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Or pesakropa

Ota 6poLutopa OTKPLIBAET HOBYK CEPUID KYpHANoB
nsparenbcraa “Papioamarop”, MOCBALLEHHYO

panamMoaneKTpoHuKe. Ha aToT pa3 cBoe n3paHve nonyumnm
Te, KTO XOYEeT pacLmMpuTb CBOW Kpyro3op B NOOUMOM
pene, CUCTEMATM3NPOBaTb  MONyYEHHbIE  3HAHWA,
npoBepuTb cebA B HOBbLIX HANPAaBEHNAX TBOPYECTBA.

Cpenu MHOXXECTBA U3AAHWIA, CyLLLECTBOBABLUMX PaHEE U
CYyLLECTBYIOLLMX Cenyac, TPyAHO npugymatb 4To-nvubo
NPUHLMNUANBbHO HOBOE, Ja M BPAQ NM 3TO BO3MOXKHO.
MoatomMy Mbl pewmnu Mcnonb3oBatb BeCb OMbIT,
HaKOMJEHHbIA  HaWWMKU  NpepwecTBEHHUKaMn B
PanMOodNEKTPOHNKE U B M3OATENbCKON AEATENIbHOCTM,
yTobbl co3aaTh COOPHUK MO3HABATENbHbLIX U, B KAKOM-TO
Mepe, MNoyuuTenbHblX cTaten. Bepgb ecnn 0606wWnTb
MHpopMaLMIO B ONpPefeneHHon o0b6nactu 3HaHuA,
BbIOENUTb CXOOHbIe YepTbl, HaWTK OCOBEHHOCTM M No
BO3MOXXHOCTU HaMeTUTb MyTU AanbHerwen paboTbl B
[AHHOM HanmpasfeHWW, TO B PyKax TeX, KTo 6ygeT untatb
Takoro popga CTaTbW, OKaKETCA WHCTPYMEHT [AnA
CaMOYCOBEpLUEHCTBOBAHWA U [OBWXEHWA Bnepen B
nobumom pere.

HekoTopbiM ~ KaTeropuaAm  paguontobutenen  SToT
COOPHUK MOXET MoKasaTbCA [EeTCKON 3abaBoW, OfHakKo
MMEHHO UM BbiBaeT He0bXoAMMO perynApHO 3arnApbIBaTh
B HEro, fa 1 B y4ebHO-CNPaBOYHYIO UTEPATYPY TOXE.
Peub ngeT 0 peTuBbIX “NOBTOPANBLLUMKAX” CXEM, KOTOpble
3a4acTyl0 [aXe He 3HalT YCMOBHbIX CXEMHbIX
0603HaYeHNn BNEMEHTOB, M MacTepax-pPEMOHTHUKAX,
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Or peaakrTopa

MPUBbLIKAIOLLMX “KrenaTb” OfuH TUN Tenesusopa
1 3abbiBatoLLyx 060 BCeM MHOroobpasun Mupa
PamMOTEXHUKM N SNEKTPOHUKN.

“BnokHot “Papioamartopa” (cokpaleHHo BP)
Ha3BaH Tak He cnyyanHo. 3gecb Mbl nybnukyem
CBOEro pofa 3ameTKu o NoBopy onpeaesieHHbIX
TeM, KOTOpbIX BOOOLLE Tak MHOro, 4TO YyXe
ceyac Mbl HaMeTUnK TeMbl Nybavkaumi Ha asa
roga Brnepeq, a Cr1CoK Bce pacTeT. U kaxpaA
CTaTbA MO [AHHOW TeME, KOHEYHO, HE MOXET
0XBaTWTb BCEro pasHoobpasuAa npobnem u
peLueHuin, nbo OHM BECKOHEYHBI.

Pewenve gnAa BP BbibpaHo Takoe: Gepem
onpeneneHHyto 0bnacTb CXeMOTEXHWKM, YTOObI
HEe YX0auTb OT MPaKTUKW, BbIOBUPaEM TUNWNYHbIE
peLLieHuA, cuctematuaupyem, obobLuaem v npu
HeobX0AMMOCTM  COMPOBOXAAEM OnucaHue
KpaTkon  Teopueid M 3NIEMEHTapHbIMM
pacyeTHbIMU COOTHOLLEHUAMKW. Takux Tem B
COOpHMKE OT ABYX OO YETbIPEX, B 3aBUCUMOCTU
oT obbema marepuana. JOononHWUTENbLHO Aaem

pasHble [OMOSIHEHWA “He Nno Teme” Kak
noAapok, Kakyto-Hnbyap HeyacTo
BCTpevatoLLyoCcA CXEMKY, Kypbe3Hble
KOHCTPYKLWY, npocTo VHTEPECHYI0

nHcpopmaumio. Cpasy, MOXeT 6bITb, BCE rNapko
He MONyunTCA, HO CO BPEMEHeM BCe ObICTPO
06bpasyeTcA, NOSTOMY HE CyauTe CTPOro Nnep.ble
Larnm HOBOrO PaaMoNtoBUTENLCKOro COOPHIKA.
Xotenocb 6bl, utobbl Ha Hero obpatunu
BHUMaHWA PYKOBOAWTENN KPYXXKOB W LUKON
LETCKOr0 W OHOLIECKOrO  TBOPYECTBA.
CuctemMaTyeckn  W3NOXKEeHHbIA  matepuan
BCerga nyylle yknagblBaeTcA B rofiose, a ecnv
NOOKPenuTb ero npegnaraeMoin NPakTUKoW, To

MOXHO [OCTUIHYTb [NaBHOMO - BbIPACTUTb
crneumanucra, roTOBOro TBOPUTb
CaMOCTOATENbHO.

MpenopasatenAM  y4yebHbIX  3aBefeHuA,
KOTOpble  FOTOBAT  CMELMannMCTOB MO

PafMOTEXHWKE, SNEKTPOHMKE U CBA3W, BP MoXxeT
npuroguTbCA Kak WCTOMHWK MaTtepuanos AnA
MOArOTOBKW KypCcOBbIX paboT W npoekToB. Bepgb
He CEeKpET, UTO Nnepsble LWarn B NpakTuke scerga

TPYOHbI TEM, YTO KOHKPETHaA MHAopMauma no
OMNpeneneHHon Tematuke pasbpocaHa Masbivm
Kpoxamu Mo pasHbIM WCTOYHWKAM, a 30EeCh Mbl
cobupaem, No BO3MOXHOCTH, nyyine 0bpasubl
papmontobuTeNbLCKOro TBOPYECTBA, 3a4acTyto
NpeBoCXofALLMe MO  CBOMM napameTpam
NPOMBbILLSIEHHbIE 06pa3LLbl.

MHe M3BECTHO, YTO HEKOTOpbIE uuTaTENM
TeppPOPU3NPOBaNN NOYTOBLIE OTAENEHWA C TEM,
yTo6bI OHW WX NOAMUCANK, Hanpumep, Ha 3, 6, 8,
9 Homepa BP, a octanbHble - He Hapo. Onu
MOTMBMPYIOT TEM, UYTO UX HE UHTEPECYHOT TEMbI B
LPYrux Homepax »ypHana, TyT pobaBuTb
Heuero, yXe 06 aTom ckasaHo. Ho oTmeuy aga
acnekTa: NepBbli 3aKNOYaeTCA B TOM, YTO MovTa

He nognucbiBaeT BbIGOpOLIHO Ha
nepuogmyeckme M3paHuA, a TOMbKO Ha
onpepeneHHblii  nNepuof, MOTOMY OHU U
nepuogmnYecKme.

Opyroin acnekt 6onee nevanbHblid. 3T
CTPOKM He npounTarwT Te, KOro He

3aMHTEpecoBanM TEMbl [AHHOTO BbINycka,
Kpome TOro, A Gonee 4yem yBepeH, YTO mocne
BbIXOAA MEpPBbIX HOMEPOB OHU  HAYHYT
TEpPpOpM3npoBaTh yXe pefakuuio, npocA
BbIC/aThb UM MponyLLeHHble Homepa. Ho bor um
cynbA, Mbl penaem bP kak camblii HACTOALLMIA
XKYPHan, KOTOpblA He 3aMEeHAeT ppyrue
XypHanel WM HE  ABMAAETCA  HUYBWUM
NPUNOXEHNEM, MO3TOMY, A YBEpeH, ObICTPO

HapeT  CBOEro  uuTatenAa, M TakuxX
HepopasymeHuin bonblue He byner.
B 3akniouenne csoero  obpalleHuA

HECKONbKO C/IOB K MOTEHUMaNbHLIM aBTopam
BP. KoHuenumA nocTpoeHWA OCHOBHbIX CTaTein
COOpHMKA M3MIOXKEHa BbILE, NEPEYEHb TEM,
06BbABNEHHBIN paHee, He ABNAETCA AOTMOMN, Kak
YKa3biBalOT B TENEBWU3MOHHBIX MpOrpammax -
o6bABNEHME peknamHoe, BO3MOXHbI ntobble
M3MEHEHMA, OCOBEHHO €cnn K Ham MOCTynAT
MHTEepecHble Matepuansl. [pobyite ceba B
HOBOM >XaHpe, TeM 6onee Yto y MHOMMX yxe
€CTb TaKOM OMbIT.
[eopruin Ynb4eHko

c
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MonoxeHue o knybe untatenen "Papgioamaropa”

1. YUneHom Knyba untateneit "Papioamaropa”
(nanee cokpalienHo KYP) moxeT 6biTb mroboit
ynTatenb, KOTOPbIA MOAMMLLETCA HA OAMH U3
XypHanoB  u3parensctea  "Papioamarop":
"Papioamartop", "OnekTpuk", "PafMoKOMMOHEHTbI",
"KoHcTpykTop", "BnokHoT Pagioamaropa", "Papuo-
Mapap" w 3aperucTpupyetcA B pemakuuu.
UneHctso B Knybe HauuHaetcA € MOMEHTA
perucTpauMm W ABNAETCA  MOXW3HEHHbIM.
YneHcTBO MOXET OblTb AEACTBUTENbHBLIM UK
YCNOBHbIM.

2. 3aperncTpupoBaHHbIM CUMTAETCA YMTaTENb,
KOTOpbIV Mpucnan B u3patenscTeo "Papioamarop"
no appecy 03110, Waparenscteo "Papioamartop",
KYP, a/a 50, Kues 110, YkpanHa KCEPOKONUIO mnu
OpWriHan KBUTaHLWM O NOAMMCKE, a TaKkxKe ykasan
CBOKO (DaMWINIO U agpec. Ha KBUTAHLMN BOMKHO
6biTb YETKO BUOHO Ha3BaHWe XypHana, Cpok, Ha
KOTOPbI 0CHOPMIIEHA MOAMNINCKA, OTTUCK KACCOBOrO
annapara C YkasaHHOW CYMMOW U MOYTOBbIA
wremnenb. 10 OQHOW  KBMTAHLMM  MOXET
3aperucTpuposarbCA opMH YneH KYP unn opumH
npeacTasuTenb OT rPYNnoBOA NOAMUCKM.

3. Cratyc peiCTBUTENBHOMO YnieHa noayYatoT
uneHbl KYP Ha nepvon NOAMMUCKM, HEMPEPbIBHLIA
CPOK KOTOPO COCTaBNAET HE MEHEEe MNomyropa.
MponneHne cpoka HEeNCTBUTENLHOMO YIEHCTBA
NpoM3BOANTCA MyTeM nopgaun uneHom KYP
KCEPOKONMUW ~ KBUTAHLMM HA  NOCEyHLLMiA
MoAn1cHoN nepuop,. lNpu nepepbisax B Nopnmcke
WM ee OKOHYaHuM uneH KYP ocTaeTcA B pAgax
Knyba 1 umeeT cTaTyc yCnoBHOrO YneHa.

4. [encTeutencHole uneHol KYP unmetot
npaso:

- MNonyunts 10% ckmoky Ha npuobpetexue
nuTepaTypbl;

- Tonyyatb 6ecnnatHo WHMOPMAaLMOHHbIE
matepuansl wuspatensctea 'Papioamatop”
BbIOEPKKM U3 AOKYMEHTOB, PErnameHTUPYHLLMX
papmontobuTenbCKy AEATENBHOCT;

- OnybnukoBatb 6ecnnatHo cBoe ob6bABNEHNE
HEKOMMEPYECKOr0 Xapaktepa B OLHOM W3
XXypHasnoB u3patenbcrea "Papioamarop” oguH pas
B KBapTan;

- YCTaHaBnuBaTb [enoBble U [PYXEcKue
KOHTaKTbl C Apyrumu uneHamu Knyba v astopamu
cratedt,  onybnukoBaHHbIX B XXypHanax
nspatenscTea "Papioamarop", BCTynaTh B CEKLWM
Knyba no uHTepecam M MpWHUMATh yvactue B
dopMMpoBaHMN  TEMATUKM  XKYpPHaNoB  Ha
0YepenHoN NoAnMCHON Nepuoa;

- MMonyuutb BecrnnatHO KOHCy/bTaLMio Mo
O[lHOMY-[IBYM BOMpOCaM Of1H Pa3 B MONYroave;

- BHe ouepenu onybnukosaTb B OOHOM U3
XKYPHasoB N3AaTeNnbCcTBa COBCTBEHHYIO CTATHIO;

- Monyuntb BecnnatHo KCepokonuW cTaten u3
cTapbix XypHanos uspartenscrea 'Papioamarop”,
KOTOPbIX Y)KE HET B HanMuuu B u3parenscree, go 10

nucToB chopmata Ad.
5. YneHol KYP pomxHbl copencTBoBaTh
Pas3BUTMIO  PABMOTEXHUYECKOW  rPamOTHOCTM

HaceneHmA, 0CO6EHHO MOMIOAEXMW W IOHOLECTBA,
aKTMBHO MponaraHAMpoBaTb CPEAU HUX XyPHaNb
"Papioamarop’, "OnekTpuk", "PagnoKOMNOHEH-
oI, "KoHcTpykTop", "BnokHoT Papioamartopa’,
"Paguo-Mapap”, y4acTBoBaTb B  €XErofHOM
aHKETMPOBaHWM YnTaTenen.

6. B Knybe paboTatoT cekumu no uHTepecam
AA APY>XECKOro 06LLEeHNA Ha OCHOBE COBMECTHBIX
WHTEepecoB 1 cBoBoaHOro obMeHa uHgopmaLmei.
YneHbl KYP Moryt BCcTynate B ntoboe uncno
CeKLI,I/II7|, KOTOpble OTBEYalT WX WHTEepecam.
MpasneHne Knyba HasHauyaeT pykosopuTenen
Cekunit u3 umucna Hawbonee NOArOTOBEHHBIX
paguontobutenel,  U3bABMBLUMX  XKENaHue
paboTaTtb Ha 06LLECTBEHHbIX HaYanax.

7. MMpasneHne KYP coctouT M3 uneHos
penkonnerui XXypHanos "Papioamatop",
"OnekTpuk", "PagmokoMnoHeHTbI", "KoHCTpykTOp",
"briokHoT  Papioamartopa”, "Papwmo-Mapap".
Mpencenatenem [paBneHUA ABMAETCA AMPEKTOP
n3parenscrea "Pagioamarop”.

8. KYP nooLupAet ceonx Hanbonee akTUBHbIX
UNeHoB, a TaKXe crneunanuctTos u nobutenen,
BHeCLMX 6OMbLUO BKNah B pa3BuTUE Papuo M
3/1EeKTPOTEXHUKN.

Mpencepatens Mpasnexna KYP

I.A. Ynbuenko
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CepBucHble pexumbl TB

B coBpemeHHbIX Tenesusopax AnA MOBbILEHUA HAOEXHOCTU MPUHATLI
Mepbl N0 MUHUMU3ALMW YUCna MexaHWYeCKMX MNOACTPOEUHbIX JEeMEeHTOB. B
COBPEMEHHOM MOHOMMIATHOM TENEBU30PE, KaK NpaBusio, UMEKTCA CrepyroLne
NOACTPOEYHbIE 3NTEMEHThI:

- KOHTYp AIMYT;

- Perynuposka BbIXOAHOIro HanpAXXeHnA NCTOYHMUKA NUTaHUA CTpO‘-IHOI7I

pasBepTKY;

- PErYNNPOBKA YCKOPAIOLLLEr0 HaNPAXKEHUA KUHECKONA;

- perynupoBKa OOKYCUPYHOLLLEro HanpAXXeHuA KUHeckona;

- PErynnpoBKa 4acToTbl KL POBOii Pa3BEPTKMY;

- perynupoBka pasmepa no BepTukany;

- PerynvpoBkKa JIMHENHOCTMW MO BePTUKasN.

B HeKoTOpbIX COBPEMEHHBIX MOLENAX TPU MOCNESHWE PErynanupoBKy,
CBA3aHHblE C Ka4pPOBON Pa3BEPTKOW, MOryT OTCYTCTBOBATb. Takoe yMeHbLUeHue
yucna MexaHW4yecKu perynmpyemMbiX 3fIEMEHTOB MO CPaBHEHUIO CO CTapbiMu
™mnamn TB cTano BO3MOXHO 6narogapA NPUMEHEHUD MMKPOMPOLLECCOPOB.
Camo noHATWE "CEepBUCHBIA PeXxxMM" CBA3AHO C 3aMEHOI JaHHbIX O MONOXKEHWUN
PerynmpoBOYHOro pes3ncTopa Wan BEWYMHE MOACTPauBaEMON WHOYKTUBHOCTU
OBOWYHBIM KOLOM, KOTOPbIA XPaHUTCA B MaMATW CUCTEMbI YNpaBieHWA
Tenesusopa. B 3TOM cnyvae yCTaHOBOUHbIE AaHHbIE, 3apaBaemMble B MpoLecce
HaCTPOWKW TeneBnu3opa, 3aHOCATCA B cneumanbHylo UMC uudposon namATu
(HasbiBaemyto ICMM3Y unu EEPROM).

OT0 NO3BOMNAO UCMONBL30BaTb YHUPULMPOBAHHYH MOHOMNATY C OOHUM
U TEM XXe TUNMOM npoLeccopa ynpasiieHnAa AnA yCtTaHOBKK B TENEBN30PbI Pa3HbIX
mMogenei. [lpu 3TOM Ha 3aBOAE-W3roTOBUTENIE B MPOLECCOP 3aHOCAT
MHGOPMaLMIO O peanibHOM YCTPOWCTBE TENIEBM30PA, B KOTOPbIA OH YCTAHOBMEH.
Bce paHHble 0 AONOMHNUTENBHbLIX (OYHKLMAX TENEBM30pa, O TUME UCMONIb3YyeMOro B
HEM KWHECKOMNa, TIOHepa, aekogepa ueeta u 1.n. cogepxarcAa 8 UMC 3CTIM3Y.

OpHako 6onbwoe ypobCTBO AnA Mpov3BOAMTENE TeneBn3opoB
obopauvsaetcA 60MbLWUMKN TPYAHOCTAMU MPU MX PeMOHTE. [leno B TOM, 4TO
3ameHa Bblwegwen us ctpoa MUMC 3CIN3Y, npoueccopa ynpaeneHua Wu
LPYrod peTanu TenesM3opa Ha 3aBefOMO WCMPaBHYK He NpuBOAWT K
BOCCTaHOB/IEHWNO paboTOCNOCOBHOCTU TENEBM30Pa, HYXHO ELle 3aHECTU B HUX
HYXKHYIO MHdbOpMaLMIO.

Moatomy perynMpoBka napameTpoB TENEBU30Pa B CEPBUCHOM pexume
NpeacTaBfAeT [LOCTATOMHO CNOXHYH npobnemy pnA  cneuuanucTos-
PEMOHTHUKOB. TyT HET 06LLMX NpaBuWi, Npasuia BXO4A B CEPBUCHOM PEXUME U
LENCTBUN BHYTPU HEro KpaiiHe pasHoobpasHsbl.
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CepBucHble pexumbl TB

1. Kak pabotaet TeneBM3op B CEPBUCHOM peXxume

B coBpeMeHHbIX TefleBU30pax MoYTH BCE OCHOBHbIE PErYSIMPOBKU, Kak
MO/b30BATENbCKNE, TAK U TEXHONOTMYECKWe, OCYLLECTBAAOTCA B NpOLEccope
yNpaBfieHWA TenesM3opa 4vepe3 MynbT AWCTAHUMOHHOrO ynpaenexua (MAOY).
CTpyKTypHana cxema cucTeMbl yNpaBfieHWA Tenesm3opa npueeaeHa Ha puc. 1.

Knaeua a
P . » acnnay
ynpaBneHus >
Mpoueccop
ynpaBneHus » TioHep
PoTonNpUEeMHUK
4 'Y
N Bupeo -
npoueccop
nay
3BYyKOBOM
Puc.1 npoueccop

OcCHoBOW 3TOW CMCTEMbI ABAAETCA MPOLECCOP YNPaBMIEHWA, KOTOPbIN
NpUHUMAET curHansl U AaHHble, obpabaTtbiBaeT UX U HanpasnAeT Ha Apyrue
YCTPOMCTBA: MPOLLECCOP PasBEepTKW, BMAEOMPOLECCOP W T.A. YnpasnAawowue
CuUrHasbl C npoLieccopa yrnpasJieHnA Ha Apyrue yCTPoCTBa MOryT NOCTYMNaTh Kak
B @HaNI0roBOM, Tak ¥ B LMPPOBOM BuAe. B nepBoM cnyyae BbIXOLHbIE CUrHANbI
npoueccopa (kak npaswio, MOCNEA0BATENbHOCTb LUMPOTHO-MOAYIMPOBAHHbIX
umnynbcos) npeobpasytotcA RC-uenoykamu B MOCTOAHHOE HaMpAXeHue,
nocTynarliee Ha THOHEp wunu Buaeonpoueccop. Bo BTOpoM cnyyae CBA3b
npoLeccopa ynpaBneHuA ¢ APYrMMU y3namu Tenesu3opa OCYLLECTBAAETCA MO
OflHOW WJIN HECKOJIbKUM LMUAPOBLIM LWKMHAM. BO3MOXHbI ¥ CMeLlaHHbIe
BapuaHTbl npoueccopa ynpaefieHUA, Korga, Hanpumep, ANA ynpaefeHuA
TIOHEPOM  MCMONb3yeTcA  uudpoBaA WKWHA, a AAA  ynpaBieHuA
BMOEOMNPOLLECCOPOM TPebyroTCA aHanoroBble CUrHasbl. BaXKHbIM anemMeHToM
CUCTEMbI YNIpaBfeHua Tenesn3opa ABNAETCA CUCTEMA UHAMKAL MW, MPUYeM yalle
BCEro nHgopmMauuA BbIBOAMTCA Ha 9KpaH Teniesmsopa (cuctema OSD).
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CepBHUCHbIe pexuMbl TB

B 3anomMuHawolleM YCTPOACTBE CUCTEMbI YNpPaBfieHUA 3anucaHsbl
pas3nnyHble yCTaHOBOYHbIE MapamMeTpbl Tenesunsopa. AN OaHHble 4YaCTU4YHO
npencTasnAlT coboi Nonb3oBaTeNbCKUe PErynumpoBKN (LaHHbIe HACTPOWKW Ha
TenekaHanbl, BblbpaHHble mapameTpbl 3ByKa U M300pakeHWA U T.N.) N MOryT
M3MEHATLCA NoJib3oBaresieM Tenesmsopa c MOy unv knasmatypel ynpasnexua. B
TOXe BpeMA, 4YacCTb ITUX OaHHbIX HeOLOoCTynHa AnA M3MeHeHWA NoNb30BaTesto
Tenesn3opa v 3anucaHa B JCIM3Y npw HacTpovike Teneem3opa Ha 3aBoge. JTu
CepBuUCHble AaHHble MOXXHO YCNOBHO pa3fennTb Ha ABe 4YacTh. yCTaHOBOYHbIE
[aHHbIe 1 onumoHHble 6anTbl. K ycTaHOBOUHLIM AaHHLIM OTHOCUTCA UHAOpMaLMA
0 NONIOXKEHUN N ONTUTENNbHOCTU CTpOﬁVIpy}OLLI,I/IX MMnynbcos, 0 TMNe NPUMeHEHHOro
B TeNeBn30ope KuHeckona, o0 bGanaHce 6enoro u T.n. B onumoHHbIx 6aiTtax
copepxarcA ceegeHnA 0 OOoNOJIHUTeNbHbIX beHKLI,VIFlX Tenesnsopa: 0 pexumax
paboTbl TeneTekcTa, 0 CTaHgapTax Bewanuma u 7.n. Takum o6pa3om, B OGHON U TOR
xe UMC 3CIMN3Y, Ho B pasHbIx AYeiikax XpaHUTCA MHAOPMALMA TaKUX TUMOB:
Nosb30BaTENbCKAA; YCTAHOBOYHbIE JaHHbIE; ONLMOHHBIE BaNThI.

Mocne 3ameHbl UMC SCIM3Y B Hee HE0HX0OMMO BBECTM MHCDOPMALLMIO O
[DAHHbIX 2-T0 M 3-r0 TwWna, nWHave TeneBM3op MpocTo He Oypet pabortatb.
OCHOBHble YCTaHOBOYHbIE JaHHbIE XPaHATCA BO BHyTpeHHeM [13Y npoueccopa
ynpaBneHuAa u MoryT 6biTb 3aHeceHbl uMm B MMC OCIMM3Y no cneumanbHbIM
KOMaHaam B CEPBMCHOM peXxunme. 370 no3sonAeT Npn UCKaXKeHNn XpaHFlLLI,eI7ICF| B
MMC O3CIMN3Y umHdopMaumn MNpoCcTO nepesanucatb €e, a He NpPOW3BOAMTb
3ameHy WMMC HoBoW. 3aMeHMTb MNpPOLECCOP MOXXHO TOMbKO CO CTPOro
onpefeneHHbIM COdepXUMbIM ero BHyTpeHHero [3Y (Tak HasbiBaemMon
NPOLLMBKON).

