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KpynHesiwee coObiTMEe B MUPE KOMMYHMKALMIA

C 11 no 14 maqa & roga B Mockse npowna XXIl mexayHapoaHas BbiCTaBka
«CBSA3b-IKCMOKOMM—2 — KpyNHenwuii cneumanmanposaHHbiii POCCUNCKIAN
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OOHOBPEMEHHO SIBASIETCS Ou3Hec-naowankon ans BCTpeyu npodece B
PbIHKa 1 NPOABVXEHUSI UHHOBALWMOHHBIX TE@XHONOTVIA.
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TOYHOCTb U KAYECTBO AM-1097

A ! AM-1061
rNno PA3YMHOMU UEHE AM-1109 AM-1060 True-BMS Jingep npopax
AM-1038 A0 40 M

MynesTumerTp PC-Link 2Kt
True-RMS AC/DC

AM-1118

MynsrumerTp PC-Link
AM-1019

Mynstumerp 58 1

AM-1016
MynstumeTp 38 1

Kabens RS-232C/USB
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BesonacHbie Tepmonapa K-Tuna
R MAMEPHUTENLHBIE LYNbI
Npo3BOHKK Kabena
ﬂonOﬂHH TesfIbHO: — O3HaKOMUTBLCA C ﬂD.ﬂ,DOﬁHbIM ONMcaHemM N3IMepPUTENEBHbLIX anﬁOpOS, ﬂO.ﬂ.OﬁDaTb

npubop ¢ NOMoLLBI0 cepBuca «MHe HYXXHO M3MEepPUTb...», Yy3HaThb O AeNCTBYIOLLWX
CKMAKAX 1 aKLUaX UNW NPOCTO 3akasaTthk HYyXHbl Nprubop Bel MOXxeTe Npamo cenyac
Ha www.eliks.ru

- U He 3abypgbTe 3aiiTy cerogHs Ha cant www. kipis.ru ...

NapameTp AM-1081 AM-1016®  AM-1060 % / AM-1061 O AM-1019 3 AM1118 3 AM-1038 @ AM-1109C3  AM-1097 @

¢ 1NA NIOBO3HATESIbHbIX

Pa3panHoCTL 6 000 1999 | 3999 3999 6 000 i 51 000 60 000 | 51000
True RMS - - -1+ - l - + + + |
bazosas norp. 1,0% ! 0,8% 0,5% 0,7% 0,8% 0,03% 0,1% 0,06% !
Hanpskenue 600 B 700/1000 B 1000 B 600 B 1000 B 1000 B 1000 B 1000 B
Tok 10A 10A 10 A 10A 10A 10A 10 (20) A 10 (20) A
[wanasoH Yactor 50/60 'y 400y 50/60 Iy 400 Ty 400 My 200 kl'y 200 kly 100 kl'y
Wamepenne 40 My / 200 kly / 1My /
4acToTh! ey . 4 My SR 99 ky 2 2 Mry (umn.) 100 My
Conpotuenenne 6 MOm 200 MOm 40 MOm 40 MOm 60 MOm 50 MOm 40 MOm 500 MOm
EmkocTs 60 MK . e 200 MK® 300 MK® 5000 MK 1000mk® | 100 mo
MKD
Temneparypa - - -20...750°C/- -20...1000°C | -20...1000°C - -
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Y3HauTe 6onbLue U caMmoe HOBOE Ha www.aktakouuﬂ N
@ Mpu6opbl BKMOHEHBI B MOcyfapcTBeHHbI PeecTp CPeAcTs U3MepeHui e
«3NIMKC»: Mockea, 115211, Kawmnpckoe wocce, a1
TenedoHsi: (495) 781-4969 (MHOrokaHanbHeM),
®dakc: (495) 344-9810 E-mail: eliks-tm@eliks.ru
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AOPABOTKA HUSKOYACTOTHbIX 3BYKOBbIX NOJIOBOK
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Tupax xypHana «Papguo» Ne 6 coaH ans pacceinkm nognucymkam 03.06.2010 r.
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“PRAMONMGHTEN: " PRANODPOHT™—"PAAKD"

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

YYPEOAWUTENE U MBOATEND: PEOAKUWA XKYPHANA «PAOWNO»
3apervcTpuposad KomuteTtom PD no nevarw 21 mapra 1995 r
PervcTpaumorHsiin Ne 01331

FnaeHsii pepakTop B. K. YYHOB

PepakuwoHHas KONNerna:

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

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

A. H. KOPOTOHOLLKO, B. I MAKOBEEB, C. 1. MULLEHKOB,

A. . MCTUCNABCKWW, B. I. CTEMAHOB (NEPELIN 3AM. 1. PEAKTOPA),
P P TOMAC, B. B. DPONOB

Bminyckalowmia pegakrop: A. C. ONTAA

O6nomka: C. B. NA3SAPEHKO

Bepcrtka: E. A. TEPACMMOBA

Koppextop: T. A. BACWU/IbEBA

Appec pepakuwu: 107045, Mockea, CenveepcTtoe nep., 10

Ten.: (495) 607-31-18. dakc: (495) 608-77-13

E-mail: ref@radio.ru

Mpynna paboTe ¢ nucemamw — (495) 607-08-48
Ovpen peknamel — (495) 608-99-45, e-mail: advert@radio.ru
Pacnpoctpanenwe — (495) 608-81-79; e-mail: sale@radio.ru
Mopnwucka w npopaxa — (495) 607-77-28
Byxrantepusa — (495) 607-87-39
Hawwm nnarexHbie pekBuanThi:
nonyqarens — 3A0 "Xypuan "Paguo”, MIHH 7708023424,
p/cy. 40702810438090103159 B Mewarckom OCE Ne 7811, r. Mockea
Bank nonysarens — C6epbaxk Poccun, - Mockea
kopp. cuet 30101810400000000225 BMK 044525225
Nognwcavo k nesatu 18.06.2010 r. Dopmar 60-84 1/8. Nevars odceTHan.
O6bwem 8 dwa. ney. n., 4 6ym. n., 10,5 yu.-u3g. n.
B po3aHuuy — ueHa norosopHas
lMogrucHon MHABKC:
no karanory «Pocneyaru» — 70772,
no katanory YnpasneHvs deaepantHoi NoYTOBO#M cBR3wn — 89032;
no karanory Poccuiickoi npeccel MNOYTA POCCUM — 61972

3a cogepxaHwe peknamHoro obbABNeHUA OTBETCTBEHHOCTE HECET
pexknamofarens.

38 OpUrMHANBHOCTL U COAEPXAaHWE CTATEW OTBETCTBEHHOCTL HECET aBTop.

Pegakuna He HECeT OTBETCTBEHHOCTH 33 BO3MOXHBIE HEFATUBHLIE NOCNEOCT-
BWA WCTIONb30BaHWA ONYGIMKOBaHHBIX MaTepuanos, HO MPUHWMAEET Mepkl No MC-
KNYHeHWD ULUKEOK W one4yaTtok

B cny4ae npuema pykonucH k nyGnukaumm pegakuws crasut of 3Tom B naee-
CTHOCTL aBTopa. [pwu 3TOM peaakums nonyyaeT WCKIYMTENEHOE NPABOo Ha pac-
NPOCTPAHEHWE NPUHRATOrO NPON3BefeHns, BKNOYARA ero nybnukauvMm B XypHane
«Pafmo», Ha MHTEPHET-CTpaHuuax xypHana, CD wnu wHeim oBpasom.

ABTOpCKOE BO3HarpaxfeHwe (roHopap) BeINNa4vBaeTCA B TEHEHWE OQHOMO
MecALAa nocne Nepeoi Nybnavkauvm B pa3Mepe, ONpeaenieMoM BHYTPEHHUM
CNPaBo4HUKOM TapudoB.

Mo wcredeHWW OOQHONO roAa C MOMEHTa Nepeoin nyGnWkauvn asTop UMeeT
npaso onybAMKOBATL ABTOPCKWIA BAPWAHT CBOEr0 NPOV3BENeHWA B APYrOM Mec-
Te 6e3 NpeaeapUTEnLHONO NUCEMEHHONO COMMACHS PEAAKLMK,

B nepenwcky peaakumn He BCTynaeT. PyKONWCK He PELEH3MPYIOTCH W HE BO3-
BPALLAIDTCS.

® Paguo”, 1924—2010. Bocnpou3seaeHe MaTepuanos xypHana «Paauos,
WX KOMMEpHYeckoe Mcnonb3osaHue B NOBOM BUAE, NOAHOCTHIO WKW YACTUHHO,
JAONYCKAETCH TONbKO C MMCEMEHHOTO pa3petueHns peaakuyvn.

Otneyatano & 3A0 «MONUMPADUHECKWMIM KOMIMNEKC «3KCTPA Ms,
143400, Mockoeckas o6n., KpacHOropckum p-H, a/m «Bantua», 23 km.
3ax. 10-06-00-268.

_—

KomneioTepHas ceTek penakumm xypHana =Paguo»
HaxoouTCA Nopa 3alMTOW aHTUBMPYCHOW NporpamMmb
DrWEB W. Oanunoga.

TexHuueckas nopaepxka 000 «Canfl» (CankT-lNeTep-
6Gyprckas aHTUeMpycHas nabopatopus W. danvnosa).

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

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

Heckousno cuof o pexsaue...

OHOM U3 PaaMoNIOBUTENLCKUX XKYPHAN0B, BLIXOAAWMX B

Halei cTpaxe, B agpec xypHana "Pagvo” HeaaeHo npo-
3eyyana ¢pas3a o "HacTyrnuBLLEM B NOCNEAHWUE roakl 3aCUNbe
peknamel”. 3TO TUNUYHOE CUTYaUMWS, KOTAA MHEHWUE O XypHane
BbICKA3bIBAIOT NIOAW, HEM3BECTHO KOraa nocnegHuii pas nep-
KaBLUWME B pyKax Hall xypHarn. H4To-To u3 cepuu "s NactepHaka
He 4uTan, Ho ocyxaai”...

Pasymeetcn, cerogHa NpakTUHecKW BO BCEX XypHanax, B
TOM 4Mcne 1 paguoniobuTensCckux, ecTe peknama. Ects oHa,
KCTath, ¥ B XypHane, 8 KOTOPOM MNPO3By4Yany NpUBEaeHHbIe
Bblwe cnoea. Ho 310, ecnu x0TuTe, BENEHWE BPEMEHW, OT
KOTOPOro ecTb ABOWHAas nonb3a yutarensM. Bo-nepsbix, ons
HUX 3TO MHPOPMaLMA O NPOAYKUMM MO TEMATUKE XypHana,
KOTOpas MOXeT 0BNer4uTe UM pelleHne Kak NPOM3BOACTEEH-
HbIX, TaK U YUCTO paguontobuTensckux 3anad. Bo-eTopeix, ato
LONONHWUTENBHBIA A0OX0A OJIR XYpHana, KOTOp.Ii MNo3BONAET
peLlaTb 3afadv no ero BbINYCKY W, B YACTHOCTK, BINYCKaTb
Ka4eCTBEHHBIA XypHan, He NOAHUMAaR BbICOKO ero ueHy. Peys
WAET, ECTECTEBEHHO, O PEAAKUMOHHON OTNYCKHOM LEHE XYpHa-
na, a He 0 Tex HakpyTKax, KoTopble A0DABNAIOT NOYTA U UHLIE
NOCPEAHWKN MEXOY XYPHaNoM U KOHEYHBIM NONL30BaTENEM.

Mo3ToMy Mbl, ECTECTBEHHO, C YBaXEHWEeM OTHOCWMMCH K
TEM, KTO Aaer pexnamy B Halwem xypHane. OcobeHHO k Tem
dUpMam, KOTOPbIE COTPYAHUYAKOT C peaakLuei yxxe Ha NpoTA-
XEeHun mMHorux net. OpgHa M3 HUX — 3TO KoMMaHus "Inukc”,
pexnama KoTopoid NOCNeAHWE rofkl HEM3MEHHO MOABAAETCH
HA NEPBOI CTPaHWLLE HALLEro xypHana.

B atom ropgy wicnonHunoce 10 net wx TOproeoit Mapke
"AKTAKOM™ — pepuarilumid cnyyaii, korna Toprosasi Mapka He
CcOBNajaeT ¢ HaseaHwem GupMbl. Ho 3To OTHIOAL HE MeLlaeT
NPOAYKLMK Nop, 3TOW TOProeoid Mapkoin 3aHMMaTh YBEPEHHLIE
MO3WLIMK Ha POCCHMIACKOM PhIHKE KOHTPONLHO-U3MEPUTENBHO-
ro obopynosaHus.

D1a Toprosas Mapka 00beaMHAET NoA COBOW LLIMPOKWIA CNEKTP
KOHTPO/ILHO-M3MEPUTENBHOI annaparypsl MMPOBOMO KNacca,
paanoMoHTaxHoe obopynoeaHve, mebens ons nabopatopuii u
ounca, LLIMPOKWIA aCCOPTUMEHT 3NMEMEHTOB NPUBOPHBIX YCTPOMCTE
¥ MHOroe apyroe. MHoroneTHuiA oneIT NIMAEPa B NOCTaBKax Mame-
puTENLHOTO 060PYAOBaHMA, OT3bLIELI NOTREBUTENE, peaynsTark
WCNBITAHWIA 1 HaY4HBIX MCCNENoBaHWA NONYYUNW BOMMOLLEHWE B
BUAE KOHKPETHOMO PAAA MyHYLUNX NPEaCTaBUTENEN M3MEPUTENEHO-
ro obopynoeaHvs, 06beAMHEHHLIX eQuHBIM CNosoM “"AKTAKOM",

B atom roay 3Ha4yMTENLHO PacLUMPUACH SCCOPTUMEHT Tak
HasbiBaeMblx "BMPTYanbHeix npubopos” — npwbopoe, pabo-
Tawouwx Ha 6aze NepcoHanLHOro KOMNBITEPA Mo UHTEPGENCY
USB/LAN. B HacTosLLEe BpEMA MOOENGLHEIN PR BUPTYaNbHbIX
npubopoe, BXOAALLMX B cemeicTeo "Bawa USB/LAN-nabopa-
Topus AKTAKOM", npeacraenset coboil XOpoLio npogyman-
Hblld 1 cHanaHcupoBaHHblil Habop YCTPONCTE, NO3BONFOLLMIA
peanu3oBath LUMPOKWIA CNEKTP W3MEepUTENkbHbIX 3ana4y. B ee
COCTae BXOAAT UmdpOBbIE 3anomuHallimMe ocuunnorpacdsl,
ocumnnorpadbl CMELLaHHbIX CUrHAMNOB, NOrMYECcKMe aHannaa-
TOPbI, reHeparopsbl LMGPOBLIX NOCNeN0BaTENLHOCTEN, YNpas-
NAEMBIE MCTOYHWKKM MUTaHns, (PYHKUMOHANLHLIE TEHEPATOP.I,
reHepaTopb! TENEBU3NOHHEIX CUrHANOR.

Mosgpasnsas kKOMNaHWlo "3nKukc ™ C i0buneem Toproeoi
mapku "AKTAKOM", Mbi xxenaem e AansHeRlMX yCriexos
B obecnieyeHnu OTe4YecTBEHHOW rpoMbineHHocTn u HUW
COBPEMEHHOM KOHTPO/bHO-U3MEPUTENBHOR TEXHUKOH n
cucTemamm, 683 KOToPbIX HEBO3MOXEH Hay4YHO-TeXHWYec-
kuii nporpecc!




"CBa3b-3dkcnokomm—2010":
KpynHehWwee cobbiTMue B MUpPEe KOMMYHUKaUuMi

"B 10bunesirbi rog Mobens kaxabii Ha4uHaeT AyMars 10-BOEHHOMY. ...
Mb! HameTnnm Lenbiil psig HanpasneHmid 4ns KOHUEHTDALIM Younmii: 310
UnppOBH3ALINS TENEPALMOBELLAHNS, MOREDHN3ALWS MHPPACTDYKTYDbI
cBA3n 1 peopmmposarve "CeasemuHBecTa”, PopMUPOBAHNE SNEKTDOHHOID
PaBUTENLCTBA M CO3RAHME MPOYMX YCIOBMI 19 NEPEX0aa K
HHpOpMaLIMOHHOMY 06LLecTsy. Ha BCex yvacTkax paboTel yaanoce
MEPEHTH B HACTYINEHKE... .

CoObiTua M MeponpuaTus

OpraHusatopamu "CBs3b-3kcno-
komm—2010" cTanu BeICTABOYHAA KOMNA-
HUA "EBpPO3KCNO" COBMECTHO C KOMMNNEK-
coM "JKCnoueHTp" npu noanepxke
MuHUCTEPCTBa CBA3W U MACCOBBIX KOMMY-
HUkauuii PD. B aTom roay Ha BbiCTaBke
CBOW MNPOAYKTHI W YCNYrM NPeacTasnany
445 komnaHuin 13 22 ctpad mupa, pabo-
Tawowme B cdepe NpPov3BoACTBa Tene-
KOMMYHUKauMoHHoro  obopynosaHus,
CHUCTEM ynpaBneHws, WMHGOPMaLMOHHBLIX
TEXHOMOrM 1 ycnyr ceaawn. Bcero nno-
wiaaky nocetunu nopsaka 27 Thic. Yeno-
sek. OTkpoiBlWMA "CBA3b-OKCNOKOMM—
2010" Buue-npembep Cepreit CobsHuH
BblpPa3vn YBEPEeHHOCTb, YTO PONb BLICTAB-
K1 B NPOABUXEHWM MHHOBALMIA C KAXOLIM
rogpom Byner ycunueateca. B pamkax
BLICTABKM NPOLLUNKM PAcLUMPEHHoE 3acena-
Hue MuHkomcesiav P, npecc-koHdepen-
UMA C Y4acTUEM MWHWUCTPA CBA3W M Mac-
CoBbIX KOMMYHUKauwia Wropsa LLeronesa,
a takxe 6Gonee 200 pasanuuHbIXx Mepo-
NPUATKIA AENOBOIA NPOrpPaMMebl.

MMaeHbIM cOBLITUEM AN POCCUIACKMX
Y4aCTHMKOB CTano nNpoBefeHue B [OHW
BbICTABKM PACLUMPEHHOIO 3aCeanHna Kon-
nervv MuHkomceaau Poccuun B LeHTpans-
HOM BbiCTaBOYHOM Komnnekce (LIBK). Ha
nneHapHoM 3acepadum 12 man goknag o
DEATENLHOCTY MuHUCTEpCTEa B 2009 1 w
nnatax Ha 2010 r. 1 cpeQHECPOHHYD Nep-
cnekTusy cpenan rnaea MuHKOMCER3W
Wrope Léronee. OT4eTbl O CBOE pnesn-
TENLHOCTU NPEnCTaBuNv PYKOBOOWTENM
PockomHansopa u scex AreHTcTs. Cpeawm
HUX — NpegnoxeHwa POCCBA3M Mo Nosbi-
LWEHWI0 OOCTYNHOCTWU HOBBIX YCNYT, OCO-
OeHHO B CEenbCKOM MecTHOCTW. [Hem
paHee Ha 3acefaHuax NATKh Cexuwii npea-
CTaBUTENM PETYNATOPOB M OMEpaTopos
cBA3n, UT-koMnaHwid, HayyHbIX 1 y4ebHbIX
3aeefeHuii 8 nogpobHocTax obcyxpanm
COCTORHWE MOOOTPacnei KM HacyluHble
334344 KX PassuTHa.

B pamkax BLICTaBKM NPOLLEN NEpBbIiA
Pocewuiickuid hpopym no ynpasnenunio Mu-
TEPHETOM, Ha KOTOPOM WCNONHUTENbHBIN
ovpextop v npeawaeHT ICANN Pop Bek-
CTpoM Bpy4wn rnase KoopowHauuoHHOro
ueHTpa gomera ".ru” AHgpeo KonecHu-
KOBY CBWAETENLCTBO O NONYYEHUM AOMEHA
BEPXHEro YPOBHSA Ha kmpunnuue. 3anucs o
nomere ".pd" nosBUNACEL B peecTpax kop-

Oxonuatne.
Havano cm. Ha 2-# c. o6noxKn

W. O. lWérones, MMHUCTP CBA3MU
M MacCOBbIX KOMMYHUKaLMih PO

HEeBbIX CepeepoB mMobansbHO AOMEHHON
agpecaumy kak pas B Houb Ha 13 man.

Ha 3acepaHuv npeswneHTCKon Ko-
MUCCUK N0 MOAEPHU3ALMK U TEXHONOTUYE-
CKOMY PasBUTUI0 3KOHOMMWMKW, COCTOSAB-
wemecs 13 mas, npesvpedt Poccum
A. A. Meneeges oTMeTUN "O0CTATOYHOE
KONWYECTBO MNPOEKTOB COLMANLHOM 3Ha-
YUMOCTU", NPEACTABNEHHBIX HA BLICTABKE,
1 BEIPA3MN HAZEexXay, YTO HOBELLIWe paspa-
60Tk B 06NaCTM TENEKOMMYHWUKALWIA
ByoyT MCNONb30BaHbl ANA peanuaauumu
COLMANEHO 3HAYUMEIX NPOEKTOB, B YAaCTHO-
cTW, B cdepe TenemeavumHel 1 obpasoea-
Hua. Ha aToM 3acenaHvn LWen OTKPOBEH-
HbIA pa3roBOp W, B 4aCTHOCTW, OTMEYa-
NnoCk, HTO peanu3aums YTBEepPXAEHHbIX
KOMWCCMEN NATU BAXHENLIMX NPOEKTOB B
obnacti CBA3W OCYLLECTBAAETCH B COOT-
BETCTBUM C rpagukom. OgHako, kak oTme-
Tvn W. O. Wérones, ectb 1 npobnembl. K
npuMepy, Noka He yaanoch PeLumMTs 3aaaqy,
CBA3aHHYID C OnpegengHWem noHATHUA
HauuoHansHoro npowasogutens. Cpeawm
npobnem, KOTOpLIE TPEBYIOT yHacTUdA rocy-
0AapcTBa, MWHWCTP Ha3Ban HexsaTky
CPeAcTB Ha CBOEBPEMEHHOE pPEe3epBMpO-
BaHWE HYacToT 1 OPOUTANbHBIX CNYTHUKOBbIX

no3vumin, a Takke Ha pa3pabotky cober-
BEHHbLIX TENEKOMMYHUKALMOHHLIX TEXHONO-
TUiA W NPEBPALLIEHWS UX B MEXAYHAPOOHLIE
cranpapte. [. A, Meneenee noayvepkrHyn,
4710 "Macwtabel MHdopMaTUlaumm B CKO-
poM BpemeHn ByayT onpepenaTs W ypo-
BEHb XM3HW B HALLEl cTpaHe”, U NnocTaenn
uens — "BbIBECTW OTPacfib Ha YPOBEHb
MUPOBLIX PazpaboTYUKOB HOBbIX TEXHONO-
A, npoaykunm v yenyr”. Ona nponsuxe-
HUA K HEW NPesnaeHT nopyywn "B cambie
cxartuie cpoku” paspaboTarth KOHUENUMIO
WHHOBALWMOHHON cucTembl B cdepe Tene-
KOMMYHUKaumii n UT-TexHonorvid, kotopas
Obl "NpegycMaTpueana Mepsl 4n8 yeTonuu-
BOro ¢uHaHcoeoro obecneyeHus passu-
TUA OTpacnu W NpUBAEYEHWs YACTHOro
kanutana”, “noowpsna 6kl Hay4HO-MUCCNe-
[OBaTENbCKYD OEATENEHOCTE W KOMMEp-
Lumanu3aumio COOTBETCTRYIOWMX pa3pabo-
Tok". OH NMoAYepKHyn, 4TO 3TOT MNPOEKT
AOMXeH cTaTh "HEeOTLEMNEMOW 4acTbio
CTPYKTYPHBIX 3KOHOMUYECKMX npeobpaso-
BaHWii” » "pedopmbl roCyaapcTBEHHOIO
ynpasneHus”.

O6opynoBaHue u ycnyru

CBOu TeXHONOrMK Ha BoicTaske "Ceasb-
3kcnokomm—2010" pemoHcTpupoBanu
Kak KpynHelluue npou3soguTenn Tene-
KOMMYHWKaLuoHHoro oGopynosaiHus —
Alcatel-Lucent, Motorola, Nokia Siemens
Networks, Huawei, Cisco Systems, Sam-
sung, Tak U MHOXECTBO KOMNaHWiA mac-
wraboM NOMEHbLLE, BKNOYas Takue oTe-
YecTeeHHble KomnaHuu, kak Coseeanue,
OpuvoH 1 gp. He meHee wwpoko Bbiin
NPeacTaBneHbl NOCTaBLMKM PeLUeHud B




o6nacTy MHPOPMALIMOHHBIX TEXHONOMMIn —
Apmapa, Ail-Tu, 1C, Step Logic n ap. B
CBOK O4epenb, CBOW CepBuCHbIe pelue-
HUS Nokalanu onepaTtopel cesau Poc-
Tenekom, MTC, KOMCTAP-OTC, BunaiiH,
MaradyoH, Ckait Nlunk, Tele2 v gp.

B uyactHocTH, komnawwa Nokia
Siemens Networks pemoHCTpuUpoBana ue-
nelid pag MoBunbHbIX, GUKCUPOBAHHBIX W
KOHBEPreHTHbIX CeTeBbiX TEeXHONOruin, a
TaKkkKe ycnyru rno ynpasneHuio CeTamu
onepatopoB. Beinu npegcrasneHsl cucTe-
Mbl CBR3W Ha 6a3e BONOKOHHO-OMNTWYE-
ckux maructpaneid u PPJ1. Takke komna-
HWSA MPOBOAMNA OEMOHCTPaLMI0 CBOEro

. , LTE-peweHus, No KOTOPOMY YXe 3a-
) '\ KIOHEHO HECKOMBKO KOMMEPYECKUX KOHT-
Y% pakToB B pasnuuHbix CTpaHax mupa.

{ POCTEAEKOM

! PocTrenekom — oneparop cBsi3n. |

HOi cBR3bio, IPTV, a Takxe paanuyxblie
NPUAOXEHWsi, B TOM 4MCAE NO OpraHw3a-
UMM MoBuneHbix nnatexeid. CoTpyaHUKK
Alcatel-Lucent nposoavny OemoHcTpa-
umm LTE-oBopynoBaHns, B TOM 4YUCNe C
noMoLbIo onepartopa bunaiiH. B uensax
obneryeHusa NOALEDXKKM CTPEMWUTENBHO
pacTywero Tpadurka KoMnaHus npencra-
Buna LA 2.0 — nepeyl0 BEPCUID CETH
paguopocTyna (RAN) texHonormm LTE,
obecneynBaoLLy0 BO3MOXHOCTL KPYNHO-
macwTabHoro KOMMEpYeckoro BHegpe-
Hus LTE. LA 2.0 cneunansHo paspaboTaHa
LN B3auMOAENCTBUA C TPaaULMOHHBLIMUK
cetamu 2G/3G — GSM, cdma2000,
WCDMA/UMTS. Mcnonk3oBaHue CeTEBbIX
PECYPCOB ONTUMMW3WPYETCHA C NOMOLUbIO
CneuvanMa3aupoBaHHOro nporpaMmmMHoro
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Co6cTeeHHo, pewwenns B obnactu LTE, a
TakxKe cpefcTea Ona onepaTtuBHOro Mac-
wrabuMpoBaHus ceTeil CBA3W B UENsx
"nocnesaHna” 3a HENPEepbIBHO PACTYLLMM
Tpacdukom WMHTEpHET ObiNM OCHOBHbLIM
npeamMeToM ropaocTy BCEX KPYMHEemx
npoussoauTeneit. C nomoLsio yHUBep-
cansHoW cepeucHOW nnatgopmsbl IMS (IP
multimedia Subsystem), BknioYeHHOWH B
ceTb onepatopa MTC v passepHyToil Ha
cTeHpe Touku goctyna Wi-Fi, aeMoHcTpu-
posancs 6eclwoBHbIN nepexon aboHenHTa,
pPa3roeapuBaloWero No COTOBOMY MYynb-
TUCTaHOAAPTHOMY COTOBOMY Tenedony,
mexay cetamm GSM, UMTS 1 Wi-Fi.
Komnanua Alcatel-Lucent npeacraem-
na Oemo-30Hy, Ha koTopoii Bbin npope-
MOHCTPMPOBaH LUMPOKWIA CMNEKTp petue-
HWIA, HanpaeneHHbIX HA NOCTPOEHWE 3KO-
HOMMYECKW 3 HEKTUEHOM BBICOKOMNPOU3-
BoauTencHoi cetu cea3auw HLN (High
Leverage Network). HLN nozeonseT obec-
Ne4YnTb BO3MOXHOCTE NOCTOSHHOIO Hapa-
LWKMBAHWS MONOCHI NPONYCKaHWA Ha BCEX
YPOBHAX ceTu, obopynoBaTe CeTk BCTPO-
EHHbIMK CpeacTeamu obecnevyeHus kave-
ctea ceaam (QoS), a Takxke afanTupoBaTh
ee K NpefocTaBNsemblM yocnyram v npu-
noxeHuam. Alcatel-Lucent npepctaswna
z PRA PELUeHUiA, CBA3aHHLIX C paavopenei-
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Ha OgWH U3 MPHU3OB.

KOMMAEKCa W QYHKUWIA ynpaeneHws pa-
auvopecypcamu. B yactHocTu, Beina npo-
OEMOHCTPMpOBaHa OJHOBPEMEHHas ne-
penaya cemMuv BWOEONOTOKOB B OAHOM
pagwokanane LTE, B TOM Y1cne u C BbICO-
Kol yeTkocTeio (HDTV). TyT xe ¢ nomo-
LWL aHanu3aTopa MOoXHO BbiNo NOCMOT-
peTb peansHyio CTENeHb 3arpy3ku KaHana.

Komnanua Huawei npegcrasuna npak-
TUHYECKM BCE paspaboTaHHOe e TeNeKoM-
MYHUKaUWMOHHOe obopynoeaHue, W 38T0
Guina nonHas nNWHERKa COBPEeMEHHOro
obopyaosBaHua CBA3W: MOBUNbHAsA CBA3b
BCEX CTaHOapToB, TpaHcnopT, noboi
noctyn, aBoHeHTCkue TepMuHans v np. B
pamkax BbICTABKM KomnaHus Huawei
COBMECTHO ¢ onepaTtopom MTC npoeoam-
nM gemoHcTpaumio LTE-texHonoruii. Ha
cteHpne Huawei npepoctasnanace onop-
Has CeTk, a Ha cteHae MTC 6ein npeacras-
neH paguomoayne. B xoae aemoHcTpaumm
[nocTuranack CKOpPOCTe nepegaqv Ao
70 MBwT/c, 3a KOTOPOW MOXHO Bbino cne-
OWTe C NOMOLUBIO CreuuansHoro Mo-
HUTOpa. B HACTOALMIA MOMEHT KOMNaHWA
Huawei yxe 3akmouuna nopsgka 15 tec-
TOBLIX M KOMMEPHECKWUX KOHTDakToB Ha
noctpoenue LTE-cetell B pasnuyHbIX
cTpaHax. Bo Bpems BhICTaBkM KOMNaHuA
Motorola v poccuiickuin xonguHr "WH-

dopMUHBECTTPYNN”™ 00BABMNK, 4TO cOBW-
parTCH NOANUCaTL CornallieHne O KOHCop-
LUMyMe ONA NepeHoca TEXHONoruid Komna-
HuM Motorola no npouaeogcTey 6a308bix
CTaHUMA U CO30aHWIO PELLEHWIA ONS CeTein
LTE B8 P®d. 370 cBA3aHo C TeM, 4to MuH-
KOMCBA3M Poccun HamepeHo Oka3sbiBaTb
npedepeHuV KOMMaHWaM, pasMeLlaro-
WKM MNPOM3BOACTBO TENEKOMMYHMKA-
unoHHoro obopyaoBaHua B Poccuu.

Ha ctenHpe komnanum Cisco 6Gbina
npenctasneHa apxmutektypa Open Service
Exchange, nozaeonsiowan oneparopam
CBA3W YNPaBNATb NEPCOHANU3UPOBAHHbI-
My cepBucamu gna aboxedtoe. C nomo-
LB 3TOM apXUTEKTYPLI ONepaTops! MOryT
BeICTPO W rMbKO PacWMPATE aCCOPTUMEHT
ycnyr "no sanpocy”, HacTpaveaemblx B
COOTBETCTEMM C MHOMBMOYANLHBLIMKW TPE-
BosaHuaMKM kaxporo aboHeHTa. ABOHEH-
Thl, B CBOIO O4epenb, MOryT nony4uTs Oo-
CTYN KO BCEMY CMNEKTPY YCNYyr pasnuyHbIx,
B TOM 4YWCNE BUPTYyanbHkIX, onepartopos. B
4acTHOCTK, HA BbICTABKE BN NPOOEMOH-
CTPMPOBaHbLI CNEaYLUME 3NeMEHTBI NNaT-
¢dopmel Open Service Exchange:

+ yctpoiicteo Cisco Service Control
Engine (SCE) — obecneuunsaet DPI ("rny-
BGokyo" nposepky Tpadwka aboHEeHTOB) U
BHINOMHAET yNpaeneHue nonocon nponyc-
KaHWA NMPUNoXeHWiA;

+ mapuwpytuaatop Cisco ASR 1000 —
coyeTaet QyHKUMM MapLpyTM3auum,
arperaumu aboOHEHTCKMX CECCWMIA U NOA-
OEPXKKN KPUTUHECKW BaXKHBIX CEPBUCOB.

Onepatop MTC nokasan psap, npoaykToe
ONA VHOMBUOYyanbHLIX NONbL30BaTenein u
6uaneca. 3t1o Tepmo-SIM-kapTta, koTopas
mMoxeT paboTate B 3KCTpPEMAasIbHLIX YCNo-
BUSIX — TPV BICOKOIN WK HA3KOW TemMne-
patype; mapwpytusatop "MTC 3G 2" —
ycTpoicTBo Ans goctyna B MHTepHeT
yepes Wi-Fi gns rpynnsl nonb3oeateneii c
vcrnonb3oeanuem  cravgaptoB 3G,
ADSL2/2+, WiMAX, Wi-Fi/FON. A ycnyru
mecToonpenenenus "MobunbHele co-
TRyaHukK" 1 "Huka" nossonaoT onpene-
naTe mectononoxenne SIM-kapT v npen-
HA3Ha4YeHbl AN KOMNauwin ¢ GonbLumMm
LITATOM COTPYAHWKOB,

Onepatop MeradoH npogemMoHCTpu-
poean ycnyry “Mynetu®or" — ananor
Skype, — BbiNYLEHHYIO HA PLIHOK OKONO
nonyroga Hasag. Takke Nonb3oBaTenam
nokasanv TakoW NpoaykT, kak "MMS-ka-
mepa" — 310 Kamepa HabnaeHus, KoTo-
pas pearvpyeT Ha ABMWXEHws B cdepe
ceBoero oxeata u npucbinaetr MMS-
cooblieHrs Ha onpepeneHHblin Mobune-
Helil HOMep. lMonb3oBanace ycnexom y
noceTuTenein creHna v demrocoTa cetm
3G/UMTS — komnaktHas Gasoas cTaH-
UM, NO3BONAIOWAES YNYHLLWTL MOKPHITUE
CETU BHYTPW NMOMELLIEHKS.

Onepatop BunaiH pemoHcTpupoean
3G-MoaemMel 1 yCnyry goMaluHero umgpo-
BOIr0O TENEBUAEHWA, B TOM Yucne u 8 hop-
marte 3D. Ha ctenae Bunaitd pemoHCTpu-
poBanuck BO3MoxHocTu LTE-cetn c
nomoLeo 6a30BO CTAHUMKU U OMOPHOMN
ceTtn GbE ot Alcatel-Lucent, a B kayecTtee
abOHEHTCKOro YCTPOMCTBa MCNONL30BaN-
CA TEepMMHAnN NPOW3BOACTBA KOMNaHWW
LG. lNpn nemoHCcTpauMu [OCTUranuce
ckopocTy go 60 M6uTt/c B nonoce pagvo-
kaHana 10 MINy ¢ ncnonb3oBaHWeM TexHo-
norvm MIMO 2x2,

(OxoHwanwe cnenyer)



3PA UMBPODEDrD TEAEBMAENMA

A. r'OJIbILWKO, kaHg. TexH. Hayk, r. MockBa

"Tescbugenne npudiusuio k nak

Enacmmnyio sup, KOMopbtii 3CAOHREN OH
nac tesebusop .

Kpartkas ucropusa u 6opbba
3a pecypc

MNocnegHwe 20 net — 3noxa ToTanbHO-
ro nepexofa oT aHanoroBbIX TEXHONOMMIN K
UMdPOBLIM BO BCEX BUAAX TENEKOMMYHU-
Kauwii. Y1o kacaeTtca TENEBUOEHWUS, TO ero
WUCTOPWA TaKke He TepseTcs 8 rnybuHe
BEKOB W NO3TOMY B 06LLMX YepTax U3BecT-
Ha coBpemMeHHOMy 4Yenoseky. He Bypem
nogpobHO OCTaHaBNMBATLCH Ha HEW, OT-
METUB NWLLb, YTO aKTMBHO Pa3BVMBATLCA
TENEBMOEHWE Ha4ano NWllb TOrga, Korga
CTano YWCcTo 3NEKTPOHHBLIM M, KakK LIYTAT
MHXeHepbl, nNo3sonano Gonee ycnewHo
OTNVYaTL MOIOLLET0 MYX4MHY OT TaHLYH-
e XeHLMHb. MHTepecHo, Y4To nepeuii
NPOEKT, B KOTOPOM BbiNu 3aN10XeHbI OCHO-
Bbl COBPEMEHHOI0 TENeBMaeHus, Gbin pas-
paboTtaH eiue 8 1884 r. Ceoum cozaaHuem
8 TeyeHne XX Beka TeneBudeHWe BO MHO-
rom 06£3aH0 U HaWKMM COOTEYECTBEHHU-
kam: B. Poawnry, O. Anamsiny, J1. Tepmeny,
M. Wwmakosy, b. Npaboeckomy, B. 3Bopbl-
kuHy, A. Peibtuny, C. Kataeey, A. Mony-
mopaeuHory, C. Hosakosckomy, M. Tumo-
cdeeBy U MHOTUM APYTMM, BKNKOYas, KCTa-
T, 1 "HEWHXEHEPOB" — Hanpumep, ame-
pUKaHLA POCCHIMCKOrO MNPOUCXOXAEHUA
. Caprosa, ynoa4yHo "npoaiocvpoBaslue-
ro" pazpabotku B. 3BopbikuHa B CLUA.

MaHayaneHo an\ TpaHcnauvm TB npo-
rpamMmm McnonbL3oBancs apup, 4TO0 UMEeno
CBOW M3BECTHLIE BCEM NMIOCH (OocTyn-
HOCTb Ha BONbLUMX PACCTOAHWUAX) Y MUHY-
Chl (NOMEXW U He BCerfa Ka4YeCTBEHHbI
npuem). Korga HasemHoe (adwpHoe) TB
BEllUaHWe BMNEPBLIE MPULLNO K NOAAM, TO
CTano NOMCTUHE YHWKANLHOW (M paxe
"yBONHON") YCNYroM, C NOMOLLEIO KOTOPOIA
k aboHeHTam NpUxoaunM pasHble Nepco-
Haxu peanbHoi (xkvBoi adwp) v Nnpuay-
MaHHOM XM13HK. No3Xe ¢ pasBUTUEM Tex-
HOnorwin nepepgaqvm TB curHanoe, BUAEO-
3annMcK W np. aboHEeHTbl MOCTENEHHO
cTanu nonyyate AOCTYN K OrpOMHOMY
xonuyectsy TB nporpamMm C BbICOKMM
Ka4yecTBOM W MO OTHOCWUTENLHO Hebonb-
wumM Tapudam. 3aT0 MIBECTHLIE "MUHY-
cbl” adupa [OBONBHO CKOPO 3aCTaBwau
McKaTbk Apyrve nyTtv ons Tpadcnsuumn TB
nporpamm, oBpaTue B30Pkl HAa KoaKcHasb-
Hblll kabens. Tak Havanace 3pa ceTten
kabencHoro TeneswpeHus (uwnn KTB),
KOTOpLIE B HEMANO CTENEHW Npeycnenu
3a nocnegHue Noneexa.

Brnepebie npeanoxenve o pacnpene-
NEHWM TENEBM3MOHHOIO CUrHana no Ka-
6enbHbiM ceTam BbINO MpeacTaBneHo B
CWA 3pom MMapcoHcom (Cox Cable
Communications, Inc.) 8 1948 r. MNepsas
cucTema, pacnpegensiowan nate TB ka-
Hanoe, 3apaboTana 8 Cvatne. HosoeBe-
AeHWe No3BONUN0 M3bBaBUTLCH OT MHOTKX

XeHpuk Aroa3nHLCKMiA

HexenareneHbIx ad¢exToB, CBA3aHHLIX C
3pUpPHBEIM PacnpocTpaHeHneM Tenesu-
3WOHHBIX CWIrHanoB: 3aTEHEHWH, nepe-
OTpaXeHWil, HeobBxoAMMOCTH YCTAHOBKK Y
Kaxaoro aboHeHTa aHTeHHbl U T. A., YTO
paclwmpuno Kpyr noteHumaneHelx a6o-
HEHTOB W NOMOINO KapawvHanbHbiM 0bpa-
30M YNYHLWWTL C TEXHWHECKOW TO4KY 3pe-
HWA Ka4yecTeBO npeanaraembix YCAyr.
Bcnen 3a KOHBEPreHTHLIMK (C TOYKK 3pe-
HWUR UCMNONb30BaHua acpupa u kabens)
cucTemMamMu KONNEeKTMBHOrO npuwema TB
nporpamMM Ha CLUEHy BeIlNK ceTu kabenb-
Horo TB, B koTopblx OT Bewarens ao abo-
HeHTa 6bin Tonbko kabene. Mepsble cucte-
mbl KTB ¢opmMyvpoBanMck No nNpuHUMNY
KONNEKTUBHOTO NPUEMa CHavyana B MeTpo-
BOM (47—240 Mlu), a 3aTem v B neum-
METPOBOM Ananas3oHax BONH (C BEpXHER
rpaHuyHoin yacTtotoi 550 MMy w 862 MMy
8 Espone, a Takxe 600 My »n 790 My &
CLUA). MaeHas bopsba Benace ¢ nepe-
OTPaXEHWAMK M 3aTEHEHWAMM B YCNOBUSX
pPa3sHOBEICOKOIN rOpoACcKoit 3acTpoiiku. Co
spemeHem cetun KTB ctanu nuoHepamu He
TONBKO B pacliuvpeHuu konwyectea TB
nporpamMm, B NpeaocTasneHun AornonHu-
TeneHeIx TB ycnyr, HO U B uMdposmu3aumm
TENEBUOEHWA, NOCKONbKY B HUX BLIOENAN-
CA y4acTOK pafgMOCnekTpa nof nakeTs
nnaTHeiX NpPorpaMm, KOMMNpPEecCupoBaH-
Hbix no MPEG-2.

Lno epems, 1 k Hadany XXl seka Ha
apeHy BuILLNO He TONBKO undpoeoe adup-
Hoe HalemHoe TB eewaHue, HO wn IPTV,
pocraenaemoe 8 umndposoit hopme no IP-
ceTsm noeepx wenoro Habopa TexHonoruia
wupokononocHoro goctyna (LUMA) eme-
CTe CO BCEMM OpYrUMW YCNyramuy CBA3W.
Foe-To npouecc paseuTtus kabenbHoix TB
ceTeil Bbin oprannsosad AaeHo (CLUA), a
roe-To cpaBHUTENbHO HepaeHo (B PO nop
HaszemHoe adwupHoe TB eewaHwe noka
ucnonb3yeTcs camas Bonblias nonoca
paguo4acToT), HO CYTb €ro TakoBa, 4To
"HOBbIE NMOCTaBLUMKK", K KOWMM cnegyet
TaKxXe OTHECTW W ONEPaToOPOB CryTHUKO-
soro CHTB (DVB-s), ceteirt MMDS (2,5—
2,71Tu), v paxe HapoxpawLllerocs
mobunsHoro TB (DMB, DVB-SH), He roso-
pa yxe 0 undpoBbiXx MOBUNLHBIX CETAX
3G/4G (roe TtenesugeHwe — o06bi4HaR
ycnyra), y»xe Bo MHOrom oceounu “undpy”
M UMEINT 3HaYUMTENbHY0 abOHEHTCKYI
6asy. To ects adwvpHoe TB BeuwaHue
CEeroaHs NpocTo OOroHseT Bce apyrue
TEXHONOrWK, ylweawve Aaneko snepegq.

W rpe-to admpHomy TB BellaHumio yxe
NpULLINOCh "NOTECHUTBCR" B YacTu paamo-
4acToTHOro pecypca. B npouecce uwndpo-
BU3ALMKN HA KPYNHEMLUMX pbIHKaxX peryns-
TOpbl B NuuEe AOMUHUCTPaUMii CBA3K
CTann OTHWMATL y HEro pagMo4acToThl,
crnpaseanveo paccyoms, YTO, BO-NEPBLIX,

Tenepb B ogHoMm TB pagvokaHane MOoXHO
paamecTuts 8/16 1 Gonee koMnpeccupo-
BaHHbIX udposbix (MPEG-2/4), a nanuw-
KaMu Haao aenuTees. Bo-BTOpPbIX, KaK 310
He YAMBUTENbHO AR NPMBLIKLLMX ObITh BO
rnaese MHGOPMUPOBAHHOMO YeNoBEYeCTBa
TB Bewarenei, CTano BLIACHATLCA, HTO Y
coBpeMeHHoro aboHeHTa ecTe u Bonee
BocTpeboBaHHbIE BELWM (Hanpumep, Mo-
Gunbhblid LN noeepx nepcnekTUBHBIX
cuctem mobuneHol censu LTE n WIMAX),
KOTOpble AomkHbl BbiTk ob6ecneyeHbl no-
MONHUTENBHEIMY PAAMOYACTOTHEIMU pe-
cypcamu. HameveHHoe k "3kcnponpwa-
UMK CTanu HaselBaTh “UMGPOBLIM OWBU-
[eHnoM”, paccuyUTLIBas NOKPLITE UM XOTS
Bbl 4acTk NOTeHUManbLHOM noTpebHoCcTH B
papwopecypce nog mobuneHeii UMM, co
CTENEeHbIO Pa3BMTUS KOTOPOro HbIHE cTana
KOPPENWPOBaTL YyThb N HE CTeNeHb pas-
BUTUA rocynapcrea. Mpu 3TOM AaBHO M3-
BECTHO (cornacHo pewenuam WCR'2007),
4TO Ha BCEX W Ha BCE BPEMEHa YacToT Bce
PaBHO HE XBaTWT, O HEM YXE pacckasblBa-
NOCk Ha CTPaHULAX XypHana.

Wrak, ana LWWNMO HyxeH paguodactoT-
HbllA cnekTp, noatomy B CLLUA auanasod
700—790 Ml'y, yxe pacnpogaH Ha ayk-
umoHax onepaTtopam BecnpoBoOHON CBA-
3u, B EBpone rotoBaTcA NOCTYNWUTL aHano-
rMyHeIM 0Bpasom ¢ gwanasoHoMm 790—
862 MIy. 3Ty OMana3oHbl YXe BCepbes
paccmaTpuealoTea paspaboTinkamm nep-
CNEeKTUBHbIX MOBUNbHLIX cuctem LTE wm
WiMAX kak noTeHumansHoe "none 6os", v
PEryNsaTOpL! PAa3BUTLIX CTPaH "urpalT” ¢
HUMW B OOHOW KomaHpe. Kak nokasana
HefaBHan koHdepeHuus "LTE Russia &
CIS 2010", MuHkomceazn Poccun Takxke
pasMbilwnseT o “nepedopmarMpoBaHnm”
noa MobuneHein UMM avanasorios 790—
862 MINy (cobeTBenHo TB BellaHuna 30ech
He Bbino W HeT, NOCKONBKY Auana3oH
CepbLe3Ho 3aHAT CUCTeMamu aBuaHaBura-
LMK, Ha NepeHoc KOToPbIX, NOMUMO Bpe-
MEHM, HYXHbI XOpOLWE WHBECTULMW) U
2,5—2,7 Ty (3pece paboTalT GUCTEMBI
TB eewanns MMDS) nog WIMAX/LTE w
[axe HameveHbl TEeCTOBbie 30Hbl ANS
ucnelTaHuia obopynoeanvs LTE B anana-
3oHe 700 MMy (4To Takke NNaHupyeTcs u
nop, umdpoeoe adbupHoe TB Bewanve B
COCTaBe Tak Ha3bIBAEMOro TPeTbLero
MmynsTunnexca). Takum obpazom, undpo-
Bu3auva TB sewanns — npouegypa He-
0[HO3Ha4Han, npexae Bcero, ANA Camoro
TB Bewanuns, Kak C TOHKM 3PEHUA KOHKY-
PEHUMW, TaK W C TOHKK 3PEHUA HYaCTOTHBIX
pecypcos.

DVB-T

Hauaswascs peanvsauws depepans-
HOW uenesoii nporpammel (PLIM) no pas-
BUTUIO LM$poBOro HazemHoro TB eewa-
HUS B eBponenckoMm ctaHpapte DVB-T
LONMXHa Cepbe3Ho "noaTsaHyTe" obec-
neYeHne NONL30BATENEN U B HYaCTW KONK-
4YecTBa OOCTYNHbIX Nporpamm u cobeT-
BeHHO kavecTea. B CLUA, nanpumep, yxe
c 1998 r. nepectanu npoaasatb TENeBU-
3opsl 6e3 undposoro exoga. Ja v cTpaHa
Halla UMeeT OrpOMHYI0 TEPPUTOPUIO, @ B
OTAENBLHLIX (OaXE HE O4EHb OTAANEHHLIX)
pervoHax nonyyaeTca Tak, 4YTOo BCe
[OCTynHbIE B 3duWpe nporpammsl —
UCKNIOYUTENBLHO 3apybexHble. Bnpouem,
haxe Tam, rae paHee npyvHMManacs nulb
napa asanorossix TB nporpamm, BKNO4e-
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HWE NePBOro MynbTUNNekca ¢ Habopom K3
8 uMdpOoBLIX — OrpPOMHLIM Nporpecc. A
OyoyT eLle BTOPOii ¥ TPETUIA MYNbTUMNEK-
Chbl, MONAcTe B KOTOpPbLIE — 3aBeTHas
MEeuTa Kaxaoro teneselwlarens. B uenom
XE NO CTPaHe — HECOMHEHHLIW Lar Bne-
pen, KOTOPLIN yXe caenani MHOrMe cTpa-
Hbl. 4TO Xe nonyyaeTt Tenes3putens?

Ecnu onpepenaTeCa Ha cTaHaapTel, TO
30Ha NpuWemMa aHanorosoro curHana (k
npumepy, SECAM) onpepensetcs
WCKNIOYUTENBHO YPOBHEM CUIHana, a 30Ha
npvema uwpposoro curHana DVB —
OTHOLLEHMEM curHan/wym. M paxe ecnu
curdan DVB-T mmeer manoiii ypOBEHb,
npuem MOxXeT OblITe XOPOWWM, EeCcnu
wymoe B acdupe mano. OaHako yem 6onk-
we TB nporpamm nepegaeTca B OOHOM
uMGPOBOM paguokaHane, TeMm MeHblue
30Ha NPUEMA, NPWYEM 30HBI NpUeMa aHa-
norosoro W undpoesoro TB npumepHo
pasHbl, ecnn ungpposoe TB nepepaer
nopsaka 8 nporpamm (aHanoroeoe, pasy-
MEETCH, NepefaeT OfHyY nNporpammy), 4To
rOBOPUT O NONYYEHUMN IPHEKTUBHOCTU C
TO4KW 3peHus cepeuca kak 8:1. MNpaepa,
NpUBEAEHHbIE PACCYXOEHWA CnpaBenn-
Bbl TONBKO ANS WAEaNnbHOW NNOCKOM
NnoBEpPXHOCTM, CKOPOCTW nepepaqu 2,5
M6uTt/c M komnpeccun H.264, HO OHWM
naoT obLiee npeacTasneHue o0 CyTu Npu-
MeHeHns L pPOoBLIX TexHonoruid. B 2009
r. Beilwen ctaHaapt DVB-T2, koTophiii B 2
pa3a addexTveHee npealecTBeHHNKa U
nossonseT nepefaeatk yxe 16 nporpamm
NPUMEPHO Ha TY XE TEPPUTOPUIO, Ha KOTO-
poit DVB-T nossonsiet nony4mTs 8.

OpHako kavecTso uwgpposoro TB Be-
LWaHWA ONPENENSETCA HE TONbKO 3TUM.
Ons MoBunLHOro NoNL30BaTens aHanoro-
eoe TB 6yneT paboTath XOpPOLWO, ECNK ero
aBTomMobunb cTOoMT. M 4em panswe oT
WCTOYHMKE CurHana, Tem Gonblue uaobpa-
xenve 6ypet perpagvpoeate. A uudpo-
goe Gyner paboTtate cTabunbHO He3aeu-
CWUMO OT NepemMeLLeHus A0 A0CTUXEHWA
rpaHuLbl 30HbI Npuema. Jlvwb Ha CKopo-
crax cebilwe 100 km/4 MoryT HabnoaaTsLca
CpbIBbI KAPTUHKK. 3aT0 3a rpaHuLEe 30Hbl
npuema — HUKakoro waobpaxenwus. Cne-
umanuctel MHMTW pacckasbiBanu kak-To,
4TO NPW UCNBITAHUAX TENEBWU30P XOPOLUO
nokasoiBan undposbie NporpaMmmel Oaxe
B OBMXYLUEMCA Tpameae, KOTOpPbIA, Kak
W3BECTHO, ABNSETCA MCTOHHUKOM MOLLIHBIX
LIMPOKONONOCHLIX NoMex. TO eCTk BaxHas
ocobeHHocTe umdposoro TB coctouT B
TOM, 4TO UMK OHO ECTb (1 XOPOLLEro Kaye-
ctea) nubo ero HeT. CnenyeT Takxe y4u-
TLIBaTE HANW4YWME OTPaXKEHHbLIX CUIHanNos,
NOCKONbKY BOKPYr MOTYT GbiTh pasnuyHsie
NPenATCTBUA Kak B BUAE 3aCTPONKW, Tak 1
penseca MecTHOCTW. Awnanorosoe TB
CEPLE3HO CTPafjaeT OT OTPaXEHHbIX CUr-
HanoE, YTO HETPYAHO 3aMETUTL Ha aKpaHe
B BUOE pasMblBa unu AsoeHus naobpaxke-
HMA. A BOT UMGPOBOE OT HUX Tak CUNLHO
He 3aevcuT Gnarofaps ucnofb30BaHWIo
mopynaumm COFDM, koTopas no3sonser
"oTbpackiBaTk” OTPaXEHHbLIE CUrHanbl.
Mpaega, yynec He GbiBaeT, M UMGPOBOIA
CUrHan BCE PaBHO WCKaXaETCH, OJHAaKo
CKa3bIBAETCHA 3TO NWWL HA pasamepax
30HLI NpUemMa.

Ona noBbILLEHWA MOMEXOYCTOWHMBO-
cT undposoro TB npuMeHseTcs KaHanb-
HOE KOAWPOBAHWE C PazNWyHbIMKW PEXU-
MamMK, OOHAKO OHO MNOHWXAET CKOPOCTb
nepegayvM nonesHoro cwuriana. [Ons

3alMTEl OT OTPaXEHHbLIX CMrHanoe, Npu-
XOOAWMX OT AanbHUX 0BLEKTOB, UCNONL-
3YeTCA 3aWMTHLIR MHTEpBan (KOPOTKMIA
NPOMEXYTOK EDEMEHM, B TEYEHME KOTOPO-
ro CUrHan He NepenaeTcs), BCTaBNAEMbIA
mexay dparmeHTamu umdpoBOro NOToKa.
Ero nonbupailoT Tak, 4Tobbl OTpaXeHHble
CUrHanbl NPUXOAMANCE Kak pas Ha Hero u
HE BAMSNW HA nonesHulii curHan. Mapa-
METPbl KaHanbHOro KOOAMPOBaHWA W 3a-
WKWTHOrO wuHTepBana BeibupawTcs ¢
LEenbo NONy4eHUs NPUeMnemMoro CoOOTHO-
LWEeHUs Mexay 06beMOM W KaYeCTBOM ne-
penasaemoit mHdopmaumu. Kcratm, B
DVB-T HeT 3amTbl 0T MMMNYMbCHbLIX NOMEX,
OT KOTOPbIX KaHANLHOE KOAWPOBaHWe cna-
caeTt OTHIOAL He Bcerpa. A sot B DVB-T2
ata npobnema pewena Gnaropaps wc-
NoNL30BAHWMID MNEPEMEXEHUSA NAHHBLIX MO
BPEMEHU W UX JaNbHENWM BOCCTaHOB-
nenvem (interleaving). Ewe oaHo otnnymne
uudpoeoro TB oT aHanoroeoro — BO3-
MOXHOCTE TOYHOrO OnNpeaeneHus kaqe-
CTBa Npuema nyTem namepeHuns Koagpou-
umeHTa Butoebix owwbok BER (Bit Error
Rate). KayecTBeHHbIM CYMTAETCH NPUEM,
ecnu BER He npesbiwaeT 10°. VmenHo
Torga KasecTeo NMPMHMMAEMOro CurHana
6yneT TOYHO COOTBETCTBOBAaTh TOMY, HTO
nopaetcsa Ha exog TB nepegaruvka (BO
BCSIKOM cny4ae, 01\ rnasa nonb3osatens
paaHuua Gypet HeaameTHa).

MNoroHs 3a kKayecTBOM

TenesuneHwe scerga Goponoce 3a
KayecTeo. M korpa kavyecteo B kaHane
CBA3M YAanoCb "YKPOTWUTL”, BMNNOTHYIO
3aHANWCb KA4YECTBOM Ha 3KpaHe Teneeu-
3opa. 3ayem? Hanpumep, 4ToBbl KOM-
GOPTHO CMOTPETL NPorpammbl Ha Tene-
BM30pax C OMaroHansko ceeilwe 40 Aii-
MOB. A BEAb COBCEM CKOPO B LEHOBOWR
OOCTYMNHOCTWM MaCCOBOro NOKynaTens oka-
xyTca TB nanenw ¢ guaroHansio 80 aroii-
MOB. TyT 1 BO3HMKAET NOTPeBHOCTL B Kap-
tmHke HDTV (High Definition TV) ¢ paspe-
weHwem 1080 cTpok, Ans AOCTaBKuW KOTO-
PO HYXHbI AONONHUTENBHBIE MHBECTULMK
W B NPOW3BOACTEO, U B cETEBOE 060PYA0-
BaHve ¢ BoNbLUeK NONOCON NPONYCKaHWs.
Hanpumep, ecnu "ctanpaptHoe” uwndpo-
soe TB nepepaetcs B kaHane 5 Moéut/c,
To ana HDTV HeoBxogumo yxe 25 Meut/c,
a [ns aToro, Kak Mbl NOHUMAEM, FOAMTCH
OTHIOAL HE KaXaas TEXHONOrMA abOoHEeHT-
ckoro poctyna. Bnpouem, TexHonorum
KOMMNpeccuy BUAEOCUrHaNa TOXe Henpe-
DPbIBHO COBEPLUEHCTBYIOTCH.

Ho seab w paspewedune 1080 cTpok —
euwle He Bce. AnoHckana kopnopauma NHK
HepasHo npeanoxuna dopmat UHD (Ultra
High Definition), koTOpbIiA ABNAETCA BU-
neoakeueaneHtom uwdposoro ¢oTo-
CHMMKA C O4€Hb BbICOKMM paspeLueHuem.
FoeopsT, BCE, KTO BMAen supeo B UHD,
66N NOA, CUNLHLIM BRedaTneHwem. U te-
nepb KOMMaHWAM-NOCTaBLUMKaM ECTb HEM
3aHATLCA B NPEACTORALLEE AECATUNETHE.

Opnako paxe UHD TeneenpeHme seCb-
Ma CWUNBHO OT/IMHAETCH OT PEeanbHOCTH,
noaToMy NPUHLMAMANBHOW LENbLI0 Cero-
OHS SIBNRETCA NONHAA IMYNALUA peanbHo-
¢t ¢ nomMoLbio 3D. O6bemHoe nsobpa-
XEHWE YXE NPUBNEKNO CEPLE3HBIE NHBE-
CTULUMK, W HE MOCNEQHIO POflb B 3TOM
Chirpan Camblil KaccoBbLlIi B WCTOPUK
dunem Dxeiimca Kamepona "Asatap”. U
BOT YXX€ MEeXAyHapOAHLIlA COI03 aNeKTpo-

ceAaw (ITU) paspabatuieaer nnad pabot
no craHpaptusauun 3D-TV, koTopbin
NPeaycMaTpuBaeT Uenbix TPW NOKONEeHUs
oBopynoBaHus:

1. Nnockoctepeockonuyeckoe TB —
noapasymMesaeT nNpocMoTp AByx uaobpa-
XKEHWIA, NOCTaBNAEMEIX HA TENEBU30P, KakK
370 yxe penaetca B8 kuHoTeatpax. C
NOMOLLLIO CTEeUMantsHeIX O4KOB TEne3pu-
Tenu CMOoryT yBuaeTs rnybuny naobpaxe-
HIS, XOTA NPWM NOBOPOTE rONOBLI, B OTNU-
4Yue OT peanbHOW XU3HW, ero xapaxkrep He
namenutca. CobereeHHo, ato obopyno-
BaHwe (npuyem paboTawuiee He TONbKO G
O4KaMU) YXE CYLLECTBYET.

2. MuoropakypcHoe TB — u3obpaxe-
Hue ByaeT MakcumaneHo NpubNuXeHo K
peansHOCTU W BYOET MEHATLCS B 3aBUCH-
MOCTKW OT NOBOPOTa ronoBbl. Noxoxe, 4To
ato 6yner ronorpaduyeckoe TB.

3. Cospanuwe ectecteeHHoro TB npo-
cTpaHcTea 6narogaps TOYHOMY BOC-
NPOM3BEOEHWIO aMNAnTya, 4acToT 1 ¢a3s
CBETOBbIX BONH. 3TW TEXHUHECKMW CNOXHLIE
¥ COBEPLWEHHbLIE CUCTEMBI AOMXHEI MNO-
ABUTLCS Yepesd 15—20 nert.

MNoxoxe, B KMHOWHAOYCTPUW OCHOBHBIM
ctaHoBuTcA popmar 3D, a 2D Byper nuwb
ero noboyHbim npogyktom. K npumepy,
onpocbl Ha BoicTaeke "Broadcast Video
Expo 2010" B lonpoxe nokasanwu, 4to 6o-
fiee NONOBMHEI PECNOHAEHTOB cobupaloT-
ca paboTars ¢ 3D B Tekyliem roay, a 14 %
paboTaloT ¢ HUM yxe ceiyac Cerogxs
3KCMNepPThl U3 pas3nuuHbix obnacteil obb-
eguHunMce B KoHcopuwym  PRIME
(Production and Projection Techniques for
Immersive Media — TexHonorum coapa-
HWS U AEMOHCTPauMKM MHOTOHaNpPaBneH-
HbIX MeaWa) ons pa3paboTky NepecnekTus-
HbIX TEXHONOrWMA K BusHec-mopenen gna
WX NPOQAXM.

