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

BbiNycK u3aanus ocyuecTeneH npu GUHaHCOBON NoAAepXKe
®enepanbHOro areHTcTea NO NEYaTn U MaCCOBBLIM KOMMYHUKaUWAM

YHPEOUTENb U USHOATENb: PEOAKLINA XYPHANA «PALNO»

3apeructpuposan Komutetom PO no nevarn 21 mapta 19951
PeructpauvorHbiit Ne 01331

Mnasxbii pepakTop 0. U. KPbIJIOB

PenakumoHHas Konnerus:

A. B. TONMBIWKO, A. C. XYPABJEB, b. C. UBAHOB,

E. A. KAPHAYXOB (OTB. CEKPETAPL), C. H. KOMAPOB,

A. H. KOPOTOHOLLIKO, B. I MAKOBEEB, C. J1. MALLIEHKOB,

A. J1. MCTUCINABCKUW, B. I. CTENAHOB (NEPBbI 3AM. 1. PELAKTOPA),
P.P. TOMAC, B. B. ®POJIOB, B. K. YYIHOB (3AM. [71. PEJAKTOPA)
Buinyckatowme pegaktopbi: A. C. JONITAN, B. K. YYAHOB
0O6noxka: C. B. JJABAPEHKO

Bepcrka: E. A. TEPACUMOBA

Koppexrop: T. A. BACUJIbEBA

Appec pepakumm: 107045, Mockea, Cenveepctos nep., 10
Ten.: (495) 607-31-18. dakc: (495) 608-77-13
E-mail: ref@radio.ru

Fpynna pa6otekl ¢ nucbmamu — (495) 607-08-48

Otnen peknambl — (495) 608-99-45, e-mail: advert@radio.ru
PacnpocTtpaHenue — (495) 608-81-79; e-mail: sale@radio.ru
Moanucka v npopaxa — (495) 607-77-28

Byxrantepus — (495) 607-87-39

Hawum nnarexHble peKBU3nUTLI:

nonyyarens — 3A0 "XypHan "Pagno”, UHH 7708023424,

p/cy. 40702810438090103159 B Mewarckom OCE Ne 7811, . Mockea
BaHk nonyuarenss — Céepbank Poccum, r. Mockea

Kopp. cuet 30101810400000000225 EUK 044525225

Nognwmcaro k nevatu 19.11.2009 r. dopmar 60%84 1/8. Nevats odceTHas.
O6bem 8 ¢pus. ney. n., 4 6ym. n., 10,5 yy.-u3g. n.

B po3HuLy — LieHa poroeopHasi
MNoanucHoM HaeKc:
no karanory «Pocneyatun» — 70772;
no karanory YnpaesneHws ¢enepansHoin nouToBon ces3n — 89032.

3a copepxaHne peknaMHoro o6bsiBNeHUs OTBETCTBEHHOCTb HeceT
peknamogarens.

3a OpUrMHanbsHOCTL U COAEPXXaHWe CTaTbk OTBETCTBEHHOCTL HECET aBTop.

Penakuus He HECET OTBETCTBEHHOCTU 38 BO3MOXHbIE HEraTUBHbLIE NOCNEeACT-
BWS! UCMONb30BaHWS OMy6rIMKOBaHHBIX Marepurasnos, HO NPUHUMAET Mepbl MO UC-
K/IIOYEHNIO OLIMBOK 1 OneyaTok.

B cnyyae npuema pykonucu K nybnukaumv pepakumsi CTaBut off 3ToM B U3Be-
CTHOCTb aBTOpa. [py 3TOM peaakumn NoNy4aeT UCKNIYUTENLHOE NPABO Ha pac-
NPOCTPaHEHNE NPUHATOrO NPOM3BEAEHWSA, BK/IOYas ero nybnmvkaumm B XypHane
«Pafuo», Ha MHTePHET-CTpaHMLax XypHana, CD unm nHeiM o6pa3om.

ABTOPCKOE BO3HArpaxaeHue (roHopap) BeiNnauvBaeTcs B TeWeHne ogHoro
MecsLa nocne nepeoi nybnukauvm B pasamepe, oNpenensieMoM BHYTPEHHUM
CNpPaBOYHVKOM TapugoB.

Mo vcTeyeHvn ogHOrO rofia C MOMEHTA NepBoi NybnukaumMm asTop UMeeT
npaso ony6nMKoBaTh aBTOPCKUIA BAPUAHT CBOETr0 NPOVU3BeAeHUs B APYroM Mec-
Te 6e3 NpeaBapUTENLHONO NMMCLMEHHONO COMNAcus Pefakumm.

B nepenncky pegakuvs He BCTynaeT. PYKOnucy He peLeH3npyioTcs U He BO3-
BpaLLaloTCS.

© Pagno®, 1924—2009. BocnponaeefeHue Matepnanos XypHana «Paavo»,
WX KOMMEPYECKOE UCTNOJIb30BaHue B N0O6OM BUAE, NONHOCTHIO MW YACTUHHO,
[0NYyCKAeTCs TOJNbKO C IMCbMEHHOIO PaspeLleHns peaakumm.

Ornevararo B 000 «U1l Megua-Mpecca», 127137, Mockea, yn. «[pasabit»,
n. 24, ctp. 1. 3ak. 92034.

KoMnbloTepHas ceTh pefakuum xypHana «Paauno»

v'-‘f\’—v , HaxoguTcs Mop, 3almToV aHTUBMPYCHOW NpOrpaMmbl
™' DrWEB W. [iaHunosa.
\ TexHuueckas nopaepxka OO0 «Canfl» (CaHkT-MNetep-
: Byprckas aHTMBMpycHas nabopartopus W. [laHunosa).
’ : http://www.drweb.ru Ten.: (812) 294-6408

Ten.: 956-00-00
WurepHer: www.comstar-uts.ru

K 150-aemu

BcTtpeuya c uumtarTen
B Benukom Ho

B Havane artoro roga lMpesnpedt PO [1. A. Mensenes
nognucan Yka3 "O npazgHoBaHuu 150-netns co aHs
poxpeHus A. C. MNonoea”, cornacHo kOTopoMy 6ol cocTas-
JIEH YTBEPXOEHHbIV Ha 3acefaHvu OpraHu3auuoHHOro
KOMUTETA NJSiaH OCHOBHBLIX MEPOMPUSTUIA MO NOAroTOBKE U
NpoBEAEHWIO NPa3aHOBaHWSA 10BMNES BENIMKOFO YHEHOTO.

B nna+ Bowwniv 6onee 240 MeponpusiTuii, KOTOPLIE MPOBO-
narca B 2009 r. MuHkomcBsisblo Poccuu, a Takke 64 cybbek-
Tamu Poccuickon Pepepaunu. OH NnpegycMaTpusan Npose-
DEHUNE TOPXECTBEHHBIX COBpaHUiA, 3acefaHunii, Hay4HbIX KOH-
depeHuUit, Kpyrmbix CTONOB, KOHKYPCOB, paboT No coxpaHe-
HUIO NaMATHBLIX MECT U pecTasBpaummy NamMATHUKOB, CBA3AHHBIX
C XM3HbIO U TBOpyYecTBOM A. C. MNonosa, opraHn3aumio HOBbIX
BBICTABOYHbIX 3KCNO3ULMW, peann3aumio MHGOPMAaLIMOHHBIX
1 U30aTeNbCKUX MPOEKTOB.

Mpa3pHoeaHve 106unes A. C. Nonosa oxeaTuno BCIO Tep-
putopuio Poccun — ot Kanununrpapga po CaxanuHa, Ot
MypmaHcka po CesepHoro Kaekasza. B 106unenHbix mMepo-
NPUSTUAX NPUHSANW yHacTUe rpaxaaHe CTpaHbl pasHbiX BO3-
pacTHBIX Fpynn — OT LUKOMbHUKOB A0 BeTepaHoB. [lpa3p-
HoeaHue obunes A. C. Monoea Hocuno Bcepoccuinckuii xa-
pakTep, 1 peanusaums niaHa OCHOBHbIX MEPONPUATUIA CMNO-
cobcTBOBaNa AancHevwen nonynspmMsauum UMEeHU BeMKoro
COOTEYECTBEHHMKA, OTEHECTBEHHOW HRYKM U TEXHUKM.

MuHkomeBs3b Poccun npu ydactum komnawum “Ypan-
CBA3bUHGMOPM” OTKpbINo canT <www.r150asp.ru>, noces-
wieHHbIv 1buneio A. C. Monosa. Cat copepxut marepuanb
O XMU3HU U Hay4HbIX AOCTUXEHWUSX BbIOAIOWErOCH YHEHOTO,
MaTepuanbl Mo UCTOpPUM paauocBa3u, doTtomarepuansl u
apXMBHBLIE OOKYMEHTbI, CBA3AHHLIE C OTKPbITUEM pPaaumo,
3NEKTPOHHBIE KOMWUM U3AaHUI, NocesaLeHHbIX A. C. MNonosy.

B psige WKOA Npowiv ypoku U NEKLUK, NOCBSALLEHHbIE
AnekcaHgpy CrenaHoBudy. HekoTopble U3 HUX COCTOSINIUCH
2 ceHTOps — B [EHb POXOEHWUA POCCUICKOW paauonpo-
MblwneHHocTu. B atoT gexb 109 net Hasapn B KpoHwraare
Hayana paboTtaTb cospgaHHas [lonoBbiM "Mactepckas ans
NPOM3BOACTBA M PEMOHTA annapaToB ans Tenerpaduposa-
HUS 6€e3 NPOBOAOB", MONOXUBLUAA HAa4ano POCCUNCKOW
PaaronpOMbILLIEHHOCTH.

3anyuieH U BBefeH B 3KCrlyaTauuio CMNyTHUK CBSA3U
"3kenpecc AM-44" umenn A. C. lNonosa, u3gaHsl rocyaapceT-
BEHHbIE 3HAKM NOHTOBOW ONNaThi ¥ MPOBEAEHBLI X NAMSITHLIE
raweHusi, u3gaHel KHUrK, nocesitierHHsle 150-netnio co aHs
poxaenusi A. C. Nonosa. HekoTopbte MEPONPUATUA B HECTb
npasgHOBaHUS 106UNes BENMKOro yHeHoro yxe 6binn ocse-
LEHbI HA CTPaHULAX HALEero XypHana, Hanpumep, COBMECT-
Has aKcneaMLMsi KONNeKTUBa niobuTenLckor paanocTaHuum
P4l Poccuu ¢ Colo3om paauvoniobuteneri Poccuu Ha ocT-
pos lornaHg, paguoniobuTensckue COPeBHOBAHUSA.

B cooTteBeTcTBUM C nnaHoM B OkTs6pe B Benvkom
Hosropoae B 06nacTHOM yHMBEPCANIbHOW HayqHol Gubnmno-
Teke 6bina NpoBeAeHa KHUMXHAs BblCTaBKa-3KCMoO3ULMSA
"K 150-netuio A. C. MNMonoea™.

WM BoT 21 okTa6psA B YMTANLHOM 3arne aTov bubnuvoTeku,
pPacnonoXeHHoM B 0OAHOM 13 3aaHuii Hoeropopackoro Kpemns,
COCTOSI/IOCE MEPOMPUsiTUE, Ha KOTOpoe BbivM MpurnaweHb!
COTPYAHWKMU pefakumun XypHana "Paguo”, aupekrop ¢unua-
na ®ryn “PagunouactotHuii LeHTp Cerepo-3anaaHoro de-
nepanbHOro okpyra” no Hosropopckoivi obnactu U. B. Po-
[VOHOB, HauyanbHUK OTAena NAaHUpoBaHWs, Perncrpaumu,
KOHTPONS 3a UCMONb30BAHUEM PaamMoyacToT M Han3opa 3a
P3C v BYY YnpaeneHusi PockomHaasopa no Hosropogckowm
obnactu B. WN. KyaHeuoB, unenbl Knyba pagvoniobuteneti
Hoeropoackow obnactn A. M. Apenpatenes (UA1TBN),
A. B. bygaes (UA1THR), A. A. Bynees (RA1TBH), A. B. lo6psi-
koB (RA1TDL), J.T. Xykos (UA1TAl), A. A. MateBocoB
(RA1TDP), M. B. MopkuH (UA1TDZ), B. B. JlacyHos (UAT1TAS) n
MHOMe apyrue Bo rmage ¢ npeauaeHtoM Knyba 9. B. XykoBbim
(UA1TAT), a Takxe HOBropofcKMe 4uUTaTenu XypHana.



o A.

MM XypHana
Bropopge

C. Ilonoesa

OcobeHHo OTpagHO OTMETUTL [JOBOJILHO
6GOMbLUOE HMCO LKOJSIbHUKOB-CTaplue-
K1aCCHVKOB, NPULLEALLNX Ha 3Ty BCTPEYY.

Ha BbiCTaBKe-3KCNoO3vLUUKU, NOAroTOB-
neHHow BubnroTekow, Gen NpeacTasne-
Hbl Marepuanbl U3 UCTOPUU OTKPHLITUS
pagvo 1 HadanbHOro Nepuofa pasBUTUS
paguoceasu, kHm o xu3uu A. C. lNonoea
Y XypHasel “Pagro”, nogwmuBku KOTOPLIX
XpaHaTCa B poHae bubnmoTtekn, HaunHas
c KomnsekTa 3a 1948 r.

Ha BCTpede COTpyOHWUKM XypHana
"Paauo” pacckasanm 0 XXN3HU U AEATENbHO-
ctm A. C. MNMonogea, 0 ero OTKPLITUK, NO3aHee
MosiyYMBLIEM Ha3BaHue “paauo”, o cobbl-
TUSIX, MPEALLECTBOBABLUMX 3TOMY OTKPbITHIO
v npousoLueaumx nocne Hero. Ocobo 6bina
OTMEHEeHa OLIEHKa, KOTOPYIO fan rocyaapcT-
BEHHBbIV cekpeTapb loutoBoro penapra-
meHTa lepmanum rocnoguH M. Kpetke Ha
LIEPEMOHUM OTKPHLITUS NEPBOM MexayHa-
poaHon papnokoHdepeHumMu B BepnvHe B
1903 r.: "B 1895 rogy MonoB BO Bpems
CBOUX UCCNeAoBaHun, Lenbild KOTOPbIX
6bISI0 U3Y4EHVE 3NEKTPUYECKMX Pa3psaoB
B aTmocdepe, npuayman GopM1MpoBaHue
TenerpadHbIX CUMHANOB MPU MOMOLLV BORH
lepua: UMeHHO eMy Mbl 06R3aHbI NEPBLIM
papvoTtenerpagHbiM annaparom”.

MNMockonbky OTKpbITUE, CAenaHHoe
AnekcaHgpoMm CTenaHoBUYEM, NONYYUIO
HaaBaHve "paano”, nanee peys nowna ob
3TOM SIBREHUU U, ECTECTBEHHO, O XypHane
C OOHOVMEHHBIM Ha3BaHUEM.

CambIMY MPUCTPACTHBIMU YATATENSMU
XypHana "Papno” oka3anuck YneHst Kiyba
paguoniobuTenei, KOTOpble Bbipaxasnu
6narogapHOCTbL XypHany, rOBOPUIY O TOM,
HYTO MM HPaBUTCS U 4YTO XOTENOCh 6kl yBU-
[eTb Ha CTpaHuuax nibumoro xypHana.

XuWBOW UHTEPEC NPUCYTCTBOBABLUUX
BbI3BANU BLICTYMNIEHUS NPE3UAEHTA HOB-
ropoackoro Knyba pagvonioburenei
9. B. Xykosa u ero konner A. B. Jobps-
koBa, A. M. Apengartenesa, A. A. byneesa

A. A. Bynees (RA1TBH).

Y OpYrvx, pacckasaBLUuX O CBOEeM yBrieKa-
TENbHOM X066U. YneHwbl knyba npepocTa-
BUNK ANy BbiICTaBK1 CBOU AUNNOMbI, KOTO-
pble MHOroe noBefasiu O HOBrOPOACKUX
paavoniobutensx.

XeHese (Lseluapusa) nog, armpon
MexayHapoaHOro coro3a 3ieKkTpo-
cesizun (ITU — International Telecommu-
nication Union) ¢ 5-ro no 9 okta6ps
2009 r. npowna ouepeaHas Bcemnpras
BbICTaBKa "Mup TenekommyHukauuw
2009" (ITU Telecom World 2009).
B npuBeTcTBEHHOW peun Ha OTKpbI-
Tumn leHepanbHbIv cekpeTapsb ITU X. Type
3aaBUI, 4TO "BLICTABKA NMPOXOAWT B FOf,

03HamMeHoBaHHbIM 150-netnem co pHs
DOXAEHWS BENIMKOrO PYCCKOro YY4EHOro
1 nsobperarens A. C. lNonosa, OTKpbIB-
wero apy 6ecnpoBogHbIX KOMMyHUKa-
umniA”. Maea poccuinckoro MmHucrepcT-
Ba CBSI3W U MACCOBbIX KOMMYyHUKALM
W. LLeroneB B CBOEM BbLICTYNAEHUU OT-
MeTWUs, 4TO "AeHb Havana paboTbl Bbl-
CTaBKU NpUMEHATENEH NSt BCEX CBA3UC-

OTKpbITUE MEMOpPUaNIbHOM
nocku A. C. lNMNonosy B XXeHeBe

TOB TEM, 4TO B LEHTPE ynpaBieHus
MUPOBLIMU KOMMYHUKaUMAMM — LUTa6-
kBapTupe ITU — BnepBbie Mbl NOMELLA-
emM MmemMopuarnkHyto gocky A. C. Monosy”.
Ha ¢oTo nokasaHo OTKpbITUE MEMOPU-
anbHow pocku W. LLeronesbim u X. Type.

B nepeBoge ¢ aHrnnickoro HabpaH-
HbIA Ha [JocKe BbINYKJbIMU OykBamu
TEeKCT o3HauvaeT: "AnekcaHgp Tonos.
1859—1906. Pycckuii yyeHbIi U uHxe-

Hep, KOTOPhLIY n306pen 1 BNepBeLie Npo-
LEMOHCTPUMPOBan YCTPOWCTBO  Ans
NPakTU4ECKOro npuemMa 3afekTpomar-
HUTHBIX (paavo) BonH B mae, 1895".
Okcnosuuma PO Ha "ITU Telecom
World 2009" 6bina ofHOW M3 caMbixX
6Gonbluvx ¥ NpuMeyaTesnbHeix. Ee noce-
Tmnn TeHepanbHbih cekpetape OOH
M. I MyH 1 pykosogutens ITU X. Type.

W. B. Poguoros u B. W. Ky3aneuoe pac-
ckasanu o npasunax rnonyveHvst paspeLue-
HUY Ha UCMONB30BaHME PaauonepesatoLLmx

A. B. [lobpsixos (RA1TDL).

YCTPOWCTB, WX PErMcTpaumny, Mosy4eHus
MO3bIBHLIX PAAMONIOBUTENSMU B COOTBET-
CTBUU C PErNIaMEHTOM Paanocesau Poccuu.

B 3aknioueHue 3TOi BCTpeuu BcCe
Xenalowpe nonysmn GakCUMUIbHbIE KO-

UMM NepBOro HOMmepa XypHana "Paguo-
nobutens” 3a 1924 r.

3aBepLnTb pacckas 0 MeEPONPUSTUM B
Benunkom Hosropoge, noOCBALEHHOM
150-netuio A. C. MNonoea, cTOMT cnoBamMu
BbIAIOLLErOCSH UHXEHEPA, YYEHOrO, N3006-
pertartensi, negarora, BbibUTEHIMU Ha rpa-
HUTHOW NnuTe y ero 610cTa, yCTaHOBNEH-
HOro nepef, 3naHvem knyba BoeHHo-Mop-
CKOrO VHCTUTYTa PaaUO3NIEKTPOHUKU VM.
A. C. MNonosa B MeTpogsopue: "HA ropa
Tem, 4TO0 B Poccum, a He 3a pybexom,
OTKPLITO HOBOE CPEACTBO CBA3M, U €CNu
HE COBPEMEHHUKWU, TO, MOXET ObiTb,
NOTOMKU OLIEHAT 3TO BOJIBbLLOE OTKPLITUE™.
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BETUKOGEPUTAHUSA /CLLA. Mexpy-
HBPOAHbIA KONAEKTUE (PU3UKOE co3nan
avoA, COCTOSWMIA M3 OAHOW MOREKYNbI.
OcHosHas CyTb paboThl MANOXEHa 8 NPECC-
penuse Koponesckoro xvMUYeckoro ab-
wectea (Bennkobputaxus). Juoa, coz3nax-
HbIil a8TOpamMy HOBOK paboTel, Npeacras-

»e)

nsietT coboil Monekyny, COCTORLLYIO U3 YEThi-

s

JIM, CKONBKO OMEpaLMin CMOXET BEIMNONHATL
vaeanbHbIA KBaHTOBWY KOMNbIOTEP 2a
cekyray. CornacHo nx BEOAAM, 3T0 HUCNO
cocraenser okone t0 centunnnoKos {cen-
TUnmoH = 10%), NpeoponeTs 310T Npenen
He CMOXeT HW ofinH KomnuoTep. Uccne-
[OBATENW MONAraldT, YTO POCT CKOPOCTU
PaboTo KOMMBIOTEPOB OCTAHOBUTCA YEPEe3
75 net. B AeACTBUTENbHOCTU NQPOrHO3
MoxeT ObiTe Gonee NECCHMUCTUNECKUM,
TAK KaK KBAHTOBRIE KOMMBIOTEPH MOKE HE
cosgadbl. Ha gaHHbI MOMEHT Y4eHble He
MOTYT pPeLUnTb pOA NPOBNemM, CBR3aHHbIX ¢
vx pabotoir. Kpome Toro, gpu3vkam He-
obxopumo “pasotpateca” ¢ OBBIYHBIMU
KOMINbIOTEPaMU. B 2aCTHOCTK, NOKa He
CYLLECTBYET A0CTATONHO APEGHEKTUBHOIC
crnocofa OTBOAMTL WU3OLTOYHOE Tenno,
BO3HMKAIOWEE NpK padoTe NpPoUeccopos.
EcAu ata v apyrue TpyasocTu e Gyayt
NPEoAOREHDI, TO 3aKOH Mypa HauHeT Hapy-
WATLCA 338070 AC TOrO, KaK KB2HTOBbIE

] - B CBR3AW C ycnexaMu B8 PakeTocTpoe-

Hum B 1940—1950-x rogax v 3anyc-
KOM B HAWel cTpaHe B 1957 r. nepeoro B
MUPE UCKYCCTBEHHOIO CNYTHUKE 3emMnu
B CLUA 7 pespang 1958 r. Se4n0 CO3aaHO
ODB0pOHHOE AreHTCTBO NEPEAOoBLIX Tex-
Honorun (DARPA — The Defence
Advanced Research Projects Agency).
OHo cTano gonyckars B NEPCNEKTUBHBIN
nnaH pa3paboTok Tonbko 1€ paboThl,
KOTOpLIE MMenu NpakTWyeckoe 3aBep-
WweHne, W NPeTBoOpPRTe UX B XW3Hb. Ha
KOMMYHUKZLWOHHBIX CETAX U TEeXHONC-
rvuax DABPA cocpenotoqMnock 4epes
HECKOMBKO NeT.

PykogoauTenem npoekTa No co3aga-
HUIO NOKANEHOW KOMMBIOTEPHOM CETU HA-
aHawmpu  28-netHero  fl. PoBepica
{prc. 1), BeINyCkHUKa MaccauyceTckoro
TEXHONOrMHECKOIo UKCTUTYTA. K akcnepu-
MeHTaMm npuctynunu B ¢espane 1965 r.

PEX KOMEL UMIIMYECKWMX YIMEBOAOPCADB. -~
Aea "nepebix”’ konbuad oBeflHEHbI 3NEKTPO-  KOMMbIOTEPLI CTEHYT PEENEHOCTBLIO. . k
HaMmW, B TO BPEMA Kak Ha "BTOpon” nape fTo marepwanam <http:// - o
Konew HabnioaaeTea ux u3tbIToK. K pashHbiM fonta.ru/news/2009/10/14/moore>. -
KOHUAM MOREKYAE! B61Nn NPUCOBOUHEHB XM=
MUYECKME YNNI, 06pasyiome CBsAsK C Marepuan roarorosun I1. Muxaiinos e
METEPHANOM SNEKTPOLOE MNPU Pa3AUUHBIX
ycnoeusix. Byayuywwi auop, ¢cHauana nome-
Wanca B yCnoeus, crnocobereyiowme obpa-
30BaHMI0 TOMBKO OAHOFO THna GBsizeit. MNoc- WHTEPHET-MAIFA3WH "EKITS.RU” I -
e NPYKPENNEHU OAHONC KOHLA MONEKYIb Coobwaet oG oTXPbITUKH -
K HyXHOMY SNEKTPOAY CHLCTEMA MOMeila- HORBOTO oTAREna! .
Nack B YCAOBUS, NPU KOTOPLIX OpPMUpOBa- Tenepn Bw mMoxeTe 3aka3atb
NMCh CBS3U MEXAY 3MEKTROAOM W XMMUYe- PaguoaeTanu NoWTy4HO!
CKO# rpYNNOIA HA2 APYTOM KOHUE MONEKYbA. — BuiBogHbie pesnctopbl, MM pe-
flo Mmarepuanam auctopu 0603, 0805, 1206 — moboit Puc. 1
<htip://flemta.ru/news/2009/10/14 /diod> g(ﬂmm)an no psgy E24 or 1 0M go
N M.
POCCHUR. Tem, KTO BONHyeTCcHA 3a — BoiBOAHBIE KEPAMUYECKUE KCOH- ; Ha nHayvHo#t koHdeperHumn DARPA 8

cyabby OTNPABNSEMbIX PErMCTPUPYEMBIX nexcaropk (58 Homukanos), HMM kow- |l anpene 1967 r. N1. PofepTc usnoxun

aeHcatopb (59 HoMuHanos), YA -Tan-
Tan, @NEKTPOAIWTEL, BCE 3TC — OT 1 WT.

— MuKpOCxXeMol, MUKDOKOHTPOARE-
Pet, NOACTPOEYHLIE PE3NCTOPB), CBETO-
avoabl.

Take BCcerga B HaNUHUK:

— 3aroToBKM OOHO- U ABYCTOPOH-
Hero GonerMpPosaHHoOro CTEKNOTEKCTO-
NIUTA C HAHECEHHBIM NIIEHOYHBIM HOTO-
peanctom o1 35 pyb. 3a oM.

— TokoBbie WyHTL OT 5 A 00 2500 A

‘ Ha3eaHvHyiw ARPANET koHuenuuio no
0ObeAVMHEHUNIO KOMNBIOTEPOB NOCPEA-
cTBOM TeneOHHBIX NHKiA, B okTRBpe Ha
MeXAyHapoaHoH koHdepeHuun B 1. Fat-
nvHbypre {wtat TeHHecn) OH pacckasan
O KOHKDETHOM MOCTPOEHUM CETKU 1 C ApY-
MU CREUUERUCTamMY NPEanoXun nof-
agepxueate B ARPANET ckopocTe nepe-
nayqun aaHHelx 96 kBut/c.

B uone 1968 r. J1. PobepTc npegcra-
Bun paapabotky ceth ARPANET, B koTO-

NONTOBLIX OTNPABAEHUIA {3aKa3HbIE U LIEH-
Hele nucema, Bangeponu, noceinku, ae-
HEXHBIE NEPEBOAk), ByAeT NONEe3HO BAC-
NoNL30BATLCA UHTEPHET-canTom <http://
russianpost.ru/resp_engine.aspx?
Path=PORTAL/RU/Home/Postal/
TrackingPO>, Ha KOTOPOM MOXHO OTCREe-
AMTh NPOXOXAEHME Ka¥0ro KOHKPETHOro
NOCRAHWA.

TNOBANILHOE. ®uauky noacuvtan,

Yurarenn, npUchasLIve B PORAKLMIO MOGKHIE OKTb U3 LIECTH KYNTOHOR 33
nonyrogne, BMeECTe © IANOAHEHHOH# ANKETOMN, XOTOPaw HaneyaraHa
B AeBRATOM HOMEDE XYPHANA, CMOTYT NPOTEHACBATE HA OAMH U3 NPA30B, +

4yto 3akoH Mypa He GypeT newcTeosaTtb ot 140 py6. Py BOWAK 4eThipe IBM 13 uccnegosa-
MOCTORHHO. TEHAEHUMA K ABYKPATHOMY — Hatopb peavcTOpoBR BLIBOAHBLIX TenbCckux ueHTpoB KanugopHulickoro
YEEAUHEHMIO YUCNA TPEH3NMCTOPOB Ha |une v HAN. yHuBepcutera Jloc-Axpxeneca (UCLA),

C13HAGOPACKOro UCCNEADBATEALCKOrQ
wHeTMTyTa (SRI, wrat Kanudophwa, B
60 xm 1wxHee Can-PpaHuvcko), Kanm-
POopHMIACKOro yHUBEpcUTETa B CaHra-
Bap6ape (UCSB) n YHueepcutera wrara

— Habopw kOHoeHCcaTopoB, Kepa-
MUaecKnx, YN, TaHTaN0BEIX, ANEKTPO-
NUTUYECKUX.

— HaGopbl Mukpocxem, ctabunnTt-
POHOB, TPAH3UCTOPOB, BLIBOAHLIX U

KaxAple ABa rofla AONKHa NPEKPATUTLCH
uepes 75 net. AtoT 3akoH Bbin chopmynu-
posaH 8 1965 r. 0gHMM 13 ocHoBaTeneli
komnaHuu intel Mopaosom Mypom. C Tex
flop ¥ 40 HACTOSLIEr0 MOMEHTA 3aKOH

BRINOAHANCH W, COOTBETCTBEHHG, POCNa YUl ceeTOAMDAOE. IKOT1a {UTAH).
CKOPOCTL paboTbl KOMNEKOTEPOos. Ans Toro — COnHeYHbIE 3REMEHTBI, MAKeT- HemHoro pakrble, B Havane 1968 r.,
4TOGB YMECTUTH HA 0AHOM M TO Xe NnoLa- HBIE NRATe, Ounu CHOPMYAMPOBAHE TEXHUYECKUE

TPeBOBAHUA K UHTEPGHEHCHOMY NPOLIEC-
copy coobueHud {IMP — Interface
Message Processor), a secron 1969 r.
npucTynuan k c6opxe wkagos IMP. B
KONNEKTUB NQ CO3AAHUID YCTPOWCTEA
sxoaun 30-neTHuit Teocpetuk P. Kauwu
(pwec. 2, B uenTpe), NPU3HABAEMBIL

HeohULMANbHC CAHWM U3 "oTuOE UHTep-
I Hera”. Ceivac OH Eosrnasnaet Ha-
LMOHaNBHYIO KOPNopauuio MHULWATVE-
Hoix  uccregosaqun  CNR  {National
Research Initiatives).

— PapuoniobuTensCckue KOHCTRYK-
TOPB Yl MCAYNU.

‘ A BoRbALIEE YUCNO TPAH3UCTOROB, HEOBXO0-

AUMO YMEHbLLATE Pa3Mep KaKAro U3 HWX.
. MocteneHHo MHXEHEPB NPUBMUXAKNTCS K www.ekits.ru

'|'*‘ , ¢usnyeckomy npegeny (TpaH3uCTOp He T/dakc. {836) 457-06-36.
MOXeT BuiTb MeHblue aroma), Teopetu- P

N i( YeCKM HA CMEHY OBBIYHBIM KOMMNBIDTEPAM

¥ ooge i MOTYT NPUIATU KBAHTOBLIE, C MOMOLLLK

KOTOPbIX YYEHbIE CMOTYT 0OCHTU 3TO Or-

paHudeHue. ARTOpbl HOBOW patoTe onpe-

. O AUAKN MWUHWMENBHO BO3MOXHOE Bpems,

b HeOBX0AUMOE NSl BHINONHEHWS OAHOWN

BHYMCAUTENLHON Onepauyu, U NoACHUTA-

Buicbinaem MoyTOM 3anporpammu-
poOBaHHBIE NO Bawemy 3akazy MUKpo-
KOHTpOnepw 1 M3Y.

390028, PazaHk, a/s 8.

www.progm.nm.ru




UHTepHeTy — 40 nert!

B. MEPKYJI0B, r. Mocksa

31 aBrycta 1969 r. B UCLA poctasunmn
nepsebit IMP, 1 ¢ 1 ceHTA6pS Ha4vanu Tec-
TYPOBaHUE MPOXOXAEHUSI CUHAIOB MeX-
Ay npoueccopom U cobcreeHHon 3BM
SDS Sigma 7. OueBugHO, H4TO 3Ty AaTy
elle Henb3s cunTaTh OHEM POXAEHUS
WHTtepHeTa. B ucnuiTaHum yyacteosan 26-
netHuin nporpammmct B. Cepd, Takxe
Npy3HaBaembli HeopUUManLHO "OTLOM
UHTtepHeta”. Cervac OH — BULE-NPE3U-
nent kopnopauvm GOOGLE (puc. 3).

29 okTA0pSA Mo IMHUSAM CBSI3K, NPeAo-
CTaBneHHbIM AMEepuKaHCKOW TenegoH-
Ho-TenerpadHoit komnanven (AT&T —
American Telefone and Telegraf), coeaun-

- ~ JUYS
* §m T
a i
\
- .,
]
l - - l =
. Puc. 2

Hunn UCLA ¢ ynaneHHoi Ha 500 km 3BM
SDS-940 B SRI. [ns TecTupoBaHusi U3-
6pann cnoso LOGIN v noouepegHo nepe-
nasanu kogbl 6yke. B 22.30 (mecTHOro
BpemeHn) u3 UCLA npocneposana 6yksa
L, B 06paTtHyio ctopoHy — O u3 SRl v 1. .
O nNpoxoxaeHny cnpasnsuck no tenedo-
Hy. 1 HosI6psi coepmHunu UCLA v SRI ¢
SDS-360 B UCSB (140 km ot UCLA), a 21
Hosbps — SRI ¢ DEC PDP-10 8 UTAH
(1000 km oT SRI).

Mpy okoHYaTENbHBIX UCTIBITARUAX 5 ae-
kabps 1969 r. no paspaboTaHHOMY NPOTO-
KONy B3aWMOJEWCTBOBaNN BCE 4EThIpe
obbekra: koMnbloTepHas ceTb ARPANET ¢
pacnpefeneHHoW apxutekTypoi 6Gbina
cosfaHa.

K cepegvHe 1970 r. B ceTb BOWU
MaccauyceTckuii TEXHOROrMYECKUN UHC-
TUTYT, FapBapackuil yHUBEPCUTET U PsAf,
Kopropaumii, pacnonoXeHHbIX Ha BOCTOKE
ctpaHbl (npumepHo 4000 km ot UCLA n
SRI), a B 1971 r. B He#t paboTanu yxe 15
yypexaeHui.

P. KaHH, 0avH U3 rnasBHbIX apXUTEKTO-
pos 6az3o0BoOW CTPYKTYpbl, npurnacun B.
Cepda ana ysactus B fanbHenlem pac-
LMPEHUU CETU, pa3paboTke NPOTOKONIOB
TCP/IP (Transmission Control Protocol/
Internet Protocol) v ee nporpammHoro
obecneyeHus.

My6anuHYyI0 OEeMOHCTPauUMIo HOBOW
TexHonoruv rnposenu B oktabpe 1972 r. B
BalumHrtone Ha nepeovt MexayHapoaHou
KOH(pEPEHLMU MO KOMIMBIOTEPHBIM KOMMY-
Hukauuam (ICCC — International Compu-

ter Communication Confe-

rence). OTMEeTUM, 4TO B TO

BpeMsi cuctema 6bina crno-

cobHa Ha 06MeH TOmNbKo

TEKCTOBOW uHbopMaumen ¢ .
yKasaHHOW BbIlLEe CKOPO-
cTbio. OTpaneHHo oHa 6bina
noxoxa Ha TO, 4TO cewnyac
Ha3bIBAIOT 3NIEKTPOHHOM Moy~
TOW.

B 1977 r. 41cno Komneio-
TEPOB B CETW NPUBNU3NNIOCH
k 100, a B 1983 r., korga
MuHuctepctBo 060poHbl CLLUA npepno-
XUno cuntaTe npotokonsl TCP/IP craH-

Puc. 4

pamem——t oL e
-~

Puc.3 .

[apTHeEIMWN, OHAa cofepxana yxe bonee
500 kKOMNbIOTEPOB, B TOM YUCHIE HA APYIUX
KOHTUHeHTax. O[HOBPEMEHHO C NPUHATU-
eM CTaHAapTa Havanocb pacnpocTpaHe-
Hue TepmuHa INTERNET.

B 1984 r. HauuoHanbHbIA Hay4YHbIA
¢oHa CLWA (NSF — National Science
Foundation) npepnoxun CBOIO BEPCUIO
ceteBon apxuTektypbl NSFNet, obec-
neyvBaoulylo 6onee BbICOKYIO MPOMYCK-
HYIO0 CMOCOBHOCTL U NMO3BONMBLLYIO BbiAa-
BaTb paspelleHue Ha Bxop, nbomy
xenawouweMy. 3a KOpoTkoe BpeMsi CeTb
NSFNet oueHb 6BICTPO paspocnacb u
Havana obroxstb ARPANET no nonynsp-
HocTw. B 1988 r. anst NSFNet paspabora-
nu npotokonsl IRC (Internet Relay Chat)
DN 3KCMyaTauuu CeTU B peasibHOM Bpe-
meHu ("on-line”).

B 1980 r. B EBpOnevickoM uUeHTpe
anepHelx  uccneposaHut (CERN
Conseil European pour la Recherche
Nucleaire) Hauvan paboTtatb GU3UK U NPo-
rpaMMUCT 25-neTHWUI aHrn4aHuH Tum
BepHepc-Jin, KoTophil yBREKCs Bonpoca-
MU umepposon 06paboTku pe3ynbTaTos
NPOBOAMMEIX UCCNeA0BaHUI 1 NpeacTaB-
JIEHVA HAy4yHOW MHDOpMauMK B pexXume
peanbHOro BpeMeH!.

13 mapta 1989 r. Tum Beprepc-Jin n
npyrue cotpyoHukn CERN npegcrasunmn
noknan "MHOOPMAUMOHHBIA  MeHeoX-
MEHT; HEKOTOopble MpunoXeHus”, cogep-
XaBLUMM NPOrpaMMHYI0 KOHLIEMUMKO CBO-
60AHOr0 MEeXZyHapoAHOro MoJsIb30BaHNSA
0obuefoCTyNHBIMKU AOKYMEHTaMU, T. €.

ngﬂfl

W

3anpoca no WHTepHeTy M npocmoTtpa
CcTpanuLy matepuanos. MNpuagymann eouv-
HoObpas3HbI naeHTMdUKaTOp pecypca
URI (Uniform Resource ldentifier), npo-
tokon HTTP (Hypertext Transfer
Protocol), 93wk HTML (Hypertext
Markup Language). lNotom paspaborta-
nu Bepcuio URL (Universal Resource
Locator) — yHuBepcanbHOro NOUCKO-
BYKa pecypca.

KoHuenuus nonyynna HauMeHoBa-
Hme WorldWideWeb (www) — Bcemwup-
Has naytuHa. K 1993 r. BBenu B 3KC-
. nnyatauwio nepssii Be6-6paysep C
rpacduyeckum uHTepgericom NCSA
(National Center for Supercomputer
Application) Mosaic, 4TO B Nnepesofe ¢
aHrIMACKOro — Mo3arka HaumoHarb-
HOrO UEeHTpa nNo WCMNONb30BAHUIO
CyNnepKOMNbIOTEPOB.

B 1995 r. NSF otkasancs ot pyko-
BOACTBA M nopnepXxku NHtepHeta. Ero
NOAMEHUNN CETEBLIE nposavaepsl. B
ToM Xe rogy o6pasosanv KoHcopunym
BCeMUpHOU nayTuHbl W3C, 6eccMmeHHO
BO3rnaensiemMoii Tumom beprHepcom-Sin
(pmc. 4). C atoro BpemeHu BcemupHas
nayTMHa pekoHcTpyuposana WHTepHer,
npucnocobuna ero K COBPEMEHHLIM pea-
MAM, B3sina Ha cebs 06¢93aHHOCTY OCHOB-
HOro MapLupyTusaropa.

B 1997 r. WHtepHeT cocTtosn w3
10 MIH KOMMBIOTEPOB, & K KOoHUy 2009 r.
Yucno nonb3oBaTeneli Bo3pacTeT npu-
mepHo Ao 1700 mnH. B 1998 r. 8 Batu-
kaHe Mana WoanH Masen Il caHkumoHu-
poBan HasBaTb 30 ceHTabps "Bce-
MUPHBLIM gHeM UHTepHeTa".

B npoektuposBaHun WHTepHeta u
BceMUpHOM nayTuHbI NPUHAAU yHacTue
ThiCAYM cneunanuctoe. Ux mmeHa B
OonbLMHCTBE HaxoasTcs B 6e3BECTHO-
cTu. MupoBoe coobBWEeCTBO CKJIOHHO
BbIpaxaTb MNPU3HATENbHOCTE TPEM
BLILLEYNOMSAHYTBIM "repoam”™: Tumy Bep-
Hepcy-Jiu, BuHToHy Cepdy, PobepTty
KaHHy.

Cevivac IHTEpPHET NOHUMAIOT KaK Tex-
HOJNOrMYEeCKyio uiv GU3NYECKYI0O OCHOBY
(HocuTens) BcemmpHov nayTuHbl (Hasbl-
Baemoi ewe "BcemupHoin ceTeio”, "Tno-
6anbHoi ceTblO”). WHTEpHET C Bce-
MUPHOY NayTUHOW HecpaBHUMBI HU C
OOHVM MPEANOXEeHHbIM paHee BUOOM
cBsizn. OHu obecneunBaioT BLIXOA, B
MUFAHTCKYIO 3HLMKONeAUIO 3HaHWUIA Yeno-
BEYECTBA, COEAMUHSAIOT BCE HAPOLALI U FOCYy-
napcrea.

Penaxtop — A. Muxaitnos,
WnNIOCTPaLuy NPEAOCTaBNEHb! aBTOPOM
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PAAINO Nz 12, 2009

A. CEQOB, r. Mockea

B cratbe npeacTasneHa KOHCTPYKUNA ManorabapurHosi [syxno-
JIOCHO# aKyCTHUNECKOH cucTemMsl, NOCTRPOEHHOW € NUCRONLI0BAHNEM
anHamuyecknx ronosok MB1324.8 n SEAS R1189-06.

Buumaumo YATATEREV NpPEeAnaraeTcs
anucaune manorabapyTHOW OsyXno-
FIOCHOW 2KYCTUHECKOW CUCTEeMBI, MocTpo-
€HHOI HA OCHOBE OTEYECTBEHHBLIX AUHAMM -
yeckux ronosok MB1324.8 nponssoacTea
ASA Lab (r. Kanyra) u SEAS H1189-06 [1]
(Hopeerus}. Mpes cospaHna Takow akyc-
TUMECKOWM CUCTEMGI M MCNONbL30BAHWE B
kauectee HH4—CH 3eera avHamukos ASA
Lab noseunacs nocne npocayluMBaHUA
aKYCTUNECKOW cucTeMbl (2], NocTpoeHHom
¢ ucnonelosadneM HY—CY guHamwkos
SEAS H149. Boino peweHe co3pate no-
DOBHYIO CUCTEMY, OTBEWAIOWIYID CREAyK-
MM HEMAROBaXHBIM TREDOBaHUSM: Kave-
CTBO 3BYKOBOCMPOUIBEAEHUS, HE YCTY-
najouwee cucTeEMam, CO34AaHHbLIM NOoJ-
HOCTBIO Ha 6a3e WMMNOPTHBIX AMHAMUKOS,
MEHbLUNE MATEPUANbHBIE 33TpaTHI.

Texnuyeckue xapaKTepucTUKU

HomMmuHanbHaa  {Makcumanb-

Has) MOWHOCTL, BT ... .. ... 75(150)
HomMuHanbHoe 3NeKTpUYeckoe

conpoTtusnenve, Om
Avanasol 8ccnpov3BOAYMBIX

4acToT no ypoeH —3 ab . .55...20000

HepasHomepHocTb A4X, 8B . ... ... 25
HacToTa pasaenenua noRoc, kY, .. .. .. 3
Mopsaok puneTpa HY/BY ....... ... 1/3
labaputhl (63 nNoAcTaBok),

MM ..o 194x454%324
Macca, kr ... ... ... .. ... L...20

B kauectee HY—CY 3seHa Owinu
sbibpaHst  AMHAMUWeckue ronosKu
MB1324.8 npoussoactea ASA Lab. Owun
UMEICT CNTUMANBHBIE SNEKTPOMEXZHUYE-
CKWEe NapaMeTpkt, AO0CTETOYHO POBHYK
AYX 8 HeaBXoaMMOM AMAaNazoHE YacTorT,
BMNOSIHE AOCTYNMHbI NO LEHe, & pa3lbpoc
napaMeTpos Tuns—Cmonna Mexay aMHa-
Mukamuy He fpesbiwaeTr 5 %. BHewHee
MArHWTHOE NGNE MArHUTHOW CUCTEMBI
HY—CM ronoBoK CHUXEHQ C MOMOWBK
KOMMNEHCUPYIOLIEro MarHuTa, nNo pasMepy
ZHAMOrMYHOIO MErHuTY CamMux OuHAMU-
KOB, NPUKIEEHHOIO C NOMOLUEIC 3MOKCUAa-
HoW cmonbl. [Py TakoM KOMNEHCALMOH-
HOM CNOCODE CHIMKEHWA BHELLHErc mMar-
HUTHOrQ NONSI AOCTUIAETCS HEKOTOPOE
YyCUREHWE MErHUTHOW MHOYKuWK 8 pabo-
yeM 3a30pe NPY MUHUMASNBHOM M3MEHEe-
HWUK 3NEeXTPOMEXEHUYECKUX NapaMETPOB.

KOHCTPYKTUBHO aKyCTURECKaR CUCTEMA
npeactaenner coboit daszouHeeptop. K
KOHCTPYKTHBHBIM £ OCOOEHHOCTAM OTHO-
CATCR ABYXCROWHLIW KOPMYC, HAKNOHHbIE
nepgopuposatHele NEPErcpoaKu BHYTPU
kopnyca, #Hebonbwoe cmewenne BY
roNOBKKM OTHOCKTERbHC ock HY—CM, Bbi-
seacHUe TpyOw dhazouHsepTopa Ha 3ap-
HIOIO Naxenk, (packy No BCEMY NEPUMETPY
nepeaHen nasenw.

CnepyeT noppcdbHO OCTEHOBUTLCS Ha
KAXO0M M3 KOHCTPYKTUBHBIX OCOBEHHO-
CTEW W NURACHMTH MX HEOBX0aUMOCTh. Tak,
JBYXCROWHBIH KopnyCc HeobBxogum Ang
ofecneveHa MNPOYHOCTH, XEeCTKOCTH,

CHUXeHUR subpauwvin. MNpu yEEAUYEHUN
XECTKOCTWU Kopnyca erc cobcTeeHHble
PE30HAHCH CMELANTCs B Bonee BeICOKO~
4aCTOTHEIN ANAN2Z0H, H4TO A3ET CHWXEHWE
AMNInTYAp BUOPAUMA U YBENUYUBAET UX
3aryxanue. [NephopupOBaAHHBIE HAKNOH-
Hble MEpPEeropoaKy NPaKTUYECKU MCKNIo-
AT CTORYME BOAHBI B NPAMOYrCNbEHOM
KOPMyCE 1M TeM CAMEIM YCTPAHSAIOT nepe-
OTpaxXeHns Ha 33AHICI0 HacTb AMQppy30-
POB.

dacka 45° no kowmypy

3aHa pasMeTxa OTBEPCTUM Ha 3aaHen
CTeHKE KOPNyca. U3roToBneHKe Kopnyca u
ero GOopKa No TEXHOROrMU AHANOIUHHBI
aKYCTUYECKOW CUCTEME, ONUCLIBZEMOV B
cratke [2]. COOpKY M CKRe#ky BEpPXHEMN,
HUXHEN 1 BOKOBbIX NaHene#, a Takxe
BHYTPEHHMX MEperopoacK NPOBOLRT 40
YCTAHOBKU NEPENHEN U 3a8HEN NaHenen.
MNocneaden ycraHasAMBaKOT 33JHIO Na-
Henb B cbope.

KOHCTPYKLMA NOACTABOK NOKa3aHha Ha
puc. 3. BubBpopasBas3ka NnoaACcTasok ocy-
WECTBNNETCH C NOMOLLLIO LWMNOB, Ha Hux-
HE NAaHENU KOpPNYCa NPUKIEEHs! HeThIpe
CaMOKNEIOWUXCA Aucka mn3 ¢deTtpa gua-
METPOM 20 MM 1 TONWKMHOM 3...4 MM.

Cneayer OTAENBEHO OCTAHOBUTECH Ha
HEKOTOPBIX AETAanAX, KOTOpPLIE HE NOKa3a-
Hbt Ha2 yepTexax. B kauecTse 3sykonorno-
TUTENA UCMONb308aH NONyrPYBOLIEPCTHLIN
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BwBeaeHue Tpy6bl (Pa3oUHBEPTORE Ha
NAOCKOCTb 33AHE NaHenn AZeT Cneayio-
wWe NpevMyllecTea: yMexblweHue raba-
PUTHBLIX PR3MEPOB aKYCTUYECKON CucTe-
Mbl, YBENUHEHUE OTOAW B HIXKHEN YACTH
AMENasoHa 3a CHET OTPAXEHUS OT CTEHbI,
oTcyTCTeUe 8AvaHUS (a3ouMHBEpPTOPa Ha
patoTy ronoBok. 3a c4eT cMmewernun BY
ronoeku oTHocutenbHo oc HY—CH rorno-
BOK pocTuraercs fonee poeHas AYX u
DYX. CHsaTue Gacok no BCEMY NepuMeTpy
nepeaHei naHenu cNOcOBCTBYET Crnaxu-
BaHWIO AWArpaMMEl HATIPaBNEHHOCTU,

KoHCTpyKuMa KOpnyca nokasaxa Ha
yeprexax pMmc. 1. MicnonbsosaHue asyx-
CNOVIHbIX CTEHOK 43 MArepuanos ¢ pas-
AUMHBIM OEKPEMEHTOM 32TyXaHuusi Cno-
cOBCTBYET NYMIWEMY NOAABAEHMIO BMOpa-
LM B NCNOCE 38YKOBBIX YacTOT. B kopnyce
EK/IEEHBI ABE NeP(OPUROBAHHBIE NEPEro-
poAaky u3 haHeps!, UCKNIDYZIOWWE BO3-
HUKHOBEHUE CTosYMX BONH. Mo kpasm
nepeaHen NaHenu KOpnyca CHATLI (Gacku.
B orBepcTUM Ans EBLICOKOYACTOTHOW ro-
NOBKKM (Ppe3eposaHe Asa Nasa AN Bbiso-
AOE 3BYKOBOW KaTywku. Ha puc. 2 noka-

BOWAOK TONWMHOKW 8 MM, €r0 NpUKIEeUBaloT
8 arcekax H4—CY Ha 60xOBbIX CTEHKax.
BHYTP® KOpnyca CTeHKW NOKPeITEl CROEM
MNBA TonwwHOK 1,5...2 MM AN CHUXEHWS
subpauyii, Tak kak O6pa3yeTes ewe oamH
nepexonHbid CNoV MEXAY mMaTepuanamu
pasHoi NROTHOCTU. B kauecTee (azouH-
sepTopa Bbln UCNONbL30OBaH rOTOBLIA KOH-
CTPYKTWBHeHA y3en Visaton BR19.24 ¢ pau-
HOM TPYOB 120 MM 1 CeYeHUEM OTBEPCTHA
20 oM (4acToTa HacTpoiikv 63 Mu). Mpw
MOBTOPEHUW PEKOMEHIYETCH BECTH TC4-
HYID HACTPOWKY N0 XapaKTEePUCTUKE MOOY-
s UMNegaHca Z ¢ NOMOLWBI0 NPOrpaMMel
Speaker Workshop.

Ans NOAKMIOHEHUS ABYX aKyCTU4ECKUX
kabener K kaxaon konoHke {bi-wire) ycra-
HOBNEHa CNeuLuanbHan KnemmHas coopka
(C 4eThipbMsi KneMmamu), Npu NoETope-
HUM BO3MOXHO MCNONL3OBaHKWE MobbIX
APYruX KNEMM HALNEXALLEro Ka4eCTea.

Cxema 04H0ro u3 rpOMKoroBOpUTERed
nokasaxa Ha puc. 4. MNpu npoekTuposa-
HUM pazgenuTencHuiX GpuAbLTpos 6binc
UCNONb30RAHC KOMMBLITEPHOE MOOEAU-
pPOBaHWE PA3AMYHLIX BAPWAHTOB PUALTPA,



Aud c3adu

€KTMBHLIM AAHHBIM W CYGbEKTMBHOMy npo-

1 cnywupanuie. MNpumenesue cBopok (BMe-

CTO OOMHOMHEIX} KOHAEHCATOPOB TaKXe

CNOCOOCTBYET YAYHLIEHWIO 3BYHaHWS akyC-

TUHECKON CUCTEMBI. KaTyluku MHOYKTUBHO-

CTU HamoTaHsl Npoeoaom MIB-2 ¢ apyx-

@52 CNOMHOW NakoBoW n3onaumein: ans L1 —

avameTtpom 0,8 mm, ana L2, L3 — anameT-

e 7 pom 0,56 MM. Mexay cnosmu nposoaa

<+ nponoxeHa droponnactoean nexta {Gym).

- 78 Peauctopb B ¢punsipax — C5-16B mowy-
™~ HOCTBO 8 BT (6e3biHayKLMOHHLIE).

" & K AOCTOMHGTBAM AAHHOM aKYCTUYECKOM

> CUCTEMBl MOXHO OTHECTM ACCTATONHO

: poeHbie AHX, @YX » Manyio HepaBHOMep-

%' \ HOCTb B XapakTEPWCTUKE WMneaaHca

{MuHmmym 3,36 Om), yto genaer a3t

194 97 rPOMKOrOBOPUTENN HECNOXHOW Har PY3KGCi

Puc. 2 ana YM3Y, 3aeck cnenyer OTMETUTB, YTO

AUX n @YX He asnsioten

194 304 aBcoNaTHEM NOKa3aTenem

— KayecTBa  aKyCTU4ECKON

|S_§* cucTembl. ECTe MHOXECTBO

t } NPOMBILLNEHHbIX CUCTEM CO

! | g0 CAOXHBMN GUNLTPAMM K

poBHBIMM AYX U @YX, npu

75 | BTOM UX 3BYYAHUE HPABWUT-

o | % CA ganeko He BceM. M3 aTo-

E’, ! ~ ro cnegyet, 4TQ WHCTPY-

MEHTanbHBIN MeTon obec-

‘ | NeYeHUs KavyecTBa SBAS-

. ETCA NUilib OAHUM U3 MeTO-

100] 1700 DOB B pykax paspaboryuka

! J NPY NOCTPOEHWW BbICOKO-

% Ka4YeCTBEHHBIX aKyCTH4e-

ckux cuctem. MoxHO npu-

194 324 BECTW B NPpUMEp M3denus

HEKOTOPLIX BUPM, y KOTO-

pbix  AYX pmmMmeeT He-

Puc. 3 PABHOMEPHOCTY {NPOBANH)

no 4...6 ab ¢ yseTom oco-

+ Mﬁf _ feHHoCTell KPUBbLIX PABHOI

rpoMkocTv.  flpu  aToM

SR? BA1 6AZ Bonbwoe wcno noTpebn-

HY-CY J Tenel oTAa/YT NpeanoMTe-

o £ BALBAZ Y onee somon
B T 22mK | MBI3Z4.8 o

L3 tMK

5

BA3 H1188-06

AYX n @YX, cnpoexkTupo-
BAHHEIMW € UCNOSb30BAHU-
€M NUWb NPOrPaMMHBIX
MeTOA0B MOOENUPOBAHWA.

Npu NOBTOPEHUU AaH-
HOW AC BO3MOXHBI HEKOTO-
pble 3amMeHbl. Tpyby daso-
WHBEPTOPa MOXHO 3ame-
HUTB NI0OOI aHaN0OrMHHON 1
6n13KON MO CevyeHWUID OT-

06-C18
8Y JImMK L3 014 min
5 394K <2 0,24 wiw
+o
Puc. 4

MaKeTUPORAHUE, W3MEepeHue W Npacnay-
WMBAHWE KAXOOrO W3 BaPUAHTOB, B
pe3ynsTarte Nero yoanoch foay4uTe OnTu-
ManeHbik N0 AYX, PYX, NYX 1 3syNanuio
BapuaHT $uneTpa. HacToTa paspeneHun
nonoc — 3 klu. BY ronoeka BKNIOYEHA B
npotmeodase.

B ¢uneTpax mcnonb3osaHu oOTeue-
CTBEHHBIE KOHAEHCATOPH K73-16 Ha Ha-
npsixerue 160 1 63 B {p uenu Lobensa), ¢
AONYCKOM 5 %, B pesynbTaTte yero MoXHO
caenatb KOHOEHCATopHble cGopku Tpe-
Gyemoli emrkocTu: C1, C2 — otobpartbie
U3 HomMmHana 22 Mk® na B3 B (2 wr.),
C3—C5 — 1 mx® {2 wr}, nmoc 3,9 mrd
Ha 160 B, C6—C10 — 3,3 Mx®D Ha 160 B
{5 Wr.). 3TM KOHAEHCATOPH HE YCTYNAKT
Nno KaYecTBY WMIMOPTHHIM aHanoram, a B
psoe Cnyqaes u NPeBoCXOAaT UX Mo 0bb-

pepctua {20 cm?). BY ro-
noBKka 3aMeHuMa Gonee
aewesBon Visaton SC10
N/8, HO npu 3ToM NOTPEBYETCA KOppeK-
uma napameTpos bunstpa.

CNTUMENLHOE PACMONOXEHUE MPOMKO-
rosoputeneid (HoTo Ha pmc. B) npeg-
CTaBNAETCH Creaywwmm cbpasom: pac-
CTOSHWE OT CTeHbl — He mMeHee 30 ¢M,
PACCTOSHUE MEXAY FPOMKOrOBOpUTENS-
Mn AC — 2...3 M, paccTosHUWe ao cnywa-
Tenen — 2,5...3,5 m.

Mpu cpasHeEHUN AaHHOK cucTemb ¢ AC
Ha ronoekax SEAS H149 oHa nokasana
AYSWYI0 MUKPOOUHAMUKY B 3BYYSHWW,
Gonee BHCOKOE 3BYKOBOE AaBneHwe B
HWXHEW YaCcTW ananasoHa W Neperpysoy-
Hyto cnocoBHocTe. Takaa AC oCnapaer
“"OLCTPBIM”, AWHEAMMWNYHBIM  3BYYEHWEM,
NOAXOAUT ANA NPOCNYLUMBAHWA PasnNny-
HbIX XAHPOB MY3bIKU U BOCNPOU3BOANT UX
HE XyX€ aHaNOru4HbIX NPOMBIWAEHHbIX

Pwuc. 5

monenen ueHon 2000 gonn. CLUA v Go-
nee. HemanoBaxHbiM QakTOpOM SIBAKETCA
W LEHA HA UCMONb3YEMble AMHAMUYECKUE
rONOBKA,

JUTEPATYPA

1. Tweeter H1189-06 27TDFC. — <http://
www.seas.no/index.php?option=com_conte
nt&task=view&id=87&Itemidd=111>.

2. BembAHOBR A, AKYCTUHECKAR CUCTEMA
VERNA 50A-031. — Paavio, 2006, Ne 8, c. 13—16.

Peganrop —~ A. Coxonos, rpadumra — 10. Avapees,
¢oro - agropa

"ApKaga” — nocrtaska AMHAMUKOR
Hi-End knacca Peerless, Vifa, Scan-
Speak, Seas 1 BLICOKOKA4YECTEEHHbIX

E KPOCCOBEPHBIX KOMNOHeHTOB Mundorf.
AKYCTUYECKME KORGTPYKTORbI. ABTOMO-
BunbHan akyctuka. KoHoyibTaumm.
3aka3 TOBapOoB Ha caiTe
www.arkada.com.
HAocraeka no ecen Poccwun
‘ Cankt-NeTepbypr: {812) 449-77-50.
Mocksa: +7 919 7244369
E-mail: speakers@arkada.com

JONVVAS

WINMHX3LOMAGE

£0-£8-809 "vai

msoducg

nJ*0IpRIDNEW ;UaLELD Wand])

ni‘gjpeim)nsuoca

6002 “ZL 5N OMTvd



RQAPAAMO®

3BYKOTEXHUKA

Ten. 608-83-05

Mpuew cratei: mail@radio.ru
Bonpoce: consult®radlo.ru

PAAMO N2 12, 2009

M’MrapHbIt mukKwep

B. OBCAHHUKOB, r. Mepms

OnucsiBaeMbisi B CTATbE FMTAPHBLIA MUKLLEp MMeeT BXOAbI pasnii-
HOM HYBCTBUTEABLHOCT BNA NORKNIOYEHNS, TOMUMO RBYX FNTap, euie
O4HOF0 MUKPOMOHA 1 ellje JONOAHNTENbHOIO INeKTPOHHOFO HCTOY-
HUKa curvanos. B ycrpoiicTBe uMeercs B MeTpOoHOM (CM. CTarest
B. Banunkosa 8 "Paguno”, 1996, Ne 3 n 1998, Ne 6), nonesaubiit gns
peneTuunt 1 HAYMHIIOWMX My3bIKaHTOB. BO3MOXHOCTH MuKiuepa
PaciapReT Hanuune ABYX He3aBUCHUMbIX BLIXOR0S.

