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OT PEOAKTOPA

C Hosbim 2005 ropom, yBaxxaemblid umtarens!

Kaxpgplii ak3emnnAp aToro cbopHuka cpasy nocne
BbIXO4A M3 nevat CcTaHoBWTCA Oubnmorpadnyueckon
penkocTbro. PacnpocTpaHAeTcA OH, rnaBHbIM 06pa3om, no
noanucke, NO3TOMY NULLIHKX 3K3eMniApoB He 6bIBaeT, TEM
6onee He Hampelwb, yTobBbl OHW TOE-TO BaNANUCL Ha
npunaeke. EOWHCTBEHHAA peanbHaAs BO3MOXHOCTb
nonyynTb cBoW 9K3eMnnAp - 310 noanucaTtbCA Ha nouyte,
Tem 6onee, 4TO C KaXKObIM rogoM Hawla noyta paboraet
BCe Jlyylle, ecnu camoOMy C Hel pabotatb B TECHOM
KOHTaKTe.

370 K CNOBY NPULLIIOCH, MOTOMY YTO rofa [Ba Hasap,
BO3HWUKNM npobrnembl C [OCTaBKOW rasetbl, KOTOPYHO A
BbINCbIBan JJ,OMOI7I, npuLNoCb UATK Ha NOYTY U HABOAUTb
nopARoK. W BOT HepmaBHO 3BOHAT KO MHE C MOYTHI U
CMpaLLMBAatOT O TOM, HE XKanoBaJCA M A CENYac Ha NNOXyH
[ocTaBky rasetbl? Het, y meHA ¢ Tex nop npobnem He
6b1510, HO TO, 4TO 060 MHE L0 CMX MOP MOMHAT Ha NoYTe, 3TO
xopowwuin 3Hak. C OpHOW CTOPOHbI, NMPOBEAEHHAA MHOW
pabota He npoLuna JapoMm, a ¢ Apyromn - paboTHUKW NOYTbI
3abotATcA 0 cBOeM pabouyem MeCcTe U OnepaTuBHO
pearupytot Ha 06paLLLEeHVA KITMEHTOB.

370 A K TOMy, 4uTO 3a cBOW BP kaxpgbin n3 Bac
LOO/MKEH crpawuBaTtb, MPeXae BCero, € Mo4YTOBOro
OTAENEHNA N0 MECTY XWUTENbCTBA, & TaM 3HAKOT, YTO OHM
LOSKHbI fenatb B Ciyvyae yTepu MOAMUCHOr0 W3AaHuA.
MmeHnHo noutoBble paboTHUKM 06pallalTcA K Hawemy
U3[ATeNbCTBY 32 HEQOCTAKLWMMK XKypHanamu, npuyemM
OHW MOKYNatoT WX Y HacC 1 BO3BPALLAIOT 3aTEM 3aKOHHOMY
Bnagenoly, T7.e. Bam B pyku. A ecnu Y He CMOXeTe
nobepuTb, TOrAA NLIMTE HAM, Mbl TOMOXXEM.

Pepaktop l'eopruii Ynb4eHko



PeMOHT nmnoptHbix TB 6e3 cxem

B npaktuke TenepemoHTa 6bIBalOT Cryyau, KOrga He YOAETCA HaiTu Cxemy Ha
PEMOHTUPYEMbIN Tenesu3op. Kak 6biTb B TaKoM ciyyae?

AnA pemoHTa Tenesm3opa npu OTCYTCTBUM €ro CXembl BHayane crepyet
BHUMATeNbHO O3HAKOMWTLCA C €r0 KOHCTPYKLMER U COCTaBUTb CMUCOK MPUMEHEHHbIX B
Hem VIMC, no koTopomy onpegennTb (OyHKLMW KaXXO0W U3 Hux. Nepen HayanoM pemMoHTa
cnepyeT BHUMATENbHO OCMOTPETb NeYaTHyto Nnaty (Unum naatbl) Tenesm3opa ¢ TeMm, YTobbl
BbIABUTD!

- B30pBaBsLUMecA unu pasbyxLumne aNeKTPoNMTUYECKNE KOHAEHCATOpI;

- obopBaHHble MPOBOAA UMK NeYaTHbLIE JOPOXKY,;

- YepHble UNK CropeBsLUne Pe3UCTOPbI MU NOYepPHEBLLME MeCTa Ha nevyaTHow nnare;
- MHblEe OTKSIOHEHWA OT HOPManbHOro COCTOAHWUA PAANO3NIEMEHTOB.

BHMMaTenbHOCTb, NPOABIEHHAA NPU BHELLHEM OCMOTpe, NOMOXeT ObicTpee
BbIABUTL W JIOKANM30BaTb HeucnpaeHbIA y3en Tenesudopa. CnemyeT NOMHUTL, YTO Ha
HEWCrpaBHOCTWN CTPOYHON PA3BEPTKWM U UCTOYHMKA NWUTAHWA NPUXOAWUTCA NopdasnAoLLLEee
60NbLUMHCTBO HEUCNpPaBHOCTEN TeNeBM30POB.

CprKTypa COBpPEeMEHHbIX MOHOMJIATHbIX TeJIeBN30pPOB

B coBpeMeHHbIX Tenesusopax TaHAEeM MPOLLEeCCOp YnpasfieHnA-BUOEONPOLECCOp
06beanHAT B cebe 6OMbLUMHCTBO YCTPOMCTB, UMEKOWMUXCA B Tenesnsope. [pouecc
[anbHenwero passuTUA TENEBM30POB MAET MO NYTU OanbHENLLEro COBEpPLUEHCTBOBAHUA
3TUX ANTEMEHTOB.

Ecnu B 80-x 1 Hauane 90-x ropos XX Beka BuaeonpoLeccop 3aHumanca obpaboTkon
BMIEOCUrHANoB TONbKO Ha Hu3komn Yactote 0...6,5 MI'L, To 3aTteM OH cTan 06beanHATL B
ogHoii MMC BCce HM3KOBOMbTHbIE, paboTatolive ¢ nuTarwum HanpsxeHnem 5...12 B
yCTpOWCTBA TeneBu3opa, KpoMe npoueccopa ynpaeneHnA. B HacToAlee BpemA
NOABWSICb ORHOKPUCTaNbHbIE TENEBU3WOHHbIE MpoLeccopbl, obbeamHAaowme B cebe
MpOoLLEeCCop yNpaBfieHNA, BULEONPOLLECCOP W OEKOMEp TeNeTekcTa.

Takum o06pas3om, cenvac pPEMOHTHMK CTaNlKMBAaeTCA KaKk MWHUMYM C
npepcTtaBuTeENAMU TPEX 3TanoB pPasBUTUA MMMOPTHBIX MOHOMMATHBbIX TENeBU30POB,
oTnnYaroLWwmxcA Mexpy coboii He TONbKO CTEMEeHb MHTerpauumu, HO u cnocobom
B3aWMOLOENCTBUA NX OCHOBHbBIX 3NIEMEHTOB:

1aran. B Tenesn3opax 5-6 nokoneHuii BALeONpoLLECCOp v TIOHEp Tenesn3opa TpeboBany aHanorosbix CUrHanoB
ynpasneHuA, No3ToMy MMMyNbCHblE curHansl ¢ LLUM ¢ Bbixogos npoweccopa ynpasnerua (MY) npeobpa3osbiBanicb
B aHaNOroBOe HanpAXXeHWe YNpaBiieHA HAaCTPONKOM TIOHEPA M aHANIOroBbIE HAMPAXEHWUA YNPaBIEHUA NapameTpami
13006paXeHnA U TPOMKOCTbHO 3Byka. [NA STOrO MCMONb30BANMCh ORHO- WM [BYX3BeHHble RC-hunbTpbl ¢
TpaHauctopamu unv 6e3 Hux. [inA nonyyeHnA curHana “Hanpaxenue HacTpoikm Tonepa” LUWM curnan ¢ npoueccopa
C pa3maxoM 5 B nopasanca Ha TpaH3MCTOPHbIA KNtoY, nuTatoLwmuinca ot Hanpaxerua +31 B. UM umnynbchbl ¢ Bbixona
3TOr0 Knroua yxe umenu amnnutygy 31 B v nogasanues Ha cunbtpytowme RC-uenoukn. C HUX 0TCOUNLTPOBaHHOE
HanpsxeHue 0,5...30 B noctynano Ha BXxoa HACTPOMKM THOHEPA. 1A NuUTaHWA NpoLeccopa yrpaBieHUA UCMOoMb3YeTCA
UCTOYHUK +5 B, a pnA nuTaHnA BugeonpoLieccopa - UCTOUHNK +8/+12 B.

2 aran. ObmeH Mexay Y v BULEONPOLECCOPOM W THOHEPOM MPOM3BOAUTCA LMCDPOBLIMK CUrHanamm no

[IBYXNPOBOMHOI LWKHe 12C. 3T0 M03BONMNO PE3KO YMEHBLINTL KONMUECTBO COBMMHUTENbHbIX MPOBOAIOB B TENEBI30Pe
1 UCKIOYMTb MHOXECTBO SNEMEHTOB NMpeobpas’oBaHnA 1 COrnacoBaHuA YpoBHER curHanos Mexay MY, ¢ oaHon
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PeMOHT nmnoptHbix TB 6e3 cxem

CTOPOHbI, M BUAEONPOLIECCOPOM W TIOHEPOM - C APYrol. B atom cnyyae HanprxeHue nutaHuA MY no-npexHemy
cocTaenAeT +5 B, a BUAeoONpoLeccop UMEET 4Ba UCTOYHMKA NUTaHWA: +8 B AnA ero BbICOKOYACTOTHOM YacTu 1 +5 B
AnA umdposoi yactu. Mpu aTom 06paboTka curHanos B BULEOMPOLLECCOPE MOXET NPOM3BOAUTLCA B aHANOroBOM,
aHasoro-LmMpoBOM Ui LiNEPOBOM Buae.

3 aran. OH 3HameHyetcA noAeneHnem B koHLe XX seka UMC doupmbl Philips, HasbiBaembix Ultimate one chip,
unM “OpHOKpUCTANbHBIA Tenesusop”. B atoi UMC comepxuTcA nmpoueccop ynpaeneHus, BMOEOnpoLeccop, a
3a4acTyto, M YCTPOICTBO NpuemMa TeneTekcTa.

BcTpeyarotcA 1 nepexofHole MOLENU TENEBM30POB, B KOTOPbIX BUAEONPOLLECCOP U
MY ceAsaHbl WKHOW 12C, a ynpaBnAloLMe CuUrHanbl Ha THOHep BbipabaTtbiBakoTCA
MPOLLECCOPOM YNpaBieHNA B aHANOroBOM Buae (Hanpumep, Tak BbINMOMHEHbI TENEBU30PbI
Ha npoueccope ynpaenenna SDA20561).

B 3aBMCUMOCTM OT TMNA NPUMEHEHHBIX B HeM MY 1 Bupeonpoueccopa 3Ha4MTeENbHO
M3MEHAETCA BCe NOCTPoeHue Tenesu3opa. COOTBETCTBEHHO, W3MEHAETCA NOOXOA, K
pPEMOHTY  TeneBm3opa. IAT0 00A3aTeNlbHO  HAAO0  Yy4YNTbIBATb  PEMOHTHUKY,
CTasIKMBAKOLLLEMYCA C PasHbIMU MOLENAMU TESIEBU3OPOB.

BaxkHon ocobeHHocTbto [1Y ABNAETCA Nporpamma, 3aHeCeHHaA B ero BHYTPeHHee
NMOCTOAHHOE 3anomuHarowee yctpoictso (M3Y). KOHKpeTHbIi TWn  nporpammbl
npoLeccopa ynpasneHuA (0Ha eLle HasbiBaeTcA npoLuveka) o6o3HaveH Ha kopnyce MC.
Hanpumep, cneuvanusavpoBaHHbIA  TENEBU3UOHHBLIA  NpOLEeccop  ynpaBneHuA
INA84CB41NS-XXX (PCA84C640-XXX unu OKP1568BIM1-XXX) MOXET MMETb MPOLLUMBKY
030 (aHrnoAsbluHy0) unm 168 (pycckyto), unm 468 (c yacamu u Tammepamu) v T.4.
PasymeeTcA, Takme NpoLeccopbl C pasHbiMi NPOLUMBKAMU HE BCEraa B3aMMo3ameHAEMb.
Elle xyxxe obCcTOUT CUTyauma ¢ yHMBEPCabHLIMU MPOLECCOPaAMU YPaBIIEHWA, KOTOPLIE
MOryT MCMOMb30BaTbCA M B TENEBU30pax, M B BMOEOMArHUTOQOHax, U B CUCTEMAX
aBTOMaTvku. B aTOM cnyyae 3ameHa npoueccopa ynpasieHnA NpoLeCcCoOpoM, UMEKLLUM
OPYryl0 MpOWWBKY, B Jy4yllemM Cflyyae He npuBedeT K BOCCTAHOBMIEHMIO
pabotocnocobHOCTU TENEBU30PA, a B XyALEM - OKOHYATESIbHO BbIBELET €ro U3 CTpoA.
Moatomy cropesLunia Y cnepyeT 3aMeHATb NPOLLECCOPOM TOSbKO C TAKOW Xe NPOLLUBKOM.

PAap coBpemerHbix MY paboTaeT ¢ BHewwHuM [MM3Y, B KOTOpoe 3aHOCATCA HE TONbKO
napameTpbl TENEBM3NOHHOTO U300pPaXXeHUA 1 HANPAXXEHNA HACTPOMKN ANA KaXKOOro u3
TENeKaHanoB, HO W TEXHONOrMYECKMe napameTpbl TefieBM3opa, Tak HasblBAEMble
onuunoHHble 6anTbl. Tak, Hanpumep, LWIKMPOKO pacnpocTpaHeHHbln Y pekopepa
Tenetekcta Tmna SAA5497 paboTaeT B TENEBU30PE TONLKO NPU HAIMUYNK B UCTIONB3YEMOM
¢ Hum MMN3Y tna PC85116-3 ¢ onpepeneHHoi nporpammoi. oatoMy cuctema
ynpasfieHnA TENEBU30POM MOXXET BblTb HepaboTOCNOCOOHOM Takxe B Cryvae BbIXOAA W3
ctpoa UMC MMN3Y unu paxke npu nckaxxeHum copepxxateiica B atoin VIMC nudopmauum.
Torpa Bam He obontucb 6€3 CepBUCHON MHOPMALMM O 3HAYEHUAX TEXHONMOrMYECKMX
napameTtpoB. VX MOXHO HaWTM B cneuuanbHOW TEXOOKYMEHTauuu, a uHorpa v Ha
NHTepHeT-caite oupMbl-Nnpon3BoauTenA. 3ayactylo paboTtocnocobHOCTb Tenesusopa
MOXXHO BOCCTaHOBWTbL, NPOCTO UCNPaBUB MCKA3MBLUMECA 3HAYEHWNA ONUMOHHbIX HanToB B
MN3Y. Nudopmawuma 0 BXOXXOEHUM B CEPBUCHBI pexxnM npveepeHa B bP N2 1/04.

3aHumaTtbCA peMOHTOM Tenesu3opa Boobwe 6e3 cxeM [eno [OBOSIbHO
HebnaropapHoe. MOXXHO UCKaTb CXEMY HE UMEHHO AAHHOro TENEeBM30pa, a CXeMy LLACCH,
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PeMOHT nMnoptHbix TB 6e3 cxem

MPUMEHEHHOrO B 3TOM TENEBU30pPE U eLLe B LLeloM pAAe Apyrux Mogene.

BbixogoM ABNAETCA TakXe MCMoSb30BaHWE TUMOBLIX CXeM BKiouveHnA VIMC,
NPUMEHEHHbIX B PEMOHTUPYEMOM TesieBu3ope. B camom xyfLem cryyae, Korga HUKaKkux
CXEM HaMTW He yoaeTcA, NPUAETCA COCTaBUTb NPUHLMNWANBHYIO CXeMY OTKa3aBLLEero y3na
Tenesu3opa no ero neyaTtHoi nnate. 3TO ANUTENbHBIA U HE OYEHb NPOU3BOOMUTESNbHbIN
npoLecc, HO BPeMA, NoTpaveHHOe Ha Hero, OKYMUTCA COKPaLLEHNEM CPOKaA W yIyyLLeHneMm
KayecTBa pEMOHTA.

NMocnenoBaTenbHOCTb TECTUPOBAHWUA 3MIEMEHTOB TENEBM3opa W YCTPaHeHNA B HUX
HENCMPaBHOCTEN MOXET ObITb CreaytoLLe:

1. VCTOYHMK nuTanmA 6. Mopynb usetHocT nm UMC fekonepos Liseta

2. Cuctema ynpasneHua 7. PapmokaHan

3. CTpoyHaA passepTka 8. Kanan 3syka

4. KuHeckon u ero uenu 9. YctpoiicTea BHelHero coeguHenua (mnata SCART, TeneTexcr,
5. BupeonpoLieccop v Leni CUHXPOHN3aLMM | BbIXOAbI HA BHELLHWE pasbembl U T.4.)

B tabn.1 npencraeneHbl y3nel TB, koTOpble cnegyeT NpoBEPATb NPW BO3HUKHOBEHWM
HeucnpasHocTen. [danee pacCMOTPUM YyCTpaHEHWEe HeucrnpaBHOCTEW MO rpynnam,
OTHOCALLMMCA K K&XXA0MY YCTPOACTBY.

Tabnuua 1

TunuuHaA HeucnpasHOCTb MposepAemble y3nbl

Teneamsop He BK/H4aeTcA. MCTOYHNK nuTanmA, cuctema ynpaeneHwA Tenesn3opom.
MHHMKaTOp LEXYPHOro pexuma He CBETUTCA.

Tenesn3op He BKNKOYAETCA M3 [EXYPHOrO pexiMma. |/ICTOUHMK nuTaHuA, CTPOYHaA pa3BepTKa, BUAEOMPOLIECCOp.
WHouKaTop AeXYpHOro pexuma CBETUTCA. WHorpa n papmokatan, B cnyyaax koraa IMC suneonpoLeccopa
1Cnonb3ayeTcA Takxe kak YM4YK.

HeT 1306paxeHus, 3ByK eCTb. VCTOUHUK NUTAHWA, CTPOYHAA Pa3BepTKa, BbIXOJHbIE
BULEOYCUNATENY, BUAEONPOLIECCOP, CUCTEMA YMPABNEHHA.
HeT 3ByKa, eCTb M306paxeHue. VCTOUHUK NUTaHWA, YCUnuTENb MOLLHOCT HY, BUAEONpOLLeccop,

cucTema ynpaeneHuA.

HeucnpaBHOCTU UCTOYHUKA NUTAHUA

B coBpemeHHbIX TB uMnynbCHble MCTOUHUKK nuTaHuA (UIM) BLINOAHAKOTCA Ha:
- OMCKPETHbIX TpaH3ucTopax (Ha puc.1 npusepeHa ouveHb pacnpocTpaHeHHasa cxema UM
Tenesn3opoB AKAI n MHOruX gpyrux oupm);
-Ha UMC un oTpenbHOM CWioBOM TpaH3uctope (Ha puc.2 npusepeHa cxema UMM Ha
pacnpoctpaHeHHon MMC TDA4605);
- Ha UMC, obbenuHatoLLen B cebe 1 cxemy ynpasfieHWA, U CUIOBON TPaH3UCTOP (TUNoBan
cxema WM tenesusopos SONY npuseneHa Ha puc.3).

Bctpeuaetca 1 KombBUHMpPOBAHHOE NOCTPOEHWE TENEeBU30POB, KOrAa ero CTpoYHan
passepTka n UM npeacTaBnAoT cob0i eanHbln CXeMOTEXHONOrMYECKIIA Y3en.

MCTOUYHMKM NuTaHMA Takke pasnuyaroTcA no TUry NOAyYeHWA curHana obpaTHom
CBA3M OS1A cTabunmsaumnm HanpaxXeHnA Ha Harpyske. Ha pue.1 gnAa aToro ucnonb3yeTcA
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PeMOHT nmnoptHbix TB 6e3 cxem

pononHutensHaA obmoTka (kak B MIM3-3), Ha puc.3 anA 3Toro Mcnonb3yeTcA onTonapa.
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PeMOHT nMnoptHbix TB 6e3 cxem

I'Iepen HavasioM peMoHTa cnepyet HaWTV Ha nnare Tenesn3opa Bce CTa6I/IJ'II/ISaTOpr
HanpAXXeHWA 1 yéepuTbCA, UTO UX BBIXOQHOE HaNpPAXeHMe COOTBETCTBYET HOMUHANBHOMY
(Hanpumep, cTabunusatop 7809 pomKeH UMETb BbIXOOHOE Hanpmxexue 9 B). 3ameHuB
HeucnpasHble CTabunusaTopbl U YCTPaHMB BO3MOXHYKO MPUUMHY UX OTKasa, MOXXHO
NPOQOMKUTL [AaNbHEWLLNA NOUCK HEMCTPABHOCTEN.

HewucnpaBHocTu nctounmka nutanua (MIM) MOXXHO CBECTU K CIEQYHOLLMM:

Tenesu3op BoobLe He BKAHOYAETCA. Kak NpaBuno, BbIXOBMT U3 CTPOA CETEBON NPENOXPaHUTENb TENeBM3opa.
[Nepen BKMKOUEHNEM TENEBN30PA B CETb NOCNE 3aMEHbI 3TOr0 NPEAOXPAHUTENA CREeayeT:

- yOemmTbCA B MCNPABHOCTM BEINPAMUTENA CETEBOr0 HANPAXEHWA W B OTCYTCTBUM 3aMbIKAHUA €r0 NpobUTbIM
CUNOBBIM TPAH3UCTOPOM;

- NIOCAe 3TOr0 CREeAyeT OTKMOUNTL OT BCEX BTOPUYHBIX BbINMPAMUTENEN UCTOYHMKA MUTAHWA HArpy3Ky (MOXHO
MPOCTO BbINAATL U3 MOHONAATHI BbIMPAMMUTENbHLIE AMOAbI BCEX MCTOYHWKOB, KPOME UCTOUHWKA MUTAHWA CTPOYHOM
pa3BepTku). Hapo npoBepuTb MCMPABHOCTL OMOAOB W KOHOAEHCATOPOB BTOPUYHBIX BbiNpAMUTENEN. HeucnpasHble
3NEMEHTbI 3aMEHUTD;

- 33TeM CfepyeT Harpy3uTb UCTOUHWUK MUTAHUA CTPOYHOW PasBepTKM 0CBETUTENLHONM namnoit 220 B 40...60 Br.
310 HeobxommMmo AnA Toro, YTobsl n3bexars oTkasa WM npu pabote Ha “xonocTom” xopy;

- nuTaroLee HanpaxeHwe 220 B nogaetcA Ha Bxof UMM yepe3 NocnenoBaTeNnbHO BKAKOYEHHYK) 0CBETUTENbHYHO
namny 220 B 60...100 Br, ata namna chirpaeT posib HEMHEAHOTO NPeaoXpaHuTena 1 3awmTut UM ot ganbHerwmnx
MOBPEXAEHWNA;

- )KenaTenbHO 3aMeHUTb BCE ANEKTPONMTUYECKIME KOHLEHCATOPbl ¢ HOMUHANbHBIM HanpAaxeHuem 16...100 B,
YCTaHOBMEHHbIE B CeTeBOi YacTu UMM HoBbIMMU.

Ecnm npu Bknrouennmn UM namna, NogknroueHHan K nuTatoLen cetn 220 B, APKO CBETUTCA, TO B €r0 MEPBUUHBIX
LLenAX MMEETCA 3aMblkaHWe WM ero CUNOBOA TPAH3WCTOP MOYTW BCE BPEMA OTKPBIT U3-3a HEWUCMPABHOCTM CXEMb
ynpasnexuA. B aTom cnyyae cnepyet npoBepuTb MCMpaBHOCTb ynpaenAatowen VMC, ctabunntpoHa u ManoMoLLHbIX
TPaH3MCTOpOB. MHOrAa NpoMCXOAMT 0TKa3 MOLLHOTO Pe3ncTopa AaT4Mka ToKa CU0BOro TPaH3UCTOpa.

Tenesu3op He BKNOYAeTCA B paboymii pexmnm. B 3TOM cnyyae, kak npasuno, Ha Bbixope UM npucytcTaytoT
HanpAXEHWA, a TENeBN30p He BKMIOYAETCA B pabounii pexum 13-3a 0TKA30B CUCTEMbI yNpaBNeHWA Tenesn3opa,
KOMMyTaTOpa HanpAXEHWA MUTAHWA CTPOYHOM PA3BEPTKN WAM OTKA30B, MPOW3OLIEALIMX B TENEBU3OPE M3-3a
3aBbILLEHHOTO BbIXORHOTO HanpsxeHua WM. B aTom cnyyae cnepyet BbIGENUTb Ha nnare TeNesu3opa ykasaHHble
3NEMEHTbI W YOeANTLCA B X UCMPABHOCTY.

Tenesn3op MOXET He BKIHOYATbCA Takxe 13-3a cpabaTbiBaHNA 3aLUMTHBIX ANEMEHTOB: NPEROXpaHUTenei unmn
CTabnnuTpoHa.

@oH B KaHasne 38yka. JTOT [ecDEKT NPOABNAETCA NPU YMEHbLUEHNN EMKOCTU (OUNBTPYHOLLNX KOHOEHCATOPOB
BTOPUYHbIX BoinpAMUTenen UMM scneacTtere cTapeHna. Cnepyet 3aMEHUTb UX HOBLIMA.

Mepuonnyeckn cropaet BLIXOBHOA TPaH3UCTOP CTPOYHOA Pa3BepTKN. ITO NPOMCXOAUT W3-33 3HAUMTENBHOrO
MPEBbILLIEHNA BbIXORHOrO HanpxeHuA WM. MuTatowlee HanpAXeHne CTPOYHON pa3BepTky, Kak Npaeuno, COCTaBnAeT
105...140 B. Mpuuem Gonbluee HanpaXeHWe XapakTepHo A TENEBU3OPOB C 3kpaHoM 21...25 Aroimos. WHorpa Ha
nnate TeneBn3opa YKasblBAaeTCA BEMNYMHA ITOrO HAMPAXEHWA. B MpOTMBHOM Cnyyae O HEM MOXHO CymWTb MO
HOMWHANbHOMY HaNPAXEHNIO KOHAEHCATOPOB, YCTAHOBNEHHBIX B 3TO Lienu. ECnn KorpeHcaTop ycTaHosneH Ha 150 B,
a HanpAaxeHue B pabouem pexume coctaBnAeT 140 B, T0 OHO ABHO 3aBbilweHo. B ucnpasHom WM BbixogHOe
HanpAXeHWe AOMKHO PerynupoBaTbCA MOACTPOEUHbIM pe3ncTopos B npepenax 3% wnu Gonee. Ecnu atoro He
npoucxogmT, To B UM HencnpaeHoOCTb. KpaiiHe HEMPUATHLIM MPOABMEHMEM 3TOr0 aedekTa ABNAETCA NEPUOANYECKOe
(pa3 B Hemento Mnu MecALL) MOBbILLEHNE BbIXORHOTO HanpmxeHnA WM u3-3a HeucnpaBHOCTEN 31IEMEHTOB B LIEnW ero
00paTHoit CBA3N. ITO MOXET BbiTb, Hanpumep, 0bpaTUMbIil 0BpLIB AMoaa ¢ 06MOTKM 06paTHON CBA3M MK ONTONAPLI.
B atom cnyyae nyyue cpady 3amMeHuTb BCE NORO3PUTENbHBIE 3MIEMEHTbI HOBBIMA.
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Mpumepbl pemoHTa UMM 6

€3 CxemM

[poABnEHMe HencnpasHOCTY

MpuunHa, yctpanexme

Tenesn3opsl, rae ucnonb3ytotcA crabunuaaropsl dupmsl KIA

Tenesn3op BKIOUYAETCA, 3KpaH He CBETUTCA,
BbICOKOE €CTb, €CMIM YBENUYUTb YCKOPAKLLEe
HarpAXeHMe  Ha  oKkpaHe  HabmiopaeTcA
rOPU30HTAsIbHAA NOOCA.

3aHMKEHO HanprXeHWe nuTaHuA Bupeonpoueccopa TDA8362
(TDA8362A) - Ha BbiBome 10 momkHO bbiTb 8 B, a peanbHo 6bino 7,2 B.
HewncnpasHoctb B cTabunusatope KIA7809 (9 B), koTOpblii BMECTO
nonoxerHbix 9 B BbinaeT 7,6 B yepe3 orpaHnunTensHOE CONPOTUBAEHHE.
B pesynbrare nonyyaem 7,2 B. Heobxogumo 3ameHuTb ctabunusarop.
Crabunusatopbl ovpMbl KIA 04eHb HEHAREXHbI.

Tenesu30pbl B KOTOPbIX ANA Nepexofa B pabounii PexiuM MCroNb3yeTcA pene

Tenesn3op BKMIOYAETCA W3  [EXKYPHOrO
pexuma B pabounii yepes pas.

HeucnpaBHO pene KOMMYTUPYHOLLEE HANpAXEHWe nUTaHuA
CTPOYHON pa3sepTku. CnepyeT Win 3aMEeHUTb €ro, WM MOYUCTUTL Ero
KOHTaKTbI.

Tenesusop  BKAKYAETCA  4epe3  pas.
Mepropnyeckn Camonpou3BONbHO MEPEXORUT B
AEXYPHbIA  peXum, nocne 4ero nepectaet
BbINONHATL KOMaHab! MY.

Mposepka nokasana nomHyro ucnpasHocTb Y. HeucnpasHbiM
okasancA KoHgeHcatop 22 MK®x25 B BKMOYEHHbIM napannenbHo
06MOTKe pene A YBENMYEHNA BPEMEHN ero OTMyCKaHMA.

Tenesn3opbl ¢ 06MOTKOM 0BpaTHON CBA3M B 1

CTOYHUKE NUTaHUA

Mepuopnyeckn  OTKasblBaeT — BbIXOLHOW
TPaH3UCTOp CTPOYHOM pa3sepTku. B Tenesusope
MepBOHaYanbHO  BbIWEA W3 CTPOA  BbIXOLHOW
TPAH3UCTOP  CTPOYHOM  pa3BepTku,  M3-3a
MPEBLILLEHNA HANPAXEHWA MUTAHUA BbI3BAHHOIO
0TKa30M KoHpeHcatopa HomuHanom 47 Mk®x25 B B
6a30B0I1 Lieny BbIXOQHOTO TPAH3NUCTOPa MCTOUHMKA
nuTanmA. Mocne 3ameHbl KORLEHCATopa BbIXOAHOI
TPAH3MCTOP CTPOYHON pa3BepTku paboTaeT 2..15
AHel, nocne yero onATb NpobusaeTcA. BbiACHUOCH,
UTO WMEETCA 3HAUMTENbHAA pasHULA MEXDy
BbIXOBHBIMW HaNPAXEHVAMN UCTOUYHWKA MUTAHWA B
BEXYPHOM 1 paboyem pexumax.

MpuunHa: Neprofunyecknii BoCCTaHaBnMBatoLLMiAcA 06pbIB Anoaa
BY152, kotopblit BMeCTe ¢ koHaeHcatopom 47 mMk®-50 B BbipabatbiBaet
HanpAXeHue curHana obpaTHoM CBA3N UCTOUHMKA NUTAHUA C 0OMOTKM 11-
12 UMNynbCHOro TpaHcdopmaTopa. ATo HaNpAXKEHWE UCMONb3YETCA ANA
CXeMbl CTAabunn3aumn BbIXOAHOIO HANPAXEHWA, 1 Npu obpbiBe AMOAA
WCTOYHMK MUTAHWA BBILAET BbIXOBHOE HanpsxeHue bonee 160 B. Otor
AedeKT XOpoLlO W3BECTEH MO PEMOHTY OTEYECTBEHHbIX WCTOYHMKOB
nutaxua MrM3-3.

OtcytcTBUE CTPOYHOW pa3BepTkn (npoboit
CTPOYHOTO TPaH3UCTOpa), OTCYTCTBME KappOBOi
paseepTku (oTka3 MMC un cxem ee nuTanmea), npobon
u3onAaumn TOKC, npu BKNHOYEHWM W3 [EXKYPHOrO
pexvuma CBETOAMOA FacHET U TyT Xe 3aropaetcA
CHOBA, NOTEPA SMMCCUM KMHECKONA.

Mocne ycTpaHeHWA BbiLEHA3BaHHbIX [EQEKTOB Tenesu3op
pabotan Bpome Obl HOpPManbHO (MHOrAA YyTb BENWK pa3mep Mo
rOpNU30HTaNM), HO Yepe3 HeKOTOPOE BPEMA (MHOrga uepes 6-8 mecALes)
BHOBb BbIXOQMN M3 CTPOA. pW 3TOM HEMCrpaBHOCTb Morna ObiTb
abconoTHO gpyrod. [lpuumHOA MONOMKM ABNAETCA KOHAEHCATOP
47mK®X50 B, npyLumit ot 6a3bl cunoBoro TpaHaucTopa 6noka nutanma. B
npouecce paboTbl KOHBEHCATOP NOCTENEHHO TEPAET EMKOCTb, 13-3a YET0
MOCTENEHHO MOBBLILLAIOTCA BbIXOAHbIE HANPAXEHUA 6noka nutanuA. Mpu
9TOM MOXET TaKke BbIATM M3 CTPOA CTAbunuTpoH 12 B nuTanuA
papvokaHana Tenesu3opa. JTa Xe MonoMka ObiBaeT u3-3a BbiXOpa W3
CTPOA  MOACTPOEYHOTO  PE3NCTOPa  PErynupyroLero  BbIXOLHOE
HanpAXeHue B 6n10Ke NUTaHNA Tenesusopa. Cnepyet 3amernTb ero bonee
HapeXHbIM, Hanpumep, Tuna Cl4-1s.
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I'IpoaneHVle HencnpasHOCTH

[MpnumHa, ycTpaHexme

Tenesn3op He BkntouaetcA. Mpobut
BbIXORHOW TPAH3MCTOP CTPOYHOMN pa3BepTKu
tuna 2SD1554. T[locne 3ameHbl  OH
npobuscA BHOBb.

[edbekT (HEKOHTAKT [BWXKA) MOLCTPOEYHOro pesuctopa R604 B
UCTOYHMKE NUTaHMA. Peanctop Obll 3aMeHeH MOCTOAHHBIM C TakUM Xe
HOMWHANOM (M3MepeHue 6biN0 NPOU3BEAEHO OMMETPOM).

MHorve Mofenu, B KOTOPbIX B UCTOUHMKE NuUTaHNA ncnonsayetca UMC STK7348

Tenesnsop He BKKYAETCA U3
AEXYPHOro pexuma. WCTOUHMK nuTaHuA
NALLUT KaK npu CpaﬁaTblBaHI/II/I 3aLLnThI.

Otkas koHpeHcatopa 3300 n®x1000 B. Jlyywe 3ameHutb ero
oTevecTBeHHbIM 4700 n®x1600 B.

Mopenu, B UM kotopbix ncnonb3yrorca UMC SMR402

Tenesu3op He pabotaer.

[Tpyn 3TOM 0TKa3€ B UCTOUHUKE MUTAHNA YacTO MCMONb3yeMan B UCTOUHUKE
nutanmA Mukpocbopka HIS0169 octaetcA uenoit. MoatoMy He cnewute ee
MeHATb. Tem 6onee 4To CyLLECTBYET BO3MOXHOCTb €€ BOCCTAHOBUTb, UCMONb3YA
BHELUHWe anemeHTbl. Mepen 3ameHon UMC obpaTtute BHUMaHWE Ha CTabUAMTPOH
R2K, kotopbiit yctaHoBneH B Lenu +120 B. Kak npasuno, oH npobusaetcA u
NpO3BaHNBAETCA OMMETPOM Kak K.3. ECAM HeucnpasHblil CTAOUAUTPOH He
3aMEHNTb, TO YCTAHOBNEHHbIE B UCTOYHWK HOBbIE IMC BHOBb CropAT.

SAMSUNG mHorux mogeneit ¢ UM Ha UMC SMR-40200 (SMR-40000) u HIS-0169

MoBLILIEHHOE HANPAXEHWE NUTaHUA
Kackapa CTPOYHOW pPa3BepTkM B pexume
"STANDBY" 160...170 B BmecTo 140 B.

B pabouem pexume Tenesmsopa
HanprXeHne  NUTaHMA B HOPME:
125...127 B. 3amena MMC tvna SMR u HIS
He nomoraer.

HeucnpaseH ppoccenb (Y4EpHOro LBeTa), MOAKMHOYEHHBIA MEXAY
BoiBogamMin 3 u 4 HIS-0169. Ero cnepyeT 3ameHuTb CamOAENbHBIM: Ha
thepputoBoM Komble anametpom 10 (MarHuTHaA npoHuuaemoctb 1000-2000
HM) namorarb 40 Butkos nposopa M3J1 anamerpom 0,3...0,5 Mm.

B nmeXypHOM pexume HanprxeHue
MUTaHWA CTPOYHOI Pa3BEPTKU CMAbHO
3aBbILLEHO.

Huskoe kauectBo UMC cepum SMR v HIS (Hanpumep, SMR 40200 (SMR-
40000) 1 HIS-0169). Ot UMC nyuwe npumeHaATs ¢ MHAeKcoM "C". OHM HaMHOro
Ka4ecTBeHHee.