Jns cospanua 3D naobpaxeHa Cbem-
ka 0OblMHO BEOETCA NBYMS Kamepamu,
ONTUHECKWME OCU KOTOPLIX OTCTONT APYr OT
Apyra Ha 65 MM No ropyu3oHTaNBLHOW OCK.
MNpaBaa kamepa cCHUMaET ONS NPaBoro
rnasa, neeas — nns nesoro. PasymeeTcs,
Ans nepepayd no cetu notpebyercs
easoe 6Gonbllaa nonoca NpPonyckaHWus.
COOTBETCTBEHHO O4KW obecne4queaioT
3pUTENIO paspeneHue uaobpaxeHus ons
Kaxaoro rnasa, a Mo3r Yenoeeka panee
cam KoHCTpyupyeT ncespoobvem. He-
nasHo Jl. KaMepoH BLICTYNWUN HA TEXHONO-
ruyeckom dopyme B Ceyne, roe npussan
TENEBU3NOHHYI0 WHOYCTPUIO aKTMBHEE
ocBavBaTb TPEXMEpHbie TexHonoruu. Mo
MHEHMIO PEXMCCcepa, CNOXHOCTH €CTh, HO
OHW NPEOAONUMbI. "Mbi AOMXHBI HAYYNTh-
CHl CHUMATL B MPSIMOM 3mpe, — npuaean
oH. — CToMMOCTb TpexMepHOro npo-
W3BOACTBA CO BpeMeHeM cHuantca. Ceu-
4ac yxe ecTb kaHan, ecTb 3PUTENn. HO HeT
KOHTeHTa. HyxHO nonysnts 370T KOH-
TeHT". 3TO BLICTYNAEHWE AONKHO BbINO
ocobeHHo noHpaewuTeca Sony, LG, Sam-
sung » Panasonic, KOTOpbIE aKTuBHEe
BCEro passmealnT cdepy TpexmepHbix
TENEBU30POB I M1k

OcTaeTca ©Kasatb, 4TO YNOMAHYTAdA
epiwe PUMN no passutuio umdposoro
acupHoro TB Bewadms noka paccyuTaHa
Ha [OCTaBKY nporpamm B camom "npo-
cTom” undposom kasecTee (6e3 HDTV, 3D
1 Np.). Y70 Xe kacaeTca kabenbHbIX, CNYT-
HUKOBBIX 1 MOBMW/IbHBIX KOHKYDEHTOB, TO
OHK yxe 3adumatotca HDTV 1 umelot Tam
onpegeneHHble yenexv



HeTexHu4yeckue acnekTbl

B uenom uudpoeoe adwupHoe TB
BELLAHWE — CEPLE3HOE UHXEHepHoe Ao-
cTuxeHne. OgHako He BCE ONPefensieTcs
TeXHWKON. BOT NULWb HECKONBKO BO3MOX-
HbIX Npobnem.

B 2002 r. B JlToHaoHe Ha KoHdepeHumn
no WNJA 6ein npeacrasned Aoknag npeg-
cTaBuTENs MECTHOro onepaTopa uudpo-
BOro HazemHoro TB Bewanus, roe ¢ coxa-
JNIEHWEM rOBOPUNOCE O TOM, 4TO oneparop
nonan B cBoeoBpasHyIo KIMEHTCKYIO BUN-
ky. Te aboHeHTsl, 4TO NnobenHee, Npogon-
XaKT CMOTPETL Aellesoe aHanorosoe TB.
Te, KTO XO4eT (M MOXET) umets "undpy”,
YXE MHOMO NET CMOTPAT E€ HEPES CryTHU-
KOBYIO TApenky — W € 3TUM HUYEr0 HeNb3s
nogenate. Hy a ecnu npeonoxuts ang
3aBNEYEHWMA KIIMEHTOB KaKyr-HMOYAb WUH-
TEPAKTUBHOCTb, TAK HA 3TO HYXHbI HOBLIE
WHBECTULMA,

B mapte 2010 r. B Mockse Ha koHde-
peHumm “Lincpoeoe TB 1 MaccoBbie KoM-
MyHUKauun® NpeacTaBvTens oneparopa
u3 Mopgoeum (a ato B 4actn "undpbl”
Hal NepeaoBor PErvuoH) B CBOEM A0KNa-
[e noceToean Ha TO, 4TO XOTS PEeruoH
MOKPLIT HOBLIMKM yCnyramu yxe Ha 95 %,
Monb30BaTENIEN COBCEM HE Tak MHOM0, Kak
xoTenocs 6bi. M nybnvka B 3ane ponro
BLICTpaLUMBanNa — MOXeT, aBOHEHTEI Npu-
CTaBKY HE XOTAT NOKYNaTk, MOXeT, Tapudbl
WX HE YCTpauBalT, MOXET, N0 KakuM-TO
APYrUM MPUYUHEM HE XOTAT CMOTPETh
npegnaraemoe? Ho B uenom kaptuHa
cknagpiBanack BECBMa NMOXOXas Ha NOH-
JOOHCKYH).

A elle, Kak [OBONbHO BLICTPO BBISCHW-
N1 ELe B NPOLUNOM BEKE amepuKaHCcKue
onepaTtopbl ceten KTB, BO3MOXHOCTb
NPOCMOTPa MHOTUX JECATKOB W cOTeH TB
nporpamM BLICTPO MEPKHET nepepn, BO3-
MOXHOCTLI0 CMOTPETL TO, H4TO NO-HACTORA-
wemy niTepecHo. B cpeaHem Tenespute-
NI NOCTOSHHO CMOTPAT rAe-TO NATL NPo-
rpamm, a BCKONb3bL npocMarpuealoT 15—
20. Yro kacaeTca nobaBneHHbIX [OX0A0B
OT BHOBb MOSBMBLLUMXCA NpOrpamm, To
nocne BTOPOro AeCATKa OHW BEICTPO CHU-
xawTcs v goctynHocte 100 wnwn 1000
cnabo pasnuuuma no goxopam. MNoatomy
Ka4ecTBO KOHTEHTA BO MHOIMOM Onpene-
NIAETCA Ero COAEPXAaHWEM U HYXHbI HOBbIE
dopmbl paboThl C kneHToM. Kakune?

Pain Bpapbepun nouytu 60 ner Haszag
Hanucan ob aTom B "451° no ®apexrenTy™:

"Bbl MOXETE 3aKpbiTb KHUIY K CKa3arb
en: "Mogoxan”. Bel ee BnacteniH. Ho kTo
BBLIPBET BAC M3 LIEMNKMX KOITeW. KOTopble
3axBaThIBAKOT BAC B NNEH, KOrAa Bbl BKIO-
yaere TeneBu3anoHHylo roctukyto? OwHa
MHET Bac, kak rinvuy v popmupyeT Bac no
cBoeMy xenaHuo. 3ro Toxe "cpega” —
Takas xe peansHas, kak mup."”

"9T0 O04YeHb-0YEeHbL WHTEpecHo. U
byger euwje uHTEpecHee, korga y Hac
Oyaer YeTsepras TeNeBu3nOHHan CTeHa.
Kak bl gymaelus, [OAro HaMm euwje Hago
KONUTL, 4TOOBI BMECTO NPOCTON CTEHb!
caenars TenesnM3opHyo?”

"O6pallasce k CBOei ayquTopuu, avkK-
TOp Aenan nay3y, v B Kax4oMm JoMe B 3TOT
MOMEHT NPXBopP NPOU3HOCKN MMS XO3SEB,
a gpyroe crneuwansHoe npucnocobneHve
COOTBETCTBEHHO WM3MEHANO Ha Tenesu-
3MOHHOM 3KpaHe ABuxXeHue ryd u Mycky-
nos nvua gukropa. Auktop 6bin Apyrom
A0Ma, BAN3KUM K XOPOLLIMM 3HGKOMBIM. .. "

Camoe MHTEepeCcHOoe, 4TO BCE Hanucax-
Hoe bpanbepun yxe AOCTYNHO CErodHs,
HO, K COXaneHuio, He B CETAX HA3EMHOro
uucdposoro TB sewanus. Jaeug JoyToH,
OfMH M3 BEOyLWMX CUCTEMLUMKOB W KOM-
cyneTaHT British Telecom, kak-To ckasan,
41O B TedeHue XX CTONETMR TEXHONOrMK
CBSI3N MEHANWCb HECKONbLKO pas3. "Mel
Hayanu c Toro, 4To TenedoHHasn cea3L Obi-
na npoBoAHON, a TeneenaeHue — adup-
HbIM, & Tenepb Mbl UMEEM GECNPOBOAHLIE
COTOBbIE CETM CBA3W U kabenbHoe Tene-
BuaeHue”. Ho Ha camom pene yxe ycnena
ycTapeTs aaxe ata ¢ppaaa JloytoHa. B Tom
yucne W oTevYecTBEHHbIe onepaTopsl KTB
ycnenu CTONKHYTLCS C TeM, YTO peankHbIi
WHTEpEeCc ayauvtopum kK uudposomy TB
okazancs Huke wHtepeca k WNA, yepea
KOTOPbIA MOryT ObITb AOCTABNEHb! YCYrn
umdposoro TB B pasnuyHbIX hopmarax.

Mapy net Hazap Bunn leitTe BRICTYNAnN
8 Jasoce, rae, B 4aCTHOCTU, 3aMETUN, HTO
"...B pe3ynsTaTe B3pbIBHOIO pOCTa KO-
YyecTBa OHNanHOBLIX BUAEOMATepPnanos n
cnusiina MK ¢ Tenesu3opom B Gnuxaii-
wue NATL NeT VIHTepHET PEBOMIOLNOHN3N-
pyet TB... Mens nopaxaert, Kak MOXHO He
NOHWMAaTh, YTO Yepe3a NaTe neT Mel Bygem
CMesTbCH Hag TeM, 4To cerofHsa Ha3biBa-
eTCA TENEeBUAEHMEM. .. ", — FOBOPWUI OH.

CerogHs Bbl BEIHYXAEHB CUAETH NEPES,
3KPaHoM, 4TOBbl HE NPONYCTUTb UHTEPE-
cylowee Bac cobbiTe MAM A0XKOATLCSH,
noka AMKTOP CKaXXET O TOM, 4TO Bac BONHY-
eT. Ho cnepmth 3a nofo6HLIMW MEPONPUS-
TuAMK Yepe3 MHTepHeT ropaano ypobHee.
K TOMy e CMOTPETb B Hallun AHW BUAEO-
KMkl HA KOMMNBIOTEPE ¥ KMHO MW KOHLEP-
Tbl MO TENEBM30PY — [Ba COBEPLUEHHO
pasHbIX 3aHATUA. Ho OHM CONLIOTCSH B 0AHO,
nocraewe nepef TB komnaHuamm 1 pexkna-
MopaTensMu Hosble npobnemel. eno uaet
K TOMY, 4TO TENEBUOEHWNE NEPEMECTUTCS B
MHTEpHET — 1 HEKOTOPLIE KPYIMHLIE Onepa-
TOPbI YXe CTPOAT 4715 3TOr0 COOTBETCTBYIO-
w0 mHdpacTpykTypy. ¥ B camom aene,
POCT MOMYAAPHOCTU BbICOKOCKOPOCTHOMO
WHTepHeTa, passuTMe LUMPOKOMNONOCHOMO
[ocTyna v COOTBETCTBYIOLWEN AO0CTYNHO-
CTW 1 NONYNAPHOCTW TAKWUX BMOEOCANTOB,
kak YouTube, roe kaxabin MOXET "Bblno-
XUTE" CBOE BUAEO, YXXE NPUBEN K coKpaLLe-
HWID BPEMEHW, KOTOPOE MONOAEXb BO
BCEM MWPE NPOBOAWT NEpen Teneswu3o-
poM. A Befb HbIHELLUHAR MONIOAEXb U €CTb
TOT camblil Byaylwmii NoNL3oBaTens ycny-
ramy CBA3W, Ha KOTOPOro MO CywecTsy v
"paboTaer” coBpemeHHas OTpacnb CBA3W
W we cekper, 4yTo B 0603pKMOM DyayLiem
rubkocTe "OHnaWHoeoro Bupaeo” Oyner
ybexnats Bce Gonblue v Gonslwe Teneapu-
Tenen OTkasaTtbCs OT TPaaWMUMOHHOMo Te-
neeewaHus ¢ ero GUMKCUpoBaHHLIMU NPo-
rpaMMamu 1 pasapakatoLLeid peknamon.

KcTat, Kak nokasanu ynoMsHyTble Bbl-
we koHdepeHumn no uywdposomy TB,
npobnemoii pocTa cepemcoe nosepx LLIM/A
CTankMBaeTCs He TONMbKO TpaauuMOHHas
TenedoHus, Ho 1 TpaauumoHHoe TB eela-
Hue. MHorve cneuvanucTsl OTMEHanu, 4To
NIOAAM CEroaHsA HYXHblI MHTEPaKTUBHOCTb,
OnepaTMBHOCTb, CONPUYACTHOCTL, MpPOo-
3paqHocTb. Bece nocneaxune cobuitus, no-
ny4yvewwme rnobansHe peaonanc, — VIP-
aBapuviv U Bble3abl Ha "BCTPeYKy”, cobbiTus
BOKPYr TEPaKToB U np., — ctanu "cobbrmus-
mu” Bnarogaps MHTepHeTy, a OTHIOAL He
TENEBUAOEHUIO. W BOT yxe kKOHTEeHT YouTube
nevcTBUTENEHO BOCTpebOBaH Tak, 4TO He

CHUNOCL HWKakomy TB Bewanuio, a crexe-
PUPOBaHHLI €ro Nonb3oBaTenamMm Tpaduk
YyTk NV He paeeH Tpaduky BCEro
WMHTepHera nATUNEeTHER 0aBHOCTW.
3ametum, yto IPTV otnuyaeTt ot npwm-
BbIYHOIO Ham TB "BpoxaeHHas" nHTepak-
TMBHOCTB, T. €. ¥ "MEOUALLMKOB" (arpera-
TOPOB M PacnpocTpaHUTenei KOHTeHTa)
4YyTb fIM HE BNEPBLIE NOABNAETCA BO3MOX-
HOCTb HE TOMbKO 3HaTb KTO, 4TO W KOrpa
CMOTPUT (3TOW BO3MOXHOCTW B COBpe-
meHHomM TB HeT, nbo oHa Aopororo cToumT),
HO W B3aUMOAEeCTBOBaTEL ¢ aboHeHTamu B
peansHOM BPEMEHM, CBOEBPEMEHHO pea-
rmpys Ha wx nosepenwe. B uyactHOCTHM,
Takas HenpocTas B peanu3auvu Ans Toro
xe KTB ycnyra, kak "Buaoeo no 3akasy”
(VoD), B IPTV — psposoit cepeuc. Takum
obpasom, ¢ passutiem IPTV nosenseTcs
BO3MOXHOCTb pacCMaTpuBaTk 3KpaH Kak
"oTkpwiToe okHo" B mup. Mpaeaa, IPTV
noKa He XBaTaeT CTaHAapTU3aLUumK U He Tak
MHOr0 abOHEHTOB, HO M TO W Apyroe —
LEeno HaxweHoe. TeM BPEMEHEM B COOT-
BETCTBMW C 3aKoHOM Mypa BO3MOXHOCTH
CEepBEepOB, Kyda 3anucbiBAETCA KOHTEHT,
pacTyT CTONb Xe BLICTPO, CKoNb BLICTPO
CHUXaTCA wx rabapuTel U CTOUMOCTb.
Yxe BoinyckaloTcs Tenesusopbl ¢ Ether-
net-BxoAoM. KOTOpble camu "wapsT’ no
CeTy B MOMCKax 3aKas3aHHOrO KOHTEHTa,
KOTOPbIM 3aMUCLIBAKOT M NOKa3LIBAIOT.

Bot GykBanbHO TONBKO YTO HAa MPOXO-
ouswein B Can-OpaHumcko KoHdepeHUMn
paspaboTtumkos Google I/0 segylime urpo-
KN PbiHKa MH(MOPMAUMOHHBLIX TEXHONOMMiA
(Intel, Sony, Logitech, Adobe u pp.) 06b-
aBunu o Google TV — oTkpeITo Nnatgop-
Me, KoTopas Hagenset obblyHbIA Tenesu-
30p HOBLIMW BO3MOXHOCTAMKW. Bnaropaps
el noTpebuTeny nony4ar [oCTyn K HOBOMY
KOHTEHTY C BO3MOXHOCTLIO MOMCKa UHTE-
pecyowern nHbopmMaLmy, BeINYCKAeMOn
TeNeKoMnaHwaMY, pPacnpocTpaHAeMoi
4epe3 MHTEPHET UK NPOCTO XPaHALLECS
B NokansHoi undgpoeown Bubnuoreke.

3as'rpa Ha4YMHaeTCcH cerogHa

MocteneHHo kuHo-, TB- U UHTEPHET-
TexHonoruv o6 LeOMHAINTCA ANS AOCTaBKK
HOBBLIX BWAEO-CEPBUCOBE. M MbI BOOYMIO
ybexnaemcs, Kak Ha Halux rnasax pox-
pawTcs U "Hosoe TB", un Hoeas GuaHec-
cpena, u HoBas rnobansHan cpena obwe-
HWS, O MEepPCrnexKTMBax KOTOPOA MOXHO
TONLKO A0raabiBaTLCA.

K npumepy, ewe HemHoro paboThbl
3akoHa Mypa, v Hawu KOMNbIOTEPLI NO3-
BONAT KOHCTPYMPOBaTb BUOEOpeank-
HOCTb, a TENEBU30PEI — NONYYUTL MHOW-
BuAyaneHyo TB nporpammy ¢ Halwmm yqa-
cTuem. Kcrati, Bbl HE AOraabiBaeTecsh,
noYemy amepukaHCKMe KWHOaKaOeMMKW
"npokatunu” "Asatap” ¢ Ockapom? Bpnag
N1 U3-3a 0BMIUA KOMMBITEPHOID PUCO-
BaHua. He uckn4eHo, 4TO nopgcoswHa-
TENbLHO OHW MOHRAAW, YTO YXE COBCEM
ckopo moxHO Byaet chopmmpoeaTts 06b-
EMHYIO OMHaMUYHYI0 Buaeosepcuio ninbo-
ro 4YenoBeka, HeOTNWYUMYIO OT OpUrMHa-
na. A To 1 nyywe opurkHana. M He HyxHo
6yneT HY KOCTIOMEPOB, HU Kackaaepos. U
"3Be3fHble” aKTepbl C UX MHOTOMWINNOH=-
HbIMW rOHOpapamu, Kanpuaamu 1 ckaxaa-
namu CTaHyT aHaxpoHuamom. M um, aka-
OEMUWKAM, CTAHET O4EeHb CKY4HO.

A Ham, aboxeHTam cerein Byayulero,
]

CTaHeT O04eHb MHTEPECHO.
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CxeMOTexHuKa h peMOHT CUCTEM
nutaHuua DVD npourpbiBaTenen

SONY

0. MNETPOIMNABJIOBCKWW, r. Taranpor

Halu nocrosiHHbIN aBTOP B NnybAUKyeMOH crarbe paccKka3biBaeT o
cucreme nutaHna DVD npourpeisarenei, OT KOTOPO#H B CYLUECTBEH-
HOM Mepe 33aBUCHUT Ka4YyecTBO Bocrnpou3seneHus auckos. OH paert
pexoMeHaaunu no PemMoHTY CUCTEeMbl Npu BbIXoge ee U3 CTpos,
obpawaer BHUMaHue Ha moaudUKkayuu npourpsiBaresien N ux

ucnons30BaHWe y Hac B CTpaHe.
B nocnegHye rodbl Ha pbiHKE NPOUrpPLI-
BaTesnieil ONTUYECKUX OWCKOE CHOXW-
nacs HeobbiuHas cuTyaums. MNMosensercs
Bce Bonblue xenawwmx npuobpecTn He-

Aoporve NpourpeiBaTeny ona npocnywm-
BaHWA MY3bIKaNIbHbIX AMCKOB, B TOM YWCne

C112 0,047 MKx6308

6biBLUMX B ynoTpebneHun aelwesblx anna-
patoe ¢upm TECHNICS, PIONEER, SONY
v ap. Jeno B TOM, 4TO KQ4eCTBO 3ByKa Npu
BOCNPOM3BEAeHUU 0BbIHHBIX Anckoe CD-A
Ha GONbWWHCTBE HENOPOrvX COBPEMEeH-
Hbix DVD npourpoisatensx He yA0BneTeo-

0131 10MKX508

pret TpebosaHuaM nobUTENEl BLICOKO-
KayecTBEHHOro 3Byka (ayamodunos).
MHorue M3BecTHble 3KCNEepPTHl U cneuva-
NU3NPOBaHHBIE U3NAHWA 3TY MbiCNb NoA-
nepxueaioT. Ecnu kopoTko, OHa 3aknoya-
€TCH B TOM, 4TO BCE COBDEMEHHLIE MaCcCo-
esie DVD npourpeiBateny, kak oTaenksHo,
Tak U B COCTaBE MY3biKanbHbiX LEHTPOB M
LOMALUHWX KWHOTEaTpoB, BOCNPOW3BOaAT
NPMMEPHO OOWMHAKOBO W HEAOCTaTO4MHO
kayecTBeHHo. OaHako W3 accopTUMeEHTa
6onbwmHcTea Toproeeix ceter CD npo-
vrpeiearenu ucdeanu soobule. Mx mMoxHo
npuobpecT nNpevMmyLLeCTBEHHO B Cne-
UManM3npoBaHHbIX CanoHax, NPOAALLIMX
TexHuky knaccos Hi-Fi, Hi-END. Opgnaxko
ueHbl Ha Takue Hoeble CD npowrpuieateny
BECbLMA BbICOKM.

CnepnyetT OTMETUTb, 4TO Benywue
¢vpMbl B Nepeble roasl BHeapenusa DVD
yaensny 60NbLWoe BHMMaHWe Ka4yeCTBeH-
HBIM MOKa3aTensM NPovrpLIBaTeNnein naxe
maccosoro npouseoactea. K Takum dup-
mam oTHocuTes M SONY, ecerna cTpemms-
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Tabnuua 1

uin Mogens WUcnonHenve Tabnwua 2
DVP-S325, S§525D, S725D EE. NE, RU, AUS, AEP, E Ref No Part No Description
HS-030SH (CcM. NpeabIAYLLYIO CTaTkIo) (No no: Ha cxeme) | (Homep aeTanm) (HaumeHoBaHKe)
DVP-S705D SING HS-30SH 1-468-359-11 | POWER BLOCK (HS-030SH)
DVP-K330, R8s0D CH, HK, SING T101 9-884-091-01 TRANSFORMER OM-98024
HS-030SF DVP-5330, 55300, S550D US/CND T102 9-884-092-01 TRANSFORMER OM-98060
DVP-5533D PX Q181, Q183 8-729-046-40 TRANSISTOR 25K2663

HS-0305U DVP-K330 ™ 1C301, IC401 8-759-420-19 IC AN1431T

HS-0345F DVP-CB53D PX, E

HS-034U DVP-C650D US/CND/MX nei ONTUHECKMX AMC-  NpefHa3HaYeHHbIe ANA NOCTABOK B KOH-

DVP-K800D CH, HK, SPN KoB" ("Pagmo”, 2007,  KpETHbIe CTPaHLl U peroHsLl Mupa. Tak Ha-

DVP-87700 UK, HK, AEP Ne 3, c.10—14), 3blBaemble TypUCTCKME ucnonHewua E,

HS-9308H DVP-M35 CH, HK, SPN vmMeeT mHoro obumx  AEP, PX He npuesiaaHbl k onpeaeneHHbIM

DVP-S305, 8315 UK, CH, HK, SING, AEP.E | yepT. OcHosoit CM  cTpaHam wunuM perMoHam mMuvpa v moryt

DVP-S715 RU psga ee Mmopeneit BocnpoussopuTe DVD B cuctemax PAL,

DVP-M35 W npourpeieatenein NTSC wnm B 06emx cucteMax (B 3aBUCH-

HS-930SF DVP-S300 US/CND MOXHO HassaTb WM-  MOCTM OT mogenu). PacwwudpoBka papa

DVP-K800D W nynbCHbIE UCTOYHWKK  aBbpeswnartyp WMCNONHEHW, WUCNonbaye-

HS-9345U DVP-C600D US/CND/MX nutandus (MAM), sbl-  Mbix dupmoit SONY, yxe 6uina naHa e npe-

NONHEHHLIE HA Mna-  Oblayulen YnoMsaHyTol Bolwe cratee. OT-

Tax HS-030, HS-930, cytcTeyioT Tam ucnonHexms: CH — Kurai,

HS-034, HS-934 v TW— TaiieaHb, SING — CuHranyp, SPN —

op. 3nemeHtel BTO-  WMcnanma, MX — Mekcwka. Paanuuns

P21t PWYHBIX UCTOYHUKOE  MEXAYy WCNOMHEHWAMKW MOryT KacaTbCs

500MAXE0B CN201 s & NUTaHUMA pasmelle-  Kak QYHKLMOHaNbHbIX BO3MOXHOCTEN an-

553 —{1 %336 |1R..% Hbl Ha ApYrMX NAarax — Napatypbl, TaK W CXEMOTEXHWUKM NPOMIDbI-

] 258 | NG npourpbieaTenei. BaTtenew, B ToM yucne u Cll KOHKPeTHbIX
—I|GND &8s WHxeHepbl $GUPMB  Mopeneil.

P3N 24" 608 4|HZE 333% SONY ou4eHb Twa- MpuHuMnuansHas cxema UKM (SWITC-
ey '_g. g’ﬁg [FRN TensHo nopownu k  HING REGULATOR) HS-030SH BOARD
= peir | | TTEE oMY paspaboTke CN nokaszaHa Ha puc. 1. Yvcna y BLIBOAOE
15Ax608 {81 END |5 DVD/CD npowrpbli-  aKTWBHbIX 3NEMEHTOB (30eCk M Aanee) yka-

o1 ! 53 BaTeneii CpeaoHeron  3bIBAOT 3HAYEHWE HaNPRXEHWS B BONLTAX.
& Jir = = BLICOKOTO KNaccos, Anpeca BHewWwHux noTpebureneii, noaknio-
- ﬁL:] npuHaB BCe HeoBxo-  4aembix k pazbemam CN102, CN201—
c31 3—r6513 @« 202 ovmele mepsl gns CN203, cooTBeTCTBYIOT MOOEnsm npo-
0313, C613 CnNzo. 3] obecneyeHna Boico-  wrpbiBateneit DVP-§325, §525D, §725D
47MK*X358 __g. +§§g = KOKayecTBeHHOW pa-  ucnonHenwin EE, NE, RU, E, AEP (vcnonHe-
g % i5'3 Q[T 6oTel Nnpw BOCNpo- Hwe RU npepHasHayeHo Ons BCEx pec-
ch12 L GND DS uaseaeHvu kak DVD,  nybnuk Geiswero CCCP). 3ror WM
4IMKX358 I GND ‘35 Tak u CD, a Takxe BLINONHEH NO CXeme AByxkaHansHoro LU
=) 2] MHZB | BbICOKOWM HadoexHo- perynatopa ¢ ontonapamm PC101—
R304 P51 11 AHZ8 g cTu npourpeieate- PC103 B uenax o6partHoi ceRswn. Cetesoe
[] 15K 750MAXE08 neit. CxeMHble pe- HanpaXeHwe 4Yepes CUMMETPUYHBIA OBY-
2 LWEHWS, WUCMNONbL30- 3BEHHbIN MOMEXONOAABNRIOWMIA DUNLTP
2 BaHHblie B paccmar-  L101L102C101C102 noctynaer Ha MOCTO-
=3 pueaemeix CM. Bnon-  Boit Beinpamutens D101C110 1 yepes 3a-
I Q’ZUJ o He MoryT 6uiTe Npu-  nyckaowyo uens C186,R18,7R188,D184 —
—T— 1L, PCONT %“ MEHEHbI paaMonio- Ha 3aTeop Nonesoro TpaHawctopa Q181
Z1eb =9 6utensmmn pns po- (MOSFET), pab6oTaiowero BbiXOOHBIM
#0199 paboTku cospemeH-  "kniodom” (SWITCH) nepsoro (seayLuero)
R305 G GND == P p AyLUEro)
A-17B |9 HbiX Hegoporux DVD WK perynatopa. HanpsxeHue oBpaTtHoii
—6] GND | npovrpeiBaTeneil ¢ CBA3W CHUMAETCA C HWXHER (No cxeme)
¥ Uenbid yaydweHus  OBMOTKM MMMYALCHOro TpaHcdopmaropa
R306 & kauecTea 3ByyaHus T102 uepes uens R182,C182,L182. Ha-
15K W (5 rPY3KOIA KMIOYEBOro KACkaaa CnyxuT nep-
PaanuuHble Mo-  BudHas obmoTtka TpaHcdopmartopa T102,
OENW U UCMONHEHUA  LUYHTUPOBaHHas AeMnbupYIoWMM Kacka-
paccMmaTtpuBaemMblx OOM Ha Mnonesom TpaHaucTope Q183.
npourpeiBaTtenein BTOpWYHOE HanpRXeHWe CHUMaeTcs C
paccyvMTaHel Ha nu-  BbIXOOHOW 06MOTKM TpaHcdopmaTopa

TaHwe OT ceTen ne-

LWAACA HE TONBKO K NONy4YeHWo Npubeinu,
HO U1 K BLICOKOMY Ka4ecTRy CBOEi annapa-
Typbl. MHOrMM papuoniobuTensm U3secT-
HO, YTO BLICOKOE KayeCTBO CMCTEM NuTa-
Hua (CI) pasnuyHOi 3BYKOBOW TEXHWUKKW
obecneynBaeT CyLUECTBEHHbI Bknag B
pe3ynsTUPYIOLWEE KAYECTBO 3Byka. MoxHO
NpeanonoxuTe, Y4To MM ByAeT MHTepecHo
3HaTk, kak noctpoexsl CMN DVD npowrps-
BaTeneil CpegHero M BbLICOKOTO KNaccos
OOHOW M3 BEAYLLMX MUPOBbLIX PUPM.
Yetpoiicteo CI npourpeiBatenein avc-
k0B pmpmbl SONY, paHee pacCMOTPEHHbIX B
craTtee asTopa "YCTpoACTBO NpourpeiBaTe-

pEeMEHHOro  TOka
50/60 My c HanpsxexHuwsamu 110, 120,
220...240, 110...240 B v nmeloT pasHbie
ceTesble BUNKkKW. OgHako MHorve ua MM
SONY, paccuvTaHHble Ha CeTeBoe Hanps-
xeHme 110 wnmn 120 B, 50/60 Ny, moryT
6biTe 623 Npobnem NOAKNIOYEHD! K OTEYe-
CTBEHHbLIM CEeTAM MNepeMeHHOro Toka
220 B/50 Mu. B Tabn. 1 npegcrasneHs
CBEAEHUA W3 PasfMYHbIX WCTOYHWUKOB O
npumensemoctn MWM B page mopenei
DVD npourpeigatenein SONY, paspabo-
TaHHbIX Ha pybexe Bekos. Kak BMOHO B
HEW, OOHKW U TE Xe MOAEenu NpourpelBare-
Ned UMEIOT pasnu4YHbie WCNONHEeHWs,

T102 Ha opHONONYNEpPUOAHLIA BbINPAMKW-
Tene D401C401, dopmupylowmin no-
CTOSHHOE HEKOMMYTUPYEMOE Hanps-
weHne +5 B (uens E+5B — EVERSB).
Lens E+5B cnyXuT WCTOYHWKOM Ha-
npsxeHus o06paTHO CBA3W AN\ perynaTto-
pa HanpsxeHws, BKNOYawwero B cebs
ontonapy PC102, napannencHelit ctabm-
nuaatop 1C401 v perynupylowmid kackan,
Ha TpaHawcTope Q182 wn anemeHTax
R401—R404, C402, D183, R185. B co-
CTOSHUM OWMHAMUWYECKOro pasHOBecHA
perynupylowmin kackan obecnedmBaet
BLICOKYD CTabWMNbHOCTL BLIXOAHOrO Ha-
npsxexuns B uenn E+5 B npu konebaHusx
CETEeBOro HanpaXeHWs B LUMPOKWX Npeae-
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HETPYOHO cAenatk B @BTOHOMHOM
pexumMe nocne AeMOoHTaxXa W3 Kop-
nycoB NPOWTpbIBaTENENA.
Heucnpaervoctu 8 CIM moryt
ObITb Kak fBHLIMMW, BbI3BAHHBIMU
npobosmu wnu obpoiBaMK B ane-
MEHTax, Tak ¥ TPyAHO AWarHoCTW-
pyEeMbIMK, CBA3AHHLIMK C U3MEHE-
HWUSMW NapPaMeTpoB 3NEMEHTOB UK
C HEewcnpaBHOCTAMM B  LEensx
norpebnexns MWUM. MNpwu ero non-
HoW HepaboTtocnocobHOCTH cneny-
€T OTK/NOYUTL COOTBETCTBYIOLVE
kabenn ot pasvemos CN201—
CN203 (e mopenwn DVP-S725D m ot
CN102) u nposepuTk, paboTaeT nu
OH MOAHOCTBIO WMNKM YacTUYHO B
aBTOHOMHOM pexume. OTcyTCcTBUEe
3anycka Npw NOAKOHEHUA K MCTOH-
HWKY Harpy3ok CBUOETENLCTBYET O
KOPOTKWX 3aMbIKaHWAX MK 3HA4YK-
TENbHOM TOKE MO OTAENbHBIM LUe-
nam. MNpu nonHown HepaboTocno-
cobHocT MWUM v B @BTOHOMHOM
pexumMe NPoBepsoT Ha 0bpbIB UK
KOPOTKOE 3amblKaHWe 3NEMEHTbI B
pekoMmeHgyemom nopsgke: P311,
P211, P611, P511, F101, R152,
Q181—Q183, Q101—Q103, Q131,
D101, D401, D311, D211, D611,
D511, R401, R211. B cny4ae oTCyT-
CTBWS 3aMblkaHWii MM oOpLIBOB B
Nepe4ncNeHHbIX 3NEMEHTAX NpoBe-
PAIOT OCTaBLUMECH HENPOBEPEHHbI-
MW OMoAabl, CTABWUNMTPOHLI, MUKPO-
cxembl IC301, IC401 (3ameHoin),

Puc. 2

nax (daktmuecku 8 uHtepsane 100...240 B).
HanpsxeHwe B 3TOM LIENK NOCTOAHHO Npw-
CYTCTBYET NpW Hanu4Mn CETEBOro Hanps-
*eHws Ha pasbeme CN101, T e. npu nop-
K/MOHYEHHOW K CETW BUIKE LUHYpa NMUTaHWA.
OcHOBHble nOTpebuTenn HanpsxeHus
E+5 B — cucTemsbl ynpasneHua npourpsbl-
BaTenen, nNOCTOAHHO HaxOOAWWecs B
paboyem unKM OexypHom pexume. [na
YCTPaHEHWA PE3KOro YBeNMYeHWA Hanps-
*eHus B uenw E+5 B B aBapwitHeIx CuTya-
umsax (Npw Bbixooe W3 CTPOS SNEMEHTOB
WWUMN) BkNIOYEH 3aLUMTHBLIA CTaBUNUTPOH
D402, npepoTepalLaLLMii HEKOHTPONKU-
pyemblil PpOCT BbIXOQHOMO HanpsXeHws W
BbIXOA, U3 CTPDOR MUKPOCXEM W 3NEMEHTOB
npowrpeiBaTenei.

BTopoit (ocHoBHOI) LUW perynatop
MM nocTpoeH No aHanorv4Holn cxeme. B
HEM CWNoBbiM "knouom” pabotaeTt none-
BOWM TPaH3WCTOP C W30NWPOBaHHbIM 3a-
TBopomM Q101, a perynsTopom BeIXOOHOMO
HanpsXXeHus — Kackapj Ha TpauaucTope
Q102. OpHako 3anyck atoro LW peryns-
Topa obecneynBaeTcs He OT BbINPAMMK-
Tena CeTeBoro HanpsXeHws, a oT o6-
MOTKWU WMMMYNbLCHOro TpaHcdopmartopa
nepeoro WKW perynatopa 4Yepes uenb
D131R133R135R131C131. BknwoveHwe
ocHosHoro LU perynaTtopa BO3MOXHO
Tonbko B paboyem pexume Npu nojade
HanpsxeHua +5 B Ha koHTakT 1 pasvema
CN203 (uens PCONT) ot cuctem ynpae-
neHuMa npowrpoiBatenei. pu 3ToMm OT-
kpuiBaeTca ontonapa PC103 v 3akpuiBa-
erca TpaHsmcTop Q131, 4TO M NPMBOAMT K
3anycky ocHosHoro LW perynstopa. MNpwn
aBTOHOMHO NpoBepke paboTocnocobHo-
ctr UM uens PCONT coeavHSIOT C BbIBO-
aom 2 Toro xe pasvema CN203 wnm

noAalT Ha Hee HanpsxeHwe +5B ot
BHELHEro NCTOYHWKA NUTaHWA.
NCTOYHMKOM HanpsxeHus ob6paTHo
CBA3KW ONA perynaropa HanpsxeHus Ha
TpaHanctope Q102 MOXHO Ha3saTb Bbl-
npsmutens D311C311, Hanpsxexne +5 B
C KOTOpPOro nocTtynaet Ha cseToamop
ontonapel PC101. Opyrve uenw, 3anaio-
UuiMe 3Ha4YeHWe HanpsAXEeHWA Ha BbIxOOe
BbINPAMUTENS, COCTOST M3 NapannensHo-
ro crabunuaartopa IC301 (SHUNT REG) »
anemenToB R301, R303, C301, D104,
R110, R112—R114, D105, R304—R306.
NotpebutensM HanpsxeHwe +5 B nocty-
naert 4yepea ¢uneTp L311C313 n 6eicTpo-
nencTeylowmin npepoxpanutens P311. C
BTOPWYHBIX 0BMOTOK MMMNYNLCHOMO TPaHC-
dopmartopa T101 nonyyaoTcs TaKke no-
CTOsiHHble Hanpsxexdws +3,3 B (D611,
C611, L611C613, P611), +12 B (D211,
C211, L211C213, P211), -12B (D511,
C511, L511C512, P511). ina nonaenexHna
BuIBPOCOB HAMPsXEHWS B aBapWAHbIX CW-
Tyaumsx npeaHasHaseH ctabunutpor D212.
Mo cpasHeHuio ¢ CM n UM BonbluvH-
CTBa MAacCoBbIX MOZenev npovrpbieate-
neit MHorux ¢pupm paccmarpusaemsie Cl
OTNMYAKOTCA XOPOLIO pa3paboTaHHOM Cxe-
MOTEXHWKOWR, WCNONb3oBaHWEM OTOENb-
HbIX BbINPAMUTENEN ONs BCEX BHELIHWX
uenew, NPUMEHEHMEM BLICOKOHANEXHBIX
3NEMEHTOB, B YACTHOCTH, OKCUOHBIX KOH-
AeHcaTopos C HonblKMM 3anacomM HOMMW-
HanbHOro HanpsxeHws, 3¢bdekTUBHON
3aLUMLLEHHOCTBIO OT KOPOTKWX 3aMbIKaHMIA
BO BTOpUYHLIX uenax. MM cepwin HS-030,
HS-930 n ap. xapakTepuayloTca XOpoLuen
PEMOHTONPUIroAHOCTLIO, Tak Kak BbiNon-
HEHbl Ha OTAENbHLIX, NErko AEMOHTUpYE-
Mbix nnatax. Mx npoBepky WAKM PemOoHT

OKCUAHBLIE KOHAEHCATOpbLl B nep-
BWYHLIX, 8 3aTEM W BO BTOPWHHBIX
uensx. CnegyeT Takke nNpoBepwuTb
LenocTHOCTL 06MOTOK TpaHchopMaTopoB
T101, T102, neyaTHbIX NPOBOAHWKOB
nnaTel M KAYECTBO NasiHbIX COEAWUHEHMIA.

B HekoTopbix cnyyasx MWM GwoiBaer
paboTtocnocobeH, HO BLIXOAHLIE Hanpsxe-
HWS MOryT CYLWECTBEHHO OTNM4aTbCH OT
HOMMWHAMNBHBIX 3HAYEHWIA, YKa3aHHBLIX Ha
cxeme (6onee 10...20 %). 3710, kak npasu-
No, CBUOETENbCTBYET O HEWCNPaBHOCTAX
HEKOTOPbIX 3nemMeHToB. B Takux cnyy4asx B
nepeyio odvepeps cneayet nonpobosatb
3ameHuTb ontonapst PC101, PC102, 3a-
Tem mukpocxemsl IC301, IC302, cTabw-
nutpoH D104, koHgeHcaropel C182, C184.
CunbHbiil Harpes Tpanauctopos Q101,
Q181 mMoxer GbiTb Bbi3BaH aedexkTamu
BbICOKOBONBTHBIX KOHAeHcaTtopos C112,
C113, C181, C186.

BonblwuHcTBo 3nementoe MUM Hepe-
DUUNMTHBI U HEAOPOTK, UMEIOT O0CTYNHBLIE
aHanorM ons 3ameHsl. Y pagwonobute-
nen, xenawwmwx CamMOCTOATENLHO CO-
6pate UWN, Hanpumep, Ons ynyqweHns
KA4YEeCTBEHHbIX NoKa3aTenei NPOMbILLNEH-
HOW WNW CamMoJenbHOW 3BYKOBOW WNM
BMaeoannapartypbl ¢ noTpebnaemMomn Mol -
HOCTLIO A0 25 BT, 3aTpyAHEHWE MOXET Bbl-
38aTk NPUOBPETEHWE UMNYNBCHBIX TPaHC-
dopmatopos T101, T102. Mx moxHo 3aka-
3aTb B CEPBWCHBLIX LIEHTPax C asTopu3auu-
e SONY, kak, Brpoyem, ¥ BECb UCTOYHUK
uenukom. B Tabn. 2 nepeyncneHb! karta-
NOXHBIE HOMEPA HEKOTOPLIX 3NEMEHTOB.

MNpWM KM3roToBNEHMM CaMOAENLHOTO
6noka MOXHO OPWMEHTUPOBATLCA HA pac-
NONOXEHWE 3NEMEHTOB Ha NEYaTHoW nnare
HS-030SH, npepncraeneHHoit Ha pumc. 2
(BWA CO CTOPOHBLI NEYATHLIX NPOBOAHWKOB).



Jlamnosbin YM34

C uMmnynbCHbIM BTl
10. KAUrOPOL4OB, r. lopHo-Antaiick AnTaickoro Kpas

Jlioburtenun naMnoBeix yCUANUTeNnel M3bICKUBAIOT BO3MOXHOCTH
ynyquweHuss ka4iectBa GNIOKOB NMUTaHUS 3a CYeT BBeAeHWs UMIYIib-
CHbix npeobpa3oBaTtesied W cTabwnuaayun HanpsHkeHwii. Becbma
adexTHBHLIM OKa3anock UCMONb30BaHne umnynscHoro BI1 or kom-
neioTepa ¢ npuMeHeHnemM [OMNOJIHUTEeIbHOIrO NOBbILAIOWEero TPaHe-
¢opmaropa v BeINpAMUTENS AN aHOAHOIO NUTaHua YM34. B koHCT-
PyKUMU yCUNUTENs Take UCNONL30BaHbl U APYrue roTtoBbie y3nbl

6bITOBO# paguoannaparypsl.

epe4ynTae HefaeHO nopgwwueky "Pa-

avo” 3a 2008 r, a pewwn cobpaTb
namnosblii YM34, HO NpuUMEHUTL B HEM
WMNYNBCHBIR 6NOK NUTAHWA OT OTeYecT-
BEHHOro Tenesuaopa. B cnyyae npymeHe-
HWA B yCunuTene KOMOUHUMPOBAHHLIX Namn
6d5M HanpsxeHua +125 B okasanoch
0OCTaTOYHO ANA aHOOHbIX LEenen 3Tux
namn, a HanpsxkeHwe 6,3 B pna Hakana
karopos 6biNo nony4eHo o1 Hebonsworo
ceTesoro TpaHcdopmatopa cepumn TC. K
yecunuteno nogknosmn YKB npuemHuk, n
Kak OKasanock, B CBA3Ke Takas annapary-
pa paboTaeT xopoLlo.

YreHwe cTateit B XypHane cnocobeT-
BYET NOSABNEHWIO HOBLIX B3rNA40B Ha
M3BECTHBIE TEXHWYECKWE PpEeLeHus u
AaeT UMNyNbC K HEOXWAAHHLIM CoYeTa-
HUAM M3BECTHLIX (B pRAe CNy4aes roto-
BbiX) Yy3noB Hanpumep, MbiCNb
ucnone3osate GNOK NMWTaHWA OT ycTa-
peBlero KOMNbIOTEpPa Ana Namnosoro
ycunutens. B Takux 6nokax ecTs crabu-
NM3auusa HanpsXeHWsa, a HW3Ko4acToT-
Hble NyNbCauMW HanpsXeHWs NUTaHWA
CYLUECTBEHHO MEHbLIE, YeM B ODbIYHbIX.
Mpumernenne WUBMN co crabunuzaumei
NPUHUMNWANBHO W3MEHSEeT KavyecTBO

M50 {komnbromepns10)
N 4 ! E_ 72 Omdenshbia 6A0K |
flodnasms |(126) vD1-VDYy i
|

Tt \@ononnum.

GUNETpaUMK NUTAKLWKMX HAMNPRXEHWA B
NamMnoBOM yCunuTene.

OpHako Ha BbIXOAAX KOMMBIOTEPHBIX
ONOKOB NMUTAHWA HET HaNPAXeHus Bhille
12 unun 18 B (B HoyTBykax). NMoaromy ans
MONY4YEHWs HaNPSXeHWs, KOTopoe Heob-
XOAMMO ANA aHOOHOro NTaHus (n cpae-
HUMO C BBINPAMAEHHBIM HANPAXEHWEM
CeTW B NEPBUYHOW UENW WUMNYNLCHOro
npeobpasosarens), peweHo WUCNoNL30-
BaTb TpaHcdopmaTtop 13 nonobHoro npe-
obpasoearens, BKMNIOYMB €ro Kak NoBbl-
wawowuih. 3to obecneynsaeT rancBaHW-
4YEeCKyl0 pa3BA3Ky OT NuTalolei cetu. Ha
puc. 1nokasaHa cxema popaboTtkm Gnoka
NUTaHWA.

3pece TpaHcdopmatop T2 — uUM-
NYNbCHbIA, NpUMeHseMblil B Bl komnbio-
Tepa (Hymepauus 3NeMeHTOB Ha Cxeme
ycnoeHas). Ero noaknio4aoT HU3KOBONLT-
HOM OOMOTKOIM K BTOPWMYHbLIM OOMOTKam
TpaHcdopmartopa T1 wuxeeptopa MBI
Mpw nogknioveHnn obmoTkwm Il Tparcdop-
maropa T2 k obmoTkam Il w1l T1, ucnone-
3yeMblM ONS NWTaHWMA BbINPSMUTENS
HanpsbkeHua +12 B, Ha obmoTke | nony-
yuTcs Hanpsxenwe okono 200 B. Ecnm
NOAKNOHUTLCH K NATUBONLTOBOM 06MOTKE
TpaHcdopmaTopa MHBEpTOpa (Ha cxeme
obmorka Il), To nocne BeINPSMAEHUA ANO-
nAamu VD1—VD4 nonyuuTces okono 300 B,
T. €. NPaKTU4EeCKN PaBHOE BLINPAMIEHHO-
MY HANPAXEHWIO CETK.

Ecnu rosopuTe 0 Heobxopumbix Ona
6noka NuTaHus peTansx, To MOXHO 0Doi-
TUCE ABYMA UBIT OT yCTapeBLUMX KOMIMbO-
TEpPOB — OOMH, AEMCTBYIOLIMIA Kak "3nekT-
POHHBIM TpaHcdopmaTop”, a apyroi,

| npobod HeucnpaeHblil, — Ha pas3Bopky ons wc-
L1 nonb3oBaHWA TpaHcdopmartopa, agpocce-
NS VM KOHAEHcaTopa PuNLTpa — Ha cxeme
3TO 3nemenThl T2, C2, L2. Kpome Toro,
CLL——' HeobXxoauMM BLINPAMWUTENLHLIA MOCT Ha
I +2 B avopax KO212A — ux MOXHO 3aMEHWTb
] 7284 L OBYMA NapamMu AvMoaos na 6noka nuTaHus
e e o I S e e T e - KOMMBIOTEPA, ecnu OHK NoKoMAYT No Bo-
Puc. 1 = +|K nodocpebamenam VL1, VL2 NYCTMMOMY 06PaTHOMY HaNPSXEHUIO.
T t—anay———=+
c2 _];i- _]‘ —\AA{/VLA_AN—‘— RIO*1K T
470 MK Il 2008
a25mxx 47 BA1 0,25 MKx -
x2508 x2508
VL1
so5n 40
2\
Ji |
41158
x25B |+ HZ28 a Rt
R4 R5 [ll:[ 470K
1K 1K
g Auppysop
Jﬁm A2 g
o o :
ct c2 =t ANMUN.
1MK ZmK g ] donsiuko
A3 BAY HIER
Cevyernue f
Puc.3 J0momKu Puc. 4 Puc.5 \Aé Puc. 6
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PALLUO N2 7, 2010

JopaboTaHHeih 6Gnok NuTaHuA okasan- '

CA NPUrofHbIM ANA NUTAHWA NammnoBoro
YCUAWUTENSA C ABYXTaKTHLIM BbIXOAHbLIM Kac-
Kanom, cobpaHHoro no cxeme Ha puc. 2.

Ons vCKNoYeHWs CUHGAasHbIX NoMex
OT BLICOKOBO/LTHOIO BINPRAMUTENR f0pa-
6otaHHoro WBIM B uens aHogHoOro nuTa-
HWS yCUNUTENA BBEOEH ABYXOBMOTOUHBINR
npoccent L1, kOTopeIf Takke 3aMMCTBO-
BaH 13 pasobpaHHoro MBI ot komnbioTe-
pa. ITOT ApoCcCcenb MOXHO M3roTOBUTE K
CaMOCTOATENbHO Ha KonbLe u3 ¢epputa
M2000HM ¢ BHewHWm auvameTpom 16—
20 MM, Ha KOTOPOM Cnepgyet HamoTaTb
10—20 sutkoB npoeogom M3JILLO awva-
metpom 0,2—0,38 mm NGO MOHTaXKHBIM
npoeoaom MITd 0,18.

Moporpeeatenn namn VL1 n VL2 co-
efMHeHb! NocneaoBaTenbHO M NOAKINYe-
Hbl K BbIXOAY Hanpsxenus 12 B UBIN.

BbIxOgHOM TpaHchopMaTop OBYXTaKT-
Horo kackaga YM34 narotoBneH wa aByx
TpaHchopmaTtopoB OT abOHEHTCKMX
rpomkorosoputeneii. CHAB nepembiykn
MarHUTONpoBoaa ABYx TpaHcdopmaro-
POB, CKNEWBAIOT BCTHIK MarHMToNpoBoab!
TaK, 4TO OHWM 06Pa3YIOT ABYXCEKUMOHHBIE
06MOTKM Ha 0BbeAVMHEHHBIX MarHMTONPO-
sofax (puc. 3). CoeavHeHHbIe nocneno-
BaTenbHO nepenyHbie 06MOTKK 0B6pasytol
CPEOHIO TOYKY, NOOKNOHAEMYIO K Lienu
nUTaHus, a BTOPWYHbIE OBMOTKM coenu-
HRIOT NapannensHo.

Ons namnoBoro ycuwnutens Hebonb-
LWOW MOLUHOCTW OKasanaCk NPUroaHOW
aKkyCTUYeCKasn CMCTema, COCTaBNeHHan ua
yeTbipex Kopnycos aboOHEHTCKMX MPOMKO-
rosopuTeneid "O6b-305"; ux kopnyca
CKNEEHbl BMECTE C NOMOLLBIO TEPMONUC-
Toneta. Cxema coeamHeHwid ronosok AC
u3obpaxeHa Ha puc. 4. Ha Helt nokasa-
HO, 4TO OBE€ W3 YeTbIPEX rONOBOK Orpa-
HWYEeHbLl MO NONOCE BOCNPOW3BOAWMMbIX
4acTOT BKMOYEHWEM LUYHTUPYIOLLWX KOH-
AeHcaTopoB. [lekOpaTUBHLIE pELUETKH
6binM ypaneHsl, a Kk auddysopam npu-
KfeEHbl BbIPE3aHHbIE AOHLILKW OT anio-
MuHMeBbIx 6aHOK. JoHbIWKO 06pe3aloT no
YTONWEHHOMY NEpPUMETPY, NMPpuYemM Ha
pasHblX YPOBHAX, Kak MokasaHo Ha
pwuc. 5. lNpy NOAroTOBKE KONMNAa4KoB Npo-
aBuTe aHTasnio — aCUMMETPUYHOCTb
npu obpeake kpaee Toxe paet addekt!
He Hago TO4HO OKPYXHOCTKM — NOAOrHaB

kpasn obpe3aaHHoro dparmeHTa 6aHku, ero |

MOXHO NpuknenTs 6ea 3azopa k audody-
30pY, kak nokasaHo Ha puc. 6.

3710 NpmBeno k ToMy, 4TO Macca nog-
BUXHOW CUCTEMbl Kaxgol M3 yeTbipex
AVHaAMWYeCcKWx ronoBok Aaudody3opos
cTana pa3Hoi, M 4acToThl OCHOBHOIMO pe-
30HAHCA 3TWX rONOBOK OKa3anucb pasHe-
CEeHHbIMW (yBENMYeHue maccel Hawbonee
onpaepaHHO ana ronoeok BA1, BA2).
Kpome Toro, npukneitka Takmx acumMmeT-
PUYHBIX KONNAYKOB NOA PasHbIMKU yrnamu
NpwWBENa K TOMY, 4TO M3Nny4YeHne BbiICOKO-
4acTOTHLIX kKonebanuii He "BbeT” B OOHOM
HanpaeneHWM, 1 3BYK ABHO CTan ny-we.
Bca 3Ta ayomocucTtema O3ByYMBaeT MO
KOMIMLIOTEPHBIV YrONOK.,

Ot pegaxywu. B nBYxTaKTHOM BLIXOOHOM
Kackage MOXHO WCNoAL30BaTe rOTOBbLIE
TpaHCOPMAETOPL! OT CTAPOR paauoannapary-
pbl, HanpuMep, OT pPanuonpuemMHUKOB ¢
paavon "Mup®, "Opyx6a”, "®decrusans”,
"Mokc™, "PuroHga- 102", "Cumponmna”

YcTtponcrtea adpdekTa
Distortion Ha noneBbIX

TPAH3UNCTOPaxX
A. MYCTOBOM, r. Mocksa

B craTee npeacTasneHs! BApUAaHTbl MOCTPOEHNS YCTPOWCTE MArKo-
ro orpaHu4eHus ¢ TeM6po6noKkom ANs 3NEKTPOrnTapsl, KOTOpPsIE Mo
3 PeKTy AOCTUXEHNS Xenaemoro 3sy4aHusi 6N1U3KM K NaMmnosbiM
"npumoykam”. Ux AOCTOMHCTBA — Masible Macca n rabapursi, BO3-
MOXHOCTbh aBTOHOMHOI0 NMUTAHWUA OT ranbBaHu4eckoi Garapen nnun

aKKyMynaTopos.

| } cTatbe pacCcMOTPEHbl YCUNUTENbHLIE
! ! yCTPOWCTBa, peanvayiowme addexT
Distortion pna anekTporvrapsl. 37O ca-
MBI MCMONb3YEMbBIW 3NEKTPoaKycTu4e-
CKMii 3 dEeKT, KOTOPLIA NPUMEHSAIOT rMTa-
PUCTHI Ha MPOTSXEHWA MHOMMX NeT, ero
3By4YaHWe 3HaKOMO [axe HayvHawowemy
ucnonHutento. B HacTosuee spems Cy-
LeCTBYET MHOXECTBO BWOOB YCTPOWCTE,
peanuayiolwmx 3ToT addEKT, HO BCe OHU
pPas3nuuyalTCA CXeMOTeXHUYECKUM no-
CTPOEHWEeM W NPUAAIOT 3BYHaHWIO PasHbIi
OTTEHOK.

OnuceiBaemble YCTPOICTBA NO Xapak-
TEpY 3By4aHWs HanoMuHawT 3¢dexT
Distortion, LOCTUraemMblil B aHaNOrM4HbIX
KOHCTPYKUWSAX Ha 3NEKTPOHHBLIX Namnax,

| HO BbINONHEHBI OHW Ha NONEBbIX TPaH3UC-

| Topax.

B cpaBHeHWK C© BUNONAPHBIMKU TPAaH3WU-
CTOpPamMM ¥ 3NEKTPOHHLIMK NamMnamu no-
nessbie TpaHauctopel (MT) ¢ p-n nepexo-

| AOM MMEKDT psg NONOXWTENbHLIX Ka4eCcTB!:

BbICOKOE BXOOHOE CcOonpoTueneHwe, BO3-
MOXHOCTb NUTAHWA HW3KWM HanpsxXeHw-

| em (ons yno6cTea MCNONL3oBaHUs Gonb-
| WMHCTBO Noao6HBIX YCTPOWCTE NUTAIOTCA

| HOE yCWneHuwe curHana ru-

OT KOMMNakTHOW BaTtapen HanpsxeHuem
9 B), Manbiit Wwym, Hebonblwaa HennHen-
HOCTb NPOXOAHBIX XaPaKTEPUCTHK.

MoxanyiA, OCHOBHOI HEQOCTATOK 3TOW
rpynnel TP@H3WCTOPOB — CYLUECTBEHHbIA
pa3bpoc napameTpoB B npepenax naxe
OQHOW NapTuW, W 3TO CO3paeT onpeae-
NIEHHbIE TPYAHOCTW NMpY OTRaaxke YCTPOoW-
cTBa.

Yanui ycTponcTBa

BxoaHoi ycunutens ocy-

ro" orpaHuuuTens (He3aeMCUMO OT CTuUNa
WMCMNONHAEMOI My3biku) Hanbonee noaxo-
OWT KackoQHaa CXema ycwiurens-orpa-
HUYUTENIS, NoKa3aHHaA Ha puc. 1. Tak kak
Takoit kackag cnocobeH obecne4vTs
BBICOKOE YCWEHME, TO JaXe OOHOro ero
[OCTaTOYHO ANS NMONy4Y4eHWA OBepapansa
C KPacwBbIM W MPUATHBLIM OFPaHWHEHWEM W
BbICOKOM Y4YBCTBUTENBHOCTLIO.

B noanumsx VT2 u VT4 xenatensHo
ucnone3osate MNT ¢ HanpRXeHWem OTCeY-
km U,.=2.3B (KN303r, KNO3034,
KN303E; J202; 2N5458 v gp.), a B8 no3u-
umsx VT1, VT3 — KN303A, KN3036, J201
w T. . (oTceyka pomxHa 6biTk B Npepenax
0,7...1 B). Haunyywne pesynetatel No
YCUNEHWIO B Kackajae nony4aioTcs B Cny-
yaax, KOraa HanpPAXeHWe OTCEYKW y TpaH-
auctopoe VT2, VT4 npwbnuanTtensHo B
Tpw pasa bonbwe, yem y VT1, VT3.

Ouwop B uenwn uctoka VT1 cnyxuT ons
YBENMHEHU MakKCMManbHOro 3HadYeHws
BXO[AHOIO CMrHana ao pasmaxa npwbnu-
3uTensHo 2 B.

AYX kackapa no cxeme puc. 1 npu ycu-
neHumn okono 3000 wmeet cnap 6 nb Ha
OKTaBy Ha YyacToTax Beiwe 10 k. B noam-
umMmu VTS5 He ctomT mcnoneaosate [T c
60NbLUOK BXOOHOI EMKOCTBIO, HANPUMEp,
2SK117 1 nopobBHble, Tak kak 4actoTa
cpes3a MOXET YMeHbLWWTECS 80 3 kM.

CHWXEHWNID YPOBHA COBCTBEHHBIX LUY-
MOB cnocoBCTBYET NPUMEHEHWE ManoLLy-
MALLMX TpaH3WucTopoB. B noavumsx VT1 u
VT3 Haubonee nopxopat KM303A,
KN3036; tpaHanctopbl KMN303X npu aHa-
NOTUHHBLIX BONLT-aMMNEPHBIX XapakTepu-
cTukax umetoT B nonoce 80...5000 My ypo-
BEHb WyMa NPpUMepHO B 2...3 pa3a Bbille.

wecTtenser npegsapwvtenb-

Tapbl, NPOBOAA 3300HO (HO
HEe BCerga) W 4acToTHYHW
ob6paboTky curHana: cnap,
A4YX Ha 4acToTax Hwxe
100...700 My wnu BbIAENE-
HWEe NOoNoChbl YacToT B pai-
oHe 0,6...1,5klMy (nubo
BhiWwe). NpK MCNonL30BaHUK
MNT pasymHee ucnons3oeartb
“naMnoBbliA” noaoxon K BO-
npocam Tembposoi obpa-
60TKK cUrHana, T. e. npume-
HATE ANnA GOpPMUPOBaHWA
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Tak kak ko3pPUUMEHT yCUneHus no
HanpsxeHwio Tpaxauctopa VT1 Hesenwk,
TO BONbLIOE 3HAYEHWE AN MUHUMU3ALMK
WymMa BCEro kackaga WMeeT NpaBvnbHbIA
eoibop TpaHawncTopoe VT2, VT4 — Hanpwm-
mep, manowymsawero KN303r; ero 30C
wyma He npesoiwaer 0,3 mkB (B nonoce
80...5000 ly). KN3034, KN303E wmetor,
Kak NpaBuno, BbICOKYIO HacTOTY CONpsxe-
HUA M3OLITOYHLIX LWYMOB W NO3TOMY WX
VCnonk3oBaHne HexenarensHo (3AC wy-
ma po 1,5 mkB). Mo atoli xe npuinHe
HexenateneHo npumereHwe MNT cepuwu
KN302. Ewe oaHO NPerMyLLIECTBO OTeuE-
creeHHbIx MT cepum KN303 — metannunye-
CKWiA KOpPNYC C OTAENbHLIM BLIBOAOM, YTO
Toxe nomoraeT B 60pbbe C HaBoakamu.

3T1oT Kackag Mano4ysBCTBUTENEH K
NyNbCaumaM HanpaXeHws, HO YYBCTBUTE-
NeH K HaBofkaM CeTH NepeMeHHoro Toka,
noaTtoMy ero obssarensHo pasmeLLarT B
MeTanMyeckoM 3kpaHe, a BbIBOA, kopnyca
TpaHauctopa VT1 coeguHsoT ¢ obwum
nposogoMm. Kopnyca octanbHbix TpaHaw-

Marshall
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ctopoB cepun KM303 Takke MoOXHO
coeguHUTL ¢ o6LKMM NpoBOOOM.

K BbixoQy OrpaHv§MTens uenecoob-
pasHo nopknwyate rembpobnok. Ero
MOXHO cobBpaTbe No KNacCcu4Yeckum cxe-
Mam, NpPYMEHSEMEIM B YCTPOICTBax W3-
BecTHbix ¢upm Marshal, Fender (Ha
pwc. 2,a, 6 nokasaHsl TPEXNONOCHLIE pe-
rynATopel) WNKM BOCNOAL30BaThCH Gonee
NPOCTLIMW BapuaHTamu, W3MEHSIOLMMM

Fender
C1 250

CMNEeKTP B ABYX 4aCTOTHbIX Nonocax (Cxemol
Ha pwc. 2,8, I).

MNocne perynatopos tembBpa, wmelo-
X BONbLIOE BLIXOAHOE CONPOTUBNEHWE,
BCEraa NonesHo yCTaHOBUTL NOBTOPUTENb
Takxe Ha MNT, BapWaHT KOTOPOro nokasaH
Ha puc. 3, KaK camblii NPOCTOM, C HEno-
CPEeACTBEHHOIN CBA3bK C pesancTopamu
Tembpobnoka. Ha puc. 4 nokasaH NosTo-
pUTENL C reHepaTopoM ToKa W AONONHW-
TenbHoit RC-uenecio koppekuumn AYX.
3neck emMKOCTb KOHAEHcaTopa BbiBupaloT
WCXOOA W3 CMNeKTpa 3BYYaHWs ruTapsl v
Heob6x0oVMMOCTH Bro OrpaHNyeHUs CHU3Y.

Ecnv npepnonaraetca ncnons3oeaHue
WHCTPYMEHTA C MMTapHOW akyCTUYEeCKONR
cuctemolii (AC), KOTOPYIO MY3bIKaHTbI Ha-
3bIBAKOT "KabuHeTOM", TO Ha BbIXOLE 3TOro
NOBTOPWUTENA CneayeT YyCTaHOBWUTL pery-
NATOP YPOBHS (ero BapuaHTbl N0Ka3aHbl Ha
NOCNEnyLWMX CXemax) M Ha 3TOM ycno-
KouTbCA. Ecnun xe AC — oBbidHas (Lumnpo-
KOMONOCHAaRA), TO C BbIXxOA4A NOBTOPUTENA
CUrHan nonesHo NponycTuTe Yepes @OHY,

Hotbhox

ocnabnalwmii YyacToTel Beiwe 5 kM. Jy4-
WwKMe pesynesTartbl NONY4aKwTCH NpU WUC-
nonb3oBaHun ¢unsTpoB beccens wnn
bBatTepsopTa TpeTbero n Gonee nopsaka
co cnagom 18 nb Ha okTaey v Gonee. Cxe-
Mbl, KaKk U ¢hOpMynbl pacHeTa 4acToT cpe-
3a, Takux GUNLTPOB Ha MNOBTOPUTENsX
HanpsXXeHWsA, BbiNONMHEHHbIX Ha OY, wna-
BECTHbI [1, 2], no3ToMy MX 30ECb HE NpU-
soauM. Bmecto OY B Takwe bunbTphl
MOXHO CTaBuTb noeTopuTenu Ha MT. Cne-
LyeT NUlb UMETb B BMAY, YTO BbIXOOHOE
conpoTueneHwe nosToputenel wa NT
coctaenser 0,2...1 kOM, W HOMWHaNLI
pe3ncTopoB B punsTpax nyywe euibuparts
B nHTepeane 47...470 kOm.

