KOMIBIOTEPBI M MEPUDEPUA

AUATHOCTUKA HEUCMPABHOCTEMA TAKC MOHUTOPOB

Bnagumup Crapkos

«MeHs0 CTPOYHBIV TPEH3UCTOP, 8 OH Cpasy Xe cropa-—
er. Haseproe, TOKC HeuncripaBeH?», — 06bI4HO TepsoTCs
B forapkax HOBUYKW, Aa 1 He TorbkKo OHW. Kak rnpaBunbHO
BbIIBUTL HencrnpasHocTb TOAKC ¢ MyuHUMansHbIMy1 noTe—
pPAMY BPEMEHU 1 CPEeACTB — YnTanTe B 3TOW CTaTbe.

B aton ctatbe A xo4y 3aTPOHYTb AOBOMIEHO BaXHYHO
Temy: o HeucnpasHocTax TOKC (FBT) n cnocobax nx gn—
arHoCTUKW.

[nqa Havana xoTenock 6bl ONPefennTLECS C CaMUM Ha—
3BaHneM. B aHrnoasbI4Hom nuTepaType 1 CEPBUCHbIX py—
kosogcTteax TepmuH FBT (Fly Back Transformer — TpaHc—
dropmaTop o6paTHOro xoAa) BCTpe4aeTcsa NOBCEMECTHO.
B pycckossbiqHOM cnpaBoYHOM nuTepaType Yalle MoX—
Ho BCTpeTuTb 0603HaveHne TOKC (tpaHctopmaTop -
0OHO—KacKagHbI/ CTPOYHbIN), @ TaKXe NHOraa ero nme—
HytoT «cnnuTom» (oT split-transformer — TpaHcthopma—
TOp C paclienneHHon obmoTkon). Bce 3Tn TepMuHbl
0603Ha4alT 0QHO 1 TO Xe yCcTponcTBO. [ockonbky A 3a—
HMMaCb PEMOHTOM TOMBKO MMMOPTHbLIX MOHWUTOPOB U
YMTal MMEHHO aHIMOA3bIYHYKO NUTEPaTypy M AOKYMEH—
Tauuto, A byay npuaepxmeaTtbca TepmuHa FBT.

Ntak, FBT B MoHMTOpE ABNSETCS, Noxanyn, BTOPOM Mo
CTOMMOCTW feTanblo nocne 3NeKTPoOHHO-Ny4eBon Tpy6—
ku (AJ1T). MNoaTomy To4YHas gMarHocTuka ero Hemcnpas—
HOCTW MOXET CakoHOMUTbL Bam Hemanyto cymmy feHer, a
TaKXe BPeEMS 1 yCunus no pemoHTy. [nsa Havana HemHo—
ro Teopun.

CxemMOTexHu4Yeckne 0COHBEHHOCTU KOHCTPYKUUMK
cTpo4Hon pa3sepTkn (CP) MOHUTOPOB MOXHO YyCNoBHO
pasfenuTb Ha ABa Knacca:

+ CTpO4YHasa pa3BepTKa, COBMELLEHHaA C aHOAHbIM
npeobpasoBaTenem (Ha30BEM €€ COBMELLEHHAAN);

+ CTpO4Has pa3BepTka, pas3feneHHasd C aHoAHbIM
npeobpasoBaTenem («pasgensHany).

[MepBas M3 NepevYncneHHblx, KCOBMELLEHHaa» pas-—
BEPTKA, 4alle BCEero NpMMEHAETCHA B MOHUTOPax C He—
6onbwnm pasmepom 3J1T: 14, 15, pexe 17 gronmos.
CBA3aHo 3T0 C TEM, YTO MOHUTOPbLI C 60MbLUIOK AnaroHa—
b0 UMEKOT COOTBETCTBEHHO BonbLuni gnanas3oH pabo-
YMX 4aCTOT CTPOYHOM pa3BepTKY, YeM «ManeHekuey. [Ang
HOpMarnbHOro hyHKLMOHMPOBAHNA CTPOYHON pasBepTKu
CXeMOTEexXHMKa ee fomxHa obecne4nsaTb BO BCEM fua-—
na3oHe 4acToT:

+  KOPPEeKLMI HECUMMETPUYHOCTM TOKa CTPOYHbIX
oTknoHsawwmx katywek (COK];

«  CUMMMeTpUYHYy0 S-Kkoppekumto Toka COK;

+  KOPPEKUMIO Pe30HAHCHbIX Lienern aHogHoro npe-—
obpasosaTens;

« perynuposky/cTtabunusauymnio Toka COK;

+ perynupoBeky/cTabunnsaumio aHoOAHOro Hanpsa-
XKEeHUs.

