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UUT Af/i TE YM34 HA NONEBLIX TPAH3UCTOPAX B PEXXMME KNACCA A
ABA AHANOTOBBLIX YHACTOTOMEPA
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bICTABKA "3KCcno3neKTpoH
NMPEB3OLWJIA X A4 H

AM

C 13-ro no 16 anpens B MockBe npownu KpyrHeiiumne BbICTaBKHN
3NeKTPOHHOW npombiwneHHocTn B Poccun n BocrouwHoii EBpone
"dxcrnodnexkTpounka” n "AnekrpoHTexIkcno”. B ux pabote npuHann
y4actue 6onee 400 komnawmii m3 22 ctpaH mupa. HecmorTps Ha
HOBbIE€ 3KOHOMMWYECKHUE YCI/IOBHSI, CEePbe3HOIr0 YMEHbLUEHUS Kon4ye-
CTBa BeA4yLMNX UrPOKOB pbiHKa He rpoun3olusno, 6onee Toro, BbICTaB-
Ky rpeB30OLUNN oXxuaaHnsa 6osbLUNHCTBA Y4aCTHUKOB, OTMETHUBLLNX
BO3POCLUNK NHTEPEeC NnoceTUTenel K npennaraeMon rnpoRyKunmu.

TKPbIBAJ BLICTABKW 3TOrO rofia Kpyrbii

cTon Ha Temy “Crparerusi passutus
pagmoanekTpoHHoi oTpaciv po 2015 ",
opradusosaHHbii 000 "Mpumakcno” u
POCCUMCKOW Accouumaunen npoussoaute-
el ANEeKTPOHHOM annaparyps U Npubopos
(AM3AM), npu nopaepxke [enaprameHta
PaaMO3NEKTPOHHON NPOMBILLIEHHOCTU U
OAOQ "Poccuiickans 3nexTtpoHuka”. B Kpyr-
JIOM CTOJIe NPUHSANK ysactue 6onee 60 ou-
PEKTOPOB U CNELMANNCTOB OTPacin 3ek-
TPOHHOM NPOMBILUNEHHOCTM U 20 XypHanu-
CTOB BegyLLmx oTpacnesbix CMU. [MaBHbIM
oBCcyxaaemMbiM BONPOCOM CTano daktmyec-
KOe OTCYTCTBME pblHKA OTEYeCTBEHHOMU
3NEKTPOHUKU WU Heobxopu-
MOCTb OMNpeneneHus OCHOB-
HbIX HaNPaBJIEHUIA ero passn-
Tna. B xope BbICTYNnEHWA U B
pamMkax AMCKYCCUN Y4aCTHUKK
Kpyrnoro crvona npegnaranu
KOHKpETHbIE Luarn, peanusa-
LMA KOTOPbIX, MO UX MHEHUIO, ¢
€030aCT YCIOBUS 418 OOCTU- |
XEHUSI NMOCTaB/IEHHOW 3aaa4un
nepen oTpacnbio: NPOU3BO-

mmTe B Poccun Gonee 50 % -

BCeli noTpebnsemoit BHyTPU
CTpaHbl PaANO3NEKTPOHUKM.

YyacTHUKM Kpyrnoro crona
COLLU/IMCb BO MHEHUM, 4To 6e3 . l
KapaWHANBHOTO  U3MEHEHUs .
NOAUTUKKM  rocypnapcTea B '
OTHOLLEHUM PaaNO3NIEKTROHU-

K1 3Ta 334ava HeoCyLecTBn-

ma. CerogHs CuTyaums Tako-

Ba, YTO POCCUICKOMY BU3HECY, HE roBOpS
06 MHOCTpaHHbIX UHBECTOPax, BbiIrOOHEEe
opraHn3oBatb NPou3BOACTBO B LleHT-
pantHoii EBpone, yem B Poccun. B ceasu ¢
3TMM 06CYX0anmMcb TaMOXEHHAS N HAMOTO-
Bas nonutuka, ceptudukauma n NoaroTos-
Ka KagpoB, no3vuMsA rocypapcresa no
BOMNpocaMm CTOMMOCTU 3HEPropecypCcoB.
maBHOI MONOXUTENbLHOW TeHpeHuuen
6biN10 Ha3BaHO U3MEHEHUE MONMUTUKU FoCy-
[12apCTBa Mo OTHOLLEHWIO K 4aCTHOMY BusHe-
cy. Kpymuiid cTon nokasan akTyanbHOCTb U
CBOEBPEMEHHOCTb NPOBOAMMON paboThl NO
noaroToBke CTpaTternm PaseBuTUs OTpaciu.
CeropHs Haspeno MHOro BOMPOCOB, Tpe-
GytoLumx peteHuid. MpoussoamTenu paguo-
3NeKTPOHMKU  BLIPA3WNN  Hagexagy Ha
pesynsTaTMBHOE COTPYOHWYECTBO C FOCY-
[apCTBEHHLIMWU OpraHaMu Mo peanus3auum
roTOBALLEroCA OOKYMEHTa U CO34aHWI0 B
Poccum 6GnaronpusTHeIX YCrNoBuA  gns
CYLLIECTBEHHOI0 NPOopbIBa.

HecMoTpa Ha HEnpoOCTYI0 3KOHOMUYE-
CKYI0 CUTyaumio, BbICTGBKM MNPOLWN Ha
CamMOM BbiCOKOM YPOBHE WU TPaOWMLMOHHO
CTanim MeCTOM BCTPeuM BenyLLUX POCCUIA-

CKMX U 3apyBexHbIX CNeuvanucToB 35eKT-
POHHO NPOMBILLNIEHHOCTU. 3a rocneaHue
rogbi BbICTABKM npuoBpenu penyTaumio
KPYNHELLIEro MeponpusiTUsl SNEKTPOHUKU B
BocTouHoti EBpone. Te ctatucTudeckue naH-
Hble, KOTOPbIE €XerogHo NPenocTaBnawT
OpraHn3aTopbl NPOEKTOB, NOKa3bIBAIOT Bbi-
COKMA YPOBEHb BLICTABOK N GOMbILYIO 3a-
MHTEPECOBAHHOCTL CrneunanucToB, npu-
e3XarLyx U3 pasHbiX CTpaH Ha 3TW OHM B
Mockay. Mo TpaavLmvn, BICTaBKW Gbinv opra-
HM30BaHbI NMpU nopaepxke MuHucTepcTea
NPOMBILLNEHHOCTU U ToproBin PO, dene-
panbHOro areHrciea Nno Hayke WU MHHOBaA-
umaM, [enaprameHTa panmno3neKTPOHHON
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npombiwneHHocTn, denepanbHoro ¢GoHpa
pasBUTUA 3NEeKTPOHHOU TexHukn M OAO
"Poccuiickas anekTpoHuKa”.

OpraH13aTopbl NPOEKTOB — KOMMaHU1
"Mpumakcno” u ITE Group Plc — coenanu
BCE BO3MOXHOE, YT0Ob! U BLICTABKW, U CONYT-
CTBYIOLLME MEPONPUATUS Oblin MakCcuMasb-
HO HaCbILLEHHLIMU U YyOOoOHBIMKU KaK ans
nocetuTenen, Tak U na y4actHukoB. Tak,
BrepBbie, NPu HENOCPEACTBEHHOM y4acTuUm
Accoumnauyu aNeKTPOHHO NPOMBILLIIEHHOC-
1 CuHranypa Ha BbicTaBke Gbin nNpeacras-
NeH HauMoHanbHbIN cteHp, Cunranypa. Taoke
Ha HaLWMOHaNbHbIX CTeHAax CBOKO NPOAYKLUMIO
1 YCIyrn NpoaeMOHCTPUPOBAM Takue CTpa-
Hbl-NINOEepPbl PbiHKA MPOM3BOACTBA BLICOKO-
TEXHONOMMYHOM Npoaykunn, kak lepmanns,
Kutait 1 ®unnanous. Ceom 3kcnosvumn
npeacTasunM MUpoBbIE BpeHabl 3MEKTPOH-
HOWA NPOMBILLNIEHHOCTH, KPyNHeWLue poc-
cuiickne puCTprbBIOTOPSI, NOCTaBLUMKK MNe-
YaTHbIX Mnat, BeayliMe POCCUIACKME Npo-
n3soputenun, NocTaBwmkun OGOpy,D,OBaHMﬂ n
MaTepuanos A8 NPOU3BOACTBA, NPOU3BO-
auTenn U NOCTaBLMKN KOHTPONBHO-U3Me-
puTensHoro obopynoBaHus 1 NpnbopoB.

YYACTH

a 009"
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B pamkax [fenoBoi nporpaMMmbl BeICTa-
BOK npowno Gonee 20 6usHec-meponpus-
TUIA, KOTOPLIE OpPraHU3oBanu KOMMaHWUM
3A0 "Mpepnpustne Octek”, Nouckosas
cuctema eFind.ru, AM3AM, HMMN "Tomu-
JIMHCKUIA 3NeKTPoHHBIA 3aBop”, 3A0 "TIKK
MunaHpp”, MukpoanekTpoHHas ¢upMe
"OnHukc”, Ineltek GmbH, OO0 "CeHcop-
nuHK-normucTuka”, Analog Devices Inc, OAO
“Mopwuor”, 000 "Pope 1 LUeapu Pyc”, 3A0
"MKK Munanap”, Huber+ Suhner, 3A0 "HIMM
"PopHuk”, 000 "Eepountex”, AM3r "HIMK
"Cucrema” v ap.

BbICOKO OLEHUIN BbICTABKW MHOrve
YHACTHUKKN, KOTOPLIE TaKXe NoAYEepPKHYU
HeobxoaMMOCTb NPOBEAEHUS Takoro poaa
NPOEKTOB B Nepuop, kpuauca, Korga cne-
umanuctam ocobeHHo HeobxoamMMo MYHoe
ofLieHne ons CoBepLUEHNs Npoaax v noa-
NUCaHUsi MNEePCMNEKTUBHBLIX KOHTPAaKTOB.
Oupektop LleHTpanbHoi 3aBoackon na-
6oparopum 3aBoa "Anmnc” A. . YewyuH
BbiCKa3an crnepywouiee MHenue: "Cenvac
0O4€Hb BaXXHO Y4aCTBOBATh B BbICTaBKax, TakK
KakK S0 [OMKHbI 3HATb, IAE U 4TO fenaeT-
Csl, Kakoro Kasecrea u no
KakuMm LieHaM npogaercs Ta
WM uHas npoaykums... Bebi-
cTaBka — 310 CBoeobpasHbiin
’ HaBuratop no pbiHky. A gns

Hallero 3aBofa 3To Tem 60-
nee HeobxoauMOo, NOCKONbLKY
C fleTa NPOoLLIOro rofa 3aBop,
cTan BbiNyckarb HOBYIO NPO-
OYKUMIO — JIEHTOYHbIE Mar-
. HUTONPOBOALI, OPraHW30BaB

Npou3BOACTBO  JIEHTHl U3

amopdHbIx cnnaeoe. MHorme

noceTuTenn Oaxe He BepsT,
! 4YTO Takoe npPOM3BOACTBO
' . ectb B Poccuu, nostomy
"9kcno3nekTpoHuka”  ons
HaC — BO3MOXHOCTb NOKa-
3aTb GONbLLOMY KONMUYECTBY
NoTeHUManbHbIX  KIMEHTOB
HOBOE NPOU3BOACTBO U NOJTY-
YUTb HOBbIX 3aKa34NKOB".

K coxaneHuto, MHorve komnaHum 6binv
BbIHYX/EHbl OTKa3aTbCA OT yyacTus B
BbICTaBKax 3TOro rofa, Ho OfI8 MHOTUX OHU
AenAlTCA 06sA3aTeslbHbIMU U BaXHBIMU
cobbituaMM. Tak, reHepasbHbIA OMPEKTOP
CankT-Merepbyprckoro ueHtpa "3nma”
B. A. TepelukvH ckasasn, Y4To UX KOMMNaHusa
NpUIoXuna Bce ycunms, 4Tobbl NpyuBesTM Ha
BbLICTaBKy "uBoe" 060pynoBaHue U HOBYIO
TEXHOJOTUIO, U YTO BbLICTaBka 3TOro rofa
crana 18 HUX 04eHb YOa4HbIM MEPONPUSTU-
€M, B KOTOPOM OHU CYUTaIOT HEOBXOAUMBIM
npuUHUMaTL y4actue. [feHepanbHOro aupex-
Topa Psa3aHCKOro NPOEKTHO-TexHosoruye-
ckoro unctutyta C. ®. Pepoposa NpUsaTHO
nopaaoBasio KONMMYECTBO noceTtutenei, a
TaKxe 6OJbLLIO. YUCTIO MOSOALIX KOMMAHMIA,
KoTOpble ObIMN 3auHTEPEeCcoBaHbl B NPU-
obpeTeHnun MenKOoCEepPUNHBLIX JIMHUA 1
OTAENbHO B3SThIX YCTAHOBOK.

OuLeHuBas pesynkraTbl NPOLUEeLei Bhi-
CTaBkW, CNELMANUCTHI YXE Ceivac Havanm
NoaroToBKY K creayolemMy Gopymy nHay-
CTPpUU 3NIEKTPOHUKMK, KOTOPLIN npornet
20—22 anpens 2010 . B Kpokyc 3kcro. 1
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nonyyarenb — 3A0 "XypHan "Paauo”, UHH 7708023424,
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Bank nonyyarenss — C6epbark Poccuu, r. Mocksa
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Mopnucano k neyatu 19.04.2009 r. Gopmar 84.<108/16. MNeuarb opceTHas.
O6bem 8 ¢uz. neu. n., 4 6ym. n., 10,5 yu.-uza. n.

B po3HuLly — LieHa foroBopHas
MoanucHoOM MHAEKS:
no karanory «Pocneuatu» — 70772;
o katanory YnpaesneHus ¢befiepanbHoli noutosoii cesiau — 89032.

3a copepxaHue peknamMHoro o6LABNeHUs1 OTBETCTBEHHOCTb HEGET
peknamogareib.

3a opUrMHanbHOGTbL U CopepXXaHue CTarbi OTBETCTBEHHOCTb HEGET aBTOp.

Pepakuusi He HeceT OTBETCTBEHHOCTU 32 BO3MOXHbIE HEraTUBHbIE MOCNENCT-
BUSI UCTIONb30BaHUS OMyBNMKOBaHHBIX MaTepuanoB, HO MPUHUMAaET Mepbl Mo UG-
KAOYEHUIO OLLMBOK 1 OMeYaTok.

B cny4ae npyema pykonucu K nydnvkauun peaakums ctaBut o6 aToM B M3Be-
CTHOCTb aBTopa. [pu 3TOM pefakuus MoNy4aeT UCKMIOYUTENBHOE MPAaBO Ha pac-
npoctTpaHeHue MPUHSTOro NpoM3BefieHus!, BKMo4as ero nybnukaumm B XypHane
«Paauo», Ha MHTEpHEeT-CTpaHuuax XxypHana, CD unu uHbIM 06pa3om.

ABTOpCKOE BO3HarpaaeHue (roHopap) BbiNfauyMBaeTcsl B TeHeHne OfIHoro
Mecsia nocne nepeoli nybnukauum B pasmMepe, onpeaensieMoM BHYTPeHHUM
CMpaBoOYHUKOM TapudoB.

Mo ucTeyeHUn ofHOro ropa ¢ MOMEHTa MepBoi NyGRMKauun aBTop Umeer
npago onySnUKOBaTh aBTOPCKMIA BApUaHT CBOEro Mpou3BeaAeHUs! B APYroM Mec-
Te 6e3 NpeABapUTENLHOTO NMMCbMEHHOIO Cornacus peaakLuuu.

B nepenucky pepakuusi He BCTynaeT. PyKonucu He peLieH3upYIoTcs U He BO3-
BPAaLLAIOTCS.

© Paano®, 1924—2009. BocnpounseeaeHue MaTepuanos XypHana «Paamo»,
1X KOMMeEpYecKoe UCMoNb3oBaHWe B NOO6OM BUAE, MONHOCTBIO UAW YACTUYHO,
[OMNYCKAETCs TONbKO G MUCbMEHHOIO pa3peLLleHUs pefakumm.

OrnevaraHo B 000 U1 Meaua-Tpecca», 127137, Mockea, yn. «[paBasl»,
0. 24, crp. 1. 3ak. 90995.

KomnbloTepHasa ceTb pepakumn XypHana «Papuo»
HaxoauTCs MoA, 3aluMTON aHTMBMPYCHOW MporpamMmbl
Dr.WEB W. daHvnosa.

TexHnyeckas nogaepka OO0 «Canll» (CaHkT-lleTep-
6yprckas aHTvBupycHas nadoparopus U. Janvunosa).

http://www.drweb.ru Ten.: (812) 294-6408

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

MonopexHas koHdpepeHuna

7-ro no 9 anpens 2009 r. B Mockee Ha 6aze Jloma Hay4HO-
TexHn4eckoro TBopuectBa Monopexun (AHTTM) MockoB-
cKoro ropoackoro JlgopLia AeTCKOro (IOHOLLECKOro) TBopYecTBa
npv Nofaepxke PocCUACKOrO Hay4YHO-TEXHNHECKOTO o0LLLEeCTBa
PaOVOTEXHUKIN, SNEKTPOHNKU U CBA3UM UM. A. C. lNonoea, MUP3A,
MWDK v rpynnsl komnannia "HUN n OUNT TBopyeckM ob6beau-
HeHueM "CurHan” (naboparopvs "PaguosnekTpoHvka” OHTTM,
pykoBoguTens H. 3. MNepwwmHa) 6uina npoeepeHa XVl HaydHo-
npakTnHeckasn KoHdepeHuma ydamxes "Pagmo-TTonck 20097,
Yyactue B exerogHbIX KOHQEPEHLIMSX MO3BOMISET HAYMHAIO-
UMM paguoniodbuTensm oenurbcs CBOUMW MOESMU C €OWHO-
MbILLEHHYKaMW, CPaBHWBATb CBOW paboThl ¢ OpYrMMW paspa-
60TKaMKn, HaxoouTb APY3el, 3aHVMAaloLUMXCA pagvonesioMm B

Hukonaii TiopuH n flne3 [JyHaeB paccKa3blBaloT O
CBOMX KOHCTPYKLUSIX.

KpyXKax MocCKBbl U Apyrux roponoB Poccuun, U y4UTbCH Y HUX
HeMy-TO HOBOMY.

B atom rogly K ydactuio B paboTte KoHdepeHLIMK Obinn aomny-
LLEHB! LLUKOSIbHUKW W CTYAIEHTH Konnepkel n BY3oB (Bo3pacTHoe
orpaHvdeHve — o 18 neT), NoBbILAOLME CBOW 3HAHUA U
MacTepCTBO B PaAMOKPYXKaX pasfNYHbIX OpraHn3aLumii 1ononHu-
TenbHoro obpasoBaHus . Mockebl — QY HTL, "Uctok™, PLTA
"PATEST", MITOTOM "Ha lMongnke”, OHTTM, LLOKOTT "Munot”,
LIPTAMKO Kysbmunky, knyd "POCTOK” MY LIAC "BO3POX/E-
HUE™ u . MixeBcka — MOY "TvmHazna Ne 24”.

B pamkax KoHdepEHLIMM NPOBOANANCH TPK CeKLMK. B cekumm
"PaanosneKkTpoHHbIe YCTPOWCTBA” Obiv NpeacTaBneHsl paspa-
60TKW MO paavoNpPUEMHON, U3MEPUTENBHOM, 3BYKOBOCTPON3BO-
OsLLer annapartype, MCTOYHUKaM NUTaHWs, YCTporcTBaMm ynpas-
neHus, GLITOBOM aNeKTPoHWUKe. AHe3 JlyHaeB, Hukonai TiopyH n
Nnba CO30HOBCKWIA MPOOEMOHCTPUPOBANN HECKOMBKO YCT-
porcTB. OOHO N3 HUX — "33aBOLHOWN pagvoNPUEMHUK” C NMUTaHW-
€M OT OpUIHaNBHOIO FeHepaTopa Ha OCHOBE MEXaHUHECKWX
4acoB. PaanonpueMHK MMeeT HEOOBLIMHBIN MPOMKOrOBOPUTESb
B CTUSE "peTpOo”, OHEHb NOXOXMWI Ha NaredOoHHbLIA pyrop, Aako-
WA Npy HEGOMBLLUOK BLIXOAHOW MOLLIHOCTA BECbMa BBLICOKYIO
rPOMKOCTb 3BYKa. [lpyras KOHCTPYKLUMS peGsT — aneKTpoasura-
TenNb, POTOP KOTOPOro "naput”™ B 3fEKTPOMarHUTHOM Nofie, co3-
pnaBaeMoM cTatopoM. [Naeen BulpynaeB {(aBTop ctatby "YKB
pagvonpuemMHVK”, onyonMKoBaHHOW B (eBPasibCKOM HOMEpe
XypHana "Paguo™ storo ropga) paspabotan MHTennekTyanbHoe
YCTPOUCTBO ©eCnpOBOOHOIO MPOCNYLUMBAHWSA 3BYKa, KOTopoe
Mo3BOMAET OaTb "BTOPYIC XW3Hb  HEKOTOPLIM 3IEKTPOHHBLIM
6LITOBEIM NpuBopaM, UMEIOLLIMM B CBOEM COCTaBe paauonpu-
emHuk YKB pnanasoHa.

ABTOP HECKOSBKUX A0KNanoB — Bacwnuii Ky3HeloB — nopa-
33U 3PENULLHOCTBIO MOKa3a AeCTBYIOLLMX KOHCTPYKLWIA, Npo-
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ABTOpPBI yYLIINX AOKNaAnoB KOHGepeHUnn U nx pa3paboTii.

NEeMOHCTpUpoBaB paboTy CBOWX YCT-
poicTB: npubop "lotowas ayra”™ no3eo-
NSeT BOCNPOW3BOAUTL 3BYKOBHIE Koneba-
HUSA 6e3 NCNoNb30BaHUs KNacCUHeCcKmX
OVHaMWUYECKWX TOMIOBOK (B OCHOBY 3TOM
KOHCTPYKLIMW MOAOXEH NPUHLMN MOLYNS-
LMK TOKa SEKTPUHECKOW iyrn); aNeKTpo-
cratvyeckvii ABWUratenb, Bpallalolini
MOMEHT B KOTOPOM CO3[0al0T 3MIEKTPOCTa-
Tuyeckue cunol; "MoHonet” — ero peura-
Ternb HenocpeacTBEHHO MNpeobpasyeT
3NEKTPUHECKUIA TOK B PEaKTUBHYIO THrY,
ncnonb3ys ad¢pekT "MOHHOro Betpa’,
BO3HUWKAIOLLIErO MPU BLICOKOM Harnpsixe-
HUW Mexay OBYMSl 3eKTpooamu pasHom
dopmbl. Ing nutannsa "noHonera” Ba-
cunuii  paspaboTtan  BbICOKOBOJSIBTHLIN
WCTOYHVIK MUTaHWUS C BLIXOAHBIM Hanpsixe-
HMeMm okono 30 KB v TOKOM Harpysku
200...300 MKA. OcobeHHO 9 HEKTHO BhI-
rspena ero AeMoHCTpaums SKCnepuMeH-
Ta (noetopsioutero onvitel H. Tecnul) no
6ecnpoBooHOM Nepenaye 3NeKTPUIECKon
3HEprum, Mo3BOMAIOLEA ANCTAHLIMOHHO
32XUratb flamrbl AHEBHOIO CBETA.
Kvpunn TyzoB v OMntpuin Xapb-
KOBCKWIA pacckasanu o cMcTeMe yrpasne-
HUS KIMMaTOM B aBTOMarTWU3VUpOBaHHOMN
Tennuue. MakeT camoi Tennuubl npeg-
cTaBngetr coboil 3aMKHYTHI AWK Ang
paccapnbl, CHabGXEHHBIN HarpeBartenem,
naporeHeparopom 1 BeHTUNgaTopom. Bee-
MU y3namMK yrnpaensieT KOMMboTep Hepes
nnary conpsxeHvs. IMUTPUI ApKycOB
nokasan LBETOMY3bIKaNbHYIO YCTaHOBKY
Ha HEOHOBLIX namnax. Yyawwuncs 4-ro
Knacca wkonel Ne 1948 Huknta KawkuH
NPOAEMOHCTPMPOBaN MakeT Ha3eMHOro
KOMMnekca Ons 3anycka pakeTsl. Maker
OCYILUECTBNAET HABEAEHWE pakeTh Ha
uenb No BepTUKanu N ropusoHTanun ¢

MOMOLLBIO flazepHoro npuuena. B paspa-
00TKe NMpuMMeHeHa cuctema BOCBbMUKO-
maHgHoro UK ynpaeneHus, patoTatolas
Ha paccrogHum oo 30 M. Co3paHue nen-
CTBYIOLLMX MaHOpPaMHBbIX MaKeToB
"Adpuka”, "CKoTHbIA gBop” n "Bynkan”
ObISI0 KOJINEKTUBHEIM TBOPHECTBOM Y4aCT-
HUKOB KOHpepeHuun na MIAOTAM "Ha
MongaHke™.

B pamkax cekumn "PobotoTexHuka”
Obln NokazaH ¢parmMeHT GyTOoNbLHOIO
marya pobortoB (aeTopul: Kupunn Map-
YeHKo, 1-n kypc mMegydwnuuia v Pudar
[nmares, 7-W knacc, wkona Ne 1459), ye-
noBeKkoobpasHoro poboTa-ruMmHacTa u
po6oTa-CopTUPOBLUMKA, CKOHCTPYMPO-
BaHHbIX U3 petaneih LEGO NXT KoHCTpyK-
Topa, KOTOpLIX NpofeMOHCTpupoBan Mak-
cuM MakcuMoB, noAbemHoro pobota-
MaHunynsTopa — MieaH Myt (6-14 knacc,
wkona Ne 647), cucremy oBHapyxeHus
NpensaTcTBui B poboTax-MaLlMHKaX, OCHO-
BaHHYIO Ha NpUYEME OTPaXKEHHOMO OT 06b-
E€KTOB CBETOBOIO CuWrHana, Uropb
CmupHoB (5-1 knace, wkona Ne 330).

B cekumn "BupTtyanbHas pagmnoanek-
TpoHuka™ Hukonawn MuHalinoe (6-1 knacc,
rumHasuna Ne 1565) npeacraeun astomar
CBETOBbIX 3(PEKTOB, NOAKMNOHAEMBIA K
LPT-nopty TK, KOTOpLIA No3BONSeT €
NOMOLLbIO CreunansHON nporpaMmMbl U
npowvrpeiBarena "Windows Media” nony-
YNTb HAbOPp Pa3NUYHBIX LIBETOMY3bIKasb-
HblX  addekToB. [lopagoBan CBOUM
OOKNagoM elle oguH aBTop XypHana
"Papuo™ Ceprew JlywkoBckuiA. OH paspa-
©6oTan KOHCTPYKUWIO ONTUHECKOrO MUKPO-
cKona Ha ocHoBe ctaHpapTHoro DVD npu-
Bopa. B kayecTBe ob6beKTUBA MUKPOCKO-
na OH UCMOMb30Ba NOABUXHYIO MUKPO-
JINH3Y OMTUYECKOl FOfloBKM NpuBoda, B

KawecTBe okyndpa —
N3C marpuuy, ycrta-
HOBMIEHHYIO B OMTU4e-
CKOM TpaKTe FOfIoBKU.
[poBepeHbl  Kannb-
poBKa npubopa u psn
TECTOBLIX NU3MEPEHWIA.

Bcero Ha KOHKypc
ObINO 33asBAEHO OKOJO
ceMmpecaTn  pokna-
poB. bonbwwnHcTBO K3
- HUX OTfiMYanuck rpa-
MOTHOCTBIO MpeacTaB-
neHnsa marepuwana,
MPaKTUYHOCTLIO U OpYy-
MMHaNIbHOCTBIO pa3pa-
60TOK, Ka4eCTBEHHbIM
BEINOMHEHWEM padu-
yeckoro marepuana wu
MOHTaXHbIX paboT.

[puATHO OTMETUTB,
4YTO B 3TOM rogy cpeam
Y4aCTHUKOB KOHbEpeH-
UMM ObINI0. MHOFO CO-
BCEM IOHBIX PaaMoNo-
outenein, obyvaloLLumx-
cs B MNafnx Knaccax.
. Ha cyn xiopw npepncra-
BUAW CBOW MEpBbIe
KOHCTPYKUMKM Makcum
Cobycb (1-i knacc,
wkona Ne 898) — mu-
=z T NINLENCKYIO  MUrasky,

o ' Wropb PoraHoe (1-i
Knacc, wkonaNe 931) —
NINYHLIK celid ¢ Kopo-
BbIM 3aMKom, Cepreit
MaHbLIWH NPOOEMOHCT-
pvpoBas Tpu pas3paboTku (2-ii knacc,
wkona Ne 931), Bacunuin Heponyxko (2-1
Knacc, wkona Ne 1267) — MUKPOQOHHBIN
yeunutens, Cawa AnvHeHKoe 1 Bnagucnas
LllapoB (y4yeHWku 2-ro knacca, Lwkona
Ne 1616) — TaHKM U3 CMKMHEYHBIX KOPOO-
KOB, Mnbac HurmarynuH (3-i knacc, wkona
Ne 1931) — nNOAWLERCKYIO CUPEHY MOLLL-
HocTelo 15 BT (Bce 511 pebata 3aHuMaloT-
ca B pagvonaboparopun [OY HTL,
"Uctok™). MIOTAM "Ha lNonsHke™ npep-
craBunu Anekcen JlynuH (2-i Knacc,
wkona Ne 227), KoTopbili paspaboTtan npu-
60p Ang NpoBepKW ceeToanoaoB, Mareeli
3aberaee (2-1 Knacc, wkona Ne 345) yya-
CTBOBan B W3rOTOBMIEHMW MakeTa "Ad-
pvka“, a 06 YCTpOWCTBE paavoynpaBnse-
MbIX aBTOMOOWIER N X PEMOHTE paccka-
3anv 6patbs JlebepkuHbl (EBAOKUM — 2-1
Knacc, CtenaH — 3-ii knacc, Bacunuii —
6-1 Knacc, [paBocnaBHas ruMHa3us).

[o pelueHuto xiopu 7 n3 npepcraeneH-
HblX paboT GBI OTMEYEHb OMMNoMaMu
naypeara, 9 paboT — gunnomamu | ctene-
HW, 9 paboT — annnomamu |l cteneHun.

Pepakuus xypHana "Pagno”™ ydpepuna
pecatb NpusoB ang nobeputeneit XVl KoH-
depeHumn "Pagmo-TNonck 2009". fopoeyto
noonucky Ha xypHan "Pagmo” (Ha 2009 r.)
nonyunn lNMaeen BuipyrnaeB (11-i knacc,
rmmHasns Ne 24, . Mxeeck), Knpunn Tysos
(9-11 Knacc, wkona Ne 1173), Cepreti Jlyw-
KoBckuin (5-n Knacc, wkona Ne 568),
OnMnTpnid XapbKoBCKWiA (7-1 Knace, wKona
Ne 283), Bacunuii Ky3HeuoB (11-1 Knacc,
nuert 2 wkona), AMuTpuin ApkycoB (6-i
Knacc, wkona Ne 600), Hikonai TiopuyH (9-i
Knacc, wkona Ne 1580), AHes [dyHaer (9-i
Knacc, wkona Ne 1089), Unba Co30HOBCKUIA
(8- knacc, wkona Ne 1089), Makcum
MakcuMmoB (6-1 Knacc, Wwkona Ne 1262). m
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KoTopasa Hane4dyaraHa

BMecCTe C 3ano/IHeHHOW aHKeToH,
B TpeTheM HOoMepe XypHasa, CMOryT NpeTeH[oBaTbh Ha OANH U3 NMPU30B.
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B Havasle mas, K [IHIo paano, pefakums nogge-
na UTorn TpaauLMOHHOIO €XEroflHoro KOH-
Kypca Ha NydLuyto nydnnkaumio MUHYBLLIEro roaa.
B nonyyeHHLbIX OT uuTareneil NMcbMax B Yncne
Hanbonee MHTEPECHbLIX OTMedeHbl 78 cTarteil (65
aBTOPOB) N3 PasnMUHLIX PYOpUK XypHana. XKiopn
KOHKYpCa pacCcMOTpesnio BCe MPeafiokXeHns U
MPUHANO peLLeHne:

— lMepBoe mMecTo M A[EHEeXHbI Npu3 B
pa3mepe 3000 py6. npucyovTs . MopLueHUHY
(r. Mockga) 3a cTatbto "Kak BelbpaTh AMHaMUYecKyio
rONOBKY A1 BbICOKOKayecTBeHHOM AC™ (Ne 6—8).

— BTropoe mMecToO U A[EHeXHbI npus
2000 py6. npucyomts C. Jlywukosckomy (. Mock-
Ba) 3a crarbio "Mukpockon 6e3 nvHa" (Ne 1).

— TpeTbhe MeECTO U [EHEeXHbI npns
1000 py6. npucyauTs C. beneHeukomy (r. Jly-
radck, YkpawHa) 3a ctarbto "[lpocToil Tpexanana-
30HHBIN MPUEMHUK MPAMOro npeobpasoBaHns”
(Ne 11, 12).

ABTOpbl naTu ny6nukaumyi OTMeHeHbi
noowyputTenbHbiMy npemusasmu no 800 py6.:
B. Boiiko (r. pkytck) — "OnubiT Nprema DRM pa-
anocraHumii B Upkyteke™ (Ne 7, 8); 3. KysHeuoB
(r. MockBa) — "BonbtmeTp-IHWU ¢ aBTomMaruyec-
KM BbIOOPOM nipefena uvamMepeHuin™ (Ne 5);
B. MepkynoB (r. MockBa) — "Muumble npuopn-
TeThl HayasbHbIX pabdoT [ MapkoHn™ (Ne 5);
0. NMnatoHoe (r. [lepmb) — "Yeunutens Ha nam-
nax 6H13C™ (Ne 7); B. CrenaHoB (r. Mockga) —
"3emMns kak 6bl oxuna... " (Ne 11).

BceM nepeuncneHHbIM aBTopaM BMECTe C IEHEX-
HbIMW Npr3aMu OyayT BpyyeHbl MaMATHLIE AWMIIO-
Mbl, & 3aHSBLUMM MEPBOE, BTOPOE M TPeTbe MecTa —
GyTOONKM C CUMBONMKOM XypHana “"Paguno”.

XKiopu cuunTtaer uUenecoobpasHbiM OTMETUTH
ounnoMaMu psf, aBTopoB Myonukauuii, KoTopkle
paccmarprBanuch Kak NpeTeHeHTol Ha nobeny B
KOHKYpce (pamMnnnm aBTopoB NpuBeLeHbl B anda-
BUTHOM Topsake): A. Asnekcees, A. bauipos,
C. bawwmpos, 0. BuHorpagoB, A. [onbiluko,
B. KaprauwoB, B. KnumoB, Jl. KomnaHeHKo,
Y. KotoB, K. Mopos, Y. MoposoB, A. MypaBkes,
U. HewaeB, M. O3osuH, 0. lNeTponaB/iioBCKuiA,
A. Popxkos, A. TorHukos, /1. KO3vkos, A. Slkosnes.

KonnextvB pepakumm nosgpaenser nobeanre-
neli KOHKypca 1 couckarteneli ¢ ycneulHoin pabo-
TOW W Xenaer UM JallbHENLLNX TBOPUYECKUX ycne-
Xx0B. Mbl 6narogapvm Bcex untarenei, okasaBLumnx
HaM MOMOLLL CBOVIM aKTUBHBIM yyacTueMm B ornpe-
LeneHnn Npu3epoB.

K coxaneHuio, B aTOT pasd HUKTO U3 yutarenei
He Ha3BaJ NPaBUNLHO MNSATL cTare-nobeanTenei,
NO3TOMY XIOpPU MPUHANO pEelleHWe B 3TOM ooy
HUKOIO M3 NPMCNaBLUNX B pefakuuvio CBOV Mpes-
JIOXKEHUS HE Harpaxaarh.

YBaxaemsle yntatenu!

Haw koHkypc "Jlyywas nydénukauus roga”™ Ha
3TOM He 3akoHuYwicd. Tenepb Mbl MPOCWM Bac
BblCKa3aTb CBOE MHEHMEe Mo NyONnkKaLmsM B Xyp-
Hanax "Pagno™ 3a 2009 roa. HanomuHaem ycno-
BUS1 KOHKYpPCa: aBTOPbI MUCEM, YbM MHEHUS O NMy6-
nukKaumsax coBnagyT ¢ MHeHWem OBOoNbLUMHCTBA
yutaTenei n HaspaBLUME He MeHee YeTbipex MaTe-
pvanoB, NPW3HaHHLIX JiYHWWMK, NofyyaT Halliw
NPW3b.

Pepnaxkuuns

~Mo3ppaBsnsaem!

0 aluM CTapblM Opy3bSM — OTOENBbHOMY
GatanboHy CBA3W BHYTPEHHWX BocK MB/LL

: Poccun B aToM Mecsle ncnonHsetca 85 ner.
L5114 3a 9T0 BpPEMS BOWHLI-CBA3UCTHl MNPOLLIU
| N yepes MHOro4UCHIEHHbIE HOEBHIE oMnepauvn B
[\ ’ npenBoeHHbIE rofibl U BO BpeMa Benuvkoli Ote-
\‘.\ . YeCTBEHHOW BOWHbLI, a B MOCNEBOEHHLIE okl

. . BbINONHSANM cnyxebHo-6oeBble 3apaqyn BO
MHOIMX "ropsiumnx Toukax™ CTpaHbl.

CBs3uCTHl GaTanboHa Ha YyeHUsIX B roJsieBbIX yCJi0-
BUSIX.

Penakuus XxypHana “"Paguno” or Bceil gyLun nosapasniser
SAYHBIA cocTaB 6aTanboHa C 1o0uneeM, xenaer emy ycre-
XOB B 60€BO# noArotoBKke M MpocToro 4esioBeYyeckoro
CYacCTbS B SIAYHOM XN3HN!

Kypcbl AncTaHUMOHHOT 0 08y4eHUs MPOrpamMMUpPOBaHNIO MUK-
poKoHTposnnepoB. MakeTHele nnarel ansg ATMegai28, MP3,
USB-Flash. TNporpaMmaropbl MUKPOKOHTPOMNEPOB. KOHCTPyK-
Topbl 4519 c6opKn curHanusauuin GSM.

PazpaboTka SneKTPOHHLIX YCTPOWCTB U MPOorpaMm Ha 3aKas.

E-mail: radio73@rambler.ru, micro51@mail.ru

www.electroniclab.ru

Ten. 8-912-619-5167 {c 07.00 po 18.00 Mmock. Bp.).

* * *

Ana Bac, paguomooutenu!

PAAVNOKOHCTPYKTOPbDI Bcex HanpasneHwin. Kopnycel as
P3A. PagnosnemMeHTel, MOHTaXHBLIA MHCTPYMEHT W MaTepuansl,
nuteparypa, rotoble nspenus. IBM-KoMnnekTyioLme.

OT Bac — onnayeHHbI KOHBEPT A1 6ecnnarHoro Karanora.

426072, r. UxeBcK, a/a 1333 PTL "MNpomeTteit”

www.rtc-prometej.narod.ru

Ten./daxc (3412) 36-04-86, Ten. 22-60-07.

* * *

TOBAPbI — MO4YTON!

Jlyqwwivin BBIOOp pagvopetaneii, 3anydactelt ans peMoHTa, pa-
AVONOBUTENBCKUX HAOOPOB. ..

HoBuiti Katanor "PagnoTroBapbl — noutoii™ + CD BLICHINaeT-
cq B Bawewm KoHBepTe ¢ mapkamu Ha 25 pybneii! Karanor pagvo-
Habopoe (A4 104 cTp.) — 75 pyb. 63 yHeTa NoYTOBLIX PACXO/I0B.

105318, . Mockea, a/a 52, "[OCHITTOPI™. Ten. (495)
543-47-96, (985) 366-87-86. HTepHeT-MarazuH: WWW.DESSY.RU

E-mail: post@dessy.ru

* * *

[Npepnaraercs pevyeBOW NepeknoyarteNb s XOopoLlero
oTakbiXxa n pasenedeHnin. Ckaxute — 1 Bam noHpaemtcs.
617120, Nepmckui Kpaw, . BepeliarvHo, a/a 74.
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"JhobGasi B [OCTATOYHON Mepe MPofBUHyTash TeXHONOMS HeoThnuuMa ot

qyna”.

A. Knapk: n3 kunru “Profiles of the Future” ("KoHTypbl 6yayuiero™), 1962

OduunanbHag uvactb. OuepepHoe
BCEMUPHOE LLOY 3MEKTPOHHBIX TEXHOSO-
i "Consumer Electronics Show” (CES)
NpoLUio B amepukaHckoM ropope Jlac-
Berace (B wtate HeBapa) ¢ 8-rono 11 gu-
Baps 2009 1. B Hem npuHsanu ydactue 2700
amMepuKaHCKnX GupM 1 umetoLLmx ounma-
1l B CLLIA 3BECTHLIX €BPONENCKUX N a3n-
aTCKUX KOMMaHWii, n3 obLuero yviena KoTo-
pbix 300 ©6binn BRepBoble. [lpymepHO
20 000 akcnoHaTtoB no Gonee Yem 30-Tn
HanNpaBfEHVM 3IEKTPOHHBIX TEXHOMOT Ui
OHU paaMecTVnu Ha 160 000 M’ BLICTaBOU-
HoW nnowaan. Yoenunu BHUMaHWE CTeH-
faM, cemMuHapaMm W KOHpepeHuusm
nopsaka 110 000 noceTuteneit.

Ha oTKpbITUM WOy BCTYNUTENbHYIO
peyb Mpouns3Hec npepcepnarefls COBETa
nvpekTopoB kopnopauvmn MICROSOFT
C. bannvep. Um Gbina aHoHcMpoBaHa
NPOMEXYTo4Hass BEPCUS OMepaulvoHHOM
nporpaMmmbl Windows 7, unywler Ha
CMEHY He MOoMy4yMBLIEW NpW3HaHWE B
cpepe nonb3oBarenet Windows Vista.
Kpome Toro, oH 03By4un odepeHol nnaH
OKazaHusa ©ecnnarHoi noMoly Hacene-
HWIO c©nabopasBuUTLIX CTpaH Mo ceTu
MHTEepHET (YypoOKW W KOHCynbrauvm B
cepe obpazoBaHWS 1 3APABOOXpPaHe-
HMd). HanoMHuM, 4TO BRepBLIE WAEIO
nepegayv 3HaHWA MNOCPeAcTBOM Te-
nedoHHbIX NUHWIA B 1887 I. U3noxmn 3Ha-
MEHUTHIA pycckuii nucatens M. E. Can-
TolKoB-LLleppuH (1826—1889), B npous-
BefieHUn "MenoYn XU3HW" HanncaBLUA:
"Habpats Obl B UEHTpe 0TOOPHLIX 1 BI1OJI-
He noAxo4siliuX K YPOBHIO COBPEMEHHbIX
TpeboBaHwWii NefaroroB, KOTopule k pac-
npoctpansiy Oul No TenedoHy cBer 3Ha-
HUST 10 LY BCEJIEHHON... ",

Pykoeoautenu Accouvaummn notpebu-
TenbCcKon anekTpoHnkn CLUA (Consumer
Electronics Association — CEA), opraHu-
3ylowlert BolctaBokm CES, B CBOUX BbICTYN-
NIEHNAX 3a8BUMW, HTO, HECMOTPS Ha BCe-
MUPHBIA 9KOHOMWUYECKNIA Kpuauc, B 2008 .
B cTpaHe "Hebo He ynano”, npoaaxw no-
TpeObUTENLCKON SNEKTPOHUKKU, B CPaBHE-
HUKM ¢ 2007 ., BLIPOCAW WU OOCTUIMN O0bEe-
maB 172 mnpg gonn. CLLA.

TeneBnpgeHue. Tema nogkMoyeHUs Te-
neBn3opoB kK ceram IPTV 1 obblMHOro
MHTepHeta Ha CES 2009 6bina noMUHA-
pylowei. 31o npexae BCero — TEXHOMO-
s, naeectHad kak IPTV (Internet Protocol
Television). NoMuUMO TENEBU3NOHHLIX (TB)
nepepay no nobomMy n3 6osbLIOro Yicna
KaHanoB {no 100 n 6onee), oHa obecneuu-
BaeT psn OOMNOMHUTENBHBIX YCAYT, Takux
KaK: VoD (Video on Demand) — Bnaeo no
zanpocy, NPVR {Network Personal Video
Recorder) — 3anuch Tenenepepauu, Time
Shifted TV — npocmotp TB nporpamm ¢
nepepbiBaMu UM O CABUTOM BO BPEMEHN
v op. Bonbloli nHrepec k IPTV nposiensiot
opraHn3aTopbl MacCOBbIX U TeaTpanbHbIX
3penuy, Xenawwuye TpaHcnMpoBaTtb

npencTaBneHus No BCEMY MUPY B peasib-
HOM BpeMeHW (B pexumMe OHnaiH).

Tak, Hbto-NopKckuii onepHuii Teatp
METROPOLITEN OPERA {(MO) 22 oktsi6psi
2008 r. (B feHb 125-netus) npepfioxun
Tearpanam B CLLIA n gpyrux ctpaHax cBoun
My3blKa/IbHble MOCTAHOBKW B GNvXanLnX
KWHOTearpax OOHOBPEMEHHO C MPUCYTCT-
BYIOLLMMW Ha cnekTaksie 3putensmu. lNpo-
nexopsilee Ha TearpasbHbIX MOAMOCTKaxX
DENCTBO MOKa3bIBAOT HECKOJIBEKO BUAEO-
KaMmep, YCTaHOBJIEHHBIX Mepep, CLEHOMN.
HoroBopsl ¢ MO 3akntounnu B CLLIA okono
500 KWHO3anoeB, a Ha APYrMx KOHTUHEHTAX,
Hanpwmep, B Benvkobputanum — 42, lep-
MaHun — 18, PyMelHWn — 7, ABcTpanun —
19. Kpome Toro, B pexume VoD Tearp npe-
OOCTaBfAET U3 apxuea elle nopsoka 200
Npoun3BefieHUI ONEpPHONM KIaccuKK (Takxe
W )19 CRyLLaHWs X No paamo).

Kopnopauvs MICROSOFT. B Poccun IPTV
NPOOBUIraloT NOCTAaBLUWK CETEBOro obopy-
nosaHnsa Cisco Systems M KOMMYHWKa-
LIMOHHBIE OMepaTtopbl, CHWCKaBLUME W3-
BECTHOCTb BO BHEOPEHWW CMYTHUKOBBLIX U
KabenbHblXx TB cuctem: "Komctap-OTC”
("Ctpm™), "KopbuHa Tenekom”, "LleHT-
panbHeIi Tenerpad”™ (QWERTY TV). lNop-
KoYeHre K cet MHTepHeT obecnevumnBa-
eTca Yepel BblOaBaeMylo oreparopamm
cneunanManpoBaHHylo LMGPOoBYIO Npu-
cTaBky. K ncrnonbsyembiM KaHanam Lnpo-
KonosiocHoro pnoctyna (LUMNA) ¢ npumeHe-
HWEM BOJSIOKOHHO-OMTUYECKUX  MIMHWIA
cBs3un (BOJIC) npeawsiBnsoT cnepyolme
TpeboBaHWs: Nepepadya wHbopMaumn co
cKopocTbio 25...30 MOUT/C ¢ KaiecTBOM
TBBY n co ckopocteio 2...5 Méut/c ¢
Kadectsom DVD.

B otnnure ot IPTV, B 06BIMHOM UHTEP-
HeT-TeneBnieHnn (Internet Television —
ITV), ncnonbaylollem KaHanbl oblleno-
cTynHoro WHTepHeta, Gonee BaxHO CO-
[epxaHve, 4em KadecTBo. OpnHako AJ1a 60-
fiee Ka4eCTBEHHOW nepefayun "KapTuHKu™
ITV Takke Tpebyercs BHICOKOCKOPOCTHOM
[ocTyn. 3ato a1a TexHonorna He Tpedyet
cneuunansHoro obopynoBaHus. Bce oTKphbI-
Tele poccuiickne TB kaHanbl B HacTosILee
Bpema noybnupyiotca B ITV. 23 okTabps
2007 r. B IHTepHeTe Havan paboTtars nep-
BHIA  POCCUMWACKMA  KaHan "TB-knuk”

(www.tvclick.ru), opueHtn-
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HaunHaHna MO nogpepxanu SAN
FRANCISCO OPERA wu3 CaH-®paHumcko,
ROYAL OPERA HOUSE u3 JlonaoHa, BAYRE-
UTHER FESTSPIELE (dectunBanb onep
P. BarHepa) wu3 baiporita (lfepmaHug).
[MpYMepOM aKTMBHOIO UCMOSb30BaHWS BO3-
MoXxHoCTel IPTV MOXET CRyXWTb TpaHcns-
LUMS LIepeEMOHUM MHAayTypauvn npesnaeHTa
CLUAB. O6ambl 20 sHBaps 2009, KOTOPYIO
CMOTPENN OKOSO 7,5 MIH YENOoBeK.

Kaxxapih onepatop IPTV obecneuvBaet
[OCTaBKy NoTpebuTenio cUrHanoB nodoro
KaHana W3 onpepeneHHoro uYucna (no
CMKUCKY) C BLICOKUM Ka4eCTBOM M30bpaxe-
Husa (ctanpaptoB TBBY — FULL HD wunn
DVD), ana yero oneparopy HeoGxonnmbl
BLICOKOCKOPOCTHHE KaHanbl CBA3W Ha
BCEM NPOTHKEHNN OT MCTOHHMKA CUTHAJIOB
no notpebutens. Oneparopsl, B CBOIO
ouepenb, 3aKMoYaloT NIULEH3NOHHBIE CO-
maweHna ¢ TB ueHTpamn (KaHanamw),
pacnpocTpaHsoLLMMN BEICOKOKaYECTBEH-
HbI curHan. Mpepnonaraercs, HTo yXe B
oboszpumomM Oyayuiem IPTV notecHuT Ha
PBIHKE TpaZWLIMOHHBIE TEXHOMOrMKU Ka-
6€ebHOro U CNYTHUKOBOIO TENEBUAEHWUS.

B CLLIA ngeonorn4ecku n nporpammMHo
aKTUBHYIO noavunio no IPTV 3aHumaet

POBaHHLIM Ha paboTy TONBKO
BO BCEMWPHOM CETH.

Momumo TB nporpamm,
cerofHsl B KpYrnocyTo4HOM
peEXvMe NN HECKOJIBKO ua-
COB B CYTKM B WUHTepHeTe
NPUCYTCTBYIOT TeicA4YM TB
WCTOYHWKOB, B TOM 4uKCne
MHOIro4UCEHHblE web-Ka-
MEPbI, NMOKa3bIBakoLLME Y-
ubl, NpYMeYaTenbHele Mec-
U Ta U COOPYXEHUS KPYMHBIX
' ropopgoB. Hanpumep, B of-
HOM 13 KUTaliCKMX pecTopa-
HoB Jlac-Beraca Ha 6onb-
LIOM 3KpaHe MnoceTutenu
MOTYT pa3rnanbiBare N306-
paXeHns XuibiX KBapTanoB
ropopa LlaHxan (Kutai) cHavana Ha
3anagHoM Gepery pekun XyaHny, pasge-
nsoulell ropoZl, U NponfsbiBaloWKWe Mo
BOME Cy/la, a Ha cnepyloLUnii neHb — TO Xe
BOAHOE MPOCTPaHCTBO W OKPYXEHHYIO
HebockpebaMy TENEeBU3WOHHYIO BalllHIo
Ha BOCTOYHOM Gepery.

CuvrHane! IPTV v ITV MOXHO NpyHUMAaTh
Ha K u Ha HoyTOykn (HE). MNocpencteom
MX "KapTUHKY" NepepaloT Ha 3KpaH Tene-
Bu3opa. CneumanbHo paspaboTaHHbE
MEHee CMoXHble YCTpolicTBa obxogsarcs
newenrne. Ux yxe BbiMyckaloT cepuiiHo. Ha
CES 2009 anoHckue KomnaHun PANASO-
NIC, SHARP, SONY, toxHokopelickaa LG
BHICTaBUM "KpyrnHonaHenbHble™ XKK (LCD)
TENEBU30PLl CO BCTPOEHHBIMW MHTEPHET -
TepmuHanamn. OHW Xe N opyrue aswar-
CKUe KOMMaH1K NoKazanu NoaKNiouaemMble
K Teneesnzopam nnenepsl Blu-Ray Disc,
TaKke copepXalime nofobHbIE YCTPOW-
crBa. [lpopaxa w TeX v Opyrvx yxe Hada-
nacb. Takue TeneeBu3opbl U Niekepbl Ha
3agHen naHenu wnmelot Ethernet-nopt wn
USB-apantep ana Wi-Fi 6ecnpoBoaHoro
nooKlodeHns K cetu. fina npumepa Ha
pnc. 1 nokazaHo IPTV MeHIo NoakkoueH-
Horo K cetv nnaamenHoro FULL HD Ttene-

¥

=

bl

|
!

7D

sOMV Vi

migvioiqa

nJ-oipel®}|nsuos :laooduog
nJojpeJ@[iew ueLelo wandy

81-88-209 ‘uoL

6002 ‘9 3N OUTvd



BbICTABKU

Ten. 608-83-05

Mpuem craTeit: mail@radio.ru
Bonpochbi: consult@radio.ru

PAZMO N2 6, 2009

BuU3opa "Panasonic Viera Cast IPTV™ cepumn
G10 ¢ pnaroHanbto akpaHa 137 cm (547).
Bonblue Bcex HACTOWYMBOCTU B MPO-
OBWXEHUN TENEBU3OPOB C 3KpaHaMu K3
OLED (Organic Light-Emitting Diode) —
OpraHV4eCKUX CBETOM3NYYAIOLLMX AUOOOB
[1] — nposenaeT koprnopauus SONY. Bbl-
crynasa Ha CES 2009, ogvH 13 ee pykoBo-
onTtenen pemoHcTpupoBan OLED-puc-
nnen, crmbaemulii U paxe cBoOpauvvBae-
MbI B TPyOKy. Ha BeicTaBky SONY pocta-
BUna OMbITHLIA obBpaszel TeneBmsopa ¢
caMblM GonblunMm OLED-3kpaHoM, nmeto-
LM pasMep no gparoHanu 84 om (33") u
paapelueHne FULL HD (2-9 c. a6noxkn).
[MpumeHeHnio OLED-gucrneeB B SM1eKT-
POHHBIX (oTopamMkax MOMoXMNa Hayano
amMepuKaHckast Koprnopaumst KODAK, npu-
YPOUMBLLASA MPE3eHTaUMIO 3TUX USRSV K
ceoemy 120-netuio {ocHoBaHa B 1888 r).
MN3roToBNEHHBIN N3 OpraHnyHecKkmx Martepua-
JIOB 3KpaH ¢ pa3MepomM pguaroHany 19 cm
(7,6") BbINOMIHEH C COOTHOLLEHUEM CTOPOH
16:9 n vmeer paspeweHne 800x400.
3NeKTPOoHHas pamMKa COAEPXUT BCTPOEH-
Hyto NamaTe 2 b n MoxeT no NHTepHeTy

HupepnaHpckuin koHuepH PHILIPS pas-
paboTan n BLINYCTWUA B 0OpaLleHNe OHeEHb
wmpokoakpaHHbie FULL HD LCD-teneBnzo-
pHl (PUC. 2) ¢ pparoHanso akpaHa 142 cm
(56") u cooTHoWweHneM cTopoH 21:9
(2,33:1). [NocneaHee NpubuxaeTcs K OTHO-
LLIEHMIO CTOPOH (2,39:1) KMHO9KpaHa B Co-
BPEMEHHBIX KvHOTeaTtpax. Annapar uMeer
3agHiol0 nopceeTky Ambilight Spectra [2].

dupma PANASONIC Corporation petun-
5a NpWHSATbL y4acTye BO BCEMWPHOM CO-
PEBHOBaHWM 332 YMEHBLUEHUE TOSLLMHBI
nnasmeHHbIX TeneemaopoB. Ha CES 2009
OHa JOCTaBUNA OMBITHLIN SK3EMIMASAP CBEPX-
TOHKOIO YCTPOWCTBA TOMLUMHON 8,8 MM
{pync. 3) ¢ puaroHanblo sKpaHa 137 cMm
(54™) v yxe cepuiiHo Buinyckaemble FULL
HD-06pa3susl cepyn Z TonwmHom 25,4 mm
(1") ¢ nnaroHansimm skpaHoB 127 cm (507)
n 137 cm (547). HoBble TeneBnaopsl No-
TpebnsAloT NPUMEPHO B ABa pa3a MeHblUe
3MEKTPOSHEPIUN, YEM WX NPEnLIECTBEH-
HUKWN. YTOHYEHHBIE N 3KOHOMWYHLIE YCT-
pOWCTBA HOBOIO MOKOJIEHWSI MPU3BaHbI
HENTPann3oBaTtb KPUTUKY "NNa3mel” U3-3a
YpE3MEPHOro 3HepronoTpebneHus, pas-

LLeccopoB apxutekTypsl Cell. Mwukpo-
npoueccopb obecneumealoT oo6paboTKy B
peanbHOM BPEMEHN HECKONBKUX MOTOKOB
umdpoBoro BupeocurHana. 3To Mo3eBo-
NAeT peann3oBarb psan BO3MOXHOCTEWN MO
YAYULLIEHWNIO Ka4ecTBa N300paxeHnsa 1 ap.
Kpome yxe n3BecTHo dyHKLUMK anckKen-
NWHra, npepycmarpyvBalolleit ynydlueH-
Hoe (BuKybunyeckoe, a He NIMHeHoe) Mac-
LTabmMpoBaHUe N300paXeHust IO HYXHOro
pa3peLleHnsl ¢ MOBLILLEHWEM KayecTBa,
TEXHOMOrns BKOYaeT B cebsa Tpy Oonon-
HUTENbHBIE DYHKUMKM 0BpaboTku BUAOEO-
curHana: ynydlieHve petannsauvu, WH-
TennekTyanbHylo 06paboTKy LBETOB W
NnoBLILLEHNE KoHTpacTa. OHa no3BonsieT
nonyunTs Gonee 4eTKoe WU peTanbHoe
n306paxeHne KOHTYPOB (KpacB) 06 bEKTOB
C OHOBPEMEHHBLIM CHWXEHWEM YPOBHS
wymoB MPEG-kKomMnpeccun. Kpome Toro,
obecrneunBaeTcs yNyqLeHHOe BOCMpPOn3-
BeOEHNE 3€eNIEeHOr0 W CUHEro LBETOB,
HaCHILLEHHOCTE KOTOPBIX 3a4acTylo Teps-
eTcq B npouecce arnckennuHra. bnaro-
[apsl STOMy BHIPaBHVWBaETCS OOLUWIA LBe-
ToBOW ©GanaHc Bcero usobpaxeHus. U

BEPHYBLUY- HakoHeL, 3pdeKTMBHO NpopabaruiBaloTcs
I0CS1 B €BpO- TEMHBIE CLEHBI (UeTye peTanu B 3TuUX
nevckux Mecrax) 63 N3MEHEHUA SFPKOCTU BCEX
Puc. 2 cTpaHax. ocTanbHbIX yHacTKOB.
N 1080 FULL HD
from MARS s |
- S 768 HD-Ready

- - - . 576 DVD
o 0 720 1366 1920,
Puc. 5 :
| T f o Bnaropapsi Takowi
[Puc.3 | _ _ - =T | UHTENNEKTYaIbHOM 06 -
B - paboTKe KayecTBo Te-
Qra | o JIEBU3VOHHOW KapTWH-
||Puc. 4 Kn cranpapta DVD
) ﬁ[] Qa |b———— (720x576 nKc B cucre-
) n)’nn l Ele Kopnopauvsa aemoHcTpupo-  Me PAL) nogHUMaeTcsa oo ypoBHS, 6M3Ko-
‘w | Bana BnepBble B MMpe pazpaboTaH- o K NpoMexyTouHon Hopme TBBY HD-
| HBI nopTatvBHbl Blu-Ray-nneriep  Ready (1366x768 nkc). B BEICTABOHHBIX YC-
‘ "Panasonic DMP-B15” (2-9 c. 06- noBwsiX, N0 CBUAETENLCTBY aBTopa, nocne
‘:‘w‘q " . noxkun) ¢ LCD-akpaHoMm, umetomM  nneliepa XD-E500 pelicTBATENBHO nonyya-

cBasbiBarbeH ¢ "Kodak Gallery™ — apxu-
BOM MHOXECTBA W300pasvTenbHbIX Kap-
TWH 1 dpoTorpaduii. OHa ocHalleHa KapL-
pvoepomM 1 USB-nopToM A/19 CHUTLIBaHWUS
MHMOPMaLMK C BHELIHWX KapT namsitv
(KIy, MK v HBE. Ha 2-i ¢. 06noKu noka-
3aHO AvzariHepckoe odpopMIeHne cTeHaa
KODAK ¢ OLED-¢oTopamkamu.

anaroHans 22,5cm (8,9"), paspelleHn-

I em 1024x600 rnKkc, BO3MOXHOCTLIO

11 paboTel OoT anekTpoce™ u 2,5..34

aBTOHOMHO OT BCTPOEHHOIO akKyMyrisi-

~ Topa. [nenep yKoMnneKToBaH cneuy-

anbHLIM KPOHLWITEAHOM W LUHYPOM

Ong 3Kcnnyaraumym B aBTomMobune.

Mopenb ocHauleHa kapapuaepom

. ona K SD v nHrepdenicom ana noa-
KNntodeHus K UHTepHeT.

BaameH cHeATon B 2008 . ¢ npo-
naeoacrtea FULL HD-DVD Bocnpouns-
BoOALLEl TeXHNKK Kopnopauus TOS-

HIBA ¢ aBrycra 2008 r. Ha4yana nocraensite
Hepoporon {pewesne 150 ponn. CLLUA)
nnetiep DVD mopenn XD-E500 (puc. 4).
OH pazpaboTaH C NPYMEHEHNEM TEXHOSNO-
rvn XDE (eXtended Digital Enhancement —
paclIMpeHHoe ynyudlleHne petanuaa-
umMn) OHa OCHOBaHa Ha WCMOIb30BaHUKN
MHorosiepHbIX rpadpuuecknx RISC-npo-

nocb 3aMeTHO nydwee, Gonee KadvecT-
BEHHOE N300paxeHue, YeM obecrneqrBae-
MO€ TUMNOBBLIM BOCNPOU3BOASALLUM YCTPOW-
crBom DVD. TexHonornsa XDE noseonser
noTpeduTento No-HOBOMY B3MMSHYTbL Ha
CBOM cTapble Komnekummn dunsmos Ha DVD.

O4EBMOHO, YTO TEXHHECKNE BO3MOXHOC-
TV NpowvrpeIBartens B MofHoW Mepe peanu-
3YIOTCSH NPY COEANHEHWN €0 C TENEBUIOPOM
Knacca HD-Ready nnm FULL HD. Ha puc. 5
naHo rpaduyeckoe NOsICHEHWE OTNYUIA
craHpaptoB DVD, HD-Ready, FULL HD: nno-
Laan MpsMOYroflbHUKOB XapakKTepuayloT
YKCIO BOCMPOW3BOAVMBIX 3/IEMEHTOB.

Ha cTeHpax xHOKopecKoro oobenu-
HeHns LG Takke MOXHO Oblfio BUAETb
Hepoporve nneriepsl DVD mopgenen TS 100
1 TS 200, cnocobHLIX Ha Npecbpa3oBaHre
curHasio, cHuMaemblx ¢ DVD, B kagphl
TBBY Hopmbl HD-Ready. Annapar TS-200
oTnnyaeTcs BEPTUKaNsHOM KOMIMOHOBKO C



BO3MOXHOCTBIO HAaCTEHHOTO MpYKpenne-
Hus. Mneriepbl LG (Tak xe, kak n TOSHIBA)
BOCMNPOW3BOAAT AMCKU CTaHpaptoB DivX,
CD, MP3, WMA, JPEG.

MHorvie Bemylime KomnaHum rno paspa-
©otke TB cucteM NpUBE3NM Ha BLICTaBKY
LCD-amncnnen BLICOKOIC paspelleHus ¢
anaroHansMm akpaHoB oT 51 oM (20™) no
107 oM (427), nokasbiBaloLME TPEXMEPHLIE
(3D) BraeoKMNbl U cTon-Kaopkt. Ha 6onb-
LUMHCTBE U3 HWX YBUOETH OObEMHBIE N300~
paxeHuss MOXHO ObIIO Yepes Mnonapuaa-
LIMCHHBIE O4KU. Ho HekoTopble pa3pabarsl-
Baollime nabopatopuy, HanpuMep, Wu3
vccnepoBarensckoro LeHtpa PHILIPS, nop-
paspeneHni "3D Fuzion™ aMepukKaHCKOW

komMnaHum BFG u "Fraunhofer-Geselischaft”
repmaHckoro uHctutyta FRAUNHOFER-
Institut, NpepcTaBUAN OMbITHLIE MOAENWN
CTEepeaCKONUYECKUX SKPAHORB, 151 KOTOPLIX
ouKkM He TpeboBannch. UCToOUHWMKaMK ovr-
HanoB cnyxunu MK, TpexmepHble gucnnen
VKE HaLLY MPUMEHEHWE B MNpakTuKe pado-
Tbl PXUTEKTOROB, MPOEKTUPOBLLMKOB Me-
TaNOKOHGTPYKUWA, An3aiHepoB 0pUCHbIX
WU XWUIbIX MOMELLEHWH, MNaHWPOBLLMKOB
NaHaWwadToB, 018 PEKIaMUPOBaHUS OEX-
OBl B MaraavHax n aop. BHeopeHnio TexHo-
Jlorum 06LEMHOIO BULLEO B OLITOBYIO cepy
NpPenaTCTBYIOT HenopaboTka eayHbIX HOp-
MaTUBOB W OTCYTCTBUE Pa3BfiEKATENBHOMO
cofjepxaHng. Ha 2-i4 c. oBnoxkn npen-

CTaB/ieHa BbICTABOYHasA "KOSIOHHA™ U3 He-
CKOJIbKMX CTEPEOCKOMNUHECKUX AUCMIIEER,
MNOCTPOEHHAN AMNOHCKoOW pupmort MAXELL.