’_\Iuorue HAYMHAKOLME MYBBIKAHTbI-
L ¥V L rmTapuctel UCPLITHIBAICT 3aTpyaHe-

Puc. 1

Mukwep uveeT aea eutxona {Out A, Out B)
C HEe33aBUCHMON PErynupoBKONA YpPOBHEN

HUR ¢ npuobpeTeHnem OOCTYNHOW NO
LeHe annaparypsl, NpegHasHaqveHHON
MMEKHC anR paboThl C 3NeKTROrMTapoid v
MukpodonamMu. OBLINHO MCMONb3YIOTCA
OBITOBLIE YCUNUTENW 3BYKOBRBIX HACTOT, HE
MMEIoLLME CNeunanbHblX BHCOKOOMHbIX
BXOO0B AA9 NOOKMINEHWA 3neKTpornTa-
pui, Tem Bonee apyx. Kak npasuno, Bxoa-
HO€ CONPOTUBNEHWE OBITOBLIX YCUNUTE-
nen e npeeslwaer 47 kOm. Takoe Hepo-
CTATONHO BHICOKOR BXOORUE CONPOTURNE-
HUE CUNBHO LWYHTWPYET BLICOKOOMHbIE
3BYKOCHUMATENN W NPUBOANT K PAsoHapo-
BaHMIO OT NOANYHEHHOIC 38YKa UHCTPYMEH-
T4. Jna 3nekTporvtapbl, OCHALUEHHOW
ANEKTPOMArHUTHLIMU 3BYKOCHUMATENSA-
MU, TpedyeTes BLICOKOE BXOAHOE CUNpo-
TUBREHWE yCUnuTens — He meHee 1 MOMm.

Hannuve mwukpodoHHoro Bxoga ewe
HE peluaeT NpobneMy COBMECTHOrC yCu-
NEeHUA CUrHanoe OT MUKPOGhOHa W TTApLI.
OB ans sBcex Bxoaos 610K perynmpoe-
ku TemBpa 1 rpoMKocTU He obecneymneaeT
TPebYEMOro 3ByNaHna HY AN 3NeKTporu-
Tapbt, HY ONA MUKpedOHa.

3a4acTyio B YCUNUTENaX OTCYTCTBYET U
NUHENHbLIA BbIXOA, KOTOPbLIM HeoGxoauM
ANA 34ANUCK MY3BIKAIbHOW NapTuv rmia-
pucTa, 4T06b nocne NPOCNYWWBAHUS
paboTaTte Hag oLwmnbkamm.

Ucxoaa m3 BLILWEN3INOXEHHoro, Obin
pazpaboTtan Mukwep rutapucTa (boTo Ha
puc. 1), KOTOpLIA NpY BCE CBOEN NPO-
CTOTE MMEET BNEKTPUHECKME N BYHKLMO-
HANbHBLIE XapakTepPUCTUKW, AOCTATOMHLIE
ANA UCNONb30BAHWA €r0 B PeneTULMOoH-
HoW pabtoTe.

Mukwep (ero cxema noKasaHa Ha
pue. 2} ocHaweH Bxoaom Micr ana noa-
KJIOHEHUS AMHAMUYECKOTO MHUKPOhOHa.
Bz Bx0Aa — BRIGOKOOMHbIE EG1 1 EGZ —
npeaHasHaYeHe) A4N8 NOAKMNIICHEHURA 3neK-
Tporutap "Cono”, "Putm”. YHusepcans-
HblA Bx0g AUX — ANS NoOaknoHeHna apy-
rUX 3BYKOBOCMPOU3BOAALLMX YCTROWCTB.
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BHIXO[HBIX CWIHANOR, OAWUH U3 KOTOPbIX
MOXHO MOAKNIOYNTE K YCUNWTENIo, a apy-
rol — K JanUCbIBAIOLLEMY YCTPOWCTRY.
JANAa KOHTPONK yPOBHENA CUIHANOB Ha Bbt-
XoOax MUKLIED OCHALEH U3MepuTeneMm
YPOBHSR. Bulbop kOHTpOANpyeMoro kaHana
NPOU3BOANTCS MEPEKNI0YATENEM.

TexHUYecKUe XapaKTepPUTTUKA

KMo BXOAOB AA8 MUKPOGOHOB
ANA ruTapbl
YHUBEPGASBHBIX . . . ..ol 1

YyBCTBUTENLHOCTL  MUKPO-

¢oHHOro exoga, MB

BxoaHoe CONpoTNBNEHNE

MWKPOPOHHOTO BXxopa, KOm

B3BeweHHoe OTHOWERWE CUr-

Han/wym B MUKPOGOHHOM
xanane, nb

Monoca 4actoT C MUKPOGOH-

HOMO BxOA@ (MO ypOBHKQ

“1ab), Ty .............. 200...9000
YyBCTBUTENBHOCTb MUTAPHOIO

exona, MB

BxoaHoe GONPOTUBNEHue

rutapHoro exocpa, MOm

B3BeuwerHOe OTHULUEHNE CUr-

Has/LWyM B FTMTAPHOM KaHa-
ne, b

HyBCTBUTEABHOCTL  YHUBEP-

canbHoro Bxona, MB
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BxogHoe conpoTueneHne
yHMBepcanbHOro BX0Aa,
KOm

BaBewweHHoe OTHOLWEHWE CUr-
Han/WwyMm B yHWBepcanb-
HOM kaHane, nb

mybuHa perynupoBku Tembpa

Hauactote 125y, nb ...... -15/+2
ny6uHa perynupoekm Tembpa

Hauactore 10k, pb .... .-15/+7

MukpodOHHBIA BXOA, paccunTaH ans
paboTbl ¢ AMHAMUYECKMM MUKPODOHOM U
cobpaH Ha Mukpocxeme DAT K544Y[2A.

BxopnHoe conpoTtueneHne MY xopoLuo
COrnacyeTcs C COMNpoTUMBAeHUEM 6ornb-
LUMHCTBA ANHAMUHECKUX MUKPOGDOHOB.

KoapduumeHT ycuneHma kackaga Ha
mukpocxeme DA1 onpepensieTcs oTHOWe-
HWEM CONPOTUBEHUI pe3ancTopoB R2 un
R1 » npu Heo6xopuMOCTU MOXET ObiTb
WU3MEHEH.

Buixon, ycunutens yepes ounstp HUX-
HUX 4acTOT, 0B6pPa30BaHHLI 3neMeHTaMmn
R6 » C6, nopkioueH K TpaHaucTopy VT1.
3710 cnocobCTBYET YMEHBLUEHUIO YPOBHSA
rnomex n BY HaBoaoK B kaHarne.

BMUTTEPHBIA NOBTOPUTESNb HA TPaH3U-
ctope VT1 uckniovaet BIMsHUE HU3KOro
BXOQHOIO COMNPOTUBNEHUs Tembpobnoka
Ha paboTy kackapa npeaBapuTeNbHOro
ycuneHus Ha Mukpocxeme DA1.

HYBCTBUTENbHOCTU ANHAMWNYECKUX MUKPO-
¢oHoB. MNpu paHHbIX 3HaqeHnsx RC-ane-
MEHTOB TEMBPOBNOK NO3BONAET CKOPPEK-
TpoeaTtb AYX TpakTa "MMKPOGDOH — yCcu-
nmTenb — AMHaMnk” B LUNPOKUX Npenenax
n obecneunTtb cbanaHcMpoBaHHOE 3BYy4a-
HWe ronoca conucra.

Monoca nponyckaHus TpakTa OT MUK-
podoHHOro BxOpa Ao Bbixoga A npu
HepaBHoMepHocTn AYX 1 nb cocraBnseTt
200 Nu...9 kl'y. 310 OGecneumBaeT HeUc-
KaXEHHYIO nepenayvy cnekrpa neB4eckoro
ronoca.

CurHan ¢ Bbixoga Mukpocxembl DA2
yepes perynsatop ypoBHsi curHana R31
nopaeTcs Ha peauctop R32, oauH 13 BXO-
[0B CyMMaTopa CUrHanoB.

Bxoabi A8 NOAKIIOYEHUR 3NEKTPO-
ruTap cobpaHbl Ha NOMEBLIX TPAH3UCTO-
pax KM303E; ato o6ecne4ymBaeT BbICOKOE
BXOAHOE COMNpPOTUBNEHNE KacKanoB W
Manbii ypoOBEHb LYMOB. BxogHble Lienn
KackanoB MocTpoeHbl no cxeme PBY,
obpazoBaHHbiMK peaucTopamu R3, C3,
R7 u R4, C4, R8 ur0 yMeHbLIaeT ypOBEHb
HY HaBopok. Kackagbl Ha TpaH3ucTopax
VT2 1 VT3 uMeioT LWMPOKUIA IMHAMUYECKUK
avanasoH u 6e3 uckaxeHul nepenaioT
curHasnbl ¢ BonbLIMMKW aMnInTyaamMm. U3-
MepPEeHHbIW YPOBEHb CUIHANOB OT 3BYKO-
cHumarenei rutapbl Yamaha EG112UP npu
VCMNOSIHEHUM COJIbHBLIX MAapTWUIA gocTuran
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Kackap ~nHa  Mukpocxeme DA2 25 mB. Pexumsl paboTbl TPaH3MCTOPOB

K544Y02A npenctaensetr coboli akTuB-
HbI 6noK perynupoBaHus Temopa, B HEM
OCYLLECTBNSETCA KOPPEKLUUsA cnekrpa
curHanos Ha HY v BY. HomuHane! petanei
6noka perynupoBaHus Tembpa BbliGpaHbl
nexonn M3 0CoBEHHOCTEN CreKTpanbHON

onpenensinTcs NoAaHHbLIM Ha 3aTBOPbI
NOJNIOXUTENBbHBIM HAMpPSXXEHNEM CMeLLe-
Hus Yepes peancTtopbl R7, R8 ot nenutens
HanpsixeHus Ha peauctopax RS u R15.
3T0O HECKONbKO YBenMYMBAET MpPOBOAWN-
MOCTb KaHana TpaH3UCTOPOB W cO3paeT

ycnoBus pabotel kak B pexume obenHe-
HuA, Tak n oborawenHus. Mpamoi Tok B
Lenn 3aTBOP—MUCTOK €Lle MPaKTUYECKU
OTCYTCTBYET, U BXOOHOE COMPOTUBIEHNE
TPaH3UCTOPOB  OCTAaeTCA  OonblunM;
HanpsixeHWe Ha NCToKax TPaH3UCTOPOB —
npuMepHo 6...7 B. CurHanbl oT 3nekTpo-
MarHuUTHbIX OATYUKOB TUTap yCUNIMBAIOT
Kackagbl Ha Mukpocxemax DA3, DA4
K544Y[A2A. Ux koadduumeHT ycunenus
onpenensieTcs OTHOLUEHWEM COMPOTUB-
neHuii peauctopoB R21 n R12, R22 n R13
COOTBETCTBEHHO M MPU LAHHBIX 3HAYEHUSX
cocTaenser 10; npyn xenaHuM OH MOXeT
6bITb U3MEHEH MOA YPOBHU CUrHANOB OT
3BYKOCHMMATEsNEN ruTap nobbix NPON3BO-
autenen. MNpyn gadHbIX HOMUHanax gerta-
nein obecrneynBaeTcs OOCTATOYHAsA 4yB-
CTBUTENBHOCTb BXOOOB. YCUNEHHbIE CUr-
Hanbl NMOAAINTCA Ha PErynaTopb! YPOBHS
R25, R26 u 4yepes peanctopbl R28, R29 k
CyMMAaTopy CUrHasos.

YHUBepcCanbHbI BXOJ, COrnacyioLe-
ro ycwnutens Ha Mukpocxeme DAS
K544Y[2A npepHasHayeH ans noakoye-
HUS OPYrMX NCTOYHUKOB CUMHANOB K MUK-
wepy. Koadduument nepepaum Buibuparb
60nbLIUM HE CTOWUT, OH MOXET 6bITb BCErO
1...2, TaK KaKk CaMu YPOBHW CUIHAINOB OT
3BYKOBOCMNPOU3BOASALIMX YCTPOWCTB AO-
CTaTO4YHO 6onblive U JOCTUralT He-
CKOJIbKO COTEH MUnmBonsT. K 3Tomy Bxo-
Ly MOXHO MOAKONUTB, HANPUMEp, BbIXOA,
3BYKOBOW KapTbl KOMMNbIOTEPA, @ NpU BOC-
Npou3BeAeHUM My3bIKanbHOrO Martepua-
na no6uMon rpynnsl — novrpars "B rpyn-
ne” u MMeTb BO3MOXHOCTb COBEpPLUEH-
CTBOBaTb CBOE MacTepcTBO Ha penetu-
uMn. Beixop 3TOro kaHana MNOAKIHEH
yepes perynatop ypoeHs R27 k peaucTto-
py R13 cymmaTopa curHanos.

Cymmartop curHanoB o6pa3oBaH pe-
3nctopammn R28—R30, R32, R33 n OY Ha
mukpocxeme K544Y[O2A (DA6). Beixopn-
HOW CUrHan cymMmartopa 4epes perynstop
ypoBHSA Ha R35 nogaeTcs Ha BuIxon KaHa-
na A. BoixopgHow kaHan B npepcrtaBnseTr
coB0M 3MUTTEPHBIN NnosTopuTens ¢ GHY
Ha Bxoge TpaHaucTtopa 2VT1. Punstp
HY, obpasoBaHHbIli anemeHTamn 2R1 n
2C2, BnusieT Ha AYX 0Boux kaHanoe B
obnactn BbICOKMX 4actoT. Perynsatop
YPOBHS curHana kaHana B 2R4 BknioueH B
Lenb 3amuTTepa TpaHaucTopa. Oetanwm,
OTHOCSLUMECH K SMUTTEPHOMY MOBTOPU-
Teno kaHana B, B 0603HaveHUn umeiot
npedukc 2.

U3ameputens ypoOBHSA BbIXOOHbIX
CUrHaNoB CoAepPXUT B cebe ycunurenb
Ha Mukpocxeme DA7 K544Y[2A v petek-
TOp C yABOEHMEM HanpsaxeHus. [Ons
WUCKIIOYEHNS BAMSIHWUSA Ha NpeaLIecTBYIO-
e Kackaab! BXOAHOE COMPOTUBNEHUE
U3MEPUTENS YPOBHS BbIOPaHO A0CTATON-
HO 6onbwnmM n coctaensier 100 kOMm. Yye-
CTBUTENIbHOCTb MHAMKATOPA MOXHO KOp-
PEKTMPOBaTbL NOACTPOEYHBIM PE3UCTOPOM
R38. OcobeHHOCTL MOCTPOEHUA Lenemn
3apsakM Mo paspaaku  KoOHAeHcaTopoB
obecneunBaet ObICTPYIO pPeakuuio UHOW-
KaTtopa Ha yBenuyeHWe YpOBHS BXOOHOIO
curHana, a npu pe3koM YMEHbLUEHUN
YPOBHSA HECKOJSIbKO CHUXAET CKOPOCTb
cnaga nokasaHui nugukartopa. 3710 ycT-
paHsieT pbIBKWM CTpPesnku uHaukatopa u
obneryaet Bu3yanbHOE BOCMPUSITUE.
Crtpenoynbin niankatop M68501 paspa-
60TaH Ans NpUMeHeHns B MarHUTodoHax
M MoKa He CHAT C NPoOn3BOACTBA.

JONNVVAS

WINHX3L10MA8E

G0-£8-809 ‘'UoL

219 waudy

1oLl

nJ olpeI®}NSuod :1lasoduog

nsopeig|iew

6002 ‘21 5N OUIvd



=
I
>
=
O
4
>
4]
M

Ten. 60B-83-05

Mpwnem cratei: mali@radio.ru
Bonpochi: consult@radio.ru

PAOWO Ne 12, 2009

MEeTPOHOM W3rOTOBNEH HA OCHOBE
ONUCaHWUA, ONYOANKOBAHHLIX B XypHane
[1. 2]. K o6ecneunBaeT GOPMUpPOBAHNE

- - s w - - o == curHanos Temna ot 40 ao 210 ypapos B
. " ~y N ' ok MUHYTY C BbieNeHWeM CUNBHOW Aonu
) ¢ - - L -, - TakTa. PErynatop ypoBHS CUrHana Metpo-
' - - b HOMA COBMELUEH C BBLIKNIOHATENEM €70
' MUTaHURA. METPOHOM — BECBEMA NONE3Hoe
= . AOMNONHeHWe K MUKLLERY: NPU PENETULURX
' OH NO3BONHAET PAa3BUTE Y MY3bIKAHTA YyB-
CTBO TEMNA W pasmMepa.
T— Mpu nNutanmm mukwepa ot Harapewn
»~ "KpoHa™ nan "KopyHa™ {(UMNopTHbIE aHa-
noru 1604 wnu 6F22) ero srniouenmne cey-
LECTRNAETCH MUKPOMNENEKMIONATENEM, HA
pLivar KOToPOro BO3AENCTBYET UEHTpaNb-
Puc. 3 l Hbi? CTERPXKEHS WTEKEPE, BCTABNAEMOrO B
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rHe3po Bbixopa kanana A mukwepa. Mo-
TpebnRemMbiil TOK MUKWEPa B CpEHEM —
okono 30 MA. EmkocTb ceexell Gatapen
“"KpoHa" aoctatoqHa ane padoThl MUKLLe-
pa B Tevenme 10...12 u.

CereBoi#t 6nok nuranws. O6osHa-
YEHWA BNEMEHTOB CXeMbl HA PUC. 2, OTHO-
CALMXCA K ceTeBoMy 610Ky, nONONHEHbI
npedmrkcom 3. [Ing n3arotosneHns ceTeso-
ro GnoKa NUTaHNs MOXHC MCNCNL30BaTb
TparcgopmaTop MowHocTe 0,5...1 BT ©
HanpPAxXeHWeM Ha BTOPUYHBIX 0BMOTKAX
2x12 B. Mlpn »Ccnonb30BaHUM CEeTeBoro
Bnoka NUTaHUA MWKpONepeKniyYaTenb
MOXHO WCKJIOYUTh, TENNCOTEOA ANA MWK-
pocxembl cTabunuaaropa He TpedyeTca.

Ana oiecnevenus paGoTs ONepaunoH-
HbIX YCUANTENEN NPU OAHOMNONAPHOM M-
T2HAU Ha WX HEUHBEPTUPYIOWME BXOAL
noaaHo HanpaxeHue cMelueHns +4.5 B or
AEenUTENA HANPSAXEHUA Ha peancTtopax RS
nR15.

Aeranuy v KOHCTRYKUUA. [pyMeHeHe
BO BXOSHBIX LIENSX KEPAMNYECKUX KOHOEH-
caropop K10-17 HexenatenbHo, OHU NPo-
SABASIOT OLUYTUMBIN MWKPOGOHHBIV 3~
¢dexT. 3pech Nyuile NPUMEHWTE KoHOEeHTa-
voput K73-17, ocransHnie — K10-17. Ha
puc. 3 ux BuaHo. B MukLepe NnpuMeReHs!
OKCHAHO-NONYNPOBOAHVKOBEIE KOHAEHCA-
Topbl K§2-1 (B CUrHanbHBIX LLENSX), OKCUAa-
Ho-anexTponuTnyeckue KS0-35 Ha Hanps-
xeHue 16 B unm ux uMnoptHee aHanorn.
Boe nocTosHHsIe peavcTopsl — MAT-0,125,
HO paamephl NNark! AONYCKaT YCTAHOBKY
peavctopoe MJTT-0,25.

Bce BxOaHbIE N BbIXOAHLIE DA3beMY) —
noa wrekepsl Jack 6,3 mm. C uenbio
YMEHBLUEHUS YPOEHS WYMA U HABOLOK BO
BXOAHBX pasbemax CBOOOAHBIE BXOAM
3AMBIKAIOTCA Ha 06LWMIA NPOBOA, B BLIXOA-
HblX 3ambikaTeny He ucnoabaylotca. Mo-
[0BHLIE pasbemMbl APUMEHSKITCA B Tene-
BU30pax ANA NOAKNIONEHWSA TONOBHBIX
TenepOHOB, HO UX MOXHO 3aMEHUTb Opy-
MU NOOXOAALLNMU,

Mukwwep cobpaH B KOpnyce ¢ pasMepa-
M 320x60%x100 MM, U3rOTOBNEHHOM K3
meTanna. flevartbie NNaTkl M3roTOB/EHbI
13 CTEKJIOTEKCTONUTA TONLWMHOW 1,9 MM,
PazMepbl nnatbt Mukwepa {puc. 4) —
140x81 MM, NRaTL! IMWTTEPHOTC NOBTOPW-

Tens «kanana B (puc. 5) —
25%57 MM, nnatel ceTeBoro Bnoka
nutanua (puce. 6) — 38x64 mm.
MNpw paspabotke ne4aTHBIX
MNar WCNoNb30BaHA NPOrpaMma
DipTrace Lite Edition V1.50 (daii-
Nl ¢ pacwuperveM dip), a s
pa3patoTku NepeaHen naHenu —
nporpamma FrontDesigner 3.0
(daiinw ¢ pacwmpenvem fpl}.
PucyHok nepegHen naHenu (B
YMEHbLLWEHHOM BWLE MOKA3AH HA
pyuc. 7) nevatancs Ha CTRYHUHOM
npuHTEpe Ha OOBYHOW Oymare,
3aTeM RpoOBOOUNOCH OAHOCTO-
poHHEE NaMWHWUpOBaHWe. 3awmn-
WEeHHdA nNaMUHaTOM nNepeaHsan
danbnaHent 0BpaLeHa HapyxXy,
HE3AWMIIEHHOI CTOPOHOM oOHa
npUKNeeHa K MpeaRapuTenbHO
NOKPELUEHHON  MeTannuyeckou
nasent MUKWepa KNesawWwwM Ka-
panpawom RADEX, npeanasHa-
4eHHBIM N8 CKNenBanua Bymaru.
Mepen npuknensBanvem ¢anbtli-
fMaHeny, UCNCNb3ys HaXAAYHYIO
Gymary ¢ MEnKvM 3epHOM, Hano
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3BYKOTEXHUKA

ven. 608-83-05

Npwem craten: mail@radio,ru
Bonpocwm: consult@radio.ru

PAAMO Ne 12, 2009

NPWAETE OKPALLUBHHOW MOBEPXHOCTY He-
fonblwyd WepoxoeaTocTk. Mocne 3TOro
cneayeT yaanuTb CYXCW TKaHbio Nbiib W
HAHECTU Ha OOpPabOTaAHHYIG MOBEPXHOGCTE
Knen. JT0T KNeW He NPOHWUKAET CKBO3b
GyMary U He pacTBOPAET YePHUNA NPUHTE-
pa, a NoCNe BLICHIXaHUA NPOYHO YOEepXn-
BEET NAMWHWPORAHHYKY (PanblinaHenn v
3AWMLLZET €€ OT BO3MOXHBIX MexaHnye-
CKUX NOBPEXAEHVA,

MamepeHns napaMeTpoB MWKLWepa
NPOBROAMANCE € NOMOWLID Mpubopa
PAI-TB-YKB (paaro4acTOTHBIA aHanuaa-
TOP NEepPeaAaTirKoB), NPEeaHA3HAYEHHOIO

ans namepedus napametpoe TB n YKB
NepepaTunkoB Ha pagwovactTorax. OH
WMEET BO3MOXHOCTb NPOBEAEHUS W3ME-
PEHUIA U HA 3BYKOBBIX HYACTOTAX.

Mpu MenbITaHKMKM MUKLWEpRa KUCNONb30-
Ba/UCE YCUNUTENb MY3blKanbHOro LeHTpa
Technics SC-CA1060 (2x40 BT), anekTpo-
rutapa Yamaha EG112UP, anexrpoakyc-
Thyeckas rutapa Epiphone PR-4E u gopa-
GoTanHHuA MrkpodoH Philips SBC MD 150
KMTAACKOro NpouaeopcTea. Pabota Muk-
wepa NoAyyuna XOpOW YK OLEHKY MOMX
ApY3eri—My3bIKaHTOB; OTMEYEHO yaAOHCT-
BO paboThl G HAM.

JINTEPATYPA

1. Bannvkoe B, My3oixanbHe i METROHOM, —
Pagwo, 1996, Ne 3, c. 52—585.

2. BanwnnkoB B. YCo8CPULICHCTBUBAMHLA
MYy3HKaNEHHI MeTpoHom. — Paguop, 1998, Ne 6,
c. 50—52.

O7 peganmns. fpahuyecKkine Marepuans K
crarve, paspaboraHape € UCITOAL30BAHNEM
KOMOBIOTEPHBIX TIPOTDAMM, Da3MELeHB Ha
wawem FTP-cepsepe no agpecy <ttp://
ftp.radio.ru/pub /2008/12 /mixer. zip>,

" penaxrop — A. Coxonos, rpauka — 0. Anunpées,
HAMECTORLUM — B1OPa

OBEMEH ONMEITOM

CeBeToaAMHaMMyeckas ycTaHOBKa
E. KPETUHUH, r. Toponey Teepcxoi obn.

pennaraemMan yecraHoeka WCNons3y-

€T A8 CO3AAHUA NPUNYANUELIX LBE-
TOBBIX OTTEHKOB Ha GONbLUMX NOBEPXHOCTAX
30aHUIA KU OTKPBITLIX Anowagkax. K ren
MOXHO NOAKIMIONUTL Namibi HAKAMBAHWA
CYMMapPHOW MOLHOCTEK 0o 60 kBT. YeTa-
HOBKA, GXEMa KOTOPOM MOKa3aHa Ha PUCYH-
K€, COOEPXUT MUWHUMYM DAaMOAETanei, He
TpelyeT HanaxueaHus ¥ nonbopa aetanen.
Kaxpas rvpnanga namn KpacHoOro, CUHero
W 3eneHOro LUBETOB HA CXEME YCNOBHO
NOKa3aHa OOHOK NaMNON, COOTBETCTBEHHC
EL4—EL6. [Ina pacyeTa 4ncna napannesib-
HO COEOUHEHHBIX TAMIN B K&XA0M rmpnaHae
LOCTATONHG EAUHCTBEHHOW DOpMYbl

P=Ux|,
rae P — cymmapHan MOWHOCTL /lamn B
rupnaHae, Br; U = 220 B; | — gonyctnmeiin
TOK TpuHucTopa (V81—VS3), A, flamns
EL1—EL3 SHUONETOROrQO wnn XenToro
Leeta noaceeunBalnT GoH. Bo nabexanne
NapasuTHOW NOOCEBETKU WX MOLHOCTh
Heobxoaumo BuibMpaTh 3HAYUTENBHO
MEHBLUEH MOWHOCTU rupnana. O6bIuHO
goctarouso 100...200 Br.

PasMepsl TENNOOTEOA0B, HA KOTOPbIX
YCTaHARNMBRAOT TPUHUCTOPL VS1—VS3
1 auoasl VD4—VD7, 3aBUCAT OT MOLLHO-
cTU rupnasp. Ecnv ola He npesbiwaeTt
5...10 kBT, TennoorBOgN MOrYT WM He
notpefoeatbed. MpK MOLWHOCTU TUPNRH-
Aol He Bonee 2,2 kBT MOxHO Bea Kakux-
NGO M3AMEHEHWI B CXxeMe 3aMeHUTL Tpu-
HucTopsl T151-100-6 meHee MOLWHBIMG —
K¥202M wnn KY202H. CooTBETCTREHHO U
avogel [161-250-6 MOXHO 3aMEHUTH HA
O-50-4¥XS1-2.

CeyeHne MOHTaXHbIX MPOBOAOB, CO-
E0WHRIOLMX NAMNbt, TPUHUCTOPBI ¥ ANO-
Abl VDA4—VD7 mexay cobon u ¢ CeTbid
HEeOBXOAMMO BLIBUNATL MCXOAR U3 MAKCU-
ManLHOrO (BCE Namnbl BKIIOYEHBI} NpoTe-
KAKLWEero no HUM Toka. Ha 3TtoT xe 1ok ¢
HEKOTOPHM 3anacoM aonxHa ObiTb pac-
cuuTaHa nNnaekan BcTaska FUT.

Cneayet umeTs B BuAy, 4To cbopka
rUpnaHg M3 HeGONLLIOTD YMCNA MOLLHBIX
namn (Hanpumep, W3 NUHEWHBIX FanoreH-
Hbix J117 MowHocTeo 500 BT ¢ yokonem
R7S wnu OBbLIYHBLIX namrn HakanusaHWus
MOLWHOCTBIO 1 KBT ¢ uckonem gnameTpom
40 MM) NPUBOOMT K GOMBLUOH UHEPLIMOHK-
HOCTH YCTEAHOBKW W3-38 [ONMTENbHOro

PA30rpeBa ¥ OCTbIBAHUR TONCTLIX HUTEW
Hakanueanwa. [lpepnoututenchHee wne-
NMoNL30BaTe KOHYCHblE AnamMnbl MOWl-

ueBbie N1 BPoHEBHIE MAarHWTONPOBOALI C
MarHUTHON NPOHULAEMOCTHIO HE MeHee
2000. MopoiayT U yHUdUUMPOBAHHLIE
UMNyneCHEIE Tpadcdhopmaropel MUT-1 ¢
koappuumneHToM TpaHchopmaumm 1:6.
MNMepeknuarens pexumos SB1 — no-
BOW, OT raneTHOro O KHONOYHOro. B ero
BEpXHEM (N0 CXEME) NONOXEHUN TPUHKUC-
TOpaMn yNpaeasioT UMNyneCbl oT U1 —
6noka PABO3 oT MUraKLLEN ENOYHOM TUp-
naHabl. COBCTBEHHO rMMPNAKabI 3aMeHeHbl

~220 VD4-VD7?
28 -_;‘Fm + 1612506
0?1 VD1 E
SB1 1 MK 2268
U1 o803 i T A
G N R7 |vs1
k_‘— %1 —_}]\— ! I |56 |T151-1006 ELa
N S T
c
R1_510 1 B3I 0.1 Mx - }1\2/%8
R2 510 4 _4_0,,'
g b 1|58 |¥t%11008
= - ELS
R4 47 .
Kanan A i NEL2 ®_4
2 c3
(= 1 0,1 mK vD3
3 R5 47K : T3 |42268
£ |Kanan B ___{
&
RO [vs3
3 KaHan C ReAq 4 I ! {56 [Ti51-1006 E16
s 3
5] ™NTEL3 l ®

O ui o————ro-

HOGTEHO He Gonee 250 BT ¢ BHyTpeHHUM
3epKanbHbBIM NOKpeiTMeM. B nepeom cny-
uge U3MEeHEHWRA LUBeTa W ALAYTOHA nony-
vaTca Gonee MArkMMM, BO BTOPOM —
Bonee peskumn, Ho ato yxe geno ekyca.

Auvoap J226B MOXHO 3aMEHWTE Mio-
OsiMU MMNYNBLGHBIMU WK BBINPAMUTENb-
HbIMKM Mano W cpegHer MOLWHOGTU.
NocTosHHbe peancTopel — MIT-0,5, ne-
pemenHbie — G-I, CNO-0,5 nnn CN3-4a.
Konpencatops — MBM, KNG, KM. Ons
UMNYNbCHBIX TpaHchopMaropor T1—T3
UCMNONb30BAaHLI CTaNbHBIE MarHUTONPOBO-
aul LWSxS o1 TpaHchOpMaTopoB Ana Kap-
MaHHBIX paguonNpUEMHUKOB. MepBod Ha
KApKAGC HamMaTbIBakT 06MOTKY | M3 B0 BUT-
KOB fTAKMPOBAHHOIC NROBOAA AUaMETPOM
0.2 MM. Ee u30anpyioT naBcaHoBOW wunu
GTOPONNACTOBOV NEHTOM. 3aTeM Takum
€& NpoBogoM avametTpom 0,12 MM Hama-
TeiBaIoT 06MOTKY [l A0 2AaNoAHEHNA KapKa-
ca. MNpu MCnonb3oBaHUU MarHWTONPOBO-
A0B OOnbWEro ceqenns  (Hanpumep,
LW12x35) B 06MOTKE )| 80NXHO ObiTo 400~
500 BuTkoB. MpPW OTCYTCTBUM CTANbHbIX
MOXHO NPUMEHUTb U HEPPUTOBLIE KONb-

BKEVBANEHTHBIMW MM NC CONPOTUBIEHVIO
peaucTtopamu R1—R3. B HuxHEM nonoxe-
HAW NepeknicHaTens ynpaensowme cur-
Hanbl NOCTYNAKT OT G6J0Ka NONOCOBBIX
DUNLTPOB LBETOMY3bIKANLHON YCTAHOBKW.

Pegaxrop — A fosrui, rpaduka — A. Qonruit

“ PagwogeTtann — nouTon.
Konpgencatopel WIMA  kopnych,
| MUKPOCXEMb!, TPAH3UCTOPbI, 3NekT-
| DOHHBIE NAMMbI, THE3A3, PE3UCTOPH,
| TyMOAepbl, HOXHBIE NEePeKIHNATENN.
Mel paboTaem B PpO3HULLY U ONTOM.
Caiit:
‘ smb-effects.ru, smb-music.ru
! Odwc: r. Mockea, Cubupckwnin npo-
| esn, a.2/8r, od. 405 (407) {4-1i 3Tax).
Tenedonu: (495) 517-87-84,
{495) 517-33-41.




HOBOCTU BELLAHUA

n. MUXAWJIOB (RV3ACC), r. Mocksa

TENEBU3WUOHHOE BELLLAHUE

POCCUA. KoHTMHEHTaNbHan XOKKEN-
Has nura (KXJ1) o6bsiBuna o cosaanmm Xok-
KeliHoro TenekaHana. 06 atom coobLiaet
odpuupmansHbin cant KXJ1. Kanan "KXJ1-TB"
¢ 1 oktabps nocTyneH aboHeHTam KoMna-
HuM "HTB-Inoc”, y KoTopbix eCTb 060py-
noeaHve ¢opmara HD nubo npuemHuKn
dopmata "mpeg4”. AGOHEHTHl KabenbHbIX
CeTeli CMOTyT CMOTPETb Nepefayun KaHana
¢ cepeanHbl aHBaps 2010 r. KoHuenumio n
CeTKy BelliaHms KaHana 6ynet onpeaensito
PEOAKUMOHHBIN COBET, KOTOPLIA COBMECT-
HO cdopmupytoTr KXJT u "HTB-MNnwc™.
TpaHcnauMammn MaTyeli OyeT 3aHUMaTLCS
"HTB-MNnioc™. Npeanonaraetcs, 4To B KaxX-
ObliA urpoBoii fieHb KXJT XOKKenHbIl Tene-
KaHasn nokaxeT He MeHee AByX MaTyel B
npsimoi TpaHcnsaumm. Euwle ape wrpol 6ynyt
nokasaHsbl B 3an1cK. Kpome Toro, Ha "KXJ1-
TB" nnaHupyroTcs aHaIMTUYeCKue Y HoBO-
CTHbIE NporpamMmbl, 0630pbl MaTyel u apy-
rme nepefadn o xokkee. B Hactosiee
BpeMs matun KXJ1 TpaHCnupylotca Ha
TenekaHane "Criopt”.

MOCKBA. Bcepoccuinckas rocrenepa-
nvokomnanns (Bl TPK) npepnoxwvna B tec-
TOBOM pEeXMMEe MNO3HaBaTefbHbIK KaHan
"Mos nnaHeTa”, NOCBSILLEHHbIN Hayke, uc-
TOpWU M NyTellecTBusM. B nnaHax B TPK B
6nmxarniume HECKONbKO NET npepnonara-
erca co3aarb nopsaka AecsTv NofAoGHbLIX
KaHasoB, BelllaHWe KOTopbIX Oyner ocy-
LLeCTBASATLCA KabeTbHBIMWU U CMYTHUKOBbI-
mun onepartopamu. Yxe B 2010 r. kKomnaHus
HaMepeHa peann3oBaTh ABa-Tpy NPoeKTa.
Oxupaercs, 4To BCe OHW OyayT UMEeTb
Hay4HO-NO3HaBaTeNbHYIO TEMaTUKY.

Kanan "CrnopT”, TtaKke npuHagiexa-
wuin BITPK n o6xopswmincs el CnMLKOM
noporo, ¢ aHeaps 2010 r. Npekpatlaer Be-
WwaHre. OxmpaaeTcs, 4TO BMECTO Hero Oy-
NET CO3[aH OPUEHTUPOBAHHLIA Ha MO-
noaexb NpoekT "Poccua-2".

Bcnepn 3a rocynapCTBEHHbIM TEneka-
HanoMm "Cnopt” KOHUENUMIO MOXET CMe-
HUTb OPYron CNOPTUBHBLIA 3PUPHLINV Tene-
KaHan — "7 TB". PykoBOACTBO KaHasia yxe
0TKasafiocb OT NPAMbIX TPAHCALWIM HacTn
COpPEBHOBaHWUIA, B TOM YACTIE MOTOMOHOK W
CMOPTUBHBIX HOBOCTEW, HO €Lle He onpe-
OEeNnNoCb C HOBLIM KOHTEHTOM. YyacT-
HUKW pblHKa npepfiarailoT pacCMOTPEeTb
BapvaHT NO3HaBaTeNbHOro kaHana gpopma-
Ta "Discovery”. Takum obpasom, "7 TB" —
yXe BTOpPOW CMOPTMBHHIA TenekaHan B
Poccwm, 3aaBuBLUNI 06 NBMEHEHUSAX B KOH-
uenumn BellaHus. CerogHsi 3TOT KaHan
MMeeT BecbMa HeDONbLLYIO ayIUTOPUID U
HEBLICOKME PENTUHIOBLIE NOKa3aTenm, 4to
BNEYET MOTEPIO WHTEpeca peksaMmopare-
nei. Huskne xe peksiamHble AOXOflbl He
NO3BONSIOT KaHay 3aKyrnaTb NpaBa Ha peii-
TUHIOBbIE CNOPTUBHLIE TPAHCNALMN.

A3EPBAWULOKAH. lNepBulli MexayHa-
POAHLIV TENEBU3NOHHLIN KaHan Asepbaii-
IkaHa "ATV International” ("ATV Int.™), Be-
LaWwmin- Ha YeTbipex a3blkaX (apMsiH-
CcKui, dapcu, aHIMUNCKU U PYyCCKuid),
BriepBble Bhillen B 3dup 5 oktadpa. Ho-
BOCTHbIE 610KV BLIXOOAT ABa pa3a B AeHb
" Bpews sciony — Beemuproe (UTC).

MSK spemsi = UTC + 3 y (3umHuii neprog).

no 12—15 MMH Ha KaxaoMm s3blke. B Ha-
cToduee Bpems Beaetca paborta Hapn
CheEMKaMU HECKOSNbKUX AOKYMEHTaSIbHBIX
duUnbMoB 0 pecnybnuke. Apean BellaHus
3TOro TeneKkaHana Ha Ha4afbHOM 3Tane
pPacnpoCTPaHAETCs Ha COCENHNE CTPaHHI.
3areM, No Mepe BO3MOXHOCTW, ayauTo-
pus ByneT paclumpsTbes.

PAAVNOBELLAHUE

MOCKBA. Terepb nporpaMmmbl MHOBE-
wartensHou pagmokoMnanmm “Tonoc Poc-
cun” MOXHO CryllaTb Yepes MOOUMbHbIN
TenedoH, MeloLmii BuiXxon B VIHTEpHEeT.
COBpEMEHHBLIE TEXHONOTMN MO3BONSAIOT
[enartb 3To ¢ MakCUMabHLIM YIIOOCTBOM
M C OTAIMYHBIM KQ4ECTBOM BE3[IE, M€ €CTb
coToBas CBS3b. Tak, cneumanbHO Co3aaH-
Has anga “Tonoca Poccumn™ nporpaMmma
(becnnatHO cKayatb €e W nonyyYuTb
WHCTPYKUMW MO WUCTNONIb30BAHNKD MOXHO
Ha canTe komnaHum <http://rus.ruvr.ru/
mobile.html>) no3Bonger nNoaknKYNTL-
C$1, €CNM HaxaTb Ha 3HA4OK MUKTOrPaMMbl
paguocTaHumu, KOTOPLIM MNOSIBUTCH Ha
3KkpaHe TenedoHa. Eue ogHo ynobcteo —
BCE BellaTeflbHble CyX6bl CTaHUMn 06b-
eauHeHbl B OfMH nakeT. 3arpy3uB Ha
MOOUNEHBIK TenedoH OOHY NporpamMmy,
MOXHO cnywaTb “Tonoc Poccumn™ Ha
no6om 13 17 A3bIKOB BellaHua (B Onuxaii-
el NepcnekTMBe Ux HYUCO YBENUYUTCSH
0o 39). B nepBoit cTpoke MeHio 6ynert oTo-
6paxarbCsl TOT $3blK, KOTOPOMY Crylla-
Tenb OTHAET MpeanoqvTeHve, a panee —
BCe ocTanbHble. KpyrnocytodHoe Belia-
HWE MOXHO ByAET CNylWwarb B PEXUME OH-
naiiH, a B nepepadyax Ha a3blKax, KoTopble
TPaHCIMPYIOTCS HE KPYMOCYTOHHO, NOMMN-
Mo npsimMoro adwupa, 6yayT npucyTCTBO-
BaTb BbINYCKW MOCNEJIHNX HOBOCTEN M
NOBTOPbI BEXKHENLLMX NPOrpaMm.

FTEPMAHUYA. PagnoctaHuus "Hemel-
kas BonHa" Ha pycCKkoM si3blke B nepurop,
3UMHero cesora 2009—2010 . pabora-
et: 01.00—02.00 — Ha yactotax 5925,
15640, 17770 kI'y; 02.00—03.00 — Ha4yac-
ToTax 5905, 15640 kIy; 03.00—04.00 — Ha
yactoTtax 693, 1188, 5905, 15640 kI'u;
04.00—05.00 — Ha yacTtoTax 693, 1188
(no 04.30), 12025, 15640 kl'y; 05.00—
06.00 — Ha 4acTtoTtax 693, 1188, 5915,
15640, 17700 kMy; 06.00—06.30 — Ha
yactotax 999, 5910, 15640 klu; 07.00—
08.00 — Ha yvacTtoTax 693, 1188 klu;
15.00—16.00 — Ha yactoTax 693, 1188,
9715, 11720, 12070 kly; 16.00—17.00 —
Ha YyacToTtax 693, 999, 1188, 9715, 11720,
12070 kl'y; 17.00—18.00 — Ha 4yacToTax
693, 1188, 9715, 11605 kMu; 18.00—
20.00 — Ha yacTtoTax 693, 1188, 5840,
9635, 9715, 11605 ku; 20.00—21.00 —
Ha yactoTtax 693, 1188, 6180, 7425 kl'y
(Mpumeyanus: 963 kly — petpaHcnsTop 8 Moc-
kBe, 999 | — perpaHcnsaTop s Ipyropuonone,
Mongasus; 1188 kfy — perpaHcnsTop 8 CaHKT-
fMetepbypre).

FPEUMUSA. Pagno "Tonoc Mpeumn” te-
nepb TPaHCIMPYET MporpaMMbl Ha pyc-
CkoM f3blke B 09.30—10.00 Ha yactoTe
11645 kIu,.

JIATBUSL. MNepBas nporpaMmma pagno-
ctaHuuy “Latvijas radio” ("JlarBuiickoe

paauo”) ¢ 12 okTabps BO3poauna HoHHoe
paavioBellaHue. JIBYXMUHYTHEIE BLIMYCKU
HOBOCTEN NOABNAIOTCA B 3PMpe eXeHacHo
C NONYHO4M A0 NSATU YTPa, 3a UCKITI0HEHN-
€M Yaca HOuMn, Korga WaeT nporpaMma c
0630poM COBHITUIA Npeabiaylero aHs. Mo
MHEHWIO PYKOBOACTBa CTaHumu, “Latvijas
Radio” — eguHCTBEHHOE CpeACcTBO Mac-
coBol nHdopmaumm B JlatBum, KoTopoe
MoxeT obecneunTb 6GecnepeboiiHblii
NOTOK HOBOCTE KPYIMOCYTO4HO.

MOJAABUS. MNporpammbl "TpaHc-Mu-
POBOro pagmno”™ Ha PYycCKOM $3blKe pe-
TpaHcnupyeTtcs depe3 500-KunoBaTTHLIN
CpEeOHEBOMNHOBLIN NepenaTyvk B [puropmo-
nose Ha Yyactote 999 kI'u: No noHeLensHN-
kam — B 20.00—20.30; no BTOpHMKaM u
BockpeceHbsiM — B 20.00—21.00; no cpe-
ham, yeTBepram m nsitHiuam — B 20.30—
21.00; no cy66otam — B 20.15—20.30.

NOJNIbLWA. PacnncaHue pagnocTtaH-
umy "TonbCkoe papgmuo ONs 3arpaHvubl”
(6biBwasi "TNonoHna™) B 3MMHEM ce30He
2009—2010 rr.: Ha pPYCCKOM #3blke B
12.00—12.29 — Ha vactoTax 17670 u
17715 klNy,; 14.00—14.29 — Ha yacrorax
11770 n 15245 kly; 15.30—15.59 — Ha
yacrote 9580 kl'y; 19.00—19.29 — Ha Yyac-
Tote 5920 kI'y; 20.00—20.30 — Ha YacToTe
6135kl Ha 6enopycckoM si3blke B 14.30—
15.30 — Ha yvactoTtax 1190 u 15245 kIu;
17.30—17.59 — Ha yactote 6050 KI'y; Ha
YKpanHCKOM si3blke B 15.30—16.00 — Ha
yactote 7365«kluy; 16.00—16.29 — Ha
yacrortax /365 u1 7390 kl'y; 19.30—19.59 —
Ha vacTtoTax 6040 n 6180 KIu,

YKPAUHA, KPbIM. Poccuiickoe uH-
dopmMaumoHHoe areHTctBo "HoBbli Pe-
TVIOH™ M KpbIMCKas paavocTaHums "Acconb”
NPeACTaBUIY HOBHIA MPOEKT — My3biKaslb-
HOE MHTEpHET-paavo. Paagno "Accons” —
eanHCTBeHHas B KpbIMy paavoctaHums, Ha
BOJIHE KOTOPOI MOXHO YCIbILLIATH BCE MHO-
roobpaswe XMTOB MUPOBOW POK-MY3LIKU.
My3bIKanbHOE HarnpaBieHne Ha CEroaHsLL-
HW/ [IeHb NPEeCTaBNsSeT CMeLLUeHne pas-
NnyHbIX ¢dopmartoB. Kpome My3blku, B
acdupe pagnoctaHumm "Acconb’ B Hadae
Ka>kaoro Haca B 3pup BbIXOAST BbiMyCKU
HOBOCTEW, NOArOTOBNEHHHIE CNyXOamu
nHbopmaumm pagmoctadumm n PUA "Ho-
B PernoH”. CtaHLmsa No3uuMoHnpyeT
cebsi KaK paano ONs YMHOrO, HTENNEKTY-
anbHOrO M AyMaIOLLEro paauochylLaTens.
COOTBETCTBEHHO, U BCE €€ NporpaMmMbl —
VMHGOPMaLUMOHHO-MY3bIKaJIbHBIE, Hay4HO-
NPOCBETUTENLCKNE, KYMLTYPONOrnyeckue,
pasBrnekaTefibHble — HanpaBeHbl Ha Takunx
cnywartenein. CeTeBOW aapec CTaHUMK
<http://assol.nr2.fm>.

BoT cnncok pagmocTaHumii, KOTopble
ceiyac paboTatot B acmpe Cumdeponona
(qacToTtbl B MIL): 65,90 n 103,7 — "EBpona
Mnoc Kpeim™; 66,68 — 1-9 nporpamma Yk-
pPavHCKoro paamo; 66,68 — "Kpbim™ (Cyum-
depononb); 88,0 — "Love radio”; 90,1 —
"Petpo FM™; 90,6 — "ABTOpaamo YkpanHa™;
91,1 —"9pa”; 100,6 — "Menoauns™; 101,7 —
"Hawe panno YkpauHa™; 102,3 — "TpaHc-
M-Paano” (Cumbeponons); 102,7 — "Mawn-
naH"; 103,1 — "LapmaHka™; 104,3 — yepe-
ayores "CtuneHoe paano™ u "Mepeu FM™;
104,8 — "Acconb”; 105,4 — "Xopoiuee
paavo LlaHcoH"; 106,1 — "Pycckoe paamo
YkpamHa®; 106,6 — "Jiupep”; 107,3 —
"Pexopn”; 107,8 Mly,— "Tana-paguo”.

Xopouero npyema u 73!

Pepakrop — E. KapHayxos
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NMpuMmeHeHne TOKOBOIro 3epkana

Ha NOoJsieBblIX TPAH3UCTOpaXx
B. AJIEKCEEB, r. PoctoB-Ha-[JoHYy

B crarbe paccka3aHo O NPUMEHeHUN CTPYKTYP TOKOBOro sepKkana
C noseBbIMU TPaH3UCTOPaMW B YCUNTENSX MOCTOSIHHOro U nepe-
MEeHHOro TOKa B Ka4ecTBe reHepaTopoB CTabuasHOro nnu ynpasnse-
MOro Toka, a Takxe B HEKOTOPbIX APYrNX 3/1€KTPOHHbIX Yy3nax.

asnuyHble MO CNOXHOCTU BapuaHThl

TOKOBOrO 3epkana (T3), KOHCTpyupye-
Mbl€ Ha MOsIeBbIX TPAH3UCTOPax C N30Nn-
poBaHHbIM 3aTBOpoM (panee MT) [1],
MOXHO WCMONb30BaTh NPU NPOEKTUPOBA-
HUWN paznuuHbix y3noB. CTpyKTypb! “TOKO-
BOro TpaHauctopa”, npeaioxeHHble B [1],
MMEIOT [OCTATOYHO NIMHENHBIE XapakTepu-
CTVUKW B LUMPOKOM UHTEpBane OenCTBYIO-
WUX B LIENW TOKa U HanpsiXxeHus, MO3TOMy
MOryT HalTW NMPUMEHEHWE B PasnuyiHbIX
3MEKTPOHHBIX YCTPOWCTBAX C MOMEBbIMU
TpaH3UCTOpaMm, Kak, HanpuMmep, B JIMHEN-
HbIX YCUIUTENsX NepeMeHHOro U rnocro-
AIHHOFO TOKa, cTabunuaatopax Hanpsixe-
HUA, garyukax Toka. PaccMotpum po-
CTOMHCTBA HEKOTOPbIX U3 HUX NogpobHee.

Bxod Unum

Boixod

Puc. 1

TokoBble 3epkana Ha [T, cnocobHble
paboTtaTb B pacWMpPEHHOM UHTepBane
pabouent TeMnepaTypsl, HAXOOAT NpUMe-
HeHWe B yCUIMTEeNAX NOCTOAHHOMO U nepe-
MEHHOrO TOKa. Takue ycunntenu ¢ roebi-
WEHHOM TemMnepaTypHolr CTabunbHOCTHIO
nmeloT Hebornbiuoh ko3addUUMEHT nepe-
naun (ycuneHums) Toka, oBblMHO Haxops-
wwuiics B uHtepeane 10>K.>1. [ina 3apay
MEXKaCKaZlHOro CornacoBaHvus WUCMonb-
3yI0T TOKOBblE 3epkana ¢ KoadbUUMEHTOM
nepenaum K, = 1. ina cnyyaes, koroa cra-
BUTCS 3aJaya OTBETBUTb 4aCTb TOKA CUr-
Hana OT OCHOBHOrO KaHana, nooonper
kackapn ¢ K.<1.

YounutenbHbl Kackag, BbiNOAHEHHBIM
Ha OCHOBE TOKOBOrO 3epkana, Noka3aH Ha
puc. 1. OH adpdekTnBHO paboTaeT B pe-
XuMe knacca A. 3TOT "TOKOBbI TpaH3u-
CTOp", YC/IOBHO BbIAENEHHDbINA LTPUXITYHK-
TUPHOW NMHWEN KaK UHTEerpanbHas CTPYK-
Typa, ynpaenseTcs, Kak u 6unonapHbii,
TOKOM W MpPU COrMacoBaHHbIX XapakTepw-
CTUKax MosyrnpoOBOAHUKOBLIX NMpnOopoB
nmeeT Manbii KO3IPOULIMEHT HENNHENHBIX
uckaxeHuii. [na ontumanbHon paboTbl
Kackazga HeoOX0AMMO BbINONHUTBL YCNOBUE
pPaBEHCTBA HANPSXEeHW CTOK—UCTOK
TpaHaucTopoB VT1 u VI2 [1]. OencTtBu-
TEenbHO, NMEPBLIN TPAH3NCTOP UMEET OaW-
HaKOBOE Hanps>XeHWe Ha CTOKe W 3aTBOpPE.

BTopoit MOXeT MMeTbL Ha CTOKe pasnuyHoe
HanpsXeHne, 4YTO KOCBEHHO BMUSET Ha
napaMeTpbl — Ha KpyTU3Hy npeobpasosa-
HWS Kackaza 1 noporosoe HanpsxeHve. B
pe3ynbraTe Kackad TOXE MOXET npo-
SIBNATb HE3HAYUTENBbHYIO HenMHeVIHOCTb,
4TO MOXHO 3aMeTHO CHW3WUTb, UCMOJb3yA
HU3KOOMHYIO Harpysky npu cénmxeHun
3HaYEeHNM Hanps>XXeHnsa CTOK—UNCTOK TpaH-
3uctopos VT1 n VT2. Cxema Takoro kacka-
[1a yCUNEHUs NPUBEAEHA HA pUC. 2.
NcTounnk GU1 pomxen obecrnednBaTh
dUKCMpoBaHHOE HanpsixeHue, paBHOEe
CyMMe HarnpsXeHUn Ha 3MUTTEPHOM Me-
pexone TpaHauctopa VI3 n Ha CToke
TpaHaucTopa VT1, kotopoe ana MNT ¢ Bep-
TUKasIbHbIM KaHANIOM OKa3biBAETCH B WH-
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TepBane 3,5...4,5 B. lns nonykseHusa B
Kackage HauMeHbLUNX HENUHEWHBIX U Ten-
JIOBHIX UCKaXEHUA 3TO HarpsiXeHne npu
6HonblMx TOKax CTOKa BbIBNUPAIOT paBHLIM
5B.

Vnpa BNsieMble reHepaTopbl TOKa

Ana nocTuxeHus NUHENHOCTU Xapak-
TEPUCTUKN "TOKOBOro TpaHaucTopa“ He-
ob6xoauMo BXOOHOM curHan npeobpaso-
BaTb B TOK. [lnsi 3TOM LLEeNU XOpOLUO Noaxo-
OVT ynpaensieMblii reHepaTop Toka.

[eHepaTop TOKa No cxeme Ha puc. 3
BbIMONHEH HA OUNONAPHOM TPaH3UCTOpe
VT1, ynpaBneHve KOTOpPbIM OCYyLLEeCTB-
NSETCH Yepe3 BHELHIO Lernb UCTOYHUKA
lynp- ECTIM kO3 ULIMEHT NEpeaqmn no Toky
hz13 TpaH3ucTopa crabuneH B paboyem
MHTepBane BbIXOOHOINO TOKA, TO Kackan
paboTaeT nouTn 6e3 UckaxeHuli B LUIMPO-
KO Nonoce 4acToT.

"TOKOBbIM TPAH3UCTOPOM”™ MOXHO Y-
paBnsitb, NMPUMEHSA B Ka4YeCTBE YCUNU-
TenbHOro 3neMeHTa TOKOBOE 3epkano Ha
KOMMMIEMEHTAPHbIX TPaH3UCTOpax, Kak
rnokasaHo Ha pyc. 4. OTnuunTensHas 0co-
6eHHOCTb — n3MeHeHne ¢asbl Hanpsxe-
HUS YCUNMBAEMOro CUrHana, 4To Heobxo-
AVUMO yu4uTbIBaTh NpU NPOEKTUPOBaHUKN
ycunutenen.

Cxema Ha puc. 5 otnuuaeTcs ot npe-
ObIAYLIMX OBYX TEM, HTO yrpaeneHne Bbl-
XOAHBLIM TOKOM MPOW3BOAMTCSH Hanpsxe-
HUeM, OencTBylolLMM Ha Bxopoe andde-
peHumManbHOro Kkackana.

HekoTopbie M3 npuBeneHHbIX 34€eCb
CXEMHbIX PeLleHUl MPUMEHNIOT B onepa-
LIMOHHBIX YCUNUTENSX Ha NMONEBLIX TPAH3U-
cTopax [2].

YBenuuenue paboyero Toka crabunu-
3aTOPOB HANPSXEHUN U ToKa

CrabunnaaTopb! HANPSXEHUA U ToKa C
NPUMEHEHNEM CTPYKTYPbl TOKOBOrO 3ep-
Kana MOXHO MPUMEHATb Kak (YHKLMO-
HanbHO 3aKOHYEHHbIE MOAYN, HO TaKxe
OHUW MOIYT BXOAUTb LEENMKOM WUJIN HaCTAMN
B COCTaB BbIXOOHbIX KackagoB YM34.
MokaxeM 0COBEHHOCTU WHTErpanbHbIX
cTabnnM3aTopoB, YMOLHSAEMbIX “TOKOBbIM
TPaH3UCTOPOM™.

lMpuMeHeHne ycunutenen toka npueo-
VT K 06pa30BaHNID JOMOSHUTENBHOW Lie-
K, BKIOY2EMO napannenbHo NHTer pasb-
HOMy cTabunnaaTtopy, No KOTOPOW NpoTe-
KaEeT OOMNOMHUTENbHBIM TOK K Harpyake. B
pe3ynsrate TOK, OTAABAEMbI B HArpysKy,
COCTOUT M3 OBYX COCTaBNSIIOWMNX — TOkKa
crabunusatopa M Toka nNapannenbHoro
kaHana. Cxema yMOLHEeHHOro ctabunnaa-
TOopa HanpsxeHus npeacTaBneHa Ha
puc. 6.

OCHOBHLIM B YCTPOWCTBE SIBNAETCSH
UHTErpanbHbii cTabunusatop Hanpsixe-
Hua Al. OH oTpaeT B Harpyaky TOK lg.
Yepes TpaHauctop VT2 npoTekaeT ToOK,
notpebnsiemMblli ctabunmsatopom Al. Tokun
Ha BxoZe W Bbixode crabunmaatopa Ha-
npskeHns A1 noyTy paBHbl, NO3TOMY MOX-
HO cunTaTtb, 4TO Yepes Bxoa 1 "TOKOBOro
TpaH3ucTopa” MpoTekaeT BbIXOOAHOW TOK
cTabunmaatopa A1, KOTOPbI ycunuBaeTcs
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cTopa R1. Ysennyenne €ro conportuene-
HUS NPUBOOUT K YMEHbLWEHMIO Koahdpn-
LUMeHTa nepeaadd Toka i, B M3BMepurenb-
HYIO Lenb, gocTuras sHaqenus |,/ = 0,01
U MeHee,

Ha pre. 9 nokasaHo BKNIYeHWe 3nek-
TPOHHOIO WYHTA COBMECGTHO € BbIXOOHLIM
KackaaoM ycunutens {A1). [ina cospanua
o6paTHOI CBA3KN, NPCNOPUUOHENBHOW N3-
MEHEHVSM NEPEMEHHOTO TOKE B LIeny nu-
TaHua, koHpeHcatop Gy, He UCNonbayeTca
{OH HeoOXoOWM NPWt KOHTPONE NOCTo-
RHHOW COGTaBnAWen Toka). Curvan ob-
pPAaTHOW CBA3W BO3HWKAET B BUOE MCXOOA-
wero roka co CToka Tpawsuctopa VT1.
Ana nonyqeHns peakumu cfpatHon CBa3n
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TOKOBbIM 3epkanom B K, pas, noatomy
BHIXOAHOK TOK TpaHawncTopa VI1 |, =
= Kyls. Torpa obwmin 7ok, npoTexao-
Wi Yepes3 Harpy3aky, COCTaBUT CYMMY
TOKOEB: |, = Is + I = |~(K, + 1).

BapnanT Cxembl YMOLLHEHHOIO CTa-
GunusaTopa HaNPRXEHUs), UCTIoNb3ye-
MOrO B pexume ctabunuisatopa Toka,
nokaszaH Ha pue. 7. B 310l cxeme
"TOKOBBIA TPAH3UCTOP™ TakXe Mo3Bo-
NNET NONYYMTE IHAYEHVe ToKa, npoTe-
KAIOLWEero yepea Harpyaky, s {(K+1} paa
fonbwe NpoTekarLUero Yepes cTabn-
nuzatop Al.

TokoBOE 3epKano Kak fJaTiuk
TOKa

Brifop CCOTHOWEHWMA nnowagn S
KpMCTannoB TpauaucTopoe VTI, VT2
{CM. puc. 1), NpU KOTOPOM OOCTUraeTCR
YMEHBUWEHKE HA BBIXOAE BXOAHONO TOKA
{Sy11>>5y12), NPUBOAMT HE K YGUNBHUIKD
TOK& CTPYKTYPOW, a K ero ocnabneHuio.
Jns TaKoW CTPYKTYpPE! BBINCAHAETCR YCN0-
Bue K,<<1, noatomMy OHa MOXET UCNONb-
30BATbCA [AA TOYHOTrC HOpMUPOBAHUA
TOK@ B 3248HHOM UHTEPBANE 3HAYEHUA B
KACKa0ax YCUNEHUA UAW LENAX KOHTPONS.

