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OT PEOAKTOPA

TpyaHOCTH NOACTEPEratoT KaXAOro B ero pabore, ofHako
6bIBAET, YTO OHW HABANMBAKOTCA OOHOBPEMEHHO WIM CrIEdyHOT
opHa 3a Opyroi, BbibWBaA KONMMEKTMB W3 OTpaboTaHHoro,
CNOXVIBLLIErOCA ropamu rpadouka. Juxopapur Hac, 6ecrokoATcA
HalM  KAMEHTbI, BO3MYLLAKOTCA uwTarenu, CroBOM, ABa
nepee3aa, PEMOHT, CMeHa TUMorpacony MPUBENM K TOMY, YTO Mbl
CerofiHA MMeem.

OnHako »ypHasTbl, XOTb W CO CKPUMOM, BCE M€ BbIXOLAT,
COOEPXaHME OCTAETCA Ha YPOBHE, a MnaHbl N0 AaNbHEMLLEMY
pasBuTUIKO NpeanonarakoT Ha GymyLuwia rop eLue 6onee BbICOKWIA
YPOBEHb MO CPABHEHWIO C CeropHALLHMM. Ha obnoxke atoro
BbiMycka COOpHMKA Mbl  MyOnMKyeM TeMbl,  KOTOpble
npeAanornaraetca oceeLlarb Ha Gyanyimin 2005 rog,.

lMo-npexkHemy ocHOBOI Mybrmkyembix nopbopok OyoyT
Hawy CcobCTBEHHble uccnenoBaHuA, HO anA  GonbLuei
0OBLEKTVBHOCTM NpeayiaraéM asTopam, KOTOPbIE Y2KE A0CTATOUHO
3HAKOMbI C MPUHUMNAMKU (OOPMUPOBaHUA copepxaHnA BP,
COTPYAHMYATH C HaMM M0 HANMCAHMIO CTAaTeN.

ABTOpaM Hy>HO BblbpaTb TeMbl 13 CTIUCKA Ha NOCenHeR
CTpaHuue obnoxku BP, Kotopble OHM MoK 6bl OCBETUTbL
[OCTaTouHO noppobHo, WM m3BecTUTb 06 3TOM pepakTopa.
Cpenarb 370 Hy»KHO 3apaHee, YTobbl He nepecekamvch YeuvA
pasHbIx aBTOPOB Ha OAHON W Tow ke Teme. O NpuHATN Barumx
MPESIoKeHnA no pabote Hap, onpemeneHHbIMU Temamu Mbl
13BeCTUM Bac HemeqieHHO M OroBOPUMCA O CPOKax v dpopme
BO3HArpaXKEHVA.

HapeemcA Ha pacTywui WHTEpec uuTatenen u

MacCTEpPCTBO aBTOPOB.
PepakTop leopruii YnbyueHko



Mnenep usz CD-ROM

BpemAa oT BpemeHu B papumontobuTenbCKO npecce MOABMAKTCA CTAaTbW HA TEMY,
KOTOpaA O3arnasfieHa B 3arojioBke, MOTOMY UTO KOMMbHOTEPLI OBHOBAAKOTCA ropasgo
6bicTpee, Yem BbITOBaA 3NEKTPOHMKA, B PE3yNbTaTe OCTatOTCA SIMLIHUE KOMNAEKTYIOLME B
pabotocnocobHOM COCTOAHMW. KOHEYHO, XOPOLLMWIA XO3AMH HE MOXET MO3BONUTb, YTOOLI
pobpo nponagano, pa v Mecta AnA TBOpYecTea B fene npucnocobneHnA npusoga
KOMMNaKT AWUCKOB MOA, ayauonnenep npeaocTartoyHo.

Hanbonee npocTbiM TEXHUYECKMM peLLeHnem cTano fobaenexune K npusogy 6noka
MUTaHuA, a oA ynpaeneHua UCnonb3ytoTcA ceoiicTea camoro CD-ROM. Hanpumep, Takan
KOHCTpyKumA asTopa [1. HaemHa npusopgmtcA Ha camte http:/www.javed007.co.uk, roe
cKasaHo, 4yto 6onbwmHcTBO CD-ROM MMEKOT aHanoroBbll ayauMo BbIXOA, K KOTOPOMY
MOXXHO MOAKMKOUMTD HAYLLIHWKN MW COEAMHWUTb €ro C YCUAUTENEM.

MpepcTaBneHHan KOHCTPYKUMA no3sonAer ucnonb3oBate CD-ROM kak npowrpbl-
Bateslb KOMNakT-guckoB 6e3 npumMeHeHnA Komnbtotepa. HyHO Tonbko pobasuTb 650K
anekTponutanua (puc.1), kotopein obecneumnBaet +5 B n +12B 1 maccy onA nuTaHnA oBu-
ratena CD-ROM, cnepoearenbHO, NpuUBOL MOXET UCNOMb30BaTbCA 6e3 KoMNbioTepa.
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HyxHO KkynuTb pasbem nutanuAa D-tuna (puc.2),
XK-Kentoidi -y y K  4Tobbl CoeauHUTb Bbixogd, 6moka nutaHmAa ¢ CD ROM.
K - KpacHbiii Obpatute BHUMaHWe, 4to D-coepmHutens exoaut B CD-
Y - YepHlit ROM Tonbko opHUM crnocoboM K, cnepoBaTenbHo,
npepoTepaLLaet noboe noBpexapeHue n3-3a
HenpaswWibLHOrO MopkoveHnA. CoeauHuTe nposoga no
LiBETY, Kak ykasaHo Ha puc.1, 2, Torga cxema 3apaboraer

Puc.2 Cpasy v C rapaHTuen ucnpasHoi paboTbl.

Kak Tonbko aypmo-CD (popmar RAM) BcTaBfieH B
npusog, CD-ROM aBTOMAaTM4ecku HauMHaeT mpourpoiBatb My3blky. Ecnv Ha nepepHen
naHenu npveoga ectb kHonka “Skip Track” (“lNponyck popoxek”), Haxmute ee, n CD-
ROM cTaHeT npourpbiBath CRegytoLlyo Meognio. HUKaKMX LONOMHWUTESbHBIX OpraHoB
ynpasnexua He TpebyetcA.

bonee KOHKpeTHO pa3paboran aTy KOHCTPYKLMIO A. XKykoB 13 r. Kuesa (PA N2 2/02).

E‘i BrnokHoT “Pagioamartopa” Ne 8-9



Mnenep n3 CD-ROM

OH NpuBOAMT KOHCTPYKLMIO ayamo nnenepa Ha 6ase CD-ROM npusoga coupmbl PHILIPS
W paccMOTpUBaeT BapuaHTbl ero mopepHusauuu. OH ykasbiBaeT, yto CD-npusopg
HeobxonMmo Bblbupatb AByx 1 60nee KHOMOUHbIA, C aHAOroBbIM ayaMOBLIXOAOM Ha 3af-
Hel naHenu. PacnonoxxeHne BbIXOOHbIX pa3beMOB MOKa3aHO Ha puc.3.

Astop npumeHun CD-npusog

(ne wuenoRsayiorea)
DIGITAL/ ANALOG s« | “PHILIPS” (Mmopenb ROD 1270/12) ¢ pgy-
AUDIO/ AUDIO \sm I0E MA KHOMKAaMM YNpasfieHWA, Npou3se-

OH 6bin BbibpaH M3 CD-npuBOROB TPex
dUpM, TaK Kak CYOBEKTMBHO Jyylle
BOCNPOU3BOAMN 3BYK. Ha BepxHel yactu
Kopryca y Hero ykasaHbl Heo6XxoayMble NapameTpbl UCTOYHUKA NUTaHWA: noTpebnexune no
uenun +12 B 1 A, no uenu +5 B 1 A. B peanbHbIX yCnoBuAxX npy OQGUHOYHON CKOPOCTM OH MO-
TpebnAeT okono 1 A oT uctouHnka +12 B m 0,8 A ot + 5 B. Takum obpa3som, obLLmii TOK, no-
TpebnAaemMbli NPUBOOOM OT UCTOMHMKA NUTaHKUA +19 B orpaHuyeH 2 A.

Kpome camoro CD-npusoga notpebyetcA KomnbroTepHblil kabenb (CD-apavis - 3BYy-
KOBaA KapTa) AnA coeanHeHna aHanorosoro Bbixoga CD-npmBoaa ¢ BbIXOAHBIMU KNEMMa-
MU 1 MOLLHAA KOMMNbIOTEPHAA PO3ETKA NUTaHUA C YETbIPbMA BbIBOAAMM AJS1A MOAAYM Ha
CD-npwviBog, nuTaHuA.

Cxema 6noka nutaHuA (puc.4) HECKONbKO OTNMYAETCA OT NPUBEAEHHOMO BhILLE.
TpaHcdopmarop ToponpanbHbli, OT 6510ka NUTaHUA “CTapuHHOrO” KanbkynAaTopa “Uckpa”,
€ro MoLHocTb 45 BT. [Inametp nposoaa nepsuyHon 06MoTku okono 0,3 MMm. K nepBryHoiA
0b6moTke pobaeneHa CyLlecTBytoLLaA BTOPUMYHAA Ha ~ 36 B (CymMapHoe ConpoTUBEHWE
obbvepmHeHHon nepsuyHon 06moTkn 75 OM), a HoBaA BTOpMYHaA 06MOTKa BHOBb HamoTa-
Ha nposogom M3B-2 0,86 MM B ABa nNpoBoaa (pnA obecnevyeHnA HeobxoamMmoro anA pa-
60tbl CD-npuBopa Toka 2 A). YBenuyeHue yncna BUTKOB NepBMYHON 0OMOTKM NONIOXKMTESb-
HO BNWAET Ha YPOBEHb LUIYMOB M HABOROK YCTPOMCTBA, Aa M NapameTpbl HaLLER 3eKTpu-
YECKOIN CETW OCTaBNAIOT XXenaTb Ny4LUero (C Takon nepsuyHon obmoTkon annapar pabora-
eT 6051ee HapexHo).
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= |
N
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Mnenep n3 CD-ROM

KoHcTpykuua 6noka nutaHuA BecbMa 136bITOYHA (B CXeMe UCMONb3yeTCA OAMH TPaH-
auctop BUX84 ¢ napametpamu: Uks = 450 B; Ikmax =2 A, Ppac = 40 BT). Wcxopa u3 pacce-
MBaEMOMN Ha TpaH3MCTopax MOLLHOCTK (12-20 BT), MOXHO cMmeno ybpatb BTOpPOi TpaH3uc-
TOp (T2) M yMeHbLWMTL emKkocTb C1 (xBaTuno 661 1 10000 Mk® Ha 25 B). MNepBoHayanbHO B
crabunusarope +12 B 6bin yctaHoBrEH papmarop nnowansto 300 cm2 ¢ ogHum KD503, 1
rpencA oH BecbMa NpuinyHo. MNoToM Halenca paguaTop nnowansto 420 - 430 cM2 ¢ osy-
MA TpaH3ucTopamu. Oba TpaH3nucTopa UMENW OAMHAKOBbIA KOIPMULIMEHT yCuneHua, no-
3TOMY MX MOXHO 6bI10 0CTaBUTL 6e3 TOKOBLIPABHWBAOLLMX PE3NCTOPOB B SIMUTTEPHBIX Lie-
nAX. OTOT BapUaHT NPUHAT, Tak Kak Tpebyembli Tok (~2,0...2,2 A) 00BONLHO BOMLLLON.

HeobxooMmo Takxe NOMHUTb, YTO 3aLiuTa OT MPEBbILLEHNA BbIXOQHBIX HAMPAXEHUN
+12 B u +5 B B 9T0M 610K NUTAHWA HE NPEAYCMOTPEHA (KPOME BXOQHOrO ObICTPOAENCT-
BYIOLLLErO Npepoxpanutena Ha 4 A), a ntoboe npesbilweHve nutarowmux CD-npusog Hanpa-
XeHuin 6onee 5% MOXET NPUBECTU K BbIXOAY €ro n3 cTpoA. MNo3tomy 1 peleHo bbino ne-
pecTpaxoBarbCA, yuuTbiBaa CTOMMOCTb camoro CD-npuBoga.

KPEHS5 >xenatenbHo yCTaHOBUTbL Ha papmarop niowaabo He MeHee 300 cm2. “Mpo-
TnBoBO36YyaHbIe” KOHAEeHcaTopbl 0,1 MKD >xenaTenbHO YCTaHaBIMBaTb Kak MOXHO 6nvxe
K BbiBogam KPEH. TpaHauctopsl KD503 - ot ctapbix 6nokos nutaHna EC 3BM, CM,
M4030. KoHpeHcatop C1 doupmel TECJTA ¢ peanbHoi eMKOCTbO 0kosio 13000 Mk®D. IMpw
MOKYMKe W YCTaHOBKE ero He0OXOAMMO NPOBEPUTL HA YTEUKY M “BbICbIXaHUE”, a TaKkxe xe-
narenbHO cHoBa “0TdhopMOBaTh” - HECKONBbKO pa3 3apAguTb 0T 06MOTKM TpaHcopmaro-
pa ~ 12 B uepes anog KO203A v MOLLHBIA pesnucTop conpoTtusneHnem 18...20 kOM. Pas-
pAXaTb ero ToOXe Haao Yepe3 CONPOTUBIIEHWE, & HE OTBEPTKO. TakaAa “dhopMoBKa” BOC-
CTaHaBNMBAET OKCUAHLINA CNoi KoHaeHcatopa. Konpercarop C3 - TaHTanosbli Tna K52-1
Ha 25 B, C4, C6 okcugHononynposogHukoBble Tuna K-53-30 Ha 20 B, no 3 wr., C2, C5, C7
TMna KM-5, KM-6. Bce COeAMHEHWA BbIMOSTHEHbI MHOTOXUIIbHBIMU NPOBOAAMU 60MLLLIOMO

— ceveHuA

Kopnyc cnenaH u3 M-obpasHoro crasnbHo-

ro Kapkaca (Ha puc.5 nokasaHbl gHuLLE U ne-

iy 5 PEenHAA NaHenb C 0TBEPCTUAMM Nog, fpaws, ce-
5 E”' = TEBOW BbIKNOYATENb, MHAMKATOP BKIIOYEHUA B
cetb 1 cnocob kpennenua dhanbLunaHenu, Ha
puc.6 - PoTo KOHCTPYKLMK), OBLLNTOrO Makcu-

Kopnye ManbHO “AblpyartbiM” 2-MM Aropasniem CO BCEX
375 I CoOrive cTopoH. MepenHAA dhanblunaHenb BbINOHEHa
@nbhm u3 2,5-MM propana. XKenatefibHO MCMonb30-
36'5:?‘5“” BaTb TONbKO HEMArHUTHble MaTepuansl. Mnar-
0 ‘ opma 6110Ka NUTaHWA M3roToBEHa U3 4-MM
TekcTonmTta. Ha Hell pa3melLeHbl TpaHchopMa-

° n — °| Top, AMOAHBLIN MOCT, nnara crabunusaTopos,

con ° lom , o= |Paavatopbl ¢ MUKpOCXeMamMu W TpaHaucTopa-

s ¢ ——| MW, NepexopiHbie “rpebeHkn”. Cam Apavs Tak-

Puc.5 XXe panonoxxeH Ha NnaTtopme u3 4-MM TEKCTO-

L BrnokHoT “Pagioamartopa” Ne 8-9



Mnenep n3 CD-ROM

nnTa W Tak XXe, Kak 1 BPYyrue 3femMeHTbl (TpaHc-
dopmartop, papuatopbl U Mp.), 3NEKTPUYECKU C
KOpPMycOM YCTPOICTBA He CBA3aH. AHANOroBbIi
Bbixog, CD-npuBoga cBA3aH TONbKO C BbIXOGHbIMU
KnemMmamu tuna “Tronbnan”.

HanbHenwana mogepHusauma CD npourpbl-
BaTeNA npepycmarpusaeTr [06aBNEHNE BbIXOLHO-
ro NOBTOPUTENA ANIA YIyULLEHNA KayecTBa 3BYKa,
obecneyeHmnA HU3KOro BbIXOGHOrO COMPOTUBIEHMA
1 BO3MOXHOCTU WCMOSb30BAHWA [OELIEBOr0 CO-
EAMHUTENBHOMO ayamokabena anA CBA3M C yCUN-
Tenem. OTOT BbIXOLHOW NOBTOPUTESNb 3anuTaH OT
co6CcTBEHHOrO 6noKa MUTaHMA C TOpoMAaNbHbIM
TpaHcdopmatopom 1 ctabunusatopamu, YTo nos-
BOSUT “pasBA3aTbCA” MO NUTaHUIO OT “LudpoBoin”
YyacTu gpaviea C Lefblo AOCTUXKEHMA Haumyyllero KayecTsa 3Byka Mpu UCMOSb30BaHWUK
aHanorosoro Bbixoga CD-npusoga.

Okcnnyartauma npourpoiBaTtena B Te4eHne 3 neT B UHTEHCMBHOM pexxume (80 3-5 4
B [€Hb) NOATBEPAMNA HALEXKHOCTb KOHCTPYKLWUK 610ka nutanuA. CD-npueopy perynAapHo
NPUXOAMNOCH Aenatb NPOUAAKTUKY (OUMCTKY OT MblIn U T.4.).

Bo3MOXHblE 3aMeHbl U pekoMeHpauuu. “TecnoBckuin” TpaHsuctop KD503 (
Uk3=80 B, Ppac=150 BT, Ikmax=20 A, Frp=2 MI'y, h21=40) Becbma npuBnekaTenbHblii A
MCMONb30BaAHNA B HU3KOBOSLTHLIX cTabunusatopax MoxXHO 3aMeHuTb 2N3055, KT8196M,
BM, 'M n um nopobHeimu, anoppl - KO202, KO213 n um nogobHMK, paccunTaHHbIMU Ha
Tok 6onee 5 A. Kongercaropbl: C1 - ntobbiMK kKa4eCTBEHHBIMW EMKOCTbLO 6051ee 8000 MKD
x 25 B, KM-5 - KINC, K73-17. brniokupoBouHble koHgeHcaTtopel 100 HO Tuna KM-5, KM-6 -
KINC nnun K73-17. 3nekTponuTnieckme KOHOEHCaTopbl JOMKHbI ObITb paccunTaHbl Ha Ha-
NPAXEHNE, HE MEHEe YKa3aHHOro B CxeMe (LyHTupytowe +19 B He meHee 25 B, +12 B He
meHee 20 B, +5 B He meHee 16 B). Becbma »enatenbHO TakKe Ha CETEBOW LUHYP YCTaHO-
BUTb NPOCTENLMA punbtp - 20-25 BMTKOB CETEBOrO LUHypa Ha (PeppuTOBOM KOJbLE
M2000HM puameTpom 45-50 MM, ceyeHmeM okono 1 cm2. [lmopbl MOCTa XXenaTenbHo 3a-
LWyHTUpOBaTb koHaeHcatopamu 68-100 HO Ha 250 B tuna K-73-17. 370 nonoxuTensHoO
B/IMAET HA NOMEX03aLLMLLEHHOCTb YCTPOWNCTBA.

Takoro poga KOHCTPYKLMM HE WUCMOMb3YHT BCEX BO3MOXHOCTEW MO YNpPaBEHWHO
npusogom CD-ROM, noatomy HekoTopble paguontobuTenu Co3paroT CBOWM CXEMbl
npourpbiBateNien Ha OCHOBE MMWKPOKOHTPONEPOB, 4ToObl peann3oBarb BCE BO3MOXHbIE
dyHKuMKM npusopa. Hanpumep, Ha cante hitp://radio-land.by.ru pasmeluera cxema
npourpelBatena komnakT-guckos u3 CD-ROM (puc.7), koTopbii ynpaeBnaetcA no wuHe IDE
KOHTposnnepoM. KoHTponnep npoBepeH co MHorumMmu guckosopgamu CD-ROM - ot 2- po 24-
CKOPOCTHBIX. XopoLuue pesynbrarbl nokasana pabora ¢ guckosogamu onpm: NEC, Philips,
SONY, GoldStar, FUNAJ, MITSUMI, PANASONIC. EgnHcTBeHHOe pasnuume B pabote ¢
HUMM - NOLAEPXKKA PErYANPOBKA FPOMKOCTH.

Puc.6
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Mnenep n3 CD-ROM
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Mnenep n3 CD-ROM
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Mnenep n3 CD-ROM

B npowurpbiBatene peann3oBaHbl cnegytoLime pexxmmsl paboTbl U AOMNONHUTENbHbIE
BO3MOXHOCTH:

- CTaHpapTHole anA npourpbiBatenei pexumsl “BOCMPOU3BEOEHWE”, nepemotka
“BMEPEL” n “HA3AL”, “MAY3A”, a Takxe “3AIPY3KA” (coBmeLleHa ¢ kHonkoi “CTOIM”);
- CBETOAMOAHAA MHAMKALMA OCHOBHbIX PEXUMOB pPaboThl;

- 6-pa3pAfHbIA LUGPOBOA UHAMKATOP BPEMEHM 3BYYaHWUA 1 HOMEPA TPEKA;

- aBTOMATMYeCKOE OMpEeAesieHMe HanuymMA WUnuM OTCYTCTBMA OMCKA B [OWUCKOBOAE W
OnpefesnexHne ero faHHbIX (KoNMYecTBo oparMeHToB, 0bLLee BpeMA 3ByYaHuna U T.4.);

- pexxum “OB30P”, korga parMeHT npourpbiBaetcA 15 ¢ 40 HaxaTtva nbon Knasuwm;
- pexxum “MEPEMOTKA 10 cekyHa” B NpoL,ecce BOCNPOM3BEOEHNUA;

- pexxum “HEMPEPLIBHOE BOCMNPOW3BELEHWE” BkntouaetcA nocie NpourpbiBaHWA
nocnegHero oparMeHTa, Toraa npourpbIBaHWe HauYnHaeTcA ¢ 1-ro doparmeHTa;

- bnokmposanue knaeuwu “EJECT” guckosoga, pabotaet knasmarypa KoHTponnepa (ecnu
BCTaBJ/IEH ONCK);

- aBTOMaTUYECKOE 3aKpbITUE KapeTKW AUCKOBOAA, ECNM OHA BbiaBMHYTaA 6onee 15 ¢;

- "TMTOBTOPHbIA 3ANYCK” - ecnn BCTaBNeH NNoxoil AUCK, To aenaetcA Ao 10-T1 MomnbIToK
HayaTb BOCMPOM3BefEeHWe C 3afaHHoOro mecta. B Takux cnyyaAx BOCMpow3BepeHue
BO3MOXXHO He C Hauana Tpeka, a ¢ 10-i...15-n cekyHabl;

- He Bce auckoBopbl nopaepxmsaroT pexum ‘TPOMKOCTb” (B paHHOM yCTpOWCTBE
annaparHo 1 nporpaMmMHO 3TO MpeaycMOTpeHo). B npolecce perynnpoBku rpoOMKOCTH
muraet ceetoamog “MAY3A”;

- NpW Haxatum kHonkn “BPEMA” npoucxogut CMeHa pexxuma WHOMKaUUU BPEMEHU -
BPEMA OT Hayana BOCMPOM3BEAEHUA TPEKA, BPEMA OT Hauana BOCNPOU3BEAEHNA AMCKA,
BPEMA [0 KOHL,A BOCMPOW3BEAEHNA ANCKA, ASIMHA Tpeka, obLanA anuHa aucka.

YCTPOWNCTBOM MOLAEPKMBAETCA OTKIIHOYEHWe BHeluHero ycunutenAa HY B maysax
(Tuna TDA1555Q).

B KauecTBe OCHOBbI CUCTEMBI YNPaBNEHNA NPUMeHEH npoueccop AT89C51 dmpMbl
ATMEL. CsAsb npoueccopa C OMCKOBOLOM OCYLLECTBSIAETCA MOCPEACTBOM 3-LUMHHbIX
6ydpepos 555AIM6. Pernctp 555MP22 n gewmdpatop 5551010 otBeYatoT 3a UHAMKALMIO
n knasuarypy. MHaukatop 9-paspAgHbIn, ¢ obwum katopgom (npumeHaetcA B AOHax),
OAMHOYHbIE CBeTOaMOabl Ntobble. Knasuarypa - KHonouHble nepekntoyareny MKH159 nnu
UX uMnopTHble aHanoru. BbiB.12 npoueccopa 3ape3epsBupoBaH Mof BBEAEHUE
AMCTaHLMOHHOrO ynpaBneHua (B AaHHON MOAENM He XBataeT NamATH NpoLLeccopa, Hy>KHO
6yneT ucnonb3osatb AT89C52 ), BbiB. 13 - oTKNtoueHne yeunutena HY.

5-BONLTOBLIN CTabUnM3aTop pasMeLLeH Ha nnare npoueccopa. OH npepHasHaveH
TONbKO AMA NWUTaHuA KoHTponnepa. Becb koHTponnep cobpaH Ha ABYX ABYXCTOPOHHMX
neyaTHbIX nnarax, pasmMepsbl NaaT coBnagatoT ¢ pasmepam guckosoga. Ha guckosopge CD-
ROM pxamnep pomkeH O6biTb B nonoxeHun “MASTER”. lMpaBunbHO cobpaHHbIN
KOHTpONnep HaunHaeT pabotartb cpasy 1 B Hanagke He Hy>KOaeTcA.

B xypHane PA N21/98 6bina onybnukosaHa 6onee npoctaA cxema KOHTposnepa, Ho
C TaKUMMU XK€ BO3MOXXHOCTAMM, OHAKO aBTop M. XopoLueBCKkuin U3 XapbkoBa He 00 KOHLA
npopabotan petanu Cxembl MO HeLoOCMOTPY MAKM XoTen nopsapaboratb Ha roToOBbIX

L.,‘I BrnokHoT “Pagioamartopa” Ne 8-9



Mnenep n3 CD-ROM

KOHCTPYKUMAX. Tak WA nHave, HO cxema octanacb HepabotocnocobHOM, U MHOMME Hallm
yuTaTenm XoTenn CaMOCTOATENbHO “OXMBUTL” NPOUrpbLIBATESNb, HO CBEAEHUA O TOM, UTO Y
KOro-To 3TO NONYYMIOCh, B PEAAKLMM HET.

YyutbiBaAa npuBNEKaTeNbHOCTb KOMMOHOBKM CXeMbl U €e BO3MOXHOCTH,
pepakunAa o6bABNAET KOHKYpPC cpeau papuontobutenei no [OBEAEHUIO CXEMbI
Xopoliuesckoro ao paborocnocob6Horo coctoAHUA. MlepBbli, KTO NPULLIET HAM FOTOBYHO
pencTeylowyto cxemy ynpasneHua CD-ROM, nonyuut npus B 300 rpH., BTOpoW W
Tpetuin nonyyatr no 200 rpH. Cxemy cnepyet conpoBoauTb ¢hotorpacpmeint rorosoro
YCTPOWCTBA, Ha KOTOPOMW OTYETIUBO BUAHLI NPOBOAHMKU NEYaTHOW WM MOHTaXKHOW
nnatel U MapKUpoBKAa MUKPOCXeM. ABTOpa Jiyylled KOHCTPYKLUU oOXupaert
DONOJIHUTENbHBIA CHOPNPU3, O KOTOPOM Mbl COO6GLLUM TONLKO €€ aBTOpY, YNOMAHEM
TOJIbKO 0 BO3MOXHOCTU 3apaborarb.

Hwxe npuBoguMTCA KpaTkoe OnuMcaHue CXeMbl, JaHHOE aBTOPOM KOHCTPYKLMM, a
TaKXe cama cxema KoHTponnepa (puc.8).
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B HacToAwee BpemA guckoeopbl CD-ROM ctanm HEOTbEMIEMOW YacTbio NH60ro
KOMMbIOTEPa, B KOTOPOM OHM WUCMONb3YHOTCA HE TONMbKO AJf1A UTEeHW pgaHHbix ¢ CD-ROM
OVMCKOB, HO M Kak MpoUrpbiBaTeNU My3blKanbHbIX KOMMNAKT-GUCKOB. C MOMOLLbO
npeanaraeMoro KOHTposnepa MOXHO o6oWTMCh 6e3 KOMMbIOTEPa M CKOHCTPYWpOBaTb
OTNIMYHBIA NpourpbiBaTesib My3blkanbHbIX KoMnakT-guckoB (MKO). Takoi MKLO mmeet
HEBbICOKYI CTOUMMOCTb (2-ckopocTHon CD-ROM ctout B cpeaHem 30 £oi., 4-CKOPOCTHOM
okono 50-60 pon.), npuemnemble rabaputbl U Maccy, CEpPBUCHbIE BO3MOXHOCTH,
npucywve dupmerHbiM MK,

MpourpeiBatenb 06ecneunBaeT CreayoLLIMe CEPBUCHbBIE PYHKLMM: aBTOMaTn4eckan
3arpyska KOMMakT-LuCKa, PEXMUM HOPMasbHOMO BOCNPOU3BEAEHUA, MOUCK NPeabIAyLLEro
unu nocnepyroLero parMeHToB, YCKOPEHHbIA MOUCK (PParMeHTOB C AMCKPETHOCTbHO
10 ¢, pexx<uM Bocnpou3BedeHnA Havana kaxgoro u3 dparmeHToB "ObB30OP", BpeMeHHbIN
ocTaHoB BocnpousseneHna "MAY3A", nHaMkaumA Ha Tabno OCHOBHLIX PEXMMOB PaboThl
MK, anekTpoHHaA PerynMpoBka aHajoroBoro BbixopHOro curHana "MPOMKOCTbL",
MHOMKaUWMA HoMmepa dparmeHTa (0o 99 dparMeHToB), MATb PEXMMOB OTOOpaXkeHuA
BPEMEHHbIX AaHHbIX (0blee BpemMA 3BYyYaHWA AMUCKA, BpeMA 3By4YaHuA BblOPaHHOro
(parmeHTa, BPEMA [0 KOHLA (PparMeHTa, BpeMA OO KOHUA Aucka, obliee BpemA Ao
KOHLLA AuCKa).