JINTEPATYPA

1. MepkynoB B. CES 2008: uudpo-
Bble peanvu 3aBTpaluHero gHs. — Papgmo,
2008, Ne 6, c. 6—10; Ne 7, ¢. 6—10.

2. MepkynoB B. IFA 2008 B bEepnuHe:
MHTEpecHoro MHoro. — Papgwo, 2009,
Ne 1, ¢. 6—9; Ne 2, c. 2 06noxku, ¢. 7—9.

(OxoHuaHue cnenyer)

Penakrop — A. Mixaiinos,
WTIOCTRALMN NPEACCTAaBEHb aBTOPOM

CTpyKTypbl TOKOBOIro 3epkana
Ha NONeBbIX TPAH3UcCTOpax
B. AJIEKCEEB, r. PoctoB-Ha-oHy

lMpumererne nNoneBbix TPAH3UCTOPOB B CTPYKTYpE TOKOBOro 3epKa-
Jla No3BONNET [OCTUIrHYTb BbICOKON JIMHEHHOCTU XapaKTepPUCTUKHN
nepenaumn Toka. Mcnonb3oBaHue TOKOBOIro 3epKkana B pexume ycune-
HUA Npu mManoMm pasbpoce napamMeTpoB TPaH3UCTOPOB CHUXAET ypo-
BEHb rapMOHUK BbICOKOIO MNOPAAKA, YTO OYeHb BaXXHO AJ1S1 BbICOKOKaye-
CTBEHHOIo 3BYKOBOCIPOU3BEAECHUSI MY3bIKaslbHbIX CUrHanoB. MoxHo
npeAnonoXuTb, 4T0 HeO6XxoaMMOCTb nofbopa nap nNosieBbix TPaH3N-
cropos gana mobureneri, CaMOCTOATENbHO KOHCTPYMPYIOLMX annapa-
TYPY Ha NoJieBbiX TPAH3UCTOPaxX, GONbLUOH NMPOBGIEeMON He OKaXxeTcs.

Tokosoe 3epkano Ha MNT

BkJloueHne 6UnonsapHLIX NU NONEBbIX
TpaHaucTopos (MNT) no cxeme puc. 1 npu
YCNnoBUN MpuMeHe-

My. B Mukpocxemax Tpebyemoe COOTHO-
LIEHVE [OCTUraeTcsi COOTBETCTBYHOLLUM
BbIGOPOM pPa3MepOB TPaH3WCTOPOB Ha
KpycTanne. Ecnun xe ucnoneayiotT otaenb-

Hbl€ KOPNYCHLIE TPAH3UCTOPbI, TO Pa3Hbie
HaNPsXXEeHWUsi Ha 3NeKTPoaax U TOKU TPaH-
3UCTOPOB BNEKyT 3a CO6GOW paznuuus B
MOLLHOCTW paccemBaHus U TeMneparype
TpaH3WUCTOPORB, YTO yXyAllaeT AuHaMuye-
CKYI0 JIMHEHOCTL XapakTepUCTUKK nepe-
[auv Toka. [lna npenoTBpalleHns camo-
BO36YXOEHWA Kackana, BuINOAHEHHOTO Ha
TpaHauctope VT1 KIM7122A, BBEOEHbI
pe3uctopbl R1 1 R2.

BeixogHoW konTyp T3 Ha IMT ¢ uzonu-
POBaHHLIM 3aTBOPOM HE CBA3aH C BXOQA-
HbIM KOHTYPOM FO NOCTOSIHHOMY TOKY W
oTOoeNneH OT HEero BXOOHOW €MKOCTLIO
TpaHaucTopa VT2. MolwHoCTs, Bolaense-
Masi B BLIXOOHOM KOHTYpE, paccenBaeTcs
TpaH3ucTopom VT2. OueBnaHo, 4to T3 Ha
TPaH3ucTopax B OTAESbHLIX KOpnycax
adpdekTMBHO padoTaeT Npu paBeHCTBE
MOLUHOCTEN, pPacCeVBaeMbiX BXOOHBIM U
BbIXOHLIM KOHTYpaMK.

Ons paboTel B LUMPOKOM AuanasoHe
TeMnepaTyp nyulle WUCMoNb30BaTh CXemy
T3, NpyBeneHHyO Ha puc. 2. Pe3ncTopst

HUsA NpMGopoB oaw- Igy Tguix l‘ Wﬁx Lgix ¢ R3 1 R4 siBNISlOTCA AaT4MKaMM TOKOB COOT-
HaKOBOW CTPYKTYpb! wt BETCTBEHHO | M l. Ha pesnctope R4
Ha3bIBAIOT TOKOBLIM BO3HUKAET HaMNpsXXeHWe OoTpuLiaTENbHON
3epkanom (T3). Ana obpaTHOW c©Bsi3W, cTabunusupyiouen
COXpaHeHus paBeH- R1 RZ Ko3adPUUMEHT Nepenayn Toka nNpu nsme-
CTBa BXOAHOrO W L, — HeHUn Temnepatypsl. INpyv OAMHAKOBLIX
BbIXOAHOIO TOKOB B e ol vT1 vriz Tokax (T. €. NpU Masnon aMNMTyae CurHa-
LLUIMPOKOM MHTEpPBAa- r3 RY na) xapakTepuctuky nepepaysnm MOXHO
Ne VX W3MEHEHUs vrt viz cUUTaTh NPaKTUNECKN NNHEVHOM, NO3TOMY
TpaHaucTopkbt VT1 n T T TaKyl0 CTPYKTYPY MOXHO PEeKOMeHOoBaTb
VT2 ponxHb UMeTb ANS NCNONL30BaHUS B NPeABAPUTENBHBLIX
O[MHAaKOBbLIE MNapa- Puc. 1 Puc. 2 ycunurensx v pasorHBEPTOPAaXx.

meTpbl. Cxema T3

npeacraensier co- Zggx, MA Ugx, B

6o kackag ¢ eou- 200 &

HUYHBIM KO3 du- l l } | I

LIMEHTOM nepepaasqun KN712ZA Ru=3 0M ——=~
no toky 6e3 nsme- L—1 0
HeHus Hanpasne- 760 5 7 10M
HWSI BbIXOAHOIO TO- L /ﬁ/""“"
Ka OTHOCUTENbHO %é Ry=0 —
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Mpoxoanas xapaktepycmka T3 no
CXeME puC. 2 NPY UCNONL30B2HUU OAWHA-
koBoix 1T KM7122A {C W30n1pOBaHHLIM
32TEOPOM ¥ BERTUKANbHbIM KZHANOM)
npuBeaeHa Ha puc. 3. Kak nokasan akc-
nepuMeHT, KopdvunenT nepeaasm Ta-
KON CTPYKTYpbI paseH eanHuue (6e3 yuera
MOrpPeLHOCTEN M3MEePUTENTbHOW annapa-
Typbl). CTOK BBIXOAHOrO TpaH3vcTopa
MNOAKAICYEH Yepe3 MUNNUEMINEPMETpD K
WCTONMHUKY HanpsaxeHuna 8 B, B uenax uc-
TOKOB BKAKOMEHB! peancTopsl R3 n R4 co-
npotueneHywem no 1 Om. (poxoaHas xa-
paktepucTvka T3 0kadLBAETCH NMHENHON
B LUMPOKOM WHTEPRANE UAMEHEHURA TOKA.

CemMeGTEC BXOOHBIX XapaKTepucTuk T3,
ewinonHeHHoro Ha KM7122A, npeactasneHo
Ha puc. 4. 38eCh HaKIOH KPWBOW, ONMUCHI-
sa0LLein 3asucwmocte U, = f{l.,), Mu-
HUMANEH MPU OTCYTCTBUN CONPOTUBRNEHWR
8 uenm uctoka (R, = 0). Mpy BrMCYEHWN
TPAH3NCTOROB MO cxeme puc. 1 andde-
peHumansHoe BXOQHOE ConpoTueneque T3
MUHWMANBHO. NPy YCTAaHOBKE Pe3UCTOROR
B UENM WCTOKOB BXxoaHOE auddepeHun-
aneHoe conpaTueneHne T3 BO3PACcTaeT C
YEENMUYEHUEM HOMWHANOB 3TUX Pe3uCTo-
poB, TEMNepaTypHan CTabunbHOCTL pabo-
Tol NOBBILIAETCA, & KoahPMUUEHT nepena-
yu cTabumMaupyetrcs. Bbixoanoe conpo-
TwBNeHve T3 BENWKO W ANA MaNOMOLUHBIX
NOneBbix TP2RH3UCTOPOB JOCTUNAeT JeCaT-
KOB U JAXE COTEH KMNOOM.

ToxkoebI? Kackag Ha NT

Tokoeoe 3epkanc, B KOTOPOM Koagdn-
LMERT Nepegaun no Toky 6onee eanHiLsl,
MOXHC pacCMatpueatt Kak ycunutenb-
Hblfd K&CKap € TOKOBBIM BXOAOM. T3 Hz
NoNEBbIX TRAH3NMCTOpax HanoMuHaeT Gu-
NonsIPHBIA TRAH3UCTOP, 06NaRALLMIA Ma-
neiM apddepeHumansHbiM 8X0AHBIM CO-
NPOTUBNEHNEM, a4 CEMEWCTBO BLIXOAHLIX
XapaKkTepUCTUK Takora npubopa HanoMu-
HaeT "nenrogHbie”. OaHako B 3TOW CTRYK-
TYype MOXHO 3302BaTb KO3PPUUMEHT
nepenayy o ToKy He ToNbko Sonewe ean-
HULBY, HO U MEHbLUE.

vr 2 vrt
K712z KN71264A

l l K7122A KN7122A

eavnnue. ECTeCTBEHHO, B 3TOM Chny4ae
oba TpaH3aucTopa 0aHOro Tvna.

Cxema npeoOpasoeaTtens yoka, noka-
3aHHaA Ha pwc. §,B, otnuyaercsa koaddn-
UMEHTOM NepenadYy Toka MeHbLUE eguHi-
ubl ¥ B A3HHOM CITyae Npu COOTBETCTBYIO-
wrx HoMuHanax cocrasnaet K, =0,1.

Bo sCex Tpex 0AUHaKOoBBIX MO CTPYKTY-
pe Kackanax, Kak U B OunonRpHOM TpaH-
3NCTOpE, UHBEPTUPYETCR BXOAHON CUrHan
rno Hanpaxenuw, TemneparypHas cra-
BubHOCTL 3TUMX KACKAn08 AOCTATOMHO
BLICOKAA.

ManklM COMNPOTUBAEHWUEM MG NEPEMEHHO-
My TOKY.

[MOHATHO, YTO ONTUMANBHBINA BEPWEHT —
paboTa TPaH3IUCTOPOB KacKkaga ¢ oovKHa-
KOBOW NNOTHOCTLID TOKa {OTHOCHTENbHO
nnowaay Kpuctannos) v 6An3kuMU No
3HAYEHUIO HANPAKEHUAMU CTOK—MUCTOK.
Ang nony4eHa MakCUMabHOW MUHENHO-
CTW KaCKana B8 BLIXOAHOW LIENW 4OCTaTOY-
HO COXPaHATL HAMNPsXeHNe, HeMHOro npe-
sbilaLLee HanpsxeHue Us, (ons 6one-
WKHCTB2 TPaH3UCTOPOB C BEPTUKANbHbIM
kaHanom Uay = 3.,5...4,5 B), a Hanbonee
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Ha pwc. 5,2 npyeBegeHa cxema MoLy-
HOMO Kackapa Ha ocHoee T3, y koToporo
NUHERHLIN KO3MDMUMEeHT nepeagaqn No
TOKy paeeH 10 gna  Tpaw3wcTOpoB
KN7126A v KN7122A. On onpeaensetca
NPakTW4ECKyY COOTHOLIEHWeM nnoluaneit
KPUCTANMOB NMpu YCNOBYM PABEHCTBA geit-
CTBYIOLLErO HaNpaXeHns 3aTBOP—MUCTOK,
M3IMEPEHHOrO NPU OTHOLUEHUY TOKOB
yepes kaHanbl 0auH K AeCATU.

Ha puc. 5,6 naobpaxerna cxema T3 ¢
K03MOULMEHTOM NEPeaaM TOKA, PRBHEIM
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BxoaHoe conpoTvenexue no nepemed-
HOMY TOKY TAKOro Kackana umeet Hebornb-
Wwoe 3Ha4YeHre. TeM HE MEHEE NPoRBNe-
Hve addekTa Munnepa (BrusiHWE eMKo-
CTW CTOK—3ATROP BbIXOAHOTO TRAH3UCTO-
pa Ha younuTenbHble CBOMCTBA Kackapna),
BO3HUKAKLUEE HA EBbLICOKUX 4YaCTQTAaX,
HAPYLUAeT KOMMEHCaAUUID HEeNHERHOCTY
XapaKTepUCTUK TPaH3WCTOPOB U NPUBO-
ONT K YBENNYEHWIO HESMHENHBIX UCKaXEe-
HUA Ha BLIX0OEe kackapa. na vux yMeHb-
WeHns OH A0NXEH paBoTaTh HR HarPy3Ky ©

ONTUMANBLHON Harpy3koi ans Hero oka-
XeTca OunonapHEId TPaH3WCTopP, BKIC-
YeHHBIM NO cxemMe C obLyen Ga3on (MVHU-
MancHOE BXOAZHOE CONPOTUBNEHWe). Ha
OCHOBE TaKOi KaCcKOQHOW CTPYKTYPbI
MOXHO MONYUATE BBICOKOAMMHENHbIN YCU-
NUTENbHDbIA Kackag,.

CxemMa TaKorQ ynydleHHoOro Kackaga
npeacrasneHa Ha pmc. 6. Kak BMgHo 13
CXeMbl Ha pucC. 6,a, NoNeBble TPaH3UCTO-
pel VT1 u VT2 (KM7122A) paGotawr B
BNM3KOM PEXUME N0 HANPAXEHWNIC CTOK—
ucToK. BxogHoe nanpaxenve cnabo 3aeu-
CUT OT BXOQHOMO TOKA, HMTO YKA3LIBAGT HA
O4EHb HW3K0E BXOOQHOE CONPOTWBNEHWE
Kackaga.

Takas cxemMa BKIOHEHUR TPRH3UCTopa
VT1 no3eonseT co34aTk BLICOKOCTabUNb-
Hbll, HE OABEPXEHHLIN gecTabunuiv-
PYIOWMM BHELWHWM (akTopam HenuHen-
HEIM Npeobpasosartent BXOAHOTO TOKa B
HANPAXEHVE YNPABASHNUA TPAH3UCTOROM
VT2 (KM7122A). B peaynbrate KOMNeHca-
LU UCKAXEHVA X2P2KTEPUGTVKA Nepeaa-
4K TOKA OKa3bIBRETCSH NUHEHHOMN.

Ha vactotax eeiwe 3...4 MIU HauvHaeT
CKa3biBATLCR BNURAHME peancTopa R2 un
MEX3NEKTPOAHLIX EMKOCTEN TpaH3aucTopa
VT1: BO3HWKRIOT HAB0BLIE NCKAXEHUS, B



pe3ynLTaTe Ha BHX0OAE TOKOBOrO KACKaaa
MOSBNAETCH MCKANKEHHBIA CUIHan.

Ha puc. 6,6 npueeacHa CxemMa kackaaa
C M&HbLUWM YUGNOM 3neMeHToB. Bo Bxoa-
HOW Leny TPan3ucTop MMEeT Manoe aud-
depenupansHoe conpotuengrsue. Korga
M3MEHEHWE BXOAHOT 0 TOKA HE NPEBLILLAET
5...10 paa, HanpsxXeHWe Ha TpaH3ncTope
VIl MOXHO CUYUTATE NOCTOSIHHBIM.
Nonxnoyerwe 6asel TpaHaucTopa VT3 K
BXOAHOM UENu No3sonseT CHMAUTL BNWS-
HWE eMKOTTU CTOK—3ateop VT2, HO BBO-
OMT B LENb AuHAMUYECKYIO eMKOTTb Cg,
Tpananctopa VT3, Heaoctatok CTpykTy-
pLl, NPUBEAEHHOM Ha pue. 6,6, — nanuuue
Pa3HuLLbl HANPRXEHWIA CTOK—WCTOK TRaH-
auctopoe VT1 u VT2, 2 Takxe temnepa-
TYPHOW 3aBucumocTn Gasa—amutrep
TpaHaucTopa V3. YCTpaHutk 3T Heao-
CTATKN MOXHO, TNPUMEHAS CTPYKTYPY.
naobpaxenryio Ha pwuc. 6,8. Monesve
TpaxsucTopel VT2 n VT4 obpasyior T3.
BunonspHeie TpaHauctopsl VT1 1 VT3
NPeACTABNSIOT 2KANOTMYHYIO CTPYKTYPY,
KoTopas ofBecneyneaeT NpakTU4eCKM
OAMHAKOBOE HANPAXEHWE Ha CTokax
NONERbIX TPAH3NCTOROR.

Bonee cnoxnas cxema Kackana NMHEN-
HOrO TOKOBOrO YCWUNEHWA NPUBEAEHA Ha
puc. 7,a. Ha cTok TpaHaucTopa V12 no-
[AETCA AONOAHWTENLHOE HaNPRAXeHUe
nuradus  +U.,. o

CxeMy TNOXHOrQ TOKOBOIO Kackaaa
PEKOMEHAYETCA MPUMEHATL AN MOLLHOM
Harpy3kmu npu kosdpduumenTe nepeaun
Toka Bonee 10. Takan CXeMa BKIOYEHUA
NO3BONFRET YMEHbLUUTE @MKOCTE N0 BXOAY:
ynpasnsaowmin TpaH3auctop VT2 moxer
VMETb @MKOCTb 3aTRGP—CTOK B 5... 10 pas
MEHDbLUE, Y&M MOLUHBLI BLIXOQHOM TRaH3M-
cTop VT3, yeM v onpeaensTes xopoLure
CKOPOCTHBIE XapaKTePUCTUKK Takaro Kac-
Kapa. Ana yrenmueHun koadduuneHTa
nepeaaYn Toka BABOE NapannesnsHo TpaH-
3ucTopy VT3 HeoBxoarMo BKIIQUMTE eLue
O4VH TAKoM xe. Cxema Takoro yemnurenb-
HOMO Kackana npueeneHa Ha puc. 7,6.

MHTEpPECHO OTMETUTL: NPK NOAKAKONEe-
HUM acumnnorpada K Bxoay TOKOBOIO Kac-
kaga HabmopaeTcs HanpaxeHve HeaHa-
YUTENbHOW AMIMANTYAL C NOMEXaMH; Ha
BLIXOAE KacKana amMinTyaa HEWCKAKeH-
HOMO CUrHAN2 AOCTUraeT eAUHUL ¥ AeCHT-
KOB BOIbT.

XapaxTepuCTHMKW TOKOBOTO Kackaga

Kackag T3, vmeowuin koapduumens
nepeaadn Toka K, = 10, 8uiNONHEH No
CXEME Ha pWC, 5,2 Ha NoneBbix TPaH3WUCTO-
pax € N-KAHANOM BEPTUKANLHON CTPYKTY-
pel. Bo Bx0aHOM LENW NpYMEHEH TpaK3w-
ctop KIM7122A, a B BuixogHon — KIM7126A.

3Ty NOAYNPOBOAHMKOBYIO TTPYKTYPY MOX-
HO HA3BAaTb NONEBLIM “TOKOBLIM TPAH3N-
cropom” {(nanee [1TT), BEIXOAHLIE XapaK-
TEPUCTUKN KOTOROTO NPEACTABNEHbl HA
puc. 8. OH1 CHATLI ¢ NOMOLLLIO Npubopa
N2-56A 1 BLIMAGAT BECBM2 NMPUBNEKA-
TensHO. [MTT MEeET CEMENCTBO BLIXOLHLIX
XapakTEPUCTHUK NMEHTOAHOIC TWUNAa, 4TO
rapaHTupyeT S0Nbuioe BbIXOAHOE CONPo-

TUBNEHUE 3TOMY TUny npubopoe.

KoadpuumeHT nepenasqu Toka T3, noka-
32HHOTO Ha puUC. 5,6, NpY NpasuMAEHO NoAD-
OpaHHBIX PE3VCTOPAEX B MCTOKAX HE 38BUCUT
OT BBLIXOGHOIO TOKA. Ha pwue. 9 npueeaeHb!
XaP2KTEPMICTUKU 3aBUCUMOCTI KOXDdurL-
€HTa Mepeazyy 8 LUMPOKOM AWanasoHe
paboyero Toka Npy PasAUYHLIX COOTHOLLE-
HUAX PE3VCTOPOB B LENsX wcTokose. B ana-
NOrOBOM YCTPONCTBE Takon kackapn Gyner
BHOCHUTL MAILIE HENMHEMHBIE UCKAXERNS
TONLKO NPWM YCNOBWMWM PABEHCTBA CONPO-

TUBNEHWS PE3NCTOROB B LUENAX MCTOKOR.

Ecnu cOnpoTUBNEHWE PEe3ncTopa B
BLIXOAHOW LeNW MEHbLUE, YeM BO BXod-
HOR, TO KO3DULMEHT Nepegaq TOKOBO-
ro kackapa 6onblue egunubl {puc. 9,

kpueas R1/R4 = 2).

YMEeHbLUEHUE CONPOTUBNEHUA BO BXOA-
HOM Leny NPYBOOWT K NaaeHum Ko3ddn-
LWEHTA Mepenayn v NPeacTasneHc wHa

puc. 9 kpueoin, npu R1/R4 = 0,5.
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VT1, puc. 7,a), 8 npa r I ] | |
paza  fpessaeT 40 mA e
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TokoBbili Kackas, ConepxuT B cefie nee | | |
CTPYKTYPH, NEpBas M3 KOTOpbIX OCyle- l 1 /’
CTBNAET HenwHehnoe npeobpazoBaHve 14 —;— Ry=10m — 4 — 7
EXOOHOI0 TOKA B HANPAXEHUE, T. €. BHOCUT j Tax=10 A e 2
MCKaXEHWSA BO BXOGHOM CUrHAnN, & BTopas | A -
NPeabpaayeT 5T0 HANPAXEHWE B BLIXOA- 10 . g mA — |
HOWM TOK, KOMMEHCHPYA WCKAXEHWS! BO ; N 8 mA A
BXOAHOM CTPYKTYPE, E PE3YNLTATE HEro Ha 8 7 A -
BbLIXOAE KACKana NoMYHaETCA HEWCKAKEH- e
Hbi curHan. CrekTpanbHulll aHANU3 Bbi- & MA
XOOHOrO CUrHana nokaswBaeT NoNTY Non- ) t 5 mA
HOE OTCYTCTERME BTOPOM M Tem Gonee e Y
TPETBEN FAPMOHNK UCKAXEHWIA. p

KoadxprupenT nepenayu no toky 5To- I mMA
ro Kackaaa OnpPeaenseTca XapakTepucTn- 2 MA
Kamu TpansucTopoe VT1 1 VT3. Tok, npo- 2
TEKAOLMA Hepes TpaH3ucTop VT2, He 1 MA
BAUAET HA KOAPOULIMEHT NEPeaaIn CNOX- |
ROTS TOXOBOTO KACKAAR U MOXET UMETe  pue. 10 O 20 40 60 80 100 120 140 160 180 200 220 Uy, B

maBoe 3HaueHue.
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PE3UCTOPOE B Li€NE UCTOKa UCMOML3yeTca
KaKk AONONHUTENLHOE CPEARCTBO C1abum-
3auMm NapameTpos.

0 noafope nap TPaH3UCTOPOR

Ara TOKOBOro Kackana W TOKOBOro
3epkana, 06pasyemMbix OTAENbHBIMU MPY-
Oopamu, HEOOXOaMMO 0co00e BHUMaHUE
yoenste pasbpocy napamerpos naccus-
HbIX 1 BKTUBHBIX 3NEMEHTOB.

MacCuBHBIE BNEMERTH NyYlle BCero
MCNONL30BATL C AONYCKaMU No paabpocy
napameTpos He Gonee *5 %. B Hanbonee
OTBETCTBEHHBLIX Crydaax CnegyeTt npume-
HATbH KOMNOHEHTLI ¢ pa3bpocomM No napa-
MeTpam B 1—2 %, 4TO rapaHTUpyeT Npu-
EMNEMYID TOHHOCTL pPaloTel TOKOBOIO
kackaga. Mcnonb30BaHuWe 3NeKTPOHHDIX
KoMnoHeHTos ¢ ponyckamum 10—20 %
Be0eT K YXYAWEHU erc JIMHeWHOCTH,
CO304BaA YCNOBUA BO3HWKHOBEHWA rap-
MOHMYECKUX COCTABASHOLLIMX.

AT € U30MMPOBAHHLIM 32TROPOM UME-
10T, Kak NPasuno, 3HaYMTENbHLI pa3bpoc
HaNPAXEHUS OTCEYKM U KPYTWAHBL. Tak,
NpUMEHSEMLIE aBTOPOM TPAH3UCTOPL! C
BEPTUKANEHBIM KaHanom nogbupanmice no
HaNPSAXEHWIO OTCeYKW, OKa3LIBRIOLEMY
MAKCHManNeHOE BOIASUCTBWE HA MUHEN-
HOCTE TOKOBOTO Kackaaa.

Cxema navfonee npocToro yctpon-
ctea gna noatopa T No BXOARLIM x2pak-
TEPUCTMKAM NpweegeHa Ha puc. 13,a,
Orpanuaueaownin pesuctop R, , 3anaet
TOK CTOKA, ABNSICLUMACS NAMEPUTENLHEIM
TOKOM |;. 3TOT TOK NO BEAUHUHE JO/XEH
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VTt v vr viz VTt
Puc. 13

ObiTb ONU3KMM K PEeanbHOMY TOKY, npw
KOTOPOM TOKOBLIM kackap, GyneTt paGotats
B KOHKpETHOM ycunurene. MO Tpau3n-
CTOpbl NOOGWPZIDT N0 HaNPAXEHUIO 3a-
TBOP—WCTOK {CTOK—MUCTOK) NpK 3a0ax-
HOM TOKE CTOKa. YeM TouHee noaobtpans)
TPAH3UCTOPH NO BXOAHOMY NapameTpy,
TeM Bonee NMHEEH peXVM TOKOBOro Kac-
kapa. Ha puc. 13,a Mexay CTOKOM M
3aTROPOM TpaHaucTopa V11 oTcyTcreyer
pes3ucTop. pu ydate aononHnTeNbHbIX
TpeGoBaHVit Ha NpPakTWKe NONYCKAETCH
COBAMHEHWE 3A3TBOPA W CTOKA TPAH3UCTO-
pa VT1 emecTe. Tpebyerca MuHMU3vpo-
8aTb PACCTOAHWE MEXAYy BbIBOJAMUY
3aTBOpa W CTOKA ANA NPEACTBPALLEHUS
€amMoBO30YXAEHWA TPaH3ancTopa.

Ha puc. 13,6 npveeaeHa MocCToBasa
cxema mamepenmuid ans nopbopa napel
TpausucTopoe. Ycnoeun GanaHCUpoBKU
MOCTa NPU OAMHAKOBOM CONPOTUBIIEHNM

peavcTopoe R1 1 R3 3aknoualoTcs B
COOTBETCTBMM N2PAMETPOB TPAH3UCTO-
poe VTt nVT2,

CxeMa Oonee CnoxHoro ycrpoicrea
ana 01060pa No BXOOHBIM N2PaMeTpam
npuveegeHa Ha puc. 13,8. VI1 1 VT3 —
noabupaemele TRAH3WCTOPLI, @ TPaH3IW-
crop VT2 3apaer HanpsxeHue Ha 32TeO-
pax uccnegyeMblx TpaH3aucTopos. 3T1o
YCTPCUCTBO NO3BONSET 0TOupaTh TPanan-
CTOpbl, paboTaume 8 330aHHOM auana-
30HE TOKOB.

PasHbie DNoWaay KpUCTannoB TPaH3u-
cTtopoe VT1 v VT3 npegnonaraor BaGop
paanuyHbix pabaynx Tokor | 1 ;. U3meHan
CONPOTYENEHWE NEPEMEHHOM0 pe3ucTopa
R3, MOXHO NPOBEpUTL COMETAHWE NOABU-
paembix TPAH3UCTOPOB B LUMPOKOM Aua-
nasoHe pabdounx TOKOB.

Pegaxyop — A, Cokonos, rpaguxa — 0. Axapees

YCTPO#CTBO ynpasneHus

BEHTUNATOPOM
H. POTOB, r. PocroB-+Ha-Lony

fipeanaraemsiii BApUAHT ABYXNOPOrOBOTO perynuporanns obgysa
TENA00TBORA BEHTUARTOPOM UMEET HENbio MUHUMUIALNIO aKyCcTH-
4eckoro wyma. flpegnaraemeiii aBTOPOM anropuTM, O ero MHEHWIO,
Hanbonee onTnmaner [NK MOLHbIX 1 MHOFOK8HAaNbHbIX YCUANTEREH

3BYKOBO# YacCTOThi,

HCNONbLIYEMbIX B OBITOBBIX KOMIAEKCAX.

fTpuMeHeHHbie CXeMHbie pelieHusn obecnewuBanT HaBEeXHOCTL
JanycKka BeHTHARTOPpA nNpn ARVTENLHOE IKCAAYATAUNY,

BIXOAHAA MOLLHOCTL OHTOBLIX yeunu-

Tenen gocTuraeT CoOTEH BATT, & HUCNo
K&HanoR — g0 NSTU—CemMn. IT0 NPUBO-
AT K 3HANUTENLHOMY BLIGEMNEHUIC Tenna
BLIXOAHBIMYM K2CKaaamun, NO3TOMY BCE
6onbluyld NONynapHocTk NpuobpertaeT
AKTUBHOE OXNAaXOEHWE YCUAUTENbHBIX
yctpoicte. 064ay8 TENNOOTBOOOB BEHTU-
JIATOpaM A28HO CTaST HOPMOK B Npodec-
CUCHABHOW annapaType IByKOyCUNEHNA,
0AHAKO0 Ana BLITOBOM TEXHWKY OH MMEeT K
PAa HEAOCTATKOB:

— NOBLILLEHHBIY YPOBEHE LLIYMA B NAy-
33X 1 H3 M2N0OA rPOMKOCT,

— 3anLineHue TennooTeOaO0B U YCT-
POMCTBA B LIENIOM, YTO NPUBOAMT K yXya-
LUEHMIO TENNOOTAAYN,

— 3anbinesre Camoro BeHTHUNSTOpa
YCKOPAET €ro U3HOC U CHUXRET CPOK
cnyx6bl, 2 0TKa3 BEHTUIATOPE NPUEOOUT K
BbIXOQy YCUNUTESs n3 CTpOs BCAEACTBWE
neperpesa.

MNo3ToMy ONTUMENbHBIM  NPEACTAB-
n\eTCs Cneayloulee peLleHne: NRCCUBHO-

ro OXNaxaeHusi ACNXHO BhiITb AOCTATONHO
ana pafotol YCUNUTENBHOrO YCTPOMCTER

H2 XONOCTOM XOAE U Ha HeBOSBELIOR TPOM-
KOCTH, KOraa Harpes BBIXOOHLIX TPaH3u-
cTopos {(pabotaowmx B knacce AB wnu B)
HEBLICOK. [Mpn ganpHenwem noseilueHun
BLIXOAHON MOLLHOCTI BIIIIONSETCH BEHTH-
nATOpP. JOCTOMHCTBA TYT OYEBUOHEI OT-
CYTCTBYET /MILUHWIA LUYM, YMEHBbLUAETCR
3anbinNeHue YCUnNUTens, NoRHLUAETCs pe-
CYpC BEHTUNATOpa, YCUNWTeNb He Mno-
BPEXA3eTCA NPW OTK23€ EBEeHTWNRTOpa
{npn pabote Ha HeGOoNBLUOH MPOMKOCTH).
CylLeCTBYIOT pasHbie cnocobsl ynpas-
NEHWA BEHTUASTOPOM CUCTEMBI OXNaXAae-
HUA. B NPOMBILLNEHHbIX aNNapaTax BEHTH-
NATop 066MHO BKMONABTCH MNPU YCTAHOB-
Ke PerynaTopa rpoMKoCTH B NONOXEHWE,
6nm3koe K MakCrmMymy. B noburensckots
NPakTUKe HaXOAAT NPyMEHeHWe pene,
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BKMIOYAKOLME BEHTUNATOPR npu GONbLIOM
ypoBHe curHana. o MHeHuio aBTopa, Bce
NoA0GHLIE CUCTEMBI MMEIOT OANH NPYHLIU-
NUanbHBN HEAOCTATOK — UHGPOPMALUUS O
Harpeee yCTPOMCTBZ HOCWUT KOCBEHHbLIN
xapakrep. lpn 60NbLIOM YpOBHE BXOAHO-
ro CUFHANA BbICOKAA BEIXOAHAS MOLLHOCTE
[OCTUrABTCA A2DKE NPU NONOXKEHUM pery-
NATORa rPOMKOCTH, J2NEKOM OT MaKCUMYy-
Ma. A BEHTUAIATOP NPY ATOM HE BKAKIMAET-
cA. Vinn gpyroil npuMep: 3KCinyaTtaums
YCWINTENS B XapKoM knvmare nubo ycra-
HOEBKZ Ero B TaKDE MECTO, r4e 32TRYOHEHA
€CTeCTBEHHAs UMPKynaumwa Boagyxa (e
HULLY), NPUBEZET K TOMY, 4TO OH neperpe-
€TCA ¥ NPU HW3KOM YPOBHE BbIXCOHOIO
curHana.

Hauny4wimia apMaHT — UCNONb3ORATL
A2TUMK TeMNEPATYPLI M YNPaenaTe BEHTW-
NATOPOM B 32BMCVMMOCTU OT TEMMNEpAaTypPbl
TENNOOTBOAZ BLIXOOHLIX TPAH3UCTOPOR. B
ITOM CAYN3E OXNAXAECHWME NPON3BOANTCH
MMEHHO TOrga, Korna oHo Heobxoaumo,
Kakol 661 HY Beina NpuyvHa neperpesa.
Kpome Toro, undopmauus o neperpese,
CHMMAeMaa € gaTynMka TeMnepaTyphbl,
MOXET BhiTe MCNONb30RAKA 119 yrpasne-
HWA CUCTEMON 3ALMTHOTG OTKIIKOYEHWS
{"cnacawen xn3Hb" yCUIuTENo) v CooT-
BETCTBYIOLLEN tiIHAUKALIIN.

MNpepnaraeMoe YCTPOWCTBO yirpasne-
HWS BEHTWIATOROM OXnaxaeHus annapa-
TYPbl ¥MEET NPOCTYI0 KOHCTPYKLUIO, HE
COAEPXUT JePUUNTHBEX NeTanei v He
TpeGoBaTensHO K NUTaHMO, obecneuBan
nptt STOM WHTENeKTyaNnbHOEe MHOrocTy-
nenyaToe oxnaxpeHuwe. lNpuHuwn ero
paboThl MANKCTRPUPYET rpaduK Ha puc. 1.

MMpu HeBoNbLLOK paccensagemMei MOLLL-
HOCTU HanNpsxXeHWe Ha BEHTUIATOPE
paBHO My, C POCTOM MOLUHOCTY TEMNE-
parypa TeNnooTBO/AA PacTeT, M Koraa oHa
aocTuraeT 40 °C, BEHTUNATOP BKAKOYAET-
cs. HanpsxeHwe ua tem cocrasnset 6 B,
CKOPOCTb BRALLEHWA HeGoNbLIZa U BeHTU-
NATOp He npou3soanT wyma. Oprako
P PeKTUBHOCTL OXNAaXAEHUS 3aMETHO
goapacTaer. (Mpy MowHocTy 9...12 Br
3P PEKTUBHOCTE AKTUBHOIO OXNAXAEHWS
HABCTONbKO BbICOKE, 4YTO 4epe3 oaHy-aBe
MWHYTH! TEMNEpPaTypa ONyCKAeTCA HUxe
35 °C, 4TO BHIILIBAET BLIK/IOYEHVE BEHTH-
natopa. B cucreme cneuwansHo npeny-
CcMOTPEH ructepesuc 5...7 °C gna Toro,
YTOOB CHU3WTL 4HACTOTY BKKOUEHUA—
BbKIIOYEHVA BEHTWIATOPA W UHTEPRAN
MOLUHOCTH, KOrga NPOWCXCAUT Takoe
“LUMPOTHO-UMNYNBLCHOE”  ynpasneHue,
0C00EHHD NP HEYAAYHOM PACNONOXEHWN
TepMopaTivka. C NpeBLILEHNEM MOLLHO-
ctv 12...15 Bt eenTunarop paGotaer
HenpepbBHO (6naronapsa Hanuuuio rucTe-
pesnca), 8 ITOM cnydae TemnepaTtypa
TENNOOTBOAA OKA3LIBAETCH HUXE, Y4eM
NPy MOLUHOGTW 8..9Bw

Takoi "6ecllyMHbI” pexnMd paboTbl
COXpaHAeTCa 40 MOLHOCTY pacCesaHuA
4Q BT, KOrpa Temneparypa TEooTBOSA
noesiwaeTcs go 50 °C. MNpu aansHenwem
pOCTE PacCevnBacMon MOLWHOCTY Hanpa-
XEHWE Ha BEHTUNATOPE HAYMHAET NNABHO
NOBLILWATLCA U 3PPEKTUBHOCTL OXNAXAE-
HUS ewe Bonelwe yeenuvveaerca. B pe-
3yneTare B UHTEpPBANE  MOLLKOCTY
40...70 BT TemMneparypa W3IMEHSETCR OT
50 no npumMepkHo 53 °C. LWym pabGotawowe-
ro BEHTUNATOPA TaKke Bo3pacTaeT, ogHa-
KO TaKas CUTyauus CooTeeTcTeyeT paboTe
younutens ¢ GonbLUoN rpOMKOGCTLIO, U LUYM

BEHTWNATOPR HE 3aMETEH HA DOHE IPOM-
KOro 3eyka. MNpuuem GoAbLUMHCTBO BEHTU-
NATOPOR HAYWHAET 3aMETHO "LWyMeTs" np
HanNpPsRXeHUU MUTAHVR, NPEBLILIAIDLLEM
9 B, 4TO COOTBETCTBYET PacCEevBaemolt
MowHocT1 60 BT Mpw Temnepartype Go-
nee 55 °C HanpaxeHre Ha BEHTUNATOPEe
MaKCUMANbHO ¢ OXM2XAEHUE DPOU3BO-
AVTGA HawBonee WHTEHCUBHO, YPOBEHL
LWyYM2 NPY 3TOM HECYLLECTBEHEH — pPeyb
MAET O COXpaHeHuw patoTocnocoBHOCTY
YCWINTENA.

Cxema yoTpoilCcTBR npuBeaeHa Ha
puc. 2. B Ka4ecTee TEpMOAARTHUKR UC-
NONb3yeTCA TEPMOPEe3sncTop C oTpuua-
TenbHbiM TKC (Tepmuctop) RK1, KoToptii
TOBMECTHO € peawncTtopamu R1, R2, R8
00pasyeT pgenuTesns Hanpsxexua. Hanpa-
XEHWe C penuTens, 3aBucsLUee oT Temne-
paTypbl, NoaaeTen Ha Tpurrep lWmwTra Ha
Tpausuctopax VT 1, VT2. MNpu NnoBbllueHn
BXOOHOIQ HANPAXEHUS TPUITEep BKKua-
eTCs, Npu 3TOM Noneeoit Tpaw3ucTop VT3
{3aKpLITEI 8 MCXOQHOM COCTORHWMW) OT-
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MyHKTUPHBIE NMHUKM Ha rpaduke NoKa-
3bIBAIOT, KAK WIMEHANACH Okl TEMNEpaTy-
pa, ecnun 661 HEe NPOUCX0AVNO BKNIDYEHWE
cnegyowein Crynesy oxnaxpenus. Ecnmn
NPUHATL MAKCUMBENBHG LONYCTVMON TEM-
neparypoi TennooTeoaa sHaseHne 60 °C,
TO NPU eCcTeCTBEHHOM OXNAXAEHUW npe-
AenbHaa pacceuBaeMan MOLHOCTL Brina
6l paBHa 20 BT, 2 NpU HU3KOCKOPOCTHOM
AKTUBHOM OXnaxaeHuw — 65 BT. Npu He-
npepbieHoin paboTe BEHTUNATORA MOXHO
6bino Gbl NONYYUTE TE XE CaMble MakCw-
ManeHete 90...95 Br, HO 9TO conpoeoxXaa-
NOCh Bl 3HAYHUTENbHBLIM LIYMOM H2 Manoi
FPOMKOCTU, TOTAA Kak 8 NpeanaraeMoM
YCTPOWCTEE LYM OTCYTCTBYET 0 MOLLHO-
cTw 40...50 BT 1 HeaHauuTENEH A0 60 BT.

Mpaguk Ha puc. 1 NoNy4eH Ha MakeTe
YCTPOWCTBA NpK UCNONLIOBaHUU TENNO-
0TBOAZ Nnowaabo 200 cm’ U BERTUNRTO-
pa cpegHero Tunopasmepa (60x60 mm).
3HaueHUs TeMNepaTypb! BKIHEHUS CTy-
nexelt OxNaxaeHus BoibpaHbl A0CTETOYHO
NPOU3BOABHO.

KPLIBAETCS U NOAAET HANPSKEHUE HA ABW-
ratens M1 seHTunsaTopa. Mockonbky no-
CNeAoBaTENbHO ¢ ABUraTeneM BKIIOYEH
ctabunutpoH VD1, HappsXxeHue Ha BeH-
TUNATOPE MEHbLUE HANPAXEHUA NUTAHWVA
H& BENMMYUHY HanpsXeHus ctabunuiauum
crabunutpona. Bentunarop pabotaeTt Ha
Maneix oGopoTax. [Mpy paneHenwemM poc-
TE TEMNEepaTypbl HANPAXEHWE C aenuTens
TakXKe pacTeT, v NpU HEKOTOPOM €ero
3HAYEHMK OTKPLIBRETCHA TpaHaucTop VT4
3TOT TPaAH3WCTOP WYHTUPYET Lenb
VT3VD1, » HanpsxeHue Ha BEHTUNATOpPE
nossiwaerca. Mockonbky B kavecTee VT4
MCNONB3YETCH TPAH3UCTOP C BONbLIOH
KPYTU3HOW, TO NPUPOCT BXOAHOIC HANPA-
XeHus, nNpw koTopoM VT4 nepexoauT B
OTKPLITOE COCTOAHME, HeGonkWwoi, 1 yBe-
ANMHEHWE CKOPOCTY BPALULEHUS BEHTUNATO-
pa Ao MaKCUMyMma [pPOUCX0BnT NpU
+HeGONbLUIOM USMEHEHU TEMMNEPaTYPH .
KougeHncatop C1 dopoupyer 3anyck
ABUrATENS BEHTWATOPA NPV BKIKOYEHWN
€ro NP HU3KOM HaNPSXEHUU NEPERON CTy-



NeHn oxsiaxaeHus. IT0 No3BONAeT Ha-
[EXHO 3anyckaTb BEHTUNATOP Aaxe npu
ero 3anbiNeHun, Korga MOMEHT TpeHus
Basia nosblwer. Konpercarop C2 cHuxaer
nynbcauuu Hanps>keHus Ha nsurarene
npy perysivpoBaHuun Hanpsixewnus. Ecnu
yCTPOWCTBO NUTaAETCs OT OTAENbHOro ca-
MOCTOSTENbHOIO UCTO4HUKA, TO C2 MOXHO
VCKJTIONUTD.

MNopcTtpoeurbimu pesncropamu R2 u
R8 ycranaenvealoT noporu cpabartbiBanvs
cTyneHen oxnaxaenus. Ceeroguon HL1 —
VMHOVKATOP BKNOYeHus obayea, npuyem
€ro SpKOCTb CUrHaNU3upyeT O Hanpsxe-
HUW Ha BEHTUNATOPE, a CNefoBaTesibHO, U
o Temneparype. [pu xenaHun Nony4nTb
6onblue nHpopMaumMn y3en MHAVKauumn
MOXHO YCNOXHUTb, MPUMEHUB, HAaNPUMep,
[Ba CBETOAMOAA C PasHbIM LIBETOM CBENe-
HNA.

Ecnv HeobxopuMO KOHTPONMpoBaTb
TEMNepaTypy HECKOJIbKMX TeNNOOTBOAOB,
TO MOXHO UCNONb30BaTb HECKONBKO OOHO-
TUMHBIX TEPMUCTOPOB, BKITIOYEHHBbIX Na-
pannenbHo (NPONOPLUMOHaNbHO YMEHbLUIVB
conpotuenenue R1). Tpu 3tom BCnep-
CTBME HENUHEWHOCTW TemMnepaTypHOW
xapakTepuctuku cuctema 6yger B 605b-
wen cteneHu pearvpoBars Ha Haubonee
ropsiquii 06bEKT, 4TO NOBLICUT HAAEXHOCTb
YCTPOMCTBA B LIENOM.

Y3en MOXHO NUTaTk 1M OT UCTOHHMKAE C
MEHbLLUMM HanNpPsXeHNneM, HO NpU 3TOM
CHU3UTCH MakcuMasibHasa 3PPEKTMBHOCTb
OXNaxaeHust.

Koncrpykuusa n geranwn. Y3en pery-
JNIMPOBaHNs BLINOMHEH HA NEYaTHONW nnare
13 GONLrMPoOBaHHOTO CTEKIOTEKCTONUTA.
HobuBaTbCcs Manbix pa3MepoB nnathl,
MCnosibayss SMD-KOMMNOREHTHI, aBTOP CHX-
TaeT HeuenecoobpasHbiM; ecnu UCNonb-
3YyI0TCS CPABHUTENbHO KPYNHOrabapuTHble
TennooTeoab, ceobogHoe MecTo Ans
YCTPOMCTBA YNpasfieHUs B ycunuTtene
HanpeTca. BHewHuin Bua, nnatbl NnokasaH
Ha puc. 3, a YepTexu pucyHKa nNnevaTHom
nnarbl U PaCNONOXEHUS 3NEMEHTOB NMOKa-
3aHbl Ha puc. 4,a. Manoe 41icno gertanen
NO3BONSET UCNOMB30BATH AJIA UX MOHTaXa
M MakeTHyIo nnary.

Mpu NOBTOPEHMU KOHCTPYKLUK BO3-
MOXHbI 3aMeHbl. bunonsipHble TpaH3ucTo-

pbl — nobble ManomMoLHble ¢ ko3dduum-
eHToM hy5 He menee 150, Hanpumep, 13
cepvu KT3102. Monesble TpaH31cTopbl —
nobble cpeaHelt MOLWHOCTU, U3 OTede-
CTBEHHbIX nogonayT cepun KI740—
KM743. MoOXHO uCnonb3oBate U Mano-
mMouwHble KM505A—KM505B, opHako B
3TOM Cnyyae TOK BEHTUNATOPA HE AOSIKEH
npeebilwarte 150 mA. U3 MMNOpTHBIX NO-
[oNayT NpakTUYecky BCe TPaH3UCTOpPbI
cepuii IRF5xx, IRF6xx. Ctabunutpon VD1
DOMKEH BblaepXunBaTb TOK, notpebnse-
MbIi BEHTUNSTOPOM; NPU NOHUXEHHOM
HaNPSXeHWN NUTaHWs OH HEe NpeBbILaeT
40...50 % HOMMWHanbHOro 3Hadenus. Ha-
npsxexHve cradbunusauun soibupaior Ta-
KM, 4TOObI HanpsxeHve Ha gBurarene
6bino He Meree 5 B. Ecnu He ypacTtcs no-
nobpate  nogxodswmii  CTAaBUNUTPOH,
MOXHO BOCNOJIb30BaTbCH €ro aHanorom,
KOTOpPbIi BO3MOXHO CMOHTMPOBaTb Ha
npeanoxeHHon nnate (ee ¢parmeHT
nokasax Ha pvc. 4,6) No cxeme Ha puc. 5.

OKCUAHbIE KORAEHCATOPb — anioMu-
Huesble nonsipHbii K50-35 (C2) u um-
MopTHbIA Henonsphelt JAMICON cepun
NK nu6o ananorvyHble.

UpmiZS VD2 VTS5
Uem = ]
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N3 TepMnCcTOpOB NOJOMAOYT NpakTuye-
CKM BCE C HOMWHAsbHBIM CONPOTUBNEHM-
emM B uwHTepBane 3Hauenuir 1...68 kOMm.
Ecnu conpoTtuenenvne tepmMucropa npe-
sbilwaeT 20 kOMm, To Nnpu nopBope R1 cne-
DYET yHEeCTb €ro LyHTMpPOBaHWEe pe3nucTo-
pamu R2 u R8.

Mockonbky OCHOBHBIM Afls yCUNUTEns
BCE XE ABNAETCH NAaCCUBHOE OXJlaxaehune,
TO cneayeT UCnonb3oBaTb 0ObIKHOBEHHbIE
KOHBEKLMOHHbIE TENJIOOTBOALI C PEAKMMU
ToncTeimn pebpamn. BenTunstop — Kop-
NyCHbLIN NOAXOAALLEro pasMepa OT KOMm-

nbloTepa. [poueccopHbIe BEHTUNATO-

pPbl UCNONBL30BaTh HE PEKOMEHIYETCS,
HECMOTPs Ha KX Bonblnii BO3OyLU-
Hbli NOTOX — OHK Bonee LWyMHbIE.
TepMucTop HEOBXOAVMMO YCTaHOBUTD,
obecneurs ero TennoBOM KOHTAKT C
TENNOOTBOAOM (C WUCNOSIb30BaHMEM
TepMOoNacTkbl) U UCKNK4as NonaaaHue
BO34YLUHOro NOTOKA OT BEHTUIATOPA.

Mockoneky Temnepartypa BHYTPU
Koprnyca ycunutens MOXeT [oCTuraTtb
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40...50 °C, BO3MOXHa YCTaHOBKAa
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[ONONHUTENBHOMO BbITAXHOMO BEHTUASATO-
pa, BbICaCbIBAIOLLEro BO3OyX M3 KOpnyca.
Bce BeHTUNSITOPbI BKNIOHAOT NapasuiesnbHo.

HanaxuBanue ycrpolictBa Heob-
xoavmMo BeneacTeve 60/bLworo pasHoob-
pa3usa Tepmuctopos. OHO cBoguTCs K
nopbopy pesuctopa R1 1 ycTaHOBKU
noporos pe3vuctopamu R2, R8. ina atoro
3a0alTCa  3HavYeHusiMuU  TeMneparypbl
BKNIOYEHUS CTyNeHei perynMposanus (Ha
puc. 1 — 3ro 40 u 50 °C) v onpegensior
CONPOTUBAEHME TEPMUCTOpPa NpU 3TUX
NBYX 3HA4EHUSAX TEMNEPaTypb!.

[powe Bcero onpepenvtb ero comnpo-
TUBNEHWE, NOMECTMB TEPMUCTOP B CTaKaH
¢ Bogou Tpebyemoin Temnepatypbl. Jo-
nycTuM, nonyywimcb 3Hadenns RK1T1 u
RK1T2. Pe3uctop R1 gonxeH uMeTb Takoe
conpoTuUBNEHne, uTobbl  HanpsxeHue
nenvTens npuv BKAOYEHUU NEepBoi cTyne-
HW BbIno okono 2,5 B:

R1=RK1/(Up/2,5 = 1).

Mocne ycraHoeku pesuctopa R1 coot-
BETCTBYIOLLErO HOMUHANa BMECTO TEPMU-
cTopa NoaKMo4alnT NepeMEHHbIA pe3un-
CTOp C YCTaHOBNEHHBIM CONPOTVBNEHUEM,
pasHbiM RK1y,, 1 perynvposkoin R2 nobu-
BaAKOTCS BK/IIOYEHWS BEHTMNATOpPa; Ha-
CTpanBaeTca UMEeHHO MOMEHT BKIIOHEHWS.
[N oTKIOHEeHMA BEHTNSTOPa Npu BblGO-
pe nopora HeobBXxoaMMO pa3mblkaTb LENb
TEepMUCTOPa (BCneacTeue rucrepeauca B
Tpurrepe). AHanornyHo perynuposBkon
peaucTtopoM R8 pobusaioTcs ysenuyeHus
HaNpPsXeHWs Ha BEHTUNATOPE Mnpu Nof-
KJIIOHEHUU BMECTO TEPMUCTOPA CONPOTUR-
neHvs, paBHOro 3HaveHunio RK1,.

Pepaxrop — A. Cokorios, rpaguka — 0. Anapees,
¢oro — asropa

MpepnaraeM yHMBEPCANbHbLIN NPO-
rpammarop WizardProg-77USB.

KpaTkuin nepeyeHb noppepxunea-
E€MbIX TUNOB MUKPOCXEM:

EPROM: 2716-27C080;

EEPROM/FLASH: cepvm 28, 29, 39,
49, 50 pa3Hbix NPOU3BOAUTENEN, 3NEKT-
pudeckn ctupaembie 27CXXX Winbond,
Firmware/Hub; MCU ¢upm Intel, Atmel,
Philips, Winbond, Microchip;

SEEPROM: 24Cxxx, 93Cxx, 25LCXX;

GAL/INoruydeckre matpuubl: 16v8x,
20v8x, 22v10A.

Bce mukpocxembl B kopnyce DIP
NporpaMMupyIOTCH B €ANHON po3eTke
ZIF-40 ARIES 6e3 npumMeHeHus agan-
Tepoe. [lporpamMMaTop nuTaeTcs OT
nuHum USB, He HyxeH 6nok nuTanus.

Llena — 3300 py6.

www.wizardprog.com

Ten. (351) 265-46-96.

NMonpaexa

B xypHane "Paguo”, 2009, Ne 5, c. 14 no
TEXHUHECKUIM NPuYrHamM B cTatse B. Pybuosa "0
yucTke nn3si NKL myssikansHoro yeHtpa LG
B niocnenHem absaue Bbinaiv [Be 3aKoyu-
TeNbHbIE CTPOYKY. AG3aL| CneadyeT YnTaTh Tak:

"Takasi npouepypa pemMoOHTa 3aHUMAaEeT
BCEr0 HECKOJIbKO MUHYT (ONOXUTESbHBIN
pe3ynbrar [OCTUIraeTCs C NnepBov rnoneitku!),
OHa meHee Tpynoemka, 6onee besonacHa ans
camoi annapatypel 1 HaMHOro KompopTHee
npeabiayero crocoba, nbo 4UCTKa JIMH3bI
NPOoV3BOANTCS NMoL BU3YasibHbIM KOHTPOJIEM ™.

Penakuvs MpyHOCHT U3BUHEHUS.
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HOBOCTU BELLAHUA

n. MMXANUJIOB (RV3ACC), r. Mocksa

PAAVOBELLAHUE
POCCUA

MOCKBA. Papvokomnanus “"lonoc
Poccun™ BHeECcna M3MeEHeHUsl B pacnuca-
Hue Pycckoin cnyxtsl — B 16.00—17.00
nobaeneHa yactora 11630 kl'u. Bee pyc-
CKof3blYHBIE Nporpammbl "Tonoca Poc-
cuKn” TPaHCINPYIOTCH B peXumMe pealibHo-
ro BpemeHn B WHTepHeTe no afpecy
<WWW.ruvr.ru>.

Pagwoctanuma "Pagno  Poccuun™
TpaHcnvpyeT cBou Nporpammbl gna 3a-
nagHou EBponel: 04.00—08.00 — Ha Yac-
Tote 12070 kl'u; 08.2—13.00 — Ha vacTo-
Te 13665 kly; 13.20—1700 — Ha vyacToTe
9470 kl'y; 17.00—21.00 — Ha 4vacToTe
9470 Kl'u (no 5 cenTsopsa); 17.20—21.00 —
Ha yacToTe 7220 kl'u (¢ 6 ceHTa6p9).

MOCKOBCKAS OBJ1. B BOCTO4HOMN Hac-
i 06nacTu Hauana paboTy B adupe pagno-
CcTaHuma "Kykypysa™ (4acTtoTa 92,2 MIu).
370 nepsasd B Poccun paaviocTaHLue, npo-
rpaMMel KOTOPOWU paccumTaHbl Ha TeX, KTo
VHTEPECYETCS CENBXO3KYNBTYpaMmu — OT UX
npousBoacTBa Ao noTpednenus. B UHTep-
HeTe Nporpammbl "KyKypyabl™ MOXHO HalATu
no agpecy <www.radiokukuruza.ru>.
CTaHuMs BXoauT B COCTaB mMeama-rpynnbl
"KpecTesHCKme BeioMoCTu .

MOCKBA—CAHKT-NETEPBYPI—
MWHCK. Bonee oByx net Hasap, (B anpene
2007 r.) B Poccun 6bin peanusoBaH Npo-
eKT “JluTeparypHoe paauo”. ABTopsl Npo-
eKkTa — mockBuun B. HepHeHko v [1. Cu-
6eNbIMH — Co30anu pagnocTaHumIo € Ofl-
HOMMEHHLIM NPOEKTY Ha3BaHMeM, TpaHc-
NMpYIOLLY0  aBTOPCKME  BbICTYNNEHUS,
3anncu NUTEpPaTypPHLIX BeUepoB u ¢pectu-
Banew, MnoaTUYECKMX U NpOo3anyecknx
npounssefeHnin. XKypHanucTbl 3anuchl-
BaloT BONLLUMHCTBO NIUTEPaTYpPHLIX Beve-
poB, npoxopdwmx B MockBe, CaHkT-
MNetepbypre n MuHcke, raoe pabdoTaloT
pervioHanbHele otaeneHns. O3HaKOMUTb-
ca C nporpammamu “JluTepaTypHoro
pagvo” MOXHO eXelHEBHO Wu Kpyrnocy-
TOuHO B UWHTepHeTe no aapecy <http://
litradio.ru>.

CAHKT-NETEPBYPI. PagvocTanuus,
paHee u3BecTHaa kak "Studio”, no3xe —
"Tappapvka” v elwe no3xe — “Paavo
102,4", BHOBb peluvna CMEHUTL HasBaHme.
Tenepb oHa BbIXooUT B 3¢pUp Nof, Ha3BaHW-
em "Metro™.

KYPCK. Ha caitTe paavocTaHuvun
"Kypc" nosBunock oH-naiiH Bewaxue. ns
Toro 4To6sl ycnulwaTbh CTaHUMIO B NPAMOM
adupe, HyXHO 3aliTn Ha carT <Www.
radio-kurs.ru>, BbiGpaTtb pasgen "Paguo
"Kypc” OH-naiiH” unM Haxarb Ha KHOMKY
"Idpup”.

CAPATOB. B CapatoBe Ha vactote
103,0 Mly BmecTo paavocTaHumu "DFM™
("AnBamuT FM™) Tenepb paboTaet pagmo-
cTaHums "[obpble [NecHn”.

YUTA. B anpene atoro ropa 3pechb
3aKpLINCH paauoyaen NpoBoAHOTO Bella-

HWA — nocnefH1 B 3abaitkanbCkom Kpae.

Bpewmst Bcrogy — Bcemuproe (UTC).
Bpewms MSK = UTC + 4 4 (nethuii nepvog).

Taknm 06pasoM, B permoHe MOMHOCThLIO
3aBepLunscsa NpoLecc nepeBofa NpPoBoOA-
HOro paguvoBelllanud Ha 3dupHoe. [o
nocneoHero MoOMeHTa ycnyramu npoBof-
Horo pagmo B Yute nonb3oBamchb Bcero
b 5145 4aCTHBLIX U IOPUMAONHECKUX NNLL.

3APYBEXHBIE CTPAHbDI

BATUKAH. JleTHee pacnucaHue nepe-
Nay BaTukaHCKOro pajuo Ha pyCcCKom
a3slke: 02.30 — Ha vacToTtax 6185, 7335,
9645 kl'y; 08.30 (No BockpeCeHbAM) —
Ha vactoTax 11740, 15595, 17765 kl'u;
12.30 — Ha yvacToTtax 9700, 13685 kl'y;
16.10 — Ha vactotax 9585, 11715,
15185 kl'u (nocne 6 cenTaopa — 7360 klu);
20.00 — Ha wacToTax 7385, 9610 kl'n.

BEJIMKOBPUTAHUA. YTOYHEHHOE
pacnucaHue nepefad Kopnopauvun "Bu-
Bun-Cu™ Ha pycckom a3eike: 02.00-02.30 —
Ha yactoTax 5875, 9585, 9680, 11845,
11855 kl'y; 04.00—04.30 — Ha HacToTax
9680, 13745 kl'u; 14.00-17.00 — Ha vac-
ToTax 9635, 11845, 13690, 15245 klu;
16.30—17.00 — Ha uacTote 12085 KIlu;
17.00—17.30 — Ha vacToTe 13800 kl'L.

B MockBe n MockoBckoit obnacTtu Be-
WwaHne aybnupyetcs B CpelHEBONHOBOM
OmnanadoHe Ha uvactoTe 1260 klu. One-
paTuBHBIE M3MEHEHUS MOXHO y3HaTb Ha
MHTepHeT-canTe kopnopaunn: <http://
news.bbc.co.uk/hi/russian/programm
es/default.stm>.

FTEPMAHWSA. PagnoctaHumwa "Hemeu-
Kasa BonHa" Beuwaetr Ha 6Genopycckom
A3plke No 6yaHam B 19.00—19.30 Ha yac-
ToTe 9535 kI'u.

UHAWUA. PapuoctaHuma “"Bcennavin-
ckoe paavo” u3 Helo-Lenu BellaeT Ha
pycckom 43svlke: 16.15—17.15 — Ha
yacTtoTax 9595, 11620, 15140 kl'u.

KAHADA. PapnocTtanHuma "MexayHa-
poaHoe Kanaackoe paamo” (RCIl) nnsa
BELLAHUS Ha PYCCKOM $3bIKE UCTIONb3YET
Tenepb Takoe pacnucaHue: 14.05—14.35
(exefHeBHO) — Ha 4YacTtoTe 9515 Kly;
14.35—15.05 (Tonbko no 6yaHAM) — Ha
yactote 9515klMu; 15.00—15.29 wu
16.00—16.29 (exefHeBHO) — Ha 4acTo-
Tax 11935, 15325 klu.

NOJIbLWA. PagvoctaHumsa "Tlonbckoe
pagvo ons sarpaHvusl” (6eiBwas "Mono-
HUA") yTOyHUNa pacnucaHue cBoux nepe-
a4 Ha pyCCKOM f13bIKE B TEKYLLIEM CE30HE:
11.00—11.29 — Ha uacrtotax 13745,
13840 kluy; 13.00—13.29 — Ha wacToTax
11835, 13690 kI'y; 14.30—15.00 — Hava-
ctoTe 11955 kl'y; 18.00—18.29 — Ha vac-
ToTe 6140 kI'y; 19.00—19.30 — Ha vacTo-
Te 6050 kl'u.

PYMbIHUA. YTouHeHHoe pacnucaHue
PYCCKMX nporpamm "MexayHapoOHoro
pagvo Pymbiiun™ (RRI): 04.30—04.56 —
Ha yvacTtoTax 7300, 9555 kly; 13.30—
13.56 — Ha wactotax 9790, 11835 klu;
15.00—15.56 — HavacToTax 7325, 9690 kI

CEPBUS. Paavoctanumsa "MexayHa-
poliHoe pafvo Cepbun” nepenaet cBou
nporpamMmel Ha pycckom a3blke B 18.00—
18.30 Ha uactoTe 6100 klu.

CUPU4A. PaanocTtaHuma "Hamack™ Ha
pycckom A3bike B adpupe: 17.00—18.00 —

Ha wacToTax 9330, 12085 «klL; 18.30—
19.00 — Ha yacTtoTe 738 Kl (peTpaHcna-
ums BepeTcH 4depes nNepefardmnk "World
Radio Network™ ona MockBbl 1 MockoB-
ckoid obniacTn). CTaHuma BelaeT Takxe
yepes cnyTHWKW, noApobHocTn Ha
<www.rtv.gov.sy/index.php?m=541>.

YKPAUHA. B bepavdese (XKutomup-
CcKas 0611, ) Hauana BelllaHue HoBas paauo-
cTaHums "Pekopn” (105,2 MI'y, 0,25 kBT).
Ha paHHbIn MOMEHT 3TO NepBas u €[IMHCT-
BeHHas YyacTHasa paanocTaHuMs B ropofe.
PagwocTtaHums "Pekopf” nnaHupyeTt ne-
pefaBaTb pa3HoobpasHble NporpaMmMbl —
MONoAEeXHbIE, AETCKnE, NpsMble adupsl. B
3acTaBkax OyayT nepefaBaTbCs HOBOCTU
ropofia, oonactu, YkpavHel 1 Mupa.

HauaTto WHTepHeT-BelaHne XapbKoB-
ckon YKB pagvocTtaHumm "Hosas BonHa™
(91,2 Ml'u). [ina npocnywBanus Hafo
3aTn Ha cTpaHuuyy <http://glavnoe.
kharkov.ua>. B oToenbHOM OKHE — Mneit-
ep ¢ BelbopoM butpeitta: 64 unu 128 kb/c.

HYEXUA. PapuocTtanHuma "Papwo [pa-
ra” Bewaer Ha pycckom fsblke: 04.00—
04.27 — Ha uactoTax 9445, 11600 KIy;
11.30—11.57 — Ha uvacToTax 11665,
15710 kl'y; 14.30—14.57 — Ha vacTtoTax
7345, 13580 kl'y; 18.00—18.27 — Ha Yac-
ToTe 5840 kl'u.

Paavoctanuuma "CeBobopa”™ Ha Genopyc-
ckoM fA3bIke BewaeT: 03.00—05.00 — Ha
yactoTax 6105, 6120 kI'y; 15.00—17.00 —
Ha4acToTax 7445, 9725 kly; 17.00—19.00
— Ha YacTorax 6050, 6105 kly; 19.00—
21.00 — Ha vacToTtax 5820, 9405 k.

OWIWNNWUHBI. PagvocTaHuus "Veri-
tas Asia” paboraer Ha pyCcCKOM fI3blKe:
01.30—02.30 — Ha yacTtote 17830 Kkly;
15.00-16.00 — Ha wacToTe 9570 klu.

ANOHUA. PagmnocTtaHums "AnoHus”™ B
TEKYLLEM CE30HE BellaeT Ha PYyCCKOoM
a3plke: 03.30—04.00 — Ha yacToTax 738,
6130 kl'y; 04.30—05.00 — Ha vacToTe
6130 kl'y; 16.00—16.30 — Ha yYacToTe
738 kl'y (peTpaHcnaumsa BefeTcHd uepes
nepeparyvk "World Radio Network™ ong
MockBbl 1 MocKoBCKow obnactu).