TokoBble 3epkana Kak AaTiuKW Toka
NpUrogHH AR ctabunuzauunu pexumoB
paboThl B MOWHEIX reHepaTopax Toka U
YCUNUTENAX, @ TAKXE NONE3H B KACKanax,
HaXCOALWMXCA NOA HANPSXEHWEM ANA ne-
peaayn NOCTOAHHOW WNK NEpeMeHHOU
cocTasnaollen. B kauecTse NpuMepoB
noacBHOro NPUMEHEHNA 3AECH NOKA3aHb
CXEMbl Y350B, B KOTOPbIX UCMNONb3yIOTCH
"ANEKTPOHHBIE LUYHTH™.

Ha puc. 8 usobpaxeH pparveHT cxe-
Mbl UCTOYHMKA NUTEHWA CO CTﬁﬁVlﬂM%TO'
pPOM A1. BNEKTPOHHEIN LUYHT BLIMNOAHEH Ha
AT VT1, VT2, Kannbposky Munauamnep-
veTpa PA1 NONHOMY OTKIIOHEHWIO CTPEnN-
KM MOXHO MNpPOBOgUTE NOgBopoM pesu-
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8 BUae HanpaxeHws (¢ gocTartovyHo BHICO-
KOV KPYTM3HOW NpeotpasoBanna TOK—
HaNpPAXeHWe) B BEIXOAKYIO UENb FeHEPaTO-
pa Toka cneayer yCTaHOBUTH PE3UCTop
R3. MuHUMarbHBIE NOTEPW HA S3NEKTPOH-
HOM LLYHTE MOXHO NONMyWMTb, NPUMEHAR
T ¢ HaWMEeHLLUUM NOPOTrUBLIM Hanpsxe-
HUEM.

JoctaTodHo pasHoobpasHas cxemo-
TEXHWUKA BAPWAHTOB TOKOBOTO 3EPKana u
TOKOPA3HOCTHBIX YCUNWTENEN, BHINONHAE-
MbIX Ha OUNONAPHLIX TPAH3UCTOPAX,
MOXET BbIThb C YCMEexom UCNONL30BaHa SNA
ApUMEHEHWUA NOJOOHBX CTPYKTYP M Ha NT
€ U30AMPOBAHHBIM 3aTBOPOM [3].

NUTEPATYPA

1. Anexceep B. CipyxTypu TOKOBOrO 3€p-
Kana Ha NoneebiX TRaHaucTopax. — Paauo,
2008, Ne 6, c. 9—13.

2. ONEepauMoRHBIE YCUAMTENW ¥ KOMNAPaTo-
pri. — M.: logaka, 2002.

3. TuTue Y., Llexx K. NonynposoaHukosas
cxemoTexnuka. Tom 1. — M.: fopgka, 2008.

Pepaxrop — A. Cokonos, rpagpuxa — (0. Auapees

WaparenscTeo "Hayka u TexHuka™
BbICHI/IAET XHUTU
HANOXEHHBIM MNAATEXOM?

Kopakun-YHepusak C. J1. 3Humkno-
neava CI’]yTHMKOBOl'O TenesnaeHvs.
Knwra + CD, 416 cTp. — 274 py6.

Bonogux B. CoBpemeHHbie CBa-
POYHBIE @nfapaThl CBOWMU pPyKaMM,
304 cTp. — 142 pyd.

Praanos M. 1001 cekper Tenema-
cTepa B 3-x ToMax, no 256 ctp. — ueHa
Kaxgoro Toma 175 pyG.

CepBUCHbIE PEXWMB! TENERW3OPOE
B 12 Tomax, no 208 cTp. — LeHa Kax-
aoro Toma 55 pyb.

KomnbiorepHaa nutepaTtypa

Kypaenes A. Kak 3T0 Aenaercs Ha
kKoMnbloTepe? FlpakTniyeckuii cnpapoy-
HUK AR HEYUHAKLLUX U HE TONBKO,
320 cTp. — 164 pyb.

NanyHoe A. WUHTepHet. Camoyun-
TenL, 224 crp. — 131 py6.

380HUTE: 8-812-412-70-25.

Muuure: admin@nit.com.ru

192029, C.-Netepbypr, a/a 44.

NogpoGHO 0 KHKFax

Ha www.nit.com.ru

EE I

Bboicbinaem noston  paaveniotn-
Tenbckue Habopwl, paauoaeTaiu.
KaTtanor GecnnatHbid. KoHeepT ¢
obGpaTHbiM agpecom oGasareneH.
E-mail: ppelecom@udm.ru .
426034, WxeBck, a/a 3503.

w K *

TOBAPHI — NOYTON!

Mywwvia Beifop pagmoneTanen, san-
yacten 019 PeMOHTa, paavoniodu-
TENbCKUX HabOPOE...

Hoewtit kaTanor "PagmoToBaps —
noyToi” + CD ewxicbinaercs B Bawem
KOHBEPTE C Mapkamu Ha 25 pybneii!
Karanor paguoHabopoe (A4 104 ctp.) —
75 pyb. 6ea yyerta nouTOBLIX Pacxo-~

LOE.
105318, - Mocksa, a/a 52, "NOCHI-
TOPC".
Ten. {495) 543-47-96,

{985) 366-87-86.
WHTEpHET-Mara3uH:
WWW.DESSY.RU
E€-mail: post@dessy.ru

* ® *

HUuTepHer-marasuH
ELITAN.RU

500 000 kOMNOHEHTOB
CO CKNapa,
MUHUMaNbHBIW 33Ka3
HE OrpaHuyen.

12 cnocoBoB AOCTaBKM,
Onnara: GaHk, noura,
WebMoney, MasterCard,
HAHaexcdeHery, Visa.
OTcnexueanye 3akasa
Ha cante.

Calit: www.elitan.ru
e-mail:_info@elitan.ru

=
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U3MEPEHUSA

ren. 608-83-05

fpuem crared: mail@radlo.ru
Bonpocwm: consult@radio.ru

PAARO N2 12, 2009

ABTOMATUYECKUN U3MEpUTEnb

Manoro TokKka

B. APUCTOB, r. Cesepogeurck; C.

BE3PYKOB, r. Cynepnop, CLUA

YuusepcanbsHbie N3IMEPUTENbHbIe NPuBOPbI celuac WMEeIOTCR B
Aomatuned naboparopus NPaxTUNECK KaXKACre paguomoburens.
Becsma 4acTo npy NpoBegerHny 3KCnepuMeHToB Heobxoanmo ogHo-
BPEeMEHHO KOHTPOANPOBATE HANPANKEHNE U TOK B PAINNHHLIX TOYKAX,
Hanpumep, 7oK, norpebnsemMsiii HanaXXxNsBaemMuiM YCTPOWCTBOM OT
ucrounuka nuranns. B rakux cnysanx ngeansHo 6eino 66t nMeTH [BA
npubopa ¢ aBromaruueckum Boibopom npegenos namMepeHui.
Oanaxo ot Moryr ObiTe He scergia. Kpome Ttoro, umaiwmsi npegen
TOK3 B HEQOPOIrNX 3MEPUTENLHLIX NPHOOPax, KaK NpaBunac, CocTas-
nser 200 mxA, 4YTO 3arpygaHReT U3IMEpEeHNe C ROCTATONHOM TOu-
HOCTbIO TOKOB NOPSIRKE HECKONbKUX Muxpoamnep. flpepnaraemoe
aBToMaruuecKoe YCTPOHACTBO NpefHasHadYeHo [N N3MepeHns
ManbIX NOCTORHHBLIX TOKOB NPK HANpaxXeHnn nuranna vHe bonee 6 B,

J CTPONCTBO npeacTaenaer cobon
«J MuKpoamnepmMeTp C aBTOMaTuye-
CKUM BEIGOPOM Npeaencs N3MEpPeHus 1
pa3pab0TaHo cneuuanbHo ANA KOHTPO-
na TOKa, NOTpednReMoro Hanaxwveae-
MBIM Y3N0M OF UCTOMHUKA NUTAHUA.

TexHU4YLCKME XAPAKTERPUCTUKN

N3mepsembit NOCTORHHDBINA

TOK woeeceenn.n. 0,05 mxA...10 mA
HYueno npenenos uamepe-

Hus . .4 {9,99, 99,9, 999 MKA, 9,99 MA)

v3MEepEHUM TOKa, MB, He
Bonee
Hanpaxexue nutanua, B . . .3 {asa rane-
BAHWYECKNX 3NE€MEH-
Ta TUNopaamepa AAA)

MNoTpetnaeMbii TOK, MA .. .......... 10

MpwHuun pabore npubopa {puc. 1)
OCHOBaH Ha M3MEpPEeHUU HanpaXeHUs Ha
o6BpasUoBOM pe3nucTope W3IBECTHOIo
CONPOTUBAEHWUS, KOTOPOE BO3HUKABT NpK
npoOTEKaHuK yepes3 Hero toka. C ueneio
YMEHbLEHUA BAUAHUA HA U3MEPREMYIO
uens CONPOTUBEAEHME BTOrO PeaucTopa
AOMXHO ObiTh KAK MOXHO MeHble, YTO
NPUBCANT K HEOGXOAUMOCTU AanbHeue-
0 YCWNERUS HANPSXEHWNSA, NONY4EHHOro
HA 9TOM pE3nCTOpPe. [na 3101 LUenu MOxX-
HO NPWMEHWTL CNeuuanuanupoBarHbIe
MUKPOCXEMBI, TaK HA3bIBAEMBIE TOKOBHE
CEHCOpH, BbLINYCKaeMble PaanuuHbIMK
npounzeoauTenamMn. B npeanaraemom
YCTPOWCTBE MCMONb30OBAHE MUKPOTXEMa
MAX4372F {DA3) Ppupme Maxim B MuHna-
TIOPHOM KOpRYCE € RNATLO BLIBOOAMY
{SOT23-5). NMOoMUMO ABYX BbLIBOAOB A0S
noaknioveHna oBpasuyoeoro pesucTopa,
[Ba ApeAHA3HAaYeHb ANA NOAAYN MUTAIO-
WEerg HanpaXeHWs NUTaHua ¥ OOUH —
BbIXOZ, YCWNEKHOIO curHana. 3va MUKpo-

Moatomy YCTPOMGCTED mMmMeeT onpede- Bufop npeaencs naMepeHWs ... .ABTO-  CXEMA BLINYCKAETCH B TPEX BApWaHTax C
NEHHLIE OFPaHUHEHWA B NPUMEHEHWH, B MATUYECKWI  GUKCMPOBAHHBIMN  KO3ddULMEHTaMK
YACTHOGTH, HANPSXKEHUE B TOYKE uame-  [orpewHocTs usmepennit, %, ycuneHmna no Hanpsxennio 20, 50 v 100. B
PEHWA TOKA OTHOCHUTENbHO 0BLEro Rpo- HeBonee .............c.coieene.. 2 DAaHHOM Cilysae NPUMEHEH e BapWaHT ¢
BOOA HE AOMXHO npeBuwate 6 B w  [lepuoa obHoenerua wuHOP- KO3dGrUMeHTOM youneHna 50, o yem
BKNWHaTb €ro cneayeT B8 NAKCOBYD MaLWKW Ha MHOUKaTepe, C . ... ... 0,35  ceuperenccTeyeT cyddukc F & Haumeno-
JUHUIO MUTAHWUA. MapgeHne HanpsxeHus npu BaHUU.
DA3
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Ecnun Uy, — naneHue HanpsxeHnsa Ha
06pa3yoBoM pesncTope, TO HanpsxeHwe
Ha Bbixoae ycwnutena DA3 cocrtasut
UBbIX = 50'U06p = 50'R06p'|m3w roe IM3M —'
uamepsemblin  Tok. MNpu R, = 82 OM
Ueux = 50:Ugsp = 410015, Mpwa L = 1 MA
nageHue HanpsxeHus Ha o6pa3uoBOM
pe3uctope coctasut 82 mMB, uTO BnosHe
[ONyCTUMO Ons 6ONbLMHCTBA MU3Mepe-
HUi, a U, = 4,1 B. Takum xe 6yner Bbl-
XOQHOE HanpsXXeHue NPy yMeHbLUeHuu
1M3MepPsieMoro Toka B AECsTb pas v yse-
NINHEHUU B LECHiTb pa3 COoMnpoTUBMEHUSN
o6pa3uosoro peaucropa. lNpu atom nage-
HUEe HarnpsXxeHus Ha 3TOM Pe3ucTope He
M3MEHUTCS.

Becb uHTEpBan wuaMepsieMblx TOKOB
pasgeneH Ha udeTblpe noagvanasoHa:
0,05...9,99, 10...99, 100...999 MxA u
1...10 MA. [1na kaxgoro 13 noaauanasoHos
NPUYMEHeH OTAEeNbHbI 006pasyoBLI pesn-
crop (R3, R4, R8, R9), ux koMMyTauus ocy-
WECTBINETCH TPaH3UCTOPHbIMK COOpKamm
VT1, VT2, VT4, VT5, kaxBas U3 KOTOPbIX
COOEepXuUT ABa NOseBbIX TPaH3ucTopa C
VHOYUMPOBaHHLIM KaHasnoM p-Tuna u nso-
JNIMPOBaHHBIM 3aTBOPOM. KaHan sepxHero
10 CxeMe MosneBoro TPaH3UCTOPa B KaXaoi
cbopke BKIIOYEH MOcCnenoBaTesibHO C
oHUM 13 06pa3uoskIX peauctopos R3, R4,
R8 1 RY, n BCce YeTbipe Pe3ncCTOpHO-TPak-
3UCTOPHBbIE UEMOYKW COeauHeHbl napan-
nenbHo. ECnv noneBon TpaH3ncTop 3aKpbiT,
CONpOTUBIIEHWE €ro kKaHana cocTasnsier
[EeCATKH MEeraoMm u KOMMYTUPYEMBIN UM
PE3VCTOP NPaKTUHECKW HE BIIMSIET Ha TOY-
HOCTb M3mepeHus. Ecnv xe TpaH3uctop
OTKPbIT, CONPOTUBNEHUE €r0 KaHana He
npesbiwaet 0,05 Om, a ato0 — okono 0,5 %
OT €CaMOro HW3KOOMHOro 06pasyoBoOro
pesucTtopa R9 (8,2 Om), utO Takke Mano
B/USIET Ha pe3ysibTaTr U3MepeHVst 1 MOXeT
BbiTb YNTEHO NPV HaNaXUBaHUK.

YnpasneHve ykasaHHbIMW TPaH3UCTO-
pamu B cbopkax VT1, VT2, VT4, VT5 ocy-
tecTengercs nopavyen Ha wux 3aTBOPbi
HanpsxeHus 5 B (3akpuit) unu -5 B (oT-
KPbIT), KOTOPOE NMOCTYNaeT CO CTOKOB HWX-
HUX M0 CXeME TPaH3UCTOPOB (B 3Tux c6Op-
Kax), KOTOPbIMK B CBOKO O4epeab yrnpaenseT
MUKpokoHTposnep DD1. HanpsxeHue C
Bbixopa ycumtens DA3 noctynaet Ha Bxop,
(nmHus nopra RCO, sbiBOA, 10) MUKPOKOHT-
ponnepa DD1. 3Tta nuHWs CKOHOUry-
pupOBaHa Kak BXO[, BCTPOEHHOrO AeCATU-
paspsigHoro ALN. O6pas3uosoe Hanpsxe-
Hue (4,096 B) ans ALIN ¢opmupyetca Ha
BbIxoAe crabunuaartopa Hanpsxenus DA4.
Cnenyer OTMeTUTb, 4TO 06pasyoBoe Ha-
npsxeHvie 8 MunnveosbTax (4096) secbma
6n13ko K KoapduumeHTy 4100, Boipaxato-
eMy 3aBUCHMMOCTb BBLIXOAHOrO Hanpsi-
xenusa yeunutens DA3 oT uamepseMoro
TOKa (Ugex = 50-Uqs, = 4100-1,,5,). MoaTomy
yucneHHoe 3HadveHune koaa Nayn Ha Beixoae
AUMN npu Hanpsxenun Uy, B MUAIU-
Bonbtax cocTaBuT Npayn = (Ua/4096)-2'° =
= 10241,.,(4100/4096) = 1024-l,,, 3a-
MeHa otHoweHus 4100/4096 Ha 1 B aToi
dopMyrne NnpuBeaeT K HEKOTOPO NorpeLl-
HOCTM BbIYUCIIEHUI, KOTOpPasi, OOHaKo, He
npesbiwaet 0,5 %.

ConpotueneHue 06pasuoBOro pesu-
cropa, Hanpumep 82 Om, cooTBeTCTBYET
MakCUMasibHOW BESIMYMHE U3MEPAEMOro
Toka 1 MA. Mpu atom Ny = 1024. Ons
“HOMKauum atoro 3Hadenus Ha XK vHan-
KaTtope B MMKpoamrnepax B HaLem npumMe-
pe Kom, NOCTYNalowWmMiA Ha HEero, AOmKeH

6b1Tb Nyxy = 1000. NMoaTomy kon, nocTy-
narowun ¢ sbixoga ALMN, Heobxopumo
npeaBapuTensHo npeobpasosaTtb:
Ny = Nagn(1000/1024) = 1000-l,,,, 4TO
peanusoBaHo nporpammHo. MNpeobpaso-
BaHHbIl kop ¢ nuHuiA RC4 n RCS (BeiBOAb S5
1 6) MykpokoHTposnepa DD1 8 dopmare I°C
noctynaet Ha kKoHTpornep XK nHavkatopa
(DD2), pesvctopbl R13 n R14 — "nograru-
sarowme”. Kontponnep DD2 ynpasnser
uvdposbiM XK uHamkatopom HG1 LCD-
S301C31TR ¢uvpMbl Lumex 1 ckoHburypu-
poBaH 18 paboThbl B CTATUHECKOM PEXUME.

MNuTtanue ocywecTenaloT oT Hatapeun
HanpsxeHuem 3 B, cocTosuwen m3s asyx
ranbBaHUYECKUX 351eMEeHTOB TMNopasmepa
AAA. [Ins nomnyd4eHns Heobxoaumoro nu-
TaWwero Hanpsxenus 5B npumeHeH
UMMNYSbCHBIM NOBLILLAIOLLWI Npeobpa3osa-
Tenb Hanpsxerns DA1 Ha HakonutenbHbIx
KOHAeHcaropax. Hanpsxenue nuTaHus
-5 B ¢popmupyeTcs n3 HanpsxkeHus 5B ¢
noMOWbIO MHBEPTOPa HanpskeHus DA2.
BknoueHne yCTPOMCTBA OCYLLECTBNRAIOT
HaxaTtunem Ha KHonky SB1. B ncxonHom co-
CTOSIHMM, KOrOa KOHTaKTbl 3TOM KHOMKW
Pa30MKHYTbI, Ha BbiBOAe 7 Npeobpasosa-
Tena Hanpsxenuss DA1  npucyrcrtayer
HanpsixeHve batapeun 3 B. 3ta Mukpocxe-
ma "BbIK/IIOYEHA”, U BCE OCTasbHble 3ne-
MeHTbI 06ecToueHsl. [Mpu 3TOM noTpebnse-
MbIi YCTPOMCTBOM TOK HE rpesblluaer
HECKOJTbKMX MUKPOAMIEP, 4TO CPaBHUMO C
TOKOM Camopaspsaku  ranbBaHU4eCKuX
3/1EMEHTOB.

Mpu HaxaTtu Ha kHONKY SB1 Ha Bbixoae
npeobpasosarens DA1 nosenserca Ha-
npsxxeHne 5 B, MukpokoHTposinep DD1
aKTVBU3NPYETCH M Ha NuMHUKM nopta RA2
(BbiBOA, 11) ycTaHaBMBaeTCH HanpsXehue
BLICOKOIO YPOBHS, TPanauctop VT3 OTKpbI-
BaETCH U LUYHTUPYET KOHTaKTbl KHOMKu SB1
3T0T Npouecc He NMpesLILIAET NO ANUTESNb-
HOCTW [ONu cekyHabl. B pesynsrate Bxon
SDN (BbiBOA, 7) Mukpocxembi DA1 Oyner
coeuHeH C OBLMM NPOBOLAOM U YCTPOW-
CTBO OCTaHeTCs BK/IO4EHHBIM Mocsie OTryc-
KaHVsi KHOMKu. BbiknloueHue ycTpoucTea
OCYLLECTBNSIETCH NPOrpaMMHO Nocne npu-
MEPHO TPeX MMHYT HEaKTUBHOCTU (UHAOVIKa-
ummn Hynen Ha XK nHamkarope) 3a cHeT ycra-
HOBKW HW3KOrO YPOBHS HarnpsXeHus Ha
3aTtBOpe TpaHaucTopa VT3, KOTopblii 3aKpbl-
BaeTCs U BblkJlloHaeT npeobpasosartesb
HanpspxeHusi DA1.

MNporpamma MUKPOKOHTpONNepa Hanwu-
caHa Ha si3blke accembnepa v npeaHa-
3HayYeHa Qs KOMNWIMPOBaHWs B cpene
MPLAB. UcxooHbilh ee TEeKCT A0CTaTrO4HO
MOJSIHO MPOKOMMEHTUPOBAH, NO3TOMY Orpa-
HUYUMCS TOSIbKO OBLWMM ONMUcaHreM asnro-
putma. MNMporpamma HaquvHaeTcs ¢ KOHOU-
rypvpoBaHus nopToB BBOAA/BbIBOAA MUK-
POKOHTpONnepa, YCTaHOBKU paboueit
4acTOThl TAKTOBOro reHeparopa — 1 My u
vHuyuanmsauuu apansepa XK nigmkaropa
Ha paboTy B CTaTUHECKOM pexume.
dynkuun encode7segR 1 encode7seglL
npenHasHadeHbl ans conpsbxeHnst ¢ XK
MHAMKaTopoM. OCHOBHOW LMK NPOrpaMMbl
HauvnHaeTcs ¢ MeTku loop. Bo Bpems
BbINOJIHEHWS UMKIIA MUKDOKOHTPOSIEP NPo-
V3BOAMT M3MepeHUe ToKa NoanporpaMMon
getCurrent, npeobpasyer nosydieHHoe
3HaqenHue B BCD-kon dyHkuven bin2BCD v
3arpyxaer ero B apavisep avcnnes GyHkum-
e displayData. Bce ato npoucxogut B
TeueHue 104 mc 1 NpuBOaUT K OBHOBNEHMIO
nokasaHwuii XXK nHavkaropa.

Crenyiouliee uamepeHue Toka Npon3oin-
net nocne 3aaepxku Ha 250 mc, 4To cae-
NaHO C Uenblo NpenoTBpatleHust 6ICTPOro
M3MEHEHWS MOKas3aHulh  MHAUKaTopa,
3aTPyAHSIOLLEro Ux cuuTbiBaHue. Mocne
33epPXKu NPOM3BOAUTCH NpOBepKa nepe-
meHHol idleCnt, koTOpas sBnseTcs cuer-
4YUKOM BPEMEHW HEAKTUBHOCTW. Cam cuer-
4K  OBHOBNSIETCA BHYTPYM  DyHKUUK
getCurrent. 0 JOCTVXEHWUK UM 3HaueRUA
512, 4TO NPOUCXOAMT NPUMEPHO nocne
TPEX MUHYT HymNEBbIX MOKa3aHui Ha MHOW-
KaTope, NPOM3BOAUTCS OTKJIKOHEHME NuTa-
HUA YCTPOMCTBA.

OCHOBHbIE BBINVCIEHUST NMPOUCXOASAT B
npouenype getCurrent, koTopas npous-
BOAMT 64 u3MepeHus Toka u ycpeaHser
Nnosny4YeHHble 3HaveHus. YcpeaHeHHoe 3Ha-
4YeHWe BLIBOAMTCS Ha uHavkaTop. Kaxooe
13 64 usmepeHuin HadrHaeTcs ¢ BbIGopa
npepena unamepenus. CHadana npousso-
outcs uaMepeHue Ha npepene 1...10 MA.
Ecnu nonyyenHoe 3HauveHue Oonbwe 97,
BbIOOP Mpepena 3akoH4eH. B npotneHOM
cryyae Npou3BOAMTCS HOBOE M3MepeHve
Ha crenyowem npegene — 999 MkA 1 Tak
nanee. lMNoatomy BbIGOP npepena npu
HEM3MEHHOM U3MEPSIEMOM TOKE MPOU30I-
AEeT MakCUMyM MOCJie HeTblpex KOHTPOSIb-
HbIX u3MepeHuit. BoiGpaHHbin npenen
3anoMUHaeTCcsi, HO eCnn 3HaYeHue Ha Bbl-
xone ALMN B npouecce n3amepeHus cocra-
BuT 1023, 4TO COOTBETCTBYET NepenosnHe-
HWIO, NPOU3BOAMTCS MEpPeKsioYeHEe Ha
6onblwvi npeaen.

Ecnu 3HaueHue meHblie 97, 6yneT Bbl-
6paH MeHblwwit npepen. Yvcno nepe-
K/IKOHEHWI C Npeaerna Ha npeaesn B npouec-
ce 0AHOr0 U3MEPEHNS OrPaHUHEHO NATHIO,
3T0 CAENaHO C UESblo MNpenoTBpatleHust
6EeCKOHEYHbIX NePEeKTIHEHUI NPy namepe-
HUK BLICTPO MeHSIoLLIerocs Toka. 3Haue-
Hue nopora nepeknoyeHns — 97 — soibpa-
HO UCXOAS M3 Creayowmx CoobpaxeHuit.
Mpy uamMepeHnn TOKa YCTPOWCTBO CTpe-
MUTCA Tak Bblibpatb Auanas3oH, 4TOoOb
V3MEPEHHOE 3Ha4eHe HAXOOAWIOCh MEXAY
100 1 998 (nocne HopMmanuaauuu, T. e. ym-
HoxeHusa Ha 1000/1024) v, cneposaresib-
HO, 6bIN0 6bl TPExaHayHbIM. o Hopmanu-
3aumn 3TUM 3Ha4YeHWsAM COOTBETCTBYIOT
102 » 1023. Mpu 3tom 3HaueHue 1023
MCMOMb3YeTCH KaK MopOor NepekIYeHns Ha
Gonbwwii  npepnen.  Wcnonb3osaHue
HECKOJIbKO MEHbLUIEro nopora nepexsoye-
Hus (97 Bmecto 102) npuBoanT K HeGOsb-
LIOMy MEepPeKpbLITUID Ananas3oHoB, HTO cae-
IaHO C UENbI0 YMEHbLUEHUSI Mepekoue-
HuiA. MNocrne kaxaoro 3MeHeHus Heobxo-
OUMO NMOAOXAATb, MOKa MOSIHOCTLIO OT-
KpotoTcs knour Ha MOIN TpaHsucTopax u
YCTaHOBUTCS HanMpPsHKeHWe Ha BbIXOAE MVIK-
pocxembl DA3. 3TOT npouecc 3aHvmaet
okono 0,2 mc, noatomy Ouina BbibpaHa
3agepxka B 1 Mc, KOTOpasi peanu3osaHa 8
noanporpamme getSample.

B kaxzom uvkne namepeHus Tpebyercs
1 mMc Ha oxmpaHue u okono 0,56 Mc Ha camo
namepeHve u 06paboTky ero pesynsraros.
Mpw “3mMepeHun Toka 3HaveHre Ha BbIXoae
ALIMN nepesoanTCs B MUKPOAMIepbl NyTem
YMHOXeHWs 3Toro 3HaueHus Ha 10, 100 vn
1000 B 3@aBUCHMMOCTU OT BLIBPaHHOroO npe-
nena. C 3ol uerbto B NporpamMmy BBEAEHbI
HeGonblue 330ePXKU, BbipaBHUBAKLIME
Bpemsi uameperus no 135 yuknos CPU Ha
KaXIOM U3 npenesnos, YTO COOTBETCTBYET
0,54 mc. COOTBETCTBEHHO BCE BLIMKCIERWS
(ycpenoHeHve, cpaBHeHUE, OKPYrfieHue u
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W3MEPEHUA

Tan. 608-83-05

Npuem craTaid: mail@radlo.ru
Bonpachi: consult@radio.ru

PALMO Ne 12, 2009

A

82

Puc. 2

ap } NPOW3BOARTCA 8 MUKPOaMNepax.
Mpu oTOGpaXeHUn peaynbrata Ha UHAK-
katop noanporpammamyt bin2BCD
displayData npoucxoaut nepeaada ronbko
Tpex cTapumx yudp, 4TO CYWeCTBEHHO
YCKOPSIET BbLIHUCNEHWUA, NPaena, 3a cyer
HEKOTOPOro YCNOXHEeHWa Nporpammel. Kak

o - slEgcr[t | O_
Cé DSA31XS***

DA2 C=5
C R

0K cepum u3 64 u3MEpPeHWn TOoKa A0
3aBepLUeHUs Nepepayr YCPeaHEHHOro
3HAYEHMR COCTABNAET NpumepHo 104 mc.
Mhovkauma npegnena w3aMepeHus Ha
VHOVKATOPE NPOM3BOAUTCA € NOMOLUbLIO
necaTUuRbIX Touek. Ha npegene 9,99 mMkA —
"X.XX", Ha npegene 99,9 mxkA — "XX. X",

KQOME LMD UHAMUMPYIOTCH ABE TOYKH —
XXX, npyd 3TOM neeas ABAAETCS
COGCTBEHHO AECATUUHOM, a npasas cny-
KAT ANA MHAUKaumMu npeaena {MA} B OTIn-
ype OT (MKA) Ha ocTanbhbix. Mpy NPeBbI-
WEHWN TOKOM NPenenibHOro 3HAaYeHus
BMECTO LMdP MBaUumpytoTes TMpe "— — -

BonelunHCTBO Aetanei CMOHTUPOBa-
Hbt Ha ME4aTHON NNaTe U3 OAHOCTOPOHHE
GONBrMPOBABHOTO CTEKNOTEKCTONMNTE KN
Opyroro AVaneKTPUYeCKoro marepuana
TONWMHOK 1,5...2 MM, YepTex KoTOpOoin
nokaaaH Ha puc. 2. NevarHelii NPoBOAa-
HMK, WAYWMIA OT BbiBOAA 12 KOHTpONnepa
DD2, nonxeH BbiTk COEAUHEH C OBLLMM
NPOBOAOM. B KOHYE 3TOr0 NpOBOAHMKA HaA
nnate ecrth NNOWAAKa ANA YCTAHOBKMU
pPeE3UCTOPa, PErynupyiollero KOHTPacT-
HocTb XK uhguxaropa HG1. OaHako ana
MPUMEHEHHOIO TUMNa HAMKATOPA KUKAKO#!
perynupoBkn He notpefosanock. Mnata
pPacCcyUTaHa Ha YCTAKOBKY B NiacTmacco-
BbllF KOpNyC pasmepamu 85x55x26 mm
dupmuel Hammond (Mogene 1591). Nomu-
MO ronyboro, NPUMEHEHHOr0 HamK, Taknue
KOPNYChl  BRINYCKAKTCA YEPHOro wan
GexeBoro userTa.

Mo kpasam NadaTbl C NOMOLWBKY BMHTOB
YCTAHOBSEHb! LECTh METANNUYECKUX CTO-
€K BLICOTON 5§ MM € BHYTPEHHEW pe3bhoi
M2 (pwuc. 3). NMocne ycTaKoBkM Ha nNnate
CTOVKU NPUKNENBAIOT K BHYTPEHHEW sepx-
HEW 4acT KOPMNyCa 3MOKCUAHBIM KAEEM,
aTo NO3BOANT BNOCNEACTBUN BbIHMMATD U
yCTaHaBnwueaTk Nnaty. Buicora yCTaHOBKM
XK nHamkaTopa Hag nnaTon A0NxHa BbiTh
TakOi, 4TO6Ll erg BepXHRA NNOCKOCTb

OTMENANOCH BbILE, BPEMA OT Hauana kax- 999 MkA —"XXX". HarnocnegHem npegene  Haxoawnack Ha BbICOTE 5 MM OT MNNarbl
! I
- Al
- R o et "k ol 2
= - J— Dy
~ L DN
R hinl it Iala :
@ )
LR ’A 3
J ‘I
- Ay YWV XETT 2 P
- - . 83 N . it
& - f - I
o | 3 »
, : i o 7 .
- - —al =9 -
- J
a - \*": et
- i . } E
e % - i R 7 a EL=
e N iELT ©
R .
' ¢ £
| ¥
Puc. 4

Puc. 3



WK1, COOTBETCTBEHHO, HA BHICOTE CTOEK.
Ha ctopone nnatel, ceobogHol oT aera-
nen (puce. 4), NPUKNEeHL ABa Aepxarens
ANA ranbB8aHUHECKWUX 3MEeMEHTOB TUNO-
pa3mepa AAA. IMeWKNECA Yy aBTOpOB
AepxaTtenn ONA CAKMHOSHBIX 3MEMEHTOB
OKA3ANUCH HEMHOMO KOPOYE, HeM CAROEH-
Hble, NOCNEeAHWE NPOCTO HE NOMEtLANMCh
B KOpPNYC. DNEMEHTHI CORAMHAIOT Nnocne-
[08ATENLHO N NOAKNIOHAIOT K NNAaTe Yepea
OTBEPCTHUA, NOMEYEHHbIE "+™ 1 "=", Iinn
KK pHOMKETOPE, BXOBHOIO rHe3ga v von-
Karens\ KHONKKW B BEPXHEN 4aCTU KOpnyca

’ as,, /o .
2 3
\ ) fu W
K
9" W
B NG
\_
Puc. 5 - .

CAENaHH OTBEPCTUS COOTBETCTRYIOLUX
pasmepos {pmc. S).

B yCTponcTEE B OCHOBHOM NPUMEHEHL!
DeTany ANA NOBEPXHOCTHOMO MOHTaXa
{SMD). Peaunctopw (P1-12, PH1-12} n
Kepamuueckue koHgencaropul {K10-17
WM UMNOPTHBIE) MOTYT BbITh TUNOPasMe-
pa 0603 wnn 0805, Konpencarop C3 —
TAHTaNoBLIN 4NA NOBEPXHOCTHOO MOKTA-
xa Tunopasmepa 3528. Peauctopb R3,
R4, R8 1 RY (Tunopa3mep 0B0S) cneayeT
nonoBpars ¢ aonyckom He 6onee 1 %, ot
WX TONHOCTA U CTEBUABLHOCTH 80 MHOrOM
3aBUCUT TOYHOCTL BCEro npubopa.

Mukpocxema PCFB566T — B kopnyce
VSOPA40, mukpocxema MAXA372F — 8 kop-
nyce SOT23-5, TpaHauctop IRLML2502TR u
mMukpocxema REF3040AIDBZT — B kopryce
SOT23. Bce 0CTaNbHbiE MUKPOCXEME — B
kopnycax SOIC ¢ warom Buisogos 1,27 MMm.
Krnonka — KSC421G 70 SH LFS dwipmb
C8K, Ha ee TonKarenb MnprKieexa nopxo-
OALER MO PasMepy NpacTMaccosan Ha-
cagxa. ABTOpH NPUMEHUNY HACAOKY Kpac-
HOro upeTa 752703000 10 xe dvpmbi.

B kauecTBe BXOAHOrO FHE3na UCMONb-
30BaH paavem NPPCO32KFMS-RC ¢up-
mer Sullins, coaepxawuit WecTb rHes ,
PAcNONOXeHHBIX 8 ABa paad. Bee HmkHue
rHe3pa {cm. puc. 3) coeamHeHb! ¢ obuvm
npoeopoMm. CpepHee sepxHee rHesno
HUKYA HE NOAKNIONEHD, A NeBOE 1 Npasoe
ABARAIOTCH COOTBETCTBEHHO BXOAAMMU "+ U

“~" npuGopa. Npu paboTe C namepuTenem
ero ofwmin NpoBoA, cneayer o6a3arencHo
COeAuHUTE ¢ OBLMM NPOBOACM KOHTPO-
NMPYEeMOro ycTpoicTea, B NPOTUBHOM
Cny4ae npu OTCYTCTBUM TOK& B KOHTROMN-
pyemon Lueny nokazaHnya XK uHaukaropa
GynyT HEHYNEBLIMK.

Tak xak npmbop He UMEET MHAMKaUMW
HENPABUILHOTO MOAKMIONEHUR MONAPHO-
cTun, Npu patoTe © HUM cneayet Boitsb OCcTO-
POXHBIM. HTOOb! 3aLLMTUTE MUKPOCXEMY
DA3 ot neperpyskui v HENPasuaLHOM No-
NAPHOCTH, MEXADY BX00aMWU YCTAHOBSEHA

avopran cBopka VD1, copepxawasa na
BKSIOUYEHHBIX BCTPEYHO-NAPANNENBHO AMO-
na Wotky. 3ra cbopka 6bina pobasneHa
yXe nocne W3rovosneHrs npubopa, NoaTo-
My MECTa Ha NEYATHONM NnaTte ANS HEE He
66410 NPeayCMOTPEHO, M OHa YCTaKoBNEHa
Ha NENATHbIX NPOBOOHVKAX PAAOM C BXOAA-
Mu yeunurens DA3. Kak nokasanu skcne-
PUMEHTH, BBEOAEGHUE ANCAROA COHOPKW
NPaKTHYECKM HEe NOBNUAND Ha MOrpeLl-
HOCTb M3MEPEHUS.

Ans nporpaMmMuposaHiiA MWKPOKOHT-
ponnepa, YCTaHOBNEHHOIO Ha nnarte, cne-
AYET BPEMEHHO OTKIIKOMKUTL OT HEro BuiX0g,
MCTOYHMKA OOPE3UOBOro HAaNPAXeHUs
DA4, oTnass COOTBETCTBYIOWYH MPOBO-
MOYHYIO NEpEMBIUKY Ha nnaTte. AN\ noBhi-
LUEHMA CTE0MNBHOCTU MCTOYHKKA 06Gpas-
LIOBOrC HaNpAXeHWN Ha ero swixoge cne-
AyeT YCTaHOBWTE KOHOEHCATOR €MKOCThIO
0,01...0,1 mkd. Hanaxwsauvne npubopa
CBOAUTECA K MPOBEPKE MPABUNBHOCTU MOH~
TAXA W NPOrpaMMHUPOBAHUI0 MUKPOKOHT-
ponnepa.

% Or pegaxymn. TEKCT 1t KOLb! NPOrpam- ;
Mbi MUKDOKOHTROMNEDE UIMEDNTENST TOKS
HaxopaTea Ha Hawem FIP-cepsepe no }
aapecy <ftp://fip.radio.ru/pub/2009/

| 12/ameter.zip>. !

Peusaxrop — K. Hevaes, rpagwmka — M. Hewaee,
doT0 — asropa

TONBKO NYYLLUE KOHCTPYKLIUM
MporpammaTopel AVR ¢ PIC, undpo-
Baf W aHANOr0Ban 3BYKOTEXHWKA, TIOHE-
pul, BLITOBAs BGNEKTPOHUKA, CBETOANOL-
Hele GoHapK, KOMNNEKTYICLLME.
BOnbwon accopTUMesT FOTOBLIX
U3AENUA U MOQYNERA.
AR 3aKkasa kaTanora — YUCTLIN KOH-
BepT C 06paTHBEIM aApecoM.
115201, Mockea, a/a 4.
www.new-technik.ru

* * *

WUHTepreT-marasud HN-HH — pa-
auopeTanu noYTon. PO3Huua, Hepoporo.
Muxpoxontponnepst, XKW, aar-
YUKW, PAAMOMOAYNU 1 1D,
http://www. chipnn.ru

* * *

KypCbl ANCTAHUMOHKOTO obyqerus
NPOrpPaMMUPOBAHNI0 MUKPOKOHTpONNe-
poe. MakeThule nnatu ana ATMega128,
MP3, USB-Flash. [MporpamMMaropbs
MUKPOKORTPONNEPOoB. KOHCTRYKTOPLI
o148 c6opku curHanuaauvii GSM.

PaspatoTtka 3NeKTPOHHLIX YCTPONCTS
W NPOrpamMmm Ha 3aKas.

E-mail: radio73@rambler.ru,

micro51@mail.ru
www.electroniclab.ru

Ten. 8-912-619-5167 {¢ 07.00 ao

18.00 mock. ep.}.

* " *

OreHecTBEHHNE U UMNOPTHLIS
paguogaerany onA PEMOHTA
paguoannapartyphbi, a8ToMoGunbHO
BNEKTPOHUKU W OBITOBROM TEXHUKK!

Mukpocxembl. TpawaucTopel. Cra-
GunuTpoHb. Peancropel. LUnenidb.

KoHpeHCaTopbl Kepamuweckne, nne-
HONHBIE, NOACTPOENHBE, BNEKTROMNTH-
YECKME, BbICOKOBONBbTHEIE. MexaHvika
ANS BUAEOMArHUTOMOHOB, BUOEOKAMEP
v ayaAroTexHukn. Caetoamoabl u GoTo-
anogbl. MaHensky IR MUKPOCXEM.
Kaccul BCEX PA3SMEPOE An8 XPaHEHWR
MENKVX AeTanel. SlazepHuie n Bnaeoro-
noBku. HUM-3nemenTol. Mroroe apy-
roe. ONTOBas M pO3HWYHAR NPOLAXA
exegHesHo ot 9.00 A0 18.00 no aapecy:

Poccun, Mockea, NaTHuyKoe wocce,
aom 18, TK "MUTUHCKKiA paanopbIHOK”,
3-n atax, naemnboH S546. Mpoess oT
meTpo “TywwHckan” aeT. Ne 2, 210, 266.

Boctaska nosron no  Poccuu.
Mpanc-nucTe Ha Bymare u CD.

Koxrakte:: 107045, r. Mockea,
a6. auw. 41.

www. $-10miting.narod.r

" " *

MevatHele NnaTsl Ha 3akas!
Pa3paBoTtka u n3roToBNErRne no cxe-
MaMm 3aKasuvka.
242600, BpsaHckas 06n., r. AATh-
KOBQ, yn. KOxwHasn, 2. 69.
Ten. 89155383045
E-mail: dyt68@yandex.ru

* * *

P/netanu oteu, v umn. 9000 TMNoB,
KHUMM, KOMNboTEPL, MO,

Baw koxsepr. 190013, C.-Netep-
Oypr, a/a 93, Kncenesoii.
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MCTOYHUKU NTUTAHUA

Ten. 607-88-18

consult@radio.ru

Npuem crarteii: mail@radio.ru
Bonpocsi

PAMO Ne 12, 2009

Bnok nutaHua B

namne
W. HEYAEB, r. Mocksa

B COBPEMEHHBIX HACTOSIbHbIX CBETUSIb-
HWKax LWWPOKO MPUMEHSIOTCH HU3KO-
BOJIbTHblIE FanOreHHble fiaMrbl Ha 12 B.
Ona ux nutanus ot cetn 220 B 4yacto
MCNonb3ylT noHuxatwwue (220/12 B)
TpaHCchOpPMaTopbl, KOTOPbLIE OOHOBPEMEH-
HO CAyXar rpy3oM, noBbILLAKLLINMM YCTOMR-
YUBOCTb KOHCTPYKUUM K ONPOKMABLIBAHUIO.
MOLL],HOCTb ranoreHHbIxX Jilamn HaCTOSIbHbIX
CBETU/IbHUKOB 06ObLIMHO HE BLIXOAMT 3a
npenens 20...50 BT, Ha Takylo Xe MOLL-
HOCTb paccuyuTaHbl 1 MOHVXaoWMe TpaHc-
¢dopmaropbl. OueHb BaxHO, 4TO UX nep-
BUYHAA ¥ BTOpU4HaN 0B6MOTKM HaMOTaHbl,
Kak npaswsio, B OTAENbHLIX CEKUUAX, HTO
NoBbiLIAET 3/1eKTPoBEe30nacHOCTb.

O 6nokax NUTaHUs Ha OCHOBE Takoro
TpaHchopmaropa, BbIMOMHEHHbLIX B BUOE
CaMOCTOSATENbHOW KOHCTPYKUMM, paccka-
3aHo B cTatbsix aBTopa [1, 2]. Ho ecnu pas-
MEepPbl OCHOBaHWS (NOACTaBKY) HACTOSBbHOWM

HACTONMbHOM

namnbl NO3BONSKIOT, TO 650K NUTAaHUS MOX-
HO BCTPOWTL B HErO. TakKol UCTOYHUK Mpu-
roguTcs ans nNutanus nneiepos (3 B),
HOCUMBIX paguonpuemMHukos (6 u 9 B),
3apsapku cotoBbix TenedoHor (5 B). Ero
Takxe MOXHO UCMOsb30BaTh Kak nabopa-
TOPHbI UCTOYHKK CTabunmu3mpoBaHHOro
Hanps>XeHUs1 HECKOJTbKMX (PUKCUPOBaHHBIX
3HaveHuin. OTKas OT NIaBHOW perynnpoBky
obycnoBneH XenaHueM MakCUManbHO
YNPOCTUTL NOSb30BaHUe NPUGopPOM.
CxemMa BCTpPamMeaemoro B HaCTONbHYIO
namry UCTO4HUKA NUTaHWs ¢ HabopoMm yka-
38HHbIX BbiLLE 3HAYEHWIA BbIXOAHOIro Hanps-
XeHus npeacTaeneHa Ha puc. 1. OH co-
OEPXWUT MOCTOBOM BbINPSIMUTESNb HA OMO-
nax VD1—VD4, koHaeHcatop C1, craaxu-
BalOWMii NynbCauun BbINPAMIIEHHOMNO Ha-
NPs>XeHWs!, U cTabunusaTop HanpsXeHus
Ha OcCHoBe Mukpocxembl DA1. HyxHoe
HanpskeHvie BbIGMPAIOT nepeksoyarenem

HL1 NSPW300BS HL2 AJ1307)XKM  HL3 AN307MM HL4 ANT307EM 2| STU 3 DA1LM337T

STU
v — R1 T [/]R2 c3 =L
i Camelion : 1K /|100 10mMKx16 B]+ |_
KD117N :
P—v
EL1 SA1 +
SB"_; l VD1-VD4 AR AR AR R3 R4R5R6 st
S 1N4004 /620 9607 I56017 l180l/] By "
‘m H HL1 [HL2 [HL3 [HL4 11 2 3 4
8 1316 N I
8 1 SA2.1 SA22
: : wgr g g 3y
|__ . | T ‘Hanpsvkenue, B T I
Puc. 1 C11000 Mkx25 B €210 MKx16 B
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Puc. 2 Ksh22  KXst

SA2, nogsIoHaoWmMM NapansiensHo pesu-
cTopy R3 wyHTUpylOwme ero pesncropbl
R4—R6. Csetoauonbn HL1—HL4 pasHoro
LiBeTa CBEYEHUS — WHAOVKATOPb! BKJOYE-
HUS UCTOYHMKA U BbLIOPAHHOrO 3HaYeHUst
BbIXOOHOro HanpspxeHus.. KHonka SB1 —
LUTATHBLIK BLIK/KOHYATESb namnbl, BblIKKOHa-
Tens SA1 cnyxur ons ee BbiK/IOYEHUS
(HanpumMep, ecnv B OCBELLEHUN HET HEOO-
XOAUMOCTH).

BONbWMHCTBO AeTanein UCTOHHNKE MOH-
TUPYIOT Ha rneyarHou nnave (puc. 2) u3
OIHOCTOPOHHE (QOSNLIMPOBAHHOIO CTEK-
norekcronuta TonwuHon 1,5...2 mM. Mnata
paccyuTaHa Ha NpPUMEHEHWE MOCTOSHHBIX
pe3auctopos P1-4, C2-23 » WMMOPTHLIX
OKCUAHBLIX KOHAEHCaTOpOB (HanpuMmep,
cepuu TK dupmbl Jamicon). Beikatouarens
SA1 — MT wwm gpyroi masnorabapuTHbliA,
nepeknoqatens SA2 — noboli manoraba-
PUTHBI raneTHblA, Hanpumep MNr2-9-6MN2H,
rHe3no XS1 — wmanorabapvtHoe, npu-
MeHsieMOe AN MOAK/YEHUS! TOJIOBHBIX
TenedoHoB B MOHODOHUHECKOW annapary-
pe. Ceetoamon HL1 — cBepxbapkuin 6eno-
ro yBeTa CBe4eHUs!, OCTasibHble — 0Obi4HbIE
(HL2 — xentoro usera cseqeHusi, HL3 —
3eneHoro, HL4 — kpacHoro). Mukpocxemy
DA1 HeobxoovmMo cHabauTb Tensio0TBOAOM
C OXNTAXAAIOLLEN NOBEPXHOCTLIO 15...20 cMm?
B BMAE NNacTuHbl TONMWMHON 2...3 MM 13
anoMUHKEBOrO Crasa.

ABTOPCKWUI BAPWaHT UCTOYHUKA CMOHTU-
poBaH B ceeTunbHuke mopeny KD117N
dupmbt Camelion (puc. 3). MNnara npuknee-

Ha K TpaHchopmaTopy, CBeToauoabl 3a-
KpPeryieHbl C MOMOLLBIO Kesi B OTBEPCTUSX,
NpocBepieHHbIX B NEBO GOKOBOU HacTu
OCHOBaHUS!, Nepek/oYaTeNb YCTaHOBJIEH B
€ro 3afiHel 4acTy, BbIKOYaTelb — B BEPX-
HeW, rHe3no XS1 — B npasoit. CBeTW/IbHKK
paccuutaH Ha MPUMEHEHUE ranoreHHowM
namnel mMoLwHocTelo Ao 35 Bt Ecnun ee
3ameHuTb 20-BaTTHOM, TO OCTaHeTCs 3anac
Mo MOLLIHOCTHU, KOTOPbIA MOXHO UCMOSIb30-
BaTb ANA UCTOYHKWKA NMUTAHUSA. Ecnn xe
HEoBX0AVM MaKCUMAaSIbHbIM BHIXOQHOWN TOK
(no 1,5 A), T0 namny NPUAETCH OTKIOHUTL
BO n3bexaHve neperpysku TpaHchopma-
Topa. [Ans noacoeavHEHUs NUTaembix OT
WCTONHVKA YCTPOMCTB MCMOSNb3YIOT ABYX-
MPOBOAHbIE LUHYPLI C COOTBETCTBYIOLLIMMUA
pasbemMamy Ha KOHLLAX.

Mukpocxemy LM337T MOXHO 3aMeHUTb
vHTerpanbHbliM ctabunuaatopom LM317T,
O[lHaKO Y HEro wuHas uokorneska (Bxog, —
BbIBOA, 3, BbIXO, — BLIBOJ, 2), MO3TOMY NMpu-
LeTCs UBMEHUTb KOHDUIypaLmio COOTBET-
CTBYIOWIMX MeYaTHbIX NPOBOAHUKOB Ha
nnarte. Kpome TOro, B 3TOM Cry4ae Heobxo-
VMO MOMEHSATL Ha 0BpPaTHYIO NONSIPHOCTL
BKJIOYEHVS AVOQOB, CBETOAMOAOB M KOH-
AeHcaTopos. MNonApHOCTL BBIXOAHOFO Ha-
npsxeHust ByaeT NooXuTENbHOM OTHOCU-
TesbHO 06LLEero NPoBoAA.

Lns Toro 4tobbl NoNy4nTL CTAbUNM3UPO-
BaHHOE BbIXOAHOE HanpsixeHue 12 B, avopsbl
1N4004 Heo6x0oMMO 3aMeHWTb Auopamm
LoTtkn (Hanpumep, 1N5819) 1 nopobpats
pesuctop, wyHtupylowuii R3. Cneayet
YH€ECTb, 4TO MaKCUMarbHbI BBIXOAHOW TOK
NPV TaKOM HanNPs>XXeHUN He A0SIXEH NpeBbl-
watb 0,5 A (npu 60nbleM 3HaYyeH BO3-
MOXHO nosisneHvie 60bLIMX Nynbcauuin)

B 3aksio4eHre — elue 06 oaHoM nones-
HOW (PYHKUMU OMMCaAHHOIO WUCTO4YHWKA Nu-
TaHus B HactonbHoM namne. lNpumenexve
CBEPXBLAPKOro ceetoauopa Genoro Lgera
ceevenus (HL1) nosBonser vcnonb3oBatb
€ro B Ka4ecTee HOYHMKA. [lns aTOro gocrta-
TONHO, He NOAKNYan Harpy3Kky, YCTaHOBUTD
nepeknoyaresns SA2 B nonoxenve "9 B”.

JINTEPATYPA

1. HeyaeB M. Bnok nvTaHus Ha OCHOBE
NOHWXAIOLLEero TpaHchopMaTopa ranoreHHbx
namn. — Paguo, 2008, Ne 12, c. 28, 29.

2. HeuaeB N. ManorabaputHsiii nabopa-
TOpHLIM UM. — Paawno, 2009, Ne 5, c. 21—23.

Penakrop — B. ®ponos, rpagpmka — B. dpornos,
¢oro — asTopa




Anantep I’°C—COM-noprT

KoOMnbiloTEepa

M. KBACHMKOB, r. HuxHusi Hosropon

CerogHs BuINyCXaeTCs MHOFO MUXPDOCXEM, B TOM YHUCNE aH3NOro-
yngposeix B yundpoarnanorosuix npeobpasosareneis, 3anoMmnHa0-
WMX yCTPOWCTE, [ATHYMKOE PAINNYHLIX (UINYLCKAX BENNYWH, Pac-
CHWTAHHBIX Ha YNPaBIICHNE W Npnem—nepegaqy MHpopmayum no
unrepgeiicy FC [1]. Kosrponneps: 3Toro uHrepgesica BCTpoeHs B0

MHOTHEe MHUKDOKOHRTPDONNREPRHI.

HOrAa, 0coOEHHO NPU U3YHEHWUM OCO-

6eHHOCTEl TOV MNKU VHO MUKPOCXEe-
Mbl MAM OTNAOKE YCTPOICTea Ha ee OCHO-
Be, Guigaer yg:wﬁno NOAKMICMUTL AIMHWK
nHTepgdenca I'C k komnbiloTepy. Mockons-
KY KOMNBIOTEPH TAKUM MHTEPGHENCOM HEe
0BOpYAOBaAHL!, R 3TOro HeoOX0auMm
aganTtep, npeofpazylowuvini nepenasas-

MbI€ CUIHanNk B NpUEMAEMBIA AN OAHOIo
M3 CTAHNAPTHLIX NOPTOB KOMNLIDTEPA
eva.

YCTRONCTBO NpeacTasnaer cobon npe-
00pa3osartent YPOBHEN CUrHANOB MHTEP-
¢erca RS-232 (COM-nopTa koMmneloTe-
pa) B YPOBHW CUFHANOB WwikHb 1°C u 06paT-
HO. Y1CnOo 3NemMeHTOB B aganTepe KpanHe

' bat maoseacse C1-C4 0,1 MK
M e Teelee 1] AN AE,
c1-|0¢ | c2- :
cz i ca
XS1 Keba. 16 DD1“j
DB-9F -—~| P—J V- v+ 1 T L’
DTR >4 | A% 121 | & |T20 JIR3 [f|Ra XT1 (+6 8}
SG :‘,5 13 Rt | & [R106 XT2 (SCL)
RTS M R2l | & |R200) ©XT3 (SOA)
VT1 @vm ’—oxu {061y}

Mano: 0OHa MUKPOCXe-

M3, f1IBa TRAH3UCTOPRA N

0 HeTeipe pe3ucropa v
KOHAEKRCaTORAa.

Ha puec. 1 npega-

CTaBreHa cxema agdn-

Tepa.  Mukpocxema

MAX232ACSE (DA1) —

XT4 (O6w) WKWPOKO pacnpocTpa-

HEHHbI  OByHanpas-

neHHsIin npeobpaaosa-

TENb YPOBHEW WMHTER-

deiica RS-232 8 ypos-

Hu TTJ1. KoHaencatopnl

XT2(SCL)
XT3 (SDA)

XT1(+58B)

Puc. 2 Ct-—-C4 — crangapr-
®arin  MNe-epaua DMprem Bua  Crpasxa
Nepenasa | Mpuem
BIN HEX DEC -
Aapec ‘oo110101 | [35 |foss |
Daeie/ypasnerve | 11111100 | EC ] [gsz ]
Darsiie looo11110 | [1E | {030 [
] Wreepruposars ornpaBnsemyie AaHHLe
Mepegare

fepeaaya
Puc. 3

Mprem

Has "00OBS3Ka” ITOW MMKpOCXeMbl. WH-
8epTopLl HA TPaHaucTopax VT1, VT2 obec-
eynBaINT aganTepy Heobxoaumule Ans
LUMHB I°C BBIXOAB C OTKPHITLIM KOANEKTO-
POM, & peancTopel R3, R4 noaaepXuBaInT
BLICOKWIF YPOBEHL HA NIKHUAX WUHL NPK
3aKPLITEX TPAH3UCTOPaXx.

MoHTax 8bLINONHEH HA ABYCTOROHHEN
neyaTHon nnave, M300PaXeHHOW Ha
puc. 2. OHa paccuMTada Ha YCTaWOBKY
ANEMEHTOB A5 NOBEPXHOCTHOrO MOHTA-
*a {Pe3nCTOPL! U KOKAEHCATOPL! — TUNO-
paamepa 0805} v pasmelleHne BHYTPU
kopnyca po3etkv XS1, NoakNoHaemMoin
HenocpencTeeHHo K enwake COM-nopra
KOMMbloTepa. B oTBepcTus C TO4KaMu B
UEHTPE HEeOGXOQUMO BCTABUTE NPOBO-
NOYHbIE NEPEMBINKK, NpONana ux ¢ 06enx
CTOPOH.

BmecTo mukpocxemsl MAX232ACSE
MOXHO fpumeHuTb ADM232AARN 1 apy-
rue ee aHanorv, Ho HeobxoaumMo yeanTe-
€8, 4TO OHU NPEAHAIHAYEHb! ANs PaBOTh C
konaeHcatopamn C1—C4  emKOCTbiO
0,1 MkD. B nNpoOTMBHOM Chyyae HyXHO
3aMEHUTb WX KOHAEHCATOPaMHU EMKOCTHIO,
YKAIAHHOW B ONUCARUM MUKPOCXEMB.

Tpanaucrtopst BCB50 MoxHO 3ame-
HATE NMKOOBIMU APYIVMA MANOMOLUHBIMU
CTPYKTYPH N-P-N, UMECLVIMK CTaTuHe-
CKU KO3(PUUVEHT Nepepasn ToKa He
meHee 50. Hanpsxexue nuranua S B
AONXHO BBITE NOAEHO Ha agantep oT
YCTpOiACTBa € MHTepdeicom I°C, ¢ koto-
pbiM OH paboTaeT.

MpasuneHo cobpaHHBiA ananTep He
HYXA2eTCR B Hanaxwueanny. MNpu Heobxo-
OUMOCTU €70 MOXHO NPOBEPUTE C NOMO-
LWBIO NPOTPaMMBl, OnucanHon e [2]. Owa
NO3BONRET USMEHSITE NOTMYECKUE YPOBHU
curhanos Ha ebixogax COM-nopra
Habnoaate 3a COCTORHUEM €ro BXOA0B.
MporpaMma  HaxoguTCs no  agpecy
<ftp://ftp.radio.ru/pub/2003/05/tcom/
tcom.exe>.

Y06 BPYWHYIQ YNPaBnatb YCTROW-
CTBOM, MNOAKMNIOHEHHbIM HYepe3 anantep K
KOMMbIOTEPY, BbiNa HanucaHa nNporpamma
i2cWin, OKHO KOTOpOW K306paxero Ha
puc. 3. [Ina Hee heOBx0auMbl ONepaumnon-
Han cuctema Windows 2000/XP/Vista,
2 Mbaiit ¢cs0B0AHOrQ NPOCTPAHCTBA Ha
KECTKOM AnCKe, CBOGOHKIM NopT RS-232.
Dna paboTtel nog Windows 2000/XP aon-
XeH 6uiTk ycTanoeneH naket Microsoft
dotNet framework 2.0, KOTOPBIA MOXKO
GecnnatHo 3arpyante ¢ caita <http://
www.microsoft.com>. ns Windows
Vista oH He Tpefyerca. MHCTpykuwio no
pabote ¢ Nporpammon i2CWin MOXHO
NonyunTe, BLIOPaB B8 € NaBHOM MEHID
nywkT "Cnipaska”.

