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Kaxobln n3 Hac Ha cebe owwyuiaet, kak 605bHO
6beT Mo KapmaHy MHMNALWA, KOTOPYK MOACTErMBatoT
BNacTb UMyLLue, 4Tobbl NonyunTb nobonblue geHer Ha
npeacToALLme Bol6opbl. BBEAEHHBIN HA 3TOT rog Hanor
Ha pobaBMEHHY CTOMMOCTb, KOTOPbIA, MO CYTU, ECTb
Hanor ¢ obopota, NOQHAN LEHYy HalWX W3[AaHWA Ha
20%. Hekotopble untarenu, KOTopble NOAnUChHIBANUCH
NOKBapTanbHO, NPEKPaTUiM NOAMNUCKY, YTO NPUBENO K
YMEHbLUEHUIO TUpax<a.

Xouy obpapoBarb Tex, KTo octancA. Ha stopoe
nofyrogme Mbl CHU3WUAW OTMYCKHYHO LEHY, 4TOObI
yuTaTenu MO NOANMCaTLCA NO NPOLUOTrOAHEN LieHe.
Hapeemca, 4TO NOAMWCYMKM OLEHAT 3TOT Lar no
LOCTOWHCTBY U Halle COTPYAHNYECTBO NPOJAOKUTCA.

Hac yacTto cnpalumeatot, noyemy B rnpogaxe B
KMocKax MPecchl HET Halux >kypHanos. locmotpute
BOKpPYr BHMMaTtenbHo. Passe cpegw nopHorpa-
duyecknx W pasBnekaTenbHbIX  KapTUHOK €
KpoccBopgamu B 3TUX KMOCKax eLle ecTb MecTo anA
yero-Hmbynb croAwero? Tonbko NOANMCKA MOXET AaTb
Bam BO3MOXHOCTb MonyyaTb HY)XHYH WHEDOPMAaLMIO
CBOEBPEMEHHO 1 perynApHo.

Mpowen ntobumMbln BCEMU Hamu NpaspHuK [eHb
paguo, KOTOpbIA npasgHyeTcA paguontobutenamu
7 MaA Kak MepBbll CeaHC nepegayn no paguo
AnekcaHgpom CtenaHosuuem [MonosbiM. [Mo3gpaenato
BCEX yutartesien ¢ npaspHukom, npowwno 109 net ¢ Toro
MOMEHTA, a Kak Aaneko Brepeq, ywen nporpecc!

PepakTop leopruii YnbyueHko



MopaepHusaumna teneBn3opos 3-5 NOKONEHUN

B HacToAwee BpemMA B KChnyatauum HaxoputcA 60MbLIoe KOMWYECTBO LIBETHbLIX
Tenesusopos 3YCUT...5YCLT, BbinyLieHHbIX B nepuog ¢ 1984 no 1995 rr. 31v Tenesm3opsbl
MOpanbHO YCTapenn U HY>XQAKTCA B MOAEPHM3ALLMM, OCOBEHHO 3TO KacaeTCA UX CUCTEMBI
ynpasneHus.

KoHcTpykumA  Tenesm3opoB  3..5YCUT  kaccetHo-mopynbHaA Ha  6ase
YHUULMPOBAHHOIO LIACCK, KOTOPOE KPEnuTCA Ha ABYX KPOHLWTEWHaX U npu pemMoHTe
MOXET ObITb YCTaHOBIEHO Nog, yriom 45 unu 90 rpagycos. Ha waccy pasmeLLeHbl MOayu
paguokaHana, LBETHOCTU, CTPOYHOW W KappoBOW pas3BepTok. bnok nuTaHuA MOXET
HaxoaMTbCA Ha LWaccu unn Ha gHe kopnyca. bnok ynpasnenua (BY) v ycTpoincteo Beibopa
nporpamMm yCTaHOBNEHbI HA NWULLEBOI NaHenu Tenesusopa. Ha oHe kopnyca ycTaHoBfeHa
nnara counsrpa nutanua (MOM).

Mogynu cBA3aHbl Mexxay cobomn 1 ¢ 6510KOM NUTaHWA Yepes COeANHUTENBHYIO NnaTy
(NC) coepmnnntenamm tuna CHIN. KacceTHO-MOAynbHaA KOHCTPYKLMA [AET BO3MOXHOCTb
MOAEPHU3NPOBaTL TENEBM30p, YCTaHaBnMBaA B HeEro Hosble 610KU, MOZynu u
HEOOX0oMMbIE COELMHUTENN B3AMEH YCTapeBLUKX UM Ha CBOOOAHBIE MeCTa Ha LIaccu 1 B
kopnyce.

Ha 6a3e cxem TeneBn3opoB TPETLENO MOKONEHNA Obinn pa3paboTaHbl Tenesm3ops! 4-
5-ro NOKONEHMA C UCMONb30BAHUEM MUKPOCXEM C MOBbLILIEHHON CTEMEHbI0 UHTErpaLuu,
YTO MO3BONWMO 3HAYUTENIBHO YAYULIUTb WX MNOTPEBUTENbCKME CBOWCTBA, YMEHbLUUTb
notpebnAemMyto MOLHOCTb U Maccy.

Tenesusopbl 3..5YCUT Bbinyckanucb nog pasnuuHbiMu HassanuAmu: ANIEKTPOH,
CNABYTUY, TOPU3OHT, ®OTOH, PALYIA, PYBUH u T1.0. MopnobHble M CxemHble
peleHnAa ucnonb3osanuce u B Tenesnsopax OPU3OH, npoussoamsmxcA B r. Cmena
(YkpanHa) no BUAON3MEHEHHBIM 3fIEKTPUYECKUM CXEMAM.

OCHOBHbIM NPEUMYLLECTBOM paccMaTpuBaeMblX TENIEBU30POB ABMIAETCA UX BbICOKaA
PEMOHTONPUrOAHOCTb. BpemAa BocCcTaHOBNEHUA paboyvero COCTOAHMA Takoro Teneem3opa
MOXET COCTaBAATb OT 3 A0 5 MUHYT, @ PEMOHT CBOAUTCA K NPOCTON 3aMEHe OTKa3aBLUEero
mMogynAa nnbo cybmopynA. Takue nokasatenu PemMOHTOMPUrOQHOCTY HefOCTXWUMbI B
CaMblX COBPEMEHHBIX MOHOMNATHBLIX MMMOPTHLIX TENEBU30PAX.

K ocobeHHOCTAM paccmarpuBaeMbixX TENEBM30POB CIEAYET OTHECTU CNEQYHOLLEee:

- UCMONb3YHTCA KWUHECKOMbl pasHbiX pasmepos: 51, 54, 61 n 67 cMm, npu 3ITOM
HE3aBNCMMO OT pas3mMepa 3KpaHa Tenesu3opbl WMET YHW(PULMPOBAHHOE Laccu C
HabopPOM YHUPULMPOBAHHbLIX MOAYNEN;

- KOHCTPYKLMA Tenean3opa n OyHKLWOHaNbHAA 3aKOHYEHHOCTb MOAYNEN NO3BONAET
NErko NpoBOaMTL MOLEPHU3ALMIO TENEBN30pa NO Mepe MNOABNEHUA MOLYNEN Ha HOBOW
aneMeHTHon 6ase;

- KOHCTPYKTMBHaA KOHLeMNUMA MNO3BOAAET OCYLLECTBAATL (PYHKLMOHANBHOE
HapalLMBaHwe TeNieBnM3opa, 3aMeHAA B HeM pyyHoI 6ok ynpaeneHua 6ecrnposogHeiv Y,
yCTaHaBnMBaTb BUAEOBXOA, WM YCTPOWCTBO TENIETEKCTa U T.4.

Cocras Tenesusopos 3..5YCLUT

B coctaB Takux Tenesn3opoB BxogAT (puc.1):

A1 - mopynb pagmnokaHana (MPK);
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MopepHun3auma TeneBusopoB 3-5 NoKkoneHumn

A2 - mopynb ugetHoctu (MLL);

A3 - nnara coegutenui (MC);

A4 - mopynb nutanua (MM);

A5 - oTknoHawLwwan cuctema kuHeckona (OC);

A6 - mopynb KappoBoii pa3septkn (MK);

A7 - mopynb cTpoyHomn passepTtkn (MC);

A8 - nnara kuHeckona (MK);

A9 - 650K ynpasneHua (Moaynb YHY);

A10 - ycTpoicTeo Bbibopa nporpamMm (MOBYSb ANCTAHLMOHHOIO YNpaBneHua);
A1l - ycTpOICTBO pasmMarHunumBanma kuHeckona (YPK);
A12 - nnata counstpa nutaHua (MNor);

A16 - nnata BHeLWwHen kommyTaumum (MBK).

B TeneBm3opax TpeTbero U B pALEe Mopenier YeTBepToro nokosieHuwA A16 n mopynb
Y, kaK npaBuno, OTCYTCTBYHOT.

MmeeT cmbicn MopepHu3MpoBaTb OfOKW papuokaHana, MOAyNA LBETHOCTH,
CUCTEMBI yrpaBneHuA.

MopgepHusauma papuokaHana HyxdHa pna Toro, ytobul obecneuntb npuem
TENeBN30POM KabefbHbIX TEIEKaHaNoB, a TaKkxe 1A Nnpuema TefeKkaHanos ¢ NoQHECyLLEn
3Byka 5,5 M. OnA atoro poctatouHo 3amenntb CKM-24 cneumansHo popaboTaHHbIM
kabenbHoiM CKM-24-Kab n 3amenutb MMC YM4Y3-2 B CMPK tenesusopa YM43-1
LBYXCTaHAApTHbIM. BO3MOXHO Takxe ncnonb3oBaHue crneumanbHoro CMPK, B koTopom
KaHan 3Byka BbinonHeH Ha WMC K174YP4, Hanpumep CMPK-21-2, KoTtopbiit
LBYXCTAHOAPTHbIA MO  3BYKYy. [lpuM >XEnaHWM MOXHO 3HAYMTENIbHO MOBBLICUTb
XapakTepucTuku papuokaHana Tenesn3opa, 3amMeHUB €ero LEefIMKOM WKW YacTUYHO
cneunanbHo pa3pabotaHHbIMK 4nA 3Toro 6o0kamm.

B 3HaunTenbHO 60MbLUEN CTENEHU, YeM MEPEUUCIEHHbIE BhILLE Y3Nbl TENeBn3opa, B
MOLEPHMU3ALMN HY)XOAETCA MOLYNb LBETHOCTU TefieBM30pa: Belb OH B OCHOBHOM
onpepenaeT KAYeCTBO KapTUHKM Ha ero 3KpaHe.

Cuctemy ynpasneHuA TENeBW30POM HYXHO Takke MOLEPHU3UPOBATb B MEPBYHO
oyepenb. OnA ynyywennA yoobcTea nosnb30BaHMA TENEBU30POM B HEr0 YCTaHaBIMBaOT
cuctemy 1Y v yBennumBaroT KONMYECTBO 3anoMWUHAEMbIX KaHanoB, xotA bl fo 20, T.e.
MWHUMAIIbHOrO KOfMYECTBa KaHasnos, TpaHcnmpyeMbix B kabenbHon cetn. MopgepHu3auma
Tenesm3opos 3...5 YCLT oyeHb npocTa, bnaropapa nx KacCeTHO-MOLYIbHOW KOHCTPYKLMK.
Mpyn MopepHM3aLMU yCTapeBLUMA MOLYSb CHUMAETCA C TeneBn3opa, a Ha ero Mecto
ycTaHaBnMBaeTcA HOBbIA. [pyu 3TOM NpOM3BOAMTENM, KaK Npasuio, obecneymsaoT
MofHOE COBMafeHne NpPOBOAOB B LUNendax crapbiX U MOAEPHWU3NPOBaHHbLIX 610KoB
Tenesn3opa.

MopepHu3saumA cucteM ynpasneHua

B KOMNNeKT MOAEPHN3MPOBAHHOW CUCTEMBI YNPABNEHWA BXOLAT TPU SNEMeEHTa:

- MOAYNb ynpaBneHus;

- NyNbT AUCTAHLUMOHHOIO ynpasnenua (MAY);

- MOpynb aexypHoro pexuma (MOP).
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Bce HOBble cUCTEMbl yNpaBfiEHUA BKJKOYAKT MOAYSb
NUTaHMA Tenesn3opa ToNbKO Npu nepexoae B pabouuin pexxum. B
LEXYPHOM PEXMME TENIEBU30PA HANPAXKEHWUE NUTAHMA NOAAeTcA
Ha MIOP, a ¢ Hero - Ha Mogynb ynpaeneHuA. Takum obpasom,
MOLLHOCTb, NOTpebnAeMan TeNeBn30poOM B AEXKYPHOM PEXMME,
1 ero Ha4eXXHOCTb NPY 3TOM MOSTHOCTBHO ONPEREeNAKTCA TUMOM U
KayecTBOM ucronHeHnAa MAP n mogyna ynpaeneHua.

B HacToAwee Bpema Bce MOP yHudmnumposaHsl v nobown
n3 HUX MOXeT paboTatb C NOObIM MOZYNEM YMpaBiieHUA.
Moatomy paccmotpum MAP otoensHo.

MOP  pomkeH obecneunts  cTtabunusmpoBaHHOE
HanpAXeHne +5 B ONA NUTaHWMA CUCTEMbI YNPaBfEHWA KakK B
paboyem, Tak U B [EXYPHOM pexume. Kpome TOro, ¢
BoinpAMuTEnA MIOP HecTabunnsmpoBaHHbIM HaMpPAXEHWEM
MUTaETCA CUNOBOE pene, nogatowee HanpaxeHne 220 B 50 Ty,
Ha UCTOYHMK NUTAHWA TENEBU30pPA NpW ero nepexoae B paboumni
pexum. Tok, notpebnAaembin ot MOP no uenu +5 B, HeBenuK n
COCTaBfAET AnA CUCTEM AWUCTAHLMOHHOIMO ynpaBneHuA ¢
"rpadomkoii” ot 30 0o 90 MA u okono 25 MA gna MY-56. Okono
60 MA notpebnAetcA  06MOTKOW  CUNIOBOrO  perne,
KOMMYTUPYHOLLLEr0 ceTeBoe HanpsxeHne 220 B 50 I npu ero
BKJIOYEHHOM CcOoCToAHUM. Takum obpasom, seinpAamutens MAP
LOMKeH obecneunBatb TOK He MeHee 150 MA. K coxanenuto, Ha
pbiHKe nonapatotcA MIP, B MOCTOBOW BbINPAMMUTESb KOTOPbIX
ycTaHoBfieHbl guopbl 0220 wnn KO521, KO522, HapeXHoCTb
KOTOPOro HEBBICOKA.

BarkHo, uTobbl B PEXMME XONOCTOrO XOAA HanpAXXeHWe Ha
Bbixoge BbinpAamuTena MIP cocTtaBnAno He meHee 12,5...14 B, B
MPOTUBHOM CRyyYae Mpw MOHWKEHWU HAnpAXXeHWA cetn Ha 15%
cunosoe pene He cpaboraer, W TeneBU3Op He BKITHOYUTHCA.
Korpa koHpeHcatop counsrpa MIAP nMeeT crmwkomMm ManeHbKuia
HOMWHAnM, MOCNe BKIIKOYEHWA pene HanpAXeHWe Ha BXopae
ctabunmaaropa +5 B MoxeT ynactb 8o 7...8 B. B atom cnyyae Ha
BbIxofe cTabunuaaropa +5 B NoOABATCA NynbCcauum HanpaAXXeHuA,
yTO NpUBERET K c6oAM B paboTe MOAyNA ynpaBneHua, Hanpumep
K OpoxaHuio "rpadmku" Ha 9kpaHe Tenesusopa. [oaTomy
cnegyet npuobpetate MAP ¢ koHAeHcatopamu, eMKOCTbHO He
MeHee 1000 MK® ¥ C paTtod WX W3rOTOBNEHUA MOCBEXEE
(3neKTponMTUYEeCKe KOHAEHCATOPbl CO BPEMEHEM BbICHIXAOT, U
koHgeHcatop K50-35 1990 r. Bbinycka eadsa nv 6yoeT XopoLuo
pabotatb).

Cnepyet 06patvTb BHUMaHWE Ha TpaHCGOopMarop 1 pene,
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MopepHu3auma Tenesm3opoB 3-5 noKoneHnn

ycTaHoBneHHble Ha MIP. Tnoxo CTAHyTBIA TpaHcdopmatop 6ymeT rymetb, YTO OYEHb
HEpBUPYET Bnapgenbla Tenesu3opa, Korga MOCNEOHWUA BKIOYEH B AEXKYPHLIA PEXMM.
WHorpa nonapatotcA MIP ¢ o4veHb ManeHbkummu TpaHcopmaropamu nubo ¢
TpaHcdopmaTopamu, UMEKLWUMIN HELOCTATOMHOE YMCII0 BMTKOB MEPBUYHOW OBMOTKM,
KOTOPbIE CUNBbHO FPErTCA M BLICTPO BLIXOAAT U3 CTPOA. B nto6oM criyyae nocne ycTaHoBKM
MAP B TeneeBusop Hapo patb eMy BMECTE C TENEBM30POM UM MOLYNEM YnpaBneHwA
nopaborarb 1..2 yaca, a 3areMm, BbIK/OUMB TENEBU3OP W3 PO3ETKWU, PYKOA MOLLynaThb
TpaHcdopmarop. Ecnu TpaHchopmartop cnerka Tensbliii - BCe B MOPARKE, ECNN OH rOPAYMiA
1 TeM Bonee Takow, YTo PyKy TYT XKe MPULLIOCh OTAEPHYTb, - CHUMaiite MAP u Hecute ero
obpaTtHo npoaasLly.

Y10 KacaetcA pene, KOMMYTUPYIOLLIErO CETEBOE HaNpAXKeHWe, To n3HavansHo 8 MOP
npegnonaranocb ycraHoska pene tuna KYU-1unu YK-1. 310 mMowHoe pene ¢ AByMA
napamu KOHTakToB 6bifi0 cneuvanbHO paspabotaHo AnA KoMMyTaumn HanpaxeHua 220 B
B ObITOBbLIX TENeBM30pax. Hago yvecTb, UTO NPU BKNOYEHWUN TENEBU30PA, OLHOBPEMEHHO
C ero Mopgynem NUTaHWA BKITKOYAETCA W NETAA pa3MarHuumMBaHuA. ToK Yepes 3Ty Netno B
HavanbHbIN MOMEHT MOXeT gocturatb 1,5 A, - 310 6onbLUaA Harpy3ka Ha KOHTaKTbl pene.
BaxHo Takxke ucnonb3oBaHne B KYLI-1 2-x map KOHTAKTOB, OTKMHOYAOLWMX OT uenen
Tenesn3sopa ob6a nNpoBoAa CETEBOrO NWTAKOLLErO LUHYpa, YTO BaXKHO C TOUKM 3PEHUA
6e3onacHocT peMOHTHWKA. Ho B HacToAwee BpemA B MIP npoussopgutenu cTasAT
nobble pene: n POC-9, n PAC-22 (32). Mpu 3TOM BCE MX rPynnbl KOHTAKTOB BKNHOYAOT
napannenbHo 1 MOJKYaT B paspbiB TOSbKO OJHOMO M3 NMPOBOLOB MUTAIOLLEN CETM
220 B. Moxanyin, nyywnmM 13 pene, Kotopoe ceiyac ycraHasnusator B MIAP, ABnAetcA
JZC-20F-10A DC 12V. OpgHako 3T0 pefie UMEET Wb OfHYy Fpynny KOHTaKTOB, YTO
YBENUYMBAET BEPOATHOCTb NMOPAXEHWA HanpsxeHnem 220 B npu pemoHTe Tenesmsopa.

MAP cnepyet BkfouaTb MEXOY CETEBbIM BKIlHOYaTesleM Tenesu3opa W nnaTon
dunetpa, a He Mexgy nnatod cunstpa U Mopynem nutaHuA Tenesmsopa. Ocoboe
BHUMaHWE CneayeT YaenAaTb Takxke kabesto, No KoTopoMy HanpAxeHne 220 B noctynaet ot
MAOP Ha nnaty dounbrpa. MNpon3soguTenu WHoOraa yMyopAKTCA COoenatb ero YyTb i He
BOSIOCAHBLIM M 6€3 [OMNONHMTENbHOW BTOPOI n3onAauun. CeveHne NpoBoaa B 3Tom kabene
LOMKHO BbITb He MeHee 0,25 MM2, 1 OH AOMKEH BbITb MOMELLEH B KEMOPUK.

Mopynb MY-56 (MY-55) Haubonee npoCTO yCTaHaBNWBAaETCA B TENEBM30pbI
"OnekTpoH" 3...4 NOKONIEHMIA 1 NOMHOCTLIO 3ameHAeT YCY-1-15 ¢ 6riokom ynpaenexuAa bY-
4. HecnoxHa ero yctaHoBka u B Tenesn3opsl "CnasyTtuy" mopenen LI-281, TL-311,TL-350,
TU-474, TL-475. Cxema 3nekTpuMyeckana nNpuHUMNuanbHaA MOQYNA NPUMBOAUTCA B
npunaraemow K 610Ky UHCTPYKLMK.

Otnunumna mexgy MY-55 n MY-56 cBogATCA K TOMY, YTO C nepepHei naHenn MY-56
MOXXHO NEPEKoYaTh TenekaHasnbl B 06e CTopoHbl, a B MY-55 - Tonbko BBEpX. Kpome Toro,
curHan ynpaeneHuA exogoM AV B MY-55 nmeet senimundy +12 B, a B MY-56 +5 B.

B MY-56 (MY-55) MoxeT npumeHATbCA npoueccop KP1853BIM1-03, KP1506BI'3 nnu
aHanornyHbin. MM3Y moxet 6bitb TMNa KP1628PP2 nnn KP1609XM21. [doctonHcTteoM
NMC KP1609XI21 aBnAeTcA HeobxopgmMmocTb ANnA ee paboTbl TONbKO HanpAxeHwAa +5 B.
Mostomy HanpAxexue +28 B Ha Mopynb, B KOTOPOM Mcnonb3yetcA ata IMC, MOXHO He
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MopepHun3auma TeneBusopoB 3-5 NoKkoneHumn

nopaearb. Tok notpebneHna mogyna no uenu +5 B (ot MOP) coctaenAeT He 6onee 30 MA,
no uenu +12 B - He 6onee 60 MA, no uenun +130 B - He 6onee 12 MA.

B mopyne ¢ MMC KP1628PP2 06Aa3atenbHO A0mKeH BbiTb YCTAHOBNEH CTaBUAUTPOH
VD5 tuna KC52082 vnu aHanornuHblii ¢ HanpsxeHunem ctabunusaumm 20 B. Ecnm B
Mopyne BMECTO CTabunuTpoHa YCTAHOBAIEH PE3UCTOpP, TO TakOW MOAyNb YCTOWYMBO
pabotatb He byger.

OueHb BaXKHO KayecTBO MaHenek, B KoTopble yctaHoeneHbl MMC npoueccopa u
MN3Y momynA. M3 naHenek COBETCKOrO NMPOM3BOACTBA AONYCTUMO MPUMEHEHWE fULUb
naHenek C MO30MOYEHHbIMW KOHTakTamu. OpHako fyylle WChonb30BaTb WMMOPTHbIE
NaHeflbKW YEpHOro LBeTa CO CneuuasibHbIM MOKPbITUEM KOHTaKToB. OueHb MHorue
HeucnpasHble mMogynu MY-56 HaumHatoT pabotaTb XOPOLO U HALEXHO MOCne NpOCTOM
3aMeHbl naHenek npoueccopa u MNray.

MpuHUMNManbHBIM HepocTaTtkoM MomynA MY-56 ABnAeTcA ero "kanpusHocTb' B
pabote, ecnu B KWMHECKONe Tenesu3opa MEpPUOLMYECKU MNPOUCXOLAT BbICOKOBOMLTHLIE
paspApbl. [pu 3TOM, Kak NpaBWiO, CTUPAETCA UMK UCKAXKAETCA NporpaMmma, 3aHeceHHan
B MM3Y, a B xyawem crnyyae NOSHOCTbIO BLIXOQAT M3 CTPOA mpoueccop wvnu MM3Y.
bopoTbeaA K 3TUM ABJIEHMEM J0CTATOUMHO CNIOXHO. [03TOMY He crefyet yctaHaBnueatb MY-
56 B TenesBn3opbl C "NMOACEBLUMMU" KUHECKONAMM, B KOTOPbIX AJ1A YBEMMYEHWUA APKOCTU
n30bpaxkeHnA nNpuberatoT K yBEIMUYEHNIO HANPAXEHWA Ha 2-M aHOAe kKuHeckona. OTkas
MY-56 MOXET NPOW30OWTM TakXe MOCNE YCTAHOBKW B TENEBM30P HOBOMO KWHECKoNa,
KOTOPbI eLle He "oTcTpenAn" ocTatouHble rasbl B konbe. OCOBEHHO 3TO OTHOCMTCA K
"pereHepupoBaHHLIM" KMHECKONaM. B 3TOM cryyae cnepyet nocnie YCTaHOBKM HOBOMO
KnHeckona OTkmouutb MY-56 OT BCex uenen Teneem3opa, YCTAHOBWUTb BPEMEHHbIE
nepembIYK1 MO Lienn nNuTaHuA U Nopath HanpAXeHwA, obecneynsaroLme HOMUHAMNbHbIN
PeXUM MoZynA LBETHOCTW Tenesusopa. ocne yero patb emy nopabotarb 3...7 4acos.
Tonbko nocne 3TOr0 MOXHO nopknounte MY-56. Takaa "npupabotka’ mop Balum
Hapn3opom ByneT nonesHa v KMHECKoMy, U OCTanbHbIM y3nam Tenesnsopa.

Mpn nokynke MY-56 cnepyetr obpatuTb BHWMaHwWe Ha Tun cTabunm3aTopos
HanpAXXeHWA, yCTaHoBNEHHbIX HA MOP 1 B camom MY-56. 3auacTyto Tyna yctaHaBnuearot
KP142EH5B/T. 3t UMC BbIZatoT BIXOQHOE HANPAXEHWe 6 B, 4TO UCKNIOUAET HaZEXHYHO
paboty mMoaynA U MOXET AaXe MNPUBECTU K MOSHOMY Bbixopgy MY-56 n3 ctpoAa. B MY-56
LOmKeH BbITb ycTaHOBNEH ToNbko cTabunusatop KP142EH5A nnm 7805 ¢ HOMUHANBHBIM
BbIXOAHLIM HanNpAXeHuem +5 B.

MHOro HenpuATHOCTE NPUHOCUT HapyLLEeHWe CoeiIMHEHW OCHOBHOM nnatel MY-56 ¢
NAaToN, Ha KOTOPOW PacnoNIOXKeHbI KHOMKM W MHAMKATOP. [epen, NoKynkon MogynAa cnepyet
BU3yanbHO ybeanTbCA B TOM, YTO YrNOBOE MaAHOe COEAMHEHWE NeYvaTHbIX JOPOXKEK 3TUX
MnaT BbINOMHEHO TLiaTenbHO, 6e3 Ype3MepHO SKOHOMUK NpunoA. B NpoTuBHOM cryyae
Bam camum npupgertcA nponavBatb 3TW KOHTakThl. PaHbwwe MY-56 npoussoguncA ¢
KOHTaKTHOW PE3UHKOW KHOMOK YNpaBfeHWA nepepHeil naHenu. OTa pesnHka KpamnHe
HeHafexHa W ABMAETCA MPUYUMHOMW MHOrMX OTKa3oB MopynAa. B HacToAwee BpemA B
6onblIMHCTBE MOAYNEN ynpaBfeHWA NPEACTaBNEeHHbIX HA PblHKE, BMECTO KOHTaKTHOW
PE3UNHKM YCTAHOBNEHbI MUKPONEPEKoUaTENM.
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Cvictema ynpaBneHuA MOXeT KOMMNEKTOBaTbCA MY HECKONbKMX TUMOB: B KOPryce,
noxoxem Ha RC-6, B kopnyce MAY-40 co ctaHpapTHeIM HabopoMm KHOMOK, B kopnyce MAY-
40 c pacwmpeHHbIM HabopoM kHomok. B ntobom crnyyae cnepyer nokynartb MY, B
KOTOPOM AJNIA MOAKNIOYEHNA BaTtapeek YCTAHOBMEHbl KOHTAKTHbIE KoOnbLeobpasHo-
KOHUYECKME MPYXMWHbI. 3TO rapaHTUPYET HAaLEXHbI KOHTAKT B TEYEHUE AJIUTENBHOMO
BpemeHu. [puobpetaa MOY c¢ kHonko# "M" Bbl puckyeTe MOCTOAHHO 3aHMMAaTbCA
nepenporpaMmMnpoBaHNeM KaHanoB Tenesnsopa. [eno B Tom, 4o B MY-56, B oTnmume ot
OPYyrvX CUCTEM YMpaBneHWA, ANA NepesanoMuHaHuA [uanas’oHa W HanpAXeHWA
HaCTPOMKN Ha TenekaHan He Hapo BXOAWUTb B MEHK M MPOM3BOOMTb LEnblid pAp
MaHWUNyNALWIA - LOCTATOMHO OQHOKPATHOrO HaXkaTuA KHonkm "M". MostomMy npu cny4ainHoM
HaXXaTuW STOW KHOMKW O4YeHb Nerko cbuTb paHee HacTpoeHHble kaHanbl. Ecnu y Bac
ManeHbkue getun, To npobnembl Bam obecneyenbl. Moatomy cnepyet nokynarb MNAY B
kopnyce MNOY-40 ¢ MUHMManbHLIM KOIMYECTBOM KHOMOK (T.€. 6e3 kHonok ST, M, VCR, B).