OcHoBoW koHTponnepa (puc.8) ABnAetcA 8-paspApgHbIN Mukponpoueccop AT89C51
Gupmbl ATMEL. AnroputMm npowrpbiBatena peann3oBaH NporpaMMHO, 4YTO NO3BOAWIO
CUNbHO ynpocTUTb camy cxemy. KoHTponnep csA3aH ¢ CD-ROM puckoBogom uepes
ABYyHanpaBneHHbIN WWHHLIA dopmuposaTens K555AM6 40-npoBofHbIM  LIeAdOM.
Peructpel D3, D4 1 D5 otBeyvatoT 3a paboty AMHAMWUYECKOR MHAMKALMN CYETUMKA BPEMEHM
1 HoMepa Tpeka.

Ynpasnenue MK ocywiectsnaetcA nocpenctsom 10 nepeksrovartenem ¢ HOpMasbHO
Pa3OMKHYTbIMU KOHTakTamu. MHOMKaumA OCHOBHbIX pexumoB pabotel MKO ("CTOM",
"CTAPT", "MEPEMOTKA BIMEPEO\HA3AL" BbinonHeHa Ha 4eTbipeX OBUHOYHbIX
ceetopnopax. WHoukatop HoOMepa Tpeka W BPEMEHU 3BYYaHWA ULUAPOBOIA
LUIeCTMpa3pARHbIA, rae ABa paspAfa VUHAMUMPYIOT HoMep Tpeka (po 99), a ocTasibHble -
BPEMA 3BYYaHWA B MUHYTaxX 1 CEKyHOaXx.

Bce anemMeHTbl CXembl (KPOME MWHAMKATOPOB) pasMeELLeHbl Ha ABYCTOPOHHEW
neyarHomn nnarte pasmepamu 75x75 MM. Pasbem X1 MOXHO He ycTaHaBnuBaTb, a pacnanTb
Lueind HenoCpPeaCcTBEHHO Ha nnary.

Mpoueccop MOXHO MPUMEHWUTb NO6oWA 51-COBMECTUMbIA C 0OBEMOM MaAMATU
nporpamm He MeHee 2K. OQMHOYHBIE MHAMKATOPBI MOTYT BbiTb IH060ro TMNA, LUdpoBbIe
¢ 06LmMM KaTogoMm, 9-paspAfHbIe, PACNONOXEHHbIE HA OTAENbHON nnare (MPUMEHAKOTCA B
AOHax). MOXHO MNpPUMEHWTb M OAMHOYHbLIE 7-CErMEHTHbIE WHAOMKATOPbI, COEAUHUB
OAHOUMEHHbIE BbIBOALI BMECTE.

NeyaTHaA nnarta paccunTaHa Ha NPUMEHEHUE PE3UCTOPHbLIX MATPULL, HO BO3SMOXHO
NPUMEHEHNE OOMHOYHbLIX pe3ncTopoB. OQHUM BbIBOLOM WX 3anauBaroT B Nnaty, a BCe
BMeCTe pacnauBaroT "B BO3fyxe" M MOACOEAMHANT K MIHOCOBOMY NPOBOAY NWUTAHMA.
MpaBunbHO cobpaHHaA Cxema NPakTUYECKW He Hy)XAaetcA B Hanagke. lpu nepeom
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BKJTHOYEHWUMN HEOOXOAMMO NpoBepUTb NOTPEBNAEMBIN TOK (Makcumym 100 MA) n ybeamteca
B HanMuuMu reHepauunm KBapueBoro pesoHatopa. bnok nwutanua TKO ponxeH
obecneumsatb ToK He MmeHee 1 ApnAa 12B n 0,8 A ona 5 B.

JanbHenwmm pas3BuTMeM KOHCTPYKUMM mpourpbiBateniA ¢ ucnonb3osaHuem CD-
ROM nBnAetcA, kak 1 BO BCEW LNGPOBOA 3BYKOTEXHUKE, 0OECMEYEHNE BO3MOXHOCTM
npourpbiBaHuA Apyrux oopmaros ansios, Hanpumep, Takux kak WAV, n ocobexHo MP3.

Ha caite http://www.mp3ar.com npegcrasfieHa KOHCTPYKLMA, OnucaHue,
pykoBopcTBo no cbopke MP3 nneiepa Ha ocHoBe CD-ROM nop, HassaHuem “ASPA” MP3
nnerep. AnnapatHble CpeacTsa, coctaenarowme “ASPA”, mMoryT 6biTb pasgeneHbl Ha ABe
rNaBHbIX 4acTu:

YacTb 1 - Cekuma ynpasneHus;

YacTb 2 - CekumA OekoaMpoBaHnA 3ByKOBOMO CUrHana.

CeKkunA ynpasneHuAa coctout u3 kKoHTponnepa PIC16F877, namAatn SRAM,
uHaukatopa LCD, scnomorarenbHon knaeuatypsl 1 CD-ROM BMecTe C HEKOTOPbIMM
UHTEPCDENCHBIMU JIOTMYECKUMMU CXEMAMM.

CekunA pekoampoBaHuA 3BYKOBOMO cUrHana coctout u3 gekogepa MP3 Ha ocHose
mMukpocxembl MAS 3507D u LIAM 3550A B COMPOBOXAEHWM HECKONbKWUX PE3UCTOPOB,
KOHLLEHCATOPOB M KaTyLLEK UHAYKTUBHOCTMW, COCTaBAAOLLMX LLenn counbsTpaLmu.

CekumA ynpaBneHnA WMeEET [OBe NaBHbIX LWWHbI: 16-BUTHaA wWnWHA [aHHbIX W 8-
paspAgHaA LWKHA, B OCHOBHOM AJNIA ynpaeneHuA anmapartHbiMu cpefcTeamu. LLvHa
[aHHbIX CBA3aHa C MUKPOKOHTPonnepoM yepe3 noptol C n D. OHa Takxke coeguHeHa ¢
BbIBOZAMM [JaHHbIX cnepgytomm obpasom: - CD-ROM (DO - D15); - SRAM (AO - A7, 101 -
108); - mnapwwve 8 6ut k LCD (DO - D7); - 7 6ut nopta C ucnonb3yetca ana I2S
nHTEpPdOenca AaHHbIX.

MopT B cBA3aH CO CnepyroWwnMy BbIBOAAMM:

* BblBOAb! ynpaenenua psuratenem CD-ROM (DAO - DA2, CSO, CS1); * nuHum appeca
SRAM (A8 - A15); - BbiBopbl ynpasneHmAa RW u RS LCD pucnnen; ' BbiBOAbl Ha
BCMOMOraTefibHyt0 KnaBwartypy, curHanoB “OcTaHoBWTb/M3BREYL”, “[MpourpeiBaHue/nay-
3a”, “Pexxum”, “Bnepen”, “Hasan”.

C nomowblo 3...8 nuHWiA pemynstunnekcopa nopt E wcnonbsyercA, utobbl
aKTMBM3MPOBATh CNEfyHLLME CUrHASbI:

- Bbixog 0 - He coefmHeH (nepeBoauT CreaytoLme 7 BbIXOBOB Ha HU3KWIA YPOBEHD);

- Bbixop 1 - SIC, koTopblit ABAAETCA 12S Yyacamu 1 CHOBa MHBEPTUPYETCA C MOMOLLbHO
TC7S04 nHBepTOpa;

- Boixog, 2 - DIOW, coobwaet npuogy CD-ROM, kakoe peiictsue npw 3anucu
LOMMKHO NPON30NTH;

- Boixog, 3 - DIOR, coobwaet npusogy CD-ROM, kakoe HeicTBME NpU YTEHUM
LLOMMKHO NPOU30NTH;

- Boixop, 4 - RESET, annaparHoe ctupaHnue ana npusoga CD-ROM. MporpaMMHbIi
BO3BpAT ABMIAETCA NyYLUUM BbIGOPOM, ¥ MOITOMY STOT BbIXOA HE UCMONb3YETCH;

- Boixop, 5 - LCD_E, ncnonb3yetca, yutobbl oTkpbiBate LCD gucnneid, u cHosa
WHBEPTMPYeTCA ¢ ucnonb3oeannem TC7S04 nHeepTopa;
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- Bbixog 6 - WE, ucnonb3yetcA, ytobbl aktuBuanpoBatb SRAM pgnAa nvwylien
onepawuuy;

- Boixop 7 - OE, ucnonb3yercA, utobbl aktueuampoBate SRAM pnA uutaemon
onepauu.

lMopT CBA3aH CO CneaytoLLMMN BbIBOAAMM:

- Bbixog, 0/1 - 12C vachl 1 12C gaHHble, KOTOpble UCMONb3YIOTCA, YTOBbI YNpaBAATb
MP3 gekopepom v Lupo-aHanorosbiM npeobpasosarenem;

*Bbixog 2 - KEY_IN, ucnonb3yercA, utobbl akTMBU3WPOBATb BCMOMOraTeSibHyH
Knasuarypy;

- Bbixog, 3 - A16, ucnonbayetca, 4tobbl nepekntounTb Mexay obnactsro 0 u 06nacTsio
1 8 SRAM. Obnactb 0 ucnonbayetca, utobbl xpanutb “Ornaenenne” (TOC), B TO BpemA
kak obnactb 1 ucnonb3ayetca kak 6ydpep anAa xpaHenua 16 Kb MP3 paHHbIx;

- Boixog 4 - DEMAND, wncnonb3yetca gekogepom MAS 3507D, yto6bl N03BOAUTL
npoxoxneHue Ha 125 Bxop, 6GUTOBOrO NOTOKA ANA AEKOANPOBAHMA.

Ha puc.9 nokasaHa Onok-cxema Cekuuu ynpassieHuA, COCTOALLAA U3 OMUCaHHbIX
BblLLE YacTen.

CekumA OekopupoBaHWA 3BYKOBOrO curHana coctout u3 gekogepa MAS 3507D wn
LIAN 3550A. [ekopep nonyyaeT AaHHble no 128 nuHuM. [aHHble LEeKORMpYTCA W
nepecobinatotca Ha LIAT, kotopblii npeobpasoBbiBaeT LMPOBbIE AaHHbIE, NOSyYeHHbIE OT
[eKoaepa B aHanorosble 3ByKOBbIE CUrHANbI.

Ob6a oTux ycTpolctBa ynpaenawTcA Yepe3 [2S uHTepdbeiic. 12C uHTepdeiic
NCNONb3YEeTCA AN1A UHWLMANM3auum OeKopepa, a Takke ONA PeryfiMpoBKu YCUNEHWA ero
6acoB 1 BepxHux YacTor. B cnyyae ¢ LLAM I12C uHTepdpeiic ncnonbayetca, 4tobbl ynpasnaTb
FPOMKOCTBHO.

LUAMN pa6oraet ¢ 14,745 ML, KBapLeBbIM Pe30HATOPOM W MOCHIIAET MOCNenoBa-
TEMbHLIA CUrHaN LEKOAEepy Ha 3TOW 4actote AnA Toro, 4tobbl TOT B aBTOMAarnveckoM
pexXMMe Mor 06HapyXMTb pPasfinYHbIE TUMOBbIE YPOoBHM 3anucu MP3 onA nocnenyoLwero
[EeKOAMpOoBaHKA.

BHewHMe naccuBHbIE KOMMOHEHTHI (Pe3UCTOpPbl, KOHAEHCATOPbl W KaTyLIKW
WHOYKTMBHOCTM) OblM MCMOMb30BaHbl COMACHO JIMCTY [daHHbIX W3roToBWUTENEW ANA
MUKpocxeM. Lindpposble yactu obenx Mukpocxem paboTalT Ha YpOBHE HanpAXKeHWA
3,3 B, B T0 BpemMA kak aHanoroeas Yactb LLAI ncnonb3yet ypoBeHb HaNpAXXeHWA NUTaHNA
5 B npu 605bLLION BBIXOGHON MOLLHOCTY.

Ha puc.10 nokasaHa 6510k-cxema CekumMu OeKOAMPOBaHNUA 3BYKOBOrO CUrHana.

Mpveog CD-ROM - 3TO eOMHCTBEHHbIA BHELUHWA KOMMOHEHT, UCMONb3yeMbli B
“ASPA” MP3 nneiepe. Mepeparownin NpOTOKOA, MCMOMb3yeMbI C 3TOW nepudpepuent -
ATAPI, a cBA3b Mexay NpuBOAOM U cxemoi caenaHa yYepes IDE 40-KOHTaKTHbIA MI0CKUI
Kabenb, KOTOPbIA CBA3aH C MUKPOKOHTPOMEPOM Yepes 16-61ToByHO ABYHANPAaBNEHHYHO
LUWHY BAaHHBIX 1 8-6UTOBYHO LLUMHY YNpaBfieHuA.

Ha puc.11 nokasHa cxema coepguHenuin ATAPI ¢ npusogom CD-ROM.

OyHKUMe MWKPOKOHTPONIepa ABJIAETCA YrpasrieHne BCeMu nepudepuamMn B
cxeme. B paHHoi cxeme ucnonb3ayetca mukpocxema PIC koHTponnepa 16F877. PIC numeet
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8 Kb nporpammupyemMon conaL-namATi, 368x8 6ut namATu gaHHbix (SRAM) n 256x8 6ut
namATn nporpammupemoro TM3Y. lMporpammupyemans naw-namAte 3toro PIC
KOHTPOSepa MOXeET BbITb 3NIEKTPUYECKM 3anporpamMmmMmupoBaHa u CTepta HECKOMbKO pas.
16F877 nmeeT 33 BXOAHbIX-BbIXOOHbLIX BbIXOLA, pa3faeneHHble Ha 5 noptos. MopT A umeer
6 6uT, noptbl B, C 1 D umetoT no 8 6ut kaxxabii u nopt E nmeert 3 bura.

E

BrnokHoT “Pagioamartopa” Ne 8-9



Mnenep n3 CD-ROM

OnepaunoHHaA 4actota 3Toro MUKpokoHTposnepa - 20 MM, Takum o6pasom,
Kaxgbln T-umkn (BpemA, HeobXOOMMOE Ha BbIMONHEHMe BcCero Habopa KoMaHpg
npoueccopa) coctasnaet 200 Hc.

XotAa mukpocxema 16F877 umeet Bo3moxkHocTu LIAM n EEPROM namATb, OHM B
[AHHOW CXeMe He UCMONb3YHTCA.

Hemynstunnekcop ¢ 3 BbIBOLOB HA 8 NWHWIA ynpasnAeT 8 curHanamu, Kotopble
nonepeMeHHO aKTUBWU3MPYHOTCA (HU3KMA YPOBEHb) Yepe3 3 BbiBOAA nopra Bbixopa E
MUKpPOKOHTponnepa. CurHanel LCD_E (LCD pucninei BkntoueH) 1 SIC (I12S yackl) npoxopATt
yepes uxBeptop TC7S04, TaK Kak 3TV CUrHaNbI HY>XHbI HA BLICOKOM YPOBHE.

Ha puc.12 nokasaHa cxema nopgkKnoyYeHna MUKPOKOHTPOIepa.

[Be rnaBHble OyHKUMM namatn SRAM B npourpoiBatene “ASPA” - 310 xpaHeHue
Tabnuubl copepxxanua (Table Of Contents - TOC) komnakT-gucka n 16 Kb gaHHbIx. XotA
“cnonb3yemasn B ycTponcTee Mukpocxema namat SRAM K6TI008 nmeet 32 Kbx8 6uT, HO
no npuyunHe yaobecTea NpUMEHEHa UMEHHA OHa.
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Ha puc.13 nzobpaxkeHa cxema nopkntoueHna MuKpocxemMbl namAatn SRAM.
Owncnnen LCD wcnonb3yetcA, ytobbl oTobpaxkate HOMepa AOPOXKEK Ha ayamo
KOMMaKT-AUCKe, a Takxke HasdeaHuA channos B MP3 komnakT-gucke. MpomkocTs, 6ackl u
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Mnenep n3 CD-ROM

BEPXHME YPOBHM TakXe nokasaHbl Ha 3kpaHe. Tun ucnonb3dyemoro LCD - 16x2 3HaKoBbIN
WHAMKATOP, UMENLWNA 8-6UTOBYIO LUMHY OAHHbLIX, 2-OUTOBYIO YNPaBAAOLLYKO LUMHY U
paspeLuarouii but, ynpaenaemole yepes 74AC138.

Ha puc.14 nokasaHa cxema NoaKNKYEHNA NHAMKaTopa.

Oexkopep MAS 3507D ot chupmbl Micronas Intermetall npumenAeTcA pnAa Toro,
yTobbl paclumcposaTb

MP3 apxuB, xpaHsa- L U11
WMACA Ha KOMMakKT- \D10 - 12 GND 104 1; g}; ;
QuCKe. N -] 103 105 f—= 57
B OCHOBHOM \B8 3 198 [0 D12y
7 o el i DTS
pekopepbl MAS 3507D - g% 2; é—g? %5
3710 3anporpam- O 7 |as A10 12 PBJ I
8 = |24 — N\
MWUpOBaHHbIE B 3aBOA- |53 5 A OE [=5=—0 OE pp, —
CKUX YCNIOBUAX MUKPO- N\DZ 0] A3 AT I35 CEERY
NeJi | A2 " P\
CXeMbl, COLepXallne 5 = A1 A8 =52 TR\
A0 A13
anropuTM, Heobxoau- /_;g CEN v Y gg owr O ¥
MbIA AS1A pacumMgpoBKm v >—] A4 CE2 == B2
MPEG. 310 ycTpoiicTBo A18 o i \
paboTaet B coeiMHeHUN

¢ LIAM 3550A, Takxe ot Puc.13
dupmbl Micronas Intermetall, koTopbi 06ecneumBaeT TakToBble CUrHanbl, Heobxoaumble
anA pabotbl gekopepa.

BxogHble paHHblE Ha AEKopep NOCTynmakoT yepes 12S uHTepdpeiic, a ynpaeneHue
6acamu M BepxHWMK 4acToTamu OcCyluecTBnAeTcA uepe3 12C uHTepdeic. Bbixopom
[ekopepa ABnAeTcA 32-6uToBaA WKHA |25, curHanbl ¢ kotopoit nocTynatot Ha LIAM pnAa
npeobpa3oBaHnA B aHANOrOBbLIA CUrHA.

Oekonep MAS 3507D BbinonHeH B kopnyce PQFP Ha 44 BoiBopa. Cxema pexopepa
nokasaHa Ha puc.15.

Lndgpo-ananorosbin npe-
obpasosarenb 3550A HyxeH gnA gy

Toro, utobbl npeobpasosbiBaTbh LCD1
AaHHble 32-61TOBOM LWMHBI [2S oT oD s |-
nekopepa MAS  3507D B 2 vee E [—DE
aHanorosbld curHan. B cxeme vee R . o7
NCMONb30BaH BHELLHWIA KBapLie- g; 3 Doy
Bblli pe3oHatop Ha 14,745 ML e D5 (2 ~
BMecTo 14,725 MI, ykasaHHOro B 83 _90%%/
CMpPaBOYHOM JIMCTE HA [aHHYO =l g o s—m’,
MUKPOCXeMy, 13-3a Heobxoau- al al 0o o
mMoctn obecneuntb ynobcTBO

Puc.14
pacnonoXxeHuaA 3/1EMEHTOB

CXeMbl Ha nnare.
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YnpaBneHue rpoMKOCTbIO MPOUrpbIBaHUA My3blku cenaHo vepes 12C uHtepdeic.
OavH 13 aByx BCnomMorarenbHbix BXogos LLAM ncnonb3yetca gna toro, 4tobbl npuHuMaTh
aHanoroBblii 3ByKOBOW curHan ot npusoga CD-ROM, korga npourpblBaeTcA 3BYKOBOWA
KOMMaKT-guck. LIAM umeet BbIXOL Ha HAYLLUHWKKW W JIMHENHbIA BBIXOL, HO TOSIbKO FPOMKOCTb
B HayLLHMKaxX MOXET YNpaBfiATbCA Yepes WuHy |2C.

Mukpocxema LIAM 3550A BbinonHeHa B kopnyce PQFP Ha 44 BbiBoga. Ha puc.16
rokasaHa cxema BkoueHuna LIAI B yCTpOWCTBO npourpbiBaTensa.

MporpamMHoe obecneyeHne onA NpourpbiBatesiA MOXHO NonyunTb 6ecnnarHo Ha
camnte no agpecy http://www.mp3ar.com/Software.htm.
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Mnenep n3 CD-ROM
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R30 C33
Monesnan nudopmauua

B Hosom 2005 ropy ypHan “PaavoKOMMOHEHTLI”, KOTOPbIA C MOMEHTA CBOEr0 OBHOBMEHMA YXKe 3achyXun
aBTOPUTET KaK NPOCECCHOHANbHbIA XypHAN ANA CNELUanicToB OTPacii PapnoaneKTpoHuki, bynet eue Gonblue
0TBEYATh X BLICOKIM TPebOBaHMAM.

KypHan 6ymeT BbIXORMTb NOA HOBbIM Ha3BaHWeM “PafynoOKOMNOHEHTHI, annaparypa, PEMOHT”, 1 COAepx)aHue
ero Oymer otBeyatb HaspaHuto. OCHOBHbIMM pa3penamin XypHana B [OMONHEHWE K YXe WUMEIOWUMCA no
PaAMOKOMMOHEHTAM, X MPUMEHEHMIO B MPAKTUYECKMX CXEMAX 1 HOBOCTAM (PMPM-NPOM3BOAMTENEN CTaHyT onucaHna
CXeM NpocheccuoHanbHoM annapatypsl, METobl 1 CnocoObl YCTPAHEHWA HEUCMPABHOCTEN B HEil, TEXHONOrMA 1
opraHusauum cepsucHoro obcnyxwusanna. COOTBETCTBEHHO, €ro 06bem yBenuuutcA Ao 64 CTp., @ NepUoANYHOCTb
Bbixoaa Oyner pas B Ba MecALa, 6 pas B rop.

[nA Toro ytobbl XenatLume MO MOANUCATLCA Ha CREeayloLMiA rof, C MONMHbIM NPEACTaBAEHNEM O TOM,
NONOMAET UM 3TOT XYPHAN UK HET, pefakLIMA NpUHANa pelleHune BbinycTuTb PK N2 4/04 atoro ropa yxe B TOM Bufe,
B KaKOM €ro nnanumpyetca Bbinyckars B 2005 r. O6bABnAem 06 3T0M 3apaHee, YToBbl MOXHO b0 yeneTs nogamcaTsea
Ha PK N2 4/04 po 15 okTAGpA.
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CnpaBoyHuk bP

CpaBHuTeNbHaA Tabnuua 3BYKOBbIX KapT MUPOBLIX MPOU3BOAUTENEI

3ByKOBaA kapta Yacror. Koadp. OtHow. |WHTepmog. |OnHamuny. |LLymbl Mpumeu.
AvanasoH |rapmMoHuK|c/w UCKaXKeH. [amanasoH

Aardvark Direct Pro OtnnuHo  |OtnnuHo |OTnmnyHo |OTtnnuHo  |OTnnuHo  |OTnnyHO

24/96

ALS200 Chipset (Digital [Inoxo Mnoxo Mnoxo Mnoxo Mnoxo Mnoxo

Research Wave3D)

Aztech SC128-3D Very |Xopowo |Xopowo [[noxo XopoLuo Xopowo [Xopowo

Baseline Cranpapt |CtaHpapt |Ctangapt |CtaHpapTt |CtaHpapt |CtaHpapt |Pekomerpyetca
Kak 3TasioH

CM 8330/HT1869 Chipset |[Tnoxo Mnoxo Ou.nnoxo |Ou.nnoxo |Ou.nnoxo |Xopotuo

CMI CM 8338 Chipset Mnoxo Mnoxo Mnoxo Mnoxo Mnoxo Mnoxo MoxHo
ncnonb3oBaTtb
LMdOPOBOWA BbIXOA,

CS4232 Chipset Ou.xop. [Ou.xop. |Ou.xop. |Ou.xop. Ou.xop. |Ou.xop.

(Generic)

CS 4236 Chipset Ou.xop. Ou.xop. |Ou.xop. [Owu.xop. Ou.xop. |Ou.xop.

(Terratec EWS64 XL)

CS 4237 Chipset (Turtle |Ou.xop. |Ou.xop. |[Ou.xop. |Owu.xop. Ou.xop. |Ou.xop. |16-6uToBHIA

Beach Malibu) LUPOBOI BbIXOA,

CS 3310/4327/5335 chips |OtnnuHo  |OtnnyHo |OTtnmnyHo |OTtnnuHo  |OTtnnuHo  |OTnnyHo

(Event Darla)

C 3310/4327/5335 chips  |OtmnuuHo |OtnmuHo [OtnmuHo |OtnuuHo  |OTnnyHo  |OTnnyHo  |24-6uT. umdposoii

(Event Gina) BX./BbIX.

CS 3310/4327/5335 chips |OtnnuHo  |OtnnuHo | OtnnyHo |OtnnuHo  |OTnnuHo  |OTnnyHO | 24-6nT. umndbposon

(Event Layla) BX./BbIX.

CS 3310/4327/5335 chips |OtnnuHo  |OtnnuHo |OTtnnyHo |OTtnnuHo  |OTtnnuHo  |OTnnyHO

(MIDIMan Flying Cow )

CS 3310/4327/5335 chips |OtnuuHo |OTnmuHo [Ou.xop. |Ou.xop. Ou.xop. |OTAnYHO | 24-6nT. uncbposon

(Turtle Beach Fiji) BX./BbIX.

CS 3310/4327/5335 chips |Ou.xop. |OtmnmuHo [Ou.xop. |Ou.xop. Ou.xop. |OtnnyHO |24-6uT. LndpoBoK

(Turtle Beach Pinnacle) BX./BbIX.

Diamond Monster Sound |Ou.xop. |Ou.xop. |Ou.xop. |Ou.xop. Ou.xop. |Ou.xop.

M80

Diamond Monster Sound [Ou.xop. |Ou.xop. |Ou.xop. |Ou.xop. Ou.xop. |Ou.xop.

M100

Diamond Monster Sound |Ou.xop. |Ou.xop. |Ou.xop. |Ou.xop. Ou.xop. |Ou.xop.

M300

DAL CardD Deluxe OtnunuHo  |OtnnuHo [OTnnyHo |OTnnuHo  |OTnnuHO  |OTRMYHO | 24-6KT. undbposon
BX./BbIX.

Ensoniq 1370 Chipset Ou.xop. |Ou.xop. |Ou.xop. |Ou.xop. Ou.xop. |Ou.xop.

(Ensoniq AudioPCI)

Ensoniq 1370 chipset Ou.xop. |Ou.xop. |[Ou.xop. |Ou.xop. Ou.xop. |Ou.xop.

(DCS 727)

Ensoniq 1371 Chipset Xopowo [Ou.xop. [Ou.xop. |Ou.xop. Xopowo [Xopowo

(Sound Blaster AudioPCl

5600)
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Ycunutenun pagmnovacTotbl

Yeunutenu pagmoyactotsl (YPY) OTHOCATCA K NMMHEWHbIM aKTUBHBIM paguoLenam ¢
NOCTOAHHLIMU NapamMeTpamMu, B KOTOPOiA HApARY C NaCCUMBHLIMMU 3IEMEHTaMU (KaTyLIKaMm
WHOYKTMBHOCTMW, KOHLAEHcaTopamu, pe3ucTopami) COLEepXarcA WCTOYHUKM 3SHeprun. B
KauecTBe NOCrefHUX WCNOMb3YHTCA JNEKTPOHHO-BAKyyMHble npubopbl (namnbl),
TpaH3ucTopbl (bunonApHble, nonesbie), BY anoabl, mukpocxembl, CBY npunbopebi.