Mocne 3aHeceHuA 3aBOACKMX AaHHbix B Hosyto MMC OCIM3Y moxet
notpeboBaTbCA MOACTPONKA HEKOTOPbLIX NapameTpoB Tenesusopa. MiMeHHo onA
3TOW LLeNu ¥ CNYXXWUT CEPBUCHbIA peXKuM. NpoL,ecc HaCTPOoKu Tenesn3opa B 3TOM
pexxume npowssogutca ¢ MNAOY n BoO MHOrOM HanOMUHAET HACTPOWKY TenleBn3opa
nonb3osateneM. OQHaKo OCYLLECTBAATL Er0 MOXET TOSbKO KBANMMULMPOBAHHbIN
PEMOHTHUK, NOCKONbKY HenpaBWjibHble 3HAY€HUA YCTAHOBOYHbIX AAHHbIX WU
paxe ONUMOHHbIX 6aNTOB MOXET NPMBECTU K YAaCTUYHOW WMAM NONHOW
HepaboTtocnocobHOCTU TeneBusopa.

Ha puc.2 npepcraeneHa (yHKUWOHANbHAA CXema yrnpaBnAloLEero
YCTPOCTBA TUNNYHOrO ANA MHOMMX Teneemaopos mpm LG, SAMSUNG, PHILIPS
n ap.

M3 Bcero mHoroobpasma LMPOBbLIX LUMH CBA3M B 3TOM YMPaBfAOLLEM
yCTPOMCTBE NpUMeEHeHa Hanbonee pacnpoctpaHeHHaa WwiHa 12C. OcobeHHOCTbH0
LI,I/ICprBbIX LIWH, UCnoJib3yeMblX B Tenesunsopax, ABNAETCA nXx
AByHanpasfeHHOCTb, T.e. kaxgaa WMC, nogkniouveHHas K LWWHe, MOXeT
BbICTYNaTb W KaK MNPUEMHUK, U KaK nepefatyuk paHHbIX. |-|pI/I BKJTHOYEHUN
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CepBucHble pexumbl TB

Teneensopa npoucxogut obwuin copoc namatn Bcex MMC, cBA3aHHbIX LUNHOWA.
3atem npoucxoouT HavanbHoe nporpammupoBaHue atux MMC. Kaxpaa MMC
(TroHepa, Bupeonpoueccopa U T.N.) UMEET CBOW MNepcoHanbHblii agpec, no
KOTOPOMY MNPMHMMAET TONIbKO el afpecoBaHHyt0 MHGOpMauuo. Ty
uHbopmMaumio npoueccop ynpaeneHuna ussnekaet us MMC JCIM3Y u 3atem
otnpaBnAeT cooteetcTBytowmMM MMC Tenesusopa. Lluna [2C AenAetcA
LBYXNpoBogHOW. Takum obpasom, BCero no Asym nposogam kaxpaAd WVMC,
NOLKMIOUYEHHAA K LUMHE, MOXET Kak monyyaTb, Tak W nepepasatb BCH
Heob6xoanMyo MHAOPMaLNIO.

Mpousccop
] F B
:ﬂl-ll-;l:'.m r | TOREBAEMA
[ "
¥ L
Tuahap
K- 248
Puc.2

CTpyKTypa AaHHbIX, NepepaBaeMblx Mo wiuHe 12C, npuBepeHa Ha puc.3,
roe S - 6wt "crapt'; R/W - 6ut Bbibopa "3anucb/yuteHue"; A - 6uT
"nopTBEpxaeHne"; P - 6ut "cton".

o ™ b ™ - ™
Agppec MMC | W F.Y Sy Ganp-as F. ParHbas F Y | .
M > b ) e -

Puc.3

Mpn 06MeHe AanHbIMKU € Apyrumn MMC npoLieccop ynpasneHua BHavane
nocne 6uta "crapt' BbigaeT 7-6utHbii appec WMMC, 3atem 6uT BbI6OpAa,
yKasblBaloWMiA, KakaAa onepaunA - UTeHWe WAM 3anucb AaHHbIX Oypet
npoussegeHa B crnepytowem bante. MNpu 3TOM 3anucy COOTBETCTBYET CUrHas
nor."0", a uteHuto - curHan nor."1". [donycTum, 4TO NpOLLECccop ynpasiieHWA
nepenaeT BWAEONPOLLECCOPY AAHHbIE O Heob6XOoMMOM YPOBHE APKOCTM
n306paxkeHuA u 6ut Boibopa umeeT 3HaueHme nor."0". Mocne npuema ykasaHHbIX
LAHHbIX yrNpaBfieHWe LIMHOW NEepexoguT K BUOEONpPOLECcCcOopy, KOTOpbINA
noaTBepXnaeT nofyyeHue AaHHbIX. [lofyymB noaTBEPXAEHWE, MpoLeccop
ynpasfeHuA nepegaer no LWMHe crnepylowmii 6anT ¢ ykasanuem cybappeca B
panHon WMMC (pasnuyHble appeca COOTBETCTBYHOT, Hanpumep, APKOCTH,
KOHTPaCTHOCTU, ypoBHWO APY 1 T.n.). BHOBb MOnyuMB NOATBEPXOEHME OT
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CepBHUCHbIe pexuMbl TB

BMOEONpoLEeccopa, NPOLEeccop ynpasfeHWA nepepaeT COBCTBEHHO AaHHble O
HeobxommMmoii BennumHe ApkocTu. Mocne aToro kop cybagpeca aBTOMaTUYeCKn
yBENMYMBaeTcA Ha 1 1 NPOMCXOQMT Nepepava cnegytoLmnx GaHHbIX.

B cepBuCHOM pexume TeneBu3opa YCTAHOBKA 3HAYEHUA KaXaoro
napameTtpa npou3BOAMTCA NyTeM BblbOpa COOTBETCTBYHOLLEHA CTPOKM MEHIO, B
KOTOPOW YyKasaHbl TeKyLiMe 3HAYEeHUA perynmpyemblx napametpos. BHoBb
YCTaHOBJ/IEHHOE 3HAyeHWe napameTpa [OMKHO ObiTb 3aTeM 3anOMHEHO, T.e.
nepeHeceHo u3 0O3Y B OCIMN3Y. OnA 6e3onacHOCTM TeneBu3opa,
pekoMeHayeTCA BHa4yane nepenucarb Ha aMcT 6ymaru umerowmeca s CMMN3Y
3HA4YeHUA NapameTpoB, a TONbKO 3aTeM UX M3MEHATb. OTO MO3BOSUT B Clyvae
HEY#AYHOW HACTPOMKM KaK MUHUMYM BEPHYTb TENEBU30P B MCXOLHOE COCTOAHNE.

B pAoe mopenei COBPEMEHHbIX TesleBU3OPOB MPEAycMOTpeHa
camoauarHocTMka Anfa onpepeneHnA NCNPaBHOCTK BCEX CUCTEM Tenesusopa. B
3TOM PeXuMe NpoLeccop ynpasneHna onpawmsaeT Bce MMC, nogkntoueHHble K
uncpposon wwuHe cBA3n. CoobuieHnAa o0 HewucnpasHOM y3ne 6ypet
MHOMUKMPOBATLCA Ha 3KpaHe TeneBn3opa Uin ykasblBatbCA pPasfinyHbiM YUCIIOM
BCMbILUEK CBETOAMNOAA Ha NepefHen naHenu Tenesnsopa.

2. BxoXpeHue B CEPBUCHBIN PEXUM TENIEBU30POB

TeneBusopbl PANASONIC
TC14/21S1RCP (TCC, TCP)

OpHospemenHo HaxxaTb OFF TIMER Ha MNAY n VOL- Ha nepefHen naHenu
Teneensopa. [nA 3anoMUHaHWA BBeOEHHbIX 3Ha4YeHun Haxatb STR Ha MAY.
Bbixop, 13 pexxuma - kHonka F Ha MayY.

TX21AD2C (MD1C), TX25/29A3C, TX-W28D1F, TX-W28R3

YcraHosutb perynAtop TREBLE B nonoxewue MuHWMyMm, a perynatop
BASS - makcumym. Haxatb kHonmky F Ha nepepHeii nanenu Tenesu3opa.
OpHoBpemeHHO HaxaTb kHonkn VOL- Ha nepegHei naHenu Tenesmsopa 1 KHOMKy
REVEAL Ha MNAOY. Beixon 13 pexuma - kHonka NORMAL Ha MA4Y.
TC-14/20/21F1(L10R, F1T), TC20L3R, TC21S10RTC-2125/2150R (RT, T/TS,
RM/RS), TC2170R/T

OpHoBpemeHHO HaxkaTb kHonku VOL- Ha nepegHeit naHenw Tenesusopa u
kHonky RECALL Ha MAOY. Bbixog 13 pexuma - aBaxasl Haxatb kHonky NORMAL
Ha nay.

TC-25GF10R, TX-33GF15P

Yctanosutb VOL Ha MuHUMyM. OgHOBPEMEHHO HaxaTb kHomkn VOL- Ha
nepenHen nanenu Teneensopa u kHonky RECALL Ha MAY. Bbixon v3 pexuma -
BbIK/THOYNTbL TENEBU30P U3 CETMU.
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TX-14/21K1T(K1T/R), TX-14/21K2T, TC-14K1R

Boibpatb kaHan 60 W OOHOBPEMEHHO Haxatb Ha kHomku VOL- u OFF
TIMER Ha MAY. 3anomuHanve paHHbix - STORE. Bbixog 13 pexuma - KHomka
NORMAL Ha M7y.
TX-25AD50F, TX-XD60C, TX-W28/32/36D2DP/L

YctaHosutb TREBLE B nonoxenue muHumym, a BASS - makcumym.
Haxatb kHonky F Ha nepegHen naHenu Tenesusopa. OOHOBPEMEHHO HaXaTb
kHonkn VOL- Ha nepepHei naHenu tenesusopa n REVEAL Ha MAOY. Beixon n3
pexwuma - khornka NORMAL Ha May.
TC-14D2, TC-20S2(S2T), TC-21Z2A, TC-25GF10R, TX-33GF15P

YctaHoButb Taimep Ha 30 MuH 1 3HaveHne VOLUME Ha MUHUMYM.
OpHoBpemeHHo Haxkatb kKHonky CN UP Ha nepenHeit naHenun u kHonky RECALL
Ha MAY. Beixog n3 pexxuma - geaxabl Haxatb kHonky NORMAL wa MNAay.
TX-25/28LD4C

YctaHoutb TREBLE B nonoxeuue Makcumym, a BASS - MuHUMYM.
OpHoBpemeHHO HaxkaTb kHonkn VOL- Ha nepepHeit naHenu tenesmsopa n INDEX
Ha MAaY. Beixog u3 pexxuma - kHonka NORMAL wa MA4Y.
TX-25/28AD90F, TX-32D5F

YctaHoutb TREBLE B nonoxeuue MuHumym, a BASS - makcumym.
OpHoBpemeHHO HaxxaTb kHonku VOL- Ha nepegHen naHenun Tenesm3opa 1 KHOMKy
INDEX Ha MAY. Boixog u3 pexxuma - kHonka NORMAL Ha M1Y.
GAOO, TX-29/33GF25T(85T, TX-29GF35T, TC-24/28WG12H

Buibpatb kaHan 60 W OgHOBPEMEHHO Haxkatb Ha kKHomku VOL- u OFF
TIMER Ha MAY. 3anomuHanve paHHbix - STORE. Bbixop 3 pexuma - KHomka
NORMAL Ha NAY. OnAa nporpammuposanuna MMC SCIM3Y nocne ee 3ameHbl
coenmHnTb BbiB. 3 1C1213 ¢ kopnycom. 3atem Bknountb "CETb".
TC-14/21L3R(E1R), TX-21LT3P, TC/TX14/20/21LT3P/R

KHonka SERVICE Ha moHonnate. Ee HaxwumaroT pBa pasa. Bbixop v3
pexwuma - knorka NORMAL Ha May.

Tenesusopsl JVC
AV-A14/21M2/K14/21M2, AV-A14T2/AV-K14TA, AV-A21T2/K21T2

Haxate Ha MAY opHoBpemenHo kHomkun PICTURE GAME u DISPLAY.
Bbixop, 3 pexxuma - kHonka DISPLAY Ha M1Y.
C-21ZE, AV-G140/210T, AV-14ME(TE), AV-21TE/TE, AV-G21T, AV-G250MX,
21A4EE, 24FAEE

Haxatb Ha MY opHoBpemeHHo kHonku PICTURE GAME u DISPLAY. OnAa
3anOMUWHaHNA BBELEHHbIX faHHbIX HaxaTb kHonky OFF TIMER MAY. Beixop 13
pexuma - kHorka MUTE wa May.
AV-25/28S1EK

Haxate Ha MOY opHoBpemeHHO kHonkn VSM u DISPLAY. Bbixog u3
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pexuma - kHornka EXIT Ha MA4Y.
AV-15/28VM1EN

Haxatb Ha MNAY opHoBpemeHHo kHomnku CINEMA/GAME u DISPLAY.
Bbixon 13 pexxuma - kHonka DISPLAY Ha M4Y.
AV-25TS2EK

Haxatb Ha MAOY opHoBpemeHHo kHonkn INFORMATION n MUTE. Beixop,
n3 pexuma - kHornka TV Ha [13Y.
AV-29PRO

YcTtaHoBUTbL 3HaueHue "MpomkocTs" = 04. HaxaTb Ha MY ogHOBpEMEHHO
kHonkn MENU v DISPLAY. Bbixog 13 pexxuma - kHonka POWER OFF wa MAY.
AV-29TH3ER

Haxatb Ha MAY opHoBpemeHHO kHomnku INFORMATION n MUTE.Bebixop,
13 PEXMMA - BbIKITOYUTL TENEBU30P U3 CETU.
A32020

Boictasutb SLEEP TIMER = 0 MuH 1 cpasy Haxatb kHonku DISPLEY u AV
MAY. Boixon 13 pexxuma - BbIKNKOYUTL TENEBU3OP U3 CETU.

Tenesusopbl LG
CF-20/21F60, CF-20/21F80, CF-14/20/21K40(50, 52)E/X,
CF-14/16/20/21S10E/X

HaxxaTb ogHoBpemerHo kHonky "OK" Ha nepepHei naHenu Tenesnsopa u
kHonky "OK" Ha MAY. Bbixop M3 pexxuma - BbIKNOYNTL TENEBU30P U3 CETU.
CF-20F89CT-29Q10E/EN/ET/CE, CL-29Q10ET, CF-25/28, C28F

Haxxatb ogHoBpemeHHO kHonky "OK" Ha nepefHel naHenu Tenesn3opa u
kHonky "OK" Ha MAY u ypepxwusatb ux He MeHee 15 c. Bbixop 13 pexuma -
BbIKIHOYMTb TENIEBM30P M3 CETU.

3. Hactpoika tenesusopa AKAI B cepBuCHOM pexume

OcobeHHocTblo Teneen3opoe AKAI ABNAETCA MCMOMb30BaHUE B KaXKaoW
MOLENN  3MEKTPUYECKU NPOrpaMMUpyeMOro MOCTOAHHOMO 3anOMWUHAIOLLErO
yctponctea (AMM3Y) ¢ wmHAMBMAYyanbHbIM HAbOPOM WHCTPYKUMiA paboTbl
npoueccopa ynpaeneHwA. [loatomy npu 3ameHe OJMM3Y Heobxopumo
nonb30BaTbCA yKasaHuAMu Tabn.1.

BxoxpeHue B pexxum "Cepsuc”

[OnA BktoueHnA Tenesnsopa B pexxum "CepBuc” cnemyet BoIKIIHOUNTL €ro
ceTeBbIM Bbiktouarenem S901. 3atemM ogHOBpEMEHHO HaxkaTb 0be kHomkn VOL+
n VOL- Ha nepepHen naHenu Tenesn3opa. YAEPKMBAA 3T KHOMKM HaXkaTbiMu,
crnepyeT BKIHOUNTL TENEBU30P CETEBLIM BbiKNouaTenieM. Ha akpaHe BbiCBeTUTCA
Hapnucb "ADJUST MENU". [1nA Bbi30Ba TOW MAKM MHOW (DYHKLAKM PEryNMpoBKM

——
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Tabnuua 1
Mognudbukauum IMM3Y onAa Tenesusopos AKAI
Mopenb OnuuoHHbI |REF Homep |Mopenb OnumoHHbIn |REF Homep
Kof, (npowunBka) Kop, (npowmBka)

CT-1419P 50010040 |001 CT-1419UT |50010050 [004
CT-2119P CT-2119UT
CT-1419PT (50010050 |002 CT-1419A 50010040 [005
CT-2119PT CT-2019A

CT-2119A
CT-1419U 50010040 |003 CT-1419AT |50010050 [006
CT-2119U CT-2019AT

CT-2119AT
CT-1419PD (52012440 |007 CT-1419DT |52612450 |012
CT-2019PD CT-2019DT
CT-2119PD CT-2119DT
CT-1419PDT |52012450 008 CT-1419DTR |52612470  |013
CT-2019PDT CT-2019DTR
CT-2119PDT CT-2119DTR
CT-1419DM (52513240  |009 CT-1419M 52712640 |014
CT-2019DM CT-2019M
CT-2119DM CT-2119M
CT-1419DS  |52613040 |010 CT-1419UE  |50011140 015
CT-2019DS CT-2019UE
CT-2119DS CT-2119UE
CT-1419D 52612440 |OM CT-1419UET |50011150 016
CT-2019D CT-2019UET
CT-2119D CT-2119UET

cnepyet wucnonb3oeatb knasuww MAY. CootsetctBue knasuw MAY
perynupyemMbiM BefMuMHaM, a Takxe npefensl U3MEHEeHUA 3TUX BENYMH
npuBEAEHLI B Tabn.2.

Perynuposka AFT

[nA nposedeHWA pErynupoBkX CnegyeT MOAKNHYUTL LMEPOBON
BOJNLTMETP K pe3ucTopy R643.

JanbHeiwanA HacTponka BepeTcA vyepe3 MeHo "Cepsuc' B cnemyroLlen
noCeaoBaTenbHOCTH:
- ponaute B "CepBuc";
- HaxxmuTe kHonky "1" Ha MOY. Ha akpaHe noABUTCA cnepyoLLee coobLeHne:
ADJST MENU XX
AFT [ ] I
- HXMnTe Knasuwy "-" Ha MY v ynepxxueante ee fo Tex nop, noka undgpa B
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Tabnuua 2
MapameTpbl, perynupyemele B pexxume "Cepsuc”
Knasuwu |MapameTtp PekomeHpoyemoe |[dnana3oH U3MeHeHun:
nay 3HaveHue LecTHaguaTepnuyHoe 3HavyeHne
(mecATNYHOE 3HaYEeHue)
1 AFT (touHans aBTO- |DF 0... 1FF (0...511)
HacTponka)
2 APY ponAa TioHepa 1F 0...3F (0...63)
3 Ynpaenexue VCO 3F 0...7F (0...127)
4 C-R (ypoBeHb 1F 0...FF (0...225)
yepHoro R)
5 C-G (ypoBeHb 1F 0...FF (0...225)
yepHoro G)
6 C-B (ypoBeHb 1F 0...FF (0...225)
yepHoro B)
7 D-R (pa3max 3F 0...7F (0...127)
curHana R)
8 D-B (pa3max 3F 0...7F (0...127)
curHana B)
9 S-B (cybAapkocCTb) 3F 1F...5F (31...95)
0 VAD (pa3max 3 0...7 (0...7)
BMgeocurHana)
MUTE H-C (ueHTtpoBka no |3 0...7 (0...7)
ropusoHTanu)

[ ] He cTaHeT 0, a cumBonbl "XX" cnpaBa BepxHew cTpoku ctaHyT "00";
- BbIKJTOUNTE CETEBOE NUTaHUe, YTOObI BbIATM 13 pexnma "Cepeuc';
- NOAANTe Ha BXOA TeNeBm3opa curHan Ha noboit U3 HaCTPOEHHbIX TeNleKaHanos.
Haxxmute kHonky "MENU" Ha MAY. KpacHoii kHonkoii MY Bbibepute pyyHyo
Hactpoiiky "MANUAL TUNE". Mocne atoro kHonkamu "+" u "-" cnepyert
[o6UTbCA Hanny4Llero kKavyecTea 3Byka M U306paxxeHnA Ha 3KpaHe TeneBn3opa.
lNonyyeHHble faHHbIe 3aNoMUHAKOTCA HaXKaTuem 3eneHoit kHonkw MNAy;
- ponpute B "Cepeuc;
- HaxxmuTe kHonky "1" Ha MOY. Ha skpaHe NoABUTCA CnepyroLLee COobLLEHME:
ADJST MENU XX
AFT[] I
- HaxxmuTe knasuwy "-" Ha MY v yoepxxusainte ee 0o Tex nop, noka uudpa B
[ ] He cTaHeT 0, a cumBonbl "XX" cnpaBa BepxHei cTpoku ctaHyT "00";

- HenpepbIBHO HaXKnuManTe kHonky "+" MAOY po Tex nop, noka nokasaxHuA

-
Sy
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L1dpOoBOro BOSILTMETPA NOCSe NafeHna BHM3 Ha cocTasAT 2,510,1 B;
- BLIKJTHOUNUTE CETEBOE NTaHue, YTobbl BhIATM N3 pexxuma "Cepsuc'.
PerynupoBka 6ananca 6enoro
Heobxopmma B CBA3M C TEM, YTO B TENIEBM30PE OTCYTCTBYET cuctema Abb.
Mpon3soauTcA B CrepytoLLen nocnenoBaTebHOCTu:
- HACTPOWTE TENEBM30P Ha NPUEM CUrHana TecT-reHeparopa. Bkntouute TecT-
reHepartop B pexum YepHo-6enbix Nonoc;
- HaxxmunTe kHonky "NORMAL' MY anA ycTaHOBKM HOPMasbHbIX 3HAYEHNIA
napameTpoB M306paxkeHus;
- ongute B "CepBuc';
- Ucnonb3yAa kHonku 4...9 MNAY, ycraHosuts 3HayeHna C-R, C-G, C-B - "1F"; D-R,
D-B, S-B- "1F";
- 3aKOpOTUTE NepeMblykon TectoBble Toukn TP301 n TP302 Ha waccu
TeNneBsun3opa;
- perynaTopoM "YckopAatowiee HanpaxeHne" Ha TOKC pobenteck noAsBneHuA ene
BUAVMMOM rOPU3OHTANIbHON NIMHUM B LEHTPE 9KPaHa (IMHWA MOXET bbITb
KpacHOro, 3ef1eHOr0 U CUHEro LBeTa);
- B 3@BUCWMOCTM OT LiBeTa NIMHUM CnefyeT U3MEeHATb knasuwamm "+" n "-"
Takue napameTpbl:
1) ecnu NIMHWA KpacHaA, To cnepyeTt u3MeHATb 3HaveHuAa C-G, C-B, noka
NIMHWA He cTaHeT b6enoi;
2) eCnu NMHWA 3efieHan, To CnepyeT u3MeHATb 3HaveHnA C-R, C-B, noka
NIMHWA He cTaHeT b6enoi;
3) ecnn NMHWA CUHAA, TO cnegyeT U3MeHATb 3HaveHuA C-R, C-G, noka
NIMHWA He cTaHeT 6enoi;
- yaanuTe nepemblyky Mexay TectoBbiMu Toukammn TP301 1 TP302;
- oTperynupyite 3Hayenna D-R, D-B no nonyyeHna 6anaHca 6enoro Ha
n3obpaxkeHun yepHo-6esbix Nonoc;
- MPX HeobX0AMMOCTMN BHOBb 3akopoTuTe Toukn TP301 n TP302 n nosTopute
HacTpoiiky Benuunt C-R, C-G, C-B no nonyyenna Hamnyywero 6anaxca 6enoro;
- BbIAigmMTe 13 MeHto "Cepauc'.
PerynupoBka amnnutypabl Bugeocuriana (VAD)
Mpousseaute cnegyrolime onepawum:
- HACTPOWTE TENIEBM30P HA NPUEM LIBETHBIX MONOC C TECT-reHepaTopa;
- NOAKMYUTE ocuunnorpad K amuTTepy TpaHamctopa Q305;
- BonauTe B MeHwo "Cepsuc";
- HaXxxmuTe kHonky "0" Ha MAOY. Ha akpaHe BbICBETUTCA Tekylee 3HayeHne VAD;
- kHonkamu "+" n "-" TIAY pobentecb amnauTyabl BUAEOCUrHaNa Ha aKkpaHe
ocumnnorpada 2 B +5%;
- BbliguTe 13 MeHto "Cepauc".
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CepBHUCHbIe pexuMbl TB

Hactpoiika pekopgepa SECAM
Mpoussenute cnepyroLine onepauum:
- BK/IHOUMTE TENIEBM30P B pexxum "AV";
- nopjawnTe ¢ TecT-reHeparopa curHasn
uBeToBbIX Nnonoc SECAM;
- NogkntoumuTe ocumunnorpad K KoHt. 10 UMC
IC303 Tna AN5637;
- NoAcTpoeUHbIM pesuctopom VR301
pobentecb popmMbl curHana, NnokasaHHoW Ha Puc.4
puc.4.

