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Mrope TPUFOPBEB (RV3DA), r. KouomHa MockoBckoii o6nacti
Jneonopa KOPAKA (RK3DO0), r. lMoponscx MackoBckoii oGnacti

BoenHo-narpuotuyeckas pabora C MONOAEXLIO MAET 3aMETHO
nydWwe, ecnu B Hell NPUCYTCTBYIOT SNEMEHTH COPTA M Urphi.
MpuMepoM yaayHoOro ux coveTaHus MOXeT OuiTb paamourpa
- «BoeHHwii papucT», KOTOPYIO B OKTSBPE 3TOr0 roaa nposeny
B r. Nogonbcke Mocxoacmgnﬁnacm B pamkax 3Toi urpb eé
YHBCTHUKM COCTH3AMUCH KaK B CTPENKOBBIX BUAAX, TaK U B Pajvo-

CMOPTWBHLIX AUCLUNIIMHEX. {cm. craTbio Ha C. 4)
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- BocnuTaHHMKkm JleTeKOro MOPCKOro LieHTpa «AnkGaTpoc
- r. lomofefogo (cneea Hanpago): 0puia Myxaniok,

AnexcaHap Hectepos u MBaH Benbix.
Komanpa r. Mocksb! g =

paclngpoBbIBaET TEKCT,
nepenaxHbii kogom Mopae.
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Cepreit AGpamenko (RU3DDM)
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CAMOJEJIbHbIN HABUTATOP

AHTEHHbI C BEPTUKAJIEHOW NONSIPUSALILEN

MUWKPOKOHTPOJUTEPHAR CUCTEMA 3AXKNrAHUA

Tupax xypHana «Paguo» N2 11 caaH ans pacceinku nognucuukam 03.11.2010 r.
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"3kcnoueHTp” Ha KpacHow lpecHe
(r. Mockea) B nasunboHax Ne 3 1 "®opym”
¢ ycnexom npowna “Poccuickan nepens
anexTpoHukun” (PH3) — komnnekc cne-
LUMannM3npoBaHHbIX MEPONPUATUIA, BKMKO-
yaowmx B ceba cemMb BeICTasok 1 Gonee
agaguat KoHdepeHUuii 1 CEMUHapos no
pa3paboTke, NPOM3BOACTBY, NOCTaBke
KOMMAOHEHTOB W MOAYNEN PafVOINEeKT-
POHHOW annaparypkl, NOArOTOBKE WHXEe-
HEPHLIX KAopOB. NPOABWXEHWIO NPoayK-
UMK PaaVO3NEKTPOHHOIO KOMMNEKCa Ha
OTEYECTBEHHOM W 3apybexHOM pbiHKax.
MhaeHas 3apaya "Hepenn” — cnocobeTeo-
B8aTh MHHOBAUWOHHOMY PasgnTMio CTpaHs!
yepes BO3POXOAEHWE OTEYECTBEHHOIO
3INEKTPOHHOrO KOMNNEKCa.

Bo epems "Poccuiickoi Hepenwn anexT-
POHMKW" COCTOSNKNCE BeICTaBku “Tpomna-
BOACTBO 3NEKTPOHWKKW' — 060pyaoBaHue,
TexHONOrumM, mMatepuansl ANs NPovM3Bon-
CTBa M3oennin pagrosnekTpOHHOW TeXHW-
ki, "ChipEXPO" — anekTpoHHbie KOMNO-
HEHTBI U MUKPO3NEKTPOHUKA, "DISPLAY" —
CPeacTea W CMCTEMbI OTOBpaXeHWa WH-
dopmaumm, "Mobile&Wireless” — mo-
BuneHble 1 BECNPOBOOHLIE TEXHONOrMK
cBA3K, "TIpoMeILLNEHHANA M BCTpavBaemasa
3ANeKTPoHWKa" — cpeacTea aBToMatvaa-
UMK, BNEKTPOHHLIE MOOYNM U CUCTEMBI ANA
XKECTKMX ycnosui akcnayatauww, "Mo-
TeHuman” — akcnoauums BY3oe 0 nog-
rOTOBKE KaOpos AN PagvoO3NeKkTPOHHOro
KomMnnekca, "[ipyras anekTpoHvka’ — Bep-
HUCaX YOWBUTENEHLIX PeLUEHWUIA.

Kpome Toro, Gbinv OpraHwu3oeaHsl OT-
LenbHeIe 3kcnoanumm: “Komnnekcel oteqe-
CTEEHHOrO TexXHONor14eckoro obopyaosa-
Hua”, "O6opyaosaHue CNyTHUKOBOW Ha-
BUraun, MOAYIWM 1 3NEKTPOHHBLIE KOMMO-
HeHThl", "CoBpemMeHHele CUCTEME! OCEBE-
weHua”", a Takke CeoAHas 3KCNO3nuUA
“Mydwme M3Oenus POCCUACKOW 3NeKTPO-
HUKM W MukpoanexkTpoHukin 2009/2010 rr”
LleHTpansHoe MeCcTO Ha BbICTaBKE
"ChipEXPO" 3aHumManu cteHgbl MuHiic-
TEpCTEa NPOMBIWABHHOCTH W TOProsnk
Poccwiickon @epepauun W KOMNAHAW
"0AQ PoccuilCkuMe KOCMWYECKWE CUCTE-
mbl”". B BrICTABKax nNpuHANK y4acTue
412 koMnaHu W3 AeBATHaguaT CTpad
mupa, cpean Hux CummeTpoH, PagwaHT-
3nrom, Komnan, Touka onopel, YHueepcan

npwbop, Oritorad, 3ntex, NeTpouHTpeiia,
TOMWUNVHCKMA SNEKTPOHHBIA 3aBon, Poc-
CHICKWE KOCMUHEeCKue cuctemsl, MukpoH,
Anrctpem, HNO lMopuzonT, 3P0 v ap.

Ha OTkpbITUIK BHICTABKW WU NPECC-KOH-
depeHumnn "TexHONOrv4eckan MoaepHU-
3aums — OCHOBA NOBLIWEHWA KOHKYPEH-
TocnocoBHoCTU PagvoaneKTPoOHHOMN
NPOMBILUNEHHOCTK"  MNPUCYTCTBOBaNU
4ynedbl OprekoMuTeTa MeponpuaTug —
pykoBOAUTENKM MUHWCTEPCTEA NPOMBILWI-
NEHHOCTKU W Toproenu Pd, Komureta no
npombiwnedHocTn locoymel OC PO,
psoa segywux Npeanpuatuin oTpacnw,
npepcrasutTenu MuHuctTepcTea 060poHsI
P®, agmuHucTpauuin Mockssl m Moc-
KoBCKOW 0OnacTn, MeaepansHoro areHT-
CTBa nO artomMHOW 3Heprun, depe-

POEENEIEAS
HEAEAS
SAEKTPOHUKW

panLHOro KOCMUYECKOro areHTcTea, K
PocTtexHonoruu, POCCUCKON akaaemun
Hayk

MNpepcenatens OprekomMUTETa — 3aMe-
CTUTENE MUHUCTPA NPOMBILWNEHHOCTH W
toproenu P® 0. M bopucos — Ha oOT-
KPLITUW BbLICTaBKKM ckasan: "Komnnekc
BLICTABOK, BxoAfwWMx B cocras PH3.
oTpaxaer Hawm odwue ycunma no obec-
neveHmo Mep rocyaapcTeeHHor nod-
Aepxky  OTpacnu, pewexuio 3agay
YMAOPTO38MeUIEHUS, POCTY KanpoBoro
noTeHunana OTPacan, Pa3snTig YaCTHO-
rocyaapcTBEHHOMo NapTHeEpPCTBa, COBEp-
LWEeHCTROBaHMI0 MaTepuansHO-TEXHNYEC-
xoi Gasw pa3paborki v NPou3B0AcTea
anekTpoHuky. PH3 Oyger cnocobcTso-
BaTL MNPOABUXEHUIO MPOAYKUWA OTEqe-
CTBEHHBLIX NPEANPUATAIN Ha BHYTPEHHEM
Y MUPOBOM PBLIHKAX, yBenuyeHmo obbe-
MOB peanu3alin OTe4eCTBEeHHOW 3N1eK-
TROHHOW NPOAYKUMK 1 YMEHBLIEHHID
N0 UMAOPTHLIX COCTaABASIOWMAX B NPO-
M3BOACTBE pAaAuO3INEKTPOHHbLIX Mn3fe-
M 3amectutens pykoeoauTena de-
[EepanbHoOro KOCMLMECKOro aredTcrBa
C. A. MNoHOMapeB E CBOEM BLICTYNNEHVW
OTMETWUA IHAYVMMOCTb  POCCWICKON Heae-
AU INEKTPOHWKKW  NOCKONLKY NopobHbie
MeponNpUATUA CNOCOOCTBYIOT Pas’sBuTiio
PagHOoIN2KTPOHHOWM NPOMBILLNEHHOCTH, a
PockocMOC, Kak HUKTO Apyrov, 3anHtepe-
COBAH B OTEYECTBEHHOW 2NEeM2HTHOW
Hase nna co3aaHNs COBDEMEHHBIX KOCMN-
YeCKWx annaparos.

B xoge uepemoHiill TOPKEeCTBEHHOrO
OTKLbITHA BLICTABKW CNOEa NpWBETCTBUA
NPOU3HECAK 3aMeCcTUTEN: PYKOBOAWTENS
JenapramvenTa paguoanesTPoHHON Npo-
MBILLNEHHOCTU MUWHKMCTEPCTEBA NPOMbILL-
neHHocTy u Toproenu PO A E. Cysopos,
ovpectop denaprameHTa passutua Hayy-
HO-MPOW3BOACTBEHHON Oa3asl AQepHoro
opyxeunoro komnnexca C. E. Bnacoe,
HavYanbHWK CJ'I\,I’>K6!:|I no akTueam pa,D,I."IO'
INEKTPOHHOro komnnekca MK PoctexHo-
norvm A, C. GeyHuH, npedekTsl aaMiuHn-
CTpaTtuBHLIX OKpPYroe ropoga Mockswl
PYKOBOAUTENW EBEAYLWWX NPEennpuaTii
oTpacnu.

Mo npepsapuTeneHOM WHQOPMaLWK,
BLICTABKM W AEnosyw nporpammy “Poc-
CHWCKOW HEeLEeNW INeKTPOHWKK NoCeTuno
OKONO ABaguaTth TeiCAY CNeuuanucToB
npeanpusTiy BMK, aHepretuxku, npubo-
POCTPOEHWA, CBA3N W TENeKOMMYHUKAE-
Uui, aBrauuoOHHO-KOCMIYECKON 1 Cyao-
CTPOUTENBHOW NPOMBILNEHHOCTW, TPaHC-
nopTa, ropoackoro X03RINCTea.
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EXEMECAYHBIA
HAYYHO-TEXHUMECKUA

“PRAMAAMEMTER"—PAAWDSRONT "~ Paann” - KYPHAN

“Radio” is monthly publication on audio, video,
computers, home electronics and telecommunication

BLINyCK M3AaHUA OCYWECTBNeH NPH GUHAHCOBOR NoARepXKe
denepantHOTo areHTCTEa NO NEYaTh W MacCOBLIM KOMMYHHKaLWAM
YYPEOWUTENDb U U3OATENL: PEOAKUWA XYPHANA «PALNO-
3apervcTpuposaH Komutetom PO no nesartu 21 mapra 19951
PermcTpaumorHeni Ne 01331

Mnasueiii pegakTop B K. HYOHOB

PegakunoHHan KONNerua:

A.B.TONLIWKO, A. C. XYPABNEB, 6. C. MBAHOB, E. A. KAPHAYXOE
(OTB. CEKPETAPL), C. H. KOMAPORB, A. H. KOPOTOHOWKO, B. I MAKOBEEB,
N. B. MMXANEBCKWIA, C. N. MMLLIEHKOB, B. I CTENAHOB

(NEPBBLIA 3AM. M. PELAKTOPA), P. P TOMAC, B. B. ®PONOB

Buinyckarwowmin pegakrop: f1. H. NTOMAKWH
O6noxka: B. M. MYCHAKA
Bepcrtka E. A. TEFACMMOBA
Koppexktop: T. A. BACWNBEBA
Apnpec pepakumm: 107045, Mocksea, Cenueepcroe nep., 10
Ten.: (495) 607-31-18. ®akc: (495) 608-77-13
E-mail: ref@radio.ru
Mpynna pa6otbl ¢ nncemamu — (495) 607-08-48
Otnen pexnamel — (495) 608-99-45, e-mail: advert@radio.ru
PacnpocTtpanenmne — (495) 608-81-79; e-mail: sale@radio.ru
Nognucka u npogama — (495) 607-77-28
Byxrantepus — (495) 607-87-39
Haww nnatexHele PEKBU3INTHI.
nonyqarens — 3A0 "XKypHan "Pagwo”, MHH 7708023424
p/cy. 40702810438090103159
Bawnr nonysatens — OAQ "CBepbank Poccuu” r Mockaa
kopp. cuet 30101810400000000225 BMK 044525225
Noanucaro k nesatn 18.11.2010 r. @opmar 60 <84 1/8 Newarte odcetHan
O6vem 8 ¢ua. neyw. n., 4 6ym. n., 10,5 yu.-n3n. n.
B po3HMUy — UeHa AoroscpHan
MNoanuCHOR MHAEKCE:
no katanory «Pocnesarn: — 70772,
no katanory Ynpaenexwa GenepansHoi NoNTOBON canan — 83032,
no katanory Poccuwickoi npeccel NOYTA POCCWMKM — 61972

3a copepxaHve PpexnamHoro oGLABAEHNA OTBETCTBEHHOCTE HECET
peknamonaTtens,

3a OpUrMHanNEHOCTE M COAEEXAHWE CTaTbLKM OTBETCTEEHHOCTL HECET aBTop.

Pepakuma He HeceT OTBETCTBEHHOCTI 33 BO3MOXHbIE HEraTHBHLIE NOCNEACT-
EWA MCNONEI0BAHNA ONYONMKOBAHHLIX MaTEPWAN0E, HO NPUHUMAET MEDE! NO KC-
KHHEHWID OWWBO0K 1 ONeYaTok.

B cnyyae npuema pykonucu K nyBnukauum penakuma crasnt of 3tom 8 nase-
CTHOCTE aeTopa. Mpuy 3TOM PEAAKLMA NONYHEET WCKNKHYMTENBHOE NPABO Ha pac-
NPOCTPaHeHNE NOMHATOND NPOW3BEAEHWS, BKIDYAR ero nybnmMkaummn B xypHane
~Pafuno», Ha MHTepHET-CTpaHuuax xypHana, CD wnm uHeiv obpasom.

ABTOPCKOE BO3HArpaxieHue (MOHOPap) BHNNAYMBAETCA B TEYEHWE OOHOTO
MECALA NOCNe Nepeor Nybnukauun B paaMepe, oNpeaenaemMon BHYTDEHHUM
CNPaBOYHUKOM TApuQOa

Mo WCTEYEHWKM OOHOFG roaa C MOMEHTE Nepeon NyGnukauww asTop vmMeeT
npaeo onyBAMKOBATL ABTOPCKMIA BAPWMAHT CEOETO NPOU3BEAEHUA B APYroM MECc-
Te fe3 NpeasapMTENEHONO NUCEMEHHOMO COMNAacKa PEAAKLWK,

B nepenucky peAakumn HE BCTYNaeT. Pyxonwuch He PELEH3MPYIOTCA W HE BO3-
BEPALLAKTCA.

@ Pagwo , 1924—2010. Bocnpow3seneHve MaTepuanos xypHana «Pagwor,
WX KOMMEPYECKOe MCNoNb3oBaHue B NiobomM BUae, NONHOCTEI MAWN YACTUYHO,
LONYCKAETCH TONLKO G MMCBMEHHOMO PaspelleHns peaakumm,

Ornevararo g 3A0 «NONUTPADUHECKWMIN KOMNNEKC «3KCTPA Ma,
143400, Mockoeckan o6n., KpacHoropckuin p-H, a/m «Bantuss, 23 km.
3ak. 10-11-00290

] KomneioTepHas ceTe pefakumn xypuana «Papwo»
Hax0OWTCA NOL 3aWWTOR AHTMBUMPYCHON NPOrpamMmbl
Dr.WEB W. Oanunosa.
Texnuueckas nogaepxka 000 «Canfl» (Cankr-Netep-
Gyprckas aHTuenpycHas nabopatopus . Jaudunosa).
http://www.drweb.ru

Ten.: (812) 294-6408

Ten.: 956-00-00
Wureper: www.comstar-uts.r

PRAAMOMUIPR
"BOEHHLIA PAAMET"

Urops TPUFOPBLEB (RV3DA), r. KonomHa
Mockosckoii 06n.; 3neoHopa KOPSIKA (RK3DO),
r. Mogonsck MockoBckoi 0611.

| ONOOEXHLIE COpPEBHOBaHMA NO paawocnopTy 8 MNoamoc-

KOBbE — N0 NpuebuHoe. B 06nacTu ecTb CuNbHan opra-
Husaums Cowsa paguonibutenei, KOTOpas 80 B3aumogen-
CTBUW C ROMUTETOM MO (PU3NYECKOW KyNLTYPE, CNOPTY, TypK3-
ty 1 pabote ¢ MONOAEXbID 1 LIeHTDOM TeXHW4eckux BUOOB
cnopTa NPoBOAMT MONOAEXHbBIE COPEBHOBAHWA NO PAANOCBA3N
Ha KB YKB w cnoptueHon pagwonenedrauun. O6nactHble
copeeHoBaHWA cobupaloT Bonee COTHW y4acTHukos — pebar.
PErynapHO 3aHUMAIOLLIMXCA PaAMOCNOPTOM, U TeX. KTO genaer
CBOMW MEPELIE Wary Nog, PYKOBOLCTBOM OMbITHBIX TpeHepos. B
3TOM rofy BO3HWKIA MGER OPraHn308ats UIpy, B XOOe KOTOPOW
pebsara "¢ ynuusl”. He nmeicne soobLe Hukakux npeacTasne-
HWIA O pagMoNBUTENLCTBE W PAAMOCNOPTE, CMOrW Gbl NO3Ha-
KOMUTECS C HUM NoBnuxe, Beibpate Ans ceba TO Hanpasnexue,
KOTOPOE WX 3aUHTEPECYET, W NPUATK NOTOM B MONOAEXHLIV
panvoknys, paguoKpPYXOK, CNOPTUBHYIO CeKUWI0, 4TOOL! Ha4aTeL
3aHmMaTees Nobumbiv genom Gonee CepbesHo.

Mpew peweHo Gein0 peanu3osats 8 GOPME BOEHHO-NAT-
PUOTUHECKOR PAOVONT Pl C ANEMEHTaMW CNOPTUBHBIX AUCLIMN-
VH paguocnopTa, AONONHUB WX NpUBNEKaTensHon ans pebar
cTpensBor 13 PasnuyHbIX BUOOB Opyxua. MNpoBecTn urpy B3m-
noce MectHoe orpenenve CPP no r Moaonecky COBMECTHO C
noponsckum LleHTpoM rpaxaaHcko-naTpucTUHeckoro Bocnn-
raHua Mmononéxwu "daken”. Mpoew nopgaepxana ropoackas
AOMUHUCTPAUMA 1 NOAONLCKOe oTaeneHve "Boesoro Gparcrt-
sa’. B anpene coctoanace nepsas npobHas wrpa, a B oktafpe,
3a HECKONbKO AHen A0 [HA BOeHHOro CBA3WCTa, COCTOANACH
vrpa nop Haseawvem "BoenHbin paguct”, cobpaswas okono
COpOKa y4acTHWKOB W3 Mockebl M ropoaoe v panoHos Moa-
MOCKOBbS.

YuacTeosanu kOMaHas! U3 Tpex Yenoeek. Ha ctapTe OHi Nony-
YUNK CXemy NPeacTosLMX 3Tanoe. Ha kaxaom atane Heobxopu-
MO BbINO BEINONHWTL ONpeAeneéHHoe 3apaHve u Habpate rpw
3ATOM Kak MOXHO BOnblue O4KOB.

Carbind CNOXHbIM 330aHKMEM Oka3anacs cOOpka 3BYKOBOrO
reHepartopa u3 Habopa Tuna “fNlero”. HyxHo BbIn0 He NPOCTO pas-
MECTUTb Ha NAOCKOCT 3NEKTPOHHBIE KOMNOHEHTLI M COEAVHUTL
WX B COOTBETCTBWW C 3NEKTPpWYeCckon cxemon! He Bce kOomaHgw!
CNpaBnNUCE C 3aAaHWEM 32 BLIOENEHHBLIE HA 3TO AECATL MUHYT.

Bropsim pagroniobutensckum 3tanom Beina “oxoTa Ha nuc’”.
3apaHue 3akn4anock B TOM, S4TOOBI C NOMOLLIO NPUEMHMKA-
neneHraTopa cpeaw QeCATH OAMHAKOBEIX KOPOOOK 38 MUHUMANL-
HOE Bpems HalTW Ty B KOTOPOR BN CNPATaH MUHMATIOPHLIA
nepeaaTyvK.

3aparue Ha TpeTbem atane 66iN0 ¢ BUAY NPOCTLIM — NPOYN-
TaTb CNOBO, 3anncaHHoe Ha Bymare ToYkamun U TMPe — 3Hakamu
a3byku Mopae. Mpu atom xomaHpe epyyanace Tabnuua ¢ pac-
WidpPOBKOA 3HAKOE.

Ha cTpenkoBbix aTanax HyxHO 6eiN0 ¢ HeBONLLWOro paccTos-
HWA COUTL Kaxk MOXHO BonbLue NNacTUkoBbIX ByTeINOK. B kayecT-
BE OONOMHUTENbHBIX 3a0aHuiA pebaTta Ha spems pasdbupanu wu
cobupanu agTomart KanawHWkosa v Npeogonesanit UMNPoBUan-
POBAHHYIO NONOCY NPENATCTBWIA.

CopeBHOBaHWA NPOBOOMNWCE NPW TeMNepaTvpe HyTb Huke
OEecATV rpagycoB Tenna, HO HUKTO HEe 3amep3. NOTOMY 4TO B
cpenHem KoMakObl NPOXCAKMNM BCE 3Tanbl 38 ABAAUATL MUHYT.

NobepuTenaMu U NPUIEPAMK MIPbI B ABYX BO3PACTHLIX rPyn-
nax cranu komawasl Mocksel, Jomopenosa, KpacHoropcka i
Noponscka. A abConoTHO NyHWKWIA peayneTaTt Nokasana koMaHaa
AOMOOenosckoro [erckoro MOpckoro uexwtpa “AnsBatpoc”,
KOTOPOM 1 OOCTancs Npu3 pepakuwvn xypHana "Paguo™ — rogo-
BaA noanwcka Ha xypHan Ha 2011 roa. Oxele KOpuit Muxaniok,
Anexcanaop Hecrepoe » MBan Beneix oueHs posHO npownu Bce
3Tanel U B UTOre CTANW NEPBLIMA.

Ha 3akniounTensHON LEPEMOHUM HarpaxneHus nobeauTenw
W Npu3Epbl BbiNM HarpaxaeHsl MefanaMu, a BCe YYacTHUKW
Panuonrpel NOAYYWUNKW NAMATHBIE OUNNOMBI

Oxonyanme. Havano oM, Ha 2-i c. o6noxku



M. B. lLimakoB — "oTeLw” PyCCKOro renesBumaeHus
A. KALLIKAPOB, r. Cankr-lMeTtepbypr

27ne|<36ps| 2010 r. wucnonHaertca
125 net co pHa poxgeHwa MNaena
Bacunsbesuya Wmarkoea OH M3BECTEH HE
Toneko B Poccuu, HO n 3a pybexom B
nnesge Takux umeH, kak A. A. Nonymopp-
euHoB, B. 1. Poaunr, M. A, BoHy-Bpyesid,
B. K. 3Bopuikun, J1. C. TepmeH 1 gp.

B BOCnOMuHaHWAX NIOOEN, 3HABLUMX
ero nu4Ho, MNaeen BacuneeBund — 4enoeex
HEOOLIKHOBEHHO KMBOW, 3JHEPrUYHLIA,
nobozHATeNEHBIN U AEATENBHEIR. YYeHbIl
Cc Bonbwoi BykBwl, NPU3HAHHLIK CNeumra-
nucT B oGnactv anekTpoHukw, Wmakos
CTORN ¥ UCTOKOB PYCCKOMO TENEBUAEHWSA

Wmakoe MNaeen Bacunebeewu (1885—
1982) — [OOKTOpP TEXHWYECKWX Hayk
(1937), 3aCnyXeHHbll OEATENL HAYKW W
TexHukn PCOCP (1948), lepow Couwa-
nuctrdeckoro Tpypa (1966). OcHosrele
ero Tpydkl OTHOCATCS K LUBETHOMY W CTe-
PEOCKONMYECKOMY TENEBUAEHWMIO, (hakcn-
MWNBHOW CBRA3W. Ha 3ape 3NekTpoHHOro
TenesmaeHws MNasen Bacuneesnd u3o6-
pen smecTe ¢ . B. Tumodeesvim Tene-
BM3MOHHYIO Nepegatoiuyo Tpybky cynep-
wkoHockon (1933) OrmeqeH locyaapceT-
seHHon npemMiert CCCP (1973)

MHoro pokymentos o Lmakose (13
ero apxuea) coxpanun LeHTpansHbin
My3zen cea3u wumenn A C. Monosea e
Cankt-Metepbypre [1]. Cpeou HUX: MET-
pPUYECKOE CBMAETENLCTBO, BbIOAHHOE
Brnagvmupckon ByxOBHOWM KOHCUCTODWEN
0 poxaexun 15 u kpewenunn 16 pexabpa
1885 r.; cenpeTtenscTBO 06 OKOHYaHMK
TPETLEro POrOXCcKoro Ha4yansHoro y4inm-
wa (1899), B kotopoe B8 1897 1. Nasen
Bacwneeeus BN onpepened OTUOoM —
Bacunuem AHOpEEBWYEM; YOOCTOBEpE-
HWe, BblfaHHoe kpecTeaHuHy M. B, Wa-
KOBY, O TOM, 4TO OH COCTORN Ha cnyx0e B
[ONXHOCTW  OECATHWKa-NpakTuKka npu
coopyxeHn MOCKOBCKOW  OKPYXHON
XEeNe3Hoin Aopory "1 Ha oHylo Npubebin B
1903 r. nocne okoH4Yanua [lensBuroe-
CKOTO XENe3HogopoXHOro yuunuua™
avnnom Mmnepartopckoro MOCKOBCKOMO
yHuBepcuTeta 1914 r; yBONbHWUTENBLHbIN
6unetr Ne 2219 (1918), BeigaHHbin Bo-
EHHO-TEXHUYECKUM KOMUTETOM BOWMC./O-
oMy dusnky” Wmakosy Maeny Bacunbe-
BUYY, "Kak OO0CTWrwemy OTNYyCKHOMo Bo3-
pacTa”; yoocTtoBepeHue uneHa Beicwero
paaMOTEXHUYECKOro coBeTa npw Hapop-
HOM KOMMCCapware nodyT wv Tenerpados
(HKM 1 T) 3a nognuceio Hapkoma B. H. MNop-
6ensckoro.

Hay4HO-uccnenosaTensckyto AeaTens-
HocTe M. B. LWWmakoe Havan B Gpu3nyeckon
nabopartopuu YHusepcuteTa um. LLanss-
ckoro [2] v e0300HOBMN €€ NOCNE BEMO-
Gunuaaumn B 1918 . Ox Bein yneHom Poc-
cuickoro obuwecTea panuouHXEHEPOR
(POPW), paboran 8 MOCKOBCKOW pagno-
nabopatopwuu, co3gaHHon npw Wabo-
noeckoi paguocTaHumm (1920), a satem B
UeHTpaneHon nabopaTopuu CBA3W Npwu
HKMAT (1924).

C 1921 r. HauvHaeTca Nnpenogasarens-
ckaa geatensHocTs M. B. Wmakoea. M. B.
LynedkmH nopysun emy sutate "OBLumia
KYpC paguoTexHukn” B MHCTUTYyTe Hapoa-
Horo xoasncTea wmenn I B. MNnexanosa.

C 1924 r. N. B. lWWmakos npenopasan B8
MOCKOBCKOM BbICLLIEM TEXHUYECKOM Y4i-
nuwe (MBTY, 1924—1927 rr).

MNpumepHo B8 1925 r. Masnom Ba-
CuNbEBUHENM OBNagena wuaes nepenaqu
Ha PacCTOAHWE HE TOMbKO peYwn, HO W
n3obpaxeHua Hag 3atum ox paboran e
MOCKOBCKOM [OCYAapCTBEHHOM 3KCne-
PUMEHTANEHOM  3NEKTDOTEXHWYECKOM

uHcTUTYTE (F33W), roe ¢ 1921 r cBoW
TENEBM3UOHHYIO YCTAHOBKY CTPOWN M306-
petatens C. H. KakypuH.

30-e rogel XX Bexa — Bpema poxgeHus
0TE4eCTBEeHHOr0 TENSBMASHNS

B 1329 r. N. B. lWWmakoey Nnpennoxunm
B803rNMaenTe NabopaTopuio TENEBNOEHWS B
MOCKOBCKOM Bcecow3Hom anekTpotex-
HUYeckom nHeTuTyTe (B3K) C 1930-ro no
1932 roosl oH paboTtan B BOW "B fonxHO-
CTM OOUEHTA NO KYPCY TENEBWOEHWA W
doToTenerpadpumn’”.

C 11cnonL3oBaHmeM annaparypkl onti-
KO-MEXaHWYeCKOro TenesugeHunsa, no-
cTpoeHHow 8 BOW nop pykosBoacteOm
N. B. Wmakosa u B. 1. ApxaHrensCkoro,
Bemno nonyseHo (1931) mMoOHOXpomMHOE
u3obpaxenue va 30 cTpok npu 12 5 kaapa
B CeKyHOy C MWCMonb30BaHWEM OWCKa
M. Hunkoea. Hapsagy co Wmakoseim, pa-
60Tl NO TeneBuaeHWIo BEnU W Apyrue
nabopaTtopun CTpaHbl, B 4aCTHOCTW, B
Nenunrpape: UenTpansHas pagwonabo-
patopwa (LIPN), soarnasnsemasn B. W. Ko-
BaneHkoebiM, U LenTtpancHan naboparto-
pwa nposogHon cesau (LWINC), pykoeo-
ovmaga A, @, LopuHbim.

3JkcnepumeHTamMu NO TENEBUAEHUIOD
(Ero ewe HasbBanu "3INeKTPUHECKUM
O0AnbHOBUOEHUEM ') 3aHWMMancs Takxe
N. C. TepmeH (1896—1993) — cosparens
W3BECTHOrO 3NEKTPOMY3bIKaNbHOro UHCT-
pymeHTa “TepmexBokca”. Eule s 1926 8
AVNNOMHOM NPOEKTE OH NpeacTaswn nen-
CTBYHLLYHD TENEYCTAHOBKY C MEXaHu4e-
CKOW pa3BepTkon Ha 64 CTPOKKM U 3KPAHOM
nnowaae 1 m°, a e 1927 r. peMoHCTpu-

posan ee Hapkomy K. E. Bopowwnosy,
3aCNYXMB NONOXUTENLHYIO OueHky. Ho
posectn paboty Ao koHua Tepmedy He
[OBENnOCk. ..

Braropaps uccnepoeaHusm K 3Kcne-
pumenTam . B. Wmakoea ¢ 1 oktabpa
1931 r. no wione 1940 r. Teneeewanne B
CCCP 6bino perynapHbit, W LWmakos npo-
nonxan pabotaTte. JKCNEPUMEHTANLHaA
pa3pewarnowas cnocobHOCTL ONTUKO-Me-
XAHWYECKOro TenesnmaeHusa NOCTOAHHO
pocna vk 1934 r. pocturna 180 cTpok

B 20-e w wnadyane 30-x rogoe ona
AanbHenwero Nepexona kK 3NeKTpoHHO-
My TENEBUOEHWIO BaXHOE 3HAYEHMEe
umeny pa3paboTki NpUemMHon TpyBKry —
BLICOKOBAKYYMHOr0 KuHeckona (tep-
mMuH B. K. 3BOpeIkMHA) U Nepeaaiwmx
Tpybok € HakoNnNeHWem  3apRoos
A. M KowctanTuHoBbIM (1930), C WU Ka-
raegbim (1931) v B. K. 3B0pbikvHBIM
Ha3eaBwum TPYGKY MKOHOCKONOM. 3TH
TEPMUHBLI 3BOPLIKUH NpUAYMAnN ewe B8
navane 20-x ropoe. B navane 30-x rogos
B. K. 3BOpbIKMH yXE& CTan y4eHbiM C
MUPOBEIM MMeHeM 1 paBotan 8 CLUA.
COBE1CKWNE Yy4EHBIE MbITAaNUCh NOBTOPUTL
naoBpeTeHne, BHECHA B HEro YCOBEPLUEH-
CTBOBaHIA

B 1935 M. B. Wmakoe nepee3xaer 8
Nerunrpan, roe paboraet Bo Bececowa-
HOM HWW Tenesuoexus [BHWWT), pea-
nays ceoe waobpeTteHue — “Tpybky
Wmakoea-— Tumodeesa” ("cynepukoHo-
ckon”, 2anBka Ha kKoTopblid Guina nogawa
28 wosbpa 1933 r). OpiH M3 Nepeeix
06pa3uce CyneprUkuHNCKONa XPaHuTes B
donpax LeHTpanbHOro My3es Cea3u
umerdn A, C. Nonoea. CyneprkoHOCKON
Uinmakosa—Tumodeesa 8 1940 r. Bein
npeacraened Ha ccuckaHue CTanuHckon
npemuv B 06nacTn Haykuw v wu3obpera-
renscTRa. OgHako pabota He yaocTom-
nacke IPEMUK, XOTA WU 2aCNYxINa BLICOKYID
OUEHKY CNeunanicTos.

29 mapta 1937 r. Maeen Bacunbesuy
G yTBEPXAEH B 3BAHUN Npogeccopa no
kadeope "TenesuaeHwe W s y4eHOoW cTe-
NeHK OOKTOopa TexHudeckux Hayk "6e3
3aWMTE AMCCepTaumm”.

C centabps 1937 r. M. B. LUmakoe pa-
BOTAET B [OMKHOCTHU 3aMECTUTENS OMPEK-
ropa no y4ebHoil u Hay4Hoin pabote B Jle-
HWHIPAACKOM 3NEKTPOTEXHUYECKOM WHC-
TMTyTe cBA3K (JTINC) umenn M. A. BOHY-
Bpyesuda. 21 centabpa 1937 r Wmakos
Ha3Ha4eH pykoBOaAWTENEemM HOBOIM, OCHO-
BaHHOW um kadedpsbl TenesuwaeHws,
KOTOpOW 6ECCMEHHO PYKOBOAWA BNNOTh
00 cBoOen koHuYmHbl B 1982 r. OpgHo-
spemeHHo LWWmakoe oOTkaswieaercs OT
COBMELLEHWA aAMWHUCTPaTUBHOW U
Hay4HOW AEATENBHOCTW W NONHOCTBID
noceawa@etT ceba Hay4yHO-UCCnenosa-
Tensckon pabGove. 3T1o OBwmina nepeas
kadenpa venesnpeHua B Espone (a
moxeTt ObiTe, 1 B Mmupe). Eo 3a npoweg-
WWe rogel BLINONHEH OrpPOMHBIM nepe-
Y4eHb WMCCNENO0BATENLCKMX M MNPOEKTHBIX
paboT, CBA3aHHLIX C WMCNONL3OBAHWEM
TENeBUAeHNA B HapOAHOM XO39WCTBE.
3peck BNEPBLIE CAENaHbI NPEANnOXeHns
¥ pa3paboTkn N0 CAMONETHOMY U KOCMM-
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YECKOMY TEeNneBWAEHWID, NOA3EMHOMY
TenesuaeHuIo AnNs UCCNenoBaHua Heanp,
LBETHOMY W CTEPEOCKONWHECKOMY Tene-
BUOEHWIO U Ap.

Hoeenwwe nccnenosanvs Ha kadgenpe
. NPOAOMXAKTCH U CeroaHa. 3amaHuymBomn u
¢ NOHMTK GAHTACTUYECKOW NpeacTasnaeTcs
WAER CO30aHVA TENEBVMOEHWA C 3anaxamu,
KOTOPYI0 OABHO WCCNeaywT COTPYOHWKW
kadenpt.

NMocneBoeHHbIE AOCTUXKEHNA

B BOEHHLIE 11 NEPBLIE NOCNEBOEHHBIE
roob! xku3Hun Maeen Bacunbesud pabo-
tan 8 JI3NC no oBopoHHOW TemaTuke,
OpPraHn30BLIBaN CBA3b Ha NPUPPOHTO-
BbIX XENe3HblXx A0porax, Boccosgasan
kadenpy Tenesugedus B MoCKOBCKOM
INEKTPOTEXHUHECKOM WHCTUTYTE CBR3M,
pyxosogun BHWWT. Mo coemecTtutens-
crey . B. Wmakoe 3aeeposan kaden-
pow paguonokaumu B8 JIEeHWMHrpanckom
MHCTUTYTE aBwauvoHHoro npwbopo-
CTPOEHUR 1 3aHnmanca pa3paboTkamu B
oBnacTi MOHOXPOMHOTO CTEPEOCKOMNW-
vyeckoro, a ¢ 1953 r useTHOro Tenesw-
neHva.

B 1951 r oH HarpaxpoeH OpgeHom
NeHwHa 3a 3acnyri B pasevTuy TENEBUAE-
HUA W noarotoeke kappoe B 1952 r
M. B. Wmakosy npuceameardT 3BaHWe
"ToCcypapCTBEHHOrQ [OMPEekKTopa CBA3U
Il panra”. CornacHo npwkasy, NoArnvcaH-
Homy WM. B CranuHbelM M MUHUCTPOM
cBAzn CCCP H. A. Ncypuessita, B8 1953 1
Maena BacunbeBw4a pPEKOMEHOYIOT B
YneHbl-KOpPecrnoHaeHTel AH CCCPR

K aromy spemenn M. B. Wmakosbim
onybnukosaro 6onee 100 pabot no pa-
[MO3NeKTPOoHUKe (C NepeBoaamMun Ha ykpa-
WHCKWI, HEMEUKWIA, aHMWACKWIA 1 KMuTamn-
Ckuia 83blku). 1950-e rogsl — Bpema ak-
TUBHOWM OBOWECTBEHHON [OEATENbHOCTH
M. B. Wmakoea B kKa4YecTee penyrara
Newropcoseta. Toraa e vv caenaHo 06o-
CHOBaHWe crpouTenscTea B JleHwHrpaae
HOBOMO TENEBU3WOHHOIO ueHTpa — JITU.

B cepeaure 1950-x ropoe M. B. Wma-
KOB 3HAKOMUTCA C COCTOSHWEM paboT no
pPa3BUTUIO UBETHOrO TENeBuAeHwsa 3a
pybexom. Ox nocewaer CLUA. Anrnuio
®paHumio u fonnasavio. B koHue 1950-x
rogoB NOM ero pykOBOACTBONM 3aBeplia-
eTca pa3pabortka CUCTEMBI OMBITHOMO
LBETHOMO TENEBU3NOHHOIO BELLEAHWA.

B 1960-e roob NpOOoOnxaeTca BHen-
PEHWME MACCOBOrQ LBETHOrO Tenesela-
Hua B Mockee u fleHuHrpage. B 1965 r.
M. B. Wmakosa n3bupaT NOHETHbIM YNne-
HOM MexayHapogHoro komuTetra no
TenesmaeHuio. B atom ke rogy oH BO3-
rMaenan COBETCKYHD AENErayumid y4eHbsix Ha
MEXOYHAPOAHOM CUMMMO3WYME Mo Tene-
enpeHuo 8 MoHTpe (Weenuapus).

Lmakoe npogonxan CBOW HAY4HYKO
peatensHocTe. OH 3aHMMancs npuknag-
HbIM MpUMEHEHKWENM TEnesugeHra — ero
UCNONL30BAHVEM B MEANLIMHE, NPOMbIL-
NEHHOCTH, KOCMOCE

B 1969r. M B. lWmakos B kadecTee
npeaceparens HTOP3C soarnasnan opr-
KOMUTET No npazgHosaHuio 100-neTHero
wobunen B. 1 Poawnra. B 1970-e roow py-
koBOAMN PAbOTON NO CO3MAHUIO ronorpa-
bUHECKOI TENEBU3NOHHOM YCTAHOBKMK.

HepaeHoaywue

Kak OymMaiowmin v HecTHeIV Yenoeex
Masen Bacwunoeewd He MOr OCTaBaTLCH
PaBHOOAYWHbIM K pe3ynkTaTtar CBOMK U30-
6peteHuin. NOCBATVB CBOW AW3HL BHEA-
peHMIO. PAIEVNTUIO W I'iOFIy]'I‘;lDVISﬂLlIfIH Te-
nesugedua, M. B. Wmakos 4acto pas-
MBILLNAN O BOIOEWCTBMM Ero Ha naen.
HaseaHua cTaTten No 3Toi Teme "roBopaT”
camu 3a ceba: ‘06 OTBETCTBEHHOCTW Beq-
Tenen Teneswu3voHHOro eewanusa”, "0
3HAYeHVK TENEBVASHVA B XU3HW mogen”,
"0o6po 1 3n0 OT TENSBUABHMA .

Ecnu BHayane OH NUcan O HEeKOTOPOM
HEePAUMOHANEHOM MCNONB30BAHWK A0POro-
ro TENEBMAUOHHOMND BPEMEeRKn, npegnaras
COKpPaTWTh [UNMTENEHOCTL 3aCTABOK MEXIY
CHOXETamMu, WUCNoNb3oBaTe B Hux Bonee
COOEPHKATENBHYID U NO3HABATENLHYKD Te-
MATKKY, NONE3HYI0 TOProBYIO pexknamy, T0 8
nocnegHen, HanucanHoi 8 1981 r craree,
nony-VBLLEN BLICOKYIO OUEHKY, OH oGpatin-
ca k BONpocy o6 MAeoNOruHeckon ponu
TeneenaeHva. B Hen OH NpuUBOOWMT CNoBa
OOHOMO amepwkaHckoro npodeccopa, Ko-
TopL ckaszan: "Bcnen 3a BOAOpOAHOM
Bombon TeneswaeHwe npeacTaenser co-
B0 Camyio ONACHYID BELLb BO BCEM mupe”

NUTEPATYPA

1 Bawwurosa J1. W. Buorpada B Q0KyMeH-
Tax. Cant myaes um. A C. MNonosa. — <http://
www.rustelecom-museum.ru/objects’
?ContainerlD=757&ContainerType=62&obj
ectiD=6758>

2. lforons A. A., Ypeanos B. A. Naeen Ba-
cuneesvd Livakos. — M Hayka, 2002
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 AnA nebbiX YCNosuK.
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Hanomm-taem Bam, HTO NPOAOMXKABTCH KOH-
kypc "Nyuwue nybnukauvmn 2010 roga”.
Mbl BHOBL npurnawaem Bac crarte 3a04HbIMK
YNeHamMu KIOpW 3TOro KoHkypca. Hanuwwute
HaMm, kakue, Ha Baw Barnsg, marepwanst, ony6-
NKOBaHHble B xypHane "Pagwo” 8 2010 roay,
3acnyxu1earT 6bITb OTMEHEHHBIMW NPEMUAMMN.
B cBomx nucbmax ykaxuTe, noxanyincra, pamu-
NINKI0 aBTopa, NONHOE Ha3BaHWE CTaTbM, HOMEP
XypHana, B KOTOpOM OHa onybnukopaHa, a
Takxe Bawe mMHeHwe, Ha Kakylo npemuto (nep-
BYHD, BTOPYIO, TPETLH), MOOLWPUTENBHYKD) MOXET
NpeTexsaoeaTte crates. YMcno ykazadHbix Bamum
| Marepvuanoe He A0MKHO NPEBLILWATE BCCbMU.

Bawe MHeHne Mbl CMOXemM Yy4ecTb, ecnu Boi
oTnpasuTe nNuUCceMO He nozgHee 31 mapTta
2011 ropa. fKWCbMO MOXHO HanpaBwuTbk WU MO
ANEKTPOHHOI NoyTe Ha agpec <mail@radio.ru>
c obaszarensHoOW nomeTtkon B none "Tema” —
"Nyswne nybnaukaumn 2010 roga”.

Mo Tpaguumn, YATaTENM, YbE MHEHVIE COBNA-
DEeT C MHeHuenm DOAbLLUHCTBA 1 HA3BaBLINE HEe
MEHEE HeTbIPEexX CTaTen, NEUIHAHHBLIX MYyYLLIMMU,
BynyT nNpemupoeaHsl NOANUCKOWM Ha KypHan
"Pagwno” Ha eTopoe nonyrogue 2011 ropa.
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Ten.: (495) 775-43-19,
http://www.radial.ru/for/amateur,
~ radial@radial.ru

Pepnaxkuyuns




Kak oTperynuposarts UHPOKOM

A. FTOJIbILLUKO, xang. texH. Hayk, r. Mockea

Y waxgozo Grenenu chou nedhose —
u Kamgony Gheuneru Hpedyesica cbos
HCUKOWeShANHA .

K eanHoMy Mmupy CBA3M

XOTUM Mbl UMK HET, HO BCE AaNnbHen-
wee pa3guTMe TENEKOMMYHUKAUWA W
CYLLECTBYLMX NOBENX HUX UHGDOKOMMY-
HUKauwia Byaer onpenenaTeCa pasBuTuem
DPa3NUYHBIX WHTEPHET-TexHonorun. Mo
TaK Me4Tanu o Mynbm(:epamce. HO KOrga
OH MPUWLLEN, HE BCEM 3TO NOHPaBUNOCH.
Bonee TOro, perynupoBaHve BO MHOMMX
CTpaHax AO0BONLHO ACNTO CTapanoch He
3ameuate MIHTEpHET, cuuTas ero ycnyru
BTOPWMHBIMI, HECEPLE3HBIMW W HEekade-
CTBEHHbIMKW. HO 3aT0 BOT yXe OECATOK Ner
BCE rOBOPRT O KOHBEPredAuMn B MHGOKOM-
MyHUKauuax. Hy Tak [aeainTe MbICNEHHO
NPOAOMXMM NPOUECC KOHBEPreHuwn Ao
NOrMYECKOro KOHUA. K Tomy Xe 1 B OoKy-
meHTax MexayHapoaHoro cow3a 3NeKT-
POCBA3X FOBOPWTCS O TOM, 4TO KOraa-
HMByOb WHDOKOMMYHUKALWMKW BCE-Taku
OyayT COCTOATE M3 ABYX "MOHONUTHBLIX'
6a30BLIX CErMEHTOB: MHGMPACTPYKTYPHOIO
W CepBWCHOro. W Torga, B 4acTHOCTW, C
TOHKK 3pEHWA "CTapbix CBA3NCTOB", CBEP-
wMTCH cTpawHoe — Gyaywan TenedoH-
Has ceTb oOWero nonb3osBaHua CTaHer
NWWE OOHWM M3 MHOXECTBA NPUNOXEHWIA,
cywecTeylowmx nosepx Byaywein sce-
MWPHOW CcynepmarucTpanu nogobHo
APYTMM M3BECTHEIM NPUNOXEHNAM BpOAE
e-mail unn www. CobctBenHo, npegno-
ChINKW BCEr0 3TOr0 HeTPYAHO HabnwaaTe
W CerofHs, Koraa, HanpuMmep, KpynHei-
WWe CEeBEpOaMEepUuKaHcKue onepaTtophl
Verizon v AT&T B 2010 r. npyHUMNUENEHO
pewwvnu "ApyXuTe" CO BCEMWPHBLIM MO-
craswwmkom ycnyr VolP (snpouvem, u
"Bupeo noeepx IP" toxe) Skype'om,
cnpasefnnB0 paccyaws, 4TO TOT BCe
PaeHO PaHo MNKM NO3OHO NULIWMT WX Cepb-
e3Hon nonu aoxoAoe. KOHBEpreHTHble
TEXHONOMMW YCUNWMBAKT KOHKYDPEHLMIO,
4YTO B Pa3BMTBIX CTPaHax cuutaercs bna-
rom. K npumepy, ycnyri VolP no3asonsior
kabeneHelM OnepaTtopam, OnepaTopam
wwpokononocHoro aoctyna (LUNAO) w
nocTaswmkam ycnyr 6ecrnposogHON CBS-
3M KOHKYpPWpOBAaTbk HENOCPEOCTBEHHO
OAHOMY C APYruM, a TaKXKe COOENCTBYIOT
PasBUTUIO KOHKYDEHUWUW NyTem paspeLue-
HWA HOBLIM NpOBaOEpPaM YCNYr KOHKYDW-
poBaTe C OCTANbHBIMK, HE WMER CBOERn
coBCTBEHHOM CETEBON WHGPACTPYKTYPBL.
A B pesynerarte u yenyr MHOro, 1 Tapudbl
HAXE.

Nler pecaTe Hasag pykoBOAVTENW
oTpacny NOCMEWBANWUChk Han NPOPOYECT-
BOM rnaebl koMnaHuw Cisco Systems
IxoHa Yembepca 0 TOM, 4TO TenedoHnA
yiAnet 8 MHTepHeT u ctaHeT BecnnaTHoOW.
MoTtom oHW gonro obuwanuce Ha To, 4TO

BuxTop 3Mune PpaHkn

IP-Tenedonun ux obupaer. CeroaHa oHW
YXE HE CMEKTCH W He 0BMXaKTCs, NOTOMY
4YTO HENb3s TEPATbL BpemA. Begk ecnu C
Yem-TO Henb3n BOpPOTECH, €ro Haao BO3-
rnasute. Moatomy cerogHa mMupoeas
TenedOoHNA HEYKNOHHO OBWXETCR K npe-
BPAWEHWI0 B WHTEPHET-NPUNOXEHUE.
Kcrati, BCE COBpeMeHHOe paauoBella-
HWE yXE CTan0 WHTEPHET-NPUNOXEHWUEM,
W 3HAYUTENBHAR YacTb rpaxaad cnywaer
YKB nporpammel 4epe3 CBOW KOMNbIOTE-
pbl M mMoBuneHbie TenedoHbl. Kasanoce
Obl, elwle TpyaHee NPeacTaBnTb, HTO TENe-
BWOEHWE TOXE CTAHET WHTEePHET-NpPNo-
XEHWEM, HO YXE NPOaAaTCH TeNesuz0psl
(Samsung w Sony), koTopele camu
“wapat” no MHTEPHETY B NOWCKaX HYXHO-
ro Bam KOHTEHTa. [1a 1 MHOTUE COBPEMEH-
Hble geT, umerwwe goctyn k LWNA, yxe
HE CMOTPSIT TENEBW30P, d eCNKU Tak Now-
[eT v gansiie, TO MHOMME 13 HAX HUKOroa
HE Y3HaI0T, 4TO, K NPUMEPY, B CTPAaHE ECTb
nporpamma pas3suTuA uudposoro TB
BElWaHWA, KOTOpas BHa4Yane AacTt uenwix
soceMs TB kawanos. a korpa-Hnbyne
noToM ewe napy pas no Boceme. Keraru,
e BenvkoGpuTaHun TpaHCNMpPYeTCcs CBbl-
we Teica4n TB kananos.

O6vexTisHO NPOUECC Pa3BUTMA Tene-
KOMMYHUKAUWA, KOTOPbIE Mbl VXE 4acTo
HasblBaeM MHOOKOMMYHUKALUMAMY. NPU-
BOAMT K TOMY, 4TO CETH CBA3W CTAHOSAT-
CH, C OAHOW CTOPOHLI, BCe Gonee MHOro-
GYHKUMOHANBHBIMY 1 CKOPOCTHBIMKW, & C
Opyrol — BCE MeHee 3ameTHeIMKW Onea
nonsaosartenein. U paxe 6onee Toro, kak
rosopun senukinid danTact Aptyp Knapk,
"noban pasenTas TEXHONOTMA HeOoTOeNu-
ma ot eonweberea”. He Byaem panexko
*0ouTb, COrnacuTecs, Oaxe C TOYKM 3pe-
HUA CBA3MCTOB Hasana OEBAHOCTLIX, Hy
pasee He BONWwebCTBO TBOPUTCS Ha 3kpa-
He IPhone, ouapoeeiBas 1 obeiBatenei, u
npeanpeHToe? A npeanaentos naxe 6o-
nee, 4em AeTen, ANA KOTOpbIX nog4ac
camMble HOBblE WHPOKOMMYHWNKALMOHHBLIE
TEXHONOMMKM — MNOBCEAHEBHAan peanb-
HOCTL. M BOT yxe aeyxnetHwin peberok
noaxoauT K OKHY, BWOWT BAANEKe Nepeso
W HAYMHAET XapaKTepHO BOOAUTL NO CTeK-
ny BONLWWMM 1 YKA3aTENBHBIM NanbUamu,
NbITAACE pacwupuTe ero wlobpaxenve.
M kak nog4epkHyn B pamkax HedaBHero
o¢uumaneHoro su3unta 8 KHP Haw npe3u-
OEHT, "YMHOBHWK, KOTOPLIN He ymeeT
NONL30BATECA MHTEpHETOM, Tak e kak 1
BuaHecMmeH, KOTOPLIM HE YMEET NONL30-
BATECA KOMMNBIOTEPOM, HE umenT Byay-
wero”.

Mo ceoemy 83aMMOAERCTBIMIO C NOTPe-
6uTteneMm COBPEMEHHLIE CETW CBR3W BCE
BH0NbLUE NOXOXWU HA IHEPTeTUYECKNE CETU

unun cetn BoaocHabxenuws. Notpeburens,
HaXWMERA Ha BbIK/KYATENb WK OTKPLIBaA
KpaH, abCconTHO HE 3a0yMbIBAETCA Haf,
Tem, Bnarogaps Kakon UMEHHO 3HEepreTu-
YEeCKOW WNU BOAONPOBOAHOWN KOMNAHUK
3aXUraeTcn CBET WNW HANOMHABTCHA axa-
Ky3W. AHENOTMYHO, Ha NepBbLI NnaH aAns
none3oBaTtens BbiXOAAT LWMPOKONONOC-
Hbl goctyn (LWNA) 1 eamHan yenyra nog
HadgaHvem "CBR3b", KOTOpas naer wm
[0CTYN K MHPOPMALMOHHBIM UCTOYHUKAM,
W ronoc, W BUOEo, U Maccy APYyrvx nones-
HblX NPUNOXEHWA. W BCEM Ham CeroaHs
BaXHbl OTHIOAEL HE NOTEHUMWANbHLIE BO3-
MOXHOCTW KaKux-TO KOHKpPETHeIX onepa-
TOPOBE, KOTOPbIMW OHW NPWBLIKNKM HAC
0OCYacTNUBNWBATL, @ WX YMEHWE CTaTb
NONe3HbIMK B NOBCEAHEBHOW XW3HW abo-
HEHTOB. WM ecnu cerogHa nNoCnywaTtb
noknan npepcrasutens nioboro onepaTo-
pa CBA3W, TO BKPATUE MOXHO YACHWTB, 4TO
KaX bl U3 HUX KparHe 03aboyen npeno-
crasneHvem WNL v xo4er npesparuTses
B HACTOALWMI WHPOKOMMYHUF3LWOHHLIA
CynepmMapkert.

MNpuHATME  OTPacnb)  NPWMHLUMNOB
NAKETHON KOMMYTALMWI 11 MACCOBRII Nnepe-
¥of, Ha |IP-npotokon o3HameHoBanwu
HACTYNNEHWE 3N0XKW Tar Ha3blBAEeMblx
cetein HoBor o nokoneHus (NGN). koTopeie
aensaoTea 6onee adeKTUEHBIM MHCTDY -
MEHTOM O0CTAEKWM MYNBTUCEPBIUCA NOTPe-
Butento. Ho noTpebuTenio ceroaHs BaxHa
OTHIOOL HE TEeXHONorks, a notpeburens-
CKME Ka4ecTBa: MHTepakTUB~OCTL, onepa-
TUMBHOCThE, COMNPWYECTHCCTh, NpO3pas-
HOCTbL, KOTOpwl@ NPefccTaBnseT ceTb
WMHTepHeT. Ha Hawwx rnazas Ha nnadeTe
dopMupyeTCs  egwHas  nCTopuyYeckas
OBLHOCTL NIUASA NOO HAZBAHWMEM “UH-
GopMMpOBaHHOE YenoBedYecTse”’, a npa-
BUTENLCTEA MHOFMX CTpaH BCEpbed 03a-
60'-IeHb1 CBOWMM 3NEKTROHHEIM NpencTaBm-
TENLCTBOM B CEeTW. INEKTPOHHBIM rOCYy-
O0APCTEOM M MHOOLRALUMOHHBIM 0Bue-
CTBOM. W cerogHa TpyaHo CNOpuWTh, 4TO
BCEOOLLEr KOMMYHWKALWOHHON Cpenown
CTAHOBWTCSH CeTe MHTEPHET.

C apyron cTopoHbl, BCe cet NGN no-
CTENEHHO NPEeBPaLLatoTCs B HEKOEe Nodo-
Gue WuTtepuera, ofecnesuneas, npasga,
ropazno Gonee BbICOKWI YDOBEHb Kave-
CTBa NpenocTaBNAemMbix YCNyr, HO B 30HE
cBOel oTBeTcTBeHHOoCTH. CoBpemMeHHbIn
ceTeBol "300napk’ 13 y3kocneunanuin-
DOBaHHBIX CETEN, MMEOWWX Onpegened-
HYI0 MEPAPXUIO, CO BPEMEHEM HEW3bexHo
NPEeBpaTUTCH B NNOCKYID AYEUCTYD CETb
All-IP. cocTosawyo w3 Habopa pasHonpae-
HbIX Y3108/ MapLpPYTU3aTOPOB, K KOTOPLIM
NOOKNKYAKTCA W OpYrve TaKue *e CceTu (B
TOM 4MCne "ycTapeelwero” swna), n 6a3o-
Bbl€ CTAHUWK, W BCE NCTOMHUKW MHBOpMa-
Ui, 1 aboHeHTel. CO BpEMEHEM Kax oMy
oneparopy 3ax04erca AONONHWUTENbHO
PacLMpUTB CBOWM CEPBUCHLIN HAabop, CHW-
30ATKW O0 TaK HA3bIBAEMbIX BUPTyanbHbIX
ONeparopos, BbiMTH Ha CMEXHBIE DBIHKK 11
obecneynTts OOCTYN K NOBLIM UCTOYHMKAM
KOHTEHTa (IP-NpUNOXEHWI U MyNETUME-
oua) W Torpa onepartopam BCEM BMeECTe
npuaeTca pewarts npobnemel obecneye-
HWA KayecTBa B 06bEeOWMHEHHbIX CeTsx, K
Yyemy He NPUBLIKNW CepBUC-NpoBanaeps
WHTepHeTa. Beas WHTEpHET, kak uasecT-
HO, WMEET CEPbLE3HYK YA3IBMUMOCTb HE
TONBKO B Y4aCTW KA4YECTBa AOCTaABKW YCyT,
HO W WHPOpMauwoHHON GesonacHocTu.
3at0 umMeeT rnobanbHelit OXBaT, Maccy
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HAYKA U TEXHUKA

Ten. 608-B3-05

MNpwuem craten: mail@radio.ru
Bonpoce: consult@radio.ru

PAAMO N2 12, 2010

CepBrCcoB. M0aTOMy MOXHO NPOrHO3MpPOo-
BaThb B Gmnkanem Byoywem u pocT koMm-
NbIOTEPHOW NPECTYNHOCTWU, U POCT Ynucna
HOBbIX NONE3HLIX CepeBUCOB U3 WHTep-
HETa. M NOYTU CTONb XE YBEPEHHO MOXHO
NPOrHO3MPOBaTh, YTO PaHO WNW MNO3OHO
obuwecTBo obecneunt BeszonacHOCTe B
ropas3no Gonblen cTeneHun, Yem cenyac.

Takum 06pa3om, OTpacns NOCTENEHHO
OBWXETCA K CO30aHWMI0 YHWBEPCANLHOM
CeTn cpa3y C Osyx CTOpoH. W B kawaom
cnyyae HebeaycnewHo. M Bca cymma npo-
MCXOOALLMX Ha PbIHKE NEepemMeH OaBHO
TpeGyeT OTBETHLIX U3MEHEHWIA B pPErynun-
poBaHun. A urobel NpeoponeTs seuwHoe
OTCTaBaHne perynupoBaHus OT peiHKE,
OHO [ONXHO paboTaTte Ha onepexeHve n
MCXOOMTE U3 TPEHOOB

Heckoneko TpeHgoB

Oka3sciBaetcs, COBPEMEHHOE passu-
TWE TENEKOMMYHUKAUWOHHBIX TEXHONOMI
B EBpone ycTynaet kak nokasaTtensim
CLUA, Tak 1 nokasarensm AnoHum 1 Kx-
Hon Kopew. MNoatomy 8 EBpokomuccum
npeacrasnedH BHYTPEHHWI Ooknag, co-
rmacHo kotopomy EC Heobxognmo umets
MOLLHBIE PLIYArK BNWAHWA HA HAUWMOHANb-
HblX PEryNaTOPO8 OTPAcnu C Uensio co3-
LaHug eauHoro ungpoeoro NPocTpaH-
cTea. Ha cerogxs e EBpone Hac4UTLIBaET-
CR CAUWKOM MHOM0 "UMdpoBLIX OEB-
CTBEHHWKOB", TOrga kak EBpokomwuccua
cobupanace yxe k 2013 r. obecneunts
LNA scex rpaxaan EC. Noka nuwe 25 %
esponenues ucnonesyloT LMNA, Torna kak
30 % eoobuie HWKOrga He NoMb30BANMCH
WHTepreTom, nuwe 1 % esBponenues Bbi-
XOOMWT B CETEk Yepes NepCrnekTUBHLIE BOMO-
KOHHO-ONTUYECKUE KaHanb. 3TOT xe no-
Kasatens B AnoHuM cooreetcreyet 12 %,
8 HKOxHoi Kopee — 15 %.