AKTUBHaA Lenb XapakTepu3yetcA Tem, UTO MPU rapMOHUYECKOM BO3OY>XOEHUM
CPEQHAA MOLLHOCTb CUrHana Ha Bbixoge Oonblue, 4em Ha Bxope, T.e. MPOMCXOAUT
yCUneHne 3a CYET NPUCYTCTBUA B CXEMe aKTUBHOMO anemeHTa. YPY o6bluHO B KavecTse
BXOOHbIX Lienen 1 Harpysku cogepxxar konebatenbHble Lenu, OTAMYaoLLMeCcA BbICOKON
BOBPOTHOCTLIO NPU PE30HAHCE, NOITOMY KO MPULMEHT yeuneHua YPY 3aBUCUT He TONbKO
OT KPYTU3HbI BONLTAMMNEPHOW XapakTEPUCTUKU aKTMBHOTO 3fIEMEHTa, HO U OT
9KBWBANEHTHOTO COMPOTUBIIEHUA MapanienbHoro KOHTypa Harpysku. Kak W3BecTHo,
conpoTtueneHwe napannensHoro LC KoHTypa npu pes3oHaHce 60fblle akTUBHOMO
conpotueneHna koHTypa B 150-300 pas, 3ta BennunHa 06bl4HO Ha3blBaeTcA [OOPOTHOCTHIO
KOHTYpa, BO CTONbKO pa3 BO3PAacCTaeT ycuneHnue pe3oHaHcHoro YPY no cpaBHeHuto ¢
anepuoanYecKUM yeunuTtenem.

B 3aBucumocTy oT Bbibopa BLIBOLOB A1A NOAKIHOYEHUA BXOAA U BbIXOAA aKTUBHOIO
anemMeHTa (TpaHauctopa, namnbl) B YPY pasnuuarotcA Cxembl C OBLLMM 3MUTTEPOM
(ucTokom, Katogom), obueit 6a3oi (3aTBOPOM, CETKOM) M OBLLMM KONNEKTOPOM (CTOKOM,
aHoaoMm). Kak OKBMBANEHTHbI WCTOUMHWMK 3SHEPrMM aKTUBHLIA 3NEMEHT C 06LWuM
SMUTTEPOM ABNAETCA UCTOYHUKOM TOKA, yNpaBnAeMbIM HanpsxeHueM, ¢ obuiei 6a3on -
WCTOYHMKOM TOKa, YNpaBiAeMbiM TOKOM, C OOLLMM KOMSIEKTOPOM - 3MUTTEPHBLIM
NOBTOPUTENEM.

B cxemy YPY mMoryT BBOAUTLCA 3NEMEHTBI 0O6paTHOM CBA3M MO TOKY (HanpAXeHue
ob6paTHON CBA3WM MPOMOPLMOHANIBHO BbLIXOAHOMY TOKY) W/MAM MO HanpAXEHWH (TOK
obpaTHoi CBA3K NPONOPLMOHANEH BbIXOLHOMY HanpAXEHW0). Pasnnyatot oTpuuatenbHyto
(OOC) v nonoxutenbHyto (MOC) Buabl obpaTHoi cBA3W. Ecnu BBeneHwe 0bpaTHo CBA3M
YBENUYMBAET KOIPMPUUMEHT ycuneHua, To peub upet o MNOC, B NpoTMBHOM Crydyae
nmeerca OOC. Beegernne OOC ysenunumsaet ctabunbHocTb paboTbl YPY, ogHako mpw
9TOM YMEHbLUAETCA YCUIEHNE BbICLUMX FAPMOHWYECKMX COCTaBAAKOLLMX CUrHana, T.e.
YMEHbLUAKTCA HeNuHelHble uckaxenua. Kpome atoro, BeepeHne OOC pacumpaer
nonocy nponyckaHua YPY, a Takxxe B HEKOTOPbIX Cly4YaAx NO3BONAET YMEHbLUNTbL YPOBEHb
ooHa NUTaKOLLUX HaMPAXEHUNA.

CxemotexHuka YPY pasnunuaetcA B 3aBUCMMOCTM OT YacTOTHOrO AuanasoHa, AnA
KOTOPOro OH CKOHCTPyMpoBaH. Ha HwxHux uyacTtotax go YKB puanasona ycunutenum
cobupatotca Ha cocpepnotoveHHbix LC anemeHTax, a ¢ 200 My, npyMeHAKTCA 3NEMEHTI
C pacnpepeneHHbIMU napaMeTpamu, UCMONHEHHbIE B BUAE MUKPOMONOCKOBbLIX NIMHKA. B
amnanasoHe CBY B KayecTBe pe30HAHCHbIX 1 NPOBOAALLMX LLenei MCNONb3YHTCA SEMEHTI
LJIMHHBIX JIMHWIA B BUAE 06bEMHbIX PE30HATOPOB ¥ BONTHOBOLOB.

MpumeHaAtotcA YPY B cxemax paguonpueMHbIX YCTPOWCTB B KayecTBE BXOAHbIX
ycunuTenen ¢ npegBapuTesisHON Cenekunen CurHana, a Takke B KayecTse ycunutenen
NPOMEXYTOUHON YacToThbl (YI1Y), B KOTOPbLIX NPOUCXOLMT OCHOBHAA CENEKUWA curHana. B
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Yeunutenm papnoyacrtorbl

cxemMax papuoriepefarolimnx yctponcts YPY HasbiBalT reHepartopamu C BHELLUHUM
B036yxaeHnem. OHM BbINOAHAKOT (DYHKUUM NpeaBapuTenbHOro  hopMUpoBaHUA
nepefaBaemMoro curHana Ha ypoBHE MasblX MOLLHOCTEW, NOSTOMY OAMH M TOT XXe TpakT
YCUNIEHMA B TpaHCMBEpHbIXx cxemax (cMm. BP N2 7/04) wucnonb3yetcA B KauyecTse
dopmuposartena npu nepepade u YMNY npu npueme. Kpome toro, YPY B nepeparumkax
UCMOMb3YHOTCA Kak yCunuTenu MoLLHocT BY curHana nepep ero nogaveii B aHTEHHy.
Paccmotpenune Bcero pasHoobpaswA YPY, onyckas camble NpocTble, HaYHEM C
Hanbonee WHTEPECHbIX TPAH3UCTOPHbLIX CXEM, TUMWUYHLIM MPEACcTaBUTENIEM KOTOPbIX
ABnAeTCA cxema I, YToukuHa us r. PAsanu, U. ToHyaperko (RC2AV) u3 r. Muxcka (P 7/91).
YPY, npuHuMnuanbHaA CxemMa KOTOpOro nokasaHa Ha puc.1, otnuyaetcA 60nblwMM U
YCTONUMBBIM KOIDPULMEHTOM yeunenna Ku (HECKONBKO ThICAY ) M ManbiM noTpebneHnem
Q U BbICOKOM CTabubHOCTbIO

R XapaKTepUCTUK.
?'1 ; Beow0a Mo MOCTOAHHOMY  TOKY
) I3 TpaHsuctop VT1 BKNOYEH AWMOLOM

(6asa n KONNEKTOP 3aMKHYThl Yepes
10033 ppoccenb L1). Bca cxema no
|_| MOCTOAHHOMY TOKY nNpeacTaBnAer
€060 ynyyLUeHHbI reHepaTtop Toka
Q Yuncona c¢ rny6okon OOC no Toky.
VI2 MoatoMy pexumbl paboThl BCEX
_ TPaH3UCTOPOB CTabwibHbl M HE
3aBUCAT  OT Temnepatypbl ”
u MUTAIOLLLEro HanNpAXeHUA (eCcnm OHo
Bxoa 6onbwe 2 B). KonnektopHble TOKu
- = VIt VT2 1 VT3 oaMHakoBbl 1 3aAatoTcA
20033 pesuctopoM R1, BennunHa koToporo

onpegenAeTcA no gopmyne:

Puc.1 R1=(Unnt-2U63)/IK,
roe  U6s=0,7 B  pnA
KPEMHWEBBIX TPAH3UCTOPOB; IK - Xenaemeblid TOK konnektopos VT2, VT3.

Mo nepemeHHOMY TOKy cxema npegctaenAer cobon ycunutens 03-03-03,
obraparowmnin  HambonbWnM KOSPMUUNEHTOM MO CPABHEHMIO C APYrUMU CXEMamu
BK/IHOUYEHWA TPAH3UCTOPOB B TPEXTPAH3UCTOPHBIX YCUAUTENAX.

MepBbIn Kackap ycuneHuA BbiNOSHEH Ha TpaH3ucTope VT1, a L1 obecneumnBaer
cMelueHne. OcobeHHocTbo pabotbl VT1 ABAAETCA PaBEHCTBO HYMO HanpAXeHWA
Konnektop-6a3a atoro TpaH3ucTopa. 3T0, OAHAKO, HE OTPAXKAETCA Ha ero YCUMTENbHbIX
CBOICTBAX, TaK KaK HanpAXeHue konnektop-amutrep Uka= 0.7 B, YT0 ANA ManoMOLLHbIX
KPEMHMEBbIX TPAH3UCTOPOB  3HAUMTENbHO OOMblue HanNpPAXEeHWA  HacblLEeHUA,
cocrasnatowero 0,1-0,2 B. C1,C2= 0,033 MK®, L1,L2= 40 mMKkIH, R1= 5,1 KOMm

Mpm cTonb HU3KOM HanpAxeHUn UK3 akTUBHbIA pexxum VT1 coxpaHAeTcA TONbKO 10
TeX Nop, Noka aMmnianTyaa NePeMEHHOr0 HanpPAXEHWA Ha ero KOMNEKTOPE He MPEeBbICUT
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Yeunutenm papnoyacrtorbl

200 mB. OpgHako B Aa@HHOM ycunutesie OHa He MOXeT ObiTb 6orblie 13-3a BbICOKOrO
YCUIEHUA NOCNEQyoLWUX Kackapnos Ha VT2, VT3.

Bropoi kackap, ycunenua Ha VT2 Takxe BbinofnHeH no cxeme ¢ O3, yCUNEeHHbIR
curHan sbigenaeTcA Ha R1. C konnektopa VT2 curHan noctynaet Ha 6asy VT3, amuttep
KOTOpPOro 3as3emfieH MO BbICOKOW 4acToTe 4epe3 On0KMPOBOYHBLIA KoHAeHcatop C2.
YevnerHbin VT3 BbIXOOHOW CUrHan BbIAENAETCA Ha Harpyske Z1, B KayecTBe KOTOPOM
MOXeT ObITb WCMONb30BaH NapannenbHblii KonebatenbHblii KOHTYP (MpUM Pe30HaHCHOM
ycunuTesne) unm pesnuctop (npu WUPOKONONOCHOM).

YewnuTeno obnagaeTr BbICOKAM W YCTOMYMBBLIM  KOSULMEHTOM YCUIIEHUA,
HEKPUTUYEH K MOHTaXy W pPacrosiokeHWo 3nemMeHToB. [1pu ykasaHHbIX Ha pwuc.i
HoMuHanax, VT1-VT3 KT368AM, Unut=12 B u pesuctope B 1 kOm B KayectBe Z1
ycunutenb umeeT nonocy uvactor 0,1..20 MMy m Ku=3000. MNpu HeobxogumocTu
perynmpoBku Ku B LWUMPOKMX Npegenax (Hanpumep, oaa APY) ynpaBnatoLwwee HanpAxeHue
+1,5... 12 B MOXHO noparb Ha BEpXHWii BbiBoA, R1, 0TCOEOMHMB €ro OT MAKca UCTOYHUKA
nUTaHWA.

MpumMep ncnonb3oBaHWA pacCMOTpeHHOro YPY B npuemMHMKe NpAMOro YCUAEHWA Ha
CB pgnanasoHe nokasaH Ha puc.2. MarHutHaa aHTeHHa WA1 BbiNOfHEHa Ha CTepxHe
400HH 0,8 MM, L1 copepxut 90 ButkoB nposoga MOJLLO 0,1, a L2 - 3 ButKa TOro xe
nposoga. C KaTyLKK cBA3U L2 NPUHATLIA curHan noctynaet Ha Bxod YPY, aHanormyHoro
OnMcaHHoOMy, C TeM NLLb OTANYUEM, YTO AJS1A YNPOLLEHWA BMECTO APOCCENeN BKIHYEHb
pesuctpbl R2, R3. Co Bxopa YBY Ku=6000 npu Unut=6 B. [JeTeKTOp BbINOMHEH HA AModax
VD1-VD3, kotopble 06A3aTeNbHO AOMKHBLI ObiTb repMaHneBbiMU. PUEMHUK COXpaHAET
paboTocnocobHOCTb NPU CHUXEHUW HanpAxeHua o 1,6 B.

VT1-VT3 KT315 _ 25mMA 6B

H—
| ca0,033m

| IC2 0,033 MK yp3  Buixog HY

‘%!J_ 50 mB
i I R3 22k

C5 0,01 mk

Puc.2
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Yeunutenm papnoyacrtorbl

OueHb pacnpocTpaHeHbl Tak Has3blBaeMble KackopgHble cxembl YPY, B kOTOpbIX ABa
aKTUBHbIX 3fIEMEHTa BK/OYEHbI nocneposarenbHo no cxeme O3-Ob. Takaa cxema
obnapaer yCTOMUUBOCTBIO, BLICOKUM KOIMMPULMEHTOM YCUNEHWA W LUMPOKON MONOCON
nponyckaxnua. Hanpumep, cxema YPY CB npuemHuka ¢ canta shems.h1.ru, BbinonHeHHanA
Ha MoneBbIX TPAH3MCTOpax, nokasaHHaa Ha puc.3, obnapgaer BCEeMU NepeyuncieHHbIMM
csoicTBamm. A BoT cxema YPY n3 papguoctanuum “Munot” (PN 7/99) (puc.4), aHanornyHan

ct 0.15mx

(o

é +5B
RS 160

R2 110« Cé Bbixog
2% |34
€2 1000 I Lé
L
K
R1 110x (BY s T
VIZ KO3036 o, | Hecmmend:

L

(s

Puc.3

% 0.0«
R4® 30x

Mo BKJ/IIOYEHWNIO AKTUBHbLIX 3IEMEHTOB, BCE
Xe MeHee apdpekTnBHa, NoToMmy yTto 6onee
CKJIOHHa K CaMOBO36YXOEHWIO, 13-3a 4ero
npuLLNoCh BKNHOYMUTb [,0CTaToOuHO
rpomo3sgkue 6y10KMPOBOYHbIE KOHLEHCATOPbI
C3, C4, a pna obecnevyeHnAa pexuma
TpaH3uctopa VT2 Mo MOCTOAHHOMY TOKY
BKMtoYeH penutens R1-R5, uto npuBoanT K
LOMNOHUTENBHOMY POCTY NOTPEeBNeHMA Toka.
B cxeme Ha puc.3 unmeetcA
nepekntovarens SA1 “MecTHbln-danbHuin”,
KOTOPGIii nossonAet yBEnMYmBaTh
KO3(PMULMEHT YCUNEHUA NEPBOrO Kackapa
YPY, «korga curHan  OT  pganekoro
KOPPECMOHAEHTA NPUXOAMUT OCabneHHbIM, 1
yMeHblUaTb YCWUNEeHWe, KOrga CurHanm oT
6AVKHUX CTaHUMIA CNULLIKOM MOLLHBIA 1
BbI3blBaeT neperpysky YMNY u okoHeYHOro
YCUAMTENA 3BYKOBOW YaCTOTbl MPUEMHMKA.

_LU

J_u
L Tux 0.022
| %6.58 I

1100 €2 100

*T b

R3
100k

Af]
KT368a  Bbix.

V12
KT3684
R2

12
Puc.4

BrnokHoT “Pagioamartopa” Ne 8-9

iy
ul



Yeunutenm papnoyacrtorbl

) +9B WHTepecHaa peanusauua YPY no Tuny
"_" 1 KackogHOW CXeMbl Ha OQHOM  MNOJIeBOM
L% LBYX3aTBOPHOM TpaH3ucTope paspabotaHa anA
068 nx YKB YM niobutenbckon paguoctaHumm E.
OponosbiMm ~ (UA3ICO), B. [onomaHoBbIM
(UABIBT), H. bepeskuHbim (UA3JD) u3 r. Teepu
4 (pnc.5). Ha nepebii 3aTBOp TpaHauctopa VTI,
100% BK/IIOYEHHOrO MO cxeme C O6LWMM WCTOKOM,
& MOCTYMaeT CWUrHan OT aHTEHHOro KOHTypa, a B
Q01 MK Lenb BTOPOro 3arBopa BK/OYEH MNEPEMEHHBIN
WAl pesuctop R1, 3abnokupoBaHHbIi MO BbICOKOM
Bbix. yacrtore KOHO.EHCaTopoMm c Masnbim
conpoTtueneHmeM anA papuoyactorel C3. 310
&7 no3BoSAET perynupoeatb ycunenuwe YPY u, Tem

= 1600 CaMblM, YyBCTBUTESIbHOCTb NMPUEMHUKA.
MepeuncneHHole Bbile cxembl YPY
4] €8 a0InK BKMOYanu B cebA CXeMbl BKNOUYEHWUA aKTUBHOMO

9 4 3nemMeHTa ¢ 06LmuM SMUTTEPOM U 0bLuein 6a3oii.
2 4.5 OpuruHanbHbld  nopgxop pnA  obecneveHuA
Puc.5 BbICOKUX AMHAMMWYECKUX CBOWCTB ycunutena
HapAgy C xopowen CTabunbHOCTLIO NPessioKui
B. Jlucpapb, RA3DVK (P-O 2/97). OH cuuTaer, 4to npu pa3paboTke W MOCTPOEHUM
COBPEMEHHOr0 papuontobuTenbckoro TpaHcueepa TpebyercA obecneuntb BbICOKME
AMHAMWUYECKME XapaKTepUCTUKW ero MNpUemMHOro Tpakra W BbICOKYK JIMHEeRHOCTb
nepeparowero Tpakrta. O6blvHO mcnonb3ytotcA TunoBble cxembl ¢ O3 wm OB. WUx
MakCumasibHaA NWHENHOCTb OrpaHuveHa CTabunbHOCTLIO YCUNUTENA NpU BBEOEHWUM
rnyboKux OTpULATENbHBIX CBA3EW, B NPOTUBHOM CRyvae BO3HMKAKOT (Das30Bble CABUTU U
yCUnuTenb CTaHOBUTCA HEYCTONYMBLIM.

Ho MOXHO MOWTW NO OpyromMy NyTW, MPUMEHMB CXEMY BKIIHOYEHMA C 06LMM
KONNEKTOPOM — SMUTTEPHBIA MOBTOPUTENb. JTa Cxema 00bIYHO MPUMEHAETCA, Korpa
TpebyeTcA ycunenue no ToKy, & He No HanpsxeHuo. Cxema OK n3HayanbHO vmeert
ycuneHue no HanpAXeHuo Bcerga MeHblue 1, B Hel npucytcteyeT 100% oTpuuarensbHan
obpatHan cBA3b. [Mpn 3TOM 3abbiBatoT ABa obcToATeNbCTBA. Bo-nepsbix, cxema OK umeert
YCUNEHWE MO MOLLHOCTM, KOTOPOE MOXHO JfIMHEHO npeobpasoBatb B yCUfeHWe Mo
HanNPAXXEeHMIO, BO-BTOPbIX, JIMHEAHOCTb U CTabUIbHOCTL 3TO CXeMbl U3HAYaSbHO BbILLE 3a
cyet Hannuma 100% oTpuuarenbHoin obpatHon cBA3W B Lenu amuTTepa. Kpome Toro, ata
CXeMa MMeeT CaMOe BbICOKOE BXOLHOE COMPOTUBAEHME, Masyt BXOLHYH eMKOCTb W
MOXET XOpPOLLUO COrflacoBbIBATLCA C NapannenbHblMU KOHTypamu, Haubonee yacto
npumMeHAeMbIMu B npecenektopax u B YMY. Mpuyem cxema pabotocnocobHa BhnoTb A0
rpaHW4YHON YacToThbl TpaHaucTopa. O4YeHb BaXHbIM C TOUYKU 3PEHUA BHYTPEHHWX LLIYMOB
ABNAETCA TO, 4TO TpebyemanA NIMHEMHOCTb JocTuraetcA npu paboymx Tokax B 3-4 pasa
MEHbLLKX, YeM B IPYriX CXemax.
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Yeunutenm papnoyacrtorbl

Bce 910 BMecTe B3ATOE YKasblBaeT Ha TO, YTO MOTEHUMANbHbIE BO3MOXHOCTU
3MUTTEPHOrO MOBTOPUTENIA BECbMa BbLICOKM W OTKa3 OT ero NpPUMEHEHWA B LUMPOKO
M3BECTHbIX KOHCTPYKLMAX, CKOpPee BCEro, Bbi3BAH UMEHHO OTCYTCTBMEM YCWUIEHMA MO
HanpAXeHU0 B ero Knaccu4yeckoW CXeme BKIIYEHWA, XOTA CXEMbl 3MUTTEPHbIX
NMOBTOPUTENEN, JAtOLWUX YCUIIEHME MO HaMPAXEHUIO, N3BECTHbI OYeHb [ABHO. JIMHenHoe
npeobpasoBaHue yCUIEHUA NO TOKY B YCUSIEHWE NO HaNPAXEHWUIO IErko OCYLLECTBIAETCA
NPUMEHEHWEM LUMPOKOMOSIOCHBIX OEPPUTOBLIX TPAHCKOPMATOPOB Ha nuHmuAx (LUMTI).

Yeunutenb (puc.6) umeet nonocy nponyckanua ot 1 go 30 ML n koadpuumeHT
YCUNeHuA, onpeaenAemMblin KOaduuUneHToM TpaHcdopmaumm npumeHerHoro LUMTI T1
Ha BbIxoge ycunutena — 2, 3, 4 1 T.4., B 3aBUCMMOCTU OT KOHCTpykuum LUMTI,
BKJIKOUYEHHOIO MO CXeMe aBToTpaHcdopmMaropa.

ICC-6
BY
moer |
. K asanuaaropy
Kaapnenti: ;‘; g cnesTpa, 8Y-
BONLTMETEY M
[reneperop ocynnnorpady

OuesmgHo, uto BMmecTo LUMTIT npuMeHumbl 1 apyrue Bapuadtel. Hanpumep, a0
MOXET ObITb TpaHCcOpMaTop Ha HeppUTOBOM KOJbLLE UK PE3OHAHCHBIN KOHTYP YIY ¢
KaTyLKON CBA3W, YTO JaeT BO3MOXXHOCTb nonyyeHnA 6e3 ocobbix npobnem ycunenna 20-
40 pb. MNpwy 3TOM HAZO NOMHUTL O TOM, YTO C POCTOM KO3dhpuLMeHTa TpaHcdopmaumm T1
6ynyT pacTu ycuneHve 1 BbIXOLHOE CONPOTUBIIEHNE Kackaaa.

CootsetcTBeHHO, Npu K = 2, 3, 4, ... nonyyaem Kebix = 52, 117, 208 Om u T.4..
3amena LUMTIT o06blivHBbIM OeppuTOBBIM TpaHCOPMATOPOM Ha Konbue Ki12x8x4
npoHuuaemocTeto 600HH nokasana, 4to NogbopoM COOTHOLUEHWA YMCa BUTKOB JIEFKO
nonyunts 60MbWON KOSIMULMEHT ycuneHuA. bonee TOro, npu COOTBETCTBYHOLLEN
da3nposke 0OMOTOK MOXHO YCUANTESb fenaTb Kak MHBEPTUPYIOLLMM BXOLHOW CUrHas, Tak
N HE VHBEPTUPYIOLLUM.

MakcumanbHaa amnautyga rapMOHWYECKOro OZHOYACTOTHOrO curHana, npu
KOTOPOM aMnnuTyga BTOPOA rapMOHMKM Ha BbIXOfEe ycunutena He npesbicuna -40 gb,
coctasnAeT Usx = 1 B. OTHocutensHO ypoBHA 1 MKB 310 coctasnAeT- 120 opbmkB —
BECbMa Hennoxon nokasatens. OpHako 6onee BaXHbIMW ABMAKTCA pe3ynbrarhl
UCNbITAHUA LBYXTOHOBbIM CUrHASIOM.

Mpu TakoM e ypoBHe (-404b) NpopyKToB B3aMMOAENCTBINA TPETLENO NOPAQKA BUAA
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Yeunutenm papnoyacrtorbl

2F(1) - F(2) n 2F(2) - F(1), koTOpble MHOrAa Ha3blBAKT KyOUYECKMMMW COCTaBAAIOLLMMM,
MakcumanbHaA amnauTyaa BXOOHOMO ABYXTOHANbLHOro curHana gocrturaet 700 ... 730 mMB,
yTo cootsetcTByeT 116—117 nbMKB. MccnenosaHne nosefeHnA yCUNNTENA B AManasoHe
60nbLUMX PAcCTPOEK OfHOrO0 W3 CUrHANOB MoKasano Hanuyme HebonbLIOro MakcuMyma
(-34 nb), korma npomykTbl npeobpas3oBaHMA [AKT COCTABAAKLWLME, OTCTOALLME Ha
270...280 kI, 4TO CBA3AHO C BO3HWMKHOBEHWEM PE3OHAHCHLIX ABMEHUNA B (DEPPUTOBOM
TpaHcpopmatope, W Mpu  panbHedleM yBENUYEHUU pPacCTPOMKM OHWM CHOBA
YMEHbLLIAKOTCA.

HaHubin  ycunuTeno 6narogapA  BbICOKOM JIMHEAHOCTM C  YCTMEXOM  MOXET
NPUMEHATLCA B KavecTse BycbepHOro ycunutena B retepofmHax, kackagax YBY u Y4
TpaHcWBepoB. HacTpoika ycwunuTenA Npou3BOAUTCA pe3nctopoM R2, KoTopbIM
ycTaHaBnMBaeTCA TOK Konnektopa okono 5 ... 7 MA. bonee TOYHO ycTaHaenMBatoT TOK
nyTeM MOQaYM Ha ero BXOA, 2-TOHOBOrO CurHana no MWHUMYMY MPOAYKTOB
B3aMMOLENCTBUA. TPaH3UCTOP MOXET BbiTb NH0ObIM BbICOKOUYACTOTHBIM — KT315, KT312,
KT342 u 1.n. OgHako npy CMEHe TpaH3MCTopa MOXET NoTpeboBaTbCA KOPPEKTUPOBKA TOKA
Konnekropa.

Kak yXe ykasbiBanocb, Ha 4acTtoTax BBepxy AuanasoHa YKB pe3oHaHCHble
anemeHTbl YPY MOryT BbINOSIHATLCA B BUAE MUKPOMOJSIOCKOBbIX NIMHWA, Kak NnokasaHo Ha
cxeme (puc.7), obHapyXeHHO Ha npocTopax MHTepHeTa.

C310 C410
— K "
Al \ A e
430 MHz C710 1 [430 MHz
100 mW L c3 500 mwW
) 12 L2
?é C5 1000
Ap c1 C2 | '
10 10 +12B
= Puc.7

Ha cxeme C1-C4 - umnuHopuyeckne NUCTOHHbIE MOACTPOeYHMKM, C5 - MPOXOLHON
KoHpeHcartop, L1 - 2 Butka nposogom 0,5 MM, gMameTtp Katywku 3 MM, AJIMHA HAMOTKM
12 MMm. L2 - nonockoBaA nuHMA 13 Meay TonwmHon 0,5 mm. LLnpuHa nuHum 12,5 Mm,
ANMHa - 38 MM Ha paccToAHuMn 3 MM oT nnatbl. [p - 0,1 MklH

Kpome pesoHaHcHbIXx YPY 4acto NpUMEHAIT anepuopiMyeckue yCunuTesnu
papuoYacToThl, KOTopble 06/1aAakoT LUMPOKOW NONOCOW NPONYCKaHWUA, KOTOPaA He 3aBUCUT
OT NnacCUBHbIX 3/1IEMEHTOB W OnpepnenAeTcA TOJNIbKO YCUNUTENTIbHbIMN cBOMCTBaMMU
aKTMBHOIO anemMeHTa. Takon yeunutenb npeanoxun H. JoHuoB 3 r. Xapbkosa (P7/76). OH
npepnaraer ucrnonb3oBatb YPY Kak aHTeHHbI ycunutenb [fA paguonpueMHuka, u
YCUIMTENbBHYIO NPUCTABKY K ocuunnorpady C HW3KOM YyBCTBUTENbHOCTHIO KaHana
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Yeunutenm papnoyacrtorbl

BEPTMKANbHOr0 OTKMOHEHUA, W anepuopmyeckuin ycunutenb MY, n mM3meputesbHbIA
yCUnuTeb.

Bxon M BbIXOA, YCWUIUTENA paccuuTaHbl Ha BKIIOYEHWE B JIMHUKO C BOSIHOBbLIM
conpotusnieHneMm 75 OMm. lMonoca pabounx yactor ycunutena 35 klu...150 ML npwu
HepaBHOMEPHOCTU Ha KpaAx auanasoHa 3 ob. MakcumarnbHoe Hencka)keHHoe BbIXOOHOe
HanpsxeHue 1 B, koadhduumeHT ycunenua (npu Harpyske 75 Om) - 43 gb, koaddpumeHt
wyma Ha yactote 100 Ml - 4,7 pb. MNuTaetcA ycunutenb OT UCTOYHMKA HaNPAXEHUEM
12,6 B, notpebnaembiin Tok 40 MA.