Perynuposka APY
Mpoussenute cnepyroLine onepauum:
- Ha aHTEHHbI BXOA, TENIEBM30PA NOAANTE CUrHan ¢ TECT-reHepaTopa BeNNYMHON
6213 nbmB;
- BonguTe B pexxum "Cepeuc';
- HaxxmMuTe kHonky "2" MAY. Ha skpaHe noABMTCA COOBLLEHNME:

ADJST MENU XX

RF I
- kHonkamu "+" 1 "-" MY pobenTecb TakoW HAaCTPOMKKM, Koraa “cHer” Ha
1300paxeHnn CTaHET UcYe3aTb;
- BblnguTe U3 MeHo "Cepeuc'.

PerynupoBka cy6apkocTu

Mpou3seaunTe cregytoLLne onepawum:
- NOAaMiTe Ha BXOL TeneBn3opa C TeCT-reHepaTopa MOHOCKOMHbIA CUTHAT;
- Haxxmute kHonky "NORMAL' Ha MY onA ycTaHOBKM HOpMarbHbIX NapamMeTpoB
n3obpaxkeHus;
- BovanTe B MeHto "Cepsuc';

Ensa suaumsii - HaxxmuTe KHonky "9" Ha MAOY. Ha skpane

noABKUTCA cregytoLiee coobLueHue:

ADJST MENU XX

S-B I

- kHonkamu "+" n "-" MY yctaHoBuMTE
Takoe 3HaveHue cybApKOCTH, NPK KOTOPOM
3MIEMEHT 13 KBafpaToB Ha n306paXkeHuu
He CTaHeT eaBa BUAUMbIM, KaK NMOKa3aHOo

Ha puc.5.

Puc.5
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CepBucHble pexumbl TB

4. TeneBn3opbl C CUCTEMOW YNPaBIEHNA U TENETEKCTOM Ha OCHOBE
npoueccopa SAA5497/CTV832R

Takve npoueccopbl YNpaBneHMA MCNONb3YHOTCA BO MHOMMX MOLENAX
Tenesusopos upm PHILIPS, SAMSUNG, LG, DAEWOO wn gpyrux.

B MMN3Y Tenesn3opa Ha 3aBOAE-M3roTOBUTENE 3aMUCaHbl LIECTb OCHOBHbIX
1 OOMH OOMOMHUTENBHBIN ONLMOHHLIA 6aiiT, MHPOPMALLMA B KOTOPLIX ONpeaenaeTt
Lenbln pAQ, CBOWCTB U PYHKLUMIA Tenesnsopa.

Kaxpgplid  OnNuMOHHBLIA BaiT comepXut 8 6uT, KOTOpble MOryT ObiTb B
coctoAHMm "0" wunm "1". 3HauveHuA yHKUMA Tenesu3opa B 3aBMCUMOCTW OT
3HaueHWA OMTOB OMUMOHHLIX 6ANTOB MpPUBELEHbI B CEPBUCHLIX PYKOBOACTBAX.
Kaxxpblil U3 LLECTU ONLMOHHBIX 6aTOB B PeXXUME Service MOXET ObiTb Bbl3BaH Ha
3KpaH TeneBn3opa ¢ NOMOLLbIO KHOMOK "Beepx", "BHu3" nynera Y.

B onuuoHHbix Gaitax uMHMOpMauuA NpeactaBneHa B BuUAe
WecTHagLaTMpUuHbIX Yucen. MNpu atom ucnonbayetcA kKoguposka: 0 - ecnu
(PYHKLMA B TENEBU30OPE OTCYTCTBYET; 1 - €CNN (PYHKLMA B TENIEBU30PE UMEETCA.

Pexum nepsuyHon 3anucu nugopmaumuun 8 UMC 3CIMNN3Y

Ecnu 3ameHnTb Mukpocxemy MM3Y 3aBegomMo MCNpaBHOM, HO B KOTOPOW
HE 3anucaHbl JaHHble, W BKMKOUMTbL TENEBM3OP B pabounii pexxum, TO 9KpaH
Tenesusopa He bymeTt cBeTUTbCA U He OydeT BO3MOXHOCTW YCTAHOBUTL KOAbI
OMNUMOHHbIX 6aiTOB M perynuposatb napameTpbl Tenesnsopa.

B cBA3M C 9TUM Hapo NPOWU3BECTW NEPBUYHYIO 3anNWUCb NAMATHK:

a) NOLKIIHOUNTL K COEQMHUTENIO X2 TEXHONIOrMYECKoe npucrnocobneHue (puc. 6);

A1 K51 TS

11 X
= Gl-l11-ﬂ'00_<n
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: o al—= sEmiicE | &
ii1 _ — 2 : 12 +3 & :
0,0 -1 a n xormye | 2
100x 1
VDAKASZ1A . ;
_| |_B: -
oz E Rz vnzKasz1A byl
100w
% - Puc.6

6) HaxkaTnem kHonku "CepBuc" BKNOUNTL TENEBN3OP B pexxum "Cepauc';
B) HaXaTb LMEPOBYIO KHONKY "9" Ha nynbre Y,
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CepBHUCHbIe pexuMbl TB

n.n

r) Haxatb kHonky "+" ("-") Ha nyneTe Y.

Yepe3 HECKOSIbKO CEKYHL, Ha 3KpaHe Tenesu3opa [0SHKHO BbICBETUTLCA
coobLLeHve:

" INIT CTV 832R V.0.99".

HauanbHble [aHHble 3anucaHbl B NamATb, W TeieBU3Op rOTOB K
1CNOMb30BaHMIO AJ1A TEXHONOTMYECKOWA PEerynmpoBki. [OnA Bbixoga U3 pexuma
NEPBUYHOM 3anMcu NamATU HeOBXOANMO HaxkaTb kHonky "TV" nynbta Y.

Jinteparypa
1. Caynos A. 0. Hosenwwue Tenesnsopsl HORIZON. C-M6.: H1T, 2001.

2. Caynos A. HO. MNepeHocHble Tenesmsopsbl. C-M6.: HAT, 2002.
3. Bunorpapos B.A. CepsucHblie pexxumbl Tenesusopos. C-M6.: H1T, 2002.
A.1O. Caynos, r. Kues

Or pegakTopa

Hobasnto K 93TOMy noapobHOMY OMMUCAHUKD KOe-Kakume CBEREHUA,
NPeACcTaBnAoLLMe onpeaeneHHbIi nHTepec. OHM B3ATbLI 3 COOBLLIEHNIA TYCOBLLVKOB B
ceTn VHTepHeT, roe obcyxgatoTcA MMEeHHO NpobnemMbl CEPBUCHBIX PEXMUMOB.

Muwet HekTo Paxman u3 MakuctaHa. OH 3a51e3 B CEPBUCHbIA PEXIUM CBOETO
Zenith pv46611k 1 BbICTaBMN 3anpeT OTKIHOYEHUA CETEBOro HanpAXeHuA. Tenepb TB
He OTKJIOYaEeTCA C NysbTa, a OMNATb B CEPBUCHbIA PEXWM BOWTU He yaaeTcA. Boixogut -
povrpanca.

Ortset emy pan Oaeup n3 AHrnuun. MNopAROK AEeRCTBUA, NPEANOKEHHBIA UM,
6bin TakoM: yaepXxuBaTb KHOMKY “remote” n HaxaTb KHOMKY “menu”. YcneTb, noka
MEHIO HE UCYE3HET C 3KpaHa, Habpatb kombuHaumo uucp 09876, noTomM caenatb
BBOA. Ha Bce onepauuu - He 6onee 5 c.! B pesynbTtate nonagaellb B CEPBUCHbIN
pexunm n ctaBullb BCe B UCXOAHOE NONOXEHKE.

PaxmaH ycnen: emy nomMornu, a Apyrum Hayka: CEepPBUCHbIN PEXUM - He
urpywka, MoXxHo BOO@LLLe OYUCTUTb NAaMATb, TOraa UM TeXAoKyMeHTauuo uin nan B
MacCTepCKyto, rae TOXXe CURAT He 6oru, MOryT CBOK NakoCTb npunopHecty. K crnosy,
OOMH MOW 3HAKOMbIA NOHEC B MaCTEpPCKYyl 3NEKTPOHHbIA 6NOK ynpaBneHua
aBTomMobunem, Tako cebe ManeHbKUA KOMMbIOTEP Ha YETLIPEXCMOMHOA neyvaTHOM
nnare u Kyyel npoueccopos. Tyga wen - He pabotan oguH U3 pexxumoB, a 0bpaTHo -
C I'IyCTOI7| NamMATbiO, rae nponucbiBarOTCA BCE NapamMeTpbl aBTO U 6e3 KOTOPbIX
ppuratenb BoobLLe He 3anyckaetcA. Takue BOT MacTepa. A HaWT nNpoLUMBKy... Ho aTo
QJSIMHHAA UCTOPUA AN1A Opyroro pasa, BO BCAKOM cnyyae, onA TB HaiTu nHdopmaLmo
HaMHOro nerye.

A BOT, UTO COO06LLAIOT MO NOBOAY TeX TUMOB TB, KOTopble HEe PaCCMOTPES aBTop
cTatbu.

Crapble mopenn SONY po KV-28FX60
1. Bknountb TB Ha naHenm v BbIKHUNUTL C MOMOLLLbHO NynbTa.

2. boicTpo Haxxatb “DISPLAY (I+)” “5” “VOL+” “PWR (TV)”.

-
-
|

'
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CepBucHble pexumbl TB

. BeicBetnTcA cnoso “SERVICE”.
. Haxatb “1” unu “4” pna Boibopa n3meHAeMOoro napameTpa.
. Haxarb “3” unu “6” gnAa perynupoBsku.
. Haxxumatb “MUTE”, notom “ENTER” pniA 3akpenneHna KaXkgon perympoBku.
Hosblie mopenn SONY ¢ KV-28FX60
. Boiknouutb TB Ha naHesnu.
. Haxxmute 1 ynepxumsainte kHonku”Prog +” u “Prog -”.
. Bkntouute TB Ha ero naHenu.
. Yepes HeckonbKo cekyHa, TB BKOUNTCA B CEPBUCHOM PeXume, TOraa oTnycTuTe
KHOMKM.
TMpumedarue. Mo coobLLeHnAm 3Harowwmx nogen, anAa KV-28FX60 nogxopAT oba
crocoba.
TOSHIBA
1. Bkntountb TB.
2. Haxxatb “MUTE” Ha nynbte.
3. CHoBa HaxaTb 1 yaepxueatb “MUTE” n ogHoBpeMeHHO HaxaTb “MENU” Ha
naHenu TB.
4. bykBa “S” Ha 9KpaHe NOKaXEeT BXOXKOEHWNE B CEPBUCHbIN PEXUM.
5. Boibepute HyXHyt0 perynmposky, Haxumaa “CH+” wunm “ CH -7,
6. W3menute 3HaueHue napameTpa, Haxumaa “ VOL+” unn “VOL-".
Thomson
1. Mcnonb3ya nynst, nepeseaute TB B pexkum “Standby”.
2. Haxxmute v yaepxxusaiite kHonky "Vol -" Ha nanenn TB.
3. OnHOBPEMEHHO HaXKMUTe U yaepxxuBanTe kHomky "Prg -" Ha naHenu TB. Oepxute
KHOMKM B TeuyeHue 8 c., nocne yero TB BKNHOUUTCA U NMOABUTCA CEPBUCHBIN PEXNM.
Mitsubishi
1. HaxaTtb Ha nynbTe kHonku “MENU” “2” “3” “5” “7”, yto6bl BOWTU B CEPBUCHbIIA
PEeXUM.
2. Ucnonbayitte “AUDIO” pna Beibopa VCH pexxuma.
3. Ucnonbayite “VIDEO” pnA Boibopa napameTpoB, KOTOPbIE HYXKHO
OTperynupoBarb.
4. Ucnonbayinte “ADJUST-UP/DN” pniA perynmpoBKW 3HaYEHWA NnapameTpos.
5. MNocne okoHYaHWA HaxxmuTe kHonky “ENTER” pnAa coxpaHeHnA n3MeHeHun.
Hagnvcu, BbicBEUMBaIOLLMECA KPACHBIM B TEYEHME 2 C., MOATBEPXKAAIOT CAeNaHHble
M3MEHEHWA.
6. Haxxmute “Menu”, utobbl BBINTY 13 CEPBUCHOTO peXxuma.
Hitachi
1. Boiknoumte TB.
2. Haxxmute Ha nanenu TB ogHoBpemeHHO kKHonku “Power” n “Input” un
yoepxuBaiTe nx B TeyeHue 6onee 3 c. BknrouaeTcA cepBUCHbIA pexxuM. Ha akpaHe
6ykBbl “P” - KapTuHKa, Buaeo, “A” - 3ByK, ayamo.

[o) B¢ I SN @b )
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CepBHUCHbIe pexuMbl TB

4. Ucnonbsya “Menu up/down” Ha nynbTe, BbIGEpUTE HYXKHYHO NO3ULMIO.

5. 3anuwute Ha Bymare yCTaHOBNEHHbIE NapamMeTpbl Nepes, TeM, Kak UX U3MEHUTD.
6. Vcnonb3ya “Menu left/right”, oTperynupyiite napameTpbl.

Philips

1. CHAMUTE 3a[HIOK0 KPBILLKY.

2. Ha neBow ropu3oHTanbHo nnate, B NPaBoi YaCT HAXOAMUTCA TPEYrOfbHbINA
TPEXLWTbIPbKOBLIA Pa3beM, NPOBOL, KOTOPOro MPOXOZMT MO, FOPSIOBUHOI TPYOKM

3. 3akopoTute cpegHuin WTbipb co Wwrbipem “SERVICE”, pykoBOACTBYACH HAAMUCHIO
Ha nnarte W ykasaTenbHbIMU CTPENKamu.

ByabTte BHUMaTenbHbl! He 3aKopoTuTe CO LWThIpEM C doyHKUMEN “HavanbHble
YCTaHOBKM”, MIHAYE OHU COTPYTCA U3 NMaMATK.

FUNAI-2100A

[nA Bxona B CEPBUCHBIN PEXUM YAEPKMBATb HA NNaTe 3aKOPOYEHHOW TECTOBYHO
Touky “TP” ¢ meTkoin “FAKTORY MODE” go Tex nop, noka Ha 9KkpaHe He noAsuTcA
KpacHan byksa “F”.

“Py6un”, “fopnsont” (MCH-405)

1. Haxatb Ha kHonky “ SERV” Ha nynbTe (ecnu Ha Bawem nynbTe ee HeT, T KynuTe
Hy>XXHbIA NynsT). Ha akpaHe noasutcA nHaeke “CH”.

2. Haxxatb “SERV” ewe pa3, noAsutcA nHoekc “OP”, 03HaYatoLLMii BXOXKAEHME B
CEPBUCHbBIA PEXNM.

3. MNepexop, Mexay peXxumamu perynimpoBaHnA OCYLLECTBIAETCA C NMOMOLLbHO
KHOMOK FPOMKOCTM “+” 1 “-”.

4. Jlyywe Hayatb € 4 OnuMmM, MOTOMY YTO MMEHHO TaM HAXOAMTCA PEXUM namATh. B
MPOTUBHOM Crlyyae NPUAETCA BCE HAaYMHATL CHavana.

MMaBHbI BbIBOA, M3 BAHHO TEMbl LOSKEH ObiTb OAMH, KaK ANA MacTepoB, Tak
n onA nobutenen: HyXHO ObiTb OCTOPOXHbLIM, YTOObI HE 3arHaTb MapameTpbl A0
nornHoro “paccrpoinctea” TB unu xyxe TOro - He 3anopoTb NamATb W, Tem bGonee,
npotieccop. B ogHOM 13 BbinyckoB 3TOr0 rofa GyayT pacCMOTPEeHbl NPorpamMmMaTopb,
noctapaemcA 4To-HMbyab mopobpaTb ANA TeX, KTO BCE-Taku PELUUTCA PUCKHYTb C
CEPBWCHBIM PEXMMOM 1 HATKHETCA Ha YNOMAHYTbIe “rpabnu’.

Yoaun nbITAMBBEIM yMam U 30M0TbIM pykam, MULLWTE HaMm, €Ci YTO-TO He
MONy4nTCA, BCErAa MOXKHO HalUTW HEOOXOAMMYIO MHCDOPMALLMIO, ECIIM OYEHb HYXHO.
PasHoobpa3ne BCAKMX TUMOB TENEBM3OPOB BESIMKO, OCOBEHHO MECTHOro
MPOM3BOACTBA, HaMpUMep, €CTb Y Hac CBEAEHWA MO apreHTUHCKUM, HEeMEeLKWM,
Typeukum ¥ npody. TB, HO 3[4eCb OHW He PacnpoCTpPaHeHbl, MO3TOMY TyT He
npusopATCA. Co BpeMeHeM MOXXHO OyOeT BEPHYTbCA K AaHHON TEME W HaMONHUTL ee
HOBbIM COAEPXXaHNEM, ECNIN YMTATENN STOrO NOXKENAtoT.

——)
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CnpaBouHuk bP

Mukpocxema K561TM2

Tabnuua 1
PriCliCk|DjQ |-Q
H{L| X[X|H]|L
LIH| X|X|L | H
HIH| X | X|H*| H*
L{L]_~LIL|H
L{L]|_~H L
L L[|~ X]| Q) -Q0

H* - HeycTOlYMBOE COCTOAHME

K561TM2 - 910 uudposaa KMOII-
MWKpOCXema, BMeLlarlLasa B kopnyce gsa D-
Tpurrepa co c6pocoM K NpeaycTaHOBKOMW.
AHanoru - CD4013A n K176 TM2.

B Tabn.1 npepacrtasneHa Tabnuua
UCTMHHOCTN, B Tabn.2 - oanekTpunyeckune
napameTpsbl, Ha puc.1 - ycnosHoe 0603HaueHuve.

ol —1 18—Cl —l13
=) il

O 11—

Ly _r—l 1R

Puc.1

|

1

14 B+ 7 Grd

Tabnuua 2
Mukpocxema CD4013A 561TM2 176 TM2
Mapametpbl (T=+25) Npu NUTaHWN E=+5 E=+10 | E=+5 E=+10 | E=+9
BbixogHon TOK nornyeckoro 0, MA 0.5- 1.0- 05 0.9 0.5
lMpu BbIXOAHOM HanpAXeHuu, B 0.5 05 | 0.8 1.0 0.3
BbixogHow ToK norunyeckon 1, MA 0.25- 0.65- || 0.25 0.6 0.5
lMpu BbIXOAHOM HanpAXeHuu, B 45 95 |45 9.0 8.2

3apepxku pacnpoctpaHeHus, He ot Ck|f-150-300 -75-110f -420 -150

ot Cl, Pr-175-300 -75-110

OnutensHocTb CK,

HC

-125-200 -50-80

OnutenbHocTb Cl, Pr, HC

-125-250 -50-100

Bpemsa npegycTtaHOBKW faHHbIX, HC -20-40 -10-20

MakcumanbHaa pabouaA yactora, Mriy 25 4 - - 1

KpemHesbin anop KA251
B T1abn.3 npegcrasneHbl 3NeKTpUYecKne napameTpbl IMHENKNA ANOL0B,
Ha puc.2 - TMN Kopnyca ¢ pasMepamu.

Tabnuua 3
Hammvien. Useps B Iyp. max, | Lgpmax, | Fagmax,
¥ A MEKA Kl 'y
KAS21A 75 0.05 1 100000
K/JAS521B 50 0.05 1 100000
KJAS21T 30 0.05 1 100000
K/A521]1 12 0.05 1 100000
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NonesHas uHhopMauus

LiBeToBaA MapkupoBKa pe3ucTopos
Peanctop cospaet CONPOTMBAEHWE MPOTEKAHWIO TOKA B LEMU, €ero

yizisle
R

BHELHUA BMO U YCOBHOE rpadmueckoe 0b6o3HaveHWe B Cxemax nokasaHo Ha
puc.A1. O6bI4HO Ha NOBEPXHOCTM KOpMyca pe3vucTopa HaHOCAT HafnNucK, KoTopble

copepXaT  MHOpMaUMIO O  TEXHONOTUM  ero
W3rOTOBNIEHMA, HOMUHaNe, TO €eCTb BESIMUNHE
COMPOTUBMEHNA Pe3nCTopa, ero MOLLHOCTU U BENMYMHE
OTKMNOHEHMA CONPOTUBEHMA OT HOMUHAA.

B COBPEMEHHbIX PapMo3NEeKTPOHHbIX
YCTPOIACTBAX, KOTOPblE U3rOTOBAAKTCA B MUHUATHOPHOM
UCMOMHEHNN, PE3UCTOPbI HACTONbKO Marlbl, YTO HANUCK
Ha HUX, ecnn 1 ByRyT HAHEeCEHbI, TO NPOUUTATbL UX MOXHO

Puc.A1 bynetr TOMbKO  NoOA  MMWKpOCKOMOM.  [loaTomy
NMOBCEMECTHON MNPAKTUKOW CTano HaHOCWUTb Ha KOopnyc
pesucTopa nocnenoBaTeslbHOCTb  PasHOLBETHbIX MNOOC, OnpeaeneHHanA

KoMOuHaLMA KOTOPbIX M 0603HAYaET HOMUHAN pe3ucTopa.

Ha puc.A1 BugHO, 4TO Ha KOpMyce pe3ncTopa HaHeceHsl 4 Mosochl,
o603HavaroLLmMe CBOEro poaa LLBETOBYH KOAMPOBKY HOMuHana. Monockbl 1 un 2
ABnAOTCA Ymcnamu ot 0 oo 9, nonoca 3 - AECATUYHBIA MHOXUTENb, Nonoca 4 -
LOMyCTUMAaA MOrpeLHoCTb HOMUHANA B MPOLEHTAX.

LiseT Yucno | MHoOXuTEND [lonyck
YepHbIn 0 1 -
KOPUYHEBBIN 1 10 -
KpacHbIn 2 100 -
OpaHXeBbli 3 1000 -
DKENTHINA 4 10000 -
3es1eHblii 5 100000 -
rony6on 6 1000000 -
droneToBbIN 7 10000000 -
cepobli 8 100000000 -
6enbiin 9 1000000000 -
3010TOW - 0,1 5%
cepebpAHbIn - 0,01 10%
HeT uBeTa - - 20%

Bbibupana HyXHbli LBET ASIA KaXAOW NONOoChl, NPOU3BOLUM HECOXHbIN

NofcYeT HOMMHaNa peancTopa no dopmyne:

NNxM, roe N - yncno, M - MHOXUTEND.

X
N}
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™
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NonesHas uHhopMauus

Mwukpocxema L3240

- 3NIEKTPOHHbIW ABYXTOHANbHbIA TeNEe(OHHbI 3BOHOK

Csonctea: [lpepHasHayeHa ONA 3aMeHbl MeXaHW4eckoro 3BOHKA B
TeneoHHbIX annapaTtax. Mimeer manoe notpebneHwe TOKa, BO3MOXHOCTb
napanfiensHon paboTbl fO 4 YCTPOWCTB, 3aLUMTY OT NPEBbLILEHUA HAaNPAXXEHWA
NMNTaHWA, MWHUMaANbHOE KONMMYECTBO BHELWHWUX 3NeMeHTOB, TOH CWUrHana u
CKOpOCTb Habopa perynupyoTcA HABECHLIMY KOMMOHEHTaMU.

1 - TN® nuHnA 8 -TI® nuHnA

2. - macca 7 - KOHOeHcaTop
3 - yacToTHO3agaroLwmmn (hunsTpa nuTaHuAa
KoHpeHcartop 6 - curHanbHbIn

4 - pesucTtop Nbe3o3NIeMeHT
yrnpasfieHna 4acToTon 5 - curHanbHbIn
BbIXOOQHOIO curHana Nbe3o3NIeMeHT

Puc.b1

Ha puc.b1 npencrasneH BHewHuid Bup kopnyca MMC ¢ pa3Bopkow
KOHTaKTOB, a Ha puc.b2 - TnnoesaA cxema nopkntoyenuna L3240 ¢ 6anaHCHbIM
BbIXOAOM.

PacuyeTHble COOTHOLIEHMA AnA onpepeneHnA HomuHanos R1, C1:

3.56% 10° F - - _TR
H1nWI{1-ﬂ.121InT5;—3] E =0.725KF Fafiopd w163

OnekTpuyeckmne

XapaKTepuUCTUKM: 1 H#-ll
- 4acToTa BbIXOLHOTO CUrHana ﬂ—“_:m
F1=2,3...2,8 kI'u; i
F2=1,6..2,1 KIi; . ] [
- R1=8...56 kOM; Swma
- CKopocTb Habopa npu 7 [
R1=14 kOm, C1=0,1 MKD +
cocrasnseT 5,25...9,75 . 110y ' .
- HanpAXXeHwe nuTaHuA 26 B;
- NoTpebnAemMbIi TOK ,B—-——I l Ai
15..1,8 MA. o
S mu'l' Tin
= Puc.B2

bnokHoT “Papioamatopa” N2 1



N3meputenbHble npnbopbl Ha UMC

Hayka meTponoruA yuuT, Yto W3MepATb - 3TO 3HAYMT CPaBHUBATb
PU3NYECKYO BENNYNHY, MOSTYYEHHYIO C MOMOLLbIO KaKoro-nmbo TEeXHUYECKoro
CPeacTBa, C eAMHULLEN M3MEPEHNA, OBLLLENPUHATOR B BAHHON 06NacTn TEXHUKM.
CrnepoBatenbHO, B MEPBYH OuYepedb BCE W3MepWUTENbHble MPUOOPbI MOXHO
pasgennTb No M3MepAemMbIM UMW NapameTpam Ha BOALTMETPbI, aMNepMeTpbl,
OMMeETpbI, Ku3Meputenn MOLWHOCTU, €eMKOCTU, WHOYKTUBHOCTW, YacCTOThl,
BPEMEHHbIX UHTEPBASIOB U T.N.

