesonHoselii (CKB)
A1.1; MUKpOKOHTpOANEp Ha MUKPO-
cxeme D4; anekTpudecku crupaemoe
N3Y Ha mukpocxeme D2; pewudpa-
TOp NnepeknioyeHus auanasonos CKB
Ha TpaH3auctopax VT2, VT3, VT8, VT9,
VT11 v auopax VD8, VD9, VD11; mHo-
ropyHKLoHansHasa mukpocxema D6
06paboTKU TeNeBU3UOHHOTO BU/EO-
CUTHANA, COAEPXALLAn TaKKe CXemy
APY, 3apaiouue reHeparopsl CTpoy-
HOM U KafpOBOW pa3sBepToK U npea-
BapUTENLHLI YCUNUTENb HU3KOM Ya-
CTOTbI; NPeABapUTENbHBINA YCUNUTEND
Ha TpaH3uctope VI16 u BbIXOAHOW
KacKaj KafpoBOW pa3BepTKU Ha
Tpan3uctopax VT18, VT19; npepga-
pUTENbHBIN  YCUAUTENb  CTPOYHOM
passepTku Ha Tpausuctope V114 u
BbLIXOAHOW KAacKaj Ha TpaH3ucTope
VT17; suixoaHoit ycunutens HY Ha
Mmukpocxeme D7; cxema perynupoBKu
APKOCTH, KOHTPACTHOCTU U NPUBA3KY
YPOBHA YEPHOTO Ha MuKpocxeme D3;
BLIXOAHOW KacKaj BUAEOYCUNUTENA
Ha Tpau3ucTope VT21;

2 cunoBoil Tpancgopmarop T1 ¢
KoHpeHcaropom C1;

1 Mnnata MecTHOro ynpasneHus
A4, Ha KOTOpO# pasmeLieHsl KHO-
noyHsle nepeknwyarenu SB4-SBS,
GOTONPUEMHUK HA MUKpOCXEME
ILMS 5360 u WHAUKATOp AEXYPHOrOo
pexuma (guop VD1);

1 Kuteckon VL1 c otknoHaowen
cuctemont A7;

1 AuHamuyeckas ronoska BA1L.
B tenesusope “Knocrs 31Tb-4301"
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npumeHnetcs ronoska 3[QLU-18, B
Tenesusope  “HOHocts  34Tb-
4301" — 5I4LU-10;

Q NyNLT LUCTAHLMUOHHOTO yNpas-
neHun A6.

OcobeHHOCTL Cxembl TeneBu3o-
pOB — fpUMeHeHWe YnpoLeHHOro
MUKDPOKOHTpONNEPa ynpasieHua Ha
mukpocxeme INA84C641NS-268,
umeroulero Gonswne hyHKLUOHANb-
Hble BO3MOXHOCTU.

TeneBU3MOHHLIN CUrHan oOT aH-
TeHHbI MOCTYNAEeT HA aHTEHHBIA BXOL,
CKB, rne oH ycunueaetca u npeob-
pasyercs B curHansi 114 usobpaxe-
HuA M 3ByKa. flepeknioyeHmne Hac-
ToTHbIX AuanasoHoB B CKB ocyuwe-
CTBNAETCA 33 CYET KOMMYTALMKW fie-
wundparopom Hanpaxenus 5 B, no-
CTYNaloLLero ¢ BbiB. 2 MUKPOCXEMbI
D3 crabunusaropa HanpsXeHUA Ha
KoHT. 3-5 CKB. lewndparop ynpas-
NAETCA OT MUKPOKOHTponnepa (MUK-
pocxema D4), Ha BuiB. 7 1 8 KOTOpO-
ro hOpMUPYIOTCA KOAB KOMaHA 1o
ypoBHaM O u 1.

Mpwv ypoBHAX 0 Ha BLIB. 7 U 8 MK-
Kpocxemul D4 Tpansuctopn VT2,
VT3, VT8, VT9 3aKphiThl, TPAH3UCTOP
VT11 oTkpuIT M HanpsxeHune 5 B ve-
pe3 ero OTKPLITHIA Nepexof, IMUT-
TEp-KONNeKTop  nocrynaer  Ha
KoHT. 5 CKB u Brniouaet I guanasox
MB (ans KS-H-131-0 3o wacrotsl
48...174 My — 1-5 kaHnansl MB u
1-8 KabenbHble KaHansl).

fipu ypoBHax 1 Ha BbIB. 7 M O Ha
BbIB. 8 TpaH3uctopsl VT2, VT8 ot-
KpbiThl, @ VT3, VT9 n VT11 3akpsiThl.
HanpsxeHune 5 B yepe3 OTKpbITHIN
nepexof, IMUTTEP-KONNEKTOP TPaH-
3ucTopa VT8 nocrynaer Ha KOHT. 4
CKB u Bkniovaet II guanason MB
(pns  KS-H-131-0 310 wyacrorsl
174...470 MIy). Takum obpasom,
npumeHenue CKB tmna KS-H-131-0
obecneunBaer npuem Tenenepepay
BO BCEM [iUarna3oHe MeTPOBbIX BOJH,
BKNIOYAA KabenbHble KaHansl.
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Npu ypoBHax O Ha BLiB. 7 U 1 Ha
BbiB. 8 MUKpocxembi D4 TpaH3ucTopsl
VT3, VT9 otkpuiThl, a VT2, VT8 n VT11
3akpuiTel. Hanpsxenue 5 B yepes oT-
KPHITHIA epexofl IMUTTEp-KoJUIeK-
Top Tpaw3ucropa VT9 nocrynaer Ha
koHT. 3 CKB u BKnouyaeT guanasoH
DMB (vactots 470...862 My — Ka-
Hansl 21-69). HanpsxeHue HacTpoit-
KW CTabuUnu3nMpyeTca MUKPOCXEeMOil
D8 un uepes uens R59 R48 R58 R57
(22 noctynaet Ha koHT. 2 CKB. Benu-
YMHA  HanpsKeHUA  HACTPOWMKU
(0,5...28 B) onpepnensetca cTeneHs10
OTKpbIBaHWA TpaH3ucropa V16 B 3a-
BUCUMOCTM OT YNPABJIAIOLLETO Hanps-
XeHua Ha BuiB. 1 MuKpocxemsl D4.

C koHT. 10 1 11 CKB curnans N4
n3obpaxeHns M 3ByKa M0CTynawoT
Ha GUNLTP COCPEAOTONEHHON Ce-
NEK1MK, BHINONHEHHBIN Ha unsTpe
NAB 75, kotopsuiii chopmupyer AYX
KaHana u3obpaxeHuns u 3ByKa, a 3a-
TeM Ha BbiB. 8 U 9 MUKpOCXeMmbl
D6 — Bxopn YNIYWU3, rpe ocyuwectnn-
eTCA flanbHellee ycuneHue, fetek-
TUpPOBaHWE U pa3fiesieHne CUTHaANoB
MY u3obpaxeHus U 3ByKa.

BupeocurHan ¢ BuiB. 17 MUKpo-
cxembl D6 yepes uens R29 L3 R43 u
PEXEKTOPHLIA Nbe30KepaMUYECKNit
thunstp Z3, obecneunsalowmii nopas-
NleHne NPOMEXYTOUHOM YacToTh 3BY-
Ka, MOCTYMAET HAa 3MUTTEPHLIN NOBTO-
putens (Tpan3uctop VT10), a 3atem ¢
pe3uctopa R55 uyepe3 KonpeHcaTop
C19 wa Bxon Mukpocxemsl D5
(BbIB. 4), C BHIXOAA KOTOPOW (BbIB. 1)
NOAAETCA HA BLIXOAHOW KacKap BU-
LEeoyCUNUTEns, peann3oBaHHLIA Ha
TpaH3ucrope V121, Harpy3koi KoTto-
poro saensetcs pesucrop R126.

HanpseHue nuTaHna BLIXOQHO-
ro Kackaja BUAeoycUnutena nopa-
erca ¢ soinpamMutens VD21 (73 ye-
pe3 ¢unstp (74 R121 (81 u pe3suc-
Top R126 Ha konnekTop TpaH3UCTO-
pa VT21. Pextum Kackapa no nocro-
AHHOMY TOKY YyCTaHaBNMBAETCA pe-

3uctopom R119 u yensio VD16 C72.
C konnektopa TpaH3ucropa V121 su-
peocurHan yepes yens VD19 C71 un
nenutens R132 R129 noctynaer Ha
Karof, KuHeckona (KOHT. 2 coefiuHKu-
Tena XS11). Perynuposka apkocTu n
KOHTPACTHOCTU M300paxeHnn ocy-
WEeCTBNAETCA U3MEHAIWNMACA yN-
DABNAOWMUMU HANPAKEHNAMM, CHU-
MaeMbiMKU C BbIB. 3 U 5 (cooTseTCT-
BEHHO) MUKpocxembl D4 MUKpOKOH-
Tponnepa v NPUXOAALMUMUA HA BbIB. 7
u 6 mukpocxemsl D5. TaweHune 06-
paTtHoro xopa nyyeii No CTpoKam W
Kappam obecneynBaeTca umnynsca-
MW, KoTopble (POPMUPYIOTCA B MUK-
pocxeme D6, cHumawoTca € ee
BbiB. 27 U yepe3 pe3uctop R96 no-
CTynatoT Ha BbiB. 3 MUKpocxembl D5.
Curvan Y 3Byka cHUMaeTca ¢
BuiB. 17 Mukpocxemsl D6 n uepes
KoHpencarop C13, pe3suctopsi R28,
R40, nonocoBhle nbe3okepamuyec-
kue ¢unstpsl Z1 (55 MIy) u 72
(6,5 MIy) u koHpencatop C18 nocry-
naet Ha BbiB. 15 MuKkpocxemsl D6
(Bxop YN43). Curnan HY cHumaertcs
¢ BbiB. 12 Mukpocxemsl D6 u yepes
yens R88 €62 R109 C70 nopaercs Ha
Bxof MMKpocxembl D7 (BuiB. 3) —
BbIxOHOTO Kackana YHY.

Harpy3ka BbixofjHOro Kackapa
YHY — puHamuuyeckas ronosKa
BA1. [pomKoCTb perynupyerca us3-
MEHEHWEM HaNpPAXKeHUsn, CHUMaeMo-
ro ¢ BhiB. 2 MUKpocxemsl D4 n nocry-
namwowero Ha BbiB. 5 MUKpoCxeMbl
D7. NepemenHuiit pesuctop R88 yc-
TaHABMBAIOT B TaKoe fONOKEHUE,
4To6bI NPU MaKCUMaNLHOW FPOMKOC-
TW 3BYKOBOE CONPOBOXAEHHNE He UC-
Kayanocb WU 3ByK He BAMAN HA yC-
TouMBOCTL M300paxeHus. Hanps-
KeHne nuTaHma Ha mukpocxemy D7
NOCTynaerT c BbIB, 2 MUKpocxemsl D1
crabunu3saropa Hanpsxenua 11,5 B
yepe3 dunwvrp R21 €69 (78.

3apaowmi reHeparop KappoBoOW
pa3BepTKU HaxXO[UTCA B MUKpOCXe-
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me D6. NMunoobpa3Hoe HanpameHue
KafipoBOW YacToTbl CHUMaeTCcA ¢
BbIB. 3 MUKpocxeMbl D6 u yepes pe-
3uctop R93 nocrynaer Ha 6asy
npefBapuTeNBLHOrC yCUAWUTens, Bbl-
NONHEHHOro Ha TpaH3aucrope VT16.
BuixogHo# Kackaf, kagpoBOW pas-
BEpTKU peanu3oBaH Ha pa3Hononsap-
HbIX TpaH3ucropax VT18, VT19. Ha-
rpy3Koil Kackafa ABNAIOTCA Kafpo-
Bble Karywku OC, koTopble nogknio-
YAKTCA K 3MUTTEpY TpaH3uCTopa
VT18 yepe3 coeguHutens XP5, XS5.
Tok KappoBoO¥ pa3BepTku NpoTe-
KaeT yepe3 kapposbie katywku OC,
paspenuTensHult KoHgeHcarop (67
v pe3auctop R117 Ha kopnyc. ®opmy
KafpoBOro TokKa (NWHEHHOCTb no
BEPTUKaNW) perynupyior nepemeH-
HblM pe3uctopom R107, a ero amn-
nvtyay (pasmep no BepTUkanu) ne-
- peMeHHuIM pe3ucrtopom R116. Cuh-
XPOHU3ALMA YaCTOTHl KafjpoOBOM
pa3eepTky obecneynBaeTca MUKpO-
cxemoli D6. HanpsxeHue nuranus
11,5 B BbIXOAHOIO Kackaja Kappo-
BOW pa3BepTKW NOCTyNaeT C BLIB. 2
MUKpOCXeMbl cTabunusaTopa Hanps-
eHusa yepe3 ¢unstp €3 R99 (58.
3apaiowmii reHeparop CTpOYHOM
pa3BepTKU HaxOAUTCA B MUKpPOCXe-
me D6. 3anyckawowue wMNynbCHl
CTPOYHO# 4aCTOTHl CHUMAKTCA C
BolB. 26 Mukpocxembl D6 u yepes
yenb R98 (53 noctynaior Ha 6Gasy
npefiBapuTeNbHOrO YCUAUTENs, Bbl-
NonHeHHoro Ha TpaH3uctope VT14.
BeiIxOAHOM Kackaj CTpPOuYHO# pas-
BEPTKU peann3oBaH Ha TpaH3ucTope
VT17. Ceasb Mexpay npefpapurtens-
HbIM YCUNUTENEM W BBIXOAHBLIM Kac-
Kafiom TpaHchopMaTopHas.
Harpy3koil BbIXOAHOTO KacKaja
ABNAIOTCA CTPoyHble Katywku OC,
KOTOpble NOAKNIOYAKOTCA K KONNEK-
TOpy TpaH3ucropa VT17 uepe3 co-
eavHuTeny XSG, XP6 u koppekTupy-
owmin konpeHcarop C65, v Konnek-
TOpHaa 0OMOTKa 4-7 CTPOYHOrO

eNneBn3NOHHAOA TeXHHNKA

TpaHcdopmatopa T3 tuna TOC-12M,
Bo BTOpUYHbIX 06MOTKax TpaHcdop-
maropa OpMUPYIOTCA UMNYNbCHbIE
HanpAXEeH!A, KOTopble BbiNPAMNA-
IOTCA ¥ UCNONb3YIOTCA ANA NUTAHUA
BUAEOYCUNUTENA U Lenel KMHeCKO-
na. Hanpsxenus ans yckopsaowwero
¥ oKycUpyloLLero 3NeKTPoAoB Ku-
HecKona CHMMAIOTCA € BbINPAMUTENSA
VD23 (82 v penurena R139 R138
R137 R136.

B renesusopax “lOHocte 31/34
Tb-4301" NnpUMeHAIOTCA KMHECKONbI
C yCKOpAtoWwMM HanpsaxeHuem 100 B
(3111K4b-20T, 34/K16-20T) wunu
250 B (31/1K9b) oTHocuTeNbHO Ka-
TOfa, NO3TOMY B 3aBMCMMOCTY OT Be-
NWYMHBI YCKOPAIOLLEro HanpaXeHus
M TUNA KWHEeCKona NpOBOAHMUK OT
BLIB. 6 NaHenu KMHeckona 3anauea-
erca B 3aknenky 21, 15 nnu 16.

MpoeopHuK OT BHIB. 7 COeAUHM-
Tena X511, vaywuit Ha dokycupyio-
WU INEKTPOA KMHeCKona, 0ObIYHO
3anavBaerTca B 3aKnenky 22, Ho Npu
HeoOXOAMMOCTV MOXET 3anavBarb-
cAa B 3aKknenkn 15 wnm 16, Ha koto-
pbIX MMEIOTCA ApYrue HanpAXeHUs,
oTnnyHble ot 0. HayanbHbIV ypoBEHb
HanpsaxeHus 4,0... 4,4 B, Heobxopau-
Moro s paborel cxembl APY B MUK-
pocxeme D6, ycraHaenueaercs ne-
peMeHHBIM pe3uctopom R73. Ha-
npsaxeHve APY Ha CKB cHumaercs ¢
BbIB. 5 MUKpocxeMbl D6 1 nopaercs
Ha KoHT. 1 coegunuTens CKB. Ha-
npaxenve ANYI cHumaerca ¢
BoiB. 18 mukpocxembl D6 v uyepes
3MUTTEpHLIA noBTOpUTENDb (TpaH3u-
crop VT12) u uens R61 R52 (12
NpUXOAUT Ha MUKPOKOHTponnep
(ebiB. 9 MuKpocxeMsl D4), rpe cme-
WMBAETCA C HaNpPAXEHUeM HaCTpoit-
Ky, noctynatowmm 3arem Ha CKB.

MukpokoHTponnep obecneuusa-
€T ynpaBneHue CeNeKTopoM KaHa-
noB (NepeknioYeHne KaHanoB U Ha-
CTPOiiKa), perynupoBKy APKOCTH,
KOHTPaCTHOCTH, TPOMKOCTH, nepe-

BOJ, TENEBU30PA B leXYpHLIN U pa-
604Nl peXUMBI, @ TAKKE BbIBOJ, UH-
dopmaiuy o Homepe KaHana, QyHK-
UMOHaNbHLIX PEerynvpoBKax, HacT-
pOiKe, 3anOoMWHAHWKM KaHana W
(YHKUMI MeHI0 Ha 3KpaH KWHeCKO-
na. CurHanel gna oToOpaxeHns UH-
dopMayum CHUMAKTCA C BHIB. 24
mukpocxemel D4 u yepe3 yenv R14
(5 (63 R111 nopgaiorca Ha 6asy
TpaH3ucropa VT21 BbixogHOro Kac-
Kapa sugeoycunutens. CMHXpOHU-
3aUMA  CUrHanoB oTobpaxeHus
obecneynBaeTca uMNynbcamu 06-
parHoro xofia KafpoBOiN pa3BepTKy,
nocTynaioilymMm Ha BbiB. 7 MUKpO-
cxemul D4 ¢ ycunutens, BeinoaHeH-
HOro Ha TpaH3uctope V122, u cTpou-
HBIMWM MMNYALCAMY, NOCTYNAKLUMK
Ha BbIB. 26 MuKpocxembl D4 yepes
yens R17 R13 €66 R97 ¢ xonnekro-
pa TpaH3ucropa VT17 BhixofHoro
KackKafja CTpoyHoW pa3sepTku. le-
peBOA TENEBU30pa B AEXKYPHbIN Unu
pabounii pexum paboTel ocywecTs-
NAETCA CUTHanamu, NPUXOAALMMY C
BbiB. 41 MukpocxeMmbl D4 Ha 6asy
Tpan3ucropa VT1. B pexypHom pe-
XUMe CUrHan BbICOKOro ypoBHA (1)
yepe3 pe3sucropsl R2, R4 noctynaer
Ha 6a3y TpaH3ucTopa VT1, oTkpuiBa-
er ero U Gnokupyer pabory crabu-
nu3saropa Hanpsaxenus 11,5 B.
Tenesusopsl “KOHocTs 31/34 Tb-
4301” BbINYCKAKOTCA TaKKe B Bapw-
aHTe WCnonHeHws, obecneuyueaio-
LeM npuem CUrHanos 3BYKOBOIO CO-
NPOBOX/AEHWA TONLKO NO CTaHAAPTY
D/K. B 3Tom cnyyae B nevarHyio nna-
Ty (MOHONNaTy) He yCTaHaBAWBaKOT-
ca anemenTol R40, 71, R92, (52, L7.
Bmecto KoHTypa L7C52 u pe3ucropa
R92 ycTraHaBNMBAETCA NepeMbiuKa.
Teneeu3opbl BHINYCKAKOTCA ¥ B
BapWaHTe UCNOAHEHWA C BO3MOXHO-
CTbl0 NOAKNIOYEHUA BHEWHUX uC-
TOYHUKOB BW[IEOCUTHANOB NO HU3-
KOW 4acToTe ¥ CUrHanoB 3BYKOBOTO
COMpOBOXAEHUA Yepe3 CcoefuHU-
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Tenb X1. IMUTTEPHBIA NOBTOPUTEND,
BLINOMHEHHbI Ha TpaH3uctope VT4,
CNYXUT ANA COFNacoBaHWA BLHIXOA-
HOTo CONPOTUBAEHWUA UCTOYHUKA BU-
LAE0CHFHaNa co BXOAOM MUKPOCXEMbI
D5. Ha MoHonnare npefycMOTPEHb
TEXHONOIMYECKUE pa3pbiBbl neyar-
HbIX MPOBOAHUKOB, WCMOAb3yeMble
Npu HACTPOMKE 1 NpPOBEpPKe OTAENb-
HbIX KacKajloB CxeMbl TeNneBU30pa,
0603Ha4YeHHble HAa NPUHLUNUANBHON
IneKkTpuyeckoi cxeme kak fp.1—
[1p.8 (nocne HaCTpOKK MOHOMAATHI
OHM 3anauBaioTcs).

XapaKTepHble HeMCNPABHOCTH
u cnoco6bl ux ycTpaHeHun

[Tonck HeucnpasHOCTell B Tene-
BU30pe HeoOXOAUMO NpOBOAUTH
NP1 NOAKIOYEHUM €70 K BHEWHEMY
WCTOYHUKY MOCTOAHHOTO TOKAa Ha-
npseHueM 13...14 B yepe3s coeau-
Hutens X3. Tok, notpebnaembiit Te-
NEeBM30POM OT BHEWHEro UCTOYHUKA,
He pomweH npesbiwate 1,6 A npu
HOPManNbHOI APKOCTH U MUHUMANb-
Hoi1 rpomMkocTu. pu pemoHTe Heob-
XOAWUMO YYUTHIBATH, YTO HA TENNOOT-
BOASALIEM PafUatope MUKPOCXEMb
crabunuszatopa HanpsxkeHus D1
uMeeTca HanpaxeHue 11,5...14 B.

1. Nipu nodknwveruu menesusopa
K Cemu hepeMerK020 moKa nepe-
20paem npedoxparumens FU1,
npu NOAKNIONEHUY K BHEWHeMy
UCMOYKUKY NOCMOAHKO20 MOKA
menesu3op pabomaem

JedekT yawe Bcero BO3HMKaeT
13-32 KOPOTKMUX 3aMblKaHui B nep-
BUYHBLIX LIENAX UCTOYHUKA MUTAHUSA,
HeucnpaBHocTH KoHpeHcatopa (1,
npo6os Ha kopnyc guopos VD1, VD3
WAK MEXBWTKOBLIX 3aMbiKaHWN B
TpaHcdopmatope T1.

TeneBu3op OTKAOYAIOT OT CETH
NnepeMeHHOro TOKa W OMMETpOM
NpoBepsIOT OTCYTCTBUE KOPOTKUX
3aMblKaHUM B LieNAX OT BbiKloyaTe-
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nA cetw fo amopHoro mocta VD1-
VD4 w puopw VD1, VD3.

2. Tenesusop He BKN0OYAEMCA
BO3MOMHbIE NPUUMHBI: BBIXO[, K3
cTpos npepoxpavuteneit FU1, FU2
(npoBepsioTcA B MepBylo o4epenb),
BuIKNlodarena cetu SB1, puopHoro
mocta VD1-VD4, MUKpOCXeMbl fInHER-
HOro crabunuzatopa HanpsXeHus
nutalua 11,5 B; neperpyska no Le-
namM nutanua 11,5 B u3-3a Hencnpas-
HOCTel B CxeMe CTPOYHOW pa3BepTHu;
HeucnpaBHOCTb TpaH3ucTopa VT1.
MposepsoT HanpsxeHwe 11,5B
Ha BbIXOAlE MUKPOCXEMBI cTabunusa-
TOpa B KOHTPO/IbHOIA Touke XN5. Ecnu
OHO OTCYTCTBYET, TO MPOBEPAIOT Ha-
npsXeHue Ha Bxope ctabunusatopa
(Ha BbIB. 3 MUKPOCXEMBI WK Npeno-
xpanutene FU2). Ecnu oHo otcyTct-
BYET, TO NpoBepsioT koHpeHcartop (1,
auopaHbit moct VD1-VD4, a 3atem Bbi-
Knioyatens cetu. Ecnum Boikovarens
CETU U AUOAHLII MOCT MCNPaBHLI, Ha-
npsyKeHue Ha Bxope cTabunusatopa
MMEeTCs, a B KOHTPONbHOM Touke XN5
OTCYTCTBYET, TO HeMCnpasHa MUKpPO-
cxema D1 unu tpanzuctop V1. {Tpu
neperpy3Ke u3-3a HenCnpaBHOCTEN B
CXeMe BLIXOHOTO KacKapja CTPO4YHOM

‘pa3BepTkn O6LIYHO BHIXOAUT U3

cTpos npepoxpanutens FU2 unu ne-
peropaet ppoccens L6.

3. Ikpan ne ceemumcs, 38YK ecmb

BO3MOXHbIE MPUUYMHBI: OTCYTCT-
BUE AHOHOTO HANPFKEHWA Ha Ku-
HEeCKomne u3-3a BbIXxOfa U3 CTpos ofi-
HOro W3 3NEMEHTOB B 3afaloLeM re-
HepaTope, NPeABapUTENbHOM YCU-
nuTene wuNK BHIXOQHOM Kackape
CTPOYHOI pa3sepTku (Yawe BCero
TpaH3uctopa VT17 wnu Tpauncdop-
matopa T3); oTka3 anemeHTa B Lienu
perynupoBKu APKOCTK.

MoMCK HEMCMPaBHOCTH HAYMHAIOT C
NpoBepKK HanpsxeHus 26 B Ha konnex-
Tope TpaH3anctopa VT17 u 11,5 B Ha kon-

nektope TpaHauctopa VT14. Ecam ownm
OTCYTCTBYIOT, TO NPOBEPAIOT Lienb Hanps-
WeHus nuTaHua 11,5 B o1 KOHTPONBHOM
Toukn XN5 0 KonneKTopa TpaH3ucTopa
VT14 (anemeHTbl R103, (56, VT14) v nc-
npasHocTb 3niemeHto L6, (64, VD17,
VT17, VD18. Ecnm yKasaHHbIe INEMEHTHI
UCMpaBHbl, HaNpsxeHue 26 B Ha konnex-
Tope VT17 umeetcs, noporpesaresib Ku-
HEeCKoma CBETUTCS, @ 3KPaH KMHecKona
He CBETUTCH, TO MPOBEPAIOT HaMuue
AHOAHOTO HAMPSHEHUA HA KMHECKONE.

Ecnr aHopHOTO HanpseHua Her,
T0 ocuunnorpagom NpoBepaAoT Ha-
NIUHME CTPOYHLIX 3amyCKaloWmx nm-
NyNLCOB Ha BbIB. 26 MMKPOCXEMbI
D6, Ha 6a3e u KonneKkTope TpaH3uc-
Topa VT14 (ocynnnorpamma 6), a 3a-
TEM Ha KOANEKTope TpaH3ucTopa
VT17 (KoHTponbHas Touka XN9). Ec-
N1 3anycKalouux MMNynbCoB Ha
BhIB. 26 MuKpocxembl D4 HeT, 3Ha-
YMT OHa HeucnpasHa.

Ecnu cTpouHas pa3septka pabo-
TaeT 1 aHO[HOE HanpaXeHne uMeeT-
CA, @ IKPaH KMHECKOoNa He CBETUTCH,
TO HeoOXoQMMO MPOBEPUTL HaMps-
weHne 60...75 B Ha Karope wu
160...310 B (B 3aBMCMMOCTH OT TH-
na KWHECKONa) Ha YCKOpAUWEeM
INeKTpofe KuHeckona (KOHT. 6 na-
HENK KMHECKONA) U U3MEHEHHe yn-
paBAAIOWEro APKOCTLIO HaMpsxe-
HUA Ha BbIB. 3 Mukpocxembl D4 u
BbiB. 7 MuKpocxembl D5 npu Haxa-
TK KHOMOK W3MEHEHHA APKOCTH Ha
nnare MecTHOro ynpasfieHus Tese-
Bu3opoM. Ecnu HanpsxeHnue Ha
BblB. 3 MUKpoCxeMbl D4 He nimeHs-
eTCA B YKa3aHHbIX Ha cxeme npepe-
nax, ToO HeucrpaBHa MUKpPOCXeMma
D4. Ecnu HanpsKeHUa U3IMEHAI0TCS,
a APKOCTb He perynupyetcs, TO He-
ucnpaeHa mukpocxema D5.

4. Ixpan ceemumcs,

Hem u3obpaXkenus U 38yKa
Bo3MOXHble NpUUYMHb — BLIXOJ

u3 ctpos CKB, ¢unetpa Z5, mukpo-
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eneBnM3InoHHAas TeEXHHUKA

cxembt D6 Mnu 0g4HOro U3 3neMeHToB
B cxeme APY.

MNowck HeMcnpaBHOCTM HAYUHAIOT
C NPOBEPKWU HANpsAXEHU# NUTaHUA
5 B HA KOHT. 5, HACTPONKKN Ha KOHT. 2
u APY Ha koHT. 1 CKB. lNpw otcyTcT-
BMM CUrHana Hanpsxeune APY
DOMKHO 6bITh 4,0...4,4 B. Ocyunno-
rpadom NpoBepsAIOT Hannune BULEO-
cuUruana Ha euiB. 17 mukpocxembl D6
¥ HU3KOYACTOTHOIO CUHYCOUAANBLHO-
ro CUrHana 3ByKa B KOHTPONLHOW
Touke XN6. Ecnu onu ortcytcTByioT,
TO HencnpaeHa MuKpocxema D6.

5. Omcymcmeyem uzobpaxerue,
3IKpaH ceemumcsa, 38yK ecms

MpoBepsAlT HanpaAXeHna nura-
HUs BUAeoycunutens 95...105 B Ha
KoHugeHcatope (81 w Konnektope
Tpau3auctopa VT21. Ecnu ero Her
MAKN OHO HUXE HOPMBI, TO NPOBEpA-
10T anemenTl VD21, C74, R121, C81.
Ecnu HanpsaxeHue nuUTaHus UMeer-
€A, TO NPOBEPAIT ocyunnorpacgom
HanWuWe BUAEOCUrHana Ha Karoge
KuHeckona (KOHT. 2 naHenu KuHe-
ckona). Ecnu 3pecy BupgeocurHan
OTCYTCTBYET, TO ocyuanorpatdom
NpoBEPAIOT €ro Hanuuue Ha Kof-
nektope Tpausuctopa V121 (He me-
Hee 30 B), a 3ateM B KOHTPONbHOM
Touke XN8 (pasmax curHana pon-
eH 6biTh 1...1,5 B) n npu Heobxo-
AVMOCTU LieMb €10 NPOXOXAEHUA OT
BelB. 17 Mukpocxembl D6 uepes
anemenTol R29, L3, VT10, R53, D5.
Ecnu Bupeocurtana Ha BoiB. 17 Mu-
KPOCXeMbl HeT, To ee HeobxoanMo
3aMenuTb. Haue Bcero npuHUHOM
HEWCNPaBHOCTU ABNAETCA BbIXOA U3
cTpos MuKpocxembl D5 u TpaHauc-
Topa VT21.

6. Omcymcmsyem 38yK080e
conposoxodeHue

Bo3MoXHbIe MpUuMHBI: 06pbLIB
KaTyWKN AWHAMUYECKON FONOBKW
BA1; oTcyTcTBME KOHTaKTa B CO-

epunutenax XP4, XS4; Hewcnpas-
HOCTL MUKpocxeMbl D7 wnu Kol-
Adexcatopa (C62. lpoeepswT Ha-
npaxexune nutauus 11,5 B Ha
BbiB. 2 MUKpocxeMbl D7 v conpo-
TuBnenune katywku (16 Om) auHa-
MUYECKO# FOIOBKH.

7. 38yxosoe conposoxdenrue
UCKAMEHO

HeucnpaBHOCTL MOXKET ObITb BbI-
3BaHa pedekToM dunbtpa 22, Hapy-
weHWeM HacTpoWKku koHTypa L5C51,
HETOYHOCTBIO HACTPOWNKW MepemMeH-
HbIM pe3ncTopom R88 u Heucnpas-
HocTbio KoraeHcaTopoe (42, (62,

8. B yenmpe 3xkpana apkas
20pU3OHMANbHAA NONOCa

MpuunHa pedekra — Bbixog U3
CTPOS OAHOIO U3 3EMEHTOB B CXEME
KagpoBO# pa3BepTKM, 0OpLIB B Lenu
NPOXOXAEHWA KaapOBOrO TOKa OT
amMuTTepa Tpan3uctopa VT18 (KoH-
TponeHas Touka XN10) uepe3 co-
enmnutenu XP5, XS5, kappoBble Ka-
Tywku OC, konpercatop (67 u pe3su-
crop R117 Ha Kopnyc, a TaKkie Heuc-
NpaBHOCTL MUKpocxeMui D6.

CHauana npoeepslOT Hanpaxe-
Hue nutanuuna 11,5 B Ha konnektope
Tpau3ucTopa VT19. 3atem ocyunno-
rpacdoM NpoBepAIOT nunoobpasHoe
HanpAXeHue Ha BbiB. 3 MUKpOCXe-
mbl D6. Ecnu oHo oTcyTcTByeET, TO
npoeepAT 3neMmeHTel R72 (29 wu
npyU MX UCMPABHOCTU 3aMEHAIOT MU-
kpocxeMmy D6. Ecnu nunoobpasHoe
HanpsXeHne UMeeTcs, TO nocnepo-
BaTe/IbHO NpPOBEPAIOT €r0 MPOXOXK-
geHue no uenu 6asa-konnekTop
Tpau3uctopa V116, 6a3bi-3MuTTephl
Tpau3uctopo VT18, VT19. Yauwe
BCEro BbIXOAAT U3 CTPOA TPAH3UCTO-
pel VT16, VT18.

9. Npu Ha)kamuu KHONOK nepe-
Kmoverus npozpamm (P) menesu-
30p He nepesodumca u3 9exypHo-

20 pexuma 8 paboyud,
uHOuUKamop ceemumcsa

MNpuunHo#i HeucnpaBHOCTU MoO-
XeT OblTb BbIXOA W3 CTPOA MUKpO-
cxembl D4, TpansuncTopa V11 unu mu-
Kpocxemul D1,

10. Omcymcmsyem nHacmpotika
Ha npusuMaeMbie npo2pammsl
Bo3amoxHasa npuuMHa — BLIXOA
n3 ctpos CKB wvnu otcytcTBMe Ha-
npseHuA HacTpoiku 0,5...28 B Ha
ero KoHT. 2. [poBepsAIoT Hanpsxe-
HWE HACTPOWKW, a NpU ero oTCyTCT-
Buu — 3nemenThl D8, R59, R58, R47,
(22,VT6. Ecnv aneMeHTHl UCNPABHEI,
TO NPOBEPAIOT Hanuune ynpasnsio-
L{ero HanpaXeHWA Ha BblB. 1 MUKpO-
cxembl D4 1 6ase Tpanauctopa VT6.
Ecnu HanpsxeHua oTcyTCTBYIOT, TO
3aMeHsaIoT MUKpocxemy D4.

11. H306paxceHue Heycmoi4uso

MpuunHa HeucnpaBHOCTU —
MCKaXeHWe CHUHXPOMMNYNbCOB B
BMZeOCUIHaNe MAW HapylleHue B
paboTe CxeMbl CUHXPOHU3ALUK
n3obpamenus. MNposepsior dopmy
BULEOCUTHANa B KOHTPONLHOM TOU-
ke XN7. Ecnv oHa UcKaxeHa, To 3a-
MeHAT TpaH3suctop VT10. 3atem
npoeepsaAloT 3nementel (49, R89,
C41 v (48, R86, (38, onpepensio-
uMe paboty cxemu ¢pasoBoro pe-
TeKTopa Mukpocxemul D6. B ot-
DEeNbHBIX CNyyaax 3aMeHAIT MUK-
pocxemy D6.

12. Ha 3kpane omcymcmayiom
cuznansi (cumsonsi) omobpaie-
HUA uHpopmayuu o MeHio, Hacm-
poliKax unu HoMepe kaHana

MpuunHON HEeMCNpaBHOCTY yaLe
BCEr0 ABNAETCA BLIXOA M3 CTPOA MU-
KpocxeMbl D4, a Takxe 3nemeHToB
(5 u R14.

MNpu npoBeaeHun peMoHTa Te-
NeBM30POB YacTo OTCYTCTBYET TOT
UNKU WHOW 3NIEMEHT UNK Yy3en, yKa-
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3aHHbIN B MPUHLMNMANLHOW 3NEKT-
pUYECKOM cxeme W NoAnemawui
3amMeHe.

HammenoBanne
M noamyuonnoe o6osnaseHne Twn Ponyctumas
no cxeme Jamena

Kmtecron VLI 31J1K4B-K20T 3171K4B-1, 31/1K9B
347K1B6-K20T 34/IK56

CenexTop kaHanos Al.1 KS-H-131-0 CK- B-411

Mwukpocxema D6 K174XA3BA K174%A38, TDAB305A

Mukpocxema D8 KP1210EH1 Crabunutpox KC531B

Muxpocxema D1 (Ad) ILMS5360 TFMS5360

Mwukpocxema D2 INF8582EN 3KP1568PP1, PCF8582

Tpauauctop VT17 KT858AM KT8140A1 (uabsims VD18); BU40G-BUA08

Tpanauctop VT18 KT837® K7835A

Tparavcrop VT19 KTB05MM KT8055M, BM

TpanaucTops VT1-VT4, VT7, VT12 KT3102AM KT31026M, BM

TpaHaucTope: VT8, VT9, VT11 KT209K KT209E

Dwops VD21, VD23 K0247D KA2581, FR157

Dvops VD1-VD4 K0226B KA12261,D; KA2578, IN5402

Konpencarop C76 K78-28 K78-2

B Takmx cnyyasx foOMyCKaeTCa 3ame-
Ha BLILWEAWMUX U3 CTPOS 3NEMEHTOB Ha
WX aHanoru, NpuseaeHHble B Tabnuue.

Jina GROKUPOBKK 3BYKOBOTO CO-
NPOBOXAEHUA W WYMOB B KaHane
3ByKa npu pabore Tenesu3opa B pe-
wume AV Npu npueme BHEUWHETO BU-
peocurHana, mexay Bbie. 10 u 11
mukpocxembl D6 €O CTOPOHbI Neyar-
HOM MniaTbl yCTaHaeReH [MOA TUna
KO5226 nniocoBbiM BbLIBOAOM K
BbiB. 1) MMKpocxeMmbl (Ha pUCYHKe
He MoKasaH).

Mpu npuMeHeHUU B BLIXOLHOM
kackape YHY mukpocxemut D7 tuna
ILA7056B (TDA7056B) puop VD15
(nokasan Ha pUCYHKe NyHKTUPOM)
He ycTaHaBnWBaeTcs, Npu NpuMeHe-
Huu mukpocxembl Tuna ILA7056
(TDA7056) — He ycTaHaBAMBAIOTCA
anemeHThl R5, R131, C80, VD24. &

TEAEBU30PLI <Horizont 51/54 CTV-655~>.

YCTPOHCTBO U PEMOHT*

PaccmoTpum Haubonee wacro
BCTPEYAIOLUECS HEUCIPABHOCTH Te-
NeBU30pOB.

Hem pacmpa u aHo0HO20
" HanpsxeHus

Npu Takom pedekre, ecnn ume-
I0TCA NUTaKOWME HANPAKEHUA, NPo-
BepAIOT HaiUyKe NMNYNLCOB 3anyc-
Ka Ha 6a3e Tpan3uctopa V1700, uc-
npasHocTe Tpansucropos VT700,
V1701, puopa VD701 u Tpanchopma-
Topa T700 (TMC-45).

Ocoboe BHUMaHue cnepyet 06-
paTUTL Ha LEROCTHOCTb OBMOTOK
Tpancopmatopa TMC-45 (T700),
TaK KaK MpaKTUKa BbISIBAAET MHOTO
CnyyaeB ero oTKasa u3-3a obpbiBa
06MOTOK npu Manoil HapaboTke Te-
nesu3sopa. NpuunuHoit obpeiBa 4acTo

*OxoHyanue. Hawvano cm. Pemonm&Cepsuc, 2001,
N2, c. 7-12.
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ABNAETCA pa3pyLieHue HaMOTOUHOTO
NpoBofia, BEPOATHO, U3-3a Hapyle-
HUA 3aBOfOM-WU3TOTOBUTENEM Tex-
HOROTUM NPOM3BOACTBA (MCNONb3O-
BaHWe KUCNOTHOTO dntoca U T.0.).

Npu sxnouenuu menesusopa
nepezopaiom cemesbie
npedoxpaHumenu

MNpoBepsAOT 3neMeHTHl NOMEXOo-
nopasnsiowero ¢unsrpa (801 L800
(802 u suinpsmutens VD800 VD801
VD803 VD804 (814.

MposepsoT UCNPABHOCTb TpPaH-
3uctopa VT800 nytrem WU3MepeHus
CONpPOTUBINIEHUI MEXY €r0 BbIBOAA-
MM, UCTIONb3YA CTPENoYHbI Npubop
U He BbiNauMeas NpU 3TOM TPaH3UC-
Top u3 cxemel. Ecan “—" npubopa
NORKNIOYNUTL K 3aTBOPY TPaH3MCTO-
pa, a “+” K ucToky, To npubop pon-
eH NOKasaTb CONpOTUBAEHKE OKO-

H.Myenuryes

no 1 «Om (B obpatHOom Hanpasne-
HUM — oo (6ECKOHEYHOCTD).

Ecnun “+” npnbopa noaKNIo4UTD K
3arBopy, a “=" K CTOKy, To npubop
[OMKeH nokasars 2,2 KOm (B obpar-
HOM Hanpasnehuu — 4,5 KOm).

Hakowrel, ybexpalwoTca B OTCyT-
CTBUM 3aMbIKAHWA KOpNyca TPaH3uc-
Topa Ha papmarop.

MpoBepstOT UCNPABHOCTbL pe3unc-
TopoB R814, R816.

MNposepaioT MCAPABHOCTb MUK-
pocxembl DA8OO nytem u3mepeHnus
CONPOTUBNIEHUI MEX[yY ee BbiBOfa-
mu (Tabn. 1), ucnonb3ys CTpenoy-
Hbllt npubop. Npu 3TOM MUKpOCXe-
My BLINAMBaTb U3 CXEMbl HET Heob-
XOAUMOCTH.

Yacro nNpuuYMHON BbHIXOAA U3
CTPOA UCTOYHUKA NUTAHNSA OKA3biBa-
eTca npoboit guopa VD811 B uenu
BTOpUYHOTO NuTanus. Takxe GbiBa-

11
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Tabnuuya 1
Homep BbiBOAA MUKPOCXeMbI, | [loka3aHus
. NOAXMOYEHHOrO K “+” npubopa:  npubopa,
(“—” noaxnioveH K BbiB. 4) xOMm
1 03
3 6
5 2
6 20
7 7
8 25
Homep BbiBOAa MUKPOCXEMbI, ' TlokazaHus
noaKmoMeHHoro K “—" npubopa,  npubopa,
(“+" NOMUNIOYBH K BbIB. 4) xOm

1 03
1.5
1,6

1

0,95

1,5

1,5

|~ N

10T Cly4amn 06pbiBa U U3MEHEHUs HO-
MuHanos pesuctopos R804, R811,
R812, R808, R809.

Mpumeyarue. llpu pemorme uc-
MOYHUKG NUMQAHUA MOWHO UCNOJb-
3080mb 1GMNbI HAKANUBAHUS, BKMO-
YeHHble 8 pa3pule npedoxpaHumens
FU800 (namna 220 B x 60 Bm). B
Hazpyske smopuyHol yenu no Ha-
npswenruio 115 B ucnonssytom nam-
ny Haxanusarus 220 B x 40 Bm.

Tenesu3sop He sKkniovaemcs Hu
8 OeXKypHbill, HU 8 paboyull pexum
Mpexpne Bcero nposepsalOT Hanu-
une HanpsokeHus +350 B Ha koH-
aeHcatope ¢unbrpa €802.
Bo3moxHon npuunHoi pedekra
MOXET OKa3arbCsi HeuUcnpasHOCTb
uerei 3arnycka U NUTaHUA MUKPOCXe-
mbi DA80O. [poBepsitoT ypoBHU Nu-
noo6pasHoro HanpsiKeHUA Ha BbiB. 6
MUKpocxeMbi. HWHWIA ypoBeHb (no-
CTOfIHHOE HanpseHue) [oMmKeH
6biTb paBeH 6 B, a pasmax “nunet” —
He meHee 5 B. Ecnun atn HanpsxeHus
He COOTBETCTBYIOT HOpME, NpoBepsi-
10T WUCMpPaBHOCTL 3nemeHToB R808,
(812, VD807 u camoit MUKPOCXEMBI.

12

MNposepsitor Hanuume U pasmax
UMMYNbCOB Ha BbIB. 5 MUKPOCXEMb
DA80O. Ecnu pasmax meHblwe 0,3 B,
TO cpabarbiBaer 3awuTa U Heuc-
NpaBHOW OKa3bIBAETCS MUKPOCXEMa
WNK OKpyXawwue ee 3neMeHTH
vD808, R814, R816, R817, (811,
(812. Ecnu pasmax wuMnNynbLCoOB
Gonbwe 3 B, 3HauuT HeucnpaseH
KntoyeBoil TpaH3uctop VT800 wunu
pesucTopbi R816, R817. Hanpse-
HUE MEWJY WCTOKOM W CTOKOM WC-
npaBHOro TpaH3UcTOpa [AOMKHO
6biTb 250...315 B.

Tenesu3op He nepex/ioyaemcs u3
0eXxypHO20 pexxuma 8 paboyuii
u Haobopom

Yéewpawrcs B Hanuuuu Hanps-
KEHUS Ha BbIB. 3 MUKpPOCXEMbI
DA801 (oHO fOMKHO BbLITb HE HUXKe
+4,5 B). Ecnu oHo ecTb — nposeps-
0T UCMPaBHOCTb 3N1E€MEHTOB Lienu
ynpaBfieH!s KNK4YeBOro TPaH3nCTo-
pa VT401 (VD300, VD301 u ap.).

Omcymcmsyem Hacmpotika
Ha cmanyuu

3T0 MOXeT npoucxoguTb U3-3a
BbIXOfa W3 CTPOAi MUKPOCXEMbi
DD403, anemeHTOB WHTErparopos
unn TioHepa. Heobxogumo npose-
pUTL HanpsKeHusi Ha BbiB. 7, 8 MUK-
pocxembt U HanpsMEeHUs

coB obparHoro xopa (CMOX) Ha
BbiB. 27, 26 mukpocxembt DD402 co-
OTBETCTBEHHO.