MpuHUMNManbHaA cxema ycunutena npueefeHa Ha puc.8. OH npepctasnAet cobon
[Be MO0CNenoBaTeNbHO BKIIKOYEHHbIE YCUNUTENbHbIE AYEWKU, B KaXKOOW W3 KOTOPbIX
pPe3nCTUBHbIE YCUNUTESbHble Kackapbl Ha TpaHsuctopax T1, T3 HarpyXeHbl Ha
SMUTTEPHbIE MOBTOPMTENM HA TpaHaucTopax T2, T4. [InA paclimpeHna OMHAMUYECKOro
gManasoHa TOK 4epe3 MoChefHUA 3MUTTEPHbI MOBTOPUTENb BbIOpaH paBHbIM OKOMO
20 MA. AMnNauTygHaA W 4acTOTHAA XapakKTepUCTUKWU ycunutena CEOPMUPOBaHbI
3NEMEHTaMK LLenn 4acToTHO-3aBucKumon obpatHon ceasn R4C2, R10C5 m ppoccenamu
NPOCTOW BbICOKOYACTOTHOM Koppekuun Opl1 n Op2.

KOHCTPYKTMBHO  yCunu-
TeNb BHINOMIHEH HA MevyaTHom
nnare u3 onbrMpoBaHHOIo
CTEKNOTEKCTONUTa U MOMELLEH
B NlaTyHHbIW nocepebpeHHblii
Kopnyc.

Pasbemamu cnyxar
BbICOKOYACTOTHbIE  COefAMHN-
Tenn CP-75-166D. BbicoKo-
yacToTHble gpoccenu [Apl1 u
Ap2  bGeckapkacHble.  Ux
obmoTtkn copepxar no 10
BuTKOB nposoga MM3B-1 0,25,
puametp 06MOTOK 5 MM.

Ecnn ycunenne 43 pb
ABNAETCA YPEe3MEPHbIM, MOX-
HO MCNONb30BaTb TOMLKO OAHY
YCUNUTENbHYI0 AYENKY, MPUYEM, B 3aBUCUMOCTW OT LLENEBOr0 HasHauyeHwA, nubo Ha
TpaHauctopax T1, T2 ¢ HanpsxeHweM nutaHuA + 5 B, nubo Ha TpaH3uctopax T3, T4 ¢
HanpsXxeHnemM nutaHuA +12,6 B. B nepBom cryyae HKe KOIMPUULUEHT Wyma, OQHAKO
MEHbLLE N MakCMManbHOe BbIXOQHOE HanpAxeHue (okono 400 mB); Bo BTOpoM cryyae
KO3(PMULMEHT LLIYMa HECKOSbKO Bbile, 3aT0 MaKCUMMalslbHOE HamnpAXEHWe Ha Harpyske
75 Om coctasnAet 1 B. YcuneHue obeunx yeunutenbHbIX AYEEK MPUMEPHO OAMHAKOBO (21-
22 pb) BO BCEM AManas’oHe ykasaHHbIX paboumx 4acToT, MPUYEM MNP UCMOSb30BaHWUU
OfHOW AYENKM nonoca YacToT ewe wupe (ot 30 KM go 170 My, npy HepaBHOMEPHOCTH Ha
KpaAx auanasoHa 3 ab).
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Yeunutenm papnoyacrtorbl

B 3akntoueHne HeobXopuMo OTMETUTb, YTO mpu cbopke ycunutenA obAas3atenbHo
cTporoe cobntopeHvne TpeboBaHWi, NPeabABNAEMbIX K MOHTaXy B [AELMMETPOBOM
[manasoHe.

K anepnoguyeckum MOXXHO OTHECTU U crnepytowwyto cxemy YPY (puc.9), kotopana
BbICTaBJieHa Ha caite http://rew.ru/radio/rad.

Q10T ycunutenb  cnocobeH 30-100
MNOBBLICUTb YYBCTBUTENTbHOCTL NKOOOr0
FM npuemHuka B HECKONbKO pas. $+7-9v
Cxema BCTaBINAETCA MEX[Y aHTEeHOW
NPpUeMHUKOM (B paspbiB NpPoBOAa). -5-3H
TpaHnauctop Tvna KT315, KT3102, KT368

c nobon 6ykBOW, ny4lie MNPUMEHUTb

KT368. [nAa npumepa: C [OaHHbIM IN I'.'O
ycunutenem y npuemHuka Ha K174XA34 0_.{
YyBCTBWTENBHOCTL ~ BO3pocna Ao

2,5 MkB/m. Cnepyet yyecTb, YTO Ha 10-20
6onbLUMX PACCTOAHUAX OT NepefaroLLen
CTaHUUM OH He paboTaet, HO ecnu
NOCTaBUTb BXOAHOW KOHTYP M HACTPOUTb
Ha AByXropbyto XxapakTepucTuky, TO
ycunenue sospacraet fo 10 gb. Puc.9

Bo3sBspalanAck cHoBa K KaCKOLHOM
CXeMe, pacCMOTPUM ee MPUMEHEHWE TaKxXe LONA YBENWYEHWA 4yBCTBUTENBHOCTU YKB
pagunonpuemHnka MANBO, KOTOpbIi UMEET MHOMO LOCTOMHCTB, OQHAKO W3-3a OTCYTCTBUA
BO BXOOHbIX LEMAX PE30HAHCHBIX KOHTYPOB M Manoi 3PEEKTUBHOCTN aHTEHHbI
(ucnonb3yeTcA NpOBOL rONMOBHbLIX TENedOHOB) Yy MPUEMHUKA HeLoCTaTouHaA
YyBCTBUTENbHOCTb, YTO OrPaHWYMBAET €ro NPUMEHEHWe npu 6oNbLLIOM yaaneHwu ot
pagMoCcTaHuMin. YCTpaHUTb YKasaHHbIA HEeLOCTAaTOK HECNOXHO, CHabaumB MnpUeMHUK
LONOSIHNTENbHBIM yeunuTenem paguodactorbl (YPY) I'. BopoHuHa n3 r. HuxHAA Typa
Cseppnoeckoin obn. (P 2/01), cobpaHHbiM N0 npuBedeHHOW Ha puc.10 cxeme.
MpenBapuTeNLHO Ero NyYlle BbINONHUTL HA MakeTHoW nnare. B atom cnyyae nerye byper,
B YacTHOCTM, nopobpatb pesuctop R2 no makcumymy ycuneHua. lNotpebnAembid TOK
LOMmKeH 6biTb B npepenax 1,5...2 MA.

JononHuTensHbIn YPY MOHTUPYIOT B MPUEMHUKE HABECHBIM MOHTaXKOM CO CTOPOHbI
neyatHbIX NPOBOLHUKOB. Tak Kak pacCTOAHWME MeXAY KPbIWKOW WM naaton mano,
TPaH3UCTOPbl ObiNM aKKypaTHO OMUAEHbl O[O TOAWMWHbI 3 MM. Hanaxusanua YPY
NpakTnyeckn He TpebyeT, YyBCTBUTENBHOCTb COMOCTaBUMMa C MNOSHOPA3MEPHbLIM
NMPUEMHUKOM CO LITHIPEBON aHTEHHOW. [loTpebnAemeblii TOK  yBenuMumBaeTcA
He3HaunTenbHo. B cnyyae Bo36byxaeHWA npueMHuKa Ha 60NbLLOK FPOMKOCTM HEOHX0AMMO
MEXAY BXOOOM MEPEMEHHOr0 pPesncTopa perynAatopa rpOMKOCTU W 06WUM MNpPOBOLOM
NOOKNKUUTL KoHOeHcatop eMKocTbio 6800 n®. MOCKOSIbKY [OMONHUTENbHBLIA YCUITUTESb
CBA3aH C NPUEMHWUKOM TOSIbKO MO LEMNAM MUTaHUA U aHTEHHOMY BXOZY, NPe;noXeHHyo

EIEI BrnokHoT “Pagioamartopa” Ne 8-9



Yeunutenm papnoyacrtorbl

popaboTKy MOXHO OcCyLue-
CTBUTb B NItOBOM aHanormy- WA  VTI,¥TZ KT5666M
HOM PafMONPUEMHUKE. 0147 7
BecbMa  TOHKYKO K ' vz J00
ManonpuATHyto paboTty no
ONWUAMBAHUIO TPAH3UCTOPOB,
npegiaraemyro  aBTOPOM,
MOXHO  WUCKIIOUUTb, €ecnun
NMPUMEHUTL TPAH3UCTOPbI C
OYEHb TOHKUMU Koprnycamu.
Cpean  cBepxBbicOKOYac- Puc.10
TOTHbIX ~ NpubOpPOB  OHM
UMeEtOTCA. JTO, Hanpumep, TpaHancTopbl cepuii KT371AM, KT372, KT382, KT391A-2 v ap.
YPY Takxe MCnonb3yloTcA B pPapuontobuTesnisCKMx TpaHCMBEpPax B KayecTBe
peBepcuBHbLIX KackapoB, Kak, Hanpumep, y E. LUyctukoa, ubA cxema (puc.1l)
BbICTaB/eHa Ha cawte http://www.shustikov.by.ru.

-+
Unum

Tx/Rx 1231’+128 Tx/Rx +128r-123
10k 10k VD2
Z Z KT510A
bl 10k 10k
KT510A |
1 PR 10n
KT3611 3 ——
a5 g‘ 1 2>
Z —

cMecurento
—1— 500y VT2

K Tw |

VD4  SM®-9-500-3B
,_”_' KT510A
KT5104

Cb-12a

L1 - 278ur. 0,18 cs5
L2 -6 BM1. 0,18 R5 ; 10n
L3-98ur1. 0,18 3,3k

L4-9Bur. 0,13  puc 1

Q10T yeunutenb 6bin paspaboraH gnA TpaHcueepa Ha 6ase papunonpuemtmka P311.
CmMeHa NONIAPHOCTN NUTAHNA Ha BbiBOOAaX ynpaBieHNA U3MEHAET HarnpasiieHne nepepavun
CcUrHana um MOXET OCYLECTBAATbCA C MOMOLLbI JNEKTPOMEXAHUYECKMX pefie unu
TpaHauctopos. Ouoppl VD3, VD4 3awmwatotr 6a30-aMUTTEPHBIE NEPEXOAbl TPAH3MCTOPOB
OT 06paTHOro HanpAXeHuA.
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Yeunutenm papnoyacrtorbl

MocToAHHbIA aBToOp XXypHana “Pagioamartop” B. Aptemenko (UT5UDJ) npepnoxun
LUMPOKOMNOJIOCHBIA peBepcuBHbIA YPY, nonoca nponyckaHuA KOTOPOro coctasniAer 6—7
OKTaB. YyBCTBUTENBHOCTL TPAHCMBEPA C TaKUM yCUnuTenemM MoxeT gocturars 0,1 mkB. OT
aHanorMYHbIX YCTPOWCTB, OMyBNIMKOBaHHbLIX paHee, 3TOT BapuaHT OTnMyaetcA 60oMbwmm
YPOBHEM HEWNCKAXXEHHOrO HaMpPAXXEHWA Ha BbIXOAE W MOBLILEHHOW YCTOMYMBOCTBIO K
camoBo36yxaeHuto. OH MOXeT "packaumBaTb" OKOHEUHbIA Kackap, C BbIXOQHOW
MoLLHOCTBO 5...10 BT (QRP). HenckaxeHHoe BbIXoLHOE HanpaxeHue Ha Harpyske 50 Om
MOXET gocTuraTb 4 B.

[pyrue xapakTtepucTuku yCunuTena ykasaHbl B Tabn.1.

Cxema ycunutenAa wusobpaxeHa Ha puc.12. [nA nepeknovyeHnA HanpaefeHWA
NPOXOXXAEHUA CUrHana noparoT NuUTaHue Ha TO MAKM MHOe Mnevo ycunutena. Hanpumep,
AnA npoxoxgeHuA curHana ot XW1 k XW2 HyxHo nogartb nuTaHue Ha pasbem X1. K
pasbemy X2 npu 3TOM HUYETO HE MOAKMIOYALOT (r0 MOXHO "3a3eMuTh").

Ownopel VD1, VD2, VD4, VD5 cnyxxar anA yCTpaHeHWA CamoBO30Y>KAEHNA YCUUTENA.
Ouopbl VD3, VD6 wu TpaHauctopbl VT2, VT4 no3BONAKOT [OCTUYL HEUCKAKEHHOMO
HanpsxeHuA Ha Bbixoge 4 B. BY Ttpancdopmatopbl T1 u T2 HamoOTaHbl Ha KofbLiax
K10x6x4 13 cpepputa mapku HH ¢ marHutHom npoHuuaemoctsto 600...2000. HamoTky
BeOyT OBYMA CKpyYyeHHbIMU Mexpay coboi oTpeskamu nposopa MIAJILO gmnametpom ot
0,25 po 0,33 mMm. LLar ckpyTku Takoi: 3—4 CKpyTKM Ha 1 CM AJiMHbl. Yncno BuTkos 6—8.
Tpanauctopbl VT1 1 VT3 ycTaHOBNEHbI HA TEMNOOTBOAAX.

HacTpoiika ycunutena B OCHOBHOM CBOLMTCA K PEryNMpOBKE TOKa NoTpebneHnA ero
nney nopbopom pesuctopos R2 n R8. K pasvemam XW1 u XW2 nopkntovarot
6€e3bIHAYKLUMOHHbIE PE3NCTOPbI conpoTuaieHnem 47...51 Om. lMNopgas nuTaHue Ha pasbem
X1, ycTaHaBnumealoT Tok notpebneHua B npegenax 40...45 MA nogbopom pesuctopa R2.
Mpu 3TOM X2 HWKYAA He NopKo4aroT (MOXHO "3a3emnuTh"). 3aTem nopbopom pesuctopa
R8 yctaHaBnuBatoT ToK noTpebrneHnA Tabnuua 1
Qpyroro nneva (nopae nutaHne Ha X2

YacTota  |KoadpcpuumeHT [BxonHoe BeixogHoe
W OTKKO4MB OT X1). Mry YCWIEHWA N0 |CONPOTUBNEHME, |CONPOTUBIEHME,
Mo BO3MOXHOCTU, HAAO YCTaHO- Hanpaxetuio, |Om Om
BMTb paBHble 3HAYyeHWA ToKa pAJIA Kn,nb
KaXKZoro 13 nney yeunutena. 3HauyeHue 015 0 75 =
45 MA nNpuHATO 13 coobparkeHna, yTo-
0,25 21,4 65 24
6bl Tpanauctop VT1 (VT3) He neperpe-
BaJICA flaXke Npu anutesibHon paborte. 05 27 30 28
Ecnvm npumeHnTb B KauecTse 1 22,6 26 36
yeunutenbHblx TpaHsuctopos (VT1 u 2 22.4 25 38
VT3) KT911A c COOTBETCTBYHOLLUMM 4 22,3 24 38
Tenno0TBoAaMU, MOXXHO YBENNYUTL TOK 8 550 > %
notpebnenna kaxpgoro nneya po 100 = 5T o =
MA. lMpu 3TOM HEMHOro BO3pacTeT '
MakcuManbHoe BY HanpaxeHne Ha | 32 16,4 22 3
BbIXOLE. 50 12,5 36 43
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M. 3aiueB n3 r. AnekTpocTanb
Mockosckoit 06n. (P 4/87) npumenun
B CXeme KoHBepTepa [IMB gnanasona
YPY, cobpaHHbll No  KackogHOW
cxeme Ha TpaHsuctopax VT1, VT2
(puc.13). MpuxopAwmiA ¢ NpUemMHomn
aHTeHHsl [IMB no koakcuanbHOMy
kabento c BOJIHOBbIM
conpotmBnenmem 75 Om curHan
noCTynaeT BO BxoaHOM koHTyp L1C1 ¢
006POTHOCTBIO. PaBHOM NPUMEPHO 25
(monoca nponyckaHuA - OKONO
25 Mly). Bbeibop  oTHocuTenbHO
BbLICOKOrO 3HayeHuAa [o6pPOTHOCTM

obycnosneH HeobXoAMMOCTLIO
yBennyeHnAa YyBCTBUTEJIbHOCTU
KoHBepTEpa 7 MOBbILIEHNA
3aLLNLLEHHOCTH oT nomex,

YI1-ViZ KT31264
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BO3HMKAKOLWMX M3-32 NEPEKPECTHBIX WCKAXEHUA NPU NpUMeMe MOLLHbIX MeLlaroLmx
curHanos. [lanoHeiwee ysennyeHne fo6pOTHOCTM 3a CHET YMEHbLUEHMA KOS ULMEHTOB
BKMIOUYEHWA aHTEHHbl W ycunutenAa paguoyactoTbl (YPY) B koHTyp L1C1 nmpuBogut K
Ype3MepHOii OCTPOTE HACTPOMKM Ha KaHan koHpaeHcatopoM C1 u ymeblueHuo KI4
BXOLLHOM LLenu.

Ero Harpyskon cnyxut koHTyp L2C5. Yepes koHpeHcatop C6 curHan npoxoguT Ha
amutTep TpaHsuctopa VT3 npeobpasosatena uyactotol. COOTBETCTBYHOLLUM
NOOKMOYEHMEM KackagoB K nuHuum L2 cornacytotcAa BbixogHoe (YPY) u BxogHoe
(npeobpasosarena) conpoTuBeHMA Npu BeibpaHHONW JOBPOTHOCTM KOHTYpA.

B cratbe B. lMonakosa (http://www.diagram.com.ua), roe ONMUCLIBAIOTCA BXOAHbLIE
uenu n YPY npuemHmuka, aetcA cxema Ha rnonesbiX TpaH3ucTopax. ABTOp CUMTAET, UTO B
0cob0 TAXEeNbIX ycnosuAx npuema Ha KB guanas3oHax BXOLHOW KOHTYP wnu ounbtp
FETePOAMHHOrO MPUEMHUKA HY)XHO Aenatb Y3KOMOSOCHbIM, nepecTpamBaemMbiM. LA
MOJTYYEHWNA BbLICOKOWA Harpy»eHHOn fO6pOTHOCTU M Y3KOW MONOCHI CBA3b C AHTEHHOW U
MeXay KOHTypaMu BblbUpaeTcA MUHUMANbHOW, a OJIA KOMMNEHcaLum BO3POCLLUMX NOTEPb
npumeHaetca YPY Ha nonesom TpaH3ucTope. Ero uenb 3aTBopa Maso LYHTUPYET KOHTYP
1 NOYTU HE CHWXAET ero JO6POTHOCTU.

bunonApHble TpaH3ucTopel B YPY ycTaHasnmBatb HeLenecoobpasHo no npuvnHe nx
HW3KOrO BXO[HOrO COMPOTMBAEHWA U 3HAUMTENbHO Bonbluen HenmHeHocT. Cxema YPY
nokasaHa Ha puc.14. [IByXKOHTYpHbI nepecTpamBaeMblii NONOCOBOW COUILTP Ha Ero BXoae
obecneumBaeT BCHO TpebyeMyt CENeKTUBHOCTb, MO3TOMY B LENW CTOKa TpaH3uctopa
BKJIOYEH HenepecTpamBaeMbll KOHTYp L3C9 manoin pobpoTHOCTM, 3allyHTUPOBAHHGIN
pesuctopom R3. 3Tum pe3nctopom nopdupatot KoahULMEHT yCuneHnAa Kackana. Banagy
Manoro yCUneHwA HemTpanu3awmy Npoxog4HON EMKOCTM TpaH3ucTopa He TpebyeTcA.

YT1 KNS03E €8 630

a3, co 150
» 7

KOHTyp B Lenn CToKka MOXHO UCnonb3oBatb U ANA NONy4YeHuA JJ,OI'IOJ'IHI/ITeJ'IbHOVI
CENEKTUBHOCTMW, €CNW LUYHTUPYIOWMUIA PE3NCTOP UCKNKOYUTb, & AJ1A CHUKEHUA YCUNeHuA
CTOK TpaH3ucTopa MOAKIIYUTL K OTBOAY KOHTYPHOW Katywku. Cxema Takoro YPY ana
gmanasoHa 10 M nokasaHa Ha puc.15. OH obecneunBaeT YyBCTBUTENLHOCTb NMPUEMHMKA
nyywe 0,25 MKB. B ycunutene MOXXHO NpuMeHUTb ABYX3aTBOPHbIe TpaH3ucTopsl K306,
K350 n Kr1326, nmetoLime manyto NpoOXogHYH eMKOCTb, YTO CNOCOBCTBYET YCTONUNBOCTM
paboTbl YPY ¢ pe30HaHCHOA Harpy3Kow.

Pexxnm Tpan3ucTopa yctaHaenmearoT nogbopom pesuctopo R1 u R3 Tak, utobbl

)
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TOK, NOTPEONAEMBIN OT UCTOUHMKA NUTaHWA, cocTaBnAn 4... 7 MA. Ycunenne nogbupaetca
nepemeLLeHemM oTBoAa KatyLwku L3 v npu nonHOM BKKOYeHUM KaTyLiku pocturaet 20 b
KoHTypHble KaTywku L2 1 L3 HamoTaHbl Ha konbLax K10X6X4 us depputa 30BY u nmetot
no 16 sutkoB nposoga MOJILLO 0,25. KaTywku CBA3N C @HTEHHOW U CMECUTENEM
copepxar no 3-5 BUTKOB TaKOro e nposofa. B ycunutenb nerko seectut curHan APY,
rnoaas ero Ha BTOPOWA 3aTBOpP TpaH3ucTopa. [py CHUXEHWM NOTeHLMana BTOpPOro 3arsopa
[0 HyNA ycuneHne ymeHbliaetca Ha 40...50 gb.

Ha puc.16 nokasaHa cxema YPY, kotopyto Haw nocToAHHbIA astop H. fopeiko n3
r. JlTopebknH BuHHMLKOM 0651, ncnonb3oBan AfiA NOCTPOeHNA oTeeTBMTeNA TB curHana. OH
CUMTAET, YTO eCn HEOOXOAMMO NOAKNIOUNTL K donaepy TeNeBM3MOHHOW aHTeHHbI ABa-TPU
Tenesn3opa, uenecoobpasHo MCMNob30BaTb aKTUBHLIA OTBETBUTENb HA MOSIEBOM
TpaHauctope. OH NPakTUYECKN HE BHOCWUT paccornacoBaHnA B omaep v B TO XXe BPEMA
obecneunBaeT BbIXOLHOW CUrHAM, AOCTATOYHbIA ANA HOPManbHOW paboTel Tenesmsopa.

YCTpoicTBO NpepctasnAet coboi anepnognyeckuin yeunutess PY ¢ BbICOKOOMHbIM

BXOOOM W COrfacoBaHHbIM C 75- Ci 6.8
OMHbIM  Kabenem BbIXO[OM. Rf'300 X +{2B
Moneso  TpaHauctop VT -

BK/IIOYEH NO CXeme C obwmm
UCTOKOM. Pexum ero pabothbl
3apaH HanpAXXeHnem Ha
3aTBopeE, CHUMaeMbIM c
penutena  R1R2. BxopHon "’""
curhan  moctynaet B uens BX0J
3aTBOpa 4epe3 KOHAEeHcaTop
Hebonbwon  emkoctm  C1,
YCWUNEHHbIA CUrHAN CHUMAaeTCA

CO CTOKa M yepe3 KoHAeHcarop
C2 un pesnctopbl R4, R5 nopaetcA Ha aHTEHHbIE BXOAE! TENEBM30POB.

Puc.16
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Mpn MOHTaXXe [eTanu BXOQHOW W BbLIXOGHOW Lenei ycunutena Heobxogumo
pacnonoXnTb No pasHble CTOPOHbI OT TpaHauctopa. C (buaepoM YCTPOCTBO COEAMHAIOT
cnegyowmm obpasoM: yoanue HebONbLLON yyacToK u3onupyrowwein obonouku kabens,
HappesalT OnfeTky W W30AALUI BHYTPEHHEHR >XWMbl, MOCe Yero K MOCNefnHen
npunavearoT koHpeHcatop C1 (ero BbiBOAbI HEOOXOOMMO YKOPOTUTb LO MMHUMAJIbHO
BO3MOXHOW [NWHbI), & K onnetke - obwuii NpoBog, OTBeTBUTENA. Tpebyemblii YpOBEHb
BbIXOQHOIMO CurHana ycraHaenueatoT nopbopom pesuctopa R1 (Ha npaktuke - o
NONYYEeHNA TOKa CTOKa B npepenax 5...7 MA).

AnA nuTaHnA yCTPONCTBa HEOBXOAMM UCTOUYHUK C MasibiM HanpAXXeHeM nyfbcaLum
(Np1 HepoCTaTOUHON CUALTPALMM Ha BKPaHe Tenesmn3opa MOXeT HabnopaTbcA Nnomexa B
BUOE HEMOABWKHOW UM NepeEMELLLAOLLECA TOPU3OHTASBHO NOSOCHI).

AHANOrMYHbIA MO BKJIIOYEHUIO aKTUMBHOMO dieMeHTa C O6LKMM MCTOKOM, HO
<—g pe3oHaHcHbI YPY npepgnoxun B. Balikatos

Yeunen 5y 79 (US0IZ) (P 6/89) mnA MMKpoTpaHcHBepa
» . 7

COBCTBEHHOW  KOHCTpyKuuu (puc.17). B
pexume npuemMa CWrHan W3  aHTeHHb
RS 47« noCTynaeT uYepes3 p[manasoHHbIA MOI0COBON
GunbTp (He nokasaH) Ha MepBblA 3aTBOP
nonesoro TpaHsuctopa VT1 ycunutena
paguovacTotbl. MameHAa pesuctopom R5

@CMGUJ,GHVIG Ha BTOpPOM 3aTBOpe, MOXXHO

KR! 470x

c8 gorwx| VT | Is
I__‘,KHJJ'OF

"% SbK

perynupoBate ycuneHme no PY. C koHTypa
L4C9 uyepes katywky cBAsn L5 curHan

4’ - MocTynaer Ha  CrefywollmMe  Kackappl
C6 Q01ux TpaHcuBepa. Bkmiouenne YPY Ha Bxope
k2 150k MUKPOCXEMHOrO MpuemMHuka obecnevnsaet
J90 R NOABEM YYBCTBUTENBHOCTW NMPUEMHOrO TpakTa
50 Q0 mr== ,360 TpaHcuMBepa NPU COOTHOLLUEHUM CUrHan/LLym

10 ob He xyxe 3 MKB.
Puc.17 ‘ Kak npumep ucnonb3osaHuA YPY B
nepeparoLLemM ycTponcTBe MOXHO

paccmatpuBaTb KOHCTPYKLMIO MpeaBapuTesibHOro YCUAUTENA MOLLHOCTM TpaHcueepa
“Yes-97” I'. bparuna (RZ4HK) n3 n. Yanaescka (P-[, 3/98).

MpenBaputenbHbll yeunutenb (gpaneep) 6bl1 cneuuwanbHo paspaboraH anA
ycunutenAa MoLLHocTu TpaHcueepa "YES-97", HO MOXeT ObiTb pekoMeHOoBaH afA
NCNONb30BaHWA 1 B APYIUX PAANONOBUTENBCKUX KOHCTPYKLLMAX.

OcHoBHaA 3apava, nocTaBjieHHaA Mnpu ero paspabotke, - YMEHbLUUTb BEMUUHY
rapMOHMYECKUX COCTaBMIANOLWMUX B CMEKTPE BbLIXOLHOrO CUrHana LWUPOKOMNOSIOCHOro
yCUnWUTENA MOLLHOCTM, KOTOpble, Kak NpasBwno, ABMAKTCA npuymHon TVI. Mostomy
TPaH3UCTOPbl B OpamBepe TaK e, KaKk W B BbIXOQHOM Kackape, BKIIHOYAKTCA MO
ABYXTaKTHOW cxeme (puc.18).