B MexayHapooHom cOHW3€ 3nekTpo-
cBA3Y chOpMUpOBaHa rpynna Bo rnase ¢
MEKCHMKaHCKUM munnuapgepom Kapno-
com Cnumom 1 npesnaeHTom Pyanag
Monem Karame ¢ uensio passutua Wrpo-
KOMONOCHOrO OOCTYNa B CTPaHax C HM3-
KUM MNPOHWKHOBEHWEM B WHTepHer B
rpynny sownm 30 BeayLUnx TENEKOMMYHW-
KaUWOHHBIX KOMNaHwWh, NpegcTtaBvrenu
OOH, 6uanecmeHsl 1 0BLLECTEEHHBIE Aen-
Tenu. OCHOBHOW 3agasel rpynnel cTaHeT
pa3paboTka cTparerMm no OOCTUXKEHWIO
rnobansHOro Oxearta WWPOKOMNONOCHbIX
CETEN U UX MCNONL30BAHWS ONA MEeOULIMH-
ckoro obcnyxuBanna, ob6pazoeaHus,
OXpaHb! OKPYXaoWen cpeasl.

KomnaHwa Nokia Siemens Networks
(NSN) onyBnukosana TexHWKO-3KOHOMU-
HeCKOe WCCNenoBaHwe, NoKa3blBawLLee,
4TO YCNYr MOBUNBEHOT O WPOKONONOCHO-
ro pocryna B MIHTEpHET ABNAIOTCA Camo-
A0CTaTo4HEIM Buanecom. Onepatopkl MO-
ryT BLIFOAHO NPEAOCTaBNATE YCNYrv Nepe-
Aaqu aadHex B obveme no 5 M6 B mecay,
Ha aboHeHTa C MICNoNB30BaHWEeM TEXHONO-
ruin HSPA 1 LTE 8 HECKONbKWX YACTOTHBIX
AwanasoHax B CyulecTeylowen wHgpa-
CTPYKType ceTw. MNpu 3T0M Hem BiLLE YpOo-
BEHb NPOHWKHOBEHWA MOBWNbHOro LLINA,
TEM MEHbLWE CTOWMOCTbL [AOCTaBKW rura-
Hanra uHgopmaumm Ha 0AHOro aboHEHTA.

depgepantHas KOMWUCCWMA NO CBA3M
CLIA (FCC) cpenana nepebi war B
HanpaenexHu eanHOopPa3oBoW TpaHcdop-
maumn orHpa Universal Service Fund ot
WHCTPYMEHTa NOAAEPXKW CETEN, Npedo-

CTaBnalnLwWMX TRaAMUWOHHBIE YCNYru Te-
neoHuK, B IOOEKTURHLIA U OEACTBEH-
HbIIA WHCTPYMEHT CO30aHWA OOCTYNHBIX,
BbICOKOKa4€CTBEHHLIX YCNYr LWWPOKONO-
NOCHBIX COEAWHEHWI, OOCTYMNHbIX BCEM
amepwkaHuam. B HaunoHanbHOM nnade,
KOTOPLI  KOMWUCCWA  HanpaeBuna B
Konrpecc BecHoid, ykasaHa Heobxopu-
MOCTe BCeoDvemnwen pedopmbl yHU-
BepcansHeix ycnyr B cooteetcTBun C
3TUM NNaHom 06bem ycnyr BO3pacTter Ao
10 MBuT/C Ans Kaxporo amepukadua (v
TO NULLL HA HAYANEHOM 3Tane).

A ewe FCC, npugaeas 6Goneswoe
3HAYEHWE PasBUTKMIO YCNyr mMoBunbHOro
Wnn e crpaxde, o6wABMNa O CTPAaTErvn
BbicBOGOXOEHUMA YAcTOTHOW NONOCH
wupuHoi po 500 My e Tevexue cnenyio-
wux pecatn ner, sknodaa 300 MMy — 8
6nuxainwme nate. B 4acTHoCcTH, cpeawu
KOHKPETHBIX LWAaros B pamkax 3TOW WHW-
UMaTUELl MOXHO HA3BaTL HEAABHO BLINy-
WweHHbin FCC oduuymaneHslil 3anpoc o
BO3MOXHOCTW MCNONL30BaHWA AMana3oHa
wupuHon 35 MMy Tak HazwiBaemoro BiGg
LEO pns GecnpoBoaHbIX WKMPOKONONOC-
HbIX CeTer. B HACTOALWMIA MOMEHT B 3TOM
avanasore (1675..1710 MlMu) paborawoT
METEOPONOrM4ecKUe 30HOBI WU CNYTHUKK.
B npownom mecaue FCC opoGpwna nnawx
BbicBOOOXAeHua 25 MU B guanasoxe
230Mu.

Dpyras sacte ctparterum FCC — “oTop-
BaTte” ewe 120 My ot adwupHoro TB
sewanua k 2015 r FCC nnaHupyeT npo-
BECTW ayamMT TeKyLWero WCrnone30BaHua
cnexkTpa v "nepepacnpenenvTts”’ ero onsa
6onee 3¢ PexkTVBHLIX CETMEHTOB OTPAaCc-
nu. FCC takxe xo4er, 4yTo6bl pRa TENexkors-
naHuK PaccMOTPENN BO3MOMHOCThE CO-
BMECTHOro WCNONL3OBaHWA CnekTpa w
nepepaqm Heckonekux notokos HD tene-
BWOEHWA Tam, rOe padswe 6bin oguH
xanan Bce swicBoBoxaeHHoe Byner npo-
O8HO Ha aykUMOHE B WhOYCTPun mMobuns-
HOR CBA3M.

B Hepanekom Byanywem B3anmonencr-
BWE OTpacner aKOHOMWKKM — TPaHCnop-
Ta, 0Bpa3oeanus, 30pPaBOOXPAHEHMA K
7. 0. — GygeTt ocywecTeRAaTLCA Nocpen-
CTBOM TENEeKOMMYHKKAUMOHHOI wHdpa-
CTPYKTYPbl. Y4uThigas 3T TeHAeHuUMw,
HEYOAWBWTENbHEI PE3YNETATE ONPOC3,
npoeenerHoro BBC World Service Okono
87 % nons3oceatenein MHTepHeTta cuu-
TaKT, 4TO AOCTYN B CeTk AOMKEH CTaTth
OOH1UM W3 OCHOBHbIX NPAB YenoBeka.

Bce BuiweckasanHOe noppasymesaeT
Cepbe3Hbie M3MEHEHWMA B HAUWMOHANLHOM
perynupoBaHin, KoTopoe oBR3aTensHo
HaNOET OTpaxeHue 1 B HALWeN cTpaHe.

Llenu perynupogasnunsa

Mrak, WHbOKOMMYHUKaUMKM — 3TO
HEOTLEMNEMAR 4ACTk rocyaapcTea. obec-
ne4ynBawan Hanbonee apPekTUBHYIO W
33LUMLLEHHYIO TEXHONOMMIO B3aWMOOENR-
CTEWA erp 4neHoB. KoHcTarauwa 3toro, e
obwem-10, obuwen3eecTHoro daxkra no-
MOFraeT HanTKu TOoYKy Onopsl Npu BeibGope
Pa3NU4HBIX HaNPaeneHin perynMpoBaHua
1 OTOWTW OT TOrO CTepeoTuna (OTpaweH-
HOrO B M3BECTHBIX aHEKAOTAX), 4TO CBA3bL
CTAHOBWTCA 3aMETHOW, NULUL KOraa oTka-
3biBaet. B uenom ueny perynuposaHus
COCTOAT B TOM, YTO KaXABIA rpaxnaHuH,
Kax[0e OpUOWYEeCKOe NULO A0MXHBI
WMETb BO3MOXHOCTE AOCTYNE B MHDOKOM-

MYHWKALUWOHHOE NPOCTPaHCTBO CTPaHbl B
mobom mecte B nioboe spema ¢ BuibpaH-
HbIM YPOBHEM Ka4ecTBa, A0CTATOYHBIM
ONA NONYYeHWS rOCYOaPCTBEHHbIX W KOM-
MEPHECKWX YCNYT, B TOM Yucne gocTyna K
nobbiM MHGPOPMALMOHHBIM MCTOYHUKAM C
obecnevervem Heobxoaumon vHpOpMa-
uvoHHoM BesonacHocTu A perynuposa-
HWE OTPAcn AONKHO CTUMYNMPOBaTh e
WHHOBALWOHHOE pA3BUTUE B O3aHHOM
HanpaeneHwn, aenan HeaGdexTUBHBbIM
noboe OBMXEHUE B CTOPOHY Nobbix
“HeratueHbx ABneHWK  [lpowe roBops,
Takoe OBVXEHWE HYXHO coenatk seirofd-
HBIM ONA rpaxaad, ana scex nobpoco-
BECTHBIX NOCTABLWKOE YCAYr ¥ ANA rocy-
papcrea. Paaymeercs, cka3aTe 370
HECOM3MEDWUMO nNervye, 4em Ccaenatb
MNoatomy ckaxem napy cNoB 0 3aga4qax

3apayr WHHOBALWOHHOIO pPa3BuTus
OTpAac/M MOXHO KpaTtko chopmynmupoeaTe
B CNeaywem BUae:

+ dopMupoBaHUe IKOHOMWUYECKN 3d -
GEeKTUBHON MHOPACTPYKTYPL!, NONHO-
GYHKUMOHANBHOM 3KOCWCTEMbLI. MakCK-
MankHO BO3MOXHOIMO CEPEMCHOro Habo-
pa.

+ ONpegeneHue W COOepXaTenbHoe
onvcaHwe YyHUBEpPCanbHOW YCNyrn Ha
HOBOM 3Tane pa3sntua obuwecrsa;

onpegeneHve n obecnevyeHve Bcem
rpaxfaHam OoCTyna K YHWEEpPCanbHOM
ycnyre B noboin Todke Poccuickon
Depnepaupm,

+ obecnedeHne TEXHONOMMHYECKOL i
SKOHOMMYECKOWN 6@3DI'IBCHO£ZTI-1 oTedecT-
BEHHOV OTpacnu. dopMupoBaHue =¢-
PEKTUBHOMNO OTEHECTBEHHOMO NPOW3EO M-
Tens W 3aLmnTa ero MHTepecoR:

* BOCCTAHOBNEHWE 3@MKHYTOU LEru
B3aUMOAENCTBUA CYGLEKTOR DhiHKa BHYT-
pW CTpaHbl OTpPacneeas Hayka—npo-
U3BOACTEO—PbIHOK—NOTpebuTenb—axa-
NUTHKA—OTPACNeBan Hayka;

paspaboTka W BHEAPEHWE HOBLIX
MHOOKOMMYHUKAUMOHHBIX TEXHONOMWA,
obecnesmnsalowvx NpeaocTaBNe-ne rpax-
OaHam NOBCEMECTHOro noctyna k obpa-
J0BATENBHBIM, MEAMUMHCKWM W ARyrvn
COLMANbHO 3HAYUMBIM YCNyram,

¢ pa3paborka 3hPeKTUBHBIX OpraHu-
JAUVOHHBIX, NPABOBbLIX, TEXHONOMNA4YECKX
MexaHn3mMoB obecnedeHnn BesonacHocTu
AWHHGCTK, oBwecTsa v rocynapcrea npw
UCNONL30BAHWMY MHPOKOMMYHWKALMOH-
HbIX TEXHONOTMIA,

NprHUMNLI perynupoBaHua

Bo-nepekix, ONWUCLIBAA NPUHUMNGI pe-
MYNMpOBEHWA OTRACTH MHDOPMALMOHAG-
KOMMYHUKAUMOHHBX TEXHONOM W, NOrY-
HO CNenoBaTh M3BECTHOMY Npasuny — He
n3ofperate CyWHOCTY Ceepx Heodxoam-
mocTy. MBo w3obpeternem ceepx yka-
38HHOMO 3aHNMAKDTCA, NPEeXLE BCero, Te.
KTO XO4eT 4T0-nmbBo A0oNONHUTENBHO No-
Ny4nTb OT Y4aCTHHUEKOE PbIHRE, ¥ Kaxiaoe
pazBuToE rocynapcTeo ¢ atum Boperca.

Bo-BTOpLIX, NDMHLUMNG padoTs nnbo-
ro Yy4ac THKWKE PhIHKA HE A0 Hbl OTNHNYaTe-
CA OT NPUHUMNOBR patoTel Kaxn0ro Yecr-
HOro Bpada, koTopsiv B Haluem cnydae
npwW3saH He HaBpenvTh adoHEeHTaM,
ceTam, rocyaapciey

A BOT "BpenuTk’ 4bUM-TO AOXO0aM HE
8030paHAeTCa (eCnK 3TO HE NpoTUBOpe-
HUT YKa3aHHOMY BbILWE), NOCKONBKY Ha
TOM CTOWMT KOHKYPEHLIMSA, KOTOpaA ABNA-



eTcs ABWXYLLEW CUNON PassuTua OTpac-
NW B pasBuTbix CTpaHax. To ecTb OCHOB-
HbIM PEFYNARTOPOM OTPacN UHMOKOMMY-
HUKaUWA SBNAETCA BCEe-Taku PbIHOK.
Co6CTBEHHO, W TEXHONOMWKM NOCTPOEHWUS
ceTeil CBA3W OONXHbl SBNATLCA Chepon
perynvpoBsaHua TONLKO B Cy4ae HecooT-
BETCTBWUA NpUBEgeHHOoMY Bolwe. Mpepn-
meTom xe paboTel oTpacnu sBNReTCA
eAuHOE NPOCTPaHCTBO — AOCTYyNHas
BCEM KOMMYyHWKauuWoHHas cpepa. Ee
PYHAAMEHTOM SABNAIOTCH CETKU CBA3WN,
HYXJ3IOWWECA B WHBECTULUWAX BHE 3aBU-
CMMOCTW OT TOro, paboTaeT NOBEPX HUX
WntepreTt unw NGN.

JencTBnTENEHO, KaXn0e rocyaapcTeo
x0Teno 6bl naTe NPUOPUTET OTEYECTBEH-
HOMY NPOWM3BOAMTENIO, HO ONA 3TOrQ OH
DOMXEeH HAXOOWTLCA Ha MWPOBOM YPOBHE
pa3suTua. CTUMynvpoBaHwe ero passu-
TUA TOXE MOXET CTaTb 3aaqein perynu-
pOoBaHWA.

3 BCEro BuILLECKA3aHHOro MOXeT CNo-
KMTECA MHEHME, 4TO pEerynupoBaHWe He
O4EHL-TO W HyxHO. OgHako rocyaapcTeeH-
HOE peryn1posaHve Bcerga Heobxoammo:

¢ NpW pacnpegengeHnu NPUPOOHbLIX
MHPOKOMMYHWKALMOHHLIX Pecypcos ang
3awmTel 0T HAHECeHun ywepba pecypcam
aboHeHTOB, ONeparopoB WnK rocynapcT-
Ba Npyv MXx B3aUMOLENCTBUMM C CeTAMU
(pecypcamu) onepatopos CBA3MW,

+ ONA TeX PeIHOYHBIX CErMEeHTOB, roe
CTAHOBWUTCA SACHO, Y4TO KOHKYpPEHWTOCNO-
cobHble pe3ynsTartsl He MoryT BbiTb go-
CTUIHYTB! NYTEM PBIHOYHBIX CUN;

4 Tam, roe OTKNOHEHWS OT 3KOHOMM-
Heckon 3 PEKTUBHOCTU CHUTAKOTCH COLM-
ankHO HexenaTenbHbIMK,

¢ Tam, rge couwanbHble W YacTHble
BLIFOAb!I MMEKDT PA3HYID HAaNPaBNEHHOCTS,
BKIOYAA CNy4au, CBA3aHHLIE C couMans-
Hbim obecneyseHvem;

4+ NpY  KOOPOWHAUMY  TEXHWYECKWUX
CTAHAAPTOB C PEIHOYHOR CUTYaUMENn.

A ewe rocygapcTBo Bcerga 3avHTepe-
COBaHO B nopaepxke "cuctemoobpasyio-
wux" ceter, ot paborocnocofHOCTK KO-
TOpLIX 3aBucut pabotocnocobHoCcTh ce-
Teln ppyrux onepatopos P®. Ho ecnu
rocygoapCTeo BCcepeel 3auHTepecOBaHo B
PasBUTMK KOHKYPEHUMW CO BCEMU BbITE-
KaKLKUMK NPerMyLLIECTBAMKW B NNLE CHK-
XEHWA TAPUPOB 1 Pa3BMNTUS MHDPACTPYK-
TYPbI, TO AOMKHO NOHWMATh, 4TO:

* HEML3A yka3blBaTh OnepaTopam, Kak
AOMKEH MATK WX TPapMK;

* HENL3A YKA3LIBaTL UM, Kakoe 0bopy-
nosaHue (CepTMdUUMpPOBaAHHOE) yCTaHas-
nuBaTte Ana paboTbl C NOMyYEHHbLIM Mpy-
POAHLIM PECYPCOM, ECNA 3TO HE KacaeTcs
He30nacHOCTV rocynapcTea;

« nocTyn B niobyto ceTk oneparopa ¢
aHanoruyHon nuueHsven obasareneH (k
npUMepy, BO3MOXHOCTb BbI30BOB W3
TPaaVULMOHHON TeENedOHHOW CETU B CETKH
IP-tenedoHmu 1 0BpaTtHO), a8 ypOBEHb
KayecTesa — NpeamMeT MexonepaTopckoro
[OroBOpa W PErYNMPYETCH PLIHKOM;

* HEOBX0AMMO CTUMYNMPOBATE MHTEH-
cuUKAUMID MCNOoNb3oBaHus Mobbix ce-
TER 1 ceTesblx PParMeHToB (B TOM Yucne
ceteil QOCTyna) MHOrMMK oneparopamu
(. e. He npocTo "3anpewars MOHOMNO-
nmMam”, 4To camo no cebe HeTpyoHo, HO
HeceT B cebe HEeKyl KOppPYNUWOHHYIO
COCTaBnAnWY, a NpuaymaTe, Kak 3710
cpoenate BBIFOAHBIM BCEM YHACTHWKaM
npouecca).

WudpacTpykTypHblE€ acnexkTbl

Co3paHwe ycnoBuwid AN MHHOBALWOH-
HOro paaeuTus MHGPacTPYKTYPbl — Bax-
HEMWAA, HO Henerkas 3anaqa B kaxaon
ctpade. [ns Havana Heobxopgwmo pe-
wuTh ana ceba BONpoOC — Kak CoYeTaTth
WHTEPECH rocydapcTea B 4acTw no-
CTPOEHWS HAOeXHOW W BCeOoXBaTbiBal-
el cetTw (BkNO4aA CeTH CNeyHa3Have-
HUA) 1 co3paHua BnaroNpuUATHOW cpenbl
DNS PasBuTUA TENEKOMMYHUKELWOHHOTO
6uaHeca N 3NEKTPOHHOTO rocynapcT-
ga? Mpw atom cnefyeTt NOHWMATb, 4TO
BCeobuM Nepexof Ha MaxkeTHole CeTwn
uamenAetr TpeGoBanva K nokasarensm
HagexHocTy, Tpebyer opradHnaauvn
3 PekTMBHOrO CETEBOMO MOHWTOPWHIA W
[axe Hanuuna UeHTpa, roe no pesynera-
TamM MOHWTOPUWHIA NPUHWMAKDTCA onepa-
TueHble peweHwna. MoaTomy noruyHo
obecnedeHre HaOexXHOCTW efuHON CeTH
cea3n PO ¢ NOMOWELID Tpex—4eTbipex
onepartopos “cuctemoobpasytowux” ce-
TEl, KOTOPLIE OONXHBI WMETE ONpege-
NEHHLIA 3anac NPONyCKHOM CNocoBHOCTH
(ero HeobBxoaumo paapabortate oTpacne-
BOW Hayke), obecneyusaTte nogxeart Tpa-
duka Apyrmx CeTeld B cnydae asapun,
ofecneyveate denepantHell 1 perno-
HANLHLIA MOHUTOPWHN, a TaKXe 3awuTy
KPWUTUYECKKW BAXHOW (NS HENPEPLIBHOIO
GYHKUMOHUPOBAHUSA BaXHEWMLIWX FoCy-
[apCTBEHHBIX UHCTUTYTOB) MHGPacTPykK-
Typh!

Ecnu x0TWM NOBLICMTE 3G GEKTUBHOCTE
WCNONB30BaHNA NONYYEHHBIX MW CO36AH-
HbIX pEecypcos, HeobxoQumMmo peansHoe
ofiecnevyeHne peansHOW TEXHONOrLYeC-
KO HEMTPANBLHOCTKM NPU MCNOAL30BaHUK
obopynoeaHus ceasn. MBo HVWKTO, kpome
onepaTopoB, He BuibepeT camy addek-
TUBHYIO) TEXHONOTMIO NS UX COBCTBEHHLIX
ceTei.

Ecnv x0TuM peansHoro passuTuA
IP-vHPpacTPYKTYpPEl, Ha KOTOPYH nepe-
XOAWT BECL PA3BUTBIA MWD, HO AR KOTO-
PO NPW 3TOM HYXHbl HEManNble MHBECTK-
UM, HeOEX0AWMO PEWNTLECH CHATE Orpa-
HUYEHWS HA PAa3BUTUE W WCNONb30BaHWE
IP-kOoMMyHUKaumMin  Ha nobeix  ceTax
cBA3W. B 4acTHOCTKW, OTka3aTbCcA OT Tep-
PUTOPUANEHOIO AENeHWs CeTen, Kak oT
ycTapeswero nogxopa “anoxw TDM”
OpUEHTUPOBAHHOIO WCKNIYUTENBHO Ha
ycnyrn TenedoHHON cea3n. U paxe nontn
panelwe — nepectarth 3almuwaTth MHBEC-
TUumK, coenadHele 8 TDM-cetu. Bosb-
MEM ONR NpUMEepa Haw asTonpom, roe
Mbl YX€ OECATUNETUR 3alUMLLAEM MHBEC-
TULKWK, A TYT 1 Tam ByKBansHO B "4MCTOM
none” CTPONT asTO3aB0A4bl, NPOAYKUWA
KOTOPLIX OTKPOBEHHO ny4ile. Ho BO3HMK-
HET 3aKOHOMEPHLIM BONPOC — @ Kak Xe C
MepapxM4eckor CTpykTypoin TDM, Ha
KOTOPOW Ao cux nop 6aawpyetcs Hawe
perynuposarue? W kak Buite ¢ Bynywiein
“nnockoin” IP ceTen?

OueBugHO, TyT Heobxopuma paspa-
60TKa HOBOro perynupoBaHvsa ANA pa3su-
1A  IP-kOMMyHuWkauwia, |IP-cepBucos,
WMHTepHeTa, goctyna Kk wHGOPMaLUoH-
HelM pecypcaM. K npumepy, ecnm or abo-
HeHTa a0 aboHeHTa CBA3b OCyLLEeCTBNAET-
cs no IP — nycte ato 6yner npowie 1 6e3
Kakoro-umbyabs TEPPUTOPUANBHO-30HO-
BOr0 NPUHUMNE nnu 06A3aTEeNEHOro KaHa-
na Kk "pa3speleHHoMy"” marvcTpanbHomMy
onepatopy. A ycrapeswwe TDM-cetm

(exmoyas cetn c ¢parmeHtamu TDM)
nNycTe NPOAONXKAKT PEFYNMPOBATLCA NO-
ctapomy. NycTe MEHEIKMEHT KX onepa-
TOPOB NPOCTO NOYYBCTBYET YNYLLEHHYHD
seirogy. OHK Xe ymHbie nioau... M sepes
KaKkux-TO Napy NeET mbl Camu yOUBWUMCS,
Kak BBICTPO OHW COPUEHTUPOBANWCL. BoT
Tak, NPOCTLIM POCYEPKOM MEepa, MOXHO
CTUMYNMPOBaTh MOOEPHW3AUMIO HALMO-
HanNsLHOW MHPacTpykTypsl. Mpuyem one-
partopsl CaMu NPOWHBECTUPYOT KU cammu
BCE NOCTPOSAT.

WTak, no cyt, Ham Heobxoaumbl gse
BELLM: NPU3HAHWE PErynaToOpoOM CeTei
nepegaqn wHpopmauun 6a30BeiM 3ne-
MEHTOM HaUWMOHANLHOW WHOPACTPYKTY-
pul, a WNJA — egvHcTBEHHBIM CNOCOGOM
AOCTYNa B COBPEMEHHbIX MHGOKOMMYHM-
kaunsx. Pasymeercs, Byner Heobxoouma
pa3paboTika COOTBETCTBYIOLWEN CUCTEMBI
nokasaTtenem AnA CKOpPOCTen gocTtyna w
GOPMUPOBaHIME COOTBETCTBYIOWWEN CTpa-
TErMM NO UX PA3BUTMIO BMECTE C PA3BUTUI-
em obwecTtea. Mo oneity apyrux cTpad
ANS HAaYyana peanu3auuu NPoekTa Haumo-
HanNLHOW WHTEpPHEeTW3aunn Heobxoawmo
obecnevexre cbopa MCXOOHBIX NOKasa-
TENel p[ns co3naHus HauuoHaNnbLHOW
kaptel LWING, HeoGxoaumo passutue
PErMoHanbHLIX CTRYKTYP (C yHacTruem kak
rocynapCTBEHHOMo, TaK W YacTHOMO Kanu-
Tana), xoTopbie BynyT 3aHWMMaTeCA
BONpOCEMK PAa3BuUTUR W BHEApeHus. M
3TO peanbHblil NyTe K GOPMUPOBAHUIO
3NEKTDOHHOTO roCynapcTea, KOTOpoe no
arnanorvv OGyneTt co3naeaTthCs B Kax4ow
CTpaHe noBepx WHPOPMALWOHHOro
obwecTea.

CoBCcTeeHHO CO3nanve KOHUEenuuu
"3NEeKTPOHHOrO rocyAapcTea’, Kak MHCTU-
TyTa "3AEKTPOHHOr O npasuTenscTsa” 4Nns
"INEKTPOHHLIX rpaxaaHd”’, moxeT OuiTe
co3pgaHo Ha 6ase cloud computing wu
LEHTPaNM3oBaHHOR WHDOPMAUWMOHHOW
6a3ul. Pazautie 370ro cermedta obuie-
crea Byper vatK OT 4ucTo WHdOpma-
LMOHHEIX QYHKUWIA KO BCE Bonee NnonHomy
3NEKTPOHHOMY OO0KYMEHTOO0B0pOTY, WH-
TEpakTMBHOMY (B TOM HYUCNE WHAMBWAOY-
aneHoMY) avanory, obcnyxmBaHuilo mac-
COBLIX MEPONPUATUIA W OaXKe “POYMUHIY”
C ApyrMmu “3nekTPOHHBIMW rocygapcTea-
mu”. Ana atoro 6yner HeobxoauMO CO3-
[aHWe COOTBETCTBYIOWEN 3alUMUIEHHON
WHOPACTPYKTYPbI, Kak 4actn obuwen
HaUWOHANBLHOW UHGPACTPYKTYPLI (K Npu-
MEPY, BEIOENEHHBIN CermenT ViHTepHera).
ofnapanwen HOBEIMY BO3MOXHOCTAMMN W
Heobxoanmbinvu 0BpemeHeHnAMI (K Npn-
MEpY, OTCYTCTBME aHOHUMHOCTK 140 MnH
"3NEKTPOHHBIX rpaxaan” & obmeH Ha
rapaHTum Ux MHGOPMALIMOHHOM 3aLLWTHI)
BelgeneHwe nepcoHanbHOro appeca/
HOMEpa "3NEeKTPOHHOMO rpaxaaHuHa” —
NEPBMHHONO MO OTHOWEHWIO KO BCEM
OCTanbHbIM NEPCOHANLHBIM MAEHTWUd MKA-
Topam. W ewe passuTtre niobbix [ONONHW-
TENbHLIX YCNYr ANA "3NeKTPOHHBIX FPpax-
nad” NoBepx yka3aHHOW WHOPACTPYKTY-
pbl, 3Hamenylowee KoHeepreHuuto NGN v
MHTepHeTa. Bnpoyem, 3TO yXe KOHUEen-
uva Byaywein xu3nm obwecTBa. Hag
KOTOPOW CNegyer NogymaTts PErynaTopy.
nabul HE ONO30aTh U HE UCTPATUTL OEHbL-
rM Ha BTOPOCTENEHHbIE 3aAaqw. JxoH
JNeHHOH ckasan Kak-To, 4TO "XU3HbL — 3TO
TO, YTO MNPOXO4WT, Moka Tebl CTPOWLUb
COBCEM APYrve Nnans!”.

He npoxogunte MUMO XWU3HW... 3
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3BYKOTEXHUKA

Ten. 608-83-05

Mpuem crarei: mail@radio.ru
Bonpocsl: consult@radio.ru

PALIUO Ne 12, 2010

WHTepHeTr-marasui
Ans paguonwoburenen EKITS.RU:

— SDCO0009 — MporpamMMupyembilii
KOHTPONNep paspana akkymynaropa.

— Habopel  YWUMN-konaeHcaTopos
1206 (NPO v X7R).

— 5 MM MartoBbl€ UBETHbIE CBETO-
OVoAb!, NOWTYYHO.

— MnacTmaccoesie Kopnyca.

— lMpacTvkosbie nepxatenn ans
nnar.

— WecTurpanHeie CTOMKKW ONA Nnar.

— BonTel, ranku.

— DONLIMPOBaHHLIA CTEKNOTEKCTO-
NWT C HaHeCceHHbIM QOTOPEe3ncTOM pas-
mepamu 210150 mm.

— XNopHoe xeneso.

— KaycTtwueckas coga

www.ekits.ru

T/.@akc (836) 457-20-99.

* * *

HYM1N-HH — papvogeTany nouTon B
po3uuuy. MukpokoHTponnepst, Aar-

4yukwn, XKW, ceeroamwoast (RGB,
MowHble 1—3 Br, spkwe, neHTol) u
ap

'www.chipnn.ru

* * *

WHTepHet-marasmn ELITAN.RU

1 000 000 HawmeHoBaHWIA 3NeKT-
POHHBIX KOMNOHEHTOB, MaTepwanos W
WHCTPYMEHTOB.

MuHVUManEHBIM 33Ka3 He OrpaHKyeH.

Hoctaeka — nONTOWN, KYpLEPOM M
ABTOTPAHCNOPTHLIMK KOMNAHUAMM.

[na 3akazos ot 5 000 py6. nocraska
no Pocewn — GecnnatHo!

MNyHKTEI BbIOa4YM 3aKa30B CaMOBLIBO-
3om B Mockee, C.-Metepbypre, Mxescke.

Onnara oHnamH unu sepes Hawk.

OtcnexvsaHuve 3akasza Ha cainTte.

* - *

Wi-fi aHTeHHbl, yeunuTtenu.

Becnposoptoe epeoHabniopeHve

Papuoyonuuutenu TENeOHHON
NWHWK.

(3822) 22-01-87

http://sec.tom.ru

videomarket®inbox.ru

* * *

Kypcbl ancTaHuuoHHoro obyuyeHws
NPOrpamMmMUPOBaHUI0 MUKDOKOHTPONNE-
pos. JlabopatopHele nnatel 1 NPorpam-
matopel ana PIC, AVR, ARM LPC2148.
KoHcTpykTopsl ona cBopku 1 rotosele
curHanusauywn GSM.

Pa3paboTka aneKkTpoHHLIX yCTPOWCTE
W NPOrpamm Ha 3akas.

E-mail: radio73@rambler.ru,

micro51@mail.ru
www.electroniclab.ru

Ten. 8-912-619-5167 (c 07.00

Ao 18.00 mock. Bp.).

* * *

P/neranu oted. 1 vmn. 9000 Tunos,
KHUMA, KomnestoTeps, MO.

Baw xousept. 190013, C.-Netep-
6ypr, a/a 93, Kucenesow.

"HoBas XXU3Hb "

MarHUTo@PoHa-NpPUCTaBKU

"PapunortexHuka M-201 ctepeo”
A. HAUBJNULIBWUIIN, r. Téunucu, Mpysus

ABTOp npeanaraer opuruHans

HBIA NYTb MOAEPHN3aUMWN yCTapes-

we ayauoTeXHUKN [0 YPOBHS COBPEMEeHHOro MeagnaLeHTpa, coxpa-
HSIS NPY 3TOM BHELUHWIA BUA annapatypei.

nAuuTarenen xypHana "Paavo” suixon

Kaw[oro HoMepa Bceraa OKasbiBanca
coBbITUEM: BKNIOYANWCH NAANBHUKK W
HayvHanace nepenenka OuiTOBOW 3BYKO-
TEXHWKW — yCunuTenen, MarHuTogoHos.
Enaropaps pa3paboTkam OnNbiTHLIX aBTO-
DPOB XypPHANA [OCTUranuck BENUKONENHbLIe
no Tem BpemMeHam peaynbTatel. Ho Bpems
wno, umdpoBan TEXHWKA W HOBbLIE TEXHO-
NOrMyY OCTaBMNKM annaparypy MarHuTHOM
3anvcu He y aen. OAHako COBPeMEHHOMY
paguoniobuTenio N0 cuham MOOEPHU3IN-
poBaTh ee B CBETEe CErOfHALIHUX peanun,
COXpPaHUE MOAHbLIN HbIHE PETPO-AN3AalH

KHonka 5—(
Knonka 4 ——

BWHTBI kpenneHus

M3 mHoroobpaswa wmMogenenm co
BCTPOBHHBIMK KAMEPaMIK W CEHCODPHLIMMK
3KkpaHamn, npegnaraemblx WHTEPHET-
MaraszuHamu, Bein BeIDpaH YeTeipexrura-
6antHbll MP5-nneiiep [1] (pwc. 1), B
KOTOPOM NpefycMOTPEeH BLIBOA BUAEO-
curHana Ha 6eiToBOM Teneeusop. Menio
nnenepa pycuPuUUpoOBaHO, @ UHTYUTUB-
HO NPOCTas HaBurauwa no3sonseT BuicT-
PO OPMEHTUPOBATLCA B pEXUMax OT Cop-
TUPOBKW WCNONHWTENEW, ansbomoe wunm
HAHPOE NO andaeuTy 00 CNann-woy u
NEPEKNIHEHWA Hd TENEBWINOHHBIN Bblx L4
{opHoBpEMeHHan paboTa Ha oba 3kpana
He npeaycmoTpe-
Ha} @yHKUW aH-
TEHHbBI EO3N0AEHbI
Ha xabenb ronoe-
HEIX Tenedolios

Komnewotep 4e-
pea USB-urtep-
denc pacnos+aeTt
nnewep kar n[ea
ChEMHERIX avcka
0OuMH — 3TO BHYT-
PEHHAR Nnameatob
(4 16). BTOpPON —
CMEeHHan Kapra
micro-5S0 (yonelwHo
onpoGoBaHa rapTta
emkocTed 8 I6),
HUKAKNe Opaneepkl
He Tpebyiotca. Ec-
TECTBEHHO, nepen
MogepHwuIauuven
crnegyeT npovTuCe
no BCEM HacTpon-

Ka 3
KHonka 2

KHnonka 1

il’Hea.qo AN
KapTa Micro SD
Bbikntovatens nutaHus
Pa3wém USB

Bot v pewwn a "BOOXHYTL BTOPYHO
HM3HE" B CBOW MarHWTOMOH-NPUCTABKY
“"PanvotexHuka M-201 ctepeo” (koHeuHo,
noponayT u apyrue mogenu). Cenvac ww-
POKOMY KpYry nokynaTtenem AOCTYNHb
Pa3nuYHbLIE KAPMaHHbIe Meanannenepsl —
x0Tk W "xenton" cBopkw, HO C BNONHe
noaxoafLvMK ayauonpoueccopamu. Ta-
KOW nnevep u 6bin BHEAPEH B KOHCTPYK-
UMK nepenenaHHon NPUCTABKK, KOTOPan
B pe3ynerate npuobpena BO3MOXHOCTb
BOCNPOW3BEAEHUA [OECATKOB rurabant
MY3bIKW U BUOEO, 1 cTana ewe v YKB npu-
eMHWKOM C uwdposBon wkanown. MNoa-
nepxueaemslie gopmatel AVI, MP4, RM,
RMVB, WAV, MP3, WMA, JPEG, GIF, BMP,
CMEHHBLIE KapTbl nNamaTu micro-SD, wH-
Tepgenc USB 2.0, kOMNO3UTHBIA Bu-
neoBbixon — 8 o6weM, rotoeein go-
MaLUHWIA MUHWU-MeanaueHTp!

KaMm nnewvepa (yc-
TAHOBWTbL Ha Mak-
cumMymM Uundposoin
PerynaTtop rpomMeo-
CTW, HACTPOUTE 3K-
Bananaep, SpKocTL
auecnnesw T 4.). M3
oneiTa 3JKCNAyatauuu 3TOW  MOOenu
mMoxHO pofaswTe, 4TO kKOrga namaTb
3anonHeHa Honswumu dannamu dune-
MOB, Hawny4wee GOuICTpOAenCcTBuE O0-
CTUraeTca NP1 KOQUPOBaHuKW X B (hopmart
XviD 320+240, a GoTOCHIMEN yO0CHEE
NPUMEHATL C pa3peweHvem He Conee
640-480, 4ToBbI OHU He "TOpMOIUANCE'
npu BbiBOAE. Bnpouem, accopTuriedT
BbiNyCckaemMown Npoaykuiivn NOCTOAHHO 00-
HOBRAETCA, NO3TOMY CeMYac MOKHO Hau-
™™ 1 Bonee CoBepLEHHEIN NAeNep, K TOMY
KE WNPOKOIKPAHHLIN.

Nepepenka ceenace x popadoTke
uener KOMMyTauuy CUrHana, YynpasneHma
W nuTaHua coOCTBEHHO NNenepa, a Takke
MEXaHWYEeCKON NEepekoOMNOHOBKE KOH-
CTPYKUMW  MArHMTOMOHA-NPUCTaBKKM C
yaaneHwem vactv JINM. N3 anekTpoHHon
Ha4YMHKW MarHuTogoHa Heobxoaumer Bno-

Puc. 1
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KW NUTaHWA, MHOWKAUWW, NNaTel BXOA0B W
YHUBEPCANBHOINO yCWNnutTens (4acTu4HO).
OcTaneHble NAATel MOXHO YOANWTE, HO R
uX OCTaBun B KayecTee papwtera. Bce
He%CnOﬂbBYEMbIE KOMNOHEHTbl PEKOMEH-
ayerca 06eCTONMUTE.

MNpuHUMNUaneEHas 3NeKTPUYECKan Cxe-
M3 NPOMBILLNEHHOr0 MarHuTodgoHa-npu-
CTaekv "PapwotexHuka-M201 crepeo” (2,
3] npepcTaeneqa Ha puc. 2, 3aBOACKWE
0603HAYEHUA M HYMEPaUWMA 3NEMEHTOB
ocTtagneHel 6e3 nameHeHus. KpacHbim
UBETOM nNOKa3aHbl BHOBb BBEAEHHLIE
uenu. Ha puc. 3—6 nokasaHel Heobxonu-

MbIE W3MEHEHWA B CXEME W MOHTaxe
nNaTtel BXOAO0B v 6noka nutaHus.

Ana nuTaHuA nneiepa wcnonk30BaH
npeaHasHayaBWVIACA paHee anA newrare-
na MM aeesaTUBONBTHEIA UCTOMHUK C A0-
NoMHUTENbHEIM CcTabunuaatopom Hanps-
*eHwua Ha 5 B (umeHHo Takoe HanpaxeHue
noaaeTcs Yepes ctaHaapTHek USB-pa3b-
em ang paboTel M NOA3aPAAKVY BCTPOEHHOM
Batapen akkymynatopose). [lockoneky
“3emnaHoON” koHTakT USB-pasbvema nnein-
epa, UCNoNbL3yemulil Npwu 3apsagke, He
WMEET NPAMOI CBA3K C 0BWMM NpoBOAOM
rHE30a BuIXOAHLIX CUrHanos, Beino pewe-

HO raneBaHW4YeCckn pasBaA3aTte uenk NuTa-
HWS Nnekepa OT OocTanbHbiX y3nos. OnA
3TOr0 NepepesarT OOMH NEeYaTHbIW Npo-
BOOHWK HA nnate 6noka nutanws (pwc. 6).
OT METaNIMYEeCcKOn Kpbiwkw-3kpana MCN
0TNawvsaloT NPOB0AA, COEAMHAIOWME ee C
KOPMYCOM, W NOA BWMHT KPOHLITERHA ycTa-
HaBNWBAKT CTAOWMNM3ATOP HaNPAXEeHWA
DA1’. Kpbilka CTaHOBWUTCH MMNPOBWU3NPO-
BaHHbLIM TENNOOTBOAOM A0CTATOYHOM MNo-
waav. Mvkpocxemy DA1’ nuTaoT ot nepe-
AenaHHon cekumm 6noka NuTaHus.
Briagmxtoin Gnok ¢ JINM, ICN, ycunu-
TENeM BOCNPOW3BEAEHWRA, CUCTEMON
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Nerkoe HaxaTue Ha Kax oy
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LEr A B P asm - .
; —-]f-—-l E;J r]-—f nnevep. CHAMAKT ero 3an-
Re0 B8O oo L7 Sax , HIOK KPBILWKY, QUKCUpOBaH-
el 2 “” X 887 DO
65&' Uﬂx

RIE &7« HYI BUHTamMW (B APYrvX KOH-
I} K28 58x ReZ &7n ; CTPYKUMAX MOTYT BbiTh CKO-
> 66l vnu 3awenku). Xena-
TEeNLHO patoTaTth C YEENUHKM-
TENBHBIM CTEKNOM. "3a3em-
. JIEHHBIMT  HW3KOBONBLTHBIM
#i5 naaneHukom 1 BeiTe OCTO-
il POXHBIM, T2K Kak, Hanpw-
] | rep, Datapes akkymynato-
oorg VTS 7 poB  NPpW  OTAENneHwWwu OoT
Saxl) g39 tox  HTHISH nAarel  MOXET 3axeatuTe
il a2 caqem "nMny4kon” kBapue-
XiST9n] Bbitl pe3oHatop. OTBUHYMBA-
DA3 K5LTXN1A R..' T BMHTbI. no nepumeTpy
_ i iC KiST9h2 nnatel NNenepa, Nnocne Y4ero
Ri0 150 358 oor wssimz o NOABNRETCA OOCTYN K opra-
228 p2gmx 0 == Ham ynpaenenvs, pPacnono-
E 872 ur [L‘ *EHHbIM Ha 06enx ee CTopo-
Hax.

OTpesku TOHKOro Nposoaa
MIT® (anvHon 15...20 cm)
AKKypaTHO NPUNanearT, Kak
nokazaHo Ha pwumc. 8, «
BbIBOAAM BCEX MATU KHOMOK
M BHIKNH4YATENH NUTAHWA.
Aea npoBoaa k USB-rHe3ny
HYXHBI ANUHHEeE — No 25 cm
Bce npoeopa ceueaoT no-
NapHo U MapkupyT, 4T00bI
HE CnyTaTb uUenb, KOTOpYyH
OHW ByOyT KOMMYTMPOBATL.
ToHKME 3KpPAHWMPOBaHHLIE
npoBoaa. weawve paHee kK
MArHUTHBIM ronoekam,
yAobHo wcnonb3osate Ana
BbIBOOA CUrHanebHeix uUenew
ayauo v Bnaeo

Ocoboe BHUMaHue cne-
OYEeT YAENTE NOAKNKIHEHWUD
Kk A/V ruezagy. Oeno B tom,
4TO eAwHOro craHpapra
pacnankn 4eTbiPexKOHTaKT-
HbiX Pa3LeMOB AWAMETDPOM
3.5 MM (puc. 9) Her. Mpo-
M3BOOMTENW  MCNONL3YIOT
ff_, . pasHele BapwaHTel ([4], oM.

| Tabnwuuy). HanexHee ecero

@@ @@@@@@@0 NyTem NPO3BOMKW Mpunarae-
MOro k nnevepy RCA-kabenn
ONpeaennTe KOHKPETHLIN Ba-
— - puwaHt B moem nnenepe wvc-
none3osax sapwauTt Philips,
HYMEpaLMWA KOHTAKTOB rHea-
AOBOW 4acTu pasbema noka-
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l Paspes Ne4atHorc npoBoOHHAN

3aHa Ha puc. 10 (KOHTaKT OTKMYEeHWUs
BCTPDOEHHOrO FPOMKOrOBOPWTENA  HE
ucnoneayetcs). Ha puc. 11 npeacraenexHa
uokoneeka USB-paavema.

Mpu cBopke nneiiepa BCce nposoaa
nNpONycKaloT Yepe3 NPeagapuTensHo Npo-
CBEPNEHHLIE B KPLILWKE KOpnyca oTeep-
cTva avameTpom 2,5 MM, KDOMKW KOTO-
pbIX CNEAYET CKPYrNUTE, 4TOOB HE NoBpe-
AT m3onaumio. B asyx auaroHansHeix

yrnax KpbIWKKW  Takke
CEEpNAT OTBEpCTWA Ons
BUHTOB KPENNeHus, Guk-
CUpyemblx rakamun. B
ITrmK BUHTaMM cObpaH- &
Hbl MANEWep KpensT K
NoAKACCEeTHOM NNacTMac-
cosow Haknagke JNNM.
Ana obecneyveHnn Gonee
ceobopHOro poctyna x

Howmep . Aiwa VCD Philips
KOHTaKTa Sony Panasonic player portable DVD
. - _ | 3eyx (NpaBwin
1 3eyk (neseit | 3eyx {I‘rpf]BblM ';3”221::::: kaHan, KpacHLIM
kaHan) KaHan) fil nposoa)
A = 3eyk (Nessiin
2 Hemnganma OBwwmin 335:;2;??'" kaHan, Gentii
BUAEOCHTHanN nposog)
KomnoantHem
= KomnoautHeit | 3eyk (npaswiit | suaeocHrHan
3 G BuaeocurHan KaHan) (wenTeIR
nposoa)
3eyk (npaebint | 3ByK (Nesbt g 4
g KaHan) KaHan) O6uyi OB

rHeany A/V, pacnonoxeHHomMy Ha BOKOBOW
CTEHKE Nnewepa, Ha BWHTbl HAaaesBaem
BTYNKW BLICOTOW 5 MM,

MNpoeoga ot kHoNkw 1 NOABOAAT K MUK-
ponepekniyaTento 3a beuiBlwei knasuwen

“"3anucek”, oT kHonkm 2 — “Crton”, ot
kHONkn 3 — “"Bocnpoussepenwe”, oT
KHONKKM 4 — "MepemMoTka Ha3an', OT KHon-
km 5 — "lMepemoTka enepen”. Ceutyio

napy ot USB-rHeapna ¢ cobniopeHvem
NONSIPHOCTW NOAKMIONAIDT K BbIBOAAM CTa-
6unuzatopa DA1’. Beikniovatens nUTaHus
Ha KOpnyce nnenepa ycTaHasBAveawT B
nonoxenune "OFF" — Tenepb ero dyHKumn
BbINONHAET GbiBlmid nepexknovatens MN2K
"IN BKN-BBIKN", k koTopoMy noagogat
Ayonupylowve nposoaa ot nnevepa. bois-
WUM MEPEKMIOHaTENEM TUNa MarHUTHOW
nentel "HOPM—CrQ2" moxHo ©Oyner
OTKNIOYATL BCTROEHHYID OUHAMWHECKYIO
ronoeky. MNoa KnasvLam MOXHO HEHECTKH
COOTBETCTEYIOWYK) X HOBbIM (OYHKLMAM
CUMBONUKY.

Hexopatuenyo kpeiwky JINMM nopaba-
TWBAT Tak, 4700wl WTeIpEEas 4acTe
USB-pasvema komnetioTepHoro katena
NOAKMOYAEMOro BPEMA OT BpemeHu Ons
pabotel ¢ mepwadannamm 8 dnew-nama-
TM  MOrNa BXOAWTE B CBOS THE3A0
(puc. 12) [dna 3TOro NEBbIN BLICTYN
KPbILLKKM yropa4daeaoT Ha 12 mm. obpaso-
BaBWeeCd OTESPCTHE 3a0enbieanT (Haea-
pyBaHKenM nacTmaccsl unk NeInapup-
HoW wnavneekon). NoeepxHocTe 0bpaba-
THIBAIDT Ha ¥ faqsHon Oymarcn 11 oKkpawm-
BAKOT.

Ina NogKN-EHWA K TENeBW30pY Ha
3agHen NaHenu waccu marsutogoHa yc-
TaHaBMNMEaT pasbemsl ‘Tonbnan” XS1'—
XS3'. BricerobogusiLnecd nepemerHble
PE3VCTOPLI PEMYNATOPOR YPOBHA 3anucu
WCMNONL3VIOTCA B KAYECTEE PEerynaropoe
rPOMKOCTH MONOBHBIX TEN2GOHOR, Yero He
[ocTasano MCXOOHOWM KOHCTPYKUWIA

Y npumeHeHHOro nnenepa Hanpaxe-
HWE BLIXOOHOrO ayauocwurHana aaxe Ha
MEKCHUMAaNeHOW rpoMKOCTI eaBa 00CTWra-

ONMVVA S

YIUHX3LOMNAEE
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Puc. 10

* — 1 Ayomo NK
& — 2 Ayawo NK

& — 5 OTKn. BHYTpeHHEro
rPOMKOFOEOPUTENA

2T HOMWHaNeHOr o ona NUHEUHOro BbIxO0a
anasenvn. Ecnuv B Apyrux Mogensax (mnu
NpW WMHBIX HACTPONKaX

Pastem mini USE B female

e

=

N [
b"BEMng“ USB (6)
He wcnoneayerca
+ Data

- Data
— +5 B +USB (7)

Puc. 11

Hanpsxenue B npegenax 0,2..0.755 B w
NoKasaHua NIOMUHECUEHTHBIX MHOWKATO
poe 0 nb npw Bocnpou3seneHvwn davna
tectosora tona 400.. 1000 My, aanvcan-
HOroO C NOMOLLEK NBoK Nporpamme! 3ey-
KOBOro pegaxropa

uMdpPOBOro 3KBaANZN3E-
pa) OHO OKaXEeTCH Hepo-
CTATOYHLIM, MOXHO WC-
NoONL30BATE WMEKLLNA-
CA YHWBEPCANBHLIV Nii-
HENHEN younistent DA4
K157¥Y02 (cm. dpar-
MEHT W3MEHEHHON ~xe-
mel Gnoka Ha pmc. 13)
B atom cnyyae ero
OCTABNRAKOT NOOKMOHEH-
HBIM K MCTOYHUKY 1iTa-
Hua.  lNoactpoeyHsie
peancTopel R33. R34 4a
BXOLE NUHEMHOrD you-
nirena NO3BONRIOT
YCTAHOEWTE BbIXOAHOS
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EHewrHn Bra KOHCTPYKUWMKW nocne
nepegencu noxkaszad Ha pwuc. 14 1 Ha
1-ia c. o6noxxu

MpecycmoTpersl OBa BapuadTa pa-
60Tl Mepewi, korga marHuTodoH-Npu-
CTaeka OTKNKIMeH W Haxarta kHonka "Bkn
nnevepa’ JT0T BApPWAHT COOTBETCTBYET
aBTOHOMHOMY pexumy padoTel nnenepa
OT BCTPOEHHONO WCTOYMHWEA NUTAaHWA
MO¥HO COEAVHATLCA € KOMNBIOTepOoM ANA
obroeneHns  mepmabubnuortexw. JDo-
CTYMHbLI BCE ayano- v BupeodyHKumn,
MAKCUMaNLHBIW CPoK PaboTei OT BHYTDEH-
HEr0 WCTOYHWKA OnNpepeneH ero em-
kKOCTe) (1100 mAN) BxonsT B “cnawimn’
PeXUM 1N BeIXOOAT U3 HEro ANUTEeNbHbIM
(Bonee Tpex CekyHI) HaXarTuem Ha Knasu-
wy Mukponepekniyarens S5

Bropow BapuaHT: kHOMKa "Bkn. nnewe-
pa’ He Haxarva. B pe3ynerarte qero o
BKNKOYAETCH 1 BLIKNIOYAETCHA CUHXPOHHO C
MarHMTOHOHOM-NPUCTABKOIN Npu 0BbIY-
HOW KOMMYyTauwn knasuiben "Cets” B
3TOM CNyYae QoNOAHUTENBHO NPOVCX0ANT
noasapanka Hatapeu akkymynatopos.
PaboTaT NMUHECUEHTHBIE MHAWKATOPL
YPOBHA BbIXOOA, 3@ NPOAOIHKMTENBHOCTE
paboTel HE OrpPaHNYeHa EMKOCTBK BCTPO-
EHHOro UCToYHMKa NuTanua. MNoaknoyare
KOMMABIOTED B AAHHOM PEXUME He Chnemy-
eT, Nockoneky Ha USB-rHespe yxe npu-
CYTCTBYET H2NPAXEeHWe NUTAHWA

Ocraerca poGasute, 4to nwduTeny
TBOPYECTBA MOTMYT NOWTW AaNblUe B YCO-
BEPLWEHCTBOBAHKMK APYrvx KOMNOHEHTOR
komMnnekca “Paanorexnuka- 101 crepeo’



BWUTb Pa3BoOAKY “Hyne-
BOW™ TOYKWM WMNW BO-
obuwe nepebpaTb ero
no COBPEMEHHOW Cxe-
MOTexHuke 1 popabo-
TaTs rPOMKOrOBOpUTE-
nv S30, HO 3TO yxe
COBCEM Opyran Tema...

NWTEPATYPA

1. 4GB 3.0 inch TFT
Screen MP5 Player with
Video Out. — <http://
www.blog.epathchina.
com/2008/07/10/
4gb-30-inch-tft-screen-
mp5-player-with-video-
out/>.

2. Manyw B., Che-
cape B. MNpombiwnenHan
annaparypa. “PagnoTexHu-
ka-101", — Pagwo, 1984,
Ne 10, c. 39—45, <ftp://
ftp.radio.ru/pub/arhiv/
1984/10.djvu>.

3. MarvuTodoH-Npu-
ctaska “RADIOTEHNIKA
M-201 sterec”. OnucaHwe.
DYHELMKW, XapaKTEPUCTK-
KW, CXEeMa NPVHUWNWANL-

h o Han. — <http://www.
j ~ - -"*‘-'—'*"' L Aak,, radiOtehnika.narod.ru/
- " - go/opisanie/mp0O1.
htmi>.
Hanpumep, WCNONB30BaTE W3BECTHLIA  NPsxeHMs nuTanms YM34Y po 2«31 B, — 4 Audio/Video 4-pole jack connector for cam-
"nonapok” NpoM3BOAWTENEen YCUAWTENS  HTO NO3BOMSET NOOHATE NOPOr OorpaHwye-  corders and some other devices pinout. — <http://
Y101 — BO3MOXHOCTb NOBLILEHMA HA-  HWA NWKOB BLIXOAHOW MOLHOCTWU, MCNpa-  pinouts.ru/Home/av_jack_pinout.shtmi>

MppPOoBLIE MYNBTUMETPSI

, 17B' 188

Ye noctTynHe!!
HOBLIE HEAOPOTKME UMPPOBLIE MyNETUMETRE Fluke
15B, 17B v 18B pazpatoTaHsl 1 naroToE NeHb!
B CODTEETCTBMK £ BbLICOKVMMH '|'pF!GOEEHl|ﬂMH
CTasaapToE NPONHOCTH, HAABKHOCTY (1 TOMHOCTI
yCTaHosneHHeMK Fluke.
+ OcHOBHBIE M3MEDEHKWA. N2PEMEHHDE
W NOCTOAHHOE HANPAXEHME , NEPEMEHHBIA
1 NOCTORHHBIN TOK, CONPOTHEBNEHHWE W EMEDOLTH,
2 TaK M NPOBEPKE OMOOGS i UENOCTHOCTK LEni
€O IBYKOBLIM CHIHANOL,
+ LononHUTeNbHBIE BOIMORHOCTIA M3MEDEHIN
mamepenue 4acToTe go 100 kM, namepenne
TEMNEDATYNEI W DEXMM OTHOCWTENBHEIX
wameperuin (Fluke 17B)
MNposxas 1 Ge3onacHan KOHCTPYKUMR - BCe
EXOOk!, AMANAZ0HE W HYHKLMKM MMEI0T 3aLLMTY
no HanpaxeHmo no 1000 B
B komnnekTe’ uamepuTEnoHbIE WYNb, TEpMONapa
(Fluke 17B), 321UMTHBIRA YeX0N, 3NEMEHTI
MUTEHKMA K PYKOBOACTEO NO 3KCNNYATALWM.
Hoswe umdpossie mynstumeTpe Fluke 158, 17B
1 18B yxe poctynHe:

. — [
3axkamuTe HOoBbIE UMDPOBLIE MYNETUMETPBI v
Fluke cerogms! i1 e Bais v

www.fluke.ru t_ an *.a. s
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Gatapeun waxrepckoro ¢poHaps
A. MOLUKOB, r. HmxHwii Tarun Ceepanosckoi o6n.

3ayacrtyio npuobpereHHbie Hamu MOGUABHLIE OCBETUTENbHbLIE
npubope!, NCNONb3ylOUWNEe SHEPruld BCTPOEHHON aKKyMynsTOPHOW
6arapeu, HO He OCHALEHHbIE UHAUKATOPOM €€ COCTOSIHUSI, NOABO-
[BAT Hac B cambiii HenogxoRawui MoMeHT. B aToi craree aBTop
npeanaraeTt HeC/IOXHOEe YCTPOHACTBO ANSA wWaxrepckoro cpoHaps,
no3sonsiouiee KOHTPONUPOBaTh NMPOUECC 3apsafkKu U COCTOSHUE
aKKymynaTopHo# 6aTapeu BO BpemMsi aKCnayaraymm.

XemMa YCTpPOWMCTBA MpueefeHa Ha

pucyHke. COCTORHME aKKyMynaTop-
HoW GaTtapeu oToBpaxaeT CBeTOAMOAHLIRA
vHavkaTop HL3 kpacHoro ugeTa ceeveHun.
WMHAVKATOp BKNIOHYEH B LEMNb NUTAHWUA reHe-
paropa umMnynscoe, cobpaHHoro Ha Tpaw-
auctopax VT4, VT5 no cxeme Hecnmmert-
PUYHOro myneTuBubpaTtopa. 3anyckom
redeparopa ynpasnser TpaHawuctop VT3

MEHW HanpaxeHwe Ha pe3uctope RS eoa-
pacTeT 00 3HaYeHws, OOCTATOYHOro OnsA
nepexnioYeHns NOpPOroBoro YCTPoicTea B
NepBOHAYaNbHOE COCTORHWE. TpaHaucTop
VT3 3akpoetcs, ceetoauog HL3 noracHer,
CUrHaANW3VPYA O 3aBEPLUEHWN 3apAOKV
AkkymynsTopHas GaTapes 3apsxaeTcs
OT CEeTW 4epe3 BLIHOCHOW GNOK NUTaHwA
(agantep), BbIXOOHOE HANPSAXEHWUE KOTO-

HL1 AN307BM HL3 AHSO?EM
R2 R o
3x ILJ] 104“ R;;K R9 KTg:ITgZB G@
- i 3k 100 b
§‘5 L - /] R1t
£ RIATK 4y 30
g -1+ ANI307EM — c2
m A it
-4 Q. 4 @
4 \m R5 , Im VT2 vi
¥ | VD5 12&]:@”168 | R0

VD1—-VD5 KA1056; VT1—VT3,VT5 KT31076; R10 1M; C2 22Mkx 16B

no CurHany ¢ noporosoro YCTPORCTEa,
KOTOPOE BLINONHEHO HAa TPaH3ucTopax
VT1, VT2 no cxeme Tpurrepa LWmutra. Pe-
auncropsl R2 v R3 obecneuvBaloT Heobxo-
OUMBIR TMCTepe3nc Hanpsaxenws. Brxmo-
yeHue ceetoavoga HL2 nocnegoeatensHo
B uenb 6a3bl TpaHamucTopa VT2 ynyyilsaer
crabuneHocTe pabotel Tpurrepa. KoHaex-
carop C1 ycTpaHseT NoXxHbIe Nnepexknioye-
HUA OT ceTeBbix nomex. MNogcrpoeyHsiMK
peauctopamu R3 u R4 ycranaenueaioT
BEPXHWIA U HXKHUIA NOPOrY NEPEKNIOYEHIUS.

Korpa 6atapen 3apsxeHa, TpaHaucTop
VT2 otkpelT, TpaHaucTopu VT1 n VI3 3a-
KpbIThl. Hanpsxerswe Ha reHeparope v Tok
yepes ceeTogvnon HL3 kpaiHe mansl. Mpu
CHWXEHWM HaNpsXeHWs Ha BelBoaax bara-
peu go 3,3 B 1 meHee npoucxoamT BeIicT-
poe NepekNioYeHre NOPOroBOro YCTPOW-
CTBa B ApYyroe yCTOW4MBOE COCTOSHUE B
pesynerare gencTens NoNoxutensHon OC.
B 3T0T mMomeHT TpaHaucTop VT2 3akpol-
Baercs, a VT1 u VT3 otkpoigaioTcs. Yepes
OTKPbITHIA TpaHaucTop VT3 Ha reHepatop
NOCTYNAET HaNPAXEHUE NUTAHWA, 4TO NPU-
80AMT Kk ero 3anycky. Ceetogwog HL3
Ha4YMHaeT BCNLIXWMBATb, CUIHANW3WPYA O
HeobxoaMmMocTK ee 3apsakun. Npu 3apagke
CBETOAMOA, NPOLONXUT BCMbIXMBATL, NOKA
HanpsxeHwe Ha BoiBogax OGarapen He
nocTurHeT npumepHo 4,8 B. K Tomy Bpe-

poOro nocTynaer Ha BbiNPAMWUTENbHbIR
moct VD1—VD4. Ceetoamon HL1 3enewo-
ro UBETa CBEYEHUR CNYXWUT MHONKATOPOM
NOAKNKOYEHUA K CeTW. HanpaxeHwe 3a-
PAROKW C BLINPAMUTENBHOIO MOCTa NOCTY-
naet Ha BelBOAb HaTtapew €epe3 gwon
VDS, HasHa4eHue KOTOPOro — NoracvTh
ceetoguon HL1 npw oTkIo4eHMU aaanre-
pa OT CETH MNK OT YCTPOWCTEA.