JIATEPATYPA

1. Cemenop B, Wuna I°C B pagnotexHuye-
CKUX KOHCTPYKLUMAX. — M.: “Conon-P", 2002,

2. Ronmvia A. Kak nposepuTs PonyProg. —
Paguo, 2003, Ne 5, c. 25, 26.

|

Or penaxumwn. Davin nevarnoi nnars
aganrepa 8 Ppopmare F-CAD 2006 u uncranna-
LADHHBIR haitn nporpammst iZeWin HaxogaTes
Ha Haiuem FTP-cepsepe no aapecy <ftp://
fip.radio.ru/pub/2009/12/i2cwin. zip>. ‘

Peaaxrop — A. flormuwi, rpagwisa — A fonrvia,
CKOMHWKOTS: — 2BTOPE
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YcoBepLeHCTBOBaAHHbIA
USB-nporpammartop
MUKpokoHtponnepos PIC

B. KMBA, r. Kamernox-LWaxTnuckunift PocTtoBckoii obin.
Y asropa 9704 CTAThHM yXE HECKOILKO AIET yenewiHo paboraer npo-

rpaMMaTop MUKPOKOHTPOAAEPOB

PIC, onucanne xoroporo 6sino

onybnuxoBaHo B ctatee H. Xnionuna “flea ynnsepcasibHsiX nporpam-
Maropa” ("Pagno”, 2006, Ne 6, c. 28—31). Ognako oH cuen neyqob-
HbIM YCTaHABIINBATb AN PO PAMMUPOBEHNR MUKDOKOHTPONNEPH! B
KOpycax pa3HdbiXx TUMOB B PA3HbIe NAHEesnn, He PACCHUTIHHLIE K TOMY
ME H3 MHOroKparHoe ucrnonssoBanue. Xorenocs obouruch u bes
orgenbHoro Gnoka nurauns. Met nybnuxyem onucanne ycosepuien-

CTBOBaHHOIO UM NpoOrpaMMaTopa.
OCHOBHaﬂ HacTb CXembl MOOUPUUUPO-
BAKHHOrO NPOrpamMaTopa nokasana
Ha pue. 1. [0 CpaBHEHUIO C NPOTOTUNOM B
Hero nobaened NpPeobpa3oBaTens UHTEP-
deiica USB 8 RS-232, nnata koToporo
naeneyeHa us kabens USB-COM dupmbl
DEFENDER. Tenepb nporpammarop co-
EAUHAIOT ¢ KOMNBIOTEPOM NO MHTEPDEUCY
USB. C nuHui 310ro uHtepdeica epetca

W HanpsxeHue nutakua 5 B, crabununaa-
TOP KOTOPOro U3 NPOrpaMmMaTopa u3bLAT.

B ycTpoicTeo noGaeneH 3NekTPOHHbIA
KOMMYTATOR KOHTAKTOB 06LLen ANA BCcex
NPOrpaMMmUPyeMbiX MUKROKOHTPONNER OB
40-kOHTaKTHOI MAHENW C HYNEeBLIM YCu-
nvem sctaeneHuns {ZIF-40), ewnonkes-
Hbill Ha Mukpocxemax DA4—DAS.

bonee menkue nameHeHws 3aKmo4aoT-
CR, HaNpuMep, B 3aMeHe MHUKPOCXeMbl
AR411BR Gonee aeLeBbIM U PacnpocTpa-
HeHHbIM aHanorom KPSS0KHS, awopa
BAT42 8 kopnyce nns NOBEPXHOCTHOro

moHTaxa obbiuHbiv KO522B, a nepekno-
YaTtens PEeXUMOE MNPOrpaMMUPCBaKUA —
CbEMHON Nepemuykon. [peayCMOoTPEHb
ene A1Ba CurHanbHeix ceetoaunona (HLd v
HL5}. OHM no3B0ONADT, Npexae Yem BCcTae-
DATE B MaHenk Ans NPOrpaMMupoBaHuf
MUKPOCXEMY MU N3BNEKATL BE, HArnaaxo
yOEOUTLCR B OTCYTCTBMK HANPRXEHUR Ha
KOHTaKTaX.

NMporpamma Mukpokontponnepa DD1
ocTanack NpexHen. Ee MOXHO HaWTh o
apgpecy <ftp://ftp.radio.ru/pub/2006/
06/icd_2.zip> (dpaiin icd2{B76a.hex) vnu
Ha caunTe komnaHuu Microchip. Hrobm He
BHOCUTE B HEE WU3MEHEHUA, MNPULINOCHL
YNPasnaTe KOMMYTAaTOPOM UENen npo-
rRaMMUPOBAHUA BRYWHYIO.

Ha oraensHoW nnare, ¢xema KOTOpOW
NOKasana Ha pUc. 2, pasmelleHbl cama
navent ZIF-40 (X6} u ysen ynpasnernns
KOMMYTaTopOM. 31a NNara COeAUHAETCA
C OCHOBHOW pa3bemamn X2—X4. Ha
OCHOBHOW pPacnONIOXeHt Ux rheanossie
4acTh {C UHAEKCOoM S), Ha AONONKUTENb-
HOll — wWTpesbie {C uHaekcoMm P}, a
TaKkxXe Ha nnare UMeeTtcn pasbeMm X35,
KOTOPLIN MOXHO UCMNONEI0BATL /19 BRYT-
PUCXEMHOIQ NPOrpaMMUpPOBaHNe MHUKPO-
KOHTPONNEPOR, HE YOTARABIMBAA UX 8
naxens X6.

B 3aBMCMMOCTU 0T 4MCAa BbiBOAOE
KOpnyca NporpaMMupyemMoil MUKpocxe-
bl NepemMbluky S2 yCTaHaBnMeaT 8 OgHY

R4 10k
~~7 DD1 PIC16F876A
Kewe 15 DA1, 16, 11 __RCO
Bein. 4, 5 DAS-EVAR, 1%2 4 BZ){\;SLI,SW o gg? 12 RCY
e, 8, 18 OD1 * RAQ_ 2(pao|  |re2[13_RC2
- RAI™ 3 14 RA1
T Y Y Ay 3| RA! RC3
THL M3 aas g RA3|  |RCall
6 16
€ eus. 16 DAY, AN307M Z>An307E ) An307EM RA4}  [RCSH RS
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Bbi. 20 DD1 /] R3 /] RS /71 R8 24 RE2 RC?
' /I 1« 4R /11« RB4 25| poa
¢ RBS 26| pes
1MKxI16B
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. C4 1Mk 16 B C7 1Mk x 16B R19474 47k o
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+ L alca+| pelotd i DA3.2 VCE
30,1 mx C2-| BC{C1] : Tcwo U 1 c15  DA3-DAS - 12 18
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eﬂ
Sl t RaN| > [R200>
<
4 RCO
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ko ene | [Rxo |2 9 oC| e —, 11 3300 -
1 [Vews | [TxD | 3 |4 R715 T (AP
2 | 2| o- DTR | 4 -l 14 \I/p‘:: | | C120,1mk
4130+ | [OsR] 6 14 ce — |V
1 3] 100 MK x CMP —
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X6 ZIF-40

3
HLS "DIP-B" o : >40
W3 Noauumii 1-2, 3-4, 5-6, 7-8 nnn 9-10. B R3Z 7, 1 )22\': L 14 2 >.19 1
NOATBEPXAEHUE CAENAHHOTO EBuibopa X5 LS / v 4 o 5, <asll o
BKNIOHAIOTCS ceBetoanoas HLE—HL10. use-Am Ol . 2 || 2 N {
COBCTBEHHO CHMIrHANK YNPABAEHWA KOM- ICSP” HL7 "DIP-14* 4 5 K ] 4 \37
myTaropamu DAG—DAS dhopmupyer Muk- IIM’«T\1 ! F1E3K3 /;, SR?« 4 A 4J N/
POCXEMA NPOTPaMMUPYEMOro N3y DS1. oLkl 2 1 L <€ 5 5\ 36 10
B Heit HEOGX0AMMO, COrNAcHO Tabnuue, Y R3B 7 /s 6 35!l 1
3anporpaMMUpoBaTE BCero NATbL BanTo- vecd3 :2 R?ELB "OIP-18" 51§ R 8N N <
BhIX ANEEK, ) . iy i /:g 7 Al 6 7 \zall 1
YepTex OCHOBHOV neyatHon mnate  VPPE . A © AN /
NPOrPaMMATOPA NOKasan Ha puc. 3. Oxa K QK A 7 87 \a3
GND HL9 "DIP-28"1 3 AN )
ABYCTOPOHHAA, HO HaA CTOPOHE YCTAHOBKM S R3E 7 R40 14 5 Ll
AETaneil Kpome NedaTHBX NPOBOAHWKGOB st < A | sax | on < Pe
MMEIOTCA TPW NPOBOSIOYHBIE MEPEMBIUKU. 7 10 >31
Mpy XenaHuu TakumMm xe NepembelykamMu HL10 “DIP-40" R41 IS 10/ é&i
MOXHO 3AMEHUTb BCE NENATHLIE NPOBOA- R3 A <2|3 11 AND)
HUKW HA 3TOW CTOPOHE, HMCNO X 5 16 X ”> A | =
HeahauuTensHo. Mnaty moayna U1 (6e3 W M2l = 4
pagbemosl YCTAHAB/MBAIOT Hal OCHOB- DSt 6 X4P 13/ 28
HOW NNATON B PAUOHE KOHTAKTHBIX NNoLLa- KAS5PE3 Z1 ™~
JOK Ans ee noaknicieHus. Ero swinon- 1 10 N 14 \27
HRIOT  M30NMPOBEHHBIMK - MPOEOAAMM 1 2(11 z 321 1 <8 10 ); <
COMMECHO Cxeme. 212 | € |52 o) P y 15\ /26
HAononHurenbHaa nnata naobpaxena 4 13 a3 03 [ 2 N 16 \25
Ha puc. 4. OCo6eHHOCTb €€ KOHCTRYKLIMMK Ad D4 /10 7
COCTOMT B TOM, 4TQ, NOCKONbLKY NaHens X6 1 — D5 g N 17/ \24
PacnonaraeTc CO CTOPOHBI NEeYaTHbIX 2134 OE D& 1t 1 7
NPOBOAHWKOE, MPUNAAThL €€ BLIBOAH K . [&eliofiofin ———— \1 al 18< 23
3KOBTHIM KOPMYCOM KOKTAKTHbIM NJ0- clelzleld : < 19 2
LAAKAM HE TOWM XE CTOPOHE NNaTte NOYTH clololdlo J
HEBO3MOXHO. B CBA3U C 3TMM Ha HEKOTO- ’ ‘J’ "Dlo '151%_0%‘!‘\1? 20 21
POM yAaneHuu OT Nakenu NPeRycMoTpe- QAT 5 4 ~N S
Hbl KOHTAKTHBIE MNOLWAaAKu, KOoTophie ':I NI P“I G’I "Kopryc™ L »K geip 16 DS1
Puc. 2
TR R
Aapec, Paapsag Kopn.
3 4 s HEX [D7|D6|D5(D4|D3|D2(D1|D0
_11 CA4 TE |o[1]1|1]/1[0({0|0]|DIPB
g i 1 3 45 D |Oft|[1]|1|1]|O]|C|O|DIP-14
_2 104 X3S B |o|1|1]|1|0o]|0]|1]|0O]|DIP18
_31 14 _~_ 15} 1 1 17 o]t |ofo]1|1]1]0]|DIP-28
34 2416, , oF Jojojo|1f1]+[1]o[DIP-40
: n Al ;/ - i - _[ﬁ 5 gl 5/ COBOVHAIOT CO BCTEBNEHHBIMK B OTBEP-
1 144 5 CTUA BbIBOAAMW MAHENN NPOBOROYHLBIMW
4 8 |7 42 NEPEeMBINKAMM.
L&rm , 1164» -3 9y 8 BHELLHWIA BUA COBPAHHOrO NPOrpaM-
# |§ N MaTopa B 33KPHTOM KOPMYCE W CO CHATOM
DAS IO o TR 11 BEPXHEN KPBILUKOIA NOKA3aH Ha pUe. S.
M 10 2 Ana pabothi NporpamMmaropa ¢ KOM-
NbIOTERPOM NOA ynpaBneHnem onepa-
A 147 unonHon cuctemel  {OC}  Windows
N HeOBX0AMMB NPOrpaMMHLIR  apaiaep
(¢ 18 npeo6pa3sosatens USB-COM u cooteer-
DAB , 20\ cTeyiLan HacTponka OC. Jpaisep npe-
AR arikt obpazosatens ODObIYHO NPUNOXEH K
> 1 - kabenio, NPUOBPETEHROMY ANs nasne-
# X458 YEHWA U3 HEro NNatel, UCNONL3YEMOW B
la_| 4] _~_ {15 12| 1 NPOrPAMMaTOPE, HO Ero MOXHO HavTu 1
1654 B UHTepHete. paneep, NPUAOKEHHBIW K
. b |0 1 8 CTatbe, NPUTOAEH NS BCEX NPeoGpado-
125l la ol T~ 13 9 Barenei Ha 6ase mukpocxem PL-2303HX
- & P n SP213ECA. MNpexae 4em NoQKIoNars
# h | o[ |7 .131 10/ NPOrPaMMATOR K KOMALIOTERY, 3TOT WM
9 14 _~_ gl 2 &\[)# APYroh Noaxoasiuuin Apaisep Heobxo-
3164 ! 1 1 DMMO NOMECTUTL 8 Nanky, CNeLmMansHo
W 13 CO3AAHHYIO HA XEBCTKOM AMCKE KOMMbKO-
Tepa.
F_J( # ﬂ} 16 QOnucarHbie Aanee onepawuy yCTaHoR-
2 6l _~_ |74 N ku oTHOCATCA K OC Windows Vista.
S 3\2# Mpy NePBOM NOAKMICHEHMU NPOrPam-
MaTopa K NoBoMy paabemy USB-koMMbto-
Tepa OC Onpepenvt, 41O NOOKNIQHEHO
HEU3BECTHOE YCTPOWCTBO, W NPEaNOoXWT

YCTaHOBUTE ANR HEero nporpamsHbie

N
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Apaiieepnl. MNpu BoiIGOpe nykkTa "Haittn n
YCTaHOBUTL ApaiiBep”, Npexae BCero,
npegnaraeTca abiNoSHWTE NOUCK ApanBe-
pos B MHTepHeTe, 3arem (nNOcne oTseta
“He swinOnHATE nouck B UHTepHerte”)
BCTABWUTL AMUCK C Apainsepamu. OTBeyaeM,
4TO "Takorao gucka Het. MNokaxurte apyrue
BOZMOXHKOCTU" | NOCHE Yero Carnalwaemes
C npepnoxervrem “"Bouibparb nouck apai-
BEPOB Ha 3TOM KOMMNbIOTEPE™.

B nyHkTe "ButGpare Apansepw 8 cne-
AYIOLLEM MECTE:" HAXUMaem Ha 3KpaH-
HYIO KHOMNKY "0630p", yka3msaem nanky,
8 KOTOPOW HAXOAMTCA APAMBED, W HaXWN-

1112 14 18 20
(=] =] Q o o
3R I I 20os
o] Q BP [»} o
o s} 4] o
o Qo o o
o éJo o o
[¢] ] o o]
o} ] o o
o o 1 i6o o]
1 16 6 1

MaeM Ha kHonky "Hanee”. Ha cooB-
weHue "He yaanoce nposepuTs usgare-
nNA 3TWX Apaisepos” oTBewaem: "Bce
paBHO YCTaHOBWTL 3TOT apaiieep”. fo-
XAaslmnch cooBuenHna “3akoH4Yerna yc-
TAHOBKA APansepoB ONd 3TOr0 yCT-
POMCTBA", HAaXWMAEM HA 3KPAHHYO
KHOMKY "3akpbiTh”.

fanee oTkpoisaeM "lMNanene ynpaene-
HUR"— “JucneTwep ycTpoicTe”— “lNop-
Tl (COM 1 LPT}". B OTKPBIBLLEMCS CNNC-
K€ TeNnepb UMEETCA HOBOE YCTPOMNCTBO.
Ecnn ucnonbiosak apanBep, NPUAOXEH-
HbI K CTaTke, OHO Halwdaetca ~"Prolific

USB-to-Serial Bridge {COMx)™, rae x —
HOMEp BupTyanbHoro COM-nopra, co-
aganHoro ana Hero OC. Otkpuidaem
OKHO CBOWCTB 3TOrQ YCYpOUCTBE W yCTa-
HasnmBaem ckopocte, 57600 Boa, yn-
pasneHwe MNOTOKOM annaparsoe,
3aTeM, Haxas Ha KHONky “AononHu-
TENBHO", 3aMEHABM HOMEP NopTa, NPw-
ceoenHbii OC, epguHuuen. Hosoe yoT-
pPOWCTBO nonyyaer HazeaHue “Prolific
USB-to-Serial Bridge {COM1)". Oc-
TAeTCA BLIUTM M3 Aaucneryepa ycr-
PORCT8, OTKNOHUTE MPOrPaAMMATOR M
NOAKMOYUTB €0 CHOBA.
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3anyckaem MPLAB
IDE, v B nyhkte "Pro-
u . grammer”—"Select pro-
! FER grammer”  Bbibupaem
"MPLAB ICD 27, Banee
o PIC . 3anyckaem "MPLAB ICD
o cr 2 Setup Wizard” {(macrep
O P a YCTAHOBKN MPOrpamMma-
O Topa) w, cneays nog-
0 CkazkamMm, 3anaem nopTt
COMI1, ckopocTe 57600,
(SRoRoRORY) “Power target from the

T
S (R T

MPLAB IDE 27, "MPLAB
IDE 2 automatic con-
nects to the MPLAB ICD
chaey 2", “MPLAB IDE 2 auto-
- matically downloads the

NP required operating sys-
tem” # Haxumaem Ha
BKpaHHYK KHonky "TO-
TOBOQ".

- B mernwo “Program-
- mer"” subupaem "Con-
nect”. MPLAB npou3seo-
AvT NpoBepKy npo-
rpaMmaropa u, ecnu

Lormn
mi i

OHa npowna ycnewkHo, BLBOAWT CO-
oBLIeHUEe O FOTOBHOCTK K JanbHEWLIer
pabore.

Or penaxusmn. fpaisep npeobpascsare-
m USB-COM v thavins: nevarrHsix nrar 8 ¢op-
mare Sprint Layout 5.0 uMeTCH Ha Halem
FTP-cepsepe no agpecy <fip://Ap.radio.ru/
pub/2009/12/micd2.2ip>.

Pegaxrop ~ A. fonrvi, rpaduxa — A, Zlosri,
¢oro — anropa

QOO0 "3nexTponaHn”

MocTaeka nNKOOBIX 3NEKTPOHHBIX
KOMNOHEHTOB U KOMNAEKTYIOWMWX.
Xvima ANR aNekTpoHukK. Jocvagka
no4TON 8 MOByI0 TOUKy Poccuu opnam-
yeckum un Ppmanyeckvm nuuam. Co
cKnaga v nog 3akas.

WWW.ELEKLAND.RU

E-mail; elekland@mail.ru

Ten./dakc — (82147) 42026.

* * *

"NO3LIBHOW+"
NPELNTATAET PAODWOHABOPHY:
PH-3 KB SSB p/cT. Ha 160, B0 M
PH-7 KB 8SB p/cT. Ha 160, 80, 40,
20m

PH-9 yactotomep

PH-134YM p/cT.Ha2 M

PH-15 CWHTE3 p/cT. Ha @ guan.
603163, r. H. Hosropoa, a/9-49
"MO3LIBHOW+" 7. {B31) 417-88-04
vwww. pozyvnoi.ru NEW

E-mail: pozyvnoi@mail.ru

*x * *

ONToBLIE NOCTABKKA 3NEKTPOHHLIX
KOMMAEKTYIOWMX ¢1 CONYTCTEYIOWUX
TOBAPOB CO CKnaga v nof 3akaa, no
HU3KVYM LieHaMm. [peaocTaenenmwe tex-
HUHECKON WHPOPMaLMK HA NOCTABNNAE -
MYIO NPOAYKLMIO.

Bce aevann Ha caire:

WWW.MSTQUARTZ.RU

E-mail: info@fomel.ru

Ten./$axc — (495} 665-61-40.

* * *

Ha6op petanen "USB nporpamma-
TOR" No ¢cratbe A. Pekkosa via "Paauo”
Ne 7 3a 2008 r. TepMOCTaThI, 4aCTOTO-
MEpLI, BONbTMETPLI, aMNepMeTpol, Ha-
6Opbl Y¥N PE3UCTOPO8 ¥ KOHOBHCATO-
poe 1206, 0805, 0603. Opyrue pagvo-
Habopbl U aevanu, hitp://chipnahor.ru/

e-maif — nabor@inhox.ru.

Ten. +7-916-431-53-46 r. Mockea.

* * *

Ans Bac, pagnomoturenn!

PAONOKOHCTPYKTOPHI ecex Ha-
npasnexunin. Kopnyce ons P3A. Paagwo-
3NEMEHTbI, MOHTAXHBIKN MHCTPYMEHT
M Matepuanbl, nuTepaTtypa, rotoshie
nanenvs. IBM-komnnexkTyowme.

Crt Bat — OnnayeHHbi KOHBEPT NS
HecnnarHoro Karanora.

426072, r. Uxesck,

a/a 1333 PTU "MpomeTten™.

www. rtc-prometej.narod.ru .

Ten./dakc (3412) 36-04-86,

Ten. 22-60-07.
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NMPUKNAOHAA SJIEKTPOHUKA

Ten. 608-28-38

mail@radio.ru

Bonpocei: consult@radio.ru

Mpuem cTaren

PAOMO Ne 12, 2009

NMupomMeTpuyeckKkumn aBTonNUNOT
ANns aBpamMmopenm

C. TOBKAY, r. Tyna

B crarbe paccMOTpPeHO yCTpo#CTBO, BbiBOAALiEE MOAOENIb CaMo-
fleta B ropM3oOHTasIbHbIA NMOJMeT NPy OTIYCKaHWW Ppy4YeK Ha nynbre
ynpasneHUn nepeparyMKkomM papguoynpassieHUss Unn npuvu norepe
CBSI3M C HUM. YCTPOHCTBO MOXET TakXe BblpaBHUBATb M YAEpPXNBaTh
B ropu30HTasIbHOM MNOJIOXXEeHUN Mogenin BepToneToB. Tak kak HeBO3-
MOJXXHO NOCTPOMTb YHUBEPCaNbHbIA aBTONWIIOT, YAOBIETBOPSIOWNA
BCEeM 3anpocaM MOAEJIMCTOB M NoAXOoAsLWMIA AN BCeX BUOOB Mofe-
/e, aBTOp MOCTaBuJl 4esbio cCo3[aTb OCHOBY, peann3oBaTtb MUHH-
ManbHO HeobxogmMbie (YHKUMM M BaTb BO3MOXHOCTH A4JiI camo-
CTOSITE/IbHOIO COBEePLIeHCTBOBaHUA aBTONU/IOTa YNTaTeNIsSMH.

10601 aBnamonenvct 3Haert u Gonrtcs

cnosa "Mopkoska". OHO O3HauaeT na-
[eHve, B pe3ynbrare KOTOpOro MOnesb
NpeBpaLLaeTcs B Kydy LIENOK U, CKopee
BCEro, yxe He 6yaer BoccraHoBneHa. [ns
60pb6bl C "MOPKOBKOI™ NPUAYMaHO MHOIO
cnoco6os. Cambiii 3PEKTUBHBIN — Hanu-
yre nunoTta-aybnepa, xenarensHo 6onee
OnbITHOro. NyNbT AMCTAHUMOHHOr O ynpas-
nenus (NAY) mopenucTa, NUNOTUPYIOLLLE-
ro paguoynpasnaemyto Moaesib, CoeauHa-

etcs ¢ NAY aybnepa. Mpu Heobxoaumoc-
TU MOXHO MNepeksiounTb ynpaBneHue Ha
HEero, Hanpumep, 4T06bl BLIBECTUM MOAESb
1“3 onacHoro Bupaxa. OaHako He Bceraa
Takoro aybnepa MOXHO HainTu, Aa v Npo-
6nembl MOTYT BO3HUKHYTb HEOXMAAHHO, OT
HUX He 3acTpaxoBaHbl U Camble OMbiTHLIE
moaenucTol. B takme MOMEHTbl xQueTcs
“MeTb Ha BOpTY aBTONWIIOT, CNOCOOHBLIN
B35iTb ynpasfeHve Ha cebs u cnactu
MoAenb.

ABTONWSIOT Ha HACTOALLLEEM camonerTe —
CNIOXHOE 1 poporoe yctponctso. OaHako
OKOMo pecAtu net Hasag dupma Futaba
paspaborana u Hayana cepuitHoe Npo-
W3BOACTBO aBMaMOAENbHOFO aBTONMUNIOTa
Futaba PA-2 [1]. YcTpoiicTBO BKAKOHYANoCh
MeXay NPYeMHUKOM Paauoynpasnenuns u
pyneebiMu MawuHkamu mopenu. Korpa
"nunoT” nepesoawsn pydku ynpasneHvs B
HEeWTpanbHOe MNOoNOXeHWe, aBTONWIOT
6pan ynpasneHuve Ha cebs, GOpPMUPYs CUr-
Hanbl, Heo6xoaMMbIE ANS BbIBOOA MOAENMN
B ropu3oHTanbHbIk nonet. Ecnu xe xotb
OfHa pyqka ynpaeneHusi 6bina OTKIIOHEHa
OT HelTpanu, PA-2 nponyckan npuHATbIe
curHarnel ynpaeneHus 6e3 06paboTku.

B kauyectse patuvka, onpenenssliero
nonoxeHnwe camonerta B NPOCTPaHcTae,
ncnonb3oBanuchb Yetoipe doToomona,

HanpaefeHHbIe, Kak NoKa3aHo Ha puc. 1,
BOOSb MPOAOSLHON M NOMEpPeYHOn ocen
netawowen mopenu. NpuHUMn usamepenus
YIMOB KPeHa 1 TaHraxa OCHOBaH Ha nsme-
pPeHVY PasHOCTY APKOCTY 3EMHOM NoBEPX-
HocTu 1 Hebocsona. Hebo ceetnee 3emnu,
noatoMy Npu kpeHe oomH ¢otoanopn, 6y-
DeT ocBewleH 6ornble, 4eM NpoTUBONO-
JIOXHbIN emy. B BpemMs ropnsoHTanbHoro
noneta Bce ¢oroauoabl "CMOTPAT” Ha
NVHUIO TOPM30HTa U CHUMaeMble C HUX
CUrHasbl O4UHAKOBbI.

YCTpOMCTBO NOMY4MNOCh HEAOPOrUM U
manorabapuTHbiM, HO HEeHaaexHbiM. 3u-
MOI, B TyMaH, NacMypHyl Norogy v Ha
60nbLOK BLICOTE TAKOW aBTONUNOT pabo-
Taet o4eHb noxo. K ToMy xe ero nerko
0e30pUEHTUPYIOT ONKu OT BOObI, CTEKON
¥ NpoYMx GnecTawmx NpegMeToB 1 OH He
paboTaeTt HoubIO.

Passutuem PA-2 ctan astonunotr FMA
Direct Co-Pilot [2], roe yyBCTBUTENBHBIMU
aneMeHTaMu CIYXunu AaT4vkn SpKOCTHOM
TemnepaTtypol — nupomeTpobl. MNoatomy
YCTPOWCTBO 6bifI0 Ha3BaHO NMUPOropPU30H-
ToM. Nupometp npeacrasnseT cob6on, No
cytu, portoamon, paboTaowmii 8 LIMHHO-
BonHoBOM MK pguanasoHe, roe cobcTBeH-
HOEe TennoBoe u3ny4yeHne 3eMHOM NOBEPX-
HOCTW VMeeT HaubOonblwyld WHTEHCUB-
HOCTb, @ UHTEHCUBHOCTb TEMJIOBOrO U3Ny-
YyeHuna Heba Hesenuka. 3Ta pasHOCTb UMe-
eT HauborblLlee 3Ha4YeHre B Tak Ha3blBae-
MbIX "OKHax NpPOo3padyHoCcTy atMmocdepsl”,
0JHO U3 KOTOPbLIX COOTBETCTBYET 3/1EKTPO-
MarHUTHblM BOSMHaMm anvHon 6...14 MKM
[3]. B atom amana3oHe v paboTaioT Nupo-
MeTpbI.

B 6e306nayHyto norony 6eCKOHTakT-
Hbit MK TepMOMeTp Ha nNupomeTtpe, Ha-
NPaBneHHbI B 3€HUT, NOKaXeT TemMnepa-
Typy He Gonee muHyc 20 °C, a B Haoup
(BEpTUKaNbHO BHWU3) — HE MEHbLLE NAKC
20 °C. Mpu cunbHOM 06MAYHOCTU CUTya-
LIS yXYALIAETCSs, HO PpasHuLa B HECKOSIbKO
rpagycoB, nocrarodHas ans pabotol nu-
POrOpu30OHTa, BCE-TaKN COXPAHSIETCH.
ConHue Ha ero paboTy NMo4TK He BIUSET,
Tak Kak B AvanasoHe 6...14 MKM OHO nany-
yaeT oyeHb cnabo.

Ecnu mMopenb netut ropu3oHTasnbHO,
OAHY MOJSIOBUHY 30HbI 4YBCTBUTESIBHOCTU
KaXK[oro 13 ycTaHOB/EHHBIX Ha Hel aartyin-
KOB 3aHumaeT HebocBOd, a BTOpPYH —
3emris. okasaHus BCEX AaT4MKOB PaBHbI.
Ecnv mopgenb HakpeHunacb, Kak NokasaHo
Ha pUC. 2, TO NOKa3aHusi NPasoro no no-
neTy nartyiuka BO3pacTyT (B ero 30He 4yB-
CTBUTENBLHOCTK CTano 6onblue Tensnomn

XonogHoe He6o

-25°C | 2300
+3°C
Tennas semns
+10°C
Puc. 2|

3eMnu), a y1IeBoro — yMeHbLuarcs (B ero
30He Bonblue xonoaHoro Heba). Mpu ne-
BOM KpEHe 3HaK pa3HOCTU MoKasaHwui
HanpasfiEHHbIX BNEBO U BNPaBO AaT4MKOB
CMEHUTCA NPOTUBOMONOXHbBIM.

ABCONMIOTHOE 3Ha4YeHue pasHoCTK 3a-
BUCUT OT yrNa KpeHa vnu TaHraxa rpaxktu-
4eCKU NIMHENHO. MNMoroaHbie yCrnosus MeHs-
10T NWb HAKJIOH 3TOW 3aBUCUMOCTH. YHTO-
6bl 3HaTb 3TOT HAKMOH (OH HeobxoauM Ans
BLIYUCNIEHUA YINOB KpPEeHa W TaHraxa)
NUPOropU3OHT HEOBXOAUMO nepen Kax-
[biM NONeToM kanubposartb, nocyepenHo
Hanpaensas OaT4MKKU B 3€HUT U B HAAUP U
bUKCUPYA KX NoKasaHus.

¥Yrnel KpeHa y u TaHraxa 6 BbiMMCnsioT
no dopmynam:

=90 Dat, —Daty :
Dat,, —Datsq
6-90 Dat, —Dat,

Dat,, - Dat,, ’

roe Dat, — Tekywme noka3anus AaTYNKOB;
Dat,, — wx nokasauus npu KanubpoBke.
Mpw paBeHCTBE MOKas3aHWii Mapbl OaT4v-
KOB B KaHaJse KpeHa unu TaHraxa cooreert-
CTBYIOLME 3HAYEHUSs, pacCuyuTaHHbie no
npuseaeHHLIM popmynam, 6yayT HyleBbl-
MU. 3TO O4EHb BAXHO, TaK Kak C yBenuye-
HUEM BBICOTHI MosnerTa BoO3pacTaer aons
Heba B 30HaxX HyBCTBUTENBHOCTU [ATYMKOB
W FOPU30HT CTaHOBUTCS 6ONEe XONOOHLIM.
B naHHOM cny4ae ropu3oHTanbHOCTb
NIOCKOCTW NONeTa onpenensercs no pa-
BEHCTBY NOKa3aHWiA OatinukoB, @ He Mo
dakTMHeckon temnepatype ropu3onTa,
NnoaToMy YCTPOMCTBO NpaswbHO paboTa-
€T Ha noboi BbicoTe. [leneHve Ha Honb
npu pacydeTtax no npveBeaeHHbIM Gopmy-
nam UCKIIOHEHO, TaK KaK SPKOCTHas TeM-
nepartypa 3emnu 1 Heba 3amMeTHO pasnu-
HaeTcs Aaxe npv nNIoTHOM TyMaHe.

CrenyeT OTMETUTb, YTO pasmelatb
DAaTtivky N0 OCHM CUMMETPUU MOLENWN He
COBCEM YAOBHO. XOTH 6bl OAMH U3 HUX OKa-
XETCH 3aTeHEHHbIM BUHTOM, ABUTratesieMm,
XBOCTOBbIM OMEPEHVEM W APYrUMK 3ne-
MEHTaMKM KOHCTPYKUMU. JTOrO JIErKO U3-
6exarb, NOBEPHYB NaTdOPMy C AATHMKE-
MU Ha 45 rpaf. BOKPYr BePTUKasIbHON OCW.
Tenepb AaTinkaM HUHTO HE MeLlaeT, HO
YITbi KPEHA ¥ TaHraXxa cnenyeT BblHUCTATb
no 6onee CNOXHbIM HOpPMYyNam:

(Dat, —Dat3)+ (Dat, — Daty)
(Dat,, —Datgg) + (Dat,, — Datyg)’
(Dat, —Datj) - (Dat, - Dat,)
(Da(ﬂ) - Dat3o)*‘ (Dal2o - Dat;;o) ’
BaxHOI 0COBEHHOCTBIO NMMPOrOPU30H-
Ta ABMSETCS TO, 4TO TOYHOCTb U3MEPEHUS
YIMOB KPEHA M TaHraxa Hanpsmylo 3aBu-

CUT OT PasHOCTU TemnepaTypbl B HaaUpe u
B 3eHuTe (AT,;). B Tabnuue npuBeneHobl




Yenoeus Tem neparypa Pa3sHocTb Temnep?Typu

Bo3gyxa, C Hagup-3eHur, C
NeTHwnin aeHb, BeszobnauHo +25 40
3UMHSISA Houb, 6e3obnayHo -15 32
3UMHUI aeHb, BezobnauHo -10 20
OceHHui AeHb, Hebonbluas obnayHocTb +5 19
3UMHWIA AeHb, HU3Kaa cHeroBasi obnayHocTb -2 15
3UMHMI a€eHb, TyMaH, Hu3kas 0bnayHoCTb 0 1
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YMKOB, KOTOPOMY MOABEPXEHLI NPUBOPbI
[axe U3 0gHOM NapTun.

[na nnporopusoHTa NoaxoaaT He Bce
nmpomeTpel. CaMble felleBble NOCTPOEHbI
NO NPUHLMNY TEPMOKOHAEHcaTopa u cno-
COOHBI TONBKO GOPMUPOBaTL KOPOTKME
NMMyNbChbl NPU U3MEHEHMU Temneparyp-
HOW KapTUHbI B NOie 3peHus. NOCTOSHHYI0
cocTtaenawowyo VK uanydeHus oHu 3a-
durkcnpoBaTe HecnocobHbl U UCHONb-
3YI0TCSH, [MaBHbIM 00pa3oM, B OXPaHHOR
curHannsauumn.

MpuroaHel AnA NMUPOropu3oHTa TOJBKO
NUPOMETPLI-TEPMO3NEMeEHThE (thermopile
sensors). OHn BbIBAIOT Kak C aHanoroBbIM
BbIXOOOM (Hanpumep, MLX90247, TP-297A,
TP-336—TP-339), Tak 1 ¢ uMdpPOBLIM (Ha-
npumep, MLX90614). Te, 4TO nMeloT aHa-

Puc. 3 JIOTOBbIA BBIXOM, MOXHO COEOUHWTL NO-
napHO BCTPEYHO-NOCefoBaTeIbHO W
BK1
N e 4
N ¢ spag 7] R1 /] R3 7] RS
u ’
IR GrﬁBA— c1(;I)1MK /151« /151 k /|51«
| / /| R4
BK2 Hs,n 75,1k = XP1
\ scL ; Kowt | Liens
AN SDA 1 | scL
IR T Ucc 3
GNDr4—< C20,1 Mk 2 [SDA2
{ 3 [spa
BK3 . 4 | Uee
\ SCL; 5 Ucc
AN 6 |SDA3
IR T U 3 +
onDl4— [C30.1mK T=c5 47mkx63B | |7 | GND
| T BK1-BK4 8 |SDA4
BK4 C4 0.1 x|MLX90B14ESF-DAA
\}‘ scLl 1
ISDA|
IR T Uccg
Puc. 4 D
Xs1 > < Xs2
TUNMYHBIE 3HA4YeHMs 3TOro napameTpa
NPy pasHbiX NOroOAHbIX YCHOBUSIX. Llent Ko Kour.| Liens
JonycTuM, NMPOMETPbl  U3MEPSIIOT o SCL| 1 1 {scL
Temnepatypy ¢ norpewHocteio 0,1 °C. % |sSbAa2| 2 2 |SDA1 E
Torpa netom, npu AT,.=40 °C, norpeuu- g SDA1| 3 D: 3 |SDA2 g
HOCTb U3MEpPEHUA YITNoB KpeHa u TaHraxa S Uce 5 4 |SDA3 8
He npesbicut (180/40)x0,1 = 0,45 rpaa. g @
OLOHaKO B 3UMHMI LieHb C MNIOTHOM MHOrO- C|SDA3| 6 5 _|SDAd|.,
CNOVHOM OBNaYHOCTBLIO NPW NosieTe Hag GND | 7 9 |GND
CHEXHbIM HACTOM AT,; MOXET YMEHBLUNTE- SDA4| 8 10 | Uce
cA 00 eouHuL, rpagycos. B pesynbrare
norpelHoCcTb onpeneneHns ropusoHta  Puc. 5

BO3pacTeT KatacTpopryeckn.

KpOMe TOro, npu ManblX 3HA4YEeHUAX
AT, ., YCUIMBAETCH BNMAHUE NOCTOPOHHUX
3aceeTOK. Pazorperas Tpyba KoTensHOM B
06nayHyto Norogy MOXET BbI3BaTb OLLNOKY
onpeneneHusa ropu3oHTa B OeCATKWN rpa-
[lyCOB, XOTSi NpU AICHOM Hebe nuporopu-
30HT Ha Hee BOOOLWE He cpearupyer. B
MNIOXy0 norogy CcwibHee CKa3biBaeTca n
pas3bpoc xapakTePUCTUK CaMnx nNMpoaaTt-

nogkmounte k OY, kak ato caenaHo B [2] n
[4]. BuixogHot curHan OY nponopunoHa-
JIEH Pa3HOCTU NoKasaHwii Napbl NMPOMET-
poB. OnHako noTpebyloTcs KponoTnueas
ycTaHoBka Hyns OY u 6opeba ¢ ero temne-
parypHuiM apeitdoM. OTKanMbpoBaHHbIe
Ha 3aBOAE NMPOMETPbI C LINGPOBLIM BbIXO-
0oM npeacrtasnsioTcs 6onee ynobHeiMK,
XOTSi OHW U IOPOXKE.

Buibupas nupoMeTpbl Ans NUporopu-
30HTa, cnegyet 06paTtuTb BHUMaHwe Ha
YIrMOBOK pa3mep UX YyBCTBUTENbHOW 30-
Hbl. TUNMYHOE 3HauYeHne 3TOro NnapameTpa
+45 rpapg., HO BCTPEvalTCs OaTuMKy C
yrnamum 063opa ot *15 go +90 rpag. Ha
puc. 3 npuBedeH rpaduk nokasaHwuit
nupomeTtpa ¢ yrnom ob3opa *45 rpan. B
3aBUCUMOCTU OT HanpaBfieHUsi Ha TOYeu-
Hbih uctouHmk UK wnanysenuns ¢pukcnpo-
BaHHOW MHTEHCUMBHOCTW. XOpOLIO BWAOHbLI
HepaBHOMEPHOCTb YyBCTBUTEIbHOCTW AaT-
4YuKa M ee pe3kuii cnag 3a npeaenamMm oro-
BOPEHHOI0 B TEXHNYECKUX XapakTepucTu-
Kax npubopa yrna.

B npepnaraemoit KOHCTPYKLMK Npume-
HeHbl nnpomeTpel MLX90614ESF-DAA ¢
LéMd)pOBbIM nHTEPdENCcoM, aHanornyHbLIM
1“C. Cxema 6noka nupomeTpoB (panee
NMPOronoBku) n3obpaxeHa Ha puc. 4.

Nunua SCL 3pecb obwas ans Bcex
NUPOMETPOB, a NuHUM SDA paspeneHsbl.
Jeno B TOM, 4TO BCe He OblBLUME B 3KC-
nnyarauum nupoMeTpbl UMEIOT OAMH N TOT
Xe HyNeBol agpec BeAOMOro, N0 KOTOpPOo-
My K HUM obpallaetcs Befylmin (MMKpO-
KOHTpOsUEp). YTo6bl COEANHUTL NMHUN
SDA Bcex NUPOMETPOB NapannesibHO, Kak
3T0 npennonaraet uHtepdeiic 1°C, Heob-
XOOMMO [AaTh KaXA0MY U3 YeTbipex npnbo-
poOB CBOW COBCTBEHHLIM agpec. ITO He-
CJIOXHO, HO TpebyeT [NonoNHUTENBHON pa-
60Tbl M 060pYnOBaHMS (NporpamMmmMaropa).
ObpalleHve K Kaxgomy nUpoMeTpy no
OTAENLHOW IMHUK HE TONBKO n3baenseT oT
NpeaBapuTeNibHOro NPOrpaMMuUpPOBaHNS,
HO 1 NMO3BONSIET ONpaLUMBaTh BCE YEThIpe
npmbopa OOQHOBPEMEHHO, YCKOPWUB 3Ty
npouenypy B YeThIPe pasa.

Peanctopel R1—R5 cnyxar Harpy3ou-
HbIMW AN8 MHTEPOENCHBIX IMHWUIA, KOHOEH-
catopbl C1—C5 nopaensaT BO3MOXHbLIE
nomexu. K wreipesoi konogke XP1 nog-
KJIO4AIOT MOCKuiA kabenb, coeguHsiomiA
NMPOronoBKY C OCHOBHOW NIaTon asTonun-
nora. Cxema atoro kabens nokasaHa Ha
puc. 5.

NUTEPATYPA

1. PA-2 Pilot Assist Link Auto Pilot System. —
<http://www.futabarc.com/radioaccys/
futm0999.htmi>.

2. Co-PFilot Flight Stabilization System. —
<http://fmadirect.com/Detail.htm?item=
1489&section=20>.

3. Infrared  Atmospheric  Transmission
Spectra. -~ <http://www.astro.virginia.edu/
~mfs4n/ir/atmtrans.htmi>.

4. The Paparazzi Project — <http://
paparazzi.enac.fr/wiki/Main_Page>.

OxoHyaHnune cnen er

Penakrop — A. foaruwi, rpaduka — A. flonrvii,
¢oTo — asropa

KOHTpOnbHBIN NPUEMHUK KOPOTKO-
BOJIHOBMKA — LMUGPOBOA BCEBOMHO-
Bbit DEGEN DE1103 — 3700 pybneii.

OnucaHve 3aech:

http://www.dessy.ru .

3akasbiBatb 3aeck: 105318, r. Mock-
Ba, a/s 52 "NOCLINTOPI™.

E-mail:post@dessy.ru,

Ten. (495) 543-47-96; (985) 366-87-86.
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MPUKNAQHAS ANEKTPOHUKA QA PAAUO®

Ten. 608-28-38

Npuem crateid: mall@radio.ru
Bonpocel: consult@radio.ru

PAAMO Nu 12, 2009

MopgepHusaums ObITOBOro

Ao3nmMeTpa
E. KOHOAPATBEB, r. Mockea

flpeanaraeman .aopaﬁorxa [OIHMETPRA NPOMBIMINEHHOIO H3roTos-
SICHNA JHAYNUTESIBHO INMOBLIMAET €50 TOYHOCTD.

B npaktuke pabotet MICHC (Mockos-
CKaA ropoackan cucTema npeaynpex-
AEHUS YPEIBbIHAWHBIX CUTYAUWIA) HEPELKU
CNy4an BO3HWKHOBEHWA TPYAHOCTEW NMpu
3aMepax YPOBHEN PaavauuOHHOro ¢GoHa
CEPUIRHO BLINYCKAEMBLIMKW DROMBILITIEH-
HOCTBIO BBITOBLIMM A03UMETRamu. flenc B
TOM, NTO COMMAcHC TEXHWHECKWM XapakTe-
PUCTUKAM 3TUX NPUEOPOB B PEXUME OOHO-
KPaTHOro M3MEPEHWA MOLLIHOCTK 3KCNo3U-
LMOHHON 003k FTaMMa-U3STYYEHUS MOrpeL-
HOCTE Nox0amT no *30 % [1}]. YT1ob6wm
yMeHbLnTe €€, paboTHuky MICYC npube-

ralgT K cTapoMy "aeaosckomy” cnocoby:
CHUMAIOT AECHATH NOKasanuin AO3KMETPa,
CYMMUPYIOT X W AERAT PeaynbTaT Ha
AEeCsTh; B UTOre NOrpeLHoCTb U3MEPEHNS
YMEHBLIZETCA B HECKONBKO pas. MOXHO nint
aBTOMATU3NPOBATE 3TOT nPouecc?
Mpumep pewiedHns 3ToM 3aga4n —
HECNOXHAA AopaboTka EeITORONO 403U~
meTpa ANN-03M, cxema kQToporo noka-
3aHa Ha puc. 1. B npouecce gopaborvku
NPOBOAHUKW B MECTax, NOKa3aHHbIX Ha
CXeME KpacHeiMuv kpecTamm, Geinn nepe-
pe3aHbl. Marotosnen u NOAKNIOUEH K

O03VMETPY y3en, coOparHbid no u3ohpa-
WEHHOW Ha pHUC. 2 cxeme. 3aeChk 3nemMeH-
Thi, YXX€ UMEBLUMECS B AO3MMETPE, COXpa-
HUAN npexHue oboadvadeHua. K HuM
nobaenerns Mukpocxemet DD9—DD11,
pesncTops R18 nR19, kHonkn SB2—S8B4.

Kak 1 B MCxQOHOM BapuaHTe, NoacyeT
A03b U3ANYYEHU HAYMHAETCR C HAXATUA
Ha KHonky SB1, ycraHasnmeaowerc RS-
Tpurrep M3 anemerdtos DD3.1 nm DD3.2 B
HYXHOE 009 3TOro cocTonHre. C BuIBOAA
10 Mukpocxemo BD1 fo3uMeTpa MUHYT-
HbIE UMNYNECE! NOCTYNAIDT HA BXOA ABOWY-
Horo cqeravka DD9Y, koTopui sMecTe C
Mukpocxemor DD10 o6pasyer ysen OT-
cHeTa BpEMEHWU MAMEDEHUA.

Ha BBIXOLAX SNEMEHTOB MUKPOCXEMBI
BD10 $opMUPYIOTCA CUrHaNE! CKOHYaHWA
BPEMEHHBIX UHTEPBANOR: HA BBIBOAE 8 —
39 ¢, ha eutBopge 1 — 360 ¢ (6 Mud) 1 Ha
BaiBoge 13 — 3600 ¢ (1 yac). B 3apucumo-
CTWU OT NONOXEHUS KHOMONHLIX NEpeKnio-
vareneih SB3 v SB4 (2K ¢ dukcauneri B
HAXaTOM COCTORHUM} OAWH N3 3TWX CUrHa-
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OB NocTynaeT Ha BTopow Bxoa RS-Tpurre-
pa, BO3BpaLLan ero B UCXOOHOE COCTOs-
Hue u npekpatlas cyet. MNpn Heobxoaumo-
CTU MOXHO NpekpaTtutb ero B siobon
MOMEHT, HaxaB Ha KHornky SB2.
3nemeHTel MuKkpocxemel DD11 ynpas-
NAT OeCATUYHBIMWM TOYKaMKW Ha WHOMKa-
Tope HG1, koTOpbIE paHee He NCNoMb30-
Banuck. locne Haxatus Ha KHOnKy SB1
6yOyT BK/IOYEHbBl B TeYeHWe BCEro Bbl-
6paHHOro U3MepuTenbLHOro WHTepBana
anemMeHTol h1 1 h4 uHamkaropa — pecs-
TWUYHBIE TOYKM CTapLero n Mnaallero pas-
psoos. Mo OkoHYaHUM 3TOro WHTepeana
OHUW ByayT BbIKAKO4YEHbI. Ecnin kHonku SB3,
SB4 He HaxaTbl, Ha uHAUKaTope oTobpa-
3UTCH pesyneTaTt uamepenus He3 gecs-
TUYHBIX TOYEK W Ha 20 ¢ BKIIOYUTCH 3BYKO-

Bas curHaamsaums, kak u 6eno oo gopa-
60Tk fo3nMeTpa.

Mpu HaxaToi kHonke SB4, 4tO cooT-
BETCTBYET UHTepBany cyeta 360 c, no ero
OKOH4YaHuUW OyaeT BKIOYEHa 3BYKOBas
CUrHanuMaaums, a Ha uHaMKaTope — ane-
MeHT h3 (mecsTuyHas Touka BTOPOro
cnpasa pa3psiaa), YTO COOTBETCTBYET Ae-
neHnio pesynsrara Ha 10. MNpu Haxaroi
KHonke SB3 no okoHuYaHwn 4acosoro
WHTepBana cuyeTa BKIOYATCA 3BYKOBas
curHannsaumsa v anemeHT h2 nHankaropa
(necaTnyHas TouYka TPeThEero crnpaea pas-
pana), 4TO COOTBETCTBYET [ENEHUI0 pe-
3ynbTara namepexus Ha 100.

Bo3HukaeT BOnpoc, novyemy yBesimyeH-
Hble B 10 1 100 pa3 nHTepsasibl CHETA Bbi-
OpaHbl HEKPaTHBIMW NCXOOHOMY UHTEpPBa-

ny 39 ¢? [leno B TOM, 4TO B UCMOJIb30BaH-
HOM [03UMETPE CYET HA4YMHAETCH C HEKO-
TOPOI 3amepxkon, HeobOxoauMmoit ons
YCTaHOB/EHUS HANPSXXEHUS MUTAHUA CHET-
ynka levrepa BD1. Ona cocraensier He-
CKOJIbKO CeKyHfl, noaTtoMy 3ddeKTUBHOE
BpEMS CHeTa B MCXOAHOM BapuaHTe 61m3-
KO K 36 c. BnnsiHne atoro ¢akropa Ha Tou-
HOCTb U3MEpPEeHUs 3HAYUTENIbHO MEeHbLUe,
4YeM MOrpeLtHOCTL COBCTBEHHO CcHeTYMKa
leirepa. PagukanbHO yMEHbLWWUTb €€ B
MoBbUuTenLCKUX yCnoBusx He yaaeTcs [2, 3].
Mo3TOMy Ha KOHE4YHyI0 TOYHOCTb U3Mepe-
Hus iydwe 10 % paccumTbiBaTh HE CTOUT.

AHanorvyHeiM 06pasoM MOXHO gopa-
6oTaTtb 1 apyrme 6LITOBLIE AO3UMETPLI Ha
ocHoBe cueTumkoB leitrepa CEM-20 un
CTC-5. Ecnn B po3umeTpe (Hanpumep,
"CocHa") ncnonb30BaHbl ABa CHETYUKA,
WHTEpBaNbl CYeTa CliegyeT COKpaTuTb B
nBa pasa, ons 3Toro JOCTaTOyHO nepe-
KNouUnTe Bxof 7 Mukpocxemsl DD1
(cM. puc. 1) ¢ ee BbiBOAa 4 Ha BbIBOA 6.
Ecnv B popabarbiBaeMOM [03uMMeETpe
Mukpocxema K176 UIE12 e ncnonsayertcs,
DN MONYYEeHUS MUHYTHBIX U CEKYHOHBIX
MMNYNbLCOB €€ HeobXOAMMO YCTaHOBUTL
LONONHUTENBHO.

B cBsi3M C pasnnunsaMu B KOHCTPYKUMSX
ObITOBLIX AO3MMETPOB MNeyaTHasa niara He
paspabarbiBanack, B KaXA0M KOHKPETHOM
Criyyae OononHUTENbHbIE 3NEMEHTH ycTa-
HaB/MBaIMCb Ha HeCONMbLLLO niare, KOTo-
pas ANEeKTPUYECKU COEAUHANAChL C OCHOB-
HOW nnaron no3umMeTpa nposogamu MIrTo.

NINTEPATYPA

1. JosumeTtp-paguomeTp Gbitosoi AHPU-
01-02 "CocHa". PykoBOACTBO MO 3KCMyaTaumm
PB51.00.000 P3. 1991 1.

2. Bunorpapgos 0. Vameputens UHTEHCKB-
HOCTH WOHM3WPYIOLWEro uanyyeHus. — Paauo,
1990, Ne 7, c. 31—35.

3. BuHorpagos 0. Cuetuvku Ternrepa. —
Paawno, 1892, Ne 9, c. 57, 58.

Penaxrop — A. Aonruid, rpagpuka — A. Jonrwi

YKka3zaTenn n perynatopbl
YPOBHS XNAKOCTHU

Npo6nema HabniogeHusi 3a ypoBHEM BOAbI VTN BPYroi XuaKkocTu
B pasnuyHbIX pe3epByapax v ero asTomMarn4yeckoro nogaepxaHuvs
NOCTOSIHHO BO3HUKAET KaK Ha Npou3BOACTBe, Tak u B 6biTy. Ha cTpa-
HULax Haluero XypHana B pa3Hble rogbt 6u1710 onybnukosaHo Hemasno
onucaHui ycTpoucTB, pewawowmnx 3ty npobnemy [1—13]. Tem He
MeHee B pefaKkyuvio MNOCTOSIHHO MNpPUXOASIT HOBble BapMaHThI.
HekoTopbie u3 HUX Mbl peLInnn NPeAsIoOXUTb YUTATENSIM.

lepBble Tpyu ycTposicTBa — Npocrenuine penemHole ¢ repKoHOBbI-
My garymkamu. [lBa n3 HuUX IMLLb CUrHanu3mMpyroT o6 ypoBHe BOgbI B
6ake, TpeTbe elye u ynpassisieT HacocOM, nogaepxuvusBasi B 6ake
AOCTaTto4YHbisi 3anac BoAbl. YeTBepTOo€ yCcTPOWCTBO MO BbINOJHSE-
MbIM PYHKYMSIM 6NTU3KO K TPETbEeMY, HO NOCTPOEHO Ha CaMosi coBpe-
MeHHOM aneMeHTHOM 6a3e — MUKPOKOHTponnepe.

C. AEHUCOB,
r. Opck OpeH6yprckovi 061.

OHCTPYKUMS, KOTOPYID HEOBXOAMMo
ObIIO  OCHACTUTL CUrHanM3auuen,
npeacrasnsana coboin 6onbwy MeTanim-
4YECKyld €MKOCTb C BOAOW, npeaHasHa-

YEHHOI Ana NoANUTKN CUCTEMbI OTOMie-
HUs. C Hel No NPUHUMNY coOoBLLaloLmnXCs
COCYy[OB COeAuHeHa BepTuKasibHas TOs-
CTOCTEHHas cTeknsHHas Tpyba amamer-
pom 100 Mm, cnyxaluas ans BU3yansHOro
HabnoaeHns 3a ypOBHEM BOAbI Oneparto-
pamun.

Ona 6onee 4eTKOro 3puTensHOro BOC-
NpUATUS BOAy B CTEKNIAHHOM Tpybe nocTo-
AHHO NOAKPaLUMBaNN BCEBO3MOXHbLIMUN
Kpacutenamu, HO BCEACTBME nepeme-
WMBaHUS C BOLOW M3 OCHOBHOro Gaka
okpacka MocTeneHHo ucuesana. B Tpydy
noMeLLany OKpatLeHHbI NeHONIacTOBbIN
nonnaBokK, HO N OH B pe3ynkTare B3anMo-
LEeNCTBUA C BOOOI U CTeHKaMu Tpybki co
BPEMEHEM TEPA APKNIt LBET.

BbifI0 pelweHo ycTaHOBUTL Ha nonna-
BOK KOJIbLLEBOM MOCTOSIHHBbIA MarHut OT
rpPOMKOrOBOPUTENS, @ K TPyGe Ha pasHbixX
YPOBHSIX MPUKPENUTL MEPKOHBE, 3aMbIKat0-
wurecs noa AecTBMEM MarHWTHOMO NoJis,
KOra nornaBoK HaxoauTcs paaom. IJTo
obecneunno GnaronpusaTHLIR NS FrepKo-
HOB NOBTOPHO-KPATKOBPEMEHHEIN PEXUM
NepeKnioueHns N ANEKTPUYECKYIO U30NS-
LMIO Luenei curHanusaropa oT BOAbl B
Gake, KOTOpas UHOMIA COAEPXUT arpec-
CUBHBIE NPUMECH.

B nepBOM BapuaHTe curHanularopa,
cxema KOToporo nsobpaxeHa Ha puc. 1,
parinkamn SF1—SF3 cnyxar 3amblikato-
wme repkoHsl MKA-50101 ¢ pamHon 6arn-
noHa 50 mm. INMpu cpabartbiBaHUKM repkoHa
BKJHOYAIOTCA NWWb OOHO pene U oauH
VHOWKATOP, YTO CUFHa/M3UPYET O TOM,
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Ten. 608-28-38

consult@radio.ru

Npuem cratei: mail@radio.ru

Bonpochbl

PAZMO Ne 12, 2009

namMna HuxHero yposHsi HL3, 3atem par-

WHOMKaUMA YPOBHS XWUOKOCTU BO306GHOB-
NIAETCH ML nocne cpabateiBanHns mobo-
ro repkoHa.

Bug (nocTosaHHOE Mnu nepeMeHHoe) 1
3HauYeHus HanpsxeHus nutavusa U, u
Unrz (Unyr H2 pUC. 2) 32BUCST OT TUNA Mipy-
MEHSIEMbIX pene U UHANKaTopoB. ABTOpP
vcrions3osan pene P3C22 ucnonHeHus
P®4.523.023-01 ¢ pabouum Hanps-
xeHneM 12 B. Bo3aMoxHa ycTtaHoBKa U
OPYrux pene ¢ AOCTAaTOYHbIM HYNCAOM KOH-
TaKTOB, CMNOCOOHBIX KOMMYTUPOBATL HYX-
HO€e HanpsixeHue n Tok. Obwni HepocTa-
TOK [IByX OMUCAHHbIX YCTPOWMCTB U UM MO-
AOBHBIX 3aKNIOHAETCH B TOM, HTO KaTyLLKW
pene ANUTenbHOE BPEMSI HAXOOSTCH MOL
TOKOM, 4TO YMEHbLLAET UX HAAEXHOCTb.

CoeguHsaOWmME CUrHANN3ATOPk! C rep-
KOHOBbIMW paTumkamun nposoga — [1B-3
ceyeHrem 0,75 Mm?. OHN yBR3aHBI B XIy-
Tbl A NHOM okono 40 M N NPONOXeHb! No
METaJUIMYECKUM JIOTKaM U METaJINIOKOH-
CTPYKLMSIM LieXa.

A- CEMEHOB,
r. Byaynyx OpeHbyprckoii obn.

CTPOMCTBO pa3paboTaHo ans nopaep-

XaHUs ypoBHS BOAblI B Hake, KOTOpbIi
obecneumsaet Bogon xunon gom. Oc-
HOBHBIMU KPpUTEPUSIMKU Npu paspaboTtke
661N NPUHATEI HebonbLoe NoTpebneHne
3HEpPrun OT CeTU U HaaeXHocTb. KOH-
CTPYKUMS HE coaepXuUT aeduuUnTHEIX ae-
Tanen. bnok patyMkoB npencrasnseT co-
6o norpyXeHHyio B 6ak niacTMaccoByio
TpyOy, B KOTOPOI HA Pa3/INYHEBIX YPOBHSIX
yCTaHOBJ/IeHbl repkoHbl. Ha Tpyby HapeTt

SE1 K14  HL1
3 K1 K2 K3
SFo K24  HL2
4 211 12
3
SF3 K34 HL3
K1.1 K1.2 K1.3
1 U
8 A K2.1\ K2.2 K2.3 it
— K3.1 K3.2\ K3.3
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4
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6
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8
9
1 L
HKa.z Y(sﬁ Unur
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Puc. 2
4TO YpOBEHb BOAbI HAXOAWUTCA Bbille SFE1
JIMHUN pacnonoxenns garyavka. Hanpwm- "Apapus®
MEp, MpW HarHeTaHuu BOAbI B €MKOCTb
npexae Bcero cpabotaloT pgartumk SF3,
pene K3 n BygeT BKOYEHA CUrHasibHas o SF2
J BepxHuiA

4k SF2, pene K2 n namna HL2 un, Hako-
Hell, YCTaHOBJIEHHbIE Ha BEPXHEM YPOBHE
patumk SF1, pene K1 n HL1. Tlpenmy-
WEeCTBa yCTPOMUCTBA — NPOCTOTA, NpUMe-
HeHne HaumbBonee pacnpPOCTPaHeHHbIX
3aMblKalWMX repKOHOB, Manoe u4ucno
NnpoOBOAOB, COEAUHSAIOWMX TepKOHbl C
pene. Hepoctatok — uHOMKauus nvllb
OLHOrO MPOMEXYTOYHOIO YPOBHS XWUAKO-
ctn. CBETOBYID CUrHanM3auuio, Hanpwu-
Mep, O OOCTUXEHUM BEPXHEro YpPOBHS,
MOXHO A0MOJIHWUTE 3BYKOBOW. [nsi aToro
pene K3 OOMKHO UMeTh ewe OaHy napy
HOPMaJIbHO Pa30MKHYThIX KOHTaKTOB. WX
BK/IOHAIOT B LENb yNpaBneHUsi 3BOHKOM
WJIN CUPEHOM.

Bo BTOpOM BapuaHTe (Cxema Ha puc. 2)
B Ka4yeCTBE [aT4YMKOB MPUMEHEHbI OAWH
3amelikalowmii repkoH MKA-50101 ¢ om-
How GannoHa 50 mm (SF1), oauH pa3mel-
kaowmn repkoH MKB-50101 ¢ anuvHon
6annona 50 mm (SF6) 1 yeTbipe nepeknio-
yatlowmx repkoHa MKC-20101 ¢ pamHoit
6annoHa 20 mm (SF2—SF5).