TENEBU3NOHHOE BELLAHUE

MOCKBA. [lBa petckux tenekaHana
"Tidi" n "Gulli” HaurHaloT BellaHve Ha pyc-
ckoM fi3blke. CurHan TpaHcnupyeTcsl co
cnytHuka "HTB-Mnoc™. KpyrmocCyTouHbli
kaHan "Tidi” paccunTaH Ha getei oT 2 oo
5 neT. Ero nporpamma cocTouT 13 passum-
BaloLLUX MporpamMM, paspaboTaHHbIX cne-
UManbHO 419 Mavblwen. Tenekanan "Gulli™
npeaHasHaveH Ang ayoutopun fOeTei
noctapwe — oT 6 go 15 net. MNonoBuHy
adupa 3Toro kaHana 3aHUMaloT [IOKYMEH-
TallbHblE NMepefiayun: no 20 % — aHumaLms,
cepualibl v Woy, 10 % — TenexypHan.l.

CornacHo nopyyeHuo npesvaeHta PP
. Menpenesa, TenekaHan "3Be3ga” dynet
BKJIOYEH B nepeveHb dpefiepalibHbIX kaHa-
0B 1 BOMAET B NakeT oOLENOCTYNHOMo
LWbpPOBOro TeneBmacHNs. KpymocyTouHbIi
TB kaHan "3Be3aa” Belluen B agup B peBpa-
ne 2005 ., a BCKope Hayan ceTeBoe Bella-
Hue Ha Bclo Poccuio. B nporpammy "3Bes-
Ob" BXOOAT XyOOXECTBEHHbIE U OOKYMEH-
Ta/lbHble GUNbMbI, HOBOCTHBIE BLIMYCKMU,
nepefaum O pOCCUICKON apMuu, HayyHO-
nonynsipHele 1 AETCKME NPorpamMmbl.

Xopoluero npyuema u 73!
Penaxtop — E. KapHayxos




MUKPOKOHTPONNEPHbIN
n3MepuTtesib EMKOCTM

KOHEHCaATOpPOB

A. AbIMOB, r. Open6ypr

fipeanaraemMsiii uameputrens pazpaboTaH [ANa SKCNAyarayuu 8
fIO/IeBBIX YC/IOBUNX K NPUIrONCH AN WIMEPEHUR OKCUAHLIX KOHAEH-
catopos Bonbwoii eMkocTy 6es ux oTnasixm. KpoMme T0ro, OH UMEET
2BUNTY OT HATTPAKEHURA 3APAKEHHBIX KOHBREHCATOPOB.

OCHOBY pPaboTbl YCTPOWCTBA 3AN0XKEH

WU3BECTHLIM METOA M3MEPEHUA ONw-
TENLHOCTN 33pHAKM W PASDRLAKWM KOHOEH-
caropa 0T UCTOYHUKA HaNPSKEHUR Yepea
PE3UCTOR W3BECTHOIQ COMNPOTUBNEHWS.
ANanasoH U3MepseMeix 3HAYEHUI PMKO-
¢t — o7 1 HP a0 12000 mxd, OH pazae-
NeH Ha ABa NoAAMaNa3oRa, KOTOPbIE yC-
NOBHO HazBarbl "HD" 1 "MkD". Ana na-
MEePEHUS EMKOCTY KOHAEHCATOPOR 6e3 ux
BsbiNavBaHus 13 Nnartbl HeoBxoauma ma-
nas aMNAUTyaa HanpaAXeHns Ha KOHOQEeH-
carope, 4Tobbl 3TOMY NPOLIECCY He Mewa-
M pP-N NepPexodbl MNoAYNPOBROAHWUKOBBIX
NPUEOROB, NOATOMY OGPA3LOBLIE MCTOY-
HUK UMEET HanprxeHue 0,5 B.

Cxema ycTpoiicTRa NoKa3aHa Ha puc. 1.
OcHoBryo "pabBory” BeINOAHSET MUKPO-~
koHTponnep DD 1. CukxpoHuzauns padoTel
€rQ y3f0B QCYLIECTBAAETCR OT BCTRO-
€HHOI0 FEeHePaTOpa C BHELLHWUM KBapue-
BbiM peaorHaTopom ZQ1. B cocTaBe MUKPO-
koHTpoNNEPa DD eCcTo aHANOrOBbIN KOM-
napaTop, KOTOPLIK UCNONL30BAH 15 KOHT-

poNs 33 HANPMXEHWEM 33pAaKM W pa3pan-
KM U3MEPREMOrQ KoHAgHcaTopa. Bxogel
ATOO KOMNAPATOpPa COeaWHEHBI ¢ NOPTa-
tan PBO, PB1. Mamepsemblii KoOHAEHCATOR
NOAKMONAKT K rHE3aam XS1, XS2, nHanpa-
KEHUAMU BHICOKOFO UM HU3KOFO YPOBHA C
nopta PB3 4epes pe3ncTneHL genmtens
R1—R3R7R10 ocyulecTensetcs €ro 3a-
psaka u paspaaka. KOHTakTel Nepeknoya-
Tens SA1.1 uiynTupyioT peanctop R2 na
npeaene “Mk®”, yBeNUuVBas 3HANEHNA KakK
3apsarHoro, Tak ¥ paspsgroro Toka. Kor-
TaKTbl Nepexmosarens SA1.2 Ha nopgua-
nasoxe "HP" coeauHsioT AvHUKM PO 1 1 PD3
uyepes pesuctop R18, 4o dukcupyertca
MukpokorTponnepom DD1 kak ycraHoeka
3TOro NOAAMANA30HA. PE3UCTVBHBIN AeAK-
Tenb RSR6 npu HanpsxeHut BeICOKOro
YPOBHR Ha nuHun PB2 dopmupyer Ha
pesuctope R6 obpasuosoe Hanpsxenue
0,316 B ans WHBERPTUPYKILLErO BXoAa
BCTPOEHHOrO kOMNapatopa {nudus PB1),
KOTOPOR ABNAETCA NOPOroBbIM ANA 3apaa-
K MU3MEPFEMOro KOHAEHCATOPA.

Mpn nepepoae NuHK PB2 8 BHICOKO-
UMNenaHcHoe cocToRHne ofipa3uyoBoe
HanpaXxeHne OTKNIQHAETCA W BXQA KOMMa-
paropa GyfeT NoaknoYeH 4epes PeancTop
RE 1 rHe3ao XS2 K U3BMEPSEMOMY KOHAEH -
catopy — 310 “oBwnit” BbBOn KOHOEH-
caTopa, 4TO OOECNEYMBAET GUKCAUMIO
HYNEBOrO HAMPAXEHWS H3 KOHOEHCATOpe
npw ero paspaake. Hanpsxerue C KOHGEH-
catopa yepe3 peauctop R4 noctynaer Ha
ApYyron Bxon koMnaparopa {nunus PBO).
Uene C3R5, noaknioyerHas napannensbHo
BXOAaM KOMNAPaTopa, CnacabeTByeT CHA-
XeHuio “udposoro” wyma. Lens R8YDS
“nomoxeT" MukpokoHTponnepy DD1 onpe-
OENUTh, MOAKNKHEH N K rHE3nam XS1, XS2
KOHAEHCATOP WA OHW 3AMKHYTHI.

Ewe oavH UcToyHWK 06pa3uoBoOro Ha-
NPAXEHWUA, OTHOCUTENBHO KOTOPAro NpPo-
V3BOARTCA W3aMepeHus, cobpan Ha OY
DAZ2. Henutenn R27R29 ¢opmupyer
HaNpsxeHue okono 2,5 B, 0RO noctynaer
Ha OY DA2, eeinonHstoluid ponk Gydep-
HOro ycunurens.

BblBOA Pe3y/LTATOR M3MEPEHWA MUWK-
POKOHTPONAER OCYWECTBNRET Ha CBETO-
ANOOHbIE CEMU3NEMEHTHbLIE MHOWKATOPH
HG1—HG3 B AVHAMWHECKOM PEXUME C
NepUOaUYHOCTBIO 0KONO 20 MC. Kommy-
TauMA aHOAOR WHAWKATOPOR OCYLLECTB-
naeTcs TpaH3aucTopamyt VT1, VT3, VT4, a
HA UX KATOAbl CUIHANb) B COOTBETCTBYIO~
uieM KoAe NoCcTynaT ¢ nuHui PDO—PD6
yepes peauctopel R12—R18. Koaer xpa-
HATCA B NAMATW MUKPOKCGHTPONNEpa DD1
W 3aHOCATCH B HEE HA 3Tane Nporpammu-
poBaHUA. “"3axuranne” Ha uHaukaTopax
OBCSTUYHOWM TOYKW OCYLECTEBNRETCA 4Ye-
pes nuHmo PB4 v peavctopst Bi1, R21.
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U3MEPEHUA

Tan. 608-83-05

Npuem crareii: mail@radio.ru
Bonpocei: consult@radio.ru

PAAWO Ne 6, 2009

313 XEe NUHKUA UCNONL3YETCH A HOopMU-
POBAHUA WUMNYALCHBIX CurHanop 34,
NOCTYNANLLMX HA aKYCTUHECKUIA NbE30OKN3-
nysatens HA1 sepes peavcrop R24.
MNuTanne yCcTpoicTea ocyluecTBnseT-
cs 01 Barapewn, cocroswen na asyx Ni-Cd
aKKyMyNsaTOpOB Tunopasmepa AA ¢ ob-
wumMm Hanpsaxensnem 2.4 B, koTopoe npe-
obpasosatenem DA! nosoiliaeTcn A0
cTabunuauposantoro & B gna nutaxus
MUKpoKoHTponnepa DD1 # ucToYHuka
06pa3uoBoro Hanpskenua Ha QY DAZ.
Kongencatrop C7 — crnaxueawowmmn,
pes3ucTMBHEIN aenurens RZ3R25 3apaer
HUXHWIA NPpeaen HaNPAXeHUA aKKyMyns-
TOopHOWN BaTtapen. MNpu ero cHmxeHrn go
2...2,1 B Ha Beixone LBO (BwiBOA, 2) npe-
obpasosavenn DAt dopmMupyeTca
HamnpaAXeHne HM3KOrO YROBHA, KOTOpoOe
yepes pesuctopel R33 n R12 noctynaer
Ha hHuie PDO (BuiBOD, 2) MMKPOKOKTPOA-
nepa OD1. Mpw# ouepenHOM ONpOce aTon
NUHAM MUKPOKOHTpONNep DD1, o6hapy-
XUB HN3KHIA YPOBEHb, OCTaHABAUBA-

Ann 3awmiel MRKPOKOHTPOANEPE ©
APYrux 3NeMEeHTOB YCTROWCTBA OT Hanps-
XKEHUR 3APAKENHOTO UIMEPREMOTO KOH-
OEeHCATOpAa PUMEHEH Y3€&N AKTUBHON
33WNTH, COCTOALLMIA U3 AUOOHOT0 MOCTA
VDB, tpanauctopa VT2 w ceertogmons
HL1. Mpy noaxknioHeHWn 3apaXeHHoro
KOHOBHCATOPA, HATIPAXEHNE HA KOTOPOM
npeswitaeT 4..5 B, Yepes ceeToamon
HL1 npoTekaeT TOK, OTKPLIBAIOWMIA TpaH-
auctop VT1, B atom cnyuae 6oneluas
HacTk HAMPAXeHWa KoHgeHcaTopa npuno-
xeHa Kk peaucropam R3, R7 — npoucxo-
OuT paspagka 3TOro koHpeHcaropa. B
KavyecTse  LOMONHWUTENLHOM  3aLUMTHI
nurnn PB3 Mmukpokontponnepa DO 1 npu-
MeHeHs aunoak VD3, VD4 un pesuctop
R10, a anuum PBO — VD1, VD2 v R4, Ains
NPOrPaMMUPOBAHUA MUKPOKOHTRONNEPA
K Bunke XP1 noaknioyaoT nperpamMmarop.

B ycTtponCcTBE UCNONL3OBAHLI RE3UC-
Toput MAT, OMNT ¢ pgonyckom He Gonee
5 %, okocuaxele koHgeHcaTopel — K53-16,

octaneHble — K10-17, KM, K1, keapuesbiin
pesonatop — HC-49, gpoccenu L1, L2 —
ELCO6D ¢upme Panasonjc. Bunka XP1 ae-
NAETCA OTRETHON YacTeK poaeTkd IDC-10.
Takve BuAKW NPOOACTCA B MarasuHax
paguogeTanein 8 Bnag NMHEEK, 0T HUX
OTAENAT HeobxoguMoe YUCNO KOMTaK-
T0B. Nepexkmouatens SA1 — mobon ma-
norabapuTHeIN - ABUXKOBBI Ha OBa
HaNpaeneHus ¥ ABa MONOXEHWUA, Xena-
TENLHO B METaANIM4ecKkoM Kopnyce,
Hanpumep B1561, yTo no3sonuT 3akpe-
nNATe ero Ha nnate nakon. [lbeao-
unanydatens HA1 — neesokepamuyeckmin
FML-15T-7,9F1-50 ¢ pe3oHAHCHOW 4ac-
TOTOM OKONO 8 KlU. B kKadecTee XS1—XS3
PUMEHEHB KOHTAKThl C BHYTPEHHUM
AvameTpon 1,5 MM {OHUM NpUNasHH K
KOHTAKTHBIM NAOLLAAKaM #a npate) oT
pa3obpaxHoro pazbema P4 T, Ons name-
peHuin OTAENbHBIX KOHOAEHCATOPOR UC-
MONL30BAHEl 32XUME “KPOKOAUN™, KOTO-
puie Npunasisel K Bunkam, nogkmoyae-

MeIM K rHe3gam X81, X82 "Cy', a

et paboTy OCHOBHOW MPOrPaAMMBI, =:=rm=mrmrm:mtm s e ey HL1 AN3076M 019 ¥3MEPEHUA BNAAHHDBIX KOHREH-
OTKNIOHAET CBETORMOOHLIR MHAMKA- | XP1 Bnok nuranms BI2-1M i R139 ,f;v CaToOpOB MNPUMBHAKT COBOUHK-
TOp, reHepupyeT NPoaoNXUTeNbHbI | T TeNbHLIE 3KPanMPOBaHHLIE NPOBO-
CUrHA/, NOCTYNAIOLUMIA HA aKycTuue- : o VD1 il XxS1 A3, 3KPaHLl KOTOPLIX COBAUHEHH C
& “Comuni sxonoman pent, | 5 || '3[ DD * XS3 "OBuinA" HeoBxommmo fom-
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Ana npubopa mncnonb3oBaH MNnacT-
MacCoBbIA  KOpNyC OT Kanbkynatopa
B3-26, ero otcex nutaHus 6bin yMeHbLLEH
A9 pa3MeLLeHns AByx akkyMynsitopos. C
BHYTPEHHE CTOPOHbI KOPMNyC OKNeeH
3KpaHOM 13 TOHKOI anioMuHneBoin Gpone-
rv. [1ns KOHTaKTa C 3TMM 3KpPaHOM npuMe-
HeHbl ynpyrve nocepebperHbie nnactu-
Hbl, KOTOpbIE NpunasHbl K 06LLEMy NpoBO-
gy Ha nnate. WTaTtHeit BeiKNoYaTens
NUTaHUA KanbkynsaiTopa UCrnonb3oBaH Ans
BKJIOYEHUA NUTaHua npubopa, a rHesano
6noka NUTaHuA — ONA NOAKNIOHEHUN
3apsagHoOro yctpoictea. bnok nutaHus
BM2-1M ot kanekynatopa nepegenaH
noA, 3apsifiHoe YyCTPOMCTBO AJ1R aKKyMynsi-
TopHOW BaTapewn. [ins 3TOro B NNIOCOBYIO
NMHUIO NUTaHWA ycTaHaBNMBalT [aBa
pesuctopa u csetoguon (puc. 2). lNMo
APKOCTU CBeYeHus 3TOro ceetoauona
MOXHO CYauTb O CTENeHW 3apsXXeHHOCTN
akkyMynsiTopHoi 6atapen.

YepTexu neyaTHoit nnartel u3 AByCcTO-
poHHE HONLIMPOBAHHONO CTEKNOTEKCTO-
nuTa nokasasbl Ha puc. 3—5. He yoanocb
ob6oiTUCh 6e3 NpUMEHEHUS NEePEXOLHbIX
OTBEpPCTUit, 0COBEHHO OKONO UMPPOBBLIX
MHAWKaTOpPOB. MO3TOMY MpU MOHTaxe B
nepByld ouepenb cCneayeT yCTaHOBUTL U
3ananTb B NepexofiHbie OTBEPCTUS NPOBO-
NOYHBIE NEPEMBINKM U 3aTeM YXe Bbiron-
HUTb MOHTaX OCTaNbHbIX 3NEMEHTOB.
BblBOﬂ,bl HEeKOTOPbIX 3NEeMEHTOB Tarkxke
MCMONb3YIOTCA B KayecTBe MnepexoaHbiX

+2,4B Obuun

nepembiHek, NOTOMy Heobxoauma ux
naitka c obeunx cTopoH nnatul. Co CTOPOHbI
yCTaHOBKM OONbLUIMHCTBA 3NEMEHTOB
(puc. 4) octaBneH yqacTtok Goneru, co-
e[lMHEeHHbI ¢ 06LLUM NPOBOAOM, KOTOPbI
OCNOXHAET Naiky 3NEMEHTOB, HO MOBbI-
LwaeT HagexHoCTb paboTel ycTpoircTBa.
OTBEpPCTMA OJ1A BbIBOAOB 3NEMEHTOB, HE
coeuHeHHbIX ¢ O6OLLWMM NpoBOAOM, Ha
3TOM y4acTKe 3eHKyIOT (Ha puc. 4 3eHKOB-
Ka He nokasaHa).

CoepnuHenue anemeHToB R4, C3, VD1,
VD2 u BbiBoga 12 MUKpPOKOHTpoOnnepa
DD1 Heobx0oauMO BbINONHUTE HABECHBIM
MOHTaXOM. lpr ycTaHOBKE MUKPOKOHT-
ponnepa Ha Nnaty 3TOT BLIBOA, crnenyeT
OTOrHyTh, pe3ucTop R4 ycTaHoBUTL nep-
NeHOMKYNApHO nnare, nponase ero
BbIBOZ, CO CTOPOHbl YCTAHOBKM rHe3ga
XS1, kK opyroMy BeiBOLy pe3ucTopa npu-
nasaTb NYXEHyIO NPOBONOYHYIO MepemMbly-
Ky, nayLLylo K BbiBogy 12 MUKPOKOHTpON-
nepa DD1, n yxe nOTOM K 3T0it NepeMbly-
Ke NpunasaTb BeiBoakl anemeHToB C3, VD1
nvD2.

Ans namepeHus koHgeHcaTop noa-
KmoyaloT K rHeanam “Cy”. MUkpokoHTpon-
nep, o6HapyXuvB NOOKIIOYEHHbI KOHOEH-
carTop, Ha4yHeT NpOLEeCC U3MepPeHus ero
€MKOCTH, NMpu 3TOM CTaHeT CBETUTL L1ECH-
TUYHan Touka Ha uHaukatope HG3. Mo
OKOHYaHuM npouecca pesynbTaT Bbi-
BOAMTCH HA CBETOOMOLHbIE MHOWUKATOPHI,
3aTeM BbIBOAATCH CUMMBONbI  €4UHUL
namepexus. Mpu nogkioyeH-
HOM KOHAEHcaTope Npouecc
u3mepeHua Bynet nepuoau-
yecku noBTopsATeCA. C uenbio
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MHOMKAUMW pPe3ynbTaToB, He-
06X0AUMO CBOEBPEMEHHO OT-
KMoHaTh 3MepsaeMblit KOHOEH-
catop. Ecnu npu BrloveHUn
npubopa unu BO BpemMA ero
paboTel 3a3BYHUT ANMHHBIN
3BykOBOI curHan 6e3 Bkiove-
HUS MHOMKaUUW, HYXHO 3aps-
ANTb akKKyMynsaTopHylo 6arta-
peto.

Ona oTtobpaxeHus eouHuL
U3MEpeHnss  UCNoNbL30BaHb
cumMBONb: "NF” — HaHodapa-
obl;  "uF"—  Mukpodapagbi;
"nnF"—TeicAYn Mukpodapag.
Ona otobpaxeHua pasnuyHbIX
cutyaumit, TpebyloLmx BuINon-
HEHUA Kakux-nubo aencTsui,
COBMECTHO CO 3BYKOBOW MHAW-
Kaumei NpUMeHeHbl CUMBOSbI:

"ccc” — u3MepsieMblit KOH-
[EeHCaTop UMeeT OCTaTO4HbIN
3apag, ero HeoBXOOUMO OTKIIO-
YATb ¥ NONMHOCTHIO Pa3pPAoUTL
[0 NOBTOPHOIO U3MEepeHUs;

"rrr’ — 3aMblkaHue B uamMe-
puTensHon uenu, Heobxoanmo
ybeauTtbcs B OTCYTCTBUM Chy-
YaNHOrO 3aMblkaHua K3Mepu-
TenbHbIX rHe3A (NPoBOAOB) NN
npoBepuTb U3MEPAEMbIR KOH-
paeHcatop Ha npoboit;

"nNn" — eMKOCTb KOHAEHCa-
Topa BbIXOOMT 3a Npenensi ava-
nasoHa usMepeHusi, Heobxo-
AuMO BIOpaTL Apyroit nopama-
nasoH nnn yéeamTbes, 4TO OXu-
NaemMasi eMKOCTb U3MepPAEMoro

KOHAEeHCcaTopa COOTBETCTBYET U3Mepu-
TeNbHLIM BO3MOXHOCTAM YCTPOICTBa;

"---" — noTepn 3HauYeHuit NonpaBoy-
Hblx K03 PuumneHToB, Heobxoauma no-
BTOPHan 3arpyska.

Mpy nogxloHeHUN 3aPFKEHHONO KOH-
[ieHcaTopa ¢ HanpsixeHnem tonee 4...5 B
BKJIIOYAETCA cucTeMa 3aLUmTbl U BCMbIXU-
BaeT ceetoamon HL1. MukpokorTponnep
0BHapyXuT 3apsKeHHbIN KOHOEHCaTop U
coobLLUMT 06 3TOM CBETOBOIt U 3BYKOBOM
MHOVKaLmMet, HO C HEKOTOPOIA 3aREPXKON.
MosTtoMy Npu NOAKIIOHEHUU N3MEPREMO-
ro koHgeHcaTopa Heobxooumo cneauTb
33 MHOMKATOPOM 3aLuThl U HEMEASIEHHO
OTIUIIOHaTE TakoW koHaeHcaTop. MNpu npo-
BEAEHUN M3MEPEHUIT HYXHO NMOMHUTL, YTO
K YCTPONCTBY HeNb3A MOAKIYaTb KOH-
LEHCaTop, 3apsXeHHblit A0 HanpsxeHus
Gonee 100 B.

B ycTpoiicTBe OTCYTCTBYET pexum ca-
Mokannbposku. Mo3ToOMy MCNonbL30BaHa
6Gonee TpynoeMkas, HO, MO MHEHWIO aBTO-
pa, 6onee HapexHan Npouenypa yctaHoB-
K1 MOMpaBouHbIX KO3dOUUNEHTOB C Mno-
MOLLbIO NporpaMmMaTopa, KoTopas MOXeT
NPOK3BOAUTLECH Kak Ha aTane ua3rotoBne-
HUS, TaKk u nocne ero peMoHTa unn npun
BO3HUKHOBEHUN BONbLUOW MOrPeLIHOCTH
nsaMepenus. [ns naHHon paboTel MOXHO
ucnone3oBatb noboe OocTynHoe cpeq-
CTBO NMpOrpaMMmnpOBaH1a MUKPOKOHTPO-
nepos ATMEL.

Mpexae Bcero, ucnoneb3ys, HarnpuMep,
nporpammy “BnokHot” B OC WINDOWS,
OTKpbIBaloT ¢datn cmetr.eep u ybexaa-
I0TCS1, YTO TPETLA CTPOKA UMEET BUL,

:0C002000FFFFOOFFFFOOFFFFOOFFFFOODC

3peck B nepBoM GaiiTe ykaszaHo 4MCNO
6aiiToB OaHHbLIX B cTpoke. Cnegyiowme
aga Gaiita — appec \Yeiku nNamsATv, B
KOTOPOI XpaHUTCA nepsbii 6anT AaHHBIX
CTPOKK, YeTBepTbit 6anT — cnyxebHbiit.
3arteM cnegyloT AseHanuaTs 6anToB naH-
HbIX, U nocnegHuit 6aT — KOHTPONbHaA
cyMMa. Tenepb MOXHO 3arpy3unTb ¢aiine
cmetr.hex n cmetr.eep B NnamMsATe MUKPO-
KOHTpOANepa MMEeKWUMKUCA NporpamMm-
HbIMU 1 annapaTHeiMK cpeacTeamu. Ecnuv
BCE CAENaHo NPaBuNbLHO, MPU BKJTIOYEHUN
YCTPOWCTBA 3a3BY4UT KOPOTKUiA 3BYKOBOM
curHan v nponaeT TecT undpoBLIX CBETo-
OMOOHBIX MHAMKATOPOB — casur undpbl 8
no BCeM paspsaaM. 3aTeM MHAMKATOpbI
noracHyT, u usmeputens Bynoet oxunate
NOAKJIIOYEeHUss KOHAEHcaTopa, nopaeas
KOPOTKWE 3BYKOBbIE CUrHaNbl C NEPUOOOM
cnenosaHus 0Kono 4 c.

Nocne npoeepku paboTocnocobHocTH
ycTpoicTBa Heobxoaumo onpenenuTb
nonpaeovHble KO3IPPULUMEHTb ONA OBYX
nopauanasoHoB. [ina aToro notpebytoTcs
obpa3uoBbie koHaeHcaTopbl (Cogp), Xe-
natenbHo ¢ ManeiMu notepsamu. Hanpu-
Mep, Ana nogauanasoda "Mk®" nopoinper
koHgeHcaTop eMkocTeio 100 mkd. Ecnu
Takol BO3MOXHOCTU HeT, TO crnegyeTt
BbIbpaTbe HEMONAPHbIK KOHOEHCATOP C
eMKOCThIO He MeHee 10 M.

Mpennonoxum, 4To nMpy NOAKIIOYEHUU
06pa3yoBOro KOHAEHCaTopa EMKOCTbIO
100 mMxd nokazaHus npubopa cocTaBNAOT
106 Mk® (Cy). 3HadeHne nonpaBOHHOro
koadpPuumreHTa onpepenstoT no ¢opmMmyne
K= Cx/(COEp - Cx) = 106/(100 - 106) =
= -17,66. NpuHumaem 3HaqeHune K = -18.
B nopanuanasone "H®" B kauecTee 06pas-
LOBbIX MOXHO wucnonb3oBatb 6Gonee
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[0CTYnHbie KorgeHncatopbl K71, K73 em-
kocTblo okono 0,1 Mk®. Mpegnonoxum,
4YTO U3MEPEHHOE YCTPOWCTBOM 3HaueHue
obpa3suoeoit emkoctu (0,1 Mkd) cocTas-
naet 99,7 Hd, Torga nonpaeouHbIR KO3-
dbuumrenT bypeT pasen: K = 99,7/ /(100 —
—-99,7) = 332,3. NpuHumaem K = 332.
MonyveHHble 3HaqeHus koadduumen-
TOB MNepeBOAAT B LUeCTHaAUaTepuyHbIi
Bug, oHn 6yayt 12H un 14CH cootBeTCcT-
BEHHO. HeT npoTuBOpeyrs B TOM, YTO HYEM
MEHbLUE MOrpPeLIHOCTb U3MEpPeHUsi, Tem
6onble nNoOMpaBoYHbIM KO3 EPUUMNEHT,
NPOCTO TAKOB anropuTM BbINUCNEHUA NMO-
npaeku. Terepb He06X0AUMO BEPHYTLCH K
ONUCaHKIO NMpoLIecca NPOrpaMMUPOBaHUR
n B daiine cmetr.eep B TpeTbeit CTpoke
3aMeHUTb 3HayYeHus aBeHanauatTv 6antoe
[aHHbIX, 4TOObI CTPOKa uMena Bug,

:0C0020001200FF1200FF4C01004C010064

MepBbie wecTb 6aToB AaHHbIX copepXat
npoaybnupoBarHylo MHGOPMaLMIO O KO-
abbduumenTe ona nopgpuanazoHa "Mkd",
ganblle cnefyioT WwecTb 6aiT (Takxe npo-
nybnupoBanHblie) pAs  nopananasoda
"H®". Mpuyem nepsbie nBa batta — yuc-
neHHoe 3HauveHue koadduumeHTa, a Tpe-
Tuit ykasbiBaeT Ha ero 3Hak. Hanpumep, Ha
nopauanasoHe "Mk®" nonyyeHo oTpuua-
TenekHoe 3HauveHve koadduumeHTa, no-
3ToMy TpeTuit u wecToit 6aiiTel AaHHbIX
copgepxart uucno FF, uto "coobLuaet” muk-
POKOHTPOSNEPY O HEOBXOAMMOCTU BbiHK-
TaHuA NONpPaBoYHOro koadduumeHTa. Ana
nopananasoHa "HP" koapbuumneHT nono-
XUTENbHbI, MO3TOMy AEBATLIN U ABEHAN-
uaTtolit 6anTel cogepxat uucno 00, 3To
03HayaeT, HYTO MonpaBoHHbIN KoadhdULM-
EHT HY)XXHO NpubaBnaTe.

Tenepb cnegyeT noacyMTaTh 3HaveHue
KOHTPONBLHOM CymMMbl B 3TOW CTpOKE.
Cpenatb 9TO MOXHO C NOMOLLBIO crneuua-
NM3NPOBaHHBIX NPOrpaMM UNK UHXEHEP-
Horo kanbkynsTopa OC WINDOWS B pexu-
Me Hex. [ins aToro He06X0AMMO CNOXUTL
Bce 6GaiiTbl 31O CTpOKW, BkoYasa 6ant
yucna 6ariToB gaHHbIX B CTpOKe, ABa 6anTta
agpeca fsqHenku u Bce Oantbl AaHHbIX,
3aTeM onpenenvTb, Kakoe HUCNO HyXHO
npunbaBute K 310t cCymme, 4Tob6bl Mnan-
wwuir GainT pesynetata Obin paBeH HyNo.
370 4ncno un ByaeT KOHTPONLHOI CYMMOW,
B NPVBENEeHHOM Bhillie NpUMepe NonyymT-
cA 64H. 3aTtem cnefyeT BhIMONHUTE CTUpAa-
Hue uHbopMaLmrK B NaMATU MUKPOKOHT-
ponnepa u noBTOPHYIO 3arpy3ky ¢annos
cmetr.hex 1 cmetr.eep. Uamepsa 006-
pasLioBble KOHOeHcaTophl, ybexaalTca B
NpaBuNbHON YCTAHOBKE MOMNPaBOYHbIX
K03 DULMEHTOB.

Mpn namepeHnn HeoOXOOUMO yYUTDI-
BaTb, 4TO B nogauanasoHe "HP" eMKoCTb
U3MEPSEMOro KOHAEHcaTopa He A0nXHa
npesBeiwate 12 Mk®P, B nopananal3oHe
"MKP" — 12000 Mk®D, a uamMepeHue KoH-
[eHcaTopoB eMKocTbio MeHee 1000 nd
uMeeT nNpubNuUXeHHbI XxapakTep, no-
CKONbKY CKa3biBAETCA €MKOCTb M3Mepu-
TenbHOM uenu.

Or pepnakumm. [porpamma MUKPOKOHT-
ponnepa namMepuTesIs eMKOCTY HaxoauTCs Ha
Hawem FTP-ceppepe no aapecy <fip://
ftp.radio.ru/pub/2009/06/Cmetr.zip>.

Pepakrop — U. Hevaes, rpaguka — U. Hevaes

3apaaHo-pa3paaHoe yCTPOMCTBO
ANa manorabapuTHbIX

aKKyMynsiTOpoB

C. ITINBUH, r. Mocksa

lMpeanaraemoe ycTpoKyicTBO npeaHasHa4dyeHo AN 3apsaakv, onpe-
Aenexuns emkocTy manorabaputhHoix Ni-Cd u Ni-MH akkymynaTtopos n
nposeAeHnsi BOCCTaHOBUTE/IbHbIX LUMK/IOB 3apsiaka—paspsanka.

C NOMOLLbIO YCTPOICTBA MOXHO NMPOBO-
OnTb TeCTUpOBaHue (u3MepeHue emM-
KOCTU) U 3apsAaKy Kak OTOENbHbIX aKKyMy-
NATOPOB, Tak W aKkKkyMynsaTOpHbIX 6aTapeit,
cogepxawux or asyx o cemu Ni-Cd u
Ni-MH anemeHTOB. 3apsinka OCYyLLECTB-
naetTca ctabunbHbiIM TOKOM B TedyeHue
3apaHee yCTaHOB/IEHHOro BpeMeHM.

OcHOBHbIE
TeXHUYECKue XapaKkTepUCTUKn

WHTepean 3apsapoHoOro n pas-
PALHOrO TOKOB, MA .. .. .. ... 15...615

Lar yctaHoBKu TOKa, MA .. ... ... 10/15
HanpsxxeHuve oTknioueHns npu

paspaoke, B ... .ol 1..7
Lar ycTtaHoBKK HanpsixeHus

oTkatodeHua, B . ... L, 1
MakcumaneHOe Bpems pas-

paOKu 1 3apanku, 4 (MuH) . .. .23 (59)
Hanpsxenne nutanusa, B ........... 12
MakcuManbHblit noTpebnse-

MBIATOK, MA .. ................ 650

Cxema ycTtpoiictBa msobpaxeHa Ha
puc. 1.Hamukpocxemax DD1—DD3, DD5
M CEMUINEMEHTHOM CBETOAMOOHOM WH-
nuvkatope HG1 cobpan TaiiMep-uamepu-
Tenb BPEMEHHbIX WHTepBanoB Mo u3-
BECTHOW CXEeMe 3NEeKTPOHHbLIX 4acoB C
OuHaMudeckor nioukauvenn. Ha nHaovka-
Tope 0To6paxaloTCA NPOAOIKUTENBHOCTL
3apaoku unu paspsaku. Ona BKIoHEHUS
COOTBETCTBYIOLLUX Pa3psaoB MpUMeHeHb
uneepTopel DD3.2, DD3.3, DD3.5 n DD3.6.
TpeTtuit U3 naTn paspaooB uHavKaTopa
HG1 He ucnoneayetcs. Uneeptop DD3.4,
anemMeHTel VD14, R42 cnyxat ons rawe-
HUA Hynsa B paspsage "[OecsATKu 4acoB™.
Curnanom c Beixoga HS Mukpocxemel DD2
(curHan "6yaunbHuka") OCyLLECTBRRIOTCA
BbIK/IIOYEHUE peXxXuma 3apaaku u OCTaHoB-
Ka cyeTa BpeMeHu 3apsaku, ycTaHaBNun-
BaeMoOro C fomoLbld kKHonok SB10—
SB12. LN CKNIOHEHUS TOXHOr O BbIKITIO-
YeHUs 1 OCTaHOBKM CHeTa OT 3TOro CurHa-
na B pexuvMe paspsaaku HUXHUA No cxeme
BbIBOA, KOHAeHcaTopa C5 uepes avnop, VDI
u Beixo, u#BepTopa DD3. 1 coenuHneTcs ¢
oBLwumM NPoBOAOM, HNOKUPYS TEM CaMbIM
yKasaHHbI curHan.

Ins coxpaHeHus nHdpopmaumm o npo-
O0MKUTENbHOCTU Pa3PAOKK Unn 3apaaku
npu nponagaHnn HanpsXeHua nutaHunsa
12 B v npogoonxeHus oTcyeTa nocne ero
NosiIBAIEHNs NpuMeHeHa pesepsBHan HaTa-
pest GB1. Hanuuyue curHaneHbix coeguHe-
HU MeXy MUKpOCxeMamu He Nno3BonseT
noaatb NUTaHWe C Hee TONbKO Ha MUKPO-
cxemy DD2, cuHeTyukyn KOTOPOI XpPaHAT
vHdopMaumIio 0 NPOAOMKUTENBHOCTH
npouecca, NO3ToMy HanpsxeHue 6ata-
peu yepe3 auog VD12 nocTtynaer Ha Bce
MUKPOCXEMBI Taitmepa-usameputens. Ona

yMeHblUeHus Toka, notpebnsemoro ot
pe3epBHOI HaTapeu, Cnyxut y3en, coO-
6paHHbit Ha peauncTopax R30, R31, R34 n
Tpan3uctope VT6. MNpu cHuxeHnn Hanps-
XeHus NuTaHus ¢ 12 go 6 B unu ero npo-
nagaHum TpaHauctop VT6 3akpeiBaeTca n
BbICOKWI? NOrnyeckuit ypoBeHb C €ro Kon-
nekTopa noctynaet Ha Bxon K nelmdpa-
Topa DD5, "Bbikniovan” unavkatop HG1.
3TOT Xe ypoBeHb 4yepes anog VD1 nocty-
naet Ha 3afaloLLunit KBapLeBblit reHepa-
Top 32768 'y, B mMukpocxeme DD1, ero
paboTa nNpuoCTaHaBNMBAETCA U OTCHeT
BPEMEHHOr0 MHTepBana npekpaliaeTcs
[0 TMOSIBNEHUNA HanpsXeHus nuTaHus
12 B. KoHgeHcatop C6 ob6ecneunsaeTt nu-
TaHVe MWKPOCXEM TaliMepa-uaMepuTens
B TEYEHWE HECKOSbKMX MUHYT, rnoka Ha-
npsxeHve He cHu3uTca o 3 B, u yepes
avoga VD12 nogkiitoumntcn pesepsHan 6a-
Tapes. Ouon VD13 npensTcTByeT nogaye
HanpsxeHus c GaTapen Ha OcTanbHbie
y3Nbl YCTPOACTBA. OTU CXEMHbIE PELLEHUS
no3BOAUAM CHU3UTE TOK noTpebneHun B
oTcyTCTBUE Hanpsixenus nutanuna 12 B oo
3HauyeHuit, onpenensieMbix cConpoTuBne-
HueM pesucTtopa R2 u Tokamu yteudek
MUKPOCXEM U KOHLEHCAaTOPOB.

MCTOYHMKMN TOKa Ha MoneBblx TpaH3un-
ctopax VT1, VT2 n VT3, VT4 c BbICOKUM
BbIXO[IHbIM COMPOTUBIIEHMEM COBMECTHO
¢ peauctopamu R3—R5 n R6—R11 o6pa-
3yl0T UCTOYHMKK 0BpasLLIOBOro Hamnpsxe-
Hua (MOH). Ha Bwixopne nepsoro MOH
kHonkamMu SB1—SB3 ycraHaBnuBaioT
TpebyemMoe KOHE4HOE HanpsixeHue pas-
PROKK aKKyMyNsiTOPOB UNK aKKyMyNSTOp-
Hbix BaTapeit ot 1 0o 7 B c warom 1 B uc-
xoas u3 pacyeta 1 B Ha oguH anemeHT. Ha
Beixoge BToporo MOH kHomnkamu SB4—
SBY ycraHaenuBaioT Hanpsxexue ot 15
10 615 mMB, UMcnNeHHO paBHOE TOKY 3apaa-
KU unnan paspsagku B munnuvaMnepax c
warom yctaHoBkn 10 unu 15 MA. Mo-
CKONbKY NpuMeHeHb! kHonku (SB1—SB9Y) ¢
BO3BPaTOM MOBTOPHLIM HaXaTuem, TO Ons
paspaaku, Hanpumep, akKyMynaTOpHOM
6aTapen 3 Tpex aNeMeHToB TOKOM 240 MA
Heobxoaumo “yTonuTtk” kHOomkun SB1 "1",
SB2 "2", SB4 "15 MA”, SB5 "25 mA", SB6
"50 MA" 1 SB8 "150 MA”".

PexuM 3apsnku unn paspsoku ycrta-
HaBnuBaloT nepekniovateneM SA1, a
MHOVKauma ocyllecTensaeTcs yanom us QY
DA1.1, koTopbit paboTaeT kak koMmnapa-
TOp HanpsxeHus, uHBepTopa DD3.1 u
ceetoaunonos HL1 "3ap.” n HL2 "Pazp.”. B
pexuMe 3apaaku nalocoBas Knemma
aKKyMynsaTOpHoit 6aTapeun Yepes 3aMKHy-
Tble KOHTaKThl nepekiioyatens SA1 noa-
K/IIO4EHa K NUHUKM NUTaHUA YCTPOICTBa
+12 B. 3a c4eT pasHuibl CONpPoTUBNEHW
pesuctopoB R14 1 R15 Hanpsxenne Ha
HeuHBepTupyiowem sxoge OY DA1.1 npu-
MepHO Ha 60 MB MeHbLUe, YeM Ha uHBep-
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Puc. 1

TUPYIOLLIEM, NO3TOMY HA Baxoae aToro OY
00paIyeTCA HANpPsMKEHNE HU3KOrO NOrv-
HECKOT0 YROBHA U NPyt 3aMKHYTOM KJTI0YE
DD4.3 Hyner ropets ceevoamon HL1 ze-
NEHOro LBeTa CRedeHus. B pexume pas-
PSIOKU HanpsxeHue Ha HEMHBEPTUPYLLEM
Bxone OY DA1.1 ecerpga Gonblue, yem Ha

VMHBEPTUPYIOLLEM, NOBTOMY Ha €ro BhLIX0-
Le GyneT HaNPARXEHUE BLICOKOTO YPOBHA,
a Ha BbIxOae MHBepTopa DD3.1 — Huakora
v 3aroputca ceetoawon HL2 kpacworo
uBeTa CBEYEeHMA.

Ha OY DA1.4 n nonesom TpaH3ucTope
VTS5 cobpan ctabunusarop TOKa 3apagkv

WK paspaokM. HEUHBEPTUPDYIOWMWA BXOf,
OV DA1.4 coeauHen ¢ Buix0aoM NOR Ha
TpaHauctopax VT3, VT4. Tok uepes 34
TPaH3UCTOPH, KaK yXe CKa3aaHD Bollue,
yCTaHaenuealT kHoMkamu SB4—SB9.
Apon VD10 cnyXuT Ba UCKMOYEHHA pas-
PRAKY MOAKIIOYEHHOMD AKKYMYAATOpa

600Z ‘9 3N OUD'vd
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(wnn GaTtapeun) B pexume 3a-
PROKK NPV NponajaHnumk Hanps-
XEHUsi MUTaHNA YyCTPOICTBA.
Ha OY DA1.3 BbinonHeH ysen
KOHTpOMNA NOAKNIOYEHUA aKKy-

UMMOPTHBIE, OCTaNbHble — Ke-
pamuyeckme KM, K10-17. Muk-
pocxemMy K56 1J1H2 moxHO 3ame-
HUTL Ha CD4049B, K1761M03 —

1 HaK1761[02, a KP1561KT3 — Ha

MYNSITOPOB K yCTPOMCTBY. KOHT- . v K561KT3 unu CD4066B. Mukpo-
ponbk MpOU3BOOUTCA MyTEM TG cxema LM324M, copepxawasn
CpaBHEHUS HarnpsXeHus Ha o yetoipe OY, 3ameHuma Ha
cToke TpaH3ucTopa VTS5 OTHO- LM124N, LM224N, LM2902N nnun
CUTENBbHO HaMPSXEHUA Ha ero Ha aHanoruyHble, HO cogepxa-
uctoke. Mnoxoit KOHTaKT B Lienu . e meHbluee yucno OY B 00HOM
NOAKNIOYEHUA  aKKyMynsiTopa kopnyce. BaameH nonesbix TpaH-
Wnu ero OTCYTCTBUE NPUBOAUT K S 3anctopoe KM103E moxHO npu-
YMEHbLUEHUIO HanpsaXeHusa o menuTb KM103E1, gRaHé}H?B%ﬁ)gB
cTok—ucTok. MNopobHas cutya- — KM103K — KM103/1, s
LMt MOXET BO3HUKHYTb HE TONb- KM103/1. OcHoBHOIt KpuTepwuii
KO B pe3yfkTate Mnnoxoro KOoH- npu 3aMeHe MONEBOro TPaH3un-
TaKTa B LIeMM, HO 1 Npu Hankunm ctopa IRL530N — conpoTtusne-
HEMCcnpaBHOro, “"ycoxwiero™ ak- HMEe OTKPLITOro KaHana, OHO
KyMynaTopa C Henonyctumo \ nonxHo 6biTe He 6onee 0,1 Om
BbICOKMM BHYTPEHHUM COMpo- : npu HanpsXXeHnn 3aTBOP—MWC-
TUBIEHWEM, HecnocoBHOro oT- TOoK 0kono 10 B, Tun kopnyca —
[ate UK NPONYCTUTL YCTaHOB- TO-126, TO-220, DPAK, D?PAK.
neHHbi Tok. Mpr yMeHbLeHnn TpaH:smﬁ:Top KT3102A 3a.rz|%msm
HanpsiXeHnsi CTOK—MUCTOK A0 Ha nwoboit un3 cepwuit 15,
DAT3 Gopumpyeron ranpmee. PHC. 2 penai voxa ke menee
HWe BLICOKOrO YPOBHS, KOTOpoe 100. BsameH auopnos 196 MoxHO
yepes ouog VD6 nocrynaeT Ha NPUMEHUTE repMaHmneBbie Anoabl
Bxof, R cyeTymka MuHyT MUKpo- | | cepuit 09, 0507, rAs508 wunm
cxembl DD1 — oTcuyeT BpemeHu | ® ! ManoMOLLHbIE BbINPAMUTENbHbIE
npuoctaHaBnueaeTcH. OOHO- ‘ R ¢ 6apeepom LoTtku, guopel
BPEMEHHO 3TO Hsggﬂxerme ye- | ﬁ?S;A K:E%%HMMH ga K,U,gQZ,
pes pesucTop nocrynaert | s c nobbiMn Byk-
Ha yr?paanqmu.mﬁ BXOL, KJHoua | ¢V XR4:30 KPI5BIKT BeHHbIMK nHaekcamu. Kputepuii
DD4.4, rpe 4epes3 guon VD11 LM324 @9003 npu 3ameHe pguopa UWoTku
i

MOAYNMPYETCA UMMNyNbCaMu C
BeIX0Aa S2 mukpocxemel DD1 ¢
nepuonom cneposaruns 0,5 c. B
pesynetate ceBetoguon HL3
"Het TOKa" KpacHOro uBeTa
CBeYeHUs1 BCMbIXMBAET C HacTo-
TOM 2 U4, CUrHanM3npys o He-
ucnpasHocTu. Mocne ee ycT-
paHeHus BCnbillku ceeToouona HL3 npe-
KpawaloTcs.

ABTOMaTMHYECKOE OTKJ/IIHEHUE pexuMa
paspsoku nNpoucxoouTt No curHany c
Bbixoza OY DA1.2, koTopbiit paboTaeT kak
KoMnapatop. 3a cyYeT NONOXUTENbHOM
obpaTtHoit cBf3n 4yepe3 pesuctop R20
peanus3oBaH rucTtepesuc npu ero nepe-
KNHo4YeHun.

HeuBepTtupytowmit Bxog OY DA1.2 ve-
pe3 pe3nCTUBHbIM AENUTENb HANPAXEHUN
R16R20 nopknoueH K BbIXOA4Yy MEpPBOro
MNOH Ha TpanaucTopax VT1, VT2, a uxisep-
TUpylowuii — yepes genutens R17R22 k
MAIOCOBON  K/IEMME  aKKyMYJ/IATOPHOMN
6atapen. Mo poctuxeHun Ha BaTapee
HanpsiXeHusl, yCTaHOBNEHHOIO KHOMKaMmu
SB1—SB3, Ha Bbixoge OY DA1.2 ycraHo-
BUTCH HanpsiXeHWe BbICOKOrO YPOBHSA,
koTopoe yepe3d auop VD5 noctynuT Ha
Bxon R cueTyMka MUHYT MUKpOCXEMbl
DD1. OTtcyeT BpeMeHu paspsoku npu
3TOM NPEKPaTUTCA, a ee NPOACIKUTENb-
HOCTb (Tgase) OTPA3MTCA Ha MHAMKATOPE
HG1. 3Haa Tok paspsoku (lpasp), MOXHO
onpenennTb eMKocTb 6aTtapen (akkyMyns-
Topa) B amnep-4acax (A4): Ca = Tpasp lpase-
Haxatvnem Ha kHonky SB13 ocyuiects-
NAIOT NPUHyOUTENbHBIA BO3BpaT KOMNa-
partopa B UCXOAHOE COCTOsHUE .

Mo nio6oMy M3 CUrHanoB OCTaHOBKW
oTCYEeTa BPEMEHHOTO UHTEpBana — OKOH-
HaHUA 3apsaaku, paspsaky, OTCYTCTBUA
TOKa qYepe3 akKyMynsitop — 3aMbiKaeTcs
knioy DD4.1, TpaHsuctopel VT3, VT4 3a-

Puc. 3

KpBIBAIOTCA, TOK Yepes TpaHaucTop VTS5 n
aKKyMYNATOP (2KKyMynsaTOpbl) CTaHOBUT-
CA paBHbIM Hynio, ko4 DD4.3 paambi-
KaeTca u ropsiwmii ceetoguon, HL1 (nnum
HL2) racHerT.

PabortaloT c ycTpoitcTBoM Tak. CHa-
yana nepexnodateneM SA1 yctaHaenu-
BalOT pexumM paboTsl, a kKHonkamu SB1—
SB9 — uucno anemeHtoB B bBaTtapee
(ToNbKO ANs uMKia paspsaoku) n Tpebye-
Mol TOK. MogKIoHaOT akKyMyNATOPHYIO
HaTapelo (akKkyMynsTop) 1 noaaloT NUTalo-
wee Hanpsxenue. Octaetca o6HyNUTb
nokKasaHus MHOMKaTopa, AJ1R Hero Haxwu-
maloT Ha kHornky SB13 "C” (c6poc), 3aTtem
Ha kHorky SB11 "4" oo obHyneHun noka-
3aHuit Yacos. B pexwume 3apsgku gonon-
HUTENbHO B "ByannbHUKE" — NpK HaXaToun
kHonke SB12 "T" (TaitmMep) — HaxaTnem
Ha kHonky SB11 yctaHaeBnuBeaioT Tpebye-
Myl €e NpOoAONXUTENBHOCTL B Yacax, a
npu HeOGXODMMOCTM ¥ B MUHYTax — KHOM-
kot SB10 "M".

B ycTpoiicTBE NprMeHeHbl pe3ncTopbl
C2-33, MNT, npuyem R3—R11 cnegyet
npeasaputTenbHo NogodpaTe ¢ 4ONYCKOM
He Bonee 1 %, a peauctopel R2, R4, R6,
R10 MOXHO cocTaBuTb U3 OByX, coenu-
HEHHbIX MapannenbHo uNu nocnegoea-
TenbHo. [Ona  penuteneitr R14R15,
R16R20 1 R17R22 peaucTtope otobpaTtb
nonapHoO C TEM X€& OTHOCUTENbHbLIM
OTKNOHEHUEM B KaXAoW nape unu npu-
mMeHuTe C2-29B ¢ Takmm Xe [0MyCKOM.
KonpeHcatop C6 — K52, K53, C7 —

1N5817 — makcumaneHbiit Npsi-
MO TOK He MeHee 1 A, 0bpaTHbii
Tok — He 6onee 0,1 MA npu Ha-
npsxxeHun 5 B. Ceetognoabl —
nobele ManoMOLLHbIE COOTBET-
CTBYIOLLErO LBETa CBEYEHUS.
MNAaTupa3pagHebiii - HOUKATOP
ANIC3286 MOXHO 3aMEHUTbL Ye-
TePpbMSI  OgHOPa3pPAAHBIMU, Hanpumep
ANIC314B. Kronku SB1—SB9 ¢ Bo3Bpa-
TOM npu NOBTOPHOM HaxaTtuu — B4004,
SPA-118A, SPA-118B unn MN2K, kHonku
SB10—SB13 — TC-0108 (TS-A4PS-130),
nepeknioyatens SA1 — KknaBULIHbIN
RLS-202-A1. batapes GB1 — gga "qaco-
BbiX" ranbBaHuM4eckux anemexTa no 1,5 B
unu oauH NUTHUEBLIN, Hanpumep, CR1616,
CR2032.

BonblIMHCTBO peTaneit pasMeLlerbl
Ha ABYX YHUBEPCanbHbIX MakeTHbIX nna-
Tax ¢ OTBEPCTUSMU U MEAHBIMU NoLWan-
KamMu gna navikun (puc. 2, puc. 3).
CoeﬂMHeHMﬂ BbIMNONHEHbI NYXEHbIM NPOo-
BofomM gmnametpom 0,3 MM ¢ nsonsumen
oTpeskaMu ¢GTOopOoNNacToBoi TpyOKu.
Mnatei ycTaHOBNEHbI B MNaCTMacCOBLIit
kopnyc pa3mepamu 130x75x33 MM un
BCTPOEHHLIM OTCEKOM AN YyCTaHOBKM
YeTbipex akKyMynsiTOpoB Turnopasmepa
AA. Ha nuueBoit naHenu 3akpernnexbl
nepekoyaTent, KHOMKK, CBeToanoabl u
undpoBoit nngukaTop. Ha BepxHeit cTeH-
K€e 3aKperneH TennooTBo WnpuHoin 33 un
LAMHOW 75 MM, Ha KOTOPOM yCTaHOBNEH
nonesBoit Tpanauctop VT5, ana Hero B
CTeHKe caenaHo okHO (puc. 4). MNpu MoH-
Taxe cnepyet obpaTtuTe BHUMaHWe Ha
coeauHeHne peauctopa R11 ¢ obwmm
npoBOAOM, €ero crnefyet BbiNONHUTL
oTAeNbHBIM NPOBOAOM, MAOYLLIMM Heno-
CPEeLCTBEHHO K BuiBOAY pesuctopa R27.
Taioke oTaenbHbIM NPOBOAOM COEANHAIOT
c peauctopoMm R27 BuiBog 2 QY DA1.4.
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BHewHuit BUO ycTpolcTBa nokasaH Ha
puc. 5.

HanaxweaHue ycTpoicTBa CBOOUTCA K
nonbopke peaunctopos R1 1 R13 (6es3 noa-
KNIOYEHHOro akkymynsitopa). BpemeHHO
paspbiBalOT coeauHeHne pesuctopa R1 un
vctoka VT3 ¢ knosom DD4.1. Mpu HaxaTsix
kHornkax SB1-—SB9 nopnbopkoit peancropa
R1 Ha cTtoke TpaH3ucTopa VT4 yctaHasnu-
BaIOT HanpsxeHune, pasHoe 615 MB, a noa-
6opkont peauctopa R13 — HanpsbkeHue
7 B Ha cTtoke VT2. YCTpOMCTBO rOTOBO K
pabote. OoHaKO 13-3a HANUHUA HANPAXEe-
Hus cmelleHnst Hyns B OY Tok yepes akky-
MYNATOPbI MOXET He COOTBEeTCTBOBAaTb
3a038BaeMbiM 3Ha4YEeHUAM Ha BENUYUHY
2...3 MA. Ecnu atoT adpdekT Bynet 3ame-
TeH Ha Manbix Tokax B 15 u 25 MA, npu
XENnaHuM MOXHO MPOU3BECTU OOMONHU-
TenbHoe Hanaxueanve. meowumitca ak-
KYMyNSTOp CTaBAT Ha 3apsiaKy TOKOM

15 MA. Mexay BbIBOOOM CTOKa TpaH3n-
cTopa VT4 u TO4YKOW coeauHeHus uHeep-
Tupyiowlero Bxoaa (BeiBofg, 2) OY DA1.4 ¢
peaucTopoM R27 BknoyaloT MUNNMBONGLT-
meTp Ha npenene 20...200 mB. Ecnu Ha-
npsxeHue Ha cToke VT4 okaxeTca MeHb-
we (nokazaHua MUNNNBONILTMETPA MUHY-
COBbIE), TO NOCNenoBaTeNbHO C UHBEPTU-
pytowwmm Bxogom OY DA1.4, a ecnv 6onk-
we, TO NnocnenoBaTenibHO C HEeMHBEPTU-
pylOLMM BxoOOM (BbiBOO, 3) ycTaHaBnu-
BalOT NMOACTPoOeYHbIl pe3uctop 470 KOM.
M3meHns ero conpoTtuBneHue, [obu-
BalOTCA HyNeBbIX MOKa3aHuit Munnn-
BONbTMETpa, NOcne 4Yero B3aMeH MNof-
CTPOEYHOro pe3ncTopa ycTaHaBAMBaloT
NOCTOSIHHBLI COOTBETCTBYIOLLErO COMpo-
TUBNEHUA.

Penaktop — W. Hewaes, rpagmka — W, Hevaes,
¢oro — asTopa

CBETJ/ION NMNAMSITH
BEPIOTUHA
BACUJTNA UBAHOBUYA
(1946—2009)

8 masn c.r. Ha 64-M rogy Xu3HN cKo-
POMOCTUXHO CKOHYarncs 4neH peakon-
neruun XxypHana, kKaHouaaT TeXHU4eCKnx
Hayk Bacunuii UBaroBuy BepiloTuH.

MHorve rofibl OH aKTUBHO y4acTBO-
Ban B 0OCyXAEHWW He TONbKO yxe
BbilleaLmnx, HO 1 rOTOBALLMXCA K n3na-
HUIO HOMEPOB XypHana. bein asTopom
MHOruX cTtaTeit, paspabaToiBan KOH-
CTPYKUMW AN151 I0HBIX paauoniobutenei,
oTMedancs kak nobegutens Tematuye-
CKUX KOHKYPCOB W KOHKYPCOB Ha ny4-
wylo nybnukaumwo. CoBMecTHO C
COTPYAHUKaMM pefakLmmy y4acTBoBan B
XIOpY PasnuyHblX MONOOEXHbLIX CMOT-
POB ¥ COpPEBHOBaHWA MO PaANO3NeK-
TPOHUKE.

Hauano ero TpyooBoit 1 Hay4yHO pes-
TenbHOCTH CBA3aHo ¢ MITY um. H. 3. bay-
MaHa. UMeHHO Tam OH copmupoBasncs
kak nsobpetatens. Bacunuit MeBaHoBud
Bcerga 6bin B moucke, 1 MHOrMe €ero
wnaeun BonnoTunnce B aBTOpCKue ceunae-
TenbCTBa M NateHThl. N306peTeHHbIe
UM OBUraTesibHble yCTaHOBKM, OCHOBaH-
Hbl€ Ha NpuMeHeHun HeTpaanLMOHHbIX
NCTOYHUKOB 3Heprun, ykpawann wu
BbI3bIBaNK HEMOAAENbHBI MHTEpeC Ha
eXeroaHolx TBOPYECKMX BbICTABKax
"Apxumen” n HTTM.

3atem Bacunuit UBanoBu4 non-
HOCTbIO MOCBSITUI CBOIO XU3Hb BOCMU-
TaHWIO MONOAbIX KAAPOB — NepeLlen Ha
LleHTpanbHylo CTaHLUMIO IOHBIX TEXHUKOB
(Bnocnencteum LITTY — LieHTp TexHuue-

CKOro TBOPHECTBA YHaLLWXCA).

OnuiT v 3HaHKA Bacunus MBaHoBu4a
BO MHOroM crnocob6CcTBOBanv pasBuTUIo
uHTEpECa uYuTaTeneit K XXypHany
"PAONO".

Mbl HaBcerga CoxpaHuM NamsTb O
Bacunun MBaHoBnyYe — OOAPEHHOM,
A06POM 1 OT3bIBYMBOM HENOBEKE.

Buipaxaem uckpeHHue cobonesHo-
BaHuA ero poaHbiM 1 6NnM3KKUM.

Konnextus pegaxumm xypHana
"PALINO"

N
@

BUHYLUL MIVHhOLOU JONU ~dD

81-88-209 ‘vaL

n1‘olpes@}nsuos :lasoduog
ni-olpeigpiew yasteis woundy
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3apsanka akKyMYJN A TOPHbIX
doHapein oT GOpPTOBOM ceTU

aBTomMoOuns
U. HEYAEB, r. Mocksa

pepnaraemMoe ycTpOWCTBO npenHa-

_3Ha4YeHO 015 3apALAKU KapMaHHbIX
aKKyMyNATOPHbIX doHapeir cO BCTPOEH-
HbIM 3apsiaHBIM yCTpoiicTBOM (3Y) oT 6op-
TOBOIN ceTu aBToMObBuMNA unu Opyroro
WUCTOYHUKA MOCTOSAHHOIO HarmnpsXeHUs
12...14 B. OT aHanorM4Horo ycTponcrea,
onucanHoro B ctatbe C. lypeeBa "Yct-
POMCTBO ANA 3apAOKU akKyMynsiTOPHBIX
¢oHapeit oT 6OpTOBOIt CeTr aBToMObunA"
("Paguno”, 2007, Ne 8, c. 49, 50), npeana-
raeMoe OTIM4aeTCa BABOE MEHbLUMM YuC-
NOM [eTaneit u HaMHOro MeHbLMY raba-
puTamu.

R3 100

noNb3ys ero WTaTHylo BUNKY, NpeaHasHa-
YEeHHYIO AR noaxioydeHus k cetu 220 B.
CxemMa ycTpoitcTBa nsobpaxeHa Ha
puc. 1. Ero ocHoBa — reHepartop um-
nynbcoB, cobpaHHbIit Ha MUKpocxeme
TDA7052 (DA1), npencrasnsiowueit coboin
MOCTOBOIt ycunutens 34 ¢ koadduumeH-
TOM ycuneHus HanpsxeHus 38...40 ob un
MakCUManbHO BLIXOAHON MOLLHOCTBIO
1,2 BT (Ha Harpy3ke cOnpoTUBNEHUEM
8 OM). bnarogaps nonoxuTtenbHoit 06-
paTHoit cBA3u uYepe3 uenb R1C2R2C3
(naccuBHbIn NONOCOBOIR PUNLTP) BO3HU-
KaeT reHepauusl Ha 4acToTe OKONo
10 kl'u. MpotuBodasHbie KM-
nynbCcbl HaNPsAXeHUs C 3Ton

FU1 [] R2o1x 1 78! uacToToit M CKBAXHOCTBIO

0,2A —~ = OKOMO [BYX Yepes noacTpoey-
o1 | == ci c3 DAL TDA7°5§ Ra 100 % Hbe peauctopel R3 u R4
+ 100 MKX1_3300 2 > 8 = O nocTynalT Ha po3eTky XS1, K

= x16 B — KOTOPOW MogKNoHaloT 3aps-

Bxon R1 { /;:1\/ xaembiit doHapb. MNepBbiM 13
128 c2 —_~: 3 W U HWUX YCTaHaBNMBAIOT TOK 3a-
3300 51k GND—| HL1 AF307EM pAOKM (Efo  MakcumansHoe

“3apagka’ 3HayeHne — OKONo 75 MA),

Puc. 1 BTOpOI? BbiNONHAET GyHKUUMK

il

Puc. 2

MpuHumn paboTtel nogpobHo onmncaH B
YNOMSIHYTOW CTaTbe, KOPOTKO OH CBOOUT-
ca k cnegyowemy. Kak npasuno, BCTPO-
eHHble 3Y doHapelt coaepxar Bbinpamm-
Tenb n GannacTHeit koHaeHcaTop. Ero
EeMKOCTb OnpefensieT ToK 3apaaku (a 3Ha-
4YUT, U ee NPOLOIIHKUTENBHOCTL) U paccHu-
TaHa Ha nepemMeHHoe Hanpsxexue 220 B
yactotoit 50 lN'u. Y1066l 06ecneunTs Tpe-
Byemeiit TOK 3apaaKuy Npy MeHbWeM nepe-
MEHHOM HanpsxeHun, HeobxoanumMo npo-
NOPLMOHANbLHO YBENUYUTL €ro 4acToTy.
OnucbiBaemoe yCTPOWCTBO ABNAETCH UC-
TOYHUKOM MEPEMEHHOr0 HanpsixeHus
NPAMOYroneHoit GOpPMbl  aMnANTyOoN
okono 10 B 1 4acToTO HECKONBbKO KKANOo-
repu. Bnarogaps 3ToMy 3apsaKy MOXHO
npoBoauTe 6e3 nopaboTku nnu pasbopku
¢oHaps (ecnu, KOHEYHO, U3BECTEH 3apaa-
Hblit TOK akkyMynaTopHoit 6atapeu), uc-

[arunka Toka, napannenbHo
KOTOpPOMY nofiuioyeH ceetoguon HL1 —
uHAMKaTop npouecca apsaku. Mo name-
HEHUIO AIPKOCTW €ro CBEeYeHWs CyasT O
XOfe Mnpouecca: BHayYane HanpsxeHue
aKKyMynsiTOpHOt 6aTapen MMHUMansHO u
CBETOAMOL, 3aMETHO CBETUTCS, a Mo Mepe

ee 3apsaKu yBenuyineBaeTcs, u3-sa Yero
TOK Yepes CBETOANO, YMEHBLLAETCA U Ap-
KOCTb €r0 CBEHEHUN CHUXaeTcsl.

YepTex nevaTtHOW nnartbl, HA KOTOPOW
MOHTUPYIOT BCe aeTanu, kpome Bunku XP1
n nnaekoit BcTaBkn FU1, nokasaH Ha
puc. 2. IsrotaBnuBaloT ee U3 0OgHOCTO-
pOHHE ONbrMPOBAHHOIO CTEKJIOTEKCTO-

nuta TonwwmHon 1...1,5 mm. lMnata pac-
CHuUTaHa Ha npuMeHeHune NOCTOAHHBbIX
peauctopoB P1-4, MNT, C2-23, nopact-
poeyHbix CMN3-19a, okcuaHOro koHaeHca-
Topa (C1) pupmbl Jamicon n kepamuyec-
kux K10-17 (octaneHbie). Peauctop R2
yCTaHaBNMBaloT Hag mMukpocxemoir DA1.
Posetka XS1 — npubopHoro Tuna, rno
3aBepLleHnn MOHTaxa OeTaneit ee npu-
KnevBalT K nnare (puc. 3), a BbiBOObI
rHe3q, COeamHAIOT KOPOTKMMK OTpe3kamm
NYXEHOro NpoBoOAa C nevaTHLIMY NPOBOA-
Hukamu. K 6GopToBoit cetn asTtoMobuns
YCTPOMCTBO MOAKNIOHAIOT ABYXUNbHBIM
LUHYPOM, OKaH4YMBaIOLLWMMCA CTaHaapTHO
BUNKOIA, BCTABNSIEMOIN B rHE310 NPUKYpu-
Batens. B Bunke MOHTUPYIOT NNaBkylo
BcTaBky Ha Tok 0,2 A. lMNMocne nposepku
paboToCnoCcoBHOCT U  HanaxXuvBanus
nnaTy ¢ getansiMn XenatenbHO MOKPbITh
CNOEM 3MOKCKOHOMO KNes Ans 3aluTel OT
BNaru 1 NoBpexaeHnii.