EcTb npubopebl, npefHasHayeHHble AnA U3MEPEHWA OLHOro napameTpa,
eCTb KOMOMHMpOBaHHbIE NpubOpbl TUNa amnepBONLTOMMETPOB (aBOMETPOB),
ocuunnorpadoB, CEPBUCHBIX NPUOOPOB AN1A U3MEPEHWA CneumnanbHO 3afaHHbIX
napameTpoB, a eCTb BCMOMOratesibHble nNpubopbl, HanpuUMep reHepaTopsbl
CUrHasoB pasnnyHoi hopmbl U pasHbix AMana3oHoB YacToT, KOTOPbIE NO3BONAOT
M3MepATb NapameTpbl annapaTypbl KOCBEHHBIM METOAOM - Yepe3 NponyckaHue
No UCCNERYEMOMY TPAKTY 3TaNOHHbLIX CUrHaNoB.

OonyctuM, onA U3MepeHnA YyBCTBUTENIbLHOCTW MPUEMHOrO TpakTa Hy>XeH
UCTOYHUK - TeHepaTop CWUrHanoB papuMo4acToTbl C MOD,yJ'IFlLLI/IeVI n
HEMNOCPEACTBEHHO W3MepWUTeNb - BOALTMETP unau ocuwnnorpad. A anAa
M3MEPEHUA €ro e YacTOTHbIX XapakTepPUCTUK Jyylle MOQOMAET reHepartop
KavaroLenca 4acTotel - FKY 1 nsameputens cnektpa unu ocuuniorpad.

MpoBsepka paboTocnoco6HOCTN OTAESNbHBLIX Y4aCTKOB CXEMbI, TPAKTOB WK
6710KOB B LENOM HEMb3A HanpAMY HasBaTb WM3MEPEHMEM B CMbICNE TOrO
onpepeneHuna, Kakoe [AaeT Hayka, NOTOMY YTO peYb He UAET O HEMOCPELACTBEHHOM
CPaBHEHWN C KaKUMU-TO YCNOBHbIMU efuHuLamMu usmepeHua. Ho ecnu
npeacTasutb cebe, UTO NPY NPOXOXKAEHUN CUrHANA Yepes TPaH3UCTOP Mbl Kak Bbl
CPaBHMWBAEM 9TOT CWUrHan C OManas’oHOM 3HauYeHUn Npornyckaembix Npubopom
CUrHanoB, BblpaXeHHbIX B W3BECTHbIX HaM eauHuuax, 10 " I'Ip06HI/IK, n
ucnbiTaTenb KBapUEB, WMHOMKATOP MPOXOXAEHUA CUTHANOB MOXHO YBEPEHHO
OTHECTM K M3MepuTesibHbIM npubopam.

Kpome npuBefeHHoOi knaccudpukauum usmeputenbHbix npubopos (M)
no usmepAemMbiM napameTpamMm, MOXHO CpaBHMBATb WX MO TEXHUYECKOMY
UCMOSIHEHUIO, B TOM YUCAe NO NPUMEHAEMbIM MHOWMKATOPHLIM npubopam,
aKTMBHLIM 3/1EMeHTaM U cxemaMm 06paboTku curHana. OTcropa M TemMa gaHHoOM
nybnukaumm - UM Ha Mukpocxemax. Mbl Hayanu ¢ 3TOro He Camoro mpoCcToro
3NEKTPOHHOr0 npubopa He pnA Toro, 4To6bl 0603HAUMTL YPOBEHb HALLErO
cbopHuKa, Mon, y Hac Bce camoe-camoe, a anA Toro, ytobbl gpyrue, 6onee
npocTble cxembl Npubopos OblIM AfIA HawwKX yuTaTeNlen Kak martepuan afA
CaMOCTOATENbHON paboThl.

PaccmoTpeHue ByneTt noCTPOEHO MO YXKe NPUBEAEHHON Knaccuukalmu:
cHayana WM Ha opuH, [Ba, HECKONbKO MapameTpoB, MOTOM pPas3HOro popa
I'IpOGHI/IKI/I, ncenbltatenn U MHANKaTopbl ANA NPOCTbIX pa60T N, HAKOHeL,, CNoXHble
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KOMOUHMPOBAHHbIE NMPUBOPLI ANIA KOMMAEKCHbLIX M3MepeHuid. Mpu atom byoem
yunTbiBaTb, YTO B KayecTBe 0OTOOpa)kalwLlMX YCTPOWCTB MoOryT ObiTb
MCNOMb30BaHbl KaK CTPenoyHble npubopbl, Tak W 3NEKTPOHHbLIE TPY6KM,
NONYNPOBOLHUKOBBIE MHAMKATOPbI, AXE NePCOHANbHbIA KOMMbIOTEP.

He nuwHuMm 6yoeT HanoMHUTbL O MOrPELUHOCTAX U3MepPEeHWiA. [poMbILL-
NleHHaA annapaTtypa, Kkak mnpegnonaraetcA no 3akoHy, [OMKHa WMETb
YCTaHOBMEHHbIA YPOBEHb WHCTPYMEHTANIbHON MOrpewHocT (To ecTb OWMbKK,
KoTOpaA Hen3beXXHO NOABRAETCA NpPU WU3MEPEHUW MOOBIMU TEXHUYECKUMMU
YCTPOICTBAMM) B COOTBETCTBUM CO CTAHAAPTaMM roCcynapcTea.

B papuontobuTenbCKod CXEMOTEXHUMKE Y3aKOHEHHbIX CTaHOapTOB HeT,
MO3TOMY BCE BbLIBEPAKOT CBOM MOAENKW Ha npombiwneHHbx WM, ogHako anA
Ka)KOOro YesioBeka M B pasHblX BuOax LEATESIbHOCTM [OMYyCKAKTCA pasHble
BESIMYNHBI NOrpewHocT. JJonycTM, Npu HacTponke KoHTypa MY nobutensckon
PanMOCTaHLMM HY)XEH FEHepaTop C BbICOKON CTAOMNbHOCTBID YaCTOThI, HE XyXe
105, n BOMBTMETP C MOrpPELUHOCTbI0 M3MepeHuAa He 6onee 0,05%. A anA
VHOMKALWW BbIXOLHBIX HANPAXKEHWIA B B11I0KE NUTaHWA [OCTATOYHA NOrPELIHOCTb B
2%, Kak 3T0 CAENaHo B CXeMe 3MIEKTPOHHOr0 BosisTMeTpa (puc.1) A.TatapeHko us
Kuesa (PA 7/02). Ckopee, 9TO MHOMKATOP YpoBHA B npegenax 0...12 B ¢ warom
puckpetusauum 1 B.

Mpu Hanuuuu KOMNAEKTYoWMX npubop MOXeT ObiTb M3roTOBSEH 3a
HECKONIbKO 4acOB HaBECHbIM MOHTaXOM, a CTOMMOCTb Habopa pertanei He
npeebicut  1/30 MuHMManbHoW 3apnnatell Ha QY DA1-DA3 cobpaHbl
KOMMapaTopbl HanpAXeHWA, Ha WHBEPCHbIE BXOAbl KOTOPbLIX 4Yepes Oenuteb
HanpsxxeHnAa R1-R2 noctynaet namepAemoe HanpAxeHue. Ha pesncropax R3-
R15 cobpaHx genuTtenb, 3afatoLLmin ONOPHbLIE HANPAXEHWA KOMNapaTopoB.

Mpu OTCYTCTBUM BXOLHOMO HANpPAXXeHUA Ha Bbixogax komnapartopos DA1-
DA3 ycTaHaBnvBaeTcA ypoBeHb fior.”1”. Mpn 3TOM Ha COOTBETCTBYHOLLMX BbIXOAAX
Mmukpocxem DD1-DD3 npucyTcTByeT ypoBeHb for.”0”, CBETOAMOA! HE CBETATCA.

Mpy NocTynneHun M3MepAEMOoro HanpAXeHUA Ha BXOM, BONLTMETPA, Npw
PaBEHCTBE HAMPAXEHUA Ha BXOQAX KOMMApaToOpoB, Ha COOTBETCTBYHOLLUX
BbIXO4ax KOMNapaTopoB yCTaHaBAUBaKOTCA ypoBHM fior.”0”. Kak BUAHO U3 CXEMBI,
MpwW pasHbIX JIOTMYECKUX YPOBHAX HA BXxogax cootserctaytowmx MMC (DD1-DD3),
Ha BbIxogax noABMAEeTCA ypoBeHb fior.”1”. Tlpu 3TOM CBETUTCA OOMH W3
CBETOAMOQOB MHAOMKALMM HanpAXeHuA. [nA 3awuTbl BXoga BONLTMETPA OT
HanpAXXeHWA, npesbiwatowero 12 B, npumexeH ctabunutpoH VD14.

B cxeme npumeHeHbl OY LM324 B kayectBe komnapartopoB. Wx
MCNOMb30BaHNE  MO3BOSIMAIO  YMEHbLLUMTb  KOJIMYECTBO  MUKPOCXEM U
LONOSHNTENbHLIX 3IEMEHTOB ONA COrNacoBaHWA aHANOroBOW 4acTW CXEMbl C
undgposbimu UMC. Peanctopel Tunos MI1T-0,125, MINT-0,25, KoHgeHcaTopbl TMna
KM, C1 wmnopTHoro npowssogctea. Ceetommopnbl VD2-VD13 tuna AJ1307.
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Crabunusartop DAS5 tuna 78L12 nubo 7812, KPEH8B. Ctabunutpor VD14 MOXHO
3amenutb KC212E, XK.

MpaBunbHo cobpaHHaa cxema HauuHaeT paboTatb cpasy. [locne
BK/FOYEHUA NUTAHUA Ha BXOL, CXeMbl MOAAIOT HanpAXeHue sennynHon 1 B. Mpu
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U3meputenbHbie npubopsl Ha UMC

3TOM JOMKeH cBeTUTbCA ceeTogmog VD13, npn HeobXxoaMMoCTu BEpXHUIA npegen
U3MepeHna nopcTpavmearoT pesuctopom R15. [danee nopgatoT HanpAXeHue
BenuunHon 12 B, BbICTaBNIAA BEPXHWUI npepen namepeHwa pesuctopoM R3. Mpu
aToM cBeTuTCA ceetoamon VD2. 3atem, nofaean pasHble BEIMUMHBI HANPAXEHNA
OoT wuctoyHmka nutanmAa 0...12 B, npoBepAlOT TOYHOCTb W3MEpPeHWA Mo
o6pasuosomy BonsTMETPY. [1pK HACTPOKe MOrYT TakXe M3MEHATLCA HOMUHANbI
penutena R1-R2.

YCTDOVICTBO nuTaeTcA NOCTOAHHbIM HeCTaGVIJ'II/ISI/IpOBaHHbIM
HanprxeHnem 13...16 B, Tok notpebrneHua 12 MA. MeyaTHaA nnata ycTponcTsa
BbINOJSIHEHA W3 ABYCTOPOHHEr0 (DONbrMPOBAHHOIO CTEKNOTEKCTONNTA (PUC.2).

Bn3KMM MO 3ambICiy W UCMOSIHEHUIO ABNIAETCA BONLTMETP AJSIA KOHTPONA
6opTceT aBTOMOOWMNA, KOTOPLIA HE TONbKO AOCTATOYHO TOYHO MHAMLMPYET
HanpAXeHWe akkymynAtopa B asToMobwune, HO M no3sonAeT cyauTb 06
NCNPaBHOCTU perynATopa HanpAXeHus.

Cxema yctpoinctea (puc.3) cobpaHa Bcero Ha ogHon Mukpocxeme D1
(K1401Y[2A) 1 coCTOMT M3 uYeTblpex KOMMapaTtopoB, BbIMOSIHEHHbIX Ha
OMepaLumoHHbIX YCUNUTENAX, KOTOpble C NoMoLLblo ceetopgmopos HL1...HL4
NO3BONAKOT I/IHCbOpMI/IpOBaTb 0 HaxoXXOeHun ypoBHA HamnpAXXeHuA B OAHOM U3
MATW WHTEpBanoB BHyTPM npomexytka 11,7..14,8 B no cBevyeHuo
COOTBETCTBYHOLLErO MHAMKATOPA. 10 CBEYEHWIO CPa3y ABYX CBETOAMOAOB (MMM WX
"nepeMaprnBaHuio"’) MOXHO TOYHO ONPefeNiMTb MOMEHT HaXOXAEeHWA
HanpAXeHuA Ha rpaHule Mexxagy CoOTBETCTBYHOLWNMUN MHTEpBanamu.

Ecnv HM ooMH M3 CBETOOWMOQOB HE CBETWUTCA, TO 3TO 3HAYMT, 4TO
HanpsxeHue Hwke ypoeHA 11,7 B. CeeueHne uHamkatopa HL1 uHbopmumpyet
BOOMTENA O HEUCnpaBHOCTW B paboTe CUCTEMbI PErynATop-reHepaTop, KoTopan
npv paboTaroLLem gBuratene npousBoanT 3apAL akKyMynATopa, HO HanpmXeHune
npv 3TOM He JO/MKHO npesbiwars 14,8 B. Ecnu xe ceetutcAa nHgmkarop HL4, 1o
3TO 3HAYUT, YTO aKKyMynATop paspAxeH 6onee yem Ha 50%, u ero HeobxopUMo
CPOYHO CTaBWTb Ha nopsapAgky. Ceevenne HL2 n HL3 uHouumpyeT HanpAaxXeHue
14 B 1 13 B co0OTBETCTBEHHO B Npefesiax nonysosbTa.

TononorvA neyaTtHOW nnathl YCTPOWCTBA M PACMONIOXKEHWE Ha HeW
anemMeHToB, kpome T1 u C3, nokasaHa Ha puc.4. lnata UMeET OaHY NEPEMbIYKY
CO CTOPOHbI YCTAHOBKMW 3N1EMEHTOB.

B cxeme ycTpoicTBa npumeHeHbl koHgeHcatopbl C1 Tuna K10-17, C2, C3
tna K73-9 Ha 250 B, nopctpoeyHbln manorabaputHelii pesuctop R5 tuna CI3-
19a, octanbHble pesuctopbl TMNa C2-23 (unu ntobele manorabaputHble). Tak Kak
HOMUuHana gnAa pesuctopa R4 500 Om B pAQy HeT, TO ero MOXXHO COCTaBUTb U3
pByx pesuctopoB no 1 kKOM, BKItOUYEHHbIX napannesnbHo. [peLn3noHHbIii
ctabunntpor VD1 O818E ¢ 0603Ha4eHneM, OKaHuMBaroWmMmMCA Ha Bykebl E, [ 1
I". B KauecTBe CBETOAMOA0B, KPOME YKa3aHHOr0 Ha CXeMe, MOXXHO UCMONb30BaTh
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noboie n3 cepun KWUIM - oHM npu manom notpebnAeMoM TOKe CBETATCA
pocraTtoyHo Apko. Auoabl VD2...VD4 noponpyt nobble nmnynbcHble. [poccerb
T1 BbINONHEH Ha KOSbLLEBOM cepfeyHuke Tunopasmepa K10x6x3 us dpepputa
mapkn 2000HM1. Ob6motkm comepxat no 30 euTkoB mposopa MIJILLO-0,12.
[Opoccenb nNpy NpaBuALHOM BKAKOUYEHWM a3 0OMOTOK MPefoxpaHAET CXemy OT
nynecauum n nomex B 6opToBoii ceTn npu pabote asuratens.

HanaxuBaHue BONbTMETpa-MHOMKATOPA 3aK/KOYAETCA B YCTAHOBKE
HuwxHero (R5) n BepxHero (R1) Tpebyembix noporos cpabaTtbiBaHWA MHOMKATOPOB.
Tok, noTpebnAemMbli MHAMKATOPOM, 3aBUCUT OT HANPAXXEHWUA B KOHTPONMPYEMON
Lenu n coctaenaeT okono 20 MA.

Oea napametpa u3mepaeT RC-meTp, cospgaHHbii B. YooBeHko u3
r. XapbkoBa (PA 8/02). MNpenenbl nsmepeHna emkocti o1 999,9 n® o 9,999 @ ¢
TouHoCcTh0 0,1 N®, conpotuenexuna ot 999,9 Om o 9,999 MOM € TOYHOCTbIO 0
0,1 Om. TouHocTb npubopa Bbicoka, bnarogapA NPUMEHEHUIO MPELWU3NOHHOrOo
komnapatopa 521 CA3, BbICOKOI 4acTOTE UMMYNbCOB 3anN0fIHEHWA (BOCTUraKOLLLEN
10 Ml'u), a Takxe UndpPOBLIM METOAAM U3MEPEHUA.

B ocHoBy paboTbl gaHHoro npubopa NONOXEeH NpUHUMN 3apAga eMKOCTH
yepes 3TaNloHHOe COMpPOTHBEHME, NpuyeM ecnn emkocTb C (puc.5) 3apaxxaTb OT

so—Ln — CTabunn3NpoBaHHOIO UCTOYHMKA HanpA-
8 xeHua U, yepe3 06pasLioBbIil pe3ncTop

+ I.hIn | R, T0 po Hanpsxenua 0,63U, eMKoCTb

6ypet 3apAxatbCA NpakTUYecku no
T NMHENHOMY 3akoHy (puc.6, kpueaa 1).
Kpome TOro, BpemA, 3a KOTOpOe OHa
3apAOMTCA O 3TOr0 3HAYEHMA, PaBHO
to =t = RC, T.e. NnOCTOAHHON BpPEMEHM

Lenun, nodToMy ecnvm M3MepuTb BpeMA
3apAna emMKocTu 0o Hanpsxxenua 0,63U,
yepes pesncTop, HOMWHAN KOTOPOro
paBeH R=10" Om, rge n - Lenoe yncno,
TO OHO OKaXeTcA nponopLuMoHanbHO
EMKOCTU KOHHeHcaTopa. AHanornyHo
BefeT cebA emMKoCTb, 3apsxeHHan 1o Uy
U™ npn paspage uepes  TanoHHblit
pesucTop (puc.6, kpueaa 2).

Mpubop cocTomT M3 KBapLeBoro reHepatopa Ha D1 (10 MI'w), pekagHoro
penutena yactotbl Ha D4-D8, komnapatopa DA1, anekTpoHHoro kntova VT,
Tpurrepa 3anycka D3 u cxembl ynpaeneuua npubopom D2 u D1.4. bnok
VHOMKaLMKU n cyeta peanusosaH Ha D9-D16 n HL1-HL4.

]
Us
b5l

Puc.6
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U3meputenbHbie npubopsl Ha UMC

B pexxume nsmepenua C npubop pabotaet cnepyrowum obpasom (puc.7).
B ncxopHoM cocToAHMK KntoY Ha VT1 3akpbiT, kKnemMma “-” 3a3emiieHa, a knemma
“+” uyepes aTanoHHble pe3aucTopbl R4 unu R5 nogkntoyeHa K Bbixogy knoua VT1
1 pesncTopy R6, ymMeHbluaoLeMy BpeMA ero BKNHOUYEHUA, a TakKe Chyxaluemy
paspAQHbIM PE3UCTOPOM ANA U3MEPAEMON eMKOCTH CX.

[OnA Havana npowuecca u3MepeHua cnepyet HaxxaTb KHonky “MNyck” (KH1).
Mpn atom Tpurrep Ha D3.1 u D3.4, cnyxawwmin gna 3awutel o1 apebesra
KOHTaKToB KHOMKM KH1, BblpabatbiBaeT UMMYNbC ONPEReEsieHHON AJIMTENIbHOCTU
OTpULLATENbHOM NONAPHOCTM. M0 ero nepegHeMy POHTY hopmMupyeTcA CTPob-
MMMYNbC OTPULATENbHOW MONAPHOCTW, OAWTENLHOCTb KOTOPOro OnpenenAercA
uenoukoit R13C1.

C Bbixopa dopmuposatena (BbiBog, 6 D3.2) curHan yepes uuseptop DL4
noctynaet Ha Bxof R, MMC D5-D12. 31um umnynbcom nepep u3MepeHuem

CYETYMKU YCTAHABANBAIOT B “HyINb”.

Kpome TOro, 9T10T Xe CTpo6-uMnynbC OTpuLaTeSisHON MONAPHOCTM
nocTtynaet Ha Bxof, 2 D2.1, a Tak kak Ha anemeHTax D2.1 n D2.4 cobpaH Tpurrep
ynpaeneuua npubopom, TO ypoeeHb nor.”1” ¢ Bbixopa 3 D2.1 paspelaet
noctyrneHue vyepes anemeHT D1.3 nmnynscos yactoton 10 My, Ha genutenu D4-
D8 v cueTumkmn D9-D12. B 10 >xe BpemA curHan ¢ yposHem nor.“0” (BoiBog, 11 D2.4)
OTKpbIBAeT K4 Ha TpaH3uctope VT1, n emkocTb Cx HauMHaeT 3apAxxartbCA
yepes ITasnoHHbIA PE3NCTOP.

Mpu Hanpaxenun 3apapa C go 0,63U,,, unm 0,63x(5...3,15 B) cpabartbl-
BaeT kKomnapaTtop DA1, n Ha ero BbiBOOe 7 MOABSIAETCA BbICOKUA JIOrMYECKMWi
YPOBEHb, a cnepoBaTtefibHO, Ha Bbixoge D2.3 - ypoBeHb nior.“0”, KOTOPbIA
yctaHasnueaeT Tpurrep (D2.1 u D2.4) B ncxopHoe coctoAHue. [MoaTomy Ha
BoiBoge 10 D1.3 - yposeHb nor.”0”, a Ha BbiBope D2.4 (BbiBOA 11) - YpOBEHb
nor.”1”. OnemeHt D1.3 3anpelLaeT NpOXOXAEHUE WMMYIbLCOB OT KBapLEBOro
reHeparopa, kntou Ha VT1 3akpbIT, 1 3apag emkoctn C npekpaiwiaetca. 3atem,
HaobopoT, HaunHaeTcA paspAag Cx yepes R5-R6 (nnm R4-R6).

Cuetumk umnynscos D9-D12, 6nok nuamnkaumm D13-D16 u HL1-HL4 B 3710
BPEMA NPEKPALLAIOT CYET U UHANLWPYIOT BENIMUMHY M3MEPAEMON EMKOCTM.

Peanctopbl R7-R9 cnyxat pnAa kanubposkn npubopa. Emkocts C2,
paBHyto 10 MKD, Hy>XKHO nopobpaTb C TOYHOCTBIO He XyXe 1% C MUHUMAaNbHOR
yTeukon (K73-4 ¢ naBcaHOBOW WM3ONALMENA M T.M.) - OT 3TOr0 3aBUCUT TOYHOCTb
u3mepeHua conpotueieHna. Cnegyet Takxke WMETb B BUMAY, YTO B PEXUME
M3MEPEHNA COMPOTUBIEHNIA NPMOOP NOAKMOUYEH HE HANPAMYHO K KJTHOUY, a Yepes
TOKOOrpaHuumuTenbHblii pesuctop R540 Om, nostomy Ha npegene 1 kOm npu
3aKopoyeHHOM Bxope npubop nokaxet 10 Om, T.e. Ha 9TOM npefene Hago M3
nokasaHwin npubopa BbivecTb 10 Om - 3910 M bygeT peanbHaA BenWuMHa
M3MEpPAEMOr0 COMPOTUBNEHNA. B pexxume n3amMepeHna manbix EMKOCTeN (npeaen

X
S

AN

X
S

bnokHoTt “Papioamatopa” N2 1



U3meputenbHbie npubopsl Ha UMC
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999,9 n®) npu oTKNOUYEHHOM KoHZeHcaTope Cx npubop nokaxkeT coBCTBEHHYHO
E€MKOCTb MOHTaxa (Hanpumep, 25 nd), koTopyto npu paboTe Ha 3TOM Npepene
CrepyeT BblYeCTb M3 NOKasaHWi OiA MOBbILEHUA TOYHOCTU U3MEPEHUA ManblxX
eMKOCTe#.

BoobLue, MOXHO 136aBUTLCA OT 3TOrO HEAOCTaTka, eCcnv NPUMEHUTb B
nepBbIx Tpex paspAgax (D9-D11) cueTunku ¢ NpepycTaHOBKOM W 3anuChbiBaThb B HUX
3TN BenuuuHbl (25 N® u 10 OM) onA KOPPeKLMM NoKasaHui npu M3MepeHuu
ManbiX BESIMYH.

Mepekntoyatenb B2 cnyXut ona nepekntoyeHna ananasoHos n3mMepeHua,
npuw aToM B2.2 nepekntovaeT 3anATyio Ha MHAMKaTopax, B2.3 - pasmepHocTb “x1”
n “x108”. B1 - nepekntouatens popa pabot “pF”, “mF”, “W”.