Mpu HeoBXxOoMOCTK UrpaTe "B IMHWIO™
B noboit 6nok addekra Distortion nonea-
HO pobasuTe “amynsTop kabuHeta”, dop-
Mupylowmia AYX onpepeneHHoro Buaa.
Ero moxHo cobpaTk NONHOCTLIO Ha none-
BbiX TPaH3MCTOpax, HanpuMmep, no cxeme
puc. 5. Ha wncrokax MNT HanpsxeHwe
LOMKHO cocTaenaTe +4,5 B. ina cHuxe-
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3BYKOTEXHUKA

Ten. 608-83-05

Mpwem crateit: mail@radio.ru
Bonpocsi: consult@radio.ru
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HWS YyBCTBUTENBHOCTW K HABOAKAM KOpMy-
ca TPaH3WCTOPOB 3[eCb Takke cnepyer
CoepyHUTL C 0BLIWMM NPOBOOOM.

MNpeumyuiecteom WUCMNONbL30BaHMA
3peck T Bmecto OY ABNRETCHS MArKOCTbL
OrpaHu4eHus Npu nNeperpyske, KoTopoe
NP WCMNONL30BAHUW KOMMIEMEHTAPHLIX
NT cummeTtpuyHo. YTo6bl NneperpyanTb
YCTPOMCTBO, HAaNPAXeHWe Ha BXOAE O0NX-
HO GuITk He meHee 4...5 B geonHon aMmnnm-
Tyobl. Ha TpanaucTopax VT1, VT2 cobpaH
NONOCOBOW GUNETP C HEKOTOPLIM NOA06M-

M "pesoHaHca” B obnactu 100 MNy. Cmec-
TUTb LEHTPANbHYIO 4acToTy 3Toro GuneT-
pa, HanpuMep BHWU3, MOXHO NPONOPUMO-
HaNbLHO YBENWYMB EMKOCTb KOHOEHCATOo-
pos C1, C2. BeICOTY HW3KOYaCTOTHOrO
"pe3oHaHca” MOXHO CHW3WTb, YBENWYMB
conpoTueneHune peauctopa R3, npu aTom
NOHW3WUTCAH W HacToTa cpesa punbTpa.

Ha rtpaHauctopax VT3—VT6 cobpax
@HY yeTBEpPTOro Nopsaka ¢ NOALEMOM B
obnactk 3...4 kl'y M CNagoM KpPYTWU3HOM
24 pb Ha okTasy Ha 4acToTax Belwe 5 klu.
AYX atoro yana nopoGHa xapakTepucTi-
Kam 3MYN\TOPOB B M3BECTHLIX YCTPOMCT-
Bax Sunsamp GT2 w Marshall Speaker-
simulator.

B obnactu "BepxHei cepeamHbl” Tembp
MOXHO CMAMUTL, YMEHLLUWMB EMKOCTb KOH-
peHcatopoe C3u C5e 1,5 pasa v Bo CTONb-
KO Xe pa3 yBenuume eMmkocTe C4 n C6.

MNMpakTuyeckue BapuaHTbl YCTPOMCTB

MNpwBeaeHHbIE HMXE CXembl — 3TO pas-
NNYHbIE KOMOWHAUMKW NpencTaBNeHHbIX
paHee Kackafos, WCNONb30BaHHLIX B
06biyHBIX  ANs  YyCTPOWCTB 06paboTku
yanax.

HayHeM c OTHOCKMTENLHO NPOCTOM Cxe-
Ml yCTpoiicTea (puc. 6), dopmupyioLlero
CcUrHan Ha Bbixope, NoaobHbI CUrHany Ha
BbIXOE OBYXKAaCKaAHOro NamnoBoro orpa-
HU4UTENS, B KOTOPOM NEPBas namna ycu-
NUBAET CUrHan, a BTOpas orpaHuYMBaeT.

DOYHKUMK BXOOHOMO YCUNUTENs u or-
paHW4YUTEeNs BLINONHAET OOMH Kackag C
TpaHaucTopammn VT1, VT2 u VT3, VT4 B kac-
KOOHOWM CXeme BKNIHeHUR (Kak Ha puc. 1).
EmkocTe koHpeHcaTtopa C2 nopbupator
"No BKYCY™ NOA KOHKPETHbLIA MHCTPYMEHT.
CreneHb neperpysku perynvpyetcs c
NOMOLLIbIO NepemeHHoro pesnctopa R2 —
OT NPakTUHECKN HEMCKaXEHHOro 3BYKa 00
Xopollero, coyHoro oeeppapaiiea. Ha Bbi-
xone kackaga pobaeneH NpocToid NOBTO-
puTens, u panee Tembp curHana perynmpy-

ercs OObIMHLIM "MapLuannosckum” TemBb-
po6nokom. fenutens R12R13 ymeHbwaet
YPOBEHb BbIXOAHOrO CUrHana Ha nopsaok
W 3300HO CHWXAeT BAWAHWE BXOAHOrO
CONPOTUBIEHNS MOCNEAYIWEro ycTpoi-
cTBa Ha paboTty TembBpobnoka.

Takoe ycTtpoiicteo Gymer Becbma no-
Ne3Ho NIOBUTENnsM HETAXEenbiX CTUEei,
WCMNONb3YIOWWM "TIPaBUNBbHYIO™ TMTaPHYIO
AC. OHo xOpowo BOCNPOWM3BOAMT “xap-
LOBCKMIA" 3BYK CEMWOECATLIX rOA0B.

Cnepywowmini - BapuaHT yCTpOWCTBEa,
cxema KOToporo nokasawa Ha puc. 7, co-
3apaet ropa3po 6onee "TAXenwin” 3ByK,
6e3 norepu ero My3blkanbHOCTK.

Ina nony4eHua Gonee NNOTHOTO 3ByKa
Ha Bxopae pobasneH npeasapuTeNbHbIA
ycunutens Ha VT1, VT2, MakcumManbHiit
BXO[HO CUrHan kackaga — o 3 B geoi-
HOW amnnutyobl. B kavectse VT1 xena-
TensHo BbIGpaTe MNT ¢ HanpaxeHwem
otcedkn 1,5...2 B. Ha suixoge pobasneH
npocteiwmwii 6ydepHlit kackan Ha OByx
MNT. HavaneHblit TOk cTOKa y VT4 ponxeH
6biTb MeHbLLE, YeM y VT3, Mpu ucnonsso-
BaHWK TUNOR MT, ykasaHHbIX HA Cxeme, 3To
TpeboeaHWe yAOBNETBOPAETCHA NpakTuye-
ckun Beerpa (ans KMN303X obbivHO Havans-
Hblil Tok cTtoka — 0,5...0,8 MA, a ans
KM303A — 0,8...2 mA).

Owvoaw VD3, VD4 orpaHuyuBaoT cur-
Han Ha Bxofe BToporo ycunutens Ao 1 Be
pasmaxe. McknoyeHne aTux OMOO0B NpU-
BOAWT K Neperpyske no BxoAy BTOPOro
YCUNUTENA WU K ropasfio MEHEE My3bikanb-
HOMY 3BYKY Ha Bbixoge. Kpome Toro, uens
C4R6VD3VD4 cdopmupyeT aTaky 3Byka,
Tak Kak ans Hebonblnx CUrHaNoB YacToTta
cpesa ®BY C4R3R6 6nuaka k 70 My, a gns
6onbLMx curHanos awoas VD3, VD4 wyH-
TUPYIOT PE3NCTOPL! GUNLTPA U NOBLILLAIOT
yacToTy cpesa, dpopmupys Takum obpa-
30M 4eTkylo araky. He nyraiTecb Hanuuus
B CXeMme BCTpevyHO-napannensHo BK0-
YeHHbIX OMOAOB; Tak HEepPenKo WX BKO-
HaT B NAMMNOBLIX NPeaBapuTeNbHbIX YCU-
NUTENAX U WMEHUTbIE NPOW3BOAWNTENM:
B3ATk, K NPUMepY, namnosblii Marshall 900
preamp (TONbKO Tam OUOAbI BKNKOYEHbI
rPYNNoA 13 NATK LWTYK, HO OTPaHUYUBaIoT
CUrHanN TOYHO Tak Xe).

Jlanee curHan ¢ pBwXKa peryn\topa
CTENEHW WMCKAXEHWn NoCTynaeT Ha kac-
KOAHLIA yCUNUTENDL C OWHAMWYECKOW Ha-
rpy3koin, cobpaHHbiA Ha TpaH3ucTopax
VT5—VT10. MakcumanbHblil koadduum-
EHT YCWUNeHua kackapa CHwxeH po 700
ycTaHoBkow pe3uctopa R7 mMeHbliero

CONpPOTUBNEHWS (B CPaBHEHWMKW C Pe3nCTO-
pom R3 Ha puc. 6), rnaBHOe %e KayecTeo
Kackana — nnaeBHOE OrpaHu4eHne — npwn
3TOM coxpaHunocs. KoagduumeHT ycune-
HWUA Kackapa PerynupyloT € NOMOLLbIO
nepemeHHoro peawcropa R8 B uHTepeane
20...700.

3Byk OT 06OMX YCTPOWMCTE MOXET BbiTb
3Ha4uTenbHO 0BNaropoXeH, ecnu Ha ux
BbIX0, NOGAaBUTE 3MYNSATOP, COBpaHHLINA
no cxeme puc. 5.
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OTeyecTBEeHHbIE M MMMNOPTHLIE
papguoaeranu AnNs peMOHTa
pagvoannaparypsbl, aBTOMOBWNBHOW
BNEeKTPOHWKKM U OLITOBOI TEXHMKK!

Mukpocxemol. TpaHaucTopsl. Cra-
GunuTpoHbl. Peanctopel. Lnender.

KoHpeHcaTopsl Kepamuyeckwe,
NNEeHOYHBIE, NOACTPOEYHLIR, 3NEKTPO-
NUTUHECKWE, BbICOKOBOMLTHLIE. Mexa-
HWMKa ANR BWOEOMarHUTOhOHOB, BU-
neokamep n ayauotexHuku. Ceeto-
avoael n dotoauonsl. MaHenskn ong
Mukpocxem. Kaccol BCEx pasmepoB
ONA XpaHeHus Menkux petaneit. Jla-
3epHele U Bwaeoronoskn. YUM-ane-
MeHTh. Muoroe gpyroe. OntoBas u
PO3HWYHAR NpoAaxa EeXEegHeBHO OT
9.00 po 18.00 no appecy:

Poccun, Mockea, MNeTHULKOe wocce,
nom 18, TK "MuTHMHCKMIA paamopeIHOK”,
3-ir atax, naewnboH 546. MNpoean or
MeTpo "TywmHckas" aest. Ne 2, 210, 266.

foctaeka nouytoit no Poccun.
MNpaitc-nucTel Ha Gymare u CD.

KoHntaktel: 107045, r. Mockea,
ab. su. 41.

www.S-10mitino.narod.ru

* * *

YUM-HH — papvopeTany NONTONA.
MukpokonTponnepsi PIC, AVR, pat-
unkm, XKKHW v ap.

www.chipnn.ru



HOBOCTU BEWAHUA

PAOWOBELLAHUE
POCCMSA

Hactynunu tennsie gHu neta. Muorve
OTABIXAIOLWME OTMPaBNSIOTCA HAa OTALIX B
IOXHbBIE Kpast, Nobnvke K MOPCKWUM NpUpoa-
HbIM NpenecTamM. Ho kakoi e MOXET DbiTs
oTabix 6e3 3eykos NGUMBIX Menoguii — B
Baraxe vnn asTomobune nwboro TypucTa
BCErna HaxoauTCA MEcTO papuonpuemMHui-
ky. oaTomy MHorve paanoniobutenn
obpawatotes k Ham ¢ npockboil paccka-
3aTh, Kakve pagMOCTaHLIMKM MOXHO YCNbi-
LaTh B OXHbix ropofax. CeroaHs Ml npea-
naraeMm CnWcKM paguoctaHumin KpacHo-
napckoro kpas w PocToBckoi obnactu
(3Ha4eHWR YacToT ykasaHb B MIL).

KPACHOOAPCKWIA KPAW
Apnep. "Tonoc Poccuu” — 0,999;
"lOHocTe” — 1,414; “AsTOopaguo” —

101,1; "Huka FM" — 101,9; "Xut FM" —
102,5; "Pycckoe paawo” — 103,2; "Es-
pona-nmwc” — 104,4; "Hawe pagvo” —
105,2; "Mask Kybanu" — 105,7.

Anana. "Pagwo cnopt” — 93,2;
"Pokc” — 102,8; "Aetopagno” — 105,9.

Fenenpmxuk. "Espona-nnioc” — 101,9;
"OopoxHoe pagwo” — 102,9; "Pycckoe
paamo” — 107,0.

Maitkon. "Apwires nnoc” — 67,88;
"Nobpeie nechn” — 100,1; "Papwo Hoc-
Tanexu” — 101,5; "Espona lMmoc-Maii-
kon" — 102.1; "Pokc™ — 102,5; "Love ra-
dio” — 103,1; "Pycckoe paguo” — 104,0.

Hoeopoccuiick. "Mask” — 67,19;
"Papwo Pocoun” — 67,97; "lOHocTE" —
69,29; "Astopaauo” — 100,9; "Munu-
ueickas sonda” — 101,5; "EBpona-
nmoc” — 101,9; "Pokc FM" — 102,4;
"HNopoxHoe pagwo” — 102,9; "Hoeas
Poccus” — 104,0; "lMNepsBoe pagno” —
104,9; "Pycckoe paguo” — 107,0; "Pa-
aovo 3eeapa”™ — 107,4; "OPP" (O6uiecT-
eeHHoe Poccwiickoe Pagwo) — 107,8,

Coum. "[lopoxHoe paguo” — 68,9;
"Mask" — 70,07; "Pagno Poccum” —
71,96; "lOHocTs” — 72,71; "AsTopa-
avwo” — 101,1; "Huka"™ — 101,9; "LiaH-
cod” — 102,5; "Pycckoe paguo” —
103,1; "Espona-nmoc” — 104,4; "Hawe
paguo” — 105,2; "MepsBoe pagno” —
105,7; "MAX FM" — 107,4.

Tyance. "Petpo-FM Tyance” — 100,5;
"Love Radio" — 102,8; "Mask" — 103,4;
"lWaHcon" — 105,0; "Munuueiickas
sonHa" — 105,5; "Pokc™ — 105,9.

POCTOBCKAS! OBJIACTb.

A3zos. "AsTOopanuo” — 66,41 1 103,3;
"Papmo Hoctanexu” — 103,7; "Pycckoe
paouo” — 105,1; "OopoxHoe pagmo” —
106,3.

Pocrtoe-Ha-foHy. "Mask” — 0,549;
Tenepapuokomnanms "OoH-TP" — 0,945;
"Hawe pagmo” — 68,00; "Hoean npoBuH-
uma” — 68,90; "Oxo PocTtosa” — 69,44;
"Mask” — 71,39; "Pagwo Poccun” —
72,95; "Pagmo Anna" — 91,2; "Pekopn” —
100,7; "Xut FM" — 100,1; "Petpo FM" —
101,2; "Papmo Poctoea” — 101,6; Tene-
paguokomnanua "TBC" — 101,9; "Espo-
na-nnoc” — 102,2; "lOmop FM™ — 103,0;
"AeTopaguo” — 103,3; "Ha cemwn xon-
max” — 103,7; "OrtkpbiToe paguo” —

104,1; "OuHamut FM™ — 104,6; "Pycckoe
paguo” — 105,1; "Pagwo gaya” — 105,7;
"OopoxHoe paauwo” — 106,3; "Mask™ —

Taraupor. "Yuusepcurer” — 67,58;
"Love Radio” — 101,2; "TBC" — 101,9;
"Kypbep” — 102,6; "Pagro Hoctanexmn™ —
103,7; "Pekopn” — 104,5; "Pycckoe
paguo” — 105,1; "Mask” — 105,4;
"HdopoxtHoe paguo” — 106,3; "Ou FM" —
107, 4.

Paawvo 4epes UuTepuer. Y kaxgoro,
KTO NOAKNIOYEH K CeTh VIHTEPHET M KoM-
neloTep wmeet obopyaosaHue Ons 3By-
KOBOro BOCMPOW3BEOEHWsA, ecTb npe-
KpacHas BO3MOXHOCTb NPUHMMATE W
NPOCNYWWBATE NPAMOW 3duUp BEAyLUMX
paguMocTaHuMiA Hepes KOMNbIOTEP — BaM
He notpebyercs 3abOTUTBLCA O KayecT-
BEHHOW aHTeHHe, Bac MWHYeT 4alua
HENPUATHOTO BO3LENCTBUS PasnuyHoro
pofa nomex... B BupTyansHOM NpUemMHm-
KEe N0 YyMONYaHWIO YCTaHOB/EHbI HaCTOThbI
DECATKOB MNONYNAPHBIX PagnoCcTaHUWn
Poccun. OpHako B NpeanoXeHHbIA cnv-
COK Bbl CAMOCTOSTENBHO NIErKO MOXEeTe
BBeCTK nobbie ppyrue HanMmeHoBaHus (v
4acTOThbl) PagMOCTaHUMIA W3 4Yucna Tex,
yto Bam Gonblwe HpasaTca. Xenaem
yaauu!

[Mo marepuanam
<http://tipatop.ru/radio-main>.

TENEBU3WOHHOE BELWAHMUE

B mupe undpoBbiX TEXHONOrMA

Mcnasms NonHOCTLIO NepeLuna Ha wd-
poeoe TeneselaHwe. AHanoroeoe Bella-
HWE MNOBCEMECTHO OTKM4eHo. [pasu-
TENBLCTBO NOTPATUIO Ha Nepexon Ha "Lnd-
py" 12 mnH eBpo u cospano Gonee 40000
pabo4ux mect. lNpouecc nepexopa ¢ aHa-
NOroeoro Ha uwmdpoBoe TeneBupeHue
3aHsan 8 icnanum nate net. Mcnaydua crana
NEpBO M3 EBpPONeCKuX CTpaH, MonHo-
CTLIO BHEAPUBLLEA HOBBIE TEXHONOTW.

1 wioHnA B Jlateunm Bino oTKNIOYEHO aHa-
Norosoe TenesusvoHHOe BeluaHwe. Bce
TENEKOMMaHUKM CTPaHbl NONHOCTLIO Nepe-
WM Ha umdposoe BewaHve. 3a nepexon,
naTBMiACKKMX CeTei Ha LM poBoe BelaHve
oTBevann komnaHws Lattelecom w Nar-
BUIACKWIA rocTenepaavoueHTp (Latvijas
Valsts radio un televizijas centrs, LVRTC). B
Aexkabpe npownoro roaa nepexop, cosep-
wwun kaHan TV5, 8 mapre 2010 ropa —
LTV7, a ¢ 1 MioH\ undpoBLIMK CTANKW KaHa-
nbl LNT m LTV, Takxke Ha umdpoBoe seLua-
HWEe NEePELLNN BECe PErMOHaNBHBIE KaHANbI.

B Poccum nepexop Ha undposoe Te-
neBeLaHne [omkeH nponsoiti k 2015 .
B nekabpe 2009 r. npeaugeHT AMuTpuia
Meneenee nogHepkHyn, 4TO 3TOT MNpo-
LECC [0MKEH OCYLLECTBNATLCA CUHXPO-
HW3WMPOBaHHO CO cTpaHamu CHI.

Xopowero npuema u 73!

Marepwan noaroToBmn
E. Kapnayxoe
r. Mockea

MUXAWNOB
Maeen Npuropbesuy

Be3BpeMeHHO yluen u3 XWU3HU
6Gonbwoit apyr pepakuuu lNasen
puropseeny Muxainoe (RV3ACC) —
6eccMeHHbIl aBTOP MNOCTOSRHHBIX
pybpuk  xypHana  "DX-sectun”,
"HoBocTM BewaHus” u 3abaBHbix
CHOXEeTOB "3T0 MHTEpecHo...”, KOTO-
pble perynspHo NOABNSAWMCL Ha
CTpaHuuax Hallero xypHana e tede-
HWE nocneaHux NATHAAUATW neT.
Cam HeyémHbIii pagunoniobutens c
IOHbIX NeT, OH MpeBpaTun CBOK
noboBb K paguo B npodeccuio M
orpaHun a3ty nioboBe TanaHTNIMBLIM
XYPHaNUCTCKUM MactepcteoMm. Ero
nybnvkaumm crtany OaHUMW M3 Haun-
Bonee YnTaemMblx M BOCTPeOOBaHHbLIX
B MNPakTUYeCKOW [OEesTenbHOCTU
paguoniobuTteneil, paguochnylware-
el U NPOCTO YUTaTeNen XxypHana —
BOT no4YemMy aBTOPCKWIA pPenlTuHr
Maena [puropbeBu4a HEU3MEHHO
OCTaBasCs Ha BbI3bIBAIOLLEN yBaxe-
HWe BelCOTE.

OT3bIBYUMBLIA MU BHUMATENbHBIA K
penakuuoHHoi nouyte Maeen pu-
ropbesuny Bcerga Obii roTOB MOMOYb
pegakuuuy, YitaTtensm u MHOroMun-
NWOHHOW apMuM paguoniobuTtenen
pazobpaTbca B HEMNPOCTLIX 3PUPHBIX
PErvoHanbHbIX CUTYaLMSX.

M ot MNaena lpuropbeenya c
Hamu Gonblue HeT. Mbl NPOOOMXUM
€ro HaYyMHaHWA, a eMmy Bblpaxaem,
MoxeT BbiTk, U 3anosaansle, Ho rMy-
bokoe yBaxenue n GnarofapHoCTb.
CeeTtnas namsaTb O HEM HaBcerga
COXPaHWUTCH B ero genax...

Belpaxaem uckpeHHwe cobones-
HOBaHna 61M3KMM, OpY3baM W NOYK-
TaTtenaM ero TanaHTa.

KonnekTus pegakynm
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PALMO Ne 7, 2010

no yacrtorte B YKB

pagnonpueMHuKe

Ha mukpocxeme TDA7088T

n. MAKCUMOB, r. Mocksa

B Hawem XypHane HeogHOKPaTHO NPUBOAMAUCE ONUCAHUS Mano-
rabapuTHbIX paguonpueMHUKOB Ha mukpocxeme TDA7088T c asro-

MaTu4eckoW HacTPOWKOW Ha pagMocTaHUMIO.

Tunoeas cxema

BKTIOYEHUA 3TOW MMKPOCXEMbl nNpefycMarpuBaeT TONbKO OOHOHAa-
npasneHHoe CKaHUpPOBaHWe "BBepx” Mo auana3oHy paboymux 4acror.
B crarbe npegnoxeH npoctoi cnocob BBegeHus B pafuonpneMHuK
Ha 3T0# Mukpocxeme pyHKUUN CKaHUPOBaHus "BHU3".

wkpocxema TDA7088T v ee aHanorun

LWUMPOKO NPUMEHSAIOTCA B HEA0POrX
noptatueHbix YKB UM pagnonpuemHuvkax
WUCMNONb3YKT €€ B CBOMX KOHCTPYKLMAX M
pagwoniobutenn [1, 2]. OTAM4MTENBHOIA
0COBEHHOCTEI0 3TOW MWKPOCXEMbl ABNA-
eTCA BO3MOXHOCTL aBTOMaTMHECKOW Ha-
CTpOAKKM Ha CTaHUMIO NyTeM CkaHWpoea-
HWs owanasoHa. oMUMO YUCTO KOHCTRYK-
TWBHOTO BHELWHEro OTAIU4MA NMPUEMHWKE C
aBTOMaTW4eCKOW HACTPOMKOW OT Tpaam-
LMOHHOI0 NPUEMHKMKA C Py4HO HacTpon-
KOW (OBE KHOMKWM BMECTO PY4KWM

Tema AMY yxe He "yoepxusaeT” BoibpaH-
HYIO CTaHumIO. No3TOMy BO3pacTaloT Tpe-
6osaHmA K cTabUNbEHOCTU 4acTOThl reTe-
pPOAMHA, @ 3HAYWT, U NUTAIOLEro Hanps-
*eHws. B cnpaBoYHbix AaHHBIX Ha MUKPO-
cxemy TDAT088T [3] npuBoamnTCa Takxe
CXEMa C Py4HOIA HACTPOIMKOW KOHOEHCATOo-
pOM NEpPemMeHHoW EeMKOCTM 1 CUCTEeMOW
AlNY Ha pononHUTENnsHOM Bapukane, of-
HakKo B 3TOM cny4ae uenecoobpasHo npe-
OYyCMOTPETL BO3MOXHOCTb OTKAKOYEHWA
3TOW CUCTEMBI BO BPEMS HACTPOWNKMN.

akKypaTHO nepepesarb U B paspbiB BNanTb
avopn VD1' — kaTofoM kK KHOMKE U MUKPO-
cxeme. MecTo paspbiBa NpoBOAHMKA
nokasaHo Ha cxeme kpectom. [ocne Ta-
kot popabotkm kHonka SA1 6ynet pen-
CTBOBATb Kak KHOMKa CKaHWpOBaHWA
"BHM3" no YacTtoTe. Mpu HaxaTum Ha Hee
koHpeHcaTop C13 menneHHo paspsixaet-
cs obpaTHeiM TokoM auopna VD1' u sapu-
kana VD1, a Takxe yepea cobcrTeeHHOe
CONPOTUBNEHWE YTEHKW U CONPOTUBNEHWE
yTeuku koHgeHcatopa C5. HanpsxeHuwe
Ha BapwkKane MAaBHO YMEHLLIAETCH, ero
eMKOCTb YBENWYMBAEeTCs, a 4actora Ha-
CTPOWKM MPUEMHWKA CHUXAETCH.

Takum obpazom, HacTpoiika npueMHuKa
npw CKaHWpOBaHWK "BHW3" nonyasTtoma-
TW4YECKasn, T. €. KHOMKY Heobxoaumo pep-
XaTtb A0 Tex Nnop, Noka oH He HacTPoOUTCH
Ha paguwocTaduuio. Mocne aTtoro ee
MOXHO OTMNYCTWUTb, 4TOBbI OCTAHOBWUTLCSH
Ha HYXHOW pagMoCTaHLMKM, WK yoepxu-
BaTh, 4TOOLI NMPOAOMXWUTE CKAHWPOBaHWE.
Pexum paboTtel kHOMku “Scan” nocne
nepenenkyu He N3MEeHReTCA.

Konpencatop C1' yctaHoBneH pons
rnopaeBneHns NOMeX, HaBOAWMbIX Ha BbICO-
KOOMHYIO Lienb BeiBoga 16 MMKpocxembl
npu OTNYLWEHHOR kHOoNKe. HanpsxeHwe
noMexm MoxeT ObiTb BbINPAMAEHO AMO-
nom VD1, 4yTo MoxeT "cOuTk" HacTpoliky
npuemHuka. B cnyyae, ecnu ata

nepeMeHHoro KoHOeHcatopa), & + 1. | KHOMKa@ pacnonoxeHa Ha nnare
Takoe pelleHwe obnapaer Bax- c5 L I T A NPUWEMHWKA, YCTaHaBNWBaTb 3TOT
HbiM OOCTOMHCTBOM: NpW [OO- 200 == 13— sA1 B =L C1 kKoHOeHcaTop He o6A3aTenbHo.
CTaTo4HOM YPOBHE CurHana Ha 0.1 mk 582@1 0.01 Mk ABTOp MOOEpHW3MpOBan cyee-
BxOfleé NPUEMHMKa HacTpolika Ha | L1 ] . HWPHBIA NPUEMHWK, BEINOMHEHHbIIA
BbIOpaHHYI0 CTaHLUMIO NOANEPXKU- v R2 vD1 B BUOE YMEHbLUEHHOW Konuwn nep-
BaETCH aBTOMaTU4eckn C NoMo- VD1 56k | 5—e KO5226 COHanLHOro KOMMNbioTepa, Co-
b0 BCTPOEHHON B MWKPOCXEMY envHeHHoro kabenem c oToenb-
CHUCTEMbI ABTOMOACTPOMKM HacTo- RY DA1 HbIM 61OKOM B BUAE YMEHBLLIEHHO-
Tol (ANY). 100 k TDA7088T ro MaHunynatopa "Mbiwe”’, Ha
OpaHaKo ecTb v ONpPeneneHHbIA KOTOPOM 1 Bbinyu PacnonoxeHs
HeOoCcTaTok — B TUNOBOW Cxeme sBT [BE KHOMKW HacTpoiku. B atom
BK/IIO4EHWUA 3TOM MUKPOCXeMbl [3] cny4ae yCTaHOBKAa KOHOeHcartopa
B pexume asTOMaTtu4eckKoWn C1' okazanack Heobxoomma.
HACTPOWAKM BO3MOXHO TONBKO Mpw XenaHnM MOXHO OCTaBWUTh
ogHOoHanpasneHHoe cKkaHuposaHue Cnepyetr oTMeTwTb, 4To cxembl YKB B npuemuuke  dyHkumio  BbicTpoit

“BBepx” no gwanasoHy. B pesynbrate
NnoSfb30BaTbCs TakuM MPUEMHWMKOM OKa-
abiBaeTcs HeynobHo. Hanpumep, B Mock-
se B guanazoHe YKB-2 (87,5...108 MIu)
paboTalT HEeCKONBKO AECHATKOB pagmo-
cTaHumii. [03TOMY ANR NEepecTpoiku Ha
COCeAHIOn PaavoCTaHLMIo, paboTaloLyo
Ha Gonee HWM3KOIM YacToTe, Heobxoommo
kHonkoi "Reset” cBpocuTL HACTPOiAKY Ha
Hayano [OwanasoHa W TONbKO 3aTtem,
rnocnefoBaTenbHO HaXumas Ha KHOMKY
"Scan” HeCKonbKO AECATKOB pas, HacTpo-
UTLCA Ha Tpebyemyld pagvmocTaHuMIo.
Hepenko Nnpy KpaTkoBpeMEeHHOM HaxaTun
Ha 3Ty KHOMKY NPUEMHWK HE Yycresaer
NepecTpoMTLECA, U TY Xe CTaHUMIO cucTe-
ma AMNY 3axeaTbiBaeT noeTopHO. [lpu
CNWULLKOM ONMTENBEHOM HaxaTun unv npu
cnabom curHane NnpUeMHUK MOXeT "npo-
CKOYMTE" PaauocTaHuMilo, v Torga npo-
LecCC HaCTPOWMKW NMPUXOOWUTCH Ha4YMHaTb
3aHoBO.

[Ons ycTpaHeHWs 3TOro HegocTaTka
NPeanoXeHo WMCKNIYUTL aBToMatuyec-
KYO M B3aMEH BBECTMW PYYHYIO HACTPOIKY C
NoMOLLLID NepemMeHHoro peawctopa [4].
HacTtpoiika Ha cTaHLMm NpyW 3ToM nonyya-
eTCA CTOMb OCTPOW, 4To TpebyeTtcs npu-
MEHEHWe MHOrooBopOTHOro nepemeHHo-
ro pesuctopa, a nockonbky BeiBon 16
MWKPOCXEMBI OCTaeTCA CBOBOAHLIM, CUC-

NPUEMHWUKOB C aHaN0oroBbIM CKaHWPOBaHW-
em OManasoHa U NoCnenyoLLmMmM 3axsaTom
4acToThH YXXe npennaranvce, B TOM Yvicne
W [0 WWPOKOro PacnpocTpaHeHus MUKpo-
cxembl TDA7088T. Cuctema nonyastoma-
TUYECKOW HacTpoWku npuemHuka 6bina
npepnoxeHa 8 [5], a npakTuyeckan KoH-
CTPYKUMA OoBONbHO cnoxHoro YKB npu-
EMHWKA C TakoW CUCTEMOIA HACTPOWKU — B
[6]. B [7] haHO onncaHne CcUCTeMbl aBTo-
MaTu4eckoi HacTpoikn YKB npuemHuka.
B 3TuUxX KOHCTPYKUMSAX NpegycMOTPeHo
OByHanpaeneHHoe CkaHuposaHwe, ofHa-
KO OHW CNOXHbI B peanusaumm v Ans
MOAEPHU3ALMK NPUEMHMKA Ha MUKPOCXE-
me TDA7088T He noaxonsT.

B 1o xe Bpems BBECTW B TAKOW pagno-
NPUEMHUK BO3MOXHOCTbE CKaHWpOBaHWA
"BHM3" NO AWanasoHy 0KasanoCb HECNOX-
HO — ang aToro notpebosanock no6aBnTe
B HEro Heckonbko getanei. Ha pucyHke
nokasaH parmMeHT Cxembl NPUEMHWKA,
noanexauiero popabortke. Hymepauus
netanei COOTBETCTBYET CXeMe NpUeMHn-
ka "Posson” [1], BHOBL BBOOMMEIE 3ne-
MEHTHI NoKa3aHbl YTOMNLIEHHBIMW UHUA-
mu. MNevaTHbI NPOBOAHWK, COEAMHAIOLLMIA
BoiBog 16 mukpocxemsl TDA7088T v Bbi-
BOoA KHOMKKM SA1 (BbiBweid KHONKW
"Reset") ¢ To4KOI COEAVHEHWA KOHOEHCa-
Topa C13 u peanctopa R2, Heobxooumo

HAaCTPOMKM Ha Havano awanasoHa, noba-
BuB kHONKy SB2' "Reset”, noaknioyeHHyo
napannensHo koHgeHcaTopy C13. MoxHo
Takxe nobasuTe kHonky SB1' ana GeicTpo-
ro Nepexona B KOHeL, AuanasoHa, BKMO-
4YWB ee NocnefoBaTenbHo C Pe3vcToOpoM
R1' conpotusneHnem 10...100 kOm mex-
Ay HUXHKUM (NO CXeMe) BEIBOAOM KOHOEH-
catopa C13 v ofwum nposogoM npw-
eMHWKa (MWMHYCOM WCTOYHMKa NUTaHuR).
Ecnm yctaHoeuTe peauctop R1' conpo-
TUBNEHWEM HECKONBKO AECATKOB MEraom,
TO NpWM HaxaTun Ha kHonky SB1' Byner
BLINONHATLCH MEANEeHHOe CKaHWPOBaHWe
"BRepx” No OwanasoHy (aHanoruyHoe
TOMY, KOTOpPOE NpoucxoauT "BHWU3™ npu
HaxaTuu Ha kHonky SA1).

Ovop VD1' — nwboit ManoMoLHbIN
BuINpaMUTENGHBIA (cepuin KO,102, KO103)
unK UMNYNLCHLIA (cepuin KO521, KA522)
KPEMHUWEBLIA AMoL, HEODXOOUMO TONLKO,
yTo6bl ero obpaTHbI Tok Gbin kKak MOXHO
meHbwe. KoHgeHcatop C1'— kepamuyec-
KuiA, Hanpumep, K10-17 unn ana nosepx-
HOCTHOro moHTaxa K10-178 (Mnu mm-
nopTHLINA), peauctop R1' — no6oit mano-
MOLLHbIA. KHONKW MOXHO NPUMEHWUTL NIO-
6ble mManorabapuTHble C CaMOBO3BPATOM.
JAuopn, KOHAEHCATOP U Pe3nCTOP MOHTK-
PYKOT HENOCPEACTBEHHO Ha nnare, a ao-
NONHUTENBHBIE KHOMKKW — Ha Kopnyce.



MogepHW3MPOBaHHBIN NPUEMHWK Ha-
naxweaHuns He TpebyeT. ECnu ckaHupoBa-
HWe "BHW3" NpOMCXoOMT CNVWKOM BeICT-
po, moxeT noTpebosarsca nogbop anoaa
VD1 ¢ meHbwwM oBpaTHeIM TokoM. [e-
nate BLIBOA, O TOM, FrOAWUTCH NW YCTAHOB-
JNIEHHBIA ONOA, MOXHO TONLKO MOCNEe ero
OCTBLIBEHWA MOCNE Naiku, NOCKONbKY Ha-
rpeTbiii AMOA, UMEET NOBbILLeHHbI obpaTt-
HbllA TOK. KpoMe Toro, npoeBepsTs paboTy
NPWEMHWKA 00 YCTaHOBKM NNathl B KOPNyC
pekomeHayeTcs, wusberas nonagaHus
ceerta Ha auopn VD1’ v eapukan VD1 (ecnun
OHW B NPO3paqHbiX CTEKNAHHBLIX KOpny-
cax). MNopn peicTenem ceeta ysenuyvsa-
eTcs 0bpaTHeiA TOK W CKaHWpoBaHwe
"BHU3" MOXET ObiTb CNMLIKOM GbICTPBIM.
Ecnu nopobpaTte nogxoAswmia avon, He
yOAETCH, MOXHO YBENMYUTE EMKOCTb KOH=-
pexcartopa C13, yctaHoBMB NapannensHo
€My [ONONHWTENLHEIA KOHAOEHCATOP.
Mocne npeanoxeHHoi nopaboTku nonb-
30BaTbCA NPUEMHUKOM CTaN0 3HAYUTENb-
Ho ynoGHee.
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000 "Hayka 1 TexHuka” BbiChINaeT
KHMIA
HANOXEHHbIM NNATEXOM:
Batb C. NiobuTensckne rpoMKoro-
soputenn 3, 112 ctp. — 115 pyb.
Pesud |0. B. 3aHumarenbHas anek-
TpoHWKa. 2-e n3g,., 480 cTp. — 415 py6.
302 Hoeble npodeccuoHanbHbie
cxembl. CXEMOTEXHUYECKWE PELLEHWUS
ana pagywonobuteneil u npogeccuo-
Hanoe, 480 ctp. — 337 py6.
Porxammens K. 3HUuMKNoneaws co-

BPEMEHHbIX aHTeHH, 11-e wap.,
416 cTp. — 260 pyb.
H H T

pacxoaos.
3eoHuTe: 8 (812) 412-70-25.
NuwwuTe: admin@nit.com.ru
192029, C.-Metepbypr, a/xa 44.
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CnyTtHukoBoe obopynoeaHue —
no4Ton!

www.sat-ru2 .narod.r

Kartanor 6ecnnaTHo.

632551, Hoeocwbupckas obnacTs,
r. Yyneim, a/a 40

YHuBepcanbHblie
MHAUKATOPLI

HecmoTtpa Ha o6unue u BOCTYIH

NMPOOHUKN-

OCTb Un tpp OBbIX U3MEePHUTEeSIbHbBIX

npu6opoB (MynsTUMETPORB), pagnomobuTeny gNsa NMpPoBepKu Hanu-
YA HanpsXeHuss U UCNPaBHOCTH Pa3NUYHbIX LUenei W 3/1eMeHTOB

4YacToO NPpUMEeHAIT 6onee npocrteie

UHAOWKaToOpHble Npubopel, Ha3bi-

Baemsie npobHukamu. OnucaHna gByX Takux NnpubopoB NPUBOAATCH

B npegnaraeMo crarse.

noMoLLL0 NPpoBHWKA, KOTopPLI paspa-

6oTaH Hawwum astopom B. MPHUYKO
13 r. KpacHopapa, MOXHO NPOBEPUTL Ha-
NUHMME HANPAXEHWA B KOHTPONWMPYEMOR
Luenu, onpepennTb ero Bwg, (NOCTOsIHHOE
WK NepeMeHHoe), a Takke NPOBOAWUTL
“NPO3BOHKY" Leneil Ha CNpaBHOCTL. Cxe-
Ma ycTpoicTBa nokasaxa Ha pmc. 1. Cee-
Toavon HL2 wHAMUMpYeT Hanuuve Ha
Bxope (Bmnkn XP1 n XP2) nocTosHHOro
HanpsixeHus onpeaeneHHon NONRPHOCTU.
Ecnu Ha Bunky XP1 nocrynaer nnwcosoe
HanpsxeHve, a Ha XP2 — MuUHycoBOE, Ye-
pes ToKoorpaHuuuBalomid pesuctop R2,
3aWmTHLIN amop VD2, ctabunutpoH VD3 n
ceetoamon, HL2 npotekaet Tok, NOsTOMY

nNpaBeH, Yepes Hero, KOHTaKThl 3TON KHOM-
ku, ceeTopmon HL3, pesuctopsl R4, R5
nnaekyio Bctaesky FU1 notedeT Tok 1 cBe-
Topmog HL3 ctaHer CBETUTb, CUrHANMU3Kn-
pys 06 aTom. 3anaca 3Hepruv B MOHUCTO-
pe AOoCTaTO4HO ANA HENPEPLIBHOTO CBEYe-
HWA 3TOro ceeTtogmona okono 20 MuH.

OrpaHnyuTensHblii anon VD4 (Hanps-
XEHWE OrpaHW4eHns He npesblwaeT
10,5 B) coBMECTHO € nnaskOW BCTABKOW
FU1 sawmuwaer MoOHUCTOP OT BLICOKOro
HanNpsXeHWs B CNy4ae, ecnm nNpu KOHTpo-
ne BXOOHOr0 HanpAXeHWs unu 3apanke
voHucTopa 6yaeT cnyyaiHo HaxaTa KHOM-
ka SB1. MnaBkas BCTaeka nNeperopuT u
noTtpebyeTca ee 3aMeHa.

FU1  SB1 "MpossoHka”
015A s Hi 4
| — II [ 1 .
4
HL3
AN3076M
vD2 A, HL2 R5
R2 22 k 1N4007 7 AN307EM 470 §§
@_H_@—< i
XP1 C1 0,22 MK x % 1 5KE6 8CA
%—’\ﬁ«—"ﬁﬁf—{' X608 1na733 Z‘E 2
: 10 x
- y
g 1R|:n = Vo1 % éa/zu x55B
« XP2 1N4007 2 R
Puc. 1. i &N\

ceetonvon, HL2 Gyper ceeTutk. lNpuyem
APKOCTb €ro CBE4YEHWA 3aBUCUT OT BXOAHO-
ro HanpskeHus. MNpu obpaTtHoi NnonspHo-
CTW BXOQHOrQ HanpsXeHws OH CBETUTL He
Gyner.

Ceetoavon HL1 wHguumpyeT Hanuuve
Ha BX0OEe YCTPOWCTBA NEpeMEeHHOro
HanpsxeHws. OH Nnopkno4eH Yepes orpa-
HUYMBaOLWMe Tok koHpaeHcaTtop C1 u pe-
auctop R3, awon VD1 zawmwaer ator
CBETOAMOL, OT MUHYCOBOI NONYBOMNHLI Ne-
pemMeHHoro Hanpsxenus. OoHOBpPEMEHHO
co ceetoguopom HL1 Gyper ceBetuTb M
HL2. Peauctop R1 cnyxuT gns paspaoxu
koHaeHcaTtopa C1. MUHUManNsHoOE WHOW-
umMpyemoe Hanpsxxexve — 8 B.

B kayecTBe WCTOYHMKA NOCTOSHHOMO
HanpsxeHWa AN pexuma "Npo3BOHKW™
COEAVHWUTENbHLIX NPOBOLOB NPUMEHEH
voHucTop C2 Gonbwoii emkocTw. Mepen,
npoBefeHVeM NpoBepkn HeoBxoanMo ero
3apaauTb. [na 3TOro YCTPOWCTBO NoA-
knoyaoT K cetn 220 B npumepHo Ha naT-
Hapuate MUHYT. MoHUCTOP 3apsxaeTcs
yepes anemeHTbl R2, VD2, HL2, Hanpsaxe-
HWE Ha HeM OrpaHWyYeHo CTabuNMTPOHOM
VD3. MNocne aTtoro Bxof ycTpoiicTea noa-
KJIIOHAIOT K NPOBEPAEMOIA LIENKM N HaxXw-
marT Ha kHonky SB1. Ecnwv nposopa uc-

B ycTpoiicTee NpUMeHeHB PE3NCTOpLI
MNT, C2-23, konpeHcatop C1 — K73-17s,
Avopnbt 1N4007 MOXHO 3amMeHUTbL Ha
avoasl 1TN4004, 1N4005, 1N4006, ctabu-
nutpoH 1N4733 — Ha 1N5338B. Bee
OeTanu CMOHTUPOBaHbI HA MaKETHON MOH-
TaXHOI NnaTte C NPUMEHEHWEM NPOBOL-
HOro MOHTaxa.

Eme oauH NpobHKK B BUAE uyna cobpaH
Ha CBETOAMOAAX W KpOMe "Npo3BoHKK”
uenei No3sonseT onpeaenuTs TUN Hanps-
XEHWA (NOCTOSHHOE WK NepeMeHHoe) u
npuBAMXEHHO OLEHWTL ero 3Ha4yeHwe B
wHTepsane ot 12 go 380 B. Aetop 3Toro
ycTpoiictea — A. FTOHYAP w3 r. PyoHbiit
Kyctanaiickoit 0obn. Kasaxcrana. Emy no
pody CBOEl OEeATEeNBHOCTM 4acTo NpuxXo-
OWTCH KOHTponupoeaTte pabotocnocob-
HOCTb M PEMOHTUMPOBATL Pa3NUyHLIE YCT-
POCTEa, roe NPMMEHEHSIOTCA pasnuyHbLIe
no aHasenuio (36, 100, 220 n 380 B) nocto-
AHHLIE W NEepemMeHHble HanpskeHus. [ns
nposepkn noaobHeix ueneii npegnarae-
MGl NPOBHWK O4eHb YO06EH, MOCKONBKY He
Tpebyercs NPOBOAWTL NEPEKNIOYEHMIA NpK
PasNMYHOM KOHTPONMPYEMOM Hanpsxe-
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HuW. Mpw pa3paboTke 3TOro yCTPONCTBA 3a
ocHoBy 6bin NPUHAT NPOBHUK, OnucaHwe
koToporo onyGnukosaHo B "Paano” Ne 4 3a
2003 r. Ha c. 57 (Copokoymoe B. "YHueep-
canbHbid NpobHuk-uHovkaTop”). C uensto
paclmpeHus GYHKLMOHAIbHBIX BO3MOXHO-
creit oH 6bin popaboTaH.

Cxema MOAEPHU3MPOBAHHOMO NpobHMKa
nokasaHa Ha puc. 2. On copepxwT ra-
cawmiA peavctop R1, wkany va asyxuseT-
HeIX ceeToamonos HL1—HLS, HakonuTens-
Hbi koHaeHcaTop C1 u HaukaTop ¢a3Horo

HanpsixeHun 12 B 1 6onee 3aropancs cee-
Toouop HL5, 36 B n 6onee — HL4, 127 Bu
Gonee — HL3, 220 B 1 Gonee — HL2 n
380 B v 6onee — HL1.

B 3aBMCMMOCTM OT NONSPHOCTU BXOO-
HOrO HanpsXeHWs UBeT ceeyYeHus Gyper
pa3anuyHbiM. Ecnv Ha wteipe XP1 nnwoc
oTHOCUTENbHO rHe3aa XS1, ceeTogwonbl
rOPAT KPacHbIM LIBETOM, ECNTM MWHYC —
3enedbiM. lNpu nepeMeHHOM BXOOHOM
HanNPsXeHWn LBET CBEYEHWA — XEenTbli.
CnepyeT OTMETWTb, YTO NPWU NEPEMEHHOM

cnegyloweM noaknio4eHWW K KOHTPOSIU-
pyemoii uenw, ecnn oHa ucnpasHa, KOH-
fneHcarop ByfeT paspaxareCcs Yepes Hee,
peanctop R7 v ceetoamon HLE, koTophiii
3aropuTtca. Ecnm npoBepky npoBOAWTb
KPaTKOBPEMEHHO, TO 3apsaKkn KOHAEeHca-
Topa XBaTWT Ha HECKONbKO MPOBEPOK,
nocne 4ero 3apsaky KOHOeHcaropa cne-
AyeT NOBTOPWUTL.

NpUMEHEHB NOCTOAHHLIE PE3WCTOpPbLI
R1 — MN3B-10, octanbHbie — MNT, C2-23,
koHaeHcaTop — K50-35 unn MNopTHBIRA,
avop KO 1026 MOXHO 3aMeHWTs Ha ntoboi

XP1 XS2 R8 270 & R9 270 & ovoa u3 cepuu 1N400X, CTaBGUNUTPOH
< > + m—@—m—— E1 KC147A — na KC156A, B3ameH oByxuBeT-
ig VD1 VD2 L C1 HbIX CBETOAMOLOB MOXHO NPUMEHWTL MO

KC147A KO1026 |

— 2200 Mk x HL7 TH-02

ABa pa3Horo useta CeBe4eHus, BKNIOHUB UX
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nposoja Ha HeoHoBoW namne HL7. Ycr-
poICTBO MOXeT paboTaTb B TPEX pexuMax:
MHOMKaTOpa HanpsXxeHws, ykasartens ¢as-
HOro NPOBOAA M "MPO3BOHKU” — MHAMKATO-
pa NPOBOAMMOCTM SNEKTPUYECKOA Lieni.
Ona wvHAWMKAUMK HanpsXeHWs BXO.4,
YCTPOWCTBA — WTLIPL XP1, BCTABNEHHbIIA B
rHe3go XS2, v rHe3no XS1 (c nomolbio
rmBKoro M3oNMpPORaHHOMO NpoBoAa), Noa-
KNIOYaT K KOHTPONWpPYeMbIM Toukam. B
3aBMCMMOCTM OT PasHOCTW NOTeHUWanos
3TMX TOYeK Yepe3 pesuctopbl R1—R6 u
crabunutpoH VD1 npoTexkaet pasnu4Hbliin
ToK. C yBennyeHmem BXOOHOro Hanpsxe-
HWA BO3pacTaeT W TOK, HTO NPWBOOMT K
pOCTy HanpsxeHws Ha pe3ucTtopax R2—
R6. Ceetogwoasl HL1—HL5 noo4epenHo
3aropatTCcs, CUTHANM3WPpYys O 3HA4YeHun
BXOAHOr0 HanpsxeHws. HomuHanol peauv-
cTopos R2—R6 nopobpaHbl Tak, 4Tobk Npy

WM MWUHYCOBOM BXOOHOM HanpsxeHuu
MOXET ropeTs u ceetoamop, HLG.

B pexwume ykaszarens ¢asHoro nposona
8 cetn nwoboin u3 Bxodos (XP1 nnu XS2)
NoOKNIoHAIOT K KOHTPONMPYEMOA Lend u
npuvKacatTCcs nansuem k ceHcopy E1. Heo-
HOBaA WHOWKATOPHAas namna 3axxeTcs,
ecnu 3Ta uens coeamHeHa ¢ ¢pasHbiM npo-
BOZOM.

Ons vucnonb3oBaHWR YCTPOWCTBA NS
"Npo3soHkK” uenei Heobxoavmo npeaga-
PUTENBHO 3aPAAUTE HAKOMWUTENLHLIA KOH-
nexcartop C1. [na aToro BXxon yCTPOWCTBa
Ha 15...20 ¢ nopknioyaoT k cetn 220 B
WM K MCTOYHWKY NOCTOSHHOrO Hanpsxe-
HWA 12 B n 6onee (nniocom Ha Bunky XP1).
3a aro epems konAeHcaTop C1 ycneer 3a-
paouTteca Yepe3 avopn VD2 po Hanpsxe-
HWSA, HEMHOro meHbwero 5 B (oHo orpa-
Hu4eHo crabunutpoHom VD1). Mpwu no-

. x16B "®asza” BCTpeYHO-NapannensHo, ceetopwop HLE
. XEenatensHo NPUMEHWTb C MOBLILLEHHON
° APKOCTLIO CBeYeHus. Cneoyer oTMETUTB,
. 4TO CBETOAMNO HOro LIBETa CBEYEHUA
. HL1—HL5 ARL-5013UEUGC/2L HMOHRN ERHOre U
.
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WMEIOT pas3nuyHbie 3Ha4yeHua NpasMoro
HanNpPAXEeHWRA, No3TOMY NOPOTU WX BKIIO-
YEeHWA NPpWU Pa3HOoN NONAPHOCTH BXOAHOIO
HanpsxeHus He ByayT OAMHAKOBLIMA.
BonbwKMHCTEO AeTanei paameLLeHsl Ha
nnare w3 TEKCTONNTa WNW reTMHakca, ana
WX BLIBOLOB CAENaHbl OTBEPCTUA W MNpu-
MeHeH NpoBOAHOW MoHTax. CeeTonvoab!
HL1—HL5 ycTaHoBneHs! B pag. MNockonsky
B kayecTBe kopnyca npobHuka 6bin
WCMONbL30BaH KOPNyc OT HEWCNpaBHOW
ra3oBoil Nbe3o3axuranku, nnata paccyn-
TaHa Ha YCTaHoBKY B Hero (pmc. 3). OT-
BEPCTME B KOPMyCe, NpeaHasHayeHHoe
ANS KHOMKW Nbe303aXUranku, 3akpbiTo
oprcTeknom. Bce ceetoomonbl M HEOHO-
BYIO Nlamny pacronaraioT Ha nnare Tak,
4106kl KX BLINO BMOHO Yepe3 3To OTBEep-
ctve. MHe3no XS1 pasmelatoT Ha Boko-
BOI CTeHKe kopnyca, XS2 — B Topue. B
KayecTBe CEHCOpa MOXHO MPUMEHWTL
BWHT, PacronoXeHHulii Takxke Ha 6okoBoW
cTeHke. B rHe3no XS1 ecTaensior BUnKky ¢
rubKMM NPOBOAOM W 32XWMOM "KPOKO-
Aun" Ha Apyrom KoHue, a B rHe3no XS2 —
METaNNMHYECKNIA LUTHIPL, 3A0CTPEHHBIN Ha
KOHLe ana 6onee ynobHOro noaxknioueHuna
K ManorabapuTHeIM KOHTakTam (puc. 4).
Mpwn cBopke, NnpoBepke W 3kcnayara-
LMK ONUCaHHOro YCTPOWCTBa cnepyet
NOMHUTL O Npaeunax Ge3onacHocTy Npu
paboTe C BLICOKUM HanpsiXeHueM. o



Uameputenb emkoctu n 3lC

KOHAEHCaToOpoOB
B. KENIEXCALLBWUJIA, r. BonrogoHck PocTosckoii 06:.

B Buay ocobeHHOCTEW peanvaauvu an-
roputMa wu3MepeHue napameTpos
OOHOTO W TOrO Xe KOHAeHcaTopa em-
KOCTbO MeHee 150 mkd MOoXeT Nnponcxo-
OWTb NPW Pas3fMYyHOM YacTOTEe CYeTHbIX
VMNYNeCOB. MO3TOMY YUCNEHHbIE 3HaYe-
HUS NPOAONKUTENBHOCTU WHTEPBANoB
3apagky, BeIBOOUMbIE Ha Tabno npu He-
CKONBKVX HaXaTusax Ha kHonky SB3, moryT
He coBnaaars.

B cnyyae 3amelkaHva B koHOeHcaTope
n1b0o B M3MEPUTENLHON LENK, 8 TAKXE Npu
EMKOCTW KOHAeHcaTopa, NpeBbilalowen
BEPXHWIN Npegen uamepeHus, no 3asep-
LWEHMW NONLITOK BLINONHUTE M3MEpPEHWUe
Ha XKW Byoer BblBeQeHO COOTBETCTBYH-
wee coobwenve. Ecnu Hanpsxexue nuta-
HUA MWKPOKOHTpONNEpa ONyCTUTCH HWXe
nponyctumoro, Ha KKK nosieutca npoceba
3ameHuTb Barapelo NUTaHus.

Mpw6op cobpaH Ha 0AHOCTOPOHHE! Ne-
4aTHoW nnarte u3 GoNLrMpoBaHHOrO CTek-
norekcronura (pmc. 3). ns MWUKPOKOHT-
ponnepa Ha nnate npegycMoTpeHa na-
Henb. Bce noctosHHblE pesvcTopsl — MNT
1Ny M nonobHeie. MoacTpoeyHsiin R19 —
CN3-386. Okcuarele koHpgeHcatopel C1,
C3, C9 — K50-35 vnu UMNopTHLIE, NpUHemM
konpgeHcatop C9 pomxeH GbiTe Manoraba-
PUTHBIM, C YMEHBLLEHHOM BLICOTON KOpMYy-
ca. OcTaneHbIe KOHAEHCATOPbLl — Kepamu-
vyeckue K10-17 unu umnopTHele.

B kadectse rHespa XS1 (non wrekep
“mini-jack” guameTtpom 3,5 MM) Mcnonk-
3o0BaH pasbem OHN-Br-67. XS2, XS3 —
npubopHbie knemmel KM-1. XS54 — poset-
ka DB-9F. Knonkn SB1—SB3 — TC-0403 ¢
TonkaTtenem BuICOTON 1,5 MM. KHOMOYHbIE
Beiknoyatenn SA1, SA2 — PS700L.

BuiBogbl BeIKMIOYATENEN W KHOMOK
BCTaBNEHbl B NpeaHa3HaYeHHble ANs HUX
OTBEPCTWUSA MNaThl CO CTOPOHbLI NEeYaTHbIX
NPOBOAHWKOB, 3arHyThl M COEAWHEHB! MPO-
BOMOYHBIMW NEPEMBIYKaMWU C COOTBETCT-
BYIOLUMMK  KOHTEKTHBIMKM  NNOLWaaKamm.
311 nepemblikn M3obpaxeHs Ha puc. 3
MANMHOBEIMK NMHUAMK. Ha nnate umeer-
CH W HECKO/NBKO OPYrvX NPOBOMOYHLIX Ne-
peMbIYeK, NPUYEM OBE Camble ASIMHHbIE U3
HWUX cneayeT BbiNONHATL M30NMPOBaHHLIM
NPOBOAOM.

MpoBoga, coeavHsIDWWE NNaTy C Bbl-
sopgamn XKW, BcTasnexsl B OTBEPCTUA,
o603HavyeHHble HoMepamu unu Gykeamu
A, K (oHun coenapaiot ¢ obo3HavyeHuaMH
BbIBOAOB MHAWKATOPA), KOTOPbLIM BO W3-
GexaHve nytTaHvubl Nnpeguwecreyer Gykea
H. OHM npunasiHel K COOTBETCTBYIOLMM
KOHTaKTHBIM nnowagkam nnatel. Kou-
TakTbl pO3eTkn XS4 coeaunHAT NpoBoaa-
MW C KOHTaKTHbIMW nnowagkamu, obo-
3HaueHHsimu RXD, TXD v SG, a camy po-
3ETKY MOHTUPYIOT Ha BOKOBOW CTeHke
Kopnyca.

MNpwBop cobpaH B KOPNYCe MYNETUMET-
pa cepuv 830, Bua Ha ero mMoHTax npwu
CHATOW 3aHEeN KpbiLLKe Kopnyca nokasaH
Ha GOTOCHUMKE pUc. 4.

Mpw HeobBxoaMMOCTV 3aMeHbl MUKPO-
kKoHTponnepa ATtiny2313 Ha ATtiny2313V
HEODXOOMMO YYWUTLIBATB, YTO MOCNEOHWIA
paboTaeT Ha TaKTOBOI 4acTOTE HE BbllLe
10 MI'u. Kpome yCcTaHOBKM KBapLEBOTO pe-
30HaTopa Ha 3Ty 4acToTy, notpebyerca m
KOPPEKTUPOBKA Nporpammbl. CHUXeHWe
TAKTOBOW 4acTOThl NPUBEOET K CHUXEHMWIO
TO4HOCTW M3MEPEHWMS ManNbIX 3HAYEHWIA
EeMKOCTH.

Ontpox PC123 cmoryT 3amenuts TIL191
wnu TLP521. Crabunutponsl KC133F —
Apyrve ¢ HanpsxeHwem crtabunuaaumm
3,3...3,6 B ¥ MUHUMANbHBIM TOKOM CTabn-
nu3auum He Gonee 1 mMA. Ouon KO5226 —
nobuie cepuid KA521, KA522 unv umnopT-
HeIA aHanor 1TN4148, CaBoeHHbI koMnapa-
Top LM393N moxeT BbiTe 3aMeHeH oTeve-
cteeHHbiM KP1401CA3A, a wHTerpanbHbii
ctabunuaarop LM78L05 — KP1157EH502
wn1 emMy nogobHeiM. BMecTo TpaHavcTo-
poe KT31071 npurogHel 1 Apyrve Ton xe
cepvK, a BMECTO NONeBOro TpaH3ucTopa
KN505A — KN5056, KM505B, BSS295.
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. obycnoeneH Hanbonee onTUManb-

Bui6op Tpan3ucTopa IRF530 (VT3)

HbIM, MO MHEHWIO aBTOPa, COOTHOLLE-
HWEM €ro NapameTpoB: CONpPOTUBNE-
HWE OTKPBITOrO KaHana MeHee
0,16 Om, oTHOCUTENBEHO HEeBonbLUME
(necaTkM HaHOCEeKYHA) 3afepXkKu

nepeknoyeHns. Huakoe noporoeoe
HanpsxeHue (2...4 B) paet BoaMox-
HOCTb YNpasnaTe 3TUM TPaH3WCTO-
POM HENOCPEACTBEHHO OT MUWKPO-
koHTponnepa. OH fewes v AOCTYNEH.
Mpw nopbope emy 3ameHbl cneay-
€T OpPWEHTUPOBATLCH HAa YKasaHHbIie
BbiLLE napamMeTphi, obpallan nepeo-
CTENEHHOE BHUMaHWE HAa 3aAEPXKU
NepexkioyeHns M EMKOCTb CTOK—
WMCTOK. He CTouT rHaTLCA 3a mansim
CONPOTUBNEHNEM OTKPBLITOrO KaHana
1 0coB0 HU3KMM NOPOroBLIM HaNpsa-
xeHvwem. MNpewmyllecTeo cnepyer
0TAaTh TPaH3UCTOPY, NPWY UCNONL30-
BaHWKM KOTOPOro 3Ha4YEHWs NONPaBoK,
BHOCHMMBIX NpuBoOpoM B pesyneTar
WU3MEPEHWSA, OKRXXYTCH MEHBLLVMM,
HanaxwsaHue Nnpubopa Ha4nHaT
¢ nopBopku peanctopos R1, R3 ans
yCTaHOBKW TOKa 3apagkn uamepse-
Mbix kKoHpeHcatopos (l, = 0,5 MA,
ls = 8 MA). 3TO penatoT, He ycTaHas-
NMBas B NaHeNb MUKPOKOHTPONNEp.
Mexay rHesnammn XS2 n XS3, cobnio-
[as NoNApHOCTb, BKAKOYAOT MUANW-
amnepmeTp. Y1obbl U3MepuTs TOK |,
YyCTaHaBNMBAIOT NEPEMbINKY Mexay
rHespamm 2 1 10 naHenn MUKPOKOHTPON-
nepa. a 41obbl 3MepuTb TOK lg — Mexay
ee rHesgamn 8 n 10. 3arem, Haxae M
yaepxueas kHonky SB1, cuuTeIBaOT NoKa-
3anus MunnuamnepmMeTtpa. Pesynerathl
LOMKHBI COAEPXaTh HE MEHEE TPeX 3Ha4a-
WX umdp.
3arteMm, nonbupan peauctopsl RG, R 1
R10, ycTaHaBnMBalOT Ha HEWHBEPTUPYIO-
wem exope komnapatopa DA1.1 Hanpsxe-
Hue 0,3 B (U;), a Ha Takom xe BbiBOOE
komnapatopa DA1.2 — okono 0,15 B (U,).
It 3Ha4eHnA HeobxoOMMO 3HaTk C TOM-
HOCTbIO, HE MEHBLUEW, YEM TOK 3apAaKMW.
Mo pesynbTatam BbINONHEHHbLIX W3me-
PeHWin N N3BECTHOW 4acToTe KBapuesoro
pe3oHatopa F,, paccynTbiBalOT KOHCTaH-
Thl, KOTOpPBIE MWKpPOKOHTponnep Gyner
MCNONL30BaTb ANA BbIMMCNEHWUS 3HAYEHWIA
emkocTv n AMNC:

~19
consim =L100;
(Uz -Up)Fe
15
consib =£-—-100;
{Uz 'U1)Fus

const2 = LIJJ- 100;
6

const3 = % 100.