HanaxusaHue ycTpoiCcTBa Ha4YMHaIoT C
yCcTaHOBKU TpebyemMoro Toka 3apsifku.
Ina atoro ¢poHapb C 3apAXKEHHON akkyMy-
naTopHon Gatapeeit MOAKNIOYAIOT K YCT-
POMCTBY, ABUXOK MOACTPOEHHOIro pesnc-
Topa R3 nepeBogsT B KpaiiHee nNpaBoe (No
cxeme) nonoxexue, a peanctopa R4 — B
KpaiHee nesoe u nofalT nuTaloulee
HanpspkeHue. Peauctopom R3 yctaHasnu-
BaloT Tpebyemblit TOK 3apsiaoku, a pesu-
ctopoM R4 pgobusaioTcs cnaboro ceeyve-
Hus ceetoauoga HL1. Mockoneky perynu-
POBKM B3aMMOCBSI3aHbl, oOnepauuu ¢
3TUMK pesncTopamMu NpuaoeTcs MoBTo-
puTb ABa-Tpu pasa. Ecnu yctaHoBuThL Tpe-
HyemMbiit TOK He yaacTcsi, Heobxooumo
MOBLICUTL HYaCTOTY reHepaTopa, 3aMeHuB
C2 un C3 koHgeHcaTopamu MeHbLLEeN (065~
3aTenbHO OAVHAKOBOI) EMKOCTH.

Ecnu xe TexHnyeckue xapakTepucTkm
akkymynsTopHou 6atapeun ¢oHaps Hens-
BECTHbI, TO NpeaBapuTensHO onpenensiioT

Was

3apAOHbid Tok, obecnedvBaemMelid LTaT-
HoiM 3Y nNpr NOOKMIOYEHUN ero K Cetu
220 B. Ons atoro d¢doHapb npuoertcs
pasobpaTe 1 n3MepuTb ToK B Lenn Hata-
peu B pexvMe 3apaaku.

PeanaxTop — B. ®ponos, rpapuka — B. ®dponos,
¢oro — asropa



bnok nHAMKauum COCTOSSHUSA

KOoMnbloTepa

B. KEJIEXCALLUBUJIN, r. BonrogorHck PocToBckoii 0611.

IMocToSHHbIA KOHTPOJIb COCTOSIHUS ONEepaLuoHHOH CUCTEeMbl U
KoMnblOTEpa B LesIOM rno3sonser 6onee rpaMoTHO U 3¢ PeKTUBHO
MCronb30BaTh €ro pecypchl, KOTOPbIX B CBSA3Y C MOCTOSTHHbIM POCTOM
anneTUToB COBPEeMEHHbIX MPorpamMmHbIX NPoAyKTOB HUKOrga He
6biBaeT cnuiwkom mMHoro. ABTop npencrasnset pa3paboraHHbie UM
nporpamMmMy M npuUCTaBKy K KOMMbIOTEPY, BMOHTUPOBAHHYIO B €ro
KnaBsmartypy, KOTOpbie MO3BONSIOT BCcerna UMeTb nepen rnasamu

Takyro nHdpopmaymio.

C yuwiectsyeT 60nbLI0e H1CNO NPOrpammMm,
B TOM uucne cBobogoHO pacnpocT-
paHsieMbIX, NpefocTaBnAlWmX Nonb3o-
BaTeNsM CBELEHUs O COCTOSIHUKM onepa-
UMOHHOM cucTemMbl 1 06 MCMoNL30BaHKK
pecypcoB komneloTepa. Ho nocTosHHoe

KOHTPONMPOBATL 3arpy3Ky LIEHTPaNbLHOro
npoueccopa (Npy HanuuuM B KOMMNetoTEPE
HECKONbKUX PUINHECKUX NN BUPTYaNbHbIX
BblHUCNNTENLHLIX Aep — WX CyMMapHyIO
3arpysky), ucnonbayemelii o6vem onepa-
TUBHOI NamMaTy, 06beM daitna noaxkayku,
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otobpaxeHue 3TOM uUHbOPMauun Ha
3KpaHe MOHUTOPA, Ha MO B3rnsg, He Bce-
roa ynobHo. Beinaya ee B 0TOE1bHOM OKHE
NPUBOOUT K 3arpOMOXAEHUIO 3KpaHa, a
npu MOHUTOpE, NepeLueawieM B AeXyp-
HBIA (NPY A/IMTENBHOM OTCYTCTBUM Haxa-
TW Ha KNABULLK U NEPEMELLEHUIA MbiLLIn)
MNK B MOSIHO3KPAaHHLIA (Ha BpeMA Urpbl
unn NpocMoTpa Buaeodpunema) pexum,
noctyn Kk Heobxogumoint uHdopmauum
TepsieTcs.

Mpepnaraembiit 610K COBMECTHO C yn-
paensioweid NporpamMmMolt MOCTOAHHO UH-
dopmMupyeT nonb3oBaTens ¢ MOMOLLbIO
cBeToamnoaos (Bcero ux 14) o npesbiLLIeHUN
TEKYLUMMW 3HAYEHUSIMW KOHTPONMPYEMBIX
napamMeTpoB 3aJaHHbIX 3Ha4eHui. MoXHO

nopt. bnarogaps ToMy 4to ans paboTkl ©
nocnegoBatenbHeIM MOPTOM NpOrpamMma
PCMonitor ncnonb3yeT Tonbko CtaHoapT-
Hble ¢yHKUuun WInAPI, ycTaHoBKa Kakux-
nmb0 ONONHUTENBHBIX APatBEPOB HE Tpe-
bHyetcs. ITO AaeT BO3MOXHOCTb paboTtaTtb
He Tonbko ¢ ¢pusnyeckummu COM-noptamu,
HO U C BUPTYallbHbiMK, CO30aBaeMbIMU
nepexogHukamu USB—COM. Takoit nepe-
XOAHUK NOTpebyeTcs B Cy4ae OTCYTCTBUSA
B KOMMbloTepe ¢pusunyeckoro COM-nopTa.

Mporpamma PCMonitor nossonser
BbiOpaTh 13 4YMcna npenycMOTPEHHbIX
KOHTPONMPYEMBIA NapaMeTp A9 KaXaoro
cBeToguofda M 3a0aTb YCNnoBue ero
BkJloYeHus. Jliobo napameTp MOXeT
6bITb Ha3Ha4YeH HECKONBKMM MHAMKaTOpaMm
O[IHOBPEMEHHO.

Cxema 6noka nHgukauum nsobpaxeHa
Ha puc. 1. TpaHaucTopHbiA onTpoH Ut
BMmecTe ¢ pesuctopom R1 v guogom VD1
cnyxaT ons MHBEPTMPOBAHUSA CUrHanoB
COM-nopTa KOMMnbloTepa 1 COrnacoBaHuns
WX YPOBHEIA C LIeNaMmn MUKPOKOHTponepa
DD1, ocywecTenssi npy 3TOM 1 raibBaHu-
HeCKylo pasBs3Ky Mexay KOMMbIoTEPOM U
MUKPOKOHTPONNEPOM.

Bo FLASH-namaTe MUKpPOKOHTponnepa
HeobxoamMmo 3arpy3unTb Nporpammy, Kogpl
KOTOpOIt NpueefeHbl B Tabnuue. B Hem
[OMmXHbl BbiTh 3aNpPOrpaMMUpoBaHbl (Yc-
TaHOBNEHbI PABHBIMU HYNIO) pa3paabl KOH-
¢urypaummn MukpokoHTponnepa SPIEN,
SUTO n CKSEL1, ocTtanbHble 0CTaBneHbl
Hes3anporpaMMupoBaHHbIMK  (PaBHLIMK
eanHuLe).

MporpaMma MUKPOKOHTpONepa Hanu-
caHa Ha f3bike accembnepa AVRASM u
otnaxeHa B cpege AVR Studio 4.14. Ons
ee TpaHcnsauun Heobxoaum Takxe dain
tn2313def.inc, umelowuitcs B nakerte,
nocTtaensieMoM ¢ AVR Studio, n conepxa-
WKWt ONUCaHUA PerucTpoB U KOHCTaHT
MUKPOKOHTpONepa.
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Puc. 2 K kaTonam CBeToAMOAOB

Hanu4Yune u”n npoueHT wucnosb3oBaHUA
06bema namMAT NOKaNbHbIX U CbhEMHbIX
LUCKOB, TEKyLLUylD A3bIKOBYIO packianokKy
KnaBuaTypbl, noakoyeHne kK UHtepHery,
a TaKkxe MNoNy4nTb CUrHan O HacTynneHun
33,0aHHON OaThl ¥ BPEMEHM.
YcraHoBneHHasn B KOMMbIOTEPE U 3any-
LWeHHasa ynpaBnsiioujan  nporpamma
PCMonitor noctosHHO HabniogaeT 3a Te-
KYLUMMWU 3HAYEHUSIMU NapaMeTpoB U ne-
penaet Onoky uHOMKaUUW KOMaHObl Ha
BKNKO4YEeHue 1 BhbIKKOYeHue CBeToanoaoB.
Cas3b koMneloTepa ¢ 6GNOKOM — OfHOCTO-
POHHSAR Yepe3 nocnepnosaTenbHblil (COM)

B npouecce nHrumanusaumm ata npo-
rpaMmma KoOHOUrypupyeT BoiBOL, 2 MUKPO-
KOHTpoOnnepa Kak Bxof nNpueMHuKa
scTpoeHHoro moayns USART, a BeiBoab! 3,
6—9, 11—19 — kaK Bmxofbl CUrHanos yn-
paBneHun ceetoguogamu HL1—HL14.
Mogyne USART nepesogutCcsi B acuH-
XPOHHbLIR pexuM npuema CO CKOPOCTbLIO
9600 bog, npu BOCbMY MHHOPMALIMOHHBIX
paspsgax u 0gHOM CTOMOBOM 6e3 KOHT-
pona 4HeTHOCTWU. Mo okoH4YaHun nHuLmna-
nu3auun (HayanbHOe COCTOsiHME BCEeX
CBETOANOAOB — BbIK/NIOYEHHOE) NpO-
rpaMma OXuaaeT npueMa Moaynem
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USART KkoMaHA KOM-
NETEPA ¥ UCTIOAHAET
NONYYEHHBIE.

Kaxpnan KDMaHaa
cocTouMT 13 aeyx Gan-
ToB. flporpamma pacno-
3HAET MX NO JHANEHUID
cTapwero paspsaa: y
nepeoro fanta — 0, y
BToporo — 1. CeMn
MAAALLIMX paspaoos
nepeoro Hanra 3agalcT
COCTOAHMA CBeToauo-
nos HL1—HL7, a Takde
Xe pa3psabl BTORPOro
fainTa —- CBETOOMOLOB
HL8—HL14. Eawtnua B
Paspane CoOTRETCTRYET
BKJIIOYEHHOMY, & HONb —
BLIK/IKOYEHHOMY CBETO-
avoay. Hanpumep,
npwem datoe 00000011
» 11111000 npusepeT k
BKIOYEHUK CBETOOMO-
nos VD1, VD2, VD11—
VD14 U BbIKAKNEHWIO
OCTASBHBIX.

Ecnn  HanpsixeHuve
5B ona nutanua 6noka
CHUMBETCA € KaKoro-
nMBO M3 UMEIOLIMXCA B
KOMNBIOTEPE PEaILEMOB
PS/2 wnu USB, 10 nocne
BbIKNIIOYEHWS KOMNbBIOTE-
pa 6e3 ¢uanueckoro
OTKIHOYEHUA €70 OT CeTH
2TO HAaNpRaxXeHne I'Ipn
HEKOTOPbIX HACTROMKAX
BIOS moxeT octatben
BKAKHEHHEIM. YTOOM B
3TO# CcuTyauuu mnzbe-
XaTh "3aMOpaXMBaHUA"
6N0KOM UHOMKAUMKW NO-~
cneaHero nNepeg, Bblko-
HYEHMEM  KOMNBITEPE
COCTOAHMA CBEToOMOo-
00B, B NPOTRAMME MUK-
POKOHTpONANEpa npe-
OYCMOTPEHO rawedue
BCEX CBETOAWOAOB, ec-
Nv B TeueHwe 5 ¢ HoBaA

01
3arpyska U Gorewe 7 %

a2
@ 3arpyzxa LN Gosmwe 14 %
03
@ 3arpysxa N Gosmwe 21 %

3arpyska Ul Gonpwe 28 %

%
3arpyska LI éonpwe 35 %

06
£ 3arpyzka il Gomowe 42 %

07
@ 3arpyzka il Gosbwe 49 %

08
@ 3arpyzxa i donwwe 56 %

03
& 3arpyska LUl 6omae 63 %
10

3arpysxa UM 6omawe 70 %
1

3arpyska Ut Somawe 77 %

12
3arpyska Ul 6onowe 84 %

13
& 3arpyaka U 6omwe 91 %

14
@ 3arpyaca Ll Gonbwe 99 %

* I 3armckars Bmecte ¢ Windows @l;‘ — ———c o

Puc. 3

| ¢~ || Curman, ecom zarpyaxa LM Gonee IE i‘ % n

|

TN D

TOYOYOY Y OY MY

D]

rlllopr:fCUM1 ;itxopomb;|98m _v_] hagsa:f1 _v_]

ne4aTHoi nnare w3 GoNbripPoOBaNHOro
CTEKNOTEKCTOAUTA TONLWMHOK 1 MM, n306-
PaxenHo Ha puc. 2. OQHa paccyuTaxda Ha
ycTanoexy peauctopo MINT-0,125 1 um
nopobueix. KongeHcatop C1 — K50-35 nnn
aHaNOTVNHBIN MMIOPTHBLIK, OCTallbHble —
kepamuyeckne K10-17. Bmecto onTpoHa
PC123 moxHo npumMenuTs TIL191 wnm
TLP521, a anoa KO522E 3ameHuTh ApyrvM
ManorafapuTHBIM KPEMHUEBbIM, Hanpu-
mep 1N4148. Ceetoouoge L-132XHD
{(KpacHoro ueeTa CBEYEHUA AWAMETPOM
3 MM) MOTYT BbITb 3aMEHEHB NIOOBIMK NOa-
xogaumn. X1 — kabeneHan posetka DB-
9F, cTeikyrolanca ¢ Bunkoit COM-nopra Ha
cucTemMHOM 6noke koMnoioTepa. Keap-
LeBbiit pe3onaTop Ha 8 My MoxeT Geith
3aMEHEH PE3OHATOPOM HA OPYTYIC HACTOTY.
Ho ana coxpaHedusi npexHen CropocTu
paboTel USART Heobxoovmo Bymer name-
HUTH 3HAYEHME KOHCTAHTHI B CTPOKE

.8qu const = 51

=
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I Sarpysxa LN

~

KOMaHOa KOMMbIOTEpa

R NocTynana.
Yetponcetso cobpaHo

Ha Oﬂ,HOCTOpOHHeit

Puc.5



MCXOOHOro TEKCTa MporpamMmbl U 3aHOBO
oTTpaHcnupoBaTte ero. Hoeoe 3HauyeHue
MOXHO BbIYUCIUTL C MOMOLLILIO Nporpam-
Mbl, ONUCaHHO B Moeit ctatbe "YcTa-
HoBKa ckopocTu pabotbl USART Mukpo-
KOHTponnepa ATtiny2313" ("Paguo”,
2009, Ne 5, c. 28).

B aBTOpCKOM BapuaHTe 6NOK nHauKa-
umn pasmeuleH B cBobogHoM obbeme
KOpryca CTaHaapTHOI KiaBUaTypbl KOM-
nolotepa (puc. 3), a Hanpsxexue 5B
B3ATO C ueneit ee uHTepdeiica. CeeTo-
Ononbl BKIEEHH B NPOCBEPNEHHble Han
BEPXHUM PSLOOM KNaBull OTBEPCTUA
cHabXeHbl WMNbOMKOM C HaanucaMu,
MOSACHSAIIOLLMMW UX Ha3HayeHue (puc. 4).

Ona pabotbl ¢ onucaHHbiM BNOKOM
vHOUKaUMM HeobXxoOoMMO yCTaHOBUTE Ha
KoMMbloTepe nporpammy PCMonitor. A pas-
paboran ee c nomoLublo 6ecnnatHo pac-
NPOCTPaHAEMOro KOHCTPYKTOpa NporpaMm
Hight Assembler (HiAsm)
<http://www.hiasm.com>. [
Wcnone3oBanucb CcTtaHgapT-

Hble KOMMNOHeHTL HiAsm (Bep- 01
cusa 3.66 b169) n oTkoppekTU-

pOBaHHbIﬁ KOMMNOHEHT OTO-

BpaxeHus 3arpy3ku nNpoLec- 02
copa (CPUUsage). MNporpam-
Ma CKOMMUnMpoBaHa C NoMo-
wblo Takke GecnnaTtHo pac- 03
NPOCTPaHAEMOro KOMMNUANTO-
pa FreePascal, koTopuii# A0-
CTyneH QNS CKayuBaHus no 04

Azbik: Arramdickmn - CLUA

3arpyska LI 6onbwe 20 %

CMUCOK OOCTYMHbIX NMOPTOB U BhIOpaTtb
cBOBOOHBIN.

HacTpoitka BbINOMHAETCA AN19 KaX[oro
cBeToanoaa (UHauKaTopa) B OTAeIbHOCTH.
BuibupaloT cBeToavoa nepekoyatenem
cnpasa OT NaHeneit HOMKaTopoB (HoMep
rnaHenu coBnagaeT C YUCNOM B MO3ULIMOH-
HOM 0603HayeHun CBETOOMOAA Ha CXeme
puc. 1). KHonkoit co cTpenkoit B HuxHel
4aCTU OKHa BbI3LIBAIOT CMMCOK BO3MOXHBIX
KOHTPONUPYeMbIX NMapameTpoB u BbiOK-
pakoT 0AvH 13 Hux. B 3aBucumocTn ot Tuna
napameTpa B NpaBoOit 4aCT OKHa CTaHOo-
BUTCA aKTUBHON cooTBeTCTBylOLan na-
HeNb yCTaHOBKU yCnoBUA Noaa4Yu curHana.
Mcrnonb3yn MMeIoLLMECsH Ha Heltl 3NeMeHTbI
yrnpasnexus, 3a4al0T ycroBue.

avin Settings.ini nporpamMma koppex-
TUPYET aBTOMaTUYECKW, HO TONLKO Nocne
M3MeHeHWs YCNoBWA Bbifiauun curHana. 31o
0O3Ha4aeT, 4To A1 CMEHbl KOHTponunpye-

Azbik: Pycckuii

TOMYy Xe aapecy u nocrne ycra-
HOBKW UHTErPUPYETCS B Cpeny
HiAsm.

Y106LI YCTAHOBUTLE NpPO-
rpammy PCMonitor Ha kKoM-
nbloTepe, AOCTATOHHO 3any-
CTUTb Ha ucnonHeHue dain
PCMonitor 1.0.0.0.exe u cne-

3arpyska UM Gonbiwe 40 %

05
3arpyzka LN 6onswe 60 %

06
3arpyska LN 6onbwe 80 %

07

A0BaTb MHCTPYKUUAM MHCTanN-
naTopa. Hanuyve npae agmu-
HUCTpaTopa onepauuoHHON 08
cuctemMul He Tpebyetcs. 3a-
NycK NporpamMmel U HACTPOIRKyY
MOXHO BBINONHATL 1 6e3 6no- | 09
Ka uHOuKauum, NocKonbky B ee
OKHE UMEIoTCA WMHOUKATOpP.I,
NOBTOPAIOLLE COCTOSIHUE CBE- 10
TOAMOOOB.
Mocne 3anycka nporpamma 1
VLEeT B nanke, roe oHa ycra-
HoBneHa, daitn uHuumanusa-
umun Settings.ini. Ecnn oH He 12
HapgeH (Hanpumep, nNpu nep-
BOM 3anycke nporpammel), To
nporpaMMa co34aeT ero c Ha- 13
CTpOMKaMn Mo yMOM4YaHuIo u
OTKPLIBAET CBOE OKHO B PeXu-
Me HacTpoiiku (puc. 5). B | 14
aToM pexume paboTa nHauka-
TOPOB B OKHE NPOrpaMMbl 1 B
6noke nHamKaumm 3abnokmpo-

3arpyzka LN Gonbwe 99 %
Hacryrmno: 11:30:00 03-08-2009
RAM ceo6ogHa Meree vem Ha 25 %
Ha aucke C ceotoaHo menee 10 %%
Ha aucke E ceoSoaHo menee 10 %
Ha aucke G ceobogro meree 10 %
@ Luck L noaksoven

& Dvick Mnoakmouen

3anyckars Bmecte ¢ Windows

BaHa. .
Mo ymonuanuio npeny- Ay
cMaTpuBaeTca  U3MeHeHue

4ucna BKNIOYEHHbIX CBETO- Puc. 6

avoaoB (HauvHas ¢ HL1) nponopuuo-
HanbHO TeKylueh 3arpyske npoleccopa.
OuepenHoit cBeTOAMOL, BIJIIOHAETCA Npu
BO3pacTaHum 3arpy3ku Ha 7 % (HL14 —
Ha 8 %). KomaHgbl BbigalOTCA B NOpT
COM1 kaxaylo CekyHoy CO CKOPOCTbIO
9600 Boa. Ecnu 3TOT NOPT yXe Ucnonb3y-
eT gpyras nporpamma, okHo “lopTt”
Oynet nycTeim. Haxas B ero npaBoi Hactu
Ha KHOMKY CO CTPEenkoi, MOXHO yBuaeTe

MOro KakuM-nnbo CBeToanonoM napameT-
pa HyXHO 063aTEeNLHO BLINONHUTL Onepa-
LUMIO YCTAHOBKM YCNIOBUS NOAAYM UM CUr-
Hana, gaxe ecnun noaxoout To, KOoTopoe
66110 3a8aHO paHee, unu npeanaraeMoe
no yMonyaHuio. MHave KOHTpONupyemblin
napameTp u3meHeH He byner.

Ons nepeBopa nporpamMmbl B pabouumit
PEXUM NO OKOHYaHUM HACTPOMKN HEODXO-
[UMO HaXaTb Ha 3KPaHHyIo KHOMNKY . Ok-

HO NpUMET BuA, NoAOGHLIA NOKa3aHHOMY
Ha puc. 6, ayepes BuibpaHHbIt COM-nopT
HayHyT NoaaeaTbCA KoManabl 6Noky uHau-
kauum. MHaukaTopbl B OKHe CTaHyT aybnu-
poBaTb COCTOsHUE CBETOAMOAO0B. B Takoi
pexuMm nporpaMmma nepexoouTt u cpasy
nocne 3anycka, ecnu OoHa Hawna dain
Settings.ini. Ons nepexopna n3 paboyero
pexuMa B pexvM HacTPOWMKK O0CTaTOHHO
HaxaTb Ha 3KPaHHYIO KHOMKy % .

C uernblo CHUXEHUs BEPOATHOCTK CRy-
4aiiHOro 3akpbiTns NporpaMmMel PCMonitor
CcTaHaapTHas 3KpaHHan kHonka &3 B Bepx-
HEM NPaBOM yriy "paMku” ee OkHa BbIfnon-
HAET PYHKUMIO ero cBopayYnBaHusa B Tpew.
[Ana 3akpbiBaHUs NporpamMmbl NpepHa-
3HayYeHa aHanornyHas 3KpaHHas KHOMka
BHYTPW oOkHa. LllenkHyB oouH pa3 nesoi
KHOTKOM MbiLLIK MO UKOHKE B Tpee, MOXHO
BHOBb Pa3BEepPHYTb OKHO.

B nporpamme npenycMoTpeHa BO3-
MOXHOCTb BbLIBECTU Ha 3KpaH OKHO C
[BOUYHBIMU 3HaYeHUsMU OByx 0anToB
KOMaH[bl, Noaasaemoit 6rioKy MHAVKaLMK.
OHO MOXeT OKa3aTbCA MONe3HbIM Mpu
HanaxvBaHum 6noka. [ns OTKpbIBaHUS U
nocneayloLLero 3aKpbiBaHUS Takoro OkHa
npeaHasHayeHa aKpaHHasn KHOMKa w |

Y106l nporpamma PCMonitor aBTo-
MaTtuyecku 3aryckanacbk BMecTe C one-
PaunOHHOM CUCTEeMOI, AOCTaTO4YHO OT-
MeTUTb MNyHKT “"3anyckate BMecTe C
Windows”.

Ot pegaxuyun. [porpaMma MUKPOKOHT-
ponnepa 610Ka ynpaBneHus ¥ nporpamMma
PCMonitor BMecTe C WMCXOQHbIMKM TEKCTaMM
HaxopsTcs Ha Hawem FTP-cepBepe no aapecy
<ftp://ftp.radio.ru/pub/2009/06/
PCMonitor.zip>. ]

Penaktop — A. fonrwid, rpaguka — A. flonri,
CKPHMHLIOTHI — 8BTOPa

OTeuecTBeHHbIE U UMMOPTHLIE
paguoneTany o8 PeMOHTa paguo-
annapaTtypbl, aBTOMOGU/ILHOMN 31EKT-
POHUKMN U GbITOBOM TEXHUKK!

Mukpocxembl. Tpansuctopsl. Cra-
6unuTpoHbl. PeaucTopsl. LLneitdoi.

KoHnpeHcaTopbel  kepamuyeckue,
NfeHoYHbIe, NOACTPOEYHbIE, 3NEKTPO-
NUTUHECKME, BbICOKOBONLTHBIE. Mexa-
HMKa 018 BUOEOMAarHUTOGOHOB, BU-
peokamep v ayauoTexHuku. CeeTo-
avoabl 1 ¢oroavoabl. MaHensku ons
MuKpocxeM. Kaccel Bcex pa3mMepoB
ON9 XpaHeHua Menkux petanei. Jla-
3epHble 1 Bupgeoronoeku. YWM-ane-
MeHTH. MHoroe gpyroe. OnTosas u
PO3HUYHAA Mpoaaxa eXeOHEeBHO OT
9.00 no 18.00 no aapecy:

Poccusi, Mockea, MNaTHuLKOoe wocce,
aom 18, TK "MutuHckuit paanopbiHoK”,
3-it atax, naeunboH 546. Mpoesp ot
meTpo “TywmHckan” asT. Ne 2, 210, 266.

HoctaBka noutot no Poccum.
Mpaiic-nucTel Ha 6ymare n CD.

KoHTakTel: 107045, r. Mocksa,
a6. aw. 41.

www.S-10mitino.narod.ru

* * *

P/petanu otey. 1 umn. 9000 Tunoe,
KHUrK, KomnbtoTepsl, MO.

Baw koneepT. 190013, C.-Metep-
6ypr, a/a 93, Kucenesoit.
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Mpuem cTaTeit: mail@radio.ru
Bonpocsi: consult@radio.ru

PAAUO Ne 6, 2009

Ucnonb3oBaHue rpadpuyeckoro
XKN MT-12864A

C MUKPOKOHTpONnepamm
dbupmbl MicroChip

A. MUJIEBCKWH, r. Pacckasoso Tam60BcKori o6.

B Hawem xypHane yxe 6bi10 pacckaszaHo o npumeHeHun XKUY
MT-12864A coBMeCTHO C MuKpokoHTponnepom [1]. Ho onucauus
caMoro nHgukKaropa, ero CucreMbol KOMaHA u ocobeHHOCTE paboTsl
Tam Her. lIpegnaraemas crarbs ycTpaHsieT aTtor npobesn. ABTop pas-
paboran feMOHCTPaUyNOHHYIO NMPorpaMMy AN MUKPOKOHTPONEpPa
PIC16F877A, noka3biBaioujyio BO3MOXHOCTH rpagpuydeckoro XKU n
cnocobbl popMupoBaHnus n3obpaxeHnin.

Honyqammwe cerogHa Bce 6Bonbwee
pacnpocTpaHeHue rpadpunyeckue XXKU
C BCTPOEHHBIMM KOHTPOJSISIepaMu, COBMe-
ctumbiMu ¢ KS0108, 3HauuTesibHo npeBoc-
XOOST CBOMX LMPPOBbLIX (C KOHTPOsIEpaMm
HT1611, HT1613) n 6ykBeHHO-UMPPOBLIX
(c xoHTponnepamn HD44780) cobparbes.
Ha Hux MoxHO $HOpMMPOBaTL NPOV3BOSIb-
HblE MOHOXPOMHbIE M300paxeHusi, He
cocTosiume m3 xpaHsiumxcst B MNM3Y KOHT-
ponnepa obpasuoe 6yke, undp N HEKOTO-
PbiX BCMOMOFaTenbHbIX CUMBOSIOB. K TOMY
xe pparmeHTbl GopMUpyeEMbIX U3obpaxe-
HUWIN HE NPUBA3aHbI K ONpeaesieHHbIM "3Ha-
KOMecTam”, X MOXHO pacrnofaratb Ha

3KpaHe NPoun3BOSbHBEIM 06pPa3oM u nepe-
mewatbe no Hemy. Takune XKW cerogHs
LOCTYNHEl Y CPaBHUTESNIBHO HEAOPOTW.
OpHako BMECTE C paclUVMPEHVEM BO3-
MOXHOCTEW VHOMKATOPa CTasIo CIIOXHEE
ynpaensitb uMm. PaccMOTpyM OCHOBHblE
0COOEHHOCTM M MpaBuna UCNoJib30BaHWSA
rpaduueckoro XKW Ha npumepe npubopa
MT-12864A oTeuectBeHHOMN PpupmMbl MIJTT
[2]. Ero Tabno coctout v3 128x64 ane-
MEHTOB M300paxeHvsi 1 MMeeT BCTPOEH-
Hyl0 nopceBeTky. HasHaueHve BblBOOOB
XKKW MT-12864A npviBeneHo B Tabn. 1.
KpaTtkoBpeMeHHOW nogayei HU3Koro
ypoBHsi Ha Bxon RES XKW npueopsT B

MCXOOHOE cOocTosiHMe. B pexnme 3anvicm
(Hn3kn yposeHb Ha Bxope RD/WR) B
WHOMKATOP MO LUMHE L3HHbIX MOCTYnaioT
OT BHELUHEro YNpaefsiioUlero ycTponcTea
KOMaHgb 1 nHpopmaums pns 3aHeceHus
BO BHyTpeHHee O3Y wn nocnepyiowero
BbiBoga Ha Tabno. B pexume 4teHus
(BbicOkMM ypoBeHb Ha Bxogme RD/WR)
MHOUKATOP BLIBOOUT Ha LUWHY OAHHbIX
nHdopmauuio, xpansawytoca 8 O3Y, nnn
CBeLEeHVsl 0 CBOEM COCTOsiIHUK. CurHanom

Tabnuua 1

BuiBog| Llennb Ha3znauenue

1 GND |O6wm#

2 VCC [HanpsxeHue nutaHus (+5 B)

3 VO [Perynup. KOHTpacTHOCTU

4 A0 |1 — paHHble, 0 — komaHaa

5 RD/WR |1 — yTeHue, 0 — 3anucb

6 E__ |PaspelueHue YTeHus/aanucu

7 DBO0

8 DB1 x

9 DB2 z

10| DB3 g

11 DB4 ©

12| DB5 ES

13| DB6 3

14 DB7

15 E1  [Bbibop nepBoro kpucranna

16 E2 |Buibop BTOpOro kpucranna

17 RES |HauanbHas yctaHoBka

18 VEE _[Bbixoa 0TpyUar. HanpsikeHus

19 +

20 —MutaHue noaceeTky Tabno

Tabnuua 2

Homep konowHku Tabno ans nepeoro/eroporo kpuctanna (agpec Gaira Ha cTpanuue O3Y)

Homep
pana
(paspsn
Gaiira)

7171 (TH)

1/65 (1H)
3/67 (3H)
4/68 (4H)
8172 (8H)

12/76 (OCH)...51/115 (34H)

9173 (9H)
10/74 (0AH)

11/75 (0BH)

AH)

52/116 (34H)
53/117 (35H)
54/118 (36H)
55/119 (37H)
56/120 (38H)
57/121 (39H)
58/122 (3

59/123 (3BH)
60/124 (3CH)
61/125 (3DH)
62/126 (3EH)
63/127 (3FH)

0 (DBO)

1 (DB1)

2 (DB2

3(DB3)

CrpaHuua 0

4 (DB4)

5 (DB5)

6 (DB6)

7 (DB7)

8 (DBO)

9 (DB1)

10 (DB2)

11 (DB3)

12 (DB4)

Ctpanuvua 1

13 (DB5)

14 (DB6)

15 (DB7)

16 (DBO)

55 (DB7)

CrpaHuupl 2...6

56 (DBO)

57 (DB1)

58 (DB2)

59 (DB3)

60 (DB4)

Crpanuya 7

61 (DB5)

62 (DB6)

63 (DB7)




3anncKy (YTEHWUST) CNYXWUT CMEHA BBICOKOFO
YPOBHSI HU3KUM Ha Bxoge E.

HanpsixeHve NuTaHus, nogasaemMoe Ha
BoiBog, VCC, 06biuHO 5 B, HO CyulecTByioT
mogngmkaumm XKW paccmatpmBaemMoro
TMna, pabotocnocobHbie VU MPY Hamnpsixe-
Hun 3 B. Ha BeiBOOE VEE BCTPOEHHBIN B
vHamkKaTop npeobpasosarens dopMupyet
HanpsXxeHWe OTPULATESIbHOW MONSPHO-
cmn, Heobxoaoumoe ans paboTtol KK Tabno.
3707 BLIBOA, 06BINHO COEOMHSIIOT C BLIBO-
oom VO yepes nepemMeHHbI unu noa-
CTPOEYHbIA PE3UCTOP COMPOTUBNEHUEM
10...22 xOM, KOTOpBIM PErynvpyioT KOHT-
pacTHOCTb N306paxeHust.

WHponkaTtop ocHalleH ABYMSI KOHTpOn-
nepamn KB1013BI'6, aHanornyHelMu vc-
rnonb3yemMbiM B 3apybGexHbIX n3genusx
KS0108. Jliobas onepauus BBOAa/BbIBOAA
BBINOJSIHAETCH C TEM U3 KOHTPOSNEPOB
(Danee Ha3bIBAEMBIX KpUCTASIAaMK), KOTO-
Pbifi B A@HHBIE MOMEHT BbIOPaH BHICOKMM
ypoBHeM Ha Bxope E1 wnu E2. Kaxawin
kpucTtann ob6CcnyXVBaeT CBOIO MOSOBUHY
Tabso paamepamn 64x64 anemeHTa n3ob-
paxeHus: nepebift (BbiOBMpPaeMbI CUFHa-
nom E1) — nesyio, BTOpOI (BbIGVpaembil
curHanom E2) — npaeyio. O3Y kpuctanna
OpPraHn30BaHO KaKk MacCWB N3 BOCbMW
cTpanvy ¢ agpecamu 0—7, no 64 BocbMu-
paspsagHelx Auenkn (6anta) kaxpas. B
Tabn. 2 nNokasaHo COOTBETCTBUE MEXAY
anpecamu cTpaHuupbl n 6aiita O3Y, Home-
pom paspsipa 6anTa n koopgyHaramMu oTo-
6paxaembix Ha Tabno snemMeHToB (No
FOPU30HTaNM — CfIEBa Hanpaso, Mo Bep-
TUKaNU — CBEPXY BHU3).

JNor. 1 B paspsge 6alita otobpaxaercs
Ha Tabno TEMHbIM 35EMEHTOM, Jior. 0 —
ceBeTibiM. Hanpumep, utobbl “Hapuco-
Bartb" TeMHyto 6ykBy M Ha cBeTnioMm ¢doHe,

B O3Y cnepyer 3anvcartb NocsienoBaTesb-
HocTb 6anToe 7FH, 02H, 04H, 08H, 04H,
02H, 7FH. NMosuuwio, B koTopyio Gyner
3anvcaH nepBbiv 6aNT NocnegoBaTenbHO-
CcTn (HoMep cTpaHuubl u anpec HanTa Ha
HEN), NPEOBaPUTENBHO YKa3blBaAIOT Creun-
anbHBIMM KOMaHgamu. Focne 3anucy Kax-
noro 6aiTa agpec aBTOMaTUYECKN UHKPE-
MeHTUpYeTCst (yBenuuvBaeTtcs Ha 1) no
kpyry, 3a 3FH cnegyer 0. AHanornqHbIn
VHKPEMEHT MNPOUCXOOUT U MNPU YTEHUKN
6anta 13 O3Y. Bce vcnonHsiembie XKW
MT-12864 komangbl npencTaBiieHbl B
Tabn. 3.

Mpexae Yem HaunHaTb paboty ¢ XKW,
MWKPOKOHTPOSIEP LOJSIXEH €ro MHuuma-
nn3npoeatb. ITO MOXHO CLENaTb He-
CKONbKVMM criocobamu.

1. Ha BoiBOge RES Ha Bpemsi He MeHee
1 MKC YCTaHaB/IMBAIOT HU3KWI YPOBEHD.
3arem nopaot komanny "Display ON",
MOCNIE 4Eero BbIOAEPXWUBAIOT Nay3y He
meHee 10 Mkc.

2. Ha BeiBope RES nocTosiHHO ycTaHoB-
JIEH BbICOKMW YpPOBEHb (OH COEOMHEH C
BoiBopoM VCC). Mopatot komangy “Display
OFF", 3a Hel He MeHee 4YeM Yepes 1 MKC —
komaHay "Display ON", nocne 4ero Bbl-
LepPXvBaIOT rnay3y He meHee 10 Mkc.

Mpyn HeobxoOMMOCTM MOXHO C MOMO-
b0 KoMaHapl “Status Read” Bbi3BaTtb Ha
WKWHY O3HHBIX COOEPXWMMOE perncTpa
cocTtosiHus XXKU n BMECTO BbiaepXxuBaHus
33[aHHbIX May3 A0XWAATbCH, MokKa Co-
crosiHve ero paspspos RESET v BUSY He
craHeT HyneBbiM. OBbIYHO 3TO NMO3BONSET
HEMHOIO COKPaTUTb pacxon BPEMEHW Ha
MHULMANM3aumio.

MocnepoBaTensHOCTL KOMaHA, Nopa-
BaeMblx Npy uHuumanuaaumm XKW Bro-
pbiM cnocoboM v panbHenwen 3anucun

otobpaxaemoinn MHbOpMauUUM Ha OLHY
ctpaHuuy O3Y opHOro KOHTpOSsepa,
npeacraeneHa B tabn. 4. OgHako ecnu
HY>XHO 1306pa3unTb Ha 3KpaHe, HarnpUMep,
BEPTUKASIbHYIO MAM HAKNOHHYIO NUHMIO,
TEPECEKAIOLLYIO HECKOSBKO cTpaHuy, O3Y,
NPV NEPexXoae Ha Kaxaylo CTpaHvuy Tpe-
6yeTtcs nopasaTek komaHaw “Set Page” ¢
agpecoM HOBOM cTpaHuubl n "Set
Address” ¢ appecom nepBoro 3anvceiBae-
MOro Ha HeW GanTa.

XKKW paccmatpyeaemoro tuna no3so-
NSEeT NnaBHO cOBUratb ulobpaxeHwe Ha
Tabno no Beptukanu. [ina 3toro npepy-
cMoTpeHa komanpoa "Display START Line".
OHa ycTaHaBnvBaeT COOTBETCTBME MEXAY
HOMEPaMU PSOOB 3NEMEHTOB M30bpaxe-
Hust B O3Y 1 Ha 1abno. B camom BepxHeEM
pagy Ha Tabno 6yoet otobpaxeHa nHgop-
mMaumss 13 pspa paspsooe O3Y
(cm. Tabn. 2), HoMep KOTOPOFO ykKa3aH B
komanae. OH MOXET nexarb B npepenax
ot 0 (psn paspsinos DBO Hynesow cTpaHu-
ubl) 0o 63 (psn paspspoos DB7 ceppMon
CTpaHusl). 3TO pacLUMpsAer BO3MOXHO-
CTV NPUMEHEHUNST MHONKaTopa.

[Py HEKOTOPLIX YCNOBUSX MOXHO MOsY-
4YuTb Ha Tabno “TpeTuin uBeT” HEeKoTOopPbIX
3nemeHToB. [1ns 3TOFO HYXHO BKNIOYaTb U
BLIK/KONATb 3TW 3/IEMEHTHI C AOCTATOYHO
BbICOKOM 4aCTOTOM, 4TOOBI rN1a3 He 3amMe-
T™MN Mepuanvs. B peaynetate oHu GyoyT
Ka3aTbCH CEPbIMU — MEHEE KOHTPaCTHbI-
MW, 4EM OCTasibHbIe. [PaKTVKa noKaswBa-
€T, 4TO nepuog, "KoOMMyTauun™ Takux ane-
MEHTOB HE OOMXEH NMpeBblwatb 40 Mc.

Paccmotpum LEMOHCTPALMOHHYIO
nporpammy 12864.asm, koTtopasi no3Bo-
nsiet BbiBECTU M306paxeHre Ha XKU
MT-12864A, coOeAVUHEHHBI C MUKPOKXOHT-
ponnepom PIC16F877 no cxeme, nokasaH-

Tabnuua 3
KomaHga y;zr:’:::;ﬂ WwuHa gaHHbIX Onepaumn
RD/WR| A0 [ DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
Display OFF 0 0 0 0 1 1 1 1 1 0 |BuiknioyeHue oTobpaxeHus
Display ON 0 0 0 0 1 1 1 1 1 1 |BxkntoyeHne oTobpaxenus
Display START 0 0 1 1 0—3FH Bribop cTpoku O3Y, coaepxumoe koTopoin byaeT
Line oTobpaxaTbcsi B BepXHei cTpoke Tabno
Set Page 0 0 1 0 1T 1 11 ] 0—7 Bbibop cTpaHmnupl O3Y
Set Address 0 0 0 1 0—3FH Buibop aapeca baiira B O3Y (cTonbua Tabno)
Write Display Data 0 1 0—OFFH 3anucek banta B O3Y, 3aTeM nHkpemeHT ajpeca baifra
Read Display Data 1 1 0—0FFH Yrenue baitta s O3Y, satem uHKpemeHT ajipeca baitta
UTeHne pemmcTpa COCTOSHUS:
" BUSY = 1 — vHAMKaTOp 3aHAT BHYTP. NpoLieaypamy;
> w ] BUSY = 0 — nHAMKaTOp roToB K NpUeMy KOMaHA U AaHHbiX;
Status Read 1 0 g 0 o 2 0 0 0 0 |ON/OFF = 1 — oTobpaxeHue BbIKMIoYEHO;
m g o ON/OFF = 0 — otobpaxeHue BKNIOYEHO;
RESET = 1 — uaer yctaHOBKa B UCXOJHOE COCTOSIHUE;
RESET = 0 — pabouyee cocTosHUE.

Tabnuua 4
CurHansi ynpaBneHus LLnMHa AaHHbIX -
E1 | E2 | £ p]aRD/WRl A0 | DB7DB6DB5]DB4 ] DB3 [ DB2[DB1 [ DBO Renctame
WHuumanusauus (Bxoa RES coeavHen ¢ VCC, BbibpaHel 0ba Kpucranna):
1 1 JL 0 0 0 0 |1 1 1 1 1 0 | KomaHpa "Display OFF"
1 1 Ju 0 0 0 0|1 1 1 1 1 1 | KomaHaa "Display ON"
Maysa He MeHee 10 MK, 3aTeMm:

1 0 I 0 0 1 0 1 | 1 | 1 | 0—7 Buibop cTpanuLl O3Y nepeoro kpyucranna

1 0 I 0 0 0 1 0—3FH YcTaHoBka agpeca balita Ha BblbpaHHo cTpanuLe O3Y

1 0 I 0 0 1 1 0—3FH YcTaHoBka Homepa cTpoku O3Y, ¢ koTopoit byaeT HauaTta UHAUKaLWS
1 0 JL 0 1 0—0FFH Banuce baitra No UcxoAHOMY agpecy

1 0 Ju 0 1 0—0FFH 3anuce baitta No agpecy, yBENUHEHHOMY Ha 4UHULYY

W Tak panee Heobxoaumoe yucrno pas. ..

N
©

JONNVYAS

WIUHX3L1 BYHdOJ23NOdUOdIUIN

8€-82-809 "uaL

nJ*o|pes®}nsuos :1ooduog
nirojpespjiew :uasreld wandy

6002 ‘9 5N OuT'vd



0@

Ten. 608-28-38

MNpuem crarteii: mail@radio.ru
Bonpocsi: consult@radio.ru

PAAUO Ne 6, 2009

MWUKPOMPOLIECCOPHASI TEXHUKA K P

HoM Ha pmc. 1. K MUKPOKOHTpONnNepPy
TakxXe NOAKNIOYEH NO CTaHAAPTHOU cxeme
KBapueebli pesoHaTop Ha 4 MIu. Buibop
VIMEHHO 3TOro MVKpPOKOHTpossepa oby-
CJIOBMIEH HANWYMEM Y HEFO O0CTaTOYHOrO
nna obenyxmeanmsa rpagpuueckoro XKW
uyclia BLIBOOOB C 3aMacoM Ha nogknoye-

HG1
5B MT-12864A
Lc101m M1T 12864A-2YLG
R1,20k ,_ZSQ([:) Leo
. 3 vo
RB3 (36) ‘5* AO
- ZRW
5 |RB2(35) 3 E
w |RDO(19) Do
© [RD1 (20) 8l D1
O [RD2 (21) 9 D2
2 <RD3 (22) 19 p3
% |rRD4 (27) 1 pg
g |RD5 (28) D5
% |RD6 (29) 13 o6
2 IRD7 (30) D7
RB1 (34) 13 E1
RBO (33) 18 E2
\ 17|
18 RES
VEE
L9
06y 20
Puc. 1
Tabnuua 5
NuHua
nopra Lenb CurHan
RBO E2 Bblbop koHTponnepa 2
RB1 E1 Bol6op KoHTponnepa 1
RB2 E Crpob 3anncu/uteHun
RB3 A0 [aHHble/komaHaa
RDO DBO
RD1 DB1 x
RD2 DB2 E:
RD3 DB3 i
RD4 DB4 «
RD5 DB5 S
RD6 DB6 3
RD7 DB7
Ta6nuua 6
; WHMUManu3aums XK MT-12864A
" Arf PORTB
bsf PORTB,1 ;BbibupaeMm KoHTponnep 1
bsf PORTB,0 ;Bubupaem KoHTponnep 2
movlw b'00111110' ;Koa "Display OFF"
movwf  PORTD ;BHBOAUM HA WMHY AaHHBIX
call strobe ;4 nopaem KoMaHAy XKu
movlw b'00111111' ;Kop "Display ON"
movwf PORTD ;BLIBOAUM HA WHHY AAHHBIX
call strobe ;u nopaem komaHgy XKW
moviw .4 ;Naysa 13 mkc (Ha 3 MKkc
movwf temp ;60nblEe MUHUMANBHO
m_1 decfsz temp ;Heobxoaumon)
goto m_1

iWHWUManu3auvs 3aBepueHa, XKU rotoe k pabote

Tabnuua 7

strobe bsf PORTB,2 ;Ha E BbICOKMIA YpOBEHb
bcf PORTB,2 ;Ha E HM3KMA ypOBeHb
nop ;3ajepxka ANA NOACTPaXOBKU
return

; 3anucey AaHHbIX
e e
zap_dan bsf PORTB,3 ;Ha AQ BwiCOKMI ypoBeHb
call strobe ;Ctpob 3anucu
bcf PORTB,3 ;Ha AD HU3KUM YpOBeHb
return

HWe B AalibHenweMm Jpyrux nepudepuin-
HbIX ycTpouncTe. Kpome TOro, ob6bem ero
0O3Y (8 KbawT) nossonseT GopMUpoBaTh U
XPaHWUTb B HEM Aa@xe HecKoNbko m3obpa-
XeHuih paamepamun 128x64 anemeHTa.

CurHanel, nopaBaemble Ha XKW, pac-
npepeneHsl No pa3psigamM NnopToB MUKPO-
KOHTpONnepa B COOTBETCTBUN C Tabn. 5.
Mockonbky yteHne 13 XKW B nporpamme
He npegnonaraercs, curHan RD/WR nme-
€T NOCTOSIHHO HN3KWI YPOBEHBb W EF0 BXOL4
coeamHeH ¢ 06LUM NPoOBOAOM.

lMporpaMmma HanucaHa Ha A3bike BXOas-
wero B cocTtae naketa MPLAB accembne-
pa MASM — camoro pacnpocTpaHeHHOro
ansa MUWKPOKOHTPOJINIEPOB brpMbl
MicroChip. Pa3zobpaswmnce B HEWN, MOXHO
peLsate 6onee cnoxXxHbIe 330341 U C ycne-
XOM UCNOMb30BaTb OTAENbHbIE PparmMeH-
Thl B CBOMX nporpammax. He cocrasut
TpyAa WU Nepexof Ha MWKPOKOHTPONnep
Apyroro Tuna.

PaboTa nNporpammel HauyWMHaETCs, Kak
06bINHO, C MHWUUMANM3auUN MUKPOKOHT-
posinepa: 3a0atTCH HyXHblE PEeXUMB

COOTBETCTBYIOLLMIA YPOBEHb: HU3KUA —
D11 3aNVCK B PEFUCTP KOMaHL, BBICOKUIA —
Ans 3anucy B averiky O3Y. MNoaTtoMy nog-
nporpamma 3anvcu BeiIBEAEHHONO B nopt D
6aiiTa paHHbIX B O3Y BHIMMSAWT, KaK noka-
3aHo B Tabn. 8. O6patuTe BHUMaHwe, 4To
npexae Yem 3aBepLuMTL CBOIO paboTy, oHa
yctaHasnveaeT Ha Bxoae A0 XKW Huskun
ypoBeHb. B peaynbrate ynpasneHuns atum
YPOBHEM NP 3aN1CU KOMaHA, Kak npasu-
no, He TpebyeTcs.

OcTanbHbie "cnyxebHblie” noanpo-
rpammbl (BbIBOP KOHTpOJNEpPa, CTPaHu-
ubl, ctonbua) He paccMaTpuBaloTCs, Tak
KaK OHW O4YeHb MPOCTH U CHabXeHbl B
TekcTe NPorpaMmbl NoAPoBGHEIM KOMMEH-
TapueMm.

Ana Toro utobbl BhIBECTU n3obpaxe-
Hue Ha Tabno XKW, Heobxoonmo, npexae
BCEro, NpeobpasoBaTb HAPUCOBAHHYIO Ha
6ymare wnu Ha 3kpaHe “"KapTUHKY" B
nocneposatensHoCcTb 6aliToB, 3arpyxae-
Mblx B O3Y aByx KOHTpOonnepos. MoxHo,
KOHEYHO, NOATrOTOBUTL AAHHBIE BPYYHYIO,
3anuceieas 1 Ha MecTe KaXxaoro TeMHOro

Tabnuua 9

call ctr_1 ;Bubupaem cTpaHuuy 03Y XKU (B AaHHOM Cryyae nepeyio)
call vert_0 ;Bubupaem HavanbHbit cTonbey (B AaHHOM Crydae HyneBOW)
moviw .64 ;YMCno 3anucbiBaembiX Ha BbiBpaHHylo cTpanuuy
movwf temp ;6aiiTOB 3aHOCHM B peruCTp-CYETUUK
WR_1 movf temp,W ;BuluMCniseM Homep ouyepegHoro baiTa
sublw 4 ;B Tabnuue AaHHbIX
movwf reg ;W 33HOCHM €ro B perucTp reg
movlw high TEXT_1 ;3aHocum B peructg PCLATH cTapumit 6aiT aapeca
movwf PCLATH ;noanporpammbl uTeHus bauta u3 Tabnuupi,
call TEXT_1 ;yuraem 3tor Gant
movwf PORTD ;1 BbIBOAMM €ro Ha WMHY AAHHBIX
movlw high zap_dan ;3aHocum B peructp PCLATH cTapuui 6aiT appeca
movwf PCLATH ;noanporpammb 3anucy baifta faHHbx B 03Y XKW
call zap_dan ;W BbINOAHAEM 3anucb
decfsz temp,F ;EcnM 3anucanHbit 6ailT He nocnegnu,
goto WR_1 ;NOBTOPAEM UMKN C MeTKW WR_1,
;MHaye MOXHO NPUCTYNaTb K 3arpy3ske crepyloweid CTpaHuubl

Ta6bnuua 10

TEXT_1 movlw high ctpa_l ;3aHocum cTapuuii 6adT agpeca Havana

movwf PCLATH
movf reg,w
addlw low ctpa_l
btfsc STATUS,C
incf PCLATH,f
movf reg,w
addwf pCL,f
ctpa_l

; CTpaHUue namaTH)

;s Tabnuua

;Tabauub B perucTp PCLATH. .

;EepeM U3 reg NOpSAKOBHIA HOMEp HyxHoro bawra

JU BbMUCNIAEM ero agipec B Tabnuue

;B cnyvae nepenonHeHus (HyXHbiii 6aiiT HaXOAMTCA Ha Cnegywuen

BeNWYUBaeM PCLATH Ha 1

;uuTaem 6aitT u3 Tabnuubl M 3aBepwaem nognporpammy C ero
;3HaueHWeM B perucTpe w.

dt Oxfr,0x01,0x01,0x01,0x01,0x01,0x01,0x01,0x01,0x01,0x01,0x01, 0x01,0x01, 0x01, 0x01
dt 0x01,0x01,0x01,0x01,0x01, 0x01,0x01,0x01,0x01,0x01,0x01,0x01,0x01,0x01, 0x01,0x01
dt 0x01,0x01,0x01,0x01,0x01, 0x01,0x01,0x01,0x01,0x01,0x01,0x01,0x01,0x01,0x01,0x01
dt 0x01,0x01,0x01,0x01,0x01,0x01,0x01,0x01,0x01, 0x01,0x01, 0x01,0x01,0x01, 0x01,0x01

paboTbl €ero BHYTPEHHMX Y3/1I0B U
NMHWA BBOAA/BLIBOAA. 3aTEM, KaK
nokasaHo B Tabn. 6, iinunanuau-
pyetca XKW. Buibpan BTOpOIn 13

OnNUCaHHbIX BbilWE CnocoboB, Kak
He Tpebylounii ynpasieHnsa ypoB-
HeM Ha Bxoge RES un He 3aHumalo-
Wnin gns 3TOro NMHWIO nopTa. Ana
3anucu komaHa, B XXKKU BLI3biBaET-
cea nognporpaMma strobe
(rabn. 7). Ona ¢dopmMmupyetr um-
nynbC BbICOKOIro nornyeckoro
ypoeHsi Ha Bxopae E. CobcrBerHO

Tthi

TECT MFOrFatta
ANRA WHAMKSTOF 3
MANT—12264R

3anncb NPOUCXOOUT B MOMEHT
CMEHb! BLICOKOIO YPOBHA HU3KUM
MporpammMucTy cnepyet nosa-
60TNTbCA O TOM, 4TOOBI BO BpeEMS
paboTul nognporpammel strobe Ha
exone A0 XKW 6bin ycTaHoeneH

Puc. 2



anemeHTa 1 0 Ha MECTe Kaxaoro CBET/IO-
ro. Ho 3HauutensHo yaobHee BOCNONb30-
BaTbCH CrELUANbHON KOMMNBIOTEPHOM NPO-
rpamMMoii, HanNnpuMep, onucanHou B [3]. U3
MOJSTYHYEHHBIX OS1 KAXAOW CTPaHULBI KaX-
noro O3Y maccueoB 6anToB B NamATv
MWUKPOKOHTPOJSIEPa OOMKHB BbiTh cop-
MMPOBaHbl Tabnuupl. 3arpy3ky 3TUx AaH-
Heix B O3Y XKW pna BeiBOpa Ha T1abno
LenecoobpasHo BLINOSIHATL MOCTPAHUYHO.
®parmeHT nporpammbl, NPUBEAEHHbLIV
B Tabn. 9, 3anonHAET Nepeyio CTPaHWLy
O3Y opHoro KoHTponsepa, KOTopbln oon-
xeH BblTb NPpeasapuTensHO BbIOPaH BbICO-
KMM YPOBHEM Ha COOTBETCTBYIOLLEM BXOAE
XKN (E1 wan E2). BoidbiBaemasi B 3TOM
dparmeHte  nognporpamma  TEXT_1
(Tabn. 10) cunTbiBaeT 6ainTHl U3 TabnUub!
ctpa_1. Tabnvua cospaHa C MNOMOLLBIO
AnpekTyB accembnepa dt. Takas aupekTu-
B2 (POPMVPYET U3 NMEPEYNUCIIEHHBIX BCIEn,
33 HEW KOHCTaHT NOCNenoBaTenbHOCTb
onepaTopoB BO3Bpara U3 NnoanporpamMmbt
CO 3HaYeHUEM KOHCTaHTH! B paboyem peru-
cTpe. HYMCNo KOHCTaHT, cnepylowmx 3a
OOHON OUMPEKTUBOWN, OrpaHUyYeHo fivwb
JLJIMHOM CTPOKM U yao604nTaeMoCTLIO Npo-
rpamMmbl. B paHHOM crnyqae 64 KOHCTaHTb!
pacnpeneneHsl No YeTbIPEM CTPOKaM.
Mognporpamva TEXT 1 HaxopuT B na-
MATN MUKPOKOHTPOSIIepa KOMaHAay BO3Bpa-
Ta CO 3Ha4eHVEM 3aaaHHOro BaliTa u BeINOs-
HAeT ee. Livkn noBTopseTcs HeobxopyMbie
ana 3anosiHeHna cTpadnusl O3Y 64 pasa.
Mocne nepeoi aHanorn4HbIM 06pa3om 3a-
NMOJSIHAKOTCA BCE OCTaNbHblIE CTPaHWULbI. B
pesynsrarte BLINOSIHEHUA BCEW NPOFPaMMbI
VHOWKATOP NPYHUMAET BUA, NOKa3aHHLIN Ha
puc. 2. HapucosaH cnektp AM curHana.

HanomuHato, 4To 3ato yyebHas npo-
rpamMa. [na yceoeHus nopsoka BbIBOAA
[aHHBIX W NOSTYNEHUA HYyXHOro nsobpaxe-
HWSA OHa cAernaHa kak MoxHo 6onee npoc-
Tor W HarnsgHoi. CoeeplleHcTBys ee,
MOXHO, HanpuMep, NEPUOANYECKM 3arpy-
XaTb Ha cTpaHuupl 5—7 O3Y XKW HoBbie
[aHHbIE, MPUYEM HE TOSIbKO XPaHSLLMECH B
N3Y, Ho 1 nonyyaemble yepe3 UART muk-
pokoHTposnsiepa. B pesynbrate cnexip
"oxuneeT".

MoxHo n306paxarb PasnnyHbIe LUKa-
flbl, BEIBOOWUTL Fpacduky BCEBO3MOXHbIX
3aBucumMocTen. Pa3sepHyB MHOWKaTop Ha
90°, MOXHO BbIBOOWUTbL W306paxeHns 1
Hagnvcu B 6onee NpMebiNHOM A8 NONb30-
BaTens "nopTpeTHor” opuweHTauun. Bce
3aBUCUT OT KOHKPETHOM 3aaaun U daHTa-
31K NporpaMMmUcTa.

JINTEPATYPA

1. Cypos C. B3aumopeiiCTBME MIKPOKOHT-
ponnepa AVR ¢ nepudepueii. — Paovo, 2009,
Ne 1, . 32, 33; Ne 2, c.48.

2. XupkokpucTtannuueckuin  mopyne MT-
12864A. — <http://www.melt.com.ru/files/
fiie12235.pdf>.

3. BoicovaHckuii M. Pegaktop n3obpaxe-
HUWiA pns rpadryeckux nHamkaTopos. — Paawo,
2009, Ne 5, c. 26.

Ot penaxymm. [JeMOHCTPaUVOHHAS MPO-
rpamma nmeeTcsl Ha Haem FTP-cepsepe o
aapecy <ftp://ftp.radio.ru/pub/2009/06/
12864.zi:>.

Penakrop — A. fonrwit, rpagwmka — A. flonruii,
¢oro — asropa

WUapaTtenscrBo "Hayka u TexHuka”
BbICBUIAET KHUTU
HaNOXEHHLIM NNATEXOM

Benos A. CamoyumTesb No MUKPONpPo-
LleCCOpPHOM TexHuKe, 256 c. — 131 pyb.

Benos A. Coznaem yctpouncTea Ha
MUKPOKOHTPosnepax cepun AVR ¢up-
Mol Atmel, 304 c. — 142 py6.

Benos A. MvukpokoHTponsnepsl AVR B
paavonobuTensckor npaktmke, 352 c. —
186 py6.

Haeuaerko 0. CoBpemeHHas cxemo-
TexHWKa B ocBellenvn + CD, 320 c. —
241 py6.

TypyTa E. 5000 coBpemMeHHbIX MUK-
pocxeMm YHY un ux ananoru. Cnpa-
BOYHUK, 560 c.— 263 py6.

LleHbl ykazaHbl 6e3 yyeTa NoNTOBbLIX
pacxonos.

3BoHuTe: 8-812-567-70-25

AuvwmTe: admin@nit.com.ru

192029, r. C.-MNetepbypr, a/a 44

NoppobHo 0 KHUrax

Ha www.nit.com.ru

* * ok

000 "3AnexkTponsHay,”

MocTtaBka MOBBIX 3MEKTPOHHBIX
KOMMOHEHTOB W KOMIIEKTYIOLWNX.
Xumusa ona anekTpoHuku. [ocTaeka
noyTton B mobyto Touky Poccun iopnon-
yeckum n ¢uanyeckvm nmuam. Co
cKnaga v nop, 3akas.

WWW.ELEKLAND.RU

E-mail: elekiand@mail.ru

Ten./daxkc — (82147) 42026.
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PAOVOJIOBUTENTbCKASI TEXHONIOTUS @ PAATIO®

Ten. 607-88-18

Mpuem cTaTteii: mail@radio.ru
Bonpocsi: consult@radio.ru

PAAMO Ne 6, 2009

WHTEPHET-MATA3UH "OECCHN”
Mpepnaraer:

— USB ocumnnorpa¢ BM8020 —
2165 py6.

— AByxAamnana3oHHbLIK 4acCTOTOMEp
— BM8010 (1 'y — 12 Mry, 100 My —
960 Ml'u) — 1950 py6.

— CobpaHHyto, B xopnyce, nnarty Muk-
POMPOLECCOPHOrO  MeTannonckarens
BM8042 — 1252 py6.

— lMporpammatop EXTRA PIC —
750 pyb.

— BHyTpUCXEMHBIM OTNagYmMK ycCT-
poKcTBe Ha PIC-koHTponnepax
MICD2-MC1 (ananor MPLAB-ICD2) —
1700 py6.

— ApanTtep K-anHuu BM9213 ona
MNOOKMNOYEHUSA NEPCOHANbHOI0 KOMMbIO-
Tepa yepe3 USB x OuarHOCTUHECKOMY
kanany (K- nan L-1MHumM) 3nekTpoHHOFO
6noka ynpaenenus (3BY) aBTomobuns ¢
LENbD ANArHOCTVKU U YNPaBNEHUS E€F0
byHKUmsMnM — 823 py6.

— Apantep K-nuHun NM9213 (Ha-
60p ana c6opkn) Ana NoaxKIoYeHUs nep-
COHasbHOro KommnbioTepa Yepe3z COM-
nopt k 3BY aBTroMobunsa — 542 pyb.

— NepexopHnk USB 8 COM BM8050
ona MK — 399 py6.

— ONEeKTPOHHbIM OTNYFMBaTENb MOA-
3eMHbIX rpbidyHoB MKO80 (Habop ona
cbopkn) — 416 pyb.

— Undposoin BM8037_BLUE Tepmo-
MeTp (po 16 natuvkos) — 930 pyb.

— BocbMUKaHanbHbBIM MUKpONpoLEec-
COPHbIN  TanumMmep, TepMocTaT, 4achl
NM8036 — 1408 py6.

— Ha6op "Yactotomep 10 'y —
250 MrIy" — 550 py6.

— GSM-curHanuzaumio BM8038 —
1122 py6.

— Undposyio wikany TpaHcmsepa —
850 pyb.

— BM3132 — MapuwpyTHelin 6op-
TOBOI kxOMMbiOTEP ANA aBToMobunen
cemenctea NA3 3110 C UHXEKTOPHBIM
neuratenem 3M3 4062-10 — 595 py6.

— BM3112 — MapwpyTHbiii 6opTo-
BOW KOMMbIOTEP AOsin aBTOMOOunen
cemeiictea A3 ("TA3ENbL", "CO-
BONb", "BAPIY3UH", kap6iopaTtop-
Hul peuratens 3M3 4063-10) ¢ kOHT-
ponnepamn MUKAC 5.4, MUKAC 7.1 —
595 py6.

— BM3151 — MapiupyTtHeii 6opTo-
BOW koMmnbloTep nana  aestomobunewn
cemelictBa BA3 2110-2112 (2108-099,
2115) c¢ «oHTponnepamn BOSCH
M1.5.4., M1.5.4N, AHBAPb-5.1, AH-
BAPb-5.1.X, VS 5.X — 595 py6.

— BM3171 — MapupyTHbiin 6opTO-
BOM xoMnbioTEP Ana  asTomobunen
cemeiicteBa BA3 ¢ koHTponnepamu
BOSCH M7.9.7. EBPO 2/ EBPO 3 —
585 pyb6.

— YcTtpoiictBo BM9222 nns pe-
MOHTa W TECTUPOBAHWA KOMIMbIOTEPOB —
POST Card PCi — 1729 py6.

— Ha6bop SMD pe3ucTopoB Tuno-
pasmepa 0805 nz 170 HomMuHanoB ot
0 Om po 10 MOmMm, £5 %, no 50 wt. kax-
noro — 850 py6.

— Jleto... Camoe Bpeman pnsa
nouMcka KnagoB W penuvukBuii!
MK8044, roToBbIN K 3KCNAyaTauum yHn-
BEpCanbHbIA MMNYNBLCHBLIN MeTannounc-
xatenb — 11850 py6.

— NasnbHylo ctaHuutio LUKEY
702. deH + nassnbHKUK, LMGPOBON MHAU-
katop — 2720 pyb6.