Brnok nutanmA (puc.8) mOMKEH MMETb [OCTATOYHBIA 3anac no TOKy (Ao
2 A), NOCKOMbKY MPWU U3MEPEHWN eMKOCTEN BEfMYMHON B HECKONbKO OECATKOB
TbicAY MUKpodpapap, n 6onee 6POCOK TOKA B HayasbHbIA MOMEHT W3MEPEHUA
nMeeT 6ONbLLYIO BESTUUMHY.

MevatHble nnatbl cyeTHOro 6noka (puc.9) n 6noka astomatuku (puc.10)
BbIMOSIHEHbI HA OBYCTOPOHHEM (DOSIbMMPOBAHHOM CTEKOTEKCTONUTE TOMLLUMHON
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U3meputenbHbie npubopsl Ha UMC

1,0...1,5 mMM. Qonbra CO CTOPOHbI MOHTaXa OCTaBfieHa MOSIHOCTHIO U
ncnonb3yeTcA kak obwinii nposop “MuHyc”. B mecrtax, rge 910 Heobxommmo,
BbINOSIHEHA 3EHKOBKA OTBEPCTUN.
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BoiBogbl +5 B MWKpOCXem u4epe3 LWTbIPpbKU BbiBEAEHbl HA CTOPOHY
MOHTaXka getanem 1 COeANHEHbI MOHTaXXHbLIM NY>XEeHbIM NPOBOAOM MEXAY CO60iA.
Kpome Toro, kaxxpaa CToika CoeguHeHa ¢ obwen wuHon emkoctamm 0,1 MKOD.
MpaBunbHO cobpaHHbIl NpPUMBOP B PerynuMpoBKe NPaKTUYeCKW He HyXXOaeTcs,
HYXHO JUlWb NOOKNOYNUTL ITaNlOHHbIE KOHAEHCAaTOpbl M PEe3NCTOpbl Ha BXOQ,
npubopa M B pexume wusMepeHua oTtkanubpoeaTb nokasaHuAa npubopa
pesuctopamu R7-R9.

B cxeme ucnonb3osaHbl pesuctopbl Tunos MIIT-0,125, MJ1T-0,25, CM3-
38b; koHpeHcaTop C2 tuna K73-4, C1 - KM-5, ocTanbHble 6nokupytowme tuna
K10-17, B 6noke nutanua - K50-24, mukpocxembl TTJT cepun 1533, DA1 K521CA3
B KPYrnoM MeTajsiMyeckoM kopnyce, pewwudpartopsl Ttuna KP514U[01,
uHgmkatopbl Tina AJIC314A nubo pgpyrve (nydwe O6onbliero pasmepa),
XenatenbHO MMNOPTHbIE (y HUX Bonblue cBeTooTAaYa) ¢ 06LLMM KAaTOAOM.

HecKkonbKO WMHOW NPUHLWN W3MEPEHWA EMKOCTW MOSIOKEH B OCHOBY
npocToro UM (puc.11) Ha Tanmepe 1006BU1 FO. Maraobl us Yepkacc (PA 2/01).
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U3meputenbHbie npubopsl Ha UMC

Emkoctb Cx 3nech Bbluncnaetca no copmyne Cx=1,443T/(Rp+2RB), rue
T - nepuog, cnegoBaHnA UMNYNLCOB MyfbTUBKUOPATOpPa.

Kl
1k
Ex, I5LTTTIK
]
Hw2dLPFTNE
Puc.11

Ana n3mepenuna nepmnopa T BbIBOA, 3 MUKPOCXEMbI TANMEpPA COEAUHAOT C
KOHTaKTOM 15 nopTa npuHTepa NepcoHasbHOro KoMnbtoTepa, a obLunii Nposog
CXeMbl - C KOHTAKTOM 24 nopta npuHTepa. MNpu aaHHbIX 3HaYeHnAx pesmctopos RA

TekcT nporpamMmmbl

uses WinDos

var

IntICold : Pointer;
Counter, Flag  : Word

R : TRegisters
Ticks, Capacity : Longint
RA, RB, K : Real;
{$F+}

procedure IntiCnew; interrupt;
begin

if Counter < 19 then
Inc(Counter)

else

procedure ReadPort; assembler;
asm

mov dx,379h
@wait_1

in al, dx

test al, 08h

jz @wait_1
®wait_0

in al, dx
test al, 08h
jnz @wait_0
end,;
begin
RA:=4.7;
RB:=3900;
Flag:=0;
Counter:=0;
Ticks:=0;
K:=1.443*1000000000/(RA+2*RB);
GetlIntVec ($1C Int1Cold);
SetIntVec ($1C Addr (Int1Cnew));
while Flag <> 1 do
begin
ReadPort;
Inc(Ticks);
end;
SetIntVec ($01C, Int1Cold);
Capacity:=Trunc(K/(Ticks*1.043));
writeln('‘lamepeHHaA eMKoCTb
paBHa',Capacity,'pF');
end

bnokHoT “Papioamatopa” N2 1
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U3meputenbHbie npubopsl Ha UMC

1 RB ycTpoiicTBo 06ecneunBaeT npuemMaemyo TOYHOCTb U3MEPEHUA (B Npeaenax
4...8%) emkocTen B gnanasoHe 30...1000 n®. OnA gnanasosa 1000 - 6800 n®
3HayeHne RB MoxHO ymeHbwmnTb 0 800 kOM, a gnA emkocTeir go 15000 n® - B
npegenax 100...150 kOM. AnA mManbix 3Ha4eHun emkocTen (nopAaaka 10...30 n® )
MOrpeLLHOCTb U3MepeHna MoxeT Bo3pactu 10 10...15% 3a CYeT BAMAHWA BXOLHON
€MKOCTW Ha BbIBOLAX 2 1 6 MUKPOCXEMbI TarMepa.

lMpu cocTasneHun nporpaMmsl 4A KOMMAbIOTEPA 38 OCHOBY B3AT MPUHLLUM
M3MepeHnA 4acToTbl cnegoBaHuA MMMNYNbCoB MyJ'IbTI/IBI/IGpaTOpa. B TteueHne 1 ¢
M3MEpAETCA KONMMYECTBO MMMYbLCOB MynbTuBMOpaTopa Ha KoHTakte 15 moprta
NPUHTEPA NEPCOHANTBHOrO KOMMboTEPa. 3aTeM, UCMonb3yA cooTHoweHne T = 1/F,
roe F - yactorta cnepfoBaHuA UMMYNbCOB, MO M3BECTHOW CPOPMYyNe ONpenenatT
3HaueHne Cx B nukodpapapax. B kayectBe 3apaTuvMka MHTEPBana BPEMEHW
UCNOJb3YIOT BHYTPEHHWA TalnMep NepCcoHanbHOro KOMMbHOTEPa, reHepupyoLLui
18,2 mmnynbca 3a 1 c. lNpu BbibOpe gpyroro HomuHana pesuctopa RB
HeobX0oMMO W3MeHUTb 3HayveHue nepemeHHon RB B TekcTe nporpammbl.
MporpammMa HanucaHa Ha A3bike Borland Pascal v 7.0, komnunupyetca kak DOS
NPUNOXEHWE pearbHOro pexxumMa u Moxet pabotats B cpege MS DOS, Windows
95, Windows 98.

Mameputens LC C. Bonogbko (PJ1 11/00) umeeT Takue TexHUYeCKue
XapakTepPUCTUKM: AnanasoH namepaemon emkocti (Mk®) ot 80 x 10-6 po 25 x 103;
guanasoH usmepsaemoii nHgyktusHoctu (MH) ot 2,5 x 10-6 po 40; awana3soH
n3mepAeMblx YactoT (MH) ot 1 go 16 x 106.

Cxema n3meputena nokasaHa Ha puc.12. Ha anementax DD1 n DD2
cobpaH reHepatop, BPEMA3AANOWMUM 3IEMEHTOM KOTOPOro ABMAETCA
n3mMepAeMan eMKOCTb WU MHOYKTMBHOCTb. Ha anemeHTtax DD3 u DD4 cobpaH
LENnuUTeNb YacToTbl C KOIPULMEHTOM faeneHnA 16777211, Bea wkana npubopa
BK/IIOUaeT 25 3HaueHWn, OTSMYaKoLLMXCA Apyr OT Apyra B 2 pasa. [pu pabote
npubopa BU3yanbHO ONPERENAT, YacToTa MUraHuA Kakoro ceetoguopga bnvxe
Bcero K 1 I'y. MokasaHwA HanpoTUB HEero 1 ABNAKOTCA PE3yNbTaTOM USMEPEHNUA.

Ot umctbix UM nepexogmm K npocTbiM npobHukam. OpuH K3 HMX,
paspabotanHbil  ®OpeHkoMm Xbto VK6BF  (http://users.otenet.gr/~athsam/
index.htm), npegHasHaveH oA NPOBEPKM aKTUBHbBIX 371EMEHTOB 6€3 BbinanBaHuA.

Mpubop (puc.13) nossonAeT MNpoBepATb P-N-p U N-p-N TPAH3UCTOPHI,
TUPUCTOPbI N aMoabl Kak No OTAEeNbHOCTU, TaK U B 06eCTOYEHHbIX uenAx. J1a
npoBepka [AET pesynbTaT "MCNpaBeH-HEUCNpaBeH", a Takxe onpepenAer
nonApPHOCTb anopa un tun TpaHauctopa PNP/NPN, ecnv oH HEN3BECTEH.

CD4093 - cueTBepeHHbin KMOIM-tpurrep LWmuTta. Ha gByx ero
anemenTax DD1.1, DD1.2 cobpaH reHepatop MeaHgpa 4actoTon npubnunsutesnibHo
2 Tu, a anemenTtbl DD1.3, DD1.4 nHBEPTUPYIOT 3TOT CuUrHan. 3TU ABa curHana
NPAMOYrOfibHOW (POPMbl UCMOML3YIOTCA Kak 9TaNioHHOE HanprXeHue npu
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U3meputenbHbie npubopsl Ha UMC
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ucnbliTaHum TpaH3aucTopa wunu guopa. Ceetopgmopbl VD1, VD2 BKAHOYEHDI
BCTPEYHO-MapaniesisHo U WrpatT posib Harpysku. TOK, MPOTeKatoWwid yepes
KaXgblA CBEeTOAMop, orpaHuumsaeTtcA pesuctopom R4 470 Owm, nostomy
HanpAXeHWe Ha HUX yAepxwsBaeTcA Ha yposHe 1,7 B, 4To COOTBETCTBYET
OTKPbITOMY COCTOAHMIO OJHOIO U3 CBETOAMOLOB.

Mpw oTtcyTcTBUM McnbITyeMoro npubopa u Haxartoi kHonke "Tect”, oba
CBETOAMOAA NOooYepenHo MUraroT. Ecnv nopaKoYeHHbI TPaH3UCTOP UCTIPaBeH,
TO B TEYEHME OFHOro Nnonynepuoaa, Korga cMeLeHne Ha 6ase ero OTKpbIBaeT, TOK
yepes Hero pacTeT, YTO MPUBOAWT K LUYHTUPOBAHUIO CBETOAMOLOB, U OHU He
ropat. B gpyrom nonynepuope, Korga MOAAPHOCTb HanpAxeHuA Ha 6ase
UCTbITYEMOro TPaH31CTOPa MEHAETCA Ha NMPOTUBOMONOXKHYH, TPAH3UCTOP 3aKPbIT
1 He BIMAET Ha CcBeToaMopabl, NO3TOMY OANH U3 HUX CBETUTCA. 310 npoAsnAeTcA
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U3meputenbHbie npubopsl Ha UMC

Kak MuraHve cseTtogmopa ¢ yactoton 2 I, Npu 3TOM OAMH U3 HUX MWUraeT npw p-
N-p TpaH3WCTOpe, a Apyrow - Npu n-p-n.
lpn HencnpaBHOCTM TPaH3MCTOPA NOBEAEHWNE CBETOAMOLOB ClepyoLee:
- KOPOTKOE 3amMblkaHue - 06a CBETOANOAA He CBETATCA;
- CrOpEeBLUMIA TPaH3MCTOp - 06a CBETOANOAA MUTatoT.
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Llenoyka u3 nocneposaTesibHO-NapasiesibHoro CoefuHeHUA [OWOA0B
VD3...VD6, koTopas BK/O4YEHa NocnenoBartesibHo ¢ TPAH3UCTOPOM, HE NO3BONAET
npoTekaTb TOKam CBETOAMOAA Yepes3 Liernn CXembl, B KOTOPOWA CTOUT TPaH3UCTOP,
Tak Kak NpegnonarakTCA NPOBEPKN 3IEMEHTOB HEMOCPELCTBEHHO B COBpaHHbIX
uenAx, 6e3 BbinameaHuA, a 6e3 ITOM LENOYKM [AMOJOB CBeTOaMoabl 6ymyT
LUYHTUPOBATLCA W HE 3aropATCA.

OnA npoBepku AMOOOB W TWPWUCTOPOB  nepeknwouatens St
nepebpacbiBaeTCcA B NOSIOXXKEHWE BBEPX MO CXeMe, MpW KOTOPOM OTKIIHOYaeTCA
HWKHAA YacTb AMOLHON Lenoyku. OTo0 HeOBXOAMMO ANIA TOro, YTOObl HE MEHATb
peXwM CBETOAMOLOB NPV WUCMPaBHOM WUCMbITYEMOM [MOAEe, T.K. Tpwu
nocnefoBaTenbHO BKITFOYEHHbIX AMOAA Jat0T NafeHne HanpAXeHWA B OTKPbITOM
coctoAHum 3 x 0,7 = 2,1 B. 13-3a aTOro ceetoamopn, He 3aropuTeA.

[JetanbHoe npefcTaBfieHne O MOPALKE 3aropaHuA CBETOAMOAOB Mpwu
npoBepkKax nokasaHo Ha puc.13 B Buae npumepa opopMIIeHNA NLLEBOI NaHenu
npubopa. Mukpocxemy DD1 MoxHO 3amenutb Ha K561TJ11, KP1561TJ11,
ceetogmonbl - Ha AJl1360, pguogbl VD3..VD6 - Ha ntobble KpemMHueBble
cnaboTouHble.

MpocToit yHMBepcanbHbin NpobHuk A. Llaporo u3 YepHurosckon o61.

Ly
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U3meputenbHbie npubopsl Ha UMC

(PA9/64) nossonAeT NPoOBEPUTL MCMPABHOCTb AUOA0B, TPAH3UCTOPOB, Kabenen, a
TaKXXe OPWEHTUPOBOYHO oOnpepenuTb noruyeckue yposHu TTIT m KMOIM. B
OTAnuKe OT onybnMKOBaHHbLIX paHee, 3TOT NpobHKK (puc.14) npowe u yoobHee
MCNonb30BaTh AJIA MPOBEPKM P-N-NEPEXOLOB, MOCKObKY AnA "Npo3BaHnBaHmA" B
060ux HanpaBneHUAX Nepexoaa LLynbl He HYXXHO MEeHATb MECTaMM.
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MpobHuk cnocobeH pabotaTb Npu HanpAaxeHun nutanua 4,5 B, notpebnan
TOK Okosio 15 MA u okono 45 MA npu HanpsxeHun 9 B. Tpubop comepxut
reHepaTop PasHOMONAPHBIX MMMYAbCOB C ycuneHuem, cobpanHbii Ha WMC
K1761E5 n komnnemeHTapHoin nape tpaHsuctopos (VT1 u VT2), a Takxe cxemy
peructpauumn (VT3, VT4, VD1, VD2). Mpu Hanuumm Ha wyne XP2 noTteHuwana
obero npoesoga oTkpbiBaeTcA VT4 n 3axuraetcA 3eneHbin ceetogmon VD1, a
noTeHuman nnwca nutasua oTkpbiBaeT VT3, 3axurana kpacHbli ceetogmon VD2.
Conpotuenenune pesuctopa R6 BbIGMpatOT Takum, 4TOObl NpU HANPAXEHWUU
nutannA 9 B u otcytcteum ntobbix curHanos Ha XP2 noracnu oba ceetoamnopa.
lenepatop BbipabaTbiBaeT MMMYSbChl C YACTOTOW OKOJO 2 L M CKBAXHOCTbIO 1,
KOTOpble YCUNMBAKOTCA MO TOKY TpaHaucTopamu VT1 n VT2, nopatotcA uyepes
pesuctop R3, npepoTspaliaroLmii TOkoByro neperpysky VT1 n VT2, Ha wyn XP1.
B npubope wncnonb3oBaHbl cregywowve petanu: Bce pesuctopbl tuna MIIT,
TpaHsucTopbl u3 cepuin KT3102 (VT1, VT3) n KT3107 (VT2, VT4), no BO3MOXHOCTH
Cc 6nu3kumMu KoadppuumeHtamm ycunenmAa B napax VT1-VT2 un VT3-VT4,
KoHgeHcaTopbl ftobblie ManorabaputHele. MNpobHuk cobpaH Ha nevaTHoN nnare u3
OLlHOCTOPOHHEro (POSIbrMPOBAHHOMO CTEKIOTEKCTOIMTA TONWMHOW 1 MM.
Pasmepebl nnatbl 20x35 MM (puc.15).

CeeTopnonbl yCTaHOBEHbl HA GOKOBO MOBEPXHOCTU LWIMHAPUYECKOrO
Kopnyca guameTpom 25 MM 1 gnuHon 60 mm. LLyn XP2 3akpenneH Ha TopL.eson
NMOBEPXHOCTU Kopryca 4epe3 u3onupylowyt npoknagky, XP1 - oTpesok
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U3meputenbHbie npubopsl Ha UMC

M30IMPOBaAHHOIO npoBoAa, nponyLleHHOro

BMeCTe C npoBogamMun nuUTtaHMA Yepes
MPOTUBOMNOOXHbIN TopeL,. MNposopa
cHabxeHbl "kpokopmnamun". KoHpgeHcatop C1
npunasH kK BeiBogam DD1 HemocpepncTBEHHO.
|-|pVI Hannmynm nepemMeHHoOro HanpAXeHunA

l OYeHb HW3KoOW yacToTbl (go 10 u) Ha XP2

Puc.15 CBETOANOLbI 32)XKMratoTCA MOMNEepPeMeHHO, Mpu

60nee BbICOKOW YacToTe UX CBEYEHME KaXeTCA

OOHOBPEMEHHbIM. 3efieHbli CBETOAMOA, MHAOpPMUPYeT O Hanmuuun nor.”0”, a
KpacHbin - fior.“1”,

Avogbl nposepAoT, nopknwoyaAa ux K wynam XP1 u XP2. Ecnwu
MoNepeMeHHo 3aXuraroTcA oba CBETOAMOAA, TO WUCMbIThiBAEMbI Avop, Npobut,
€Cnn MWUraeT KpacHblii ceeTogmof, 10 K XP1 nogcoegmHeH aHog, NpoBepAemMoro
ouopa, ecnu MWraeT 3eneHbll CBETOAMOA, - Katof. AHanorn4yHo npoBEPAOT
nepexoabl TPaH3UCTOPOB. Mpy HanMuun Mexxay Lwynamu npubopa emkoctu bonee
1000 n® cBeTOOMOAbI BCMbLIXMBAKT MOOYEPEAHO, HO OYEeHb KOPOTKUMMU
BCMNbILLKaMW. Ll,eJ'IOCTHOCTb NPOBOAHNKOB NPOBEPAKT TaK Xe, Kak U aunopbl.
OtcytcTBrE CBEYeHMA 060MX MHAMKATOPOB CBUAETENLCTBYET 06 06pbiBe.

B pagunontobutenbCckoii NpakTuke Hy>KHO NpoBepATb PaboTocnocobHOCTb
W peakTWBHbIX 3IEMEHTOB, Yalle BCEro - HauMeHee HaOEXHbIX, KakoBbIMM
ABNAKOTCA KBapLUeBble pPe30oHaTOopbI. Kp0|v|e TOro, WHAMKaTopamum B paHee
PacCMOTPEHHbIX YCTPONCTBAX CAYXWUNW BU3yasibHbIE yKasaTenu, a npubop, cxemy
Kotoporo (puc.16) paguontobutens I. TMpapun m3 Wnapum onybnukosan B
ascTpanuiickom xypHane “ELECTRONICS Australia” 12/96, copmupyet
3BYKOBOW TOH MpW MOAKMHOYEHHOM WCrnpaBHOM pe3oHatope. Mukpocxema DD1
ABMAETCA ABONYHLIM CYETUMKOM, B COCTABE KOTOPON MMEETCA reHepaTop.

DO1 4088 |4
x1 R
1 A1
108 1

€1 1d_ 10 [8
If. J- Puc.16

Ytobbl reHepatop Bo3byamncA, K Hemy crnepyeT MOAKMOYUTb BHELLHWI
pe3oHaTtop, pesuctop (R1) n pBa KoHpeHcatopa emkocTbto no 10 nd (C1, C2) -

5
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U3meputenbHbie npubopsl Ha UMC

reHepauma BO3HUKAET Ha YacToTe napannesnbHoro pe3oHaHca. 3atem genuTenu
4acToTbl MMWKPOCXEMbl MOHMXAKT 4acToTy CHOPMUPOBAHHOrO CUrHana no
3HAYEHMA 3BYKOBbIX YACTOT.

Ha TpaHsuctope VT1 cobpaH ycunutenb, NO3BOMAKOLLMIA BKIOUYUTL B €ro
KONNEKTOPHYKO LeNb HU3KOOMHYKO 3BYKOBYH TOfIOBKY [ONA WHAMKaLWUM
HM3KOYaCTOTHbIX KonebaHun.

OnbiTHBIA 0bpasel, ucnbiTatena yBepeHHo paboTan ¢ pe3oHaTopamu OT
1 po 27 M. B nocnegHem cnyyae 4actoTa 3BYKOBbIX KonebaHwii Ha Bbixope
npobHwka byneT okono 6,6 Kril.

B ycTpo#CcTBE MOXHO WCMOMb30BaTh OTEYECTBEHHYKD MUKPOCXEMY Tuna
1051X/12 v TpaH3ucTop KT315b. B kayecTBe 3BYKOBOW rOfIOBKU nogonaeT ntoban
manorabaputhaa ¢ mowHocTblo 0,25...0,5 BT 1 conpoTuBneHnem 3ByKOBOW
KaTyLKn He MeHee 8 OMm.

Mpn npoeepke paboTocnoco6HOCTM YCTPOWCTB HA MHTErpasnbHbIX
MUKPOCXEMaxX BO3HWKaET HeO6X0AMMOCTb MHOMKALMM NPOXOXAEHWA OQNHOUHOrO
umnynbca. 3aperncTpupoBaTb NOABSIEHWME OLMHOYHOrO UMMYySibCa, NOPOA OYEHb
KOPOTKOrO, B HECKONbKO [ECATKOB HAHOCEKYHA, TPYOHO AaXe C MOMOLLbH
cneumanbHbix ocuunnorpados.

Di.{ Ha puc.17 npueepeHa

D3 “"//r’ NpUHUMNNANbHAA CXemMa NpocToro

MHOMKaTOpa MOABMEHUA OAWHOYHOrO

oTpuuatensHoro umnyneca ("Elektro-
tehnicar" 7/76). OnemeHTbl D1.1 1 D1.2
obpasytoT TpUrrep, K OQHOMY BXOoAy
KOTOPOro  MOAKMYAETCA  BbIXO4
UCNbITYEMOrO YCTPONCTBA, a K Apyromy

8 - uepes kHoMKy S1 nopaeTcA HanpAxe-
HWEe NOrMYeckoro HymnAa, BO3BpaLla-
Puc.17 toLLLee TpUrTep B UCXOBHOE COCTOAHME.

Mepen Havanom paboTbl C WMHAMKATOPOM ChegyeT YCTaHOBUTb €ro B
MCXOQHOE COCTOAHME KPATKOBPEMEHHBIM HaXxaTeM Ha KHonky S1. Ecnu Tenepb
NOAKMNIOUNTL WMHOMKATOP K WUCMbITYeMOMY YCTPOWCTBY, TO TNEPBbLIA Xe
MOCTYNWBLUMIA HA BXOA, WMMYMbC MEPEKIUUT TPUITep B APYroe YCTONYnBOE
COCTOAHME U 3aropaHune ceetoguona V1 0TMETUT NoABREHWE UMMYSbCa.

B cxeme MOXHO ucnonb3oBatb Mukpocxemy K155J1A3 u cseTommopn
KIT101B nnu KJ1101B.

N3MepATb MOXXHO He TOSbKO INEKTPUYECKME MapameTpbl, HO U nobble
U3NYECKNE BENNYMHBI, Hanpumep kKonebaHWA 3eMHOW MOBEPXHOCTU MNpu
3eMJIeTPACEHUAX, NPoe3ae TPaHCMopTa WU NPOHWKHOBEHUW HapyLuuTenend Ha
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U3meputenbHbie npubopsl Ha UMC

OXpaHAeMyto TeppuTopuio. OnA 3Toro cnyxut ceicmogatyuvk . Ou Mapuo u3
Wranum (http://www.geocities.com/CapeCanaveral/Lab/5185/circuit3.htm).
Mbe303NeKTPUYECKUN SNEMEHT OT 3aXKWUranku rasa B KyXOHHOW niuTe
NErko NPUMEHUTb B MNPOCTOM, HO 3EEKTUBHOM CEWCMUYECKOM [ATYMKe
(pwnc.18). MMbe303neMeHT fOMKEH OblTb pa3MeLLEH BEPTUKANIbHO, OGHUM KOHLLOM
3akpenneH B 3eMnt0. Ha BepxHEM KOHLe nNOABELUMBAETCA B CBOOOAHOM
COCTOAHMKU MakeT Mesikoro rpasuA Becom 0,8..1,2 kr. lNpoBoa BbICOKOrO
HanpsxeHuA nopgeogutcA K MMC, pacnono)eHHon 61mM3ko OT Nbe303eMEHTa.