Mo mepe nogbema ypoOBHSA XWAKOCTU
npoucXoauT nocreaoBaTensHoe cpaba-
TeiBaHWe pene, HaumHas ¢ KS n 3akanuun-
BaA K1. CBOGOAHbIE UX KOHTaKTbl MOTyT
BK/HO4aTE MHANKATOPHLIE NaMnbl (NOA06-
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Puc. 3

HO YCTPOWCTBY MO CXeMe, U300paxeHHON
Ha puc. 1) wnn ceetoguogpl. lNMpeumy-
LiecTsa 3TOr0 BapuaHta — NpUMEHEHue
pesne C MEHbLUMM YUCIOM KOHTaKTOB, BO3-
MOXHOCTb YBENIMYEHUS YUCia KOHTPOMN-
pyeMmbix ypoBHei. HepoctaTtkm — npu-
MEHEeHWe ManopacnpoCTPaHeHHbIX nepe-
KMIOYaoWMX repkoHoB, 60Mblioe Yucno
COEeAVHUTENBHBIX NPOBOAOB.

B ob6oux ycTpoinctBax B cliyyae OT-
KNIOYEeHUs U NMOCNeaylowero BKIIYEeHUs
nUTalOWero HanpsXeHus HopMmasibHas

NEeHOMNIACTOBLIN MOMIABOK C MarHUTOM OT
OyHamuka. YpoBHM noabupaioT UHAWBU-
OyanbHO B KaXA0M KOHKPETHOM cryyae.
Ha puc. 3 usobpaxeHa cxema ycT-
porictBa. Bonbwylo Yacte BpeMeHu 06-
MoTkn pene K1—K4 obecToueHnsl, 3Hep-
WSl PACXOAYETCS NULLb HA KOMIMEHCaLMIo
notepb B TpaHcgopmatope T1. Korma
ypoBeHb Bogbl B Hake nagaer Ao mecra
ycTaHoBku repkoHa SF3 (HwxHuin pony-
CTUMBIN YPOBEHE), 3aMBIKAIOTCH ero KOH-
TakTbl U Ha 06MOTKy pene K3 nocrtynaet



HanpsxeHne. Pene camobnokupyercs
KOHTakTamun K3.2, koHTakTel K3.3 3aMebl-
KalTCA M BKIIOHAIOT pesie K4, 3ambikaio-
wee uens 06moTkM nyckarens KM1,
BKOyaroulero Hacoc. Ceetoauon HL2
CUrHanuManpyeT O AOCTUXEHUU MUHW-
MaJibHOrO YPOBHSA W BKIIIOYEHUN HAcoca,
noJaoLLEero Boay.

Yepe3 HekoTOopoe Bpemsa Gak Hanon-
HSIeTCS A0 YPOBHS cpabaTbiBaHUsA repkoHa
SF2 (310 BEpXHUIN AONYCTUMBIN YPOBEHD).
HanpsixeHue nocrynaet Ha 0BMOTKyY pene
K2. KoHtakTtel K2.1 pa3mbikatotcs n obec-
ToumBaloT 06MOTKY pene K3, kotopoe, B
CBOIO ouepenb, KOHTakTamn K3.1 obec-
ToumMBaeT 06MOTKy pene K2. Hacoc Bbi-
KNK4aEeTCs, YCTPOWCTBO BO3BPALLAETCH B
WUCXOOHOE COCTOSIHME.

Ecnn no kakoii-nnbo npuyinHe yposeHb
Boabl B Bake npoposxaeT pactu, cpaba-
ThIBAET YCTAHOBMEHHbIN BhILLE OCTaJIbHbIX
repkoH SF1. Ha o6bmoTky pene K1 nocry-
naet HanpsbkeHWe, N OHO CBOUMW KOHTaK-
Tamu K1.2 n K1.3 pa3ambikaer uenb nuta-
HUWA Hacoca, a koHTakTamu K1.1 camobno-
knpyetc. O6 aBapum curHanumaupyert
ceetoauog HL1. CHATb 6IOKMPOBKY MOX-
HO TONBKO BBIKMIOYEHNEM MUTaHUA BCEro
YCTPOWCTBA.

CeTeBOl UCTOYHMK NUTaHUSi COCTOUT
M3 noHwmxawuilero TpaHcopmaropa T1,
ONOOHOro BeINpAMUTENBHOrO MocTa VD1
1 craaxuvsamowero koHgeHcatopa Ci.
Ceetoanon HL3 ceetuTCs, KOrga ycTpoin-
CTBO BK/IIO4EHO B CE€Tb W 3aMKHYT Bbl-
kntoyarens SA1.

MpumeHeHbl pene PAK28 ncnonHexHns
KiU14.569.007-01 ¢ pabouum Hanpsixe-
HMeM 24 B, HO nomoiugyT W gpyrue,
VMEIOLLIME HE MEHEE TPEX IPynn KOHTaK-
TOB Ha nepekntodeHne. KM1 — nycka-
Tens MINJ1-21000-4A. TpaHcgopmatop T1
MOXeT ObiTb J/OOBIM C HOMUHaJIbHBLIM
HanNpsXeHWeM BTOPUYHON 0OMOTKM 24 B,
Hanpumep, TN112-17 unn TN121-6. Cee-
ToaModbl MOryT ObITb n6oro TMNa, HO
xenaresbHo, 4Tobbl HL1 1 HL3 Gbinm kpac-

YCTPONCTBO MOAYHUNIOCH OYEeHb Mpo-
CTbIM W HE Kanpu3HelM, €OWHCTBEHHOE
ycnoBue xopotuei paboTel — YETKOE cpa-
6HaTbiBaHWE JATHMKOB U XOPOLas repme-
Tn3auma Tpybel ¢ repkoHamu. OHO 6e3-
aBapuinHO npopaboTano y MeHs yxe
6onee yeTblpex neT. Mockonbky 6ak Haxo-
ANTCH B HepaaqyHoOM MOMeLLeHun, nepe-
nMB 8OOkl MOT Obl MPUBECTU K 3aTOMIEHUIO
BCEro foma.

C. KY3bMUH, r. Kpbimck
KpacHogapckoro kpasi

YCTpoﬁCTBo npegHa3sHa4YeHo ans a.-
TOMaTM4eCKOro NoaaepXaHus ypoB-
HS XWOKOCTW B pasnuuHbix B6akax wm
cocynax. OHO cobpaHO Ha MUKPOKOHT-
ponnepe AT89C2051, umeeTt HeboJbLLMe
rabapuTbl, MOXET ynpaBnsiTb UCMONHWU-
TesibHbIM YCTPOWMCTBOM (HACOCOM unun
BMYCKHBLIM KnanaHoMm), noTpebnsiowum
TOK 8o 30 A.
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Puc. 4
CocTosiHue BXxoO0B CocrosiHWe BbIX0A0B n
P3.2 | P33 P3.4 P1.4 P1.5 P1.6 P1.7 pumetanne
o' 0 0 0 1 1 0 Bak 3anonHeH, BbIKIIOUNTL HACOC
o' 0 1 1/0* 1 0 1 Bak He 3anofiHeH
o' 1 0 1 0 1 0 HeucnpaBHoCTb faTuMKoB
o' 1 1 1 0 1 1 Bak nycT, BKIIOYMTb Hacoc

Mpumevanwusn: 1. Npn P3.2=1 Hacoc Bcerpa

BbiknoveH (P1.4=0). CoctosHue ocTanbHbiX

BbixoAoB oT P3 2 He 3aeucut. 2. P1.4=1 nocne onycrowenus 6aka, P1.4=0 nocne ero

3anonHeHus

K SA1-=

C3 o
j o
K ssz«—/p o10 1

K SF3 -

Hacoc aBtomaruuecku Bknouyaercs
npu nNageHnn ypoBHSA XWOKOCTM B Hake
HUWXE MUHUMAnNbHO AOMYCTUMOrO W Bbi-
KNOHaeTcs nocne 3anonHenus 6Haka oo
MaKCUMasbHO I0NYyCTUMOro ypoBHs. Boa-
MOXHO U PY4HOE BKIHO4YEHWE C aBTOMaTu-
4EeCKUM BbIKJIO4eHeM. Ecnm goctatodHo
Wb HabmopaTte 3a YPOBHEM XWOKOCTU
Mo NoKasaHWaM CBETOANOAHBIX NHOUKATO-
pPOB, BK/IOYEHUE WCTONIHUTENIbHOIO YCT-
poMCTBa MOXHO 3a6N0OKMPOBaTh.

YCTaHOBUB AOMNONHUTENBHBLIN OATYUK B
WCTOYHMKE XUOKOCTU, MOXHO [06MThCS
TOr0, 4TO WUCMONHUTENBHOE YCTPOWCTBO
CTaHeT aBTOMaTMUYeCKn BbIKHOYaTbCS MpKn
"nepecbixaHnn” UucTouHuka. [llpuuem
BKO4UTE ero Gymer HEBO3MOXHO, moka
XUOKOCTb HEe MOSIBUTCS BHOBb.

C6om B paboTe AaTunkoB (KOraa Bepx-
HWIM NMOKa3biBaeT, YTO XWOKOCTbL B Oaxe
€CTb, @ HWXKHWIA, YTO ee HEeT) TOXe npuee-
0ET K HEMELANEHHOMY BbIK/IOYEHUIO WUC-
nONHUTENbHOro yctporncTtea. OaHako B
3TOM cliydae nocne yctpaHeHus nedekra
HopMarbHaa paboTa cpa3sy Xe BOCCTaHO-
BUTCA.

Cxema 6noka ynpasneHus nsobpaxeHa
Ha puc. 4. MukpokoHTposinep AT89C2051
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(DD1), pabotas no 3anucaHHoOit B €ro
namMaTb nNporpaMme, obpabaTbiBaeT cur-
Hasbl, NocTynawwme Ha Bxoabl P3.2—
P3.4, n, cornacHo Tabnuue, ¢popmupyet
curHanel Ha Beixogax P1.4—P1.7.
SF1—SF3 — paTumku Hannums Xuoko-
CTWU COOTBETCTBEHHO B €€ UCTOYHUKE, Ha
HWXHEM U Ha BEPXHEM YPOBHSIX B Bake. Ux
KOHTaKTbl 3aMKHYThI, KOr4a XwuakoCTb B
MeCcTe YCTaHOBKM [aTumka €Ctb, U paso-
MKHYTEl B MPOTMBOMOJIOXHOM Clyyae.
Ecnm xunakocTb anekTponposogswas (Ha-
npumep, BoAa), B KayecTBe AaT4YUKOB
MOXHO UCMNOMNB30BaTh NOMrPYXEHHbIE B HEE
napbl YCTaHOBMEHHbIX napasfiefbHO C
HeBONbWKUM 3230POM  MeTa/UIN4eCKuX
nnacTuH BO3MOXHO 6onbluel nnowaow. B
MPOTUBHOM CJlyyae ny4ylie NPUMEHUTb
NOMJiaBkOBLIE AATYNKK C FEPKOHAMU.
Krnonkoit SB1 npuvBOOAT MMKPOKOHT-
posiep aBToMara B UCXOAHOE COCTOsHUE
(Hanpumep, nocne cbos). Haxatnem Ha
KHOMKY SB2 UMUTUPYIOT OTCYTCTBUE XWA-
kocTu B HGake. Mpu 3TOM NCNONHUTENLHOE
YCTPOMCTBO BKIMIOYNTCH NPUHYANTENBHO, a
BbIKJHOYMTCA OHO aBTOMAarTu4Yecku no
[OOCTUXEHUN XUOKOCTLIO YPOBHA cpaba-
ThiBaHna garunka SF3. Mpu pasmelikaHum
KOHTaKTOB BeIKNtouatens SA1 unu natunka
SF1 ncnonHuTensHoe YCTPOUCTBO BbIKNIO-
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YaeTcs HeMeasieHHO, BKJIIDYEHWEe BO3-
MOXHO TOMbKO MNOCKE WX 3aMblKaHWUS.
Ecnn KOHTPOJib HanuuuMa XWAKOCTU B
NCTOYHUKE He Tpebyetcs, maTumk SF1
3aMEHSAIOT NEPEMbBINKON.

BknioveHue ceetoamnona HL1 kpacHo-
ro uBeTa CBEYEHUS CBUOETENLCTBYET O
TOM, 4TO 6GaK NycT — ypOBEHb XWUOKOCTN
HUXEe MecTa yCcTaHOBKM paTtumka SF1.
Ceetoamnon HL2 xenTtoro yseTa CBe4eHus
BKJIIOYAETCH, KOTAA YPOBEHb XUAKOCTU
NPOMEXYTOUHbI Mexay AaTunkamm SF2 n
SF3. CeeueHue cuHero ceetogmona HL3
rOBOPUT O TOM, YTO XWOKOCTb AOCTUMMA
ypoOBHSI ycTaHoBKM pgaTtuuka SF3, a 3ene-
HOoro ceetogmopga HL4 — O TOM, uTO
nojaH CUrHas BKJIKOYEHWUS MCMNONHUTE b=
HOro YCTPOWCTBA.

CurHan ynpasiieHUs UCNOSIHUTESIbHBIM
YCTPOUCTBOM NMOAAEeTCs C NOMOLWBLIO YCU-
nuTtena Ha TpaHauctope VT1 u pene K1
(WJU115 ¢ karywkoit Ha 12 B noCcTosiHHOro
TOKa). ABTOMAaTt MOXHO nuTaTh OT noboro
WUCTOYHMKA NMOCTOAHHOMO HAaNPSIXXeHWs OKO-
no 12 B. lMNpu cpabotaswem pene K1 no-
Tpebnsembih TOK He npesbiaer 100 MA.
MockonkeKy uenn aBTomMara MoOryT UMEeTb
3NEKTPUYECKNIN KOHTAKT C MeTasuinye-
ckum b6akoMm, TO, nogbupas CceTeBOi
WCTOYHWK MUTaHuA, cnegyeT obpauwats
ocoboe BHUMaHWe Ha HaaeXHOCTb W30NA-
LMK MexXdy ero rnepBUYHBIMW (MOAKITo-
HaeMbIMU K CETU) U BTOPUYHBLIMUK (NUTato-
LMMW aBTOMAT) LLEensiMn.

MeuyatHas nnara asTomara usobpaxe-
Ha Ha puc. 5. OHa 0QHOCTOPOHHSAS, U3ro-
TOBneHa mn3 GonbrupoBaHHOrO CTeKNo-
Tekctonuta. CBo60gHOE MECTO B HUXHEM
(N0 YepTexy) 4acTn NnaTsLl NpeaHasHaye-
HO ans pene K1,
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304HBIA KOO NPOrPaMMbl MUKDOKOHTPONNEPE
Aans1 KoHCTpykumm C. KyaemuHa vMeloTcst Ha
Hawem FTP-cepsepe no appecy <ftp://
ftp.radio.ru/pub/2009/12/hosos_c.zip>.
YacTora kBapLeBOro pe3oHaropa MOXeT bbiTh
mobor, ot 1 1o 24 MIy.

Penaxrop — A. fonruii, rpagpmka — A. Jonrnid

YCTpPpOMCTBO 3aLUThbl annapaTtypbl
OT aHOMAaNbHbIX HANPSAXEeHUN

cetTun

M. O30JINH, c. KpacHsiii Sip ToMckoii o6n.

PaspaboraHHOoe aBTOpPOM 3aLUTHOE YCTPOHCTBO NO BbINOJHSIE-
MbIM QYHKUNSIM aHanorn4Ho onucaHHoMy B crtarbe U. Korosa
"YcrposicTBO 3awuThl annapatypbl OT aBapUAHOINo HarnpsXeHus
cetu” ("Pagmuo”, 2008, Ne 8, c. 26, 27). OHO He COBEPXUT MOHNXAIO-
wero TpaHcopmaropa, a [ KOMMYTauuu Harpy3ku NMPUMEHeH
CUMUCTOP, YTO NOBbILUAEeT 6bICTPO[CHCTBUE 3ALUNTDI.

pepnaraemoe yCTpoOMCTBO OTKAKua-

€T Harpy3ky oT cetn 220 B kak npu
NPEBLILLEHUN, TaK U CHUWXEHUW CETEBBIM
Hanps>XXeHWeM 3apaHee YCTaHOBNEHHbIX
3Hayvenuin. OcHoBoM ycTpolicTea (puc. 1)
ABNAETCA MUKPOKOHTponnep DD1, pabo-
Talwnin No nporpamMmme, Koabl KOTOpPO
npencTaeieHsl B Tabnuye. Y13 ceteBoro
HanNpPsXeHUs OrpaHuyYuTeNbHbIM ONOA0M
VD2 ¢dopmupyetca rnepemeHHoe (6nms-
KOE€ K NpAMOYrofibHOMY) HanpsixeHwe
amnnutygon okono 18 B. KoHpgeHcatop
C1 — Toko3apawowmii, peauctop R3
OorpaHuM4MBaeT NYcKOBOW TOK NpW nop-
Ko4eHun, a R1 obecneumBaeT pa3psaky
koHAeHcaTopa C1 npu OTKAKDYEHUN YCT-
poricTea. Ouon VD3 BbinpsAMAseTr 3aTo
rnepemMeHHoOe HanpsxeHne, a KOHAEeHca-
Top C3 crnaxusaeT nynbcauuwu. Cra-
oununzatop DA1 obecneunBaer nutaHue
MUKPOKOHTpOsIepa HanpskeHnem 5 B.
Bapuctop RU1 3awwmuiaetr cMMucTop
VS1 o7 6pOCKOB HAMPAXEHUA NPU KOM-
MyTaunmn Harpysku MHOYKTUBHOIO xapak-
Tepa.

KOHTpOnb BENNYNHEI CETEBOr0 Hanps-
XEHWUs1 OCYLLEeCTBNAET BCTpOeHHbin AL
MUKpOKOHTposnepa DD1. [Ana artoro
HanpsXkeHne ceTu NpeaBapuTeNibHO Bbi-
npamnsercs anoaom VD1 n yepe3s Gpunsrp
HY R2C2 n pe3ancTuBHbI AenuTenb Ha-
npsxeHuss R4RS noctynaet Ha Bxop AL
(BbiBOA, 3) MuKpokoHTponnepa DD1. Kox-
neHcarop C4 pononHuTeneHO nopaesnsieT
MMNynbCHble NomMexu. MNocne npeobpaso-
BaHus B AL pecatmbuTHeI peaynstar
COBUraeTCcs Ha OAWH pa3psh BNpaso U
mnagwmin Gut urHopupyertcs. B peaynera-
Te padHHble ALMN wmeloT paspagHOCTb
[EeBATL OUT.

Mopaya M OTKAIO4YEHWE CEeTeBOro Ha-
MPSOKEHUS OT Harpy3kn OCYLLECTBRRAITCH
cumuctopomM VS1. [na ero OTKpbiBaHWA
TalMepOM-CHETYMKOM 1 MUKPOKOHTPON-
nepa DD1 Ha nnHum PB1 (BbiBOA 6) $HOp-
MUPYIOTCS UMNyNbChi yactoton 10 ky n
koadduumeHTom 3anontHenus 0,1 (cksax-
HocTb 10). MNocne ycuneHws no ToKy TpaH-
3uctopom VT 1 3T uMnynbCbl Hepes pe3n-
ctop R8 noctynaioT Ha ynpasnsiowmi
anekTpon cumuctopa VS1. Bnaropaps
BbICOKOI 4acTOTe yNpaBnsiioLmnX UMNysib-
COB OH OTKpLIBAETCH B Hauane Kaxzoro
nonynepuopa CeTEBOro HanpPsXXeHUs, 4To
yMeHbLlaeT YpOBEeHb KOMMYTaLWNOHHbIX
nomex. Ans aToi Xe uenu npegHasHavyeHa
uenb R6CS. OTknoyeHne Harpyskmn obec-
NneYynBaeTcs OCTAHOBKOW Tanmepa-cyeT-
yuka 1 » yCTaHOBKOW HanNpPsiXeHUA HU3KO-
ro ypoBHs Ha mHum PB1 MUKPOKOHTPON-
nepa DD1.

Ha pecstupaspspoHom XK nHgukatope
HG1 B Tpex mnagwmx (KparHue npaebie)
paspspax otobpaxaercs HanpsixeHwe
CeTW, HeTBEPTHIV U NATLIN — pasfenuTenb-
Hble, OHM NoraileHsl. B WecTom, cenbMom
N BOCbMOM paspsafax ¢ NepUoaNHHOCTLIO
1 ¢ noouepenHo oTOBpPaxaioTca Makcu-
ManbHOE U MUWHUMalNbHOE HanpsixeHus
OTKNIO4eHUsA. [leBATwili paspag — paspe-
JMTenbHEeIM (NoraweH), a B AeCATOM —
oTtobpaxaeTcs BpeMs (B ceKyHaax),
OCTaBLUEECH [0 BK/MOYEHWS Harpysku B
cAyyae, KOrga HanpsikeHne cetu Haxo-
[UWTCH B YCTAHOBNEHHBIX npeaenax. KHon-
kamun SB1 n SB2 ocyuiecTBnsioT uameHe-
HWE 3HA4YEHUM NOPOroBbIX HaNPSKEHWN
OTKMIOYEHUSI HAarpy3kn MWHUMAsbHOro U
MakCUMasnibHOro CcooTBeTCTBEHHO. [lpu
OOHOBPEMEHHOM HaXaTun Ha 3TW KHOMKU
oTOBpaxaeTcs 3HaAY€HWE U3MEHSEMOro
CEeTeBOro HanpsXeHus, a Nocne ux oTnyc-
KaHWs — BO3BPALLAETCA K YepeaoBaHuio
MWHUMANLHOTO W MaKCUMarbHOro Hanps-
XEHWI OTKIOUEHUS.

Mpn Haxatum Ha kHonky SB1 "MuH.”
MWHUMAJBbHBIA NMOPOT OTKNKHEHUS KaXk-
nyio cekyHay namensietcs ot 160 o210 B
c warom 5 B. Ecnn ee yoepxuBate ojim-
TenbHOe BPeMs, Nocne AOCTUXEHUS Mak-
cuManbHoro 3Hadenms (210 B) ycrtaHaB-
nmeaetcs MnHnmMansHoe (160 B) 1 3atem
CHOBa yBENIMMUBAETCH. AHANOMMYHO NpU
HaxaTnm Ha KHonky SB2 "Makc.” nepuo-
OUYECKN N3MEHSAETCH 3HauYeHue Makcu-
manbHoro nopora ot 230 no 255B ¢
warom 5 B.

Ecnn nanpsxeHwe cetn BeIXxOAUT 3a
YCTaHOBJIEHHbIE MOPOrOBble 3HAYEHWUS,
Harpy3ka B TedeHue 10 Mc oTknioyaeTcs
OT ceTw, a B CTaplleM — NHauLMpyeTcs
umdpa 7. MNocne BO3BpaLLEHUs Hanpse-
HWS B HOPMY B 3TOM paspsage otobpaxa-
erca 06paTHLIi OTCHET CEMUCEKYHOHOrO
BPEMEHHOrO WHTepBasia, NO UCTEeYeHUU
KOTOPOro Harpyska Oyner nogiiioyeHa K
ceTn, a paspsg noraweH. Ecnu BO Bpemsi
oTcyeTa NpPOM30NAET BbIXOL CETEeBOro
HanpskeHUsi 3a YCTaHOBNEHHLIE Mpene-
Nbl, HArpy3Ka OCTaHETCS B BblKAIOHEHHOM
COCTOSIHUW, @ OTCHET MHTEpPBana HauHeTCs
3aHOBO.

MocKonbKy YMCNO NMHUIA NOpTa MKK-
pokoHTponnepa DD1 orpaHnyeHo, curHa-
Nnbl AaHHBIX U CUHXxpoHW3auun Ha XK
nHgukatop HG1 nepepaiotcs no OgHO-
NnpoBOAHOMY UHTepdency ¢ BpeManm-
NyNnbCHBEIM  KOOWPOBAHWEM (ANTENb-
HOCTb Nepefayn eOuHUYHOro paspsaa
NPUMEPHO B AECHATb pa3 bonblie, 4em
HyNIeBOro). HanpskeHwe nuTaHus uHou-
katopa (okono 1,5 B) cHumaetcs co cee-
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Toauona HL1, kotopwii paboTaer kak
OrpaHUYUTENb HANPAXKEHURA.

Bce peranu, kpoMe KHONOK, YCTAHOB-
fliEHB! HA NeNaTHONU NNaTe U3 OAHOCTOPOH-
He (PONErMPOBARHOIO CTEKROTEKCTONUTA
TORWMHOW 1,5...2 MM, YepTex KOTOpOKr
nokasaH Ha puc. 2. KHOMKU KpenaT Ha
nepeaHei NaHenu Kopnyca, BeiNONHEHHD-
ro U3 U3ONAUMOHHOre marepuana. Ons
HUX AENaI0T KpenexXHuie OTBepCTUs, a ans
WMHAMKATOPpa — OKHO. Cam nHavkarop 3a-
KpenaeH Ha naare ¢ noOMOWBIo CToeK
BBICOTON OKONO 40 MM.

MpuwmeHeHs peavcTopet MNT, C2-23,
OKCUAHBIE KOHAEHCATOPB — WMNOPTHLIE,
C1,C5—K73-17,C4,C7 —K10-17. Opoc-
cenb OM-0,1  WHAYKTUBHOCTBIO
500 MKIH, kHonku — KM-1 vnu aHanorny-
Hele C CAMOBO3BPATOM.

N9 HanaxuesaHws YCTROWCTBO BMECTE
¢ 06pa3loBbIM BONETMETHOM MNOAKIHO-
HAKT K CeTW U nopbopkoli pesuctopa RS
notuveaiotcA Ha XK nuaukatope ycTpoi-
CTB2 rOKa3aHUA CETEBOr0 HanpAXeHws,
COOTBETCTBYIOWWX NOKA3AHWAM STaNiOH-
HOTQ BONLTMETpRA. Mpu HanaxuBaHuw cne-
AYEeT YHUTLIBATL, HTO BCE 3NEMEHTHI YCT-
PONUCTBA HAXOASTCA NOA HANPAXEHWEM
ceTu.

Or penaxyww. (IporpamMmMa MUKDOKOHT-
POANEpa yCTporCraa 3awmTl HAXOANWTUR Ha
wawem FTP-cepsepe no agpecy <ftp://
ftp.radio.ru/pub/2009/12/2ash. 2ip>.

Penaxtop — . Hevaen, rpagmxka — U. Hevaen

&
4]

JOMVNVA S

WIMHOdDIFLe BYHI?VININdU

§£-82-809 "uvaL

nI"01pRIE1NSLOI :[acduog
1poLeas wandyi

nioipelgew

6002 ‘Z1 N OUTTVd



G
o))

QPAAMO®

SNEKTPOHUKA 3A PYJIEM
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Mpwem cTaTer: mail@radio.ru
Bonpochi: ¢consuit@radio.ru

PAZMO Nz 12, 2009

Bnok 3aXxuraHus

Ha MUKPOKOHTpoOnnepe
ana BA3-2108, BA3-2109

B. MYXUH, r. Pyanbiii, Ka3zaxcran

BRrok 3aXuranns, KOTOPbLIM YKOMINEKTOBaH ABNFaTens aBTomMobu-
neyu cemedicre BA3-2108 v BA3-2109, nennoxo 3apexomMergosan
cebs, HO eMy CBOHCTBeHHbl M HEXKOTODble HepocTatkun. Ormerum,
Hanpumep, HEeCTabuALHOCTE ANNTENLHOCTY UMITYILCOB HaMaTrHNYN-
BaHUA KATYLIKK 33XKNCaAHUS, KOMICHCUPOBAHHYIO YBCANYECHUEM ux
BARTENLHOCTH. 3TO NPUBOANT K BONONHUTERLHOMY DA30FPEBAHWIO N
KaTyiwks, » BLIXOQHOrO TPAHIUCTOPA, CHUXSHOWEMY HAQEKHOCTS
6noka. ABTop aToii cTarsu npegnaraer bonee HaQeXHbI ® yrusep-
CansHbid BapuanT b6JTOKa 3aXNraHus.

B crarbe C. BoiyrkaHvHa “"3InekTpoH-
Hbilt BI10K 3akuranmna ans BA3-2108 n
2109" ("Paguo”, 2004, Ne 9, c. 43—45)
NPEACTaBAeHa AN CPABHEHWR Xapakte-
pUCTUKA naeansHoOro HRoka, KOTopbid BO
BceM pafioyeM MHTEpBane HacToTel Bpa-
LWEeHWA KOMEHYATOrQ Bana OBWraTens
obecne4mBaeT NOCTONHHYIC 4/ INTENbHOCTL
UMMYSTbCOB HAMArHWYMBAHWA KaTyLUKW 3a-
Xuraums, pasHyio 5 mc. Takoi Gnok fonee
3KOHOMUWYEH W Hagexed. fla v cospe-
MEHHas KOMNOHEHTHas 6a3a NO3sonseT
©e3 ocobuix Npobnem pelwunTe 3Ty 338a4y.

Xorenock b1 Takke, 4Tobu 6Gnok Gbin
yHvBEpcaneH, T. €. Mor 6 pabovate Ha
aBTOMODUAAX C APYTON CKBAXHOCTHIO Y-
PasAsoIMX UMNYNLCOB UAKW C OOLIMHBIM
KOHTAKTHLIM NPEPLIBATENEM.

311 coobBpaxeHus nNpuBeny MeHa K
pa3paboTke Gn0OKa 3AKUTaHUA, KOTOPLINA
CODTBETCTBOBAN Gbl BCEM Bhiiienepeync-
NEHHBIM TPEBOBAHUAM WM, KPOME TOro,

wMmen Bbl Apyrve NpuBRekaTenbHue Kave-
ctBa. Cxema 3neKTpOHHOro Hnoka 3axmn-
raHds npegcrasneHa Ha pue. 1. B Hem
NpUMeEHeH MUKpokoHTponnep  DD1
PIC12F629, uMmeiowmi Wnpokoe pacnpo-
CTpaHeHne, Hepoporor W manorabapur-
HbIl, AONYCKAOLLWA MHOrOKPaTHOE nepe-
nporpaMMmupoBarne. Hanuume B HeEM
BCTPOEHHOIC TaKTURYIOWErc reHeparopa
MO3BOAAET 0TKA3ATLCH OT 4AcTOTO33[at0-
LMX uenen,

HanpsxeHwe nuTaHus Ha Aatuuk Xonna
rnoCTYNaeT 4Yeped KOHTakT 5 paabema X1,
Haxoasweroca Ha kopnyce 6noka 3axura-
Hus. Peawnctop RO n crabunntpon VD3
OrpaHVYUBAINT HANPAXEHUE NMTAHUA Oar-
yuka Ha yposHe ckono 11 B. KoHpgeHncarop
C2 3awmaet oT MMNYNeCHBIX NOMEX.

Buixon patamka Xonnha noaknuaeTea
yepes KOHTAKT 6 pasbema X1, HArpy3Kkom
paruuka cnyxut pesuwctop R5. Tpax-
3ucTop VT2 paboraeT HBepTOpoM. Ouoa,
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VD4 neoBolWaeT NOMEXOYCTOWUMBOCTL
uuBepTopa. Uens RBCS cnyxur ans ycra-
HOBKY MUKpOKcHTpoanepa DD1 8 ucxon-
HQOE COCTOAHUE NPV BKARIKYEHWU NMUTAHUA.

Peauctopst R1—R4, kongeHcarops!
C1, C3, C4, puoaw VD1, VD2 1 Tpadanc-
TOp VT1 0BpasytoT y3en 3anycka IR KOH-
TAKTHO CWCTEMBI 3axkuranua. Hukakoro
BAMSAHUR Ha paboTy gaTymka Xonna CH He
oKasbiBaeT, Tak kak TpaHawctop VT1 oT-
KpbIT W KoHaeHcaTop C3 noaknioyeH 4epes
Hero k 08wemy nposony. Taknm o6pazom
0bpasyeTea TMNOBOE BKAKDYEHUE NATYUKA
Xonna.

Mpy Mcnonb3oBaHUK Baoka B Knaccu-
HECKOM CUCTEME 3aXKWIaHNR NpepsiBaTenb
MOAKIKUAICT K KOHTaKTY § paswema X1, a
kOHTaKT 6 ocrtaetca cBoboanbiM. [pw
3aMKHYTBIX KOHTaKTax NpepLIBaTens TpaH-
suctop VT1 sakpuT ¥ KoHaeHcatop C3
3apsixaeTca qepes pesnctopbl R4, R6,
AMUTTEPHBIN Nepexca TpaH3ancTopa V12 n
avog VD4, TpaH3ucTtop VT2 OTKpbIT,
noatomy Ha exoge GP2 MUKPOKOHTpOnne-
pa DD1 npucyTcTBYET HU3KUI YPOBEHL.

Mpy pa3MbiKaHM KOHTAKTOB NpEpLIBa-
Tena TpaHaucTop VT1 OTKPLIBAETCH W KOH-
Aencarop C3 nepe3apAxaeTcr Hepes 3TaT
TpaHancrop u peauctop BRS. TpanaucTop
VT2 Ha KOpOTKOE BPEMSR 3aKPLIBAETCA, W
Ha 8x0a GP2 MUKPOKOHTRORNEpa MocTy-
NaerT UMNYNLC BLICOKOTC YPOBHA. JIMHuA
GP2 mMmukpokoHTRONSEpa CKOHDWITYpUpO-
BaHa Kak Bx0J 3anpoca NpepbiBaHuA no
dpoHTY UMnyneca. Mpoueaypa o6paboTkn
3TOr0 NPepLIBAHUA BO3BpaWaeT nperpam-
MY 8 €€ Hauano, Ha meTky start.

Nuuns GPS ckoHpuUrypupoBaHa Kak
BbIXOA CUrHana, NoCTynatwero Ha amMwmT-
TEPHBIN NOBTOPUTESNE HA TPAH3UCTOREe
VT3, ynpaensiowmii BHXOOHBIM TPAH3UC-
TopoM VT4, Mporpamma C3, KOTORYIO He-
0OX0AWMOD 3arpy3nTe B MUKPOKOHTPON-
nep, NPenycMaTprueaeT TPU pexuma Ha-
MarHW4MBAHWA KaTYUWKWU 3aXWraHua ans
Tpex UHTEPBaNOB 4aCTOThl BRALLEHUA KO-
JNIeH4aToro Bana aBvraTens: nyckoBCH pe-
xum (MeTka pusk, 0...488 muH"), B KO-
TOROM PEANUIA0BAH0 ABYUCKPOBOE 32K~
ranve {aBe WCKPb ¢ MHTepBanom 2,3 Mc);
PEXUM XONOCTHIX 06OPOTOB {METKa pusk,
488...916 MyH™'), rae BpEMA HamarHu4m-
B2HUWS KaTYLUKW 3AXWIAaHUR YBENUHEHO 40
6 mc n pabounii pexum (metka rab,
916...6000 Mun ') ¢ BpemeneM Hamar-
HU4MBaHuS 5 Mc. B ocHoee paboTk Bnoka
3aXKUraHUa NEeXUT WIMEpPEHUE nepuoaa
UCKPOOBPA30BAHNSA B NEpROM LWKNE W
$OpPMUPOBAHNE BBIXCAHOTO CUrHana Bo
BTOPOM. [OBOpA uHaue, usMepaeTcs nNpo-
MEXYTOK BPEMEHW MEXIY UMNyNnbCamu ¢
parduka Xonna (wau npepwBarenn} w
OfIHOBPEMEHHD NO wHpopMauum o anu-
TENBHOCTU NPenblaYWEroc NPOMEXYTKa
GOPMUPYETCH BLIXCAHOW WMNYSNBC.

Ana onpeneneHys nepruona Uckpood-
PA30BAHUS UCNONL30BAH TAUMEP—CHETHUK
TM1 MUKPOKOHTPONNERA, HA KOTOPBIA NO-
CTYNAKDT CUETHBIE UMNYNBCH G NEPMOAOM
8 mkc. Mepuoa uckpoobpazoeanwsa T Npo-
rpammMa BeyucseT no ¢popmyne T = Dot
rae B — 4Wucno UMNyNsCoR, NOACHUTARHOE
TANMEPOM—CYETHMKOM 32 BPEMA MeXAy
CUrHanaMu C pacnpeaenuTens aaukura-
HWS;, T — NEepron NOBTOPEHUA CHETHBIX
UMNYNECOB, PasHbti 8 MKC.

Mocne npuxoga UMNyNeCa OT AaTinka
Xonna nan ot NpepbIBaTENA YUCAO, HAKOM-
NEHHOE TAaWMEePOM—CHETYUKOM, nepenn-



cbiBaerca B napy permuctpos CH_L (mnapn-
wun Gant) n CH_H (ctapiuwii 6aiit).OHO
ncnonb3yetrca ans GOPMUPOBaAHUA Bbl-
XOOHOro uMnynesca. Taimep—cyeTumk 06-
HyNISIeTCA, U CHET HaUMHaeTcs 3aHoBo. [la-
nee NporpaMMa onpenensieT, B KakoM 13
TPEX pexumos pabotaeT gsuratenb. Je-
naeTcs 370 CPaBHEHWEM COAEPXMMOro
peructpa CH_H c uncnom 1DH, cooteet-
CTBYIOLWIMM BEPXHEMY Mpeaesny 4acToTbl
BpAaLLEHUN KONEHYATOro Basia ABUraTens B
MYCKOBOM pexumMe. Ecnm 310 4ncno meHb-
e HaxoasLLerocs B permcTpe, nporpam-
Ma nepenaeT K GOpMUPOBAHUIO UMMNYNbCa
HaMarHWYnBaHUS KaTyLLKWN 3aXUranusa ons
nyckoBOro pexuma. Ecnm oHo 6onblie, TO
conepxumoe pernctpa CH_H cpasHusa-
etca ¢ umcnom OFH, cooTBeTcTByIOLUMM
BEPXHEMY Npeneny 4acToTe! BpalleHWus
KOJIEHYaTOro Bana A1 pexmmMa xonocroro
X00auT. A.

MpwHumn popmMupoBaHus UTENBHO-
CTW UMNYNIbCA HAaMarHWYNBaHUA KaTyLLKK
3aXUraHns OCHOBaH Ha NPeaABapUTENIbHOM
BbIMUT@HUU U3 COAEPXMMOrQ napbi pe-
ructpos CH_L n CH_H takoro uncna, ko-
TOPOE 3KBUMBAIEHTHO HEOOXOOUMOIt O/M-
TENBHOCTU UMMYNbCa HaMarHUYMBaHUs.
Mocne aToro kaxakie 8 MKC napa pernct-
pPOB OeKpeMEeHTUpyeTca — M3 ee copep-
XUMOro BbluuTaetcs eauHmnua. Kak Toneko
4YUCNO B PErNCTPAx YMEHbLUUTCS A0 Hyns,
Ha Bbixone GP5 MukpokoHTponnepa 6ynet
YCTaHOBJ/IEH BbICOKUI YPOBEHb, Y4TO COOT-
BETCTBYET Hayany HamarHu4MBaHWA Ka-
TYWKM 3axuranHnsa. UMnynec € pariuvka
Xonna vwnu npepbiBatTens yCTaHOBUT Ha
BbixoAe GPS HWM3KWiA ypoBeHb, 4TO COOT-
BETCTBYET OKOHYAHWUIO HAMarHM4nBaHus u
GHOPMUPOBAHUIO UCKPBDI.

B pabouem pexume OIUTENBHOCTb
MMMNynbCa HamarHu4MBaHus BelbpaHa pas-
Hon 5 mc. U3 uncna B pernctpax CH_L n
CH_H HyxHO BbluecTs 5/0,008=625
(wectHapguatepuuHoe 271H): 2H — wu3
copepxumoro permctpa CH_Hn71H — un3
copepxumoro pernctpa CH_L.

MporpamMmHO 3TO NPOUCXOAUT Cresyto-
wum obpaszom. lMpexae Bcero na cogep-
xumoro peructpa CH_H Bbiuutaetcs egn-
Huua. 3aremM 13 4ncna B permctpe CH_L
BblunTaercs 71H. lNMocne Toro Kak B pe-
3ynbraTe AeKpeMeHTUPOBaHUS PErucTpo-
BOM Napbi 06HynmuTCA pernctp CH_H, npo-
rpamMma ycraHaenmeaeT Ha Bbixoge GPS
MWKPOKOHTPOJIEPA BLICOKUI YPOBEHbD,
TpaH3ucTop VT4 oTkpeiBaeTcs N HaynHa-
€TCA HamarHu4MBaHWe KaTylluku 3axura-
HUS.

Janee npooomiXkaeTcs AEKPEMEHTUPO-
BaHve mnagwero 6aitta, xpaHauwlerocs B
peructpe CH_L. MNMocne ero oGHynexus, 3a
KOTOPLIM A0MKEH NOcRenosath 3aeM eau-
Huubl n3 pernctpa CH_H, nporpamma
nepexoaut Ha meTky K1. 3peck opranHnzo-
BaH eLie OAWNH UMK, OOHOKPaTHOE BLINON-
HeHue koToporo 3aHmumaet 20 mkc. Moa-
CYHET UMKIOB BEOETCSH B PETMCTPE Usp.

3TOT PErncTp NCnonb3yeTcs TaKXe A1s
$OpMUPOBaHUA BTOPOro UMNynbca Ha-
MarHMYNBaHWS KaTyLLKU 3a)KUraHus B nyc-
KOBOM peXuMe U Ans yCTaHOBKU HU3KOro
ypoBHS Ha Beixoge GP5 B cnyyasx BHe3an-
HOW OCTaHOBKW ABurarenis U BKAKYEHUSA
3axuUraHun. 3anonHeHne peructpa usp
npoaonXxaeTcs Ao npuxoga C gatynka
Xonna wnu npepbiBaTens UMNynbLCa, KoTo-
PbI BbI3bIBAET NPEPLIBAHUE NPOrPaMmMbl U
nepexon Ha MmeTky start. [ocne metkn

nach Ha Beixoge GP5 nosenseTca HU3KUin
YpPOBeHb, TpaH3ucTop VT4 3akpbiBaeTcs,
KaTyLlKa 3axuraHus GopMupyeT UCKpy u
panee OCHOBHOWM LK1 MPOrpaMmel MOBTO-
pseTcs.

Ecnu no kakum-nnbo nprumHam apura-
TeJIb OCTAHOBUTCH A0 NPUX0Aa UMNyibLCca
C parunka Xonna wunuv npepsiBaTens, npo-
M30MOET NepenofiHeHne perucTpa usp, B
pe3ynerate 4ero TpaHauctop VT4 3a-
kpoetcsa. [Mpou3oiger n nepenonHeHne
TaMepa—cyeTunka TM1, 4yTO BbLI3OBET
npepbiBaHme, npu 06paboTke KOTOPOro
Taimep—cHeTynK Oyner OCTaHOBMEH U B
Hero 6yneT NPUHYOUTENBHO 3anucaHo
yncno OFFFFH. [anee npousonaer BO3-
Bpar B TO MECTO MPOrpammsbl, rae oHa
6bina npepeaHa. 3TO coenaHo ANS TOro,
4yTO6BI paboTta Gbina NPOoAOMKEHA B NyCKO-
BOM peXume.

Pexum xonocTbix 060pOTOB OTNNYaEeT-
cs oT paboyero TONbLKO BPEMEHEM Hamar-
HUYNBAHUS KaTyLLKN 32XKWUraHus, KOTopoe
paBHO 6 MC, T. €. U3 COAEPXKUMOro PermcT-
poe CH_L v CH_H HyxHO BbluecTb
6/0,008=750 uMnynbCoB, 4TO B LLUECTHAA-
LaTepUYHON CUCTEME COOTBETCTBYET
uncny 2EEH.

PeXuM xonocTeix 060pOTOB OPraHn3o-
BaH M3-3a TOr0, YTO B COOTBETCTBYIOLLEM
€My UWHTepBasie 4acCTOThl BPALLEHUs KO-
neHyaToro Bana gsurarens paboTtaer He
BCEeraa ycTonymBo. 3TO MOXET ObiTb CBS-
3aHO C nstoxon paboTon ceeven, kapbiopa-
Topa ¥ T. 4., U ANUTENLHOCTE UMNYNbCa
HaMarHWYMBaHUS KaTyliKW 3aXuraHus
MOXEeT N3MEHSATLCA Kak B BOMbLLYIO, Tak U
B MEHBLLYIO CTOPOHBI.

OtcraBaHne Ha OOWH UWKIT MOMEHTa
onpeaeneHns 4acToThl BpalleHus oT ¢pop-
MUPOBaHUA UMNYNbCa He BEOET K cyllie-
CTBEHHOM MOrpeLLtHOCTU YCTaHOBKM A/n-
TENBHOCTU BbIXOOHOrO uMnynbca. Pacue-
Thbl IOKA3aNM, Y4TO NPU U3MEHEHUW HACTO-
Thi BpALLEHUS KOJIEH4aTOro Bana gsurare-
N8 OT XONOCThLix 060POTOB A0 MakcUMaJib-
HbiX 32 1 C (4ero B peasbHbIX YCIIOBUAX
[OCTUHYE HEBO3MOXHO) MPOUCXOAUT YKO-
poyYeHue BBIXOOHOrO MMMyNbca BCEro Ha
0,18 mc.

B nyCKOBOM pexunme, KOTOpbI HauMHa-
etcs ¢ meTkn puskl (oo 488 mun™), mc-
nosnb3yeTcs Tonbko pernctp CH_L (mnag-
LW, KOTOPbI O4ULLLAETCS NMOCTE TOro, Kak
Ha Bbixoae GPS mukpokoHTponnepa 6yner
YCTaHOBNEH BbLICOKWIA YPOBEHL, YTO COOT-
BETCTBYET Hauyasly HamMarHMuMBaHus Ka-
TYLUKN 3@XUraHusi, U Ha4yHeT UHKPEMEHTU-
poBaTkCs ¢ Nepuogom 24 MKc (MeTka inc).
Mocne nepenonHeHns perncTpa Ha BbIXO-
ne GP5 ycraHaBniMBaeTCH HU3KUI YPOBEHb,
4YTO COOTBETCTBYET (HOPMUPOBAHUNIO UCKPbI
KaTywkon 3axuranus. Tak obpasyetcs
NepBblit UMMYNLC HAMarHUYNBAHWUS KaTylll-
KW 3aXUraHua JnmTenbHOCTLIO 6,1 Mmc.

Hanee dopMupyeTca MeXUCKpPOBOR
WHTepBan AnUTenbHOCcTbiO 2,3 mc. Ons
3TOr0 OpraHM30BaHO OEKPEMEHTUPOBA-
HUWe TOro Xe perncrpa c nepmoaom 9 mkc
(meTka sub). lNMocne Toro kKak perucTp
CH_L ouuctutcs, Ha Beixoge GP5 Gyner
YCTaHOBJIEH BbICOKUI YPOBEHb, H4TO COOT-
BETCTBYET Hauyany HamarHuuMBaHus Ka-
TYWKN 3aXUraHus Ans BTOPON UCKPBI, U
nporpamma nepeipetr Ha metky K1 ans
06pa3oBaHns UMNyNibCa HaMarHWYNBaHUS
ONUTENbHOCTBIO 5,1 MC, OTCYEeT KOTOpOW
BefeTcs B peructpe usp. 1o nepenonye-
HUM pernctpa usp Ha Beixoge GP5 Gyaer

YCTaHOBJIEH HU3KUI YPOBEHb, HYTO NPUBE-
net K GpOpMUPOBAHUIO BTOPOM WCKPHI.
Mporpamma NpoAoAXUT UHKPEMEHTUPO-
BaTb PEMNCTP usp 40 Npuxoaa cneayoue-
ro umnyneca OT aarynka Xosuia unm npe-
pbiBaTens. XoTs B 3aTOM UHTepBasie 4acTo-
Thl BPALLLEHWUS KONEHYaTOro Basia 3anasbl-
BaHWe Uckpbl noxoauT o 17,83 rpaga. (npu
488 My '), mBuratesb yBepeHHO 3arnyc-
KaeTcs.

B Hauyane pabotkl nporpammsl (nocne
BKAIONEHUN 3axuranms) B pernctpel CH_L
n CH_H 3anucbiBaiotcs Hynw. MNocne Bbl-
YnTaHus u3 cogepxumoro peructpa CH_H
eonHULEl B HeM ocTaeTcs yucno OFFH, 4to
nepeBoaMT NporpamMMy B MYCKOBOW pe-
XuM. 3geck nocne 06pa3oBaHUA ABYX
WUCKp NporpamMmMa nNpoaormkaeT MHKPEMEH-
TUPOBAaTb PEMNCTP uSP A0 NPUxXoda UM-
nysnbca c gaTynka Xosina unu npepsisare-
ns. Yepes 0,52 ¢ nepenonHuTcs TaiMep—
CUYETYMK W, Kak ObIIO ONUCaHo BelLLE, NPO-
rpaMMa npepbiBaeTCH ANA MOArOTOBKU
Hauyana cnegywuwero paboyero uukna c
NYCKOBOrO pexuma.

MpuMeHeHHas B nporpaMme koMaHzaa
goto $+1 cozgaer 3apepxky Ha ABa Ma-
WWHHEBIX LWKNa, 3aMeHss OBe KOMaHakbl
nop. lpepbiBaHne No GPOHTY umMnynbca
Ha Bxoae GP2 nepeBoauT cHeTuuK agpeca
nporpamMmel Ha MeTky start BMecTo MeTku
nach, T. e. B KaxioM nepuose noatope-
HUSI UMMYJILCOB Aartumnka Xosuia unn npe-
pLIBaTena rnpoucxoauT MOBTOPHAA WMHU-
umanmsaumsa NporpamMmel. 3To caenaHo no
TOW nNpuunHe, 4To 60K paboTaer B ycno-
BUSIX CUJIbHBIX MOMEX, MPOHUKAIOWMX U3
6OpTOBOI CETWN, KOTOPbLIE MOTYyT BHECTU
HenpeaBuaAeHHbIE U3MEHEHNS B PErUCTPb!
MUWKPOKOHTPOJIIEPa, B TOM YUCHE B CHET-
4uk agpeca. o Ton xe Npu4nHe BCe OC-
Taouieecs cBOOOAHLIM NPOCTPAHCTBO Na-
MSITU MUKPOKOHTPOJUIEPA 3anOJiHEHO KO-
mMaHgamu goto start.

Kak na3BecTtHo, paboTa oBuratens BHyT-
PEHHEero cropaHusi BO MHOrOM 3aBUCUT OT
yrna onepexeHus 3axuranma (03), ¢op-
MUPYEMOro LeHTPOBEXHBIM PEeryasTo-
poM. MexaHuueckme LUeHTpobexHble pe-
rYNSiITOPbI, KOTOPLIMW OCHaLLIEH OCHOBHOMN
napk OTEeYeCTBEHHbLIX aBToOMobBuneir, He
MOryT cpOpMUPOBaTL ONTUMANBHYIO Xa-
pPaKTEPUCTUKY PErYNNPOBaHUSA, 4TO BeAET
K NOTEPE MOLLHOCTU ABUraTENs U K MOBbI-
LUEHHOMY pacxoay Tonnvea. JJocToBepHO
BOCMPOU3BECTU NpeanaraeMylo 3aBo-
OOM—MU3roTOBUTENEM  XapakTEPUCTUKY
NO3BONKIOT ANEKTPOHHbIE CUCTEMBI 32XKW-
raHus.

OnuceiBaeMbii 610K MOXET Takxe uc-
NOJIHATL U PYHKLMUN LLIEHTPOBEXHOrO pery-
natopa yrna 03, ecnn, He U3MEHNASA CXEMBbI,
3aMEeHUTb B MaMATN Ero MUKPOKOHTpOJINe-
pa nporpammy C3 Ha C7, KOTopas cocTouT
N3 TeX Xe Tpex yacTemn.

MyckoBol pexnM peann3oBaH Tak Xe,
kak B nporpamme C3, HO B pexrmax xono-
CTbiX 000POTOB U paboveM N3MEHEH NPUH-
umMn GOPMUPOBaHNS UMIMyNLCa HaMarHu-
YMBaAHUS KaTyLLUKU 3axuraHus. Ha Beixone
GP5 MUKPOKOHTpOSUiEpa NOSIBASIETCS Bbl-
COKMIA YPOBEHb U HA4yMHAeTCs HamarHu-
4YMBaHMEe KaTylKW 3aXUraHus Ha nocnean-
Hel cTagun nepea HavuanoM AeKpeMeHTU-
posanus peructpa CH_L, T. e. nocne Toro,
Kak obHynutcs peructp CH_H. MNepuogn
[EKPEMEHTMPOBaHUA paBeH 24 MKc Ons
pexunma xonoctoro xoga n 20 Mkc ons
pabouero.
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SNEKTPOHUKA 3A PYJIEM

Ten. 607-88-18

flpuem craTein: mail@radio.ru
Bonpoch: consult@radio.ru

PAAMO N3 12, 2009

Nocne Toro kak pernctp CH_L obry-
INTCS, BRICOKUIM yPOBEHb Ha Brixoae GPS
MUKROKOHTROMIEpa CMEHAETCA HW3KUM.
Karywka 3axuraHua GOpMUPYET MCKpY, a
B Nporpamme NpPONCXOAWUT Nepexoq Ha
meTky K1 U TaK Xe, Kak B OnMCaHHOM pa-
Hee nporpamme C3, BLINCAHRETCA WHKpe-
MEHTVMPOBAHWE PErMCTPA USP A0 NPUX0Aa
UMNYNLCA © NPepeiBaTens WNM DaT4Mka
Xonna,

Y106 KOMMEHCUPOBATL YBEANYEHNE
nNepuoaa AEKPEMEHTUNOBAHUS, NEpeA ero
HaL{anoM w3 wucna 8 pernctpe CH_H B
PEXWME XOMOCThbiX 0O0POTOB ABAXAN Bhi-
4YWTAeTCA eauMHuua, B pabodem pexwnme
OHA BBIMWTABTCH OOWH Pa3, HO 3aTeM
BoiuuTaeTcn 80H na cogepxumoro perun-
crpa CH_L. Mo Takoi nporpamme yeTpon-

Microsoft Exce!l nony4ewna cnegyiouias
33BUCUMOCTL:

_11-10°5N? +425-10 *N-275
npu 1000 <N < 2000;
0.25-10 °N* + 27 10N+ 7
npK 2000 <N < 4000,
~1-10°°N? +13-10°N-14
npu 4000 < N < 6000.

Ee rpaduk — Tpu oTpeska napabonb,
COEHMHRIOUJ.IIAECH npy N=2000 w N =
= 4000 MuH ™.

Ang Toro 4ToBel pEaM30BATE ATY Xa-
PaKTEPUCTUKY B NPOrPamMe MUKpPOKOHT-
posniepa, HyXHO Mepen HauvanoM AeKpe-
MeHTUpoBanus perncrpa CH_L ebivuTath
W3 ero COAEPXUMOro HEKOTOpOe YUCNO
D2, akeusaneHTHoE Tpebyemomy yrny 03,

T. e. D2=D-¢/180, rne D —

Yacrora spawenHmn,

MH 1000 | 1500 | 2000 | 3000

neXoaHce HUCno B8 perm-

4000 ctpax CH_L w CH_H, oHo

5000 | 6000

Yron onepexeHun Py

33MUTAHNS, rPan. "5

135|175

pasHo: D=, / f,, roe f, —

. YACTOTA CYEFHHEX WMNYNb-

26 | 28

CTBO paboTaeT, KaK 6o ONUcaHo BuilLe,
C TOW NNlib Pa3HULIEN, 4TO MOMEHT MCKPO-
06pa30BaAHNA 3A0AETCA HE CUrHANCM C
Aaramka Xonna unv npepbisaTens, a npo-
rPaMMHO.

Dna toro 41obbl 6A0K BHINONHAN HyHK-
L1 LEeHTPOBEXHOTC perynatopa, nocne
KOMNEKCAUMW YBEANYEHNA Nepuoaa ae-
KPEMEHTUROBAHWUS napk perucrpos CH_L
A CH_H HYXHO BL4ECTb U3 COAEPXUMOro
4Yneno, akemBaneHTHoe yray O3 ana coor-
BETCTBYIOLLErO UHTEpBana 4acToTel Bpa-
LWEHWA KOMEHYaToro Bana geurarens.

Y1066 ONpegennTb 3TC YUCNO, HeDb-
XOAWMO PAcCHUTATE KDUBYIO, ONUCHIBAIC-
LYI0 XapakTePUCTURY LeHTPOGeXHoro
perynaropa. B WHCTpyKUWAX ana asto-
mobBunen Bcex Mogene’ NPpusopARTCH
TakMe XapakTepucTukn B Buae Tatnwuy,
cogepxalmx 5—7 KOHTPOMbHBIX TOHEK ~—
COOTHOLUEHWI 4acTOTH BPALLEHUA W yITia
03. Takas xapakTepucTVKa ANA aBTOMO-
6wna "Mockens-2140" npencraenexHa B
rabnuye.

Hanbonee paumoHanbHO annpOKCUMK-
POBATL ATy XAPAKTEPUCTUKY HECKONBKUMW
NOAMHOMAMK BTOPOI cTeneHn: ¢ = aN? +
+ bN + ¢, roe ¢ — yron 03, rpaa.; N —
4acToTa BPALIEHUA KONEH4aToro sana
NBUTaTens, MuH™'; @, b, ¢ — KO3 GUUMEH-
Thi, KOTOPEIE ONPEAENKAINT NC GOPMYIam

ae_ 1 [9s-0:_0:-0, }

B N3 "Nv lNa'N| Na -N,

=?%~a(N3+N,);

2 1

¢ =N,-aN-bN,.

3nech Ny, Ny, N3k @, ¢, @3 — 3HaueHus
4ACTOTh BPALLEHWS KCAEHYaTOro Bana u
cooTBETCTRYIOWEro eMy yrna 03 B Tpex
KOHTRONBHBIX TOMKaX KaXaoro annpokcu-
MUPYEMOro Y4acTKa xapakTepucTukuy,
Tpynyem NocneaHs\ ToHKa NepBOro y4acT-
Ka 0onxHa BbiTe NEpBOA 1A BTOPOro U
7. 4. Hanpumep, 518 NepBoro us Tpex yua-
CTKOB, Ha KOTOPHE Oeina pastnra xapak-
TEPUCTUKA LEHTPOBEXHOro perynsropa
asTomobtuns "MockBuy-2140", 6uinm B39 THI
KOHTPpOnbHble Toukw N = 1000 muH™',
o=4rpag;N=1500mmH", ¢ = 11,5rpas,;
o = 2000 muH™", ¢ = 13,5 rpag. B pesyne-
TAaTE PacyeToB ¢ NOMOWED MpOrpamMmMel

COB TanimMepa—cHeTduka TM1 (npy ux
nepuone 8 MKe oHa paena 125000 Mu); 1. —
qacTora uckpoobpazosaHns, Takum obpa-
30m, D=125000/f,, Ho 1, = N/30, noatomy
D=125000-30/N.

B peanbHOCTU 4acTOTa BPALWLEHUNA
KOJIEHHATOro Bana Asnratens USMEHAETCA
8 uHTepBane 750...5800 MuH ', a D npuHu-
MaeT 3Hadenus or 5000 pe 640; Bcero
4360 4yncen, KaxgaoMy K3 KOTOPBIX A0NXHO
COOTBETCTBOBAaTE CBCE 3HaveHwe D2.
TakOh MaCcCUB YMECTUTE B NAMATE MUKEO-
koHTponnepa PIC12F629 HeBOAIMOXHO.
Noatomy BECb WHTepsan MaMmeHeHus D
NPULWNOCH PA3AENUTE HA HECKONbKD OT-
PE3KOB U KKOAOMY U3 HUX MOCTaBUTb B
COOTBETCTBUE DGHO 3Ha4YeHne ywcna D2, A
PAILENNN UHTEPBAN Ha OTPEe3KW NO NPUH-
LMy HEM3MEHHOCTU 3HA4EHUA CTaplero
Baira qucna D (Hanpumep, ot CEODH o
QEFFH), a D2 npwHsi paBHeIM CPeaHEemMy
apUPMETUHECKOMY BCEX €0 3Ha4eHuit Ha
A3HHOM OTpESKE.
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Homep oTpeska nporpamma onpepe-
nser no copepxumomy peructpa CH_H
(No aHanoruu ¢ oNUcaHHLIM paHee onpe-
neneHvemM pexvma paboTbl asurarens).
Janee oHa BblMMTAET U3 COAEPXUMOrO
peructpoe CH_L n CH_H 3Havenve D2,
COOTBETCTBYIOLLEE 3TOMY OTPE3KY.

Kak nokasana npakTuka, Ha XOfOoCTbiX
obopoTax asuraTtenb Moel MallMHbl pabo-
Taet Hauvbonee ycronumeo npu yrne O3
7 rpag., HO ona Opyrux gsurarenein sTo
3HaueHne MoxeT BblTb UHbIM. Ncxoas n3
onbiTa, AN XONOCTbiX 0O0POTOR ABUrare-
N9 CBOEro aBToMobuns s BbIBGpan MeHHo
atot yron 03. MNpwu yBenuueHnn 060poToB
¢ 840 0o 1000 MUH ' OH yMeHbLLAETCS 10
4 rpap., a nanee — No XapakTepucTUKe.