Bcerna B npopaxe Habopbl aetanew
0S8 camocTosTeneHon cbopku, Kopny-
chbl, paauogeranu, matepmanel U o6opy-
LOBaHWe Ans Nankuy.

http://www.dessy.ru

e-mail: post@dessy.ru

105318, r. Mockea, a/a 52 "NO-
CbUJITOPI”. 3akasbl npuHUMaloTCs
no 6ecnnaTHOMY MEXAYropoaHOMY
MHOroKaHaJibHOMY TenedoHy:
8-800-200-09-34 ¢ 9-00 po 17-30
MSK.

WUHTepHeT-marasuvH
ELITAN.RU

500 000 xoMnoHeHTOB
Co cknapa,
MWHUMAaSbHBIA 3aKas
He OrpaHuyeH

12 cnocoboe nocTaeku
Onnarta: 6aHk, nouta,
WebMoney, MasterCard,
AnpexceHbrn, Visa.
OTcnexusBaHve 3akasa
Ha canTe.

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

* * *

Habop petanen "USB nporpamma-
TOP" ANA BHYTPUCXEMHOIO NPOFPaMmu-
posanHust ATmega (cTtates A. PbixkkoBa B
"Pagvo” Ne 7, 2008 r.) — 500 py6.
Ha6opbl 4nn pe3ancTopos v KoHAeHcaTo-
pos 1206, 0805, 0603. Opyrue pagvoHa-
6opbl 1 peTanu.

(http://chipnabor.ru/;

e-mail — nabor@inbox.ru).

Ten. +7-909-988-51-35 r. Mockea.

* * *

lNpocToi 3CTPaaHO-ANCKOTEYHBIN
ycunmtens 200/400 BT:
KOHCTpykTOp — 500 py6.;
HacTpoeHHbIN Moaynb — 900 py6.
HanoxeHHBIM NAaTexoMm.

630075, HoBocubupck-75, a/sa 63.
E-mail: zwuk-serwis@e-mail.ru
www.zwuk-serwis.narod.ru

* * *

WNHTepHeT-marasvH YUM-HH.

Mukpocxemsl, NporpaMmmMaTophbi,
WHAMKaTOPbLI, KOpNychl PAA, patuuku
nop. pagnopetanu. B posrnuy, Hepopo-
ro. locTaeka noyTon.

http://www.chipnn.ru

NMepeknioyvyatenb 11M1H n3 5N2H

C. KOPELLIKOB, r. Topxok Tsepckosi obn.

I/IHorp,a NPUXOOUTCA MNOTPATUTL MHO-
FO BPEMEHM Ha NOVUCKWN Nepexnova-
Tena Ha 6onbLuoe Yvcno (fo oauHHapua-
TV) nonoxeHun. Ho ecnn rabaputbl
YCTPOMCTBA HE WUFpailoT pellaioLlein po-
nn, TakoW nepeksioyaTenb MOXHO cae-
naTe U3 LWMPOKO PacnpocTpaHeHHOoro
ranetHoro 5MN2H.

Ha pucyHke ynpoulleHHO nokasaHo
YCTPOWUCTBO FasieTel nepexnioyarens
5MN2H (naTb nonoxeHwit, gpa Hanpaene-
Hus). K ocHoBaHWio 3 (KkepamMunyeckomy
UM reTMHakCoOBOMY) Npuksenadsl asa
06unx KOHTaKTa 2 — KOHTaKTa Hanpas-
NIeHU — 1 OBEe rpynnbl N0 NATb KOHTaK-
T0B nonoxeHnn 1. K potopy ranetob
npuknenaHol gBe KOHTakKTHble NnacTtu-
Hbl 4.

JHopaboTka cocTouT N3 Tpex aTanos
CHauana 60K0OBbBIMU KyCauyKaMWU OTKYChI-
BaIOT KOHTaKTHHIN YyC (HA pUCYHKe 3a-
WTPUXOBaH) H& OQHOW W3 NAacTvH 4 un
Haadunem ypansioT 3ayceHvubl. anee
KOHTAKTHbLIE NJIACTUHBI HA POTOPE 3aMbl-
KaloT ABYMSA KOPOTKUMU MPOBOJSIOYHBIMU
nepeMbiykamMy, KOTOpbIe ClieayeT npwu-
nanate 6anxe K BHYTPEHHEMY Kpato nna-
CTWH, UCNOJb3ysl MUHUMAJIbHOE KoJnye-
CTBO MNPUNOS.

Ha 3aBepwaiollemM 3T7ane HyxHO,
aKKypaTHO BBICBEPNUB 3aKJNENKy, yaa-
NUTb OOQWUH N3 KOHTAKTOB 2 U Ha €ero
MECTO YCTaHOBWUTb KOHTAKT 1, CHAB €ro C
noboin opyroin Takon xe ranetel. Ecnn
OCHOBaHWE NepenesbiBaemMoli raneTbl
KEPaMUYECKOe, KOHTaKT ny4ywe Gpukcu-

poBaTb HE 3aKNIENKOW, @ TOHKMM BUHTOM
C rankomn.
Pepaxtop — J1. JlomakuH rpapuka — J1. JlomakuH




( BOSBPALWASACb K HANEYATAHHOMY )

"TailMmep OTKNIOYAET OCBeleHue". —

Papguo, 2006, Ne 8, c.
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E. SIKOBJIEB, r. Yxropog, YkpanHa

XypHane nomeuleHa crtates A. Kaw-

KapoBa C aHanornyHLIM Ha3BaHWEM, B
KOTOPOW ONucaHo YCTPOICTBO C MUraio-
UMM CBETOOMOA0M B KAYECTBE FrEHEPATO-
pa MMyfbCOB, NMOACHNTHIBAEMBIX CHETHN-
KOM. TarnMep MHTEPECEH NO HAa3HAYEHWIO
M NPOCT NO CXEME, HO, KaK 0Ka3asocCh,
paboTaeT He COBCEM TakK, KaK ONMUCHIBAET
aBTOp, MU K TOMY X€ Ha CXEME U B TEKCTE
€CTb OWNGKN.

Yepes ycTaHOBNEHHOE BPEMS Ha BbIXO-
ne 2° cueTynka BO3HUKAET BEICOKUI ypo-
BEHb, 32KPLIBAOLMA TPAH3VCTOP W Bbi-
KNOYAIOLLWIA pene. 3TOT Xe BbICOKUIA ypo-
BEHb, Npoxoas Yepes amnop VD1, 6nokunpy-
eT paboty ceeTopmopa. Ha 3Tom 3akaHum-
BaeTcs Lumkn paboTsl yCTponcTBa.

Bo Bpemsa nay3nl 00 0o4epepHoro
3anycka yCTPOWCTBO OCTaeTcst Nog Ha-
npsxenveM. MNoaToMy B TeueHne naysbl,

r—————

| tl +128 7, HL1 +128 +12 8
T o vicxis 8 #1-796860  DD1 71-796860 DDA
581 s @ K5611E1E K5611E16
10 10
R4 KS6IMETS Bt C172] 12 102 ol
100 0 VD3 1 fp
clcre kas2is| — IR
11171 i
R2 pu R1 ot s
) KA5216 582 k45216
2K 2K RS 150K K1 |+128 Puc. 3
Puc. 1 Puc. 2 Puc. 4

Konpercatop C1 n peavctop R2 (Hy-
Mepauusi gaHa Mo CXEMEe B yKa3aHHOMN
cTaTtbe) obecnequmnBaioT 0OHyNneHne cyeT-
ynka DD1 npwm nopadve nuraiowero
HanpsxeHus Tymbrnepom SA1. Mo okoH-
YaHWUM 3aPAOKU KOHOEHCaTopa Hanpsxe-
HWe Ha Bxope R cuetyuka cnagaeT go
HYRN$l, Ha BCEX €ro BbIXOAAxX ycTaHaBnwu-
BAETCH HU3KMIA YPOBEHb HANPSXEHUS.
Mpy 3TOM OTKpbIBAaeTCcA TPaH3UCTOP
VT1, cpabatbiBaer pene K1, Bkniouas
ocBelleHne. BknioyaeTcs n HauynHaet
mMurate ceBetogmon HL1, cueTtuuk nop-
CYMTHIBAET MMNYJSILCLI, NOCTYNALWKWe Ha
ero Bxop, C.

KOTOpas MOXET OblTb ANMTENBHON, Yepes
avon VD1 n peanctop R1 Te4eT ToK oKono
20 MA, 4TO NpeBbIWAeT JONYCTUMbIA BNs
cyetunka K56 1ME16 BbIxOOHOM TOK.

[lna HoBOroO 3anycka Tanmepa npeana-
raeTcs Haxatb Ha kHonky SB1 (uam
BBIK/IOYNTbL N CHOB2 BKOYUTb NUTaHWE
Tymbnepom SA1, yTo He Bcerga yno6Ho).
OaHako NpY HaxaTum Ha KHONKY 3anycka
HEe NPOU30NIET, Tak kak koHgeHcaTop C1
OCTaSICA 3aPSAXKEHHBIM U OBHYNSAOLLEFO
MMNyNbCa BbICOKOrO ypoBHS Ha Bxope R
cyeTymKa oH 06ecnednTb YXXe HE MOXET.

Aeno B ToM, 4TO KHonkKa SB1 BkntoueHa
HEBEPHO. [lOCTAaTONHO BK/IOHUTL €€ MO

TUNOBOW Cxeme (CM. ¢ppParMeHT CXeMbl Ha
puc. 1) — v npobnema 3anycka peLueHa.
Peanctop R4 3pecb orpaHmMuvBaeT pas-
psOHbIN Tok koHOeHcaTopa C1, sawmuian
ot 06ropaHusi KOHTaxkTel kKHomku SB1.
KpaTkoBpeMeHHbIM HaXaTMeM Ha KHOMKY
MOXHO B /1060 MOMEHT OBHYNUTL CHETYNK
W Ha4aTb HOBLIM LIMKJ1 BbIOEPXKIA BPEMEHM.

YCTpaHnTL TOKOBYIO NEPErpy3Ky BbIXO-
pa cvetymka DD1 MOXHO HECKOSbKUMW
cnocobamu. Hanpumep, uenecoobpasHo
3aMEHUTL TOKOOFPaHUYMBAIOLLMIA PE3U-
cTop ceetogmoaa R1 =560 Om Ha ppyrow,
conpoTueneHneM 2 kOM. 310 yxe No3eo-
NINT BYETBEPO YMEHBLUMTL HArpPy3ky Ha
BbIXOL, CHETYMKAE, HE UBMEHSS anropuTMa
paboTbl Tanmepa.

MoOXHO M3MeHuTb Uenb 6/I0KMPOBKK,
nobaevB B ycTpoincTeo auop, VD3 n peau-
ctop R5 (cM. dparMeHT cxeMbl Ha puc. 2).
Mwuraouwuin ceeToguon, B 3TOM Chyyae
paboTtaet HenpepbIBHO, a 6NoKNPOBaTLCA
6yoyT MNynbCbl, NOCTyNawLwye Ha BXog,
C cueTunka. ToT xe pe3ynbTaT gacTt BKIO-
yeHue peanctopa RS = 150 kOM BmMecTO
ovopa VD3 (puc. 3). 3oeck ucnonb3osa-
Ha "BbICOKOOMHOCTL" Bxoaa C cyeTumka.

3anayvy MOXHO PELUNTb, HECKOMbKO U3-
MEHMB LIEMb NUTaHWs Tammepa (puc. 4).
Tenepb BKMOHAKT TANMEP HAXaTUEM Ha
KHOMKY SB2 (Tym65ep SA1 yXe He HyXEH).
Yepes nonv cexyHab cpabaTteiBaeT pene n
BkoyaetTca oceewleHne. KoHtaktel K1.1
pene K1 npn 3ToM 3aMbIKatoT KHOMKY, U €€
MOXHO OTMYCTUTb.

Ecnu notpeboBanocs nNpopinTL BhI-
LEepXKy, KPaTKOBPEMEHHO HaXUMaioT Ha
kHONKy SB1. Cuetymk obHynseTcs, u Bo-
306HOBNSETCS OTCHET BPEMEHU.

Mo okoHYaHun yCTaHOBNEHHOW BHI-
LEepPXKN BPEMEHN pefne OTNyCTUT SIKOPb,
BbIKNIOYUT OCBELLEHUE N 3BTOMATUHYECKMU
obecTouunT Tanmep.

QOctanock nobaBuTb, 4TO aBTOP YINOMsi-
HYTOl BbllE CTaTbl OWNOOYHO yKasan u
TUNbI MUFAIOLLLEFO CBETOOAMOAA Kak Ha
CXeMe CBOel CTaTbn, Tak 1 B TekcTe (B
npegnocnepHeM absaue cnemyert YnTathb:
L-816BSRC-B, L-56BGD).

Penaxtop — /1. JiomakuH, rpacuka — TT Tlomakr
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)

NopaboTka 3apa4HOro ycTpoicTea

A. CKYIOB, r. ¥Ypaii Xantei-MaHcuiickoro AO

xypHane "Paguo”, 2007, Ne 2, c. 49

6eina onybnukosaHa crtates H. Ka-
3akoBa "ABTOMaTUYECKOE 33apspHOEe YCT-
poricTBo Ha 6ase 6noka nutanusa NK”. MNpn
U3FOTOBSIEHNN ONUCAHHOW KOHCTPYKLMM §l
CTONKHYSCA ¢ npobnemon HecTabuibHo-
ctn pabotwl yctporcTea. OHo nubo He
BK/OYanocb, nnbo paboTano, HO TONbKO
npu GoNblINX 3HAYEHURAX HArPy304HOFO
TOKa (3...6 A).

O6paTtMBwMChb K NvTepaType, B 4acT-
HoCTu, K kHure Tonoekosa A. B. n Jliobuu-
xoro B. B. "Bnokn nutaHus ans cuctem-
Hbix Mogynein PC-XT/AT" (M.: "NAL v H",
1995), a1 Nnpuwen K BuIBOAY, H4TO NPUYMHA
3TOr0 SBfIEHUSA KPOETCH B OTCYTCTBMM
uenn o6paTHO CBA3W B yCcunuTene owmnb-
K1, obecrneynBaloLEM PEFYNUPOBKY TOKa
Harpy3ku. MNpuwnoce HemHoro popabo-

TaTb ycTpowWcTBO, nobasBme nocnepnosa-
TenbHyto KoppexkTupylowyto RC-uenb
mexay BoelBogamm 3 n 15 Mumkpocxembl
DA1 (TL494CN) kak uenb obpaTHON OTPU-
UaTENbHOW CBA3M B ycunuTesie owwmnbku.
KornpeHcaTtop — nobon kepammnyeckmin
emkocTeio 0,01 mk®d, peauctop —
MNT-0,125 conpoTuenennem 22 xOm.

MNocne namMeHeHuit yCTPOMUCTBO CTano
paboTaTe yCTOMYMBO NpuU NOBBIX Harpy3-
Kax WU pasfiMyHbIX 3HAYEHUSIX BbIXOOHOIO
Toka. OTnana HeobxoOMMOCTb M30NALMN
Kopnyca 3apafHOro YCTPOMWCTBA MyTem
rnepepesaHnsi Ne4YaTHbIX MPOBOAHNKOB,
BEAYLLIMX K KOHTaKTHbIM MI0LL3AKaM MOZ,
BUHTBl KPENJeHUss Nnnarbl K KOpnycy
YCTPOWCTBA.

Penaktop — J1. JlomakuH

KOHTpONbHBIK NPUEeMHUK KOPOTKO-
BONMHOBUKA — UWU(PPOBOI BCEBOSNHO-
Bblii DEGEN DE1103 — 3700 pyGnen.

OnucaHune 30€eck:

http://www.dessy.ru .

3akasbiBatb 3aeck: 105318, r. Mock-
Ba, a/sa 52 "MOCLITTOPI".

E-mail:post@dessy.ru,

Ten. (495) 543-47-96; (985) 366-87-86.

* *  *

"NO3bIBHON+"
NPEONATAET PALUOHABOPLI:
PH-3 KB SSB p/cT. Ha 160, 80 m
PH-7 KB SSB p/cT. Ha 160, 80, 40,

20m
PH-9 nameputens LCF
PH-134YM p/ct. Ha 2™
PH-15 CUHTES p/cT. Ha 9 aman.
603163, . H. Hosropoa, a/sa 49
"MO3bIBHOU+"
Ten. (831) 417-88-04
E-mail: pozyvnoi@mail.ru
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NMPUKNAOHASA SJIEKTPOHUKA

BO3AyXxa
H. ETOLLUKHWH, r. Pa3aHb

YcranoBka B kBapTupe [omMa CTapoii NOCTPOHKN aKTUBHON CUCTE-
Mbl BEHTUNIALUUM 334aCTyIO NPUBOAUT K HAPYLUEHUIO €CTeCTBEeHHOM
BeHTMNAUUN B APYrux KBapTupax Toro xe poma. Hanpumep, npwm
BKJIIOYEHUM BbITSDKKN Yy COCeAa B Bally KBapTUPY BO3MOXeH 3abpoc
3arps3HeHHOro BoO3[yxa M3 o0buweifi BEeHTUNALUWOHHOW LaXThl.
lporuBO/EHCTBYIOT 3TOMY, yCTaHaBnuBas B BEeHTUNSUWOHHOM
oTBEpPCTUYU MexaHn4Yeckmii o6paTHbiii knanaH. OQHaKo TaKko¥ KnanaH,
pearmpysa nuiib Ha [OCTAaTOYHO 6OMbLUOH nepenan A[AaB/eHUsl, He
MOXeT nepekpbiTe cnabbiii obparHbii nortok Bo3gyxa. lMpepna-
raemMoe ycTpoiCTBO onpenenser HanpasieHns ABNXeHUS BO3[QyXa B
BEeHTUNSUNOHHOM KaHasne 3J/IeKTPOHHbIM Croco60M, 4TO No3BONsIeT
aBTOMaTUYeCKU BK/TI04YaTh B KBapPTUPE BbITSHKHYIO BeHTUnayuunio, 610-
KUpys 3TUM BCTPEYHbII NOTOK 3arpsi3HeHHOro Bo3[yxa.

accMaTpuBaeMblil AaTunk He copep-

XKUT OBUXYLUMXCS AeTanen n, no MHe-
HWIO aeTopa, obnapaet Gonee BLICOKOM
YYBCTBUTENBHOCTBLIO, YEM MEXaHUYECKne
ycTpoincTea. OH BHOCUT B BEHTWUALMOH-
Hblli KaHan MeHbLUEE a3pPOANHaMUYECKoe
conpoTverieHne. HekoTopbeiM HepocTar-
KOM MOXHO CHMTaTb A0BONbHO 6osblioe
BpeMs peakuuv (okoso 8 c).
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Co6CcTBEHHO paTyMK  HanpaefneHus
OBUXEHWSA NnpeacTaeBnsieT cobon oTpe3ok
Tpybbl, Yepes KOTOpYyIo NMPOXOOUT B TOM
WM MHOM HanpasieHNN LUPKYNPYIOLLWIA
B BEHTWISUMOHHOW cUCTeMe Bo3nyx. Ha
KOHU@X OTpe3Ka YCTaHOBMEHbI 3/1EKTPOH-
Hble TEPMOMETPHI, 2 B €€ cepeavHe —
MasioMOLLHbIM HarpeeaTtenb, Gnaronaps
KOTOPOMY BbIXOASILLMIA U3 AAT4MKa BO3LYX
nmeeT Gonbluyio TemnepaTypy, YeM BXO-
Oawmii B Hero. o 3Haky pasHoCTH noka-
3aHUIA TEPMOMETPOB MOXHO OMNPELENUTL
HanpaeneHne ABwxeHus Boagyxa. Kpu-
Bble Ha puc. 1 — npumep TOrO, Kak
MEHSIIOTCA MX NOKA3aHWIS NPV CMEHE 3TOFO
HanpaBneHWs.

Cxema anekTpoHHoro 6noka parduka
HanpaeneHnsi nokasaHa Ha puc. 2. Jne-
MEHTbl, YCTAHOBJIEHHbIE B COBCTBEHHO
paryvke, obBeneHbl Ha HeW LUTPUXMYHK-
TUPHOWN NIMHWEW. 3TO 3NEKTPOHHBIE Tep-
momeTpbl BK1 1 BK2, a Takxe uHterpant-
Hbln cTabunusatop HanpsxeHua DA2,
cnyxaiwimMii B 4aHHOM Cry4ae Harpesa-
TENbHBIM 35IEMEHTOM MOLLHOCTBIO OKOMO
2 BT, 1 HECKOSbKO PE3NCTOPOB.

Mo neyxnposooHomy wHTepdericy I°C
(7vHum SDA n SCL) nndopmaums o Tem-

R5 cnyxaT Harpy3kamm IMHUA HTepben-
ca, a R6 n R7 3awwuiaoT BLIBOAB MUKPO-
KOHTpOJI/iepa OT NEPEFPY3KM NPN Henpa-
BUNbHOM Nnoaksitodernn. TpaHaucTop VT2,
OTKPLIBAsAICb W 32KPLIBASICb NO KOMaHAaM
MWKPOKOHTPOJINEPA, PEFYIMPYET MOL-
HOCTb Harpesartens. Tpansuctop VT1 yn-
paensier pene K1, KOHTakTbl KOTOpPOro
BK/IIOHAI0T W BLIK/IOHAIOT NPUHYONTESNBHYIO
BBITSXHYIO BeHTunAumio. PoseTtka Xt
HYXHa Sinwb ans coeguHerns ¢ COM-nop-
TOM KOMMbIOTEPA NPY  HanaXuBaHUN
ycTponcTea. B otnaxenHom npubope ee
MOXHO HE yCTaHaBnMBaTh.

OnutenbHoe (6onee 1 ¢) HaxaTue Ha
KHONKy SB1 BkNoYaeT BEHTUAALMIO Npn-
HYOWTENbHO, HE3ABUCUMO OT MOKa3aHui
TepmomeTpoB BK1 v BK2. bonee kopoT-
KOE HaxaTue Ha 3Ty KHOMKY ycTaHaBMBa-
€T pexuMm, B KOTopoM pene K1 cpabarbi-
BaET, BKOYasi BEHTUIALMIO, KaK TOMbKO
TeMnepaTtypa, n3MepeHHas TEepMOMEeT-
pom BK1 (T,), npeBbICUT Ty, 4TO n3Mepusn
BK2 (T,). BeHTunauua 6yneT Bulkio4EHa,
ecnin He MeHee MuHyTbl cobniopaercs
ycnoeme T,<T,. Takaa Bbiaepxka No3Bo-
nset n3bexarb CANLIKOM YacTbiX BKONE-
HUIA W BbIKNOYEHU BEHTUIATOPA.

CeeTtogomop, HL1 cnyxut, BO-nepsbix,
NHONKATOPOM HanpaeneHus BO3AyLUHOro
notoka, Bkmouasicb npu T,>T,. Bo-BTO-
PbiX, KOPOTKMMM BCrbILLKAMW, NMOBTOPSIO-
wumMucsa ¢ nepnonoM 6 ¢, oH nHgpopmmnpy-
eT o paborocnocobHocTn ycTpoiicTea.
Ecnun BEHTUNSATOP BKNIOHEH NPUHYANTESTb-
HO KHonkoi SB1, yacToTa BCnbilek cTa-
HoBuTcA Gonblwe. B-TpeTbux, cBeTOoaMoa,
MUraeT (OAMTENbHOCTb BCMBILLKW paBHa
LNVTENbHOCTU Nnay3bl) NPU OTCYTCTBUKU
CBSAI3M MWKPOKOHTpO/SNepa ¢ TEPMOMET-
pamu BK1 1 BK2, uto cBupeTenscTeyeT 06
VX HEMCNPaBHOCTY U 06pLIBE COEAVHN-
TeNbHbIX NPOBOOOB.

MuTaeTca ycTporcTBO OT HecTabunm-
3UPOBAHHOIO CETEBOFO agantepa Ha 12 B
MOLLHOCTBIO HEe MeHee 7 BT. Ctabunmaa-
Top DA1 B TEnfoOTBOAE He HYXAAEeTCcs.
Bmecto KP142EH12 3peck MOXHO ycTa-
HoBUTb cTabunuzatop KP142EH5A, Bknito-
YMB ero no CcraHgapTHoW cxeme. Peauc-
Topt R1 1 R2 B 3TOM cnyyae He HyXHbI.

27 nepatype rnocTynaeTt B MuKpokoHTposnep Pene K1 — P3C60 wucnonHeHus
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OEeXHO cpabaTuiBaloLLEee NPV HANPSXXEHNN
12 B. Ero koHTakThl ynpasnsioT 6onee
MOLUHEIM perne (nyckartenem), BKNOYaIo-
LWWMM ABUFaTesb BEHTUNATOPA.

Ina mukpokoHTposnnepa DD1 Ha nnate
3neKTPOHHOrO 6n1oka pomkHa ObiTe npe-
aycmoTtpeHa naHesb. MNepen ycTaHOBKOM B
HEee MUKPOKOHTposSiep Heobxoaumo
3anporpaMMupoBaTtb. B npunoxeHHoM k
ctatee ¢aiine Niky1Main.HEX HaxogsTcs
KOAbl, KOTOPbIE CREAYET 3arpy3nTb B €F0
NPOrpaMMHyi0 NamaTb € NMOMOLLBIO MPO-
rpammatopa. MNpn HeobxooMMOCTN MUK-
pokoHTponsiep PIC16F84A moxHOo 3ame-
HUTb apyrm cemeiictea PIC16, He3Hauu-
TEeNbHO aAanTUpoBaB NPOrpaMMmy, UCXoa-
HBIA TEKCT KOTOPOI TaKXe UMEETCA B Npun-
JIOXEHWM.

TpanancTopbl VT1 nVT2 — nobbie ¢ To-
KOM konnekTopa He meHee 100 1 400 MA n
cTarnieckuMn koagpouumeHTamn nepe-
nayv Toka He MeHee 40. Auog VD1 — Ha
Tok He meHee 100 mA. Ceetoomon
AN307KM MOXHO 3ameHWUTb JloObIM,
obecneynBalouM NpUemMsieMyto ApKoCTb
cBeyeHmsa npu Toke 2,5 MA. OTnagoyHbBIN
pasbem X1 — DBYF, Ho ny4lue ycTaHoBUTL
Ha nnaTte NOAXoAALLMY Pa3beM MEHBLUEFO
pasmMepa U Npu HeobxooMMOCTN coeam-
HATb €ro C KOMIMNbioTEPOM kabenem-yann-
HUTENEM.

Tpyba paruvka HanpasneHus BO3ayil-
HOF0 NOTOKa — NPAMOYIrOSIbHOFO CEYEHUS
35x30 mm n pnnoid 120 mm. OHa cknee-
Ha 13 KapToHa, HO MOXHO NPUMEHUTb U
LPyrov INCToBOM Marepuan ¢ Manon Ten-
JIONPOBOAHOCTLIO, HanpuMmep, CTEKJ10-
TekcTonuT. B ueHTpe Tpybul Ha pebpu-
cToM TennooTeoge nnowagbio 70 cm?
HaxoAMUTCA VHTErpanbHulii cTabunnsaTop
DA2. Pebpa TennooTBoga OpMEHTUpPOBa-
Hbl BOOSIb TPyObl (NO NOTOKY BO34yxa).
TepmomeTpbl BK1 1 BK2 nopgeleHubl Ha
OTpe3Kax NPOBOSIOKM Ha paccTosHUN 10 MM
COOTBETCTBEHHO OT OQHOFO W ApYyroro
KOHL0B TPYyObi.

JnnHa NpoBOLOB, COEAMHSIIOWNX TEP-
MOMETPLI C COBGpaHHbIM Ha OTAENbHOM
nnare sfeKTPOHHBIM B510KOM, MOXET GblTb
3HauUTENbHOM, 00 20 M. [na ncknoueHns
cboeB ckopoCTb nepegaqn uHdopMaumm
BblOpaHa HEBBLICOKOW, a B MpOrpaMMe
MVKPOKOHTPOsSIEPA NPERYCMOTPEH KOHT-
POJb NPAaBUNbHOCTU €€ NpuemMa.

Pa6oTocnocobHoCTE cOBpaHHOro npu-
6opa NpoBEpsIIOT, OPUEHTUPYACH Ha CO-
cTosiHne ceeToanona HL1 B pasHbix pexu-
max. JBmxeHne Bo3nyxa B Tpybe parumnka
B TOM WIW MHOM HanpasBleHun Npu aToM
C030alT UCKYCCTBEHHO, Hanpumep, C
NOMOLLBIO OTOESNbHOro BeHTUNATOpa. Oa-
Jlee pasMeLLaloT AaTtinK B BEHTUIALUMOH-

HOM TpakTe W CPaBHUBAOT WUCTUHHOE
HanpaeneHne BO3MYLIHOro noToka C ero
MOKa3aHNAMU.

Ecnv BbITSXHAA BEHTURAUMA BKIKOYA-
€TCA U BBLIK/IIOYAETCA C/IMWKOM 4acTo,
npuaeTca TwartenbHo nopobpartb noso-
XEeHWe parynka B BEHTUNALMOHHOM cucTe-
me. Brnipoyem, MOXHO NPOCTO YBENWYUTL
0o 5..30 MUH 3aaepXKy BbIKITIOYEHUSA
BEHTWISATOPA, W3MEHUB 3HAYEHWUE KOH-
ctanHTbl VENT_MINWORKTIME B nporpam-
M€ MUKPOKOHTPOSINEpPa.

Ona nanaxusarmsa npubopa n Habnio-
neHuvs 3a ero paboTor Bo Bpems akcnnya-
TauMn MOXHO BOCNOSIb30BATLCH KOMMbIO-
TepHoi nporpammon ComRead_Vityajka1l.
Mpn coeguHernn passema X1 gartyunka C
COM-nopTom KOMMNbiOTEPA (HOMEP 3TOFO
nopTa BbIbMPaIoT B OKHE NPOrpaMMBbl) OHa
BbIBOOUT HA 3KpaH MOHUTOpa Tekywue
noxasaHua 3/1EKTPOHHLIX TEPMOMETPOB
BK1, BK2 n ctpont rpadpukmn nx nameHe-
HWS BO BPEMEHU.

Or pegaxuymu. [MonHsie NpoexTbi npo-
rpamMm ansi MYKDOKOHTPOINEpa v KOMIbloTe-
a wmelorcs Ha Hawem FTP-cepsepe 1o
appecy <ftp://ftp.radio.ru/pub/2009/06/
Vityajka.zip>.

Pepnakrop — A. Jonrvid, rpagpuka — A. Jonrwid

WUHTEPHET-MATA3UH "EKITS.RU"
npepnaraer:

— HaGop BbIBOgHLIX PE3UCTOPOB,
168 HomuHanos no 20 wr.

— Ha6op BbIBOAHLIX Kepamuyec-
Knux koHpgeHcartopos, 40...50 HomunHa-
nos no 20 wr.

— Habop BbIBOOHBLIX Kepamuiec-
kmux koHgeHcatopoB NPO, 31 HomuHan
no 10 wr.

— Hab6op 2neKTponuTUHEeCKMX KOH-
AeHcaTtopoB, 12 HOMMHaNOB, BCEro
108 wr.

— Ha6op Y4UMN-peaucTopos 1206,
168 HOMWHANOB No 25 LWT.

— Ha6op 4YUN-pesuctopos 0805,
169 HoMKUHanNoB No 25 wWr.

— HaGop YUN-koHpeHcaTOpOB
0805 NPO — 36 HoMuHanoB no 15wt mn
Habop X7R — 27 HomMuHanos no 15 wr.

— Ha6op YUN-ceeToauonos 0805,
4 yseTa no 15 wr.

— Habop YHMN-tpaxsucTopos SOT-23.

— Ha6opbt TantanoBbix YUM-koH-
AeHcaTopoB (pa3mepsl A, B, C, D), no
10 wr.

— Habop 5 MM cynepbapkux cee-
Topuopos, 4 useta no 15 wr.

— Habop 3 MM cBeToAMOAOB,
3 usetano 15 wr.

— Ha6bop 4YUN-cTtabunurpoHos, 18
HOMWHANOB NO 5 WrT.

— MakeTHbie nnartbi, 35 TMNOB.

— Habop TepmoycapouHou Tpy6-
kn, 10 paameposB no 140 mm.

— ConHeuHble 3siemMeHTbl: 10 x31 MM,
0,47 B, 0,08 A; 31 x31 mm, 0,47 B, 0,24 A;
103 x103 mm, 0,47 B, 2,8 A u opyrue.

AnexTpoHHbIE KOHCTPYKTOPbI:

— EK-7208Y-Kit—EK-7208W-Kit —
BcTpaviBaembli BonbTMETp (oo 99,9 B) +

amnepmeTp (oo 9,99 A), OByXCTPOHHbIA
XK gucnnelt, nameperHvie Toxa B obenx
nonspHocTax. Benaa v 3eneHas nop-
ceeTkn. WpeanbHoe pewexune ana nabo-
patopHoro bI.

— EK-2501Kit — BcTpaueaemsbiii
sonbTMETP (0o 99,9 B), ¢ Tpexpaspsaa-
HbIM  CBETOAMOAHBIM  WHOVKATOPOM,
Hegoporas VM MWHWATIOpHas 3amena
CTPENOYHOMY MHAUKATOPY.

— EK-3488Kit — "Tpu ycTpoincTea 8
onHom!", BBIGOP pexuma KoH$purypaum-
OHHBIMU AXamnepamu: uMQppoBol am-
nepmeTp oo 9,99 A, MuInMBONBLTMETP
wnn BonsTMETP. Onsa Bcex koHourypa-
UMt uamepeHue B obenx nonspHocTax!
Tpexpa3psagHbii CBETOAMOAOHBIN VHOU-
xarop.

— EK-2006/12Kit — wHTennekTy-
anbHOE 3apanHoe ycTponcTeo ana 12 B
CBMHUOBLIX aKKyMyJISiTOpoB, um$poBas
NHONKALWS HAMNPSKEHUSI.

— EK-713Kit — wnHTennexryanbHoe
3apsgHoe ycTtponcteo gnsa Ni-Cd n
Ni-Mh axkymynaTopos.

— EK-Light18Kit — ceeTtognognHas
FONOBKA W YNPaBnsiowvii apaneep, nura-
Hue 4...28 B.

— EK-Light64Kit — csetoononHas
rOSI0BKa W ynpaensiowmi apamneep, NaTb
YPOBHEN APKOCTU, ynpasfeHne OaHOMN
KHOMKoM, nuTanue 3,6...16 B.

— EK-8425Kit — undposoii ctepeo-
pPerynsiTop rpoMkocTn u Tembpa, KHo-
NoYHOE ynpasneHne.

— EK-1557Kit — Crepeoycunutesns
22 BT Ha xaHan.

— EK2596Kit — WmnynbcHbI pery-
NNPYEMBIIA CTabUnn3aTop HanpsxXeHus
0..40B,3A.

DneKTPOHHbIE MOAYNN:

— EK-1674Module — M1UHWaTIOPHBIIA
noebiwaowLnii NpeocbpasoBaTesb pa3me-
pamu 17x12x5 mm, Bxog, ot 0,7 B, Bbixog,
3,3B/5B. KNA no 94 %. WUpeanbHoe
peLueHue ans NUTaHUs uM@PPOBbIX CXEM OT
oJHOI nosnyTopasonbToBol HaTapenkn!

— SVHO001G — MuMHMATIOPHbIN
umdpoBoit BonbTMeTp fo 99,9 B, 3ene-
HbIA CBEeTooUOLHbIN NHANKaATOP.
SVHOO001R — kpacHbIN.

— SVL0002 — MuHmaTiopHbIi undpo-
Bo BOSILTMETP oo 99,9 B, LCD-gucnnei,
nutaHue 6...30 B, notpebnerve 3 MA!

— SAHO003G-10 — MuHMAaTIOpHbLIN
undpposon amnepmeTp oo 9,99 A, zene-
HbI uHankaTop. SAHO003R-10 — kpac-
HbIIA.

— SAHO0003G-50 — MWHWaTIOpPHLIV
undposoint amnepmeTp ao 50,0 A, 3ene-
Hulh nHamkaTop, SAHO003R-50 — kpac-
HbIR.

— SAHO003G-200 — M1HMATIOPHbI
umdpposoi amnepmeTp o 200 A, 3ene-
Hbln mHamkaTop, SAHOOO3R-200 —
KpacHbIN.

A Takke apyrme KOHCTPYKTOpbI w
yXxe cobpaHHble U HaCTPOEHHbIe MO-
Aaynu. Buumanue! [loctaeka no Poccum
HanoXeHHuIM nnatexom ot 140 pyb.,
npeponnata Yepe3 CbepbarHk ot 60 pyod.
(SBI'IOHHeHHaFI KBUTAHUUA BbICbINAETCH
Ha 3NeKTPOHHLI agpec). Ans op. nuu —
6e3HannyHbln pacyet. MuHuManbHbI
3aka3 o1 1wr.! Ana 3axaza GymaxHoro
Karanora — nOAMUCaHHBbIN KOHBEPT C
obpaTtHbIM aapecomMm.

www.ekits.ru ekits@mail.ru

T./dakc (836) 457-06-36

425060, a/a 41, r. 3sennroso, Pecn.
Mapwin 9n.
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NPUKJNIALHAS SJIEKTPOHUKA

O NEeKTPOHHbIN TepMoOMeTp

M. LUAMCPAXMAHOB, r. TonbsaTtt Camapckos o61.

OaunH U3 camMbix NONyNAPHbIX cerogHs UndpoBbix AaTYNKoB TeM-
neparypbi — DS18S20. On gocryneH, ans ero obcnyxusavna B 6u6-
nMorekax pacrnpocTpaHeHHbIX CpeAcTB pa3paboTku nporpamm
umelorca rorosesie npouegypsi. NMocnegHee nossonsier [OBOJIbHO
npocTo opraHW30BaTh B3auMoaelicTeue Aarynka ¢ MUKPOKOHTPO-
1epoM, K KOTOPOMY OH nogknio4eH. B npegnaraemom ycrpoiicree
aBTOp MCNob30Bas HeKoTopsie ocobeHHocTu parunka DS18S20,
no3BosIAIOUiME COKPaTUTL [0 ABYX YUCIIO UAYLIMX K HEMY NPOBOAOB.

pumMepamMun nameputenein Temnepary-

pbl ¢ gatimkom DS18S20 moryT cny-
XWUTb YCTPOWCTBA, OnucaHHble B [1, 2], n
mHorve gpyrue. OgHako Bce OHW paccyv-
TaHbl Ha CoeaMHEeHVe C AaTYNKOM, UMEID-
WwMM  "oaHONPOBOAHLIN"  UHTEpPOdENC,
Tpems nposogaMn. OouH U3 HUX obLLWIA,
no BTOPOMY Npoucxogut obmeH uHdop-
Maumen, a TpeTun — nutanne. UMeHHo Ha
Takoe NOAKNoYEHNE U paccynTaHbl 61b-
nnoTeyHble nognporpammel. OaHako nart-
ynk DS18S20 obnapaeT BO3MOXHOCTBIO
paboTtatb B pexumMe Tak HasbiBaeMoro

BK1 DS18S20

6opa. HakonneHHOro xoHOEeHCcaTopom
3apana 4OCTaTONHO UKl UX NMUTAHNUSA U B TE
KOPOTKWE WHTepBasibl BPEMEHW, KOrga
YPOBEHb HaNPSXEHUA Ha MHPOPMaUNOH-
HOW NIMHUN CTAHOBUTCS HU3KUM.

B 6onblumMHCTBE peXUMoB paboTsl no-
TPpebnaemblt patumkom DS18S20 1ok He
NpeBLILLIAET OEeCATKOB MWUKpoamnep, n
naaeHvieM HanPsXXEHUS MUTaHUA Ha Pesun-
ctope R1 mMoxHO npeHebpeyb. OpHako
npu ucnonHeHnn komanHg CONVERT T
(xop, 0x44) n COPY SCRATCHPAD (kop,
0x48) Tok Bo3pacTaeT go 1,5 MA. Bo us-
6exaHne Hepony-
cTumoi "npocaaxun”
HanpsXeHNst Ha KOH-

nopta, MCNonb3yemyw kax uHdopma-
LIMOHHYIO, B PEXMM BbIXOAa N YCTAaHOBUTb
Ha HEWN BLICOKUI YPOBEHb HANPSHKEHNS.
[MpU3HaK HaNNYNA BHELLHErO HanpsiXxe-
HUA NUTaHVA, GOPMUPYEMBIA BHYTPWU OaT-
4uka, MOXeT BblTb NO COOTBETCTBYIOUWIEN
KOMaHAe NPOYNTaH MUKPOKOHTPOJINEPOM.
Takvm o6pa3om, nporpamma Bcerga
MOXET y3HaTb cnocob nuTaHua paryvka.
BepxHuih npepen namepsemMon Temnepa-
Typbl Npy "napas3utHoM” nuTannun —
100 °C. NogpobHee o patumke DS18S20
1 ero "napa3uTHoM” nutaHnm — B [3]*.
Cxema 3M1eKTPOHHOro TEPMOMETPa C
OMUCaHHBIM BbILLE NMOOKNOYEHVEM AATYN-
ka Temnepatypbl DS18520 Kk MUKPOKOHT-
ponnepy AT90S8535 noka3saHa Ha puc. 2.
TakToBas 4acToTa MWKPOKOHTponsiepa
3apaHa KBapueBbiM pe3oHaTtopoM ZQ1 Ha
8 Mlu. UaMeHATb ee Hesnb3s, MOCKOSbKY
3T0 NPUBEAET K UBMEHEHWIO BCEX POPMU-
PYEMBIX NMPOrpaMMHO 3aaepxek, Heobxo-
AVMbIX pNA NpaBuneHoro obmeHa nHgop-
Maumein mexay partimkom BK1 n mukpo-
KOHTpOonnepom. [laTink CoOeMHEH C pasb-
eMoM X2 OBYNpoBOAHLIM ayamoxabenem
nnuHon 7 M. HasHadveHve pesuctopa R2
Takoe xe, kak y peauctopa R1 Ha puc. 1.
B cposuroeeie peructpel DD2 n DD3
MUKPOKOHTPOJSINEP 3anNUCHIBAET pe3ysib-
TaTbl U3MEPEHUS TEMNEPATYpPbl B BUIE,

+5B ——___ 3\vpp, [Darmk] qu‘ﬁ:srko neHcatope C,, Heo6-  Heob6xoovmom Ans BelBoaa Ha umdpPoBoOA
I nvTauvs nuTaHus XOOUMO He no3xXe, WHaWKaTop, cobpaHHbIN U3 CBETOOUOLOB
VT | WY vD1 4eMm 4epe3 10mkc HL1—HL64. Kaxaew n3 wecTHaguamm
y"ﬁﬁ?é’.?:é‘ﬁ R1 o Mutanue nocne NOJaywn Takon paspanoB BbIBOOUMOrO Ha nuHuio PD4
47« | KOMaHabl OTKPbITb  MUKPOKOHTPOJJIEPa KOAA CONMPOBOXAAET-
! &vp2 c TPaH3ncTop VT1, cqa uMmnynbcom 3anmcn Ha avHumn PD2. Mo
Vicbopmauws N 2iDQ T i Wrcbopmayws KOTOPBIA  3alUYHTW-  OKOHYaHWM 3arpy3ku PervcrpoB paspe-
OB1ywin ' A6 OBLuiA pyeT pe3ncTop, HTO  LAeTCs BbICOKUM YPOBHEM Ha inHum PD3
Puc. 1 e ————-——  06ecne4nT HYXHBIA  BblAAYA KOAA HA UX BBIXOAbI.
R [I] R2 DD2 74LS595N /;4 /;’ /}' /;' /;4 /7
/]10k DD1 /| 4,7k 1 6@ HL1 @) HL3 DHLS? @?HLSQ QDHLM @b HL63
AT90S8535 SI| RS ‘3 15 A 3
9 16 11 121
CU | PD 1
RES | MEY | Pos [z 2 ¢ | Ly 1 o Ao 1 1
PD4 [18 — 34 @D HL2 6@ HLa SDHLSB @?Hmo @sz @D HL64
19 4 5
PD5 R 4
6 7
X1 X2 1350 66—
7
ZQ18MIy I ;RB 4 R17 ; R18
ﬂ} sQ [‘]470 470 470
1 1
l c1 _J_. c3 - 16
T 20 T 20 K BoiB. 10 DD1, BLIB. 16 DD2, DD3 |-:4L1—H4Lg4
BK 2 DD3 7ALS595N K BuiB. 11 DD1, BoiB. 8 DD2, DD3 KUNaz4B-K
DS18S20 '/
SI|RG| Q Mockonbky  BbIXOOB  MUKPOCXEM
TR ” { ” 110 lu'1 10 74LS595N cnocobHbl BbloepxaTb BTe-
2] ¢ T KatoLLMii ToK A0 35 MA, UMEETCS BO3MOX-
X1 . 3 312 HOCTb NOAKMOHUTL K HUM CBETOOMOOb!
L 185 r 4 1413 HL1—HL64 yepe3 orpaHuumMBaioLLme TOK
58 /2“ :Il_—cz 0,1 MK ; 5 g }g peancTtopsl R3—R18 6e3 nonosHUTESb-
-< OE 6 7 16 HbIX YCUNUTENEN.
Puc. 2 7 | 18 nonyYeHns MakCUMasbHON APKO-

“NapasnTHOro” NUTaHNa 3Hepruven, NocTy-
natowiein No uHopMaumoHHON NnHMN. Kak
nokasaHo Ha puc. 1, ero BbLIBOA 3 B 3TOM
cnyyae CoeguHsIIOT He C UCTOYHVKOM Ha-
npsxenns +5 B, a ¢ obWuM NPOBOAOM.
OcrTaioTca BCero aga npoBoAaa.

Mockonbky 6Gonbluyio 4acTb BPEMEHU
MHGOPMALMOHHAA AIMHUSA HaxoOuTCa B
NacCYBHOM COCTOSIHWUWN, BHYTPEHHWUIA KOH-
nexHcatop Cp, AaTynka 3apsxaeTcs Yyepes
pesnctop R1 n BHyTpeHHui gwop VD2
NPaKTUYECKN 40 NATY BOJLT. ITUM Hanpsa-
XEHWEM NUTAIOTCA OCTasibHLIE Y3nbl NPU-

ToK. MNoOKa 3TOT TPaAH3UCTOP OTKPHIT, C
MHPOPMAUMOHHON NUHWE HENb3s Npo-
M3BOAWTb HUKAKWX onepauuii. 3akpbiTb
€ro MOXHO TONbKO MO 3aBepLUeHun UC-
NOSIHEHVA paHee NOAAHHOW KOMaRAbl
yepe3 750 mc (CONVERT T) win yepes
10 mc (COPY SCRATCHPAD).

B 60nblUMHCTBE CnyYyaeB ycTaHaeu-
BaTb OTAENbHBIN MONEBOI TPAH3UCTOP He
TpebyeTcs, OH UMEETCA BHYTPU MUKPO-
KOHTposnnepa. Hanpumep, y MUKPOKOHT-
ponnepoB cemeictea AVR, 4ToGbI OT-
KpbITb €F0, AOCTATOYHO NEPEBECTU SINHUIO

CTW 1 pa3MepoB MHPOPMAUVOHHOFO Tab-
O NPUMEHeHa CTaTU4EeCcKasa MHanKaums, a
B KaXAOM U3 rpaduyeckmx 3/IEMEHTOB
MHOUKaTOpPa yCTAaHOBAEHO M0 YETHIPE CBE-
Toamopa. Ha puc. 3 noxasaHo pacnoso-
XeHune cBeToguonoB Ha Tabno. Lndpammn
B KpyXKax 0603HayYeHbl UX MO3NLMOHHbIE
HOMepa cornacHo cxeme. Ona nutaHus

* BbinyckaloTcsl BapmaHTel [aT4vKOB, crie-
umansHO npeaHasHaqeHHble A4S "NapasnTHo-
ro” nutaumsa. K mx obo3HaqeHnsM [o6asieH
wnHagexc PAR, a sbison 3 (Vpp) He nmeer BHyT-
PEHHEero noakmoyeHns. Ero MOXHO ocTaBnisTh
cBobogHbiM. — [puM. pen.
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3N1EKTPOHHOFO TEpPMOMETPa Heobxoanm
WUCTOYHMK NOCTOSIHHOTO Hanpsxenna 5 B ¢
TOKOM Harpy3axku ao 200 mMA.

MporpamMma MUKPOKOHTROSIepa Hanu-
caHa n omnaxeHa B cpepge AVRStudiod.
Ona pabotaet cnepywowum obpa3om.
MNpexae BCero KOHOUIypuPYIOTCA BHYT-
PEHHVE YCTPOWCTBA MUKPOKOHTPOMNSIEPA.
Janee npoeepsieTca Hanuyne nNOOKNO-
YEHHOro K pasbemMy X2 natuvka remnepa-
TYPbl N BLINOSIHAETCS YTEHWE COOEPXMMO-
roO €ro nocTosiHHOM namaTh. Yepes 1 C
(4T06b! HE 3anyckaTb NPOLIECC U3MEPEHUS
CNULWIKOM 4acTo) nopgaeTca KomaHaa
CONVERT T. MNocre atoro Ha nuHun PD5S
yCTaHaB/MBAETCA HeobXoauMmblh  Ana
NUTaHWA JaTynKa BbICOKMIA ypoBEHb. Ewe
yepe3 1 ¢, 4To Honee Yem pOCTaTOuHO ANA
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3aBEpLUEHUST WUCNOSIHEHUSI MNOJAHHON
KOMaHAbl, KOTOPOE COFfTAaCHO AOKYMEHTAa-
umu 3aHUMaEeT He 6onee 750 Mc, nepena-
€TCA KOMaHAa, Mo KOTOPOW CHUTLIBAETCA
M3MEepeHHOe 3Ha4YeHWe Temnepartypbl.
MonyuerHoe 3HauveHne npeobpas3yeTcs B
OBOVHHO-AECATUYHBIA dopmart. Ecnu ero
abCconoTHOe 3Ha4YeHWe MeHbLUe OECATW,
TO HEe3HaYaLMii HOMb HE BLIBOAUTCS, €au-
HULBI rpaaycoB oTo6paxaioTcs B paspsae
DECATKOB MHOMKATOPA, a Paspsa, eaviHNL,
ocTaeTc noraweHHbM. [pu Hynesow
TemnepaTtype 3Hak pesysbrara (nnoc nnm
MWHYC) Ha WHOWKATOP HE BbIBOOUTCS.
NoproToenerHHaa WHGpOPMaUMa OnucaH-
HbBIM Bbllwe cnocobom nepepaeTcsa B
peructpol DD2 1 DD3. anee umkn nosTo-
PAETCSH, HAYMHAA C CEKYHAHON 3a4EPXKN.

YKa3aHHbI Ha CXEME MUKPOKOHTPOSI-
JIEP MOXHO 3aMeHUTb NoBbIM ApYrnM 13
cemelictea AVR — 0cobbix TpeboBaHwii K
HeMy He npepbsBnaeTca. KoHeyHo Xe,
370 NOTPebyeT HE3HAYNTESBHBIX U3MEHE-
HWUIA B NPOrpaMMe U €€ NOBTOPHOM KOMIN-
nauvn. BmecTo pgatumka Temnepartypbl
DS18520 moxHo npumernTte DS1820, Ho
He DS18B20, nockonbky nocnegHui
NPEeACTaBseT 3HaYeHe TemnepaTypel B
nHoMm dopmaTte, Ha HTO npepnaraemas
nporpaMma He paccymTana.

Tak kak TEPMOMETP OTHOCUTENbHO
npocT, OH cobpaH HaBeCHbIM MOHTaXOM
6e3 ncnonb3oBaHWS NeYaTHoW nnaTbl.
AaTtunx Temnepatypebl NPU YCTaHOBKE €ro
Ha OTKPLITOM BO3AyXe cnepyeT repMeTu-
31poBaTb, 4TOObI UCKMOYNTL NonagaHve
BSlarn Ha BbIBOAHI.

JINTEPATYPA

1. KpacHocenbckuii [l. TepmocTaT-XpoHO-
METp Ans neTtckoro nutaHus. — Paawo, 2007,
Ne 5, c. 38.

2. Camoxun U. Lndposoin TepmomeTp C
GyHKUMERn ynpaBneHWst TepMoCcTaToM. —
Paguo, 2007, Ne 7, c. 35.

3. DS18S20 High-Precision 1-Wire Digital Ther-
mometer. — <http://datasheets.maxim-ic.com/
en/ds/DS18S20.pdf>.

Or pepaxkumm. VicxoaHbiif TEKCT v KOAb
nporpamMmbl MYKDOKOHTPO/IIEpa TEPMOMETPA
nmerotes Ha Hawem FTP-cepsepe no aapecy
<ftp://ftp.radio.ru/pub/2009/06/temperat.
2>,

Pepaktop — A. fonrwi, rpadumka — A. onruit

AHanor 321IeKTPOHHOrO Knko4a
"MeTtakom TM-2002"

Ha ATtiny2313

A. TPUITOPBEB, r. MNMeH3a

B HacTosiljee Bpems LWUMPOKOE pacrnpocTpaHeHue nonyyuny pas-
nnYHbIe BUAbLI Nnoabe3aHsix gomogoroB Cyfral, Vizit, Merakom n ap.
B pesynbrare Bce 6onbwiee 4NCAO nogedi BbIHYXAEHO HOCUTbL C
c060if NOCTOAHHO pacTyujee YNCIIO 3/IeKTPOHHbBIX KIIOYeH K pa3niny-
HbIM BEepPsIM CBONX POACTBEHHUKOB 1 3HakoMsix. Kak caenarts camo-
AeJIbHbIA aHanor Takoro KJjo4a Ha MUKPOKOHTPOJ/Iepe, paccKa3aHo

B npegnaraemMoi crarbe.

pOCTas X03ANCTBEHHaA 3aJa4a — Kak
n36aBUTLCA OT HECKOSTLKUX KNKOYEN, —
Nnopoausna pasfinyHble BapuaHTbl YCT-
poNCTB Tyna "KMOY MoYTanboHa”, KOTO-
pble NO3BOSIAIOT CHUTBIBATL U XPaHUTL B
cebe HEKOTOPOE YUCAO KOAOB APYrux
kmouein. Ho Takne yctpoictea He 6ec-
NnaTHbl, KaK NPaBUI0, UMEETCH CXeMa, HO
[NA NOSTyYEeHUS KOOOB NPOLUMBKU MUKPO-
KOHTponsepa HeobxoaumMo 3annatutb
aBTOPY HEKOTOPYO cymMy. [laHHasa npob-
JIeEMa W YUCTO XUTECckaa Heobxo0aMMOCTb
nobyounu K co3pmaHvio aHasora 3s1ekT-
POHHOrO KNIo4Ya Ha MUKPOKOHTPOSNEPE.
OBLEKTOM UCCNELOBaHUA CTan KoY
(pmc. 1), KOTOPLIA HE UMeeT Kakoi-nubo
MapkUpoBKK, KpoMe Haanucu "Memakom™

(MeTakoM) Ha NNAcTMKOBOM Jepxarese.
Mouck B pa3nnyHbBIX UCTOYHMKAX AaN NoBop,
yTBEPXAaTh, 4TO TMN knova — TM-2002,
ogHako onucaHua ero paboTel He 6bino
Halpero. MNepeoHaYantbHOe NPeanonoxe-
HWE O ero NPUHALNEXHOCTU K CEMENCTRY
Knoyein iButton tmna DS1991 otnano
cpa3dy — OH NpocTo He wutancs. [Mpen-
MNONIOXEHUE O eMKOCTHOM WN Pe3ncTUB-
HOM TWne KNo¥a Takke He Bbiaepxano
NPOBEPKU, KPOME TOro, OH IBHO "3BOHWN-
ca" Kak guopa, 410 fano OCHOBaHWS NOAO-
3peBaTb O HANMMYMN B HEM MUWKPOCXEMbI
Wnn 3almTHOFo cTabunuTponHa.

B x04e 3KcnepumeHToB ObINo BuiSBIe-
HO criefyiolee: ecny Ha KoY Yyepes pe-
3ucTop conpotmeneHveMm 1 kOM nopatb

Puc. 1

HanpsxeHve + 5 B, To ocunnnorpad no-
Ka3bIBAET, 4TO K04 HEMPEPLIBHO FreHepu-
pyeT Nayku UMNynbCOB Ha CBOEW NUHUWU
nuTaHua (puc. 2). Xapakrep UMnNysnbCoB
NO3BOSIAET NPEANOSIOXUTL, YTO NPUMEHE-
HO LUMPOTHO-UMNYNBLCHOE KOAMpOBaHKeE,
nocnegoeaTenbHOCT U3 35 UMNYNbCOB
KOAa 3aBEpLUaeTCA HU3KKUM JSIOFUHECKUM
YPOBHEM B TEYEHWE BPEMEHHOrO WHTep-
Basia, paBHOro WK NPEeBLILLAILErQ Ne-
puop, cnenoBaHUs UMNYSLCOB (OYEBUAHO,
OIS CUHXPOHU3auMn BCeW nocnenosa-
TeNbHOCTN). BaxHeiM Okasanock TO, HTO
curHasn umMeeT BGObLUYIO NOCTOSAHHYIO CO-
CTaBnsIOLLYIO, @ 3TO, NO-BUAVMOMY, WUC-
KNOY2ET BO3MOXHOCTb pacno3HaBaHus
MMNYNbCOB AaHHOrO KNKoYa yCTpocTea-
MW ANna 4TeHua knyein iButton.
MpounTaTh KOA KNIOYa MOXHO Pasnny-
HbiIMM cnocobamun. Mcnonb3ys ocuwnno-
rpad ¢ NaMaTLIO, KOg, CHUTHIBAETCH NPAMO
C akpaHa. [na aToro ueHTpanbHbBIA KOH-
TaKT KNoYa Yepe3 PeE3NCTOp CONpoTUBse-
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Puc. 2

Huem 1 kKOM coeavHsIoT ¢ "+" NCTOYHWKa
nutanus 4...5 B 1 ¢ BXOQOM ocumnnorpa-
da. BHelwHWI KOHTaKT KtoHa COEOUNHSHOT
C "=" NCTOYHUKA NUTEHUS N OBLLMM NpO-
Boaoom ocuunnorpada. NMony4nte nHdop-
MaTtmBHYIO "K3PTUHKY" C MCNONb30BaHNEM
BHYTPEHHel CUHXPOHM3auUU OCLUMINO-
rpada C1-65A He nonyumnocb, HO ypa-
noce ee cooTorpadpupoBatb B pexvme
OOHOKPATHOro 3anycka. Ans ocumnnorpa-
OB € NnamaTbio NPo6eM BbITb HE AOMKHO.
Bua curHana nokasaH Ha pyuc. 2, CHUTLIBa-
HUe Koda NPOBOAKT B CneayiowiemM nopsa-
ke. CHauana HaxoOsT camMblil ONUHHBIA
"npoBan” (HU3KUA ypOBEHb) cuUrHana —
3TO cUrHan cuvHxponusauun. fanee cne-
DytoT HOPMALIMOHHBIE NOCLUIKK (BCEro
35 wryk). Cnocob kopgmpoBanmns 0 u 1
npencTaBneH Ha puc. 2, pas3psgbl nepe-
[atoT OT Mnaawero K ctapwemy. Ecnu net
owunbkn B cyeTe, nocne 35-ro umnyneca
CHOBa ByneT curHan CUHXPOHU3aLmn.
Mony4eHHbIM KO, B Nopsake nepenaym
pas3psnoB pasbusaloT Ha HeTLIPE rpynnbl —
no BOCeMb pa3psaoB B KaX4oW (nocnen-
HUe TPW COCTaBNSIOT OTAENbLHYIO rpynny n
[LONONHSIOTCS HYNAMWU [0 BOCbMU). 3aTEM
€ro NPeacTaBNsioT B WECTHaaUaTUpny-
HOM Bupe. Hanpumep, kog 00011100-
11110000-11101100-00000001-001 6yner
nmeTb BUA, 0x38, OxOF, 0x37, 0x80, 0x04.
Ho 6onee HaaexXHbIN pe3ynsTat MOXHO
NONY4NTL C NOMOLLBIO CNEeLNatbHO paspa-
60TaHHOW NporpamMmel U YCTPOUCTBA CUU-
ThiBaHMs (puc. 3), KOTOPOEe NOoAKNoHaoT
K LPT-nopty komnbioTepa. KOHTaKTbl
nopo6paHbl Tak, HTO UX HOMepa COOTBET-
CTBYIOT Kak pasbeMy Centronics, Tak un
DB-25M LPT kabens. Peanctopom R2
ycTaHaBnuBaioT pabouyio TOuKy TpaH3u-
cTopa Tak, 4To6bl NPU OTCYTCTBUU BXOA-
HOro0 CUrHana Ha BXOLEe Ha Konnekrtope
6610 Hanpsxxexwe 0,4...0,5 B, 4tO COOT-
BETCTBYET HU3KOMY NOrM4€CKOMY YPOBHIO.
Ecnn ycTpoicTteo pabotaer HopManb-
HO, TO NOCNEe NOAaYu NUTAOLWEro Hanps-
XEHUSA N NOOKINIOYEHUS KIHOYa Ha KONNeK-
Tope TpaHaucTtopa VT1 ponxeH 6biTh NH-
BEPTUPOBaHHbIA MHGOPMALIMOHHBIN CUr-
Han Kilo4Ya C KPyTelMKM nNepenagamu.
3atem ycTpOWCTBO NOAKMOYAIOT K pasb-
eMy kabens LPT-nopTa, 3anyckatoT Npo-
rpammy xbutton.exe (¢ann xbutton.sys
LOMKeH HaxoouTbCcs B TOWN xe nanke). B
npouecce paboTbl NPOrpaMmbl Ha 3KpaH
BbIBOAATCS pPe3ynbTaTbl TPEX NOMbITOK
4YTEHUSt KOOA KMoYa ONS UX BU3YanbHOro
cpaBHeHus. Ecnu knou He nopkioyeH,
YuTaKTCSs BCe Hynu. Bonpockl B3anMHOro
BNUSHUS OAHHOW nNporpaMmel U npo-

rpammHoro obecneveHus, ycTaHOBNEHHO-
ro Ha K (ppaiiBepbl NpUHTEPOB, NPO-
rpammel, ucnonbsywowme LPT-nopt, wn
T. 4.}, He NCcnegoBanucChb, HO NPWV UCNbITa-
HUM NpoBnemM OTMeYeHO He BbIno.

Cxema aHasiora aneKTpoHHOro Kito4a Ha
MWKPOKOHTPONNEPE MNOKasaHa Ha puc. 4.
On paboTtaeTt No nporpaMmme, Koabl KOTO-
poi npuBeneHsl B Tabnuue. Bcero B
namsiTb MUKPOKOHTPONIEPa MOXHO 3anm-
caTb Kogbl ABYX KJtO4eEN, MeCTopacnono-
XeHue KOTOopbiXx B Tabnuue BboeneHo
NONYXUpHLIM WPUPTOM, KOO, BTOPOro
KloYa pa3feneH Ha oBe 4acTu, 4To CBs3a-
Ho ¢ ¢dopmatom HEX-danna. Taktosas
yacToTa B MWKPOKOHTponnepe (1 M)
nonyyeHa AeneHneM 4acToTbl BCTPOEHHO-
ro RC-reHepatopa (8 Ml) Ha BOCeMb,
6UTbI CEKPETHOCTU HE YCTEHOBNEHbI.
:020000020000FC
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~~— MnTaHme MUKPOKOHT-
R1 820 ponnepa OCyLWeCTBNseTCs

ot pomodoHa. Mccneposa-
HME nokasano, H4TO Ha-
npsXeHne B ny3e Ans Ko-
b Buixop W@ coctaenset 3,9 B, a Tok
KOPOTKOro 3amblkaHus —

vD1 & 4 MA, T e. BHYTPW LIMHE
KC139A _ [AaHHLIX coeavHeHa C nu-

- O6LWMI ben nutanus 3,9 B uepea
pe3ncTop ConpoTUBNEHU-
em okono 1kOM. Ucxops

13 3TOro 66iNK paccunTaHbl HOMUHANLI

peauctopoB R1, R2 n koHpeHcatopa C2.

Crabunutpon VD1 npepHasHaveH ans

3aLmMThl OT KPaTKOBPEMEHHOIO NMpeBbiLLIEe-

HUS HANPSXXEHWUR Ha BXOAE WNn ero nepe-

nontocoBky. Cneayet OTMETUTL, YTO MUK-

pOKOHTpONnep paboTaeT NPY HaNPSXeHNN
nuTanns okono 2 B, NoatoMy OH 1 npnmMe-

HeH ¢ uHaekcoM V (MUHUMasbHOe Hanpsi-

XeHne nutarus — 1,8 B). Ho akcnepumen-

Tbl C MWKPOKOHTpOnnepamu 6e3 Takoro

VHAEKca (MUHUMaUTbHOE HanpsKeHe nNuTa-

Hus — 2,7 B) nokasanu, 4TO BCe NCNbITaH-

Hble 06pa3ul paboTanu yCTOMYMBO.
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3remeHTHl, KPOME MUKDOKOHTRONNepa
U CTabunuTpoHa, — B KOpNycax /18 no-
BEPXHOCTHOrO MOHTEXA, OHM CMOHTUPO-
BaHbLI Ha NEYATHON NNAaTe U3 QOHOCTOPOH-
He (PONLrMPOBAHHONO CTEKNOTEKCTONMTA,
wepTeX KOTOPO NokasaH Ha puc. 5. Ona
YCTEHOBKY MWKPOKOHTpONAepa {Kopnyc
DIP-20) Ha nnaty cO CTOPOHLI, CBOBOAHON
0T NEeYaTHBIX MPOBOOHWKOB, MOHTWRYIOT

nanens, 3aneidCTBOBaHHBIE BuIBOALI
BCTABNRICT B OTBEPCTUA, 8 OCTA/bHLIE
nogrubakiT nog Naxens,

Peanctopu 1 koHaeHcatop C1 (kepa-
MuHeckui) — tunopaamepos 0805, 1210,
xonpgerncatop C2 — TantanoBeld s no-
BEPXHOCTHOrQ MoHTaxa. CrabunuTpoH

NMPUNAMBAIOT HENOCPEACTBEHHO K KOHTAKT-
HbIM NAOWAAKaM NNATHL, K HUM XE NPUNan-
BaOT OTPE3KW XECTKOM NPOBONOKKY, KOTO-
pbie UCNOAB30BAHY B KA1EeCTBE KOHTAKTOB
ANA NOAKIOYEHUS K JTy3E A0MOPOHA.
MNporpaMMupoBaHve MUKPOKOHTROA-
nepa NpousBOaMTCA AKOKIM GOCTYNHBIM
cnocobom. Mo NpryMHEe HW3KOro Hanps-
XEHUS (UTEHUA NPW NPOrPaMMUPOBaHUA
HEeOOX0AUMO YCTAHOBWUTE Paspsabl KOH-
¢vrypauvm BODLEVEL [0..2]=111.
BHewuHmiA BUL, yCTROMCTBA NOKA3aH Ha
puc. 6. HeCMOTPS Ha TO YTO Kakon-nvbo
MEXSHWHECKOW 3aHMTH WK repMeTmnsa-
umMn HeT, oHo BezoTkasHo patotaer 6onk-
we roga. pu vcnons3oBaHM MUKPO-

KoHTponnepa B kopnyce SOIC pasmepul
YCTROMCTBA MOXHO YMEHbLUMTL, Cneayer
TaKXe OTMETUTL, YTO U3YHEHWUE TOTO, KaK
MMEHHO NPeAcTaBneH Kog KNua B gpuri-
HaneHbIX apenwsx TM-2002, kakosa ero
CTRYKTypPa ¥ BO3MOXHOE Ha3lHavenue
OTAENEHBLIX PA3PALOR, HE NPOBOAUNGCH.