Omcymcmsyem ynpasneHue
menesu30poM ¢ nepedreti naven

MNpexpe BCcero OTKAKHAKT CO-
eauiutens X1 (A1) u nposepsior
paborocnocobHocTb Tenesusopa ¢
nomouybio MIAY.

Ecnu ynpasnenue umeercs, To
BEpOsiTHee BCEro 3ambikaHue ofHoii
U3 KHOMOK ynpaBneHusi nepepHeit
navenu. Heobxogumo oThiCKaTh U
3aMeHUTb 3Ty KHOMKY.

flpu nodave KOMaHObI BKAOYEHUR
menemeKcma menesu3op
He B8K/II0Yaemca 8 3mom pexum
MpoBepsitoT Hann4une Ha BHIB. 24,
25 mukpocxembl D1 (cm. puc. 3 nep-
BOM 4aCTU CTaTbu) HanpsixeHue Bbi-
COKOro YpOBHSl B peXume OMuaa-
Hus. lNpu ero oTcyTcTBUM NpoBeps-
I0T UCnpaBHOCTb pe3nctopos R2, R3,
a TaKXe Hanuuue BbICOKOIo YPOBHS
Ha BbIB. 24, 25 MUKpPOCXeMbl, U301U-
poBas BbiB. 2, 3 MUKpocxembl D3 u
BbiB. 5, 6 Mukpocxemot D2. lpu ot-
CYTCTBUU HanNpsiXEHUA BLICOKOIO
YPOBHS HeucrpasHa MUKpPOCXeMa
D1. Ecnu nocne ee 3ameHbl gedexr
COXpaHWUNCS, TO PeKOMEHOVeTCs no-

HacTpoiiku. Bctpevaior- 1a6/Mua 2] ' '
€5 OTKa3bl cTabun UTpOHa MoauumonHoe chz;)llat:;n:xuo ::rﬁzzn:::u a- —
\ég;;B U  pe3ncTopa | obosnauenus ’uonu OWALMSX.  DIALHSX
DA100 TDAB362A ILAB3G2ANS Baanwo-
3aMeHsieMbl
Omcymcmeyem DTI01 TDA665 ILAMBE 1N To e
UHOUKaUUA CUMBONOSB DT102 TDAB3G5 ILAB3GEN —
Ha IKpake DA300 TDAI5194 ILA1519B1 —-
Otcytcreue curhanos D5401 BKP1568PP1 INF8582N '::o"::i::
cnyxebHon  UHdopma- .
3aUMO-
Luuun R, G' B U CUrHana DD402 PCAB4C641/068 | INABAC641NS-168 3aMeHsEMY
“okHa"” FB cBsizaHo ¢ O1- DABOO K1051XA1 ILA3654Q To xe
CYTCTBMEM KappoOBbiX ra- DABO1 TDAS138A ILAB136A o
csimnx umnynbcos (KM R0 CT15.2.2208 Porzpz | VeI oG
WKW CTPOMHBIX WUMMYNb-
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eneBn3noHHAaa TeXHHUKAQ

oyYepeHO 33aMEHUTb MUKPOCXEMb
D2, D3.

He gyHKyuOHUpYIOM KHONKU
0-9 ngy

MpoBepsoT pexum paboTtsl MUK-
pocxemsl D1 (BbiB. 1, pa3max 1 B, va-
ctota 27 MIu). Npu otcyTcTBMM 3THX
napaMeTpoB NpPOBEPRIOT 3IEMEHTHI
C11-C14, L1, R11, ZQ1. NposepsioT
Hanpsmenue (1,1...2,8 B) Ha BbiB. 20
mukpocxembl D1 npu nojaue KoMaH-
[Abl TENETEKCTA, a TAKKE NCNPABHOCTb
koHpeHcaropoe €129, (141, C131.

R816
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Fa Ol= O ol 15
28 5 i o ) 5[ Omcymcmesyem omobpaxeHnue
g ';'T'—J“’h—‘ f 2 WA - ;'x_" uH(OpMayUU Ha IKpaHe
=3 45 8-‘8}_‘ 5| 8% |2 §N§ g8 g|js_§ MNpoeepsioT Hanuume BUAEOCHT-
1 + -
5 az‘fm glgm £1x = oF 1 Hana pa3maxom 1 B Ha BbIB. 9 MUK-
—4 1 J7a 8 28 FIEd o @[5
s =38 Il nd i} 2l i o pocxembl D1 (npu ero orcyTcTeum
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25 8| £ 108 C6, C7, R12).
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|~ = P )
£pl §[:F g sl%: e 57 | | |58
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S B 2 <
8|% gr g2 &0
8k - 5‘;{ °.|d Jﬁ;—: Hem 3anonHeHus HoMepos
[ i . P
7 e mln: =g ! cmpanut; 8 pexume “LIST”
§|§* [‘]J g §E E‘“ §|§i Mg |8 iﬁ—i MpoBepsioT Hanuuue Hanpsxe-
& 1 Blﬁ:’i glf.g gd o Hus 5 B Ha BbIB. 8 MMKpocxeMbl D2.
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MaeoTexHUKa

NMUILYLIUHUU BUJAEOTIAEMEP «Akai VS-R17005.
PEMOHT U IOCTHUPOBKA AIIM

Bupeonneitep (BN) “Akai VS-R1700”
NOSBUACA B NpoAae HEeCKONbKO ner
Ha3ap vt 3aBOEBaN 3aCNyXeHHyIo nony-
NAPHOCTL B CBOEH LeHoBOW rpynne. Bor
€ro OCHOBHble XapaKTepucTUKK W BO3-
MOHOCTH.

bnok yserHocTu:

2 cucremsl upetHoctn PAL/MESECAM/
NTSC 4,43;

U 3anucb 1 BOCNIPOK3BEEHME B CUCTEME
NTSC Ha TeneBusopax cuctemn PAL;

J aBTOMaTuyeckuit BLIGOp Npu BoCNpo-
M3BEIEHUK MEXJY CUCTEMAMK LBeT-
HocTu PAL u NTSC;

2 pyYHOE BK/KOYEHHE CUCTEMBI LBETHO-
¢t SECAM.

Aypuo- v BHREOrONOBKN:

2 1B BUIEOTONOBKMY;

O CTauuOHapHas ayauoronoBKa ans au-
HeiHO# MOHO(OHUIECKOI 3anncu;

2 TONOBKA CTMPAHWA NO BCeit WnpKUHe
MarHUTHOM NEHTBI.

CucTeMBl NOBbLILIEHHA KaueCcTBa H306-
paKeHun:
4 uudpoBOit 1 PYYHOR ABTOTPEKUHY.

JIeHTONpOTAKHBIK MEXaHHIMS

3 WaccK MexaHW3Ma WTaMNOBaHHOe,
6e3 ynpoyHeHus;

13 UEHTPanbHOEe pPacrofoKeHne Mexa-
HU3Ma;

"3 ABTOMATUYECKas YMCTKA BUAEOTONOBOK;

3 (YHKUWA MHOTOKPAaTHOTO BOCMpOM3-
BeIEHUS;

3 pexum “BeicTphid cTapt”;

3 opHa cKopoCTb paboyero xopa (SP).

CepBucHbie yHKLMY:

4 dBTOMdTH4YECKOoE BKJ'IIOHEHMG/BOC-
npou3BeaeHune;

14

O obpatHas nepemoTKa;

O BbIOGPOC KAcceTsl, €CNK B Helt OTCYTCT-
ByeT 6NOKMpOBOYHAS NNACTMHA;

Jd pexum “cron-kagp”;

U GyHKuMA “ycTorumBocTb” (CHUMaer
[pOXaHue B pexume “cron-kagp”);

0O NOKappOBHIA NPOCMOTP;

O 3aMepNeHHOe BOCMpOU3BEaEHHE;

O BOCMPOM3BEAEHME C Y4ETBEPEHHOIA
CKOPOCTHI0 MpK NOMCKOBBIX PEXM-
Max;

J ABTOMATUYECKWIt peXuM 0OpaTHOIA
NepemMoTKM MO OKOHYAHWK NEHTHI
(RENTAL REWIND);

O aBTOMAaTMYECKOE BHKNIOYEHWE Mu-
TaHus.

OcobeHHOCTH ynpasneHusn:

J BKAIOYEHME MNUTAHMS, OCTAHOBKM,
UMKIMYECKOrO BOCMPOM3BELEHNS
nay3sl TOALKO C MyNLTA AUCTAHLMOH-
HOTO YNpaBneHus;

O KHOMOYHOE YMpaBAEHWE DEXMMaMi
nepemMoTKK/BOCNPON3IBENEHNS;

2 MepeKnioyeHne CUCTEM LBETHOCTH
BMAEOCHIHANA;

3 2
) % ¢
—e—
\ )
=
b J
‘e e™
L
-

u

A.Tomun

0 pyyHas NOACTPOitKa CUCTEMBI Ludpo-
BOTO aBTOTPEKUHTA U BKIOYEHME pe-
wuma HQ c NJY.

3ByK:
J MOHO(OHUYECKMIA;
1 Hanuure pexuma “nceepocrepeo”.

Miutanue:
O nepeMeHHoe
110...2408B;
4 notpebnsemas mowHocts 10 Br.
Brewnuit Bup Bl ¢ oTkpbiTOMR BEpX-
Heil KpbIWKOW NpefcTaBneH Ha puc. 1, 2.
Ero KOHCTpyKUMA TaKas Xe, Kak u y
OONLIWHCTBA COBPEMEHHBIX annapaToe.
lWaccu npeacraBnser coboit reTMHaKco-
BYIO MAIATy C YCTAHOBAEHHLIMK HA Heit
INEKTPOHHEIMK KOMMNoHeHTamu. CBepxy
Ha waccw yeranaenuaerca JINM. Takas
KOMMNOHOBKA HeynobHa [N peMOHTa,
TaK Kak B COOPaHHOM BMfE HUIKHAS
yactb JIMM nonHoCTbI0 3aKpbiTa, @ 3Ha-
YUT HEJOCTYNHA NS BM3YanbHOTO KOH-
Tpons Bo BpeMs pabotsl BIl. Takwe 3a-
TPYOHEH AOCTYN K 3N1€KTPOHHLIM KOMIO-

HanpsaxeHue

Puc. 1
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HEHTaM, 33 WCKJKYEHWEM 3/1eMEHTOB
ucToyHmuKa nutanus (UN).

bonblmrcTBo HeucnpasHocteit B
(snpoyeM, KaK ¥ y annapatoB Apyrux
GWpM) NpUXOAMTCA HA HEUCNpPaBHOCTU
JINM. OHu BO3HWKAIOT KaK B pe3ynsrare
HapyWeHwi NONb30BATENAMU WHCTPYK-
LW MO IKCTNTyaTaLuy, TaK v N NpuYnHe
KOHCTPYKTUBHBIX HepopaboTok JINM unw
NPUMEHEHNs HEKAYECTBEHHbIX MaTepua-
0B Ha CTafuy Npou3BOACTBa.

TaK, Hanpumep, y MOfieny, KoTopas
nonana B PyKy aBTopa 3TOM CTaTby, Gbin
CNOMaH MNACcTMACCOBLIA  KPOHWTEHH
npuBOfa KacceTonpuemhuka (puc. 1/1).
Mpuvuem, Bnageney nneiepa HUKaKuX
KpUMMHaNbHLIX ENCTBUI HaA annapa-
TOM He COBEpLLaN, MPOCTO KacceTa nepe-
CTana BHIrpyMatbca. B pesynstate wH-
TEHCMBHOrO MOMCKA KPOHWTERH 6bin
HaWfeH Ha MWTWHCKOM papguophiHKe no
yexe 200 pyb., x0T 2 Hefilenu Ha3af OH,
Mo YTBEPXAEHWIO NPOfaBLOB, cToun 50
py6. v He Gbin peduuuTHLIM. BeiBOp U3
3TOW MCTOPUM HEO[HO3HAYHBLI — 3TO
WK HEKAYeCTBEHHHIW MaTepuan, wunu
KOHCTPYKTUBHas HeglopaboTka.

Nlns pemonta JINM ero Heobxofvmo
CHATL € Waccw BI1. 31y onepauuio Buinon-
HAIOT B ClefyIoLeM nopaaKe:

J CHUMAIOT BEpPXHIOK Kpbiwky B,
OTBUHTVB TP LWYypyna Ha ero 3aHed
naLenv;

2 CHUMaKT nepepHiol naxens B,
OTHMMaARA TpU 3alieNKu CBEpXy U
NATb — CHU3Y;

O OTBUHYMBAIOT
(puc 2/1);

0O OTKNIONAKOT WREH L C pa3beMHsl-
MY COEIMHWTENAMWU OT TONOBKU CTUpa-
uva (puc. 2/2), BBl (puc. 2/3), cvnx-
pO3BYKOBOM ronoBky (puc. 2/4) v peu-
ratens BBl (puc. 2/5);

O CHUMAIOT METANNNYECKYIO MNaHKY
kaccetonpuemhuka (puc. 2/6), omxas
(uKcaTopsl Ha ero 6OKOBLIX MAHENAX;

2 cuvmaiot JINM ¢ wacew BIN.

MNpy BO3HWKHOBEHUM HEWCMPaBHOC-
Tel B MEXaHU3ME 3anpaBKy Uy 3arpas-

naTs  WYpynos
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HEHUW MPOrPaMMHOTO MepeKioyaTens
KacceTa, KaK NpaBwuno, He BbIrpyKaeTcs
w3 JINM. [ins u3snedexusn kaccetol JINM
NepeBopayuBaloT ¥, Bpalias nanbuem
Ban gvratens sanpasku (puc. 3/1), Bbi-
rpyxalot Kaccery. Ecnv mexanusm Haxo-
[VTCA B 33KJMHEHHOM COCTOAHWW (Ban
[ABVraTens 3anpaBKky He BpalaeTcs), 0c-
TOPOKHO W3BNEKAIOT MArHUTHYIO NEHTY
w3 Tpakta JINM v cHumaloT Kaccety
BPYYHYIO.

JlnA OUEHKM TEXHWYECKOro COCTOR-
v 3nemenTos JINM Heobxopvma ero va-
cTyHan pasbopka. lNocnenoBatensHOCTb
pa3bopky crepyiowan:
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J OTBUHYMBAKT LYPYM, OTHUMAIOT
¢ukcatops (puc. 3/2) v nepeBopsT
MporpamMMHbii nepeknioyarenb
(puc. 3/3) B BEpTUKANbHOE NONOMKEHWE;

1 CHUMAIOT NPOrpamMMHylo WecTep-
Hio (puc. 3/4);

1 CHMMAKT NaccyK ¥, yAanue CTo-
MOPHOE KOMbLO, BHIHWUMAKT LEHTpab-
Hylo MydTy (puc. 3/5);

1 CHMMAlOT MPOrpaMMHYI0 MNaHKy
(puc. 3/6);

J CHUMAKT WWeCTepHU NPUBOAOB
MEXaH$3Ma 3aNpPaBKy NIEHTBI C pblyaramy

(puc. 4/1);
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A nepesopayusatot illM u, nepeme-
was 3ybuatyio peiiky MexaHu3Mma 3a-
rpy3Kku Kaccetbl (puc. 4/2), nepesopat
NOABMMHYIO YaCTb KACCETONPUEMHUKA B
NOJIOMEHME BLIrPYMEHHON KacceThl;

2 CHMMAIOT NOABMMHYIO 4aCTb Kac-
ceTonpueMHUKa, OTHaB (uKcaTopbl,
pacnonoXeHHLIe Ha KOHLAX Hanpasns-
fowux nasos (puc. 1/2);

3 CHMMAIOT MexaHWU3M NpUBOAA Kac-
ceTonpuemHuka. [ins 3Toro omKMMalor
dukcarop (puc. 1/3) Ha npasoM KpoH-
wTeiiHe NpMBOAA KacceTonpueMHUKa
(puc. 1/1) 1 0TCOEAMHAIOT OT HEro me-
TANIMYECKYIO MaHKY. 3aTeM OTHUMAIOT
¢uKcatop € nesoil CTOpPOHB KacceTo-
NpUeMHUKA M CHUMAIOT NNIaHKy BMecTe €
NeBbIM KpoHLWTeitHoM. Tlocne 3Toro CHu-
MaloT NpasbIi KPOHWTENH NpUBOAA Kac-
CeToNpUeMHMKA.

Mocne YacTuyHoM pas3bopku npose-
pAIOT BCE CHATbIE AETanu U 3aMeHAIT
Heucnpasheie. Ocoboe sHUMaHue 06-
pawaloT Ha OTCYTCTBME TpewuH B8
NNacTMaccoBbiX feTanfx, CocToaHue
3y6beB Ha WeCTepHAX, NPOrpamMMHOIA
nnaHke u 3y6uyatoi peiike mexaHW3Mma
3arpy3Ku KacceTsl.

Co6upator JINM 8 TaKoi nocneposa-
TeNbHOCTH:

3 OTBOAAT NPUEMHYI0 U NOAAIOLLYIO
CTOMKM MexaHu3Ma 3anpasKu JNIEHTbI

16
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Puc. 4

(puc. 2/7) 8 nonoxenue “neuta pac-
npasneHa” (po ynopa 8 HanpaeneHum ot
bBrl);

2 YCTAHaB/MBAIOT Phlyaru ¢ wecrep-
HAMM NpPUBOAA MEXaHM3Ma 3anpaBKu
NIEHTH! TaK, YTOObI METKM Ha LWeCTepHAX

Haxoaunuce Apyr NpoTUB  Apyra
(puc. 5);
J YCTaHaBNMBAIOT  MPOrpaMMHYI0

NNaHKy, BLINOAHASA Chefyiolue YCRoBuUA:

© 3aBOAAT nepsblit 3y6 peitkn Ha npo-
rpamMMHOI NNaHKe Mefy NepsbiM U
BTOpbIM 3y6OM Ha WwecTepHe NPUBOAA
MexaHW3Ma  3anpaBKW  JIEHTH
(puc. 6);

® 3as0pAT WTMdTH HA pbluare MexaHu3-
Ma obparHoro HarsixeHus (puc. 4/3) u
TOpMO3HOTO MexaHu3Ma (puc. 4/4) B
Hanpaeniowue nassl Ha NpOrpamm-
HOWN NnaHKe;

LUec‘repHM npueoaB MeXaHN3MB
3aNpaBKn NEHTHI

Puc. 5

J YCTaHaBnUBAIOT NPOrPaMMHYI0 Lue-
CTepHIO, BLINOSHAN CAELYIOLME YCNOBUSA:
® WTUPT pbiyara NPUMMMHOTO PONMKa

LOJKEH COBNAAATL C OTBEPCTUEM HA

nporpammHoit wecrepHe (puc. 7);
® 0TBEpCTHE HA NPOrpaMMHOI LwecTep-

He [OMKHO COBNapaTh C OTBEpPCTHEM

Ha nporpammHoit nnawke (puc. 7);
® MeTKa Ha 3ybyaroii peiike MexaHu3Ma

3arpy3Ku KacceTbl iOMKHA coBnafath

€ OT8epCTHEM HA NPOrPaMMHON NaH-

ke (puc. 7);

J YCTaHABAMBAIOT  NpOrpaMMHbIil
nepekJioyarens TaK, 4Tobb NpAMoyronb-
HBIW BLICTYN Ha €ro WecTepHe cosnapan
C COOTBETCTBYIOWMM NA3OM HA Npo-
rpammHoit wectepHe (puc. 8);

2 YCTAHABAMBAIOT  LEHTPANbHYIO
MydTy M naccuk;

U nepesopauusaiot JINM 1 ycraHae-
NUBAIOT Npasblii KPOHWTEH npuUsopa
KacceTonpueMHUKa;

2 YCTaHaBNUBAIOT MeTajIYeCKyIo
NNaHKy C NIEBbIM KPOHIITEHHOM U (uK-
CUpYIOT ee Npasyio CTOPOHY 8 MpasoM
KpoHWTeNHe npuBoAa KacceTonpuem-
HUKa. MposepaloT HaflewHoCTb GuKca-
LMK NNaHKK B NPaBOM KPOHWTElHe, TaK
KaK B Cly4ae ee pacCoOefMHeHUs B NPo-
Liecce 3arpy3ku KacceTbl Npou3onper
nepekoc KacceTonpueMHuKa M npasbiit
KPOHLITEH NpuBofa KacceTonpuemHu-
Ka pa3pywurcs;

o YCTaHaBNUBAIOT NOABMMHYIO YacTb
KacceTonpueMHuKa TaK, 4Tobbl oHa BowINa
8 Na3bl HA KPOHLLTEHHAX MEXaHU3Ma npu-
BOfA KacceTonpuemHuka, a 6okosble
wWTKUTE Nonanu B HanpasnsioLme nassl
Ha 60KOBbIX CTOPOHAX KaCCETONPUEMHMKA.

Ha 3ToM 3Tane nposepsioT npasub-
HOCTb COOpKM, ANs Yero yCTaHaBnMBaKOT

UecrepHa npuBofa MEXaHM3Ma
3anpaBKK NEHTH!

MNporpammHan
finaHka

Puc. 6

PEMOHT&CEPBAC-3'2001
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LUTMcpT poitara
NPYXXVMHOTO
ponuka u
0oTBepCTHe

B LIGCTOPHE

{porpamMmHan
nnaHka

3ybuBTan pevika
MEXaHW3Ma 3arpy3ku
KacceTbl MNporpammHast

LeCTEPHA

Puc. 7

KACCETY B KACCETONPUEMHUK W, BpaLlas
nanbLeMm Ban [BUrarens 3anpasxu, ne-
PEBOAST €70 B NOIOXKEHUE 3ar PyIKEHHOM
KacceTht M 3anpaB/ieHHOMN NeHTHl (Kacce-
Ta HaXOAMTCA Ha NOLKACCETHUKAX, CTOMN-
KM  MeXaHu3Ma 3anpaBKku  JIEHTH
(puc. 2/7) B KkpaitHem NONOKEHUM, NieH-
Ta oxsartiBaer bBI). Ecau JINM 3aknu-
HUBAET, BO3BPALLAIOT €ro B NOSOXKEHUE
BLIrPYWEHHON KacceThl, KacceTy CHUMa-
10T M npoeepsT c6opky y3nos JINM u
WX NONOXEHUe COrnacHo puc. 5-8. Eciu
JINM pa6oTaet HopManbHo, TO NpoBeps-
10T ero paboTy, nofaBas Ha ABUraTensb
3anpaBKK HanpAXeHue +4 B ot BHelHe-
ro WM. U3mensns nonsprocts W, 3arpy-
AT W BHrpyxatoT kaccety u3 JIMM.
lMocne 3toit npoBepkyU YCTaHABIMBAIOT
JINM Ha wacew BI, hukcnpyioT ero no-
JIOXKEHUE C NOMOLLbIO MIAHKU W NATH LWy-
PYNOB, NOAKNIOYAIOT BCE pasbeMHbIE CO-
efuHuTenM U nposepsiot paboty BIl Bo
BCEX peMuMax.

Huxe NnpMBOAATCS HEKOTOPHIE HEUC-
NpaBHOCTH, xapakTepHute ans JIMM atoi
MOLENN.

1. Kaccema He 3a2pymaemca
8 nneliep

1.1. Heucnpasen MexaHu3m Kacce-
MONpUeMHUKA

MpoBepsioT COCTOSIHME CNEefyHoLnX
3/IeMEHTOB:
® NOJBUKHOM YACTH KacceTonpUeMHNKa;
® HanpaenAKWMX Na3oe HA GOKOBBIX

CTOpoHax Kaccetonpuemhuka (1/2);

PEMOHT&CEPBMC-3"2001
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{porpammuan
LecTepHA

LlecTepHa
MporpaMmMHoOro
nepexioyaTena

Puc. 8

® NPaBOro KpoHWTeliHa NpUBOAA Kac-

cetonpuemHuka (puc. 1/1).

1.2. Heucnpasex 0su2amend 3G2py3Ku
L/ €20 NPUBOOHAR LIECMEPHA

MpoBepsIOT COCTOSHWE NPUBOJHON
wecrepHu (puc. 3/7) v wkuea Ha easny
Aeurarens 3arpysku (puc. 3/1). 3arem
NPOBEPSAIOT UCNPABHOCTb CAMOTO fIBUra-
Tens, NOAAaBas Ha HEro HanpsmeHue
+4 B ot BHewnero UN.

1.3. HeucnpaseH (302ps3HeH) npo-
2pamMmHbILl nepexsoyamens

Crwumatot JINM ¢ uraceu BI, nepeso-
AAT NPOrpaMMHbIl  nepeknioyarensb
(puc. 3/3) B BepTUKaNnbHOE NONOXKEHUE,
NPOMHIBAIOT €70 KOHTAKTHl JMAKOCTbIO
[N YUCTKM FONIOBOK JWUCKOBOJOB U yCTa-
HaBNWBAIOT B paboyee NoNoKeHHe, COB-
Melas  COOTBETCTBYWLME  METKM
(puc. 8).

1.4. Heucnpaswa kaccema

YcTaHasnuBaT 3aBefloMO UCNpPaB-
Hylo kaccety B BIl u nposepsioT ero
pabory.

2. Kaccema He sbi2pymaemcs
u3 nneiiepa

2.1. CromaH unu HenpasusibHo yema-
HOBJIEH pblYG2 OMKPbIBAHUA LWIMOPKU
KaccemonpueMHUKa

lpoBepsioT COCTOAHUE phidara 1 ero
VCTaHOBKY (nepep YCTaHOBKOW nepef-

Heit navenu Bl Ha mecTo WTOpPKY yAep-
UBAIOT B TOPU3OHTANBHOM NONOMKEHNH,
4TOOH pbiyar 3alen 3a Hee).

2.2. Hapywena ¢asuposka 3nemen-
mos JI[IM scnedcmsue HeucnpasHocmu
npo2pamMMHoLl  NAGHKL, NpO2PaMMHO20
nepeKnoyamens UnU  Npo2paMMHOL
LiecmepHu

Chumatot JIMM ¢ waccu BI, npose-
pSIOT UCNPABHOCT M (Da3UpOBKY €ro
3/1EMEHTOB COMNACHO pUC. 5-8.

2.3. Mocmopoxsuti npedmem sHym-
pu JilM

Mposepstor JIMM nHa otcyTcTBUE B
HeM NOCTOPOHHWX NpefMETOB.

3. Cmoliku MexaHusMa 3anpasku
nleHmbl He doxodam 6o ynopa, Kacce-
ma ssizpyxaemca

3.1. Heucnpaswa (cnomana) npo-
2PaMMHAA NAGHKT

CHumatot nnamky ¢ JINM u npoeeps-
10T ee COCTOsIHME.

3.2. Beicoxna cMO3KG Unu 8 HaNpas-
saowux nasax waccu JIMM vaxoosmes
nocMopoxHUE npedmemsl

MpoBepaAlT Hanpaensowme nasbi
(puc. 2/8) Ha OTCYTCTBUE NOCTOPOHHUX
NPELMETOB U HANMYMUE B HUX CMA3KN.

4. 3amunaemcs Ma2HUMHAA
JIeHma 8 pexxumax
3anucu/socnpousgederus

4.1. HeucnpaseHr unu HenpasusibHO
ompe2ynuposax peynsimop HamsxeHus
JieHmbl

C rioMowwbi0 M3MepUTENs, Hanpumep
VFK 0132, npoBepsioT U npu Heobxopu-
MOCTM YCTAHaBNWBAKOT BENUYUHY HATH-
MEHUA NeHTHt B npesienax 25...30r.

4.2. Vi3HoWweH npuXUMHOL POSUK Be-
dywezo sana (BB)

MpoBEpAIOT COCTOsHME MOBEPXHOCTH
npuxuMHoro ponuka (puc. 2/9) u ero
NOALWMNHMKA, NPU Maneiwmnx NOAO3PeHu-
X 3AMEHSIOT UX.

4.3. HenpasunsHo ompe2ynuposaHa
BLICOMA CMOEK MeXaHu3Ma 3anpasku
JieHmbl
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PerynupoBkoir  BLICOTHI  CTOEK
(puc. 2/7) pobuBaloTcs ycTpaHeHus
3aMUHaHMnA MarHuTHOW  NEHTHI
(cm. [1]).

4.4. HenpasunsHo ycmaHoBAEHA
CUHXPO3BYKOBAA 20/108KA

PerynupoBKoi NonoMeHUs CUHXPO3-
BYKOBOW ronosku (puc. 2/4) pobusaior-
CA YCTpaHeHUs 3aMMHaHWUA MarHUTHOW
nentol (cm. [1]).

5. Omcymcmsyem cunxporuzayus
usobpaxenus, ysenuyena (ymeHoiue-
Ha) cKopocms dBUNeHUA NeRmb 8 pe-
Mumax 3anucu/socnpoussedenus

3a2pA3HeH unu U3HOLWEH NPUXUMHOG
pOonuK

MpoMbiBaIOT NOBEPXHOCTb PONHUKS,
ecnu ecTb getheKTbl NOBEPXHOCTH, TO €ro
3aMeHs 0T,

6. Nneiiep ne pabomaem

8 pexxumax nepeMomxu
6.1. Heucnpaser (pacmarym) naccux
3ameHs10T naccuk

6.2. HeucnpasHa yeHmpansHas
my¢pma
CHumaloT  yeHTpanbHylo  MydTy

(puc. 3/5) ¢ N'NM, pa36upaiot ee 1 npo-
BEPAIOT COCTOAHME (PETPOBOA Haknag-
ku. lpu HeobxopumocTH Haknagky
(ny4we mygy B cb0pe) 3ameHsioT.

7. Ckopocme nepemomku
0YeHb Mana

HenpasunsHo ompe2ynuposar unu
Heucnpaser pe2ynsmop o6pamHo20 Ha-
MAKEHUS feHmbi

[poBepstOT BennuMHy HaTAKEHUS
neHTol (cM. n. 4.1) u coctosHue QeTpo-
BOW NONOCKKU cTabunu3atopa Harsme-
HUA nexTHl (puc. 2/10).

8. He pabomaem pewum ycxopeH-
Ho20 socnpou3ssederus sneped/Hazad

V3Howen unu 3a2ps3HeH NpuXum-
Holl ponuk Bedywje2o 8ana

fpoBepsioT cocTosHue ponuka
(cm. n. 5).
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9. Jlenma degpopmupyemca unu oc-
maemca nemna npu ee pacnpaske

Heucnpasern mopmo3Holi mexaHu3m

lpoBepstT Hanuuue U CoCTosiHWE
(eTpoBLIX NONOCOK Ha TOPMO3HLIX Me-
XaHM3Max NPUEMHOr0 U NOfanLero
NOAKaCCETHLIX Y3N10B W npu Heobxoau-
MOCTU 3aMEHSIOT UX.

10. 38y “nnasaem”, socnpou3so-
umca ¢ UCKamenuaMu

10.1. HenpasunvHo ycmaHoBAeHG
CUHXPO3BYKOBASA 20/10BKO

Peryn1poBKOi NONMOMEHUA CUHXPO-
3BYKOBOW ronoBKW (cM. [1]) ycTpaHsaior
pedexT,

10.2 W3rower (3a2ps3HeH) npuxum-
Holl ponuk Bedywje2o 8ana UAU CaM 8GN

BusyanbHo npoeepsioT cocTosHue
NPUKMMHOTO POSIUKA U BaNa, 3aMEHAKT
U3HOWEHHLIE 31EMEHTHI. '

11. lNneiiep camonpou3ssonsro oc-
manasnusaemca 8 pexumax 3anu-
cu/socnpoussedenus, He pabomaem 8
O0HOM U3 peXumos

11.1. 3a2psa3HeH npozpammHbill ne-
pexniosament

YncTaT nporpaMMHBIA Nepeknioya-
Tensb (cM. n. 1.3).

11.2. Cnomara npozpammHas NAGHKG
UNU Npo2pamMmHas LWeCmepHs

lpoBepsaioT COCTORHME 3TUX INEMEH-
TOB, 1X (Pa3upoBKy.

12. 38yk Bocnpou3zsodumca oyeHsb
mUX0 UNU € UCKAXeHUAMU

3a2pA3HeHa cuHXpO3BYKOBASA 20108KA

Mpotupatot ronoeky 6atuctom, cmo-
YEHHBIM JUAKOCTBIO BAS YUCTKM rOf0-
BOK [JUCKOBO/I0B

13. Mpu socnpoussederuu “cHe2”
Ha usobpaxeruu

3a2pa3Hersi BuOeo20n0BKU

MpotupaioT Bugeoronosku baruc-
TOM, CMOYEHHbIM JKMAKOCTBIO ANS YUCTKM
roN0BOK AMCKOBOJ0B

14. fpu socnpousgedenuu Ha
3Kpare sUOHbI MedJIeHHO nepeme-
waruueca no sepmuKanu wymo-
8b1e nonocs!

14.1. Henpasunero ompezynuposa-
HO nOnOXeHUe HanpasAfIOWUX CMOEK
MEXaHU3Ma 3aNpasKu NeHMbI

PerynupyloT HanpaeAsiolmMe CTOWKU
No METOAMKe, YKa3aHHoi B [1].

14.2. 3aepssrena (HeucnpasHa)
CUHXPO3BYKOBGA 20/10BKA U/MU Henpa-
BU/ILHO OMpe2ynuposaHo ee NosoxeHue

lpotupaioT cUHXpo3BYKOBYIO rONO-
BKy 6aTuUCTOM, CMOYEHHBIM KUAKOCTbIO
LA YUCTKM FONOBOK JUCKOBOAOB, U, €C-
NK 3TO0 HE NOMOTaeT, NPOBEpPAIOT ee UC-
npaeHocTb. Ecnu ronoeka ucnpasHa, pe-
rynnpoBKoi ee nonomerus (cu. [1]) go-
6uBatoTCA ycTpaHeHus pedekTa.

Mexanuyeckue perynuposku JINM
BK/IOYAIOT B cebs cnefylolme no3uuuu:
U perynupoBka y3na obpaTHOro Ha-

TAMEHUS NEHTLI;

J perynuMpoBKa BbICOTH CTOEK MeXa-
HM3Ma 3anpPaBKK NIEHTI;

J PerynmpoBKa NONOKEHWUA MarHUT-
Hoil neHThl Ha BBI u cuHxpo3sykoBoi
rONOBKe:

@ PerynupoBKa NONOXEHWUs MarHUTHOM
nexThl Ha BBI;

@ PerysnpoBKa NONOXEHNA CUHXPO3BY-
KOBOW rO/I0BKM MO BbICOTE;

@ TOYHAA HaCTPOiKa CMHXPO3BYKOBOM
TONOBKM;

@ DPerynmpoBKa NONOMEHNs CUHXPO3BY-
KOBOW rONOBKM NO a3UMYTY.
MeToguka Bcex nepeyuCNeHHbIX

perynupoBoK noppobHO paccmoTpeHa

B [1].

Jlumepamypa

1. A. TomuH. BupeomarHutohoHb
PANASONIC cepwuit SD, HD, HS. PemoHT
NIEHTONPOTAXHOIO MexaHu3Ma TUNa
“K”. Pemont&CepBuc, 2000, Ne 11,
c. 12-13.
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MIATHUITONA «Panasomnic RA=EFTD30».
YCTPOﬁCTBO, HACTPOHUKA U PEMOHT

O6wme cBepeHUA
OcHoBHbIE MeXHUYECKUe XapaKme-

pucmuKu

Avanasonsl yacror PI1Y:

FM .o 88...108 Ml
AM .. 525... 1705 kly
NpomMexyTouHas yacToTa:

FM e 10,7 My
AM i e 455 Ky

YyBCTBUTENBLHOCTL (NPY BbIXOAHOM
MolyHocTu 50 MBT):

[ 11,5 pb
AM L 40,5 b/ M
YacToTHbIM AnManasoH geku . . . .70... 12000 Iy
BbixogHas MOWHOCTL . . . oooennn.. 4x2 Br

WUcTounuky nutanus: ceTb 230...240 B, 50 [y
unu 6 anemenToB TMna R20/LR20 (UM-1)
MoTpebnsemas MOWHOCTL . .. oo vun.. 15 Br
Macca (6e3 6arapeeKk) ............ 2.8 Kr
B marnuTOne ncnonb3lyeTtcs AByx-
MONOCHAA aKYyCTUYeCKaa CUCTeMa,
cocToAwas U3 ABYX Aap OCHOBHBIX
AMHAMUYECKUX TONOBOK AuWameTpom
10 cm n conpotnBnenuem 2,7 Om, u
ABYX Aap BBICOKOYACTOTHLIX Mbe30-
Kepamu4yecKkux ronoBOK AUAMETpOM
1,5 cm. MimeloTca BCTPOEHHBIN KOH-
NEeHCATOPHLIN MUKPOGOH ana 3anu-
CM Ha Kaccety, BXOAHOW COefiuHU-
tenb CD/LINE IN (398 mB/47 kOm)
SIS MOAKNIOYEHNUSA BHELWHEro UCToY-
HMKa 3Byka (Hanpumep, CD-npowur-
pbiBaTeNns) W BLIXOAHOW COeMHMU-
Tenb AN NOAKNIOYEHUA TONOBHBIX
TeneoHOB conpoTuBneHnem 32 Om.
Jleka MarHuTONbl BYXKAcCeTHas, C
MONHLIM MEXaHWYECKUM aBTOCTOMOM,
aBTOMaTMYECKMM NOCNeA0BaTebHbiM
BOCAPOM3BELEHNEM KACCeT N CUHXPO-
cTapToM npu nepesanucu. Mmeetcs
peMUM YCKOPEHHOI! nepeMoTKK BRe-

PEMOHT&CEPBMC-3"2001

pen v Hasaa C OHOBPEMEHHEIM NPO-
cnywueaHuem. B peke ncnonb3yetcs
cMcTeMa 3annuck € BLICOKOYACTOTHbIM
nogMarHNYUBaHNEM U CTUPAHNEM NO-
CTOAHHLIM MarHuToM. MpeaycmoTpeHo
MCRONb30BaHME TONBKO NEHT 06bIYHO-
ro tuna (tun I).

KOHCTPYKTMBHO 3NEKTPOHMKA Mar-
HUTONL COCTOMT M3 YeTbipex neyar-
HbIX MAaT: OCHOBHOW RNNathl, Mnatbi
paguonpuemHoro ycrpoiictea (PNY),
nnarsl ynpaBAeHWA MOTOPOM W mniatkl
UCTOYHMKa nuTanmsa. OcHoBHas nnarta
COAEPMMT yCMANTENM 3anucu/Boc-
nponssenenusa ¢ APY3 (IC301, cm.
puc. 1), MMKpOQOHHLIN ycuanTens
(Q301), reHeparop TOKa NOAMarHNYN-
Bannsa (Q304, T301), knio4 nuUTaHKA
reHeparopa TOKa NOAMArHMYMBAHWA
(Q303), BEIXOAHOWM yCMAKUTEND MOLHO-
ctu (IC302), ctabunusarop Hanpaxe-
Hus nuTaHus +6B (Q308, Q312). [lpy-
rve nnatbi COEAMHSAIOTCA C OCHOBHOM
uepe3 coepunutenu CP3, CP4, CP5.

Nnara PMNY npepcrtaensetr cobon
ABYXANana3oHHOe papuonpuemHoe
YCTPOMCTBO U COAEPXUT cneayloume
3nemeHThi: YPY u npeobpasosarent
yacrotel FM-tpakrta (IC1); nonocosoi
¢unetp 10,7 MIy FM-Tpakra (T1, CF1);
YNy, netektop, ctepeopekopep FM-
TpakTa n AM-Tionep (IC2).

Mnata ynpaeneHWs MOTOPOM CO-
OEPHMT CXeMmy ynpaBneHWs CKOpO-
ctblo BpaweHus motopa (Q501,
Q502). K nnate noacoefuHseTCA MO-
Top npueoja JINM u KoHTaKTHas
rpynna BKMOYEHWA NepBOM JieKu
(S502).

MNnata MCTOYHMKA NWUTAHUA CO-
aepwut ceteBon 6nok nutaHua. K

A.KomyHros

Hel NOACOeAMHAETCH BCTPOEHHas
farapes anemeHTOB nuTanms. narta
KOMMYTUPYET OfHO M3 HanpsKeHWi
(ceteBoe unu 6arapeitHoe) Ha oOC-
HOBHyI0 nnary.

NpuHyunuanbHana cxema

NpuHuMAManbHas cxema MarHu-
Tonul npuBepeHa Ha puc. 1. Hanps-
MEHURA, yKasaHHbIE Ha cxeme, n3me-
PEHLI INEKTPOHHLIM BONLTMETPOM OT-
HocuTensHo obuwero npoeoga: [] —
pns FM-gnanasona, () — pna AM-pu-
ana3soHa, <> — B PEXUME 3anncH, <<
>> — B peXuUMe nepes3anncu Ha no-
BbiLEHHOMN CKOPOCTH, 63 NOMETOK —
Qs pexMMa BOCNpon3BeaeHuns.

PaznuuHbiMM L|BETaMM Ha Cxeme
BbiAENEHE WWHA NWUTAHUA U AUHUN
NPOXOX/JAEHNA OCHOBHbIX CUrHanoB..

Ha cxeme o6o3HayeHH cnepyio-
wue nepeKnoyaTeni:

SW1 — nepexnioyarens anana-
3oHa PNY. NonoxeHua nepexnioya-
tena: S — FM CTEPEQ, F — FM MO-
HO, A — AM.

SW2 — nepeknioyartent pemmma
3anucu maruutonbl. lNonoxenns ne-
pekniovarens: M — 3anuck ¢ MUKpO-
¢oHa, N — HopmanbHas 3anuce, H —
nepe3anncb KacceT Ha NOBbILIEHHOM
CKOpOCTH.

SW3 — nepekniovarent pemuma
MarHuTonbl (MCTouHMKa 3syka). Mo-
noweHus nepekniovarens: T — pgeka,
R — PNY, L — BHewWwHwuit coeguHuTtenb
CD/LINE IN.

SW4 — nepexkniovarent pexnmoB
3anuce/Bocnpounseenerue. [onoxe-
HUA nepeknoyatena: R — 3anuce,
P — Bocnpoun3seepeHue.
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$501, S502 — KOHTaKTHble rpyn-
Nkl BTOPOi1 1 NEpBOI LEKW ANA BKAIO-
YEHUA MOTOpPa JIEHTONPOTSKHOIO Me-
xaHu3sma (JINM).

$304 — nepekntoqaTent NCTOHHU-
Ka HanpsieHnus nuranus. [lonoxe-
Hus nepekniovarens: DC — 6arapes
3nemeHToB nuraHus, AC — ceTs nepe-
MEHHOFO TOKa.

PNY maruutonsl npefcraBnser co-
6ol cynepretepoAnHHbIN ABYXAMana-
30HHbIF paguonpUemMHUK, NOCTPOEH-
HbIiA N0 TUNOBOW AN NPOCTHIX MarHu-
Ton cxeme. OH peanu3oBad Ha fBYX
mukpocxemax: IC1 — pxogHont FM-
6nok (YPY n npeobpasosarens 4acTo-
bl FM-guana3sona), 12 — rpaxr MY,
JetekTop, ctepeogekonep FM-curHa-
noB 1 npueMmHuk AM-curHanos.
BknioyeHue ofHOro u3 AuUanasoHoB
NPOW3BORMTCS NyTeM NOjayu nura-
HUA Ha MUKpocxemtl. B FM-guanaso-
HE NUTaHUE NOLAETCH Ha MUKPOCXEMY
ICi. B AM-guana3one HanpseHue
nNUTaHWs NoJaeTcs Ha BuB. 13 MuKpo-
cxemb 1C2, Brawovas B paboty 3ne-
meHTH 06paboTku AM-cMrHanoB MuK-
pOCXEMbI.

KaccetHan peka npegHa3HaueHda
ON1S BOCNpOM3BefeHWs 3anucei C
KacceT, Nepe3anucu KacceT Ha Hop-
ManbHOW M NOBHILEHHOWH CKOPOCTH, U
ANs 3aNUCK Ha KacceTy C TioHepa Mar-
HUTOMbI, BCTPOEHHOTO MUKpodoHa
MW BHEILHETO UCTOYHUKA 3BYKa, NOA-
knouyaemoro ko Bxogy CD/LINE IN.
INeKTpoHHas YacTb AEKU pacnofoxe-
Ha Ha OCHOBHOM neyarHoW nnare u
COAEpPKUT ycunuTenu 3anucu/Boc-
Npou3BegeHUs W reHepatop ToKa
NOAMarHMuYnBaHus.

Tpakr BOCNpOM3BEAEHMS/3anncH
peanu3oBad Ha mukpocxeme IC301,
cofiepxalyen AByXKaHanbHbIM ycuu-
TeNb BOCNPOM3BEAEHUS U yCUNUTEND
3anucu ¢ cuctemont APY. Bee. 2, 15 1
3, 14 1C301 — Bx0Ofbl U BLIXOAH YCU-
NMTENsi BOCNPOU3BEJEHUS, a BHIB. 4,
13 1 5,12 — BXofb U BbIXOAH YyCUNK-
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Tens 3anucu. [locTosHHAs BpemeHn
APY onpepensiercs RC-uensio, nog-
KMOYEHHON K BHIB. 7 MUKpOCXeMbl
IC301. B pexume ycKopeHHOW nepe-
3anucu kaccet AYX kaHana Bocnpoms-
BEIEHUS KOPPEKTUDPYETCH C NOMOIbIO
OTKpbITbIX TpaH3ucTopoe Q121, Q221.
[eHepaTop TOKa NOAMarHM4MBaHNA
BoinonHeH Ha TpaH3uctope Q304 no
TpaHcopmaropHoii cxeme. Yactora
reHepauum ONpefensercs MHAYKTMB-
HOCTbIO YHUBEPCANBHOMN FOIOBKM 1 €M-
KocTbio KoupeHcaropa (310. Ona mo-
HET U3MEHATHCH NyTEeM NOAK/IOYEHNS
JononHuTensHoro koxgexcaropa (314
yepe3 KoHTakTHyio rpynny SW2-1. Tok
NoAiMarHMynBaKus NOCTyNaeT C BbIB.
6 BTOpU4HOII 06MOTKM TpaHchopma-
Topa T301 Ha obe obMOTKM yHMBEp-
canbHoii ronoBku. flutaHue Ha rexe-
paTop NOJAETCs B peXuMe 3anuck ye-
pes Koy Ha TpaH3uctope (0303.
YeunutenbHbli TpaKT npegHasHa-
YeH ANA YCUIEHUS 3BYKOBLIX CUTHANOB,
NPUXOAAILMX OT PasHblX UCTOYHMKOB,
[0 Heobxoaumoro ypoBHs. TpakT co-
[EpKMT Lenu perynupoBkn Tembpa
VR101-1 €226 n VR101-2 €126, pery-
nsTopsl rpomkoctn VR102-1, VR102-2
M BHLIXOAHOM YCMAMTENb MOLHOCTH

IC302, pa3sMelleHHble Ha OCHOBHOW
nnare. 3BYKOBblE CMrHansl OT OLHOTO
U3 UCTOYHWKOB BHIOMPAIOTCH KOHTaKT-
HuiMu rpynnamu SW3-3, SW3-4. B pe-
XUMe 3anucK ¢ MUKpoGOHA NPOXOXK-
LEeHU1e 3ByKa 4epes yCunuTesb MOoLHO-
CTV GNOKUPYETCH NOJAYeN cMrHana Bbi-
COKOFO YPOBHS Ha BIB. 12 MUKpOCXe-
mbl 1C302.