Bce atn ycnosus BMecTe CyLLECTBEHHO YCNOXHAOT
CXeMOTexHUKY «coBmelleHHon» CP B cnyvae 6onbLioro
AmanasoHa n3meHeHns ee paboyen 4acToTbl. [loaTomy Ha
camMoMm fene «pasfenbHasa) CTpoYHas pasBepTka ABnaeT—
cs 6onee ynobHom B UCMOSb30BaHWUM U NPOEKTUPOBaHWY,
4YeM «COBMeLLieHHasa. XoTa B 3TOM Cfly4ae B CXemy A0—
6aBnaeTcH, Kak MUHUMYM, eLle OAWH LOMNOMHUTENbHbIN

HaMOTO4HbIA 3NeMEHT — APOCCENb Unu TpaHcopmaTop
CTpo4HOM pas3BepTku. BoT B aTom crnyvae TepmuHonorusa
TOKC moxet BeecTn B 3abnyxaeHne, noo TAKC v cTpoy-
HbI? TpPaHChOpMaTop B 3TOM Cry4ae — He 0AHO 1 To xe!
YHecTHO roBOps, MHE KaXeTcs, YTO «COBMELLEHHan»
pa3BepTka B MOHMTOpPax 6epeT CBOE UCTOPMYECKOE Ha—
vyano ot IBM PC, koTopble nogkntwo4anncb K 06bl4HOMY
Tenesn3opy. A NOTOM K HUM cTanu Bbinyckate CGA-mo-
HUTOPbI, KOTOPbIE Takxe paboTann Ha TeneBU3NOHHOM
yactoTe (15,625 «kly) 1 6bINKM NO CyTV CBOEN TENEBU30—
pamn 6e3 pagmoTpakTa. Tonbko He HAJo AymMaTb, 4TO
«paspenbHaa» pasBepTka — 3TO MAEONOrns CoOBpPeEMeH—
HbIX MOHUTOPOB. [1ofobBHYI0 CXEMOTEXHUKY A BCTpeYan B
MoHuTope EGA (c HassaHvem SAHA) ewe B 1991 rogy!
Ha aTom TeopeTnyeckun aKCKypc B UCTOPUIO 1 pac—
CMOTpPEHME MPVHLMMOB NOCTPOEHWA CTPOYHON pa3BepT—
Kn Bygem cumMTaTb 3aKOHYEHHBIMWU U Nepengem Hemo-—
CPEeACTBEHHO K KOHCTPYKUMK 1 NpuHumniy paboTel FBT.
[na gemoHcTpauum BHELLHEro 1 BHYTPEHHEro yCT—
povictBa FBT 6bin pazobpaH HencnpaBHbIn TpaHcgop—
maTtop FKD-15A001 ot moHuTopa SyncMaster 400b,
hoTorpachm KOTOPOro MCMNONbL3YKTCA B CTaTbe
(puc. 1..3). Ho nockonbky apyrue FBT 6bisatoT cnoxHee
M0 KOHCTPYKUMM U thYHKUMOHANbHOCTU, TO 3AECb TakxXe
npvBefdeH parMeHT cxembl BkntoveHns FBT oT moHn-
Topa Sony CPD-110GS (puc. 4). K coxaneHuto, Takom

Puc. 1. TOKC (FBT), Bug cHn3y

Puc. 2. TOKC (FBT), Bug Ha 610K perynsiTopopos 1
aHoAHbIV KOHAEHCaTop

TenedoH: (095) 925-6047
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Puc. 3. Yetpovicteo perynatopos SCREEN,/FOCUS

T501 FBT

Puc. 4. MNMpuHyununansHas cxema FBT ot MoHuTopa Sony
CPD-110GS

K€ M0 KOHCTPYKUMM TpaHcdopmaTop A4S AEMOHCTpaLun
[OCTaTb He yaanoch, Tak 4TO MNPOLLY U3BUHUTL MEHS 3a
TO, 4TO OonucaHve ByaeT He BCerga cCooTBETCTBOBaTb CXe—
Me. X0oTs, No—-MoeMy, 3T0 He MeLlaeT BOCApPUATUI0 1 No—
HUMaHWIO camoro npuHumna yctponctea FBT.

KoHcTpykTmeHo FBT BbINonHeH B BUAE HECKOMbKMX 06—
MOTOK LUUANHAPUYECKON (DOPMbI, 3anNnTbIX 3MOKCUAHON
cmonon ¢ nnactudgmkatopom. duopgbl aHogHoM (BropgHo—
KacKafHOoW) Cekumm Takxe 3annTbl CMONon BMecTe ¢ 06—
MoTkamu. BbiBogbl 06MOTOK COEAMHSIOTCA C KOHTaKTamu,
BbIBEAEHHBLIMY B HVXXHIOH 4acTb TpaHcopmatopa (puc. 1).
CeppoeyHuk 06bi4HO [-06pa3Hbin 6e3 3a30pa, CKpemnneH ¢
nomoLubo ckobbl unu ckneeH. C6oky k o6moTkam FBT
06bI4HO NpYKpennsaeTcs 6ok PerynaTopoB 1 aHOQHbIA KOH—
peHcatop (puc. 2). bnok perynatopos SCREEN,/FOCUS
npencTaenseT cobon KepamMn4eckyro NnacTUHy, Ha KOTo—
POV HanblINeHbl NOCNefoBaTelbHO COeAMHEHHbIE PE3NCTO—
pbl ¢ 0oBOfbHO BonbwmM (gecsatkn nnu cotHn MOm) co-
npoTvBneHnem. [1sa unv Tpu 13 Hux (No Yvcny perynsro-—
POB) BbINOMHEHbI B BMAE Pa30MKHYTOro konbLa (puc. 3), no
KOTOPOMY CBEPXY ABUXETCS NMOABMXKHbBIA KOHTaKT. 3TN pe—
3UCTOPbI CAYXAaT Ans PerynMpoBKX Hanpsi>XKeHWN YCKOPS—
wero (SCREEN) n dokycupytorero (FOCUS) anekTpopoBs
3MT. OpnH KOHTaKT 3ToW Lieny pe3ncTopoB NoAcoeanHeH
HENoCpeAcTBEHHO K BbIBOAY aHOAHOI0 HaMpsXXeHWs Unn K
0OHOMY M3 KackagoB aHofHou cekuun (puc. 4), a BTopow
BbiBefeH BH13 kopnyca FBT (cnpasa Beepxy Ha puc. 1, oH
e BbiBof 14 Ha puc. 4). Kpome 3Tnx nepemMeHHbIX pesmnc—
TOPOB Ha 3TOW Xe NMacTUHE MHOr4a U3roTaBNMBataT eLLe U
NMOCTOSAHHBIA pe3unctop HomuHanom 400...800 MOwm, ko-
TOPbIN UCMOSbL3YETCA B Leny oTpuuaTtensHon obpaTtHom
cesa3u (O0C) gns ctabunmsaumm aHogHOr o HanpsixeHus. OH
TOXE VMeEeT 0TAeNbHbIN BbIBOA (BbiBoA 12 Ha puc. 4) BHU—
3y kopnyca FBT.