[nA nonyyeHNA HOMUHANBLHON BLIXOQHOW MOLLHOCTW Ha BXOL OpaiiBepa C Bbixoga
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MONOCOBbLIX AnanasoHHbiX unetpos (MOD) DOMKEH NMOAABAaTbCA CUrHan amnauTygon
okono 150 MB (acpbch. 3HauveHue), npu 3TOM ApanBep obecnevmBaeT BbIXOQHOE
HanpsxeHue Ha Harpy3ke 50 Om B nonoce 1,5-30 M, ot 12 o 15 B (adhch.3HaueHwe).
BbixogHble TpaH3ucTopbl KT904 BnamBatoTcA HEMOCPEACTBEHHO B NeyaTHyro nnary
6onTamn BBEpPX, HA KOTOpbIE BMOCNEACTBUM NpuBOpaymMBaeTcA HebOoNbLUIOA paguaTtop 13
propanioMuHmA pasMepamun 20x50x5 MM. Ha 3TOM e papguatope ycTaHaenMBaeTcA U
TpaHaucTop KT815, npegHasHaveHHbIn gnAa ctabunusawm Toka nokoA (80 MA) BbIXOAHbIX

TPaH3WCTOPOB.
|—|}~1>—-D——| '-DT/ + 158 RX
47n X1 2 St >

T1-2x8 +3 Buria RINWO-0,31 na xoneye K10x6x5 10008H
Puc.18 72- 3 x 8 Bumwe NIANLIO-0,31 Ha xonsye K10x7x12 MBOO
(o1 NY KOHTYPOS TPAHSUCTOPHBIX NPHOMHUNGS)

MonHaA HacTpovika ApanBepa 3akf4aeTcA B YCTAHOBKE TOKA MOKOA BbIXOLHbIX
TPaH3NCTOPOB, KOTOPLIA BbICTABNAETCA MOACTPOEYHbIM pe3uctopom R10. AmnuTyoHo-
YacTOTHaA XapakTepucTuka B 06/1acTW BbLICOKMX 4aCTOT BCEr0 YCUIUTENA MOXET ObiTb
NOQKOPPEKTUpOBaHa koHpeHcaTtopoMm C7.

TpaHcdpopmartop T1 HamoTaH Ha peppuTOBOM KOMbLEe NpoHuuaemocteto 1000HH
Tunopasmepom K10x6x5 nposogom MONLLO-0,31 n copepxut 2x8 n 3 BuTKa.

TpaHcdopmarop T2 HamoTaH Ha PeppuTOBOM KOJbLE MPoHMLaeMocTbio 600HH
Tnnopasmepom K10x7x12 nposogom MONLUO 0,31 u copepxut 2x8 Butka. lNevatHaA
nnara caenaHa us onbrupoBaHHOro creknorekctonuta 120x55 MM, nokasaHa Ha puc.19.

WN. Heuaes u3 r. Kypcka npumennn YPY B kayectBe aBTOMOOMSIbHOTO aHTEHHOMO
ycunutena YKB guanassoHa (P 9/01).

OpHoid 13 npobnem, ¢ KOTOPOW MPUXOQMTCA CTaNKMBaTbCA aBTONOOMTENAM npwu
[anbHWX NOe3aKax, — 370 3a4acTyH HEBbICOKAA YYBCTBUTENBLHOCTL paavonpuemHmnka YKB
YM pumanasoHa. WM3-3a 9T0ro Ha yOaneHum HECKOJSIbKUX [EeCATKOB KWUIIOMETPOB OT
paguocTaHuMin npuemM B gmanasoHe YKB CunbHO yXyALUAeTcA WM CTaHOBMTCA COBCEM
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-20 a6 Bin. nao
Puc.19

HEBO3MOXHbIM. B Takol cutyaumm MOXeT MOMOYb ManoOLLYMALLMA aHTEHHbIA YyCURUTENb.
OpHako B yepTe ropofa, roe YpoBHW curHana BEnWKW, NMPUMEHEHWE YCUANTENA MOXET
NPUBECTW K MOABMIEHUIO WCKaXXEHWIA, NMOJTOMY €ro Hago caenarb OTKYaembiM. [pu
HeobXoAMMOCTN TakoW ycunuTenb AOMKeH nponyckatb 6e3 ocnabneHwin curHanbi
[NanasoHoB AJIMHHBIX, CPELHMX W KOPOTKWX BONH. Kpome Toro, yecunutenb >xenartenbHo
NMOMECTUTb B METANNNYECKWA KOPMYC, KOTOpbIA OymeT urpatb pofb 9KpaHa, a Takke
ycunuTenb OOMKEH WMETb XOPOLUYH OMALTPaLMiO MO NuTaHuio. B cTatbe npuBogutcA
onmcaHune Takon KOHCTPYKLLMK.

Cxema ycunutenA nokasaHa Ha puc.20. OH CoOpepXWT Kackap, Ha ManoLyMALLEM
TpaH3NCTOpe, Ha BXOAE KOTOPOro ycTaHoBneHbl asa dunsrpa ®HY — L1C1L2 ¢ yacToToi
cpesa okono 115 120 My u ®BY — C2L3C3 c uactoton cpesa okono 60 Mli. Otu

5 wm N R

M u
Xst &1
05" T
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uNLTPLl MOLABMAKT BHeAManasoHHble curHanbl. MakcumanbHbid KO PULNEHT
yCcuneHua coctaenAeT npumepHo 18-20 gb, ero MOXHO ymeHbwarts o 5-6 pb
NoaCTpoeYHbIM pesunctopoM R5. Yepes OHY L4C6L5 curHanel ¢ yactotamm meHee 20 MI,
NMPOXOOAT CO BXOAA Ha BbIXod ycunutena. Taknum obpasom, Ha 3TUX YacToTax ycunuresb
MPOMNYCKaeT CUrHanbl NnpakTnyeckn 6e3 notepb. Korpa ycunutesb BbIKIKOYEH (MOKa3aHo Ha
cxeme), penie 06eCTOUEHbI U CUMHAM C aHTEHHbI Yepe3 X KOoHTakTbl K1 1 1 K2 1 noctynaet
Ha BXOA, NPUEMHWKa.

MutaetcA ycunutenb OT napameTpuyeckoro crabunusatopa HanpAXeHuA,
cobpaHHoro Ha ctabunutpoHe VD1, a B kayectBe 6annacTHOro CONPOTMBIIEHWA
ucnonb3ytotcA obmoTkn pene K1 u K2. OpgHOBpeMeHHO Ha 9Tux obmoTtkax u
koHpeHcaropax C8-C10 cobpaH ®HY, koTopblii 3pdEKTUBHO NOLABNAET NOMEXM MO LEenw
nutaluAa. [nAa 3tom uenu npumeHeHbl pene POC-55A, conpotvBneHuA ux 06MOTOK
npumepHo no 67 OM, a mHAykTMBHOCTL 35...40 MIMH. OuyeHb BaXkHO TO, 4TO0 06MOTKa
NOMELLEHa B METaNMYECKWUA 3KPaH, KOTOPbIA UMEET OTAENbHbI BbiBOL. BkntoueHue
YCUNUTENA OCYLLECTBAAETCA BblKntouatenem SA1, ONA WHAMKALUW BKIHOUYEHHOrO
COCTOAHMA B CXEMY MOXXHO BBECTM 3nieMeHThbl HL', R'.

B ycTpoinctBe MOXHO NpuMmeHuTb petanu: TpaHsuctop KT382A, KT3101A-2,
KT3132A-2, ctabunutpon KC468A, [1814A ¢ HanpAxkeHnem ctabununsauum He bonee 7,5 B,
nopacTpoeYHblii peauctop CIM3-19a noctoAHHble pesuctopel MIT, C2-33 P1-4,
KoHgeHcaropbl K10-17, KO, ceetogmon AJ1307 ¢ nobbiM OGYyKBEHHBIM WMHOEKCOM Wnn
aHanornyHelv, Belknouatenb nobon manorabaputHel. Pene POC-55A (ncnonHeHne PC4
569 600-08 nnu PC4 569 600-16). KaTtyLiku HamoTaHbl npoBogoM M3B-2 0,8 Ha onpaske
ouameTpom 5 MM u copepxar 3 (L1, L2) 4,5 (L3) n 9,5 sutkos (L4, L5).

BonbLWMHCTBO peTanen pasmeLleHbl Ha nevaTHoi nnarte (puc.21) U3 oByXCTOPOHHErO
(PONbrMpoBaHHOro CTeksioTekcTonuTa TonwuHon 1,5 Mm. BTopaA ctopoHa ocTaeneHa
METanIM3MpoBaHHoON 1 coeguHeHa ¢ o6LLMM NPOBOLOM MEPBOW CTOPOHbLI B HECKONbKMX
MecTax, a OTBEPCTUA NOL BbIBOAbl 3/IEMEHTOB, KOTOPble HE COEOMHEHbI C OOLLMM
NPOBOAOM, pa33eHkoBaHbl. [nara pasmMeLleHa B METaNIMYECKOM KOopryce, Ha OOQHON 13
CTEHOK KOTOPOrO YCTAHOBSIEHO FHe3mo XS1, yepes3 3Ty e CTEHKY BbiBEAEH kabenb C
Bunkon XP1, a Takxe
NPOBOL MWTaHWA, a Ha
BTOPON — BbIKNOYATEND
n ceetoguop. Bunka XP1
coeMHeHa C nnartoi
KOpPOTKUM OTpeskoMm BY g
kabens.
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Yeunutenm papnoyacrtorbl

HanaxuBaHue CBOAMTCA K YCTAHOBKE TOKAa TpaH3uctopa M0 MWHUMYMY
KoadhuumeHTa Wwyma, genatot 310 nopgbopom pesuctopa R1. O6bIYHO Takue paHHble
NPMBOLATCA B CMPaBOYHUKE W ONA YKa3aHHOrO Ha CXeMe TpaH3ucTopa dTa BennuunHa
coctaBfiAeT 5 MA. 3areM npoBepAlT paboTocnocobHOCTb YCWUIMTENA COBMECTHO C
npuemMHUKoM. KoaduuUUeHT ycurneHuAa ycTaHaBnmBaloT pesuctopom R5 npu npueme
cnabbix pagMoCTaHUMA NO HaumyyweMy KavyecTsy npuema. Ero »xenarenbHo yCTaHOBUTb
MUHUMANIbHO BO3MOXXHBIM.

Ounbrp L4C6LS B yeunutenb MOXHO W He yCTaHaBnmBatb. ECnn aBToMObBUbHbIA
NPUEMHUK MMEET TONbKO AnanasoH YKB, T0 ero oTCyTCTBME HUKAK HE CKaXXeTCA Ha pabote
CUCTEMbI MPUEMHUK—YcunuTenb. Ecnn npuemuunk ¢ gmanaszoHamu B, CB wnn KB, T0
Torga npu pabote B 3TMX AmManasoHax ycuauTenb Hapo 06A3aTenbHO BbIKKYATD.
OuesupgHo, uto ycunutenb Byoer faBaTb CYLWECTBEHHLIN 3PMEKT NpU UCMONb30BAHWN
COBMECTHO C MPUEMHUKAMU, UMEIOLLIUMI HEBBLICOKYHO YyBCTBUTENBHOCTL. 1A NpMeMHuKa
C BbICOKOW YyBCTBUTESLHOCTLIO YCTAHOBKA YCUAMTENA 3aMETHOro 3dpdeKTa He AacT.

OaMH 13 HeMHOrMX NPUMEPOB NPUMeHeHnA YPY, NOCTPOEHHOro Mo cxeme ¢ obLuei
6ason, npepnoxun O. MMarones u3 r. TawkeHTa. K 3toMy €ro npuBeno enadwe
NpUHUMATL CTepeodoHuYecKe nepegaym B OTeyeCcTBeHHOM YKB puanasoHe
(65,8...74 MI'L) Ha umnopTHYtO MarHuTony (P 6/93).

Yeunuteno PY  (puc.22) cobpaH Ha TpaH3uctope VT1, HarpyXeHHOM Ha
pe3oHaHCHbIN KoHTYp L3C5-C8C10, HacTpavBaemebli Ha YacTOTy CUMrHana OTeYeCTBEHOMO
AmanasoHa 65,8... 74 Ml nepBoW Cekunen KoHaeHcatopa nepeMerHon emkoctu C8.
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Puc.22

A u3BecCTHbIN papuontobutenb-koHCTpykTop B. Nasosuk (UT2IP) (KB n YKB 9/98)
NPUMeHW B NPOCTOM TpaHcueepe YPY, NOCTPOEHHbI Ha MOLLLHOM MOSIEBOM TPaH3UCTOpe
VT1 (puc.23), KOTOPbIA BKIIKOYEH MO CXeMe C 06LLMM 3aTBOPOM. JTOT yeunutenb obnagaet
OTHOCUTENbHO HEebOoNbLLUM ycuneHunem, KOMNeHCUpyLnM notepu curHana Bo BXOQHOM
Gunbtpe npeaBapuTenbHon cenekumn. Cxema BKIK4YeHWA TpaH3ucTtopa € obwum
3aTBOPOM MO3BONAET coriacoBath YBY no Bxofy v BbIXOAY B LLMPOKON nosioce Yactor. A
COrnacoBaHMA YCUAWTENIA CO CMECUTENEM CIYXXWUT LUMPOKONOSIOCHbIA TpaHcdopmatop
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Yeunutenm papnoyacrtorbl

Tp1. OH HamoTaH Ha Korblie o
600HH K10x6x3 n copepxut 2x15
BUTKOB nposopa M3JILLO-0,15.
Ewe opHa cxema YPY Ha
MONeBOM TpaH3ucTope (puc.24),
Ha 3TOT pa3 C O6LLMM MCTOKOM,
npeanoxeHa A.  [llapHacom
(UB5QGN) wn3 r. 3anopoxbe
(P 11/88). B paspabotaHHOM WM
TpaHCBEPTEPE B peXume npuema
CUrHaNM C  aHTeHHbl  yepes3
penutens C1C3, nossonAwoLni
nogobparb ONTUMAanbHYH CBA3b C
TOYKM  3PEHUA  MUHWMU3aLUK
Ko3dhhuumeHTa LWwyma. nocrynaet
Ha BxopgHoW KoHTyp L1C1C3. Ha - o
TpaH3ucTope VT1, BKIJIHOYEHHOM
no cxeme C O6WMM WCTOKOM, 20 L]0 In'n”
cobpaH ycunurenb PY. Puc.23
MpvMeHeHWe MOLLHOTO MONeBoro
TpaHauctopa Kr902A nossonuio N/
noNy4MTL BEICOKMA (MPUBIN3M- R,Xy‘?’lm “ 580”]: Iw 6800 :[6'800
TenbHo  10) M yCTOAUMBBIA

Bbixon

+208
KoahpuumeHT ycuneHua 6e3 D
HerTpanusaumm MPOXOAHOI ‘;Ié & 5’"25 ?J 8
eMKOCTH. L §-25

TpaHcBepTepe npueeno K
YBEJIMYEHUIO  YYBCTBUTENLHOCTU
TpaHcuBepa po 1 MkB npwu
KOS(ppuLMEHTE LIyMa He XyXe
5 pb.

MpumeHeHne  YPY B E, Rl
7

VTt KNSOEA (12 6 100

L

Vo1 KASO7A
5

HamoTouHble AaHHble y 4
KaTyLLeK: 2K
L1 1,75+1,25; ? 'I‘.Z 6;.85;
L2 0,75+4,25; Puc.24

BCe KaTywkn 6eckapkacHble,
BbIMOMHEHbI nocepebpeHHbIM NPOBOAOM AMaMeTpoM 0,8 MM Ha OnpaBke AUaAMETPOM
5 Mm.

Opoccenb L3 tuna OM-0,4 mHOykTMBHOCTbIO 20 MKIH, €ro MOXHO 3aMEHWTb
camogenbHbiM. Wx narotas-nueatoT Ha pesuctope MINT-0,25 conpotuenenmem 100 kOm,
BUTOK K BUTKY, HamatbiBaa nposop, M3B-2 0,1 po 3anonHeHuA "kapkaca'".
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ANEKTPOHHOE 3aXKuraHme

Papnontobutensckue paspaboTky INEKTPOHHOrO 3aXKUraHwA MpPefHa3HayveHbl, B
OCHOBHOM, AJ1A KapbropaTopHbIX MOLENEN 0TeYECTBEHHbLIX aBTOMOOMENR U MOTOLLMKIIOB, B
KOTOPbIX YCTaHABNMBANMCb KOHTaKTHble CMCTEMbl 3aXMraHWA. OCHOBHbIM HEeLoCTaTkoM
nocnegHux 6bin0 U OCTAETCA TO, YTO OHU PErYNUPYHOTCA MOL HEKME CpedHue YCrnoBuA
aKcnfyataumm M He yunTbiBaOT MX W3MEHEHWA B npouecce e3nbl. Bcnepctewe aToro
YBESIMUYMBAETCA PACXOL, TOM/IMBA, HA KPUTUUYECKUX pexXuMax pabota aBuratena cTaHoBMTCA
HEYCTONYMBOW, OH MOXET 3arfiOXHyTb NPU NEPErpeBe, a Takxe 3aTpyoHAETCA ero Mnyck B
3MHee BpeMA. Kak oTaaneHHble NocneacTBuA Takon paboTbl CUCTEMBI 3aXKMIraHUA MOXHO
CcuMTaTb MOBBLILEHHLIN U3HOC AeTanerd M UX OOCPOYHbIA BbIXOR, M3 CTPOA. K ToMy Xe
HaAEXHOCTb MEXaHUYECKMUX KOHTAKTHbLIX CUCTEM HA MOPALOK HUXE, YEM Y SNIEKTPOHHbIX,
YTO TaKXXe HEManoBaXKHO.

OTUX HEOOCTaTKOB JIMLLEHbI CUCTEMbI 3aXXMraHMA aBTOMOOUNENR C UHXXEKTOPHbIMU
CUCTEMaMU BMpbICKa TOMAWBA: B CUAY YCNOBMIA UX paboTtbl OHM He mMoryT obontuch 6e3
PErynupoBKY MOMEHTA 3aXKUraHuaA, KofiM4ecTsa BBOAMMOrO TOMMBA U pacxofa Bo3gyxa B
3aBWCUMOCTU OT BHELLHUX YCIOBUIA 1 NapamMeTpoB paboTbl camoro asuratend. [onbITkon
npubnnanTb napameTpbl kapbropaTopHOro ABUratenA K napameTpaMm WHXEKTOPHOro,
Y1066 N36aBUTLCA OT HEOOCTATKOB MEPBOrO M NPUOBPECTM NPEUMYLLECTBA MOCNELHErO U
ABMAETCA YCTaHOBKA Pa3HOro pofa 3MEKTPOHHBLIX CUCTEM 3aXKMraHWA B OTEYECTBEHHbIE
TPAHCMOPTHbIE CPEACcTBa Kak CO CTOPOHbI NPOWM3BOAMTENEW, Tak M cunamu
asTontobutenen.

OpHa 13 cuctem 3neKkTpoHHOro 3axkuraHuA (33) koHcTpykumm W. Benbckoro (PJ1
5/91), kak nonaraet aeTop, W36aBuUT asTonbUTENEN OT MHOrMX nNpobnem, ocobeHHo B
3uMHee BpemA. OHa He TpebyeT BHECEHWA W3MEHEHUW B O3NEKTPUYECKYHD CXEMY
asTomMobunAa, Npu HeobXxoaMMOCTU NO3BOSAET NErko BEPHYTLCA K CTaHOAPTHOW CUCTEME.
HemanoBa)kHO W TO, YTO MPWU MOHMKEHHOM HAapPAXEHUW nuTaHuA GOpTOBOW CETM (Mpw
BK/IIOUYEHWUM CTapTepa, HanpuMep) aBTOMaruyecku BKIOYAETCA MHOTOUCKPOBOWA PEXMM.
YcTpoicTeo pabotocnocobHO Npu CHUXKEHWUM HANPAXXeHWA akkymynaTopa ao 6... 6,5 B.

Ha puc.1 npencrtasneHa anekTpuyeckasa npMHUMnuanbHaA cxema 33, a Ha puc.2 -
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JNIEKTPOHHOE 3a)KuraHume

neyatHaA nnara C pacnonoxeHvem petanen. OCHOBY nocnegHen cocTaBnAeT
npeobpasosaresnib HanpAXeHuA, cobpaHHbin Ha TpaHauctope VT1 no cxeme ONOKMHr-
reHeparopa ¢ obwwum konnektopom. Wmnynbcel obpatHoro xopa Ha obmotke U
TpaHcopmaropa VT1 ¢ uactoton 2..3 Kl yepes Bobinpamutens VD3 3apaxator
HakonuTenbHbI koHpeHcatop C2. Mo mepe 3apAaga C2 amnnutypa obpartHbiX MMMYNbCOB
pacTeT U [OCTUraeT HanpAXeHuA ctabunusauum ctabunutporHa VD6. Yepes cTabunnTpoH
VD6 3aprxaetca koHpeHcatop C1. BpemeHem paspApa koHpeHcatopa C1 onpepenaetcA
3apepxka 3anycka OnokuHr-reHepatopa. [lpu 3TOM CHWXaeTcA 4actota konebaHwii
reHeparopa u notpebnAemeli cxemon Tok. ocne paspAaga koHpeHcatopa C2 uvepes
KaTyLLKy 3axurasua u Tupuctop VS1 npouecc noBTopAeTcA.

HanpsaxeHve Ha koHpeHcaTtope C2 3aBMCUT OT aMNaUTYAbl UMNYNIbCOB Ha 06MOTKe
obpartHoii cBA3u |l TpaHcdopmatopa VT1 n koadbduumeHta tpaHccopmauumn. [Mpu
yKa3aHHbIX nmapameTpax K MOMEHTY OTKpblTA cTabunutpoHa VD6 HanpAxeHwe Ha
koHgeHcatope C2 pocturaet 400 B. Amnautyga umnynbcoB Ha obmotke |l
TpaHcdopmatopa 3aBUCUT OT Pa3HOCTM MEXAY HanpsxeHuem crabunusauuu
ctabunutpona VD6 un HanpaxeHweM nutaHua U (amnautyga, Takum obpasom, pacTet ¢
YMEHbLUEHMEM HanpAXXeHnA BOpTOBOWA CETH).

lMpy yMEHbLLUEHUM HANPAXXEHWA NUTAHWA PACTET HaNpAXeHKe Ha KoHpeHcartope C2.
BkntoueHne puopa VD4 yBenuuuBaeT ASIMTENIbHOCTb MCKPbI, MOCKONbKY MpW 3TOM
NMPOUCXOAMT MOMHbIA LMKN KonebaHuiA B KOHTYpe, 06pa30BaHHOM KaTyLIKON 3a)KUraHuA u
KoHgeHcaropom C2.

Ovop VD8 WyHTMpYeT ynpasnAtoLLyto 06MOTKY UMMYNbCHOrO TpaHcchopmMaropa npu
3aMKHYTbIX KOHTaKTax NpepbiBatesif, YTo UCKMKOYAET OTKPbITMe TupucTopa VS1 go ux
pasmblkaHuA. Yncno sutkoB 06moTkm Il TpaHcdopmatopa T1 BeibpaHo Takum obpasom,
yt06bl MaKCUMasnbHaA aMnNaNTyaa UMMYbCOB Ha Hel Bbinia HECKOMBbKO HUXKE HanpAXXEHWA
aKKyMynATopHoii 6atapeun, u auop, VD7 OTKpbIBAETCA TOMLKO MPU CHYUXEHWUM HAnPAXEHNA
nuTaHuA Hxe 12 B. B aTom cnyyae yacTtoTta nckpoobpasoBaHua onpenenaeTca BpeMeHem
3apApa koHpeHcatopa C2. WckpoBoW paspAp NPOMCXOAMT KaXKObl pas, Kak TONbKo
OTKpbIBaeTcA ctabunutpoH VD6, n npoucxogut paspAag koHgeHcatopa C2 no uenu:
obmoTku 1l u Il TpaHccpopmatopa T1 - guopn VD7 - obmotka Il mumnynbcHoro
TpaHcdopmatopa T2 - ctabunnutpoH VD6 (npu yCnoBumM pasoMKHYTbIX KOHTAKTOB).

OnAa wu3rotoBnenna TpaHcopmatopa T1 MOXHO wucnonb3oBaTtb N6y
TpaHcopmaTopHyto ctanb. Ceyenne cpegHero kepHa npumepHo 1 cM . TpaHcchopmarop
cobupaetca ¢ 3a3opoM 0,2 MM (MOXHO BCTaBWUTb B 3a30p KYCOK KapTOHa MOAXOAALLEi
TONLUMHBI).

Mpwn cbopke 3a30p He OOMKEH NEPEKPLIBATLCA XXENEe3HbIMK Haknapgkamu. O6mMoTka
| copepxuTt 50 BuTKOB, 06MOTKA Il - 70, 0bmoTka 11l -13, obmotka IV - 450 BuTkoB. O6MOTKA
| BEINONHAETCA NpoBogom MOB guameTtpom 0,7.. .0,8 MM, ocTanbHble 0OMOTKM - NPOBOLOM
M3B pnametpom 0,2...0,25 MMm.

NmnynbCHbIA TpaHcdopmartop T2 HamoTaH Ha PeppUTOBOM KOJbLE AYAMETPOM
12..15 MM, BbICOTOW 4-5 MM, C MarHUTHOR npoHuuaemocTsio 1000...3000. Yncno BuTKoB: |
- 25, 11 - 150, 11l - 10. Ouametp nposoga mapku M3B-0,12...0,18 Mm.
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ONEKTPOHHOE 3a)KuraHme

O6motka | HaxogutcA nop, HanpsxeHuem 400 B, nostomy cnegyet no3abotutbcaA o
ee KopeHHoi usonAauun ot obmotku 1l n 1l. O6motky [l nyywe pacnonoxutb Mexay
obmotkamum | u ll.

KoHpeHcatop - C2-2,0x400B (MBIrO-2), C1-30,0x6B, tupuctop VS1 - niobon u3
cepum KY202H (K, J1, M), Tpanauctop VT tuna KT8376(A), anoael VD1-VD2, VD5, VD7-VD9
- 0223 (0219, KO504), omopsl VD3-VD4 - [1226B (KH105).

Tpansauctop VT1 nyywe Bcero pasMecTuTb Ha OCHOBaHWM, BbIMOSIHEHHOM W3
antoMUHWA TOSLLMHOWA OKONIo 6 MM, KoTopoe BydeT BbIMOMHATL Takxe pofb paawatopa.
Pa3mepbl ocHOBaHWA BbIGUPAKOT B COOTBETCTBUM C PasMepoM Nnatbl, KOTopaA CTOUT Ha
BTySKax. BoiCOTy ux (0k0s0 14 MM) BbIGMPALOT C TaKUM pacyeToM, utobbl pe3bboBan YacTb
TMpucTopa KY202 He kacanacb OCHOBaHWA. M3roTOBREHHBIA U3 XXECTU WM U3 KYCKOB
PoNbrMPOBAHHOIO TEKCTONWUTA KOPNYC KPenuTcA Ha BOKOBbLIX NOBEPXHOCTAX paauaropa.

[nA npoBepkn W HACTPOWKM YCTPOMCTBA XenaTenbHO UMETb Perynupyembiii
UCTOYHMK NuTaHmA 6...15 B ¢ TokoM Bbixoaa a0 2,5 A. OgHako MOXXHO 060ITMCh 1 6e3 Hero.
[nA aTVX Lenen BnosHe NOAOANET N aBTOMOOUIBHBIA aKKyMYNATOP, KaTyLUKa 3aXWUraHuA
n 8 anemeHToB Tuna 373 (no 1,5 B).

Ha nepBom aTane HACTPOWKM OTKNHOYAEM MHOrOMCKPOBOM pPexum. [nA 3Toro
oTnaveaem ofHy U3 Hoxek anopa VD7 (B paspbiB MOXHO BKNHOUMTL TymMOnep, YTo Co3aaet
pononHuTenbHble yaobcTea npu HacTpoike). K cobpaHHOMy 610Ky noakntouaem KaTyLuky
3axuraHnAa (MOXHO ncnonb3oBatb peauctop 20-30 Owm), 3atem - nuTtanme 12 B. Ecnu
610KMHr-reHepatop pabotaert, To Bbl yCnbIWUTe XapakTepHbIi NUCK, B NMPOTUBHOM Cly4Yae
HY)XHO NPOBEPUTb MPaBUNbLHOCTL COOPKW reHepatopa M KavyecTBO 3NEMEHTOB.
HanpsxeHvne Ha Bbixoge pabotatowiero 6noka (Ha koHTaktax C2) mOMKHO COCTaBnATb
380...410 B (npu HecootBeTcTBMM nopbupaetrcA ctabunutpoH VDB6). MNpu cunbHO
MOHWXEHHOM HanpsxeHuu (100...150 B) cnepyeT noMeHATb MecTaMu BbiBOLbI 06MOTKM [V
TpaHcdopmaropa T1.

OnA npoBepku MOLWHOCTU npeobpas3oBaTenA BMECTO KaTyLIKU 3aXuraHuAa B
KauecTBe Harpysku mcnonb3ytor namnouky 220 B 15 Bt. Ee nogkntoyatoT K BbliBOAAM
koHgeHcaropa C2. Jlamnoyka posmkHa ropetb B MOfHbIA Hakan. MNpu 3ToM NOCTOAHHOE
HanpAxeHue Ha Hei coctasuT 180...220 B.

MowHocTb perynupyetca nogbopom pesuctopa R1. [Motpebnaemblii cxemMon TOK npu
NOAKSIOYEHUN NamMNOYKK BapbupyetcA B npepenax 1,5...2A (6e3 Harpysku - 50...150 MA).