Mogynn MY-65, MY-650, MY-653, YCY-650, YCY-653 npou3BOAATCA MO MNOYTK
OAMHaKoBOW cxeme, a anA npou3sopcTea MY-65, MY-650 1 MY-653 paxke ucnosnb3yetcA
yHUMUMpOBaHHaA neyatHaA nnata Tuna GR2001, umetowaA pasmepbl 80X77 MM.
NHovkaumA pexumoB paboTbl MPOWM3BOAMTCA Ha 9KpaHe Tenesusopa curHanamu OSD,
KOTOpble HaknapblBalOTCA MoBepx W306paxeHuA TenekaHana. Cxema anekTpuyeckas
npuHumnuanbHaa mopynAa YCY-653-168 npueeneHa Ha puc.2.

Bce at cuctembl ynpasneHunA obecneunsarot:

- @BTOMOMCK W py4HOe 3anomuHaHue 0o 90 TenekaHanos B MPOM3BONbHOM MOPALKE;

- OOHOCTPOYHOE MEHIO (CO LUKafon) Npu PerynupoBKe APKOCTM, HACHILLEHHOCTM,
KOHTPACTHOCTM, MPOMKOCTW W HACTPOMKE Ha CTaHLMID;

- ronyboi OOH Ha 3KpaHe Npu OTCYTCTBUWM Npuema TenectaHuuu (no >XenaHuo
nokynarena);

- OTK/IKOYEHME 3BYKA NpU OTCYTCTBUM cUrHana u3obpaxkeHus;

- aBTOMaTU4ecKoe OTKIIYeHMe Tenesu3opa Yepes MATb MUHYT NOCNE OKOHYaHWA
Tenenepepayn (anAa mopynen ¢ "ronybbim cooHoM");

- Tanmep oTKnoyeHua Tenesmsopa Yepes 10...120 MuH ¢ warom 10 MuH;

- ANCTaHLMOHHOE BKOYEHNE/OTKITOYEHUE TENEBU30PA;

- NepPeKNoYEHNe TeNnesmn3opa B PeXXuM paboThbl C BUAEOBXOAA;

- PYYHYHO MOACTPOMKY HACTPOMKM cnabblx TenecTaHUWi kak C nepegHeil naHenu
Tenesusopa, Tak u ¢ Nnay;

- 06bMeH npu NPOCMOTPe Tenesu3opa Mexmy ABYMA MOCNeAHUMU BblOpaHHbIMU
TenecTaHuMAMK (Npu ucnonb3osanum nynsta RC-55 unu nogobHoro);

- 3anoMMHaHWe MoNb30BaTENbCKUX YCTAHOBOK NapameTpoB W300pakeHwA W
FPOMKOCTM (06LLMX AJ1A BCEX KaHANOB);

Mogynu ynpaBneHnA UMEKOT TPU UCTMONHEHUA NepeaHei naHenu:

- NNockaA nepepHAA naHenb (tuna MY-56), 8 kHonok pnA Tenesm3opos "Papyra’,
"Pybun", "CnaBytny" v Tenesu3opoB "OneKTpoH" 5-ro NoKONeHus;

- KopobuaraA nepefHAA naHenb, 10 KHOMoK anA Teneesnsopos "®oToH", "CnasyTiy",
"fopn3oHT" 1 ap.;
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- 6e3 nepepHeit NaHenu, 7 KHOMOK, OKOLIKO (DOTOMPUEMHMKA AA TeneBu3opoB
"OnekTpoH" Mopeneit: 280, 282, 380, 382, 423, 437, 451, 453, 461, 462, 4304, 4306 1 ap.,
HanpuMep HekoTopble Mogenu "Papyra”, OCHaLLEeHHbIX BOCbMUKHOMOYHbIM YCY-1-15 unm

UM Noao6HbIM.

Bo Bcex MomynAx ynpasnexna ncnoneayetca npoueccop ynpaenenna INAB4C641NS-
XXX (PCAB84C640-XXX unu IKP1568BI 1-XXX), rae XXX - Homep NpoLMBKM npoLeccopa:
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MopepHu3auma Tenesm3opoB 3-5 noKoneHnn

030 - BCe HaANUCK Ha aHrNNCKOM A3bIKE;

068 - ncnonb3yrTCA CMMBOSbHBIE 0603HaYeHUA;

168 - BCe HApNUCK Ha PYCCKOM A3bIKE;

268 - cuctemMa ynpasfieHNA C MEHIO W 3aLLUTON OT AETeN;

468 - cucTema ynpasJieHUA C MEHIO U Yacamu.

B cuctemax ynpasneuua wucnonb3ytotrcA Takxe [MN3Y tuna  24C08W9
(OKP1568PP1); chotonpuemHuk tuna TFMS5360; ycunutenb CUrHanoB pPerynmpoBoK
napameTpoB n3obpaxenua n rpomkocTy Tuna K15511M9; npeobpasosarens yposHen +5 B
B CurHasnbl ynpaeneHua +12 B gnA cenektopa kaHanos Tenesusopa tuna LA7910 wnu 5
TpaH3UCTOPOB; (OOpMUpOBATENlb CUrHana OTCYTCTBMA CUHXpOHWM3auun WUMC Tuna
K561J1A7.

Mogynu ynpaenexua ¢ "ronybeim cboHom" 6onee ynobHbl pA Nonb3oBaTenA: npw
MOMCKE TeneKaHanoB Ha 3KkpaHe OyAeT He XaoTUYECKUIA BULEOLLYM C NPbIratoLLen LKaon
HaCTPOMKK, a MPUATHLIA rnasy ronybol 3kpaH, Mo KOTOPOMY MepeMeLlaeTcA Lukana
HacTponkn. OpHako pabota cMcTeMbl ynpaeneHua ¢ "ronybbiM (OOHOM" CUNbHO 3aBUCUT OT
KayecTBa HaCTPOVKM paayokaHana Tenesnsopa v BesMUYnHbl CMrHana Ha aHTeHHOM BXofe
Tenesnsopa.

MocnepoBatenbHOCTL NOAKAOYEHUA MOAYNel ynpaBaeHuA

1. Cnepyer yoanuTb U3 TENIEBM30PA YCTAHOBMIEHHYHO paHee CUCTeEMy ynpasneHna. B
Tenesn3opax ¢ BOCbMUKHOMOYHON CUCTEMOW NepekNtoYeHna NporpaMm yaanuTb Moayrb
YCY-1-15-1 unn MY-48. B Tenesu3opax C LUECTUKHOMOYHON CUCTEMOW MNEPEKOYEHNA
nporpamm - CBI-4-5 (6) u T.n. Mpw 3TOM CrepyeT pasbeAnHNTbL BCE pasdbeMbl, CBA3AHHbIE
CO LUTATHOW CUCTEMOIA ynpasfieHuns.

2. Heobxogumo oOTKycuTb W ypanuTb M3 Tenesusopa kabenb ynpaBfeHuA,
coepmHAroWMiA perynatopsl "HacbiweHHocTb", "ApkocTb" 1 "KoHTpacTHOCTL" TeneBn3opa
C MOAyNneM LLBETHOCTW TENEBM30pa (Camu perynATopbl OCTalTCA Ha NEepepHei naHenw
TeneBsm3opa).

3. MOP cuctembl ynpaBfneHWA MPeanoyvTUTENbHEN YyCTaHaBimBaTb Ha OOKOBOWA
CTEHKe TeneBu3opa Hapg rHesfamy aHTeHHbIX BxopgoB. [Mpu yctaHoske MOP B pgpyrom
MeCTe TefieBu3opa Cnepyer CTPeMUTbCA MakcumasnbHO ypanute MIP OT ropnosuHb
KuHeckona ¢ Tem, yutobbl None pacceAHWA ero TpaHcchopmaropa He BiMANO Ha pabory
KnHeckona. B ntobom cnyyae MIP crnemyet TWatefbHO 3akpenuTb camope3amu, a He
MPOCTO NOMOXKMTL Ha JHO Tenesusopa.

4. Mopynb ynpaBneHwWA ycTaHaBnuBaeTcA Ha Mecto YCY-1-15 (YCY-650 wu
aHanornyHbie) unu CBI1-4-5 (MY-65, MY-650 u ananoruyHbie). MNpu yctaHoBKE mMopynA
ynpasnenua YCY-650 (n nomobHbix) cregyeT Npocnegutb, 4Tobbl KHOMKWM MOAynA
cBOOOAHO NepemMeLLanucb B OTBEPCTUAX B MEPeHEN NaHenn Tenesunsopa, T.K.- 3atmpaHve
KHOMKW MOXET CTaTb NPUUYNHON HepaboTocnocobHOCTM MOayNA.

Kak yxxe ykasblBanocb, Mogynb ynpasneHua MY-65 n aHanoruyHble emy UMELOT ABa
KOHCTPYKTUBHbIX WCMONHEHWA: C MIIOCKON 8-KHOMOYHON mnmn ¢ kopobyatoin 10-KHONOYUHOM
nepegHen naHenbto. BblboOp TOrO MAKM MHOTO KOHCTPYKTMBHOMO WCMOSMHEHUA MOZynA
ONPEeRenAeTCA KOHCTPYKLUMEA Bawlero Tenesusopa. [NA yCTAHOBKM B TENEBU3OPbI
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"lopn3oHT" 6onee ypobHa kopobuyaTas KOHCTPyKUMA. B ToxXe BpemA npu ee
ucrnonb3oBaHWM B Tenesmsopax "Cnasytuy", "®oton", "Pybur", "Papyra", "AnTapb"
CnpaBsa 1 CneBa OT Hee B NepefHel naHeny Tenesn3opa 0cTatoTcA BECbMa HEACTETUYHBIE
abipbl. Mostomy npu yctaHoske MY-65 B Takue Tenesu3opbl yoobHee ero UCMOSHEHME C
N0CKON nepepHen naHenbto. B atom cnyyae ¢ CBI1-4-5 CHUMaETCA ero gekoparvueHan
nepeaHAA naHenb. B Hel Bbipe3aeTcA nas, U NoBEpX KPENUTCA NII0CKaA NepeaHAA NaHenb
MY-65. A 3aTeM 3Ta KOHCTPYKLMA 3aKpensfAeTcA Ha nepegHen naHenu tenesmsopa. Takon
cnocob kpennenua 6onee TPyooOeMOK, HO BHELUHWI BUO, TenieBM3opa Mocie 3Toro
3HAUUTENbHO BLIUIPLIBAET.

5. Mopkntoyexune Moayna ynpaeneHua ocyLLecTBnAeTCA cornacHo
NPUHLMANMANbHLIM 3/IEKTPUYECKMM CXeMaM BaLlero TefieBM30opa 1 CXeMbl, Npunaraemon K
MOLYNt0 ynpasneHunA. BO3MOXHbI OTKMOHEHMA OT npepfiaraeMblX WHCTPYKUMEN CXem
nofKnoyeHuAa, ecnu Bbl Bbibpanu 6onee NOAXOOALLYHO NEPedHIO naHenb, a
KOHCTPYKTMBHO CMCTEMa npepHasHayeHa ana ppyroro tuna TB. Npu He3HauuTenbHbIX
3arparax “ceporo” BellectBa M HebBOMbLLOM OMbITeé PEMOHTA CBOErO TENeBu3opa MOXHO
yCMELHO pewmnTb npobnemy nepecoefMHeHnA B cxeMe nogknoyeHna 6e3 ocoboro epena
LA annaparypsl.

6. MopkntoueHue curdanos CUOX u KI'M npoussogutcA Ha nnare COeAMHEHWIA
Tenesn3opa. Mpu 3TOM NOYTW BCEraa NPUXOAMUTCA YANWHATL NPOBOAA, MAYLLME OT MOLYNA
ynpasnenua. Curdan KM nopgkntouaetcA yepe3 pasbem ML (tTam ecTb cBOGOAHbIN
KOHTaKT) f06aBNEHNEM B HEro NPOBOLA C MPY)XMHHbIM KOHTAkToM OT MY-65. CurHan
CMOX nyywe nogate npunaAs npoBog oT MY-65 K COOTBETCTBYHLLEMY KOHTaKTY Ha nnare
COefIMHEHNA.

7. Mpu yctaHoske B Tenesusop ¢ MLU-2 man MLU-3 crnepyet nogatb HanpaXeHwe
+12 B Ha KOHTaKT 6 pa3bemMa X5 MOLYNA LLBETHOCTU.

8. Ha nnate MPK cnepyet npoBepuTb Hanuume CBA3W: KOHTakT 16 pasbema X1 -
KoHTakT 10 pasbema X2.

9. MNpoBog perynuposku rpoMKOCTH T MY-65 NOACOEAMHUTL K KOHTAKTY 6 pasbema
X9 MPK. lMpu 3TOM MPEXHIOHO LLeMb PerysimpoBKY - OTCOEOUHUT.

10. Uenb "Bupeo" MY-65 (¢ ronybeim ¢hoHOM) 06A3aTefibHO MOAKIUUTL K
OfHOMMEHHOM uenu Ha MPK.

11. MOP cuctembl ynpaBneHWA BKKOYAETCA B pas3pblB NPOBOLAOB HanpAxxeHwA 220 B
50 Iy, noywimx oT CETeBOro BbIKIIKOYATENA TeNleBU3opa K nnare unsrpa.

Mogyns MCH-605 npegHa3HayeH A yCTaHOBKM B YHU(PULMPOBAHHbIE TENEBU30PbI
tmna YMNAMUT "Cnasytuy", "Pybunr" u gp. mopenen L-201, L1202, Li-208. Obecneunsaet
Te Xe yHKumn, yto n MY-65, MY-650 n gp. Ero pasbembl apantupoBaHbl AJiA
MOQKMIOYEHNA K LENAM YKa3aHHbIX Bbille MOLENen Tenesrn3opos.

Mopynu MY-653-268 (YCY-653-268), MY-653-468 (YCY-653-468) ynpaBnAaoTcA Yepes
pa3BeTBNEHHOE MEHI0, MO3TOMY Takue mogynu pabotatot Tonbko ¢ MAOY, umerowmumu
cneumanbHble KHOMKK BXxoaa B MeHHo, Hanpumep, RC-5-Bp2, RC-5-Bp6, RC-6-5 unu ap.

B Hux wucnonb3yercA npoueccop ynpasneHnA INA84C641NS-268 (468).
MpuHUMNManbHaA aneKTpuyeckan cxema Mopgyrnen coBnapgaer co cxemon mopyna YCY-

BnokHot “Pagioamartopa” Ne 5 ;I ;i



MopepHu3auma Tenesm3opoB 3-5 noKoneHnn

653-168. Kpome goyHKUMI, KOTOpbIE BbINOAHAKT Mogynu MY-65, MY-650 u T.1., OHW UMEIOT
TaMep BKOYEHUA W BbIKIOYEHNUA, 'ronlyboil hoH", BO3MOXHOCTb 3afaHWA
WHAMBUAYANbHBIX MApaMeTpoB U306paXKEHNA 1 FPOMKOCTW ANA KQXAOrO U3 HACTPOEHHbIX
KaHanos. Kpome Toro, MY-653-268 (YCY-653-258) umeet 3aLLuty OT OeTEN, HO B HEM HET
yacos, a B MY-653-468 (YCY-653-458) oTCcyTCTBYET 3aLinTa OT AETEN, HO €CTb Yachl.

Mopynbs MY-801 nmeeT TENETEKCT, B MOAYNE UCMONb3YETCA NPOLLECCOP YNpaBfieHUA
SAA5290PS/092, a Takxke MMC 1551119, K1561J1E5. CoBMeCTHO C Moaynem ynpaeneHunA
pa6otaet NAy tvna RC6-3 wnu gpyrow MAY, MMerOWUn KHONKW yNpaBieHnA TENETEKCTOM.

MNopknroUeHne cuctem ynpaeneHua ¢ "rpacpukoii” K Tenesmsopy nogpobHO onmcaHo
B WHCTPYKLMKM, KOTOPaA NpunaraeTcA K CUCTEME YnpaBfieHNA.

OCHOBHbIE XapakTepuCTUKN CUCTEM YNpaBfieHnA NPUBEAEHb! B Tabn. 1.

Tabnuua 1

OcHosHble xapaktepuctuku [MY-56 [MY-65  [MY-650 [YCY-650 | MY-653-268; |MY-653-468; |MCH-605 |MY-801

YCY-653-268 | YCY-653-468
Yueno kananos 55 90 90 90 90 90 90 60
Mponyck HeHacTpoeHHbIX |- Onuma |OnumA |Onuma  |Onuna Onuma Onuna |+
kaHanoB
lony6bon choH - +- +- +- + + + +
MeHio - - - - + + - +
Yace! - - - - - + - +
Taitmep OTKMtOUEHNA - + + + + + + +
TaiiMep BKNIOUYEHMA - - - - + + +
Yacsl - - - N . T "
Tenetekct - - - - - - - +
3awwmTa ot peteit - - - - + +
LleHa, pon. CLLA 14 13 14 13,5 17 18 21 28

MopepHU3MpoBaHHble MOAYN LLBETHOCTM

Mogynam usetHoct MU-2, MU-3, MU-31, MLL-41, MLI-46, paspaboraHHbim 14...18
NleT TOMy Hasap, NpucyLl, pAAR CyLLeCTBEeHHbIX HeL0CTaTKOB:

- mogynu MLU-2, MU-3 He umetoT gekogepa CMrHanos cUCTeMbI LBETHOCTM PAL, 13-
3a YEro He TOMbKO BMAEOMUNbMbI, HO U PAR, 3OMPHbIX TeNekaHanos (B r. Knese ato: M1,
"ToHuc", "Ipasuc", TB Tabauyk, 7 KaHan) BOCMNPOU3BOAAT B YEPHO-BENOM M306paXkeHUu;

- mogynu MU-2, MU-3, MU-31, MLI-33 He MMeHT CUCTEMbl aBTOMAaTUYECKOro
6anaHca 6enoro unu yepHoro (ABB unu ABY). BenepcTeue 3Toro, Nno Mepe CTapeHuA
KnHeckona, YepHo-6enoe nsobpaxenne npmobpeTtaer LBETOBON OTTEHOK - KaK Mpasuno,
CUHE-3eMeHbIA UK NYPrypHbIA, YTO NPUBOAUT K 3aMETHOMY UCKAXXEHUIO LiBETONEPEaAYuN
n306paXKEHNA B TAKOM Tenesm3ope. AT TpebyeT nepmopmnyeckoi perynmposku 6anaHca
6enoro Takux Mogynen B NpoLEecce 3Kcnyatauum Tenesmsopa.

- mogynn MU-41 n MU-46 vmetor asTomarnueckun 6ananc 6enoro. OgHako OHW
BbINOSIHEHbI TaKUM 06pa30M, YTO BCAEACTBMNE 3TOr0 CBOEro CBONCTBA ObICTPO BbIBOAAT U3
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A

CTPOA faxke crerka "MmopceBLwmnin” KMHeCkon. A NOCKOMbKY O0MbLUMHCTBO TeNIEBU30POB 3...5
NOKOSIEHUI HAXO[ATCA B 3KCNAyaTaLum y>xke okosno 10 neT, TO UX KMHECKONbI NOYTW BCeraa
"nopcesLimne”. MNo3ToMy 3aMeHa B HEHOBOM COBETCKOM TENEBU30pe (OaXke C UMMOPTHLIM
KuHeckonom 10 neTHeid paBHOCTM) mMopynA uBeTHOCTM mopynem MU-41 wnn MLU-46
NPUBOAUT K 0YEHb ObICTPOMY BbIXOAY KMHECKOMA U3 CTPOA.

3ameHa cTapbiX Mogyned LBETHOCTM MPOM3BOAMTCA MPOCTON YCTAHOBKOW HOBbIX
Mogynen Ha MecTo cTapbix. LLneidbl MOBEPHU3NPOBAHHLIX MOAYNEN WOEHTUYHbI
wendam crtapbix MOgyNen n NOAKNHYAKOTCA HAa UX MECTO.

OCHOBHbIMW 3NEMEHTAMM KaXKO0ro U3 HOBbIX MOZYNER LBETHOCTU ABNAETCA:

- pexkopep usetHoct PAL/SECAM (pAp, mopynen copepxut Takxke aekopep NTSC);

- aHanoro-LUudposan AByXKaHanbHaA IMHWUA 3a0ePXKK (3T0 UCKNOYAET HEOBX0AMMOCTb
B €€ KOMMYyTaLum);

- KOPPEKTOP (PPOHTOB LLBETOBbLIX NMEPEXOAOB (OH 3HAYNTENBHO YNy4LLAET Ka4eCTBO
LiBETHOrO N306paXxeHnA B TeNeBn3opax ¢ KuHeckonamm 54, 61 n 63 cMm no guaroHanu);

- BULEOMNPOLLECCOP HOBOMO NMOKOJSIEHNA;

- YCOBEPLUEHCTBOBAaHHbIE OKOHEYHble Bugeoycunutenu RGB.

Mopynb MLL-5.06 - nctopuyecku nepsbii MOLEPHU3NPOBAHHLIA MOAYIb LBETHOCTH,
paspabotaHHbii B cepegmHe 90-x rogos. MMeeT KOppeKTop LBETOBbLIX MEepexofos,
aBTobanaHc 6enoro 1 3afepXkKy Nogaym CUrHanoB Ha Katofbl KUHECKONa npu BKNOUYEHWUN
Tenesm3opa. VMIMeeT aHanoroByto NMUHWIO 3afePXKK (XOTA Ha pbiHKE €CTb U MOAYNM Tuna
MLL-5.06-02 ¢ undpoBOA NMHWEN 3a0epXKKK) U CTaHAAPTHLIE "3NEeKTPOHOBCKME" pasMepsbl
nevatHon nnatel 150x180 mm. MMpepycmMoTpeHa perynvpoBka pasmaxa curHanos RGB.
Bupeoycunutenn MopynA BbINOMHEHbI HA AMCKPETHBIX TPAH3UCTOPaxX C U3MepPUTESbHBIMU
TpaHauctopamu cuctemol ABB. MpuHumMnuansbHana anekTpuyeckan cxema mogyna MU-5.06
npueBegeHa Ha puc.3.

Mopynb obecneunBaer:

- aBTOMATUYECKOE ONpeaeneHmne cuctemMol koguposanua Leta PAL/SECAM,;

- aBTOMATUYECKYIO KOPPEKLMIO LLBETOBbIX MEPEXOAO0B, UTO YyULIAET YETKOCTb LIBETHOMO
n306paxkeHns;

- onepaTtuBHyto ycTaHoBKY 6anaHca 6enoro, NOCPEACTBOM PErYNNPOBKYU pa3mMaxa
curHanos RGB;

- 3aAePXKKY BKIIOYEHNA BbIXOAHBLIX curHanos RGB ¢ Bupeonpoueccopa Ha
BMAE0YCUIMTENN HA BPEMA Pa3orpeBa KatofoB KMHECKONA;

- BO3MOXXHOCTb MOAKMOYEHNA ABYX BHewwHuX RGB curianos, Hanpumep, ot Y u ot
MN3BM.

Mopynb ueetHocTM ML-5.06-02, KpOME MCMOMb30BaHUA aHanoro-LM{POBON IMHUM
3a0EePXKKN, UMEET elLle W yryyLlleHHyo cuctemy otpabotku curdana OTJ1. 310 3ameTHO
yNy4LLaeT KayecTBO M306paXkeHnA, 0OCOBEHHO Ha APKUX CHOXETaX.

[nA TOYHOW yCTAHOBKM pexmma paboTbl KOPPEKTOpa LBETOBbIX NEPEXOQOB B
MOAyNnAx npoussopgctsa mpMbl LEC npepycMOTpeHbl ABa perynMpoBOYHbIX pe3ncTopa:
"ueTkocTb" M "koppekumA SECAM". 3T0 M03BONAET 3aMETHO YNyylWWUTb KavyecTBO
n3obpaxeHnA, 0cobeHHO B TeNEBM30pax C anaroHanoto 6onee 54 cwm.

BnokHot “Pagioamartopa” Ne 5 ;I_','
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MopepHun3auma TeneBusopoB 3-5 NoKkoneHumn

B mogyne MU-555 ucnonb3yetcA aHanoro-umdpoBaA NMHWA 3a0epXXKu u cxema
KOMMYyTaLumn oustpa CUrHanoB LLBETHOCTM, NPaKTUYECKKU aHANOrMyHaA NPUMEHEHHON B
MLI-5.06. Bupeoycunutenu BbINOSHEHbI MO KACKOAHOW CXeMe C WCMOSb30BaHuem 3-x
YCUANTESbHBIX TPAH3UCTOPOB W OQHOr0 M3MepUTENbHOro Tuna KT3157A.

Mogyne ML-556M - 9T0 MOAepHM3UpoBaHHbIA BapuaHT mopynAa ML-5.06.
OtnuuaetcA ot MU-5.06 ucnonb3oBaHMeM aHanoro-uMpoBOA NUHWM 3adepXKu
CUrHanoB LBETHOCTM W MOCTPOEHWEM BWOAEOYCUNMUTENER MO KACKOLHOW CXeme, 4To
MOBbILLAET MOMOCY WX NPOMYCKaHWA W, KaK CNeacTBne, YeTKOCTb U300paXeHnA Ha aKpaHe
Tenesnsopa.

Mogyne ML-655 Takxke npepctasnAeT coboit ganbHenwyo mogepHusaumio ML-
5.06. B HemM NpUMEHEH WHTEerpanbHbIA YCUNUTENb W U3MEHEHA CXemMa KOMMyTaLuu
Qunetpa curHanos uUBeTHOCTM. Bupeoycunutenu, kpome WMC, copepxar Takxe
U3MepUTESbHbIE TPAH3UCTOPbI.

Mopyne ML-97 6bin paspaboran B 1997 r. [pn €ro w3rotoBieHWUM
ucnonb3oBanucb SMD-KOMNOHEHThI. TpuHLMNWanbHaA 3neKTpuYeckaa cxema MopgynA
MLL-97 npuBeneHa Ha puc.4.

B mogyrne vucnonb3yetcA:

- KayeCcTBEHHaA PEeXeKLMA APKOCTHOrO curHana u ero a3oBaf KOppekuuA ¢
ucnonb3oBaHneM cunstpa OM1P6-023. 3T0T unbTp cneumnanbHo CrpoeKTUpPoBaH AnA
pexekuun curHanos usetHoctu B cucteme SECAM, noatomy ¢ curHanamu PAL n NTSC
Mopynb paboTaeT HECKOMBKO XyXKe;

- COBOEHHaA aHanoro-LudpoBan NMHWA 3afepxkn Ha 64 Mkc (TDA4665, TDA4661),
YTO NO3BONAET NOIHOCTLI YCTPAHUTL YEPE3CTPOUHOCTb LBETA M 3HAUYUTENBHO YMEHbLUNUTD
NepeKpecTHble CKaXXEHWA LIBETOPA3HOCTHbLIX CUrHASOB;

- KoppekTop uBeToBbiXx nepexogoB TDA4565 cospaer addekT 06bemMHOCTU
n3obpaxkeHus;

- Bugeonpoueccop TDA4580 ¢ nonocoi nponyckaHua 8 ML (BMBeonpoLeccopbl
mopynen usetHocty ML-46 n ML-41 - TDA3505 1 TDA3562 nMeroT nonocy NponyckaHwaA
He 6onee 6 MIL);

- Bugeoycunutens TDA6103Q ¢ nonocon nponyckanua 8 MIw,;

- TPexcTaHaapTHbIA aekonep useta Ha TDA4657, obecneumsarowuin 6onee xecTkoe
ono3HaeaHue LBeTa, Yem B MmopynAx ¢ apyroin MMC gekopgepa uBeTa.

MpumeneHne TDA4657 no3sonuio Takxe obecneuntb OEKOAMPOBAHWE CUrHamoB
NTSC 4,43, uto obecneunBaeT pabory MOAynA LBETHOCTM CO MHOMMMMW MIPOBbLIMM
npucTaBkamMu 1 BupeomarHutooHamu 6e3 cneuuanbHblX COrnacytoLwmx YCTPOWCTB.
OcobeHHOCTbIO 3TOr0 Aekodepa LBeta ABNAETCA TakKe OTCYTCTBUE WHOYKTUBHOCTENR B
pekopepe SECAM 1 perynmpoBOYHbIX 3NIEMEHTOB LLBETOPA3HOCTHbIX CUrHAOB.