Kpome pesnctopos, B FBT moxeT 6biTb OT ogHOro Ao
Tpex koHgeHcaTopoB. OgHUM M3 HUX SBASETCHA aHOOHbIN
KoHAeHcaTop (yTorlleHne B BUAE UmnuHgpa Ha puc. 2),

ofHa obknagka KOTOPOro COEAMHSAETCS C BbIBOAOM aHOO—
HOro HanpsXXeHwus, a BTopas BbiBedeHa BHU3y FBT (BbiBoa
BO3re yTonLleHnsa Ha puc. 1, oH xe BbiBog 11 Ha puc. 4).
3pecb 3amedy, 4TO B TeNeBm3noHHbIX FBT aHogHbIN KOH—
[leHcaTop no4yTy Bceraa otcytcteyeT. CBA3aHO 3T0 C Tewm,
YTO TENEBM3MOHHbIE KMHECKONMbI 06bI4HO 6onbLue Mo ava—
roHanu, 4em MOHUTOPHbIE, U MEOT JOBOMbHO 3HAYUTENb—
Hyto (aecsaTku 1 gaxe coTHM Nd) cobCTBEHHYO eMKOCTb. [da
N K HanpsXXeHuto hoKyCMPOBKM B TeneBmn3opax TpeboBa—
HUA HUXeE, YeM B MoHUTOpax. BHytpn FBT gna asyxdiokyc—
Hbix 3JTT NpMCYTCTBYIOT eLle OOWH MUY ABa BCTPOEHHbIX
KOHOeHcaTopa, oaHa 13 06KNafgok KOTOpbIX COeAUNHAETCS C
nswxkom perynsatopa FOCUS, a BTopas obknagka nmeeT
oThenbHbIM KoHTakT BHU3Y FBT (BbiBOA 13 Ha puc. 4). C
MOMOLLIbIO 3TWX KOHAEHCATOPOB 06bIMHO OCYLLECTBNAETCH
OMHammnyeckasn hokycmpoBka n3obpaxeHnsa. Ha BHeLLHWN
BbIBOJ €ro NoJaeTcs CMELLaHHbIM curHan napabonuyec—
KO (hOpMbl C 4acTOTOM CTPOK M KappoB, MOOYIMPYHOLLIMX
MOCTOAHHOE HanpsikeHne POKYCPOBKM.

Brok penvTenen n aHodHbIN KOHOEHCATOP MMEKT 30—
NNPYIOLLMA NNacTMAaCCOBbIA KOXYX, KOTOPbIA N30MpYeT
KOMMOHEHTbI, UMELLME HENOCPELACTBEHHOE COEAVNHEHNE
C BbICOKMM HanpsihxeHveM. BbiBop aHOOHOro HanpsikeHus
(oH Bcerga KpacHoOro ugeTa) 1 npoBoJa Ans yCKopsLLe—
ro 1 hoKyCHpyoLLMX 3NeKTPOLOB 06bIYHO MMEKT OBOA—
Hyt0 n3onaumio. KonmyecTBo BbIBOAOB AN 3M1EKTPOAOB
dhokyca 3aBUCUT OT TMNa NpuMeHsieMoin B MoHuTope 31T,
Kpowme Toro, npaktuyecku sce FBT nmetoT 06mMoTKy B BUge
0[HOr0 BUTKA M30MNMPOBaHHOMO NPOBOLA BOKPYr ero cep—
LedvHrka. 3Ta obmMoTKa coeMHAETCA Co cxemon Bnoka
nutaHus (BIN) MoHWTOpa onNs CUHXPOHU3aUMKW YacToThbl ero
paboTbl. icknioyeHne 3 aToro npasmna CocTaBnsAloT, No—
Xanyn, Tonbko MoHUTOpbI Sony, Bl KoTopbix 06bI4HO
AaCUHXPOHHbIN. f eLLle He YNoMsHY 0 COBEPLUEHHO 3K30—
TU4ECKMX KOHCTpyKumax FBT, B KOTOpbIX AONOMHUTENLHO
MMEETCH 3MEKTPOHHAA CXemMa yrnpaBneHns HanpskeHsa—
MU hoKyCcMpoBKK (Hanpumep, B MoHuTOope ViewSonic
P815-1/-2), Ho, noxanyi, He Byny BAaBaTbCA B Takue
nogpo6bHOCTH, T.K. 3TO TOMBbKO YCMNOXHUT MNOACHEHWUS Mo
MEeToAMKe OMarHOCTMKN TpaHCchopMaTopoB.