KOHCTaHTbI HY>HO OKPYrWUTb A0 LUenbiX
yuces, 3anncaTe B UCXOOHLIN TEKCT Npo-
rpamMmel, OTKOMNUAMPOBATL €ro W 3arpy-
31Tk NoNy4eHHsi HEX-daiin B nporpamm-
HYIO NamaTb MUKPOKOHTpOnnepa. 3anpo-
rpamMMMpoBaHHbIA MUKPOKOHTPONNEP YC-
TaHaBnNWBAIOT B NAHENb.

Ecnu onucaHHble BbilLe onepauun He
BbINOMHATL, @ 3arpy3nTb B MWKPOKOHT-
ponnep KoAbl U3 NPUNOXEHHOTO K CTaTbe
HEX-caiina, npwbop, koHe4Ho, pabortats

05 05 05
Vom0 03 04 04 02 015 0B 05
Q0w 015 02 025 01 01 02 03
QVoome 01 01 0 004 015
0,05 -

6ynet. Ho NoOrpewHocTs BbiNOMHAEMBIX
UM M3MEPEHWUIA MOXET OKa3aTbLCA HENpW-
emnemo 6onbLIoH.

Mop6wpas peawctopsl R16 1 R17, ye-
TaHaeNMBaloT nopor cpabaTeiBaHWUA curHa-
nu3auum o paspsaake barapeun nuraHusa. Ot
HomuHana peauctopa R20 3asucur Ap-
KOCTb NnoaceeTky Tabno niavkaropa HG1.

CpaBHeHne pe3ynbTatoB WM3MepeHus
€MKOCTM KOHAEHCATOPOB  OMWCaHHbIM
npubopom 1 mynsTumeTpom VC97 (c nac-
nopTHOW norpewxocTs +3,5 %) nano
OTHOCUTENLHYIO CpeaHekBaapaTuyeckyto
Pa3sHOCTb WM3MEPEHHBIX WMWK 3HaYeHWN
okono 3 %, npu4eMm MynbTUMETP BCerpa
nokassigan eMKocTb 6onblue, Yem npose-
psRembiil npubop. JOCTOBEPHO OUEHWUTb
norpewHocTe namepenus 3MNP He npen-
CTaBUNOCh, K COXANEHWIO, BO3MOXHBIM.

Kak yxe 6bino ckazaHo, npubop MOXHO
NOAKMOYATE K NePCOHANBEHOMY KOMILIOTE-
py. Nporpamma C ESR Master ana pabotsi
¢ HMM paapaboTtaHa ¢ nomoulsio Gecnnar-
HO PacnpoCTPaHAEMOro KOHCTPYKTOpa
nporpamm Hight Assembler, cokpalweHHo
HiAsm (astop Dilma caitt paspabotumka
http://www.hiasm.com). Vcnons3aosa-
NUCb TaKXe CTaHOapTHblE KOMMOHEHTbI
HiAsm (sepcua 4.02 b179) v Bxoaswmit B
coctae naketa HiAsm komnunaTop
FreePascal.

YcTaHOBKa NPOrpammbl BLINONHAETCH
06bi4HbIM 06pa3oM, Hanuyve npae agMu-
HucTpaTopa He Tpebyercs. He Tpebyetcs
W YyCTaHOBKA KakuxX-nbo AONONHWUTENBHBIX
npavsepos. PaGota nporpammesl npoee-
peHa B onepauvoHHoi cucteme Windows
XP SP3.

Okxo nporpammel C ESR Master noka-
3aHo Ha pmc. 5. Momumo aybnupoeaHua
BbiBeAeHHbIX Ha XKW npubopa namepeH-
HbIX 3HavyeHu emkocTn M 3AMNC BbMMCHRA-
I0TCA U 0TOBpaxalTCa TaHWreHc yrna no-
TEPb WM3MEPAEeMOro KoHAeHcatopa Ha

3a0aHHOI Nonb3oBaTenemM yactoTe w
OTK/IOHEHWE Er0 eMKOCTM OT AByX 6nu-
Xanlmx HOMUHANOR U3 CTaHAaPTHOrO
pana E12.

Bonblwylo 4acTe OKHa 3aHuMaer
cnpasoyHas Tabnvua ¢ TUNUYHBIMK
3HaveHusimu 3MNC ucnpasHbIX KOHOEH-
caTtopos. B Heil aBTOMaTUHecKky Bulae-
nAeTcA CTPOKa, COOTBETCTBYIOLLAN
nanbonee 6AM3KOMY K M3MEPEHHOMY
CTaHOAPTHOMY 3HAYEHWI0 EMKOCTW.
Mpw xenadun Tabnuuy MOXHO W3me-
HWUTb WK AONONHUTE NPEAYCMOTPEH-
HbIMW B NMporpamMMe cpencrsamu, Ta-
kan xe tabnuua HakneeHa Ha nepeq-
HIOIO NaHens npubopa.

Oewxkom "May3a” MaMeHsIoT Npo-
LOMKMTENBHOCTE Nay3 Mexay ceaHca-
| M1 nepepayn no nvuuu COM-noprta
TXD curHanog, NoasapsixkatoLwmx KOH-
nexcatop C9 npubopa. Ero ycraHas-
NMBAIOT B NONOXEHWE, COOTBETCTBYIO-
wee Hanbonee yCTOMHMBOMY NPUEMY
KOMMNLIOTEPOM MHbOpMaLMK, nepeaa-
BaeMoi Npnbopom.

YytuTe, 4TO NpW AevHCTannaumu
nporpammel C ESR Master dains,
XpaHsaWmWe caenaHHole nonb3osare-
NieM HACTPOMKK MPOrpaMmel ¥ CO3aaH-
Hble WM cnpasoyHsle Tabnuubl, c
XECTKOro AMCKa KOMNbLIOTEPA aBTOMA-
TU4ECKWN HE YOANSIoTCH.

| ponnepa
ma C mmmm HaLem F.!P-
cepsepe no mwmxxmm ru/pub/
uzerom;cm_

MOAYNbHARA PEK/IAMA
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HaGopel ans pagwonobutenei:
"USB-nporpammarop” no cratbe
A. PuixkoBa B xypHane "Paguo” Ne 7,
2008 r.; Wkunemenckuin B. "Bnok
3axwuranma — perynatop yrna O3 Ha
MWKDOKOHTpONNepe” B  XypHane
"Paguno” Ne 11, 2008 r., TepMocTaThl,
4acTOTOMEPH!, BONLTMETPLI, amnep-
MeTphl, Hegoporuwe Habopbl 4un-
pe3vncTopoB M KoHgeHcaTtopoe 1206,
0805, 0603. Opyrve paauoHabopsi.
http://chipnabor.

E-mail: nabor@inbox.ru .

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

* * *

MHTEepHEeT-Mara3uH
ELITAN.RU

1 000 000 HavmeHOBaHWIA 3NEKT-
POHHBIX KOMMOHEHTOB, MaTepuanos u
WMHCTPYMeHTOB. MuHumanbHbiit 3akas
HE OrpPaHWH4eH.

JlocTagka — MOYTOM, KypPbepoM W
aBTOTPAHCNOPTHLIMW KOMNAHNAMM.

Ina 3akazos ot 5 000 py6. pocras-
ka no Poccum — BecnnatHo!

MyHKTbI BbIOAYYM 3aKa3l0B Ccamo-
BbiBo30oM B Mockee, C.-lNMetepbypre,
Wxescke.

Onnarta oHnaiH unu Yepes GaHk.

OrcnexuvBanne 3akasa Ha caiTe.

Caiit: www.elitan.ru




Bbnok nutauuma TtpaHcdopmartopa
Tecna ¢ MUKPOKOHTPONNIEPHbIM
ynpasieHuem

A. EJIOCEEB, r. Cankr-lleTepbypr

OQuH M3 M3BECTHLIX MCTOYHUKOB BbICOKOYAacCTOTHOrO BbICOKOro
HanpsiXXeHusi, NO3BONSIOWNIA NpoBOANTL Kpacusbie u addexkTHsie
oneiTel — TparHcgopmarop Tecna, — 6uin naobperex 6onee 100 ner
Ha3zag, B 1896 r. B 1o Bpems 310 66110 rpoMO3[KOE YCTPOMCTBO,
nuTaeMoe nepeMeHHsIM Hanps)xeHuneM yacrtoroi 30...40 Iy, koro-
poe nony4anu ¢ NOMOLYbLIO 31eKTPOMaLUMHHbIX reHepaTopos. Crons
Hu3kasn Yactora u obycnoeuna 6onelwmne rabapuTsl OPUruHaANBLHOro
TpaHcopmartopa Tecna, Begb OH paboTaeT Ha pe3oHaHCHO#H 4acTo-
Te cBOEeH BTOPMYHOW OOMOTKHM, KOTOpPas HanpsMyl0 3aBUCUT OT ee
paamepos.

CerogHs HecrnoxHo, cAenas [OCTATOYHO MOLYHBIA MCTOYHMUK
nepeMeHHOro HanpsXeHus 3HauynTensHo Gonbuwel 4acToTsl, yme-
cTuTe TpaHcgopmarTop Tecna Ha pabouyem crone. OnUcbIBAaEeMbIi B
craree 610k NnUTaHusa Takoro TpaHcopmaropa cHabxeH ynpasnsio-
UMM MHMKPOKOHTPOMNEPOM, 4HTO MO3BOMSET PAaCWHMPHUTL FramMmy

Habmogaemsix 3¢pPeKTOB, B TOM YHCNe 3BYKOBbIX.

HEWHWIA BWAO, nNpegnaraemoro 6noka

BMECTE C NUTaIOLWMMCH OT HEro TpaHc-
dopmaropom Tecna nokasaH Ha ¢oTo-
cHumke pmc. 1. Bnok cobpan 8 kopnyce
OT cTaHaapTHoro komnetoTepHoro Brl. K
ero BeIXOAy MOAKNIOHEHA nepeuyHas ob-
MOTKa TpaHcdopmaTopa, COocToAwas wu3
NATU BWTKOB WM30NWMPOBAHHOIO

Ha pUc. 2, NnoaaTts Ha NepeuyHyD 0BMoT-
KY M3roTOBNEHHOro TpaHchopmartopa Ha-
NpAXeHWe OT NepecTpansBaemMoro reHepa-
TOopa curnanoe G1. Peauctop R1 orpaHm-
4YMBaeT TOK, ero MOLWHOCTL A0NXHa BbITk
HE MEHbIUE MOLHOCTYM reHeparopa.

Mo6nusoct ot TpaHcdopmaTopa ycra-

MOHTaXHOr0 MPOBOAA CEYEHW-
em 2,5...4 MM, HAMOTaHHBIX Ha
OTpeske NNacTUKOBOW caHTex-
HWYECKO TPyDObl BHELLIHWM ava-
metpom 110 mMm. Kapkac BTO-
PUHHOR OBMOTKM — NNAacTUKO-
Ban OyTeinka u3-nop kedwpa
obvemom 0,8 n. Amanuposas-
HbIA Npoeog avameTpom 0,2 mm
HamoTaH Ha Hee B OAuH psag
BUTOK K BUTKY [0 3anofHEeHUs |
(ecero okono 1000 ewuTkOB). |
HuwkHuit koHey, aTtoin oBmMoTkm
3asemMneH — MNOAKMO4YEH K
TperbemMy koHTakTy (PE) cete-
BOW "esBpopo3eTkn”. BepxHui
KOHEL, CHABXEeH MeaHbIM LWThbl-
pemM, BOKPYr KOTOpPOro v Ha-
6noaaTCa pasnuuHble BbICO-
KOBONbLTHLIE 3ddexTr. BTO-
puyHas obmoTKa 3awmweHa oT
MEXaHWYECKMX NOBPEXAEHWIA 1
MEXBWUTKOBbLIX NpoBoes He-
CKOMBKMUMW CNOAMK  3MoKCcua-
HOWM cMonbl. Mexay nepBru4HOR
1 BTOPU4HOI 0BMOTKamMu obsizareneH BO3-
OYWHBIA NPOMEXYTOK LWWPWHOK, [0-
CTaToNHOW Ana uckmoveHuss npoboes
Mexay 0OMOTKaMK M KOPOHHBIX Pa3psa0B.

WNHAYKTMBHOCTE BTOPWMYHON OBMOTKM U
ee cobcTeeHHas eMkocTe 0bpasyioT kone-
BarensHbIM KOHTYP, 32 CYeT pe3oHaHca B
KOTOPOM W NPOWCXOOWT MHOTOKpaTHoe
MNOBLILEHWE HAMPAXEHWA NO CPABHEHWIO
CO 3Ha4YeHWeM, PacCHUTaHHbIM, WUCXOAA
MNLLB U3 OTHOLLEHWSA YMCNa BUTKOB 0BMo-
TOK. AHanna nokasbiBaer, 4TO OCHOBHOM
¢akTop, onpeaensiownii Pe30HAHCHYIO
4acToTy BTOpUYHOI 0BMOTKKM, — ee pas-
Mepbl.

W3amepuTh 3Ty 4aCTOTY A0BOSMLHO NPOC-
TO. [lnA 9TOr0 AOCTaToO4HO, KaK NoKasaHo

HaenveawoT ocuunnorpad P1 ¢ nogkmo-
YEeHHOW K ero Bxogy aHTeHHoil WA1 —
oTpe3kom moboro npoeopa  ANVHON
100...200 mm. MepecTpaneas reHeparop,
CHMMaIOT 3aBMCUMOCTE pasmaxa curHana
Ha 3kpaHe ocuwnnorpada OT 4acToTsl.
[nsa onvcanHoro Bwilwe TpaHcgopmMaropa
OHa nony4vnace TakoW, Kak Ha pumc. 3.
Pe3zoHaHcHas 4actoTa COOTBETCTBYET
rMaBHOMY MakCUMYMY KDUBOW W B AAHHOM
cnyyae pasxa 600 kl'u,.

Mmetowmecs B UIHTEpHETE NporpamMmb!
pacuyeta TpaHcdopmatopa Tecna panwm
6nu3kve pesynsTaTsl:

— nporpamma VCTesla, KOTOpYD He-
CNOXHO HalTK, 3a03B ee UMs B OOHON U3
nowMCKOoBLIX cucTem, — 632 klMu;

— Nporpamma Ha MHTEPHET-CTpaHuue
http://www.extremeelectronics.co.uk/
calcs/index.php?page=oltc_calc.php —
670 klu,
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MNpw otcyTcTBuMm ocumnno-
rpada €ro MOXHO 3aMEHUTb
NPOCTHIM MHOMKATOPOM 3neK-
TPOMarHWTHOro nons, cobpas
no cxeme, M3obpaxeHHOW Ha
puc. 4. AutenHa WA1 npep-
cragnaer coboit ppa npuna-
AHHBIX K BbIBOAaM auopa VD1 n
HanpasNEeHHbIX B pa3Hbie CTO-
pOHBI OTpe3ka NpoeoAa oJu-
HOW okono 100 MM kaxnbiid.
PezonaHc onpepensoT no
MaKCUManbHON APKOCTU CBe-
YeHus ceeToguona HL1.

Cxema Bnoka nutaHua TpaHcdopmaro-
pa Tecna waobpaxeHa Ha pmc. 5. T3 —
cobcTBeHHO aToT TpadHcdopmarop. Ha
anemeHTtax DD1.1, DD1.2 co6paH renepa-
TOp MMNYNbCOB, CNEMAYIOWMX C YACTOTOM,
611M3KOIN K PE30HAHCHOM YacToTe ero BTo-
PU4HO OBMOTKW. YCUneHHble MUKpOCXe-
Mo DA3 (ppaiiBepoM NONEBOro TpaH3u-
cTopa) v paboTaloWwmm B KIIHOHEBOM PEXN-
ME MOLLHBIM NONEBLIM TpaH3ancTopom VT1,
3TU UMNYNbLChI NOCTYNaT Ha obmoTky |
TpaHcdopmartopa. lNepemMeHHsIM pesuc-
Topom R1 perynupyroT 4actoTy MMNynb-
coB, nobueasick Hanbonee APKOro ceeye-
HWA ras’opaspsaHoin (Hanpumep, "aHep-
rocbeperaowein”) namnel, pacnono-
KEHHOW nobnuaocTu oT TpaHcdopmaropa.
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MukpokoHTponnep ¢GOpMUPYET Ha
ceoem Bbixopge PBS umMmnynbcbl, KOTOPLIE,
noctynas Ha exop, EN ppaiisepa DAS3, pas-
pewainT 1 3anpewanT paboTy aparsepa.
3TK MMNYNLCHI MOGYNMPYIOT MMNYNLCHYIO
nocnefoBaTenbHOCTe, NOCTYNAIOWY Ha
obmoTky | TpaHcdopmartopa T3, a cnepo-
BaTeNbHO, W BbICOKOE HanNpsAXeHWne Ha ero
obmortke Il.

MpeaycMoTPEHO NATb PexuMoB pabo-
Tbl MUKDPOKOHTpOMNEpPa, nepexknoyaemMblx
Mo KOMbUY HaXaTuamu Ha kHonky SB1.
Kaxapih nepexoq noaTeepXaaeTca mura-
Huem ceetoguona HL1, yucno ero Bcnbl-
LEK PaBHO HOMEPY BK/IIOYEHHOM0 pexvma.
B nepeOM pexuMme TreHepupyloTca
VMNYNLCbl ANMTENBHOCTLIO 1 MC € nay3a-
MK Mexay HumKn 8 mc. Bo BTopom npoaon-
XUTENbHOCTL Nay3 yeenudeHa po 10 mc, 8
TpeTeeM — 00 12 Mc, B HETBEPTOM — A0
14 mc v B naToM — 0o 20 Mmc.

CmeHa pexuMMOB BNWSIET HA XapakTep
3BYKOB, W303BaeMblXx 3NEKTPUHECKUMMU
paspanaMn, a TaKKe Ha UX YUCNO N ANUHY.
Yem npogonxuTenbHen naysa, Tem cuib-
Hee ycnesaeT AEMOHWM3NPOBAaTLCH BO3AYX
8 o6nacTu paspsaoa k Havany cnenyowei
Na4ykyM MMNYNLCOB BLICOKOrO HaNpsxeHus.
M3amMeHMB NPorpamMmy, MOXHO NpoMoaynn-
poBaTh WMMMNYNbLCHYID nocnenoeatesb-
HOCTbL Gonee CROXHBIMK CUrHanamuy,

Tpavchopmatop T1 ¢ sBeinpsMuTEnemM
M0 CXeMe YABOEHWA HaNPAXeHWs Ha anoaax
VD1, VD2 nutaeT Hanpsbkenvem 40...60 B
Kackaf, Ha noneesom Tpanauctope VT1.
WmeeTcs ewe oamH TpaHcdopmartop nuta-
HuA — T2. OT Hero 4epes BuINpAMUTENEHBI
mocT VD3 n uHTerpanbHelil crabunuaarop
DA1 Hanpsxennem 12 B nutaercs gpaii-
sep DA3. BuixogHoe HanpsxeHue ctabunum-
aaropa DA2 (5 B) npeaHazaHaueHo ans MUK-
pokoHTponnepa DD2 n mukpocxemsl DD1.

Yeprex neuyarHoi nnatel Gnoka noka-
3aH Ha puc. 6. Tpananctop VT1 cHabxex
peBpucTeiM TENNOOTBOAOM. 3HAuMTENb-
Ha\ 4acTb NOBEPXHOCTW Nnatel ceobonHa
OT Oertaneid W neyYyaTHbIX NPOBOAHWKOB.
3neck ykpennsioT TpaHchopmatopsl T1 1
T2. B kayectee SA1 ucnons3oBaH BLIKNIO-
yaTesb, YXe WUMEIOWMIACA B KOMNbIOTEP-
HOM 6noke nuTaHwus, B KOPNyc KOTOPOro
nomeuwleHa nnata. Ee gnuna (145 mm),
yKaszaHHas Ha PUCYHKE, MOXET BbiTb m3-
MEHEHa B 3aBMCMMOCTW OT pasmepoB
MCNoNL30BaHHOro kopnyca. Ecnv B Hem
WMEETCA BEHTUNATOP, €ro MOXHO BK/O-
4YuTb, NoAae Hanpsxewve 12 B ¢ Bobixopa
crabunuaatopa DA1. 310 NOMOXET CHK-
3MTL TemnepaTtypy TpaHaucTtopa VT1,
oAHako cTabmnuaartop B 3TOM Cny4ae Toxe
HYXXHO cHabauTL TENNOOTBOAOM.

Mukpocxemy 74HC14 MOXHO 3aMEHNTE
oTeyecTeeHHoM KP1564T/12 wnw gpyromn
NOrHecko MMKPOCXEMOi, coaepxalluein
Tpurrepsl LUMUTTa, MHBEPTOPBI, 3NEMEHTHI
WN-HE, WIWN-HE. MNpwn HeobxooMMOCTH Ha
ocTaBwuxcs CcBOBOOHBIMM  3NEeMeHTax
MOXHO coBpaTb reHepartop WMNyNbLCoB,
3aMeHsIoLWMIA MukpokoHTponnep. OpHako
6yneTt noTepsiHa BO3MOXHOCTL ONepaTue-
HO M3MEHATL pexumbl paboTel M co3pa-
BaTb, W3MEHAS NpPOrpammy MUKDOKOHT-
poAnepa, HoBble BU3YyanbHbIe N 3BYKOBbLIE
adpdekThl.

3ameny TpaHaucTopy IRFP460 cneayer
noabupaTte C JONYCTVMBLIM HaMpPsXeHemM
cTok—ucTok He menee 200 B u makcu-
ManbHBIM TOKOM CTOKa He meHee 10 A,
Tpancdopmatop T1 BOMKEH MMETL BTOPWY-
Hy10 06MOTKY € HanpsxxeHnem 20...30 B npu
Toke Harpy3ku 3 A. Ecnu HaligeTtca TpaHc-
¢dopmaTtop C Basoe GonbluVMM Hanpsxe-
HWMEM BTOpWYHOM OBMOTKWM, OT yABOEHWA

Paspsan Cocr. | Paspaa | Cocr.
SPMEN 1 WDTON 1
DWEN 1 CKDIve 0
BODLEVEL1 1 SUT1 1
BODLEVELO 1 SUTO 0
RSTDISBL 1 CKSEL1 1
SPIEN 0 CKSELO 0
EESAVE 1

HaNPAXeHUs B NOOKNIOYEHHOM K HE Bbi-
npamutene (amogel VD1, VD2, koHpeHca-
TOpbl C1, C2) MOXHO OTKa3aTbCa M NpUMe-
HWTb OBbIYHBINA MOCTOBOI BINPAMWUTEND.
Mocne narotoBneHws 6Gnoka 1 ycTaHos-
KW B HEMO 3aNPOrpaMMUpPOBaHHOI0 MUKPO-
KOHTpONnepa, KoHdurypauus KoToporo
DONXHa COOTBETCTBOBATL MNOKA3aHHOW B
Tabnuue (WMEHHO Tako ee ycioHaB iBa-
10T Ha 33B04E-N3roTOBUTENE), peKdmSiay-
ercs, He noaknoyas kK 6noky TpaHchopma-



Top T3, noparte HanpsxeHue 220 B, 50 Ny
TONLKO Ha 0BbmoTky | TpaHchopmaTopa T2.
Ceetoamon HL1 onxeH MUrHYTb ABaX b,
noaTeepxaas paboTocnocoBHOCTE MMK-
pPOKOHTpONnepa.

Tenepb HYXHO NPOBEPWTL HanNpPsHKEHWE
Ha BbIXOOAX WHTErpansHblx cTabunusato-
poe DA1, DAZ2 u Hanuuue MMNYyNLCOB Ha
BX0Aax v Boixone apaveepa DA3. Ha akpa-
He ocuunnorpada, NoAKMOYEHHOIo K ero
exoay IN (BbiBOg 2), NOMKHLE HabNaaTLCA
NPAMOYTONBHBIE WMNYNLCEI aMNAUTYA0N
okono 5 B, wactora cnenoBaHus KOTOPbIX
PEerynMpyeTca NepemMeHHbIM pPe3nCTOpOM
R1 B npenenax kak MuHumym 300...900 klu,.
Ecnwm ato He Tak, HyXHO NPOBEPUTE reHe-
patop Ha anemexTtax DD11, DD1.2.

MapameTpbl UMNYNBLCOB, NMOCTYNAKOLLMX
Ha exof EN (Beigog, 3) npaiieepa o1 MUKpO-
KOHTPONMEpa, O0MXHL COOTBETCTBOBATbL
YKasaHHbBIM NPW ONWCaHWKM PEXMMOB pa-
6otbl 6noka. Ha suixope ppaisepa (BbiBo-
nax 6 u 7) v Ha 3aTBOPE NONEBOIro TPaH3uc-
Topa VT1 gonxHbl HabnoaTeCa Nayky Bol-
COKO4YaCTOTHBIX MMNYNLCOB C COOTBETCT-
BYIOLLWMY BEIBpaHHOMY pexuymy nay3amu.

Y6eamBLUMCE, 4TO BCE B NOPROKE, MOX-
HO NoAKMoYMTE K Bnoky TpaHcdopmarop
T3 v nopate CeTeBOe HanpsikeHWe W Ha
nepen4yHyto 0bmoTky TpaHchopmaropa T1.
MNomectve psgom c obmoTtkoin Il TpaHc-
dopmatopa T3 aHeprocbeperatowyo nam-
ny v Bpawas ABWKOK NEPEMEHHOro pe-
3ucropa R1, HyxHO goBUTLCH MakCUManb-
HO @ApPKOro cBe4YeHus namnel. Bokpyr
WThIpA, COEOWHEHHOIO C BEPXHWM BbIBO-
LOM 0OMOTKW, AONKHBI 06pa3oBaThCcA pas-
psiabl (CTpUMEpB!), NOAo6HbIE NOKa3aHHbIM
Ha puc. 7.

CeeyeHne HUKyaa He NOOKNIHEHHBIX, 8
MpoCcTO yOEpPXWBAEMbIX B pyke rasopas-
pSAHbIX namn, — Haunbonee npocTon adg-
dekT, BO3HMKawmii npy paboTte ¢ TpaHc-
cdopmaropom Tecna. 310 pesynsTar Bo3-
[eNCTBUA Ha ra3 BHYTPW Namnbl BbICOKO-
YACTOTHOMNQ 3NEKTPOMArHWTHOro MNOMsA,
okpyxatowero TpaHcdopmarop. C pac-
CMaTpuBaemoi KOHCTpykumen sddext
HabniogaeTcs Ha paccToaHumn ao 20 cm ot
TpaHchopMaTopa v Npon3eoant Bonsiuoe
BrevYaTNieHne Ha 3pUTenei, He 3HaKOMbIX C
€ro CywHOCTeK. Paspsas MOXHO Habmo-
[aTh W BHYTPW Namn, 3anoNHEHHBLIX ra3om
nop, CPaBHWTENBHO BLICOKMM O3BNEHWEM
(pmc. 8), B ToM Yncne obbi4HbIX Namn Ha-
kanneauus (puc. 9), HO ONA 3TOra UX HYX-
HO NOAKMO4ETE OAHWM BLIBOAOM K BbiXO4Y
TpaHchopmaropa.

OnwHa Ha3elBaemelx CTPUMEPaMKW HK-
TEBWOHBLIX BLICOKOYACTOTHBLIX PaspsiaoB B
BO3AyX€e, BO3HWKAIOLLMX BO Bpems paboTel

paccmaTtpuBaemoro Tpadcgopmaropa
pocturaetr 20...30 mm. Cuutaercs, 4yto
OHa YUCNEHHO PaBHa BbIPaXEHHON B KMNO-
BONBTAX aMNNnTyae passvBaemMoro Ha
sTopuyHoi o6MoTke TpaHcdopmaTopa
BbICOKOYACTOTHOrO Hanpaxenwa. WuHTte-
pecHo Habniopate W3MEHEHWE OKPAacku
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CTPUMEPOB NPW HaHECEHWW HA OCTpue
WTLIPA, KOTOPLIM 3akaHunsaercs 06moT-
Ka, Pas’NUYHbIX XWUMWYECKUX BELLECTE,
HanpvMep, NOBapeHHOR conwu.

Paspsagst npw pabote paccmarpueae-
MOro YCTPOWCTEBA BO3HWKAKOT U racHyT C
HaCcTOTOA MOOYNAUMKM NOJABAEMON Ha
TpaHcdhopMaTop UMNYNLCHOW NOCNeaoBa-
TENBHOCTW. B pe3ynetarte CrblueH xapak-
TEpPHbIA 3BYK, OCHOBHARA 4acToTa KOToOporo
paeHa Yactote mogynauwu. MNockoneky B
KaxK,O0i nay3e CTPUMEPEI FaCHYT, 8 BO3HW-
KaloWWe rMocne Hee 3a4acTyl Moyt no
WHBIM MYTAM, BUOVMOE YACNO CTPUMEPOB
YBENWYMBAETCH.

Ecnw ycTaHOBWTE Ha OCTpME BLICOKO-
BOSILTHOIO LUTHIPA NETrKYKD MNPOBOMNOYHYIO
BEPTYLLKY C 3arHyThiMW1 B FTOPU30HTaNbHOW
NNOCKOCTW B Pa3Hbleé CTOPOHbLI KOHLLaMK,
Ha 3TUX KOHUAX BO3HWKHYT pas3pafbl.
Obpaaylowmecs B pesynsrarte WoHbl, OT-
TANKWBasaCe OT KOHUOB BEPTYLUKW, NpUBe-
[yt ee B gpuxenune. KoHeyHo, 4Tobel aTa
MOOENs MOHHOTO ABurarens sapaborana,
BEPTYLWIKA A0MXHA ObITh O4EHbL NErkon W
xopoLwwo cbanaHcupoBaHHOMN.

MNonoxurensHoe CBOWCTBO ONWCAHHO-
ro wcTodHuka, obecneywBawwee Geao-
nacHocTe paboTel C HUM, — OTCYTCTBUE
BHYTPMW BbICOKOrO NMOCTOAHHOIO Hanpsxe-
Hus. Boanukawowwe xe npu pabote TpaHc-
dopmaTtopa Tecna BLICOKOYACTOTHHIE
npakTuyecku 6e30nacHbl ons 3Kcnepu-
MEHTATOpOB, NOTOMY 4TO NpW paspsge,
AOCTUrLEM Tena YenoBeka, ero ToK, no-

J L ,;

CKONbKY OH BbICOKOYaCTOTHBIN, NpoTekaer
TONLKO MO KOXE, HEe OOCTUrast XW3HeHHO
BaXHbIX OPraHoB. 370 M3BECTHOE B paavo-
TEXHWKE fBNEHWE Ha3blBaeTCsl CKUH-3¢-
GdEKTOM M NPOABNAETCHA NPU NPOTEKAHWUMW
TOKa BBICOKOW 4acToThl No nbbiM Npo-
BOAHUKAM. KOHEYHO, M TakOi TOK MOXEeT
BbI3BaThb OXOMW, HO 3TO CAY4aeTcs NWllb
npwu paspsgax Bo MHOro paz Bonbwen
MOLLHOCTM.

Hanwuvwe B ONMCaHHOM YCTPOWCTBE
MUKPOKOHTpONNepa faer Hemanbiid npo-
cTOp AN 3kcnepumeHTos. MameHne ero
nporpammy, MOXHO, HanpUMep, He BHOCH
HWKEKWX M3MEHEHWIA B CXEMY, BOCMpPOMW3-
BOAWTE HECNOXHbBIE PUTMBI U MEnoaun. A
3aMeHMB MUKPOKOHTponnep Gonee npo-
W3BOOMTENBHBIM, MNOAKMIOYUTE K HEMY
MIDI-knaBuatypy nubo ynpasnsite ycT-
POWCTBOM C MOMOLLBID KOMNBIOTEPA.

Mockoneky TpaHcgopmartop Tecna —
WCTOYHMK MOLUHOrO 3NEKTPOMarHWTHOrO
rnonsi, He PEeKOMEHOYETCH BKIYaTb ero
nobnv30cTM OT AOPOrOCTOALLEr0 3NeKT-
poHHOro obopynoBaHWA WM OT HOCHTE-
nei BaxHON nHpopmaumu.

Or pegaxuwn. [MporpammMa MUKDOKOHT- |
ponnepa uMeeTcs Ha Hawem FTP-cepeepe no |
anpecy ftp://ftp.radio.ru/pub/2010/07/ |

| ATTiny_src.zip. [

¥

TONBKO NYYLUME KOHCTPYKL WU
i CeertognogmHble ¢oHapy U CBETUNL- |
| HUKW.
_' Mporpammarope AVR 1 PIC, uwdpo-
| Bas 1 aHanorosas 3BYKOTEXHUKA, TENe- u
| papvonepepaTuky, GbToBasi aneKTPO- |
| HMKa, KOMNNEKTYIOLWME. |
Bonblwon accopTUMEHT TrOTOBbIX |
WU30enni U Moayne. |
[na 3akaza katanora — YWCTbIA KOH- ,
| BEPT C 0DpaTHBIM aapecom. |
115201, Mockea, a/q 4. |
www.new-technik.ru

* * *

PAOUOLOETANIU — MO4YTON!

| Nyywwmia eeibop paguogeranein, 3an-
Yacteit Ana pemodTa, paguontobun-
Tensckux Habopoe... Hoewlid kaTtanor |
"3NEKTPOHLUMK" 2010 r. — 150 py6.

| 107113, . Mockea, a/a 10

| Ten. (495) 543-47-96,

8 (985) 366-87-86.
NHTepHeT-marasamn:
WWW.DESSY.RU
E-mail: post@dessy.ru |
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@ MUKpPOKOHTPOJINIEPHOE YCTPOUCTBO

cOopa AaHHbIX
B. NPOCKYPSIKOB, r. BopoHex

aHHOE YCTPOWCTBO NpefHasHayYeHo

NS 3anucu B ann Ha XecTKOM AMCKe
KOMMNbIOTEPa2 OTCHETOB MEAJIEHHO W3Me-
HRIOLLEroca CUrHana (MakcumaneHas yac-
TOTa €ro CnekTpa He O0NXHa NpeBbillaTth
2 klNu). OHo paspabaTbiBanock ANs pagvo-
¢uandeckoi nabopatopum, roe U3Mepsnu
ouarpammel HanpasneHHoctn CBY ad-
TEHH, MEXaHW4ECKW NEpPEeMeLlan BOKpYr
HWUX OETEKTOPHYIO FONOBKY, COEAVHEHHYIO
C CenekTUBHLIM BONsTMETPOM. C BbixOAa
3TOr0 BONMLTMETPA CHUMANOCh NEPEMEH-
HOE HanpsXxeHwe C 4YacTOTOW MOoAYNALMK
reHeparopa 1 aMnnuTygon, nponopuvo-
HanbHOM HanpsxeHHocT CBY nons 86nu-
an pgetektopa. lNocne BeINpAMNEHWs W
GUNETPOBaHMA CUrHaN ounbPOBLIBANCA U
3anMcbiBancs B KOMNbIOTEPHbIA dalin ana
pansHenwelr obpaboTkn pasnuuHbIMU
nporpaMmMHebIMK cpeacteamu. NMpwubop no-
3BONWUN MOMHOCTLIO OTKA3aTLCH OT paHee
npumeHsBnxca B nabopaTtopun anekTpo-
MEXaHWYECKWNX CaMOnNuCLEB.

OcHOBHbIE
TEXHUYECKME XapaKTepPUCTUKMN

MakcumaneHan vacrora guc-

*aT ang nutadna undposoii u aHanoroBoi
yacTei MukpokoHTponnepa. MoxHo npw-
MEHWTB OfHY MWKPOCXEMY, HO Mpu 3TOM
YXYAWATCA WYMOBbLIE XapakTepucTUKW
yCTpOWCTBA.

C nomouukto peanctopoe R9, R10 ycra-
Haenueaetcs Heobxogumoe obpasuosoe
HanpAXeHWe, BLIMUCIUTL €ro MOXHO Mo
dhopmyne

__5R10
°"R10+R9’

310 HanpsxeHve Heobxoovmo BbiGW-
paTh Tak, 4T06bl OHO HEMHOrO NPEeBLILLIAN0
MakcumansHoe exoaHoe. Mpu ykasaHHbIX
B CXeMe HOMMHanax peaucrtopos obpas-
LoBOe HanpsxeHwe — 1 B.

MuTaHwe oCyLWECTBNAETCA OT BHELUHe-
ro CTOMHWKA, Ero BbIXOAHOE HanpaXeHue
MOXEeT nexaTts B WHTepsane ot 7,5 B no
15 B npw Toke 100 mA. CeeTogunog HL1 —
MHAWKATOP BKMOYeHWs npubopa.

Ona w3roToBnexHns nnartel MCNONL30-
Bancs GoNbrMpoBaHHLIA C OBYX CTOPOH
CTEKNOTEKCTONKNT, YepTex NAaTel Npuee-
neH Ha puc. 2. Pacnonoxexuue geranew
Ha ee YCNOBHO BEpXHe CTOpoHe — Ha

Bce koHpencaTopbl M pe3vcTopel —
Tunopasmepa 0805 ans noeBepxHOCTHOMO
MOHTaxa. BmecTto uHTerpansHblix crabu-
nuaatopoe KP142EH5A MOXHO MCNoNb3o-
BaTb Nobble Apyrue Ha TO Xe HanpsxeHue
C AONYCTUMBIM TOKOM Harpy3ku HEe MEHee
100 MA. Bocemb BxOAHBLIX BaliOHETHBIX
pasbemoB CP50-73®, pacnonoxeHHbIX Ha
00HOI M3 naHeneit kopnyca npwbopa,
COEAMHSIIOT C COOTBETCTBYIOLMMMK KOHTaK-
Tamu pasbemMa XP1 Ha nnate. Ha pasbem
XP2 nopatloT HanpsxeHwe nutadna. KoH-
TakTel 1—3 pasvema XP3 coeavHsioT ©
pozseTtkon DB-9F, nogkniovaemon mogem-
HbiM kabenem kK COM-nopTy koMnbloTepa.
OcTanbHble KOHTakTel pasbema XP3 —
pe3epBHble.

MNporpamMma MUKPOKOHTpONNEpa Hanu-
caHa Ha f3blike C 8 cpeae CodeVisionAVR.
Ona ee pabotel koHbUrypauus MWUKpO-
KOHTpONNepa AO0MXHa COOTBETCTBOBAThb
nokasaHHoW Ha puc. 4. YactoTa puckpe-
TU3auMKW BXOAOHBLIX CUTHAN0E 331aHa B Npo-
rpamme paeHoid 100 'y, Ho ee nerko name-
HWTb, 3anncas JPYrylo KOHCTaWTy B pe-
rucTp cpaeHeHus OCR2 Talimepa-cyeT4n-
ka 2 MuKpokKoHTponnepa. Heobxoovmoe
3Ha4YeHNe 3TON KOHCTaHThl BbIMMCRIOT NO
¢dopmyne

OCR2 = 15500 .
a
roe F, — vactota gwckpetuzaumn, lu,

MaxkCMMansHO BO3MOXHOE 3HavYeHue
KoTopoW (npumepHo 5 kfu) orpaHuyeHo

Miguew crarel; malloradio. ven.0a-26-38 || MUKPOMPOLIECCOPHAS TEXHUKA A Q2 PAAMO® &

kpetuaaumm ALIM, kM . ........... 5  pwumc. 3. Qonbry Ha aToil CTOpoHe Heobxo-  CKOPOCTLIC Nnepepayn WHbopmauvm B
Pa3psgHOCTL OMCKpeTusaumnm OVMO COEOMHUTE C OGLUMM MPOBOAOM Ha  KOMMbOTEP. [ns ymeHblleHus obbema
NOAMMIMTYOE v v i et re cnnnnns 8  HWXHEA C NOMOLLBID NPOBONOYHLIX Nepe-  3anucbiBaembix $ainnos necATupaspsan-
YUCNO BXOLHBIX KAHAMNOB . ..\ o vvvn s 8  MbIYEK, BCTABASIEMbIX B OTBEPCTWS, NOKa-  Hble oTcyeThl ALIM npeobpasyoTca B BOChL-
MakcumanbHoe BXOAHOE Ha- 3aHHBIE HA PUC. 3 3aNUTEIMUA. MUpaspaaHbie.
npaxeume, B .......... ... 5 XP1 =
WuTepdenc cea3n C KOMNbIO-
Te?:gm .................... RS-232 B i< e C1201mK i Oacpe  C1701mK
CkopocTe nepepayn nHdop- oﬁm_\z I et |nclcoe
maumn, KBut/c ... ..ot 56 /3 R2 |, ¢1- | BE| ¢2
o 2 SN C130,1 mk C180,1 Mk
Cxema ycTpoiicTea naobpaxeHa Ha W | 02| H 6 y- ve (2—
puc. 1. OHO NOCTPOEHO Ha MUKPOKOMT- 1. Hes i1 ;
ponnepe ATmegal6 (DD1), cogepxaiem meo/S = Ti| D |T10
BCTPOEHHBLIA BOCBMUKaHaNbHBIA OECATU- /6 13 R1-R8 1 k R1I R10+12- XP3
paspagHeid ALM (Mcnonb3yloTes TONLKO LA 1 c1-c8 I_La 1Nsa
BocemMb paspsanos). Cornacoeavne ypos- psiall “5‘4 a4l 001 Mk R 1«
HEX curHanoe, GOPMUPYEMBIX MOOYNem AT S 23RXD
UART mukpoKoHTponnepa, u COM-nopTa R ||S4 DD1 ATmega16-16PU R12 1k 3
KOMMNLIOTEpa NPOM3BOAWTCH CTaHaapT- >9 es | anclnic] i e S 7 TXD
HbIM CNOCOBOM — C NOMOLLBIO MUKPOCXe- on 5 RSN ADC1 ™D 15| 4N
Mbl MAX232CPE (DA2), BknioueHHol no /10 11C5 ADGC2 PD2 74
TMNOBOI CXEMe. 00 | ol gg ADC3 PD3 1L >
Insa yctonuneon paboTtel UART Heobxo- Bxop 6&11 6 ADC4 PD4 %g—‘ BN\
Auma ctabunbHas 4acToTa TakToBOro re- N iggg PD5
HEeparopa, B CBA3W C 3TUM NPUMEHEH KBap- 06y, <12 ADC7 | 7™
UeBbiM pe3oHaTop Ha vacTtoTty 16 Mlu. /13 7
Y1o6bl YCTPaHUTL BLICOKOHACTOTHBIE MO- Bxon 7 XTAL1 XTALZ & Oy
Mexu, Ha kax oM exoge AL ctouT nHTer- 214
pupyowas RC-uens. Ee napamertpsl WULSS ZQ1 16 MMy
HeobxoaMMo BLIBMPaTL U3 YCNOBMS, YTO- Bon 812 IE'[ i
. 6bl MOCTOSHHAs BpemMeHu uenu Obina 16 J_c:w ) _1_015 AN30TEM
S MHOMO MeHblue Nnepuoga MCccnepyemoro Guy 15 T 15 /;, Tl.?
. curHana: (Y o
" 1, Kesi. 11, 31DD7, Y
=] t=R-C<<T;. BB 15 DA2 K ebie. 10 DD1,
b DA1 Kewe 30 Kewe 32 DA3 BbE 16 DAZ
S B cnyyae HeobxoaumocTv BBOA2 B XP2 KP142EHSA DD1 rg  DD1 KP142EH5A
/= || MMKPOKOHTPONNEP CWIHANoB CUHXPOHM- 1 o dbarts st
g 3aumK, Hanpumep, Npu paboTe AByMEPHO- * _L ™ _L _L . _]_
o | IO ckaHepa (pns pa3nuuyeHus nonoc), 75 158 co c16 c19
= mcnons3ytotes exoasl PD2, PD3 (npwuna- ' TOJ MK T0,1 MK | 0,1 Mk L 27 K —1_0 1 MK TD1 MK
? raemMas NporpamMma Ha aTo He paccuuTa- . 4 -<2 +

Ha). Mukpocxembl ctabunusaTopos cny-
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KomnewoTepHas nporpamma  cbopa

[aHHbIX NOAroTOBAEHa C NOMOLLbIO CUCTEe-
mbl paspabotkn VisualBasic 6.0. Ee okHO
npepcrasneHo Ha puc. 5. N8 KoppekT-
HOW paboTel 3TOW NporpaMmmel Heobxogu-
MO YCTAHOBWTE NPUNOXEHHBIE K HEW Chny-
*ebuele dainsel 8 nanky C:\Windows)\
system32. WMHaye nporpamma pgaxe He
3anycrturcs!

lMpepocTaBnseTcA BO3MOXHOCTb Bbi-
GpaTe BXOAHOW KaHan onA 3anncu, ycrta-
HOBWTL €€ NPOOOMXUTENbHOCTL OT 1 Ao
9999 ¢, 3aaarte UMsA ABOWMYHOro ¢daina, B
KOTOpbIA cobparHan uHdopmauus Byner
3anucada. lNocTpoeHHelli B OkHe rpaduk
W3MEHEHUS KOHTPONWUPYEMOrO NapameTpa
MOXeT OblTk coxpaHeH B rpadgpu4eckom
daiine c Tem XKe UMEHEM, Y4TO M ABOWNYHBIN.

CobpaHHoe no cxeme, M3obpaxeHHowM
Ha puc. 1, ycTpoicTBO cnocobHo npa-
BUNBHO BOCMPWHWMATE CUrHanbl TOMNbLKO
OOHOW MONSPHOCTWU — MNONOXWTENEHOK
OTHOCUTENBHO 06wWero nposopa. Ecnu
CWUrHan MMeeT y4acTKM OTpuuaTensHou

[~ OCDEN W JTAGEN [¥ SF

N W CKOPT [~ EESAVE W BOOTSZ1 ¥ BOOTSZO[™ BOOTRST

[~ BODLEVEL[™ BODEN [ sUT1 W SUTO [T CKSEL3 | CKSELZ2 [T CKSEL1 W CKSELOD
Puc. 4

KR9, R10
BeiB 32 DD1

K exopy ALN DD1
(BbiB. 33-40)

OBwum
c1’ VD2

0.1 IMI‘ KﬂrSEJQA K exogy ALN DD1
: i [ (BbiB. 33-40)
g vD1' *
& zsmszzATLD""“mu

OBuymin

Puc.7

NoONsAIPHOCTK, NEpeqn NnoaaqYen Ha pasbem
XP1 ero cpegHwili ypoBeHs Heobxoawmo
NoOHATL, HaNpumep, C MOMOLLLID Yana,
vn3obpaxeHHoro Ha puc. 6.

Y106kl HUKCUPOBATE U3MEHEHWA amn-
NATYAB NEPEMEHHOINO HaNPsXXeHWs Cpas-
HWUTENbHO BLICOKON YAcTOThl, €ro Hy»HO
NpenBapuTensHO BbINPAMWUTL. Boeinpsmum-
Tens, cobpaHHbIA Mo CxemMe, NoKasaHHOW
Ha puec. 7, UCNONL3OBANCA 1A 3anwcu
HaNPSXEHVA C BLIXOAA CENEKTUBHOMO YCU-
nuTens BO BpeMA CHATWH Ouarpamm Ha-
NPaBNeHHOCTH aHTEHH.

; Ot pepakymm. [porpammsl ANs MUKPO- |
| koHTpONEpa npubopa M KomnsloTepa ume- |
OTCA Ha Halem FTP-cepeepe no agpecy
ftp://ftp.radio.ru/pub/2010/07 /registr.zip. |
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PAOVONIOBUTENIO-KOHCTPYKTOPY 4 P}

Ten. 607-88-18

Mpwem cratei: mail@radio.ru
Bonpocel: consult@radio.ru

PAOMO Ne 7, 2010

YeTbipe ycTpOMUCTBA
Ha mukpocxeme LB1641
A. BYTOB, c. Kypb6a Sipocnasckoi 06n.

Bbixogsawyo U3 ynotpebneHus 3aneKTpoOHHYIO annapaTtypy pagno-
nwobutenn, kak NpaBnuno, akKypaTHo pa3bupalor ¢ 4esnbio UCIONb30-
BaHWsa B 6yaQylieM OTAeNbHbIX ee 3JIeMEHTOB W y3n0B. YTo-TO U3
aroro 6bICTPO HaxoanT cebe NPUMeHeHne, a OCTanbHOE NOMNOHAET N
6e3 Toro pa3byxwmwne 3anacHuku. 3ta npobnema 6ecnoKoUT u aBTo-
pa nybnmkyemMoun HUxe cTaTbH.

T, | nkpocxema LB1641 npepcraensier

coboit yaen ynpaeneHna mManomoL-
HbIM  HW3KOBONbLTHBIM  KONNEKTOPHBIM
3NeKTpoaBMrateneM nOCTOAHHOMO TOKa.
BrinyckawT ee B kopnyce SIP10. Mukpo-
CXEMY LUMPOKO NPUMEHANN B ObiTOBLIX
BugeomarHutodoHax pns ynpasneHus
3NeKTPoABUraTenemM MexaHn3ama 3arpyskm
suaeokaccertsl. [ockoneky aHanoroeas
TexHuka ObITOBOW MarHUTHOW BUOgO3anun-
CW B HacTosulee spemsi OLICTPO Tepser
CBOIO aKTyaNbHOCTb, BUAEOMarHUTOQOHbI
06b14HO pa3bupaloT Ha 3anacHble 4acTu.
OpHako MHOrMe Y3KoCneuwanusMposaH-
Hble Npubopsl 06LIYHO AONroe BpemMs Oc-
TaTCH HeBoCcTPeBOBaAHHLIMM.

HanpaxeHue nutaHms Ha obmoTkax
anekTpoasurarens npumepHo Ha 1,58
MEHBLLE HaNPAXEHUA NMUTAHNSA MMKPOCXe-
mbl. Ecnv Heobxopumo crabunuanposatb
BbIXOAHOE HanpsXeHwe, To K BbiBoAy 4
MWKPOCXeMbI CnepyeT NOAKIYNTE cTabu-
NATPOH Ha COOTBETCTBYIOLEE HANpsAxe-
Hue. KoHTponbHblh ceeToamnog HL1 MeHs-
€T UBET CBEYEHWS NPW M3MEHEHUW Ha-
npaeneqnsl BpaLleHus Bana snekTpoasv-
rarens.

Ha pwc. 2 vaobpaxeHa NpyHUMNnab-
Has CXema NMOHWXAIOWEro NUHEeRHoro cra-
Bunuaatopa Hanpsikenus. OH obecneyunea-
eT BbIXOOHOEe Hanpsxenwe 6,7..6,8 B B
33BMCMMOCTW OT MCMONBL30BAHHOM O 3K3EMN-

=3 » o— HLI RL3O-SRIt4S:
E.U"“"' FU! 1000 ,,if*—’]— 24| |y 1N4736A;
28) .25 A T 1000 rxx
, x258 %25 B FUt MF-RO2S.
c1001mx DAt LB1641 DA1 LB1641
3 7 +Ug, (6.7 B)
L Lg- > | U i[> |ourle——e—%
L b INZ mf@ g2
priog gt |0 — 7 1 Plex
. + 4
“Tomnli: qurife el 10 T4 Ly
=SR2 10k B |ov - c3
C yH E? 100 My
FUI MF-RO25; —=HL1 L-937EGW. VD1 Hir |x168
C1 001 Mk
Puc. 1 Puc. 2

napa ctabunutpoda VD1 1 HawbonblwwiA TOK
Harpy3km 0,3 A. BxogHoe HanpsxeHwe
mMoxeT 6biTh B Npegenax ot 10 go 18 B. Mak-
CcvManbHan MOLLHOCTb, paccenBaeman M1K-
pPOCXEMOi, He momkHa npessiwarts 1,2 Br,
nosToMy B ANUTENBHOM pexume paboTbl

Tem He MeHee, ecnv BHUMaTeNbHO M3y-
4YaTk TEXHUYECKME ONWMCaHWMA MUKPOCXEM,
HEKOTOPLIE N3 HUX YAAETCH UCNONL30BaTL
B pas3NuyHbIX pagvoniobuTensckmx ycT-
poiicTeax. He ucknoyeHne B aToM nnaHe n
mMukpocxema LB1641, ocobeHHoCTH KOTO-
POil NO3BONSKIOT CO3AaBaTh HA HEI CaMmble  NPWU MAKCUMaNbHOM BXOOHOM HaMnpsXeHU
pa3Hoobpa3Hble KOHCTPYKLUMK. TOK Harpysky HeobxoOoMMO CHUXaTb A0

Ha puc. 1 nokasad BapuasTt npuMeHe- 12
HWA MMKPOCXEeMbl N0 OCHOBHOMY MpegHa- 18-675
3HAYEHWIO — ONS YNpaBneHus KoNnekTop- '
HbiM 3nekTpopsurarenem. VcTouHukamm BeixogHoe HanpsxeHue ctabwunvaarto-
YNPABNAIOWMX CUIHANoB ANR Hee MOryT  pa noyTW paBHO HaNpsixeHwto cTabunuaa-
6biTh BbIXOAb Mukpocxem TTNILW, KMOM  umu ctabunutpona VD1. Bmecto ctabu-
wnu pewwgparopa KOMasa paguoynpae- — NUTPOHA MOXHO MCNoNe3oBaTe nwboin

NOAXOAALLMIA MCTOYHUK 0Bpa3uoBOro Ha-

NeHus.
MNpy BLICOKOM YPOBHE HANPAXEHWHA Ha  NPAXEHWA, HANPUMED, APYroW ManomMoLL-
HBIA cTaBuNM3aTop, XMMWMYECKWIA WCTOMY-

gxone IN1 Ha neeom NO cxeme BbIBOOE
anekTpogsuratens M1 — nnoc Hanpsaxe-  HWK HanpsxeHus u ap. MNpu M3aMeHeHuu
BXOAHOro HanpsikeHws ot 11 go 18 B BeI-

HWUA NUTaHKs, @ Ha NPaBoM — MUHyC. Ecnu

BLICOKUIA ypoBeHb Bynet Ha Bxone IN2, To  xoaHoe namenseTcs o1 6,69.00 6,73 B npu

ANEeKTPOABUraTenb U3MEHWUT HAaNpaeneHMe  Toke Harpyakum 0,25 A.

BpaweHus Ha obparHoe. Ecnu Ha oBowx CamMoBOCCTaHaBNMBAILWMICA Npeno-

EXOAax OOAWHAKOBbIN NOMMYECKUA ypOBEHE  XpaHuTens MF-R025 npw HOpmaneHon

HanpsxeHwua, anekTpoaeuratens Gynet Temneparype rapaHTMpoeaHHo cpabaTtsl-
Baet npu Toke 0,5 A. XonocTon Tok cTa-

obecTo4eH, a NOCKONbKY BbIXOOHBIMUW
TpaH3ucTopamMu MUKpocxemMsl 06a Bbixoaa  Bunmaatopa nNpu HanpsaxeHWn MNUTaHus
OKaXYTCHA 3aMKHYTbIMKU Ha 00wWMiA npoeop, 12 B — okono 29 mA.

ANA Bpallalowerocs no MHepuum AKops Ecnwn BmecTo ctabunutpona 1N4736A
anekTpogeuratens Gyoet co3gaBatecs BKMOYWTL ceetoawon AJI307KM, Bwixop-
TOPMO3ALUMIA MOMEHT. HOoe HanpsxeHwe crtabunu3aTtopa cTaHer

=01A.

paBHbIM NpumepHo 1,6 B; BxogHoe Hanps-
XeHue MoxeT BbiTb ymeHblueHo 10 5 B.

Mukpocxema LB1641 umeet gea exona
ynpaenedus u aea esixopa. Ecnu Ha obowmx
BX0Aax (BbiBoALl 5, 6) OAHOBPEMEHHO NK-
60 BbLICOKWIA, NMOO HW3KWIA ypOBEHBL Ha-
NPAXEHWA, TO BLIXOOHOE HaNpPAXEHWE Ha
Bbixopax (BeiBoawl 2, 10) otcyTeTeyeT. Mpw
BbICOKOM ypoBHe Ha Bxoae IN1 Ha Bbixope
QOUT1 6yneT BLICOKWIA YPOBEHEL BEIXOAHOINO
HanpsxeHus, a Ha OUT2 — Hunzkwia. Ecnu
WHBEPTUPOBATL YPOBHU HAMPSXEHUs Ha
oBoux Bxopax, To, COOTBETCTBEHHO, BynyT
WHBEPTUPOBaHL M YPOBHW HAa BbIXOAAX.
Takas norvka paboTtel Nno3sonseT cospa-
BaTb Ha Mukpocxeme LB1641 cameie paz-
HooBpa3aHbie yan.l.

Cxema aBTOMaTa, TPaAULMOHHO Hasbl-
saemoro urpon "Kto 6wicTpee”, npen-
cTtaBnexHa Ha puc. 3. Ecnu nepeoit Haxa-
Ta kHonka SB1, To 6yner cBeTuTh namna
HL1, a HL2 octaneTca norawenHoit. MNo-
crnegylouime Haxatusi Ha KHonky SB2 He
W3MEHAT cocTOoRHMA namn. Ecnu xe nep-
BbIMW 3aMKHYTbl KOHTaKTbl KHOMkn SB2,
TO BKNoYMTCH namna HL2, a HL1 ceetuth
He ByaeT U NpU NOCNEeAYIoLNX HaXaTHaX
Ha kHonky SB1. BMmecTo namn Hakanvsa-
HWA K BbIXOOAM MUKPOCXEMbI MOXHO NOL-
KNOYUTL CBETOOAMOAOBI C NOCNENoBaTeNb-
HBIMWM TOKOOT PAHWHUTENBHBIMW PE3WCTO-
pamu.
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Puc. 3 HL1, HLZ 13,5B*0,16 A.

Ha puc. 4 nokasaHa cxema repmocTabu-
nusatopa. Korpa temnepatypa kopnyca
TepmopesaucTopa RT1 Huxe NOporosBon, ero
COMNPOTUBNEHWE BENWMKO, HanpsAXeHWe Ha
exone IN2 mukpocxembl DA1 OTHOCUTENBHO
obwero nposona mewee 1,1...1,2 B, cnepo-
BaTenNbHO, HanpsxeHwe Ha Boixoge OUT2
OTHOCMTENbHO OBWEero npoBoga oTCyT-
cTeyeT, anektpoasuratens M1 obectoyen

Mpw Harpeeanuu TepmopeancTopa RT1
ero conpoTvenexHue GyaeT ymeHblIaThCs,
M B MOMEHT, KOrfa HanpsxeHwe Ha Bxoae
IN2 npeesiCMT NOPOroBOE, Ha BbIXoAe
OUT2 nosBMTCA HanpsXeHwe, 3afaHHoe
ctabunutpoHom VD2, MNpwu 3TOM BKIIOYAT-
cs ceetoavmopn HL1, a potop anekTpongu-
ratens M1 HayHeT Bpawartsca. Crabunut-
poH VD1 crtabunuaupyer HanpsxeHwe
nutanua Tepmoaartymka RT1. Peauctop R3
co3paeT HeBoNbLIOW rMCTEPE3NC 3aBUCH-
MOCTM BBIXOAHOTO HAaNPAXEHUA MUKPOCXe-
Mbl OT BXOAHOro. JTOT y3en MOXHO WC-
NnoNbL308aTh, HanpuMmep, ANs ynpasneHus
BEHTUNATOPOM MNPUHYOWTENLHOIO OXJIaX-
neHus KomnoxeHToB nabopatopHoro 6no-
Ka MUTaHWs WM TPaH3UCTOPOB MOLLHOTO
ycunurtens 34.

Bo Bcex paccmoTpeHHbix yCTpoicTBax
MOXHO NMPUMEHUTE NOCTOAHHBIE PE3NCTO-
pel MIT, C1-4, C2-23, C2-33, okcugHble
konpeHcaTopel K50-68 wnu wx aHanorw;



HenonapHele kosaeHcaropel — K10-17,
K10-50, K73-17.

BriTekarowmin TOK BLIBOAA 4 MUKpOCXe-
Mbl LB1641 paseH npumepHo 350 MkA,
No3aToOMy HE BCE TWNbl W 3KIEMMNNAPLI
ManoMOUHLIX OTEYECTBEHHBIX CTabunuT-
poHOB MOryT ach¢eKTUBHO C Heln paboTaTb.
Bmecto crabunurpona 1N4736A nopnoir-
pyt BZV55C-6v8, TZMC-6V8, 2C168K1,
2C168K9, a smecto 1N4742A — crabw-
nuTpoHel 2C212L, KC212L, BZV55C-12,
TZMC-12. CeeToavoasl MOXHO MCNobL30-
BaTb Nobbie 06LIEro NPUMEHEHKS.

MonumepHblil camMoBOCCTaHABNWBAID-
wmiica npegoxpandutens MF-R025 cnyxut
ANA 3aLUMTLI MUKPOCXEMBI OT NEPEerpysku
BO BPEMA HaNaXWBaHWA W PEMOHTA YCT-
poicTea. B rotoeoil KOHCTPYKLUMK Npeao-
XpaHUTENb MOXHO HE yCTaHaBNUBaTb, 3a-
MEHUB ero NepemMsIHKon.
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Puc. 4

BeHTUNATOP MOXHO MPUMEHWUTL TOTO-
Bblii "KOMMBLIOTEPHLIA" GECKONNEKTOPHIA

Ha pabounit Tok 40...150 MA npu Hanpsa-
xeHun 12 B. Bonee MOLHbIIA BEHTUAATOD
Ha 12 B MOXHO NOAKNIOYUTL Hepes Aonon-
HUTENBHBIN AMUTTEPHBIA NOBTOPUTEND Ha
MOLLHOM N-p-n TPaH3UCTOpPe, Hanpumep,
13 cepum KT817.

Ha mukpocxeme LB1641 moxHo cobpate
W OpYyrve yCTpOWMCTBa, HaNnpUMep, OTHOCK-
TenbHO MOLLHbIFA MOCTOBOI YCUAWUTENb CHT-
HaNnoB ANs Nbe30KepaMW4ecKoro 3ByKO-
manyyarens. [ina aToro MMkKpoCXeMy BKIO-
4alT N0 CXeme Ha puc. 1, KoHOeHCcaTops!
C1, C3 He ycTaHaBNWBAKOT, BMECTO 3MEeKTPO-
ABUraTena K BbiXOOAM MWKDOCXEMbI Mof-
KMO4a0T MNBEI0KEPaMUYECKUIA 3BYKOU3NY-
yartens, Hanpumep, 3M-1, NBA-1, a Ha oba
BXOAa MWKpOCXEeMbI NoJaloT npoTneodas-
HbIE CUrHanbl 3BYKOBOW 4YacTOTbl, HAaMpW-
MEpP, C BbLIXOAOB UWGPOBOR MUKPOCXEMbI
TTNW nnn KMON,

d)opMMpOBaTenb JJ,J'IMHHI:IX

MMNYNbCOB

C. CEMUXATCKMWMH, r. Eiick KpacHogapckoro kpas

| Py NOCTPOEHWN FrEHEPATOPOE., TaiMe-

| poB U ppyrux noaobHbIX YCTPOMCTE
0B6bIMHO NPUMEHSIOT  BpEMA3afalowme
RC-uenw, pabota kOTOpbIX OCHOBaHWa Ha
3apRaKe—paspaake KOHOeHCATopa Yepes
PE3MCTOP OT MWCTOYHWKA NOCTOAHHOrO TO-
ka. 3tn RC-uenun nogxnoyaioT, kak npasu-
no, K pasnuyHLIM akTMBHbIM Npubopam —
TpaH3ucTopam, OY, komnaparopam.

MNpw hopMUpoBaHUN MMNYNBCOB OTHO-
cUTENBLHO BONLLIOH ANUTENBHOCTH NPUXO0-
nuvtes ebibupats nubo koHgeHcaTop 6onb-
IO eMKOCTW. MO0 BLICOKOOMHLIV pean-

cTop. B nepeom cnyvae BbiGOp orpaHuym-
BaKOT TOK YTEYKW W yBennieHne rabapvuros
KOHOEHCATOopa, BO BTOPOM — YMEHbLLE-
Hue paboyero 3apsoHOro TOKa, 4TO Npu-
BOAMT K YBENUYEHWIO 3aBUCUMOCTWU Bpe-
MEHHOI BblAEPXKM OT BHELWHMX aectabu-
NU3NPYILWWX HaKkTOpPOB W BIVAHWA TOKa
yTEYKM KOHOEHCATOPAa Ha PeXxumMm NoSKMo-
YEHHBIX aKTUBHbIX 3NEMEHTOB.

OpvH 13 BapMaHTOB NPeonoNeHUs yKa-
3aHHbLIX NPOTMBOPEYUIA — WUCMONbL30BaHNE
pPenaxkcaumoHHOM CUCTEMEI, COCTOALLER U3
WHTErpaTopa 1M komnapartopa. MNpuHumnu-
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anbHas cxema GOpMUMPOBATENA JIMHHBIX
WMNYNbLCOB, NOCTPOEHHOMO NO 3TOMY MPUH-
umny, naobpaxena Ha puc. 1, a anNops! Ha-
npsKeHus, NoAcHsWWe ero paborty, — Ha
puc. 2.