BuiHOCHOI ceTeBon agantep — kuTaii-
CKOro Mpon3soacTBa € BLIXOAHLIM Hanps-
xeHnem 9 B v TokoM Harpyaku 300 mA.
TpanaucTope VT1—VT3, VT5 — niobuie ma-
NOMOUHbIE CTPYKTYPbI P-n-p, VT4 — cTpyk-
TYpbl N-p-n C KO3PPUUMEHTOM Nepenasn
Toka 6a3bl He meHee 100, MakCUMansHBIM
ToKOM konnexTopa 6onee 100 MA 1 Hanps-
xeHwem konnektop—06asa He menee 20 B.
Avoas KA1056 (VD1—VD5S) aameHumbl
npubopamu Toi xe cepun c Mobbim Gyk-
BEHHbLIM wWHOekcoM. [MoponaoyT avoas
cepuv KO208 u apyrve, paccyvtaHHbie Ha
npsiMoi Tok He MeHee 500 mA. CeeToawo-
Al HL1—HL3 — niobeie mManomouwiHbie
COOTBETCTBYHOLLEro uBeTa ceevyeHma. Ok-
cuaHele koHpeHcatopel C1, C2 — mobuie;
C2 xenarensHo NpUMeHuTb ¢ HeGonbLuvm
TOKOM yTeyku, Hanpumep, K53-1 wunu
nofobHuiin. MoACTpOEYHEIE PE3UCTOPLI —
CN3-16. MocTosHHbIE PE3NCTOPLI MOryT
6bITe MOBBIMK, UMEIOLLIMMUCH B HANMYMK.

Bce 3nemeHTbl MOHTWPYIOT Ha nnate
pa3mepamn 125x37,5 mm. Mnaty ycranas-
NUBAIOT NOJA, KPLILWKOA GoHapsa 1 3akpen-
NAT Ha Beieopax Garapew. na 3Toro B
nnare rpeaycMOTPEHbl YCTaHOBOYHLIE
oteepcTua. Ha BepxHel CTOPOHE KPbILKK
CBepnAT ABa OTBEPCTUA NoL CBETOAMOAb!
HL1 » HL3. BuiBOoaw ceBETOAWMOOOB YO
HAIOT A0 32 MM nyXeHblM nposogom. B
yooBHom mecTe 86N1M3n KpbilwKW B KOPNy-
CE CBEPNAT €Lie 0AHO OTBEPCTUE, B KOTO-
POM 3aKPENNAKT IHE340 NUTaHWA Nnopg
BCTaBKy ajantepa.

Hanaxueanue ycTpoictea yaobHo
NPOBOAUTE C NOMOLLLID OTAeNLHOro Bnoka
NUTAHWA C PErynupyemeliM BBIXOAHBLIM
Hanpsxenvem. barapeio Ha Bpems Hana-
XKUBAHWUA HEOOX0OMMO OTKIOUUTL. Peauc-
Topsl R3 1 R4 yCcTaHaBNWBaKT B NONOXeE-
HWe, COOTBETCTBYHOLUEE MaKCUMaNLHOMY
conpoTtueneHuio, a peauctop R10 — 8
cpearee. OT 6n10ka NUTaHWA K TOYKaM Noa-
knosedma GaTtapeu nogawort, cobnopan
nonNAapHOCTL, HanpaxeHue 3,3 B. Meanex-
HO Bpawas py4ky peauctopa R4, nobwu-
BAIOTCA NOABNEHWA BCNbILLEK CBETOOMONA
HL3 3artem HanpsxeHwe yBenuyueaT no
4.8 B v peanctopom R3 gobusalotea nora-
CaHua CBETOAMOLa. ITU PErynupOBKU Npw
HanpsaxeHuax 3,3 u 4,8 B, BO3MOXHO,
npUAeTCA NOBTOPWMTE HECKONBKO pas. B
3aknoyeHve peavctopom R10 ycranasnu-
BAKOT XENaemylo YacToTy BCNbILLEK.

OpveHTUPOBOYHOE BpeMs 3apanku
akkymynaTopHoi GaTtapen — okono 48 4.

Or pegaxywu. [na npegoTepalleHns
BeIX0Aa 13 CTPOR ceeToaroga HL2 w1 Tpan-
ancropa VT2 now HeocTopo<HOi yCTaHOoBKE
ABMXKE NOACTDOEYHONO PE3NCTOPa R4 8 Hx-
HEE M0 CXEME MONONEHNE NOCNEO0BATENLHO C
HiUM CO CTOpPOHE pe3ncTopa R3 cnegyer
EKSIONHTS NOCTORHHBIA DE3KCTOD CONpOTHE-
nerven 0,51—2 kCm.

OTeyecTBEHHLIE U MMNOPTHLIE
pagvopeTany ANs pEMOHTA
panvoannaparypsl, aBTOMOOMALHON
3NEKTPOHUKMN U ObITOBOW TEXHMKK!
Mykpocxemel. Tpausuctopel. Cra-
| Bunutporel. PeaucTopsl. Lneiidel.
| KoHupeHcatopsl  Kepamuyeckue,
| NNEHOYHBIe, NOACTPOEYHLIE, SNEKTPO- |
| NMUTUYECKKe, BLICOKOBONLTHLIE. Mexa-
| HMKA OnNA BMAeoMarHUTopOHOB, BW-
neokamep v ayauotexHukw. Ceeto-
ovoasl v ortoavonst. MNaHenskn Ana
Mukpocxem. Kaccel BCcex pa3mepos
ONA xpaHenus menkwx neranein. lNa-
3epHele v Bupeoronosku. HWM-ane-
MeHTel. MHoroe gpyroe. OnTosas M
PO3HWYHAA NPOAAXa EeXEOHEBHO OT
9.00 po 18.00 no agpecy:

Poccun, Mockea, MNatHWUkoe woc-
ce, pom 18, TK "MuTuHCKMIA paavopsl- |
Hok", 3-11 3Tax, nasuneoH S546. Npoesn
ot MeTpo "TywwuHckas™ aBT. Ne 2, 210,
266.

Hdocrtaeka nouton no Poccuu.
Mpaiic-nucTel Ha Bymare v CD
KoHtaktoi: 107045, r. Mocksa,
ab. aw. 41. [
www. S-10mitino.narod.ru




CeeToauvoaHas namna
c UMM — ctabnnuzatopom TOKa

C. KOCEHKO, r. BopoHex

B HacTosiujee BpeMs B CBETOTEeXHUKEe BMEeCTO J1laMin HakannBaHua n

JMIOMMHECLeHTHbIX nNamMn BCce 4Yauje

npuMeHsioT ceeToguonbl 6naro-

Aaps MX 3aMevaTtenbHbiM CBOWCTBaM — 3HeproadPeKTuBHOCTH U
[ONroBeYHOCTH. B OCHOBHOM BbINYyCKaembie NPOMbILLIEHHOCTbIO
ceeroguoaHble namMnbl U POHaPH MOXHO pa3fennTb Ha ABe rpynisi.
CBeTUABHUKW NepPBO#A rpynnbl paccY!UTaHbel Ha NUTaHWE OT UCTOYHN-
KOB MOCTOSSIHHOIO HanpsiXXeHusi C HU3KUM BHYTPEHHUM conpoTuene-
HUEM, B 4aCTHOCTH, OT ransBaHNyeCcKMUX Umn aKkKymynsitopHelx 6ara-

peii. CBeTUNbHNKN BTOPOH rpynnsi

nony4aioT NUTaHue OT NpocTeii-

wux ceressix 610K0B nuTanusa ¢ bannacTHbiM KOHAEeHCaToOpPoOM.

I ONLT-aMNEPHAA XapaKkTepucTuka cee-
TOAMOOa CYWECTBEHHD HEeNWHEeMRHa,
noaTtoMmy ero, kak v obbluHbid  Anoa,
HENbL3A HENOCPEACTBEHHO NOAKNOYATL K
WCTOYHWKY MOCTORHHOMO Hanpsxexws. Ha
TOKOOrpaHUuMTENEHEIX pe3ucTopax Bec-
NONE3HO PacxodyeTcs IHePrua UCTOYHMKA
NUTAHWA, 4TO ABNAETCH NPUHLMNUANBHBIM
HEQOCTAaTKOM CBETUNBHWKOB NEPBOA rpyn-
nel. Jpyroi HegocTaTok — TOK Yepes cee-

CTabUAN3MPOBAHHOIO HaANPAXEHUA Yepes
TOKOOrpaHWYMBEADWWIA PE3VNCTOP, NO3TOo-
My pabounid Tok cTabunuaupyeTcs Nub
Yepea HeCKONbBKO MUHYT MOoCne BKMoNEe-
HWA. HecmoTps Ha noTtpebnaemyo Moul-
HOCTbL MeHee 3 BT, ApKOCTL Namnel Oxaaa-
nack pOCTAaTOMHOW A0S OCBELEHUA NecT-
HWYHOM NNOLLAOKW Y BXOLHOW OBepy kBap-
TVPLI, Fae namna KpyrnocytouHo paboraer
M NoHbiHe. A ana oceeuwenvs paboyero

KOHCTPYKUMW NpUMEHEHBI TPWU CBETOAMO-
0a, CyMMapHasa cuna ceBeta KOTOpbIX Npu-
MepHO COOTBETCTBYET namne Hakanvea-
HUA MoLHoCTLI0 60 BT.

BOALLWWHCTBO NPOM3BOAUTENEN CBETO-
OMOAOB YTBEPXOAK0T, HTO WX 3Heproad-
dekTuBHOCTE B 10—12 pa3s soiwe, 4em y
namn HaxanueaHus. MNpw Toke 0,6 A no-
Tpebnseman paccmaTpuBaemoil CeBeTo-
OVOOHOW NaMnoW MOWHOCTE COCTaBNaeT
npumepHo 7.5 BT. CBeTOBOA NOTOK Takoh
namnel gonxeH ObiTe 3KBUBANEHTEH awa-
NOrMYHOMY NapameTpy namnel Hakanuea-
HUS MOWHOCTLIO 75 BT. Ho nockonexy
TEeNeCHs yron wWanyyYeHua B [ABa pa3sa
MeHblWe (namna HakanweaHws w3ny4aer
CBET BKPYIrOBYHO, a CBETOAMOOHAA — TONb-
KO B ogHOW nonycdepe), BA3yanbHO Ap-
KOCTb Namrsl U3 TPEX CBETOOMOOOB AaXe
goiwe, 4em 100 BT namMnb Hakanueanus, u
npu NPAMOM "HEBOOPYXEHHOM Barnage”
HAa CBETOAWOOHYKD namny oHa ‘cnenurt”
rnasa.

Mockonbky OONrOBEYHOCTL CBETOOVO-
na onpenensieTcs €ro TennoBbiM PeXu-
MOM U cTabuneHOCTeIO pabodero Toka,
npv KOKCTPYyWMpPOBaHWKM namnsl ocoboe
BHImaHWe BeiNo yaeneHo aTumM acnekTam.
B pesynbTate nony4eHo yCTPOWCTBO, Cxe-
Ma KOTupOro nokasada Ha pmc. 1.
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TOOMOAB!, @ 3HA4YMT, U APKOCTE WUX CBEYE-
HUA 33BUCAT OT MX TEMNEPATYPLI, 4TO OCO-
6EeHHO 3aMEeTHO NP yCTAHOBNEHWW TENNO-
BOr0O pexuma nocne BknyYeHus. B cee-
TUNBHMKax BTOPOIA rpynnel Yepea CBeTo-
AnoaLl MOTYT MPOTEKaTb ONacHble VM-
NyNbCbl TOKa B MOMEHT BKJIO4EHUA W Nofg
BO3AENCTBUEM UMMYNLCHLIX MOMEX, KOTO-
pLie MOTYT BLIBECTU WX U3 CTPOA 33A0NT0
A0 WUCTEYEHWs rapaHTUPOBAHHOrO Cpoka
CnyxBul. O6LMiA HeQOCTaTOK CBETUABHU-
KOB 0Bewnx rpynn — 3aBUCHMOCTb ApKOCTU
CBEYEHWR OT HaNPRXEHWA NUTaHWA.

MNpepnaraemoe ycTpoiicTeo He wMmeeT
HV OIHOTO M3 NEepPeYUCeHHbIX HepocTar-
xoB. UMM — crabunmaatop toka obecne-
4MBAET YCTOM4MBYIO SIPKOCTb CBEYEHUs,
AonrosevHoe v 3apgeKTMBHOE yHKUMO-
HWPOBaHWE CBETOAMOLHON NaMMbI.

B cvatee [1] onucan umnynbCHbIi
npeobpa3oeatens Ha WW-koHTpONNepe
VIPer22A gna nutadus 17 CBETOAMOM0B C
notpebnAemMaiM TOKOM 20 MA Kaxablii.
Mpu 3TO0M OQHOTUNHBIE CBETOAMOLL! NOMA-
KIl04eHbl NOCNenoBaTentHo K UCTOYHUKY

MEecTa y KoMNbloTepa B6iN0 peleHo naro-
TO0BUTL Bonee ApkWin UCTOYHKUK © MM —
cTabWMNnaaTtopom TOKa, KOTOPLIA HEe Tpe-
ByeT HanaxXuBaHWs, HEe COAEPXUT HUKAKUX
TOKOOrPAaHWYMBAOLUMX PE3WCTOPOB W
obecneynBaeT NOCTOAHHYH) APKOCTE Nlam-
bl C MOMEHTA E€ BKIOHYEHWA HE3aBUCUMO
OT NEPEexXOaHbIX TEeNNOBbIX NPOLECCOB.

W3 Bcero mHoroobpazua peannayemsix
Ha PbIHKE MOLLHBIX CEETOAMOA0E BuIDpaH
ASMT-MW22 [2] ua cneayowmx coobpa-
XKEeHWi: BoNbWOoN CBETOBOW NOTOK —
145 nm; BCTPOEHHLIA B CBETOAMOL, CWUM-
METPUYHLIM CTABUNUTPOH, 3aLUMLLAILWWGA
nprbop OT NOBPEXAEHUA NPW 3aBbILLEH-
HOM HaNPRXeHWW NUTaHWA U Nepenoo-
COBKE; OOCTYNHOCTE npuobpeTeHus B
TOpProBon ceTi v Yepea MHTepHeT y pas-
NUYHBLIX NOCTABLUWKOB C BO3MOXHOCTBIO
BbibOpa NpUEMNEMON LieHbl U CPOKOB 00-
CTaeku; Hanuuve TennooTBOARWEro
¢dnanua, obnervawwero uaroToBnNeHue
namnel C NPOV3BONBHLIM YUCNOM CBETO-
Avogos 6e3 cneunansHoro TeXHONornye-
ckoro obopynosanua. B npepnaraemoin

Kak n e npensiayuiem ycrpovictee [1], B
HOBOM WmMnyneCcHOM npeoBpasoeartene
CETEBOro HanpPsXeHWs Takke WCNoNL3o-
BaH LUW-koHTpOnnep Ha mukpocxeme DA1
VIPer22A Ho ans koHTpona u ctabununaa-
unK paboyero Toka Yepes MOLHbIE CBeTO-
avopsl EL1—EL3 sTopuyHble uenv npeob-
pa3osaTteni OONOMHEHbLI CNEUWanu3npo-
BaHHOM mMmukpocxemon TSM1052 (DA2) —
cTtabunuaatopom HanpsxeHua 1 Toka [3].

Harsuvk Toka Harpysku — pesucTop
R5 — noakniodeH k mukpocxeme DA2 Tak,
4YTO HanpsixeHue Ha ee exoge |, (BuiBOA 4)
WMEET 0TPUUATENBHYIO NONAPHOCTL OTHO-
cutensHe ee obwero npoeoga GND (eui-
sog 2). Mukpocxema DA2 nopnepxvieaet
TOK Harpyskm Takum, 4tobel naneHve
HanpsxeHua Ha peavctope RS B yctaHo-
BUBLIEMCH pexume cocTtasnsno 0.2 B.
Ans eebpaHHoro conportusnerdva RS
0,33 Oma crabunnaupyemsiil Tok paeeH
0,2/0,33=0,6 A. YBenuuenune 3toro Toka
BbI3LIBACT YMEHbLLEHWE HanpaxeHna Ha
sbixoge OUT (eeiBog 3) Mukpocxemer DAZ,
npy 3TOM yBENMYMBAIOWMWIACA TOK Yepes
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vanysalowmn  gwon U1.2  sei3biBaeT
YMEHBLUEHWE 3KBUBANEHTHOTO CONPOTWE-
nenws dorToTpanauctopa Ul.1 v ysenuye-
HWE BTEKaoWero Toka no seiBody obpar-
Hou ceaszn FB mukpocxemsl DA1. 3T0
NOBNEYET YMEHBLLUEHWE ONWTENBHOCTHU
KOMMYTHPYIOWErO MMNYNLCa B MUKPOCXE-
ME 1 YMEHBLUEHWE BEIXOAHOMD Hanpsxe-
HWA npeobpazoeaTtens W, COOTBETCTBEH-
HO, TOKa CBETOAMOOHOW Harpy3aku. AHano-
MMYHO NPOVCXOAUT YBENWHEHWE BBIXOOHO-
ro HanpsxkeHus npeobpasosatens npu
CHWXEHWKW TOKA B CBETOAMOMAAX. YCTONM-
BOCTb PErynupoBaHuAa Toka obecnedusa-
eT RC-uens R7C12.
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[N 3TOro HanpsaxeHue ¢ Pe3NCTUBHO-
ro OEenUTens BbIXOOHOMO HanpsHKeHwWs
R10R11 nopano Ha Bxop V.. (BeiBon 1)
mukpocxembl DA2, koTopas perynupyet
BLIXOOHOE HANPAXEHWE TaK, 4TOOLI Hanps-
XEHVE Ha 3TOM BbIBOAE NOAAEPXWBANOCH
Ha yposHe 1,21 B. Paccuvtaem napameTpsl
nenutenst. Mpunaumaem R10 — 100 «Om,
torpa R11=100-1,21/(13,5-1,21) = 10 kOm.
Crabunuaauma BuIXOOHOIO HanpPaxXeHus
Ha yposHe 13,5 B npw BeIXOOHOM TOKE Me-
Hee 0.6 A NpouCxXOOUT aHanoru4yHO Onu-
caHHOW Bhilwe cTabunuaauvuw pabovero
Toka. Koppektupyiowan RC-uens RIC13
obecneuveaet Tpebyemylo crabunbHOCTL

55

Puc. 2

BeifpaHHbil TOK Yepe3 CeeToauoabl
0,6 A Bbl3blBAET CymMMapHOe nafeHwe
HanNpPAXeHWAa Ha Hux 12 B. B cnyyae Hapy-
LUEHWA KOHTaKTa B Harpy3ke wnw nepero-
paHWA 0OHOrO U3 CBETOAMOADE BbIXOOHOE
HanpaxeHwe npeobpa3osarens Heobxo-
AUMO OrpaHu4MTe 3HaveHwem 13,5 B.

KOHTYpa perynvpoBaHus BLIXOOHOTO Ha-
NPAXEHWUA.

MpoEKTMPOBAHWE UMNYNBCHOrO TPAHC-
dopmatopa T1 BuINONHEHO C NOMOLLEID
nporpammel  VIPer Design Software
(v.2.24) [4]. AucTpubyTue nporpammel
MOXHO ckayarte no agpecy [5]. Npwu npo-

eKTUpoBaHum Benu BoiBpaHbl CNeayowmMe
UCXOOHLIE 3HAYEHWA NapameTpoB: ceTe-
Boe HanpsxeHue — 176...264 B; nyneca-
UMK BEINPAMNEHHOMO HANPAXEHWA CeTH —
40 B: WW-kontponnep — VIPer22A s kop-
nyce DIP8: oTpaxeHHoe HanpaxeHwe —
120 B; eeixogHoe Hanpaxenve — 15,5 B,
BuixogHOW ToK — 0,7 A; marHuTonpoBog
Tpancgopmaropa — E20/10/5 na mate-
puana N27; nepsuinas ofmoTka M3
100 BMTKOB UHAYKTUBHOCTLIO 2 MITH. B pe-
aynbTaTe aBTOMATU3NPOBAHHOrO pacyeTa
NONYHEHO, 4TO ANs TpeByerion NHOYKTHUB-
HOCTU 2 mMTH nepsuydHon oBmoTen | 13
100 suTkoE npoeoga MN3B-2 owamerpom
0,25 tm MarHUTONPoOBOA TpaHchopMaTo-
pa Heobxo4Mmo BeINOMHUTE C 3230p0M
0.19 tm Ha ueHTpaneHom repHe. MNpu
atom ofimoTka cesau Il ponkHa copep-
*aTb 22 BUTKA TOrO Xe NPoBO4a AnamMer-
pom 0,05 mmMm, BbixogHas obmotka —
14 suTkoe anameTtpom 0,8 mm.

TpaHchpopmartop T1 MOKHO W3roTO-
BUTE NMBO Ha OTEYECTBEHHOM MarHuTO-
npoeoae w3 ¢pepputa 2000HM TUnopas-
mepa LW5-5, nwBo nepemoTaTe aHanory-
HBIM NepexoaHbI MMMOYNLCHBLIN TPaHC-
dopmaTtop E20/10/5 13 kOMNBIOTEPHOMO
Gnoka nutaHwa AT [na atoro tpaHcdop-
MaTOP NOrpyXakT H3 HECKONLKO 4acos B
eMKOCTe C pacveoputenem 646 (aueto-
HOM) 1 NOCNE Pas3mMArYeHA NOKPBIBaWe -
ro TpaHchopmMartop naka nowarkiBaHuen
kapkaca ¢ obmoTkamu goBuearTca ero
CcBOBOOHOMO MEPEMEWEHUA HA MarHUTO-
npogope 3atem OOHOBPEMEHHO C OBYX
CTOPOH NPOrpesarT NasnbHYKaMu Mecrta
CEAMKI NONOBMH MarHWTONPOBOAA U C
HeBOoNLWYIM YyCUNMeM pasnensoT ux. Mme-
rowmecs 0BMOTKM CMATLIBAIOT, MEXCNOoN-
HYIO M30NALAD UCNONB3YIOT NOBTOPHO

y

MepsBudHyD 0BMOTKY CEKUMOHNPYIOT
BHAYANE HAMATHLIBAKT MNEePBYID CeKuMIO U3
50 BMTKOB, AN KOTOPO ABTOP UCNONBL30-
gan npoeon N3IBTN-2-0C guameTtpon
0,2 MM, 3aTeM — BTOPUYHYKD OBMOTKY
KIYTOM W3 NATW CKPYYEHHbIX BMmecTe
Takux Xe NPOBOAOE, NOCNE Hero HamMaTel-



BaOT BTOPYIO Cekuuio nepsuuyHon. 06-
MOTKM Pa3fensioT MEeXCNOWHOW W30NnH-
umei. OBMOTKY CBA3W HAMATHLIBAOT
nocnegHe® TEM Xe NPOBOACM Anamer-
pom 0,12 mm. Tlepep, Cknenkoin MarHuTo-
npoBoda Ha OOHOWM M3 NONOBWMH anmMaas-
HbiM Hagdwnem ykopadynsawT UueHTpank-
HBIl KEPH, M3MEPAfA MHOYKTUBHOCTL Nep-
suyHOM 0BMOTKKM 1 0OOMBAACE NOAMOHKON
HeMarHwTHoro 3asopa ee Tpebyemoro
3Ha4YeHWA C MakCHMmManobHbiM OTKNOHEHW-
em 5 %. Cekuvuv neper4HON 0BMOTKW CO-
eanHAT Ha cBOOOOHOM BLIBOAE TPAHC-
dopmaTopa, KOTOpbIi yKOpauwueawT u
HUKYOa He NOAKNI4YAaIoT.

Opoccens L1 cetesoro ¢punetpa — 01
ManoMOLLHBEIX UMNOPTHEX MM, OH BeI-
nonHeH Ha marHutonposone E13/7/4 c
[ABYXCEKUMOHHBIM Kapkacom, HamoTaH 8
ABa NPoBOAA (KaX Akl — B CBOEBW CEKLWK)
0o 3anonHeHws kapkaca. Owamertp npo-
sopa — 0,12 mm, u3mepeHHan nHAYKTUB-
HOCTb — 60 MMH ons kaxoon obmoTku
apoccens. BO3MOXHO €ro caMocToATeNb-
HOE M3roTOBNEHWe Ha BPOHEBOM MarHWTO-
nposope 514 ¢ aByxCeKUWMOHHbIM Kapka-
coM. WHaykTMBHOCTL Opoccens ocoboro
3HAYeHNA He MMEET, TaK KakK OHa nony4aer-
CA OOCTATONMHOW NPV 3an0nHeHvH BCerg
NOCTYNHOIO CEYEeHWA OkHa (0BMOTKI QONX-
Hbl BbITe CMMETPUYHE!). [poccens L2 —
umnoptHeit cepun RC 0608-100, (Radial
Choke — paguvansHeii Apoccent), uHayk-
TUBHOCTE — 10 MKIH, HapyxHBI AnameTp
DEeppUTOBOI0 MarHMTONpoBona — 6 mm,
BbICOT2 — 8 MM, MAKCWUMaNbHO A0MYCTW-
Mbi TOK — 1 A. Ero MOXHO 3aMeHUTE OTe-
YEeCTBEHHLIM BLICOKOHACTOTHEIM APOCCe-
nem OAM1 unaykTueHOCTEO 10 MKMH.

Bce anemeHTbl yCTpOWCTBA, Kpome
CBETOAMOAOB, CMOHTMPOBAHL! HA NEeYar-
HOW nnaTte M3 OAHOCTOPOHHE DONLIKPO-
BaAHHOrO CTEKNOTEKCTONUTA, 4EPTEX KOTO-
poW noka3zaH Ha puc. 2. Mukpocxema DA2
B kopnyce SOT23-6 An1n NOBEPXHOCTHOrO
MOHTaXa ycTaHOBNEHa Ha NnaTe co CTo-
POHBI NEYaTHLIX NPOBOAHMKOB. BrHewHnit

Ny4wmue nopapoyHebie Habops!
x HOBOMY rofy or "MACTEP KMT"!

— EK-9889 — 4y[O KWT 3nekr-
POHHbIN KOHCTPYKTOP 4NS AeTtew oT 5 no
14 ner, 9889 cxem — 2040 py6.

— EK-218 — 4YOO KWT 3Snekr-
POHHLIA KOHCTPYKTOP ANR AeTer o1 5 Ao
14 ner, 218 cxem — 1632 py6.

— EK-39 — 4yOO KWT. 3nekTpoH-
HBIA KOHCTPYKTOP Ans Aeten oT 5 po
12 ner, 39 cxem — 690 py6.

— MT5002 — Ceepkaioumit ctakaH,
emkocTe 400 mn — 420 pyb.

— MT5001 — Ceepkalowuii crakaH,
emMKOCTb 50 MR, UBETA: XENThIN, KPacHbI,
3eneHblid, CUHWI, ueHa 3a 1 wT. 180 pyb6.

— HoeorogHss 3eeapouka (kpacHo-
3enexan) NM5050 — 463 pyb.

— HoeorogHsas enka Ha ceeToauonax
NS180 — 341 pyb.

— GPS-BoaepawaTens AKTWB
MT3032, TouHbIe OpUEHTUPLI AAXE TaM,
raoe 310 HeeoamoxHo! — 2103 pyb.

— TepmomeTp ana aywa MT4013 —

| 372 pyb.

: — Bubpobypunsink MT4090. Mopa-
pute cebe komdopTHoe NpobyxaeHwve, a
OKPYXaKOLLIMM — Kpenkmii coH! — 620 pyb.

BUA NNatel C AETanamMu WNNKOCTPUPYET
puc. 3. CeeTtouany4aowimii 6nok namne
NoOKa3ad Ha puc. 4.

CeetogunonHas namna He Tpebyer Ha-
NAXWBAHWA NPY MCNPAaBHLIX 3NEMEHTAX W
oTCyTCTBUM OWwnbok B MOHTaxe. Ho nepeg
NEPBLIM BKNKYEHMEM CBETOANOA0B HEOb-
X0O0WMMO NPOBEPKTE 3HAYEHWE CTaSMﬂHSH-
pyemoro Toka. [ns 3toro Bmecro cee-
TOAWMOOOE BKNKOYAKOT MOWHBIM CTabunmT-
POH Ha Tennooteoae, Hanpumep OB15A.
MN3mepeHHbil TOK 4Yepe3d Hero OONxXeH
HaxoQuUTecA B8 npepenax 550...650 mA.
Npy HeoBxoaUMOCTW 3TOM0 MOXHO 00-
Buteca, nogbupas peauctop RS5.

Ecnv cTaBunuzauma Toka unu Hanps-
KEHWUA OTCYTCTBYET, NOKaNu3yT AedexT-
HEI 3NemMmeHT. B paspeiB MEXOY Pe3NCTOo-
pom R6 v aHopgom wanyLawwero gwoaa
onTtpoHa U1 2 (BuiBoa 1) BpeMeHHO BKNKD-
H4awT B TOW e NONAPHOCTH ManoMOLLHEIN
ceetoamnon, Hanpumep ANB07TEM. K koH-
pencatopy C10 npeoBpasosarena noa-
KNIOYaT perynupyemeiit ctabunusnpo-
BaHHBIM UCTOYHIK NUTAHKUSE.

He nogknioyas Harpysky, nnasHo yee-
NUYUBAIOT HANPAXEHIIE HA BbIXOOE pery-
NUPYEMOr0 MCTONMHWKA NUTaHKa oT 5 o
15 B € OfHOBPEMEHHBIM KOHTpONEM Uud-
POBBIM BONBTMETPOM HANPAXEHWA HAa
suiBoge 1 mukpocxembl DAZ. Mpu yee-
NUHEHWUW KOHTRONUPYEMOro HanpsxXeHus
cebie 1.2 B ceeroamon OOnkeH 3aro-
pParteCH. TIPW CHUDKEHMU — racHyTs. Ecnu
3TOr0 He NPOWMCXOAMT, ONpPeaensT aoe-
GEeKTHBIM 3INEeMEHT B KOHTPONWPYEMOon
uenu nubo OTCYTCTBUE KOHTAKTa.

3arem B KaYeCiBE HArpy3ku K BoiXxOdy
npeobpa3oeaTtens BKNOHAIOT Pe3aucTop
10 Om mowHocTe 10 BT, KOTOPBINA MOXHO
cobparte, Hanpumep, w3 NATY NOCAENO-
BAaTENbHO BKMIOYEHHLX peaucTopos MSIT-2
no 2 Oma. CHOBA YBENWYMSADT HANPAXKE-
HWE HA BLIXOAE PerympyemMoro MCTo4Hu-
ka nutaHus ot 5 no 10 B ¢ ogHOBpEMEH-
HblM KOHTPONEM UndPOBLIM BONLTMET-
POM HANPAXEHWUA HA BLIBOAE 4 MUKpPOCXe-

MO, . EXNIAMA

— MK303 — CoToBbifi CTauMoHaPHLIA
TenedoH ctanpapta GSM — 3576 pyb

— Becwt gns Baraxa B pgopory
MT4025 — 925 py6.

— MHOrodYHKUMOHANBHBIF CBETUNBHWK/
ByavnbHuk/paano MT5090 — 3000 py6.

— WamepuTtens MOLWHOCTU 3NEKTPO-
aHeprun MT4011 — 988 pyb.

— OnekTpOHHbIK Beamen MT4020 —
488 pyb.

— MHorodyHkUMOHaneHe1 USB-apo-
martunaatop MT4040 — 842 py6.

— MT6022 — OnTuyeckas Mbillb Ha
naney — 505 py6

— "OxpaHHuK 3peHua u ocaHkun”
MT1040 — 1318 py6.

— WmMnynecHelt MUKponpoueccop-
Hel meTannouckatens "KOLWEW-51"
BMB042 — 1276 py6.

— Apantep K-nuHum BM9213 ona
NOQKMOYEHUA NEPCOHANBHOMND KOMMNbLIO-
Tepa 1epe3 USB k AnarHoCTu4eckomy
kaHany (K- unu L-nuHuu) 3neKTpoHHOro
6noka ynpaenenws (9BY) asTomobuna ¢
UeNbI0 AVAarHOCTHUKW M YyNPaBneHus ero
dyHkumaMmu — 880 pyb.

— NepexopHuk USB 8 COM BM8050
ana MK — 420 py6.

mbl DA2 oTHOCUTENEHO 06LWEero npoeoaa
BbIXOAHOW Uenu. Npu yBENWYEHWU KOHT-
ponupyemoro Hanpsxenws ceoiwe 0.2 B
CBETOAWOM, AOMKEH 3aropaThCs, NPU CHW-
KEHWW — racHyTb, B NPOTUBHOM Chyvae
VYT aederTHbIN INEMEHT B KOHTPONW-
pyemoit uenu nubo HenponasHHbLIA KOH-
TakT. MNocne obHapyXeHWs NPUHKHBLL He-
WCNPaBHOCTV aederT yCTpaHsT, Bpe-
MEHHO YCTAHOBNEHHLIKA MaNOMOLLHBIRA
CBEeTOAVOA YOansaT.

OtcytcTBUE CTabunn3aumm TOka wunu
HaNpRXEHWA fAaxe NOoCNne NpPoBEAEeHMA
nepeyncneHHbx onepauui Byner ykasel-
BaTh Ha aedexTel B NEPBUYHON Uenu npe-
obpaaosatens (onTpox U1, peauctop R3,
koHaercaTop C5). NMocne 3ameHsbl HeWC-
NPAaBHLIX 3NEMEHTOB YCTPOWUCTBO O0BLIMHO
HaYvHaeT GyHKLMOHUPOBATE HOPMaEHO

B 3aknioyerHve HeobxoauMo ewe pa3s
y6eauTeCH, YTO TOK Yepes CBEeToANOabl Ha-
xoautes 8 npepenax 550...650 mA. Mpw
TAKOM TOKE CBeToanons paboTawT B wWa-
OSLEeM 3NeKTPUHECKOM 1 TennoBoM pe-
HUMAX C MAKCHMANLHON A0NMOBEYHOCTHIO.

NUTEPATYPA

1. Kocenko C. Cetesan ceetToanogHas
namna ¢ GNokKomM NUTaHMAa Ha MUKpOCXEME
VIiPer22A — Paowo, 2010, M2 4, ¢ 21-23

2 ASMT-Mx2x/ASMT-MxEx MoonstoneTM
3W Power LED Light Source Avago technologies
Data Sheet. — <http: /www.farnell.com/
datasheets,/333206.pdf>.

3. TSM1052 Constant voltage and constant
current controller for battery chargers and
adapters. — <htip://www.st.com/stonline/
products/literature/ds 13272.pdf>

4 Kocenko C. 3sonioumns 0BpPaTHOXOOOBLIX
iranynbcHelx MM — Paguo, 2002, Ne B, c. 43, 44;
Ne7,c 47, 48: Ne 8, c 32—35 MNe9.c 2426

5 VIPer Design Software v2.24. — <http:/,
www.st.com/stonline/products/families/
power_management/ac_dc_conversion,high_
voltage_converters/related_info/vipfm5.
htm#p2>,

— BM8039 — GSM uHTEennexkTyans-

HOE YNPaBnALWee OXPaHHOE YCTPOR- |

cteo "TAPOWMAH" — 3471 pyb.
— USB-ocumnnorpad BM8020 —
2104 pyb

— SD/USB/HDD Mynetumenma nnem- |

ep ¢ HDMI eeixogom BM500 — 1895 py6.
W mMHOroe, mHoroe gpyroe!
Bcerpa B npopaxe Habopbl getanen
AN9 CamOCTOATENbHOW COOPKKM, KOpMy-

Cbl, paauoaeTanu, marepuans u 06opy-

NOBaHWE ONA NankK.

Onucanne 1 XapakTepucTukmM CMOoT- |

puTte Ha http://'www. dessy.ru

107113, r. Mocksa, a/s 10. 3BOHMU-
TE! CNPALLMBAUTE! 3AKA3LIBAWUTE!
Mo GecnnaTHOMYy MeXOyropogHomy
Homepy: 8-800-200-09-34 ¢ 9-00 po
17-30 MSK, no e-mail: zakaz@dessy.ru
“nK Ha canre www.dessy.ru

31K 1 MHOrWe gpyrue Habopwl, yanol
M MOOYNM ANA paguoniobuTensCcKoro

TBOp4YECTBA, a TAKXe KHWIMM Bbl MOXeTe |

npuobpecty no appecy: MaraavH

"TexHuyeckas kHura” Ha TeppuTopwuu |

KHUXHOU apmapkn 8 r. Jliobepus (MO),
yn. Bonkosckan. pom 67. Ten. B(915)
069-06-88.
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Tpancdopmartop Tecna —

Pa3HOBUAHOCTMU,

3KCNEepUMEHTbI

A. EJTIOCEEB, r. Cankt-letepbypr

VA l‘ 06a3aHLI CBOUM MOABNEHU-
L em w3obpereHwio » pac-
NPOCTPAHEHWIO MOLUHbBIX FEHEepPaTOPHbIX
3NEeKTPOHHBIX namn. crnocobHbix cosga-
BaTb 3NEKTPOMAarHWTHele konebaHua
MOLWHOCTBIO B COTHU U ThicAuu BaTT. B
OTnMYMe OT UCKPOBLIX FrEHEPaTOPOB, CO3-
[310LWKX NOBTOPAIOLWLMECH NAYKK 3aTyxaio-
LWUWX BbICOKOYACTOTHBIX kKonebBauuin, nam-
noeeule cnocobHbl reHepupoBaTbe Hernpe-
PLIBHBI CUrHAN, KOTOPLIM NpY HeoBxoaun-
MOCTU MOXHO NpOMOAYNMPOBaTL MO
amMnuTyne.

3JT0 knaccuyHeckue namnossie
aBTOreHeparTops!, Harpy3ka KoTo-
peix — nepev4Han obMoTka TpaHc-
dopmatopa Tecna. Takue ycTpoii-
CTBa NONynNApHbl cpeau 3apybex-
HBIX U OTEYECTBEHHbIX nbuTtenen.
XOTA W B MEHbLEN CTENeHW, Yem
SGTC. OCHOBHBIE CNOXHOCTW MpH
WX CO3naHun — Bonbwne pasmeps!

peavcTopa R1 MOXHO B HEKOTOPBIX Npe-
aOenax perynvpoearte MOLHOCTb FeHepa-
Topa. BnokupoeoyHbie koHpeHcaTopsl C1
n C3 MUHUMWU3WPYIOT NPOHUKHOBEHWE
BbLICOKOYACTOTHOrO HanpsXeHwa B nura-
IOLLYHO 3NEKTPOCETh.

McTouHMK HanpsxXeHus, NoaaBaemoro
Ha aHon namnel VL1, COCTOMT K3 TpaHC-
dopmatopa T1 oT kyxoHHOM CBY ne4w n
OAHONONYNEPUOOHOMND BLINPAMUTENA HA
COEAMHEeHHBbIX NOCNEA0BaTENEHO AMOoNax
VD1—VD4. MakcumanbHOE 3Hay{eHue

BoikNO4aTenemM SA2 sknio4alnT Hakan W
MWL YEPE3 HECKONBKO AECATKOE CeKyHA,
korna katog namnsl NPorpeeTca, noaawoT
aHOAHOE HanpsKeHWe, 3amblkas BblKio-
yatens SA1. MNogxnoyus TpaHchopmaTop
T1 &k ceTu 4Yepe3 pErynupyembin asTo-
tpaHchopmatop (NATP). MOXHO NNasHo
YBENWYMBATE AHOOQHOE HanpsxeHue npu
BKMIOYEHUN W PerynuposaTe ero 8 npo-
LECCe 3KCNEePUMEHTOB

KoHcTpyruwa Tpadcdopmatopa T3
nokasaHa Ha puc. 10. ObmMoTku | 1 |l Ha-
MOTaHblI Ha OTPE3KE NNacTUKOBOW CaHTex-
HUYeckomn TpvosLl anametpom 160 mu. O6-
moTka | coctout 1a 30 BUTKOE M30NMPO-
BaHHOro npoeopa ceuvexven 4 mm - 06-
moTka Il copepxut 20 BUTKOB 3manupo-
gaHHOro npoeoga pguametpom 0,22 mm.
BuixoaHas obmotka (lll) Ta xe, 4To U B
npeaLiayWmux CNy4asx, HamoTaHHana Ha
OyTeiNke oT kedwupa.

Mpw OTCYTCTBUM Namnbi
FK-71 MOXHO WMCNONL30BATh

VD1

vD2

VD3

SA1 VD4
“Anon” =

MOWHBIX reHepatopHeix  namn, *F1
HeobxoAMMOCTE KX BO3AQYWHONO
MK paxe BOAAHOO OXNAKAEHMA U @
BLICOKOBONLTHONO aHOOHOro nuta- fﬁ

i

HUA.

PaccmoTpym n3obpaxeHHyo Ha
pruc. 9 cxemy NamnoBoro TpaHc-
¢opmaTopa Tecna Ha COBpPEMEH-

HbIX KOMMOHEHTax. 3TO knaccuye-
CKWI reHepaTop € WHAYKTWUBHOW
(TpaHchopmaTopHoi) obpaTHon
cea3bio. lamna VL1 (nextoa MK-71,
WWPOKO NPUMEHAEMBIN B MOBUTENBCKUX
paguonepegaTyvkax) BKNOYEHa Tpuo-
[OM — BCE E€ CeTKU COeAWHEHLI BMECTE.
MNeHToAHOE BKNIOHEHWE, NPU KOTOPOM
yMEHLWABTCH NPOXOAHAR  EeMKOCTb
Namnel M CHUXAETCA BEpOATHOCTE ee
camoB03byXaeHus, B AaHHOM Cnyyae He
MMEET HUKAKWX NPEUMYLLECTB, NOCKONb-
KY UMEHHO camoeo3byxaexue u Tpeby-
eTcs.

AHOOHanA Harpyaka namnel — koneba-
TenbHbIi KOHTYP, 06pa3osanHblin 06MOT-
ko | TpaHchopmaropa T3 1M KoHaeHca-
Topom C2. Pspom € 31Ol OBMOTKOW Ha
TOM XE kKapkace Haxoawtca obmoTka
obpatHoi cerau |l. Hasoammoe Ha Hen
HanpsKeHWe NOCTYNaeT Ha CeTKM Namnbl,
ofecnevunean Heobxoaumyio AN\ reHepa-
UMUK NONOXUTENBHYI0 0BpPaTHYD CBA3b.
MNepemeHHan COCTABNAIOWAA CETOHHOro
TOKa 3aMLIKAETCA Ha KaToh HYepe3 KOH-
percatrop C4, a nocTosHHanA, nNporTekas
vepe3 peauctop R1, coapaer Ha Hem
NageHue HanpsxeHws, NpPUNOXeHHoe
MWHYCOM K CETKam namnsi.

370 — HanpaXxeHue aBTOMaTU4ECcKoro
cmeweHus. Yeenuyaueaacs no abconot-
HOMY 3Ha4YEHWI0, OHO 4aCTWYHO 3aKpPbLIBa-
eT namny npu yBENWYEHUWM amnnutyabl
BbLICOKOHACTOTHOMO CWrHana, a npw ee
YMEHBLUEHUM TOXE YMEHbLUAETCH, 4TO
NPpUBOAUT K POCTY amnnutyasl. Takum
obpasom amnnutyna konebaHwit nopnep-

KupaeTca noctosHHOW. [oabopkon
Havano cm. B "Pagmno”, 2010, Ne 11

nynbcupytowero ¢ bacrotoin 50 Mu Ha-
MPAXEHWUA HA BLIXOOE BLINPAMUTENA —
okono 3 kB, CurHan nutaemoro Takum
HaNpPsAXEeHWeM reHeparopa umeert Gopmy
scnuiwek BY konebaHuii, cnepyowmx c
4acTOTOW NyNLCaUMKU. ITO HECKONLKO 0B-
ner4aer pexum pabotel namnel (Hanpsa-
xenve 3 kB 6onewe ponyctumoro anA
HEE B HEMNPEPLIBHOM pEXWme) n Gnaro-
NPUATHO BAWAEBT Ha 4vUcno u dopmy
Habnioaaemblx paspagos.

Hanpaxenwe Hakana noctynaer Ha
namny VL1 ot Tpanchopmatopa T2. Bax-
HO OTMETWTb, 4TO BKMOYATb YCTPORCTBO
HeoOxonuMo B ABa atana. Npexane Bcero

Tmoo
Puc. 9

menee mownyio MY-50. a takxe
NPUMEHABLLIUECA B CTPO4HOW
pasBepTke TEeNesV30pOB Nam-
nel BM36C, 6MN45C. Ons yse-
NUYEHUA MOLWHOCTKM  Takue
namnel MOXHO BKOYaTL na-
pannencHo. He 3abyoete Tak-
we nopobpare TpaHchop-
matop T2 ¢ HanpaxeHwem Ha
BTOPUYHOWN OOMOTKE, COOTBET-
CTBYHLWMM HOMWHANEHOMY HAa-
NPSKEHWUID Hakana npuMeHae-
MOW namnel

KonebartenbHbit KOHTYP B
aHogHoM uenu namner VL1
HeobX0AMMO HACTPOUTE Ha
Pe30HaHCHYI 4acToTy 0DMOTKY
Il TpaHcpopmatopa T3. Ans
3TOr0 Cneayet W3mMepuTb WH-
DYKTUBHOCTE 0BMOTEW | 1 N0 WU2BECTHON
¢opmyne paccHuTaTe EmMKOCTb. KoH-
pexcatop C2 ponxeH OGbiTe BLICOKO-
BONLTHEIM, Hanpumep KBW-3. Xopowwe
pesyneTaTel AaeT WCNONb30BaHWE Ba-
KYYMHOIO NEPEMEHHOMNO KOHAEHCATOPA.

Ecnu uamepuTe WHAYKTMBHOCTE HEeT
BO3MOXHOCTWU, OT 06moOTKM | MOXHO che-
naTte HECKONbKO OTBOAOB W nopobpate
ONTUMANEHOE HMCNO BUTKOB B HEI MO Hau-
Gonewen gavHE NonyYaembix pazpaaos
Mmeet cmbicn NpeaycMoTpeTe BO3MOX-
HOCTb nepemeweHua obmoTkn Il oTHOCHK-
TensHo 06moTku | ans nopbopa onTuMans-
HOro koadhduumenTa obpatHON CBA3N.

Tak xe. kak 1 B Npeguiaywem cnydae
cnegyeT NOMHWTBE, 4TO YCTPOWCTBO CO-
OEPXUT 3INEMEHTHI, HaxOARLWWECA NOMO
ONACHLIM ONA XU3HW HAanpaxeHuem. Jo-
60€e NPUKOCHOBEHWE K HEMY MPW BKNHO-
HEHHOM MUTaHUW HeponycTumo. Bcwo
perynupoeky v popaboTky ycTpoicTea
MOXHO NPOU3BOOUTE TONBKO NOCne ero
OTK/HOHEHWA OT CETWU U NPUHYAUTENLHOMN
PaspRpku BCEX BbICOKOBONBTHLIX KOHOAEH-
CcaTtopos.

B uenom, MOXHO OTMETWTL, 4TO NO
cpaeHenwio ¢ SGTC VTTC pabotaeT He-
CKONBKO "Msrde”, a ero KOHCTPyKUWs
ynoOHee 3a C4eT OTCYTCTBUA Pa3panHIka
KOTOPEIN NOCTENEeHHD 0bropaer v Tpebyer
perynupoeku. MIHTEPECHO OTMETUTL. 4TO
pa3paAnbl HE NOXOXKM HA Te, 4TO Nonyya-
AMcL ¢ nomowbio SGTC. Becema Heoxu-
AaHHa cnupaneHas dopma CTPUMEepoB
(pnc. 11), NnpuyMHa 3TOrO 3BTOPY HEwa-
BECTHa



Y1066l cpaeruTE HOPMY PaA3PAN0s Npu
NYNLCUPYIOLLEM U NOCTOAHHOM aHOAHOM
HaNPRXeHWH, OOHONONYNEPUOOHLIW Bbi-
NPSIMUTENE ZHOAHOrO HanpsXxeHua Gbin
3aMeHeH ABYXNONYNEPUOaHEIM (ANOAHBIM
MocTOM) U A0BaBNeH Craaxuwearowmin
xoHpexcarop 6onswon emkocTn. Pesyns-
TaT NokasaH Ha puc. 12, Pasznuyua xopo-
wo suaHbl. MNpwn BLICOKO4Ya-
CTOTHOM HanpsxeHun, reqHe-
DPUPYEMOM BCMbILUKAMMW, KaX-
ObA CTPUMED CywecTeyeT
NUWE nonnepwoaa CeTesoro
HanpsixeHws. Hoebld pa3psan
HE NOBTOPSET NyTb CTaporo, a
YCTPEMNAETCA B Opyroe
MECTO. Mbl BUWAWM HECKO/BKO
LONWHHBIX OOWMHOYHBIX CTPpW-
mepos. MNpu HenpepbiBHO
resepauumn 06pa3oBaswwniica
“thaken” ropuT NOCTOSHHO. OH
BECbMa NOXOX Ha 00bMHOEe
nnama u naxe OTKNOHAEeTCH,
ecnu Ha Hero nopyTe. OaHako
B HENOABMXHOM BO30OYXE
dhaken Hanpaened He CTporo
BBEPX, Kak 0BbiMHOE Nnams. a
NOA HEKOTOPLIM YINOM K BEP-
TuKkanu. BoamoxHo, 370 cBR-
33aHO CO CTPYKTYPOW MarHuT-
HOMO NONg BOKPYr TpaHcdop-
martopa

PasHvua B pexvmMmax xo-
POLIO 3aMETHA W Ha CNyX: B
NYNECUPYIOWEM CNbILLEH MPOM-
KW ryn ¢ 4actoTor 50 Ny, a B
HENPEPLIBHOM — NUWb Nner-
kOe wuneHue. TeopeTuyeckun
MOXHO MCNONb30EaTL TPaHC-
dopmartop Tecna B Ka4ecTee
WCTOYHUKE 2BYKA, ECNv Npo-
MOOYNMpOBaTe reHepatop
3BYKOBLIM CUrHanom. daktu-
Heckn nony4utca AM nepe-
natumk, paboTalowwmii  Ha
PEe30HaHCHOM HacToTe TPaHC-
dopmaropa Tecna.

Buin npoBeneH uHTEpec-
HEI 3KCNEPUMEHT C “WMOH-
HbIM nBuratrenem” — Bep-
TYLLKOI U3 3NEeKTPONPOBOASA-

Puc. 13

WEerc matepuvana, NnoOMeweHHon Ha ocT-
PWE BbIXOOHOrO 3nekTpopa Tpaschopma-
Topa Tecna. MOTOKU MOHM3UPOBAHHBLIX
4acTuU, CNeTas C OCTPLIX 3arHyThbIX KOH-
U0B NONacTen BEPTYLWIKW B OQHY CTOPOHY,
CO303I0T PEAKTUBHYIO TArY, NPWBOAALLYIO
€e B ABUXEHWE.

Ona nony4eHus XOpoLwwux pe3ynsTartos
BEPTYLWKA A0NXHA ObITk NErKOM W XOpPOWOo
cbanancupoeaHHoit. 410661 Caenate ¢o-
TOCHVUMOK, MOKas3aHHeld Ha pwuc. 13,

aHoaHOe HanpsxeHwe Ha namne VL1 npu-
wnock cHM3auTs no 1000 B. Mnave spawe-
HWE NONY4anoChb CNWWKOM BbICTPbIM 1
BEPTYLLIKA 4ACTO Nnanana.

Cnenyer OTMETUTL, 4TO HECMOTPS Ha
100-neTHiOW WCTOpWIO, TpaHcdopmarop
Tecna ewe He u3ydeH A0 koHua. Hanpw-
MEp, aBTOPY HE YOaNnoCh HaNTK ODBACHE-
HUA cnupansHon ¢GopMe CTPUMEpOB,
MEeTOOMKKM TOYHOro pacuyeTa BXO4HOrO
CONpPOTUBNEHUA TpaHcdopmartopa Tecna
W €ro TO4HOMO COrNacoBaHnA C reHepaTo-
pOM, METOAMKMW PacHETa ANVHLI Pa3paaos
WU BAWAHKWA UX COBCTEEHHOW EMKOCTW Ha
Pe30HaHCHYI0 4acToTy TpaHcdopmaropa.
Cyna no scemy, 3T npobBnemsl mano
WCCNenosanics 1 NPakTU4eCKW He OCBe-
LWEHL! B AOCTYMHBIX MCTONHUKAX.

B obwem, tpavchopmatop Tecna —
BECcbMa 0BWWPHOE 1 HEe A0 KOHUA U3Y4eH-
Hoe none gna akcnepumedTos. Cpean
AWNETAHTOB Aaxe ObITyeT MHEHWe, HTO
KNA tpanchopmaropa Tecna npessiwaeT
100 %. nockoneky OH YepnaeT “ceoBopn-
HYIO 3Hepruw” na npoctpadcTea. 370,
KOHEYHO xe, fganeko He Tak., Hukakux
HAPYWEHWA 3aK0HA COXPaHeHWUs IHeprum
npw oneiTax ¢ Tpalchopmaropamu Tecna
HE 3aMeYeHo.

Kak ynomuwHanoce selwe, TpaHcdop-
matop Tecna — AQOBONBHO MOLWHBIA WC-
TOYHUK 3NEKTPOMArHUTHONO WM3Ny4YeHWus.

MNoatomy ObINO MHTEPECHO OLEHUTHL Ero
BO3MOXHOE BNWAHWE HA OpYyrve 3nekT-
pOHHbIE ycTpoicTea. [NR akcnepumes-
TOB WCNONL30Bancs TpaHcdopmaTop
Tecna ¢ reHeparopomMm Ha 3INEKTPOHHOW
namne, 3aleMnedHbln Ha HYNEBOW Npo-
BOA 3NeKTpuyeckon cetn. beino otmeve-
HO Chneayiouwee.

— KOMNLIOTEP, PacnOnOXeH-
HbliA B MeTpe 0T Tpancdopmaro-
pa, TepReT COEAVHEHWE C CEeTbio
Wi-Fi. Buwaumo, 3to peaynsrtar
neperpysky BXOAHBIX LENen mMo-
ayns  Wi-Fi. MNpu pasmewexun
koMnelOTEPa Ha Bonbliem pac-
CTOSHWUW COENMHEHWE C CETLIO He
npepLiBaeTcs;

— 3NEeKTPOHHAA MEeTEeOoCTaH-
UMA. HAXOAACH B METPE OT TpaHC-
¢dopmaropa, NopaeT 3BYKOBbIE
curHanet, NoAo6HBIE CONPOBOX-
OA0WMM HAXATUA H3 BE KHOMKMW,

— COTOBLIW TenegoH B MeTpe
o7 TpaHcdopmaTopa pabotaer
HOPMasHO, NO3BONAR COBEPLATL
W NPUHWUMETD 3BOHKM,

— TEeNesn3op, NOAKNIOYEHHBIN
K kabenbHOW CEeTW, U pagvonpu-
eMHuKk gmanazona FM, Haxopsck
Ha PaccToAHMK 3 M OT TpaHcgop-
maropa, paborawoT Ge3 kakux-
nndo nomex.

Takum obpa3som. ocobBeHHo
0nacHoro BAWAHWA HA ObITOBLIE
3NEeKTPOHHBIE NPUBGOPLI 3BTOPOM
3amedeHo He Beino. OpHako npw
NpOBEOEHMW ONbITOB BCE-Takw
pekomeHaoyeTca cobniopate pa-
3YMHYKD OCTOPOXHOCTb. Hanpwu-
MEp, AOPOroCTOAWYK annaparty-
Py MMEET CMBICA Ha BPEMRA 3KCNe-
DUMEHTOE U3IMHECKKM OTKNIOYETL
OT ceTn. PekOMEHOYEeTCH Takxe
OTKMOHYUTE BCE aHTEHHEl WU ONWUH-
Hble kabenu, coeguHSIIoLWNE 3NeK-
TPOHHbIE BnokK. 0 BO3MOXHOC-
T\ cnepyeTt ucnonb3oeaTe ANA
TpaHchopmartopa Tecna oTAEnb-
HOE 3a3emneHue.

XoTa B MHTEpHETE BCTPEYaloT-
ca onucanus TpaHchopmMaTtopos
Tecna ¢ onuHOW pa3psaoce Donee nony-
METpa, aBTOp He pekomeHpoBan 6wl
Lenarts W 3anyckartb WX B AOMaLLHWX YCNO-
BUARX.

WMutepecyiowmecs Gonee nogpobHon
VHDOPMALMENR O BLICOKOBONBTHOM TEXHW-
ke wu TpaHcdopmaropax Tecna moryT
0BpaTuTLCA K UCTONHWKaM [2—T7].
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PEFrYN49TOP MOLWHOCTU
C TAMMEPOM KP1006BU1

C. CEMUXATCKWH, r. Eiick KpacHogapckoro kpas

O6b14HO B PazoNMNyNbCHLIX PErynsaTopax MOLWHOCTU MOMEHT
OTKPbIBAHUSA TPUHUCTOPA W3MEHSIOT, PErynupys rocTofHHYKO Bpe-

MeHn 3apsakn KoHaencaropa. B

ONMUCBIBAEMOM HUXE YyCTPOHCTBe

ynpasaeHne NPpoucxXogquT NnyTeM naMeHeHUs noporos cpabareiBaHus
KoMnaparopos Ttaiimepa KP1006BH1 npu nocTrosHHOW CKOPOCTH

3apsagky KoHgeHcaropa.

PUHLMNKMANLHas CXema perynatopa
MOLWLHOCTW Ha HanpaxeHue cetw 220 B
noka3sana Ha puc. 1. Crabunutpox VD2 ¢
peaucTopom RE obBpasyior orpaHuyuTens
HanpsxeHws CeTW Ha ypoeHe 5.6 B, pe-

aucTopet R1, R2 u konpeHcatop C1 —
BpeMA3afauyio uene tammepa DAT.
MNepemendbil pesanctop R4 no3eonser
WM3MEHSTE NOpor cpabaTteiBaHna Komnapa-
TOpPa BLICOKOro ypoeHSA Tawmepa DAT w
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Takum 06pa3om, perynuposaTte MOLLHOCTE
Ha Harpy3ke.

Tanmep DA1 BKIIOYEH NO CXEME MyNb-
ruewbpartopa 1 B Te4YeHwe nonynepnoaa
HaNPSXEeHWa CeTH, NOKa Ha HEro NOCTYNa-
eT HanpaxeHwe nuTasus. GopmMmupyer
nayky MMNyNbCOE OTPMUATENBHOW NONAP-
HOCTWU, ONUTENBHOCTE KOTOPkIX ONpegene-
HE CKOPOCTLIO paspsoru KoRAeHcaTopa
C1 4epes BHYTPEHHWIA BLIXOAHOW TRaH3NC-
TOp TankMepa v peauctop R1:

t, =0.7R1C1 =10 mxc

C konnerxtopa Tpanauctopa V1 wHa
yNPaenaowmin nepexon TpuHnucTopa VS
NPUXOOAT NONOAKUTENBHBIE HMIYNbCH.

B Ha4ane nonynepuoaa, Korna ceTesoe
HanNpaXeHre Ha4YuHaeT yBen4MeaTecs o7
Hynsa, koHaeHcatop C1 paspaxeH, Hanpa-
XEHME NOpora cpabaTeiBaHKMA kOMNapaTo-
pa BbICOKOrO YPOBHA MpU BEPXHEM MO
cxeme NonoxeHun apvxka pesvnctopa R4
pasue 5,1 B. Ha Boixone Tanmepa (Ha
BHIBOAE 3) BLICOKWNI YPOBEHE HANPAMEHINA
{okono 5.1 B} TpawnsucTtop VT1 1 TpUHW-
cTop VS1 3akpbiTel, MOCT U3 AMOAOE
VD3—VDB HanpsxeHWe CeTW Ha Har py3ky
He Nponyckaer.

MpumepHo Yyepes 57 MKC HanpsxkeHve
ceTun gocTuraet 3HadeHra 56 B Mocto-
AHHAA BpEMEHM 3aPAAKV KOHOAeHcaTopa
C1 paeHa:

T, ={R1+R2)C1=3.6 mc.

C Tarow NOCTOAHHON BPEMEHIN KOHOEH-
catop C1 3apaonTca A0 HaANPSXeHWs no-
pora cpabaTtbiBaHuAa KOMNApaTopa BbiCo-
Koro ypoexsa (5,1 B) za 9,9 mc. Mpu atom
HANPAXEHWE HA BeiXOOAxX TAWMEpPa yMeHb-
WHTCA A0 HYyNA 1 koHgeHcaTop C1 HadyHer
pa3pa¥arsCcs N0 HanpaxeHud nopora
cpabaTtelBaHUs KOMNAPATOpa HW3KOro
yposHA (npubnivautencHo 2,5 B) Tpax-
ancTop VT1 GTKpPOETCH. W Ha yNpaenao-
uem anexTpoge TpuHucTopa VS1 Gyoer
OT¥DLIBAKOULEE erD HaNPARXEHWUE amNnunTy-
noi 5 B B Tevenue npymepno 100 mko

Tak Kak HanpsxeHve Ha cTabunuTpoHe
VD2 c momenTa t=9.9 MC HasMHaeT yMeHb-
WareCa, To yMEHBWAETCH 1 NOpor cpaba-
TEIBAHMA KOMNAEpaTopa HW3KOro YPOBHRA,
noatomy kongeHcatop C1 paspagurcs no
Hyns [fanee uwknel 3apankv—paspaoky
KOHOeHcaTopa ByayT NOBTOPATLCA B Kax-
oM nonynepuoae.