KonnyectBo 06MOTOK, HanpaBneHne Ux HaMOTKM,
pacnonoXxeHne BbIBOAOB, KOMMYECTBO BUTKOB 1 KO3dhthn—
uneHT TpaHcdopmaumn pasHeix FBT moryT otnuyatses.
MoaTomy nopbop 1Mx aHanoroB NPy OTCYTCTBUM CMPaBoYy—
HbIX JaHHbIX [OBONbHO 3aTpyAHEH. X0TS Henb3si He 0T—
METUTb MOMbITKN HEKOTOPbIX (hMPM-NOCTaBLLMKOB CUC—
TemaTnanpoBaTb 1 yHugumumposaTtb FBT. OgHa 13 Takmx
tupm — HR Diemen. Ha ee cante www.hrdiemen.es Bl
MOXeTe HauTu cBegeHusa o6 aHanorax FBT n paxe 3a-—
KasaTb WX.

Tem He MeHee, y4nTbIBas, 4T0 HoMmeHknatypa FBT go-
CTaATOYHO LUMPOKA, N HUYEro He 3Has 0 KOHKPETHOM
TpaHcopmaTope, ¢ NOMOLLbO 06bIYHOIO TecTepa U
ocumnnorpada MOXHO BbIACHUTb HAa3Ha4YeHMEe HEKOTO—
pbix BbIBOAOB. [ns 3TOro Hago BHUMATENIbHO pacCcMoT—
peTb LLAaccu MOHWUTOpPa 1 BKtoYeHue BbiBogos FBT B cxe—
My. HacTb BbIBOAOB pacrnonaratTcs «NogKoBomy, a Apy—
rme — psgom c Hew (cm. puc. 1). MNepBruyHy0 06MOTKY B
«coBmeLLeHHom» CP nerko MoXxHo HanTu, ecnu npocne—
LOUTb Lenb OT KOMMEKTOPa BbIXOQHOrO CTPOYHOro TpaH-—
3uctopa (HOT — Horizontal Output Transistor) unu ot
pasbemMa oTknoHAwwen cuctemol. Kak npasuno, ato
0OVH N3 KpawHWX BbIBOJOB «NofakoBbl». [anee ¢ nomo-
LLIbt0 TECTEepPa Haxo4yM eLLe OT OfHOro A0 TPexX BbIBOAOB,
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npuHagnexawmx aton xe o6moTke. BTopon BbiBog nep—
BUYHOM 0BMOTKM 06bI4HO coeamHaeTca co cxemon DC/
DC-koHBepTopa Hanpsxerus +B. MoxeT 6bITb eLle napa
OTBOJOB OT 3TOM e 06MOTKM, KOTOPbIE MCMOMNb3YOTCS B
CXeMe LeHTPOBKM pacTpa No ropu3oHTanu (KoHTaKTbl 3,
2, 4 Ha puc. 4). Heckonbko BbiBogos FBT coepmHaoTca
¢ o6wumm nposofom. Opyrve BbIBOAbl COEQUHAKOTCS C
avoaamun BTOpUYHbIX BeinpamuTenen FBT, u, kak npaBu—
N0, OHM NPO3BaHNBATCA TECTEPOM C 06LLMM NPOBOAOM
(ecnu ecTb BHellHee coeanHeHne). BoiBog BTOpUYHOM
06MOTKW, COEOVHALLMIACA C KATOAOM AMoaa, sBHO A0S—
>KEH MCMNOoNb30BaTbLCA AJ15 BbINPSAMIEHUS oTpuLaTebHO—
ro HanpsXeHUs, KOTOpoe, B CBOK 0Yepedb, MCNofb3yeT—
cs ans hopmMupoBaHna curHana mogynstopa (anekTpog
G1). C ppyrux BbIBOLOB 06bIYMHO BbINPAMISKOTCS NOM0—
XUTENbHbIE HANPSXXEHWS, KOTOPbIE MOTYT UCMOMb30BaTb—
CS B LENV 3alUThbl OT NPEBLILLEHNA aHOQHOM0 HaNpPsaXe—
Hua (X-RAY]), a Takxe gna nutaHua gpyrux 6nokoBs
CXeMbl MOHUTOpAa. BbiBOg aHoAHOM cekummn ToxXe pacno-—
NOXEeH B psgy «MNoAKOBbI», OH HE OOMMKEeH 3BOHUTLCS HU
c kakum gpyrum BbiBogoM FBT! K Hemy (BbiBOA 1 Ha
puc. 4) nogkntoyveHa cxema ACL (Auto Contrast Limit —
aBTOMAaTMYECKOe OrpaHnYeHne KoHTpacTHocTu) unn ABL
(Auto Brightness Limit — aBTomaTnyeckoe orpaHuyeHne
AIPKOCTM), KOHAEeHCcAaTop Ha 06LMIA NPoBOA U PE3NCTOoP K
KaKkoMy—nmbo NonoXXMTENBHOMY HaMPSXXEHUO NMUTaHUS.

BHe psapa BbIBOOOB «MOAKOBbLIY PACMONOXEHb! BbIBOAbI
uenun pesnctopos SCREEN,/FOCUS, koHpgeHcaTopa uenmu
OMHamu4eckoro diokyca, pesucTtopa uenu aHogHon OOC.
BbiBOO aHOQHOro KOHAEeHcaTopa MOXET pacrnonaratbes
3[ecb XXe Unn B psdy «noakosbly. Hy a Tenepb, ecnn Bbl He
MONEHUTECH U HapWCcyeTe CXeMy BKIOYeHWs Boiogos FBT
(ecnu, KoHe4Ho, y Bac HeT cxeMbl MOHUTOpA), TO 4eTBEPTL
[lena no BbISBMEHWIO ero HeMcnpaBHOCTY ByeT caenaxHa.