Or pegaxyvn. fIporpasmioe obecneve-
HUE YCTPOVICTBR HAXONUICA HAR Hauiem FTP-
cepsepe no agpecy <fip://ftp.radio. ru/
pub/2008/0 /key.zip>.

Penaxtop — 4. Hevaes, rpagura — WU, Hevaes,
$aro — asropa

CteknoouncrTutenb — agTomar

B. KUBA, r. Kamencx-Waxruncknit Poctosckoii 001,

Onucannoe H¥Xe npocroe ycrpoiicrso NO3BONAET BOQWUTENIO B
CROXHbIX NOTOAHLIX YCNOBUAX YRPOCTHTD NOABI0BARNE CTEKITO0YMC-
TUTENEeM MALKNHL. Yepe3 HeCKONbKO CEKYHA NoCAe HaXaThs Ha nyC-
KOBYIO KHONKY (ROBOPOTA phivara) noboBoe cTexno asromobuns 6es
AdanbHefero y4acTust BOGUTENS CTAHET YHUCTBIM M NPO3PaYHbIM.

970 YCTPOWCTBO NO3BOAAET ZBTOMATH-
3MPOBAaTL COBMECTHYIO padoTy aeTo-
MOBUALHBIX CTEKNOOUUCTUTENA U OMLIBA-~
Tens. ABTOMET 3anycKaloT KHOMKOW (unu
poivarom) omuBatens. CHavana wa 2C
BKMOYAETCA OMLIBATENb, 3aTEM -~ CTeK-
noowucTuTens, anee wepe3 1 ¢ oTkmoya-
eTcR OMBIBATENe W eule vepes 3¢ —
weTkn. ABTOMAT MNO3BONAET W3MEHATL
NepMoAnYHOCTL PaboTsl weToK. Koeraz oH
OTINICHEH, CTEKNOOYUCTUTENL U OMbIBA-
Tenb patoTaoT B QBHIYHOM pEXVME.
{IpyHuMnuansHas cxema YCTPOWCTBaE
vaobpaxena Ha pue. 1. ABTOMaT COBpaH Ha
MukpokoHTponnepe DD1 (PIC12FR62S-041/P),
KOTOpHIM MO 38NUCAHHOW B Bro NamsTb
nporpamMmmMe yNpaBaseT JInekTpogsuraTe-
AAMU OMBIBATENR W CTEKNOOMUCTUTENA.

HasuuHaeT pabotaTs aBToMaT Nocne 3ambl-
K&HUA KOHTAKTOB Buikmouatena SA1, co-
BMELLIEHHOrO € PENYNATOPOM Neprofa pa-
6ol wetok R1. YorpoficTBO npeaycmar-
pvBaeT gBa pexuMa patote — pyyHoe
YNPAB/AeHE NEPUOOOM ABVIXKEHUA LLIETOK U
BBRTOMATHYECKOE. B pYyYHOM peXxmnmMe poieg-
rom, 3aMBKAIOLLUMM KOHTaKTel SF1, Bio-
Q0T CTEKNOOHNCTIUTEND, KHONKOA SB1 —
OMbIBaTenNb.

Mpu BKIKUYEHUN NDUTAHUR KOHTAKTAMW
SA1 MUKPOKOHTPONNEP 3anyCKaer CTek-
NOOYUCTUTENL NPUMEPHO HA 2 ¢, NMOTOM
nepexoauT B AEXYPHHIU PEXWUM v XaeT
nancHeWlwx aencTenn sogutens. {lpu
3aMBIKaHUM KOHTAKTOB SF1 MUKPOKOHT-
ponnep BKAICHAET CTEKNOOYUCTUTEND.
Perynstopom A1 yCraHaBnuealoT ONTU-

ManbHut nepuog, pabotul uweTok. MNpy
HAXATMN HA KHONKY SB1 MUKpOKOHTPON-
nep nNPepbiBaeT Nepebit — PyYHON —
PEXUM U NEPEX0LAUT HA aBTOMATUHECKWN.
OH paet BOSMOXHOCTb YNPOCTUTL NPO-
LIECC OYMCTKW BETPOBOr0 CTEKNd OT FPAR3un
BO BREMA ABWKEHUA aBTOMGOUNR.

Y470 Mbl OGHIYHO aenaeM, YTOOH CHICTUTL
BETPOBOE CTEKNO? Hakumaem Ha KHOMKY
{n pomar) OMBIBaTENS M XAEM, NOKa HA
CTEKN0 BHNBETCA HYXHOE KOMMHECTBO BOAD!
W, HE OTIMYCKAA KHOMKM OMBIBATENS, BKAKMHA-
eM cTexnoosmcTUTeNs. locne Toro Kak
LETKM yaanuim rpRae O CTEKNA, OTKNI0H2EM
OMBIBATEND M XAEM, KOrAa OHW CHUMYT BOAY.
N HaKoHeL, BHIINTKOHEEM CTEKNOOHUCTUTES L.

Ha Bpema Bcero uvkna, 3aHMMaoLLero
5...7 C, BOOUTENL BLIHYXEEH OTBNEHLCH HA
YNPABNEHNE OMbIBATENEM M CTEKIOONNCTU-
Tenem. {lpu 3ToM QCnabaseTcs KOHTPONb
32 ABVKEeHUeM asToMOBIMA, 410 Ha Bonk-
tUOA CKOPOCTU ¥ Y3KOW O0pOre MOXeT
JAKOHYUTLCR aBapuen.,

B aBTOMETMMECKOM peXVME BCE 3TV
YeThpe OeHCTBUS BbINOAHAKCTCA B Tpedye-
MOV MOCNEAOBATENBHOCTN NOCHE HAXETUA
Ha KHONKY. Bece npouecc 3anvmaer npu-
MepHO 6 C, B TeyeHVe KOTOPLIX BOAMTENS
HMTO HE OTBAEKAET OT ynpasneHna aBTo-
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ANEKTPOHUKA 3A PYJIEM
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PAAWUO Ne 6, 2009
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Pwuc. 2

POHHBII y3en NOAK/IIOHEH K pese, K cucteme
3nekTpoobopyaoBaHUs aBTomMobBUNs U K
pasvemy X1.

Pene K1—K3 cMOHTUpOBaHbl Ha OT-
[eNbHOW NNaHke, NMPUBUHYEHHOW K KPOH-
LTENHY pyfneBoi kONOHKW. Ha nnaxke ycTa-
HOB/IEHa W THe340Bas 4acTb pasbema X1.
KoHTakTb! pene coeouHerbl kabenem C
opraHaMy yrnpasJieHUs OMbIBaATeNeM u
CTEKJIO0YUCTUTENEM, YCTAaHOBNEHHBIMU Ha
PYNEBOI KOSIOHKE.

Pesuctop R1, Boikioyarens SA1 v cee-
Toavoasl HL1, HL2 cobpaHbl B Kopriyce OT
KHOMKK BK/MOYEHUS “MPOTUBOTYMaHHbIX"
¢doHapelt (puc. 4), CMOHTUPOBAHHOW Ha
npubOpHOI NaHenn, u COeauHEeHbl C
YCTPONCTBOM Kabenem ¢ LWTLIPEeBoi Konoa-
KOW pa3zbema X1.

KHonka SB1 nogkniodeHa k pene K3,
KOTOpOoe uHBepTUpyeT ee paboTty. B moem
aBTomobune FORD kHonka ombiBaTens
OZIH/M BbIBOZIOM MOAK/IOYEHa Yepes 3amOoK
3aXuraHusi K naiocoBomy nposogy 6opro-
BOW CETW, OpYyrum — K Koprycy. BueiBog noa-
BWXKHOIO KOHTaKTa COEOMHEH C 3NeKTpOo-
ABuratenem oMoiBaTesNns.

Korma 3axuraHve BbIKNIOHEHO, Hanpsi-
XeHWe Ha 3TOM BbIBOLE PaBHO HyJO, a Mpu
BKNIOYEHHOM — 12 B. Tporpamma mMuk-
POKOHTpONfepa pearupyer TONMBKO Ha
ronoxutensHoe HanpsbxeHwe. Pene K3 npu
BbIK/IOHEHHOM 32>KUraHUU NMpwv HaXkaTtun Ha
KHOMKY He cpabatbiBaet. Mpy BKNIOYEHUU
3aXUraHusi Ha NOABUXHOM KOHTaKTe KHOr-
1 SB1 nosiensieTcs Hanpsikenuwe 12 B, HO

pene K3 He
cpabaTbiBa-
€T, MOCKOJb-
Ky Ha obowux
iBbiBOOAax
oBbMOTKM
pene oau-
HakKoBOe Ha-

Puc. 4 | npaxenve.

Puc. 3

HbiM Kabenem C AeBATUKOHTAKTHBIM Pa3b-
emomM X1. Hepes 3TOT Xe pasbem nogaet-
CHl NUTaHWe Ha MnaTty 3EeKTPOHHOIro y3na
u pene K1, K2. KoHTakTel pene BKNOHEHb!
B yenuv nutaHua aneKTpo,u.eraTeneﬁ.

JeTtanu aneKTpoHHOro y35ia MOHTUPYIOT
Ha neYaTHoW nnare u3 ¢OosbrMPOBaHHOTO
CTeKIoTekCToNnuTa ToMuUMHon 1,5 mm. Yep-
TeX rnnarbl NokasaH Ha puc. 2. OHa paccuu-
TaHa Ha yCTaHOBKY NOCTOSAHHBIX PE3NCTOPOB
MANT, C2-33, OKCUOHbLIX KOHOEHCATOPOB
K50-35 vnn UMNOpPTHbIX, KOHOAEHCATOPOB
C2, C3, C6 — K73-17. TpaHauctopbl VI1 1
VT2 npuvBUHYEHbI K MnaTe.

Peauctop R1 — CI3-4BM, coBmeleH-
Hbil ¢ BikJosaTenem. Pene K1, K2, K3 —
asToMobunbHble, 90.3747. Pene K1 ynpas-
nseT creknooquctutenem, K2 — ombiearte-
nem, K3 — WHBEpTOp KHOMKM OMbIBATENS.
Ceetoomon HL1 — AN307TM (3enenbiii) —
WHOMKATOP MoAayqyn MUTaHWUs YCTPOKCTBA,
HL2 — AN1307BM (KpacHbil) — UHOVKaTOP
BKJIIOYEHWUS1 cTeknooumncTutens. Bmecto
[IBYX CBETOAMOLOB MOXHO WCMOML30BaTh
OIVH AByLIBETHLIN — AJIC331AM.

MeyaTHas nnata ycrtaHoBNeHa B NacT-
MaccoBoi kopobke (puc. 3) nooxopsawmx
pa3MepoB, pa3MeLLeHHON 3a npubopHoi
naHensio. Ha ooy 13 rpaHeit Kopobku Bbi-
BeleHa rHe3aoBas HacCTb pasbema X2 (oT
KOMIMBIOTEPA), C MOMOLLIbIO KOTOPOTO 3M1EeKT-

Mpn Ha-
Xatun Ha KHorky SB1 oavH w3 BbIBOAOB
06BMOTKM pene NoAKIoHaeTCs K KOprycy, u
OHO cpabaTLiBaeT. Yepes KOHTakTHl pene
MOJIOKUTENLHOE HAaMNpPsXeHUe MnocTynaet
Ha MUKPOKOHTpOSINEp, KOTOpLIN oTpabaTsi-
BaeT aBTOMaTU4ECKUIA LMK,

Ecnu 3axuraHue BoikNio4eHo, obec-
TO4YEHO BCe 31eKTpoobopyaoBaHne, MOX-
HO BKJIIOYUTbL TONbLKO TrabapuTHLIE OrHW.
MoaTomy, Korga repexvaaells OoX4b B
asTomobune, gns Toro, 4To6ul 3apaboTan
CTEKNOOHUCTUTESb, HAA0 BKIIIOYUTL 3aXU-
raHue. MporpaMMa npu BKIIOHEHUU YCT-
POICTBA BLINOSMHAET ABa B3Maxa LUETOK U
TONBKO MOTOM MEPEXoauT B PEXUM OXW-
aaHuvs. Tak, BKIIOHasa U BLIKIOYAs yCTPON-
CTBO, MOXHO MEpUoOaAVYECKN YUCTUTL BET-
POBOE CTEKJI0 U MPU BLIKNIOYEHHOM 3aXU-
raHuu.

CobpaHHbiin 6e3 ownbok aBToMaT Ha-
YuHaeT paboTaTk cpady. OH 6bin ycTaHoB-
neH Ha asaTomobunb FORD-FIESTA 1991 r.
BbiyCKa B3aMeH BblleAWero U3 CTPos
perynsaTopa yrnpaeneHus paboToi CTekso-
O4UCTUTENSA, HO MOXET ObiTb YCTaHOBNEH
Ha noboit opyroit aBTomMobuIb.

OT pepaxymm. TeKCT U KOALI NPOrPamMme |
MUWKPOKOHTpONIepa Haxoastes Ha FTP-cep-
Bepe pepakuwn no agpecy <fp://.
ftp.radio.ru/pub/2009/06/stek-mat.zip>.

— J1.JlomakuH,
¢oro — asTopa

Pepgaxtop — J1./lomakuH, rpag

( OBMEH ONbITOM )

ABTOMaT
ANA OTKaA4YKku
rPYHTOBbIX BOA,

A. CYHOEEB, n. lNepescnaska
Xabaposckoro kpas

YWECTBYIOT MHOTO aBTOMAaToB 0N OT-

Ka4ykn BOAbl U3 NOABANOB M NMorpebos.
Ho BCe OHW AOBOMLHO CAOXHbLI, UX TPYAHO
U3roToBuUTb 6€3 crneuuanbHbiX 3HaHWn. A
MHOME MUKPOCXEMBbI, ONTPOHbI, CTabunmaa-
TOpbI HANPSKEHUS] B OTOANEHHOM oCeske
Boobwe He Havimu. lNpepnarailo NpocTon B
M3rOTOBNEHUW aBTOMAT [/151 OTKAYKU MPYHTO-
BbIX BOZ1, COAEPXaLLWMA MUHUMYM feTanei.

Cxema aBTomaTta rnokasaHa Ha pyucyHKe.
BepxoBas rpyHTOBas BOAa CTEKAeT B Me-
Tanmyeckuii 6ak, U3 KOTOPOro ee Nepuo-
[VHECKU OTKa4MBAET MOrpYXHOWN CamoBCa-
CHIBRIOLWMIA 3neKTpuHeckuii Hacoc "Pyye-

\Tsm \IKH wj—»

~220B
=
=
N

100 MK x

T x50B

ek”. B 6ak onyweHbl gar4nku BepxHero (B1)
N HWkHero (B2) ypoBHS BOAbI — Yronku
50x20 MM COOTBETCTBYIOLLIEA O/IUHBI U3
Hepxaselowein cranu. Yronkv obpatlieHsl
OOVH K APYrOMY LUMPOKUMM CTOPOHaMU U C
nornepeyHbiM cMeueHeMm Ha 25...30 mm
(4TOObI HE 3aMKHYTb AATHMKW KPENeXHbIMU
6ontamn) 3acdmKcupoBaHsl B 6ake TEKCTO-
JIUTOBBIMW MPOKIAAKaMU TOSILLUMHON 5 MM
Ha HeBOMBLLIOM PaCCTOSIHUM OT €ro CTEHOK.
He pekomenayeTcsi NPUMEHSATL OaTHYUKU
pa3mepamu MeHee MpeLiIoXeHHbIX.

Tparcdopmatop T1 — TBK110J1. Kero
BTOPUHHOM OOMOTKE FOAKIIIOHEH BLINPS-
MuTens U3 gnoaHoro mocta VD1 v crnaxu-
Baiowero koHaeHcatopa C1. Noka Boga He
poctuna garyvka B1, obmotku pene K1 un
KOHTakTopa KM1 06ecTo4eHbl M Hacoc He
paboTtaet. Kak TOnbkO ypoBeHb BOAB! Npe-
BbICUT OOMYCTUMBIN, Lens 0BGMOTKU pene
3aMKHeTCs Hepes gativk B1 v Boay B 6ake.
KonTtaktsl K1.1 cpaboraBwero pene noga-
OyT HanpsikeHne Ha oOMOTKY KOHTaKTopa
KM1, koTOphiit BKIIIOYUT Hacoc. Mockonbky
OOHOBPEMEHHO KOHTaKkThl K1.2 3aMkHyT
uens aarduka B2, Hacoc 6ynet paboTars,
roka 3ToT AaT4uk He ByAeT ocyLeH, nocne
4ero YCTPOCTBO BO3BPATUTCS B UCXOOHOE
cocTosiHue. Pene K1 — P3H18 vcnonke-
Hua PX4.564.509. [IMogHbili MOCT MOXHO
3aMeHUTb JIIOOBIM, BbIZEPXMBAIOLLMM pa-
604nit TOK pene N HarnpskeHue He MeHee
50 B vm 4eTbipbMsi OTAENBHLIMU ANOAA-
mu, Hanpumep, KA1056, 12266.

Takoi aBTOMaT S UCTIONL3YIO MHOTO J1ET,
OH HW pa3y MeHsl He NMoaBes.

Penakrop — A. Jonruii, rpapuka — A. Jonrvi
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K1278EH2.5AMN 26 08| 8 | 14 | 06 1706 | — S0 — 1 — | K28 |6 I pses32s
K1278EH3.3AM 33 APL5883-3,3
K1278EH1.5AT 1,5 APL5883-1 .5:
K1278EH1.8AT 18 APL5883-1.8
K1278EH2 5AT 25 08 9 06 - - - I I I KT-47 B APL5883-2,5"
K1278EH3.3AT 33 APL5883-3,3"
K1278EH1.56M 1,542 % IRUT117-15CT
K1278EH1.86M 1,842 % . . IRUT117-18CT
K1278EH2.56N 2512 % 08t 7 13 03 1705 1 — S — |- KT-282 | 6 SRUiirascT
K1278EH3.36MN 332 % IRU1117-33CT
K1278EH1 5B 1.542 % APL1117-1.5
K1278EH1.8BM 1.8+2 % APL1117-18
K1278EH2.568N 25:2% | 1 12 13 03 | 08 | — 5 (13| — | — KT28-2 |6 | APL1117-25
K1278EH3.3B1 3,312 % APL1117-3.3
K1278EH5BN 512 % —
K1278EH1.5IN 1,52 % 0.67 C55203A2DP3
K1278EH1 8T 1,812 % 0,56 C€S55203-18
K1278EH2.5MM 25:2% | 3 | 12 14 03 [ 04 - 5 (13| — | — KT-282 | 6 | C55203-25
K1278EH3.3M 3.3:2% 0,3 CS5203A3T3
K1278EHSMM 512 % 0,2 -
K1278EH1.5AN 1,512 % 04 55205213
K1278EH1.84N 182 % 0,33 C8520-1,8
K1278EH2.501 25:2% | 5 | 12 1,5 03 [ 024 | — § [13| — | 60 KT-282 | 6 [ CS8520625
K1278EH3.341M 3312 % 0,18 CS$5205-3T3
K1278EH500M 5:2 % 0,12 -
K1278EH1.5XKN 1,5¢2 %

K1278EH1.8XT 1.8+2%
K127BEHZ.5XKN 25¢2% | 08| 7 1.3 03 | *05 = — 13| - | — KT-282 | 6 -
K1278EH3.3XM 3312 %
K1278EH5XN 542 %
K1278EMH1,5MN 1,542 %
K1278EH1,81MN 1812 %
K1278EH2,5MN 25:2% | 1 12 13 03 | *05 - — |13 = | = KT-282 |6 —
K1278EH3,31N 3312 %
K1278EH5UN 542 %
K1278EH1.5K0 1,5+2 % 0,67
K1278EH1.8KT 1,812 % 0,56
K1278EH2.5KI 25:2% | 3 | 12 14 03 | 04 - — 13| — | = KT-28-2 | 6 -
K1278EH3.3KMN 3.3:22% 03
K1278EH5KTT 512 % 02
K1278EH1.51M 1.5:2 % 04
K1278EH1.8MN 1,812 % 0,33
K1278EH2.5N1 25:2% | 5 | 12 15 03 | 024 | — — |13 - | = KT-282 |6 -
K1278EH3.3NM 3.3+2 % 0.18
K1278EHSNMN 512 % 0,12
K1278EH1.5KY 1512 % IRU1117-1,5"
K1278EH1.8HY 1,8£2 % IRU1117-1,8'
K1278EH2.540Y 25:2% | 08| 7 1,3 03 | *05 | — — 13| — | = KT-93-1 |16 [ IRU1117-2,8
K1278EHI.KY 3312 % 1RU1117-3,3"
K1278EHS5XKY 5+2 % IRU1117-5
K1278EH1.51Y 1,542 %
K1278EH1.81Y 1,842 %
K1278EH2.51Y 25:2% | 1 12 13 03 | "05 — — |13 = | = KT-93-1 |16 —
K1278EH3.31Y 33:2%
K127BEH5UY 512 %
K127BEH1.5KY 1,52 % 0,67
K1278EH1.8KY 1,842 % 0,56
K1278EH2.5KY 25:2% | 3 | 12 14 03 [ 04 - - |13 — | — KT-93-1 |16 —
K1278EH3.3KY 3312 % 0.3
K1278EHSKY 542 % 0.2
K1278EH1.5MNY 1.542 % 0.4
K1278EH1.8NY 1,8:22 % 0.33
K1278EH2.5NY 25¢2% | 5 | 12 1,5 03 | 024 | — — |13 — | — KT-93-1 |16 —
K1278EH3.3NY 3312 % 0,18
K1278EH5NY 582 % 0,12

{Oxonvanse crenyer)

Marepman noarotoeun A, HEDERAOB,
r. Mockaa

Fenakrop — 1 flomaxuH
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B OCHOBY KOHCTPYKUMU NPEO/iaraemo-
ro yCTPOWCTBA NOJIOXEHO [AABHO
M3BECTHOE CBOMCTRBO YrofibHOro NOpPOLUKa
M3MEHSITb CBOE CONPOTUB/IEHME NOA BO3-
[ENCTBUEM CUJbl CXaTusl, B JAHHOM Cny-
Yae 3710 BeC B3BeluMBaemMoro npeamera. B
Ka4yecTee paryvka AaBsieHUA NPUMEHEHbLI
Tabnetkn akTUBUPOBAHHOIO YA, KOTO-
pble MOXHO NprobpecTn B anteke. Bonee
noapo6HO 06 ux HEOBBLIYHOW PO MOXHO
npo4nTath B cTatbe Koponesa J1. "Yronb-
HblA TeH3opaTymuK” ("Paguo”, 2008, Ne 3,
c. 31, 32.).

Cxema ycTpoWcTBa nokasaHa Ha pmc. 1.
NapanneneHo nat4uky pasneHus R3 Bkio-
4eH mukpoamnepmeTtp PA1, wkana ko-

¥4
¢
\

PRETIRIER T

N

SA1 "Bkn " R2 1k
G1 + PA1
158 |~ 100 MKA
|' AN\ g
Pue. 1

TOPOro NporpagyvpoBaHa B eauHuuax
seca (0...2 kr). Peauctopbl R1 u R2 3a-
JaloT TOK Yepes3 patyvk paenexus R3 um
Mukpoamnepmetp PA1. B ucxopoHom co-
cTosiHUK (6e3 B3BewMBaeMOoro npegmMera)
conpoTuBneHne aatyivka R3 makcumanb-
HO, NO3TOMY CTpesika MUKpoaMmnepmeTpa
PA1 OTKNIOHSETCA HA MakCUManbHOe aene-
HWe Wkanel, KoTopoe 6yaeT Hynem BECOB.
Mpu B3BELWMBAHWUM NPEAMETOB faBne-
Hue Ha aat4uk R3 BO3pacTer, ero conpo-
TUBfIEHNE YMEHbLUUTCH, NO3TOMY YMEHb-
WUTCH W TOK Yepe3 MUKpoamnepmeTp
PA1 — ero cTpernka 6yaet nepemelLaTbcs
Bneso. Yem Gonblue BeC npeameTa, Tem
MeHblLUe OTKJIOHSIeTCs cTpesnka. Takum
06pasom, Lwkana BecoB obpatHas — HOMb
Crnpasa, MakCUMasbHbI BEC — CeBa.
NMpuMeHeHsbl MOCTOSIHHBIA  pPe3ncTop
MNT, C2-23, nepemeHHbiit — CINO, CMN4,
MukpoamnepmeTp — M24 wnu M905 ¢
TOKOM MNofiHoro oTknoHeHust 100 MKA un
conpoTueneHuem pamkn 640 u 760 Om co-
OTBETCTBEHHO. Belknioyarens nutaHus —

J1

~

~
~
TB1, TB2, MT1. MNutaeTtcs yCTpOMCTBO OT
OOHOro  rasbBaHWHECKOTO  3fIEMEHTA

HanpsbxeHvem 1,5 B.

KOHCTpYKUMIO BECOB NOSICHSIET pUC. 2.
Ha ocHoBaHue (meTannuueckoe wnun
nNacTMaccoBoe) anameTpoMm 75 MM u
BbICOTOM OKOJI0 8 MM NpUKNEMBAIOT Orpa-
HU4YUTENBHOE NNACTMacCoBOe Konbuo 1,
BHYTPb HErO TaKXe NPUKNEUBAIOT HUXXHUIA

BK.

¥ 0

4

1
Puc.@

KOHTaKTHbIA AUCK 7, KOTOPLIN U3roToBNEH
U3 OOHOCTOPOHHEe (ONBIrMPOBAHHOIO
cTeknoTekctonura TonwmHon 1...1,5 mm
v gnametpom 70 mm. MNpensapurtensHo
dOoNLry NOANPYIOT MENKO3EPHUCTON HaX-
nayHon Bymaroit, npunaneaioT NPOBOJION-

4

AIeKTPOHHbIE BECbl — UIPYLUKa

~MAM!1‘IEB: fifo.liaTanoso-1 CMONEHCKos o6.

HbIW BLIBOA, 3 U TONBbKO 3aTeM AUCK ycTa-
HaenMBaloT Gosnbrov BBepx. Ha Hero npu-
KNeuBaloT niacTMacCcoBylo Kaccety 2 C
OTBEPCTUSAMM, PACNONOXEHHLIMU HA Pac-
cTosHuMK 40 MM apyr OT apyra ans Tabne-
ToK 6. TonwmHa kacceTbl AomkHa ObiTb
MeHbLe TonuuHbel Tabnetok. Mocne yc-
TaHOBKM TaBneTok Ha HUX yCTAHABNMBAIOT
(ponbrot BHWU3) BEPXHWUIA KOHTAKTHbIN
AVCK 5 (N0 KOHCTPYK-
LMM OH aHanoruyeH
oncky 1) ¢ npukne-
eHHol vawewn 4. MNpun
HaXxaTum Ha AHO Yawmn
4 CONpOTUBAEHUE
[arynka [OMKHO U3-
MEHATLCA Npubanan-
TenbHO B Nnpeaenax ot
100 no 20 Om.

Bce anemMeHThl pas-
MELLRIOT B KOpnyce, Ha
BEPXHEW KPBILUKE KOTO-
poro penaoTt oTeep-
CcTUa AN\ Hawn, MUK-
poamMnepmeTpa, nepe-
MEHHOIro pe3ucTopa U
BKNlOYaTens nutaHus (puc. 3). Mpagyu-
POBKY LUKaNbl NPOBOAAT C NOMOLLBIO 06pas-

Puc. 3

LIOBLIX rpy30B. IMocne BKIOYEHWS MATaHUs N\

CTPenky MMKpoamMnepmeTpa NepemeHHbIM
PE3NCTOPOM YCTaHaBAMBAIOT Ha MakCu-
MasibHOE AeNeHUe LWKanbl. 3aTem, UCMosb-
3ysA rpy3 maccoi 0,5 kr, NpoBOaAT HECKONb-
KO B3BELUMBaHWIA, BbICTABAA KAXAbIA pas,
ecnn HeobGxoaMMO, HOMb. AHanorv4Ho
NPOBOAAT B3BELUMBAHUSA rpy30B Maccom 1
n2 Kr, U 3aTeéM Ha WkKany HaHOCAT OTMET-
KW, COOTBETCTBYIOLLME 3TUM rpy3am. Oc-
TanbHble 0TMeTku (Yepes 0,1 kr) pacnona-
raioT PaBHOMEPHO MeXay HUMU.
B3BelumBaHWEe MOXHO CuuUTaTb OOCTO-
BEPHBbIM, €CNN CTpenka Ao U Nocne Hero
Haxoaunace Ha Hyne wkansl. Mo mepe
OKUC/IEHUS NOBEPXHOCTU KOHTAKTHBIX
OVCKOB W pa3psifikn 3nemeHTa NuTanua
NPOBOOAT YCTAHOBKY CTPEJKWN Ha HYJIEBYIO
OTMETKY LUKaSbl.

Penakrop — H. Hevaesa, rpagpvka — H. Heuaesa,
@oro — asropa
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"Murankun” Ha MuKpocxeme

LM3909

A. JIEYKUH, r. PazaHb

CneunanunsnpoBaHHas mukpocxema LM3909 npeanra3naveHa Aans
nocTpoeHms pas3nnyHbix “muranox” Ha ceerogmopax. Pabora rakux
YCTPOMCTB BO3MOXHa OT OQHOI0 rasibBaHM4€CKOro 3/1IeMeHTa Hanps-
xenmem 1,5 B, xors ana 6onbuiMHCTBa CBETOANOAROB Tpebyercs
Hanpsxenve 1,8 B un 6onee. B cratbe npuBoQsiTCs onucaHus pas-
JINYHbBIX YCTPOMCTB Ha OCHOBE 3TON MUKPOCXEMbI.

119 NOCTPOEHUS “"MUrankun™ Ha MMKpPOCXe-

me LM3909 <http://doc.chipfind.ru/
nsc/Im3909.htm> pocratoyHo K HEMN
MOAKMNIOYUTb KOHOEHCATOP, BLINOJHSIO-
wuii yHKUMKM Kak 4acToTo3agalouero,
Tak ¥ HakoNWUTENLHOro, CBETOAVOA, a
TaKXe WCTOYHUK nuTaHus. [MpuHum-
nuanbHas Cxema Ccamoll MWKPOCXEMbI
LM3909 nokasaHa Ha pmc. 1, a cxema
npocTeENLLEen "Murankn” — Ha puc. 2. MNpu
BKJIIOYEHUN NNTaHUS HA4YMHAETCs 3apaaka
koHaeHcatopa C1 yepes pe3ncTopbl MUK-

6___:} _ LM3g09 _ 5

12
400

20« 400

ja

10«
100

8

6k
1 6,58
] 20k

3 &R gﬁ

4
Puc. 1

DA1 LM3909N

CYyMME HanpsiXXeHUN NUTaHWS N KOHAeHca-
Topa C1, noaTomy OH BcnbixMBaeT. Mocne
paspsaku koHgeHcatopa C1 umkn noeTo-
psieTcs.

C yka3aHHOI Ha CXEME EMKOCTbIO KOH-
peHcartopa C1 4actoTa BCrbILWEK COCTaB-
nset okono 1 I'u, a cpeaHunin notpebnse-
mbi TOK — 0,4...0,6 MA. CnepoBartenbHo,
pecypca 6arapen NUTaHus XBaTuUT HaaoN-
ro. Tok 4Yepe3 cCBETOAWOL OrpaHuU4eH
BCTPOEHHLIM B MUKPOCXEMY PE3UCTOPOM,
NO3TOMY AONOMHUTENBHOTO TOKOOTpa-

——» K+061

o——» K-61

Puc. 3

DA1 LM390SN

8lsRci G [+u L-5013SRT
16 I—@_
RL [
4 +

OUT]|
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HLA
8 5
—SRC|G |+U L s013sRT
—6 r@_
RL
dint—— | o1y
. C1 + : -
Tfre|  |-u 330 mex
x6,3B
Puc. 2

pPOCXeMbl, @ BCE BXOASLUME B €€ COCTaB
TPaH3UCTOPbI 3aKpbIThl. Koraa koHaeHca-
Top C1 3apsauTcs oo HanpsixeHus, 6m3-
KOrO K HANPSXXEHWUIO MUTaHWs, TPaH3UCTo-
Pbl NABUHOOBPA3HO OTKPOIOTCH U NAIOCO-
BOI1 BLIBOZ, KOHZEHcaTopa OyaeT noaknio-
4Y€H K MUHYCOBOIA IMHUW NMuTaHus. Ha cee-
TOAMOA, NOCTYNUT HanpsXeHWe, paBHoe

»—SSRC G [+U R4 /?
75 [/ @@
RL 18 HL1
ouTH L-5013SRT
4 +C1
-U M 330 MK X
x6,3B

Puc.5

HU4YMBAIOLLIEro pe3ncTopa He Tpebyercs.
YacToTy BCNBILWEK MOXHO U3MEHSATL NOA-
6opkon koHpeHcatopa C1, makcumanb-
HOe 3HadeHne — okorno 1 kI'y, npu emko-
cT1 koHaeHcaTopa 0,33 mkd.

B ycTponcTee xenatesnbHO NPUMEHUTb
CBETOAMOAbl KPACHOro LIBETA CBEYEHWS,
NOCKOMbKY Y HUX NPSMOE HanpsxeHwe
MEHbLe, 4YeM y CBeToauonoB Apyroro
uBEeTa CBEYEHUA. [leTann 3ton "mMurankmn”
MOXHO MpUNasiTe HENOCPEACTBEHHO K
BbIBOAAM MUKPOCXEMbl, UCNONbL3YSA Ha-
BECHOW MOHTaX, WIM pPasMecTuTb Ha
nnare u3 O4HOCTOPOHHE DONLINPOBAHHO-
ro CTEKNOTEKCTONUTA, 4YEepTeX KOTOpOoi
rnokasaH Ha puc. 3.

Ha puc. 4 nzobpaxeHa cxema "muran-
k1" C HanpsxxeHuem nutanus 3 B. ins yc-
TAHOBKN 3/IEMEHTOB MOXHO NPUMEHUTb
nnarty, 4ePTEX KOTOPOI NoKa3aH Ha puc. 3,
Heo6Xx0aMMO TONBbKO YAANUTb NPOBOOHWK,
uaywmi ot BeiBoga 8 k BbiBoAy 1 MUKPO-
cxembl. Ha puc. 5 nokazaHa cxema
"Muranku” € perynupyemon 4actoToun
BCNbiwek. MoAcTpoeYHEIM Pe3ncTopoM
R2 ee MOXHO M3MeHsTbL B npepenax ort
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U 14220050
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R1 750 Puc. 7

eavHuy repy oo 20 lu. Ans MoHTaxa
[eraneil nogonaeT nnata, YepTex KoTo-
poWv nokasaH Ha puc. 6.

Cxema "Muranku” pns rupnsHabl U3
BOCbMM CBETOOVMOOOB NoOKalaHa Ha
puc. 7. Bce OHW BKNIOYEHBI Hepes TOKOOT -
paHuusuBaiowme pesuctopsl R2—R9, ans
obecrneveHnsa  TpebyemMol  ApKoCTU



BCNbILLKW EMKOCTb KoRgeHcartopa C1 yse-
nuyeHa ao 2200 Mkd. YTobbl yCcKOpUTL
3apsAaKy 3TOr0 KOHAEeHcarTopa, YCTaHOB-
JIeHbl AONOSHUTENbHBIE pe3ucTopsl R1 1
R10. YacTora BCnbilwek Ans yka3aHHbIX Ha
CXeMe HOMUWHAsNOB 3/IeMEHTOB COCTaB-
nser okono 1,3 lNu. Bee peranu mMoHTU-
PYIOT Ha NeYaTHOW Nnare, HepTex KOTOPon

COEOVHMB C NJIaToh rMbKUMN MOHTaXHbI-
MU NPOBOAAMU.

BO3MOXHOCTb WU3MEHEHWUA 4acToTbl
BCNblLWeK 3a c4eT noabopku KOHAeHCaTo-
pa C1 nossonsieT peannaoeaTtb Takoe
YCTPOWCTBO Kak "doHapb-Muranka”, cxe-

R11,5k R21k
nokasaH Ha puc. 8. Pe3ncTopbl ycTaHas- — e I
SIMBAIOT nepneHaukynspHo nnate. Cee- DA1 /?
TOOMOAL MOXHO OOBEAVHUTD B TMPISHAY, HL1
LM3S09N &)160138RT @
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HL1 f\/ R2 75
N ~~ 1
L-50138RT Pty o Ma KOTOpPOro nokaszaHa Ha pmc. 9. B
DA1 LM3909N nonoxexunu nepexsioyarens SA1 "Mask”
8srd G [+u ﬂ R1 c2 L K MUKpocxeme 6yeT NoAKMOYEH KOH-
6 175 47 mcx] T neHcatop C1 emkoctbio 100 MK®D u
RL [5— x63B| G1 * | yacToTa BCnbiLLEK coCTaBuUT oKoso 2 M.
ouT l 15B Mpw ycTaHoBke nepekmioyatrens SA1 B
_u 4 C1 nosnoxenne "MoHapb” K MUKPOCXEME
100 Mkx == C3
+ 638 0.33 Mk 6yner nopknioden koHgeHcatop C3
sar Masik’ ' ' emKocTbio 0,33 MK 1 yacToTa BonbILIEK
S ] yBennuutcs ao 1 klu. ¥13-3a nHepLvoH-
"®oHapb" 4| HOCTW 3peHuns Yenoseka aTo GyaeT Boc-
NPUHUMATBCA KaK MNOCTOSHHOE CBeve-
Puc. 9 HVWe. YepTex nevaTtHo nnatel Ans

M 1 8 ——>»K+061
@R ] o
¥ 2@ -?im
04 50 o——>» K- 61
HL1 [oe T (f (o]
L= sa1
i

YCTpOMCTBa NokasaH Ha pmc. 10.

Ha ocHoBe mukpocxemsl LM3909
MOXHO cobpaTtb "Muranku” c Hanpsxe-
HveMm nutanms oT 5 po 200 B. Ha
puc. 11 nokaszaHa cxema yCTpOWCTBa C
HanpsxeHnem nutaHus ot 5 no 25 B.
YacTtoTta BCnbllWek B 3TOM UHTEpBane
NUTAIOLLMX HANPSXEHWUI NPaKTUYECKU He
M3MEHSIeTCA U cocTaenset okono 2 Iy,
[Ans vHTepBana NUTaIOWWX HanNPsXXeHUn
13...50 B emkocTb koHaeHcaTopa C1
nonxHa 6uitb 200 mkd, a conpoTusne-
Hus pe3uctopoB R1 v R2 — 1 1 3,9 kOm
cooTBeTCTBEHHO. lNpu panbHewem yse-
NIN4EeHUN HanpsiXxXeHus NnutTaHua cneayet
npuMeHUTL peanctop R2 conpotuene-
HuemM 43 KOM 1 MOLLUHOCTBIO HE MeHee
1 B1r. Ha puc. 12 nokasdaH 4epTex
neYaTHOM NnaTtel ANs 3TOro YCTPONCTBA.

B ¢doHapb C namnoit HakanueBaHus y
Gatapeei HanpskeHnem 6 B MOXHO O0-
NOJSIHUTENBLHO BBECTU pexum paboTbi
"Masik". [ns 3Toro B HEro Ha[l0 BCTPOUTbL
YCTPOWUCTBO, CXemMa KOTOpOro nokasaHa
Ha puc. 13. YCTpoOICTBO Npeacrasnser
cobor "Muranky”, oHa NogaeT Hanpsxe-
HWE HE Ha CBETOAMOA, a Ha 3aTBOp none-
Boro TpaHaucTtopa VT1. MNocne exnioueHus
nuTaHus B pexume "MoHapb” Hanpsxe-
HWE NOCTOSHHO NOCTYNAET Ha Namny Haka-
nueanus EL1. B pexwume "Mask” Hanpsi-
XeHue Ha NaMmny HakannBaHus NocTynaeT
yepes nonesoi TpaHanctop VT 1, noatomy
OHa BCNbIXMBaeET C 4acToTom okono 1,5 lNu.
Mpw ykazaHHOM Ha Cxeme TUNE NOSIEBOro
TpaH3ucTopa TOK, NoTpebnaemuiii ropsi-
LWen namMnon HakanuBaHus, He OOMKEH
npeebiwate 0,3 A, npn Gonbluiem TOKe
cnegyetr NpUMEHUTbL TpaHaucTop 6onb-
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| °
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weit mowHocTU. OT ¢poHaps ncnosnb30Ba-
Hbl namna Hakanueanus EL1, Beikniova-
Tenb, SA1 1, KOHe4YHO, 6aTtapes NUTaHWs.
OcTanbHble AeTanu MOHTUPYIOT Ha nevar-
HOWM nnarte, YepTeX KOTOPOI nokasaH Ha
puc. 14. Nnaty pa3mewaloT BHyTpK KOp-
nyca ¢oHaps.

Bo BCex yCTpOUCTBax MOXHO NpuMe-
HUTb pe3nctopsl C2-23, MNT, okcupHbie
KOHAEHCATOPbl — WMNOPTHbIE, OCTanb-
Hele — K10-17, nepekniosarenn — B3031.
Ceetogmogbl L-5013RST moxHo 3ame-
HUTb Ha AJ13076M.

Pegakrop — H. Hewaesa, rpagwmka — H. Hevaeaa
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PALIUO Ne 6, 2009

"YMHbIN" DOHaApLb

A. OBHOBUXUH, r. NpxyTck

lpeacrasbTe, YynTaTrenb, CUTyaLMNIO: B KOMHaTe [OBOJIbHO TEMHO
(HO He HacTosbKO, 4TO6b!I HEe BUAETb HaxXoAfLWMECs B HeH npegme-
Tbl), U Bbl NO npuBbiike 6epere ¢poHapuK, a OoH BAPYr “"3asBnser”:
"lMonoxwu MeHs, noxanyiicra, Ha MEeCcTo M He TpaTb HanpacHo 3Hep-
ruio moei bGarapeu, 3gecb U Tax gocrarouyHo cserno!” — Hese-
poaTHo? Ho He4YTo nogobHOE MOXET CTaTh peasnbHOCTbIO, €CJTN U3ro-
TOBMTb YCTPOVCTBO, ONUCHIBAEMOE B NyG/INKyeMo# HHUXe CTaTbe...

pennaraeMmoe BHUMaHWIio HnTarenei

YCTPOWCTBO COCTOUT U3 CBETOONOA -
HOro ¢oHaps C CEeHCOPHLIM BbIKNKOYaTe-
JIEM U BBINOSIHEHHOIO B BUE NOACTABKU
nopA Hero curHansHoro 6noka, cneasiwero
3a TeMm, 4TOObl poHapeM nosbL3OBAUCH
TONLKO TOraa, korpa 6e3 Hero He oGon-
TUCb, T. €. B NOSIHOW TemHoTe. MNpu noneIT-
Ke BOCNOMbL30BaTLCS UM NPU Hanuyuu
[axe cnaboro OCBELLEHUS! CUTHANbHLINA
6nok NnofaeT NPepbLIBUCTLIA 3BYKOBOW CUT-
Harn, HaNnoOMWHas, 4TO B 3TOM HeT Heobxo-
AvmocTu. CurHan npekpaliaeTcs nocne
BO3BpalleHus ¢poHaps HA MEeCTO unn no
UCTEYEHUN ONpeneneHHOr0 BpeMeHU
(oaxe ecnu 3TO He COENaHo), a Takke B
crnyyae aBapuHONO BLIKNIOYEHUS OCBe-
LWEeHWA BO Bpemsi N0Aa4Yv CUrHasnoB, Korga
ucnonb3oBaHue ¢GoHAPS NPU3HaAETCH
onpaBAaHHbIM.

Cxema ¢oHapsi nokazaHa Ha pmc. 1. B
CTOKOBYIO Lienb NOJSIEBOr0 TpaH3ucTopa
VT1 BK/IOYEH CBEpXbSAPKUIA CBEToaMo[,
EL1 3eneHoro ugeta cBeveHus. B gexyp-
HOM pexume koHgeHcarop C1 paspsixeH
Yyepe3 pe3ucTtopel aenutens R1R2,

Y
@a/ EL1
10G4DHCBB20

E1

Puc. 1

HanpsXeHne Ha 3aTBOpe TPaH3ucTopa
VT1 paBHO Hysmo, NO3TOMY OH 3aKpPbIT.
OpHako 4epe3 cBeToauop, TeqeT Hebonb-
IO TOK, ONpefensiemMblii CONPOTUBIIEHU-
eM peauctopa R4, n oH cnabo ceetut
(BNpO4EM, 3TOr0 OCBELLEHUS AOCTATOYHO
ONS 4TEHUS TeKCTa Ha pacCTOsHUM
200...300 mm ot Hero). Korpa xe doHapb
0OKa3bIBAETCH B PyKE U NafoHb NpUXuma-
€TCH K CEeHCOpPHbIM KOHTakTam E1 n E2,
HanpsixeHve 6atapen nutanus GB1
4epe3 ConpOTMBNEHUE KOXW NOCTynaeT
Ha koHAeHcaTop C1 v OH HadMHaeT 3apsa-
Xartbcsi. Yepes HekoTopoe Bpems Hanpsi-
XeHune Ha HemM BO3pacTaeT HaCTosbKO, YTO
TpaH3ucTop VT 1 OTKpbLIBAETCH, CONPOTUB-
NeHne ero kKaHana ymeHbllaeTcsi [0

HEeCKoNbkux oM u ceetoamor EL1 HaumHa-
eT ApKO CBETUTb. TOK Yepea Hero orpa-
HU4mBaeT pe3ncTop R3. Bpems 3agepxku
BKJIIOYEHUSA (HOHAPSA 3aBUCUT OT €MKOCTU
koHaeHcaTopa C1, coCTosIHUSA KOXM naao-
HU U YCUNUS, C KOTOPLIM OHA Npuxara K
CEHCOpPHbIM KOHTaKTaMm: 4em OHo GonbLue,
TEM MEHbLUE NEPEX0AHOE CONPOTUBNIEHNE
MEXy KOHTaKTamu u KOXeW NafoHu W,
COOTBETCTBEHHO, MEHbLUE 3aepXKa.
®doHapb CBETUT BCE BpeMsl, NOKa Haxo-
ouTes B pyke. BoaepauleHne ¢oHaps Ha
MECTO NPUBOAUT K €r0 aBTOMaTU4ECKOMY
BHIKJIIOYEHUNIO 4epe3 HEeKOTopoe BpeMs,
3aBuUCsILLIEeE B OCHOBHOM OT €MKOCTU KOH-
neHcatopa C1 n conpotvBneHus pesu-
cTopoB aenutens R1R2. Takum 06pasom,
B OTM4ME OT TPaaULMOHHBLIX doHapewn,
KOTOpble, ecnu 3abbiTb UX BLIKNIOYUTB,
MOTyT paspsauTb Garapeld nUTaHus,

pe3uctop R9 coeavHera ¢ o6wmmM NpoBo-
nom. Mpu usbaTum ¢oHaps U3 crakaHa
repkoH NepexoamT B NOSOXeHWe, NoKa3aH-
HOE Ha Cxeme, N eCNM 3aMKHYTbI KOHTaKThl
BulKMmoyatens SA1, yCTpOMCTBO NOAKIOHa-
etcs k 6aTapee nutaHus. MNpu 3Tom cpasy
Xe 3apsixaetca koHgeHcatop C2 u Ha
pe3uctope R6 ¢opmupyetrcs vmnynsc
BbICOKOTO YpOBHS. Yeped guwop VD2 oH
nocTtynaet Ha Bxofbl R oboux cyeT4nkoB
mukpocxembl DD1 u yctaHaenueaeTt ux B
HyNIEeBOEe COCTOSHUE, NOCIE HEro CHEeTYMK
DD1.1 Ha4vHaeT noAacHeT MMNYNbCOB,
nocTtynaioLumx Ha ero Bxoa, CN (BeiBog, 1) C©
TAKTOBOIO réHepaTopa — MUraioLlero cee-
Toauopa HL1. NMocnenHuin paboTaer B 3ko-
HOMWYHOM pexvmMe (ero mepuaHue npak-
TUYECKU HE3aMETHO), OHAKO amMnnTyab
BbipabaTbiBaeMbiX UM UMNYNLCOB O0CTa-
TOYHO A1 HETKOW paboThbl CHETHUKOB MUK-
pocxembl KS61UE10. [ns yBenuueHus
pPa3pAAHOCTM CHETYUKA CUrHanN C Buixoga 8
(ebiBop, 6) DD1.1 nopaetcs Ha Bxog CP
(BbiBog 10) DD1.2. MNpwu 3Tom ¢ Bbixoaa 1
(BwiBog, 11) DD1.2 Ha ero exon CN (BeiBOA
9) ans pa3pelueHus cHeta nogaetcs nor. 0.
TpaH3ucTop VT2 UHBEPTUPYET ITOT CUrHan
1 ypoBHem nor. 1 Ha Bxope CP (BeiBOg, 2)
paspewaeTt paborty cuyetdmka DD1.1. C
npuxopom 16-ro TakToBOro umMnynbca Ha
Bbixoge 1 (BbiBoz 11) DD1.2 nosiBnsieTcs
YpPOBEHb JI0T. 1, KOTOPLIN NOCTYNAET HA ero
Bxog, CN v 1em ocrtaHaBnvBaet paboty
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Puc. 2

npepniaraemMblii Pacxofyer ee TONbKO Npu
MCNONb30BaAHWUU NO HA3HAYEHWIO.
CurHanbhbii 6510k (puc. 2) cocTouT 13
BbICOKOHYBCTBUTENBHOTO poTopene (VT1,
DA1), TakTOBOrO reHeparopa UMnysibCoB
Ha OCHOBe muraioLuero csetoguoga HL1,
Taiimepa (VT2, DD1), akTuBHOro (c BCTPO-
€eHHbIM reHepaTtopom 34) wuanyudatens
3Byka HA1 n anekTpoHHoro knioya (VT3).
B ucxogHom cocTosiHuM ¢doHapb C
BCTPOEHHbLIM B €ro OCHOBaHWe noCTo-
SIHHBIM MarHUTOM BCTaBJ/IEH B UMEIOLLIMIACS
B curHansHoMm 6510ke CTakaH, nof AHOM
KOTOpOro ycrtaHoeneH repkoH SF1. lop
[ENCTBUEM MarHUTa €ro KOHTaKTbl Haxo-
[ASITCA B NOJSIOXEHWUM, B KOTOPOM Lienb NuTa-
Hust oTKIIo4eHa oT Gatapeu GB1 v yepes

cyeTymka. A yposeHrb nor. 0, BO3HUKLWWIA Ha
cToke TpaH3ucTopa VT2, noctynaet Ha
Bxog CP (BbiBog, 2) DD1.1 v 3aTOopMaxuBa-
er ero. B 3TOM COCTOSHUM CHETHUKU
OCTaIOTCH [0 BbIKNOYEHUSI NUTaHWUS rep-
koHOM SF1 unu ebikiodatenem SA1.

Mpu paboTte CHETHMKOB UMNYNLCHI C
sBbixoga 1 DD1.1 noctynaiot Ha 3aTBOp NO-
nesoro TpaH3uctopa VT3 u nepuoguye-
CKM, C 4acTOTOW BABOE MEHbLUEeN TakTo-
BOW, OTKpbiBaioT ero. lNpu atom conpo-
TUBNIEHWE KaHana yMeHbluaeTcs Ao
HECKONMbKUX OM U aKTUBHbIA 3BOHOK HA1
n3naeT 3BYKOBbIe CuUrHasnbl. Takum obpa-
30M, C MOMEHTA Havana paboTbl CHeTHu-
KOB U A0 UX OCTAHOBKU CUrHasbHbIN 610K
dopmUpyeT BOCEMb 3BYKOBbLIX CUrHANOB.



MNpy HEeobXoAUMOCTU UX HUCO MOXHO
yBenuyute 0o 16, 32 unun 64, ecnu pns
OCTaHOBKW CHETYMKOB UCNOSL30BATL CUT-
Hansl COOTBETCTBEHHO C BbLIXOO0B 2, 48
(BbiBOALI 12, 13 1 14) DD1.2. KoHpeHca-
Top C3 cnocobCcTBYET YBENNHEHUIO TPOM-
KOCTW CUrHaJIOB, rEHepUPYEMBbIX 3BOHKOM
HA1.

®dorvopene curHanbHoro 6510ka BbINOS-
HeHo Ha ¢oToTpaH3ncTope VT1 n OY DA,
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Puc. 3

BbINOSHAIOWEM QYHKLUMX KoMnapaTtopa.
Ha ero HenHBepTUpYIOLWMIA BXOA, (BbiBOA, 3)
NnoAaHo HanpskeHue, paBHOE NOJSIOBUHE
nuTailowero, ¢ genutens R1R2, a Ha
VHBEPTUPYIOLWMIA (BbIBOA, 2) — C aenute-
ns, 06pa3oBaHHOIrO y4aCTKOM 3MUTTEep—
konnekrop ¢oToTpaHaucTopa VT1 v pesu-
ctopoM R3. B oTCcyTCTBME OCBELUEHUS
TPaAH3UCTOP 3aKpbIT, CONPOTUBIEHWNE
HA3BaHHOTO y4acTka BesIMKO, NO3TOMY
HanNps>XeHWe Ha WHBEPTUPYIOLLIEM BXoae
MEHbLUE, YeM Ha HEWHBEPTUPYIOLLEM, U
BbiIxOgHOE HanpskeHne QY 6nm3ko K
HanpskeHWio NuTanus. bnaropaps atomy
avon VD1 oTKpbIT U Ha Bxoab R cHeT4nkoB
DD1.1 n DD1.2 noctynaeT BLICOKUIA ypoO-
BEHb, YAEPXUBas UX B UCXOOHOM (Hyne-
BOM) cocTosiHun. Mpu oceetuerHnn ¢oTo-
TPaH3UCTOpa CONPOTUBIIEHUE €r0 y4acTKa
3AMUTTEP—KOJIEKTOP PE3KO YMEHbLUAeT-
CHl, HanpsXXeHue Ha WHBEPTUPYIOLLEM
Bxofie OY DA1 craHoButcst 6onblue, Hem
Ha HEeWHBEePTUPYIOLEeM, a Ha BbIXOAe
nagaet npaktudecku o 0. B atom cnyyae
avof VD1 3akpbiT, a HA3KUIA ypOBEHb Ha
Bxopax R cuetymkos DD1.1 n DD1.2 pas-
pewaet ux paboty.

Peauctop R4 — arpubyt TuUnosow
CXeMbl BKJIIOYEHUS NPOrpamMmmMupyemMoro
OY K140Y12 (KP140Y11208). OH 3apaeT
YNpaBnsoLmii TOK.

Takum 06pa3om, ecnu ¢oHapb U3Be-
YeH u3 cTakaHa-noACTaBKM NPU Hanu4um
x0Tsi 6bl HEGONMBLLIOrO OCBELLEHUS, CUr-
HasbHLIA 610K "NpusHaeT” 310 geicTene
HeuenecoobpasHbiM U NMOAAET 3BYKOBLIE
CUrHanbl, NPU3LIBAIOLLME BEPHYTb €ro Ha
mecTo. lNpu BuINONHEHUU aToro Tpebosa-
HWS repkoH SF1 Boiknio4aeT nuTaHue cur-
HanbHOro 6510ka, U Nogaqa 3BYKOBbIX CUT-
Hanos npekpawaetcs. Ecnv xe Tpebosa-
HUE TMPOUrHOPUPOBAHO, YCTPOWCTBO
3aMOrKaeT Nnocse BOCbMOro curHana (unm

16-ro, 32-ro, 64-ro — B 3aBUCMMOCTU OT
3a71eMCTBOBAHHOIO BbIXO4A CHeT4MKa
DD1.2), nocne Yero nepexoout B Aexyp-
Helld 3Heprocbeperaiowmii pexuvm. Cur-
HanbHbI 610K coxpaHseT paboTocnocob-
HOCTb NPU CHUXEHUWU HanpsikeHus nuta-
Hua o 3 B. MNpu Hanpsixedun 4,5 B u
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Puc. 4

HaNMM4UKU OCBELLEHUS NOTPEBNsemblii UM
TOK He npeBbiwaeT 60 MKA, B OTCyTCTBUE
ocBelueHust — 80 MKA.

[Hetanu ¢poHaps n curHansHoro Gnoka
MOHTUPYIOT Ha NeYaTHbIX NnaTax U3 OaHo-
CTOPOHHE PONBLrMPOBAHHOTO CTEKNIOTEKC-
TONUTA, HYePTEXU KOTOPLIX MPEACTABNEHb!
COOTBETCTBEHHO Ha puc. 3 v 4. B poHape
npuMeHersbl pesuctopsl MNT u kepamu-
qYeckuit koHgeHcaTop KM-6. Batapes GB1
MOXeT ObITb COCTaBfieHa U3 NSATU-LWECTU
COEAMHEHHBIX NOC/IeNoBaTeNbHO ANCKO-
BbIX akkymynsitopoB [A-0,55. Oceetu-
TenbHulli ceetogmon, 10G4DHCBB20 3a-
MEeHUM CBepxbApkum 6enoro  ueerta
cBedeHus 27W20C-D (npsmoe Ranpsixe-
Hue — 3...3,6 B, Tok — 20 MA, SpKoCTb —
18000...22000 mKka, yron usny4eHus —
25°) wm B kpaitHem cnysae 27W20C-C
(9000...12000 mka, ocTasnbHble napamer-
pbl Takue xe, kak y 27W20C-D).

B curHanbHom 610Kke TaKkke UCNosb30-
BaHbl pe3ncTopbl MJIT, a BCe KoHgeHcaTo-

pbl — okcuaHele K50-35 wnu ananoruy-
Hble UMNOPTHbIE, Hanpumep, cepun TK
dupmbl Jamicon. Quoasl VD1, VD2 — nio-
6ble cepuii K503, KA510, KA521. Mura-
IOWNA  CBETOAWOL KPacHOro uBeta
ceeqeHusi ARL-3014URD-B (aonametpom
3 MM) MOXeT ObiTb 3aMeHeH KpacHbIM
ARL-5013URC-B vnu xentbim L-56BHD
(oba puameTtpom 5 mm). TpaH3aucTop
KM504A (VT3) 3ameHnm niobbim n3 cepuin
KN501—KM505, nmnoptHelim BS170 un
paxe MoOWHbIM, Hanpumep, |RF540,
IRF840. Bmecto ¢doTOTPaH3UCTOPa
232062D (B3AT U3 PEMOHTHOIrO KOMNNEK-
Ta kK 3BM EC5323 01) MOXHO NpUMEHUTb
¢oTopesuctop OCA-1, ogHako HyBCTBU-
TesNbHOCTL doTOpene B 3TOM Cnyyae
6ynet Huxe. Mpu Bo3MOXHOCTN BeibOpa
npegnoyTeHve cneayet OTAaTb 3K3em-
nnasipy, y KOTOpPOro TEMHOBOE CONPOTUB-
nenne 6onbwe. Boikmiovyatens SA1 —
manorabaputHuli MTS-102 unn muHma-
TIOpHbIA SMTS-102.

3amena OY K140y 12 (KP140Y/[11208)
Kakumu-nmbo apyrumm, aaxe cnocobHbl-
Mu pabotatb NPU HU3KUX HANPSXEHUAX
NUTaHWS, HE PEKOMEHYETCS, Tak KakK OHU
MeHee 3KOHOMU4YHbLI. B kayecTBe 3ByKO-
n3nydarens HA1 MOXHO NPUMEHUTBL NIO-
60l aKTUBHbIN (C BCTPOEHHBIM FreHepaTo-
pom 3Y4) 3BOHOK, CnocobHblii paboTaTb
npu HanpsixeHun 3...4,5 B u notpebnsio-
wem Toke He 6onee 80...100 MA.

Bo nzbexaHue noBpexaeHus NoneBbiX
TPaH3UCTOPOB U MUKPOCXEM BO BpEMS
nanku (OT neperpesa WM CTaTUHECKUM
3NEeKTPUHECTBOM) ANS HUX Lenecoobpas-
HO YCTaHOBWUTL Ha nnaTte UMeloLLuecs B
npogaxe crieupasnsHule naHent. B atom
cny4Yae TPaH3UCTOPbl U MUKPOCXEMBI MOA-
COEAIVHSIIOT B NOCNEAHIO o4Yepenb, no
OKOHYaHWUW MOHTaXa BCEX OCTaNbHbIX
neraneid. [ins ycTaHOBKM B BOCbMUIHE3[-
Hyl0 naHenbs Mukpocxembl K140¥YA412 (B
METaNNOCTEKNAHHOM KPYIIOM Kopnyce)
BbIBOAB HEOOXOOUMO YKOPOTUTL U COOT-
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"PAANO" — HAMUHAIOLLIUM

PAZUO Ne 6, 2009

BeTCTBYyIOWMM O6pa3zoM chopMmpoBaTh.
TpexrHeapHble NaHeNu s TpaH3NCTOPOB
HETPYAHO U3rOTOBUTBL U3 MUKPOCXEMHbIX,
aKKypaTHO OTAENMB MOHTaXHbIMU KyCau-
Kamu pparMeHThl C TPEMSA rHE3AAMMN.

Ana nutaHus curHanbHoro 6noka
MCNONb3YIOT MNOCKYI ("KBagpaTHyio™)
6arapeto 3R12 HanpsxeHuem 4,5 B (oTe-
YeCTBEHHbI aHanor — 3336) nnun cocras-
NEHHYI0 U3 Tpex CoeauHEeHHbIX nocneno-
BaTeNbHO ranbBaHWYECKUX 3NEMEHTOB
Trnopasmepa C (R14, LR14). bnarogaps
[0BOMLHO GonbLo eMKocTu GaTtapes 13
TaKUX 3MEMEHTOB MPOCAYXUT HECKONBKO
neT, paxe ecnu uenb nutaHus 6noka
6ynet NOCTOSHHO 3aMKHYTA, MO3TOMY
BbIKMo4aTenb SA1 MOXHO MCKNIOHYNUTb.

BO3MOXHbIl# BApMaHT KOHCTPYKTUBHO-
IO WUCMNONHEHUSA YCTPOWCTBA MOKa3aH Ha
puc. 5. Kopnyc ¢oHaps 3 wmsrorasnu-
BaOT U3 MNAacTMacCcoBOW TPYObl C BHYT-
PEHHUM anamMeTpom, Ha 1...2 Mm 60nb-
WM, YEM OVAMETP NPUMEHEHHbIX AUCKO-
BbIX aKKyMynsTopoB. Ha BepxHen Topue-
BOW CTEHKE YCTaHaBNMBaloT ceeToavoa 4,
K HUXHE M NPpUKNENBaIOT NOCTOAHHDIM Mar-
HUT 5. CeHCOpHble KOHTaKTbl 2 B BUAE
HEMONHBIX NONYUMIMHAPOB CcrubailoT mn3
ToHkont (0,2...0,3 MM) NMCTOBOIK naTyHu
WK NYXEHOW XECTU U NPUKNEMBAIOT K
KOPNyCYy 3MOKCUAHBLIM KNEEM.

Kopnyc 9 curHanbHoro 6a0ka narotas-
NVBAIOT M3 NWUCTOBOrO MeTanna wnm
nnacTtMaccol. BHyTpy pasmeLialT CMOH-
TUPOBaHHYIO NnaTty u 6arapeto nuTaHus,
CHapyXxu Ha nnacTMaccoBOWi Kpbillke 7
3aKPENNAIT MNACTMACCOBLIA CTaKaH-
noacraeky 6 nog ¢poHapb, a Ha ee BHYT-
PEHHE CTOpOHE — repkoH 8. DOTOTPaH-
3aucTtop 1, BbiKNoYaTens nNutTanua 12 un
3BOHOK YCTAHABNMBAIOT HA NaHENN ynpae-
nenus 10, B KOTOPOW CBEPNSIT HECKONBKO
oTeBepcTuit 11 ans npoxoaa 3syka.

CobpaHHble U3 MCrpaBHbIX geTanein u
6e3 owmnbok B MOHTaxe ¢dOHapb U Cur-
HanbHbI 6NOK HauvHaloT paboTaTth, Kak
npasuno, cpasy nocne BKMIOYEHWSA NUTa-
Hus. [OHU3UTL YyBCTBUTENBLHOCTL GOTO-
pene MOXHO YMEHbLLEHUEM COMPOTMBNE-
Husa peauctopa R3 oo 1 MOM. Yacrorty
CnenoBaHvNs TakKTOBbIX WMMYNbLCOB Npw
MCMNOSIb30BAHUU MUTAIOLLEero CBETOAMOAA
MHOr0, YeM YKa3aHO Ha CxeMe, Tuna ycra-
HaenuBaioT noabopom peancrtopa R8.
MNpu HeueTkon paboTe CHETINKOB MUKPO-
cxembl DD1 pekomMeHayeTcs napannenb-
HO 3TOMY PE3UCTOPY MOAKNIOHMTL KOH-
aeHcaTop €MKOCTbIO npuMepHO
0,022 mk®. [InA cornacosaHws ypoBHER
BbIXOZHbIX CUTHANOB MUrAIOLLErO CBETO-
avoaa ¢ NoruHecKUMK BXOOHbIMK YPOB-
HAMM CHETHMKOB MrKpocxembl DD1 pony-
CTUMO YMEHBLUWTb CONPOTUBNEHNE PE3N-
ctopa R8 no 27...47 kOm, ogHako cneay-
€T UMETb B BUAY, HTO 3TO NPUBEOET K
HEKOTOPOMY YBENUYEHUIO TOKa, NOTpe6-
NAEMOro YCTPOWCTBOM B AEXYPHOM
pexume.