Ha QY DA1 cobpaH uHterpatop. Cko-
POCTEL HAapacTaHuA W yOuIBaHUA Hanpsxe-
HWS Ha ero BLIXOAE 3aBMCUT OT Hanpsixe-
HWA Ha Ero HEMHBEPTWPYoLem Bxone. B
UHTErpartope cnegyer ucnons3oears OY ¢
NoneebiMK TPaH3UCTOPamK Ha Bxoae,
obecneunBaloWMMK BEICOKOE BXOLHOE CO-
NpOTUBNEHME.

OY DA2 — koMnapartop HanpsXeHWs.
Mopor ero cpabartbiBaHua 3aBMCUT OT
COOTHOLLEHWA 3HA4YEHWIA CONPOTUBNEHUSA
peauctopos R6 v R7. MNepemeHHbIn peau-
ctop R1 noseonser perynuposatb B
LWMPOKMX Npeaenax AMTeNbHOCTb BbIXOO-
HbIX MMMNYNBECOB GopMUpoBaTens.

B Ha4anbHblil MOMEHT Hanpskexnue Ug
Ha Bbixoge komnaparopa DA2 pasHo npu-
6nuautensHo +U,,,, @ Ha BLIXOAE WHTerpa-
Topa DA1 Ug = 0. Tak kak NnonoxurensHoe
HanpskeHwe U: wepea nenutens R3R1R2
NOAAHO Ha8 HEWHBEPTWMPYIOLUMIA BXOL, WH-
Terparopa, ero BbiXOLHOE HanpsXeHue
yBENWYMBaeTcs.

B MOMEHT t; OHO AOCTMIHET BEPXHEro
nopora cpabarbiBaHus koMnaparopa:

0L U.-R6
H6+H7

W OH NEPEKNIOYUTCA B OPYIrO€ COCTOAHMUE.
MonApHOCTL HANPAXEHUA HA Ero Bbixoae
M3MEHUTCA Ha NPOTMBOMNONOXHYID, W Ha-
NPAXEHWE HA BLIXOAE WHTErparopa HayHeT
YMEHbLUATLCA.

B MOMEHT t; OHO OOCTUIHET HWXHEro
nopora cpafaTbiBaHMs kOMNaparopa u
LIMKN NOBTOPUTCS. HacToTy reHepupyembix
xonebanuii MOXHO onpepenuTe No ¢op-
myne

NopE

U

A

T4u, -C1-R5

BuixogHoe Hanpaxeune Ug (pwc. 2)
dopmurpoBaTeENs — NOCNEAOBATENBHOCTb
ABYNONAPHBLIX MMNYNLCOB CKBaXHOCTHIO 2.
MNpw ykazaHHbIX HA CXEME HOMWMHANax ane-
MEHTOB W WMCMNONb30BaHWK BpPeMA3anai-
uero koHgeHcatopa K73-17 pnutens-
HOCTb BEIXOLHBIX WMNYNBCOB M Nay3 Mexay
HUMM MOXHO M3MEHATL B npepenax ot
O[HOI OO TPUALUATH MUHYT.

Ecnu Harpyaka ¢opmuposatens tpe-
6yeT OfHOMNONAPHOIO NMTaHWA, MOXHO UC-
NoNL30BaThk BbIXOAHYIO CTYNEHb HA TpaH-
3UCTOpe, Kak nokasaHo Ha puc. 1. 3pecs
Harpy3koil TpaHaucTopa VT1 cnyxuT aey-
kool onosewarens MNKW-1, npumense-
Mblid B CUCTEMAX NOXAPHO-OXPAHHOW CUr-
Hann3aumu. Ero HanpsxeHwe nutaHua —
1243 B; notpebnsemsbiii Toxk — 20...40 mA.
3eykoBoe pnasnexnwe, obecneqvsaemoe
onoeewarenem, pocrturaer 105 pb. 3to
YCTPOWCTEO § UCNONL30Ban AR OTNyrmea-
HWA NTUL, B NEPVMOA CO3PEBaHNA YpOXas.

OnucanHbi dopMupoBaTens ANVHHBIX
MMMNYNBCOB MOXET HAWTV NPUMEHEHWE W B
Apyrux yctpoicTeax, roe He TpebyoTcs
TO4YHbIE BPEMEHHLIE WHTEpPBAaNbl, Hanpw-
Mep, ANA aBTomartMaaumm obcnyxveaHua
aksapwuymoB. MHKYBaToOpoB (Npu cooTeeT-
CTBYIOLLEIA KOHCTPYKLIMM MCMONHUTENBHbLIX
y3nos). =
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PAOWO Ne 7, 2010

NMpuctaeka ana ynpaBneHus

MUKpoapesnbio
C. IMTUBUH, r. Mocksa

CTPOICTBO, ONVWCaHHOE Huxe, obner-

4aeT NPOoLUECC CBEPJIEHMA U 3EHKOBKN
OTBEPCTVIA B NEYATHBLIX NNatax py4HbIMW
MUKPOOPENSMY, BbINONHEHHbIMW HA OC-
HOBE 3NEKTPOABWratenein NOCTOAHHOIO
Toka ¢ pabourm HanpaxeHnem 12...27 B.
OT NpUCTaBkM1 aHanorM4yHOro HasHa4yeHus,
onucanHoi B ctatee C. Carnaesa "Ynob-
Haa mukpogpens” ("Papmo”, 2009, Ne 9,
c. 29, 30), oHO OTNMHEETCH NNaBHBLIM CTap-
TOM pOTOpPA, T. €. OTCYTCTBUEM Ha4aNbHOIO
"pbiBKa”, 1, KPOME ITOMD, HE HYXO3ETCs B
crabunnaaTtope HanpsxxeHus DA1.

Mon HayaneHbiM "pbLIBKOM™ 30€ck NoA-
pasymMeBaeTcs KOPOTKMA MO BpemeHwu
pexum paboTel ABUraTens Ha Makcumans-
Hbix 0BopoTax nNpu nNogaqye HanpsXeHws
NWTaHWs, BO3HMKAIOLWWIA U3-3a HepocTa-
TOYHOIM EMKOCTW KOHOeHcaTopa C2. Ecnn
Opens B 3TOT MOMEHT He 3akpennexHa u,
Hanpymep, nexur Ha pabouyem cTtone ps-
LOOM C NOCTOPOHHMMW npegMeTamu, TO
OHa, CMEeCTMBLUWCbL M3-3a Pe3koro pasro-
Ha pOTOpPa, MOXET NOBpPeOvTb CBEepnoM
3TW NPEAMETBI MW PaHWUTL CNYYaHO NoA-
CTaBNEHHYIO PYKY.
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VDI—VD3 KO521A; VT4 KT8166.
Puc. 1

3T0T HEOOCTATOK HENb3A YCTPaHuTb
NPOCTEIM YBENWHEHWEM EMKOCTW yKasaH-
HOrO KOHOEHCcaTopa. Tak Kak nocne npo-
CBEpPNMBaHNS KaXaoro OTBEPCTVA ABvra-
Teno GygeT cnvwKkom AONro Bo3Bpawlars-
CH B PEXWM XONOCTOro xoda n3-3a Toro,
4TO NOCTOAHHAR BPEMEHW Pa3pAOKU KOH-
peHcatopa 3geck bonblie BpeEMEHW ero
3apanku. Kpome Toro, Heobxogumas em-
KOCTb kKoHAOeHcaTopa C2 Hanpamylo 3asu-
cuT oT koadduumeHTa nepegayv Toka
6asabl TpaHavcTopa VT1, 4To oTpuuarens-
HO CKa3bliBAeTCA HAa NOBTOPAEMOCTW yno-
MAHYTOro BhllLe ycTpoicTea. He scerpa
€CTb NOA PyKamy ¥ MUKPOCXEMHbIN CTa-
6unuzarop KP142EH12.

Wcxops w3 BhILWENepeyncneHHoro u
BeIno pa3paboTaHo YCTPOWMCTBO ynpasene-
HWUA MUKPOOPENnsIo, NPUHUMNManLHas
cxema KOTOpOro nokasada Ha puc. 1. Ha
ovopax VD1, VD2, tpanauctope VT1 wn
peaucTtopax R1, R3 BuinonHeH ctabununaa-
TOp TOKAa, Harpy3Koid KOTOPOro CNyXuT

noacTpoeyHelin peauctop R4. Crabwunb-
HOE HaNPAXEHWE C ABWXKa pe3ncTopa
yepea avoa VD3 1 yeunutens MOLLHOCTH,
cobpaHHbiin Ha TpaHaucTopax VT3, VT4
pasHoi CTPYKTYpbl, NOCTYNaeT Ha 3NeKT-
popewratens M1 1 3apaet ckopocTb Bpa-
WeHus ero potopa Ha manelx obopotax
XONOCTOro xo4a, a kongeHcatopbl C1un C2
obecne4nBaloT NNaeHbINA CTapT Npy BKIO-
HEHWW NUTaHWA.

Peanctop R7 cnyxuT Oart4Mkom Toka
3neKTpoOBuraTens, NPUYeM TOK Nponop-
uMoHaneH Harpyake Ha ceepno. won VDS
OrpaHu4MBaeT NafeHWe HanpsXXeHWs Ha
3TOM PE3VCTOPE B PEXWME CBEpPNEeHWs.
BeIXOOHOW TOK MCTOYHWUKA, BLINONHEHHOMO
Ha TpaHaucTope VT2, 3aBMCUT OT Conpo-
TuBNeHus peauctopa R5 n napeHws Ha-
npsixeHns Ha pesuncTope R7.

C yBenMYeHWEM Harpys3ku Ha ceBepno
TOK 3NeKTPoaBUratensi u HanpsxXeHwe Ha
pe3ucTtope R7 yBENMYMBAIOTCH, YTO Bbi3bl-
BaeT NOSIBNEHWE TOKa B KONNEKTOPHON
uenu TpaHaucTtopa VT2. HaunHaertcs 3a-
pagka konpgeHcaropos C1 un C2 ctabune-
HbiM Tokom. Ouon VD3 3akpwiBaeTcs, OT-
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Puc. 2

KNioYaa oT uenu asuxok peaucropa R4.
NuHeiHo HapacTalwee HanpsxeHve ¢
KOHOEHCATOPOB, KaK YXE CKasaHo Bbilwe,
nocTynaer 4Yepes YCWNUTENb TOKa Ha
anekTpogeurarens. Mo mepe 3apagku
KOHOEHCATOPOB HAaNPAXEHWE Ha NEeKTPOo-
Apvratene GeICTPO yBENWMUYMBAETCA U CTa-
HOBWTCS PaBHLIM HANPAXEHMIO NCTOYHMKE
NUTaHns 3a BLINETOM CYMMapHOro nage-
HWA HANPSXEHWA OKONO ABYX BONBT Ha
avope VD5 v oTkpeiToM TpaHsmcTope VT4.
YacTtota BpaweHvs cBepna Bo3pacrtaer
0o pabo4ei.

Mocne npocBepnMBaHUA OTBEPCTHUA
Harpyska Ha anekTpopuratens napaer,
ero TOK yMeHblUaeTcs u TpaHawctop VT2
3akpoiBaercs. Konpencarop C2 HavyvHaer
paspsxaTteca 4epea peawvcrop RE, obec-
NeynBan 3a0epPXKy YMEeHbLUEHWS 060pOTOB
A0 XONOCThIX HAa Bpems, AoCTaTouHoe Ans
TOro, 4T0Bbl BbIHYTL CBEPNO M3 NPOCBEP-

neHHoro oreepcTusa. Ytobel 3atem obo-
POTHI CHWXanMce BeICTpee, Lenb pa3psaakv
koHgeHcatopa C2 pwopgom VD4  ort-
KNoYaeTcs oT uenu koHpewcaropa C1,
paspsxaiowlerocs meanenHee. [pens ro-
TOB& K CBEPNEHMIO O4EPEOHOr0 OTBEPCTHA.

MNMpucTaBka CMOHTUpOBaHa Ha neyart-
HOIM MnaTe M3 CTEKNOTEKCTONUTa ToNwm-
HOIM 1 mM. YepTex nnatel n3obpaxeH Ha
pmc. 2.

Kpome ykazaHHbix Ha cxeme Ouo[oB
KA521A, MOXHO vcnonb3osaTk NMobbIE
ManomMoLUHbIE KpemHuessie. Manomouy-
Hble TPaH3UCTOpbl — Takxe nobble 13
yKasaHHbIx cepwit. Tpanauctop VT4 — mio-
6ot na cepwin KT814, KT816 (vnu Gonee
MOLLHBII CTRYKTYPLI p-N-p, ECNKW 3NEKTPO-
nBuratens paccyvMTad Ha GonbluviA TOK).
COOTBETCTBYIOWMIA TOK OOMXKEH Bblaep-
*KnBath 1 amon VD5.

CrnegyeTt y4yecTb, 4TO NpoOv3BeaeHue
koagPrumneHToBR nepepnayn Toka 6Gasbl
TpaHaucTtopos VT3 1 VT4 0onxHo BT He
menee 1000 NpM BbIXOOHOM TOKE OKOMO
1 A. KoHaoeHcaTopbl — uMnopTHele. [o-
CcTOsHHbIE peancTtopel — MIIT, C2-33 u
opyrve. MNMogcTpoeyHelii peanctop RS —
CN3-38a nnn CMN3-38s..

HanaxwsaHme NpucTaBkn B OCHOBHOM
COCTOMT B YCTAHOBKE MOACTPOEYHBIM
peancTopom R4 4acToThl BpaweHus poTo-
pa anekTpoasvraTens Ha XonocToM Xoae.
WHoraa Bo3HMKaeT HeobxooumocTe name-
HWTB YYBCTBUTENBHOCTL NPUCTABKK K M3-
MEHEHWIO Harpy3kK Ha CBepno. 310 Nerko
BbINONHUTE nogbopkoi peawctopa R7.
Mpn MCNONBL30BaHWUKM 3NeKTPoOBUraTens,
OT/IMHHOIO OT YKa3aHHOTO Ha CXeme,
moxeT noTpebosaTtecs noabopka KoHaeH-
catopa C1 ans OOCTUXEHWS NNasHOro
cTapTa Bpawenuna ceepna u C2 ans uame-
HEHWA BPEMEHW BO3BpaTa M3 pexuma
CBEPNEHWS B PEXMM XONOCTOro XOAa.

Ona obnerdeHns TENNOBOro pexuma
TpaHaucTtopa VT4 ero cnepgyet ycTaHo-
BWTk Ha TENJIOOTBOA B BWAE OlOpantomn-
HWEBOW NNacTuHbl pasmepammn 30x20 mm
TONWMHOM 1...2 MM,

i bohnct a bt g

KOHTpONLHBLIA NPUEMHMUK KOPOT-
| KOBONHOBUKA — uUudpoBON BCe- ;
sonHoBeih DEGEN DE1103 —
3800 pybneii.
OnucaHwe 3gech:
http://www.dessy.ru .
3akaswiBate 3geck: 107113, r. Mock-
Ba, a/a 10.
i E-mail:post@dessy.ru,
Ten. (495) 543-47-96;
8 (985) 366-87-86.

* * *

Kypchl QMCTEHUMOHHOTO 0byYeHus
NPOrpPaMmMUpoOBaHUI0 MUKPOKOHTPON-
nepos. JlabopatopHble Nnatel U nNpo-
rpammartopel gna PIC, AVR, ARM
LPC2148. KoHcTpykTopbl Ans c6opku u
roTosble curHanuaaumm GSM.

PaspaboTka 3nekTPOHHBIX
POWCTB M NPOrpamMm Ha 3akas.

E-mail: radio73@rambler.ru,

micro51@mail.ru
www.electroniclab.ru

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

no 18.00 mock. Bp.).
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Imynartop knw4yen iButton
U. BABUKOB, r. Anrapck Upkyrckoii obn.

B HacTosiliee BpeMs 3NeKTPOHHbIE Knio4u iButton n aHanornyHsie
HaCTOMIbKO LUMPOKO PacnpocTpaHeHbl, 4TO MHOTMe NOCTOSHHO HOCST
c co60oii HEeCKONBKO WWITYK OT 3aMKOB, OrpaHMYdTeneid pocryna s
YCTPOHCTB curHann3auuwn. PazpaboraHHOe aBTOPOM YyCTPOHACTBO
npegcrasnaer cobos amynsrop knovei iButton, oHo noasonser
3anucatb B NaMATb U BOCIIPON3BECTH KOL4 BOCBMM Pa3HbIX KIIIOYEH.
Hcnone3ysa 3To ycTpoOiicTBO, MOXHO He HOCHUTL ¢ cobGoii Bce Knioyn.

O CHOBOW YCTPOMCTBA ABNAETCA MUKDO-
kouTponnep PIC16F84A, n oHo mope-
nupyeT paboTy caMoit NPoCTOR MUKpOCXe-
Mbl 13 cepum iButton — DS1990A. Opyrue
MUKpOCXembl iButton amynuposate Cnox-
HEE M3-3a HanM4MA BCTPOEHHOW B HMX
namaTi. Mcnone3oBaHwe amynaTopa nos-
BOMAET Aenatb BUPTyanbHLIE KOMWKM KO-
Yeil, HO NPW 3TOM Y HEro HeT [NaeHOro
npeumyLlecTsa knodei iButton — anepro-
HeaaemucumocTn. Ecnv koHTponnep anek-
TPOHHOrO 3aMka WCNONL3YeT TONbKO
cepuitHblia Homep iButton, To amynaTtop
bynet pabotate M C KNKOYaMK Ha OCHOBE
apyrux mukpocxem — DS1991—DS1996.
YcTpoiicTeo ycnewHo npoeepeHo B pabo-
T€ C pasnMyHblMK INEKTPOHHbIMK 3amKa-
MW ¥ NMOKa3ano BLICOKYH HAAEXHOCTb.

HO YCNOBHO Pa3feniTe Ha OBE 4aCTu: C4u-
TeIBaTENb KOAA M aMynaTop. Ans ynpouye-
HWA KOHCTPYKUMKW ONA HUX WMCMNONb30BaH
ogvH pasvem, no ¢opme u rabapuram
coBnaaalowmii ¢ kopnycom F5 MicroCan.
Cxema ycTpoiicTBa nokazaHa Ha pwc. 1.
MwukpokoHTponnep paboTaeT no nporpam-
Me, KOAbl KOTOPOI NPUBELEHEI B Tabnuue.
B Helt xe ykazaHa ero koHdurypauws.
Beina eeibpaHa TakToBan 4acToTa MUK-
pokoHTponnepa 10 My, noseonsiowan
peanu3osaTte TpebyemMblie BpeMeHHbIE na-
pameTpbl AN BXOAHbLIX W BbIXOLHLIX CUr-
Hanoe. B pexume cuuThiBaHMA KOOA KO-
ya peaucTtop R4 nogknioyeH K NMHWK NK-
TaHuA +5 B uwepes nuHuio nopra RAQ, a
WHPOPMAaLUMOHHbLIA CUrHan noctynaet Ha
nvHnio nopta RA4. B pexume amynsaumm

R4 47k R12100 XS:/
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Puc. 1

Onncanune paboTel 3NEKTPOHHBIX KO-
yelh Ha OCHoBe MuWKpocxembsl DS1990A
(nanee kno4) MoxHO HainTK B [1]. Y106
aMyNUpoBaTh KN4, HeobxooMMo BOC-
NPOM3BECTU Ero IKBMBANEHTHYHID 3MeK-
TPUHECKYIO 4acTb W anroput™m paboTobl.
MwukpokoHTponnep PIC16FB4A nmeer ece
BO3MOXHOCTW ANA PELIeHWUN 3TOW 3a0aqu.
BHyTpeHHusss EEPROM o6vemom 64 Gaiira
NO3BONSET XPaHWTb BOCEMb KOOOB KO-
yeit no 8 6ainT kaxablin. YCTPOWUCTBO MOX-

nuHuA nopta RA4, coegmMHeHHas ¢ NUHUEeR
nopta RBO, o6pasyeT BbiXOA U BXOL KO-
4a COOTBETCTBEHHO. C NOMOLLbID peaunc-
Topa R13 wmutupyetcs 1ok, "notpebnse-
MbliA” knodom (okono 5 mkA). Crabunn-
TpoH VD1 1 pesnctop R12 BeinonHsioT 3a-
LWMTHEIE DYHKLMK.

3nemMeHTsl CBETOOMOLHOIO WMHAMKATO-
pa HG1 c 06uWmM aHooOM NOAKMIOYEHBI K
pa3HeIM NOPTaM, HTO HE O4YeHb YAOBHO C
TOYKW 3peHnn pa3paboTku NporpamMmel, HO
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Jo 1 komaHga READ ROM
(:2%200"IDM % | (33H), TO a3mynATOp
}'{(?2;‘ —Th % offt c4 K XS HauMHaeT Bblaady Kopa
Bo cemMencTea kKno4a, ce-
vri| 8% cf(\.\lb e i pUAHOTO HOMepa U
I ||I i'; i KOHTPONLHON cykmu.
T == I"tqcr:;ne NPOHTEHNS "KIIO-
I = 4a" uenessiM YCTPOW-
m vof t CTBOM 3MYNsATOpP BbI-
R1D<—to o> Qe Ocuwn<«—o R4 kniouaoT. Mporpamma
R <—o ol—»Rg R9 <«—te 09 100 e}—»R10 HanucaHa Ha fs3bike
K eoie14 DD1=—1e RE =—fo o o of—» RN accembnepa MPASM wm
K sue.12 DD1<—to ot—=R8 R7 =—o 0 o or—»Keme3HG1 grnaxena B cpepe
K swie.13 DD <—fo o1—R7 o MPLAB IDE v8.10.
= oS0 MNocne BkAKYEHUNA
o o
ki eT—>R6 R aMynsiTopa Ha MHAW-
A RE =—1o, o xatope HG1 otobpa-
o1 180 xaetcs umdpa 0. MNo-
coo CNEfoBaTensHo Haxu-
e 21 Man Ha kHonky SB1
B .l "Homep”, BuibupaiT
HOMEpP TEKYLUEeW 3anu-
Puc. 3 cv ot 0 go 7. B atom

NO3BONAIOT NOAKMIOYaTh HENOCPEOCTBEH-
HO K NeYaTHoIA Nnate NPoBOAA ONS BHYTPU-
CXEMHOro NporpaMMupoBaHus MWUKPO-
KoHTponnepa. Nuranue yctpoicTea — OT
OQHOro ranbBaHWHECKOro 3nemeHTa (Ha-
npsxeHuwe 1,5 B) Tunopasmepa AA. Mak-
CUManbHbIK noTpebnaemelil Tok — 75 MA.
Ana nutanus mukpokoHTponnepa DD1 wm
ceeToauMogHoro mHavkatopa HG1 npume-
HeHbl NoBblWawWwWiA npeobpasosarens
HanpsxeHua Ha TpaHauctopax VT1, VT2
[2, 3] v cTabunuaaTop HanpsxeHua DAT.

Mporpamma aMynaTopa peannayer cne-
aylowme GyHKLMK: YTeHWe Kopa Kniova ¢
COXpaHeHWeM B NamATH, W3BNEYEHWE W3
namaT HOMEpa paHee COXPaHEHHOro u
ero "socnpounssenexune”. Hambonee cnox-
HOI4 OKa3anace 3afa<a nNpaewuiLHO peanu-
30Bath GyHkumio MASTER RESET, T. e. yc-
TAaHOBKY B MCxoAHoe cocTtosHwe. [leno B
TOM, 4TO pasHbleé CHMTLIBATENN NO-pa3Ho-
My o6HapyxusawT "npuknagsisaHue”
Knioya. B HeKoTopbIX Ha NPUEMHOM KOH-
TakTe yCTaHOBNEHO HanpsxeHwe +5 B, n
OHW pPEearvpyrT Ha KPaTKOBPEMEHHHI
cnag 3Toro HanpsaXeHws Npy NogKNoYe-
HWUK KNioYa. [pyrve onpaiumnearoT KOHTaKT
nepuoguyeckn. ECTe u Takue, y KOTOpLIX
Ha KOHTaKT NocTynaeT MMHYCOBOE Hanps-
XEHWE, W OHW ONPEOENAT NOAKNOYEHVE
KJKO4a MO HYNEBOMY YPOBHIO HAMNPSXEHWUS.

MNMoatoMy NPUMEHEH CNeAYIoLWMIA Npw-
emM: npepeiBaHMa 3anpeuwatTcs, a TOIF
(pa3psa NnepenonHeHUs TaiiMepa) npose-
pAeTcs NPorpaMMHO OOHOBPEMEHHO C
NPOBEPKON HaNW4MA MIIOCOBOro Hanps-
XEeHWs B OOHOM uuvkne. 3TO No3BONser
onpeaennTb, Koroa NpouCXogmT NPUHY-
AuTenbHbIM CBPOC MNK NUTaHWE Ha KoY
nogaHo NpM NEPBOM NPUKOCHOBEHWM.
Takxke 0718 NOBLILLEHWA HAOEXHOCTH CHX-
ThIBAHWA OAHHLIX OT KJ1I04a MCNOoNb3oBaHa
nporpamMmHas npoeepka ¢nara npepsisa-
Hua ot RBO, HO He B 06paboTynke npepbi-
BaHWii, a B CaMoil NporpamMmMe:

btfss INTCON, INTF
goto

BMé&é:
btfsc PORTB,RBO
goto

Ecnu npepeieasma ot RBO 3anpetuts,
1o paspan INTF B8 permctpe INTCON
MOXHO aHanNM3npoBaTh NPOrPaMmHo, 4TO

[aeT HeCKoneko npewmyulects. Bo-nep-
BbiX, Ha Bxoge 6noka npepsiBaHWA ycTa-
HoBneH Tpurrep LWmurTa. 310 Cyuwect-
BEHHO MNOBLILLAET NMOMEXOYCTOWHUBOCTL B
Cny4ae HeyCcTOM4MBOro KoHTakTa. Bo-sTo-
pbIX, UCNOMNB30BAHME NPOrPaAMMHOI0 4YTe-
Hus ¢nara NpepeIBaHUA NO3BONAET aCKH-
XPOHHO OMpegenuTe Havano ¢poHTa ¢
NOMOLLLID MPOrpaMMHOro onpoca co-
CTOAHWA BXOAA U cnaga umnynsca onaro-
naps yctaHoeke ¢nara npepbiBaHus. 310
obneryaet 3apadyy CUMHXpPOHW3aUUU YCT-
poiicTea ¢ mactepom. MNocne obHapyxe-
HWUA NOOKNKYEeHNs NporpaMmmMa GopmMupy-
eT UMNYNbC NPUCYTCTBUA W NEPEexoamT K
npueMy KomaHaosl or 3amka. Ecnu 3To

pPEXUME MOXHO BbIOGU-
paTe HOMEp 3anMcy U COXpaHUTb B Nams-
TV NOA 3TMM HOMEPOM KO, HOBOrO Ktoua.
Tak, nocne euibopa, Hanpumep, Homepa 0
NPUKNaALIBADT K CHUTBIBATENO KNOY
{pmc. 2). KpaTKOBpEMEHHO BbiCBEYU-
saetca cumeon "P" (Program), 4to 03-
HayYaeT yCneLlHyo 3anucb Koda KioYa B
namMaTb Nog 3TuM Homepom. Cnenyet 06-
paTUTb BHUMaHWEe, 4TO KOHTPONb COAEp-
XUMOro NaMsATK He OCYLLECTBNAETCH, NO-
3TOMY HOBas 3anuce BCErga cTupaeT npe-
ObIAYLLYI0 3annck 6e3 npeaynpexaeHns.

IMYNSUMID KNOYa Ha4YvHawT nocne
BeibOpa HOMeEpa 3anucu C HaxaTwa Ha
kHonky SB2 "Crapt”. MNpw 3TOM Ha MHAW-
Karope BbiCBEYMBAETCA "Tupe" (anemeHt
G). Tenepe MOXHO MPUNOXUTE YCTPOW-
CTBO K CHUTHIBATENIO 3aMKa B3aMeEH CTaH-
[apTHOro Knoya.

B yCTpoiCTBE NPpUMEHEHL! PE3UCTOpPSI
MT, C2-33 (R4—R12), ocTansHeie — ons
NoBepXHOCTHOro MoHTaxa P1-12, PH1-12
Tvnopa3amepa 0805. OkcuaHble KOHOEH-
caropbl — UMNOPTHLIE ManorabapuTHeie,
C5 — K10-17, octaneHeie — kepamuiec-
KMe Ons NOBEPXHOCTHOMO MOHTaXa TUMo-
pasmepa 0805. KHonkn SB1 n SB2 — ¢
camoso3Bpatom SDTX  paamepamwu
6x6 MM 1 BeicoTOM 9,5 MM, Ecnu npume-
HUTL KBApLEBLI pe3oHaTop B kopnyce ¢
TPemsi BbiIBOAAMW M BCTPOEHHBIMK KOH-
pexcaropamu, koHgeHcatopsl C1 1 C3 He
ycTaHaenveawT. TpaHchopmaTtop Hamo-
TaH Ha marHutonposoge K10x6x4,5 u3
¢epputa 2000HM. Kaxayro obMoTky Ha-
MaTbIBaKT BABOE CNOXEHHBIM NPOBOAOM,
COEAMHAA 3aTEM KOHEL, 0QHOMO NPoBoAa C
Ha4sanom gpyroro. O6moTka | cogepxut
10x2 BuTKOB, a obmoTka Il —70x2 BuTKOB
npoeoga MN3B-2 0.2.

[ns M3roToBNEHUA NEYATHBIX NNaT NpW-
MEHEH OQHOCTOPOHHE (ONLMMPOBAHHLIN
CTeKnoTekcTonuT TonwmHon 1,5 mm. Bee-
ro nedaTHbIX nnar gse, c6opKy Ha4MHaIoT C
Nnnarel, HA KOTOPOW Pa3meLLEHbI SNEMEHTbI
npeobpasoBarens HanpsXeHus 1 CBETO-
OMogHeln nHpwkatop (puc. 3). CHavana
cobupaioTr npeobpa3oBatens Hanpsxe-
HWA, cTabunNM3aTop v NPOBEPSIOT UX pa-
6orocnocobHocTe. MNocne nogayn nuta-
HWSA Ha koHgeHcatope C2 nomkHo GbiTh
HanpsxeHwe okono 9 B, a Ha BeIxope cTa-
6unuaatopa DA1 — 5 B. Ecnu npeobpaso-
Batefnb He paboraer, BCSMOX 10, NpuaeT-
CS NOMEHATL MECTaMW Sol3J401 OAHON U3
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Puc.7 |

obmoTok TpaHcdopmaTtopa. KHonku
yCTaHaBNWBaKOT CO CTOPOHBI NEYaTHBIX
NPOBOOHWKOB. Y CBETOOWOLHOMO WHOMW-
katopa oTrvbalT BLIBOALI NOL NPAMBbIM
YINOM, HEMHOIO YKOpadvealoT v npunauv-
BaKT K NMeYaTHsIM NPOBOAHUKAM Kak 3ne-
MEHT ONnA NOBEPXHOCTHOrO MOHTaXa.
3atem BnawvBaoT peancTopsl RS—R11 1
MEXMNATHLIE NEPEMbLINKW U3 OrONIEHHOIO
npoeoga. ATV Pe3ncTopbl U NEpembIYKn
BbINONHSAIOT QYHKLWIO COEANHUTENEI ABYX
nnar.

3arem MOHTUPYIOT NNarty, Ha KoTopoii
yCTaHOBMEH MUKPOKOHTpOnnep (pwuc. 4).
Ero npepsapwtensHO NporpammupyiorT.
HO BO3MOXHO W BHYTPUCXEMHOE MNpoO-
rpaMMuMpoBaHue, A8 3TOro K Nnarte npu-
navearT NpoBoga OT nporpaMmaropa.
OnemeHThl 4NA NOBEPXHOCTHOrO MOHTaXa
yCTaHaBNMBAKOT CO CTOPOHbLI MEYaTHbLIX
NPOBOAHWKOB. AKKYPATHO COBOMHSAIOT ABE
nnatel araxepkon (puc. 5) tak, 4Tobbl
neYaTHble NPOBOAHWKK BLINW Ha BHELUHEN
CTOPOHE, a NEPEMBIYKM 1 BLIBOAL! PE3UC-
TOPOE Mnonasnu B COOTBETCTBYIOLME OT-
sepctva. O6ulan Beicota cbopkw, 3ame-
DPEHHaA M0 BHELLHWM MNOBEPXHOCTAM NNar,
He pomkHa npeebiwats 10 Mm.

CHopky nomMeLwamT B NNactMacco-
Bl kKopnyc-kacceTy BAT/HOLDER AA2
SBH-321AS, npegHasHayeHHbIin Ana AByx
aNemeHToB Tunopasmepa AA, 8 UMEHHO

O-‘.

Puc. 6

Ha MecTo oAHoro anemedTa (puc. 6).
JBMXKOBLIA BLIKNKOHATENE NUTAHWA YXe
BCTPOEH B yKa3aHHell kopnyc. KoHCT-
PYKUMA KOHTAKTHOrO YCTPOWCTBA nokasa-
Ha Ha puc. 7. B kopnyce 1 penaiwoT oTBEp-
CTMA N8 MHAMKATOPA, ToNnkarenem KHo-
NOK W AenaiT OTBEPCTWE Mo NoTanHoW
BUHT M2,5. Camo yCTPOWCTBO COCTOMT M3
BHELLHEro 3nemexTa 2 (CtakaH U3 natyHu
C TONWMHOW cTeHok 1 MmMm), waonatopa 3
TONWWHOW 2 MM (NONWCTUPON) U LIEHT-
pansHOro anemexTa 4 (natyHb) TONWWHON
2,5 mm c peasboit M2,5 B ueHTpe. Mepepn,
cBopkoit Nog, BHELHWIA 3NeMeHT 2 1 Kpe-
MEXHLIA BUHT NPOKNaALIBaI0T OrONEHHbLIE
npoeoga 5, KOTOpLIE COBOMHAIOT C COOT-
BETCTBYIOLMMKW 3NEeMeHTaMmu Ha nnare.
Cpea nog yrnom 45” Ha ueHTpansHOM arne-
MeHTe 4 npegHasHadeH gna coefuHeHus
C K/HOM, KOO KOTOPOro CHMTHLIBAKOT.
BHewHu Bug amynaTopa nokasaH Ha
puc. 8.

JansHenwuM ycOBEPLUEHCTBOBAHWEM
KOHCTPYKLMW MOXeT ObiTb NpyMeHeHue
6onee MOLWHONO MUKPOKOHTPONNEpa, Ha-
npumep PIC16F628A. 3710 no3sonut yee-
nM4uTe 0DbEM NamaTU ANA XpaHeHUs
KOAOB WecTHaauarKk knoyein. Npu atom,

VCMNONB3YS OOHY U3 NVHWIA NOPTa, Hanpw-
mep, RA3 1 gecATUYHYIO TOHKY Ha MHOWKA-
TOpe, MOXHO oToBpaxats Homepa 6onb-
we 9. BaaMeH nossilatouwiero npeobpa-
30BaTENA W ranbBaHWYECKOro INeMeHTa
Ha 1,5 B Bo3amoxHO npumeHnTs Barapeio
nuTanus Ha 12 B — A27 unm A23. 31o no-
3BONUT YNPOCTUTL KOHCTPYKLMIO, HO Ha-
AEXHOCTL paboTbl NPy 3TOM CHU3UTCS, NO-
CKONMbKY eMKOCTb 3TMx Batapeit cywect-
BEHHO MEHbLLIE, YeM O[IHOr0 anemMeHTa AA.

JIUTEPATYPA

1. DS1990A — Serial Number iButton. —
<http://www.maxim-ic.com/quick_
view2.cfm/qv_pk/2829>.

2. Yanneirmuu A. MNpocton npeobpa3zoea-
Tens HanpsxeHws. — Paguo, 2001, Ne 11, ¢. 42.

3. KaenieB A. MmnynbcHeiia BN © akycTyec-
KMM BolKNiovarenem p[as MynstuMetpa. —
Paawo, 2005, Ne 6, c. 23, 24.
| Or pegaxymn. Texct ¥ koAb NporpamMme: |
| MUKDOKOHTPONNEPE SMYNATOPA KMKOHEI HAX0-
| narcs Ha Hawem FTP-cepsepe o agpecy
| <ftp://ftp.radio.ru/pub/2010/07 /emul.zip>

MOAYNbHAR PEKJTAMA

MNpogaem MenkvM U KPYNHBIM |
onTomM GeIBWYKD B ynoTpebneHun u
HEKOHAMLMOHHYIO BbITOBYIO TEXHUKY U
3NEKTPOHUKY.

TenedoHb onna cBA3M:
+7(909) 646-48-25; +7(916) 674-45-25.

* kK

Beicbinaem no4toi pagvonobu-
Tenbckme Habopel, paanoaeTant.
Karanor 6ecnnatHoit. KoHBepT C
obpaTHeIM anpecom obn3aTenex.
E-mail: ppelecom@udm.ru.
426034, Wxesck, a/a 3503.

* * *

MNpegnaraem yHUBEpPCaNbHLIA
nporpammatop WizardProg-77USB.

Kpatkuwii nepedeHs nopnepxuea-
EMBbIX TMNOB MUKDOCXEM:

EPROM: 2716-27C080;

EEPROM/FLASH: cepun 28, 29, 39,
49, 50 pasHbIx NPOM3BOAUTENEN, INEKT-
pudeckn crupaemibtie 27CXXX Winbond,
Firmware/Hub; MCU ¢wpm Intel, Atmel,
Philips, Winbond, Microchip;

SEEPROM: 24Cxxx, 93Cxx, 25LCXX;

GAL/Nornyeckue matpuupsl: 16v8x,
20vBx, 22v10A.

Bce mukpocxembl B kopnyce DIP
NpoOrpaMMUpYIOTCA B EAWMHON pO3eTKe
ZIF-40 ARIES 6e3 npumeHeHus anan-
Tepoe. [Nporpammarop nuTaeTcs oOT
nuHuKM USB, He HyxeH Bnok nuTaHus.

Uena — 3300 py6.

www.wizardprog.com

Ten. (351) 265-46-96.

* *

ARDUINO, FREEDUINO, SEEEDUINO
MEGA, nnatel paclwmpenuii (shields),
MaKeTKu U MHOTO€E Opyroe.

WWW.ADVEGAM.COM

1 WWW.KIBORGOV.NET

Mpuem 3akazos: (495) 766-8310,
sales@kiborgov.net

Joctaska kypbepom no Mockee,
noyToil no Poccuuw.
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MaTb KOHCTPYKLUNUN C HEOObIYHbIM
ucnono3oBaHuem KP142EH19

U. HEYAEB, r. Mocksa

Nepeknioyarens TMpNsHA

HecMoTps Ha NPOCTOTY peluaemon 3a-
[ayv, nepeknyateny AByx rMpnsaHn Ao
CUX MOp NONb3YIOTCA HEManow nonynap-
HOCTbLIO. BapuaHTt Takoro ycrpouctea C
MCNonbL3o0BaHueM mukpocxem KP142EH19
W CUMWCTOPOB NpeacTasneH Ha puc. 7.

X1

KPBIBAIOTCA W TUPAAHAL], NOAKNIOYEHHbIE K
poseTtkam X2 u X3, nonepemMeHHo 3axu-
ralTcA 1 racHyt. MakcumansHas mouy-
HOCTb KaXOOW TMpnsHAbl MOXET A0CTU-
rate 2500 BT.

DNertanu nepexnoyarens pasmeLlanT
Ha nevatHoil nnarte (pmc. 8). KoHpoeHca-
Topel C1, C2 — cepun TK pupmel Jami-

~220B

“MpnsaHaa 1"

R1 VD1, VD2 1814A
100 VD3, VD4 1N4005
VS1, VS2 BT138-600

|
11+

ZRvD2

vD3

Il

“MmpnaHpa 2°

DA1. DAZ KP142ZEH19

can.nhxmoa"'

Puc. 7

Il R8 470«

—1 ¢
== 33 MK x
Ll x25B

HanpskeHua Ha Mukpocxemax DA1 v DAZ,
BXOAb! YNpasneHua KOTOPbIX COEOMHEHL! C
LEenUTensaMm HanNpsHXXeHus nuTaHus, obpa-
30BaHHbIMK peaucTopamu R1, R2, R4, RS
W parunkamu yposHs sogbl E1 u E2. lMo-
cnegHve NpeacTasnaioT coboi Nnapel pac-
NONOXEHHbIX B rOPU30HTANBHON NNOCKOC-
TV NapannensHo ogviH Apyromy mertannm-
4YECKUX CTEPXXHEN, 3aKkpenneHHbIX B nnac-
TVHE U3 U3ONALMOHHOro Matepwana. flar-
4uk E1 ycTaHoBNEH B HWXHE 4actu pe-
3epeyapa, E2 — B BepxHeil. Harpy3skoi
obeunx Mukpocxem cnyxar obmoTka pene
K1 v peawctop R7, napannensHo KoTopo-
My nogxnyeH ceetogwog HL1, cnyxa-
wuii uHamkatopoMm pabotbl Hacoca. Uc-
TOYHUMK MWMTaHWs asTomMara COOEpPXUT
noHmwxawwmin TpaHcopmatop T1, Bbi-
npamuTens Ha guogax VD1—VD4 u crna-
XKMBAIOLLMIA Nynbcaummn koHpeHcatop C3.

C BKNIOYEHWEM NWUTAHWA BbIKNIOYaTE-
nem SA1 npy ManoMm Konu4ecTse BoObl B
pe3epeyape CONPOTUBAEHME Mexay
anekTpoaamu pgatymkos E1 n E2 senuko,
Ha BXOL, ynpaeneHus mMukpocxemsl DA1
nocTynaeT NpakTUYeCcKn BCE HanpsxXeHue
niTaHus U oHa oTkpoiBaetcs. Mpu 3ToM
aaxuraetca ceeroguon HL1 v cpabatbl-
gaeT pene K1. Kontaktamun K1.1 oHo pa3-
GnoknpyeT uenb ynpaeneHus MUKpPOCXe-
moit DA2, B pesynkrare 4ero oHa Toxe
OTKpblIBAETCA, a kKoHTaktamm K1.2 nog-
K/l04aeT Hacoc K cetu. Hauunaetca 3a-
nonHeHue pesepeyapa.

R1 DA1, DA2
KP142EH19

38
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Puc. 9

o-o
R3 1 3 1 3 VD3

Cc3

VD4

I i

con, C3 — K73-17, peauctopbl —
MNT, C2-33. Mpn MOWHOCTU MMPNAHL
menee 200 Bt cumucTopbl MOryT
paboratb 6e3 TennooTeBOpa, nNpwv
6onblieid MOLLHOCTU OH HEOGX0aUM.
Hanaxueanue nepeknoyarens
ceogutcH K nogbopy peanctopos R2,
R7 no HapexHOMY OTKPbIBAHWIO CUMK-
CTOpPOB, 0AHAKO WX CONPOTUBNEHWE HE
AonmkHo 6eiTe MeHee 100 Om. HYacToTty
NePexKNioYeHnn rupnaHa npu Heobxo-

1 1 F
V51 V52
2 2 K X1-X3
K X2 KX3

Puc. 8

BmecTe ¢ anemeHtamu R1—R7, C1 muk-
pocxembl 00paayloT mynsTuBMbpatop.
YactoTa reHepupyembix konebaHuii npa-
MOYronbHOW HOPMbl 3aBUCKUT OT EMKOCTH
koHaeHcaTopa C1 v cOnNpoTMBREHUA pe-
auctopos R4, R5. Mpwu paboTe ycTpoiicTea
cumucTopsl VS1 1 VS2 nooyepegHo or-

Hayvano cm. 8 "Paguo”, 2010, Ne 6

1 OMMOCTM M3MEHSAIOT NoabopoM KOH-
l neHcatopa C1.

Mnaty n cMMWCTOPLI pa3MeLLaT B
nnacTMacCcoBOM KOpPMyce noaxoas-
LMX pa3mepos, po3eTtku X2 u X3 ycta-
HABNMBAIOT Ha ero CTeHKax.

KX

=

ABTOMaT yripasneHMsa HacoOCOM
BOAOKa4YKH

Mpepnaraemulit asTOMaT ynpasnsier
HAacCOCOM, YCTAHOBMIEHHLIM, Hanpumep, B
Konogue, W NO3BONAET NOAAEPXWBaTb
3a0aHHEIN YPOBEHL BOAbI B HANONHAEMOM
pesepsyape (ckaxem, Bouke). OcHoBa
ycTpoicTea (puc. 9) — komnapartopbl
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Kak Toneko BOAa NOAHWMMETCA 40
YPOBHA pPacnonoxeHus 3NeKTpoaos AaTt-
yuka E1, ero conpotveBneHue pesko
YMEHBLUMTCA (M3-3a 3NeKTPONPOBOAHO-
CTW BOAbLI) W HanpAxXeHwe Ha Bxoae
ynpaeneHus mukpocxemsl DA1 crtauer
meHblwe 2,5 B. Mukpocxema 3akpoercs,
HO PEne He OTNYCTUT, NOCKONbKY OCTaHET-
CA OTKpbiTOM Mukpocxema DA2. Korpa xe
BOAA NOAHMMETCA A0 YPOBHSA aNeKTPoaOB
natinka E2, mukpocxema DA2 zakpoert-
CH, CBeTOAWOoA NOracHeT, pene oTnycTuT
W ero KoHTtaktel K1.2 oTknioyar Hacoc, a
K1.1 BHOBb 3aBN0OKMPYIOT UENL ynpasne-
HUA MUKPOCXEMOW.

Mo mepe pacxopa Boabl YPOBEHb €€ B
pe3epeByape ONYCTUTCHA CHadana Huxe
anekTponoe paryvka E2. Ho nockonbky
oHW 3abnokvpoBaHbl kKOHTakTamu K1.1,
mMukpocxema DAZ2 He oTkpoeTcsi. U Toneko
KOrga BoOa ONYCTUTCH HWXE 3NEKTPOAOB
patumka E1, BHOBb OTKPOETCH MUKPOCXe-
wma DA1, cpaboTaeT pene 1 LMKn 3anonHe-
HWA W NOCNENYOWEro ONOPOXHEHUA
pesepeyapa NOBTOPWTCHA. YyBCTBUTENL-
HOCTb YCTPOWCTBa PErynvpyloT NoacTpo-
eyHsIMKM pe3aucTtopamu R1 1 R4. Uenwn

R3C1 n RBC2 nopaensioT noMexu w
HaBOAKW

YepTex nevartHoil nnatbl aBTomara
w3obpaxeH Ha puc. 10. OHa paccuuTaHa
Ha NPUMEHEHWME NOCTOSHHBLIX PE3NCTOPOB
MNT, C2-33, noacTtpoeuHsix CMN3-19a w
OKCUOHBIX KOHAeHcaropoe cepun TK dup-
mbl Jamicon. Ovoast 1N4005 3ameHumbl
nobeimMu apyruMu  manorabapuTHeiMu C
NPAMBLIM TOKOM HE MeHee 100 MA 1 oBpar-
HbIM HanpsxeHvem He mexee 400 B.

TpancdopmaTtop T1 — NOHWXAOLWMNA C
BTOpM4HOIM oBMOTKOW Ha 12 B npu Toke
100 MA. KoHTakTel pene K1 ponxHsl BbiTe
paccyMTaHbl HA KOMMYTaUMIO NePEMEHHO-
ro Hanpsxexua 220 B npu Toke, notpeb-
naemMoM Hacocom, a cpabartbiBaTb OHO
nonxHo npw HanpsxeHun 10...11 Bw Toke
yepe3 obmoTky He Gonee 50 mA. Ecnwm
HanpsxeHve cpabaTbiBaHWA WMEeKoLWero-
cA pene Bonblue yKasaHHOro 3Ha4eHus,
cnegyer npuMeHWTb TpaHcdopmartop ¢
BTOpW4YHO oBMoTkOM, oGecnednBaloweit
Ha BLIXOLE BbLINPSMWTENA HanpsxeHue,
NpeBLILLAOWEE Ero NpUMepHo Ha 4...5 B
(Ho He Bonee 30 B). HoMuHaneHoe Hanps-
xeHwe koHpeHcatopoB C1—C3 B atom

cny4ae OonxHo Obite Bonbwe BbiNpsm-
NIEHHOT 0.

HanaxweaHue ycTpoiicTBa 3akn4aeT-
cA B noabope peauctopa RT (kputepum —
TOK Yepe3 CBETOAWOA,. HE NPEBLILLAIOLLMIA
[ONYyCTUMOro 3HA4YeHWs) v YyCTaHOBKE
NOACTPOEYHLIMW PE3NCTOpamMn HyBCTBUW-
TENLHOCTW, NPU KOTOPOM MUKPOCXEMb
HaAEXHO 3aKpbLIBAIOTCA NPV OOCTXEHUN
BOAOI YPOBHEW PacnonoxXeHus 3NeKTpo-
nos parivkos E1 w E2.

Ot pegaxymm. Bce onucaHHeIe KOHCTRYK-
LK, 38 UCKTIOYEHWEM ABTOMATA YIPABNEHUS
| Hacocom BOLOKAYKM, raIbBaHWYECKU CBA3aHb!
¢ ceTbio 220 B, no3atomy nNpy HanaxueaHum 1
! B npouecce akcnnyaraumn cnegyer cobmo-
| nate npasuna 3nekTPo6e3onacHocTH: He
; KacaTbCs rofibiMin PyKamu TOKOBEAYLMX Le-
ned, paboTare C XOpOWO M30NMPOBAHHEIM

| MHCTDYMEHTOM M TONLKO OOHOR DYKOW, gepxa |
LPYryo 38 CAMHOW. 3aMeHsTE geTany (Hanpm-

| Mep, npy noanbope pesnucTopos, KOHAeHcaro-

POB) MOXHO, TONLKO OTKIOYMB YCTPOWCTBO OT

ceru. |
L

—

KomMOMHUpPOBaHHbIN KOAOBbIN

3aMOK

M. HAJIETOB, r. Bomxckunii Bonrorpagckoii obn.

lpegnaraemoe ycTpoicTBo cosmewjaer B cebe pyHkymm kog[o-
BOro 3aMKa, CMCTeMbl OXPaHHOW CUrHanNN3ayvu M BepHOro 3B0H-
ka. OrnuuntensHass ocobeHHoCcTh — KkO4Q4 HabupaloTr Bcero ogHOMH

KHOMKOMH.

M Horaa, 4Tobbl n3bexarts HexenaTens-
HbIX FOCTEN, NPUXOAUNOCE OOrOBapu-
BaTkCA C HAN3KMMKW M 3HAKOMbIMK, YTOGBI
OHW 3BOHWNW B [OBEPb OMPEeneneHHbiM
obpasom. Ycnbilwas YCNOBHLIA 3BOHOK
(kop), CTAHOBWNOCK ICHO, 4TO 3BOHWT KTO-
TO 13 “"cBOMX". ITO HATOMNKHYNO HA MAOEKD
€03patk YCTPOMCTBO, KOTOPOE aBTOMaTH-
4YeCKW OTKpLIBANO 3aMOK TEeM, KTO 3HaeT
koA, OpurMHanbHOCTE KOAOBOTrO 3amka
3aKNNYaEeTCA B TOM, YTO CEKPEeTHLIN Koa
BBOAWTCS C NOMOLLBIO OOHOW KHOMKW 3a-
OAHHBIM YACNOM HAXATUIA HA HEE, NPUHEM
YYUTHIBAETCHA Kak MpogonXKMTENbHOCTb
KEXO0r0 HAXATKUA, TaK M MHTEPBAN MEXAy
HAMMN,

YCTPOCTBO MOXET OAHOBPEMEHHO Bbi-
NOAHATE GYHKLMW 3NEKTPOHHOIO KOOOBO-
ro 3amka Ha OAHOW KHOMKEe, OXpaHHoi
CUCTEMBI, @ TaKxe BXOQHOro ABEpHOro
3BOHKa C 0OHOI Menopwveit. Ecnu yctaHae-
NMBaTL YCTPOWCTBO B KBAPTWPE, TO KHOM-
KO KOOOBOrO 3aMKa MOXET NOCYXUTb
0Bbl4Hasn 3BOHKOBARA KHOMKa, KOTOPOW
OHOBPEMEHHO MOXHO DyeT NoNL30BaTL-
cA, 4106k NPOCTO 3BOHUTL B ABEpb. Ho aTta
KHOMKa He gonxHa ObiTe coeauMHeHa C
anekTpuyeckon ceteo 220 B. B npocreir-
Lwem crny4ae yCTporcTBO MOXeT pabotaTs
TOMBbKO B peXWME OBEPHOro 3BOHKA.

B pexume konoBoro 3amka K yCTpoin-
CTBY AOMKeH OblTb NOOKNKYEH 3NEeKTpo-
MEXaHU4ECKMIA (3NeKTPOMArHUTHLIA) 3a-
MOK W KNIOYOM K Hemy Byaer onpegenet-
Has NOCNenoBaTenbHOCTb HaXaTtuil Ha
KHONKy. B atom cny4ae cnenyet obecne-

4uTh BecnepeboitHoe NTaHWe, NPUMEHVE
PE3EepBHYIO akKyMynaTopHylo 6arapeio. B
pexume OXpaHHOW CcurHanusauum K
YCTPOMCTBY HEOBXOOMMO NOAKNIOYUTE
ANEeMEHT 3BYKOBOro (cupeHy) unu nioboro
Opyroro onoeelwenvs (CcBeToBoe, Tene-
¢oHHoe). CpabateiBaHWe cUrHaNM3auumn
¥ BK/IOYEHME ONOBELEHWN MPOUCXOAAT
npY OTKPBLITUKX BXOAHOW pBepu 6e3 npa-
BUNbHOro Habopa CekpeTHOro Koga wnu
3aMbIKAHUW KOHTAKTOB OXPaHHOro gardv-
Ka, B Ka4eCTBE KOTOPOro MOXHO Npyvme-
HUTL MK patuvk pgeuxeHws (NpucyTcT-
BWA), MEXaHW4HECKME WNN FEPKOHOBLIE
AaT4YNKK OXpaHHoro wnenda. Takke Bo3-
MOXHa COBMecCTHas paboTta CucTembl B
pexvmax KoAosBOro 3amka WM OXpaHHoWl
curHanuaauum. NepeknioyeHne pexvmos
OCYLLECTBAAETCH KHOMKaMW yNpaeneHus,
a MHOMKAUWA — CBETOAMOOHLIM U 3BYKO-
BbIM CUrHaNU3aTopamm.

Cxema ycTpoiicTBa nokasaHa Ha pmc. 1.
Ero ocHOBOI1 ABNAIETCH MUKPOKOHTPONNEP
DD1, koTopuit paboTtaer Ha TakToBOW
yactote 8 MIu, 3anaBaemoil KBapUEeBLIM
pe3oHatopom ZQ1, U cneguTt 3a cocTos-
Huem kHonok SB1—SB3, a Takxe Buipaba-
ThIBAET KOMaHAb! ANS BKAYEHUA MHANKA-
UMM, CUTHANM3aUMK W XPaHUT B NaMATU
CEKPEeTHEIN KoA,

MNocne nopa4yv NUTAOWEro Hanpsxe-
HWA Mporpamma noBEpPseT Hanu4ue B
namsaT MUKPOKOHTpOANEpa 3anucaHHoro
cexkpertHoro koga. Ecnv oH npucyTcTeyer,
YCTPOWCTBO MEpPEXoQUT B pexum “3amMok
3aKkpeIT”, Npu atom ceetoauwopn HLZ2 cee-

TWUT KpacHeIM uBeToM. Ecnu kon He Gbin
3anucad, yCTPoNCTBO HaXOOWUTCA B peXu-
me "OtcyrcTtBue kopa”, ceetoguopn HL2
npu 3aTOM MUraeT 3efieHbIM LBETOM, M NpU
nobom HaxaTum Ha kHonky SB1 “KHonka”
NPOMCXOAMT OTKpbITHE 3amka. CeeToanon
HL1 vHauvumpyer Hanuuue nuTalwero
HANPAXEHWA.

Y106bI 3@anucaTb CEKPETHLIN KO B
namsTe MUKpPOKoHTponnepa DD1, Heob-
XOAMMO HaxaTe Ha kHonky SB3 "3an./
Coxp.” 1 yCTPOWUCTBO NEPENAET B PEXUM
3anucuK, npu atoMm ceetoauon HL2 Gyner
noo4epeaHo BCNBIXMBATE KPACHbIM W Xen-
TbiM LUBEeTamu. BpemexHble MHTEpBansi
MEXaY UIMEHEHWAMKM COCTOSHUA KOHTAaK-
TOB KHOMKK SB1 3anuckiBAOTCH B NaMATbL
MUKpokoHTponnepa DD1 kak cekpeTHbii
kod. MNpu 3aTom Haxartue Ha 3Ty KHOMKY
CONPOBOXAAETCA TOHANbHLIM 3BYKOBLIM
curHanom. MakcumansHoe 4ucno 3anu-
ChIBAEMBIX HaXaTwil — geaguartb, npu
MakCMManbHO BO3MOXHOM WHTEpBane
mexay Humu — 30 ¢. 3anucb CEKPETHOro
KOAa NpovcXoauT nocne gsaauarti Haxa-
Twin nubo no uctevenun 30 ¢, nubo nocne
Haxatus Ha kHonky SB3 "3an./Coxp.",
nocne 4ero ycTponcTBO Nepexoavt B
pexum "Tiposepka”.

B aTom pexuMe npu 3aKpbITOM 3aMKe
ceetognog HL2 ceBetut KkpacHbim UBe-
TOoM. YT0OLl OTKPLITE 3aMOK C BHELUHEN
CTOPOHLI, HEOBXOAMMO NPaBUbHO BBE-
CTW KOfA, T. €. Haxatb Ha kHonky SB1
OnNpeneneHHoe YYMCNo pa3 C BPEMEHHbI-
MM WHTEpPBanamu, COBNagawwuvmu C
3anMCcaHHbIMKU B NaMATe MUKDOKOHTPON-
nepa. MNpu aTom pgonyck Ha BpeMEHHOW
WHTEPBAn MEexXOy HaxaTuamu Ha 3Ty
KHOMKY 38BMCUT OT 3Ha4EeHWS 3TOrO WH-
Tepeana. Hanpumep, ecnm B namaTb MUK-
pOKOHTpONnepa 3anucaH uHTepean 1 ¢,
To gonyck coctaeut + 0,15 ¢, cnepoBsa-
TenbHo, Habupaemelit kog BypeT Bocnpu-
HAT BEPHO, ECNV MHTEPBAaN MEeXAy Haxa-
TUAMK Ha kHonky SB1 Byner nexars B
npepenax 0,85...1,15 c. Npw Gonblem
WHTEPBANe OONycK NponopuvOHaNnLHO
BO3pacTaer.
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Puc. 1

Ecnu cekpeTHblii Ko, BBEAEH NPaBuib-
HO, Ha NuHuK nopTta PD6 (BeiBOA 11) MUK-
pokoHTponnepa ¢$OPMUPYETCH CurHan
BLICOKOrO JIOrM4eCKOro YpPOBHSA, TpaH3u-
ctop VT4 otkpoetcs, pene K2 cpaboraer
M cBOMMW KoHTakTamm K2.1 nopact Ha
3aMOK MNUTAKOUWEE HANPAXEHWEe N OH
otkpoetcs. Mpu atom ceetogwon HLZ2
CTaHeT CBeTUTb 3eneHoiM uBeTom. [lo
WUCTEYEHUMU AECATK CEKYHA, MUTaHWe 3aMKa
6yoet OTKNIOYEHO W OH 3akpbiBaeTCH.
Y106bl OTKPLITE 3aMOK C BHYTPDEHHEW CTO-
pPOHbI, HEOBXOAMMO KPaTKOBPEMEHHO Ha-
KaTb Ha kHonky SB2 "Otkp.”, nocne atoro
3aMOK aBTOMAaTWHYECKWM 3aKPOETCH 4epes
OECHATb CEKYHA.

Mpw yoepxaHun kHonkw SB2 6Gonee
Tpex CeKyHh YCTPOWCTBO NEpexoauT B
pexum "OxupaHve BKAKYEHWS CUrHanu-
3aumm”. Mpu aTtom ceetoamopn HL2 Haum-
HaeT MUraThb XenTeiM UBeToM (CBeTaT 0ba
KpucTanna oagHOBPEMEHHO) ¥ OCYLUECTB-
NIAETCA KOHTPONL 338 COCTOSHWMEM KOHTaK-
TOB gaTtduka (repkoHa SF1), yctaHoBneH-
HOro Ha BxogHoOW peepw. Korpa peBepb
3akpbiTa (koHTakThl SF1 3aMKHYTHI), yCT-
poicteo B TeveHne 20 ¢ oxupaet ee
otkpuiTua. B cnyyae, ecnu B Te4yeHwve
aTOro BPEMEHHOro MHTEpBana OBepb He
GynoeT OTKpbITa, YCTPOMCTBO NEPEXOoVT B
PEXWUM 33KPLITONO 3aMKa, 3TO CONPOBOX-
[AETCH 3BYKOBbIM CUrHaNOM HU3KOro TOHa
anutensHocTelo 0,7 ¢. Ecnn xe peepb
6yneTt oTKpLITa, B TEYEHWE NOCNenyioLwmnx
20 ¢ HeobGxogwmo ee 3akpblThb. [locne

3TOro KOHTPONUPYETCS COCTOSIHWE [aT4u-
Ka oxpaHHoro wneida SF2 — B HopManb-
HOM PEXWME ero KOHTaKTbl PA30MKHYThI, B
3TOM Cnyyae YCTPOWCTBO NEpPexovT B
pexunm "Oxpana”, 0 4em CUrHanusumpyer
ceeTtoamon HL2, BCnbixBas KPacHeIM LBe-
ToM. BrnioseHue pexvma oxpaHsl Conpo-
BOX,02€TCA ABOMHBIM 3BYKOBLIM CUTHANOM
anutensHocTelo 1,8 ¢ 6onee BLICOKOW
TOHANLHOCTH.