Tenepb nepengem k HencnpaBHocTsam FBT, nx gnar—
HocTuKe 1 cnocobam pemMoHTa.

« [lpob6ov aHogHoro koHgeHcaTopa — Haubonee
pacnpocTpaHeHHbIn aedekT. JuarHocTupyeTcs 0oBOMb—
HO NpocTo. Hy>XHO M3MepuUTb CONPOTUBNEHNE MEXAY
aHOAHbLIM 1 KHUXHMMY BbIBOAAMW KOHAEHCcAaTopa Ha ca—
MoM BonbLIOM Npefene n3MepeHns, KOTopbi obecrne—
ymsaeT Baw Tectep. ConpoTuBneHne fosmkHo 6biTe bec—
KOHe4Ho 6onbLunm. [na focToBepHOCTM pe3ynbTaTa n3—
MepeHWA BbIBO aHOAHOM0 KOHAEeHcaTopa fy4Lle 0TnasaThb
oT cxeMbl. Ecnn y Bac ectb C-meTp, TO MOXHO U3MepsATb
€MKOCTb aHOAHOIr0 KOHAEHCAaTopa, BENMYMHA ee COCTaB—
naet eanHnybl HO. Ecnv Bam He noBes3no n koHgeHcaTop
npo6buT, To Hanbonee KOPPEKTHLIA PEMOHT — 3TO 3aMe—
HUTbL FBT. XoTa nssecteH cnocob nsonaymm aToro KoH—
[eHcaTopa, onvcaHHbIn, Hanpumep, . Kuwkosbiv B POT
Ne8 3a 2001 r. Xo4y TObKO YTOYHUTb TUM FrepMeTUKa,
KOTOPbLIZ MOXHO MPUMEHSATL ANA NogobHon nopaboTku.
INy4yiie Bcero NpUMeHsiTb CUMMKOHOBbIN OJHOKOMMOHEH—
THbI @aBTOMOBUNbHbLIA FEPMETUK KPacHOro LBeTa ¢ Nno—
meTkon HIGH-TEMP n o6a3atenbHo cobnogaTe TEXHO—
Norvio ero NPYMEHEHKS, KOTOPas onMcaHa YyTb HUXE.

«  3BambikaHne vnv npobovi mexay obmotkamu FBT.
Mpy HanM4MM cxembl BKNKOYEHUSI TPAHC(opMaTopa Tak—
Xe nerko obHapyxuBaeTca TecTepom. [lepBuyHaa 06—
MOTKa He [J0o/mKHa UMeTb KOHTaKTa ¢ 06MoTKamMu, KoTo—
pble nogkoyaTes K 06Lemy nposoay. PEMOHT Tonbko
3ameHon FBT.

«  BawmbikaHne B 06MOTKe TpaHcghopmaTopa. IToT
cny4an 6onee cnoxHbIn Ans guarHocTuky. B 3aBncumo—

CTM OT KONN4YECTBA 3aMKHYTbIX BUTKOB [LOBPOTHOCTL BCE—
ro FBT moxeT n3ameHUTbCA [OBOMbHO HE3HAYUTENBHO, U
370 ByAET CNOXHO 3aMeTUTb NPU N3MEPEHUN ero napa-—
mMeTpoB npubopom Trna LCR-meTpa. Pe3oHaHCHbIN Me—
Top npoBepku FBT npocT Tonbko B Teopuwn, a B peanbHo—
cTu TpebyeT HEKOTOPOW CHOPOBKM W OMbiTa B NOA0OHbIX
N3MEPEHUAX, U MHE, YECTHO rOBOPS, HEN3BECTHbI JOAN,
koTopble Bcerga Ha 100% moryT onpenenuTb 3amblka—
HVMe Takmm obpasom. [NpoBepka ¢ NOMOLLbI0 cneynanb—
Hbix TecTepoB FBT Takxe gaeT He COBCEM TO4YHblE pe—
3ynbTaTbl. Havny4wunin cnocob B 3Tom crnyyae — 3T0 Bpe—
MeHHaa 3ameHa Ha 3aBegomMo pabounn FBT. PemoHT
TakXe ToNbKo 3aMeHOoN.