Mpy Hanuuun KaTylwku 3aXUraHwA npegycMarpuBatoT WCKPOBOW MPOMEXYTOK B
10...15 MM MeXay BbICOKOBOSLTHBIM MPOBOAOM W MWUHYCOM MWUTaHWA. KpaTKOBPEMEHHOe
3amblkaHue nposoga 3 (CM. CXeMy), AYLLEro K NpepbiBaTento, Ha KOpnyc BedeT K TOMY,
YTO B WCKPOBOM MPOMEXYTKE NPOCKaKMBaeT uckpa. Ecnu perynupoeka MOLLHOCTW He
npoBOAMnach, TO BM3yanbHO (MO0 MOLHOCTU UCKPbI) MOXKHO C U3BECTHOW J0Mei TOYHOCTH
nogobpare peauctop R1. [OnA nyyweid NOMEXOyCTOWYMBOCTM YCTPOWCTBA BEINUUHY
pesuctopa R5 nopbupator Takum obpasom, uTobbl UCKpa BO3HWMKANa TOMbKO Mpu
HanpAXXeHUM NCTOYHWKA NuTaHuA 6 B 1 Bonee (To eCTb UCKPa He [OMKHA BO3HUKATb, ECIN
NOAKITHOYEHO MeHee 5 anemeHToB 373).

Tenepb MOXHO NpPUCTYNaTtb K YCTAHOBKE MOpoOra BK/OYEHWA MHOFOMCKPOBOMO
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JNIEKTPOHHOE 3a)KuraHume

pexwuma. Jenaetca 310 Takum obpasom. CHavana nogkntoyaem guog, VD7. MNpu CHUKeHUN
HanpAXeHuA nuTaHuA (B cnyvyae npUMeHeHuA 3nemMeHToB 373 3T0 NPOUCXOAMT
CTYNEHbYATO) BO3HWKAET MOMEHT, Korga M 6e3 3amblkaHWA NpoBoga 3 Ha Kopnyc
nckpoobpasoBaHue CTaHOBUTCA HENPepbiBHbIM. ECnn nopor BKNHOUYEHWA MHOMOUCKPOBOrO
pexuma coctasnfaeT 12 B u Bbilwe, To nocneposartesnibHo ¢ VD7 cregyeT BKNHOUUTL eLle
OfMH amop.
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Puc.2

CobpaHHbln 6NOK 3NEKTPOHHOIO 3a)KMraHnA YCTaHABMAMBAKT MNOAJ, KanoToMm
aBTOMO6MNA BOMM3M KaTYLWKM 3aXWraHuA (KenatenbHo BbibpaTb MECTO € XOPOLUWM
060yBOM). 3atem OTKMIHYAKT KOHOEHCATOP pacrnpenesiutenA 3aXWraHuA OT KOHTaKTOB
npepbiBatena. Cnepyrowmin atan - OTKKYEHNEM MPOBOAA, COEANHAIOLLErO NPepbIBaTeslb
W KaTywky saxuradunA. MNpu Hanuumm pobaBoyHoro pesuctopa (katywku tuna b115)
CnepyeT 3akopoTWTb ero. [nA 3TOr0 MOXHO MCMOSb30BaTb OTKHOUEHHbIA MPOBOA.
OcTtanbHble MNOAKNKOYEHMA OCYLLECTBAAKOTCA B COOTBETCTBUMM C NPEASIOKEHHON
3M1eKTPOCXEMON.

Ecnn wumeercA Tym6bnep BK/IHOYEHMA MHOTOMCKPOBOrO peXuma, TO nocne
onpobbiBaHWA yCTPOCTBA B paboyeM pexxMmMe MOXHO YBENWUMTL 3a30p HA CBeYax B
1,5...2 pasa.

Crepyet NOMHUTB, YTO NpK BOMbLIOM 3a30pe B KOHTaKTax NpepbIBaTena NoABNAETCA
BEPOATHOCTb MONafaHnA NOCNERHNX UCKP (MPY MHOTOWCKPOBOM PEXUME) B CEQYHOLLMIA
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ONEKTPOHHOE 3a)KuraHme

LuunuHap, yto Hapywaet pabory ppurarenA. [10STOMYy 3a30p HY)XHO YMEHbLUMTb [0
MUWHUMYMa B TOM MHTEpPBase 3a30p0B, KOTOPbIA PEKOMEHAYETCA 3aBOLOM-U3rOTOBUTENEM.

M. bpAHueB n3 TiomeHckon 0651. npepnoxun cxemy (puc.3), KoTopaA ToXe
npegHasHavyeHa afiA yCTaHOBKM Ha aBTOMOBUAN C KOHTAKTHON CUCTEMOWN 3aXKUraHuA.

OHa umeeT crnepyoLme NpenMyLLecTBa:

- MOLLLHOCTb UCKpbl YBENNYEHA,;

- KOHTaKTbI NPepbIBaTENiA He 06ropator;

- HEe HYy)KEH Pe3nCTop B LLENW KaTyLLKN 3aXXWUraHus;

- NPU BKMKOYEHHOM 32)KMraHuW, HO He3aBedeHHOM [Buratesie Cxema nnaeHo, 6e3
NCKPbI, OTKSTHOYaAETCA.

MOLLHOCTb UCKPbl B JAHHOW CXeme 3aBuCWUT OT Temnepatypbl VT2, 1 Ha ropAvem
QBUratene YMEHbLUAETCA, a Ha XONOOHOM — YBENYMBAETCA, TeM cambiM obneryan
3anyck.

+148

cOeva

R1
390
€147

NpepriBameas

|_IBQ

Puc.3

Mpu 3amblkaHUM 1 pa3MblKaHWU KOHTAKTOB npepbiBatesiA SK MMnynbC NpoXoguT
uepe3 C1, kpatkoBpemeHHO oTkpbiBaA VT1 n VT2. Mpu 3akpbiBaHuy VT2 BO3HMUKAET UCKpa.
C2 crnaxuBaer NUK umnynbca HanpaxeHuA. R6 n R5 orpaHuMumBatoT MakcumasbHoe
HanpaxeHue Ha konnektope VT2. [lpu OOCTMXKEHWM HYXHOrO HanpaxeHuA VT2
MPWOTKPbIBAETCA, OrpaHNynBan faflbHEALLUA POCT HANPAXKEHNA.

HanpaxeHvne oTkpbiBaHuA VT2 3aBucut OT BenuumHel U693, koTopaA, B CBOH
oyepenb, 3aBUCUT OT Temnepartypbl. [pu pa3oMKHyTbIX KoHTakTax npepbisarena VT1 n VT2
3aKpbiTbl. lpn ANUTENBHO 3aMKHYTbIX KOHTakTtax Tok yepe3 C1 mocteneHHo ybbiBaer,
COOTBETCTBEHHO, U VT1, 1 VT2 nnaBHO 3aKpbIBAKOTCA, 3aLLMLLAA KATYLLKY 3aXUraHua ot
neperpesa.

C1 tvna KM nnn K73. R6 obecneunBaet ctabunusaumio BbIXOLHOMO HanpAXEHWA.
Ero HomuHan nopbupaeTca onA KOHKPETHOW KaTyLKu 3axkuranuA. Ha cxeme BenimumHa R6
ykasaHa pnAa katywku b115. Ee ocHoBHble mapameTpol: Ri=1,6 Om, 1<8A, Ui<330 B.

yy BnokHoT “Papgioamatopa” Ne 8-9



JNIEKTPOHHOE 3a)KuraHume

KoagpdpumumeHT TpaHcgopmaumn K=68. [na karywku b116
(Ri=0,6 Om, li<20 A, Ui<160 B, K=154) BenuuuHa
R6=11 kOm. [nA 3TOM KaTyluKW fyylle WCronb3oBaTh B
kavectse VT2 TpaH3ucTopbl KT898A.

[nA noBbIEHNA HAAEXHOCTU CXeMbl nydlle
MCMoNb30BaTh COCTABHOW TpaH3uctop VT2, Kak nokasaHo
Ha puc.4.

Cuctembl 33 MOXHO YycTaHaBnueaTb Ha ntobble
OBUratenn BHYTPEHHEro CropaHuA, B TOM YuCNe M Ha
NOLOYHbIE MOTOPLI, KaK OnucaHo B cTatbe E. OuwwbeiHa un
H. Cenpuposa (Kufi, 1978).

CaMOCTOATENBHO W3roTOBUTL 3NEKTPOHHOe 6eckoHTakTHOe MarguHo MB3-1,
KOTOPOE yCTaHaBNMBAETCA Ha MoTopax «Betepok-83» n «Betepok-120», B 0bLiem-To
Henerko: npu 3atom 6yner HeobXOAMMO CAenarb HOBOE OCHOBAHWE, MATUMOJHOCHLIN
MarHuMTonpoBoa, ManorabapuTHyo NevatHyto nnary u ap.

3apava 3HaunTenbHo obneruutca, ecnu 3C3 cobpatb Ha wTaTtHoM marHeto MJ1-10-
2¢ MoTOpOB «BeTepok» C MCMNONb30BAHUEM OT HErO CamblX TPYLOEMKMUX NPU U3rOTOBIEHUN
petanen — OCHOBaHWA M MarHMTONPOBOAOB. Takoii BapuaHT 6bin paspaboTaH U UcnbITaH
B HaTypHbIX YCNOBWAX, NPWU 3TOM pe3yneTaThl MCMbITAHUA TaKOW CUCTEMBbI MOYTU He
OTNNYAIOTCA OT PesynbTatoB, MOMAYYEHHbIX C marguHo MB3-1 (3a wuckniouveHuem
BO3MOXXHOCTU 0TBOpa SNEKTPOIHEPrMM ASIA NUTAHWA BHELLHMX noTpebutenen).

MpuHUMNManbHaA anekTpuyeckan cxema A3 (puc.5) NpakTUYeCcKn He OTNIMYAETCA OT
paccMoTpeHHoi B «Kufl» N2 73 cxembl cepuiiHoro 33 ¢ MB3-1, noatoMy Mbl He NpUBOAMM
onucaHuAa npuHuuna ee pabotbl. HesHauuTenbHble oTAMuMA obycnaBnnBaloTCA
KOHUrypauuen marHuTonpoBofos marHeto MJ1-10-2¢, UMeRLWMX TPU MOSMHOCHbBIX
HaKOHEYHMKA, a He fABa, kak Ha MB3-1. 310 notpebosano, Hanpumep, U3MEHEHMUA
MOTOYHbIX AaHHbIX 3aPAQHOA W YNPaBfAOLLEN KaTyLeK W BBEAEHUA OrpaHUUMTENbHOMO
pesuctopa R B uenu ynpasnAawoLwero snektpoga TpuHuctopa. OOHOBPEMEHHO Tpu
MOSKOCHBIX HaKOHeYHUKa 06ecneymBatoT MOBLILEHHYD MOLLHOCTb Lenei HakonneHua
3Hepruu u ynpaeneHwA. (HacToATeNbHO PEKOMEHAY NPUMEHATb ropaspo 6onee
HaoeXHble TMpUCTopbl T122 - 25 - 8 - 4 (Ha 800 B), nubo 6onee BbICOKOBONLTHLIE TON e
cepun 1 guoppl K226/,

ONEeKTPOHHOE 3aXuraHne CcocToMT W3 OBYX ONOKOB — 3HEpPreTU4eckoro wu
3NEKTPOHHOrO KOMMyTatopa (puc.6). SHepreTnyeckuii 610K CMOHTUPOBAH Ha OCHOBaHWK
MarHeTo U COCTOWUT W3 [BYX TPEXMOJSIOCHBIX CEPAEYHUKOB, HA CPEAHUX MOSOCAX KOTOPbIX
pacrnonoXeHbl 3apAfHanA W yNpaBnAooLLAA KaTyLWKX OOHOM0 U3 LUAMHOPOB, HAMOTaHHbIe
Ha OfHOM Kapkace. MOXXHO WnM MPUMEHWUTb LUTATHLIA Kapkac OT MarHeTo, yaanue BCe
o6MOTKM, unKM cpenatb N0 €ro pasmepam HOBbLIA U3 TEKCTOAUTA WM reTMHakca
NOLXOQALLEA ToNnwwmHbl. 3apApHaA katywka L1 HamarbiBaetcA nposopgom [19B-2
onametpom 0,12 MM u umeer 5500 BWUTKOB, npuyem uepe3d kKaxkable 500 BUTKOB
npoknaablBaeTcA M30NALMOHHAA Oymara Wnu NakoTKaHb. YNpaBRALLaA KaTyllka
HaMaTbIBAETCA MOBEPX 3apAQHOA 3TUM XXe MPOBOLOM M uMeeT 250 BWUTKOB. KoHLb
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ONEKTPOHHOE 3a)XXKuUraHme

06MOTOK COEfMHAKTCA BMECTe M MOAKIIHYAKTCA K Macce MoTopa. Havana 06moTOK
noanamBaroTCA K KOHTAKTHOW NiaHKe, 3aKPEnIEHHON K OCHOBAHWIO ABYMA BUHTAMMW.

v et 2.01 gva  VOVDVIHEOSLS
. AL

1-ve
1-L1 V4

2-vt
2-V4

7-L2

-vJ
2-R1 100 A 2vd
1-R1 100 V4 -KY202M(H)
Puc.5

L1 — 3apagHaA obmotka; L2 - ynpasnAawowan obMotka, Tp — BbICOKOBOSLTHbINA
TpaHcdopmarop, C1 - HakonuTenbHbIA kKoHaeHcatop Tuna MBIrO; R1 — orpaHuunTensHbIi
pesuctop M/T-0,25. Touku Ha 0OMOTKax O03HA4arOT Hauano, uMHoekcbl "1" oTHocATcA K
BEPXHEMY LIMANHAPY, "2" — K HUXKHEMY.

Puc.6

1 - 9HepreTnyeckin 6nok, 2 - 610K ANEKTPOHHOTO KOMMYTATOpA.

B 6noke kommyTartopa Ha nnare U3 CTEKOTEKCTONMTa Ui reTuHakca CMOHTUMPOBaHbI
BCE OJIeKTPOHHbIE KOMMOHEHTbl 0OOMX KaHanoB — HAKOMUTENbHLIE KOHOAEHCAaTopbl,
TPUHMCTOPLI M anoabl. bNok pasmeLLeH B MeTanIMUYeckon Kopobke NOAXOAALLMX pa3MepoB
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JNIEKTPOHHOE 3a)KuraHume

1 3aKpensieH Ha NnofaoHe MoTopa.
Hawnbonee Bbicokue nokasatenu 3C3, B TOM unChe U NO HALEXKHOCTM, Obiiu
NofyYeHbl NP 3KCNyaTaLumm B KAYECTBE BbICOKOBOJLTHbIX TpaHcdopmaropos Tuna TJIM,
npuMeHAeMblX cedvac Ha OONbLUMHCTBE OTEYECTBEHHbIX MOABECHbIX MOTOPOB, M
TpaHcgopmaropos Tuna 6300 nunu 63006 0T MOTOLLMKIIOB, KOTOPbIE YCTaHaB/IMBAKOTCA Ha
«BeTepkax» C 9NEKTPOHHLIM 3axuraHnem. MOXHO NMPUMEHUTb U LUTATHbIE KaTyLUKU OT
marHeto MJ1-10-2c, HO Af1A 3TOro X HeobXoAMMO PasMECTUTb Ha KpanHWX cTepxHAX LLI-
obpasHoro ceppevHumka Tuna  YLU19 ot
TpaHccopmaropa (puc.7). TpaHccpopmaropsl TITM
KpenATCA NPy NOMOLLLM BYX KPOHLUTENHOB 4 (puc.8)
K TPEM LUNWSIbKaM KPENeHWA rofIoBKK LuamMHapa K
6noKy C NeBOV CTOPOHbI ABUratena (eciim CMOTPETb
cnepenw). OnA a1oro wrarHble Wwnuibkm M6 gavHon
28 MM 3ameHAloTcA 6onee AfiMHHBIMK (34 MMm). B
3TOM >Xe MeCTe W Mpyu MOMOLM aHanorn4Horo
KpOHWTENHA MOryT ObiTb  3aKpenieHbl U
TpaHcgopmatopsbl oT MarHeto MJ1-10-2c.

1 2 J 4
‘ 115 23:.’)‘{’& 25:05
2mecra |,
S0/ T ke f?‘
. 73/ : .
]| } o |l o
h‘“ srsee l ) [l Zomd. 3‘
v/ =P SEE) N
\\“n“} / -' had 10208 g
Wit A ; 4 4
S\ & [ ] 'M"k"” 5 1242 M;sﬁ
» \\ }/\ !
867 75%
Puc.8 “Jraida

1 — BbICOKOBOJILTHbIE TPAHCAOPMaTopbl; 2 — BUHT M6x25, 4 wr.,

3 - npoeog MBJ1-1 TOCT 3923-47 (1=180), 2 wT.; 4 — KPOHLUTENH, CTanb, 2 LT,

5 - wnunbka M6x34, 3 WT.; 6 - HAKOHEYHNK CBEYHOMN, 2 LUT.

Tpancdopmaropel B300 (B300B) Ha Motopax «Betepok-83» u «Betepok-123»
3aKkpennATcA (puc.9) B N1eBON CTOPOHE MEPERHEN YaCcTW ABUraTena npu noMoLLM OBYX
KPOHLUTEAHOB — NpaBoro 7 v neeoro 12. K npaBomy KpOHLUTEHY KpenutcA n 6eH30HacoC.
BxogHoW wWTyLep TOMAMBHOW CUCTEMbI TaKXe MNEpPeHOCUTCA W YCTaHABNUBAETCA Ha
nepesHen CTEHKE HUXHENO KOXyXa, C NEBOW CTOPOHbI.

Ha «BeTepkax» npeHuX BbINyCKOB Ha kaptepe HeT 600blek AnA BUHTOB 8
KpenmneHWA NpaBoro KPOHLUTeNHa. KPOHLUTERH KPenuTcA Npy NoMoLLM ABYX NNacTuH 12 n
13 (pnc.10, 11) BUHTaMu KpenneHwAa BNyCKHOro narpy6bka.
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ONEKTPOHHOE 3a)KuraHme

7 nm —
T N
¢ ./)
S g/ L
¢/‘ AL .
[ X i \
. \ !n' \ [
Y N L —

~ \ |
\ 34 f j / Puc.9

12 7

1 - HAKOHEYHWK CBEYHOM, 2 LUT.; 2 - PE3NHOBOE KonbL,o (15, b=7), 1 wT.; 3 - nposon,
MBI 1 FTOCT 3823-47 1=235), 2wrt.; 4 - TpaHcopmatop b300, 2wr.; 5 - BUHT M6x25, 1wT;
6 - pacnopHas nnactuHa, cranb 65 — 0,8x16; 7 - npaBblil KPOHLUTEWH, cTanb, 1 wrT.; 8 -
BUHT M6x14, 2 WT.; 9 - 6eH3oHacoc; 10 - BUHT M5x40, 2 wr.; 11 - xoMyT, cTanb, 1 wr.; 12 -
NEBbIA KPOHLUTEWH, CTasb, 1 WT.

YnpaeneHue nckpoobpasosaHnem B 3C3 OCyLECTBAETCA MarHUTHON CUCTEMON
MaxoBuKa, a He Kynaykom W NpepbiBaTtefiAMU MaxoBWYHOrO MarHeto. [nA nosyyveHuA
HEeo6X04MMOro yrnia onepeXxxeHna 3axxurasua npu ycraHoske 3C3 HeobX0OMMO MaxoBuK
pasBepHyTb OTHOCUTENBHO KONeHYaToro Bana Ha 56—60° B CTOPOHY MO3LHEro 3aXM raHuA
(npoTnB xoOa 4YacoBoi CTPesikK). ATO BbIMOAHAETCA NPOPE3KOA HOBOMO LUMOHOYHOrO nasa
B CTYNuLLE, PacrofoXXeHHOro Ha 56—60° OT NPeXHero B CTOPOHY MO YacOoBOI CTPENKM
(ecnu cMOTpETb Ha MaxoBMK CBepxy). [lpope3ka nasa MOXeET okasaTbeA
TPYQHOBLINOAHUMOWA ANA 60NbWWHCTBA BNafenbLeB MOTOPOB, M MOITOMY BMECTO
pa3BopOTa MaxoBuka MOXHO Pa3BEePHYTb OCHOBAHWE MArHeTO Ha Ty Xe BEIMUMHY NPOTUB
yacoBow cTpenku. Mpasga, Npy 3TOM HEOOXOAMMO CEKTOP NOBOPOTa OCHOBAHWUA 1 KyNayok
6110KMPOBKM MEPEHeCTN B HOBOE MECTO, MPOCBEPAWB ANA HUX HOBblE OTBEPCTUA, @ B
KpbILLKE KapTepa — YAAWHUTL Na3 AnA BUHTA dOMKCaLUM OCHOBAHWA MarHeTo.

[nA perynupoBKM MakCUMasibHOMO Yriia OMEepPEeXeHWA 3aXKWUraHWA Ha OCHOBaHWK
MarHeto HeobxoaMMO YCTaHOBUTb Kynayok ONOKMPOBKM C PErynMpoOBOYHbIM BUHTOM
(puc.12). KoHew BuHTa B ynupaetcAa B BbiCTyn [ BMyckHOro narpybka u Tem cambiM
OrpaHnYMBaeT MakCUMasbHbIA Yrof ONepexeHuA 3axuraHuA. [lonoxeHwe BUHTA
dukcupyetca ravikon . Mpu ero BbiBOpAYMBAHWM Yron OMNEPEXEHUA 3aXKuraHuA
YBENNYMBAETCA.

Ha MaxoBuMke M OCHOBaHMM MAarHeTo OTCYTCTBYIOT PUCKM [Af1A YCTaHOBKM
ONTUMAasbHOrO yrna OMEepexxeHuA (Kak 3TO COeNnaHo Ha cepuitHbix «BeTepkax» ¢
3MIEKTPOHMKON), NO3TOMY HaWBbIFOLHEALWA Yron yCTaHABAMBAETCA MO MaKCUMasbHO
YacToTE BPALLEHWNA MaxOBMKA Ha XOAy JIOLKM.

L,IEI BrnokHoT “Pagioamartopa” Ne 8-9



’0_1 J 13
e | Hoo ]
105202}

R6
2paduyca

S\t 2

Jiz1

&
O,

~ ‘zz‘ﬂ" 5292l S

Puc.10 - 2paduyca

Hymepauua nosuuuin 1 - 12 coenapaet ¢ nuc. 9. 13 — BepxHAA nnacTuHa, ctasnsb, 1
wrt.; 14 - HWKHAA NnacTuHa, cTanb, 1 Wr.

Puc.1

Ha puc.11 nokasaHubl TpaHcgopmaropel B300,
MOArOTOBJIEHHbIE K YCTAaHOBKE HAa MOTOP, He MUMeroLLme
cneunanbHbix 600bILLEK KpenneHuA.

Mpy noABneHUM MPU3HAKOB KanWNbHOIO 3aXKuraHuA
(napeHwA umcna 060poTOB, neperpesBa CBeuW) crnepyert
YMEHbLUUTL  Yrofl  OnepexeHwA  3axuranuAa. [lpu
npasunbHOM Nofbope ONepexeHna U NPUMEHEHUN CBEYEN
3aXWraHuA, COOTBETCTBYIOLLMX MOTOPY MO TENI0BOK
XapakTepucTuke, 0 HOpPManbHOM pexume paboTbl ABura-
TeNA MOXXHO CYAuUTb MO LBETY H0O0UKM N3051ATOPA CBEYM - OH
pomkeH ObiTb  CBETNO-KOPMYHEBBLIM.  [ANA  MOTOPOB
«BeTepok», 060pPYnOBaHHbLIX 3fIEKTPOHHOW CUCTEMOMN

3aXuUraHuA, pekomeHgyetca npumeHeHue ceeyert Tuna A17B unu A11 TOCT 2043—74. (Mo
CBOEMY OnbITYy MOry ckasatb, 4To cBeun A17B gnAa "BetepkoB" He NOAXOQAT Mpu JHobbIX
ycnosuAx akcnnyartauun. CnenyeTr NPUMEHATb cBevn All, 1 TONbKO B CUMBbHYHO XKapy unu
NPV CKIOHHOCTM K KaNWUIbHOMY 3aXKuraHuio - A14,

BrnokHoT “Pagioamartopa” Ne 8-9 qq
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Mo mHeHwuto . Ckobenesa n3 r.KypraHa, XotA aBTOMOBUNbHbIE CUCTEMbI 3aXKUraHUA
M NOCTPOEHbl B OCHOBHOM Ha TUPWUCTOpax, TeM He MeHee, TPaH3UCTOPHble CUCTEMbI HE
NOTePANM CBOEN aKTyanbHOCTW. B nocnenHee BpemA BbINyCKAETCA MHOMO MOLLHBIX, B TOM
yuce COCTaBHbIX TPAH3NCTOPOB C XapaKTEPUCTUKAMM, NO3BOSIAOLLMMU UCMOSb30BAaTb WX
A)1A aBTOMOOMAbHBIX CUCTEM 3aXXMraHWA.

MpepnaraemaA cxema aBTOMOOGWABHOrO 3MEKTPOHHOro 6nokKa 3aXkuraHuA
paspabotaHa U wucnbiTaHa aBTopom B aBToMobune "XXurynu 2108" v pp., B KOTOPbIX
NPUMEHAIOTCA TPaH3UCTOPHbIE KOMMyTaTopbl (3620-3734) ¢ 6ECKOHTaKTHBIM AATYMKOM
Xonna (53.013706).

OTnmunem gaHHON KOHCTPYKLLMM OT LUTATHOW ABAAETCA TO, YTO ANA hOPMUPOBAHNA
MMNyNbCOB NpepbIBaHMA uUcrnonb3yetcA Mukpocxema K56171A8, BKnOYEHHaA Mo Cxeme
Tpurrepa LLmuTTa.

TexHuueckme XxapakTepucTuKu MPaKTUYECKU HE OTAMYAKOTCA OT LTaTHOro 6noka

E,Z BrnokHoT “Pagioamartopa” Ne 8-9



JNIEKTPOHHOE 3a)KuraHume

3aXXUraHuA, HO C NpUMeHeHneM Tpurrepa LLMnTTa umnynbebl npepbiBaHnA (OPMUPYHOTCA
¢ 6onee KpyTbiM 3agHUM (PPOHTOM, YTO MO3BONAET NPAKTUYECKM MIHOBEHHO OTKNOYaTb
WCTOYHMK TOKA OT KaTYLLKM 32)KUraHuA, TeM CambIM MOBbILLAA BLICOKOE HANPAXEHUE Ha ee
BTOPUYHOW 0BMOTKE.

MpumeHeHne koHpoeHcaTopa C2 obecneyumBaeT OTKNOUEHWE KaTYLLKN 3aXXUraHWA OT
UCTOYHMKA TOKA MpW OCTAHOBKE ABWratensa aBTOMOOMAA, TeM CambiM MPefoTBpallan
6ecnonesHblin HarpeB KaTyLLKK.