B pexume "Oxpana” kHonku SB2, SB3
3a610KMPOBaHLI, NO3ATOMY OTKPLITL 3aMOK
MOXHO TONbLKO BBOLAOM CEKPETHOro Koaa ¢
BHELIHE CTOpoHbi ABepwn. Ecnu B 3TOM
pexwuMe OBepb GyaeT OTKpbiTa APYrum
cnocoboM MK KOHTakTel partdnka SF2
BynyT 3amkHyTbl, Ha nvuHuUK nopta PB4
(BbiBOA, 16) MukpokoHTponnepa DD1 6y-
ner chOpMMpPOBAH CUrHan BbICOKOro
ypOBHA, TpaHaucTop VT1 oTkpoertcs, pene
K1 cpabortaet u ceoumu koHTakTamm K1.1
NogacT NUTaHWE HAa 3BYKOBYIO CUPEHY Ana
nogadu curHana Tpesorv. BknioyeHve cu-
peHbl CONPOBOXAAETCA OBYXTOHANbHBIM
3BYKOBLIM CMIHANOM, MpuM 3TOM KHOMKW
SB2 v SB3 ocranyTca 3abnokmpoBaHHbl-
MW, U ONSA OTKJIOYEHWA CUPEHBL! U OTKPbI-
TMA 3aMka HeobxoaumMo BEBECTWM CEKpET-
HBIA KOA,

Y3en cBeTOBOW WMHAMKALMW PEXUMOB
pabotel cobpaH Ha TpaHaucTopax VT2 u
VT3, KOoTOpble NOAAT NUTaHWe Ha ABYyX-
uBeTHblii ceetoguop HL2, npuuem VT2
ynpasnaeT KpacHeIM KpUcTannom, aVvi3 —
3eneHbiM. Peauctopst R14 v R17  Tokoor-

paHuuMBaowme. Ysen  ynpasneHus
3aMKOM M CUpeHoi cobpaH Ha TPaH3UCTo-
pax VT4, VT1 w pene K2, K1 coorser-
crBeHHo. Mpw cpabartbiBaHwv pene OHW
CBOMMW KOHTakTamu NOOAT NUTaloLiee
HanpsKeHWe Ha 3NEKTPUHECKWA 3amok
WK CUpEHY. 3BYKOBYIO MHAMKALMIO PEXU-
MoB paboTbl OCYWECTBNAET AvHaMUye-
ckan ronoeka BA1, Ha koTopyto noctynaet
YCUNEHHBIA NO MOLLHOCTK TPaH3NCTOPOM
VT5 curHan ¢ nuHum nopta PB3 (BbiBog
15) mwukpokoHtponnepa DD1. Peauctop
R18 orpaHnyveaeT rpoMKOCTbL CUrHana.
Ana nuTaHus yCTPOWCTBA MOXHO npu-
MEHWTL CETEBOM BNok NUTaHuA C BbIXOA-
HbIM HanpsbxeHuem 9...15 B 1 Tokom Ao
0,3 A. HanpsxeHwe nuTaHus GONbLUWMH-
CTBA Y3/10B yCTPOWCTRa cTabunnanposaHo
WHTerpaneHelM cTtabunusatopom DAT.
BO3MOXHO TaKXKe NoAK/IIOYEHWE OOHOO M3
ABYX PE3EepPBHbIX UCTOYHWKOB NUTaHWA —
akkymynatopHoi 6Garapeun GB1 (Homu-
HanbHoe HanpaxeHue 12 B, emkocTb
1...1,5 A-4) unu Gatapen GB2 (HoMMHane-
Hoe Hanpsxexnuwe 4,8 B, emkocte 0,3...
0.6 Ay, Hanpumep, yeTeipe Ni-Cd akkymy-
naropa Tunopasmepa AA). B nepsom cny-
4yae HanpsXeHwe CeTeBOro MCTOYHWMKAE
nuTaHna aonxHo 6ueite 13...14 B, v nopaa-
psoka akkymynatopHoi 6Gatapen GB1
npoucxoauT Yepes pesuctop R3. a npwm
OTCYTCTBMM CETEBOIO HanpsXeHus nuta-
HWe YCTPOMCTBA OCYLECTBNSETCS OT 3TON
6arapeu uepes guop VD2. Bo sTopom
cnyyae nop3apsaka Gatapen GB2 ocy-
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wecTenserca Yepe3 peauctop R13. Mpwu
3TOM NS coxpaHeHusa paborocnocobHo-
CTW 3BYKOBOW MHAWKALIMW KOHTAKT 1 BUNKK
XP7 v katon avioaa VD7 cnepyeT noaknio-
YMTb K NMHUK "6" Ha cxeme. Mpu nuTaHUm
3aMkKa ¥ CUpEeHEl OT TOMO XE& WCTOYHWKA
MATaHWA, 4TO W YCTPOWCTBO, CeTeBon Bnok
nuTaHua M akkymynatopHan Hatapes GB1
nomxHel obecnedunsats Tpebyemblin Bbi-
XOAHOW TOK, a aunoak VD1, VD2 — paccuum-
TaHbl Ha NPoOTEKaHWe 3TOro TOKa.
BONLWWHCTBO 3NEeMEHTOB pasMelleHs!
Ha Ne4YaTHol nnate M3 OAHOCTOPOHHE

¢GONLrMPOBAHHONO  CTEKNOTEKCTONWTA,
YepTex KOTOpOoi NokasaH Ha puc. 2. MNpu-
MeHeHbl peauctopel MIT, C2-33, C2-23,
okcuaHble koHaeHcatopel — K50-35 wnm
UMNOpPTHBIE, ocTaNbHble — K10-17. Ctabu-
nusatop 7805 3aMeHM Ha OTe4eCTBEHHbIA
KP142EHSA. Ovogel VD4, VD6 pomkHbl
6bITh C MaNLIM NPAMbIM NaaeHMEM Hanpa-
¥eHus (LLUoTkm unu repmaHuessie).
Ceetoavon ANI307BM 3ameHviM Ha
moboi Apyroil ¢ guameTpoM kKopnyca
3...5 MM 3eneHoro uBeTa CBeYeHus, a cee-
Togmop AJNIC331AM — nio6Goi neyxuser-

HbIA (3E/1eHbIN M KPACHLIW) C TPEMS BLIBO-
nAamu v oblmm katogom. BUHTOBbIE KOH-
TakTHble konoakun XT1, XT2 coctasneHsl U3
ABYXKOHTaKTHbIX EDS00V-02P, XT3, XT4 —
ED500V-03P (TpexkoHTakTHbie). Bunku
XP2, XP5—XP7 waroToBNEHbI M3 OAHOPAL-
Ho# Bunkwn PLS-40 (40 koHTakToB), XP3 —
U3 asyxpsgHoi Bunku HLD-40. Bunkwu
XP1, XP4 ons noaknio4eHns akkymynatop-
Hbix BaTapeil xenarensHo BuIGpaTh C KO-
YOM, YTO WCKIOYUT HENPABWNLHOE NOa-
KnoseHne. Buinv npuMeHeHsl BUNKW Ansa
NOAKNIYEHUA Kynepa BuaeokapTel, XP4 —
C ABYMSl KOHTaKTamu C warom 2.5 mm,
XP1 — TpexxkoHTakTHas BWKa, NPUHEM
CpefHWil KOHTakT yaaneH. KHOMKM MOXHO
npuMeHuTb Nbbie C CamMoBO3BPATOM,
MWKPOKOHTPOJINED YCTAHOBNEH B NaHernb.

Pene K1 n K2 — manoraGaputHeie
TIANBO HJR-4102-L-05V ¢ paboymm
HanpsxeHwem obMoTkM 5 B, conpoTtuene-
HveM o0B6MoTkM 126 OM M KOHTakTamu,
paccyMTaHHLIMK HA KOMMYTaUMIo TokKa A0
3A (120 B nepemenHoro unu 24 B nocro-
AHHOrO TOKa). JKCNepuMeHTsl nokaszanu,
4TO 3T pene HagexHo cpabaTteiBaT Npu
HanpsxeHun 3,9 B (Tok cpabatbiBaHus
27 mA). OuHaMmuyeckas ronoeka BA1 —
0,1T4-17 ¢ conpoTueneHvem 43 OM unu
apyras manorabaputHas ¢ conpoTuBne-
HWeM He meHee 36 Om.

Mnata BmecTe co cTabunManposaHHbIM
TpaHCHOPMATOPHEIM NMHEHLIM CEeTEeBLIM
610KOM NUTAHWUA C BbIXOAHBIM Hanpsxe-
HueMm 12,5 B ycTtaHoBneHa B nnacTmacco-
BOM Kopnyce paamepamu 178x70x47 mm
(puc. 3). Ha kpbiwke 3akpenneHsl CBETO-
avon HL1 v auHamuyeckas ronoska, onda
KOTOPOI CcaenaHsl akyCTMHECKWE OTBEp-
ctusa (puc. 4). Camo yCTPOMCTBO MOXHO
pasmecTuTb Ha MecTe OBEepHOro 3BOHKA.
Ecnu oHo Bynetr MCnoNb30BaHO Kak ane-
MEHT OXPaHHOW CUrHanu3aumm, ero xena-
TENBLHO pacnonararte B TPYAHOOOCTYNHOM
mecTe. C HapyXHOWM CTOPOHbLI NOMELLEHWA
pasMeLlanT KHOMKY 3BOHKA, a TaKXe Xe-
naTensbHO YCTaHOBUTL OBYXUBETHLIA CBe-
Topuop, HL2. Kpome Toro, aHanoruyHsiit
OBYXLIBETHbIA AMOA MOXHO YCTaHOBMTL U
BHYTPW TNOMELLEHUN, ONA 3TOro npe-
oycmoTtpeHa aybnupyiowan eunka XP5.
Mpu ncnons3oBanvv ABYX CBETOAMOAOB B
X aHogHble uenu cnegyet ycTaHOBUTb
TOKOOrpaHu4MBalowme pesncTopsl nNo
100 OM. lepkoH KpenaT Ha NpoemMe BXo4-
HOI nBepw, 4ToBLl NPy ee 3akpbiBaHuW
MarHuT, YCTaHOBNEHHBIN Ha ABEPW, 3aMbl-
Karn ero KOHTaKThl.

B kasecTBe paT4MKOB OXpaHbl MOXHO
npumennte MK natyvky nBvxeHus (unm
NPUCYTCTBMS) C ABTOHOMHBIM MUTaAHUEM,
rEPKOHLI C MarHUTAMM MK MEXaHUYECKNE
KOHTaKThl, pearvupyioLlmMe Ha NPOHUKHOBE-
HWE B NOMELLEHWE 3aMbIKaHWEM KOHTaK-
TOB. IOTWU [aTYMKM CIlepyeT YCTaHOBWTb
Takum obpaszom, 4ToBBl NPU BbIXOAE W3
NOMELLEHWA, KOrga BK/IOYAETCA PEXUM
OXpaHbl, KOHTaKThl AATYMKA HaX0OUNUCh B
pPa3oMKHYTOM COCTOAHMK. Kpome Toro,
nocnenoBartensHo C OBEPHBIM FEPKOHOM
MOXHO BK/IO4YUTE HECKONLKO AATYHWMKOB
pearMpyoLwmx Ha HapyLeHe pa3MbikaHm-
em koHTakTos. KHonkun SB2, SB3 ycranas-
NUBEIOT BHYTPWU NOMELLEHUA, WX MOXHO
pa3sMecTUTb M Ha KPLILLKE Koprnyca, HO
cnegyet y4ectb, 4TO KHOnka SB3 "3an./
Coxp." nomxHa pacnonarareCa Tak, HTobs!
YMEHLLUNTL BEPOATHOCTL €€ CNy4alHoro
HaxaTtua. Beibop anekTpomMarHUTHOro unu
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INEeKTPOMEXAHMHECKOro 3amka M
CUpeHbl 30eCk HEe paccMmarpuea-
ETCH.

MporpammupoBaHve MuKpo-
KOHTpONNepa MOXHO NpoOBOOWTH
BHYTPUCXEMHO, 0N\ 3TOoro sce ne-
peMbINKU C BUNKKM XP3 CHUMAIOT 1 K
HEN NOOKMOHEKT NporpaMmaTop.
HasHa4eHve BLIBOAOB 3TOW BUNKU
npu nporpamMmupoBaHuu: 1
obuwwmit, 3 — Reset, 5 — SCK, 7 —
MISO, 9 — MOSI, 11 — + 5 B. MNpwu
3TOM KOHpUrypaums MUKPOKOHT-
ponnepa ponxHa ObiTe cneayo-
weii: CKDIV8 —1; BODLEVEL2 —
1, BODLEVEL1 — 0, BODLEVELO
— 1; SUT1 — 1, SUTO — 1; CKSEL3 — 1,
CKSEL2 — 1, CKSEL1 — 1, CKSELO — 1.
Nocne nporpaMmupoBaHna NepemblHKn
yCTaHasnMearT Ha MecTo.

Mopbopkoid peauctopoe R3 u R13
MOXHO YCTaHOBWTbL MakCHUManbHoOe 3Ha4ve-
HWE TOKa noAa3apfgky akkymynAaTOPHLIX
6arapeit, a peauctopa R18 — rpomMkocTs
3BYKOBOIro curHana.

CIIBJJ.VGT OTMETUTL, HYTO AOCTONMHCTBOM
3TOro KOAOBOro 3aMKa, Kak M BCcex noaob-
HbIX, — HEBO3MOXHOCTE GU3MHECKK noTe-

pPATE KNIOY, HO eCTb M HepaoCTaToK —
MOXHO 3abbiTe kog. Cneuvduka npume-
HEHHOro cnocofa KOAWMPOBAHUA KpanHe
YCNOXHAET Nepenaqy koaa apyromy nuLy,
noaTtoMmy YCTPOWCTBO PEKOMEHOYeTCa
yCTaHaBnveaTe B NOMELLEHWW, OOCTyNn B

KOTOpOE [O0MKHbB WMMETh Nullb
HecKonbkKo 4enoeek. lMockoneky
NOBTOPWTE KOOOBYID MOCNenoBa-
TEeNbHOCTL HaxaTtwii ¢ abconioT-
HOW TOYHOCTBID NPaKTUYEeCKK
HEBO3MOXHO, NpPeaycMOTpEeHb!
AONYCKW, O KOTOpbIX pacckasaHo
Bblle. HecMoTpa Ha KaXkyLlylocs
NpoCcTOTY kOAad, 3amMoK WMeer
[OCTaTOYHO BbLICOKYHK) CTEneHb
3almMTel gaxe Npyu MUHUMAaNEHOM
yucne Haxatuini. OpueHTUpPoBOY-
Hble pacyeTsl MokKasanw, ecnu,
Hanpumep, Kof, COCTOMT BCero u3
ABYX HaXaTWi Ha KHOIMKY C Nay3om
mexay Humum He Gonee 12 c, 1O
YMCNO BO3MOXHbIX KOMBUHAaUWA Npubnun-
xaetcs k 10000.

ponnepa xoudunupanauuam :

| 3aMKa HaxoasaTcs Ha Halem FTP-cepeepe no
[upecy <ftp://ftp.radio.ru/pub/2010/07/
aklml zﬁ;)

TepmomeTp-TepmMmocTar

Ana AooMa

M. TKAYYK, r. Anmareil, Kazaxcran

B pa3nuyHbiXx MCTOYHUKAX MOXHO HailTU AOBONLHO MHOroO onuca-
HUWIf U CXEM PAa3HBIX N0 CMOXHOCTH U Ha3HaYeHHIO 3/IeKTPOHHBIX TEp-
MOMETPOB M TEPMOCTAaTOB. ABTOD YyCOBEpLUEHCTBOBan OAHYy M3
paHee onybnnkoBaHHbIX KOHCTPYKUMIA M npeanaraer ee BHUMaHNIO

yuTaTteneun.

a ocHoBy 3Toro npubopa B3AT TEPMO-

MeTp C dpyHKUWEN TEPMOCTATA, ONKMCaH-
HbIM B cTaTtee [1]. Ero BoaMOXHOCTY pac-
WKpeHbl BBEAEHWEM BTOPOro AarTdMka
Temneparypbl. HoBas ynpasnaiowas npo-
rpamma HanwcaHa Ha s3bike BASIC ¢ nomo-
weto komnunaTopa MikroBasic V5, nocneg-
HIOIO BEPCUIO KOTOPOrc MOXHO BCerga
HaWTW Ha wHTepHeT-cTpanuue <http://
www.mikroe.com/zip/mikrobasic/>.

B npubope npuMeHeHbl MHTerpanbHbie
pataukn Temneparypsl DS1820, cnocob-
Hele paboTtate B uHTepeane -55 po
+125 °C. Qo1+ U3 HUX M3MepAeT TeMnepa-
TYpYy BO3Oyxa Ha ynuue, a Opyroii — B
nomeiwieHmn. MMeHHo No nokasaHusam
BHYTPEHHErD TEPMOMETPA BbINONHAETCA
dyHkumA TepmocTata. lNpu gocTmxeHun
3apaHee YCTaHOBNEHHLIX NOPOroBLIX 3HA-
YeHWl TeMnepaTypbl BO3AyXa B NoMeLle-

HWUKM NPUBOP BKNKOHAET 1 OTKIIOHAET NIETOM
BEHTUNATOP, 3UMOK — oborpesartens.

OcHoBHblIE
TeXHWYEeCKUE XapaKTepPUCTHKKN

ABCONIOTHas  NOrpeLwwHoCcTsL
M3MEpeHUa TemMneparypsbl,

HeGonee,C ... ........ ....... 0,5
Yueno KoHTpoONUpyembix obb-

CRTOB im0 o oysrioresiaess o dawie s 4788, S 5555 2
MuHumaneHas nogaepxueae-

mas Temnepartypa, ‘C............. 0
MakcumansHas noanepxu-

Baemas Temneparypa, ‘C ...... +100
Lar yctaHoOBKM noanepxu-

Baemoi Temnepatypsl, °C ......... 1
KoMMmyTupyemas Harpyaka . ...aKTMBHas
MowHocTb Harpyaku, kBT, He

BORBE... 4 vvoncnnns Mo o omiian wssmin wts 2,2

Cxema TepMoMeTpa-TepMocTaTa uso-
OpaxeHa Ha puc. 1. OH nocTpoeH Ha Ba-
3e MukpokoHTponnepa PIC16F876A
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(DD1), B nporpamMmMHyro NamsaTs KOTOPOro
HeobxoauMo 3arpysvTb kogsl u3 daina
thrm_876Ak.hex, npunoxeHHoro «k
cTatbe. Temnepatypa, uaMepeHHan nar-
yukamu BK1 u BK2, otobpaxaercs Ha
Tabno (ase crpoku no 16 cumsonos) XK
SC1602NSLB (HG1).

Knonka SB1 npepHasHaveHa gna npu-
BegeHus Npubopa B UCXOAHOE COCTORHWME
C Nepesanyckom Nporpammsl MUKPOKOHT-
ponnepa. Knonkn SB2, SB3, SB4 n SB5
CAyXaT [ans NpocMoTpa W YCTaHOBKW
pexumoe paboTel TepMmocTata. XpaHs-
LWMECA B 3HEProHe3aBMCHMMON NaMaTH
NOPOroBbIE 3HAYEHWA TEMNEPATYPH NpU
npocMoTpe He uckaxawTtcs. McnonHm-

TENbHLIM YCTPOWCTBOM ynpasnseTt pene
K1. CpabatnisaHne pene ayb6nupyercs
BKMIOYeHnem ceetogmona HL1.

Mutraetrca npubop NepeMeHHbIM Ha-
npsxeHuem 9 B oT NoHMXaIOLWWEero TpaHc-
dopmatopa. NoTpebnaemMeiit TOK He npe-
Beiwaer 100 mA. Hanpsxenwe 5B ansa
NUTaHUA AaTYNKOB, MUKPOKOHTpONNEpa u
XKW cTabunvanpoBaHo MUKPOCXEMOIA
DA1.

TepmomeTtp-TepmMocTar cobpaH Ha aByx
neyaTHbIX Nnarax: OCHOBHOW — pa3mepa-
v 100x90 MM (puc. 2) 1 BononHUTENb-
HOIW — pa3mepamu 90x25 mm (pmc. 3), Ha
KOTOPOW pa3MellleHbl KHOMKW ynpaene-
HuA. [JononHuTeneHyio nNnaTty ycraHasnm-

BalOT HafA OCHOBHOW Ha pe3bBoBbIx BTYA-
Kax. AHanorudHeiM obpazom Hag OCHOB-
HOi NNATOIN KPensT BCNOMOraTensHyo 13
HEONEIMPOBAHHOIO CTEKNOTEKCTONUTA,
a Ha Heir — XKKW. O6wwin Bua ycTpoiicTea
B cbope (6ez kopnyca) nokaszaH Ha
puc. 4.

Pene K1 — E-15 CORMANO 12V DC,
10A 250V AC. Ero moxHo 3ameHuts Gec-
KOHTaKkTHBIM Y3noMm, onucaHHsiMm B [2]. Tok
Harpya3ku wHTerpansHoro crabwunusaTtopa
DA1 oyeHb Man (OCHOBHbIE NOTpebuTen —
pene v nopceeTka MHAMKaTopa — noa-
KJIIOYEHB! K BLINPAMUTEND A0 cTabunuaa-
Topa). Mo3ToMy BMECTO MMWKPOCXEMbI
7805 MOXHO NPUMEHWTE MEHEE MOLLHYIO
78LO5, yuTs paanuyns B HasHAYEHUN KX
BbIBOAOB.

B kavectee HG1 gonycTumo ucnonb3o-
Batk noboit XKKW ¢ neyma ctpokamu no 16
CVUMBONOB, MMEIOWMIA KOHTpONNep, co-
BvecTuMblin ¢ HD44780. Mopnbopkoit pe-
aucTtopa R16 pobueaoTcs HyxHOIt Apko-
cTn noacseTkn Tabno, a NOACTPOEYHbIM
peauctopoM R15 — Hauny4ywen KOHT-
pacTHOCTY n306paxeHus.

JAuopHuii MocT PB106L MoXHO 3ame-
HWUTbL Y4eToipeMA guoaamun 1N4007, a part-
4mkK Temneparypel DS1820 — aHanoruy-
HeiMu DS18S520.

Mpw BKOYEHUW NUTAHWS TEPMOMETPa-
TepMocTara nporpamMmma MuKpPOKOHTPON-
nepa BLINOAHAET WMHULMANM3aUWIO BCex
yanoe npubopa. B sepxHeit cTpoke Tabno
XKW BbiBOASTCA Ha3BaHWe U HOMEpP BEp-
CUM nporpaMmmsl, a B HWXHER — co-
obLeHWe O YTEHWM COXPAHEHHbIX B 3HEp-
rOHE33BUCHMMOWM NamMATH MUKPOKOHTPON-
nepa napametpos (puc. 5). MNo 3asepwe-
HUK 3TOM ONepauvy BLIBOJATCH 3HAYEHUA
napameTpoe — TeMnepaTypHble Noporu
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cpabateiBaHMa 1 oTnyckaHua pene Ki
(pmc. 6). OgHako Npy NEPBOM BKIIOYEHNN
npubopa, Korga Nnopory ewe He 3anaHol,
WMHOMKATOP NPUHMMAaET BWA, NOKa3aHHLIA
Ha puc. 7. 3atem TEPMOMETP NepexoauT
B pabouyvidi pexum, B KOTOpoMm Ha XKW
0TOOPaXanTCA TEKYLLME 3HAYEHNS TEMNe-
paTtypbl HapyxHoro (outdoor) u BHYTpeH-
Hero (indoor) sozayxa (puc. 8). Htobw B
paboyem pexume NPOCMOTPETL YCTAHOB-

[Puc. 10]

NEHHbIE  3Ha4YeHuA
noporos, HaXK-
MalT Ha KHOMKY
SB2. Uzobpaxenus,
MNOKa3aHHLIE Ha PUC.
6 v 7, 6yayT BoiBE-
AeHbl NOBTOPHO.

Bo Bpems npwu-
CYTCTBMA 3HA4YeHWiA
noporoB Ha XKW
MOXHO nepentun B
PEXUM WX YCTAHOBKU
n uameHeHus. [ns
aToro Heobxoanmo
HaXaTk Ha KHOMKY
SB4 n ypepxveatb
ee [0 noaABnNeHus
MEHIO, MOKa3aHHOro
Ha puc. 9. B Hem
nop, Hagnucsamm Ts1
n Ts2 HaxogaTcs
3HaYeHWs COOTBET-
CTBEHHO Temnepa-
Typel cpabareiBaHna
W Temneparypbl OT-
nyckaHusa pene Ki
(npy yCcTaHoBNEH-
HOW nepembiuke S2
W CHATBIX NepeMbliy-
kax S1 mn S3). Mo
yMonuanuio  (npwm

nepeom
3TOT  pexuMm) —
30°C u 28 °C. Y1o-
Obl 3anucate UX B
EEPROM  mukpo-
KOHTpONnnepa, cne-
LYeT KPaTKOBPEMEH-
HO HaxaTb Ha KHOoM-
ky SB5. B Bepxnei
CTpOKe uHaukaTopa

nosieutca coobuie- !

HKME 0 TOM, 41O naer I
3anucb, @ B HUX- |
Hel — noo4epeaHo
coobuweHns 06 ye-
MELLHOW 3anucu nep-
BOFO U BTOPOro 3Ha- !
yenws (puc. 10).Mo- |
cne atoro Tepmo- |
METP-TEPMOCTAT ne- |
pexoaut B pabounii l
PEXUM.

Ona toro ‘-ITOﬁbI
W3MEHUTb paHee yc-
TaHOBNEHHbIEe nopo- |
rv, Heobxoaumo no- |
Cne BbI30Ba Ha 3KpaH |
meHio (cm. puc. 9)
3apath HaxaTuaMu
Ha «kHonkm SB3 !
(6onbwie) u SB4 !
(MeHbwe) HyxHoe |
3HaYeHwe nopora |
Ts2. Yuture, 4to UM3- |
MeHaTbcs  Byper .
4YUCNO B NO3MUMAX,
OTBEAEHHBIX NOPOry
Ts1, v nvws nocne |
HaXaTWs Ha KHOMKY |

BXOAE B
1

SB2 oHo 3aiiMer csoe mecto. [anee ¢
nomoLubio kHonok SB3 n SB4 yctaHaenu-
Baem HOBOE 3Ha4eHue nopora Ts1, Ha aToT
pa3 HenocpepcTBEHHO HAa OTBEOAEHHOM
emy mecte. OctaeTcs, Haxae Ha KHOMKY
SB5, 3aHecT 0BHOBNEHHLIE 3HAYeHUA
noporoe B EEPROM.

YuyTtuTe, 4TO B CBS3K C 0COBEHHOCTAMM
nporpaMmel pakTuyeckas Temneparypa
oTnyckaHua pene K1 6yger 1a nonrpaayca
HWXe 3apaHHoi. Ecnv noporm Ts1 m Ts2
yCTaHOBNEHLI OAWHAKOBLIMUK, TO cpabarsi-
BaTbk Pene CTaHeT Npu YCTAHOBAEHHOM
3Ha4YeHun Temneparypel, a OTnyckaTb
AKOPb — NP ee yMeHblueHnn Ha 0,5 °C.

Ecnu, cHsB nepembltky S2, yCTaHoBUTL
S1, 7o pene 6yner pabortars 6e3 rucrepe-
3uca, cpabarteiBan Npy NPeBbLILEHUN TEM-
nepatypbl Ts1 1 0TNyCKas AKOpb HUXE ee.
MNpwv Hanuum Nnepemblyk S3 M OTCYTCTBUM
ocTansHbiX pene cpaboTaer, korpa Temne-
patypa ynager Huxe Ts2, M oTnycTuT
AKOPb, KOTAAa OHA MPEBLICKT 3TOT NOPOT,

NUTEPATYPA

1. Camoxuvn WU. Lndposoi TepmomeTp ©
yHKUMER ynpaBneHns TepmocTatom. — Paawo,
2007, Ne 7, c. 35, 36; 2008, Ne 9, c. 36.

2. KpacHocensckmii [l. TepmocTar-xpoHo-
MeTp ANA AeTcKoro nutanmA. — Pagwo, 2007,
Ne 5, c. 38—40.

W
ponnepa v gain nesarHix anar W B
WMmSprmrLaym:rs.Oummue Ha-
wem FTP-cepsepe no agpecy <ftp://fip.
radio.ru/pub/2010/07 /therm_876Ak.zip>.
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AuncTaHUMOHHO ynpaBnsemas

ceTeBas po3eTkKka

B. FTE3EHKO, r. QHenponeTpoBck, YkpanHa

9ro ycrpoiicteo npuHumaer UK curHansl, noceinaemMeie ¢ nomMo-
wbio 06bryHoro nyneta QY, n cpasHUBaeT NPUHATHIE KOHOBbIE KOM-
6uHaymm c gByMs, 3apaHee 3anucaHHbIMKU B namMaTs. Takum obpa-
30M, OHO MNO3BONSET ANCTAHUNOHHO BK/IOYaTh M BbIKIOYaTh UCHON-
HUTENIbHOE YCTPOMCTBO, B TOM YMC/IEe NoQaBaTh HanpsXeHne ceTHu Ha

rHesga po3eTKu.

B naropaps oyeHb Hebonbwwm rabapm-
Tam, KOTOpLIE COM3MEDUMbI C pasme-
pamMu cnu4edHoro Kopobka, OCHOBHYIO
nnaty npegnaraeMoro  YCTpPOWCTBa
(pMc. 1) MOXHO BCTPanBaTL B CBETUNLHW-
KW U B gpyryi0 BLITOBYIO TEXHWKY, B OXpaH-
HblE CUCTEMbI U B 3NEKTPOHHBLIE 3aMKW CO
CKpLITLIM ynpaeneHuem. EcTs, ogHako,
YHWBEPCAnbHLIA BAPWaHT — OWCTAHUWOH-
HO ynpaensiemas ceTesas poaetka (220 B),
K KOTOPOA MOXHO NOAKNIYUTEL NpakTU4ec-
k1 nioboe o6opynoeaHue. OHa cobpaHa B
Kopnyce oBblMHOrO CETEBOro aganTtepa w
VYMEET rHe3pa, B KOTOPLIE MOXHO BCTaBUTb
CeTeRYIO BUNKY nioboro anexktponpubopa.
MakcumanesHan pancHOCTbL YBEPEHHOro
npuvema UK curHanoe — 6...7 m.

(BbiB. 5) MukpokoHTponnepa. MNpu uame-
HEHMK YDOBHA 3TOr0 CUrHana uamMeHseTcs
WU UBeT ceeveHus ceetoguopa HL2. Ecnu
YPOBEHL BLICOKMI, OH KpacCHLIA, a ecnu
HW3KWIA — 3eneHblin. BMecTo aByuBeTHOro
ceeTogmopa HL2 MOXHO npymenuTs OBa
OfHOUBETHbIX.

Knonka SB1 — eAwHCTBEHHbIA OpraH
ynpaeneHus poseTkoi. C ee noMoLsio ne-
PEXOASAT B PEXWM MPOrpamMmMMpoOBaHvn, a
TAKXKE BKIOYAIOT WK BLIKAKYAOT WCNON-
HUTENBHOE YCTPOWCTBO (pene) BPYHYHYIO.
Peauctop RS 3awmwaer nuimio nopta PB1
MWKPOKOHTpONNEpa OT Neperpysku, no-
CKONBKY 34ECh OHa MCNONb3YETCA HE TONBKO
KaK BXx0g, HO W Kak Bbixog, PopmupyemsiM
Ha HEW CUrHaNOM BLICOKOrO NOrU4ECKOro

Puc. 1

HW B KOLOBOI nockinke. Mo okoHyaHuu ee
npvema MHMOPMAaLWUA MepenuckLIBaeTch
W3 CTAaTUYECKOW B 3HEProHEe3aBMCUMYIO
namaTe MUKPOKOHTpONnepa, nogMeHas
MMEBLLYIOCS Tam paHee. Ecnu B TeueHue
12 ¢ nocne nepexopa B PexuM Nporpam-
MUWPOBaHWUA (3TOT MHTEPBanN OTCYUTLIBAET
TaiiMep TO) nameHeHUiA YPOBHA Ha BXoOe
PB2 He obHapyxeHo, yCTPOWCTBO BO3Bpa-
LAeTCA B OCHOBHOI pexXuM, He U3MEeHns
XPaHALLYIOCA B 3HEProHe3aBUCUMOMW na-
MATKU MHpOPMaLMIO.

Yr1o6el 3aNOMHUTE KOMaHgy, Nopasae-
MYIO HaXaTWeM Ha ONpepeneHHy0 KHOMKy
KOHKpeTHoro nynsta LAY, Heobxoaumo,
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Bnaropaps 3anoxeKHOMY B nporpam-
MYy MWKPOKOHTpONnepa anroputMy obpa-
60Tk CUrHanoe ynpasnATL PO3ETKOW
MOXHO C nomolisio moboro MK nyneta
HE3EBMCUMO OT 3a/I0)KEHHOIO B HEM NpoO-
TOKONa nepepayn KomaHg. IT0 MOXeT
6bITh KaK AByxdasHan Moaynauus (NpoTo-
kon RC-5), Tak »w KogWMpOBaHWE NyTem
M3mMeHeHua pnaurensHoctv MK umnynscos
WK Nays Mexay HUMK.

Cxema ocHOBHOro 610ka ynpasnsaemomn
po3eTkW npepcraeneHa Ha pwuc. 2. Ero
rMaeHblil 3NEMEHT — BOCbMWPA3PAOHLIN
mMukpokoHTponnep DD1, TakTosas 4acTto-
Ta kotoporo (4 MIy) 3anaHa KBapueBbIM
pesoHaTopom ZQ1. Liens R3C3 npu Bknto-
YEHWW nNuTaHuA GopMUPYET WMNYNLC,
yCTaHaBNMBaoLWWiA MWKPOKOHTpPONNep B
WCXDOHOE COCTOAHME. W3 BCTPOEHHBbIX B
Hero nepudepuiiHbIX YCTPOWCTE Nporpam-
Ma UCNoNL3YET CTOPOXEBOIR TaiiMep v aBa
BOCHMUPA3paaHLIX Tamepa (TOwn T1).

MpuemHuk MK curHanoe B1 nogknioyeH
K BuiBogy 7 (PB2) mukpokoHTponnepa. Pe-
aucTop R2 — Harpyaka BeIXOfa NpUeMHW-
ka, a anemeHTol R1, C1, C2 — dunetp B
Lenu ero NUTaHWA.

YnpaeneHwe WCNoONHUTENBHBIM pene,
YCTaHOBAEHHbLIM BHE paccMaTpvBaemoro
6noka, NPoOWM3BOAUTCAH NOTUHECKUM CUrHa-
nom, dopmupyemsiMm Ha Bbixone PBO

YPOBHS BK/IIOYAETCA (4epe3 ycunutens Ha
TpaHaucTope VT1) ceetogmog HL1 cuHero
useta CeBe4YeHus. 3TO CUrHanusupyet o
npuveme MK curHana, noaTeBepxOaeT, uTo
HaxaTue Ha kHonky SB1 aadwukcuposaHo, a
MOXET 03Ha4aTk, 4TO YCTPOUCTBO HaxoamuT-
CHl B pexumMme nporpammuposaHvs. Becero
NpeaycMOTPEHO ABa pexumMa ero paboTtsi:
OCHOBHOW (NpuemM WM wcnonHewve W ko-
MaHfa) v nporpamMMnpoBaHue (3anucek B na-
MATL 06pasLOoB KOMaHa).

B pexwme nporpaMMMpoBaHuMA 3amaqa
CBOAMTCA K TOMY, 4TOGbI, HAYWHAA C NEPROrO
NOSIBNEHWA HW3KOTO YPOBHA Ha Buixope MK
NPUEMHMKA, C MAKCUMaNbHOW TOYHOCTLIO
3a(UKCMPORaTb MOMEHTE! M3MEHEHUA 3TOTO
YPOBHA W 3aNOMHWUTL NOCNEOOBaTEeNLHOCTL
NPOMEXYTKOB BPEMEHW Mexay Humu. Wk-
dopMaLMA O KaXOO0M U3 HUX 32HUMAET B
namsTVh ofvH BaiT, 3Ha4YeHWe CTapLuero pas-
pRAa KOTOPOro COOTBETCTBYET NOrMYECKOMY
YPOBHIO Ha Bxope PB2 mukpokoHTponnepa, a
CeMb Mnaflvx 3aHWMaeT MHpOopMauua o
LNMTENBHOCTM COXPaHEHWst 3TOTO YPOBHS.
EnmHvua nnvtensHocTn — 32 MKC — 310 ne-
pMoA 3anNpoCOoB NPepLIBaHWIA, NOCTYNAKOLLMX
ot TarimMepa T1 MukpokoHTponnepa. Makcu-
ManbHoe 3Ha4YeHWe, KOTopoe MOXeT ObiTb
3adukcuposaHo, — 125 eguHuy, (4 Mc).

Bcero moxeT OuiTh 3anucano 255 6ain-
TOB WHdOopMaumMm 06 UHTEpeanax speme-

npexae BCero, NEpPeBecTH Po3eTky B TO
COCTOSIHWE, B KOTOPOE OHa [OMKHA nepe-
XOOMTE NOCNEe NpYeMa 3To KoMaHgs!. [na
CMeHb! TeKyLLero COCTORHMA Ha NPOTUBO-
NONOXHOE [OCTATOYHO KPaTKOBPEMEHHO
HaxaTb Ha kHonky SB1. Ha 0,5 ¢ BkniouuT-
cs ceetoawop HL1, a ceetogmop HL2 cme-
HUT CBOW UBET Ha MPOTUBOMNONOXHBINA.
Hlanee HeoGX0AWMMO BKIOYUTE PEXUM
nporpaMmmMupoBaHWs, A8 Yero BHOBb Ha-
XaTb Ha kHonky SB1 u ypepxwsatb ee
Haxaron He meHee 6 c. Ceetogmop HL1 B
3710 Bpema OygeT Murate C yactoTom 2 'y,
3aTteMm cBeYeHWE CTaHeT HenpepbiBHbLIM.
PexvM nporpaMMupoBaHuns YCTaHOBNEH.
Tenepbs MOXHO NogHecTu nynsT Y Ha
pacctosiHue 0,5...1 M k MK npuemHmky B1
W, HanpaeswB ero Ha YYBCTBWUTENLHYIO MNO-
BEPXHOCTh NPUEMHUKE, HAXATb Ha HYXHYIO
KHONky. MeHee yeM 3a cekyhpy Gyner
BbINOMHEH aHanu3 NPUHATON KOMaHOL W
3anuck MHdOpMaLWK O Held B NaMATb MUK~
pokoHTponnepa. B nogreepxneHue atoro
ceetogvon HL1 Tpuvxawl BCNLIXHET, a 3a-
TEM NOracHeT, CUrHanuaupys O TOM, 4TO
po3eTka nepeLuna B paboumin pexum.
Y7106kl 32aNOMHWUTE BTOPYIO KOMaHay (Ha
BbIK/IIOHEHWE PO3ETKKW, ECNIM NEPBAas BKIIO-
yana ee, unu HaobopoT), HeobxopuMo no-
BTOPUTL ONUCaHHLIE BbilLe NEeUCTBUA eLle
pas. Mpu xenaHum obe KoMaHas MOXHO
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anoniobutenam

cxeme c racs-
LWMM KOHAEHCa-
Topom (C1). Ha-
npsXkeHve  Ha
BbiXOOe BbINps-
MUTENBHOrO MO-
craVD1 orpatu-
YyeHo 0o 24 B
cTabunuTpoHa-
mu VD2 u VD3.
WHTerpanbHbiii
J crabunuaatop
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YPOBHE
curdana,
nocTynato-
Lero c oc-
HOBHOTO

L. C6
T 0,022 mk

52,5

J

3apaTh OAWHAKOBbLIMWM, YTO MNO3BONWUT
BKJIIOYATL W BLIKIOYATH PO3ETKY, HAKUMas
Ha NynLTe 0OAHY W Ty Xe KHoNKy. Onepauvm
nNporpamMMMpPOBaHWA KOMaHA HeobxoauMo
BLINONHWTL NPY NEPBOM XE BKIOYEHWU
M3roTOBNEHHOIO YCTPOWCTBA B ceTb. B
panbHehlWeM WX MOXHO NOBTOPATL NO
HeOOX0AMMOCTM NPaKTUYECKN HeorpaHu-
4YeHHOe 4YWMCNo pas.

B ocHosHOM (paBouem) pexume ycT-
POMCTBO HaxoAMTCA BONLLLYIO YacTL Bpe-
MeHu. lporpamMma MWKpPOKOHTpONnepa
NOCTOAHHO NPOBEPSeT COCTOSHWE BXOaa
PB2. Kak TONbKO ypoBeHb 3[eCbk CTAHO-
BUTCA HW3KWM, HAYMHAETCH aHanu3 npwu-
HWMaeMOro KOQa, aHanorMyHbliA BLINOA-
HAEMOMY B pexumMe NporpammMupoBaHus.
OTnu4mMe NKLb B TOM, 4TO CHOPMUPOBAH-
Hble B pesynerarte aHanuaa 6anTel Hemen-
NEHHO CPaBHUBAIOTCH C COOTBETCTRYIOWM-
MU 06pa3uoebiMy. OHU CYUTAIOTCH OaMHA-
KOBbLIMW, €CNW 3aMepeHHas NpPoOONXu-
TENLHOCTb MHTEPBana, B Te4YeHWe KOTOPO-
ro ypoBeHb COOTBETCTBOBan 06pasuoBo-
MY W OCTaBaNCcA HEM3MEHHBIM, OTNIMYaEeTCH
oT 006pa3uoeoi He Gonee Yem Ha 3 eanHN-
ubl (96 mMkc). MHave npuem koga npepbi-
BaAETCA W HAYMHAETCA cHavana.

Korpa Bypet 3adukcuposako nonHoe
COBNageHne NPUHATON KoMaHab! ¢ obpas-

LOBOW, NpOrpamma BbINONHWT ee, YCTaHo-
BUB NpeanucaHHbIi YpOBEHb Ha BbiXxOne
PBO mukpokoHTponnepa. Ceetoamon HL1
BCMbIXHET TPW pasa, a UBeT CBE4YEHUS cBe-
Toamopa HL2 Gymer ycraHoBneH B COOT-
BETCTBUW C kOMaHno. MNpwbnuautensHo
4Yepe3 CcekyHay YCTPOWCTBO rOTOBO Mpu-
HATb HOBYIO KOMaHay.

Kak ynomuHanoce Bhellue, KpaTkoBpe-
MEHHbIMI HEXKaTUAMW Ha KHONKY SB1 MoX-
HO M3MEHATB YPOBEHb Ha Bbixoae PBO mMuk-
POKOHTPONNEPa, HE NONL3YACH NYNLTOM [1Y.

Mpu kaxa0M M3MEHEHUNU 3TOrO YPOBHA
(o kKomaHae WnNKu BPY4YHYKD) NPOUCXOOWT
nepesanuce obpasua komaHgbl, BbiNOA-
HAIOLWEW NPOTUBONONOXHOE ASHCTBME, 13
EEPROM mukpokoHTponnepa B ero O3Y.
370 No3eonseT GLiICTpee BLINONHATL One-
pauun cpaBHEHWs KOOOB BO BPEMs npue-
Ma KOMaHabl, NOCKONLKY YTeHwe Baita u3
O3Y 3aHumaeT 3Ha4yMTeNnsLHO MeHbLLE Bpe-
MeHU, Yem u3a EEPROM.

YepTex neyarHoOR nnatel OCHOBHOrO
6noka U pacnonoXeHWs SNeMEHTOB Ha
HeW — Ha puc. 3

CeTteBoit BNOK NUTAHWA, NOCTPOEHHLIN
no cxeme, M306paxXeHHOI Ha puc. 4, 3a-
pexkomeHpoean cebs [OCTATOMHO Haaex-
HeiM B paboTe M NPOCTLIM B M3rOTOBEHMA.
OH nocTpoeH No XOpOoLIO W3BECTHON pa-

6noka Ha
KOHTaKT 2 3TOro
paswema, Tpau-
auctop VT1 or-
KPbIT M Hanps-
xeHve 24 B no-
AaHo Ha obmoT-
Ky pene KI1.
KoHTaktel K1.1
3aMblKaloT uenb
Harpyaku.
3neMeHTH
VD5, R6—RS8,
npegHasHayeH-
Hble ONA KOHT-
pons Hanu4ua
CeTeBoro Ha-
npaxedvs, B
paccmarpueae-
mom npubope
HE WCNOoNbL3yKTCA. XOTA Ha neyaTtHon
nnate 6noka NuTaHws, M306paxXeHHON Ha
puc. 5, MECTO ANS HUX NPesyCMOTPEHOD,
3TWU 3NEMEHTbI MOXHO HE YCTaHaBNWMBATL.
Kpome Toro, 4eTbipexkOHTaKTHLIA pa3kem
XP5 MOXHO 3aMEHWUTb TDEXKOHTAKTHBIM.

Pene K1 ¢ obmoTkoit Ha 24 B pomxHo
cpabatwiBate npu Toke 20...30 MA. Ero
KOHTaKTbl PacCYUTaHbl HA KOMMYTaUMIO
TOKa, He MeHblero, Yem notpebnswoT Te
anekTponpubopkl, KOTOpLie npegnonara-
ercsl NOLKMNOYATh K PO3ETKE.

Ha ¢otocHumke puc. 6 ynpaensemas
po3eTka n3obpaxeHa B packpbITOM BUOE.
Ha yctaHoBnexHble Ha nnarte 6noka nura-
HWA MNNockue KoHTakTel XP1—XP4 Hape-
BalOT TUMOBLIE HAKOHEYHWKKM, KOTOPLIMUK
OCHaLLEHBI NPoBOAA, naywme K cetm 220 B
W K rHe3gam poseTku. MMockonbky mMoLl-
HOCTb, pacceuMBaemasn Ha KaxaoMm U3 cTa-
6unutpoHoe VD2, VD3 6noka nutanus,
noxoaut go 0,5 Bt, B npouecce paboTsl
OHW CWUNBHO HarpesaloTcs. YTobbl NoHW-
31TL TEMNEPATYPY, K KOpnycam ctabunut-
POHOB Npuxat Hebonbwor pebpucTbin
Tennooteon (Ha GOTOCHUMKE OH CUHero
ugeTa), a K X COeAMHEHHbIM BbiBOOAM
npunasHa nnockas Cnupans M3 XOpOoLIO
NPOBOAALLEro TENNO TONCTOrO0 MenHOoro
npoeoaa.

o
XP4




omnuyaeTtcs or ATtiny85 nuwb MeHbLIMM
o6beMOM NamATH, U ANA HEro npegHa-
3Ha4YeHbl nporpaMmHbie dainsl
IR_Switch.asm un IR_Switch.hex. Kon-
GUrypaumio MUKpOKOHTponnepoe oboumx
TUNOB YCTaAHABNWBAKT OOWHAKOBOW:
BODLEVEL=100, CKSEL=1011, SUT=11
(puc. 7). Paanuuus napaMeTpoB YCTPOM-
CTBa NPY UCNONb3OBaHWUKW 3TUX MUKPOKOHT-
ponnepos npeacrasneHs B Tabn. 1.

MNpwu nepeom xe BKNO4EHUU coBpaH-
HOI ANCTAHUMOHHO YNPaBnsemMon po3eTku
B CETb B NamsATe €e MWKPOKOHTponnepa
HYXXHO 3anucaTb, Kak ONWCaHO Bbile,
KOMaHAb NOAKNIOYEHWA W OTKNIOYEHWS
Harpy3ku. B npotveHoM cny4ae uanenue
6ypet pabortaTte, Henpenckasdyembim 006-
pasomM pearvpys Ha KoMaHgbl, noaasae-
Mbl€ C pasHbix nynsToe AY. MonHew cnun-
COK W HEKOTOpbIE XapakTepUCTUKKU Nynb-
TOB, C KOTOpbIMM npoeepeHa pabota

po3eTkn, NpuBeaeHsbl B Tabn. 2. ()
Ecnu ocxoBHoOI Bnok ycTaHoBneH He B =
poaeTke, a BHYTpW Kakoro-nu6o gpyroro § Il
anexkTpoHHOro npubopa, To Tpebylouleecs 5
— ———  anA nutaHua 6noka HanpskeHwe 5B npwu -

Mporpamma pns MuMkpo-  ToKe 15 MA 0BLIMHO Nerko HaT Tam xe. B
I L0 S L KOHTDONNEPa HanucaHa Ha 3TOM Cnydae genatb OTnenbHuwii ceteson | ©
I™ FSToISEL I~ DWENI™ SPEN I~ WDTON™ EESAVE ¥ BODLEVELZI™ BODLEVELI ™ BODLEVELD. si3bike accembGnepa AVRASM M 6nok nWTaHus, nopoBHbIA OnucaHHOMy B | =i
I Gne T oo P sUTHF sinn & et B ooiees I e B ceseld omaxera 8 cpege AVR Studio  cratbe, He notpebyercs. >
4.12. TekcT nporpamMmbl U ee ;

Pne. 7 Ta6nuua 2
6 ¥npaena- Kovpoeanie Yucno Mepuon g

TaGnuua 1 NyneTt eMbli (n o?:m on) paspagoe| noeropenus

n WKPOKOHTpONNep npubop P Kopa NOCLINOK, MC 3
Apaneip ATtinyd5|ATtiny85|  [Samsung AA59-00332F [Tenesusop _[Bpemsumnynbctoe (NEC) 32 170..172 9

Mepuos ompoca co- ISamsung 00071A DVD-nneep |BpemaumnynscHoe 42 194..196 m
cToaHuA  Bbixoga WK 64 32 |Rainford R/IC1241 Tenesnsop |fAeyxdasvoe (RC-5) 14 116...133 g
MPUBMHIKS, BC IRubin RC-7 Tenesuzop |[OeyxcpasHoe (RC-5) 14 131..148

Yucno  aHanuaumpye- -

S W S 128 255 |5.ony RM-947 Teneswaop |BpemsumnynbcHoe (SONY) 12 65..67 .
ik |Pioneer VXX2914 DVD-nneep |BpemsumnynbcHoe (NEC) 32 142...158 o

Makcimanbhas  npo- |JVC RM-SMXJ10E |Mys. uentp  |Bpemsumnynscroe (JVC) 16 71..76 :
OMHMTENBHOCTE  MH- 8 4 ILG 6710V00124Y |Teneanaop BpemsaumnynbcHoe (NEC) 32 185...192 =
TepBana, Mc g

LoNyCTHMOE OTKNOHE- 3arpy3o4Hblid KoA AN MUKPOKOHTpONnepa .
wve anurenshocr wh- oo 96 ATtiny85 HaxopsaTCA B NMPUNOXEHHBIX K S
tepsana or obpasuo-| e cratbe cannax IR_Switch_ FV.asm w s
8O, MKC IR_Switch_FV.hex. MoxHO 6e3 nameHeHui 8

B CXeme ucnonbaosartk Honee pacnpocTpa- -

HEHHBIA MUKpPOKOHTponnep ATtiny45. OH

= w5

<3

npuﬁop Anﬂ npocj-l m"BaH“ﬂ noctynaet Ha Bxog ycwnutens HY DA1. §§
y MepemeHHblid peauctop R1 noseonset | £ g

perynupoBaTk 4yBCTBUTENBHOCTE Npubo- gi

LUYMOB MEXaHU3MOB aBTOMOOMNSA s npn npocnywmsarm wymoe paanns- | § 2
HOW WHTEHCWMBHOCTW. BbixogHOW curHan £ g

nocTynaeT Ha ronosHele TenegoHs. Ko- | =

B. HE¢EHOB! r. BpsiHck aduLMeHT ycunenus — no 26 ob. Mo- |z ©
Tpebnaembli TOK Nokos — He Gonee 9 MA. % 5

sronobutenn 3HaloT, Kak ObiBaeT He- HOB, (OPCYHOK, TOPMO3HBIX KONOAOK W KoHCTpyKuMs 1 pasmepbl gativka Bo | 4 8

NPOCTO HAWTU UCTOYHWK NOCTOPOHHENo  MHOTUX APYrvX MEXaHW3MOB U Y3/oB. MHOTOM NPOWU3BONbHBI (pUc. 2). OH co- | © &
wymMa B aBTomMoGune. TakmMx MCTOMHWKOB Cxema ycTpoOWicTBa NpeAcTaBneHa Ha  CTOWT U3 TPex OeTaneii — OCHOBaHus, YyB-
Hemano: Asurartens, TpaHCcMuceus, cucte-  pue. 1. CurHan ¢ gatymka wyma BQ1  CTBUTENLHOrO NbE303NEMEHTa M NNOCKOro °
Ma Boinycka otpaboTaslumx razoe, Koneca, - ~ e
3NeMeHTHI Ky30Ba, NOTOKW BO3ayxa, 06Te- c1 L 3 SA1 81 4t 5
KaloLLMe aBTOMOGUL NPY ABMXEHWN, W T. A. 10K ff_‘g DAt 100 MKx g —i—

Hwxe OnucaHo MPOCTOE YCTPOWCTEO, >> J;E— LrM386N-1 x16 B 2 iy E
KOTOpPOE CNOCOGHO NOMOYL B BLISBNEHWA U J_ R1 3 5 + L r o
aHanuMae WCTOMHWKOB LUYMOB, CKDUMOB W = 10 & > | rg g (]
CTYKOB PasfIMyHOro XapakTepa, BO3HUKAI0- T sy 2L [oled R2[1] 470 mxcx S g
WMX MHOTAA TONLKO MPU ONPEAEneHHOM BQ! %% o 225 s g ~
CKOPOCTW OBMXEHWA W Pa3HOOGpasHbix —7 |+ T 3 n
Harpyakax. Mpubop No3BONAET AUArHOCTU- P 1 cez C i %‘} 2 g o
pOBaTh COCTOSIHME NOALMMHWKOB, knana- ' WC- 100 rik % 16 B. dece lQ el x2s °
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MarHuTa, NO3BONKAKLLErO NErko ycTaHas-
NuBaTL OATYMK HA WCCReayemblid ysen
MaLUMHB W TAKXe Nerko CHUMaTb.

OcHOBaHWe M3roTOBNEHO U3 MeTanna —
cTanu, Megu, NaTyHW UK anioMUHNEBOrO
cnnaea. B ka4yecTee 4yBCTBUTENLHOrO
aneMeHTa partyinka subpaunn s Mcnonb-
30BaN NbE303NEKTPUHECKWUIA  3BYKO-
Wany4atent OT MY3bIKanbHOW OTKPLITKW.
HYyBCTBUTENBLHBIA 3NEMEHT MOXHO NpW-
NasTk K OCHOBAHUWIO UM NPUKNENTL 3NOK-
cugHoin cMonoit. Mocne npunakn rud-
KOro 3kKpaHwpoBaHHoro kabena (ero
ANWHa HEKPWTWYHA) 3NEMEHT cneayer
3aWMTHUTL OT Bnark repmeTukom. Gopma
OCHOBaHWs AomkHa obecneyvBaTh 3awm-
Ty 4YBCTBMTENBHOTO 3nemeHTa oT chy-
YaiHbIX YOapoB.

Co cTOpOHbl OCHOBaHus, 06GpaTHOn
3NeMeHTY, NpuknenearT (Wnu NobbiM
CnocoboM XecTKO NPUKPennsaioT) He-
6onbWwoi nNnocknii MarHut. OH ponxeH
ObiTb JOBONEHO CHNbHBEIM, 4TOBBLI HAOEXHO
yOEpXWBaTh OAaTY4MK [aXe Ha Oeranax
NOABECKKW aBTOMOGWNA NpU ABUXEHUWU NO
HEPOBHOW fopore. A NPUMEHWN MarHuT oT
HEWCNPaBHOro BUHYECTeEPa KOMNbIOTepa.

MwtaeTtca npubGop OT rankBaHWU4ECKOR
Garapen "KpoHa" wnu eir nopno6How nm-
noptHoi. MNMopoipeT Takxe BaTtapes akky-
mynstopos 70-0,1. YysCcTBUTENbHbLIM
BNeMeHTOM B JaTHWKEe MOXET CNYyXWTb
noboi  Nbe303NEeKTPUYECKWUI  3BYKO-
Wany4yartens, Hanpumep, 3M-19, 3N-3.

Ona pabotel ¢ NpuBOPOM NPUroaHsl
niobbie TenedOHbl CONPOTUBNEHWEM OKO-

WHTEPHET-MAFA3WH "OECCH"

npegnaraer:

Jlyswme Habopel "Mactep KMT™:

— EK-39 — uyno KMUT. 3nekTpoHHIi
KOHCTRYKTOP Ans getei ot 5 no 12 ner,
39 cxem — 630 py6.

— EK-35 — yyno KMT. 3nekTpoHHbIi
KOHCTPYKTOP Ans petei ot 4 oo 9 ner,
35 cxem — 382 pyb.

— WMMNynsCHBIA MUKpONpoueccop-
Hblii MeTannouckaTtens "KOLLEW-5U"
BMB042 — 1276 py6.

— CenekTUBHLIA MeTannouckaTens
"KOLLEVN" BM8043 — 8794 py6.

— YHuBepcanbHbuIi MMNYNbLCHbINA
MeTannouckaTen "KOLWEN-5MM"
BM8044 — 3576 py6.

— USB ocuwnnorpa¢ BM8020 —
2165 pyb.

— Uwdposoin zanomuHalowmin USB-
ocuunnorpad BM8021 — 7900 py6.

— Habop petanein EXTRA-PIC-KIT
nns c6opkv nporpammMartopa EXTRA-PIC —
650 py6.

— BHyTpucxemHbil  OTRAguvK ycT-
poicTe Ha PIC-koHTponnepax MICD2-
MC1 (aHanor MPLAB-ICD2) — 1700 py6.

— Apantep K-nuuum BM9213 ona
MOAKNIOYEHUA NEPCOHANBHOIO KOMMLIO-
Tepa yepe3 USB K puarHoctuyeckomy
kaHany (K- unu L-nuHuM) anekTpoHHOro
6noka ynpaeneHus (36Y) asTomobuna ¢
UenLi0 OWarHoCTUKKM W ynpasneHus ero
dyHkumaMKU — 840 py6.

— Apantep K-nuuun NM9213 (Ha-
6op ans cbopku) ANs NOAKNOYEHWA Nep-
COHanbHOro komnetoTepa yepes COM-

c3 &
—— C4
ARG 4

Puc. 3

no 8 OM. MoxHO MCNONL30BaTL LUMPOKO
pacnpocTpaHeHHsle cTepeoTenedoHbl
conpoTueneHvem 2x18 OMm ans nneie-
POB, COEAMHUB UX NapannensHoO Ha pasb-
eme X2. Ecnwn rpoMkocTu 3syka B Tenedo-
Hax HeJOCTaTO4MHO, €€ MOXHO NOBLICUTD,
NOAKNIOYMB K BeiIBOgaM 1 v 8 okcuaHbIn
KOHOeHcaTop (nNnwcoMm K Boigogy 1)
emkocTeio 10 Mkd Ha HanpsxeHue 10 B.
Bce petanv npubopa, kpoMe partyimka,
6arapey NUTaHWA, NEPEMEHHOIO pPes3u-

MOAYNbHAR PEKNAMA

nopr k 3BY asTromobuns — 552 py6.

— MNepexognmk USB 8 COM BMB8050
ona MK — 399 py6.

— [ByxOuanasoHHbLIl  4acToToMep
BMB010 — 1893 py6.

— Bupeopeructparop BM9225 noas-
BONAET 3anuChiBaTb NOCTYNawowWee K
HeEMY BuaeonsobpaxeHue, BLIBOAWTL
ero Ha NoakNo4YeHHLIE MOHUMTOPLI, Nepe-
paeate no cet — 2435 py6.

— FM-TpaHcmuTTep MK400 — 429 py6.

— Lllaromep ¢ aHanu3aTopoM Xupo-
BOW TkKaHu MT4060 — 315 pyb.

— OnekTpoHHLIi beamed MT4020 —
395 py6.

— Undposoi
BM1707 — 440 py6.

— MT6022 — onTuyeckan Mblllb Ha
naney — 430 py6.

— GSM-curHanwaaumio BM8038 —
1122 py6.

— Uudposyio Wwikany TpaHcveepa —
850 py6.

— Ha6op "Yacroromep 10 Ny —
250 MIry” — 550 py6.

— SD/USB/HDD MynbTumegua-
nneiiep ¢ HDMI Beixopom BMS500 —
1610 py6.

— BM9010 — USB BHYTPUCXEMHBIN
nporpamMmMatop AVR MWKpPOKOHTpoOnne-
poe — 662 py6.

— MeTtannouckatens JJ-Connect
Adventure V500 — 2770 py6.

— MeTannouckatene JJ-Connect
Adventure V1000 — 4199 py6.

— Metannouckatens JJ-Connect
Adventure V3000 — 7690 py6.

USB-TepmomeTp

CTOpa W pa3bemMoB, MOHTUPYIOT Ha Neyar-
HOIl Nnate u3 GoNLrMPOBAHHONO CTEKMO-
TekcTonuTa TonwmHon 1 MM, Heprex nna-
Thl u306paxeH Ha puc. 3. MNpoeepeHHyio
B paboTe nnaTy cnepyer NoKpbITb BNaro-
3ALWMTHBLIM NIAKOM.

[oToBYIO NNaTy NOMELWAIT B NOAXOLA-
Wylo NpPoYHYyr KOpobKy C OTcekom Ans
Harapeu ¥ NPOCTPAHCTEOM 4151 YCTAHOBKM
perynatopa 4YyBCTBUTENLHOCTW, BbIKMO-
yaTena nNUTaHua M pasbemMoB. Boiknio-
yarens nuTaHua SA1 moxer 6uiTe 0Bbegu-
HEH C NepemMeHHbIM pe3ucTopom R1.

CobpaHHoe yCTpOWCTBO HanaxusaHWA
He TpebyeT. Bua npwbopa B cbope noka-
3aH Ha puc. 4.

Monk3oeaTecs NPUBOPOM OYEHBL UHTE-
pecHo. OH NO3BONSET YCNbIWaTh 3BYKMW,
06bI4HO HE BOCNPWHUMAEMLIE HA CNYX, —
LLIOPOX NOAWMNHWKOB, CTpekoTaHue dop-
CYHOK W faxe KanaHbe macna co CTeHOK
ABurarens. L]

Karanor "HaGopei Mactrep KMT + CD™
BLICEINAETCA B BalLEM KOHBEPTE C map-
kamu Ha 25 pybneir!

OnucaHne u xapakTepucTUKW CMOT-
pute Ha http://www.dessy.ru

Bcerna B npopaxe Habopbl getanein
Ans CamoOCTOATEeNbHOW cOOpKM, Kopny-
Chl, paguopeTany, matepuans u obopy-
LoBaHve Ans Nanku.

107113, r. Mockea, a/a 10. 3a-
Ka3sel NPUHUMalOTCA No GecnnarHo-
MY MeXAYropoaHOMY MHOTOKaHanNb-
HOMy Tenedony: 8-800-200-09-34
¢ 9-00 po 17-30 MSK, no e-mail:
post@dessy.ru wnAuM Ha canTe
www.dessy.ru.

3T 1 MHOTME apyrive Habopel, Y3ns! U
Moaynu Ans paguonioBuTensckoro TBop-
YECTBa, a TAKXE KHUMM Bbl MOXETE Mpu-
obpecTty no agpecy: MaraswH "TexHuyec-
Kan KHUra" Ha TeppUTOPUM KHUXHOI Ap-
Mapku r. Jliobepus (MO), yn. Bonkos-
ckas, oom 67.

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

a* * *

000 "3nexTponaug”

MocTaeka NO6LIX 3NEKTPOHHBLIX KOM-
MOHEHTOB W KOMMNNEKTYIOLWMX. XUMUA
ONA 3NeKTPOHWKW. JlocTaska NoyTon B
mobylo Touky Poccuvn iopuavHeckum u
duanyeckum nuuam. Co cknapa v noa
3akaa.

WWW.ELEKLAND.RU

E-mail: elekland@mail.ru

Ten./dakc — (82147) 42026.




Muranka Ha ABYXLBETHbIX

cBeToauopax

ABTrOp 3T0# paspaborkm — 11-neTHwii wxkoneHuk m3 r. Bonro-
AoHcka EBrennii BnuHOB — NpUHMMaeT camMoe aKTUBHOE y4YacTHhe B
pabore Kkpywxka pagunokoHcTpyuposawms MOY o4 CHT BK
r. BonrogoHcka. Ero paboty npegcraBnseT pyKOBOOAMUTENb KpPYXKa

B. KyapmeHko.

pennaraemelii reHepaTop CBETOBbIX
WMNYNBCOB MNKM NPOCTO "Muranka”
6bin pazpaboTaH ANR YCTAHOBKM B Maker,

YyHeTOM TOro, 4To oHa ByneT 3ameTHa ana
rnasa Yenoseka.

TpaHaucTopsl MynsTMBWOpaTopa no-
OYepenHO OTKPLIBAKDTCA, W NK-
Talollee HanpsXxeHue nocTynaet
Ha ABYXUBETHLIE CBETOAWOALI

H HL2

Aj|:l(1:331A/ Aﬂ0331ﬁy HL1 n HL2. Peanctopul R1un R4—-
'l A TOKOOrpaHu4yuBeaioLne, ux nog,
(Hteh -+ GOpPKOA MOXHO WM3MEHATL fApP-
ol Ll i) KOCTb CBEYEHWS CBeTOAWOLOB.
Kp. | 3en. Kp. | 3en. Korga oTkpbIT TpaHaucTop VT,
oba ceeTopnopa BynyT ceeTuts
EI’%D * # -  kpacHblM UBETOM, KOrga OT-
R2 [/]R:" H R4 gB KPbIT TpaHaucTop VT2, — aene-

C1 10K/10K/ C2 / 300 HbIM.
10mkx 16 B 10mMkx16 B — + Bce pevanu, Kpome CBeTO-
“+ 4l AMONI0B, PA3MELLEHS! Ha NevaT-
HOl nnate W3 OAHOCTOPOHHE
N Y $ONLrMPOBAHHOrO CTEKNOTEKC-
g‘dj\fﬁ KT361F VT2 K361 r\'sl) TONUTA, YepTeX KOTOPONH noka-
’ 3aH Ha puc. 2. NMpuMeHeHs! pe-
aucTopel MNT, BC, C2-23, koH-
Puc. 1 nexcaropsl — K50-6, K50-35
WM MMNOPTHBLIE. TPaH3uCTOoP.LI
KT361 MOXHO 3aMeHuTb Ha
nomMorawmii naysyeHuio TpaHcdopma- nwboie wna cepuin  KT203, KT361,

UMM WU  BBINPAMAEHWS NEepPeMEHHOro
HanpsXXeHWs, CrNaXxuBaHus BbiNPAMNEH-
HOrO HanNpsXeHWs, HO MOXeT ObITb Npu-
MEHEH W B Pa3NU4YHbIX WrPyliKax —
“"Munuueickom” astomobune, “ckopoi
nomowm” u T.n. OcHoBa mMuranku
(pmc. 1) — MmynsTUBMBPATOP HA TPaH3u-
ctopax VT1 mn VT2. YacrtoTta ero nepe-
KnmoveHnmin — 12...16 Ny — BeibpaHa ¢©

KT3107, nonoiayT Takxe repMaHneBbie
TpaHauctopsl MMN39—MN42. Ceeto-
AWoabl 3aMEeHWMBbI Ha niobble OBYXUBET-
Hble C TPeMA BbiRoAaMu — obLmm kaTo-
AOM W ABYMSA aHOAAMMW OT KPWCTannos
pasHoro ueeTa ceeyeHus. Takme cBeTo-
ANOALI MOXHO 3aMeHUTb OBBIYHBIMK,
BK/IIOYEHHLIMWU B COOTBETCTBMM CO CXe-
MOIA.