HacTpoitka MarHnTonNbI

B marHuTOne UMEIOTCS 3/eMEHTH
perynupoeku PITY u cxopocTu aBmKe-
HUS MarHuTHoM neHTd. Pacnonoe-
HWEe INEMEHTOB PEryIMPOBKM Ha nnare
PMY nokasawo Ha puc. 2. lNepeps Hava-
NOM perynupoBKu Heobxogmmo ycra-
HOBUTb PErYNATOP FPOMKOCTU B MaK-
CUManbHOE NONOXEHUe, DPEerynaTop
tembpa — B CpefHee NONOKEHKe, ne-
peknoyarens fuanasoHa — B Nono-
wewne AM van FM 8 3aBucumocTu ot
HaCTpavMBaeMoro TPakTa, Nepekniova-
Tens ¢pyHKummM — B nonoxexue RADIO
ans vactpoukmn PMY unu TAPE ans Ha-
cTpoitku peku. [luraHme MarduTonh
KenatenbHo OCylecTensTs or bara-
peu 3neMeHTOB HanpseHuem 9 B.

[insi npoBeferns NOHOW 1 TOYHO
HacTPOMKM MarHuTonsl Heobxofnmo

FM YPY

AM anTeHHa AM retepoomH  AM aHTeHHa

106 My 1500 Wl 1753 kly 600 Ky
rCTﬂ ICT1-3I ICT1-4I I L3 J Mepexnioyarent
ManasoHoB
/ [“_‘yj
FM retepoaux
1092 My e Y|
- ]
CT1-2 e @/ =
@ =
FM Y4
10,7 MInu
[~ "
1C2
FM

[eTeKTop

FM retepoovH
86,2 My

AM retepoavH
511 kly

Puc. 2
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uMeTh Cnegyiouiee 060pyaoBaHue: re-
HepaTop BbICOKOYACTOTHLIX MOLyM-
POBaHHBIX U HEMOAYNNPOBAHHBIX CUT-
HanoB, reHepatop KavaloLeics YacTo-
Tbl, 3NEKTPOHHBII BONLTMETD, OCLUN-
norpag, Yactotomep. YpoBHU CHrHa-
NnoB, NOfaBaeMblX C reHeparopos,
LOMKHBI ObITb MUHUMaNbHBIMK, 06ec-
neunsaiowwmmn paboty PNY 6e3 nepe-
rpy3oK. [lna npoBefeHus n3mepeHui
HeobXOAMMO W3rOTOBUTL 3KBUBANEHT
Harpysky ronoBHbIX Tene(oHoB —
WTeKep AAA COEAVHWUTENs roNOBHBIX
Tene)oHOB C NOANAAHHBIMWA K 060MM
KaHanam pe3ucropamMu COnpoTvBne-
Huem 32 Om. K BhiBopaM wrekepa
NOACOEANHAIOT 3NEKTPOHHbIA BOABT-
MeTp unu ocuunnorpag ana nmepe-
HUSA YPOBHA BLIXORHOIO CMrHana.

Hactpoitka AM NY-Tpakra
AM-cvrHan € 4acToTon Hecyllei
455 kI, mybuton mogynaunn 30% w
Mopynupyiouieit yactotoit 400 Iy no-
AAIOT HA KOHTpONbHyIo TouKy TP5 (cm.
puc. 1). HactpamBaloT TioHep Ha vac-
Toty oKkono 600 Kkl me Her nomex.
INEKTPOHHBIA BONLTMETP WAW OCLWN-
norpag noncoeavHAIOT K BEIXOAY Mar-
HuTonbl. Bpawas ceppevHWK KOHTypa
T2 (cm. puc. 2), nopcTpanBaioT GUNLTP
N4, nobuBascb MaKCMManbLHOrO 3Ha-
YeHWA HanpaXeHus Ha npubope.

VKnaaKa pMana3soHa rerepouHa
AM-Tpakra

AM-cvrdan ¢ 4actoTol Hecyuien
511 kI nogaloT Ha KOHTPONBHYIO TOY-
Ky TP5. HactpauBaiot TioHep Ha MUHU-
ManbHylo Yactoty (poTop KoHgeHcaro-
pa HaCTpoiKW NOBepHYT A0 ynopa npo-
TVB YacoBOW CTPeNKW). INEKTPOHHbIN
BONBTMETP UMM ocumanorpad nopcoe-
OWHAIOT K BEIXOZY MarHuTonsl. Bpauwas
cepneyHuK KoHtypa L4, pobwsaiorcs
MaKCMManbHOrO 3HAYEHWA Hanpsame-
HVYs Ha npubope.

Ycranaenusaiot vactory AM-curHa-
na 1753 kly. HactpausaioT TioHep Ha
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MaKCUManbHylo 4acToty (poTop KOHpEeH-
caropa HacTpoiKY NOBEpHYT [0 ynopa
no YacoBoii cTpenke). Bpawas nogcTpo-
euHbIv koHpeHcarop CT1-4, no6ueaiotcs
MaKCUMaNbHOrO 3HAYeHWs HaNpAKEHWA
Ha npubope. ITM perynupoBKKW NOBTO-
psioT 2-3 pasa.

ConpsmxeHue BXORHOTO
¥ reTepoAUHHONO KOHTYPOB
AM-TpakTa

Ycranaenuealor 4acroty AM-cur-
Hana 600 kly. Hactpavsaiot TioHep Ha
cvurHan. lNepemewas karywky L3 no
(eppuTOBOMY CepaeuHuky, nobusa-
IOTCA MaKCWManbHOrO 3Ha4YeHWs Ha-
npsaxeHns Ha npubope.

Ycranaenusaior uactoty AM-cur-
Hana 1500 kly. HacrtpausaioT TioHep
Ha curdan. Bpawas nopctpoeyHbIn
koHpeHcatop CT1-3, po6busaioTcs
MaKCMManbLHOTO 3HAYeHUA Hanpsxe-
HUA Ha npubope. 3TM perynupoBKu
noBTOPAIOT 2-3 pa3a. [lo oKoHYaHWK
PEerynMpoBKN UKCHPYIOT KaTYLLKY Ha
ceplievHvKe C NOMOLLBIO pacnniaBneH-
HOrO BOCKa.

Hactpoitka FM NY-tpakra

Ot reHeparopa BbICOKOW YacToThl
yepes KepaMWUiecKuil KOHpeHcaTop eM-
KocTbio 5...6 n® nopaior YM-curHan
vactoto 10,7 Ml Ha KOHTpONbHYIO
Touky TP1. O6wwit BoiBOp reHepatopa
nopcoenvHaioT K Touke TP2. Hacrpau-
BaIOT TIOHEp Ha YacToTy okono 90 MIL,
[le HeT noMex. INEKTPOHHLIN BOALT-
MeTp m ocyunnorpa NnoacoeauHAIT
K Touke TP3. Bpawas cepgeyHnK KOH-
Typa T1, nogctpavsaiot punstp NY, po-
61BaACk MAKCYMANbHOTO 3HAYEHWA Ha-
NpsXeHUA Ha npubope.

Hactpoitka FM-petexTopa

Ot reHepartopa Kavaiouleics Yac-
TOTR NogaioT YUM-curHan co cpepteit
yacroroit 10,7 Ml Ha KOHTPONbLHYIO
Touky TP1. 06wwit BbIBOR reHeparopa
nopcoenuHaIoT K Touke TP2. Hactpau-

BAIOT TIOHEp Ha yacToTy okono 90 Ml
e Het nomex. Ocuunnorpad nogcoe-
OVHAIOT K KOHTPONbHBIM TO4KaM TP3,
TP4. Bpawas ceppedHvK KoHTypa T3,
NoACTpanBaIOT feTeKTop, A06UBaACH
¢opMbl OCLUNNOIPaMMEI, YKa3aHHOM
Ha puc. 2.

Vinaaka apManasoHa reTepofuHa
FM-Tpakra

Nopaiot YM-curHan uvacroroi
86,2 Ml Ha KoHTponbHylo Touky TP1.
06wmit BbIBOR reHeparopa nopcoefiu-
HAIOT K Toyke TP2. Hactpausaiot Tio-
Hep Ha MMHWManbHyIo YacToty (poTop
KOHieHCaTopa HACTPOWKW NOBEpHYT
[0 YNopa NpoTUB YacoBOW CTPEeNkM).
INEKTPOHHBIA BONLTMETP WAW OCLUN-
norpa noACoenuHAIOT K BLIXOAY
Martutonsl. Bpawas cepaedHuK KOH-
Typa L2, nobuBaioTcs MaKCMManbHOro
3HaueHUs HanpaxeHus Ha npubope.

YcranaenusaioT yactory YM-curna-
na 109,2 Mly. Hactpausaior TioHep Ha
MaKcMManbHylo vactoty (poTop KoH-
[eHcaropa HaCTpONKW NOBEpHYT A0
ynopa no 4acoBoii cTpenke). Bpawas
nopcrpoeyHblil KoHpeHcarop (T1-2,
[006MBAIOTCA MaKCMManbHOTO 3Haue-
HWA HanpsXeHus Ha npubope. [laHHbe
perynvpoBKM NOBTOpAIOT 2-3 pasa.

Conpsaxenue KoHTypa YPY
M reTepoAUHHOrO KOHTYpa
FM-Tpakra

YcraHaeaugaiot yacroty YUM-cur-
Hana 106 Mfy. Hacrpausaiot TioHep
Ha curHan. Bpawas nopcTpoeyHbii
koHpeHcarop (T1-1, pobuBaioTcs
MaKCMMaNLHOTO 3HAYeHWs Hanpsaxe-
HWA Ha npubope.

HacTpoitka CKOpOCTH ABMIKEHUA
NeHTLI

Ha BTopyio peky ycraHaenusaioT
KacceTy C TecToBbIM curHanom 3 kluy.
INEKTPOHHBLIA YACTOTOMEP NoaCoefu-
HAIOT K BbIXOZY MarHutonbl. Bknioua-
joT pexunM Bocnpoun3sefieHns. C nomo-
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weto pesuncropa VR501, pacnonoxex-
HOrO Ha Nnare ynpasneHus MOTOPOM,
PEerynupyIoT CKOpOCTb ABMKEHUSA NeH-
Thl, ,O6UBasACL NOKA3aHUi YacToTOMe-
pa 3000 + 90 fu.

Jlanee Takum xe obpasom npose-
PAOT CKOPOCTL [BUKEHUA NEHTHl Ha
nepeoi peke. OTKnoHeHwue YacTtoThl
OT NepBOHAYaNbLHOM He JOMKHO ObiTh
6onee 50 . Ecnu oHo 6onelue, To no-
BTOPAIOT HACTPOIKy Ha BTOPO# fieKe.
Mpu HeobxopuMoCTH 3ameHAIOT fBa
naccuka moTopa.

MNpoBepxa NoBbILWEHHOW
CKOPOCTU ABUMEHUA NEHTbI

Ha nepsyio feKy ycTaHaBnuealoT
KacceTy C TECTOBLIM CMTHANoM, a Ha
BTOpYIO — uucTylo kaccety. [lepe-
Knwouarens Bbibopa pexuma 3anucu
yCTaHaBAMBAT B  NONOXEHue
HIGH/IL. Ha Bropoit geke nocnepo-
BaTe/IbHO HAXMMAIOT KNaBULW nay3bl
¥ 3anucu. Ha nepeoit geke HaMmalot
knasuwy BocnpousBefexus. Cpaba-
TbIBAET CUCTEMA CMHXPOCTAPTA W iEKa
nepexofuT B pexkm nepesanncu Kac-
ceTsl Ha NoBLiLEHHON ckopocTy. lo-
Ka3aHus 4actoTomepa HOMmKHbl ObiTb
6onee 5 KIy.

Ecnu neobxogmmoe pns HacTpoii-
ku PNY obopyposanne orcyTcTByer,
TO HAcCTPOMKY NPOM3BOAAT NO CUrHa-
NaM papmocTaHLuii C M3BECTHLIMU Ya-
crotamu. Hactpoitky MY-Tpakros
NpoM3BOAAT N0 MaKCHMANbHON rpoM-
KOCTW 3BYKa. YKNafKy AnanasoHos, a
TaKKe CONpsXeHWe BXOAHLIX KOHTY-
POB ¥ KOHTYPOB FeTepofUHOB, NPOU3-
BOAAT NO CUrHanam papnocTasuuii ¢
W3BECTHBIMM YACTOTAMK.

Bo3MoXXHble HeUCNpaBHOCTH
Maznumona ne pabomaem
HU 8 O0HOM U3 pexuMos

MpoBepsaT HaNpsXeHWe NUTaHNUA
Ha KowT. 1 coepururens W6-CP5; wmc-
npaBHOCTb nepekitovarens $304; Ha-
npswenve 10 B Ha karopax fuUOA0B
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ANOTEe XHUKA

D401, D402; Hanuyme nepemMeHHOro
Hanpaxexus 8...9 B Ha BbIXOAHLIX
obmoTkax TpaHcthopmaropa T401.

Hem 38yxa B0 8cex pexxumMax,
JINIM pabomaem

MpoBepsAOT NnpoxoxpeHwe Hanps-
EHMA NUTAHWA C KOHTAKTHON rpynnl
SW3-1 na Beie. 1 mukpocxemsbl IC302
Ha Konnektop TpaHaucropa Q308.
MNpoBepawT Hanuyue crabunusmpo-
BaHHOrO HanpaxeHua 6 B Ha amuTTepe
Q312. Echu HanpsxeHWa HeT, To 3ne-
MeHTBI CTabunusatopa HencnpasHel.

MpoBepaoT gUHaMUYeCKue rono-
BKM ¥ MPOXOXAEHWUE HA HUX 3BYKOBbIX
CUTHanNoB Yepe3 YCUAUTENbHbIA TPakKT.
Ecnu 3ByKOBbBIE CHrHaNbI HE NPOXOAAT
yepe3 Mukpocxemy I1€302, To nameps-
10T Hanpaexue Ha BuiB. 12 IC302. Ec-
nu ero BenuymHa okono 0,9 B, To MUK-
pocxema HeucnpasHa.

38y 80 8cex pexumax muxuil
unu ¢ uckaxeruamu

MpoBepaloT BenuuuHy Hanpsxe-
Hua Ha KoHT. 1 coegunutens CP5, npu
pabote oT ceTu OHO AONMKHO BbITh He
meree 9 B. MposepsioT Hanu4ne Ha-
npsxeHua 6 B Ha amuTTEpe TpaH3uc-
Topa (1312, BO3MOXHO, OHO 3aHWIKEHO.

MposepAloT npoxoxpaeHne 3ByKa
yepes ycunutensHblil TpakT. Bepost-
Hee BCero HemcnpaseH OfMH W3 pas-
penutenbHblx KowpeHcaropos (114,
(214, C121, C221.

B dunamuyeckux 2onosKax

caviien ¢oH nepeMeHHo020 MoKa
MpuunHoit pedekra ABNAWTCA

NyNbCauuu HaNpAXeHMa NUTaHWUA.

Npoeepsior guogst D401-D404 wc-

TOYHUKE NUTaHUA W UNLTPYIOUKIA

koupeHcarop C322.

He socnpou3ssodamcs Hu3Kue

4Yacmomesi 80 BCex pexuMax
MU3menunace AYX kavana socnpo-

u3BefeHun. BeposTHO, HeucnpaBHLI

pasfenuTensHele  KOHAeHcarops!
€114, C214, C121, C221.

He pabomaem PI1Y 8o scex
duanasonax

MpoBepAIoT HanuuMe HaNpAXEeHNN
nutanua 6 B Ha koHT. 1 coepunuTens
CP3-W1 v 5,4 B Ha BbIB. 3 MUKpOCXe-
mbt IC2. MposepAloT Hanuume 3BYKO-
BOFO cUrHana Ha seis. 6, 7, 11, 12 mu-
kpocxembl IC2. Ecnu ero HeT, TO MUK-
pocxema HemcnpaeHa. Ecnn curHan
€CTb Ha BbIB. 6 W €ro HeT Ha BLIB. 7, TO
NpoBEpPAIOT MCNPaBHOCTb pa3fienu-
TensHoro konpeHcaropa C15.

Hem npuema 8 FM-duana3one

MNpoBepAOT NpOXOXAeHne Ha-
npayexHuit nutaHua 3,6 B Ha BbIB. 9
1 6 mukpocxembl IC1 (Bo3moxeH 06-
pbie 06moTku 1-3 T1) u 3,5 B Ha
BbiB. 3 IC1 (Bo3moxen obpeiB B Le-
nu R5 L6 nubo 3amblkanme nnactut
cekuyuin CT1-1, VC1-1 KoHpeHcaropa
HACTPONKHM).

Kacawtca BeiB. 1 MuKpoCxembl
IC2. Echu B pgMHamMMYECKUX rono-
BKax 3¢ MpHbie WWYMbI HE NOABNAIOT-
€A, TO HeucnpaeHs NboO MUKpocxe-
ma IC1, nubo koHTyp peTekTopa T3
R10. Ha BeiB. 13 Mukpocxemst IC2
pomk+Ho 6beITe Hanpswexue 0,8 B
(Bknoveret uenn FM-Tpakra mukpo-
CXEeMbl).

NposepstoT anementsl T1, R9, CF1
n L5, C2, L1, C4, R4, C7, R6, (8 u Ha-
[EKHOCTb NOACOERNHEHNA AHTEHHD K
neyartHoit nnarte. Ecnu nposepku He
panw pesynerara, To mukpocxema IC1
HeMCNpaBHa.

Hem nacmpoiixu na cmanyuu
8 FM-Ouanasone, CbILHb!
3ghupnsie wymsl

MpoBepsAIT aINeMEHTH! KOHTYPA re-
tepopmHa (T1-2 VC1-2 L2 C11, uens
ceA3u ¢ retepoguHom R6 C8. Ecnm
NPOBEPKM HE fiank pe3ynerara, To Mu-
kpocxema IC1 HewncnpaeHa.
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00HOBpeMeHHO C/bILUHBI CUSHANbI
HecKonbKUX cmanyuii
8 FM-0uana3sore

Bo3mOXHO, HeucnpaBeH GuabTp
CF1, ero nposepstT 3ameHoW. Bos-
MOXHO, paccTpoeH KoHTyp T1, ero Ha-
cTpamBarT Ha yactoty 10,7 Ml

Hu3kaa wyscmsumensHocmb
8 FM-0uanazone

MposepsT BxofHbie uenn FM-
TpakTa. Bo3MOXHO, pacCcTPOEH KOHTYp
YPY (T1-1 VC1-1 C3 L6, ero nopcTpa-
uBatT KoHgeHcaropom (T1-1.

Hem cmepeonpuema
8 FM-duana3sone,
unduxkamop CTEPEQ He ceemumcsa

MpoBepsaloT HanpaxeHWe Ha BbiB.
9 1C2, oHo pomkHo 6bTh 2,3 B, Ecnmn
HanpsXeHue 3HauuTenbHo 6Gonbue,
TO HEWCNpaBeH nepeknyaresns
Swi-2.

MposepstT 3nemenTnl (22, (23,
R12. Ecnn npoBepku He pann pe-
3yneTara, To Mukpocxema IC2 Heuc-
npaeHa.

Bo3moxHo# npuunHoi pedekta
MOXET 6bITb HU3KUIA ypoBeHb FM-cur-
Hana. [lpoBepsalOT BxoaHble Lenw,
nemeHTH YPY n YN4.

Hem npuema 8 AM-duanasone

lpoBepsIOT HAIMUKME HANPAXEHUS
55 B Ha BbiB. 17 mukpocxemsl IC2
(Bo3moxeH o6pbie B 0bmOTKe 1-3
koHTypa T2) u Ha BhiB. 13 IC2.

MpoBepalT NonocoBon GuILTP
T2 CF2. Ecnv npoBepku He fanu pe-
3yneTata, T0 Mukpocxema IC2 Heunc-
npaBHa.

Hu3kas usbupamenbHocmb
8 AM-ouanasone

Bo3moxHO, Hencnpaser wnu pac-
CTpoeH KoHTyp T2, ero Hactpausaiot
Ha vactoty 455 klu. lposepsoT Ke-
pamuuecknit punetp CF2 nytem ero
3aMeHbl.
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Hu3kas wyscmsumensHocms
8 AM-duanasone

PacctpoeH BxopHoW KOHTyp AM-
nuanasola. Ero mopctpamBaloT KOH-
nencaropom CT1-3.

Hem socnpoussederus
u nepemomKu

BKnoualoT pexxum Bocnpou3sefie-
Hua wnn nepemoTku. [lpoeepsioT,
BpaLAETCA JIW MOTOP, HE NPOCKasIb3bi-
BaeT N1 naccuk npusoga. Ecnm motop
He BpaLLAETCs, TO NPOBEPAIT Hanun-
Yue HaNPSHKEHUA Ha ero NoNoKUTEeNb-
HoM BbiBOA€e. Ecnmn HanpaxeHne ecTb,
TO MOTOp HEWCNpPaBEH.

MpoBepalOT nNpoxoXaeHue Ha-
NPsOXKEHNA NMUTAHWUA C NepeknYare-
na S3-1 ocHOBHOI nnatel Ha MOTOP
yepe3 KoHTakTHylo rpynny S501 (ans
BTOpOi aekun) nnm S502 (ans nepBoi
LEKN).

Hem 38yka 8 pexume socnpousse-
deHus 8 00HOM unu oboux KaHanax,
Kaccema spaujaemcs

MNpoBepaioT HaNU4Me HanpAXeHNs
nutanus 5,1 B Ha BbIB. 9 MMKpOCXEMbI
IC301. 3arem npoBepsOT NPOXOXAe-
HUE 3BYKOBBIX CUFHANOB OT MarHuT-
HOM rONOBKW [0 KOHTAKTHLIX rpynn
SW3-3, SW3-4. Hanbonee BeposTHOW
NPUYMHOIN ABNAETCA BLIXOA W3 CTPOA
mukpocxemsl 1C301.

Omcymcmsyem 3anucs 80 8cex pe-
Humax 8 oOHOM unu oboux
Kananax

Ecnn Het 3anucy B 0bomx KaHa-
nax, To cHauana nposepsioT cpaba-
TbiBaHWE MNepekoyaTens 3anucm
SW4 npu Ha¥aruum KHOMKKU 3amnucu.
[lanee npoBepaAlOT MNPOXOXAEHUE
CUFHANOB 3aMUCU OT KOHTAKTHbIX
rpynn SW3-3, SW3-4 uepe3 ycunu-
TeNb 3anucy A0 3anucbiBaloulei ro-
noBKu. Hanbornee BepoATHOM NpuUyn-
HoW pedekTa ABNAETCA HEeWcnpae-
HoCTb Mukpocxembl IC301 unu pas-

. YAMOTEXHUKA

penutenbHulx KoHaeHcaropos (127,
(227, C106, C206.

Omcymemsyem 3anuch
€ MUKpoghora

BrnoyaloT pexum 3annucu ¢ MUK-
podoHa. KoHTponupytT Hannume Ha-
NpsKEHUA NWUTaHUA Ha MUKpOdoHe
(1... 2 B). Ecnu HanpseHne Ha MUK-
podoHe OTCYTCTBYET, TO MpOBEPAIOT
Lenu NUTaHUA MUKPO(OHa M MUKPO-
thoHHoro yeunutens. [posepaiT Uc-
npaBHocTb MuKkpogoHa. Ecnu oH uc-
NpaBeH, TO NPOBEPAIOT NPOXOXKAEHNE
CUrHana yepes MMKpoQOHHbINA ycunu-
Tens (Q301) Ha Bxoaw yeunutens 3a-
nuck (BbiB. 4, 13 IC301).

3anucs ¢ bonbUIUMU UCKAXKeHUAMU

CHayana Bu3yanbHO NpoOBEpAIT
pabouylo NMOBEPXHOCTb 3anWUCLIBa-
I0WEN roNoOBKKU U NpU HEOBXOAUMO-
CTW rONIOBKY 3aMeHsAT. BkaoyaoT
PEXMM 3aMUCK 1 NPOBEPAIOT HaNM-
yne HanpaXeHus nopMarHUyuBa-
HUs Ha KOHT. 1 coeaunutena CP2.
Ecnn ero Het, TO NpoBepsAT npa-
BUJIbHOE TMONOXEHUE KOHTAKTHOW
rpynnbl SW4-6 — BO3MOXHO, Bbi-
X0f} reHepatopa nofiMarHMynMBaHus
yepe3s Hee 3aMblKAeTCA Ha KOpMyc.
MpoBepsaioT HaNM4YUe HaMnpAXeHUs
nutauua 5 B Ha nmonoxuTenbHoM
BbiBOAE KoHfeHcatopa (311 u Ha
BbiB. 2 TpaHcdhopmatopa T301. Ec-
N HanNpsAXeHWe ecTb, TO Hencrnpa-
BeH nu6o TpaHsuctop Q304, nubo
Tpancopmarop T301. Ecnn nanps-
XEHWUA HET, TO MPOBEPAT KJIOY
nutaHua Q303.

Ecnu npepabinywmne npoBepku He
Nanu pesynetara, To, BO3MOXHO, He
pabotaetr cucrema APY3. lposepsior
ucnpasHocTb 3nemeHToB R351, (352,
D301. Ha katope guona D301 pomkHo
6biTb Hanpsxexne 58 B, 3akpbiBato-
wee avof. Ecim npoeepkn He panu
pe3yNibTara, TO HENCNpPaBHA MMWKpO-
cxema IC301. &
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enedoHHUs

B BOINNIPOCAX H OTBETAX

B.: ¥ Hac B oduce umeroTca ape ctanuyuu KX-TD1232 ¢ npowme-
Koit Bepcuu 221A. MOXHO W NOMEHATb 3Ty MPOLMBKY Ha
apyryo sepcuto?

0.: Ty NPOLWMBKY NaMATU MOXKHO NOMEHATbL TONBKO HA BEPCUIO
221C.

B.: MoxHo nn coeauHuth gee ctanuuu KX-TD1232, otcToswme
Apyr oT gpyra Ha 10 KM B YepTe ropoAa, HanpuMep, C NOMO-
wbio ISDN-nuunu?

0.: MOXHO, ecniv 0be cTaHLMK umeloT NpowuBKy Bepcuun P271.

B.: Cranums KX-TD1232 pabotana HOpManbHO, HO NOTOM BO3-
HUKNa Npobnema: npu noaKNKYeHum Tenedora K nopty 1 oH
uepe3 HEeKOTOpOe BPEMS HauMHAET CaMOMPOM3BONLHO 3BO-
HUTb. Kak ycTpanutb 310T aedext?

0.: Cnepyet Ha 3tom Tenedore Habpatb kog “790”. Ecnu 3710 He
NoMOraetT — CTaHUMK “06HYNMTL” U 3anporpamMmpoBaTh
3aHOBO.

B.: MoxHo nu Ha ctanuun KX-TD1232DBX BBECTM 3anpeT oT-
AENbHEIM abOHEHTaM NepeBoAUTL BXOAALLME 3BOHKN HA [py-
rUX BHYTPEHHWUX aBOHEHTOB?

0.: Takoit 3anpeT BBECTU HEBO3MOXKHO.

B.: MOXHO 1 06bEAUHUTD f1BE CTAHLMU C pa3HbIMU NPOLIMBKA-
mu, Hanpumep P231I n P231IN?

0.: Henb3s. MoxHO 06beiMHUTL TONBKO CTAHLMKU C OIMHAKOBLI-
MU NPOLIMBKAMM.

B.: Moxet nu ctaHyma KX-TD1232D pacno3watb curHan daxcu-
MUNBHOI CBA3U?

0.: Het, He MOXeT.

B.: MOXHO N CBA3aTb COTOBLIN TenedoH C BHYTPEHHUM HOMe-
poMm cTaHuuu?

0.: Her, Henb3s.

B.: Kak nepenporpaMmupoBarhb CTaHLuuio?

0.: CHauana Hago BHINONHUTL “cOpOC”, ANA Yero:

yctaHosuth nepekntodatens NORMAL/CLEAR B nonoxe-
Hue CLEAR;

Haxarb knasuwy RESET;

Bo3eparuTb nepewodarens NORMAL/CLEAR B nonoxerve

NORMAL, noka uHguKatop nutaHus muraet (B TeyeHue 10 c).
3aTem NPOU3BECTU NPOrPaMMUPOBAHUE CTAHLUK.

B.: Ha ctanumu KX-TD1232BX npumepHo B 80% cryuaes He
npoxogut Habop Homepa nocne “8” (Mpu BbIXOAE HA MEXAY-
rOpOAHIOK CBA3b). YTO aenarb?

0.: Hago nepeBecTy TenedoHHbIe annaparkl B pEXUM UMIYNbC-
Horo Habopa.

B.: Moxet nu cTaHuus paboTarb no npoTokony ceasu E&M?

0.: MoxeT, ecnv B Heil ycTaHoBneHa nnata KX-TD184.

B.: Kak orpaHuuutb JOCTYN K MEMXAYHApPOAHbIM 3BOHKaM Ha
ctanuumn KX-TD1232?

0.: Cneflyet BOCNONb30BaThCA KOJAMMU:

“105" — [N Ha3HAUYEHUA PACYETHOTO KOAA;
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l.Mewkos

“508" — fnsa BuIGOpa pexuMa pacyeTHoro Koaa.

Pexxum BLI6Opa pacyeTHOro KOAA Ha3HaYaeTCs A1A KaXAOTOo
Knacca cepBKCa, a Knacc cepBuca TenegoHa npoBEPARETCH B KO-
ne “601".

B.: Kakue kopbl ucnonb3yiorcs B ctaHumm KX-TD1232, 4106H
pa3fenuTh BLXOA Pa3HbiX aGOHEHTOB Ha rOPOACKUE NUHUU?

0.: Bbixog Ha ropofiCK1e TMHUM MPOU3BOAUTCA B KOAAX:

“605" — neHs;
“606” — HOUb.
Mpuxog 3BOHKA NPOrpaMMUPYETCA B KOAAX:
“603” — peHb;
“604” — HOub.

B.: BoamOxHa nu B3aumosameHa mukpocxem MN3Y B craHuuu
KX-TD1232 Bepcuit P271 u P231 u B Kakom nopagke?

0.: Bo3MOXHa 4acTU4Has 3aMeHa, @ UMEHHO: MOXHO Mnepenpo-
rpammupoBarb MN3Y sepcun P231 Ha Bepcuio P271.

B.: Kakum o6pazom Ha ctaHuum KX-TD1232RU ycTaHoBuTb nay-
3y NOC/E BEIXOAA Ha MEXAYTOPOAHIOKN NUHUIO?

0.: CHauana B Koge “311” Hago ycTaHoBuTb “8 **, a 3aTeM B KO-
ne “412" — Bpemsa nay3ul 2,5...3,5 c.

B.: KaK “3MeHUTb NOCNEAOBATENbHOCTD 3aHATUR TenedOHHbIX
NUHUIA aboHeHTaMmn?

0.: NocnenoBatenbHOCTL 3aHATUS TOPOACKUX TENEPOHHLIX Nn-
HWI1 U3MEHUTDb HENb3S, TAaK KaK OHa HAa3HA4YaeTCs OAUH pas B
Koge “103”.

B.: YT0 HYXKHO caenatb AR NOAKIIOYEHUA CTaHLUK KX-TD1232
K komnbioTepy? Kak npu 3ToM OCyLIECTBUTb NpOrpammupo-
BaHWe CTaHuuu?

0.: CTaHUMA NOAKNIOYAETCA K KOMNLIOTEPY NOCPEACTBOM CTaH-
naptHoro kabens RS-232, a nporpammHoe obecneyeHve 3a-
BUCUT OT HOMepa NpOLMBKU CTaHLMK (3TO MOXHO y3HaTb B
Koge “116").

B.: Ha cranuuu KX-TD1232 umeetcs npowuska 271A. Mocne
NporpamMmM1poBaHUs CTaHLUW OKA3a10Ch, YTO NEPUOANYECKM
6LIBAIOT 3aHATHIMU fBe COCEHWE BHELIHUE JIMHUK, XOTH
(aKTUUECKM HUKTO NPy 3TOM HE Pas3roBapuBaeT U UMEETCs
curian “3ansato”. B uem npuumna?

0.: Mpyu coefuHEHUN “ropofi-ropoa” NOCNe OKOHYAHWA pasro-
BOpa NIMHUW HE Pa3pLIBAIOTCA B TEUEHUE HEKOTOPOTO BpeMe-
Hu (no ymonuanuio 10 MuH B Koae “206"). 3anpeTuTb coeau-
HeHue “ropog-ropos” MOXHO B Kope “503”. Heobxogumo
TaKXe OTMETUTb, YTO B NPOLMBKE 271 HEKOTOpHIE KOAbI U3~
MEHUUCL U 106aBUNUCH HOBHIE.

B.: C 0HOTO 13 BHYTPEHHUX Tene¢oHOB He NPOU3BOAUTCSA Bbi-
X0} Ha TOpOACKUE NUHUU, XOTA B Koge “605” BCce nuUHUM
BratoueHbl. [Tpu Habope “9” Ha UHAUKATOpe NOsABNAETCA CO-
o6wenue “RESTRICTED”. Kak pewutb npobnemy?

0.: 3107 TenedoH 3ab6510KMpOBaH AN UCXOAALLNX 3BOHKOB. Yro-
6L CHATL GNOKUPOBKY, HEOOXOANMO:
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enedoHus

Ha cuctemHoM Tenedoke (oneparop “17) Hamarb KHOMKyY
PROGRAM u BBecTh Kop "99”, a Ha pucnsnee Habparb “PT-PGM
MODE";

Habpatb 0, * 1 1;

Haxarb kHonky STORE;

NOAHATL U ONYCTUTb TPYOKYy.

B.: Kak cpenarb, 4ToObl BbIXOf Ha MEXAYTOPOAHIOK CBA3b OCY-
WECTBAAACA N0 UHAVBUAYANLHOMY ANIA KaXAOTO COTPYAHMKA
kopy?

0.: lnA BBOAA PaCcYETHOTO KOAA HYKHO:

nopHsaTe TpyOky 1 Habpatb Kog "49”;

HabpaTb pacueTHbIlt KO U HaXatb KHOMKY #;

Habpartb "9”, “8” (BLIXOA Ha MeXAYropofHIol0 CBA3b) W
HYXKHbIN TenedoH.

B.: lNpu 3BOHKE U3 rTOPOAA 3BOHAT U CUCTEMHbLIW, U OJHOAWHE-
Hble TenedoHbl. Kak caenarts, 4To6bi 3BOHKA TONLKO CUCTEM-
Hbili TenedoH?

0.: B kope "407" cucteMHomy TenedoHy Hafo yCTaHOBUTBL pe-
wum FLASH, a Bcem octanbHbiM — DISABLE.

B.: bypyT nu pabotarts Tenedonb “Siemens Euroset 815" cos-
MecTHo ¢ ATC KX-TD1232?

0.: bypyT pabotats, ecnu Ha TenedoHe BbiCTaBuTb Bpema FLASH,
pasroe 300 mc.

B.: C nomougbio kakoro o6opyaoBaHUA OCYWECTBAAETCA Mpo-
wwuka M3Y gna KX-TD1232?

0.: T13Y npowKBaeTCcA ¢ NOMOWbIO NporpaMMaTopa.

B.: K ATC KX-TD1232 nopgknioueH oguH Gn0K pacliMpeHus.
Ckonbko TeneOHOB MOXHO MOAKNIOUWUTL B 3TOM Cnyyae W
Kakue Ux HoMepa o yMoa4aHuio?

0.: Mox#o nogknoyuTb oT 16 o 48 TeneoHOB — B 3aBUCH-
MOCTK OT TOTO, CKOSIbKO CUCTEMHBIX LU(POBLIX annapartos
UMeeTCA U Kakol 6ok paclivpeHus NoAKNIOYeH:

c nnaroi KX-TD170 — 16 annaparos (HoMepa 101-116);

c nnaton KX-TD174—32 annapara (Homepa 201-232).
B.: MoxHo nu ¢ cucteMHoro TenedoHa y3Hatb KoHGUrypawuio

Mubu-ATC? Kak u ckonbko TenegoHOB K Hell NogknioueHo?

0.: Ecnu ¢ BHyTpeHHero TenedoHa NMo3BOHUTL HA CUCTEMHBIl
annapar, To Ha gucnaee CUCTEMHOTO annapara BbiCBETUTCA
HoMep 3BoHsALero. Bce ocTanbHoe MOXKHO NOCMOTPETH TOsb-
KO BU3yanbHo.

B.: Yo Takoe USER password ("1207)?

0.: Kop "120” — naponb nepeHa3sHayeHHOro Knacca cepeuca.
Nonb3oBaTesnb MOXeT 3BOHUTL He CO CBoero TenedoHa, UC-
nosib3yA KNacc cepeuca ceoero fobasouHoro TenedoHa.

B.: Kak pacrneuararb faHHble nporpaMMupoBanlua MuLu-ATC?

0.: Heobxopnmo BHINONKHUTB Cheaylolue onepawuu:

Habpartb kop, “802";

Haxarb Knasuuy NEXT;

Haxartb knaeuwy STORE. lMpu 310M HauuMHaeT pacrnevarbi-
BaTbCA MHGopMaLusa o nporpammupoakiuu ATC. Mo okoHuakuu
pacrneuartku Ha gucnnee otobpa3utca undopmauymusa “Print-Out:
Stop”;

Haxarb knasuwy END.

B.: Kax 3anporpaMMmMpoBath My3bIKasibHyI0 3aCTaBKy B peXuMe
OXWAHUA COEAVUHEHUA C KNUEHTOM?

0.: HeobxopuMo npopaenatb cneayloujee:

Habpatb kop “803”. MNpu 3ToM Ha pucnnee oToOpasuTCA
uHgopmayua “Music Source Use”;
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Haxartb KnaBuuy NEXT;

BBECTH HOMED My3blKasibHOTO BapuaHTa;

HaxaTb Knasuwy STORE;

Haxatb knasuwy NEXT gna nporpaMMupoBaHuA BapuaH-
Ta BGM. MNpu atom Ha pucnnee ovobpasutca uHdopmayus
"BGM: Music 17;

BBECTU HOMep My3blKanbHOro BapuaHTa;

Haxatb Knasuwy STORE;

Haxarb Knasuuily END.

Mpumeyarue. B munu-ATC KX-T1232 ucronb3yiorca no pga
BapWaHTa My3bIKanbHOTO COMPOBOXAEHUA [NA Befyuwied v Befo-
MOW CTaHLUN.

B.: Kak Bbibpatb napamertpsi cBa3u uHtepdeiica RS-232C pns
nopra 1 (Master System) u nopta 2 (Slave System)?
0.: WmeloTca cnepyiouyue BapMaKThl NPOrpaMMUpoBaHus:
komanpa nepesopa crpoku CR + LF / CR;

ckopocTb  paborel  150/300/600/1200/2400/4800/
9600 6op;

LNvHa cnoBa 7/8 6ut:

61T 4eTHOCTU — OTCYTCTBYET /NAC/MUHYC/YeTHbIN/ He-
YEeTHbIW;

LNvHa cTtonosoro 6uta 1/2.

MNporpaMMuUpoBaHie BLINOAHAETCA Creaylouum obpasom:

BBECTH NporpamMHbiii agpec (806" ana nopra 1 wau
“807" pna nopta 2). Ha pucnnee oto6pasutca uHdopMayus
“RS-232C Paramet.1”;

Hawarb Knasuuy NEXT. Ha pucnnee oto6pa3utcs ukgop-
mayua “NL-Code: CR+LF";

HaXarb u Aepxars Haxarou knasuwy SELECT po Tex nop,
NOKa eflaeMbiil BapWaHT NporpaMMMPOBaHKUA He MOABUTCA Ha
nucnnee;

Haxatb Knasuuwy STORE;

Hamarb Knasuuy NEXT. Ha gucnnee oto6pasutcs undop-
mayua “Band Rate: 96007;

Haa@Ttb U Aepwarb Haxaroii knasuuy SELECT no Tex nop,
NOKa enaeMmblil BAPUAHT CKOPOCTU He MOABUTCA Ha aucnnee;

Haxarb Knasuuy STORE;

Haxarb knasuwy NEXT gna nporpammupoBakua SAUHbI
cnoea. Ha gucnnee otobpa3sutca undopmauun “Word Length: 8
bits”;

Ha)arb U gepxarb Haxaroii knaesuwy SELECT no Tex nop,
NOKa )eflaeMblit BApUaHT ANUHBI CHOBA He MOABUTCA Ha AUC-
nnee;

Haxartb knaeuwy STORE;

Hawarb Knasuwy NEXT gna nporpamMuposanus Guta
ueTHOCTH;

HaMarb U fiepxarb Haxarton knasuuy SELECT po Tex nop,
NOKa XesaeMblit BapuaHT 6UTa YeTHOCTH He NMOABUTCA Ha AUC-
nnee;

Haxarb knasuuy STORE;

HaxaTb knaeuwy NEXT gna nporpammMupoBanmua ctonoso-
ro 6ura;

HaX@Tb U Aepxartb Haxartoi knasuuy SELECT no Tex nop,
NOKa XeflaeMmbiit BapuaHT CTONoBOTo 6MTa He MOABUTCA Ha AUC-
nnee;

Hamars Knasuuly STORE;

Haxarb knasuuy END.

&
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HENCMNPABHOCTHN CXEM MNMPEOBPA3OBATENEA
OEXXYPHOIO NNMTAHNA KOMIbIOTEPOB,
CEPBEPOB N BNAEOMOHHNTOPOB

B uctouHukax nutanua (UMN) komnblotepoB n BUpEO-
MOHWUTOPOB NOCAERHENO NOKOMAEHNA NPUMEHAIOTCA CXEMb
npeobpasoeareneil, BhipabarbiBaiolume feXypHoe nura-
Hue. Hanpumep, B U1 komnbiotepos TMna ATX 1 cepsepos
LEXYPHOE NUTAHWE UCTOYHMKA NO3BONAET CUTHANAMMN N0-
ruyeckmnx ypoeweit “0” n “1” skntovars UMM pucranumonto,
a TaKKe CO CXeM MatepuHCKoW nnarbl. B BupeoMoHWTOpax
nocneaHEero NOKONEHUA AeXYPHOE NUTAHNE TaKKe No3BOo-
NAET BKAIOYATL U BHIKIIOYATL UX NO CMMHanaM, NpUxXoas-
LM Ha BXOAbl BUAEOMOHUTOPOB U3 KOMNBIOTEPA.

1. B UI komnblotepa Tvna ATX pexypHoe nutaHue
BbipabarLiBaeTca CXxeMoi OfHOTAKTHOrO npeobpasoBa-
TeNA NOCTOAHHOIo HanpAxeHWsA. OAuH U3 BapnaHTOB Ta-
koro npeobpa3soearens (puc. 1) BLINOAHEH HA TPaH3MUC-
Tope Q3, BKNIOYEHHOM NO CXeMe C OOLUM IMUTTEPOM.
O6motka I TpaHcdopmatopa T3 ABnserca nepBUYHOM
CUnoBOIA, a nocpeacTBom obMoTkM obpaTtHoi cesasm II
ocyulecTBnsfeTca camoBo3byxpaeHne npeobpasosarens.
Lienb R9 R10 obecneumnsaer 3anyck npeobpaszosarens.
OcHoBHas W Haubonee 4acTas HEMCNPaBHOCTb TAKOWM
CXeMbl — BbIXOf M3 CTpOA TpaH3ucTopa (3, ycnosus pa-
60Tbl KOTOPOro 3aTpyAHEHbl U3-33 NOCTOAHHOIO BKAIO-
YeHMs cxembl fiexypHoro nutaumus. Hanbonee nopxops-
uMe TUNL TPAaH3IMCTOPOB B AaHHOM BapUaHTE CXeMbl
npeobpa3oearens — MJE13005, C4020 n C5027.

06bI4HO NpK BbiXope M3 cTpos TpaH3ucTopa (03 B nyy-
wem csyyae BbixoauT K3 crpos pesuctop R9 (4,7 Om).

N.Cupomun
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l T
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~2208 4008 1 3
) S— D2 D4
BYV26C %S r 1N5822
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15 [] 1N4148 /

WMHorpa npy paspylieHnn TpaH3UCTOPHOM N-p-N CTPYKTY-
pbl BO3MOXEH BbiXof U3 cTpos crabunutpora ZD1 v pu-
opa D6. BcTpeuanuce TakoKe ciy4am Buixoaa U3 CTpos pe-
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2. B U1 cepBepoB MOXHO BCTPETUTL BAPWAHT CXEMBI
(OpMUPOBaHMA AEXYPHOIO NUTAHWSA, NPUBEAEHHLIR Ha
puc. 2. 3pech OHOTaKTHbI npeobpa3oBatent peanun3o-
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weit coboi TpexsbiBogHOM LINM-cTabunusarop. Takas
cxema obecneynBaeT paboTy MCTOYHMKA AEKYPHOTO NK-
TaHUA MOLLHOCTbIO Ao 25 Br.

OcHOBHOI HEUCNPaBHOCTLIO YKa3aHHOM BbILLE CXEMbI
npeobpa3oBaTens ABNAETCH BbIXOA M3 CTPOS MUKPOCXe-
mbl TOP200YAL. Kak nokasanu HabniopeHus 3a ycnosums-
Mu 3kcnnyatayum UM cepBepos, MMKpPOCXeEMa Yallie BCe-
ro BbIXOAMT U3 CTPOA B Cy4Yanx BPOCKOB M NpeBbILLIEHUS
HanpskeHws nutalowein cetu (cebilie 230 B). B Hemc-
npaBHoil MuKkpocxeme TOP200YAI conpotuBneHue mem-

0601x HanpaBneHUsx, MeXay BbiB. 1 (YNpaBnsIowmii Bbl-
BoA) 1 2 unn 3 — 140 Om B 060mx HanpaeneHusx. Mpu
BhIXOfle U3 CTPos MuKpocxeMbl TOP220YAL Heobxopumo
npoBepuTb UCApaBHOCTb pesnctopa R1 (10...15 Om).