CnepyeT Takxe 3aMeHNTb KOHLEHCATOPOM C Manoii YTEeUKO KOHAEHCATOp
22 MK®D-50 B B uCTOUHMKE NuTaHmnA. MiHaue, BCKope, AECHEKT NPOABMTCA BHOBb.

Mponsowen 0Tka3  MCTOYHMKA
NUTaHWA ¢ BbIXOROM M3 CTpoA ero UMC.

[OnA TOro ytobbl YMEHbLNTL BEPOATHOCTb 3TOr0 B Oymyliem, nocne
3ameHsl UMC cnepyeT u3MenuTb eMKocTb korpeHcatopa C803 ¢ 2200 nd po
1000 n®. Mpn 3TOM 3aMETHO 06RErUMTCA TEMNEpaTypHbIi pexum pabotsl UMC
VCTOYHMKA NUTAHNA.

B Tenesu3ope He paboTaeT MCTOUHUK
NUTaHWA.

Otkasana MMC SMR40200. Mocne ee 3ameHbl CrepyeT NpOBEPUTH
crabunutpoH R2N. YbepmBluMCb B €ro WUCMPaBHOCTM, CRemyeT OTKMKYUTb OT
WCTOYHMKA NUTaHMA Harpy3ky no Lenu +110 B. Mocne 310ro MCTOUHMK NUTaHUA
MOXHO BKMHOUNTb B NUTaKOLLYH ceTb 220 B, 50 My nocneposarensHo ¢ nammnon
HakanueanuA 220 B-60 BT, BK/IOYEHHOM BMECTO CETEBOTO MpeAoXpaHUTEN.
Ecnv npu BkntoueHun namna OymeT APKO CBETUTLCA, 3HAUUT, HeMCrpasHa
mukpocbopka MMC Tuna HISO169B. Mpu BKIOYEHMN UCTOUHMKA NUTaHUA 6e3
namnbl NOBTOPHO BbixopuT 13 ctpoA UMC SMR40200.

Mukpocbopky MOXHO —3aMeHUTb  MCnpaBHOW. HO  MOXHO ¢
OTPEMOHTMPOBATb. [INA 3TOF0 C HEe TOHKAM LUMAOM WM WUMIOA CHUMAOT
3aWNTHBIA CNoi (3T0 MOXeT 3aHATb okono 15 muH). Kak npasuno, B
MUKpOcOopke OTkasbieaeT TpaHauctop 1P. Ero MOXHO 3aMeHUTb TPaH3UCTOPOM
KT3117A.
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[MposBneH1e HencnpasHoOCTH

MpnunHa, ycTpaHeHue

Tenesusop HITACHI, SANYO (mogens STR8383V u ap.)

B pesynbTate  ckauka  HanpsxeHus
MUTaOLLEA CETM BbIIEN M3 CTPOA CUIOBOIA

TPAH3UCTOP WMCTOYHMKA MWUTAHMA, a TakXe
ynpaBnAtLLaA UM cneunanu3npoBaHHan
MUKpocOOopKa.
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HaifTn HoByHO MWKpOCBGOPKY He ymanocb, B CBA3M C Yem Obina
nposefeHa pabota No peaHMMaLMM UMEIOLENCA B TeNeBU3ope.
®parMeHT Cxembl Tenesu3opa nokasaH Ha puc.4. Okasanocb, 4to B
TENEeBM30pe MOXHO MPUMEHUTb OTEYECTBEHHbIE TPaH3UCTOPLI. Mpw
3TOM 6binK Npon3BeneHsl cneayrome 3amensl: Q1 KT209K (KT3107B);
Q2 KT3102M b..I; Q3 KT816I. CunoBoi TpaH3uCTOp MCTOYHMKA
NUTaHWA MOXHO 3ameHnTb KT872A unn BUS08A. B Tenesnsope Takxe
WHOrpa BbLIXOAMT W3 CTpoA ontonapa Tuna TLP621. Mocne 3ameHb
TPaH3UCTOPOB  CAefyeT  BbLICTABUTb  HOMUHANbHbIE  BbIXOAHbIE
HanpAXXEHMA UCTOYHMKA NUTAHWA PEryNNPOBOYHbIM peanctopom VR501.

Tenesunsop AKAI CT-G140D/G205D, kuraiickoi cbopku, noctagnaAncA B CHI B 1995..97 r. Ero cxemy HaiT
HEBO3MOXHO, ofiHako cxema WM nopobHa npuseaeHHon Ha puc.1

Tenesn3op nepecran nepekmnoyaTbCA M3
paboyero pexmma B AeXypHbIA. HeMHOro yBesnyeH
pasMep o ropuaoHTAasIN.

MpuumHa okasanacb B OTKase TPAH3UCTOPOB KOMMyTaTopa
HanpAXEHWA CTPOYHOI pa3eepTku. Okasanocb, YTO BbIXOAHOE
HanpAXeHue 3TOr0 UCTOYHMKA coctaenAeT 130 B u He perynupyercA.
Mocne 3ameHsbl koHpeHcatopos 10 MKk®x25 B u 47 mkpx50 B B UM
HanpAXeHne yMeHbLUMAOCh [0 HOMUHAnNa - 110 B.

AKAI mogenu CT1407, 2007, 2107 n gp. B

Tenesusope ucnonb3yrotea: MY C68224Y, supeonpoueccop AN5601K,

pekopep SECAM AN5633K, B papnokaHane TA8701AN, B YHY TDA1904, B kapposoi pa3sepTke LA7830

Tenesn3op He BKNKOYAETCA.

Mpo6oi BLIXOQHOTO TPaH3MCTOPA CTPOYHOA PasBEPTKM Tvnma
2SD1555 13-3a MPEBLILEHNA HANPAXEHWIA WCTOYHWKA MUTAHWUA Npu
BK/THOYEHWM Tenesmn3opa.

CHavana cnemyeT 3aMeHWTb KOHAEHCaTop B 0a30BOW Lenu
TpaxsucTopa Tuna 25D1545 WM. KonpexcaTtop cnepyeT ycTaHasnmsatb
Ha Oonbluee HOMUHANbLHOE HANPAXEHWe, Yem NPenyCMOTPEHO
(hupmoit-usrotosutenem. flocne 3Toro Hapo MPOBEPUTb, MPULLAW AU
BbIXOAHbIE HANPAXEHWNA UCTOYHMKA MUTAHNA B HOPMY.

3aTem cnepyeT 3aMEHWTb BbIXOAHOW TPAH3UCTOP CTPOYHOM
pa3sepTku. Ecnu nocne atoro Tenesusop He 3apabotaet, cnemyet
npoeepuTb Lienu 06BA3ku cTpouHoro TAKC. O6bl4HO, B 3TOM Chyyae,
0Ka3blBaeTCA: 060PBAHO 3aLLUTHOE COMPOTUBAEHWE HOMMHANOM 1 OM;
npobuTbl BLINPAMUTENbHLIA AWOA MCTOYHMKA +12 B, a Takxe
cTabunutpoH Ha 12 B, cropen ero 6annacTHblit peauctop. Moatomy anA
NOBbLILIEHNA HAAEXHOCTM paboThl Tenesu3opa MOXHO 3aMEHUTb
cTabunutpoH 1 bannacTHeii peauctop Ha WMMC crabunusatopa
HanpsxeHuA Tuna 7812. TMpu atom UMC 3akpennAeTcA Ha Kpbilke
9KpaHa papmokaHana pnAa oxnaxpeHuA. Bxog MMC nopkntovaetca K
KOHLeHcaTopy BbINPAMUTENA, CPEAHUA BLIBOA - K KOPMYCY, BbLIXOA, - K
CcropesLUemy CTabunuTpoHy, KOTOPbII yaanAeTCA.
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lpoABneHne HemcnpaBHOCTY

MpnumHa, yctpaHeHue

McToununk nutanma Ha UMC MUMC SDH209B

Bbllwen n3 CTPOA BbIXOQHOW TPAH3WCTOP
CTPOYHOM pa3BepTku. Vinu 13 Tenesnsopa nowuen
AbIM, Mocne 4ero OH BbikmouuncA. Mpobut
BbIXOAHOW TPAH3UCTOP CTPOYHOWA pPa3BepTKM,
obopBaH  3aWMTHBIA  PE3NCTOP  CTPOYHOM
passepTkn M paspyleH  UIbTPYIOLLAA
KOHLEHCcaTop B MCTOUHMKE NuTaHmA +125 B ns-3a
MOBLILLEHNA HAMPAXEHUA HA BbIXOAE UCTOUHMKA
MUTaHWA.

Otka3 koHpeHcatopa 47 MKOXx16 B B WCTOYHWKE NUTaHWA W
KOnbLieBbIE TPELLMHLI BOKPYT BbIBOA0B VIMC SDH209B.

Tenesusop SONY KV-14DK1, RV-1453 u gp., 1992-1996 r. Bbinycka, a Takxe FUNAI mogenu 2000MK7, 2100MK7

Tenesn3op BKIOYAETCA uepe3 pas.
[ToTom nepectan BKNKOYaTLCA BOBCE.

pn ocMmoTpe BbIN0 BLIABNEHO MOYEPHEHWE MevaTHo! nnatbl B
mecte ycTaHoskn MMC. 113-3a nopo3peHnA B BO3HUKHOBEHWUM KONbLIEBbIX
TpewmH BbiBoabl UMC 6binu TwwatensHo nponaaHsl. Mocne atoro UMM
HECKONbKO pa3 3amyCTWNCA, OLHAKo 3aTtem nepectan paboTartb BOBCE.
3ameHa koHpeHcatopa 47 Mk®x20 B He nomorna. CrnepyeT 3amenuts UMC
STR-S6507, BbINaAB ee BMECTE C PagMaTopoM.

MM nawmt.  Het

n306paxeHuA.

HW  3BYyKa HHU

113-3a NpeBbILIEHNA BLIXOBHOrO HANPAXEHWA UCTOYHMKA npobunca
3aWKTHBIA cTabunuTpoH R2M n 3akopotun Boixog WM. Mpu atom cropen u
npenoxpaxuTens Ha 0,6 A, yepes KoTopbiit HanpAxerue +115 B noctynaet
Ha BbIXOQHOA Kackaj CTPOYHOM Pa3BEPTKW. ATO MOXET ObiTb BbI3BAHO
0TKa30M KoHpeHcatopa 47 mk®x16 B uau ontonapsl, unn UMC SE115N -
yeunuTena ownbkm.

FUNAI mopenv 2000MK7, 2100MK?7. B Tenesu3ope ucnonb3ytotca cnepytolime MC: MY TMP47C434N-R214 ¢ UMC
namaT TC89101P; papmokanan AN5265; suneonpoueccop CXA1213AS; nekonep SECAM CXA1214P; kappoBan pa3ssepTka

LA7830

Ha okpaHe TemHble W  CBeTnble MoBbILIEHHbIE NYNbCALMNA UCTOYHMKA NUTaHUA +112 B cTpouHoii
BEpTUKaNbHbIe  nonockl.  [lepuopnuyeckn|passepTkn  Tenesu3opa W3-3a  0TKasa KOHLeHcaTtopa  (unbTpa
nponagaeT v BHOBb BOCCTaHaBnnBaeTcA Lget. |47 mk®x160 B.

FUNAI mopenvn 2000A/2100A MK8, (MK7, MK8)

Tenesusop He BKAKOYaeTCA
LEXYPHbIA, HU B pabounii pexum.

HW B

Okasanocs, 4T "cropen" ceTeBon NpenoxpaHnTeNb, a TakKe BblLLEN
113 CTPOA BLIXOJHON TPAH3WCTOP MCTOUHWKA MUTAHWA, PE3UCTOP HOMUHANOM
0,68 OM - patunK TOKa, BKMKOYEHHBIA B SMUTTEPHYHD LEnb 3TOro
TPaH3MCTOPa, U CTABUAUTPOH BKNIOYEHHBIA MeXAy 6230l U 3MUTTEpOM
3T0r0 Xe TpaHaucTopa. CxeMy K TENeBU3opy YAAN0Ch HailTH, 4TO Chbirpano
OTpULATENBHYIO POfb. Ha Cxeme ykasaH Tun aToro TpaHaucTopa - 2SC3468.
OpHako B TeNneBM3ope peanbHO Obin YCTAHOBAEH TPaH3MCTOP Tvna
2SD1710. Haittu ero 66110 CROXHO, NMO3TOMY MPEAPUHUMANNUCH MOMbITKMA
3aMeHnTb ero TpaHaucTopamu Tunos KT872A, BU508, 25C3468 u fip. Bee
9TM TpaH3ucTopbl "cropann” nocne HecKONbKWX MUWHYT paboTbl.
BoccranoBuTb pabotocnocobHOCTb TeneBu3opa yaanoch TOMbKO mocne
YCTaHOBKW B Hero TpaHauctopa Tuna 2SD1710.

1z
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PeMOHT nmnoptHbix TB 6e3 cxem

[posBneHre HemcnpasHOCTH

MpnunHa, ycTpaHeHue

Tenesn3op He BKKYAETCA.

O6pa3oBanucb KOMbLEBbIE TPELMHbI B MECTax Maiku TpaH3ucTopa
2SB698 ncTouHuKka nuTanuA. pu 3TOM TPaH3MCTOP BLIXOANT W3 CTPOA. Ho paxe
€C/IN 0Ka3anocb, YTO OH LIeA, NyyLe 3aMEHUTb ero TPaH3MCTOPOM C ATNUHHBIMM
BbiBofamu Tuna 2SB698 unu 2SA966, ¢ Tem uTobbl u3bexaTb MOBTOPHOrO
MOABMEHNA KOMbLIEBbIX TPELLIMH.

Orka3 koHpeHcatopa 100 Mk®Dx6,3 B B MCTOUHMKE MUTAHWA. 3aMEHUTb ero
koHgeHcatopom 100 Mk®x10...16 B.

MpuumHa - otkas avopa tmna R2M unu koHpeHcatopa 220 Mk®x6,3 B B
nn.

MCTOUHMK nuTaHuA He 3anyckaeTcA.

Kak mpaBuno, 3T0 MPOMCXORMT M3-3a OTkasa KoHpeHcatopa C516 ¢
HoMuHanom 220,0 MkDx6,3 B.

Bbllwen M3 CTPOA  BbIXOLHOW
TPAH3UCTOP CTPOYHOW pPa3BEpPTKM Tuna
28D2333

MuTatoLLiee HanNpAXeHWe CTPOUHON pa3BepTku coctasnAeT 150 B BmecTo
115 B. YMeHbLUUTb €ro NoacTpoeUHbiM peanuctopom UMM He ynanock. Okasanocs,
uto oTkasan (obopsanca) pesuctop B OC UM HommHanom 22 KOM, KOTOpbIA UMen
conpoTusnenue 6onee 1,0 MOMm.

AIWA mHorve mogenu ¢ UM Ha UIMC STR 6706 (6707, 6708)

Tenesu30p He BKKYAETCA.

Bbiwna w3 ctpos UMC STR6706 (6707, 6708) WM. MpuumuHa B npoboe
koHpeHcatopa 1000 n®-1000 B. Cnepyet 3ameHWTb €ro OTEYECTBEHHBIM C
pabounm HanpaxeHneM He MeHee 1600 B. [inA ycToiumBoi paboThbl MCTOUHMKA
NUTaHWA NOCNE PEMOHTA CnepyeT TOYHO MopobpaTh HOMUHAMLI PE3NCTOPOB
100 Om 1 0,37 Om B penuTtene HanpAxerua WM.

DAEWOO DMQ2056 v fp. B tenes

13ope ucnonb3ytotea cneayrowwme UMC: MY M34300-2305; UCTOUHWK nuTaHuA -

STR50103, L7805CV; pagmokanan TA8701AN; Bupeonpoueccop TA8659AN; kapposan passeptka AN5515

Pactp cxar no BepTukanu u no
TrOPU30HTaNN.

Mocne BKNMIOYEHMA TeneBM3opa HanpAXeHWe MnUTaHWA CTPOYHON
pa3BepTku CHxanocb co 105 B po 80 B 3a Heckonbko cekyHn. 3ameHa MC
NCTOYHWKA MUTaHWA HU4Yero He pana. [edpekTHbIM OKas3ancA KoHpeHcatop
HomuHanom 1,0 Mk®x63 B, ycTaHoBneHHbIA B Lieny obpatHoii ceaav TAKC ¢ WM.

Cucrtema ynpasneH

nAa (CY)

MpoABneHWA ee HeucnpaBHOCTM BeCbMa pPa3HoobpasHbl: OT HEBO3MOXXHOCTU
BK/IOUNTb TENEBM30P W3 OEXYPHOr0O pexxuma B paboumnint o oTkasa Tenesmsopa paboratb
¢ Bupeosxopa. Hanbonee HenpuATHbIE HeucnpasHocTy CY cnegytoLpe:

Tenesusop He BkArOYaeTcA B paboymi pexum. [puunHon MoxeT ObiTb

HencnpasHOCTb MY, UCKaXeHM
Apyrux ysnax Tenesnsopa, Han

e nporpammbl B MM3Y vnn paHee npon3oLleaLmnii 0Tkas B
pumep B CTPOYHOW pasBepTke.

Tenesusop He HactTpamsaeTcA Ha TtenekaHansl. [pn 3tom pabota ¢ AV-Bxopa
MOXeT ObiTb HOopMmanbHOW. [MpuunHa o6bluHO B HeucnpasHocTu: MM3Y, Y, knwoua,
BblpabaTbiBalOLWLEro ynpasnALWee HanpAXeHne Ha TIOHep Teneeusopa, nmbo cuctemsl

AMNYr.
TeneBsusop He paborae

T B OBHOM WNJIN HECKOJIbKUX nopganana3oHax. anI‘MHOVI

MOXET BbITb 0TKA3: THOHEPA, KNHOYEN, NEPEKITOYAIOLLMX NOAAManas3oHbl THoHepa, unu Y.
OtcyTcTBue 3ByKa, WIN HEKOPPEKTHAA PEryimposka rpoMkocT. [pUUnHON

MOXeT bbITb 0TKa3 Y, cboii B

Mr3Y wnu B y3ne cornacoBaHvA BXOAA PErynmpoBKX 3ByKa
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PeMOHT nMnoptHbix TB 6e3 cxem

Bupeonpoueccopa u Y.

BaxxHO 0TMeTUTb, 4TO anA nutaHuA CY, Kak NpaBuio, MCNONb3YeTcA OTAENbHbIN
cTabunusatop HanpaAXXeHWA. KpoMe Toro, B AeXKypHOM peXnMe nuTatoLLee HanprxeHue
MOXXET nopaeartbCA TONMbKO Ha oaHy YacTb [1Y, a Ha Apyrylo YacTb MOXET nopasarbcA
TONMbKO Mpw nepexoge B pabounii pexkum. oaToMy, npexpe BCEro, cnemyetr Hawtu
cTabunusatopbl nutanuA CY n y6eautscA B UX MCNPABHOCTU.

YctpaHeHue HeKoTopbIX HeucnpasHocTen CY 6e3 cxem

I'Ipoaneﬂme HEUCnpaBHOCTU

MpuumHa, ycTpaHeHmne

SAMSUNG, mHorve mogenu

He BBINOMHAKOTCA KOMaHpl
ynpasneusa Hu ¢ MY, H1 ¢ nepenHei naHenn
Tenesm3opa.

Ortka3 npoueccopa ynpasnenua. MY tuna PCA84C640P/030 MOXHO
3ameHnTb 6e3 kakux-nbo popabotok Gonee pewesbiM INA84CE40P/030,
OKP1568BI1-030 unu kopelickum SPM-133T.

SAMSUNG mopenb CK-5051R u ap.

Mocne 3..5 muH pabotbl “yxomut”
HacTponka Ha ntoboM KaHane MeTpoBOro
[ManasoHa.

JeuumeTpoBblid guanasoH paboTtaeT HOPMAnbHO, TOMbKO ECu
nporpamMma HaxopuTCA B Hadyane f[uanasoHa, T.e. KOTAA HanprxeHue
HacTpoitku TioHepa coctasnsaeT 3..5 B. Mpu nepeknoveHnn ¢ kaHana Ha
KaHan HacTpofika BOCCTaHaBNMBAETCA, HO HeHaponro (3..5 MuH) u 3atem
onATb “ynnbiBaet”. MpuumnHa: HemcnpasHocTb MY Tvna PSM133T.

AKAI mopenu CT1407, 2007, 2107

Tenesusop CaMonpon3BobHO
BbIKto4aeTcA vepes 15...60 Mur pabotsl. He
perynupyetcAa  rpomkocTb.  Cbusaetca
HaCTpOKa Ha TenekaHanbl.

Ecnn nowcku HeucnpasHocTv B WM Hudyero He Aanu, TO cnepyet
3ameHuTb Y Tenesn3opom.

B Tenesu3ope MoxeT bbiTb ycTaHOBAEHA ofHa U3 cnepytowux UMC
MNy: C68224Y, C68230, C68241. VX MOXHO MEHATb OfHA Ha ApPYryto, BHOCA
HekoTopble [opaboTku B Cxemy Tenesu3opa. [lepeyeHb 3Tux AOPabOTOK
00bI4HO YKa3aH B CEPBMCHON AOKYMEHTALLM, UMEIOLLEICA Y AMNepoB.

Mocne 3amexbl IMC TTY Tenesn3op MOXeT HayaTb paboTaTb C 04eHb
60NbLLIOA FPOMKOCTBHO. [INA €6 YMEHbLUEHNA CRIeAyeT KHOMKY YMeHbLIEHA
rPOMKOCTW [iepXaTb HaXaTod [O Tex Mop, Moka rPOMKOCTb HE CTaHeT
HOpManbHOW. WHOMKATOp rpOMKOCTM MpU 3TOM MOXET HECKONbKO pa3
npo6exatb Mo KonbLy.

Yepes nonyaca paboTsl - C NPOrpeBoM
MPOUCXOMT OTKIKOYEHWE Tenesu3opa B
LEXYPHLIA PEXUAM WM MponapaeT npuem,
npensapuTensHo MOXET  nponacTb
yripasneHue.

Heucnpasen [1Y Ttenesusopa. 3ameHUTb €ro MOXHO JH0BbIM 13
npoueccopos: C68224, C68230, C68241. Ecnm 6bin ycTaHOBAEH NPOLLECCOP
(68224, 1o npu 3amere ero npoueccopom C68230 unu C68241 nponsoinpet
yBeENn4yeHne BpeMeHu HaCTp0I7IKI/I Ha TenectaHuumn.

FUNAI, mHorve mogenu

Tenesusop pabotaer 5...40 MuH, 3aTem
nponapatT curdansl OSD, Tenesusop
nepecTaeT BbINOMHATL KoMaupabl ¢ TMAY n
uepe3 HeKOTOPOE BPEMA BbIKNHOYAETCA.

Otkas MY tuna TMP47C-R214. Jlyywe ero 3amenuTb Gonee
HapmexHbIM npoueccopom TMP47C-R514.

c

!
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[MpofBneHne HemcnpasHOCTH

MpnunHa, yctpaHeHue

FUNAI mogenun 2000MK7, 2100MK7

Yepes HekoTopoe BpemA mnocne
BK/IOYEHNA TENeBu3opa W ero nporpesa
nepecTaloT NepeknioyaTbCA KaHambl, He

Beiwen u3 ctpoa MY TMP47C434N-R214. Mepen 3ameHoii npoueccopa
XENaTesnbHO Ha ero MecTo BnaATb NaHenbky, a YXe B Hee BCTaBUTb NPOLLECCOp.

paboTatoT  perynupoBku  "rpomKoCTb",
"HacbILLLEHHOCTL" 1 Ap.
Tenesu3op Camomnpom3BoNbHO Orkas 1Y Tenesu3opa. 3ameHa npoLieccopa ynpasneHuA. BMecto 3amebl

BblKtouaeTcA yepes 20..40 muH pabothl,
TPOMKOCTb HE PerynupyetcA, Ha akpaHe
BMECTO WHOMKAUMM HOMepa  KaHana
HEMOHATHbIE CUMBONbI.

npoLeccopa MOXHO Npukpenutb K Hemy [1-06pasHbiii pagmatop 60x35x10 M.
Ero kpaa otrubarot Ha 10 mMm. Papuatop npukneusawt k UMC MY
TENNonpoBOAALLMM KneeM. A onA 6onblueit HageXHOCTU KPEenneHuA paguaTop
npUNanBakoT MeOHbIMU OFHOXMIbHBIMU MPOBOAHMKAMU K OBLLMM [OPOXKaM
MOHOMMAThI.

FUNAI momenb 2000A MK8 (2100A M

Ke)

Yepes 10..15 MuH  paboTbl
TENeBN30p MepectaeT  BOCMPUHUMATb
komaHabl TAY n KHoMmoK Ha nepeaHed
nasenu.

Meperpes MY tuna TMP47C634AN-R584. MoXHO nonbITaTbCA YAyYLLNTD
€ro OXNaXaeHue, Kak yKasaHo BiLLe.

FUNAI mogenb 2000A MK10 (2100A

K10)

Tenesu3op He BK/OYAeTCA U3
LLEXYPHOTO PexmMa.

Hanprxenue nutanua MY Tuna L7PAL coctasnAeT okono 3,5 B npu Hopme
5 B. bonee Toro, mpn nopaye KOMaHgbl nepexoma B pabounit pexum 310
HanpAXeHne napaet fo yposHA 2,8...3 B. MpuunHa: otkaa MY tuna L7PAL.

SONY mopens KV-14/21M1K, KV-14/21T1R, a Takxe KV-14/21M1K (waccu BE-4A)

Ha akpaHe cnaboe wn3obpaxeHue,
CXKaToe Mo BEPTUKAMW W rOPU30HTaNN, U
HeT 1306paXxKeHuA, a 3ByK HOPManbHbIN.

WM wucnpaseH.  HanpaxeHua
BTOPUYHbIX NCTOYHWNKOB nuTaHuA,
cHumaemble ¢ TOKC, okasanuch B HOpMe.

YacTota CTPOUHBIX MMMYNLCOB 3amycka yBenWveHa BABOE W3-33 0TKa3a
NMC NN3Y. Cnepyet 3amennte UMC 24C02 (Mopenb KV-14/21M1K), 24C04
(mopenb KV-14/21T1R) wnu ST24C02 (waccu BE-4A). B nocnepHem cnyvae
nepep, yctaHoBKoiA B Tenesu3op VIMC cnepyeT 3anporpamMmupoBatb.

SONY mopenb KV-25R1R

lpn nepeknoYeHn nporpamm  Ha
3KpaHe BCE BpemMA oOfHa W Ta Xe
TenecTaHLmA.

C6on paHHbIX, 3aHeceHHblx B MM3Y 24W04. Ee MOXHO 3aMeHWTb uam
nepenporpammupoBatb. [ocne 3ameHsl MMC notpebyetca cepeucHaA
HaCTpOilka Tenesn3opa.

SONY mopens KV-M2530. 1Y SDA20560, UMC namaTtn SDA2546.

Tenesusop npuHUMaeT "
3anoMuHaeT nobble NPOrpaMMbl TOALKO Ha
nepBoM KaHarne.

Mpu nepeknoveHMn kaHanos TB Ha CekyHOy 3agepXuBaeTcA Ha
BbIOpaHHOM KaHane, a noToM BO3BPALLAETCA 06PaTHO HA NepBbIi kaHan. TroHep
B 9TOM TENEBM30PE C CMHTE3ATOPOM YaCTOThI, BCE yNpaBneHne OCyLLECTBAACTCA
no LwuHe 12C. HemcnpaeHoi okasanack MMC MM3Y tuna SDA2546.

SONY mopgenb KV-M2540 n gp.

Mpu  BKAKOYEHUM  Tenesnsopa
CrbILLIEH LLENYOK, M TENEBM3OP NEPEXOANT B
BEXYPHbIA PEXMM.

Ha Bbixope Bupeonpoueccopa TDAB366 HET CTPOYHBIX MMMYNbCOB
3anycka. OTka3 BbIXOLHOTO TPAH3UCTOPa CTPOUHOI Pa3BEPTKM, KOTOpbIA Bbi3Bas
nckaxenne panubix B MM3Y. OnA ycTpaHenua fedekta cnepyet nepenucatb
copepxumoe UMC MN3Y.
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lpoABneHne HemcnpaBHOCTH | lMpnunHa, ycTpaHeHue

SHARP mopenu 25FN1, 29FN1

He octaHaBnuBaeTCcA npu aBTOMOMCKE HeucnpaseH ctabunusatop Hanpsxenua UMC IC603 Tuna TA7809S
kaHanos. B Bepxy 9kpaHa MepuaHue LBeTa. (+9B,1A).

Philips mogenb 20/21GH-8550

Tenesun3op pabotaet 1...40 MuH, a 3atem Ortka3 TpaHaucTopa, KOMMYTUPYHOLLErO NUTaHWe BUAEONPOLIECCOpa
BbIKITIOYAETCA. Mocne BblkNtoueHuA|Tuna TDA8362 (BbiB.10). OTO NpOMCXORMT M3-3a €ro neperpesa.

HabntopaeTcA NOCTOAHHOE MUraHne MHaMKaTopa| TPaH3NUCToOp MOXHO 3aMeHUTb TpaHaucTopamu KT972A unn KT829A. nA
LEXYPHOTO pexuMa Ha nepemHeil naHenu|noBbILUEHUA HAREXHOCTW K STWM TPaH3UCTOpPaM MOXHO MPUKPENUTb
Tenesusopa. TEMNOOTBOLALLYHO MAACTUHY MIOLARLI0 2...3 CM2,

CtpouHan pa3sepTka

Ha ee ponto npuxoguTtcA 3HaUnTENBHOE KONMYECTBO HEUCNPABHOCTEN TENEBU30POB.
OcobeHHoCTb cTpoyHoi passepTkn (MC) COBPEMEHHbIX TENEBU3OPOB: OHA UCMOMb3YeTCA
KaK MCTOYHWMK BTOPWYHBIX HANPAXEHWA AJA MUTaHWA BMAEONPOLECccopa, KagpoBOM
passepTku, YM34 1 1.n. B coBpemeHHbIx Tenesusopax UM, kak npasuno, BoipabaTtsiBaet
TONbKO 2 MUTAOLLUX HanpAXeHuA: anA pabotel CY Teneemsopa B OEXYPHOM PEXUME U
anAa nutaHmAa MC B pabouyem pexume. OcTanbHble HanpAXeHuA BblipabaTbiBatoT
BTOPUYHbIE BLINPAMUTENMN U CTabMNN3aTopbl, NOAK/FOYEHHbIE K TPAHCEOPMATOpy ANOLHO-
KackagHomy ctpouHomy (TOKC).

B MoOHOMnaTtHbIX Tenesu3opax, Kak NpaBuno, CTPOYHbIE WMMMYMbCbl 3anycka C
BUA.EONPOLLECCOPa MOCTYNAKOT Ha MPOMEXYTOUHbIA Kackag CTPOYHON pasBepTKM, KOTOPbIN
MOXXET NUTATbCA KaK OT OCHOBHOMO HANpPAXEHMA CTPOYHOW PasBepTKu, Tak U OT Apyroro
nctouHmka. C BTOPWYHO OBMOTKM MEXKACKa@HOro TpaHcdopmartopa YCWSeHHble
MPOMEXYTOYHbIM KackagoMm MMMNyNbChbl MOAAOTCA HA 6a3y BbIXOQHOrO TpaH3ucTopa
CTPOYHON pa3BepTKW. Takoe NOCTPOEHWE CTPOYHOW pa3BepTkn Hawbonee HapexHo.
CtpouHaa pasBepTka Tenesm3opa, He WMEILaA MeXKackagHoro TpaHccopmaropa,
ropasfo KanpusHen 1 MeHee HagexHa. [oatoMy ecnv Bam He yoaeTcA OTPEMOHTUPOBATH
CTPOYHYHO pas3BepTKy, B KOTOPOW BbIXOLHOW TPaH3UCTOP rasbBaHUYECKW CBA3aH C 2..4
LPYrMMM TPaH3UCTOPaMM, MOXHO 3aMeHUTb 9TW 2...4 TpaH3UCTopa CTaHOapTHbIM
MPOMEXYTOUHbIM yeunutenem ot 3...5 YCLUT.

OcHoBHble 0Tka3bl MC MOXXHO CBECTU K TaKUM rpynnam:

OrKa3 BbICOKOBOJIbTHOrO TPaH3UCTOPA, KakK Npasuno, Bbi3blIBAETCA 3aBbILLEHHbLIM
HanpAxeHnem nutaHmAa MC, noctynatowmum ¢ WM, ero neperpesoM BCReACTBue
HenpaBWNbHOM 9KCnayaTauuu Tenesn3opa WM HApYWEHUAMM B (POPMUPOBAHUM
MMMYNbCOB CTPOYHON Pa3BEPTKM B BUAEOMNPOLLECCOPE.

Orkas TAKC. OueHb pacnpoCTpPaHEH, MOCKOMbKY 3TOT 3MIEMEHT Tenesusopa
pabotaeT ¢ HambONbLUMMK HAMPAXEHUAMU U €ro HaOEeXHOCTb HEe OYEHb BesMKa.
Paccmotpum ero nogpobHee.

HeucnpasHocTtu n ocobenHoctu TAKC
TOKC naBnAetcA camoin poporocTtoAwen nocne AT petanbto Tenesmsopa. MNpu
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3TOM MHOTME €ro HEeucnpaBHOCTM MOrYT MNPOABAATLCA TOAbKO B OCOObIX YCNOBWAX:
HanpUMEp, B XXapKyt WK OOXAJSUBYIO MOrogy WM TOMbKO NOcne AnuTeNnbHON paboThbl.
OcobeHHocTb pabotbl TOKC cBA3aHa C TeM, YTO OH (DYHKLMOHWUPYET B TECHOW CBA3U CO
CTPOYHbIMU  OTKMOHAWMUMKU  KaTywkamu (OC), uTOo 3aTpyoHAET QMarHOCTUKY
HEeWcnpaBHOCTY - 3a4acTyto HeAcHo, BuHoeat TOAKC unmn OC.

KauecTBo n306paxeHWA Ha 3KpaHe, B 4acTHOCTM €ro reoMeTpuA, APKOCTb U
YETKOCTb (POKYCUPOBKM, B 3HAUNTENBHOM cTeneHmn 3asucut ot TOKC.

KoHcTpykteHo TOKC 06bIYHO BBIMOAHAKOT B BUAE PARA LUIMHOPUYECKMX 0OMOTOK,
3anMTbIX AMOKCUOHON CMOMOA. OTM 0OMOTKM MOMeLLeHbl Ha [1-06pasHblii CepaeYHMK,
KOTOpbI CKpennieH Ckobon. BuinpAMUTESbHBIE ANOAbLI MOMELLAT PALOM C 0OMOTKaMM U1
TaKKe 3anMBaroT AMOKCWAHON cmonoit. Pesuctopsl TOKC HambineHbl HA NnacTuHy W3
Kepamukun. PesucTtopbl "Screen" (perynupoBka yckopAtowero HanpsxeHua) "Focus"
(perynupoBka (HOKYCUPYIOLLEr0 HampAXEHWA) BBINOMHAKOT B BMAE MOAyKosbua, Mo
KOTOPOMY ABVXETCA NOABUXHbIA KOHTAKT.

Mpoeepka ncnpasHoctu TAKC

Mpu HeucnpaBHOCTAX B paboTe CTPOUHOW pasBepTkn Tenesu3opa OblBaeT TPyoHO
ornpenenuTb OedekTHbIA NEMEHT M3-3a TOro, YTo NPU PALE HEUCTNPABHOCTEN BbIXOOHOW
TPaH3MCTOP CTPOYHON Pa3BEPTKM "cropaeT" Yepes HECKONbKO CEKYHL, NOCEe BKITHOUYEHMA.
A 3a 9TO BpeMA TPYOHO CHATb OCLMANIOrPaMMy WK U3MEPUTb HanpsxeHue. Moatomy
nyywe wucnonb3oBaTtb cnocobel TectupoaHuA TOKC, 6e3onacHble OnA CTPOYHOroO
BbIXOLLHOMO TpaH3ucTopa:

1. cnonb3yeTcA MNOHWXEHHOe B 2..5 pa3 HanpAXeHWe nuTaHuA CTPOYHOM
pasBepTku 1 3ameHa "noposputensHoro” TOKC nepsuvHon 06MOTKON Apyroro, 3aBefomMo
ucnpasHoro TOKC unu TBC. Mpu atom "3ameHa" nomkm4aeTcA TONMbKO BMECTO
nepBuyHoii 06MoTKM "noposputenbHoro” TOKC. [nA 3amMeHbl MOXHO Takxe
1CNosib30BaTh CAMOAESbHbINA APOCCEeSlb C UHAYKTUBHOCTBLIO 0,7...12 MKI'H, HAMOTaHHbIA Ha
cepaeYHuKke ot HemcnpasHoro TBC.

2. Mopava NWTatOLWEro HanpAXXEHUA Ha BbIXOAHOM Kackap CTPOYHON PasBepTKU
yepes ocseTUTesbHYO namny 220 B 40...60 Br.

Bo BTopom cnyyae npu 3amblkaHuAx B TOKC wnu ero uenAx nurawoliee
HaNPAXXEHWE NOAENUTCA HEPABHOMEPHO MEXAY 3NEKTPONAMMONA W BbIXOAHBIM KacKapoMm
CTPOYHOW pasBepTku. lpu 3TOM 3HAUMUTESIBHO YMEHbLUAETCA BEPOATHOCTb OTKasa
BbIXOLHOMO CTPOYHOrO TpaH3ucTtopa. o xapaktepy paboTbl kackapa MOXXHO ONPERenUTb
HeucnpasHbIA ANeMeHT, nocneposartenbHo oTkntoyaa ot TAKC notpebutenu: kKuHeckon,
BUO,EOYCUNNTENN, BTOPUYHbIE BBINPAMUTENM W T.N.