Ten. 607-88-18
E-mail: mail@radio.ru
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MuTaTe YCTPOWCTBO MOXHO OT WUCTOM-
HUKa HanpsixeHwem 6...9 B — ceTtesoro
6noka nutanuna, 6Gartapei “Kpoua“,
"KopyHa", 6F22 wnv ot 4—5 ranbBaHwnue-
CKWMX 3NEeMEHTOB Tunopaamepa AA unu
AAA. B aBTOHOMHOM BapuvaHTe npwu
BCTPavBaHWM B UrpylieyHsie arTomobn-
N B UENb NWTAHWA CNeayeT yCTaHOBWUTL
BbIKNKOYaTENL — ManorabapuTHbIA OBUX-
KOBbIA BhIKNOYaTesnb, Hanpumep, NAO-9
WK @HaNOrMYHBIN. -
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[eHepaTop + OAH
= TpU NPUCTaBKM

M. NOAQYLUKHH, r. Mocksa

oBuOparTop =
K MyNIbTUMETPY

B crarse onucaHsl Tpu npuctaBkn K mynstumerpy M-830B
(DT-830B). NepBas cnyXuT [na H3MepeHns KOHUeHTpaLUun pacTeo-
PpeHHbIXx B Boge conei (TDS-meTp), Ase apyrue — A8 U3MEPEeHUs
COOTBETCTEEHHO €MKOCTH KOHOEHCaTopoB M MHAYKTUBHOCTM KaTy-

wex. Bce ycrpoiicTBa cobpaHbl Ha

OCHOBe reHeparopa v o4HOBMO-

paropa, nNATalTCs OT MynbTUMeTpa U He TpebyloT gopaboTkn ero

CXeMbl U KOHCTPYKLHH.
B CBOMX KOHCTPYKLMSIX paavoniobute-
NY 4acTo NPMMEHRIOT reHepaTophl
NPAMOYTONbHBIX UMNYNLECOB U Tak Hasbl-
Baemble OAHOBMOPATOpPLl (reHeparopsl
OAMHOYHBIX MMNYNLCOB), cobpaHHbie Ha
norunyeckmx anemeHtax [1]. Ha opgHoi
MWKPOCXEME, CoAepxXallei YeTbipe

3aBUCUT OT HanpaXeHWA nNUuTaHua Uﬂ“T
MMKpOCXE!MbI 1 onpepenseTca Gopmynoin

U, 1/T. 310 HanpsxeHve (BepHee,
€ro NOCTOAHHYKD COCTABASIOLLYH) MOXHO
M3MEPUTL MynbTUMeTpoM. Beibupas
COOTBETCTBYIOLUME EMKOCTb KOHLEHCaTO-

MOMEHTOB. Bo-nepebix, ona T0ro 4tobbl
MK Bbino yaobHO NonbL3oBaTLCH, Npw-
CTaBKMW XenarensHo NUTaTk OT MyNETUMET-
pa. Mpubopbl cepun M-830 cobpaHbl Ha
0cHoBe Mukpocxembl ALIN ICL7106 (oTe-
yecTeeHHbi aHanor — KP572MB5), B co-
CTaB KOTOPOW BXoaMT cTtabunuaatop Ha-
npsixenus 3 B [2]. Ero nniocosoi npoeog,
noaKNoYeH K BoiBoay 1, @ MMHYCOBbLIA — K
BbiBOAy 32 (ero NPUHATO CYMTaTL OBLUMM
NPOBOAOM aHaNOroBoMn YacTn) MUKpPOCXe-
Mbt ALLM. B MynsTMMETpEe MUHYCOBBIIA Bbl-
BOJ, coeavHeH ¢ rHesgom "COM", a nnio-
CcoBOWM — c rHesgamu "E PNP" u "C PNP"
PO3eTKM ANA NOAKNIOHEHUA NPOBEPAEMbIX
TpaHaucTopoe [3]. MHaye roBops, ¢ 3TUX
rHe3n MOXHO CHATb cTabunuanpoBaHHoOe
HanpskeHve 3 B ons nUTaHua NPpUCTaBku.
Hano Tonbko NOMHWUTBL, YTO Harpy3ouHas
cnNocoBHOCTE 3TOr0 MCTOMHWMKA BecbMa
Heeenuka (Npw Toke Harpysku 1 MA Bbi-
XO[OHOE HanpsiXeHWe CHUXaeTCH Ha

NOrVYecKuXx 3aNeMeHTa, MOXHO CO- Keee 14 001 eyl X1 5 %, a npn 3 MA — Ha 12 % [2]),
6paTk reHepaTop M 0aHOBMGPATOP, 1R2 —E3 EPNP"  hoaTOMy B NPUCTABKAX, NMTaEMbIX
a Ha WX OCHOBE — pasNWyYHbIE  c425 150 R1[/ 71120 & |Fc4 - OT MyNbTUMETPA, cnegyet npume-
YCTPOWCTBA, HanpumMep, NPUCTaBKWM g4 15 110,([/] [y Rt eV S HATE Mukpocxembl KMOTM-cepwii
K LIMPOKO PacnpoCTPaHEHHbIM A 200x '—”—Wo, (K561, 564, KP1561, KP1554) u
MynsTUMETpam cepum M-830. W ce I Pe3ancTopLl BO3MOXHO Gonbuiero
Mepuog, cNeaoBaHks UMNYNLCOB o 0015mK COMPOTUBNEHUS.
reHepatopa T, (unn o6paTHyio emy 12 Bo-BTOPLIX, NOCKONLKY BLIXOA-
BENU4UMHY — 4vacToty f = 1/Tr] 7] 13 &0 11 "\.r‘{)frznA' HOI CUrHan NpPUCTaBOK NpPeacTaB-
ANUTENLHOCTE MMNYNLCa OAHOBWG- (Bxop) NAET COGOI MMNYILCHOE Hanpsixe-
paTtopa t, 3apaloT, Kak npasuno, DD1 K361TM1 ? HUe, HeOBXOANMO Y4MTHIBATH, YTO
7

RC-uenbio. 3T napaMeTpbli MOXHO K
OnpenenuTb, BOCNONB30BABLIWCH Pyc. 1
npocTerwmnMm GopmMynamMm:

eeis. 7 DD1 ‘-—T

“COM" (OBLymit)

T.=kR.C;it, =k R,C, ‘
rne R, m C. — COOTBETCTBEHHO
CONpoOTUBNEHWE  pE3nCcTopa M
eMKOCTb KOHAeHcaTopa, 3afaloLinx
nepwon, cnegoBaHWA WMMNYNbLCOB
reHepatopa; k. — koadduuneHt
NPONOPLIMOHANBHOCTU (3aBUCUT OT
YyuCcna 3NEMEHTOB, M3 KOTOPLIX
cobpaH reHepaTop, W HanpsXeHua
nutaHus); R, n C, — conpoTtveneHve

35

Jﬁ%m

pe3ncTopa »n eMKOCTL KOHOeHCaTOo-

pa, 3agarnuwmx AnuTenbHoOCTe M-
nynsca ogHoenbpatopa; k, — koag-

DUUMEHT  NPONOPUWOHANEHOCTH
(3aBucuT OT BUAa opHoeBubparopa, B
6onblmHcTee cnyvaes k, = 0,7).
Yawe ecero reHepartop Ha ane-
MeHTax UWbPOBBIX MUKPOCXEM
BuipabaTkiBaeT CUrHan Bunaa mMeaHap
(BAUTENBHOCTE MMNYNbLCA paBHa
LONUTEeNEHOCTM nayssl), a ogHOBWG-
patop ¢GOpPMUPYET NPAMOYTrOnbHBLIA :
UMNynLC NO GPOHTY unu cnaay N
3anyckawouwero umnynsca. Ecnw

s

R2

fl{ RK1}
SA1

“E PNP” C4 C3
O / 1.-.r‘ooocn:.u.:' Vw
h R1
\ _T_ ! oooo‘c)gM’
c7
- Tl A op

COeAWHUTL reHepaTop W opHOBUG- Puc. 2
patop Tak, 4To6bl Nepsblil 3anyckan
BTOPOM, TO CUrHan Ha ebixoge ogHOBUG-
patopa ©Oyper npeacrtaenate coboi
nocnenoBarenbHOCTL UMNYNLCOB, ONM-
TENBHOCTL KOTOPLIX 3ajaHa onnoauﬁpa-
TOpOM, a nepuopg cnegoeaHua — reHepa-
TopoMm. CpepgHee HanpsixeHve U, nocne-
LOBATENBHOCTA UMMNYNLCOB NPAMOYrOnb-
HOI Gopmbl Ha Bbixoge opHosubpaTopa

{Knammcy

pa v CoNpoTMBNEHWE pe3ncTopa 4acToTo-
3afaloweid uenu, MoXHO AoBuTecs Toro,
YTO YWCNEHHOE 3HA4YEeHWEe WU3MEPEHHOro
HanpsbkeHust U, CTaHeT paBHbiM 3Haue-
HUIO U3MEPREMOro rnapamMeTpa C y4eToMm
macwitaba.

MNpw pa3paboTke NPUCTABOK ONA MyNb-
TUMETpa cnenyeT y4UThIBaTk HECKOMbKO

X3 4acToTa reHeparTopa orpaHuyena, ¢
OAHOW CTOPOHLI, ObICTPOAENCT-
BMEM NPUMEHEHHON MWKDOCXEMBbI,
a c ppyrod — 4acToTOW cpesa
BXOOHOro GUNBTPA HUXHUX 4acToT
R29C2 mynstumerpa [3], npumep-
HO paBHoM 13 lu.

W B-TpeTLUX, CnepyeT NOMHUTL,
4YTO BbIXOAHOE CONPOTHUBNEHWE
anemeHtoB  KMOIM-mukpocxem
DOBONBHO BENWKO (COTHWM OM) U
MOXET BNWSATL HA NePUOA Cneaosa-
HUS W OUTENBHOCTE MMMNYNLCOB.
ELue » no 310l NpUYMHE PE3UCTOPI
cnenyet NPUMEHATE BO3MOXHO
6onbwero ConpoTURNEHUs, Y4TODLI
WUCKNIOYUTb BNMAHWE 3TOMO HEKOH-
TPONMPYEMOro napameTpa Ha Bpe-
MEHHbIE NapameTpbl.

MepBas M3 NPUCTaBOK, O KOTO-
PbIX NOWAET peyb, NpegHasHavyeHa
ANS W3MEPEHUA KOHUEHTpauuu
pacTeopeHHbIx B Boae coneil. OHa
cobpana Ha mukpocxeme K561T/11,
coAepXxallei 4YeTbipe [BYXBXOOO-
Bbix Tpurrepa Wmutra (pmc. 1).
YcrpoicTeo nonysvnocs ropasno
npoLue, YeM aHanoru4Hoe, oNUcaH-
Hoe B [4]. OHo coGpaHo Bcero Ha
OQHOM MUKpOCXeMe, a He Ha ABYX, OTCYyT-
CTBYIOT TPaH3WCTOPLl, B HECKONbKO pas
MeHbLUEe pe3ncTopoB. B To xe Bpems OHO
vmeeT Bonee WWPOKW MHTEepBan usame-
peHua.

Ha anemente DD1.1 cobpaH rexepa-
TOP NPAMOYrONbHbLIX WMNYNLCOB BWAAa
meaHap [5]. YacToTy reHepaTtopa 3agaer



Puc. 3

uenk ua koHaeHcatopa C1 v conpotuene-
HWS BOOHOTO pacTBOpa Mexny 3NeKTpo-
Aamu Aatymka, KOTOpOe 3aBUCUT OT KOH-
LeHTpaumm coneii: yem onblie ux copep-
XKUTCA B pPacTBOpe, TEM MeHbLle Conpo-
TUBNEHWE MEXAY NEeKTPOSAMWN AATYMKA U
TeM Bolwe Yactota. AnemeHt DD1.2 Bbi-
nonHaetT @yHKUMIO WHBepTopa. Lens
R1C2 ¢dopmupyeT no cnagy MMNYnsCcos
reHepaTopa KOpOTKUE MMMYSbChbl HU3KOro
YPOBHA OAJIUTENBHOCTLIO 3 MKC.

OnHoeubpatop Ha anementax DD1.3,
DD1.4 cobpaH no u3BecTHoOW cxeme [1].
Lene, 3apaowan anuMTensHocTs GopMn-
pyembix UM Mmnynscos, o6pasosaHa pe-
avctopoM R2, Tepmopeanctopom BK1 un
OByms rpynnamMu kokaeHcaTopos (C3, C4
n C5, C6), koMMmyTUpyeMBbIX nepekioNa-
Tenem SA1. B ero nonoxeHum "x1" sepx-
HUA Npenen W3MepeHus KOHUEHTpauun
pacTBOpeHHLIX B BOAE Conei pasex 3 r/n,
B nonoxexun "x10" — 30 r/n.

Ha ponu Tepmopeaunctopa RK1 cneay-
eT ocTaHoBMTbCs noapobHee. Oeno B
TOM, 4TO NPOBOAWMOCTL BOAHbLIX PacTBO-
pOB COnein 3aBUCUT OT TemnepaTypbl —
4em OHa Bblwe, Tem Gonblie nposoau-
MOCTb. TemnepatypHelit koadduumMeHT
NPOBOAUMOCTM PAcTBOPOB CONEl paBeH
0,02...0,024 (°C)"' [6]. Lns Toro yTOGHI
KOMMEHCUPOBaTE U3MEHEHWE CONPOTUB-
NieHusA pacTeopa npu konebaHusx ero
TEMnepartypbl, ¥ NPUMEHEH TEPMOPE3U-
cTop ¢ oTpuuartensHeiM TKC. BknoyeH-
Hblil NocnenoBaTensHO C HAM Pe3ncTop
R2 npubnuxaeTt xapakTepucTuky uenu
R2RK1 k TemnepaTypHOii 3aBMCUMOCTH
COMNPOTHUBNEHUA PACTBOPA B MHTEPBAE OT
15 po 35 °C, a ero conpoTvenexune Nnoao-
6paHo Tak, yTobbl o6ecneunTs Heobxoam-
MO€ 3HayeHue TemnepaTypHoro koaddu-
uMeHTa, B Hawem cnyyae — npubnuau-
tensHo 0,02 (°C)". K coxanenwio, non-
HOCTBIO KOMNEHCUMPOBaThL 3Ty Temnepa-
TYPHYIO NOrPELUHOCTL He YOAeTCH, NoaTo-
MY MOXHO rOBOPUTL NLLL O €€ HYaCTUYHOMN
komneHcaumn. Konpexwcarop C7 — 6no-
KMPOBOYHBIM B LLENW NUTAHWUSA NPUCTABKMW.

Bce pgetanu npucTaBku, 3a UCKIIONE-
HUEM aaryuka u TepmopesucTopa RK1,
pasmelleHbl Ha neyaTHol nnare (pmc. 2)
13 GONLrMPOBaHHOIO C OOHOW CTOPOHHI

CTEKNOTEeKCTONUTa TONLWWHON 2 mm. Mna-
Ta paccyuTaHa Ha NpUMeHeHne Pe3ncTo-
pos MJT, C2-23 wnuv aHanoru4HbiXx M-
NOpTHBIX. [INA yMEHLLUEHWS BAMAHUS TEM-
nepaTypsl Ha NapaMeTpb! BLIXOOHLIX UM-
NyNLCOB NPUCTaBKM BCE BpeMA3aaalolume
KOHOEHCaTOpbl A0NXHB UMETL OAMHAKO-
Bbld TKE. MNockoneky B YCTPOWCTBE NMpU-
MEHEeHEl Kepamu4yeckuwe NOOCTPOeYHbIe
koHpeHcaTopsl KMNK-2 (C4) n KNK-M (C6),
TKE koTtopeix 6nm3ok k TKE rpynne M750,
Bce octaneHeie (C1, C3, C5) ponkHbl ObiTh
KepaMu4eckuMmm aTom rpynnel. KoHpeHca-
Top C7 — nio6oro Tuna emkocTeo 0,015—
0,047 M.

Mpu MoHTaxe KMOM-MUKpOCxeMbl He-
ob6xoaoumo cobniopate OCTOPOXHOCTL,
OHa MOXET BblATW M3 CTPOS OT BO3OeWn-
CTBMA CTaTM4ECKOro anekTpu4ecTBa.
Y7106l 3TOrO HE CNYYMINOCH, PEKOMEHaY-
€TCA YCTAaHOBWUTE Ha nnarte 14-rHesgHyio
naHenb, B KOTOPYIO NO 3aBepPLUEHNA MOH-
Taxa M BCTaBUTb MUKpocxemy. Bmecto
K561T/11 ponyCcTMMO MCNONL30BaTh MUK-
pocxemy KP1561T/11 unun 3apybexHbiin
ananor CD4093B.

LUTbipK paavemos X1—X3, ¢ NOMOoLLbLIO
KOTOPbIX NPUCTaBKy NOAKNIHAT K COOT-
BETCTBYIOLWWM rHe3gaM MynsTUMETPa,
BCTABNAIOT B NpeaHa3Ha4YeHHbIe QNS HUX
OTBEPCTWA NNaThl U NPMNanBaloT K neyar-
HbIM MPOBOAHWKAM. BHewHwuidi Bup co-
OpaHHOI NpUCcTaBkM MNpeacTasneHd Ha
puc. 3.

Datumk npucrtaskmn (pmc. 4) cocTouT
13 OCHOBaHWA 2 — NAACTUHLI U3 OOHOCTO-
POHHE (PONLIMPOBAHHOIO CTEK/IOTEKCTO-
nuta TonwmHoi 2,5...3 MM, Ha KOTOpPOW C

NOMOLLBID pe3aka WM MeToaoM Tpasne-
HWs 06pa3oBaHbl YeThipe M30NMPOBaHHLIE
nnowagky Gonsru, 1 cobCTBEHHO paTyu-
Ka — pa3MeLLEHHBLIX Ha OnpeaeneHHoMm
pPaccTosHWWM OAWH OT OPYroro Asyx Metan-
nU4ecKux WTeipeir 1 gnametpoM 1 MM C
aHTUKOPPO3WMOHHBIM NOKPLITMEM. OyeHb
yoo6HO MCNONL30BaTL A5 3TOM LENU oT-
pe3kn WTelpei NoAxXoasaLLero gvamerpa
OT pa3wemMHbix coeauHuTenei. OTeepcTua
noa HUX B OCHOBaHWK CNeayeT CBepnuTh
CBEPNOM Takoro aMamMeTpa, 4Tobbl WTbipK
BXoaMnu nnotHo, 6es 3azopos. Jobue-
WKCb TOrO, Y4TOOLI WTHIPW HE BLICTYNanu
3a NNOCKOCTL OCHOBAHWA, UX 3aKPEennsioT
naikon k conere. 3atem K KpanWHUM
(y3kum) nnowankam $honery NpunaneanT
BblBOOLI TepMmopeauctopa 4 (MMT-4),
nocne 4ero KO BCeM YeTblipeM Nnowaaxkam
npUNaveanwnT OTPE3KM MHOTOXUNLHOro
WM30MMPOBAHHOrO nNpoBOgja 3 ANMHOWM
150...200 mm Ans coeaMHEHUA C NPUCTaB-
koii. Mocne kanubpoekn aaTtunka (06 3ToM
cM. panee) Bce ¢ONbroBble MNNOLWLAEAKMW,
MECTa naikW, npunerawwme K HUM

HEW30NWPOBaHHbIE Y4aCTKW NpPOBOLOB,
TOpUBI OCHOBaHWA, @ TaKXe Kopnyc Tep-
MOpEe3ucTopa NOKPLIBAIOT BOAOCTOAKWUM
nakoMm (MOXHO WCNONL30BaTb Nak ansa
HorTeid). BHeWHWIA BUAO roTOBOro aryvka
nokasaH Ha puc. 5.

HanaxwsaHuwe ceogutcs Kk kanwbpoeke
npuctasku. Ee yctaHaBnuBaT Ha Myrb-
TUMETD, BK/IOYEHHLIA B PEXUM U3Mepe-
HWA MOCTOAHHOIO HaNpPsXEeHWs C npene-
nom 2000 mB. MNepesens nepeknioHaTens
SA1 B nonoxeHue “x17, K LWUTHIPAM OaT41-
Ka (BepHee, K COEOWHEHHBLIM C HUMMK NNo-
waakam Gonsrn) NoAKNYaT Pe3ncTop
conpoTtuenedvem 16 kOM (c gonyckae-
MbIM OTKNOHEHWEM OT HOMWHana He 6o-
nee +5 %) 1 NOACTPOEYHLIM KOHOEHCATO-
pom C4 (a ecnn Heobxogumo, v noabo-
pom koHpeHcatopa C3) pobusatotcs no-
KasaHus MynsTUMEeTpa B npepenax
1100...1130 mB. 3atem nepeknoyaTens
nepeBodnT B nonoxeHue "x10", K KOHTaK-
Tam [garyvka nogkmoHaT pe3ucTop
conpotueneHuem 5,1 kOm (C Takum xe
A0NYCKOM) M NOACTPOEYHLIM KOHOEHCaTO-
pom C6 (npn HeobBxopumocTu u nopbo-
poMm koHpeHcatopa C5) ycraHasnueatloT
HanpsbkeHue 345...355 mB.
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Ho4Huk "Tpu useta”

4. MAMUYEB, n/o LLUaranoso CMmoneHckoii obn.

lMosBneHne cBepXBAPKMX CBETOAMOAOB MMO3BONISET peanu3osarb
ceeToBbie 3P PeKTbl, KOTOPbIE HEBO3MOXHO NMOJNYYUTb NMPHU UCINOSbL-
30BaHuMK 00bIYHBIX cBeTOAMOAQOB. O6 OQMHOM M3 HHUX MU HOYHHMKE, B
KOTOpOM NPpMMEHEeHbi UCTOYHUKU CBETa C MCronAb30BaHWEM 3TOoro
a¢gdexkra, n mger peys B npennaraemMoii BHUMaHMWIO YaTareneu

crarepe.

E CNK B OTPE3OK TPYGOUKM ANS KOKTE-
NA C TOPLIOB BCTaBUTL APKWE CBETO-
[MOObI PA3HOT0 LIBETA CBEHEHUS U NUTaTb
OOWH HapacTalowmM, a apyroin ybeieato-
LM TOKOM, TO B TEMHOTE MOXHO Habnmo-
LaTb WHTEpecHbln 3ddekT: cBeyYeHue
opHoro ugeta kak Ob "BbigaBnueaet”
cBeyeHwe Opyroro, obpasysa ABvXYLLYIO-
CH OT OAHOro Topua Tpybo4ku K apyromy
obnacTs CMeLaHHOro CUsAHWS.
Ha pwmc. 1 nokasano assi
CMEHbl LUBETOB CBEYEeHWs B
HECKONBKUX Takux Tpyboukax,
Urpawwmx ponk WCTOYHWKOB
CBeTa B npeaiaraeMom HOYHWUKE
(puc. 2). OH moxer paboTaTe B
OBYX pEXUMax: PYYyHOro pery-
NUPOBaHWUA, NPU  KOTOPOM
MOXHO 3adUKCUMpOBRaTs NObLIe
fIPKOCTb W CO4YETAHWE LBETOB
CBEYEHWA, W aBTOMaTU4ECKOWM
NNaBsHOW CMEHLI XONOAHOro
Tpexusetus "Benbin—CuHUn—
KPACHLIR" MArKUM COYEeTaHWem
"OpaHxXeBblt—XenTelini—3ene-
HbIi", U HaoGopoT.

Cxema HO4HWKa u3obpaxeHa
Ha puc. 3. OH conepxuT reHe-
paTtop NPSMOYroNbHBIX MMNY b=
coB Ha mukpocxeme DA1 u Tpu
TPaH3auCTOPHLIX Knioya. [ea u3
Hux (VT2, VT3) HarpyxeHbl pas-
HOLIBETHBIMW  CBETOAMOOAMMW
HL1, HL3, HL5 u HL2, HL4, HL6,
Tpetnin (VT1) obecneuusaeTr
npoTueodasHyio paborty nep-
BhIX OByX. Peanctopsl R1, R2 1
koHpeHcatop C1 onpepensor
4acToTy CNefoBaHWA UMNYNLCOB reHepa-
TOpa (NPW YKasaHHbIX Ha CXemMe HOMWHa-
nax oHa paeHa npwmepHo 0,1 'u), peanc-
Topbl R9—R14 orpaHuumBaloT TOk Yyepea
CBETOAMOALI.

Mpwu yctaHoeke nepeknioyatens SA1 B
nonoxenue "Py4H.” (py4HOe ynpasnexue)
HanpsxeHwe 6Garapeu nutaHua GB1
yepea peauctopsl R16, R15, avoast VD3,
VD4 v TOKOOrpaHu4MBaloLLME PEe3UCTOPLI
R9—R14 nocrtynaer Ha cBeTooMOAbI.
MepemeLwan ABMXOK NEPEMEHHOro peau-
cropa R15 ua oaHoro kpaiHero nonoxe-
HWS B OPYroe, M3MeHsIl0T COOTHOLUEHWE
APKOCTW CBEYEHWA ceToanoaos nap (HL1
u HL2, HL3 v HL4, HL5 u HLB) n cooTeeT-
CTBYIOLLIEE emMy rnonoxeHue obnacTv cme-
LLIAHHOrO CBEYeHus B Tpybkax.

C nepesoaoM nepeknyaTens B Nono-
XeHwe "ABT.” (aBTOMarvyeckoe ynpasne-

HWe) HauuMHaeT paboTtate reHepaTop Ha
mukpocxeme DA1. UMnynbc, BO3HWKLLWA
Ha ee Bbixoge (BeiBog 3), wepea auoa VD1
v uens RS5C3R7 BoapeiicTeyet Ha Gazy
TpaHaucTopa VT2, OH OOBONBEHO MeoNEeH-
HO OTKPLIBAETCH, U BKIKOYEHHLIE B €ro
3MUTTEPHYIO Uenk CBETOAWOAL! NNaBHO
3axwuraioTcs. 1o OKOH4YaHWKM UMnynbca
TPaH3WCTOP HEKOTOpOE Bpems nopnep-

XWBAETCA B OTKPLITOM COCTOSHMMK pas-
pPROHBIM TOKOM kOoHpeHcatopa C3, Ho
NOCKOSbKY OH YObIBaeT, APKOCTL CBEYEHWA
CBETOAMOAOB TakKXe NNasHO CHWXaeTcs.
C npuxonoM cnegylowero umnynsca sce
NOBTOPRETCA — CBETOAMOAbLI BHOBbL HA4YW-
HalKT CBETUTL AP4E U T. .

B MOMEHT nosiBneHWs NepBoro Wm-
nynbca MrHOBEHHO OTKPLIBAETCA TpaH3u-
crop VT1, HanpsXeHWe Ha ero KonnekTo-
pe MOHWXAEeTCst NPakTUYEeCKW A0 Hyns W
OCTaEeTCH TakMM [0 HACTYNNeHUs naysbl.
Mo 37O NPWYMHE OCTAETCA 3aKPLITHIM
TpaHawcTtop VT3, noatoMy cBeToaMOAaLl
HL2, HL4, HL6 He ropsT. C HacTynneHuem
nayael TpaHaucTop VT1 3akpuiBaercs,
HanpsXxeHue Ha ero KONNeKTope pesko
BO3pacTaeT, U 3TOT nNepenag Yepes uenb
VD2R6C4R8 soagencTeyeT Ha 6asy TpaH-
3ucTtopa VT3, 3acTasnsifa ero OTKPbITECS, a
yKkasaHHble CBeToauoabl — 3axeusca. C
NpWXoOooM CREAYIoWero um-
nynbca TpaHauctop VT1 BHOBb
OTKPLIBAETCA, WU 3apsKEHHbIA K
3TOMY BpPEMEHW KOHOEHcaTop
C4 HauvHaeT MeaneHHo pasps-
*arecs 4epes peavctop R8 wu
aMUTTEpPHbIM nepexogn VT3, Tok
4Yyepes Hero yMeHbLIaeTCs u fp-
KOCTb CBEYEHWS CBETOAMOAOB
HL2, HL4, HL6 nnaBHO yMEHb-
waetcs. Tak, Gnaropaps npoTu-
BOhaA3HOMY WM3MEHEHWID TOoKa
yepe3 CBeETOAMOAbI CO3[aEeTCA
ahPeKT ABMXKEHWA CMELLaHHBIX
ofnacrtein BBEpPX—BHU3—BBEPX
UT O

BonblwMHCTBO petanen ycT-
POACTBA MOHTUPYIOT Ha8 OCHOB-
HOW ne4YaTHOW nnarte (puc. 4),
WM3rOTOBNEHHOW W3 OQHOCTOPOH-
He ONLIMPOBAHHONO CTEKNOTEK-
ctonuta TonwmHon 1...1,5 mm.
Bce peawnctopuel — MIT, koK-
nexcatopu C1, C3, C4 — ok-
cugHsle cepun TK  ¢GupMmel
Jamicon, C2 — kepamuyeckwii
KM. TlepemMeHHblid pe3ucTop
R15 — perynvpoBouHsiii niobo-

—
— “Pyun.”
VD3 gAi Buirn.
RZ[/] / [,]ms
39kl /1120
VD3, VD4
K[15226
R15 470
VD2 K5226
DA1 NE555 R6 79K
4 i z R322 17 5
“—E|G1/GN Q'a' \\K VT1 X1
@m i | KT3156 e
15k +ul8 R10* []R12* [/R14*
2 1 /) / 9B
24 Y 2254 == 130 mu /l120 =
- | MK
1R UrP— x16 B S N N i
== C1470mkx16B == C2 0047mx eg - GB e ‘9 HLe ]
MK X = 047 M (aen.) Tloparw ] (wenr)
| . : Ly
Puc. 3 L



HL1

HLS

HLE

Puc. 4

ro Tuna, nepeknoyatens SA1 — OBUXKO-
Bt N021-3.

Ceetogmopnsl HL1—HLE ykasaHHbIX Ha
CXEME LIBETOB CBEYEHUS — NOGLIe CRepPXb-
APKWUE C MaKCUMANHBIM NPAMBIM TOKOM HE
meHee 20 MA B kOpnycax AMaMeTpom 5 Mmm
C Npo3pa4HbiMK NUH3amu. W3 oTedecTseH-
HbiX nopoiayT KMNA40T20-K4-N7 (kpac-
HOro ueta ceevenuns), KUNO40M30-P-O7
(opaHxeBoro), KMng4ons3o-n4-a7
(3seneHoro), KUMNO40H20-C1-N7 (cuHe-
ro), KWNA40-C20-XK-N7 (xenToro),
KMNp80C20-61-N (Genoro). Ceetoguno-
Abl MOHTUPYIOT Ha ABYX KPYIbIX NE4YaTHbIX
nnarax (pmuc. 5), AMamMeTp KOTOpLIX Noa-
6upailoT Takum, 4ToBBl NpM cOOpke OHM
NNOTHO BXOAWNWM B UMEIOLMECA B pacno-
PRXEHUU NNACTMaCCOBLIe KPbILWKK 4 1 8
(puc. 6). Bnase ceetoovoakl 6 Ha MecTo
v pacnonoxwue nnatel 1 1 5 Takum obpa-
3om, 4Tobbl HanpoTtue HL1 okazancs HL2,
a Hanpotue HL3 n HL5 — cooTBeTcTBEHHO
HL4 » HLB, Ha kopnychl CBETOAWOAOB
HageeawT TpyOknm 3 0QMHAKOBOW ANWUHLI
(120...140 MM), KOHUBI KOTOPLIX Npeasa-
puTEnsHO 0BMOTaHLI OAHMM-ABYMA CNORA-
MW NIUNKOM NEeHTHl 2 YepHoro ueeta (aTo
XenaTtensHO caenaTte ONA Ny4Ylwero npo-
sBneHus obnacTeil CMeLaHHoTO Creye-
HUA npu pabote HouHwWka). Ckpenus
Takum oBpasom nnaTtel OAHY C OPYrow,
COEAWHSAIOT WX MNeYaTHble NPOBOAHWKMN
4YeThpbMA OTpe3akamu 7 0BMOTOYHOro
npoeoga mapkm NMN3B-2 wnu N3BTN ana-
metpom 0,4...0,5 mm. [ocne artoro K
neYyaTHeIM NPOBOOHWKAM HUXHEN nnato!l 1
B MECTax, NoMeYeHHBIX CBETNLIMWA KBagd-
paramu C¢ Homepamu 1—7 (umdpel cooT-
BETCTBYIOT HOMEPaM B NO3ULIMOHHLIX 060-
3HaYeHunX CBETOAMONOB Ha puc. 3), Npu-

HL2
Puc. 5
4 5 |
o H
Vo 6
3 A 7
\,_.:- L] [l 1
11 1 1
k 4
r ol
I
2 i i
1 8

Puc. 6

NavBaloT XryT U3 CEMW Pa3HOLBETHLIX
NPOBOAOB (XEenaTesnbHO TeX Xe LBETOB,
4YTO W LBETA CBEYEHWUA CBETOAMOMOR).
Ana nydqwero nposeneHus adpdekta
nepemMewerms obGnacTv CMeLaHHoro
cee4yeHus B Tpybkax Heob6xoaumo Jo ycra-
HOBKW Ha mecTo nogobpate peaucTops
R9—R14. Cobpas makeT B COOTBETCTBUM
cO Cxemoi, u3obpaxeHHOW Ha puc. 7
(noauumoHHble 0603Ha4eHUs PE3UCTOPOB
W CBETOOMOOOB COOTBETCTBYIOT puc. 3),
nonbopomM yKkasaHHbIX PEe3UCTOPOB B
3aTEMHEHHOR KOMHaTe fobuealoTcs Toro,

4yToBbl B KpaMHWUX NONOXEHWAX OBWXKa
nepeMeHHoro peancrtopa Tpybku co cee-
TOAWMOAAMW CBETUNNCE C NPUMEPHO OaM-
HaKoBOW ApPKOCTEID. Mpu nepemelLeHnn
ABWXKA N3 OQHOrO KPanHEro NoNOXeHws B
Apyroe cMeHa UBEeTOB O0/MKHA NPOMCX0-
OUTh NAABHO Y NO BO3MOXHOCTU OAHOBpE-
MEHHO.

Hanee B UeHTpe HWxHel (No puvc. 6)
KPbILWKWM 8 CBEPNAT OTBEPCTUE AMAMETPOM
7...8 MM, NPUKNEUNBAIOT K HEI C HAPYXHOR
CTOPOHBI LLOKOAb 9 (OTPe30K NNacTUKOBOA
Tpybkn puametrpom 12...15 mMm), nocne
Yero HaAEeBaloT KPLILLKW Ha COOTBETCTBYIO-
wue nnatel. [ns sawmTel 1pybok co ceeTo-
AVMoAaMn OT NOBPEXOEHWA CHapyXw Ha
KPbILWKA HaOeBaloT UMNMHOP, CBEpPHYTHINA
1“3 Npo3payvHon 06epTOYHON MNEeHKN M
CKNEEHHbIIN CKOTYEM.

OcHoBHyIl0 nnaTty BmecTe ¢ HGarapeen
nutauna 6F22 ("Kpona”), nepeknioyarte-
nem SA1 U nNepemeHHbIM PEe3UCTOPOM
R 15 MOHTWPYIOT B NNACTMaCcCOBOM OCHO-
BaHuM namnsl (CM. puc. 2), npegsapu-
TENLHO BbLIPE3aB B €ro CTEHKax OTeep-
CTWR NOA COEAVHUTENLHLIE NPOBOAA W
opradbl  yNpaBneHWs YCTPOWCTBOM.

'{opaﬂu.)/
/R14- 120

Puc. 7

Mocne 3akpenneHws BCeX Y3n08 Nponyc-
KaIOT XryT NPOBCAOE YEPe3 OTEEPCTUE B
BEPXHEW 4acTW OCHOBAHWA, NpUKNeu-
BalOT K HEMY LOKONb CBETUNLHWMKA W,
HaKOHeLl, NPMNavBaloT K NnaTe coeauHu-
TeneHele nposoada (umgps 1—6 y oTeep-
CTWIA NOA HUX COOTBETCTBYIOT HOMEpPaM B
NO3WLMOHHBIX 0B03HAYEHUAX CBETOLMO-
L0B Ha puc. 3).

MNoTpebnaemslil HOYHWKOM TOK 0OCTU-
raet 40 mA, noaTomy nuTaTe ero ot 6ara-
pen ecTb CMBLICN TONMBLKO B TOM Chy4ae,
ecnu oH ByaeT BKNO4aTLCA HAa HENPOAON-
*utensHoe Bpemsa. Ecnu xe npegnonara-
€TCA WCNOoNbL30BaTk €ro B AEXYDPHOM
pexume, TO uenecoobpasHo M3roTOBUTL
WM  npuobpecT¥ TroTOBLIA CETEeBOW
WCTOYHWK nuTaHua (agantep) C NOHW-
*awum TpaHchopmaTopom, obecneym-
BaIOLWMIA Ha BbIXOAE NOCTOAHHOE Hanps-
xeHue 9...10 B npu Toke He Huxe ykasaH-
HOro. |
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f'50 CeeTtoanoaHbii GOHaApPL

C reneBon akKymMynsaTOpHOM

OaTapeemn
K. MOPO3, r. Hageim, THAO

Bonbiiof NonynapHOCTbIO Yy PblGAKOB M OXOTHHUKOB MNONb3YIOTCH
¢doHapu ¢ NUTaHUEM OT LUECTUBOJIbTOBOMH resieBoil aKkKyMyAsiTOPHOR
6arapeun — HapexHsle, nerkue, MouwjHbie. Ho oHM UMEIOT cyLeCcTBEeH-
HblIi HE[OCTATOK: CPABHUTENILHO Manyio NPORONIKUTENLHOCTE pabo-
Tbl 6e3 nepeszapsagku 6arapen, o6yc/I0BNEHHYIO NPUMEHEeHHneM rano-
reHHOW namMnbl HAKaNMBaHWA MOLHOCTbIO 75 BT. 3HauuTensHo npo-
ANNUTb 3TO BPpEMS MO3BOJINET 3aMeHa namMns! poHaps MOLWHbLIM CBE-
Tognogom, obnagarowmum aHayntensHo 6onee eoicokum KA.

3 aMeHe MeLlaeT To, 4TO NWTaTbh CBeTOo-
LAWOL C NPAMbIM NadeHWeM Hanpaxe-
Hus  3...3,3 B HenocpeacTBeHHO OT
WeCcTUBONLTHOM Batapewn KpailHe HeBbi-
rogHo. Ha Tpebylowemca ansa aToro racs-
wem peauctope byner GecnonesHo pac-
CceuBaTbCA, NPeBpaLLasce B TEeNNo, 3Ha4u-
TenbHas 4acTb 3Heprum GaTtapew. Ha-
npyuMep, NPY HOMUHANBEHOM HanNPRXeHUK
Harapeun 6,3 B KMNA He npeesicut 50 %.
HyXHO y4ecTb W TO, 4TO HanpsxeHue
HaTapew nocne NONHOW 3apAOKW [OCTUra-
et 7,1 B, HO ymeHbliaeTcs oo 6 B B koHue

napawwmnii 04eHb ManeHeKMM COnpoTUE-
NEHWEM B OTKPbLITOM COCTOsiHUKW. [poc-
cenb L1 — HakonuTens 3Hepruu, KOHOeH-
catop C3 crnaxveaeT nynscauuu.

B cBA3M C TEM 4TO HAaNPSXXEHWE Ha CBe-
Toouoae o4eHb cnabo 3aBMCUT OT NpoTe-
KaloLWero Toka, nocnenoeaTensHo co cee-
Topmonom EL1 BknioveH peauctop R4,
nageHue HanpsxeHus Ha KOTOPOM
He3HauuTensHo yxyawaet KMh, Ho pena-
eT 3a8BMCUMOCTL CYMMapHOro Hanpsixe-
HWS OT TOKa AOCTaTo4MHOW Ana paboTwbl
crabunusaropa Toka.
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paspsoku. Mo aTol npuunHe MameHeHwe
TOKa Yepes3 CBETOOMOA B Npouecce 3Kc-
nnyaTtaumu moxet aocturatb 30 %.

Ecnu conpoTtueneHue racawero peau-
CTOpa paccHMTaTh UCXOAR W3 HOMWHANL-
HOro Hanpsbxenws Gatapew, To nocne ee
nonHow 3apsanku ceetoauopn 6ynet pa6o-
TaTb C Neperpyskoin, 4To HebnaronpuaTHO
CKaXeTCA Ha ero HagexXHOCTH, 8 B KOHUE
uMKna paspagkM — CO 3HA4YUTENbHLIM
"Henokanom". BeIxo4 M3 3TOW CUTyaumu
3aKNI04aeTCn B 3aMeHe racsulero pesu-
cropa ctabvnuaaTtopom Toka. Ho nuHeik-
Hel cTabunuaaTtop Henpuemnem, no-
ckoneky KM npw ero vcnonsaosBaHun
ocTaeTcs HW3kuMm. B npepnaraemom ¢o-
Hape NPUMEHEH UMNYNbLCHLIA cTabunuaa-
TOP TOKa CBETOAWMOAA, YTO NO3BONWNO
noctuye KN 6onee 90 %.

Ha pmc. 1 wsobpaxeHa cxema oHa-
pA. KOMMyTUPYIOLWWIA aneMeHT cTabunm-
3atopa — nonesoit TpaHaucTop VTS, 06-

Korpa oTkpbIT TpaHaucTop VT3, yepes
€ro HM3koe CoNpoTUBNEHUe BLICTPO 3aps-
XaeTCHA BXOOHAA €MKOCTb NoNeBoro TpaH-
auctopa VTS, koTopulid oTkpeiBaeTcs. Mpw
3akpbiBaHyM VT3 u oTkpeiBaHum VT4 sxon-
Has eMKOCTbk TpaHauctopa VTS 6wicTpo
paapsxaeTcs, OH 3akpuieaeTca. Beneacr-
Bve OLICTPOro NEepekNio4eHUs KOMMYyTa-
LMOHHBIE NOTEPW SHEPrUM B TPaH3UCTOpe
VTS5 CTaHOBATCA O4EHb HE3HAYUTENLHLIMMI,
YTO W NO3BONAET NONYYUTL BLICOKWIA KM,

MNpw oTkpbiTOM TpaHaucTope VTS5 Tok
TeyeT yepes apoccens L1, aapaxan koH-
nexcatop C3. MNpu 3akpLiBaHWW TPaHau-
CTOpa TOK OpOCCEns He NPepLIBaeTcs, a
3ameikaeTcs Yyepes amon VD1, npoponxaa
3apsxare konaeHcatop C3. Korpga Hanps-
XEeHWe Ha KOoHOeHcaTope [oCTUrHeT
nopora Bkmwo4YeHus ceetoguopa EL1,
yepea ceeToauon u peauctop R4 noteyer
TOK, YBENMYMBAIOLLMICA N0 MEpPE Npogon-
XAKLWEeNcs 3apaakK KoHaeHcaTopa.

HomuHane peauctopoe R4, R6 u R7
BbibpaHbLl Takum 06pasom, 4To Npu A0CTKU-
XEHUW TOKOM CBETOAMOAA HOMUHANBHOMO
3Ha4YeHWA HanpsxeHwe Ha BGaze TpaHau-
cropa VT1 CTaHOBUTCA OOCTATOMHBLIM ANA
€ero oTKkpeIBaHuA. BMecTe ¢ HUM OTKpOeT-
cA W TpaHaucTop VT2, ypoBeHb Hanpsaxe-
HWA Ha Bxoge 9 anementa DD1.3 craHer
HW3KWM, MMMYNLCHI HA BLIXOAE 3TOro ane-
MeHTa npekparaTcs. B pesynkrarte tpaH-
anctop VTS5 He GymeT OTkpwiBathes, a
rMOnNonHEHWe 3anacoe 3HepruK B apocce-
ne L1 n koHgeHcatope C3 npekpaturcs.

Konpexcatop C3 Gynet pa3psxartscs,
rNoKa HanpsXeHWe Ha HemM He YMEeHbLUWUTCS
HacTONbLKO, 4TO TpaHaucTop VT1 3akpoer-
cs. [lanee npouecc noeTopuTcA. B ceAsu
C TeM, 4YTO NPUMEeHeHbl TpaHancTopsl VT1
n VT2 ¢ koadbduumentom Toka 6asbi
Gonee 200, ructepeaunc (pasHOCTL 3HaYe-
HWIA HanpsxeHws Ha konpeHcatope C3,
npyu KOTOPLIX Npecbpa3osatent BKNOYa-
€TCA W BLIKMIOYAEeTCA) HE NpeBblWwaer
HECKOMNbKWX MWUNNUBONLT, @ Yepes CBETO-

Mpu BKNIOYEHWW NUTAHWA BoIKOYaTe-
nem SA1 HauuHaeT paboTark reHepartop
UMNYNLCOB Ha NOTMYECKMX 3NEeMEeHTax
DD1.1 » DD1.2. Tpanswuctopsl VT1 1 VT2
3aKPbITH, NO3STOMY NOrMYECKWIA YpOBEHL
HanpsxkeHws Ha Bxope 9 anementa DD1.3
BLICOKWIA. ITOT INEMEHT NPONYCKaeT UM-
NyNbCbl reHepaTopa, W 4Yepe3 WHBepTop
DD1.4 oHv nocTynaioT Ha 6asbl TpaHauc-
Topoe VT3 u VT4, nooyepepHO OTKpbIBas
wx.

novop EL1 Te4vet npakTU4ecku HeMameH-
HbIIA TOK.

AxkymynstopHas Gatapes GB1 u Bbi-
knosatens SA1 — ot ¢oHaps, nogeep-
raemoro popabotke. B ero pednekrtop
BMECTO NarpoHa C NamMnorl HakanueaHus
BKNeeH pepxarens ceetrogmona ELI1.
Ceetoguop, cHabxeH TennooTBOAOM —
anioMUHUEBOW NNAcTUHON pasmepammu
40%x40 MM 1 TonwwmHon 1 MM, OcTanbHble
petann CMOHTMPOBaHbLI Ha “"MakeTHoWn"



nnate pasmepamu 45x20 mm (puc. 2).
Mecta ans Hee B kopnyce (poHapA BnonHe
AOCTaTOYHO.

PeaucTopsl (kpome R4) n koHpeHcaTto-
pul MOryT BeITe nboro Tuna. Peswctop
R4 — oTpe3ok HMXPOMOBOro NPOBOAA CO-
OTBETCTBYIOWEN ANWHbI, HAMOTAHHBIN Ha
kopnyc peauctopa MIT-0,25 moboro Ho-
muHana. MarwuTonposog apoccens L1 —
ABa CNOXEHHLIX BMECTE NONYKONbLA pas-
mepamm 15x10x4,5 Mm na matepuana
MM140 (monnbaeHoBLIA nepmannon).
ObmoTka gpoccens cocTont ua 19 Butkos
npoeoga MN3B-2 pnameTtpom 0,8 MMm.

Wcnonsbayemeie B npeobpaszosarene 6u-
NONsIPHLIE TPaH3UCTOPLI MOTYT BbITh Kak B
metannuyeckix (KT31020, KT31071), Tak v
B Nnactvaccossix (KT310240M, KT310740M)
kopnycax. BoamoxHa vx 3ameHa Ha KT3156
1 KT3616, Ho npuaoeTtcs nogobpars ak3em-
nNspbl TaKUX TPaH3UCTOPOB ¢ koadduum-
EHTOM Nepeaayu Toka Bassl He menee 150.
Jvion, WoTtkk 1N5818 moxHO 3ameHwuTb
06buHEIM avogom KO212A, oaHako npu
3TOM Ha HECKOMBKO NPOLEHTOB YMEHBLLUIMT-
cst KNJ npeobpazosatens.

Mpexae 4Yem ycraHaenuBaTb CBETO-
nwvop, EL1 » peauctop R4 B doHaps, He-
0B6X00MMO NOAKNIOYNTL WX K perynupye-
MOMY MCTOYHMKY NOCTOAHHOrO Hanpsxe-
HWA No cxeme, U30bpaxeHHoN Ha puc. 3.
MnaeHo NoBbILLAA HANPAXEHWE, yCTaHas-
nueaT no amnepmetpy PA1 Tok yepes
ceetoguog 0,34 A (MakcumanbHbliA Nps-
MO Tok ceetoamopa 1006LXHLNWES —
0,35 A). UndppoBbiM MUNNMBONETMETPOM
PV1 (Hanpumep, MyNnsTUMETPOM Ha COOT-

PA1

R4 (puc. 1)

2.5B +
(perynupyemoe) 1 /;,
@9 EL1 (puc. 1)
T
Puc. 3
BETCTEYIOWEM npegene W3MepeHus)

onNpenenslT nageHue HanpsxeHwa Ha
peauctope R4. Ecnu OHO 3aMeTHO OTNK-
yaeTcs o1 70 mB, Heobxogmmo nogobpats

LNVHY NPOBOLA, U3 KOTOPOrO M3roTOBNEH
3TOT Pe3ncTop.

3anoMHMB W3MEpPeHHOEe 3HadYeHue
NafieHWA HanpsXeHWs, CBETOOWMOL U pe-
31ucTop MOHTUPYIOT B ¢oHapk. lNocTo-
AHHBIA pe3ancTop R7 BpeMeHHO 3aMeHs\IT
NoACTPOEYHBIM  HOMMHanom 3,3 kKOm.
Mopknioume nNUTaHve, yMeHbLIAT BEe-
[EeHHOe CONpPOTUBIIEHNE 3TOr0 pe3ncTopa,
KOHTPONMPYR NafeHWe HanpsXeHus Ha
pe3uctope R4. MNpwu gocTuxeHun 3Ha-
YeHWs, W3MEPEHHOro padee, nuTaHWe
OTKNOYHAKT ¥ 3aMEHAIOT NOACTPOEYHLIA
PE3NCTOP NOCTORHHBLIM HAWOEeHHOro co-
npotueneHus. OCTasnsaTL 30€Chb NOLACTPO-
€4HbI Pe3ncTop He PEKOMEHAYETCH M3-33
HEHAOEXHOCTW Ero NOABUXHOINO KOHTaKTA.

Mocne HanaxueaHus u NpoBepku nna-
Ty ¢doHaps pekoMeHOyeTCs NMOKPbITh He-
CKONBKMMKW  CNOSMKM  BNaro3awmTHOro
naka.

B pesyntrate nepepenky npopomku-
TensHocTb pabotel poHapa 6e3 3apanku
aKKyMynaTopHOi Gatapeu yBenuuunach
no4ytn B 50 pas npu He3HaYyMTenLHOMR
noTepe SPKOCTU. E

MNMpocTon npeoOpa3oBaTenb Koaa

A. OBHOBUXUH, r. UpkyTCck

YcrposicTeo, 0 KOTOPOM MAET peys B cTaTbe, NpeaHa3Ha4yeHo ans
oby4eHmna nepesBogy 4YWcesl U3 ABOWYHONW CHUCTEMblI CYMCHEHWS B
Aecatnynyio (or 0 go 9). OHo no3BonseT 3aKpPenuTs NONy4YeHHbIe
TeopeTrnyeckne 3HaHUA, NMPOBEPUTHL MX M B yBNexaresnbHoW popme
AoBecTu A0 asTomarnama. CHavana WCnbiTyeMsbii ¢ CEeHCOPHOro
nynsTa BBOgMT B npeobpa3oBartenb [BONYHOE HYUCAO, 3aTeM CKna-
AbIBaeT Beca 3Havalnx pa3panos M, HaXas Ha kHonky "Orser”, cee-
PReT pe3ynbTar CAOXeHUS ¢ noka3aHnaMu yndpoBoro uHAMKaropa,
Ha KOTOPOM BbICBEYMBAETCH QECATHYHOE 3Ha4YeHue BBefeHHOro
ABOMYHOro ymncna (kopa). YcTpo#cTBO BbINONHEHO Ha AOCTYMHOM
anemeHTHOW 6ase n Moxer 6biTb NOBTOPEHO faxe HeonbITHbIMY

paguomobutenamm.

xema npegnaraemoro npeofpa3oea-

Tens kopa u3obpaxeHa Ha puc. 1. B
€ro COCTaB BXOAAT YETbipe MHPOPMaLMOH-
HbIX CEHCOPHLIX KOHTakTa E1—E4, obuimii
ONsi HUX CEeHCOPHbIA KOHTakT ES, mMukpo-
cxema DD1 — npeobpa3soearens yeTbipex-
pa3psaHOro ABOWMHOMO KOAA B CUrHANbI
YNpasneHns ceMuanemMeHTHelM uudpo-
BbIM MHOWKATOPOM, UM(MPOBON MHAMKATOP
HG1 ¢ ofbeguHeHHbIMKM KaTogamMu ane-
MeHTOB (C obwwm KaTtoaom) 1 kHonka SB1
("OTeet"). HAueitku R1R2C1, R3R4C2,
R5R6C3 1 R7R8C4 3awmwarot xogwl 1, 2,
4, 8 (cooTBeTCTBEHHO BhIBOAKI 5, 3, 2, 4)
Mukpocxemst DD1 oT cTatuyeckoro anek-
TPUHECTBA W OOHOBPEMEHHO 33[alT Ha
HUX ypoeeHs nor. 0 B UICXOQHOM COCTOSHU.
Peauctop R9 orpaHuumMBaeT TOK 4Yepes
anemeHTel A—G wHOoMKaTopa, 3awmuas
TeM cambIM BeiXxoasl gewndparopa DD1 ot
neperpysku, koHgeHcaTop C5 — Gnokupo-
BOYHBLIA B LIENW NMWUTaHUA MUKPOCXEMbI.
Barapeto nutanms GB1 nogkmouanoT K
YCTPOWMCTBY BhIKNtO4aTenem SA1.

Mocne BKNOYEHWA NWTaHWA HanpsXxe-
HWe Ha Bxogax 1, 2, 4, 8 mukpocxemsl DD1
pasHo 0. Ha sxon K (BeiBOg 7) uyepes
3aMKHyThle KOHTakThl 1 1 3 kHornku SB1
NoAaHO HanpsXxeHue NUTaHus, YTO yaep-
*uBaeT Ha Bbixofax A—G HU3KKiA ypoBeHb

HanNpPsHXXeHWs, NO3TOMY HWU OAWH 3NEMEHT
vHamkaTopa HG1 He ceeTuTCA.

Kopg, nBovYHOro 4Yvcna BBOAAT, NpUKa-
casnck nNanbLami K CEHCOPHBEIM KOHTaKTam
E1—E4 (HvXHAS 4acTb NagoHu PyKU Npwm
3TOM [OMKHA NexaTtb Ha obLemM KoHTakTe
E5). Undpel B KaBwliukax psgoMm ¢ nosu-
UMOHHEIMK 0Bo3HadveHnsvm E1—E4 obo-
3Ha4aloT BeCa ABOMHYHLIX Pa3PAO0E.

Hanpumep, ecnm HeobxoaMMO YCTaHo-
BUTb koa AecATwdHoi uwdpwt 5 (0101;
3peck Mnaglwivid pa3pag cnpaea, a crap-
LKA cnesa), KacaloTCH NanbLamn KoHTaK-
ToB E1 ("1") n E3 ("4"). B peaynstarte Ha
Bxopax 1 v 4 (esieogpl 5 1 2) MUKpOCXeMEI
DD1 nosiesTca yposwu nor. 1, a Ha Bxopax 2
1 8 (BbiBOAbl 3 W 4) OCTAHYTCR YPOBHM
nor. 0. Tenepb, ecnv HaxaTb Ha KHOMKY
SB1, To Yepes ee 3aMKHYBLUIMECH KOHTaKTbl
1 1 2 Ha Bxog rawenns uHgukauum K
(BeiBog, 7) mukpocxemel DD1 nocrynut
ypoBeHs nor. 0, Ha Bcex Beixoaax, kpome B
v E (esiBoget 10 1 13), nosBuTCa ypoBeHb
nor. 1 uwHgukatop HG1 eeicBeTUT M3obpa-
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XeHue aecaTuyHon umdpsl 5. Mocne or-
nyckaHus kHonku Ha Bxog K DD1 eHOBb
6yneT nogaHa nor. 1 v MHAWKATOP NOracHer.

Mpu ycTaHoBKe Ha NyNbLTE ABOWHHBIX
qucen, OeCATUHHBIN SKBUBANEHT KOTOPLIX
ot 10 go 15, nuavkartop HG1 nocne Haxa-
TKst Ha KHoNKy SB1 He ceetutca. O6bsc-
HAETCA 3TO TEM, HTO KOAbI Takux Hucen
mukpocxema K176M02 He npeobGpaayer
(Ha Bcex ee Bexoaax A—G npucyTcTeyeT
HU3KW NOrMHecKnin YpoBeHs).

MNuTaeTcs yCTPOMCTBO OT ranbBaHu4e-
ckoin Bartapew Tunopasmepa 6F22 (9 B).
JonycTumMo 1Mcnone3oBaTte akKymMynsaTop-
Hylo HGaTtapeto aToro xe Tunopasamepa, a
Takxe CEeTeBOW MWCTOYHWK Ha OCHOBE
noHWxatLiero TpaHcpopmaTopa co cra-
BUNU3NPOBAHHBIM BLIXOAHBIM Hanpsxe-
Hvem 9 B 1 Tokom He meHee 100 mA.

KoHcTpykTrBHO NpeobpasosaTens koaa
COCTOWMT U3 OCHOBHOrO 610Ka 1 CEHCOPHO-
rO NynbTa, COEAMHEHHBIX NATUNPOBOAHLIM
xryTtom. [letany oCHOBHOro 610Kka MOHTU-
PYIOT Ha neyaTtHoW nnare (puc. 2) us
OAQHOCTOPOHHE (GONBIMPOBAHHOIO reTu-
Hakca vnu CTeKNOTeKCTONWUTa TOMUWMHOK
1—1,5 mm. Mnara paccynTana Ha npume-
HeHwe peauctopos MNT, C2-23, C2-33 u
KepaMuyeckux kongeHcatopoe KM, K10-
17. Knonka SB1 — KM1-l unu niobas opy-
ran manorabapuTtHas 6e3 d¢dwkcaumm B
HaxaTtom nonoxeHwu. BelkniodwaTtens nuTa-
Hua SA1 — Tymbnep SMTS-102-A2,
SMTS-102-2A2 unu nio6oi, NoAXoaALLMIA
no rabapwvram. [lna noaknioveHns k 6noky
CEHCOPHOro NynbTa WMCMNONb30BaH Pasdb-
EMHbLI COeMHUTENbL, COCTOSLWMIA W3
Bunku OHLU-Br-4-5/16s v posetku OHLL-
Br-4-5/16p. CemuanemeHTtHulii umdpo-
BoW nHamkaTop E10521-J-0-0-W (kpacHoro
uBeTa CBEYeHWs, NOBBILEHHOW APKOCTH,
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BbICOTA 3Haka 13,2 mMm) 3aMeHM NobbIm
ApyrvMm aHanorom ¢ obuwwvm katomom (c
YY4ETOM pPacnonoXeHna KM Ha3Ha4YeHus
BLIBOOOB).

CMOHTMpOBaHHYIO nnaty BMECTe C
Gartapeeit nuTaHus, BLIKNIOYaTenem SAT,
kHONKoi SB1 u poseTtkoi paswema X1
(XS1) paamewwaoT B NNACTMACCOBOM KOp-
nyce NpAMOYronbHON OPMbI C BHYTPEH-
HUMK pa3mepamMu He MeHee 95x54x25 mm.
PacnonoxeHue petaneit B Hem (BuA
CHWM3Y) NOKa3aHo Ha pMUc. 3, 3 BO3MOXHbIA
BapuaHT opOPMNEHUA NMUEBOH NaHenu —
Ha puc. 4.

B kavecTee ocHOBbI NyneTa (puc. 5)
WUCMONL3YIT NAAcTUHY pa3Mepammu
200x150 MM M3 NUCTOBOKM NNacTMacchbl
(reTHakc, TeKCTONWT, CTeKNOTEKCTONUT)
TONWMHOR 2...3 MM, CeHCOpHLIe KOHTaK-
Tbl 3aKPENNRAIOT Ha Heil B NOPAOKE cneao-
BaHWA pas3psaoB BBOOUMBIX YMucen (Mnaf-
WWiA pa3psg — crnpasa, CTapwMin —
cnesa): Ha 6e3bIMAHHLIA Naney "HasHa-
yeH” paspsa ¢ Becom 1 (Mnaawmid), Ha
CpeHWiA — C BECOM 2, Ha YKa3aTeNbHbin 1
GoNbLIOH — COOTBETCTBEHHO C Becamu 4
u 8 (cTapwwuii). B kasecrtee KOHTakToB
E1—E4 ynobHo ncnonb3osatb BuHTb M2
v M3, ins yeenuyseHus nnowlanum kaca-

HWA NanbUEB C KOHTaKTamu Nog rofoBKM
BWHTOB MOAKNAABIBAKDT METanIn4eckue
waiibel guameTpom 12...15 mm. C obpart-
HOW CTOPOMBI NNACTWHBI H2 BUHTHI Haae-
BaIOT NENEeCcTKM ANA NpUNankn NpPoBoAOs,
COEAVHSALNX CEeHCOPHLIE KOHTAKTHl C
BUNKOI pa3bema X1, 3atem oObluHbIE W
NPYXWUHHLIE LWaNbbl ¥ HABMHYUBAKOT raii-
kn. [lna ynyyleHna BHewWHero BMaa KoH-
TaKkTOB PEKOMEHOYETCA WMCNONb30BaTh
BUHTBI 1 WANBbI C HUKENEBLIM MM XPOMO-
BbIM MOKPLITUEM.

Jna Tex, y KOro xopowo passuT Mu3u-
Heu, (HanpuMep, Urpoil Ha My3bIKanbHBIX
WHCTPYMEHTax), pacnpeaeneHve nansues
No CEHCOPHBLIM KOHTAKTaM MOXHO M3me-
HUTL ChneayrwmMm obpa3om: MU3MHeL
"HaszHaunTk" (3a4eilcTBOBaB KparHMiA
npasblid — NO PUC. 5 — KOHTaKT) Ha pas-
psg ¢ Becom 1, 6e3biMAHHLIN Naney — Ha
CneayoLwmii 3a HUM C BECOM 2, a CpeaHui
WU yKkasaTenbHbld — COOTBETCTBEHHO Ha
paspsaabl ¢ Becamu 4 1 8 (KpaiiHWii neBbiA
KOHTaKT — noA, 60NbLWOoi naney, — B aTOM
C/yHae He UCNONL3YIOT).

OBlmiA ceHcopHbiin kKoHTakT E5 (nopg
HIKHIOID 4acTb NAafoHW) B BUAE NOMNOCKW
wupuHoi 8...10 u anuHoin 80...90 mm
BbIPE3aI0T M3 NYXEHOW XeCcTn 1 3akpen-
NAOT Ha NNacTuHe OBYMA BWHTamk M2
(M3) c raikamm.

CobpanHoe 6e3 owmnbok 1 13 ncnpae-
HBIX feTaneil yCTPONCTBO roToeo K pabore
Ccpa3y nocne BKIKYEHUA NUTaHWA W Hana-
XUBAHWS He TpebyeT. YMeHbLWaTs conpo-
Tuenexwe pesncTtopa R9 ans yeenuyieHus
APKOCTU CBEYEHWS ANEMEHTOB MHAMKATO-
pa HG1 He pekomenayeTcs, Tak kak pabo-
HMA TOK KaXOoro BbIXOA2 MUKPOCXEMbI
K176M02 He nonxeH npesLiwaTh 2 MA.