3. MNoyTH aHanorM4Ho paccMOTPEHHOMY BhILIE Bbi-
nonHeH npeobpasoBaTeNb [EXYPHOro MUTAHUA BU-
peomoHuTopa LG 795SC, Ho Ha ocHoBe WWNM-cTabunu-
3aropa TOP223Y u co ctabunusayueit yepes ontonapy
IC914 (pwc. 3). B atom BapuaHTe npeobpasosarens
yalle BCEro BbIXOAAT U3 CTPoA MUKpocxema TOP223Y u

Ay BbB. 2 (ucTok) u 3 (cTok) coctaenser 5...10 Om B ontonapa IC914. &

KAK TPAMOTHO MEHATDH

OMNEPATHNBHY 1O NAMATb KOMMNbIOTEPA
A.Muknses

PaHo mnv no3gHO Kawpblii Nonb3o-
BaTeflb NEepPCOHANBLHOIO KOMMbIOTEPA
NOHWUMAET, YTO ANA peleHUs TEKYLLMX
3agay 6bicTpopeiCTBUS €ro KoMMbloTe-
pa sABHO HepocTarouHo. W aro ectecT-
BeHHo. Kaxpasn HoBas Bepcus onepa-
LMOHHON cuCcTeMbl TpebyeT AONONHU-
TeNIbHbIX PeCYpCcoB ANs CBOEW paboTL:.
To e camoe MOXHO CKa3aTb U O Npu-
KIaAHbIX NporpaMmax.

B npwHuune, ecnu ectb BO3MOXM-
HOCTb, MOXHO OCTAHOBUTLCS Ha HEKO-
TOpOM Habope nporpammHoro obecre-
YEHWA W He YCTaHaBNMBaTb HOBbIE BEp-
CWU No Mepe ux BbIxoaa. [leicTBuTENb-
Ho, HOBbIE BEPCUW OT/IMYAIOTCA OT CBO-
Ux NpeplecTBeHHMUL, BECbMa He3Haum-
TeNbHO U, KaK NpaBuno, He COpepXar
KapAuHanbHLIX U3MeHeHU. Ho y atoro
noaxopa ecTb CYLWEeCTBEHHBIA MUHYC —
ecnu sbl 0bmeHuBaeTech daitnamm co
CBOUMU KOANeramu U3 ppyrux Qupm
MAU NpOCTO Opy3bsMY, BaM MOryT ne-
penatb ¢aitn B 6onee HOBOW Bepcuy,
CKaeM, rpaduyecKoro pefakTopa, U
Bbl MPOCTO He CMOXeTe ero OTKPLITb.
Kak cnencteue, Bam Bce paBHO Npupet-
CA YCTRHOBUTL CaMyio NOCNERHION Bep-
CU1I0 3TOro rpathMyecKoro pefaxTopa.
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Hy)xHo nu HapawuBaTb NAMATL?

NepBoe, 4TO NpUXOAMT Ha yM B Cay-
Yae HefOCTaTOYHOrO GLICTPORENCTBUS,
3T0 YCTaHOBUTL Gonee GbiCTpLIA Npo-
yeccop. Ho Yacto npumeHeH1e HOBOrO
npoueccopa BrieyeT 3a coboit 3ameHy
MaTepuHCKON nnatel W, BO3MOXHO, B
Np1aauy BUAEOKAPTHl, OMNEpPaTUBHOI
namsTy U T.p.

Ha camom pene 4acto GeiBaeT po-
CTaTO4HO YCTaHOBUTbL B KOMMNBLIOTED A0-
NONHUTENbHBIE MOAYNM NAMSATU U BbiC-
TpopeiicTBue 3ameTHO Bo3pacteT. K To-
My e 3TO He NOTpebyeT Cepbe3HbIX
(hMHaHCOBLIX 3aTpar.

Noyemy Tak npomcxoput? Cyutaer-
Cfi, NTO 3NeMeHTOM, OnpefensioLuUM
obuee ObiCTpopeicTBUE, ABASETCA
LeHTpanbHLli Npoueccop. Ha npaktu-
Ke we 370 He coBcem Tax. lpoueccop
LeACTBUTENbHO onpepenseT obliee
ObiCTponeitcTBUE KOMMbIOTEPE Ha pe-
anbHbIX 33fayax, Ho TONLKO NPU Hanu-
YMM BOCTATOYHOFO KOAMYECTBA OMepa-
TWUBHOII NamaTK. Ecav e onepatuBHoi
MaMsTW HELOCTaTOYHO, TO OCHOBHbLIM
3NEMEHTOM, ONpenensiowmuM peanbHoe
ObicTpOneinCcTBIe, GYRET KeCTKMi AUCK!
CoBpemeHHBIM NporpamMam pnsi pa6o-

Tbl HYXHO OYE€Hb MHOrO CBOGOAHOM
onepatuBHoi namaTn. Hactonbko MHoO-
F0, YTO TAKOE KONIMYECTBO NPaKTUYECKM
He BCTPEYaeTCA B pEANbHOM KMIHM.
Y1066l KOMMNEHCMPOBATL OTCYTCTBUE
cB06GOAHON ONEpaTMBHOM NaMATH, Ore-
paunoHHas cuctema “cOpacbiBaetr”
PeaKo UCMOMb3yEMbIE AAHHLIE Ha Ke-
CTKUIA AnCK, 0CBOBOXAasn TakuM obpa-
30M OMEPATUBHYIO NaMsiTh KOMMbIOTE-
pa. Ecnm 3tv paHHble peitcTBuTENbHO
“pepKo wcnonb3yemblie”, TO HUKAKUX
npobnem Het. Ho Korpa onepatmeHOM
NaMATM HENOCTaTOYHO, OnepaLMoHHan
CUCTeMa BbIHyAeHa “cbpacbieath” Ha
WECTKUI IUCK BCE YTO YrofHO, B TOM
YuCne M [aHHBIE, KOTOpLIE TPeByIoTCA
noctosiHHo. Kak cnepcteue, ocHOBHoE
Bpema TpaTUTCA Ha “nepexadyky” paH-
HbIX U3 ONEePaTUBHOIN NaMATU Ha KecT-
KWit BUCK 1 0BpaTHO.

Cnepyer 3amMeTuTh, YTO HELOCTATOM-
HOe KONWYEeCTBO ONEpaTMBHON Nams-
TM — Gepa NpaKkTUYeCKU BCEX KOMMbO-
Tepos. [leno B TOM, 410 PUpMbI-NpoOaaB-
Ubl KOMMbIOTEPOB BbIHYKAEHB 3IKOHO-
MUTb NPAKTUYECKW HA BCEM, [abbl yKa-
3aTb B Npainc-nucTe LeHy HUXE, YeM y
KOHKypeHTOB. W onepatuBHas na-
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MATb— Ha OJJHOM W3 NepBbix MecT. Jlen-
CTBUTENBHO, HUKAK Henb3s Hasearb cba-
NIAHCMPOBAHHOW KOHGWIYPaLMIo KOM-
nstotepa ¢ npoyeccopom Celeron yacro-
To# 300...400 MIY u Bcero ¢ 32 Mbair-
Tamu oneparuBHON NaMATY, a Befb elje
COBCeM HeflaBHO Noflo6Has KoHGMrypa-
us Obina cTaHaapTHON ANA KOMMbloTe-
pa HayanbHoro ypoBHs. Yacto nonb3o-
Barefib TAKOTO KOMMbIOTEPR, He npef-
CTaBNAA UCTOYHMK peanbHbix npobrem,
CuMTaeT, YTO Mopa NoKynarb HOBbIM,
“Bonee BLICTPLIA U COBPEMEHHBIN”, XOTH
Ha caMoM fiefle JOCTaTo4HO YCTaHOBUTb
euwe xots 66 64 Mbaita “oneparmeku”.

Kak npoBeputb HepoCTaTOK
onepaTUBHOW NaMATH

BuiscHuTb, xBataer v Bam obbema
oneparuBHOM NAMATU WAM HeT, focTa-
TOYHO NPOCTO. 3anycTuTe napy-TPOWKy
Haubonee yacro WCMoOMb3yeMblX Mpo-
rpamm (CKaMeM, TEKCTOBLIN pefiaKTop
Word u Tabnuunein pepaktop Excel), or-
KpoiiTe B HUX CPELHUX pa3MepoB IOKy-
meHTbl. Mopaboraiite B 0fHOI M3 npo-
rpamm, a 3arem nepeKnounTech B apy-
rylo. Echn npolecc nepeknioueHus co-
NPOBOXAAETCA 3AMETHHIMKU Nay3amMu
(6onee pecsTM CeKyHA) U ULET MHTEH-
CMBHbII 0OMEH C WecTKuM AucKom (06-
parute BHUMaHue — uHaukarop HDD
Ha cucTeMHOM GrIOKe [OMKeH NOCTOAH-
HO MUrarb WAM faxe roperb), 3Hauut
obbeM onepatueHol ABHO Man — nocne
ero yeenuueHus obuwee 6Gbictpofenct-
BUE KOMMbLIOTEPA [ONKHO 3aMETHO BO3-
pactu. Ecnun xe nepeksioueHre npouc-
XOAWT LOCTAarouHO ObICTPO, BbI30BUTE
OBHY W3 pecypcoeMKux (QyHKUuA npo-
rpammebl (ans Word 310 Moxer ObiTh
nposepka npasonucanus, ana Excel —
Macrep fvarpamm UM mMacrep CBOLHbIX
1abnuy). Ecnu 3ameTtHbIX 3afepHeK Ha
(hoHe obuieit NPOM3BOAMTENLHOCTN HE
BO3HMK/IO M B 3TOM Cnyuae, 10 obbem
OneparuBHOl NaMATH [OCTATOYEH U BAM
[eACTBUTENbHO Nopa MOAEPHU3UPOBATh
KomnbloTep. B cnyuae 3ametHbix 3agep-
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Onepaumon- MuHMManbHbli : Pekomengye-
s zu::'rema obwem* O3Y, | Mblit 06BLeM*
M6aiit 03Y, M6aiit
Windows 95 32 64-96
Windows 98 64 96128
| Windows Millenium 64 9128
| Windows NT 4.0
Workstation 64 96-128
Windows NT 4.0 % 128 v Gonee
Server
Windows 2000
Workstation 128 192-256
| Windows 2000
Server 192 256 1 Bonee

*1104 MUHUMATTBHBIM FIOHAMAETCA 0DbEM, BOCTATONHbIM ANS
Dpeenns GOMbLMHCTBA OPUCHBIX 3a0aY ipy paboTe ¢ OaHOA-
[1BYMS [IPOrDAMMAaMY OLHOBDEMEHHO, 1101 DEKOMEHTYe-

MbiM — 1P PABOTE C TPEMS-HETHIPLMA NIPOrPaMMamt 011HO-
BDEMEHHO ¥ N COBDEMEHHBIX MID.

MeK HeoOX0AMMO MpOCTO YBENUYUTD
obbem oneparvBHON NAMATU.

PexomeHayembie 06beMbI
onepaTUMBHON NAMATH

Ha BcAkuiA cnyyait ectb CMbIC NpU-
BECTU OPUEHTMPOBOYHLINA 06bem one-
parueHoi namaTty, Tpebylowuninca ans
pabotbl nop, ynpaeneHueM CoBpeMeH-
HbIX OMEPALMOHHBIX cucTeM (CM. Tab-
nuuy). Peub uper, ectecTBeHHo, 0 ca-
MblX PacnpoCTpaHeHHbIX 3afadax: Ha-
Gope 1 pefaKTMpPOBaHUK TeKCTa, pabo-
Te ¢ Tabnuyamm, Co3[aHUN HECNOKHBIX
WANIOCTPALMIA, Urpax.

Ecan e KomnbloTep MCNONb3yeTCs
Ans paboTbl ¢ LBYXMEPHON U Tpexmep-
HoWt rpacmKoii, To ANiA 06paboTku 3ByKa
U Bueou3obpameHus U Tomy nopo6-
HbIX 337124 HEOOXOLUMBIN MUHUMYM —
256 MOait. A Ha npaKkTMKe — yeM
Oonblwe, Tem nyylle.

Korpa HeT cMbICRA YCTaHABAMBATL
NONOAHUTENBHYIO NAMATH

KoHeuHo, pelweHve 0 nokynke Ao-
NONIHUTENILHOW ONepaTMBHON NAMATH
CNefyeT NPUHUMATb UCXOAA U3 peasb-
HOM cuTyaumn. Her cmbicna mofepHu-
3upoBarb Ge3HafieXHo ycrapeslue
KoMnbloTepsl. K TakuM MOXHO OTHeCTH
BCe Moflenu Ha npoleccope Intel 486 u
Huie (BKMouas ananoru), Cyrix 6x86.

B KomnbloTepbl Ha  OCHOBe
Intel Pentium, AMD K5 u Cyrix 6x86MX
eCTb CMLIC/I YCTRHOBUTL [ONOSHUTENb-
HYI0O NaMATb NWWb B ClyyYae, ecin B
[anbHenuem oHu GyayT Mcnonb3osarb-
CA B KayecTBe OMCHBIX KOMMNbIOTEPOB.
Hu Ha uto Gonbluee OHM yiKe He FOAHbI.
TonbKO NpefBapuTeNbHO OLEHUTE, AB-
NAeTCA NV OMeparvBHas namaTb “y3-
KUM” MECTOM TaKOro KOMNblotepa (M.
Tabnuuy).

Heckonbko OCOOHAKOM CTOAT KOM-
nblotepsl Ha ocHoee Intel Pentium Pro.
B cBoe Bpems 310T NpoLeccop no3uymo-
HWPOBANCA ANA CEPBEPOB M MOLIHbIX pa-
60unx cTaHumii, HO B HacToslee Bpems
MOSIHOCTLIO ycTapen. XOTA U CeropHs
KOMMbIOTED C 3TUM NPOLLECCOPOM MOXHO
UCNoNb30BaTh B Ka4ecTse cepsepa € He-
GonbLIoit Harpy3KoW (Hanpumep, B Kaue-
CTBe NpUHT-cepBepa).

KomrbloTepbl € LEeHTpanbHbIM NpPo-
eccopom Intel Pentium MMX, Cyrix M-2,
AMD K6 — Haubonee nopxopsupe KaH-
[MAAThl HA YCTAHOBKY AONOSHUTESNLHOM
namaTy, 42 U Kpyr 3afay, Kotopble Ha
HWUX MOXHO Oyer pewarb, HECKOMbKO
lmrpe, yeM npocto Habop Tekcra.

Ecnu we Bb cTONKHYNMCH € “npoTop-
MaMuBaHWeM” KOMNbIOTEpPa Ha OCHOBE
Intel Celeron, Pentium II, AMD K6-2, K6-
I11, e rosops ye o Intel Pentium III,
AMD Athlon, Duron, Thunderdird, To yc-
TaHOBKA [LOMOJIHUTENbHOWM oneparue-
HOW NamaATh — NPAMOI NYTb NOBLICUTL
NPOU3BOAUTENBHOCTb. TONBKO UMeliTe B
BUJly — KaX{AbIA KOMNbIOTEP NpefiHas-
HauyeH [18 CBOWX 3aay, U CKONbKO Obl
ONeparmBHOM NaMAT BBl HU YCTAHOBU-
fK, O TPEXMEPHOM MOLeNMPOBaHUU
MOXHO 3abbiTb, €cnM MCnonb3yercs
npoleccop, aHanoruuHbiii Celeron.

Tunel namATH

Mpexpe yem roBopuTb O MOKYMKe
TOr0O WAW KHOTO KONMYECTBa NAMATH,
cnepyer pasobparbcs € ee TUnamu.
Peub upeT TONLKO O TUNAX NAMATH, UC-
noNb3yeMbix B KauecTee oneparusHoOM.
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CnetuanbHbie TUNBE NAMATH, HaNpUMep
BUEONaMATb, YNOMUHaTb 3[ecb HeT
CMbiCna.

WcTopuuecku nepsbiM TMnom one-

paTMBHOﬁ NaMATU B NEPCOHaNbHbLIX

komnbloTepax 6bina FPM (Fast Page
Memory). Ee yacTo Ha3biBaKOT 0OLIYHOM
namaTblo. Cefiyac OHa NONHOCTbIO YCTa-
pena u HalTu B Npofaxe MOAYNM 3TON
NaMATU NpaKTUIeCKU HEBO3MOXHO. U3
ee XapaKTepuUCTUK MOXHO OTMETUTH
BpeMA JOCTyna: oHO konebnerca of
120 Hc (coBcem “ppeBHue” BapuaHTb)
Do 60 HC — 4eM MeHblUe, TeM Nyylle,
Cnepyrowum wupoko pacnpocrpa-
HeHHbIM TUNOM namath ctana EDO
(Extended Data Out). Eue HegasHo —
CaMbiil PaCNPOCTPAHEHHBI TN NaMATH.
K coxanenuio, Bce KpynHbie npon3seo-
AUTENU YUNOB NAMATU CHANM ee C Npo-
u3BOACTBA (MO0 3aMeTHO COKpaTUNK
06beMbt), 1 TO, YTO Celiyac BCTpeyaeTca
B npafc-nucTax pupM — OObIYHO HU3-
KOKayecTBeHHas npoaykuua. [lpyras
KpalHOCTb — KayeCTBEHHas NaMATb No
6e3ymHoIi LeHe. XapakTepu3yetcs epe-
MeHem poctyna 70, 60 unm 50 Hc.
Cambiit pacnpocTpaHeHHbli Ha ce-
rogHA BapuaHt  —  SDRAM
(Synchronous  Dynamic  Random
Access Memory). YcranaenuBaetcs
NPaKTU4eCKW BO BCE COBPEMEHHbIE
KOMNbIOTepbl. W3 xapakTepucTuk crout
OTMETUTB YaCTOTY, Ha KOTOpPoW pabota-
et namatb: 66 MMy (o6biunas SDRAM),
100 MIy (namatb ctangapta PC100) u
133 MIy (namate ctaHpapra PC133).
M3 ToHKOCTEl Cnefyer ynomamyTh o
Hanuuun mukpocxembt SPD (Serial
Presence Detect) ¢ npowwuTtoit undop-
Mayuei o Tune mopyna namatu. Ecnhm
MUKpOCXeMa OTCYTCTBYET, npaKTuyec-
KW BCE COBPEMEHHBIE MaTepUHCKWE
nnatsl “He yBURAT” TakoW mopynb. W
HaobopoT, HeKoTopble CTapee Mare-
puHckue nnatbl (0co6eHHO “Be3biMaAN-
HOro" KWTalicKoro Npou3BOACTBA) He
6yayT pabotath C MOAYNAMK NaMATH,
cofepxawmmmn mukpocxemy SPD.
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bonbwure Hapexpw Bo3naranu Ha
namate Tuna Rambus wnun RDRAM
(Rambus Dynamic Random Access
Memory). Ho u3-3a 6onblwoit croumoc-
TM W HEROCTAaTOYHOW NPOU3BORUTEND-
HOCTU LIMPOKOTO PacnpoCcTpaHeHus 3Ta
NamaTh TaK W He nonydmna (HecMoTps
Ha TUTaHWYECKUE YCUNWS, Npunarae-
Mbie pupmamu Rambus v Intel). U3 xa-
PaKTEPUCTUK CTOUT OTMETUTL PE3Vib-
TUPYIOLLYIO YaCTOTY WHUHBE NaMATK (pe-
anbHas YacToTa WWHbI NAMATH, YMHO-
JEHHas Ha [Ba, TaK KaK faHHble nepe-
[Al0TCA Kak no (poHTY, Tak W no cnagy
umnynbca) — 400, 600 unu 800 MIy.

W, HaKoHel, camas nocnegHas pas-
pabotka — DDR SDRAM (Double Data
Rate Synchronous Dynamic Random
Access Memory) — Haubonee nep-
CNEKTUBHBIN Ha cerofiHs BapuawTt. 06-
nafaer BLICOKOW NPOU3BOAWTENLHOC-
Tbl0 (nepeflaya RaHHBIX WAET KaK no
(bpoHTY, Tak 1 no cnapy uMnynbca), a
NO LiEHE HE HAMHOTO [OPOXKE OObIYHOI
SDRAM. XapakTtepusyetca nuKOBOW
NPONYCKHO  cnoCoBHOCTBIO  —
1600 Méaitt/c (cranpapr PC1600, pa-
6oTaeT Ha vyacToTe WHMHH nNamATH
100 MIu) u 2100 Mb6aut/c (craHgapt
PC2100, pabotaer Ha yactoTe WHHH
namaTtn 133 Mly).

M3 3k3oTuueckux pewenuir, Koto-
pbie TeM He MeHee U3pefKa, HO BCTpe-
YalTCA, CTOUT OTMETUTL Namate BEDO
(Burst Extended Data Out) — we-
CKONbKO YOLICTPeHHbIH BapuaHT EDO, n
Registered SDRAM — 6ydepusosan-
Hylo namate SDRAM (pabotaer uytb
6bicTpee 06biuHOIM, UM Hebydepuso-
BaHHoW, SDRAM).

Koucrpyxyua mogynesn
KOHCTpYKTUBHO NaMaTh pasHbiX Tu-
NOB BbINYCKAETCA B PA3HOM MCNONHe-
Huu. Ecan onycTutb cTonb JaeHue pe-
MeHa, KOTia KaX/as MUKPOCXeMa namsi-
T BCTaBNANACH B CBOWM pa3beM Ha Ma-
TEPUHCKOII NNaTe, NePBLIM TUNOM MOJLY-
neii namatn 6bin 30-pin SIMM (Hebonb-

Was neyatHas nnata ¢ MUKPOCXeMaMu
namaTu Tuna FPM, no ogHomy Kpaio Ko-
TOPOW C KaX[ol W3 CTOPOH nevyaTtHoi
nnatel Haxogutca no 30 KOHTaKTHBIX
NAOWAAR0K). ITUMU KOHTAKTHBIMU MNO-
wankamu SIMM sctasnsierca B cneyw-
aNbHLIl pa3beM Ha MaTepuUHCKON nna-
Te. 30-pin SIMM npumeHsinuce B KOM-
nbloTepax Ha ocHose 286, 386 npouec-
COPOB W B PaHHUX MOJENAX Ha OCHOBE
486 npoleccopos, NpuyeM nocnegHue
TpeboBany HanUuMs KaK MUHUMYM [BYX
MOfiyneit namaTu (nIOC KO BCEMY WX
CyMMapHOe KONWYECTBO HOMKHO ObiTh
yeTHbiM). YcTanoBka 30-pin SIMM s
KOMNbIOTEPL Ha OCHoBe Gonee crap-
LWnX MOfieNei NpoLeccopoB He npeayc-
MOTpeHa (OTCYTCTBYET HYMKHBIA pa3b-
eM). 3T MOAYNN YIKE AAaBHO HE NPOU3-
BOJATCSA, NOITOMY HAMTU TaKyI0 NaMATh
ceiidac — Gonbuas npobnema.

Yrtobu npeogonetb oOrpaHuyeHve,
Korfia B KOMNbIOTepax Ha ocHoee 486
npoueccopoB 6bin0 HeobxogUMo Ha-
AN4Me YETHOTO YMCNa MORYNel nams-
™, 6binu npugymans 72-pin SIMM
(72-kouHTakTHbIe MOgynu SIMM). B ca-
MOM Hayane 3TW MOJYNU COREPHany
MUKPOCXeMbl namMaTu Tuna FPM, 3arem
CTanu ycTaHaBAUBATh MUKPOCXEMBI Na-
matn EDO. Omuuntb ux BHelHe He-
BO3MOXHO, €CM TONBKO Bbl HE pa3tu-
paetecb B MapKUpPOBKE MUKDPOCXEM.
72-pin SIMM npousBogaTca 10 cux
nop, Npaefa, KaK yKe roBopUNoCk, Nu-
60 3T0 HU3KOKayecTBeHHas NpPOAYK-
uus “neebix” usroroButeneil, nubo Ge-
3ymHo poporan (gopoxe SDRAM) na-
MATb OT MMeHUTBIX GupM. Wmeiite B
BWY, BO BCEX COBPEMEHHbIX Npaic-
NUCTax 3TOT KOHCTPYKTUB MOAyneil na-
MATH 0603HayaeTcs Kak npocto SIMM.
Kcratv roBops, KoMnbloTepbl Ha OCHO-
Be npoueccopoe Intel Pentium,
Pentium MMX, AMD K5, K6, K6-2, K6-
II1, Cyrix 6x86, 6x86MX, M-2 Tpebyiot
HaNMYUA YETHOrO uucna Mogynen
SIMM (kak MUHUMYM [IBYX), €CM UC-
nonb3yloTca mopynu 72-pin SIMM.
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MoMMMO CTaHEAPTHBIX OfHOCTO-
POHHUX CyLLECTBYIOT ABYXCTOPOHHUWE
mopynu SIMM. Otnuumnte ux ot obbiy-
HbIX OJHOCTOPOHHMX BECbMA NPOCTO —
MUKPOCXEMbl MAMATN PAcMNONOMEHb! C
ABYX CTOpoH. [lgyxcTopoHHue SIMM
pabotalor He BO BCEX MaTepUHCKUX
nnatax, B YaCTHOCTWM GONbLIMHCTBO
CTapbix MaTepuHCKUX nnat pna 486
npoueccopa He NOAAEPKUBAIOT TaKue
Mmopynu. B KomnbloTepax Ha ocHoBe
Intel Pentium, Pentium MMX, AMD K5,
K6, K6-2, K6-II1, Cyrix 6x86, 6x86MX,
M-2 npo6nem ¢ IBYXCTOPOHHUMK MOLY-
NAMW, KaK NPaBnAo, HET.

Cnepyloinii KOHCTPYKTUB, nony-
YMBLMKIA pacnpocTpaHeHne, — MOLYNH
DIMM. Onu umeloT 168 KkoHTakTOB (N0
84 ¢ Kawpoh cTopoHs!). MepBoHayans-
Ho Ha DIMM ycranasnueanu Mukpo-
cxembl namaty EDO, 3arem SDRAM. Ot-
NWYUTD WX, ONATH XKE, MOXHO Mo Map-
KWpoBKE MMKpocxeM namaTn. Bnpo-
YeM, ECIM Ha MOAyne NoMMMO MUKpO-
CXeM NaMATH NPUCYTCTBYET U ManeHb-
Kas Mukpocxema SPD, To 3t0, TOYHO,
Mmopynb SDRAM.

Iins namstn DDR SDRAM 6ein pas-
pabotaH HoBwli koHcTpykTve DIMM. Ot
CTAporo OH OTAMYAETCA KONWYECTBOM
KOHTaKTOB — Tenepb ux 184 (no 92 ¢
KaXK[O# CTOPOHbI), a TaKKe KONNYeCT-
BOM M pacronoxeHuem Knioden (cne-
LManbHLIX BLIPE3OB, HE AAIOWWX BCTa-
BMTb MOJYNb B “Yy)KOM" pa3bem) — Te-
nepb oH 1 (y obeiyHoro mopyna DIMM
Knioyeii 2).

M, HakoHey, namsate Rambus
(RDRAM) umeeT CBOM KOHCTPYKTMB —
RIMM. Kcratn rosops, gna Hopmanb-
HOM paboTbl OfHOKAHANLHOTO KOH-
Tponnepa namatn Rambus pocrarouno
Hanuuua opHoro mogyns RIMM, ans
[BYXKaHAaNbHOrO KOHTponnepa — Kak
MUHUMYM aBYXx Mogyneit RIMM (unm 4,
6 ¥ T.0.), @ AR YeTbipexKaHanbHOro —
KaK MUHUMYM 4-x Mopynei RIMM (nnw
8, eci Ha MarepuHCKOl nnarte ecTb
CTONbKO pa3beMos).
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Koutpone yernoctu unu ECC

Euwe opuH napametp Mopynsa nama-
TH, KOTOpbIH HEOOXOMMO OTMETUTL —
KOHTpONb YeTHocTH. 310 cnocob npo-
BEPKM COXPAHAEMbIX B MAMATH AAHHBIX
Ha oTcyTCTBMe oLWn6oK. OBbIYHBIA KOH-
TPONb YETHOCTH MOMET TONLKO CO00-
WMTL CUCTEME, YTO [laHHHIE COMEpXaT
ownbky, meton ECC (Error Checking
and Correction) no3sonser He TONbLKO
coobuuts 06 olmnbke, HO ¥ BoccTaHo-
BUTb YTEPAHHLIE flAHHbIE.

Mopasnsiouiee 60NLLMHCTBO MOLY-
neit namaty (kak SIMM, rak 1 DIMM) ne
WMEIOT B CBOEM COCTaBE KOHTPONA YeT-
Hoctu uan ECC. C takumn mopynamu
moxer paborare npaktuyeckn niobas
MaTepuHCKas nnara (3a MCKAKYEHHeM
pepyaiiLueit 3IK30TMKN TUNA CEPBEPOB).

Ecnu xe Bam nonanca mopynb C
KOHTPONEM YETHOCTH, TO 3f€Cb €CTb
HECKONbKO HioaHcos. B 30-pin SIMM,
a Taloke nepsblx 72-pin SIMM, wc-
nonb30Bancas oO6bIYHbIA KOHTPONb
yeTHOCTH (Ha TakoM Mopyne obbIYHO
HaXOfINTCA HEYETHOE KONWYECTBO MK-
KpocxeM mnamaTu). 3atem B 72-
pin SIMM cran npumeHaTbca meTop
ECC. Bce mopynn DIMM c KoHTponem
yetHocT wucnonb3ylT metop ECC.
[ins Toro, 4to6bl MOAYNDL C KOHTPONEM
YeTHOCTH HopmanbHo pabotan, Heob-
X0f\UMa NOANEPKKA CO CTOPOHLI Ma-
TEPUHCKOM NNaTHl.

Kctaru roeops, B cBOE Bpems cyile-
cteoBanu SIMM, amynupylowme ¢ no-
MOUIbIO NOTMKK OOGBIYHBIA KOHTpONb
yeTHocTH. OHM Kak pa3 Gbinu npepHas-
HayeHbl {NA MOfIEPHIU3ALMMK TOI CaMOil
“3IK30TMKKU", He noaaepHmBaBLLed na-
MATL 6€3 KOHTPONA YETHOCTH.

Y710 yCTaHOBNEHO HA BaLleM
KoMmnelotepe?

Yro X, C Teopueil Mbl pazobpanuce,
nopa NepexoiuTb K MPaKTHKe.

[ns Havyana Heobxoaumo onpefie-
NWTb, YTO ¥e YCTaHOBNEHO B BaLLeM
komnslotepe. Bo-nepsobix, obpatute

BHMMaHMWe Ha coobiyeHns, noasBAlo-
WKUeca npu 3arpy3Ke KOMNbIoTEpa
(nocne BKNIOYEHUA NUTAHKA).

Mocne onpenenenns TMNa npouec-
copa NpPOMUCXOAWUT TeCTMpOBaHWe one-
paTusHoW namaTi. Ha 3KkpaH BLIBOANT-
ca Hapgnuce “Memory Test:”, a panee
cnepyioT 6GbICTPO CMeHslowWwne Apyr
apyra uucna. MakcumansHoe 3HayeHune
U ecTb obbem yCTaHOBNEHHOW onepa-
TUBHOI NaMATH.

Hanpumep, ecnu Hapnucb No OKOH-
YaHWW TecTMpoBaHWA WMeeT BUf
“Memory Test: 98304 K", 3HauuT B Ba-
wem KomnbloTepe 96 MbaiT oneparue-
HoW namatn (98304 kbaiit, nopeneH-
Hoe Ha 1024).

Tenepb nonpobyem BHIACHWUTL TMN
YCTaHOBNEHHOW namaTh.

Mo OKOHYaHMM TECTMPOBAHWA Ha
3KpaH BbLIBOAWTCA UTOroBas Tabnuua c
annapatHoi KoHbUrypauuen KoMNbio-
Tepa (3apepiarb ee Ha IKpaHe MOXHO,
Hawas knasuwy “Pause”). B npasom
HWKHEM Yy Tabnuubl eCTb CTPOYKMK,
yKasbiBawowwe Tvn namatn. OHn moryT
BLIMNAAETH TaK:

EDO DRAM at Row(s): 023

SDRAM at Row(s) : None

310 rOBOpPUT OT TOM, YTO YCTaHOBNE-
Ha namatb Tuna EDO, npuyem ucnons-
3ytorca 6aHkm 0, 2 n 3. Mamatb TMna
SDRAM otcytcreyet. YuuThiBas, 4TO
KomnbloTep cobpaH Ha npoueccope
Pentium, moxHo c Gonblion fonei
YBEPEHHOCTK NpPeAnonoxuTh, YTo UC-
nonb3ytotca 72-pin SIMM, mopynamu
3aHATH BCE YeThipe pasbeMa (cnora)
LNA MOLYNeW namaTW, fBa MOAYNA W3
YeThIpeX — NIBYXCTOPOHHME.

Kak 3to 6uino onpepeneHo? bonb-
LWIWHCTBO MaTEPUHCKMX NNAT NMEIOT Ye-
Thipe pasbeMa ANA Mofynel namat
SIMM. Npuyem, wucnonwsyiotca 72-
pin SIMM (npoueccop-to — Pentium).
Moaynu namath obbepnHATCA B 6aH-
ku. Mockonbky npoueccop Pentium, To
Kawabii 6aHK NamaTH COCTOMT U3 iBYX
Mmogynei (NoMHuTE yC/oBMe, YTO ANA
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3TOFO NpoLeccopa HeobXo0AMMO Hanu-
Yne KaK MUHUMYM [OBYX MOpAynen
SIMM Ha marepuHckow nnate?). ban-
K1 HymepyloTcs oT 0-ro no 3-i (pexe
ot 1-ro no 4-i1). Mepsulie gBa pasve-
Ma — 0-#1 u 1-#1 6anku (1-i1 6aHK uc-
nosnb3yeTca npu pabote c ABYXCTOPOH-
HuMK mopynamn SIMM), eropeie fgBa
pasbeMa — 2-1 u 3-it 6anku (3-it —
ANA [BYXCTOPOHHUX Mopynei). W3
6aHKoB 0 1 1 UCNOb3YeTCA TOMBKO Hy-
neBoit 6aHK, 3HA4UT B NepBble ABa pasb-
€Ma BCTaB/eHbl 0JHOCTOPOHHME MOAYNH
SIMM. U3 6ankos 2 1 3 ucnonb3yloTcs
003, Kak cnepcTene — B pasbeMbl 3 1 4
(nocnegHve [Bsa) BCTABNEHbI [BYXCTO-
poHHue moaynu SIMM,

3pecb Hafo CAenatb OfHO 3ameya-
Hue. BONbWKMHCTBO OQHOCTOPOHHMX
moaynel — ogHobaHKoBbIE, GONbLUNH-
CTBO [BYXCTOPOHHMX — pByx6aHKo-
Bbie. Ho HeT npasun 6e3 UCKNIoYeHWit:
BaM BMONHE MOXET BCTPETUTLCA ABYX-
6aHKOBbBIM OLHOCTOPOHHUIA MOpYNb
unu, Haobopot, ogHobaHKOBLIN fBYX-
CTOPOHHWI MOAYNb.

Tenepb 0 nnatax, copepawmx
pasvembl nog, moaynu DIMM. Ecan 3t
pasbembl COCYLIECTBYIOT C pa3bemamu
415 mogyneid SIMM, To Ha MaTepUHCKy0

nnary MoryT 6biTb YCTAHOBNEHH OfMH
unu gsa mopyna DIMM. Yuture, 40 Op-
HOBpPEMEHHOE MCMOJb30BaHME KaK MO-
ayneit SIMM, Tak n mogyneit DIMM ne
PEKOMEHAYeTCA — NOCNERHUE B 3TOM
C/lyyae MOTyT BbIUTY U3 CTPOSA.

Ecnu me marepuHckas nnara co-
AEPKUT TONbKO pa3beMbl NOL MOAYIH
DIMM, To ux He MeHee 2-x (HeKoTOpHIE
nnarbl hopmara Micro-ATX), a 06b4HO
3unn 4.

B 3tom cnyyae cTpouku Tabnauusl c
annapartHoi KoHdurypauuei, yKasbisa-
I0LL{1€ TUN NaMATK, MOTYT BHIMALETH TaK:

SDRAM at Row(s): 0123

ecnu peyb Mpet o 6aHkax namaTy,
unm

SDRAM at DIMM : 0 1

€C/V peyb MZeT 0 pasbeMax.

MockonbKy GONbLIVHCTBO MOpyneil
DIMM pByx6aHKoBbIE, MOXHO CAenarb
BbIBOJl, 4TO 3aHATHI pasbembl O (emy co-
oTBeTcTBYIOT 6aHkn 0 m 1) n 1 (6aHku 2
u 3). Kak yxe rosopunocn, Hapalim-
BaTb MaMATb MOXHO MpPOWU3BONBHO,
BCTaB/IAA N0 OQHOMY MOZYIIO.

Yro BHYTPU?
Yto 3, Npuwna nopa B3ATb B PyKK
OTBEPTKY M CHATb KOXKYX C KOpAyCa Cu-

cTeMHoro Gnoka komnbioTepa. He 3a-
OyabTe nepef 3TUM BbIHYTb BUIKY NU-
TaHUs KOMMNbIOTEpA U3 PO3ETKU — 3T0
CaMblil HagexHbIi cnocob obecTounTb
KOMNbloTep W M36exarb nopameHus
3NIEKTPUYECKUM TOKOM W NOpYM OT-
AENbHBIX KOMNOHEHTOB.

Ecnu Baw komnbloTep Ha rapantum,
no3s0HUTE B HUPMy, Er0 NPOLABLUY, U
YTOYHNTE, 4TO OyneT € rapaHTUHBIMK
0053aTenbCTBAaMM NpU CaMOCTOATENb-
HO MOAepHU3aLum.

Komnblotep pasobpaH. Mocmotpu-
T€ Ha pasbeMbl NAMATU U YTOUHUTE, Ka-
Kne Moaynu B Hux HaxopsaTcs. Ecnum 3a-
HATHl BCe pasbembl nog SIMM unm
DIMM, mopepHW3auus BbI3OBET onpe-
LeneHHble TPyHOCTY — BaM NPULETCA
BbIHYTb 4aCTb MOLyNEel N 3aMEHUTb KX
HoBbIMU. Ecnin ecTb cBOGOAHbIE pasbe-
Mbl, MOHO NpocTo f06aBUTb MOAYNM
namaTy TOTO 3Ke TMna.

Kak ywe ynomuHanoch, ofHOBpe-
MEHHOE WUCNOMb30BaHWe Mogyned na-
matn SIMM 1 DIMM He pekomeHpyetcs,
NO3TOMY He CTOUT NIaHUpPOBATh YBENU-
4nTb 06bEM NAMATM 33 CYET OFHOrO-
neyx moayneit DIMM, ecnu Bce pasve-
mbl SIMM y3ke 3aHsATbI.

OkonyaHue credyem

KOIMNPOBATNDbHDLIE ATMNMNAPATDI

«Xerox 5205/5210/5220/5222>.
NPOLEAYPblI PEFYNIMPOBOK

Npu nposederuu pezynaprol
npounakmuku  annapamos
amoli cepuu npumeHAOMCA mpu
npoyedypbl pezynuposoK —
cKopocmu 2/108H020 npusoda,
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IKCNOHUPOBAHUSA U HANPAXEHUSA
nodMazHUYUBAHUA nposasume-
nAa. B cmamee usnoxeHsl Memo-
OuKu nposedeHus 3mux pezynu-
POBOK.

E.Moxaxos

CKopocTb rnaBHOrO
3NeKTponpueofa

CkopocTb maBHOro 3neKTponpu-
BOJA PEryaupyioT € Lyenbto ycTaHoB-
KM KpBLIWKK CTEKNa annapara B8 npa-
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BUNbHOe nonoxeHue. Henpaeunb-
Has YCTAaHOBKA CKOPOCTM MOXeT
npusectn K pedekry (kop cocros-
Hus “L"), cBA3aHHOMY C 3acTpeBaHu-
em bymaru.

lposepka. Bkniowalor annapar.
M3rotapnuealoT ofHy KONUIo U OT-
MEUAIOT MECTO OCTaHOBKW KPBILWKK
crekna. OHa pgonxHa oOCTaHaBiu-
BatbcA B npegenax £10 mm OT neBo-
ro Kpas annapara.

Peaynuposka. 1. CHumaloT ne-
penHo0 KpoiwKy annapata. C nesoi
CTOPOHB annapara BepTUKaNbHO
pacnono}eHa OCHOBHAA nnarta 3ne-
KTPOHUKM (pucC. 1). YcTaHasnusaioT
OBUXOK MEepPeMEHHOro pe3ucTopa
VR1 B nonoxerue “12 yacos”.

2. W3rotaBnuBaloT 0fHY KONUIO 1
3aNOMUHAIOT MECTO OCTaHOBKM
KPHILLKK CTEKNa.

3. Ecnu KpbilLKa cTekna He ocTa-
HoBunacb B npegenax 10 mm ot
Kpas annaparta, To fLO6UBaIOTCA 3TO0-
ro perynMpoBKOM NEpeMeHHOro pe-
3ucropa VR1, a UMEHHO: eCciM OCb
ABWXKa pe3ucTopa Bpalarb NpoTuB
4acoBOM CTPESIKU, TO CKOPOCTb [M1aB-
HOTO 3/IEKTPONPUBOLA CHUXAETCA U
MECTO OCTaHOBKU KpBILLKWU CTEKNa
CMellaeTcs BNpaBo, €SN N0 Haco-
BOW — CKOpOCTb NpUBOJA NOBHILLA-
€TCsA, @ MEeCTO OCTaHOBKM KPHbILIKK
CMellaeTcs BJIEBO.

4. TNpu Heo6xoguMOCTH NOBTO-
palT NN. 2 n 3.

JIKCnoHUpoBaHUe

YpOBEeHb 3KCNO3ULUM perynupy-
10T 418 TOTO, 4TOObl YCTAaHOBUTL He-
o6xoaMmMyl0 MIOTHOCTb M306paxe-
HUA Ha Konuu. Kpome Toro, Koppek-
TMPOBKa 3KCNO3ULMM YCTPAHRAET fie-
tektol ¢oHa. PerynupoBka 3kcno-
HUpOBaHus Heobxopuma nocne 3a-
MeHbl NI06Or0 M3 nepeyucNeHHbIX
HUXe y3N0B:
_i OCHOBHOW NNaTthl 3/IEKTPOHUKMK;
L NaMmnbl 3KCNOHUPOBAHUSR;
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.1 LaTYyMKa aBTO3IKCMOHUPOBAHUA;
u ¢ortobapabaHa;
. BLICOKOBOJILTHOTO UCTOYHUKA NK-
Tanua HVPS;
_1 HU3KOBOJITHOTO MCTOYHMKA MK-
TaHus LVPS.
lposepka. W3rotasnusaiot
5 KOnui cTOpOHbl A KOHTPOJILHOW
Tabnuubl 82P524 npu ycraHoBKe
KOHTPacTHOCTU KOMWIA B NOJIOXEHME
“TemHan”.

Npumevanue. Kax npasuno,
nosne3osamenu He UMeM KOH-
mponbHol mabauysl u 014 Konupo-
BAHUA UM NpUXoOUMCsA UCNob30-
BamMb nNpOU3BOJIbHbLIG OOKyMeHm.
lloamomy oHu cpa3y nepexodam K
pezynuposKxe.

[poBepAaIoT NATYIO KOMUIO:

_ ecnu napa nuHunin. 10 egsa BUOH3, 8
napa nuuuii.05 He BUAHA, TO 3KC-
NO3WULUA HACTPOEHA NPaBUIbHO;

i €Cnu napa nMHuin. 10 He BMAHA, TO
YMEHBLLAIOT IKCMO3ULMUIO;

0 ecnu napa NuHuii.05 BUAHA, TO
YBEJIMHUBAIOT 3KCMO3ULMIO.

Pezynuposkxa. 1. YcTanaBnusa-
0T OBUXKU NEPEMEHHBIX PE3UCTO-
pos VR2 u VR3 (cm. puc. 1), Tak,
yTOOBl MX NPOpPEe3U HaxoAUNUCH B
BEpTUKaNbHOM (CpefHeM) nono-
KEHUU.

2. KoHTpacTHOCTb KOMUIA ycTa-
HaBJIMBAIOT B MOJIOXKEHME “TeMHas".

3. W3rotaBnuBaloT geBATh KONUI
yucroro nucta Gymaru pns crabunu-
3aumu pexuma pabotwl annapara.

4. W3rotaBnumBaloT KONMUIO CTOPO-
Hbl A KOHTpONbHOW Tabnuubl wuim
Npou3BosibHOE U300OpaxeHue u ne-
pemeHHbIM pe3ucTopom VR2 perynu-
PYIOT 3KCMO3ULMIO: BPALLAS ABUMKOK
pe3ucTopa NpoTUB 4YacOBOW CTpen-
KM, YMEHbLWAIT 3Kcno3uuuio (yse-
NMYUBAIOT NIIOTHOCTL IMHUIA), NO Ya-
COBOM CTpesiKe — yBEeNUYUBAIOT
3Kcno3uuui (ymeHbWawT nnoT-
HOCTb SINHWIA).

Ecnu ¢ nomouybio pesuctopa VR2
He yaaetcs fobutbcs Heob6xoaMMON
3Kcno3uumuy, To ANs 3TOro UCNofb-
3yI0T nepemeHHblit peauctop VR3.

5. YCTaHaB/MBAIKOT Ha MeCTO ne-
PeIHIO KPHIWKY M NPOBEPAIOT pa-
6oty annapara.

Hanps)eHue nogMarHuuuBaHus
npossurens

Nposepxa. 1. BeiknoyaloT anna-
pat. CHMMaIOT BEpXHIOK 3aJHI0N
KPbILLKY.

2. YcTaHaBnuBalT  perynatop
KOHTPAcTHOCTU KOMUii B NONOXEHNe
“TemHas".

3. YcranaBnuBaloT Tectep (aBo-
METP) Ha M3MepeHWe NOCTOSHHOrO

il

VR3

/’ 7 IB

/ OcHoBHas aneKTPoHHaA nnara
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—

OPO
/

/1
—

R29 (H)
R26 (H)

/ IMnaTta HU3KOBONBTHOIO UCTOMHMKA

HanpsxeHnus —350 B (wkana npubo-
pa 1000 B).

4. NoprmovaoT KnemMy “+” Tecte-
pa K coeguHutenio J4-1, knemmy
“~" — K waccu (kopnycy) annapara.

5. Bkniovaior annapar. Tectep
AONKEH NOKa3biBaTb HaNpAXeHue B
npepenax ot —147 po —-153 B.

6. YcrawasnusaioT perynatop
KOHTPACTHOCTU KOMWii B NONOXEHNE

mmTanva LVPS

Puc. 2

“cpepHan”. TecTep ponKeH nokaswl-
BaTb HanpsXeHue B npegenax or
—247 po -253 B.

Mpumeyanue. Hanpswerue Ons
NOJIOEHUA pe2yniamopa KoHmpacm-
Hocmu “ceemnas” ycmarasnusaemcs
asmoMamuy4ecKu Npu pezynuposKxe ne-
pemerHo20 pesucmopa R29 (puc. 2).