MocnepoBaTeNbHOCTb MOMCKA HEMCNPABHOCTM B CTPOYHOW pa3BepTke CreayoLan:

1. Tectepom nposepaem Lenu TAKC, ero Harpy3ki 1 KUHECKON HA OTCYTCTBUE 3aMblKaHWA 11 HA COOTBETCTBUE
Harpysku HOMWHANbHOA.

2. OTKNOUMB NUTalOLLEe HanpAXeHWe OT BbIXOLHOTO Kackapja CTPOYHOA pa3BepTku, ocuunnorpadgom
npoesepAemM cpopmy CTPOYHbIX MMNYNbCOB 3anyCka Ha BbIXOAE BMAeonpoLeccopa M Ha BbIXOAE NPEABapUTESIbHOro
Kackapa CTPOYHOI pa3BepTky.

3. OTCOGD.MHHeM Lienb NUTaHNA Hakana KuHeckona.

4. BkntoyaeMm B pa3pbi MUTAKOLLETO MPOBOAA CTPOuHON passepTky (+110...150 B) anextponamny 40 Br, 220 B.
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5. B pabouem pexwe nposepAeM hopmy MMMyNbCa Ha KOMMEKTOPE CTPOUHOrO BbIXOJHOrO TpaHaucTopa. Ecnu
UMMNYNbC HOPManbHON KONoKonoobpasHoit dhopmbl 663 y4acTkoB IMHEMHOTO HapacTaHuA HanpAxeruA, To TOKC
ucrpaeeH, W nedekT CremyeT MckaTb B APYrux SnemeHTax cxembl. Ecnu doopma umnynbca uckaxeHa Wi
HabMIOMATCA HECKONBKO MMNYNBCOB, TO CRleayeT CAenaTb CRenytLLee:

- OTKMOUNTb nepaiuyHyo 06MoTky TOKC 0T BBIXOBHOMO CTPOYHOIO TPAH3UCTOPA;

- BKKoYanTb BMecTo TOKC TBC nnm KOHTPOAbHBIA LPOCCENb, ONUCaHbIN BhILLE;

- BHOBb NPOBEPUTb OCLIMANIOrPaMMy Ha KOMNEKTOPE BLIXOJHOIO TPaH3UCTOPa.

Ecnum ocuunnorpamma 3ameTHO ynyywunacb, TO HeucnpaseH TOAKC wnm
OKpyXXaroLye ero anemeHTbl. OTKNOYaeM OT CXEMbl BCE BbIBOAbI "MOQO3PUTENBHOMO"
TOKC n nopkntovaem ero nepeuyHyto 06MOTKY BMECTO KOHTPOSIbHOrO gpoccena. Ecnu
Tenepb oopMa MMNYSbLCOB Ha KOSNEKTOPE BLIXOQHOMO TPaH3MCTopa OTNNYAETCA OT TOW,
yTO BbIfIa C KOHTPONbHBIM ApocceneM, To BuHosaT TOKC. Ecnu chopma umnynbcoBs ctana

HOpPMasbHOMN, TO HEMCMPAaBHOCTb B LLENAX, K KOTOpbIM nopkntoueH TOKC.

YctpaHeHue HeucnpasHocten TOKC

I'IpoaneHme HencnpasHOCTH

MMpnumnna

I'IponauaHme KOHTakTa B

perynatopax "Screen" u "Focus".

OTM HeucnpaBHOCTM MPOABNAKOTCA B CAy4ailHOM W3MEHEHWM APKOCTW W/unn
hokycupoBKM 1306paKEHNA. [NA PEMOHTA CreyeT YCTAHOBUTb [BIKOK B HY)XHOE
MONOXeHNe, HaxaTb ero U 3aduKCMpoBaTb, PacinaBuB NAACTMACcCy Ha ABUXKE W
kopnyce TOKC.

MponagaHne KOHTakTa B
MECTe MOAKIKYEHNA PETYNATOPOB

Mpu aTOoM ckaukoobpasHO M3MEHAETCA APKOCTb M30BpaxXeHMA, KOTOpoe
oaHoBpemeHHo "pacnnbiBaetcA”. B pape TOKC KOHTaKTHbIM 3MEMEHTOM Mexay
perynATopamu 1 06MOTKOR CAYXMT NPOBOAALLAA pe3nHa. PesnHa u3-3a Harpesa co
BPEMEHEM BbICHIXAET 1 KOHTAKT TepAETCA. MOXHO aKkypaTHO pacnuauTb KOpnyc
TOKC un 3ameHuTb pes3uHy. 3atem Kopmyc cnepyer 3anuTb CUAWUKOHOBBIM
repMETNKOM, KOTOPBIA fyuLLe HAHOCUTb B HECKOMBKO CIIOEB.

"Screen" u "Focus" kK obmoTke
TOKC.

Mpobou 13onALMN
BbICOKOBONIbTHOTO ~ BbIBORA WK

BHELLHEN M30NALMN.

Otomy nedpekty cnocobeTyeT noAeneHne TpelwmH B kopnyce TOKC wnm B
BbICOKOBOMIbTHOM MPOBOAE. 3a4acTyld 3T0 COMPOBOXOAETCA 3anaxoM 030Ha,
LuMNeH1eM, KOPOHHLIM paspARoM. CneayeT yaanuTb 06yrMBLLYKOCA YacTb U30NALMM
W 3anuTb fecHeKTHOE MECTO HECKOMBKMMM CIIOAMMW CUANKOHOBOTO repMeTHKa.

TpelnHbl B KEpamMm4eckom
OCHOBAHMI BCTPOEHHbIX PE3UCTOPOB.

[POABNAIOTCA B BMAE TPECKa, PaspAmoB, Cy4ailHOM W3MEHEHUN APKOCTM W
hokycupoBKM. JlyuLLmid BEIXOR B 3TOM Cry4ae - 3ameHa Bcero TOKC.

TAKC t1na FSV-20A001: SAM

SUNG u fip.

Mpu BKMIOYEHUN Tenesusopa
MOHVKEHHAA APKOCTb M306paXeHuA,
nocne nporpesa B  TeYeHue
10...30 MUH NpuxoauT B HOPMY 6O
HauMHAET M3MEHATLCA CRy4anHbiM
06pasom.

HeucnpaseH noteHumometp "SCREEN", sctpoentbin B TOKC. TOKC MoxHO
He MeHATb, & UCMonb30BaTh APYroi Cnocob: B TENEeBU3Op yCTaHaBNMBAETCA maata
pa3mepamu okono 30x35 MM, KOTopaA KpenuTCA K pagmaTopy BbIXO[HOTO CTPOUYHOTO
TpaHaucTopa. K Bxomy nnatbl NOAKOUAKTCA KOMMEKTOP CTPOYHOIO TPAH3NCTOpPa, a K
Bbixopy - “U screen”, kotopblit otpe3aetcA o TAKC 1 nomnansaeTcA K BbIBOAY
aBwxKa notexHumometpa CM3-29 BM - 4,7 MOwm-0,5 BT nnatbl. Kpome T0ro, Ha nnare
YCTaHaBAMBAKOT BbINPAMUTEND U3 2 AnoA0B Tuna KO226[ unu KO258[, BKNKOUEHHbIX
nocnepoeatenbHo; KoHgeHcatop 1000 n®x2 kB; penutenb U3 BKAOUYEHHbIX
nocnepnoBatensHo peauctopos MIT-2-1 MOwm, ynomaryToro noteHuuometpa n MIT-
2-1 MOm. Ha koHpeHcaTope dopmupyetca Hanpaxenue okono 1000 B.
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Ucnonb3osanne TBC-110-ML-15 pnAa pemoHTa UMNOPTHLIX TENEBU3OPOB

3amera TBC tuna 6808.5-00.00 UHA-104 B Tenesusope RFT

B pApe Teneen3opoB repmMaHckoro npoussogcTaa 80-x rofos 20-ro Beka B CTPOYHOM
pa3sepTke ucnonbayetcA He TAKC, a TBC + ymHOXWUTENb HanpaxxeHuA. Mpu Bbixoge 13
CTpoA Takoro TBC Halmt emy Ha 3amMeHy HOBbIi (OUPMEHHBIA - HEBO3MOXXHO. OpHAKO
MOXXHO Npou3BecTn pemoHT TBC, ncnonb3yA gna atoro otevectseHHbln TBC-110-MLU-15
ot Tenesusopos 3..5 YCUT. Karywku TBC-110-MLU-15 cHumarotcA ¢ ceppevHuka u
YCTaHaB/IMBAKOTCA Ha CepaeyHuK TpaHcdopmartopa dupmbl RFT BMECTO CropesLumX.
MonkntoueHve BbIBOROB TpaHcdopmaropa nokasaHo B 1abn.1

Tabnuue 1
O6MoTKM TBC-110-MU-15 6808.5-00.00 UHA-104
1 3-4 1-11
2 7-8 3-4
3 12-11-10 8-7-2
4 13-14 14-15

3amena TBC tuna 1206.10-57-00.00 B Teniesnsopax, nponsseneHHsix 8 4P

YacTo HencnpasHOCTbIO TesIeBM30pPOB C pasMepoM 3kpaHa 51 n 67 cm
npoussoactea cpupm RFT, Grundig u gp. ABnAetca otka3 TBC tmna 1206.10-57-00.00.
Bospact Takmx Tenesm3opoB coctaenAetr 15..20 neT, no3TOMYy (PUPMEHHbIE
TpaHcopmaTopbl ANA HUX MOXXHO NprobpecTu ToNbKO No LeHe okono 15...18 gon. CLUA.
O HeucnpasHocTu 31oro TBC cBMAETENLCTBYIOT TPELLMHBLI HA €0 KOPMyCe WA 3aHUKEH-
HOe HanpAXXeHne nuTaHue BbIXoa- Tabnuue 2
HOro Kackapa CTPOYHOW pasBepT-

3 Homepa BbIBOROB Homepa BbIBOROB

Kin. 3T0T TPAHCHOPMATOP MOXHO TBC-110-1ILL-15 1206.10-57-00.00
3ameHuTb TBC-110-MU-15. Mpu 5 3

3TOM WCNOJb3YETCA TOMbKO YacTb T 7

obmoToK TBC-110-ML-15. D 3

MoakntoyeHmne BblBOO,0B 7 3
TPaHC(OpMaTopa  ykasaHo B 15 Beixog Ha ymHOXMTEND
Tabn.2.

TBC-110-MNU-15 ygobHO kpenuTb Ha papuatope BbIXOLHOMO TPaH3UCTopa CTPOYHON
pa3sepTku. [pn 3TOM HaO CHATb C HErO CTArMBAOLLYHO CKOBY 1 MPUKPENUTL ee HaobopoT,
yT06bl BbIBOALI TBC 6bIAM C NPOTUBONONOXHOW OT pagnatopa CTOpoHbl. Beisogsl TBC
NOOKIIKOYALOT K NJiaTe MHOMOXMIbHbIM MOHTaXKHbIM NPOBOLAOM C ceveHnem 0,15...0,25 ks.
MM.

3amena TBC B Tenesn3opax UNITRA ¢ anaroHansro skpana 21 roim

B Tenesmsope mopenn TC S-1-80 M HEKOTOPbLIX APYrMX MCMOMb3yeTCA CTPOYHAA
passepTka Ha TupucTopax. B CBA3M C 3TWM B TENEBU3OPE MPUMEHEH CNeLndUYEcKni
TBC, KOTOpbIA NpU €ro BbIXOAe U3 CTPOA HalTU B NPOpaXke HeBO3MOXXHO. OpHako ero
TaKke MOXHO 3ameHutb TBC-110-ML-15. MopgkntoyeHne BbIBOLOB TpaHcdopmaropa
ykasaHo B 1abn.3.
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KappoBana pa3sepTtka

B cxemax kagposon passepTku (KP)
BO3HMKAKT TakWe HEUCMPABHOCTM, Kak

OTCYTCTBME pasBepTKM N0 BepTUKanu W

NCKaXKeHue pacTpa.

Mpexne BCEro crnemyet MpPOBEPUTD,

nocTynaeTt Jin Ha KP nuTatoLlee HanpAXxeHwue,

06biyHo ¢ TOKC. Mpu HapyweHun pasmepa

WU JNIMHEHOCTWM pacTpa Hapo MonbiTaTtbCA

YCTPaHUTb 3TU )J,e(.beKTbI nepemMeHHbIMIn

pes3ncTopamu, PacnofioKeHHbIMIU PAAOM C

MMC KP, wnn u3MeHuTb paHHble B

CEPBUCHOM MeHIo TenieBusopa. Ecnm a10 He

nomorno nnn BoobLLE HU4ero He
M3MEHWUNOCb, TO CreayeT NpPoBepUTb:

- (hopmy uMnynbCOB nocTynatowwmx Ha KP ¢ Buaeonpoveccopa;

- Hannume KonbLeBbIX TpeLLmH BoKpyr BbiBopos NMC KP;
- UCMPaBHOCTb AMEKTPONUTUYECKUX KOHAEHCATOPOB "06BA3KN'
- UICMPaBHOCTb KaApOBbIX OTKNOHALLMX KaTyluek OC.

Tabnuue 3

Homepa BbiBOLOB Homepa BbiBOLOB
TBC-110-MU-15 TpaHcdopmatopa UNITRA

3 5

4 4

5 3,6

7 1

8 2

9

10

1 10

12 98

14 7

15 11
" IMC KP;

Mpumepbl peMOHTa KagpoBOM pa3BepTKn 6e3 cxeMbl Tenesmsopa

PemoHT KappoBoii pa3sepTkn Ha MMC TA8445K

B TesieBn30pe OTCYTCTBYET KappOBaA PasBepTka
1C301 TAB445K

B Tenesu3ope ero

Bupeonpoueccop TMna M5230SP cam
BblpabatbiBaeT nunoobpasHoe
HanpAXeHue, ORHAKO B TENEeBM30pE

1303 8] S o]

1|12 ucnonb3yetcA  BbixogHaa  MMC

+24B

+88

ZLLJ

T cas

1000

ca7 &
10MK
258

kappoBo pa3sepTku Tuna TA8445K
,koTopas WMeeT  BCTPOEHHbIi
reHeparop "nunbl".

R302
1k

T C407
100mK
358

D301
TVR10G
R309

Cxema KappoBOi pa3BepTku
npueeaeHa Ha puce.5. Moatomy mexay

HIS301
VPG101

BMAEONPOLLECCOPOM W BbixopHon MC
KafpoBOW  pasBepTKM  BK/IHOYeH

Va2 thopmupoBaTeNb  MMMYMbCOB  TUNa

Kagp > |
nvna [
€301
0,001mK

+8B

Dz302
MTZ398

VPG101T, «kotopblii  npeobpasyer
nunoobpasHoe HanpAXeHue ¢ BbIBOAA
18 Bmpeonpoueccopa B WUMMYyNbChI
3anycka
Kappossle ana VIMC
atknorsiowve TA8445K

KaTyLIKi

R304
620

G304

40 0,001k 1008

puc.5
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Cpeny NpuumH:

1. Otka3 paspenuTensHoro koHaeHcatopa C309 1000 Mk®Dx25 B unu pesuctopa R316 2,2 OM, BKNKOYEHHbIX
MOCNENoBATENbHO C KaAPOBLIMM OTKMOHAKLLMMI KaTyLUKaMK;

2. OTKa3 BbIXOLHOT0 YCUAUTENA BULEONPOLIECCOPa, HOPMUPYHOLLErO KAAPOBYIO NNy, MPK 3TOM BCE OCTaNbHbIE
y3nbl BULeonpoLeccopa paboTtakoT HOPManbHo;

3. Otka3 UMC dhopmuposatena tuna VPG101T. Otkassl UMC TA8445K kpaiiHe peaku.

Mpu orcytetemm MMC Tuna VPG101T MOXHO OTPEMOHTUPOBATb KaapoBYKO pasBepTky 6e3 ee 3ameHbl. [nA
3TOr0 CrefyeT NPOBEPUTL OCLMAIOrpamMMbl HA BbiBOAE 18 BupeonpoLieccopa v Bbieoae 4 VPG101T. OtcytcTene mnm
pa3max nunbl MeHee 50 MB Ha BbiBofe 18 BMgeonpoLEeccopa CBURETENbCTBYET O ero HeucnpasHocTh. OTeyTCTBUE
NMPAMOYroNbHbIX UMMYNbCOB 3anycka Ha BbiBoae 4 VPG101T, npu Hanuuum "nunbl" ¢ amnauTtynoit 100 MB Ha BbiBOLe
18 Bupeonpoueccopa, canpetenscTayet 06 otkase UPG101T.

Mpw otcyTcTBum "nunbl” Ha BeiBope 18 M5230SP cnepyet npoBepuTb e Hanuume Ha Buisope 19 atoit UMC.
Ecnu 1 Ha aToM BbIBOAE "MUNbI" HET, BUAEOMPOLLECCOP MOANEXMT 3aMeHe.

Ecnv nuna ecTb, HO He NaparoLLan, kak AOMKHa ObiTb Ha BbIBOAE 18, a HapacTaroLaA Ha Bbisoae 19 M5230SP
nmeertca, To cnegyet 3ameHuts UIMC VPG101T hopmuposatenem, cxema KOTOPOro NpuBeneHa Ha puc.6.

Mpw atom BeiBoR, 18 UMC M5230SP otkntouaetca ot KoHpercatopa C301, n UMC VPG101T BbinamBaetcs.
Curnan ¢ BoiBoga 19 M5230SP nopaetca Ha
Bxon opmuposatensa, a Buisog 2 UMC

212,( S},WK wzose TAB8445K nopkmntouaeTca K ero BbIXORY.

Bxoa >—(:;_{ R4 c3 Mpw Bbixoae w3 ctpoA UMC VPG101T
o (o:%mx 30k 001MK  OHa 3aMEHAETCA YCTPOWCTBOM, MOKA3AHHbIM
270k Tl Ha puc.6, KOTOPOE NPy 3TOM YNPOLLAETCA: M3

L ggwr Hero u3biMalotcA anementsl C3, VD1, VT2,

R3 R4. Wmnynbcel 3anycka Ha BbiBop, 2 UMC

8.2 % ﬁ TA8445K nopatotca yepe3 koHpeHcarop C2.

puc.6 van RS Mpn  stom  BXoL  bopmuposatens
KO5226 56K nopkmtoyaetca K soisopy 18 UMC M5230SP.

MoXHO  nonbITaTbCA  OTPEMOHTUPOBATH
VPG101T, B KOTOpOI 0BBIMHO OTKa3bIBAET Nep.bi TpaH3ucTop. Cnepyet 3amenuts ero KT3156, I unm KT3102 ¢
ntoboi 6ykBoON.

Ecnu 3aHmkeHa amnauTyna kappoeoi nunbl ¢ BeiB. 18 M52309P, To MoxHO oboiTuch 6e3 ero 3ameHsbl. Hago
po6aBuTb B CXeMy nepeMeHHbli peanctop 47...150 kOM, 0pMH BbIBOL, KOTOPOrO MOLKMIO4AETCA K Macce, ApYroi - K
+8 B, a pemxok - k Bxomy VPG101T. 3TM nopCTpoeUHbIM PE3NCTOPOM MOXHO nogobpartb nopor cpabaTbisaHuA
chopmupoBaTens, Nocne Yero KaapoBaA pas3sepTka 3anyCcTUTCA.

KanposanA passeptka Ha UMC LA7830 unn mPC1488H

B BepxHeit yacTn akpaHa ropu3oHTanbHan, 6onee CBeTnan, Yem OCTaslbHOE N300paXeHne, Monoca LnpHHoI
4..6cm

3ameHa IMC kappoBoit passepTku Tna LA7830 Hu K uemy He npusena. Mpu nopknkovernn ocuuniorpada Ha
pesucTope aatumka Toka R411 kapposon OC 0T4eTNNBO BUAEH M3NIOM KaLpOBOW NuNbl B €€ BEPXHEN YeTBepT. JTOT
WU3M0M M NON0Ca MCYE3atoT MPU YMEHbLUEHUM pa3mepa Mo BepTUKan nepemeHHbiM pesuctopom VR401 (Hymepauma
9NEMEHTOB YCNOBHAA W NpuBeneHa AnA ynobctea uanoxeHuA). Oka3anoch, 4to HEOBXOMUMO YBENNYMTL YPOBEHD
NOCTOAHHOI cocTaenAwowen B curHane OC, cHumaemom c pesuctopa R411. [nA yBenuueHWA MOCTOAHHOM
COCTaBNAIOWENA B TENeBM3OPE MapannenbHo pasfenurenbHoMy KoHpeHcatopy C413  wratHO  BKKOYeH
AONONHUTENbHbIA peauctop R410. B HeKOTOPbIX 3K3eMnnApax TeNnesn3opa Ha 3aBofe AOMONHUTENLHO YCTaHaBMBAKT
pesuctop HomuHanom 2,2 kOm ¢ BbiBoaa 3 LA7830 (+26 B) Ha Touky coepmnenna kapgposoit OC n konaeHcatopa C413.
OpHako B LAHHOM Cy4ae Takoil pe3ncTop MMLLb YaCTUYHO YNyuLLMA cuTyaumto. inA yeTpaHeHuA fedekTa cnemyet
YBENWYNTb YPOBEHb MOCTOAHHON COCTABMALOLLEN Ha pe3ucTope R409, ycTaHOBMB PE3MCTOP HOMUHANOM 0KOMO 5,6 kKOM
¢ ucTouHuka +26 B (Bbiop, 3 IMC LA7830) Ha Touky coeauHerna R409 n VR401.
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lpoABneHue HemcnpasHOCTH

lMpnunHa, ycTpaHeHue

SONY mopenb KV-A2931D

Tenesusop He BK/OYAETCA
€amonpon3BoNbHO
CeeToamnon,

nmbo
OTKJO4aEeTCA.
VHOMKALLW MUTaeT.

CHavana cnepyet nponaATb BbIBOALI THOHEPA. ECn npy noCTykuBaHUM No nnate
Ha 9KpaHe MOABNAIOTCA TOPWU3OHTASIbHBIE MOMOCHI M PacTp No  BepTuKanu
CXKUMAETCA/Pa3xKMMAETCA, MPU 3TOM HAUMHAET MUraTb CBETOAMOR, WHOMKALMM, TO
cnegyet TwarensbHo nponaATb BbiBogbl MMC kapposoii passepTku. W3-3a Taxenoro
TEMMNEePaTYpHOro pexuma paboTsl BoKpyr BbiBoaos 31oit UMC B npunoe noABnAwoTcA
KOMbLEBbIE TPELLMHBI.

SHARP mopenb CV-2132CK1

TB otknouaetcA yepes 2-3
CEKYHAbI NOCAE BKIHOYEHMA.

1N ucnpasex. Mpuumnka - HeuenpasHocts MMC 1C601 tvna LA7837 kapposoit
pasBepTkm.

SAMSUNG v pip. ¢ 60nbLunm

pa3MepoM 3KpaHa

Het kappoBoii pasBepTKy.

Orka3 MC kappogoit pa3sepTku Tuna TDA3654. Mocne ee 3aMeHbl y HEKOTOPbIX
TENeBN30pOB Yepes 3...12 MecALEB OHa cropaeT onATb. Hanbonee BepoATHaA NpuumHa
- neperpes VMC. Mocne yBenuuermne papunatopa UMC oTkasel npekpaTuimcs.

Tenesu3opbl ¢ kapposoit passeptkoit Ha MMC AN5515 (Toshiba u gp.). B Tenesusope npumeHeHbl MMC MY
TMP47C434N3528, Buneonpoueccopa TA8659AN, YHY TDA2611A, kapposoii pa3septkn AN5515.

HeT kappoBoit pasBepTky.
Ha akpaHe y3kaA ropu3oHTanbHas
nonoca.

Mameperne pexumos VMC kapposoit passeptku IC303 Tna AN5515 nokasano,
uTO HanpAXEHMe Ha ee BbIBOAE 7 cocTasnAaeT 27 B. Mocne 3amenbl a1oit UIMC pabota
Tenesn3opa BOCCTAaHOBUACh.

SHARP mopenb CV-2132CK1

W ap.

Tenesun30p He BKMOYAETCA B
pabounit pexum T.K. cpabaTtbiBaeT
3aLLyuTa UCTOUHNKA MUTAHWA.

Bbixop u3 cTpoa MMC kapposoit pa3sepTku Tuna LA7837. Bo3amoxeH Takxe
0TKa3 pe3ncTopa HomuHanom 3,3 OM B Lenu ee NUTaHmA.

Bupeonpoueccop U pagmoKaHan

Ha ponto aTux y3nos Tenesm3opa NPUXOAWUTCA PAL, BECbMA HEMPUATHBIX MOSIOMOK
TeNeBM30pOB, Koraa, Hanpumep, Tenesmsop pabotaet ¢ AV-Bxoga, HO He MpUHUMAET

TenekaHanbl.

Bombwoe pasHoobpasvMe BMAEOMPOLLECCOPOB W TIOHEPOB HE MO3BOSIAET
PACCMOTPETb KaXAblii U3 HUX B OTAENBbHOCTMA, OQHAKO €CTb PAL OOLIMX ANA BCEX HUX

HeMCFIpaBHOCTeI;IZ

- Neperpes BMAEONPOLLECCOPA;
- TPELLMHbI B MaNKe BbIBOAOB THOHEPA K MOHOMAATE M B CAMOM THOHEPE;
- pasbanTbiBaHWe UAv NOOMKa aHTEHHOrO rHespa TIoHepa.
Ha ycTtpaHeHue aTux gedpektos cnegyeT o6patTb BHUMAHWE B NEPBYIO OYepelb.
YCTpaHuTb Neperpes BUAEONPOLECCOPa MOXHO, NPUKpenuB K Hemy [1-06pasHyto
NNacTuHy 13 SOPaNOMUHUA UM MEOW, KaK Y)Ke ONnCaHo B pasgenie 0 pemMoHTe [1Y.

cd
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PeMOHT nmnoptHbix TB 6e3 cxem

HeucnpasHocTu BUgEONnpoLeccopa u paguoKaHana KOHKPEeTHbIX MOAENen

TeneBsn3opoB

[poABneH1e HemcnpasHOCTH

|I'Ipw1MHa, yCTpaHeHue

TroHepbl ¢ UMC TDAXXXX

Her curHana wunu  curHan
nponapgaeT 4epe3 HEKOTOpOe BpemA,
MnnoxanA YyBCTBUTENBHOCTb.

HeucnpasHoctb ToHepa. [nA yCTpaHeHWA nponaATb KaTyllky KOHTypa
TIOHepa, KOTopaA OfHUM BbiBOgOM upet Ha WMMC TioHepa Tuna TDAXXXX,
pacnonoxeHa 6mmke kK MMC. OTa kaTyLuka CO CTOPOHbI MOHTaXa 3anuTa Kneem
UK NaKoMm.

Tenesu3opbl, B KOTOPbIX MCNOAb3yeTCA Bupeonpoueccop Tuna TDA8362 nnn LA76810.

Mocne 2.5 MuHyT paboTbl
“yxopuT” HacTpoika Ha Nbom KaHane
METPOBOro AuanasoHa. B guanasoHe
[MB Tenesu3op pabotaeT HOpManbHo,
TONbKO €CNM MporpaMmMa HaxomuTCA B

Hauane pnuanasoHa. Bo3MOXHbI 1
ApyrMe  BapuaHTbl  NPOABMEHWA
HencnpaBHOCTH.

lMopcTpoitka koHTypa AFT (AMYI), HACTPOEHHOTO HA CPEAHIOI 4acToTy
nepsoi MY. Boane BupoeonpoLieccopa BCero OfvH KOHTYP, ero HacTpoika oueHb
TOHKaA, HGOGXOJJ,VIMO NPOBEPUTb e B HECKOJIbKMX TOYKAX Pa3HbIX NOAANANA30HOB.
MpuumHa, ckopeit BCEro, B U3MEHEHUM CO BPEMEHEM MarHUTHON NPOHULLAEMOCTH
CepaeYHmKa KaTyLuKu.

Otkasbl B KaHane 3Byka (3ByK
cnabbi, uckaxeHHblit nubo BoobLLe
nponan).

YcTpaHAeTcA 310 NOACTPONKOI KOHTYpa AMUCKPUMUMHATOPA 3BYKA MO BTOPO
MY. YacTo npuumnHOi 3TOrO ABNAETCA OTKA3 BCTPOEHHOMO B KOHTYP KOHAEHCATopa.
CnepyeT 3ameHUTb €ro BHELUHWM C HOMuHanom 47..68 n® u npoussectn
HaCTPOWKY KOHTYPa, KaK OMMCaHo BbILLE.

SHARP mogenb 14R-SC v pip.

B pexume aBToMoucKa
TeNeBM30p NPOCKAKNBAET CTaHLMM.

HeTounan HacTpolika koHTypa AFT (AMYI).

Yepes 10..20 MuH paboTbl Ha
9KpaHe BO3HMKAIOT TrOPU3OHTANbHbIE
nonockl, 3aTem LWyM B KaHane 3ByKa,
rnocne 4ero u3obpaxenne ucuesno. Mpu
3TOM paboTocnocobHOCTb Tenesn3opa ¢
BMI,E0BXOfA MONHOCTBHIO COXPAHANAC.

HeucnpaseH TioHep Tuna ST6HD64, B koTopom ucnonbayetcA MMC tina
1X2145. 31a UIMC cunbHo neperpesaeTcA. BmecTo 3amerbl IMC MOXHO yny4LunTb
ee oxnaxpeHne. Ha UMC cnepmyeT ycTaHOBUTbL TEMMOOTBOL M3 [tOPaitOMUHUA
pasmepamu 6x18 mm. lMpu aTom nnacTuHka BbirnbaetcA B Buae Gykebl 11 ¢
AONOMHUTENbHBIM YNNOLLEHNEM TOPLEBLIX CTOPOH C TEM, YTOObI OHM YNpanuch B
00KOBOW MeTannMYECKNA 3KpaH ToHepa. Takum 06pa3om, Mpu YCTaHOBKE 3TOr0
9KpaHa Ha MeCTO OH npuxumaet TennootBof k WMMC, u cam cnyxut
AONOAHNTENbHBIM TENNOOTBOLOM.

AKAI, SHARP, SONY v ap.

Yepes 10..30 muH paboThl
Tenesusopa Nubo cpasy xe nocne
BK/KOYEHNA OTCYTCTBYET LIBET HA YacT
kaHanos, pa6oTawlux B CUCTEME
SECAM. lpu 3TOM Ha BCex kaHanax
pabotarowmx B PAL, user Oyper
HOpManbHbIM.

Hexonep SECAM Ha MMC AN5633K nmeeT HeBbICOKYHO YyBCTBUTENBHOCTb,
KOTOpaA YXyALAETCA Mpu Mporpese Tenesu3opa. [nA ycTpaHeHua nedbekta
crnepyer TwarensHo nopctpoutb aekopep SECAM. Koxtypom T301 u pesnctopom
VR405 HacTpausatot "0" aetekTopos (kak B cydmopyne CMLI-41), koHTypom DL302
(CbunbTp-KNeL) MUHAMM3MPYIOT YMcno (hakenos Ha n3obpaxeHnn (Hymepauna
ykasaHa ana TB dupmbl AKAI 1 moxeT otnuuatsca B TB apyrux dupm). Oanee
CcrnenyeT NOACTPOUTL [Ba PACMONOXKEHHbLIX PALOM NOA 3KpaHoMm KoHTypa CMPK.
Mpu atom 6amxKe pacronoXeHHbId K ToHepy KOHTyp (AMYI) 3ameTtHO BnuAeT
TaKXe W Ha 3ByK, MO3TOMY NOACTPaMBaTh €ro Haao 0cobeHHo akkypatHo. Moxet
TaKxe nOMOYb MOACTPoika BbixoaHoro (IF) KoHTypa BHyTpM ToHepa. Bce
onepavv cneayeT NPOBOANTL KPanHe akkypaTHo, YTobbl He "cOuTL" NpaBuibHyLO
HaCTPOKY.
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PeMOHT nMnoptHbix TB 6e3 cxem

[posBneHre HemcnpasHOCTH

||'Ipww|Ha, yCTpaHeHue

FUNAI mopenm ¢ AMYI Ha UIMC M52340SP

B npouecce pabotbl Tenesusopa
Ka4yecTBO M306paXEHUA YXYALIAETCA M
nocTeneHHo "yxoput' HacTpoiika Ha
TenekaHan.

B Ttenesn3ope He pabotaer asTomouck. IMpu pyuyHO HACTPORKE KaHan He
"ynnbiBaetT" fo TeX nop, nMoka He MPOW3BOAMTCA €ro 3anoMUHaHue Wn3-3a
HeucnpasHOCTH cucTembl AMYIT. Bo3MOXHbI Takue BapuaHTbl HEUCMPABHOCTY:

1. [ledbekT MOXeT ObiTb BbI3BaH PacCTPOKoM KoHTypa AMYT uam uHbIM 0TKasoM
cuctembl AMYT, BbinontexHoi Ha UMC tuna M52340SP. Cnepyet nposepuTb
n3meHeHue Hanprxenna ANYT Ha Bbisope 1 IMC M52340SP npu 3meHeHm
HaCTPOWKN Ha CTaHLMIO B PyYHOM pexxume. Ecnn HanpaxeHne He M3MeHAETCA -
HeucnpasHa MMC M52340SP unu ee "obeA3ka".

2. Ecnn UMC M52340SP ucnpasHa, To cnegyet uameputb Hanpaxenne AMYl Ha
BbIBOAE 9 (Bxoa AMYI) MY tvna L7PAL (M37220M). Ecnn oHo umeeT 3Hauenme 0,5
B BMecTo0 2,4 B no Hopme (npu TOYHOI HACTPONKE HA CTaHLLMKO U NPW HANPAXEHUN
Ha BbiBope 1 IMC M52340SP, ¢ kotoporo HanpaxeHue AMYI nopaeTcA Ha
MpOLLECCop ynpasneHus, okono 5 B) n He nameHAeTcA - HeucnpaseH Y.

SONY mopenb KV-14/20/21DK1 v gp.

3BYK HopmanbHbiit. M306paxeHune
u/6, pacTp COBUHYT 1 CMpaBa 3aBepHyT, Ha
3kpaHe HeT 'rpacuku". LY pabotaet
HOPMarbHO.

Orcyrcrane CUOX Ha BriBope 12 1C301 BupeonpoLeccopa 13-3a 3aMblkaHnA
HaKOMMBLUECA MbiNb0 KOHAEHCATOPOB [ENUTENA HANPAXEHWA C KONMeKkTopa
BbIXOLLHOO CTPOYHOro TpaHauctopa C815 n C805 Bosne TAKC.

SONY, MHorne mopenu

Tenesu3op He BKMKOYAETCA U3
[LEXYPHOTO PeXuMa, €Cnu ero BCe-Takw
YEANoCh BKKOUNT, TO OH HE YNPaBAAETCA C
MAY. N306paxeHue ¢ nonocamm Ha 3kpaHe,
B KaHane 3ByKa TPecK, CaMOnpou3BONbHOe
BbIK/IOUEHHE TENEBN3opa.

HapyluieHne KoHTaKTa B MecTax naiku BbIBOLOB THOHEPA, BbI3BAHHOE €ro
pacluaTbiBaHNEM M3-32 YACTOrO MOAKIHOUEHUA/OTKIKOYEHNA AHTEHHBI, UK W3-3a
HEKaueCTBEHHOM Naiku.

TwarenbHo nponaATb BbIBOAbI TOHepa. CnepyeT Takke nponaATh
pe3nCTOpHble MaTpuLibl, pacnonoxeHHble Ha nnate CXA Bosne Y. Wnorpa
BO3MOXeH Bbixog, 13 cTpoA UMC namAtn Tvna 24C04. PacliatbiBaHue BbiIBOROB
TIOHEPA BO3MOXKHO M B TENEBU30PAX APYriX OUPM.

C nporpeBoM C npaBoil CTOPOHbI
3KpaHa MOABNAIOTCA XaoTuyeckue benble
rnonockl. 3ateM OHW ucuyesaroT. Ho moxer
ObITb 1 TaK, 4TO NOAOCHI NOABNAKOTCA, KOrAA
TENeBM30P XONOOHbIA, @ 3aTem, C ero
nporpesoM, nponapatoT. Yepes HekoTopoe
BPEMA TENeBM3op MepecTan BKNKUAThCA.
[Mpn 3TOM Ha nepeaHei naHenn CBETOANOA
mopraeT poBHo 13 pa3. B cepBucHOM
WHCTPYKLAWN  yKa3aHO, 4TO 93TO KO
HeucnpasHOCTM TioHepa. Kak npaswuno -
AedekTbl B narkax no Hoxkam apoccenen.

BHelwHee npoABnenne pedoekta pasHoobpasHo: ¢ NPOrpeBoM MponapfaHue
KOHTPAacTHOCTH, LBeTa, U300paxeHWA, NOpepruBaHne KapTuHKMA, TEeMHbIA pacTp,
Cepoe nosie, CaMOoNpPOV3BONbHbIA NEPEXOR B LEXYPHBIA PEXUM.