+ [lpobovi BHeLuHe n3onagmm 06MOTOK 1V aHoOgHO—
ro BeiBoga. ['lpn atom gedpekte FBT Bo Bpemsi paboThbl npo—
MCXOOAUT UCKPOBOW pa3psap Ha brnnanexallme ToKonpoBo—
OALME 3NEMEHTbI C BbIrOPaHNUEM MIacTMacCcoBOW N30Msi—
umMm B mecTte npoboqa. XoTa nHorga npobosa u HeT, a
NPOUCXOOMT TOMbKO yTeYyka B BMAE KOPOHHOrO paspsaga,
KOTOPbI/ KOCBEHHO MOXHO OMNPeaenuTb Mo Nerkomy «Lum—
neHno» 1 3anaxy o3oHa. NpaBunbHee 6yoeT 3aMeHUTb
Takon FBT. OgHako TakXe BO3MOXHO 3aKNeuTb MEecTo
npo6os n3onaumm, Npu yCnoBmK, Y4T0 APYrmx HeobpaTMbIX
N3MEHEHWI B cCaMOM TpaHchopMaTope He MpomM30LUno.
[nsa HanoxeHWsa «3annaTok» N30NauMmM Ny4Lle BCero nog—
XOOUT BbILLIEyKa3aHHbIA CUMMKOHOBbIA OfHOKOMMOHEHT—
HbI? aBTOMOBUNBHBIN repMeTUK KpacHoro useTta. OH Kpo-—
Me BbICOKOW TEMMepaTypbl Tak)Xe XOPOLLO AepXUT BbICO—
Kne HanpsxeHus. lNepepn HaHeCeHMEM «3annaTku»
crnegyeT MNOMHOCTbIO yaanuTe o6pa3oBaBLUMICS B MeCcTe
npobos yronb 1 06e3X1pnTe 3T0 MecTo. HaHocuTb rep—
MEeTVK criegyeT B ABa—TPW CNOs, TOMNLLMHA KaXa0ro 13 Ko—
TopbIx He 6onee 2 mMM. Nocne HaHeceHWA Kaxgoro cnos
TpebyeTca 4oxAaThbCsa ero NoaMMepmaannm B TeHeHne
24 vacos. C pemoHTOM Nogo6HOM HEMCNPABHOCTM NyYLle
He cnewwmnTb BO n3bexaHne NoBTOPHOro npobos nlona—
umm n3-3a Baluen HebpeXXHOCTW UK CreLUKu.

«  Yxygwenvie nnv nponagaHvue KOHTaKTa B perymns—
Topax SCREEN n FOCUS. MNposiensaeTcsa 06bI4HO B camo—
NPON3BONBHOM U3MEHEHWUW APKOCTW 1/ U hoKyCMPOBKM
nsobpaxenus. py HaxaTnm Ha LWTOK perynatopa o-
KycupoBka (apkocTb) BoccTaHaBnmBaeTcs. KoppekTHo
pewlaeTcs 3ameHon FBT. XoTa HekoTopble macTepa npo—
CTO hMKCUPYIKOT perynsatop nocne Heobxogumon nop-—
CTPOVIKM MYyTEM YAaCTU4YHOr0 pacnnaBfeHns NnacTMacchl,
YOEPXMBaA LUTOK PErynsaTopa HaxaTbIM.

«  Yxygwenvie nnv nponagaHve KOHTaKkTa Mexgy Ke—
pamMun4ecKou NnacTUHOW C pe3ncTopamm AenNTeNs N BHe—
WwHUMY BbiBogamy FBT. 3nekTpuyeckunin KOHTaKT Mexay
HanbINeHHbIMU Pe3McTopamMu 1 BbIBOfamMuM TpaHchopma—
TOpa MOXET OCYLLECTBMNATLCA C MOMOLLbI0 NMPOBOAsLLEN
pe3uHbl. Pe3nHa CKIOoHHA K BbIChIXaHWI, KOHTaKT B 3TOM
crny4ae MOXET HapyLlaTbcs. Yalle BCero ato npuMBoauT
K cKaykam aHO[HOro HanpshkeHus, T.K. 06bI4HO LenoYka
3TWX BCTPOEHHbIX PE3VCTOPOB UCMOMb3YEeTCs B KA4YECTBE
«BEPXHEro nne4ay Lenu otTpuuaTtensHon obpaTHON CBA—
31 B CXeMe cTabunmsaumm aHogHoro HanpsxeHus. Teo—
PETUYECKN MOXHO BCKPbITb KOPMYC, 3aKpbiBaloLLMi nna—
CTVHY PE3MCTOPOB, 1 3aMEHUTb 3TV PE3NHOBbIE KOHTaK—
Tbl, @ MOTOM cKkNlenTb ero o6patHo. Ho 8 nogobHbIx
3KCMEPUMEHTOB NOKa He MPOBOAUI 1 B TAKUX CIy4asax no
BO3MOXHOCTW NMpocTo 3ameHso FBT.

 [lpo6ovi ogHOro vnm HeCKobKYX ANOLOB aHO[HOM
cekymn FBT. duarHoctupyetca no dopme nmnynbca 06—
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patHoro xopa (10X). B aTom crnyvae Ha BepLUVHE «KOMo—
Konb4mkay 06bl4HO NpucyTcTBYET «nposany. Kpome 3ame—
Hbl TpaHchopmMaTopa HMYero He NpUayMaeLLlb, MOCKOSbKY
LmMopbl 3an1Thbl 3NOKCWMAHOM CMOMo BMecTe ¢ 06MoTkamu.

«  TpelynHa KepamMu4eckou NoaI0XKN BCTPOEHHbIX
pe3uctopoB. [posBNeHNs HEUMCNPaABHOCTU MOTYT BbITb
COBEPLUEHHO Pa3nnyHbl: CAMOMNPON3BOSbHbLIE U3MEHEHMSA
APKOCTU 1 hOKYCUPOBKU, Npobor paspaaHMKOB Ha anek—
Tpopax 3T, wymoBble ahhekTbl B BUAE pa3psanoB U
Tpecka B camom FBT, cpabatbiBaHme 3awmtel XBRAY n
T.n. PemoHT — 3ameHon FBT.

Bor, BkpaTLe, BCe n3BeCcTHble MHe HencnpasHocTy FBT.
YTO4YHIO TONbKO, YTO HEMCMPABHOCTU He Bceraa HbiBatoT
MOCTOSAHHbLIMW, @ MOTYT NPOSBNATLCA MULLIL NMPU HEKOTOPbIX
YCNOBUAX: HArpeB, NOBbILLEHHbIE HANPSXXEHNUA U T.4.