VD3..VD6 4 ® SB140

1

KOpI‘IyC CXeMbl fartymka 3KpaHupoBaH OT aKyCTUYECKUX W 3NEeKTPOMarHUTHbIX
nonen. TPexXKUbHbIA 3KPAHUPOBAHHLIA Kabenb OTBOAWT CUrHAM K OCTanbHOM
4acTn CxeMbl 1 NOABOOUT ABYXMNONAPHOE NuTaHne 15B.

Ovoabl SB140 - tuna LWoTkun, Hoxka 8 MMC pomkHa 6biTb 3a3emiieHa.
N3meputenbHana ronoska - Ha npegen 100 MA.

CnpaBoy4Huk bP

Mukpocxema LM324 - cueTBepeHHbIi OnepaumoHHbIin yeunutenb (puc.1)
OneKkTpn4eckne napameTpbi:
BxopHoe HanpAxeHue cmellenma  1,5..5 mB

BxopHo# TOK cMmeLLeHuA 2...30 HA
Hanprxxenue nutaHuAa +16/+30 B
Hanpsa>xeHne BxogHOro curHana -0,3..32B
MoLLHOCTb 0,6...1,3 Bt
KoadhdpmuneHT ycuneHna 100000
PaspeneHne kaHanos -120 ob

Puc.1
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CnpaBouHuk bP

Mukpocxema K1401Y[12A - cueTBEpEHHbI Umx .
onepaLyoHHbIit yeunutenb (puc.2) % - '1[";%
ONIeKTPNYECKUE NapPaMeTphbi: oy I‘;

BxogHoe HanpaxeHue cmelienna  1,5..5 mB :m : b |0 E

BXOAHOW TOK CMeLLEeHNA 150 HA o ]

Hanpaxerue nutaHma +15B = Ml
HanpsxeHue BXOAHOro curHana 12B g0~ T3 Talistim
MoLHocTb 45 mBT mﬁj_ a (o}
KoathduumeHT yeunenna 50000 +n 1T U @ PVC.2
PaspgeneHve kaHanos -70 pb =Un {18} Uspdaa (W}

Mukpocxema 1006BU1 - Taiimep onA dhopMMpoBaHnA UMNYSbCOB HANPAXKEHWA
(pwnc.3) (aHanor LM555M)
ONeKTpU4YeCKne napameTpsbi.

HanpsaxeHune nutaHuA 3..15B

Bbix. HanpAXxeHWe HU3Koro ypoeHA 9,5 B

Tok noTpebnenuA 15 MA

Tok cbpoca 1,5 MA 1-06Wnit 5 - KOHTPOMb AENUTENA
BbIXOJJ,HOVI TOK 2 MKA 2 - 3anyck 6 - cpabatbiBaHue
Tok cpabaTbiBaHuA 0,25 MKA iig';gc’l ;:‘jﬁ;;fgﬁ;'ga
Bpema HapacTaHuA (cnapa) 0,3 MKC Puc.3 nuTaHyA
MowHocTb 50 mBT

Mukpocxema 176ME5 - 15-pa3pAnHbIn penuTenb YacToTsl (puc.4)
OneKTpu4ecKkmne napameTphbi:

HanpsaxeHue nutaHua 9B w1 |4 iz
BoixogHoe HanpsxxeHue nor.”0” 0,3B 2 bd |el_1
BoixonHoe HanpaxxeHue nor.”1” 8,2B 4
BbIXO[IHOI TOK 0,5 MA a—c1 &
MakcumanbHaa paboyaa yactota 1 Ml 14 E+

Mukpocxema CD4093BC - cueTBepeHHbI 2-Bx0n0B0M Tpurrep LLmutTa (puc.5)
OneKTpu4YecKmne napameTphbi:
HanpraxeHne nutaHune 5..15B 14‘5’1 H G M IL F E

12 []
BbixogHOe HanpAXeHWe, HU3KUIA YpOBEHb 0,05 B w
=GH L-EF

BbixogHoe HanpAXeHwe, BbICOKWIA ypoBeHb  Un-0,05 B

BbIXOZHON TOK 0,8...8,8 MA
BxogHoin Tok 0,1 MxkA
3apepxka pacnpocTpaHeHuA 300...80 HC
BxogHaa eMKoCTb 7no®
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CnpaBouHuk bP

Mukpocxema K554CA3 - komnapartop

OneKkTpn4eckne napameTpbi: 3= =[ ]Il
HanpsxeHue nutaHua +15B Ui n“ .
MoTpebnAembiin TOK 6 MA 1 I
KoadhdmuveHT nepepaun 150000 iy [
Hanpsxenue cmelleHne Hyna 3 mB — B
BpemA 3apepxku BKNOYEHUA 300 He

BxopgHon ToK 0,1 MKA PUC.6
CoBMeCTUMOCTb KMON, TTN '

Mukpocxema OPA124P - npeun3noHHbIA ManoLyMALLWA OnepaLnoHHbIA
ycunutesnb

OneKkTpn4eckne napameTpbi: +h

BxopHoe HanpsxeHue cMelteHna 0,4 MB Hnlulalat
BxopHoi TOK cMmeLLeHuA 0,002 HA

HanpaxeHue nutaHna +5..18 B o
[paHnYHaA yacToTta ycuneHuA 1,5 My i

MoLHoCTb 80 mBT =A== R=rF
KoadhdpmuneHT ycuneHna 125 pb -

PaspeneHue kaHanos -92 nb Puc.7

Mukpocxema 7400 - 4 snemenTa 2M-HE (aHanor 155/1A3)
OreKTpu4yeckne napameTpbi:

Bpemn 3apepxku 10 HC =
=2 ale |
MotuHocTb notpebniedna 10 mBT/BeHTUIL sl
HanpaxxeHue nutaHua 5B == - B
] gy § 1o
111]»

1
Ly 1 Y = 0B
1 [ L

i Pnc.8

Mwukpocxema 4060 - 14-pa3pAgHbIA OBOUYHBLIA ACUHXPOHHBIA CYETYUK C

reHepaTopoM u c6poCOM BXOAHBIX fAHHbBIX®
OneKkTpu4eckne napameTpel.

Hanpa)xeHne nutaHuA 3..15B
BxopHoe HanpaxeHue 0.5...17,5B
MoLLHOCTb Harpysku 700 mBT
3apep)xka pacnpocTpaHeHua 250...75 HC
MakcumanbHan yactoTta 4.12My,

*) Beiogbl Q0, Q1, Q2, Q10 otcyTcTBYHOT
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Mone3HaA nucpopmauma

STA7056 - MoHOYM3Y Ha 3 Bt

STA7056 - 310 MOHOQO-
Hu4eckun moctoson YM3Y c
HU3KUM  noTpebneHvem B
WHTErpanbHOM WCMOSIHEHUN B
BUOE MUKPOCXEMbI C KOPMYCOM
NIMHENHOrO TMna c 9
WTbIpbKaMK, npegHasHauyeHom
LJIA YCTAHOBKW B MOPTATWUBHbIE
3ByKO3anucoBawume,
PagnonpuUEMHbIE U TeNeBu3u-
OHHble YCTPOICTBA, MUTaeMmble
oT batapeil. Puc.1

TunoBaA cxema BKJIHOYEHMA NokasaHa Ha puc.1.
AneKTpuyeckne napameTpbi:

L

£

v Y

HanpAxxeHne nutaHuA 3...18B
Tok nokoa npu R=16 Om 10...20 MA
MunKoBbIN TOK 0,9A
BoixogHaa MoLHocTb npu R = 16 Om 2,8..3,3 Bt
npm R =8 Om 4,5 Bt
KoapdpuumeHT rapmoHuk npu P = 0,5 BT 0,25..1 %
KoadhumuneHT ycuneHma 39...42 dB
BxopHoe conpoTusneHve 100 kOMm
Hanpaxenue wyma npu R1 =5 kOm 180...300 mB

Ha puc.2 nokasaHo HasHaueHWe BbIBOROB MUKpOCxeMbl STA7056.

-'" ———— Ha NCIm 3O TER
= Baung "-"
———> Mpcca ="
— R
—————a He WInoE=syaTOO
e Mxa"-"
= Bmp "+
—"N 100 L R
———— He imnomsrysTon

b @ b @ 9§ m W

1_

Puc.2
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3apAagHble yCTPOUCTBa

KoHTponb 3a npoueccamy B aBTOHOMHbIX XUMWYECKUX WCTOUYHMKAX
MUTaHWA, B YaCTHOCTW aKKyMynATOpax, CBOOMTCA K TOMy, uTobbl cobntopatb
npaBufbHbIE YCNOBKMA pas3pAga U 3apApa. Yto kacaetcA paspAda, TO HYXHO
NPUMEHATb B YCTPOWCTBAX, KOTOPbIE MWUTAKOTCA OT aKKyMYNATOPOB, ANEMEHTHI
HeobxooMMOi MOLLHOCTM M He faBaTtb UM PaspARUTLCA OO0 TaKOW CTENeHu, Koraa
3apAn A0 HOMWHANA y>Ke HEeBO3MOXEH. TyT MHOroe 3aBuUCUT OT aBTOMAaTU3aLUK
KOHTPONA 3a paspAgoM, Kak, Hanpumep, B MOOWUbHbLIX TenedoHax, u
BHMMATENbHOCTU X03ANHA 060PyAOBaHMA.

3apAg akymynATopa - 9T0 MpOLEecC BOCCTAHOBMEHMA OCHOBHbLIX CBOWCTB
WCTOYHMKA NMUTAHWUA, TaKWX, KAK eMKOCTb U HaNpAXXEHWe, NPy 9TOM CTaHLAPTHBIM
ABNAETCA PeXXum C pabounm TokoM B 10% OT HOMWHANbHOW EMKOCTM W BPEMA
yyTb 6onee nonycyTok. Mpuyem TakoW PeXMM MOXHO NPUMEHATb ANIA JIHobbIX
TUMOB aKKyMYNATOPOB, CPEAM KOTOPbLIX Hanbonee pacnpocTpaHeHHbIMU ABAAKOTCA
CBUMHLLOBO-KMCNOTHbIE (“+” - ABYOKWUCb CBWMHLA, “-* - rybuaTthlii CBUHeL,
3NEKTPONUT - CEPHaA KWUCNOTa), HUKeNb-kagMmuesble (“+” - okeup Hukena, “-” -
KagMuiA, LWenoYb), HuUkenb-meTanaruppuoHble (“+” - OKCUA HuUKena,
NernpoBaHHbIA HUKeNb ¢ agcopbumeii Bogopoaa, LLenoyb).

OpHako B NOBCELHEBHON npakTuke, 0cobeHHO B 6ObiTy, Mano KTo
NPUOEPXMNBAETCA CTAHAAPTHOrO pexuma 3apApku, KpoMe TOro, CyLLeCTBYHOT
ycTpoiictBa AnA ObICTpOW 3apAdKM 3NeMEHTOB nuTaHuA, 0cobeHHO AnA
MOOUBHOW CBA3K, NOITOMY KaXAbIA TUN akkymynAtopa TpebyeT COBCTBEHHbIX
NOAXOQO0B MPW OTKNIOHEHWAX TOKOB M BPEMEHM 3apAfda OT CTaHAAPTHbIX. JTO
yunTbIBAKOT paspaboTumrku 3apAgHbIX YCTPOWCTB (3Y), O KOTOPbIX MOMAET peyb
HWXe, No3ToMy pasHoobpasne cxem 3Y BeCcbMa BENWKO, OfHAKO Hawbonee
pacnpocTpaHeHHbIMU, KOHeYHo, ABnATcA 3Y AnA  aBTOMOOWUbHBIX
aKKyMynAToOpOB, AN1A anemeHToB Tna AA u pasHoro poga Tabnetok Tunos CL, CR
1 T.N. X Mbl 1 paccMOTPVM B 3TON TEME.

Mpn MHOroKkpaTHOM MOBTOPEHUM LMKNa “3apAp-paspAg” Npoucxomut
nocTeneHHaA uam 6eicTpaA yTpata (B 3aBMCMMOCTM OT CoOntopeHuA wnu
HECOOMIOOEHNA PEXUMOB) MEPBOHAYANIbHON EMKOCTW aKKyMymnAaTopa, Nno3Tomy
MHOrMe KOHCTPYKLMM npegHasHavyeHbl ASIA BOCCTAHOBAEHMA MEPBOHAYasbHbLIX
napameTpoB, ECAK TaKoe BO3MOXHO. Kpome TOro, yMenbLibl MOTYT Tak 3apAaXatb
o6bluHble BaTapeiikn, uto 6aTapenkn ¢ NOA3apPALKONA y HUX paboTaroT LecATKU
cpokos n bonee!

PaccmoTpeHue HauHeM ¢ Hanbonee npocTbix cxem 3Y. Hanpumep, cxema
H. bonbwakosa (http://www.st.ess.ru/themarchive/index.htm) na puc.1 npegHa-
3HayeHa AnA 3apAOKWM HUKEeNb-kapMueBblx akkymynatopos tuna HKL-0,45,
3apAgHbIA TOK AS1A KOTopbix coctaBnAeT 45 MA. Cxema npefcTaBnAeT cobon
NPOCTENWMA cTabunmsaTop TOKa, 3apAQHbIA TOK B KOTOPOW perynupyetcA C
NMOMOLLLbKO NEPEMEHHOMO conpoTueneHuna B npeaenax ot 10 go 500 MA.

« n

4
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3apApHble ycTpoMncTea

B ycTpoiicTBE MOXHO NPUMEHUTb NtobbIe

o AMOTE
AMopbl, cnocobHble BbiaepXaTb 3apAQHbLIA TOK. U—H-‘

HanpaxeHne nutaHuA [OSKHO 6bITb MO +UmuT.

KpanHe mMepe Ha 30% 6onblue
MaKCUManbHOrO HanpAXeHUA 3apAXaemon
6atapen.

WMHorpa 6biBaeT OYEHb HYXXHO 3apAAUTb
napy akkyMynAaTopoB (B ¢poHapb unn niewnep).
OnAa atoro Heobxopumo cobpaTb 3apAgHOe
ycTpoincteo oT cetu 220 B (http://zpostbox.

4700

[ I

chat.ru/index.htm). OHO MoOXeT 6bITb Kak
TpaHCcOpPMaTOpHbIM, T.6. Kak 06bluHbIA 610K
nuTaHua - ctabunmsaTtop, a MoXeT u bectpaHc-

(hOpMaTOPHBIM (C MOHWKALLEN Lenbto). MPUHATO cuMTaTh, YTO NEPBLIA BAPUAHT
6onee HapexeH u 6e3onaceH, ogHaKo Mpu COBMIOAEHUW SNEMEHTAPHBIX Mep

Puc.1

6e30nMacHOCTM BMOJSIHE AOCTAaTOMHO NMOHMXAKOLLERn Lenu ot cetn 220 B.

TOK 3apARKK [BYX 3IEMEHTOB B YCTPOWCTBE
(pmuc.2) cocrasnsetr 60..70 MA. EMmKocTb
KOHOEeHcaTopa AfAa 3apAgHoro Toka B 60 MA
poctatoyHa B 2 MK®, anAa 30 MA - 1 MKO n 1.0,

PesncTop ycTpaHAET OCTaTOUHbIA 3apAg, Ha
KoHpeHcaTope. CTabuNMTPOHbI OrpaHuyuBatoT
HanpAaxeHue  po  pabouero. CseToguopg
CuUrHanu3nmpyeT 0 NpoTekaHnn Toka npu 3apAaae.

Mpepynpexpenune! Cxemy 6e3 Harpysku HE BKIIKOYATD, T.K. B 9TOM
cnyyvae HeusbexxeH neperpes CTabUAUTPOHOB (NMPW Harpy3ke TOK B OCHOBHOM

TEYET Yepe3 CBETOAMONA, U CaMy Harpysky).

AHanorn4yHoro tuna cxemol 3Y B pasHoe BpeMA ny6nmMkoBaanch B pasHbix
pagmontobutenbckux xypHanax. OcobeHHO 0 HWX cka3aTb He4Yero, KpoMe Toro,
YTO OHM NpegHasHayeHbl AnA 3apAQKW Pas3HOrO KONWMYECTBA SNIEMEHTOB M
aKKyMynATopHOA 6atapen (puc.3-5) u B OTAWYME OT CXEMbl PUC.2 MOryT

6e30nacHo BKMOYATLCA B CETb M 63 akKyMynATOPOB.
0.5 x 300D 3¥0.1

Puc.3

Puc.4

~X20B

-

on [ T Aa1E re
AB146 ?

Puc.2

0.4Tuxx4008 750

470K

Puc.5
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3apApHble ycTpoMcTBa

HemHoro 6onee cnoxHoe 3apApHOE YCTPOWCTBO ANA aKKyMYNATOPOB
HKIL-0.45, [0-0.26 u aHanoruyHbix (http://www.radioman.ru/shem.shtml)
npueeneHHo Ha puc.6 OHO MO3BONAET 3apAXaTb OLHOBPEMEHHO YeTbipe
akkymynatopa [-0,26 Ttokom 26 MA B TeueHwe 12...16 uacos. WM3bbiTouHoe
HanpAxeHnne cetn 220 B racutcA 3a CYeT PeakTUBHOINO COMPOTUBIIEHMA
KoHzeHcaTopoB (Xc) Ha vacTtote 50 IL, 4TO MO3BONAET YMEHbLINUTb rabapuTsl
3apAfHOro ycTponcTea.

Mcnonb3yA 3Ty 3NEKTPUYECKYID CXeMy U 3HAA PEKOMEHAYeMbld AnA
KOHKPETHOro TWna akkyMynATopoB TOK 3apAga (I3), no npuBoguMbiM dhopMynam

MOXXHO onpepenntb EeMKOCTb

Ycm i - 220 « 7067 Ou kongeHcatopos C1, C2 (cymmapHyto
(L 905 0,028+0,008 - C=C1+C2) n BblbpaTtb N0 CNPaBOYHUKY

1 1 TMn crabunutpona VD2 Tak, 4tobbl

ca =047 & w048 mob HAMPAXEHME €70 cTabunmsaumm
X JUtRaY MPeBbLILLIAN0 HANPAXEHUE 3aPAXKEHHBIX

aKKyMynATopoB npumepHo Ha 0,7 B.
Tun cTabunutpoHa 3aBUCKT TOMbKO OT KONMYEeCcTBa OAHOBPEMEHHO 3apA-
XaeMblx akkyMynAaTopos. Tak, Hanpumep, oA 3apaga Tpex anemexTtos [-0,26
unnm HKIU-0,45 Heobxogumo npumMeHATb ctabunutpoH VD2 KC456A. Mpumep
pacueta npueefeH anA akkymynatopos [1-0,26 ¢ 3apAgHbIM TOKOM 26 MA.

C1,C2 0,22mex 4008 / HL1
C1 Vot A An07E %z
KLLHOT A VD3 | o | upne
~ - ’ " 1] 488
55 L A3 &2

HE
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3apApHble ycTpoMncTea

B 3apAagHom ycTponcTee npuMeHAtTcA pesuctopsl Tuna MIT unn C2-23,
koHpeHcatopbl C1 1 C2 tuna K73-17B Ha pabouyee HanpsxeHue 400 B. Pesuctop
R1 moxetT wumetb HomuHan 330...620 kOM (oH obecneuuBaeT paspag
KOHOEHCATOPOB  MOCMiE  OTK/YEHMA  ycTpowWcTea). [leyaTHaA nnarta
OLHOCTOPOHHAA (6€3 OTBEPCTWI), W 3NEMEHTbI YCTaHABAMBAKTCA CO CTOPOHbI
nevaTHbIX MPOBOLHMKOB (pUC.7).

MHOMKaumMA HanuuvA HanpaXeHuA B LEnW 3apAda OCYLLecTBMAETCA
ceetogmonom HL1, KoTopbln pa3mMeLLaeTca Ha BUGHOM mecTe kopnyca. [Auog VD3
NMO3BONAET NPEAOXPaHUTb Pa3pAfd, akKyMyfATOPOB Yepe3 Lenu 3apAagHoro
YCTPOWCTBA NpW OTKMKOYEHUN ero oT cetn 220 B. Mpu 3apAge akkymynAaTopos
HKry-0,45 tokom 45 MA conpotusneHne R3 HeobxoouMMO yMeHbLUWUTb [0
BESIMYMHBI, NPW KOTOPOI CBETOQMOL CBETUTCA HA MOMHYHO APKOCTb.

MpoBepKy 3apALHOr0 YCTPOWCTBA Nyylle NPOBOAWUTL NPU MOAKIHOYEHUN
BMECTO aKKyMYNATOPOB W3MEPUTENbHbLIX NMPMOOPOB W 3KBUBANIEHTHOW Harpysku
(pnc.8), MuUHMManbHaA BENWYWHA KOTOPOWM [NA YeTblpex akKyMynATOPOB
onpegenaetca no 3akoHy Oma:

R = U/l = 4/0,026 =150 Owm,
roe U - HanpAxeHwe Ha paspAXEHHbIX akKymynATopax (y OCHOBHOW MaccChl
aKKyMYSIATOPOB 9Ta BEIMUYMHA COCTABNAET OOMH BOSILT HA 3NIEMEHT).

B npeacTtaBneHHbIx Bbie 3Y HeEob6Xx0oMM KOHTPOSIb 3a BPEMEHEM
3apAQKM, MHaYe BO3MOXEH MepesapAf W, Kak CNeactBue, NOTepA EMKOCTU
aKKyMynATOPOM. YTOBbI 3TOrO HE CAYYMIOChb, HYXHO aBTOMAaTU3MPOBATb
oTknoveHne 3Y unu akkymynatopa oT 3Y Mocne OKOHYaHWA 3apAaga, Kak,
Hanpumep, 9TO cpefian aBToOp chepytowein kKoHcTpykumm (PN 11/98). OH
NPeanioXun 3apaxaTb 9NeMeHTbl TOKOM, W3MEHAIOWWMCA B COOTBETCTBUM C
"3akoHOM amnep-yacos" Bypbpupka: B Havyane 3apAgku TOK MakCUManed, a
3aTeM YMEHbLUAeTCA N0 3KCMOHeHUuanbHoMy 3akoHy. [lpu 3apAagke B
COOTBETCTBUM C 3TUM 3aKOHOM HauarsbHbIA TOK MOXET 6bITb ycTaHoBNEH 80% OT
€MKOCTU aKKymynAatopa u gaxke bonbLue.

Cxema 3Y (puc.9) paccuntaHa Ha LWECTb HUKENb-KaAMMWEBbIX
akkymynatopos. AkkymynAatop GB1 B HEM 3apAXaeTcA 3MUTTEPHbIM TOKOM
TpaHaucTopa VT1, nponopuuoHansHbiM TOKY ero 6a3bl.

HanpaxeHue, [0 KOTOPOro 3apAXakwT akKymynAaTop, cocTaBaAeT
1,35..1,43 B, a Ugy y74=0,6..0,65 B. 3HaunT, ecnu ycTaHOBUTb
Ukyte = 2,0...2,05 B, TO 3apAnka aBToMaTnyecku NpekpaTuTcA. Kaxabln akkymy-
NIATOP 3apAXaeTcA OTAEeNbHO, CnegoBaTeflbHO, MOXHO BMECTE MNPOWU3BOAUTL
3apAnKy Kak rnyboko paspAXEHHbIX akKyMynATOPOB, TaK W TeX, KOTOPbIM
Heobxoanma nuwb HebonbluaA Noa3apALKa.

AnA vHaMKaunm MOMeHTa LOCTVIXKEHMA HOMWHANbHOMO HanpAXeHUA Ha
akkymynatope (1,35...1,43 B) cobpaH y3en Ha DA1 u Tpanauctopax VT9 n VT10.

bnokHoT “Papioamatopa” N2 1

41



3apApHble ycTponcTBa

Korpa HanpsxeHne Ha nHBepTupyrowemM Bxope komnaparopa DA1 nmpesbiwaer
onopHoe Ha R8, nbe303BoHOK BQ1 n3paeT 38ykOBOWA curHan. MoXXHO UCKNHOUMTD
VT9, VT10, R11...R13, C2 n k BuiBOY 2 DA1 Yepes pesnctop 200 OM NOAKIOUNTL
csetoauopn, Tuna Al307 katonom K “MuHycy”.

HanaxmBaHue yCTpOWCTBa 3aKO4aeTCcA B YCTAHOBKE Ha 3MuTTEpax
VT1..VT6 Hanpsaxenua 1,35...1,43 B nogbopom aunopos VD1, VD2. Mogkntoums K
BbIXOGHOMY pasbemy X1 (X2...X6) uepe3 MunamamnepmeTp paspaxxeHHbid o 1 B
akkymynatop, nogbopom R2 (R3...R7) yctaHasnmBaroT HEOOXOAMMbIA HAYaNIbHbIN
TOK 3apAga. Ha cxeme npusegeHbl HomuHanbl R2..R7, ncnonb3yemble npu
3apAgKe akkyMynAatopoB eMkocTbio 500 MAY. Pesuctopom R8 yctaHasnusaroT
NOPOr BKITHOYEHWA MHOMKALMM OKOHYaHWA 3apALKM akkymynAatopa. Pe3uctopom
R1 ycTtaHaBnuBaeTcA 4acToTa reHepauuu, coBnagawwad ¢ COBCTBEHHOM
4acToTOM Nbesouanyyarena BQ1.