7. Ecaun xots 66l B O|HOM U3 no-
NOXEHWIA perynaTopa KOHTPACTHOC-

TM HanpseHue He COOTBETCTBYET
HopMaTueaMm, To HeobxofuUMO Bbi-
NONHUTL PEryNUpoBKY; €cAu Xe Ha-
NpAXEHNE HAXOAUTCA B ONYCTUMbBIX
npefenax, To NPoBEpPKY 3aKaHYMBa-
10T W 3aKPLIBAIOT BEPXHIO0 3aAHIOH0
KPbILWKY.

Pezynuposxa. 1. Perynatop
KOHTpPacTHOCTU KOMWii yCTaHaBAWBA-
10T B NONOXeHUe “cpepHan”.

2. Bpawas aABMXOK NnepeMeHHoro
pe3uctopa R29, ycraHaBnuBaioT Ha-
npa}eHue B npegenax ot —-247 fo
-253 B.

3. YcTaHaBAMBAWT  perynaTop
KOHTPACTHOCTY KOMMWii B NOAOXEHUE
“TemHan”.

4. Bpawas ABUNKOK NepeMeHHoro
pe3uctopa R26, yctaHasnuBaioT Ha-
npsXeHue B npefenax ot —147 po
-153 B.

KOMNPOBANDBHDLIE AMNMNAPATDI

«Sharp SF-7300/7350>.
KOMAHZbl TECTHPOBAHWA

B cospemennbix xonuposans-
HbIX annapamax npedycMompeHsi
PeXuMbl UX mecmuposaHus U co-
omsemcmsyioujlie IMUM PeXKUMam
Komandel. Hcnons3osarnue KOMaHo
mecmuposaHua annapama 3Hayu-
mensHO ynpowaem e20 Hacmpoli-
Ky, nposepky u duazxHocmuky. B
OaHHbIX MOGenax annapama npu-
MeHAIoMCA KOMaHAb!I mecmuposa-
Hus om 01 do 98.
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MNepeBopAT annapar B peXuMm Te-
CTMPOBAHUA NOCNefoBaTeNbHbLIM Ha-
warnem knaeui CLEAR, ZERO, ZERO u
CLEAR. Mpu 3TOM BCE MHAUKATOPLI
racHyT. 3arem HabupaioT ABy3Hau-
Hy10 KOMaHgy TectupoBaHua. Ko-
MaHAa HauyWHAET BLINONHATLCA NO-
cne Haxartua knasuwwm PSW.

Komanga 01. MNposepka asunxe-
HUR 3epKana enepes u Ha3ag. Mpo-
Bepka paruukos MHPS (HawanbHoro

5. YcTaHaBnuBaiOT Ha MecCTo
BEPXHIOK 3a[IHIO KPbILIKY.
&
U.Mumpocgaros

nonoxenus 3epkana) u MORS (ko-
HEYHOTO NONOXEHUA 3epKana).

Komanpga 02. lposepka parum-
KoB MHPS un MORS npu nepepsuxe-
HUW 3epKana BPy4HYIO.

Komanga 03. lpoeepka paruu-
KoB 3PPD (nerekTopa npoxoxaeHus
6ymarn), PSD (petekropa otaeneHus
6ymaru), POD (perektopa Bbixopa
6ymarn) u PID (petekTopa py4HOIA
nopauun bymaru).
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Komanpa 04. llpoeepka partum-
koB CD (peTtekTopa Kaccetbl ¢ byMa-
roit) n TFD (peTekTopa HanonHeHus
KapTpupa TOHEPOM).

Komanpa 05. lposepka ncnpas-
HoCTW paboTel MHAMKaTOpOB (BCE
MHAMKATOPbl BKNIOYAIOTCS Ha 5 €).

Komanpa 06. lposepka ncnpas-
HOCTH HAarpeBaTesbHOM NaMnbl U cxe-
Mbl €e yNpaeneHus (HarpesaresibHas
NamMna fOMKHA NEPUOANYECKM BKIIO-
YaTbCA U BbIKNIOYATLCA Ha 0,5 €).

Komanpa 07. lNposepka pabotbl
Namnel 3KCNOHMPOBAHMA B ABTOMa-
TUYECKOM W PYYHOM peXMmax pabo-
Tbl annapara.

Komanpa 08. lTposepka Bennuu-
Hbi HaNpsXXEHUR CMeWeHUs y3na
NposBEHUs U306PaXKEHUA U OCHOB-
HbIX CUFHAIOB NAATbI 3/IEKTPOHUKH.

Komanpa 12. lposepka pabotbl
NaMnbl OYUCTKYU U NaMNbl paspspa 6a-
pabaHa, KoTopie BKAlouatoTcs Ha 30 .

Komanpa 13. WUcnonb3ayetcs pas
aHHYNMpPOBaHMA Kopa cocToskuus Ul.

KomaHpa 14. Wcnonb3ayerca gns
aHHYNMpOBaHMA Kopa cocTosHUs H3.

Komanpa 16. Wcnonb3ayerca gns
CYUTBIBAHMA YCTAHOBNEHHOIO NOKa-
3aHUsA cYyeTyMKa Konuil. Hanpumep,
nokasaHue 30000 BbICBEYMBAETCH
Ha ABY3HAYHOM pucnnee 3a TpHU LUK-
na: 03-00-00.

KomaHpga 18. Wcnonbayerca gns
CYMTBIBAHUA MOKA3aHUA CHETHYMKA
061Lero Yncna BeINONHEHHBIX KONUMA.
OtobpareHue 4nucna Konui BLINOA-
HAETCA AHANIOTMYHO KoMaHpe 16.

Komanpga 20. Wcnonb3ayercs gns
cbpoca cuyeTyMKa KOMUil B HyNEBOE
COCTOSIHWE NOCNE PEMOHTA annapara.

Komanga 21. Wcnonb3syertcs
DA NPOBEPKM BPEMEHW Nporpesa
annapara.

KomaHpa 25. Wcnonb3ayerca ans
NpPOBEPKU KONUUECTBA TOHEPA U pe-
Besionepa B kKapTpupxe. Ecnu Tione-
pa HeROCTaTOYHO, TO 3aropaeTcs UH-
pukarop |-= TPL.

PEMOHT&CEPBUC-3"2001

Ta6bnuya 1
Konuyectso MHamKaTophi
YepHbIA KpacHbIi ronyGo# KOPYMHEBLIHA 3eneHbin
Wabbitok - 0 X X 0 0
Hopma X (1] X (1] (1]
Hepocratok x x 0 X (1]

WHdopmauus o KonuuecTee pe-
Besonepa B KapTpupxe ortobpa-
XAEeTCA C NOMOLbI0 NATU LBETHbIX
uHaukaropos (tabn. 1).

0603HayeHus: 0 — MHRMKATOP
BKNIOYEH (CBETUTCH); X — MHAMKA-
TOp BLIK/IOYEH.

Komanpa 40. Wcnonb3ayercsa npu
NpOBEpKE KONMYecTBa AeBenonepa
B KapTpupxe.

Komanpa 42. C6poc nokasaHus
cyeTuMKa pesenonepa. Ita KOMaHaa
DOMKHA BBINOAHATLCA NPU 3aMEHe
pesenonepa. OHa nogobHa KoMaHpe
25, rpe KosM4YecTso pesenonepa
oTobpa)aercs C NOMOLbIO LBETHBIX
MHIOMKATOPOB.

Komanpa 72. Ucnonbayetcs gns
YCTAaHOBKM BPEMEHU NPO(UNAKTUKM
annapara nocsne 10000, 15000 unu
30000 Konwuit 1 pONYCTUMOro Ynucna
KOMMWI4 nocne 3anpaeBku pesenone-
pom annapara. Ces3b BBOBUMOrO
napameTtpa 1-4 n poONycTUMOro uYnc-
Na Konwit NnokasaHa B Tabn. 2.

Tabnuya 2
. Wnpuxarop
Napaverp| :r":;" nesenonepa
YEPHBIRA UBETHOH
1 10 000 30 000 5000
2 15000 30000 5000
3 30000 30 000 5000
4 He ycranaenu- | He ycranaenu- 5000
BaeTCH BaeTCH

Komanpa 79. Ucnonb3yerca gns
onpepeneHvs BUAA MOJENY annapa-
Ta. [nA M3MeHeHus Bupa Mopenu
BBOAUTCA COOTBETCTBYIOWMI Napa-
meTp — 00, 02, 03, 04, 06, 07. CBA3b

napaMerpa v BUAa MOAENy annapara
npeacTasneHa B Tabn. 3.

Ta6bnuya 3
Mogenk Napamerp | Bepcus
O6uan cepua 03 3xcnopt
SF-7300 00 SInoHuR

Komanpa 97. Ucnonbayerca gns
BbiGOpa pexxuma nogaum bymaru —
aBTOMATUYECKOI (U3 KacceTwl C Oy-
Maroit) wnn pexuma PSW-crapra
(np¥ MCNoNb30BaHUM MHOTONPOXOL-
Horo 6yHkepa ¢ 6ymaroit). Beibupas
napametp 0 unu 1, nonb3osarens yc-
TaHaBnuBaeT pexum paborbl anna-
para (tabn. 4).

Tabnuya 4
Pexum
NapameTp KONMPOBAHKS
0 AsToCcTapT
1 PSW-crapr
. - - |

Komanga 98. 06biuHO yacrora
HanpAXeHNA NUTAHUA 3INEKTPO-
[BBUraTens nepeMewWwnBaHUs TOHe-
pa B KapTpMpXe yCcTaHaBiUBaeTCA
pasHo#t 50 Ty (napamerp 0). Yac-
ToTe 55,5 I cooTBeTCTBYET Napa-
metp 1, a yacrore 62,5 Iy — napa-
meTp 2. Bbibupas cooTtBeTcTBylO-
WMk napamerp, nosibdoBarent yc-
TaHaB/IMBAET HaCTOTYy HaNpPAXeHUs
neKTpopBUraTens. &
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CTNPANbHDBIE MALWLINHBI BEKO CEPNN 6000.

CmupansHeie mawunsli BEKO
cepuu 6000 — o0uH U3 camsix no-
nynAPHLIX HA POCCULICKOM pbIHKE
ModensHbIx pAados mypeyxod up-
mb1 ARGELIK A.S., sKAOYaWuUL
Kak npocmediwue usdenus, max u
Modenu ¢ wupoKum Habopom
¢yukyui. flannas 2amma usdenud
8bINYCKAGMCA KAK 8 UCNOJNHEHUU
2nyburoli 54 cM u 3a2py3Koli cyxo-
20 6enba 5 K2, mak u 8 “y3kom” uc-
nonHexnuu — 2ny6uHoii 45 cm u 3a-
2py3Koli cyxo2o benvs 4,5 K.

Boicokue nompebumensckue
Kayecmsa, npocmoma U Haodex-
HOCMb KOHCMPYKUUU, 830UMO30-
MeHAeMOCMb KOMNOHeHmos U
y@obcmeo BLINONHEHUA pEeMOHM-
HbIX onepayuii denarom MawuHs!
y006HbIMU 8 NONBL30BAHUU U MeEX-
HuYecKoM obcnyxusanuu.

OCHOBHbIE NapameTpbl CTUpaNb-
Hblx MawuH BEKO cepumn 6000 npu-
BefeHsl B Tabnuue.

Mopaens Knacc Knacc Knacc
CTMPanbHOW 3HEprono- KayecTea Ka4ecrsa

MaluMHbt  TpeOneHus CTUPKU  OTKMMA
“CraHaaprHbie”
WBF 6004 XC E F
WB 6105 XG 9 9 F
WB 6106 XD 9 9 E
WB 6108 XD 9 C D
wolnes c o
“Yaxue”
WB 6106 SD B D D
WB 6108 SE B D D
wooses  ° o c

* Koneuras 6yksa S 0603HauaeT cepebpucThiit et
naxenm yrpaseHs n Kopryca

Huwxe npuBefeHsl TexHU4YeCcKue
napameTpsl CTUPAJibHbIX MallWH Cce-
puu 6000, umerowux oiuH U TOT Xe
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KomaHpoannapar (KA), anektpoasu-
ratenb U T.4. ¥ 00wy 3neKTpuyec-
Kylo cxemy. Wcknioyenue cocrasns-
eT nuws mopens WBF 6004 XC, roe
OTCYTCTBYET perynvpyemsiii Tepmo-
cTat (BMECTo 3TOr0 €CTb GyHKUUs
“cTUpKa B XONOAHONM Boge”), CKo-
pocTb nNpu oTxume paeHa 400
06/MUH 1, COOTBETCTBEHHO, €CTb OT-
NIU4NA B KOMIJIEKTALUU U Cxeme.
Muorve npusepeHHbIe 3aech napa-
MeTpbl 1 peKOMEeHAALUN No CepBuc-
HOMY 00C/TYXUBaHUIO OTHOCATCA
TaKKe K CTUpanbHbiM MatvHam BE-
KO npexHux net Boinycka (mopenu
Y-2312, Y-2416, Y-3350) u ctupans-
HbIM MawwuHam LG (mopenu WD-
6003C, WD-8003C, WD-6004C, WD-
8004C v WD-1004C).

Npovssoputens ARCELIKAS., .. .Typuus
3arpy3ka cyxoro 6enbs, Kr:

AR “craHpapTHeIX” Mopenen ... ... ... 5
ons “y3kux” Mopener ............. 4,5
Konuuecrso nporpamMm . ......... no 12
BoicoTa, MM . ..o o i e 850
WnpuHa, MM . oo o e 595
Tny6una, mm:
DAs “ctaHpaprHbix” Mopeneit . ... ... 540
o “y3kmx” Mopened . ... 450
JnvHa wnawra Hanusa Bopel, MM . . . .1500
JnvHa wnawra chvea BOAB, MM . .. .. 1500
Marepwan ............... NONU3TUNEH,
NONUCTUPOJIOBLIE BCTABKU
BLICOTa, MM . ... vvrriiinnnnnnns 885
LUMPUHA, MM . oo et e 645

lny6uHa, mM:
DAs “cranpapTHeiX” Mopenen

B.Konsda

ONs “y3Kux” Mopenedt ... .. .aena.. - 520

B ynakoske, Kr:

oA “craHpapTHbiX” Mopened . ..... .. 62
ons “y3kmx” Mopenedt .. ... ... 58
be3 ynakoskwm, Kr:

pns “craHpapTHbIX” Mopenen . ....... 60
NS “y3ukux” Mopenen . ... .. an 56
HanpsokeHve nutanuma, B ... ...... 220
Yactora, Tl « o oo iee e eeee e et 50
MowHocTe, BT .. ov i 2200
HoMuHaANBHBIA TOK, A . .. ... .. ... ... 10
MakcuManbHEIM TOK, A ... .o onnnns 16
Ceuenve (C MeaHOM ¥unoi), MM’ . . .3xX15
Bunka — w3 NBX, ¢ 33a3eMNAOLLMM KOHTAKTOM
DovHa, MM ..o 1700
Twn..... 0AHO(A3HLIN, NEPEMEHHOIO TOKA
Mowrocts (cTupka/orsum), Br . . .250/350

Cxopocrb pallenus (cTupka/
OTHUM), 06/MUH . . . . . .. 860713100 £10%
Mepeparounoe uncno “Ban-6apaban” ..16,5

Wsonsuus . .potop: knacc F/crarop: knacc F
3anycK . ...OT MOAYNA KOHTPONSA CKOPOCTH
Nopor pasbanaHca 3arpy3ku:

<15KM...ov.uo... HOMUHANbHLIA OTHUM
>LOKM ... OTMeHa OTHUMA

MowHoctb, BT ... 34
Pacxop Boabl, N/ MUH ..o ovviennnnn 17
Hanop, MM.BOA.CT. ... .ociiuenn. 1000
MowHocts, BT ... i 1900
T ...ooats. C YCTPOMNCTBOM 3aILUTHOTO
OTKNIOYEHUA
PEMOHT&CEPBMUC-3'2001



Ucnonb3yemas maructpans . . . . . XONopHas
Pacxopn BOAbI 32 UMKN CTUPKY,

Marepuan . . .HepxaBelolas AUCTOBAA CTanb
MokpbiTe ... ... .. .. LenoyeycTony1Bas
aKpunoBas Kpacka

Marepuan ......... HepaBerowan cTanb
O6vem, n:

N “ctanpaptHeiX” Mopeneit . ... .. .. 43
ans “yakux” mopeneit . ... ... .. 37
CropocTb BpawyeHus

npu cTUpKe, 06/mMuH . ... .. ... ... 52 £2
CropocTtb BpaweHus

npu oTXuUMe (B 3aBUCUMOCTH

ot mopenu), 06/muH ... ... .. 600...1000
Duametp nloKka, MM . ... ..ol 260

Marepuan ... .ycuneHHblit nonunponuneH
06bem, n:

Ions “craHpaptHeIX” mopened .. ...... 58
ons “y3kmx” mopeneit ... .. ......... 50
MpyMUHBL WT oo iv it iiieeenn 2
AMOPTU3ATOPBL WT « v oo v veeevnnnnnns 2
MpotuBoBECH, WT . ..o vvvvenna... 2

Matepyan ......... YNNOTHEHHBIN GeToH
Macca, Kkr:

ans “craHpaptHeix” mopeneid .. ... ... 21
ons “y3kux” mopeneit ......... 82/12,5

Tun...... CUHXPOHHBIit 3M1€KTpoABUraTeNb

C pefyKTOpoM
HanpsxeHue nutanus, B .......... 220
Yactota, T « o vv i e et e e eeens 50
KouTakTHas rpynna .. ........ 3 Kynauka

3a[€PHKM NO BpEMEHU
9 nporpaMMHeIX Kynaykos
Conpotuenenue o6motku, OM . . .10, 4 + 10%

Perynupyembtit Tepmoctar, °C ... .. 87 +3
InexmpomazHumnetid knanan (IK):
Pa6ouuit guanasoH, 6ap ........ 03...10
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Pene ypoBHs .......... OfHOYpOBHEBOE
YpoBHU

cpa6arbiBanus, Ma .. ... 780 £75/1250%%
ABapuitHbiit ypoBeHb, la ... .. 2940 1300
DYHKUMOHANBHBIE KHOMKK

(B 3aBMCUMOCTYM OT MOBENN) . . . .. ... no 4

............. — MONOBUHHARA 3arpy3ka
............. — noHuxeHue 06opoTos
....... — OCTaHOBKa Nocne nosockaHus
.................... — BKJ/BbIKN

Mexanuyeckue KoMnoxweHmel.
bak cTMpanbHON MawuHEl U3roToB-
neH M3 cneumancHoro nnactuka. s
3TOro e marepuana BhINONHEHA
KpbILWKa, KOTOpas Kpenutcs K 6aky
Ha 3ayumax. InekTpoaBurarens
KpenuTcs K 6aky Ha 6onTax c pesu-
HOBbIMU BTyNKamu. B 3agHein yactu
6aka (cneBa, cnpaBa U CBEPXY) Bbl-
NoAHeHbl rHe3na NOA TPaHCnopTH-
poeouHble GonTel. CBepxy 6aka w
noj HUM UMelTcs [Ba 6GETOHHBbIX
npotueoBeca. bak u Kpenswuecs K
HeMy y3nbl NOJBELEHb K Kopnycy
MaLMHBI HA ABYX NPYXWHAX, pacno-
NOXeHHbIX no 6okam. B HMxHel va-
CTU MMelTcs ABa amoprusaropa.
bapa6aH u3roToBneH U3 Hepxaselo-
wei cranm.

HAunamuyecrkaa cucmema. [lo-
MUMO [BYX NpPYXWUH, HA KOTOPbIX
nojBeweH 6ak, B 3Ty cMCTeMy BXO-
OST ABAa (PUKUMOHHLIX aMOpTM3a-
TOpa, pacnonoXeHHble B HWXHeMN
YacTM MawuHbel, HazHayeHwe 3Tux
V3/10B COCTOMT B nepepave BUGpa-
uMin 6aKa K Kopnycy MawuHbl C Le-
NbI0 TAWEeHUA UX aMNAUTYALI, @ TaK-
e CHWKEHWUS YPOBHA WyMa npw
paboTte MaluHbI.

Komandoannapam. B ctupans-
HbIX MawWHax JaHHOW Cepun Uc-
nonb3yetcs KA EATON 6e3 tepmobno-
KMpoeku. Y3en KA BkntovaeT B cebs
nnary ynpaeneHus, UCNOAHUTENbHbIN
MexaHWU3M U KOHTaKTHyIO rpynny, ve-

pe3 KOTOpyl OCYLeCTBNAITCA CO-
e[VHEHUS 3NeKTPUYECKUX Lenen.

Tepmocmam. Tepmocrar razoHa-
NONHEHHOTO TUNA CAYKUT ANS KOH-
Tpons Temnepartypbl BOpgbl B 6ake
CTUpansHOM MawuHbl. TepmocTar He
umeeT TepMOBNOKUPOBKU. B mawm-
Hax paHHol cepuu TIH m TepmocTar
coeauHeHbl nocnepoBarensHo. KoH-
TaKThl TEPMOCTaTa OCTAlOTCH 3aMK-
HYTbIMY, NOKA BOfa B 6ake He Harpe-
eTcs Ao Temneparypbl, 3afaHHOM ¢
NOMOLWbLI0 PYKOATKM TepmocTara.
MNpu 31Ol Temnepatype KOHTaKTbi
pasmbikaTcs U Ha T3H nepecraer
noCTynarb HanpsKeHWe NUTaHus,

InexkmpomazHUMHbIL KAAanaH.
B mawuHax paHHOW cepun UCnonb-
3yercs ogHoceKkumoHHbN K. MocTy-
nawwWas B MawuHy BOAA Hanpaens-
eTCA B pasnuyHble OTCeKU pacnpe-
DenuTens MoKWKUX CPeacTB € NOMO-
Wbl TAFOBOTO TPOCWUKA, CBA3aHHOIO
€ Kynaukom Ha Bany KA. Mpwu Boinon-
HeHun nporpamm A u D Bopa Ha-
NpaBnseTcs B OTCEK C MOKOWMUM
CpencTBOM Ans npeaBapuTensHON
ctupku. Tipu BbInoNHEHWM npo-
rpamm B, X, M, F, G v J Bopa Hanpae-
NSEeTCA B OTCEK C MOWWWUM CpepacT-
BOM A5 OCHOBHOMN CTUPKKW. Ha 3Ta-
ne OKOHYaTenLHOro NONOCKaHWs BO-
Ja NOCTynaeT B OTCEK CO CMArvuTe-
nem Genbs.

Pene yposHa. B mawwvHax paw-
HOVi CepuM UCNonb3yeTcsa pene ¢ of-
HUM KOHTAKTOM aBapMitHOro ypoB-
HA. C nomowbio pene KOHTPOAUPY-
I0TCS NepBbLIA ypOBEHb 3aN1Ba BOAbI
M aBapuiHuLI ypoBeHb BoAbl. [lo-
NONHUTENbHBIA 3a/IMB BOAbI BbilLE
KoHTakta N° 2 npoucxoguT 3a cuer
oTkpbiTust 3K Ha 45 c.

T3H. Vcnonbayetcs TIH mowHo-
cTbio 1900 BT ¢ nnaBkum npepoxpa-
HuteneMm. B cnyyae Bknouenmns TIHa
6e3 Boabl TOHKas HUTb U3 Hepixase-
owen cTanu yaNuHsAeTCs, ee Hats-
XeHWe NpUBOOMT K Pa3MblKaHWIO
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WTLIPEBOrO KOHTAKTa BbIKAONATENS,
npuyem 3TOT KOHTAaKT OCTaeTcs pa-
30MKHYTbHIM flaXe rocie TOro, Kak
T3H npuHMMaeT CBOIO U3HAYaNbHYIO
¢dopmy. [ns Bo3obHoBREHMA HOp-
ManbHO paboTbl MaWwwuHb WTHIpe-
BO# KOHTaKT oxumaior Bnepep. TIH
HE HAaYMHAET HarpeparbCA, NOKa BO-
[@ He AOCTUrHET MepBoro YpOBHSA.
OtknioyeHue T3Ha npoucxogut ¢
NoMOLIbI0 TepMocTara nocne Toro,
KaK AoCTurHyTa Tpebyemas Temne-
parypa Harpesa BOfibl.

3amox dsepysr nioxa. Wc-
NONb3YeTCA 3aMOK C 3aWMTHLIM

bITOBASA TEXHMKA

TepMopene. [llocne 3aKphTUA
3aMKa AUCK TepMopene Harpesa-
etcs u 6nokupyert neepuy. llocne
BLINONHEHUA NpOrpamMmbl CTUPKU
AUCK TepMopene OCTbiBaeT B Te-
yeHue He bonee 70 ¢, nocne 4ero
neepua pasbnokupyercs. bnaro-
fapa 3TOMY WCKNI0YaeTcs BO3-
MOMHOCTb OTKPBITUA ABEPLb NPU
pabore MawuHb. IJneKTpUyecKas
uenb CTUPanbHOi MaWWHL NPoO-
XOOUT Yepe3 3aMOK [BEPLb Nio-
Ka. lNpu HencnpasHOCTM 3amKa
MawwuHa He Hauuuaer paboty no
nporpamme.

BepXHUi BEPXHAA
nporueosec / KpLnuka
T
I AR
° o\ © % ’
" \L?%}
L
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|
peMeHDL
HUNHUA
NPOTMBO-
aec
© . 3
\ - ‘\-// 3
3nexTpo- N h
aBuraresis . ]
¢ -4 HMUMHAA
3afHAR .,: ernex(uun CAVEBHOM —D naHenbL
onopa naney
{neperynupyemas) Hacoe f;:,‘;,‘;"pye”a"
Puc. 1
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Ihasueili 3nexmpodsu2amens.
InekTpopBUraTent YHUBEPCaNbHOro
TMNA YNpaBASETCA 3NEKTPOHHBLIM
moaynem. CKOpOCTb BpalLeHNA pery-
NUPYETCA NYTEM U3IMEHEHUs MYCKO-
BOrO YIrNa, KOTOPbIi 3aflaeTCA CUMU-
CTOPOM 3NEKTPOHHOro MOAyna no
CUrHany ot TaxoreHeparopa.

Jsuzamens cnusHozo nacoca. B
MalluHax AaHHON Cepuu UCNOoNb3y-
€TCA CUHXPOHHbIN OfHOMa3HLIN
asurarenb. ToK nuUTanua nocrynaer
Ha geurarenb ¢ KA Ha 3Tane BbInON-
HEeHUs chuBa BOAb U3 MAIUMUHBI.
Llenb nutavus peurarens 3sambiKaer-
CA Yyepe3 3aMOK fiBepLbl NoKa.

OcHOBHbIE Y3Nbl- U KOMMNEKTY!0-
L1e CTUpanbHON MallKWHb NOKa3aHbl
Ha puc. 1u 2.

Nepen Havanom pabot ypansior
TpaHcnoptHble 6onTel. bonTbl 0TBO-
pauuBaioT, Bpawas npoTMB 4acoBOW
CTpenku ronoekn 6onToB, MapKnpo-
saHHble Oyksoi C, nocne yero us-
snexaior 6ontbl. OcTaBlmnecs nocne
u3BneyeHns GoONToB oTBEpCTUA 3a-
KPLIBAIOT MpPUNAraloWmUMnCa K Ma-
WWHe TNACTUKOBBIMK 3arNyLIKaMMy,
MapkupoBaHHbiMu Gykeoit P. Heob-
XOOUMO COXpAHAMb MPaHCnopmHble
6onmbl Ona nocredyruiux nepeso-
30K cmupansHol mMawuHbl U ycma-
Hasnusame Ux npu Kaxaooli ovepeo-
HOli nepego3kKe.

CTupanbHas MaliuHa [AOMKHA
ObITL yCTaHOBNEHA HA POBHOM NoAYy.
Ecnu malumKa kayaercs, Heobxopu-
MO 0Cnabutb MNACTUKOBLIE KOHTP-
raiku, Qukcupyowume peryaupye-
MBIE HOXKMW MaIUMHBI, M, BBOPAunBas
UNU BLIBOPAUYNBAs HOXKKM, fOOUTbCA
YCTOWYMBOTO MONOKERUSA MAWUHBI,
Mocne 3TOro 3atArMBaioT UKCUpY-
10l U KOHTPranku.

CTupanbhas mawmnHa noaxnoya-
eTCA TONbKO K XonofHow sope. [ins
3TOr0 B KOMNJIEKTE MalWHbl UMEeT-
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Pacnpegennrten MOIOWMKWX CPEACTB
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Bepxuui nporusosec

'}] } Tpybka
ovbopa
~ [/ BaBneHns

l/\/ (x pere

YPOBHS)
; Amoprnsarop

- 8 \ d
i 24
NWBHON Hacoc/

CA WJIAHI, MAPKUPOBAHHLIW CUHUM
yserom. [laBneHue B Marucrpanu
noAauu BOAb [OJKHO NEXaTh B
npegenax or 1 go 10 6ap (pasne-
Huio 10 6ap cooTBeTCTBYET pacxofn
nopsAka 8 N/MUH NpU NONHOCTbIO
OTKPbLITOM KpaHe). B komnnekre Ma-
WHHBL UMEIOTCA ABE YNNOTHUTENb-
Hble NPOKNAARKKN, KOTOpbie NoMelya-
I0TCA B WTYLEepbl HAIMBHOTO WNAH-
ra. KpenexHbie raiku HajauBHOIO
wWNaHra BOMKHbI ObiTb TYro 3araHy-
Thi. Bo u3bexanue nporeyek Bogbt
U CBA3AHHOTO C HUMW Marepuans-
Horo yujepba KpaH Ha Marucrpanu
noAayn BOAL AOMKEH ObITb 3aKpbIT

PEMOHT&CEPBHMC-3"2001

c punbTpom

Puc. 2

B T€ Nepuopbl, KOrga CTupanbHas
MalwuHa He ucnonb3yerca. U3orxy-
Thil NOA NPAMBIM YINIOM WTYLEP Ha-
JIMBHOTO WNAHFA NPUCOERUHAIT K
crupanshoi MawuHe. CBOGORHDIN
KOHel CAuBHOro wnavra nubo se-
WaIKT Ha Kpai BaHHb, NM6O nopco-
€AVHAKT K KaHaNn3aLUOHHON CUC-
Teme. Cnepyer 06paruts BHUMaHWe
Ha TO, 4Tobbl CNMBHOW lWNAHI He
umen nepernbos.

CnhusHol wnaHe OosmweH 6bimb
3aKpensieH CneyuasbHbIMU Kpenex-
HBIMU XOMYMUKAMU, Ymobbl 80 8pe-
MA pabomsl CMUpPanbHOU MaLUUHBI
OH He ynan Ha noJ. KoneHo CiMBHO-

ro wnaHra [OMKHO pacnonararbcs
He HuXKe 40 cM u He Bbiwe 100 cm
Haf ypoBHEM nona.

Yrobbl OTKpHITL ABEpUY JIOKA,
HAXMMAIOT KHONKY (puc. 3).

Nepen BKNOYEHMEM MaWUHBI
AOMKHA OBITh 3aKPbITA KPbiWKA Nio-
Ka, BblbpaHbl paboyas nporpamMma u
TeMneparypa CTUpPKKW, NOCNE 4Yero
Hamara KHOMKA BKJ/BbIKN
(ON/OFF).

Bo BHYTPEHHWUX NONOCTAX CTU-
panbHOW MaWMUHbL MOFYT OCTaBaTbCA
YacTuubt NbIW, Nonaswue TyAa Ha
3asope. [103ToMy HOBYIO MawWHy B
nepebid pa3 cnepyer “obkarars” 6e3
6enbs. [ins 3roro Bo BTOpOE OTA€Ne-
Hue po3aropa nomelwyaior Hebonb-
woe KONUYECTBO CTUPANbLHOTO No-
POWKa, YCTaHABNWBAIOT NpOrpammy
cTupkun B (npu Hanuuum perynupye-
MOro TepMocTara BHOMpaoT pexum
CTUPKN B XONOARHOW BOAE), nmocne
Yero 3anycKaioT MawuHy.

B uensx obecneveHus Ge3onac-
HOCTM nonb3osarens pabora Mawm-
Hbl HE HaYWUHAETCA, NOKa ABEpLaA Nio-
Ka He byaer NNOTHO 3akpeiTa. [Bep-
ya NloKa OCTaerca 3abnokuposaH-
HOW [0 OKOHYAHUA NpPOrpaMmmbl
CTUPKU U €e MOXHO OTKPHTb He
paHblue, YeM Yepes fBE MUHYTH NO-
CNe 3aBeplIeHUs NPOrpaMMmbl.

Momectue Genve B MawuHy, 3a-
KpbiBaIOT Agepuy nioka. Mo Tabnuye
nporpaMMm BbibupaioT nporpammy
CTUPKN W YCTaHABNUBAKOT €€, NOBO-

O™ Wi W g. AWy g (311
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Puc. 3
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paunsas pykosTky KA no uyacosoi
cTpenke TaK, ytobel bykea, 0603Ha-
yawlan BbIOpaHHYIO Nporpammy,
Gbina Hasepxy.

Heobxopumas Temnepatypa
CTUPKW YCTaHaB/ivBaeTcs NOBOPO-
TOM NO YACOBOWN CTpesKe PYyKOATKY
perynupyemoro Tepmocrtara. B pe-
Kume “xonopHoi” ctupku benbe
cTupaetcs npu TOi Temnepatype,
KOTOpYIO MMeeT NOCTynalwLas B Ma-
wury Bopa. MNpu HeobxopumocTy
MOTYT ObiTb 3ailaHbl peXUMbl NOJO-
BUHHOI 3arpy3ky ¥ OCTAaHOBKWN Ma-
WWHL nocne nonockanus (nepep
BLINONHeHnem omkuma). Crupans-
Hblil NOPOWOK 1 cMaryuTens Genbs
3achinalTcs B COOTBETCTByOUIME
oTgeneHws posaropa.

Pa6oTta MawwHel HAYMHaeTcsa no-
cne Hawatua KHonku BKJ/BbIKJL.
Mpy 3TOM NOK ABepLbl GnokupyeTcs
¥ 3aropaeTcs CBETOBOI UHAMKATOP.

Mpu pabore MawuHLl pyKOATKA
KA BpalyaeTcs no 4acoBON CTpefike,
OTCNEeXNBas XOf BLINOJHEHUA Npo-
rpamm. Ecnu B cooteetcTByloLiee
oTaeneHue po3aropa npeaBapu-
TenbHO 6biN NOMELeH CMArYuTeNsb
6enbd, aHTUCTaTUK ¥ T.4., TO ero
CMbiB ByfleT BLINOJIHEH NpyW nocnef-
HeM nonockauuu Genes. Ecnu 3apan
peXuM OCTAHOBKM MawwuHbl nocne
noNnockanua (nepep BbINOJHEHUEM
OTKUMA), TO ANA NPOAOIIKEHUs pa-
60Tbl NOCNe OCTAaHOBKY MawWWHbI
HYXHO NOBTOPHO HaXaTb KHOMKY
BLI6Opa 3T0r0 pexuma. Ecnm omkum
BLINOJIHATL HE HYXHO, TO MOXHO OC-
TaBUTb 3Ty KHOMKY Haxxaron. HyXHo
TONLKO BBLIKIIOYUTL MawuHy (KHOR-
ko BKJ1/BbIKJ1), nosopoTom pyKo-
ATKM KA ycTaHOBWTL mporpammy,
o6o3HayeHHyo OykBoit P, n BHOBbL
BKNO4YUTL MawwmHy. [ocne 3T0rO
NpoOU30MAET CNIMB BOAI U3 MALINHbI.

BuinonHenwe nporpamm CTUPKW,
0603HadeHHbIX Ha aucke KA bykBa-
mu A, B, X, M n C 3akanuuBaercs,

40
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KOrfa YepTa, UMeloWanca Ha AucKe
nocne 6ykebt C, 3aHumaeT BepTu-
KanbHoe nonoxexue. Ecnu He 3apaH
peXum OCTaHOBKW MaluHbl nocne
NONOCKAHWA, TO BLINOJHEHWe npo-
rpamm D, F, G v J 3akaH4uBaerca no-
cne feNMKaTHoro omxuma H.
MawwnHa aBTOMaTUyecku ocTa-
HaB/IMBAETCA NOC/e BbLINONHEHUSA
nporpamm. [ns ee BLIK/IOYEHUA
HY)XHO HaxaTb kHonky BKJ1/BbIKJL.

[nsa ypaneHua OCTaTKoOB CTu-
panLHOro NOpOLWKa W3BJIEKaT [o-
3aTOp, HaXaB Ha y4acTok cudoHa,
noKa3aHHbl# Ha puc. 4. Jlo3atop v
rHe3go, B KOTOpOe OH BCTaB/AETCH,
NpOMbIBaIOT BOAON, NoCse Yero yc-
TaHaBNWBAIOT 403aTOP Ha MECTO.

CudoH (petans po3atopa, Bbi-
NoNHEHHas Y3 LBETHON nnacTMmac-
Cbl) HYXHO NPOMbIBATL NOCAE Kax-
nbix 30—40 crupok. CuchoH usene-
KaloT, B3AB ero 3a kpas. TwarensHo
YAAnsAT OCTaTKN NOPOLLKa, KOTOpbie
MOTYT 3aCOpUTL CUOH, N yCTaHaB-
NVBAIOT €ro Ha NOCafioyHoe MecTo.
MNepen BKAOYEHNEM MAWNHEI HYXHO
ybeauTbCs, 4TO cUOH YCTAaHOB/EH
npaBuILHO.

B mecte noacoepuHeHUs Hanvie-
HOTO WAaHra umeerca GuiLTp, KoTo-
pbiil NpenAaTCTBYET NONaAaHuIo B Ma-
WUHY COPUHOK U WHBLIX 3arpsa3He-
Huil. PekomenpyeTca ouullaTe 3TOT
duneTp nocne kaxasix 30—40 ctu-
poK. [lns 3TOro nepexkpeiBaloT KpaH
nopaqyy BOAbl, OTCOEAUHAIT WJAHT
u ounwaT Gunetp wetkon. Mpu

Puc. 4

’
Puc. 5a
‘:(
{
\
Puc. 56

CUILHOM 3arps3HeHuy GunbTpa ero
MOXHO 13BNIeYb NNOCKOrybLamu.

Bo n3bexanue yteuex BOAbl He-
06x0a1MMO KaXgble ABa roga KOH-
TPONUpPOBaTb COCTOAHWE WJIAHFOB
nopayv v cnvea Bogbl. Ecnm ctu-
panbHas MawwvHa yCTaHOBJIEHa B XO-
NOAHOM NOMeleHuy, He CrefyeT oc-
TaBnATb BOAY B C/IMBHOM Hacoce U
wnanrax. Ytobel n3bexarb paspoisa
HanNWBHOrO WaHra Npy 3amMep3aHum
BOAbI, HYXHO OTCOEAVHUTL €ro ot
Maructpanyu nofadu BOAbl U CIUThb
BOAY Y3 WNaHra.

Nocne ctupku B 6apabaHe mawwu-
Hbl HE [O/IKHO OCTABaTbCA HUKAKUX
MeTannuieckux npeameToB (Oynasok,
UrONIoK ¥ T.A.), TaK KaK 3T0 MOXeT
NPUBECTU K NOSABIEHVIO PXABYUHBI.
Mpw moitke 6apabaHa Henb3s npume-
HATb CPEACTBA, KOTOPLIMWU MOXHO NO-
Liapanarb ero NOBEPXHOCTb.

CnuBHOW Hacoc cHabeH duner-
poM, NPEnATCTBYIOLMM ero 3acope-
Huo. PekomeHpyeTcs ouquLiaTb
dunetp nocne Kaxasix 30-40 ctu-
poK. MNepepn o4uCTKOW duneTpa Ma-
wnHy OTKMloYalT ot cetn. OTeept-
KOW unyu MOHeTOW NOBOpaYMBaIOT Ha
90° BUHTHI Ha AEKOPaTUBHOW NaHe-
NV ¥ CHUMAIOT naHenb (puc. 5a). Yc-
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TaHosuB nop GuLTPOM Hebonbiyio
eMKOCTb N1 cbopa BOAb, U3BNEKA-
10T €ro, MOBOPaYXBas MpPOTUB Yaco-
Bow ctpenku (puc. 56). Nocne oyu-
CTKM GUNLTP yCTaHaBAWBAIOT Ha Me-
CTO, Bpalyas no YacoBOW CTPEJIKE, U
NNOTHO (UKCMPYIOT HA NOCAiOYHOM
MecTe. YCTaHaBnWBaloT Ha MECTO fie-
KOpaTUBHYIO NaHenb U GUKCUpYIoT
€€ BUHTaMU.

HenpasunbHas ycmaHosKa punb-
mpa npusodum K ymeyqke 800bl U3
cmupanbHol MatuHb.

PerynupoBKy mexaHu3ma noaauu
BOAbI NPOWU3BOAAT NpPU MEPBOM
BK/IOYEHUW MaMHBL U ee fanbHen-
LeM TEXHUYECKOM 0BCNYKUBAHUN.

B aBTOMatuuyeckux CTUpanbHbiX
MalluHax fAAHHOW cepumn CTupanb-
Hbil MOPOWOK MNU CMATYUTEND Oe-
Nbs NOCTYNatT B 6aK BMeCTe € NOTO-

PEMOHT&CEPBMC-32001
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KOM BOAbI, MPOXOJALLEN Yepe3 OfiHO
“3 OTAENeHU pacnpepenuTens Mo-
oWMUX CpeacTs — OTAeneHue
CpeAcTB  Ans  npeABapuUTeNbHOI
CTUPKM, OTAENEHWE CPeACTs Ana oc-
HOBHOW CTUPKY UNu oTaeneHue ans
cmAryutens 6enbs. MexaHuam nopa-
uu BoAbl, ynpasnsembiin KA, Hanpas-
NAET BOAY B TO Ny UHOE OTAENeHue.
XoTa Kapaas v3 yacreil 3T0ro Mexa-
HM3Ma BLINONHEHA B npepenax on-
pefeneHHbiX ONYCKOB, CyllecTByeT
cneuyuancHas petans (perynsavop),
KOTOpas no3BOAAET KOMMEHCUPO-
BaTb OTKNOHEHWA BCEX 3TUX vacTei
OT HOMUHANbHBIX Pa3MepoB, BbINON-
HUTb PETYIUPOBKY MEXaHW3Ma no-
Aauu U pobuTbCs, yToObl B HYXHOE
BpeMA BOAA MOCTyMana B HYXHOE
oTeneHue.
MocnedosamensHocms onepa-
yuii pezynuposku. lpu BbinonHe-
HUKM perynupoBkM pykoaTka KA
AO/MKHA ObiTh YCTAHOBNEHA HA Npo-

Puc. 6

rpammax A unu D. Korpa perynsTop
YCTaHOB/IEH HAa CpefHeM OTBEPCTUM
(Tak ero ycTaHaBnuBaloT Ha 3aBofE),
TPEYTONbHbIFA BHICTYN MexaHu3Ma
HaxXOAMUTCA MEXAY KOHTPOJNbHLIMM
METKaM¥, HAHECEHHBIMU HA KPBILIKY
pacnpepenutens. B atom cnyyae pe-
rynupoBka He Tpebyercs (puc. 6 a).

Ecnu TpeyronbHbii BHICTYN Haxo-
OWUTCA 3a NpefenamMu KOHTPOJIbHbIX
METOK, HeobxofuMa perynupoBKa.
MpepsapuTenbHo Heobxopumo ybe-
AUTLCSA, YTO NPUBOAHON TPOCUK pac-
npenenuTenbHOro MexaHu3Ma npa-
BUNLHO YCTAaHOBNEH W NErko ABu-
xeTca. PerynupoBka MOXeT ObiTb
BLINOJIHEHA B [1BYX HAanpaBneHuax:

a) ecnu TpeyroNbHbIN BHICTYN Ha-
XOUTCA NpaBee KOHTPOJIbHLIX Me-
TOK (pUC. 66), TO perynaTop nosopa-
YMBaKOT MO 4acoBoil cTpenke (Ha-
npaeneHue 1) u coBMewalnT ¢ Apy-
rum orsepctuem. Ecnu nocne 3roro
TpeyronbHbINA BLICTYN HE OKa3biBaeT-
CA B NPaBUNbHOM MONOXEHUH, pery-
NATOP CMELLAIOT €elle Ha OAHO OTBEp-
CTWE B TOM XXe HanpasneHuu;

b) ecnu TpeyronbHbii BHICTYN Ha-
XOUTCA NEBEE KOHTPONIbHLIX METOK
(puc. 6¢), TO perynaTop NoBoOpayu-
BaIOT MPOTHB HACOBOW CTpenku (Ha-
npasneHve 2), yTobbi BLICTYN OKa-
3aNCA MEXAY MeTKaMmy.

Ecnu, HecMOTpA Ha BLINONHEHUE
YKa3aHHbIX PErysvMpoBoK, BHICTYN He
3aHMMAET HYXHOE MNONOXeHWe, TO
cnefyeT NpoBepUTL MPUBOJHON TPO-
CMK U Apyrue y3nbl MexaHW3Ma nopa-
yu Boabl. Ecnu npuuyunHOM oKasbiBa-
€TCA HeMpaBWNbHAA yCTaHOBKa TPO-
cvKa (a TaKke B C/lyyae ero 3ameHsl
npu pEMOHTE MalluHbI), cnefyer
NpeanpuHATL cnepylolue waru:

NPONYCKAOT TPOCUK Yepes oTBep-

CTUe B Hecyllell nepeaHeit naHenu;

NPOTArUBaIOT 3alUUTHYIO MNacT-

MaccoByto TpYOKY BAONbL Hecyueil

nepefHein naHenu u 3aKpennsawT

€€ 3aXUMaMu;

M
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Ha ABa-Tpu obopoTa. YcTaHaBnmBaioT
pykosTky B nonoxenue A. Crupans-
HasA MalWKHA BKNIOYAETCA U HauMHaeT
Habuparb Boy. Ha 3ToM 3Tane HyXHO
ybeauTbCs, YTO BOAA NOCTynaeT ToNb-
KO B OT/leNleHUe MOIOLMUX CpeACTB ANA
npeaBapuTeNbHOM CTUPKU. 3atem Ty
e onepauuio NOBTOPAIOT AN Npo-
rpammbl B (npu 3tom BoAa A0MKHA
nOCTynarb TONbKO B OTAENEHUE MOIo-
WX CPEACTB ANA OCHOBHOM CTUPKK).