Tenepb NOroBopMM 0 CUMNTOMAaxX 3TUX HEMCMPABHO—
CTEN N METOAUKE UX BbIABMNEHUS.

YacTrnyHo cnocobbl AMarHOCTVKM 51 yXKe yKa3an, 0gHako
He Mory He NoAenuTbLCA APYruMK NpremMamu, noackasaH—
HbIMW MHE Konneramu u npugyMaHHbIMY MHOW fINYHO.

Yallle Bcero B cxeme «COBMELLIEHHOM» CTPOYHOM pa3—
BEpPTKM Npu 3ambikaHum obmoTok FBT cropaet TpaH3n—
CTOP BbIXOQHOro kackapa cTtpo4vHom passepTtku (HOT).
HT106b1 06E30MACUTE €0 OT BbIXOAA MX CTPos, a cebs oT
NNLLIHMX PacXOf0B — Kak MpaBuno, 3T TPaH3UCTOPbI He—
LeLleBbl, — A NPYMEHSA0 ABa NPOCTbIX NPUEMA, YXXe AaB—
HO MOACKa3aHHbIX MHE TenemacTepamu:

* TMOHWXEeHHoe HanpsxeHwe nutanna CP unu ee
BHELLHEe NuTaHne, TOXEe MNOHWXEHHOE;

+  BKIHOYEHMe B Lenb nutaHus CP HenvHenHoro ane—
MEHTa, @ UMEHHO 06bI4HOM namnbl HaKanMBaHUS.

B o6oux cny4aax MoLHOCTb, NOfaBaemMas B CXxemy
pa3BepTku, ByAeT MeHbLLe, 4eM LUTaTHasA, 1 axe Npu Ha—
nnynm 3amblkanua B FBT TpaHaucTop cpasy He cropaer.
Ona peannsauunn nepsoro cnocob6a MOXHO BPEMEHHO
BbINaaTb TpaH3ucTop nosbiwatowero DC/DC-perynsaTo-
pa HanpsxeHua nutaHus CP. Ecnn xe DC/DC-peryna—
TOP MOHWXAIOLLEro Tvna, To fy4yLlle NPMMEHUTb crnocob ¢
namnon HakanueaHuaA. [ns atoro, pasopsBaB Lemnb nuTa-—
Hua +B po n nocne DC/DC-perynaTopa, B 3TOT pa3pbiB
BMECTO MOHMXAOLLEro perynsatopa BkYaeTcsa namna
Ha 220 B, 40..60 Br. lNpoTekawLwmn 4epes namny ToK
6yaeT pazorpeBaTb HUTb HaKana v NPMBOAUTL K pacnpe-—
LeneHnto MoLHocTy noTpebnaemorn CP MoHUTOpa mex—
Ly HUMW. HenuHernHas xapakTepucTKa COMpoTUBAEHUS
HWUTW HaKana namnbl 4OBOSIbHO TOYHO MoAaep>XXMBaeT Nno—
Tpebnsemyto NaMno MOLLHOCTb B LUMPOKOM AMana3oHe
HanpsxxeHun. T.e. ecnn Ha namne ykasaHo 40 BT, T0 Ha
Heln 6ygeT pacceuBaTtbesa okono 40 BT mowHocTy B gn—
anasoHe npumepHo 120...240 B. MNpn 3amblkanum B FBT
NpakTU4ecKn BCA MOLLHOCTb, NnoTpebnsemasn oT bll, By-
LeT paccenBaTbCA MMEHHO Ha namne.

Opyron cnocob 6eicTpon anarHoctukmn FBT no npuH-
umny «ga/HeT» npuayman st cam. 3akyaeTcs OH B noa—
CTaHOBKE ApYroi MHAYKTUBHOCTW BMECTO NEpPBUYHOMN 06—
MoTkn FBT n 0gHOBPEMEHHOM CHUXEHWUU HanpsxXeHns
nutaHus CP. MNepBoHa4anbHO Ansa Takom NpoBEPKU A UC—
nonb3oBan Nbon paboynin FBT. OgHako ¢ HMUM npoBe—
psiTb OKka3anocb HeyaobHo 1 Hebe3onacHo, T.K. Aaxe Ha
NMOHWMXXEHHOM HanpsXXeHnn BO BTOPUYHbIX 0bmoTkax FBT
hopMuMpylOTCA BbICOKME HanpsixkeHus. [oaTomy npuxo-—
LUNOCh NOAKMH0YaTh K CXEME HE TOMbKO NMepPBUYHY 06—
MOTKY, HO 1 BbIBO[bl aHOOHOW CEeKLMWN, @ TakXe BbIBOLbI
BCTPOEHHbIX PE31CTOPOB 1 aHOAHOr0 KoHAeHcaTopa. ['o-

pas3no 6onee npocTon 1 6e3onacHbI cnocob — Ncnonb—
3oBaTb gpoccens DC/DC-npeobpa3oBaTtens. HyxHo
TONbKO, YTOBbI €ro MHAYKTUBHOCTL Bbina HE MEHbLLIE, HEM
y 06moTkm FBT, nnu kak muHumym B OBa pasa bonblue
WHOYKTUBHOCTU CTPOYHOM OTKIIOHSIIOLLEN KaTyLLIKKW. A nc—
nonb3y APOCCenb C MHAYKTUBHOCTLI0 okono 1 mMIMH, co-
nepxawmn okono 300 Butkos nposogom 13B-2-0,35
Ha UMNIUHOPUYECKOM CepAeYHMKE OT HeMcrnpaBHOro
ppoccensa DC/DC-koHBepTopa.