OCHOBHbIM JOCTOMHCTBOM MORYNA ABNAETCA NPUMEHEHWE B HEM BugeonpoLeccopa
TDA4580. OH obecneunBaeT ABYXCTYNEHYaTyo 3aAepXKKy BKIHOUYEHNA n3obpaxerua. Mpu
3TOM, B MepBoW hase pasorpesa, BUOEOCUTHANbI HA KaToAbl He MOAATCA, W Katofbl
KWHECKONa HarpeeatoTcA He B TeYeHne OUKCMPOBAHHOMO MHTEPBana BPEMEHM, a CTOMNLKO
BPEMEHW, CKOSbKO HEOOXOOMMO AfA MOMyYeHUA OT HWUX [AOCTATOMHOrO TOKa 3MUCCUW.

BnokHot “Pagioamartopa” Ne 5 ]l;
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MopepHun3auma TeneBusopoB 3-5 NoKkoneHumn

OKpaH Tenesmsopa npu 3TOM OCTAEeTCA YepHbIM. Bo BTOpOiA (hbase BknrovaeTcA B paboty
perynupoBoYHanA Lenb TEMHOBOr0 TOKa KMHECKONna M MOCTENEeHHO MNOABAAETCA
HacbILLEHHOe u306paxkeHue. OTO MO3BONMAET 3HAYNTENIBHO YBENWYUTbL CPOK CNyXObl
KnHeckona Teneeunsopa. Bupgeonpoueccop umeet cuctembl ABb u ABY, yto no3sonAer
coxpaHATb 6anaHc 6enoro Ha 9KpaHe Tenesn3opa B TeYeHUe OAUTENIbHOrO0 BPEMEHMW €ro
akcnayarawuu.

OnA ynyywenua aumHamukn oTpaboTku Toka nyya otpabotka OTJT BepetcA
HEenocpeaCTBEHHO C KaToA0B KMHECKONa, a He Yepe3 YMHOXUTENb CTPOYHON pasBepTky.
OT0 pesko yMeHbLIaeT MHEPLMOHHOCTL cucTemsl OTJT, uto ynyywaeT paboty Moayna npu
PE3KON CMEHe APKUX CHOKETOB TEMHbIMU, YCTPaHAA pacniblBaHne pa3MepoB U NOTEPHD
PE3KOCTM NPY OYEHb APKUX CHOXKETAX.

MU-755/755SV - eAMHCTBEHHBIN HA PbIHKE YETbIPEXCTAHAAPTHbIA MOAYITb LLBETHOCTH,
KoTopblii paboTaet ¢ curHanamu usetHoctn PAL, SECAM , NTSC 4,43 n NTSC 3,58. 310
obecneumBaer paboTy, KpOMe BCEro Mpoyero, C AMOHCKOA W aMepUKaHCKOWH
BUpeoannaparypoii u ¢ Urposomn npuctaskon Play Station.

Couetanue pekogepa NTSC 3,58 1 Bxoga S-BUAEO UMEETCA TOSbKO B 3TOM Mogyne
uBetHocTU. lNopkoYeHne BUOEOUCTOUYHNKOB (BUOEOMAarHUTOOH, BUAeoKamepa 1 T.4.)
yepes BXoL S-BUAEO0 3HAUMTENBHO YNYYLLAET KAYECTBO M306paXKeHUA, MOCKONbKY NPy 3TOM
CUIbHO YMEHbLUAKOTCA MEPEKPECTHbIE UCKAKEHWA CUrHafNoB APKOCTM UM LBETHOCTW, a
Takxe otnapaer HeobxoaMMOCTb B PEXXEKTOPHOM (PUILTPE B KaHane ApPKOCTU, KOTOPLIA
YXyALaeT ero noaocy NpornyckaHwA.

MNpumeHeHue pekopepa curHanos LeeTHocT TDA4650, no cpasHenuto ¢ TDA4657,
KoTopbI NpumeHaetcA B MU-97 u gpyrux mMopynAx, 3HauuTeNbHO yny4llaeT KauecTBo
pabotbl B cucteme SECAM 3a cuerT 6oree BbICOKOM MOMAOCHI MNPOMYCKaHWA 4acToT
LBETOPasHOCTHbIX curHanos (MMC TDA4657 copepxwT, nO CyTW, OEKOQEP CUrHanos
MESECAM).

B mogyne ucnonb3yetcA nokanobHaA cuctema OTJ1 no curHanam C Katopos
KnHeckona, Ho He ctatuueckan, kak B ML-97, a amHamuyeckoro Tuna. 310 NO3BONAET B
6onbluen crtenenn, yem B MU-97, yctpaHnTb pacdoKycnpoBky M306parkeHnA Ha ApPKMX
yyacTKax, 4To NOBbILLAET YETKOCTb N306pakeHnA n obecneunsaeT 60nbLUIYIO CTAOUIBHOCTbL
pasmepoB Kappa.

Wcnonb3osanue B Mogyne MMC BcTpoeHHbIx Bugeoycunutenen TEA5101 nossonaer
3HAUUTENLHO YNYYLIUTL YEeTKOCTb u3obpaxeHna. 3ta MMC umeeT nonocy nponyckaHua
11 M. UMC copepxuT B cebe nameputenbHble Lenu no ABY n onopHble UCTOYHUKM ANA
KaXXQoro M3 Tpex Bupeoycunutenen orgenbHo, yuto obecneumsaer banaHc 6enoro u
YEPHOro NpakTUYecku AnA Nobbix, faxe cunbHO pasbanaHcMpoBaHHbIX KuHeckonos. OHa
Takxe No3eonAeT paboTarb MOQYMHO B LUMPOKOM [Auana3oHe YCKOPALMX HanprXeHW
KnHeckona.

MpuHuMnuMansbHaA anekTpuyeckana cxema mogyna MU-755 npusepena Ha puc.5.

Mopynb MU-7.99 pabotaet ¢ curHanamu SECAM, PAL n NTSC 4,43. B mopyne
ucrionbayetcA sugeonpoueccop TDA4580, umetrowmin nonocy nponyckadna 8 Mri, yto
3aMETHO YNy4LLaeT YETKOCTb U306paxEHNA Ha SKpaHe Tenesn3opa. ATOT BUOEONPOLLECCOP

BnokHot “Pagioamartopa” Ne 5 ] ',I
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MopepHun3auma TeneBusopoB 3-5 NoKkoneHumn

umeet cuctemy Abb n ABY. BmecTe C npuMeHeHMEeM KacKOOHOW CXeMbl BKIHOYEHUA
BUOEOyCUNMTENEi C BbIXOAHBIM Kackafom knacca "B" 310 noseonAet momynto paboratb
KaKk C HOBbIMW, TaK M C "MOACEBLUMMMW" KMHECKOMamu, C KOTOPbIMM OTKa3blBaKOTCA
HopmanbHo pabotatb Mopynb MLU-97 u  gpyrve, uMelowuMe UHTErpanbHbIv
BUO,EOYCUNUTEND.

Mogynb Npou3BOAMUT TECT TOKOB KaTOLOB KMHECKONA MPU BKITHOYEHUM TeNeBnU3opa.

MpeoycmoTpeHa nnaBHAA  PeryiMpoBka  COBMELLEHMA  APKOCTHOMO U
LiBETOPA3HOCTHOMO CUrHana, 4to Ba)KHO MNpW YCTaHOBKE MOOYNA B TENeBU3Opbl C
pa3mepoM 3KpaHa 63 n 72 CMm.

B mopyne umeetcA ynoOHbI [OMONHWUTENbHLIA pa3beM X9, MO3BONALLUNA
nogknoyare Momynb ynpaeneHuAa Ha 90 kaHanos (Tuna MY-65, YCY-650 u gop.)
HenocpeacTBEHHO K nanate MOAYNA LIBETHOCTW. B 3ToM crnyyae otnagaer HeobxoaMMOoCTb
B 3ameHe nnarbl coeaunHeHnun tenesmsopa tuna MNC-1 nnaron MC-50 wnu MNC-51. Kpome
BCEro npoyero, otnapaet npobnema, cBA3aHHAA C HEQOCTAaTOMHOW AIMHOM Kabena MogynA
ynpaeneHuA (a oHa pepko bbiBaeT 4OCTaTOUHOM), N0 KOTOPOMY HanpAXeHuA +12 B, +130 B
n umnynbebl KM'W n CUOX nogarotca Ha Mogynb ynpassieHus.

MpuHuMnnanbHaA anekTpuyeckaa cxema mopyna MLU-7.99 npusepeHa Ha puc.6.

OCHOBHbIe XapakTepuCTUK Mogyneii LLBETHOCTU NpuBeLeHbl B Tabn.2.

Tabnuua 2
Monynb MU-480  [MU-310-3 [MU-3tM  [MU-5.06 [MU-555 [ML-556m [MLI-600  [MLI-655M
fekomep ueta  |A4555 A4555 TDA4555 |TDA4555 [TDA4555 [TDA4555 [TDA4555 |[TDA4555
INMurna sapepxkn  [ILA4661  [ILA4661  [TDA4661 [YN3 TDA4661 [YN3 TDA4661 [TDA4661
KoppexTop A4565 - - TDA4565 |[TDA4565 [A4565D  |TDA4565 |[TDA4565
LIBETOBbIX
nepexoaos

Bupeonpoueccop  |A3505 A3501 A3501 TDA3505 [TDA3505 |A3505 TDA3505 |TDA3505

Bupeoycunutenn | Tpana. Tpans. TpaHs. TpaHs. TpaHs. TpaHs. TpaHs. TDA6108

Perynuposka - + + - - - +

YPOBHEN YEPHOr0

Perynuposka + + - + + + + +
pa3maxos

curnanos RGB

Cuctembl PAL- PAL- PAL- PAL- PAL- PAL- PAL- PAL-
LLBETHOCTU SECAM  |SECAM  |SECAM  |SECAM SECAM  |SECAM SECAM  |SECAM
Bxon, S-video

2-1 RGB Bxog, - - - + + + + +
Cucrema ABB/ABM |+ - - + + + - +
labapuTbl, MM 150x160x25 | 150x160x25 | 110x150x25 | 150x180x32 |85x150x25 | 150x180x32 |85x150x25 |85x150x25
Llena, USD 9,5 10,5 10,5 1,5..14 1,5..12,5 |13,5 12,5 12,5

Kakoi mopynb LBeTHOCTU Bbl6paTb?
Kak y)xxe oTMeyanoch, HoBble MOLYNM LIBETHOCTU MpefHasHaveHbl Ana ynyyeHma

BnokHot “Pagioamartopa” Ne 5 ]q
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MopepHun3auma TeneBusopoB 3-5 NoKkoneHumn

noTpebuTeNbCKMX napameTpoB Tenesu3opa, noatomy Baw Beibop npexpe 6yoert
ONpPemenATbCA TeM, YTO Bbl XOTUTE yAYYWNTbL M HA KaKyld CyMMY pacxofoB Bbl
OpWEHTUPYETECH.

[nA TenesM3opoB C MOACEBLUNMU KMHECKOMAaMU MOXHO PEKOMeHAO0BaTb, Npexae
Bcero, mopynu 6e3 Abb unn ABY; ¢ paspenbHOii perynnpoBKON Kak YPOBHA YEPHOro, Tak
u pa3maxa RGB-curHanos; ¢ BUOEOYCUAUTENAMM, BbINOAHEHHBIMU Ha TPaH3MCTOpax, T.e.
B nepsyto o4vepenb MLI-31M-2000-02, MLI-310-3, MU-600, a Takxe ML-655H n MLI-7.99.
XoTA ABa NocnegHUx MopynA u NMELOT cuctemy ABY.

C HOBbIMKM KMHECKOMaMu OuYeHb Xopowo pabotator MU-97, MU-7.99, MU-755.
Mogynu, ocHalleHHble gekogepom NTSC, npuropgatcA Bnapenbliam amepukaHCKon unu
AMNOHCKOW BMAEgoannapatypbl WAM UrpoBbiX MPUCTaBOK. Hawnyuwee KkavyecTso
n3obpaxeHuna obecneumBaloT Mopynu, UMerOWMe BxoL S-video, OfHako 91O
NpevMyLLECTBO MOXHO peanu3oBartb npu pabote OT crneunanbHOro UCTOYHKMKA curHana
(Hanpumep, BupeoMardHutooHa S-VHS).

[nA MopepHM3aLmMmn NEPEHOCHbIX TEIEBUM30POB AW TENEBU3OPOB, NPUBE3EHHbIX U3
lepmaHumn, BaXKHOE 3HaYeHne MMetoT rabapuTbl ycTaHaBNMBAEMOro MOLYNA LBETHOCTW. B
3TOM Cfyyae cnegyert Bblbupatb MOAYM ¢ MEHbLIMMUW rabapuTHLIMU pa3Mepami, B TOM
yucne no BbICOTE.

Tabnauua 2 (npoponxenne)

Mogynb MLU-655S |MU-655H |MU-755 |ML-97 ML-7558V MU-777M |MLL-7.99
Dexopep ueta  |TDA4555 |TDA4650 |TDA4650 [TDA4657 TDA4650 TDA4555 |TDA4657
Nunva 3apepxkn  |ILA4661  [TDA4661 |TDA4661 |TDA4661 TDA4661 ILA4661 |TDA4661
KoppekTop A4565DC |TDA4565 |TDA4565 [TDA4565 TDA4565 TDA4565 |TDA4565
LLBETOBbIX

nepexonos

Bupeonpoueccop |A3505DC |TDA3505 |TDA4580 |TDA4580 TDA4580 TDA3505 |TDA4580
Bupeoycunutenn  |TDAB108IF | TDAG103Q |TEA5101  [TDA6103Q  |TEA5101 TpaHs. TpaHs.
Perynuposka - - - - - - -

YPOBHEN YEPHOr0

Perynuposka + + + + + + +
pa3maxoB

curHanos RGB

Cuctembl PAL PAL PAL PAL SECAM- [PAL SECAM PAL PAL SECAM-
LLBETHOCTU SECAM  |SECAM  |SECAM |NTSC 4,43 |NTSC 3,58 NTSC 4,43 |SECAM  [NTSC 4,43
Bxon, S-video - - - - +

2-1 RGB Bxop, + + + + + + +

Cuctema ABB/AEM |+ + + + + + +
[abapuTbl, MM 85x150x25 |85x150x25 |85x150x32|85x150x32  |85x150x32 85x150x25 [150x180x32
Llexa, USD 125..15 |13,5 19 19 19 16 22

Mpu "apanTaunn' TeneBn3opoB, NPUBE3EHHbIX M3 TepMaHui, 3a4acTylo NpoLle He
yCTaHaBnMBaTb B TENEBU30P TPAHCKOAEP, a 3aMEHUTb MOAYNb LLBETHOCTU. [1eN0 B TOM, YTO
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MopepHu3auma Tenesm3opoB 3-5 noKoneHnn

LleHa TpaHckogepa couM3Mepnma C LleHOW HOBOro MogynA LBETHOCTU. Ho, BO-NepBbIX, C
TpaHckogepoM TeneBusop 6ymer obecneumBaTb XyAllee KayecTBo M306pakeHuA B
pexume SECAM. Bo-BTOpblX, 3aMeHa ycCTapeBLUero W "pacCTpOeHHOro" OT BpeMeHM
opHocTaHaapTHOro 6noka LiBETHOCTU repMaHCKoro Tenesnaopa HoBbIM MYNETUCUCTEMHBIM
MO3BOMIAET 3HAYUTENBHO YAYYLIWTL KayeCcTBO WM306paxkeHWA Ha SKpaHe Tenesu3opa. B
OYEHb MHOIMX ClyvanAx B TeNesu3ope, NPUBE3EHHOM U3 [epmMaHumM, UMEET CMbICH cpasy
YCTaHOBUTb HOBYHD CMCTEMY YMPAaBAEHUA M HOBLIA MOZYSb LLBETHOCTW, & He BO3UTLCA C
TeMm, 4T0 ecTb B Tenesusope. B wutore, nocne atoro, Bbl 6bicTpo u ¢ HebonbLnMu
3arpatamu nosy4ynTe oYeHb HeNNoxo paboTaroLwuii annapar.

MopepHU3MpoBaHHble MOAYNU paauoKaHana

Hopaborka CKM-24-2 ana npunema kabesbHbIX KaHa0B.

Mo ctaHpapTy TenesewaHwA, npuHAToMy B CCCP, mexpgy 5 w© 6 3¢upHbIMM
KaHanamu (T.e. Mexpgy nocnegHum kaHanom |l gnanasoHa w nepebiM kaHanom |l
gmanasoHa) 6bina octaeneHa nosoca 75 ML, B KOTOpPOW TENEBELLAHWE HE BENOCh.
LLnpnHa 3TOM Monockl MO3BOAET pPa3MecTUTb B HeW 9 TenekaHanos, YTO W cpefiaHo
ceityac B kabenbHbIX TenecetAx. OOHaKO CTaHAAPTHbIE CENEKTOPbl KaHanoB COBETCKMX
TENEeBW30POB HE NPUHUMAIOT KaHasbl, paboTatoLime B 3TOM YacTOTHOM AuanasoHe. OnA
YCTPaHEHWA 3TOr0 HegoCTaTka NpeanaraeTcA paclumpnTb paboumnin pranasoH vyactor CKM-
24-2 npu pabote Ha lll gnanasoHe. [1nA 3toro cnepyeT 3ameHuTb 4 Bapukana (VD2, VDS,
VD8, VD12) tuna KB109I' nmnopTtHbiMK Bapukanamu Tuna BB133. Bapukansl BB133, no
cpasHeHuto ¢ KB109IN, otnnyarotca 60nblwInM KOIMOULMEHTOM NEPEKPBITUA MO EMKOCTH
1 6OMbLIMM 3HAYEHUEM MaKCUMasbHOW eMKoCcTW. JTO MO3BONAET JOOWTbCA npuema
kabenbHbIX TenekaHanoe 6e3 MepeHacTPOWKuM KaTywek WHAYKTMBHOCTUM CKM-24-2.
Bapukansl BB133 (oHu mapkupytotca kopom "P3" Ha kopnyce) npowssopATcA B SMD-
WCMOSHEHUM, MO3TOMY MX ChefyeT npunaumsatb CO CTOPOHbI NeyartHbix popoxek CKM.
MOoXHO Takxxe Mcnonb3oBatb Bapukansl Tuna BB910, KoTopble BbiNyCKAKTCA B UCMOSIHEHUM
C MPOBOMOYHLIMY BbIBOLAMM.

Knesckon cupmonn EL.EN pnAa mopepHmsaumm TtenesmsopoB 3.5 YCUT
NMPOM3BOOATCA MOAyNb papuokaHana |F-655 u cybmopynb paguokanana IF-600 c
6ecLUyMHO HACTPONKON Ha CTaHLLMI.

3ameHa cTapbix Mogynei pagnokaHana npou3BOAUTCA NPOCTOW YCTAHOBKOW HOBbIX
MOAynen Ha MecTo cTapbix. LUneidbl MOOEpPHUM3MPOBAHHbLIX MOAYNENA WOEHTUYHbI
Linedam ctapbix MOZynen 1 NOOKIIYaKTCA Ha UX MECTO.

Cybmopynb pagumokaHana IF-600 npegHasHayeH ana 3ameHbl cybmopyna CMPK-2-5
unn CMPK-21. BbinosiHeH B Takux e rabapuTHbIX pasmepax AnA ynpoLLeHMA 3aMeHbl
CMPK Ha mopynu MPK B Tenesumaopax "OnektpoH", "Cnasytuy", "®otor", "bepeska” n 1.n.
MmeeT 6onee BbICOKME TEXHUYECKME XapakKTepUCTUKK, YeM CTaHAApTHbIe cybmopynu.

B cybmopyne npumeHensl MMC tuna TDA9800 doupmel Philips n TDA8196 compMbl
Thomson. [OnAa obecneyenna MMC nutarowum Hanpaxenuwem +8 B ucnonb3yetca
ctabunusarop Tuna 78L08.

brnarogapa Hanuuuto yeunutena MY cybmogyne IF-600 coBMecTM € cenektopamm
kaHanos ntoboro tina. OcobeHHOCTbIO CyOMOAynA ABAAETCA MOAKIOYEHME K HEMY
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MopepHun3auma TeneBusopoB 3-5 NoKkoneHumn

curHana perynvpoBKM FPOMKOCTM OT CUCTEMbI AMCTAHUMOHHOrO ynpasneHudA. CurHan
PErynupoBKN rPOMKOCTU CRegyeT B3ATb HENOCPELCTBEHHO C COOTBETCTBYHOLLEN HOXKM
npoLeccopa cucTeMbl ynpasneHuA. Mpu 3TOM pe3ncTop U KOHOEHCATop, BKKYEHHbIE NO
3TOW PErynupoBKe Ha Maccy, yaanawtca.

Papmokanan IF-655 KOHCTPYKTUBHO ¥ MO 3NEKTPUYECKUM NapameTpaM BbIXOLHbIX 1
MUTAIOLLUX HanPAXEHWI MakCUManbHO afanTupoBaH AJf1A YCTAHOBKW B Tenesusopsl 3...5
YCUT. Mogynb npegHasHaveH onAa npuema u AeMOopynAuum TeNeBusnOHHbIX CUrHanoBs B
pamanasoHe 48,5...790 (862) MI'l, B 3aBUCMMOCTM OT YCTAHOBJIEHHOIO CENEKTOPa KaHasoB.
Mopynb MpousBOAMTCA C cenektopamu kaHanoB nAtu Tunos: UV-915, UV-917, UV-1315
dupmMbl Philips; KS-H-93 conpmbl Banga; TDQ-38 dompmel Mitsumi. LieHa mogyna 3aBucut
OT TMNa NPUMEHEHHOrO CeflekTopa.

B mogyne ucnonbaytotca MMC STV8224A1(B) coupmbl Thomson B kavecTse YIMT4U,
YMNY3 n kommyTtatopa ayamo u BupgeocurHanos u MUMC TDA2595 cpupmbl Philips B
Ka4yecTBe YCTPOWCTBA CUHXPOHM3aLMW pas3BepTku Tenesmsopa. AnA nutaHnAa UMC
STV8224A1(B) npumeHeH ctabunusatop HanpAxeHua +9 B Tuna 7809.

bnarogapA BbICOKOW 4yBCTBUTENbHOCTU U LUMPOKOMY pguanasoHy APY YMUW,
cocTaenAowemy 60 ob, moaynb xopowo paboTaeT Kak ¢ 3UPHbIM, Tak 1 C KabenbHbIM
TenecurHanom. [laxe npu HanmMumm BoICOKOrO YPOBHA cUrHana B kabene ato He NPUBOAUT
K neperpyske MopgynAa M nomexam Ha usobpakeHun. Mopynb HE TONbKO OTNMYAETCA
BbICOKUM COOTHOLLEHMEM C/I, B HEM TaKXe MpUMeHeHa CXema WHBepCWUW LUYMOB.
Bnaropapa sToMy, NOBLILLAETCA YETKOCTb M306paXKeHUA U YMEHbLUAETCA YPOBEHb LLYMOB
Ha HeMm, aaxke npu npueme cnabbix CUrHanoB.

Mogyne MOS-701 npegHasHavyeH AfA pemMoHTa M aganTauuy K HalMM YCAOBUAM
MMMNOPTHbIX Tenesn3opos. OH ugeansHO NOAXoaWT ANA O6bICTPOW M HEQOPOron aganTauum
TENEeBM30POB, NPUBE3EHHbIX U3 fepmanum (LeHa mogyna B r. Kueee coctaBnaet okono 30
pon. CLUA). OueHb ynobeH OH Takxe AfIA pEMOHTa UMMOPTHLIX TENIEBM30POB, B KOTOPbIX
oTKasana kakaA-To pepkaA wnu pecuumtHaa MMC 6noka ynpaeneHuA unn KaHana
obpabotkn BupeocurHana. OyeHb 4acTo MOMAQAOTCA Pedkne MOJenu TeneBu30pOB,
BbINOMHEHHbIE HA 3K30TUYECKOA 3MeMEHTHON 6a3e. Ha HMX 4acTo HEBO3MOXHO HalTu
MPUHLMANMANbLHYIO 3NEKTPUYECKYIO CXeMy. Mnu Tenesusopbl, B KOTOPLIX BbILLIEN U3 CTPOA
NpoLEeccop ynpaeneHua Co Cneumguyeckorn NPOLIMBKOW, KOTOPbIA Bbl BbiNyLLeH Manon
cepuen 5..8 net ToMy Hasap ¥ ceilyac HawWTu ero nMpocto Herge. OnA pemMoHTa Takux
annapatoB u 6bi1 paspaboraH mopynb MOS-701, KOTOPbIA KOMMAEKTYETCA MYyNETOM
ynpaenexua (MAY).

YnpasneHvwe paboTon Tenesm3opa MPOM3BOAMTCA Yepe3 Pa3BETBIEHHOE MEHHO.
Kpome 0OblYHbIX PErynMpoBOK Tenen3obpakeHnA B Mopyne npegycMOTpeHa Takke
PEerynupoBKa YeTKoCTU.

HoctoumHcteom  mopgynA  MOS-701  ABNAETCA  UCMNOMb30BaHWE B HEM
Bupeonpoueccopa 6e3 Abb. Ha nnate mogynA vMeloTCA pesucTopbl PeryivpoBKW Kak
YPOBHEN YepHOro, TaK 1 pa3Maxa curHanos RGB. 370 no3BonAeT UCrnonb30BaTb MOaynb C
"nopceBWwMMmK” 1 cUbHO pasbanaHcMpoBaHHLIMM KMHECKOMAMM.

A. 1O. Caynos, r. Kues
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OXpaHHble Cuctembl anAa pomMa

B Ha3BaHuu 0630pa cneumnanbHO yKasaHo, YTo peyb MAET 006 OXpaHHbIX CUCTeMax,
npegHasHa4YeHHbIX A4J1A OXpaHbl KBAPTMPbI, OMa, MOABOPbA, XO3ANCTBEHHbLIX MOMELLEHWIA.
ABTOMOOWSIbHBIE OXPaHHbIE CUCTEMBI - 3TO OTAENbHAA TEMA: XOTA NO MPUHLMMY AEeCTBMUA
CUTHANIbHOM YacT OHWM W MOXOXM, HO MO MPUHLMMY OpraHW3auMM OXpaHbl U CTPYKTYpe
CUCTEMbI CYLLLECTBEHHO Pas3finyaroTCA.

HassaHue “oxpaHHble cuctembl” (OC) oTpaxaeT obliee Has3HayeHue YCTPOMCTB,
KOTOpble B TOW WM WHOW Mepe CnocOBCTBYKOT COXPAHEHUKD MMYLLECTBA W MOKOA
obutatenew xunuwa. OgHaKo KOHKPETHbIE YCTPOWCTBA MOTYT CYLLLECTBEHHO pasnnyarbCcA
KaK Mo Ha3HaYeHWHo, TaK M NO MPUHLMMY [ECTBUA, NOITOMY OrOBOPUMCA, YTO ObiBAOT
yctpoiictea OC, HENOCPEACTBEHHO OXpaHAtoLLmMe 06bekT, ectb OC, curHanuanpytoLme o
HapyLUEeHUM HEMPUKOCHOBEHHOCTW 00bEKTa, @ ECTb TONTbKO MMMUTUPYOLLMe Hanuune OC,
OTMyrMBaKoLLMe NOTEHLMANBHOrO HapywuTena. Mpuyem nocnefHve OBa B NOOUTENBCKON
npakTuke npeobnapatoT, NOTOMYy YTO He TPebytoT HanuuuA AOMOSHWUTENbHBIX YCIOBUA,
TaKUX KaK AEXYpHble, HEecyliMe KpYyriocyTouHyto oxpaHy y nynsta OC, BOOPYXXEHHbIE
noapasfeneHna, roTosble NO CUrHanYy BbICTYNUTb NPOTUB HAPYLIWTENA, W T.N.

McknroveHneM MOryT CRyXWTb PasHOro popa KOQOBble 3aMKM, KOTOpble BCerpa
npvBeKanu BHUMaHne papmontobutenen-koHCTpykTopos. C Hux 1 HauHem 063op OC pnA
poma. WHTepecHyto KOHCTpyKLMo npepnoxun k. PoH Ha cante http://www.zen22142.
zen.co.uk. MpuHuMnuanbHaA cxeMma KOQOBOro 3aMKa nokasaHa Ha puc.i.
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OxpaHHble CUCTEMbI ANIA AOMa

Knaswatypa npumeHaeTca obbluHan, C OTAeNbHLIMU CBA3AMM AJ1A KQXKAO0N KnasuLLn
1 oMM NpOBOLOM, HE MeHblue 12 knaBuwed AnA ob6ecneyvyeHnA HY>KHOro YPOBHA
cekpeTHocTn Ha 10000 BapuaHTOB.

OC ycraHaBnMBaeTCA B UCXOQHOE MOMIOXKEHWE HaXaTWEM efMHCTBEHHON KNaBuLLW.
Bbibepute 9Ty KnaBuLLy U NOACOEAMHUTE ee K KOHTakTy E. BblbepuTe yeTbipe Knasuim,
KoTopble Bbl Bygete ucnonb3oBarb B KHOUYEBOW KOMOUHALLMK, OTKMHOUAOLLEN TPEBOTY, MU
coepuHute ux ¢ koHT. B, C n D. Mopkntounte obwimii npoBoa knaematypsl K R1, a Bce
csoboaHble knasuwm - K F.