TPUHWUCTOP OTKPLIBAETCA, HO Hanpaxe-
HWE B CETW 1 TOK Yepes Harpy3ky K aTomy
MOMEHTY yXXe HEAOCTaTOYHBl AN yaepxa-
HWA ero oTKpeITeiM. MNO3ITOMY MOWHOCTE B
Harpy3ky NPakTUHecKu He NocTynaer

Ecnu Tenepe yMeHbWUTL PE3NCTOPOM
R4 nopor cpabatwiBaHua kOmMnapaTopa
BLICOKOrO ypOBHA, Hanpumep, 0o 4 B. koH-
nexcatop C1 3apsguTca A0 3TOM0 YPOBHA
3a Bpems OKONO 5 MC, a NoTOM Hanpsaxe-
Hue Ha Hem Oypet konebatbCs mMexay
3HaveHuamu 4 B 1 2 B ¢ nepuoaom

T=07(2R1 + R2)C1 = 2.5 mc.

CooTeeTcTBEHHO Talimep chopmupyeT
B Npeaenax nonynepuofa HanpsxeHus
CeTW Nauvky UMMNYNbCOB ANUTENBHOCTLIO
kaxobit 10 MKC, Ha4mHas C cepeawHs
nonynepuona. Nepesii Xe uMnNynbec Naydxkn
OTKpOeT TpuHucTop VS1, n B Harpyaky
NOCTYNT NONOBIHA NONYNEPUOAA HaNP!-
KeHuA cetTk. OcTanbHbIe MMNYNbChE NaYKK
Ha paboTy perynatopa MOLWHOCTH HEe OKa
KYT HUKAKOro BAMaHWA. Ecnn no kakoii-
nMbBO NpuUYLHE TPUHWUCTOP HE OTkpbICS
nepesiM WMNYNBECOM Naykun, ero OTKpCleT
BTOPOM MMNYNLC MNW NOCNEAYIOLINE.



TpUHUCTOP 3aKPOETCH B KOHUE nony-
nepwoaa, KOrga HanpRxeHwe Ha Hem
YMEHBLLMTCR A0 HYNA. dopmMmupoBaHue
uMnNynsCoB ByaeT NPOAOIXaTeCH A0 Tex
NOp, NOKA HE HA4YHYT YMEHLLWATECA Hanps-
KeHue NUTaHua Talnmepa n nopor cpaba-
TLIBAHMA KOMNApaTopa HM3Koro ypoeH:A n
noka koHpeHcatop C1 He pa3spsouTtcs 0o
HYNA.

MakcuMansHas MoLWHOCTE ByneTt no-
cTynaTk K Harpyske npv NOpPOroBoM Ha-
npsxeHnn okono 0.4 B (npu meHbwem
Tanmep HauuHaet paboTate HeyCTOonYM-

B0), koHaeHcaTop C1 3apaauTcs Ao 3Toro
3HaqeHun 3a spema okono 0,3 mc, 3a ko-
TOPOE HANPSXEHWE CETV AOCTUIHET NpW-
mepHo 29 B.

Bce petanu perynatopa, Kpome nepe-
mMeHHOro peauctopa R4, CMOHTUPOBaHEI
Ha nNedYaTtHoln nNnarte u3 GoNLrMPoOBaHHOro
CTEKNOTEKCTONMTA TONWMHON 2 MM. Yep-
TeX NNaTel NpeacTasneH Ha puc. 2. Tpau-
auctop VT1 — mobon ua cepuin KT361,
KT3107, a owon VD1 — w3 cepwin KO503,
KO521 MMepemerHuin peawnctop R4 —
CN3-9a (1 CM4-1a) ¢ GyHKUMOHANLHOM

"Berywasa ctpoka”
Ha cBeToamMopax

A. BOTJAHOB, r. KpacHonap

aasucumocTeio B ona obecnedverua nnae-
HOCTW PErynupoOBaHWA NPK Manbix 3Haqe-
HWAX MOLHOCTK B HArpy3ke.

J[lna oueHKN MOLWHOCTY, NOABOAMMON K
Harpyake, cnefyet nof py4kown NepemeH-
HOro pesncrtopa R4 pasmectute Kpyro-
BYIO LUKaNy, NporpagyvpoBaHHyl0 B Npo-
LEHTaxX OT MaKCHUMANLHOM MOLLHOCTHK, 8 Ha
PY4KE YKpenuTb CTpenky—ykasatens. O
TOM, Kak rpagyvpoBaTb LWKany, MOXHO
npoynTaTte B cratee M. O3onuHa "Pery-
NATOP TemnepaTypsl xana nasnsHwka” B
"Pagwo”, 2010, Ne 4, ¢. 30, 31.

Mpeanaraemas koHCTpykuua “Gerywei ctpokn” (BC) npegHa-

3HaYeHa AN PeKnamHo-uHGOPMALUMOHHbIX, Pa3BneKkaTesibHbiX ¢
apyrux nogobHeix yenei. Oguum u3 tpebosawni, NOCTaBNEHHbLIX
npu ee paapaborke, 6bina MaKkcuManeHas NpocToTa MCNOAb30Ba-
HUSA: TEKCT coobLeHns roTOBUTCA Ha KOMNbIOTEpPe, a 3aTemM GbIcTPO

nepenaertcs gna orobpaxenus Ha Tabno b6C.

i (" — abdexkTneHoE 1 HEOopOroe
l) MHGMOPMALMOHHOE CcpencTeo. Ap-
Kaf, AVUHAMWYHO M3MEHSIIOLLARCH KapTuHa
npyUBNEKaeT BHUMaHWE W NO3IBONAST O0-
HECTW OO0 NOTPEbUTens MaKCHUMaNbHbIN
nBbeEmM TEKCTOBOW W NCeBAorpaduyecKon
WHGOPMAUMK, UCNONL3YA MUHUMYM NPO-
cTpaHcTea. BC moxeTt umers noboi kop-
nyc. UBET CEEYeHNS, pasmep 1 Tun wpud-
Ta, BEIBOAWTE COOOLEHWA Ha NOBOM A3bIKE
W Nepemewats MaobpaxeHwe C pazHon
ckopocTeo. MNpegycMoTpeHa peanu3aumns
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Takux Bu3yaneHbiXx 3¢dekTos, kak octa-
HOBKA TEKCTa HA HEKOTOPOE BPEeMS, MHBep-
CWA CYMBONOB, YXOA M306paxeHns BBepx
WK BHKM3. Bnaronapa BO3MOXHOCTM CO3-
nadus wpndTos CaMmuM NONb30Barenem,
BO3MOXEH BLIBOA, BCEBO3MOXHBIX NOroTw-
nOB 1 pPa3nuyHbIx rpaduyecknx 0bpasos

OcHoBHbIE
TEXHWYECKHMEe faHHbIe

HYucno cTonbuoe (KONOHOK)

CBETORVOOOB ... & e v g s 96
Y1cno ceeToouoOnoR B CTONG-

Ue (YMCNoOPRaoB) ... .o 8
WwpuHa cumsona. cTonbuos . ... ... .. 8
MNpomexyTok Mmexay cumeona-

M, cTONBUoB .. ......... & i)

MonHas AanvHa BbIBOAVMORN
CTPOKIM, CUMBONOB, He Go-

I e s S A A S S 59 000
Hanpaenedwe negemMeLlleHny
TEKETA o 1iose i e imowrmmrim .cnpasa

Haneeo
Obrem 3HaKoreHepaTopa,

CUMBONOE .. ... ... ...2048
HRTep@eic s o ssb e o s RS-232
faneBaHu4eckasa pas3saska .eCTb
Wntepean pabouenh Temnepa-

VO IE v ...~40..+50

Brewrwin ua oaroro moayna 6C (ece-
ro mx Tpw), cogepxawero 32 cronbua no
BOCEMb CBETOAWMOAOOB B KAXA0M, NMOKasaH
Ha doTocHumke puc. 1. B 3aBrucumocTi
OT BNaro3awmTHbIX CBOWCTE KOpnyca w
APKOCTK NPUMEHEHHBIX CBeToawonos BC
MOXHO YCTaHABNWBATE KAk B NOMELLEHWK,
TaK W BHE €ro, a TakXe B TPAHCMNOPTHBLIX
cpencrTeax. LIBeT n apkocTe ceeverHns Tab-
N0 3aBWCAT OT TNA CBETOANOLOB.

BC moxeT paboTate OT aBTOMOBUNEHON
akkymynaTopHown 6atapew wnu apyroro
WCTOYHMKE NOCTORHHOMO MNK NEPeMEeHHO-
ro Hanpsxexua 9...15 B. NoTtpebnsembiin
Tok 0.5...3 A B 3aBUCHUMOCTK OT CpenHero
TOKa CBETOAMOA0E W BEIBOAWMOW HAAMUCHK.

Noaroroska v 3arpy3ka 8 6C aHakore-
HEPAaTOpa 1 BbIBOAWMOro TEKCTa NPOU3BO-

OATCA C© NOMOLWLLID KOMNboTepa. Paspa-
6oTtanHan onA atoro nporpamma Stroka29
pafoTaeT no4 ynpasneHnenM onepauron-
Hoi cucTembl Windows. O B03MOXHOCTAX
1 OCOBEHHOCTAX ATOM NPOrpamMmMbl MOXHO
y3HaTb, BLIOPAE B €€ MMAaBHOM MEHIO NYHKT
"Cnpaska—omouw".

BC coeagunsiior ¢ COM-nopTomM KOmM-
neoTepa kabenem anuuoi po 100mMm ¢
paasemamit DB-9M (k BC) v DB-9F (k kom-
netoiepy). B kabene noctatoqHo AByx NRo-
BOAOB, COBAMHALUMX MExXay coBoi cooT-
BETCTBEHHOD BLIBOAL! 3 1 5 pazvemos. Mox-
HO MCNONB30EaTE 11 CTaHﬂapTHbiﬁ MOOER -
Hbil kabens (Be3 nepekpecTHbix CBA3en)
OBmen vHbopMauven OOHOCTOROHHWIA
TONLKO OT KoMNbOTEPa kK BC co cxopocThi
1200 Bon, sBocemMbio MHGBOPMALMOHHBIMK
paspagamu 0e3 KOHTPONA YeTHOCTU 1 0f-
HLM CTONOBLIM paspaaom. CTons Hu3kas
CKOpPOCTL nepenasw BuiOpada 4na Toro
yTobb KoHTponnep BC ycneean 3anuchl-
BATE Ka¥ bl NPUHATLI OT KOMOBKTEPa
GanT B8 06NaAADWYI0 HEBLICOKUM DbICTPO-
[ENCTEMEM 3HEPrOHE3IABUCUMYIO NAMSATh.

Mpu nepeom skntoseHu BC namate
XPaHALLEs 3HakoreHepartop, 3anonHena

kopamum OxFF, 4To cooTBeTCTRYET BRNKYE-
HWIO BCEX CBETOAMOA0B BO BCex cTtonbuax.
Moatomy ece tabno ceetwutcA. Hrobel Ha-
YaTk paboTy, HeOBGXOAMMO HAMTY FOTOBLIN
¢dann 3HakoreHepaTopa unKn C NOMOLLBH
nporpammel Stroka29 noaroToBMTE HOBLIK.
372 nporpamma no3sonseT W nepenucaTte
KOObl 3HAKOreHepaTopa 13 daina B aHep-
roHesasucumyto namate BC. Ona atoro
AOCTATOYHO NPW NOAKNIOYEHHOW K KOM-
netoTepy BC HaxaTe B OKHE NPOrpamMmel Ha
kHONKy "lMepenate BO BHELWHEE YCTPOM-
cTeo". Tem xe cnocobom mMoxHOo B mobown
MOMEHT 3aMEHUTE 3HAKOreHepaTop.

B okHe nporpammel Stroka29 rotosat u
noanexauwmin BelBOAY Ha Tabno TekcT. 3Ty
onepauvio 3aBeplardT Haxarvem Ha kK-
paHHylo kHonky “3arpyaute”’. O npueme
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TEeKCTa CBMOETENLCTBYET cneuwduyeckoe
mMuradue tabno. Mo 3aBepweHrn npuema
HA4YHETCA ero UMKIMHECK1id BbiBoa Ha Tabno.

MNepepnasaemeiit kKomneloTepom B BEC
6nok wHpOpMaLMKM BCeraa HauyuHaeTca
nocnenoeaTensHocTeld w3 250 kopos
0xFF, 3a KOTOpO cnepyer Koa TvnNa WH-
¢dopmaumn (0xF1 — Tekct, OxF8 — 3nako-
reHepartop). Janee nepepawTca ot 1 go
60000 wHpopMaumoHHeIx BainToe. MNepe-
[aya 3aBEpLIAETCH KOAOROW NOcnenosa-
TeneHoCTeIo 0x08, OxFF, 0xFO, OxFF.

Crema BC npeacraeneHa Ha puc. 2.
OHa cocTouT 13 Bnoka ynpasneHun, Tpex
MOOyNen marpuuel nNo 32x8=256 ceeto-
[MOA0B B KaXO0M W Tpex Moaynen 32-pas-
pAAHLIX COBWMIOBLIX perucTpoB. Ecnn 8
nonHopasmepHom Tabno Ha 96x8 ceeto-
AVMOA0B HEeT HeobxoaWMOCTH, YWCNo cBe-
TOOMOAHBIX MaTPWLL U COBWIOBLIX PErMCT-
POB MOXHO YMEHbLUNTL,

C nomowsio Tpavchopmartopa T1 u
avopHoro mocta VD1, yeTaHOBNeHHOMo Ha
Tennoomo.uée C 3 PEKTUBHOM NOBEPXHO-
cTeio 50 cm®, nonyyaoT Heobxoaumoe ans
nutanHua BC nocTomHHOE Hanpaxesuwe
12 B, crnaxveaiowmin KOHQEHCaTOp Haxo-
avTca BHYTpW Bnoka ynpaenedus. CurHa-
namu, GopMUupyemMbimi 3TuM Gnokom, no-
O4EPEAHO BKIKOHAIOTCH W BBIKIKOHAKOTCA PA-
Abl cCBETOAMONOB. B kaxaom cronbue mat-

PULLl KATOABI BOCBMW CBETOOWOOOB CO-
EAWHEHBI BMECTE W YEPE3 OrpaHU4UTeNt-
HbIA PE3MCTOP NOAKMOYEHLI K COOTBET-
CTBYIOLLIEMY BLIXOAY COBUMOBOTO Permcrpa.

MHoi4 BbInv NPUMEHEHLI CBETOANOOL!
L-05R2G531CH1-01, ogHako noaonayT v
ppyrve. Crnepyet NUWb C y4eTOM UX MaK-
CUManbLHOro [ONYCTMMOro 10ka nogo-
6pate peanctopbl R1—R32 (1 aHanoruy-
Hble B APYrMX MOAYNAX CBETOAWOAHLIX
martpuu). MNpu euibope CBeTOAMOOOB He-
06X0AMMO NOMHKTE O TAKOM WX NapameT-
pe, kak yron o63opa. KenatensHo, 4To6b
OH Bein He menee 90 rpag.. a kopnyc cee-
Toavona — matosbiv (Anddy3HbIM), MHa-
ye TekcT ByneT TpyaHo npounTaTte cBoky.
MNpo3paqHbiii Kopnyc u manei yron ob3o-
pa (15...30 rpan.) co3naT BnevarneHue,
4TO CUMBOMLI B CTPOKE Npu NepemeLle-
HUW "NORNPHIrMBaNT”. 3TO peayneTar
HETOYHON KCTUPOBKKM kKpUcCTanna CeeTo-
[vona OTHOCUTENLHO ero NMH3LI Ha 3aB0-
OEe-n3roToBuTEne.

Chopmuposae nocnenosaTentHbIi
KO4, ONpefenswmini COCTOAHKWEe CBREeTOo-
Ovoaoe nepsoro papa, 6nok ynpaenexmns
3arpyxaert ero, ConpoBOXAas MMNyNLCa-
MW CMHXPOHWM3EUWK, B CABWUIOBHIA pe-
rucTp. Mo OKOHYaHWM 3arpysku aHoabl
CBETOOMOAOB MEPBOrO PAAa C MOMOLLLIO
pacnonoxenHoro B 6noke ynpasneHus

ANEKTPOHHOI'C KIDHA HA HEKOTOPOE BPEMSA
COEOMHAITCH C WCTOYHUKOM NMNTAHUA —
pAp CBETWUTCR B COOTBETCTBMWM C 3arpy-
XEHHbIM B PErucTpbl KOAOM. IJTOT npo-
UECC NOBTOPAETCA ANA KAXA0ro paja.
Xots waobpaxeHwe GopMUpyETCH NO-
CTPOYHO, NPW HacToTe "pasBepTkn” OKOoNo
50 lNu 3puTens He owywaeT muranms. He-
LOCTaTOK COCTOWT NWLLEL B TOM, STO moboi
CBETOAMOA MaTpULbl HE MOXET OCTaBaTb-
cA BKNOYeHHuIM Bonee 1/8 obuwero speme-
HW, NO3TOMY CPEemHAR APKOCTb Tabno B
BOCEMb Pa3 MEHbLUE BO3MOXHOW Mpu CTa-
TUHECKOM yNpaBneHuy CBETOAMOOaMU.
MeyatHan nnata martpuubl w3 32x8
CBETOAMOO0B u3obpaxeHa Ha puc. 3.
MNokasana nuwb nesas (Co CTOPOHLI yCTa-
HOBKM CBETOAMOAOB) HAacTb NNaThl, npa-
BaR 4acTb el 3ePKanbHO CUMMETPUYHA.
Ana nopknoHeHus pROos 1 cTonbuos
ceeToanuonoB K Gnoky ynpaenedus w
CABWIrOBOMY PErucTpy Ha NnaTte yCTaHoB-
nedbl 12 YeThIPEXKOHTaKTHBIX LWThIPEBbIX
pasbemos. Kpome Toro, no nepudepun
nnaTel UMeKTCs aybnupylowme 3T pass-
€Mbl KOHT3KTHBIE NNowanku: cnesa u
Ccnpaea — COeAMHEHHLIE C PAAAMK CBETO-
AWONOB, CBEPXY W CHW3Y — C Ux cToNnBua-
MW. ITO AaeT BO3MOXHOCTb yAOBHO
COEAnHATL Mexay coBoi HeCKONLKO CBe-
TOAUOOHBIX MATPUWL. D) £
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S KOHOMUYHLIN OBITOBOM

paguomMmeTp

C. BE3PYKOB, B. APUCTOB, r. CesepoaBNHCK ApXaHre1bCKoi obn.

E‘ pvbop cobpaH Ha u3obpaxeHHol Ha
pruc. 2 OAHOCTOPOHHER NeYaTHOn
nnate u3 ¢GoNLrMpoBaHHOro CTEKNOTEKC-
Tonuta TonwwHon 1,6 mm. MabapuTHule
pasmepbl nnate — 109x73 mm, a ee dop-
Ma Bbifpana ucxoas M3 yCTaHoBKW B nna-
CTUKOBLIM Kopnyc 1553D-BAT ¢upmbl
Hammond (puc. 3), B koTopom npeny-
CMOTPEH OTCEK ANA ABYX 3NEMEHTOB NUTa-
HWA TUNOpa3mepa AA.
XKW HG1 ycTaHoBneH CO CTOPOHE! Ne-
YaTHBIX MPOBOAHWKOR TAK, YTO Er0 BEPXHAR

NNOCKOCTb HaxoOMTCs Ha BeicoTe 4.5 mm
Hap NOBEPXHOCTBLIO NNarel — CTOWKK
WMEHHO TaK0 BEICOTE MCNONL30BaHE! AR
ee kpenneHws B kopnyce. B nnate npope-
3aHO NPAMOYronbHOe OTSEPCTHUE NOA Bbl-
xmoqaTens SA1 NON3yHKOBOro Tuna (mo-
nens MHS-122 ¢upmer ALCO). Beikno-
YaTens CMOHTMPOBAH Ha OTAENLHOW He-
6onLWwon nNnate, KOTOPaR NpuKkpenneHa K
OCHOBHOIA Ha CTOMKax BEICOTOWM 5 Mm. Ta-
kum 06pasaom, oH yTonneH sraybe kopny-
Ca, Ha[ BHELHEeN NOBEPXHOCTRIO KOTOPOT0
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Y T —— MWL HEMHOTO BLICTYNAET €ro ABWXOK.
: R - S ’ . Pasbembl X1 1 X3 ykpenneHs Ha cvemHoi
Hanano cw. & "Paawo”, 2010, Ne 11 e

60KOBOI CTEHKE Kopnyca.

Cuetunk BD1 ecTaeneH B Aga ycTaHOB-
NEHHBLIX Ha NNAaTe NPYXWHHBIX OepxaTtens
nNaekux NPeaoxpaHuTensn AuameTpom
6 mm. MNog pepxateny NognoXeHs Nonoc-
ku TekcrtonuTa tonwmHou 0,8 Mm, €TO
HEMHOro npunoaHumaeT cuetdunk. [leta-
N1, NONaaaloLLMe Nnon Hero Ha nnate, cne-
AyeT NPUrHYTb ANS NPEA0TENALLEHWUA KOH-
Takta C KOpPNycom cuetynka. YTobal He
ocnabnaTe NOTOK PAAMOarTUSHBIX H4aCTUL,
B 3aQHen cTeHke kopnyca npubopa, B pav-
OHE PACMNONOKEHNA CHETYMKE, NPOOENaHo
OTBEPCTHE, 33KPLITOE NNACTUMKOBOW pe-
weTkon (puc. 4).

Tparcdopmarop T1 HamoTaH Ha KONeLE-
BOM marHutonpoeopne B64290L0618X038
dupmel Epcos paamepamu 25x15-10 mm,
M3roTOBNEHHOM W3 depputa c MarHuTHON
npoxuuaemoctsio 10000, MarHuTonpo-
BOA, VMEET NNacTUkOBYID 0B0N0OYKY, 4TO
nabagnaer o7 HEoBXxO4MMOCTHU OONONHW-
TenLHO W30NWPOBATL ero nepen HamoT-
kow. MOXHO MCNONL30BaThL W GPEPPUTOBOE
KoNbUO 6e3 060n04KK, 00epHYB ero Cnoem
GTOPONNACTOBOW WK NONM3TUNEHOBOW
neHTel NMB0o NakoTkakbio. MarHuToNpoBOL
CpaeHuTeneHo 60nbWOro pasmepa Bol-
6paH AN\ yNpoLLeHUa pyYHOR HaMOTKK.

O6moTka | — w3 100 euTroB NpoBOAa
auametpon 0,35 v B 3maneeoin waons-
UMK — HaMOTaHa BUTOK K BUTKY PABHOMED-
HO MO KONbUY B 0OWH cnon. Ee uHay:Tme-
HOCTL — okono 100 mlMH Npw conpoTuene-
HUKM nocToaHHOMY Toky 5 On. MNosepx Hee
BUTOK K BUTKY B TPW CNOA HAMOTaHa oBMoT-
ka Il — 200 BUTKOB W30IMPOBAHHOMD MOH-
TAXHOMo NPOBOLOE C MEOHOW XWNoW owva-
meTpom 0,25 mm. MNocnenHen HamaTsIBaloT
0bmoTky Il — 10 BUTKOB TAKOrQ Xe MOH-
TaxkHOro npoeoga. MNpu Takon KOHCTPYKLMN
MEXOBMOTOHHaS M3oNauKMa He TpebyeTtcr

loToBeit TpanchopMaTop 3aKpennexH
4a nnaTte nnactivaccoesim Bontom MBE
~'Ne3 Pe3vrHGELIe NPOoKNaaky Tak, 4Tobb
roflka GonTa HE BBICTYNANa HAQD KOMb-
uoMm, vrhaye TpaHcHOpPMaTOP HE YMECTUT-
cqa B kdphyce no eeicoTe. JonycTUMo wc-
NoML30BaTL METanNuueckmne BonNT 1 ranky.
BeicTynaiowyo Han raikoW Hacte Gonta
cnepnyet yoanvTe.

Konpexcatopel C11, C13 u C14 — ke-
pamudeckme cepun FK22 dupmbl TDK.
MOXHO NPUMEHWTE W APYrWEe, NOOXOARA-
LWWE N0 pasMepy W HOMUHANBHOMY Hanpa-
xenwio. Konpencatop CB — Takxe kepa-
MWYECKMIA Ha HANpRXeHWwe He mMmeHee
400 B. KonpeHcatop C17 — OKCHMOHBIA
TAHTANOBLIA, HO NPpW BO3MOXHOCTW ero
XKENaTeNsHO 3aMEHNTE KEPAMUYECKUM.

Ouone VDE—VD8 nomkHbl MMETs BO3-
MOMHO MEHBLUMI TOK yTe4kw. XOTH, co-
rNacHO CNPaBo4HLIM AaHHBbIM, 3HAYEHWEe
atoro Toka y auoaoe 1N4007 moxeT po-
crurate 10 MKA, HO KaK NOKa3bIBAET Npak-
TUKA, ¥y DONBLIMHCTBA 3K3EMNNAPOB OHO
okono 0,6 mkA. YTpOUTENL HANPAXEHWA
BbIN MCNBITAH U C BBICTPOAGMCTBYHOLLMMLY
ouwopamm STTH1ROG6RL. OaHako 3ameTHo-
ro ynyswenus napameTtpos npeobpasosa-
TEena OTMeYeHo He Beino. Bmecto aronos
1N914 nopoihayT nwbbie ManOMOLWHbIE
KkpemHuesole. Ctabunutponel 1N5275B ¢
HanpsaxeHuem ctabunuzaumrn 140 B Buinun
Bbibpanel Gnarogaps Mx cnocoGHOCTK
pabotate npu Toke 0.9 mA. B kauectse
HL1 moxeT 6biTk NpUMEHEH NPakTU4ecku
nobon ceeToguon.

Ans oBecnedeHus paborocnocobHo-
CTW yCTpOWCTBa Npu pa3psake batapen no



2 B 1 HUXE 3aMeHy NONEBLIM TPaH3WCTO-
pam TN0620 cneayeT nopfupare ¢ nopo-
roBwiM HanpskeHuem He 6onee 1,6 B. Bul-
n¥ NPoBEpPEHB! TpaWaucTopsl ZVNL120,
ZVN4424A (B kopnycax TO92) u IRLS640A,
FQP4N20L (e xopnycax T0220).

B kasectee VT 1 MOXHO MCNONL30BaTh
6ornee HW3KOBONETHLIN NONEBOK TPaH3W-
crop TNOB04 wnu BuNonapHeIl cepun
KT3102. B nocnegHem cny4ae rpomMeKocTs
3ByKOBOro curHana ByneT 3ameTHo NanaTe

Be3 Hero 1 pa3pgenute Honbliee Ycno Ha
MEHBLIEE.

MNocne BKIDYEHWS MMTaHWA HanpaXxeHue
Ha koHpgeHcatope C11 gonxHo Beime okono
430 B. MenneHHbIM BpaLUEHWEM LBWXKA
noacTpoeyHoro peauncropa R9 ero cnegyet
CHMAWTL A0 400 B. 370 MeHbLUe CyMMapHO-
ro HanpsxeHus crabunuaaumu crabunuT-
poHoe VD3—VD5 (0HM OCTaTCR 3aKpbIThl-
MU) 1M NPUBNM3UTENBHO COOTBETCTBYET CE-
peavHe "NNaTto” xapakTeprCTUKK CHETHMKA.

Hanpsxenuwe. [N pesucTopoB No pasme-
pam, noacbHeix MNT-0.25, OHO HE AONXKHO
npessiWware, kak npaewno, 200 B.

Mbl HE MMENM BO3MOXHOCTW NpOBe-
pUTL Npubop BO BCEM OOMYCTUMOM A8
HEr0 WMHTEPBANE 3HAYEeHWW WHTEHCWEHO-
CTW PaaWoAaKTUBHOro nanyyeHus. OoHako
paboTa NpW BLICOKOM YPOBHE paguaumm
UMMTUPOBAaNacke noaadYen Ha Beieopn 11
MUKPOKOHTPONNEepa 0T reHeparopa nps-
MOYrONBHBIX MMNYNLCOB amnnuTyaon 3 B

| [Puc. 3]

no mepe paspankun barapen GE1. 3a-
MEHATE NONeBoOW TpaH3aucTop VT2
6UNONAPHBEIM  HE pEeKOMEeHOyeTCs,
ocobenHo ecnu TpebyeTcs paboTartb
NPWU HANPRAXEHUW NUTAHWA Huxe 2 B.
OaHako Npu NUTaHuKM OT BHELWHEro
WCTOYHWMKA B kKadecTee VT2 Bbin ncnbiTax u
nokasan npueMnemMeie pesynsTaTte Guno-
NAPHLIA TpaHaucTop MPSA42 (g ero 6aso-
BYIO Lenb Obin BBEAEH PE3NCTOD HOMWHA-
nom 2,2 kOm). Heobxogumo UmeTs B Buay,
YTO 3aMeHa nonesbix TPaH3UCTOPoE B1no-
NAPHeIMK NPUMBOAWT K BO3PACTaHIO B
HECKONBKO pa3 notpebnsemoro npubo-
POM TOKA.

HanaxusBaHwe papuometpa chnenyer
Ha4nHaTe C NPOBEPKW NPasunbHOCTM
moHTaxa. [llocne atoro Heobxogmmo
3anporpaMMUpoOBaThL MUKPOKOHTpONNEP.
MNpu ero NnporpamMMMpoBaHn Yepes pasb-
em X2 Brue3no X1 cneayer BCTaguTh LITE-
Kep, 4TobLl OTKNIOYNTE U3Ny4aTens 3eyka
HA1 u ycTpaHuTe ero snusHue Ha npo-
uecc nporpamMmuposadua. [ansHenwee
HanaxweaHwe CBOAWMTCHA K YCTaHOBKE
Hanpsaxenus 400 B Ha korpercaTope C11
NOACTPOEYHLIM peancTtopom RY. Mepegn
BKIMIOHEHUEM ero OBWMXOK cnepyet ycrta-
HOBUTL B KpaiHee nesoe (No cxeme)
NONOXEeHWe.,

O4eHb BaXHO 3HATb, 4TO WKMPOKO Pac-
NPOCTPaHEeHHbIE UM(POBLIE MYNETUMETPI
C BxOOoHbiM conpotusBnenuem 10 MOm
HENPUIroOHbl N8 HENOCPEeACTBEHHOMO
V3MEepeHua Hanpsxexus npeobpasosare-
nf, TAK KaK NPeacTasnaoT AN HEro CNuL-
Kom Bonblwyto Harpy3sky. Nokazanus GyayT
CUNbHO 3aHuxeHbl. Mpobnema paspewa-
eTCA MOOK/TIYEHNEM BONETMETPA Hepes
peaucTop 1 MOm (1000 MOM) ¢ ponycTu-
MbIM paboyMmM HanNpsXeHUEM He MeHee
400 B (Hanpumep K3B-0,5). Mpu Takom
NOOKNMNIOYEHWW NOKa3aHus BONLTMETPA
cnepyet ymHoxate Ha 110. Ins kaxaoro
KOHKDETHOrO peavcTopa W BOMbTMeTpa
3TOT KOIDPHUUMEHT XenaTensHo yTou-
HUTE — W3MEPUTL O0CTaTo4HO Bonbuwoe
06pa3uos0e HaNpAXeHe C PE3NCTOPOM 1

HenuwHum Byaet HanoMHWTL 0 coBno-
LEHWUK OC TOPOXHOCTH NPpW paboTe C BLICO-
Kbt HaNpAXeHeM HDI/IKEICGTD(Y-I K 0erAa-
AAM YTPOVTENA HENBL3A HE TONEBKO BO BPE-
MA paboTel npeobpaszosartens, HO U B Te-
YEHWE HECKONbKKMX MWHYT NOCNE €ro Bbl-
KMNOYEHMA, NOKA HE PAa3pALATCH KOHAEH-
catopel. Hi B roem cnydae we cnepyert
3amblkaTh BuIBOObI KOHOEHCATOPZ ONA €ro
pas3paaky NUHUETOM KN Apyrum metan-
nu4eckum npegmetom. NpoTekawnin no
NEYaTHLIM NPOBOAHMKAN NAATH NPW TAKOW
paspsake TOK BNOMHE MOXET NOBpeouTb
mMukpocxemsl. B cnyyae neobxoommocTtin
paspsXsTe KOHAEHCATOPHL YTPOWTENsA
MOXHO TONBKO Yepe3 peancTop CONpoTMB-
nenmen He medee 10 MOwm. 3710 mMoxeT
ObITb, HAaNpPUMMEpP EBXOQHOE CONPOTHMBANE-
HUE MYyNLTUMETPA, NEePEKNYMEHHOr0 Ha
COOTBETCTBYIOWWIA NPEAEN U3MEPEeHWs.

Mpw perucTpauny 4acTuubl CHETYUKOM
BD1 Ha ero HarpyaodHom peswctope R7
HOPMUPYETCA MMMYNBE aMNIMTYA0N OKOMO
100 B, uyto coorsertcteyer Toky 10 mMkA,
Y106kl yOeauTLCA B TOM, YTO W3rOTOBNEH-
Hblln Npecbpa3oBaTens HaNPRXeHus Cno-
cobeH 0TAABaTE TakoWl TOK, NapannensHo
koHgencatopy C11 cnenyer noakmoYnTs
peauctop conpotusnervem 40 MOm. Mpun
3TOM HaNpPfXEeHWe Ha KOHOEeHcaTope He
NOMKHO ynacTe bonee yem Ha 10...15 B, ne
BbiIXOASA 33 3TOT Npefen v Npu yMeHbLUEeHHK
nuTaoLwWwero HanpaxeHna c 3 po 2 B

PeancTtop HEO6X0OMMOro CONpoTUBNE-
HWA MOXHO COCTaBWTb, Hanpumep, K3
YETbIpEX COEQWHEHHLIX NOCNenOoBaTeNLHO
peauctopoe no 10 MOm. Nocneposa-
TensHOoE coenuHeHve Heobxooumo, no-
CKONLKY OCHOBHOW OrPaHvHuBaIoWMi pa-
60T0CNOCOBHOCTE ManorabapuTHeIX Bbi-
COKOOMHBIX PE3MCTOPOB GakTop He pac-
CeuBaemMas MOLLHOCTb, 8 NPUNOXEeHHOoe

1M Hactorom go 5500 My, MNokasawus
MHAWMKATODA B TOYHOCTH COOTBETCTBO-
Banu pacyeTHbIM 3HaveHuam. Beinwm
M3rOTOBNEHLI M HANAXEHLl NO ONWUCAaH-
HOW B CTaTke METOOWKE OBa 3K3emMnns-
pe npubopa, 4To CBMAETENBCTBYET O
ero NoBTOPAEMOCTH.

Or pegakumun  TporpamMms MUKDOKOHT-
ponnepa umeeTcs Ha Hawem FTP-cepeepe no
anpecy <fp:/ ftp.radio.ru/pub/2010,/12/
aeigerl.zip>.
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Mpepnaraem yHUEEPCANLHBLIA

nporpammarop WizardProg-77USB.
Kpatkuin nepededs nNoaaepxueae-
. MBIX TUIOB MHKDOCKGMZ

EPROM: 2716-27C080:

EEPROM/FLASH: cepuun 28, 29, 39,
49, 50 paaHeIx NPOU3BOAUTENES, 3NeKT-
pudecku crupaemele 270X Winbond,
Firmware/Hub; MCU dupm Intel, Atmel,
Philips, Winbond, Microchip:

SEEPROM: 24Cxxx, 93Cxx, 25LCXX;

GAL/Norvueckne matpuudsl. 16v8x,
20v8x, 22v10A.

Bce mukpocxemei B kopnyce DIP
NPOrpPaMmMMpyioTCA B eANHOW PO3eTke
ZIF-40 ARIES Gea npumeneHns apna-
nrepoe. lNporpamMmMarop nNuTaeTca oT
nuHum USB, He HyxeH Bnok nutaHua.

Llena — 3300 pyb.

HoeuHka: nporpammatop Xeltek
SuperPro-500P

Nopnepxka 25000 HaumeHoBaHWMIA
MuKpocxem oT 160 npownssoautenei.
PerynapHoe po6aBneHne HOBLIX MUK-
pocxem. MNooaepxka BHYTPUCXEMHOTO
NPOrpamMmMUpoBaHUs.

Llena — 9900 py6.

www.wizardprog.com

Ten. (351) 265-46-96.
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YcTponcTeo 3almThl
OT KosieGaHui HanNnpsaXeHua ceTu
M. TUXOHYYK, r. Muxck, Benapycs

OcHOoBO# npegnaraeMoro yCTpo#icTsa SBASETCHS MUKPOKOHTPO.-
nep co ecrpoeHHbim ALMN. OH nocToAHHO H3MepSReT ceTeBoe Hanps-
XeHue, a B Cyyae ero Beixofa 3a 3apaHee ycTaHOB/1eHHble Noporo-
Bbl€ 3HaAYEeHUs OTKNIOYAET Harpy3ky oT ceTn. PeaynbTarsi U3aMepeHns
n uHdopmaymns o pexmumax paborsl ycTpoicTea BeisoaaTcs Ha XK

MHAUKATOP.

CTPOMCTBO NpeaHasHa4yeHo ANA 3aLm-

Tl pPasNU4HON CETEBOW 3INEKTPO-
pagnoannapaTtypsl OT konebaHuin nuTa-
wiero HanpsxeHus. B kasecTee ncnonym-
TENBLHOro 3NEMEHTA NPUMEHEHO INEKTPO-
MarHuTHoe pene, 6Gnaropaps 4emy K ycT-
POMACTBY MOXHO NOAKMNOHATL Harpyaky
CYyMMaPHOW MOLUHOCTEID OT HECKONbKWX
mBT no 3 kBt (230 B, 16A). Cnenyet
06paTnTb BHMMaHWE, 4TO B YCTpPOWCTBE
wcnonb3oeaH BHecTpaHchoOpMaTOpPHLIRA
6N0K NUTAHWA, NO3TOMY NPW €ro M3roToB-
NEHUU WU HANAXWBAHWW HEOOX0OUMO CTPO-
roe cobniogeHve npaeun TExHWKN Geso-
nacHoCTW.

TexHU4YECKNe XapaKTepucTHKn

WHTepean yCTaHOBKW BEpXHE-
ro nopora otknodeHus, B . .240...270
War ycraHoBkw noporoe OT-

kodenna, B ..o 2
MakCUmManbHbIA TOK Harpyaku,
e i N rnncd 16

OCHOBHOI 3a0aqel Npu M3roTOBNEHUN
naHHoro ycTpoiictea 6eina paspaboTtka
"lumMpokoaMana3oHHoro” Bnoka nuTaHws.
MNocne MHOrOYMCNEHHLIX 3KCNEPUMEHTOR
6110 NPUHATO PELUEHUE NPUMEHUTE UM-
NYNLCHBIA CTAabMNN3ATOP HanpsXeHus Ha
mukpocxeme LNK304. Ho ans 3Toin muk-
pOCXEMbl, COrNacHo MNacnopTHLIM OdaH-
HbIM, WHTEDBAN NWTAWEro HanpaxXeHWa
cocTtaenseT 85...265 B, 4To He cooTBeTCT-

ANf paclWwMpeHua uHTepeana nuTanwero
HanpsxeHus Bein NPUMEHEH BXOAHOR KOH-
DEHCATOPHLIN AenuTent HanpsxeHua. B
npouecce 3kcnnyaraumMm BelIRCHUNOCK, HTO
610K NMTaHWA B 3TOM YCTPOWCTBE YCTOW-
YMBO 3aNYCKAETCA NPWM HANPAXKEHUWU CETU
ot 40 B v HapexHo paboTaeTt npu Hanps-
*eHuu no 400 B.

Cxema yCcTpOWCTBa NOKasana Ha
puc. 1. Ero ocHOBa — MUKPOKOHTPON-
nep PIC16F876A (DD1). Beibop B Nnonbay
3toro mukpokoHTponnepa 6uin cpenaH
NOTOMY, 4TO OH UMEeT BCTPOoeHHbI ALLM,
NO3BONSIOWKMIA  OTHOCUTENLHO MNPOCTO
peanusosate uwdposBoi BoneTMeTp. B
OTAVYKME OT Nnogasnsaouero bonswuHcTea
BONLTMETPOE NEPEMEHHOrC TOKa, rae
cHayana npouMCXoauT BHINPAMNEHWE Ne-
PEMEHHOIO HanpsXeHus, a 3aTem ero
M3MmepeHue. 3aecb Ha sxoa AU mukpo-
koHTponnepa DD1 ¢ paenurens Hanpaxe-
Hua R1R2R3 nocTtynaer nepemeHHoe
HanpaxeHue. MUKpOKOHTpONnep nocTo-
SIHHO NPOBOAUT Er0 U3MEPEHWE, 8 MaKCK-
ManbHbI peayneraT (amMnaMTyoHoE 3Ha-
4eHve) suieoauT Ha XKW HG1. Noatomy
AN MHAMKALMK AENCTBYIOWWErO Hanpaxe-
HWA COOTBETCTBYIOUWEE EMY NEDEMEHHOE
HanNpsAXEeHWe yYCTaHaBNWBAKT BXOAHLIM
nenutenem no 06pasyuosBomMy BONETMETPY.
MNpoeepka nokasana, 4TO TAKOW BONLT-
meTp obnanaer xopowen NMHERHOCTLIO B

ByeT TpebOoRaHWAM, NPenbaBNAEMbIM K  WHTEpBane  BXOOHOrO  HanpaxeHus
Hanpsxenvecetn,B.......... 40...400 ycTpoiicTey. Beas wanpsxenwe B ogHo-  10...500 B.
WHTepBan yCTaHOBKW HUXHEro ¢azHol ceT npu obpLIBE HYNEBOro NPo- OnQHOBPEMEHHO  MWKDPOKOHTPONNEP
nopora oTk4YeHus, B ..170...200 sopa moxet pocturate 400 B. MNoatomy DD1 cpaBHWBAET NonyYeHHble pesynsTa-
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Thl C 3ANOXEHHBIMW B €r0 NamsaTh 3Have-
HAAMI HUXHEro W BEpXHEro noporoe
oTknioyeHus. Ecnu Hanprxesue cetu
HaxXoOUTCs B AONYCTUMOM UHTepBane —

MEXOY HMXHUM 1 BEPXHKUM Nnoporamu, Ha
nuHKMK nopta RA1 ycTaHOBUTCA Hanpaxe-
HWE BLICOKOrO ypOBHA, Tpawauctop VT1
OTKPOETCA W NUTAKWEee HanpaxeHne

nocTynut Ha pene K1. CBOUMK KOHTaKTa-
r K11 OHO NOOKNIOHUT HArpPYy3Ky K CETK
Mpw BLIXOOE HANDAXEHWS CETW 3a aony-
CTUMBIE Npenenst Ha nuHuK nopta RAT
YCTAHOBWUTCA HW3KWUKM YPOBEHb, TPaH3m-
CTOP 3aKpOETCA W Harpy3ka obecTouuTes.

Mo ymonuanuio (3anoxeHo B kOOl NpO- |
rpammel) B NamMaTe MUKPOKOHTPONNEpa Iw
3anucan HwxkHuia nopor 200 B » BepxHMiA ||--
240 B .
HanpsxeHue nuTaHua MUKDOKOHTDON- |
nepa DD1 w XKW HG1 crtabunuanposaHo
WHTErpankHeiM CTabunNnaaTopoM Hanpaxe- :
Hua DAZ2. OH, B CBOK O4epenk, NMMTaeTca OT )
NOHWXAKWEro MMNYyNsCHOro crabwnuaa- O
Topa Hanpsxkenwa DA1. Opoccens L2 — @
HakonuTensHet. Ha kodgencaropax C2 u
3 C3 cobpaH eMKOCTHLIN AENMTENL CETEBOr0
HANPAXEHWA, O KOTOPOM YNOMKMHANOCh
seiwe. Ha gpnopnax VD1, VD2 cobpaH Beinps-
muTene Hanpskerns. LC-dunetp C7L1C9 2
CrnaxuMBaeT NynbCauuy BeINDAMNEHHOrO O
HanpPsXEHWA 1 OAHOBPEMEHHO Nofasnser X
noMexy, BO3HWKaKLMe npw pabote um- 2R
NynLCHOro ctabunu3aropa. o |
[0nAa BxO0a B pEXUM YCTAHOBKM HUXHE-
ro W BEPxXHEro nNoporoe HeobBxoawmo
HaxaTk Ha kHonky SB1 "MENU" u ynepxu- ¢
BaTb €€ HE MeHee ABYx CekyHa. Nocne oT- >
nyckaHwa kHOMKKW Harpyska OGyner ot- W
KMIOYEHE OT CeTI 1 B BepxHen cTpoxe XKW
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HaxoaWTCA B pa3peweHHOM WHTepsane,
NOAKNKHMUT Harpy3ky k ceth. lNpu Boixone
32 3TOT WMHTEpBan YCTPOWCTBO OTKMOYUT
Harpy3ky, O 4em Ha AUCNNEN B HWKHER
cTpoke ByneTt BuiBeneHa COOTBETCTBYHO-
wan Hdopmaums. MNpu NpesbiWeHk ce-
TEBLIM HaNpPsSXeHWeM BEPXHEro nopora
Harpyaka fynert OTKA4YeHa OT CetTn 1 Ha
XKW noseutcA, Hanpumep, Takoe CO-
obuwenne: "U 280 B" (HanpsxeHwe B8
CeTW B OaHHbIA MOMEHT) — B BeEpXHewn
ctpoke u “ TBALUTAT* — B HuxHed.
Ecnu cetesoe HanpsXeHWe CTaHeT MeHb-
Wwe HkHero nopora, To GyayT BoiBeeHb!
coobuwenus "U 180 B" (Hanpumep) w
"/ BALMTAL".

Ona UCKNIOYEHWA YCTAHOBKW NONB30-
BaTenem “3anpenenbHblx’ 3HA4EHUIA MU-
HWUManbHLIA NOPOr NPOrPaMMHO OrpaHn-
yeH npenenamu 170..200 B, a makcw-
maneHein — 240...270 B. Bece yctaHos-
NEeHHble 3HaYeHWa 3anucbiBaKTCA B
3HEProHe3aBUCHUMYIO MNaMATb MWKPO-
KOHTPONNEpa. No3ToMYy NOCNEe OTKoYe-
HWA YCTPOWCTBA OT CeTK 1 NOCNeayIoWem
ero BKNIOYEHWWM BCE HACTPOWMKW BOCCTa-
HaenueawTca. Ha XKKW B sepxHei cTpoke
NOCTOAHHO MHOWUWPYETCA HaNpPsXeHne B
CETK, T. €. BEPXHAA CTPOKa MCNONL3YeTCA
KaKk uwdpoBOn BONLTMETD NEepemMeHHOro |
TOKA.

Bce anemenTsl, kpome KKK 1 kHonok, |

MOHTUPYIOT H3 NeYaTHOR NnaTe u3 oaHo- |||

CTOpOHHE PONBIMPOBAHHONO CTEKNOTEK-
CTONUTa, YepTex KOTOPOW NOKa3law Ha |
pvc. 2. YacTb 3NEeMEeHTOB npeaHa3Ha-
4YeHa AN9 NOBEPXHOCTHOrO MOHTaxa —
310 pe3ucTopel P1-12 1 KOHAEHCATOPLI
K10-178 Tunopaamepoe 0805 wnun 1206,
WX YCTAHABNWMBAKT CO CTOPOHEI neYart-
HEIX MPOBOAHMKOB, TaAM X€ Pa3MeLleHb
avoas VD4, VD5 1 mukpocxema DAT 8
xopnyce SMD-8B. OcvaneHele nocTo- |
AHHbIE peaucTopel — MIT, C2-23, noa- ‘

|

ctpoeursie — CM3-19, okcuaHbie KOH-
neHcaTopsl — vMNopTHele, C2, C3 —
TAKXEe WMNOPTHHIE, ﬂpeﬂ,Ha3HaHEHHbIE|
ons paboTel NpU NePeMEeHHOM HanpsaxXe- |
HuM 0o 450 B. XKW WH0B02D-GGD-CT
MOXHO 3aMEHWTE aHaNorMYHbLIMK MHOW- [
katopammn 2x16 (2 ctpokv no 16 3Hako-
MECT) Ha OCHOBE KOHTPONNEepoe
HD44780 wnu KS0066. Mpu swibope
3ameHbt 0bpatute ocoboe BHMMAHWE HA
BLIBOAH NUTaHWMA 1 1 2. [leno 8 TOM, 4TO
pPasnuuHble NPOW3BOAWTENM BLIBOAAT
NAKC ¥ MUHYC NUTAHWA HA 3TW BbIBOALI
no-pa3Homy. A NepenonioCoBKa MOXET
NPUBECTW K BLIXOQY WHOMKATOpa W3
cTpoa. Owoaw FR157 3ameHumel Ha
BbINPAMWTENBHEIE C AONYCTUMEIM 0BpaT-
HblM HanpsxeHuem 1000 B v Tokom oo
1,5 A, Katywku WHOYKTUBHOCTM —
VLUOG08-221KFE, pene — TIANBO
TRA2L-12VDC-S-Z, kHOonkw — niobsie
manorabaputHele, Hanpumep MKH159,
0683aTENBHO C ANWHHBIMIW TONKaTENRMMN,
NOCKOMNbLKY YCTPOWCTBO HE MMEEeT rank-
BAHW4ECKON PAa3BRA3IKN C CETLIO.

Tok, noTpebnsaemelit YCTPORCTBOM NpKt
BKMNIOYEHHOM pene, He npesbilaet 60 mA.
BHewHWid ena cobpaHHOro ycTpoincTea
nokasaH Ha puc. 3.

Or pena Ml A5 MUKDO-

| KOH 3alumTel HAXOOATCH

Ha Hawen’F!P-cqpaepe no aapecy <ftp://
| ftp.radio.ru/pub/2010/12/uzo.zip>.
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KOoHCTpYKTOpLI, MOOYNKU

u Habopul peauctopos oT Ekits:

— Mogynb EK-2501R-MODULE —
uMppOoBON BONLTMETD NOCTOAHHOTO
Toka — 294 pyb.

— Monyns EK-3488Module —
uMdpoBON BCTPauBaeMbli amnep-
MEeTp/BONLTMETD/MUNTNBONETMETD —
335 py6.

— EK-7208PWMODULE — Bctpaun-
paembiit UMPPOBON BONBTMETD + am-
nepmeTp NocTosHHoro Toka. CobpaH-
HBIF 1 HACTPOEHHLI Moayns, Genas
nonceetka — 800 py6.

— MuUHWaTHPHLIA undpoBoA
BCTpauBaeMulil BOALTMETD NOCTO-
anHoro Toka EK-SVHOOO1R, kpacHeii
wnpukaTtop — 335 pyb. )

— CobpaHHbil 1 HaCTPOEeHHBIN
moayne EK-2596Module — MouwiHbii
perynupyembiii UMNynNsLCHeln CTabunm-
aatop 3 A, 1-40 V — 466 pybd.

— EK-SAHO0003R-200 — muHua-
TIOPHBIA uMdpoBoi BCTpanBaemMbin
amnepmeTtp (0o 200 A) NOCTOARHHOIO
Toka — 380 py6

— HaBop EK-COBOS5_NPO 4HMM
xoHaexcaTopoe 0805, NPO: 36 Homu-
Hanos, kaxaoro no 15 wrt. — 359 py6.

— Habop EK-CO0B05_X7R 4MKN

xoupeHcaropos 0805, X7R: 29 Homu- |

Hanoe, kaxaoro no 15 wr. — 323 pyb.

— EK-R0603/170 — HaBop YWUN
pe3ncTopoe (eavHnuel Om — eguHule
MOm), Tunopaamep 0603, 170 HOmm-
Hanoe no 24/25 wt. — 750 py6.

— Habop peauctopoe EK-R1206/
168 — 820 py6.

— Habop peawctopos EK-ROB05/
169 — 750 py6G.

A Takxe:

— Uwudpoeas wkana TpaHcuaeepa
— B850 pyb.

— HaBop “Yacrtoromep 10 Ny —
250 MIy" — 650 py6.

— Mporpammarop PIC-koHTpONne-
poe un 12C (IIC) EEPROM EXTRA-PIC —

850 pyb.
— BHYTpUCXEMHBII  OTRaOYvE
yctponcte Ha PIC-koHTponnepax

MICD2-MC1 (ananor MPLAB-ICD2) —
1700 py6.

W mHoroe, mHoroe apyroe!

Bcerpa B npopaxe Habope getanei
DR CAMOCTOATENBHOM COOPKW, KOPMy-
Cbl, paanoaeTani, marepuans v obo-
PYAOBaHWE ONA Nariku.

OnucaHe v xapakTepucTUKK CMOT-
pute Ha http://www.dessy.ru

107113, r. Mockea, a/a 10. 3BO-
HUTE! CNPALLMBAUTE! 3AKA3bI-
BAMWTE! No 6ecnnatHomy mexayro-
poaHomy Homepy: 8-800-200-09-
34 ¢ 9-00 po 17-30 MSK, no e-mail:
zakaz@dessy.ru wnu Ha caiTe
www.dessy.ru

371 1 mHorKe apyrue Habopel, y3ns
v MOayM Ons paanontbutensckoro
TBOPYECTBa, a TAKKE KHAM Bbl MOXeTe
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yn. Bonkosckas, nom 67.
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\ CTPOACTBO NOCTPOEHO Ha MWUKPOCXe-
o me K145AM2 [1], ocHOBHOE HasHave-
Hue koTopoi — paboTa B CEHCOPHbIX
perynaTopax OCBeLeHHOCTH. Cxema npu-
6opa nokasama Ha puc. 1. Ecau nocne
ero nopxnoyeHus k cetr 220 B 3amkHyTe
KOHTakTHl Beikniouatens SA1, ApKOCTe
CBEYEHWA TMPNAHAL MEaNOMOLLHBIX Namn
HakanueaHwa EL1—ELn Ha4yHeT c onpene-
NEHHBIM NEPVOAOM NNABHO W3MEHATLCA
OT MUHUMYMa 10 MaKCUMyMa 1 0OpaTHO.
XOTA B OTAMYME OT KOHCTPYKLMIA, ONnucaH-
Hblx B [2, 3], CEHCOpPHOE yNpasneHue He
NpenycMoTpeHo, BCe-Takn eCTe EO3MOX-
HOCTb YCTaHOBWTH W 3adukCcupoBaTte
NOCTORHHYIO APKOCTL. [inA 3T0r0 cneayet
NpW pa3oMmkHyTOoMm Bbikniodatene SB1
HaxaTk Ha kHoNky SB1 v ynepxuears ee
Haxaton, noka He Oyper AoCTUrHyTa
Heobxoamman spkocTs. lNocne oTnycka-
HWS KHOMKW OHa OCTAHETCRA HEU3IMEHHOW

B yCTPOWCTBE NPWMEHEH CUMKUCTOP
Hebonbwoin mowHocT MACITAE (VS1),
OTAWHAKLWWIACA MansiM TOKOM yaepx.a-
Hua. OH cnocobeH ynpaenaTe HArpy3kou
(rMpNAHQON W3 NamMn Hakanme2HAA UoK
CBETOAMOA0B) CYMMapHOW MOLLHOCTBHD
oT 8 po 75 Br. CeeToavoaHbIil MCTOYHWEK
ceeTta ponxen 06A3aTtentHO COOSp¥aTb
BannacTHbIf pe3ncTop

Mukpocxema DA1 nonyyaet nuras=ue ot
OQHONONYNEPUOAHOrC BEINPAMWTENS, CO-
CTOALLEro W3 racauero konaencaropa Co
avonos VD1 1 VD2, crnaxuBarmx nyfe-
caumu koHperncatopoe C2 u C3. Peznctop
R1 orpaHiqvBaeT amnauTyoy MmnynsCcoe
3apapHoOro Toka koHpedcaropa C5, a R2
obecnevMBaeT ero paspsgky nocne or-
KIOHeHUS YCTPORCTBa OT ceTu. BuixoaHoe
HANPAXEeHWe BeiNpAmMUTENs cTabunuin-
POB&HO Ha yposHe mMuHyc 14 B coeguHeH-
HbIMK NOCAenoeaTensHo CEETOAVOO0M
HL1 w crabunutporom VD3. Ceetogmog
CNYAUT WU MHOWMKATOPOM BEKNHOYEHWA NpW-
Gopa. Tok, noTpeBnaemelri WCNpaBHoA
nukpocxemoin K145AMN2, — 0.5...2 mA.

TpaHaucTope VT2 1 VT3 ncnonesyoT-
CA KaKk MUKPOMOLLIHbIE CTAbUAWUTPOHLI.
OHK 331MLaI0T MUKPOCXEMY OT NOBPEX-
DEHWA BLIDPOCAMW HAaNPAXEHWA Ha 3Nek-
Tpoge 2 cunmctopa VS1 [4] Kowpewca-
Top C6 nogasnaer NOMexn Ha ynpagnamw-
Wem BXOOE MUKPOCXembl. TpaH3ucTop
VT1 uHBepTUPYET QOPMUPYEMEIE E10 KM=
NyNbCbl YyNPaBNeHna CUMNCTOPOM 1 YCu-
nueaeT mx. Guastpel L1C1C4 v L2R7C7
YCTPaHAKT CO343aBaemble CUMMCTOPOM
nomexu. MNnasxana sctaexka FU1 3awmwaer
YCTPOWMCTBO OT NOBPEXOEHWA Npu NoA-
KMQYEHUW K HEMY HArpy3ku CAuWKOn
HONBLWON MOLLHOCTH.

YCTponcTeo CODpaHo Ha ne4atHon
nNare, NoKasaHHoW Ha puc. 2. Ha Hen co
CTOPOHLI NEYATHLIX MPOBOAHWKOB WME-
€TCA HECKONLKO NEPEMBIMEK M3 M30NUPO-
BaHHOro npoeoga. HemHOro crpadHas
KOHDUrypauws nedatHoro obuwiero npo-
Bona HeobBxoouma ANA  MCKNIOHYEHNs
cboes B paboTte Mukpocxemel K145AM2.
YYBCTBUTENBHOM K MNPOHWKAKLWWM N0
CETEBLIM NPOBOAAM NOMEXANM.

PeaucTopel MoryT BeiTe noGoro Tuna
YKA38HHOW HA Cxeme MOWHocTH. KOoH-
peucatopel C1, C4, C5, C7 — K73-17 vinun
K73-24. OkcwpHein xoHgewcatop C2 —
K50-35 vnn aHanormyHbil MMNOPTHLIN.
OcTancHblie — KepaMuyeckie, Hanpumep,
K10-17, K10-50. Oduopgs 1N4007 moxHo
3aMeHUTL, Hanpumep, Ha KO243X,



MnasHoOe BKJIIOYEeHUue—BbIKJII0YeHue

€JIOYHOU FUPNAHADbI
A. BYTOB, c. Kyp6a Sfipocnaeckoi obn.

Mpeanaraemoe ycTPOWCTBO UUKNUYECKM NNABHO YyBENUYMBAET U
YMEHBLIAEeT APKOCTL €/104HON rMPASHALI UM APYIOro AeKOpPaTUBHO-
ro oceerurensHoro npunbéopa. MNpu HeoBxoaMMOCTH €ro MOXHO NpMu-
cnocobuTe ANA ynpasneHus CUrHanbHbIiMu (poHapsamM, Hanpumep,
YCTaHOB/NIEHHbIMU HA Wnarbaymax Ha Bbe3fax B Aa4YHble Nocenku
unu Bo ABOPbLI AomoB. lNMnaBHoe nepuoANYecKoe U3MEeHEHNE SPKOCTH
namMn HaKanuBaHMUA 3HAYNTENIbHO YBEeNMYNBAEeT CPOK Mx cnyx6sl no

CPaBHEHNIO C OBbLIYHO MCNONL3YEeMbIM PEXUMOM

BbIKMIOYEHO ",

KA209A, K105l Bmecto craBunutpona
081401 noponayt 1N4742A, KC212X,
KC512A v opyrve ¢ HanpsxeHnem crabm-
nuzaumuv 12...13 B, a BMeCTo TpaHaucTo-
poe KT315 — nwobeie na cepuin KT315,
KT312, KT3102. 3ameHny TpaH3ucTOpy
2SC3330 nopbwupaT 1va cepuin SS9014,
25D261, KT3102, KT645 v aHanormyHbix
CTPYKTYPbl N-p-N C YY4ETOM pasnuyvii B
TUNE KOPMYCa W PAcnONOXEHUN BEIBOA0S.
Cunnctop MACS7AB MOXHO 3aMEHUTb

L1

"BKNIOYEeHO—

nopobHeIMm npubBopom 13 cepwin MACS97,
MACOBMT1.

B kadecTtee suikniosatens SA1 asTop
WCMONb30Ban ABYXNO3WUWOHHLINA nepe-
KnoYatens OT MaTpWHHOro nNpuHTEpa
"Epson”. Knonka SB1 — nwoboro tuna ¢
TONKaTeNEM M3 M3ONALUMOHHOrO Marepua-
na. CnenyeTt 3aMeTUTb, 4TO MHOMME Mu-
HUATIOpHEIE "KB2OPATHLIE" KHOMNKW CryxaT
HEeOOoNro M3-3a Pas3pyweHs Mx NaTyHHBIX
KOHTAKTOB CTanbHOM NPYXUHOA.

IOpoccenu L1, L2 naene4yeHsbl 13 HENC-
npasHblX UMMNOPTHLIX aBTOMarHuTon. Wx
MOXHO W3roTOBMTH CaMOCTOATENLHO,
HaMOTaB Ha KONbUEBBIX MarHMTonposoaax
Tunopaamepa K12x6x4.5 w3 ¢deppura
M2000HH no 60 suTkoe npoeoga N3B-2
avameTtpom 0,35 mm. Mepen, HamoTkoR
MarHuTonposon obmartsiBaloT nakoTka-
HbiO, @ FOTOBLIA APOCCENb NPONUTLIBAIOT
W30AAUMOHHLIM NAKOM MKW KOMNAyHOOoM.
Ecnu eo Bpems paboTel yCTPOWCTBA OPOG-
cenu unu konaexcaTop C7 nagaoT xapak-
TEPHLIA XYXOKaLWMIA 3BYK, TaKUe 3nemMen-
Tul cnenyeT 06A3aTensHo 3aMEHUTL.