Cxema 6510ka 9NEKTPOHHOO 3aXKuraHuA, n3obpaxxeHHaA Ha puc.13, copepXuT:

- cXeMy (hOpMUPOBaHNA UMMYNLCOB C PErynMpyeMon CKBaXXHOCTLIO HA MUKPOCXeMe
DD1, cobpaHHyto rno cxeme Tpurrepa LLmutra;

- MOLLHbIN KftoY Ha TpaHaucTopax VT1 u VT3 ¢ akTMBHbIM OrpaHuunTenem Toka Ha
TpaHauctope VT2, nenutenem HanpsxeHua Ha peauctopax R8, R9 1 TokonsmeputenbHbiM
pesuctopom R10;

- cTabunusatop HanpAXeHWA AiA NUTaHMA MUKpocxeMbl DD1 Ha cTabunutpoHe VD4,
koHpeHcatope C3 n pesuctope R3;

- CXeMy 3aluuTbl OT MPEeBbILEHWA UMMYAbCHOMO HanpAXeHWA B GOPTOBON CETW Ha
ctabunutpore VD6, koHpeHcatope C4 u peauctope R11;

- CXeMy 3awwuTbl 6510Kka OT HEBEPHOIO NMPUCOEAVHEHNUA aKKyMYNATOPHOA 6aTtapeun Ha
onope VD7;

- CXeMy 3aLLuThl TpaHaucTopa VT3 oT MnynbCHbIX NEPerpysok npu pabote KaTyLuku
3axuranua Ha guope VD5, pesuctopax R12, R13.

e
0,25
2.2 | xkoos

Rt
R |5

1
[ Bsi5.7 DD1 200

DD1 KS611A8
Puc.13

Pabotaet cxema cnegyroLim 06pa3oM. [Npu BKNOUYEHWUN 3aXKUraHWA HANPAXXeHWe oT
akkymynATopHoi 6arapeu nopaetcA Ha cxemy yepe3 guog VD7 un pesuctop R11. Ha
KaTyLLUKY 3a)XuraHua HanpaXxeHue B HauasibHbI MOMEHT He MOCTYNaeT, Tak Kak cTapTep He
BpaLlaeT Ban Asuratena, U Ha Bxoge mMukpocxembl DD1.2 otcyTcTBYHOT MMMynbChl. Ha
Bbixoge DD1 npucyTCTByeT HanpAXXeHWe HU3KOr0 YPOBHA, KOTOPOe YAEepXuBaeT
TpaHauctop VT1 B 3aKpbITOM COCTOAHWUK, MOITOMY 3aKpbIT U TpaHaucTop VT3.
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Korga ctaptep noBopauvBaeT Ban ABWratena, Ha BbIXOLE AaTyuvMka BO3HMKAOT
UMnynabCbl, noctynatowme uepes C2 Ha Bxog onemeHnta DD1.1. TlocnepHui
nepekntoyaetcA, n Ha Bbixoge DD1.2 noABNAETCA UMMYNbC, KOTOPbLIA OTKPbIBAET
TpaH3ucTopbl VT1 1 VT3. Yepes KaTyLKy 3aXkuraHuA NPOXOAMUT TOK, U B MarHUTHOM nosie
KaTyLLUKW HakannuBaeTcA 9feKTpuyeckaa 3HepruA. B cnegytolimidi MOMEHT, korpa C
BbIXOAA faTuvKa ncyesaet UMNyNbC NONOXKUTENbHON NONAPHOCTY, Tpurrep LUMunTTa pesko
nepekntovaetcA B 0bpatHoe COCTOAHME, Ha BbIXOAE anemeHTa DD1.2 noABNAETCA HU3KWIA
ypoBeHb, noctynatrowmi Ha 6asy TpaHsuctopa VT1. TpaHsuctopbl VT1 n VT3 6bicTpo
3aKpbIBAIOTCA, W TOK, NPOXOAALLMA Yepes KaTyLLKy 3aXuraHuA, Takke BbICTpo ucyesaer.
Mpun 3toM B nepBuyHON OOMOTKE KaTywku wHayuupyetcA OOC camouHayKuum
HanpsxeHuem 400 B, a BO BTOPUYHON OOMOTKE KaTYLUKM 3aXXMraHWA BO3HUKAET MMMNYNbC
BbICOKOro HanpaxeHna — 23000...25000 B.

B mowHoM knoue Ha TpaHsuctopax VT1 u VT3 npumeHeHa cxema akTUBHOIO
OrpaHuYeHnWA TOKa B KaTyllKe 3auraHuwA, KoTopaAa 3aiwuiiaet Tpadauctop VT3 or
neperpyskn n ctabunusupyer BeinumHy Toka "paspbiea” npu konebaHuAx nUTAOLLEro
HanpsxeHua 6optoBon cetu aBTomMobunA, Tem cambiM obecnevmBaA HEU3MEHHOCTb
BbIXOLHbIX XapaKTEPUCTUK CUCTEMbI 3aXKMUraHuA.

Mpu ortnupanuu TpaH3uctopa VT1 BbixogHOW TpaHsuctop VT3 HachkiwaertcAa,
obecneumBan HU3KYKD BeJIMYMHY OCTATOYHOrO HanpAXeHuA Ha Bbixoge 6noka
3M1EeKTPOHHOrO 3aXkuraHuA. Moka ToK, NpoTEKatoLWMA Yepes BbIXOQHOA TpaHaucTop VT3 u
TOKOM3MepuTesibHbId pe3nctop R10, BKIHOYEHHbIA B €ro 9MUTTEPHYIO LeMb, HWKe
AOMYyCTUMOrO YPOBHA OrpaHuyeHnA, TpaHsuctop VT2 sanepr.

Mpy OOCTMXXEHWM BBLIXOLHBIM TOKOM MNPERENbHOr0 YPOBHA, TpaH3uctop VT2
HaYMHaeT OTKPbIBATLCA, W MOTEHUMAN Ha ero KONneKTope MOHWXXAEeTCA, YTO NPUBOANT K
YMEHbLUEHVIO BeSIMUMHBI TOKa yrpaeneHuA. Tpanauctop VT3 npu 3TOM BLIXOAMT M3
PEXMMa HACbILLEHUA B aKTUBHbIA PEXMM, HANPAXXEHME Ha BbIXOAE BO3PACTAET A0 YPOBHA,
NPy KOTOPOM MOALAEPXMBAETCA 3afaHHbll PEeXMM Toka orpaHuyeHwA. B cnyuvae
MpeBbILLIEHNA UMMYNLCHOMO HANPAXXEHUA B KaTyLLKe 3a)KUraHuA, OHO yepes aenutens R12-
R13 nogaetcA Ha cTabunutpoH VD5, KOTOPbIA, OTKPbIBAACh, 3anupaeT TpaHauctop VT3.
LUenouka C5-R14, BkntoYeHHaA napanfefibHo BbIXOQHOMY TPaH3UCTOPY, ABAAETCA
31eMeHTOM KosnebatesibHOro KOHTypa yaapHoro Bo3by)xaeHun, T.e. onpefenfeT BENNYnHY
1 CKOPOCTb HapacTaHWA BTOPUYHOTO HANPAXEHWA, Pa3BUBAEMOr0 CUCTEMON 3aXKUraHuA.
Pesuctop R14 orpaHnuvBaet eMKOCTHbI TOK Yepe3 TpaH3ucTop VT3 B MOMEHT oTnnpaHuA
nocnepHero, ecnu koHpexcatop C5 pas3paxkeH.

B oanekTpoHHOM Onoke 3axwuraHuA ucnofib3oBaHbl Mukpocxema K561J1A8 u
pesuctopbl MIT. Pesuctop R10 Tuna C5-16 MowHOCTbI0 HE MeHee 1 BT. KoHpeHcaTopbl
K73-11 Ha HanpAxeHue He meHee 63 B. Ouopbl VD2, VD3 — K[O521A unn ntobele
KpemHueBble ManomolLHble. CtabunutpoH VD1 — Ha HanpAxeHwe ctabunusauum 8 B,
tvna A814A nnun KC182A. Ctabunutpor VD4 — Ha HanpaxeHue ctabunusauum 9 B, Tuna
18146 vnn KC191A. Crabunutpon VD5 — KC518A wnn KC508I. Owop VD7 — Ttuna
KO209A, MOXXHO 3aMeHuTb guopom KO2261. TpaHauctopel VT1, VT2 — KT972A; VT3 —
KT898A unu KT890A (KT8109A). VT3 ycTaHaBnMBaeTcA Ha LUTATHbIA paguaTtop w3
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JNIEKTPOHHOE 3a)KuraHume

aStOMUHMEBON MNACTUHBI TONLWMHOW 4 MM, W3ONUPOBAHHBIA OT KOpryca [BOWHOW
CIOAAHON MPOKNAafKoi ¢ TePMOMNPOBOLHON NACTON.

[nAa HanaxueaHuuA 6noka NPUMEHAETCA 3BYKOBOW reHeparop ¢ yactotoi ot 30 go
400 T, wumuTupylowmiA paboty patuuka npepbiBatend. OnA NOMyYeHWA BbIXOQHOO
curHana Hanpsxesuem 7..9 B, B cnyyae HeobxopMMOCTU, K HEMY HYXHO W3roToBWUTb
ycunuTeslb MOLLLHOCTM Ha TpaHsucTope KT815. [1nAa npocmoTpa MMnynsLCcoB rogutcA iobon
ocuunnorpad, nydwe ApByxayvyeson. Kpome Toro, Heobxogum 650K nutaHuA ¢
perynmpoBKO HanpsxeHuA oT 8 po 18 B ¢ TokoM He meHee 10 A.

Ha MOMEHT HacTPOMKM CXeMbl MOXXHO 060ATUCE 63 KaTyLLKN 3a)XMraHuA, Harpy3me
konnekTop TpaH3ucTopa VT3 Ha ppoccenb € MarHWTONPOBOAOM M3 MNacTWH
3NEKTPOTEXHWUYECKOA CTann WHAYKTMBHOCTLIO 3,8 MIH, conpoTtusnexnuem 0,5 Om. [na
3TOr0 MOXXHO MCMOJb30BaTh YHUMDULMPOBAHHBIA HU3KOYACTOTHBLIA Apoccenb tuna [ 179-
0,01-6,3. TeHepaTop-UMuUTATOP AATYMKA WMMYSILCOB MOOKMHOYAKOT Ha BXOL CXEMbl U
HabnogatoT Ha ocuumnnorpade opMy 1 aMnanTydy BbIXOAHBIX UMMYIbCOB.

N3meHeHnem conpotuenennn B uenax VD2-R4 n VD3-R5 MOXHO perynupoBsatb
CKBa)XHOCTb MMMNYNbCOB, YTO MO3BOSIAET PErYNMPOBaTh BPeMA 3aMblKaHWUA U PasMblKaHWA
KaTyLLKW 3aXXUraHuA.

[nA ycTaHOBKM HEOOXOAMMOro TOKa OrpaHuyeHuA ocuunsiorpad NooKMHYakT K
aMuTTepy TpaHsuctopa VT2. Mpu 3TOM B AMUTTEPHYHO Lienb TpaHaucTopa VT2 Heobxogumo
BPEMEHHO NOAKIUNTL peancTop conpotuenennem 0,1 OM. M3meHAA HanpAXeHve Ha
6noke nuTaHuA, HabnopaloT MOABAEHWE CurHana Ha amutTepe. Perynuposka ypoBHA
orpaHuyeHvnA Toka npoussopuTcA pesuctopamu R12 u R13. MMocne npepsaputesnbHOR
HACTPOWKM CXeMy YCTaHaB/IMBAIOT B aBTOMOOUNE B COOTBETCTBUM CO CXEMOI MOQKOYEHMNA
¥ NPOWN3BOAAT €€ OKOHYATENbHYI HACTPOMKY.

. Kapaces u3 r. CaHkt-lletepbypra ycoseplieHcTBOBan 650K 3a)KuraHuA
C06CTBEHHOM KOHCTPYKLUMK (P 8/94 ), uTo gano 3aMeTHOE YNyYLIEHNE ero 3HepPreTmyeckmx
xapaktepuctnk. Ecnu y ucxopHoro 6noka makcumanbHaA [JIMTENbHOCTb MCKPbI He
npesbiwana 1,2 Mc, npuyem oHa Morna ObiTb NOAyyYeHa SMWb Ha CaMblX HU3KUX
3HAYEHMAX YacTOTbl UCKPOOBPA30BaHMA, TO Y HOBOMO AAWTENbHOCTb UCKPbI MOCTOAHHA BO
Bcen pabouen nonoce 5...200 My n paBHa 1,2...1,4 MC. OTO 3HAYMT, YTO HA CPEOHMX U
MakcuManbHbIx 0bopoTax aBuratena — a 310 Hanbonee YacTo UCNOMb3YEMbIE PEXUMbI —
AJIMTENbHOCTb UCKPbI NPAKTUYECKWU COOTBETCTBYET YCTAHOBMBLUMMCA B HACTOALLEE BPEMA
TpeboBaHWAM.

OWyTMMO M3MEeHWnacb M MOLLHOCTb, MOABOAMMAA K KaTylke 3axwuranuA. Ha
yactore 20 Iy npu kartywke B-115 oHa pocturaet 50...52 mIx, a Ha 200 Iy — okono
16 mX. PacwmpeHbl Takxe nNpefpenbl NUTAKOLLEro HanpAXeHWA, B KOTOPbIX 610K
pabotocnocobeH. YBepeHHoe nckpoobpasoBaHue npw nycke asuratena obecrneymBaeTca
npu 6optoBoM Hanpsxenun 3,5 B, HO pabotocnocobHOCTL 60ka COXpaHAETCA U Mpu
2,5 B. Ha makcumanbHOW Yactote UcKpoobpasoBaHWe He HApYLUAETCA, eC nUTaroLLee
HanpAXxeHwe pocturaet 6 B, a AnuTenbHOCTb UCKPbl — He Huke 0,5 McC. YkasaHHble
pesynktatbl MOAyYeHbl rnaBHbIM 00pa3oM 3a CYET WU3MEHEHWA pexuma pabotbl
npeobpasosarena, 0COGEHHO YCnoBuiA ero Bo30Yy)KaeHWA. JTu nokasaTtenu, Kotopele, Mo
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MHEHWKO aBTOpPa, HAaXOQATCA HA NPaKTMYECKOM Mpeaene BO3MOXHOCTENM Npu
MCnonb30BaHWM BCEro OQHOr0 TpaH3ucTopa, obecneyveHbl TakXKe MPUMEHEHWEM
heppuTOBOro MarHMTONPOBOAA B TpaHCAopMmaTope npeobpasosarens.

Kak BMLHO 13 NPMHLMNMANbHOM cxeMbl 6110Ka, NoKasaHHON Ha puc.14, OCHOBHbIE ee
M3MEHEHNA OTHOCATCA K npeobpasoBarento, T.e. reHepatopy 3apARHbIX WMMMYNbCOB,
nuTaloLLmMx Hakonutenb—koHaeHcatop C2. YnpolleHa uenb 3anycka npeobpasosarens,
BbINOSIHEHHOMO, KaK M MPEXAe, N0 CXeMe OLHOTAKTHOr0 CTabuansnpoBaHHOTO GfIOKMHT-
reHeparopa. OyHKLWUX NMYCKOBOrO M pas3pAgHOro amopos (cootsercteeHHo VD3 u VDI no
NPEeXHeh Ccxeme) BLINOMHAET Tenepb OAMH cTabunutpoH VD1. Takoe pelueHune
obecneunBaer 60fee HaQEXHbI 3anyck reHepatopa MOCAe KaxpAoro Luukna
ncKkpoobpas3oBaHWA MyTEM 3HAYMTESIbHOTO YBENWYEHWA HAYasbHOrO0 CMELLEHWMA Ha
3MUTTEPHOM nepexope TpaHaucTopa VT1. 370 He CHM3MNO TeM He MeHee 06Luen
HaZeXHOCTW 610Ka, MOCKOMbKY PEXWMM TPaH3MCTOpa HWU N0 OBHOMY W3 MapamMeTpoB He
NpeBbICKN AOMNYCTUMbIX 3HAYEHUIA.

R c3 _L vDS RE R7
10 a5 s £220 Jext) 27
638 vD7
y vou R V06 2220 | #s
/4 xars8  '*Y  xaross 27
C133A P,__ o 1
%] ’ -
22 mxx I 4 ) } VD8 5
2108 4 m 0,047/ (Y} 01 mar
6 "I 4008 KY202H xJ08
R2 y —
Vo3 vrs 7! Vo8
@45 ;*43;75 XT8375 €2 1MX%400 8 RS 3,6‘~[{] 2220
L
*iz8 1 L {xss Mlm!;’a-mmm
K Boib. 6(BK) xamyunw 3a- Yf\/{‘\/'%§"5 33 3 T
WH2ONNR; K 3TMKY SCORH2aN, | X1.2 1 2 3 4 5
K oduserry npolody dopm. comw K npepsibameno
K obuw. movxe Q8MOMOK Kam. 3OMHE. K B8, nowdencamapa npepsibamens

Puc.14

MameHeHa u Lenb 3apAnku koHpeHcaropa 3agepxkn C1. Tenepb OH nocne 3apAnKu
HaKOMUTENbHOrO KOHAEHcaTopa 3apaXxaetca yepes peaunctop R1 u ctabunutpoHsl VD1 u
V03. Takum o6pasom, B crabunmsauun yvacTBytOT ABa CTabMAUTPOHA, CYMMapHbIM
HanpPAXXeHWEeM KOTOPbIX NPU WX OTKPbIBAHUM U OMNPEAENAETCA YPOBEHb HAaMPAXEHWUA Ha
HaKonuTeNnbHOM KOHAeHcaTope ca. HeKOTopoe yBenm4YeHne HanpAaXeHnA Ha ITOM
KOHLLEHCATOpe CKOMMEHCMPOBAHO COOTBETCTBYIOLLMM YBEJMYEHWEM YKUCNA BUTKOB
6asoson obmotkm Il TpaHccopmatopa. CpepHwWid ypOBEHb HaMPAXEHWA Ha
HAKOMUTENIbHOM KOHAEHCATOpe yMeHbleH A0 345..365 B, uto noBbiwaeT o6y
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HapexHocTb 6510ka n obecneunBaet BMECTE C TeM Tpebyemyto MOLLHOCTb MCKPbI.

B paspapHon uenun koHgeHcaropa C1 ucnonb3osaH ctabuctop VD2, N03BONAOLLMIA
NOMyYNTb TaKYH) JKE CTeneHb MEepPeKOMMEeHcauun npu YyMeHblueHUn 60pTOBOro
HanpAXXeHWA, Kak Tpu-yetbipe 0bbluHbIX NocnepoBaTesibHbIX gnoga. MNpu paspagke 3Toro
KoHpeHcaTopa ctabunutpoH VD1 oTKpbIT B NPAMOM HanpasneHun (nogobHo guopy VD9
ucxopHoro 6noka).

KonpeHcartop C3 obecneunBaet yBennyeHme gJIMTENbLHOCTU U MOLLLHOCTY UMNYNbCa,
OTKpbiBatowero TpuHuctop VS1. 310 ocobeHHo Heobxogmmo npu 60nbLUOA YacToTe
nckpoobpasoBaHuA, Korga CpPefHUA YpPOBEHb HanpAXeHWA Ha KoHpeHcatope C2
CYLLLECTBEHHO CHUXAETCA.

B 6nokax 3MEKTPOHHOrO 3a)KWraHuA C MHOTOKPATHOW PaspALKOA HAKOMUTENbHOrO
KOHLOEHCATopa Ha KaTyLIKy 3aXWraHuA AAnNTESIbHOCTb UCKPbl U B ONPeLeneHHon cTeneHn
€e MOLLHOCTb OMpegeniAeT KayecTBO TPMHUCTOPA, MOCKOSbKY BCE nepuopbl konebaHui,
KpoMe MepBoro, CO3JAKTCA M MOAAEPXKMBAKOTCA TONMbKO 3HEpruei HakonutenA. Yem
MEHbLLE 3aTpaTbl SHEPrMM Ha KaXKOoe BKMOUYEHWE TPUHMCTOPA, TeM Bonbluee uMcno
3anyckoB 6yoeT BO3MOXXHO M TeM 6onbluee KONMYeCTBO JHeprum (v 3a 6onbluee BpemA)
6yner nepepaHo KaTywke 3axuraHuAa. KpavHe xenatenbHO noatoMmy nopobpatb
TPUHUCTOP C MUHUMAJTbHBIM OTKPbIBAOLLMM TOKOM.

XOpoWnM MOXHO cuuTaTh TPUHUCTOP, ecnu 6nok obecneumBaeT Havano
nckpoobpasosanua (¢ yactoton 1 ...2 Tu) npu nutanum 6noka HanpAxeHvem 3 B.
YO0BNETBOPUTENBHOMY Ka4eCcTBy COOTBETCTBYET pabota mpw HanpaxeHun 4..5 B. C
XOPOLUMM TPUHUCTOPOM [AJIMTENBHOCTL UCKPbl paBHa 1,3...1,5 MC, npu naoxom —
ymeHbluaerca ao 1...1,2 mc. MNpu 9TOM, KaK 3TO HU MOKAXXETCA CTPaHHbIM, MOLLHOCTb
uckpbl B 0boux cnyyasx Oyger MPMMEPHO OOWMHAKOBOW MO MPWUYMHE OrpaHUYEeHHOW
MoLwHocTu npeobpasosatend. B cnyvae 6onblien BANTENBHOCTM KOHOEHCATop-
HaKoNWTeSb Pa3pAXaEeTCA MPaKTUYECKU MOSIHOCTLIO, HayalslbHbIA (OH Xe CpemHui)
YPOBEHb HaMpPAXEHWA Ha KOHAEeHcaTope, 3afaBaeMblii Npeobpa3oBaTenemM, HECKONbKO
HUWXe, YeM B Cflydae C MEHbLUeR ONUTENbHOCTLIO. [pU MEeHbLUEN Xe OJIMTENbHOCTU
HayasbHbIA YypoBEHb 6051€€ BLICOK, HO BbICOK M OCTaTOYHbIA YPOBEHb HANPAXEHUA Ha
KOHOEeHCaTope M3-3a ero HenonHoi paspAgku. Takum 06pasom, pasHOCTb Mexay
Ha4yanbHbIM U KOHEYHbIM YPOBHAMW HANPAXEHWA Ha Hakonutene B 0bBoux cryvaax
NpakTUYeCKn OOMHAKOBa, & OT HEE U 3aBUCUT KOSIMYECTBO BBOAMMOW B KATYLLIKY 3a)XKUraHuA
3Hepruwn. U Bce-Taku npu 6onbLUER AAUTENBHOCTW UCKPbI OCTUrAETCA NyyLlee AOXMraHne
roptoYen CMecu B UMNUHApax ABuratens, T.e. nosbiwaetcA ero KA.

Mpun HopManbHow pabote 6noka OPMUPOBAHUIO KAXKA0W UCKPbI COOTBETCTBYHOT 4,5
nepuopa konebaHnn B KaTyluke 3auraHuAa. OTO 03HAYaeT, 4To WUCKpa MpefcTaBnAeT
coboii [EBATb 3HAKOMEPEMEHHbIX Pas3pALOB B CBEYE 3aXKUraHWA, HEMNpPepbiBHO
CnepyroLLMX 0OuMH 3a ApyruM. Henb3A No3TOMy COrnacuTbCA C MHEHUEM O TOM, UTO BKNaA,
TpeTbero u TeM 6onee YeTBEPTOro NepuopoBs konebaHuin He yoaeTcA 06HapYXMTb HU NpK
Kakux ycnosuax. Ha camom gene kaxablii nepuog BHOCUT CBON COBEPLUEHHO KOHKPETHbIV
M OWYTUMbIA BKnag B 06y 3HEpru0 MCKpbl. OgHako ecnm UCTOYHWK 6OpTOBOro
HaNPAXXEHWA BKMKOYEH MOCNER0BATENbHO C 3NIEMEHTaMU KOHTYpa (T.e. NocnegoBaresisHo

BrnokHoT “Pagioamartopa” Ne 8-9 55



ONEKTPOHHOE 3a)KuraHme

C KaTyLUKOW 3aXWraHuA W HakonwuTenem), CUNbHOe 3aTyxaHwe, BHOCMMOE WMEHHO
WCTOYHUKOM, a He LPYrMU 3NEMEHTaMW, OEACTBUTENbHO, HE MO3BOMAET OOHAPYXMUTb
YNOMAHYTbIA BbILLE BKNAA,.

B onucbiBaeMomM 650ke MCTOMHWMK 6GOPTOBOro HanpAXeHWA B KonebarenbHOM
npoLecce y4acTua He NPUHUMAET U YNOMAHYTHLIX NOTEPb, ECTECTBEHHO, HE BHOCHUT.

OpuH n3 Hambonee OTBETCTBEHHbIX Yy3noB 6rnoka — TpaHccpopmarop T1. Ero
marHutonposog, LLI15x12 n3rotoBneH n3 okcucpepa HM2000. Obmotka | copepxut 52
BuTKa nposoga MN3B-2 0,8; Il - 90 sutkoB Nposoga MN3B-2 0,25; 11l — 450 BuTKOB NpoBOAA
M3dB-2 0,25.

3asop mexay LL-06pasHbiMK YacTAMKU MarHUTONPOBOAa AOSMKEH ObiTh BbIAEpXaH ¢
MakCUMMasibHO BO3MOXXHOW TOYHOCTbI. [AnA 3TOro npu cOOpKE MEXAy ero KpanHumm
CTepXXHAMKU nomeLLatoTr 6e3 KneAa no reTMHaAKCOBOW (Mny TEKCTONWTOBOWM) MNpPOKNapKe
TonwwmHon 1,2+0,05 MM, nocfie 4yero feTanum MarHuTonpoBOAA CTAMMBAKOT MPOYHLIMU
HUTKaMMU.

CHapyxu TpaHcopmatop He06X0aMMO NOKPbITb HECKONBbKUMU CIOAMM 3MNOKCULHO
CMOJIbl, HATPOKIIEA UK HUTPOIMASN.

KaTywky MOXHO BbIMOMHUTE Ha NpAMOYronbHoW wnyne 6e3 wek. [lepson
HamartbiBaroT 06MOTKy Ill, B KOTOPOW KaXKQbliA CIOW OTAENAKOT OT CEAyHLLEro TOHKOM
M30NALMOHHON NPOKMAaAKoM, a 3aBepluiaroT TPEexcnoHoW npoknapkon. [anee
HamartbiBaroT 06MoTKy |1. OBMOTKY | OTAENAKOT OT NPeablayLLEen ABYMA CAOAMU U30NALMUN.
KpaiHue BUTKM KaXXOOro CroA MpW HamoTKe Ha Linyne crnegyet dukcuposatb HobbIM
HUTPOKNEEM.

[MbKve BbIBOAbLI KATYyLUKW Nyylle BCEro ohOPMUTb MO OKOHYAHWW BCEN HAMOTKM.
BbiBOgUTb KOHLbI 06MOTKM | 1 Il cnepyeT B CTOPOHY, AMameTpanbHO NPOTUBONOSIOXKHYHO
KoHL.am 06moTku 1, HO BCe BbIBOAbI fLOMKHBI BbITb HA OLHOM 13 TOPLLOB KaTyLLKW. B Takom
Xe nopAgke pacnonaratoT U rmbkue BbiBOLbI, KOTOPbIE 3aKPEnAKT HUTKaMU U KNeem Ha
NpoKnagke U3 aNeKTpokapToHa (npeccunaxa). MNepen 3anMBKONA BbIBOLLI MaPKUPYHOT.

Kpome KY202H, B 6110Ke MOXHO MpUMEHWUTb TpuHUCTOp KY221 ¢ ByKBEHHBLIMM
nHoekcamn A—T . Tpu Bbibope TpuHMCTOpa CregyeT MPWHATb BO BHWMAHWE, YTO, Kak
nokasbiBaeT onblT, KY202H no cpasHeHuo ¢ KY221 nmetor B 6onbLUMHCTBE Cnyyaes
MEHbLUMA TOK OTKpbIBaHMA, HO 6onee KpUTUYHbI K mapameTpam UMnynabca 3anycka
(anuTenbHoCTM W vacTote). MoatoMy AnA cryvad MCMONb30BAHWA TPUHWUCTOPA U3 Cepun
KY221 HOMUHanNb! 31EMEHTOB Lenn YAANHEHUA UCKPbl HEOBXOQMMO CKOPPEKTUpOBaTb —
koHgeHcarop C3 pomkeH umetb emkocTb 0,25 mk®, a pesuctop, R4 — conpotueneHue
620 Om.

TpaHaucTop KT837 MoXeT bbiTb € Nt0bbIMK ByKBEHHBIMW MHAEKCaMK, Kpome XK, U,
K, T, Y, ®. )XKenatenbHo, 4T06bl CTaTUYECKUA KOIULMEHT nepefayn Toka He 6bin
MeHee 40. lNpumeHeHne TpaH3UCcTOpa LPYroro Tuna HexenatenbHo. TensnooTsop
TpaH3ucTopa [OMKEH UMETb MONe3Hyo NioLaab He MeHee 250 cM2. B ponu Tennooteoaa
yno6HO MCnonb3oBaTb METANINYECKUIA KOXKYX O6r0Ka UIv ero OCHOBaHWe, KOTopble creayeT
QONOMHUTL  OXnaxpawowmmu  pebpamu.  Koxyx pomxeH obecneuvBatb #
6pbl3ro3aLLmileHHoCTb 6roka.
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CrabunutpoH VD3 Takxe HeobxogMmo yCcTaHaBnvBaTb Ha TENNOOTBOA. B 6roke oH
npencrtaesnAeT coboin pBe nonocbl pasmepamu 60x25x2 MM, corHyTole [1-06pasHo u
BNOXXEHHbIE OfHA B Apyryto. CtabunutpoH 8176 MOXHO 3ameHuTb NocnenoBaTenbHOM
uenbo 13 apyx crabunutpoHos [816B; npu 6optoBoM HanpaxeHun 14 B u vactote
nckpoobpasosanua 20 Iy 3ta napa Ho/mMKHa obecneumBarb Ha HAKOMUTENE HAMPAXXEHWE
350...360 B. Kaxpaplit U3 HUX yCTaHaBMBaOT Ha HebonbLuoi Tennootsod. CTabunmTpoHbl
nopbupatoT ToNbKO Nocne Boibopa W YCTaHOBKM TPMHUCTOPA.

CrabunutpoH VD1 nopbopkn He TpebyeT, HO OH 06A3aTeNibHO OOMKeH ObiTb B
METannMyeckoMm kopnyce. OnAa ysennyenuna obuien HapexxHoct b6noka uenecoobpasHo
3TOT CTAbUAMTPOH CHabAUTL HEOOMbLUMM TEMSIOOTBOAOM B BUAE OOXMMKM M3 MOSOCKK
TOHKOIO LIOPaIiOMUHMA.