Korga HaxkaTta knasuwwa E, HanpaxxeHune yepes amop, D2 n R9 oTKpbIBAET TPAH3MUCTOP
Q5. Pene K1 cpabatbiBaeT 1 6nokupyetca B cpaboTaHHOM NONOXKEHNM 3a CYET NPOTEKAHNA
Toka 6a3bl Q5 uepe3 R10. HanpaxeHne 12 B nopkntoyaeTcA K BbIXOQY YCTPOMCTBA,
3aropaetca ceetogmon HL1. KonoBbin 3aMOK YCTaHOBSIEH B paboyee NonoXeHue.

Y1066l BhIKtOYaTh OC, Heobxopmmo Haxatb A, B, C n D B npaBuibHOM MOPAZKE.
YeTbipe kntoya cxembl DD1 Tuna 4081 - pByxexoposble "". Ha koHT.1 nopnepxmBaetcA
BbICOKMI ypoBeHb Yepes R5. DD1.1 cpabarbiBaerT, Korga Haxkar KOHT.A, W Ha KOHT.3 bynert
TOXe BbICOKWMIA YpOBEHb. JTOT YPOBEHb BLINOAHAET ABe (PyHKUuM: 3anupaetrcA DD1.1
yepe3 R2 u nopaeT BbICOKMA YpoBeHb Ha KOHT. 5. OctanbHble knoun DD1.2-DD1.4
pabotaroT Takum xe 06pasom

Ecnn BBepeH npaBunbHbIA KOp, C KOHT.10 HanpaxeHue nepeknount Q4 wu
nopcoeamHnT 6asy Q5 Ha Maccy 1 BbIKNUMT pene K1.

Niobble knaemwu, He nopcoeamHerHble kK B, C, D unu E, ceAsaHbl ¢ 6a3oi Q yepes
R7. BcAkuin pas, korga ogHa M3 aTux "HenpaeunbHbIX" KnaBuw Haxara, Q3 nopaeT Ha
KOHT.1 HU3KWIA ypoBeHb. ATO He no3sonAeT cpabartbiBate DD1.1, u npouecc BBoAa kopa
TepnuT Heyaady. Ecnm C unn D HaxaTtbl He B HY)XHOW nocneposarensHocTi, Q1 nin Q2
6ynet Takxe otkntoyate DD1.1 ¢ TeM e pesynsratom.

M3mMeHATb KOO MOXHO, U3MEHAA CBA3M B knaeuartype. Ecnu Bbl Hyxpaetecb B
6onee 6e3onacHoOM Kopekce, UcCrnonb3yite GONbLUYKD Knasmartypy, kotopasa paet 6onee
yem 40 000 pasnuyHbIX KOQOBLIX KOMOUHALMIA.

MeyatHana nnarta co CTOPOHbI OeTanemn rnokasaHa Ha puc.2, HEKOTOpble AeTanu no
MECTY YCTaHOBNEHbI BEPTUKANbHO. [MOBEPXHOCTHLIE CBA3KWM - OOMY)XEHHble MefHble

nposopa Ha
NPOTUBOMOJTOXHON

Com
CTOpOHe. [Bse
F CBA3KM  MPOXOZAT
N 12V nop  wHTErpanbHoi

oy CXeMON.

B TpaHaucTopsbl
o ‘ Q1-Q5 TMna BC547,
Bce amopbl 1N4148,
D Set KOHEHCATOpbl Ha
E 0,1 mx®, cBeToamopA,

ntoboin Tuna AJ307.
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OxpaHHble CUCTEMbBI ANIA AOMa

[pyroii aK3emMnnAp KOOOBOro 3aMKa NpefcTassieH Ha camte hitp://www.geocities.
com. 3Ta cxema (puc.3) oveHb NpocTa A NoBTOpeHUA. YTo6bl OTKPbLITL 3aMOK, KOTOPbIN
CBA3AH C Harpyskoi Yepes KOHTakTbl pefie K1, Bbl JOMKHbI HaXaTb KaXkoyto KnasuLly
BbIK/KOYaTeNA B NpaBuUbHOW nocnefosarenbHoCTW. MNocnegosarenbHOCTb, UCMOoMNb3yeMasn
B 3TON cxeme, - S1, S2, S3, S4. Ecnu Haxata ntobaa n3 gpyrux knasuwen S5-S9, uenb
cbpacbiBaet Habop, 1 Bbl omkHbl HauaTb Habop cHavana. B 3aBucuMocCTH OT TOro, Kak Bl
noaKnounTe KnasmwLmn, Bel MOXXeTe ncnonb3osatb Ntobble 4 kombuHaumm 3amka 13 10000,
Kak B NpeablgyLLien cxeme.
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VcnonHuTenbHoe yCTPOWCTBO, KOTOPOE NOLKITHOUYAETCA K BbIXOLY STON CXEMbI, MOXET
6biTb Mt06bIM, B TOM 4Mcne 1 ¢ nutaHnem Ha 220 B cetm nepemMeHHOro Toka, Hanpumep
COMNeHOMA, BbITATMBAOLLWIA A3bIK ABEPHOrO 3aMKa, Win 3NeKTpoaBuraTesib, MPUBOAALLMIA
B ABVKEHWE BOPOTa rapaxa.

AnA cxembl Ha puc.1 MCMONHUTENbHBIM YCTPOICTBOM MOXET CAYXWTb CXema
MOAYNbHOW CUrHanu3aumu, npessiokeHHon tem e k. PoHom. Ota cxema (puc.4)
OTNIMYAETCA TEM, YTO UMEET aBTOMATUYECKYHO 3a4EPXKKY NPU BbIXOQE W BXOAE U Tanmep
OTKMOYeHnA 3BoHKa. Ldatumkamu OC cnyxaT Kak HOpManbHO 3aMKHyTble, TaK W
HOpMaJibHO Pa3OMKHYTble KOHTaKTbl, @ Tak)XXe 30Ha KPYrnoCyTOYHOro KOHTPONA, Bpone
ABepu, (OOPTOUKM U T.M.

OC nocToAHHO nopkntoveHa K nutanuto 12 B npu nepekntoyenun kntova SWH.
Wcnonb3ya momynu pacwmpenua, Bol moxete pob6aBnATb Tak MHOMO 30H KOHTPONA,
CKONbKo Bam I'IOTpef)yeTCH, HEKOTOpble M3 HUX WUnin BCE MOryT 6bITb TMNA narynka
VHepLN 1in yoapHoro AeNCTBunA.

Bce 3eneHble CBETOAMOObLI OOMKHbI ropeTb nepeq Tem, kak Boel Bknwoumte SW1,
Torga y Bac ectb ogHa MuHyTa, YTobbl OCTaBWUTL 3paHWe, B 310 BpemA OyaeT 3BOHUTb
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OxpaHHble CUCTEMbI ANIA AOMa
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3BOHOK. 3BOHOK BbIKITKOUMTCA, Korpa Bbl 3akpoete aBepb 3a coboin. 310 NOKa3bIBAET, YTO
OC 6biia ycnewHo noctasneHa B pabouee MONOXKEHWE 3a YCTAHOBMEHHBIA NEpMof

3apepxku (3oHa ¢ 3apepxxkon N/C EXIT ENTRY Ha puc.4).
Kor.u,a Bbl cHoBa BXOAuTe B 3paHue, y Bac ectb okono MWHYTbI, yTobbI nepemMecTuTb
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OxpaHHble CUCTEMbBI ANIA AOMa

SW1 B BbIkntoUueHHOE nonoxeHwe. Ecnn SW1 He Bbik/IHOYEH BOBpeMA, penie cpaboTaet u
rnaBHbIA 3BOHOK ByReT 3BOHWUTb NpnbnmantenbHo 40 MUH, XOTA ero MOXHO B Nitoboe BpemA
BbIKNHOUNTb Nepekntodatenem SWi1.

"MrHoeeHHan" 30Ha (N/C INSTANT Ha puc.4) He UMeeT 3aaepXXKu npu Bxoae. Ecnu
Bbl He xoTuTe Mcnonb3oBathb Bbikntoyatenn SW11-SW33, nseimnte us cxembl R8, C8 n Q2
n coepuHnte HL3 n C7.

3oHa kpyrnocyTouHoro koHTponAa (PA/TAMPER Ha puc.4) obecneunBaetcA pabortoii
Tpuctopa VD10. Ecnmn netnAa pasopsaHa, To 4vepe3 R11 otkpoerca Tupuctop VD10,
3a3BOHMT IMaBHbIV 3BOHOK 1 ByOeT 3BOHMT 4,0 TEX MOP, NOKa NETNA Ha ByaeT 3akpbiTa CHoBa
n 6yneT Haxxat SW2.

lNpencraBneHHaA cxema xopoLua BO MHOMMX CUTYaLMAX, OQHAKO HAMHOMO HafexHee
CUCTEMA, KOrA,a OXPaHAEMARA TEPPUTOPUA pasfeneHa Ha 30Hbl, U NYNLT YNPaBieHnA MOXET
3anoMHUTb, KOTOpaA 13 30H cpabotana. [1nA aToro npegHasHayYeHbl MOGYNN pacLUMPEHNA,
KOTOpble 3aMEHAHOT CYLLECTBYIOLLYHO “MIHOBEHHYH” 30HY (puc.5). OHM nogkntovaroTcA
CBOMMM KOHTakTamm A u B K COOTBETCTBYHOLLIMM KOHTakTam Ha puc.4. Korpa 30Ha
aKTUBM3MPOBAHA, €€ KpacHblii CBETOOMOL TOPWT, MOKa HEe Haxara KHonka
BOCCTaHOBMeHNA. Bce wmogynu MOryT ynpasnATbLCA E€OWUHCTBEHHOW  KHOMKOW
BOCCTaHoBneHnA SW2.

OnA nNopKMYEHNA WHEPLMOHHBIX OATUMKOB CAYXWT MOOYNb, CXema KOTOpOro
nokasaHa Ha puc.6. OH Takke nogknoyaetcA K koHTaktam A u B u obecneumsaer
CIEXEHWE 3a NEepeEMELLEHNAMM MO NEPUMETPY OXpaHAEMOro o6bekTa unn BHYTPW HETO,
CUrHanu3npya NocnefoBateSlbHo 0 MapLUpyTe NEPEeABKEHNA HapyLINTENA.
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OxpaHHble CUCTEMbI ANIA AOMa

Kak B1AHO 13 NpeablayLLen KOHCTPYKLMM, OCHOBY 3awwmThl 06bekTa ¢ nomoLbio OC
COCTaBNAKT WNEeAdbl (NOAYNeTnM Ha Cxemax), KOTOopble HaxXOAATCA B 3aMKHYTOM
COCTOAHUM B [EXYPHOM pexume u npu paspbiee npusopgAT OC B COCTOAHWE TPEBOY.
O6bluHO B OME WK KBapPTUPE MUMEETCA HECKOSbKO Takux MECT, KOTopble Heobxoaumo
orpaxkgparb LWIENOM - OKHa, TEXHOSOMMYECKME OTBEPCTUA, 3arfyLUKM, NOSTOMY HY)KHO
UMETb HECKONbKO 30H OXpaHbl, KakgaAa K3 KoTopblx cpabartbiBana Obl otoenbHo. B
npeobioyLLeEM Cllydae KONMYEeCTBO 30H OXpaHbl HapawuBanocb nytem pobaeneHuA
mogyne OC, opgHako B MpocTedlwem cfiyyae [OCTATO4HO MpocTo cobpatb OAHO
YCTPOWCTBO Ha 2-5 30H, Kak 310 CAENaHo B KOMMakTHo 1 acpdextneHon OC T. Jlasapa n3
r. NMiobnanxa.

Cxema OC (puc.7) otBeyvaeT OCHOBHbIM TpebOBaHWAM: MPOCTOTA KOHCTPYKLMM,
HapexHocTb pabotbl, manoe notpebnexnme n, 6onee Bcero, manble rabaputbl. ABTOp
0TKa3ancA OT MPUMEHEHMUA NIOTMYECKMX MUKPOCXEM, MOTOMY YTO eMy Obifio JOCTaTOuHO
MPOCTOr0 TPAH3UCTOPHOrO KNtoua, B AAHHOM Criyyae - ABYX. KaXablii U3 HUX BKIIOYEH B
CBOKO 30HY OXpaHbl, UMeeT CBOW curHanbHbln ceetoguog HL1, HL2, u oba oHu
NMOACOEAVHEHDI K XOPOLLEN cupeHe Ha 82 ob rpoMKocTy.

& Py

Owvopbl  DD1, DD2
1N4148 wucnonb3yrotcA AnA
TOro, 4tobbl NMPenoTBPaTUTL
3aropaHue obounx
CBETOAMOOOB  OT  OZHOro
wrnendpa. Mcnonb3yemble
Wwnendbl  ABAAKTCA UK
06bIYHBIMU MPOBOAAMM, UK

R4
220k

6B1_L_

C3
100 mkd

T

VD1,VD2 1N4148
BC 237

BC 237

C1
0,1 mk@
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Puc.7

3aMKHYTbIMU APYr Ha Apyra
METaNNNYECKUMU LUTLIPAMM,
unm kombuHaumein obounx. Bl
MOXeTe, HanpuMmep, CBA3aTb

NMPOBOAHON NETNEN BalLM YEMOAAHbI U 3aMKHYTb UX HA YCWUKWM @HTEHH, 3aKPENJEHHbIX Ha
ABEPAX FOCTUHUYHOrO HOMepa.

9710 HebonbLoe yctpoicteo OC npepHasHayeHo anA Toro, utobbl Beerna 6biTh B
npegenax [OCAraeMoCTW, MO3TOMYy OHO He WMeeT B CBOEM COCTaBe Lenew
AaBTOMATUYECKOro OTKIIKOUYEHWUA MOCNE HEKOTOPOro BpemMeHu paboTbl cupeHbl. CupeHa
6ynet 3Byuatb, 1 cBETOAMOLLI OYAYT CBETUTLCA, NOKA Bbl HE BLIKIHOUNTE NUTAHUE CXEMbI
UM He BOCCTAHOBWTE KOHTAKT B LUNeide.

KoHpeHcatopbl C1, C2 no 0,1 mMk® Bkntoyatb He 06A3aTENbHO, ABTOPY OHM
noHapobunucb, utobbl NPenoTBPaTUTL NOXKHOE cpabatbiBaHWe YCTPOMCTBA N3-3a HABOLOK
B ASIMHHOM wnendge. B kauyectse VT1, VT2 MoxHO wucnonb3osatb nwobbie HY
yCUNUTENbHBIE UM NEpeKNoYaTeNibHble TpaHaucTopel TMna BC 107/108/109, BC 237/238,
2N2222, 2N3904 n 1.n. BmecTe ¢ cupeHoii n 6atapeeit Ha 9 B OC nerko ymeliaetcA B
nnacTMaccoBoii kopobke, MeHblue navku curapet. Ceexana 6atapea pomkHa pabotatb
HENpepbLIBHO B TEYEHME HEOenu.
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OxpaHHble CUCTEMbBI ANIA AOMa

[pyroe ycTpoWCTBO, B KOTOPOM MOf, OXPaHOi CTOMT yke 5 30H, NpPeacTaBfieHO
A. KonunH3oHoM 13 AHrnum Ha caiTe http://www.zen22142.zen.co.uk. Cxema OC (puc.8) -
3aKOHYEHHAA cucTeMa aBapuiiHOM CcurHanusaumMm C¢ 5 He3aBUCMMbIMU 30HAMM,
NOAXOLALLAA ANA MaNeHbKOro odouca, ooma uam KeapTupbl. B Held ucnonb3yercaA Tonbko
3 MHTErpanbHbIX MWUKPOCXEMbI, K €6 OCOOEHHOCTAM OTHOCATCA 30Ha BXOAA/BbIXOAA C
3a[ePXKON, 4 30HbI MFHOBEHHOrO cpabatbiBaHUA U KHOMKA TPEBOrU. [ANA KaXKO0M 30HbI
MMEETCA CBOW CBETOAMOLHbIA MHAMKATOP.

Knioy
%
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IC1 a-f = CMOS 40508
IC2 =CMOS 40728
IC3 =CMOS 4082B

IC2

Puc.8

B ka)pov 30He yCTaHOBNEH HOPMasnbHO 3aMKHYThIA KOHTAKT, B KaYeCTBe KOTOPOro
MOXET BbICTYNaTb MUKPOBLIKMIKOYATENb WX CTAHAAPTHLIE CUTHASIbHBIE KOHTAKTbl B BUAE
Wwneica unn Wwrbipen. 3oHa 1 - C 3aQepPXKKOiA, KOTOpaa AOMXHA MCNONb30BaTLCA MpU
BXOOE W Bbixofe U3 3aaHuA. 30Hbl 2-5 - 30HbI MFHOBEHHOro cpabaTbiBaHuA, KOTOpble
BblI3bIBAKOT TPEBOTY 6€3 3a0ePXKM.

[ONONHUTENBHYKD YCTOMUMBOCTL OT PagMornomex B AJIMHHbIX MpoBogax Lwnenda
obecneunsatoT BxogHble kKoHpaeHcatopbl C1-C5. KoHgeHcatop C7 u pesuctop R14 Takxke
Cnyxar onA npepoTepalleHuA NoXHbIX cpabarbiBaHuin. Knou S1 npegHasHaveH onA
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OxpaHHble CUCTEMbI ANIA AOMa

YCTaHOBKW CUCTEMbI B Pabounii peXxuM, CHATUA CUCTEMbI C OEXYPCTBA U BbIKIIHOYEHUA
cuctembl npu cpabarbiBaHun curHanusauuv. OnA 6onbluein 6€30nacHOCTM ero MOXHO
coenatb B BUAE METAINYECKOrO 3aMKa C KIKOUOM.

Mpu BkoueHun S1 C6 3apaxaetcA yepe3 R11, 9T0 QEMCTBYET Kak 3apepxka B
TeyeHune 30 C npu BbIXOAE W3 MOMeLleHuA. [ONUTENbHOCTL 3a4EePXKKU MOXHO MEHATb,
nogbupana BenMuMHbl eMKocTU u conpoTtuenenua C6-R11.  Tlo okoHuaHun nepuopa
3apepxku 3aropaetcA csetogmon HL6. Ero MOXHO yCcTaHOBUTL W3BHE, Hanpumep B
Kopryce 3BOHKa, YTO obecneumBaeTt BM3yasbHbIA npu3Hak rotoBHocTn OC.

Pasmblkanue noboro n3 KoHTaktoB, Bknto4vaAa 30Hy 1, BbI30BET cpabarbiBaHue
curHana tpeeorn. Ytobbl npepoTBpatMTh CpabaTtbiBaHWE CUrHanM3auuum npu Bxoge B
3[aHne, OOIMKEH MCNONb30BaTbCA CKPbITHIA BbiKHOYaTeNb Bo3BpalieHnAa SW2. 310
npueenet K paspAgy C6, u Taiimep Bxoga HayHeT cHoBa otcyeT 30 €, YTO MO3BOAWT
obectountb cuctemy. Boikntovatens Bo3spalleHua SW1 pgomxkeH 6biTb CKPbITbIM OT
NOCTOPOHHWX [N1a3 repPKOHOBLIM BbIKITHOYATENEM, PACMONIOKEHHBIM rAe-HUOYAb B ABEPHOM
npoeme. Bbikntouatenb TPEBOMK, KOrAa OH HaXkar, BbI3OBET TPEBOry npw ycnosum, 4to OC
BK/toueHa. KoHTakTbl pene K1.1 ucnonb3ylotcA onA ynpaeneHusa 3amkoMm, Ki1.2 - gna
BKJTHOYEHWA CUPEHBI UMK FyaKa.

Ha ynomaHytomM caite http://www.zen22142.zen.co.uk. nomeweHa OC,
paspabotaHHaa npenopobHeim T. Ckapbopo u3 KeinntayHa. Ero cxema (puc.9)
npeacTasnAeT coboi JelweBoe W MPOCTOe YCTPOWCTBO, KOTOPOE CKOHCTPYMPOBAHO
crneumanbHo AnA paboTsl OT ManorabapuTHOroO CETEBOro BLINPAMUTENA.

Ha mukpocxeme . :
IC1a cobpaH BbICOKO- R1 D1 l l l l 945V
YacTOTHBI reHeparop, _%_1:5“143 \
a Ha IC1b - Hu3Ko- 1 llt':?l dFcq
YaCTOTHbIA, KOTOPbIE ==qauk pin 14 R2 Swiswx | T 100MK
obbeaMHeHbl  uvepes J -
IC1c, ut0bbl CChoOp- VR1
MWUpOBaTb  BbICOKMUNA 22 'C'": ;c‘lc Ic1d
npepynpexnaarLiuin <—q:}— 10 12
3ByK "MnK-Muk-Tnk", :Ch 6 ‘:s@ 13"’ 11
e o | [P oo 1 o

2 c3a Ic1 Piezo

OTKpbITEl. Cxema npeg- 001MK  10ME pin7 100K disk
Ha3Ha4eHa He CTONbKO T T t

]

ONA TOro, ytobbl 3BY-
yatb Mopo6HO cupeHe
B KAYecTBE OTNYr1BaloLLEro WAW CUrHaNU3MPYIOLLEro YCTPOWCTBA, CKOMbKO ANA TOro,
yT06bl CO3AATH Y HAPYLUMTENA BrieYatfieHne, YTo OH Obin 3amMeyeH.

Llenouka R1D1 moxeT 6bITb onyLLeHa, a Af1A yBeIMYEHUA rPOMKOCTU CUPEHbI HY>KHO
yMeHbwnTb R2. VR1 perynupyeT 4acToTy co3naBaemMoro 3ByKa.

IC1d - Tanmep, kotopbin 3acTaenAeT OC co3patb npubnusutensHo 20...30 3BYKOB

Puc.9
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OxpaHHble CUCTEMbBI ANIA AOMa

“NMuk” yxxe nocne Toro, kak BopoTta OyaoyT CHOBa 3aKpbIThl, YTO, MO MHEHWK aBTopa,
cosgaeT BMAMMOCTb 6onee CNOXHOW nporpammbl paboTbl, YeM MNpocTaA ABYXMO-
3numoHHan. lMbe3onsnyyarenb S1 MoxeT OblTb 3aMEHEeH CBETOAMOLOM Npu Heobxo-
AMMOCTH, MPK 3TOM CBETOAMOL, BKIKOYAETCA NOCNefoBaTebHO C pe3ncTopoM Ha 1 kKOm.
Ha puc.10 nokasaHo, Kak MOXHO

. npespaTunTb 00bIYHbIN repKOHOBbI
Manciii MaruT BbIK/HOYATENb B HOPMasnbHO 3aMKHYTbIN

“+— B03/1€ BbIKJIl04YaTend repKOHOBbIﬁ npu  OTKPLITOM  MOJSIOXKEHUW  OBEPM.
< > " Obparnte BHUMaHWE, YTO BbIBOAbI FrEPKOHA
Marhur BLIKMOYATENb 70141, NO3TOMY NPOBOAA, MPUNAaAHHbIE K
Ha fBepi HUM, He [OMKHbl K3rnbatbCA OKONo
BbIKNKOUATENA. MoryT TaKkxe
UCMONb30BaTbCA APYrue TUMbl BbIKIHOYA-
Puc.10 Tenew, Hanpumep MUKPOBLIKAKOUATESN.

PaccMoTpeHHble CXeMbl BKAOYANN B
CBOW COCTaB AATUYMKW B BUAE 3aMKHYTbIX KOHTAKTOB, HEMOCPEACTBEHHO NOACOEAMHEHHbIX
K BxogHbiM rHespam OC. Cyuwectsytor Takke OC, B KOTOPbIX CUMrHan O HapyLleHuu
LLeloCTHOCTU  OXpaHHoro wneida nepepaetcA Ha OC yepe3 nNpoCTPaHCTBO
papuoBONHAMMU, YETPA3BYKOM MU MHADPAKPACHBIMU Jlydami. Takoh NPUHLMN 3aN0XEH B
KOHCTPYKLMK, MOMELLEHHOW Ha caiiTte http://www.geocities. com/iecmaster.
3Ta cxema COCTOMT M3 OBYX MOQYNEn: Mepsbii Mopynb - nepepatynk (pmc.it),
nepefaeT CUrHan npu BO3HWKHOBEHUM CUTyaLWu TPEBOrU, BTOPOW MOAYMb - MPUEMHUK
(puc.12), 0bHapy1BaET 3TOT CUrHaN 1 NPUBOAMT B AelCTBME pene. [nA Hanagky Cxembl
HaXMuTe KHOMKy S1 Ha nepeparyvke, HanpasWB CBETOAMOM, B CTOPOHY MPUEMHWKA.
HactpavBainte nopor cpabartbiBaHuA, M3MEHAA BENWYMHY conpoTuBneHuAa R6, noka He
yCAbILWMTE, YTO pene wenkHyno. MoxHo ysennuntb ganbHocTb aeiictauAa OC, npumeHus
CBEPXbAPKMA cBeTopmon. OnA npepoTBpalleHna noxHoro cpabatoiBaHnAa OC oOT ApKOro
AHEBHOro cBeTa HeobX0AMMO 3aKpbITb OKHO OTONPUEMHMKA OUNETPOM, NPOMNYCKatoLWUM
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OxpaHHble CUCTEMbI ANIA AOMa

MwuHWaTIOpHbIE YCTPOMCTBA MPUBIIEKAIOT BHUMaHWE paguontobutenein He3aBncumo
OT MX Has3HayeHuAa. He naenaotcA wucknwoyenmem u OC. K npumepy, Ha cante
http://space.tin.it/scienza/fladelle utanbAHcKNA n3obpetatesib NPELNOXNN NEPCOHANbHYIO
CUrHanu3aumio, ManeHbKyto, NOpTaTMBHYHD, MNpedHa3Ha4YeHHyo AS1IA OXpaHbl OJHOro
nopTdenA, XOTA MOXET C YCNEXOM UCMoNb30BaThCA Af1A KOHTPONA NPOHUKHOBEHMA Yepes
LBEPU U OKHA

Ota cxema (puc.11), cobpaHHaA B He60NbLLOM Kopnyce, pasMeLLaeTcA B noptgene
AU pamckod cymoyke. ManeHbKWid MarHuT nomeLleH PAROM C TepPKOHOBbLIM
BblkntouateneM SW1 1 npukpenneH nocpeacTBOM HE3aMETHOrO LUHypa K pyke Wim
OfEeXOe YenoBeka, Hecyulero noptdenb. Ecnu noprdenb pe3ko BbIXBaYeH W3 PyKM,
MarHuT TEPAET KOHTAKT C BbIK/IHOUATENEM, KOTOPbIA PasMbIKaeT CBOM KOHTAKTbI, B CXeMe
BO3HMKAIOT KonebaHuaA, u CUpeHa NocbinaeT rPOMKUIA CUrHan 3 yKkpageHHoro noptdens.

YCTPOMCTBO MOXET 6bITb CBA3AHO B 06paTHOM MOPAQKE, €CAW HY)XXHO NofaTb CUrHan
0 nponaxe, He npuBnekaA BHUMaHWA Apyrux nogen. Ana atoro OC MoxeT 6biTb
NOMELLEHa B KAPMaH, a LUHYP C MarHUToM J0MmkeH ObiTb CBA3aH C NOpTdEnem.

OT0 YCTPOWNCTBO MOXET ObITb MNONE3HO NPU NEpefaYe CUrHanoB OTKPLITUA ABEpU Unu
OKHa. [1nA 31oro pasmectute KOpobky B 4BEPHON MPOEM WS OKOHHbIA NEPENSIET, & MarHnuT
- Ha NOABWXHOW YacTu ABepu Unu okHa. MNpu 3aKPLITOM MONOXKEHWUW MArHUT HaXOLMUTCA
BO3/1e KOHTAKTOB rePKOHOBOrO pesne, OHU 3aMkHyTbl, OC HaXo[pWUTCA B OEXYPHOM PEXMME.
Mpy OTKPLITUM OKHA MarHWT yOanAeTcA OT KOHTAKTOB, OHW pa3MblKaloTCA, U cupeHa
MOCHINAET CUrHAN TPEBOTH.

o o B cxeme Ha puc.13 Ha nape KOMMIEMEHTapPHbIX
TPaH3MCTOPOB MOCTPOEH aBTOreHepaTop, B Ka4YeCTBe Harpysku
KOTOPOro CAYXWUT ManeHbKUin rpoMKorosoputens. Manoe unucno
+| petanen u nutanue ot 6atapei 3 B no3sonAeT co3parb OY4EHD
= KOMMaKTHOE YCTPONCTBO.