[edekT NPOABNAETCA NOCNE HECKOMbKWX NET akcnayatauum (06bi4HO 2.3
ropa). MpuumHa - THOHEP KOHCTPYKTUBHO BbINOMHEHHBIA TaK, YTO €ro BHYTPEHHWE
9KpaHHbIe Meperopoaki ABMAIOTCA OAHOBPEMEHHO TOKOBEAYLLMMM 3NneMeHTamMm
CXeMbl, MOLALLIMMM "3eMITK0" B HEKOTOPLIE TOUKM MeyaTHoi nnatbl. Co BpemeHeM
MEeCcTa Naek 3TMX Meperopopok C Mnevatbld pa3pylialTCA, W BO3HMKAeT
NEPUOLNYECKN HEKOHTAKT. BuayanbHo fechekT onpenenfeTca ¢ NOMOLLbH yrbl.

SONY mopenb KV-M2155

Het uBeta B cucteme PAL, SECAM
MAET HopManbHO.

[edekT NoacTpoeyHOro KoHpeHcartopa unu keapua pekopepa PAL Boane
BupeonpoLeccopa. KoHpeHcatop MoXHO nonpofoBath BOCCTAHOBUTD, KanHUTE Ha
Hero cnupTa 1 NoBpaLLaiiTe HECKOMBKO Pas BOKPYr OCH.

o
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KuHeckon v nnata kmHeckona

KuHeckon - camas g
Tpynoemka. MNoatomy Bcerpa
crnepyeT coenatb BCe ASA TOr

oporas feTanb Tenesn3opa, U ero 3amMeHa [OBOJIbHO
nepen, NPUHATUEM PeLUEeHWA O ero OKOHYaTENbHOWM 3ameHe
0, 4T0bbI 3TOrO M3beXxaThb.

YcTpaHeHue TMNOBbLIX HemcnpaBHocTel 6e3 cXxeMbl TeNeBU3opa

lpoABneHMe HemcnpaBHOCTY

[Mpnanka, yerpanetue

Tenesu3opsl pAga upm

[NeperpesaetcA nnata KuHeckona,
BCNeLCTBME 4ero oTnauBakoTCA BbIBOAbI
NaHenbkn KuHeckona.

Mocne nponaikin NiaThl ¥ BLICBEPANBAHNA BEHTUAALMOHHBIX OTBEPCTUH B
3aiHel KpbILLKE TENEeBM30pa, BO3NE MiaThl KUHECKONa, AEEKT He MOBTOPAETCA.

B pabouem pexume nponano
n3obpaxeHne, 6o OHO TEMHOE U ero

Mpy MOBLILLEHNA HAMPAXEHUA HA YCKOPAKOLLEM 3NEKTPORE KUHECKomna
perynaTtopom Screen u3o6paxeHUe NOABMANOCL, 3aTEM BHOBb MPOMagano

Hemb3A  cpenatb  bGonee  Apkum|cnyvaiiHbiM - obpasom. [MpuunvHa:  pedekT  koHAeHcatopa  chunbTpa
PErynATOpoOM "Screen". 3Byk|1000 n®x1600 B BKNHOUYEHHOrO MEXMY YCKOPAIOLLMM 3NEKTPOAOM KUHECKONA 1
HOPMarbHbIN. KOpMyCOM TeneBsn3opa.

Ha okpaHe 3eneHblii pactp C
nnHnAMM OX.

Otka3 pesuctopa HomuHanom 2 Br-12 kOM Ha nnate kuHeckona Mexpy
BbIXOLOM Bupeoycunutena G v KaTomoMm kuHeckona. W3-3a a1oro curHan He
nocTynan Ha katog, G kuHeckona.

B pabouem pexume oTCyTCTBYET
n3obpaxeHue.

OKasanocb, YTO 4Yepe3 HECKOMbKO CEKyHA MOCe BKIOYEHWA B paboumit
PEXUM BMLLEONPOLLECCOP MepecTaeT BhipabaTbiBaTh CTPOYHbIE WMMYAbCHI.
MpyYmMHA: MEXCNOAHOE 3aMbIKaHUe B CTPOUHbIX OTKIIOHAKOLLLAX KATYLLKAX.

B Tenesu3ope Bblwen u3 CTPOA
TOKC. B Tenesu3ope BbilWen W3 CTPOA
yxe 3-it no cyety TAKC. M3HavansHo bbin
BMHOBAT WCTOYHMK MMTaHMA BbICOX
anekTponut 47 mk®-16 B. TMocne nonHoi
3aMeHbl BCEX HEMCMPABHbIX SNIEMEHTOB B
Tenesnsope  npogomxan  "ropetb"
pesucTop ¢ HomuHanom 10 kKOm Ha nnate
KUHECKona NOAKHOUEHHbI K BbIBOAY
"Focus" TOKC. Mocne 3ameHbl TOKC Bce
MOBTOPANOCh.

HeucnpaeHblii MCTOYHMK MMTAHWA BbigaBan MUTAKLLEE HanpAXeHue
CTpOYHOI pa3sepTky bonee 200 B. COOTBETCTBEHHO, BO3POC/N 1 BCE BTOPUUHbLIE
HanpAxeHuda, BolpabatbiBaeMble TOKC, B TOM uucne u chokycupyrouiee
HanprxeHue. B paspAnHMKe naHenbku Ha nnare KWHeCKona npousoLuen npobon,
npuyem Tak, 4to 06pa3oBanacb NPOBOAALLAA JOPOXKKA, HO PA3PALHMK 3aKPbIT
KPbILLKOA M 3TOr0 He BUMAHO. A T.K. Mpu 3TOM 'ropen’ pesucTop Ha nnarte
KuHeckona, To npoboil cpa3y bbin He 3ameTeH. COBEPLLEHHO Cy4aitHo B TEMHOTE
yEanoch yBupeTh cnabo CBETALMIACA Cnep B paspARHMKE. [puLnoch MeHATb
naHenbKy KWHeckona. B BbICOKOBOMbTHbIX LENAX 3auuliaTth M WU30MPOBaTh
6ecnonesHo: npobbeTcA OnATh.

SONY, MHOrve MOAEnu Bbinycka no

CNegHux 2-5 net

lMocne onpepeneHHon HapaboTKu
NEPUOLNYECKN IKPaH 3a/MBAET OAHUM U3
OCHOBHbIX LiBETOB (KpacHbIM, 3eneHbiM
nnm cuHnm). lMocne uero cpabatbiBaeT
TOKOBaA 3alLuTa, U TENEBU30P NEPEXORNT
B IOXXYPHBIA PEXUM.

Y KuHeckona “TPUHWTPOH” MPOBMCAET CO BPEMEHEM HUTb Hakana M
BO3HWKAET 3aMblkaHWe Ha OfMH M3 MOAYNATOPOB. [1pU4YeM NPOUCXOANUT 3TO
TONbKO B PA30rPeToM COCTOAHMW Yepe3 Kakoe-TO BPEMA MOCNe BKMKYEHWUA
Tenesm3opa.

Bbixop: M3onupoBatb nMUTaHWe HUTA Hakana ot “3emau”. [loctato4Ho
N30NMPOBATb HakanbHytld OOMOTKY C HWTbIO Hakana OT Liaccu, paspesas
COOTBETCTBYIOLLME AOPOXKM HA nnate, WM HaMOTaTb OTAENbHO HakanbHyK
obmoTky Ha ceppeunuke TBC (TOKC). PaboTocnocobHOCTb MOMHOCTBE
BOCCTAHAB/IMBAETCA, KAYECTBO KAPTUHKM NOYTI BCErAa YLOBNETBOPUTENBHOE.

Takum e €nocobomM MOXHO BOCCTAHOBWTb PaboTOCMOCOBHOCTL W
KMHECKONOB APYrvX TWUMOB, HanpuMep, C 3amblkaHWe OOHOro W3 KaToaoB
KWHECKONa Ha Hakan.
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lpoABneHue HemcnpasHOCTH MpnunHa, ycTpaHeHue

Philips n op. ¢ Buneonpoueccopom TDA8362

Tenesun3op He BKMKOYAETCA. HeucnpasHbl  Bupeonpoueccop UMC tuna TDA8362 m TpaH3ucTOpbI
Bugeoycunutensa. [puunHa: npo6oi  3alMTHOrO [AMO[A BKMHOYEHHOTO B
KONNEKTOPHYIO LieMNb BbIXOAHOMO TPAH3MCTOPA BUAEOYCUNUTENA.

PemoHT Bupneoycunutena B Tenesusope Philips ¢ akpaHom 26 folimos

Yepes 10...120 MuH. paboThl 3kpaH lMomeHAB MecTamm BupeoycunuTens R u G v nonyums TeNepb yxe 3anvBaxme
3an1Ban KpacHbli pacTp. 3ef1eHbIM LiBETOM, YAN0Ch YCTaHOBUTb, YTO B HEUCMPABHOCTY He BMHOBaTA HU IMC
BUAEONPOLLECCOPA, HM KWHECKOM, a VMEHHO BWAeoycwnutenb. [OnA pemoHTa
Tenesn3opa 6bino NPEAnpPUHATO WCCMEAoBaHMe C MOMOLLBID Nynbl U OMMeTpa
HEeMCNpPaBHOTO BWUOEOYCUNUTENA W CPaBHEHWE NOMyYeHHbIX Pe3ynbTaToB C
M3MEPEHUAMU B UCMPaBHOM BuAeoycuauTene. Takum 06pasoMm, ymanocb
06HapyXu1Tb [eEeKTHYHO Maiiky W TPELLMHY B HambineHHOM pesuctope. [locne
YCTPaHEHNA 3TUX HEUCMPABHOCTEN BULEOYCUNMTENb CTan pabotatb HOPMasbHO.

A.10. Caynos, r. Kues
None3sHaAa uHpopmauumAa

Copepxarne c6opHuka bP 3a 2004 r.

Ne CopepxxaHue No CopepxxaHue

cbopHuka cbopHuka

BP N2 1 CepaucHble pexumbl TB BP Ne 7 MeTtannouckarenu
MameputenbHble npubopsl Ha MC TpaHcueepsl
3apAnHble ycTpoicTa TeXHONOTMA NeYaTHbIX nnat

BP N2 2  [Mporpammaropel M3Y BP No 8-9 |[Mneitep n3 CD-ROM
YM34 Ha nonesbix TpaHancTopax YPY
WHomkatopsl ONEKTPOHHOE 3aXuranine

BP N2 3  |W3meputenu Temneparypbl BP N2 10 |EnouHble rupnaAHAab!
CamocTonATenbHaa coopka MK YM3Y Ha UMC
PapnoMukpooHbl OneKTPOHHbIE aBTOOTBETUMKM

BP N2 4  |Liucpossie ycunutenu curHanos BP No 11 |Ycunutenu 34
Mpeobpasosarenu DC-DC WcnbiTatenn papnoanemenTos
KB aHTeHHbl CsapouHble annaparbl

BP N2 5 |MoaepHusauua TB 3-5 nokonexuit BP N2 12  |Perynatopbl Ha MK
OxpaHHble CUCTEMBI A1A AOMa MpueMHukn Habntopatena
Mutanne NAC Mpeobpasosarenu DC-AC

BP N2 6  |YKB npuemHuky Xenatowue npuobpectn c6oprukmn 3a 2004 r.
3apaioLLue reHepatopbl no HYXHOW TemaTuke obpallantec B KOMMEPYECKUM
MpoGHukw OTAeN No agpecy, ykasaHHOMY Ha cTp. 1 unu ctp. 63-

64 B paspene “Kuura-noyton”.
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A3pouoHunsaropbl

A3pOMOHM3ATOPbI - 3TO CBOEOOPa3HOE peLleHne Meanko-buonornyecknx npobnem ¢
MOMOLLbIO 3M1EKTPOPU3NYECKMX YCTPOICTB. PaboTa asponoHmsaTopa COCTOUT B TOM, UTO
OH CO03paeT nonesHble AnA 300POBbA YEN0BEKA OTPULATENbHBIE MOHBI BO3OyXa 3a CYeT
BO3AEWCTBMA Ha HEro BbICOKOBOSIbTHOrO MOCTOAHHOrO HanpsxeHwA. Haubonee
MONYAAPHbIM a3POMOHM3aTOPOM ABMIAETCA “NMOCTpa YMXKEBCKOro”, Y4EHOro, KOTOpbIV
uccnenoBan MeUUMHCKME acmnekTbl ABMIEHWA a3pouoHmM3auuy u paspabotan TEOpUo K
YCTPOICTBO AJ1A fleveHnA paga 6onesHel YenoBeka ¢ NOMOLLBIO MOHM3aLMU BO3ayXa.

Co BpemeH u3obpeteHna A.J1. YvmxeBCKMM CBOEro ycTponctsa papuontobutenu
perynApHo 06paLLaloTCcA K ero AeTULLY 1 YepnaroT U3 Hero BOOXHOBEHWE AN1A pa3paboTku
COBCTBEHHbIX YCTPOWCTB, NPU 3TOM (DPOPMa KOHCTPYKLUMM U UCTOUHWKW NWUTaHWA MOryT
CYLLECTBEHHO pasfnuuyatbCA, a nosie3Hbln neyebHbln 3hdeKT BpAL NN HAXOAMT
NOATBEPXKAEHNE B AOMALLHMX YCNOBUAX, ECIIN HE CUMTATb NNYHBIX OLLYLLIEHNIA aBTopa.

YCTpOWCTBO “ntOCTPbl UMXKEBCKOro”, KOTOPOE Mbl MPUMBOAMM [AJIA CPaBHEHWA C
LPYrMMU KOHCTPYKLUMAMU, onucaHo b. MiBaHoBbIM (P 1/97), koTopbli 6bIi1 3HaKOM C camum
YmKeBCKUM, 3aHUManNCA BHEOPEHWEM adpOMOHM3auuM B ObIT U NPUAEPKMBAETCA TOrO
MHEHMA, 4TO TepaneBTMYECKUM 3ddekToM o06nafaet TONbKO KOHCTPYKLMA,
npeasioxeHHaa caMuM YmKeBCKUM, U He uHave.

b. MBaHOB npuBOAWUT CBEOEHWA O MHOFOYUCNEHHLIX 371EKTPOMETPUYECKUX
U3MEPEHMAX, KOTOPbIE NMOKAa3anu, YTo BO3AYX JIECHBIX MACCUMBOB W NyroB COAEPXMT OT 700
po 1500, a nHorga m po 15 000 oTpuLaTeNbHbIX a9POMOHOB B KYOMYECKOM CaHTUMETpE.
Yem OGornblue a3poVOHOB COQEPXMTCA B BO3AyXe, TeM OH MonesHee. B xwunbix xe
MOMELLLEHMAX UX YMCNO NapaeT fo 25 cM3. Takoro KoNM4ecTa efBa-efBa XsataeT LA
nogoepXxaHuA npouecca usHu. B cBow ouepenb, 310 cnocobcTyeT 6bicTpon
YyTOMSIAEMOCTM, HEAOMOraHWAM 1 paxe 3abonesa-
HUAM. YBENNYUTb HAaCbIWEHHOCTb BO3dyXa B
NMOMELLEHUN  OTPULATESIbHBIMU  a3POMOHaMU
MOXHO C MOMOLLbK CMELMANbHOMO YCTPOCTBA -
aspovoHmnsartopa. B 20-x rogpax XX Beka npod.
AJ1. Ynmxesckuin paspabotan npUHLMUN
MCKYCCTBEHHON a3pOMOHM3aLIMK U CO3AaN Nepeyto
KOHCTpyKUMiO  "nrocTpbl  Ymxesckoro". Ha
MPOTAXXEHWUWN MHOMUX [ECATUNETUIA a3PONOHIN3ATO-
pbl Y1)KEeBCKOro NpoLUsiM BCECTOPOHHIOK NPOBEPKY
B nabopaTopnAx, MEQULMHCKUX YYPEXOEHUAX, B
LLIKONnax n OeTCckux capax, B LOMaLLUHMX YCIIOBUAX K
nokasanu BbICOKYH a(PEKTUBHOCTb a3pPONOHN3a-
UMM  KaK npodunaktuyeckoro n nevebHoro

cpencrea.
OCHOBHblE y3nbl aspovoHusaropa: . .
3nekTpoachntoBnanbHan "nocTpa” 7 @750..1000
npeobpasoBatenb HanpAXeHUA. OnNeKTpoachchito- -
BManbHaA 'nmioctpa" (puc.1) - 3T0 reHepaTop puc.1
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Al

OTpuLATENbHbIX a3pOMOHOB. "OdbdntoBMn" Mo-rpeveckn o3HavaeT "WcTeuveHue", 4To
xapakrepuayet pabouuin npouecc 06pa3oBaHMA a3pPOMOHOB: C 3a0CTPEHHbIX YacTei
"ntocTpbl" ¢ 60NbLION CKOPOCTBIO (0OYCNOBNEHHON BLICOKUM HAMPAXXEHWEM) CTEKAHT
3NEKTPOHbI, KOTOPbIe 3aTeM "HanuMnakT' Ha MOMeKynbl KACNOpoaa. BosHukwwne Takum
obpasoM asponoHbl Toxe obpetaroT 6onbLiyto ckopocTb. lNocnepgHAa obycnosnueaeT
")KMBYyYeCTb" a3POMOHOB.

OcHoBa "ntocTpbl" - nerkuin Metannuyeckuin obop (Hanpumep, CTaH@APTHOE
rMMHacTMYeckoe KonbLo "xyna-xyn") amametpom 750...1000 MM, Ha KOTOPOM HaTArMBarOT
MO B3aUMHO NepneHANKYNAPHBIM OCAM C Larom 35...45 MM oronieHHble unm 06y>KeHHble
MepHble npoeoga gmametpoMm 0,6...1,0 MM. Onu 06pasytoT 4YacTb cdpepbl - CETKY,
NPOBMCAtOLLLYIO BHW3. B y3nax ceTku BnaaHbl Urnbl AavHon He 6onee 50 MM 1 TOMLLMHON
0,25...0,5 MM. XKenaTenbHo, YTobbl OHM BbINM MAKCUMaNbHO 3aTOYEHbI, MOCKOSbKY TOK,
MOCTYNarLLMiA C OCTPUA, YBENMUMBAETCA, a BO3MOXHOCTb 00pa3oBaHMA MOOOYHOrO
BPEOHOro NPOAYKTA - 030HA - YMEHbLLAETCA.

K obopy "mtocTpbl" yepe3 120° mpukpenneHbl TP MefHbIX NPOBOAA AMAMETPOM
0,8...1 MM, KOTOpbIE CnaAHbl BMeCTe Hap LeHTpom obopa. K 31O TOuke nNopBOAMUTCA
BbICOKOE Hanpsa)keHue. 3a 3Ty e TOouky "nocTpa" KPenutcAa ¢ MOMOLLGI Phi6ONOBHOM
necku gmametpom 0,5...0,8 MM K NOTONKY MAWM KPOHLITEAHY HA PACCTOAHUM HE MeHee
150 mm.

Mpeobpa3osatenb HANPAXEHNA HEOOXOAMM ANA NONYYEHWA BbICOKOTO HANPAXEHUA
He MeHee 25 KB oTpuuaTenbHoi NoNAPHOCTY, nuTatoLiero "ntocTpy”. Tonbko Npu Takom
HanpAXeHUn obecneumBaeTcA LOCTATOMHAA '>KMBYYECTB" a3pOMOHOB, CNOCOOCTBYHOLLLAA
UX NPOHUKHOBEHWIO B NETKWE YENOBEKA.

OnA nomelleHuA TUNa KNAacCHOW KOMHATbl WU LUKONbHOrO CMOPTWBHOMO 3ana
onTuManbHbIM ABNAETCA HanpsxeHue 40...50 kB. MNonyuntb TO UM MHOE HanpAXXeHue
HETPYOHO, HapaliuBaA KOMMYECTBO YMHOXMWTESbHbIX KackagoB, OOHAKO YPEe3MepHo
yBfEKaTbCA BbLICOKMM HanpPAXEHWEM HE CNepyeT, MOCKONbKY MOABAAETCA OMacHOCTb
BO3HWKHOBEHWA KOPOHHOrO pa3spAda, COMPOBOXAAEMOro 3anaxoM 030Ha U PEe3KUM
CHWXEHNEM 3DEKTUBHOCTY PaboTbl YCTAHOBKM.

Cxema npocTteiwero npeobpasoBaTtefiAi HanNpPAXeHUA NpuWBEAEHa Ha puc.2,a.
OcobeHHOCTbIO €ro ABMAETCA HENOCPELCTBEHHOE nuTaHue OT cetTn. Bo BpewmA
NONOXMTESNBHOrO NoAynepuoga CETeBOro HanpAXeHuA Yepes pesuctop R1, amog VD1 u
nepsuyHyto 06MOTKy TpaHcdhopmatopa T1 3apaxaeTcA koHgeHcaTop C1. TpuHucTop VST
MpuM 3TOM 3aKpbIT, MOCKOMbKY OTCYTCTCBYET TOK 4Yepe3 ero YnpasfALWA SeKTpop,
(napeHue HanpaxenuAa Ha guope VD2 B NpAMOM HanmpaBneHUM Mano no CPAaBHEHUIO C
HanpAXeHWem, HeobXOANMbIM NA OTKPbIBAHWA TPUHWUCTOPA).

Mpu otpuuartensHom nonynepuopge auopsl VD1 n VD2 3akpbiBatotcA. Ha katone
TpuHMCTOpa 06pasyeTcA NageHe HanpAXXeHA OTHOCUTENBHO YNPaBAAKOLLLEro 3MeKTpoaa
(MUHYC - Ha KaTtoge, NAKC - Ha YNPaBAAKOLLEM JNEKTPOLE), B Lenu YnpaBRAoLLEro
9NeKTPoAa NOABNAETCA TOK, U TPUHUCTOP OTKPbLIBAETCA. B 3TOT MOMEHT koHaeHcaTop C1
paspAXaeTcA 4epe3 nepBuUHYD 0BMOTKY TpaHccopmaropa. Bo BTOpuyHOA 06MOTKE
NOABAAETCA UMMYSIbC BbICOKOr0 HanNpAXeHWA (TpaHcdhopMaTop nosblwarowmi). U Tak -
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KaXXAblii Nepunog, CETEBOIO HaNPAXXEHNA.

[IBYCTOPOHHME WMMYNbCbl BbICOKOrO HAaMNpPAXEHWA, NOCKOMbKY MNpu paspAgke
KOHOEHcaTopa B Lenu MNepBWYHOM OOMOTKM BO3HMKAKOT 3aTtyxarowime konebaHuA,
BbINPAMIIAOTCA BbINPAMUTENEM, COBPaHHLIM MO CXEME YMHOXEHMA HanpAXeHuA Ha
puopax VD3-VD6. MNocToAHHOe Hanpsa)XeHue C BbIXOda BbIMPAMMUTENA MOCTYNaeT yepes
orpaHuuuTenbHbli pesnctop R3 Ha anekTpoadddtoBUanbHYH "nrocTpy”.

Pesuctop R1 MoXeT 6bITb COCTaBNEH U3 Tpex napannesibHo coegunHeHHbix MIT-2
conpoTmeneHnem no 3 kKOM, a R3 - 13 Tpex-yeTbipex NOCNEROBATENIbHO COEAMHEHHbIX
MJTT-2 o6wwum conpotuenenmem 10...20 MOwm. Peauctop R2 - MITT-2. Ouopbl VD1 1 VD2
- ntobble apyrme Ha Tok He MeHee 300 MA 1 obpaTHoe HanpAXxeHue He Huxe 400 B (VD1)
n 100 B (VD2). Ouopbl VD3- VD6 MoryT 6biTb, KpOME yKasaHHblx Ha cxeme, KLL201T-
KLI201E. KoHgeHcatop C1 - MBM Ha HanpaxeHue He Hxe 250 B, C2- C5 - MOB Ha
HanpaxxeHne He Hwke 10 kB (C2 - He Hwke 15 kB). KOHEYHO, NnpuMeHUMBl 1 apyrue
BbICOKOBOJIbTHbIE KOHAEHCATOpbl Ha HanpsxeHue 15 kB u 6onee. TpuHuctop VST -
KY201K, KY201J1, KY202K-KY202H. Tpaxccbopmatop T1 - kaTywka 3axuraHma b2b (Ha
6 B) oT MmoTOLMKNA, HO MOXXHO UCMONBL30BaTb U APYrYHO, HANpumMep OT aBToMobunA.

BecbMa npuBnekatenbHO MPUMEHEHNE B a3pOWMOHM3AaTOPE TENEeBU3NOHHOIO
TpaHcchopmaTopa CTpouHoi passeptkn TBC-110J16, BbiBOL 3 KOTOPOro COEOMHAOT C
KoHgeHcatopoM C1, BbiBofbl 2 U 4 - ¢ "obwmm" NpoBogOM (ynpaBnAOLWLMA 3NEKTPOR,
TPUHUCTOPA W Apyrue AeTanu), a BbiICOKOBOSMbTHLIA MPOBOA, - C KoHZeHcaTopoM C3 u
pnogom VD3 (pmc.2,6). B 3TOM BapuaHte, Kak nokasana npakTuka, >XenatesbHO
MCMoNb30BaTh BLICOKOBOSMLTHLIE Anoabl 7TE350AD nubo KU 105 n gpyrue guopbl C
obpaTHbIM HanpAXXeHWem He meHee 8 kB.

X! Vot 7,587/
yA—— ﬂZ(?.?_’ ’t IMK;,M(M 2100
A1 IR I r2ame v gse
w Vst -
= K¥201K
§ reoon Y 7 l v,
' V79 Vo
ay | TP g%
D g Gspprio- 6)
BuanbHon "nocTpe

puc.2

MoHTMpOBaTbL [eTanM aspouoHM3aTopa CnepfyeT B KOPMyCce COOTBETCTBYHOLLMX
rabapuTtoB Tak, 4YTo6bl MeXOy BbIBOLAMW BbICOKOBOJbTHLIX AMOLOB W KOHLEHCATOPOB
6610 pocTatouHoe paccTtoAHue. Nocne cOOpPKM MOKPLITb 3TU BbIBOAL! PacniiaBleHHbIM
napaduHom, Toraa yaacTca n3bexarb NoABMEHWA KOPOHHOrO paspAna v 3anaxa 03oHa.

A3pOMOHM3ATOP HE HYXKOAETCA B HANaXWBAaHUM M HaYMHAET paboTaTtb cpasy nocne
BK/OYEHWA B CETb. M3MEHATb MOCTOAHHOE HAaMpAXEHWe Ha BbIXOLE aspouoHU3aTopa
MOXHO nop6opom pesuctopa R1 unu koHpeHcatopa C1. [AnA HEKOTOPbIX 9K3eMMAPOB
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TPMHUCTOPOB WHOTAA HYXHO nopobpaTb pe3nctop R2 Mo MOMEHTY OTKpbIBaHWA
TPUHKCTOPA NP MUHUMASNbHOM CETEBOM HampPAXEHUN.

Kak ybepntbcA B HOpManbHoi pabote asponoHusatopa? MNpocTeiwmin MHaMKaTop -
BaTta. Hebonblon Kycovek ee npuTArmBaetcA K 'nmiocTpe" ¢ pacctoAnuAa 50...60 cm.
MogHecA (OCTOPOXXHO!) PyKy K OCTPMAM WIJl, YK€ Ha pacCcToAHuM 7...10 cm owyTute
XOSI0OK - 3JIeKTPOHHLIA BeTepok - "acbdpntoBuit". 3TO yKaxXeT Ha MCMpaBHOCTb
aspovoHusatopa. Ho gnA 6onbliein ybeanTenbHOCTUM >KenaTesnibHO NPOBEPUTL €ro
BbIXOLHOE HanpAXXEHWe CTaTMYEeCKUM BOMbTMETPOM - OHO AOMKHO ObiTb He MeHee 25 KB
(mnA 6biToBbIX "TocTp Ymxesckoro" pekomeHayetca HanpaxeHue 30...35 kB). Ecnn Het
HYXKHOTO W3MepUTENbHOrO Npubopa, MOXXHO BOCMONbL30BATLCA MPOCTENLLMM CNOCOO60M
onpeneneHuna BbICOKOro HanpaXxeHuA. B M-06pasHoi nnacTuHe U3 opraHMyeckoro cTekna
CBEPSIAT B LEHTpax OoTrnboB OTBEPCTUA, Hape3arT pe3bby M4 u BBEPTHIBAKOT BUHTHI C
320CTPEHHBIMU KOHLAMW rONIOBKaMU Hapyxy. [MOokKntouMB OOMH BUHT K BbIXOGHOMY
BbIBOLY a9pOMOHN3AaTopa, a APYrom - K 0bLLeMy NPOBOAY, M3MEHAIT PACCTOAHUE MeXay
BUHTamMn (KOHEYHO, MPU BbIKMOYEHHOM W3 CETU YCTPOWCTBE) Tak, 4TOBbl MEXOy WX
KOHLLAMMW Ha4anocb MHTEHCMBHOE cBe4eHue nmbo npockakueaHume MPOBOWHON MCKPbI.
PacctoAHMe B MunnuMmeTpax MEXAY KOHLaMW BMHTOB MOXHO CUMATaTb 3HAYeHMeM
BbICOKOIO HanNpAXXEHWA a3poMOHN3aTOpa B KUIOBOSIbTAX.

Mpn paboTe a3pomoHusaTopa HE AOMKHO OblTb HUKaKWX 3anaxoB. JTO 0co60
orosapusan npodeccop A.J1. YnkeBcknin. 3anaxu - Npu3HaKk BpeaHbIX rasoB (030Ha Mnu
OKMCNOB a30Ta), KOTOpble He [OMKHbI 00pas3oBbIBATbCA Yy HOPManbHO paboTaroLlei
(NpaBuUNbHO CKOHCTPyMpPOBaHHOM) "ntocTpbl. TpyM MX MOABNEHWM €Lle pa3 HYXHO
OCMOTPETb MOHTaXX KOHCTPYKLMM M NOAKMOUEHNEe npeobpasosatena K "noctpe”.

O TexHuke 6e3omacHOCT. ASPOMOHU3ATOP - BbICOKOBOSbTHAA YCTAHOBKA, NO3TOMY
NP ero HanaXMBaHUM 1 SKCMyaTauum LOMKHbI CobnoaaTbCA Mepbl MPELOCTOPOXXHOCTM.
Boicokoe HanpAxeHue camo no cebe HeonacHo. PeluatoLee 3HaueHme UMeeT cuna Toka.
Kak 13BecTHO, onaceH pfiA Xu3Hu Tok cebiwe 0,03 A (30 MA), 0cOBEHHO ecnu OH
npoTekaeT yepes obnactb cepaua (nesanA pyka - npasan pyka). B Halem aaponoHusaTope
MakcMMmasibHaA cuna Toka B COTHU pas MeHbLLE foNycTUMOro. Ho 3To BOBCE He 03HaYaerT,
YTO MPUKOCHOBEHWE K BbICOKOBOSIbTHBIM YacCTAM YCTAHOBKM 6€30MacHO - Bbl MOMyuMTe
OLLYTUMBbIVA 1 HENPWUATHBIA YKON UCKPOI Pa3pAAKN KOHLEHCATOPOB YMHOXMTENA. [103TOMY
NpW BCAKOW nepenaiike getanen unm npoBOAOB B KOHCTPYKLMM BBIKIHOUNTE €€ U3 CeTU U
3aMKHUTE BbICOKOBOJSIbTHEIA MPOBOA, YMHOXMUTENIA Ha 3a3€MJIeHHbI (COEAMHEHHbI C
o6LMM NpoBoAoOM) BbIBOL 0OMOTKM I (HWXHWIA NO Cxeme).

O ceaHcax asponoHu3aumu. MNpu ceaHce cnepyeT HaxoouTbeA He 6avxe 1...1,5 M oT
"mocTpbl". [octaToyHaA NPOOOMKMTENBHOCTb €XEeOHEBHOro ceaHca B 0ObIYHOM
nometeHnmn 30...50 muH. OcobeHHo 6naroTBOPHOE BAMAHWE OKA3biBAKT CEaHChbl NEPEf,
CHOM.

[MOMHWTE, YTO al3POMOHMU3ATOP HE WCKNYAET BEHTUNALMIO MNOMELLEHWA -
a3pPONOHN3NPOBATL CIEAyeT MOSIHOLEHHbIA (T.e. HOPMAasbHOro MPOLEHTHOr0 CoCcTaBsa)
BO3OyX. B nomewieHnn C njoxod BEHTWUNALMERA a3poMoHM3aToOp Hapo BKIKOYATb
NepuoaMYeckn B TeUYEHME BCEro [HA Yepe3 HEKOTOpble WHTEpBasbl BPEMEHM.
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OnekTpuyeckoe nose a3ponoHM3aTopa OUYNLLAET BO3AYX OT Mbln.

MomHWTE, YTO BbIXOLHOE MOCTOAHHOE HAaMpPAXEHUE He [OMKHO ObiTb HuXe 25 KB.
Monb3bl OT YCTPOWCTB C HWU3KUM HAMNPAXXEHWEM NUTAHWA He 6bino M ObiTb HE MOXET.
BbICOKYIO KOHLEHTpaLuMl0 aspoMOHOB OHW CO3pJatoT (M3mepuTenbHble npubopbl 3TO
(OUKCUPYIOT), HO adpPOMOHBbI "MepTBOPOXKAEHHbIE", He CMOCObHbIE [OCTUYb JIETKMX
yenoseka. Bo3myx B NOMeELLEHWM OYMLLAETCA OT MblAW, HO Bedb 9TOr0 Mano AfA
XKN3HeobecneveHA opraHmama YesnoBeKa.

Her HapobHOCTM W3MEHATb UM KOHCTPYKUMIO "NHOCTPbI' - OTKNOHEHMA OT
npensioxXeHHon npodpeccopom A.JI. YMXKEBCKUM KOHCTPYKLUWU MOTYT MPUBECTU K
NOABNEHUIO NMOCTOPOHHMX 3anaxoBs, BblpabaTbiBAHWIO Pas3fNYHbIX OKWUCAOB, YTO B UTOre
CHM3NT 3DEKTUBHOCTL AENCTBUA aspouoHu3atopa. [la v HasbliBaTb OTIMYAKLLYHOCA
KOHCTPYKLMKO "TTOCTpOi UmKeBCKOro" yxe Henb3A, MOCKONbKY Y4eHblii MOA06HbIX
YCTPOWCTB He pa3pabaTbiBan n He pekoMeHZoBas. A npodaHaLmA BEMKOro n3obpeTeHuna
HeponycTuma.

OpHako NOMCK HOBbLIX KOHCTPYKLMA W 3KCMEPUMEHTbI C adpovoHM3aTopamu
npopomkawTcA. VHTepecHyld KOHCTPYKLUMIO, OCHOBAHHYHO Ha npasponofobHbIX
NPeLanoNoXeHNAX, K TOMY Xe yaobHyH0 B npuMmeHeHnu, paspabotan A. 3bi3tok 13 1. Jlyuka
(PA 5/2000).

OH cunTaet, 4to BCEM, KTO MPOBOAMT 3HAYMUTESIbHYH) 4YacCTb CBOEW XXM3HW B
MOMELLLeHUM, XOPOLLIO 3HAKOMO OLLyLLLeHWe ycTanocTi, 0bA3aTenbHO CONpPOBOXAAKOLLLEe
yenoseka npu pabote gauTtenbHoe BpemA 6e3 NpuToka CBeXero Bo3gyxa. Yem 6onbLue B
BO3[yXe COOEPXWUTCA OTpULLATESIbHbIX MOHOB, TEéM OH MONe3Hee ANA 3A0poBbA. U
Haob0pOoT, YEM B BO3LOYXE COOEPXKMTCA BONbLLE NMONOXKUTENbHBIX MOHOB, TEM OH CUSIbHEE
oTpuLaTenbHO BNWAET HAa 300POBbE YenoBeka (Mbl BblAbliXaeM OrpPOMHOE KOMUYEeCTBO
VMEHHO MOSOXMTESNbHBIX MOHOB).

Cutyauma ewe 6onblie ycyrybnAeTcA, €Cnvm B TakuMX NOMeELLEHWAX paboTatoT
LJIMTENBHOE BPEMA MOLLHbLIE FEHepaTopbl MOMOXMTENbHbLIX WOHOB: TENEBU30Pbl U
MOHWUTOPbI KOMMbIOTEPOB. Tenesn3op, paboTarolimii BCEr0 HECKOSIbKO YacoB B CYTKM,
CnocobeH 3a 24 Y YHUUTOXMTb 6OMbLLYIO YaCTb OCTABLUMXCA OTPULLATENbHBLIX MOHOB.

Cytb oTKpblTMA npod. A.JI. YnKeBCKOro 3akn4vaeTcA B TOM, UTO OH
3KCNepUMEHTaNIbHO A0Ka3asn - a3poMOHbl KUCNOpoaa BO3adyxa ABNAKTCA 06A3aTeNbHbIM
(akTopoM »XM3HWU. Ecnn BHELIHWIA BO3AYX 0CBOOOAMTL OT 3TUX a3pPOWMOHOB (JOCTATOYHO
BO3yX MPOMYCTUTb Yepe3 CoW BaTbl), TO BCE XWBOE B TakOM BO3pyXe rMbHeT. MoHbl
atmocdepbl Obinn HassaHbl A.J1. YkeBCKUM a3pomoHamu, NpoLLecc UX BO3HUKHOBEHWA -
a3pPOVOHM3aLMEN, UCKYCCTBEHHOE HACHILLEHME MMM BO3AyXa 3aKPbITbIX MOMELLEHUA -
adponoHUGMKaLMEN, TeYEHNe UMK - a3PONOHOTEPANMEN (3Ta TEPMUHONOTUA YKpenunach
B MUPOBOWN Hayke).