BeicoTa nNnaTkl C YyCTAHOBAEHHLIMK Ha
Heil netansgmu He npessiwaet 17 mm. 1o
no3sonsgeT NOMECTUTL €€ B KOPNYC OT BU-
neokacCeTbl MNK CTAPOro kKapMaHHoro pa-
aovonpuemMHnka, B kopobky ana 35-mun-
AMMETPOBLIX CNainoB wnu nNpeaHasHa-
YEHHYIO AR KAPMaHHOW OBYBHOM LLETKN.

Mockonbky mukpocxema K145AM2
OYEHb 4Y4YBCTBMUTENLHA K CTATUHECKOMY
3NeKTPUYeCcTRy, NPW €8 MOHTaxXe cnenyeT
TwareneHo cobnoparte Bce Heobxognmele
MEPLI NPEAOCTOPOXHOCTU. Kpome Toro,
BO BKAKOHEHHOM B ceTb npubope Mukpo-
cxema moxeT BbiTe NOBpexX4eHa Aaxe B
pe3yneTate NPUKOCHOBEHWA K €€ BbiBO-
[amt LWynomM MynsTUMETpa N OTBEPTKON.

- _EL1ELn
l cs 7 Rryag
il = 01 mexf|]. 2 I ! ‘
~220B [, =C1 c4 x 630 B L1330 K VS1MACO7AS L2
04A T 12 |
S i) |
—J
R1 C1,C4.C7
i [:]?50 0,022 i x 630 & /] re
ol /270 &
™~ DA1 K145AM2
for) & Vb2 {" R9
100 MK x 16 B 1N4007 /270“
I e
+
c3 /;'HL‘I R3 3 2,________! VT2
0.1 me @ L-1503GD | 680 « ﬁ‘l KT3150
VD3 C6
& ng14a1 5““ @\“B’ Tzzoo Taoas MK To i T?{:oﬂ (3150
Puc. 1
b K ELn} HacToaTensHO pekoMeHOoyeTcs MCnonk-
30BaTb MWKPOCXEMBI, BbINYLIEHHLIE OO0
KSBl o 4o :_Sj’ 1992 r. Cpean W3roTOBNEKHbIX NO3Xe
& 1 5 = ] zaesopckoi Bpak gocturaer 90 %.
L2 i s MNpu popabotke ycTpowcTea, Hanpu-
¢ 0,0 Mep, ANA BBEAEHUA CEHCOPHOro ynpasne-
_f ceo °o g HUA, 0bpaTuTe BHUMaHWe, YTO Ha Cxemax
i = o —é—_("ﬁ: 10 8cex noaobHbiX YCTPOWCTE ApYrix asTo-
oo 216 12 5 POB, KOTOPbIE MHE NPULLNOCEH BCTPETWUTL B
o7 Re VD3 Wzgﬁ of naTepatype v B WHTEepHETE, NONSPHOCTL
G—”—O %*0 0; =i CTabMNUTPOHa, 3alUMLLAIOWEro OuH K3
= g il a3 BXOA0B mukpocxemel K145AM2, ykasawa
- 3 VT3 HENpaBunbHO. B [2] aTOT CTabunuTpoH
w0l rut vertel | es c2 €3 (VD1) nopgknioveH BEpHO — aHOAOM K
2 % BblB. 3, KATOAOM — K BbIB. 15 MUKPOCXEMbI.
ol §_® T+ & yp2
& R4 i< NUTEPATYPA
VD1
e—“—e RE R9 1. Hedepnoe A. MHTerpanshsie Mukpocxe-
Mb W WX 3apybexHbie ananorm. T. 2. — M.:
R1|j Paawocod, 1999,
i 5 2. Bytoe A. CEHCOpPHLIA PerynaTop MowHo-
L1 ca cti. — Paawo, 2002, Ne 1, ¢. 32.
-(L_O e_ll_e o 3. Bytoe A. YCOBEPLIEHCTBOBAHHEI CEH-
COPHBIA PEMYNATOD MOWHOCTY, — P, )
- Ne 4, c. 39, 40. P B, 2004
J_ R2 4. Byros A. Kak NOBLICUTE HAAEXHOCTL Pery-
I 50 Puc. 2 NATOPA MOLWHOCTH Ha MUKpOCxeme K145AMN2 —

Paawo, 2007, Ne 10, c. 43.
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Pene BpemeHun Ha Tanmepe

KP1006BU1

E. AKOBJIEB, r. ¥Yxropon, YkpanHa

N9 BKIOYEHWS BEHTUNSATOPA, OCBETW-
I[Teanoﬁ namnel UNK Apyroro 3NeKTpo-
npubopa Ha 3anaHHoe BPEMA WUCNONbL3YIOT
pene BpeMEHW, KOTopeie, ecny Heobxoom-
Ma eoigepxka Gonee HEeCKONbKUX CEKYHL,
4acTO CTPOAT Ha UMPPOBLIX MUKPOCXEMAX
NOBEBILEHHOW CTENeHW WHTerpauuvm, Ha-
npunmep CD4060 [1, 2]. Onnaxko v Bonee
pacnpocTpaHeHHas aHanoroBas MUKpPOCXe-
ma-Taimep KP1006BU1 i nonobHele ei
3apybexHoie, Hanpumep NES55P noaso-
NS0T C YCNEXOM peLunTs Takyw 3apady C
NpUeMNEMO TOHHOCTLIO

AHanorosblit crnocol BbioepXKkW 3a0aH-
HbIX WHTEPBANOB BPEMEHW COCTOMT B 3a-
pAOKE WM pa3pagKke BPEMA3ANaloWero
KOHOEHCaTopa Yepe3 PesncTop 00 MOMEH-
Ta cpabartbiBaHWA NOPOrosoro anemeHTa. B
YCTPOWCTBE, CXema KOTOpOoro wacbpaxexa
Ha pmc. 1, TaKuM INeMEHTOM CRYXUT Tai-
mep DAT.

Mpn 3aMbIKABHWKM KOHTAKTOB KHOMKW
SB1"Bkn." Ha exoa R Taiimepa DA1 nocTy-
naeT HanpPMKEeHWe BbICOKOro NOrM4YecKoro
ypoeHa. Taimep NepexknioyaeTcs B yCTON-
YMBOE COCTOAHWE C HU3KMM YPOBHEM Ha
sbixone. Ceetoawon HL1 racHert, a yepes
U3NY4awWwMin_ oMon oNTpoHa TeYeTt TOK.
doToCMMUCTOp ONTPOHA Ha4YwHaeT oT-
KPLIBATBCA W 38MbIKaTe LeNb yNpaBneHns
cumucTopa VS1. Bnarogaps BCTPOEHHOMY
B ONTPOH Y3Ny CWMHXPOHW3auww 3TO Npo-
MUCX0OMT BOMM3W MOMEHTOB NEPEXOQA Ha-
NPSXeHWst cetTy 4Yepe3 KHofMb. CumucTop,
OTKPbLIBAACH B KAXA0M NONynepuoae. noa-
KNOMAET HArpPY3Ky K CETUH.

KoHpoeHcaTop C3 HauMHaeT paspsaxate-
ca yepes peanctop RS (BAvaHWEM Ha aToT
NPOLECC BLICOKOrO CONPOTWBMEHWA BXOAa
S Tanmepa 1 3akpeiTeix avonoe VD6 n VD7
MOXHO npeHebpeds). Npy emkocTn 3Toro
koHpeHcatopa 47 mk® ero paspaaxa noo

HOCTb BKNKOYEHMS HArpy3kKu BO3pacTeT oo
3 muH 50 ¢, a npu emkocty 470 mkdD oHa
npeseicuT 12 muH. MNpy NOBTOPEHWW YCT-
poiicTea akTUHeCcKMe 3HaYeHNs BpemMeHu
ByayT, KOHEYHO, OTAMYATECH OT NPWBEAEH-
HbIX, NOCKONBKY OKCWMAHLIE KOHOEHCaTopbI
MMEIOT 3HAYUTENBHBIA pa3bpoc eMKOCTH.
Yaen nutavua pene spemedn — Gec-
TpaHchOpMaTOpHBIA, C BAaNNacTHeIM KOH-
npexcatopom C1. AuoaHein moct VD1—VD4
BLINPAMARET HanpAXeHue, a cTabunnTpoH
VD5 orpannymeaeT ero Ha ypoeHe 12 B. Pe-
aucTop R1 orpanvyveaeT TOK 3apRakuy KOH-
nexcatopa C1 npu BKIKHEHMM YCTPOWCTBA
B ceTb. [locne oTKNIOHEHUS OT CeTU pesnc-
Top R2 pa3pr:xaeT aToT KoHAeHCaTop, vHa-
4ye BLICOKOE ONacHoe ANS HenoBeka Hanps-
HEHe COXPAHNTCA HA HEM O4EHb O0Nr0.
MpureyaTensHo BNMaHWe Ha paboTy ycT-
poircTea avona VDE. MNepeoHayancHo ero He
Bbin0. HO 0kazanoce, 4TO NPy BblKNKHEeHM
W NOBTOPHOM BKMIOYEHWW NuTaHws paborta
pene BpeMeHu O4eHb H4acTo HaqvHaeTcs He
C BBIK/MOYEHHOMO COCTORAHWA Harpy3ky, a c
ee ekMnYeHra. O6LRCHAGTCA 3TO CAULLKOM
fonewumM ana ycraHoeku Tarmepa DA1 8
WMCXOOHOE COCTOSHWE OCTaTO4YHbIM Hanps-
KEHWMEM HA HE YCMNEBLLEM PA3PAOUTECH KOH-
Aewcarope C3. Ovon VD6 ofecriewvsaeT

oveHs BLiCTpylo pas-
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Puc. 2

Mpy nopaye HaNPAXEHUA NMTaHWA Tal-
Mep NpUXOOWT B COCTOAHWE C BbiCOKMM
NOrM4ECKUM YPOBHEM HaMPSXEeHWA Ha Bbi-
xope (BoiBoge 3), NONTK PaBHLIM HanNpsxe-
HUID NUTaHus. NpyU 3TOM TOK 4epea uany-
valowmin anog ontpoda U1 He Tever, a ero
GOTOCUMUCTOR HAXOOWTCA B HENPOBOASA-
wem cocToaHun. Cumuctop VS1 He OTKpbI-
BaEeTCH, U HANPAXEHWE CETH B LIEMb Harpy3-
K1 He noctynaet. O Takom COCTORHMK pene
BPEMEHN CUrHANU3UPYET BKIKHEHHLIR
ceetogmog HL1.

LPuc. 3

OOHOW TPETW HanpaXeHus MUTaHWS Npo-
OonxaeTcs 0kono 2 muH. B MomMeHT noctu-
KEHWA 3TOrO NOPOra TaiMep BO3BPaTUTCA
8 COCTOSHWE C BBICOKUM YDOBHEM HA BbIXO-
08 W MOLWHBIA CUMUCTOP VS 1 OTKNKOYWT Ha-
rpy3ky o7 cetu. Pene BpemeHu crtaHeT
*0aTb CReayiowyilo KOMangy BKNKHEHUN
LOCPOYHO BLIKNIOYUTE HArpy3Ky 1 Nepesec-
T PENE B PEXUM OXUOAHWA MOXHO Haxa-
TUEM Ha KHOMNky SB2 "Beikn.”.

Ecnu yBennynTe emMKOCTE KOHOEHCa-
Topa C3 po 100 mk®d, npopomkutens-

MOC3061, 10 mA pnga
MOC3062 u S mA ans
MOC3063. CooTtsert-
CTEEHHO, HOMKMHAN pe-
3uctopa R6 ponxewH
Beite 620 Om, 910 Om
mnn 1.8 kOMm. Daktu-
yecku xe Bce 15 npo-
BEPEHHLIX ONTPOHOB
MOC3061—MOC3063
ycTonumeo pabotanm
npw peauctope R6
YKa3aHHOr0 Ha cxeme
HOMKHana 2,2 kOm.
YepTex nedaTHON
nnarel pene BpemMeHn
n3obpaxeH Ha puc. 2.
A Ha pmc. 3 npuse-
neH GoToCHUMOK Co-
6paHHOM NnaTel 1 No-
KasaHo, Kak pacnono-
XEHb! Ha Hel getanuy,

NUTEPATYPA

1 Kawxkapoe A. Taiimep OTKNOMaeT ocee-
wenwe, — Paowo, 2006, N2 B, c. 60, 61.

2 fkoenes E. Taimep oTkNONaeT ocBewe-
HWEe (BO3BPAWAACE K HanevaraHHomy). —
Pagwo, 2009. N2 6, ¢c. 33

[ Or pegaxywmmn. Brumanune! Harpyska
| BRMONEHHOMD DENE BOEMEHM HAXOAWTCA Noa
| cereBuim HanpaxeHuem. Byasre ocTOPOXHLI
npw pabore ¢ yCTponcTeoM



ApanTuBHOe yCTPOUCTBO

ynpaBieHus ctek
3. LWEHOB, r. YneaHoBCK

nooyumcTurTenem

MNpeagnaraemoe YCTPOHCTBO NO3BOASET BOQUTENIO yCTaHaABNNBATL
nepuoguiHOCTL BKITIOYEHUSI CTEeK/100YUCTUTEeNnAa B 3aBUCUMMOCTH OT
MHTEHCHUBHOCTH 0CafKoB ObGbIYHLIM nMogpynesbiM nepeKnioyarenem
6e3 npyuMeHeHns OONONHUTENbHBIX perynsTopos.

Fla Hanbonee pacnpoCTpaHeHHbIX
TPaHCNOpTHLIX CpeacTeax BOAUTENb B
3aBUCUMOCTK OT MHTEHCUBHOCTW OCaAKO0B
M 3arpA3HEHHOCTN CTEKON MOXET BKNIO-
YUTE OAVH W3 OABYX PEXUMOB paboTel CTeK-
NOOYUCTUTENEN: HENPEPLIBHLIN W NPEPDI-
BUCTLIN. B HenpepeiBHOM pexume 3a
okoH4aHWem opaHoro pabovero uukna
(ABOMHOrO x0Aa WeTok) cpasy cnepyert
ovyepegHoin. B npepeisucTom Mexay pa-
6oummMK LMKNamMK1 INEKTPOABMraTeNs Npw-
BOOA WEeTOK Ha onpegeneHHoe nocTo-
AHHOE BPEMA OCTAHaABNMBAETCA.
MNoCTOAHCTEO BPEMEHHOIO NPOMEXYT-
Ka mexay paboyunmmn LMKIamun B NpepLIBK-
CTOM pexumMe HBNAETCH HenocTaTtkom
YCTPOWCTBA, NOCKONbKY HE no3sonser
apanTuposaTs paboTy CTeKNooYMCTUTENs
K WHTEHCWUBHOCTW 0Cagkos. WM3-3a atoro
weTk Nbo He yenesaroT yaanaTe 804y CO
cTekna, nMbBo TPyT HaANONOBWHY CyXOe

BPEMEHW MeXAy UMKnamMw O4UCTKW),
UCNONL30Bas GYHKUWOHANLHEIE BO3MOX-
HOCTW MWKPOKOHTpONnepa, Ha base koTo-
pOro OHO MOCTPOEeHO. [lnA yCTaHOBKW
HeobxooumMore BpemeH He noTpeboea-
NOChL faxe BBOAMTL OONONHUTENEHBIE pe-
rynaTopel — ynpasnaoT pabotoi ycT-
poOMCTBa NOAPYNEBkiM MNepeknoyaTenem
PEXWMOB CTEKNOOYUCTUTENRA, WMEIOLWM
TP NONOXEeHWA. BepxHee nonoxexve
nepeknioyaTens COOTBETCTBYET pexumy
HENPEPBLIBHOM OYUCTKWM, HUXHEE — npe-
PEIBUCTOMY, CpeOHEE — HEeWTpansHoe
nonoxeHue (CTeKNOOYUCTUTENb BLIKMIO-
YeH).

MopRook OencTenii BOAWTENS TakOB:
NepBOHa4YansHO peivar nepeknyYarens
yCTaHaBNMBAKT B BEPXHEE MONOXeHdue,
BKNIOYAETCS HENPEPLIBHLIA PEXUM O4U-
CTKW; KaK TONbKO CTEKNO CTaHOBWUTCS
YNCTBIM M BOOMTENL NOCYWUTAET uenecoob-

Moatomy Npennarak 4MTaTensiM CXemy,
pazpaboTaHHyo 0NA NPUMEHEHWA B aBTO-
mobune BA3-2106. Ynpaensaiowwmin y3en
6n0oKa, BLINOMAHEHHLI HA MUKPOKOHTPON-
nepe, MOXeT BbITb MCNONB30BaH NPW KOH-
CTpyMpOBaHWKW yCTPOWCTBA ONS OPYrux
asTOMOBKNen. CnonHUTeNnbHLIA xe y3en
nomxkeH BbiTb BLINOAHEH C y4eTOM 0Cc0oDeH-
HOCTE Cxembl 3nekTpoobopyaosaHus
KOHKpETHOR Moaenu aeTomobuns.

Cxema npegnaraemoro afanTUeHOro
YCTPONCTBA yNPaBneHna CTEKNOOYNCTUTE-
nem nokasaHa Ha puc. 1. Tam xe npea-
CTaeneHa cxema MNOAKIIoHeHWs JNEKTPOo-
asurartens creknooumncTutens. OCHOBHBIM
3NEMEHTOM YCTPOWCTBA CNYXWT MWKpPO-
koHTponnep DD1. B kavecTee 3apgawowero
WCNONb30BAH reHepaTop Ha 4acToTy
4 MI'y, BCTPOEHHbBIR B MWUKDOKOHTPONNEP
u paboTtaowmin 6e3 NOAKNIOHEHWS BHELW-
HUX 3NEMEHTOB.

MuTaeTcs MWKPOKOHTPONAEep Hanps-
xeHwem 5 B ot ctabunusaropa DA1. Ha-
npsxeHwe Ha Bxog ctabunuaarTopa NocTy-
naer ¢ 3amka 3axuvranus. Kommytupyer
TOK 3NEKTPOABUraTeNs CTEKN00HUCTUTENA
noneeon TpaHsucTop VT2 ¢ noruyeckum
ynpaenexuem. TpanaucTtop VT 1 npeobpa-
3yeT Norv4ecKkuid ypoaeHs Ha seixoae GPO
MWKDOKOHTPONNEPa B HanpsixeHwne, Heob-
X0OMMOe ANA yNpasneHus TpaH3ucTopom
VT2.

MNporpamMma MUKpPOKOHTpONNEPa, KOTo-
pas 3anyckaeTcsa Npu nogaye Ha Hero

CTEKNO C HENPUATHBIM CKPUNOM. pasHbIM NEPERTH K NPEPLIBUCTOMY PEXM-  HANpPsXeHus  NUTaHuR, HacTpaweaeTt
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CTEKIO04MCTUTENAMU C NPEPLIBUCTHIM Pe-
KUMOM PaboTel, NPU KOTOPOM BPEMA MEX-
oy pabounmy xogamm WEeTOK MOXHO 3me-
HATE C NOMOLLBIO BpEMA3agaowero yana
(Hanpumep, mynsTBMbpaTopa), ynpasnsa-
eMOro nepexknioyaTtenemM unn nepemeH-
HbiM pe3McTopom. Cxembl Takux ycT-
POWCTE C ynpasBnseMbiM BpeMeHem 3a-
[EepXKY HEeoAHOKPAaTHO NyBNWKOBANUCh W
8 xypHane "Paguo” [1—4].

HepnocTtartok Takux yCTPORCTR ynpaene-
HUA — HeoOXOQUMOCTL MTEPAUMOHHD (B
HECKONbKO npuemoB) noabupaTte Bpems
mexpy pabouvmMu uvknamu ans ONTu-
MansHOM OYUCTKM, COOTBETCTBYIOLLEE WH-
TEHCUBHOCTM 0caakos. Ita noabopka oT-
BNEKAeT BOAMTENRA OT yNpasneHwa TpaHc-
NOPTHBIM CPEACTBOM. K TOMY Xe B yCTpOM-
CTBO yNpaeneHua NpuBoaoM CTEKNOOYMC-
TUTENA NPUXOOUTCA BKNKOYATL AOMNONHW-
TENbHLIR  NOTEHUWANBHO HEHaOoEeXHbin
BNEMEHT CO CKONbIAWMMMU MEXEHWYECKKN-
M1 KOHTakTamu (nepekn4artens unu
nepemMeHHbIn Pe3NCTop), HeYAOBNETBOPW-
TenbHO paboTalowWwin B XECTKMX YCNOBUSAX
aKCNAyaTauum TPaHCNopTHOro CPeacTea.

B npepnaraemomM MHOK YCTPOACTBE
yaanock 0becneynTs NPOCTYIO U YOOBHYI0
aganTaumio paboTel CTEKNOOUNCTUTENA K
WHTEHCWBHOCTWU OCafKOB (perynupoBky

8 HeWTpansHoe nonoxexune, pabota crex-
NOOYUCTUTENH NPWOCTAHABNWBAETCH; BO-
avtens HabniooaeT 3a COCTOAHWEM CTekna
W 4Yepe3 HeKOTOpOe BPEMS. PeLumB, H4TO
€r0 HYXHO MNOYWCTWTE BHOBL, ONyCcKaeT
pbiyar BHA3.

C momeHTa nepesofga poiMara nepe-
KNIQYaTens n3 BEPXHEro MNOMNOXeHWs B
CpefHee MWUKPOKOHTPOMNEpP HauyuHaer
oTcyeT epemerin. Korga peivar nepesonat
U3 CPEOHEro B HUXHEE NMONOXKEHWE, MUK-
POKOHTPOANER 3AN0OMUHAET OTCYMTAHHOE
Bpems 1 Tenepk yxe 6e3 yyactua soauTe-
NA BKNKIOYAET W OCTAHABNWBAeT CTeKno-
O4YMCTUTENE 4Yeped 3aPUKCUPOBAHHLIN
NPOMEXYTOK BpEMEHMW.

Mpy M3meHeH MHTEHCUBHOCTK 0CaA-
KOB (MNWU 3arpA3HeHun CTekna BCTpey-
HEIM/NONYTHEIM aeTomobunem) BoguTens
NOBTOPSIET ONUCaHHLIR Npouecc. Takum
obpa3zom, anroputm onpeneneHus Heob-
XOAWMOro oTpe3ka spemenwn "no gakry”
gop.oﬁeﬂ VCNOML30BAaHHOMY B Talimepe [5,

]

Paspabotate ogwH 6nok ynpasnenvs
CTEKNIO0OYMCTHTENEM TaK, 4TOOEI OH XOpOo-
wo "snwucanca” 8 noboi asTomobune,
BPAA N4 BO3MOXHO M3-33 pasnuuuii cxe-
Mbl BKIOYEHUA 3NeKTpoasuraTtens, pene-
npepeiBaTensa v pa3soakv NpoBoaos.

exon. K exopam GP1 w GP2 nporpamma
NOOKNIOYAET BHYTPEHHWE PE3UCTOPEL,
obecneynsaowme HopmManoHylo paboTy
BXOAHbIX Uenei. BeiBoa 4 MUKPOKOHTPON-
nepa — ceobogHuiii. Bo nabexanwe no-
ABNEHWA Ha HEM "MNaealowero” Hanpaxe-
HUS W YBENWYEHWA WM3-3a 3TOro notpeb-
NAEMOro YCTPOWNCTBOM TOKa OH COEAWHEH
C 0BWKM NPOBOAOM.

B cpenHem nonoxeHwn peidara nepe-
KNKHaTeNsa BX0Ab MUKPOKOHTpONNEepa oT-
KNioYeHsl 0T 0BLWero NpoBoaa U Ha HUX
yCTaHasnMBaeTCA BbICOKWIA ypoBeHb. B
BEPXHEM NONOXEHWW pblyara Ha obuwwin
nposog 3ambikaetcs sBxoa GP1 mwukpo-
KOHTpONnepa. a B HuxHem — exopn GP2 (Ha
BXOfax yCcTaHaBNWMBAeTCA HW3KWA ypo-
BEHb).

Mporpamma MWUKPOKOHTPONnepa He-
NPEepbIBHO CNeavT 33 YPOBHEM HA BXOAAX
MWKPOKOHTPONNEpa, onpegensaeTr nono-
KEHWE pblNara v BeINONHAET Heobxoaw-
Mble AN ynpasneHus neictevda. B sepx-
HEM MONOXeHWW pbivara Ha ewixog GPO
MUKPOKOHTPOANEpPa NOCTOSHHO NOCTyna-
€T BbICOKWUIA YPOBEHb, TPaH3ucTopel VT1 1
VT2 OTKpLIBAIOTCH W BKNIONAIOT 3NeKTPO-
hguratene CTeknooqncTuTens. B cpenHem
NONOXeHUW pelvara Ha swixoge GPO Hu3-
KW YPOBEHb, TPaH3UCTOPLl 3aKpbITHI,
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cTeknoosucTUTENs OCTaHosneH. [po-
rpamma noacHMTeIBAET BPEMA Haxoxije-
HUS pbi4ara B CpeaHem NoNoxXeHnn.

B HuxHem nonoxeHuwu peiyara npo-
rpamma ycradasnueaet Ha ewixone GPO
MUKDOKOHTpONNepa MMNynbChbl BLICOKOMO
YPOBHS AnuTensHOCTeIO okono 0.4 c ¢
naysamu, onpeaeneHHbIMK Npu Haxoxoe-
HUW pbivara B cpeaHem Nonoxenun. Yka-
3aHHOI ONMTENBHOCTW UMNynbCa [ocTa-
TOYHO ANs TOro, 4T06bI KOHEYHbLIM Nepe-
knovartene SF1 cTeknooYucTuTens nogan
Ha 3NekTpoasuratens HanpaxeHwe c bop-
TOBOI CETwW, NOCMe Yero WeTkw 3aseplia-
HOT LMKN ABMXEHWUS A0 MCXOOHOro COCTON-
HUs Be3 y4acTUs YCTPONCTEA yNpasneHns.

MakcumanbHOe Bpems Nay3bl. KOTOpPoe
MOXeT BbiTe yCTaHOBNEHO BOAUTENEM,
OrpPaHn4eH0 NPOrpaMmMmon MUKPOKOHTPON-
nepa v npubnuantensHo pasHo 120 ¢.

yana OTK/HOYAIOT Pene CTekNnooYucTuTend
W CHUMAIOT KOXYX PYNeBOiA KONOHKW.

MeTannuyeckuini  XOMyT KpennexHws
noApynessix NepexoyaTenei Nosopayn-
galoT NnpumepHo Ha 180 rpan.

3artem nepepes3awT Nposoaa nepe-
KNIOYATENS CTEKNOOYNCTUTENS; KENThIA ¢
KpacHbir, vaylwre Kk nepeknwyarento, a
TaKKe XenTeiid, kpacHelit n Benslil, way-
wKe B CTOPOHY NPUBOAA CTEKNOOYUCTUTE-
N, M30NVPYIOT, 8 KOHLUbLI OCTaneHb!X NPO-
BOAOB 3a4MLLAIOT W 3aKPENNaAT BUHTOBLI-
MK 3aXKMamMu Nnatel B COOTBETCTBUMM CO
cxemoi. MoAkNoHaT NPOBOA, MAYLMA K
3aMKY 32XUraHua, 1 Nocne NpoBepky pa-
HOTEI YCTPOWCTBa YCTaHaBNUBAIOT Ha MEC-
TO KOXYX PYNEeBOr KONOHKN.

MNpu cpegHem NONOXEHWW pbiyara ne-
PEKNIoHaTEeNR 1 BKNIOYEHHOM 3aXUraHin
ycTpoicTeo notpebnaet He Gonee S MA.

Mporpamma y4uTbiBAET BO3MOXHOCTE
OENCTBUA BOOMTENS, OTAWYMSIOWMXCA O1
OCHOBHOMO anroputma. Bogutens moxer
cpa3sy Xe NepeBecT pbivar B HUXHee
nonoxenve Ge3 npensapuTensHOR ycTa-
HOBKW B BEPXHEE WKW Xe 04eHb ObiIcTpO
MepeBecTH PbiHar U3 BEPXHEND B HWKHEE
nonoxenne. B atom cnysae nporpamma
yCTaHaenueaeT nay3ay Mexay uvknamm
[BUXEHWA LWETOK, PaBHyio 5 C.

Heobxoaumoe cCNosO kKOHGUrypaumm
(3FOC) B nporpamme NpeaycmMoTpeHo.

MNevatHyo Nnaty ycTponcTea ynpasne-
HUA R He pa3pabartwiean. Ona ero cbopkm
MCNONE30BaHa makeTHans nnata. KoHgew-
caropsl ¥ pes3ncTopel — nobele manora-
BapuTHblie. O6WMIA BUA TOTOBOrO YCTPOA-
cTBa. yCTaHOBAEHHOro & asTomobune.
nokasaH Ha GoTo puc. 2.

MnaTty A pa3amecTvn B HENOCPEACTBEH-
HOIM BNM30CTK OT KOHTAKTOB NOAPYNEBOrO
nNepeknoyarens CTeKNoo4YUCcTUTENs, NoA
KOXYXOM pyneson konowku. [(poeopa k
nepeknoYaTento v Kk BopToBON ceTn Noa-
KMIOYEHB! C NOMOLWGIO BUHTOBBIX 3aXUMOB
X1 1 X2 (X3 u X4 — pasvembl NOgpynNeso-
ro Nepexno4aTens v NPUEONA CTEKNOOMK-
CTUTENA COOTBETCTBEeHHO). Mpoeoa, noaa-
IOWWIA HaNpAXeHne C 3aMka 3axuraqHus,
npyvnasH HeNoCPeacTBEHHO K nNnaTe.

Ycranwaenveate nnaty Ha astomobunb
cnegyeT B onpegeneHHom nopagke. CHa-

MNoTpebneHne NpK OTKNKDHSHHOM 33XMra-
HWK HE3HAYUTENLHO, TONBKO wW3-3a TOKa
yTEYKWM TpaH3wcTopoe. MakcumaneHoe
noTpebneHne — B HEMNPEDPBLIBHOM PEXMME,
OLHAKO Har peEBaHWE NONEEOrO TPAH3WCTO-
pa He3HauwvTensHo Bnaropaps ero Manomy
COMNPOTUEAEHWID B OTKPBITOM COCTORHMM W
MMNYNBCHOMY XapakTepy TOka — QCHOB-
HYKO 4acTb BpemeHu uwkna pabodnin Tok
npoTeKaeT yepea KouTakTel SF1.
YCTpOWCTBO HanaxweaHusa He tpebyer.
OpaHako nNpu NEPBOM UCNBITAHWK BO BpemMA
AO0XAA OKA3AN0Ch, 4TO BKMYEHHBIN CTEK-
noo4ncTUTENs NPpogonkan paborats gaxe
nocne BbiKMOYEHWA 3axuradua. MNMpudnkHa
3aKNKYanacs B TOM, 47O MOKPOE CTekno
0Ka3blBaN0 O4eHb MAanoe CONpoTVBNEHWE
paboTte anekTpoaBMrarens, poTop KOTOPO-
ro He ycrneean OCTaHOBWTLCH 3a Bpems
BLIKNOYEHHOrO COCTOAHUA KOHTakTOB SF1.
3Tomy cnocoBCTBOBANO Takxe TO, 4TO NpU
paboratollem agsuratene asToMobung Ha-
npsxeHwe B GOPTOBOI CeTW NOBLILIAETCA
MNpo6nema Geina pewera nogrubannem
KOHTakToBe SF1 ¢ Tem, 4Tobbl yBenMunTL X0
NOABUWXHOrO KOHTaKTa. YuuTeieas 3t 06-
CTOATENLCTEA, NOCNe YCTaHOBKW YCTROWCT-
Ba Ha asTOMOBMNE HEODXOOWMO NPOBEPUTL
paboTy CTEKNOOYUCTUTENA C NOAHATBIMK
LeTKaMK 1 NPy BKAKOYEHHOM OBUraTene.
MPUATHON HEOXWNAHHOCTBLIO NPW nep-
BOW NOE3aKe C yCTPOWCTBOM Aeunace 6es-

3syqHan paboTa CTeKNooUMCTUTENS. Obbiu-
HO BOAWTEND “LWECTepKn” NO ulenykam pe-
ne KoHTponvpyeT paboTy ykazaTtens noeo-
pOTOB (YBENMHEHWE HACTOTb! LLENYKOB CBU-
neTensCTBYeT O HEWCNPABHOCTW CUrHaNb-
Helx namn). o nepepenkn yCTpowncTsa yn-
pasnexvs CTEKNOO4UCTUTENEM NpW €ro
BKTIOYEHWMW B PEXUM NpepbiBUcToin pabo-
Tbl HAYMHANO LUENKaTh ¥ pene o4ncTUTENs
BETPOBOro cTeKkna. Ha noBopoTax HeCwH-
XPOHHOE Lenkaxue neyx pene komdopta
He npuBaBnNaAno HW BOOMTENIO, HW nacca-
Kupam.

NNTEPATYPA

1. NotaumH K. KomMmyTaTop CTEKN00HMCTI-
renn. — Paauo, 2003, Me 2, c. 46, 47,

2. Caypw O. BEnok ynpasneHus CTeKN0o4u-
CTUTENEM 1 OMeiBaTENEM. — Paguo, 2003, Ne 9,
c. 47.48

3 Kwpcawoe A. OopaboTra pene crekno-
oumcTuTens — Pamuo, 2005, Ned ¢ 45

4 Kuba B. CTexnoouncTUTENb-aBTOMAT, —
Papuo, 2009 Ne b, c. 39, 40

5 Wewnos 2. Taimep cancecna. — Panuo,
2001, N2 12 ¢ 22

6 Wenos 3. Mogeprniauma Tanmepa. —
Paano, 2006, Ne B. c. 24,

O7 pegaxusu. porpamms MUKDOKOHT-
ponrepa paimeuiena Ha FTP-cepeepe peaak-
umw no aapecy <ftp. ftp radio.ru/pub/
2010, 12, steklo.zip>.

Iins Bac, pagwoniobuternn!
PALWOKOHCTPYKTOPBI. panuo- |
3NELIeHTEI, MOHTa¥HbIWM MHCTRYMEHT W
marepuwarnsl, ropnycel. OT Bac — onna-
YeHHbLIN KOHBEPT AN GecnnaTHore karta-
nora !
426072, r. MxeBck, a/s 1333. !
www.rtc-prometej.narod.ru
Ten./daxc (3412) 36-04-86.

+ + *

KOHTpONbLHLIA NPUEMHMK KOpPOT- |
 KOBONHOBMKA — UW(POEON BCEBON- |
Hoebtit DEGEN DE1103 — 3800 py6. |
XO4EWbL KVIWUTL OEWEBNE? |
YaHan kak! |
3B0oHW no BecnnatHoMy mMexayro- |
poaHomy Homepy 8-800-200-09-34, :

3axoan wa http://www.dessy.ru
i nuww: 107113, . Mockea, a, a 10, ’

E-mail: zakaz@dessy.ru,

Ten. (495) 543-47-96: 8 (985) 366-87-86 !
[

* * -

000 "3nexkTponang”

MocTtaska NiobbIX INEKTPOHHEIX KOM- |
| NOHEHTOB W KOMMONEKTYOWMX. XUmna
| AnA 3nekTpoHukW. [locTaBka no4yTon B |
- nioByo Touxky Poccun lopuaouyeckum v
duanseckum nuuam. Co cknaga u noa |
3akas. |

WWW.ELEKLAND.RU

E-mail: elekland@mail.ru

Ten., dakc — (82147) 42026 i

* * *

BbiCbinaem no4YTon aanporpaMmupo- |
BaHHele No Bawewmy 3akasy Mukpo-
KOHTpoOnnepsi v MN3Y.

390028, Psizanb, a/q 8.

WWW. progm.nm.ru




YacTOTHbIE CUHTE3aTOpPbl CEpun
1508MJ110, K1508nJj110

OcHOBHbIE
TeXHUYECKUNE XapaKTEePUCTHKN

BxoOHOW TOK HW3KOro YpPOBHS

Ha umndpoBbIx Bxonax W,

Clk, DI, MkA, Npy Hynesom

BXOAHOM HaNPAXEHWUN K

HaNPAXEHUW NUTaHKUA

SRB covenaanseniia Susei -1..+1
BXOQHOW TOK BLICOKOrO YpOB-

HA Ha UMdPOBLIX BXoAax

W, Clk, DI, MmkA, npw Bxoa-

HOM HanpsxedHun 55B u

HanpsaxeHun nuTaHna

558B
Bx0OHOW TOK BEICOKOTrO W HWU3-

KOro YpOBHE HAa aHanoro-

som Bxoae OSC1, mkA, npu

BXOAHOM HanpaxeHun

5.5 B n HanpsxeHun nura-

MRS 5B ... ... ... ... -50...+50
DuHamuueckuin noTtpebnse-

MElA TOK YEepe3 BbiBOO NW-

TaHua Vcc, mA, He Bonee,

npY HaNPRXEHWW NUTaHWA

5,5 B, vactore obpa3uyoso-

ro kanana 15 My v ocHoB-

HOW YacToTe

FOOMELL: soserin Do sresiedg
1300 My, ... ..

Cratuyeckuin notpebnaemMelit

TOK 4Eepe3 BbIBOA, NUTaHWA

Vcc, mA, He Gonee, npwm

HanpAxXeHuw NUTaHna

55B
Tok yTeyku npu HU3KOM YPOB-

He Ha sxope VCO, mkA, He

6onee, Npu HaNpXeHUW

nutaHua 5.5 B
BeixogHOE HanpaxeHue HWa-

KOr0 YPOBHA HAa Bbixogax

Fdiv1, Fd2, B, e Gonee, ons

1508MN10AT, K1508NJ110AT,

K1508MT10BT npw Hanps-

MEHMM NiTanna 4,5 B v Bei-

xonHom Toke 0,8 mA .
BuixooHOE Hanpa)XeHue HK3-

KOr0 ypOBHA Ha BbIXOAaXx

Fdiv2, Fdiv3, Fd1, B, He Bo-

nee, nans 1508M7110AT,

K1508M/110AT, K1508M110BT

NPy HaNPSXeHWK NMUTaHKS

45B u BbIXOOHOM TOKE

g Y R e T, 0,45
BrixoaHoe HanpsaxeHwe BbiCo-

KOro YpOBHR Ha BeIXOAE

Fd3, B, He meHee, ana

1508MN10AT, K1508M110AT,

K1508MM10BT npw Hanps-

*KeHun nutavma 4.5 B wn

BeIXoOHOM TOke 0,8 mA . .. ... ... 4,05
KoadpduumeHt peneHua oc-

HOBHOrO  kaHana Aans

1508M110AT, K1508M110AT,

K1508MN10BT npu Hanps-

KEeHMM nuTadua 4,5B n

3HAYEeHWM OCHOBHOW YacTo-

..0,45

Tel 1300 My,
MUHUMBNBHBIA .. oov e nn s 240
MaKCUManbHbIA .. ......... 65535
Havano cm. 8 "Pagwo”, 2010, Ne 11

Koapduunent penenmna o0b-
pasuoBOro kaHwana pAns
1508MN10AT, K1508MJ110AT,
K1508MNN10BT npu Hanpsa-

KeHuu nutadua 4.5B u
3HAYEHWK obfpasuoson
yacToTel 15 My
MUHMMAnNbHBIA . . .. ....u ... 100
MaKCUManbHbLIA
BoixooHOE HanpaXeHne HU3-
KOr0 YPOBHA HA BbIXOOAX
Fdivl, Fd2, Fd3, B, He 6o-
nee, nans 1508M71106T,
K1508MN106T, K1508M110rT
NPY HaNPsXCHAW NUTaHWA
45B W BLIXOOAHOM TOKEe
08MA ... e 0.45
BrixoaHoe HanpsxeHve HWa-
KOrO YPOBHA HA BbIXOOAX
Fd1, Fdiv2, Fdiv3. B, He
Gonee, ona 1508MN106T,
K1508r1106T, K1508M110rT
npv HanpsxenMmy MATAaHKUA
4.5 B v BLIXOOHOM TOKe
Bt s TR 0,45
BbIXOOHOE HAMNPRAXEHWE BLICO-
KOr0 YypOBHA Ha BbLIXOOAX
Fdivl, Fd2, Fd3, B, we
meHee, ana 1508MNN106T,
K1508M1106T, K1508M110IT
npyv Hanpaxeduwyn NuTaHus
4.5 B » BbIXOQHOM TOKE
T X 3 4,05

BrixOAHOE HanpAXeHWe BblCo-
KOr0 YPOBHA Ha BbiXxOnax
Fdwv2, Fdiv3d, Fdi1, B, we
menee, ana 1508NN10BT,
K1508MN106T, K1508M110rT
npu HaNPsXeHu NUTaHna
45 B 1 BeIXOOHOM TOKE
1.0EMEB Sakn st smrsiiesE

Tok Bbixoaa ¢a30BOro gevek-
Topa (FAd3) B TOKOBOM pEXU-
me, mA, gna 1508MNN106T,
K1508M10BT, K1508MN1101T
ﬂpM HaﬂpﬂXEHHH NnWTaHKA
55B © CcONpOTHUBNEHWK
BHELUHEro peaucTopa co-
npotuenexdvem 3,65 kOm,
NOAKMOYEHHOTO K BbIXOAY
Fd2 s et i, D402

Tok yTeukn $a3080ro AETEKTO-
pa Ha Beixone Fd3 B pexume
TOKOBOrO BbIXOAA, HA, He
6onee, ans 1508N1106T,
K1508MM10B6T, K1508M1101T
npwW HaNPAXeHun MNUTaHKuA
5,5 B v Temneparype OKpy-

*awLwen cpepl
+25°C |5
BO BCEM MHTEPBANE . ......... 100
MorpewHocTs BTEKaoWero v
BbITEKAOWEro Toka da3o-
BOro OETeKTopa Ha BblX0-
ne Fd3 B pexwume TOKOBO-
ro Bbixofa OTHOCWUTENBHO
cpeaHero 3HaveHus, %, He
6onee, ans 1508MNN1106T,
K1508M110ET, K150800101T
NpyY HaNPsXeHUW NUTaHWA
5,5 B 1 BXOQHOM Hanpsaxe-
HAN 0,80 wos 5 v ww s s aimima e 2
KoahpuumeHT OeneHws ocC-

HOBHOrO  KaHana  Ang
1508MNM0ET, K1508MN1106T,
K1508N110IT npu Hanps-

KeHun nutanma 4.5 B w
3HAYEeHWUKW OCHOBHOM HacTo-
o 1300 My
MUHWUMENBHBIA .. . ... ........ 240
MakCuManeHsid . ..

Koadpduurert penedun ob-
pa3suoBoOro kawana, nns
1508N10ET, K1508MN106T,
K1508M010 T npw Hanps-
weHun nutanma 45B n
3HaseH 0Bpa3L0oBOit Yac-

TOTEI 15 MY
MUHUMANBHBIA .. ... oee s 100
MaKCUManeHelid . ... ... ..
NpenensHo AONYCTUMbIE
W NpefenbHbIE 3HAYEHUA

Hanpsxerwe nutanma, B .. .. ..

npegensHoe 3HaveHue
BxonHoE HanpaXeHWe HW3Ko-

ro YypoBH® Ha uUMPPOBbLIX

seiBORAN. B  sonomsniimunins 0..0.8

HauMeHbLuee npeaensHoe

3HAYEHNE
BxoaHoe HanpsixeHwe BbiCOo-

KOrQ YPOBHA Ha UMdPOBbIX

gbIBOOAX, HE MEHEe . ... ........24

Hanbonbwee NnpeaensHoe

3Ha4YeHne e mm s m B AT
CpenHekesagpatvveckoe Ha-

npskenwe Ha eBxoge VCO,

B, npu 3HaveHuu OCHOB-

HoW wactotel o7 10 po

1100 My G2 U

npenentHble aHasenus - .—0.3..U,.+0.3
CpenHekBagpaTtnyeckoe Ha-

npsxexne Ha exoge VCO,

B, npw 3HayeHuK OCHOB-

Hoi wactoTtel or 1100 po

1300MMy . ...........04. . Upe2"®

npepentHeie 3Havenna . .-0,3..U,,,+0,3
CpepHekBanpaTU4eCcKoe Ha-

npsxeHue Ha Bxone OSCH,

B, npw 3HaseHun obpas-

LOBOW 4acToTel OT 2 A0

AMMi ..ol ..04.U,. 2"

npenensHole aHavenna -0,3...U,,.+0,3
CpenHekBagpaTh4eckoe Ha-

npsxexHne Ha exope OSC1,

B, npu 3HaseHnn obpas-

UOBOM 4acToTel oT 4 Ao

15 M . 0,15, Upe2"®

npepensHele aHavenns -0,3...U,,,+0,3
YacToTa OCHOBHOrO Kalana,

e e 10...
YacToTa 06pa3uoBoro kaHana,

PALLL: oo i i S 2.:15
YacToTa CUrHana CUHXpoH13a-

umu 3anncu nHpopmMaumm B

cOBUroBelin perucTp, Mru,

He Bonee
OnvTtensHOCTb UMnyneca

BbLICOKOrQ YPOBHR CurHana

3annck Ha Bxoge W, He, He

MBHBEE: . o oosen cepsismns i s smss 400
Bpems yCcTaHOBREHWs nHOOp-

Mauuy OTHOCUTENBHO Cur-

nana Ha exoge W, HC, He

MEHEE . . oot iinenene v anssn 100
Bpems ycTaHOBNEHWA CUrHana

Ha sxoge W OTHOCWTENBLHO

curHana Ha exone Clk, mkc,

HEMEBHEE . ....vvvvnovnonnnnnns 50
EmkocTb Harpysku, nd, He
(707 1= - 25
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MakcumansHan Yactorta obpaa-
LOBOr0 uMppPoBOro curHa-
na, My, ans 1508N1106T,
K1508M110BT, K1508MN10rT
NpyY 3HAYEHWUW YNPaBNsIo-
wero pa3psga T_Fop_0=1,
BXOOHOM HAMpaxeHun oc-
HOBHOrMO CWUrHana HM3koro
ypoeHsa menee 0,2U,, u
BbICOKOro ypoBHa Bonee
Oraunw

HacToTa cnenosaHust UMMynb-

COB MPWM WCMONL30BAHMU
Bbix0goe Fdiv2 v Fdiv3 B
Ka4secTse Bxonoe $a3osoro
pevekTopa, My, He Gonee ........5

CTOMKOCTE K BO3OENCTBUIO
CTaTWYEeCKOra 3nekTpuye-
cTea, KB

Pa6ouuii wHTepBan Temnepa-
TYPbl OKPYXawWen cpeasl,
°C, ans

1508M1110AT,
1508NN106T,
K1508MNN10AT,
K1508MN1106T
K1508MNN1108BT,
K1s08nni1orT

........ -60...+125
........... 0...4+70

Ha puc. 9—15 npeacrasneHbl Tuno-
Bble rpacduvyeckve 33aBUCUMOCTH
OTOENbLHLIX NapamMeTpoB MUKPOCXEM.
Mpadukn 3aBUCUMOCTM OAMHAMWYECKOrD
noTpebnAemMoro Toka lyg ., OT TEMNepa-

] 1o, Quns f !
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Tg | 1508NN10AT, 1508011067,
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Typbl OKpyxawuwen cpefbl T, Npu
OBYX 3HAYEHWAX 4aCTOTbl BXOAHOMO CUr-
Hana f,, w3aobpaxeHs Ha puc. 9, Ha
puc. 10 — ot addekTMBHOro 3HaYeHus
BXOAHOrO HanpaxeHna U, 4, HA
puc. 11 — ot koaddurumeHTa neneHus
K, Ha puc. 12 n 13 — ot vacToTel BxOA-
HOrO curHana ana Aeyx 3HavYeHwuin
HanpsxXeHua nutanus U, 4,5 u 5,5 B.
Ha puc. 14 u 15 nokazaHsl 3asmcumMocTu
3¢ deKTMBHOro BXOAHOr0 HanpsXeHus
OT 4acToTkl BXOOHOrO CUrHana ans rex
HE OBYX 3HAYEHUIR HANPRAXEHWUA NUTAHUA
NP TPEX 3HaYeHNAX TeMNepaTypbl OKpy-
Kalolen cpeapl.

Marepuan nogroroeun
A. HE®QEQOB

r. Mockea

poccent (karywka NOCTOAHHOW WH-
nykTueHocTu) cepun EC24 npeacrae-
naet cobon MuHWaTIoOpHYID 0BMOTKY Ha
deppuToBOM MarHutTonpoeope. [poc-

| cenb OKYK/IEH B3MOKCUMAHLIM KOMNayHaoM

U cHabxeH ABYyMA akcuanbHO pacnono-
XEHHBIMW  MPOBONOYHBIMW  NYXEHBIMMK
BBIBOAAMM.

YcTpolcTBO ApOCCcens nokas3ado Ha
pucyHke. Katywka 1 HamoTaHa mexay
wekamu mardutonpoeoaa 2. BeiBoael 3
DUKCUPOBaHLI 3aNMBKOW KOMNayHaoM 4
B HECKONbkO cnoes. Bepxuwit, cnyxa-
WMl KOPNycoOM [ApOCCens, OKpaweH u
Ha Hero HaHeceH UBETOBOW KOA HOMMK-
Hana WHAYKTUBHOCTU B BUOE KONbLUEBLIX
nonoc. OnuHa kopnyca — 10 mm, ama-
meTp — 3 MM, [InMHa sbiBOOa — OKONO
25 mm, anameTp — 0,5 mm.

JApocceny npegrasHayYeHsl AN 9KC-
nnyartauuu B TeMnepaTypHOM UHTepBane

-20 po +100 “C.

HoMuHanbHbBIE 3HAYEHWA UHAYKTUB-
HOCTKU ppoccenein cepun EC24 Haxo-
patca 8 npepenax 0,1...1000 mklMH.
MpenycrMoTpeHsl TPW 3HAYeHWMA A0NYCKa
Ha TOMHOCTb HOMKHANOB — *5, +10 n
+20 %. CnWCOK BbINYCKAEMBIX TUNOHO-
MWHANOB ApOCCEeNneid npeacrasneH B
Tabn. 1.

HawmeroBanne TuUna anemeHTa Ha-
YMHaeTcs ¢ Homepa cepun EC24, panee
Yepe3 peduc cnenyeT YeToblpexaHauHoe
koposoe 0603HauYEHME HOMMWHAana WH-
OYKTMBHOCTW w ponycka. HavansHaq
6ykea R ykaseigaeTt Ha TO, 4TO MHOYKTUB-
HOCTb menee 1 mklH. Ecnu wHaykTUVB-
HOCTb HaxoauTcs B npepenax 1—
8,2 mklH, Gykea R HaxoauTcs Ha BTOPOM
MECTe, a Ha4anbHOoW CTAHOBWTCA Nepeas
umudpa HomuHana. [ns MHAYKTUBHOCTKY B
npegenax 10—82 mklH oBo3HaveHne
HavyvHaeTcA C AByx uwdp HOMWHaNG,
nocne 4ero cnepyetr uwdpa 0, a ons
npegenos 100—820 mklMH Hyne 3ame-
HAeT eanHuda. [ns WHAYKTUBHOCTW
1000 mxlH BmecTo 1 craeaT 2.

3aesepwaeT koposoe 0603HAYEHME
6ykea, yKkasslBaowasn Aonyck Ha MHOYK-
TUBHOCTE: M — 20 %; K — +10 %; J —
*5 %. Opocceny HomuHanom 3,3 MklMH u
MEHEE BbINyCKaloT ¢ gonyckamu *20 u
*+10 %, octaneHele — *10 n %5 %. B
Tabn. 1 ykasaHbl HanmeHoBaHua Hanbo-
nee pacnpocTPaHeHHbIX NO AO0NYCKY
opoccenei.

LiBeToBOi KOO COCTOUT U3 Y4EeTHLIPEX
KOnsueBsIXx nonoc. [ins onpeneneHws
MHAYKTMBHOCTWM ApPOCCENns pacnona-
ralT ropuaoHTansHo ¥ Tak, 4706l
KONbLEBBIE NONOCH 0OKa3anucb cme-
LWEHHBIMW BEBO UMK, ECIIN OHW HE CMEe-
WeHbl, YBENWYEHHBIA 3a30p Mexay
HUMW Okasanca cneea. lpw 3Tom BO
BCEX CNy4Yasx npasoe KONbuUO AO0NXHO
6uiTe NB0 4epHbim, nubo cepebpuc-
reiv, NMBO 30n0TUCTLIM. JleBas nonoca
6yneTt yCNOBHO NEpBOW, Npagas — 4er-
sepToi. COOTBETCTBME LIBETA U HOMEpa
KONbUa TOR MAKU MHOW undpe HOMWHE-
na, MHOXWUTENO U AONYCKY YCTaHaenv-
saet tabn. 2.

Hanpumep, apoccens TMNOHOMWHA-
na EC24-R18M  WMHAYKTUBHOCTBLIO
1,8 mkl'H, cornacHo T1abn. 1, umeeT Ha
KOpNyCe LBETHbIE KOMbua Cneea—Ha-
npaeo: kKOPWYHEBOE, Cepoe, 30N0TuC-
Toe u yepHoe. Ha ppoccens EC24-470K
WHOYKTUBHOCTLID 47 MKIH HaHeceHsl



Apoccenu cepun EC24 Tabnuua 2
® . 4 .8
35 .8 S ¥,
Ta6nuua 1 . 3 g £ ; 5
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? | 38|5%| 8¢ €8 | 1 2 3 4
= = Fa © YepHbin — 0 1 +20
EC24-R10M 0.10 0.085 KopwqHesbin 1 1 10 -
EC24-R12M 0,12 10 : KpacHeii 2 2 100 =
EC24-R15M 0,15 280 0,095 Oparnesbln 3 3 1000 —
EC24-R18M 0,18 0,12 Hentei 4 4 — —
EC24-R22M 0.22 3eneHein 5 5 —= —
EC24-R27TM 0.27 260 0.15 TonyGon 6 5] — —
EC24-R33M 0,33 252 250 OUONeTOoBbLIA 7 7 — —
EC24-R39M 0,39 220 700 Cepblit 8 8 — —
EC24-R47M 0.47 200 017 Benew 9 9 —_ —_
EC24-R56M 0,56 180 CepebpucTein — — 0.01 +10
EC24-R68M 0.68 160 30N0TUCTLIN — — 0.1 +5
EC24-R82M 0,82 140 0.18
EC24-1R0OK 1 135 &
EC24-1R2K 1.2 KOMbUA: wentoe, GUoneToBoe, KOpUYHe-
EC24-1R5K 15 30 0.2 soe v cepebpucTtoe. Cneayer OTMeTUTh
EC24-1RBK 18 125 0,23 655 B 3akKn4YeHwe, 4TO uHOrga YeTeeptoe
EC24-2R2K 2.2 80 0,25 630 HYepHOe KONbLUO He HAHOCHAT.
EC24-2R7K 2,7 40 0,28 595
EC24-3R3K 33 796 70 03 575 Marepuan noarotosmn
EC243R9K_| 3.9 65 0,32 555 B. CTENAHOB
EC244R7K | 4.7 | 49 0.35 530 r. Mockea
EC24-5REK 5.6 45 0.4 500
EC24-6RBK 6.8 30 0,45 470
EC24-8R2K 8,2 28 0,56 425
EC24-100K 10 22 0,72 70
EC24-120K 12 20 0.8 350
EC24-150K 15 16 0.68 235 TO(J:II:KO NYHWKUE KOHCTPYKLMK
EC24-180K 18 15 1 315 EI.e‘::]OD,HOD.HbIE doHapu 1 cBETUNbL-
ECoa230K 25 3 12 285 HukW. lMporpammatopsl AVR uw PIC.
TR = T T35 570 | umdpoean 1 aHanoroeas 3ByKOTEXH-
S =5 10 15 555 Ka, Tene- v paguonepenartymku, Belmo-
EC24.350K 39 2,52 95 17 240 | Bas INEKTPOHUKE, KOMNNEKTYIoWINe.
AT a7 8‘5 23 205 | 50nb_Lu0n ACCOPTUMEHT TrOTOBbIX
. | napenuii u moayne
EC24-560K 56 7.5 2,6 189 [ns 3aka3a katanora — 4YWUCTHIA
EC24-680K 68 50 6.5 29 185
e =5 z 35 75 KOHBEPT C 0DpaTHbIM anpecom
: 115201, Mockea, a/s 4.
EC24-101K 100 5,5 3.5 10 www.new-technik.ru
EC24-121K 120 54 38 160
EC24-151K 150 475 44 150 L
EC24-181K__ [ 180 4.35 5 10 ARDUINO, FREEDUINO, SEEEDUINO
EC24-221K 220 4 57 130 MEGA, nnatbl pacwmperuii (shields),
EC24-271K 270 37 75 120 MakeTk, poBoTel U MHOFOe Opyroe.
EC24-331K_| 330 | 60 | .06 | 34 9.5 100 | WWW.KIBORGOV.NET
EC24-391K 390 2,8 105 95 MNpvem 3akasoe: (495) 766-8310, |
EC24471K 470 2,56 11,6 90 sales@kiborgov.net . |
EC24-561K 560 2,35 13 85 YYACTBYM B KOHKYPCE HA
EC24-681K 680 2 18 75 NYYLWWIA NPOEKT. BbIMIPAN NMPU3!
EC24-821K 820 1.6 23.7 65 Monpobree 06 ycnoswsax KOHkypca
EC24-102K 1000 | 50 1,15 30 60 | Ha www.kiborgov.net

- * *

PAOUOLETANU — noyToM
no BCEX POCCUHUA!
Camblin wnpokuin BoiBop paguoaeTa-
| neid, 3an4acTten ONR PemMoHTa, paawno-
nobuTtensckvx Habopo. W ragxeTos
107113, r. Mockea, a/a 10.
Ten. (495) 543-47-96; MHoro-
KaHaneHbit  BecnnatHblil  HOMeEp |
| 8-800-200-09-34
MHTepHeT-marasmH;
WWW.DESSY.RU,
e-mail: zakaz@dessy.ru
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PEABbKWH N. 3B0HOK C HauBMAY-
anbHbIMW BbI3LIBHBIMW CUFHaNaMu. —
Panwo, 2008, Ne 11, c. 33, 34.

MevaTuan nnara.

YepTex BO3MOXHOrO BapuaHTa nnatsl
3B0HKa npeactasned Ha puc. 1. Ha Hen
pasmeleHsl BCe getand, KPome KHOMOK
SB1—SB7, pasvema X1, mukpodoHa
BM1, nepemenrore peawctopa R18, owm-
HamMW4eCkOW ronoekyv W CBETOOWMOO0B
HL1—HLS. Nnarta paccunTana Ha npume-
HeHve peanctopos MNT, C2-33, kepamu-
yeckux kowpeHcatopos KA-1 (C2, C5).
K10-17 (C4, C11—C13, C16), KM (C9,
C14, C15, C18), okcupaHelx cepun TK
dupmel Jamicon (oCcTanesHbie), kBapLeeo-
ro peaoHatopa & kopnyce HC-49/U. Ona
6onee NAOTHOW KOMMOHOBKW KOHOEHCA-
Top C3 cocrasnex u3 gsyx (C3" w C3")
emkocTelo 1000 Med (HOMUHaNEHOE Ha-
npsxexHune — 35 B). Paamewerve ctabu-
nuaatopos HanpsxeHua DA1 1 DA2 y kpan
nnaTel NO3BOAAET MCNONb30BATL WX B Ka-
YEeCTBE 3NEMEHTOB B€ KPENNeHNA K CTEeH-

ss HALUA KOHCYJIbTALIUS

ke MeTannMYyeckoro Kopnyca ycTponcTea,
KOTOPbIF B 3TOM CNyHaE BBINOMHACT PyHK-
uuio TennooTteopa. MNposonoyHeie nepe-
MBIYKW, COeQUHAOLWME NeYaTHbIE NPOBOA-
HWUKW Ha NPOTUBOMNONOXHOW CTOPOHE nna-
Thl, M3rOTaBNMBAIOT M3 MOHTAXHOro Npo-
BOAA B TENNOCTONKOW M30NAUMKM 1 BNan-
BAKOT [0 YCTAHOBKW DETanen Ha Mecro.

BEPEXXELLKMW O. Taiimep noaceer-
Ku akBapuyma. — Paawo, 2010, Ne 3,
c. 51, 52.

NeuaTHas nnara.

Tainmep coBuparoT Ha nnate, N3roTos-
NEHHOW MO YepTexy, naobpaxeHHoMmy Ha
puc. 2. Peauctopel — MNT, C2-33, koH-
nencaropel C2—C4 — KM, ocTaneHeie —
okcuarele cepun TK dupmbl Jamicon.
Pene K1 — TRIH-12VDC-SB-1AH unu
TRIH-12VDC-SB- 1CH. Nepeoe copgepxunt
O0WH 2amMblKaKWWA KOHTAKT, BTOpOEe —
nepeknioYanwmin. KoHTakTel paccynTaHb
Ha KUMMyTaLLWO nepemMeHHOro Hanprxe-
Ha 250 B npu tore no 10 A, Pabouee Ha-
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npsxexdne — 12 B, conpotueneHvwe o6-
MoTkM — 247...302 Om. BoamoxHo npu-
MEHeHWe [pYrvux aHanoruyHblx pene,
nanpumep, G2RL-1A-H (c 3ambikaowmm
xoHTakTom) 1 G2RL-1-H (c nepekniovar-
wum). ConpoTtusneHne ux oBMOTKM —
324...396 Om. He nokasaHHblil HA Cxeme
ceetogmon HL2 (AN307TM) — ungukatop
BKNKOYEHWA YCTPOWCTBa, pesuctop RS
(HOMWHANBHLIM  CORPOTHMBNEHUEM 33—
4 kOm) — TOKOOTPaHWHNTENBHBIN.
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OBPATUTE SHHMMAHWE

MUCKOPX B. KomneroTep Ha ypoke
¢pu3nkn. N3yvaem pasHOYCKOPEHHOE
aswxenne. — Pagmo, 2009, Ne 2,
c. 45—47.