T lpomMkorosoputens MOXeT ObiTb noboro Tuna, ero
rabapuTbl OrpaHu4eHbl TONbkO KOPOOKOW, B KOTOpPOW cobpaHo

YCTPOMNCTBO.
Bblkntouatenb NUTaHWA He HYXeH, MOTOMYy 4TO TOK
Puc.13 noTpebneHna Npu pa3oMKHyTbIX KOHTakTax SW1 He npeBbILaeT

20 MKA. MoTpebnenune npu pabotaroLLen cupeHe npumepHo 100 MA.

Mpu 3awmTe nMuHbIX Bewen Bolkatouatens SW1 MOXeT ObiTb 3aMEHEH KOHTaKTHOM
napoi OT MOHO BbIXOfa ayAMOyCTPOWCTBA - HE3ZOM U LTekepoM Ha 3,5 mm. lNposoaa
LITEKEpPA 3aKOpauuMBalOTCA WM COEAMHAKTCA CO LUHYPOM BMECTO MarHuta, npu
BblAEpruBaHnu Wwrekepa u3 rHespa uenb SW1 pasmblikaetca u cpabatbiBaeT cupeHa.

Tpanauctopsl Q1 BC547, Q2 BC327, pesuctopbl R1 330 kOm, R2 100 Owm.
KonpeHcatopel C1 0,01 Mk®, C2 100 Mk®, SPKR gruHamuk Ha 8 Om.

Kak ykasbiBanocb Bbiwe, parymkom OC ualle BCEro BbICTYNaeT 3aMKHYThIA Man
Pa3OMKHYTbIA KOHTaKT, KOTOPbIA MPUBOAUT B AEWCTBME CUrHAN Tpesoru unu 6nokupyer
[JOMYCK Ha OXpaHAeMbld OBBEKT npu ero pasmblkaHuum uau 3amblkaHum. OpgHako
cywecTeytoT cxembl OC ¢ gpyrumu Bugamu patumkoB. K npumepy, Ha TOM Xe
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OxpaHHble CUCTEMbBI ANIA AOMa

uTanbAHCKOM cailTe http://space.tin.it/scienza/fladelle npeactasneHa cxema pABepHON
CUrHanu3aumn ¢ [aT4nkom CEHCOPHOro TUMa.

Ha puc.14 nokasaHa npuHUMnNuanbHas cxema YCTPOWCTBA, NPUHLMN LENCTBMA
KoToporo 3akntovaetrcA B ToMm, Yyto OC nopaer 3BYKOBOW CUrHan wnu 3axwuraert
CBETOLMOAHYIO CUrHANMU3aLMIO, KOrAa KTO-TO KacaeTCA PyYKM ABEPU C BHELUHER CTOPOHbI.
Tpesora 6ynet 3By4aTb 40 TeX NOp, Noka Lenb He 6ynet obecToueHa.

01-Q3,05 BC547_ Q4 BCS57

RS
150k

VD1-VD3 1N4148

BcA KOHCTPYKUMA MOMELLAETCA B MasneHbkoi MnacTMacCcoBOW WM [epeBAHHON
KOpoOKe, 3aKpennAeMoW Ha [OBEepU C BHYTPEHHEW CTOPOHbI MOMELLEHWA Tak, 4TOObI
NOACOEdMHUTL K PyYke AaTyYMK B BUAE TONCTOrO NpoBoaa.

B cxeme npegycMoTpeHa BO3MOXHOCTb PErynMpOBKM YyBCTBUTENBHOCTH B LUMPOKOM
[manasoHe, YTO MO3BOMAET MCMONb30BATb CUrHANM3ALMIO OfA LUMPOKOro pasHoobpasua
TUNOB OBEPEN, PyyYeKk U 3aMKOB. YCTPOWCTBO MOKa3ano HapexHyto paboty pae Torga,
KOrga YacTb 3amKa 3aKpenieHo B CTEHE (KMpnuY, KaMeHb, XXene3obeToH), Ho He pabotaet
C MOSHOCTLIO METANNINYECKUMU ABEPAMM.

Csetonmnop, MOXeET BbITb 04EHb NONE3EH NPU HACTPONKE YCTPOMCTBA, YTOObI NIMLLHNIA
pa3 He 6eCrnoKoNTb OKPYXatoLuX 3ByKamMu CUPEHbI.

Ha tpaH3uctope Q1 tuna BC547 cobpaH aBToreHeparop, ero BbIXoaHbIe konebaHua
npueogAT Q2 B HacbieHwe, noatomy Q3 u HL1 BoiktoueHbl. Koraa pyka BXOAUT B KOHTaKT
C METaNNIMYECKONn PYYKOMW, SNEKTpUYeckn cBA3aHHoW ¢ OC, eMKOCTb Tena BHOCUT
LOMOSHNUTENbHOE COMPOTUBAIEHME B KOHTYP reHeparopa Ha Q1, konebaHuA cpbiBaroTcA,
cMmelleHne Ha 6a3e Q2 yMmeHbLUaeTCA, W TpaH3ucTop 3akpbiBaeTcA. TpaHauctop Q3
oTkpblBaetcA, n HL1 HaunHaeT ceetuTbeA. Ecnn SW1 3akpbiT, To reHepatop Ha Q4 n Q5
Ha4MHaeT reHepupoBaTb KonebaHwA 3ByKOBOI YacToThl, 1 “nuwianka” BZ1 nogaert curHan
Tpesoru.

Korga pyka otnyckaet pyyky, ceetoguop HL1 oTkntouyaeTcA, HO yCTPOWCTBO 3BYKOBOM
CUrHanu3aumy NPOAOIKAET 3ByYaTh M3-3a TOro, YTO YCNOBUA CTaLMOHAPHLIX KoebaHwii B
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OxpaHHble CUCTEMbI ANIA AOMa

reHeparope Ha Q4 u Q5 ynoBneTBOpAKOT ycnosuAM 6anaHca a3 v amnanuTyn. YTobel
OCTaHOBWTb AECTBME YCTPOWCTBA 3BYKOBOW CUTHANM3ALLMM, HYXKHO BbIKITOUNTL NUTAHME C
NOMOLLbHO BbIKtoYarena SW2.

OnA perynMpoBKW YyBCTBUTENIbHOCTW MepeMeLlLaeM Mofi3yHOK MEPEMEHHOMO
pesuctopa R3, uto no3sonaet npucnocabnueate OC onA WMpokoro pasHoobpasua TmMnos
LBEPEN, PyYeK N 3aMKOB.

Katywka L1 coctout u3 20...30 BUTKOB 3MasMpoBaHHOr0 MedHOro nposopa
pnametpom 0,4 mm. MNpoBoa HaBOpaumMBaETCA Ha KOPMYC peanctopa R2, 1 KOHLLbI KaTyLKK
CnanBaroTCA K BblIBOAAMM pe3uncTtopa.

CeHCOpHBIN KOHTaKT CAenaH M3 HeusonupoBaHHoro nposoga 1...2 MM. Ero gnuHa
MOXET U3MEHATLCA NpMbAN3UTeNbHO oT 5 fo 10 cMm.

Mpu ycTaHOBKE YCTPOWCTBO NOOKMHOUMTE K PYUKe 3aKPbITOW ABepu, oTknoumte SW1
1 BKMuUTe nuTaHue. PerynupynTte R3, noka CBETOAMOL He 3aroputcA, 3atem
rnoBopayvsBante MepdJSIeHHO Hasaf, noka CBETOAWO[, He noracHeT. B atom cryvae, korpa
KTO-TO JOTparMBaeTcA 40 Pyyku ABEPU, CBETOAMOM LOMKEH 3aropeTbCA, NPU OTMyCKaHUM
pyyYku - noracHyTb. HakoHel, Bkntouute SW1, 1 yCTPOMCTBO 3BYKOBOW CUrHanu3auuu
6yneT 3Byyath, Koraa pyvku asepu 6yoyT kacatbCA CHOBA, HO He BypeT ocTaHaBnMBaTLCA
[0 Tex nop, noka SW2 He 6yneT OTKHOYEH.

AHanornyHyro nNo NpuUHUMMY, Ho Ha Taimepe 555, OC npepnoxun T. BaH PoH Ha
cante http://www.uoguelph.ca. Ha puc.15 nsobpaxeHa cxema OXpaHHOW cUrHanusauuu,

BKJIHOYAEMOW KacaHneM.
Pabora CXeMbl
c,:-» npocta W MO Joruke

+ P 3
i NPOTMBOMNONOXHA
.-y ! f;;:gf, npeasiayLLen. 3pech
reHepatop BO36yxnaeTcA
K1 Mpy MPUKOCHOBEHUN PYKY
sl U1 |, . R Bk K ABEpHOW pyuke WM
555 T1  HaBecHOMy 3amKy, W ero
osc./timer Ir S o3 - 2N3904 KonebaHuA NpUBOAAT K
a ST ?101»1 & 33MKX16V OTKPLITUIO TPaH3ucTopa T1
47VKX16V ) n cpabartbiBaHuto pene K1,
CEHCOP KoTOpOoe CBOMMU
' KOHTAKTaMu  3amblkaet
w Puc.15 uenb nogaun curHana
TPEBOrU.

Ewe ommH BapuaHT cupeHbl Ha Tammepax LM 555 gna OC atoro ke asTopa
NPeacTasneH Ha puc.16. 310 BOKOLLLAA CUPEHa TUMa MUNULLEACKON MOXET UCMOJb30BaThCA
B tobbix OC, a Takxe Kak curHan aBToMobuna nam MoToumkna.

Ha Taiimepe 1C2 cobpaH reHepatop HM3KOM 4acToThl, C MiaBaroLleil YacToTom
nepuogomMm npubnuantensHo 6 c. BonHa mepneHHo m3MeHArowenca dgopmbl vepes Ci
nopaetcA Ha 6a3y SMMUTEPHOrO NMOBTOPUTENA Ha T1, KOTOPLIA MOLYNMPYET CUTHAMBHBIA
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OxpaHHble CUCTEMbBI ANIA AOMa

+5~-15: reHepatop  IC1 yepes

eslcr pesuctop R6. IC1 wumeer
R3 RL . LiEHTPasIbHYIO yacToty
10K npubnanautensHo 800 T
1 IC1 1C2 [OencTsune MopynAaunn
C4 1
N I e s il o [he, T2KOBO, 4TO curHan Ha
=+ 555 100K 555 47x AMHamMuke LS B TeueHne 3 ¢
M |_ pacTeT Mo 4actote, 3artem
Rx 2':(67 . c1 NapaeT 3¢ uTaK panee.
ISR Tioomx ConpoTtuBneHue
s | c2 rpomkorosoputena LS u
0.01 0.01
MK-|_ IN3ToF M:|_ pesnctopa Rx gomkHO 6biTb
. Bmecte 750M, HO He
Puc.16 06A3aTeNbHO TOUHO.

Mpoctyto OC Ha ogHon Mukpocxeme Tuna 4001UBE npepctaesun A. MupeH Ha caite
http://www.aaroncake.net/circuits. Ha puc.17 nokasaHa cxema npoCTOW LuneindoBoNn
CUCTEMbI OXpaHbl, KOTOPaA MOXET MUCMOMb30BaTbCA B ABEPHbIX NPOEMax, NMPUXOXMUX Unn

ntobom gpyrom Mecte, rae wneind

A1 J_ 12 owem( Q) MOXeH 6bITb pasopBaH

o1 0w R HeNpoLWeHHbIMK  rocTAMK. B

] . | s KavecTse cUrHanuaalmm

o] LT - 10 Wi, ICNONb3YETCA CUMPEHA, HO MOryT
Toot = " MPUMEHATLCA TaKxke pene, 4ToObI
m 10 BKNIOYATb  BHELUHIOW  CUPEHY,

- ICT401BE  pyyc 17 curHan oxpaHe, CBETOBYHO

CUrHanM3aumio 1 T.n.

LLinerdd moxeT 6bITb 13 ntoboro Tmna Nnpoeoaa ¢ MakCMMasbHbIM CONPOTUBNEHUEM
npumepHo 90 kOm. [Mpu MCMONb30OBAHUM OYEHb TOHKOTO NPOBOLA MOBbILWAETCA
YYBCTBUTENBbHOCTb CUCTEMBI, HO LJIMHY MPOBOAA HY)XXHO YMEHbLWWTb M3-3a pocTa
CONPOTUBNEHWA.

PaccmotpeB peanbHo pabotatowme OC, MOXHO ckasaTb nmapy cnos u 06
nmuTatopax. Ha caiite http://www.gelezo.com pasmeLleHa nHopmauma 06 nmmtaropax
pabotel OC, 06bI4HO 3TO CBETOAMOR, MUTAOLLMIA C ONPEAeNeHHOR YacTOTON.

B npopaxe MOXHO HaWTU MMMOPTHLIE MWraroLine CBETOAMOLObI CO BCTPOEHHbLIM
BHYTPU npepbiBatenem. 1o pasmepam v BHELLHEMY BUAY (PUC.18) OHU He OTAMYAKOTCA OT
06blyHbIX, Hanpumep, ceetoguop Tvna L-56 dompmbl KINGBRIGHT nmeeT cnegytowive
napameTpbl: MNpAMOe HanpaxeHue 2,5 B; MakCcumanbHbIl NpAMOA TOK 25 MA;
MaKcuMasbHoe 06paTHoe HanpAXeHue 5 B; TemnepaTypHbIi AnanasoH -40...+85°C.

MuHUManbHOE HanpAXKeHue, NPU KOTOPOM HauMHaeT paboTarb NpepbiBaTesib BHYTPY
Takoro csetogmopa, pasHo 1,5 B (6e3 pobasouHoro pesuctopa). Mpu mcnonb3oBaHun
CBETOAMOAA C NUTAKOLWLMM HanpsxeHnem 6onee 2,5 B Heobxognmo ycTaHaBnvearb
TOKOOrpaHuumnBatoLLMin peanctop conpotueneHmem 300...1000 Om.
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OxpaHHble CUCTEMbI ANIA AOMa

AHanornyHeli curHanmsarop (puc.19) MoxeT ObiTb YCTAHOBMIEH B KBapTupe U
nUTaTbCA HENOCPEeACTBEHHO OT ceTu. Bop BpAp nu 6ynet pasbuparbcA, noyemy muraet
WHOMKATOP, M MOCMELUUT MOKMHYTb MNOMELLEHME [0 BO3MOXHOrO npuesga HapAapa
MUIIULAK MW BKIKOYEHWUA CUPEHBI.

CBeTOOMOOHbIA VHAMKATOP C MPEepbIBUCTBIM CBEYEHWEM HECIIOKHO M3rOTOBUTb
CaMOCTOATENbHO Ha 0CHOBE Nto6Oro 06LIYHOTO CBETOAMOAA W UCMOMNb30BaTb B KayecTBe

5 vD1 R vD2
7 il KO247K 240k KC139A{KC133A)
N —P—= &
™J
b
?l - R‘ €12, 2mx
y A c 300..1x g ) ” |
1 P Py «
’ = S
N2 8 I~
T ' %
HLY LS8
SA1
. 4 >
+ Puc.18 Prc.19

umuTaropa pabotbl oxpaHHoro yctponctea. OH ycTaHasnmBaeTcA BONN3N OBEPU UK OKHA
U MOXET NPUMEHATLCA BPEMEHHO, NoKa He BYAeT yCTaHOBMEeHa OXpaHHAA CUrHanu3awms,
unn ke paboTarb OSIA OTBNEYEHMA BHUMAHWA OT MeCTa YCTAHOBKM MNOOKNHOUYEHHOW

Vo1 curHanmsaunn.
KO521AR247k  DD1KS64MH2 VTL.VI3KT3102A8  VO2KASZIA Pabora Takoro nHgmkaropa
—{S] I ' >

+8.158 B TPEPLIBUCTOM  pexume
CHVXaeT noTpedbnAaemyro cxemom
MOLLHOCTb, YTO OCOBEHHO BaXKHO
npyv NUTaHUM OT aBTOHOMHOIO
UCTOYHUKA.
Ha puc.20 npusepena
Tiwx  cxema  npepbiBatena  AnA
ynpasnexnua paboton 06blMHOrO
csetoguopa. Bce ycTpoicTeo
BbINONHEHO Ha opgHon KMOIT
MWKpPOCXeMe N COCTOUT U3 ABYX
reHepartopoB. [eHepatop Ha
_ 3nemeHTax DD1.3-DD1.6
paboTaeT Ha  NOBbLILEHHON
YyacToTe, HO MpW CBEYEHUW CBETOLMOAA M3-3a WHEPLMW 3pEHMA 3TO He 3aMeTHO. Takoii
PEXUM NO3BOMAET CHU3UTL NOTPEBNAEMbIA HAMKATOPOM TOK.
Bropoi reHepatop (DD1.1-DD1.2) BbipabatbiBaeT nmnynbchl Yactotorn okono 1 I,
yTo 0becneunBaeT NPepLIBUCTOCTb CBEYEHMA CBETOAMOA.

R3 750x
(]

»
>
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CnpaBoyHuk bP

CﬂpaBOqule AaHHble F’epKOHOB

Twn repkoxa KaM-1 | KIM-6 | KaM-2 | KaM-3 | MK-17 | MKA- MK-10-3 | MYK 1A1
oa. wom. 27101
PasMep | MM | $56x50 | ¢ 4.2x37 | 3,2x21 |¢ 4,05x18] $3,1x20 | ¢38x28 | $23x11 | ¢3x21 5
KommyT. d 25 Br 20 Br arr
MOUHOCTL = |Aa030Br 20 Braxr. a0 10 Br 30Br |A075B1| 12Bracr 10 Br ao 15 Br
A, Br,BA [iuayx 1.5 BA 06 BA
a ~ | 5110% |5"10%,110/5"10%,130| 510? | 5"0° |3"102%,150 |5*102%/-30uwg.| 57102
wepxersst | = | <2300 |5102/260[5"102,180] ~ 1256 | +-80 [5%102.,250 5*10%/100akr.| /- 160
Konuvecteo " . 5*10% -\ o . 2M10° -\
Coabamanei | PR [10°:410°(10° - 5%10°) = 07" 1107 A 10°(10° -\ 107 10% A 5°10° | 10° -\ 5*10° s
Hacrora | “10-\ 50 20 100 1080 [ o9 0 10\ 100 |05-\ 100
KOMYTauuu 328.0T.pex. 328.07.pex. 328.07.pex. 228.07.pex.
.0 15..25 | 30..50
. 0A 2575
mac mp.A| 50.72 | 35.50 | 21.42 | 4266 | 30..60 | 30..45 12..30
cpaSarusauns | rp. B | 68...92 45...60 32..64 38..83 [ 50...80 40...60 23..60 2..75
A p.B| 88120 75100 5580 1260
. C 30...60
rp. Al 35..75
mac c‘;’."é 03.09| 03.09 | 03.09 |03.09/03.095/035..085| 035..098 | 03..09
om. | 08 05 05 2 03 05 0.3 0.3
Bpewn a6 2 2 1 15 1 1 06 1
3n. Mpown. | =~ 500 360 180 70200 | 150 | go0 110 127
amn.
Meonaym | = 700 500 250 |100..280| 210 150 180
Conp p.A 03
Om mp.6| 01 02 025 05 0.15 03 03
fp. 0.5
MKA- | MKA- | MKB- MKA- | MKA-
TR FOPKOHA | o, | MIA10105 |MKA10104 | oy | 1a101 | 17701 [MMA-20101) 5o | 27601
Pasmep | wM |0 2,1x10.4]p 2,3x10.4]  55x36 [ ¢ 2,3x14.2[  42x18 | ¢ 295x20 | ¢ 5,6x30 | 3,25x28)
KommyT. ~
MOU{HOCTL ~ 108r 218Br 10 Br 10 Br A0 120 Br A0 158Br
A Br.BA Tyuayk 06 BA 2090 BA
Ji? ) Wit g10’r30ma |\ 100 | 5710° 5'10; +#130) 15 \ 59| 5710°
Hapaxem | = 5107 .%. 100 arr. /- 100 5*102 -/- 180 /- 60
Konuuecteo . 2110*\ [ 5t10° | 200.000 5110° | 12"10°
Coabarueauni| P 10° A 6710 pose | aqet | vacos | VIO L g |\ o
Hacrora |, 10\ 400 20\ 50 | 50\ 100 1r100 |35 | 2
KOMYTaumn 228.0v.pex.
.0
. 0A
mac p. A 10...30 .25 50...72
cpabaTusanns . B 10...40 50...80 15...35 21...42 68..90 | 80...120
A . B
. C
. Al
Mac c:?é 035.095 |03..095/035..095 035.09 |04..09 k28
om. 03 2 0.4 0.3 1 1
Bpeun [ a6 05 2 1 1 2 3
3n. Npoun. ~ 110 500 160...180 200 500
Meonauym [ = 150 700 | 220..250 280 700 450
. A
o 6] 015 | 03 | 015 | o015 05 0.15 02 | 018
m. B

38
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CnpaBoy4Huk BP

TexHuueckue paHHble Nbe30ANEKTPUYECKUX Manyaneneﬁ

Tun HasHauenue HanpraxeHue, |Tok, Yactora,  [[pomkocTb, |duametp, |TonimHa,
npeobpa3sosarena B MA Ky Bb MM MM
KPX-1205B besosymmep |5 50 2,3 85 12 75
(MMwanka)

MDB3-12 Mbesosymmep |12 50 2,3 85 12 75
MDB3-3 Mbesosymmep |3 30 2,3 85 12 75

3n-1 3BOHOK 5 1 1.3 75 39 4

3n-2 3BOHOK 3 1 3.5 75 23 0,5

3n-3 3BOHOK 3 1 41 75 42,7 2,1

3M-5 3BOHOK 3 1 1,5..3 75 44 6,5

3-6 3BOHOK 3 1 4,1 75 32 1,3

3n-18 3BOHOK 3 1 4,1 75 22 7

3n-19 3BOHOK 5 1 1,8..3 75 35 7

3n-31 3BOHOK 5 1 5 75 17 5

3n-22 CupeHa 6 1 1.35 75 32 4

3M-25 CupeHa 3 1 4,1 75 22 7

/ MonesHanA nHdopmauuma AN

Mpu obcyxpeHnn Bonpoca 06 0XpaHHbIX YCTPOMCTBAaX B AAHHOM BbINYCKE OCHOBHOE
BHUMaHWe ObIsio yaeneHo oxpaHe NOMELLEHWIA, OQHAKO TeMa COePEXEHNA NNYHBIX
BELLEN, KOrga KpyroM KapMaHHWKW Tak 1 HOPOBAT BbITALLMTL KOLLENEK U3 KapmaHa 1im
CYMKWU, CTawmTb 6apceTky M3 aBToMobUNA 1 T.M., HE MEHEe akTyasibHa. YCTpoicTBa
onoseLleHNA 0 nponaxke Bbllle y>Xxe onucaHbl, B nuTepatype BCTpe4aroTCA N apyrue, Ho
BCE OHU NULLb OTMEYAIOT ADakT Kpaxku, a NpepynpeaunTb ee He MoryT. U geno,
HaBEPHOE, HE B TEXHUKE, & B METOAMKE NMPUMEHEHUA TaKUX YCTPOICTB, PACCUUTAHHO
Ha TO, UTO (DaKT Y>Ke NPOM3OLLES, HO NPX 3TOM HE YUMTbLIBAIOLLENA, YTO MOMNPaBUTbL
nocneacTtenA 6biBaeT NO3QHO.

Pepakuwna BP B cBA3u ¢ atum 06bABnAeT KOHKYPC Ha nyuwwyto metogmky
NPeaynpeXKaeHnA KPaXkn fIMYHbIX BELLEH 1 peannsaunio Ha 3Toii OCHOBE YCTpOWCTBa
npeaynpeXxparoLLero YCTPOMCTBA. YCNOBWA KOHKYpCa NPOCTbl: NPUCHINAiATe B HaLL
agpec (cTp.1) MeToaMKY, B KOTOPOW KOPOTKO OMWLLWTE MPUHLMM 3aLLNTbl OT
3M10yMbILLIEHHWKA, 1 NPUHLMNWATIBHYIO CXeMY YCTPOWNCTBA, peanmaytoLLero 3ToT
npuHuun. Mpegnoytenne byget otaaHo Hambonee U3oLWpPEHHON MeToauke u Hambonee
MPOCTOi CXeMe OfLHOBPEMEHHO.

KpaiHuii cpok npucbinku marepuanos - 15 okta6pa 2004 r.
MobepuTtenen XaoyT AMNAOMbBI U AEHEXHbIE NPeMUN. UTorn KOHKypca 1 yylune
\ matepuansl 6yoyT onybnvmkoBaHbl B HOAGPLCKOM HOMepe BP. /
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Mutanne JIAC

Mutanne namn pHesHoro ceeta (J1OC) B cTaHOapTHOM BapuaHTeE HE Bbl3bIBAET
HUKaKUX BOMPOCOB, €CAM €CTb apmartypa WM nogxofAwlaA K Heil namna, MCnpaBHO
nyckoperynupytoLiee yctpoictao (MPY), coctoAwee us bannacrta (apoccena) u craptepa
M paccyMTaHHOe Ha namny 3apfaHHOW MOLLHOCTM. A korga OTCYTCTBYET OAMH W3
NepeYNCneHHbIX KOMMOHEHTOB, UM OH HEUCNPABEH, WN HE COCTLIKOBLIBAKOTCA HOMUHATbI
OTAENbHbIX YacTel, Toraa BO3HWKAET None Af1A TBOPYECTBA, HA KOTOPOM paguontobutenu
Y>Ke HECKOJIbKO LECATUNETUIA NOXKMHAKT Pa3HO0OPa3HbIE KOHCTPYKTUBHBIE PELLEHNA.

Opyraa obnactb papguontobutenbckoro TBopyecTsa B obnactu nutanma NOC - ato
YNYYLIEHNE XapaKTEPUCTUK CTAbUNIbHOCTW 3amycka W [ONrOBEYHOCTU nammbl NyTem
3ameHbl MarHuTHbIX MPY 9nekTpoHHbIMKM, a Takxe ucnonb3osaHue J1IOC onA cospaHuA
ansTepHATMBHOMO WA aBapWIAHOrO OCBELLEHWA MPU NUTaHUKW OT 6atapen NOCTOAHHOIO
TOKa. HXe Mbl NpuBEAEM HEKOTOpbIE, HA HaL B3rnAQ, Hanbonee MHTEPECHbIE peLLeHua,
KOTOPblE MOABWANCH B NOCNefHee BPEMA.

CopepxxaTtenbHyto nonbopky nrPy
npeacTtaBun A. KaebleB U3 r. Ygobl. OH cuuTaer,
YTO 3HAKOMble HaM YCTPOMCTBA CTapTEPHOro
saxurannAa J1IOC (puc.1) obnagarot Takumu
HepocTatkaMu, Kak HeonpefesieHHoe BpeMA
3a)XXuraHuaA, neperpyska aneKTpoLoB famnbl Npu
€e  BK/OYEeHUW, MOBBILWEHHbIW  YPOBEHb
paguonomex. B Hux HaubonblueMy HarpeBy MOABEPratoTCA y4acTKU HWTEl Hakana, K
KOTOPbIM MOABOAUTCA CETEBOE HAMPAXEHWE, U YaCTO HUTb NEeperopaer.

bonee nepcnekTuBHbl GeccTapTepHble YCTPOMCTBA 3aXXUraHuA, B KOTOPbIX HWUTK
Hakana He rperoTcA, a BbIMOMHAKT (DYHKLIMIO ANEKTPOLOB U Ha HUX MOAAETCA HanprXXeHue
noaxura rasa B namne.

Cems

Puc.1

cgostxggog B TIPY, paccuntaHHoM Ha

Kcs";g; — T nutaHue NOC MolHocTbio go 40 Bt

11 ysmo KEMOSA (pne.2), ceteBoe HanpAXeHune

nopaercA 4epe3 ppoccenb L1 Ha

R1 MocToBoin BbinpAmMutens VD3. B oguH

o ot osmmx?‘mg m n3 nonynepuopos CETeBOro

8§ T ‘ HanpAXeHWA  KoHpeHcatop  C2

! x4008 ELT  sapmxaerca yepes crabunutpoH VD1,
VD2 KC630A 40Bm

a koHpeHcatop C3 -  yepes

Puc.2 crabunutpon VD2. B TeuyeHwue

CrEepyroLero nonynepuopa Hanpaxe-
HWEe CETN CyMMMPYETCA C HANPAXXEHNEM Ha STWX KOHL.eHcaTopax, B pesynsrare Yero namna
EL1 3axwuraetcA. locne 3TOro KOHAEHCATOPbl Pa3pAXakTCA Yepe3 CTabuiMTPOHbI W
QMopabl MOCTa U B JafibHEMLLEM He BAMAKOT Ha paboTy yCTpoicTaa.
Pesuctop R1 cHumaer ocrtatouHoe HanpsaxeHuwe Ha anektpogax J1OC nocne
BbIK/toueHuA MPY, uto Heobxogumo anA 6e3onacHon 3ameHbl fiamnbl. KoHgeHcatop C1
KOMMEHCWPYET PeaKkTUBHYHO MOLLHOCTb.
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Mutanue NAC

B Takux MPY KOHUbl HATVU HaKana MOXHO COeQUHUTbL BMECTE, Toraa B CBETUNBbHUKE
6ynet paboTatb 1 n1amna ¢ NeperopesLUNMU HUTAMU.

czosm,p x 3008 Cxema ppyroro BapuanTa [PY

VD1-VD4 KA243T  \10111H0CTbIO Bonee 40 BT npuBeaeHa Ha

i1 ym# VD3 f;' puc.3.  MocToBOW  BbIMPAMUTEMD
1ysnao 2R

1 BbIMONHEH Ha pawuopax VD1-VDA4.
voz# MyckoBble koHaeHcatopbl C2, C3

#Vlr2 3apAXKalTCA Yepe3 TepMOpPesncTophl

=3M,,¢ VD4 R1, R2 ¢ nonoxurtenbHblM Temnepa-

x 4008 05Mx¢ < 3008 g;’fs?z ggm TYPHBIM KOI(PULIMEHTOM COMPOTUBIE-

HUA. TepMOopesncTopbl OrpaHUYMBarOT

Puc.3 TOK 3apAAKN KoHAeHCaTopoB. MocKobKy

KOHZleHCaTopbl BKMHOYEHbl Mocnefosa-

TenbHO, HanpsxeHne Ha namne EL1 poctatouHo AnA ee saxuranuA. Ecnu Tepmope-

3uctopbl GyoyT B TENNOBOM KOHTakTe C AMOAAMM MOCTa, MX COMPOTUBAEHWE Npu
HarpesaHun AUOQ0B BO3PACTET, YTO MNOHM3UT TOK 3apPAAKK.

bannact He o6A3aTeneH B

~220 B

c105m¢x3008 N

. yKa3aHHbIX YCTPOMCTBAX NWUTAHUA M

EL1 "‘ VD3 R4 MOXeT ObiTb  3aMeHeH namnon

’”"503"’ Ku"”‘ m HaKanuBaHWA, KaK NokasaHo Ha puc.4.