Pepaktop — B.®ponos, rpagpmka — B.dponos

NMpoOHUK ANg NpoBepkKu

csetTtoamonos

A. BYTOB, c. Kyp6a SipocnaBcko#i o6n.

3710 HecnoXxHoe yCTPOHCTBO npegHa3HavYeHo Ans 6GbicTpoii Npo-

BepKMU UCnpaBHOCTHU CBETOQUOAOB KaK “O6bIYHbIX”,

Tak U € noBbi-

LWIEeHHOM APKOCTbIO CBEYEHUSI pa3sInyHbIX UBETOB, B TOM yucne b6eno-
ro, cuHero, (pUONETOBOro, a Takxe ABYXKPUCTaNbHbIX CO BCTPEYHO-
napannensHsIM BKITIOYEeHUEM U3JTyqaloLuxX KpUCTannos.

HpoﬁHwK 6bin  paspabotan nocne
TOro, Kak asTop npuobpen AecsToK
KPYTHbIX CBEPXLAPKUX CBETOANOAOB, M MO
NpUXoAY AOMOIA BbIACHUNOCH, 4TO BCE OHWU
HEeNCNpaBHbl, @ TOBApHbIA YeK Obin He-
NpPeaycMOTPUTENBHO BbIGPOLUEH NO AOPO-
re. Kpome cseTtoavonos, npoGHUKOM
MOXHO NPOBEPSTL NCMPABHOCTL OBLIMHbIX
AVMOOOB M TPAH3UCTOPOB. ABTOHOMHOE
nuTaHue n Hebonblwme rabaputHole pas-
Mepbl NMo3BonaOT 6patk ero ¢ coboit B
MarasuH.

HUA MynbTMBMOPATOP HaunHaeT paboTartb,
a ceetoavoabl HL1, HL2 — noo4epenHo
BCNbIxuBaTb. [poBepseMbIl CBETOANOA
NOAKNIOHAIOT K rHe3gaMm pasbema XS2.
Ecnn OH OpHOKpUCTaNbHLI 1 UCNPaBEH,
TO OH Takxe 6yaeT BCNbIXVMBATL C 4aCTOTOW
10...15 Ty, a coO CTOPOHbI €ro aHoOHOro
BbIBOAA — ceeroamon HL1 vnn HL2. Tak ¢
MOMOLUbLIO NPOBHMKA MOXHO ONpeaenuTb
He TONbKO NCNPaBHOCTb TAKOro CBETOANO-
ha, HO 1 ero uokonesky. Ecnn opgHokpu-
CTanbHbIA CBETOAMOA, MMeeT OOpbIB, TO
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Puc. 1

Cxema npo6Huka npviBeaeHa Ha pmc. 1.
OH npepncrtaensiet co60l CUMMETPUYHBIIA
MynsTMBUEGpATOP, COGPaHHbIA Ha TPaH3W-
ctopax VT1, VT2. Yactota cnenoBaHus
nmnynbcoB coctaenseT 10...15 Ny, KoHT-
ponbHble cBetoauoabl — HL1T wn HL2,
NocneaoBaTeNbHO C KaXAbIM U3 HUX yCTa-
HOBJIEHbI MO YETLIPE KPEMHUEBLIX AM0AA,
KOTOPbIE BKMIOYEHBI MEXIY KONNeKTopa-
Mu TpanancTopos VT 1, VT2 yepes Tokoor-
pannsmBatowmi peanctop R1. MNockonbky
HaNpPsXeHWe MexXay KOieKTopamu 3TUx
TPaH3UCTOPOB NEPEMEHHOE, CBETOANOAbI
6yayT BCMbiXxuBaTh MO O4Yepean, a us-3a
YCTAHOBNEHHbIX AN0A0B aMnanTyga nepe-
MEHHOTO HanpsXeHWs MPU KOTOPOW OHU
6ynyT cBeTUTb, cocTasnseT 4...4,5 B.

Mocne Nogayn NUTAIOLLErO Hanpsaxe-

6yayT nooyYepeaHo BCrbixuearb 06a cBe-
Toprona HL1 u HL2, ecnu npobut — o6a
KOHTPOMbHbLIX CBETOAMOHA NOrachHyT. AHa-
NornyHbIM 06pa3oM MOXHO NPOBEPSTb
AVOIbBlI U p-N nepexoabl TPaH3UCTOPOB.
Mpn NpoBepke ABYXKPUCTANLHOIO ABYX-
UBETHOrO CBETOAMOAA CO BCTPEYHO-
napannenbHbiM BKNIOYEHWEM KPUCTaNNoB
npv ero UCNPaABHOCTU NMOracHyT 06a KOHT-
POJSbHBIX CBETOAMOAA, @ NPOBEPSEMbIA
CTaHeT NMooYepeaHo "Muratb” pasHbIMU
uBeTtamu.

BonblWWHCTBO aeTanet CMOHTUPOBAHO
Ha neuyaTHOW nnate nu3 OAHOCTOPOHHE
GONBrMPOBAHHOIO  CTEKNOTEKCTONUTA,
HepTeX KOTOPOM NokasaH Ha puc. 2. Mox-
HO MpUMeHNTb peaucTopbl P1-4, C2-23,
MJ1T, kOHOeHCaTOPbl — UMIMOPTHLIE aHa-
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Puc. 2

norn K50-35, omnogbl 1N4148 MOxHO
3amenntb Ha guoabl 1N914, a Takxe
ucnonb3oBath Nobeie n3 cepuin K521,
KA522. TlepmaHveBbie TPaH3UCTOPbI
T309Bb 3ameHuMbl OPYrMMU U3 cepwuii

322 unu nmerowwmmn G6onbLuve pasme-
pui 1320, 17320, MN25, MN26, MN39—
MMN42. MNpwu oTCYTCTBUM TaKuX TPAH3UCTO-
POB MOXHO MPUMEHWUTE U KPEMHUEBBIE,
Hanpumep, cepwii KT361, KT3107 ¢ nio-
6biMu  6ykBEHHBIMM MHOeKkcamu. Cse-
Toanoabl RL512-RD313 (kpacHoro ugeta
cBeyeHns) n RL513-YG413 (3eneHoro
UBETA CBEYEHMS) MOXHO 33aMEHWUTb
aHanorvyHbBIMM C NPAMbBIM  NageHUEM
Hanpsxexua 1,8...2,2 B. Boikniosarens
nutanua — MNA4-9 vnm umnopTHbin B3029,
rHe3no0 N8 NOAKMIOHEHMSA BHELUHEro
WCTOYHMKA TMUTAHUS MOXHO NPUMEHWUTH
moboe nnu nckNiounTb. B kavecTse pasb-
eMa pns NOAKMOYEHWS NPOBEPSEMBIX
3NeMeHTOB NPMMEHEHA BOCbMMBLIBOAHAS
naHenb oas MUKpocxem B kopnyce DIP.
Mutate NPOGHMK MOXHO Kak OT BCTPO-
eHHow 6arapeu HanpsxeHeM okono 6 B —

[Ba NUTVEBbIX ranbBa-
HUYECKUX 3NeMeHTa,
TaKk N OT BHELHEro
6noka nuTaHusa Hanps-

 XeHvem 6...9 B. Mak-
CUManbHbii  NoTped-
NAEMBIA  NPOBGHUKOM
TOK COCTaBnsiET OKONO
15 MA npu Hanpsxe-
HuK nuTanus 6 B. B ka-
yecTBe Garapen MOX-
HO Takxe NpUMEeHUTb
YeThlpe  nocnenoBa-
TE€NbHO  BKJIHOYEHHDIX
ranbBaHUYECKMX 3ane-
meHTa no 1,5 B wvnm
4YeTLipe-nNaTb  Mano-
rabapuTHbIX HWKenb-

KaAMUEBBIX aKKyMynATOPOB.

YCTPOMCTBO COXPaHSAET NOnHyio pabo-
TOCNOCOBHOCTE NPV CHUXEHWUU HaNpPsXe-
HUA NuTanusa 0o 4,5 B 1 yactnyryio — ao
2,5 B (ucnpasHbli NPOBEPAEMBIVE CBETO-
OVOL, CTAHET BCMbIXMBATb, @ KOHTPObHbIE
ceeToanonpl yxe He 6yayT ceetutb). MNna-
Ta yCTAHOB/MEHA B MN1aCTMACCOBbLIA KOPNYC
C NPO3payHoM KpbILKOW. B kavecTse kop-
nyca aBTopom 6bina npuMeHeHa Kopobka
M3-T0A KaHUENAPCKMX NMPUHAAIEXHOCTER
(puc. 3).

HanaxwuBaHnus ycTpOICTBO He Tpebyer,
npy HeoOXOAUMOCTW 4HaCTOTY BCMbILLEK
KOHTPObHbIX CBETOANOLOB MOXHO U3Me-
HUTL Nopbopkoit koHaeHcaTtopoB C1 un C2,
npvt yBENWYEHUN KUX €MKOCTX 4acToTa
9waaeTcs|.

Penaktop — H. néwae;'; rﬁw&«a — H. Hevaesa,
¢oro — asTOpa

Puc. 3

KapmaHHbii oHapb
Ha MOLWHOM cBeToauoae

A. BALLINPOB, C. BALLINKPOB, r. MockBa

lMosieneHune Bce 6onee MOLHBLIX M IPKUX cBeTOAMOA[O0B nobyxaaet
panuomobuTtenel pa3pabaTbiBaTb HOBbIE KOHCTPYKLUMM HA MX OCHO-
Be. B cTtaTbe npennoxeHbl ABe KOHCTPYKUWN KapMaHHbIX poHapewn
Ha mowHom ceBetogmoge 10WSSC-A ¢pupmei PROLIGHT pabouynm
HanpsxeHuem 3,3 B u Tokom go 300 MA. Ho, pasymeercs, BO3MOX-
HO npuMeHeHne CBETOANOARO0B APYrux ¢upm c nogobHbIMKY XapaKTe-
PUCTUKaMM U C aHANIOrMYHbIM KOHCTPYKTUBHBIM UCINOJIHEHUEM.

pv NpoekTupoBaknn ¢dpoHapei, onu-

CbIBaeMbIX B @HHOI CTaThe, aBTopa-
MU CTaBMNACh Ta Xe 334344, 4TO 1 B paHee
ony6nvkoBaHHow (Balumpos C. 3neKTpoH-
Hblh pOHAPb C OQHVM CBETOAMOAOM. —
Paawno, 2004, Ne 9, c. 54, 55), — co3ganne
KOHCTPYKUWW HAa OCHOBE NPOMBILLNEHHO
BblNyckaeMbix poHapert ¢ namMnamu Haka-
NMBaHUA 1 OBYMSA 3NeMEeHTamMn NUTaHuA
(ranbBaHW4YECKUMM NI aKKYMYNISTOPamMm)
Tunopaamepa AA. MNpu 3ToM namny 3ame-
HSIOT HAa CBETOAMOA, a Kakon-nnbo aopa-
6oTkn kopnyca He Tpebyertcs. MpumeHe-
Hue npeobpazoBareneit, ONMCaHHbIX B
YyKa3aHHOI BbllEe CTaTbe, CTAHOBUTCSH

HEBO3MOXHbIM, MOCKOSIbKY MOLLHOCTb
MCMONL3YEMBIX CBETOAVOAOB Bhile 60-
nee 4eM Ha rnopsaok.

MNoaTtomy ans nocTpoeHuns nNpeobpaso-
Batens Obina BoibpaHa MuKpocxemMa
MC34063 ¢pupmul MOTOROLA. 3ta MUKpo-
CXEeMa 1 €€ MHOIOYUCNEHHbIE aHanory —
Hepoporas, [ocTynHa GonbWMHCTBY
paavonobuteneit n Tpebyet ana paGoTs!
HE6OMBLIOE YMCO HABECHBIX 3NEMEHTOB,
BbiNyckaeTcs kak B kopnyce DIP, Tak un
SOIC. MpuyeM BbLIXOOHOE HanpsXeHue
3303eTCA BHELUHMM PE3VCTUBHLIM Lenu-
TEeNeM, HTO MO3BONSAET YCTAHOBUTL Tpe-
6yeMOe HanpsxeHve NMUTaHWS OIS KOH-
KPETHOrO CBETOANOAA.

Cxema ¢oHaps Ha MOLLIHOM CBETOANO-
ne c¢ 6arapeeit NiTaHusa, COCTosILLen u3
AByX ranbBaHU4YECKUX 3NEMEHTOB unn
HUKENb-KaaMUEBBIX aKKyMYNSTOPOB TUMNO-
pazmepa C wim D, nokasana Ha pmc. 1.

l DA1 MC34063AD
c1 =T 7 6 53|
T 180
100 MK x ten [PWC| Ve 220 mklH
T cB1 c2 —’: > Comp swcH vDi
| 3B 1500T ’—( 1N5819
-4 +—4[GND SWE |2 \74 EL1
- L2 22 Mx[H 10WSSC-A
SA1 N *
“Bur” Ri [LR233k €3 ca e AT
/|
2% 100 Mk x 100 Mk x 6@
Puc. 1 1 x638 x638 |

WHUIMOIVHUAhVH — .OUTIvd..

6002 ‘9 5N ouUvd

~



(%))
N

QPAAUO®

"PAANO" — HAHUHAIOLLIUM

PAONO Ne 6, 2009

Apoccenb L1 — HakonUTenbHbINR, BbINPs-
mutens cobpar Ha anone VD1, koHpeHca-
Top C3 — crnaxusaowmii. BeixogHoe Ha-
npsxeHne npeobpasoBaTens Ha MUKPO-
cxeMe DA 1 3apaeTcs pe3ncTUBHbBIM OeNn-
tenem R1R2: U__ =1,25(1+R2/R1).

BbIX

Yeprex neyarHow nnartbl NMOKasaH Ha
puc. 2. OHa n3roToBneHa u3 ABYCTOPOH-
He GONBLrMPOBAHHOIO CTEKNOTEKCTONMMTA
TonwwmHon 0,5 MMm. BTopas cTopoHa oc-
TaBfieHa METANM3NPOBAHHOW U CAYXUT
AONONHUTENBbHBLIM TENNOOTBOAOM A4 CBEe-
| @30 |

K+GB1 KSA1

K1156EY5. CBeToanon MOHTUPYIOT Ha CTO-
pOHEe nnarbl, CBOGOAHOI OT 3NEMEHTOB.
Wccneposanue makeTta ¢poHaps nokasano,
YTO NpW HanNpsXxenun Nutadmsa 3 B notpeb-
nfembiit TOK cocraenseT okono 200 MA, a
PaboTOCNOCOGHOCTL COXPAHAETCs npu
CHWDXKEHUN NUTAIOLLIErO Hanpsxenns 1o 2 B.

Ha puc. 3 nokasaHa cxema $ponaps C
ANEKTPOHHBIM ynpaeBneHneM SpKOCTbIO
CBeuYEeHUN. 34ecb NPUMEHEH aHanoruyd-
Hbih nosbiwawwmii npeobpasoBarensb
HanpPsXXEHWs, €ro BbIXOJHOE HanpsXeHve
nUTaeT CBETOAMO, a ynpaBneHve
APKOCTBIO CBE4YEHWNA OCYLUECTBNAET
MUKpOKOHTponnep ATtiny15L (DD1)
dupMbl ATMEL co BcTpoeHHbiM LN
reHepaTtopoM. Mcnonb3oBanve Ta-
KOro resHeparopa no3Bonuno [o-
CTaToO4HO MNPOCTO peanv3oBaTb
MNaBHYIO PErYIMPOBKY SPKOCT PO-
Hapsa. [Mockonbky cTabunbHOCTb
BPEMEHHBIX NapamMeTpoB UMMYIb-
COB B JAHHOM CNy4ae He KpUTUYHa,
NPUMEHEH BCTPOEHHBIA reHepaTop
C BHyTpeHHen Bpemazaaioweit RC-

:020000020000FC
:100000000BC055C008C007C006CO05C004C003CO6F
:1000100002C001C000C01895A4E076£077BB74E090
:1000200078BB70E478BF70E3758F7FEF7DBDS80OEO8O
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:1000600029D0FACFC19A70EQ70BFB2EOE2CFF89455
1100070007 5E670BFB299F9CFIA3FAOF79A0FIEBDGF
:1000800019D0F8CFB29983EO0DACFB29B84EOD1CF1E
:10009000C19870E070BF78948895F894CACF7 5E6DF
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:1000B000F894189512E32FEF2A95F1F71A9509F7CE
:0200C0000895A1

:00000001FF

TOKOOrpaHU4MBalLWmUM pe3nctopom RS,
ynpaenset nunua noprta PB1. MNpu no-
SABNIEHUM HA HEeW UMMyNbCa HanpsXeHus
BbICOKOIO JIOMMHECKOrO YPOBHST TpaH3u-
ctop VT1 OTKpbIBAETCH U Ha4NHaEeT CBe-
TMTb cBeTtoauon. U3ameHeHue sipkocTu
NPOVCXOAUT 3a CHET N3MEHEHUS ANUTE b=
HOCTV YNPaBASIOLLNX UMITYNbCOB.

Mocne BknioydeHun GoHaps CBETOAMOA
Ha4YMHaeT CBETUTb NPUMEPHO Ha TPETb OT
MakcumanbsHoM apkocTu. MNpu Haxatm Ha
KHOMKYy SB1 1 ee yaepxanun apkocTb $o-
Haps NNaBHO YBENWHMBAETCA OO MaKCu-
mMasbHOW. Mpu oTnycKaHum, NocnenyoLem
HaXXaTVK 1 yaep>XaHum 3TOW KHOMKK CBETO-

VoA NNaBHO racHeT

- —» K BoiB. 8 DD1 R5 10 -
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Puc. 4

TOOWOAA, KOTOPLI YCTAaHABNMBAIOT HA Hel
M COEOMHSIOT OTPEe3kamu NpoBoaa C KOH-
TaKTHbIMU NNAOLLAAKAMU NMEPBOA CTOPOHbI
nnatbl. Bokpyr otBepcTuin Ans NpoBOLOB
Ha BTOPOW CTOpOHE donbra yaaneHa.
[MpyMeHeHbl PE3NCTOPLI ANs NOBEepxX-
HOCTHOrO MoOHTaxa PH1-12 Ttunopasmepa
1206, okcmaHble KOHREHCATOPL — TaHTa-
NOBbIE MUl MOBEPXHOCTHONO MOHTaxa
Tnopasmepa A unu B, koHpexcatop C2 —
K10-178, ppoccens L1 — RLB0912-221KL,
RLB0914-221KL, HO MOXHO NPUMEHUTbL
noaxXoasLLMIA NO pasMepamM C AONYCTUMBIM
TOKOM He MeHee 300 MA 1 MHOYKTUBHOCTLIO
ot 100 pmo 220 mklH, ppoccenb L2 —
CM322522 (tunopasmep 1206) dmpmel
BOURNS. NoMuMo ykazaHHO Ha cxeme
MUKPOCXEMbI,  MOXHO  MNPUMEHUTL

- ¢GONLIMPOBAHHOIO CTEKNIOTEKC-
= TOnwuTa TonwwmHoi 0,5 MM 1 npu-
% | MEHEHbI aHanoruyHLIe LeTanu.
MwikpokoHTponnep pabotaer no

uensio  (HoOMuHanbHan
yacrora 1600 kly), 410 NO3BO-
NUNO OTKAa3aTbCHA OT BHELLHWX e
3NEMEHTOB U YNPOCTUTb CXEMY.
Mpy nopaye nuTawowero
HanNpPsXeHus NpoUCXoauT ycra-

nporpaMme, Kogabl
—j KOTOpOK npuBepe-
Hbl B TaGnuue. Mpu
nporpamMmmpoBa-
HUKM  UCTIONB3YIOT
3aBOACKue ycTa-
HOBKN €ro KOH®U-
rypauvn.

Kak yxe ormeua-
nocb BblWe, nepe-
nenku kopnyca ¢o-
Haps He Tpebyetcs.

HOBKa MMKPOKOHTponnepa DD1

B MCXOQHOE COCTOsiHME. Y3en yCTaHOBKu
BbINONHEH Ha anemMeHnTax R4, C5. Jivnus
nopta PB2 ucnonb3oBaHa gns ynpaene-
HUS APKOCTbIO, €€ M3MEHEHME OCYLLECTB-
NKIOT HaxXaTneM Ha KHoNKy SB1 (6e3 ¢puk-
cauuu). Ynpasnsiowias nporpamma ne-
pPYOAVHECcKY ONpaLIMBaET 3Ty inHuio. Mpwn
HanV4YUM HU3KOTrO NOTMYECKOrO YPOBHS
(3aMblkaHuK KOHTaKTOB KHONKu SB1) npo-
MCXOauT NepekioyeHre pexmnma paborbl.
TpaHancTtopoMm VT1, B CTOKOBYKO LENb
KOTOpOro BKAw4en ceetoauon EL1 ¢

Mnaty (puc. 5) yc-
TaHaB/MBAIOT B OTpaxartene ¢poHaps (puc. 6)
1 3aMEeHSAIOT BbikNlovarent ¢oHaps Ha Noa-
XOAsaLLME NO KOHCTPYKLUM KHONKY 6e3 duk-
caumm 1 ManorabapuTHbIN BbIK/OHATENb.

OT pepaxuymn. [porpammbl MNKPOKOHT-
ponnepa GoHaps HaxoaaTcs Ha Halem FTP-
cepsepe o aapecy <ftp://ftp.radio.ru/
pub/2009/06/fonar.zip>.

Penaxtop — H. Hevaesa, rpagmka — H. Hevaesa.
¢oro — asTopos
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Byaywux 4emMmnmoHoOB rotoeaT B benoomyrte

Ha nepBoii cTpaHnye o6N10XKM 3TOro HoMepa XypHana — ABeHan-

yaruneTHu BOCNUTaHHUK MOJIOAEXHOro pagumoknyba "KoHTakr'

v

nocenka benoomyt Jlyxoeuukoro paiiova MockoBckoii o6nactu Cep-
revi BonkoB (RN3DBA). B nonynsapHbeix MexayHapoRHbIX COpeBHOBa-
Huax CQ WW WPX 2008 CW on 3aHan nepBoe MecTo B EBpone n BTO-
poe mecTo B Mupe no rpynne HaynHaowunx "Rookie”. MMpuatHo otme-
TUTb, YTO BCE NepBble TPY MecTa B Mupe — poccuiickne. OTnnynnuce,
Taioke Anekcangp (RK9AJZ) ns Yenabuncka n Buktop (RX3ZX) us
Benropoga. O Cepree BonkoBe u 0 pagmoknybe "KoHTakT" paccka-
3blBaeT ero pykosogurtens Bnagumup Yanneirnyn (UA3DAF).

PYWMUHCKMIA P ecTuBasib aBTOPCKON

necHu, 4to nop Camapoii. Y HOYHOro
KOCTpa cobpanch U3 pasHbiX MECT OKONO
NATUAECATN KOPOTKOBOAHOBUKOB. Chibilwy
Ouanor AByX, €We MHEe He 3HaKOMbIX
papmoniobuTeneii:

— A KTO 341eCb B 3TOM rogy ecrb?

— Mocksa, YnbsiHoBck, Caparos, Ye-
n196uHCK, besnoomyr...

— AKT0 3107

— RK3DZH.

— He 3Hato Takux.

— Torpa ¢ T060# BCe rnoHATHO, N03biB-
HOW-TO Tbl 0YOpMIUIL, a B 3pvpe, BLIXOANT,
He paboTaellib.

MoskiBHOM RK3DZH (ex UZ3DZH)
MoJloAEeXHoro paguokyydba "KoHtakT” ¢
ocenn 1987 . 3ByunT B 3pmpe NoUTU EXe-
OHEBHO. TONbKO B NETHUE MECSILBL, KOTAA B
CTeHax Halei HebonbLIOW NOCENKOBOW
LKOAB! MAOET PEMOHT M CTOUT CWJIbHbLIN
3anax Kpacku, Mbl CHXaEM CBOKO aKTUB-
HOCTb B 3 Mpe u 3aHUMaemMcs annapary-
POW 1 @HTEHHBIM XO3ANUCTBOM.

Kaxppit rog, okono Tpupuarn OeTen
PEryisipHO NOCELLAIOT 3aHATUSA HaLlero
panuocnopTUBHOIO 06LeanMHenuns. MNony-
YEeHHBLIE Ha 3aHATUSX 3HaHUS, YMEHUS U
HaBLIKW 3aKPENnAoTCH Npy NOBCEOHEB-
HoW pabote B adupe v wmmdyotcs B
COPEBHOBAHUSIX Pa3fIMyHOrO YpPOBHS, B
KOTOPbIX Mbl MOYTWM €XEHeOenbHO y4a-
crtByeMm. Hanpumep, B 2007/2008 y4eb-
HOM rofy pammokny® npuHan ydacrue
Dornee 4YeM B COpOKa COPEBHOBAHUSAX, NPU
3TOM 22 pasa No UToram STUX COPEBHOBA-
HUIA HaLLW IOHBIE PaAVOCTIOPTCMEHKI OKa-
3bIBA/IMCL B NPU30BOM TPOMKE WK KaK
Habnopatenu, wnAn Kak oOnNepaTophl
RK3DZH, unm B niMHHOM 3a4eTe.

Cepreir Bonkos (RN3DBA) npwvwen B
MOMNOAEXHEI  paauoKnyd  "KoHTakT"
(RK3DZH) B 2006 r. lMepBylo paamoCcBs3b
npoBen AoCTaroyHo ObicTpo. BMmecte c©
leopruem CypuHbim (R3D-141) un Anek-

caHopom KpewuHeBckum { RN3DAY) onu 06-
pas3oBa/M KOMawAy, KoTtopas crana nnam-
pYIOLLEN B HbIHELLUHEM COCTaBe paauvo-
knyba. [Mon pPyKOBOACTBOM neparora
I M. YannervHoit  (R3D-100), koTopas
BeLeT Y Hac obbeavHeHue "Paguortenerpa-
buna”, Cepren LOBOSb-

Kak Hanbonee onbiTHbIA Tenerpaduct,
OH NPUHUMAET y4acTue B 0oBpoN NONoBK-
HE BCEX COPEBHOBaHWA, B KOTOPLIX Mbi
ydacTByeM. B ero 6avxalilumx nnaHax —
MOBBLICUTL KaTEropuio paguocTaHumm, a
TaKkxe NpuodpecTn TpaHcmBep ang pabo-
Tet u3 gomMa. B wkone Ceprei 3HaumTcs B
YNCAIE NYHLLMX YHEHUKOB. [ToMrMO pagmo-
knyda, oH nocewaeTr PpyTOOsbHYI0 Cek-
LMo, aKTMBHO 3aHMMAETCS B TaHLEBaslb-
HOM KOSIEKTMBE, BLIMIPAJT HE OMH KOH-
KYPC XYOOXECTBEHHOrO YTEHUS (3aHMmMa-
eTcsl B TearpabHOM 06beauHeHwun). B
3TOM rofly OH OKaH4YMBAET MY3LIKIbHYIO
WwKosly No knaccy GasHa. Yxe rop kak
Cepreit cran YneHOM KafieTCKoro knacca
"CeasucT”. Koraoa xe 310 BCe OH ycrnesa-
eT — TaliHa Benmkas eCrb.

HO OBLICTPO OCBOMA TE-
nerpadHyto asbyky u
yXe 4Yepes rop, Haudan
MpOBOAMTL CBOW Mep-
Bble TenerpadHbie pa-
ouoceszn. Ol cTpe-
MUTCSl y4aCTBOBarb B
COPEBHOBAHMSAX MOB0-
ro paHra. B kadecrtBe
Habmopnatens R3D-130
MHOrokpaTtHo 6bin B
MpPU30BOIA TPOWKE pas-
JIMYHBIX  COPEBHOBA- '
HuiA. Tak, B monopoex- f
HbIX COPEBHOBAHUSIX,
MOCBSALLEHHBIX MamsTn
J1. T. Bacunbesa (U4IL), \
B 2007 r. 3aHsn1 NnepBoe
mecTo, a B 2008 . —
BTopoe. Bo Bcepoc-
CUACKMX  MOROOEX-
HbIX COPEBHOBaHUSX
"Opyx6a” Cepreit 3a-
HAN TpeTbe MecTo. B
COCTaBe  KOMaHfhbl
WKONbHUKOB RK3DZH
B tenerpadHOM Kyb-
ke Pd — Tpertbe Mec-
TO B MONOOEXHOWN -
rpynne MOST-Y. 310 . -
[aneko He MOJHbIN :
nepeyeHb ero 3achyr.
BO MHOrMx cOpeBHO-
BaHuax Cepren He-
OJHOKPaTHO BbLIMOJ-
HAN HOpPMAaTuBbl 1-ro
B3pPOC/IOr0 CNopTUB-
HOro paspsaaa.

OomyT-2009".
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Teopruii Cypus (R3D-141) u Cepreii Bonkoe (RN3DBA)
BO BpeMsi OYHbIX copeBHOBaHuii Ha YKB "Benbiii

-



=
0
x
11}
&
o

"PALUO" —

PAOMO Ne 6, 2009

Ha paanocrasyins RK3DZH unyr 3aHsrus.
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Caman NocnenHAn HOBOCTh, 26 anpena
3TOro roga Mel NPOBOAMNK y ceGs oYHoe
OIKPLITOE  1IEPBEHCIBO - MOCKOBTKOMN
obnacry No paaroceasy Ha YKB. B paHHbIX
COPCBHOBaHUAX MPUHANO Y4acTUC ACBATL
paouoknyboB. U2 MockBel — RK3AWK,
RUBAWH, RU3AWI, na Tamboea — RX3RXX,
vz Konomuel — RK3DZD, us MopluaHc-
ka — BK3RXK, na Opcka — RKSSXD, w3z
HKCRCSHOLOPOXHOrO RK3DXS, wus
Benoomyra — RK3DZH. B ¢vHan BN
44 cnopTcmena (26 komaHn). Bonkos Cep-
rei n Cypun leopruili clrann nepsuiMU
CpEin MNEAWNX WKOABHUKOB NO WUTOram
STUX COPSBHOBaHWH, 2aBoesas Kybok [ha-
Bbt ADMUHUCTRALMK. [MoGeaurencM B 3TIUX
COpPEBHOBAHWAX CYMTAETCA Pamvioknyo,
HEOPABLUMIA HauMEHbLLYIKD CyMMy Gannos
{110 NYHWKVM Pe3ylIbldIdaM B KEKAOW BO3-
paCTHO noprpynne). bnaropapa ycnexy
Cepren v leoprug oty camyio "HanmeHb-
wy CyMMy~ Habpana KOMaHa Hawero
papuokyta "KoHTakT", 3aBoesae v [hae-
Hbfi KyOOK 2TUX COPEBHUBAHWIA,

KomnakTHas paMmoOyHad aHTeHHa

AauvanasoHa 80 meTpoB
Amurpuii LIABAHOB (RVOAPS), r. Kpachoapck

MHOTUX

paanontobutenei

€CTb

3aropoaHLe aadvt 1 3a4acTyi0 He-

Pwuc. 1

OmmaMAa

7020mH0Q
aumMennbt

165"

J44m

6ONLWOK paaMep y4acTka, Ha KOTOPOM
HaXCAWTCR AOMMK, HE NO3BONRET cae-

HI0NRMOP

Mayma 12m

L 50'0m

Moxazams f]  ann nomprasye

o N

Ga: 3454& ude me

FIB: 0.00 dB; Tewr Amad, 120 rp, 2nesmpn 0 rp
F: 3850 MMy

235504 «§12.350 On

KCE: 1.8 (50.0 Ow), 16.9 (800 Cw}

Blev. 1p.: 26.2 rp. (Pwan. yowm, Bacora = 0.00 M)

L] © Total WaH

nare pocrarowko addektushyi KB
autenny. Ana DX cessen npeanouTm-
TenbHo, 4TO6L aHTeHHa wanysana noq
ManbMy yrnaMm K ropusoHTy. Kpome
TOre, €€ KOHCTPyKuusi nonxHa BbiTh
NErko NOBTOPAEMON.

Mpeanaraemas adHTexxa (pwec. 1)
vMEeT AVArpaMMYy HanpasBReHHDCTW,
CXOXYK) € TakCw gwarpaMmor Bepti-
KQLHOrO 4YeTBERTEBONHOBOIO N3sy4aTe-
na. Kak BuaHo Ha rpadukax (puc. 2),
MaKCUMYM €€ U3NYYEeHUA B BepTMKaNb-
HOW NAOCKOCTK NPWMXOAMTCH Ha yron 25°
K rOopuaOHTY. Takxe OaHUM u3 go-
CTOMHCTB YKa3aHHOMW aHTEHHb! ABRARETCH
NPOCTOTA KQHCTPYKLMUW, NOCKONBKY RAA
€€ YCTAHOBKM OOCTATOYHO VICTIONb30BATD
ABEHAALATUMETPOBYIO METANAMHECKYIO
MauTy.

MonoTHo aHTeHHb! MOXeT OblTb BbI-
MONHEHO W3 MONeBCro TenedOHHOrD
npoeona M-274. MNuradwe ocywecTB-
NAETCH B cepeauHy nioboid vi BepTw-
KanbHO PACNONOXEHHbIX GOKOBLIX CTO-
poH. Mpu cofnogeHn ykasaHHbIx pas-
MEpPOB €€ BXOAHOE CONpOTUBNEHVE
naxogutes B npeaenax 40...55 Om.

MpakTMYecKUEe WUCNBITAHUA AHTEHHB!
NOKA3aNW, 4TO OHA OAET BbWIpbIW MO
YPOBHIO CUMHanNa y yaanerHbiX KOPPec-
noHAeHTOR Ha Tpaccax 3000...6000 km,
B CPABHEHMW C TAKMMU AHTEHHAMM, KaK
"nonysonHoBwii INVERTED V", ropu-
30HTanbHas “delta-locop”™ W 4eTBepTh-
sonHoeas GP Cc OByMR paguanamu.
Pa3anuya B YpPOBHE <urHana npu
CPABHEHUW C AHTEHHOWI "NONYBONHO-
BbI  Ounonk” HA Tpaccax Cebile
3000 kM goxogut go t Ganna {6 nb).
Wamepennni KCB coctaewn 1,3...1,5
Mo ANanasony.

Or pegaxymu. Vicxoamwett ¢atn ans
DACHETAa QHTEHHE A HOPMATe *.Maa. Haxo-
AMTCR Ha Hatsem FTP-cepsepe fio agpecy
<ftp://ftp.radio.ru/pub/2009/06/
deita80.zip>.

] - At
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Pegaxmop — C. Hekpacos,
rpaguna — K. ARAPEEs, CRPUHIIOT — ABTOPA



CornacoBaHue nocnenoBartesibHOU
NIMHUEen c AONOJIHUTENIbHOM

peaKkTUBHOCTbIO
Hrops TOHYAPEHKO (DL2KQ — EU1TT), r. BouH, lepmarus

Linpokoe pacnpocTpaHeHue nporpamMm Ans moRenumpoBaHus
AHTEeHH Ha nepcoHasIbHbIX KOMMbIOTEPAX B KOPHE U3MEHUJIO NoAXonR
paguomoburenei k pa3zpaborke aHTEHHbIX CUCTEM CBOMX JIIOBUTENb-
CKUX paguocTaHymii. bonee Toro, KOMnNbIOTEPHBIE METOALI pacyeTa
AenaioT AOCTYNHbIMU peLueHnss B 3Toi obnactu, koropbie Gbinun
CNMLLUKOM TPYAHLIMYM ANs pacyeTa 6e3 rakux nporpamm. lpumepom
TOMY MOXET CAYXWUTb BapUaHT cOrnacoBaHNsl aHTEHH C MPON3BO/b-
HbIM BXOAHBIM MMINE[aHCOM, O KOTOPOM pPaccKa3biBa€TC B 3TOM
crarbe. [IpocToi N NOHATHLINA C TOYKWU 3PEHUS TeopPpuHU aHTEeHHO-
¢duaepHbIX cUCTEM, OH He OnUCbLIBaJICA B nurepartype (no KkpaiiHen
mepe, B paguoniobutensckoi) UMEHHO U3-3a C/IOXHOCTH pacyeTa.

Teopus

CornacoBaHvne OgHUM nocneposa-
TENbHBIM PEAKTMBHBIM 3NIEMEHTOM (KOH-
J[IEHCAaTOPOM WK KaTyLUKOW MHAYKTUBHO-
CTWN) B @HTEHHOW TEXHWKE O4eHb YAOOHO.
Mpexae Bcero, NOTOMY, H4TO OHO "NMpowia-
eT" u3psaHbIE NPOMaxv B U3roTOBREHUM
AHTEHHbI: aKTUBHAs 4aCTb BXOLHOrO WUM-
negaHca R menseTcs or wactoTsl cnabo, a
BO3MOXHYIO OLLMOKY B PEaKTUBHOW HacTu
jX nerko BbIGpaTeL NOACTPOMKOM Nocneno-
BaTENbHOrO PEAKTUBHOIO 3/IEMEHTA, KOM-
neHcupytowero 3to jX. lMNpuyem noa-
CTpoMKa nocneaoBaTenbHOM PeakTUBHO-
CTU No4TU He BrmsieT HA R. B otnnuve ot
COrnacoBanua napannesibHbiM PeakTuB-
HbIM 3NIEMEHTOM, NPU KOTOPOM Masno
TOro, 4TO OT aHTEHHbl HAAO0 NONYYUTb
CTPOro onpeperneHHble 3Havenns R un jX
(vHa4ye cornacoBaHue He BbLIAOET), Tak
€Lle v NOACTPOMKa COrnacylowero ane-
MEHTA BNnsieT OAHOBPEMEHHO U Ha jX, 1 Ha
R. A 31O Ou4eHb Heyao6HO.

MoaToMy cornacoBaHue OaHUM Mnocne-
[OBaTENbHBIM 3NIEMEHTOM (Hanpumep,
dunanyeckn  yASIMHEHHbI  BepTukan
0,27...0,28). ¢ nocnepoBaTenbHbIM KOH-
[EeHCaTOpOM B TOYKE NUTaHWA) UCNONb3Y-
€TCA ropasfo Yalle, YeM COornacoBaHue
napasnenbHbIM 3N1EMEHTOM (HanpumMep,
MHOYKTUBHOM LUNUNLKOK WA  oMmera-
COrnacoBaHue C napannenbHbiM KOHAEH-
CaropomMm).

Ho cornacoeaHve opHuM nocnenosa-
TeNbHbIM PEAKTUBHBLIM 311EMEeHTOM Tpeby-
€T, 4To6bl aHTeHHa nMena 6bi R,=50 OM.
MNop Takoe R, aHTEHHY 1 NPOEKTUPYIOT, a
nonyumBLUEECs NPU 3TOM jX, KOMMNEHCU-
PYIOT  NOCnenoBaTenbHOW  peakTuB-
HOCTLI0. 3aeckb R, 1 X, — COOTBETCTBEHHO
aKTUBHaA W peakTVMBHAs COCTaBSOWME
BXOAHOrO COMPOTUMBIIEHUS  AHTEHHbI.
Knaccuueckuii npyMep Takoh aHTEHHbI —
YNOMWHABLUMIACA yaNMHEHHbIh GP C Bbi-
corton 0,27...0,28%k. OnHako nony4uTb
R.=50 OM y camoit aHTEHHb! YOAeTCs He
Bcerga. B Ttakmx cnysasx cornacosaHuie
OOHOW NOCNeaoBaTeNnbLHOW  peakTUB-
HOCTbIO HEBO3MOXHO. 3HauuT, NpUaeTCs
no6asnATh €le OAvH SNEMEHT.

[lycTb Mbl ¥ME€eM aHTEeHHy C npo-
M3BOMbHBIMK X, 1 R, U HE MOXeEM no
KaKUM-TO NPUHNHAM M3MEHATb UX FTEOMET-
puen aHTeHhol. Mpuyem R, He pasHO
50 Om.

B paHHOM cuTyaumu gns Toro, STtobbi
MOXHO GbiNio NPUMEHSTL NoCnefoBarTenb-
HYI0 PEaKTMBHOCTb A1 KoMneHcaumm jX,
CHavana Hafo 4Y4eM-TO TpaHcHOpPMUpPO-
Barb umeloweecs R, B 50 OM. A 4yTo y Hac
conpoTuBnenve TpaHchopmupyeT? Mpa-
BUNbHO, ANMHHAs MvHus. B nnHum ¢ Bon-
HOBbIM CcONpoTUBNenHnemM W akTuBHas
4acTb MMneaaHca mensietcs ot W/KCB no
WxKCB. Tak 410, ecnv KCB He paeeH 1 (a
OH 1 He paBeH, pas TpebyeTcs cornacosa-
HWE), TO, ABWIasCb BAOMb MMHUKN, MOXHO
HaTK TO4KY, B kKoTOopoit R=50 Om.

KoHeuHo, nuHma TpaHchopMmpyeT un
Xa. Ho onsa Hac 310 He OYeHb BaxHO. Beapb
nocnegoBaTeENbHO BKNIONEHHBIE KOHAEH-
carop wWin KaTtylwkKa CKOMMNEHCUPYIOT TO,
4YTO MbI NONy4aeMm riocne TpaHcpopmaumm
nuHmen jX.

suiwe KNA CY. Uudpy KNA ans koHkpeT-
HOrO Cny4as MoKa3blBaOT NPOrpaMMbl
mopenvposarms GAL-ANA [1] (B okHe
Match, zaknagka 2S-match) B aBTroma-
TMHECKOM pexume u APAK-EL [2] B pyu-
HOM.

2. KongeHcaTopbl MMEIOT MEHbLUVE
rabaputsl 1 notepu, 4em karyiwku. No-
3TOMY NPEANOHTUTENBHEE MMETL NONOXU-
TenbHoe jX Ha BbIXOA4E cornacylowen
nvHum. [Ins ee kOMNeHcaumn Kak pas u
TpebyeTcs KOHOEHcaTop.

3. Mecrto yctaHoBkn CY. MHorpga npum-
XOAWUTCS YOJMHATD SHWIO, 4TOGbI Gbin
yao6HbI OCTYN ANs NOACTPOMKV nocne-
[OBAaTENbHOM PEaKTMBHOCTU. A 3TO, Kak
Mbl BUZENM Bhillle, CKOpee BCero, rnorpe-
GyeTca n3-3a OTMuUS PeasnbHOro UMne-
[@HCa aHTEHHbI OT PACYETHOIO.

Pacuer

OnucaHHoe COrnacoBaHWE aBTOMAaTu-
qeckn cuutaer GAL-ANA [1] (B OkHe
Match, 3aknaaka 2S-match). Ho Tak kak
Ha MOMEHT HanucaHua 3TOW CTaTbn B
obwenocTynHoit memo-sepcun GAL-ANA
3TO OKHO eLUe OTCYTCTBYET, TO, HTO6bI NO-
[EenUTBCA C YMTaTens MK, NPUAETCA NOMb-
30BaTbCA WMHCTPYMEHTaMW MONpoLue —
MMANA-GAL [3] v APAK-EL [2] — n
o6xonuTeca 6e3 aBTOMaTUKK K CepBMUCa.
Ho He 6bino 6bl cHacTbsl, Aa@ HEcHacTbe
NoMoXeT rnybxe pazobparbecsa Ha npume-
pax.

MNpumep 1. 2,=20+j20 Om; F=14,15 Mlu.
3apas atn paHHble B APAK-EL, nony-
4YMM, YTO NOCNENOBATENbHbLIA OTPE3OK
kabens RG213 (50 OM) c ¢wmaunyeckon
pvHot 1,35 M (koadduLMeHT ykopoue-
Hua 0,67) TpaHcdopMupyeT nMneaaHc

KTX W1 50 Om
*@—ﬂ — 5
i 20 Om
Cc201ne ¢=1.35m
R 20 Om

PazopBaB NMHWIO B HAOEHHOW TO4KE
{c R=50 Om) » BKNIOYMB TaMm NocneaoBa-
TenbHble KaTylKy WMHAOYKTUBHOCTW Wu
KOHAEHCATOpP A1 KOMNEHCAUMM MONY4MB-
LIerocs B 3101 TOHKE jX, Mbl NMOMYYUM TOu-
HOe cornacosanve. HazoBeM OnuMCaHHbIv
NpyHUWN 2S-cormnacoBaHNEM (2 — NoToMy,
YTO ABA 3neMeHTa; S — OT aHmn. serial —
nocnenoBaTenbHblit).

Touek, rge akTMBHAA 4acTb COMNPOTUB-
NEHUS NMHUK CTAHOBUTCA paBHOM 50 OMm,
Ha o/MHE KUK A/2 GyOeT Kak MUHUMYM
aBe. W, eCTeCTBEHHO, Takue TO4KU, KaK u
BCE NPOLUECCHI B NMHWMK, MOBTOPRAIOTCS
4Yepes3 kaxaple nonBonHbl. KoHkpeTHas
TOuKA (T. €. A/IHA INHUKN OT aHTEHHbI 10
MECTa YCTaHOBKW KOMMEHCUpYIoLLen
NocnefoBaTenbHOM PEaKTUBHOCTH) BbIOU-
paercs u3 cnegytoLumx coobpaxeHnii.

1. JINHUSA OT TOHKM BKIIOHEHUS peak-
TUBHOIO 3neMeHTa g0 aHTEHHbl HE corna-
coBaHa. 03TOMy YeM OHa Kopoue, TeM

aHTeHHbl B Z,=50+j56 OM. MNocnepoBa-
TenbHbIA KOHAEHCATOp € X=-56 OM (Ha
yactote 14,15 MI'y ero eMKOCTb AO/KHA
6biTb 201 NP) ocTaBngeT yncTbie 50 OM.

MonyumBLIancs cxema cornacywoLwen
uenu nokaszaHa Ha pucyHke. [lonoca
cornacosanns no KCB<1,1 cocraenser
1 Mru. KN4 navHmm — 98 %.

N3yunm Bonpoc 06 ycTonunBOCTY Ta-
KOro cornacoeanust. MNycTb Hawa aHTeH-
Ha Ha MpPaKTUKe WMEET HE PaCHETHbIN
mmnepaHc Z,=20+j20 Om, a MeHblunit —
Z,=18+j16 OM (T. €. Mbl MPOMaxHYNNCb
no 4acTtoTte BBepx). A cornacymwouee
YCTPOWCTBO pacCYuTany Ha WUCXOJHOoe
Z.=20+j20 OM. U kabenb oTpesanu Ucxo-
O U3 3TOro pacuyera, T. €. ANUHOW
1,35 M. Kakoit KCB Mbl CMOXeM J0CTU4b
TONbKO NOACTPOWKOW KOHAaewcaTtopa?
Mogenvpyiowas nporpaMma nokasbisa-
eT, 4TO npw TakoM (OWnBOo4HHOM)
Z,=18+j16 OM ”n HEeu3MeHHOW anvHe

MeEBEO O — ..ountvd..
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nvnum 1,35 M npu koHaeHcartope 240 nd
MOXHO nonyuute KCB=1,25. 370, 6€3y-
CNOBHO, HE WAeanbHOE COrnacoBaHue,
HO He 3abyabTe, HTO peyb UAET O CEPLE3-
Hou, Ha 20 % owwnbke no jX, n 10 %
owwubke no R..

Ecnu xe Mbl npoMaxHeMcs B UMNeaaH-
Ce aHTEHHE Ha Te Xe MPOLUEHTbI, HO BBEPX
(aHTEeHHa OKaXEeTCHA HUXE MO HaCTOTe, HEM
6bino paccunTaHo), T. e. Z,=22+j24 Om, 1O
C KOHOEHCAToOpOM eMKocTbio 165 nd
CHOBa cMOXeM nonyunTtb KCB=1,25.

Takum ob6pasom, 6e3 noacTpoiiku
LNVHBI IMHUK 2S-cornacoBaHue NpoLuaeT
npoMaxu no jX, +20 % u no R, 10 %.
3T0r0 BronHe gOCTaTo4HO, HTO6L! BEIGpATh
nony4{aemble Ha npakTuke pasbpock..

Mpumep 2. Z,=35-j50 Om; F=7,05 MI'u.

APAK-EL roBopwur, 4TO OTPe30K kabens
RG213 (50 OM) ¢ duauyeckon BIVHOM
8,74 M TpaHcdopmMupyeT Hawe Z, B
Z,=50+j58,6 OM. MNocnepoBatenbHblit KOH-
nexcatop ¢ jX=-58,6 OM (hHa uacTtoTe
7,05 Ml ero emkocTb AomkHa ObiTb
385 nd) ybepeT peakTMBHOCTbL 1 OCTaBUT
qyucTble 50 Om.

MNonyuunBlwasica cornacylowas uenb
MMEET TaKylO Xe CXeMy, KaK v npegblay-
wast. KMNA nuHum, HeBavpas Ha 6onbluyio
LJVHY, AOCTATOYHO BLICOK W COCTaBnsieT
95 %.

MNpumep 3. Z2,=150+50 Om; F=21,2 MIu.

N3 APAK-EL B1aHO, 4TO OTpe30k kabe-
na RG213 ¢ duanyeckon pgnmHon 4,07 m
TpaHCcHOPMMPYET UMMEOAHC AHTEHHbI B
Z,=50+j61,3 OM. MNocnepoBartenkHbIA KOH-
neHcatop ¢ jX=-61,3 OmM (Ha yactoTe
21,2 My ero emMKocTb A0AXHa O6biTb
122 n®) pact uynctbie 50 Om. KNA nn-
Hun — 95 %.

B paHHOM cnydae Ans yKOpoYeHus
JIHWM MOXHO BbIBpaTb oKy 0,9 M. Mpun
atom Z,=50-j65,8 Om. Mocnepoearenb-
Hasa kaTtywka c jX=+65,8 OM (Ha wacTtoTe
21,2 MI'u ee MHOYKTUBHOCTb A0/MKHA ObiTh
0,5 MkI'H) coenaet akTuBHbie 50 Om. KM,
6onee KOPOTKO NMHWKM MOBLILLIAETCA A0
99 %. U xoTa B TakoM BapuaHte HebGornb-
Lune notepy ecTb U B KaTywke, obLuwmit
KA, cornacoBaHus Nony4aeTcs Bbille.

Mpumep 4. Z,=150+j0 Om; F=3,65 MI'u.

HaknoHHbI TpeyronbHUK guanasoHa
80 MeTPOB UMEET Ha PE30OHAHCHO YacTO-
Te BXOQHOE COMNPOTMBIEHME NPUMEPHO
Z,=150+j0 OM. lMpumeHsAeMbit 06bIHHO
AN COrMacoBaHWs 3TOW AHTEHHbI A/4
TpaHchopmaTop u3 kabens 75 OMm paer
HETO4YHOE COrnacoBaHVe.

Mcnpaeum cutyauuio. BHeca uexon-
Hble paaHHble B APAK-EL, nonyumm, 4to
kabenb RG11 (75 OM) ¢ dpmamnyeckoin gnm-
Hoit 8,39 M TpaHchopMUpyeT uMmnepsaHc
aHTeHHbl B Z,=50-j35 OM. Mocnepo-
BatenbHas katywka ¢ jX=350m (Ha
yactote 3,65 MI'u ee WHAYKTUBHOCTL
nomkHa 6bite 1,52 MkH) aact R=50 Om.
KNAa nmnmn — 97 %.

Ecnv KaTyLUKy MHAYKTMBHOCTY NpUMe-
HSITb HE XO4ETCH, TO OTPE30K TOro Xe kabens
onvHont 18,66 M pact Z,=50+j31,4 Om.
lMocnepoBatenbHbii  KOHOEHCATOP C
X=-31,4 Om (Ha uacTtoTe 3,65 My ero
€MKOCTb AonxHa 6bitb 1388 nd) ocrtas-
nger uquctole 50 Om. MMpaBga, Gonee
AnvHHas nuins nveet KMNJ nomeHbwe —
93 %.

Mpumep 5. Z,=25+j0 Om; F=10,1 M.

Takoe BXOQHOEe CONMpOTUBNEHWE UMEET
pe3oHaHcHbIh GP anuHoi A/4. O6bivHOE
COrnacoBaHWE €ro He CAMLKOM yano6Ho. B
HalleM xe cny4ae nocnenoBaTenbHbIM
Kycok kabens RG213 (50 OMm) ¢ dpuamnye-
ckoit pnvHon 2,94 M Tpancdopmupyet
MMNeaaHc aHTeHHwbl B Z,=50+j34,5 Om.
MNocnepoBartenbHblA  KOHAOEHCATOP C
X=-34,50m (Ha yacTtotre 10,1 MI'y ero
€eMKOCTb aomxHa Gbite 456 nd) ocras-
naet unctoie 50 OM. Tak kak oTpez3ok
kabens KOPOTKWiA, TO MOMy4aeTCs BbICO-
kuih KN4 — 99 %.

KoHcTpykums

Ecnu ans cornacoBanus i CHUXeHus
vcnonbayeTcs pasHbii kabenb (peako,
HO ObIBAET, CM. HeTBEPTLIA NpuMep), B
TO4YKEe COeOuHeHus YCTaHaBNMBAaETCH
Kopo6Ka C repMeTuyHbIMKU BBOAAMMU
(HanpuMep, 3NEeKTPOTEXHUHYECKAs, ANS
HapY>XHOW MpPOBOAKW), BHYTPU KOTOPOW
onneTk kabenew cpawmBalOTCA HEMO-
CPEeACTBEHHO, a MexXAay LEHTpanbHbIMK
XUnaMu BrnavBaeTCs KOHAEHcATop wnn
KarvyLrka.

Ecnn pns cornacoBanusi U CHUXEHUS
npuMmeHsieTcss oavH kabenb (a Tak vawe
BCEro u OblBA€T), TO KOHCTPYKUMS eLue
npowue. Ta xe Kopobka ¢ repMeTUHHbIMU
BBOAAMY HaaeBaeTcs Ha kabenb. BHyTpu
KOPOOKK aKKypaTHO BCKPbIBAETCA BHELL-
Has nsonaumna kabens. Ero onnetka 6e3
pa3pylleHns CABUraeTcs B CTOPOHY, a
LieHTpanbHana xuna paspesaercs. Mexay
ee KOHUAMW BravBaeTCsi KOHAEHcaTop
WK KaTyLUKa.

JononkutenbHbiM yao6CTBOM SBRSIET-
cA TO, 4TO HacTpoiika CY (1. e. noacTpoOn-
Ka KOHAEeHcaTopa UM KaTyLuKu Nno MUHU-
mymy KCB) npousBoantcs He B TO4KE
NUTAHNA AHTEHHBI, @ HECKOJILKMMMK METPa-
MU HMXE. 3Ta KOHCTPYKTMBHAA OCOOGEH-
HOCTb MOXeT ObiTb BecbMa NONe3Hoik,
vMmes B Buay OOLINHYIO TPYAHOAOCTYN-
HOCTb TOYKW NUTaHUA (BBICOKO Ha MauTe
WM [Aaneko OT CTEHbl MeXZy AoMamu).
Bonee Toro, paccuuteiBas onvHy kabens,
MMEET CMbIC/ BbiGpaTh ee Tako, HToObI
br3MYECKN KOHOEHCAaTop (Mnu KaTywka)
CY okazanca 6bl B nerkOoaoCTYNHOM
Mecte. KOHEeYHO, 3TO HECKONBKO CHU3UT
KNAQ, Ho 3a ypob6CTBO HACTPOMKU Hano
nNaTuTb.

3aknioyeHue

2S-cornacoBaHue MOXET BbiTb C ycne-
XOM NPUMEHEHO B GONLLUMHCTBE CyHaeB.
MNpocTaa KOHCTPYKUMA, Manebie 3arparhbl,
yno6CTBO HaCTPOMKM M HW3Kas KPWUTWY-
HOCTb K pasbpocy umnenaHca aHTEHHb
[EenalT Takoe COrnacoBaHne BeCbma
npuBneKarenbHbIM.

JINTEPATYPA

1. MporpaMMa MOAENUPOBAHUA  AHTEHH
GAL-ANA. — <http://di2kq.de/galana/
indexr.htm>.

2. Nporpamma pacveTa nunmii APAK-EL. —
<http://di2kq.de/mmana/4-4.htm>.

3. TporpamMMa MOAENMPOBaHMS AHTEHH
MMANA-GAL. — <http://dI2kq.de/mmana/
4-1.htm>.

Penaxtop — C. Hekpacos, ¢oro — asropa

€ NpeTeHays Ha OpWIrnHanNbHOCTD,

PeLUNNCA-Taku pacckasarb O KOHCT-
pykuun csoeir YKB aHTeHHbl. Upes He
HOBA, 3TO 06bMHLIA GP 1/4) s gnana-
30Ha 144 MI, "0QvHAKOBO NNOXO w3ny-
yawuit BO BCE CTOPOHbI". M3IOMUHKa
KOHCTPYKUMK B TOM, HTO /11 €€ U3roTOB-
nexuns O6bliM MCNONb30OBAHLI 3/IEMEHTHI
nomallHer yteapu. Tak, Hanpumep, BuG-
paTop aHTEHHblI BLINONHEH M3 TPy6 OT
WTAHM CTAPOro MbiNecoca, a U3onsTop
AHTEHHb! 1 OCHOBaHWE Ons ee KpenneHns
K MauyTe — 3TO NNacTUKOBLIE perynupye-
MBbIE HOXKW OT NPULLELLIEN B HErOAHOCTb
KYXOHHO Mebenu.

3CKu3 KOHCTPYKUMWM @HTEHHb!I npep-
craBneH Ha puc. 1. Bubparop 6 cocraeneH
3 OBYX aIOMUHUEBBLIX TPYG AvameTpoMm
32 mm. Ero pamHa ¢ yqeTom kKoadduLmeH-
Ta yKopouenus — 455 mMm. B mecTe CTbi-
KOBKW TPYObl NMpeasaputensHo 06GnyXeHb!
LIMHKOBO-0M0OBAHHLIM Npunoem LIOMM-40, a
3aTeM NPOoNnasiHbl No OKpyxXHocTu. K Bepx-
HeMy Topuy BubOparopa npunasH Auck 5
avameTpoM 36 MM 13 GONLIMPOBaHHOIO
CTEKNOTEKCTONNTA, 3aKPbIBAIOLLWIA BHYT-
PEHHIOI NONOCTb BuGparopa. Bubparop
BCTaBNeH B PErympyemylo 4acTb 7 nnactv-
KOBOW HOXKU-n3onsTopa 8 v 3agukempo-
BaH TaM NOCPEACTBOM CUIMKOHOBOIO rep-
MeTuKa. B cTeHKe HvkHero Topua Bubparo-
pa NpeaBapuTensHO NPOCBEPSIEHO OTBEP-
CTve, B KOTOPOE MpONyLLEH 1 NPONasH ¢
OBYX CTOPOH, BHYTPEHHEI W HapyXHOW,
MefHbiit nposoa 9 anametpom 0,75 MM 1
onvHon 5...6 cM. OH coeamHseT Bubpartop
C UeHTpasibHbiM KOHTAKTOM BY pasbema 2
— poseTtkoit CP-50-73®B, koTtopas ycra-
HOBNEHa B aHe HOXkW. lNog ¢pnaHeu, po3eT-
KU MOA/IOXEHA MOHTaXHas Wwarba ¢ nene-
CTKOM 3, K KOTOPOMY MnpunasH NpoBOA,
coeavHsowmi kopnyc BY pasbema ¢ waii-
6014 4, BbLIPE3aHHOW W3 OLHOCTOPOHHE
dONbrMPOBAHHOIO CTEKNOTEKCTONUTA TON-
wyHoM 2 MMm. K aToit waiibe NprBUHYEHbI
yeTbipe NpoTneoeeca 10, PacnoNOXEHHLIX
no okpyxHoctn uepe3 90°. Ponbra nog
KPENeXHbIMKY raikamm aomxHa 6t 06ny-
»eHa. MpoTMBOBECH! M3rOTOBNEHBI 13 GU-
METaNNINYECKO MPOBONOKN [MaMETPOM
4 mm. Ux pnHa, msHakanbHas 490 mm,
YTOuHsIeTCs N0 MUHMMYMY KCB nameHeHmn-
€M VX YITia HaKNOHA MO OTHOLLEHWIO K BUG-
paTtopy. Tak Kak KOHUbI MPOTUBOBECOB
BbINOSHSIIOT TAKXE YHKLMIO CTAMVMBAOLLMX
BCIO KOHCTPYKLIMIO LLUIMWIIEK, HA 3TMX KOHLIAX
HapesaHa pe3b6a M4 1 HaBMHYEHLI CaMO-
KOHTpSiLUMECa raiikv c wanbamn. Heob-
xoaMMasa OavHa pe3bbbi onpepensieTcs
TOMWMHOW "C3HABMYA", NOKa3aHHOro Ha
puc. 1, B KOTOPLIA Takxke BXOOAT Pe3nHo-
Bble repMeTuavpyiowme npoknagky 11
TONWWMHOM HE MeHee 2 MM 1 (naHeL, BTO-
PO NNACTUKOBOWM HOXKM — OCHOBaHuA 1.

HapyxHble gnameTpbl TEKCTONMTOBOM
waibbl v PE3VHOBLIX NMPOKNAAOK, Pacnono-
XEHVE 1 AnaMETPbl OTBEPCTU B HUX AOK-
Hbl COOTBETCTBOBATL pasMepam u OTBep-
CTMSIM BO pnaHue HOXKU-N30A\TOPA.

[ng 3auuThl OT arMocdepHbIX BO3AEit-
CTBWit NoBepx BubpaTopa HaneTa v obxara
Tepmoycaxusaemas Tpybka. Ee Bepx pac-
NAaBneH 1 PacryIOLLEH B TUCKaX B FOPSYEM
cocTosHuK, obecrneqrBan Heobxoaumyio
repMeTUyHOCTL. HykHme raiiku M4 gonon-
HWUTENBLHO 3aKOHTPEHLI, U BCe pe3bBoBbie
COEAVHEHWS CMa3aHbl CONMAONOM.

OcHoBaHve 1 HapeTo Ha MeTannuye-
CKYI0 MauTy-Tpyby, BHYTPWM KOTOPOW Npo-



noxXeH ¢uaep. HTobet AHTEHHY He COpRANO
AHTeHHa gunana3oHa 144 Mllu roXeH el HTOG aTery ve CopEano
OCHOBaHWU M B MaNTe NPOCEEPNEHD CKBO3-

Amurpuss UHOBEMLUEB (UA1ZKi), r. MypMaHex HblE OTBEPCTHS 12 AWameTPoM 6,5 Mm,
Hepe3 KOTOPHIE NPONYILEHE! KpEreXHuie

\
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! Bontel MBx55. Braropapa 3tvM Mepam
I| 11 AHTEHHY NIENKOC NEMOHTUPORATH B8 NPOBE-
4

aenuvsa npogunaktvkd. Ha dororpagusx
) puc. 2, 3 COCTBETCTBEHHO NOKA3aHbI
¥ DETANV N BHELLHWIA BUA, AHTEHHBL.

B ycnosusix 3anonsipsa 3ra HECNIOKKAA,
. HO HROEXHAA AHTEHHA SKCNMYATUPYETCA
1 i q aBTOPOM C BeCHbl 2008 rofna. KoHCTRyKUms)
» N XECTKas, BETPOYCTOUMUBAS U 3a CHeT Bui-
patopa GORbLIOr0 AVAMETPa ACCTATOHHO
WMPOKONONOCHaN Npvt Npremnemom KCB.
" Ee HacTporka NpouaBoamnace ¢ NOMOLULIO
J nputopa MFRJ-259B no munmmymy KCB
12 {1,2) nnA paboTh HA HaCTOTE MECTHOrO YM

pervrepa RR1ZB — 145,7 M.

Penakrop — C. Hexpaeos, rpadvea — 10, Angpees,
o1 — asTopa

UEBED 0 — .oUTtvd..

Puc, 1 1

Puc. 2 cPP

X Ha npowepwem B anpene Bropom creaje
Coiosa paguonctntenen POccuM NpesuaeHTom
. N CPP nabpau Poman Tomac (RZ3AA). B coctae
' npeavovymMa CPP pownw Auppew Mepeakoe
(UASXC, npeacraButent Cesepo-3anagHoro
denepansHOro okpyra); Apremuin AGpamos
(RD3MA, npegactasurens LienTpansHoro ¢ese-
pansHarae okpyra); leopruit  MNytwvHCkua
{RVELJK, npeacrasutens OxHoro denepans-
Horo okpyra), Bnagvmmp Pstoe (RALLW, npeg-
crasuTens MpuBONXKCKOTo GeaspancHora orpy-
ra), Opuin Kypuroia (UASAM, npencrasvrenc
Ypaneckoro desepancHoro okpyra); eHHaguin
Enenko {UASUR, npeacraevtens Cubupckoro
pepepansHoro okpyra); BukTop MyapeHko
(VAOLDX, npeacvaeutens [antHeBOCTOYHOMG
pepepansHoro okpyra): SleoHua KoeaneBCkuiA
(RZ3DU), SecHug Muxanesckuin (RLIBW),
WUrope Mpuropees (RV3DA), Omurpuii BopoHuH
{RV3DUT), Anexcamgp Kymuko (RN1CA),
Huronait {orvapos (RA3TT), Anapeir YecrokoB
{UA3AB). M3bpaHa 1 peeu3UOHHAN KOMUCCUS
CPP, B kOTOpPYKW BownM Baaum KyaoMun
(UA3TL, npeacepnarene), Hwkonaw Caxap
{RU3DG), Anercannp lNaac (RAGYY).
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HecMMMeTpPHMUYHDbIN TPanoBbIA

AUNnonb

Poman CEPFEEB (RNSRQ), r. LlaapnHcx Kyprancxoii o6n.

peaun paguonkburenein Hawnm 6one.-

woe pacnpocTpaHenve Tpexauana-
3pHHble (40, B0 » 160 MeTpoB) crmmeT-
pUYHBIE TPANOBbLIE AWNOAK, AHTEHHBI
3roro Tuna o6naaanT AWML OAHUM Npe-
VMYLUECTBOM — WX OMar paMMbl HaNpaB-
NEHHOCTY Ha Pa3HbIX AMANa30Hax CoBNa-
natoT. Hepoctatkv — 60nblas TpyaceM-
KOCTL U3TOTOBNEHNA, NOBLILEHHBIA BEC,
3HAYUTENbHAA NapyCHOCTL, Y2Kaa Nono-
€a HA HX3KONACTOTHBIX AUMANa3cHax KU He
CaMmble BHBAWWECs noKa3arenu no
KCB.

M3BECTHBI U OOBOALHO MHTEPECHLIE
Aana pagronobutenein MHOroguanaacH-
HBIE HECMMMETPMUHBIE gMnonn. OCHOB-
HOI MX HEAOCTATOK COCTOUT B TOM, HTO
HA CAMOM HW3KOYACTOTHOM AVANAa30HEe
MakCUMYM AnarpamMMel HANPaBNEHHO-
ctr 0beiyHO noeepHyT Ha 90 rpag.
OTHOCWTENBHO MaKCVMYMOB HA OPYrvx
Avana3loHax. Y4acro 310 BbI3nBaeT
HeynoBCTBO, 1 OT TAKMX GHTEHH OTKa3H-
BAKTCA.