MuTaHne 3apALHOro ycTpowncTBa MPOM3BOAUTCA HanpAXeHnem 5..6 B ¢
LONYCTUMbIM TOKOM He MeHee 1,5 A.

OcobeHHO MHOro BHWMaHWA yaenAeTcA B MOOUTENbCKOW NpakTuke
n3rotoBneHunto 3Y onA aBTOMOOUNbHBLIX aKKyMYSIATOPOB, HE TOMBKO MOTOMY, YTO

HE
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370 Hanbonee “HeXXHOe” YyCTPOMCTBO CPEQM MEXAHWNYECKMX Y3MOB U MEXaHW3MOB,
HO n notomy, yto 6e3 Hero asTomMobunb BoobGLWe He noepeT. Haumbonbliee
pacnpocTpaHeHue cpeau asTontobutenen npuobpenn cxembl C BOCCTAHOBNIEHNEM
CBOMCTB aKKyMynATOpa B MpOLEcCe 3apAga, B 4acCTHOCTM, Kak B CXemMe Ha
http://johnson52.narod.ru/1/Part4/ 4.htm.

B pesynbtate HenpasunbHOR
aKcnayatauum  akkymynAtopa — ero !
nnacTuHbl MOryT CyJ'Ib(baTI/IpOBaTbCH, N jgp-en=--
OH BbIXOLMT U3 CTPOA. M3BecTeH cnocob
BOCCTAHOBMIEHNA Takux Oatapen npw

3apAge ux "acMMMETpUYHbIM" TOKOM g |_t
(puc.10). CooTHoweHue 3apAmHoro u P t 2

paspAgHoro Toka BbibpaHo 10:1. 3toT T=10mc

peXuM  NO3BOSIAET  He  TOMbKO Puc.10

BOCCTaHaBNMBaTb aKKyMYNATOPbI, HO U
NPOBOAMTE UX MPOCUNAKTUKY.

MpepctaBneHHan cxema (puc.11) obecneunBaeT MMMYNbCHbLIA 3apALHbIA
ToK go 10 A (Mcnonb3yeTcA ANA YCKOPEHHOro 3apApa). [nA BOCCTAHOBAEHUA U
TPEHUPOBKM aKKyMYNATOPOB fyYlle yCTaHaBAWBaTb UMMYNbCHBIA 3apALHbIA TOK
5A. lMpn atom TOK paspApa byoetr 0,5 A. PaspAgHbIn TOK onpepenAeTcA
BENNYMHON HOMMHAanNa pesuctopa R4.

VD, VD2 KZ213A
X A ™ vot PAY D, BA K15

- IJ’Su-

CETe 0B

3apAg akkymynATopa npou3BO4UTCA UMMYNbCamu TOKa B TEYEHWE OLHOM
NnoNoBMHbLI Nepuoga CeTeBOoro HanpAXxeHwA, B TedeHue BTOPOro nonynepuopa
puogbl VD1, VD2 3akpbiThl U akKyMynATOP PaspAXaeTcA yepes Harpy3oyHoe
conpoTmeneHne R4.

3HayeHMe 3apAQHOr0 TOKa YyCTaHaBnuBaKT peryiaatopoM R2 no
amnepmeTpy. YunTbiBan, uto npu 3apAgke 6atapen Yactb TOKa NPOTEKAET U Yepes
pesuctop R4 (10%), To nokasanuAa amnepmeTpa PA1 0OMKHbI COOTBETCTBOBATD
1,8 A (BnA MMNyNbCHOrO 3apALHOro Toka 5 A), Tak Kak amnepmeTp nokasbiBaet
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yCpenHeHHoe 3HayeHue TOKa 3a nepuop BpPemeHu, a 3apAf Npovu3BOLWTCA B
TeuyeHne nonoBuHbI nepuopa. |-|pI/I CJ1y°IaI7IHOM ncye3HoBeHmMA CeTeBoOro
HanpaxeHnA pene K1 tuna PIY-0 cBoMMM KOHTakTaMu pasOMKHET Lenb
NOOKNYEeHNA akKyMynAaTopa.

MN3meputenbHbin npubop PA1 nogomget co wkamon 0.5 A (0..3 A),
Hanpumep M42100. TpaHcdopmatop MOLWHOCTbO He MeHee 150 BT ¢
HanpAXeHuem BO BTOpWYHOM o6MOTKe 22...25 B. TpaHsuctop VT1
ycTaHaBMBAETCA Ha pagmaTop nnowanbio He meHee 200 KB. CM.

AHanornMyHbIn NpuUHUMN 3anoXxeH B cxeme Ha puc.12 (http:/dimasen.
narod.ru/pribor/index.html). Mpn nonoxutensHOM MONYNEPUOAE BXOLHOMO
rnepemMeHHoro HanpAXeHnA TOK
npoTtekaet 4vepes anemeHTbl VD1, R1 u
ctabunusupyetca guogoMm VD2. Yactb
CTabunnM3MpoBaHHOIo HaNPAXeHUA Yepes
nepemMeHHbin pesuctop R3 nopaetcAa Ha
6a3y TpaHsucTopa VT2. TpaHaucTopsl
VT2 n VT4 HWXHero nneya ycTpoicTsa
paboTaloT Kak reHepaTop ToKa, BEMYMHA
KOTOPOro 3aBUCUT OT COMPOTWBIEHUA
pesuctopa R4 u HanpaxeHuAa Ha 6ase
VT2. 3apAaHbIi TOK B LLenK akkyMynAaTopa
npotekaet no anemeHtam VD3, SA1.1,
PA1, SA1.2, akkyMynaTop, KOMNEKTOPHbIN

Puc.12 nepenag, TpaHsucTopa VT4, R4.

Mpu otpuuatensHom nonynepuopge pabotaet BepxHee nnevo - VD1
CTabunnampyeT OTPMLATENBHOE HaNPAXEHWE, KOTOPOE PerynmpyeT NpoTEKaroLLNiA
Nno akKymynATopy TOK B 06paTHOM HanpasneHun (TOK paspAmKM).
Munnnamnepmetp PA1 wucnonb3yeTcA npu nepBOHayasnbHOW HACTPOiike, B
[anbHENLeM ero MoXXHO OTKITHUUTb.

B AJaHHOM yCTpOI?ICTBe N3 0Te4YeCTBEeHHbIX 3/IeMEHTOB MOXHO NPUMEHWUTb
B kavectBe VD1 n VD2 - KC133A, VT1 n VT2 - KT315b unn KT503b. OcTanbHble
ANeMEeHTbI BbI6VIpa+OTCF| B 3aBUCMMOCTU OT 3apAAHOro ToKa. Ecnu oH He npesbl-
waet 100 MA, To B KauecTse TpaH3ucTopos VT3 u VT4 cnepyet npumeHuTb KT815
unu KT807 ¢ ntobbiMu ByKBEHHBIMW MHAEKCAMK (PAcnonoXnTb Ha TEMNoOTBOAE
nnowagbko 5...15 k8. cM), a B Kayectse anopos VD3 n VD4 - 1226, KO,105.

Hanbonee nonynApHOM cxemMon pecynbdaTupyrowero 3apAgHOro
ycTpoicTea ctana cxema 3Y, npegnoxerHHaa CamyHpxm u J1. CumeoHosbim (PTE
7/89). 3apAapHoe ycTpoicTBO (pMC.13) BLIMOMHEHO MO CXEMe OANonosy-
nepvogHoro BeinpAMUTENA Ha auoge VD1 ¢ napameTpuueckon ctabunusaumnen
HanpaxeHna (VD2) n yeunutenem Toka (VT1, VT2). CurHanbHaA namnouvka HL

SN
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rOpUT NPU BKKOYEHHOM B CeTb TpaHcdopmaTope. CpeaHuin 3apAdHbLIA TOK 0KONO
1,8 A perynupyetca peauctopom R3, paspAgHbIi TOK - pesuctopoM R1. Hanpaxe-
HWe Ha BTOpuYHoi 06MoTKe T1 paBHO 21 B (amnnutygHOe 3HayeHue 28 B).

HanpaxxeHne Ha akkyMynATOpe NpW HOMUHASIbHOM 3apAgHOM Toke 14 B.
Mo3ToMy 3apAdHbIA TOK MPOTEKAEeT, KOrga amnauTyga BbIXOLHOrO HanpAXeHuA
ycunutenAa TOKa NPeBbICUT HanpAXeHue akKymynAartopa. 3a BpemMA ogHoro
nepuoga NEepeMEeHHOro HanpAXeHuA (POPMUPYETCA OAWH UMMNYNbC 3apALHOro
TOKa B TeyeHuwe BpemeHw Ti. Pa3pAp akkymynAaTopa MPOWUCXOQUT B TeuyeHue
BpeMenn T3 = 2Ti. loaTomMy amnepmeTp nokasbiBaeT CpefHee 3HayeHue
3apAOHOro TOKa, paBHOE MNPUMEPHO OQHOW TPETW aMMAUTYOHOro 3HaYeHuA
CYMMapHOro 3apALHOro U paspALHOro TOKOB.

B 3apAnHOM yCTPOWCTBE MOXHO
ncnonb3osaTb TpaHccopmarop TC-200 ot
Tenesmsopa. BropuyHble 06MOTKM
TpaHcdopmaTtopa CHUMAKT W MPOBOAOM
MoB-2 1,5 MM HamaTtbiBalOT HOBYHO
06MOTKY, COCTOALLYIO U3 74 BuTKOB (N0 37
BUTKOB Ha Ka)XOoW KaTylike). TpaH3ucTop
VT2 ycTaHaBAMBAKOT HA  paguartop R2, RS - npos.
nnowanbo okono 200 KB.CM. Pue.13

Owvon VD1 tvna [O242A, [0243A, [O245A, 0305; VD2 oguH wnu gBa
BKJTOUYEHHBIX NocnepoBaTencHo crabunutpoHa [A814A; VD3 Tuna [1226;
Tpanauctop VT1 tuna KT808A, VT2 tnna KT803A unu KT805A.

Mpu HacTpoiKe 3apARHOro YCTPOWCTBA CriepyeT nogobpartb HanpaxeHue
Ha 6ase TpaH3aucTopa VT1. OTO0 HanpAXeHue CHUMAeTCA C [OBWXKa
noTteHumometpa (470 Om), NOAKNOYEHHOrO NapannensHo ctabunutpoHy VD2. B
3TOM cnyyae pesuctop R2 BbibupatoT conpotusneHmem okono 500 Om, yTobebl
CpepHee 3HaYeHne 3apARHOro Toka paBHANock 1,8 A.

Ot aBTOMOOUIIBbHLIX aKKyMynATOPOB nepeipgem K 6atapeikam. Muorue
paguontobutenn 3aHumanucb paspaboTKoW CXem BOCCTaHOBAEHWA 3apAga y
6atapeek, 0CO6EHHO B COBETCKWE BPEMEHA, KOrpa SfeMEeHTbl nuTaHuA Obinun
peduumntom. Ceityac 6atapeiikm NPORANTCA HA KaXKAOM Llary, OAHAKO
3KOHOMHbIE NHOAM He npeHebperatoT M TakoW BO3MOXHOCTHIO WCMOSb30BaTb
ofHopasoByto HaTapenky MHOrOKpPaTHO.

3apAaky NpoBOAAT aCMMMETPUYHBIM TOKOM C HanpsxeHuem 2,4...2,45 B.
Mpyn MEHBLUEM HaMpPAXEHUM pereHepaunA 3aTArMBAETCA, W dNEMEHTbI nocne
8..10 y He HabupalT M MNONOBUHLI eMKOCTW. [pu BonblueM HanpAXEHWUN
BO3MOXXHO BCKUNAaHWE 3N1IEMEHTOB, U OHU NMPUXOAAT B HErOAHOCTD.

Mepen Hauanom 3apAgkuW 3nemMeHTa HeobXoAMMO MPOBECTU ero
OWarHOCTUKY. OCTaTO4YHOE HanpAXxeHwe He [OO0MKHO 6bITb HMXKe 1 B, nHaye

2208
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3MIEMEHT HEMpUrofeH K pereHepauuu; 3aTeM HarpyXawT afeMeHT Ha 1..2 ¢
pesuctopoM 10 Om, 1 ecnu HanpsxeHue ynapet He 6onee yem Ha 0,2 B, TO OH
MPUrOLEH K pereHepaLuu.

WHTepecHaa nopbopka cxem BOCCTaHOBNeHMA 3apAapa y 6arapeek
npeacrtasneHa Ha http://electronica. h10.ru/index.shtml. Cxema 3Y Ha puc.14
paccuuTaHa Ha 3apAagky wecTtu anemenTtoB G1...G6 tuna 373, 316, 332, 343 u
NOA0BHBIX UM.

VIRL...VDF KIS02A (WE212] LT
Puc.14

Hanpsaxexue Ha BTopuyHoi 06MoTKe T1 BOMKHO 6bITb CTPOrO B Npegenax
2,4...2,45 B He3aBMCUMO OT KOnMYecTBa MOAKMHOYEHHbLIX 31eMeHToB. MOXHO
npMcnocobuTb yxxe UMELWMIACA TpaHCOPMaTop MOLLHOCTLIO He MeHee 3 BT,
HamMoTaB Ha HeM [O0NOSIHUTENIbHO BTOPUYHYIO 06MOTKy Ha HYy>XHO€ HanpfAxeHue
nposogoM mapku MON unn M3B guametpom 0,8...1,2 MM. M e coepnHuTb
TpaHcopMaTop ¥ 3apAgHbIe Lenu.

MpopomxnuTeNnbHOCTb pereHepauuu 4...5, a uHorga n 8 yacos. Kak ToSIbKO
HanpAXEeHWE Ha 3apAXXaeMblX 3nemMeHTax gocturHet 1,8...1,9 B, pereHepauuto
NPeKPaTUTb, MHAYe 3NIEMEHT MOXET Nepe3apAnMTLCA U BLINTU U3 CTPOA.

Btopas cxema (puc.15) npepnoxeHa C. ImasoBbiM. OHa npolie B
M3roTOBNEHUM, TakK Kak MO3BONAET WCMONb30BaTb Nt06OK TpaHccopmaTop ¢
06MOTKOIN, MMetoLlell HanpaxeHune 6,3 B. Jlamna HakanueawuAa HL1 (6,3 B;
0,22 A) BbIMOSHAET HE TOMBKO
CurHanbHble (byHKLI,VII/I, HO U
OrpaHnynBaeT 3apAnHbIA TOK
3NeMeHTa, a TaKkxe
npenoxpaHAeTr  TpaHcdop-
Matop B Ciy4Yae KOPOTKMX
3aMblKaHW B LLenn 3apAaKu.

Crabunutpon VD1

: _ <
Vo2 VD4 Ko [T <** Tuna KC119A orpaHuunsaer

Puc.15 HanpAXeHve 3apAaa anemeH-
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Ta. OH MOXeT ObiTb 3ameHeH HAaboOpoOM M3 MNOCHEeLOBATENbHO BKITHOUYEHHbIX
OMonoB - ABYX KpeMHUEBbIX N OAHOIo repmMaHueBoro - ¢ AonyCTuMbiM TOKOM He
meHee 100 MA. Ouogbl VD2 1 VD3 ntobble KpeMHUEBBIE C TEM XK€ LOMYCTUMBIM
cpepHuM TokoM, Hanpumep K4 102A, KO212A.

Emkoctb koHpeHcatopa C1 ot 3.5 Mk®x16B. lNepekntouatens SA1
CNYXWUT AJ1A NOQKIIYEHUA BOSMBTMETPA K KOHTPOMbHbIM rHedgam X1, X2.
Peauctop R1 1 kH. SB1 - gAA AMarHOCTUKKU U KOHTPOMA COCTOAHKA anemeHTa G1.

3apAKEHHOMY COCTOAHWIO COOTBETCTBYET HanpAXeHNe He meHee 1,4 B u
€ro YMEeHbLUEHWE NP1 NOAKYEHUN Harpy3kn He 6onee yem Ha 0,2 B. O ctenexn
3apAXEHHOCTUN 3NeMeHTa MOXHO TakKXe CYAUTb NO APKOCTW CBEYEeHWA namnbl
HL1. Jo NopkK/oYeHnA 3reMeHTa OHa CBETUT B MOJiHakana, npu NopknioyeHnun
pas3pAXeHHOro J3NieMeHTa APKOCTb YyBENn4mBaeTCA, a B KOHUE 3apAAKu
MOAKITOYEHVE N OTKIKOYEHNE JNIEMEHTA He Bbi3blBAET U3MEHEHUA APKOCTY.

Mpu nop3apAagke anemeHtoB tunos CLI-30, CU-21 u ppyrux (anAa
Hapy4HbIX 4acoB) Heo6XOAMMO MOCNEAOBATENIbHO C 9EMEHTOM BKIOYaTb
pesuctop Ha 300...500 Om. AnemeHTbl batapeun Tmna 336 1 QPyrux 3apAxatoTcA
rnooyepenHo. [nA [OCTyna K KaXAoMy W3 HUX HY)XXHO BCKPbITb KapTOHHOE
[OHbILLKO baTapen. VD

Ecnn TpebyeTcA BOCCTaHOBUTH ol m‘d‘ P e
3apAL TOSbKO Y 3NIEMEHTOB NUTAHUA Cepun

CL, cxemy pnnAa pereHepauuu MO)KHOE Rz tm |
yNpoCTUTb, WCKNIOYMB TpaHcopmaTop \;ﬁ‘ 1%
(pnc.16). 3apApHbIn TOK (I3ap) anemeHTa = mﬂ%

G1 npotekaeT yepe3 anemeHTsl VD1, R1 B NG1 L
MOMEHT  MONOXMWTENbHOA  MONYBOMHLI -

CETEeBOr0 HanpaXxeHwA. Benuuuna [3ap Puc.16

3asucut oT R1.

B MOMEHT oTpuuartensHon nonysosHbl amog VD1 3akpbIT v paspag uget
no uenun VD2, R2. Y kaxxporo Tuna anementa cepumn CLL cBOA eMKOCTb, MO3TOMY
pnAa CL-21 emkoctb 38 MAY (I3ap=3,8 MA, Ipa3p=0,38 MA), ona CLI-59 eMkoCTb
30 MAY (I3ap=3 MA, Ipa3p=0,3 MA). Ha cxeme ykasaHbl HOMUHaNbI PE3UCTOPOB
pnAa pereHepauun anemenTtoB CLI-59 u

1
CU-21, a onA opyrux TUMNOB WX NErko
onpenenuTb, BOCMOJIb30BaBLUMCH COOTHO-
weHunamu: R1=220/2-13ap, R2=0,1-R1.

AHanornyHbln npuHUMn paboTsl
MMeeT cxema, nokasaHHaA Ha pwuc.17.
Ona B 0C0ObIX MNOACHEHMAX HE
Hy>XpaeTca.
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CsoeobpasHbii gusaitH y 3Y gnAa “tabnetok” B. Jlabukosa un3 lomens
(http://un7ppx.narod.ru/device.htm), KoTopoe npoaneBaeT Xu3Hb 0TPabOTaHHbIX
manorabaputHbix anemeHTos Tunos CL-21,CLI32 n ap., a Takke UX UMMNOPTHbLIX
aHanoroe (puc.18).

OC0o6eHHOCTBIO KOHCTPYKLMM YCTPOCTBA F1 2004
ABNAETCA TO, 4TO OHO cobpaHo B 0ObIYHOM
3MIeKTPOBUAKe, [N1IA  KOoTopoh Heobxoanmo . s o
M3roTOBMUTb M3 KOHTAKTOB Nt060Oro pene Tuna 238 RE 36k _
MKY-48, PY-2, POH-20 nntocoBOM 1 MUHYCOBOW = = "
BbIBOAbI U CKOOKY [NA KPenieHnA CBETOAMOoAA. VDY, VOR K4 105, 0208

MntocoBoi BbIBOA, BLIMOSIHEH B BUAe RLT ARGE Puc.18
NPAMOYroNibHON CKOBKM (pnc.19) ¢ OTOrHyThIMK NOL, '
yrnom 90 rpagycoB nankamu 4 NPOCBEPSIEHHbIMU B HUX OTBEPCTUAMMU TMOA,
WwiTaTHble GOJ'ITbI, CnyXxusLlune pnAa 3akpenneHuAa B BUIKE NpoBoAa. ATUMK Xe
6onTamu ¢ BHYTPEHHEN CTOPOHbI BUSIKM, C MOMOLLLbHO APYron CKOBKM 1 OBYX raek,

el

P p—— [ T— XOMYT RGSRAOHKT
Puc.19 ceeTamoaa
OneMeHTbl NMTaHUA ANA HapYy4HbIX 4acoBs 1
MUKPOKaNbKyIATOPOB
(OTBYeCTB|3apy6exHbiit Emk. |Bpemn
. 9N.NUT. |ananor MA/M  [3apApa B
yac
CLI15; 364A/AG1 15 1
CLI60
CL|0,018 | 361A/AGT1 18 2
Cus7 396A / AG2 24 2
CL10,03; | 370A/AG6 30 2
CLI59
cLu21; 392A/AG3 38 3
CL10,038
CL30 389A/AG10 90 5
CLI32; 386A/AG12 110 |8
CLL0,12
CLI0,18; | 357A/AG13 180 10
CLI33 k-

Pucj20

-—

U
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kpenutca ceetogmop, AJ1307. MuHyCOBOW BbIBOA, BbIMOMIHEH U3 KOHTAKTa TOrO Xe
pene (TONbKO C KOHTaKTHOW “TabneTtkoir”) B Buae OykBbl T C OTOTHYTOW HUXHEN
yacTblo B 06paTHyto CTOpoHy Ha 90 rpap. ¥ NPOCBEPNEHHLIM B HE OTBEPCTUEM
OnAa KpenneHnAa Noa WnAnky LeHTpanbHOro 6onta.

3apApgHoe ycTponcTeo, cobpaHoe Mo TakowW cxeme, obecnevmBaeT TOK
3apApa 3 MA - [oCTaTtoYHblA, YTOObl B TeYeHWe 3 Y Nop3apAauTb 3NEMEHT
nutanna CU-21. bonee TOYHO onpenenuTb BpeMA 3apAga MOXHO no Tabnuue.
KoHcTpykuma 3Y B cbope nokasaHa Ha puc.20.

BosHukaloT npobnembl M C akkyMynATopamu OaAa pPaguoCcTaHuui,
MO6WIbHBIX TenedoHOB, APYruX MEPEHOCHLIX YCTPOWCTB, CPELCTB OXpaHbl 1
cUrHanusaumu. Y Koro-to Het 3Y, W OH nyylle CAenaeT caM CBOUMU pyKamu, a He
OyneT nokynatb, y KOro-to compmeHHoe 3Y BbILINO U3 CTPOA, KOMY-TO HE XBaTaeT
aBTOMATUKMU AN1A YNpaBNeHWA Pe3epBHbIM NUTAHWEM C NOL3apAQKOW, CIOBOM,
npobnembl eCTb, U KaXAbIA UX PeLlaeT No CBOEMY.

Hanpumep, kak coobwaetcAa Ha http://www.hot.ee/montazh/index.html,
pnA pemoHTa cobctBeHHoro 3Y anA mobunbHoro TenedoHa Nokia, aBTop
nepepucoBasn Cxemy C neyatHol nnatbl (puc.21), npu 3TOM He BCe HOMMUHanbI
3MIEMEHTOB YAANOCh YCTaHOBUTb. OfHAKO ASIA PEMOHTA Takux 3Y MHOrMM 3TOT
“nopapok” Byaet o4eHb KCTaTu, UMEETCA BBMAY CXemMa Ha puc.22.

'E-\:I E 1. alE .E *l W o -'l:!_::l“-l= l-i-.l';-l“
e E ,, R

Puc.21
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Ona paguoctaHuum MOTOROLA GP1200 cgenan 3Y HO. Ocunexko
RVOWGW (http://www.cgham.ru/cons_pow.htm), n npepnaraet ero gnA nobbix
noB Ni-Kd akkymynatopos. BpemA 3apaga 14 u, 3apagHbin 1ok 130 MA,
HanpAXXeHWe Ha 3apAXXeHHOM akkymynatope 9,28 B.

Cxema 3Y npepcTasneHa Ha puc.23. ObLiee conpoTUBEHNE PE3UCTOPOB
R4 v R5 paccuntbiBaetca no popmyne R4+R5=(HanpaxkeHue ctabunnsaumm DA1
B BOSIbTax) - (HANPAXEHME PaspAXXEHHOro akkyMynATopa B BoNbTax) / (TOK 3apAga
B amnepax). 12 B-6 B/0,13 A =46 Om.

Puc.23

T

-
L
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Crabunutpor VD2 Ha HanpaxeHue 9 B. Pene K1 nitoboro tuna, R 06mMoTku
He MeHee 600 Om, HanpsxeHue cpabatbiBaHuA okono 10 B. Ceetopmop HL2
curHanuaupyet o6 oKoHYaHuW 3apaga.

Bkntouute cobpantoe 3Y. Ceetoguopsl HL1 n HL2 pomkHbI 3aropetbes.
Ypanute nepembluky «A». Ceetogunop, HL2 pomkeH noracHyTb. MNogaiite 12 B Ha
katon VD2, HL2 pomkeH 3aropetbcA. Ecnu HanpAxeHnue Ha BbiBopax VD2
BbIXOAMT 3a npegensl 8,5...8,6B, T0 NOMeHATe CTABUNNTPOH.