Nerkne otpuuatenbHble aspouoHbl (OAW), KOHLEHTpaLMA KOTOPbLIX CHUXAETCA C
3arpA3HEHMEM BO3[yXa, HEeWTPanu3yltoTCA TaKKe W METansIMYecKuMn NOBEPXHOCTAMMU
BEHTUNALMOHHLIX CUCTEM W MOMOXKMTENbHBIMU CTATUYECKUMU 3apAfaMu nnactmacc u
LPYrux marepwanos, 4acto ynoTpebnAembiX ANA OTAENKW pabounmx NOMELLEHWIA.
Hanbonee cnabbiMu anekTpu3atopamu ABNAKOTCA BOQAHbIE (TMAPO3NEKTPU3ATOPSI),
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cambIM CUSIbHBIMY - MOSTy4aeMble Npu "cTeKaHnn" ANeKTPOHOB C OCTPbIX 1 MPOBOMOYHbIX
VOHM3MPYHOLLMX 3NEKTPOA0B. ASPOMOHBI Pa3NMYalOTCA XMMUYECKUM COCTaBOM, MacCom,
NONAPHOCTbKY, KPAaTHOCTBbIO SNIEKTPUYECKOr0 3apAda, COCTOAHMEM BO36YXOEHMA K
KMHETUYECKOW 3HEPrUen.

MiocTtpa YnkeBckoro - 310 BnonHe pabotocnocobHblin nanyyatens OAU, xota KM
€ro He TaK yXX 1 BbICOK. V13roToBieHne NocTpbl YKEBCKOro OTHUMAET HEMAno BPEMEHH,
NOTOMY YTO akKypaTHO MpunaATb COTHW TOHKWX WIA1 He Tak MpoCTo, kak "Habusatb"
neyaTHyt0 nnaty papvmoKOMMOoHeHTamu. HeobX0oMmMo M3roToBUTb U CETKY ANA Hananku
Urn, n KonbLo nogobparb.

Ho aT0 ewle u He BCe npobnemsl, KoTopble Heobxoaumo npeoponetb. OgHa U3 Hux
3aK/YaEeTCA B TOM, YTO MOTONOK MOKPLIBAETCA MESIKOAMCNEPCHON Nbifby. MPOYHOCTD
HanMnaHWA NOKPbITUA Tak BESNKa, YTO BCE NOMbITKM YAANUTL Takoe "3aTeMHeHne" noTonka
HE OaloT pesynbTata. He NOMOXET 1 BbICOTa, ECNK JIFOCTPA pa3MeLLeHa Ha pacCTOAHMM
MeHee 80 cM OT noTonka. MNoToNoK BLICTYNAET B POSM 3EMJIU, U 3a3EMJIEHNE YCTAHOBKM B
LLeNIOM He MUCKNKYaeT 9TUX HEMNPUATHOCTEN (3a3eMnATb CxeMy B No6OM crydvae
Heobxooumo). M3bexaTb  ykasaHHOM  Npo6nemMbl  MOXHO  PacrnosioXeHWem
rMAPON30NALMOHHOIO MOKPLITUA HAa MOTONKE B TOM MECTE, MOA, KOTOPbIM MOABELLEHA
nocTpa (MnoLagb M3onupyroLwwei npoknapku gomkHa 6onee yem B 6 pas npeBbilaTb
nnoLiagb NHCTPbI).

Kpyrnaa ntoctpa ¢ KONMMYeCTBOM OCTpUeB 372 (YCNOBHbIA nokasaTtenb apdekTus-
HocTu 30) 3HauMTENbHO YCTymaeT MPOBOSIOYHLIM W3fyyaTenAaM. [Ba NPOBOMOYHbIX
nanyyatena (< 0,15 MM 1 AnUHOM No 4 M KaXXAbliA) UMEIOT NokasateNb 3 EKTUBHOCTY,
paBHblii 640 npotue 30 y Kpyrnoro usnydartend. OnA pasMeLleHna ncTpbl He0bXxoaMmo
NPeaycMOTpeTb BMOSIHE OMPEAENEeHHOE MECTO, HaxOAWTCA MNOA JIOCTPOW Hesnb3A
(paccToAHWe [0 NIOCTPbI OT TENA YenoBeka He [OMMKHO ObiTb MEHbLLE 2 M).

PaccmoTtpum npoBsonoyHble msnyyatenn OAW. lMepBoe u camoe rnaBHoOe, 4ToO
HEobXoaMMO CTPOro BbIMONHATL AnA peanusauun OAU, utobubipa3pALHbIA TOK Obin He
6ornee 107...10-8 A, Mpu KOTOPOM He FreHepPUPYHOTCA BUONOTMYECKU aKTUBHBIE rasbl TakuE,
Kak 030H W OKMCAbl a3oTta. [1peBbllieHMe TOKa MPUBOAMT K MEPEXOdy 9NEeKTPUYEeCcKoro
paspAna B CBETALLMIACA, TaK Ha3blBAEMbI "KOPOHHbIA", KOTOPbIA BPefeH A YeNioBeka.

AdhdektnBHOCTb M3nyyatenein OAWM 3aBucut OT paguyca KpUBM3HLI OCTPUA UK OT
paguyca npososnoku (tabn.1 v 2). Ecnun usnyyatens OAU B TemHOTe CBETUTCA, TO CneayeT

Ta6nuya 1 Ta6muya 2
p*, mm Enau, KB/cm r*, MM Enay, kB/cm
0,0058 8000 0,038 186
0,012 370 0,129 115
0,0251 222 0,5 74
0,05 273 1,03 61
0,115 64
0,47 63 *r — pomMyc NPOBONOKM (ans NPOBONOY-

"5 — POIYC KPHEH3HS KOHLT OCTOHS |31 Horo Tuna uanyyarenes OAN)

uronsuarbix Manyyarenei OAM)
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M3MEHWUTb KOHCTPYKLMIO M3fydaTenA uian noXxXepTBoBaTb 3PMEKTUBHOCTbIO CUCTEMBDI,
CHU3MB NOABOLMMOE BbICOKOE HanNpPAXEHWe K 13nyvaTento. 3anax 030Ha B MOMELLEHUUN He
LOSKEH OLLyLLaTbCA (OH XOPOLIO 3HAKOM CheuuanucTam, 3aHMMaroLMMCA PEMOHTOM
TENEBN30POB). HEKOTOPOE CHUXKEHWE HANPAXKEHWA JOMYCTUMO UCKITHOUUTENBHO NWLWLb ANA
BbICOKOS(D(EKTUBHbIX UM3flyyaTeneri NPOBOSOYHOrO TWMNa W KOHCTPYKLUA CTPOro
ONpefeneHHoro UCnosiHeHnA. YOAuyHoW KOHCTPYKLMEH MOXHO HasBaTb MPOBOSIOYHbINA
nanyyatens OAW, pasmelleHHbIi MO MepUMETpy KOMHaTbl Ha paccToAHun 6onee
nonymeTpa OT CTEH ¥ noToska. [ogBoanMoe HanpAXKeHWe COCTaBAAET 0KO0 12 KB. Yem
6onblue paccToAHue OT CTeH, Tem Oonbluee HamnpfXeHue [OoMyCTUMO MOABOAWTb K
usnyyarento OAM 6e3 onaceHnA BOSHUKHOBEHWA KOPOHHOIO paspAaa.

BbINO MCNbITAHO HECKOSbKO BapuaHTOB MpoBOSIOYHbIX unydatenen OAU. Camblii
MPOCTON: NO NEPUMETPY KOMHATbI Ha paccToAHuM 6onee nosymeTpa OT CTEH W NOTONKa
HaTArMBaKT HEW30SIMPOBAHHLIA MPOBOIOYHBIA MOHWU3WPYHOLWMIA ONEKTPOR-U3NyYaTeslb
OAN wn3 Huxpoma @0,1...0,3 mm. K cTeHam wusnyyaTenb KpenAT C MOMOLLbHO
BbICOKOBOJSIbTHbIX W30MIATOPOB UM MNPOBOA NPOMYCKAaKT Yepe3 KonbLAa B yraax
06pa3oBaHHOr0 MPOBOOHWKOM W3fyyaTens MPAMOYrofbHWKAa. HO BROAHE JOMyCTUMO
YNPOCTUTb KOHCTPYKLMIO, MPUMEHMB JIECKY BMECTO TBEPAbIX M30MATOPOB. Heobxognmo
nNpegycMOTpPeTb HATAXEHWE MNPOBOOHMKOB, YTOObl MCKNOUWTL MPOBUCAHWE U
CKpyumBaHue. PacctoAHne Mexay NpoBOAHMKAMU [OSMKHO BbiTb 6onblue 2 M (puc.3, roe
1 - n3onATop (necka); 2 - nanyyarenb OAU (NpoBonoka); 3 - HUXPOMOBOE KOMbLO; 4 - 6ok
npeobpasoBaTtesiA ¢ YMHOXUTENEM HanpaxeHuA (-12...-50 kB); 5 - BbICOKOBOMbTHbIV
MPOBOLHMK).

Mopasatb BLICOKOE HaMpAXEHNe MOXHO B Jtobyto : L
TOuky nonotHa wusnyvatena OAW, HO yem Kopoue z
NMPOBOAHMK, COEAWHAKLWMNA TreHepaTop BbICOKOro 3
0TpULaTENLHOrO HaNPAXXEHUA ¢ nanyyatenem OAW, Tem
HWKe u TpebosaHuA K Hemy. CoefumHAlT 610K -2
reHepatopa ¢ nonotHom OAU ntobbIM BbICOKOBOSIbTHBLIM i
NMPOBOAHMKOM. B fOMaLLHMX YCrIOBUAX TaKOW NPOBOLHMK Jseo I
MOXHO W3roTOBMTb U3 TENEBM3UOHHOrO Kabena PK-75,
yoanuMe nNpPefBapuTENbHO BHELLHIOK UW30NALMIO W > 2000 -
3KPaHHYO ONJIETKY.

MOXHO ncnonb3oBatb nMpakTuyeckun nrobon 6ok
BbICOKOBOJSIbTHOrO NCTOYHMKA 0TpULaTeNIbHOro
HanpsAXxeHuAa, obecneumsarownii HanpsxeHue 6onee b ® 2 d
25 KB (kenatenbHO C BO3MOXXHOCTbHO PEryiMpoBKU qﬂ—dxs
BbIXOLHOMO HanpAXeHWA) npu Toke 6onee 1 MKA (xoTA
[OCTaTOUHbIM ABAAETCA AMaNa3oH Harpy30YHbIX TOKOB puc.3
107...108 A).

CnuwkomMm npocTble Cxembl npeobpasoBaTteneit HanpAXEHWA, Kak W3BECTHO, He
BCerga HagexHol B akcnnyatauum. KM cxem Ha yacTtotax B HECKONbKO COTEH repl,
BECbMa HW30K. [OBbILIEHME 4aCTOTbl NO3BOSIAET WCMOMb30BaTb B YMHOXWUTENAX
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HanpAXXEHUA KOHAEHCATOPbl Masol eMKOCTM (COTHM nukKodpapag) npu XOpOLUEN
CTabUNbHOCTY BLICOKOrO HanpAXEHUA.

CxemMa NCTOYHMKA BbICOKOrO HanpAXEHNUA OTpUL,ATENbHOM NONAPHOCTW U30bpaxkeHa
Ha puc.4. HeocnopumbIM [OCTOMHCTBOM CXEMbl ABAAETCA BO3MOXHOCTb PerynnpoBKM
yacToTbl NpeobpasoBaHNA ANA ONTUMKU3ALLMM HaMBbIrOLHeLWero Belbopa pexxunma paboTbl
B CUCTEME CXeMa - BbICOKOBOJIbTHBIA TPAHCAOPMATOP - YMHOXMUTENlb HanpAXEHWA -
Harpy3ka. Begb He CekpeT, 4TO MpWM NPakTUYECKOW peanusauum Takux YCTPOMCTB
OCHOBHOW 3apadveii AenAeTcA Bblbop pexuma paboTbl HE TOMbKO TPAH3UCTOPOB, HO W
TpaHcopmaTopa, B KayecTBe KOTOPOro aBTOP PEKOMEHAYET WCNonb30BaTb
BbICOKOBOJIbTHbIE KaTyLLKW UCKITHOUNTENbHO (habpuyHOro Npon3BoaCTBa, YTobb! M3bexarb
nNpo60eB B BbICOKOBOSILTHOW 0OMOTKE.

C1862 C243
{— i

DD1.1 DD1.2

R1100x

VT4 {10 wr. MAT
2BTno10M)
L C6...C11 390 x 30kB
DD1 K176/1ES VT1, VT2 KT315I

c343 VT3, VT4 2T827A

K vanyuateno QAW

puc.4

Moponpet ntobon cTpouHbii TBC (0T UBETHOrO MM YepHo-6enoro Teneensopa) ¢
NCMPaBHOW  BbICOKOBOSIbTHOW  06MOTKOW. [lepBuYHyr0 0OMOTKY HamatbiBawT
CaMOCTOATENbHO - B ABa NPOBOAA NO NATb BUTKOB TOACTBIM MHOMOXMWSIbHbIM NPOBOAOM
(yem Tonwe, Tem nyywe). O6MOTKY pasMeLLalT Ha BTOPOA MOSIOBUHE CEpPLEYHMKA.
MpepnouteHne B Bbibope TBC cnepyeT otoaeatb BCE Xe TeM, Yy KOTopbix 6onbliee
KONIMYEeCTBO BWUTKOB BbLICOKOBONLTHOW 0OMOTKM. [lockonbky Tenesusop (Hampumep,
3YCLT) mMoxeT BecbMa anutenbHoe BpemMA paboTaTb NpU HANpPAXXEHUW Ha BTOPUYHON
obmotke TBC 8 kB u 6onee, T0 cnegyeT MCnonb3oBaTb AOMONHUTESNIbHLIE 3BEHbA B
YMHOXWTENE HaNPAXEHNA).

OnTmarbHyt YacToTy yCTaHaBAMBAKOT NMOACTPOEYHLIM Pe3nucTopom R1, BbIxogHOE
HanpAXXeHWe - nepeMeHHbIM peauctopom R9. B aBTopckom BapuaHTe 610K yMHOXUTENA
HanpAXeHnA KOHCTPYKTUBHO BbINOJSIHEH B OTOEIbHOM reTMHakCOBOM Kopnyce U 3anut
napadguHom. Heobxoommo BbICOKOBONLTHLIA Kabenb coeauHuTb BHYTPU 650Ka, YTOObI
KOHTaKTHOE COefMHeHne He bbino cHapyxu 6oka. B kauecTBe NCTOUHMKA NuTaHWA +12 B
“Ccnonb3oBaH CTabunuanpoBaHHbIA Bl ¢ 3aWMTOR N0 TOKYy U OrpaHuYeHnemM Toka Ha
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npepene 3 A.
Mukpocxemy DD1 MoxHO 3amenutb K561J1E5, TpanaucTopel VT1 u VT2 nobbimu
KpeMHueBbIMU N-p-N € Uygmax>25 B, VT3 n VT4 - KT827A,b unu coctasutb (M0 cxeme

JapnuHrtoHa) u3 pByx TpaHaucTopos, Hanpumep, KT815B,I n KT819B,I (BM, I'M).
BbixopgHble TpaHsucTopbl 6510ka npeobpasosatena (VT3 u VT4) HeobxoomMmo yCTaHOBUTL
Ha TennooTBOAbl - pebpucTble paguatopbl naowagbio no 400 cm2  KaxAablid.
BbicokoBonbTHbIE KoHAeHcaTopbl C6-C11 Tuna K15-4, 470 n®x30 kB ot uepHo-6enbix
namnoBbix Tenesnsopos. Avnoabl KLL106IN 3amMeHnMbI nto6biMM aHanornyHbIMM.

Cxema HapexHa B 93KcniyaTauuu, CyMMapHaA HapeXHOCTb aspouoHusaTopa
onpegenfaeTcA rpamoTHbIM BbIGOPOM CMAOBOrO TpaHcOpMaTopa M HU3KOBOMLTHOIO
UCTOYHMKA NWUTaHWA gnA npeobpasosatena. Bo3spaliaack K puc.3, cnegyetr OTMETUTb,
YTO OT Ka4yeCTBa NMPOBOJIOKU (TOJ‘IbKO HeI/ISOHI/IpOBaHHbIVI NPOBOAHUK MOXXHO UCNONb30BaTb
B kauecTtBe uanyyatrena OAU) n akkypaTHOCTU, NOCEROBATENIbHOCTY BbINOIHEHNA BCEX
TpeboBaHwii noHn3atop bymet pabotate Hapnexawwum obpasom. B npotuBHOM crnyvae
6ynet BblpabaTtbiBaTLCA 030H M OKWCAbI a30Ta, a cxema bymer pa3MasbiBatb Mblib MO
NOTONKY U CTEHaM.

CobpaHHaA 13 ncnpasHbIX getanen cxema HaumHaeT paboTatb cpasy. Pesuctopom
R1 ycTtaHaBnMBatOT 4acToTy, NPU KOTOPOW BbLICOKOE HampAXeHWe MakcumanbHO (npu
HEO0CTaTOYHO BbICOKOM HanpAXEHUU CRefyeT yBenmunBaTb CONPOTUBIIEHNE PE3UCTOPOB
R11 n R12 po 470 Om n 6onee, 3TO 3aBUCUT U OT KOIMYECTBA BUTKOB MCMONb30BAHHOM
nosbiwaroLen katywkm TBC). Mockonbky npeobpasosaTtesib ABYXTAKTHbIA, TO MAarHUTHbIV
3a30p B CEPAEYHVKE HE HY)XXEH, U NPOKNagKy MeXay 4acTAMuU DeppuUTOBOro CEPAEYHUKA
cnepyet ypanutb (KM cxeMbl Npu 3TOM BO3PacTeT).

Cxema npeobpasoBatenA [OBOMbHO MOLLHAA [ONA  MCMONb30BaHMA B
aspomoHn3aTope, MOITOMY MW3MEpPEeHWe BbICOKOrO HampfAXeHWA O4YeHb NpPOCTO
OCYLLECTBUTb, COEAMHWB CTPENOYHbIN M3MEpUTENb Toka C L06aBOYHBIM PE3UCTOPOM
TpebyemMoro HoM1Hana (B aBTOPCKOM BapuaHTe MCNoNb3oBaHbl MukpoamnepmeTp M2003
C conpoTuBieHneM pamkn okono 2200 OM 1 TOKOM MONHOrO OTKNOHEeHWA 50 MKA u
pobasouHbin pesuctop ¢ obwwmm conpotusneHnem 400 MOm, cocTasfieHHbIn U3
pesuctopoB K3B). Pesuctopbl Tvna MOT-2 ucnonb3ytoT Wb B KpaiHem cryyae
(Upas.max=700 B). Takum obpa3om, cymmapHoe conpoTusnerue coctasnaet 500 MOMm, u
cTpenka npubopa OTKIIOHAETCA Ha MOCMEOHIO OTMETKY LUKaNbl NPU HaMuMu Ha aHoae
puoga VD6 HanpaxeHuAa 50 kB. [nA manoMowHbix cxem npeobpasosatenet cnepyet
NMPUMEHATb  ANEKTpoCTaTUYeckne BONMbLTMETPbI.  KonnyectsO MMKPOOPraHU3MOB
yMeHbLuaeTca npu pabote asponoHmaaTopa B 70...100 pa3. [AnA opraHoB abixaHnA 0cobyto
ONacHOCTb NPEeACTaBNAET MENKOAMCNEPCHAA Mblfib, KOTOPAA OYeHb MNIOX0 OUNLTPYETCA
NOObIMY OUABTPYIOWLMMK CUCTEMamMu, HO "rpynnupyeTtcA” B 6onee KpynHO3epHUCTbIE
YyacTuLbl, KOTOpble MOA, AEeACTBMEM HAMNpaBfieHHOro NOTOKAa a3POMOHOB OCEAAt0T, TaK YTO
BO3[yX CTAHOBWUTCA OYULLEHHbIM KaK OT MblAM, Tak M OT MUKpoopraHusmoB. Cxema
YCTPOICTBA AOCTATOMHO NPOCTaA U ONA HAYMHAKOLLMX paguontobutenen.

HyHO ckasaTb, 4TO N0 pasHoobpasutd  KOHCTPYKUWA  u3nyyatenen
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VTi KT3iSH

OctanbHele Urnbl
He noKasaHu!

puc.5

VT2 KT640R
VT3 KT8i2R

vybs KL208%
VD2-VYD6 KiNgT
C6~CiB 4100~ 63 §
CS  0,0Sme x UDOS

]
Tes

a3pOMOHN3aTOPOB XypHan
“PagioamaTop” 3aHuMaer,
6e3ycnoBHO, NepBoe  MEecCTo
cpepu Bcex mspaHui. MNpumepom
TOMY MOXET CHAYXUTb Takxe
KOHCTpyKunA B. Jlebepesa n [.
NebepeBa wn3 r. Kuea (PA
8/2000). OHu  npeanoxunu
KOHCTPYKLMIO U3 Ccdhepuyeckon
NOCTPbI (puc.5) n
TPaH3UCTOPHOrO npeobpaso-
BaTenA TOKa B MEpPeMEHHbIA C
yactoTom 8...10 k'L, (puc.6).
Mpeobpasosartens copep-
XWT 3aparoLmin reHepartop (DD1,
DD2), ycunuTenb MOLLHOCTK
(VT1), NPEAOKOHEYHbIN
ycunutenb (VT2) M BbIXOQHOW
kackap (VT3), reHepupytoLLui
nepeMeHHoe HanpaXxeHue
10...12 kB. B ymHoxutene (C6-
C10 " VD2-VD6) 3T0
HanpAXxeHue yMHOXaeTcA
reHepaTopoM  oTpuuaTenbHbIX
MOHOB, KOTOpbIE BbIOENAKTCA Ha
ee urnax nop [encTBvem
BbICOKOr0O HanpAXeHUA.
TpaHcopmatop T1 HamMoOTaH Ha
TopouganeHoM  (peppuTOBOM
cepaoeyHuke 28x8. Obmotka | -
300 Burt. M3 20,15 Mm, 1l - 25
But. MAJ1 &0,33 mm; T2 - Ha
PeppuToBOM CepheyHuke OT
CTPOYHOro  TpaHccopmaropa
COKC-208. Obmotka | - 45 BurT.

N3N 0,53 mm, Il - 2500 sut. M3 0,1 mm. LLnpuHa HamoTkm T2 10 MM, Yepes KaXKabii
CNOW Hapo YNOXWUTb NPOKMagky W3 PTOPOMNIacToBON NEHTbl TONWMHOW 50 MKM.
TpaHccpopmatop T2 U YMHOXUTESb MOMELLEHbI B TEKCTOSIMTOBBLIA KOXYX C TOMNLLMHOW
CTEHOK 2 MM ¥ 3an1Tbl NapadMHOM (CTEAPUHOM CBEYHBIM).

Tpanauctop VT3 KT812A yctaHoBneH Ha TennooTtesoge, npeobpasosatesib U ero
Kopnyc 3asemseHbl (Ha 6atapen otonneHuA, Tpybbl Bogonposoda). MCTOUHUK muTaHuA
npeobpasoBaTenA OO/MKeH BbigaBaTb Asa HanpaxeHna: +30 B, 280 MA n +5 B, [>40 MA.

Eh ]
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Nioctpa unoHusatopa (puc.5) npepctaBnAeT =204
coboit LLIapOoBYHO noBepxHocTb 400 mm, fo
obpasoBaHHyt0  monykonbuamu (6 WT.) M3 £
antomMuHuesblx Tpy6 @8...10 mm. B nontocax
NonyKosnbLia CKPenieHbl cneumanbHbIMU  Laibamm

TTOICLT
.
.

(puc.7). B nonykonbLax NPOCBEPNMBAIOT CKBO3HbIE L2252
otBepcTMA @3 MM ¢ warom 35..40 MM. Yepes ool | lws
OTBEPCTMA MPOAEBAOT  anioMUHMEBLI  MPOBOLL 6ot
@2,5MM CBEpXy [0 HW3y, o6pasyA mapannenbHble & O9TB.&3.2 puc.7

COCTaB/IAKOLLME KapKaca wapa. K nposogam ¢ warom ans KPOHmTeMHa_._GOo

35...40 MM NpunanearoT antoMUHKEBBIE UMbl J1 MM,
3a0CTpPeHHbIe Ha KoHLUax, avHon 40...50 mm. JTocTpy
MoHM3aTopa NOABELUMBAKOT K NOTOSIKY HA U30NATOPAX.
Bbicokoe HanmpAXeHue nopaeTcA OT YMHOXUTENA K
NIOCTPE BLICOKOBOMLTHLIM Kabenem. E

Opyron pyat, B. Wrtanb u (O. LtaHb u3
r. bepoAHcka, 3anopoxckon 06n., NpepnoXun
“nocTpy” ANA MHAMBMAYANbHOro Ncnonb3osanua (PA
1/2001). OHW npepnoXxwunn Takue HanpasfeHUA
NPUMEHEHNA a3PONOHN3ATOPOB:

Lna npaktnyecku 340poBbIX JIK0AeN B Bo3pacTe Ao 40 nert:

- NOAAEPXKaHWe BLICOKOTO YPOBHA TPYAOCMOCOBHOCTW, OCOBEHHO B 3UMHUIA MEPUOA,
(>kenatenbHO B COYETAHWM C NPUEMOM NOANBUTAMUHOB);

- NpohunakTMka M nevyeHne YHKLWOHASbHBIX PaCCTPOWCTB LEHTPafibHOW HEepBHOM
cuctembl (6eCCOHHULA, Pa3ppaXUTENbHOCTb, ObICTpaA YTOMIAEMOCTb) M CEPLAEYHO-
COCYANCTOW cUCTEMbI (HEMPUATHBIE OLLYLLLEHUA B 061acTW Cepala, 3peaka - HapyLweHna
putMa cepaLebneHui);

- npodunakTika n neveHue 3aboneBaHwin BEPXHWUX AblXaTeNbHbIX MyTei (rpunmn, ocTpble
pecnupaTopHble BUPYCHbIE MHADEKLLMN, aHTWHBI, BPOHXWUTBI U Ap.).

Ana any crapwe 40 net u ApYrux, UMELNX HadyaslbHble cTapmmn 3a00/1eBaHnA
CepheyHo-CocyancTon, LEHTPasIbHON HEPBHOW, SHOOKPUHHON, UMMYHHOW CUCTEM,
a3POMOHU3ATOPbI MOXHO MPUMEHATb AJIA SIEYEHUA B JAOMALLHUX YCROBUAX MPaKTUYECKU
6€e3 ncnonb3oBaHNA MeAMKaMEHTO3HbIX CPEACTB.

Ana noped, nMeroLmnx BbIpaXKeHHble 3a00/1eBaHNA ePEeYNCIIeHHbIX CUCTEM U
OpraHoB, aspoMOHM3ATOPbl  UCMOMb3YKT Kak obLlieykpennawowee CpefcTso,
OLHOBPEMEHHO C NPUMEHEHNEM MEONKAMEHTO3HbIX U APYrUX METOAOB JIEYEHUA.

Ana noxwbix srofed - 3amepjieHne CTapeHwA opraHusmMa, npodunaktTuka u
neyeHve Takux 3aboneBaHwi, Kak pacceAHHbIA CKepos, CTapyeckuin mapasm u gp. He
TOSIbKO TpaBMarosioram W3BECTHO, YTO MpPW NepenoMax B MOXWIIOM BO3pacTe KOCTM
CpacTalTCA O4YeHb MeQJIeHHO. VIMelTCA AaHHble, YTO MCMOSb3yA MOHU3MPOBAHHbINA
BO30YX, MOXHO YCKOPUTb CpacTaHune KOCTEN U B MOXXMNOM BO3pacTe.

Hopmanusya ob6MeHHble npouecchl B opraHu3ame, paboTy LeHTpasnbHOW HepBHOM
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CUCTEMBI, MOBBLILAA WMMYHUTET, a3POMOHWN3ATOPbl ABMIAKTCA XOPOLUMM CPELCTBOM
NPOOUNAKTUKA MHADAPKTOB, WHCYMLTOB, 3/10KAYECTBEHHLIX HOBOOOPA30BaHWA, T.e. TeX
3abonesaHuii, OT KOTOPbIX Haubosiee 4acTo yMUPaKOT AW U HE TONbKO B MOXMIOM
BO3pacre.

MoHusatopbl BO3myxa He ABAAKTCA "CPEACTBOM CKOpoit momoLwm". Tonbko
perynapHoe eXXefHEBHOE UCNOb30BaHNE adpONOHN3aTOPOB, 0COOEHHO B 3UMHMIA Nepuop,
(a3ponoHK3aTopbl B OTIMUME OT JIEKApPCTB He "pacxopytoTcA” M He OKasblBAKT BPELHOro
BIMAHUA HaA NEYEeHb W MOYKKU), OACT BbIPAXKEHHLIA TepaneBTUYECKUA IPEKT,
npesoxpaHuT Bac 0T MHOMMX OYeHb Cepbe3HbIX 3a60neBaHnin, OMONOAUT Baw opraHusm.

ABTOpaM NPUXOAMIOCH UCMONb30BaTb HECKOSLKO Pa3fIMUHbIX CXEM UCTOYHUKOB TOKA
BbICOKOr0 HampAXXeHuA [fA MoHu3aTopoB. MM noHpaeunacb cxema b. WBaHosa,
npuBeaeHHan Boiwe. MNpy 0Tope TMPUCTOPOB XXeNaTenbHO, YToObl CONPOTUBNEHNE MEXAY
yNpaBnAOLLAM 3NEKTPOLOM U KaTopoM B 0bonx HanpasneHnaAx 6oino 6onee 200 Om. IMpu
3TOM CXema ycToiiumBo paboTtaeT npu HanpAXxeHun B ceTh oT 200 go 250 B, notpebnaeTt
MEHbLLWIA TOK.

Mpyn MCNonb30BaHWUN a3POMOHIN3ATOPOB YUUTLIBAKOT TPU hakTopa:

1) BpeMA BObIXaHWA WOHWU3MPOBAHHOrO BO3AyXa (B Pa3nMuHON nuTepaType
yKasbiBaeTcA BpeMA oT 10 MUH [0 4 u);

2) KOHLLEHTpaLMIO OTpULLATENBHBLIX a3POUOHOB BO BAbIxaeMoM Bo3ayxe (oT 103 o
107 B 1 c™m3);

3) "kuBy4ecTb" - B JAHHOM Cily4ae CNMOCOOHOCTb a3POMOHOB NMPOHUKATD HE TONBKO
B BEPXHME OblxaTefbHble NyTH, HO U B nerkue. OnpeaenAeTcA BENUYMHON OTPULLATENLHOMO
HanNpPAXXEHWA, NOAABaEMOro Ha anekTpoabl noHmsartopa (15000...60000 B).

ABTOpbI MCMNonb30Basm
camopenbHyro "nocTpy YmxeBckoro"
puametpom 0,5 m (puc.8) u3 90 urn,
HanpsaxxeHweM 15000 B, pacctoAHue oT
30HbI AblxaHuA 0o "noctpbl” 1,5...2,0 M,
BpPemA ceaHca 2 4 B TeyeHue 1 Mec.
Yepes Hepento nocnie Hayana CeaHcoB
adpoMoHOTEPANN  YNYYLINICA COH,

PeKpaTMNMC roNoBHbIe Gonn v 6omm e K& v \\\ N
obnactu cepaua, Opyrve L0\ e

MONOXUTESIbHbIE N3MeHeHuA
HacTynunu B 6onee nospHue cpoku. B
panbHeiilleM WUCMoNb3oBanM annapatbl MHAMBUAYaNbHOTO BO3AEHCTBMA (HanprXeHue
24000...27000 B, 19-27 vrn, umeroLLme Takne npenMyLLEecTsa nepeq a3ponoHu3aTopamm
¢ "ntocTpoin YmxeBckoro", Kak BO3MOXHOCTb MECTHOrO BO3LENCTBUA Ha CAWU3WCTbIE U
NOBPEXAEHHbIE KOXHble MOKPOBbI, BO3MOXHOCTb C€O3[aHuA 6oree  BbICOKUX
KOHLLEHTPALMM MOHOB MpU BObIXaHUM BO3Myxa Ha BfIM3KOM PacCTOAHWUM OT MrJl, MeHbLUME
3aTpaTbl CPEACTB W MaTepuanoB, MeHbliaA TPYAOEMKOCTb MNpu WU3roTOBNEHUM
aspomoHusaTopa 1 ap.

puc.8

:‘,'5 BrnokHoT “Pagioamartopa” Ne 1-2005



A3pounoHunsaropbl

Urnbl n3rotoBAAOTCA M3 cepebpAHOi nNpoBOMOKW. [lpyu pasmMewieHun wurn
MOHM3aTopa Ha paccToAHuM 3...5 CM OT NOBPEXAEHHOW MOBEPXHOCTU KOXMW BO3HWKaeT
KOPOHHbIN pa3pAg, u 06pa3ytoTCA 030H U OKMUCAbI a30Ta (MOABAETCA XapakTepHblii 3anax),
OKasblBalT AesnHduuupyrowee Bospenctene. OQHaKo WX OERCTBME npekpawaeTca ¢
BbIK/TFOYEHNEM UMW YAANIEHUEM adpOMOHM3aTopa Ha BonbLUee PacCTOAHNE.

B TakoM pexume paboTbl C KOHUMKOB WUrN OTAENAKTCA MUKpOYacTMLbl cepebpa,
0CEAAloLLMEe HA MOBEPXHOCTU KOXMW WU CIU3UCTBIX BEPXHWUX AbIXaTeNbHbIX NyTel npu
BAObIXaHWM BO3gdyxa Ha 6AM3KOM pacCToAHMWM OT wril. bakTepuuuaHble CBOMCTBA MOHOB
cepebpa BCEM AABHO W3BECTHbI.

MN3o06peTtatencHocTe B 60pbbe C OOPOroBM3HOK MNPOMbILNEHHbIX 06pasuoB
aspounoHmsatopos npoAsun B. Masonka u3 r. Komcomonbcka, [doHeukon o6n. OH
NPEeSnoXu KOHCTPYKUMIO nanyyatena ¢ 6onbwum KA. BHumanuio paguontobutenen
npegnaraetca cxema (puc.9) n KoHcTpykumA (pmue.10) npocton ntocTpel, rae C1, VD1, C2
- UCTOYHUK NOCTOAHHOrO HanpAxenua (+200 B npn noctoAHHOM Harpyske); R1, C3, VD2,
obmoTka TpaHcchopMartopa - penakcaumoHHbIn reHepatop; T M YH - UCTOYHUK BbICOKOMO
HanpAxeHuA (-40 kB).

C1 2uk ypi +2008 R1 VD2

+C2 6

C3
T 1 00MKTO,25MK
4

~2208

P23

L P P P L

v
i
L

K nanyyarento

puc.9

Mpwn BKIOUYEHMN CXEMbI HAKONUTESBHbLIN KoHAeHcaTop C3 HaunHaeT 3apAXxkartbeA, a
Korga HanpAXeHWe Ha HeM JOCTUraeT HanpAXEHNA OTKPbIBAHWA QUHWUCTOPA, NOCNERHWIA,
npoBoaA TOK, CNocoBCTBYET paspApy KoHAeHcaTopa.

Mocne paspApa KoHpeHcatopa pauHucTop VD2 3akpbiBaeTCA, M MpoOLEecC
noeTopAeTcA. Takum obpas3om, B nepeuyHoii 06MOTKe TpaHcdopmartopa obpasyrotcA
NPAMOYroJibHbIE UMMYJIbChI TOKA, YaCTOTON OKOJ10 6 KI'LL.

Bbicokoe HanpAxeHue, CHUMaemoe CO BTOPWUYHOA OBMOTKM, BbLINPAMIIAETCA,
YMHOXXa€eTCA W NOJaeTCA Ha JICTPY.

Kapkacom ntocTpbl crnyaT ABa OTpe3ka CTanbHOW MPOBOSIOKU AMaMETPOM
2,5...3 MM, CcnafHHble B LEHTpe. 3aTem OT KpaeB Kapkaca M3 TOHKOW MPOBOMOKU
CO30aeTCA CeTka C KBagpaTHbIMW AYelikamMu. B nepekpecTkn CeTku nognausaroT
KaHuenapckue uronku. Pasmep Averkn 35...40 Mm. JIIOCTPY NOABELUMBAIOT C NMOMOLLBIO
yeTbipex necok (puc.2). BelcokoBONbTHLIN kabenb NORCOEAMHAIOT K HOOON TOUKE NHOCTPDI.
YMHOXWTENb BKMHOYEH "HA0BOPOT": K KOHTAKTy “+” MOACOEAMHAOT MEPEMeHHoe
HanpAXXeHWe, C KOHTakKTa “-” CHUMaroT NocToAHHOE (40 B).

BrnokHoT “Pagioamartopa” Ne 1-2005 Jl',l



A3ponoHusaTopbl

Hactpoiikn cxema He TpebyeT. Mpn HopmanbHon pabote Ha pacctoAHun 10...15 cm
pyKa OLLyLLAeT NErkuii XoNI0A0K - 3T0 NOTOK OTpULATESIbHLIX MOHOB. B TeMHOTE Ha BCen
KOHCTPYKL UM HEOOX0AMMO NPOBEPUTL HaNMUME KOPOHUPYHOLLUX TOUYEK U NPUHATL MePbI NO
WX YCTPaHEHWIO.