Boob6Lue, ons kaxporo asurartenst u
xapakTtepuctuky perynstopa O3 cneposa-
no 6bl nogbupartb MHaMBUAYyanbHO. Boa-
MOXHOCTb MHOIOKpPaTHOroO Nepenporpam-
MWPOBaHUA MWKPOKOHTpOnsepa No3Bo-
NAeT 3T0 caenatb.

A paspaboTtan Heckonbko Nporpamm
ONS MVKPOKOHTPOMNEPa, OT/INHAIOLLUXCS
HavanbHbiM yrnom O3 (0, 2 v Srpan.).
Yucno B HaseaHWW MporpaMmel COOTBET-
cTeyeT HauanbHomy yrny O3. Xenatowwme
MOryT NO3KCNEPUMEHTUPOBATL C 3ATUMU
nporpaMMamm v noaobparte oNTUManb-
HYIO [1151 KOHKPETHOrO ABUraTens.

OnucaHHbIi 60K ycnewHo paboTtaeT
Ha asTomobune "Mockeuy-2140" ¢ KOHK-
TaKTHbIM NpepbiBaTENEM, HO MPULLNOCH
3aMEeHUTb BLICOKOBOSIbTHLIE MPOBOAA Bbi-

COKOOMHBIMW ¥ NPUMEHUTb  KaTyLUKy
3aXWUraHuss OT TPaH3UCTOPHbIX CUCTEM.
Beinu Takxe 3a6noKMpOBaHbl rpy3bl LEEHT-
poBexHoro perynsitopa, fi CTAHYn WX
cTanbHOM NPOBOAIOKOW, a Tokopacnpeae-
NUTENbHYIO NNACTVUHY Ha POTOPE pacnpe-
LEenuTens yanuHun Ha 5...6 MM B CTOPOHY,
NPOTUBOMOIOXHYIO HanpaBneHulo ero
BPALUEHUS.

YCTpONCTBO CMOHTUPOBAHO B KOpNyce
6noka 3axuraHus 3620.3724. Bce netanm
pa3mMeLLeHbl Ha nNnaTe u3 GoNbLrMpPoBaHHO-
ro cTekioTekcTonuTa TomumHon 1,5 mm,
no paamepam n GopmMe MAEHTUYHOM nNnare
3agoackoro 6noka. Yeprex nnatbl noka-
3aH Ha puc. 2.

BeixonHoi TpanaucTop VT4, ero tenno-
0TBOA, ¥ MOLHbBIM peancTtop R14 ncnosnb-
30BaHbl OT NPEXHEro 6noka U ocTarneHbl
Ha Tex xe mectax. Peauctop R9 — MNT-2,
ocranbHbie — nobbie. OkCUaHbIe KOHOEH-
catopbl — WMNOPTHble. TpaH3ucTopsbl
KT503A MOXHO 3aMeHWUTb NoObIMK U3
cepuun KT503 nnn KT315. Avoge VD1, VD2,
VD4 nopoiinyT niobbie 3 cepuin KA521,
KA522, KA509, KA510. Opoccenb L1 —
JNMO,2, vHaykTusHoCTbIO 140...220 MKIH,
YN MUHUATIOPHBIA UMNOPTHBIA. JIuHua
GP4 MuKpOKOHTposiepa CKOHGUrypupo-
BaHa Kak BbIXOL, BHYTPEHHEro TaKTUpylo-
Lero reHeparopa U BbiBeeHa Ha KOHT-
PONbHYIO TOYKY.

Mpw MoHTaxe nnarbl B kKOpNyc 6noka He
3abynbre ynoxuTb B COOTBETCTBYIOLIME
MECTa V30NUPYIOLLWE NPOKNAAKU U LIaii-

6bl, KOTOPblIE MOXHO BbIPE3aTb U3 BMEKT-
pokapToHa TomumHon 0,2...0,3 Mm.

Lnsi Toro 4To6bl MOXHO 6bino Nnepenpo-
rpaMMuMpoBaTb MWKPOKOHTpONNep, He
CHVWMas ero ¢ Nnatbl, HA Hell ycTaHOBREH
pasbem X2, K rHe3noBOM HacTV KOTOPOro
smecTo paboyeit 3arnylwku X2.2 nogkno-
HaloT WTbIPEBYIO KONOAKY X2.3, COeAnHEH-
Hylo kabenem c nporpammaTtopom. lMu-
TaHve 12 B Ha nporpammarop nofailoT ot
LOMNONHUTENBHOrO UCTOHHUKA, HO MOXHO U
oT 6GopToBoi ceTu asBTOoMOOUns. [Ons
BbICTPOro A0CTYNa Kk pasdbemy B H0KOBOM
CTEHKe KpbiLLkM H610Ka Npope3aHo NPsIMO-
yronbHoOe OTBEPCTWE, 3aKpblBaeMoe Me-
Tannuyeckomn nnacTvHoi. 3arnywka X2.2 8
pabovem pexume ponxHa ObiTe 06s3a-
TeNbHO yCTaHOBNEHA.

Ecnwn 6nok 6yner pabotaTtb TOfIbKC OT
parumka Xonna, 10 pe3uctopbl R1—R4,
koHaeHcaTtopbel C1, C3, C4, pyoaw VD1,
VD2 u tpaHaucTop VT1 MOHTUpoBaTh Ha
nnarty He HyxHo. CreayeT TOfbKO BbIXOA,
[artivka Xonna 3allyHTUPOBATb KOHOEH-
caTtopoM eMkocTbto 0,1 MK, Npunasie ero kK
BbIBOAAM MNaThl.

Ot pegaxkummn. Koge! nporpaMm MyK-
POKOHTPONNEPA U UX UCXOAHBIE TEKCThI
Haxogsites Ha FTP-cepBepe pepakuwmn
no aapecy <ftp://ftp.radio.ru/pub/
2009/12/bzm.zip>.

Penakrop — J1. JlomakwH, rpadmka — J1. JlomakuH

UHTEPHET-MATA3uH "AECCU”

npeanaraer:

— MKO50 — apantep ans nog-
knovenus no USB-ycrpoiicte IDE/SATA
K komnbtoTepy — 1065 py6.

— MT8045 — mobunbHas 3awura ot
HeNpPOLLIEHHbIX rocTen — 979 py6.

— USB ocuuwnnorpad BM8020 —
2165 pyb.

— AByxanana3oHHbIA 4aCTOTOMEDP
— BM8010 (1 'y — 12 Mru, 100 MIny, —
960 MI'u) — 1950 py6.

— MT5020 — KOMNNEKT 3neKTpo-
obopynosaHusi ons Besiocuneaa (“raba-

puTbl”, "NOBOPOTHWKW", curHan) —
509 py6.

— Mporpammartop EXTRA PIC —
750 py6.

— BHYTPUCXEMHBIM OTIAQYUK YCT-
policte Ha PIC-koHTponnepax MICD2-
MC1 (ananor MPLAB-ICD2) —
1700 py6.

— Apantep K-nuium BM9213 ons
NOAKIOYEHWUST NEPCOHANBHOINO KOMIMbIO-
Tepa uepe3 USB k auarHocrtuueckomy
kanany (K- wnu L-nuHuin) aneKTpoHHOro
6noka ynpaseneHus (3BY) aeTomobuns ¢
LLeNIbi0 AMAarHOCTUKU W YNPaB/iEeHUs! ero
dyHkLmsIMU — 823 pyb.

— Apantep K-nuiun NM9213 (Ha-
6op ona c6opkK) ons NOAKMOYEHUNA Nep-
COHanbHOro komnetotepa yepe3 COM-
nopt k 3bY agTomobuns — 542 pyb.

— fMepexopgHvk USB 8 COM BM8050
ansa NK — 399 py6.

— MT1020 — 3ByKOBOW MH$OPMa-
TOp € AaTyvkom asuxeHus — 810 py6.

— NM5422 — MHOroucKpOBOE anekT-
pOHHOE 3axuraHue “Tlynecap-M" (knac-
cuka) — 795 py6.

— BocbMuykaHanbHbIA MUKPONpPOLLEeC-
COpHbIA  TaliMep, TepMocTaT, 4achl
NM8036 —1408 pyb.

— Ha6op "Yactotomep 10 My —
250 MIy" — 550 py6.

— GSM-curHanuzaumio BM8038 —

1122 py6.

— Undposyio Wwikany rpaHcveepa —
850 pyb.

— CuwrHanuzauuio  yTeuku rasa

MT8055 — 945 pyb6.

— Ycrpolicteo BM9222 pns pe-
MOHTa W TECTUPOBAHUS KOMNLIOTEPOB —
POST Card PCl — 1729 pyb6.

— BM8039 — GSM uHTEennexry-
anbHoe ynpaenswLiee OxXpaHHoe
ycrpoiicteo "TAPAUAH" — 3367 py6.

— MT1010 — Bugeo3oHg ons Oo-
CTyna K TPYAHOLOCTYNHLIM MeCTam —
5595 pyb6.

— BM9010 — USB BHYTPVCXEMHbIV
nporpammaTtop AVR MUWKPOKOHTpOsfe-
pos — 662 py6.

— MaanbHyio cranumio LUKEY
852D+FAN. ®eH + nasibHUK, LMdpo-
BOM uHavikaTop — 2665 py6.

OnvcaHve ¥ xapakTepucTuku CMOT-
puTe Ha http://www.dessy.ru

Bcerna B nponaxe Habopet netanei
Ana camocTosTenbHol cBopku, Kopny-
Cbl, paguoaeTany, matepuansl v obopy-
[l0BaHME ONs Nanku.

105318, r. Mockea, a/a 52 "TO-
CbIITOPI”. 3akasbl NpuHUMAIOTCA

no 6ecnnaTtHOMy MEXAYropoaHOMY
MHOTOKaHaNnbHOMY Tenedony:
8-800-200-09-34 ¢ 9-00 po 17-30
MSK, no e-mail: post@dessy.ru nnm
Ha caiTte www.dessy.ru.

311 U MHoTUe apyrve Habopsbi, y3nbl v
Mooy/M  ans  paavoniobuTenbckoro
TBOPYECTBA, & TAKXe KHUIM Bbl MOXETEe
npuobpecTy No agpecy: MaraswH
"TexHunyeckas kHura” Ha TeppuTopun
KHUXHOW fipmapku . Jliobepupt (MO),
yn. Bonkosckas, nom 67.

Ten. 8(915) 069-06-88.

* * *

MNpepnaraem yHWBepcanbHbIA NPO-
rpammarop WizardProg-77USB.

Kparkuii nepeveHb noanepxuveae-
MbIX TUNOB MUKDPOCXEM:

EPROM: 2716-27C080;

EEPROM/FLASH: cepum 28, 29, 39,
49, 50 pasHbix npou3soauTeENEn, aneK-
Tpuuecku ctupaemblie 27CXXX Winbond,
Firmware/Hub; MCU ¢wupm Intel, Atmel,
Philips, Winbond, Microchip;

SEEPROM: 24Cxxx, 93Cxx, 25LCXX.

GAL/Norvyeckne matpuupl: 16v8x,
20v8x, 22v10A.

Bce mukpocxembl B kopnyce DIP
NpPorpamMMUpPyIOTCA B €AUHONA PO3EeTKe
ZIF-40 ARIES 6e3 npumeHeHus apgante-
poe. MNporpammarTop NUTaeTcs 0T NUHUK
USB, He HyxeH 6ok nuTaHus.

LleHa — 3300 pyb.

www.wizardprog.com

Ten. (351) 265-46-96.
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E-mail: consult@radio.ru
Ten. 607-89-00

PAAMO Ng 12, 2000

MAKAPEL C. Uudpoeoit ankTodoH
Ang oGYUYeHUa NepHaTbiIX 3pyxonoapa-
xaunw. — Paawo, 2006, Ne 1, c. 57, 58.

NeyaTHas nnara.

Heprex BOIMOXHOMO BApHaHTa Ncyar-
HOW Naatel NpegcrtaBneH Ha puc. 1. Ha
HEN paaMeLieHsl AeTanu CoBCTBEHHD AWK~
TOPOoHA {34 UCKNKIHEHUEM AMHAMUYECKON
ronoBkn BA1, ceetoamoga HL1, KHOIOK
SB1—SB3, pardvka u mvkpogoHa BM1),
a TaKKe ACMONHWUTENLHOTO YCTPOWCTBA,
COCTOAWEro U3 Npecbpasoearens Hanps-
XEHUA W younutens mowHoctr 34
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{cm. puc. 2 B cratbe). MNo3anumnoHHbIe 060-
BHANCHMA ACTANCH STUX Y3NOE CHABXCHDI
npegrkcom 1 (1DA1, 1DAZ, 1VD1, 1R
T. a.). lnara paccHuraHa Ha npuMereHre
pesunctopos MJIT, KepamMUHeCKUX KOHAEH -
caropor KM (C1, C3—C6, 1C1, 1C4, 1C5)
# okemaubix K53-1 (C2) u cepum TK
GUPMBL Jamicon (ocTanbHbIE).

MEJIbHUKOB A. TepmomeTp ¢ XKW
v aatunkom DS18B20. — Paavo, 2007,
Ne 1, c. 46, 47.

NevaTvan nnara.

Inary wst aroro npubopa (ee Yeprex
NPEeacTaBNeH Ha PUC. 2) U3rOTOBASAKT U3
OAHOCTOPOHHE PONBIUPOBEHHOIO CTCKRO-
TEKCTONUTA TanwmHoin He Gonee 0,8 mMm,
MHAYE N3-3Aa OTHOCUTENBHO MANO OJIVHDI
BHEOOOB YIHOMKATOPA BHAST WX 3a npeae-

Abl MINATHI HA CTOPOHE HONbIk MOXET OKA-
3aThCA HEQOCTATOMHbIM 18 NaAKu K neYar-
HEIM [TRPOBOAHVKEM (MHOWKETOP YCTanaBNn-
BAIOT MOBEpX OCTaNbHLIX OeTanen nocne
3aBCPLICHWA MOHT&0KA), [naTa paccwraHa
Ha NPUMSHEHKHE MOCTOSHHBIX PEe3UCTOPOR
MJTT, okevpHoro koHpeHcaTopa cepuv TK
Gupmel Jamicon (C1) v KepaMUIECKMK KOH-
nencaropos K16-178 1A NOBEPXHOCTHOID
MOHTEXA {OCTANbHBIC, UX MPUNAUBAT K
NPAMOYIONEHEIM - NAOWAanKam  hoALrn).
MepemMblikM, COEAURSKOWME MEYaATHbIE
NPOBOAHUKM, MIrOTaBNMBaloT #3 TOHKOMO
MOHTEXKHOMO 1posofa MITdD 1 enamBaror
Ha CTOPOHE NeYaT HuIX NPOBOAHWKOE.

OBPATHTE BHMMARWE

O3HOBMXMH A, Yernipe kpyxxa of-
HOMO PagHoTEXHUYECKOTO 00benuHe-
Hust. — Paamo, 2006, Ne 9, ¢, 53—55;
Ne 10, c. &5, 56 (penaxtop — b. YiBaHos).

VHayKThEHOCTL Katyiuky L1 8 oxpaH-
HOM YCTPOWCTBE € HEOOBIUHEIM 11E-

peKRoHaTeNeM (Cm. puc. 4 8 "Pa-
aune”, 2006, Ne 10} — 14...22 miy
{a He 14...22 MKlH, Kak ykasaHo B
TEXCTe HA €. 55).

O30SIMH M. Namepurens em-
KOCTH BKKYMYASITOPOB Ha MWK-
POKOHTpONNepe. Paguo,
2009, Ne 3, c. 28, 29{penaxiop —
. Hewaes).

Mukpocxema DD2 — KP1533043

{8 "yakam” DIP-koprryce).

fat TOITHUKOB A. Mukpogapa-
4OUOO(}\I/:!DSO(JDO(JC)(.‘!C100000201 ﬂoMem.—Panuo,2008,N92,
= oW—=e  __o1_1fa , ©°9 8o ¢. 19—22(penaxrop A. Cokonos).
o—{ 13— o Q © (=3
R4 """ o ]
+ ] o1 8o B tekeTe crarsid Ha ¢. 21 (2-7
sp| © o © a---g QQ2_:__° gDOS z C Kononka, 1-if abaay, cTpoxsn 1—5)
-_-*—\h R2 © Q O=—gm-—geeg-e 4 BMecTo cnoe “Uenm paspaaku
X Al gl %° T8 ® o e APOBEPRAIOT... MOAAMENH HaNpaKe-
1P I HG1 o8 8a o6 1o 2 Hust +5 B Ha koHtakT 13" cnenyer
33__}3 0ODBDONDOONDDOOYAODOOOD Y1TaTh. "L{eﬂbpaSpimenpOBe-
D, ga'®! & 1® PAIOT..., COBAMHMB KOMTAKT 13 €
£ ®rom° R p > obuym npoeogom”,
D a WC.
/5 o4 So 3 -
121°4Ra goycolL] ¢ AHOPIOLUKEBHY B. Mamepe
T HUe RapamMeTPoOB NOMEBLIX TPAHIUCTO-
1R2 1R K 1SA1 poB. — Paano, 2007, Ne 9, ¢. 24—26
{penaxTop — A. Coxonoe).
eal 1R6
IRl coon @ .
THL1 £, B> Siorp Tt e F Ha cxeme npwbopa {(cm. pyc. 2
743 Jor—= 4 107 o= RS9 cTaTse) KOHTaKTs! pesie K1 AomKHs BbiTe
coeo g L .o Lu MOAKMOYCHB!, KaK noKalalio ha puc. 3.
HL1z,® 92 oWVTT &g T Zng Toro wrobst npu kanubpoBke BOALT-
= "% @em METPa Apnbopa MOXHO 6bin0 YCTAHOBUTE
ceicsi 015 140 Ha rHesge "3" (oTtHocuTenbHe "N} Hanpa-
I o o
ca c2 o o K 882 1
re -] o
o o
RS5C4 o o
el o
R3 §R9 Moo DAT o 5 |
KR3, R
Re 0 ©° | KksBi
%C? o ° P >_> K K2
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e @\ “ L=}
ci SRa °
s 028 10—+ K 1X1 xernune 10 B, HoMuHaAbHOEe ConpoTuBe-
G) 9 o O ©bw) HUE pesuncTopa A3 cneayer yMeRsinTe
]

K SE2WI\' npatiury ¥ ‘ K S81-583 {O6uy )
Puc. 1

A0 47 kKOM. ConpoTuBacime pe3ncTopa
RZ moxer ObiTs MobuiM B npenenax
10... 100 xOm.

Penaxtcp — B. @ponoe, rpadixa — B. Pponce
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BHumManmio SATaTENREeR NPeRnaraercs onucaHne faseproro npo-
eKXTopa, B OCHOBE KOTOPOro NAa3epHan ykaszxka u 4Ba BPpaLAIONXCH
sepkana. YCTPOACTBO NO3BOASET "PUCOBATE ™ HA PA3/INYHBIX 110BEPX-
HOCTSX BCEBO3MOXHbie (OuUrypbl. Ynpasnenwe npoekTopom ocCy-
wecTeasioT o1 f1K ¢ NoMoLYbIO crieyuansHoi NPorpamMmb, 4To NO380-
AT OneparnsHo CoO3AaBaTh (PUrypsl B COXpaHaTes wx 8 namaty MNK.

HpMHLI.Mn AelcTBMA NPeanaraeMoro
a3epHOIrc NPOEKTOpPa aHaNormyeH
NPYHUWNY O8UCTBUN NPOEKTOpa, onuca-
HWE KOTOPOro NpuseacHo panee 8 {1], v
OCHOBaH Ha KPYroBOM PA3BepTKe na3lep-

vD1

) 2W10M

128 DA1 7805

HOrO NyMa € NOMOLLLIO ABYX BPALLAIOLMX~
€A aepKan, KaXAoe na kOTOPLIX 3akpenne-
HO Ha Bany manorabapwTHOro 3neKTpo-
asvratens. QCHOBHOE OTAMNME 3aK/OHA-
eYCA B YOM, 4TO ynpaeneHve npegnarae-

V(Y

\nasepnbm NPoOEeKTOop C ynpaBieHnem
qepeaCOM nopT

MbEIM YCTPOMCTBOM OCYLUECTBANETCH OT
MNK. 370 NO3BOAMND OQHOBPEMEHHO YNPO-
CTUTE KOHCTPYKLUWIO M PaclvpuTe €ro
DYHKUMOHANBHBIE BO3MOXHOCTH.

YripaBneHve NPOEKTOPOM OCYLIECTB-

a7 yepes COM-nopy MK ¢ nosowso
nporpamme UniCOM [2]. Wcrnonb3ys yka-
3aHHYIO NPOrpaMMy, MOXHD HEe3asuCWMO
YNpaBnATE 4acTOTOW BPAaLLEeHWs aBuraTe-
Net, peBepCUpoBaTH HaNpaBneHue spawle-
HUS1 DAHOIO U3 HKX, YCTAHARNMBATL HACTOTY
BCMNBIWEK Jid3€pHOM  yKaskw, KoTopas
WCMNOAb308aHA KaK UCTOM-
HUMK u3nyqeHvs, TwbKocTb
HaCTPOBK B MPOrpamme
/"\/;’ no3soNAeT  yCTaHaBMM-
0l

HL1 L-5013SRT

s K Boie. 16 DD1
swie. 7 DO2
Beie. 4 DA2

xX82

cs 1 et

BaTb Pa3HOOBPAa3HHE pe-
XMMbI paboTbl AN5 KAXKA0-

JONVVdD

01 MKI
+— Kpwe 16 DD1

L

ewie. 14 DD2

DA2 LM3E8N
DD2 K561TM1

ro U3 ABUratenen v cooT-
BETCTBEHHO  OPMUPO-

swie 8 DA2

VT3

BC547 ‘r‘

0Dz 1

VD2, VD6—VD9 1N4007
DD1 74HCS85N

DTR » pa

100sc( R

3 R102k

RG | Q3

™D > 2
RTS \7

1
4

SCK Q4
RSK
SER

BaTb pasasiMiHble CBEeTO-
Bble PMIyphi, pUCyeMbie
APKUM NIA3EPHBIM NYHOM.

Cxema yCTpoiCcTBa no-
KasaHa Ha pue. 1. B Hero
BXOART BOCBMUWPA3CHLO-
HEIW CABWIOBRI PErvcTp
DO1, y3en cornacosaHua

Q6

1

Ok Q7

VD4
R

ZbVDS

R3 2k

VD3—VDS BXZ55C5V

VAE]
BCS47

/] 22«
DA2 1
3 1

-
e
vD2

/1 R2 iy
[ﬂ 22k

pesucTopax R4—RE ucra-
OurmtpoHax VD3—VD5,
cTabunanaarop Hanpsaxe-
Hus DA1, ynpaBnsembie
CTa6MAM3ETOPEI HanpaXe-
HWA NUTAHWA gsurateney
M1 v M2 Ha OY DAZ.1,
DA2.2 wn TpaKaucTopax
VT1, VT2, nepexnioyatenb

HANPABRJIEHWST BPALUEHVA

neuratens M2 Ha norvdec-
kvx anemenrax DD2.1—
DD2.4 ¥ TpaH3aucTopax
VTE—VT9, nasepHasn ykas-
ka B1 v avoaHeld mocT
VD1, koTopeih ofecnequm-
BaeT Tpebyemyio nonsp-
HOCTE MUTAKALErQ Hanpsi-

Puc. 1

M1, M2 MITSUMI R-14 M25E-4 -

HEHWUA HE3IBUCUMO OT No-
TRPHOCTU €70 UCTOYHKWKE.

JIOTMYECKUX YPOBHENR Ha N\

atr
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flocne nogaum nuTaHus CTabmamaupo-
l BaHHO® HanpsxeHue § B ¢ suixopa cTabn-
nu3atopa DAT nocTynuT Ha BCE yanu

LLLLLETEd]]
1El 1 1 1
1111111131

yCTPOWCTBA ¢ 3aropuTCA  WHAKKATOP
BKNKO4eHns — ceeTtoamon HL1. C BuxoaoB
COM-nopta 1K ynpasnsiowue curHansi
MoCTYNaloT Ha po3eTKY XS52 v yepes y3en
COrnacoBaHuA AOTWYECKUX YPOBHEN — Ha
exoau perunctpa DD1T. Ana niameHewus
4aCTCTel BpaweHus asurarend M1 npu-
MEHEHO WMNYfALCHOE ynpasneHue. Mm-
nysecH ¢opMUpyicTea Ha Beixcae Q7 (Bbi-
8o 7) pernctpa DD1 1 nocTynatwT Ha 6a-
ay TpaH3auctopa VTS5, nepuocauueckv
OTKPBBARA €ro.

TIODT OTE/MONEH - TBAMI HET

Korpa 3TOY TPaH3IUCTOP 22KPLIT, Ha
HenHeepTupylowenm axoge OY DA2.1 Ha-

npsxenune 2.5 B, onpepensemoe pesuc-
TUBHbIM paernvrenem R1R2, takoe xe Ha-
NPSXEHWE NOCTYNWT U Ha OBUraTeNb

M1. OTkpuBance, 1panaucTop VTS co-
BMECTHO C peauctopom R3 wyHTMpy-
eT peawctop R2, noatomy Hanpaxe-
HUe Ha HevHBepTUPYDLLEM BXxoae QY
DAZ2.1 yMEHBLWMWUTCH MPWMEPHO A0
0,4...0,5 B, 4t0 npueegeT Kk COOTBET-
CTBYIOWEMY YMEHBLUEHMIO HBNPAXe-
HUR Ha neuratene M1. Yem Honblie
nay3a B UMNYNLCHOW NOCNeAoBaTENb-
HOCTW Ha Buixoae Q7 permcrpa DDI1,
TEM MEHbLUe CpeaHee HanpaxeHwe
NUTaHWA Ha purateng M1 — yacrtora
BpALEHUA €ro Bana yMEHbLAETCH,
Anoa VD2 sawumilaer Tpasaucrop VT
OT NPOBOR HANPRKEHMEM CAMOMHAYK -
UMM, BO3HUKAIOWWM Ha 06moTKe OBRK-
ratens.

YnpaeneHue YactOTOW Bpawerus
neuratens M2 ocywecTenaeTca aHa-
NOFKMYHO € NOMOLWBKY Perynatopa
nanpsaxenva Ha OY DA2.2 v tpan3n-

70

cTope VT2, Ynpaenaowas vumMmmyfb-
CHan NoCNenoBaTENLHOCTL (hopMUPY-

eTca Ha euixone Q6 (BbiBop 6) perw-
ctpa DD1 v qepea peawciop R12
nocTynaer Ha 6asy TpanawcTopa VT4,

M2

i M
> 30

Ko
g3
o 5o
>3
E o
30

NameHeHue HanpaseneHUa EpaweHus
Bana asvratens M2 ocywecTenserca
WU3MEHEHMEM NOSAPHOCTU NUTAIOWE-
ro €ro HanpsxXeHwa. Ynpaenaowmi
curHan gopMupyeTcst Ha Bexxoae Q3
{ebiBOg 3) peructpa DD1. Ha vpanau-
cropax VI6—VT9 cobpan MocCT, B gma-
rOHaNb KOTOPOrD BKNOYEHa CBMOTKA
asvrarens M2. Ynpaeasir STUMMK
TPAH3UCTORAMK NOrMYECKUe anemeH-
st DD2.1-DD2.4 {qepe3 Tokoorpa-
HuuMBarWwme peavctops R15—R18),
a UX 3aWMTa OT HAMPAXEHUS Camo-
WHAYKUUKM aBuraTtens — guoaw VD6—
vD9.

~ Muranue Ha nalepHyrd ykasky Bl

& NOCTYNaeT Yepea TpaHaucTop VT3,

¥ yNpasnfoulee HanpsxeHuwe Ha Hasy
KOTOPOro NOAAETCH Yepea PeavcTop

—» 5
—» 7
—» 3
—» 4

R11 ¢ sxona Q4 (Bbisog 4) perncTpa

Pwuc. 3

DD1. BuICOKUIA NOrvHECKUn YPOBEHb
Ha 3TOM BbIXOAE OTKPLIBAET TPaH3U-
CTOP, BLI3HBAR CBEYEHWUE NAIEPHOIA
yKA3KK.
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Wcnone3oBaHel Kpyrible 3epkana ot
KUTANCKUX TOYMAOK ONs Kapanpawewn
(puc. 5). Ho BO3MOXHO NPUMEHEHWUE
KBaApaTHbIX Hape3aHHbLIX KyCOYKOB 3ep-
kan. Cnocob kpenneHus npocT — noga-
GupaloT MydTy NS ocu MOTopa ¥ Npu-
KNEUBAIOT K HEM TOYHO MO LIeHTPY 3epkKa-
5no. Obpature BHUMAHWE Ha TO, 4TOOLI
3epkasio Npu BpaLleHUW He 3agesano
nnaty u getanu. bonee nogpobHo mMeTO-
OvKa KpenneHuws 3epkan npvBeneHa B
[1].

B kauecTBe UCTOYHUKA NAa3EPHOro ua-
Ny4eHUs NpUMeHeHa 0BbIKHOBEHHas na-
3epHas  ykaska MOWHOCTbID OKONo
1 mBT. Mepen ycraHoBkol ee nopabaTtbl-
BalOT. AKKYpaTHO OTpes3aloT Kopnyc Ao
YPOBHSA Kpenexa nnarbl yrnpaBneHus
nasepHeiMm avoaom (puc. 6) kK metannu-
YEeCKOMY OCHOBaHuIO. [lenatb 3TO HyXHO
OCTOPOXHO, 4TOObI HE NOBPEAUTb NaaTy
v avop. KOHTaKTHYK NpyXuHy, 3akpen-
JNIEHHYIO MO LIEHTPY nnaTel, yoansior, a
KHOMKY BKJ/IOHEHUS YKa3Ku OCTaBASIIOT.
Mocne Takux NOAroToBUTENbHBIX paboT
npunameBailT (MCNONb3yA HeNTpanbHbIN
dnoc) Nposofa NUTaAHUS K nnaTe ykas-
k1. O+ U3 BLIBOLAOB KHONKU — MUHYCO-

BbllA BbIBOS, NUTa-

HMSA, a Kopnyc
yKasku — naco-
Bow. [lockonbky

npunasTe NPoOBOA
K KOpnycy nasep-
HOW yKa3ku He
npocTo, a nawnka
nony4yaeTcs  He
BCEraa Hapex-
HOW, MECTO namku
pekomeHayeTcs
NOKPLITE TEPMO-
kneem. YkKasky Ha
nnarte KpensaT
6onbliol KaHue-
NApPCKOW  cKper-
KOW B MOAUXNOp-
BUHWIIOBOW W30-
nauun.  Ckpenky
orubaloT BOKpYyr
ykasku, ceobog-
Hble KOHLbl CKpy-
YMBAIOT W BCTaB-
NAIOT B Kpenex-
HbI€ OTBEPCTUS HA
nnare, nocne aa-
rmbaloT v npwu-
nawBaloT K neyar-
HbIM NOWaAKamMm.
Takot cnocob
MOHTaxa NpocCT u
obecneunBaeT xe-
CTKOE KpensneHuwe
yKa3ku Ha nnare.
B3aumHoe pac-
NOSIOXEHWE ABWUra-
Tenen n nasepHom
yKa3ku paccuuvTa-
HO Tak, 4ToDbI 10C-
TUPOBKA Na3epHo-
ro ny4a He Tpebo-
Banack. Ho B 3aBUCMMOCTU OT AMHbI Bana
YCTaHOB/IEHHOrO fBWraTtenss BCE Xe
MOXET NoHafobuTbCs He3HauuTenbHas
noaroHKa opueHTauun ykasku v asurare-
nen.

HekoTopele BapwaHTbl ¢GuUryp, Koto-
pbie "pucyeT” NpoeKTOp, MokKasaHbl Ha
puc. 7 — 12. Ha Hux OTCyTCTBYIOT Npe-
PBIBUCTHIE U AWHAMWYECKU WU3MEHSIO-
wuecs ourypsl, dotorpaduposaHue
KOTOPbIX 3aTPYAHEHO.

JINTEPATYPA

1. JleukmH A. JlazepHblii NPOEKTOP C anek-
TPOHHLIM yripaenennem. — Pagno, 2008, Ne 1,
c. 33—37.

2. Hocos T. YnpaeneHve npubopamu 4epes
COM-nopt. — Pagmno, 2007, Ne 11, c. 61, 62.

Ot penakumm [porpamma UniCOM Haxo-
antcs Ha Hawem FTP-cepsepe no aapecy
<ftp://ftp.radio.ru/pub/2009/12/UniCOM
.Zip>.

Penaxkrop — H. Hevaesa,
rpaguka n CKPUHLIOT — aBTopa

Ta 3abaBHas wrpywka-CyBeHUp

(puc. 1) MMUTUPYET BLICTYNNEHUE
KNOyHa-XoHrfiepa. Yepes HekoTopoe
BpPEMSl Mocijie BKAOYEHUSt MUTaHus OH
Ha4YMHaeT XOHMMWPOBATb Hag rONOBOW
Tpems "wapamu”, NoToMm, "yctaB”, He-
MHOro "oTapixaer”, 3aTemM BHOBb AEMOH-
CTPUPYET CBOE YMEHWE U T. A.

Cxema wrpywky npencraeneHa Ha
puc. 2. OcHoBa ycTpoicTBa — fiBa reHe-
patopa NPSIMOYrOfbHBLIX WUMMYNbCOB C
yacTtotaMmy NoBTOpeHus npumepHo 0,1
(Ha mukpocxeme DA1) n 2...3 Ty (Ha DA2).
MNepBLI reHeparop 3a4aeT AAUTEnbHOCTb
VHTEPBANOB BPEMEHU XOHIMAMPOBaHUS
wapamMv v nays, BTOpPOW — CKOpPOCTb
rnonerva wWapos W OBUXEHUS PYK XOHrfne-
pa. CoBmecTHas ux pabota co3paer
CIOXET npeacTasfieHus. [BuxeHve wa-
poB umuTUpytoT ceetoamoasl HL1—HLS,
a pyk v TynosuLla knoyHa — pene Ki1.

Mpv Hanuuuu Ha BbiIxoge (BbiBOA 3)
mukpocxemel DA1 ypoBHst nor. O TpaH3u-
cTtop VT1 3akpbIT, NO3TOMY HanpsixeHwe
nuTanna Ha Myukpocxemy DA2 v anemeHTbI
VHAMKaTopoB He nogaercs. KnoyH Heno-
newxeH. C noseneHvem Ha Bbixone DA1
nor. 1 TpaH3uCTopP OTKPLIBAETCS, reHepa-
Top Ha DA2 HauuHaeT paborarb u Ha ero
BbIXO1€ DOPMUPYIOTCA UMMNYSILCbI MONO0-
XUTEsNbHOM nonsipHocTu. MNpwu yposHe nor.
0 Ha KOPOTKOE BPEMSI BCMNBIXMBAIOT CBETO-
avogbl HL1—HL3, npu nor. 1 — HL4—
HL6. B peaynbtate BO3HUKAET wANO3ust
OBuxeHust wapoB. OpHOBpEMEeHHO npu
KaXZOM nosiBneHuu nor. 1 Ha Beixoae
Mukpocxembl DA2 oTkpbiBaeTCs TpaHau-
cTop VT2, yepe3 06MOTKy pese HauvHaeT
npoTrekaTb ToK, fiKkopb pene K1 nputaru-
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HL6, RS — Tok konnexkTopa VT2. Quoa VD1
3awuLiaeT TpaHauctop VIZ2 or npo-
T1B03AC, BO3HMKAIOLLE! B OOMOTKE pene
K1 B mMomeHT erc ovnyckanua. lutaerca
wrpytuka ot 6arapeun tunopasmepa 6F22
{"Kpona") Hanpaxernem 9 B, Cpeanwi
norpebnaemeit Tok — okono 50 MA.
Detany wrpylwkn MOHTVRYIOT Ha ABYX
NeNaTHLIX NAATax M3 OOHOCTOPOHHE
donerupoeanHaro creknarekcTonuta. Ha
OfIHOM U3 HUX {pMcC. 3) yCTaHaeNWBaloT
ceeToamMons!, peancropsl RE—RY U Tpau-
b f d ancrop VT2, Ha apyroii {pmc. 4) — pnetanu
- 1 - reHeparopoB U TpaHancrop VT1. fnatw
KX1(+'GB1) ‘ K«on VT1 PacCHUTAHL Ha NPUMEHEHVE PE3VCTOPOB
Puc. 3 Kewis 3DA2 MAT, kepamMuyeckux KoHaercatopos KM

SN AN B

a O==O-0 O==00

_ 50 '
KR7, am. VT2

+ K*+°GB1 KRS, K1, VD1*

{C2, C4) v OKkCUAHBLIX UMNOPTHLIX, HaMPU-
mep, cepun TK dupma Jamicon {ocTans-
Hue). Ceeropnops HL1—HLE — nobwie,
00CTaTOMHO APKO CBETALMECH NP Toke
3...5mA.

Ana npyBoaa B ABWXEHWUE PYK W Tyno-
B2 WIypKU KNOYHE WCNONb3IYKOT
MEXAHW3M 3EKTPOMArHUTHOrO pene
P3CS ¢ nacnoptoM PC4.524.202 (no-
HOBOMY — ucnonHerve PC4.529.029-02;
conporuanenme obmotkn — 65...79 Owm,
Tok cpaBareiBanvwa — 80 MA} unu
PC4.524.215 {PCA.529.029-11; TexHuue-
CKUE X2pakKTepncTUukn — te xe). [pn
aopaborke BHayane akkypaTtHo Hebonb-
WKMK naccaTuxamu unw Bokopesamw
pa3BafbLOBLIBAIOT ¥ YAAAAIOT AMOMW-
HUEBEIW KOpPNyC. 3aremM BEIBMHYMBAIKT
BUHT KPENIEeHWS K MarHMTHOW CUCTEeMe
NAACTMACCOBON KONOAKU C NOABUXHBLIMU
KOHTaKTaMu ¥ yOanaoT ee, OTKYCUR NPo-
BOAIOYHBIE CTOMKY, K KOTOPHM NPWNAAHS!
¥X BbIBOALI. OTKYCHBAIOT ¥ LWECTL BHBO-
[0B KOHTAKTOB PENEe C HAapPYXHOW CTOpOo-
Hbl ANACTMACcCOBOIo OCHOBaHUA {OCTaB-
NAKT TONLKO BEIBOAL OBMOTKM}.

ByMaxHyIo purypky knocyHa Corcras-
NAIOT U3 ABYX YACTEW: NOABUXHOA (BoiLEe
noaca) M HENOABWXHOW (BCE OCTarb-
Hoe). "Horu” ¢urypku npuknemsarT
HENOCPEACTBEHHO Kk MNATE CBETOOVO-
AOA, 2 NOABWXHYIO YACTk C NOMOLUBID
AePXaTenst 3 MArkom CTanbHoW NPoOBO-
noxkv avameTpom 0,8...1 MM COeANHRDT
¢ fIkopem pene (0 TOM, Kak 3TO Cnenats,
noapoBHO pacckasaHo B cTaThe asTopa
“Mrpywka-cyBesnp “TenHuc", onybnu-
KoBaHHOM B "Paano”, 2009, Ne 3, c. 45—
47). Camo pese KpensT K nnarte ¢ NoMo-
w0 I-06pa3Horo yronka noaxoaALLmx
Pa3MeEPOB U BWMHTA C rankow (pene
3AKPEnANI0T HA Yronke raikon, HaBuH-
NEHHOIM Ha PeabO0BYIO WNUMBKY B LEHT-
pe& NnacTMacCoBoro ocHosBanus). Co-
OpaHHLId y3en 3akpennsioT ¢ NOMOLLLID
neyx M-06pasHbix yronkos v BUHTOB €
raikaMu Ha kopoBY4aToOM OCHOBAHWW-
waccwu (cm. puc. 1). BHyTpn Hero paame-
WAKT NAaTy reHepartopos W BGarapeio
GB1, a Ha oaHOI U3 CTEHOK B yaoBHOM
MECTE YCTAHaBAMBAKT BbIKNIOYATEND
nuTaHua SA1. Mocne 3aapepweHna MOH-
Yaxa niaty co CBeToauoJamu v Mexa-
HU3MOM YNPABNEHWSE GUIYPKOW KAoyHa
3aKPLIBAICT JALUUTHBIM KOXYXOM, CKAE-
€HHBIM W3 MPO3PaYHOro OPraHuyecKoro
cTekna.

CofpaHHoe 1z cnpasHbIX AeTanei v
0e3 owUOOK B MOHTEXe YCTPOWCTRO
HauMHaeT paborare ¢pasy nocne
BEIIGHEHUA NUTaHUR. XKenaemoe cooTHO-
LUEHME BPEMEHN XOHMMWPOBAHUA ¢
nayass NoabupakT 3ameHol PeaucTopos
R1 v R2. Peauctop RS nog6uparr no
HapexXHOMY cpabaTuBaHUIc pene npu
CHVXXEHUU Hanpaxenws Barapeu nuta-
HuR fo 7 B.

Pepaxiop — B.®ponos, rpapuxa — 8. @ponos,
@oro - aeropa
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bnok AnHaMu4YeckKon UHZNKaunm

N3MEpPUTENIS €MKOCTH
. LUAXYHOB, r. Hedprexymck CraBpononbCKoro Kpas

flpy nOBTOPEHNK ABTOPOM OYEPEQHOrC IKICMINRPa Uupposoro namepurens emkocru (Angpees B.
"flpocToi undposoi namepuress emxoctin "Macrep C™. — Paguo, 2002, Ne 1, c. 50—52; Ne 2, c. 51—-53;
Ne 3, ¢. 52—54) BbiaCHUAOCH, YTO B NPORANE OTCYTCTRYIOT BAKYYMHBIE UHAUKATORSI, KOTOPLIE NIPUMEHEHbD]
B YKa3aHHOM U3MEPUTEse, 4 ROCTYRHEI TONMBKO CBETOANORHLIC AN ANHAMNYCCKOH nngukaymn. (ToaTomy
asTopom ObiN0 NPUHATO pelieHde paspaborare y3en nHAnKauwn Ha nx ocHose. Tlpn 3TOM nNpUMEHeHa
R[OCTYNHas anemMenTHas 6asa, v cxema nonyInnacs HE COBCEM ONITHMAABHOM, HO BIOAIHE paboTocnocoBHOM.

Cxema 6noka OMHAMUYECKONW MHAWKA-
MM M3MEPUTEAN eMKOCTY "Macrep
C” nokazara Ha pwc. 1. Ha normseckux
aneMeHTax DD1.1, DD1.3 cobpaHn renepa-

TOP TAKTOBHIX MMNYNLCOB, HA TPUrrepax
DD4.1, DD4.2 — penurenb 4acToThl MM-
MyNLCOB HE HYETHIPE, 8 HA JIOrMHECKVX Jne-
menTax DD7.1—DD7.4 — petungparop,

fIPM 3TOM £r0 BHIXOAHLIE CUrHANb! NOCTY-
NAINT HA KK4Y, BEINONHEHHLIE HAa TPaH3W-
cTopax VI1—VT4, yepes KoTopwie Ha cBe-
TOAMOAHEIE MHAMKATOPB HG1, HG2 nocTy-

+0B - *

Hts

C4 47 mkx16B
DD4.1 D04 2
}‘8-‘5 1T 13 lé's TTJL‘»
11i 3
—oT5 55
10/ |
T R 2] 4 R 1

Kene 7 DD1, OD4—DD7,

8, 110 R'7 K (7
9 \N
e, 8 DD2, DD3, DD8—DD10 1 , R10 470
I~}

» K Brie. 14 DD1, DD4—D07,
smig. 16 DD2, DD3, DD8—DD10

R7 470

DD8
“Cuer" ; L2 120 0Tms [ x 113
ARSE——O N e 1R 3 4% -
2e 2 e 5% VT1-VT4 KT3848
j? 8 3P4 U1x3 OD1, DD5—DD7 K561M1A7
IJ 15 YO y|3_ DD2, DD3 KS61UE10
> 5 ‘{; DD4 K561 TM2
el 210 3 4ly3 DD8, DD K561KIM1
EJE Lal] HG1, HG2 BD-E306RD
D022 915
P ) 2 |
s | | plcnryi g T iels
15"_ a i3 g DD10 K176Wf2
~ R 8 + +9B
- . el wy{al2 1 HG1
i _5-»——— b ? =1_3 a R
c5 —131 ¢ iz aR—21bj |2 18
2 d 3 Bl
0,1MKI 23 e [B3f—¢lc
4 5 6l d
14 f ia 72—Lle "
Do3 ! 8| | gt AL e
+9B Tieycrai g B 7§ Z_1g
- . c 2 ‘;
] 4 HG2
c4 l 7| R 8 5] DDs IR
2 12 13 1l P
owul— 2 4§(1)MS x 13 ]
:U 5(x2 46 5
4 1x3 s Tlel_ | [
6 4
3 Tlvo| |y¥[2 7 1 ;LI-' '
DD3.2 - g Y1
Slonf cT2| 1 315 2 $§ naeT nuTalolee Hanpsxenue. RC-uens
—1CP| 2 a L R2C3 npepHasHaYyeHa AMA YCTAHOBKMU
15| g 5 —‘% 1 Tpurrepos DD4.1 1 DD4.2 B nynesge co-
2 CTOAHUE NPU BKNIOHYEHMU M3MEPUTENA.
B85 | JOBOUYHO-OECATUYHLIE CHETYMKM CO-
6D8Hbl Ha OCHOBE JABOVMNHBEIX CHETHWKOB
DD2.1, DD2.2, DD3.1, DD3.2. [1nm ux ne-
Puc. 1 PEBOAA B ABOMMHO-AECATMUHLIN PEXUM
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Puc. 2

BBEAEHbLI Norndeckne anementel DD5.1—
DD5.4, DD6.1—DD6.4. MNpu poctnkerun
cyetumkom DD2.1 coctosiHus 1010 (10) oH
OBHYNAETCA BbIXOAHBIM CUrHANOM flornye-
ckoro anementa DD5.3 v opHOBpEeMEHHO
CYETHBIM MMNYNbC NOCTyNaeT Ha BxoA4
cuetunka DD2.2 crtapwen pnekapsl. Bbi-
XOOHbIE CUrHanbl [ABOWNHO-OECATUYHBIX
CHETYMKOB NOCTYNAIOT HA MYSIETUNIEKCOPDI
DD8, DD9, a Ha ux agpecHble BXOAbl —
CUrHanbl C BbIXOAOB AeNUTENS 4acToThl. Ha
Mukpocxeme DD10 BbinonHeH npeobpaso-
BaTesib ABOVMHOINO KOAA B KOA, yNpaBneHus
CEMU3MIEMEHTHBIM CBETOANOAHBIM MHAU-

e T

kaTtopom. brok namepenus, dopmu-
pytowmii curHansi “Cuet” u "Cépoc”,
npUMeHeH 6e3 U3MEHEHWIA.

Kak u B opuruHane, B usmepure-
ne, Npy nuraHum ot HGartapem Hanps-
xeHveMm 3 B, npumeHeH npeobpa-
30BaTesib HAaNPSHKEHUS C HeboNbLUW-
My popaboTtkamu (pmuc. 2). TpaHc-
¢dopmarop HaMoTaH Ha MarHuTo-
nposoge b-14 6e3 Bo3pywHoro 3asopa.
O6moTka | conepxut 60 BUTKOB NpoBOaa
Nn3aB-2 0,31 mMm, obmoTka Il — 20 BuTKOB
npoeoaa N3B-2 0,2 mm.

NpvmeneHb peauctopel MJIT, C2-23,
OKCUOHbLIE KOHAEHCATOPbl — WMIMOPTHLIE,
ocTanbHeie — K10-17. Tpanauctop KT8171
MOXHO 3aMeHuTb Ha 2SC8050, a Havka-
Topbl BD-E306RD — Ha AJ1IC324b61.

MoTrpebnsemblil yCTPOWUCTBOM TOK NpY
pabote C npeobpazoBaTenemM Hanpsxe-
HUA U Npu HanpsixeHuu Gatapeu 3 B
cocraenseT okono 100 mA. MNpu cHuxe-
HUW BTOro HanpsixeHus Ao 1,6 B Tok BO3-

pacTtaet go 210 MA, 4To BNOAHE JonycTu-
MO, NOCKOSIbKy Npubop, kKakK npasuno,
BKJIIOHAIOT TOJILKO Ha BPEMS U3MEPEHUs.
C yKazaHHbIMU Ha CXeMe MHAMKaTopamu
TOK, noTpebnsiemoulii OT CETEBOro UCTOM-
HUKa Hanpsixeruem 9 B, v npu namepe-
HWUK KOHAEHCcaTopa eMKOCTbIO 2200 MKD,
coctaBun 27 MA, a € wuHAukaropamu
ANC324B1 oH yeenuuunca no 110 mMA.
MNoatomMy npeobpa3oBaTtens UMEET
CMbICN UCNOJIL30BaTh B TOM Criy4ae, ecnv
NPUMEHEHbI YKa3aHHblE Ha CXeMe UHAU-
KaTopbl.

MpaBunibHO COBPaHHLIN U3 UCNPaBHLIX
nertanen 610K uHgvKauwv B Hanaxvea-
HUWM HE HYXOAeTCH, 3a WCKNIOYEHUEM
nopnbopa TOKOOrpaHWYMBaIOLUX pPe3un-
CTOPOB MHAWKATOPOB AfNiA TMOy4eHUs
XEeNaeMon IpKoCTH CBeYeHusi u Tpebye-
MOro 3HavyeHus norpebnsaemMoro Toka.
Jetanu 6n0ka MHOvKauuM CMOHTUPOBA-
Hbl Ha YHUDULMPOBAHHOW nevaTHoM
nnarte pasmepamu 105x65 MM ¢ npume-
HEHWEeM NPOBOAHOIo MOHTaxa. Yerbl-
pexrogvyHas akcnayaTaums NaTv Npubo-
pPOB nokasana BbLICOKYI0O HaZEeXHOCTb
npepnaraemMoro yCTpomcTea.

Penaktop — H. Hevaesa, rpa¢uka — H. Hevaesa

HoBorooHsa ceeroaononHas

rupnssaa

A. NMWEHWLbIH, n. EpyeBo ApxaHrensckou obin.

lMpenpnaraemsiii aBTOMaT CBETOBbIX 3(PPHEKTOB COAEPXKNT HYeTbipe
rpynnesi cBerogMogosB, obbeAMHEeHHbIX B HOBOrOAHIOK rUpNsHAY,
KOTOpPOM ynpasnser MUKpPOKOHTPOJINEP.

CHOBa aBTOMaTta CBETOBLIX 3 PeKToB

(CM. PUCYHOK) — MUKPOKOHTPOAINEP,
4yTO MNO3BOAMNO CAenarb YCTPOWCTBO
MakcumansHo npocTbiM. OpraHel ynpassie-
HUSA — nepemMerHbin peauctop R2 v kHon-
ka SB1. C nomolbio KHOMKW BLIBUpAOT
acdPeKT (M3 AecATV BO3MOXHbIX), @ nepe-
MEHHBIM PE3UCTOPOM PEryNUPYOT CKO-
pocTb €ro BocnpoussegeHun (GwicTpee,
MepneHHee). Ynpasnsiowme curHansl C
BbIXOAOB MUKPOKOHTponnepa DD1 uepes
TOKOOrpaHu4MBatowme peanctopbl R5, R6,
R8, R9 nocrynatoT Ha 6a3kl TPAH3UCTOPOB
VT1—VT4, koTopble nogaioT nutaiowee
HanpsXeHue Ha rpynnbl CBETOAVMOAO0B
HL1—HL3, HL4—HL6, HL7—HL9, HL10~—
HL12. Peauctopet R4, R7, R10, R11 orpa-
HU4YMBAIOT TOK Yepes CBETOAMOAbI.

Bnok nutaHus ycTpoiictea cobpaH Ha
noHwxatowem TpaHcdopmartope T1, Ha-
NPsSXeHWe BTOPUYHOM 0BMOTKM KOTOPOro
BLINPAMASIETCH AMOOHLIM MOCTOM VD1,
koHpeHcaTop C1 — crnaxwvsatowwmi. He-
CTabunM3npoBaHHOE HanNPsSXeHne C Bbl-
X0[a BbINPAMUTENS WCMNONb3yeTCs ANs
nUTaHMs CBETOAMOAOB, @ HanpsiXeHue
NUTaHUA MUKPOKOHTpoNsiepa crabunuan-
POBAHO WHTErpasnbHeIM CTabunnaaropom
DA1.

MporpamMmbl it MUKPOKOHTpOsIEpa
HanucaHbl Ha A3blke accembnepa. Becero
6bin0 pazpaboTtaHo Aea BapuanTa. [lep-
Bbiii BapuaHT nporpaMmmbl — ¢ainet
girla.asm u girla.hex (tabn. 1) — obec-
neumBaeT cnepywowme addexTbi: NocTo-
STHHOE CBE4YEHMEe BCEX CBETOAWMOA0B; CUH-
XPOHHOE MWraHue cBeToauoaos; "6ery-
e orHu’™; pesepc "6erywmx orHen”; no-
O4epeAHOEe BKAIDYEHWE; NOOYEepeaHoe Bbl-
KMOYEHUE; PEBEPC MOOHEPEnHOro BKIIO-
4YeHUsi; peBepc MNoOYEepPenHOro BbIKMIO-
YeHusi; NNaBHOE HapacTaHue SIPKOCTH;
aBToMarTumyeckui nepedop adpdhekTos.

MocnegoBatenbHOE NEPEKOYEHWE
3¢ deKToB OCyWEeCTBAAIOT KpaTtkoBpe-
MEHHBIMU HaxaTuamu Ha KHonky SB1.
Bbixon 13 pexuma aBTOMaTUHEeCKOro
nepebopa Ha xenaemom addekTe Takxe
OCYLLIECTBARAIOT KPaTKOBPEMEHHBIM HaXa-
TMEM Ha 3Ty kHonky. lpu BLIKIIOYEHUM
nuTaHus Homep Tekywero adoekra
COXpaHAETCA B 3HEProHE3aBMCUMOW Na-
MATU MUKPOKOHTpoAnepa (Kpome nepeo-
ro agdekTa). Mpu nocneayoWeM BKAIO-
YyeHuy yCTpoicTea pabora HavyHercs C
Hero. MocKoNbKy uHTEpBan W3MeHeHUs
conpoTuBfieHns peauctopa R2 cnvwkom
BEIMK, MporpaMMHO nNpeaycMoTpeHo

OorpaHuy4eHue npeaenbHoM CKOPOCTH
CMeHbl 3 PeKTOB.

3HaueHre HEKOTOPLIX KOHCTaHT, 3ano-
XEHHbIX B NPOrpamMMe, MOXHO U3MEHUTb OT
1 po 255. Hanpumep, kons2 — uducno
OMPOCOB KHOMKW NSt YCTPAHEHUS BIVSIHUS
ppebesra KOHTaKTOB KHOMKwW (3TO 3Haqe-
HWEe U3MEHSITb HEe pekoMeHAayeTcs). Yvucno
noBTOpPOB Kaxaoro addekra B pexuvme
aBTomartuyeckoro nepetopa (kons3) B
NPOrpaMMe paBHO TPEM, 3amMeaneHuwe
nameHenus adpodekros — kons4. WHTep-
Ban U3MEHEHWUS! CKOPOCTY AEBATOro adg-
¢dekta — kons5, kons6, yem Gonblue
3HayYeHus, TeéM Bbille CKOpPOCTb, NpuyemM
CyMMa 3TUX KOHCTaHT He [OJ/XHa NnpeBbl-
watbk 255. KOHCTaHTLl NPOrpaMMHOro cxa-
TS UHTEpBana perynmpoBaHns CKOPOCTY
cmeHbl 3dEKTOB CO BTOPOro No BOCb-
Mot — konu, mnkon. Cymma mUx 3Ha4eHuin
Takxe He JoskHa npessiwars 255. Mocne
W3MEHEHUN 3HAYEHUN KOHCTaHT Nporpam-
My HEOOXOAMMO 3aHOBO OTKOMMNUANPOBATL
¥ nonyuntb HoBuli HEX-¢ann gns npo-
rpamMmMupoBaHna MUKPOKOHTPOJIIEPa.

Bropoii BapvaHT nporpammbt — ¢aw-
nbl girlat.asm v girlat.hex (tabn. 2).
B3ameH pessitoro addekra (nnasHoe
HapacTtaHue SIpKOCTU) 3OecCb BBeAeH
addexT "BonHa" — CHavana niasHoe Ha-
pacTaHue fpKOCTU CBEYEHWS CBETOAMO-
[10B 1 3aTEM €€ NNaBHOE CHUXEHWE, CKO-
pocTb aToro addexra He perynvpyercs, a
nocnegHun addekT wcknoyeH. Ons
BKJIIOYEHUSA aBTOMaTU4eckoro nepebopa
addekToB HeoOX0aUMO HaxaTb U yoep-
XuBaTb KHONKy SB1 okono aByx cexkyHa.
Yucno nosTopoB Kaxgoro agogekra —
nATb. [na BLIXOAA M3 3TOr0 pexvma Ha
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3Ty KHOMKY HaXWMAIOT KPATKOBPEMEHHO.
Bo BTOPOM BapuaHTe NPorpammbl He /;' /;4 /;' 4’
NPEefyCMOTPEHO MPOrPaMMHOro CXarus HL4 HL7 HL10
WHTEepBana peryimpoBaHna CKOPOCTH // /}1 /? /?
cMeHbl 3 DEKTOB. HLS HL8 HL11
BONbLLVHCTBO fETaneil, Kpome CBeTo- W V4 Vi W
OVON0B, BbIKIOYATENA NUTaHUA, aepxare- HL6 HL9 HL12
IS MAaBKOW BCTaBKW M MOHWXAIOLLETO VD1 KLI405A
HchopMaTopa, CMOHTUPOBaHbLI C NPK-
Tpancd P P HL1—HL12 ANBO7EM | 7y 560 ) R7 [} R10[) Rt
560 560 560
KT3156 /P
SA1"Bkn." VT3
XP1 ' VD1 —» KBbis 8 DD1 KT3156
< T DD1 ATtiny15L R8 33«
@ DA‘I 78L05 1 VT4
Q 7|PB5 [MCU |PBO R9 KT3156
« 1<Cu ’ST PB2 PB1 33« /P
P R1 PB3 (NN \]3
— s 10« PB4 -
— C1 —F +C2 L
FU105A  |470 mkx 100 Mk x -3 KT3156
x16 B x6.3B 0.33 Mk SB1
1RQZK — KewiB. 4 DD1

MEHEHVEM NPOBOAHOIO MOHTaXa HA MakKeT-
HOW NeyaTHoM naare, KoTopas NOMELLEeHa B
NaacTMaccoBbIv KOPNYC NOAXOASLWEro pas-
mepa. BHyTpu kopnyca 3akpersieH TpaHc-
¢dopmMarTop, a Ha CTeHKax — BbIKJIIONATESb U
nepxaresnb NiaBKor BCTABKU.