VD1 KG103A Mpn BKNHOYEHUM YCTPONCTBA B CETb

o C2 0,5mx® x 3008 npoucxoguT pasorpes namnbel EL1 u

§ R1E ’il : Tepmopesuctopa R1. TllepemeHHoe

) g VD2 EL2 HanpAXeHWe Ha BXOAE [AMOLHOro
cris-2 ‘"‘ 103A 408

KA M mocta VD3 Bo3pacTaer. KoHpeHca-

Puc.4 Toppl C1 n C2 3apaxawTtcA uyepes

pesuctopbl R2, R3. Korpa cymmapHoe

HanpAXXeHNe Ha HWX AOCTUrHET HanpPAXeHuA 3axuraHnAa namnbl EL2, npowsonper
6bicTpaA paspAnka koHpeHcatopos Yepes VD1, VD2,

[ononHnB 0BbIYHbLIA CBETUABHUK C NAMMON HakanuBaHUA OaHHbIM YCTPOWCTBOM C

NIOMWUHECLLEHTHOW NaMmnon, MOXHO ynyywutb obliee uMnM MecTHOe ocBelleHue. OnA

namnbl EL2 mowwHocTbio 20 BT EL1 gomkHa 6biTb MowHOCTBHO 75 unmn 100 BT, ecnun xe

c105m¢x3008 EL2 npumeHeHa MolLHOCTHHO 80 BT,
. EL1 cnepyet B3ATb MowHOCTHO 200
EL1 1k VD3 R4 unu 250 BT. B nocnepHem BapuaHTe
’”"5"8’" K“"”A M AONyCTUMO M3bATb U3 YCTPOMCTBA
VD1 K103A 3apAnHO-paspAAHbIe Lenu n3 pe3ncTo-

0 C2 0,5mxd x 3008 pos R2, R3 u pmopgos VD1, VD2.
] o ’i . Opyron sug MPY onA MOLLHbIX

o~ R1
U o452 "‘E] EL2  JIAC - c y4eTBEpPEHWEM BbINMPAMIIEH-
103A 408m

Kq HOrO HampAXXeHWA, cxema KOTOpPOro
Puc.5 npuBeneHa Ha puc.5. TepMopesucTop,

BrokHoT “Papioamaropa” Ne 5 1717



Muranue NAC

MOOKNKOYEHHBLIN NapannenbHo BXody AMOOHOrO MOCTa Mexmy Toukamu 1, 2 y3na Y1,
obecneynBaeT NNaBHOE YBENIMYEHUE HANPAXKEHWUA HA BLINPAMUTENE-YMHOXUTENE, a TaKXKe
pemndupoBaHme KonebarenbHOr0 npoLecca B CUCTEME, COOEPXKaLLed PeakTUBHbIE
3MIEMEHTbI, @ 3HAUUT, CHUXKEHME NOMEX, NPOHUKAIOLWKX B CETb.

Haw nocToAHHbIA aBTop C. EnknH URSXAO 13 r. XKutomupa npegnaraet nogbopky
cxeM TPY onA W3rotoBneHUA CBETW/IbHUKOB C NMPUMEHEHWEM ManoMolHbix 5...20 BT
NnAC. Mockonbky acCOPTUMEHT MafnioMOLLHbIX JTAC pasnnyHbIX U3roToBUTENEN [LOCTATOUHO
LUMPOK, BECbMA CYLLECTBEHHO OTAIMYAKOTCA W WX XapakTepucTuku. [aHHble, nonyyeHHble
aBTOPOM, MpuBegeHsl B Tabn.1.

Tabnuua 1
Tun namnsl - |MowwHocTb, |HomuHanbHoe |HomuHanbHbii Motepu MpumeyaHve
Br HanpAaxeHne |[Tok yepe3 MOLLHOCTY Npy
Ha namne, B [namny, A peaKTMBHOM
6annacre, %
TSF6T5/D |6 50 0,12 * ** W3r. Kurait
* 8 60 * - ** OnexTpoHHbI 6annact, KNp 0,9,
notpebnenue ot cetn 220 B - 40 MA
* 8 * 0,17 36
* 13 * 0,17 37
B 15-1 15 * 0,33 29
b 20-2 20 6516 0,35 24 Nar. Poccus,
ng 20-2 r. CmoneHck

* MapameTp y aBTopa OTCYTCTBYET

** MapameTp NonyYeH B pesynbrate KCNEPUMEHTOB

NAOC MOXHO NUTaTb Kak OT MCTOYHWMKA NEPEMEHHOr0 TOKa, Tak U OT MOCTOAHHOrO.
an N3rotoBneHnn cBeTUIbHMKOB C NUTaHWEM MNOCTOAHHOIO TOKa HGO()XOJJ,I/IMO yuunTbIBaTD,
yto 6onbwmHcTBo JIOC npepHasHadveHbl onA pabotbl TONbKO HA MEPEMEHHOM TOKE.
Hanbonee uenecoobpas3Ho nuTaHue OT WCTOYHMKA MOCTOAHHOrO TOKa LANIA TeX famn,
KOTOpbIE Y>Xe He MOoryT pabotatb Ha NEepPeMEHHOM TOKe, a uMeHHO npu nepexope J1OC B
OJJ,HOI'IOJ'IyI'IepI/IOJJ,HbIVI Pexum, Y10 BbI3BAHO HEPABHOMEPHbIM U3HOCOM €€ JIEKTPOA0B B

R1l_1m npouecce okcmayarauum w

s1 VDS"D"‘{?_‘,""‘“’ s21 BLIMIAQMT KaK MuUraHue, a

XpP /_ﬂll_ TaKxe npu o0bpbiBe 04HON WK

C* cs] neyx Hutein Hakana. JIAC ¢

:2208 Vo1 YN T T TakuMm pedekTamu

xP VD2 _Jca ce | ||s22 LenecoobpasHo "poxurars" Ha
C1,C2 | c2 ZEHI\M/L L1 NOCTOAHHOM TOKe.

‘3uu6308'_”_ > n620 Cxema Takoro [IPY

VD4 L1.2 nokasaHa Ha puc.6 u

_E._ C3C6-4700x6308 npegcTasnAeT cobon BbINPA-

Puc.6 MUTeNb C eMKOCTHbIM Bannac-

LI’E-' BnokHot “Pagioamartopa” Ne 5



Mutanue NAC

Tom (C1, C2) v gBymAa yosoutenamu (C1, VD1, VD3, C3, C5; C2, VD2, VD4, C4, C6)
BbIXOLHOMO HanpAXeHWA (ganee - ymHoxutenAmu). [1ByxoOMOTOYHbIA pgpoccenb L1
UCNOMb3YETCA ANA CrNaXMBaHMA BbINPAMIEHHOrO HanpAXeHWA. OT aHanornyHbIX CXem,
onybnukoBaHHbIX B pPapguvontobuTenbCcko nutepaTtype, CXema OTNNYaeTCA Hannyumem
YCTPOWCTBA [AJSIA MEepPenofitoCOBKWU, BbIMOMHEHHOrO Ha S2. C ero MOMOLLbH MNpu
HeobXxooMMOCTU MEHAKT MOSIAPHOCTL Ha namne AAA YCTPaHEHWA MOTEMHEHUA
NOMUHOCDOPA B paiioHe NONOXUTENBLHOrO 3NEKTPOAA. epekntoueHne NPOM3BOANTCA NpK
pasoMKHyTOM S1.

Mpoctaa cxema nopxxura "xonopHoii" JIAC pe3oHaHCHbIM cnocoboM npeacTaBeHa
Ha puc.7. Mpu BKIKOYEHUN B CETb LieMNb NOCNER0BaTeNbHOro pe3oHaHcHoro koHTypa L1C1
3aMbIKAETCA Yepes CTapTep, NPOUCXOAMT HAKOMMNEHUE 3HEPTN B PEAKTUBHbIX 3/IEMEHTaX.
MNMocne oCTbIBAHUA MNACTUHKU CTApTep Pas3MbIKAETCA, UMMYNbC BLICOKOrO HanpAXeHUA
npuknagbiBaetca K J10C, n oHa 3axuraetcA. PeakTuBHbIM 6annactoMm CnyxuT gpoccesib
L1. Ecnu napametpbl pe3oHaHcHoro koHtypa L1C1 nopobpaHbl npaBunbHO U KX
PEaKTUBHbIE CONPOTUBIIEHWA OAMHAKOBbI, TO BEMMYNHBI HANPAXKEHUA, BO3HUKAIOLLME HA
HUX NPU pasMblKaHUW LENW NUTAHWA KOHTYPa, TOXXE OAMHaKoBbl. MOXXHO coenatb BbIBOA,
YTO HE UMEET 3HAYEeHWA, NapanesibHO KakoMy M3 PeakTUBHbIX SIEMEHTOB MOLKYATb
namny (puc.8) onA nogxwura.

L1 R1 1M
S1_- |c2 ||3am]| EL
) I NG 20-2
SF1
2208
L1
¢ Puc.8

MpenMyLwecTBOM NPUMEHEHWA EMKOCTHOrO
6annacTta B BuOE, NOKa3aHHOM Ha puc.9, ABNAETCA
BO3MOXHOCTb MOAO0POM eMKOCTW KOoHAeHcaTtopa
perynupoBartb TOK Yepes Harpysky, T.e. UCMob30BaThb
pasnuuHble no mowHoctn JIOC. K Tomy e,
NCMOMb30BaHWE EMKOCTHOro 6annacta noBbilLAeT
COS(® NOTPebUTenbCKOM CETU, MOCKONbKY OCHOBHbIE
6bITOBbIE HArPY3KN UMEIOT UHAYKTUBHBIA XapakTep.

HepocTtatkoM MPUMEHEHMA YMCTO EMKOCTHOTO
6annacta B CBA3X C (Pa30BbIMW COBUrAMW MEXAy

Puc.9 TOKOM W HanpAXeHWeM B Lenu J1J1 ABRAETCA Hanmune

BnokHot “Pagioamartopa” Ne 5 I7I:','
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R4 1m
[

2208

TS F6TSD

« B

Puc.1

BK3yasibHO 3aMETHbIX MyfbCaLuin CBETOBOMO
notoka. CambiM MpOCTbIM CMNOCOBOM  UX
yCTpaHeHuA ABnAeTCA BKJ/IKOUEHME
nocnenoBarefisHo c 6annacTHbIM
KoHpeHcatopoM pesuctopa 20..40 Om
(puc.10). OpHako BEnMYMHA MOLLHOCTM,
BbIJENAKOLWLAACA Ha 9TOM  pesucTope,
com3amepuma ¢ mowHocTero JIAC, noatomy
npUMeHeHne [ANA STOW Lenu pesuctopa
3HepreTMYecKn BPAR NK LenecoobpasHo.
Komnpomuccom ABNAETCA
npUMeHeHne KOMOUHUPOBAHHOMO peakTuB-
Horo 6annacta (KPb), a MMEHHO ycTaHOBKa
AJ1A TOW Xe uenu BMecTo pesuctopos R1-
R3 (pmc.10) ppoccena c  manon
WHOYKTUBHOCTLIO U HEBOMbLUMM aKTUBHbLIM
conpoTueneHnem (puc.11), 1.e. npumeHe-
HUWe ANA ycTpaHeHuA nynocaumin BMecTo RC
pemndompyrowen  uenoukn LRC. Tpu
ucnonb3oBaHnm KPB MOCTOAHHBLIN  TOK
(BbI3bIBAEMbIN  MOABNEHNEM  HEKOTOPOM
HECUMMETPUWN 3NEKTPOLOB B npouecce
pabotel JIAC, 4TO MMeEeT MecTo npu

WHOYKTMBHOM 6annacte) 4Yepe3 APOCCENb He MPOXOAMT, YTO MO3BOMAET 3HAUYUTESBHO
YMEHbLIUTb ero rabaputbl, NMPUMEHUB 3aMKHYTbIi 6€3 YCTAHOBKW HeMarHuTHbIX
MPOKNaAoK MarHMTONPOBOA, HEBOJbLIOrO CeYeHuA.

AnA  ynyyweHnAa  ycnosumn

nopgxura B cxeme (puc.12) wncnonb3oBaHbl

NONOXKWUTENbHbIE KAYecTBa PacCMOTPEHHON cxeMoTexHukn BkntoveHua JIAC. Tok yepes
namny ymeHblueH go 0,12 A npotus 0,17 A, 4To CHWXaeT BPOCOK TOKa Yepes3 HUTU Hakana

R1 1m
Xs XxP
—_ ¢ <€
L1 C11] 0,47 mx VD1 01226 6
T 1‘/& C2 || 0.47 mx R3 100 ¢ Xs XP
o oy oy
HL1
208 c3 0 TS FBTSID |ox
047mx | | XS XP
AT R2 1m T\ )y
xs XP
€ e f } <
2A Puc.12

L’Iq
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Mutanue NAC

npyv BKIOYEHUW, YBEMYMBAET CPOK WX CAYXObl. [nA BO3MOXHOCTW KOHTpONA
pabotocnocobHocTn 6noka MPY BeegeH wuHamkatop HL1 Ha TtupatpoHe MTX-90,
pabortarolmii B peflakcaumnoHHoM pexxume. OCOOEHHOCTbH) CXEMOTEXHWUKM MHAMKaTopa
ABNAETCA OTCYTCTBME KOHAeHcatopa unbTpa, QYHKLMIO KOTOPOro BbIMOAHAET
BpemMAsagarowmii kongeHcatop C4. Conpotuenenue BpemAasapatolen RC-uenoyku
cospatot pesuctopsbl R1, R2, R3.

Cxema (puc.12) paboraet cnegytoimm o6pasom. Mpu BktoueHun S1 "3axuraerca”
cTapTep, NPOUCXOAMT Pa3orpes ero BUMEeTannMYecKomn NNacTUHKW, KOHTaKTbl 3aMbIKatoTCA,
nHgmkatop Ha MTX90 racHet. o mepe OCTbiBaHWA OUMETANNMYECKON NNACTUHKK
NPOUCXOANT pasmblkaHue KOHTakToB SF1. Bo3HMKWee B peakTMBHbLIX 3f1eMEHTax
NOBbILLEHHOE HanpAXeHue npobuBaeT yxe "NporpeTyr” namny, W OHa 3aXMraeTcs,
LUYHTMPYA Lienn cTapTepa v UHAMKauWy. [aHHbIA NpoLecc XOpoLwo 3aMeTeH 3pUTENbHO:
CHavana saxuraetcA craptep, 3atem MTX90, MOTOM OHW racHyT, OMATb BCMbIXMBaET
cTapTep, a nocse Hero ¢ HEKOTOPOW 3adepXKKOMW, KoTopaa onpepenaetca Lenoykon R3C4,
TMpaTpoH, 3ateM 3axuraerca J1AC, wyHtupya uenu HL1 u EL1, n oHn racHyT. MNockonbky
LA NOSTyYeHNA [OCTATOYHOW aMMMTYAbl PE30HAHCHBIX HANPAXEHWA SF1 [omKeH XopoLLo
pabotatb Kak pasmblKaTeflb, eMKOCTb, BKJIHOYEHHAA MapanfesibHo ero KOHTaKTam,
ynaneHa. ysenuuenue cymmapHoi emkoctu C1, C2, C3 npusoaut K 60onbLuemy pasorpesy
HUTEN Hakana, MOCKONbKY TOK yBenuumsaercA fo 170 MA. OpHako 9T0 yBenuveHue
BU3yanbHO Ha CBETOOTAAYY HE BAMAET, @ 3aXuraHme NpPOUCXOAUT TaK Xe, Kak 1 Npu Toke
120 MA - yepe3 5..7 c (onpepenAeTcA BPEMEHEM OCTbiBaHMA OUMETanIM4eckon
NAacTUHKK CTapTepa) nocne Nepeoro pa3MblKaHUA KOHTAKTOB cTapTepa.

B cxemy BBefeHa CepBUCHAA BO3MOXHOCTb - PEXWMM HOYHMKA. [AnA 3T0ro
nepekntouarenem S2 nocne nopxwura JIOC moxHo otkntountb C1. B pgaHHOM cnyyae
UCNONb3yeTCA Hanuune Ha BonbramnepHon xapaktepuctuke JIAC ructepesuca. Tok
notpebneHna namnbl ymeHbluaetcA 0o 80 MA, UTO MO3BOAAET NOAYYUTb KOHOMMUYHLIA
CBETW/bHWK. PacnpeneneHve HanpaxeHwii Ha anemenTax MPY: L1 - 50 B, C1-C3 (1,41
MK®) - 230 B, EL1 - 50 B.

Mopoxon, K KOHCTpyKumMu TPY (puc.12) ABnAeTcA peanu3aumnen »enaHnA nonyvntb
MWHUMasbHbIE rabapuThl, MCNONBL30BAB NPW 3TOM UMEIOLLMECA JOCTYMHbLIE U HEQOPOrue
pagnokoMnoHeHTbl. MarHutonposopg, 1 apmarypa gpoccena KPB L1 BbibpaHbl ucxoga u3s
ux rabaputoB, MO3BOMAILLMX YCTAHOBUTb [POCCENb B WMEIOLLMIACA KOpMyC.
MHoykTmBHOCTL gpoccena nopobpaHa Tak, vtobbl OH paboTtan M Kak peakTUBHbIA (He
BbILENAOWMA Tenna) pesnuctop (K npumepy, BMecto R1-R3 puc.4), BbINOAHAN OYHKLLMM
WHOYKTMBHOCTM NOCNELOBaTe/IbHOTO PE30HAHCHOr0 KOHTypa AJA  HaKOMMeHuA
L0CTaTOMHOro konuyectsa aHeprum npu nopxxure JAC.

OnemeHTbl [IPY pasmelleHbl BHYTPM Koprmyca OT BbIWEALWEro M3 CTPoA
KoHpeHcaTopa 4 MkOx600 B pasmepamu 110x65x32 Mm. CeuveHne nposoga 06MoTkm L1
paccymTaHo 13 Nosy4YeHnA NIOTHOCTM NePeMEHHOro Toka 4 A/MM2 Npy HOMWUHANIBHOM TOKE
yepe3 JIOC, aHanormyHo pacuety ceteBbix TpaHcdopmaropoB. CrteknAnHaa konba
cTapTepa u3BfeyeHa M3 apmarypbl, WUTATHbIA KOHAEHCATOP, BKMKOUEHHbIA napaniensHo
3rfeKTpogamM craptepa, ymaneH. SF1 yctaHoBneH BHyTpu kopnyca [PY u npunasH

BnokHot “Pagioamartopa” Ne 5 l7IE,
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CO6CTBEHHbIMU TMOKMMIK BBIBOAAMM K COOTBETCTBYHOLLMM SIENECTKaM coeauHmTenA XSi.
MPY coepmHer ¢ NOC YeTblpexnpoBOLHOI NIMHUEN C MOMOLLbIO coepnHuTenaA CLL-5.

MonTaxx MPY BbinonHeH HaBecHbIM CNOCOBOM Ha Hecyllei nnate pasmepamu
100x27x1,5 MM, Bblpe3aHHON 13 BbiBLUEN B YyNOTPE6AEHUN NeYaTHON NnaTbl, HEKOTOPbIE K3
MPOBOHUKOB KOTOPO UCMOJSb30BaHbl COBMECTHO C AOMONHUTENBHOW KOHTAKTHOMW My1aHKoR
Ha 6 nenectkoB ANA MoHTaxa. COOTBETCTBYHOLWME coefuHeHua KoHpeHcatopos C1-C3
BbINOSIHEHbI HA KOHTaKTHbIX niowapkax S2. MNepekntovarens S2 u coepuHutens XS2
YCTAHOBJIEHbI B KPbILKE KOPMyca, FAe HaxoguSUCb CTEKSAHHbIE MPOXOQHbLIE BTYNKM
3/1eKTPO0B KOHOEHCATOpa, K HElM e C MOMOLLbHO ABYX YrOSIKOB U BUHTOB C ravkamu M3
npuKpenneHa v Hecywiana nnara.

B ppoccene L1 ucnonb3oBaHbl MarHutonpoBsog W apmarypa oT [pocceniA
rPOMKOrOBOPALLEr0 YCTPONCTBA U3 TPAHCOPMATOPHON CTanu ¢ pasMepamu Ha puc.13.
TonwwmHa Habopa 8 MM. MNnacTuHbl CTAHYTHI NPONYLLEHHBIMU B OTBEPCTUA & 2,6 MM 4-MA
CTAXHbLIMW BUHTaMWU C railkamu M2,5. [pu pesoHaHce B [pOCCENe BO3HUKAKOT
3HaUMTESIbHbIE SIEKTPUYECKME HANPAXKEHWUA KaK MEXOY BUTKaMU, Tak U MeXay CNoAMM, a
TakXKe BO3MOXHO ABSIEHNE MArHUTOCTPUKLLAK, MOSTOMY OH HAMOTaH Ha KapKace C HaTArom

80 BUTOK K BUTKY, C MOCNOWHOW
usonAuuen kabenbHoi Gymaron
¥ Mmapku K-120. ObmoTka pgpoc-

@ 10| cena L1 umeer 1900 BuTKOB

2 / nposoga M3TB 2K0,25. WHayk-
I2xﬂ2,6 TUBHOCTb 0OMOTKM 1290 MIH.

31 5 MOXHO MCnonb3oBaTb LPOCCENb

. , 2020-A-01-017-YXJ14, umetoLLmin

] ¥ VHOYKTUBHOCTb 1096 MIH.
< KonpeHcaropel C1, C2, C3
Puc.13 © [ tuna MNT-96 emkocTbio 0,47
MkDx630 B, C4 Tuna MBM emkocTtbto 0,1 Mk®x160 B. Pesuctopbl R1-R3 tuna MJIT-0,5.
CoepuHutenn XS1, XP1 tunos CI-5, CLU-5. MNepekntoyatens S2 tuna MT-3. Ctaptep SF1
tvna 20C-12-2 (ronyboe ceeyenune). EL1 tuna TS F6T5/D. OnAa JIAC Manon mMoLLHOCTM
BMECTO CTapTepa MOXHO UCMOJb30BaTh KHOMKY, MOCKOSIbKY 3P03MA KOHTAKTOB NPU ManblX

TOKax He3HauuTenbHa.

Hn3koBonbTHOE nuTaHue OT barapeu NOCTOAHHOrO Toka - O@Ha u3 cdep
pagnontobutenbckoro TBOpYecTBa. MHTepecHble CxeMbl NPEACTaBfieHbl Ha caWTe
http://radiobusiness.narod.ru. B opHo u3 Hux (puc.14) nutaHue J1IOC MOXHO
OCYLLECTBUTb Kak OT 5 B, Tak 1 0T 12 B, TONIbKO BO BTOPOM Cily4ae Hago ysenuuntb R4 pasa
B iBa 1 nogobparb napamMeTpbl UMMYbLCOB.

Mukpocxema DD1 reHepupyeT MMMNyNbChl C XapakTepucTukamu, onpegenfembiMu
R1, R2, C1. Wmnynbckl ycunueatotcA TpaHaucTopoM VT1 W MOCTynakT Ha 3ateop
MnynbcHoro TpaHauctopa VT2. Ha ctoke VT2 HanpsxeHue 6bino Un=12 B, a Ha
MPOTAXXEHUN UMMNYNIbCA OHO “MPOCAXXMBAETCA” [0 YPOBHA MAaccChl ( TOK Yepes NepBUYHYHO
06MOTKY Npu 3TOM JIMHEHO HapacTaeT ), a NOCNe 3aKpblBaHWA TPAH3UCTOPa NPOUCXOAUT

L’IE BnokHot “Pagioamartopa” Ne 5
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BbiOpOC  (0ObI4HO rk‘

6onbwe 10B Ha VD1 Kms21
nepBuYHON  0BMOT- +5B T’W

Ke), KOTOpbIA MOBTO- m
pAetcA 7 Ha *
BTOPUYHOK 0OMOTKe, 3 4 R4
yepes VT2 3apsaxan H 25
C3 u obecneumnsan
TOK Yepes namny. Ha 1 x0M Vi .
ctoke VT2 curHan B R 3
"xonogHom" pexume
nokasaH Ha puc.15. €l 2 DD1 RS

Llenouykaes
VD1C2 npepHasHa- 1
YyeHa OnNA 3anycka I Puc.14
namnel B ONTUManb-

HOM pexume. [locne BKAOYEHWA CXeMbl flamna L

HaxopMTCA B "X0NOAHOM" pexxume paboThl ¢ HU3kum K. Puc.15

Mpy 3TOM Ha namne NPOUCXOQMT NafeHWe HanpAXEHWA )

okono 250 B, Ha ctoke VT2 Bbibpockl gocturatotr 10 B, HanpAxeHne Ha C2 pocturaer
NMPUMEPHO TaKOW K€ BENWYMHBbI, Mpu 9TOM 3a cyeT bonee Obictporo 3apApa Ci
MPOMEXYTKU MEXAY MMMYNbCaMM YMEHBLUAOTCA, 3@ CYET Yero BO3PacTaeT BbIXOLHaA
MOLLHOCTb. locne nepexoga namnbl B "ropAunic" pexxmm HanpsXXeHue Ha Hel napjaet oo
50 B. Beibpockl Ha cToke VT2 yMeHbLIAKTCA, MOLLHOCTb NagaeTt A0 HoOMUHanbHoW. Takoe
peLLeHne NO3BOMAET CHU3UTL NOTPebnAeMyo MOLLHOCTb A0 0fHOro BaTTa 6e3 nepexona B
"XONOAHbIN" PEXUM.

OnA yBenMYEeHWA MOLLHOCTM YMeHblIalT naysy ¢ nomowbto R1. TMpu
MakCUManbHOW MOLLHOCTU [JIMTENIbHOCTb UMMynbca OyaeT noytu paBHa nayse.
PekomeHpyeTcA anA Havana BnaATb BMecTo R1 mepemeHnHbin peauctop 100 kOm, a
BMecTo R2 - 5 KOM 1 nopobpathb »enatenbHblii PEXXUM NOL, KOHKPETHYHO namny.

VT1 KT31070 vnu 6nusknin VT2 KIM9466. TpaH3MCTOp MOXHO 3aMeHUTb NtobbIM
UMMNYNbCHLIM TPAH3UCTOPOM, KaK NOfeBbiM, Tak U BUNonApHLIM (BO3MOXHO, MPUAETCA
nogobparb R4/R5 ). TpaH3MCTOp LOMKEH AepxaTb HanpAxkeHue 6onee 80 B ( KT946 500 B
) U umeTb Hebonbluoe napgeHue HanpsxenuAa npu Toke 1 A. TpaHccpopmarop MOXHO
HamoTaTb Ha konbLe 400 20x12x6 MM unu 6poHeBoM ceppeuHmke Cb-20 n3 6ecnopogHoro
deppuTa ¢ bnms3kumn pesynsraramu, Npy 3ToM A Kosbua obmotka | 10 BUTKOB TONCTbIM
nposogoM 0.5 mm, obmotka Il - 150 BUTKOB TOHKMM nmpoBogom 0.2 MM, a Ha GPOHEBOM
cepaeyHuke obmortka | 5 ButkoB, o6mortka Il - 100. Bropyto 06MOTKY criepyeT HamoTarb He
MEHee YeM B ABa W30NIMPOBAHHbIX COA (CEKLMM) N CneauTb, YTobbl BUTKM U3 HAa4ana u
KOHLA HamMOTKW He Kacanucb Apyr gpyra. Ecnu mapka depputa otnnyaetcA, MOXHO
M3MEHWTb C AJIMTENBHOCTb UMNYNbCca AS1A nonyveHnA Hamnyywero KMA. Ovop VD2 ntoboi
€ 0bpaTHbIM HanpAXeHWeM He MeHee 1 kB.

b

3

DD1 555 (1006BW!1)
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Muranue NAC

MNpencrtaBneHHaA Ha TOM Xe
carite cxema (puc.16) nossonAet
nogknoyate Kk cebe  nwobble
HW3KOBOSbTHLIE  flaMMbl  LHEBHOIO
CBeTa MOLLHOCTbLHO 0T 4 f014 BT, Takue
kak 1b4-2, Ib4-7, I166-2, 11b6-7, J168-
1, NEUS, NBE10, J1618-1, TL4W/33,
TL6W/33,  TL6W/54, TL8W/33,
TL8W/840.