110 Om m

MHe yganock co3nate KOMBUHALUIO
AHTEHH 3TUX ABYX TUINOB — HECUMMETPUY-
HbIi TPanNCBELIY guNenk. Ha pasHex gua-
nasoHax OH obOnapaer avarpamMMammn
HANPABNEHHOCTH, CXOXUMW C aMarpam-
MaMKU OBBINHBIX CUMMETPUYHBIX BUIoNen,
a ANR €ro AaroToBNREHUS TREOYETCA BABOS
MEHBLUEE “UCHO KOHTYPOB—TPANOB.

3CKkna  TpexauanaldoHHOR AHTEHHb
nokaaas Ha puc. 1. PazMepb! yKasaHb
AN BLICOTH Noaseca 15 M (Bes ckobok) v
30 m (B troOKax). Ecnu aHTeHHY Npeano-
Naraercy BuiNQAHUTL M3 HEPACNNETEeHHO~
rO NONEBOTO NPOBOAA, BCE 3NEMEHTH
HEOOXOANMMO YKOPOTUTE NPUBNNAUTENLHO
Ha 2,8 %.

B avranaszoxe 40 MeTpos paloTaer yua-
CTOK NPABOro NMAewa gunons OT TOYKKU
nuTanns ao KoHTypa L1C1, HacTpoerHHoro
Ha sacroty 7,05 MMy. O6pazyetcs He-
CUMMETPWYHBI AUNORL C DTHOWEHWEM
OnHbE rney 2: 1.

B auvanazoHe 80 MeTpoB K HEMY Nog-
KNICHAETCA OTPE30K MEXQY KOHTYpamu

7w

’ 14 M
{1525 m)
I

5.5 M

32m
{31 ™)

Puc. 1

1,8 My

3,5MMNy

7 My
0B =8,09 aBwn

L1C? u L2C2, 41O CO388ET AUNONL C TEM
Xe@ OTHOWEHWEM ANWHbt ey, Ho Gonee
LUIMHHOE TeNepkb Crnpaea.

B ananaaone 160 metpoe paGoTtaer
BCE MONOTHO aHTEHHbI, OTHOWEHWE ANKn-
Hbt NAEN 30ECh CYLWECTBEHHO UHOE, YeM
Ha GOREe BbICOKOYACTOTHBIX AWanaso-
HaxX, HO 3@ CHET VHOYKTMBHOrQ COnpo-
TUBREHWR PaACCTPOEHHBIX KOHTYPOB
aHTeHHA NONYNAETCA YKOPOYEHHOW, K
TOMY X€ OHA NOABELeHa H3 CPABHU-
TENbHO HEBONBLILOM BLICOTE. TO HEMHO-
ro yMeHbLWAET ee BXOAHDE CONPOTUBNE-
HWE, KOTOPOE HA BCEX AVMAanaloHax oka-
auBaeTen 6anakm K 110 Om.

Ipy NOAKNICHEHMU K TAKOW AHTEHHE
$raepa m3 koakcuanbHoro kabens ¢
BOJSIHOBLIM ~ cOnpoTusnednem 50 OM
yepes TpaHchopmaTop ¢ ko3 Puuven-
TOM TpaHCcPOpPMAaLUU CONPOTUBIEHUSR
1:2,56 MuHuUManeHbie 3Havexun KCB 8
éuaepe He npeeblwaoT 1,25,

MarHnTonpoeoaoM TparchopmMaTo-
pa cnyxar age ¢eppuToBbie TRYOKU,
CHATEIE € KOMNbIoTEpHOTO VGA-Katens.
OB6MOTKa, NOAKNKHEHHAA K AHTEHHE,
COCTOUT 13 2x2,5 BUTKOB, a COBOVIHEH-
HaA ¢ puaepoM — us Tpex. Nogpothee
o6 wsrovoBneHuw Tpaxcdopmaropa
MOXHO Y3HaTb HA WHTEPHET-HOpyMax
[t} v [2].

ONUCaHHYI0 aHTEHHY HEeaOoNyCTUMO
coeavHaTe ¢ GuaepoM uepes asTo-
TpaHCchOPMaTopPL!, ONUCaHUR KOTOPbIX
4acTo BCTPEYalOTCA B NUTEPATYPE.
MNockonbky QMNONbk HECUMMETPUYEH, TI0
BHELUHER CTOPOHE ONNETKW koaxcuanb-
HOro kabena noTEYEeT BLICOKONACTOTHBIN
TOK. 3TO BbIZOBET HABDAKWU Ha CLTOBYIO
annapaTypy W, 4t0 CaMoe€ HEeNpusTHOE,
noMexn TenesusopaMm cocegeir. B
nobom cnywae Ha HEKOTOPOM PACCTOSR-
HUV OT HECMMMETPUHHOIQ Ourona Ha
dnaepe NOResHEe YCTAHOBWTL 3Arpaav-
TENbHEA ApOCCenb.

Ana cTekaHns ¢ aHTERHbI
CTaTUHECKOr0 3apana Heobxo-
AWM PE3VICTOP CONPOTUBAEHN-
em okono 100 kOM (TO4HBINA
HOMUWHAN HE UMEET 3HAYEHUR).
Erc nogkniosaioT Mexay on-
netkov kabena vt CpeaHen Tou-
KO OBMOTKW TpaHCHOPMATO-
pa, COEBANHEHHOW C 8HTEHHON.
Buuzy onnetky  cneapyet
3a3eMNUTL.

Tpansl {kOHTypb! LI1C1 u
L2C2) npowe BCEro viaroto-
BUTb M3 KOAKCUANLHOro Kate-
na. Paccumrars Mx NOMOXeT
nporpamma TRAP-RUS, koto-
PYI0 MOXHO HANTU NO aapecy
<http://di2kq.de/soft/
Trap_rus.zip>. PekoMeHayic

3w

MUCMNONB30BATE KOHCTPYKLMIO
Tpana, W300paxeHHylo B
cratbe [3] Ha prec. 1, v npu-
MEHUTL HEOOPOroin rubkwiA
kaGeno PK-78-4-12, 4T0 NO3BOAMUT Noa-
BOQWUTbL K @HTEHHE MOLWMOCTL Bonee
kunoBaTtTa. Ucnonw3osate kabennt co
BCNEHEHHHM AWBNEKTPUKOM HE CTOWT.
dotorpadut NOAOGHLIX TPANOE eCTh B
cTatee [4], He cnegyeT TONBKO pacnavi-
Bary kabenk MO MNPUBEREHHOW Tam
cxeMe. Kak HacTpovTb Tpans, aymaio,
NOHATHO BCEM.

Ha pwe. 2 nokazane  pacyeTHule
OVArPAMMBl HANPABNEHHOCTU AHTEHHBI



B Pa3HbIX AuanasoHax npu BeICOTe Noa-
Beca 30 M (meBATM3TAXHOE 3AaHME).
He6onbwwue wuckaxeHns wux ©GOpPMbI
Bbl3BaHbl HECUMMETPUYHOCTbIO aHTEeH-
Hbl, @ TakKXe HEenNnONHbIM 3anupaHuem
TOKa TpanamMu. CTpallHOro B 3TOM Huye-
ro Hert, 6nuanexawme npeaMeTs Bau-
A0T Ha AuarpaMMy HanpaBneHHOCTU
Gonblue.

B amnanasoxe 40 MeTPOB aHTEHHY
HacTpamBaioT NPONOPLMOHANBHBIM W3-
MEHEHWEM ANMHBI EBOro nneya n 6am-
XaWLWEero K TOYKe NUTanus oTpeska npa-
BOro (oo kontypa L1C1). B gnanasoHe
80 MeTpOB HACTPOWKY BEAYT UBMEHEHW~
€M [/IMHbl OTPEe3Ka, nexawero mexay
KOHTYpamu, a B avianasoHe 160 meTpos —
ONVHOW KpanHero npasoro (cornacHo
puc. 1) oTpeska.

NonobHeiM 06pa3oM MOXHO NO-
CTPOWTE U ABYXANANA30HHYIO aHTEHHY.
Ha puc. 3 nzobpaxeH gunonb Ha aua-
na3oHbt 80 n 160 meTpoB € OaHUM Tpa-
nom. Pa3Mepr YKa3aHbl Onsi BbICOTbI
nogBeca 15 M (NATU3TaxXHOe 3paHue).
AHTEHHA QONyCKaeT HENOCPEeACTBEHHOE
nuTaHue KoakcuanbHbiM Kabenem c Bon-
HOBbIM COMNPOTUBNEHMEM Kak 50, Tak u
75 OM. TocKOnNbKy OHa HECUMMETPUY-
Ha, He 3abbiBaiTe O HEOGXOAMMOCTW
610KMpOBaHNS TOKA, TEKywwero no
BHELWHEN CTOpOHE onneTku kabens. Ans
ero ycTpaHeHuMs AOCTaToyHO BOGIM3M
TO4YEeK nNUTaHua aHTeHHbl HaMOoTaTb
HECKONBKO BWUTKOB kabens na 6onboe
G$eppUTOBOE KONBLLO UM HA MarHuTo-
NPOBOJ OT CTPOYHOIr0 TpaHchopmaropa
Tenesun3opa. y‘-ITVlTe, 4YTO C yBennyeHu-

€M BbLICOThI NMOJABECA AHTEHHbI €€ BXOL-
HOE CONPOTUBNEHWE BO3pacTaer u
MoxeT notpebosarbcs 6onee cnoxHoe
COrnacoBaHue € rnoMoulblo TpaHchop-
maropa.

Mopenn Bcex ONUCaHHbIX aHTEHH
NPWNOXEHEI K CTaTbe, OQHAKO CMOTPETb
VX PEKOMEHAYETCS HE C NOMOLLLIO NPO-
rpammel MMANA, a ncnonesys ytunmry
NEC2 for MMANA, cBexylo Bepcuio
KOTOPOI MOXHO HaiTu no agpecy <http://
di2kq.de/mmana/MAA_NEC.zip>.

JINTEPATYPA

1. dopym QRZ.RU-TexHuyeckue ¢opy-
MblYceunutenu mowHocTu—dPepputosbie
konbua ana LWNT 8 PA. — <http://forum.
grz.ru/showthread.php?t=12762>.

2. Cnucok ¢opymoe CQHAM.RU—-AHTEH-
Hbl—BY Tpanc 1:3. — <http://forum.cqgham.ru/
viewtopic.php?t=17233>.

3. lToHuapenko WM. Tpankl U3 K0akCuanbHoro
kabena. — <http://di2kq.de/soft/6-6.htm>.

4. ABpeeB 1. [lvinone nioc BepTUKanbHasn
aHTEeHHa C BEPXHUM nuTaHnem Ha 80 n 160 meT-
pos. — Paawvo, 2009, Ne 1, ¢. 55—57.

O71 pegaxymu Davinpt Moneney aHTeHH
HaxoasTcs Ha Hatwem FTP-cepsepe no aape-
cy <ftp://ftp.radio.ru’/pub/2009/06 -
dipole.zip>.

Penakrop — A. Lonrwii, rpagwmka — A. donrui

YnpasneHue
BEHTUNIATOPOM
Bl rpaHncuBepa

Banentuni HOXPUH (UAOUAV),
c. Bepx-Ycyrnu 3abarvikans-
CKOro kpasi

B npouecce u3roToBNEHMA MOLLHOIO
MCTOYHMKA nutanma (12 B, 25 A)
ans TpaHcueepa norpeboBanock 060-
PYAOBaTH €ro YyNpasnsembiM, 3aBUCU-
MbBIM OT TemnepaTtypbl PEerynsitTopom
060poTOB BeHTMUNATOpa ans obaysa
TpaH3ucTopa ctabunuaartopa Hanpsaxe-
HUSA. CXEeMbl Takux YCTPOWCTB HEOLHO-
KpatHO Obinu onyGnuKoBaHbl, Hanpwu-
Mep, ABa BapvaHTa TONbKO B XypHane
"Paguo”, 2006, Ne 10. OpHako wux
MOXHO CYLWECTBEHHO YNPOCTUTb, MpWU
3TOM paborarte NpeanaraemMoe ycTpoit-
CTBO OyLeT HUYYTb HE XyXe n cobupaer-
cA o4eHb 6biCcTPO. Ero cxema npuBegeHa
Ha PUCYHKe.

Hdatymk Temnepatypbel — auop VD1,
3aKkpensieH Ha TEennooTBOAE TPaH3u-
cTOpa B mecTe Hanbonee MHTEHCUBHO-
ro Harpesa. [InA CHMXeHus TennoBOW
MHepuUUK NNacTMaccoBbI  KOpNyc

[voaa CTaumBaloT C OAHOW CTOPOHbI Ha
1...1,5 MM. MopoOr BKNIOYEHUS BEHTUNSA-
TOpa ycTaHaBnmealoT nogbopom pesu-
ctopa R1 B uenu 3arBopa TpaH3ucTopa
VT1. MNpu ykaszaHHOM Ha CxeMe HOMu-
Hane pe3ucTopa BEHTUNATOP BKIOYa-
eTca npu Temnepartype +45 °C, n npwu
[anbHeWWeM MOBbILEHUN TEMNepary-

pbl ero o6GopoThl YBENUYUBAIKOTCH.
RI*82M
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MutaeTca ycTpOWCTBO HanpsixeHnem
13,8 B or 3toro xe crabunuaaropa.
Bentunstop M1 — ot 6noka nuraHms
KOMMblOTEPA.

Tpanauctop 2SK955A MOXHO 3ame-
HWTb Tpan3ucTopoMm cepuin KIM704,
Kn7o7.

Penaxkrop — C. Hekpacos, rpagwmka — 10. AHgpees

Avnnombl

"B yects 150-netus A. C. Nonosa™.
371oT avnnom BeigaeTca 3a QSO B nepuog
¢ 1 mapTa no 7 mas 2009 r. ¢ paguocTaH-
LMAMK, KOTopble paGoTanu n3 MecT, CBs-
3aHHbIX C AESTeNbHOCTLIO BbIAAIOLWErOCs
POCCUICKOro yHeHoro, nsobperarens pa-
ovo A. C. MNMonosa. YT1o6bl NnonyunTL avn-
oM, Heobxogumo Habpatb 150 O4KOB.
OHV HAYMCNKIOTCA TaK: PaanoCTaHLMMK,
pa60TaBume cneunanbHbiMK NO3bIBHBIMW
¢ npedmkcamu R150, gaiot no 50 oukos, a
paguoniobuteny, paboTtaewme CBOVMU
JSINHHBIMW NO3bIBHBIMKW, — MO 5 O4YKOB.
MOBTOPHbLIE PAAVOCBA3N Pa3PELLEHb! Ha
pasHbIX AnanasoHax v PasiiHeIMKU BUAa-
MW U3NYHEHUS.

AHUILIO
3 A4 Honosa

aes L 4% Pogen

e

P o8 w1 e

Aemrbed ikt v

Avinnom eoigaercs 6ecninatHo. Heo6-
XOOQMMa TONbKO Onnara CTOMMOCTW ero
nepeceinku. Ina couckarene ua Poc-
cun, bBenopyccun n Ya6ekuctaHa oHa
pasHa 50 py6., a ans ocTasbHbIX CTpaH —
70 py6. vnn 4 IRC. Cnucok paguvoniobu-
TENbCKUX panioHoB Poccun w CTpaH,
CBA3W C pagnomobuTens MM KOTOPbIX
pgaot odkm Ha avriom: R1A, R1C, R3l,
R3T, R6A, ROC, ROF, R9G, R9Q, ROA, OH5,
UU (ropopg Cesactononb). 3asBku Ha
OWNJIOM (3aBEpPEeHHbIe BLINUCKK U3 anna-
paTHbIX XyPHa/IOB) K Onnary ero nepe-
Cbl/IKM CcneayeTt BbiCblNaTb CaLLleHMHy
Hukonaiwo Mwuxannosuysy (RVIAQ) no
agpecy: 193231, Cankr-lNetepbypr,
ab. aw,. 80. YcnoBmsa nonywenns avnnoma
nns HabniopaTenel aHanormyHble.

CopeBHOBaHUSA

Pepakuus xypHana "Papmo” npwurna-
Lwaert paguonobuTtenei Bcex cTpaH Mupa
NPUHATE Y4acTUE B MEXAYHAPOAHbIX
copeBHOBaHuAx “[oneBoi pAeHb” Ha
npwu3bl XypHana "Pagvo™. Onn 6yayT npo-
xoanTh ¢ 14.00 UTC 4 wionsa 2009 r. no
14.00 UTC 5 mionst 2009 r.

Buabl mopynsiumm: AM, CW, FM, SSB.
JAvanazoHbl: 144 Mry, 432 MIy, 1260 MIu,
3auvetHble nogrpynnei:  SOSB-144,
SOSB-432, SOSB-1260, SOMB, MOMB.
YyacThuky, pabGoTaBlmMe B COpPEBHOBA-
HUSX HA HECKONMbKUX ANanas3oHax, MoryT
3aABUTBCA B 3a4€TE 1 HA OAHOM AManaso-
HE NPV yCNOBWM, HTO OHW MPEACTaBAT B
cynevickyio konnervnio otyeTbl (6e3 nop-
CHeTa O4KOB — [AJ151 KOHTPONS) MO ocTanb-
HbIM AuanasoHaMm.

B Lenom atn CopeBHOBaHWA NPOBOOSAT-
CSi MO TPAAULIMOHHOMY TMOJIOXEHUIO, KOTO-
poe He MeHanock yxe Gonee necsaTy net. |l

JONNVVdAS

MeEBED 0 — .oUTvd.
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lWarmv B Oyayuwee:

9TO Bbl MOXeTe...

Anexcauap FOJIbILLKO, kaHg. TexH. Hayk, r. MockBa

lope oT yma

HacTtana nopa noroBopuTb O BHYTPEH-
HEM "TEeXHONOrMYeckKoMm™ noTeHuwnane
YenoBeyeckon LmBunmnaaumn. Kasanocb
Obl, YenoBek yxe [aBHO LOCTUI nopora
CBOEro pasBuTMs, N Hayka oObsicHUna
BCe Mpoucxopsiliee, AaB HaMm Habop
wabnoHoB noBefeHns. Octannck, Npa.-
12, HEeKoTopble HEeMoHATHOCTW Bpofie
4yTb 1 He 90 % pecypcoB MO3ra, KoTo-
pble HWKaK He WCMOJb3YIoTCH 3a Bpems
XU3HW, UNN KaKNX-HUOYAb OTAeNbHbIX
MppaumnoHanbHbIX BAEHUI, He yKnafbl-
BaIOLLMXCS B OOLLIENPUHSTLIE paMKK. Ho B
LlefioM Mbl BOOpYXeHLl UHpopMaumnen n
TEXHONIOTNEN, CEePbe3HO OTNYAOLLNMMU
Hac oT "OpaTtbeB MeHblunX”. MNocneaHne
e W BNpsMb OTANYAIOTCS. ..

BoTt aBcTpanuinckne yyeHble BbISICHN -
N, 4TO OObIYHBIE GapaHbl MoryT obLaThb-
cs Mexay coboit 6e3 kakux-nmdo 3BYKOB
(T. e. OykBanbHo "GecnpoBofHbIM obpa-
30M"), nedat cBon ©one3Hu TpaBamw,
ofyy4aloT 3TOMy MONOAEeXb U elle 0es-
OLWMBOYHO onpeaensioT Lesb, C KOTOPOiA
MOAXOANT K HUM HenoBex [1].

A 4YTO Xe BBICOKOPAasBUTHLIA, Heyro-
MOHHBIV U 3aHOCHMBLIY BEHEL, TBOPEHUS?
JlaBaiiTe He paso4dapoBbiBaTb cebs —
Hepefiko To, YTO BHayane BOCnpuvHUMA-
JIOCb [1IOCYXei BblflyMKOM, MofTBepXaa-
eTca hakramu U CTaHOBUTCHA AOCTYMHbLIM
[N MaccOoBOro BOCMPUSTUS, XOTA
OTHIOLb He Bceraa "nuaputcsa” B CMU. K
npumepy, Byepa "aypa” Oblna MUCTUKOMN,
a cerofiHa Ang ee permcTpalumn cosfaHsl
npubopbl U pa3paboTaHbl TEXHOMOrnK,
rMo3BonsiolNe KaX[AOMy HayynTbcsH
BUIETH aypy.

KcTartu, BapaHbl He paspyLuatoT CBOO
cpefly obutaHus. 3aTo pe3ynbTaTbl XU3-
HeeATeNbHOCTN "BeHL@ TBOPEHNUS™ yXe
nMpefCcTaBnAsioT ONacHOCTb ANS BCel nna-
HeTbl. BnacTtb YyenoBeka Hap, lNpupopaon
BO MHOIOM oOKasanacb WNAIO30PHOWN,
rnocnefiCTBMSt ero HeyTOMMMOW fienTeNb-
HOCTU Npunodpenn HeoOpaTUMLIA Xapak-
Tep, a Hay4YHO-TEXHUYECKU A Nporpecc He
obecneqnBaeT BOCCTaHOBNEeHNs ylilepba.
MNMop yrpozoit — cTabunbHOCTL MecTa
obutaHua Homo sapiens. A ¢ y4eTom
MWPOBOro Kpnanca MHOroe U3 Toro, YTo
NpYHMMAanoch 3a "UMBUAM3aLMIO”, OKa-
3a50Cb BUPTYaNbHBIM: LieHHble Gymarn,
NeHbrn, dorarctBo, 6M3HEC U B KaKOW-TO
cTeneHn cuctema ynpaBneHns obuecT-
BOM. MHaye — "¢yHpameHTanbHble™ 3a-
KOHBI, Ha KOTOpble NMPUBLIKANO OMUPaTLCA

"Yro nogenaews! 3a cnvHol — LIecTb
HTP, aBe TeXHONOrMyecKne KoHTPppeBoJio-
Ui, OBa FHOCEOJSIOMMYEeCKUX Kpnamca —
OHEBOJIE HayHellb 3BOJIIOLNOHNPOBATL .

Apkaguihi u Bopuc CTpyraukue
"BoJSIHbI racaT Betep”

Hale co3HaHuWe, cTanu paBatb cOon n
rnokasanam cBow Npefienyl.

Tak paBaliTe MOCMOTpUM Ha cebs
rnoBHUMarensbHee. ECTb MHOMO SIBREHWH,
KOTOpble Hayka noka He MoxeT 00b-
ACHUTL: CMOCOBOHOCTL 4YUTATb MLICHN,
npefickasbiBarb Oyayulee, TeneknHes,
neBuTaLMN... Bripoyem, "cepbesHble fto-
oy npeanoynTaloT He 3ameyarb 3Ty UH-
¢popmaLmio, oTHOCA ee No GonbLueir YacTu
K 6peny v rannioumHaumam. Mbl xe nocra-
paemMcsl Koe-4To 3aMeTUTb M3 YXXe AaBHO
CYLLIECTBYIOLLIErO, T. €. N3 NPOLLAOIO.

Kanbkynatop-live

deHoMeHanbHble  MaTeMaTudeckmne
CNocoBHOCTM He BCeria KoppenmpoBaHbl
C rpaMOTHOCTLIO A BLICLLMM 0Opa3oBa-
Huem [1]. MNoxanyh, nepBbIi LOKYMEH-
TaNbHO 3aPpWNKCUPOBAHHLIN GakT Obin
OTMe4YeH B 1664 1. Bo dpaHLun — BOCb-
MUneTHWA MeTbio ne Kok, He ymerowwmi
HW 4uTatb, HW MNWUcaTtb, NepemMHoXan B
yME LIeCTU3HaYHbIe YNcna n n3Bnekan 3
HUX KBaflpaTHble KOpHW. A cunTaTb
Hayumncs, urpas ¢ 6ycuHkamu.

Tomac ®ynnep, adppoamepukaHeL,
rnoHeBone (3aBe3eH B KayecTBe pabda B
1724 r.), Toxe OblN HErpamoTHLIM, HO
Nnerko  nepemHoxan [AeBATU3HayHble
yncna. Ymep B 80-neTHeM Bo3pacTe, TaK
1 He O[0ONEB rPamMoTy.

AmepukaHel, 3epa KonbepH (1812 1.)
B LLECTb NET MTHOBEHHO BO3BOAUA YMcna
B LUeCTHafLaTylo CTeneHb W n3Bnekasn
KBafpaTHble N KyOU4eckne KOpHW.

B 1824 r. B lamOypre poanncsa MoraHH
MapTtuH 3axapwus [lase, KOTOphIl He npe-
ycrien HA B 4eM, Kpome NiodbIX onepatnia
CO CTO3HAYHBIMW YMCnamu.

A euwe 6binn JleoHappo GuboHawuw,
Ixeanana BekctoH, Ixopmx lMapkep
Buppep, Buto Madramene, TpymeH
leHpn CadpPpopn, XKak Hoan, AnexkcaHpp
Kpevir AinTkeH, Bnagymnp 3yOpuLIKWiA,
Jlyn ®nepwn, bpoHncnaB [paxpaaHcku,
PomaH Apparo, Hasua lonbawTenH,
Pyon dunpc, 03ed Mpuxoabko, Uropb
LWenywkoB, Todpuk HapaweB v ap. B
1980 r. LllakyHTana JleBu nepep koMmne-
TEHTHOW KOMWCCHEW Mn3Bnekna KopeHb
COpPOK TPETbE CTENeHN U3 NMATU3HaYHOo-
ro yncna sa 28 c. Heckoneko neT Ha3af, B
Ninnne (®paHumsa) Mopuc [Larbep
BBIMOAHUA  1ECATb  BBIYUCAUTENbHBLIX
3aad BbicTpee, YeM KOMMLIOTEP CeMb.

OTMeTM MeToJ] pacyeToB crnecaps
n3 Jinneuka AnekcaHppa HekpacoBa —

napy AecaTKOB CEKYH/] CMOTPUT Ha NEHTY
C NATLCOT3HAYHBIM YUCAOM (BOWUCTUHY,
BBOA, MHpOPpMaLMM — camMas AiMTeNbHas
npoleaypa), a 3atem, raas B NpoCTpaH-
CTBO, Ha3blBaeT KOpPEeHb ThicAYHOW (!)
CTerneHy.

B Hemellkom BenbTuxarimMe Discovery
Channel Hawen Peaurepa [sma, KOTOpLIN
MOXET NPON3BOANTL B yMe [10 LecTrfie-
CATY apUPpMETUYECKNX OENCTBUIA C fecs-
TUYHBIMW ApOBSIMM W NIErKo onpefensiTb
NeHb Heflenn ndoro rofa.

N3BecTHLI cnyyaun, Korfa noaun, nony-
YMBLUME TpaBMy MO3ra, HayuHamm
[EeMOHCTPMPOBaTh CBEPXbEeCTECTBEHHLIE
CNOCOBHOCTM K HAayKaMm (M He TONLKO).

CBepxnamarb

EcTb Hemano cBuMpoeTenbCcTB O MNpo-
aBneHnax dpeHomeHanbHoW namsarn. [lo
npepaHuamM, Konnii Llesapb n AnekcaHap
MakeOHCKWIA 3Hann B NNLO BCeX CBOUX
conpar. Cepren PaxmaHnHOB MoOI
“cneTy” TOYHO MOBTOPUTL YCIbILLAHHYIO
nbecy. ®epop LlananuH Hukorpa He
nonb3oBancsa cybnepom. B 1938 .
AnekcaHfip AnexuH fian ceaHc OfJHOBpe-
MeHHOW urpkl Bcnenyto Ha 32 (!) waxmar-
HbIX J1ockax. Akapemuk Nodde no nama-
TV nonb3oBancsa Tabnuueit norapndpmMos
{a aTo Tpn MAH UnopP). Anpmxep ApTypo
ToCcKaHMHN MOMHWA KaX/ylo HOTy 13
YeTLIpexcoT NapTUTyp. YMHCTOH Yep-
Ynnnb 3HaN Ham3ycThb Beero Lllekcnnpa. B
1974 r. B Bupme BxaHpapaHta Bucudapa
npoyen nybnuke no namsatym 16 Toic.
cTpaHnl, OyanIACKUX  KaHOHWYECKUX
TekcToB. 58-netHuii Bob lMeTpenna n3
Jloc-AHpxeneca oOnafaetr ¢eHome-
HaNbHO Pa3BUTON aBTOBWMOrpadNIECcKon
MamsATbIO U MOMHUWT AaTbl BCEX 3HAYUMBIX
COBBLITUI COBCTBEHHOM XW3HW C NATUNET-
Hero Bo3pacTa, Homepa TenedoHOB U
cofiepXaHne pasroBopoB, a Takxe BCex
HOMMHaHTOB Ha npemutd "Ockap”™ ©
1971 r. v paxe cyeTa B PpyTOONBLHBIX MAT-
yax. 3TO BLISBAEHO Yy4eHbLIMW B Xofe
nccnefioBaHus, npoBoauBLieroca YHuU-
BepcuteTtoM KanndopHumn, o 4em Hanu-
cana "The Daily Telegraph™. BnepBble
Bob y3Han o cBoux HeOOLIYHBLIX CMOCO0-
HOCTSIX eLLe B LuKone: ntobow TecT OH Mor
NIerKo BBINOAHWTL, He MOBTOPSSi MPOWA-
[eHHoro marepuana. 1o NOHATHBIM NpK-
YMHaAM OH MX HE peKnaMmmnpoBar.

MprHUMNLl padoTel "cynepnamsaTn”
HEMOHATHLI. Bcero B Mnpe n3BecTHO Ye-
Tope nofoBHLIX YenoBeka. [lepBoli
Obina Takxe XutenbHuua floc-AHp-
xeneca xwnnn lNpaiic, KkoTopas paxe
Hanucana KHUry “XXeHwmHa, Hecnocob-
Hag 3a0bITh".

CynepBbIHOCAMBOCTb

"Mopo3oycToNuMBLIA®  ronnaHgel,
Bum Xod ymeeT KOHTponupoBaTtb
dusnonornyeckne peakumm Tena v nepe-
HOCWUT OYeHb HU3KWe Temneparypsl [2].
OH ycTaHoBun MHoro pekopoB. K npu-
Mepy, npoBen Gonblle Yaca Mo ek Bo
JbJ1y, @ HECKONbKO Heflenb CNycTH nnaBan
rnoao NbAOM 3aMep3LUero o3epa Ha rny-
OnHe Oonee 50 M 0Ge3 rMApoOKoOCTIOMA.
3TO0 eIUHCTBEHHLI YeNnoBeK, KOTOPLIN
B3owen Ha MoHOnaH Gocukom. U atn
CMOCOBHOCTM He OT POXAEHUs — NPOCTO
OYeHb 3axoTenocb ofHaxabl, n Xod



Hayyunca afanTupoBatbcs K XONoay
HEeN3BECTHLIM odULIMaNbLHOK Hayke crno-
COBOM.

MNpuMepoB cynepBLIHOCANBOCTU Ye-
NoBEKa CYLIECTBYET MHOXEeCTBO — OT
XOX/[AEHUS MO YIASM N NpoThIKaHUs Tena
XONOMHLIM OPYXUEM [0 AAWNTENbHOro
rofioflaHns 1 NMOrpy>XeHNs1 B MOPCKUE ry-
OunHbl. K NnpuMepy, B Aekadpe No poccuin-
ckoMy TB npowen Tenepenoptax o
xuntene Kasanu, KOTopblii YacaMn nnaea-
eT B 3UMHEeWN peke W 3a0[HO BLIEYUN
cebs oT Tybepkynesa.

AnbTrepHaTUBHOE 3peHne

Moyt 90 % wHbopmaLmn Yenosek
rnonyyaet MNOCPeAcTBOM 3peHus. WU
cBblle 160 MAH YenoBek CTpajaloT ero
HapylweHnaMn, npudem 37 MAH Non-
HOCTLIO cnenkl. OaHako 3cpug ApmaraH,
XYLOXHWK 13 TypLun, 6yily4n HE3PSAHMM C
CaMoro poxieHus, pucyeT TpexmMepHble
obbekTbl [2]. OH HMKOrpa He y4quncs
pUCOBaHWIO, HO yXe B 6 neT camocTosi-
TenbHO OcBOWA KapaHpall, a K 18 ropam
Bbipa®oTan COBCTBEHHYIO TEXHUKY PUCO-
BaHMA nanbliamum Ha Oymare u Xoncrte
MacnsHelMu Kpackamu. OH cobniopaet
3aKOHbI MepcrnekTyBLl, CBeTa U TeHW, a
ero KapTWHbl MopaxaloT peanncTuy-
HOCTbIO W TapMOHWer Lpeta. Tomo-
rpacdus nokasana, 4To BO BpeMs pucosa-
HWS YacTb ronoBHOro Mo3lra 3cpuda,
oTBevalollan 3a 3putenbHble oBpastl,
paboTaeT Tak Xe, KaK y 3psuux noaen,
T. €. cnenble OT POXAEHNS NOAY BOCTPU-
HUMaLOT pasMellleHne 0ObekToB B Mpo-
CTpaHcTBe, KaK 3psune. Ho ncnonbaye-
MbliA UMW MHTEPD ENC HEMOHATEH.

B 1962 I. yyeHoMy coobLuecTsy Obina
npeacTtasneHa Posa KynewioBa, kotopas
Ha OLLyMb pasnuyana usera v onpeaens-
na ©ykBbl. HekoTopble cBefigHWs Mpo-
COYMAINCL B MpPEeccy O HETPaAULIMOHHOM
"KOXHOM™ 3peHun Bepol lNeTposoii, Pan
TutapeHko, HuHens KynarmHoin, Mapun
Bynasko, MNarpnumn Crtennn, Maprapet
®dyc, Bepa MexTtel. B apimmnpanteiictee
dpaHuMM Hawnneb N OOKYMeHTaslbHble
cBUAETEeNbCTBA O CrenblX Ty3emuax Ca-
moa. [epBble ©enble roctn, BLICAAMB-
wrecs Tam, ObiMM NopaxeHbl cnocod-
HOCTbIO MECTHBIX CHEMbIX TOHYHO OMWCHI-
BaTb BHELUHOCTb FOCTEN, 3HATb KOTOPYIO
OHW He MOITIN HX MpPW Kakux ycnosmsax [1].

LiBeTHOe paguo

B 1880 r. B U3BECTHOM Hay4HOM Xyp-
Hane “"Nature” ©Obna onybnukosaHa
cTartbsl Ky3eHa Yapnsza JapsBuHa —
®peHcunca [BnToHa, KOTOpbI onucan
$EHOMEH CMHECTE3UN, Korfia NMiofin cro-
CcoBHbl COBMELLIATL HECKOJIbKO YyBCTB. B
cpeoHeM "ABa B OIHOM™ YyBCTBYET OfINH
Yenosek n3 25 Toicad. MHorne sBupsit
LBeTa OykB 1 LUmdp. Y Tex, kto obnapaet
"UBETHLIM CnyxoM”, "okpalwmsatotca”
3BYKM U3 pajuonpuemHuka. CuHecTe-
TWKamMun Obln KoMnoauTop AnekcaHap
CkpsduH, nucatens Bnagymup Habokos,
XYAOXHUK-a0CTpakUMoHNCT  Bacunuii
KaHanHckuin, nosT ApTyp Pembo.

EcTb B MMpe W yHUKasbHBIA cnyyain
"Tpex B OfIHOM", WCcCchefioBaHHbLIA B
LIlopuXCcKOM yHMBepcUTeTe [OKTOPOM
Jliotca XsHke, 3asefytolnM Kadeapon
Helponcunxonornn. 3nnaadeT Canbcep

YYBCTBYET, KakK My3blkajbHble HOTHI
BbI3LIBAIOT B €€ CO3HaHWW pasfinyHblie
useta n popmMbl 0ObEKTOB, a KOMOUHa-
LN 3BYKOB — pas3fINyHbIe BKYCOBbLIE
ouwyuleHna. K npumepy, 3ByKy OOXAS
cooTBeTcTBYyeT ronyboi LBeT U HoTa
conb.

JNeBuTauuna

Ecnn BepuTb UCTOPUYECKMM XPOHW-
KaM, y HalLnX NMpefKoB 3TO He ObIIo YeM-
TO 13 pafia BOH BbIXoaawWwuUM. ECTe caupe-
TenbCcTBa 0 TOM, YTO B flafiekne BpemMeHa
MHOMMe MOMAM  MNOoAHMMAaTbCA  Ha
10...50 o™, pexe — [o nonytopa MeT-
poB, U B 0CODLIX cnyyasx — flo 2...3 M.
Yaule Ha cekyHAbl, XOTfl OTAefbHble
NEeBUTaHTLI Napuan N IoNbLUE.

Japom nesutaumm obnagann MHorve
ceatble. Cepadpmm CapoBCKniA, ncuenas
MOSINTBON TSHXENODONbHBIX, 4acTo Mofl-
HUMancs B Bo3ayx [3]. Apxwenuckon
NoaHH HoBropoickuii He pa3 Obln 3ame-
YeH JNeTalvlnM Haf, pekon Bonxos.
dpaHumckaHckoro cedatoro Mocuda
KynepTvHO HECKONbKO pas rnepeBoanan
13 ofiHol obutenn B Apyryio, Aabbl BO
BpPeEMS MONNTBLI He CMyLLaTb nonetamm
MOHAaXOB...

McKyccTBO [AOCTUXEHWS COCTOSIHUA
NeBnTaLmMn NyTemM [lyxoBHOW paboTbl Haf,
co®oli BecbMa pacnpoCTpaHeHo Ha
BocToke. Tak, HenanbCKne MoHaxn —
ryHr-najsambl C MOMOLLBIO MeauTaTmBe-
HOW TEXHWKM JIenatoT CBoe TeNo NpakTu-
YeCKN HEBECOMBIM W MOMyT Mnepefsu-
raTtbCsl CO CKOpoCThiO BeTpa. B XX Beke
aHrnuiicknii.  nccnepoeatens PobepT
CtioapT nocetnn GyaanACKUIA MoOHa-
CTbipb B MOHronum n Bo Bpems 6orocny-
XeHns Habnaan, Kak OovH N3 NOCHyLL-
HWKOB Hayan MeJIEHHO OTphbIBATbCs OT
3emnn. CTos COBEPLUEHHO MPSIMO U He-
MOABMXHO, OH MNOAHSANCH Ha BBEICOTY TpeEX
MeTpPOB N oCTaBascs TaM OKono 5 MuH,
rnocne 4ero MeaneHHo onyctunca. U
HUKTO HE YANBWACS.

Hepefiko fap nposiBnsieTcst B cTpec-

COBOM COCTOSIHUWN. HECKONbKO NeT Ha3af,
B npecce CLIA pacckasbiBaiocb O
LIeCTUNeTHeN 1eBoYKe, KOTOPYK poan-
Tenu 3anepnu ofHy noma. Jesodka war-
Hyna B OKHO CElbMOro 3sTaxa, MnaBHO
onycTnnach Ha 3eMJII0 U OTNpaBniach Ha
paboTy K MaTepu, KoTopas, ysBufeB
pebeHka, yrnana B 06MopoK.
_ B dsppunpe (Ariosa, CLIA) ecTb
Wornyecknii netatenbHuln kny6, Kyaa
MOXEeT 3anucartbes Ndol, Kpome yye-
HBIX W XypHanncToB. Ha 3aHATUSX cny-
LaTenn BOCCEealoT Ha MoflyLlKax B Mo3e
NoTOCa, BLINOMHAA crelpanbHble yrnpax-
HeHns. B cocTosiHm MeanTaumm HEKOTO-
pble U3 HUX HAYWHAIOT MEfNIEHHO MOfIHN-
MaTbCH Haf, MNofIOM N 3aBUCAIOT B MOMy-
MeTpe OT Hero... B npownom rofy ror na
lfonnaHamMn nMopHANCA B BO3[yX nepef
3naHvem Benoro noma B BalwmHrtoHe.

CnoBa Ha MepTBOM fi3blKe

KceHornoccnss — 3TO CMocoOHOCTbL
YenoBeka roBOpWUTbL Ha WMHOCTPaHHOM
A3blKe, KOTOPOro HWKOrda He 3Has, Uin
Ha uanekTe [1aBHO UCYe3HyBLLEN LINBK-
nnasauun.

Mocne ypmapa MoNHUKM ©onrapckas
MeAcecTpa 3aroBopuna Mno-pyccku, a

MakNCTaHCKNIA KpecTbsHMH Opeaun Ha
yncTelllem ANOHCKOM W efiBa He yroaun
B TIOPbMY KakK ANOHCKWIA LWIMNWOH. occo-
PUBLLMIACH C XEHOW HEMELKUIA CaHTEXHNK
Hanucs TakK, YTO HayTpO 3aroBOpwuN Ha
0e3yKOPU3HEHHOM PYCCKOM, MpUyeM OH
HUKOr1a He Bhle3xall N3 CBOero ropojka,
HWKOT1a HE YYUI A3bIKOB W laXe HEe OKOH-
yun cpefH Wkony. B 1930 r. nasecrt-
HbIA HbIO-MOPKCKMIA TepaneBT MapLiann
Makpadu n ero xeHa BunbrensmmHa ot-
HapyXunun, 4to ux Aetn-onmnaHeubl 06-
LAIOTCH Ha KakOM-TO HEMOHSATHOM Ana-
NeKTe, O0KalaBLIUMCH  BMOCNENCTBUN
[peBHUM apamMencKnM s3bIKOM. HaTanbs
BeketoBa M3 Poccmn cBOOOAHO W3b-
AcHgeTCH M nNuweT Ha 120 A3bIkax (B TOM
yucne n "MepTBbIX”), HN OINH N3 KOTOPLIX
He nayyana. B 1974 r. B nHanaHke Ytrape
Xyapap "npocHynack” BTopast IMYHOCTH,
Ha3gaBLasics LLlapapoii. MNpuyem Lapa-
fla roBopuna ToMNbKo Mo-OeHranbckn, a
YT1rapa — Ha mapatn. PoauTtenn YTTapsl,
Korga oHa craHosunach Lllapafon, He
noHUmMasnm ee A3blka. U Bce cmellanock B
nomMe Xyanapos...

lNpodeccop ncumxmnatpum HH Ctn-
BeHCOH (CLLIA) Hadyan nay4datb onbIT penH-
KapHaummn eule B 60-e rofbl MpoLUAOro
Beka. B kHure " [lgajars cnyyaes, ceniie-
TeNbCTBYIOLMX B MONb3Y peuHKapHaumn®
OH onwrcas Sonee [IBYX ThiCHY YHNKaSbHBLIX
cny4aeB MNepeBonoLEHWi, NPON3oLLe-
LWNX B pas3HblX KOHLAX 3eMHOro Liapa.
[Mpryem Kakabl cnyyan OH nay4an cam:
BbleaXall Ha MecTo N MpPOBOAWUA KONOC-
canbHylo UCcnefoBaTenbckylo padory,
cobupan dpoTomatepual, paccrpalimsarn
ouYeBMALEB WU faxe fenan packorku,
BLICTYMNasi B ponn nctopuka, sTHorpada n
naxe netektmea. [lokasarenscteoM dak-
Ta pevHkapHauun poktop CTWUBEHCOH
CUUTaeT TPW SIBNEHNS: CNOCOBHOCTL MOBO-
pUTb Ha HE3HAKOMOM f3blKe, Hanndue
POAMHOK, LUpaMOB W LlapanvH y AaHHOro
LA n ero NpefllecTBeHHNKa B OJHWX 1
TeX ke MecTax v NnycTb MaJsible, HO UCTOpK-
YecKkue cBUaeTenLeTBa.

B cBoeli kHure CTMBEHCOH pacckasal,
KaK Mpu NoceLleHnn pe3epBaL i NHAen-
ueB B Oknaxome roposanas Camiosnna
Yankep, yBuaeB nHaeliieB, BApyr crana
n3paBaTb HEMOHATHLIE 3BYKW, OT KOTOPbIX
MHAeNLBl OCTaHOBUINCh KaK BKOMAaHHLIE.
A noTom fBa cTapblx MHAeNLa, Npudnn-
3UBLUNCH K HEW C MOYTEHUEM, 3arOBOPU-
NN G 1eBOYKOM HA CTPaAHHOM fi3blKe. 3TO
A3bIK [aBHO BLIMEPLUEro, HO BecbMa
MNOYUTAEMOIO NJIEMEHN.

B 1927 r. B aHrnuiickom Bnasknyne
nesouka Poamapu ©erno sarosopmna Ha
HEMOHATHOM A3LIKEe, YTBEepXaas, 4To ob-
waetcs ¢ Tenukont BeHTuy, xeHoi dapa-
oHa AmenxoTena lll (XV—XIV BB. IO H. 3.).
PoamMapn coobwmna, 4to Obina cupuin-
CKOWi pabblHel, XxpamoBoi TaHLOBLLULIEH,
KoTopasa npucnyxmsana Tenuke. No3xe
obe yToHynu B Hune, cnacasck oT xpe-
uoB. MayyaBlwnin sTy UCTOpPUIO M3BECT-
HbIli erunTonor [oBapj XanMm BMecTe C
KonneraMmy npuilen K 3aknodeHnio, H4To
3TO A3bIK, N3BECTHBIA COBPEMEHHBIM y4e-
HbIM fULb MO NeporAndam, NOCKOMbKY
XUBBIX HOCUTeneW He cyllecTByeT
HECKOJBKO ThICAY NeT. I Ha HeM C TPyOoM
MOIYT N3bACHATLCH NNLLL B aKafieMnye-
CKWX Kpyrax.

B 1983 r. runHotnaep ns Jineepnyns
Ixo KuToH nposen ouYepeflHOW (u3
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PAUO Ne 6, 2009

HECKONBbKMX COTeH) 3KCNepuMeHT Mo
"BO3BpALLEHNIO” B MPOLUALIE XN3HN Hag
XypHanuctom Peem EBEpariaHtoM. [azeta
"The Evening Post” nopy4nna eMy Hanum-
caTb cepuio cTarteill 0 napaHopMasibHbIX
SBAEHNAX, a OH Npeanoxun ceds. MNop
rmnHo3om EpaiiaHT BCNOMHWA HECKONLKO
CBOUX MpPOLUABIX XW3HEW, BKOYas Ty,
Korfla oH cpaxancsa kak conpar PoGeH
Craddopa B KpbIMCKyIo BOVHY, a NOTOM
BEPHYANCS B AHINIO N CTan NOAOYHUKOM
Ha Temae, roe ytoHyn B 1879 . B UcT-
3Hpe. Bo BpeMs akcnepyMeHTa NOHAOH-
CKWIA XYPHANUCT CTasn roBOpUTL C Xapak-
TepHbIM Ans1 ceBepa AHMUU naHkacTep-
CKMM akueHToM. B 6nbnnoteke Mangxonn
B JIOH/IOHe Hallencs CNCOK paHeHbIX 1
youTbix B KpbIMCKYIO BOMHY, rie 3Ha4nn-
csi n cepxaHT PobeH Craddops, KoTo-
pbiii ©bln paHeH B pyky Npu ocafe
Cesactonons. Tam xe Obinn ceefeHns o
nansHelwel kapbepe cepxaHta Crad-
doppa: oH 6N HarpaxaeH 3a oTeary u
YBOJIEH MO COCTOsIHMIO 3f10poBbs. [ara,
MecTO U Ha3BaHWe cpaxeHusi, obo3Ha-
YyeHHble "Crtadpdopaom”, KaKk n pgpyrme
$aKTel ero Xua3Hu, Oblanm abConoTHO
BepHbl. B leHepanbHoM Biopo permctpa-
LMW1 poXAEeHNs, CMepTh n BpakocoyeTa-
HWiA ObINO HalfIeHO CBUAETENbCTBO O
cMepTn PobeHa Ctadpdpopaa, B KOTOPOM
rOBOPUIIOCH, YTO OH 1eCTBUTENBHO YTO-
HYN N NOXOPOHEH Ha BeIHALKOM Knaaou-
we B Wct-Xame. [ara cmepTun Takxe
Obina Ha3BaHa TOYHO.

Ceppauy He Xo4eTcs NOKOoH...

MHorme u4ntanm KHUIrM  pokTopa
PaimMoHpa Moyan ">KnsHb nocne cmep-
™", ">XnsHb nocne xn3Hn" n ap. lMpo-
¢deccop CaHkT-MeTepOyprckoro TexHU-
4ECKOro YHMBEPCUTETA, IOKTOP TEXHNYE-
cknx Hayk KoHcTaHTMH KopoTkoB nofo-
Lwen K onnucaHHow Tam npobneme ¢ apy-
rol ctopoHsl. bonee 18 netT Hazap OH
3anHTepecoBasicsi Tak Ha3blBaeMbIM "3 -
¢dekTom Knpnman”, korfga o6beKT, nome-
LWEHHBIA B SNeKTpOMarHWTHoe norne,
HauMHaeT mcnyckaTb ronyboBaToe cBe-
yeHne. CBeYEHNA XWBbIX N HEXWUBBIX TEN
CUNBHO pas3HaTcs. Hanpumep, reozab n
KamMeHb CBETHATCS OAMHAaKOBO, a LIBETOK
NN pyka 4Yenoseka UMeroT CBOW HeroBs-
TOpVMbIe ayphl.

PeaynbTarsl nccnefioBaHnst Hag ymep-
LUIMMW OLLENOMUAN: SHEPrvs He 3aTyxana
nocTeneHHo, Kak npepnonaranocb. B
rnepsble IBOE-TPOE CYTOK Mocsie CMepTH
WHTEHCMBHOCTbL TO pe3Ko MNojicKakmeana
BBEpX, TO BHOBb Najana. Kak npeanono-
XWUAN NCCRefioBaTenn, UM yaanochb 3a-
¢duUKcUpoBaTb MpoLecc Bbixoga U3 Tena
Hekoelr  sHepreTnyeckon oOonoyku,
roBopsi MHaye, 4enoBeyeckow fyln (a
amMepuKaHLbl, FOBOpST, faxe CymMenu ee
B3BECUTD).

KcTtatn, aMmepukaHckme yyeHble 1aBHO
Habpann cTaTnCTrKy onepawmii No TpaHc-
nnaHTauMn opraHoB, korga OonbHble ©
nepecaxeHHbIM ceplueM KapAuHanbHO
MeHsinn  cBoOK Mcuxuky. bBelna opHa
feByllka — HexHas, kak des, cTuxun
nucana. A nocne ornepawuum ctana KypuTb,
pyrartbes, nonoduna pok n kynuna cede
MOTOLMKN. Kak BLIICHNAOCH MO3xe, e
nepecagunun cepaue normdLuero pokepa.

CKenTrnKn 1 MaTepnanuncTbl Xe Ha3Ba-
NN 3HepreTnyeckue BCINECKN oTpaxe-

HWEM pas3pylleHWi, NPONCXOAALNX B
pasnaratoiemcs Tene. OfHaKo He cMor-
NN OBBSACHUTL, MOYEMY SHepreTudeckas
KpyBas caMoybOwuiil, ckKa4yeT, CNOBHO
olunapeHHas, a CrokorHas sHepreTnde-
CKas KapTuHa Noaen, yMepLlinx ecre-
CTBEHHOI CMepTbIO, MOYTU BCerfa CoB-
nafiaer. BonctuHy, B yactn camoybuiil,
LIepKOBb B YEM-TO Mpasa.

Yxe nocne 3iHWTelHa GU3NKN Hava-
AN paccmartpuBaTtb [pyrne ypoBHU
peanbHOCTU W NOAOLIAN K MOHUMaHWIO,
YTO YenoBek — 3TO CBA3YyKOLLEe 3BEHO
MEeX/1ly MPUBbLIYHLIM HaM MaTepuaibHbIM
MWPOM U KaKMM-TO ellle, KOTOPbIM HacChbl-
weHa Hawa BcenenHas. Tak 41O
KopoTkoB coTtoBapviyM NpUOTKPLIAN
3aBeCy Hafl, TEM, 4YTO Xe Takoe XW3Hb
nocne Xwa3Hn. M nonyunnockb, 4to 00
3TOM CKas3aHO BO BCEX Pennrmax mupa:
ecTb GM3NYecKkoe TeNo N ecTb Hekas
CTpPYKTypa, KoTopas nocne CMepTh OTpbl-
BaeTcH OT Tena.

Crnepyownin atan uccnefioBaHnin —
dukcaums MarepnanbHOCTU MBICITIU W ee
BO3JEWCTBMA Ha [Apyrylo Matepuio.
CoBCTBEHHO, OMbLITHI MO perncrpaunm
cneunancHeiMK  faTyukaMn HanpasneH-
HOIO MLICNIEHHOIO BO3AENCTBUS NPOBO-
[ATCA YXe I0BOJIbHO [laBHO [4].

Tenenatus

3aHnMascb TeNeKOMMYHUKaLUUaMm,
0COBEHHO TSHXKENO CO3HaBaTb, YTO, MOXO-
Xe, cyrnepceTn CBA3N [JaBHO CYLLECTBYIOT
M OCTaNioCh NN HAyYUTbCH MONb30-
BaTbCcsl UMKU. CoBCTBEHHO, Tenenartna —
Hanbonee pacnpocTpaHeHHoe siBNeHue.
OHO HEOIHOKPATHO UCTLITLIBANIOCH MOY-
TV KaXblM N3 Hac — fipyroe ieno, 4ro
He BCe Mbl oTogem cefe B 3TOM OTHeT.
Hanbonee sipkuir Nnpymep — Tenenatun-
yeckas cBA3b MexX/y MaTtepbio N pebeH-
KOM: MaTb MIHOBEHHO OLLYLLIaeT ornac-
HOCTb ANsi pebeHka Ha nodoMm paccTos-
HUK. CToNb Xe oyeBUOHA Tenenarnye-
cKas CBsA3b Mexay NIOBAWLMMN NoAbMA,
KOTOphIE OLLYLLAIOT MasneWllne HIoaHChl
[yLWEeBHOro coctosaHns apyr apyra [5].

Ho onatb xe, Tenenamms, 3KCTpaceH-
copuKa, iCHOBUeHWe N Apyrne "oec-
MPOBOAHbLIE TEXHONOMMN™ — Kakas rnousa
019 MOLWIEHHWKOB, Kakasi MULleHb ANg
"MCTUHHBLIX YUYeHbIX”, Kakol xynen ans
"MCTOBO Bepylowmx”! Ha camom fiene 310
AGNOKO ecToualllero pasfiopa, BO3-
HUKLLErO Ha 3ape pas3BUTUS Yenoseue-
CTBa, W CYLLIECTBYET MHEHNE, 4TO OT TOro,
KaKoW NpUOpUTET OKOHYaTeNbHO yTBep-
nntes, OyneTt 3aBuUceTb, BepHeTcs nu
4enoBeYeCTBO Ha MyTb €CTECTBEHHOro
(NMpMpPOAHOro) pasBUTMA NNK, NOrPSA3HYB
OKOHYaTEefIbHO B CBOEKOPLICTUW W pas-
BpaTe, CrMHET B PyKOTBOPHOM arnokanun-
cnce. M He To v camoe 310 A6NOKO,
KOTOpoe ofHaxAbl “Hajkycunn”. Bor
TUMWYHBLIE NMPUMEPHI U3 XWN3HU HAy4YHOro
coobulecTsa:

"(PaKkT ACHOBWIEHNS GeccrnopeH, Ho
nepeL CyTbio Mbl Tperneuwem”, — Tak
3a9BUNIN N3BECTHBIE aKafleMUKN, uccne-
nys deHomeH Bonbda MeccuHra ("Kom-
comonbekas Mpaspa”™. 13.11.1999 ).

"...(beHOoMeH nof, Ha3BaHweMm “Buo-
rnone”™ Ha camoM fiefie He CyLecTByeT, a
ABNAETCH BCEro NNLLb NNOAOM BbIMbICHA
LapnaTaHoB... 3TO AWlb OTFOAOCKKW
Cpe[lHEBEKOBOIN Bepbl B CBEPXbECTeCcT-

BEHHYIO "XW3HEHHyIO cuny”... B paBHo
Mepe 1 Mo TOW Xe MNpUYMHE ckasaHHoe
OTHOCUTCH K TAKUM MOHATUAM, KaK SHep-
ronHdopMaLUMOHHEIN 0BMeH, Tenenatus,
TeneknHes, SsICHoBUAeHWe N T. N. [6].

YTo kacaeTcsi MOLUEHHUKOB, TO OHKW
[ABHO YSICHWIW MapKETWHIOBLIA MpUeM:
"nyywas peknama — 310 aHadpema”. Ho,
OfIHaKO, OTHIOfIb HE BCE — MOLLEHHUKW...

OpraHnaoBaTb 3KCMEpPUMEHTHl Mo
TenenaTnyeckol CBSIaW B CTPOIMX Hayu-
HbIX paMKax HeNpPOCTO, HO OHW ObINK.

B 1969 r. B KanudpopHUiickom yHnBep-
cuTeTe NMPOXOoAuNT MEXAYHAPO/IHbIA CUM-
noanmym Ha Temy "COBpeMeHHbIV BIrnsf,
Ha CBepx4yyBCTBEHHOE BocCMpusiTue”. Ha
HeM Obln NpeficTasneH ioknan ob ycnew-
HO MPOBELOEHHOM MEXAYHAPOLHOM 3KC-
NepUMEHTE Mo TENENaATNHECKON Nepepade
KOHTPOJIbHBIX M300paxeHnii Mexay ame-
PUKAHCKUMW W BPUTaHCKUMW FOpOoLaMM.

B 1971 r. npecca CLUA coobwmna o
yeTblpex Tenenarndeckux ceaHcax ¢
3emnen, NpoBeAEHHbIX BO BPEMS JTYHHOW
Muccnn "AnonnoHa-14". ActpoHasT Mut-
yenn Obln Ha CBS3W BO BpeMmsl cTapTa
Kopabns ¢ 3eMHoi opOutel K flyHe. U3
[BYXCOT NepejaHHbIX MM Ha 3eMAio N300-
paxeHWit N3 Konofbl TaK Ha3blBAeMblX
"KapT 3eHepa” coBnasio MATLAECAT OfIHO
(Npy 3HaYEHNN BepOSITHOCTW COBMafe-
HuA, pasHom 0,0003).

B pasHbIX CTpaHax CTaBUAUCH 3KCne-
PUMEHTHI MO YCTaHOBAEHWIO Tenenarnye-
CKOW CBSI3W B CUTyauusix, Korpia fpyrue
KaHanbl CBA3W OKal3anucb HeAOoCTYMHbI
WAN HexenarenbHbl (Hanpumep, Mexay
"3emMnen” 1 NoABOAHOW nojkown). MNMpuH-
LMnuanbHas BO3MOXHOCTb Takoi cBaau,
cyulecTBymollell BHe cdepbl BANSHUSA
BCEX U3BECTHLIX Monei, Obina ycTaHos-
neHa. [MonyTHO ©OblAM  ycTaHoBAEHbI
dakThl, NoATBEPXAAOWNE YANBUTENDb-
HOe efHeHWe BCel XWBOW Npupofbl
(pacTeHus, XNBOTHLIE).

B mpuHUMNE, HWYero CRoxHoro B
deHoMeHe TenenaTtnm HeT — ndoh na
Hac MOXET MOYMpaXHATbCS U "Mo4yB-
creBoBatb” fipyroro yenoseka. N anq
3TOr0 BOBCE HE HYXEH KakoW-To crneum-
anbHbI NpMBop, Haf, KOTOPLIM, FOBOPST,
KOpnaT “allieronossie” B naboparopusx
[eHTaroHa — MpOCTO Hafgo "BKAIOYUTL”
WMHTYULIMIO N HACTPONTLCS Ha BANXKHEro.

Tak Bbl roBopnTe — npodoBann N He
nonyyaetcs — a KTo ckasas, yto Oyper
npocTo? [OBOPSAT, 4TO AyYLLER "HACTPOW-
Kon" aBnaeTcs nobosb. MoxeT, nonpo-
Oyem Ans Hauana Bo3nobnTbL BnnxHero?

B crnepyiouwmii pa3 nocMoTpuUM, Kak
3TO MosNyyaeTcs y CrneLmanncTos.
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HALWWA KOHCVYJIbTALUUA

FNYPEBWY B. MpoOHKK ANd NpoBepKu
UUPROBBIX YCTPOUETB. — Paano, 2005,
Ne 6, c. 53, 54.

Nevyatnas nnarta.

YepTex BOMOXHOre Bapual(ta Nevar-
HOW nnaTbl NPOSHUKA NpefcTasneH Ha
prc. 1. Peavctopbl — MFIT, konpeHcarop
C1 — K10-17, vHoukarop HG1 — cBeto-
avogHbill ANC321E (B ckoBkax panoM ¢
CUMBONEMKW €ro 3S/EMEHTOB YKa2aHH
MO3UUMOHHLIE 0GO3HAYEHUA CBETOAMOAOB
no pyc. 1 B craree). He nokazaHHule Ha
cxeme KoHaeHcatopel C2 (KM eMKaCTbio
0,033—0,068 MK®d; Hymepauwsi HOBBIX
peTtaneil NPOACAXAET Ha4ATYIO B GTATLE) U
C3. C4 (okcnnnvie cepun TK pupmMu
Jamicon emkoctoie 220 mkd Ha 16 B) —
BNOKUPOBOUHBIE B LEMNW NUTAHWA MUKPO-
cxem DD1, DDZ. Takxe He nokazaHHLIN Ha
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cxemMe VHTerpansHeii - crabunuzaTop
HanpsxeHns DA1 {78L05) sxknioMaloT B
Lenus NUTang NpoBHUKa cekumen SA1.2
OBYXMOMOCHOrO nepekmoqarens SA1T npn
NPOBEpPKe KOHCTRYKLWMKA € MATMBONALTHEIM
nTaqmem. Ero cexuns SA1.1 ncnoneso-
BaHa ANSl BKAK4YeHUs1 cBertoguoga Htb
(MEGOro TUNA), KOTOPLA W IZuUMpyeT STOT
pexum. Peanctop R10 (MJTT conpotuene-
Huem 1—1,5kOM) orparuymeaeT ToK
yepes ceeToanos,. [pw KOMMNOHOBKE nna-

Puc. 1

Thl OKa3a/0Cb LEenecoodpasHbiM NoOMe-
HATL MeCTaMK BXOAL {BLIBOAL 12 1 13)
anemeHToB DD1.4 v DD2.4. TpOoEQACHHLIE
NepemblukK BnanBakdT DO yCTAHOBKW Ha
mMecTo Mmukpocxem DD1, DD2.

SABPUMKO A. lenepaTop Nosoc U An-
HWIA ana perynuposku TenesnuaopoB. —
Paavo, 2007, Ne 2, ¢c. 16, 17.

MeuyaTHan nnarta.

Yctpoicteo cobupaioT Ha naare
{pvc. 2}, paccywTaHHOW Ha YCTaHOEKY
MNOCTORHHEIX peaucTopos MJIT, nogctpo-
eyHbIX Cl13-189a, OKCWAHOro KOHUeHcaTo-
pa cepmn TK duvpmel Jamicon (C5), noa-
cTpoedliore KT4-23 (C7), kepaMnyeckmx
KoneHcatopos KM (ocTanbHuie) n katy-
wex L1, 12, M2aroToBAEHHLIX B COOTBETCT-
BUW C OnucaHnem B cratke, ipoccenu L3,
t4 — yHupuumposaHHbie [IM-0,2, nepe-
Kmoyatenu, SA1 — nsuxkosuit ESP1010
WA WHOW, MOAXOAAUME No pasMepam.
MPOBONOYHBIE MNEPEMbINKK, HAXODALLMECH
NONHGCTBIO NAW HaCTUHHO MOO MUKPOCXE-
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Mot DA1, BNaMREIOT 10 YCTAHORKN €€ Ha
MECTO.

YYXAPEB W. Jlorvueckuii npoGHUK
Ha TpawsucTopax. — Paavo, 2008,
N2 2,c. 41,

MevyarHas nnara.

HepTexX BOIMOXI(OMO BAPWAITa NeYaT-
HOW Nnathl YCTPOUCTBA NOKA3aH Ha pyc. 3.
Peauctopu — MIAT, avoaw — cepun
K522, BoiknioHatens SA1T — MMNOPTHHIA
nevxkoBeit ESP1010. Lyn npoBHuka
M3roTaBNUBAIOT U3 CTAILHOW NPOBOAOCKU
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anametpom 1...1,5 MMm. OOMH ero KoHel,
330CTPAIOT, a Apyroi narnbaiot oA nps-
MbIM YIIOM, OONYKMBAIOT W NpWNavealeT K
NEAMOYTONLHOIW  NAOWanKe MNeYarHoro
nposojiHPKa. K pacnoAokeHHOR paaom
Kpyrnov nrowaake NPYNanealoT oTpelok
MOKOro MOHT2KHOID MPOBOAH, OKaHyM-
BAKOLLMMNCH 33XUMOM “KpoKoamn™.

NETPAHUWUH 4. 2aMeHa ABEpHOro
2A0HKa. — Paavo, 2008, Ne 6, c. 50.

O pene K1.

Jns eknicyeHns1 3BoHKa ¢ BatapeiHbim
IMTaHEM MOXHO NpUMeHnTL pene P3C 15
ucnonHeHw PC4.591.003 (conpotmene-
HK1e oBmoTKn — 280...380 Om, 10K cpaba-
TeiBaHMs — 21 MA) n PC4.581.004 (cooT-
etcTeeNo — 612..828 OM, 14,5 MA),
P3C49 wcnonHenwdt PC4.569.421-01
(610...960 Om, 12 MA) 1 PCA.569.121-02
{230...310 Om, 22 mA), PACBO (PC4.569.
435-01; 680...920 Om, 12,4 MA), a2 Takxe
WMOPTHLIE pene ¢ BANIKWMU NapameT-
pamMw, Hanpumep, TRG5-12VDC-SA-CL
(648...792 Om, 16,7 mA), TRQZ-12VNC
{925...1130 Om, 11,7 mA}, TRS-12VDC-
SB-L15(864...1056 Om, 12,5 MA)nT. N.

OBPATUTE BHUMAHUE

PbDKKOB A. USB-nporpamsMarop
MHKPOKOHTRORREepoB AVR u ATBIS,
coBmecTmbii ¢ AVRS10. — Pagwo,
2008, Ne 7, c. 28, 29 (pcaakrop —
A. fonre).

Hanpsixerne nntanvs Ha BuBog 7 Muk-
pokoHTponnepa DD1 aonxHo nocrynars
HenocpeacTeatitie ¢ Karona anoaa VD2 (a
He yepes pesuctop R9, KaK noxas’aHo Ha
cxeme).

Penakrop — B. ppancs, rpagika — B. Eponos
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