KoHgeHcatop C1 tuna MBIY, 2 mk®x300 B; VD1 - mocT BeinpAmuTenbHbin KLL-
405B; koHpeHcatop C2 Ttuna K-50-7, 100 mMk®x350 B; pesauctop R1 Tuna 3B
conpoTtueneHnem 2,6 kOm, mowHocteto 20 BT; koHpeHcatop C3 Ttmna MBIY
0,25 MK®x300 B; puHuctop VD2 tuna KH102U (KH102>K); TpaHcdopmaTop T CTPOYHBIiA
TBC-90M14; YH - ymHOXMTENb HanpaxernAa YH-9/27-1,3 (YH-8,5/25-1,2).

None3HaAa uHpopmauumAa

Lokep

Cxema wokepa B3ATa ¢ caita http://www.klub.h1.ru. Hu aBTop, H1 NEPBONCTOUHMK
HE yKasaHbl, OHaKO Cxema ouyeHb npoctan (cM. puc.). OT 6atapen HanpsxeHuem 9 B
nosnyyaeT nuTaHue reHepatop, cobpaHHblii Ha TpaHauctope VT1, koHpeHcatope Ci,
obmotkax L1 n L2 TpaHccpopmatopa T1. B pesynbtate atoro Ha 06mMoTke L3 noAsnAoTCA
BbICOKOBOJIbTHbIE 3niekTpuueckne konebaHwa HanpaxeHwem okono 300 B. CeeueHue
HEOHOBOW laMMbl MOKAa3bIBAET, YTO LLOKEP FOTOB K CBOEMY NPUMEHEHMUIO.

AnAa cbopku 3TOro Lokepa noHapobutcA TpaHsuctop KT208M wunu KT361 (VT1),
TpaHcopmatop ¢ marHutonposogom LLU7x7 um3 chepputa. Obmotka L1 atoro
TpaHcchopmatopa copepxut 100 sutkos MN3B-2 0,25, a o6moTka L2 - 180 BuTkos M3B-2
0,2. Katywka L3 copepxut 2700 ButkoB nposoga [13OB-2-0.1. Wugnkatopom HL1
ABNAETCA HeoHoBaA namna MH - 3. batapen - "KpoHa".

Mo 3akoHy wWCMNoNb3oBaHWe CaMOfEeSibHbIX YCTPOWUCTB [fiA  caMo0b0pOHbI
3anpeLLeHo, MOXXHO UCMOMb30BaTh LLOKEP TONLKO ANA ObITOBLIX HYXA (NpuaymainTe, anAa
Kakux!).

rs
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Mera-wiokep

http://frikzona.org/zashita
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1.1

HL 1 - Heorosaa TH-0,2-2 unu aHanomuras,

0,5+ C+0,000001+U°

E=

1.2

Ha wmukpocxeme DA1  cobpaH
ynpaBnAoLLMiA reHeparop (LM
KOHTpOnnep), Ha TpaHauctopax Q1, Q2 n
TpaHccopmatope T1 - nmpeobpasoBatenb
HanpAXeHuA 12 B - 500 B. Korpa
KoHpeHcatopbl C9 n C10 3apaxarotca Ao
400...500 B, cpabatbiBaeT noporo.blil y3en
Ha anemeHTax R13-R14-C11-D4-R15-SCR1,
1 Yepes nepeuyHyto 06MoTKy T2 npoxoauT
UMMyNbC  TOKA,  QHEPruA  KOTOpOro
BblunCNAETCA No popmyne 1.2 Ha puc., rae
E - aHeprua (Ox), C - emkoctb C9 + C10
(Mk®), U - Hanpaxenue (B). Mpu U = 450 B
1 C=23 Mk® aHeprua bynet 2,33 [x.

Pesuctopom R14 yctaHaenuBaetcA
nopor cpabatbiBannA. Korpercatop C6 nnm
C7 (B 3aBUCMMOCTM OT MONOXEHMA
nepekntoyatend  S3)  orpaHuunBaet
MOLLHOCTb YCTPOICTBA, WHAye oHa Oymer
pacTu, u cxema croput. KoHpgeHcatop C6
obecneunBaeT MakCUMasbHYI MOLLHOCTb
("MAX"), C7 - [EMOHCTPALMOHHYIO
("DEMQ"), koTopan nossonsaet nobosarcA
anekTpopaspAgoMm 6e3 pucka cnanutb
YCTPOACTBO W/MMKN MOCaauTb akKyMynATop
(npn BkntoueHun pexuma "DEMO" Takke
Hapo BbIKMOUMTL S4).

Emkocte C6 n C7 paccuutbiBaeTcA no
dopmyne 1.1 Ha puc. uam npocTo
noabupaetcA (anA mowHoctn 45 BT npu
yactote 17 kl'y, emkocTb OymeT Okono
0,02 Mk®). HL1 - nioMUHeCLLEeHTHaA naMna
(Np4, 1B6 wnn  aHanornyHble, C8
noabupaeTca), CTaBUTCA ANIA MACKMPOBKMN
nop, dooHapb.

OnemeHTbl R5-C2 onpepenAtoT yacToty
reHeparopa, npu ykasaHHbIX HOMWHanax
f=17 «kl'u. Pesuctop R11 orpannuusaet
BbIXOLHOE HanprXeHue, 6e3 Hero MOXHo
oboiTuce M npucoegmHuts R16-C5 K
Kopnycy. Auop D1 sawuwiaer cxemy oT
NOBPEXAEHWA MPWU  MOOKIKYEHUN B
HenpasWbHOI NONAPHOCTY.

T1 Ha CNOXEHHbIX BMecCTe  2-X
KOMbLEBbIX cepaeyHukax 13 M2000HMT,
TMnopasmep K32x20x6. CHauvana
HamarbiBaeTcA obmoTka 3 13 320 BUTKOB
N3N 0,25, ButoK K BUTKY. OBMOTKM 1 1 2
cogepxar no 8 sutko M3 0,8...1,0.
HamarbiBaloTCA OHM OAHOBPEMEHHO B fBa
npoBofAa, BUTKW ChemyeT PaBHOMEPHO
pacnpenenuTb N0 MarHUTonpoBOAY.

T2 HamatbiBaeTCA Ha TpaHcopma-
TOPHbIX ~ MNAcTUHax, KOTOPble  HYXHO
130NMPOBATh MNEHKOI (Bymarom, CKoT4eM u
T.4.). Mnowapb ceyeHua 450 KkB. MM.
O6motka 1 10-15 Butkos MON 1,0...1,2,
obmotka 2  1000-1500 BUTKOB 1
HamaTblBAaeTCA CNOAMW BUTOK K BUTKY,
KaXAbli CNOW  HaMOTKW  W3onupyercA
HECKOMbKMMM ~ CMOAMW ~ CKOTYa  Mnn
KoHpeHcaTopHoit bymaru. Bce 3anuTb
3MOKCUAHOIA CMOMON.
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NMpunbopbl anekTpuka

B Hawem c6opHWKe HeogHOKpaTHO nedvatanucb 0630pbl N0 M3MEPUTENbHBIM
npubopam (BP N2 1, 6, 11/2004), u B HOBOM rogly 3TOT HOMEp Mbl NocBALLaeM npubopam,
KOTOPbIMW NOSIb3YIOTCA MEKTPUKM, KaK B ObITy, Tak U Ha pabote. N HauHeM, KOHEUHO, C
YCTPOMCTB, KOTOPbIE OMyONMKOBaHbI B XXypHane “3nekTpuk” - eQUHCTBEHHOM XXypHarne anA
3NeKTPUKOB, Ntobutenein n npodeccrnoHanos, Ha npoctopax CHI.

MpocTenwmin npubop-NpobHuK anekTpuka paspaboran A. TuMoLleHKo u3 c. burav,
YepHurosckor 06n. (On N28/2001). OH cunTaeT, YTo 60NbLUMHCTBO 3N1EKTPUKOB M B XXI
BEKE MONb3YTCA NPUMUTUBHBIMUW “KOHTPOMbKaMK” W MHAMKaTopamu pasbl Ha HEOHOBbIX
namnoukax, B fiyylwlemM crnyyae, MeroMmeTpoM. Mpo6HUK NOMOXET He TOMbKO 3NEKTPUKY,
HO W paguontobuTento, KOTOPbIA 3aHUMMAEeTCA PEMOHTOM WAW KOHCTPYWPOBAHWEM
papuoannaparypsbl.

MPOBHMKOM MOXKHO NPOBEPATH INEKTPUYECKME LLeNn U UX KOMMOHEHTbI - ANOabI,
TPaH3NCTOPbI, KOHAEHCATOPbI M PEe3UCTOpbl, YCTaHaBnMBaTb HanMyuMe MOCTOAHHOMO U
nepeMeHHoro Toka HanpaxeHuwem 1...400 B, Haxooutb Hyneson u (pa3oBblA MpoBoAaa
CeTU, a TaKXe - KaYeCTBO U30MALMN YCTPONCTB M NPOBOLKM.

Cxema npobHuka (puc.1) coctouT n3

R2 100« ~ VT1, VT2KT3156 YCUNUTENA MOCTOAHHOrO TOKA, KOTOPbIN

£ f—

.| cobpaH Ha TpaHauctopax VT1 u VT2,
GB1 Pesuctopbl R1, R2 orpaHuumBaloT TOK
158 yepes 6as3oBble Lenu 3TUX TPaAH3UCTOPOB.

Mpn pabote B LENAX MEPEMEHHOIO WK
G2 MOCTOAHHOrO TOKa COMpOTUBIIEHNE
158 pesuctopa R2 ymeHbllaeT TOK u4epes

puc.1  cioor npobHuk. Pesuctop R4 3apaeT nopor
M3MEPEHMA CONPOTUBIIEHWIA 1 NOPOT YyBCTBUTENBHOCTY NpobHuka. KoHpeHcatop C1 ctomt
B Lenu obpaTHO CBA3W NO NEPEMEHHOMY TOKY, YTO YBESIMUNBAET NMOMEXOYCTONUYMBOCTb
npobHuka. Ovop VD1 cnyxut gnAa BbiNpAMNEHUA NEPeMEHHOro Toka, ceetoguop HL1
ABNAETCA MHAMKATOpOM paboyero cocToAHMA NpobHMKa.

Pabota npobHuka 3akno4aetcA B crnegylolweM. B HauyanbHOM MONOXEHWUM
TpaHaucTopbl VT1 1 VT2 3akpbiThl, 1 cBeTogmon HL1 He ceetutcA. OpgHako ecnu wwynbl X1
1 X2 3aMKHYTbl UK MEXAY HUMU BKNIOYEHO CONpOoTUBAEHWe He bonee 500 kOM, To HL1
3aroputcA. lNpuyem APKOCTb €ro 3aBMCUT OT COMPOTMBAIEHWA MPOBEPAEMON LENU Unu
pesucTopa: Yem conpoTtueieHne 6osbLue, TeM MeHbLUE APKOCTb.

MNpn BKNHOYEHUM NPOBHUKA B LieNb NEPEMEHHOMO TOKA NOSOXUTENBbHAA NONYBOSIHA
OTKPbIBAET TPAH3UCTOPLI M CBETOLMOA, 3aropaeTcA. A npu NOCTOAHHOM TOKE CBETOAMOL,
3aropaeTcA TONMbKO TOrAa, KOoraa Ha wyn X2 6yneT nopaH “+” uamMepAeMOoro HanpAXeHWA.

B npobHuke npumeHeHbl TpaHsucTopbl Tunos KT315, KT312, anop KO503, KO521,
K522, ceetopmopn Al307, kongeHcaTtop C1 manorabaputHelii. MuTaHue ocyLLEeCTBIAETCA
oT 2-x 6aTapeek Tmna “AA”.

MoHTa)XX CxeMbl BbINOAHAETCA Ha mnate U3 OSbrMpoBaHHOrO CTEKNOTEKCTONMUTA
(punc.2), a camy nnaty n 6aTapenku pasMeLLaroT B LUAMHBPUYECKOM Kopryce anmHon 160
MM 1 gnameTpom 20 MM. Kopnyc MOXHO CKNENTb U3 )XKECTKOr0 KapTOHa, KOTOPbIA MOTOM
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Mpubopbl aneKkTpuka

obmoTatb M30MeHTON, fMBO B3ATb T[OTOBYH NIAcTMaccoBytd TpPyOKy, HO He
meTannuyeckyto. batapen GB1 n GB2, a Takke MOHTa)KHyt0 maaTy pacronararot no
pnvHe kopnyca. Llyn X2 3akpennAlT HenocpeacTBeHHO Ha Topue kopnyca, a Xi
npMNamBatT K ASIMHHOMY MHOTOXWbHOMY MPOBOAY, KOTOPbIA BbIBOQWUTCA U3 LPYroro
Topua Kopnyca.

“ 4OVXT 15 um 4+38 Hanapka 3akntouyaetcA B nopbope BeNnUnHbI
e—M_E,_S..[JWJo 4. CONMPOTUBNEHNA R4, ero [OBMXOK CTaBWUTCA B

1 f_‘ HL1 MONIOXXEHME MaKCUManbHOrO COMPOTUBMEHUA, a K

X2 R plynam X1 wu X2 NOAKMIO4AeTCA  pesucTop
=T —> conpotueneHnem  470..560 «kOwm. [loTom

puc.2 conpoTueneHne R4 ymeHbLIaOT [O TEX Nop, noka

ceeyeHune HL1 He cTaHeT efiBa 3aMEeTHbIM.

Mpu ncnonb3oBaHnn NPo6HKMKA ANOAHbIE U TPAH3UCTOPHbLIE MEPEXoabl NPOBEPATCA
METOAOM CpaBHEHWA COMPOTMBAEHMA nepexonoB. Ecnu cesetopuop 6yoet cBeTUTbCA
NOCTOAHHO WM COBCEM He CBETUTCA (B SIOOOM MONOXKEHWM LLYMOB), TO TPAH3UCTOP UMK
AMOA, HeucnpaseH.

Mpwn nopkntoueHun nposepAeMbix koHaeHcaTopos ot 0,01 go 100 Mk® ceeTommop,
BCMbIXMBAET, @ NOTOM racHeT. Ecnm cBeTogmop roput NOCTOAHHO, TO KOHAEHCATOP NPO6KT.
[nuTenbHOCTb BCMBILLKW 3aBUCUT OT €MKOCTW KOHOEHcatopa: YeM oHa 6onblue, Tem
[OfbLUEe CBETUT CBETOAMOA,

Mpn npoBepke CONPOTUBAEHWIA CBETOAMOO TOPWUT TOMbLKO TOrAa, Korpa
conpoTuenexune bynet He 6onbLie 500 KOM.

Onpepenexve BMAa ToKa - NOCTOAHHbIA MK NEPEMEHHDII - YXKE ONUCaHO.

Mpu onpegeneHun gasHoro nposoga wyn X1 6epyT B pyky, a LynoM X2 kacatoTca
nposoga. Ecnu ceeToguop 3aropuTcA, TO 9T0 U eCTb a3HbIN NPOBO, CETH.

Mpu npoBepke kayecTsa WU30MALMW FOPEHWE CBETOOMOLA YKA3blBaeT Ha MNOXyHo
U30NIALMIO.

3910 6bIN NPOCTON, HO KOMOUHMPOBaHHLIA Npubop, 3aMeHAoWMA B pabote cpasy
TpU-YeTbipn OTAENbHbIX Npubopa. CneaytowaA KoHCTpykunA W. KopoTtkosa n3 Knesckon
o6n. (On N2 11/02) npepcTtaBnAeT coboii nHAMKATOP HanMunA pasbl, KOTOPLIA HYXXEH TEM,
KTO paboTaert ¢ TpexcbasHbiMu dnekTpoasurateiaMu. OHM 3HAKOT, HACKONBKO OMacHo anA
LBUratenA nponagaHue opgHoi asbl. [Buratenb npu Takom pexume 6biCTpo
neperpesaeTcA U cropaeT. CyLecTBYIOT creuunanbHble myckaTenu, KOTopble OTKNYaoT
pBuratens npu nponagaHuM OgHOW hasbl, HO B YAaCTHOW NpakTuke HalmTW NOBOBHbIE
YCTPOMCTBA CMOXXHO M [0POro, KA4eCTBO e HAaLUUX NEKTPUYECKUX CETEN OCTaBnAET
Xenatb NyyLlero, 1 OTCyTCTBME OAHON ddasbl JOCTATOYHO PACNPOCTPAHEHHOE ABMEHNE.

Y706l NPepoTBpaTUTL aBapuio, B TpexdasHylo CeTb PEKOMEHOYETCA BKIOUUTbL
VHAMKaTOP HanuuuA pas. B npocTenwemM cnyyae MOXHO BKIHOUMTL B Kaxkayto a3y no
HEOHOBOW Namnoyke (Yepes PesncTop), HO BHUMaHWE YenoBeka, paboTatoLLEero 3a Kakum-
nnbo cTaHKoM, B OCHOBHOM COCPefoTO4MEeHO Ha paboTe, 1 MOXHO Npo3esath noracaHue
OQHOr0 U3 UHAMKATOPOB, K TOMY )K€ HEOHOBAaA flamrnoyka BO BPEMA CBEYEHUA MUraeT, 4to
MOXET cbuBaTb C TONKY. [103TOMY KpOME CBETOBbLIX MHOMKATOPOB XXENaTeNbHO Hanuume
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Mpubopbl anekTpuka
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3BYKOBOrO CUrHana.

YCTPOMNCTBO MOKAa3bIBAET Hanuume
Tpex a3 ¢ NOMOLLb0 CBETOQMOLOB, U
npu nponagaHum  asbl, MNOMUMO
noracaHuA OQHOMO0 M3 CBETOAMOLOB,
NOQAET NPepbIBACTLIA 3BYKOBOW CUrHas.
YCTpoOncTBO Takxe nmeet
oybnupoBaHHOE nNUTaHWe Ha Ccnyyan
nponagaHvA MuTaloWwen WMEHHO ero
oassl, KoTopoe cobpaHo no
6ecTpaHCcOPMATOPHOA  CXEME, He
TpebyeT HACTPOWKM W BbIMOSIHEHO W©3
CaMblX PacnpoCTPaHEHHbIX AeTanen.
MpuHUMNUanbHaA cxema YCTpoicTBa
rnokasaHa Ha puc.3. Bce Tpu ¢asbl yepes
ouopgbl  VD1-VD3  nocTtynaloT  Ha
PE3NCTUBHbIE OENUTENN HaNpPAXEHWA,
KoHgeHcatopamu C1-C3 crnaxwsatoTcA
nynbcawuum, panee NOCTOAHHOE
HanpAXeHue nopaeTcA Ha anemeHT "3U-
HE" DD1.1, Ha BbIXO@E KOTOPOro
ycTaHaenueaetca for."0". 3toT "0"
6nokupyet paboTy reHepaTopoB Ha
Mukpocxeme DD2, u "nuwanka" ZP1
MOMYNT.

Tpu cBeTOgMOpA  3aXMrarTCA
yepes COOTBETCTBYHOLLME 3JIEMEHTHI
DD1.2, DD1.3 wn TpaHsuctop VTI.
Crabunutponbl VD6-VD8 3awwmwarr
BXOObl MWKPOCXeMbl OT npoboA npu
BbIbpocax HanpAXeHuA. Mpm
nponagaHum OJHOW w3 a3 racHet
COOTBETCTBYHLLWA  CBETOAMOA, HA
Bbixoge DD1.1 nosaenAetcA nor."1", u
reHepaTop Ha anemeHtax DD2.1, DD2.2
HauuMHaeT BblpabaTtbiBaTh WMMMYSbChI
yactoton okono 2..3 I'u, koTopble, B
CBOI ouepenb, 3anyckaroT
MynbTuBubpaTop Ha anementax DD2.3,
DD2.4. B pesynbTate B "nuwianke" ZP1
CMbILLUEH NPEPLIBUCTbLIN 3BYKOBOW CUrHAN.

MutaetcA yCTPOWCTBO OT [OBYX
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npeHTNYHbIX uenen (C4, R7, VD4, VD9 n C5, R8, VD5, VD10), BK/IHOYEHHbIX B iBE pasHble
asbl, pasfiMuHbl TONbKO HanpsxeHuA crabunusauum ctabunutpoHos VD9 u VD10.
MoaTtoMy npu Hanuuum Beex Tpex das guop VD5 bymet 3akpolT, @ HanpAxeHue bypet
noctynatb co crabunutpoHa VD9 uepes guog VD4. Ecnm B ogHon u3 has nponagaet
HanpAXxeHue, TO OCTAeTCA pe3epBHAfA, MWUKPOCXEMbl MUTAKOTCA OT HANPAXEHUA,
CHUMaemoro co ctabunutpora VD11.

MevyaTHaA nnarta ycTponcTBa NokasaHa Ha
puc.4. B cxeme ncnonb3ytot pesuctopbl MIT-
0,5 (RI, R3, R5, R15), MINT-0,125 (R7, R8, R10),
ocTanbHble  nnaHapHele  Tuna  R1206,
3MIEeKTPONUTMYECKME KoHAeHcaTopbl K50-35 nnu
nopobHule Ha 16 B, ocTanbHble KOHOEHCATOpPbI
tuna C1206, kpome C4, C5 (tuna K73-17
HanpAXxeHWeM He MmeHee 250 B) u C8 (tuna
K10-17). Mukpocxembl cepun K561 MOXHO
3amMeHuTb  6e3  M3MEHeHUW B CXxeme
Mukpocxemamu cepun K176. TpaHsucTopsl
KT3102 (c ntobbiM 6YKBEHHLIM WHOEKCOM)
MOXHO 3aMEHWUTb NIHOBbIMW CTPYKTYpbl N-p-n,
Hanpumep, KT315, KT3117 u pp. Bmecto
yKasaHHbIX B cxemax crabunutpoHos VD6-VDS,
VD11 MOXxHO wucnonb3osatb Jobble Ha
HanpaxeHue 7...9 B (KC175, [1818), a BmecTo
ctabunutpoHos VD9, VD10 - nwbble Ha
HanpaxeHue 10...15 B (KC515, [1814[). Avoabl
KO209 mMoxHo 3ameHuTe KO105 wnu KO102Bb. Bmecto cetogmopos AJ1307 MOXHO
1Cnonb3oBaTh Ntobble CBETOAMOARI, XXenaTenbHo 6paTh XOpoLwwo 3ameTHble. B kavectse
"nuLLankn” ncnonb3yoT Nbe3okepamuyieckuii nanydatens 3 unm aHanornyHbIN.

YCTPOWCTBO B Hana)KuBaHun He HYXXOAETCA U HaumHaeT paboTartb cpasy e nocne
BKNtOYEHWA. [pn HeobXOAMMOCTM MOXHO MOACTPOWUTL YacToTy 3BYKOBOrO CUrHana c
noMoLLbo pesnctopa R14 unu koHpexcatopa C9.

BonbTMETp € pactAHyTOM LWwkanow npegnoxun A. bytoB u3 Apocnasckoin obn.
(3n Ne 7/02). OH cnpaBennunBo nonaraet, YTo BO BPEMA OTIAAKN Pas3fINYHbIX YCTPOWCTB,
pabotatowmx OT HanpsxeHuA cetn 220 B, yacTo BO3HMKAET Heob6XopUMOCTb
NPOKOHTPONMPOBATL BEIMUMHY MUTAOLLEr0 HanpAXeHuA. B aTom cnyvae B xop 06b14HO
VOET TECTEP, NeXallnin B AAHHbIA MOMEHT HA MOHTaXXHOM CTofie. HO OT 4acTol CMeHbI
poga paboT M pgmanasoHa W3MEPEHWIA KOHTaKTbl MepekntoyaTenAa Tectepa ObiCTpo
U3HaLLMBAOTCA. A ecnu eLle 1 3abbiTb MOCTaBUTL NEPEKNOYATESNb B HYXXHOE NONOXKEHME,
TO NOCNEACTBUA ANA U3MepUTENBLHOro npubopa MoryT BbiTb cCambiMi NAaYeBHbIMU. Tak,
€Cin Mocfie W3MEpPEeHWA COMPOTUBAEHUA Bbl MNOMNbITAETECH W3MEPUTb CETEBOE
HanpAXXeHWe, He MepeknyvMB guanasoH, 1o obrnayko gbiMa u3 npubopa cnocobHo
HapoNro UCMOPTUTL HACTPOEHME.

acr-220v| o
Acz~220V] o

Ac3-220v]
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Ana Toro utobbl 3TOr0 M3bexartb, npepJiaraeTcA U3roToBUTb HECNOXHbLIA BONLTMETP
Ha OCHOBE CTPENOYHOro MHAMKATOPA, KOTOPbIN Obl HEMPEPBLIBHO KOHTPONMPOBAS CETEBOE
HanpAXxeHue.

~2208 €2 0,22k x 6308 MpuHuMnuanoHan cxema
e —Dt—— . npubopa mnokaszaHa Ha pwuc.5.

R o VD2 Kﬁ/gfw @Z HL1 HanpaxeHne 220 B uyepes
470 }(;124:»«‘7'_S . Jc3 KANRZTK prinpAmMuTenbHbIA Anos VDT ¢
VD1 . " 100ucx 108 SDE&%ANI‘K pesuctop  R1  noctynaer  Ha
K243 KT3155 15,1M \}gz . " TtpaHsuctop VT1, KOTOpLIA B TaKOM
s (s BKMIOYEHUM paboTaeT B pexume

R2 Rs b | KUNACK NaBUHHOTO MPOGOA. OT BENMYMHBI
~220;°°K AT o COMpPOTMBNEHMA pesuctopa R2
. 3aBuCUT YYBCTBUTENBHOCTb

puc.5 npubopa. lMoka HanpsxeHue Ha

nepexofne amMuTTep-6a3a

TpaHauctopa VT1 He npeBbicuT 6...9 B (3aBMCUT OT KOHKPETHOro 3K3emnnapa
TPaH3MCcTOopa), TOK Yepes 3TOT NEPEXOL CAMNLLIKOM Masn W HanpAXXEHNe MEXAyY BblBOAAMM
6a3a-amutTep VT2 MeHblue 0,55 B, UTO HeOCTaTOMHO AJ1A ero OTKpbIBaHMA. Kak Tonbko
HanpAXXeHWe Ha 3TUX BbiBOAAX CTaHeT bonblie 0,65 B, TpaH3MCTOP HAYHET OTKPbIBAaTLCA,
¥ CTpenka MUKpoamnepmeTpa YAREeT C HyNeBon OTMETKU. ATOT TpaH3ucTop paboTtaeT kak
SMUTTEPHbIA MOBTOPWUTENb, YTO MO3BOMAET CHU3WTb TEMMEpaTypHyr HecTabunbHOCTb
nokasaHwi npubopa n 06onTUCh 6e3 cneumnanbHbIX 31EMEHTOB TEPMOKOMMNEHCALMNN.

Yeunutenb Toka Ha TpaHaucTope VT2 nuTaeTcA OT MpOCTOro napamMeTpuyveckoro
ctabunusatopa Ha puopax VD2, VD3, peauctope R3 u ceetopgmopax HL1-HL3,
BbIMOMHAOLLMX (PYHKLMIO CTabUIMTPOHa ¢ HanpAXeHuem ctabunusaumm 4,6...7 B, Takxe
OHM npegHasHauyeHbl AnA NOACBETKM wWkanbl npubopa. KonpgeHcatopel C1, C3
CrNIaXMBAOT NyNbCaLMU BbINPAMAEHHOrO HaNPAXEHWA, KOHAeHcaTop C2 racut usnnLLKm
CeTeBOro nutawwero HanpaxeHuA. OT conpotusneHwA pesuctopa R5 3asucwur,
HACKObKO MOXXHO pacTAHYTb LIKany.

MocToAHHble pe3ucTopsl TMNoB MJTT, C1-4, BC. MNoactpoeuHsin pesuctop R5 tuna
CM3-29A (npumenaeTcA B Tenesmsopax YNMLTUN-61) unu ntoboii ppyroi CONpoTUBNEHWEM
4,7... 10 MOm. KoHpeHcaTopbl C1, C3 cepuin K50, K52, K53 unm nx MMnNopTHbIE aHanoru.
HenonApHbin koHpeHcatop C2 tuna K73-17, K73-16 Ha Hanpaxexue He mexee 400 B.
Ovnopel VD1-VD3 MOXHO 3ameHuTb itobbimu n3 cepuin K209, KO410, KO243[, KO247T,
1N4004, 1N4007. Hepoporue ceetopuoabl KUMO21M-K MOXHO 3aMeHuTb 6onee ApKumu
KUNA21n-K, L-1513SRC-E, L-1513SRC-F. TpaHauctop VT1 - nwobon n3 cepuin KT315,
KT312; VT2 - n3 cepuin KT3102, KT342, SS9014, BC549, 25C184. Ero cnepyet nogobpatb
C KoachduLmeHTOM nepegaum Toka 6asbl He meHee 500.

MukpoamnepMeTp MOXHO MPUMEHWUTb Nobon manorabapuTHbIA OT MHOMKaTopa
TOKa 3anucu BbITOBOrO MarHuToPoHa, Hanpumep, M4387, M4762.1, M4761. Cnegyet
yunTblBaTb TO, YTO OT TUMA CTPESIOYHOrO WHAMKATopa 3aBWUCWT, HACKONBbKO MOXXHO
pacTAHYTb LUKany M3MEepAEMOro HanpaXeHWA. Tak, npu conpoTusneHwun pesucrtopa R5
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0 Om ¢ pamkon M68501 (300 MKA) Ha WwKane ynoxutcA 0o 15 B, a ¢ YyBCTBUTENbHBIMU
pamkamn M4260, M4204 c TOKOM MOMHOrO OTKNOHeHMA 50 MKA Lwkana npubopa
CxumaetcA o 8 B. KoHeuHo, Takon YyBCTBUTENbHBIA Npubop (216...224 B) MOXET HanTu
OrpaHWYyeHHOe TMPUMEHEHME, HO OH HarfAgEH W WHTEPeCeH pAfiA  PasfinyHbIX
3KCMEPUMEHTOB W UCMbITAHUIA.

Pesuctopom R2 perynupyeTcA 4yBCTBMTENBHOCTL nNpubopa, pesuctopom R5 -
LIMpUHA [uManasoHa M3MepAeMblX HanpAXEHWR, Npu ero yBenuyeHuu A[uanasoH
pacwupAetcA. bnarogapA HanuMunio Kackaga yCcuUnuTenA Toka Ha TpaHsuctope VT2,
npubop MoxeT paboTate NPaAKTUYECKU C JIOOBIMU M3MEPUTENIbHBIMU PaMKaMu C TOKOM
MOJSTHOrO OTKNOHEHUA cTpesniku oT 50 o 1000 MKA.

[nAa kanubposkn npubopa >XenatenbHO WCNOMb30BATb TOYHLIA LUPOBOIA
BONbTMETP (He xyxe *1%) u asToTpaHcdopmatop. [AnA MOCTOAHHOrO KOHTPONA 3a
HanpAXXeHWeM ceTu pekomeHpyeTcA BbibpaTb AnanasoH 198-242 B (oTknoHeHne £10%)
wim 176-242 B (-20...+10%). Ecnu Heobxogum 60nee TOUHBLIA KOHTPOAb, TO MOXHO
M3roToBUTb LKany Ha 215...225 B. locne okoH4aTenbHOM HacTpowku npubopa nog-
CTPOEYHbIE PE3NCTOPbl PEKOMEHAYETCA 3aMEHUTb MOCTOAHHBbIMMW, Takoro e
COMPOTUBAIEHMA, 4TO W YacTb MNOACTPOEYHbIX (CTAbMNBHOCTb MOACTPOEYHbIX
COMPOTUBJIEHWI rOpasfo Xyxe).

MponopunoHanbHO M3MEHMB CONPOTUBAEHWE pe3ncTopa R1 M eMKoCTb
KoHgeHcatopa C2 MOXHO KOHTPOSIMPOBATL HAMPAXXEHWE, 3HAYUTESTbHO OTNINYatoLLLeecA OT
220 B. CeToamonbl NCNONb3ytTCA AJ1A MOACBETKM LUKASbI, YTO YACTO OKA3bIBAETCA OYEHD
yoobHbiM. EciM B noAcBeTKE HET Heob6X0oMMOCTW, TO WX MOXHO 3aMEHUTb
cTabunutpoHom Ha 4...7 B.

Hosyto Wwkany anA npubopa MOXHO akKypaTHO BblYEPTUTb LLIAPUKOBOW aBTOPYUKON
Ha mMenoBaHHoM Bymare gnA oprrexHukn. C n3mepuTenbHON paMKu yoAnAeTCA cTtapan
wkana. Mo ee oopme BbipesaeTcA U3 nucta Bymarn HoBaA, KOTOPYHO CrefyeT NpuknenTs
kneem "MomMeHT" Ha MecTo ymaneHnHoW. [anee npu kanubpoBke Ha HEN [enarTcA
Heobxooumble OTMETKU. OueHb KpacuByO LUKany MOXHO M3roTOBUTb Ha MPUHTEpE C
LiBETHBIM KapTpUEXKEM, HO 3TO y>Ke BOMPOC BO3MOXHOCTEMN.

KOHCTPYKTMBHO NpMOOP MOXHO M3rOTOBUTbL Kak aBTOHOMHOE YCTPOACTBO B
Co6CTBEHHOM KOpMyce Wi BCTPOUTL B KOPMYC Kakoro-nnbo annapara, uto 6onee ynobHo,
ytobbl He 3arpomoxpgaTtb pabounid CTON WM MNpuaerallmne K HEeMy MOBEPXHOCTU
MHOXXECTBOM M3MEPUTESNIbHOW TEXHWKW. [pn HACTPOIKe 1 dkcnayaTtauum npubopa cnegyet
cobnogatb Mepbl NPefoCTOPOXXHOCTU, MPUHATBIE NpU paboTe C HanpAXEHWeM CeTu
220 B.

C. CrenaHuyk n3 XXutomupckon obn. paspabotan NnpocTon U Nerko NoBTOPAEMBbI
(hasonckatenb, HeOBXOOMMBIA KaXZoMy 3NeKTpuky. Ero mpeumyLiecTtsa: LUMPOKWIA
[ManasoH HanpAXxeHwid B cetn (oT 9 po 400 B), manoe notpebnexune sHeprum, npoctoTa
KOHCTPYKLMU M [OCTYNHOCTb KOMMOHEHTOB (MMKpOCXembl cepuu K561, TpaH3ucTopsl
KT315, ceetopuopbl AJ1307), BO3MOXXHOCTb paboThl B ceTAx ¢ "Hynem" nnm 6e3 Hero (c
"Hynem" TpeTbto hasy MOXXHO He MOLKMHYaTh).

Mpyu MOHTaXKEe INEKTPOYCTAHOBOK 4aCTO BO3HWMKAET HEOOXOOMMOCTb MOAKMKYaTh
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asbl B TpexdasHOM CETUM B HY)KHOM nocnepgoBaTenbHOCTM. PasdpaboTaHHblii
dasouckatenb Mo3BOSIAET OMNPEAennTb MocnefoBaTe/lbHoCTb a3 B CeTAX C
HEMTPanbHLIM NPOBOLOM MK 6e3 Hero. JIMHeHoe HaNpPAXXEHWe B CETU NPY 3TOM MOXET
6biTb 0T 9 00 400 B (chasHoe ot 5 go 230 B). Mpu HanpaxeHun nutanmna 9 B npubop
notpebnAet Tok 20...25 MA.

OnekTpuueckaa cxema npubopa nokazaHa Ha puc.6. [daTtunk obpasosaH
anemeHtamu R1-R3, VD1-VD3. ®asbl A, B, C nopkntoyatoT K Knemmam COOTBETCTBEHHO
X1, X2, X3. CTabunuTpoHbl OrpaHNYMBarOT HanpsxeHne Ao yposHA nor."1" (8..9 B). B
pesynbTarte nosyyaem CuUrHasbl TpaneuueBMaHON opMbl. 3T CUrHanbl NOCTynaT Ha
cdhopmupoBaTen NPAMOYrofibHbIX CUrHANOB Ha 3nemeHtax "HE" DD1.1-DD1.6. Ha
BbIxogax anementos DD1.4-DD1.6 ¢popMUpyoTCA CUrHasnbl NPAMOYrofbHON (POpMbl C

XXz X5
o1 R2 R
W00k [] 0% || 1o || ) ootd  oodE ;
’p\f 1 {2 3|7 3 f
es 9072 oprs
vor | ypz
R B =
& ey
i we DO73 0014 Eg 7 |rs ~ vre
"
mR ra%
YD1-VD3 KC12611 K Sub 14 s8¢
VD4, VD6 - ANI307bM 001,002 8y
VD5 AT307TM 1 98
VT1, VT2 - KT3157 Kéad 7 T
DD1 K56171H2 01,000 *ﬁ
DD2 K561TM2

puc.6

pasHocTbio a3 120°. Llenb C1R7 chopMUpyeT KpaTKOBPEMEHHbIA UMMYSbC Mo (OPOHTY
curHana gasel X2 (puc.7,6). 3t umnynbCbl nocTynatoT Ha Bxopbl C Tpurrepos DD2.
®DopMbl CUrHaNOB Ha BXOAAX TPUITEPOB NoKasaHbl Ha pUc.7,a, B, @ Ha BbIXOAAX TPUITEPOB

- Ha puc.7,r, . Ecnn dhasbl Ha X1, X2, X3 nogkmto4veHbl
Bft | npasuabHo (X1-A, X2-B, X3-C), TOo pacnonoxeHue
CUrHanoB Ha BXO@Ax M BbIXOgax TPWUITEPOB
S— cooTBeTcTBYET puc.2. Ecnm nopAnok a3 u3meHeH, TO
nor."1" noaeutcA Ha Bbixoge Q2. CurHambl C BbIXOLOB
TPUITepoB MOCTYNaKT Ha YCWIUTENIM HA TpaH3WcTopax
« VT1, VT2, B Lenn KONEKTOPOB KOTOPbIX BKHOYEHbI
ceetogmopbl VD4, VD6. Ecnu ceeTtutca ceetopuop, VD4,
A * 70 nocregoBaTesibHOCTb (ha3 npaBWiibHAA, ecnu
puc.7 ceetutcAa VD6, T0 HenpasunbHaAa. Ceetogmop VD5

~
?T-
1
|
1
- —— - __‘___?_—-_.
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ABNAETCA WHAVNKATOPOM BKMKOUYEHWUA NMUTaHUA.