C nomouwbio pesuctopa R2
OCYLLECTBJIAETCA HACTPOMKA APKOCTU CBeYeHWA namnbl. Tpanauctop VT1 tnna KT805AM,
KT841A, KT842A, KT847A yctaHaBnvBaeTcA Ha papumatop 25 cm2, [lwop VD1 KO411AM.

B tpaHcdopmatope T1 nepsoi HamatbiBaeTcA 06MoTKa Il, noToM cnoi n3onAaumu,

C110 mkx15B
+

9-12m

Icz—

L
Puc.16

3atem - |, cHoBa cnon usonAuuu, 3arem - lll. [JaHHble No pacyeTy KonM4yecTsa BUTKOB
npeacTaBneHbl B Tabn.2. Tabnuua 2
Unut =6 B Unut = 12 B MarHuTonposoz
MowHocTe RS G 5 TITT13B 0.4 | N TBT2 [IT1oB 0,2 | 11138 04 |1 TIOBTN2
namnei, BT 0.15. .0,2 MM 0.15. .02 MM
4 6 12 80 6 22 60 526, 530 M2000HM
6 7 12 100 6 22 80
10 8 12 120 6 22 10 LLI7x7 M4000
14 8 12 200 6 22 8

Ha tom e cante npenctaeneHa cxema [NPY ¢ nutaHuem OT akkyMynAaTopa, yto
NO3BOJIAET UCMONb30BATh €€ B KAYECTBE PE3EPBHOr0 OcBeLLeHnA. [JaHHaa cxema (puc.17)
npenctaBnAeT coboit npeobpasoBartefib HAMPAXEHWA Mo Tuny 6MOKMHr-reHeparopa.
Bo3byxgeHne B HEM NPOMCXOAMT 13-3a 06pPaTHON CBA3W MEXAY KONMNEKTOPHON 1 6a30B0M
LenAMK TpaH3ucTopa NOCPeACTBOM COOTBETCTBYHOLLMX O6MOTOK TpaHcdopmaropa.
Peanctop R1 3apaet pexxum paboTbl TpaH3ucTopa.

T Mocne BkNtoueHWA BbikNtouaTena SA1 B BepxHei
obmoTke TpaHcdhopmaropa MOABAAETCA WMMMYNbCHOE
K] BbICOKOE HanpaxeHue, noctynatowee Ha J1AC. MMog
BO3AENCTBMEM YOapHOA WOHM3auWM rasa namna

g []] HauynHaeT CBeTUTbCA, NpuYemM CBETUTLCA 6yu,eT naxe

R14,3k cB1 namna Cc neperopeslleil HUTBIO Hakana, Ho
MoLHOCTbIO He Gonee 20 BT u He CAWLIKOM
U3HOLLEHHaA.
TpaHcchopmatop - cTpouHbin TBC-110J1A ot
yepHo-6enoro Tenesmsopa. Ero npupetca popaborars:
Puc.17 pasobpartb, CHATb BbLICOKOBONILTHYKD OOMOTKY W
naHesnbky KEHOTPOHa, a uTobbl TpaHcdopmarop He 'muwian”, nepep cOOPKOW cmasathb
KOHLLbl MarHMTONpoBogaa kneem. TpaH3nCTop - NPaKTUYeCKy 60 MOLLHBIA KPEMHUEBBIN
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Mutanue NAC

CTPYKTYpbI N-p-n uau p-n-p. B nocnegHem BapuaHte NpUOETCA U3MEHWUTb MOAAPHOCTb
BK/OYeHMA Oatapen M KoHgeHcaTopa. TpaH3uCcTop HeobBXOOMMO 3akpenuTb Ha
TENNOOTBOAE C nnowaabio nosepxHocT 30..50 cm2 b0 Npuxatb K anoMUHUEBON
nnaHke TpaHcdopmaropa ¢ NOMOLLbH CKOObI.

batapeA MOXeT BbITb COCTABMIEHA W3 YETHIPEX-LLUECTU rafbBAHUYECKUX INIEMEHTOB
373 oA BapuaHTa TYpMCTMYECKOro Noxoaa. B cnyyae asTomobunbHOro nytewwectana nnbo
B AayYHbIX YCNOBMAX HYXHO MNPUMEHUTb aBTOMOf)I/IJ'IbHy}O nnm  MOTOLUKNETHYHO
aKKyMYNATOPHYHO baTtapeto, Toraa MoXHO oborTuch 6e3 KOHAEeHcarTopa.

Mpeobpa3oBarens HaumMHaeT paboTarb MPaKTUYECKU cpasy Mocne BKAHOYEHWA.
JKenaemyto APKOCTb CBEYEHUMA Namnbl yCTaHaBnuBaroT nogbopom pesuctopa. OpHako
Ype3MepHO yMeHbLlaTb ero conpotnseneHne anAa nony4yeHnA 6onbLuen APKOCTN HE UMeeT
CMbICa, MOCKONbKY BO3pacTaeT ToK, NOTPebnAemMbin OT UCToYHUKa nutaHnA. OcobeHHo
3T0 KacaetcA BapuaHTa nuTaHuAa npeobpasoeartenAa oT 6atapen ranbBaHUYECKUX
3IEMEHTOB.

CDMpma TECCOF, BblNyCKaroLaA TUPUCTOPbI, npepnaraer Mcnonb3oBarb UX BMECTO
cTaptepa gnA 6onee nerkoro u HamHoro 6onee 6bicTporo n 6eclymHoro 3anycka J10C,
npuyemM HapeXXHOCTb TUPUCTOPOB ropasgo Bhille, YeM CTapTepoB, a gonroseyHocTts JIAC
npW TakOM 3anycke NoBbILLAETCA.

Tak Kak TUPUCTOPbI ABNAKOTCA TBEepAoTe/lbHbIMW nepeknrvarenaMn n He MMerT
MEXaHUYECKMX YaCTel, HyXXHO N3MeHUTb 06bIuHYO KoHUenuuto cxembl MNPY gna NAOC. Ona
nog)xura namnbl HeoBX0AWMO CO3[AaTb UMMYNMbC BbICOKOrO HanpPAXEHWA B HECKOSbKO
COTEeH BOJbT, YTOObI HEMELNEeHHO Havanacb MoHu3aumAa B namne. OO6bluHbIA Bannact
MOXET €C030aTb BbICOKOE HanpAXXeHWe TOMbKO B TOM Clyyae, eciiv NoCnenoBareSibHO C
HUM BKJIOYEH MeXaHW4ecKuid Bbiknovatenb. [103ToMy C TMPUCTOPOM CTaHAAPTHLIN
6annact noneseH NuLb B KAYeCTBE OrpaHNUMTENsA TOKa.

OpwvH 13 BapMaHToB UCMOMb30BaHMA TupucTopoB B MPY nokasaH Ha puc.18. Cxema
9NIEKTPOHHOrO cTaptepa npu nutaHum ot cetn 220 B cocTtouT n3 TpuHuctopa MT2 tuna
Q601E4, guHuctopa MT1 tmuna HT-32 n uenoukn R2C2.

T

L1 C1 3.3m
R1 47 k
2208
D1 :
40w
R R
Puc.18

KonpgeHcatop C1 3apsxaetrcA u pob6aBnAeT K HaNPAXEHU NUTaHWA CBOe
HanpAXeHWe Tak, YTo K namne npuknagsisaetcA Makcumym 600 B. 3apag koHpeHcartopa
ynpasJiAeTcA TMPUCTOPaMu Tak, YTobbl 3axXeyb Namny B TOYKE CUHYCOMBANbHON BOJIHbI
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Muranue NAC

okono 90°, T.e. B MakCUMyMe HanpAXEeHWA, HeoOXOOMMOM [ANA 3aXKUraHWA nammbl.
MocKonbKy TPWUHUCTOP BKNHOYAETCA KaXKOblA NONynepuop, BOMHbLI, HUTWM Hakana
npeaBapuTeNibHO pasorpethl, 1 namna NogXKUraeTcA MeHee YeM 3a CekyHay. Kak Tosbko
namna 3axkeHa, HanpAxeHwe napaet oo 120 B gna namn Ha 15..20 BT, u uenb
TUpMCTOpoB 60sbLUe HE PYHKLMOHMPYET, MOKa Namna He ByaeT 3axuratbCA CHOBA.

Cxema Ha puc.19 nokasbisaet ._mn_'
npumeHeHue  cumuctopa  ANA | T,
B

nogxwura namnbl.  Kak u L1 C13.3m ! D2

NpeabioyLein Cxeme KOHAEHcaTop R147 k K24°°EX
8 !

C1 3apaxaeTcA TaK, 4T0bbl C €ro !

pobaskont Ha namne 6bino 6onee VD1 V3

K24OOEX

450 B. Cumuctop Tuna K2400E Lamp 1N4004

3a)XKNraeTcA HanpsAXeHUemM OKOMo 40w "

220...250 B, noatomy B uenu 3apAfa e————

ux pBa. Tak Kak CcuUMUCTOP Puc.19

BKNIOYAETCA KaXAbl NOMynepuop, HUTW Hakana pasorpertbl, W namna 3axuraeTcA B
TeueHue 1,5 c. Kak TOSbKO namna 3axKeTcA, HanpAXeHwe Ha Hel nagaet oo 120 B, wn
CUMUWCTOP OTKJIHOYAETCA.

LUenouka R1VD1 ycTtaHasnusaeTcA No mepe Heobxogumoctu pnA crabunusauumn
MOMEHTa 3aXXUraHua nambi.

A. Pycak n3 r. CaHkT-letepbypra cunTaer, 4To T.H. “cpanbCcTtapt’ — BCMbIXMBAHWE U
MOpraHue namnbl B TEYEHUE HEKOTOPOro NMPOMEXYTKA BPEMEHW C MOMEHTa NOLXWra,
ABNAETCA 0COOEHHO BPeAHbLIM ABIEHNEM, MOCKONLKY OTCYTCTBYET CUHXPOHU3ALNA MEXAY
cpabarbiBaHuem cTapTepa U CMHycoupanbHbIM HanpAXXeHeM NUTatoLLER CeTH, u ceTeBoe
HanpmXeHne NUTaHNA MOXET YMeHbLLATb 3HEPruto Apoccena, He obecneunsan AOMKHOMO
YPOBHA B MOMEHT cTapTa Ha koHuax JIOC. 310 BbI3biBAET NOBTOPHblE cpabarbiBaHuA
cTapTepa, HakanbHble anemeHnTbl JIAC neperpeBaiotcA U ObICTPO BLIXOQAT W3 CTPOA,
HENPUATEH 1 BM3yanbHbIA 3PdekT “danbcrapra’.

ABTOp npegnaraer B KayecTBe peLUeHWA 9Toi npobnembl BkAuuTb B [PY
3NEKTPOHHbIA Bannact. B cxeme Ha puc.20 HanpaxeHue cetn 220 B 50 I cHavana
BbINPAMAAETCA, a 3aTeM MOLAETCA Ha CXEMY BbICOKOBOJILTHOM U BbICOKOYACTOTHOM
KOMMyTauuu, roe vactota nepeknoyeHnii Toka yxxe He 50 [, a AecATKM Kunorepl,.
BmecTo cTapTepa MChonb3yeTcA y)Ke He Cxema npepblBaHuA, a TepMUCTOP MAKM NPOCTO

— Bannact KOHMeHcatop 60NbLUION

—] _ eMKOCTH, KOTOpblit obecrneun-
MporpamMmupyeMbli 6

OCLUMARTOP W CXeMa BaeT paboTy  HakanbHbIX

2208 ynpaBneHus anemeHToB JIAC B TeueHue

- - | a KaKoro-To NMpoMeXyTKa Bpeme-

L || "':g;‘::y‘;’;‘;’:)"'" HU. DYHKUMM Xe ynpasneHua

KOMMyTaumen pgpoccens B

MOMEHT  MO@Xura nammnbl
cocpenoToyeHsl B cxeme MMPY.

o Puc.20
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Mutanue NAC

TakaA cxemMa WMeEeT TPOMHYHO
3P PEeKTUBHOCTb. Bo-nepBbIX, NOMHOCTHIO
UCKNYaeTcA “danbcTapt’, T.K.
Apoccenilb KOMMYTUPYETCA NP NopXure
BbICOKOBOJILTHBIM  KOMMYyTaTopom. Bo-
BTOpbIX, 6narogapA BbICOKOYACTOTHOM
KOMMyTauum, ras B flamne He ycrnesaeTt
[OEVNOHN3NPOBATLCA  MeXAy TOKOBbIMU
uMKnamu, a 3HauuT, AnA HOpManbHOM
pabotel namnbl TpebyeTtcA MeHbluee

[=2]
oc

180k

=
o

PTC 1BG
3508

HanpAXxeHue (NpumepHo 70% B OTnYMe
or BapuaHta ¢ 50TMu). B-Tpertbux,
MOCKOJIbKY 4acTota KOMMYyTauuu Bbille,
TpebyeTcA ppoccenb C  MeHbLUuen
WHOYKTUBHOCTbIO, @ 3HauuT, M C
MEHbLUUMKN pa3MepaMn U BECOM, YeM B
06bI4YHON CXeme.

a1
IRFP460 []

R10 10k

Q2
IRFP460

|
I

R7

165k

Cpepnm CXeMOTEXHUYECKNX PELLEHNIA
MOXHO BbigennTe SGS-Thomson (c
HepasHux BpemeH STMicroelectronics) u
International Rectifier.
STMicroelectronics ana ynpaenexua JIAC
npennaraet unn BCD-TexHonorun L6569.

Ananorom L6569 ABNAKOTCA
MUKpoCxembl  oupMbl  International
Rectifier 1R2151...IR2155. Cxema copep-
XWT NporpaMMupyemMbid  OCLUANATOP,
yacTota  KOTOpOro ycTaHas/MBaeTCA
anementamn Rf n Cf, pabotatowuin B
omanasoHe 25...100 klu, psa bydpepa ¢
BbIXOQHOW Harpyskod 275 MA ganAa

1N4141

ynpassieHna BbicoKoBosbTHbIMU MOSFET,
CXeMy KOHTponA W ynpaeneHudA. Makcu-
MaJsibHOe BbICOKOBOJIETHOE HAaMNpAXEeH!e g

C2
47 MK
X250

R5 100k

VD1
ZPD

X258

=
L

nutaHuA cxembl (V BOOT) konebnetca B

npepenax 500...600 B. [MpakTuyeckany

b= B =
o MK"47 MK
4

x2508

J

peanu3auMA  CXembl  9NEKTPOHHOrO
6annacta Ha atux UC npusegeHa Ha

R2
120k

puc.21.

Y International Rectifier B kauecTse
MOSFET ucnonb3yrotcA TpaH3MCTOpbI
IRF720. KoHKpeTHyto TOMONOrunto

\D4-VD7

BYT11-600

2208

R1 15

No{m

11080

VD2
D3

2xBYW100-100

Puc.21
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neyatHoW nnatbl YCTPOW-CTBA U 9998
pacrnonoXeHne JNEMEHTOB MOXHO
noYepnHyTb n3 TEXHWYECKOrO
onucaHnAa MukpocxeMm L6569, a vy
International Rectifier — n3 Design Tip
“DT-94-9” n “-10”. EcTb 1 6onee HoBble
paspabotkm B  aTto  obnactu,
Hanpumep rnbpuaHbie cxembl OUPMbI
International Rectifier IR5THXXX. B
KauyecTBe KOHKPETHOro  npumepa
paccmoTpuMm  Mukpocxemy |R51H420.
Cxema cogepXuT YynoMAHYTLIA BbiLle
YA ynpasnennA |1R2151 u pBad
BbICOKOBONLTHbIX MOSFET-TpaHauc-
Topa. [pu TakoM noaxope npakTu- -
YecKan peanuaaLmA CxeMbl OnekTpoH- Ly I Y "]l_ x2008  flamnn 1287
HOro 6annacta BbIFMAAMT HAMHOMO s 2’3813”" 165 5 e 0o

MpoLLe, Kak 370 NnokasaHo Ha puc.22.

[Be cxembl 6ecctaprepHoro Bkntovenuna JIAC npeacrasneHsbl Ha cante http://iww.
tvmaster.pisem.net. OgHa u3 Hux (puc.23) copepXxut gpoccesb B kayectse bannacta, oHa
ObICTPO M HAZEXHO 3aXXUraeT famnbl MOLWHOCTLIO 20 1 40 BT (B TOM umncne u namnel O

CrOpEeBLUMMM HATAMU Hakana).
¢ vp1 vD3 VD5 Bt C1, C2 0,5 mk® 400 B, C3, C4
L4

D1-D4 1N4007
o0—{_{ 11—
R110x0,5Br

AM
IR51H420

C5

1D61N4148 - !
N

l—" = = 1 3 0,1 Mk®x1000 B, VD1...VD6 ntobble Ha TOK

L T 0,1 A gna NAC-20 1 0,2 A ona JIAC-40 u
2 = | % A1 c4 obpaTHoe HanpAXeHne He MeHee 600 B.

2208 | « T L1 ppoccenb, COOTBETCTBYHOLLMIA

vD2 |vD4 VDB TMny namnel. Ecnu Bbl nepepensiaete

CBETWIbHUK MPOMBILLIEHHOrO MPOU3BOA-

o

Puc.23 CTBa, TO OCTaBbTE CYLUECTBYHOLLMA. Ecnu

Xe Bbl cobupaeTe CBETWNBHWK C HyNA, TO APOCCESlb MOXHO 3aMEHWUTb Jflamnon
HakanueaHuAa 75...150 BT (B 3aBucumocTm ot mowHocTu J14C).

Ewwe ogHa cxema (puc.24) no3BONAET YCTPaHWUTb U3BECTHbIE HepocTaTku MNPY. Het

MPMBBLIYHOTO TYOEHWA, namna 3aropaertcA

c4 W4 a R )

5 MOMEHTAMbHO, OTCYTCTBYET HEHaLeXKHbIiA

cTapTep, W, 4TO CaMoe rNaBHOe, MOXHO

2208 NCMoNb30BaTb NaMmy C  MeperopesLueil
> HUTBIO Hakana.

KoHpeHcatopbl C1, C4 pomkHbl 6bITb
6ymaxkHbIMK, ¢ pabounm HanpAxxeHuem B 1,5
pasa OOnblue NUTAKOLLEr0 HaMpPAXEHUA.
KoHpeHcatopbl C2, C3 »xenatenbHo, ytobbl

SL:: BnokHot “Pagioamartopa” Ne 5



Mutanue NAC

Tabnuua 3
MoLHoCTb C1-C4, C2-C3, VD1-VD4 R1,
namnel, Bt MK®D n® Owm
30 4 3300 12266 60
40 10 6800 12266 60
80 20 6800 1205 30
100 20 6800 1231 30

6o cntopAHbIMK. Peanctop R1 06A3atenbHO MpPOBONMOYHBLIA, MO MOLLHOCTW Namnibl,
ykasaHHow B Tabn.3.

Ownopel VD2, VD3 n koHpeHcatopbl C1, C4 npencTaBnAwoT ABYXNONYNEPUOQHbINA
BbINPAMUTEND C YABOEHMEM HanpAxeHwWA. BenuuuHbl emkocten C1, C4 onpegenator
pabouee HanpAxeHne namnbl EL1 (uem 6onblue emMkocTb, TeM Bonblue HanpAXeHne Ha
3neKTpoaax). B MoMeHT BKNOUEHWA HanpAXeHWe B Toukax a 1 6 gocturaet 600 B, kotopoe
NpWKNaabIBAeTCA K 3ekTpoaam namnsl EL1. B MOMEHT 3axuranuA namnbl HANPAXEHWe
B Toukax a u 6 ymeHbLlaetcA u obecneunBaet ee HoOpManbHy0 paboTy Npu HanpAXeHUn
220 B.

MpumeHeHve guopos VD1, VD4 u kongeHcatopos C2, C3 nosblWaeT HanpAXeHue
po 900 B, uto obecneunBaet HapexHoe 3axuraHme namnsl EL1 B MOMEHT BKIHOUEHMA.
KongeHcatopbl C2, C3 0gHOBPEMEHHO CNOCOOCTBYHOT NOAABAEHNIO PAfMNONOMEX.

Namna moxet paborate 6e3 VD1, VD4, C2, C3, HO nmpu 3TOM Haf@EXHOCTb
BKJIHOYEHWA YMEHbLUAETCA. [daHHble 3IEMEHTOB CXEMbl B 3aBUCUMOCTU OT MOLLHOCTU
NOMUHECLLEHTHBIX Namn npuBegeHs! B Tabn.3.

B popabotaHHom BapuaHTe B cxeme Ha puc.24 C1, C4 4vmk® 400 B, C2, C3
0,01 mk®x1000 B, VD1-VD4 1000 B, 1 A, EL1 40 Bt, BmecTto R1 MOXHO 1cnonb3oBaTb
apocenb ot namnbl 40 BT. [ipoccenem MOXHO perynupoBatb TOK NoTpebneHna n ApKOCTb
CBEYEHWA Namn.

e cxembl nutanna JIOC oT akkymynATOpHOW 6atapen NpeactaBfieHbl Ha canTe
http://www.aaroncake.net/circuits. Nepeaa n3 Hux, nosammcTeoBaHHaA n3 Electronics Now
(pnc.25), peanu3oBaHa Ha OObIYHbIX PAAMOKOMMOHEHTaX WM He TpebyeT HuKakux
cneunansHbix anemeHToB B [PY. B cxeme ucnonb3yetcA namna Ha 4 BT, 06bluHbIA
TpaHcdopmatop, nosblwarowmii 12 B go 350 B, ytobbl nog)eub namny paxe co

m CrOpeBLLEN HUTbIO HaKasa.
523 J_ 1 ' E Mo npuHuMny gencTeunA
clt D4 TLC555 J_ 3 M KOHCTPYKLMM 3Ta Cxema
100mI I« 8 00103-— 3 noxoxa Ha cxemy,
Pl > nokasaHHyto Ha  puc.14,
R2 | NMo3ToOMy MOACHEHWA MO ee
2,7k 3 o c4001mk  pabote fasatb He 6Gynem.
- 1_IRF510 TpaHauctop Q1 gomKeH 6biTh
001w YCTaHOBNEH Ha papmarope.
Puc.25 bonee nopxopAWMM TpaHc-
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Muranue NAC

dopmaropom bynet TOT, KoTopblii NoHWxaeT 240 B o 10 B u BkntoyeH HaobopoT, HO ero
TPYOHO HaWTW.

[pyraa cxema ¢ aToro caiita astopa bapra MunHeca (puc.26) npegHasHayveHa oA
nogxxura namnbl Ha 40 BT o1 12 B NCTOYHMKA NUTAHWA, pacCUMTaHHOro Ha notpebneHue
Toka 3 A. Ota cxema [IPY - ycuneHHaA BepcuA NpEmbIQyLWEN, KOTopaAa MOXET
ncnonb3osatbeA AnA nogxura 6onbluoro konuyectsa JIOC pa3HON MOLLHOCTM.

+o{ 1o - ol Ha wmetannuueckoir Tpybke
120 RS 1+ pmametpom 60 MM Kak Ha kopnyce
Zo—22 a1 (puc.27) HamartbBAlOTCA 06MOTKM U
100 MK X168 TBpchqaopmaTopa T1 n ppoccena L1.

o1 EL OKpyr Tpybku 06epHUTE HECKOSBKO

2N3055 cnoeB wn3onAauun. OctaBbre 50 MM
c2 NMPOBOAA B KOHLLE KaXXAon 0OMOTKM.
I100 MK x16B MepBuyHaa  obmotka  T1
Puc.26 comepxut 60 BUTKOB Nposoaa MA

T1 Wy L1 Tlw 1 MM B 0fiMH cnoi, ee obopaumnsatot

=1

2 o

CroeM u3onAuMW, 3atemM Mo Hen

HamarsiBatoT 06MOTKY Apoccens

n=68 n=13| |n=15@ obpatHoii cBA3N 13 BUTKOB NPOBOAA
1MM (%] 3 cnos

i4MM N 0950 NoM 0,4 MM W CHOBA WM30MUPYHOT.
Puc.27 \BTopquaﬂ obmotka umeeT 450
BuTKOB M3J1 0,4 MM B Tpu cnoA (no 150 BUTKOB), NPUYEM KaXKabIA CION NpOKnaabiBaeTcaA
U30SIMPYIOLLIUM MaTepuanom.

[nAa HacTpoikn nopcoepuHute peauctop R3 2,2 Om, 1 BT nocneposartencHo ¢
NONOXUTENBHON Knemmon nutanuA. Mopkntounte 40 BT JIOC ko BTOPUYHOW 0BMOTKE
TpaHcdpopmaropa. Ha MrHoBeHue BkNOuMTE nuTaHue. Ecnv namna He 3aropaercA, TO
HEMEeLNIEHHO NOMeHANTe MecTamu KOoHUpbl KaTywku ceAsn L1. Ecnu namna Bce elue He
3aropaetcA, To NPoBepkLTe BCE KOHTaKTbI. Koraa namna HauyHeT CBETUTb, yaanuTe pesuctop
2,2 OMm, 1 cxema rotoBa K UCMOSb30BaHWIO.

Heckonbko koHcTpykumi MPY pnAa nutanma JIAC ot uctoyruka 12 B npepnoxun
C. Tonpsaccep Ha cainte http://www.repairfag.org/sam. OH cUMTaET, YTO Er0 KOHCTPYKLLMK
OTAIMYAKOTCA NPOCTOTON, HAAEXKHOCTHIO M OTCYTCTBMEM LEePULUTHBIX 3JIEMEHTOB.

Cxema cynepnpoctoro MNPY npeactaBneHa Ha puc.27, oHa paxe He Tpebyer
CaMOCTOATENIbHOrO M3roTOBAEHUA KaTyLLEeK UM TpaHCOPMaTopoB U HauMHaeT paboTatb
cpasy nocne BKIYeHUA, ecnm Bce cobpaHo NpaBuibHO. JTa cxema npefHasHayeHa anA
nutanuAa manomouwHon JIOC, cospaetr 6onee 400 B w3 12 B aBTOMOOMSIbHOMO
akkymynaTopa npu notpebnexnum 2,5 A n cnocobHa 3apApuTb KoHgeHcatop Ha 200 Mk®
po300Ba3a5c.

[nAa MeHee WHTEHCMBHOM Harpysku namna MoxeT ObiTb NOAKIHYEHA
HENOCPEACTBEHHO K BTOPMYHON 0OMOTKe 6e3 LONOMHWUTESIbHBIX KOMMOHEHTOB, B TAKOM
BKNHOYeHWn pabotaroT namnbl Tuna T5-13W wnm T8-15W, npu atom TpaH3uctop Q1
HaYMHAEeT rpeTbCA, NOITOMY Ero HyXHO MOCTaBUTb HA XOPOLUWIA paguarop.

R2
47
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Mutanue NAC

c1 |
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Rl 4.7
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| 1 MK T1
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1N4948
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12B

VD1
1N4007

300 MK |
x 4508
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cz

o1
2N3055 T1 117B/6.3B (MHBepcHo)

Puc.28

| 0.01m Opyraa cxema

R1 1.5K

T1 TOro e astopa (puc.29)
I nepegenaHa u3
FOHKOHIOBCKOro ¢poHapA
TMna FL-12 n
npegHasHavyeHa  AnA
nogXxmra MasnoMOLLHON

| _C1
w—— 1 00 MK
x16B

Cc3
0.027mK

o L

Al

bt

namnbl TMna F8-T5.
CeppeydyHunk
TpaHcdpopmaropa  LU-
obpasHbIn  pasmepamu
16x19x5 MM, WwupuHa
KpanHux “Hor”
nnactTuHol 2,4 MM,
LieHTpansbHon “Horn” - 5
MM, AuameTp kopryca
Puc.29 KaTyLUKK 8 MM.
BropuuHaa obmotka Il

Q1
5609

350 BUTKOB HamartblBAETCA MepBOW, Ha Hee - ynpasnAwowan obmotka |l 25 BuTKOB, a
ceepxy - obmotka obpatHon cBA3u | 18 BUTKOB. Kaxkabll cnoi u kaxpaa obMoTka
M30MMPYETCA CNOEM ANSNEKTPUKA OT OPYruX.

HacTpoiika 3akntoyaetcA B NpaBUibHOM NOOKNHOYEHUMN 0OMOTKM 0BpaTHON CBA3MW,
Kak ykasblBasiocb BbiLe AJ1A KOHCTPYKLMK pUc.26.