Ha puc. 7 noka3aHbl OCHOBHbie
LeTanu MexaHW3Ma nofaqyu Bojbl:

1 — Kopnyc pacnpeaenutenbHo-
o yCTpOWCTBa, 2 — ApYWUHa, 3 —
pacnpefenuTenbHoe YCTpPOWUCTBO,
4 — perynatop, 5 — TPOCUK B 3a-
WHUTHON TpybKe, 6 — Hanpaensaio-
Wan Kynauka, 7 — Kyna4ok, 8 — Ko-
nopka KA, 9 — pykostka KA, 10 —
Hecylwas nepefHan nadenb, 11 —
OyHKep AnA Molowmx cpeacTs, 12 —
cudon, 13 — Kopnyc pacnpeaenu-
Tena Mowwmx cpelcTs, 14 — Kop-

Puc. 7

MPUKPENNAIOT OAUH KOHew TPocu- 4ToObl

TwarenbHo npOBEPAIOT,

Ka K HanpaBnfowWen Kynauka;
NPUKPERNAIOT [pyron KoHel
TPOCUKA K pacnpefenurenbHomy
yCTpO#CTBY, @ NNACTMaccoByio
TpyOKy pacnonaraiT Ha peryns-
Tope;

TPOCUK He umen nepernbos, u3no-
MOB, fedopMaLuit U Nerko Au-
rancs B nNacTMaccoBoii TpyOke.
OKoHuarenbHag npoBepKa me-
xaHu3ama. locne 3asepuieHUn pery-
nuposku pykoaTky KA nosopauusator

nyC KpbiikK, 15 — Kpbliika.
Brumanue. lTpu 3amere mwoboll u3
nepequcnerHbix Oemaneil Heobxooumo
BbINOIHUMb YKA3QHHbIE Onepayuu no
peynupoBKe MexaHu3mMa nooayu Bo0b!.
OxonyaHue cnedyem

-
I ot T PEMOHT XOAOJHUABHHUKOB
xosopussrixos | Bpinyck 35
A t

. Asmopwi: [.A. Nenaes, B.B. Koasiza
- 432 cmp.

B KHHI'e [PHBEJEHbI TEXHHYECKHE XaPaKTEePHCTHKH 0Te4YeCTBEHHbIX H MMITIOPTHBIX XOAOOAUADHHKOB H
e ’ MOPOSHABHHKOB PasAHHHBIX AT Bbinycka. Kunra sHakoMHT YnTaTeAst ¢ YCTPOHCTBOM M NpHHIKIIOM paGo-
- —‘ Tbl OBITOBBIX XOAOAHADHUKOB KOMIIDECCHOHHOIO, a6c0p6gHOHHOI‘O H TepMOSJ\eKTpH'-ICCKOI‘O THIIOB. OHH-
CaHbl OCHOBBHI IIPOLIECCOB OXAaKJEeHHs M 3aMOpaKHBaHHsA, KOHCTPYKLHH XOAOAHABHHKOB, TIPHHLHIIbI pa~-
60TbI XOAOAHADHBIX arperaTos, NpHUBEAEHDI XaPAKTEePHUCTHKH H BH/Ibl XA3JareHTOB, NPHMEHAEMBIX B HMITOPTHDIX annapaTax.
anBeﬂ,CHb[ KOHCprKTHBHb[e 0C06CHHOCTPI, 3AEKTPHYECKHE H MOHTAa2KHbI€ CXEMbI C nOJ\yaBTOMaTPl"leCKHM H aBTOMAaTHY€CKHM
OTTaHBaHHEM HCIIAPHTEASA. “BJ\OQKCHI:I IPUHLHIIbLI ACﬁCTBHﬂ NPHUMEHSAEMDIX B COBpeMeHHOﬁ XOJ\OH,PU\]JHO;! TEXHHKE CHCTEM NO
Frost, npuHyAMTEAbHOH BEHTHAALMM XOAOZHADHOIO OTAEAEHHS, [EHEPATOPA AbJA. B knure onmcanbl 0co6eHHOCTH KOHCTPYK-
upi, pasGoOPKH, PEMOHTA M NPOBEPKH XOAOZHABHHKOB H MOPOSHABHHKOB OTEYeCTBEHHOIO (60ree 50 moaeneht, B TOM UHCAE AH-
nensnonnbie) 1 uvmoptoro (okoro 30 mMozereit) npoussoactsa. [ lpuseaennt THIIHDIE ZeQEKTHI XOAOAHABHHKOB B NOCAETa-
panTHiHbG nepnox. | Ipusezennbiii nepedeHb 060PYAOBaHHS H KOHTPOABHO-H3MEPHTEABHBIX NIPHOOPOB MO3BOASET NPOBOAHTD
06Hapy?ﬁeHHC HeHCnpaBHOCTeﬁ, a TaKkKe INOCAEPEMOHTHYIO IPOBEPKY XOAOZAHADHHKOB I10 BCEM NapaMeTpaM. p €KOMeHJaLHH 110
INOTOYHO-ONEPALTHOHHOMY MeToay pPEMOHTA IIOBBIILAKOT npOPIBBOﬂ,HTeJ\bHOCTb TPyAa H Ka4€CTBO PEMOHTA. KHHFa paccYHiTaHa Ha

paﬁOTHHKOB CEPBHCHDBIX LIEHTPOB U BAAJEADLIEB XOAOAUADHHKOB, HMEKOLLUHX TEXHHUYECKOE OﬁpaBOBaHHC.

HA KHUXXHG
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NATUURHA

Jhwobas anekmpoHHan cucmema asmoma-
museckozo ynpasnenua (3CAY) sinio-
yagem 8 CBoli COCMAB MHOMeECMBo pas-
NuyHbix npeobpasosameneil He3nexkm-
puveckux go3delicmsull 8 Inexmpuyec-
Kue cuzransel. Takue ycmpoicmsa npu-
HAMO HA3bIBAMb AAMYUKAMU, MAK KAK
OHU 300a10m Heo6X00UMYI0 BXOOHYIO UH-
¢opmayuio dns pabomer 3ICAY. lpu
3MmoM 0dHa 2pynna 0amYUKo8 peazupy-
em Ha BHeWHue ynpasnsaiouue cuzHansl
u cnyuaiinbie so3MyujeHus, a dpyaas
socnpuHUMaem CUzHansl om camol cuc-
meMbl ynpasneHus u sosspaujaem ux
obpamuo 8 cucmemy. llepsas zpynna He-
nocpedcmsenHo ynpasnaem pabomoi
cucmemsl U gdanmupyem ee K cay4ai-
HbIM BHewHUM Bo3delicmsuam (803My-
weHuam). Bmopas — obpasyem o6pam-
Hele c8A3U, YeM cnocobcmsyem ynyyiue-
HUl0 napamempos U Xapakmepucmuk
cucmemsl, nossiliaem 3ghgekmusHocms
ee pabomel. B danroli cmamee onucei-
8aromca damyuku, Komopele Haubonee
4OCMO UCNONB3YIOMCA 8 3NEKMPOHHBIX
cucmeMax agmoMamuyecKozo ynpasne-
Hus aBmoMobuNbHBIM OBU2ameneM

1. NpeasapurenbHble 3aMEeYaHUR

Camble 0606weHHbIe (CTPYKTYpPHbBIE)
CxeMbl JAaTYNKOB NpuBefeHbl Ha puc. 1a,
6, 8. flarunk ([), kak npeobpasosarentb
neanekTpuyeckoro sospeiictens (HB) B
anektpudeckuii curuan (3C), Bcerpa co-
CTOMUT, KaK MUHUMYM, U3 ABYX 4acTeil
(puc. 1a) — 4yBCTBUTENLHOIO 3NlEMeEHTa
(43), xovopuiii obnagaer cnocobHOCTLIO
BOCNPUHMMATL BXOAHOE He3aneKTpuyec-
Koe Bo3fencTeue, u npeobpasoearvens (11)
HeanekTpuyeckoro curHana (HC) ot uye-
CTBUTENILHOTO 3NIeMeHTa B 3NIeKTPUYECKUI
curvan (30C).

Latunkn GbiBaIOT aKTUBHLIMU YCTPON-
CTBamu, B KOTOPbIX INEKTPUYECKUIA CUTHAN
BO3HUKAET 33 CHET BHYTPEHHEro 3Hepre-
Tudeckoro npeobpasosaqus 6e3 ncnosnb-
30BaHUR BHELIHEN 3NEKTPUYECKOH IHep-
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rum (puc. 1 6), M NaCCUBHBIMK, B KOTOPbIX
3NIEKTPUYECKUI CUrHan ecTb CnefcTeue
MOLYNsUuUY BHeluHeit (B3) anekTpuueckoil
aHepruu (puc. 1 8). Hanpumep, 06biuHOe
nepeMeHHoe CONpOTUBNEHNE C NON3YHKO-
BbIM KOHTaKTOM (NOTEHLMOMETP) MOMeT
BBINONHATL QYHKLIMKM NACCMBHOTO [aTUMKa
yrna noeopota.

2. JlaTunku yrna noBopora

Mopens noTeHyMOMETpUYECKOro par-
uMKa yrna NoBOpOTa NoKa3aHa Ha puc. 1r.
B TakoM NacCMBHOM [iaTiWKe YyBCTBUTESb-
HeiM 3nemeHTOM (Y3) ABnseTcs ocb Bpa-
WeHMUs, Ha KOTOPYIO YCTaHOBNEH NOJ3yH-
KOBLI KOHTaKT, @ pe3uCTMBHas [0POMKa
N — 370 npeobpa3oBaTent ymoBoOro no-
nomeHus ock (KOTOPOE ABNAETCA HeaNeK-
Tpuueckum curHanom (HC) Ha Beixope uys-
CTBUTENLHOTO 3/ieMeHTa) B BbIXO[HYIO pe-
3UCTUBHYIO BennuuHy (puc. 1a). InekTpu-
yeckuit curian (3C) Ha Bbixope NoTeHLMo-
METPUYECKOro [aTuMKa NOABUTCA TONBLKO
Nocse Toro, Kak Ha Pe3nCTUBHYIO fOPOXKY
6yner nofaHa BHELHAs 3NeKTpUYecKas
3Heprus (B3) B BUAE NOCTOAHHOTO Hanps-
weHus. Torfa 3neKTpUYecKuin noTeHyuan
Ha NON3YHKOBOM KOHTAKTE OTHOCUTENLHO
OfIHOrO U3 BbIBOJOB PE3UCTMBHOWM [OPOX-
KM 1 OyfeT BbIXOAHLIM 3NIEKTPUHECKUM
curvanom (3C) parumka.

Ha puc. 1e noka3aHa nuHeiHas xapak-

SAEKTPOHHbBIX CHUCTEM
ABTOMATHYECKOI'O YITPABAEHHA
ABTOMOBHUAbHBIM ABUTATEAEM

A.Cocrun

MHOrO[OPOXEYHbIe [BYXNON3YHKOBbIE NO-
TEHYMOMETPHI.

CnepyeT 3aMeTuTh, YTO NOrpeLIHOCTL
npeobpa3oBaHus NAacCUBHOrO NOTEHYMO-
METPUYECKOro AaTuMKa 3aBUCHUT Kak oT
TOYHOCTU U3TOTOBNIEHUS YYBCTBUTENLHOIO
anemenTa Y3 1 npeocbpasosarens [, Tak u
OT cTabunbHOCTM NOCTOAHHONO HanpsaMe-
Hus BHelwHedt 3Heprun B3. Noatomy Tam,
rae TpebyeTcs BLICOKAR TOYHOCTL, NpUMe-
HAIOTCA CheuuanbHble KOHCTPYKTUBHLIE
mepel [1], a nocTosHHOe Hanpsamenue BI
cTabunusnpyercs.

K noTeHyuomeTpuyeckum AaTdMKaM
JCAY-[] oTHOCATCA: [ATYUK YrNoBOro no-
noxeHus gpoccensHoi 3acnovkn — ANA
(cM. PemonT & Cepsuc, 2000, Ne 2, c. 52,
puc. 7); AaT4WK YINOBOIO NONOMEHUs po-
TameTpa pacxofomepa Bo3pyxa — [IPB
(cm. PemoHT & Cepsuc, 2000, N2 7, c. 46,
puC. 2); BAaTYUK NONOXMEHUA Nefanu akce-
neparopa ([MNA); AatuMku NONOKEHUR
pa3nuuHLIX NOBOPOTHBIX YCTPOWCTB (Ha-
npumep, nosopoTHoro 6Gapabava B y3ne
APOCCeNbHOM  3aCNOHKKM  CUCTeMbI
“Motronic”, — cM. PemonT & Cepsuc,
2000, N2 7, c. 49, puc. 5).

Knaccuueckue patumky ypoBHs Ton-
nusa B 6eH3o6ake u fasneHus Macna B
IOBC — Tatme noTeHyuoMeTpUYecKue.
Bce noTeHuMOMeTpUuYECKME [ATHUKK
MMEIOT Ha BbIXOie aHanoroBbli 3NEeKTpU-

Tepuctka npeobpa3oBaHus
NOTEHUMOMETPUYECKOro Aartuun- a) 6) a) o
Ka. XapaKTepucTuKy MOXHO [T 1
HB HC 13C HB 3c HB 3C
NIerko M3MeHWTbL U caenatb He- M _>E|—>
NWHeNHO, CTyneHuaToll, ¢ pas- R T
HOM KpYTU3HOW Ha Y4acTKax, 3C=H(HB)=(R,, /R, )B3; B3 = const
4YeM LMPOKO NOMb3YITCA NpU n a) e) .
B3 = cons'
M3roTOBNEHUW [aTuMKoB ¢ Tpe- | [--~~——- ’ 3C=(0..B3)B
6 il XapaKTepy i npe- 1 n M| a0 HO=£ 0..300
VEMOIA XapaKkTepucTUKon npe A S
obpasosaHus. flocturaetcs 3To 3 l"“H“,?, . . e
KaK WM3MeHeHMeM IUMPUHLI pe- | . vl N Vi
________ 1 H e

3UCTUBHOW [OPOXKM Ha yuacT-
Kax, TaKk M pacnpefenexHuem
TORMOUHBI PE3UCTUBHOIO Cnos
Ha Heil. MHorga NnpuMeHsIOTCA

Puc. 1. Mogenu patunkos ICAY

(o603HaueHus B TeKcre)
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Yeckuit curkan u npu pabote B cocTaBe
yudposoit ICAY TpebyloT npumeHeHUs
awnanoro-LuoposLx npeobpaszosarenei.
CraupgaptHas (o6pasyosas) ¢opma cur-
Hana ANs NOTEHUUOMETPUYECKNX AaTuu-
Ko yrna nosopora (Ha npumepe [LMNA)
noKasaHa Ha puc. 2 B*.

* Onucarue ocyunnozpamm (puc. 2 6, 2, 0, €, X, u)
6ydem daro 8o 2-ii vacmu cmambu.
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Puc. 2. 06pasyoBbie ocyunnorpadmyeckue opmbl (neyartbie wWabnoHbl) curHanos aarynkos ICAY-i:
a — ocuunnorpaduyeckoe 0TobpaxeHue NApamMeTpos eKTpuyeckoro curHana (A — amnautypa, T — nepuog NOBTOPEHUS,

3. Konraxruoie garumkun 3CAY-J

Ha cospemeHHOM aBTOMOOMNE NOMK-
MO NOTEHUWOMETPUYECKUX [OCTaTOYHO
60nbLIOE KONMYECTBO KOHTAKTHBIX Aaryu-
KOB, COCTOSIUMX U3 INEKTPUHECKONH KOH-
TaKTHoi napbl (npeobpasosartesb Aaruyu-
Ka) U MexaHuyeckoro Tonkarens (uyBCT-
BUTENBHBIN 3N1eMeHT). Takue faTykku AB-
NATCA naccuBHBIMM M paboTaiT no
NPUHUKNY paspbiBa WK 3aMblIKaHUA NeK-

TPUYECKON Lenu K noITOMy Ha BbIXOAE
UMEIOT AUCKPETHBINA CUrHAN “Aa-Hetr”, Ko-
TOpBIii Sierko npeobpasyercs B UMQpPOBOIA.

B cospemeHHbix ICAY-[] KOHTaKTHbE
Baruyuky NPUMEHSIOTCA B OCHOBHOM Kak
BaTukKU Kpaesblx NONOXEHWI Apoccenb-
HOM 3aCJIOHKK B COCTaBe AaruuKa ee fo-
JIOKEHUSA, UM KaK OTAENbHbIE YCTPOMCTBA.
B HEKOTOPHIX Cy4aAX KOHTAKTHLIN AATUUK
UCNONb3YETCA KaK MUKPOBBIKAIOYATEND

PEMOHT&CEPBAC-3'2001



anekTpoben3oHacoca npu HepaboTaioujem
LBUTATENE, HO BKNIOYEHHOM 3aXMraHuu.
Takoi BaTuuK yCTaHABAMBAEGTCA B PAaCcXo-
pfomepe Bo3gyxa (cM. Pemont & Cepsuc,
2000, N2, c. 52, puc. 7).

4. latunku Xonna

B COBPEMEHHbLIX CUCTEMAX ABTOMATWU-
YECKOro ynpasneHusa geurarenem pnhs on-
pepeneHns 4acTtoTel BpaueHua U nonoxe-
HUA KONeH4aToro U pacnpegenurenbHbiX

BTO3JNNTEKTPOHMKA

Puc. 3. latuuk Xonna
ANA CUCTEMBI 3aXKUTAHUA:

a — mMogenb 3nemexTa Xonna; 6 —
3NeKTpoCxeMa farunka Xonna; B —
KOHCTPYKTUBHBIA MakeT; 1 — 3ne-
MeHT Xonna; 2 n 3 — cesepHbIit U 0XK-
HbIM MONKCa NOCTOAHHOIO MarwuTa
NS; 4 — BpawalloWKNCA MarHuTHLIN
artentoatop; 5 — mMarwuTONpo3pav-
Hoe okHO; X, Y, Z — KOHTaKTH MUKpO-
cxeMbl 3neMenTa Xonna

PEMOHT&CEPBMC-3"2001

BaNIOB UCNONb3YeTCA JaTUMK HA 3eKTe
Xonna (puc. 3).

Cytb 3pcbexta Xonna cocTout B TOM,
YTO ecnu NPAMOYTONbHBIA TOKOMPOBOARA-
Wi Gpycok K, no Kotopomy nportekaer
NOCTOAHHBIY 3NeKTpUdeckunii Tok I, nome-
CTWUTb B NonepeuHoe NOCTOSHHOE MarHUT-
Hoe nose B, T0 B TpeTbeM fEKAPTOBOM Ha-
npaBneHu Ha OGOKOBBIX rpaHAx Gpycka
6yneT HAaBOAUTLCA INEKTPOLBUMKYLLAA CH-
na E,, KoTopas no WMeHu ee OTKpLIBaTens
Hassana 3[1C-Xonna. Hanpaenenue atoin
3AC, KaKk ¥ B KNACCUYECKOM WHAYKLWUOH-
+om Tpe3y6ue (LLBLF), onpesenserca no
npasuny nesoi pyku. Ha puc. 3 a nokasa-
Ha mofient anemexTa Xonna. Ecnu maruur-
Hble CUNOBLHIE NUHUKM Nons B B 3a3ope P
nepekpLITh MarHMTOHENPOHULAEMON
wropkoi, I[AC-Xonna wucuesner. Ecnu
WTOPKY, KOTOPYIO HAcTO HA3bIBAKT Mar-
HUTHEIM atTexioatopom, ybpars, To 3[1C-
Xonna nossuTcA BHOBb. TakuM obpazom
3NeMeHT XoNna COBMECTHO C MarHUTHLIM
arTeHloaTopoM 06pasyioT faTuuK, B KOTO-
POM UYBCTBUTENbHLIM INEMEHTOM ABNAET-
CA arTeHioarop, a npeobpasosarenem —
anemenT Xonna. ficho, uto gna pabortwl
partuvka Xonna tpebyercs BHewwwit uc-
TOYHUK MOCTORHHOIO TOKA, T. €. 3TOT fAar-
YUK, KaK W BbILWEONUCAHHLIE, ABNAETCH
naccuBHbiM, [N ycToitumeod pabotsl u
cTabunu3saunu BEIXOLHOTO CUrHana naryu-
Ka 3anemeHT Xonna cobupaercs Ha nony-
NPOBOJHUKOBOI MUKponnare BMecTe C
3NeKTPOHHOI cxemoi (puc. 3 6). B Mukpo-
INEKTPOHHYIO CXeMy BXOHAT \CUAUTENb-
orpanuyutens W, cdopmuposatens Ha
Tpurrepe Wmugra T, amMuUTepHBIA NOBTO-
putens VT u crabunusarop St wanpsme-
HUA NMUTaHUA.

B peansbHom paruvke Xonna (pwc. 3 B)
MUKponnara 1 U NOCTOAHHBLIA MarHuT 2,3
YCTaHOBMIEHB! HEMOABUXHO W pa3geneHsl
BPALAIOWUMCA aTTEHIOATOPOM 4, KOTOPLIN
BLINONHEH B BULE NONOTO LUAUKAPA C Mar-
HUTONPO3pauHLIMU OKHaMK 5. BeixogHoH
CWUTHaN TaKoro faTdvKa npepcrasBnseT co-
6ol nocnepoBaTENLHOCTL NPAMOYFONBHBIX
MMMYNLCOB CO CTabUNBbHLIMKU aMNAUTYAOM
1 hopmoit (CM. pUC. 23), KOTOPLIE HE 3aBU-
CAT OT CKOPOCTM NepeKnloueHns faruuka.
Yucno vMNynLCOB B efUHULY BpeMeHu U
UX BAUTENBHOCTB ONPefeNsTCA YacToToM
BpalyeHWA MarHMTHOrO arreHioaropa W
4MCNOM OKOH HA HEM. YUCNO OKOH Ha aTTe-
Hi0arope poBHO wucny uunuugpos [1BC.

JnvTenbHOCTL KaXporo uMnynbca npw
KOHKPETHOW YacToTe CnefoBaHus onpege-
NAETCA pa3MepoM OKHA aTTeHloatopa no
nepuMeTpy ero OkpyxHoctu. OkHO pns
nepBoro LUMAWHEPA WHpe ocTanbHbix, Ona-
rofapa yemy MoXet 6uiTh 3aduKcMpoBaHa
TOUYKa Hayana orcueta. .

Takum 06pasom, ¢ NOMOWBLID Aaryuka
Xonna v 3NeKTpoHHOM cxembl 06pPaboTKK
ero BLIXOZHOTO CUrHana MoryT OuiTh onpe-
[ieneHbl TPWU MaBHLIX BXOGHLIX Napamerpa
ANA CUCTEMBI 3aUraHWA: yacToTa epalye-
Hus Konewsana [1BC, ero nonoxexune oTHO-
CUTENBHO BEPXHEN MePTBOW TOYKU ANA Nio-
60ro yunuHgpa B N06OI MOMEHT BPEMEHN,
a TaKKe NoNoMeHne TOYKWU Hauana oTcyera.
be3biHepYMOHHOCTL gaTuMKka WU CcTabunb-
HOCTb NapaMeTPoB CUrHana no3BoNsAKT pe-
anu3oBarhb ynpasneHue yrnoMm onepexeHuns
3AMUraHUA B KAKAOM TAKTE, T. €. ANA KaX-
JOr0 UMNUHAPA B OTAENBHOCTU.

5. lbe3o3anekTpuyecKue faTuUKK

B coepemennbix ICAY-[] noMumo Bui-
WeoNUCaHHbIX MACCUBHBLIX [ATYUKOB A0-
CTATO4HO WHWPOKO UCNONB3YIOTCA W aKTUB-
Hble. B aKTUBHBIX flaTuMKax peanu3syioTcs
camble pasnHoobpasHuie U3nueckue -
(beKTL, NPU KOTOPLIX UMEET MECTO BHYT-
peHHee 3HepreTUdeckoe npeobpasosanue
BHELUHEr0 HEe3NEeKTPUYECKOro BO3RERCT-
BUA B BLIXOJHOW 3NEKTPUUECKUI OTKNUK.

MNpuMepom K CKa3aHHOMY MOXET Chy-
HKMTb Nbe303NEKTPUYECKUN 3bekT. YT-
poiicTBO, peanusyiolee 3ToT 3¢¢eKT, no-
Ka3aHO Ha pUC. 4 @ M HA3bIBAETCA Nbe30-
3INEMEHTOM.

CyTb nbe3o3anekTpudeckoro 3dekTa B
TOM, Y4TO MPU MEXaHUYEeCKOM BO3REWNCTBUM
HB wna nnactuuky MK nbe3okpucranna, ko-
TOpas ¢ 06enx CTOPOH NOKPLITA TOKONPOBO-
aAwen nneskor TK M OfHWUM KOHLIOM XecT-
KO 3aKkpenfexa B (pUKCUPYIOLIEM fepikaTe-
ne ®[1, Ha TokonpoBoAALMX NOKPbITUAX TK
NOABNAETCA PA3HOCTb INEKTPUYECKUX MO-
TeHUManos (3anekrpuueckuit curuan 3C), Be-
NuurHa U hopMa KOTOPOHN NPONOPLMOHANb-
Ha cTeneHy nporuba nNactMHKW Nog Bo3-
[ieficTBreM BXOGHOTO MeXaHWuYecKoro ycu-
nua HB. TNbe3oKpucTannuueckuit anemeHT
MoxeT bbb nwboit opMbl — npAMO-
VTONbHBIM OPYCKOM, NAOCKOH NNACTUHOW,
Kpyrmoi wanboil, TpybuaTeiM LUAUHAPOM,
YTO ONpefensercs KOHCTPYKLMEN ONopH U
MEeCTOM NPUNOXEHUA BHELWIHETO \CUAWA K
noe3oanemeHty. [lbe3oanement crocoben
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Puc. 4. lbe3o3neKTpuyeckue AATYUKUS
a — Mogenb nbe3ofatuuka (0603HaueHnn B TekcTe); 6 — KOHCTPYKUMA AaTyuka aeToHaumu: 1 — nopwens [1BC; 2 — nop-
WHeBble KONbLA; 3 — Kamepa cropaHus; 4 — ronoeka 6noka; 5 — oxnaxaenve 6noka; 6 — 610K UMNUHAPOB; 7 — HaTAX-
HOM 6onT; 8 — KOpNyC AaTYMKa; 9 — NPUKMMHAA BTYNKa; 10 — nbe3o3neMeHT parynka; 11 — rpasuTaunoHHas (vHepum-
OHHan) Macca; 12 — ynpyran waiba; 13 — KOHTaKTHbIe KONbLA; 14 — 3NEKTPUYECKME KOHTAKTLI; B — YCTPOMCTBO Aaryu-
ka MAT a6conioTHoro naenenus (paspexenusn): 1 — CUAMKOHOBBI NONYNPOBOAHNKOBLIM PE3UCTUBHBIN MOCT; 2 — BaKyyM-
Han Kamepa; 3 — CUAMKOHOBaAA NnacTvHa-guadparmMa; 4 — BakyyMHan repMeTUyHan NoNoCTb; 5 — KOPNYC A3T4MKA CO WTY-

pearvposatb Ha camble pasHoobpasHble
MexXaHW4eCcKMe BO3fENCTBUA, HauuHasa oT
ORMHOUHOIO YAApa U A0 BbICOKOYACTOTHBIX
ynbTpaseykoseix Konebanuit. Mbe3oane-
MeHT (npeobpasosarenb) COBMECTHO C KOH-
CTPYKTMBHbIM YCTPOMCTBOM AN BOCNPUS-
TVA W NEpefayy BXOAHOIO MEXaHWUYEeCKOro
yeunus (YyBCTBUTENbHBIA 3nEMeHT) obpa-
3yI0T NbE303NEKTPUUECKUiA patumnk. flocTo-
VHCTBaMM TaKOro AaryvKa ABNAIOTCA Manble
pasmepsl, 6€3bIHEPLIMOHHOCTb U aKTUBHbIA
npuHUMN feiicTeun (He Tpebyetcs BHel-
HU# UCTOUHMK 3NEKTPUUECKON SHEPIUN).

Ha asToMo6une nbe3o3aneKkTpuyeckne
DNATYMKN NPUMEHAIOTCA B YNbTPa3BYKOBbIX
cucTeMax 3aWuTbl CTEKON fBepeit oT He-
CaHKLMOHWPOBAHHOIO BCKPHITUSA, B CUCTE-
Me NpefoTepaLeHus OT COyAapeHuit aBTo-
MO6UAA C NpensTCTBMEM, HO rNaBHOE UC-
noMb30BaHME MNbE303NEKTPUUECKOoro far-
ynKka — B Kayectse garumkos ICAY-[. Ta-
KWX NaTYUKOB fiBa: W3mepuTens abcomot-
HOTO flaBfieHns (paspexeHus) BO BMyCK-
HOM KOJleKTOpe Aguratens (TeH3oMeTpu-
ueckuit parumk MAP Harpyskv psurartens)
Y NETOHALMOHHBIA faTtuuK.

0 Mee3oanekTpuueckuin npeobpaso-
BaTenb AETOHaLMOHHOrO fatuuka (1) Bbi-
NONMHAETCA B BUAE Waibsl, KOTOpas no-
CPEenCTBOM CTAXHOrO 6onta U MHEepLMOH-
HOM Macchl NPUXMMAETCA K NOAMPOBAHHOM
nnowapnke Ha 6noke yunuHapos (puc. 4 6).
Touka yCTaHOBKM [aruMKa ONpefenseTca
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LepoM; 6 — BXOAHbIE KNEMMbI; 7 — BbIXOAHBIE KNEMMbI; 8 — MOAIOKKA U3 TYroniaBKoro CTeKna

3KCNEPUMEHTANBHO Ha 3Tane KOHCTPYKTMB-
Ho# pa3spabotku gpuratens (B MwpKOCT-
HOM BaHHE ONpeLensioTCA y3nbl ynbTpasey-
KOBbIX BOSIH Ha 6noke LMAMHAPOB 1 BLIGU-
paetca TOT, KOTOpHIA nobnuie K Kamepe
cropanus). [na oTpaboTaHHO! MOAEnu
6noKa MecTo YCTaHOBKM AaruvKa fieToHa-
UMM oCTaeTcs nocTosHHbIM. CTaHpaprtHas
¢dopMa curHana AeToHaUMOHHOFO Aatuuka
nokasaHa Ha puc. 2 A. B anekrpoHHom 6no-
Ke TaKoW CMrHan cHavana gunerpyercs, a
3ateM amnanTyga orubaiowen GyHKUMm
CpaBHMBETCA C AONYCTUMBIM YPOBHEM N5
curHana getoHauuu. Npu npesbILeHnK 3a-
[NAHHOrO YPOBHsi aBTOPErynsarop 3amura-
HWA KOPPEKTMPYET Yron onepexeHus 3a-
XUraHus COOTBETCTBYIOLMM 0Bpa3om.

13 Tensomerpuueckuit paruvk (MAM)
2bCconoTHOro AaBneHus B OTAKYME OT fe-
TOHALMOHHOMO ABNAETCA NACCMBHBIM npe-
obpasosarenem. lNog Bo3feiicTBYEM BHELU~
Hero YCUIUA B TEH30flaTYMKE U3MEeHAETCA
€r0 BHYTPEHHEee OMWYECKOe ConpoTUBIE-
Hue. KOHCTPYKTMBHO TeH30fAaT4MK npef-
cTasnaer cobo NonynpoBOAHWKOBYIO MU-
KpOCTPYKTYDY, NbE303/IEMEHTOM B KOTOPOA
ABNAETCA TOHKas (okono 0,2 MM) CMAMKO-
HoBas nnactuHa (puc. 4 8). Ha atoil nnac-
TUHE TEXHONOFMYECKN CHOPMUPOBaHDI Ye-
Thipe PE3NCTMBHBIX 30HbI (OMUYECKUE CO-
NPOTUBAEHUA), KOTOPbIE COEAUHEHbI MEM-
ay coboi no MocToBoW cxeme. B ogHy aua-
roHanb MOCTa NOAAETCA cTabunuanposaH-

Hoe HanpsyeHue +5 B, a HanpameHue,
CHUMaeMoe C Apyroi uaroHanu ecTb nu-
HeiHas ¢yHKuua oT abconioTHOro faene-
Hus (pa3pexeHuns) Hap, CUIMKOHOBOW nna-
CTMHOW. [lns TOro, uTo6bl TEH30[ATHMK
vmen Tpebyemylo xapakTepucTuky npeob-
pas’oBaHus, NOA, CUAMKOHOBOWN NMAACTUHOM
CO3.2€eTCA repMeTU3MPOBaHHAA BaKYYMHaA
nonocTb (MeXay NNACTMHOMN M CTEKTAHHOM
nopnoxkoit). OctarouHoe fiasneHve B no-
noctu He npeesiwaer 0,1 6ap, Gnaropaps
yeMy CMIMKOHOBAs NRAacTMHa, Kak ynpyras
avagparma, nporubaercs 8 CTOPOHY BaKy-
YMHOM NONOCTV — NPU HOPManbHOM aTMo-
cepHOM faBneHuy Hap NAACTUMHOW, WK
NONHOCTLIO NpornbaeTcs BBEPX Npu paspe-
XEHUM Haf nAacTUHOW — puacparmoii.
JlvHeitHble pasmepbl YyBCTBUTENBHOTO 3Nle-
MEHTa TeH30faTyMKka He npesbillanT
2...3 mMm. Ecnm TeH3opatuvk npepHasHa-
yeH pns paborel ¢ umdposoir ICAY-[I, 10
ero aHanoroeutii curtan npeobpasyercs B
topmy, NokasaHHyio Ha puc. 2u. MopobHo
farunky Xonna, TEeH30AaTIMK BbINONHAETCS
Ha o6Lei NOJNOKKE C MUKDOCXEMOW ans
¢dopMMpOBaHNA curHana. Takoit AaTumk
06bIYHO YCTaHaBNMBAETCA HENOCPEACTBEH-
HO B aneKTpoHHOM Broke ICAY-L} u coepu-
HAETCA € 33APOCCENbHOM 30HOM BNYCKHOMO
KONMEKTOpa C NOMOLYbI0 TOHKOTO BaKyyM-
HOro wwnaHra. Ho BO3MOXHBI 1 Apyrue Ba-
pyanThi yCTaHOBKM Aatunka MAP.
Oxonuanue credyem
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eXHUKA CBA3U

PEMOHT NPOPECCHOHA/IBHbBIX
PAZIMOCTAHLIMH «Alinco DJ-191TA1/TA2>»

J71oi nybnukauuen aBTop OTKPLI-
BaeT noabopKy mMarepuanos, NocBs-
WEeHHbIX pPeMOHTY npodeccMoHanb-
HbIX PaAvOCTAHUWUA WMNOPTHOrO
npoussopcTea AvanasoHos VHF u
UHF. Nopenutbca cBOMM MHOrONET-
HWUM ONLITOM ero Nobyanno oTCyTCT-
BUe cepbe3HbiX NybnuKkaumii Ha paH-
Hyto Temy. OCHOBY JypHanbHbIX Ma-
TepuanoB COCTaBAT ONMUCaHWUA cne-
UMpHUYECKMX HEMCNIPABHOCTEN U Me-
TOAbl UX YCTPaHeHMUs, a TaKKe pas-
NUYHble BO3MOXHOCTW annapartyphl,
He HalepwWe OTPAXEHUA B IKCNNY-
arayMoHHON [OKyMeHTauuu. 3ITu
nybnuKauum appecoBaHsl B nepeyto
ouepefb KBanUGULUUPOBAHHLIM CO-
TPYAHWKAM CEpPBUCHBIX LEHTPOB, a
TaKe [OCTAaTOYHO XOPOWO NOAro-
TOBNEHHLIM papuoniobutenam.
WmeHHO no3Tomy aeTop He 6yper
OCTaHaBNMBATLCA HA MOACHEHWU
wrarHo# paboTkl y3noB paguoCTaH-
ymui (panee no TEKCTYy — CTaHUUM).

CeropHs peub noipet 06 “Alinco
DJ-191TA1/TA2” puanasoHa VHF.
Ito, noxanyit, ogHa u3 Haubonee
NoNyNApHbIX U Maccosbix (nNo npu-
YMHE HU3KON CTOMMOCTH) CTaHLMWMA K
OfMH W3 NUAEPOB MO KONWUYeCTBY
HEUCNPaBHOCTEA  OTHOCUTENbHO
yucna npopaHHbIX 3k3emnnapos. Ee
NPUHLUNKANbHAA CXeMa npuBefeHa
Ha pUCYHKe.

I. XapakrepHuie HemcnpaBHOCTH
1. Npu naxamuu knonku POWER
CMAHYUA He BKN109aemca

1.1. MogKNO4YNTL UCTOYHUK MK-
TaHUA U U3MEPUTbL HanpsxeHne Ha
KoHpeHcatope (10 (nnara CPU
unit). Ecnu oHo otnnuaertcs ot Ha-
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NPAXEHWA UCTOYHUKA NUTaHUA 6o-
nee Yem Ha 1 B, 3HaumuT HemcnpaseH
npoccenb L2, KOTOpHIA cnefyeT 3a-
MEHUTb UNKU 3aMKHYTb HAKOPOTKO.

1.2. U3smepuTb HanpseHue Ha
BbiB. 13 coepuuutens CN3 (curHan
C3V). OHO pomKHO CcOCTaBNATb
3,5 B. Ecnu e ero 3HaueHue 6nus-
KO K HyNI0, 3HaYMT Cropen pe3ncrop
R168 HomuHanom 2,2 Om. Ero Heob-
XOIMMO 3aMeHWTb Pe3NCTOPOM TOrO
e HomuHana tunopasmepa 0805
UAN NPOBONOYHOW NEPEMbIYKOM.

1.3. MlpoBepuTb HanMune curHa-
na RESET (Ha BbiB. 35 CPU Hanpse-
HWe fomKHO 6biTb paBHbIM 3,5 B).
Ecnu oHo oTnuuaercs OT yKasaHHO
BENMYMHbI, — HeucrnpaBHa MUKpPO-
cxema IC2 Tuna RH5VL25AA.

1.4. WU3meputb HanpseHue Ha
BbiB. 41 CPU. Mpun HaxaTuu KHOMKKU
POWER oHO AONMHO M3MEHUTLCA C
3,5 B po Hyns. Ecnu 3toro He npouc-
XOAMT, TO Hao NPOBEPUTL UCMpPaB-
HOCTb CaMOi KHOMKW W Me4arHoro
NPOBOAHMKA OT Hee Ao BbiB. 41 CPU
U BOCCTAHOBUTb MX.

2. C6oli 8 Hacmpodlkax
pez2ynupoBoyHsIx napamempos
Cnepyer OTMETUTb, YTO AAHHAsA
craHuus obnapaeT AOBONLHO pep-
KOi1, HO None3Hoit 1 yao6HON yHK-
unein — BO3MOMHOCTbIO HacTpau-
BaTb OCHOBHblE napameTpsl (Hanpu-
Mep, YyBCTBUTENbHOCTb) Henocpef-
CTBEHHO C KnaBuatypbl. flommmo
yno6crea 1 oneparMBHOCTH 3TO M03-
BONSET, NPU HEOOXOAUMOCTH, 3Ha-
YMTENbHO YNYHWHTL M3buparens-
HOCTb NPUEMHOTO TPAKTa, YEM, K CO-
XaneHulo, Mano Kro nonb3yerca. A

M.Moboyun

Belb B YCNOBUAX “3acopeHHOro”
3¢u1pa 3TO O4eHb AKTYanbHO.

MeTtoauka Takoi HaCTPOMKKU no-
Apo6HO onucaHa B MHCTPYKUMK NO
cepeucHomy obcnyxusanmnio. He
MMeIoLlMe UHCTPYKLMM MOTYT O3Ha-
KOMUTbCA € HeW B WHTepHeTe Ha
caiite KybaHckux papuontobutenei
no appecy:
http://www.krasnodar.online.ru/hamradio.

Ml e nepeyncnum NUWb OCHOB-
Hble perynupyembie Takum obpasom
napameTpbl. 3T0 — ypoBeHb fieBKa-
LMK YACTOTHI NepepaT4ynKa, YyBCTBU-
TeNbHOCTb NPUEMHMKA B TPEX TOYKAX
(Ha Kpasx puanasoHa u B ero cepe-
JMHE), @ TaKKEe MaKCUManbHas u no-
HUMEHHasA BbIXOQHAA MOLHOCTb.

Mpu c6osx B paboTe cTaHyMK ITH
HaCTPOMKM 4aCcTo CaMoOnNpoKU3BOMbHO
M3MEHAIOTCA, U HAYMHATb PEMOHT
Heo6X0AMMO C UX KOHTPONSA, NpU He-
06X0IMMOCTM BOCCTAaHABAWUBAA WX
npexHue 3Ha4eHus.

3. Heucnpugrocmu
“nnasawuie2o” muna

370 OfHM U3 CaMblX HEMPUATHBLIX
nedeKToB, BAUAIOWMX HA (YHKUWO-
HUPOBaHUE CTAHLUMUMW, NpU4eM Mpo-
ABAATLCA OHW MOTYT CambiM MPUYYA-
nuebim obpasom. K coxanenuio, B
CTaHUMM pAHHOW MOfienu 3TO Ha-
6n100aeTcA AOBONBHO HACTO.

3.1. NepBas npuyUHa — HeHa-
QeXHOe KpenneHWe BHYTPEHHEro
coefuHuTenbHoro wneitda. feno B
TOM, YTO NPM YCTAHOBKE B CTAHLMIO
mopyneit EJ-27D wnu EJ-28U ee
BCKPLIBAIOT, 4acTO HapapbiBas npw
sToMm wneid. Hapywenune uenocr-
HOCTU NasHbLIX COeOUHEHUW B MeC-
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Tax Kpenjieuus wnerda K nnaram
TpyAHO 06HapYMUTL BM3yaiibHO MK
Jame NpuM Npo3BaHWBaHWUMW, NO-
CKONbKY OOpbLIB KOHTaKTa MOMeT
NPOSIBUTLCA NUWL NPU  NOAHOW
cbopke cranyuu. B xope pemonTa
HeobxoguMo TwatesibHO NPONasThb
BCE 3TN COeNHEHUR.

3.2. B 310T e pasfen MOXHO
oTHeCTH 1 3p¢ekT BpeMeHHOTo Npo-
najaHus 3ByKa B MHAMUYECKON ro-
noske. MNpuuns Moxer ObiTb He-
CKONIbKO:

2 npu cbopKe cTaHyuu NpoBoA-
HWUKU OT JUHAMUYECKON FOJIOBKU He-
peako yknagbigaloT HebpexHo, M
OHM NON3AAKT Nof, OCTpLie MeTan-
AiMYecKue Kpomkm ee kopnyca. Mpu
peMoHTe cnepyer ybeauThCA B CO-
XpaHHocTM 060MX NPOBOAHUKOB W
YNOMUTb UX aKKypaTHo, 6e3 obpaso-
BaHMA BEICTYNAIOWWX NETESb;

J HapylleHWe KOHTaKTa B pasbe-
me “SP” ons nopKNoYeHUs BHEILHEN
rapuutypbl. O6biYHO 3TO Rpomcxo-
OUT M3-3a OTCYTCTBMA Ha HeM 3a-
TYLWKKY, NOCTaB/IiEMON B KOMNIEKTE
crasuun. B pesynbrare KOHTaKThi
BHYTPM pasbeMa NOCTENEHHO OKMUC-
nforcs. Ona ycTpawenus [aHHOro
aedeKTa OCTaTOMHO 3aYMCTUTDL 3TH
KOHTaKThi;

11 B CTaHLUMUAX C CEPUNHBIMM HO-
mepamu go 1000 sctpevalotcs fe-
dekTbl HATI-nugykTueHocTeit L901 un
L902 na nnare SP-JACK unit. WUx pa-
6oTocnocobHOCTb BOCCTaHaBNRMBa-
eTcA nocne nponaiku, HO WMHOMAA
Tpebyercs 3ameHa Ha MCnpaBHbie.

4. Husxas qyscmsumenbHocms
npuemMHUKa

WU3mepuTb Nagexmne HanpsMeHus
wa pesucrope R123. Ecim oxo 6su3-
KO K Hyito (HOMMHa/ILHO — OKO0JI0
1,5 B), 3HaumnT HeucnpaseH TpaH3uc-
Top Q107 Tvna 2SC5065. NiobonbiT-
HO, YTO Er0 P-N Nepexofibli OCTaAKTCA
yensi (MX MOXHO NPO3BOHMTL), HO
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Ko3dduyment  ytunenus  YBY
yMeHblaeTcs. Takme nofAmeyeHo,
yTO 3TOT NpOLecC 3a4acTylo nporte-
kaer noctenewno. Ecnu Q107 wc-
npaseH, crhepyeT ybeanTbcs B Leno-
ctHocTu p-i-n guogos D101, D102 u
3awuTHO# auogHoi cbopkm D113.
Dnsi 3aToTO ee cpepHUil BLIBOJ, Npu-
netcs obs3arenbHo ornasTe. Hait-
JEHHbI HeucnpasHblii  3neMeHT
NOLNEMUT 3aMeEHE.

Ewe ofnHa BO3MOMHAs npuyuMHa
paccmotpena B . 7.1.

5. Omcymcmsue 851X00HO
MouHOCMU npu nepedaye

Cxema TPl cTaHuMm pocTaroyHo
xopouo oTpaboTaHa, U cambiil HeHa-
JEWHLIA 3N1eMEeHT 30eCb — BLIXO[-
nas cbopka IC101. Cavana cnegyet
ybeauTtbes, Yto Ha Bbie. 2 1 3 IC101
noctynaer pabouee Hanpsmenue,
nocjie Yero CNEeKTpoaHannu3aropom
(A1 BLICOKOYACTOTHBIM OCLUNO-
rpacom Yepe3 Masiyio BXOAHYIO eM-
KOCTb) OUEHUTb Pa3HULY B YPOBHAX
wa sbig. 1 (Bxoa NPO) v BeiB. 4 (Bbi-
xop, NPI). Npu HeucnpagwHoit cbop-
Ke YpoBEHb Ha BbIXOAe He3Ha4YU-
TeNbHO OT/IMYaeTcs oT BxogHoro. Ec-
nn we paborocnocobroctb IC101 He
BLI3bIBAET COMHEHWN, cieflyeT npo-
3BOHMTb KOMMYTUpYIOLYME p-i-N au-
ogbl D101 n D102, 3amMeHuB Heuc-
npaBHbil.