Mopante Hanpaxenne 9,28 B. Ceetopmon HL2 MOXeT noracHyTb.
Mon6opom pesnctopa R6 yctanosuTe cTpenky PA1 B KOHEL, LLKasbl.

Mopor cpabatbiBanuA pene K1 yctaHaBnueaetcA Bbi6opoM pesuctopa R2
npu HanpaxxeHun 9.28 B. BocctaHoBUTE NEpembluKy «A».

Ewe opHo aeTomaTuueckoe 3Y (puc.24) npepHasHavyeHo AnA 3apAaga
reneBblX akkyMynATOPOB, NPUMEHAEMBIX AA NUTAHUA YCTPOWCTB 6e30nacHoCTy:
CKpbITbIX BUAEOKamMep, papunonepenatynkoB U CpPeacTtB UX 06Hapy)KeHI/IH nnn
nogasneHwA. 3Y paccuMTaHo Ha 3apAgd akkyMynATOPOB HanpaxeHuem 12 B u
€MKOCTbHO A0 4 Au.
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Mpu DOCTMXKEHUM HANPAXKEHWA HA KIEMMaX akkymynaTopa okosno 12,6 B,
cpabatbiBaeT pene K1. 3apAap akkymynAtopa npekpawaercA. Llenb R8C3
YBENUYMBAET BESIMUMHY rMCTepesnca ana komnaparopa, Yto NpakTMYecKn COBCEM
uckntoyaet «apebesr» KoHTakToB pene. Aunopn VD7 He NponycKkaeT HanpAXeHue ¢
aKKyMynATopa B pexume koHua 3apAaga Ha VT3.

YcTaHoBUTe MakcuManbHblii ToK 3apAapa 1/10 oT emkocTu 6artapew,
nogbupan sennunHy R3. MNpu atom nutanne ot DA1 HeobX0oMMO OTKIIHOUUTL.
MoTtom noparb nutaHwe Ha DA1 npu otnaArHom VD7, NOOKNHOUNUTL K BbIXOLHbLIM
KnemMmam perynmpyemMblii UICTOYHUK NUTAHUA U NPU HanpAXeHun okono 12,6 B
nog6opom R10-R11 pobutbca HapexHoro cpabatbiBaHnA KomnapaTopa.

Mopkntounte VD7 Ha mecTo. Cxema rotosa K pabote.
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CnpaBouHuk bP

Monesoit Tpansnctop KM103E (puc.1) p-n-npoBoanMOCTy C p KaHanoMm.
OnekTpu4eckmne napameTpsi:

HanpAxeHue cTok-3aTBOP 158 E L3k ¥
HanpAxeHne CTOK-CTOK 10B o
Tok cToka 10 MA
MoLuHocTb 7 MBT "5 1)
KoadhdmumeHT wyma 3nb L 0z
Puc.1
Csetopuopbi AJ1107 (puc.2), AN307 (puc.3)
OneKkTpu4Yeckne napameTpsl: AN107 AJ307A,b AN307B,r
[NMHa BONHBLI M3NyYeHnA 900-1000 HM  655-680 HM  655-680 HM [———
3anepxka 3axur./raleHua 300/500 He - - e
MpAMON TOK/MPU HaNPAXEHUN 50 MA/1,6 B 10 MA2 B 20 MA/2,8 B +
Hanpaxexue ceeyeHnA 2B 2B 2B \\
MpAMOiA TOK/MMN. TOK, Makc. - 22/100 ma 22/60 mA _ﬁ_
Puc.2
Ouoppl BoinpAMuTensHbie KA243b (puc.5), KA102 (puc.4), KO226 (puc.6)
OneKkTpu4Yeckne napameTpsl: K0243b KO102A/6  KO226A/b
ObpaTHoe HanpAxeHue 200 B 250/300 B 100/200 B @
Tok npAMoi 1A 0,1A 2A
Tok npAMoN uMm. 50 A - 50 A o
Tok 06p. 10MKA 0,11 MKA 10 MKA ‘\‘\l ﬁ
MpAmMoe napeHwe Hanp. 1,1B 1,1B 1,3B
paHnyHan yactota 1,2 Ky 10 KL, 35 Ky,
3 2
<™ S Puc.3
=
_-H_ K
Ly &
A 8 gl | = —ar—
1 ! K |Q A
20 20 |Q
Puc.4 Puc.5 Puc.6
T8 2A
Tpansuctopbl KT827, KT815 (puc.7) 6unonApHsle KpeMHeBble N-p-n
npoBOANMOCTY (pUc.6) -] Q
OneKkTpu4Yeckne napameTpsl: KT827A/b/B KT815A/6/BIT -
MowHocTb 125 Bt 10 Bt L
HanpaxeHue k-6 100/80/60 B 40/50/70/100 B
HanpsaxeHwe 3-6 5B 5B e
Tok konnekTopa (1mn.) 20 A 1(10) A
KoadhduumeHt nepepaun h21e 750 275
lpaHnyHaa vactota 4 MIy, 3 MIy, - 3KS

Puc.7
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CnpaBouHuk bP

Tpansuctopb! (bonrapua) 273168, 2T9139 6unonApHbLIe KpeMHeBbIE N-p-N MPOBOAUMOCTH (puc.8)

OneKTpu4yeckne napameTpsl: 279139 273168
MowHocTb 8Bt 1,5Bt 78 4
Hanpsaxexue k-6 100 B 40B ™
Hanpaxexue 3-6 5B 5B a
Tok konnekTopa (1mn.) 1(15) A 1(10) A ,3,‘
KoadbdpnumeHT nepepaumn h2ie 250 460
[paHnuHan yacrora 60 My, 35 My

=
Tpanauctopbl KT814, KT816 6unonApHbie KpeMHeBbIE P-N-p NPOBOAMMOCTY (pmc.8)
ONeKTPUYECKNe napameTpb. KT814A/B/B/I KT816A/6/B 3KE
MowHocTb 10 Bt 25 Bt
HanpsxeHue k-6 40/50/70/100 B 40/45/60/100 B Puc.8
Hanpraxexue 3-6 5B 5B
Tok konnektopa (1mn.) 1,5(3) A 3(6)A
KoadhdumumeHT nepepaumn h2ie 275 275
[paHnuHan yactota 3 My 3 My,

Mukpocxema K140Y[112 (puc.9) MukpomoLLHbin OY ¢ mansiM notpebneHneM MOLLHOCTY (aHanor MA776)

OnekTpn4eckune napameTpsi: a .
HanpaxeHue cMmeLLeHna 5 MA zT e Vs
M +
Tok ppeiicha Ha BX. 7,5 HA 1 B
MoTpebnAembiit Tok 0,03 MA Slg LTS
Hanpaxenne nutanna 3..15B a m
Puc.9
Crabunutponbl [1814, 1818 (puc.10)
OneKTpu4yeckne napameTpsl: [814A.b [814B/I [818A,6,B 18141,
HansaxeHwe cTabunusauuu 85B 10,5/12B 10B 95B
Tok cTabun., Makc. 40/36 MA  32/29 MA 33 MA 33 MA H
MpAMoe napeHne HanpAXeHuA 1B 1B - -
MovHocTb 0,34 Bt 0,34 Bt 0,3 Bt 0,3 Bt Puc.10
Crabunutponbl KC175 (puc.11a,6), KC119 (puc.10), mukpocxema ctabunusaropa K142EH (puc.12)
3neKTpu4yeckne napameTpsl: KC175A KC175E,K [1818A,6,B 1814l KC119A
HansaxeHwe cTabunusauuu 75B 79B 10B 95B 3..12B
Tok cTabun., Makc. 40/36 MA 20 MA 17 MA 33 MA 150 MA
MpAMoe napeHne HanpAXeHuA 1B 1B - - -
MowHocTb 0,34 Bt 0,34 Bt 0,15 Bt 0,125 Bt 0,8 Bt
BxopnHoe HanpsaxeHue 10...20 B
¢ 5
= 4116.4-2, 4116.4-3
a) 7
#—F....
s J
Q
:1 8)

Puc.1
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Moapo6Hyto MHbopMaLMio Bbl MoXeTe NoNy4uTb, NPOYUTAB KHUTY «Cobepu caM 55 3NneKTPpOHHbIX ycTpoiicTs U3 Habopos "MACTEP KUT"» (cM. "Knura-noutoi")

KHura-noutoun

karanor “BcA papnoanekTtpoHuka YkpauvHbi!!!

Mpw nokynke KHUr Ha cymmy 6onee 60 rpH. nonyyaete B nopapok

"Pagvoamarop" - nyqwee 3a 10 net. C6opuk. K.:Paguoamarop, 2003r., 288 c. 20.00
CoGepy cam 55 3neKTpoHHbIX yeTpoiicTs M3 Habopos "MACTEP KUT" M..[loaexa,2003r.272c. 22.00
VMnynbCHbIE UCTOUHMKN NUTaHWS Tenesn3opos. SiHkosckwid C.M., HuT, 2003r.380c. 34.00
VCTOUHMKI NMTaHYS MOHOGMOKOB 1 Tenes3opoB. Jlyku H.B. HuT.,136¢.A4 14.00
3apy6exHble MUKPOCXeMbl, TPaH3CTOPbI,AMOAbI A...Z.CrpasouHm. M3p.2-e nep.u aon.,2003r.,760 c. 54.00
MuKpOKOHTpOANEPbI ANA BUAO- v paavoTexHyky . Boin. 18. Cnp.-M.[ogexa , 2001r., 208 c. 24.00
MuKpocxembl NS MMIOPTHBIX BiAeOMarHUTO(OHOB. CrpasoyHmk.-M..[loseka, -288c. 24.00
MuKpoCcxembl ing COBP. MMMOPTHbIX Tenesu3opos. Boin. 4.,22 Cripasourmk.-M.:[Joaexa ,2003r.,288¢. 24.00
Mukpocxembl copemeHHbIx Tenesu3opos ."PemonT" Ne33 M.;Conox , 208 ¢ . 15.00
Mukpocxembl coBpeM. 3apy6. ycunuTeneit Hu3koi vacToTbl .Buin.7,86in.9. Cnp. Mo 288 ¢. mno 24.00
MuKpoCXeMbl AN COBPEMEHHBIX UMNYNbCHbIX UCTOUHUKOB MiTaHKs. Bbin.11.Cnp.-288 c. 26.00
MuKpoCXeMbl AN MMAYNbCHbIX UCTOYHMKOB NMTaHws. Buin.20. Crp., 2002r.-288 ¢. 24.00
Mukpocxembl Aing ynpasnenvs anektpopsuratensmi. Buin12, sbin.14 . M. loaeka , 2000 r.,no 288 c. 26.00
Lindposbie KMOM mukpocxemb . Maptana O.H. - HUT, 2001 ., 400 c. 38.00
MukpokorTpoanepsi? 370 xe npocto! Tom1,2,3. OpyHae AB. 2002r., 336¢.,384c. no 28.00
PIC-mmkpokoHTponnepsl.MpakTuka npumenenus. Tasepkbe K.- M..IMK; 2003r., 272c. 29.00
CnpaoyHmk no PIC-mukpokoxTponnepam. Maitkn Mpeako., M..IMK , 2002 r., 512c.,un. 39.00
Lindbposble uHTerpanbHble MikpocxeMsl. Crpasouritk..Manbues 1.1, M. "PuC" -240c.A4 18.00
WHTerp. Mukpocxembl. MepenexTusHble u3penws. Boin 1,2,3 -M:[lonexa,.no 64 cTp. o 5.00

VHTerpansHble MUKPOCX. 1 ux 3apy6.axanori. Cep. K507-K543 , M."Papuocodt', 544 . 35.00
VHTerpanbHble MUKPOCX. 1 vx 3apy6.axanori. Cep. K565-K599 , M."Paguocodpt.2000r. 35.00
VHTerpanbHble MUKPOCX. 1 vx 3apy6.axanori. Cep. K1044-1142 , M."Paguocodpt.2000r. 35.00
VHTerpanbHble MUKpOCX. 1 vx 3apy6.axanori. Cep. K1815-6501 , M."Paguocodt.2001r. 35.00
TenesuanoHHble MukpocxeMsl PHILIPS. Kuura 1. Mowamapenko A.A.-M.:Conon, -180c. 12.00
B3aumo3amena anoHckwx TpanaucTopos.[oHed B.- M.:Conon.,368¢. 24.00
LIBeToBas v kooBas MapKipOBKa PaANOINEKTPOHHBIX KOMMOHEHTOB OTEUECTBEHHBIX 1 3apyOEXHbIX. 12.00
LBeT, Kof, CUMBOIMKA 3NEKTPOHHbIX KOMMIOHEHTOB. HectepeHko W1, -M.:Conow,2002r., 216c. 17.00
MapkvpoBKa 3NeKTPOHHbIX KOMMOHEHTOB . 37.2-€ uenp. 1 fononH. "foaska" 2002r.,208 c. 15.00
Mapkvpoka it 0603HaueHme paanosnementos . Mykocees B.B., M.-TJ1-Tenekom,2001r.,352 c. 27.00
OnepaLvoHHble yeunuenn v komnapatopsl . Cripasoumk .- M.: JOASKA , 2001 r., 560 ¢.Ad 44.00
OnToanekTpoHHble Npubopb! 1 ycTpoiicTaa. Buictpos HO.A., M.:Pagvocod, 256¢. 21.00
3apy6ex.avoabl v ux akanorw. Xpynes A.. Cnpas. 7.1,7.2,7.3,7.4,1.5,7.6. M. "Pagvococt”, o 39.00
3apy6exHble MUKPONPOLIECCOPbI U X aHanory.Cnpas.T.1,7.2,13,7.4,7.5. M."Pagvocodt”,no 576¢.2001r. 42.00
3apy6exHble aHanorosble MUKPOCXeMb! v Ux akanorv.Crpas.T.1,2,3,4,5,6,7,8.M.Paavocodpt 2000r. 39.00
AHanoru oTe4ecTBeHHbIX 1 3apy6exHbIX TpaHaucTopos. Cripasoutmk. Metyxos B.M., 2002r.,320c. 16.00
Okeanaitaepbl. dheKTbl 06beMHOro 3By4anus . Jiio6u. cxembl . XanosH A.A.-M:Paavocodt 2001r. 20.00
CnpaBoyHmk no cxemoTexHuke yeunutenedt. Exkos 10.C., M.:Paguocodbr. 2002r., 272 c. 26.00
CXeMOTeXHHKa YCUIMTENbHbIX KACKaA0B Ha GunonspHbIx TpaauncTopax. M..[osexa,2002r.,256¢. 16.00
YCTpoiicTBO ayavo- Buaeoannapatypel.OT AeTeKTOpHOro npuemHika 4o YM ctepeopeccusepa.,288¢. 24.00
Lindposas cxemotexHuka. OT noruy. anemenTa Ao nepcnektusHblx BAC/CBIAC.YuebH. nocotue,518c. 28.00
OHUMKNONeAvs YCTPOICTB Ha NoneBbIX TpaHaucTopax.bubnuoteka uixkenepa. M.:.Conow, 2002r.,512c. 49.00
OHUMKNONeAs NpaKTUecKoi anexTponuky. [lena Pytnemx. M..IMK , 2002r., 528c. 49.00
OHumknoneans papuoniobutens. Mectpukos B.M.- CM6:HMT,2000r., 368c. 20.00
MukponpoLieccopHoe ynpasnenue Tenesu3opami. Buxorpagos B.A., HUT, 2003r.,144c. 15.00
CepaycHble pexiuMbl Tenesi3opos. K. 1 - kx.12.BuHorpanos B, Kopskun-Yeprsk C.J1., HUT 2002r. 19.00
TenesuanoHHbIe MPOLIECCOPbI CCTEMbI yipaBnenns.N3p.2-e. Xypasnes B.-C.M.:HuT , 2001 r. 512 c. 25.00
Tenesusopbl HORIZONT. Kopsikus-Yeprsk C.J1.-C.N.:HWT , 2002 r., 160c.+ cx. 24.00
Tenesu3opsl LG.LLiaccu MC-41A/B, MC-994A,MC-84AMC-64A. - C.IM.: HUT , 2002 1., 144c. + Cx. 24.00
Tenesu3opsl LG.LLiaccu MC-51B, MC-74A , MC-991A. MbsHos T"., C.M.:HKT,2003r. 138C.+CxeMbl. 23.00
Tenesusopsl DAEWOO n SAMSUNG.Cepus Tenemactep. bessepuii U.5.,2003r.,144c.+cx. 32.00

OchopmneHue 3aKka3oB no cucteMe “KHura-noytoin” ans opraHu3aumi

Onnara nponasoguTcs no 6/H pacqeg
X

cyeTy. [ins nonyyeHus cyeta Bam Heo

pecy: nsgarenscTso “Pagioamarop’, a/a 50, Kues-

110, 03110, wnm no an. noyte val@sea.com.ua. B 3asBke ykaxuTe

CBOV HoMep chakca, nouToBbIi agpec, MHH u Ne c-a nnart. Hanora.

WK NOYTON NO aj|

e4eHb
91-57

COrnacHo BbICTaBNEHHOMY
i

0AMMO BbICNATL M

KHWT, KoTopble Bbl xoTenm 6b1 npuoBpecTy, no dakcy (044) 24
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Cpox nony4exns 3akasa o noye 1-3 Heaen ¢ MOMeHTa onnarsl.
o Bcem Bonpocaw, cBs3aHHbIM ¢ pasgenom ‘Krura-no4Toir’, pocsba obpatyarscst no T./ip. 248-91-57, email:val@sea.com.ua.

KHura-nouton

[epeHocHble LBETHbIe Tenesu3opsl.Crpasouik. BpunauaxTos [1.M.-M.:Pagvocodt,304c.

LIBeTHble Tenesw3opbl. Mocobue no pemoxTy.Envawkesiy C.A. Meckix A.E. M.:T.J-Tenexowm, 352 c.

YcosepLueHcTBOBaHMe Tenesi3opos 3...5YCLIT .Py6anuk B. HuT., 2000 r.288c.

"YncTbiv 3yK" TBOETO TENeByu3opa. CnpasoyHoe nocove. laigens 3., 2002r.,176¢.

PykoBoACTBO N0 Ldpposomy Tenesuaennto. Puyaps Bpavic.-M.:IMK , 2002r.,288¢.

Lincbposas anexTpormka . Maprana O.H., HuT, 2000 r. - 208 c.

Linchposble YCTPOiiCTBA M MUKPOMPOLIECCOPHbIE CHCTEMblu3A-e 2-¢ . Kanaekos B.A., 2002 ., 336c.

KapmaHHblit cripasoyHvk pagvontxerepa. [xon [lasuc. M.;Joneka,2002r., 544c.

CnpaBouHvK fomalHero anektpuka. Kopskuk-Yepsk C., CT6:HT, 2003r.,430c.

Teopust v pacyeT MHOro0GMOTOuHbIX TpaHCcopMaTopoB. Xkbikos A.B., M.:Conon. 2002r.,112 c.

KB-npnemHyk muposoro yposrs Kynbckuit AJT. -K.:HuT , 2000 r. 352c.

CW-BU cBsiab,aoanmeTpus, VK TexHuka,anekTpoR.npudopsI,cp-sa casau. 0.Burorpasos,2000r.240c.

AnTenHbl.HacTpoitka 1 cornacosanue.puropos W.H.,M.:Paguocodpt, 2002 1., 272c.

AnTenHbI. Fopopckme KoHCTpyKuuy. Mpuropos W.H., M.:Paguocodt, 2003r.,304c.

AHTEHHbI TeNeBI3NoHHbIe. KOHCTPYKLIK, YCTaHOBKa, noAktouenue. Maceukwit B.,2000r.,224c.

Bui6epy anTerHy cam. Hecteperko W1.W. u3p.-e 2-e nepepaboTaxHoe v uenpasneHHoe ,256¢.

Paavonto6utensckwii High-End.,"Pagioamatop”., -120c.

HoBble MeTannouckateny Ans noucka knagos 1 penkswi. LLieapun A M.:Tenekom, 2003r.176¢.

TexHuka anektponosa pbiBbl. Xoaipes B. M.:Conox,2003r., 144c.

OneKTPOHHbIe YCTPOiicTBa ANst pbibanki. M3abens Mn.-M.:AMK , 2001r.

AnekTpovka ns peiGonosa. Lenectos WM. M..Conow, 2001r. 208 c.

SHUMKnOneavs anekTPoHHbIX cxeM.Bbin.2, Mpady P. M.:IMK,2001r.384c.

450 noneaHbIx cxem pagvoniobutensm. LLiwycros M.A.,2003r.,352¢.

MpakTyeckas cxeMoTexHika. KH.2. VicTourkn nuTanus v cTabunusatopsl. LLyctos M.A.,2002r.

MpakTyeckas cxemoTexHika.Kn.3. MpeoBpasosateny Hanpsxerns. LLycros M.A.M.:AnbTekc,2002r.

[pakTiyeckas cxeMoTexHika. KH.4. KoHTponb 1 3awuTa ueTouHMKoB nutaxms. LLlycros M.A.,2002r.

TpoexTupyem i cTpouM ocumnnorpad. opoaeikuit V1.B., M..Cono, 2002r.

Papyoniobutensm noneanble cxembl.KH.3. [lom. agT.,npuct.k Tened.,oxp.yc. M.Cono,2000.,240 c.

Papuoniobutensim noneaHble cxembl.KH.4. InekTp. B 6biTy.internet Anst pagvonto6 v ap.,2001r.240c.

Pagvonto6uensm noneaHble cxembl.KH.5. BbicTpas 3awmta PA, somawss asTomaruka u ap.,2003r.

Papvonio6uTensckue ycTpoiicTsa Ang Aoma. Escees AH., M..Cono, 2002r., 320c.

Papuonio6uTensckie KoHCTRYKUMM Ha PIC-mukpokonTponnepax. 3aeu H.W., M.:Conow, 2003r.368c.

Papvonto6utensckas asdyka.T.1:Liucposas Texuka. Konayxos A.C., M.:Conok, 2003r.,272c.

Cxembl Ans pagvonto6uTenet. Kkura 1. Bpagynos M.A., M.:AnbTexc, 2003r.,160c.

LLikona paavonio6utens. MeHaun .C., M.:Paguocodt,2003r.,208¢.

YMHbIit gom. [lomatwnuii mactep. Borganos C.B. K.:HuT., 2003r.,112c.

KoHCTPYKLWY 1 CxeMbl AN NPOUTEHMS ¢ nasnbHuKkoM.KH.1,KH.2,KH.3., pudh A.,2002r., 288,328¢.,240¢

KoHCTPYKLMY 1 CxeMbl AN NPOYTEHNS C nasnbHuKoM. KH.4.AyavoTexHnka.2003r.,240¢.

tOHomy pavonto6uTento Ans npouTeHns ¢ nasnbHukom. Mocsruk B., M.:Cono., 2003r., 208c.

AsTocurianuaaium ot A go Z. Kopskux-Yeprsk C.J1.,CTI6.: HuT, 2002r., 336¢.

auwmta asTomo6uns ot yrowa. buptokos C.B. CI6.:HuT, 2003r.,176c.

Aanoro-LychpoBble 1 Ldppo-aHanorosble npeoBpasosateny. CnpasouHyk. Hukamud B. 2002r.224c.

Vameperus B Uncposbix cucTeMax casian. MpakTiueckoe pykosoacTso. K.:Beks+ , 2002r.,320c.

OcHoBb! LmdppoBoro TenesuaeHms. YuebHoe nocobue. Cmmpros A.B., M..Tenekom,224c.
KomnakT-auckm

CD-R "Papioamarop - 3a 10 net"+("PA"-1999,2000,2001,2002)+("3","K"-2000,2001,2002).

CD-R "Pagioamarop"+"3nexTpu"+"KoHcTpykTop" 2002r. (36 HOMEpOB XypHanos)

21.00
30.00
24.00
19.00
39.00
19.00
23.00
33.00
33.00
14.00
16.00
9.00

26.00
39.00
15.00
15.00
9.00

29.00
17.00
15.00
16.00
32.00
25,00
19.00
19.00
19.00
11.00
18.00
18.00
18.00
20.00
39.00
29.00
24,00
37.00
12.00
18.00
26.00
17.00
34.00
16.00
29.00
29.00
15.00

39.00
20.00

OchopmneHue 3aKka3oB o cucteMe “KHuUra-noyTon” Ans YacTHbIX NuL

MepeBop oTnNpaBnsThL No agpecy: MoTopHoMy Banepuio

BnagumupoBuuy, a/s 50, Kues-110, 03110. B oTpbiBHOM

Ecnn Bac 3auHTepecoBano Kakoe-nin6o M3 nepeuuc-
NEHHbIX u3AaHuii, To Bam Heo6xoaumMo odopMUTH

fleM TajioHe MOYTOBOro MnepeBOfAa YETKO YKa)kute CBOWA

6nmxa

MOYTOBbLIN MEPeBoj Ha yKasaHHyl CyMMy B

oTAeNneHnn cBsA3n.

06paTHbIl afpec 1 Ha3BaHue 3akasbiBaeMoln Bamu KHUrK,

LI,EHbI AaHbl B TPUBHAX C YY4€TOM NepecCblJIKu N

LEeACTBUTENbHBLI B TEYEHNE MeCALL.a C MOMEHTa BbIXxoaa XXypHana.
AnA uneHoB Kknyb6a uutarenein “Papioamaropa”’ peicTByrOT

noctofHHble ckupku. NMonoxeHne o Knybe unmtante Ha cTp.3.

&4
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