Crabuctop KC119A (VD2) MOXHO -

3aMeHUTb TpemAa Avopamu [223A (unu & K. 2 a1
APYrUMKU  KPEMHMEBBIMW  AMOdaMU  C 7 ik [ —Kesen
WMMYAbCHBIM MPAMBIM TOKOM HE MeHee 7 _‘"“"’l‘r”;’::‘z’r’:"’
0,5 A), BKNOYEHHbIMW MOCNEefoBaTeNnsHo. 57 P
BonblwnHCTBO petanen 6noka -
CMOHTWPOBAHbI Ha MevyaTtHoOW nnare u3 V3 % eI
¢0NIbrMPOBaHHOIO CTEKNOTEKCTONMTA 7 - D ]
TonwmHom 1,5 MM. YepTexx nnatbl NokasaH ‘ K b 5 T
Ha puc.15. Mnara paspaboraHa ¢ y4etom § % 77 K 66 6 T
BO3MOXHOCTW MOHTaXa Aetanei npu e
pasfnYHbIX BapuaHTax 3aMeHbl. K in

[nA 6noka, npenHa3Ha4eHHOro s/ iy pah
pabotatb B MECTHOCTAX C CYpPOBbIM 73 s e
3UMHUM Knumarom, OKCUAHbIN L
KOHOEeHcaTop Ci1 XXenarenbHo A » 7
UCMONb30BaTh TaHTaNoBbIn C Pabounm | ek xowm 5 111
HanpsXeHnem He Hmxke 10 B. Ero &7 R
ycTaHaBnuBawT  BMecTo  6onbLuon
NEPEeMbIYKM Ha nnare, npu 3TOM TOYUKM % | Puc.15

g

MOOKNIOYEHNA antOMUHWEBOTO OKCUAHOIO
KoHpeHcaTtopa (OH-TO M MoKasaH Ha mnnarte), NPUrogHoro AfA paboTel B MOAABAAKOLLEM
60NbLUMHCTBE KNMMATUYECKUX 30H, CnegdyeT 3aMKHYTb NEepeMbIYKON COOTBETCTBYHOLLEH
onvHbl. KoHpeHcatop C2 — MBIO, MBI'Y unu K73-17 Ha HanpsxeHue 400...600 B.

B cnyyae Bbibopa anA 651oka TpuHucTopa u3 cepumn KY221 HuxHioro no puc.15 yactb
nnaTtbl Heo6X0OMMO CKOPPEKTUPOBATb Tak, Kak 3TO mokasaHo Ha puc.16. Npu MoHTaxe
TPUHMCTOpPa HEOoBX0OMMO OOAMH U3 BMHTOB €ro KpemnneHuA u30aupoBarb OT NeyvaTHoM
LOPOXKM 06LLEero nposoga.

Mposepky pabotocnocobHOCTM M Tem 6Gonee perynupoBKy CremyeT NPOBOAMTH
VMEHHO C TakoW KaTyLUKOWA 3a)kuraHuA, ¢ kKotopon 6nok 6ynet paborarb B fanbHENLLEM.
CrnepyeT UMETb B BUAY, YTO BKItOYeHMe 6noka 6e3 KaTyLKK 3aXKWraHudA, HarpyXXeHHo
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ONEKTPOHHOE 3a)KuraHme

3anasnbHOM CBEYOW, COBEPLUEHHO HepdonycTuMo.
[nA npoBepkW BMOSIHE [OCTATOMHO W3MEPATb
MUKOBbIM  BONILTMETPOM  HamnpAXeHue  Ha
HakonuTenbHOM  KoHaeHcatope C2. Takum
BOJIETMETPOM MOXET CRYXWUTb aBOMETP, UMEIOLLUIA
npegen NocToAHHOro HanpAxexnuAa 500 B. ABomerp
NOAKNOYALT K KoHAeHcaTopy C2 vepes puop [1226b
(wnn nopo6HbIN), a 3aXXKUMbl aBOMETPA LUYHTUPYHOT
KoHpeHcatopom emkoctbio 0,1.. .0,5 MKOD Ha
Hanpaxexue 400...600 B.

Mpy HOMUHANLHOM HaNPAXEHWM NUTAHUA
(14 B) wn wuactote wuckpoobpasoBaHua 20 [
HanpAXXeHWe Ha HakonuTene OOMKHO HaxoguTtbCA B npepgenax 345...365 B. Ecnu
HanpAXXeHne MeHbLUe, TO Npexae BCero nopbuparoT TPUHUCTOP C YYETOM CKa3aHHOMo
Bbilwe. Ecnm nocne nopbopku byper obecneyeHo MCKpoobpas3oBaHWe Mnpu MOHWKEHUM
HanpAXeHuA nuTaHnA 0o 3 B, HO Ha koHaeHcatope C2 Npu HOMWHASIBHOM HanpPAXeHUM
nuTaHnA OyOeT NOBbLILEHHOE HampsXeHwe, cnegyet nopobparb ctabunutpon VD3 ¢
HECKOMNbKO MOHMXEHHLIM HaNpAXXeHemM cTabunusaumm.

Janee npoBepAloT 610K Ha BbICLIEW 4acToTe uUCKpoobpalosaHuA (200 ),
noaaepXnBana HoMUHanbHoe BoptoBoe HanpAXeHne. HanpAxxeHne Ha koHpeHcatope C2
LBOMKHO HaxoputbcA B npepenax 185..200 B, a notpebnAembli 6n0kOM TOK mocrne
HenpepbiBHOW pabotel B TeveHwne 15..20 MWH He [OMKEH npesblwatb 2,2 A. Ecnm
TpaH3MCTOP 3a 3TO BPEMA HarpeetcA Bbile 60°C npu KOMHATHOW OKpyXXatoLien
Temneparype, TENI00TBOAALLYHO NOBEPXHOCTb CledyeT HECKOMbKO YBENNUMUTD.

KonpeHcatop C3 n peauctop R4 nopbopku, kak npasuno, He Tpebytor. OgHako anA
OTOESIbHBIX 9K3EMMSAPOB TPUHUCTOPOB (KaK TOro, Tak W [pyroro Tuna) MOXeT
noTpeboBaTbCA KOPPEKTUPOBKA HOMUHANOB, ecnu Ha yacTote 200 My, 6ynet obHapyxxeHa
HeycTonumBoCTb B  UCKpoobpasoBaHuu. Oxa npoasnAetcA 06blYHO B BUAE
KpaTkoBpeMeHHOro cb60A B MOKa3aHWAX BONLTMETPA, NOLKMOUYEHHOrO K HaKOMWUTENHO, W
XOPOLLO 3aMETHa Ha ChyX.

B atom cnyyae cnepyet yBenuuutb eMKOCTb KoHpeHcatopa C3 Ha 0,1...0,2 Mk, a
€CNN 9TO HE NMOMOXKET, BEPHYTLCA K MPEXHEMY 3HAYEHWUIO U YBENMUUTL CONPOTUBIEHNE
pesuctopa R4 Ha 100...200 Om. OpHa 13 3TuX Mep, a uHorga u obe BmecTe, 06bIYHO
YCTPAHAKT HEYCTOMYMBOCTb 3anycka. 3ameTum, 4TO YBESIMYEHUE COMPOTUBAEHUA
YMEHbLLAET, a YBEIMYEHNE EMKOCTM YBEIMYMBAET AJIMTENBHOCTD UCKPBI.

Ecnu ecTb BO3MOXXHOCTb BOCMOSb30BATLCA OCLLMANOrpadooM, To nonesHo ybeanTbeA
B HOPMaJIbHOM TeueHun konebarenbHOro NpoLecca B KaTyLUKe 3aXKUraHnA 1 (0akTMYecKkomn
ero AauTenbHocTU. [Jo MOSHOro 3aTyxaHuA AOMKHbI ObiTb XOpoLo pasnnunmbl 9—11
NOMYyBOJH, CYMMapHaA ANUTENbHOCTb KOTOPbIX AOMKHA bbITb pasHa 1,3...1,5 Mc Ha noboin
yacToTe uckpoobpasosaHuA. Bxopa X ocuunnorpada cnepyet nogknoyatb K 06LLein Touke
06MOTOK KaTyLUKW 3a>KUraHuA.

TunuuHbll BUL ocuunnorpammbl nokasaH Ha puc.17. Bcnnecku nocpenuHe
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JNIEKTPOHHOE 3a)KuraHume

MMWHYCOBBIX MOJTYBOJ/IH COOTBETCTBYHOT EAMHWUYHBLIM UMMYNbcam BIIOKUHT-reHepaTopa npw
M3MEHEHWUM HaNPaBEHUA TOKa B KaTyLLKe 3aXUraHuA.
Llenecoobpa3Ho Npo-BepuTb TakXe 3aBUCUMOCTb HaNPAXEHWA Ha HAKOMUTENb-HOM

N U T T xamguwa s118;
sacmoma mox, o8anms -
™~ 2011: Hanpsweswe Sop-
mam cemu - %4 8.
T ’ﬂaﬂmmavneg
7
Bperafoe
Puc.17
UQ.B i N
350 /]
300
250
20 fu
200— L
158

0 2 4 6 8 02 1nig8

OOCTUrHyTa,

Puc.18

KOHAeHcaTtope OT 60pTOBOrO
HanpaxeHua. Ee Bup He
BOMMKEH 3aMETHO OT/IMYaTbCA
OT NoKas3aHHoro Ha puc.18.
M3rotoBneHHbIn  6710K
PEKOMEHOYeTCA YyCTaHaBIu-
BaTb B MOTOPHOM OTCEKE B
nepepnHen, bonee npoxnag-
HOM ero 4acTtn. Wckpora-
CALLMA KOHOeHcaTop npe-
pbiBaTenA crepyet OTKIO-
YUTb U COEMHNTb Ero BbIBOL,
C COOTBETCTBYIOLMM KOH-
TaKTOM PO3eTku pasbema X1.
MNepexon Ha knaccuyeckoe
3a)uraHue BbINOSHAKOT, Kak
U B MpPeXHeh KOHCTPYKLWH,

yCTaHOBKOW BCTaBKU-
3amblkatena X1.3.
B 3aK/oveHne

OTMETUM, YTO  MOMbITKK
nony4nTb CTOMb xe
«OJIMHHYHO» NCKpy c
TpaHchopMaTopoMm Ha
CTanbHOM MarHuUTOMNpOBOAE,
Jaxe W3 CTanM camoro
BbICOKOrO  KayecTBa, He
npueegyT K ycnexy.
Hanbonbluaa panTenbHOCTb,
KoTopan MOXeT  ObITb

— 0,8...0,85 Mc. TeM He MeHee 650K NouT 6€3 M3MEHEHUIA (CONPOTUBNIEHWE

peauctopa R1 cnedyet yMeHbwNTb A0 6...8 OM) paboTocrnocobeH 1 ¢ TpaHcdopMaTopom
Ha CTaNbHOM MAarHWTOMPOBOAE C YKA3aHHLIMW HAMOTOYHLIMM XapPaAKTEPUCTUKAMM, W
9KCMyaTaLMOHHbIe Ka4ecTBa 610Ka Bhille, YeM Y ero NpoToTUna.
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BrnokHoT “Pagioamartopa” Ne 8-9

Ry



KHura-nouton

"Papmoamarop" - nyuuee 3a 10 net. CoopHuk. K.:Paproamarop, 2003r., 288 c.

OneKTpoHHble Habopb! 1 Mopynn "MACTEP KUT" Onucatue, npuHLmn. cxeMbl. Katanor-2004rop, A4
Cobepy cam 60 aneKTPOHHbIX ycTporcTs U3 Habopos "MACTEP KUT" M.:dopexa,2003r.272c.
VIMnynbCHblE UCTOUHIK NTaHVA Tenesi3opoB. AHkosckui C.M., HIT, 2003r.380c.

VICTO4HVKM nUTaHNA BUAEOMAarHUTOGOHOB 1 BUAEONNeepoB .Burorpanos B.A., 256¢.A4
3apybexHble aneKTpomarHuTHble pene. Cpasoyrmk. Bok M.KO., 2004r., 382c.

3apybexHble MUKPOCXeMbI, TPaH3MCTOpbI,AMoabI A...Z.CripaBouHuK. 3n.2-e nep.m pon.,2003r.,760 c.

3apybexHble MUKPOCXeMbI, TpaHavcTopbl,avok! 0...9. CnpasouHuk. M3p.2-e nepepab v non.,2004r.,556¢.

[MprmeHerme TeneBmanoHHbIX MukpocxeM. T.1,KopakuH-YepHak C., Cnb.: HuT, 2004r., 316¢. + cxembl
MukpocxeMbl A ayauo v papuoannaparypel. Bein.3,17,19,21. Cnp.-M. Jopeka , 2002r. o 288 c.
Mwukpocxembl ana CD-npourposareneit. CepsocvcTemMbl.Cripasoytmk. HiT, 2003 r, 268c.
Mukpocxembl cospeM. 3apy6. yeunuTeneit Huakoi vactorsl .Bein.7,s6in.9. Cnp. Mo 288 c.

Bce oreuecTBenHble Mukpocxembl. M.:[opeka, 2004r.,400c.

MukpokorTponnepsi? 3o xe npocto! Tom1,2,3. DpyHae A.B. 2002r., 336¢.,384c.
PIC-mukpokoHTponneps!.MpakTika npumeHeHnA.Cnpasounuk. TasepHse K.- M.:AMK, 2003r., 272c.
CamoyuuTenb Mo MUKPOMPOLIECCOPHOI TexHMKe. benos A.B., K.:HUT, 2003r.,224c.

WTerp. mukpocxeMbl. MepcnektveHble n3penua. Boin 1,2,3 -M:Jopexa,.no 64 cTp.

VHTerpanbHble MUKPOCX. v x 3apyb.aHanoru. Cep. K565-K599 , M."Papwocodbt”.2000r.
WHTerpanbHbie MUKpocx. 1 ux 3apy6.aHanor. Cep. K1044-1142 , M."Paguococht”.2000r.
Tenesu3uoHHble Mukpocxemsl PHILIPS. Khura 1. Monamapetko A.A.-M.:ConoH, -180c.A4

LiBer, Kog, CMMBONKMKA 3NEKTPOHHBIX KOMMOHEHTOB. HecTepeHko W.W.,-M.:Conon,2002r., 216¢.
LisetoBan 1 konoBaA MapKVPOBKa SNEKTPOHHLIX KOMMOHeHTOB. Hecteperko U..,-M.:ConoH, 2004r
MapkvpoBKka SMEKTPOHHBIX KOMMOHEHTOB . A30,8-e ucnp. v pononH. "fopaka" 2003r.,208 ¢.
Mapxuposka 1 0603HaqeHe papuoanemenTos . Mykocees B.B., M.-TT1-Tenekom,2001r.,352 c.
OnToanekTpoHHbIe Npubops 1 yeTpoiictsa. beictpos KO.A., M.:Papmocodbr, 256¢.

3apybex.avonbl 1 ux aHanoru. Xpynes A.. Cnpas. 1.1,1.2.,1.3,7.4,1.5,1.6. M. "Papvocodr”,
3apybexHble aHanoroBble MMKpPOCXembl 1 ux aHanori.Cnpas.T.1,2,3,4,5,6,7,8.M.Papmocodbt 2000r.
PeMOHT UMNOpTHBIX Tenesn3opoB.Bbin.2, Bein.7,8ein.9 M.:ConoH. 2003r.,272, 224,198 ctp.A4
PeMoHT 3apybexHbix Tenean3opoB. Bbin.44. PoguH A.B. M.:ConoH, 2003r., 200cTp.A4

YCTPOVCTBO 11 PEMOHT NEPCOHaNbHOMO KoMMbtotepa. KH.1 1 kH.2 CTuseH Burenoy, 2004r., no 912c.
[Mouck HemcnpaBHOCTEN 1 PEMOHT SMEKTPOHHON annaparypbl 6e3 cxem. [esuacoH I".J1., 2004r.,544c.
CxemoTexHuKa yeUnuTenbHbIX Kackaaos Ha GunonApHbIX TpaHaucTopax. M.:Joneka,2002r.,256¢. 19.00
WuTerpanbHble yeunurenn HY. U3p.2-e nepepab. 1 pononH. lfepacvmos B., 2003r.,522¢.

Yeunurenu Huakoi yacTtotsl. Miobutensckie cxembl.Y.2. M.:Papuococbr, 2002r.,304c. 1 288c.
MpenBapuenbHble YHY. JTiobuTensckue cxembl. Xanoas A.A.-M.:Papuocodbr, 2001r.

YCTpoiAcTBO aymvo-v Bupeoannaparypbl.OT feTekTopHoro npuemMHuka fo YM crepeopeccusepa.,288¢.
3HumKnoneayA YCTPOCTB Ha MoneBbIX TpaHaucTopax.brubnvoteka uixexepa. M.:Conon, 2002r.,512¢.
OHumknonenvA papvoniobutena. Pabotaem ¢ komnbtotepom. Mectpukos B.M.- CI6: HuT,2004r.,268¢.
Onextporuka. MonHbIi Kypce nexuui. MpAwHkos B.A. 4-e n3n,,M..KOPOHA npuHT, 2004 r.,416¢.

B nomoLus papvontobutento: 100 HeucnpasHocTe Tenesuaopos. XK. Nopan, AMK, 2004r., 256¢.+ un.
(OCHOBbI TENEBI3MOHHOI TexHMK. JlyauH B., M.:Conon,2003r., 432c.

Tenesu3noHHbIE NPOLIECCOPBI CHCTEMbI yripasieHuA. XKypasnes B.A. nap-e 2-e, pon.,Cr6:HuT 510¢.
Tenesu3opsl HORIZONT. Kopakux-Yeprak C.J1.-C.M.:H1T , 2002 r., 160cC.+ cx.

Tenesusopsbl LG.LLlaccu MC-51B, MC-74A , MC-991A. MbAHos I"., C.MN.:HWT,2003r. 138c.+cxembl. 23.00
Tenesu3opsl DAEWOO 1 SAMSUNG.Cepua Tenemactep. beasepHuii 11.6.,2003r.,144c.+cx.
IMepeHocHble LiBeTHbIe Tenesnaopbl.CrpasoyHik. BpunnuatxTos [.M.-M.:Papuocodor,304c.

360 npakTnyeckux HeucnpasHocTeiA. 3anucku Tenemactepa. Hasapos B.B. M.:ConoH, 2004r.,288c.
LisetHble Tenesuaopel. Mocobue no pemonTy.EnbAikesny C.A. Meckun A.E. M.:[.J1-Tenexom, 352 c.
Ypoku Tenemactepa. YCTpoiiCTBO 1 pemoHT 3apybexHbix LITB. BuHorpapos B., M.:Kopora,2003r.,400c.
YcoBepLLEeHCTBOBaHYe Tenesin3opos 3...5YCLIT .Pybaruk B. HuT., 2000 r.288c.

"YueTbiit 3ByK" TBOETO TENesm3opa. CripaBoyHoe nocobue. Maipens 3., 2002r.,176¢.

Lindbposan anextpoHuka . ap-e 2-e pononH. Maprana O.H., HWT, 2001 r. - 222 c.

KapmaHHbiii cnpaBo4Hmk papvonHxerepa.hxon [desuc. M.:[oaeka, 2002r.,544c.

20.00
15.00
26.00
34.00
14.00
44.00
54.00
45.00
39.00
no 25.00
42.00
no 24.00
49.00
no 29.00
29.00
21.00
no 5.00
35.00
35.00
12.00
17.00
14.00
16.00
28.00
23.00
no 39.00
no 39.00
no 39.00
44.00
no 68.00
48.00

42.00
22.00
20.00
24.00
49.00
24.00
36.00
29.00
33.00
23.00
24.00

32.00
21.00
29.00
33.00
37.00
24.00
19.00
19.00
33.00

OdopmMneHune 3aka3oB no cucteme “KHura-noutoin” gnA opraHn3auui

o

, MIHHu N

, MOYTOBbIN appec

Onnara npoussogutcA no 6/H pacuyeTy cornacHo apgpecy: usparensctso “Papioamarop”, a/A 50, Kues-110,

BbICTABNIEHHOMY cuyeTy. [OnA nonyyeHua cuyeta Bam 0310, mnm no an. nouyte val@sea.com.ua. B 3afABke
HeobXxopMMO BbiCNaTh NepeYeHb KHUT, koTopble Bbl xoTenn  ykakute cBoii Homep dhakca

6b1 Nnpuobpectu, no dakxcy (044) 573-25-82 unu no4Ton N0 C-Ba Nnat. Hasnora.

Flpm nokynke KHUr Ha cymmy 6onee 60 rpH. nosyyaere B NofapoK
karanor “BcA papmnoanekTpoHuka Ykpanubi”!!!




Cpok nony4eHna 3akasa o noyte 1-3 Heaem ¢ MOMeHTa onnarel.
[lo Bcem Bonpocam, cBA3aHHLIM ¢ pa3genom “Knura-noyutoi”, npocskba obpalyarscA no 1./¢h. 573-25-82, email.val @sea.com.ua.

KHura-nouron

CnpaBouHVK anexTpuka. Kiucapumos P.A. 2-e usnanve, 2004r., 512c.

KB-npremHiK Miposoro yposHAa Kynbckuii AJ1. -K.:H1T , 2000 r. 352c.

AnTenHbl.HacTpoiika u cornacosanme.lpuropos W.H.,M.:Paguocodpr, 2002 r., 272¢.

AHTeHHbI. lopopckue koHCTPyKUmu. [puropos W.H., M.:Papwuocodpr, 2003r.,304c. 39.00

Papyontoburenbckuit High-End.,"Papioamarop"., -120c.

OnexTpoHuka fnA peibonosa. LLenectos .M. M.:Conow, 2001r. 208 c.

TexHvka anexTponosa poibbl. Xoawipes B.B., 2003 1,144 c.

450 nonesHbIx cxem papmontobutenam. LLyctos M.A.,2003r.,352c.

500 cxem anA papvontobutenedt. Mpuemnukn. Cemban A.M., 2004r., 188c.

HacronbHan kHura papvontobutens-koHeTpyktopa. Hukonaexko M.H.,M.: MK, 2004r.,280c.

3ByKOBaA CxeMoTeXHUKa AnA papvontobuteneit. Metpos A.H. HWT, 2003r.,400c.

MpaKTn4eckie COBETLI MO PEMOHTY BLITOBOM PaMoaneKTp. annapatypbl. Cronosbix A.M.,2003r,152¢.

[Mpakmueckan cxemotexHrka.KH.2. VcTourmnky nutanmuA 1 ctabunuaaropsl. LLyctos M.A.,2002r.

IMpakTnyeckan cxemotexHuka.KH.4. KOHTPOMb 1 3aLLuTa UCTO4HNKOB niuTaHmA. LLlycto M.A.,2002r.

[MpoexTpyem 1 cTpoum ocumnnorpad. fopopetikuii U.B., M.:Conon, 2002r.

PapmoaneKTpoHuKa B KOHCTPYKLIMAX 1 yBneueHuax. Mectpukos B.M., CM6:HWT, 2004r.,234c.

Papvontoburenbckme KoHeTpykLmm Ha PIC-mukpokoHTponnepax. 3aew, H.W., M.:Conox, 2003r.368c.

Papyontoburensckan asbyka.T.1:Lindpposan TexHmka. KonpyHos A.C., M..ConoH, 2003r.,272c.

Cekpetbl 3apybexHbIX papvocxeM. YuebHUK-CrpaBouHUK LA MacTepa u nrobutena. Mockea, 2004r., 112c.

Cxembl A papvoniobutenei.Khura 1. Bpapynos M.A., M.:Anstexc, 2003r.,160c.

KOHCTPYKLM 11 CxeMbl NA NpouTeHA ¢ naAnbHrkoM.KH.1,KH.2,KH.3., Tpud A.,2002r., 288,328¢., 240c.

KOHCTPYKLIM 11 CxeMbl [NA NPOYTEHNA C NaAnbHUKOM. KH.4.AyanotexHika.2003r.,240¢.

KOHoMy papmontobuTento anA NpoUTeHMA ¢ nasnbHukom. MocarvH B., M.:Cono., 2003r., 208c.

OneKTpoHHble C1CTeMbI oxpaHbl. Opee KapuHo., M..AMK,2003r.,256¢.

CuCTEMbI OXPAHHON CUTHANM3ALWIN: OCHOBBI TEOPW U MPUHLMMBI NocTpoeHuA. M. Tenekom, 2004r.,368¢.

ABTOTPOHYKA. OneKTpoobopyA,. 1 cucT. 6OPTOBOI aBTOMATIKM COBPeMeHHbIX Ji/a.CepuA "PemonT" 272¢.

AsrocurHanuaaumm ot A po Z. Kopakun-Yeprak C.J1.,CI6.: HUT, 2002r., 336¢.

Axanoro-Lmcposble 1 Lidppo-aHanorosble npeobpasosarent. CrpasouHuk. Hukamux B. 2002r.224c.

Cyuaci i MaitbyTHi iHokoMyHikaLLiiHi TexHonorii Ykpainu. Bonpaperko B., K.:Papjoamarop, 2004p.

TexHonorM n3mepeHmi nepeisHoi cetn.(CucTembl cuHxpormnsaLmn,B-ISDN, ATM.) M.:3ko-Tpe., 150c.A4

Lindopossle ATC anA cenbckoii ceA3u.Kapratuesckuii B.I".,M.:Oko-Tpexpa, 2003r.,286¢.

Pa3paborTka yCTpOICTB COMprXXeHuA ANA nepc. komnbtotepa Tvna IBM PC.Hoswkos H0.2002r.,224c.

CoBpeMeHHble MuKponpoLieccopbl.KopHees B., n3n. 3-e pononH. 1 nepepab., 2003r., 440c.

Anrpeiin, komnbtorepa. CamoyumTens. Mpusanos A., Mutep, 2004r.,304c.

Bribop 1 MoaepHu3aLwma komnbrotepa. Anatomua MK. Kytysos M., Mutep, 2004r.,320c.

[varHocTvka, peMoHT 1 npochunaktuka MK. Mpaktudeckoe pykooacTso. Mnatoros KO.M., 2003r.,312c.
KomnaxkT-gucku

CD-R "PAOMOAMATOP 3a 11 net" "PA"-1999 - 2003r.r.+"3","K"-2000-2003r.r.(160 HOMepOB + 3 KHuri1)

CD-R "Pagioamarop"+"3nektpuk"+"KoHcTpykTop" 2002r. (36 HOMEPOB XypHaroB)

CD-R "Papioamarop” + "Onektpuk'+"KoHcTpyktop'+'PaarokoMnoHeHTs!" 2003r. (40 HOMEPOB + 2 KHr i)

JKypHanbl

"Papioamarop” xypHan N22,3,4,5,6,7,8,9,10,11,12 3a 2003r., N21,2,3,4,5,6,7,8 3a 2004r.

"KoHcTpyktop" xypHan No1,2,3.4,5,6,7-8,9-10,11-12 3a 2003r., N21,2,3, 4-5 32 2004r.

"Onextpuk" xypHan N2,3,4,5,6,7,8,9,10,11,12 3a 2003r., N21,2,4,5,6,7,8 3a 2004r.

"PapvokomrioHeHTsl" ypHan N21,2,3,4 3a 2001r., No1,2,3,4 3a 2002r., N21,2,3,4 3a 2003r.,N21-3 3a 2004r.

"Papuo-napap" xypHan N21,2,3 3a 2004r.

28.00
16.00
26.00

9.00
17.00
17.00
25.00
17.00
24.00
28.00
16.00
19.00
19.00
11.00
24.00
39.00
29.00
12.00
24.00
no 18.00
26.00
17.00
23.00
56.00
37.00
34.00
29.00
15.00
39.00
47.00
17.00
40.00
27.00
17.00
24.00

40.00
20.00
25.00

no 7.00
1o 5.00
10 5.00
no 5.00
no 6.00

OchopmMineHre 3aKa3oB N0 cUcCTeEME ~KHUra-nouTon AJA YaCTHbIX NuL,

MNepesop, otnpasnATb no agpecy: MoTtopHomy Baneputo

Bnapumuposuyy, al/a 53, Kues-110, 03110. B oTpbiBHOM

Ecnu Bac 3anHTepecoBano Kakoe-nmbo U3 nepevuc-

T0 Bam Heobxopumo odopMuTb

NeHHbIX U3OaHUN,

LleHbl paHbl B rpUBHAX C YyYeTOM nepecbiyikKu n
AEeNCTBUTEJNIbHbI B TEYEHME MeCALa C MOMEHTA Bbixoaa XypHana.

AnA uneHoB knyba yutarenenn “Papioamaropa” peicTBytor

noctofAHHble cknaku. Monoxenune o Knybe untante B BP N2 1.

1 0bpaTHbIi

ALemM  TanoHe NOYTOBOro NepeBofa YETKO YKaXxute cBO

6nuxa

MOYTOBbIN MEPEeBOA Ha yKa3aHHylo CyMMy B

oTAeneHnn CBA3N.

afpec 1 Ha3BaHue 3aKka3biBaemon Bamu KHUru.