Wtak, ecnn y Bac ecTb Nnogo3peHve Ha 3aMbikKaHue B
FBT, kocBEHHBIMM CYMMNTOMaMK KOTOPOro ABNAKTCA He—
NMPUBbLIYHBIA €r0 CBUCT U/ UNN MFHOBEHHbIA BbiX0 13
ctpos HOT nocne ero 3ameHbl, TO NPOBOAMM 6bICTPYIO
LNarHoCTuUKY:

+ MepBblM AefIoM NPOBEPSEM TECTEPOM AMofbl BTO—
pu4HbIX BbinpamuTenen FBT n BenuumHy conpoTrBneHuia
MX Harpy3okK, a Tak>Xe ConpoTUBIEeHNE aHOAHOr0 KOHAEH—
caTtopa. 3Tu onepauun, kKak camMble NPOCTbIe, Ny4Lle Npo—
BECTM 1M B CAMOM Havane AMarHocTuku;

« BmecTo DC/DC-perynatopa Bknto4Yaem B Lenb
nUTaHWA namMny HakanveBaHua 1 Habnwpgaem ocumnno—
rpacdom chopmy nmnynbcoB obpatHoro xopa (MOX) Ha
konnektope HOT unu Ha «ropsayvem» BbiBoge COK. Ecnn
thopma MIOX paneka oT npeana unm BMECTO OAHOIO Ha—
6nogaeTcs HECKONbKO AOMOMHUTENbHbBIX UMMYNbCOB
(aTakmin «3BOHY»), TO MEPEXOAMM K CIEAYIOLLEMY MYHKTY.
Ecnu xe chopma MIOX HopmanbHas, konokonoobpasHas,
6e3 NMHenHo BO3pacTatoLLero y4yacTka nepen Hapacta—
oMM hpoHTOM, TO 3Ha4uT, 3ambikaHua B FBT, ckopee
BCEro, HeT, ¥ NpMYnHa HEMCNPaBHOCTU B YEM—TO APYroMm;

* OTCOEfVHsieM BbIBOAbI NepBuyHoM obmoTkm FBT.
Ecnu nx Heckonbko, To coeguHaem Mexay cobor 0TBofbI
ot COK 1 HQOT Tak, 4Tobbl nony4nnocb 06bi4HOE ABYXBbI—
BOAHOE BKtoyeHue o6moTkm FBT. OtBoasl FBT gna uenwm
LEHTPOBKM MO rOpM30HTanu fy4ile BoobLLe OTKIH4YUTD;

+  BMECTO NepBUYHON 06MOTKM NOAKIHOYAEM BblLLe—
onMcaHHbIA gpoccenb MHAYKTUBHOCTL 1..10 MITH;

+ 0OCTaBMB namny B Lenu nutaHua +B, Habniopaem
MOX. Ecnn chopma ero cylecTBeHHO yny4limnach, To
Jenaem BbIBof, 4To npobnema B camom FBT n/wvnn B
Harpyskax ero BTOPWYHbIX BbINpAMUTENEN;

*  EeCnv OonofHUTENbHbIE M3MepPeHUs AedeKkToB He
BbISIBUMW, TO feNaemM 3akIlo4eHre 0 HEUCNPaBHOCTY ca—
moro FBT.

Ewe xo4y npepynpepntb, 4T0o ecnu Bel Bygete ne-
nonb30BaTb HE OPOCCESb, 8 MepPBUYHYI0 06MOTKY Apyro—
ro FBT, To Bo nabexaHue cny4arHoro NnporopaHns no—
MUHOodhopa (M3—3a HENOAKNHOYEHHbIX BTOPUYHbIX BbINpA—
mutenen FBT) Ha BpeMsa 3KCNepuMMeHTOB OTKMYanTe
uenb NuTaHus Hakana!

[NopobHbIM cnocob NMpoBepKM C MOMOLLLK ApOCcCcens
N MOHWXXEHHOI 0 NMUTaHNSA TakXXe BNOMHEe KOPPEKTEH U1 Npur
«pasgenbHony pa3BepTke, T.e. korga FBT npuwmeneH B
y3ne aHogHoro npeobpasoBaTtens. Tonbko He 3abbiBari—
Te, YTO Lenb cTabunmsaumm aHogHOro HanpsXkeHnsa «By—
LeT MbITaTbCA» BbITAHYTb €ro 40 HOPMbI, YTO NPUBEET K
3HaYUTENbHOMY YBEMNYEHMIO TOKA KITHOYEBbLIX 31EMEHTOB
aHopHoro npeobpasosaTens. [l0aToMy peKoMeHAYH Tak—
e MCMNonb30BaTb NamMmny HakanuMBaHWs, BKIIOYEHHYO B
pa3pbiB Lenv NUTaHua cxembl npeobpa3oBaTens.

Opyrve npoasneHnsa HencnpasHocTen FBT, koTopble
3[ecb He 3aTPOoHYThbI, TPEBYHOT OMONHUTENBHOMO onMca-—
HWS NPUHLMNOB paboTbl CTPOYHOM pa3BEpPTKU MOHUTO—
pa, 1 N03TOMY 0 HMX A pacckaxy B CregyroLlen cTaTbe.
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