Tabnuua 1
:020000020000FC

:1000000008C018951895189504C118951895189585
:10001000AFC100E808B90BE107B8B04EOO8BBOOE290

:1000200005BF00EAD7B90CEEO6BIODEOABI501BDCL
:10003000002493E01124139403E0902E44275527C5
:1000400002E0302E6627772782E0B5EQE8ECO4E096
:1000500009BFOFEODOBFOEBAEQO9A2DB378942230AA
:1000600099F1233079F0243071F0253069F0263091
:1000700061F0273059F0283051F0293049F02A300A
1100080004 1F008CO3EC064COBACOB5COEOCOOBCL2A
:1000900036C165C121E095D18895A895EEF30FE3AF
:1000A00008BB643049F4B29BF7CF6627332009F0D0
:1000B00009C003E0302EEECF332071F79A9561F737
:1000C00093E002C022E07DD18895A89 5EEF30FE37E
:1000000008BB8895A895EEF304E008BB643049F4AA
:1000E000B29B07C06627332009F009C003E0302E19
:1000FO00E9CF332049F79A9539F793£002C023E01E
:1001000060D18895A895EEF 306E008BB8895A89580
:10011000EEF305E0088B8895A895EEF304E1088B73
:100120008895A895EEF30CEO08BB643049F4B29BC7
:10013000E8CF6627332009F009C003EQ302EDFCF77
:100140003320F9F69A95E9F693E002C024E039D11C
:100150008895A895EEF30CEO08BB889SABISEEF37A
:1001600004E108BB8895SAB9SEEF305E008BBBBISE7
:10017000A895EEF306E008BB643049F4B29BEBCFE3
:100180006627332009F009C003E0302EDFCF332088B
:10019000F9F69A95E9F693E002C025E012D1889528
:1001A000A895EEF304E008BB8895A895EEF306E069
:1001B00008BB889SABISEEF307E008BB88ISAB953D
:1001CO00EEF307E1088B8895A895EEF30FE308BBB3
:1001p000643049F4B29BE3CF6627332009F009C0AD
: 1001E00003£0302EDACF 3320D1F69A95C1F693E0B2
:1001F00002C026E0E6D08895A895EEF30FELO8BBI3
:100200008895A895EEF307E108BB8895A895EEF3CD
:1002100007£008BB8895A895EEF306E008BB889533
:10022000A895EEF304E008BB643049F4B29BE3CF39
1100230006627 332009F009C003EQ0302EDACF3320DF
:10024000D1F69A95C1F693E002C027E0BADOBBIS 1E
:10025000A895EEF304E008BB8895A895EEF30CEOB2
:1002600008888895A895EEF30CEL08BB8895A89586
:10027000EEF30DE108BB8895A895 EEF30FE308BBFC
11002800064 3049F4B29BE3CF6627332009F009COFC
:1002900003£0302EDACF3320D1F69A95C1F693E001
:1002A00002C028E08EDOBBISABISEEF30FE1O8BB38
:1002B0008895A895EEF30DE108BB8895AB95EEF317
:1002C0000CE108BB8895A895EEF30CEOO8BB8BYS577
:1002D000A895EEF304E0088B643049F4B29BE 3CF89
:1002£0006627332009F009C003EQ0302EDACF33202F
:1002F000D1F69A95C1F693E002C029E062D08895C4
:100300007727A1E000E000BFBCEDE 3E2A895A62CB2
:10031000A394F1F773957A1719F00FE 1L08BBF6CFA4
:10032000A895A62CA394F1F7739519F004E008BBE7
:10033000F7CFA395643049F4B29BE1CF6627332011
:1003400009F00BCO03E0302EDBCF3320FIF6AA23F2
:10035000E9F69A95A1F693E002C02AEQ32D0B5ED22
:10036000E8ECO3E0902EOFEO00BF332493E094CE 3E
:1003700024B025B06894829904C0510D5A3F11F4CD
:1003800064E05527822CDE2F552466247724C8EDAC
:10039000D69508F4582CCA9551F0D69518F0880CCB
:1003A000771CF9CF880C771C580C67 1CFACFE6BOEAS
:1003B000189568946FBC4395491511F44427E89447
:1003C0001895F8940EBA2DBBE29AE19A78940895A4
:00000001FF

MpuMeHeHb NOCTOSIHHBIE PE3UCTOPbI
MIT, C2-23, nepemeHHbii R2 — CIMO,
ClM4-1, ero conpoTvBneHne MOXET ObiTb B
vwHTepsane 1...50 kOMm, Ho goMmKHO CoBrio-
nartbes yenosue R1 = R2. OkcupaHbie KOH-

Ta6bnuya 2

: :020000020000FC

:1000000008C0189518951895DDC11895189518957C
:10001000BFC100E808890BE107BB04E008BBO0E280
:1000200005BFO0EA07BIOCEEQ6BIODEOA8I501BDCL
:10003000002495E01124139407E0902E44275527BF
:1000400002E0302E6627772782E0FF27BB271127A3
:100050003327EE27FF2704E1CO02E04E009BFOFEQ9ID
:1000600000BFOEBAEQ9A2DB37894223081F123308C
:1000700069F0243061F0253059F0263051F02730F6
:1000800049F0283041F0293039F009C03DC063C043
:1000900089COB4CODFCO0AC135C121E09BD18895B9
:1000A000A895EEF30FE308BBF43041F0332009F0DC
: 1000BO00F6CFIA9509F0F 3CFISEOO9COEE273327E4
:1000c000332019F403E0302EEBCF22E083D1889565
: 1000D000AB95EEF30FE308BB8895AB95EEF304E02E
:1000E000088BF43041F0332009F0F1CF9A9509F0C4
: 1000FO00EECF95E009COEE273327332019F403E053
:10010000302EE3CF23E066D18895A895EEF306E084
:1001100008BB8895A895EEF305E008BB8B9SAB95DF
:10012000EEF304E108BB8895A895 EEF30CEOO8BBS5C
:10013000F43041F0332009F0E7CF9A9509FOEACF8D
:1001400095E009C0EE273327332019F403E0302E61
:10015000D9CF24E03FD18895A895EEF30CEQO8BBF9
:100160008895A895EEF304E108BB889SABISEEF371
:1001700005E0088B8895A895EEF306E008BBF430CF
:1001800041F0332009F0E7CFIA9509FOE4CFISEOQEC
:1001900009C0EE273327332019F403E0302EDICFDE
:1001A00025E£018018895A895EEF304E0088B889562
:1001B000A895EEF306E008BB889SAB9SEEF307E056
:1001c00008BB8895AB95EEF307E108BB88I5SAB952C
:1001D000EEF30FE3088BF43041F0332009F0E2CF37
:1001E0009A9509F0DFCF95SEO09COEE273327332039
:1001F00019F403E0302ED4CF26EQECDOBBISABISF2
:10020000EEF30FE1088B8895A895EEF307E108BB74
:100210008895A895EEF307E008BB8895A895EEF3BE

:1002200006E0088B8895A895EEF 304EQ08BBF4301F

:1002300041F0332009FOE2CF9A9509FODFCFI5ED45
:1002400009C0EE273327332019F403E0302EDACF32

:1002500027E0CODO8895A895EEF304£0088B889508
:10026000A895EEF30CEO08BB88ISAB9SEEF30CE199

:1002700008BB8895A895EEF 30DE108BB8BISABIS75
:10028000EEF30FE308BBF43041F0332009F0E2CFB6
:100290009A9509FODFCF95EOQ9COEE273327332088
:1002A00019F403E0302ED4CF28E094D08895A89597
:1002B000EEF30FE108BB8895A895EEF30DE108BBBE
:1002C0008895A895EEF30CE108BB889SA895EEF308
:1002D0000CE008BBBBIS5AB9SEEF304E008BBF43069
:1002E00041F0332009F0E2CFIA9509FODFCFISED9S
:1002F00009COEE273327332019F403E0302ED4CF82
:1003000029£068D0889577279A2E0OBEOBEEQO6BIB3
:10031000CCOCA1EO8895A89573957A1719F00FE198
:1003200008BBF8CF8895A895739519F004E008BB31

:10033000F9CFA39509FOEECFALED8895A8957A951D
:100340007A1719F00FE108BBF8CF8895A8957A9530
:1003500019F004£008BBFICFA39579F7F43041F028
:10036000332009F0D6CFIA9509F0D3CFISEDD7C096
:10037000€E273327332019F403E0302EDECFC69466
:100380000CEEO6BIOFECOOBFO7EQ0902E95E085CE99
:1003900024B025B06894B29910C0343091F0510D5A
:1003A000503FO9F00ECOE4E0110D1C1509F009C022
:1003B0005527EE27332434E004C05527112733276F
:1003CO00FE2F189568942FBC4395491511F44427C6
:1003D000E8941895F8940EBA2DBBE29AE19A78948B5
:0203E00008957€

:00000001FF

neHcaTtopbl — UMNOPTHeIE, C3 — K10-17,
CBETOAVOAbLI MOXHO NMPUMEHUTE niobbie ¢
[0nycTUMbIM TOKOM 0 20 MA 1 Hanpsixe-
Huem o 3 B. TpaHaucTopsl KT3156 3ame-
HUMbl Ha TpaH3ucTopbl cepuint KT315,
KT3102 ¢ ntobbiMy GyKBEHHBIMW MHLEKCa-
Mu. CTabunmn3atop HanpsHKeHUst MOXHO
NPUMEHUTL JIDOOI C BEIXOAHBIM HANPsXXe-
Huem 5 B, anogHeI MOCT — Takxe moboi
C NONYCTUMBIM TOKOM He meHee 0,15 A n
[0MYCTUMbIM 0BPaTHBIM HANPSKEHUEM HE
meHee 20 B. MNonuxatowmin TpaHcdopma-
TOP — C HanpsXeHUeM Ha BTOPWHHOM
obmoTke 9...10 B npu Toke po 0,15 A.
KHonka manorabapvTtHasi c camoBoO3Bpa-
Tom — [KH159, DTST-6, sbikntouatens
nuranuas — MT1, MTA-1, M1T1-1. YeToipe
rpynnbl CBETOOMOLOB CBMBAKOT B OBHY
ryupnsHay, B KOTOPOW CBETOAMOAL! OO~
Hbl PACMNONOXUTLCS B CreayloLLein nocne-
noeartensHocTtu: HL7, HL1, HL4, HL10,
HL8, HL2, HL5, HL11 v T. o.

HanaxwusaHua ycTpoucTBO He TpebyeT.
B cnyvyae HeobxoouMoCTV SIPKOCTb CBe-
4YeHWs CBETOAMOAOB MOXHO W3MEHUTb
nonbopkoii pesuctopos R4, R7, R10,
R11. MNMpw nporpamMmupoBaHun yctaHas-
NWBAIOT CNEayIoLLYI0 KOHPUrypauuto Muk-
pokoHTposnnepa: CKSELO=1, CKSEL1=0,
RSTDISBL=0, SPIEN=0, BODEN=1, BOD-
LEVEL=0.

B aBTOpCcKOM BapwaHTe nepemMeHHbIN
Pe3VCTOP OKa3asiCs HEBBLICOKOrO Kaue-
CTBa (HEHALEXHOE NpuieraHue NoaBuX-
HOrO KOHTaKTa K PEe3VCTUBHOMY CIoi0),
4YTO MHOrga NPWBOAWO K “3aBUCaHUIO”
nporpamMmMel MUKPOKOHTpoOnnepa. 3ToT
HepocTarok Obii yCTpaHeH YCTaHOBKOW
noctosiHHoro peaucropa 1 MOmM mexay
BbIBOAOM 1 MUKPOKOHTpPOANEpPA U MUHY-
COBOW NIVHUEN NUTaHWS.

Or penaxumm. [porpamMms! 418 MUKPO-
KOHTpONepa rupaaHabl pas3MelyeHbl Ha
Hawem FTP-cepeepe no agpecy <ftp://
ftp.radio.ru/pub/2009/12/gir.zip>.

Pepnaxrop — H. Hevaesa, rpacuka — H. Hevaesa
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And MmonoagbiX CnOPTCMEHOB
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Urops TPUTOPBEB (RV3DA), r. Konomta MockoBcko# o611,

pu BCcEW npuTaraTteNbHOCTU OObIY-

HbIX (3aO4HbLIX) COpPEeBHOBaHWK Mo
paguocBA3W O4YHbIE COCTHA3aHWUS BHI3bl-
BaloT, HEBCOMHEHHO, 6ONLLUNIA MHTEpEC Y
monogexu. Beab oHWM — He TONBKO Criop-
TUBHOE COCTA3aHue, HO W BCTpeya Opy-
3el, cTapblX 3HaKoOMbIX, OOpeTeHne

LIOW nHTepec. Ha oTKpblITUe copeBHOBa-
HWIA Npuexanu npegcepatens Komutera
MockoBckol obnactHoit ymMebl Mo npo-
MBILLSIEHHOCTH, XUIULLHO-KOMMYHaSb-
HOMY XO3AIMCTBY, CTPOUTENLCTBY, TPaHC-
nopty u wuHdopmatusaumm apenyrat
Anekcerr 3BArnH, leport CoBeTCKOro

\

”»

Kopabnen, Kak
KOCMOHaBTHl 00y~
yalTca  paguo-
CBA3U nepen no-
NeToM W MNpoBO-
[OAT PaMOCBA3U C pafUoNBbUTEN MU U3
Kocmoca.

ve
. -
—

rop Monogemu -

124

JleTunk-kocMoHaBT Anexkcarngp BonkoB (U4MIR) pacckasbiBaeT yyacTHUKaM COPEBHOBaHui O pagunonioéuress-

CTBe B KocMoce.

HOBLIX py3el, NMpa3gHUYHOE MPUMOAHS-
Toe HaCTPOEeHUe U, KOHEYHO Xe, pafoCTb
oT obueHus ¢ mupom Pagno. 310 — BO3-
MOXHOCTb Ha rmasax y Konner no pagvo-
CropTy W 3puTeneir nokasaTb CBOU
DOCTUXEHUS 1 NoBOPOTLCH 3a Mepanu.
Jonruve rogbl B NogMOCKOBLE MpU y4ya-
CTuK XypHana "Pagmo” npoxoownn ou-
HblE€ MONOO.EXHBIE COpeEBHOBaHWA "benoe
03epo”. B 3ToM rogy UM Ha cMeHy npu-
LM COpPEBHOBaHUA MO pPagMoCBA3N Ha
YKB "LL{enkoBo-2009".

OHn cocToanmck B CeHTAbpe B Mnoa-
MOCKOBHOM ropoge LllenkoBo Ha cTagno-
He "CnapTtak” nmeHun H. H. O3epoBa yHU-
BepcallbHOro CMoOpTUBHOIO KOMIekca
“"MogmockoBbe”. AOMWHUCTpaumua o6-
NacTv 1 paiioHa nposiBuna K HUM 601b-

Coroza neTynMk-KOCMOHaBT AnekcaHpop
Bonkoe (U4MIR), HadyanbHWK YnpaeneHus
Mo BoOMpocam KynbTyphl, ¢pumaunyeckom
KYNbBTYPHI, CropTa U genam MONoOexu
ApmnHncTpaumm LilenkoBckoro paiioHa
Ceprei 3acyxvH, HadyalbHUK OTAena rno
nenam MONoAeXKn 3Toro ynpaeneHus
Banepuit CUpoTkuH, oupekTop Llenkos-
ckoro paioHHoro knyba “"PoBecHuk”
CBeTtnaHa TymaHoBa, pyKoBOOUTENb CUC-
TeM pagmokoHTpons MockoBCcKoro pe-
rvoHa ®ryn "PyU LdPO™ Oner Kpy-
KOBCKWIA.

OOvH 13 caMblX akTUBHBIX pagmontobn-
Teneh-kocmoHaBToB AnekcaHpp Bornkoe
(U4AMIR) pacckasan MonodbiM croptcme-
HaMm O TOM, KaKylo poJib UrpaeT noduTenb-
cKaa paIMocBsA3b Ha 6OPTY KOCMUYECKUX

M BOT copeBHOBaHUS OTKPBITHI. B HKUX
MPYHMMAKOT yyacTue npencTaBuTenu
necsTn paioHoB MockoBckoi obnacTtu, a
Takke Mocksbl M TamboBa. [NponssoauTcs
xepebbeBKka — Kaxaasd KomaHaa BbITAMM-
BaeT 6UNET C HOMEPOM MeCTa Ha CTaano-
He, Ha KOTOPOM OHa ByaeT pacnonararbcs
BO BpeMsl NpOBeeHUs pannocBa3ei.
CriopTCMeHBl Ha HallKWX COPEBHOBaHWUSIX
JOMKHBI 6bINK 6e30LLNG0YHO NPOoBECTH
KaK MOXHO 6orblle paauocBsa3eid gpyr ¢
OpPYroM B YCNIOBUSIX B3aWMHBLIX MOMEX,
TOYHO 3aPMKCUPOBAB B OTYETE KOHTPOSb-
HyI0 MHPpOPMaLMIO 1 BpeMs NpoBeOeHWs
cBs3n. HeobxoaMmo oTMETUTB, HTO MMEH-
HO Takne HaBLIKK TpebyloTca cnacaTensam
M BOEHHBIM pagucTam. HekoTopble K3
MPUCYTCTBOBAaBLLUX PafuoCropTCMEHOB
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PAAVMO Ne 12, 2009

COCTOAIT B MOOWMNIM3aUMOHHOM pe3epBe
pervoHasnpHoro ynpaeneHns MYC u Beer-
@ roToBbl MPUMEHUTL CBOW 3HaHWA U
HaBLIKW MPU CNaceHny Naei.

O TOM, YTO 3P UpHan YaCTb COPEBHOBA-
HWI 3aKOHYeHa, u3BellaeT rpoMKas My-
3blKa. 3TO BOKAJILHO-MHCTPYMEHTA/IbHBIN
aHcamOnb LllenkoBckoro paitoHHOro Kny-
6a "PoBecHWK”, pacrnofioXmBLUMACA Ha
KOXHOW TpnbyHe, NokaskbIBaeT CBOE Mac-
TepcTBO. A Ternepb CNOPTCMEHB! AOMKHEI
BBECTU OTYETHI, KOTOPbLIE OHW BEeNW Ha
Bymare B Xxo[le COPEBHOBaHWUI, B KOMIMBIO-
Tepbl. UMNpOBU3MPOBaHHbIA KOMIMLIOTEP-
HBIA Knacc pacnonoxuncs B BUI-noxe
Hap, KoKHOW TpubyHOW. JIBeHaOuaTb HOYT-
OyKOB CO creyuann3mpoBaHHLIM Mpo-
rpaMMHBEIM obecrieueHneM obecrieunnm
OHICTPHIA BBOD, OTHETOB.

A 3a cTeHoll pacnonaranacbk KoMHaTta
oTabiXa, rae y4acTHUKU MOMTW BHIMUTL MO-
psaYero yas n nepekycuTs. Hactynaer ca-
MBI BOJMTHYIOLLMA MOMEHT. Becsl cynein-
ckas Konnerus B cbope. Eule HeCKOnbko
CeKyHA, W Ha 3KpaHe KomrbkoTepa Mo-
ABMTCA UToroeas Tabnvua ¢ pesynsrara-
MW copeBHOBaHW. BOT Torpa ctaHer

TR W OE 1 B ™ ocm 4 5 B

- . W W

Aprem Omutpunes (RD3ADS) u3
Mockebi gaeT o6Lmii Bbi30B: "Bcem!”.

a B = R s R —

FICHO, KTO CErofHs BepHeTCcH AOMON C
MepansaMm

MNoGeoutenamu B rpynne "19 net u
crapwe” ctanu J1. C. Kowesan (RN3AQU)
n C. A. ManaxoBckuh n3 r. MockBel. B
rpynne "no 19 net” Ha NepBoe MecTo Bbl-
wen B. A. HaueB (RN3DAW) u3 . Kopo-
nesa. B rpynne oo 15 net” nobepuna ko-
MaHpoa JIyxOoBMUKOIo paiioHa, B cocTaBe
KOTOpOW OblNN OHBIE MEPBOPa3PALHMKN
I 10. CypuH (R3D-141) n C. A. BonkoB
(RN3DBA). Mepanu npusepam co-
peBHOBaHul BpyyaeT aupektop Lllen-
KOBCKOIO pafioHHoro knybta "PoBeCHuUK™
CeeTtnaHa TymaHoBa. Ho 6e3 gunnomos
He ocTancs HukTo. MockoBckoe 06-
nactHoe otaoeneHve Col3a pagunonio-
6uteneihr Poccun Harpaguno Bcex
Y4aCTHWKOB MaMATHBEIMW OUMJIOMaMMu.
CopeBHOBaHWA 3aBeplueHbl. CryLleHbl
¢gnarn copeBHOBaHWUWA. YYaCTHUKK OT-
npaengawTCca OOMOl, HO elle Aonro
6ynyT BCMOMWHaTL CNOPTUBHLIA Npasa-
HUK, OpPraHu3oBaHHbIA A1 HUX MO UHK-
unatuBe MockoBcKoro obnacTHoro
otpeneHnsa Cowosa papunondutenen
Poccuu.

™ B L - m AR e d d mrem

MonopaexHble, Ha Nnpu3bl XypHana "Paguo”

copeBHoBaHUAX "MonogexHule crap-

TH" Ha NpK3bl XypHana "Paano” aToro
roaa oT4yeThl MOCTYNWAKW OT 32 KONNEKTUB-
HBIX PaguoCTaHUMIA, YETHIPEX UHOVBUAY-
aNbHBIX paguocTaHuuii M OT BOCBMU
Habnoparteneit, a Takke OT HEeCKOJbKUX
rnopaepXaBLUNX WX B3POCHbIX OnepaTto-
poB. B aToM rofly B noarpynne KonnekTne-
HBIX paguocTaHumMiA nyylel Beina KoMmaH-
na UPSL r. KycraHas (KazaxctaH). B ee
coctaBpe pabotanu EpnaH Kabakos,
Bnapucnae lNetnesoit, EneHa Hacwiposa,
Mapusa AHuvkuHa, WBaH LUymaHoB n

MOST JR [ 9 Rzouwz 170
10 RKOMWL 147

1 UPSL 493 11 RK3AWS 139

2 RX3RXX 278 12 RZ3DZI 134
3  RK3ZWF 248 13 RZ6LWY 126
4 RKSCYA 233 14 RKOKWB 121
5  RKOJYY 232 15  EW8ZO 118
6 RZ9AWA 184 16 UNBIWA 114
7 RAQUWD 179 17 RKBHWP 110

8 RK3wWWO 173 18 RKBAXN 104

copeBHoBaHusix YOC CONTEST B

3TOM rofy NPUHANK y4acTue KOMaH-
Obl 48 MONOOEXHBIX KONNEKTUBHBIX
paguocTaHumii. Jlydwwuit  pesynbtar
rnokasan KONnektme m3 nocenka beno-
03epckuii  BocKkpeceHcKkoro paioHa
Mockoeckol obnactn. B coctaBe 3T0M
KoMaHgbl pabotann AHppewn Koc-
ToueHko U PomaH BaBapckuit. Ha BTO-

Mo | 11 RASUAD 366
| 12 RK3ZYvZ 348

1 RZ3DZF 533 | 13  RZ9AWA 332
2 URALWY 517 | 14 RKSSXD 330
3  RX3RXX 509 | 15 RK3ZWZ 329
4 UNSLF 472 | 16  UT3MW 328
5 RK3ZWF 464 | 17  UUADW 327
6 RK4HT 458 | 18 RKOKWB 3%
7 URMEWN 455 | 18 UR4LB 313
8 RZ3TZZ 415 | 20 RKGHWP 297
9 RK3ZZH 376 | 21  RKMWL 288
10 RZ6HWA 368 | 22 RK3FWE 281

Cepreii Mopo3oB. BospacT Bcex ee one-
patopoB — oT 12 po 14 net. [NoCTosHHBIE
YHACTHWKMW HaLLUX MONOOEXHBLIX COPEBHO-
BaHWA — IOHLIE KOPOTKOBOSIHOBUKW KOM-
NeKTUBHOM  pagmocTaHumm  RX3RXX
JlBopua TBOpYecTBa geTeit U MONoAEXHU
TamboBckoli obnactTu — B 3TOM rogy
BHILLNIM Ha BTOpoe MecTo. Ux rotoBun K
copeBHoBaHWAM TpeHep Cepreit Tepexos
(UA3RAR). TpeTbe MeCTO 3aHA/IN UX KON-
nerv — oneparopbl KONNeKTMBHOM paauvo-
cTaHumn RK3ZWF LleHTpa neTckoro (IoHo-
LLIECKOIro) TexHumyeckoro TBopyectBa Nei

19 UR4PWL 103 | 29 RKBHXA 63
20 RK3XWL 102 30 UX8BIXX 46
21 RK3FWE 101 31 RKBAXA 35

22 RK4SWF 92 32 RK3MWX 34

23 RZ3TXZ 86

24 RK1QWX 85 SO JR

25 RK9JXO 85 1 RN4ADU 87
26 RZOMXI 84 2 RN3DAZ 60
27 RK3DZF 75 3 RKOUED 15
28 UASUWM 67 4 RK9YXO 12

poe MecCTO BHILLIN KOHBIE ONeparopbl
paponocTtaHuum UR4LWV Yyryeeckoro
paitoHHoro UJKOT Ha 6ase wkonel cena
KameHHas Hpyra (XapbkoBckaf o006-
nactb, YkpauHa). B 3Tux copeBHOBa-
HUAX TpeTbelh Oblna KoMaHpa paguo-
cTaHumn RX3RXX [lBopua TBOpYecTBa
neten n monopexn TamboBckoi obna-
cTh.

23 URBGWH 273 35 RK3DZF 212
24 RKOCYA 262 | 36 UTOLWR 197
25 RK4CYW 257 37 UX8BIXX 155
26 RZ6HZB 254 38 UR4LYN 154
27 UASUWM 252 39 UR4ZYD 151
28 RK1QWX 239 40 RK3DZH 146
29 RKOFXM 237 | 41 RKOWZZ 126
30 RKOSWY 236 | 42 RZ1777 119
31 RZ9SwWP 235 | 43 RKOWWN 106
32 UR4PWL 225 | 44 RK3MWX 89
33 RKOMWL 221 45 RKBLWW 84
34 RZ9MXI 214 46 RKEYYB I

r. Crapuii Ockon benroponckoit obnactm,
C KOTOpEIMK paboTaeT TpeHep Bnaopyummnp
Yuuukanos (RA3ZN).

B HebonbLUOW NoKa rpynne UHOVBUAY-
anbHBIX paguocTaHumMii nobenmn Anexcei
KoweHckoe (RN4ADU) ns r. CypoBUKUHO
Bonrorpapckoii obnactu. Y Habnopare-
nert nyuweid 6uina CeetnaHa KyniokuHa
(R3R-023) u3 . MopLuaHcka TamboBcKoi
obnacTw.

B utoroBbix Tabnuuax no rpynnam rpu-
BeLEHbI 3aHATOE MECTO, MO3bLIBHOW, YNCIIO
OYKOB.

| SWLJR | so

1 RZ9UO 72
1 R3R-023 61 | 2 RA3DTH 59
2 R3R-029 44 | 3 RN3DHL 21
3 R3R-041 41
4 R3R-034 40 SWL
5 R3M-74 37 | 1 R3A-847 58
6 R3M-52 30
7 R3M-53 26 Ans koHTpOns
8 R6H-37 6 | RVOMN,UA3URS

Anexcanap MutpodaHos (RN3ZQK) ns
PxeBku benroponckoii obnactu nodeoun
B rpynne pajuocTaHLMiA C OfHWM onepaTo-
poMm. Ay Habnopateneil nydnii pesynstar
nokazan Anppen Llysano (RK3R-2) na
r. MopluaHcka Tam6oBCKol o6nacTu.

B nToroBuIx Tabmuax no rpynnam npm-
BELEHbI 3aHSATOE MECTO, MO3LIBHOW, YNCIIO
OYKOB.

47 RK6AWG 57 3 R3R-41 66
48 RK3VXL 40 | 4 R3R-24 46
| 5 R3R-23 41
SO | 6 R3M-74 35
1 RN3ZQK 428 7 R6H-21 33
2 RKBAXA 79 8 R3M-59 26
3 RVBAWL 66 | 9 R6H-37 16
| 10 R3M-75 15
SWL |
Ans KoHTpOns
1 RK3R-2 110 RKOSWF, RU3SE, RA3VR,
2 R3R-29 87 RK4YWO [ ]



P-311 — cnopTUBHbLIN NPUEMHUK
Cepreii BEJIEHELJKUWA (US5MSQ), r. Jlyranck, YkpavHa

BseneHme LOMONIHUTENBHOM Nponop-
LMOHaNbHO-UHTErpupyiowen  uenu
R1C4 yBennunno BpemMs BOCCTAHOBJIEHUSA
APY npu coxpaHeHUn ee MaJioro BpeMeHU
cpabaTtbiBaHus, 4To CyObEKTUBHO CHU3U-
Nno 3aLyMNEHHOCTb 3¢purpa 1U3-3a CHUXe-
HUSi YPOBHSA LUYMOB B KOPOTKMX May3ax
peudesoro unu TenerpadHoro curHana.
Pe3ncTop ¢ NO3MUMOHHBIM 0B03HaYEHU-
eM 165 ncxogHo UMEET CONpoTUBNEHWE
200 kOM. Ero Hano 3ameHUTb Ha pesu-
cTop conpotussiennem 1 MOm.

YcuneHa pasBsi3ka rno uensim ynpasne-
Husa YBY n cmecutens. Ecnn Het B Hanu-
YUK roToBLIX MaslorabapuTHbIX Apoccenen
¢ uHaykTmBHOCTBIO 0,5...1,5 MIH, Ux MOX-
HO BLIMOJIHUTL Ha (epPPUTOBLIX KOMNbLiAX
onametTpoM 7—10 MM MPOHULLAEMOCTBIO
He MmeHee 1000 — poctaTouHo 30—35 BuT-
KOB. B kpaiiHem cnyyae ux MOXHO 3ame-
HUTb pPEe3ncTopamMn COMpPOTUBIIEHWEM
1—2 kOM. 3pechb Takke npuMeHeH o6b-
EMHbLI MOHTaX Ha BbIBOAAX J1aMIoBOM
naHenn v Apyrux peranen, wvc-
rnosb3ys UX KaK ONnopHbIE TOUKMK.

Mockonbky WU3MeHUTCs neTek-
TOp, Nepeuii kackan, YHY nepeso- |
OWM B MEHTOOHbLIN pexum. Ons |
yero aHog 123 namnbl OTKIOHaeM I
OT KOHTypa ¥ 4epes pesnctop R2 '
33 kOM nogaem Ha Hero nutaxue '
+80 B. KongeHcatop 130 cooTseT-
CTBEHHO MEepPeHOCHMM € 3KpaHHOM
ceTkn Ha aHog. BbiBop, 3kpaHHOM
ceTkn 61o0KMpoBaH AOMNONHUTENb-

MOXHEIM M13-3a2 OONbLUUX HENNHENHbIX
nckaxeHun. UHeIMU cnoBamu, ynosrne-
TBOPUTENbHLIN nprem SSB BO3MOXeEH
TONKO B [OBOJIBHO Y3KOM WHTEpBasne
aMnnnTyp BXogHoro curHana. B peaynsra-
T€ YPOBEHb BXOQHOIO CUrHana npuxogur-
Cs1 MOCTOsIHHO noabupatb Py4HOM perynu-
POBKOIl YCUNEHMS MOof, O4epesHoOro Kop-
PECMOHAEHTa W/WNKN B 32BUCUMOCTU OT
YPOBHA NMOMEX Mo cocenHeMy kKawany. B
50-e roapl 66110 HaligeHo peLueHue npo-
6nembl — NPUMEHEHMEM TakK Ha3bIBAEMbIX
"NUHENHBIX" NEeTEeKTOPOB wnn, B COBpe-
MEHHOW TEPMMHONOIWK, HEeQeETEKTUPYIO-
LKUX CMECHTENbHBIX, YEM Mbl, COBCTBEH-
HO, U 3aMeMcs.

TpebosaHusa k petektopam AM n SSB
MPOTUBOPEYUBLI — ON151 NyHLLIEN NMHEAHOC-
TV AMOOHOMO AETEKTOPA HYXEH MaKCMalb-
HO GonbLUOM curHan, a ans CMecUTENbHO-
ro kmouesoro — He 6onee 0,5...0,7B. C
OPYro CTOPOHbI — BBUAY OTCYTCTBUSI
oTnensHoro perynstopa yposHa HY cur-

Lo £®

pe VT1 2N7000 (BO3MOXHas 3ameHa
KN501, BS170 1 nm nopobHeie) ¢ ynpas-
naemMbiM conpoTusneHnem B uenn OOC Ha
rnonesom TpaHaucTope VT2 KMN307A (Bo3-
MOXHas 3aMeHa — Jobble U3 cepui
KM302—KM307 ¢ HanpsxXeHueM OTCeyKn
He bonee 3,5...4 B). bnaronaps npumeHe-
HUWIO MONEBOro TPaH3UCTOPa C W30/IMPO-
BaHHLIM 3aTBOPOM, AeTekTop SSB B oT-
K/IIOYEHHOM COCTOSIHMW He oOka3biBaeT
HUKaKoro BiMsHuUS Ha npuem AM. Ilnq no-
BhILLUEHWS KPYTU3HBLI NpeobpasoBaHus rno
BTOPOW rapMOHWKE HarpsixeHwe Ttene-
rpadHoro rerepoaunHa 4acToToun nopsigka
232 x'y, noctynawuiee Ha 3arsop VT2
yepes konpeHcaTop C2, BbicTaBnsieTcs
(npy HacTpolike retepogvHa — 06 3TOM
4yTb HUXe) AocTaTtoyHo OonbluvM —
nopsgka 4...5 Badd. B uenb ctoka VT1
BK/IIOYEH "MOAYUCTONHBIN" ABYX3BEHHLIN
®HY C5RI9C4 ¢ yacToTol cpesa npumep-
Ho 3 k.

MpW NepeksIloYeHN B PEXUM Tenerpa-
¢a Tymbnepom 1346 HanpskeHve NUTaHUs
rnopaercsi B CTOKOBYIO uenb VI1 1 yepes
peauctopbl R1R6 (yxe ymeHblleHHoe A0
50...55 B) otkpuiBaeT avog VD2 1 3akpbi-
Baer VD1, T. e. npov3BOguUTCH 3NeKT-
POHHasi KOMMYyTauusi BbIXOLOB
0EeTeKTopoB. YcTaHOBKa OMNTU-
ManbHOMo BbIXOAHOro SSB-curHa-
na npowusBoautcs nogbopom pe-

[

|

|

RER L J1100 ,{ - 3vcropaR2.

ST I MoHTax petekTopa npou3so-
| % :c@ OMTCS Ha BCriomoratesibHOM MOH-
i ~ /‘75\,_\2?0" [ TaxHOI njare — $i UCMONbL30Ban
e V? / L_V;Z H CTaHAaPTHyiO "MakeTky". Ha BUHT,
KPenswuii MOHTaXHYIO MJIaHKY
AzZE  1N4148 I C4 JUIMK  koHpewncaTopa 130, BMeCTO raiiku
| HaBMH4eHa pesbboBan BTYIKa, K

HbIM KOHOEeHcatopoM C5 em- o1 1+ KOTOPOW 1 KPEMUTCH NNaTa JeTek-
kocTbio 0,047 Mk® (cepmm K7x-xx 10MKX Topa. KonpeHcarop C2 pacriavsa-
¥ UM nogobHbIe) Ha HanpsiXeHue XE8 B eTca B oTceke TenerpadHoro re-
He meHee 100 B. TepoamHa MNPAMO Ha KOHTaKTHl
HAerextopbl AM/SSB. Ecnn ka- KOHCTPYKTUBHOIO KOHAeHcaTopa
4ecTBO paboTbl AMOAHOro AeTek- c3 98.
Topa AM, npumerenHoro B P-311, X aﬂoﬁy IOMKXIEB Tok noTpebnexns perektopa
0COObLIX HApEKaHWl He BLI3LIBAET, C2? 330 V77 no uenu 80 B He npesbiLLaeT 2 MA.

TO AeTexkTnpoBaHue curtanos CW

M ocobeHHO SSB ¢ noMOLLbIO
06bIYHOrO AMOAHOrO [EeTekTopa ¢
NnoAMELUNBAHUEM CUrHana Tene-
rpadHOrO rerepoavHa naet He-
YO OBNETBOPUTENbHLIE pE3yNbTa-
Tbl. TMopob6HbIA MeTon, AeTeKTUPOBaHUA
TenerpadHOro CUrHana akTMBHO NpuMme-
HAJNICA B aMepUuKaHCKUx npremHmkax 30-x
rofioB BbINyCKa, OTKyAa W nepekoyesan 8
HekoTopbie pa3paboTku Hawelt 06opoH-
HOW MPOMBILLINEHHOCTU BOEHHbIX U MNOGNe-
BOeHHbIX net (P-310, P-311, YC-9, PINC,
BonHa-K n pgp.). MNepeuncnio Bkpatue
MPpUHUMNWanbHele HeAOCTaTkM 3TOro Mo-
pansHO N GU3UHECKN YCTapeBLLErO Crio-
coba petekTupoBaHmsi SSB-curHana,
OTMEYEHHBLIE HaLLUMMU KONneramu etle
rosiBeka Hazag, B 310Xy MacCOBOro BHen-
peHns OOHOMONIOCHOW cBR3U. JMOAHbIN
J[IeTEKTOP BblAENSAEeT B OCHOBHOM Hawbo-
Jlee CUMbHbIE CUTHamb! HECYLLEeM, NO3TOMY
npueM SSB-cUrHasioB pesko yxyaLwaeTcs,
€CN Nomexa NpeBbILLIaeT CUrHan ot rene-
rpacdHOro retepogvHa. A B crnyyae, korga
YPOBEHb OOHOMOJIOCHOrO CcUrHana Npesbi-
LaeT HanpsiXeHne NoABOOUMON Hecy-
Llei, nNpuem CTaHOBUTCS MPOCTO HEBO3-

S Oxkomnuanme. ! {
Hayano cm. B "Pagmo™ 2009 Ne 11
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Hana Hajao OrpaHuunTb MakKCUMalbHbI
ypOBeHb cUrHasia Ha Bxope YHY, 4ToOul He
6bI10 ero neperpysky Mo Beixogy. Becem
3TUM TpeboBaHWAM yOOBNETBOPSIET CXe-
ma petektopa AM/SSB, npuBegeHHas Ha
puc. 4. Kak suavm, ans AM — o6biuHbIA
LOMOOHbIE [eTeKTOp Ha repmMaHWeBOM
nuopne VD1 (BO3MOXHO rMpuUMeHeHue
A2X, [2E), Ha KOTOpPbI NOAAeTCH NOJIHOE
HanpsXeHWe ¢ KOHTypa (MakcUMasibHO go
3 B), uTo 0oBecnequnt XOpOoLUYylD NUHEN-
HOCTb, @ curHan Ha YHY cHumaeTcs ¢ pe-
3uctusHoro genutens R5R8. Bapbupys
COOTHOLLUEHNE COMPOTUBIIEHUA 3THX pe-
3UCTOPOB, MOXHO rMopobpaTe onTUMalb-
HbIi YPOBEHb BHIXOAHOMO HanpsiXeHus
nerektopa AM. lMNpuyemM Haao craparbest
rnoaaepPX1BaTb CyMMapHoe COrnpoTvBIie-
HUe npumepHo paBHbiM 300...360 kOMm.
310 obecneynt nNOJIOCY MPOMNycKaHus
netektopa AM okono 3 kl'u, a He ncxop-
Hole 1,5 kY (NnoMHKUTE, NPUEMHKK U3Ha-
yanbHO "3aTtoyen” nog CW!).

A nna SSB — 370 akTUBHLIN CMECUTENb
Ha BLICOKOBOJISTHOM MONIEBOM TPaH3UCTO-

TenerpacdHuiii retTepoauH B
P-311 ctabunuanpoBaH kBapue-
BbIM PE30HATOPOM Ha 4acToTy
232,125 kl'y, 4TO COOTBETCTBYET
rnocne npeobpa3oBaHua Ha BTO-
POt rapMOHMKE HacTOTE HeCyLLEeN
464,25 kl'u. Tak kak 312 4YacToTa Huxe
rnoJIoCH! MPOMYCKaHWS KBapueBoro Gpunst-
pa, a yactota T2 Bbille 4acToTbl CUrHa-
na, TO MakCUMyM ycuneHuss Tpakta [M4
NPUXOAMTCS Ha HUXHIOK GOKOBYIO MONOCY.
NosTtomy kompopTHLI nNpuem SSB Bo3-
MOXEH TONbKO Ha HMXHUX KB ananasoHax.
Ha granasone 20 mMeTpoB UcMosb3yeTcs,
KaK M3BECTHO, BepxHsis BokoBas nomnoca.
Be3 nepepenok npueM Ha nonassisieMon
KBapueBbiM GUNBTPOM 3TOI Monoce BO3-
MOXEH TOJIbKO 6rnarogaps HeBbICOKOW
npsMoyronbHocTK ero AYX. [ina nosiHoro
MCNoNb30BaHNSA CEeJIEKTUBHBLIX CBOKUCTB
KBapLeBoro dpunsTpa Ha 3ToM grManasoHe
HeobXxoaUMO nepekioyaTb YacToTy rete-
pOOMHA, YCTaHaBNuBas €€ Bbille Mooch
rnpornyckaHns. 3TO U peanvn3oBaHO B
npegnaraemoit popabotke (puc. 5) c
MaKCMManbHbIM UCMONb30BaHUEM LUTAT-
HbIX 3/IEMEHTOB MPUEMHIKA.

CoBcTBEHHO reHepaTop cobpaH no
cxemMe Knanna, koHpeHcatope C1, C2 n
C3 — obwpme ana o6omx pexmmos. OT H1X
3aBMCUT CcTabUNIbHOCTL 4acToThl MpU
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pabore B pexume LC-reHeparopa, No3To-
MY OHW A0/MXHbl ObiTb TEepMOCTabWibHbI-
mu. 9 noctasun crapele KCO — ¢ HUMHK
CcTabunbHOCTbL MONYYUNIACL NPOCTO OTNNY-
Has. B TeueHMe yaca yxon 4acToTbl
6bin £2...3 Mu. Cnegyer OTMETUTD,
4YTO NPU 3TOM HacToTa KBapLEeBOro
reHeparopa HEMHOro CHU3mnacb —
npumepHo Ha 100 . 310, c ogHoM
CTOPOHBI, 61aronpuAaTHO ANs Npve-
Ma HWxHel 6okoBOMA, a ¢ apyrovt —
npyu npoBeAeHun LUTaTHOW Ka-
nMBPOBKN Ha BEPXHEM Auarna3oHe
Hano He 3abbiBaTb BBOAWTH MO-
npasky npumepHo Ha 6 klu. Yc-
TaHOBKA 4acToOTbl MNpu npueme
BepxHell 6OKOBOWM Mpon3BOAWTCS
WTaTHbIM MOACTPOEYHMKOM  Ka-
Tywkn 125 no Hanbonee NPUATHO-
My [/151 Bac 3By4aHWi0 — 1 BbICTa-
Bun Ha 233,57 kly. MNopgBGopom
pe3suctopa R2 (OH MOHTUpyeTcs
BMeCTO pesuctopa 128) BbicTas-

1o

HbIA geTekTop), 5 MA (nutaHue pene), 6 MA
(S-meTp), 5 MA (MUHMManNBHDLIN TOK cTabn-
nUTpoHa) U 16 MA (HOMUWHaNbHbIN TOK
rnoTpebneHus npyemMHuka) paot 34 MA —

K demermopy SSB +608
R2* +808
@ 7|68
(4
e 10mMKX

X638

naetca Tpebyemaa amnnutypa Puc. 5

BLIXOOHOro  HanpsbxeHus. [Ons
Hawero pgetektopa SSB ¢ npe-
obpazoBaHMeEM Ha BTOPOW rapmo-
HUKe nydwnM BygeT HanpsixeHue,
NMpW KOTOPOM HarpseHve aBTo-

cMmelLleHns Ha 3aTeope VT2 npeBbl- R1 12 K

waer npumepHo B 2...3 pasa VD1-VD4 /\’5
HanpsixeHue oTcedkn. bBonblue 494 24K AB14A
10 B BbICTABNIATL HEXENATENbHO, A pa3bemy

TaK KaK CHWBUTCH HafnexHocTe 156  flunug”

paboTbl petekTtopa, Mocemy B
[ETEKTOpe AOMyCTUMO NPUMEHSATH

+058

570":[ 10MK HODPMANbHO-

KannbpoBky U rpagyvpoBky S-metpa
nposBoguM Ha guana3oHe 20 MeTpoB (8
cpepHelt yacTn guanasoHa). [enaem noso-
cy nponyckaHust Kd 3 kI (nosepHyB py-Ky
Ha 10...15 rpagycos), H4 — wmpo-
koW. Perynsatop PPY Ha MakcumyMm.
MNopaeM Ha Bxopf, Hepe3 3KBUBAIEHT
@HTeHHbI HanpsixeHve 5 MB (+50 ob)
v, noacTpavBas 4actory NCC To4Ho
nop, makcumym AYX HY kawnana,
nobneaemcs MakCUMyma CUrHana.
Mocne 3Toro Heo6xoguMO Takxe
CKOPPEKTUPOBATL MO MakCUMyMmy
curHana "MopcTpoiky Bxopa“. 3a-
TEM MNOACTPOEYHBIM pesucTopom R7
ycTaHaenveaeM CTpenky npubopa
Ha nocnepHee aenexve. Lkana npu
3TOM MONy4aeTcsi [OCTATONHO paB-
HOMEpHas, Ha4yano WMHAMKaUMU Co-
oTBeTcTByeT ypoBHiO S5 (3 MkB),
yposeHb S9 nonapaert MnouTh Ha
cepeavHy (cTpenka coeragaer ¢
rnpaeoli 4epTO4YKON NTaTUHCKOM Byk-
Bbt V). YposeHb +10 ob npmxoout-
CA Ha JieBYI0 rpaHuLy 3eneHoro
cektopa, +20 gb — coBnapaet ¢
otmeTkoit 80, +30 b coBnagaer ¢
rnpasoii rpaHuLIe KPacHOro CEeKTo-
pa, +40 pb — npuMepHo Ha cepe-
[MWHe rnocsiefHero oTpeska Lukan..

CaMy LiKany MOXHO HaHecTu
¢GoMacTepoM MpsiMoO Ha CTEK0,
HO NyuLle — Ha MPO3pPadHbi CKOTY.
A eule nyyuwe HaHeCTU NPUHTEPOM
Ha MPOo3payHyIo MIEHKY, KOTOPYIO U
HaKNeuTb Ha CTEKNO.

N B 3akniouyeHve HebOoNbLION

rofieBble TPaH3NCTOPbI C OTCEYKOW RZ 17 K
no 3...4 B. 3aMHHYmMOMY COBET.
MNepeknioyeHne yactoTel ocy- Puc. 6 KoHmarmy HoMuHanbHas BbIXOOHas MOLL-

wecTBnAeTcss cBOGOAHLIM TymO6-
nepom 148, KOMMYTUPYIOWNM MUTaHWE
pene K1, KOHCTPYKTMBHO pPacnoNOXeH-
HOro B OTceke reHepatopa. lNpumeHeH
3KOHOMMYHBLI PeXUM MNUTaHus pene —
3TO CHMXAET Harpy3ky Ha 6NoK NUTaHus n
YMEHbLLIAET AOMNOIHUTENbLHBIN HAarpeB OT
pere B OoTceke reHepatopa. Pene Moxet
6biTe NO6Oro TVNa, BaxHO, 4TOGbLI TOK
oTnyckaHusi Obin NOMEHbLUE (XenaTeslb-
HO He 6onee 3 MA). OBulee conpoTueie-
Hue uenn R3+R.e,, AONMXHO ObiTb TaknM,
4T06bl OGecneYnTs MNPOTEKaHME ToKa
3HauveHneMm B 4...5 pa3 6onblle TOKa
OTMyCKaHus, T. €.

R3=80/[(4...5)lom)]1—Rosu -

3pech conpoTvMBneHe — B KUNOOMax,
TOK — B MUIIMamrepax.

91 ncnonwzosan pene P3C55 ¢ conpo-
TMBNEeHMemM o6mMoTkn 2 KOM U TOKOM
otnyckanma 1 MA. EMKOCTb KOHA.eHcaropa
C5 BuibupaeTcs Takoi, 4To6bl MOCTOAHHAA
BpemMenn C5R, Obina B 10...20 pas 605ib-
e BpemeHun cpabarsiBaHus pene.

Ona ynydweHuws pasBasky Mo Lenu
NUTAHWS BBeOEH OOMONHUTESbHBIA KOH-
neHcatop C6 — Ha Bcskum cnyyaid. Move-
My HET — MECTO AN MOHTaxa ecTb, a
Kallly Mac/ioM He UCMopPTULLb.

Kakoi1 xe 3T0 CropTUBHLIV NMPUEMHWK,
ecnn HeT S-meTpa? K TomMy xe BonsTMeTp
B MpUMEMHVKe ecTb W rnocne nepepenok
VCTOYHVKA NUTaHNs He BocTpeboBaH. Mpex
He BOCMONb30BaTbCs 3TUM. BOT TONbKO
33KOBbIK2 — TOK FMOJIHOrO OTKJIOHEHMNS
cTpenku 3toro npubopa nopspka 5 MA.
Mo3atomy, ¢ ogHoM CTOPOHLI, 6e3 ycunure-
na Toka He 06orTUCH, @ C ApYyro — Npo-
[OIKaeM TPaHXUPUTb aHOAHBLIA TOK (HyX-
HO eLue 6 MA). B cymme 2 MA (cmecuTenb-

3710 06sA3arentHo HaaO yYecTb MpU Kop-
PEKTUPOBKE pe3ncTopa B uenu ctabunu-
3aTopa +80 B. Cxema S-meTpa rnpusesneHa
Ha puc. 6.

s yMeHbLUeHMs Harpy3ku S-MeTpom
BbIXOQHOIO TpaHcgopmaropa, paccuuv-
TaHHOro o Bobixogy "JIMHUS" Ha HOMM-
HanbHyl0 Harpysky 1,5 kOM, cnegyeT w1c-
none3osarb B kadectee VT1 coBpemMeH-
HbI KpeMHUEBLI TPaH3UCTOP ¢ KO3 dU-
LUMEHTOM nepefayn 1oka He meHee 300
(Bo3MoxHa 3ameHa KT3102l, KT3102E,
BC547C—BC549C, 2N3904, 2SC1815 u
M nMoROo6HbIX). [N yMEHbLEHUST 30HbI
HEYYBCTBUTEJIbBHOCTW B Ha4yaslbHOW 4acTu
WKaJlbl BBEAEH PE3NCTUBHLIN aenuteb
R4R5, obecrnieunBatoLnii HavalbHOe Ha-
NPSXEHWE CMELLEHUS TPaH3UCTopa npu-
mepHo +0,5 B. [letann S-MeTpa MOHTU-
pyloT Ha HeBOoNbLLOI MOHTaXHON nnare (s
MCNONb30Ball CTaHOAPTHYIO “MakeTky™)
pasmepamMmn 25x40 MM, KOTOpas pasme-
waeTcs B HULLE nog pa3bemMoM 156. K He-
My ¥ NpunamesatoT BXOZHbIE Pe3nCTOPb.
HanpsixeHve +80 B 6epeTcs ¢ npenoxpa-
HUTENS (K HEeMy npunasiH BEPXHWI Mo
cxeme BbiBOg pesucTtopa R6), obwwmii
npoBoA, — C 3a3eMNEHHOr0 KOHTaKTa re-
pexkmouatens 1346. OTknouaem nposopn,
+2,4 B OT HOPManbHO 3aMKHYTOIrO KOHTaK-
Ta 139 v k Hemy nopkniodaem S-merp,
dYHKLMA N3MepeHnsi aHOLHOMO Hanpsxe-
HWS NPY 3TOM COXPaHSIETCS.

B BbiNpsMUTEN® MOXHO NPUMEHUTL
nobbie ManoMoLLHble repMaHreBble ANO0-
ool — A2, 018, 020, A310, 4311 1 um no-
nobHuie. B kauectBe VD5 — nio6oii Mano-
MOLUHBIA CTaBUNUTPOH C Hanps>XXeHuem
crabunmaaummn 6...10 B.

HocTb YHY P-311 (1,5B.4 Ha
600 Om) — okorno 3,5 MBT, a Makcuman-
Ha\ HewuckaxeHHas — He 6ornee
25...30 MBT. [lnsi BEICOKOOMHbIX FOJIOBHbIX
TeNIeOHOB UM KOMMBIOTEPHBIX MOJIOBHLIX
TenedoHoB 2x32 OM, BKAKOYEHHbIX Yepe3
cornacywowmii - TpaHcopmMarop, 3TO
6onee yem AOCTATOHHO. A BOT AN MNpo-
CINYLINBAHUA HYepe3 AuHaMWK, OCOBEHHO
ecnnm OH ¢ Manow oTaayen, KOHE4YHOo,
manoBarto. $ UCMONb3yio COBPEMEHHbII
AWNHAMUK C BbICOKUM KT, (0T koMrbioTep-
HBbIX KOJIOHOK), MOAKMIOYEHHBIN Yepes
cornacywoolwmin TpadHchopmatop TOT-22.
[lns HeGONbLLWOW KOMHATLI BrOJIHE XBaTa-
et. Kak BapumaHT, ons "ymouwHenna” P-311
MOXHO Mcnonb3oBatb 6e3 BCskMX nepe-
LEenoK Hegoporve ManorabapuTHeie KOM-
MblIOTEPHbIE KOMIOHKW, MOAKNIOHEHHbLIE Ha
Bbixog 600 nnn 1500 Om.
doTo, UNMOCTPUPYIOLLME 0COBEeHHOC-
TU MOHTaXa ONUCaHHbIX Y3/10B B aBTOp-
CKOM BapuaHTe, MOXHO MOCMOTPETb Ha
cTpanuuax dopyma [4].

NUTEPATYPA

1. PapyonpuemMuunk P-311. TexHuueckoe
onucaHue U MHCTPYKUMSA NO 3KCNnyaraumu,
1971 r. — <http://hamradio.online.ru/ftp2/
dw.php?man_r31t.djvu>.

2. Pagnonpuemuuk P-311. CxemMa anekt-
puuyeckas nNpuHuunuanbHaa (Nepsblit Bapu-
anT). — <http://hamradio.online.ru/ftp/
dw.php?sch_r311.zip>.

3.APY pna  "Omern”™. — <http://
mods.radioscanner.ru/russian/mod255/>.

4. Matepuansl popyma "P-311 — cnoptms-
Hblit npuemHuk”. — <http://forum.cqgham.ru/
viewtopic.php?t=19697&start=0>.

Pepaktop — C. Hekpacos, rpapumka — 0. AHapees




YM npueMHUK AeunMeTpoOBOro

Anana3oHa

C. NIETPYChb, r. Kpemenuyr, YxpanHa

MMpuemunk npepHazHaveH ONA NpUemMa curHanos ¢ y3KononocHoH
YM B guanazoHe 400...450 MIfy. OgrHako npegens: nNepecrponky
MOryT ObiTh ¥ QPYIrMM, OHW 33[AI0TCHR NPOrpaMmMmHO. YyscTeurens-
HOCTE npuemuuka — oxono 0,5 mxB. Or nocrpoex Mo cxeme cynep-
reTepognna ¢ QBOWHBIM NPeobpa3’oBaHueM YacToTsl ¢ UCNTORL30B3 -~
HMEeM AeTaneit, N3BNeNeHHbIX U3 6eCLUHYPOBBIX M COTOBLIX TENEQHOH-

HbiX annaparos.

Cxema OCHOBHOW 4acTW MpUemHuKa
nckaaana Ha puc. 1. Ha TpaHsucTope
VT1 cobpan YBY, a na VT2 — nepebili cme-
cutene. Cwrhan nepeoro rerepognHa
vyactoTon f,,, nocrynaer oT cuHTe3aropa
4acToThl, KOTOpLIi Oyper pPaccoMoTPeH
HUXe. YacToTa reTepoanHa HUXE NPUHK-
Maemoi Ha 45 MIMY (aTo ueHTpaneHas Hac-
TOTa NOACCH NponyckaHus dunerpa ZQ1).

HanbHerwwan obpaboTka curHana npo-
uexoauT B Mukpocxeme HYM npuemHuka
DA1 [1]. K Hell nogxNioReHsl KBapLEeBLIn
peaonatop ZQ2, 3anainwmin 4acToTy BTO-
poOro retepoauka, nonocosow GUNLTP
eTopoin MY {455 ku} ZQ3 u pescHatop

YAaCTOTHOre guckpwmuHatopa ZQ4. Oe-
MOAYNWUPOBAHHLIA CUrHan nocTynaer ue-
pe3 perynarop rpoMKoCTy (NepeMeHHbIn
pe3ucTop R22) Ha BuixogHoN Y34 Ha MuK-
pocxeme DA2, k Beixoay KOTOPOH MNoaKIG-
43IOT ronoBHble TefnedoHu BF1.

Tor xe curkan uepea kongeHcarop C27,
perynaTtop nopora (MepeMeHHLI? Heanc-
Top R34) 1 $unstp R29R30R33C24C25
NOAAETCA HA BXOA BCTNROEHHOIO B MUKPO-
cxeMy DA1 wymonoaasurena. CurHan ¢
ero Bwixoge {BuiBoga 13}, nocrynas Ha
soigon 1 mukpocxembl DA2, 3anpellaer
pa6oTy Y34 B 0TCYTCTBWNE NONE3HOrQ CHF-
Hana,

MpreMHUK NUTAETCH OT aKKYMYNAaTOpP-
Hoi Garapen GB1. Mwkpocxema DA2 —
HENOCPENCTBEHHO OT Hee, a CCTaNnbHHE
y3nbl — wepes DA3, nHrerpaneHblii cratn-
nuzarop Hanpsxedns 5 B. Tok, notpeb-
NAEMBIA MPUEMHMKOM NPK CONPOTHBNE-
HUM ronosHbix TenegoHeoe 30 Om, cpen-
HEeMN MPOMKOCTW M BLIKNIDYEHHOW MOACBET-
ke XKW, okono 50 mA.

MpenycMOTPeH y3en 3apsakn akkyMy-
NATOpHOU BaTtapeun. B Hero BxoaaT pashb-
em XS1, sunpAMUTenbHu moct VDI,
orpaHvynTenbHole pesvcropsl R25, R26.
Bnarosaps puopy VD3 3apsaxa BO3MOX-
HAa M NPHU PA3OMKHYTOM BbiKAlCHATENe
SA2. Quoa VD2 neobxoanm, utobu Ha pe-
ancTUBHBIM aenuTtenb R1R2 HanpaxeHue
rnocTynanc TONbKO NpW BKMKOHEHHOM 3a-
PRAHOM YCTPOWCTBE.

Curkan ob noyuieid sapapke € seixona
3TOrC genuTens NPUXOANT Ha OBWH W3 BXO-
0oB MukpokowTponnepa DD1, ynpaensio-
wero paboTol Bcero npuemHmnka. Ha apy-
roi ero BXogh C PEe3UCTMBHOMC penntens
R23R24 nopaH cyruan KOHTPONS Hanps-
xeHua Barapen (Ha Bxoge crabunuaaropa
DAS3). Ewe Ha camH BXO4 MUKPOKOHTPOS-
nepa 4yepes peauctop R19 nocrynaer ¢
sbRoga 12 mukpocxemsl DA1 Hampaxe-
H¥e, NPONOPUMOCHANKHOE YROBHIO NPWHK-
MZEMOrO B 2HHBIA MOMEHT CUrHana.
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PASIMO N2 12, 2009

K MMKPOKOHTRONNEPY MOAKIOHEH TaK-
xe 3Hkoaep S1, cpepu paguonibntenein
4acTO Ha3LBaeMbii Bankogepom. Bpawas
€ro PyNKy, NepecTpPavBaT NPUeMHUK, a
HAXMMAR Ha Hee {NPW 3TOM 3aMbIKAITCH
KOHTEKTH 4 U 5}, yBeNUuMBRIOT War nepe-
CTPOVKN.

Uudopmaynio o pabote npueMHUKa
orabpaxaet XKW HG1, tabno kotoporo

425,378 MHz
BERAREAARGAARRDARREAREERE
Puc. 2

BBIFNSAAUT, K@K NOKA32HO Ha puMe. 2.

30eCk BLIBEACHO TeKylllee 3HA4eHWe
4AcTOTh MpMemMa. Huxe Hero — Wkana S-
MeTpa. CnpaBa HaxoauTCA NATUYpPOBHE-
BBl MHAWKATOP HENPAXEHWA akKymyna-

SLreits

[+

O
-0—C
@=C¢

85

Puc. 3

TopHoW Barapen. UHTEPBAN €ro nokasa-
HMiA — oT 7 B {Garapea paspsxeHa) Ao
8,2 B (Garapen 3apsxeHa). OH MOXeT
6biTe M3MeHeH nonBoprol pe3ncTopoB
R23 n R24.

QcHoBHag neyaTHas naaTta npUeMHuka
n3oipaxeHa Ha puc. 3. OHa M3roToBnexa
13 GONLIMPOBEHHOMO € ABYX CTOPOH CTeK-
NOTEKCTONUTA, NpUYem $onera co cTopo-
Hbl YCTAHOBKKW KBapPUEBLIX Pe30HAaTOpOB,
OUNLTPOR U HEKOTOPLIX APYFUX geranein
CcnyxnT o6uwm NpoeoaoM. OHa coxpaHe-
Ha NONHOCTLIO, 32 NCKNIDYEHEM HEBONb-
LUIMX Y4aCTKOB BOKPYI OTBERCTUI, B KOTO-
pble NPOXOAAT HE COEANHAEMbIE € COWMNM
NPOBOACM BHIBOAR! geranei. OteepcTus
noa coeamHaemble ¢ OBLMM NPOBOAOM
BLBOAH W MPOBONCMHEE MEPEMbINKU
noka3aHbl 3annibiMU. BeiBoab fieTaneld,
CHADXEHHBIE 3HAKOM "COEAMHEHUE C KOP-

nNycom™, a TaKxke MPoBCAA OT BHIBGAOB 2 1
4 3nkonepa S1 npunansarT K Gonure B
nogxoasaLmx Mecrax. OkCcuaHBIn KOHaEH-
carop C5 pa3meLleH €O CTOPOHbI Neyar-
HbiX NPOBOAHUKOCB.

Katywkn L1, L2 — HeckapkacHule.
CHu umerrer no 2,5 BUTKa nNporoga aua-
metTpoM 0,67 MM, HAMOTaHHbIX Ha ONpPae-
K€ pguamerpom 3,5 MM, M MOMELLEHL B
METZNNNHECKUE 2KPEHbI, COEAVHEHHRE C
donbrott — obwmm nNpoesosiom. MHorune
NPUMEHEHHBIE NEeTany BunasHo W3
OTCNYXMBLUUX CBOM CPOK GeCIUHYPOBbIX
TenepoHos, B ToM uncre ¢unstp ZQ3 u
peaokarop ZQ4. Gunutp ZQ1 nasneyeH
M3 cOTOBOro tenedoHa craHgapra NMT,
MoxHO NpUMEHWTL KBapLEeBLii pe3acHa-
Top ZQ2 Ha wacroty 14,85 Mluy. On byaer
pafoTtaTte Ha TpeTLel rapMoHUKe.

BO3MOXHO, A5l OOCTUXEHUS Hauay4-
Wel KOHTPaCTHOCTU U30EPaXEHUs Ha
XKW nprnaercs nopare Ha €ro BeiBoA, 3
HanpsaxXeHne € ABUXKA NOACTPOEYHOro

K SA2, aHopy VD3T 'K =" GB1

peauctopa HomuHanom 10...20 kOwm,
BKNIOYEHHOrO Mexay uLenoic +5S B 1 06-
WM NpoeonoM. na aksemnnapa vHaw-
Karopa, MPUMEHEHHOTO aBTOPOM, 3TOrD
He norpebosancck. Kpome yka3aHHoro Ha
cxemMe, MOXET ObiTb NPpUMEeHeH NeGon
XKKHU ¢ apyma cTpokamu no 16 cumMeonos
W BCTPOEHHEIM KOHTponnepom HD44780.
OpHako chepyeTr y4YWThIBETb BO3MOXHOE
HeCOoBnageHne HOMEepoB €70 BbiBOOOB C
MMEICLUIMMUCA Ha CXEME.