Ha cxeme yctpoicrea (cm. puc. 2 8
cTatee) Nposod, uAaywMi OT BbIBOACE 2 1
6 Tpurrepa DD2. 1, nomxed GuiTe coenu-
HEH C KoHTakTom 11 pasvema X1 ("LPT").
Mporpamma, seinoxerHas Ha FTP-cepse-
pe pedakuwu, paboTaer TOLKO 8 KOM-
nelOTepax C ONepauynoHHOW CHUCTEMOA
Windows XP SP3

O30/TUH M. ¥cTpoiicTeo 3awmTs! an-
naparypsi OT aHOMAaJSIbHbIX HANPSXKEHNA
cetn. — Paguwo, 2009, Ne 12, c. 34, 35.

Llna noseilweHna HaAexXHOCTY MHAWKE-
Ui cumBonos mHaukatopom HG1 em-
kocTe koHgewcaropa C7 (cm. puc. 1 8
craree) pekomeHayerca yBenuyduTs A0
5100—-5600 n.

PEABLKHH IN. 3sB0HOK ¢ HHAUBMAY-
aNbHBIMW BbI3bIBHBIMW CUrHanamm. —
Pagwo, 2008, Ne 11, c. 33, 34.

Ha cxeme 3BOHKa (CM. pPUCYHOK B
craree) Bxon REC mukpocxemsl DA3 — Bbl-
804 27 (a He 25, kak yka3aHo Ha cxeme). B



B nocnenHee epema ans
MNUTaHKMA PasnueHomn
nopTaTyMeHon annaparypbl
CTanu WWMPOKO NPUMEHATH
Ni-Cd v Ni-MH akkymyns-
TOpL! TUNOpazmepos AA ©
AAA, yacTo vCcnonb3ayemeie
B3aMEH ranbBaHWYeCKMX
anemeHTOB. Mpw 3apsgxe
HE MONHOCTLIO Pa3psXeH-
Hbix Ni-Cd akkymynaTopos
(C OCTaTO4HLIM HaNpPAXe-
Huem Bonee 1 B) nposens-
€TCA TaK Ha3blBaemsbiil 3¢-
ekt "namaTn’ — CHuxe-
Hue ux emkocTu. ¥ Ni-MH
AKKYMYNATOPOB Takow ad-
$ekT nNposBAAETCR B Cy-
LWECTBEHHO MEHLLIER CcTe-
neHu.

Ona ymeHsweHns Bans-
HWA atoro addekTa nepeq
3apANKON aKKyMynaTop pe-
KOMEHAYETCHA PaspsaMTh A0
Hanpsaxexus 1 B. MNoatomy
HEKOTOPHIE aBTOMaTH4ec-
Kne 3apsaHble YyCTpOoCTBa
[1] cHavana pa3psxawr, a
TONBKO NOTOM 3apsxaloT
akkymynatop. Ho Takoi
DYHKUMKW HET Y NpPOCThIX
3apsAHLIX yCTponcTe [2].

Ten. 607-88-18

E-mail:

mail@radio.ru

UL N

ﬁpoc'roe pa3paaHoe yCTPpOMCTBO
~Aans Ni- -Cd, Ni-MH akkymynsTopos

sl MTgPEHKO, r. me, YxpanHa

Ni-MH akkymynaTopos, Tok paspsg-

oT ux emkocTn. ConpoTuBneHve pe-

akkymynstopa (1,2...1,3B), U, —
HanpaxeHwe Ha guope VD1 (VD2)
(0.7 B), C, — emKOCTb akkymynatopa
B A-4. CreneHt paspsagky akkymyna-

NUTe NO SPKOCTM CBEYeHWA CBeTO-
avoga HL1. HasanbHyio ApKoCTb yC-
TaHaenueawT noabopkoi pe3ucTopa
R3.

XT1
";- + o 2
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MNpepnaraemoe YCTPOWCTBO, Cxema
KOTOpPOro nokasaHa Ha puc. 1, obecneym-
BaeT pa3paaky AByX aKKyMynsToOpoB TMNo-
pa3smepa AA unu AAA, B kavecTtee Harpy-
304HLIX INEMEHTOB ONR aKKYMyNAaTOpOB
npumeHeHsl peamcTtopel R1 1 R2, Brito-
YEHHbIE NOCNENOBATENBHO C OWOAaMMN
VD1 » VD2 cooTteeTcTeeHHO. PeancTopbl
OrpaHW4MBaOT TOK, 8 OMOObLI — Hanps-
XKEHVEe paspsfkv, No3aToMy B 3TOM yCT-
POMCTBE pa3paaka akkyMynsaTopa Ao Hyna
HeBo3moxHa. CornacHo pekomeHaaumsam
6onbwwuHcTBa npoussopnutenein Ni-Cd,

Peauctopsl — moboro Tuna,
MOLLUHOCTb PacCeuBaHus pe3ucTo-
poe R1, R2 — 0.5..1Br, R3 —
0,125...0,25 Br. [Owvopgbl  AOMXKHbLI

66T 06A3aTENEHO KPEeMHUEeBbLIMU
BLINDAMUTENbLHBIMW C AONYCTUMBIM
© npsambim Tokom 1.2 A. CeeToawop,
cnepyet NPUMEHWTL KDACHOMO UBE-
Ta CBEYeHWs W NpeasapuTensHo
nposepwTb, 4T06bI OH CBETUA MpK
Hanpsxexnn 1,8..1,9 B. Bece petanu
MOHTUPYIOT C NPYMEHEHWEM MPO-
BOLHOTO MOHTaxa B kacceTe (aep-
xatene) AN\ OByXx aKKyMynaTOpOB.
ABTOpP NpUMEeHWn KacceTy Ana ak-

OEeTCKOM MArKOW Urpyluku (pmc. 2).
B KOpNyce KacceTsl CBEpnaT OTBep-
CTVE 4yTb MEHee Auamerpa CBETO-
AMO0E, KOTOPLIWM C HEBOoNEWWM yCunuem
W BCTaBNAIOT B Hero. BHewHwh BUA CO-

6paHHOro ycTpoWcTBa NOKasaH Ha
puc. 3.
NNTEPATYPA
1. Kenexcaweunu B. AsTOMaTWyeckoe

paspaAOHOE YCTROWCTEO 419 aKKYMyNATOpOoB. —
Papwo, 2010, Ne 1, c. 45, 46.

2. fenseep ®., Hevaer M. 3apapHuie ycT-
poicTea ana Ni-Cd, Ni-MH akkyMmMynaTopoe. —
Pagmo, 2010, Ne 3, c. 48—50. =]

TOPOB MOXHO BW3yanbHO onpege-

KyMynaTopos Tunopaamepa AA o1

t
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ku ponxeH beiTe B npeaenax 0,2...0.5

3WUCTOPOEB B OMax MOXHO paccynTate

no popmyne _
R1(R2) = U, UuD)/(Urz ; '0'5]C.h'
roe U, — HOMWHaNLHOE HanpsxeHwe
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‘40. OXpaHHOEe yCTPOMNCTBO

C MOOUNbHBLIM TenedoHOM

A. KUBAPAWH, r. XmensHuukwii, YKkpanHa

lNpennaraemoe ycTpoiicTBO KOHTPONUPYET COCTOSTHUE KOHTAKTOB
AATYUKa nu NPOBONIOYHON OXpaHHOW nuHun. lpyn pasmMeikaHnn KOH-
TakTOB UM 06pbIBE NUHUN OHO C MNOMOLUbIO COTOBOro TesnedoHa
noceinaeT Ha onpefeneHHbIi HOMep CUrHan TPpeBoru.

Xema yCTpOWCTBa NOKasaHa Ha puc. 1.

B ero cocrae Bxoaut ceresoi 6nok
nuTasns, cobpaHHelit Ha TpaHcdopmMarto-
pe T1, MOCTOBOM BeINPAMUTENE Ha OWO-
nax VD2—VD5, crnaxuvBaiowem KOHOEeH-
catope C4 v ctabunuaatope HanpaxeHus
DA1. MHAMKATOPOM HaNW4YKUA BLIXOAHOrO
Hanpsxenna ctabunn3atopa CnyxurT cee-
Toowoa HLZ. 31o HanpsxeHwe nocTynaeT
Ha coToBbin TenedoH v obecneyusaer
NOCTORHHYID NOA33PALKY ero akkymMyns-
Topa. Tok 3apanku OrpaHuyYeH pesncro-
nom R8 1 He npeBeiwaeT 70 mA.

Ha mukpocxeme DD1 w TpaHaucTope
VT1 coBpaHo oxpaHHoe YCTPOWNCTBO. KO-
TOpOEe KOHTPONUPYET COCTOAHME OaT4MKa

mukpocxemy DD1 w BrnoyaeTcs CBETO-
avog HL1. B tewenue nepsbix 20 C reHe-
paTop uMNynLCoB, COGpPaHHbIM HA 3ne-
menTax DD1.4, DD1.5 3a6noKMpoBaH HU3-
KWUM YPOBHEM, NOCTYNAKLWWM Ha BX0q
anemexTa DD1.4 yepez avog VD6 ¢ pas-
pAxeHHoro koHaexcaropa C3. 3Toro epe-
MEHW BNOJSIHE AOCTATOYHO, 4TOOLI NOKU-
HYTb OXpaHaemelll 06bekT. Mo ucTeveHun
YKa3aHHOro BPEMEHHOI0 WHTEpBana KoH-
aedcartop C3 3apsanTcs Yepes pe3ucTop
R4 v yCTpOWCTBO nepenaeT B AeXYPHbIA
pexum, B KOTopom ByneT HaxoauTeCs A0
TexX NopP, NOKa KOHTAKTEl AATHMKA OXpaHbl
SF1 He OKaxyTCA pa3OMKHYTEIMKU XOTS Bbl
Ha KOPOTKOE BpEMA.

Torpa HW3KWMI YPOBEHL Ha BxO0€ ane-
meHTa DD1.1 CMEHWTCA BLICOKWM, Ha ero
BbIXOAE YCTAHOBWTCH HMU3KWMIA WU NPOV30IA-
OeT 3anyck oAHoBMOBpaTOpa Ha ANemMeHTax
DD1.2, DD1.3. Ha Bbixooe 3nemexTta
DD1.2 dhopMUpyeTca vMNYNLC ANUTENb-
HocTeo okono 15 ¢ (oHa onpepensercs
NOCTOAHHOW BpemeHu uenu R2C2), n Ha-
YuHaeTca 3apaaka koHaeHcatopa C1 ve-
pes pesuctop R3. MNoka oH He 3apsavnca
(NpUMepHO 7 C), MOXHO OTKTOYUTE NMTa-
HWe BoikAYaTenem SA1, w Toraa curHan
Tpeeoru nepenasaTecn He Byaer.

Korna koHgeHcatop C1 3apagvtcs, au-
on VD7 okaxeTcs 3akpbiTeiM W HAYHET pa-
foTaTte redepartop Ha anemextax DD1.4,
DD1.5. Ero BbixogHble UMNyALCHl, CNeayro-
wwe ¢ yactoton 1My, noctynat Ha Basy
TpaHaucTopa VT1 1 GyayT OoTKpLIBaTL €ro.
KOHTaKTbl KHOMKW EbI30BA MOBUNBLHOrO Te-
nedonHa GyayT HECKONBKO pas 3aMKHYTHI, W
OH NOLWNET BbI30B HAa HoMep aboHeHTa, 3a-
MUCAHHOr0 B CNUCKE 3BOHKOB. YTO6L! 3TUM
HOMEpOM HEe OKAa3anca HOMEp CNy{anHo
nos3soHuswero aboHeHTa. NnpeaBapuTenes-
HO B HAcTpowkax TenedoHa Heobxoaumo
3abnokupoeaTh BCE BXOOALLME 3BOHKW.
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SF1wynpaBnaeT coToBbIM
TenedoHoM. OHO nuTaeTt-
CA OT aKKymynaTopa coTo- OO
Boro Tenedoxa, 410 obec- C—J
neuunsaert ero paGoTy e Te- r~
YEHME HeKoTOporo Bpe- o
MEHWU W NPU OTCYTCTBUW q
CeTeBOT0 HANPAXEHUN. i i i
Mukpocxemsl cepum
CD40xx no nacnopTHbimM 45
AaHHbIM paboTocnocoBHbI 0
NPW HANPSXEHUA NUTaHUA
ot 3 B, noaTomy Hanps- > oPtovoz-vD5 DA =7 7
_ K obrn T4 N\ o R7
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nem SA1 nuTawllee Ha- p 45 DR3 1
npsxeHue noctynaer wa PUC- 2 Puc. 3 HL1




B ycTpOWCTBE NMPUMEHEHBI MOCTOAH-
Hele peaucTopel MNT, C2-23, okcuaHsle
KOHAEHCATOPB — UMNOPTHLIE, KOHAEHCA-
top C6 — K10-17. Ouoagst 1N4001 moxHO
3aMeHuTs NiobeiMu 13 cepun TN4Oxx, a
1N4148 — puwopamu cepuin KAS503,
KO510, KO521, KA522 ¢ nioBeimu GykeeH-
HeiMW wHaekcamu, Tpausuctop KT315B
3aMeHUM Ha TPaH3ucTopel cepuin KT315,
KT342, KT3102 ¢ niobeiMit BykBEHHBIMK
uwHpgekcamu. CeeToanods — nobeie kpac-
HOFO UBETa CBEYEHWA C ANaMeTpoM Kop-
nyca 3...5 mM. Bolknouartens nutaHus —
noBoin manorabapuTHein.

Ceteson Tpancdopmartop T1 — ¢ Ha-
npaxexdem 8..10 B Ha sTopuuHoi 06-
moTke npu Toke go 0,3 A. CraBunuaatop
DA1 ycTaHoBNEH HA TENNOOTBOA NNOWAOLIO
okono 10 cm”. B kayecTee faTinka MOXHO
anMEHHTb OKDBHHYFQ NMHWKY W3 TOHKOro

npoeoga nbo 0aWMH UNK HECKONBKO Coeau-
HEHHbIX NOCNEN0BaTENLHO MrEPKOHOEB, yCTa-
HOBNEHHLIX HA ABEPW 1 OKHAX OXPaHAEMOro
ofvexTa.

Konnektop vt amutTep TpaHauctopa VT1
COeAWMHAIOT C KOHTAKTAMK KHOMKW Bbi30Ba
coToeoro tenedgoHa. MNepen 3TMM NOAKNKO-
YalT K KOHTakTam undpoBor BONBTMETP W
ONPegensioT NONSPHOCTE HANPAXEHWA Ha
HUX. K NAKDCOBOMY KOHTAKTY MOOKNKONAKT
KONNEKTOP, 8 K MWHYCOBOMY — 3MUTTEp.
e coemectHon paboTel € YCTPOWMCTEOM
npumMeHeH coToBein TenedoH LG2050.

3nemenHTbl 6NoKa NUTaHWS YCTaHOBNEHb!
Ha oaHok (pwuc. 2), a BGONbLLWMHCTBO OC-
TANbHLIX — HA BTOPOIN (pYc. 3) neyarHblx
nnatax, M3roToBNeHHbIX M3 DONbrMPOBaHHO-
ro € OOHOW CTOPOHLI CTexnoTekcTonuTa. Ans
MOHTaXa BHYTpW TenedoHa cneayer npume-
HUTE TOHKMIA MOHTRXHBLIFM UM 0BMOTOYHBIA

—a— S —————

CeeTopn

OAHbIE WKaNbl

Ha mukpocxemax KP142EH19

N. HEHAEB, r. MockBa

Hcnons3ays mukpocxeMy napannenbHoro crabuwnniaaropa Hanps-
xeuna KP142EH19, MoxHo cobpate pa3nuyHble mHaukatopsl. O
HEeKOTOPbIX U3 HUX PACCKa3aHo B APYrux cTaresx asropa (M. Heyaes.
"Heobsiynoe npumeHenme mukpocxemesr KP142EH19A" 8 "Paguo”,
2003, Ne 5, c. 53, 54. U. HeuaeB. "MHauKaTOPBLI U CUrHaNN3aTops!
Ha mukpocxeme KP142EH19" B "Paguo”, 2010, Ne 2, c. 49, 50). B
npeanaraeMos cTarbe NPUBOLAATCH ONWCAaHNA LWKaNbHbIX UHOWUKATO-

POB Ha OCHOBE 3THUX MUKPOCXEM U Ha OTAC/IbLHLIX cCBETOANOLAX.

OTanmeanaq 0co6eHHOCTE MUKPO-
cxembl napannensHoro crabwnuaa-
Topa HanpaxeHua KP142EH19 n ee vm-
NOPTHLIX aHanoros — TL43 1xxx — 3akno-
4aeTca B TOM, 4YTO €€ MOXHO WCNOoNbLao-
BaTk kak komnapatop HanpsxeHus. OWa
WUMEEeT BCTPOEHHbI MCTOYHUK 06pa3uoeo-
rO HaNPSXEHUA, W TOK. NPOXOOSWWA He-
pe3 Hee, Pe3ko 3aBUCUT OT HaNPSXeHus
Ha ynpaensiowem exone BBnuaun 2.5 B.
Korga 910 HanpaxeHue mMeHee ykasaHHo-
ro, TOK Yepes MUKPOCXemMy He NpeBbilaeT
0.3..0,4 mA, a korpa OHO CTaHOBUTCH
Gonee ykazaHHOro, TOk pe3ko Bo3pacTaeT

Vi
HL?
1R1 [;] 2R1 2R3 nR1
100« I 100 & |7 510 100«
DA2
1R2° nR2

HL1—HLn KWMMO2

DA1—DAn KP142EH19

1 TpebyeTca yCTAHOBKA TOKOOrpaHWYW-
Balowero peanctopa. Hanpsxexwe nepe-
Knio4eHna ctabuneHo B WMPOKOM WHTEP-
Bane Temneparyp, 4To NO3BONAET peanw-
30BaTb Ha Haze 3TOM MMKPOCXEMbl Pas-
NYHBIE WMHOWMKATOPLI HANPAXEHWA.

Lns MHOVKaUMKY HANPAXEHWS B pa3nuy-
HbIX UenaAx 3NeKTpo- wnu pagwoannapa-
Typbl (HaNpUMep, BBIXOAHOrO HaNPAXeHWA
perynupyemoro 6noka nutaHua) Hepeako
MNPUMEHSIOT LUKaNbHbIE WHAWKATOPLI, CO-
nepxalwme nuHeiky CBEToAMOA0B.

Cxema LWKansHoro wHaukaTopa Henpe-
PLIBHOrO TUNA (BLICBEYMBAETCA NONHOCTHIO
cTonb unu NUHWA M3 CBETOAMOL0E) NoKa3a-
Ha Ha puc. 1. O4 copepxuT B 00LWEM Cry-
Yyae N oQVHOMHBLIX MHOWKATOPOB, K&Kkl U3
KOTOpbIX WUMEET CBOE HanpsxeHwe nepe-
KnoveHna. B kaxaom wHOoukaTope npy Ha-
NPSMEHUN Ha YNPaBNAoLEM BXOAE (BLIBOA
+U 1) mukpocxemesr DAT
meHee 2,5 B ceero-
avon HL1 npaktuiue-
CKN HEe CBeTUT (BO3-
MOXHO TOMNbLKO cna-
6oe ceeueHwe), no-
CKONbKY NpOTEeKan-
WKWIA TOK HeBenwk.
Ecnm Ttakoe ceeue-
HUE HexenaTenbHo,
napannensHo Kax-
nomy  ceetoouony
cneayeT yCTaHoBUTb
pesucTop conpoTuenenuenm 2...3 kOm. Mpu
BonblUem HanpsKeHun TOK 4Yepes3 CBeto-
[vogn Pesko BO3pacTaeT v 3aBuCUT B
OCHOBHOM OT CONPOTUBNEHWS pe3ucTopa
1R3. XoTA Takoe yCTPOWCTBO W COAEPXUT
GonLWee YUCNo aeTanei No CpasHEHWo Co

KoHTponupyemoe
HanpsxeHue

npoeog B w3onauuu. MNnatel, Tpancdopma-
TOp W COTOBBIM TenedOoH pasMeleHsl Ha
AHe nnactmaccoeoro (06s3atensHo) kopny-
ca rabaputamun 120<100»40 mm. Ha Goko-
BbIX CTEHKAX pasmelleHel rHe3no ans nog-
KMIOYEHWA AaT4vka (QaTiukoB), BbIKNOYA-
Tenb NUTaHWA 1 CBETOAWOAL!. [Py OTKAKOYe-
HWW CETEBOro HaNPSXEeHWA OXPaHHaa Cur-
HANM3AUMA COXpaHaeT Bce CBOW MyHKUWK B
TEYEHWE HECKOMbKUX OHEe — noka He pas-
pPAOUTCH aKKyMynaTop COTOBOro TenedoHa
[MpaevneHO coBpaHHoe yCTPOMCTBO Ha-
unHaeT pabotate cpa3sy, xenaemble WH-
TepBans BPEMEHW 3a0EPXKKN MOXHO yCTa-
HOBUTb NOAGOPKON COOTBETCTBYIOLWMX
pe3ancTtopoB U koHgewcatopos. B HacT-
porkax TenedoHa GnokupyloT BCE BXOARA-
w1e 3BOHKW. 8 B MEHIO BbIZ0OBOB BBOAAT HO-
Mep, Ha KOTOPLI HEeOoBXoaMMOo NOCNaTb
CUrdan Tpesor. &

CNeunanM3vpoBaHHBIMU  MHOAWKATOPAMM,
HO €ro NpevmMyLIecTEOM ABNAETCH TO, H4TO
Nopor NepekNioHeHU Kax a0ro MHaMkaTopa
MOXHO YCTAHOBWTL WMHOWBUAYANLHO WU B
LMPOKKX Npeaenax, a aTo No3BoNaeT cae-
Natk WKANY NUHENHORM, NorapuemMUHeckon,
PaCTARYTOM HA ONPENENEHHOM YyHaCTKe UK
nioboin apyroi.

VIHTepBan MHOMUWPYEMOro HanpaxeHna
cocraenser o1 4.5 o 30 B. HwxHuia npe-
aen oBycnoBneH Tem, 4TO HanpsXkeHne Ha
MUKpOCXEMe (Mexay BeiBogamu 2 1 3) He
moxeT BbiTe meHee 2 B. nnioc napexHwe
HanpsxeHus Ha ceeToamone HL1 v Tokoor-
paHnLusaiollem pesuctope 1R3. BepxHuin
npenen orpaHuyeH MakCUMansHo A0NyCTu-
Mbitd HAMPAXEHWEM HA 3TON MUKPOCXEME.

Jetanu vHOMKatTopa pasmewanT Ha
MEeYyaTHon rnate W3 OAHOCTOPOHHE donb-
rMPOBaAHHOrO CTEKNOTEKCTONUTA, HepTex
KOTOPOW NOKas3aH Ha puc. 2. [lnuHa nnatel
onpefenseTca YUCNOM OOMHOYHBIX WMHOW-
katopos. MNpumeHensl peauctopsl MNT.
C2-23, P1-4, mukpocxemel KP142EH19
MOXHO 33aMEHUTb HA UMNOPTHLIE aHanork
cepun TL431 B kopnyce TO-92, Ho cneayeT
YYECTb, 4TO Y HEKOTODbIX MUKDOCXEM Hyme-
paLus BLIBOOOB OTNMYAETCH OT yKa3aHHoR
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HL1 HL2

1R3 2R3

510 ‘1510

DA1—DAn KP142EH19
HL1—HLn KKMNMo2 C222mk

Bxon d—'

VD1 KO5226

5 12B

+10 12B gvoadp, W OH He
AOONXEH  MpeBbi-
CUTh MakCUMasibHO
LONYCTUMOro 3Ha-
YEHWA, 3TO OTHO-
CWUTCA U K BbiOena-
IOWENCH Ha TOKO-
OrpaHuyMBatoLLIEM
pe3vcTope MoL-
HOCTW.

B HekoTOpbIX
cny4asax ANa CHu-
HMEHWHA MOLHOCTH,
notpebnaemoi
BCEeM WHOWKATO-
POM, NPUMEHAKT

Puc. 5 OBuynin -

Ha Cxeme. CBeTDﬂHOﬂ,bI MOXHO NpK-
MeHuTbL nboro UBeTa CBEYEeHWA, Xe-
narveneHO B KOPNyce NPSMOYTONbHOM
WnK KBaAPaTHOW HOPMBI, NOCKONBKY
13 HIX ynobHee CocTasnTh NMHEAHYIO
wkany.

Hanaxwveanne csBogutCs K Noa-
6opke pesuctopos 1R2—nR2 gns

T

NGRS
W

t‘tsrs), b

nonyyenus TpebyemMoro HanpsxeHus

nepeknioveHns (U} kaxaporo w3
wHaukatopoe. lNpepsaputensHo wx
HOMUWHAN MOXHO paccuuTaTte No ¢dop-
myne R2 = 2,5R1/(U__ - 2.5). Ha
npakTuke yaobvee BpemMeHHO 3ame-
HWTE NOCTOSHHBLIA pe3uctop R2 Ha
nepemeHHuiin ¢ Gonswum B 1,5 pasa
COMPOTUBNEHNEM, HEM MONYHEHO NPW
pacyete. NepemeHHLIM peancTopom
YCTaHaBNMBAIOT NOPOr NEepekmoye-

HL(r+1) HLA

& &

HL2 HLn HL(n+2)

#

4

HWA, 3aTeM 3aMEHRAIOT ero Ha NnocTo-
AHHBLI C COMPOTUBNEHWEM, PaBHbIM
BBEOEHHOI 4acTy nepemenHoro. Kpome
TOro, AnA ynobCcTea HaNaKMBaHWA B3AMEH
NOCTOSHHEBIX pe3nctopoB 1R2—nR2 Mox-
HO NPUMeHuTb ManorabapuTHole noa-
cTpoeyHble, Hanpumep CN3-19.

ApkoCTe CBEYEeHUR CBETOOMOAa 3aBu-
CUT OT NPOTEKAKLWEr0 Yepes Hero Toka, u
3anaT ero nonbopkoin peauctopa 1R3,
4TO MOXHO onpegenyTe no Gopmyne

R3 = (Unm i UHI. = Um}”uv
roe U, — HanpskeHue nutanus; U, —
HanpsxeHwe Ha ceetoawoge; U, — Ha-
npskeHve Ha mukpocxeme (2 B); I, — Tok
yepe3 ceeroouon. Cneaoyer yyecTs, 410
NPWY M3MEHEHWW NUTAIOLLEr0 HaNPAXKEHNS
6yneT uaMeHsTbCA U TOK Y4epe3 CBevo-

Puc. 4

"NpopeXeHHble” WKankHbIe MHAWKaTopPLI,
B KOTOPbIX CBETAT HE BCE 3Havaluve cee-
TOoAMOALl, a, Hanpumep, 4Yepe3 OAuH.
Cxema Takoro uHovkaTopa nokasaHa Ha
pwuc. 3, u pabotaeT oH Tak. CeeToamoab!
HL(n+1) n HL(n+2) cBeTAT NOCTOAHHO, W
pasMeLlEeHb! OHK B HAa4Yane W KOHUE WKans
L5 0603HAYEHWNA ee rpaHnU.

Mpu yBenUYEHWH KOHTPONUPYEMOro
HANPAXEHWA CHa4Yana nepeknoYnTcs
mukpocxema DA1 M cTaHeT CBETUTL CBe-
toamon HL1. AdancHeiwee yBenuyeHwe
HanpsXeHns NpUBEaEeT K NepeknioYeHuo
Mukpocxemol DA2 — cTaHeT CBETUTL CBe-
Toanoa HLZ2 v ogHOBpemeHHO noracHer
HL1, nockoneky Hanpsxenwe Ha ynpae-
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NAWEM Bxoae Mukpocxemsl DA1 ymMeHs-
wuTCH. ECnv KOHTPONUPYEMOE Hanpsxe-
HWE NPOOONXKWUT POCT, 3aropuTCcsl CBETO-
avoa HL3, npu atom HL2 norackHer, a HL1
CHOBa 3aroputcs. Tak noovepenHo, no
MEpe YBeNWYEeHWs KOHTPONUPYEMOro Ha-
NpsXeHua, ceeToanoabl wHAvkatopa Oy-
OyT 3aropatbCA W racHyTe. lpoucxoawt
aTo 6narofapsa CBA3M YyNPaBNAIOWEro BX0-
03 N-i MUKPOCXEMbl C BLIXOAOM (N+1)-iA.

Jetanu 3Toro MHOMKaTopa pasmeia-
10T Ha NNaTe, YepTex KOTOPOK Nnokasax Ha
puc. 4. MNpumeHeHsl Takwe xe gertani u
aHanoruyHOe HanakKMBaHwe, ¢ TOW NUWb
pasHWUUEeit, 4TO NPW pacyeTe conpoTuene-
HUsR pesucTopa R2 B COOTBETCTBYIOLWYIO
dopmyny cneayeT BHECTY KOPPEKTUBLI:

R2=25R1/(U  -Ug-U, -25),
roe Ug, = 0,3R3 (kOm).

LWkankHblin MHOWKATOP NEPEMEHHOTO
HanNPAXEHWA WNW, HanNpuUMep, BbIXOQHOW
MowwHocTh YM34 moxHo cobpate no cxe-
Me, nokasaHHom Ha puc. 5. BxopHoe
NEPEMEHHOE HAMNPAXEHWUE BLINDAMNAETCA
ovogamu VD1, VD2, a nynscauvu Bbi-
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NPAMNEHHOrO CrN2XMBAKTCH KOHAEHCa-
Topom C1. HYepes pe3ncTneHLlin aenutens
HanpsxkeHvs R1R2 (nR1nR2) nocTtoaHHoe
HanpAXeHWe nocTynaet Ha COOTBET-
CTBYIOLLME YNPABNSIOWME BXOAbLI MWUKDO-
cxem. MNo Mepe yeenuueHus BXoaHoro ne-
PEMEHHOMO HaNPAXeHWs 4WCno ceeTa-
LMXCA CBETOAMOLOB BO3pactaet. MuHu-
ManbHOE 3HAYEeHWEe WHOUUWPYEemoro ne-
pPEMEHHOro HanpsxeHwa — okono 2 B.
Yeprex ne4aTHOM Nnarel ANg 3Toro nHAu-
xaropa npuseeneH Ha puc. 6. KoHoeHcatop
C2 — kepamuyeckui, Hanpumep K10-17.
Ins pacyeta cONPOTUEBNEHWA DE3UCTOPOB
MOXHO UCMNONB30BaTh NPUBEAEHHLIE Bhl-
we popmMynbt. [




Yucraa Kopmywka ans ntuuy,

A. OBHOBUXWUH, r. Upxyrck

Xenas NOMOYL NTULAM NEPEXNTL MOPO3HLIE 3UMBI, XUTENMN rOPo-
[0B YCTaHaBNUBAIOT HA 6anKoHax kopMmywku. OgHAKO MHOrue cKopo
Ha4YUHaIOT Xanets 06 3TOM, TaK kak NTULLI 3aCHXNBAIOT BaNKoH A0
HENPUANYUS U OH NpuoBpeTaeT oveHs HeNpUrnsaxblii sug. B ctatee
onNUCano OPUruHaNbHOE YyCTPOWCTBO, MO3BONAIOLEE OPraHu3oBaTh
KopMneHne NTuy TakmmMm o6pa3om, yTobsl oHM B OXugaHun “obena’ n
nocne Hero He navkanu non 6ankoHa, ero Nnepuna un peLweTky.

pSOe PervoHOB Halew CTPaHbLI 3UMb

[OBONBHO Cypoebie. MHorve niogu au-
MO NOAKAPMANBAIOT NTULU, HO B BONBLLIVH-
CTBE CBOEM [enawT 3TO HEe PEerynapHo.
OnacHel 419 NEepPHaTLIX pe3kue Noxonoaa-
HWA, HO ECNM XONOAHLIE OHWM COBNANAKT
ewle 1 ¢ "aueTnHeckuMin” (KOraa 8 KopMylL-
KE HE 0Ka3anock Kopma), ToO MHOMMe NTUUb
MOMyT HE NepeHecTV Takoro CO4YeTaHus.
Tak, Hanpumep, B Cubupw, No cTatucTrke,
KaX0as BTOpas cuHWLA He nepexueaer
aumy 1 norvbaer. NnpuUYem He CTONbKO OT
X0Nnoga, CKoNLKO OT renofa. ABTOp CTaTteu B
TEYEHWE HECKOMNBKIX NET PDErynsapHO (ABax-
Obl B 0eHE) NOAKapMNMEAET NTUL, HECKONE-
KO YBENWYMBAA N03bl HENOCPEACTBEHHO
nepeqn HacTyNneHWem nNOXONOgaHun, u
NTULBI HACTONBKO MNPUMBLIKNKW K 3TOMY, 4TO
rOTOBELI HaCaMW CYOETL Ha BankoHe B OXu-
AaHWK NULWLK, paays "KOPMWNLLER™ CBOWM
npucyTcTemen. Takue oxupaHusa, ecte-
CTBEHHO, He NpoxoaaT 6eccneaHo ansa ban-
KOHHOM peweTkw, nepun 1 nona GankoHa...

Paspewwte npoGnemy nomMorno npoc-
TOe nonyaeTOMaTuyecKoe YCTPORCTBO,
obecneynsaiouiee OTCYTCTBME NTUL HA
TeppuTopuK BankoHa. ero pelweTke v Kop-
Mylike, korna B Hel HeT kopma. (fdo-
XUOATLCA ero Bbifadv NTULbl MOrYT Ha
6nvanexawem nepese). Tenepb NTULbE
MPUHUMAIOT NLLY CTPOMO NO PacnMCanuio,
8 ecnu M3peaka v MCNaYKaoT, TO He BankoH,
a KOPMYLUIKY, KOTOpas BolHECEHA 3a npene-
Nl 6ankoHa Ha nonmerTpa.

YCTPOWCTBO COCTOUT U3 TPEX OCHOBHbIX
Y3N0B: OTMNYrMBAIOLWETro NTWUL reHeparopa
CUrHANOR YNeLTPa3BykKOBOW YacToTel (Y34),
doTopene, aBTOMATWYECKWU BbIKNKOYa-
IOWEro ero B TEMHOE BPEMS CYTOK, 1 pene
BPEMEHM, 3aMNyCKaemMoro BRY4HYIO KHONMKOM
"Kopmneuue” nepen "Bblgaden” kopma
NTUUAM W TEKXE OTKNKHALWEro reqepa-
Top ¥34 Ha 1...10 muH. B TemHoe Bpems
CYTOK NTULBI OT KOPMYLLKW YNETaoT. N03TO-
MY WX OTNYrueaHwa He Tpebyertca. A natn—
OecATH MUHYT (OCOGEHHO B CUNbHBIE MO-
po3bl) BNONHE O00OCTAaTodMHO, 4TO6LI BECh
KOPM (xNeBHLIE KPOLWKW, NEHKE, rpeyvka —
80p0bLAM; CEMEeYKW, KOHONNAHOE Cems,
KYCOHKM MACA — CUHWUAM) Bbin CbeneH.

OtanuurensHas ocobeHHocTe doTope-
ne — NpUMEHEHWE B Ka4eCTBE CBETOYYB-
CTEUTENEHOrO 3N1eMEHTa 0BBINHOrO CBETO-
ovopaa (BMecTo ManopacnpocTpaHeHHBIX W
OTHOCUTENBHO AOPOroCTOAWMX GOTOPEIN-
cTopos, $oTOAMOA0B W HOTOTPAH3WUCTO-
pos). Kak nokasanu wu3mepeHus, CBeTo-
AMoA KpacHoro ueeta ceeqenuna AN1I3076M
vnveeT poToIAC OT HECKONBKWX MUNNU-
BonkT 00 1,3 B (Npy SPKOM OCBELLEHUA) U C
YCNEexOM BbINONHAET (MYHKUMKM OaTYMKa
oceeweHHocTH. OH Mano YyBCTBUTENEH K
WK nanysenuio, a ero 34C vmeeT oTpyua-
TeMbHbIN TEMMNEPATYPHLIA KOIDDUUMEHT.

Bropan ocobeHHocTe ¢doTopene — ero
cTabunbHO-0AHOKPATHOE NepeknioyYeHue
npyv MEANEHHO W3MEHAIOWEeMCR (Hapac-
TaloWeM 1 CNapaloLenm), a TaKkxKe HEMHOro
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"nnasalowem” ynuyHoOM oceewernn. [o-
CTUMHYTO 3TO MNPUMEHEHWEM MOPOroBOro
ycTpoitcTea (¢ ructepeaucom 0,1...0,2 B)
Ha OWNONApHLIX TPaH3WUCTOPax pa3HoM
CTPYKTYPbI W, B AONONHEHWE K aTOMY, WC-
NONL30BAHWEM JIOTMHECKUX 3MIEMEHTOB C
Tpurrepamu Lntra Ha Bxoge (KS61T11).

YcTponcTeo (ero cxema nokasaHa Ha
puc. 1) copepxur:

— ¢oToparyuk — ceetogmoa VD1 ¢ KoH-
neHcatopoM $uneTpa nomex (CBeTOBbIX
scneiwek) C1;

— YCUNUTENbL NOCTOSHHOIO TOKA Ha
TpaHaucTope VT1;

— MNOPOroBoe YCTPOWCTBO Ha 3NEMeH-
Tax VT2, VT3, VD2, VD3, R1, RZ;

— anement "2W1" DD1.3 ¢ BydepHsim
3anemexTom DD1.4;

— reHepatop Y34 Ha anemenTtax DD1.1,
C4, R3, RS c bydepHbiv anementom DD1.2;

— ycunutens Y34 Ha Tpanauctope VT4,
HarpyxeHHbli BbICOKOYACTOTHON AVHAMK-
yeckoW ronoekoi BA1 u TokoOrpaHuym-
TeneHbIM peavcTopom R11;

— Taimep Ha D-Tpurrepe DD2.1;

— yens C3R4, ycTaHaenmeaowy ero
B UCXOOHOE COCTOAHME, U NOrUYecKuii ane-
meHT "21NK" Ha anogax VD4, VDS;

— ceetoavon HL1 ("Bydert 3akpuit”) ¢
TOKOOrPaHWHUTENBHBIM pe3ucTopom R10;

— M-o6pa3zteil hunetp CSRBCT v 6no-
KUPOBOYHEIA koHpoeHcaTop C2 B uenw
NUTAHUA MUKDOCXEM;

— OpraMbl YNpaBneHua: BelKKOYarenb
nuTaHna SA1, kHonky SB1 ("KopMnexie™)
W nepemeHHble peancTopsl R3 (peryns-
TOP HacToThl reHepupyemMeix konebaHwin)
1 R7 (perynatop NpoORoNXUTENEHOCTK
kopMneHns B wHTepeane 1...10 mMuH).

Mpu BKAKOYEHUM NUTaHKUA (SAT) KOHOEH-
catop C3 3apaxaeTcs 4epes peancTopsl R4,
R8 1 Ha exone R (BuiBog 4) Tpurrepa DD2.1
GOPMUPYETCA MMNYNLC NONOXUTENBHON MO-
napHocTW. B pesynsrare Tpurrep ycraHas-
NUBAETCH B UCXOOHOE (HYNEBOE) COCTORHME,
B KOTOPOM Ha ero NpAMoM Beixoae (euiBop, 1)
nor. 0, a Ha uHBepcHOM (BbiIBOA 2) — nor. 1,
noatomy ceetoamon HL1 ropur.

Ecnun Ha ynuue TemHo, doto3C ceeto-
avopa VD1 paexa 0, tpanawctop VT1 3a-
KPBIT, HANPSHXXKeHWe Ha BbIXOAe NOpOrosoro
YCTPOWCTEA (KonnekTop Tpaxauctopa VT2)
WUMEET HIM3KMIA ypOoBeHb U reHepartop Y34 Ha
anemenTe DD1.1 He pabotaer. C HacTynne-
HWEeM yTpa oceeleHHocTe patumka VD1
nnaeHo HapacTaet. Mpu yeeauyeHun GoTo-
34C po 0,6...0,7 B oTkpeiBAETCA TPAH3WC-
Top VT1, noporoeoe ycTpoicTeo cpabartsi-
BAET W HANPAXEHWE HA KONNEKTOPE TPaH3n-
cropa VT2 1 COeauHeHHOM C HiM Bxope
{ebigop 8) anementa DD1.3 pe3ko so3pac-
Taet. Tak kak Ha ero Apyrom exoae (esieon 9)
TaKXe NPUCYTCTBYET BBICOKWA YPOBEHb
(tpurrep DD2.1 — B HYNEBOM COCTORHMK),
Ha Bbixone (seioge 10) DD1.3 ycraHasnm-
saetca nor. 0, a Ha Bbixoge (BuiBoA, 11) ane-
merta DD1.4 — nor. 1. B pesynerare Bkio-
yaetca redepatop Y34, eoipabatuiBaembie
WM NPAMOYTONBHEIE UMAYNECH! HACTOTOM OT
18 no 28 kMy (B 3aBUCHMOCTY OT NOMOXEHNA
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newxka R3) yepes TOKOOrpPaHW4UTENEHLIA
peaunctop RY noctynaioT Ha Gaay TpaHauc-
Topa VT4, yCunneaoTcs vn 1 guHamuYec-
kasn ronoska BA1 HaumMHaeT uany-ats BLICO-
KOYacTOTHbIN 3ByK. Peawcrop R11 orpadu-
4YMBAET NOTpednNsemMbl Harpyskon TOK Ha
vpoexe npumepHo 0.15 A,
Korga HacTynuT Bpems KopmneHa NTuL
(2 OHW NpUyYeHbl K PACNUCAHWMI0 U OOXW-
AawTca ob6efeHHOro 4Yaca Ha cocedHWx
AEePeBbax), HaxmmaT Ha ksonky SB1. B
WCXOOHONM COCTOSHMK Bx0A S (BuiBoa 6)
Tpurrepa DD2.1 yepea ee koHTakTel 1 1 3
COEAMHEH C 0BLWWMM NPOBOAOM, HA NPAMOM
ssixone (eeiop 1) — nor. 0. MNpw HaxaTin
KHOMKIM Ha BXOL S Yepe3 KOHTakTel 2 1 1
NOOAETCA BLICOKWIA NOMMYECKUIA YPOBEHE W
TPUITEp NepeknioHaeTcd B eOuHUYHOe
COCTORHWE: Ha NpPamMom Beixoae (BeiBog 1)
yCTaHasnNMBaeTCca nor. 1, a Ha WHBEPCHOM
(Buigon, 2) — nor. 0. Mpw 3TOM reHepaTop
V34 BeinoueH (Ha BbiBoae 9 anemexTa
DD1.3 xm3kuin ypoeeHs), auon VD6 3akpbIT
v koHoeHcatop C6 HauyvHaeT MeneHHo
3apaxareCa 4epea peaucropus R6 v R7
Korna oH 3apagvTcs [0 NONOBWMHLL HAaNPsA-
HEHWS UCTOYHKMKE NMUTaHKMA (NNIOC Npamoe
nagexve Hanpsxerdua 0.5...0,7 B Ha kpem-
Hueeom auvoge VD5), 4TO 3KEMBANEHTHO
nosenexnio nor. 1 Ha exoge R (swison 4).
Tpurrep DD2.1 sepHetcs B wWCXOOHOE
COCTORHWE: Ha BLIBOAE 1 BHOBL YCTaHOBMT-
canor. 0, aHaeeBoge 2— nor. 1. B peayns-
Tare 3axckeTch ceetoguon HL1, renepaTop
Y34 BHOBb HauHeT BuipabaTtLiBaTe NPAMO-
VrONBHLIE MMIYNBCEl 11 BLICOKOYACTOTHLIN
3BYK, M3ny4aerbil ronoekon BA1, 3acrasur
NTUL NOKWHYTE kKopMywiky. Konaercatop C6
BuICTPO paspsaunTcs HYepea aunoa VDB,
AnuTenbHOCTL HAXOXOEHWA Tpurrepa
DD2.1 8 eanHWM4HOM cocTosHuM T (B ce-
KYHAAX ) MOXHO NPWBNWMXEHHO paccHYnTaTb
no ¢opmyne T =0,7RC, rae C — dpaktuqe-
cKas eMkocTe koHgeHcatopa C6 8 mukpo-
dapagax, a R — cymmMapHoe conpoTuene-
Hue pe3sucTopoe R6 v R7 B meraomax.
Bce Bpemsa, noka Ha ynuue CBeTno, cee-
toguon VD1 swipabatwsaer ¢doto3/iC,
AOCTATOMHYID AN9 NOAOEPHKAHWA TPaH3W-
ctopa VT1 B OTKPLITOM COCTORHWA 1 (hop-
MUPOBaHWS NOPOroBLIM YCTPOWCTROM Bbl-
COKOro ypoBHA Hanpsaxenus. MNostomy Ha
eeiBoge 8 DD1.3 nopoepxueaeTtca nor. 1,
paspewatwan paboTty reHeparopa Y34 no
Bxogy (ewBon 2) anementa DD1.1.
BrICOKMI yDOBEHL Ha Buieoae 9 DD1.3 He
npenaTcTayeT paboTe reHepartopa.
Hetanu ycTponcTea, 3a UCKNIoYEeHnem
nepemeHHbix pesuctopoe R3, R7, avna-
muYeckol ronoeku BA1, ceetopwopnos
VD1, HL1, kHOnku SB1 1 paswemos X1,
X2, MOHTUPYIOT H@ Ne4YaTHoW nnate u3
OOHOCTOPOHHE GONBrUPOBAHHOINO CTeK-
NOTEKCTONUTA WNK reTWHAaKca, WU3roToB-
NEeHHOW B COOTBETCTEBMW C pMc. 2.
MocToaHHBIE peaucTopel — MNT, C2-33,
noacTpoeyHblin R2 — CMN3-38a, koHpew-
catopel C1. C2, C4 — kepamuueckue KM,
OCTaNnkHbIE — OKCWAHLIE MMMNOPTHBLIE (Ha-
npumep, cepun TK cdupmel Jamicon).
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Mepen ycTaHoBKOW AeTanend Ha nnarty
BNAVBAIOT MEepeMbiNKy U3 OAHOXMUNBHOrO
MOHTaxHOro NpPoBOOA B TEPMOCTOWKOW
n3onaumn. Pe3nctopel v AMOabl MOHTK-
pPYIOT nepneHaukynapHo nnave. Bo uabe-
KAHME BbIXOOA MWUKDPOCXEM W3 CTPOS Mpw
namke (M3-3a BO3AEWNCTBUA CTATWYECKOrO
3NEeKTPUHECTEA) ANA MOHTAXAE CNeayeT uc-
NoNbL30BaTh NAANBHUK C 3a3EMNEHHBLIM Xa-
nom. OBonTuce 63 3a3eMNEHNA MOXHO,
NPUMEHWE CMEuMantHLIe NaHenwu, B KOTO-
pPHIE MWKPOCXEMbI yCTaHaBNWBAOT No
OKOHY3HWM MOHTEXa OCTanbHbIX AEeTanei.
Tpanauctoper KT3102E (VT1, VT3)
3aMEHWMbI TRAH3WCTOPAMKW 3TON CEpUM C
uHaekcom [ (unn ¢ uHpekcamn b, B, O,
oTobpaHHEIMU NO CTaTU4ecKoMy KO3pPn-
uveHTy nepenayn h, .. KOTOpbIf AO0NXEH
6biTe He menee 350). Bmecto KT3107N1
(VT2) moxHo npumennts KT3107K, a sme-
cTo KT829A (VT4) — KT972A. 3apybex-
Hble aHanoru mukpocxemer KS561T/1
(DD1) — HCF4093BE, CD4093A, aHanor
K561TM2 (DD2) — CD4013A. Kpome cee-
Toauoaa AN3076M, MOXHO MCNONL30BaTL
AN307KM unu opyroi KpacHoro Wnu xen-
TOrO UBeTa ceeYeHus, BuipabartwiBaowmin
npu gHeBHOM oceeweHun ¢oto34C He

menee 1,3...1,6 B. NpakTuyeckv Bce kpac-
Hble CBeTOAMOAL! OTBEeYaloT 3ToMy Tpebo-
BaHWO, a ¢oTo3[C xenToro nepen ycra-
HOBKOA B YCTPOWCTBO ChneayeT W3MepuTb
BONLTMETPOM NOCTOAHHOMO TOKA.
MNepemerHble peanctopuel R3 n R7 —
perynupoeoyHbie CM4-1 wnn adanorvy-
Hble UMNOPTHEIE. BeikNOYaTens nNUTaHus
SA1 — MuHMaTIOpHBIN TymBnep MTS-102
unu SMTS-102 (npw mMoHTaxe cnenyer
naberate neperpesa ux BeiBOAOB). KHON-
ka SB1 — KM1-|. Pazcembl Ana Nnoaknio-
HEHWA AVHAMWMYECKOW ronosku (X1) n nu-
TaHua (X2) — mobeie manorabaputHele C
YUCNOM KOHTaKTOB HE MEHEEe OBYX ¥ KOH-
CTPYKUMER, WCKNOHaWen Henpasunb-
HOe nogknveHue. YaobHo ucnone3o-
BaTb HW3KOYACTOTHbBIE COEAUMHUTENU Ce-
pur OHU-BM npymeHsemble B ayanoTex-
Huke. OboanadveHne NpuBopHLIX PO3ETOK
atux coeannuTenein — OHU-Brr-2-3/16p
(TpexkoHTakTHan, npexxee obo3HavYeHue
Cr3), OHU-Br-4-5/16p (NATUKOHTAKT-
Haa, CI3), a COOTBETCTBYHOWMX KM
rabensHux Bunok — OHU-Br-2-3/16s
(CLW3) n OHU-Br-4-5/168 (CLUS).
CMOHTUPOBAHHYIO NNATY NOMELLADT B
NPAMOYroONeHLIV NNACTMACCOBLIA KOPNyC
noaxoaawwmMx pasmepos (Hanpuwep, B
MBIILHMLY C HapyXHbIMKW  pasmepamu
1006030 mm). PacnonoxeHue OpraHoe
YNPaeneHns Ha ero NepeaHen CTeHke noka-
3aHo Ha pyc. 3. Po3etky paavemos X1 n X2
YCTaHaBNWBAKOT Ha 38QHEl CTEHKE KOPNyCca.
Kopmylwka npeactaenseT cobon ropu-
30HTaNbHO PACNONOXEHHbLIA NUCT QaHepb
paswvepamu npumepHo 600x400 mm c
npubUTEIMKM NO Kpaam perkamu, npe-
LoTBpawawmmi pasbpaceiBaHue ntu-
LaMK KOPMa U3 KOPMYLLKW 1 CRyxawmmm
OOHOBpEMEHHO yAOGHBIM cuoeHbem. Ha
nepunax GankoHa KOPMYLLKY 3aKpennsioT
C MOMOLLLID ABYX OEpesAHHbIX Bpyckos
ceueHuemM npumepHo 30=30 mm € Takum
pac4eTom. 4TOObI OHa HaxoAWnacb Ha
paccroaHuu 450...500 mm oT nepun.
HanaxwsaHwe yCTpOMCTBa CBOOAMTCH B
OCcHOBHOM K noabopke peawctopa RE npw
BLIBEAEHHOM (HyNEBOM) CONPOTWMBABHMK
nepemeHHoro pesuctopa R7 (nsuxok B
KpanHemM NMeeoM — NO CXeME — NONOXe-
HUW) A0 NONy<eHWa BpemeHwu T. paBHOro
npumepHo 60 € (3a MeHbLUEE BREMA NTHLLI
He yCrewT CbeCTt Beck kopm). Jns yno6-
CTBa NONb30BaAHKA TAMMEPOM PYYKY ynpas-
neHwa pesuctopom R7 xenartensHo cHab-
AWTE PaaVansHON PUCKOW, a Ha NePeaHn
CTEHKY KOpNyCa HaHeCTW KPYrnyk WwkKany ¢
HECKOMNBbKWMK OTMETKaMW, COOTBETCTBYIO-
MM BPEMEHM BBIASDXKU B MUHYTax. [ns
kanMBPOBKK WKASNBI MCNONB3YIOT MEXaHW-
YECKME WNKM INEKTPOHHBLIE Yackl, Cnocob-
Hbl€ NOKa3bIBaTh BpEMA B CEKyHAax.
NoacTpoeyHbiv peanctopom R2 MoXHO
B HebonblwKx Npegenax U3MeHWTe Nopor
cpabatbiBaHun QoTopene (npu yesenuye-
HWW €ro CONPOTUBNEHWA YYBCTBUTENb-
HOCTL pOTOpENE BO3pPAcTaerT).
MNonHocTeo cobpaHHoe YCTPOMCTBO YC-
TaHaBNWBAIOT HA NOAOKOHHWKE Tak, 4TOOL!



ceetoouop-paatyvik VD1 Guin HanpaeneH B
okHO. OuHamuyeckyo ronoeky BA1 3a-
KDENNAIOT B BEPXHEM NEBOM yrny Xeneso-
HeTonHoW kopobky GankoHa ¢ Takum pac-
yeTom, 4ToObi ee OCb Nexana B NNOCKOCTH,
napannensHoil DankoHHOW peweTke, K
Buina HanpasneHa BHW3 NOA, YrNOM Mpw-
mepHO 45°. Co CTOPOHLI ynuupl TONoe-

MW4ECKan ronoBka wanyyaeT koneBaHws,
co3znatiime auckom$opT ona 6an3ko pac-
NONOXUBLUKMXCA NTUW. Yenosek Takue ko-
nebaHug (cebiwe 16...20 kl'u) He cnbiwuT, a
y GONbLWMHCTBA TEMNOKPOBHLIX, K KOTOPBIM
OTHOCATCA W NTULbl, CNYXOBOW annapat
YCTPOEH uHave. 310 NO3BONAET UM XOPOLLO

Mepen KopMneHuem HaXUMaT Ha
kHOMky SB1, v resepatop Y34 otknouaer-
CA Ha 3afaHHoe (NepeMeHHLIM pPeancTo-
pom R7) Bpems, "oTkpeiBas” nTvuam Oo-
CTyn K kopmywke. Ecnn BankoH Gonbluoi u
M3Ny4aemon MOLWHOCTV HeQOCTaTONHO OIS
YAEPXaHua NTuy Ha Tpebyemom paccTos-
HWUW OT HEro, MOXHO NOBLICUTL MOLLL-

KY 3auiatoT ot atmocdepHbix ocaa- r

KOB NUCTOM OpraHu4eckoro ctekna. B L‘HCTCIR
aBTOPCKOM  BapWaHTe npumMeHeHa

ANNUNTUNECKAR NWMHAMWYECKAA FoNoB- KOpmMyuika
ka 3M0B-1 (cTapoe 06o3HaveHve — Ana
2r0-36). Ee addektmeHbIn paboHmii NIy
Avanazod — 3150...20 000 My, Ho owa

HENNOX0O BOCNPOU3BOANT KonebaHua u

6onee BbICOKOI HacToTe. [nA coenwm-

HEHWA C YCTPOWCTBOM WCNONL3YIOT
ABYXNPOBOAHEIM kalenb M3 mMHOro-

HOCTb, YBENWHUE KOMNEKTOPHLIA TOK
TpaH3ucTtopa VT4. Tak, Hanpumep,
npu ymMeHbleHun CONpoTUBNEHWUA
peauctopa R11 go 10 Om konnek-
TOpHbIA TOok VT4 BO3pacter Ao
250 mA. PaccuuToigas conpotuene-
Hue peauctopa R11, cnegyer nowm-
HWTL, 4TO HOMWHANLHAS MOLWHOCTE
AvHamudeckon ronoekw  3MAB-1
pasHa 3 B1, conpotuenesue ee
karywkw — 8 Om, a CKBaXHOCTb

KWUNBHOTD MOHTEXHOro NpoBoga ao-

UMNYNLCOB reHepartopa pasHa 2

CTATONHOWN ONWHLI, OKaHYWUBAKLLMIACS
eunkon GHU-BIC

3aBEpWWE MOHTaX, COEOMHAIOT
YCTPOWCTBO € WCTOHHWKOM NUTaHUs “
nepesoaqaT Tymbnep SA1 B nonoxenue
"Bxn.”. Tlpw atoM, ecnn Ha yNUUEe CBETNO,
HavunnHaeT patorats reqepartop Y34, auHa-

Puc. 3

BOCNpUHUMATL konebanms Y34, Ho ecnu
rPOMKOCTb HPE3MEPHA, Y HWX BO3HUKAET
ANCKOMPOPT W OHW NPennoYUTaoT oTaa-
NUTBLCA OT UCTOYHWKA TAKOTO 3BYKA.

- — - w— —

S e

(meanop).
He UCKM4YEHD, HYTO Yepes HeKoTo-
poe Bpems NTULbl NPUBLIKHYT K YNbT-
pazBykosbiv konebanuam BoibpaHHOR Yac-
TOTb! W NePeCcTaHyT Ha HUX pearnpoBaTtse. B
TAKOM CNyYae YacToTy NPUOETCA U3MEHUTL
nepemMeHHbIM pesncTopom R3. [ |

Urpa "Oxota Ha MaaBra”

A. MAMUYEB, n/o LWaTanoso CmoneHckosi 061,

3A71a craTes — nocnegHss B "Tpunorun” o Maaete (aee npegwigy-
wue onybnuxosaxsi 8 "Paguo”, 2010, Ne 10 u 11). B He#i onucaH
HeCcnoXHbIA mMoayns, npeppawjarowmnii MaaeTa B MOABUXHYIO
MuweHs. Opyxuem CnyXuT niazepHas ykaska-6penok, nopaborax-
Has ans cTpensbsl B UMNYALCHOM pexume.

BOAamu yepes pasvem X1. 3ametum, AnA
WCMONL3OBaHWA B OMNUCLIBAEMOW wurpe
MaasT Hapno popabortaTe — KHOMKY C
camosoaspatom SB1 (cm. puc. 1 8 [1])
3AMEHUTb KHONKOW € UKcauuen B Haxa-
TOM NONoXeHun. Nepen Ha4anom Urpel ee
HEoDXOAUMO HaXaTb.

MNocne BKAKYEHWUA NTaHWA TpUrreps
DD1.1 1 DD1.2 ycTaHaenMBawiTCA B Hyne-
BOE COCTOAHWE, B KOTOPOM Ha MNpPAMbIX
sbixonax (BeiBogsl 1 ¥ 13) npucyTcTeyer

n puHuMnuaneHana cxema MOoAayns,
. & penaowero MaasTa 4yBCTBUTENL-
HblM K MONanaHvIo B HErO NasepHoro nyya,
n3obpaxerHa Ha puc. 1. OH cocTouT U3
AByx s4eek Ha Tpurrepax DD1.1, DD1.2,
ynpaensiowmx paboTon anekTpoasurare-
Nen MalWWHKKU, WU CYeTYMKE “NULLEHHbIX
*n3uein” (DD2), Harpy>XeHHOro NMHEMKON
13 yeTbipex ceeToguonos (HL1—HL4). C
YCTPOWUCTBOM YNpPasneHua 3nekTpoasura-
TENAMKM MOAYNE COEQWHSETCH TREMA NPOo-

Kewe 14 DD1, C30.1 Mk
VDI-VD7 K5226 N\ Help. 18 D01 DOz KSetves
VvT1  DD1K561TM2 VT2 ?I;? / crlo 3@ HLEY o
DD1 1 DD12 VD4 K
VD1 VD3R42x |g 13 |R6 100K 2 //H,_q
T Irr ESS sITT —t —_ 1 [piHL2
o o ZF 4 ,’r:]-(;u
c VD6 24
- 14 CN //’ﬁ' —L¥
R 12 ISEP : 7 7oy HU g1 T
- X 6B_|
15 10 -
R 4 HL1-HL4|:(;]R9
c2 VD7 anzoramlZ]1 3k
100 Mk = i VD5 RB 100 «
=10 B
X1 Kewe 7 DD1, esie B DD2 =

K Baze VT3
4——H:§ K=" GB1 p K Maaery
Puc. 1 < K Baae VT2

HW3KUIA ypoBeHb (nor. 0), a Ha2 HBEPCHBIX
(BbIBOALI 2 11 12) — Bbicokwni (nor. 1). Mo-
CKONBKY B TAKoM cnyvae amoaw VD2 u VDS
3akpeITel, MaasT ynpasnseTt paboTon CBO-
WX INEKTPOABUraTeNen Cam: BKAKHAA ux
NOOYEPEeHO, OH HAYWMHAET NepemMeLlaTh-
CH NO TPAeKTOPKMK, 3aBUCALLER OT Nono-
weHus asuxka pesuctopa R3 [1]. MNpwu
3TOM B MOAyNe 3aropaeTtcsl CeeToaMmofn
HL1 (Hasano oTtcuyeTta "xku3nHen”). B mo-
MEHT NONagaHus Ny4a nasepa. Hanpuvep.
B OKOWwkKO ¢oToTpaHaucTopa VT1 conpo-
TUBNEHWE NOCNEAHEero Pe3K0 ymeHblua-
eTcA, HanpsaxeHwe Ha exoge S (ewiBon 6)
Tpurrepa DD1.1 ckaukom NoBbIWAETCH A0
YPOBHSA Nor 1 ¥ OH Nepexno4aeTcs B eav-
HWYHOE COCTORAHWE, B KOTOPOM Hanpsxke-
HWE Ha NPAMOM BbIXOOE WMEET YPOBEHb
nor. 1, a Ha uHeepcHom — nor. 0. B pe-
ayneTate TpaHancTop VT2 Maasera 3akpbi-
saeTca, anexTpogeuratens M1 ocraxas-
nueaeTca v MaasT HaduMHaeT BepTeTeCH
Ha mecTte ("panen’). C nomeBneHvem Ha
NPSMOM BbIXOOE Tpurrepa nor. 1 KoHaeH-
catop C1 HayuvHaer 3apaxarteCR Yepes
peaucTop R3. Korga HanpaxeHwe Ha KOH-
AeHcatope gocTuraeT Noporoeoro 3Hakve-
HWA, TPUITEp NEPEKMDYAETCA B MCXOAHOE
(Hyneeoe) cocTosHMe W auratens M1
BHOBL 3anyckaeTca (MaageT "8bi340paBnu-
paet" 1 HaYMHaAET NepemMeLlaTeCa, Kak v
no “pavenwa’). MHTepsan BpeMEHW. B
TeyeHne KOTOpOro ABWraTent BbIKMKOYEH,
33BMCUMT OT COMNPOTUBNEHWS PE3NCTOopa
R3 w emkoctu konaencatopa C1. Mocne
nepexnioyYeHus Tpurrepa koHaencatop Cl
OLICTPO pa3spsxaerca yepea avoa VD1 u
AYeKa BHOBE MOTOBA pearvpoBate Ha
nonagaHue nyya nasepa. AHaNoOruyHo
paboraeT 1 BTOpas A4enka (Ha Tpurrepe
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Puc. 2

DD1.2). YyBCTBUTENLHOCTL MOAOYNA K
Nas’epHOMY Nydy PErynupyoT NoacTpoey-
HblMu peaucTtopamm R2 n RS.