KoHcTpykuma MPY pnAa namn cpegHei MOLLHOCTM TOrO e aBTopa rnokasaHa Ha
punc.30. 3ta cxema npegHasHayeHa gnA nutadnA NOC ot HanpAXeHUA NOCTOAHHOIO TokKa
3...12 B npu Toke 2...3 A, a B COOTBETCTBYIOLLEHA MogudukaLnm, ecnu Heobxogumo, ata
CXemMa MOXET MCNonb3oBaTbCA AN1A OPYrux MPUMEHEHUN, Hanpumep AfA BKIOYEHWUA
3NEKTPOHHON BCMbILWKK Unn Hakavkn He-Ne nasepa.

B cxeme wucnonb3ytotcA namnbl MHorux tunoe: F6-T5, F13-T5, F15-T12, F20-T12.
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Muranue NAC

+6..9B
Q1
L1 2N3055T
Q2
2N3055T
R1
220
[T %
R2 v
22

™

Cl
3900

V. FL1
F5

Pnc.30

HanpaxeHwe nutaHuA He
OOMKHO bblITb MeHee 6 B,
NOTOMY YTO ANA YAEPXaHWUA
Oyrn 3a cyeT rucrepesuca
MOXET ObiTb [0CTATOYHO
nutanmAa  3,5..4B npu
HaNMYMM HOBOW namnbl, HO
ANA nopxxura, 0CO6eHHO
namr Co CropesLUen HUTbIO
Hakana, HyXxHo 5...6 B.
YacToTa 6710KUHT-
reHepartopa Ha TPaH3uCTO-
pax Q1, Q2 - okono 21 kI, n
MeHAeTcA He bonee yem Ha
5% B 3aBucumocTn OT
npumeHaemsix J1C.
TpaHcopmartop TH
BbINONHEH Ha LLI-06pasHom

ceppeyHuke pasmepamum 25,4x13x6,4 MM. BHewHve “Horu” NNacTuHbl LUMPWUHON 3 MM,
LeHTpanbHaA “Hora” - 6,4 MM, KBafpaTHbIA KapKac KaTyliek MMeeT aumametp 8 MM K

LNHY 10 MM.

BropuuHaa obmotka V 600 BuTKoB nposogoM 13J1-032 HamatbiBaeTCA NepBoi, Ha
Hee - ynpasnatowue | n Il no 15 sutkos nposopom M3J1-0,26, cepxy - 0bmMoTka 06paTHom
csAsu Il n IV no 10 sutkoB nmposogom [3/1-0,32. Opoccenb L1 6A0KMPYET UCTOUHMK
MUTaHWA MO BLICOKOW YacToTe, ero 06motka 24 Butka nposogom M3J1-0,22 HamarbiBaeTcA

Ha KONbLEBOW (DEPPUTOBLINA CEPOEYHUK OUAMETPOM 6,5 MM.

TpaH31cTopbl HEO6XOAMMO YCTAHOBUTL HA [LOCTATOMHO 3ADDEKTUBHLIA papmaTop.

CnpaBo4Huk bP

Namnbl NFOMUHECL,EHTHBIE, TEXHUYECKME AaHHble (CHI)

Tun MowwHocTb, Bt [Hanprxenne, B |Tok, A |CetoBoit notok, M  |D, Mm L, MM
nots-4 15 53 0,33 590 27 451,6
Nb15-4 54 670

NXb15-4 54 675

NTb15-4 54 700

nous-4 54 500

np20-4 20 57 0,37 920 40 604
Nb20-4 1180

NIXB20-4 935

NTB20-4 975

ngu20-4 820
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CnpaBoy4Huk BP

Tun MowHocTe, Bt [Hanpsxenue, B |Tok, A |CeetoBoii notok, .M |D, MM |L, MM
na30-4 30 104 0,36 1640 27 908,8
NB30-4 2100
NXb30-4 1720
NTB30-4 1720
noUs3o-4 1450
Nnp4o-4 40 103 0,43 2340 40 1213,6
NB40-4 3000
NIXB40-4 2600
NTB40-4 2580
npou4o-4 2100
nnes-4 65 10 0,67 3570 40 1514,2
1B65-4 4550
NXb65-4 3820
NTB65-4 3980
noLes-4 3050
NnAgo-4 80 102 0,865 4070 40 1514,2
NB80-4 5220
NXB80-4 4440
NTB80-4 4440
naLgo-4 3560
MpumevaHue:

1) cpepHAA NPOLOMKUTENIbHOCTL FOPEHWA NIIOMUHECL,EHTHbIX amn 10000 u.

2) bykeeHHoe ob6o3HaueHue: JI[ - namna pHesHoro ceeta, J1b - 6enoro, NXb -
xonogHo-6enoro, NTB - Tenno-6enoro, JIOL - AHeBHOro cBeTa C ynyylweHHOR
LBeTonepenaven.

CnpaBouHble paHHble umnopTHbix JIAC (npoussogutens OSRAM, Germany)

Kpyrnble konbbl co BCTPOEHHbIM M1PY

Tun namnbl MowyHocTb, BT |Tok, A Ouametp, MM | Anuna, MM Bec, r
DULUX EL GL 15 W/41-827 15 700 100 169 150
DULUX EL GL 20 W/41-828 20 1000 120 190 170
DULUX EL ECO GL 16 W/41-827 |16 700 100 169 150
DULUX EL ECO GL 21 W/41-827 |21 1000 120 190 170
[ nuHHbIE KONBbI

Tun namnel MoLwHocTb, Bt Tok, A [Onametp, MM OnuHa, MM
L 15 W/31-830 PLUS ECO [15 950 26 438

L 15 W/41-827 PLUS ECO [15 950 26 438

L 16 W/21-840 PLUS ECO |16 1250 26 720

L 16 W/41-827 PLUS ECO |16 1250 26 720

L 18 W/11-860 PLUS ECO |18 1300 26 590

L 18 W/21-840 PLUS ECO [18 1350 26 590

L 18 W/31-830 PLUS ECO |18 1350 26 590

L 18 W/41-827 PLUS ECO [18 1350 26 590
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MonesHaA nucopmauma

Texnuueckue pauHblie JIAC cupmel Sunlight

Tun namnbl F6T5/DL F8T5/CW F13T5/CW F15T8/CW F20T12/CW
[lonroBeYHOCTb, 4 7500 7500 7500 7500 9000
MoluHocTb, BT 6 8 13 15 20
[nametp, Mm 16 16 16 25 38
LiBetoBan Temneparypa, K | 6500 6500 4100 4100 4100
HanpsxeHve, B 120 120 120 120 120

Tok, A 0,36 0,36 0,52 0,55 0,47

None3HaAa nHcpopmauumAa

Mukpocxema SP4422A - ppavisep MNPY anA manomowwHbix JIAC npou3soacTea
komnanun Sipex, CLLUA. 310 npeobpasoBartefi HU3KOr0 MOCTOAHHOrO HampAXeHWUA
2,2..5B B BbicOKOE (80 220 B) HanpAxeHWe NepemMeHHOro Toka, YTO Oenaer ero
He3ameHMMbIM Npu paspabotke ycTponcts nopxura NOC. Huskoe notpebnenne 50 HA B
OEXYPHOM pexume U Manble rabapuTbl MO3BOMAKT MPUMEHATb €ro B KOMMAKTHbIX U
MUHMWATIOPHbIX YCTpoicTBax. [pansep MHOrodyHkuMoHaneH, ana cbopku MPY Ha ero
0CHOBe f0cTaTouHo fo6aBuTb apoccenb bannacta u KOHAEHCATop Af1A HACTPONKM YacToThl
BHYTPEHHero reHeparopa. Ha puc.1 nokasaH ero BHeWHWA BMA, HA pPUC.2 - ONUCaHue
BbIBOGOB MMKPOCXEMbI, Ha puc.3 - npuHuMnuanbHaa cxema [PY Ha MuKpocxeme
SP4422A.

7 1 YnpaBnieHue: BbICOKOE -
. BKJ1., HU3KOE - BbIKJI.
S|W E CAP 2 2 O6wuit nposop, nuTanma,
mMacca
SPa422 CAP1 3 MNopkntoveHne bannacta
[ 6] Voo 4 Boixop Ha JAC
El ELA1 5 Bbixog Ha J1OC
6 MNntoc nuTaHmA
7 MNopkno4veHne eMkKocTun
Puc.2 8 Mopkntouerne emkocty

L Vpo-ON AD1 SP4422A
oD Cosc =100pF
9mH B-OFF | | ose TP
|§ GB1_|+ I | |HON Cap2 _—'j_
VT — — T
— Py V, Cap1
T | |7ss P
| coil Voo | |
EL1 || [ | c2
— —  0,1mk
) EL2 EL1 —
Puc.3
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Mone3HaA nucopmauma

Mukpocxema SM8142 - ppavisep MNPY pna manomowHbix JIAC npoussoacTtea
komnaHun NIPPON PRECISION CIRCUITS INC., AnoHnA. ®yHKUMOHANbHO fpaneep
NOXOX Ha NpeabloyLui, pasHuLLa 3aKN4aeTCA B NPUMEHEHUN [LONONHUTENBHbLIX BHELLIHUX

LMOL0B, npepHasHa- 43,0V L
YeHHbIX ONA cTabunusa- C
UMM pexuma mamnbl. | L bypa; AD1 SM8142A
PasBogka HOXEK CXembl I | 0.01n
fnokasaHa Ha  cxeme [ 1Vss LDR:8
BKIIOUYEHNA [paiBepa B D1 188370
KoHcTpykumio TPY  Ha +—\W\—] zocL CHV:7
puc.4. B T1abn. A1 npeg- RocL C1 Q-INF =
CTaBfieHbl  napameTpbl OCE OUTL:6
CXeMbl B 3aBUCMMOCTW OT ¢ RWE\' 3: :
Xenaemoii APKOCTM oc EL1
CBEYEeHWA [nA  namnbl 4:VDD OUT2:5
™na DULUX EL GL Ha
8 BrT. Puc.4
Tabnuua A1
Pa3mep, cm2 |Apoccens, MIH RocL, kom |RocE, kom |TOK, MA [HacTora, MLl |Beix. Hanpaxerue,B |Apkocts, Kn/M2
16.7 330 91 180 18,7  |248 141 12,4
16.7 470 180 180 251 (248 148 14,2
16.7 330 180 91 335 |467 130 17,4
16.7 220 180 180 439 |48 178 20,2
Ro

Mukpocxema SM8145 - m'ﬁ;'
Apaiisep Ha nse J1AC. AD1 SM8145 ELt
AHanoruyeH npepplayLiemMy, T caw »
3a VCKIIK0YEHNeM Toro, YTo B = 0.1uF Ll

e Diode & EL2
HeM npucyTCTBYeT ABOMHON  CbyPass o0 Iwov/ EJEYE
Habop CxeM AfA ynpaBneHnA m LDR °© gom
OBYMA JIFIOMUHECLLEHTHbIMU l 470pH i NC.I— ‘}%‘{g
naHenAMM NnoLLaabo ‘fz ‘;"2
30 cm?2 (MowwHocTb 15 Br) M ocur Al o4
Kaxaan, NpuuemM Kaxnan Rocu dydygs

5.0V
UMEET He3aBUCUMYHO > | T
4acToTy, onpepnenAemyro MEEAAA RocsS S Roce o—
COBCTBEHHBIM FEHEPATOPOM, L 82kQ 180k 180/110kQ
W BKJTHOYaETCA-BbIK/IHOYAETCA
Puc.5

pas3aenbHo.
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KHura-noutonm

"Papmoamarop” - nyqLuee 3a 10 net. CoopHuk. K.:Papoamarop, 2003r., 288 c.

OnexTpoHHble Habopk! 1 Mogynu "MACTEP KWUT" Ornucanue, npuHLmn. cxembl. Katanor-2004rop, A4
Cobepu cam 55 SMEKTPOHHBIX YCTPOACTB 13 Habopos "MACTEP KUT" M.:Aoneka,2003r.272c.
VIMnynbCHble MCTOYHVKV M TaHWA TeneBr3opos. AHkoBckui C.M., HuT, 2003r.380c.

VICTOMHMKM NUTaHNA BIREOMAarHUTOchoHOB 1 Buaeonieepos .BuHorpanos B.A., 256¢.A4
3apybexHble anekTpomarHuTHble pene. Cnpasounmk. Bosk MM.40., 2004r., 382c.

3apybexHble MUKPOCXeMb!, TpaH3ucTopbl,Avoas! A...Z.Cnpasodrmk. 3p.2-e nep.u pon.,2003r.,760 c.

3apybexHble MUKpOCXeMbl, TpaHaucTopbl,avioms! 0..9. CripaBoyHuK. M3p.2-e nepepab v on.,2004r.,556¢.

[MpumeHeHme TeNneBn3NOHHbIX MuKpocxeM. T.1,KopakuH-YepHak C., Cnb.: HT, 2004r., 316c. + cxembl
MwkpocxeMbl 1A ayavo W papvoannaparypsl. Bein.3,17,19,21. Cnp.-M. flopeka , 2002r. no 288 c.
Mukpocxembl fna CD-npourposareneit. Cepsocuctembl.Cnpasourmk. HUT, 2003 r, 268c.
Mukpocxembl coBpem. 3apy6. yeunurenen Hu3koit yactotsl .Bbin.7,e6in.9. Crip. Mo 288 c.

Bce oteyecTaeHHble Mukpocxembl. M.:dopeka, 2004r.,400c.

MukpokorTponnepsl? 310 xe npocto! Tom1,2,3. OpyHae A.B. 2002r., 336¢.,384c.
PIC-mukpokoHTponneps.Mpaktika npumererna.Cnpasounmk. TasepHbe K- M.:AMK, 2003r., 272c.
CamoyuuTenb No M1KPONPOLIECCOpHOi TexHuke. benos A.B., K.:HWT, 2003r.,224c.

Wterp. mukpocxembl. MepcnekTuetble 3nenua. Buin 1,2,3 -M:Jopexa,.no 64 cTp.

ViHTerpanbHbie MUKpocx. 1 ux 3apy6.ananori. Cep. K565-K599 , M."Paguococbt”.2000r.
VHTerpanbHble MUKpocX. 1 Ux 3apyb.aHanory. Cep. K1044-1142 , M."Paguocodbt”.2000r.
Tenesu3noHHble MukpocxeMbl PHILIPS. Krura 1. Monamaperko A.A.-M.:CoroH, -180c.A4

LiBer, kog, CUMBOMNKA BNIEKTPOHHBIX KOMMOHeHTOB. HecTepeHko W.1.,-M.:Conon,2002r., 216¢.
LiBeToBaA 1 KOLOBAA MapKVIPOBKA 3NIEKTPOHHBIX KOMMOHEHTOB. HectepeHko U.W.,-M.:CoroH, 2004r
MapkvpoBKka 3neKTPOHHBIX KOMMOHEHTOB . 137.8-€ ucnp. v fononH. "fAopaka" 2003r.,208 c.
Mapkviposka v 06o3Hauermre paproanemeHTos . Mykocees B.B., M.-[T1-Tenekom,2001r.,352 c.
OnToaneKTpoHHbIe NprBopbI 1 ycTpoiicTea. beictpos HO.A., M.:Papvocodbr, 256¢.

CnpaBoyHVK N0 3apybexHbIM avopam.T.1, T.2. CepuA "PemoHT" N236, M.:Conor, no 696 cTp. A4
3apybex.avons v ux aHanoru. Xpynes A.. Cnpas. 1.1,7.2,1.3,7.4,1.5,1.6. M. "Paguococbr”,
3apybexHble aHaNoroBbie MUKpOCXeMbl 1 1x aHasorn.Crpas.T.1,2,3,4,5,6,7,8.M.Paguococht 2000r.
PeMOHT UIMNOPTHBIX TENesn3opoB.Bbin.2, Bbin.7,BbiN.9 M.:ConoH. 2003r.,272, 224,198 cTp.A4
PeMoHT 3apybesHbix Tenesn3opoB. Boin.44. Pogut A.B. M.:ConoH, 2003r., 200cTp.A4

YCTPOIACTBO 11 PEMOHT NEPCOHaNbHOro koMmbtotepa. KH.1 v kH.2 CTueeH burenoy, 2004r., no 912c.
[Monck HevcrpaBHOCTEN 1 PEMOHT SMEKTPOHHO annaparypbl 6e3 cxem. [eBnacoH I".J1., 2004r.,544c.
CxeMOTexHKa yeunmTenbHbIX Kackafos Ha 6unonApHbix TpaHauctopax. M.:[opeka,2002r.,256¢.
WnrerpanbHble yewnurenn HY. 13p,.2-e nepepab. n pononH. lepacvmos B., 2003r.,522c.

Yewnutenu Hu3koi yacToTsl. Jiobutensckue cxembl.H.2. M.:Papurocodbr, 2002r.,304c. 1 288c.
MpensapurensHble YHY. Tiobutensckue cxembl. XanoaH A.A.-M.:Papgurocodpr, 2001r.

YCTpoiAcTBO ayano-v Buaeoannaparypbl.OT feTeKTopHoro npuemHika o YM crepeopeccueepa.,288c.
OHLWKNONEaVA YCTPOIACTB Ha MONEBbIX TpaHaucTopax. bubnuoreka nHxerepa. M.:Conow, 2002r.,512c.
OHumknonemuA papmontobutens. Pabotaem ¢ komnbtotepom. Mectpukos B.M.- CM6: HuT,2004r.,268¢.
OnexTpoHuKa. MonHbiii kype nekumi. MpALwHKos B.A. 4-e u3p,.,M.:KOPOHA npuHT, 2004 r.,416C.

B nomoub paguontobutento: 100 HercnpasHocTeit Tenesu3opos. XK. Jlopan, AMK, 2004r., 256¢.+ un.
OcHoBbI TENEBM3NOHHOM TexHUKM. JTyauH B., M.:Cornon,2003r., 432c.

Tenesu3noHHbIE NPOLLECCOPbI CUCTEMbI yripaBneHuA. XKypasnes B.A. ug-e 2-e, pon.,CM6:H1T,510¢.
Tenesu3sopbl HORIZONT. KopAakuH-YepHak C.J1.-C.M.:HUT , 2002 ., 160C.+ cx.

Tenesn3opbl LG.LLiaccy MC-51B, MC-74A , MC-991A. TMbAHoB I"., C.MM.:HWT,2003r. 138C.+CxeMbl.
Tenesusopbl DAEWOO 1 SAMSUNG.Cepua Tenemactep. beasepHuii U.6.,2003r., 144c. +cx.
[MNepeHocHble LiBeTHbIE Tenean3opsl.CrpasouHk. bpunamnatxTos [.M1.-M.:Papmocodpr,304c.

360 npakT4eckmx HevcrpaHocTel. 3anmcku Tenemactepa. Hasapos B.B. M.:ConoH, 2004r.,288¢.
LiseTHble Tenesn3opbl. Mocobue no pemonTy.EnbAlukesny C.A.,MecknH A.E. M.:I"J1-Tenexom, 352 c.
Ypoku Tenemactepa. YCTpoicTBo M pemoHT 3apybexHbix LITB. Bunorpapos B., M.:Kopora,2003r.,400c.
YcoBepLLeHcTBOBaHE Tenesn3opos 3..5YCLIT .Pybanuk B. HuT., 2000 r.288c.

"UncTblit 3ByK" TBOETO Tenesmn3opa. Cripaso4Hoe nocobue. Maipens 3., 2002, 176¢.

Lindbposan anektpoHuka . ap-e 2-e ponont. Maprana O.H., HAT, 2001 r. - 222 c.
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OnAa nonyyeHua cuyeta Bam 0310, unu no an. noute val@sea.com.ua. B 3asBke
C-Ba nnar. Hasnora.

Onnata npousBopguTcA no 6/H pacyeTy cornacHo appecy: usparenscTBo “Papjoamarop”, a/A 50, Knes-110,
HeobXoaMMO BbiCNaTb NepeyeHb KHUM, KOTopble Bbl xotenm

BbICTaB/IEHHOMY CYeTy.

Mpwn nokynke KHUT Ha cymMmy 6onee 60 rpH. nony4yaete B NOAAPOK
karanor “BcA papunoanekTpoHuka YkpauHbl”!!!

661 NprobpecTtn, No dakcy (044) 219-30-20 unm NOYTOR Mo




CPoK nony4eHuA 3akasa o noyre 1-3 HEREM ¢ MOMEHTA ONIaThI.
o Bcem Borpocam, CBA3aHHbIM € pa3genom “Kuura-noytoin”, npoceba obpaiarsca no 1./¢h. 219-30-20, email.val @sea.com.ua.

KHura-nourtom

KapmaHHblit cripasouHuk papuontxerepa.[hxon Jesuc. M.:oneka, 2002r.,544c.

CripaBouHvk anektpuka. Kucapumos P.A. 2-e usnaxue, 2004r., 512c.

KB-npremHIK M1poBoro yposHA Kynbckuii AJ1. -K.:H1T , 2000 r. 352c.

AHTeHHbI.HacTpoiika u cornacosanme.lpuropos W.H.,M.:Papuocodpr, 2002 1., 272c.

AHTeHHbI. [OponCKie KOHCTPYKLWK. Mpuropos W.H., M.:Pagvocodpr, 2003r.,304c.

Papvontoburensckuit High-End.,"Papioamarop”., -120c.

OnexTpormka AnA peibonosa. LLenectos .M. M.:Conon, 2001r. 208 c.

Texuuka anektponosa pbibbl. Xoasipes B.B., 2003 .,144 c.

450 nonesHbIx cxem papvontobutenam. LLycros M.A.,2003r.,352c.

500 cxem anA pagvontobureneit. Mpremnniy. Cemban A.MN., 2004r., 188c.

HacTonbHan kHura papuontobuTena-koHcTpyktopa. Hukonaerko M.H.,M.: MK, 2004r.,280c.

3ByKOBaA CxeMOTeXHUKa 1A papuontobuteneii. Metpos A.H. HUT, 2003r.,400c.

[MpaKTn4eckue CoBETbI MO PEMOHTY BbITOBOIA pavoanekTp. annaparypsl. Ctonosbix A.M.,2003r,152c.

[MpakTyeckan cxemotexHnka.KH.2. McTourmkn nuTtanmua u crabunuaaropsl. Lyctos M.A.,2002r.

[MpakTnyeckan cxemorexHuka.KH.4. KOHTponb 1 3aLuuTa MCTOUHIMKOB nuTanmA. LLlyctos M.A.,2002r.

[MpoekTnpyem v cTponm ocumniorpad. fopopeLikuit U.B., M..ConoH, 2002r.

PapnoaneKTpoHmka B KOHCTPYKLMAX 1 yBrieuyeHuAx. Mectpukos B.M., CM6:HWT, 2004r.,234c.

PapvontobuTenaAm nonesHbie cxembl.KH.3. oM. aBr.,npuct.k Tened.,oxp.yc...M.Conor,2000.,240 c.

PapuontobuTenam nonestbie cxembl.KH.4. OnexTp. B bbiTy.internet anA papmoniob u op.,2001r.240c.

Papvontobutenam nonesHbie cxembl.KH.5. BbicTpan 3awwmta PA, nomaluHan astomatvka v ap.,2003r.

PapuontobuTenbckme KOHCTPYKLm Ha PIC-MukpokoHTponnepax. 3aeLt H.W., M.:Conon, 2003r.368c.

Papvontoburensckan asbyka.T.1:Lndpposan TexHmka. KonpyHos A.C., M.:Cono, 2003r.,272¢.

CexpeTbl 3apybexHbIX papuocxeM. YuebHIK-CripaBoyHuK AnA Mactepa i ntobutena. Mocksa, 2004r., 112c.

CxeMbl oA papvontoburenen.Kuura 1. bpapynos M1.A., M.:Ansrekc, 2003r-,160c.

KOHCTPYKLIM 1 CXeMbl 1A NPOHTEHMA C NaanbHUKoM.KH.1,KH.2,KH.3., Mpudb A.,2002r., 288,328¢., 240c.

KOHCTPYKLIM 1 CXeMbl ANA MPOUTEHNA C NAANLHUKOM. KH.4.AyavotexHika.2003r.,240c.

HOHomy papwiontobuTento AA NpouTeHUA ¢ NaAnbHUKoM. MocaruH B., M.:ConoH., 2003r., 208c.

OneKTPOHHbIE cUcTeMbI OxpaHbl. OpBe KapauHo., M.:AMK,2003r.,256¢.

CucTeMbl OXpaHHON CUrHaNM3aLIM: 0CHOBbI TEOPWM Y MPUHLIMMLI NoCcTPOeHNA. M.:Tenekom, 2004r.,368¢.

ABTOTPOHMKA. ONEKTPO0BOPYA. 1 CICT. BOPTOBOI aBTOMATIKI COBPEMEHHBIX 11/a.CepuA "PeMoHT" 272¢.

AstocurHanuaauwm ot A go Z. Kopakud-Yeprsak C.J1.,CM6.: HuT, 2002r., 336¢.

AHaroro-LiucbpoBbie 1 Lichpo-aHasorosble npeobpasosareni. CripaBouHuk. HukamuH B. 2002r.224c.

CyuacHi i ManbyTHi iHcbokomyHiKaLLiiHi TexHonorii YipaiHu. boHpapeko B., K.:Papioamarop, 2004p.

TexHonorvm u3MepeHui nepeuyHoN cetin.(Cuctembl cukxpormaawmn,B-ISDN, ATM.) M.:3ko-Tpe., 150c.A4

Lindoposble ATC A cenbckoii caAavn.Kaprawuesckuii B.I.,M.:3ko-TpeHns, 2003r.,286¢.

Pa3paboTka yCTpoiiCTB CONPAXEHIA ANA nepc. komnbtotepa Tvna IBM PC.Hosukos H0.2002r.,224c.

CoBpeMeHHble MUKponpoLeccopbl.KopHees B., u3p. 3-e pononH. u nepepab., 2003r., 440c.

Anrpeiin, komnbtotepa. CamoyuuTens. Mpusanos A., Mutep, 2004r.,304c.

Bribop 1 MonepHu3auma komnbtotepa. AHatomua K. Kytyaos M., Mutep, 2004r.,320c.

[narHocTuka, peMoHT 1 npocounakTuka MK. Mpaktuueckoe pykoBopCTBo. MMnaroros FO.M., 2003r.,312¢.
KomnaxkT-gucku

CD-R "PAIMOAMATOP 3a 11 net" "PA"™-1999 - 2003r.r.+"3","K"-2000-2003r.r.(160 HOMEpOB + 3 KHuri)

CD-R "Papioamarop"+"dnextpuk'+"KoHcTpykTop" 2002r. (36 HOMEPOB XXypHasos)

CD-R "Papioamarop" + "Onextpuk"+"KoHcTpykTop'+"PagunokommorenTs!" 2003r. (40 HOMEPOB + 2 KHUMM)

JKypHans!

"Papioamarop” xypHan N22,3,4,5,6,7,8,9,10,11,12 32 2003r., N°1,2,3,4,5 3a 2004r.

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

"OnekTpuk" xypHan N92,3,4,5,6,7,8,9,10,11,12 32 2003r., N21,2,4,5 3a 2004r.

"PapmokomnoHeHTsI" ypHan N21,2,3,4 3a 2001r., N21,2,3,4 3a 2002r., N21,2,3,4 3a 2003r.,N21 3a 2004r.

"Paguo-napap" »ypHan No1,2 3a 2004r.

33.00
28.00
16.00
26.00
39.00
9.00
17.00
17.00
25.00
17.00
24.00
28.00
16.00
19.00
19.00
11.00
24.00
18.00
19.00
18.00
39.00
29.00
12.00
24.00
no 18.00
26.00
17.00
23.00
56.00
37.00
34.00
29.00
20.00
39.00
47.00
17.00
40.00
27.00
17.00
24.00

40.00
20.00
25.00

no 7.00
no 5.00
no 5.00
no 5.00
o 6.00

OchopmMneHune 3aKa3oB N0 CUCTEME ~KHMra-noYToOn AAA YaCTHbIX UL,

Mepesop, otnpasnATb No agpecy: MotopHomy Baneputo

T0 Bam Heobxogumo odpopmuTb Bnagumuposuuy, a/a 53, Kues-110, 03110. B oTpbiBHOM

Ecnn Bac 3auHTepecoBano kakoe-nubo u3 nepeyuc-

JNIEHHbIX WN30aHun,

LleHbl paHbl B TPUBHAX C YYE€TOM NEePechbulku 1
DeCTBUTENbHbI B TEYEHME MECALLA C MOMEHTA BbIXOAA XXypHana.

OnAa yneHoB knyba yutatenen “Papioamaropa” peicTByroT
noctofHHble ckupku. NMonoxeHune o Knybe unutante B bBP N2 1.

i

i 0bpaTHbI

VlwemM TasioHe NOYTOBOro nepeBofa YeTko yKaxxuTe CBO

6nmxal

MOYTOBLIA MEPEeBOA Ha yKasaHHyl CymMy B

oTAeneHnn CBA3N.

afpec 1 Ha3BaHue 3akasbiBaeMon BaMu KHuru.