YYBCTEUTENBHOCTE NPUEMHUKZ MOXHO
NOBBICUTB, 3aMeHnB pe3nctop R16 —
HarpysKy Nepesoro cmecurens — koneta-
TENbHBIM KOHTYPOM. KOHOEHCATOp 3TOro
kCHTypa O B39T emkocTed 56 n®, z
KaTylwka, Heobxoammas A41a HaCTPOMKM
Ha nepsyw N4, nopcGpaHa ONBTHBIM
nytem. OAHaKo npeasapuTebHOe Hana-
XWUBaHWE NPUEMHUKA ny4vywe Nponu3BO-
OMTbL BCe-Taku ¢ peauctopoM. Cme-
CUTENb C KOHTYROM NOABEPXEH CamOBO3-
OyXaeHuo.
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Cxema nepeoro rerepoavMHa — CUHTe-
3arcpa 4acToTbl — NOoKa3aHa Ha pue. 4.
[erepartop G 3NeKTPOHHOW (G NOMOLULIO
sapukana VD1} nepecTporkol 4acToThl
nocTpoeH Ha Tpawaucrope VT1. Nocrne
OydhepHOro yennnurena Ha TpaHaucTope
VT2 ero curHan <epes peauctop R9Y
NoCTynaeT Ha CMEeCUTeNb NpPUemHKKa, a
wepe3 koHgeHcatop C11 — Ha BXogQ MMK-
pocxemul DA1 2], copnepxaweir gpyrue
y3ne cuHTesaropa. Mo nuuuam CK, DATA,
STB cuHTE3aTOPOM YNpasnaer MuKpOo-
KOHTPONNEp CCHOBHOrO 6/10Ka NRUEMHW-
ka TakToBas wyacvoTa Mukpocxembl DAT
3a0aHa KBa2pueBbiM peaoHatopoM ZQHT.
YnpaenaioLLee HanNpPaxeHUe nocTynaeT Ha
sapukan VD1 4epes punetp R1R4R8C2CYS
N pasR3bIBaOWMNA peaucTop R2. Mapa-

STB|a
DATA
CK

"
; Co

Puc. 5

Puc. 6

METPH 3TCro (hrNLTPa ¥ BAPYKanNa CUABHC
BNVAKOT HA XGDBKTGDMCTMKM CUHTE3ZTOpZ.
Tun Bapukana n HOMUHANBI 3NEMEHTOB
GUneTRa TWartensHe noaodbpaksl B uame-
HATb UX 0e3 0cofo HEOOXORNMOCTH He
cnenyet. Katywka L1 cocrout uz gByx
BUTKOR nposoga auametpom 0,25 mm,
HEZMOTAHHHX Ha ONPaBke OWaMeTpoM
2 MM.

CvHTesatop cobpaH Ha newaTtHon
rnnate, NsoBpaxeHHom Ha prc. 5. Ee oco-
GEHHOCTI TaKUE KE, KaK OCHOBHOM NNath.
Mnata cMHTE3aTOpAa NOMELLIEHA B 3aKpbI-
TeIA Merannuuyeckuii 3kpaH {Ha puc. &
KPHILLIKA 3KpaHa CHATa), 3akpenieHHbil
HaJ, OCHOBHOW NN@ToN, U COeOWHEHa C Hell
KOPOTKMMW OTRE3KaMWU M30ANPOBAHHOMG
nposoga. BolcokMe CTOUKU MO Kpasam

EEPROM Data
¥ Enabled Hexonly -

TWyHoe 72470, zanucaHa uacrorta
72470%0,005 = 407,35 MIu,

B — MUHKUMANBLHAA HACTOTE ANANA30Ha
nepecTpolikn NEpBOTC revepoauvHa. B
PAcCCMaTpUBaeMOmM cnyqae — 355 M.

B — makcumanbHas 4actora guanaso-
Ha NepecTpoirkyi NepBcoro reTeponuHa B
“luarax nepecrpovnku”. B paccmaTpusae-
MOM chyyae — 405 M.

2 n -

00 01 1B 16 01 15 58' 01 3C 68 07 DO OF 00 00 AP C8 =
10 01,C8 14, FF FF FF FF FF FF FF FF FF FF ¥F FF FF
20 YF 7" TR FF FF FF FF FF FF FF FF FF FF FF FF FF

Puc. 7

OCHOBHOUM nnatbi MpegHasHa4eHsl anA
ycranoBku XKKW.

HanaXxnesaHWe CUHTE3aTopa CBOAUTCH
B OCHOBHOM K “yKnagke™ uana3oHa nepe-
CTPOWKY ero reHeparopa. Ocobioe BHUMa-
HUE HYXHO YRENWTb TOMYy, 4ToOel NoCcTo-
AHHOE HanpsaxeHWe Ha Bapukane VD1
{(ny4we U3MEPHTL ero Ha KOHOEHCATope
C4) npu NepecTporKe N3MEHANOCL B KaK
MOXHO BONbLUMX Npeaenax, HO He BbIXO-
nvno u3 nurepeana 0,7...3 B. Echu, ypa-
NMNB C OCHOBHOW nnarel pesuctop R13,
NUTATe CUKTE3ATOP HanpsxkeHeM 5 B ot
oTgenbHoro crabnnnsaropa, MakcuMane-
HOE HANPRXEHWE Ha Bapukane MOXHO
yBEAMHUTL A0 4...4,5 B.

~L en

Tt
£98)y
.= i 33 :

B EEPRCM MukpOKOHTQOMEpa xpa-
HATCA KOHCTZHTH, 3aganwMe npeaenst
NepecTporiky 4acToTul U HEKOTORLIE ARY-
rue napameTpsl. PaccMoTpum ero cogep-
Xumee. Ha pue. 7 0603Ha4eHo:

A — TeKyL1aa HacToTa NepBoro reTepo-
LMHA, BHIPAXEHHAA B "LWarax nepecrpon-
kn” (5 kMu}. Nockonbky WecTHaaUATERNY -
Homy uncny 11B16H cooreetcTeyer geca-

30 PFF rF f¥ FF FF FF FF FF FF FF FF FF FF FF PF FF v,

I — TakToBas MACroTa CWHTE3aTopa
(10 MU}, BbipakeHHas B "Wwarax nepe-
CTPRONKK".

A — KOHCT2HTH, HeobGxopuUmbie ONs
paboTe CHTE3aTOpPa.

E — 3HaueHue nepeoir MY B kMnorep-
rax {45000 kIz}.

X — ecni 3gece 01, BoeCAMMOE Ha
XKW 3nasenne 4acToTbl puema pasHo
CYMME 4aCTOThI rerepoarHa U nepeoin MY,
ecnu 00 — KX pa3aHocTy.

N — KO3(PUUMEHT yBENUHMEHUA LIara
NepecTporky 4acToTel NPU  Haxaton
pyske 3Hkogepa. B paHHOM cfiyqae war
yeenuuueaerca B 200 pasz {no 1 Miu).

K — cmeweHne Hyns S-metpa, He-
obxogumoe ans KOMNEKCAUWK 8 €ro rnoka-
3aHWAX WYMa MNPUEMHKWKE NPY OTCYTCTBUN
none3Horo curkana. Hyno S-merpa 6yner
CMELLIEH Ha& MWCNO BENEHNW, PABHOE 3anu-
CaHHOMY B 3TOW Aueiike. B paccmarpm-
saemom cnyysae — Ha 20 geneHuit.

B ofnacte A HOBOE YMCNO 3aNNCLIBE-
€TCH aBTOMaTU4ECKW B MOMEHT BBIK/IONE-
HUA MprenMHKKa. pn ero EXNIoYEHUN Nep-
BbiA reTepoanH Oynert HAacTPOEH HA yka-
32HHYID 3gecb sacToTy. MNapamerpo 8
obnactsax b, B, XX—K MOXHO namMeHsTo No
cBOeMy Xenawnio. 3HaueHwst B obnactax i
Y E CMXHBI COOTBETCTBOBATL KBEPLIEBEIM
pes3ocHaropam U GunsTpam, YCTaHOBNEH-
HHM B NpueMHuke. O6nact, [l Tporartb He
crnepyer.

NUTEPATYPA

1. TA31136F, TA31136FN FM IF detector
IC for cordless telephone. — <http://
www.discriminator.nl/ic/ta31136.pdf>.

2. TBA31202 PLL frequency synthesizer. —
<http://www.toshiba.com/taec/
components/Datasheet/TB31202FN.pdf>.

Or pegskyvmn. [lporpamMma mMvkpo-
KOHTRONAEPE NPUEMAVKE 1 YEPTEXN ero
nevarkx nar B (apmare Sprint Layout
5.0 umesorest Ha wawem FTP-cepsepe no
anpecy <ftp://fp.radio.ru/pub/2008/
12/RX400-450.zip>.

Pepaxiop — A, flonrms, rpagwmka — A, ,aonm:?.
GOTH - ABTNDA
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Warm B Oypayuwiee:

B3aMMOCEBA3b CyLlero

"Fnavnriessnse npodiesss,

Anexcanap NOJIbILLIKO, kaHa. TexH. Hayk, r. MockBa

crmogmue

nepeg nasin, He #oyHE Jeieb frelmehor Ha
IROM HE YJOOHE HOMACHUR, HA KOWCIOM Mot
rr

ux cozgan

JAyxoBHasa peBonwLUA

B npowneii pa3 Mbl HEMHOIO MOroBoO-
pvnu o Bepe B bora, kak 06 oiHOI N3 Tex-
HoNornii No3HaHus BeeneHHoil. U Tenepb
Mbl nonpobyem HaiiTy Gonblue noareep-
XOEHWW TEeCHOW B3auMOCBSA3aHHOCTU
BCEX €e COCTaBNALWMX, Ha KOTOPLIX, B
4acTHOCTU, BasnpyeTcs penurus.

IycTb KOMY-TO K&XETCH, HTO BCE, O YeM
30echb UOeT pa3roBop, — AN HabOXHBIX
[IOMOXO03fIeK, HO 3TO Bpsa Nn. K npumepy,
KpU3nuc (OH Xe CBoero poga Tynuk), ¢
KOTOPLIM B O4EpPE[HOW pas "Mo3HAaKOMM-
JNIock” 4eNoBeYEeCTBO, 3aTparvMBaeT He
TONBKO PUHAHCOBYID chepy, HO U HOCUT
CUCTEMHLI XapakTep. N 06 aToM nogsam
npuxoguTca-Taku pas3MbllunaTs. EcTb
CBOW KPU3WC W B Hayke, U B PeNnrum, 1 B
Opyrux cdepax YenoBeveckon pesTenNb-
HOCTWU. U Kaxphih U3 Hac BUWOUT ero no-
pasHoMy. Kpuanc penurum otpaxaercs B
OLITYIOLLMX MOpOW NpencTaBNeHnsx o
LlepkBy, KaKk © reHepanbHOM WHpOpMa-
LIMOHHOM crioHcope CTtpawuHoro Cyna unm
B McCeBOOpeNMruo3HoM dpaHatmame,
wTamMnytowem TeppopuctoB. Kpuanc
HayKu, B CBOK o4epefib, BbI3BaH He CTOJb-
KO 39KOHOMWYECKUMMW 3aTpyLHEHUsMMU,
CKONIBKO MafeHWeM BaXHOCTU camoi
MOEW Hay4yHOro MosHaHWs Ha MpocTopax
obuecTtsa noTpebneHus.

CrieumanmcTel OTMEYAIOT, YTO BO MHO-
rMX cnyyasix i COBpeMEHHOro YenoBeka
TEXHWYECKOE pasBUTME He ¢BnaeTcH
Gonee uenblo, crnocobHo Npupatb ero
XW3HW CTUMYN U CMBICT. He nocnegHio
pOJib B STOM UIPaET U TO, YTO NMEPCMNEKTU-
Ba HOBBLIX HayyHbIX OTKPHITMIA Cpasy Xe
rMoOpOXpaeT KOMIMNEKC HepaspeLnMbIX
npotnem mopanbHOro rnopsaaka. Bot aka-
pemuk PAH B. CtenuH cunTaet, 4to 6uo-
TEeXHOJIOrNYecKas peBoNioUNA He peLunT
BCEX KPUIWNCHBIX MPo6/ieM, MOPOXAEHHBIX
umBunusaument [1]. EDMHCTBEHHLIM peLle-
HUEM, CNocOOHEIM 3apaTk HOBOE Harpas-
JNIeHWe Nporpeccy UMBUNM3auUuK, SBNsSeT-
cA "OyxoBHas peBonoLMa”, KoTopas nos-
BOJIUT BHINTW 3a pamMKyn TPaaWMLMOHHOMN
HayKy, OrpaHW4eHHON NATHID OpraHamun
yyBCTB. lNpegMeToM HOBOM HayKu CcTaHeT
pacliMpeHue 4yBCTBEHHOW cdephl, YTO
coenaeT BO3MOXHLIM - Habnwopate U

Anbb6ept IAHLUTEHH

nccneaoBaTtk MHOE MPOCTPaHCTBO peab-
HOCTW.

JIKOH XopraH B cBoell kHure [2]
BOOOLLIE Nonaraet, 4TO BO BTOPO NoNoBU-
He XX BeKa €OWHCTBEHHBIM CTUMYJIOM
pas3BnTHA Haykn Obina xonoaHas BoiiHa. C
ee OKOHYaHMEeM WNCHE3NM  CTUMYIHI
"CTPOUTL KOCMUYECKME CTaHLIMKN U OFPOM-
Hble MallVHbl NPOCTO Aff TOro, YTOObI
MPOAEMOHCTPMPOBAaTh CBOK MOLUL” (T. €.
CTPOMM, KOHEYHO, HO Kak-To Bfno). B
KHUre cofpaHo 60oNbLIOe KOJMYECTBO
VHTEPBLIO C CaMbIMW 3HAMEHUTHIMA yue-
HBIMWU COBPEMEHHOCTW, Ha OCHOBE KOTO-
pbIX aBTOP A0Ka3bIBAET, YTO HE 3@ FropamMmn
TO Bpems, Korga Hayka OCTaHOBUTCH B
CBOEM [ABWXEHWK.

OyeBUOHO, B TaKOM BMOE HayKa Oei-
CTBUTEJIEHO OCTaHOBUTCSH, MOTOMY HTO 3TO
Tyrvk. Ho, BbITb MOXET, YenoBeK BMnoT-
Hy0 NpUBNM3KICA K HOBOMY BUTKY CBOEIO
pas3euTua, U B Onuxalillee Bpems HaMm
npencTout ydeauTbes B CMpaBe/IMBOCTH
cnoB akagemuka CrenuvHa: "YesioBeue-
CKUii pasym He siBsieTcs rociefHuM u
BBICLLIMM [IPOAYKTOM KOCMWYEeCKOW 3BO-
JHOLIK, a CIIYXUT riepexonHo popmMoit K
Oosiee COBePLIEHHOM CTYNeHN pa3yMHOM
Xu3Hn". Ha yem xe 6yneT 0CHOBbLIBATLCS
3TO COBEPLLIEHCTBO ?

"Apyraqa” TenemeauUvHa

Harnpumep, Ha ToM, O YeM B TeueHne
THICA4ENeTHiA FoBOPUT pennrus. To ecTb O
rmoBanbHOIt CBA3WM BCEro Cyllero Apyr ¢
OPYroM (MNpuyem He TONMBbKO B "peaibHOM
BpeMEHN") N HaNU4YMEM B STON BOUCTUHY
MHPOKOMMYHUKALIMOHHON cpefe BUpTY-
abHBLIX KaHAJIOB U [laXe ceTell CBA3U.

B koHue XIX Beka CHIH yoauynuBoro
ToproBua 3 CaH-®paHuncko a-p Anb-
6epT Abpamc, nony4me Goratoe Hacnen-
cTBO, oTnpasuinca B leipenvbepr ang
U3Y4YeHUs COBPEMEHHON MeauumHbl [3].
B Heanone oH yBuaen Heo6bIKHOBEHHLIM
GOKYC: 3HAMEHUTHIN UTANBAHCKWUIA TEHOP
3Hpuko Kapyso wenkan BUHHBIA ©okan
nanbUeM ¥ U3BMeKas YACTHIA TOH, 3aTem
oTcrynan ot 6okana v 6pan Ty Xe HOoTy —
cTekno pasbueanock Bapebearn. A yTo,
€C/In YTO-TO MNOJOOHOE MOXHO MpuMe-
HATb B MEeOUWLMHCKOW OMarHOCTUKE W
nocueneHnmn?

BepHyBwucb B CLUA, ABpamc cran
npenoaasaTb NAToNIOrMI0 B MEANLMHCKON
wkone YuHumeepcuteta CreHpoppa. OH
ObIN BENMKONENHLIM OMarHoCTOM U BUPTY-
O3HBbIM MEPKYCCUOHUCTOM — CTaBuUN M-
arHos, MoCTyKMBasi Mo Teny GONbHOro.
OpHaxabl OH 3aMETWI, YTO MPU BKITIOYEH-
HOM PEHTIEHOBCKOM arinapare TOHa 3BY-
KOB OT MpPOCTYKMBaHWS Tena ©ONbHOro
CTaHOBWAWCHL MpUrnyleHHeiMU. O3apna-
YeHHLI ABpamc rnepeBepHyr NnauneHTa u
oBHapyxun, 4yto agpdexT HabnopaeTcs,
ecnn 601LHOM NeXVT B HanpasBneHun BOG-
ToK—3anaf. [loxoxe, cyllecTBoBana
CBSA3b MEXly FreOMarHUTHEIM rnonem 3em-
JI1 U 3NEKTPOMarHWTHEIM MONIEM YeroBe-
Ka. [loaxe oH obHapyxun ToT xe apdexTy
60NLHOMO pakoM {PeHTreHOBCKMIA anna-
par 6bi1 BHIKOYEH). To €CTb HEPBHLIE
BOJIOKHa COKpaLLlaJIMCh 0COBLIM 06pa3om
M MNpU U3NYYEHUU OT PEHTFEHOBCKOrO
annapata, U Npyv HaAMuMK MOPaKEHHOM
TKaHW.

AbBpamc BhISIBUIT, 4TO TaK Ha3blBaeMbIE
"3NEKTPOHHBIE peakuun” Ha OOoNbHbIe
TKaHW, OT PakoBLIX W TYOEPKYNE3HEIX OO
ManspUiHBIX U CTPENTOKOKKOBLIX, MPO-
ABNAIOTCA B pasnnyHbIX obnactax Tena
3[0POBOro YesioBeka. ITO 03HaYano, 4To
6onea3Hb UMEeeT OTHIO[b He KIEeTOYHOoe
NMPOVCXOXeHWe, a NPOSBNSAETCH Ha Apy-
rom ypoBHe. K npumepy, MOneKynsipHoMm.
AGpamMc nopo3peBall, HTO C MOMOLLBLKD
onpepeneHHuIX BUbpauuii MoxHo oynet
YCTPaHWTb 3TW MONEKYNSAPHLIE OTK/IOHe-
HUS UNW faxe NpeaoTBpaTUTL KX NosBene-
Hue.

Bckope A6pamc o6Hapyxun, u4To
n3nyyeHUss OONBHOM TKaHW MOXHO Nepe-
[aBarb Mo NMpoBOAY, KakK 3NEKTPUYECTBO.
OpHaKo OHO U TO Xe MeCTO Ha Tene 3[0-
pOBOro 4esloBeKa MOXET OaBaTb peak-
LIMIO HE TONBKO Ha OfHY, a Ha camble pas-
Hble 6onesHun. Torna Abpamc Hayan noay-
MbIBaTb 06 MHCTPYMEHTE, KOTOPHIN Mor
Obl pacrno3HaBaTb BOJIHEI OT TKaHeil co
BCEMU BO3MOXHEIMW GonesHsamMu. Tak
rnosiBunc "pednekcodpoH”, KOTOPHIA Mor
ucnyckatb 3BYKM Pas3fIM4HOWM BHLICOTHI,
yCTpaHas HeobXoaMMOCTb MpPOCTYKWBa-
Hus. A Bupa GonesHn onpepenancs no
wkane npubopa. PaspaboTkn Agamca Ha
DECATKU NeT onepeiunn COBPEMEHHYIO
HayKy W, KOHEYHO Xe, MpsMo MPOTUBO-
peunnn odfwenpuHaTol  dunocodumn
MeOuuMHBl  TOro BpeMeHu. Bckope
Abpamc cMor guarHocTupoBark 3adone-
BaHWS MO OOHOW NULIBL Kanje KpoBMW.
lNpuuem onpepenan He TONbKO 60fE3HB,
HO 1 ee cTagmio.

Kak-To pas Abpamc nokasbiBajn CTy-
OEeHTaM peakuMn Ha KpoBb OONBHOrO
manspueit. Bopyr oH cnpocun: "3pecb
CWAAT COPOK C NINLIKOM ByayLUMX Bpayen,
W, Noxarnyi, Bce Bbl MpoMnuLIeTe nauneH-
Ty € Mansipnent XuHMH. Ho noyemMy XMHUH?
KTo 13 Bac pact HayuHoe obocHoBaHne?”
He nonyuue oteeTa, AbpamMc nonoxun B
npubop Ha MeCTO Kanjn KpOBU HECKOSb-
KO KpYMWHOK cynbdara XMHUHA — Mpu-
6op BbOANn Te Xe camMble 3ByKW, YTO U



KpoBb C Bo3byaouTenem Mmanapuu. Ho
KOrna B KOHTEMHEepE ¢ 3apaxeHHOM Kpo-
BbIO 0Kasanocb ApYyroe nekapcrBo —
3BYK cTan 6onee 3BOHKUM. ABpamc 06b-
FICHUN MOPaXeHHbIM CTyOeHTaMm, 4To
W3NYYEHUs] MOMNEKYNT XMHUHA B TOYHOCTU
HEeWTpanu3oBanu W3nyYeHUne MOneKyn
Mansipuun. lpyrme aHTMaoTsl (HarnpuMmep,
pTYTb NpoTKB cudunuca) Benu cebs aHa-
JIOFNYHO.

Abpamc 3apancs uUenbl co3jaTtb
reHepupyoLLMIA BOMHBEI NpUbop, KOTOpPHLIA
Mor Obl HeliTpanuaoeaTtk 60nesHN ¢ Tem
e YCMEXOM, YTO 1 XWHWH. lNpr nomoLum
Opyra v BeIOAKOLLErocs paguovHxeHepa
Camyana O. XoddpmaHa (cTan n3BecteH B
rofibl NepBoii MMPOBOI BOMHEI 3a n3obpe-
TeHne meTofa falbHero obHapyXeHus
HeMeuKux auvpwuxabneit) 6bin cospaH
ocumnnoknact. B 1922 r. A6pamc noee-
pan xypHany "Physico-Clinical Journal™,
4YTO eMy BrepBLle yAaNoch Mo TenedoHy
BO3[eiicTBOBaTL Ha GonesHb MaumeHTa,
KOTOPHIA HAXOOWNCSH B HECKONBKUX KUITO-
MeTpax oT ero odpuca. Ing 3Ttoro oH
MCMoNb30Bas JIUWbL OOHY Karso KpoBuW
rnauveHTa u NpoaHan3npoBall YpPOBEHb
ee BuObpauuii cBoMM annapartom. 3ITo
CMpoBOUMPOBaNIoO HerofoBaHue Amepu-
KaHCKOM MeOWUWHCKOW accouuauwnmn
(AMA), koTopas onybnukoBana KneBeT-
HWYECKYIKD CTaTblo C OMpPOBEPXEHUEM
pa6oTr AGpamca U 0OBUHEHUSIMKW B LUap-
naraHcTBe. Ctatblo nepeneyaran "British
Medical Journal”.

OTKpeITUe ABpamca 3akioyanoch B
TOM, 4TO nobasd Matepus uanyyaeT BOJ-
Hbl, KOTOPBIE MOXHO YNIOBUTL Ha paccTosi-
HUW, UCMONB3YS B Ka4yecTBe NeTeKTOpOB
pedneKch YenoBeka. [ocne ero cmMeptn B
1924 . xypHan "Scientific American”
MOCBATWN AWCKpeouTaUUn N OYEPHEHUIO
ero patot B CLUA 18 BeINyckoB noapsm.
Ho pabota aTta He nponana.

PapvonioGutenn-nocnegoBaTtenm

Yukarcknii JOKTOp W nocnegosaresb
Abpamca . B. BUrrenscBopT coO CBOUM
6paTtoM, WHXEHEPOM-3/1EKTPOHLLUKOM,
CHayana CYMTaBLLUMM OCLIMNNOKNacT ros-
HBIM MOLLIEHHWYECTBOM, HO MOTOM ybe-
omBlLIMMCA B ero 3¢d¢eKTUBHOCTH, yCcO-
BEpLUEHCTBOBa/IM "FLLUMK Anamca” npume-
HEHMEeM KOHOEHCATOPOB NepeMeHHOMR
€MKOCTH, YTO 3aMETHO YNYULLWJIO KayecT-
BO HacCTPOWKW. BUrrenscBOpT OKpecTun
CBOW annapaT rnaroknacTtoMm (paspyLuu-
Tenb 6onesHeit). Nonb3oBaTeny natokna-
cTa obkeauHWNUch B MaToMeTpudeckyro
accoumaumio.

OpHaxabl B 30-X ropax NpoLunoro Beka
0-p MNnaHk, Takke UCNoNb30BaBLUWA B
CBOeli npakTuke npubop Anamca, nonpo-
cun cocepfa, MONOAOro WHXeHepa W
paguonobuTens U3 KOMMNaHWM KOMMY-
HanbHbIX yonyr KaHzac-Cutu T. lTannexa
XaepoHrmyca, CTaBLUero NepebIM NULIEH-
3UPOBaHHLIM paaunoniobuTenem elle 0o
nepBo MWPOBOW BOWHLI, W3roTOBUTH
BEICOKOTOYHLIE AETaNN A1 YNyULLEHHOM
Bepcun ocuunnoknacrta. Yytb nosxe
XupornpakTtuk u3 ApkaHaaca ImeH Bunne,
ycrelHslii 6usHecMeH 1 MHHoBaTop {(aB-
TOop MeTola BhipalmBaHWsl GpPONNEPHBIX
KYp), Yensilwan nekumo XaepoHumyca o6
3NIEKTPOHHOM Teopun B [laTomMeTpuyec-
KoM accoumauun. Bunne seikynvn Mato-
MeTpUYeckyld accouvauuvio Burrenb-

cBOpTa M NoNpocun XaepoHUMYCa CKOH-
CTpyvpoBaTtb 6onee CNOXHYI BepCcUio
natoknacta. [laneiie Bl yXxe 3HaeTe.

XuponpakTuk 13 Jloc-AHxeneca A-p
Pyt IpayH n3obpena kamepy, kotopas,
MCMosb3ys NWLLIb KPOBL NauMeHTa, Aenana
CHWMKW OPraHoB M TKaHei 3a COTHU munn
THICAYM KUJIOMETPOB. YOVBWUTENBHO, HO
Kamepa fOenana CHWUMKW B rorepeyHom
CEeYEHUW, 4TO He crnocobeH caenatb Huka-
KOW pEHTreHOBCKUIM annapar. M xota en
yOanoch 3anareHToBaTb STOT NMpubop B
BennkobpuTaHnu, YAHOBHUKM AOMUHUCT-
paumm Mo KOHTPOJIKO 3a MPOAOBONLCTBUEM
N nekapcTBeHHbIMKM Npenapatamu CLUA
OTHECTN N30OPETEHNE K pa3psy Hay4yHoM
¢daHTacTuky. B Hauane 1940-xronos 060-
pynoBaHue ObIN10 KOHPUCKOBaHO.

MHxeHep na Okcdoppa xopox oe na
Bapp n ero xeHa octeonat Mapbiopu
CKOHCTPYMPOBA/IN HECKONIbKO WHCTPY-
MEHTOB, CTaBLUMX W3BECTHBIMU Mof
Ha3BaHKeM "pe3oHaTopoB MeIcneln”™. C ux
rnomoLLbo ae na Bapp npoBoawn B cBoMX
nabopatopusax (BMNOTL 10 CBOEH CMepTH
B 1969 r.) uccnepoBaHUsi CBOMCTB crabbix
M3NyYEHU, WUCMYyCKaeMbIX OfyLLEBNEH-
HBEIMW W HEOLYLUEBNEHHBIMU Tenamu [3,
4]. Mo ero yTBepxOeHuWio, Bce Belu
MOCTOSIHHO WCMYCKAaloT 3/IEKTPOMarHuT-
HbBIE U3NYy4YeHUs1 onpedeneHHbBIX YacToT.
3TO MOXHO CKasaTb O MPOCTHIX 3/IEMEH-
Tax U Monekyrnax, a Takke O HUSLIMX U
BbICLUMX dopMax XW3HW. Ha ocHoBaHWK
CBOMX 3KCrepuMeHToB fie na Bapp coe-
nan notpscawllee OTKpbITHE: NUCT
MCMyCKaeT Te Xe U3Ny4eHNs, 4To 1 pacTte-
HWe, C KOTOpOro OH 6wl copBaH. Takum
Xe oOpa3om, aHalIn3 KpOBU WKW Oaxe
¢doTorpadpma Kakum-1o obpa3om MNpuBs-
3aHbl K YeNnoBeKy, Y KOTOpOro OHW Oblnu
B3AITH!, M UCNYCKaIOT Te Xe nanyvenus. e
na Bapp ofHapyxwun, 4To MOXHO YCTaHO-
BUTb AMarHo3 601e3HN C MOMOLLILIO KPOBY
wnn $oTorpadpumm, NnoacoeguHeEHHbIX K
"pesoHaropy MbICnei”, xoTd camMm naum-
€HT MpyY 3TOM MOXET HaxoouTbCH 3a
COTHM MWNb. Tpyn cobnoaeHun ocobbIX
ycnoBuii oH mor cdotorpadpupoBaTb
60NLHOM OpraH C MOMOLLBIO U3NTYYEHWUIA,
MCMNYCKaeMBIX KPOBbIO, B3ATOW y NauMeH-
Ta. [lMonyyeHHble ¢oTorpapun Obinu
OYeHb MOXOXW Ha PEHTIEHOBCKWUE CHUMKM
W 4YETKO BHIIBNSANW Mpupony OONE3HW.
Heckonbko pa3 oH cdoTtorpadpuposan
TyOepKynes nerkux, §isBy xenygka M
nnoxo cpopMUMpOBaBLLErocs 3apoabilla.
Korpa kamepy nofcoeinHWNM K obpasuy
KPOBM, B3SITOM Yy KOPOBHI, MONyYeHHas
¢doTorpadpusa obHapyxuna B KOPOBLEM
Xenyake KyCcoK NMpOBOSIOKU K KaMeHb, 4TO
M NoATBEPAMAOCH MPW XUPYPruyeckom
BMeELLATENLCTBE.

Je na Bapp v Pyt [lpayH He TONLKO
co3gany HoBble MpMOOpHl A/sl BHISIBIE-
HUWS U3NYHEHWIA XMBEIX TKaHel, HO 1 pas-
paboTanM paguoHWKY, CUCTEMY BhIsSiBIE-
HWSA, IMarHo3a u UcUEeNeHns Ha paccTos-
HUK C UCMONb30BaHNEM BUO3HepreTrye-
CKOro nons yenoseka. Hambonee Brneyar-
nawwuMn ouinn potorpadumn, coenaH-
HBIE C UCMOJIb30BaHWEM BOJIOC MaumeHTa
B KauyecTBe aHTeHHH. KcTatm, Xopx e
na Bapp cmor 3acHaTb haxe AaBHWUIA
OeHb cBoell cBagbbel. OH nucan:
"Moxoxe, 4To Kaxpas Monekyna marepum
cnocobHa reHepupoBaTh cnabuli Npucy-
WMA TONBKO € 3SNEeKTPUYECKUIA TOK, a
Takxke "TpaHCNUpoBaTh” Kak paguonepe-

narynk. TakmM obpasom, rpyrnna mose-
Kyn "TpaHcnuvpyeT” rpynrnoBoe Uuanyye-
Hue. OTO 3HauuT, 4YTO M3Ny4eHWe OT
pacTeHvus UnuM YenoeBeka o4eHb UHOUBU-
OyanbHO W YTO Kax[oe pacTeHue unu
yenoBek OyaeT MPUHMMAaTb CUrHaibl Ha
CBOEW rpynnoBoi BonHe. Torga CTaHo-
BUTCH MOHATHBEIM (peHOMeH ¢ doTorpa-
buel: cHuTaeTes, YTo 3MyNbCUS Heratu-
Ba MOXET XpaHUThL MPynrnoBoe N3ny4yeHne
cdoTorpadupoBaHHoro obnvekra. llpu
XeNaHuu MOXHO 3aCTaBWUTb 3SMYJNLCUIO
CHOBa u3nyyaTb COXPaHEeHHble OT OOb-
eKTa BOMHbL. Taknm obpal3om, MoMecTuB
B Npubop ¢oTorpaduio pacteHus, MoX-
HO BO3[E€MCTBOBaThb Ha HEMO Ha paccTos-
HUKU". "Pe3oHaHC He MOoOYMHAETCH HU
npuHUMNam TPeXMEepHOro npocTpaH-
CTBa, HM 3aKoHam BpeMeHu. Kaxercs,
4YTO OH W3 APYroro u3MepeHus, roe Bce
NPOUCXOAUT CcorfacHo nNpuHuMny Le-
JIOCTHOCTW U CBSI3AHHOCTM, YTO HE Mpu-
CYTCTBYET B YETHIPEXMEPHOM KOHTUHYY-
Me. [peaMeThl PE3OHUPYIOT, MOTOMY HTO
OHUW HaxoOsTCa B ONpeneneHHon rapmo-
HUYECKOIN CBA3WN, a He MOTOMY, YTO OHU
CYLLECTBYIOT OOHOBPEMEHHO WU Haxo-
oaTca psoomM. Mexay HUMK MoryT ObiTb
COTHW MUWJb, OOHAKO 3Ta CTpaHHas CBA3b
ocTaHeTcH”.

B HacTosee Bpemsa paboThl [kopmxa
e na Bappa npoponxatotrcs B Okcdopae
B nadoparopusix, Ha3BaHHLIX B €ro YecTb.
PesynkraThl He pasmatuarTcs.

3anaum Ha Gynywee

CamblM BaXHBIM 3KCMEPUMEHTOM [
na Bapp cuuTan "MbICNeHHy" NoanuTKy
pacTeHMin. 3TO O3Hayano, 4TO pasym
yerioBeka MOXeT BNUATb Ha PpOopMUpOBa-
HuWe KneToK. Koraa oH pacckasan o6 3Tom
O[HOMY U3 BefyLLMX OpUTaHCKUX Puran-
KOB W MpeanonoXwusl, YTo Npy npaBwib-
HOW HacCTpolKke CBO€l MBICSIN MOXHO
BLINTU Ha BCENEHCKWME 3HEPruu, PpusmnkK
pes3ko oTBeTUN: "H BaMm He Beplo, MUCTep
ne na Bapp. Ecnmn Bbl cNOCOGHBI MBICTBIO
BUSITL H2 aTOMbl PacTyLLEro pacTteHus,
Toroa Mel OOJIXHbI NepecMoTpeTb Bce
Halle NMoHMMaHwe mMartepun”. "KoHeyHo,
NOMXHLI, — cKazan ne na Bapp, — paxe
€CNn A1 3TOr0 HYXHO MONHOCTLIO Mepe-
TPSIXHYTh CYLUECTBYIOLLME 3HaHus. Ha-
npumMep, Kak 31a SHeprus BNUCLIBAeTCH B
maremartnyeckme dopmynsl? HTo npo-
W30MOET C 3aKOHOM COXpaHeHWUsl 3Hep-
rmn?"”

A v B camoMm pene, 4to?
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HTTM — $popyM MOROAbIX Y TANAHTAMBBIX . « . . .. oo e o e s 5 9
HTTM-2009 — $popym MONOALIX U TANAHTANBLIX.
O. MapwmHa . . . ... .. ... .. e 8 45
9 45
MonogexHan koHbepeHuma "Paano-nonck 2009™ ... .......... 6 4
n4-9c.obn.
BrictaBka "3kcnodnekTporHvika 2009™ npesaolwna
OXUAAHVA CAMUX YHACTHUKOB . . . .. .o o i 6 3
IFA 2008 B BepnviHe: nHTepecHoro MHoro. B, Mepkynoe. . .. ... 1 6
2 7
n 2-9 c. obn.
CES 2009 B Jlac-Berace: Beptukanu ungppoBbIX TEXHONOTUI.
B. MEPKYNOB. . . .. . 6 7
n2-ac. obn.
7 8
CeBIT 2009 8 lNaHHOBepe: u3otpeTaTenbHbE pELLEHNS.
A. Mepkynoe, B.MepkynoB. . ........................... 10 8
1 6
PETPO

Hocumeble TpaH3ucTOpHbIE paavonpueMHUKK "AnbnuHUCT”,
"AnbnuHucT-2", "AnbnuHncT-3217, "AnbnuHuct-405",
"AnbnuHucT-4077, “"Anbnunuct PM-224" . ... ... ... ... 1 4-a

JNamnosbie paguonpueMHukn Npoussoactea 1950—1959 r.:
"Mockauy”, "AP3-51", "Hesa-51", "Pexkopn-53",

"Mup M-152", "®ectuBanb” .. ... ... ... 4 4-q
c.obn.

BUOEOTEXHUKA
Mopayne ynpaenenus Tenesnzopom. C. Makapel, . ............ 1 10

O6paboTka cUrHanos B oAHOKpUcTanbHoM npoueccope UOCIHI
B. Xoxnoe

YUV 2 10
RGB . . 4 7
AHTEHHaA cucTemMa Ha OCHOBe aHTeHHbI ASP. A. MaxoMoe . . . . .. 3 10
Beonoyra annapartypsl Buaeozanucu ¢pupmbl SONY.

0. NMeTponaBnoBCKWM. . . ........ ... iiain, 9 8
1 9

AVIS — HoBan ayanoBusyanbHas uHGopMaLoOHHas cucTema.
B. iBopkoBwny, A. [lBopkoBuu, B. UpTiora . ............... 10 11
1 4-ac.o6n.

JononHeHus K cTaTbAM

3aepuuko A. [eHepaTop NONCC U AVHWUA ANS PEryANPOBKY
Tenesuzopos ("Paguo”, 2007, Ne 2, ¢. 16, 17). NevatHaa nnata..6 63
KopoTkoe W. Mpubop ans TeCTUpOBaHWS CTPOYHON pa3BepTKu

("Paguo”, 2004, Ne 1, c. 14, 15). lNMeyatHasa nnata. . ... ......... 1 63
3BYKOTEXHUKA

YM34 mMowHocTbio 300 BT ¢ ManbiMu nckaxxenusimi. €. Wnak . . 1 13

YM3H ¢ noneebimu TpaHancTopamu IRFZ44. K. ®dunatoe . . . ... 2 14

YM34Y cebicokumKIA. C. WWnak . .......................... i’ :g
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YM3Y Ha koMnneMeHTapHbIX TpaHsucTopax. C. Mpuropbes . . . . . S5
BricokokadecTBeHHbIN YM3Y Ha noneBbIX TpaH3ucTopax
B pexume knnacca A. B. Anekcees, U. BuHorpaackuii . . .. .. .. 7
8
Yeunutens 34 ans monntopa. A. Bytos 9
YeTblpexkaHanbHbI yCUNMTENb ANA AOMaLLHEro TeaTpa
cNAY nneriepalLG. T. BOPOHUOB . . . .........couumuennann 11
BHyTpeHHss obpaTHas cea3b B Tpuogax (CtaTtbs
nokTopa Hayk . CTokmaHa B pycckom nepesoge E. Kapnosa) ... . 1

"Mo gepHu3auua asToMobunbHol MarHuTonel” (Bosppallasch
K Hane4yaTaHHomy B "Paauno”, 2003, Ne 3, c. 20). AI. BunuHkne . . 1
MbinesawmMTHBIE KOANAYKKM AMHAMUYECKMX TONOBOK.

JlioButenbckan TexHonorus uarorosnenusi. B. Kocapes. . . ... .. 2
'pomrkorooputens KAA-100. 3. KysHeuoB . . ................ 3
ELLie HEMHOIO O KOHCTPYKLIMU aKyCTUHECKON CUCTEMBI.
A LEeMbAHOB . .. ... ... ... e 4
PezoHatop lenbmrosnbla 8 manorabaputHoii AC. A. LlLuxartoe .. 5
OeyxnonocHas AC.A. CepoB . . .. .. ...t 12
Perynsitop rpomkoctu ¢ 6ydepHbimM kackagom. fl. Tokapes. .. .. 3
O unctke nunssl MKJ, mysbikanbHoro ueHTpa LG. B. Py6uoe ... .5
6
CTpYKTYpbl TOKOBOTO 3epkana Ha NofieBbiX TPaH3UCTopax.
B. ANIEKCEEB . . .. ...ttt et 6
YcrpolictBo ynpaeneHus seHTunstopom. M. Poros. ... ....... 6
OB M3roTOBAIEHUN BLIXOAHBIX TPAHCGHOPMATOPOB AN NAMIOBbIX
YM3UY. E. KapnoB .. .. ... . e 7
Apnantep S/PDIFE A. XapnoB. .. ... ... ...ttt 8

CpaBHeHue koHaeHcaTopos B kpoccosepe AC. [l. TopweHuH . . . 8
cM. Takke 9—15, 10—16.
HacTpolika VU MHAUKATOPOB C NOMOLLIbIO KOMMbIOTEPA.

A DUNATOB . .. ... 9
OcobeHHocTU ucnonbaosaHus YM3U-UT ¢ guHamuueckumm
rpoMkorosoputensMu. A, ChIpULO . . ... ... ... oo, 10
AsynonapHuii AN ana YM3Y. E. MockatoB . .............. 11
MpogunaxTuyeckan YMcTka MarHUTodoHa U ero xpaHeHue.
E.MaHBKOB . ..... ... ... . i 11
'MTapHbIi MuKWwep. B. OBCAHHUKOB . . . .. ... .............. 12

JlononHeHns K cTarbam

Balwwvpoe A., Bawupoe C. [pocToli YeTbipexKaHanbHbINA
YCUUTENb C MUKPOKOHTpOIepHbIM ynpasneHuem ("Paguo”,

2008, Ne 9, ¢c. 9—12). Ha puc. 1 koHTakThl 2 1 3 pasbema X4
JOSXKHBI BbITh cCoeanHeHbI C BbiIBoaoM 1 DAT.

Py6uoe B. O uuctke nunsbl MK/ My3bikansHoro ueHtpa LG
("Papguo”, 2009, Ne 5, c. 14). Kak cnepyeT uitarb nocneaHuii
ABBALLCTATBM. .« .« o o et et et et e e e e e e e e et 6
TokapeB H. YHuBepcanbHbili 650K perynstopos

Ha Mukpocxeme LM1040 ("Paguo™, 2007, Ne 3, c. 16, 17).
MeyaTHAs MNATA . . ... ..t it iie e 5
Lnak C. YM34 mMowHocTbio 300 BT ¢ ManbiMu UCKaXeHUsiMU
("Paguo™, 2009, Ne 1, c. 13—15). ConpotuBneHue pesucropa

R20 — 1 kOm, moLLHOCTL paccenHus — 2 BT. B BbixogHoM kackane

pekoMeHayeTcs UCMonb3oeaTh TpaHauctopbl IRGP50BEOPD .. .. 8
PAOVUONPUEM
Hooctn adpmpa. M. Muxaidnoe . . . ......................... 1

cM. Takke 2—22, 3—18, 4—19, 5—15,6—16, 7—15, 8—14,
9—18,10—19,11—18, 12—15

YKB papguonpuemHuk. M. BoipynaeB. . .. .................... 2
AKTMBHan KOMHaTHaA aHTeHHa KB auanasoHa. U. Hevaes . ... .. 7

MUKPOMNPOLIECCOPHAS TEXHUKA

MIDI-knaBuatypa na cuHTesaTopa-urpywku. A. Naxomos . ... .. 1
Mporpammarop MmukpokoHTponnepos AVR. U. Kotoe .......... 1
MporpammupoBaHue MukpokoHTponnepos AT89S51 u AT89S5H2.

C. PIOMUMK. . .. 7
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Ewle pas o npoeepke HEX-paitnos. . BoicoyaHckuid . ... .. .. 10
YcoseplueHcTBOBaHHbIN USB-nporpammarop
MUKpokoHTponniepoB PIC. B. Kuba . . .......... ... ....._. 12
USB-3arpysuuk ¢ camosanyckom. C. Plomunk. ................ 2
PacyeT 3aneMeHTOB Lieny aHanoroBoro ynpasneHus
B MUKPOKOHTponnepHoM yctporictee. l0. Koeanb. ............ 2
O HacTpolike TakToBoro RC-reHepartopa, BCTPOEHHOIO
B MK PIC12F629 n PIC12F675. A. flonarvid. . . ................ 3
KoHBepTep TekcTa AN UHAMKATOPOB C KOHTPONEPOM
HD44780. M. BbICOYAHCKMIA . ... .......................... 4
Pepakrop nsobpaxeHuit onsi rpadpmueckmx MHOMKaTopoOB.
M. BBICOMAHCKMM . . ... ... .. ... ..ot 5
YcraHoeka ckopocTu pabotbl USART MUKpokoHTponnepa
ATtiny2313. B. KenexcawBunu. ... ........................ 5
WcnonbaosaHue rpagpuyeckoro XKN MT-12864A
G MUKpokoHTponnepamu ¢upmbl MicroChip. A. Munesckuid . .. . 6
Tavimep Ha MmukpokoHTponnepe. C. WUWWKuWKH. .. ... .. ... ... 8
My3bikanbHbIVi 3BOHOK ¢ kapTor MMC. K0. TepexuH . .......... 9
CunTtbiBaTENb MHAUBNAYANBHBIX HOMEPOB ycTponcTs 1-Wire.
B. HUKMPOPOB . ... ... . e 11
BoccraHoBneHue koHgurypaumm MUKpokoHTponnepos AVR.
B. BapaHOB . . ... ... 11

[ ononHeHns K cTarbam

Makapen C. lNporpammarop ans PIC, AVR u Mmukpocxem

namsTy ("Paguo”, 2007, Ne 10, c. 31, 32). BeepeHue y3na Ha
TpaHasuctope KT3102EM, obecneuusatoLlero nopgady +5m +12 B
TOJIbKO B MOMEHT CHWTbIBaHUS U nporpamMmupoBanmna MK .. ... .. 9
PbikkoB A. USB-nporpammatop MukpokoHTponnepos AVR

1 AT89S, comectumblii ¢ AVR910 ("Paguo”, 2008, Ne 7,

G. 28, 29). Hanps>xeHue nutaHus Ha Boisog 7 DD1 gomxHo
noctynatb ckatopa VD2 ... ... ... . ... ... 6

KOMMNbIOTEPHI

Ecnu nonomanca HoyTOyk... A. TOPAYKMH . .. ... ... ... . ... 2
O pemoHTe 1 sKennyataumm CTpyriHoro npuHtepa. A. 3bisiok . . . 3
Bnok uHankaumm coctosiHus komnetotepa. B. Kenexcaweunwm . . 6
MeTtoamnka paspabotku ROM BIOS nnatkl paclumpeHus.

C.CaBOHOB . ... ...ttt e 7
AnanuzatopUSB.H. XntonuH . ... ... .. ... Lol 9
VK npuemMHUK Ans ANCTaHLIMOHHOIO YNPaBAEHNS KOMIMbIOTEPOM.

HoXnmonuH . ..o 10
Anantep ’C—COM-nopT koMnbioTepa. M. KBacHUKOB . . . . . .. 12

JJ,ononHeva K cTartbaM

KonoBanos B. CHuxeHue TemnepaTtypbl B CUCTEMHOM 6510Ke
komnbtoTepa ("Paguo”, 2008, Ne 3, c. 26). Tepmopeauctop

RKT — MMT-1. e 7
U3MEPEHUA

MpoBHuK-reHeparTop 34 Anst NPOBEPKM aKyCTUYECKUX

usnyvatenen. M. Hewaee .. ................ ... . ... ... ... 1

Mpu6op ans onpeaeneHns BLIBOAOB, CTPYKTYpbI

1 ko3gduLmeHTa nepegaumn Toka TpaHancTopos. C. TNUBKH . .. . 2

YacTtoToMep — MpucTaBka K Komnbtotepy. B. MaBnauk. .. ..... .. 3

JBa aHanoroBbix 4YactoroMepa. 3. KysHeuoB .. .............. 7

MMHUATIOPHBIV BOABTMETP HA MUKPOKOHTpOsINepe.

B. KenexcawBumnmn . . ... ... .. ... ... ... .ol 4

Nameputens kospdpuumuerTa sanonHerus. B. Hedepos .. .. ... 5

MocToBoOI U3MepUTENb UMMNefaHca — NPUCTaBka

K KOMMBIOTEPY (B2 PYBEXOM). . ..t tv it a e e eieeeee s 5

MUKPOKOHTPONEPHBIVE U3MEPUTEND EMKOCTU KOHAEHCATOPOB.

A DBIMOB. .. .. . 6

JNaGopaTopHili reHepaTop curHanos Ha DDS. H. XnonwH. . . . .. 8

DDS-cuHTe3aTop Ha MuKpokoHTponnepe. H. OcTpoyxoe. . . . .. 1
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VlsmepeHme OKUCUTENIbHO-BOCCTAHOBUTESIBHOIO NoTeHUUana

BXMAKOCTN. C. JIauMHAH .. .. ... ... 9
JBa 3BYKOBbLIX NpO6HUKA. A. BYTOB .. . ..... ............... 10
ABTOMATUYECKUI 3MEPUTENIb Masioro Toka. B. ApucTos. . . . .. 12

AOI’IOHHeHMH K CcTartbaM

AnppiowikeBmny B. V3amepeHne napameTpoB MoneBbIX
TpaHancTopos ("Paguo”, 2007, Ne 9, c. 24—26).

WcnpasneHue owmbky B CxemMe Nprbopa. . . ... o.eeeeenn. .. 12
Maenuk B. YactoTomep — npuctaBka k komnbtoTepy ("Paano”,
2009, Ne 3, c. 19—22). Ha puc. 1 koHTakT pasbema XP1,
coeauHEHHIN ¢ peaucTopom R3 u obosHaueHHbI Ludpoii 1,
pomxeHuMeTb HOMep 10 ... .o . i i i 1
TonHukoB A. MukpodapagomeTtp ("Paguo”, 2008, Ne 2,

c. 19—22). Ha ¢. 21 (2-a konoHka, 1-ii ab3all) cnenyer yutarh:
"Llenb pa3psaku NPOBEPSIIOT. .., COEAUHMB KOHTaKT 13 ¢ 06LUMM
npoBogoM” (a He "nogavei Hanpspxenus +5 B Ha koHTakT 137). . 12

NPUKNALHAS 3NTEKTPOHUKA

Curnanusarop noknesku. C. KopxaBun. .. .................. 1
MHOTOGhYHKLUMOHANBHBIN UHAWMKATOP TEMMEPATYPhI U HAMNPSXXEHUS

CETU.B. OPa3oB . .. ... ...t e 1
MNbe3opaTunk B OXpaHHol curHanusauun. K. BuHorpapgoe. . . .. 2

GSM-monem B cucTeme oxpaHHoli curHanuzaumun. B. Hedepor . . . 4
OxpaHHOe YCTPOWCTBO G OMOBELLEHWEM MO GETU COTOBON GBA3U.

O.Banbna .......... ... s 9
GSM-"cTopox™. A. LLepCcTHeB. . .. .. ........ ... .. 10
AsapuiiHbiii ceeTunbHUK. U. HevaeB . . ... .. ... ... .. ... .. 2
MNpeobpasoBatenb oaHOGMA3HOrO HaNPSXEHUN B TpexdasHoe.

B. Kanawhuk, H. YepemucuHoBa. . . ...................... 3
MNpeo6pasosaTtenb 0oaHOGA3HOIo CETEBOTO HAMNPSKEHUs

B TpexdasHoe yactoron 50...400 Ny, B. KoctuubiH . .. ....... 10
YnpaeneHue ocseLleHeM B npuxoxen. A. Bytoe............. 3
CurHanusartop ypoBHS HanpsbkeHust B ceTu. 9. Mangpmk. . .. ... 4
JHopa6otka 6ecluHypoBoro Tenedona. [, MaHkpatTbeB ........ 4
Yacbl-6yaunbHuk ¢ TepmomeTpom. B. Knba . . ................ 4
Yacbl—kaneHpapnb. E. MNepeBep3eB ........................ 9
ABTOMAaTUYECKOE BOCCTAHOBJIEHWE NOKA3aHUI 31EKTPOHHBIX
HacoB. 0. BaNbla ... ... s 8
CurHanusartop Bo3ropaHua. Q. UnbmH .. ... .. ... ...... 4
"Mpo3BoHLWMK" Nnockux kabeneli. C. TonyGkoB . ............. 5
JopaboTka "npossoHwmKa” kabeneii. A. CepreeB ............ 7
YCTpOWCTBO KOHTPOSIS LIENOCTHOCTU Kabens CBA3U.

A JONUHUH . .. Lo i 7
leHepatop konnougHoro cepebpa. C. KoceHko. .. ............ 5
CBeTO3BYKOBOI CUIHANM3aTOp MPOBAJIOB CETEBOIO HAMPSKEHNS.
A BYTOB. ... .. e 5
PemoHT rapHuTypbl "Nokia HS-23". B. AHppylukeBmY . ........ 5
VK BbiktoyaTenb C NyITOM AUCTAHLIMOHHOTO YrpaBAeHus.

C. UBaHIOTA . ... ... 5
Jatunk HanpasneHua asuxeHna Boaayxa. H. Erowkun . ..... .. 6
OnekTpoHHbili TepmomeTp. M. LamcpaxmaHoB. . . ... ........ 6
JByxKaHanbHbI TepMmomeTp-TepMocTar. M. Kotoe . ... .. ... .. 1
Ananor anexTpoHHoro knoda "Metakom TM-2002"

Ha ATtiny2313. 4. TPUropbeB. ... ..........cooiiiinnanan . 6
ABTOMAT AN5l OTKauku rpyHTOBbIX BoA. A. CyHaeeB .. .......... 6

Lngposoit Taiimep 13 8nekTpoHHbIX Yacos. B. Kenexcawsunu . 7
3awumTa anekTpoasurarens or neperpysok. A. MaHbKOBCKWIA. . . 7
OrpaHuunTenb 6pocka Toka NpU BKIIKOHEHNIN NaMIbl HaKanyBaHUs.

E. LUTENeHKO. . ... ... i i i 8
YCTpolCTBO NAABHOMO BKKOHEHUS IaMIN HaKanuBaHus.

H. MewankvH . . ... ... ... 10
MHaukaTop HanpsbkeHUst Ha CBEPXbSIPKOM CBETOAMOLE .

A BYTOB . . .. e 8
Kak noarorosutb pUHrTOH 4t MOGUbHOTO TenegoHa.
B.MaHKPaTbeB . . ... ... e 8
Pene koHTponsi notoka XuakocTu. A. CKOPbIHWUH. .. ........... 8
"KOHTponéphl” TeMnepaTypbl B UHKy®aTope U B Tenauue.

A. MaHBKOBCKMM. . . . ..o oo ittt i e eannas 8
OnekTpoHHbI ypoBeHb. B. HaxomoB. . .. .................... 8
Perynsitop MOLLHOCTU Harpy3ku, ynpaBasieMbllii HarnpskeHueM

I MapTblHOB . . . . ... . i e e e 8
CHUMUCTOPHBIN perynsTtop MowHocT. B. Monwawos . ... ... ... 9
CumncTopHIi perynatop mowHoctn. H. Yepemucutoea. . . . . 11
He cnewwuTe BeIGpackiBaTh sHeprocGeperaioLLyio namny...

O. MetpakoB. A. HMYKOB .. ........ ... ... ..., 9
CurHanusarop 3ara3zoBaHHOCTU Bo3ayxa. B. CypoB .. ......... 9

"TpunaiiT — ¢$poHapb AN cnopTuBHbIX $paHaToB™ (Bosspaluascs
K HanevaTaHHoMy B "Paauo”, 2008, Ne 8, c. 20, 21). A. Byukux ... 9
Taiimep ans "noctpbl Yikesckoro™. K. Mopoz ............... 9
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CurHanusartop ang xonoaunsHuka. B. CypoB. . ... .......... 10
BapomeTpudeckuii BoicoTomep. . ANXUMOB ... ............ 10
CHoBa npoekT "Hezabyaka™. B. MapkoB. . .................. 10

MpuemHnk komang UK MNAY ¢ untepdeiicomUSB. O. 3axapos ... 11
MHankaTop COCTOAHUSA SNeKTpUYECKoro YaliHnka. B. Mapkos . .. 11
YCTpOWCTBO OF paHUYEHUS MYCKOBOTO TOKa anekTponpubopa.

A BYTOB. .. . i 11
Jatuvkneperpesa. O. UnbnH ... ... ... ... oL 11
MpocToe yCTpOWCTBO NNABHOIO Nycka SfekTpoaBUraTtens.
C.CUTHUKOB . . .. ... i 11
CeeToauHammnyeckas yctaHoeka. E. Kpetunnn .. ... ... ... 12
MogaepHusaums 6uiToBoro posumeTpa. E. Kongpatbes . . .. ... 12
Ykazarenu u perynsropbl ypoBHS XXUAKOCTU.

C. AEHUCOB . . .. .. ittt 12

A. CeMEHOB. . ... ... ... 12

C.KysbMMH .. ... ... 12
MupomeTpuyeckmii aBTonunoT ans aenamoaenu. C. Toekay ... 12

YCTpOWCTBO 3alUMThl annapaTypbl OT aHOManNbHBIX HAMpPSKEHIA
cetn. M. OsonuH. ... ...

AOHOHHEHMH KcTarbaAM

A63enunoe W. MNeperoBopHoe YCTPOMCTBO HA YCUNUTESNAX

¢ Z-coctosHneMm ("Paguo”, 2007, Ne 9, c. 50—52). Ha puc. 3
no3uLUMoHHble obosHaueHus peauctopos 1R5 1 1R6, a Takke

2R5 1 2R6 NomMeHATbL MeCTamu, a NOAAPHOCTL BIJIIOHEHUS
anemeHToB 2C3 U 1VD4 N3MEHUTb HA OBPaTHYIO. . . .. ..o vvu .. 10
Bakomuer W. MNpubop akycTUHECKOW AnarHoCTUKU

nyenocemeli ("Paguno”, 2002, Ne 5, c. 26, 27). TpaHancTopbl

VT2 VT3 —KT318B. . ... 2
Bezilonee C. JomodoH ("Paguno”, 2001, Ne 5, c. 30, 31, 38).
[TEHATHBIE MAATBI . « . . o ettt it e et i e e e e e e ae e nas 8

BuHorpagos 0. CeHCOpHbIV faT4MK B OXPaHHOMN
curHanuaaumm ("Paguo™, 1999, Ne 8, c. 45, 46). NevyatHag nnaTa. ... 9
lMacanoB A., FacaHoe P. OnekTpoHHbIl cHeTquk ("Paamo™, 2006,

Ne 11, c. 35, 36). [Me4aTHbIE MAATB . .. v v v e e eae e e 11
Mpuuxo B. AsTOMart ynpasneHnsi oceelleHuem ("Paguo™, 2008,
Ne3,cC.37).MMeHaTHaA MAaTa . . . .o oot e ie e ie e eannnnns 8
Kawkapoe A. "MK wnelid" B oxpaHHoM ycTpolicTee ("Paguo”,
2005, Ne 4, c. 41). MeyaTHas Nnata NPUEMHUKA . . . ... .. ....... 3
Keacoe A. CurHanusarop TenedpoHHoro 3goHka ("Pagno”, 2008,
Ne 12, c.38). MevaTHas i NaaTa. .. .. .o oviee e e e e eaaan 10
Mapxkos B. [eperosopHoe ycTpONCTBO "AOM—KanuTka”

("Papuo”, 2008, Ne 3, c. 34—36). MeyatHas mata. . ........... 2
Mapkos B. Perynsarop snaxHoctu B norpebe ("Paguo”, 2008,

Ne 4, c.35,36). MeyaTHaA MAaTA. . . .. ..o vii i iia et 3
MenbHukoe A. TepmomeTp ¢ XKW u gataukom DS18B20
("Paguo”, 2007, Ne 1, ¢. 46,47).MNevatHasa nnata. .. .......... 12

Muwakos A. Eule pa3 o "HOBOW Xm3HU" cTapbix Yacos ("Pagno”,
2005, Ne 11, ¢. 42). MNevyaTHan nnarta ycTpoincTBa No cxeme

HAPUC. 2 . ot ittt et e et e e et 11
MypapxaHsaH 3. YnpasasiemMblvi MIHBEPTOP AR MNTaHWA
TpexdasHoro asuratens ("Pagno”, 2004, Ne 12, c. 37, 38).

Ha puc. 2 BeiBoabl 6 1 14 DD4 coepyHuTb ¢ 061UMM NPOBOAOM

(U er )« oot e e i 5
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