JOuonow VD3, VD6 v peaunctop R7 obpa-
3yI0T Uenb yNpaBneHna CHeToM xunaHen”
Urpywkn. B ncxoaHoM cocTosHuuM (koraa
Ha npsMbiX Bbixopax Tpwurrepos nor. 0)
3TV ANOA4L!I OTKPLITEE W YPOBEHB HANPSXE-
HUs Ha cuyeTHom Bxoge CN (ewisog 14)
mukpocxembl DD2 Huskuwi. MNpu “pane-
HUK" MaaeTa OH He M3MEHRAETCA, Tak Kak
3akpbIBAETCH TONBKO OOWMH W3 OWOO0B.
Nnwe HOBOE NONagaxHue, Koraa BoiKNio4a-
eTCA M BTOPOI 3NeKTpoasuratens, ocra-
HasnueaeTr MaasTta 1 U3MEHAET norude-
CKkui ypoBeHs Ha Bxoge cyetqmka CN ¢
HU3KOro Ha BEICOKWIA — B WTOre 3aropa-
etcs ceetoomon HL2, noka3wisan noTepio
"KUBHUT.

CnenyeT y4eCTb, 4TO BPEMS MEXAY
nonagaHusmMun B 06e MUWEHW OOMKHO
6biTe HeGonblwwMm, MHakse MaasT Gyner
yCrnesaTb BOCCTAHaBNMBaTLCA, OTAEeNbIBA-
ACh Wb "paHeHuamMu”. M3 asyx urpokos
nobexaaer TOT, KTO NPepEBeT 4YeTbipe
"wn3Hn" Maaera 3a MeHbLLee Bpema

Jetanu mooyns MOHTUPYIOT Ha nevar-
HOW nnate, waobpaxeHHOW Ha puc. 2.
NoctosHHbe pesucTopsl — MIT, okcwa-
Hele koHaencaTopw C1, C2 — manoraba-
PUTHLIE MMNOPTHBIE (HanpuMmep, cepuu
TK ¢upmer Jamicon), kongeHcatop C3 —
KM, TpaHaucTtopsl — nwobele cepumn

KT315, puoasl — nwobble cepuin KA521,
KA522, ceevoouwons — nwboro useta,
KENATEeNLHO B KOPNYCe ANamMeTpom 3 mm.
POTOTPAH3UCTOPL! @BTOP WCNONL30Ban
OT AMCKOBOAOB kKomNbloTepa “"Po6oTpoH”
Ona Toro 4To6bl OHW BO3BLIWANMCE Haf

OCTanbHbIMKW AETANAMW, VX BEIBOAL! YOIN-
HEHbl OTpEe3KkamKn MNYXeHOro nposoaa.
Ceepxy Ha kopnycel $oTOTRaH3auCTOpos
HaAEeTo KapPTOHHOE None MUWeHeln B Buae
BOCbMEpPKW. Bo3amoxHas 3ameHa npume-
HEHHBIX @BTOPOM (POTOTPAHIUCTOPOB —
oTevecTeeHHble PT-3, DTI-4, DTT-5.
Ana nutasns mMoayna MCnonb3yloT
6Gatapelo M3 YeTbipex COEAMHEHHbIX MO-
CNenoBaTenbHO OWCKOBBIX rafneBaHUue-
CKWX 3nemeHToB Tunopasmepa LR44 (ana-
noru — G13, AG13). KonTakTei-gepxare-
nu Batapeu Takve xe, kak U B Moguduka-
1K, onucanHoi 8 [2]. Mx nenectku obpe-
3al0T, a ¢ 0bpaTtHOI (N0 OTHOWEHWIO K
farapee) CToOpoHbI NpUNavealT No apa
OTpEe3Ka NYXEeHOro NpoBofa AWaMETPOM
1,2...1,5 MM, KOTOpBIE NPU  MOHTaxe
BCTABNRAIOT B OTBEPCTUSA KOHTAKTHLIX NNO-
LWAA0K, NOMEYEHHbIX Ha YEPTEXE 3HaKamm
"+ n "=", crubaloT nog NPAMBIM Yraom K
npunansalnT k donsre. [ns npenotepa-
WeHMA CMeweHna anemenToe Garapew
Mexay Huvu 1 ceeroauonamm HL1—HL4
K nnare NpuKNenBaroT NNacTuHy pasmepa-
mu npumepHo 30x10x3 MM M3 NOAKMCTH-

pona unu OpraHnYeckoro ctekna. CMoH-
TUPOBaHHYID NNaty 3aKpennsioT Ha Asyx
pe3sboBeix CTOMKax (Cm. puc. 6 B [2]) Hap,
KOHTenHepom Batapev NUTaHNA UrpyLIKK,
BHewHuin Bua Maaeta-mulieHn nokasaH
Ha puc. 3.

MuctoneT (ero cxema npeacrasneHa
Ha puc. 4) W3roToBNEH Ha OCHOBE na-
3epHon ykasku-6penoka B1. Yaen na
Tpan3ncTtopax VT1, VT2 obecneumsaer
UMNYNbCHBIA pexum paboTel nasepa.
Mpw HaxatuK Ha kHonky SB1 paspaxen-
Hblin koHgeHcatop C1 HauywHaer 3aps-
XaTeCs yepes peauctop R1, TpaHancTop
VT2 MrHOBEHHO OTKPLIBAETCH NpakTuye-
CKW A0 HAaCbIWEHWs U Nasep ApKo BCNbi-
xusaer. MNpw ykazaHHOM Ha Cxeme conpo-
TUBNEHUKU pesucTtopa R3 makcumansHbIR
TOK He npeebliwaeT 30 MA (Npw ero gans-
HEWWEeM yBENUYEHUN NafeHUe HanpaXe-
HWA Ha 3TOM PE3VUCTORE NOBLIWAETCH N0
0.7 B, Tpanauctop VT1 HaymHaeT oTkphi-
BatLCA. a TpanaucTop VT2, Haobopor,
3aKPEIBATLECH, OrpaHWYMBan TOK Ha yka-
3aHHOM yposeHe). [locne oTnyckaHua
KHOMKK KOHAeHcaTop ObiICTPO pa3spsaxa-
eTca qepes peauctop R2, n nuctoner
roToB Kk cneaywowemy “Beictpeny”. B
AEXKYPHOM pexume noTpebnaemblit yCT-
POVCTBOM TOK NpeHebpexumo man, nos-
TOMY BLIKNOHATENL NUTAHWA HE HYXEH.
Muraetca nuctoner oT BGarapen TUNO-
paamepa 6F22 ("Kpowa").

DopaboTka nasepHoi ykasku CBOOUT-
CH K yaaneHu 3NnemMeHTOB €€ NUTaHWH,
NPUNanBaHWIO NDOBOOOE K NPYXUHALLEeMY
KOHTaKTY KHONKUW BLIK/THOYATEN:A 1 KOPNycy
YKA3KK W, HakoHey, dukcauumn CKoTYEM
3TOW KHOMKW B HAXaTOM MNONOXEHWM.
Netann ycTpoWcTBa, 32 MCKNIOYEHUEM
naszepHoin ykasku, BGarapen nurTaHuvs u
kHONKK SB1, MOHTUPYIOT Ha HeBonbLOoK
nnare U3 reTMHaca UK CTEKNOTEKCTONUTA
C NpUMEHEHWEM NPOBONOYHOMO MOHTaXA.

Puc. 4

[OTOBLIA Y3€N 3aKPENNRIOT B NOAXOAALEM
MEeCcTe Kopnyca nnactmaccosoro nucTo-
nerta, ykasky NomewalT B ero creon,
fatapelo nNuTaHua — B PYKOATb, KHOMKY
SB1 ycTaHaenuealoT Ha MecTe CnycKoBo-
ro KprosKka.

NUTEPATYPA

1. Mamuyes fi. Wrpa "Broxmeanne Maae-
ra". — Paawmo, 2010, Ne 10, ¢ 51. 52.

2. Mamuues [i. Wrpa "3ananue ana Maae-
1a". — Paawo, 2010, Ne 11, c. 48, 49.



NMpa3paHuk cocrtosncs

Ha 39+40!

lFeoprunn YJIMAHY (UY5XE), r. JlsBoB, YkpauHa

okTRGpe npowna 17-1 kKoHhepeHums

Kny6a RRC — "Russian Robinson
Club”. KOpOTKOBONHOBUKMW-NYTELLECTREH-
HUkW cobpanuce Hepaneko ot r Opna B
VIOTHOM nancuosate "Mesra”. MNporpam-
Ma koHQepeHUMn DeiNa O4eHb HACILLEH-
HOWN 1 MHTEPReCHON.

MNpu OTKPLITUM KOHEpeHuun npo-
3BYy4any NPUBETCTBWA, NOCTYNWBLLWE B ee
agpec OT OAHOKNYOHWKOB W HEKOTOPBIX
W3BECTHLIX 3KCneauuuoHepos (9ABAA,
AATIV, DLEZFG, FEBFH, ITHYW, HA1AG,
KOAJ, RW3GW, UA4SKW, UABBFL,
USTMM, VEBLC, W5BOS un ZSBM). A C
mapwpyTta "V730QQ Ha 0C-029" ayovo- n
dorvonosgpasnerve npucnan N3QQ.

B nepevlit nede npowen “"KnybHein
dopym”, roe obcyxaanucs pesynkTathl
AeatensHocTy knyba 3a nocnepHwe aAga
roga v NyTy ero AansHewwero passuTua.

3atem COCTOANCA TPAAWULWNOHHLIN
dyT6onbHEIN MaTH. Ha 3TOT pa3 BCTpeya-
ek komaHasl "RRC-Open” u "RRC-WW".
Co cuetom 6:1 nobegunu x039eBa KOH-
depenHunu. lonsl y nobeautenein 3abunu:
Tpm — RZ3EC, npsa — RV3EFC (cbH

Hawwn "po6uH30HLI".

RZ3EC). oavH — UASEDP CnocofcreoBa-
m notene R2ZEAA, RZ3EM 1 UASEDQ. 3a
tomanny "RRC-VWW' seictynann R7LP,
R3KM. RGXC. RAZRGO. RU3SD v 14-net-
H WMnes (UASXLC. ceii RIXC), koTOpBIR
1 §a(wm €AIHCTBEHHBI TON & BOpOTa
nobeautenes.

A eeyepom Geina npoeepera "Bar-
beque Party” (C He3abbIBaEMBIMI NECHSA-
MW NOA rUTapy), BO BPEMS KOTOPOW NPo-
wna "Beer Island Activation” — nueHas
actadera. Ee nobeautenem cran xkon-
nekTue, B KOTopbI Bownu RIXC, RK3FA 1
RK4HM.

Ha cnegyiowwin geHb COCTOANCH Npo-
cMoTp BuaeomaTepwanoe o6 akcnegw-
ursx K4M (OC-030), KL7DX (NA-233),
RI1GK (EU-133). RZ6AZZ/1 (akcn. 2010 T,
no ocTpoeam) u 06 akcTpemansHoW (Tai-
¢dyH Kertuawna) skcneamuum XV7RRC-
XV3RRC (AS-162. AS-157). NocmoTpenu
YHACTHUKW KOH(EPEHUWW U Cnana-woy
06 akcneanumax KL7RRC/p (NA-235),
RK4HM/mm 1 RAT1QQ/1.

TpaauumorHeiin "CW Pile Up” Beiurpan
RA1QQ, a "SSB Pile Up" — RV3ACA. B

Ten. 607-68-89
E-mail: mail@radio.ru

BukTOpKHe “Quiz”
RZ3EC.

Bwina npoeepera v “PoBWH30HOBCKEA
perata Ha KB (kopoTkon sonHe)”. HYeTtoipe
KOMaHAL COPEBHOBANUChL B CKOpenLem
AOCTUXEHWUM NpoTHMBONONOxXHOrD Gepera
03epa Ha noakax v Bo3spawieHun obpar-
HO (0Owas onwHa Tpaccel okono 200 m). C
pe3yneTatom 1 muH 42,26 cex nobeauna
komaHga 8 coctase RN 1N (3arpebHoit) v
RA3RGQ (pynesoi).

ABTOp 3TOW 3ameTku NpeacTaswun Ha
CYL Y4aCTHWKOE KOHQEpEeHuUWn maket
kKHUr “Met — RRC!".

3artem NPOLWNO HarpaxaeHue Nyywmx
akcneguuwin 3a 2009 r.

O6nanatenamin "RRC-Tpogu 2009” no
OTAENbHBIM HOMWUHALIMAM CTanu:

"Jyqwan IOTA-3kcneguums” —
KL7RRC (NA-039, NA-233) w XV3RRC-
XV7RRC (AS-157, AS-162),

"Ny4wan RRA-akcnepuumns” —
RA1QY/1 (yeTbipe ocTposa rpynns RR-
02);

“Nyqwan RRA-aktmeHocTe” — RATQQ
(18 RRA);

“Caman 3KCTpemManbHas akcneauuma’” —
XV3RRC-XV7TRRC (tancdyH KetuaHa),

"Po6unacH ropa” — RA1QQ (18 RRA);

“YL — pobunzoH ropa” — RV3ACA
{CR3R, AF-046);

“flyqwan akcneguums No Nporpamme
RFFA”™ — UE9KFF (RFF-019);

“NMyywan 3kcneguuma no nporpamme
RLHA" — RZ1CWC (8 RLHA);

“Nyywas akcneguums NoO Nporpamme
BRMA" — UAOIT,p;

"flydwan akcneguums No nporpamme
RIA" — UADAGA (7 RIIA);

NyuwMM - okasanca

‘OHH nunHadagHoN quelraw




Bo Bpema npasgHuyHoro 6aHkeTa pas-
aanca TenedOoHHbIN 3BOHOK OT PYKOBOAW-
Tens nporpammel 10TA, uynena RRC
Popxepa Banuctepa (G3KMA). OH ot
vMeHW ydactHukoe "RSGB I0TA-20107
no3apaeun Hawwx 3kcneauunoHepos,
cobpaswmuxca nog Opnom.

CneuvansHeiMn  mepanamuy Geinm
oTMedeHs nobeputen U Npu3epsl BCeEx
KOHKYPCOB ¥ COPEBHOBaHWIA.

KoneuHo, npowna v pagnoniobutens-
ckas BecnpourpeiwHas notepes "Bcé B
cewmbio!” (6onee 50 npuaoer). Hawbonee

UeHHole m3 Hux poctanuce RA3RGQ
{(anTenHa "RR-33" o1 ¢pupmel "R-QUAD"),
RK4HM (mowutop "Samsung 18,5%),
RN3FT (HoyT6yk “"Samsung”). Cuactnu-
Bele BuneTel noctasan u3 wn\nel 11-neT-
Huid OJamuun (UB3GAA, ceiH RG5G).
3atem 6bin nposegeH paavoniobuTent-
ckunit aykumoH — “"Camoe poporoe wn
paputeTHoe — B wWak!" (MHOXeECTBO
notoe). W, HakoHew, COCTOSNCs npas3g-
HWYHBIA canoT ¢ abbpesuwarypoii RRC w1
MHOXECTBOM APYrux paHTacTuyeckux no
KpacoTe 3annos!

leHepanbHbiM CNOHCOPOM KOHdEpeH-
uuu BeicTynuna komnavus "CuHtek”, a
cnoHcopamu — komnanwuu “R-QUAD",
"P3AMO", "ODensTta OnekTpoHuka”,
"UABHPR QSL Print", "UATOMS QSL
print”, “"DXSoft" (RZ4AG w UAS0OV), "DX
Atlas™ (VE3NEA), marasvi “3kcneguumsa’,
maraamH "Mup TB AntenH", dupma
"Kyncokos” (UABYW).

[nasHbliMK OpraHM3artopamin 9TOW KOH-
deperumn 6einn UASNAN, RZ3EC 1 RZ3EM,
KOTOpbIM akTWBHO nomorann UA3EDQ,
UA3EDP, RV3ECW, R2EAA 1 RU3EL. B

nOHYBOﬂHOBbIe neTtyieBble
BuﬁpaTOpbl Ha HU3K0O4YACTOTHBbIX

KB punanaszoHax

Bnagumup EQPPEMOB (UAG6HGW),
r. Eccentyku CTaBponosibCKoro Kkpas

1\/1 HOrMe paguoniobuTeny He WMelT
BO3MOXHOCT NPOBOOWTE AanbHWe
CBA3W Ha NoNyNApHOM ananasoHe B0 met-
poB w3-3a OTCYTCTBUA 3GGEKTUBHBLIX
aHTeHH. [NaeHas NpuYrHa, He NO3BONSKD-
LAs NOCTROWTL Takyrd aHTeHHy, B Bonb-
WwuHCTBE cny4aes obycnoeneHa Hebnaro-
NPUATHBIMU MECTHBIMKW  yCNoBUAMKW. B
nocneaHee Bpems atu npobneme obocT-
PUNUCE B CBA3W C NPUHATWEM HOBOMO
HKunuwHoro Kopekca P@. 310 BeiHyX4a-
et pagvonibuteneit WUCKaTe KOMNPO-
MUWUCCHble peleHus, BoNbWWHCTBO W3
KOTOPBIX CBOAMTCSA K CO3AAHWMID KOHCTPYK-
unit Bonee KOMNAKTHBIX AHTEHH, COXpa-
HAKWMX OTHOCUTENBHO BeicOkui KMNA.

CornacHo pAauHbelM  NUTepaTypel U
NPaKTU4EeCKOMY OMbITY KOPOTKOBONHOBW-
KOB, Ha HW3KOMAcTOTHeIX KB ananasoqax
XOpoWo 3apekomeHpoeanu ceba nerne-
BblE aHTeHHbl. Knaccwyeckas neTtnesas
aHTEeHHa NpeacTaBnAeT CoBOM 3aMKHYTHINA
KOHTYP M3 NPOBOAHWKOB, B Pa3pbig KOTO-
pOro BkNYeH nuTawwwin puraep. K aamk-
HYTEIM MEeTNeBsiM aHTeHHam OTHOCATCH
wnendosbie BUOpaTOp.l, a TAKXE pa3nuy-
Hble pamMouHbie — pombuydeckue, Tpe-
YronbHbIE, KONLLEBLIE U APYIME aHTEHHbI,
cxoaHeie No Tuny v 6nuakue no dopme k
yka3daHHeiv. Wx  pe3onaHcHas pnuHa
AomkHa BbiTb 4y1b GONbLIE ANVHE EOMHLI.
B atom cny4ae oHw nerye cornacoebiga-
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HOTCA C BONHOBLIM CONPOTUBABHUEM HaW-
6onee pacnpocTpaHeHHbix huaepos. MNpu
3TOM HeBoNbLWWE N3MeHeHUs KoHUrypa-
UMK MHOMMX NETNEBLIX @HTEHH HE OKasbi-
BAKOT PELWAWEro BAMAHWS Ha aKkTUBHYO
COCTEBNAOLLYIO UX NOAHOID BXOAHOMD CO-
npotusnexma. [na knaccu4ecknx netne-
BbiX BMOPATOPOR ero 3HayeHue vyaile sce-
ro nexut B npeaenax ot 240 go 450 Owm.
Ana  ppyrux BMOOB NepeYncneHHbix
aHTeHH — 370 50...150 Om,

ECnn npon3soneHo ymerbwarts nepu-
MeTp Bubpatopa neTnesoi aHTeHHB!,

nomMumo cHxenus ero KMNO v anauntens-
HOrO W3MEHEHWA aKTWBHOW COCTaBNRAD-
el BXOAHOro conpoTuenenus Gyper
HabnoaaTeCs PoCT peakTWBHBIX COCTaB-
NAKWMWX NONHONrO BXOAHOro CONpoTUBNE-
HWA. 3TO NpuBeaeT K AONONHWUTENLHBLIM
TPYAHOCTAM corfacoBaHua ¢ duaepom.
Pewntt BO3HWMKWWE Npobnembl MOXHO,
HanpyMep, MCNONBL3ys AN COrNacoBaHuA
aHTeHHble TioHepsl. Mpu 3TOM Haubonee
npeanoYTUTENbHEIM BADWAHTOM ABNATCS
YCTaHOBKA aBTOMATUHECKOro UNK AUCTaH-
UMOHHO YNPAaBNAemorc COrnacylwero
YCTPOWCTBA KaK MOXHO Bnvxe K Toukam
nuTaHus smbparopa.

Ewte oavH cnocob 3aknivaeTcs B TOM,
4TO B pa3pels BUOpaTopa BKAKYAETCH
OfHa MNKU HECKONBKO akTueHebIX Bannact-
HbIX Harpy3ok. [pu 3ToM aHTeHHa cTaHo-
BUTCH Donee WUpoKononocHOW, HEe MMeeT
RPKO BbIPAXEHHLIX PE3OHAHCOB W XOPOLLO
paboTaeT Ha YacToTax, KpaTHbIX pacyer-
HOM, HO ee KM nony4aeTca HU3aKum, Npu-
4YeMm ero 3Ha4YeHne NagaeT C NOHVXEHUEM
pabo4eit 4yacToThl.

Ho ecTb cnocob, KOTOPLIA MOXHO CHU-
Tatk Gonee adpdexTneHeiM. OH Noapasy-
MEBZET WCNONb30BAHWE YKOPO4YEHHLIX
NeTNeBbiX aHTEHH C PEaKTUBHBIMI HAarpy3-
kamu. Takme avTeHHsbl, cornacHo [1], npu
nepumeTpe smbpartopa HE MeHee nony-
BONHLI COXPaHRAT BuICOKWA KM 1 no3so-
NAOT NONYYUTE HEOGXOAMMEIA pe3oHaHC
npu npasunsHoM Boibope napamMeTpos
PEaKTUBHLIX HArpy3oK W TOYEeK WX ycTa-
HOBKMW.

He ocTaHasnuBascs Ha NOAPODBHOCTAX,
MOXHO CKa3aTb, 4To Haubonee addekTre-
HbIM ABNSETCH UCMONb30BAHNE EMKOCTHBIX
Harpy3ok, KOTOpbIe HE TONLKO COXPaHRIoT
OTHOCUTENLHO BbICOKWA KM aHTeHHb!, HO
N MMEDT NpeuMyLLecTsa Npu cornacoea-
HWK € duagepom. Pe3oHaHcHas vacroTa u
BXOOHOE CONPOTMBNEHWE TakuUX aHTEHH
3aBWCAT OT NepuMeTpa netnu subpartopa,
BbICOTH €r0 NOOBECKW WU MOMOXEHWS B
NPOCTPaHCTBE, NapameTpOB PEeakTUBHOW
Harpy3ku 1 MEecTa ee BIIKOHEHUA, a TaKkke
NPOBOAALLMX CBONCTE NOBEPXHOCTW, HAxX0-
OALWERCH B HENOCPEACTBEHHOM Bnu3ocTn
OT aHTEHHEL.

Kak yxe oTmedanoce, OANA pamOYHbIX
aHTeHH, 6nu3kux no Tuny, dopma subpa-
TOpa B MEHLLUER CTenexHn BAMAET Ha BXoa-
HOE COMNPOTUBNEHWE aHTEHHLI. K3mensa
NEPUMETP pamKkW, BXOOHOE CONpOTWBNE-
HKE MOXHO MEHATL B Bonee Wpokux npe-
nenax, nobueanck pe3oHaHca KomneHca-
LUMERN PeakTWBHBIX COCTABAAIOLWWX NONHO-
ro BXOAHOrO CONPOTUBNEHNA aHTEHHEI.

B 3apybexHbix pagnonobntensckux
KypHanax WMeeTcs MHOro npm/AeD ‘s
WCMONL30BaHUA YKOPOYEHHBIX MeThesonlX
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BAONL TPY6 HEoBX0aMMO NPONOXUTL Mea-
Helil nposog. OT ero ocHoBaHwa k CY B
3emne Ha Hebonbwoi rnybuHe cnepyer
ApONOXUTL AONONHUTENLHEIA NpoBOA,
KOTOPbLIA 3a38MNAETCA TaKkKe CO CTOPOHbI
CY. [ina 3a3eMneHns 30eCk UCMONLIYIOT-
CA MeTtannnyeckue Wrelpy, 3abuteie B
3emMno Ha rmybuHy He MeHee 0fHOro
meTpa. HanomHum, 410 k CY B 37O aHTeH-
HE MNPEefbaBNATCH OONONHUTENLHBLIE
TpeboBaHnA K kavyecTsy ero geranei. Mpu
nepecTponke No Agnana3oHam Ha ero ane-
MeHTax mMoryT 06pa30oBbIBATLCA NYYHOCTH
Toka nubo HanpsxeHus. MNoatomy Heob-
xoaumo obecnedynts Ge30NacHOCTL —
HUXHWIA KOHEeU, NpaBoil BepTWUKanbHOR
yacTv ubpaTtopa u ero BBOA B NOMELLE-
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aHTEeHH Ha HU3koYacToTHLIX KB auvanaszo-
Hax. Tak, WOJJV npeanoxun [2] nposo-
NOYHYI0 BepTukanoHytlo pamky “Delta
Loop” ¢ yMeHbLUEHHBIMK pasMepamn 1c-
noneL3oBate AnA paboTel B AManasoHax
80 metpos 1 40 MeTpos. Bo BTopom cny-
4Yae pasmepsl pamkn 6yayT ONThMankHbI-
MU, YCTPOWCTBO aHTeHHbLl NOKas3aHo Ha
puc. 1,3, a Ha puc. 1,6 — rpaduk 3aeu-
cumocTu ee KCB ot yacToTsl.

Wa rpadwuka cnegyer, uto gns paboTsl B
Ucnonb3yemeix B Poccumn y4actkax 3Tux
AManasoHoB HeobXoouMO HeMHOro yee-
NU4nTe NepuMeTp pamkn. K HepoctaTtkam
KOHCTPYKUMWU B LIENOM Creayer OTHECTU
Hanuyue 3HadmTensHelx BY noreHumnanos
HA HMXHUX YACTAX aHTEHHB! U BO3OYLWHOM
NWHWK, 4TO HanaraeT NOBbLILEHHEIE Tpe-
6oeamnma k obecneverHmio He30NacCHOCTH
nogei npu ee akcnnyarauyun. OT BO3AYLW-
HOW NMHUK MOXHO OTKasaTbcsa, MOAKMO-
4uvB cornacyowee yctpoicteo (CY) Heno-
cpeacteeHHo k Bubpartopy. WOJJV pacno-
NOXWN CBOKD pamky noa aHTeHHoW "Bon-
HOBOW kaHan”, WCMONL30BaB 3a3eMNeH-
HYIO METANNINYECKYIO MaYTY.

MHTEPECHYI0 KOHCTPYKUMIO KOMOWHU-
poBaHHoWM aHTeHHs! "Grounded Half-Quad
Loop”, nokazanHylo Ha puc. 2, npeano-
Xun W1HXU [3]. OHa couetaer B cebe
HEKOTOpLIE NONOXWUTENbHLIE KayecTsa
aHTeHH Loop, Ground Plane n B kKakoii-To
Mepe Long Wire, paboraowmx Ha rapmo-
HUKax. Takoe coveTaHue OaeT xopowwe
BO3MOXHOCTHM ana pabotel ¢ DX kak Ha
HU3Ko4acToTHLIX KB avana3oHax, Tak v Ha

BLICOKOYACTOTHBIX. HanomHum, 41O Ans
NONHOM peanu3aunn 3THX kavyecTs Heob-
XOOMMO Hanu4Me XOPOLLEro paaMoYac-
TOTHOMO 3a3eMNEeHUA HENOCPeOCTBEHHO
nofa OCHOBaHWEM aHTeHHbl. B aaHHoMm
cnyyae — nofd Neeoil No pwuc. 2 sepTu-
KanbHOW £€ 4acTbi), Tak Kak B 3TOM MecTe
npotekaeT Hawbonbwwuin BY Tok. Mpuyem
CUCTEMAa WCKYCCTBEHHOW 3eMNK O0NXHA
NOKPLIBATE KaK MOXHO DOnbwykl nno-
wagns, 470 ocobeHHo BaxHo ana paboTel
Ha HU3KO4YACTOTHEIX KB avana3oHax.

AHTEHHa npencTasnaeT coboi YeTbl-
PEXYrONbHYIO 3a3eMNEHHYKD PaMKy, Mu-
Taemyl B OOHOM M3 HUXHUX yrnos. BHew-
HAR HacTb pamku obwein anmHon 42,36 M
(okOno nonyeonHel B auana3oHe 80 meT-
POB) MOXET DbITb BLINONHEHA U3 MEQHOIO
unn BUMETANNMHECKOro NPOBOAE WKW aH-
TEHHOro KaHatuka guameTpom 2...3 mm.
CornacosaHue HenOCPeACTBEHHO C BbIXO-
[0M NepeaaTHnka nnmv KoakcuansHelim du-
[epom OOCTUraeTcs NMPUMEHEHWEM YHU-
sepcaneHoro CY. AHteHHa moxeT BbITh Co-
rnacosaHa NpakTU4ecku Ha nibom mobu-
TenbCKOM AVana3oHe, NpaBaa, NULLL B TOM
cny4ae, ecnu CY no3sonsier oCcylWwecTBuTb
3TO HE TONLKO N0 aKTMBHOMY COMNpPOTHBE-
HWID, HO M KOMNEHCWPOBaTb PeaKkTUBHLIE
COCTaBNAoOWME NONHOrO CONPOTUBNEHWA
aHTEeHHbI B TOYKE NUTaHWA.

lNesyi0 BepTUKaneBHYO YacTe BUGpaTo-
pa MOXHO BbINOMHWTL B BUAE TENEeCKonn-
YECKOW MEeTannuyeckon mMadTbl, Hanpu-
mep, w3 Habopa [OpPanioMUHUEBLIX UNK
cranbHbix Tpy6. B nocnepHem cnyqae

|
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HWe O0MXHbl ObiTe BLINOAHEHBI TaKWM
obpazom, 4TOOBI WCKAKHYUTE BO3MOX-
HOCTb CAYYaiHOro NPUKOCHOBEHUA K HUM
naen o epemna paboTsl nepenaryumka.

Beibupas koHCTpyKuvw paguonobn-
TeNnbCKnX aHTeHH, COOTBETCTBYIOWMX 3a-
TPOHYTOW Teme, B 3T0T 0630p A cTapancs
BKMIOYUTL AWMLLE TE€ aHTEHHBI, KOTOpbIE
MEHEEe M3BECTHb HawWM paauoniburte-
nAM W, N0 MOWM CBEAEHWAM, HE NyBnuko-
BanMCb B POCCUIACKUX pagvoniobuTens-
ckux wmapanuax. Cnegywowan aHTeHHa,
KOTOPYIO A pewnn 00R3aTentHO BKIKYUTE
B aaHHbiii 0630p, onucana OK3TDC B
1977 r. [4]. a 3aTem nony4una waeecT-
HOCTL B Apyrux ctpaHax BocrtouHoi Ee-
ponel. Mo yTeepxoeHwamM ee asTopa,
aHTeHHa obnapaer xOopowWWMK XapakTe-
pucTukamu ana pabotwel ¢ DX. OHa gocra-
TOYHO WWPOKONONOCHas — B Npenenax
BCero gwanaaona B0-metpoe ee KCB He
npesbiwaer 1,5.

B uenom ee KOHCTPYKUMA AOCTATOYHO
npocta. K HegocTatkam, OrpaHu4vBalo-
WM ee NOBTOPEHWE, CNeayeT OTHECTW
HeobxoauMOoCTb UMETL A0CTaTOYHO BLICO-
KYIO MayTy (OKono 15 M) na guanekrpuye-
ckoro matepuana. Ho B HacToswee spems
W3roTOBWTL Takyld mauqTy CTano npowe,
Tak Kax NoABUIOCH 3HAYUTENEHOE KONnYe-
CTBO Pas/MYHbIX M30eNniA, NO3IBONSAWNX
BbINOMHWTL €€, UCMNONL3YR CUHTETUHECKUE
Marepuansl.

OpHako gns 310K aHTeHHbl Heobxoaw-
MO Hanuuve NAowagu OnA pasmeweHns
CUCTEMBI MPOTWBOBECOB, 4YTO, BNPOYEM,
XapakTepHO 1 ONA ApYyrx aHTeHH Takoro
Tuna. KoHcTpykuma aHTeHHsl OK3TDC
nokasana Ha puc. 3. OHa npeAcTasnser
co60i 3aMKHYTHI NONYBONHOBLIA BEPTU-
KanbHbIA BUOPATOP, BEINONHEHHLIN B BUOE
netnn "skcrnoHeHumansHoW" Gopmbl. Ee
NWTaHWe OCYLLIECTBNAETCHA BHU3Y, rOe B
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D33pLIE NETAW NOOKNIOYAT KOakCuanb-
HbIll kabene C BONHOBLIM CONPOTVENEHM-
em 75 Om. [Ns 37010 HUXKHRAR 4acTeb NeTnv
BbINONHEHA B BWOE Nepexoga, Hanomu-
Hawwero no $opme pensra-tpadchop-
mMarop.

Ons pwanasona 80 meTpos BuICOTA
3TOM HacTv Had 3emnen 1,8 M, a HanmeHb-
wee paccrosHue mexay NposoasmKamMu B
HWxHen yactm — 0,4 M. 3T pasmepsl
PUKCUMPOBaHLI C NOMOWBLID M30NAUWMOH-
HbIX PAcnopoKk W pacTaxek. Touky co-
eauHeHns BubpaTopa ¢ ONNeTKOW Koakcn-
ancHOoro kabens noAKNYaKT K CUCTEME
paguwaneHsix nposoaoe. OHa MoxeT co-
cToATb M3 8—20 pagumansHbiX Nyyen, 3a-
KONaHHBIX B 3eMMO Ha rnybuny 20...30 cm
Mpn YyCTAHOBKE AHTEHHBI Ha HEKOTOPOW
BbICOTE WNW HA KpbIWE 30aHWA MOXHO
NPUMEHATE ODLIYHYIO CUCTEMY NPOTWBO-
BECOB. AHTEHHa, CKOHCTPYWPOBaHHARA ANa
OQHOr0 U3 HW3KOYACTOTHbLIX OMana3oHoB,
moxeT pabotate U HA Bonee BbiCOkOYa-
CTOTHbIX. Tak, aHTEHHA, pacCHMTaHHaA Ha
80-meTpoBLIft AMana3oH, xopowo pabo-
Taer Ha 40-meTpoBoM KU 20-MeTpoBOM
auanazonax. Mpu 3Tom Heobxoowmo po-
B1TLCA  ONTUMANBHOrQ COrNacoBaHKe
NOAKNMOYEHWEM KOHOEHCATOPOB K TOYKAM
NUTaHWA PaMKW.

O3HaKOMMWBLIMCE C BonbWIM 06bEMOM
MHAOPMAUMK Ha 3Ty TEMY, A PeLwnn nNpo-
BECTWM 3IKCNEPUMEHT C aHTteHHon Delta
Loop, nocTpoerHoi paree ans 40-meTpo-

Ry

C1
/ Kpbiuta

BOro gnanazoHa. CxemartuiHo 37a aHTeH-
Ha NoKa3aHa Ha pyUc. 4, a KOHCTPYKTUBHOE
WCNOMIHEHWE — HA pMc. 5 (B nna-He) wn
puc. 6 (Bug cBoky). Pamka seinonHeHa 13
aHTEHHOro KaHaTuka guameTpom 1,5 mm 1
pacnonaraeTcs NoA Yrnom K ropuaoHTy, a
nOL HEW HAXOOMTCA METannu4eckas
KpbilLa 13 OUMHKOBAHHOW CTanu, kotopas
3NEKTPUHECKM COEOUHEHA C ONNETKOW
xabens C BONHOBEIM CONPOTUBEHUEM
50 Om, NUTAKOLLETO AHTEHHY.

OcHoBHOM mauTOln cnyxut Hambyko-
Bbift LWECT, 0BMOTaHHLIA HECKONbLKMMK
cnosmu 0BeIMHOro BrHTa, XOpoWwo Nponu-
TaHHOro 0NMGON 1N OKPaLLEHHOro Macns-
HOW kpackow. MHoroneTHss npaktvka no-
Kasana, 4to nopobHan obpaboTka BO MHO-
rO pas NOBLILIAET NPOYHOCTE W XUBY4ECTh
Takux madT. B mecte nogknioserus kabena
K HUXHEMY yriy pamku Beina yctaHoeneHa
meTannudeckans Tpyba BeicoTon 1,8 m,
BHYTDU  KOTOPOW npoxoawn duaep
(puc. 7). Ero onnetka 6uina coeguHena ¢
Tpyboir, a Tpyba B HWXHEN Touke — C
MEeTannnyeckon kpoiwei. Ytobe nony-
Y1Tb PE30HAHC B AWanasoHe 80 meTpos, s
BKMIO4MI B Pa3pbiB PaMKi CO CTOPOHbI
NUTEIWEro QUAEPa KOHCTPYKTUBHbBIN
KOHAEHCATOP B BUAE OTPE3KA KOAKCWank-
HOro kabens (1o xe Mapku, 4To 1 hupep,
nokasaH kak koHaeHcatop C1 Ha puc. 4).
OH pa3oMKHYT Ha NPOTMBONONOXHOM
koHue. MNepBoHavantHas onuHa oTpeska
Boina Gorbwe 5 metpos. MopknoyeHue

nutalowero kabena v otpeaka kabens,
obpasytoulero koHaewcartop C1, k pamke
MANKCTPUPYET puc. 7.

CornacoBaHwe OCYLUECTBNANOCh Kak ¢
MOMOLLBIO M3MEHEHWIA NepumeTpa pamku,
TaKk U NOABGOPOM (YKOPOHEHUeM) oTpeska
koakcuansHoro kabens, T. e. emMkocTy C1.
CkasaTb TOYHO, Kakas ANvHa oKasanack
ONTUMAanNbHOW, CEWYAC YXe TPyaHo, HO
KCB, KOTOPBIA 8 NOAYYUN, NPW 3TOM Guin
meHblue aAeyx. [lonoca nponyckauus
aHTeHHbl B AnanasoHe 80 meTpos okaaa-
nack AoctatouHow. Mpu atoM ee peso-
HaHc 1 mMuHumym KCB 6einu xopowo
BbIpaxXeHbl. 3TO 13 MO NUYHON NPaKTK-
ki paboTel C Pa3NUYHLIMW AHTEHHaMWK
CBUAETENLCTBYET O TOM, YTO aHTEHHa
nonxHa umeTe Hennoxo KNA. Huskui
KCB npu 3Ha4UTENbHOM WMPOKONONOCHO-
CTW HEKOTOPLIX AHTEHH HACTO YKa3biBaeT
Ha Bonblwoe CoNPOTUBNEHWE NOTEPS.

I
x
DI (. o)
r‘v- b
] e
1 ~Tpyba
OyUHKO-
fdannan
!
Puc. 7 A TRX

OkoHYaTenwHaA NoOOCTPONKA aHTEHHLI
B TenedoHHbin y4actok 80-meTpoBOro
nuanasona obfecneyuna KCB 1,5. Mpu
NPaKkTUHECKUX WCNLITAHUAX AHTEHHL B
adMpe mMeHs Nopasnno, 4TO MHOr1e Buls!
NoMex Kak MHAYCTPWanbHOro, Tak v atMo-
CPEPHOro xapakTepa., KOTOpbie paHbllie
HabMAaNMCe 11 CUNLHO MeHA BecnoKou-
N, Hanpumep, ¢ aHTexHoi Twna “Inverted
V", C 3TOM aHTeHHOR 3HA4YUTENEHO CHU3U-
micek. Mpu atom paboToi Ha nepeaady A
Takxe ocrtancs posoneH. MNpu HeGoNbLIOA
MowHocTM nepepnatuvka (okono 50 BT)
MHE yAaBanocs yCNewHo npoBoaUTL CBA-
3N Kak C OAvxHUMK, Tak W ¢ AanbHAMU
KOPPECNOHOEHTaMN.

Nepectpaneats aWTeHHy B Npeaenax
BCero amanasoxa 80 MeETPOB MOXHO, MOA~
KNKO4MB K OTKPBITOMY KOHLY OTpEeaa kate-
NA (KOHCTDYKTUBHOTO KOHMAEHCATOPa)
AMCTAHUMOHHO ynpasnaemMblii koHOeHca-
TOP NEPEMEHHON EMKOCTW C BO3OYLUHBIM
AU3NEKTPUKOM.

NNTEPATYPA

1. OscanHukoB B. B. BUGpaTopHbIe aHTeH"
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cer3b, 1985,
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Loop Antenna. — QST, March, 1983, p. 36. 37.
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Loop, All-Band Antenna. — CQ, April. 1984, p. 37-

4. Viadimir Danéik. DX anténa pre 3,5 MHzZ.
— Amaterske Radio, Ne 5, 1977, s. 194, 195



SDR-npuemMHuK

Hukonaii XJTIOTNTUH (RA4NAL), r. Kupos

Software-defined radio (SDR) — oTHOCHMTensHO HOBOE, HO OYEHb
nepcnexkTuBHoe HanpasnexHune B panvocss3n. OHO nogpa3symesaer,
YTO NpaKkTuyeckn Bcs obpaboTka ¥ AEeMOAYNSUNS NPUHATBIX N3
agupa cHrHanos BeIMOsHAET nporpamma. Ona Moxet paborare He
TO/ILKO B CAeUNann3npoBaHHOM BbIYUCNTENE, HO M B OBLINHOM nep-
COHaNLHOM KomnsoTepe. Unppossie anroputmel 06paboTkm curHa-
JS10B C YCNEXOM peann3yloT He TCNIbKO BCE NPUBLIYHBIE (DYHKLMKM aHa-
JIOroBOro NPUEeMHUKa, HO [OMONTHAIOT UX TAKUMK, KOTOPbIE HE MOryT
66ITe peann3oeaHel B aHasIOr0BOM BUAE MO NPUMYNHAM HEAOCTaTOu-
HOM TOYHOCTH U CTabKAbHOCTH aHANOrOBbLIX YCTPOKHCTE.

B wpeansHom SDR-npuemMHMKe npuHa-
ThIA 8HTEHHOW CUrHAaN, CNEKTP KOTO-
pOro OxBaTwiBAeT BCE pPanWo4acToThl,
[OMXEH NOCTYNATe HENOCPEOCTBEHHO Ha
BbICTPOAENCTBYOWWIA aHanoro-undpo-
Bow npeobpa3osatens (ALMN) ¢ eecema
WKMPOKKUM ANHAMWYECKIM OUana3oHoM, a
3aTem y*e B BWOE NOTOKA AWCKPETHBIX
kopoe obpabaTeiBaTeCA CNEUWANWMIWPO-
BaHHbLIM WM YHWBEPCANEHBIM UMDDOBbLIM
npoueccopom. Ho € nomoweld nepco-
HANBHOrO KOMNBKITEPA TAKOW NPUEeMHWEK
nokKa peannioeaTe HENE3A. Bbl\!HCI‘IHTefIb-
HOWM MOLLHOCTY 3TOMr0 KOMNBIOTEPa HEeOo-
ctatoqHo ans 06paboTk CTONL 6ONLWOro
obrema wHbOPMaUMKU B PERNsHOM MAC-
wrabe BpemeHn.

OAuH “3 BO3MOXHBIX BApPWMAHTOB —
yctanoeka mexay ALM v komnsoTepom
CNeunanManpoBaHHOro CKOPOCTHOrO Bhbi-
qucnuTens, GuNeTpYIWero NoTok umd-
pPOBOIR MHDOPMAUVIA 1 BBIGENAOWEro 13
HETD TONBKO TO, 4TO OTHOCWTCA K CUrHa-
naMm B 3HaLsuTensHo BHonee y3kon
nonoce 4acToT, MHTEePEeCYIOWEN Cny-
wartens B AaHHeld MOMEeHT. Toneko

z [OuanasoHHsIA 3nekTpoHHele  QuneTpel Juddeped-
ata wHopmaums, obbemM KOTOpPOn unLTp P HY LuanbHbie
COOTBETCTEBYET BO3MOXHOCTAM nNep- | ] YCHNMTENK
COHanNbLHOrO KOMNBKOTEPA, Nepena- fe ._II I

€TCA B Hero ans pancHewnwel obpa-
6otk BeiGop nonoce 4actor ans
obpaboTtkn npounseoauntcs uMdpo-
Bt cnocobom, He Tpebya HMKakux
ananoroeuix M4, cmecuTenesin wu
DUNLTPOB

Mo Takomy NyTW NOWen ronnaHa-
cknn pagnonobutens Pieter-Tjerk
de Boer (PAIFWM). Cneunanuaunpo-
BaHHbLIM NpOUSCCOp NpeaBapvTeNk-
HOW uncpoeoil 06paboTtkn oH cobpan
Ha MWKDOCXEmME NporpamMmMupyemon
norvkn (FPGA). O3HakoMWUTeCA C©
aTOl PaspaboThOM MOXHO Ha Ero MHTep-
HeT-cTpaHuue http://www.vf.utwente.
nl/~ptdeboer/ham/sdr/ .

K coxanenuio, noka 4to aertanu, Heob-
XOAUMBIE ONA M3rOTOBNEHWA Takoro nNpu-
EMHWKa (B NEPBYIO O4EpEAb, 3TO CKOPOCT-
Hele MHOropaspagreidn ALUM w FPGA),
KpanHe aeduunTHel 1 popory. la n uaro-
TOBWTL NAATY, HA KOTOPYIO NPUAETCA yCTa-
HOBWUTb MUKpOCxeMy, nmewwwyo 208 Bbi-
B80A0E ¢ warom 0.5 MM, B AOMAWHWX YC-
NOBWAX NO CKNaM [ANeKo HE KaxaoMmy pa-
avonobuTento. A Bellb €€ ELE HYXHO
3anporpaMMnpoBaTh U OTNaanTb.

B HacToswee spema GONbWWHCTBO
pPaguonioburtenei peanmayer SDR nHave.
LnA oundpoBKM CUrHana oHKM MCNOML3YIOT
AOBONBHO HW3KOYACTOTHLIA, HO WMEID-
WHWIACA B KasQOM KOMMNLIOTEPE AOBYyxXKa-

Puc. 1

Hane4bld (cTepeo) ALMN ayamokapTel.
Cnekrp BY cvrnanoe nepeHocsT B pabo-
4yi0 nonocy {actor atoro ALN ¢ nomo-
W aHanoroeoro Gnoka cmecuTenen,
NOAOGHOIO MPHUMEHPEMEIM B XOPOWO
OCBOEHHBIX PAAUONKBUTENAMN NPUEMHI-
Kax npamMoro npeobpazoeanwa ¢ ¢aso-
BbIM NOAAENEHWEM HEXENATENEHOR BOKOo-
BOW NONOCHLI WK 3EPKANEHOrO KaHana
npuena. NpoYrTaTe 0 HKMX MOXHO B KHUre
B. Nonakoea (FA3AAE) "Papgvonibute-
NAM O TexHWKe npamMoro noeobpasoea-
Hua" (M.: NMaTtpuor, 1990)

HyxHO ckazartk. 4TO nporpammHas
peannaauna $HascBOro NOAAENSHWA 3HA-
YuTensHo adperTrneHee ananorceon. B
YACTHOCTH, OHa He TpelyeT KponoTNneO
nopbopkn 3NEMEHTOB HW3KOYACTOTHOMO
dazoepawarens v yCTonH1Ba K pas3numy-
HbIM pectabunuavpyowmum dakTopam.
O6bidHas CerofdHA CTPYKTYpHas cxema
aHanoroBow 4Hacti npuemHika SDR Bbi-
rnaguT, Kak nokasaHo Ha puc. 1

®a3zopacuientTens

MpuHUMaeMblit curean vactoton f,
yepe3 He off3aTtensHeln AuanasoHHbIR
NoONoCoBOW GUNbTP NOcTynaeTt Ha Aea
CMECWTENA, Ha KOTOPLIE NPUXOAAT rete-
DOAMHHBLIE CWUIHaNbl C OTHOCWUTENbHBIM
copurom dasel Ha 90" . Takum xe nony4a-
eTCH OTHOCUTENBHLIM COBMI hasel Mexay
HW3KOYACTOTHBIMI NPOoayKTamu npeobpa-
30BAHWA HA BLIXOAE 3NEKTPOHHBIX KIOYER
cmecuTeneit. LUnpuHy ux cnekTpa puneT-
pul HY orpaHwumsaidT CBEpPXy HactoToM
okono 20 kMu — oHa gomkHa ObiTe MEHb-
e NONOBMHEI YACTOTHI KBAHTOBAHWA 3TUX
curHanoB ALLM ayamokapTel KOMNBIOTEPE.

OuddepeHunansHslie yCUnuTen saa-
MMHO BbIYMTAKT NPOTUBOMA3HLIE CUrHa-
net {T. 8. HAKTUHECKW CYMMUPYIOT 1x), 06-
pasysa kBaaparypHyo napy curHanos, no-
[asaembix AN AansHenWwen KOMNLTER-

Hovi 06paboTkn Ha cTepeosxon ayauvo-
KapThi.

MpK COOTBETCTBYIOWEM NPOrParMHOM
obecneverun SDR-npueMHuk cnocobeH
NPUHUMATL U AEMOAYNMPOBATE NPaKTUYe-
Ck nioBble CUrHaNbl C PasNUYHBIMKA KK
ananoroeeimun (CW, SSB, AM, FM). Tak n
unpposeiMu (RTTY, PSK, DRM) supamun
moaynauumn. NepecTpolika Takoro npuem-
HWKA MO 4acTOTE NPOM3BOAUTCA M3MEHE-
HWEM ONOPHOW YacToThl f.. BepxHuii npe-
Aen NepecTporkn ONpPenenseTca B 0C-
HOBHOM YaCTOTHbLIMW CBOWCTBAMW MPU-
MEHAEMbIX 31EMEHTOB. H1XHWIA OrpaHn-
YeH HaNOXeHWeM CNeKTPOB CWUrHaNoB Ha
BXOAE W BbIXOJE CMECUTENS.

Ecnu yactota f. HewameHHa, npuem
Y3KOMOMOCHBIX CUFHAN0B MOXET BECTHCH
C NPOrpamMmMHON NEPECTPOMKON B NONOCE
YACTOT, NPakTUYEeCKW pPaBHOW 4acToTe
kBaHTOBaHWS. Mpy Heobxo0aMMOCTI MOX-
HO MNPUHUMATE OOHOBPEMEHHO HECKOMNb-
KO CWIrHanos, Nexawwx B 3TOW Nonoce,
ECNW WX CNEeKTPbl HEe MNEPEeKpLIBAKTCA.
MNpakTnyeckn BO BCex nporpammax SDR
NPeAyCMOTPEH NaHOPaMHBIA aHannaa-
TOp cnexTpa.

PaspabaTtbiBas npegnaraemyi mtarte-
NAM KOHCTPYKUMKD, § NOCTABMN UEMNBID
CO3AaHve MO BO3MOXHOCTM NPOCTOrO W
OOCTYNHOrO AN NOBTOPEHWA BCEBONHO-
eoro KB npremtiika ¢ HenpepsiBHbIM Ana-
NasoHOM NPUHKUMaeMblx yactoT ot 30 klMy
Ao 65 Mlfu. 310 HEe OAHOMNNATHOE YCTPOR-
CTEO. Kaxawit ero Hnok CMOHTMPOBaH Ha
OTAENBHOW Nnate v GYHKUMOHANBHO 3a-
roH4eH. MNpexae Bcero Nnpegnaraerca co-
OpaTe OCHOBHYH nNnaty nNpuemHuKa,
CTPYKTypa KOTOpPOW COOTBETCTBYET B
OCHOBHOM M1300paxeHHoO Ha puc. 1, u
nobaeuTe K Hel npocton obpasuosbin
reHepaTop, paboTatwmin Ha ABYX
CcTabuNU3NPOBaHHBIX KBAPUEBLIMUK
pe3oHaTopamu YacroTax. 3To AacTt
BO3MOXHOCTE MPWHUMATE CUrHAMLI
B YETbIPEX NONOcax HactoT Wupw-
HoM no 48 klu. B cobpanHoi asTo-
POM KOHCTPYKUMI ABE U3 HWUX nexar
8 nioBuTensckom amanasoxe 7 Mly,
a ewe ase — B ananasode 14 My,

B panshedwem Oyner npeano-
XEHO YCOBEPLWEHCTBOBATL Mpw-
EMHWK, paclvpvB OmanasoH npu-
HUMAEMBIX MM HAcTOT A0 3Ha4YeHWniA,
yKa3aHHbIX Beiwe. [ns atoro Heob-
XOOMMO WM3roToBUThE 00pa3uoBblii
resepatop Ha Gase cuHTE3aTOpa
vyactoTel. Koxeuwno, nioboit ua npen-
naraemblx 6nokoB pagwonoburens
MOXET YCOBEPLWEHCTBOBATL W Ca-
MOCTOATENBHO.

Cxema OCHOBHOW MNaTtel NPUEMHMKA
nokasaHa Ha puc. 2. 3a ee OCHOBY 7
838N OAHY W3 NPENNOXEeHHbIX W3BEecT-
HeiM paguonibutenem, nponarasdgu-
ctom SDR-annapatypel Tasi¢ SinisSa —
Tasa (YUTLM/QRP). Ha mow B3rnsag,
npuemMHukK, onucaxHoin 8 http://www.
yulim.grpradio.com/SMT%20SDR%
20RX%20DR2G-YU1LM.pdf, — oana
W3 ero CamMblx COBEPLUEHHBIX U NPOAYMaH-
HbIX KOHCTPYKUWIA. H BHEC NWLb HECKONb-
KO "KOCMETWHECKUX" M3MEHEHWIA, ucnpa-
BN HEKOTOPLIE HETOMHOCTU 1 nepepabo-
Tan NeyYyaTHy NNaTty Nog KOMNOHEHTE ANd
NOBEPXHOCTHOTO MOHTAXa TUNOPa3mMepoe
0805 wn 1206.

dazopacwenuTents U KNIOHEBOW CMe-
cutens cobpaHsl Ha mukpocxemax DD1—

K cTepeoexony ayauokapTel
KOMMNBIOTEPa
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DD3 cepun 74LVC. 310 dhyHKUMOHANLHBIE
aHanoru mukpocxem cepuv 74HC., umero-
wre cywecTeeHHo Bonswee BuicTpOpER-
cteme. Hanpumep, Tpurrep 74LVC74 mo-
weT pabotate Ha yactote o 250 Mlu, a
INEKTPOHHEIE KMoun T4LVC4066 3amebl-
KaTeCa W Pa3mMblkaTbCA C 4acToTon A0
100 MTI'Y, Mmen CONPOTMBAEHME B 3amK-
HYTOM COCTOsiHWKW okono 5 Om. OgHako
HANPAXEHWE NUTAHWA MUKPOCXEM 3TON
cepun He O0NXHO npeesiwaTe 3.6 B.

YeTeipexdasHylo NocneaoBaTensHOCTb
WMNYNbCOB, YNPABNKIOWMX  KNKO4aMMK,
dopmupyeT yaen Ha Tpurrepax DD2.1 v
DD2.2. OH moxet paboTtate B pexume
neneHws 4actoTel f, Ha YeTeipe unn Ha aea.
MNepeknoyarens kO3dduUUeHTa peEneHna
cobpaH Ha anemeHTax Mukpocxemel DD1.
Mpu pazomkHYTOM Beikniodatene SA1 o
paBeH YeTeIpeM, @ NPW 3aMKHYTbIX —
LBYM.

MNepesiin pexmm — OCHOBHOW, OH obec-
neyneaer Haubonee TOYHLIR (AIOBLIA
cABWr YNpaenswmx umnynescos Ha 0, 90,
180 un 270°. 310 0becneuneaeT nopaene-
HWE 3epKansLHOro kKaHana npuema unu
nepaboueir Gokosoi nonock Ha 35...60 ab
Ha uactote pno 30 MlMu. Mpu penennn

4acToTel Ha ABa NOrpPewHoCcTs $a3oBoro
COBUra ONPENEenseTcA OTKAOHEHWEemM OT
ABYX CKBaXHOCTW BXOAHBIX WMNYNLCOE C
vyactoton f. OBecnednte TO4HOE paBeH-
CTBO ANMTENBHOCTW WMMYNLCOB W Nay3
MeX Ay HUMUW Ha 4acToTe B AECATKK Mera-
repu AOBONBHO CNOXHO, NO3TOMY A0CTH-
raemoe B 3TOM pPEXMME NOAaBNEHME 3ep-
KaneHOr0 KaHana HamHOro melblue. Ho
nomex Ha YacToTe Bbiwe 30 MIMy Toxe cy-
WECTBEHHO MEHbWeE 1 M3BMPaTensHOCTL
no 3epkanbHOMY KaHany 3[ecb He UMeeT
Bonbworo 3HayeHws. Takoe peweHue no-
3BonseT 6e3 U3NUIWHWX YCNOXHEHWA, n0-
Bensa 4actoty f, po 130 MMy, NnpuHUmMmaTs
CWrHanL ¢ 4acTtoton 65 My,
AvddepeHumanbHbie yeuniureny B AByx
KBaApaTypHbIX KaHanax npuema nocTpoe-
Hbl Ha manowymawwx OY NE5532D8,
cooteeTcTBenHo DA2.1, DA2.2, DA4.1 v
DA3.1, DA3.2, DAS.1. B 3aBucumMOCTK OT
nonoxeHus nepexmoyateneih SAZ2 m SA3
WX BbIXOAHEBIE CWUrHanbt NOCTYNalT Ha
pasbem XS2 v nanee Ha ayanmokapTy KOm-
neloTepa nuBo HenoCpeacTeeHHo, nubo
yepes A0NONHUTENbHLIE yeunuTen Ha QY
DA4.2 v DAS.2, ysennumBaLlImMe ypoBeHs
curdana Ha 20 gb. 3to moxet BbiTh no-

ne3Ho Ha yacToTe Beilwe 20 Mluy, roe ypo-
BEHb LWyMa 3dupa OTHOCWTENLHO HEeBe-
nuk. Cneayer 3ameTuTb, 4TO MOCKONbKY
nepeknioyatenn SA2 1 SA3 sceraa oomx-
Hbl HAXOAWTLCA B OAWMHAKOBLIX NONOXEe-
HWAX, NPY NOBTOPEHWW KOHCTPYKUMW WX
MOXHO 3ameHuTe OAHMM CHBOEHHBIM
nepexknio4Yarenem

MNpuemHk CMOHTWMPOBaH Ha nnare
{(pue. 3) 13 hoNLrMPOBaHHOMD C ABYX CTO-
poH cTeknoTekcronuta. donera Ha ee
NPOTUBONONOXHOM NeYaTHbIM NPOBOAHW-
KaMm CTOpOHe ucnonb30BaHa B kayecTse
obuiero npoeona. B oTBepCTUA, NOKA3aH-
Hble Ha pwuc. 3 3aNWTbiMK, BCTaBneHbl 1
nponasHe: ¢ o6enx CTOPOH NPOBONOYHBIE
nepemMbidku, COeAMHALWME uenu obuero
NpoBOAa Ha ABYX CTOpOHax Nnatkl. Bokpyr
OTBEPCTUIA NOA HE COeAUHAEMbIE C HOfb-
rof BeIBOABI 3NEMEHTOB €€ yAanaioT, pa3-
3EHKOBLIBAA 3TV OTBEPCTUA.

BONBWWHCTBO 3NEMEHTOB NPpUEMHU-
Ka — [ANA NOBEPXHOCTHOMO MOHTaXa. MNo-
CTORHHLIE PE3UCTOPbl W KOHOEHCATOops!
MOryT BbiTe TMNopaamepos kak 0805 nnm
1206. BuiBOAbLI OKCUOHBIX KOHOEHCATOPOB
1 NoacTpoeyHoro peauctopa R25 MOHTU-
pyioT B oTBepcTuA. KoHgeHcaTtopsl cas,
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C25, C27, C29 moryT 6biTb kak ans no-
BEPXHOCTHOMO MOHTaXa, Tak 1 0BbI4HbIE C
BblBOAAMW. B nocnegHem cnydae BTopbie
BLIBOOLI 3TMX KOHAEHCATOPOB NasioT
HEeNnoCpencTeeHHo k donbre — obemy
npoeoay. Ho npakTtwka nokasana, 470
NPVMEHATE 30eCk KOHAEHCATOpPH 6G0Mb-
WKX PasMEpOB HeT HWKaKoro CMbiCna.
ManorabapuTHbie kKOHOEHCATORLI ANS No-
BEPXHOCTHOrO MOHTaxa paboTaloT Bnon-
HE YAOBNETBOPMTENBHO

Mnarta paccunTaHa Ha yCTaHOBKY MUWK-
pocxem 74LVCBBAD u 74LVC74AD B kop-
nycax SO14 1 Mmukpocxemel 74LVC4066PW
B xopnyce TSSOP14 — B gpyrom ee He
yoanock Hantu. Ho npu Hebonbwon kop-
PEKTUPOBKE MEYATHBIX NPOBOAHWKOB

MOXHO WMCNONb30BaTh B
kadectee DD3 v mukpo-
cxemy 74LVC4066D B
kopnyce SO14. Manowy-
MALWME ONEpPauMOHHLIE
yeunutenn — NES532D8
B kopnyce SOB8.
Merannuydecknin dna-
HEL, Kopnyca WHTerpanb-
HOro ctabunuzatopa
LM317T, coepuHeHHBIA C
ero BnBOOOM 2 (BbIXO-
nom), ponxeH BbiTe M30-
nupoeax o1 obwero npo-
BOAA. 3Ty MWKPOCXEeMy
DEKOMEHOYETCH CMOHTK-
poBaThL NEPBOW, A0 yCTa-

HOBKMW ApYyrux. 3atem, Noaae HanpsxeHue
12 B Ha passem XS1, nop6opkoit peau-
cTopa R8 ycTaHoBUTL Ha BbIxope cTabu-
nv3atopa Hanpsxexuwe 3,3 B. Ons obner-
YeHwa nonbopkK Ha Nnare npeaycMmoTpe-
Hbl MECTa 4N8 AByx pe3vcTtopos B8’ n RE".
COEAMHEHHLIX NAPANNENLHO.