6. Hem npuema npu nonHocmsio
ucnpasHoM npueMHoOM mpaxme
Nopobroe onucanue Heucnpas-
HOCTM MOXET BLI3BaTb VAMWBJIEHME,
O[HAKO Ha NpaKTUKe 3ToT fedekT
poBosibHO TUNKMyen ans DJ-191/491.
BuewHue npussaku: nepefaqa ectb,
3axsar cucremnl PATY Bo BCEX pe-
wumax Habntopaercs, T.e. CMHTe3a-
Top TaKKe ucnpase. B atom cnyvae
cnefyet 06paruTh BHUMaHUe Ha U30-
6pamenue Ha pucnnee. flpu oTKpbI-
BaHWK WYMONOAABUTENA 3aXMUraloT-

cs BCe wWecTb 3Be3govek (nokasa-
TeNib YPOBHA Nepegaun) u/unmn xe-
NpepLIBHO TOPUT KpanHAs Npasas n3
uux. OTcloga BbiBof, — HeucnpasHa
mukpocxema EEPROM tuna 24116, 8
pesynbiare Yero Npoueccop BbiaeT
HEBEPHbIN KO Ha CUHTE3aTOP U NpU-
eMHMK NPUHMMAET HE Ha TOW YacTo-
T€, KOTOpas BLICBEYUBAETCH Ha ANC-
nnee. [LOOUTLCA NPaBUALHOTO (hyHK-
LMOHUPOBAHUA MOXHO ABYMA CMo-
cobamu:

J 3aMEHUTb HEeUCNPABHYIO MUK-
poCXeMy Ha aHaNoOTUYHYIO YUCTYIO
(8o Bceit obnactu namsTn Kop FF);

2 nepenporpaMmMupoBarb Heuc-
npasHylo MUKpocxeMmy (Takme BO
sceit obnactu namstu kop FF), Ho
aenarb 310 HeobxoAMMO nuWbL B
KpaWHem cnyyae, TaK Kak Hajex-
HocTb Takux EEPROM yxe nesesin-
Ka, a y OTAENbHbIX 3K3EMNNAPOB
6biBaeT paspyweHa BHYTPEHHAS
CTPyKTypa M NporpamMuposatb Mx
ye HEBO3MOXHO.

7. Heucnpasnocmu, o6ycnosnen-
HbIe Hepa3yMHbiMU delicmsuamu
nonb3osamenell

7.1. 3akpenneHue KAUACH CTaH-
UMM BMHTaMKU Oonbluedl AAUHBL, HeM
YKa3aHo B loKyMeHTauum (M Ha Kop-
nyce craHymu!):

Q0 OfiuH M3 3TUX OOATOB MexaH-
yecku paspyuaet Tpansucrop Q114
tuna 2SA1213Y, B pesynbrare vero
Ha YHY we noctynaer nutasue, W,
COOTBETCTBEHHO, B AWHAMWUYECKOM
ronoske HeT 3ByKa. lospexpenHbiii
3NeMEHT Nerko 06HapyXuTb Npu oc-
MoTpe nnathi. ECTecTBeHHO, €10 He-
06x0aUM0 3aMEHUTL UCNPABHLIM TO-
T0 XXe TMRa WK aHanorom;

O sTopoi 6onT 0bbMHO pa3spy-
WaeT nevyarHbiil NPOBOAHUK B Lenu
sapukanos YBY, yto pacctpausaer
BxoaHbie KOHTypa. lpossaseTcs 310
KaK yMeHbLieHWe YyBCTBUTE/IbHOCTH
ctauymu. Kak n B nepeom ciyae,
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3TOT pedekT BUAEH NpU OCMOTpE, a
HapYLWeHHbIN NeYaTHbI¥ NPOBOAHUK
3aMeHAI0T NepeMbIYKoi.

7.2. OkucneHve nepexopHbIX OT-
BEPCTUiI, HAXO[AWMXCA NOA KnaBua-
TYPO#, OT NPOHUKLWEN BHYTpb CTaH-
LMW BJIATU MM arpecCHBHBIX XUA-
KOCTe#l #3-33 HeXenaHua oTfeNb-
HbIX MOMb30BaTENEN NPUMEHATH 3a-
WHTHBIE YeXibl.

Dedekt Buipawaerca B oTKase
OLHOW MNK rpynnsl KHOMOK KNnasua-
Typbl. PeMOHT 3aknoyaetcsa B npo-
Mbieke cnuptom matel CPU unit c
obenx CTOpOH M BOCCTAHOBEHWUM
NOBPEXIEHHLIX NEPEXoaHbIX OTBep-
ctuir. [NoBpexpeHye 3HaYMTENbHLIX
ee yyactkos (nop rubkoi nnacTuko-
BOW HAKJIA[KON — UHTEHCUBHbIN Be-
NbIi UK 3eneHblit HaneT) yMeHbLa-
€T CONpOTUBNEHUE MEX[Y COCefHU-
MU MEeYaTHLIMM NPOBOAHMKAMM, 4TO
npusogut K c6osm B pabore CPU.
Nocne ypanenus cnos okucna pabo-
TOCNOCOGHOCTb BOCCTAHAB/IMBAETCH.

8. Omxa3 odHoli u3 20puU3OHMANb-
HbIX 2pynn KHONOK KNasuamypsl

HecmoTps Ha TO, 4TO 3TO HanoOMu-
HaeT CUTyaLuio, ONUCaHHyo B N.7.2,
npuuuHa 3peck uHas. 0Tkas npowmc-
XOAUT TONbKO MpYU WHCTANNMPOBAH-
Hom mopyne EJ-27D. CHavana Hapo
ybeauTbca, YTO NOBpPEXAEHUN NNATHI
CPU unit HeT # KHONKM KNasumaTypol
He M3HOCWMJIUCb. 3aTeM TecTepoM
“npo3BaHunBaloT” Lenu ot BbIB. 47-50
CPU po cootBercTBylOWUMX rpynn
KHOMNOK (Yepe3 pe3uncTuBHyIo MaTpy-
uyy R12 — 4,7 kOm). Ecnu yenu He
HapyLeHbl, 3HAYUT BbiWeN U3 CTpoA
onuH 13 Buixonos CPU.

Y6epuTbCA B 3TOM MOXHO, M3Me-
pUB  COMpOTMBAEHWE  MeXny
BbIB. 47-50 CPU # Kopnycom. Y He-
MCNpaBHOro BbIXoja OHO byper 3a-
MeTHO OT/IMYaTbCA (TMNOBOE 3Haye-
HWE — COTHWM OM, @ Y MCNpPaBHBIX
mHoro 6onbwe 1 MOm). MNpaspa, u3-
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BECTHb CJlyyau, KOffla 3TO0 COmpo-
Tueneuue 6uino okono 5 kOm, npu
3TOM Knaeuatypa pabotana “yepes
pa3”. Bo Bcex 3Tux cnyyasx Tpeby-
eTCA 3aMeHa npoleccopa.

MNpakTKa noKasbiBaet, YTo Npo-
Lieccopbl npodeccUoHanbHbIX pa-
[IMOCTaHLMIA BLIXOAAT U3 CTpOA [0-
BOJIbHO pefKO, OfHAKO B JAHHOM
Cnyyae, No-BUAMMOMY, Mbl MMeeM
neno ¢ owwubkoi npu paspabotke
ctavyuu. [posegeHHbli aHanus
NoO3BONMN ClleNaTb BLIBOA, YTO ONU-
CaHHbIN pedeKT BO3HWKAeT, ecnu
O[IHOBPEMEHHO HAXaTb U HEKOTOpOe
BpEMA YAEPIKMBATD HECKOMBKO KHO-
noK. Tunu4yHas cutyauuma — 3anapa-
eT kHonka LAMP unu UP, a ¢ knasu-
atypoit npopomkatwT pabotarb. Ta-
KME peXuMbl, 04eBUAHO, He Obinu
npeaycMoTpeHbl paspaboTumkamu.

PaccmoTpeHHble HeMCnpaBHOCTY
coCTaBnAwT Haubonbwyilo YacTb
NPUYMH NOCTYNNEHWUR annapaTyphbl B
peMOHT. ipyre KOMNOHEHTHl BbIXO-
AAT M3 CTPOA HECOM3MEpPUMO pexe,
M MX NOMCK OOLIMHO He BbI3bIBAET
3aTpyAHEH Ui, NOCKONbKY CXeMOTex-
HUYEeCKue pelleHmnn TPaKToB npuema
¥ nepefaun He MMerT ocobeHHoc-
Teil. EAMHCTBEHHOE, YTO MOXET Bbi-
3BaTb 3aTpyAHEHUE — 3TO MOUCK He-
MCNpaBHOCTEN B CUHTE3aTope 4Yac-
TOT, KOrfa oTCYTCTBYET 3aXBar B NeT-
ne QAINY. 3pecb yalle BCero BbIXO-
OAT u3 crpoa X101 — onopHbii
kBapy Ha 21,25 My (u13-3a MmexaHu-
YeCKux BO3LENCTBUIA HA CTAHLMIO) U
sapukanbl D301, D304, ycraHosneH-
Hble B cxeme TYH.

II. HepoKyMeHTHpPOBaHHbBIE
BO3MOXHOCTH
1. Paszbuenue yacmommsix
Kawanos Ha 08a 6axKa

Jlopa6oTka 3aknyaeTcs B OTCO-
eaMHeHuy BepxHero (no cxeme)
BbiBofa pe3uctopa R1011 (gocra-
TOYHO nepepe3atb MeyaTHbi Npo-

BOAHUK PAAOM C HUM) M YCTAHOBKe
nepembiuku Mexgy ero ocsoboaus-
WUMCA BLIBOLOM M neBbiM (Mo cxe-
me) BbiBofoM pe3uctopa R1031. B
pe3ynerate obpasyloTcA fABa He3a-
BUCHMMBIX YACTOTHBIX 6aHKa — ¢ 0-ro
no 15-i # ¢ 16-ro no 39-i KaHanol.

MNepekntoyaloT 6aHKy, BKNKOYasA
CTaHuuIo € Hawatoh kHonkon UP.
WHpukaumeir paboTbl Bo BTOpOM
6aHKe CNyXUT NOCTOAHHO ropAwas
feuuManbHas Toyka Ha paucnnee.
OpnHako HeobXxoAMMO NOMHUTL, YTO B
3TOM Cnyyae npu pabote ¢ ycTaHoB-
neHHoiM Mopynem EJ-27D uzmenut-
cA noruka pabotbl NO KOMaHge 5.
Tenepb cTaHuus 6yneT nepexoauTs B
pexum “Conventional” Tonbko gnsa
KaHanos Tekyiero 6aHka.

2. Nepesanuce codepxumoz20 ave-
ex namamu cmanyuu (“KnoHupo-
sanue”) no 3¢pupy 6e3 ucnons3o-
B8aHUA “KNnoHUpyOWe20” Kabens

I7a uHTepecHas yHKUMA NO3BO-
NAeT nepenuncaTtb BCe YacToThl Befy-
wein craHumm (master) B ogHy mnu
HecKkonbko Bepombix (slave). Cnepy-
eT OTMEeTUTb, YTO NOJAEpPHKa TaKoM
byHKUMM [0BONBLHO pepka cpeau
aHANoOrUyHbIX Mofienen apyrux npo-
u3BoAMTeNell, a ee Ucnosb3oBaHue
No3BOJIAET 3aNporpaMMmpoBaTh Ofi-
HOBpeMeHHO 6oNbloe YUCNO CTaH-
Lui 6e3 npuMeHeHUA fONONHUTENb-
HbIX annapaTHLIX CPeacTB.

MNocnepoBarenbHOCTL AeNCTBUIA
onepatopa ANA aKTUBW3aLWUM 3TOW
dyHKUMM:

U Ha BKJIIOYEHHbIX CTAaHLMAX Ha-
*atb kHonky MONI u, ynepxusas ee,
Tpukabl Haxatb knasuwy PTT (Ha

pucnnee  3aroputca  Hapnuchb
CLONE);

4 Haxatb KHonky LAMP (Ha guc-
nnee — AIR);

0O Ha BenoMoin (BeAoMbIX) CTaH-
Liumn HawaTtb kHonky MONI (Ha puc-
nnee — READY);
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() Ha BefyLell CTaHUUW HaXaTb
knasuwy PTT (Ha pucnnee —
PUSH);

J [1A CcTapTa npouecca nepesa-
nucy Haxarb knasumwy PTT Bepywen
CTaHuuu.

B npouecce “knoHupoBaHua” Ha
aucnnee Befyweid craHuum 6yner
ropetb Hagnuco SEND, a Ha Bepomoii
(eepombix) — Haanuch GET. B KoH-
ue nepefauu Ha Begomon (Bepo-
MbiX) CTaHLUMMW Ha 2 C NOABUTCA Haj-
nuck END.

Mpedynpexoderue: 3ma ¢yHK-
yus HedocmynHa npu ycmaHoBfeH-
Hom modyne EJ-27D!

Tenepb HECKONLKO CAOB O CTaH-
umsx DJ-191T/E. 31v mopenwm ¢ ce-
puitHEIMU HOMepamu A0 600 He Mo-

eXHUMKAa CBA3MU

ryT pabotarb B TPAHKOBOM peXuMe.
®upma-u3rotoButenp  AonycKaer
3TOT PEXUM IULLb Y CTaHLUMi ¢ 601b-
WUMK CEPUNHBIMM HOMEpaMK, HO
ONbIT NOKa3biBAET, 4TO YCTAHOBNEH-
Hblii B HMX npoueccop XA0402 B
TpaHke pabotaer HecTabubHO 1 ya-
CTO BLIXOAMUT U3 cTpos. Bugmmo, no-
stomy B mogensx TA1/TA2 npume-
HeH Apyroi npoueccop — XA0413.

B 3aknioueHve OTMETUM, uTO
craHuus DJ-191, kak v opyrve mope-
av ¢upmel ALINCO, upe3sbluaiiHo
“noparnnea” Ha BBeJleHME [ONOIHU-
TE/bHbIX, HEMPEAYCMOTPEHHbIX Npo-
ussoautenem ¢yHruumii. K npumepy,
¢dhupma “InekTpoHuKa-fu3aiiH-cep-
BUC” popabartbiBaeT Takue CTaHUuM
NS UCNONb30BaHUA MX B CUCTEMAX C

pas/MuHLIMU TPAHKOBbIMU Napamer-
pamu, 1 npuMepoB NoAoOHbIX Aopa-
60TOK [JOBOJILHO MHOTO.

NonesHbie ccbinKu:

http://www.mods.dk — cait
COAEPHKUT MHGOPMALUIO HA AHINNIA-
CKOM fi3bIKE Mo “packpbiTUiO Anana-
30Ha"” Ans 6OMBIWIOro uncna paguo-
CTaHumi;

http://www.krasnodar.online.ru/
hamradio — oguH U3 Haubonee non-
HbIX PYCCKOA3bIYHbIX CAITOB MO CBA3-
HOW TeMatuKe, B TOM 4YKUCAEe NO Npo-
(heccoHanbHLIM PafMOCTAHLUAM;

http://www.eldiz.ru — cair
hupMbl “INEKTPOHUKA-An3aiiH-cep-
Buc”, rae pabotaeT aBTOp [AHHOM
ny6nvkaumm.
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O COTOBOH CBHA3HU

B POCCHH

1. CTAHJAPTbI COTOBOW CBA3M
CncTembl COTOBOIM CBA3MW, COYETasn
B cebe WUPOKME BO3MOXHOCTH
06biuHOI TenedoHHOI CBA3U U pa-
[MOCBSA3M, CTANU XU3HEHHO HEObXO-
MO OCHOBOW ANA pa3BuTUA 1eNo-
BOW aKTUBHOCTU MI0fl€iA, COBEpLLEH-
CTBOBaHUs CUCTEMBI YNPABAEHUA 10-
CyAapcTBOM U NPOCTO YENOBEYECKO-
ro obueHvs. Takve cuctembl npep-
craBnsioT coboii COBOKYNHOCTb pas-
MEUEHHBIX Ha MEeCTHOCTW 6a3oBbix
CTaHLMi, CBA3aHHBIX MeXay coboi u
¢ ceTamu TeneoHHOI cBA3M obLyero
WY BEJOMCTBEHHOTO MOJb30BaHUA
U ynpaBnsieMbiX NOCPEACTBOM cre-

52

UManbHbIX CETEBbIX MPOTOKONOB.
Mpw BegeHuM neperopopos aboHeH-
TOM 1 €r0 NepeMelLeHum B Npepenax
30HbI 06CNyMMBaHUsA Noao6HOM cuc-
TEMbl MEepeKNIoYEHNEe OKOHEYHOTO
aBoHEHTCKOro ycTpoiicTea (COTOBOWA
Tpy6KM) € opHoli 6a3oBOi cTaHumMK
Ha 1pyryto NpOMCXOAUT aBToMaTnye-
CKu, uTo U obecneunBaer becnepe-
60iHOCTb CBA3MN.

Kak v3BecTHO, nuenuHbie COTbl
umelnT GopMy NAOTHO COEAUHEH-
HbIX MeXAy co60i npaBUAbHBIX
WwecTuyronbHMKoB. ba3oBbie cTaH-
LUUU COTOBOW CBA3M pa3MmeLatoTcs
Ha MECTHOCTW NPUMEPHO B TaKOW

J1. CadyeHkos

Xe KoHdurypauum, pacnonarasch
B BepliMHaX YIOB TaKux LiecTh-
yronbHUKoB. AGOHEHT, pacnono-
EHHbIN “B MAOCKOCTU Takux cot”,
MOXET CBA3ATbLCA C OHON U3 CTaH-
UuiA, a Npy ero nepemeLyeHny nNpo-
MCXOOMUT aBTOMaTUYECKOE nepe-
KAloueHne Ha OGauxalwyl craH-
umio. HeobxoaumocTb nepekntoue-
Hua obycnoeneHa 0cOGEHHOCTAMM
opraHu3auumn Takoi CBA3M — npH
CHUXEHUW YPOBHA MpPUHUMAEMOrO
CUrHana, a TakXe NoNHOM 3arpy3Kke
6a30BOM CTaHUMM OHa nepeajpe-
cyeT BLI30B cocefiHel bnumaiiwen
CTaHuuu.
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OpHaKko KayecTBO CBA3W, 30HbI
obcnyxuBaHun aboOHEHTOB U KOMK-
4eCTBO JONOAHWUTENLHO NpPefocTaB-
NAEMBIX YCIYT 3aBUCAT OT NPUMEHA-
€MOr0 CTaHAapTa CBA3M, a Takke
(bUHAHCOBBIX BO3MOXHOCTE onepa-
TOpoB coToBoi cBa3u. CraHpaprol
COTOBOW CBA3WU MOMHO pasfienuTb
Ha nBe GonblwKe rpynnbl — aHano-
rosble 1 uugdposbie. lpu aHanoro-
BOi 06paboTKe peveBbIX CUrHasNOB
OHM NepefalTcs, Kak U B OBbIYHbIX
PafUOCTaHUMAX, C O4EeHb HU3KOIA 3a-
WULEHHOCTBID NEPEFOBOPOB — WX
MOMHO NpOCAYLWNUBATL NPU TIOMOLUM
06bIYHOTO CKAHUPYIOLETrO NPUEMHU-
Ka. lMpu uudpoeoit e o0bpaboTke
peyeBble CUrHasbl CHavana npeob-
pasyioT B UUGDPOBYIO UMNYALCHYIO
nocnefoBaTeNbHOCTb, NOCAE 4Yero
nepepaioT. Ha npuemHoi cTopoHe
npoucxoauT ero npeobpaszoeaHue B
obpartHo# nocnepoBarenbHOCTU. 3a-
WMLEHHOCTb OT NMPOCAYILUBAHUA Ta-
KWUX CUFHANIOB — O4YeHb BLICOKas. B
COBPEMEHHOM BLITOBOW TEXHUKE UM-
thpoean obpaboTka UMeeT MHOXKeCT-
BO NpeuMyLIeCTB Tepefs aHanoro-
BOW. B yacTHoCTH, 3TO AOCTUMEHUE
Gonee BLICOKMUX MapaMmeTpoB anna-
paTypul, ynpolleHue ynpasaeHus
MpOLLECCOM CBA3U U peIEeHUn 3afa-
Yu nepepayun AaHHbIX, a TaKKe obec-
nevyeHue aboHeHTa AOMONHUTEND-
HbIM CEPBUCOM.

B Poccun npuHATBE U AKTMBHO
MCNONL3YIOTCA CAeaylolue CTaH-
DapThl COTOBOW CBA3U:

® NMT-450;

e APMS/DAMPS;

e GSM-900/1800;

e (DMA;

e DECT.

Yrobbl npaeunbHO BbIGpaTh CO-
TOBLIN TenedoH, CleflyeT OPUEHTU-
poBarbca B 0COBEHHOCTAX CTaHaap-
TOB COTOBOI CBA3M.
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2. AMANA30HbI YACTOT COTOBOM
CBA3U

MNepen TeMm, Kak paccmarpuearhb
CTaHAApThl, Mbl HaMEpPEHHO aKLEH-
TUPYEM BHUMaHUE YuTaTeNel UMeH-
HO Ha [Mana3oHax 4acroT, NOCKOSb-
Ky N060oi nonb3oBatenb [OSKEH
NpaBUALHO OLEHMBATb BO3MOMHOC-
TH CBO€# annapartypbl Mo JasbHOCTU
CBA3K, B OCHOBE KOTOPbLIX NIEXaT U3-
BECTHLIE (pU3UYECKME NMPUHLUNLI.

Ins coTOBOI CBA3KU UCNONL3YIOT
TPU rpynnbl yacToT: 450, 800/900 u
1800 Mlu. Yem Bbiwie vacrorta, TeM
CBOIICTBa paMoBONH Bnxe K oco-
GEeHHOCTAM pacnpocTpaHeHun 3neK-
TPOMarHUTHbIX PagUOBONH BUAUMO-
ro cnexktpa uanyvyeHui. lNpouwe ro-
BOPS#, C NOBLILEHUEM YACTOTHI fanb-
HOCTb CBA3M YMEHLIIAETCA U Omnpe-
nenserca “ycnoBuUAMM MpAMOW BU-
oumoctu”. Tpu 3TOM NpoHUKaloLWas
CNocoBHOCTb PacnpoCTpaHEHUA pa-
OVOBOJIH B 3[1aHUAX C YBEJIMYEHUEM
4acToThl BO3pactaer. Hanpumep,
[NA 4acTOTHOroO Auana3soHa 900 Mly
OHa CYLIEeCTBEHHO BLIWE, YeM [f
450 Mlu.

OpHako pguana3zoH 450 Mry Ha
OTKPLITO MecTHOCTU obnagaer
NYYWUMU YCNOBUAMU pacnpocTpa-
HEHWA PaguoBONH — cBA3b abo-
HeHTa ¢ 6a30BOW CTaHuuei BO3-
MOXHa Ha PAacCTOAHUU A0 HECKONb-
KUX AECATKOB KunomeTpoB. Kpome
TOrO, AANILHOCTL CBA3U MOXHO yBe-
JINYUTb, NPUMEHUB HanpasfieHHblE
aHTeHHbl 1 ycunutenu. OpgHako B
3TOM [Mana3oHe Bbllle YPOBEHb
MHAYCTPUANbHBEIX TioMex. Wicnonb-
3yeTcs OH B cTaHpapte NMT-450.

‘Tam “pasmepbl cot” Gonblwe, HO

aboOHEHTCKan €eMKOCTb — HUNKeE.
CroumocTb pasgepThiBaHUA CeTel
COTOBON CBA3M B 3TOM AManaso-
He — caMaf HU3Kan, HO Co3faBaTtb
ux Haubonee onNTUManbHO B paio-
Hax €O cpefHei U HU3KOW NNOTHO-
CTbIO HaceneHus.

AHanus ocobeHHoCTeH UCnonb-
30BaHuA puanasoHos 800/900 wu
1800 Mlu npuBOAMT K BHIBOAY, YTO
npuU TMOCTPOEHUM CUCTEM COTOBOIM
CBA3M pasMepbl UX COT MOTyT CO-
cTagnsTb B Auamerpe ot 400M fo
50 km. B cBOWO o4epefb, 3T0 NO3BO-
NseT B WHUPOKUX NPeAenax perynu-
poBatb aGOHEHTCKYID €MKOCTb OT-
AenbHLIX yyacTkoB ceTu. OTmeTum,
4yTO B 3TUX AManasoHax pabotaioT
cetu craHgaptoB GSM, AMPS/
DAMPS, CDMA u DECT.

B HacToslee BpeMs CO3fAeTcs
CUCTEMA COTOBOW CBA3M Ha OCHOBE
TexHonorun Bluetooth pumanasona
yacroT 2400 MIy (B Hem pabotaioT
HeKoTopble ObITOBLIE MPUGOPE —
MUKPOBOJIHOBbIE neun u np.). Mpu
3TOM €€ 30Ha CBA3M COCTABUT OT He-
CKOMbKUX €AWUHULL A0 HECKOJbKUX
[ECATKOB MeTpoB. OTnuUyuTENbHOM
e 0COBEHHOCTBIO CUCTEM CBA3M HA
ocHoBe Bluetooth sBnserca ux yHu-
BEPCANILHOCTb — OHU MOTYT CBA3bI-
BaTb Mexfay coboit aboHeHTOB, He-
nawwux noodbLaTbca B KOMNbIOTEpP-
HBIX CETAX, @ TaKXe nepucepuitHbie
yCTpolicTBa ¢ KoMnbloTepamu. [pu-
yeM, BOWTH B CBA3b HE COCTABUT Tpy-
Aa B nioboit ctpaHe Mupa.

Bce 3t0 obecneunBaer cneum-
anbHbI npotokon nepepayun. lNpo-
CTOTa, AeweBM3Ha YCTPOWCTB, WUC-
nosnb3oBaHue He Tpebytowero cre-
LMANBHOTO NMLEH3UPOBaAHUA Anana-
30Ha 2400 MIly, no nporHo3am,
obecneunT WHUpPOKoE pacnpocTpaHe-
Hue Takux ceteil. Bepywue npous-
BOAUTENM MUPA YIKE BbITYCKAIOT Ha-
6opbl MUKpOCXeM (4YumceTl) Ans
HOBbIX YCTPOWCTB CBA3U. [losBuUnmnCh
Ha pbIHKE U KOHEYHble TPOAYKTHI,
npenHa3HayeHHble, NPeXAae BCero,
ona cea3un nepudepuiHbIX YCT-
POMCTB C KOMMNbIOTEPOM.

NoMUMO nNpaKTUYECKOW NoAb3bl
TOrO WAM MHOTO YacTOTHOrO AMana-
30H3, BaXXHO YYUTHIBATb U MEAULMH-
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CKyl0 CTOPOHY NONb30BaHUA COTO-
BbiMu TenedoHamu. Cpepn GuiTyio-
wux MHeHuit 06 ux Bpeae beccnop-
HLIM ABNAETCA TONBLKO 3anper ANf
nogen ¢ UMNNAHTUPOBAHHBIMK UM
KapamMocTumynatopamu. Yto kaca-
€TCA OCTaNbHbIX, MOXHO OTMETUT,
410 N060E INEKTPOMArHUTHOE U3NY-
yeHue Bpeaut 3poposbio. (teneHb
NPUYUHAEMOTO Bpefa 3aBUCUT OT
YPOBHs, AManasoHa ¥ xapakrtepa
(vMnynbcHOE WAK HenpepbiBHOE)
U3NYYEHUA.

Mepeoe onpepensercs BbiXOA-
HOW MOIHOCTbIO aBOHEHTCKOro yCT-
poiictea coToBoro TeseoHa u 6au-
30CTbI0 NONOXEHWUA aHTEHHBI K ro-
noee yenoseka. N3BeCTHO, YTO Hau-
6onee speaHO BO3LEWCTBYET Ha Op-
raHu3M YesioBeKa CBEpXBbICOKOYAC-
totHoe (CBY) usnyuenue. fpuuewm,
cTeneHb OTpULATENbHBIX NOCNeACT-
BWI1 BO3pacTaeT NPONOPLUOHANBHO
nosuilleHuio yactotsl. Kpome Toro,
KaKk npaBuio, aHTEHHa HaxXOUTCA Y
ronoBbl NONL30BATENA COTOBOM CBA-
3u. W xoTA MOWHOCTb Nepefalowero
yctpoirctea  Tpyb6ku  coctasnser
1...2 BT, OHO He Bcerga u3nyyaer €
TaKoi MOIYHOCTbIO. YpOBEHb MU3ny-
YEHUs ONPEAENAIT KOHKPETHBIE YC-
NOBUA CBA3M — yAaNeHHoCcTb 6a3o-
BOI CTAHLMK U KONUYECTBO NpenaT-
CTBUIA MeXpy Hel v TpyOKOiA, a Tak-
e matepuan npenstcreui. Ucxoas
u3 aroro, Tpybka u3anyyaer MUHU-
ManbHO HeoOXOoAKMYyI0 MOWHOCTb,
YpOBEHb KOTOpPOiA YCTaHaBNWBAETCH
aBTOMaruyecKku B 3aBUCUMOCTU OT
YCNOBUIA CBA3K.

A nockonbky B ropopax nnot-
HOCTb COT BEiCOKas (uTo obycnosne-
HO HeobxopMMOCTbIO ObecneyeHus
BbICOKOW €MKOCTH CUCTEMBI), NO3TO-
My PacCTOsiHUE MEXpy CcOTamu He-
GonbLIoe U CBA3b YCTOHYMUBA. 3a ro-
ponom “pasmep COT” BO3pacraer.
CneposatenbHo, Tpybka B ropoae
paboTaeT ¢ MEHbLIUMY MOLHOCTAMY
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¥ C NOBbILEHHBLIMK 33 rOpoAoM. Ec-
nv nonb3osarenb GecnokouTca O
CBOEM 3/10pOBbE, OH IOMKEH CNEf0-
BaTb HeCKOnAbKMM npasunam. Bo-
nepekix, Heobxoaumo “nomorarb”
TpybKe B CBA3M — NpY BEIEHUM Ne-
peroBopoB B NOMEWEHUAX pacnona-
raittech 6amxe K OKHam, npu pabore
Ha ynuue — BI6upaiiTe MecTa Hau-
meHblen 3acTpoiku. Bo-sropeix,
eCn¥ Nonb30BaTbCA COTOBLIM Tene-
(bOHOM 3a ropofOM, UMEET CMbICH
noaKniouuTh Tpy6Ky K aBTOMOGUNL-
HOW WAK BHelHeN aHTeHHe. Takue
Mepbl NO3BONAT YNY4lNTE KAYECTBO
CBA3K U CHWU3UTb BHIXOAHYIO MOLY-
HOCTb TpybKH.

3. 0COBEHHOCTH CTAHJAAPTOB
COTOBOM CBA3K

NMT-450, GSM-400

OCHOBHHIM a3HaNOroBbIM CTaH-
[lapTOM COTOBOW CBA3M, NPUHATHIM B
kauectse ¢enepansHoro, B Poccuu
asnsetrca cranpgapt NMT-450 —
Nordic Mobile Telephone — cesep-
HbIl cTaHaapT MobunbHoi TenedoH-
Hoi ceasu. OH 6bin paspabortaH u
npuHAT B cTpaHax CKaHauHaBuUM.
CraHpapt MCnonb3yeT NONOCy Yacror
453...468 MMy. War cetkn yacrot
(pa3Hoc no yacToTe MEXAY KaHana-
MK cBA3K) coctasnser 25 wly, yto
no3BonseT OpraHu3oBaTb B Bbife-
neHHom nonoce 180 KaHanos CBA3N.

Mockonbky B Hawewn CTpaHe pas-
BUTME CUCTEM COTOBOW CBA3M Hauk-
HanoCb UMEHHO Ha OCHOBE 3TOro
CcTaHpapta, oH obnapaer Hambonee
pa3BUTbIM POYMUHIOM, NPEAOCTaBAAR
BO3MOXHOCTb NOJb30BATLCA CBA3LIO
B pa3nnuHbIX yronkax Poccuu u HeKo-
Topeix cTpaHax CesepHo# Esponel.
Mewqay Tem 3TOT CTaHAApT aKTUBHO
BbITECHAETCA cTaHpaprom GSM. Tem
He MeHee, B HAacToALyee BpeMs Npef-
NPUHKMAIOT NONBbITKY €70 peaHnMu-
poBaTb, YMEHbIWB “WIar CETKU yac-

Tot” go 12,5 klu, 4T0 No3BONAET yBE-
JIMYKUTE YKCNO KaHanos o 359.

MpeanpuHKMAIOTCA MEPL U IR
nepeeoa aHanorosoro craHpapra
NMT-450 B uudposoit — NMT-450i,
a [N YBENUYEHUA €MKOCTH COT BHe-
apsiot craHgapt NMT-900, cnocob-
Huilt pabortarb B YacTOTHOM auana-
3oHe 900 MIu. Ho, Bce xe, 370 Bpe-
MEHHbie Mepul. [leno B TOM, YTO yXe
pa3spabotaH LudpoBO#A CTaHAApT
GSM-400. Ero ocobeHHOCTb — B
COBMECTUMOCTY C CyWecTByOWmrMM
craHpapramu GSM-900/1800.

CtaHaapT HeCcnpocTa NoNYYUn Ha-
umeHosaHue GSM-400, a He 450. Ero
NONOCY HACTOT MOXHO pa3fieNuTb Ha
[Ba NOAAMaNa3oHa: OCHOBHOW —
GSM-450 (450,4...457,6 MIy/
460,4...467,6 ML) n pononHutene-
Hbl — GSM-480 (478,8...486 MIL/
488,8...496 Mlu). Tenepb papuyc
30Hbl OxBara 6a30BOI CTaHLUK MO-
et Bo3pactu go 120 km. [nasHoe
npeuMyLecTBo 3T0ro0 CTaHpapta —
cosmectumocts ¢ GSM-900/1800,
yro obecneynt onTHManbLHOE NOCT-
pOEHUE CUCTEMBbI COTOBOW CBA3M.
Takum 06pa3om, B paitoHax C BbICO-
KO# NNOTHOCTbIO Hacenenus byayt
npumeHaTs  cTanpaaptel  GSM-
900/1800, a ¢ Hu3kon — GSM-400.
Mpyu atom mMoxHO GymeT ucnonb3o-
BaTb TONbKO ofiHy TpyGky, obecne-
yusas paboty u cepsuc GSM Bo BCex
Tpex cTaHpaprax. OneiTHbie 06pas-
bl Takux TpybOK npoiayT ucnbita-
Hus 8 IV- m kBaprane 2000 r., a npo-
[axa ux HayHetca B I-m kBapTane
2001 .

AMPS/DAMPS

JlpyruM aHanorosbiM CTaHAapToOM
aensetcs AMPS — Advanced Mobile
Phone Service — ycOBEpLIEHCTBO-
BaHHan noJBWKHan TenedoHHas
cnywba. W xota ero cneuuanbHo
paspaboranu pns ctpaH CesepHoit
AMepuKW, OH 3aBoeBan nonynsp-
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HOCTb U B ApPYruUx yronkax mupa. B
HalWweW CTpaHe OH NOABUNCA B
1994 r. 1 B Hacroswee BpeMa WUC-
none3yerca B 55 pernoHax Poccum.
Wcnonbsyemasa nonoca yacrtor —
825...890 MIy. B omnunune ot NMT-
450, coTtoBas cBA3b B CTaHgapTe
AMPS obnapaer 6onee BLICOKOW eM-
KOCTbIO CeTell, MeHee nopBepmeHa
BO3/]€HCTBMIO UHOYCTPUANBHBIX U aT-
mocepHbix nomex. Ho, kak u NMT-
450, crangapt AMPS akTuBHO BbITEC-
HAETCA ero 6onee HOBLIM LUBPOBBLIM
BapuaHToM — cranpaprom DAMPS.

06a 3T cTaHgapTa noafaepKmea-
10T poyMuHr. lockonbky craHgapt
AMPS/DAMPS He sBnserca cepe-
panbHbIM, POYMUHT — He aBTOMaTH-
Yyecknit. o TexHUYECKUM BO3MOX-
Hoctam ctaHgapt DAMPS npubnuxa-
erca k GSM, a B nepcnektuee Gyper
obecneynBaTbCcs U €ro aBToMaruye-
CKUI1 POYMUHT.

GSM-900

B Hacrosuee Bpems craHpaprl
cotoBoit cea3m  GSM-900/GSM-
1800 — opfHKM M3 cambix nonynsp-
Hblx B Mupe. A66pesuarypa GSM
o6o3Hauyaer Global System for
Mobile communications — rno-
fanbHaa cucTteMa NOABUMIKHOM CBR-
31. 310 — UMppoBOMN CTaHAAPpT.
GSM-900 ucnonb3yer NONOCY 4acToT
890...915 MIy ot TpybKM Kk 6a30BOI
cTaHumu u 935...960 MIy or 6a3o-
BOW CTaHuun K Tpybke. GSM-1800
ucnonb3yer nonocy yacror
1710...1880 MIy. Cotbl crangapra
GSM unmeror wectuyronbHyto GopMmy,
6a3oBble CTaHLWUM UCNONB3YIOT Ha-
npaeneHHble aHTEHHH. Pasmep
“AyeeK COT” MOXET COCTaBAATb OT
400m no 50Km.

CoroBas cBasb craHpapta GSM
MaKCMManbHO 3aLMLLeHa OT NPoCny-
WWMBAHUSA, UMEET BLICOKYIO aOOHEHT-
CKYI0 €MKOCTb ceTH, obecneunsaer
aBTOMATUYECKMIA POYMUHT NO BCEMY
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mupy. [1pn 3TOM, €cnu aboHeHT ume-
eT ABYXAWanasoHHylo TpybKy, OH
MOXeET aBTOMATUYECKU NOLKNIOYATh-
€A Kak k cetam GSM-900, Tak u K ce-
TAM GSM-1800. CeTb cOTOBOM CBA3M
GSM B CLUA, B otnnune ot ppyrux
CTpaH, pabotaer B uanasoHe yac-
10T 1900 MIy. OgHaKO pOyMUHT BO3-
MOXeH 1 TaMm. EguHCcTBEHHOE Henpe-
MEHHOE YCNoBME — Heo6xoaMMo
UMeTb TpexAuanasoHHylo TpyoKy,
nossonsiowyto paborarb B CTaHAap-
Tax GSM-900/GSM-1800/GSM-1900.
Takue Tpybku npouseoput Gupma
MOTOROLA.

B Poccuum cranpapt cotosoii ces-
3n GSM-900/GSM-1800 sensaerca
tdepepanbHbiM. [ns 3awursl TpyboK
craHpapra GSM or HecaHKLUOHMPO-
BAaHHOTO MCNONb30BaHUA NPUMEHRA-
toT SIM-kapry. B ee namaTn xpaHur-
CA cneyuanbHas WH¢popMauua o
KOHKpeTHOM aboHenTe. Kapty Bbi-
AaloT aboHeHTY NpU NOAKIIOYEHUU
ero TenegoHra. MNpu Kampom BKAo-
YyeHMU annapara abBOHEHT AOMKEH
BBECTU CBOW HOMmep unu PIN-kop
(PIN  — Personal Identity
Number — nuunbIt npeHTUdUKaLK-
OHHbIW HOMep). Ecnu aroT Kop Bee-
A€H HenpaBUNbHC TPU pasa Noapsag,
SIM-kapra BpeMeHHO GNOKMpyeTCs.
[na ee pasbnokuMpoBku Tpebyercs
BBECTU yMe BOCbMU3HAuHBIN PUK-
kog (PUK — PIN Unblocking
Code — kop pa36nokuposanmsa PIN-
kopa). lMocne pecartoii HeypadHoM
NONBITKK BBECTH 3TOT KoA SIM-kapra
GNOKMpyeTCcA OKOHYATENbHO.

CDMA

OCHOBHbIE NPUHLMNBI CTaHAApTa
CDMA — Code Division Multiple
Access — MHOXeCTBEHHBIM OCTYN C
KOAOBbIM pasfeneHueM KaHanos —
6bINM paspaboTaHbl OBONLHO f1AB-
HO. OfHAKO NpPaKTUYECKYIO peanu-
3aUMI0 U WUPOKOE NpUMEHEHUE OH
HalWen TONbKO B NOCNEAHHUE rofbl.

CBA3b Ha OCHOBe 3TOrO CTaHgapTa

MMeeT MHOXeCTBO NpeuMyLLecTB:

® BBLICOKOE KayecTBO nepefauu pe-
4u, CpaBHUMOE C KAYeCTBOM ne-
pefayv no NpoBOAHLIM KaHanaM;

® HU3KME YPOBHU U3NydaeMoW

MOLYHOCTU COOCTBEHHBIX LYMOB.

Nepewiti taktop obecneunpaer

Haubonee He3HaYUTENbHOE BO3-

AeNCTBUE HA OPraHM3M YENoBeKa

U yBENUYMBAET NPOJONMUTEND-

HOCTb paboTbl 6e3 noasapaaku

AKKYMYNATOPa;
® BbLICOKAA EMKOCTb CETEN;
® OTCYTCTBME NOMEX, YTO 0COBEHHO

NpUBREKATENBHO NpU nepefaye

JaHHbIX;
® BO3MOXHOCTb OfHOBPEMEHHOIA

nepefauu ronoca u hakca no og-

HOMy KaHany.

OpguH M3 HepoOCTaTKOB CTaHpap-
Ta — CpbIB CBA3U NpPU ABUKEHUM B
aBTOoMOGUMNE Ha BLICOKOIH CKOPOCTH.
MNpaega, oteuecTBeHHoe MBI Ha-
MEPEHO YACTUYHO YCTPaHUTL 3TOT
HeAoCTaToK, JONONHMB NpaBuna fo-
POMHOIO ABMMEHUA 3anpeToM Ha
BefleHWe NeperoBopoB NO paguoTe-
negoHam 3a pynem.

Cranpapt CDMA ucnonb3yer no-
nocy yacroT 824...849/
869...894 MIy. B Poccum 3101 Ma-
nasoH 3aHAT aboHeHTCKoM Gecnpo-
BofHON cBa3blo — WLL (Wireless
Local Loop), npeaHa3HayeHHoIA pac-
WUPUTb BO3MOMHOCTU TOPOLCKUX
TenepOHHbIX CeTeld, Fe NpoKnagka
TeneOHHOre Kabens HeBO3MOXHA
MNM 3KOHOMMUYECKM Helenecoot-
pasHa. To, yTo 3TOT CTaHAAPT MOXHO
YCNEWHO NPUMEHATb AnA Mo6UNb-
HOI CBA3M, pa3peluTenbHbIMU Op-
raHu3ayMamMmu BO BHUMaHWE NoYeMy-
TO HEe NPUHATO.

Mexpay Tem oneparopbl ceteil
CDMA akTuBHO npofasanu U nopg-
Kito4anyu o6opyaoBaHue MOGUNBHOI
CBA3M 3TOrO CTaHpapra. Takum o6-
pasoM, BO3HUKNA KOH(NUKTHAA Cu-
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Tyaums, KOTOpas U CerofHa He pas-
pelweHa po koHua. MpoTusopeicT-
BUE pacnpocTpaHeHuo MobunbHOIA
cBA3u craHgapra CDMA scrpevator
He TONbKO 0Te4eCTBEHHbIE OneparTo-
pbl, HO U B ApYruX, B NEpBYl0 Ove-
penb, €BpONEWCKUX CTpaHax. 3IToT
ctanpapt npuusat B CLUA, Kanape #
finonuu. NpopBrKEHUIO e ero Ha
€BpONeiiCKOM pLIHKE NPensTCTBYIOT
onepaTopbt ceTeil COTOBOW CBA3M
Apyrux cravpaptoB (npexpe BCe-
ro — GSM). Tem He meHee, ocTaeTcs
HafleATbCs, uTo B Gnmnxaiiuee Bpems
BCe npobnembi BOKpYr CTaHpapra
CDMA 6ynyT paspeiueHbl B Nofb3y
ero norpebutenei.

DECT
DECT — Digital Enhanced
Cordless Communications — uud-
posas 6GecnpoBofHas CBA3b C pac-
WMPEHHBIMM BO3MOXHOCTAMU — fAB-
NAeTCA elle OAHMUM, 3aCNyXKWBal-
UMM BHUMaHUA, CTaHAAPTOM Uud-
poBOro paguogocTyna. 3ToT CTaH-
A3pT NO3BOMIAET 04YeHb IPPEKTUBHO
MCNoNb30BaTh BbIAENEHHYIO NOAOCY
yactor B pAauanasoxe 1800 My,
obecneyusan YCTOWYMBYIO U KauecT-
BEHHYIO CBA3b, 3aL{ULLEHHYIO OT He-
CaHKUMOHMPOBAHHOIO A0CTyna, a
TaK)e BO3MOXHOCTb nepeaayn gakx-
CHMMUNBHBIX COOOWEHUH.
Npeumywecmea  cmaxndapma
DECT:
® BLICOK@A CKOpOCTb nNepepayu
AaHHbIX;
® BO3MOXHOCTb CO3[aHWA Ha ero
OCHOBE CUCTEM CBA3M pa3fiuyHO-
O Ha3Ha4yeHus — “MHOroTpybou-
HbIX” LOMAWHUX N OUCHBIX CHUC-
TeM, MMKPOCOTOBLIX KOpNopaTus-
HbIX CUCTEM — O(UCHBIX U Y-
pexpeHueckux ATC ¢ paguopoc-
TYNOM, MUKPOCOTOBBIX CUCTEM 06-
L{ero nosib30BaHUs, CUCTEM (UK-
CMPOBaHHOIO pagnopocTyna;
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® BO3MOXHOCTb OJHOBPEMEHHOM
paboTel Heckonbkux 6a13Ko pac-
nonoxenusix DECT-cuctem 6Ges
B3aUMHbIX NOMEX;

® COBMECTUMOCTb C 060pyROBaHM-
eM pa3fiuyHbIX Npon3BoauTenei;

e obecneyenune nepexopa Tpybku
“n3 cotbl B coTy” 6€3 pa3pbiBa Co-
eaAuHeHUs;

® BO3MOMHOCTb MCNOAb30BAHUA
0AHOW TPYOKM B pasHbix CeTax
(Hanpumep, 4acTHeix u obuiero
nosb30BaHua);

@ HU3KUIA YPOBEHb U3NYYEHUA.
TexHonorua DECT otHocutca K

nepcnekTuBHbiM. He cnyvaitHo dup-

ma SAMSUNG ELECTRONICS wavana

BLINYCK MOOUNbHLIX TenedoHOB,

coemerawolmx paboty Kak B CTaH-

napre GSM, Tak u B DECT.

WAP

WAP — Wireless Access
Protocol — npotokon paguopocTy-
na K ceTAM nepefadyu AaHHbIX Heflb-
38 CYMTaTb CTaHAApTOM COTOBOVA
CBA3W. 3TO BCEro NWiub NPOTOKOS,
obecneuuBaiowmin gocTyn aboHeH-
Tam coToBbix cetedl B WUntepHert. C
nomouwbio WAP peanusyercs ponon-
HUTENbHBI CepBUC aboHeHTam ce-
Teil coTOBOI cBA3M. icnonb3oBaxme
“npotokona...” obecneunsaer npo-
CMOTp BaXHOW WHpoOpmauuu, no-
ctynHoit u3 Nutepuet ¢ WAP-cepse-
poB. Bo3moxHoctu poctyna k Wu-
TepHeT OrpPaHMyUBAIOTCA HecoBep-
WEHCTBOM AuCneeB COTOBbLIX Tene-
thoHOB ¥ [OPOroBU3HOM Nepepayu
A@HHBIX B CUCTEMAX COTOBOW CBA3M.