Mpubop nutaetcA ot 6atapen HanpaxeHuwem 9 B. MutaHue BKNHOYAETCA KHOMKOM
SB1 TONbKO Ha BPEMA KOHTPONA nocnepoBaTtenbHocTh ¢as (1...3 ¢), YTo 3HAYMTENbHO
noBbILLAET CPOK Cry>x6bl 6aTapen.

CHu3utb TOK, notpebnAembinl NpMbOpoOM, M pacmMpuTb Ouanas3oH HanpAXeHWn
nuTaHuA ypanocb 3a cyeT npumeHeHuAa KMOTM-mukpocxeM. Pesuctopel R4-R6
NpPenoTBpaLLatoT BbIXOA, M3 CTpoA anemeHToB DD1.1-DD1.3 3a cueT BHYTPEHHUX AMOQ0B
3/IEMEHTOB.

HwXHWIn npepen HanpAXXeHWA B LAHHON CXeEME OrpaHuyeH yposHem nor.”1” (4,5 B).
C yyeTOM napeHuA HanpAXEHWA Ha PE3NCTOpPax HMKHUIA npepen 6yaeT HECKOJbKO BhILLE.
BepxHuii npegen onpepenaeTcA getanAaMu gatuvka. [OnA ero pacwupeHvwA o 660 B
LOCTaToYHO YBENUYMTL MOLLHOCTbL pe3uctopos R1-R3 po 2 Bt, a po 1000 B - go 4 Br.

Ecnn B MecTe uM3MepeHWA WMEETCA HenTpasbHblA NPOBOA, TO €ro MOXXHO
NOLKIHOUNTL K KneMme X4, a TpeTbto dasy BoobLLE He MOpKNoYaTh.

MuTaHme cxembl MOXHO 6paTb HEMOCPEACTBEHHO M3 CETU. YacTb cxembl npubopa ¢
nuTaHMeM OT CeTu nokasaHa Ha puc.8. Ouopgbl VD7-VD9 wrpatloT ponb BbINPAMUTENSA,
KoHgeHcatop C3 - dounbTp nynbcaunii. KHoMka BKAKOUYEHWA MUTAHUA NPK 3TOM HE HYXHa.
HanpaxxeHne B cetn gomkHo bbiTb 350...400 B.

Bce anemeHTbl CxeMbl COBMPAtOT Ha nevaTHow nnate (puc.9) pasmepamu 45x60 Mm
13 PONbIrYPOBaAHHOIO OAHOCTOPOHHEro TeKCToNUTa. Kopnyc B COOTBETCTBUM C Npasunamm
TEXHUKM 6e30nacHOCTM M3roTOBAAKT W3 W3ONALMOHHOrO Martepuana. Hanpotus
CBETOAMOQ0B NPOPE3akoT OTBEPCTUA.

X7 X2 K3 & ]
_ [ RIR3,RIZRI8 - MIT-2 2,2 Om X4 —
VD1-VvD3 [1814b
Rt R2 LE
VD7-V¥D9 KO103A
HHE A
R73 H R4 = ﬁ’15 ™
K- #4 -#6
R16 RIE R1E
=] =] = I * %
oy VOF
[ 2]
I~ vD§
(=]
ey VO3 uranue A
¢ CXeMb! b"
L*c3 10 #omd - X
vps | Vo2 | VD3| [470 mc®x16 B - LA
& R B . P
X5 X2 X1 5 p]_“‘”
5 puc.8 puc.9 F-{

[Hetanu cxembl ykasaHbl Ha puc.6 v puc.8. Hanapku cxembl He TpebyioT.

Bxumanue! lpubop He nMeer raibBaHN4eCKoOM Pa3BA3KN U paboTaeT C BbICOKUM
HanpfXxeHneM, no3ToMy npu MOHTaXe U npoBepke npunéopa HYXHO ObiTb
OCTOPOXHbBIM.
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ABTO3MIEKTPUKAM TOXE HAWO,ETCA HECKONIbKO CXEM, XOTA pasfiMunA TyT 3aK/YakTCcA
nMWwb B BenuuuHe HanpaxeHuA. C. YceHko n3  Yephuroeckon o6n. (3n N2 6/02)
NpesnoXun NpobHNK-MHAMKATOP Ha aBTOMOBUNLHOM namnoyke (puc.10), KoTopel UMeeT
CreayoLLme TEXHUYECKNE BO3MOXHOCTH:

- aBTOMaTMYEeCKOE ONpPeaeNeHne NoIAPHOCTM (MAKC TaM, Fae CBETUT OfHA U3 TAMMOYEK);
- BO3MOXXHOCTb OMpefeseHnA NEPEMEHHOr0 HanPAXEHNA (CBETAT 06e namnouku);

- YHMBEpCanbHOCTb (12 n 24 B);

- BbICOKAA >XMBYYECTb (eCnu Cropena ofgHa nammoyka, TO NMPOBEPKY MOXHO 3aKOHYUTb
npyro);

- BO3MOXXHOCTb NPOBEPKU pesie-perynaTopoB U MHTErpasibHbIX PerynATopos.

NHomkatop coctouT 13 2 wnpuuos puc.11, roe 1 - MeTannyeckuii Wwrbipb; 2 -
O[HOPA30BbIA WNPUL,; 3 - ANOAbl; 4 - naMnoyka; 5 - obpe3aHHbIii MOPLUEHDb; 6 - NPOBOA,

Ht HL2
VD1 248,287 128,387 yps
O

—) R L= T 173 :
=g
S g 1 23 5 2

VD1...VD4 K12096
puc.10 puc.i1

-

OnemenTbl HL1, VD1, VD2 pa3smeLLeHsbl B ogHOM wwnpuue, a HL2, VD3, VD4 - B gpyrom.
[Be uyacTu npobHuKa COeavHeHbl OQHUM MPOBOAOM. Jlammouku AnA npobHuka
B3ATbl M3 MOACBETKM LLWTOBLIX MpubopoB aBToMObMNA. [nA onpegpeneHvA, roe Kakan
NlaMnoYKa, BHYTPb LUNPULLOB BCTaBJIEHbl LLBETHbIE MOJIMITUNIEHOBbIE CBeTOCbI/IJ'IprbI, OHU
e Cnyat ynnoTHUTENIAMU ANA 3apHen 3arnywku. CBeTodunbTpbl MOXHO Bbipe3aTb 13
ObIBLUMX B YNOTPeONeHnM nnacTUKOBLIX OYTbIIOK pasHoro uBeTa. [OononHUTenbHble
yno6cTBa NpeacTaBnAeT 3axkKuM Tuna "Kpokopun", NoOQorHaHHbIA AnA HapesaHuA Ha oba
yna npobHuka.
Opyron npubop - BONbTMETP aBTOMOOMSIb-

C2 10w x 168 XSt it - npeanoxun . Mapyerko 13 JHenponet-

VD1 posckon o6n. (3n N2 6/2000). BonbtmeTp
son DAY (pnc.12) paccuuMtaH Ha WU3MeEpPeHuA [OBYX

+ HanpsaxxeHuin "0-5 B" (B npaBoM nonoxkeHun SA1)
C1foﬁu@_ u "11-15 B" (8 nesom nonoxeHun SA1). B
10MK x 25B kayectBe R3 wucnonb3yercA nobor vHTErpanb-

VD1, VD2 KLL105A Hbll CcTabunusatop HanpAXeHWA C perynupy-
VD3 KC133A puc.12 €MbIM BbIXOAHbIM HaNPAXKEHNEM.

[nA HacTponkn yctaHoButb SA1 B nesoe
rnosoXxexue, nopatb Ha Bxop, 15 B 0T cTabunnsnpoBaHHOro NCTOYHMKA NUTAHWA 1, BpaLLan
ABWXOK R3, yctaHoBuTb CTpesnky V1 Ha KoHeYHoe 3HaveHune wkanbl. V1 pormkeH ObiTb Ha
5B.

YHuBepcanbHblii Npubop aBTo3nekTpuka 6bin onybnukoBaH B »xypHane "Antenna"
(Bpasunua) Ne 1,2/78. Ha puc.13 npusegeHa NpuHUMNUaNbHaA CXemMa YHUBEPCAbHOro
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u3MepuTenbHOro npubopa aBTOSNEKTpUKA. B 3aBUCMMOCTM  OT  MOSOXEHUA
nepeknoyatena poga paboTbl MM MOXHO MPOBEPATb HanpAXeHWe BCTPOEHHOro
ABTOHOMHOrO WCTOYHMKA NWUTAHWA, WUCMPaBHOCTb JNEKTPONUTUYECKUX KOHOEHCATOPOB,
HanpAXXeHWe akKyMyNATOPHbIX 6artapei, yrofl ONepeXeHWA 3aXuraHuA, 4acToTy
BPALLEHMA KONIEHYaTOro Bana YEeTbIPEXLUWAMHLPOBOrO W LIECTULMUAVHAPOBOro
[Burarenen.

Kpome TOro, npu ntobom NONOXKeHUM nepekntovatens poga pabotel S1 MOXHO
NPOV3BOANTbL NMPOBEPKY HU3KOOMHbIX SNEKTPUYECKMX Liene.

[anA noBbiLeHnA CTabUbHOCTH M TOYHOCTY PE3YIbTATOB U3MEPEHMIA 3NIEKTPOHHAA
yacTb npubopa nuTaetcA OT ranbBaHuWyeckon 6atapen G1 uyepes crabunusaTop
HanpAXXeHWA Ha TpaHaucTopax V12, V13. B ka4yecTBe MCTOYHMKA OMOPHOrO HanpAXeHWA
UCMONb3YeTCA napaMeTpuyeckuin puopHbin ctabunusatop (V14-V16). BenuunHy
CTabUNU3NPOBAHHOIO HanpAXeHWA 3,5 B MOXXHO NNaBHO PerynupoBatb NEpPeMeHHbIM

N
- ”
ncl
\ o Y o o
>
R A7 RIG (MRS (A1 [ﬁm
+ 12« 1« W) &3 1000 272x Lexlliedx U
: o V4
R833k
ooz | RiG 15K
V3 =
Vs V8 RIGS 3K

"’V’Z‘ Be13T L -

N9f4 |

W MRS (] RS F@

| P R 8C317
w4l 120 47x 22x 10«
MY R24" 210

AN :
"‘Uenb” +358 @Vr! TIL209A _,!72 2N2.906h
St R2Z7 R28 1. HanpsixeHune nutaHns
.0" 470

>R

% 3. BonbTMeTp
1000xt68

VI6
N9 = 61 4. Yron 3axuranmna
y%’;gT %585 yacrora BpaujeHns-4

6. Yacrora Bpalyenns -6

12x -( §2 2. UenpasrocTb KoHAeHcaTopa

R%8  BC137
B0y

INI14

4 " g >

puc.13

pesuctopom R33. Mpn M3MepeHUMM NOCTOAHHBIX HanMpAXeHUn (nepekmoyatens S1 B
nonoxxenun 1 mnn 3) MunnamamnepMeTp COBMECTHO ¢ peauctopamu R25 n R20, R29
obpasyeT BOMLTMETP MOCTOAHHOMO HaNPXeHWA. [Npn NpoBepKe WCMPaBHOCTU BHELLIHUX
Lenen BMECTO MunAnamnepMeTpa WHAMKATOPOM ABNAETCA ceetoguon V11, KOTOpbIA
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BKItOYaeTcA nocnepgosatencHo ¢ bGatapeen G1 uepes pesuctop R34. Paspbi
MPOBEPAEMOI Lieny NOAKNOYaKoT K knemmam "Lenu" n "0".

MpUHLUMN M3MEPEHWUA Yyrna OMNepPeXKEeHWA 3aKUraHWA M YacToTbl BpPALLEHMA
KONeHYaToro Bana fAsurateniA 3aknioyaeTcA B W3MEpPeHUN BPEMEHHbIX XapakTepucTUK
MMNYNbCHOMO HanpAXeHWA, AENCTBYIOLLEro Ha Kremmax rnpepbiBaTefii CUCTEMBI
3axuraHua gpuratena. Tak, yactoTa MOABSIEHWA UMMYSLCOB NPAMO MPONOPLWOHaNbHa
4acToTe BpALLEHWA KOMEeHYaToro Bana fasuratenia M obpaTtHO MPONopLMOHanbHa yucny
LIMIVHAPOB, a yron nosopoTa Bana, npu KOTOPOM NpepbiBaTeslb HAXOAUTCA B 3aMKHYTOM
COCTOAHMM, MPAMO NPONOPLMOHANEH OTHOLLEHWIO OANTENIbHOCTM UMNYNbCa K NEPUOAY ero
NOBTOPEHUA.

Mpy NOAKNIOYEHUN KOHTAKTOB NpepbiBaTena kK knemmam "K npepbieatento” u "0"
(ueTBepTOE NONOXeHue S1) MMNyNbCHOE HanpPAXeHWe PUILTPYETCA OT [OMOMHUTESNbHbIX
BbICOKOYACTOTHbIX MOMEX (OUbTPOM HMXHMX YacToT (R1, R2, C1, C2), orpaHnunsaetcA
auopHbiM orpanuumtenem (V1-V3), panee noctynaet Ha Bxop Tpurrepa Lmntra (V4-V5).

OnNnTenbHOCTb BLIXOQHBLIX WMMYNbCOB TPUrrepa Npu 9TOM [OCTaTO4HO TOYHO
COOTBETCTBYET BpPEMEHW MOBOPOTA Bana ABuraTend nNpu 3aMKHYTbIX KOHTakTax
npepbiBaTeniA, a Nepuop, NOBTOPEHWA WMMYNbCOB - BPEMEHU MeEXAY BO3HWKHOBEHMEM
UCKPbI B K&XXA0M LMAUHAPE.

Mockonbky amnauTyga MMMyNbCOB HA BbIXOAE TpUrrepa nocToAHHA, TO CpemHee
3HaveHWe TOKa Ha BbIXOfie AMUTTEPHOro nosToputensa (V7) npAMO NPONopLMOHanbHO yriy
MoBOPOTA Bana, NP1 KOTOPOM KOHTaKTbI MpepbiBaTenA 3aMKHYThI.

Mpn nM3MepeHuM YacTOTbl BPALLEHMA KOSEHYATOro Bana YeTblpexuusMHOpPOBOro
peuratena (nonoxenue 5 nepekntovarena S1) ucnonb3yercA ogHosubpartop (V8, V9),
KOTOpbIA ~ 3anmyckaeTcA uMnynbcamu € Bbixopa Tpurrepa Lmutrta  uepes
puppeperumpytowyto uens C3R10V7R11. BbixogHble mMnynbCbl OfHoBMOpaTopa
cTabunbHbl N0 amMnAWTYyAe W AAWTENbHOCTM, WX nepuop MOBTOpPeHWA 06paTHO
NPONOPLMOHANIEH CKOPOCTW BpalLeHWA. [103TOMy CpemHWiA TOK, MPOXOAALLWIA Yepes
MunnramnepmeTp n pesnctopsl R22, R31, npAamMo nponopumoHaneH ynucny obopoTos B
MUHYTY. [OnA W3MepeHWA 4acToTbl BpALLEHMA LWECTULWIMHAPOBOro ABurartend
nepekstoyatesnb S1 Heo6xoaMMO NEPEBECTU B NONOXKEHME 6.

LWkana munnuamnepmeTpa nporpagyvpoBaHa HenocpencTBEHHO B M3MEPAEMbIX
BENMUMHaX: NocToAHHOe HanpaxeHue 0...15 B; yron nosopota 0...100°; unucno o6opoToB
0...3000 06/mMuH. Llkana muanuamnepmeTpa npu BCEX M3MEPEHWAX NMHeWHa. OnA
HanaxueaHuA npubopa HeobxoamMmo nopatb Ha kKnemmbl "K npepeiBaTento” nepemMeHHoe
HanpAxeHne 24 B, pnA 4ero MOXHO WCNOMb30BaTb MNOOXOAALLUA MOHMXKAOLLUNA
TpaHcdopmaTtop, NUTAeMBIA OT CETW.

MopctpoeyHbiM pesuctopoM R30 ycTaHaBnuBaKT CTPENKY MuiMamMnepmeTpa Ha
OTMeTKy 45° LiKanbl yrioB. 3atem peanctopoM R31 B nonoxeHun 5 nepekntovarend S1
yCTaHaBMBAOT CTPESIKY Ha LKase YacToThl BpalleHWA auratena Ha otmetke 1500 gnAa
yeTblpexumnuHaposoro asuratenA n 1000 - AnA WeCcTULMANHAPOBOIO.

MpoBepka paboTocnocob6HOCTM (MCMPABHOCTM) KOHAEHCATOPOB MPOM3BOAUTCA MO
nokKasaHuAM MunaMaMnepmeTpa npu NoaKMYeHUn KoHpeHcaTopa K rHesgam "C". Ecnm
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KOHIOEHcaTop MCnpasHbliA, TO CTpeska npubopa cHavana OTKIOHWUTCA, MOTOM MEAJSIEHHO
BEPHETCA B UCXOQHOE MOSIOXKEHNE.

Tpananctopsl V4, V5, V9, V13 moryT 66T TvNos KT312b. KT315b; V6, V8 - KT608B;
V10 - MM114; V12 - T'T403B; csetoamop V11 - AIT102A, octanbHble amoabl Tuna KA521.

BosBpawianacs k npubopam 3nekTpuka ANnA CEeTeBblX MPUMEHEHUA, OTMETUM
3NEKTPOHHbIX NMOMOLLHMKOB JNEKTpKKa, KoTopble paspabotan b. MapueHko (http://elec-
trik.org). Ero npnbopbl, a 9T0 reHepatop OAWHOYHbIX MmMynbcoB (FTOW) m nHpnkatop
npoxoxpeHna Toka (UMT), no3BonAwT, He OTKN4aA CceTb, pasobpatbCA B CXeme
anekTpocHabxeHuA

OW cocTouT 13 CXembl 3anycka, MOLLHOr0 CUMUCTOPa UK TUPUCTOPa W MOLLLHOMO
pesuctopa. Cunosoit TpaHcdopmaTop reHepatopa T1 (puc.14) umeeT 2 BTOPUYHbIE
obmotkn (22 B n 4 B). T2 mMoxHO wn3rotoButb K3 LL-06pasHoro wnu KonbLEBOro
marnuTtonposoga M2000 nnowapbto ceveHnAa nopApka 1 cm2. MepsuyHaa obMmoTka
cogepxut 400 BuTkoB, BTOpMYHaA - 200 BuTkoe nposoga M3J1 @0,24 mm. Ha
mukpocxemax DD1.1 n DD1.2 cobpaH dhopmuposatens umnynbcos yactotor 100 Mu. MC
DD2 n DD3 genat yactoty Ha 10 u Ha 100.

vD1...YD& +24B

VS1 T0161-160
RS 108

puc.14 3

Ha Bxog MMC DD1.3 MoxHO nogatb umnynbcbl yactotoid 10 Ty mnm 1 'y vepes
nepekntovatens SA1. 3T MMMyNIbCbl KOMMYTUPYKOT TPAH3UCTOPHbIA Kntov Ha VT1, B
KOMSIEKTOP KOTOPOrO BKJIKOYEH WMMYMbCHbIA TpaHcdopmartop T2. Umnynbcbl co
BTOpPUYHOM OOMOTKM T2 nOpAlTCA Ha ynpaefAwWwMiA anekTpog cumuctopa VST.
OTKpbIBaACb OAMH MM OECATb Pa3 B CEKYHAY, CUMUCTOP BbI3blBAET B NMPOBEPAEMON CETU,
K KOTOPOW MOAKITOYEH reHepartop, ToK BenuymHon o 10 A - B 3aBUCMMOCTY OT HOMWUHANOB
R8 n R9. ABTOMaTWNYECKME BLIKSIKOYATENN C TEMOBON

3alMTON OT TaKoro Toka He cpabartbiBaloT, C R1 180

9NEKTPOMArHUTHOM - BbLIKMIOYAIOTCA. [103TOMY Ha Fl)mt"‘

BPEMA NMPOBEPKM LLENMN UX HEOHXOAMMO 3aKOPOTUTb. LY
MHoukaTop npoxoxpeHuA Toka  (puc.15) HLe L_l

COCTOWT U3 Ppa3@BWKHOMO MarHuTonpoBsopja wn3 [AASID KX%B £

3MIEKTPOTEXHMYECKOW CTann MNMOWAAb0 CEYEHNUA

1...1.5 cM2 n gByx obmoTok no 3000 BMTKOB NpoBofa ~ puc.15 2
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naon 0,12 mm. MoOXXHO MCMONb30BaTb FOTOBbIE KOHCTPYKLMM W3 TOKOW3MEPUTESbHbIX
knewwen (LI-90, LI-95 n um nopobHeix). O6moTkm L1 1 L2 coepmHeHbl nocnenoBaTensHO 1
Harpy>xeHbl Ha csetopmopn HL1. MeTtonmka KoHTponA cetv ¢ nomoLbio FTOU n UMT oueHb
npocta. MopkniounB reHepaTop K HynesoMy W (hasHOMY NPOBOLY, €ro BkoyatoT. B
MPOBOAAX BO3HWKAKT MOLLHbIE WMMYNbCbl TOKA, KOTOpble Nerko HabnroparTcA
nHaukatopom (MIMT) no BcnbixvBaHuio ceeToamopa. MNepemelnan MHAMKATOP MO CXeme
3MIEKTPUYECKON NPOBOLKM, MOXXHO JIerko OMpeaenuTb HYXHYH Lenb aBTOMaTos,
npegoxpaHutenen u T.4. MeHepaTop pasmeLLeH B METaNNMYECKOM ALMKE, Pa3aeneHHOM
Ha [Ba OTCeka. B ogHOM HaxopomuTCA cxema 3anycka, B ApyroM - Harpy3o4Hble pe3nucTopbl.
CnenyeT yuuTbiBaTb, 4TO NpM 3amycke B MNONOXeHuM nepeknouatena "10 y" Ha
HarpysoyYHbIX Pe3ncTopax BbIAENIAETCA 3HAUMTESIbHOE KOMWMYecTBO Tenna. MHpukaTop
MOXHO BMOHTMPOBAaTb B KOPMyC TOKOM3MepuTenbHbIX Knewei L-90 wnu coenatb
opurMHanbHbel Kopnyc. B uenax anektpobesonacHoCTM kopnyC o0b6A3aTenbHO OOSKEH
ObITb U3 AU3NEKTPUYECKOrO MaTepuana.

MpocTo  wuckaTenb  CKPLITOM  NpoBOAkM  npepnoxun B. BopoHeHKoB
(http://electrik.org). MpuHUMN OeicTBMA Npegnaraemoro uckatena (puc.16) upessblyaiHo
MPOCT - BOKPYr NMPOBOAOB 3MEKTPUYECKON CETU CYLLECTBYET 3IEKTPOMArHUTHOE none ¢
yactoton cetut 50 'L, KOTOPOE MOXXHO 3apPerncTpUpPoBaTh YyBCTBUTESIbHBIM MPUOOPOM.

Jatunkom-aHTeHHON npubopa CRyXUT KOPOTKUA (2.5 CM) OTpe3oK npoBoga,

M30/IMPOBAHHOrO  MNAM  HeT -

SAl BespasnnuHo. Yepes 3alLUTHBbINA

244 — peauctop R1 OH coeanHeH ¢
244 3aTBOPOM MONEBOTO TPaH3NCTOPa

Kn103M KT3107K VT1, obnapatouiero OYEHb

— §f BbICOKAM  BXO[HBIM  COMPOTMB-
oy —"—+1. Jervem. Mo aTon npuumHe paxke
R 5,7 M R2 1 uepe3 HebosbLLYHO EMKOCTb MEXAY
v BF1 [aTYMKoM W MNpoBofaMu CeTu Ha
puc.16 \15” 3aTBOpe HaBOAWTCA 3aMeTHoe
HanpsxeHue. TOK TpaH3ucTopa
OKa3blBaeTCA NPOMOAYINPOBAH-
HbIM KOnebaHuAMK C 4YacToToh cetu. ATU KonebaHuA yCUIMBAKOTCA MO TOKY BTOPbLIM
TpaH3ncTopoM VT2, BKKOYEHHLIM MO CXEME 3MUTTEPHOr0 NOBTOPUTENA, U NOABOAATCA K
TenedgoHy BF1.

HenocpeacTeeHHaA cBA3b MeXay TpaH3aucTopamu o06ecnevmBaeT XOpPOLUYH
nepegayy HWM3KOYacCTOTHbIX KonebaHui K TenedoHy. XOTA NOCAegHWA M MoxXo
BOCNpPOun3BOAMT YacToTy 50 'L, ceTeBaA HAaBOLKA BCerga MMeeT UCKaXKEHHYH hopMy, T.€.
CONPOBOXAAEeTCA rapMOHWKAMW OCHOBHOW 4acTOTbl, KOTOPbIE XOPOLIO CAbIWHbI.
TpaHsuctopbl VT1 1 VT2 MoxHO 3ameHnTs KIMN303B 1 KT3102E cooTBETCTBEHHO, M3MEHNB
npyM 9TOM NONMAPHOCTb MCTOYHWMKA nuTaHuA. PekomeHpyeTcA Bbl6upatb nonesble
TPaH3NCTopbl C HebOMbLUMM HanNPAXEHUEM OTCEYKM, YYBCTBUTENLHOCTbL npubopa npu
3TOM MOBbLILLAETCA.
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WckaTenb nutaeTcA OT OQHOro "nmanbumkoBoro" anemeHTa (Tuna 316 unu AA)
HanpaxeHnem 1,5 B. MOXHO uCnonb3oBaTb U AUCKOBBLIA akkyMynAaTop. XKenaTtenbHo,
ytobbl TenedoH BF1 umen conpotuBneHne He Hwxe 50 Om, 4Tobbl OrpaHNYNTb
MaKCUMaJsibHbI TOK, NoTpebnAembli yCTPONCTBOM. [ONYCTUMO NMPUMEHWUTL HAYLIHUKA OT
nnenepa wnu  gpyrme ronoBHble  TenedpoHbl. O6a  KancwnA  BKIOYAKTCA
nocrnepoBaTenbHO. KOHCTpyKLUnA npubopa MOXeT BbiTb NPOU3BOSIbHON.

[pyroi uckartenb CKpbITOA NPOBOAKM, TOXe NPOCTON U Hepoporoi npubop, cospan
B. Ornes (http:/felectrik.org). OH npegnaraet ero ucnonb3oBaTb AnA 06HapyxeHuA
CKPbITOW 3/1EKTPONPOBOAKM, OTbICKaHWA 00pbIBa MPOBOAA B XryTe unu kabene, BoIABNEHNA
neperopesLUEi namnbl B 3feKTpornpnAHae. B 60nbLUNHCTBE Cnyyaes BMOSHE OCTATOYHO
NPOCTENLLEro yCTPONCTBa, COCTOALLErO U3 NOIEBOrO TPAH3UCTOPA, FONOBHOrO TenedoHa
1 OHOrO-TPEX ANEMEHTOB NUTaHWA (puc.17).

MpuHUMN peicTBMA YCTPOMCTBA OCHOBAH Ha CBOWCTBE KkaHana mMosieBoro
TpaH3ncTopa U3MEHATb CBOE CONPOTMBAEHUE Nof AENCTBUEM HABOLOK Ha BbIBOA, 3aTBOPA.
Tpanauctop VT1 K103, KMN303 ¢ ntobbim 6yKBEHHBIM MHOEKCOM (Y NOCNEQHErO BbIBOL,
Koprnyca COeguvHAT C BbIBOGOM 3aTtBopa). TeneoH BF1 - BbICOKOOMHbBIN,
conpotmenenrnem 1600...2200 Om. lMonApHOCTb nogkntoueHnA 6atapen nutaHuA GB1
ponn He urpaer.

Mpu noncke CKPbITON MPOBOAKM KOPMYCOM 124} + TF |
TpaHaucTopa BopAT no crewe wu  no KIMHO3A i BF1 QI}.

-

MaKCMManbHOW TPOMKOCTM 3ByKa 4acTOTOM ;"\ ’

T () e

50y (ecnu 9TO 9NEKTPONPOBOQKA) WK

~ T [5: T
paguonepepayn (papuoTPaHCAALMOHHAA CETb) i e
OMNpenenArT MEeCTO NPOKNaaK1 NPOBOAOB. ! 1.9.48B ~T3
MecTo obpbiBa nposopa B puc.17

HeaKpaHuposaHHoM  kabene  (Hanpumep,
CETEBOM LUHYpe Kakoro-nnbo anekTpo- wau papuonpubopa), MeperopesLUyrd namny
9NEKTPOrMpnAHAbl OTbICKMBAKOT Tak. Bce nposopa, B TOM uucne n o6opBaHHLIN,
3a3eMNAKT, Opyrod KoHew 060PBAHHOrO NPOBOAA COEAVHANOT Yepe3 pe3nucTop
conpotusneHvem 1...2 MOM ¢ dhasHbiM NPOBOAOM JMIEKTPOCETH W, HAYMHAA C Pe3nNcTopa,
nepemeLLaroT TPaH3uCcTop BAOb XryTa (TMpAAHAbLI) A0 NponajaHWA 3BYKa - 3TO U eCTb
MecTo obpbiBa NpoBOAAa UK HencnpasHaA namna.

WNHOMKATOPOM MOXET CIy)XUTb He TOSIbKO TOSIOBHOW TenedoH, HO U OMMeTp
(1306paxkeH LITPUXOBBLIMU SIMHUAMM) UM @BOMETP, BKIIOYEHHBIA B 9TOT peXxuM paboThbl.
WcTounuk nutanuna GB1 n TenedoH BF1 B 3TOM ciiyyae He HyxceH.

CBOKO CxeMy uckKaTenAa CKpbITOW npoBogku npepnoxun A. bopucos
(http://electrik.org). Ero paspaboTka - cpaBHUTENIbHO MPOCTON UCKATESb, BbIMOSHEHHbIV
Ha Tpex TpaHaucTopax (puc.18). Ha oByx 6unonApHbix TpaHauctopax (VT1, VT3) cobpaH
MynbTMBUOPATOP, a Ha NoneBoM (VT2) - 3NeKTPOHHDIA KNkou.

Ecnn Haxata kHonka BbikntovatenA SB1, HO 3nekTpuyeckoro nonA B 30HE
anTeHHoro wyna WA1 HeT nmbo uckatenb HaxogMTCA [Aneko OT CETEeBblX NPOBOAOB,
TpaHaucTop VT2 oTKpbIT, MynbTMBMOPaTOp He paboTaet, ceeToaunon HL1 noratueH.
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HoctatoyuHo Npubnn3nTb aHTEHHBIN LUy, COEAUHEHHBIN C LLEMNbo 3aTBOPa MOSIEBOro
TpaH3ncTopa, K NPOBOAHMKY C TOKOM SIMB0O NPOCTO K CETEBOMY MPOBOAY, TpaHaucTop VT2
3akpoetcA, wWyHTMpoBaHme 6as3oBon uenu Tpanauctopa VT3 npekpatutca w
MynbTuBMOpaTOp BCTYNWT B OEWCTBME. HauyHeT BCnbixuBatb cBeToamon. [lepemeluan
aHTeHHbI Lwyn B6AU3N CTEHbI, HETPYAHO NPOCNeguTb 3a MponeraHueM B HEN CETeBbIX
MpPOBOAOB.

N WAl I * P Mpubop nossonAeT

ANl3075 4 oTbickaTb U MecTo o06pbiBa

K5 Zox hasHoro nposoga. OnA 3rtoro

o2 R& 200 HYXKHO BKJIOUATb B PO3ETKY

- 5o | 10Mkx108 Harpysky, Hanpumep HacTOMbHYO

S8/ namny, 1 nepemeLLaTb aHTeHHbIl

K156 , lyn npu6opa BROMb NPOBOLKK. B

ggy T  MECTe, rne CBETOANOA nepecTaer

LB . VI3 KT3156 98 _!_ wmwurarb, HY>XXHO uckarb
— 55 (:.71__] W7z Km1034 - HEUCnpaBHOCTb.

] MNoneson TpaH3ucTop

MoXeT ObiTb Nt060i Apyroi u3
yKa3aHHOW Ha cxeme cepuun, a
6unonApHble - nobble 13 cepun
KT312, KT315. Bce peauctopbl - MJ1T-0,125, okcupHble KoHpeHcatopbl - K50-16 unu
ppyrue manorabaputHble, ceetopmop, - ntobon n3 cepun AJ1307, UCTOUHMK NWUTaHWA -
6atapea "KpoHa" nubo akkymynAatopHaa 6atapeA HanpaxeHuem 6...9 B, KHOMOYHbIN
Bbikntoyatenb SB1 - KM-1 nnbo aHanornyHbli.

AHTEHHbIA LWyn npeacTaBnAeT cob0i KOHWYECKMA MNacTMacCOBbIA KOMMayok,
BHYTPU KOTOPOrO HaXO@MTCA METaNNNYECKWA CTEPXXEHb C pe3bboil. CTepXkeHb KpenAaT K
KOpMycy rankamu, UsHyTpu KOpnyca HapeBatoT Ha CTEPXKEHb METaSIMYECKUA NENecTok,
KOTOPbIA COEAMHAKT rMOKUM MOHTaXXHbIM NPOBOAHMKOM C peauctopom R1 Ha nnarte.
AHTEHHBIA Lyn MOXET ObiTb UHOW KOHCTPYKLMW, HANpuMep, B BUAE METAN W3 OTpe3ka
TONCTOrO (5 MM) BbICOKOBOSIbTHOTO MPOBOAA, WUCMONMb3yeMoro B Tenesu3ope. [nuHa
otpeska 80...100 MM, ero KoHLLbl MPOMycKarT Yepe3 0TBEPCTUA Kopryca 1 NpunansaroT K
COOTBETCTBYIOLLE TOUKE MNaThl.

Kenaemyto yactoty konebaHwii mynbTuBmbpaTopa, a 3HaUMT, YacTOTy BCMbILLEK
CBETOAMOOA MOXHO YCTaHoBWUTb nopbopom pesuctopos R3, R5 nnbo koHaeHcaTopos C1,
C2. [InA 3TOr0 Hy)KHO BPEMEHHO OTKMUUTb OT peauctopoB R3 1 R4 BbiBOA UCTOKA
MONEBOro TPAH3MCTOPA M 3aMKHYTb KOHTaKTbl BbIKOUaTeNA.

Ecnm npu noucke mecta obpbiBa ha3HOro MpoOBOAA YyBCTBUTENBHOCTb Npubopa
OK&XXETCA YPE3MEPHON, e HETPYAHO CHU3UTb YMEHBLLUEHWEM ASIMHLI AHTEHHOrO Llyna unm
OTKJIOYEHNEM MPOBOLHMKA, COEAVNHAIOLLENO LLyN C NeYaTHOW NnaToi.

Wckatenlb MOXHO MPUMEHATb AJ1IA KOHTPONAA paboTbl CUCTEMbI 3aXKWUraHuA
asTomobunen. MNMogHOCA aHTEHHbIN LUyN WCKaTEeNA K BbICOKOBOJSIbTHBIM MPOBOAAM, MO
MUraHWi0 CBETOAMOOA ONPEAEenAlT LUenu, Ha KOTOpble He MNOCTynaeT BbICOKOE

puc.18
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Mpubopbl aneKkTpuka

HanNPAXXEHWe, NN OTLICKMBAKOT HEUCNPABHYIO CBEYY 3aXXUraHuA.

CBOIO KOHCTPYKLMIO WCKaTenAa CKpbITOW npoBogku npepctasun E. Crtaxos
(http://electrik.org). Cxema npubopa npusepeHa Ha puc.19. OH COCTOMT M3 [BYX Y3/10B -
YCUIUTENA HanpPAXXeHWA NepemMeHHOro ToKa, OCHOBOW KOTOPOrO CRYXXUT MWUKPOMOLLLHbINA
onepaunoHHbli yeunutens DA, u reHepaTopa konebaHuin 3ByKOBOW YacToTbl, COBpaHHOro
Ha uHBepTupyroweM Tpurrepe LLimurta DD1.1 mukpocxembl K561TJ11, uactotosagaroLuen
uenn R7C2 n nbe3ousnyyatene BF1.
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Mpu pacnonoxeHun anteHHbl WA1 BOnM3M TOKOHECYLLEr0 NPOBOAA 3MEKTPOCETM
Hasogka OOC npombiwneHHon yactoTtel 50 I ycunueaetrcA Mukpocxemon DA1, B
pesynbtate 4ero 3axuraetcA csetoguon HL1. OTO e BbIXOQHOE HanpAXeHue
OnepawLmoHHOro yeunutena, nynbcupytowiee ¢ yactoton 50 'y, 3anyckaet reHepatop 34.