MpakTvka noxasana, 470 B OAHOM KOp-
nyce ¢ NNaTtoi NPUEMHKKA, OYEHb YYBCT-
BUTENbHOrO K MarHWTHbIM HaBOAKAM,
HENb3A pasmewarts TpaHchopmMaTop nu-
TaHma. [ing 3awmTel OT HMx noTpeboeancs
6bl 3KpaH W3 MArKOM CTanu TONWMHON B
HECKONbKO munnumeTpoe. MNoatomy wc-
none3yeTca NOAKNKHAEMbIA K pasbemy
XS1 BEIHOCHOW ananTep MUTaHUS Hanps-
xeHvem 12 B Ha Tok He menee 150 mA.
3HAYNTENBHO YMEHBLWWTL YYBCTBUTENb-
HOCTb NPUEMHWKE K BHELLHWM MarHUTHBIM
nonNsiM MOXHO 3ameHoin gpoccens L1
peanctopom 470 Om.

Ana npoeepkun pabotocnocobHocTu
NPUEMHMKA K HEMY B KG4€CTBE MCTOYHMKA
ONoOpHOro curHana f, MoXHo NoAKNKYUTE
nioboi renepatop BY curkanos amnanTy-
non 1..1.5B. Yyture. 4To MuKkpocxemy
T4LVCB6 nerko NnoepeamTh, €CNK HE Npu-
HATE Mep, 0683arensHelx NpY CcoeauHe-
HWUKM NPpUBOPOB, KOTOPLIE NWTAKTCA OT
pa3HbiX WUCTOYHWKOB. B wacTHoOCTW, Bce
coeguHEHWs HeoBXxoAMMO NPOM3BOAMTL
NpyY OTKMIIOYEHHOM NuTaHun 0Boux ycT-
PONCTE.

Y1061 NpUHUMATE curHansl B nobu-
TENLCKWMX AvanasoHax 7 1 14 My, Bein u3-
rOTOBNEH COBOEHHBIM KBAPLUEBLIA reHe-
PATOp NO CXeMe, Noka3aHHOW Ha puc. 4. B
3aBMCUMOCTH OT NONOXEHWSA MNEepPeKnoHa-
Tens SA1 pabotaeT TONEKO OOWH U3 reHe-
paropoe. MMeHHO ero curdan noctynaer
Ha Bbx0On 4Yepes anemedt DD1.3. Ecnu
noKa3aHHbI Ha pyc. 2 BeikIK4YaTens SA1
Pa3OMKHYT, 3HA4YEHWA YACTOTbl BeiBpaH-
HOro reHeparTopa AOMKHO bbiTh B HeTuIpe
paza Oonblwe Xenaemon LEeHTpansHOR
4acToTel MONOCH npuema. Hanpumep,
npyW 4actoTe rexepaTtopa 28328 klu
MOXHO MPUHWUMETL CWUrHanbl B rnonoce
7058...7106 klu. MNpwy 3aMbiKaHKMK YNOMA-
HYTOrO  BBIKNKOYATENA  UEHTpanbHas
4yacToTa npuema yeenuuuTca BAsoe. B
paccmaTpMBaemMoM Npumepe nonoca
npvema nepemecTUTCA Ha
14140...14188 kly. MeHepaTopbl CMOH-
TUPOBaHbl HA OOHOCTOPOHHEW nnate w3
GONBrMPOBaHHON0 CTEKNOTEeKCTONUTA,
OHa NokasaHa Ha puc. 5.

3peck mMoOrytT ObiTb WMCNONL30BAHLI
KBapueeble pe3oHaTopsl, BO3byxnaw-
LWMECH Kak Ha Nepeon. Tak U Ha TPeTben
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rapmonvke. Ons ux Bo30yxaeHna Ha nep-
BOM (OCHOBHOI) rapMoHuke konebartens-
Hble KOHTYpbl L1C1 unn L2C4 He TpebyroT-
CA. A NpK MCNONL30BAHWUW MAPMOHUKOBBLIX
KBapUEB PE30HAHCHLIE YaCTOThl 3TUX KOH-
TYPOB AOMKHbI BeITe 6NM3KMMK K YacToTe
NEePBbLIX rApMOHUK COOTBETCTBYIOLLWX pe-
30HATOPOB.

BOonbLLWOR TOYHOCTK HACTPOMKK KOHTY-
poB He TpebyeTtcs, gocTatoyHo ybenwTs-
CA, YTO KBapy BO30YXAaeTCA Ha HYXHON
rapmoHuke. Hanpumep, ana cozgaHus yc-
NoBWIA BO3BYXAEHWA KBAPLEBOro pe3oHa-
Topa ZQ1 Ha TpeTwei rapMoHuKe, PaBHOR
28328 «l'u, Beinn MCNONB30BaHbLI KATYLIKa
WHAYKTUBHOCTK L1 6 MKIH 1 koHoeHcaTop
C147 nd.

OcHoBHas nnata npuemMHWka u nnata
KBAPUEBOro reHeparopa NoOMEeuUleHbl B

KOPNYyC, CNaAHHBIN 13 NNAcTWH GONLIrMpo-
BAHHOro AM3nekTpuka. Co CHATOW KpbIlu-
KOW OH Noka3aH Ha puc. 6. Bugymeblie Ha
OCHOBHOW nnate "nuwnHue” aetanu Goinu
YyCTaHOBNEHLI ANs ee oTnaaku. B pansHen-
wem OHK He noTpeboeanvce.

Hanpsaxenwe +3,3 B pna nutanus
KBApuEeBOro reHeparTopa B3ATO HEeno-
CpefcTBEHHO € BbiXOAHOrO BbIBOAA CTa-
Bunuaaropa DA1 Ha nnate npuvemMHuka.
KoHTakTHbie nnowaakm “f," u "06wwmin” re-
HepaTtopa coefuHEeHbl C OAHOMMEHHBLIMMK
Ha OCHOBHOW NNaTe NPUEMHWKA COBOEH-
HbIM MOHTaXHbIM NpoBCoAoM. Hanomwu-
HaK, 4TO BCe COeguHEeHwa cnegyet ne-
Nath, TONbKO GW3IWHMECKW OTKNIOHUB OT
NPWEMHUKA BHELWHWE LENU: UCTOYHWKK
MUTEHUA, aHTEHHY, KOMNLIOTEP W Opyrve
npubopei.

Xouy obpatute ocoboe BHMMaHWe Ha
aHTenHy. B 80-e roael npownoro eeka B
r. Kupose ma kycok npoBona AONMHOWR
2...3 M, NPOTAHYTHLIA OKONO OKHA Ha KyXHe,
n Tpaxcweep "PAOWNO-76" a na 57—58
npuHUMman B auana3soxe 160 meTpos nio-
BuTeneCkMe CTaHUMK NATOr0 panoHa
CCCP. A Ha aKTWBHYIO PAMOYHYIO aHTEHHY
pvametpom oxono 30 cM B 0ECATUMETPO-
BOM [M3ANa3oHe MOXHO BbiN0 YBEPEeHHO
cnywiaTe curHansl Mobutensckmx CnyTHU-
¥0B cepwu "Paguo”

CerofHA B rOPOACKWX YCNOBWAX Ha
KOMHaTHYIO aHTeHHY [aXe BellaTenbHole
CTaHLMKM YCNLIWATE NOYTH HEBO3MOXHO.
Hukakmne 3KCNepumeHTsl ¢ "BankOHHBIMK®
AHTEHHAMM, MaIrHUTHBIMK DAMKAMW W T. N,
He NalT NONO¥WTENbHbIX PEe3yNLTaTos.
MHOrO4YMCNEHHBIE MIMNYNBCHbIE BNOKK
NTaHWA ObITOBOM TEXHWKK, KOMMNLIOTEPH,
COTOBan CBA3b W MHOroe Opyroe OTHIAb
HE yNyywawT 3NerTpomMarkinTHy obcta-
HoBky. Mo3aTomy. B0 nabexaHwe paso-qa-
poeaHuit. obasarensHo Heobxoawma Ha-
pyxHas aHTexna. X078 6sl NPOBOD ANMHOK
okono 20 m, 3aBpoweHHblid 13 OkHa Ha
Gnuxaniwee pgepeso wnu  GOHAPHLIA
cTton6.

Ho He 3abuieaiTe 06 anekTpobesonac-
HOCTW. 3TOT NPCBOA HE AOMKEH NPOXO0-
OWTE HW NOL, HKW HAO NMHWAMK 3NeKTpone-
pepay. [ns CHATUS 3apAOoB CTaTUYECKO-
ro 3NeKTpU4ecTeBa erc cneayert yepes
PE3UCTOD CONPOTHMBNEHWEM NPUBAN3K-
TenerHo 10 kOm coepvnuTe C© "semnein”, B
Ka4ecTBe KOTOPOW, €CNWu HeT Opyrux
BAPWMaHTOB, MOXHO MCMNONL30BaTh TPyDkI
OTOMNNEHWS WK BOOONPOBOAA.

A NprcoeanHIn Takyilo aHTEHHY K LEHT-
paneHomMmy npoBoAHuKy 50-0MHOro koak-
cuansHoro kabens okono 20 M, KOTOPLIRA
NPWLLNOCE NPONOXUTL YEPE3 ECHO KBAPTU-
py, v oHa obecneyveaeT NpekpacHbIf
npwem Ha Bcex KB nnanazonax! Ho aHTeH-
HBI TIOHED W AWMaNa3oHHBIA GUNLTP Ha
BXOOEe NPUEMHWKE, KOHEYHO, HUKOrga He
ByayT nuwHUMK.

Ha puc. 6 BuaHO, 4To aHTeHHbIA kabenb
COBOWHEH C NPUEMHUKOM HYepe3 perynu-
pyemblidn attedioatop. On cobpad no
cxeme, n3obpaxerHHon Ha puc. 7. MNepe-
MeHHBIN peancTop R1 npu BEpxHEM NOMO-
XKEHMW ABKXKA NPOCTO NOAKMONEH Napar -
neneHo aHTeHHe. Nockoneky ero conpo-
TUBNEHWE 3HAYUTENLHO BONbLIE BONHOBO-
ro conpoTueneHus kabens, oH npakTude-
CKW HE OKa3bIBAeT BAMAHWA Ha NPLHUMae-
Mbl€ CUrHansl. KoHe4YHo. npu nepemeLe-

XwWi1
R1 XW2
470 o
VD1 VD2
Szmazzs Zsmszzs
i
Puc. 7

HUI ABWXKA BXOAHOE W BbIXOQHOE COnpo-
TUBNEHWSA Takoro aTTexiaropa uame-
HAIOTCA W COrNacoBaHue HapywaeTtcs. Ho
370 NWLLb YBENWYMBAET 3aTyXaHWE NPOXo-
AAWMX CUrHaNoB, 4To, COBCTBEHHO, 1 Tpe-
byetcs. MepemeHHbIi PE3UCTOP MOXHO
VCNONE30BaTe NGOro TMNa, ecnNu OH Me-
XAHWYECKW NPOYEH W C HANEXHbIM KOHTaK-
TOM OBUXKA.



Lns SDR-npuemHuka C kBapuUEeBbIM
reTepoavHOM MOXHO MCNONL30BaTL OaHY
U3 CNepyluwux KOMNLIOTEPHBIX Npo-
rpamm:

KGKSDR

(http://www.mOkgk.co.uk/sdr/);

Rocky

(http://www.dxatlas.com/Rocky/);

SDRadio unu WinRad

(http://www.weaksignals.com/).

YnpasneHue aTumu Nporpammami 1 ux
HACTDOWMKA WHTYWTWUBHO MOHATHBI, # He
Oyay vix ONVCLIBaTh. MNpk HEOBXOAUMOCTH
BCEr0a MOXHO OTKPBITE B MEHK KOHKPET-
HOR Nporpammel NyHKT Help unu nomckats
MHbOpMaUMIo 0 Heln B MiHTepHeTe.

Hanaxueanue annaparHoi 4actv npu-
emMHuka 3aknwyaeTca B Danadcwposke
KaHance Ans NOCTUXEHWA MAkCUManbHo-
ro nopasnenun Hepaboden 60koBOM NONO-
col. ins 3Toro Ha passem XW1 Heobxogm-
MO NoAaTh CHMIHAN OT reHepaTopa, 4acTo-
Ta KOTOPOro OTCTOMT OT UEHTPAaNbHON
YactoTel npuema (f./4 wvnn 1,/2 B 3asucK-
MOCTW OT NONOXEHWA Bblkno4aTens SAT)
Ha 5...15 kly v amnnuTynoi Ha 50...60 pb
Bblle YPOBHS WymMa. Ha Takom xe ynane-
HM OT LUEHTPANLHOW HYacTOTkI, HO C APYron
CTOPOHLI OT HEE, HA NPOTrPaAMMHOM aHaNN-
3aTope CNeKTPa Ha 3KpaHe KoMMbKTepa
OyneT BUOEH CUrHan, NPMHUMaEeMLIA No
3epkaneHOMy kaHany. Bpawas nsuxok
noacTpoesHoro pesucropa R25 va nnarte
NPUEMHWKA, HYXHO [OBMTECS MUHWKNaNL-
HOW amnnuTynbl 3aToro curHana. Ecnw
NONOXeHWe NGACTPOEYHOr0 PE3UCTOPA HE
BNMACT Ha amnawuTyay. 3HA4YWT, curHan

OOHOFO W3 KBaApaTypHbIX KaHanoB He
[OCTUraeT sxoaa ayouokapTtel. Bo3aMoxHbl
OWWbBKKM MOHTaXa, HeMCNPaBHLIA onepa-
UMOHHBIW YCUAWUTENDb, OBPEIB MW 3aMbIKa-
HWe B pa3veme unu kabene.

B HekoTopeix nporpammax SDR npegy-
CMOTpeHa nporpammuas GanaHcuposka
kasanos no amnautyne u dase. Ee cnegy-
€T NPOW3BOAUTL TONLKO NOCNE TOro, Kak
kaHanel cBanaHcupoBaHbl annapartHo.
Ecnun HuxXHARA 1 BepxHAs 6OKOBLIE NONOCE!
NOMEHANUCE MECTamu, HYXHO NPOCTO
NOMEHATE MECTamW BbiXOAbl NPUEMHWKA,
NOAKAIOYEHHBIE K NEBOMY U NPABOMY CTe-
peokaHanam ayauokapTsl,

Heckoneko cnoe 06 ayovokapTe. Besy-
CNOBHO, 3TO O4EHb BAXHBLIM KOMMOHEHT
NPUEMHOW CUCTEMBI, W OT €e KavecTsa
33aBMCHT BCE NapaMeTpel npvemMHiuka. MNpu
HevameHHon Yactote f nonoca npo-
rpamMmMHOI NepecTpoiky NPUeMHIKA 1 No-
noca o63opa nNasopamHoro vHomkaTopa
PaBHbl HACTOTE AMCKPETU3AUNW CUrHaNa B
ayouokaprte. Hanpumep, ecnu 4acrora
avckpeTuaaumm 48 kU, NpUeMHUK MOXHO
nporpamMMHO nepectpaveaTte Ha 24 kly
BBEPX W BH3.

Ho 7 Obl He pekomeHaoBan TOPONUTLCH
nprobpeTars A0POryo BEICOKOKAYECTBEH-
HYKO ayai0«apTy. XOpOowWwne pesynbTarth!
nonyyaTes 1w ¢ AC97, BCTPOEHHOR BO
MHOMI2 MaTepWHCKME NNATEI KOMNbIOTE-
POE. ¥l TNALKO B TOM CNy4aE, eCNK 4TO-TO
HE YCTDAWBAET, MOXHO NOAyMath O Npu-
obpeteHwia apyroit ayomokapThl. MOXHO
NPMODPECTH W BHELWHIOW 3BYKOBYIO KapTy
c vnTeddencom USB.

Ha npu3bl XypHana "Papwo”
bopuc CTENAHOB (RU3AX), r. Mocksa

H a NPOTAXEHWM BCEN MHOroNETHER
ncTopvn xkypran "Paguo” neiTaercs
BHOCWTb NOCWNbHLIM BKNaA B pazsuTie B
CTpaHe rOpOTKOBONHOBOMO pajanonobu-
TenscTea. Bnaropaps kypHany y Hac no-
ABUIVCEL (@ 8 HOBOW Poccuy BO3pogwu-
nuce) n YKB copesHoeaHua "MMonesoi
AeHb”, 11 copesHoBaHua "OxoTa Ha nuc™,
W O4YHO-3304HbLIE COPEBHORAHWA NO pa-
avocen3n Ha KB v YKB, u copeBHOBaHUA
no paguoces3n TeneTannom 1 mMHOroe
npyroe.

B HacToswee Bpema penakuns exe-
rOAHO NPOBOAMT HECKONBKO TAKMX COPEB-
HOBaHWi. OHW OpPVEHTVPOBAHBI HE Ha pe-
FMCTPAUMIO BLICLLWX CMOPTWBHBIX A0CTW-
KeHWi (kak ouuManeHble COPeBHOBaHUA
no paawocnopty Cow3sa pagvoniobure-
nein Poccun), a B 3HAYUTENBHON CTENeHK
WMEIOT CBOBI LENbI0 CTUMYNMPOBAaTb Te
HanpasneHus KOPOTKOBONHOBOro paamo-
nobuTenscTea, ypOBEHL KOTOPLIX y HAC
CEeroaHA He O4eHb BLICOKWIA,

Ha nepeom mecTe, KOHEYHO, CTOAT
COpPEeBHOBaHWMA AN MONOOEXW, ANA Tex,
KTO fenaer nepeble Wwarv 8 paauocnopTe.
310 — "MonopéxHeie cTapTel” U COPeB-
HOBaHWA MONOALIX ONEPATOPOB pPagvo-
craHumin (YOC CONTEST). EcTb monoaéx-
Hble NoOArpyNnel U B Hawwx "B3pocnbix”
COpeBHOBaHuAX. Korpa-to B XeHCKux
COPEBHOBAHWAX NO pagvocen3u Ha KB
(OHKW, KCTaTK, TOXE BO3HWMKIWM KOrAa-To no

uHUYMaTKee xypHana "Paano”) npuHuma-
nn yvactve cotHi YL. CerogHa mx 4mucno
YMEHBLLIWNOCL BCEr0 00 HECKOMbKWUX
OECATKOB, NO3TOMY Mbl HE Mpekpaliaem
nonNbITOK ¢ NOMOLWBK YL/OM CONTEST
NOBLICUTE AKTMBHOCTb XEHULMH-Paano-
mobButenei B agupe.

OcofHskomM CTORT HalWW COPEBHOBA-
Hua "CTapoid HOBbI roa”, KOTOPLIE Mbl
npuaymanu 8 1997 r. OTHOCUTENBHO KO-
pPOTKWE, BECENBIE, OHU C CAMOro Hasana
nonoBuanMce W KOPOTKOBONHOBMKAM
CTpaH, BO3HWKLIWX Ha TeppuTopuun Bbie-
wero Cosetckoro Cowo3a. CerogHsa B HUMX
NPUHUMAKOT Yy4acTUe U KOPOTKOBONHOBW-
KW pgansHero zapybexbs. Yvcno paaumo-
nobuTtenen, NpUcNaswmx oT4ETE B ONY
CONTEST, pacTér kaxaplii rof,.

Bonswoi nonynapHOCTLIO Yy TeneTamn-
nucToB Mupa none3dyercs "RADIO™ WW
RTTY CONTEST, HemMano WHOCTPAaHHBIX
paguoniobuteneil COPEBHYIOTCH B HALLKUX
COpeBHOBaHWAX Ha Awvanazone 160 mer-
POB W faxe B Takux "AomMawHux" copes-
HOBaHWAX, kak “Mamate".

Bor kaneHpape COpEBHOBaHWA Ha
npu3sbl xypHana “Papguno” va 2011 ropa;:

8 ansaps — ONY CONTEST (5—9 UTC,
CW u SSB).

16 aHBapa — “"Monoaéxume crap-
1" (9—15 UTC, Bce Buapl).

5 ¢espans — YOC CONTEST (9—
13 UTC, SSB).

TNyvwe wncnone3oearts NuHeRHbIA BxoA
ayanokapTel, @ MUKPOQOHHLIA BXOg, OT-
KNOYNTE CPeacTBamMu ONepaLMoHHON Cuc-
TeMbl. MHave BO3MOXHO NPAMOE NPOHMK-
HOBEHWE CUrHana C BXoAa Ha BeIXO4
ayanokapTtel. CyBbekTMeHO 3T0 nposens-
€TCA B MOCTOPOHHWX 3BYKAX B MPOMKOro-
BOPUTENAX NPU BKIIOYEHHOM NPUEMHUKE,
naxe ecnu nporpamma SDR He 3anyuieHa.

Ecnu nuHeitHoro exona Her (kak B 60nk-
LWWHCTBE HOYTOYKOB), NPUOETCH NONb30-
BaTkCA MuKpPodOHHEIM. Ho noTpebyercs
NOHW3UTL YDOBEHb NOAABAEMOrO Ha 3TOT
BXO[, CMrHana C NOMOLLLID OONONHUTENb-
HblX DE3UCTUBHBIX OENUTEnen Hanpaxe-
Hus. Jlyywe, ecnu oxn ByayT pacnonoxe-
Hbl HENOCPEACTBEHHO OKONO MWKPOQOH-
HOrO BXOQa KOMNblOTEpa. HoMuHanb pe-
3MCTOPOB NpUAETCA NonobpaTth akcnepu-
MEHTanbLHo, HO WX obwiee conpoTuBneHne
He AoNXHO BbiTe MeHee 2 kOM Bo U3bexa-
Hue neperpyakn OY Ha nnarte npuemMHuka.

XO4y OTMETUTH ELLIE OOMH BaXHbIA 3ne-
MEHT NPUEMHON CMCTEMbBI — KOMMbBIOTEP-
Hy0 "Mblwe”. OHa Bynet OCHOBHBLIM Opra-
HOM HacTpoikw. Nostomy cnenyet obpa-
TVTb 0cOB0E BHUMaHWE HA NNABHOCTL Bpa-
WEHWA KONECa NPOKPYTKW, HAOEXHOCTb U
otcyTcTeve apefeara KHOMOK, a Takxe
OTCYTCTBME CRyHalHbIX CKAYkOB Kypcopa
no 3KpaHy.

Ot pegaxuynn. Dains ne4arHsix nAaT
npueMrmka 8 ¢gopmare Sprint Layout 5.0
HaxoanTca Ha Hawen FTP-cepeepe no aqpecy
<ftp://ftp.radio.ru/pub/2010/12/sdr1.zip>.

12 mapta — YL/OM CONTEST (7—9
UTC, CWwn SSB).

19 mapra — POPOV MEMORIAL
CONTEST (5—9 UTC, CW 1 SSB).

4 ceHTRGps — RUSSIAN "RADIO”
RTTY CONTEST (0—24 UTC, RTTY).

17 nexkabps — 160 METER CONTEST
(21—23 UTC, CW un SSB).

18 nexkabpsi — copesHoeaHus "MamaTs”
(5—9 UTC, CW 1 SSB).

37K COpPEBHOBAHWA NONHOCTLIO NPOBO-
AVT pepakuns xypHana "Paguo” — opra-
HW3auuda, CyOewncTBO W HarpaxaeHue
yHacTHUKOB. KpomMe Toro, Mel Kaxasii ron
nopaepxuvsaem Memopuan “MNoGepa”,
BelAeNnas ons ero nobegurenein gsa npwaa
(B rpynnax "wHAMBKMAYaNbHLIE PAAUOCTaH-
UMK’ 1 "TpyxeHukn Teina"). M ato ectect-
EEHHO — WMEHHO B CTEHax pegakumm
6onee 30 net Hazan poavnacke WAEs NPo-
BeneHua Takux Memopwanos, a nepesie
Memopuansl OpraHU30BLIBANUCE NPK ca-
MOM HEMOCPEACTEBEHHOM YyHacTuM pe-
Aaxkunm xypHana. C npownoro roga Ml
BEPHYNUCH K NOAAEDXKE NPU3aMu 1 aun-
nomamun NONYNAPHOr0 KOHTECTa, MOCBR-
weHHoro namsat 3. T. Kpenkens (RAEM),
KOTOPLIA OONrKMe rogbl Obin Y4NeHom
PEOaKUMOHHOM  KONNEruu  XxypHana
"Pagwno”.

NonoxeHns 06 3Tux COPEBHOBaHWAX
Mbl NyBavKkyemM Ha CTpanWuax XypHana,
BbIKNAALIBAEM HA CaliTe XypHana (B pas-
nene "CQ R3R") w Ha caitte QRZ.RU (8
pasgene "CopesHoBaHua").

MNpurnawaem papuonioburenein ecex
CTPaH Mupa NPUHATL y4acTue B COPeBHO-
BaHWAX Ha NPWU3bI XypHana "Paawo”.

Ao scrpeun 8 agpupe! &l
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PAOAMO N2 12, 2010

COLEPXAHMUE XXYPHAJIA 3A 2010 r.

Ilepeoe yucno riocne Ha3BaHWs cTaTby 0603HaA4YaeT HOMep XypPHana, BTopne — CcTpaHmuyy (Havyano
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Pepaktope: A. Jonrui ("MukponpoueccopHana TexHuka™, “KomneoTe-
pet”, "NpuknagHas anekTpoHmka”, "Pagvo” — HasvHaowmm”, "Paguo” — o
ceaan’), E. Kapnayxoe ("Hayka w Texwuka”, "3710 wHTepecHo...”),
J1. Momaxuy ("InexTpoHuka 3a pynem”, "PagnomobuTenio-kOHCTpYKTO-
py", “Pagwonobutensckas TexHonorwa”, "CnpaBodHein nMcToR”),
A. Muxaianos ("Bupeotexnuka”, "Buictaskn”), C. Kprioukosa (“[ocka
obwaenennin”), C. Hexkpacoe ("Pagwo” — o cesan”), M. Hevaes ("WcTou-
HUKM MuTadua”, “MpuknaaHas anekTponuka”, “Paawonprem”, "Mamepe-
HuA"), H. Hewaesa ("Paguno” — HasmHawowmm'), A, Cokonos (" 3eykoTex-
Huka", "Mamepenun”), 5. Crenaros ("Pagno” — o cen3n”), B. Pponos
("OononHeHve k HaneyaraHHoMY . “Pagro” — Ha4ymHaowmm”).

B odopmneHun xypHana yiacteosanu: E. lepacumosa, A. Xypaanes,
H0, Angpees (rpaguka), C. flazapenko, B. O6veaxos, B. Mycuska.
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ByXKaHanbHelin ocuunnorpad,/sonsT-

METP, 4acTOTOMED, aHanM3aTop CrnekT-
pa, uameputens koAQPUUMEHTA HENWU-
HenHbIX uckaxennin (KHW), camonucey u
NOrM4eckuii aHaNWM3aTop B oaHoM npubope
W 3@ HEBLICOKYIO LEHY — BO3MOXHO N Ta-
koe? Tenepb aTo CTan0 peansHoCTeIO Gna-
ropaps Hosomy Habopy BMB8020 ot komna-
Hun MACTEP KWT. MpwBop nomoxer pa-
AMONIBUTENAM, CreuManncTam, CTYOeH-
TaMm HaNaXMBaTbL aHANOr OBbIE YCTPOWCTBA,
PEerucTprpoBaTe MEANEHHD MEHAKLWWWMECH
napamMeTpsl, MCCNEA0BATE ABOWYHLIE CUr-
Hanbl YWGPOoBLIX YCTPOWCTE — cuctem 1Y,
KNYen Touch Memory, nHTepdeincos
RS-232, I'C u T. . YCTPOWCTBO NOAKIO-
4aKT K KOMNeOTEPY Yepe3 USB-nopr.

B Habop Bx0paT curHansHbie kabenu n
HeobxoaumMele ans paboTsl NporpaMmel
BrewHwil Bua nnatel ocumunnorpada no-
Ka3aH Ha puc. 1.

TexHUYeCcKue XapakrepmcTHKHM

Ocuwnnnorpad, cnekrpoaHanmia Q
YUCNO KGHaANOoB . ............co0vv.un
YacTtoTa nuckpetnsauun, kly .. .0,1.. 200

Obrem namaTi, oTcyeT/xaHan.

uTeHve Yepes bydep ... .. .. 1126

(1 karan),

563 (2 kaHana)

NOTOKOBOE H4TEeHWE 65536

{1 vnu 2 kaHana)

BxogHoe HanpaxeHwve, B =20...+20
Yucno paspspos ALIN ... ... ... 10
CUHXpOHU3AUMA . ........ abconoTHan
(no ¢ponTy/cnany),

avddepeHunansHan

(No pasHoCcTh Mexay
cocefHVMK OTCHeTamm),
eHewHss (No ¢poHTY/Cnany
curHana ypossei TT1J1)
_________ XemmuHra,
XaHnHa, Bnakmana,
BEnakmana—Xappuca

OKOHHBIE GYHKLIMN

Camonucey
YacrtoTa auckpetusaumn (fa),
KILL sososs dsmmmnaismmnrin 107...200
MakcumansHOe BpPeEMSA 3anu-
CH, M .. 24 (fp, < 100 u)
BxogHoe HanpaxeHwe, B ..=20...+20
(annapartHo
2 nogawanaloHa)
Yucno paspagos ALM ..., ....... 10
Jloruveckuii aHanu3arop”
HYucnokaHanos ............. 16 (8 npu
BKIOYEHWM
NOrM4eCcKoro
reseparopa)
YactoTta auckpetnaauuwu (fa),
ML cosserasmmmeiasaiveses ,001...8
Obvem namaTh, BuT/kKaHan:
yTeHue Yepes bydep
ez U [ [ 128
yTeHue Yepea bydep
(fn=2..266 ML) ......... 1160
yTeHue Yepea bydep
(fo<1MML) ..., 1544

yTeHue Yepes bydep

BM8020

0. CAOUKOB, r. MockBa

B PEXUME CKNERKW . ... .. 1048576
NOTOKOBOE YTEHWE

(fn < 500 klu) . .. 4096...268435456

Bxogroe Hanpaxexue, B ... 0...5 (ecTb
3aWMTa OT NPEBLILLEHNA HANPAXEHWA)

CuHXpoHM3auma . .......... no ¢ppoHTy,

cnagy, macke,

NPONYCK UMNYNbLCOB,

BHELWHEE TAKTMPOBaHWUE

TakTMpoBaHwe . . . .BHyTpEHHEeE/BHEWHEE

Jloruyeckmia redeparop”

HYUCNOKAHANOB .. .................. 8
YacToTa amMckpeTtnaaumm, My .. .0,001...1
Obbem namsTy. But/kanan .. ... ...1544
BeixooHoe Hanpsxenve, B .. .nor. 0 — 0,
nor. 1 — 3,3

MakcumanbHblil BTEKAKLWNIA/
BbITEKAIOWMIA TOK. MA . . .. ... .. .. 10

* Ana paboTel yCTPORCTBA B pEXWUME AOTK-
Yeckoro NPobHMKa I eHepaTopa Ha NNare Heol-
Xoaumo coenate vebonewyw gopaborky. erna-
ATk Ha NPpSAyCcCMOTpEHHBEIE MECTa ABE WThipe-
esie sy BH-10R.

Nepen Havanom paboTel Ha KOMNLIOTED,
K KOTOPOMY ByneT NoOKNoYaTLCA OCUMNNO-
rpag. cnegyet yCTaHOBWTE NMpunaraemoe
nporpammHoe obecneveHve: Opaieep w
nporpammHyd 060nN04ky. YCTaHOBOYHbIA
dain HaxoaMTCA Ha BxOOALLIEeM B HAOOP KOM-
NakT-aAMCKe, ero TakKe MOXHO CKauaTk C
canta MACTEP KT <www.masterkit.ru>.

MNocne ycTaHOBKKM nporpammel Npubop
NOAKMOHAIDT K KOMNLIOTERY — Tenepbs
MOXHO Ha4nHaTh pabory.

Ocuwmnnorpad

OB B1A OKHA NPOrPaMMbl B PEXUME
ocumnnorpada nokasax Ha puc. 2. KpacHas
OCUWINOrpamMMa COOTBETCTBYET KaHany A,

AeyxkananbHbii USB-ocunnnorpad

e —

cuHAs — kanany B. Cneea oT pamku pa-
60o4ero axpaHa pacrnonoXeHa LWKana Hanps-
XEHWs kaHana A , cnpaea OT paMKu — KaHa-
na B. YyBCTEMTENBHOCTL KaHAMNOB Perynnpy-
10T PacnoNoXeHHbIMKU NOA "3KpaHoM™ oC-
umAnorpacha py-kamu, a CMeLLEeHUe Hyna yc-
TAHABNUBAKT NON3yHkamMu 1 11 2 Ha WKanax.
Crenyet otmeTuth, 4To USB-ocumunnorpad
annapaTHO NoAAEpXWBaeT ABa AManaloHa
s8xoaHbix curHanoe — 0...2 n 2...20 B. Ecrm
HET HeOBXOAMMOCTU aHaNM3WUPOBATb OfHO-
B8pPEMEHIHO ABA aHaNoroskIX CUrHana, Lene-
co0BpazHo BLIKMYWTE OOMH M3 KaHANOB,
4TO NO3BOMWUT YBENWYUTE MaKCHMaNbHYIO
vacToty amMckpeTuaauuv ¢ 100 ao 200 kl'u.
Bruway paboqero akpaHa pacnonoxeHa
OCb BpemeHwu (paseepTka). Hag pamkoi
pabouero skpaHa — Oga mapkepa 3 u 4,
npenHasHaYeHHbIX 418 TOYHOTO U3MEPEHURA
BPEMEHHbIX MHTEPBANOB W 3HAYEHWIA amn-
AUTYOBI HANPSKEHWA KX D0ro U3 KaHanos.
[na 3apaHva ypOBHA CUHXPOHM3ALMM
CNYXaT 4B8a rOpU3oHTaeHBIX Mapkepa Sub.
Mapkep A 3apaet yposeHb (amnnuryay)
HaNPsXXeHWs kaHana A, KOTOpLIA MCNoNb3Y-
ETCA NPY BKNIOYEHHOI CUHXPOHKM3aLmK (ab-
COMTHOM) NO kawany A. Mapkep B To4HO
Tak Xe 3a03eT yPOBEHb, MCMONL3YEMBIA NP
BK/MOYEHHOI CHHXPOHM3aUMK No kaHany B.
MNpy nepemelleHvy MapKepOB CHUHXPO-
HU33UMKW Ha CTPOKE COCTORHWUA TOYHO OTO-
6BpaxaeTcs ycraHasnMeaemblii ypoBeHb.
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Ona nepemeweHns ocuunnorpamm
gHyTPpK paboyero akpaHa npeaHa3HaveHa
cTaHAapTHaA NUHEeRKa NPOKPYTKK 7.

MaHenb "Mepuwon” (A) no3sonaeT 3ana-
BaTb Nepuoa AMCKPETU3auwKn, C KOTOPO#H
NPOMCX0AUT OUMPPOBKA BXOAHONO CUrHa-
na. [BOWHON WEeNYoK NeBoi KHOMKOM Mbl-
Wy N0 METke C MHPOPMAUWER O pexmnme
YTEHWS OTKPBLIBAET OKHO HACTPOEK.

Bce opraHbl ynpasnesus CUHXPOHW3a-
umMel, 3a UCKNKHEHWEM MapKepPOos, pacno-
noxeHbl Ha naHeny "CunHxponunsaums” (B)
KHonka "Brknodexa” ("BewniodeHa”) no-
3BONAET BKNOHUTE (BBIKNOYNTE) CUHXPO-
HuU3aumilo. KHonku A v B BoiGrpaioT kasan n
COOTBETCTBYIOLLMIA Mapkep, CUrHan c KoTo-
poro Gyner ucnonL3OBaTLCA B KAYECTBE
WCTOYHMKA CUMHXPOHW3aumK. KHonka Ext yka-
3bIBAET, YTO WCTOMHWMK CMHXPOHWU3aUMM —
BHELWHWIA, NOaKMo4aeMelid K kanany B.5
aHanu3aTtopa, KoTopbii paboTaeT Kak Bxoa
(BHELLUHAA CUHXPOHU3AUMA NOCTYNHA TONb-
KO Npu 4TeHun Yepes bydep).

[lge kHOMKW, PAaCNONOXKEHHEIE B HUXHEN
4acTK NaHenu, ONPenensioT Buh, CUHXPO-
HM3aumu: No GPOoHTY MM Cnagy cUrHana
OCYLIECTBNAETCA abcoMoTHanA CUHXPOHW-
3auMA, N0 KakoMmy nepenagy cwrHasna
(HapacralowemMy wnu cnagawoowemy) —
avddepeHumansHas M no GPOoHTY unm
cnaay BHeLHero CMHXpPOCHIHaNa — BHeLL-
HAR CUHXPOHM3AUWS.

Ha nanenu "O6wwme napameTpsl CurHa-
na” (D) oTobpaxatoTCA BLIMUCNEHHLIE 3HA-
HEHWA NOCTORHHOM U NEPEMEHHON CoCTaB-
NAOWMX HANPAXEHUA W, ECNKN BO3MOXHO,
3HAYEHME YaCTOTh! NO KAXO0MY KaHany

Maxens "@unetp” (E) obecneusveaer
NOOKTKONEHUE 1 pacyeT uMQpPOBLIX QrneT-
POB ANA KaXOoro kaHana.

A nposepeHus uamepeHns Heobxo-
AVMO HaxaTb Ha kHOMKy "OgHOKp.” wnu
"Uukn." Ha navenu "Ynpaenewwe” (F).
Kronka "OpHokp.” BeI3bIBAET TONLKO OOHO
n3mepeHve (oundpoBka U HakoNNeHwe
OTCYETOB, a 3aTemM ux nepena4a obonoLke
npu pabote 4epe3 6ydep), nocne Yero Ha
paboyem 3kpaHe oTOBpaxalTCA TONbKO
4YTO CHMTaHHBIE OcuMNnorpammel. KHonka

Gxin  (paoks  AHARONODLE OFHAMs [ON™eCo EHanoaTop

"Uukn.” pabotaet aHanorMyHo, HO nocne
OKOHYEHWA W3MEPEHWs aeTOMaTUYeCKu
3anycKaeTcA HOBOE.

Ananu3atop cnekTpa

B aTOMm pexume akpaH HEMHOIo OTNKYa-
eTCsl OT 3kpaHa ocuwnnorpada: wkana pas-
BEPTKM CMEHAETCA YaCTOTHOM LWKANOK, a Ha
wiKane HanpsxeHA HeT OTPULATENbHBLIX 3Ha-
HYEHWA. Ha HKKHEN NaHen NoOSBNRIOTCA Op-
raHe! yNpagneHus CnexTpoadHaniaaTopom.

OpaHa 13 Hanbonee MHTepeCcHbIX 0COBeH-
HOCTER 3TOr0 pexvma — aBToOMaTHHECKUA
pacyeT KHW. Ha nanenn BeiBoaATCRA peaynb-
Tave! pacweta obwero KHW, KHK tpetseit
rapMOHMKA M YacTOT! NEPBOK (OCHOBHON)
rapMoHIkK, KOTOpan MOXET 3a0asaTbCsi
NPUHYAUTENBHO NGB0 PacCHYUTLIEATECA aB-
TOMaTHUYECKW.

Camonvicel,

DOMNBbLWWHCTBO 3N1EMEHTOB OKHa NPK pa-
foTe 8 pexuMe Camonucua aHanorvdHbi
COOTBETCTYHLM 3NSMEHTamM npw paboie
B pexwme ocuunnorpagpa. Mockoneky 8
3TOM PEXMME CUrHan HenpepsiBHU, 8
peansHom maclTabe rpeMeHu. CHMTIBaeT-
CA N3 MUKDOKOHTPONNEPA, BMECTO OGMHOY-
HOFO UMK UKKNIWHMECKOrD M3MEPEHWS 30ETh
npeaycmMoTpeHa kHonka "3anyck/ Copoc”.

HenpepeisHoe 4Tekue v EBSIBOA p2-
2VNLTATOB M3IMEDEHWA HA IXPAH KOMIbIOTE -
pa DaT BO3MOXKHOCTL BU3YANLHO NpoaHa-
NM3MPOEATH B OMHAMUKE MBMEHEHWS CUr=a-
na v OCTaHOBWTE 3anuck NPWM ONpedeneH-
HbIX YCNO3uvx. Kpotse Toro, & pexume ca-
MOMMCUA OCUMNNOrPAMMY MOXHO HE TOMb-
KO PacTarmeatb (YBENWUVBATE), HO W CHY-
MaTe (YMEHELWATL), KAaK C NOMOLWEXD CO0T-
BETCTBYIOLLMX KHOMOK, TaK W M3MEHSAR pas3-
BEPTKY, €CNK HYXHO NPOCMOTPETL obtiytc
KapTUHY CUrHanNa, HanpuMep, 3a MUHYTY.

Lna 6onee ynobHoOro aHanm3a gnunrens-
HbIX CUrHANOB MOXHO A00aBNATL, Nepensit-
rarte U YOanaTbh AONONHUTENEHBIE MEPKEDbI
XapakTepHblx y4acTkoe curkana. Monoxe-
HWE MapPKEPOB U UX NapPamMETPLI COXPaHAOT -
cs 8 aine peaynsraros USMEepeHna — npu
OTKpbITWUKM daina BCe paHee NOCTABNEHHbIE
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Komnanuna "Macrep Kur"
obuaBnseT KoOHKypC!

Ham ONEeHb MHTEPECHO Y3HaTh, Kak
Bel npumesnmnu Ha npaxtuke nwobGon
kynaeHusii Bamn wabop “"Macrtep
Kur". Hanuwure cratbio, 3amertky,
cdoTvorpadupyiiTe yCTPORCTEO W Npu-
wnuTe ‘Marepuan. Jflydwuve cratbu
Moryr GeiTe OnyGnMKOBaHbl B XypHane
“Papwo”. NoGeawrenu xoWkypca nony-
4yaTt npn3akt — Habopsl "MacTep Kur": 3a
1-2 MecTo — naTeL Nbwx Habopoe, 3a
2-2 — TpK, 2a 3-e — aBa wabopa. Oue-
HUBaTL CTaTel W BbIDKpPaTLE NpUaepos
Gyaer Wby, cocTomuee U3 CoTpya-
AMKOR - xOmnannu  “"Mactep Kut".
.Dpucsinaiive csou ¢TaTem Ha e-mall:
Snewsdnigsterkit,ru>. Bubpars Habop
MOWHD & Calme <www.masterkit ru>.

mm;:ca r

.t a0 31 pexaGps z0i0r.

MapKepbl 3arpyaaTcs u ByayT yKaswBaTh Ha
COOTBETCTEYHOWME XaPaKTEpHBIE YHaCTKK
curHana.

JNorudeckuil ananksaTop/reHepaTop

B atom pexaime (cm. puc. 3) BMeECTo
LUKANE HANPRAXEHVS BbIBOOATCA Ha3BaHWMA
BCEX LWECTHAOLATW NOrMYecKuxX KaHanos,
KOTOPLIE YHKUMOKANBHO DPa3feneHbl Ha
ABE WKHLL. KaHans! WiHbl A 6Cerga nenonb-
3YKTCH B KaYECTES BOCbMMKEHANBHOr0 aHa-
nu3aTopa, a KaHano! WyHel B MoryT ucnons-
20BATECS, KLOME TOMO, B PEXUME BOCBMU-
KaHANLHOrO NOrMHecKoro reweparopa. Ana
yaoberea paboTel MOXKO 330aTe HA3BaHWE
M UBET Kaxioro kaHana, 3T HacTpOWKK
MOXKHO COXPaHnTL/3arpy3uTe u3 danna.

Pabora norwueckoro reHepaTtopa 3a-
Aaetca Tabnuuen CoOCTOsIHWA NO BCEM ero
BOCBMUW BbixOfam. 3agasaTh ynpasnsal-
wme TabnuuHbie JarHse MOXHO Kak C kna-
BYaTypbl, Tak 1 6 rpaduyeckoM emge Ha
akpaHe. Tabnuubl reHeparopa MOXHO CO-
XPaHWTb/3arpyants 13 dainna.

B pexwme norudeckoro ananusartopa
[OENCTBYIOT paanuyHbLIe CNOCOBLI CUHXDOHM-
3auum — No GPOHTY, cnaay, Macke, . Npo-
MYCKOM UMNYNECOB M BHELWHVM TakTMpOBa-
Huem. [Ina gansHeRLero aHanmaa CUrHanoe
npeaycMoTpeHa NaHenNs NOMCKa NOMMHECKOR
komBuHaumy M GPoHTa/cnana Ha oaHon
13 ABYX LWWH.

3akasars “feyxkananerein USB-oc-
uynnnorpag” BM8020 Bk moxete no
BecnnatHomMy HOMepy ¢ MOBUALHOIrO nAn
ropogckoro tenegona B Poccww no
NuHUK 3aka3a 8-800-200-09-34, rene-
¢oH B Mockee: (495) 234-77-66 (c
9.00 no 18.00, kpome BLIXOQHLIX).
Bonpock: ¥ kOHCYALTaUMKM — No e-mail:
<news@masterkit.ru> unn No oBLIYHON
noure: 115114, r. Mocksa, yn. AepbeHes-
ckas, A4. 1/2, a/a 18, MACTEP KHIT.

Buumanue!

Mer nposoauM poswirpeily "Asyx-
kaHaneHoro USB-ocynnnorpaga”
BM8020 cpeagn uuTarened xypHana.
3aviguTe Ha CTpPawuuy ONMMUCaHUA
<www.BM8020.ru>, BBegute KoAg
1727, cBow t.bammmo W 3NEKTPOH-
Hbl agpec. Po3birpeilll COCTOMTCA B
Hayane HoOBOro roga, pe3ynbTarsl
6yayT ony6nnMKoBaHel H3 yK3a3aHHOH
CTpaHuye canra.

VAVHOdLH3UE BYHNhIS303H
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SPARQ —

HOBOE CNOBO B NPOM3BOACTBE aHANU3aTOPOB Ueneu

KOMH&HHR LeCroy, oAMH M3 NWAepos 8
obnactv NPoOW3BOACTBA OCUMNNOrPa-
$OB M aHANWM3aTOPOE NPOTOKONOB, AHOH-
C1pOBana BeINYCK HOBOro K1acca wame-
putensHeix npubopos — SPARQ. 3T0
aHanu3artop uenen (CokpauleHne OT CNoB
S-Parameter Quick unu GeicTpoe nanmepe-
HWe S-napameTpoB Lenv), KOTOpLI Npea-
Ha3HaveH ONna OUeHKW UenoCTHOCTI Cur-
Hana. AHanu3aTopel uenei cepuu SPARQ
obecne4uraloT namepenun S-napamer-
pPOB B YACTOTHOM OWanasoHe 0T Hyns ao
40 I'Tu; oMM UMEKDT ABa UMW YeTeIPe NOP-
Ta, Hebonewwe maccy v rabapuTtel. a Tak-
KE HEBLICOKYIO CTOMMOCTb M0 CPABHEHMIO
C TRPaOMUMOHHBIMKW BELKTODHBIMW aHanK3a-
TOpamu Lener (NpakTuHecky B Tpw pasa
newesne) Manas ueHa, NpPocToTa wc-
NONB30BAHWS 11 HECKONBKO NOPTOE NOA-
rnoYeHus genawt SPARQ npuenekatens-
HEIA pELWSHKUEn [NA WWPOoKOro kKpyra
NoNb30EaTenel aHanu3aTopoe uenen

B ananuaaroparx uenen cepun SPARQ
WCMNONb3IYeTCH HOBELILAR NAaTEHTORAHKAA
texHonorua  LeCroy ania  usmepeHms
S-napamMeTpoB; OHa CCHOBEHA Ha NPUH-
LUMNax uMNynbcHOM pediekToMeTpuil.
Ananuzartopsl uenen ~epuu SPARQ cno-
COOKLI NpOM3BOANTE  M3MEPEHWA  KakK
HaCTOTHBIX, Tak WU BPEMEHHBIX ¥adpakTo-
pucTik. MNonyyedHsie peayneTatsl B BLHAOE
chaianos ctaspapta Touchstone NpuronHs
ONF MHTEerpaunKn B Nporpammel KOMMLK-
TEPHOro pac4eTa 3Tux MNapamMerpoe.
WCNONL3YIOWWE OEHHBIE O 3HAYEHWAX
S-napametpoe. Cam aHanuaatop uenei
BEINONHEH B BEMOE NOPTaTWUBHOMO YCTPOW -
CcTBa, NOAKNIOHAEMOro F KGMNLIOTEPY Mo
nkTepdgency USB. Komnnekt noctaskw
EKNONEET BCE HEODXOOMMOE Nporpamm-
Hoe obecnedeHne 1 akceccyapel, obec-
NeYnBaILME M3MEPEHUE S-NapaMeTpos.

BuicTpoe wamepenue S-napameTpos
ofecneuneatoT BCTPOEHHLINM KANMBpoBOY-
Hel HADOP U BG3MOXHOCTE KOMMNEHCALUMI
McKaxeHu, hanmbpoBouHslin HaBop nMme-
€T YeThIPE MEPLI, XapaxkTepwuaylowme pe-
HMMBI HAMTPY3KKM BbIXOOA: XONOCTOWN X04,
KOPOTKOE 3aMblKaHWE, HOMWHANbLHOE CO-
npotuenerme 50 Om, a 1akxe kanubpo-
BaHHy0 mMepy KCB. 310 nossonser 3any-
CTUTb NPOUECCHl U3MEPEHWS WU KanubpoB-
KW BBTOMATWHECKW HaXaTWem BCEero Ha
ofHy kHONky, Ge3 kakux-nnbo AONonHW-
TENbHBIX NPUCOEAVHEHWI U OTKIIOHEHA
kanubposodHoro nHabopa wnu TecTupy-
emoro ycrponcTea. C wMcnons3osaHuem
aHanu3atopa uenei SPARQ ywna 8 npo-
W0 ONMTENLHas K PyTUHHAS Npouenypa
npegsapyTensHON KanubpoBKW aHanwu3a-
Topa nepeg waMepeHusmMin uenein. Mo-
nens SPARQ 4004E copepxwT BCTPOEH-
HEIW KanubposoYHed Habop, HO npeay-
cMaTpueaeT M BO3MOXHOCTE PYYHOW ka-
NMBPOBKM NO BHELWHWM MEpam. YCTaHoBka
PEXMMOB M3MEPEHWA aHanuaaTtopa uenen
SPARQ npocTa v 3aHUMaET MUHUMYM BpE-
MEHW, BCE KOHDWIypupOBaHWe namepe-
HUI S-NapameTpoB COCPEfOTOYEHO B Npe-
Aenax OAHOro OKHa HaCTPOMKK HA 3kpaHe.

B npouecce aBToMaTUHeckon kanub-
POBKW aHannaatop uenein SPARQ swinon-
HAET TaKXEe KOMMEHCAUWD NapameTpoB

nopknN4YeHHbix kabenen, aganTepoB
TECTOBbIX NNOWaAokK, 4te obecnedvsaeT
M3aMepeHne S-napameTpos MMEHHD M3Me-
PREMOTNO YCTDOWCTBA, 8 He COBOKYNHOCTH
C KaKMMU-TO APYrutan NAacCUBHbIMKW 3ne-
rmeHTamu, None3oBaTens MoxeT He Bec-
NOKOWTECA O PAcNONOXeHWW COeduHU-
TENbHLIX NMNAT KWMK O HE‘OGXUHHMOCTM
HMeTE AONUNHWUTENBHOE NPOrpaMmMHOE

3T BO3MOXHOCTW [OCTYNHLI Be3 kakoro-
nmBo pononHuTensHoro Bnoka. Takxe
nonb3osatens mMoxeT Habnwpate Gopmy
oTpaxeHHoro curiana (TDR) v nepepna-
saemoro curHana (TDT).

MNporpamMmHoe obecneyeHwe aHanuia-
Topoe Lenein SPARQ nozeonset otobpa-
#aTb OOHOBpEMeHHO Ao 16 peaynsTaros
WiItepeHn S-napameTpos 8 rpaduyec-
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ofecneyeHre. nNOAOEPXWBAILIEE NPO-
uecc NaMepeHnn.

Bce nHCTpYMEHTI N9 OUEHKL LENOCT-
HOCTHU CurHana BRAKHYEHBI B ROMMONERT W
npueslyHyD obonouky wHTepdenca. B
CTaHOAPTHYID KOMNNEKTAUMIO aHaNn3aTto-
pa uenei SPARQ BKOYEHL! BCE HEODXO-
AVMOE nporpammHoe oﬁecne-iemne “
akceccyapsl, o6ecne4yneaolme TouHOe
MaMepeHre S-napameTpoe ¢ 0oNbLMM
OWHamMuyeckum guana3oHom. MNons3oea-
TENE MOXEeT NPOM3BOAOWNTE MIMEPEHMA Ha
koHUEe kabens, uamepeHus S-napameTpos
B CMELWAHHOM pEXNME (OAHOBPEMEHHO
aMnauTyael 1 dassl) vnn auddepeHum-
anbHbIe M3MEPEHWA, a Takke NPoCMaTpu-
BaTb BPEMEHHbLIE XZPakTepPUCTUKEW, B TOM
Yyucne NepexoaHyrd U UMNYNECHYID, W
YCTAaHOBNEHHOE NONB30BATENEM BPEMSA
HapacTaHWa 30HOVPYIOLIEr0 WMMNYNLCa.

KON BUAE, NDOWM3BOAUTE 11X MacLTabupo-
BaHWe. BLNONHATL JdTemMaTinyeckne one-
EaunL v namepenns NdpamMmeTpoes aHa-
NOrvHHD TOMY. Kak 3T0 NPOM3BOAWTCH Ha
ocuwnnorpadax LeCroy.

B cepwio aHanuzaropoe uenein SPARQ
ex0aart  1pw monenu:  SPARQ-4004E
(4 nopTa, BCTPOEHHEIN KANMBPOBOYHLINA
Habop) — Ha d¢oTo, SPARQ-4002E
(2 nopTa, BCTPOEHHBIM KanuBpOBOMHLIN
Habop) u SPARQ-4002M (2 nopTa, pyysHas
ranMbpoBka BHEWHWM KannbBpoBOYHBIM
Habopom)
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Nonyyartens 3A0 "Xypxan "Paguo”
WHH 7708023424, p/c 40702810438090103159,
OAO «Cbepbank Poccuuy», r. Mockea,

K/c 30101810400000000225, BMK 044525225,
Knn 770801001,

OKOHX 87100, 84300, 71500, OKNO 41555365

YBaxaembie yutarenum!

NpoBoauTca nognucka Ha nepsoe nonyroaue 2011 ropa.
MoanucHasn ueHa ogHOro HoMepa XypHana no katanory POCMNEYATU — 70 py6ne.

Katanor Aredtctea POCMNEYATb — 70772.

Noanucka Ha 6 HomepoB (6e3 y4eTa CTOMMOCTH MECTHOM nocTaeku) — 420 pyGnei.
Bce, 4TO Bbl NNAaTUTE CBEPX 3TOW CYMMbI, — NOANUCHAA LEHA, B KOTOPYIO BXOAMT
CTOMMOCTE YCNYr Mo AOCTaBKe XYPHana oT Ballero yina cBA3W A0 Bawero AoMa.

O6veanHéHHbIN kaTanor «MNpecca Poccuu» — 89032,
«KaTtanor Poccuiickon npeccui» MNoyra Poccun — 61972,

Mpwu NoanUcke No APYrMM KaTanoram LEHa MOXET OTNIMYATLCA B GonbWYO UNKu B
MEHLLUYI CTOPOHY (32aBUCUT OT CTOMMOCTU MECTHOMW AOCTaBKM).

AVR910».

PIC16F676».

260 py6nei.

1050 py6neii.
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[eHbru 3a uHTepecyowmue Bac Xxyp-
Hanb! WM Habopbl HeoBxoguMmo oOT-
npasvTb NEPeBOAOM Ha PACYETHLIW
cueT, yKa3aHHbIW Bbiwe.

Ha 6naHKe HanNULLKUTE, 32 KaKne Xyp-
Wanbl MnNu Habopbl Bbl NepesoauTe
geHbrM, M YKaXuTe CBOW TOUHLINA
anpec (c NOYTOBBLIM  WHOEKCOM).
Mlocne TOro Kak AeHbri NOCTYNAT Ha
pacquHbm c4yeT, Mbl OTNPasMm Bam

paul 3aKas3.

Habopsl, pacnpocTtpansembie 3A0 «XypHan «Paguon:
(noppo6Hee Ha caitte no appecy: http://www.radio.ru/news/097/ )

Ha6op «Bnok 3axuranms — perynaTop yrna O3 Ha MUKpPOKOHTpoOnnepe

Ha6op «Uudposoe ycTponcTeo 3awmTel ¢ hyHKUMER U3MEepeHuay.

CroumocTs € ornpaskoii no noute uenHoi 6anaeponsto no POCCUM:
1. Habop anna c6opkn «USB nporpammartop» — 660 py6nei.
2. Ha6op ans c6opku «MepexogHuk ans nporpammupoBanus MK ATmega» —

Habop «USB nporpammatop mukpokoHTponnepoe AVR u AT89S, COBMECTUMbI# C

3. Kopnyc — 170 py6neit (noaxoanT Tonbko ans Ha6opa «USB nporpammarop»).
4. Nposop coegunuTensHblit «USB A-B 1.5 metpa» — 170 py6neii.
5. Habop «Bnok 3a)uranms — perynsatop yrna O3 Ha MUKPOKOHTpONnepe
PIC16F676» — 1345 py6neir.

6. Habop «lndposoe ycTpoicTBO 3auiuThl C GyHKUMEH UIMEPEHUR» —

HononHuuTensHas uHgopmauuna no Tenedony: (495) 607-77-28

CTOMMOCTE 0AHOrO
HOMEPa C NepPeCcLINKon

Mo Homep CTOMMOCTE OAHOTO
BLINYCKA | KypHana |HOMEpPa B pemakumwm T B OCTANbHLIE
CTpaHs!
2004 2—12 10 py6 39 py6 70 py6
2005 1.3—11 15 pyG6 44 py6 75 py6.
2006 1—12 15 py6 44 py6 75 pyb6
2007 1—12 25 pyb. 54 py6 85 py6
2008 1—12 35 py6. 67 py6 a5 py6.
2009 1—6 45 pyb 77 py6 105 py6.
2009 7—12 50 py6 B2 py6. 110 py6.
2010 1—12 60 pyb 92 pyb 120 py6.
2011 c 1—ro 70 py6 102 py6 130 py6

.w-.
COMBETARTEMADMON
chaguw

USB nporpammaTop Muspo-
KoHTponnepos AVR » ATB9S,
coBMECTHMER Cc AVRI10

s -
B KAMOOM HAEOPS
1. HaBop aeraned

2. Neuarwan noara
3. MucTpyRURe TG cBopxa

OMNUMOHANBHO:

1. Kopnyc®
2. Cosmmuuransmmi xabann®

Online noanucka Ha wypHan
«Panwor ann wwrenen Nepmanmm,
cTpaH EBponbi M apyrmMx cTpam:

www.nasha-pressa.de

Ynnua CpaTeHxs

7 PAAMO B0 ] /

Agpec peagakuyun 107045,
r Mockea, Cenveepcros
nep., 10 {cTaHyma MeTpo
«CyxapeBcKkan»)

Yacel pabote: ¢ 10.00 go
17.00. 6e3 nepepeiBa. B nar-
Huuy — c 10.00 go 16.00
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LUNDPOBLIE OCLLMIIIOrPA®bI CEPUUN AKWUIM-4115

PoctynHo DocToiiHo DOCTOBEPHO

- Konwyecreo kaHanoe: 2 * AsTomartiqeckue (00 32 NapameTpoB) U KypCopHbie A-U3MepeHa

+ [Nonoca nponyckanua 25, 40, 60, 100, 150, 200 MIy * Pexam agTovsm. 3anepokex 2 curHanos (hasa v epems - 8 napaMeTpos)

»+ Maxkc vactora guckpervzauymin 1174 (500 MU ana AKMN-4115/1, * PeXuMbI: «NOKaPOBOM» PErMCTPAUMK OCUMANOrPaNMM (3anuce v
AKKMN-4115/1A), skene go 50 My (ana nepuoanyeckoro curHana) Bocnponae. ao 2500 kagpos), Hakonnenwe (1 ¢, 2 ¢, 5 ¢, Beck., Bulkn. ),

- Makc. obvem namati (Ha kanan). 1 MB/2 MB - npuw obveauHernu; NWKOBLIV eTekTop 10 HC
32 kB (AKMN-4115/1A,4115/2A), 5 kb (AKWN-4115/6) + Coxp. 20 ocumnnorpamm, 20 npoduned HacTpoek, 2 WabnoHos

+ WHrepnonauma: Sin X/x, niHenHan A0NYCKOBOrO KOHTPONA, BbIXOO, cUrHana «foaeH,/HeroneH»

* 5 dyHKUM MaTeM. - CIOXEHWE, BbIMMTAHWE, YMHOXEHWE, AENEHNe, * PacwmperHan cuHxp.. OpoHT, onutensHocds, T8, BPemMA HapacTaHma
BEMN® npw anuHe namata 1 kb, ycpearenve (4 /16..128/ 256) * KK-gucnnent: 8x18gen. anaroHans17,8cm(14,5cm-AKKMN-4115/14)

+ Uwndpoeeie dunerpsl (OBY, DHY, Nonocosom, pexexkTopHbii) * Wnrepdevic: USB 2.0 ana ynpasneHus n 3anmncu pamHbix (2), RS-232