PCS
PCS, Taroxe kak u WAP, oTHocuTca
k npotokonam. PCS — Personal

Commiunication Service — nuyHas
ycnyra cBa3u. IToT NpOTOKON pa3nu-
yeH Ana Kawporo U3 cTaHpapToB Co-
TOBO# CBA3Y, HO BLINOAHAET OH Of-

HU 1 Te e (yHKUUM, obecneyvBas

BO3MOXHOCTH:

® nepepayv aaHHbix;

® nepefayu (hakCUMUNbHbLIX CO06-
WweHu;

® nepepayu KOPOTKUX TEKCTOBLIX

coobuiennit gnuHoit o 160 cum-

BOJIOB.

Mpotokon PCS otnuyaer BbICO-
KasA 3aUjMLeHHOCTL NepefaBaembix
DaHHbIX,

4. KPUTEPHM BbLIBOPA YCAVF
COTOBOU CBA3U

LieHbl Ha ycnyru cotoBo# CBA3M
NOCTOAHHO CHUKAIOTCS, 4TO 0becne-
YMBAET NPUTOK BCE HOBLIX U HOBBIX
aboHeHToB. Hanpumep, MOCKOBCKU
oneparop cotoBo# cea3n GSM —
komnauua MTC — B mapte mecsue
2000 r. obbsBUN2 O NOAKNOYEHWUU
500.000-ro aboweHTa, a B HOAbpe
Toro xe roga — 1.000.000-ro.

Npu BeiGope oneparopa coToBOM
CBA3U CneayeT CXOAUTL U3 ABYX OC-
HOBHBIX MPUHLUNOB:
® pelueHue CTOALMX Mepef Bamy

3apav;
@ BO3MOXHOCTb ONAarbl ycaAyr no
BbiOpaHHoMy Tapudy.

Haubonee wupokunii cnekTp yc-
Nyr NpepocTaBAfoT onepatopsl ce-
Teit GSM-900/1800 u NMT-450.
Mpuyem, nepeuie obecneyvsaioT
WHPOKUIA POYMUHT NO BCEMY MUPY, @
nocnegHue — no Poccun. Ecau Bei
npegnonaraete UCNoJsib30BaTb COTO-
Bbil TeneOH TONbKO ANA MEeCTHOM
CBA3U, HEOOXOAUMO 03HAKOMMTBLCA C
OXBaroOM TEPPUTOPUM, Ha KOTOPOWM
NpoXuBaete, CTaHUKAMU TOMO MUK
MHOTO ONepaTopa v NpefnaraembiMm
Tapudamu. OgHaKo C yBEPEHHOCTHIO
MOXHO CKa3artb, YTo noka Geccnop-
HbIM IUAEPOM ABNIAIOTCA ONEparophl,
NpefocTaBnsAoLMe ycayru coToBou
cBsi3un cTaHpapTa GSM.

&
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amepurenbHas texHuka. ObopyposaHue

INPOCTBHIE INTPOBHHKH

Cmamsu 3Hakomam Yyumamened }ypHana ¢ 08yMa 8apUAHMAMU U3-
20mosneHus npocmbix npobHUKOB u3 docmynHbix demaned, npedso-

JHeHHbIMU HawWumMu sumamenamu

MPOBHWVK 1“3 AOCTYNHbLIX AETANEN

HecmoTtpsa Ha 10, 4TO B Macrep-
cKoil Nnio6oit peMOHTHON CnyHObl
ecTb uupoBbie M aHanoroebe
MyNbTUMETPLI, NPOCTBIE NPOBHUKM
NS IKCNPEeCC-TECTUPOBAHUA Lenen
NOCTOSHHOTO W NEPEMEHHOrO TOKa
HaXOAAT NMPUMEHEHWE NO NpUYMHE
ux ObICTPOrO M3roTOBNEHMS, pElle-
BU3HbI 3N1EMEHTHOI 6a3bl M Hapex-
HOCTM NpK IKCNNyaTaunu.

Hwxe onucbiBaeTcs Takoi npo6-
HUK, KOTOpbIM MCNONb3YeTCA aBTO-
pOM MHOrO NET NpU peMoHTe BuiTo-
BOW TeXHMKW U aBTOMOOMNSA. puH-
uMnuanbHas cxema npobHuka npu-
BepeHa Ha puc. 1. Pabora ero npe-
penbHo npocta. B rHespa X1 u X2
(poserka Tuna PQ-1) Bcrasnsercs
Bunka B1 unu B2 (B 3aBucumocTu ot
popa Tectupyemoi uenu). [llepe-
Kntoyarens S1 nepesogutcsa B nono-
wenune 1 (DCE; AC~), nubo B nono-

HLTHO,2 R1 150k

B1

BbIHOCHbI® LY bl

Puc. 1?1
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wenne 2 (“K.3.” — pemum npo-
3BOHKM TNPOBOAHMKOB M HU3KOOM-
HbIX uenei). BeiHOCHbIE Wynbl nop-
KNoyaT K rHespam X3, X4 (3o
06biuHble TeCcTEPHbIE Wynb). Kopny-
CoM npubopa MOXET CNYKUTbL Nio-
6as xopobxa M3 nnacTMacChl unu
MeTanna (cranb, AKOPanioOMMHUI)
NoAXofAWmMX pasMepoB (Hanpumep,
KOpNYC W3 OTCNYXMWBLIETO aBTOMO-
O6UNbLHOrO pene-perynsaTopa Tuna
PP-380). Ha 3apHeit cTeHke npob-
HUKA UMEETCA NeTNs ANA NOABECKM
M HEGONLLIOW MarHUT C HaKnewKoM
u3 KoM (npepoTepawaer oT yapa-
naHus Ky3oB aBTomobuns). Bunku
B1 v B2 npepcraBnstoT coboit cTaH-
papTHoe u3penue Tuna “ceresas
eunka B[l-1”. OHa oueHb ypoGHa
ANA U3TOTOBNEHMA CBETOBOW MHAM-
Kauum: B1 — ansa rectupoBanus ne-
PEMEHHOTO HANpsXEHUs B Npepe-
nax 80...250 B, B2 — pans tectupo-

B.bopasckuii (RK3DED)

BaHWA NOCTOAHHOTO HaNpPAXEHUS B
npepenax 3...20 B u koporxoro 3a-
MbiKaHua B uensx (pexwum “K.3.").
Bmecto HeoHoBo# namnul HL Tuna
TH-0,2 u pe3suctopa R1 ypo6Ho M
NpeanoyTUTENLHO (M3-3a NOBLILIEH-
HOW APKOCTM CBEYEHWUS) MCMONb3O-
Batb Nioboi 3apybexHbliit aHanor,
KOTOpbIN yike ohopMNeH B MeTanu-
YeCKUW MNKM NNACTMAcCOBLIN KOPNYC
C pe3ncTopoM COOTBETCTBYIOLErO
HomuHana. HeoHoBylo namny u cee-
TOAMOL uYepe3 YNNOTHUTENbHBIN
KeMmbpuk (aBTOp Mcnonb3yet oTpe-
30K CMJIMKOHOBOTO WNAHra Anamer-
pom 8...10 MM) yCTaHaBNMBAIOT B
OTBEPCTME BUNKM, NpPEAHA3HAYEH-
Hoe j1s BBOfla Kabens. S1 — niobou
ManorabapuTHbIi nepexnioyarens.
X3 u X4 — npubopHbie KIEMMB MNK
po3seTtka Tuna PO-1.

Buewnnit Bua npobHuka noka-
3aH Ha puc. 2. NcTounuk nutanus G

Metns noABecm\ ® Hw:saﬂ namna)
. S e
p 3 - -1 B
@ L~
ooz ||| @20
(xapron) || , ;1 )2‘2 l!L LJ
] G ]
1 1
[} L} s1 VD (cBeTogwon)
___1 I DCt ~—
o 3..20B
K 8 | [
80...250B _ .
M U B2
arHiT | " 1
(camapmit- \ 4 - k3. ~

xobaneroean
TabneTka)

m om Y
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amepuTenbHas texHuka. ObopypoeaHue

B aBTOPCKOM BapuaHTe — Garapes
“Kpona” (9 B), xors moryt 6biTb UC-
nonb30BaHLl Apyrve manorabapur-
Hble UCTOYHUKM, KOTOPLIE ¥ NPOAUK-
TYIOT MUHUMANbHbIE pa3Mepbl KOp-
nyca npo6uuka. Mpu xenanum u Ha-
ANYUN MeCTa B KOPNyCe MOXHO fA0-

NONHUTENbLHO YCTAHOBUTL Manora-
GapuUTHBIN aKyCTUYeCKUN wu3syya-
Tenb ¢pupmbl JL WORLD Ha Hanpsxe-
Hue ot 1,5 no 12 B, yTo, 6e3ycnosHo,
VNYYWUT CepBUCHBIE BO3MOXKHOCTY
npobuuka. lpu ortcytcTeun 3apy-
6eMHOro MU3NyyaTens aKyCTU4ecKuii

reHepatop MOXeT ObiTb BbINOMHEH
Ha mukpocxeme K155J1A3 (unu awna-
noruyHoit m3 cepuin K133, K131,
K531) ¢ ucnonb3oBaHuem 3ByKOBO-
ro u3fnyyarens B BUAe MUHUATIOPHO-
ro Tenedpona TH-2A [1].

NMPOBHMNKWN ana TECTUPOBAHMA NCTOYHUKOB NUTAHWA

MpakTuyecku BO BCex Cnyyasx
PEMOHT 3NeKTPOHHOW annaparyphl
peKoMeHyeTCs HauyuHaTb C Npo-
BEPKU UCTOUYHUKOB nuTanud. 0f-
HUM U3 CNOCOBOB NPOBEPKU MOXKET
O6bITb TECTUPOBAHME UCTOYHUKOB
NUTAHUA C NOMOWbIO CNeuuanbHbIX
npo6HukoB. TexHuyeckoe pewe-
HUEe, 3aNl0KeHHOe B OCHOBY ONu-
CbiBaeMblx NPO6HUKOB, O4YEHb NPO-
CToe, HO AOCTaTO4YHO 3heKTUB-
HOe B NpaKkTudecko# pabore. B ka-
yecTBe Harpy3oyHbIX 3/1eMeHTOB-
UHAMKATOPOB B Takux NpobHukKax
npou(e BCEro MCNofb3oBaTb MUHYU-
ariopHble JlamMnbl HaKanuBaHUA C
onpepeneHHon MOLWHOCTLIO U Ha-
npsxeHuem, Ha puc. 3 noxkasaHsl
[Ba BapuaHta NpoCTbIX Npo6HU-
KoB. BapuaHt, uzobpaxeHHulil Ha
puc. 3a, — yHuUBepCanbHbI, npe-
[ByCMaTpMBaeT Hanuuyue KOMNeKTa
C pa3nuyHbiMu pabouynmu Hanps-
HEHUAMYU U MOLLHOCTbIO, KOTOpHIe
MOXHO MEHATb, ecny B NpobHuke
YCTaHOBUTL FHE3[0 uAW NaTpOH
ANA BbIGPAaHHOrO TUNA flaMNoYyek.
Bo BTOpom BapuaHTe npobHuka
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(puc. 3 6) 3T0 He NpepycMOTpPEHO,
HO 3aT0 ero MOXHO ObICTPO U3ro-
TOBUTb, PA3MeCTUB fileTany, Hanpu-
Mep, B KONNayke OT WapuKOBOWM
aBTopyy&u. BapuauT, nokasaHHbI#
Ha puC. 4, NpeHa3HayeH ans Tec-
TUPOBaHUA UCTOYHUKOB MUTaHUA,
3apAAHLIX YCTPOWCTB U aKKymyns-
TOpHbIX baTapeit 6ecwHypoBLIX Te-
neOHOB pasnuuHbBIX Mofenew.
Jins TecTupoBaHua cetesblx apan-
TepoB KOHTaKTbl SB1 pomKHb 6bITh
Pa3OMKHYTHI, @ NPy TeCTUPOBaAHUU
aKKymynaTopHoix 6arapeit Hanps-
eHuem He 6onee 6 B, a Takxe 3a-
PARHBIX YCTPOMCTB, KOHTaKThi SB1
MOMHO 3aMKHyTb. [lpu 3TOM TOK,
notpebnsembit NpobHUKOM, yBe-
nuuutcsa. Bce BapuanThl, 6naropa-
pa Hanuuuio auopa VD1, nossons-
10T OnpeAensiTb NOAAPHOCTb Ha-
npseHus, nubo ybeauTbCs, 4TO
Ha BbIXOJe UCTOYHUKA UMEETCSA ne-
peMeHHoe HanpsxeHue, T.e. YTO
oH HeucnpaeeH. 0auH U3 BO3MONX-
HbIX BApWAHTOB KOHCTPYKTMBHOIO
BLINOMIHEHUSA NpoOHMKA nokasaH
Ha puc. 5. Vcnonb3oBaHue npob-

B.E¢ppemos

HUKA ye nocne O3HaKoMNEeHUs C
ero ycTpoicTBom 06bIYHO BOMNPO-
COB HE Bbi3bIBAET, HO BCE e MOX-
HO NMPUBECTU HECKOMNBKO NpPaKTy-
yeckux npumepos. [pobHukom,
M3rOTOBMIEHHLIM B COOTBETCTBUMN C
puc. 3a, MOXHO TecTMpOBaTh ceTe-
BLle afianTepbl C BbIXOAHbIM HANPA-
wenuem or 3,6 po 12 B, paccum-
TaHHbI@ HA TOK Harpy3ku He 6onee
500 mA. Ecnu 12-BonbTHbI apan-
Tep paccuuTaH Ha Gonbwuit TOK,
namna Ha 12 B/100 MA moxet ne-
peropartb, TaKk Kak flaXe € y4eTom
najieHus HanpsKeHus Ha pauope
(npumeptro 0,5 B) HanpsxeHue Ha
Hell MOXEeT fO0CTUYbL 3HayeHus
15 B. XoTs npu KpaTKOBPEMEHHOM
TECTUPOBAHUM MHOTME TUNbI famn
€ro BLIAEPKUBAIOT, ANA NPOBEPKM
Harpy3o4Hoit cnocobHoctu 12-
BOJILTHbIX 2AanTepoB, paccyuTaH-
HbIX Ha TOk 6onee 500 mA, nyuwe
MCnonb30BaTh NPOOHUK, NOKa3aH-
HbIl HAa pUC. 4, YCTAHOBUB Namnbl
EL1 u EL2 Ha 6,3 B/0,23 A. pu Te-
CTUPOBaHUU AKKYMYAATOPHBIX 6a-
Tapei HanpseHuem oT 3,6 B u 60-
nee 06 ux COCTOSHWUU MOXHO Cy-
AUTbL NO APKOCTU CBeYeHUsA Namn B
TeueHue ONpeAeneHHoOro npome-
KYTKQ BpEMEeHY, Npuyem HaBbiKU
OLiEHKM B NpOLEecce NpakTUKu no-
ABNATCA OLICTPO. M3MepATL KOH-
KPETHYIO BeNUYUHY HanpsKeHus ¢
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Puc. 5

nOMOWbIO BOABTMETpAa NpU nNop-
Kno4YeHHOM ﬂpO6HMKe npuxonnT-
CA UL B pefKUX CayYvanx.
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AEAAET CBA3b AYYIIE *

Moutn opHoBpemenHo c MO
vi.2 pna  K1205 Komnauus
TEKTRONIX npepctaBuna HoBoOe
nporpaMmmHoe obecneueHue u ps
aHanusaropa npotokonoe K1297,
KoTopoe obecneunBaer BO3MOX-
HOCTb NPOBEPKKU KAHANOB Nepepa-
yn paHHbix GPRS B ceTtsix coToBO#
ceasn GSM. 3JIto nporpamMmHoe
obecneueHne paer BO3MOXKHOCTb
MOAENUPOBaTb CETEBLIE 3NIEMEHTDI
GPRS B nopapke BHINOAHEHUA CTe-
koB npoTtokona GPRS-unTepdeir-
COB AnA NPOBEPKU NONb30OBaTeNb-
CKnX YHKLKIA CUCTEMDI.

GPRS (cuctema nakeTHo#t pa-
puocBA3n oblero nonb3oBaHUA)
6nina paspaboraHa EBponeiickum
VHCTUTYTOM TeneKoMMYHUKaLUOH-
HbiX CTaHAAPTOB KaK AONONHEHME K
GSM — Ha cerogHs Hanbonee pas-
BUTOFO U PacNpOCTPaHEHHOTO CTaH-
papra cotoBoii ceasu. fpepnonara-
etcs, uto cravpapt GPRS, cnoco6-
Hblii 06eCcneynTb MHOXECTBO YCAYF,

* Oxonvarue. Havano cm. Pemonm&Cepsuc, 2001,
Ne2, c. 60-63.

PEMOHT&CEPBUC-3'2001

Tpebyiowux WUpOKO# NONOCHI vac-
TOT, CTaHeT ONopo# ANA CUCTEM CO-
TOBOM CBA3M TPETbEro NOKONREHUA,
NOSABREHUE KOTOPBIX OXMAAETCA B
TedeHue 6anKaNALINX NATH NeT.
GPRS 3HameHyeT nepexog oT Npo-
CTOW KOMMYTauuu KaHanoB K BbICO-
KOCKOPOCTHOW nepefaye AaHHLIX C
nakeTHOW KoMMyTauuei. TexHonorus
GPRS pomkHa yayuwmtb ob6cnyxumea-
HUE 33 CYET YMEHbLUEHWA 3aTpar,
CBA32HHBIX C “yNaKoBKOW"” AaHHBIX, N
YBENMYEHUA CKOPOCTU nepepayu
PAHHbIX B COTOBbIX CETAX CBA3M C 9,6
K6ut/c po 6onee uem 100 kbut/c.
Bonee BbicOKME CKOPOCTU Nepepaum
AAHHbIX COENAT AOCTYNHBIMU MHO-
TUe NPUNOXEHUA, TaKMe KaK anek-
TPOHHAA NOYTa, VIHTEPHET, MynbTUMe-
Aua 1 BUAeoOKOHGEepeHUnN.
CeropHALWHUE TEXHOROTUM COTO-
BOW CBA3M He cnocobHui obecne-
UMTb TOYHYIO Nepepayvy U nonyue-
HUe faHHbiIX ans VIHTEpHET 1 Mynb-
Tumepua-dainnoe, obbiYHO CAML-
KOM rpOMO3fAKuX 1 Tpebyiowmx wu-
poKo# nonockl yacror. Wcnonb3o-

BaHWe nakeTHoit TexHonoruu GPRS
NO3BOAAET NOBbLICUTb LENOCTHOCTD
AHHBIX NPU YBENUUYEHUMU CKOPOCTU
Ux Nepepaum.

Wcnonb3oBaHue NpPUHATON B
GPRS TexHOROrUU NAKETHOW KOMMYy-
TauuuM NO3BONAET YBEAWUUUTb CKO-
POCTb U CHU3UTb CTOUMOCTDb Nepefa-
UM AAHHBIX NO CYWECTBYIOWUM pa-
puokaHanam GSM. Tortpeburenn
nnartuT 3a Tpadimk, a He 3a BpeMA Co-
eguHenus. fpu nepepauye Moxer
3afeiCTBOBATbCA J0 BOCbMM NOTO-
KOB faHHbIX OJHOBPEMEHHO, 4TO
NO3BONSAET PACWMPUTD UCNONb3ye-
MyI0 NOAOCY YacTOT U YBEANYUTb
ckopocTb nepepaun po 6onee uem
100 kbut/c. Ecnu gns nepepaum po-
cTaro4Ho 6onee y3Kko# NOROCH Yac-
TOT, TO NnoTpeburenu MOryT COBMeCT-
HO UCNOAb30BaTb pecypchl paguoKa-
Hana, uTo ynyullaeT MCNONb30BaHNE
NONOCHI YACTOT W yBENUYMBAET NKU-
KOBYI0 CKOPOCTb Nepefayu Ana Kax-
poro notpebutens.

Passepteianue GPRS npuseper
K CyLLEeCTBEHHOMY YBEAUYEHUIO YUC-
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amepuTensHas texHmuka. O6bopynoeaHnue

na nonb3osareneil, a TaKKe K pac-
WWMPEHMIO CTIEKTPa YCNyr U Mcrnonb-
3yeMoii Nonockl 4acToT. YsenuieHue
HarpysKu Ha cylecTsyiolme paamo-
nHTepdeictl 1 pagnoKaHans CO-
3[12CT [MHAMUYECKyio cpefly, KOTo-
pas 6ynet TpeboBaTb 3HaYUTENbHO-
ro obbemMa npoBepokK ANA onpegene-
HuA npobneMmHbix obnacrei.

MMeHHO oNA pelueHws 3Toi CNoX-
HOW 33jlaym NpefHa3HaveH aHanu3a-
Top npotokonos K1297 ¢ HOBbIM
nporpaMmMHelM obecneueHmem.

Jins nposepku paguonHTepden-
COB M KaHanoB curHanmsauum coto-
Bbix ceteit csA3u GSM komnauueil
TEKTRONIX pa3paboraHa HoBas cu-
cTeMa reHepauum MobunbHbLIX BbI30-
808 MCGS (puc. 7). Ita cuctema mo-
AenupyeT CKBO3HOM TpadmK pagmo-
nHTepdeiicos Ans GSM900,
DCS1800, PCS1900 w peyxamnana-
30HHbIX (900/1800) ceteit. MCGS
npeacrasnser u3 cebs Hanbonee 3a-
KOHUYeHHOe MpOMbIlNEHHOe pelle-
HMe ANA TecTMpOBaHWA WHTepdei-
COB 1 KaHanos curHanu3aymm, obec-
neunsatoliee nponssogmTeneil obo-
pynoBaHus U ornepaTtopos COTOBOWA
CBA3W MONHBIM KOMNNEKTOM CPeACTB
ANA nporpaMMHON BepudMKaumwm,
NpoBepOK Harpy3Ku, pOyMUHra n cu-
CTEMHOM WMHTErpauuu BCeX KoMmo-
HEHTOB CMCTEM.

r‘v’

Puc. 7. Cucrema reHepaymm MOOGMABHbIX
sbizoBoB MCGS

Cetn GSM umetoT B CBOEM pacno-
pAXEHMN WKUpPOKyto ceTb 6a3oBbix
CTaHuwii, 4T NpefonpenenseT BbCO-
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KyiO Harpy3ky Ha papuouHtepdeiic.
B npouecce obcnymmBanma ceteit
oneparopbl 4acTo He obHapyKuBaioT
c6ou B0 BpeMA (PYHKLMOHMPOBAHUS
CUCTEMbI, TaK KaK MHOXECTBO CUTya-
LMt He MOXET ObITb CMOAENMPOBAHO
Ha uMcnbITatenbHOM cTeHpe. Takum
o6pa3om, Hambonee 3EKTMBHbIN
cnoco6 npoepuTb pabory cetn —
3T0 MOJENUpOBaHWe Nonb3osarejib-
CKMX (YHKUWMIA npu Mcnonb3oBaHUK
dakTnyeckoro paguonHTepdeiica.

Ynpasnas tpa¢mkom, MCGS mo-
WeT NpoBepATb IKCNNyaTaLUoHHbIe
nokasarenu obopyfoBaHus B pas-
AUYHBIX CUTYaUMAX, KoTopble BKIO-
yaioT Bce ycnyru, obecneynsaembie
nposaiiiepoM. 310 0CO6eHHO Bbi-
rofiHo Ans GLICTpoi K AeicTBEHHOM
npoBepku cucrembl nocne obHOB-
NeHna nporpaMMHoro obecneve-
HUA.

Cnctema MCGS nossonser npo-
BEpATb KA4yecTBO nepefadu peyn u
Tpaccmposarb coo6LeHUs NPOTOKO-
nos 2 n 3 yposHeit. OHa MoXeT mnc-
nonb3o8arbcA NMOO B BUAE OANHOY-
HOro Mopyns, NMbo B cocTase KOM-
MNeKca ¢ UeHTPanbHbIM yrnpasneHu-
eM, 1 N03BONAET OCYILECTBAATL U3-
MepeHue KadyecTsa nioboi oanHoY-
Hoil npouepypbl GSM, nposepKy 3Kc-
MnnyaraLuuoHHbIX NOKa3atenei cetn 8
CTpeccosbiX COCTOAHUAX M 0BHapy-
HeHne NpUYMH HemcnpasHoCTel B
cucreme. MCGS npoussogut npo-
BepKYy COMMACcHO onpeaensiemMbiM
nonb3osarenem napameTpam, Moje-
nMpyeTt offHoBpEMEHHELIE UK nocne-
AosarenbHble 3anpockl, 8 TaKe Nnio-
60e YNCNo CUCTEMHBIX YCAYT, BKAIO-
yas 3ByKOBYIO NOYTY, onpejeneHue
KaueCTsa nepefaqu peuv u T.n.

MCGS skniouaer B ce6s nonHo-
CTbi0 3aKOHYeHHoe cucTeMHoe npo-
rpaMMHoe obecneyeHue pNs aHanu-
3a paHHbix. [locne perucrpaumm
NpoToKoNbHOW MHOpMaumm n cy-
LWeCcTBEHHBIX COBLITHIA ANA Kaxaoro

BbI30BAa W Ka¥aoro uHTepdeiica
MCGS obecneunsaer aHanu3 faHHbIX
JNA OJMHOYHBIX BLI30BOB, NOCNEA0-
BaTe/IbHOCTK BbI30BOB MNM MOSHOIO
ceaHca. Pe3ynbTathl MCNBITAHUR
BKNIOYAIOT NPUYMHY HeucnpasHoC-
TW, CTaAnI0O HEUCMPABHOCTH, NpOTO-
KONbl ¥ pacnpefeneHue ncnonb3ye-
MbIX KaHanoB M MOryT MCMONb30-
BaTbCA [UIA aHann3a u obecneveHns
peKoMeH[ALMIA N0 YNyuLIEHUIO 3KC-
nNyarayMoHHbIX NOKa3arenen cet.

Hoswii aHanu3arop M366plus
sepcun 5.0 (puc. 8) Komnmanuu
TEKTRONIX o6ecneymsaer obbek-
TUBHOE W3MepeHUe KayecTBa nepe-
[iaun ronocosbix v HaKCUMUNbHBIX
coobueHnit, a TaKme LuPposbIX
A2HHbBIX.

& LS

\\

Puc. 8. AHanu3arop KayecTBa
M366plus Bep.5.0

M366plus Bep.5.0 Bknouaer B
cebn 6a30Byi0 CTAHLMIO M OfiHY UNH
6onbliee KONMYECTBO NepeBMIKHBIX
CTaHUuW, KoTopbie reHepupyioT
ckBo3Hbie ca3u mexpy PSTN, GSM,
DCS u PCS cetamu. lposepss cne-
umduyeckue napameTpel B Tejie-
(hOHHOM KaHane, aHanu3aTop MOMeT
naeHTMULMPOBaTL ropaYne TOUKK
U obecneymsarb OOLEKTUBHbIE W3-
MepeHUA KauyecTsa CBA3MN.

Bbasosas craHuus M366plus/
GSM — 370 cTauMoHapHbIil 6NOK, K
KOTOPOMY MOXET GbiTb NOAK/IOYEHO
po sBocbMu PSTN-nHTepdeiicos. Mo-
Bynb cnocobeH 0iHOBPEMEHHO reHe-
pvpoBaTb ronocoBbie BbI30BH MO-
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amepuTtenbHas texHuka. Obopyaosanue

6unbHEIX ycTaHOBOK U 06pabarbiBath
3anpochl OT HUX.

MobunbHas cranuyus M366/GSM
MOXeET 06CnyKUBaTh O[HOBPEMEHHO
.0 yerbipex MoOunbHbIX GSM ycT-
POICTB, KOTOpPbIE MOTYT reHepupo-
BaTb ronocosble U (haKCMMUNbHbIE
coobueHns, NOTOKW JBAHHLIX WK
SMS BLi30BLl, paboTaTh B Kayectee
npuUeMHUKa Ha PUKCMPOBAHHOMN UNK
NOABUIKHOW NO3ULUM U BECTH Npu-
€M Ha pap1oyacToTHOM YpoBHE Mnu
Ha ypoBHe npoTokonoB. [oaBuiHas
VYCTAHOBKA MOMET ynpaBnfTbCA KaK
NOpTaTMBHLIM NEPCOHaNbHBIM KOM-
NbIOTEPOM, TaK U AUCTAHLUOHHO —
¢ 6a30Boit craHuuu.

06a Mopyns COBMECTHO WCMONb-
3yi0T MexaHuueckyto 6a3osyio cucTe-
My, KOTOpas BK/IOYaeT B cebsa usme-
purenbHble U WHTepdencHble nnarbl,
a TaKKe NOPTaTMBHLIA KOMMbIOTED
DN HaKonneHUs BaHHbIX W OpraHu-
3ayuu uHtepdeitca nonb3osarens.
Ananusarop kayectsa M366plus —
Ha CEropHAWHUIA REHb, NOXanyMn,
€AUHCTBEHHan ROCTYMHaA cuUcTeMa,

KoTopas Moxer obecneumnsarb U3mMe-
peHue KadecTBa nepegayy JaHHbIX 1
haKCMMUNBHBIX COODIEHMIA.

Jlo HacToswero BpeMeHu He cy-
WeCTBOBAN0 HUKAKWUX MEeXAyHapoR-
HbIX 3TaNOHOB MNKU PEKOMEHAYEMbIX
Mopeneit ANs onpepeneHun KayecTsa
nepenayu pequ, Noatomy Takue u3-
MepeHUs paccmaTpuBanuch  Kak
cyb6bekTuBHble. [lna npeogoneHus
3T0i CyOLEKTMBHOCTH NpU paspabor-
Ke aHanu3atopa M366plus Bep. 5.0
6binu yuteHbl TpeboBatus ETSI cTa-
papra ETR250, kotopbiit 6bin onTu-
MWU3UPOBaH  WCCNEROBATENbCKUM
ueHTpoM TELECOM ITALIA pns ceteit
GSM. B coorsercrBuu ¢ atumu Tpebo-
BaHUAMKM aHanu3aTtop KayecTBa
M366plus nposepseT hakTopsl, C KO-
TOpbIMK 0OBIYHO CBA3BIBAETCA YXYA-
WeHWe KayecTa nepepadu peyn: or-
CeyKa, 3X0, MMNYNbCHBIA LWYM, WYyM B
KaHane W ypoBeHb rpoMKoCcTU. N3me-
peHue creyuduyeckux ¢pakTopos,
NPUBOBAIMX K HEBLICOKOMY KayecT-
By peuyy, no3sonsieT cucteme Bbiaa-
BaTb faHHbIE JNA TOYHOro onpepene-

HuA npobnemHbix obnacteit, KoTopbie
LONXKHBI 6bITb OTKOPPEKTUPOBaAHLI

ANsA ynyyweHuns obcnyxmeaHus.
OpHum U3 pocrouHcrs M366plus
ABNAETCA Hanuuyue 3aKOHYEHHOro
CUCTEMHOrO mporpaMmHoro obecne-
YeHUA ANA aHanu3a AaHHbIX. [l ux
HemepaneHHoit obpabotku npubop
MMeeT BO3MOXXHOCTb flepefiaBarb fo-
nyyaemyio UHQOPMALMIO C NOABNIK-
HOM ycTaHOBKM Ha 6a3oBylo CTaH-
yuio. 06vepuHan pesynbrars B 6ase
RaHHbIX, cucteMa obecnedyusaer
0OBLEKTUBHBI aHanWM3 napaMerpos,
KOTOpble 3aTparuBalT KayecTeo pe-
4M, U NOKa3biBaET 0OBLEKTUBHYIO Kap-
TUHY NIOMEX: WYMA, 3Xa, NpepbiBaHMii
1 T.A. 3TO RaeT BO3MOXHOCTb 06¢Cny-
XuBalwWeMy nepcoHany Obictpo u
LROCTOBEPHO ONpeRenaTb npobnem-
Hble 06nacTu U ynyywatb Kauecreo
nepegaum peuu. [ns obpaborku
60nblINX MaccuMBOB [AAHHBIX
M366plus Bep.5.0 nopaepupaer

paborty c 6a3oit paHHbix Oracle.
Takum oOpasom, aHanu3 HoOBOM
NPOAYKLMM OAHOM NUWb KOMMNAHUM
TEKTRONIX cBupe-

Mapametpbi 2712 2711 3026 3066/3086 TENbCTBYET O TOM,
[nanasoH yacror 9xluy...1,8My 9xly...1,8 My 50 My...3My 0...3ITy 4TO A3BUTHIO
Monoca o63opa 1wMy...180 My (auckpertHo | 10 k... 180 MMy (avckperHo | 50 My...10 MMy 100 My...31Ty P

C warom 1,2,5) c warom 1,2,5) cpencrTe nimepe-
Monoca nponycxaHus 300 My, 3k, 30 kMy, 3 klMy, 30 kMy, 300 kly, 0...2MMy 100...5 My (3066) ~ _

300Ky, 5Mry 5 My 100..30Mry(3086) | MWW, NPeAHa3Ha
NamepeHve ypoBHe# -139...+20 nbM -129...4+20 nbM -50...+30 nbM -50...+30 nbm YEeHHbIX pBNA KOH-
Bepr. paspelserve 10; 5; 1 pb/nen.; nwHeiiHoe 10; 5; 1 ab/nen.; nuHeiiHoe - -~ Tpons KayecTea
HyBCTBUTENBHOCTH -127 pbm -117 pbm -
HepasHomepHocTs AYX 41,5 a6 41,5 a6 12,0 06 < 42,0 ob NEPCNEeKTUBHBIX CU-
Ocra6rnetve 0...50 aB, war 2 b 0...50 4B, war 2 g6 - cTeM 6ECHPOBOAHOV1
MorpewHocTs 107 10> _ .
vh— +51074+10 My +1-10°#+10 My CBA3KW, yAEenaeTcs
YposeHb LyMOoB He 6onee 70 obc He Gonee 70 obc -100 pbc/Ty -100 pbc /Ty caMoe npuctanbHoe
DuHamuyeckuis
vanason, 45 80 80 80 80 BHUMaHue,
Bxof. conpoTUBNEHWE 50 Om 50 Om 50 Om 50 Om Cpa BHUTENbHbIE
Makc. exofl. CUrHen +20 nEM +20 fEM +30 nbMm +30 pbm
MamsTe 124 x6aiiT; (oo 108 akpaHos, 28 kbairt; - 16 MGaitT XapaKTepucTuku
36 HacTpoek) (Ao 18 akpaHoB, 9 HacTpoek) aHanun3aropoB cne-

Muranve CETb, aKKYMynsiTop CeTb, aKKyMynsiTop ceT 90...250 B ceTb 100...240 B K fIDUBEREHL B
abapuThi, MM 445x361x137 445x361x137 495x376x165 600x430x270 Tpa np A
Macca, kr 95 9,5 13 e 6onee 28 Tabnuue.

Ten.: (095) 344-67-07;
Paxc: (095) 344-98-10

Cratbsi NogroToByieHa Mo MatepyanaM xxypHana “KoHTponbHo-HU3MepuTesnibHble MpU6Gopbl M cUCTEMBI”
E-mail: editor@kipis.ru
HurepHeT: http:\\www.Kipis.ru
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E l ny6 uurarenem

c “np \ 9 P -

JlaBHO yiKe CTaid MCTOYHMKOM LIY1OK “JIANbl” M3 3allMceil B XypHamiax
Bpayeii, 3 TIPOTOKOJIOB CUTPY/IHUKOB MMJIMITUK ¥ JIpyTHE Tpo(hecCHOHANbHEIC , ‘
TIPUKOJIBI, BIIOTh JI0 3HaMeHHUThIX c6opHukoB Tuna “@uanky wyTst . Hakanyne s ld
[HS 1 TO anpesisl He TPeX BCIOMHUTH 3a6aBHEbIe CITy4yau U3 IIPaKTHKH CePBHCHBIX R ‘
cTyx6. amuch B Hapafiax a BBINOJHEHHBIe paboThl, Gecellbl AuCIeTYepa ¢ m!‘ =
KJIHEHTOM — HeHcyepIiaeMblil KJiazie3n ioMopa. BoT nekoTopbie MprMepEl.

H3 3anu eii 6 napsdax
Ipuyuna evi306a; He TOPUT JAMITOYKA Ha MTaHEH XOJIOIJIbHUKA.
3anuce Macmepa: NAMITOYKa TOPUT, Y KAHEHTa IJIOX0e 3PEHUE.
IIpuyuna ebi308a: 13 0Ka CTUPAJIbHOM MAIIUHbL BRICKOYHIIA cobayka
3anuce Macmepa: cobayka BOABOPEHa Ha MECTO.

v}
HQuuuna 8b13064. 3allax IIPOBOJIKH M M30JISILIUHU BO BDEMSA IKCITyaTalllH.

\ 4 LR

H; 6ecednt ducnemuepa ¢ Kauenmom

~ Jlucnemuep: Baiu 3aKa3 MPUHAT, 3alIMIIATE €70 HOMeP.
— Knuenm: nonuMaere, B TOM MECTE, OTKY/Ia s 3BOHIO, HET PY4YKH.
[ucnemuep: Hy, X0Tb 6yMara-To y Bac TaM €CTh?

* % %

APYION HEUCYEPNAEMBIA UCTOYHUK IOMOPA — WHCTPYKUUM WU PEKAAMHBLIE BYKAETHI
“llokynas Hawu cmuparbH6le MAUUHE!, 86 CIKOHOMUME Oetval U Xopouee Hacmpoeriue”.
“Hawa mawund-martomra yooeaemeopum 06020, Odxe He 6CmaAsds Ha KoAeHu ",

Odna u3 umanesHCKUX QUPM NOO20MOBUNA UNCTMPYKUIO ONLSL NIONB306AMENS, CBOEL CMUPATLHOU MAUHbL, HO 6 TeX
Mmecmax, z0e pycckuil axeusanenm ne 6oLl nepesoOuUKy U3BeCmeH, Ol OCMABLUIL UMALbAHCKOE CL06O. B uacmuocmu, mok
cmupanonoti mauunvt (OBLO no-umanvsmcku) max eciody u dueypupoear. Coomeemcmeeno, neped cmupxor
pexomendosanocs 3axpuims OBLO, nocie oxonuanus cmupku ocmasums OBLO omkpomoim u m.0.

Qupma, npoussodswan mexHuky Ons Kyxuu (naposapiu, MUKpoBONHOBbe NEuU, KYXOHHbIE Kombaiins, u
np.), pewura ebinycmums c6oprux xynrunapnux peyenmos. Io nesedomoti npunune ¢pasa u3 001020 peyenma
“.. nodoxdamv 10 munym” 6viia uCnONL3OEANA NpU 6epCMKe 8 Kauecmee omOuexu Mexwcdy ab3ayamu. B
pesynvmame c6opruk npuobpen 6uo:

— NPOMBIMb 060U 00O,

— nodoxcoame 10 munym;

— MeKOo nope3anv U 3amumy ONUBKOBbIM MACIOM;

— nodosxcoamsv 10 munym;

— NOCMasuMb 8 MUKPOGOTHOBYHO NEUb;

— nodosxcdamv 10 murym u m.O.

* %k %

Hecmomps. na mo, umo MHozue upmbL yoce He nepeviii 200 nPUCYMCMBYIom HA POCCULICKOM PbIHKE, 6yxevl nawezo
anpacuma ocmarmcs KaMHeM NPEMKHOBEHUS. NPU NEUAIMU NOTHI0BAMENLCKUX UHCPYKUUIL. Kozoa nucanace sma
3amemKa, s KYnun My3oiKaibHbil MUHU-YEHMD 00HOLI OueHb U3BECTHOL (PupMbL (HACMONLKO COTMUOHOL, YMO 60 MHOZUX
20podax Poccuu ona mosem zapanmupoeamv nokynamenio cepsuc 6 mevenue 24 uacos). Ha obnoxcke uHCMpYKyuLY
SHAUUNOCH:

KJIMPIIKTH 15 CTEPEMA..
(B nepesode na wopmanvhbiii pyccxuit smo “Komnaxmmnas cmepeocucmema...”).
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ny6 ymtarenen

BHyTps O6poimopsl ObUTH pas/ienbr:

OIICAEUE AIITAPATA
IIUCIHIENA
NYJAKJIOYEHUE AKYCTUYECKOI CUCTEMBI

NYAKIIOYEHME AHTEHHDBI
KACTPOWKA [TAPAMETPOB 3BYKA u 1.1, @ maxce npedocmepexcenue: Cﬁ

BEMMAENE: OITACEOCTD IHOPAXKEHUSA SJIEKTPUYECKMM TOKOMHE OTKPBIBATH.
CnoBoM, kak mucan napoauct Anexcanzp MBaHos, “... BeIHK MOry4HM PYCCKHil s13bIKa” .

* % %

A BOT HECKOJIbKO peajibHbIX HCTOPUIi H3 MPAKTUKH CEPBUC-IEHTPOR

1. O 6abywxe u menesusope

Toxknnas KEHIMHA BbI3BaJ/Ia MaCTepa IO PCMOHTY TEJIEBHU30POB M INOXKAJIOBAJIACH €MY, YTO €€ TEJIEBU30D (BHOHHC
COBDEMEHHOU MOZEeNH, nofapeHHbii 6abyliike BHyKaMu) BpeMs! OT BpEMEHU H3A€T CTPAHHbIE XJIOUKU U 110 KOMHATe
pacnpoctpaHsiercsi OrypedHblil 3anax.

OCMOTPEB TEJCBU30P, MACTED HE HalleJI HUKAaKHUX HEI/ICHpaBHOCTEI‘/JI, HO O6paTH.TI BHUMaHHE, YHTO 3a CTONTHKOM, Ha
KOTOPOM CTOSJT alllapart, 6bIJIa 3aHABCCKA, 3aKpbiBaBllad KaKyIO-TO HUIILY B CTEHE. Korna I10 €TI0 11p0c1>6€ 3dHABECKY
IIPHOTKPbIIH, B30OPY IpeACTa/ U NIOJIKH, 3aCTABJICHHbIC 6aHKaM” C NIOMANIHUMHU COJIEHbAMHU U BAPpCHbAMMI. OKaBaJIOCb,
YTO HMEHHO 6aHKI/I C KOHCEpBUPOBAHHbLIMHU OI'ypuaMy 6bIJII/I UCTOYHUKAMH TeX XJIONKOB M TOro 3anaxa. A TEJICBHU30pD
OB HU IPU HEM...

2. O npviearoujei cmupanvHoi Mawune

B cepsuc-nientp o6paruicst Braaener; HOBOH CTUPAIBHON MaIIMHBI, KOTOPast IIPY TIEPBO e CTUPKe HPUHSIACH
CKaKaThb 110 KBapTHPE, HAaBOAA CTpaX Ha YJIE€HOB €I0 CEMbH. CHsB BEPXHIOIO KPBILIKY MalllMHbI, MACTED C YIUBJICHHEM
0GHAPY KU, YTO MO/ Heli HeT 6ETOHHOTO NPOTUBOBECA, KOTOPBIH yCTAHABIUBAETCS /151 YBETUYEHUS! MACChHI MATITUHEL
" T€M CaMbIM CHUXAET €€ PEe3BOCTh. BbIHCHI/IJIOCb, 4YTO Bjajiesiell MalllMHbl CJIMUIKOM CTapaTeIbHO BbIIIOJIHUI IYHKT
WHCTPYKIIMN K CTUPAJIKE, Il€ TOBOPUJIOCH O H€O6XOIII/IMOCTI/I BBIBUHTHUTDb TPAaHCTIOPTHPOBO4YHBIC 60J1Tbl, KOTOpBIE
kpensit GapabaH MamuHbl. BUgMMO, €My NOHPaBUIOCH OPYHOBaTh TAEYHBIM KJIOHOM — HE OTFPAHUYMBIIHUCH
IIPOTHBOBECOM, XO35UH H3AeNUsl OTBEPHYJ TaKxKe 6OJITbI, KOTOpbI€ KpEIINWJIW I[POTHBOBEC, AJa 3a04HO H CHSI
Geronnyto vyuky. K cuactpio, payutenbHbiil XO35/MH He BHIOPOCHJ 3Ty YBECHCTYIO [I€Tajlb, a IIPUCNIOCOOUN ee B
Ka4yeCTBE FHETA K KaJIKe C KBALIeHO!H KamyCcTol, Kotopast crosiia Ha GaskoHe. [IporuBoBec ObT BOJBOPEH Ha MECTO, ©
ManvHa NpeKpaTuia CBOH OyiiHbIE NPHIKKHY.

3. O cmupanvhoii Mawune u jxceHe MoOpaKa

B cepBuCHBIl 11€HTD OIHOTO OPTOBOTO ropoja 0OpaTHIACh XKEHIIWHA ¢ NPeTeH3Wel Ha To, YTO €€ CTUPA/IbHAs
MallWHA He OTCTUPBLIBaeT pybauiku Myska. Macrep noro “ronsn” MallMHy Ha BCEX PEXKHMAX, HO HE HAIIE HUKAKHX
H3IbAHOB B €¢ pa60Te. )KEH]_U,I/IHB. TEM HE MEHee [IPpooJIXKajla HaCTanuBaTh, YTO, KOT/Jia €€
MY’K BEDHYJICSI U3 KOMAaHINPOBKH, OHA HUKAK HEe MOTJIa OTCTHPATh ero pybaimku. Bee
CTaJI10 SICHO, KOT4a HeB3HAYal BBISICHWJIOCH, YTO MYX €€ 6bIJI HECKOJIbKO MECSIEB B
ABTOHOMHOM ILIaBaHHUN Ha HOI[BOI[HOﬁ JIOOKE. A 3xunax noABOAHOIO CyJ/iHa, B
! OTJIMYUE OT IKUIIAXKA HAIBOAHOI'O, HE MOYKET NIPOTALIUTD I'PA3HOE 66]1]36 Ha JIMHbKE 3a
kopabneM, B pe3yJbraTe 4Yero OHO WIEATbHO OTCTUPBIBACTCS. YBbI, pyOaliku
noaBoaAHMKA 6bIJII/I B TaKOM COCTOSIHHH, YTO yX€ HHUKa s CTHpaJ/IbH A Mallulia 1ie

MOIJIa UX OTCTUPATh...

* % *
&.‘.— .
7N N B 3akmoyenne — JjobonbitHoe GoTo. ITo He CIOPPEATMCTHYECKas]

v danrasuss B ayxe “pacrmiasiieHHbix yaco” CaneBanopa [lamu. Ito
. aneKTpudYeckud yalliuk, TOH koToporo mpozoskan rpeTscsi, KOr a B
YallHUKeE yKe IABHO HE OBLIO BOJIBL...

t

C cepsuchvim npusemom,
Baodum Konsida
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