Tok, notpebnAemblii MUKpocxemamu npubopa nNpu MNUTAHWM WX OT WUCTOUHMKA
HanpAXeHvem 9 B, He npeBbilaeT 2 MA, a npu BKIYeHUn ceetoguopa HL1 - 6...7 MA.
WcTouHnkom nutanuA moxeT 6bitb Gatapes 7[-0.126, "KopyHa' wnu aHanornuxan
3apybexxHoro npom3soacTBea.

WMHorpga, ocobeHHO Korpa WCKOMaA 3MeKTpOnpoBOAKA PacnoniokeHa BbICOKO,
Habnopgatb 3a CBeYeHWeM uHaukaTtopa HL1 3aTpyoHWTENbHO, HO BMOSIHE LOCTATOMHO
3BYKOBOW CurHanusaumu. B Takom cnyyaB CBETOAMOL MOXET OblTb OTK/IKOUEH, YTO
MOBbICUT 3KOHOMUYHOCTb Npubopa.

YepTexx meyatHON mnatbl 1 pasMeLLEeHne Ha Hei peTanei npubopa nokasaHbl Ha
puc.20.

Bce noctoAHHbIE peancTopsl - MITT-0,125, nopcTpoeynblin pesunctop R2 - CN3-386,
KoHpeHcatop C1- K50-6. AHTenHon WAT cnyxuT nnowaaka ¢onbri Ha nnarte pasmepamu
npuMepHO 55x12 Mm.

MoOHTaXXHYIO MyaTy NOMELLAT B KOPNyce M3 AU3NEKTPUYECKOro matepuana Tak,
yT06bl @HTEHHA OKasanacb B rofIOBHOM 4acTh u 6bina MakcumanbHO yaaneHa OT pyku
onepartopa. Ha nuueBoi CTOpPOHE KOpmyca pacnofaratT BbiKfuvaTenb nutaHuA SA1,
ceetopmop HL1 v 3BykoBon nanyyarens BF1.

HauanbHyto uyBCTBWUTENBHOCTL npubopa ycTaHaBAMBAOT  MNOACTPOEUHbLIM
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Mpubopbl anekTpuka

pesucTtopom R2.

BesowunbouHo
CMOHTUPOBAHHbIA  NpU-
60p B HanaxueaHwWn He
HY>XOaeTcA.

Ona Toro uyTOobHbI
yCTaHOBKa YyBCTBUTESb-
Hoctu npubopa 6bina
6onee nnaBHoOM,
COMPOTUBAIEHNE pe3uUc-
Topa R2 cnepyet
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HyXHbIi  anekTpuky npubop - OnNpepenutent MEXBUTKOBbIX 3aMbIKaHWA -
cKoHcTpymposan B. Omutpues u3 r. Poctosa-Ha-[ony (P 2/69).

Mpoctaa npuctaBka K aBOMETPY, CXema KOTOponW wusobpaxeHa Ha pwuc.21,
no3eonAeT obHapyxuBaTb B TpaHcdOopmaTopax, APOCCENAX W APYrux OetanAax c
06MOTKaMN MeXBUTKOBbIE 3aMblKaHWA [0 TPEX-YETbIPEX BUTKOB.

MpuctaBka npepctasnAet coboi HY reHepatop, cobpaHHbI MO TPEXTOUEYHON
cXeme, C eMKOCTHOW obpartHoW cBA3bD uYepe3 koHpeHcatopbl C1 u C2. Ponb
WHOYKTMBHOCTM KOHTYpa reHepatopa urpaet ucnbitbiBaemMan Katyluka. MoteHumometp R4
CNY)XWT [nA nopdepXaHwA MOCTOAHHOW BEeNWYMHBLI TOKAa, MPOTEeKalLero uepes
TpaHauctop T1, Npu W3MEHEHUW BHYTPEHHEro CONPOTWMBIEHUA Oatapen, nuUTaroLLEn
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reHepatop. B rHespga M1 v H2 BCTaBNAKOT BUNKM LLYNOB
aBomeTpa. HakoHeuYHWKM LWynoB MNOAKMAKYAKT K
BbIBOAAM  MCMbITbiIBAEMOW pgeTann. [He3pgo [H1
OLHOBPEMEHHO ABMIAETCA BbIKNtOYaTeNem nutanuA. nAa
3TOr0 OHO paspesaHo BOSb NO BCew psimHe. [onoBUHbI
rHe3fa 3aMblKalOTCA BCTABJIEHHOW B HEro BWUIIKOW,
nuTaHwe  BkaoyaetcA.  OJHOMOMIOCHbIE  BUJIKM,
0603HaYEHHbIE BHM3Y CXEMbl CTPENKamu, BKIOYAKT B
rHespa asoMeTpa [AfIA  U3MEPEHMA TMEPEMEHHOrO

HanpAXXeHWA.
Pabota npubopa OCHOBaHa Ha YMEHbLUEHWUN
aMnaNTyobl  FEeHepUMpPYeMOro  HamnpaXeHWA  npw

NOAKNK4YeHU petann C MeXXBUTKOBbIM 3aMblKaHUEM, TaK

56
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Mpubopbl aneKkTpuka

Kak B 9TOM cryyae A0OPOTHOCTb KOHTYpa 3HAUMTENIbHO MOHWKAETCA. YMEHbLUEHWE
HaNPAXXEHWA OTMEYAET NOLKIFOUEHHbI K Npubopy aBoMeTp.

papympoBky cobpanHoro npubopa npoM3BOAAT Ccnegylowum obpasom.
MoproTasnmeatoT NPMOOP K M3MEPEHNAM, NMOAKNIOUMB K HEMY aBOMETP U LLYMbI TaK, Kak
onucaHo BbllWe. 3aTeM MPUCOEOMHAKT K Liynam WCMpPaBHbIA YHUULMPOBAHHLIN
perynaTop cTpok Tuna PPC-70 ¢ BBEAEHHLIM BHYTPb KaTyLUKW CEpAEeYHUKOM. Perynupya
noteHunomeTp R4, pobuearotcA, yTobbl aBOMETP MNOKasan BENUYUHY NEPEMEHHOrO
HanpsxxeHuA 1,5 B. 3atem oTkntouaroT wynel ot PPC-70, BbIHUMAIOT BUKK npubopa u3
rHe3[ aBoOMeTpa, U3MepAoT C MOMOLLLbHO NMOCIIeAHEr0 KONIEKTOPHbIN TOK TpaHaucTopa T1.
[onyyeHHy0 BENWYMHY TOHA cnepyeT B AafbHEdlleM YCcTaHaBAWBaTb C MOMOLLbHO
noteHuuomeTpa R4 nepen nposepkon noboi petanu. OTMevatoT NEpPeEMEHHble
HaNPAXXEHWA, KOTOPbIE MOKAXXET aBOMETP NPY NOAKIKOYEHUN APYruX UCNpaBHbIX AeTanew,
noKasaHuA aBomeTpa CBOAAT B TabnuLy M PYKOBOACTBYIOTCA 3TOW Tabnuuei BO BpemA
NPOBEPOK.

Ewe oavH onpepenuTtens KOPOTKO3aMKHYTLIX BUTKOB Bbln 0nybnunkoBaH B XXypHane
"Radio Electronics" (CLLIA) N2 1/74.

KopoTKO3aMKHYTble BWTKM B KaTylKax CTPOYHOro TpaHcdopmaropa, B
OTKJTOHAKOLLMX KaTylwkax W T.N. 0BHApYXUTb O4YeHb TPYAHO. [AnA 9TWX uenei MOXHO
BOCMOJ/Ib30BATbCA M3MEPUTENIEM KOPOTKO3aMKHYTbIX BUTKOB, MPWUHLUMNMANbHaA Cxema
KOTOPOro NpuBEQEHa Ha puc.22.

Tpananctop T1 coBmecTHO ¢ katywkom L1 n koHpeHcatopamu C1, C2 obpasyet
reHepaTop ¢ eMKOCTHOW obpaTHOI cBA3bto. Ha TpaH3ucTope T2 BbINOMHEH BOALTMETP,
U3MEPAIOLLMIA amnauTyay reHepupyemoro curiana. Pesauctop R7 orpaHuunBaeT BeNUYnHy
KONNEKTOPHOro TOKa TpaHaucTopa T2.

Mpu nopkmoyeHun Ha

- B

BXOQ, W3MepuTenA ucnpae-

A P P Va4 RT Ik +¢
HOW KaTyllki rokasaHuA #4615

nameputenoHoro npubopa \."x" 4

NPakTUYeCcKn He [OMKHbI RS

MeHATbCA. Ecnn B KatyLke {50k
UMEIOTCA KOPOTKO3aMKHYTbIE
BUTKW, yMeHbluaeTcA [06-
POTHOCTb  KonebaTenbHOoro
KOHTypa, ¥ nokasanua PWC.22
npubopa ymeHbLUaTCA.

[nA Hanapfkv nepen, BKKOYEHNEM OonpeaenuTenA ABUKOK NepemMeHHOro pesncropa
R2 ycTaHaBnMBaltOT B HWXHEE, MO CXeMe, NOMOXEHWe. 3aTem BKMYaKT MNuTaHue.
BenuumHa konnektopHoro Ttoka pomkHa 6biTb nopAgka 0,1 MA. lepemellan OBMXOK
NEepeMeHHOro pesncTopa BBepx, p[obuBaroTCcA CcamMoBO30YXAEHUA reHeparopa.
KonnekTopHbI TOK TpaH3UCTOpa Npu 3TOM CKa4YKOM BO3pacTeT npumepHo 0o 0,4 MA. Mpu
3aMblKaHWUK BXOOHbIX MHE3[ HAKOPOTKO AOSKEH NMPOUCXOAUTL CpbiB KonebaHuin (06 aTom
6yneT cBUAETENLCTBOBATL YMEHbLUEHWE NOKa3aHUn MUaInaMnepmMeTpa).
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CnpaBoy4Huk bP

YyBCTBUTENBHOCTL Mpubopa MPOBEPAIOT MYyTEM CO3LAHWA KOPOTKO3aMKHYTbIX
BMTKOB Ha MCMPaBHON KaTyLUKe.
B nameputene MOXXHO MCNONb30BaTh TpaH3ncTopbl TMNoB KT312, KT315.

CnpaBo4Huk bP

B pas3suTne TeMbl ANEKTpu4ecTea npueeaemM faHHble, NonyyYeHHbIe H. FonosuHbIM
13 r. Kneea, Kak pacteHua pearvpytoT Ha anekTpuuectso (3n N2 10/2000).

B 1954 r., korpa asTop 6bin cnylatenem BoeHHon akagemnu CBA3M B JleHnHrpage,
OH YBJIEKCA NpoLeccOM OTOCMHTE3a W NPOBEST WHTEPECHOE WCNblTaHUe C
BblpallnBaHneM nyka Ha NogoKOHHUKE. OkHa KOMHaThbl, B KOTOpOI7I OH >XW1n, BbIXOQWNN Ha
ceBep, 1 NOTOMY COfHLLA NYKOBULbI Noslyyatb He Mornu. OH BbiCagun B ABa YAMHEHHbIX
ALLMKA MO NATb Niykosuy,. 3emso 6pan B OQHOM U TOM XXe MecTe anA oboux ALLMKOB.
YpobpeHuit y Hero He 6bIno, T.e. 6bIMM co3paHbl Kak 6bl OAMHAKOBLIE YCNOBMA OJ1A
BblpalMBaHnA. Hapg OOHMM ALMKOM CBEPXy, HA paccToAHun nonymetpa (puc.1),
pacrnonoXusn MeTannMyeckylo nnacTuHy, K KOTOPOW MNPUKPENWn npoBof OT
BbICOKOBOJSIbTHOMO BbINpAMKUTENA +10 KB, a B 3eMnt0 9TOro AWMKa BOTKHYN rBO3Ab, K
KOTOPOMY NOACOEAMNHU MUHYCOBOI NPOBOL, OT BbINPAMUTENA.

puc.1

Coenan OH 9T0 AN1A TOro, YTO MO €ro TeOpUM Katanusa Co3fnaHue B 30HE PacTeHWN
BbICOKOr0 MOTEHUMana MPUBEAET K YBEAWYEHUIO OUMONbHOMO MOMEHTa MOMEKy,
y4acTBYHOLLMX B peakuum hoToCUHTESA.

Ye yepes Heflenu aBe aBTop 0BHAPYXWU, YTO B ALLUMKE C 3NEKTPUYECKUM MOMEM
pacTteHuA passuBatoTcA 6onee adpekTMBHO, YeM B Amke 6e3 nona! Cnycta 15 net aToT
3KCNEepUMEHT MOBTOPWUAM B MHCTUTYTE, Korga notpeboeanocb o6WUTLCA BbipallMBaHWA
pacTeHWit B KOCMUYECKOM Kopabne. TaM, HaxopgACb B M30SIMPOBAHHOM OT MarHUTHOMO U
3MEKTPUYECKOro MOMei, pacTeHWA pas3BuBaTbCA He Mornu. [puwnock co3paBaTtb
MCKYCCTBEHHOE 3MIEKTPUYECKOE MONe, U Tenepb Ha KOCMUYECKUX KOopabnAx pacTeHuA
BbDKMBAIOT. A €CNN Bbl XXUBETE B Xene306eTOHHOM AOME, [a eLle Ha BEepXHEM 3Taxe,
passe BallW pacTeHWA B AOME HE CTPaparoT OT OTCYTCTBUA SNEKTPUYECKOro (da u
MarHutHoro) nonAa? CyHbTe reo3fb B 3€MKO LBETOYHOrO ropLUKa, a NpPOBOLOK OT HEro
MOLCOEOMHUTE K OUNLLEHHOMY OT KPaCKM UK PXXaBUMHbLI METaII1y OTONUTENbHOW 6aTapen.
B atom cnyyae Bale pacteHue npubnM3uTCA K YCNOBMAM >KU3HW Ha OTKPLITOM
NPOCTPAHCTBE, YTO OYEHb BAXXHO AJ1A PACTEHWIA, fa U AJIA YEN0BEKA TOXE.
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CnpaBoy4Huk BP

Ho Ha 3TOM 3KCneprMeHTbl aBTopa He 3aKoHUYMnuCh. Mpoxuean B r. Kuposorpaae,
OH peLUnn pa3BecTi Ha NOAOKOHHUKE nomMuaopbl. OgHaKo 3uma HacTynuna CTofb 6bICTPO,
YTO OH He ycnen BblKOMaTb Ha Oropofe KyCTbl MOMMAOPOB, YTOObI MEpecaguTb MX B
LiBETOYHbIE ropLuKi. EMy nonancA npuMepsLUnii KycT ¢ He60NbLUMM XXMBbIM OTPOCTOUKOM.
OH npuHEC ero OOMOR, MOCTaBwun B BOAY, W 4Yepe3 4 OHA OT HWKHER 4acTu OTPOCTKa
Bblpocn 6enble KOpeLuku. ABTOpP Mepecapgun ero B ropLUoK, M, KOrga OH BbIPOC C
OTPOCTKaMM, CTa TakMM e METOLOM NonyvaTb HOBbIE CaXKEHLLbI.

Bcto 3uMy cembA ena cBexue NOMUAOPbI, BblpalleHHble Ha MOAOKOHHMKe. Ho
aBTOpa 3aHWMan BOMPOC: HEY)Xenu BO3MOXHO B MNPUPOAE Takoe KiIoHUMpoBaHue?
Bo3MoXxHO, NOATBEPXKAANMN CTAPOXWUITbLI, HO B 3TOM ropoge.

ABTop nepeexan B Kuee u nombiTascA Takum >xe 06pa3oM NOslyuuTb CaxkeHLbl
MOMMWAOPOB, M Yy HEro HUYEro He Moayuunocb. Toraa OH noHAn, yto B Kuposorpage
yoaeanca 3T0T MeTOA, NOTOMY, YTO Tam, B TO BPEMA B BOJOMNPOBOAHYIO CETb MyCKanu BOAY
U3 CKBaXKuH, a He u3 [Henpa, kak B Kuese. [pyHTOBbIE BOObl B KupoBorpage vMeEOT
HebONbLUYI0 AOMK0 PafMOaKTMBHOCTU. BOT 9TO M cbirpanc ponb CTUMYNATOpa pocTta
KOpHEBOI cucTembl. Torga aBTop
MPUAOXKMUA K BEPXYLLKE OTPOCTKA
nomugopa +1,5 B ot 6atapenku, +1 5B ]

a "-" nopBen K BOAE COCyAa, roe > -
CTOAN OTPOCTOK (puc.2), 1 yepes A
4 LHA Ha OTPOCTKE, -
Haxof#ALLEMCA B BOAE, BbIpOCNa nn Cocyn c sonoit
rycran  "6opopa". Tak emy

puc.2
yOanocb KNOHMPOBaTb OTPOCTKM
NOMMAOP.

Korpa aBTopy
¢onbrupoaauhs|ﬁ Hapoeno cneputs 3a
NONMBOM PaCTeHUIA Ha
I'po3ab CTeKNOTEKCTONUT  nopokoHHmke, OH
5 NOMECTUST B 3EMJI0
Mm(po- Ko nonocky  ponbrupo-
o, BAHHOrO CTEKIOTEKC-
amnepuerp % Tonuta M 6onbLIon

rBo3fp. K HUM

noacoeanHun  npo-
puc.3 Boja OT MUKpoam-

nepmetpa  (pmc.3).
Cpasy OTK/IOHWNach CTpenka, NoToMy YTo 3eMnA B ropike 6bina cbipan, n cpabotana
ranbBaHWyeckan napa "mefb - Xeneso". Yepes Hepento OH yBUAEN, Kak TOK CTaf napatb.
3HauuT, HacTynana nopa nonvea. Kpome TOro, pacteHue BbIBPOCUIO HOBbIE JIUCTOUKM,
MOTOMY UTO OHO pearmpyeT Ha 3NEeKTPUYECTBO.
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BrnokHoT “Pagioamartopa” Ne 1-2005

Ry



KHura-nouton

"Papuoamatop" - nyuuee 3a 10 net. Copruk. K.:Papuoamarop, 2003r., 288 c. 20.00
OnekTpoHHbie Habopbl v Mogynu "MACTEP KWUT" Onucanue, npuHuumn. cxembl. Katanor-2004rog, .A4 15.00
Cobepy cam 60 aneKTPOHHBIX ycTpoitcTs U3 Habopos "MACTEP KUT" M.:Aoaexa,2004r.304c. 27.00
/MnynbCHbIE UCTOUHNMKI NUTaHNA TeneBu3opoB. AHkosckuid C.M., HuT, 2003r.380c. 34.00
AMnynbcHble 6noku nuTanua ana IBM PC. PemoHT 1 06cnyxwsatme.-M.:IMK, 2002r., 120c.A4 26.00
cTOuHMKIN NUTaHNA BUKEOMarHuTodOHoB 1 BULeonneepos .BuHorpapos B.A., 256¢.A4 14.00
VACTOYHMKIN NUTaHUA BUAEOMArHUTOOHOB . JHLWKNON.3apy6.BM . HUT,2001r, 254c.Ad+cx. 29.00
WcTouHMKIn nuTaHnA MoHo6NOKoB 1 Tenesn3opos. fykuH H.B. HuT.,136¢c.A4 14.00
Wctounmkn nutanua MK 1 nepedoepun. Kyyepos A.1M.,C.-M.,HUT,2002r.,384c. 37.00
3apybexHble anekTpomarHuTHele pene. Cnpasounmk. Bosk I1.10., 2004r., 382c. 44.00
3apybexHble MIUKPOCXeMbl, TpaH3MCTOpbI,AMoAb! A...Z.CripaBouruK. V13g,.2-e nep.u fon.,2003r.,760 c. 54.00
3apybexHble MUKPOCXeMbI,TpaH3uCTopbl,anoabl 0...9. Cnpasourmk. 13p.2-e nepepab u pon.,2004r.,556¢. 45.00
MWKPOKOHTPONNEPbI [A BUAEO- 1 papumoTexHuky . Bein. 18. Cnp.-M.oeka , 2001r., 208 c. 24.00
MuKpocxembl AnA COBPEMEHHbIX UMNOPTHbIX BM 1 Bupeokamep. Boin. 5. Cnpasounmk - M.:[loneka,288c. 24.00
Mukpocxembl f1A COBP. UMMOPTHbIX TeNesn3opos. Buin.4,16 Cnpasouuk.-M.:Joneka ,2003r.,288¢. no 24.00
Mukpocxembl COBpeMeHHbIX TeneBu3opos ."PemoHT" N233 M.;ConoH , .208 ¢ . 15.00
TpuMeHeHme TeneBunoHHbIX Mukpocxem. T.1,Kopakux-Yeprak C., Cn6.: HUT, 2004r., 316¢. + cxeMbl 39.00
Mukpocxembl anA ayano v paginoannapatypsl. Bein.17,19,21. Cnp.-M. Jogexa , 2002r. no 288 c. no 25.00
Mukpocxembl ina CD-npourposateneit. Cepeocvctembl.Cnpasounmk. HuT, 2003 r, 268c. 42.00
Mukpocxembl ana TenecpoHun.Beinyck 1.Cnpasounmk.-M.:Jopeka, 256¢.A4 16.00
Mukpocxembl A1 COBPEM.MMNOPTHHOI aBTO3NEKTPOHMKY . Bein.8. Cnp.,-M:[onexa, -288 c. 24.00
Mukpocxembl copem. 3apyb. yeunutenei Hu3koit yactoTsl .Bein.7,ebin.9. Cnp. Mo 288 c. no 24.00
Mukpocxembl 1A UMAYNbCHBIX UCTOUHMKOB NTaHKA. Bbin.20. Cnp., 2002r.-288 c. 24.00
MuKpocxembl AnA ynpaenexnA anekTpopsuratenamu. Bein.12,14 . M. Jogeka , 2000 r.,no 288 c. no 26.00
WHTerpanbHble Mkpocxembl. OnepaLmorHble yeunuTtenu u komnaparopsl. Cnpasouruk. M.:ogeka, 560c., A4 43.00
Lincoposbie KMOIM mukpocxemsl . Maptana O.H. - HuT, 2001 r., 400 c. 24.00
MpoekTbl 1 akcnepumMenTsl ¢ KMOT Mukpocxemamu. TeHepaTopl, 3ByK. U CBET. CUrHanu3., TaitMepsl, uHBepTopsl.  28.00
Bce oteuecTBeHHble Mukpocxembl. M.:[opeka, 2004r.,400c. 49.00
MukpokorTponnepsl? 310 xe npocto! Tom1,2,3. Opyn3e A.B. 2002r., 336¢.,384c. no 29.00
Mpumererme mukpokoHTponnepos AVR: cxembl, anroputmbl, nporpammel. M.:Jopeka, 2004r., 288 c. 41.00
MukpokoHTponneps! cemeiictea SX upmbl "SCENIX". @unun Anppe. M.:[opeka,272c. 27.00
Mporpammupyemble KoHtponnepsl. Metpos U.B., M.:ConoH, 2004r., 256¢. 29.00
Cnpasoyruk o PIC-MukpokorTponnepam. Maiikn Mpeako. M.:AMK; 2004r.,512c. 43.00
CamoyumTens No MUKPOMPOLLECCOPHOI TexHuke. benos A.B., K.:HuT, 2003r.,224c. 20.00
NHTerpanbHble MukpocxeMbl. MepcnekTuaHble upenua. Bein 1,2. -M:ofexa,.no 64 ctp. no 5.00
WHTerpanbHbie MUKpoCX. v ux 3apyb.aHanorv.Cepun K1044-1142 M."Paguococht”.2000r. 35.00
TenesuanoHHble Mukpocxembl. Cripasouruk T.1 MMC obpabotku TB curnanos. HuT, 2004r., 286¢. 29.00
AHanoro-LudpoBbie 11 LUpo-aHanorosele npeobpasosareny. Cnpasounuk. M.:AnbTekc, 2003r.,224c. 23.00
TMonynpoBopH1KOBLIE NPUBOpbI. CripaouHuK. (Bapukanbl, u3nyyateny, Auoasl,TupucTopsl 1 np.) Mepensman B.J1. 20.00
[yTeBOANTENb MO ANEKTPOHHBIM KOMMOHeHTaM. MKaH-Opaxcya Mawy. M.:Jogexka, 176¢. 19.00
B3anmosameHa AnoHckux TpaxaucTopos.JoHew, B.- M.:ConoH.,368c¢. 24.00
LiBe, kop, CMMBONNKA ANEKTPOHHBIX KOMMOHEHTOB. Hecteperko W.W.,-M.:Conon,2002r., 216¢. 18.00
MapkupoBKa paano3neKkTpOHHbIX KOMMOHEHTOB. KapmaHHblit cipasouHik. Hecteperko W.W., 2004 r., 164 c. 18.00
MapkupoBKa aMeKTPOHHbIX KOMMOHEHTOB . 13.8-e ucnp. v gononH. "[oaska" 2003r.,208 c. 17.00
Mapkmposka 1 0603HaueHIe papvoanementos . Mykocees B.B., M.-T1-Tenekom,2001r.,352 c. 29.00
3apybex.nuogsl U ux aHanory. Xpynes A.. Cnpas. 1.2.,1.3,7.4,1.5,7.6. M. "Paguocodt”, no 39.00
3apybexHble aHanorosble MUKpoCxembl 1 ux atanory.Cnpas.T.1,2,3,4,5,6,7,8.M.Paguocodbt 2000r. no 39.00
Bupneokameps! . Maprana O.H., HUT ,192 c. + cxembl 14.00
BupeomarHuTodorbl cepuin BM.W3g. nopab 1 gon. Axkosckwit C. HUT., 2000r.-272¢.Ad+cx. 29.00
CXxeMOTexXHMKa yCUnuTeNnbHbIX kackapos Ha bunonApHbIX TpanaucTopax. M.:Joneka,2002r.,256¢. 19.00
Cxemortexruka CD-npourposateneit. Aspamerko 10.0., C.-M.:HuT.,2003r.,192c. 27.00
WuTerpanbHble yeunutenn HY. U3p.2-e nepepab. v nononx. Mepacumos B., H1T, 2003r.,522c. 42.00
YCTpoiicTBO ayavo-it BUReoannapatypsl.OT AeTekTopHoro npuemHuka Ao YM crepeopeccusepa.,288c. 24.00
OHLVMKNONEAMA YCTPOACTB Ha MoneBbIx TpaHauctopax.bubnuoteka uxerepa. M.:Conon, 2002r.,512¢. 49.00
OHUMKNoNeanA papuoniobutena. Pabotaem ¢ komnbtotepom. Mectpukos B.M.- CM6: HUT,2004r.,268c¢. 24.00
OnexTpoHuka. MonHblit kype nekuuii. MpAwHrkos B.A. 4-e n3p.,M..KOPOHA npuHT, 2004 r.,416¢. 39.00
Kpatkuit cnpaBouHmK no anekTpormke. Ipaboscku b., n3p-e 2-e ucnp., AMK, 2004r., 416¢. 32.00
B nomoLb papmontobutenio: 100 HencnpasHocTel Tenesn3opos. XK. NMopan, AMK, 2004r., 256¢.+ un. 29.00
OcHoBb! TENEBU3MOHHOI TeXHMKY. Nyaut B., M.:Conon,2003r., 432c. 33.00
360 npakTU4eCKux HeucnpasHOCTeN. 3anucku Tenemactepa. Hasapos B.B. M.:Conox, 2004r.,288c¢. 29.00
Tenesu3opbl: PEMOHT, apanTauma, MopepHuauma. Caynos A.1O., C-M6.:HuT, 2004r., 286¢. 23.00
Mogepru3sauua Teneansopos 3..5YCLT .Mawkeswy J1.H., HuT., 2001 r.316¢. 24.00
"YncTeiit 3ByK" TBOETO TENeBu3opa. CnpasouHoe nocobue. aipens 3., 2002r.,176¢. 19.00

OdchopmneHune 3aKka3oB no cucteMe “KHura-noyton” paA opraHn3auumn

Mpwu noKkynke KHUr Ha cyMMy 6onee 60 rpH. nonyyaete B nopapoK
Karanor “BcA papnoanekTpoHuka YkpaunHbi”!!!

o

, MHHu N

, NOYTOBLIV agpec

Onnata npoussBogutcA no 6/H pacyeTy cornacHo appecy: usparenscrteo “Pagioamarop”, a/a 50, Kues-110,

BbICTABMIEHHOMY cuyeTy. [OnAa nonyyeHnA cyeta Bam 03110, mnm no an. nouyte val@sea.com.ua. B 3asBke
HeobX0AMMO BbICNaTb NepeYeHb KHWM, KOTopble Bbl XOTenNn  yKaxkute CBOM HOMep dhakca

6b1 Npuobpectu, no dakcy (044) 573-25-82 unu NoyTon N0  C-Ba Nnar. Hasora.




KHura-no4yton

Linchposas anekTpoHuka . M3p-e 2-e gononH. Maprana O.H., HAT, 2001 r. - 222 c.

MpakTyeckan aBTomaruka. Cnpasounuk. Kucapumos P.A., M.: Paguocodt, 2004r.,192c.

CnpaBouHuK anekTpuka. Kucapumos P.A. 2-e uapnanue, 2004r., 512c.

CnpaBoyHIK LOMALLHEro anekTpuka. V3a-e 2-e ponon. u ucnpaen. Kopakux-Yeprak C., CM6:HWT, 2004r.,476c¢.

CunoBas anekTpoHIKa ANA ntobuteneir u npocheccuonanos.Cemetos b.K0.-M.:Conon,2001r..336c¢.

TeopuA 1 pacyeT MHOro06MOTO4HBIX TpaHCOpMaTopos. XHbikos A.B. M.:Conon, 2002r., 112c.

CoBpemeHHble papvotenedorsbl.Panasonic,Premier,Harvest, SANYO, SENAQ. 2004r., 350¢. + cxeMbl

CxeMOoTexHKa aBTOOTBETUNKOB. 3apybex. anekTpoHmka. bpyckuH B.A.-K.: HuT, 176 c.Ad+cx.

AboHeHTCKue TenedoHHble annapatbl. KopAkuH-YepHak C.J1., U3p. 5-e fon. u nepepad., 2003r,368c.

OnexTpoHHble TenedpoHHble annaparel .Koterko J1.A. 13n 3-e.nepep. u gon.-K.:HuT, 2003r., 270c.

PapvontobuTensckue yeTpoiicTsa TenedhoHHoi ceAav. Escees A.H. M.:PuC, 2000r.,112c.

PapvoctaHuma ceoumn pykami. LLimbipes A.A., HuT, 2004r., 142c.+cx.

KB-npu1emHmrk MupoBoro yposHA Kynbekiit AJ1. -K.:HUT , 2000 r. 352c.

Antennbl KB v YKB. KomnbtotepHoe mogenuposanne NMANA. Moruapenko W.,M.:Pagnocodht,2004r.,128c¢.

AnTeHHbI. Foponckue KoHCTpyKLmu. puropos W.H., M.:Pagnocodbt, 2003r.,304c.

MuHu-cuctema kabenbHoro TenesupeHuA. Kyaes A.A.,-M.Conon , 2002 r. 144c.

OnekTpoHuka oA peibonosa. Lenectos W.MN. M.:Conox, 2001r. 208 c.

TexHuka anekTponosa pbibbl. Xoasipes B.B., 2003 r.,144 c. 1

Mertannouckarenu pna ntobuteneit v npocpeccvoranos. Caynos A.1O., HuT, 2004r., 220c.

Metannouckatenb anA noucka knagos v LiBETHbIX MeTannoB. KU3HEHHbI onbiT 1 cxema npubopa. 2003r.,68¢.

HoBble MeTannouckatenv LA noucka knapos U penukeuit. LLieppud A.W., TT1-Tenekom, 2003r., 176¢.

ONeKTPOHHbIE 3KCMEPUMEHTBI 1A M3YYEHNA napaHopmManbHbix ABneHniA. Hetoton C.bpara., M.:IMK; 2004r.,304c.

500 cxem anA papvmontobutenedt. Mpuemnmnkn. CembaH A.M., 2004r., 188c.

HacronbHan kHura paguontobutensa-koHcTpykTopa. Hukonaerko M.H.,M.: OMK, 2004r.,280c.

OpuruHanbHble CxeMbl 1 KOHCTPYKLuW. Teopum BmecTe! (PynopHble AC, meTannouckarenv u np), 2004r., 200c.

3BYKOBaA CxeMOTeXHUKa ana paguontobutened. Metpos A.H. HuT, 2003r.,400c.

CoBpemeHHbIil TEoHep KoHCTpyupyem camu:YKB ctepeo+mukpokoHTponnep. Cemeros b., ConoH,2004r.,352¢+CD

MpakTnyeckan cxemotexrmka.KH.2. cTournki nutanma u ctabunusaropsl. LLyctos M.A.,2002r.

MpakTiyeckan cxemoTexHmnka.KH.4. KOHTponb 1 3auuta ucTouHnkoB nutanma. Lyctos M.A.,2002r.

MpoekTupyem 1 ctpoum ocumnnorpad. Mopopeukuit U.B., M.:Conon, 2002r.

PanvoaneKTpoHKa B KOHCTPYKLMAX 1 yBReyeHuAx. Mectpukos B.M., CM6:HWT, 2004r.,234c.

PapvontobuTenbckie KOHCTpykLmum Ha PIC-MukpokoHTponnepax. 3aew H.W., M.:Conon, 2003r.368c¢.

PapvontobuTensckan a3byka.T.1:Lincposan TexHuka. KonpyHos A.C., M.:ConoH, 2003r.,272c.

CoBpeMeHHbIe PapMOTEXHNYECKIE KOHCTPYKLMU. (TEPMOPEryNATOPEI, MCT. MUT., aBTOCUTH. 1 np.) M.:ConoH,2004r.

CekperTbl 3apybexHbIX paanocxeM. YuebHK-CnpaBouHIK AnA MacTepa v niobutena. Mocksa, 2004r.,112c.

KOHCTPYKLLMM 1 CXeMbl 1A MPOYTEHNA € naAnbHuKkoM.KH.1,KH.2, Mpud A.,2002r., 288,328c.,

OHoMY paguoniobuTento ANA NPOUTEHUA ¢ naanbHukoM. MocaruH B., M..Cono., 2003r., 208c.

OneKTpOHHbIe camopenkin anA 6biTa, oTabixa v 3popoebA. M.3aeu, M.: Conow, 2004r., 304c.

AstocurHanuaauun ot A o Z. Kopakut-Yephak C.J1.,CM6.: HuT, 2002r., 336¢.

3awwra aBTomobunA ot yroxa. buptokoe C.B. CM6.:HMT, 2003r.,176¢.

KabenbHble n3penuA.Crpasouruk. Anves W. M.:Pagnocodt, 2002r.,224c.

Ananoro-umdpoBbie 1 LpOo-aHanoroble npeobpasosateny. CnpasouHuk. Hukamud B. 2002r.224c.

Bhibop 1 MopepHu3aLma komnbrotepa. AHatomua MK. Kytysos M., Mutep, 2004r.,320c.

MpoekTnpoBaHme cxem Ha komnbloTepe. Bacunbuerko E.B., M.:Cono, 2004r.,528c¢.

KomnbroTepHan cxemoTexHuka.MeToasl nocTpoenma 1 npoekTuposatua. babuy H.M., K.:MK-Mpecc,2004r,578¢.

WcTopua YkpamHbl. Yuebroe nananme. Papuerko N1.A., Cemenerko B.W., K.:Papuoamarop, 2004r., 520c.
KomnakT-gucku

CD-R "PAOVIOAMATOP 3a 11 net" "PA"-1999 - 2003r.r.+"3","K"-2000-2003r.r.(160 HoMepoB + 3 KHury)

JKypHans!

"Papioamatop" xypHan N2,3,4,5,6,7,8,9,10,11,12 3a 2003r., N°1,2,3,4,5,6,7,8,9,10,11,12 32 2004r.

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

"BriokHoT "Paguoamaropa” xypHan Ne2,3,4,5,7,8-9,10 3a 2004r.

"PapuokoMnoHeHTbI" XypHan NO1,2,3,4 3a 2001r., No1,2,3,4 3a 2002r., No1,2,3,4 3a 2003r.,N21,2,3 3a 2004r.
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Cpok 1071y4eHuA 3akasa ro noyte 1-3 Heaem ¢ MOMEHTa onnarbl.

<

1o Bcem Borpocam, cBA3aHHbIM ¢ pasaenom “Kuura-noyton”, npocbba obpaiyarscA no 1./¢p. 573-25-82,

email:val@sea.com.ua.
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OchopmneHne 3aKa3oB No cucteMe "KHUra-novYTon AJIA HYaCTHbIX JINL,

MepeBop, oTNpaenATb No agpecy: MotopHoMmy Baneputo

Brnapumuposuuy, a/a 53, Knes-110, 03110. B oTpbiBHOM

Ecnn Bac 3auHTepecoBano kakoe-nubo 13 nepeunc-
JIEHHbIX W30aHUK,

T0 Bam Heobxopumo odpopmuTb

TafloHe MOYTOBOrO MepeBofa YETKO YKaXuTe CBOM
obpaTHbIN agpec 1 Ha3BaHWe 3aKasbiBAEMOR Bamu KHuru.

MOYTOBLI NEPEeBOd Ha YKasaHHY CyMMy B

oTaeneHnn CBA3N.

6nmxa

nwem

LleHbl paHbl B TPMBHAX C YY€TOM NEPECHLUIKUA U

peicTBUTENbHBbI B TE4YEHUE MeCAL,a C MOMEHTa BbIXOAa XXypHana.
OnA yneHos kny6a uutarenen “Papioamatopa” pencTByloT

noctofAHHble ckupku. NMonoxenne o Knybe yutante B bBP N2 1.