Mpn wHamvkaumm undpel 8 (ceetatcs
Bce anemeHtol HG1) u ykasaHHOM Ha
cxeme conpoTveneHun peaucropa R9 no-
TpebnseMblii YCTPOMCTBOM TOK HE NpPeBbl-
waeTt 13 MA. lNpwn NoOraleHHoM MHOWMKATO-
pe TOK onpeaenseTcs B OCHOBHOM CONPO-
TUBAEHWEM KOXW NanbueB W NagoHw,
Nnexawmx Ha KOHTakTax nynsTa, u B aBTop-
CKOM BapuaHTe He npesbiwaeTr 0,3 mA.
Ecnn xe OHWM He KacalTCs CEeHCOPHbIX
KOHTakToB, npeobpazosatens notpeb-
nset Tok meHee 1 MkA. Ins NOBLILWLEHWA
HaAEeXHOCTW BBOAA [OBOWYHOIMO KOAa
KacaTeCsl MHPOPMALMOHHLIX CEHCOpPOB
crneayeT He KOHYWMKamMu nNanbles, a uwx
NOAYLUEYKAMM, FOE KOXa TOHbLIE, a 3Ha-
4YWUT, COMPOTUBNEHWE ee MOCTOAHHOMY
TOKY MEHbLLE.

Heucnonk3yemsblit B aBTOPCKOW KOH-
CTPpYKUMM aneMeHt H (AeuwmansHas
To4ka; BbiBOA, 5) uHpukatopa HG1 npwm
HEeNaHUKU MOXHO UCNONL30BATE AN UHAW-
Kauuv BKIIOYEHWMA NUTaHWA YCTPOWCTBA.
YTobbl CyLEeCTBEHHO He yBenuyueaTb
notpebnsiemuiin oT 6atapen TOK, € NKCO-
BbIM MEYaTHLIM NPOBOAHWKOM BbIBOA 5
COEOMHAIOT 4Yepe3 AOMNONHUTENBHBIA TO-
KOOrpaHW4MBAIOLLMIA PE3UCTOP CONPOTUB-
nenvnem 2—4 xOm (Ha cxeme 3Ta uenb
n3obpaxeHa LUTPUXOBLIMK NMHUAMK). Il



Banepuii JAPUOHOB (RN3BU), r. MockBa

Jletom mHorme paguomobuTenn oTnpasnsioTCs B pasnny- |

Hble panuoakcrneguunuu, KOTOPbIE MO3BONSIOT 00beagNHUTD
YB/IeHEeHNne pPanuoCBA3bI0 M aKTUBHBIA OTABIX Ha npupofe.
Oco6biii MHTEpEC Takne MepPONpPUSITUS BISBIBAIOT Y MOMIOAEXH,
MOCKONBKY OHM [AIOT BO3MOXHOCTb MOMyTeWecTBOBaTs (MHO#

pa3s He 6e3 NPuUKIIIYEeHNIT) MO POAHOMY KPaIo 1 NonyTeLecTBo- |

Bate Mo Mupy B agpupe. 06 0o4HOM TakoM MepONPUATUN, NPo-
BEeAEHHOM NIeTOM MPOLUNIOro rofa, paccka3piBaeT 3aBefyio-
wuii naboparopuei pagmo3NneKTPOHUKN N NIOBUTeNbCcKOo#
pagunocen3n MOCKOBCKOro AOoMa Hay4HO-TeXHUYeCcKOro u
XyAOMecTBeHHOro reop4YyecrBa oby4YawiWMxcss U CTYAEHTOB

npogeccuoHanbsHoro obpasosaHms....

B NPOXOAALWMY B WIONEe MEeXOYHApOoL-
HbIX "OCTPOBHBLIX" COPEBHOBaHMAX
IOTA CONTEST mbl pewmnu nopaboTtarts ¢
octpoBa Bonbwoit Bepesoesiid, 4To pac-
nonoxeH B @UHCKOM 3an1Be Heganeko oT
Buibopra. MogrotoBka Hakanack eile B
deBpane. NOKYMEHTEI B MOrpPaHuyHble
WHCTaHUMK, odopMeHne cneuvansHoro
NO3LIBHOCO...

OnLIT NpoBEeAeHHbIX paHee aIkcneam-
Uun Ha ocTpoea bBantukw noackassiBan,
4TO HaOo caenartb NO CTPOMTENLCTBY aH-
TEHHOrO XO3ANCTEA 3KCNeauumK, a Takxe
no NOArOTOBKE TPAHCMBEPOB W yCUMTE-
new. CneumansHo paspabortaHHblie "Cnaii-
fepbl” ¢ AobaBneHHEIMKU NepeknioHaeMbl-
MW BEpTUKaNamMu Ha guanasod 7 My u
HY "BepTukanel” ebicoTon 20 MeTpoB,
mayTel "Mapc-2" n "P-401" Bcensinu Ha-
aexay, 4To adupHan 4acte akcneguLmm
nNpoMaeT HOPManeHo. JHEpPreTuky AoMK-
Hel Bbinu obecneunTts BGeHsoarperathbl
mowHocTeio 6 n 2,5 kBT. MoarotoBunu
TpaHcueepk! K-2 1 K-3, a Takxe sbixoaHOM
kackap ot P-140.

B Hawen komaHne 6bino 14 yenosek —
YNeHbl KONNEKTWBHBIX  PaAnOCTaHLMA
RK3AWK, RU3AWI, RA3ACC, a Takxe
RU3BH, RN3BU, RA1AR, RN3AQU,
RZ3AKR, RZ3DOF, RZ3AFH, RN3DAZ. MNMo-
NOBUHY KOMaHAOk COCTaBnANa MoNoAexXs.

Jopora ua Mockebl no lMNpumopcka
npowna nerko. Beina 3agencTteoBaHa
"Tazens”, "Bonra” ¢ npuuenom, kpytas
"Maszpa” » "natepka”. MonTopsl TOHHLI
rpy3a v niogu Beinv ycnewHo nepeme-
weHel Ha 1000 km. Bnaropaps crapsim
CBA3SIM M HEKOTOPOW CYMME LEeHEXHbIX
3HAKOB B NOHEAEeNnbHWK K Be4Yepy MecT-
Hblé NNaBcpeacTBa OOCTABWAM Hac Ha
octpoe bBonbwon bepezoewid. Beicagka
npuwnack Ha 1,5-6ankHblil WTOPM K
AoXOb

Mocne BbiCAOKK HAYANUCHL NPK-
knoyeHus. [puLINocs BpYYHYHO
OTTankMBaTb Hall nonervyaslni

cnacatenbHelit 60T, 4TobLl OH He |

nonasn Ha MHOrOYMCNEHHbIE KaMHW
y bepera. Boga 6uina okono 16
rpanycos, HO oBoWwnock — HUKTO
He 3abonen. lNocne "kynavus” Bce
BLICTPO Nepeogenvce, NOCTaBUNK
nanartku 1 pasoxInv KocTep.

Bo BTOpHUK kKOMmaHga cTana
rOTOBMTECA K YCTAHOBKE MayT M
obycTpoiictey nareps. B ator
AeHb yoanock nocrasute 20-met-
POBYIO MauTy C BEePTUKANLHO aH-
TeHHON Ha amana3oH 80 MeTpoB u
pesepeHyto aHTexHy IV Ha 80 n 40.

MoaroToeunm k yctaHoBke aBa
"Cnaipgepa” — nnsix B 150 meT-
poB NO3BONSIN 3TO caenaTtk. Ha

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

"Cnaiigep” roroB k pabore! Ha mayre —
3nsigHes Unes (RZ3AFH).

CnacarensHbiii 60T NOHECN0 Ha KaMHW — H3aA0 ero cnacarts.
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B a¢pupe — 3nwbigHes Bnagumup (RU3BH) wn Wrope
Poxxos (SWL RK3AXT).

creQylowmii aeHb NpoaonXunn "MayqTo-
Bole paboThl”, HO BNeEpegw Hac xganw
HEMPUATHOCTM. ..

Bce Havanock nocne obepna. Hano cka-
3aTb, 4TO Hawa "Toyka" Haxogunacb B
13...14 km ot Mpumopcka. CoTtoBas cBA3bL
Bbina HeyCTOWYME], a Mbl PACCHUTHIBANK C
NOMOLLILKD ABYX B3ATbIX € CODOW Nnaccue-
Hbix aHTeHH Ha 900 My noaxMoYMTLECS K
WMHTepHeTy. Ho BCe HawW younms NpuHoO-
CUNW Mano nofb3bl, CBA3b BCE pPaBHO

6eina kpaiiHe Heyc-
ToMunson. Bot TyT-
TO OBOE Halnx Mo-
nofpiX  y4acTHWKOB
pewunu OTOMTH
BrnybL OCTpOBa M C
! ropkm (B 500-x meT-
pax oT nareps) no-
npoboeats [03BO-
HUTLCA B MOCKBY.
MNpowno Tpm Yaca,
a pebar Bce He Obl-
no... Mei Ha4ann Bon-
HOBATLCH, XOTH U No-
HUMaNM, 470 C OCT-
poBa AeeaTtbCs WM
Hekypna. MNoropa cra-
na nopTUTBCA, W
BLICTPO  CTEMHeno.
Moneitka ¢ ¢oHaps-
MW 1N KpHKEMK HanTK
pebat oo 12 Ho4m He
yBeH4Yanack ycne-
xoMm. Pewwmnn xaatb
[0 pacceeta v Ha-
4aTb MOWCKK CHOBA.
Ho cobbiTws paseueanicb CTpEMUTENBHO.
[ae-To B NoONoBMHE BTOPOro HO4YX Mbl YBU-
0EenKM OrHWM KaTepa, HanpasnfaBLIerocs K
Ham. M3 Bogwl BbliWAW "Tpu BoraTteipa” B
ceeTsweics dopme MHC. Y Hac 3awemm-
no cepaue, npegdyescTeys Hepobpoe.
Cnacatenu cnpocuny, He nponanv nv y
Hac mMansYMwkn. Mbl yOpyYeHHO KUBHYNK.
3artem oHWM cooBLmMnK, HTO HalW "MONOoL-
ubl” noasoHmnKM B MHC 1 ckazanu, 4To OHM
3abnyounuce Ha octpose. MYCosusl 1

[BOE Y4aCTHWKOB 3KCnegvumu eile 4aca
nonTopa crapannuck HauTn pebsT, Ho TWeT-
HO... Pewwunn xaate A0 yTpa v uatm uc-
kate. Cnacatenu cenu B KaTep W ylunu B
Mpumopck, noobewas Bo3obHOBUTL pabo-
TY YTPOM.

YTpoMm ™Mbl NpoOJomXuAn NOUCKW,
npoiga 6...7 km Bray6e ocTposa, cMornn
no3eoHMTECA B MYC MNprMopcka, rae Ham
coobwmnu, 4To pebsTa yxe HalgeHsl n
HaxogaTca Ha 6ase MHYC B Mpumopcke.
370 66in0 0koNo 12 Yacos OHS.

OTpRave B ropof ¢ NMonyTHoOM NoaKon
RU3BH (pna ynaxwueanus “dopmansHo-
cTen”), Mol yBugenu Hawmx "PobuHsoHos”
g8 15.30. Tonoebl y HKx GbINW ONYLLEHBI
HUXe KOneH. PyraTb CUNbHO Mbi WX He
CTanu, HO OHW MbINKM KOTABI K Nocyady Ao
OKOHYaHWS 3KCNeauLi. ..

Jopenas aHTeHHb!, Mbl nopabotanu
OCTPOBHLIM Mo3sieHbiM UE1CBB v 3a nat-
Huuy npoeenu 1139 QSO.

B cy66oTy cTapToBany COpeBHOBaHWA
IOTA CONTEST. Hawanu pabotaTte Ha
PaHOBOM MECTE W NOTUXOHBKY Noadupani
Ha BTOPOM MECTE MHOXUTENN.

MpoxoxpaeHwe ObINO CpefHuM, HO
nomumo "nainana” w3 Esponwl (lfepma-
HUA, AHmKa, Utanua u T.4.) Hennoxo Npo-
xogunun K, W, AA, VE, VY, JA, a Takke DV,
ZL, ZM, VK, PY. MNpuuem ceasb ¢ ZMAG Ha
80-ke npoxoguna No ANMHHOMY NyTW.
"Cnanpepsl” pabotanu otnuyHo. Bcero
6uino npoeepeHo 1687 ceazein. OTnuyHO
paboranu Tenerpagom K-2 n SSB K-3

bynem roTtoBUMTLCA K HOBBIM MNpu-
KnloHeHnaM! 4]

160 METER CONTEST 2009 — ntorm

0 4YMcny MocTynueLMx OT4eToB (B88)
COpPEBHOBAHWMA MWHYBLLEro rofa npo-
WM Ha TOM Xe YPOBHE, YTO W npeabiay-
wine. 3aMeTHbIR PocT BbIN TONBLKO MO YUCTTY
CTPaH-y4aCcTHUL, — KPOME POCCUsiH, Ha
3TOT pa3 B HUX MPUHANWM y4acTue
KOPOTKOBONHOBMKK YKpawHel, Bon-
rapuu, @uHnsHamMK, PpaHummn, He-
xun, Mongasun, Benrpuw, lepma-
Hiawn, Monbiun, Hopeervm n Cepbun.
B rpynne “"oguH onepatop —
B3pOCNbIE CroOpTCMEHL” cpeaum
Tex, kTo paboran Tenerpadom m
TenedoHom, nobepun AHatonui
Monesuk (UASPC) wna Hoeocu-
6upcka. Y "tenerpadpuctos” ny4y-
WKl pesynstat nokasan BukTop
Makcumerko (RV2FW) ua CaHkr-
MNetepbypra, paboTaswwmin NO3bIB-
Heim RK1B. Kak 1 B npowunom roay,
OT/IMYHO BLICTYNWI CamMblil Aarnb-
HWK OT EBponbl y4acTHUK EBreHnin
Craeuukwmin (UAOCA) ns Xabaposc-
ka. OH nogHsnca ¢ 21-ro Ha 10-e
MECTO — BENWKONENHBLIA pe3ynb-
Tat ana OansHero Boctoka. B
MonoaexHon rpynne 6Gbin, yBbl,
TONBKO OAMH YHACTHUK — Anekcei
KoweHckoe (RN4ADU) ua r. Cypo-

M Bnepedy TamboBCcKve cnoptcMeHsl. B
coctas komaHabt RX3RXX O6nactHoro
UeHTPpa TEXHUHECKOro TBOPHECTsa AeTein n
Monogexu exoamnu Makcum Babaes (12
net) v AHapei Bonkos (10 neT).

Cawa Cubupues n Buma 31036x0 Ha RKIMZO.

BuKHO Bonrorpaackoi obnacrtu.

Y KOMaH[, KONNeKTUBHbIX PaanocTaHLmin
nyqweid 6eina komanpga UASUZZ Tlopoa-
CKOro UEHTpa OeTCKOro TEeXHWYecKoro
TBOpYecTBa r. Kemeposa, B cocTase KoTo-
poii pabortanu Cepreit Ceepanos (RKSUE),
Muxaun CaxuH n Anekcangp Linmmepmanr
(RVOUDZ). Cpeaun KOmaHm, KONNeKTUBHbIX
pPagmMocTaHLMIA C MONOOEXHBEIMKM KOMaHOa-

Y nabniopareneil ny4Hwunin pesynetar
nokazan Bnagumup Kyvepenko (RASM-1)
13 gepesHun CantoikoBka KopMunosckoro
paioHa Omckoi obnactu. Tonbko OAHa
KoMaHpa 3assunach y Habniogarenein —
13 cpeaHei wkonsl cena Hekpacoeka (13
TOro Xe paioHa Toi xe obnactu!). Mui
nosgpaensem Anekcasgpa Cubupuesa n

Omutpua 3o3eko ¢ gebiotom B pagvo-
CNOPTE W XEenaem WM YCNexoB B paguo-
nobutenscTee n paguocnopte! A o Tom,
KaKk B 3TOW CenbCKOW LUKONe NosiBuMnach
KONNeKkTUEHaA paamnocTaHuUmA, paccKaskbi-
BAIOT CTPOKW M3 OoTHeTa:

"PaguoctaHuyna RKIMZO B
| Hekpacoeckoi wkone pa6ora-
er 5 ner. AaMuHUCTpAaUMS LWIKO-
| bl BeIgENMNA Hebonklwoe no-
MeujeHne Ans 3aHAaTui o
WKOMLHUKAMI PaamnoCcriopToM.
3aHumarotca Gonee 20 manb-
YNKOB W OEBOYEK, HaynHas ¢
1-ro knacca. bonblyio MoMoLLb
B obopyaoBaHWK PanuoCcTaH-
umnm okazanu UASMPW, UAINN,
UASMV, UAI9MAZ, RVIMO,
UASMCD, UASMJ, RA9JQ.
RVOJE, RU4AL. BNOMZI wn
RAGMLS. OHnu, KpoMe TexHu4ye-
CKOW MOAAEPXKM, YCTAHOBWIN
Ha paguocTaHLMK KOMMALIOTEPb!
u noakmownnu ux 8 Internet. Ha
KPbILWE LWKOMLI MoKa TONbKO
"NPOBOAOYHLIE" AHTEHHbI, HO
HalWW craplune ToBapuun Mo
4 paguocnopTy B NeTHWI Nepuon

nAaHupyoT ycTaHoBuTe Bonee

3bPekTUBHBIE GHTEHHEI.

Hecnonb3ys UMEIOWYIOCH MPUEeMHYI0
paguoannaparypy n aHTeHHbI B COPEBHO-
BaHmsax Ha 160 metpos, Caiua CubupLes
v [ma 31036K0 BLICTYIWAM KaK paanona-
6monarenn”.

B wroroebix Tabnuuax no rpynnam
yKaaaHbl MECTO, NO3BIBHOW, YYMCNO CBA3EN
W YMCNo O4YKOB.



S0

1 UASPC MIX 129 578

2 UAGSP MIX 126 375

3 UABCC MIX 116 340

4 UASHR MIX 83 316

5 RZ9IR MIX 78 296

6 RN4HA MIX 106 294

7 RK1B cw 89 292

8 uzou MIX 19 291

] RV3FI MIX 105 288
10 UADCA MIX 33 271
1 RU9AC SSB 82 271
12 UA4PN MIX 97 263
13 Uadw MIX 95 257
14 UASADL cw 76 249
15 RK3DH MIX 102 244
16 RU4AW MIX 103 243
17 RUSWZ MIX 68 222
18 RU4WD MIX 78 209
19 UABAA MIX T 203
20 UA4AAC cw 85 201
21 Rwapy cw 80 200
22 RZS00 MIX 47 193
23 RVICC cw 74 191
24 RV3ZN MIX 86 182
25 LZ3FN cw 58 173
26 UA4FCO cw 71 165
27 RL3FO cw 69 162
28 MIX 53 157
29 RW3AI MIX 73 156
30 RU3UR cw 53 134
3 RZ9CJ cw 49 132
a2 RWICX cw 56 131
33 URSNHF SSB 45 124

Pe3ynbTatbl yYHaCTHUKOB

34 RADQQ MIX 26 121
35 OHBEGUA cw 35 119
36 uT2Ly MIX 50 118
a7 UX3MX MIX 43 "7
38 UU7JF cw 40 106
39 UA3UDE cw 45 104
40 RX3VF cw 49 103
41 RASAE MIX 36 101
42 UASMW cw 28 100
43 RA3BQ cw 47 100
43 URTEQ cw 47 100
44 UA4FRY SsB 48 100
45 UAELP MIX 34 89
46 UVSEEO SsB 37 99
47 RW4AD cw 38 93
48 RA1AR M a7 92
49 RV3MR cw 38 92
50 RKSALD SsB 36 90
51 UADACG cw 19 81
52 F5IN cw 19 B0
53 RASJG MIX 24 79
54 RN1NEBE 55B 33 75
55 OK1ARO cw 23 70
56 UABHFI cw 26 68
57 RW4WY cw 27 68
58 ER3HW SSB 27 66
59 RX4WA MIX 27 60
60 RAZXCZ MiX 28 60
61 HASUY cw 16 54
62 RZ3DA MiX 28 54
63 RA3DO SsB 20 51
64 RA3ZC cw 23 50
65 UASYTN SSB 19 46
66 UsoQG cw 18 45

67 RU4sSW MIX 18 43
68 DKBNT cw 16 39
69 UA3DQK MiX 1 27
70 RU3WR cw 14 24
4 RW4AA/9 MIX 9 21
72 UA3RAR MIX 10 17
73 OK1KZ cw 5 1"
SOJR
1 RN4ADU SSB 33 68
MO
1 UASUZZ MIX 115 508
2 RWOA MIX 93 436
3 RF4M MIX 124 306
4 RK9CYA MIX 58 162
5 AM3M MIX 40 85
6 RKOMXB 55B 19 45
MOJR
1 RX3RXX MIX 114 276
2 RK3DZH MIX 82 178
SWL SO
1 RAGM-1 75 317
2 RA9M-5 a7 132
3 Us-Q-73 a4 L
MO
1 RKSMZO 47 168
CHECKLOG

RUBXE, SPICVY, LBIRE, RK9JXP, RX3XX, YU1XO sl
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C nopsl cpegy KOPOTKOBOMHOBWMKOB O
TOM, kak Haubonee KOppeKTHo onpege-
NWTh YEMNMOHa CTPaHbl Mo PaavocBaA3n Ha
KB, no cywecTsy, 3aKOHYWIUCE TPMAOUATL
net Hasapn,. Byoyyw cTopoHHukammu mnpewu
NPOBEAEHWS O4HO-3304HBIX COPEBHOBAHWIA
v Buas GeafeiicTemMe B 3TOM BOMpPOCE Tex,
KTO OTBeYan 3a pasBuTve paamocnopTa B
ctpane (LIPK CCCP u ®PC CCCP), coTpya-
HUKW peaakumm XypHana "Paguo™ pewumnm
NPOBECTU 3KCNEPUMEHTANLHBIE COPEBHO-
BaHWA TAKOro BUAA. Yxe B Te roasl B Jlutee
NETOM eXerofHO NPOXOAMAK pagmoniobu-
TENLCKWE CNETHI C PA3MELLEHEM WX yHacT-
HUKOB B MONEBbIX yCNoBusix. BosHukna
Waes, KOTOPYIO C 3HTY31a3MOoM Noanepxa-
N NMTOBCKWE KOPOTKOBOSIHOBWMKYW, NPOBE-
CTW NepBble O4HO-3204HLIE COPEBHOBAHWA
Ha 6a3e Takoro cneta.

MNepesbiit 61vH He Buin KOMOM — aKCne-
PUMEHT YOANCSH, W YKE Ha Cneayowmii ron,
NPOLUNK NepBbie BCECOI3HbIE COPEBHOBA-
HWS HA Npy3bl XypHana "Paguo”. OHu 6binu
C BOCTOProM BCTPEYeHbl TEMW, KTO WCK-
perHe Gonen 3a 4eCcTHYIO CrNOPTUBHYIO
6opbby 1 ONTUMANLHEIA BAPWAHT BLISBNE-
HWA YEMMMOHOB CTPaHBl N0 PaAMOCBA3N Ha
KOPOTKWX BONHax. Bckope Havanu nposo-
ANMTECS U OoPUUMANbHBLIE OYHO-3E04HbIE
HEMIMUOHATE! CTPAHLI. ..

LLino BpemMs, 1 0 BapUaHTE NPOBEOEHUA
COPEBHOBAHWIA NO PaaMOCER3N, B KOTOPOM
CHSTHI NPaKTU4ECKU BCE BOMPOCH!, Bbi3bI-
BaBLUWE CMOPBI CPEAW CrIOPTCMEHOE (BIWA-
HWE MECTONONOXEHWS YHACTHUKA, NPOX0OX-

HHa nawmew oduoxke

O4Hble NO paguOCBA3UN —

AeHus 1 ToMy nogobHoe), yaHanu eegyuive
KOPOTKOBONHOBMKM Mupa. BoT Torpa-To u
BO3HWKNA MOEA NPOBECTU NOAOGHLIE MEX-
AyHapopHsle copeeHoBaHua. Oxa Geina
peanu3osaHa (o4Hble YHaCTHUKK pacnona-
ranuce 8 Cuatne, CLLA), 1 ycnex paguonio-
Gutensckux "Urp nobpoi Bonu" yBepun
MUpOoBOE paanoniobuTensckoe coobuye-
CTBO B TOM, 4TO YEMMMOHOB MUPa B Paavio-
CBA3K HA KOPOTKMX BONHAX MOXHO onpene-
NATH TONBKO B TAKWMX COPEBHOBAHMAX.

BoT ¢ Tex nop yxe B LWECTOn pas npo-
eopsTca WRTC — komaHaHble YeMnuoHa-
Tol MUpa No pagvoceasn Ha KB, oyHnas
4acTb KOTOPbLIX NPOXOAUT B pasHblx cTpa-
Hax mupa. B atoMm rogy 4ects npuHuMaTh
yyactHukoe WRTC 6bina npepoctasneHa
Poccun. CopeBHoBaHMA NpoiayT B Hava-
e Mona B NOAMOCKOBHOM JJOMOAEeno0Bo.
W 41O ANA HAC 0COBEHHO NPUATHO, YTO OHK
nponayT B hopmare, KoTopslii Beln paspa-
HoTaH B peaynsTare MHOMMX aKCNepuMeH-
TOB pefakuuein xypHana "Pagno™ u enep-
Bble GbIN peanv3oBaH Ha COPEBHOBAHUAX
"3eezpbl KB adwupa” B JleHuHrpane B
1991 roay.

OYyHBIA BApUAHT KOHTECTUHra 0COBEHHO
WHTEpeceH Monogexu. ITo B oYepenHoi
pa3 rnokasanu OYHble OTKPLITLIE COPEBHO-
BaHus MockoBckoli o6nacTi No paguoces-
31 Ha YNLTPaKOPOTKUX BOMHAxX, KOTOPble
npownv B Mae atoro roga B Lenkose.
OpraHusatopamv COpPeBHOBAHWIA BLICTY-
nunn Mockoeckoe obnacTHoe otgeneHue
Coio3a paguoniobutenein Poccuu, Aomum-

30 neT cnycT9...

HucTpaums LLlenkoeckoro MyHUUMNansHo-
ro paioHa u ropoackoro nocenexus Len-
koBa, a Takxe Llenkoeckoe paitoHHOE
yqpexaeHne no paborte C MONOOEXKLIO
"Kny6 "PoBecHuk” npu noooepxke
PervoHaneHoro otoenedus JOCAAD
Poccum Mockoeckoi obnacti.

CopeeHoBaHua cobpann 70 paguo-
crnopTcMeHos u3 14 paiioHoe NMoaMockoBbs
nuar. Mockesl. OH1 copeBHOBaNUCE B yme-
HWW NPOBOAMTL PaaMOCBA3b Ha manoraba-
puTHbiX YKB YM paavoctaHumsix awanaso-
Ha 144 MIu. KopoTkuiA AMHaMUYHBIR Yaco-
BOWM KOHTECT C KOMMBLIOTEPHBIM CyOeicT-
BOM, KPaCO4HbIMW LIEPEMOHUAMUN OTKDBITHUS
1 33KPLITUS COPEBHOBaHWA, C Kybkamu u
megansaMu ans nobegutenen n aunnomamm
ANA BCEX Y4acTHWKOB, A eule W yknaabl-
BAIOLMIACA B paMkyu CBETOBOrO [HS, SIBHO
NMoHpaewnca MHorum pebatam u pykosoam-
TENAM MONOAEXHBIX KONNEKTUBOB.

KoHrect npoxoguT o4eHb BbicTpo. He-
CKONBLKO AoNbLIe naeT Habop oT4eToB. A BOT
W UTOrM COPEBHOBaHWA Ha 3KpaHe Mo-
HUTOpa NosBUIKCE. .. Bce y4acTHukK copes-
HOBaHMIA BLIMOMNHWAWM HOPMATWBEI CMIOPTMB-
HbIX pa3pRaoB: OT MEpEOro B3POCNOro Ao
BTOPOro toHoweckoro. MNobeautenam Guinm
BpyYeHbl KyOkw, npuaepam — megani u
BCEM Y4aCTHMKaM — NamMsaTHbIE ANMNIOME.

Ha obnoxke aToro Homepa XxypHana —
Y4aCTHMKIW COPEBHOBaHMWIA NOCNE npoueay-
pbl HarpaxaeHus. BeiTe MOXET, KTO-TO K3
HUX MPUMET y4acTue W B CNegyloweM
WRTC! =
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3ameHa CZN-15E
B MUKPODOHEe-TaHreHTe
AHgpeii KALLUKAPOB, r. Cankt-lerepbypr

HEKOTOPbLIX MPOMBILUAEHHBIX TPaHCK-

BEpax MCNONb3YIOT TAHMEHTHI C ANEKT-
peTHseiMM MukpodoHamm Tuna CZN-15E.
OaHaKko no CBOMM YaCTOTHLIM XapakTepu-
CTUKaM W NO YYBCTBUTENLHOCTH OHW gane-
KW OT coBepleHcTea. Llensio Mmowx akcne-
pumMeHTOoB Gbino nopobpate Gonee 4yB-
CTBUTENbHLIA M KAYeCTBEHHbLIN N0 3By4a-
HWIO MukpocdoH Bmecto CZN-15E, He
MEHSAR 3NEKTPUHECKYIO CXEMY Mpeasapu-
TenoHoro ycunenus. WMccnepgoeae Gonee
30 paznnyHbiX BAPWAHTOB, § OCTAHOBWCS
Ha mukpodore XF-18D ot coToBbix Tene-

Puc. 1

ObiTb 1 HewucnpaeHeiM. Mocne pa3bopku
kopryca tenedoHa mukpodoH XF-18D c
MOMOLLBIO NMWHUETA M3BNEKAETCA NErKO —
OH HE MpwnasH, a NpPWxaTt ynpyrmmmn na-
TYHHbIMK KOHTAKTaAMMW K NeYaTHOM nnare.

PaccMoTpum 3ameHy MukKpodoHa Ha
npMMepe BLIHOCHOMO MWKpodOoHa-TaH-
renTel HM-36 nonynspHoro pagvonio6tu-
Tenbckoro TpaHcusepa ICOM IC-718.

OTKpyTWMB TpW camope3a KpenneHwus
3aQHei CTEHKU MUKPOQOHA-TaHIeHTLI, OT-
KpLIBaem ee Kopnyc. AKKYPaTHO BEIHUMaEM
"wratHblit” MukpodoHn CZN-15E v otnawm-
BaeM ero Kanclonb OT 3KPaHWpPOBaHHOMo
npoeoaa. MNapannensHo BLIBOAAM LUTATHO-
ro MMKpoOHa (M Ha ero Kopnyce) yCTaHoB-
neH koHpeHcatop B SMD-ucnonHeHuu, oH
He noHanobuTcs. Ha ero mecTto ycraHaenm-
BaeM MukpodgoH XF-18D, npunavean akpa-
HWPOBaHHLIM NPOBOA K €ro BbIBOAAM.

Ynansem nAOTHYK BOWNOYHYO Npo-
knagky (benoro ugera), yCTaHOBAEHHYIO B
nocago4YHOM MEecTe LWTATHOro Mukpodo-
Ha mexay ero paboyeil NOBEPXHOCTBIO U
KOPMYCOM TaHreHTHl.

¢oHoB. OH NpuUMEHAETCA BO BCeX mMoae-
NSX OT OTHOCUTENLHO ycTapesweii Nokia-
640 o coBpeMeHHbIX MOBWNbLHBIX anna-
partos Tvna Samsung-780D.

Ha pwuc. 1 nokaszaHel MUKPOGOHGI
CZN-15E (cnesa) w XF-18D (cnpasa). Oba
MUkpodOHa UMEIOT No ABa BLIBOAA.

MopaneHo ycTapeslune CoToBbIe Tene-
(OHBI €CTh NPaKTUHECKKW B KAXKA0HA CEMbLE.
Kak npaeuno, oHu "neinsatca” 6e3 gena —
BLIFOQHO NPOAATe WMX HEBO3MOXHO, a
BoibpaceiBate xanko. [Ona pekomeHaye-
MO NEpenenkn HyxeH TONbKO MUKPOQOH,
fI03TOMY Cam MODBWMLHLIA annapaT MoXeT

Hosbih kancions B 1,5 pa3a meHbLLE No
paamepy. MNoatomy obopayveaeM ero B
06bI4HBIN NOPONOH (KNEUTb HE HYXHO) U C
ycunuem yctaHasnvsaem Ha MecTo. Ceepxy
(C TLINLHOM cTOpOHBI MUKpodoHa XF-18D)
yTannMBaem CHATYIO paHee BOMOYHYIHO
npoknagky. BHeWHWi BWAO, packpeITOro
Kopnyca mMukpodoHa-taHreHTsl HM-36 c©
yXe ycTaHoBNeHHbiM MukpodioHom XF-18D
npeacTaeneH Ha ¢oTtorpadun puc. 2.

Hukaknx nameHeHuin B 3NeKTpUHEeCKOM
cxeme He Tpebyercs. Mocne ykasaHHOW
3aMeHbl 3aMETHO YNYHYLWWMIOCE KaAYeCcTBO
curHana TpaHcueepa. ]

HA JIOBUTEJIbCKUX

ANAMASOHAX

CopeeHoBaHMA

CopesHosanma Russian "RADIO" WW RTTY
Contest Ha Nnpm3sl xypHana "Pagwo” B 3TOM rogy
ByoyT npoxoomTe 4 centABpa ¢ 00.00 oo 24.00
UTC Ha moButensckux auanasonax 80, 40, 20, 15
1 10 meTpoB. Bug pabotsl — RTTY.

3aueTHsIE rpynnbl Y4aCTHUKOB:

— OfMH ONepaTop — BCe AWana3oHsl;

— OfWH ONepaTop — OAWMH OManasoH;

— HECKONLKO ONepaTtopoB — BCE OMana3oHbl
— OfWH NepeaaT-nk;

— nabnioparend.

CraHumam B rpynnax C OQHOOMana3oHHLIM
3a4eTOM pa3pelaeTch NpPoBOAMTL CBA3M W Ha
Apyrux (He 3a4eTHbIX) AWanasosax, Ho, pasyme-
e1CA, 3aRBNAETCA B 3TOM CNy4ae OAuH AWanasoH,
a OTHEeT NPEeAOCTABNRETCH 3a BCE CBA3W.

Poccuiickwe paguoctaduwm nepeaot RST u
neyx6ykeeHHoe ycnosHoe ofoaHauvenwe obna-
CTW, @ OCTanbHele y4acTHukn — RST u Homep
30HbLI NO CAUCKY aunnoma WAZ. 3a cessb BHYTPK
KOHTMHEHTa HaYUCNAETCA 5 O4YKOB (N0 CNWCKY
pvnnoma WAC), ¢ Apyrumm KoHTuHeHTamu — 10
O4KOB. MOBTOPHbIE CBA3W Pa3peLUeHbl TONbKO Ha
pasHbix AUana3oHax.

Kaxpas obnacte Poccuu v Kaxaas TeppuTto-
puA Mupa no cnucky gunnoma DXCC pawTt ogHo
O4KO ANA MHOXWTENA Ha Kawdom auanasoHe.
3anenfemblii pe3ynsTal NoNy4aeTca MepemMHo-
HEHWEM CYMMbl ONKOB 33 CBA3W HA CyMMapHLIA
MHOXWUTENL.

MoGepwutens B rpynne "oOwH onepatop —
BCE OManasoHsl” Gy0eTr OTMeYeH KOHTeCT-Meaa-
Nel0, a B rpynne "HeckoNsKo onepaTtopoe — Bce
OWANa3oHsl — OAWH Nepeparyuk” — NNakeTKon.
JononHuTensHO (NPW BbICOKOW aKTMBHOCTH)
MenanAMM MoryT DuiTb oTMEYEeHBl M NnoBeauTeny
no agwanasoHam. KodtecT-aunnomamm Gyoyt
oTMedeHsl nobeguTenu No cTpaHam M pagumo-
CTaHLUMM, NOKA3ABLUWE BLICOKWE PE3ynkLTatel B
noarpynnax.

PoccuidckMm  y4acTHWKaMm COpeBHOBaHWIA
OT4YETHl PEKOMEHOYETCA NPEAOCTaBNATL B BMOE
daitna 8 popmare EPMAK (ato sapwant Cabrillo
c HeKOTOphIMH JOONOAHUTENBHBIMK  OaHHLIMK B
saronoeke). Bonee noppobBHo cam dopmar m
BapwaHTbl 3aroNoBka AN\ PasNNyHLIX 3a4eTHbIX
rpynn npuveenedsl Ha caite CPP no agpecy
http://srr.ru/CONTEST/ermak/index.htmi.
KpaiHuwii CpoK BLICLINKW OTY4ETOB — 4 OKTAGPA
2010r

WHoCTpanHelM  y4acTHUKAM OTYETH HAOO0
npegcTaenate 8 obbiiHOM BapuanTe Cabrillo.

daiin oTHETA NPUCOEOMHRIOT K NMUCLMY, 8 B
Teme nucema (subj) ykasolBaloT TONLKO Hassa-
HWE COPEBHOBAHWIA B COOTBETCTBWMM CO CNMCKOM
copeBHoBaHWiA ans dopmara EPMAK v noswie-
HOR y4acTHuka. Hanpwmep, RADIO-WW-RTTY
UASXKK., 3advetHyio noarpynny v niobGole apyrue
OaHHele 30eCe NPWBOOMTE He Haao. B kaxnom
NWCBME CNefyeT OTNPaBNATE TONLKO OOMH OTHET.
Ecnv nogTeepxOeHWME O Npueme oT4eTa He
NOCTYNWMT B TEYEHWE HEegenw, Nnpoceba cesaarsca
¢ ru3ax@radio.ru. ByMaxHuie OTY4ETHI B 3TOM rogy
TOoXe NpuHuMaoTea. E-mail gna otnpaeku otye-
ToB: contest@radio.ru. Appec ons GymamHeix
ot4etos: Poccwn, 107045, Mockea, CenveepcTos
nep. 10, penakums xypHana "Pagumo”.

HoeocTtu CPP

No cocroanmo va 8 wows 2010 . 8 CPP
nocTynunu 520 3anekok w3 44 pecnybnuk, kpaes
v obnacTei, npeacTaenaowmMx Bce denepans-
Hble okpyra Poccwitckoi @enepaumm, Ha nonyye-
Hue pexomergauwid ot Coaa pagwoniobutenei
Poccum B CBRan ¢ 06pasoeaHnem YeTbipexaHay-
HbIX NO3bLIBHLIX curHanoe. HawbBonbwee wwucno
3aneok npuwno w3 Kpacwopapckoro PO CPP
(42), Mockosckoro ofnactHoro otgenernmna CPP
(41) v Bawkmpckoro PO CPP (35). Npw atom no
kateropuw "Betepan pagnoniobutenscicro ooy
KeHua" nocTynuno 279 3aRBOK, MO “2iertpWd



Bbnok nutaHua agng TpaHcuBepa
Amurpunii MHO3EMLEB (UA1ZKl), r. MypmaHck

B NOK NpeAHa3Ha4eH 418 NMTaHWA KOM-
nnekTa paguoniobuTensckol annapa-
Typbl, cocToswero n3 KB n YKB tpaHcu-
BEPOB C BLIXOAHOK MowHocTEo go 100 BT.
OcHoBa ero cxeMHOro peiweHws 6Gwina
saumcTeosaHa y UATZH [1] » gononHeHa
YCTPOMNCTBaMK 3aLUMTHI MO TOKY U Hanps-
weHuo (puc. 1). MNpu 3aMblkaHKM KOHTaK-
TOB nepekno4arenss SA1 HanpaxeHwe
CETU MOCTYNaeT Ha NepBUYHYyD 0BMOTKY

TpaHaucTop VT3. HanpsxeHue Ha MUKpO-
cxemy DA1 He nocTynuT, U TPaH3UCTOPLI
VT1, VT2 Ttakxe BynyT 3akpoiTel. CeeTo-
avop HL3 noracHer.

Jarunkom 3awmtel BN ot NnpeBkilieHun
noTpebnaemoro Toka cnyxuTt obmoTka
opoccens L1, BknwYeHHOro nocnenoea-
TenbHO C Harpy3koi. BHyTpu oBmMOTKM
pa3meuleH repkod SF1. MNo mepe pocta
TOKa, npoTekalowero 4epe3 oBMOTKY,

Topa no Kakon-nubo NpuyvHe NPeBbICUT
Hanpsbkedve cpabaTblBaHua  3aumThl
(ycTtaHaBnueaeTcs NoACTPOEYHLIM pe3u-
ctopom R14), eknioumTcs pene K3 1 ceoun-
MK kKoHTakTammn K3.1 3amkHeT a3y TpaH-
3ucTopa VT4 Ha obLmMiA NPOBOA UCTO4HN-
Ka, nepesoasn ctabunuaaTop B AeXYPHLIR
pexvuM. OOHOBPEMEHHO Y4epe3 KOHTaKThl
pene K3.2 nopaeTtca nutaHue Ha CBETO-
avon HL1, curHanuavpylowmii o nepe-
rpy3ke. BeicTpogeiicTBua cucTemel BNoN-
He [OCTATO4HO, 4TOObI 3aWMTUTL NUTae-
MYIO annaparypy.

YcTpoiicTeo obopynoBaHo wamepu-
TenbHbIMK NpMBopamm — aMnepMeTpom 1
BOSILTMETPOM (H2 CXEME OHW He Mnokasa-
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TpaHchopmatopa T1 yepes peauctop R1.
Korpa HanpsxeHue Ha BbIXoOe BLINPAMA-
Tens VD1—VD4 [OCTUrHET HanpskeHwus
cpabatsiBaHms pene K1 n K2, 4epes 3amk-
HyBLIMECH KOHTaKThl pene K1.1 1 K2.1 Ha
obmoTtky | Tpancdopmartopa T1 6yner
roAAaHo NOMHOE HanpsbkeHwe cetu. Takoe
CTyneHyaToe BKI4YeHne TpaHcdopmaro-
pa orpaHuHMBaeT nepsoHaYanbHeln Bpo-
COK TOKa 4epe3 AWoAbl BLINPAMWTENS,
HarpyxeHHbole DOonbLIO EeMKOCTBIO KOH-
feHcatopa C5. Bpems 3afepxkun ekioHe-
HWA — NECATKM munnucekyHn. Mpu atom
crabunwaatop BN He pabortaeT u He rpeet
nonycty Boaayx. Ceetoguog HL2 curHa-
NU3NPYET O BKNIOHEHWUM OEXYPHOTO PexXu-
Ma MCTOHHMKA MUTAHWS.

MNocne HaxaTua Ha kHonky SB1 "Crapt”
BLINPSMNEHHOE HanpsxeHne +24 B vepes
avon VD6 v penutens, 06pas3oBaHHbIl pe-
auctopamu R7R8, noctynut Ha Ba3y TpaH-
anctopa VT4, OH OTKPOeTCR, a 3aTem oT-
kpoetcs TpaHauctop VT3. C konnektopa
TpaHaucTopa VT3 HanpsxeHwe nutaHws
NoCTYNT Ha BXoA MUKpocxemel DA, ac ee
BbIXOAa — Ha 6asel perynupyloLmx TpaH-
auctopoe VT1, VT2. Ctabunuaatop nepein-
net B paboymid pexum, U Ha ero Beixoge
NOABMTCH HanpsxeHue, o 4em Oyner cur-
HanuaupoeaTb ceeToamon HL3. BeixogHoe
HanpsxeHwe ctabunu3aropa yYepes avopg,
VD7 noctynut Ha Basy TpaHawucTopa VT4,
YOEPXUBAR €ro B OTKPLITOM COCTOSIHMM
nocne oTnyckaHms KHonkw SB1.

Buikniouenne crabunusaropa npowuc-
XOOMWT NPU KPATKOBPEMEHHOM HEXaTUW Ha
kHonky SB2 "Cron”. TpaHuaucrop VT4 3a-
KPOETCs M, B CBOK oO4Yepenb, 3akpoer
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pPACTET MArHWTHOE MONe, YTO BhI3LIBAET
cpabaTbiBaHWe KOHTaKTOB repkoHa, BKMO-
YeHHkIX NapannensHo kHonke SB2 "Cron”.

Ha ebixofle 6noka NUTaHWA BKNKOHEHO
NOpPOroeoe YCTPOWCTEO 3alMTel N0 Ha-
NPSKEHWIO, BLINOMHEHHOE Ha TPaH3MCTO-
pe VT5, crabunutpone VD9 u pene K3.
Ecnw HanpsixeHwe Ha Beixoge ctabununaa-

Hbl), KOTOPBIE NOOKMIOYEHB! K PA3bEeMHbIM
coeguHuTensm XP1 n XP2 cooTeeTCcTBEH-
Ho. Coepvnutenes XP3 npepHasHayeH ans
noaknlYeHns yctpoictea obaysa TpaH-
ancTtopoe VT1, VT2 — BeHTUNATOPOR, Tep-
MOAaTYnKa M nnatel perynstopa obopo-
TOE.

MowHocTe TpaHcdhopmatopa T1 —
300...400 Bt. MNepemeHHoe HanpsxeHwe
Ha BTOpu4HOI 0BbMoTke — okono 18 B npu
Toke Harpy3km 20 A. [ivoas BeINpaMUTENs
VD1—VD4 ycraHOoBneHbl 4epe3 Tenno-
npoBoaHyto nacty KMNT-8 Ha Tennooreoge
pasmepamm 155x50 mm ¢ BeICOTOI pebep
25 mM. TpaHaucTope VT1 1 VT2 ycraHoe-
NeHbl Ha TennooTBOAax C pa3mepamwu
100x80 u BeicoTOn pebep 30 Mm (nno-
waae — He meHee 1200 cm?). TennooTeo-
Obl YCTAHOBNEHbLI ONNO3WTHO — napan-
NenLHO Apyr Apyry Ha pacctosHuu 80 Mm.
OHu noBepHyTel pebpamn BHYTPb MU CO-
enuHeHsl Mexay coboi (HakpbiThl) Atopa-
NeBoi NNacTWHOW, 0OPa3yIoLLEn TYHHEeNb.
B Topue aToi KOHCTPYKUMW 3akpenneH
KOMMNLIOTEPHLIA BEHTUISTOP pasmMepamMu
80x80 mm. TepmogaTiuvk cucTemsl 0bayea
3akpensied 4epe3 TepMonacTy Ha OOHOM
13 TennooTeoaoe. Bropoit BeHTUNATOP yC-
TaHOBNEH Ha cTeHke kopnyca Bl wn pabo-
TaeT Ha HarHeTaHue Bo3ayxa B kopnyc. Ma-
Ha4YanbHo BEHTUNATOPLI paboTaloT Ha ma-
neix obopotax. Mpw TemnepaTtype Tenno-
oteofos +50 °C 060poTh MakcUManbHsie,
BAPOYEM, UX MOXHO perynuposats. Beu-
TUNATOPBI 1 Nnarta perynatopa obopoTos
3aMMCTBOBaHLI OT KOMMNbOTEpPHoro BIM.

B kOHCTpyKUWW WMCNONL30BaHLI MOTO-
Bole uudpossie mogynu: SVHOO01R —
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BonsTMmeTp, SAHOO03R-50 — amnepmeTp
durpmel Ekits [2]. OHW ycTaHoBNeHsl Ha
CLEeMHOW nepegHeit naHenu kopnyca bl un
NOOKNIOHEHBI COMMACHO CXEemMaM,
pPEeKOMEHOO0BaHHBEIM MPOWU3BOAW-
Tenem. MNposoga, voyLme K Mo-
OynNsamM, cHabXeHb MUHWaTIOPHEI-
MW pazbemamu. Ha nposoaa Ha-
neThl GeppuToBLIE KONMLLA MapKu
2000HH gwametpom 10 mm ans
CHWXEHWS Nomex oT paboTbl MUK-
POKOHTPONAEPOB.

HekoTtopsie anemeHTbl cTabu-
nu3atopa CMOHTMPOBaHbI Ha |
ne4aTHon nnarte M3 ¢GoONLrMpo-
BaHHOro CcTeknoTekcTonura. HYep-

TeX MNatel U PAcNoNOXEHWE HA
HEN 3NEMEHTOB NPUBEAEHE! HA pUC. 2.

KoHnpeHncaTtop C5 cocTaBneH u3 gecatu
koHgeHcaTopoe KS50-35 4700 mkd® Ha
50 B, BkntYeHHbIX napannensHo. LWyHT
uameputens Toka (R,) — npombiLLneHHbIA
75 LLC roctso42—61 0,5 (50 A, 75 mB).

Pene K1 1 K2 — OMRON (aeTomobune-
Hble) Ha pabodee HanpskeHwe 12 B. Ux
KOHTaKThl paccynTaHbl Ha KOMMYyTauuio

"Puc. 3

ToKa 10 A npw nepemMeHHoOM HanpsXeHuu
240 B. [ins cHWXeHWs nckpoobpasoeaHms
nNpW NEPeKNOYEHNIN KOHTaKTLI pene cneay-

€T 3allyHTMPOoBaTb KOHAEHCaTopamu em-
kocTelo 0,01—0,1 Mk® Ha HOMWHAnNbHOEe
HanpsxeHwe He meHee 400 B. Pene K3 —
P3C60 Ha paboyee HanpsxkeHue 12 B.
Brok nuTaHua CMOHTUPOBaH B KOMMbIO-
TepHoMm kopnyce dopmaTta micro-ATX.
Bmecto USB-nopToB NOL KPBILKOA Ha
nepegHein naHenu pasmelleHsl BUHTOBLIE
3KUMBl — KNEMMBI A15 NOAKAYEHUs

NPOBOOOB MNWUTaHWs TpaHcusepa(os).
BHewHuin Bna yCTPOWCTBA NOKa3aH Ha
puc. 3.

Hanaxweanune WCTO4YHMKA
NUTaHWA 3aKNKYaEeTCA B YCTaHOB-
| K& NOACTPOE4YHBIM PE3UCTOPOM
R9 Hanpsxenua 13,8 B Ha BbIXO-
ne crabunuaatopa M HacTpokKe
3awWmThl NO YPOBHAM cpabaThiBa-
L HuA. [No Toky ato nopbop 4ucna
BUTKOB KaTywkwu L1 (y asTopa
- yeTblpe BuTkKa nposoga M3B-2
awametpom 2,5 mm) M mecta
3aKpenneHna B HeW repkoHa.
lepkoH, kcTatwn, obnanaer 3ameT-
HBIM TMCTEPE3NCOM. A Mo Hanps-
*eHuo — noabop crabunutpoHa
VD9 (rpy6o) M noacTporka pesvcTopom
R14 (TouHo).

NUTEPATYPA

1. NepcoHaneHaa cTpanvuka UATZH —
http://uaizh.narod.ru

2. MnTepHeT-maraamy Ana pagwoniobure-
nein. — www.ekits.ru .

Uundposon "MarHMTopoH”
Ceprevi MAKAPEHKO (RA9YTJ), r. Py6uoBsck AnTaiickoro Kpasi

0 nUCLIBAEMOE YCTPOMCTEO OTNIMHAETCH
0T NoA0OHBLIX KOHCTPYKLWIA Ha OCHOBE
Mukpocxem cepun I1SD cylwecTseHHo
fonblein NPoAoMKUTENBEHOCTEID 3anu-
CM—BOCNPOM3BENEeHUs 3ByKa Npu He-
6ONLLWON CTOMMOCTM WM CPaBHUTENLHOM

npoctote ycrtpolcrtea. OuwndposBaHHas
3apykopaa wHPOpPMaUMa XpaHuTCa Ha
kapte namsThh dopmara SD/MMC, paspe-
NIEHHOM Ha WecTb “"3BYKOBBIX OOpOXeK”
(TpekoB). Mpu WMHDOPMAUWMOHHON EMKO-
CTW KapTkl 16 M6ailT NpoaoNXUTENLHOCTE

Kaxkaoro Tpeka — 2 MuH. Ha kaptax 60nb-
wei emkocTh (0o 2 MbainT) oHa nponop-
unoHanbHo 6Gonblue.

Cxema "marHutogoHa" nokasaHa Ha
puc. 1. Curnan ot mukpodoHa unm c
JIMHEMHOMO BbIXOAA TPaHCWMBEpA NoAaloT
Ha pazsem XP1. MNocne ycunexsus TpaHan-
ctopoM VT1 oH noctynaer Ha Bbisog 40
(PAQ) mukpokonTponnepa DD1, HacTpo-
eHHbin Ha pafoTy B KavecTeBe BXoAa,
BCTPOEHHOr0 B MWKPOKOHTponnep ALM.
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Puc. 3

Jins 3anncuK BLICOKOTO KayecTea Heobxo-
AUMO, 4TOBBI MakCUMAaNbHBIN pasMax cur-
Hana Ha aTom Bxopge pocturan 3,8...4,2 B.
3toro nobuealdTcs NOACTPOEYHEIM pe-
3auctopom R1.

Ecnv koHTakTel BoiknO4arens SA1
3aMKHYTHI, OUWMPOBaHHLIN 3BYKOBOIA CUr-
Han BHOBbL NpeobpasyeTca B aHaNoroByio
dopmy 1 nopaetcs Ha BoiBog 21 (PD7)
MWKDOKOHTpONNepa — 3T0 pPEeXUM
"CKBO3HOW KaHan", 3an1cb B 3TOM pexu-
Me He BoinonHsietcs. [anee, nponas
Yepes crnaxusaowmii dunstp R10C13 n
3MUTTEPHBIM MOBTOPWUTENL HA TPaH3UCTO-
pe VT4, curHan noctynaer Ha BbIXOAHON
passem XP5. OTciopa ero MoXHoO nogartb
Ha aKTWBHbIA FPOMKOrOBOPUTENE UNK Ha
MWKPOQOHHLIA Bxop TpaHcueepa. Mopa-
CTPOEYHLIM pesuctopom R17 perynupyiot
rPOMKOCTE BOCMPOW3BOAMMOrc 3BYKA.

Y1066 NOArOTOBWMTL NMPOrpaMmMy K 3a-
nNUcK NOAaHHOro Ha pasvem XP1 curHana,
HeoBX0AMMO NPY PA3OMKHYTOM BbIKMIONa-
Tene SA1 Haxatb Ha kHonky SB1. lo-
TOBHOCTb ByAeT noaTeepxaeHa BKOYEe-
Huem ceetogvoga HL7. CobecteeHHo 3a-
NUCb HAYHETCA NOCNe HAXATWSA HA OAHY 13
kHonok SB2—SB7. OHa 3aBepluMTca aB-
TOMATHHECKW NO 3anoNHeHWW BeIBpaHHO-
ro Tpeka, HO MOXHO NPEepPBaTh ee U Bpyd-
HYIO, MOBTOPHO HaXaB Ha Ty Xe KHOMKY.

Y1066 BOCNPOU3BECTU 3aNKUCh, A0CTA-
TOYHO HaXaTb Ha KHOMKY HYXHOro Tpeka,
He HaXwumas NpeaBapuTenbHO Ha KHONKY
SB1. O Tom, 4TO BOCNpOn3BeaeHue uaert,
CUrHanManpyeT COOTBETCTERYIOLMIA CBEe-
Toomopn. MNpekpalulaeTcs BOCNPOM3BEDE-
HWE, Kak ¥ 3anucb, aBTOMaTMHECKW no
LOCTVKEHWW KOHUA Tpeka nubo BpyYHYIO
MOBTOPHBLIM HaXATUEM Ha KHONKY.

Mpu naywiei s3anucy nnu BOCNpPou3ee-
NEHWKM YCTAHABNWMBAIOTCA HU3KWE NOruye-
CKMEe YPOBHW CUrHanoB Ha koHTakTtax 1

COOTBETCTBEHHO pasbemoe XP3 n XP4. Wx
MOXHO MCNONL30BaTHL ANA NEPEeKIYEHUs
TpaHCcuBeEpa C NpPUEMAa Ha nepepayy, ons
KOMMYTauuy ero 3BYKOBbiX BXOOOB W
BbIXOLOB.

MNpepeaputensHoro GopmMaTMpoBaHna
WUCNonNb3yemMon ana xpaHenun uHdopma-
umr SD\MMC kapTtel M cO30aHuA Ha Hel
¢ainoeoi cuctembl He Tpebyetcs. Kax-
ObIA Tpek npeactaensieT coboil Henpe-
PBIBHBIN Maccue GaiToB, 3anuceiBaeMblx
WNKU CYUTBIBAEMBIX NOCNEAOBaTeNBHO C
yactoToi 19418 Iy,

MNeyaTHas nnara "MarsuTodoHa” n3ob-
paxeHa Ha puc. 2. [ina kapt uHdopma-
LIMOHHOW eMKOCTLI0 16 MBaiiT nepemMblyku
51—S7 He Tpebylotcs. Ecnu npuMeHseT-
cA kapTa 6onbluen eMKOCT1, NpUNnansalT
COOTBETCTBYIOWYIO el nepembitky. KoH-
duUrypaumio MUKPOKOHTpONepa Npu ero
nporpaMMUpoOBaHUK CRegyeT yCTaHOBUTh
B COOTEETCTBUM C pMuc. 3.

Hanaxweanve npubopa saknioyaerca
B nopbopke peauctopos R2 n R16. MNep-
BLIM YCTaHaBNMBalOT HanpsikeHwe 2.5 B
Ha KonnekTope TpaHawucrtopa VT1, a BTo-
PbIM — TaKOE Xe Ha aMUTTepe TPaH3ucTo-
pa VT4. MNon6upas kongencatop C5,
MOXHO [006uTeCA Hanbonee NMpUATHOrO
Tembpa 3anucaHHoro curHana. OpHako
CWUNbHO YMEHbLAThL ero eMKOCTb HE cne-
AyeT, OH BXOAWT B cocTae GunsTpa, yeTpa-
HAWero addekT HanoXeHWA BLICOKOYa-
CTOTHEIX COCTaBAAIOWMX CRekTpa npu
oundpoBKke curHana.

O7 pegaxyswm. Daiin nevarHol nnarsl B
copmare Sprint Layout 5.0 v nporpamma muk-
POKOHTDOANEPa MMEIOTCA Ha Haluem FTP-cep-
sepe no agpecy ftp://ftp.radio.ru/pub/
2010/07 /digimag.zip.

HA JIOBUTEJIbCKUX

1 ANATNASOHAX
~ (Oxowuanme. Hauario cM. we'c. 56)

"Pagmoniobuteny, noAaTBEpOMBLLME 3HAHWE
Tenerpada” — 247 3ansok. Pekomenpauum CPP
yxe nonyyunk 432 pagnoniobutens. No gaHHsM
13 @rYM rPYL e HacToswee Bpemn yxe oGopm-
neHo okono wectuaecat Ceuperenscte o6
06pa3oBaHnn YKOPOHEHHBIX NO3LIBHLIX CUIHANOB
ONO3HABaAHKA.

1 maf c. I. COCTOANOCH NEPBOE OYHOE OTKPLI-
TOE NMYHO-KOMaHOHOE (3KCNepuMmeHTansHoe)
nepeeHcTeo . Mopwaricka TamGosckon obnacTtv
no pagwocenaun Ha YKB, nocealerHoe 65-netuio
MNobeow B8 Benukoit OTeYeCTBEHHOW BORHE.
OpranvaaTopammu nepeeHcTea BeiCTYnMAK "Mop-
waxckan obweobpa3oBarensHan WKona-uHTep-

HaT ocHoeHoro obuwero obpasoeanwa” v MecT-
Hoe otpenerune Cotoza pagunoniobureneil Poccum
no r. MopwaHcky. Bcero B 3TuUX CNOPTUBHbIX
COPEBHOBaHWAX NPWUHAND yyacTwe 22 monopbix

cnopTcmeHa uwa Mopwancka, TamGoBa u

MocCKBb

20 man c. . B MuHkomceaaw Poccuu nop npea-
CefaTensCTBOM 3aMecTuTens MuHucTpa H. Map-
fepa cocToanock 3acenaHve MNoaroToBUTENsHON
KOMWCCWMU MO NpoBefeHuio TocynapcTBeHHOW
KOMWUCCUW MO pafuo4acToTamM, Ha KoTopoi Gein
ofcyxoeH nogrotoenexHelid Gryn reYy co-
BmecTHo ¢ CPP npoekT pewenunn NKPY "0 Boipe-
NEHUK NONOC PaZMoNacToT AR PAAVNOINEKTPOH-
HBIX CPEACTE MOBUTeNsECKON M NIDBUTENLCKOR
CNYTHUKOBOIM ciyx6". CyllecTBEHHBIX 3aMeqaHmin
Mo NPOeKTY OOKYMEHTA HE NOCTYNUNO. o
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HALWWA KOHCYJIbTALUA

KYJNELWLOB C. 3nexTpOHHLIA perv-
ctparop coGuiTMii. — Pagwo, 2010,
Ne 3, c. 34, 35.

MeuartHas nnara.

Yeprex BO3MOXHOIrO BapwaHTa nnatbl
pervcTparopa npeacraeneH Ha puc. 1. Ha
Hel pasmelLeHbl BCe AeTanu, Kpome cee-
Topmopa HL1 v pasvemos X1, X2. MNnaTa
paccyMTaHa Ha NPUMEHEHWe Pe3nCTOpPOB
MNT, kepamwnyeckoro koHgeHcatopa KM
(C6) u okcupHbix cepuu TK dupmbl

Bo wsbexaHne BbIXOAA MWKDPOKOHT-
ponnepa M3 CTPOA NpW naiike (u3-3a
neperpesa unu CTaTM4ecKoro aneKTpuye-
CTBa) PEKOMEHOYETCA ANIA COEAMHEHWA
ero ¢ JeTansaMmu Ha nnate YCTaHoBWTb
18-rHe3gHy0 po3eTky (naHens).

OBPATHUTE BHUMAHUWE
MATPUH A. Bnok nuTtaHns gns [o-

MawHeid nabGoparopuu. Pagwo,
2005, Ne 12, c. 52—54.

VD10 KO5226™ cnegyet autats: "VD3,
VD4 KA5226".

HEYAEB WM. AkTMBHas paMoyYHas aH-
TeHHa. — Paguo, 2007, Ne 7, c. 20, 21.

Hagrnmnew "31" u "32" Ha uokoneske
TpaH3uctTopa BF998 (cm. puc. 2B crarse)
H MMO MTOMEHATE MecTami,

HOCOB T. YKB YM paguonpueMHUK
C CMHTE3aTopoM Yacrtorel.. — Pagwo,
2010, N2 6, c. 16—18.

MNpuvBeneHHsbIe B cTatse cxems 61okoB
panuonpueMHuka cogepxar OwwunbKu.
WcnipaBnexHbie cxemsl M300paxeHsl Ha
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MHOrokaHanbHble CUCTEMbl permcTpauum AaHHbIX
Ha 6ase USB-ocuunnorpadpos AKUIT™

DyHKYUMOHaNbHbIE BO3MOXHOCTH USB-ocyunnorpagos AKWI so3- |

MOXHO PaclMpHUTs C MOMOLYbIO Creynann3MpoBaHHOro NporpamMm-
Horo obecneyeHus Picolog, 6narogaps kotopomy ocuyunnorpadst
AKWIM moryT ncnons308aTbCa B KA4€CTBE MHOIOKaHanbHbIX UADPO-
BbIX PErucTPaTopoOB UM 3NIEKTPOHHBIX CAMONUCLEE.

cuunnorpagel cepuii AKUM-4106—

AKUN-4112, a takke AKMM-4114 —
3T0 CoBpemeHHble undpossie USB-npu-
6OpLI € BEICOKMMK TEXHUHECKUMW Xapak-
TEPUCTUKaMM, LWNMPOKUM HabopoMm ¢yHk-
UM M pEXVMMOB aHanuaa. KayecTteo npu-
6opos Ha 6aze MK onpenensieTcs He TONb-
KO annapartHeliMK CPeacTBaMu, HO U NPo-
rpamMmHeiM obecnedeHvem (M0). B kom-
nnekte ¢ USB-ocuunnorpadamm AKKM
nocraensetca N0, koTopoe obecneyrsa-
eT BeicTpoe 1 4eTkoe oToGpaxeHne name-
psemMoro curHana, obnapaeT MHOXecT-

CMOTPEHEI pa3nuyHele pexumel BU3yanu- |

3aumnn, 06paboTKn U NPOTOKONMPOBAHWS.

MNpexae yem npucTynuTs K c6opy 1 06-
paboTke AaHHbIX, HEOBXOAWMO BhIMNOJ-
HWTB NpoLeaypy HacTPoiku: BulbpaTte na-
pameTpbl perucTpaumu, 3agaTtb UHTepBan
Mexay Boibopkamu, BKAKOYMTL KaHanol
pernctpaumm (1, 2 unu 4), 3ap0ate MeTon,
0b6paboTknm U T. 4.

Mporpamma Picolog Beinonuser pe-
rMcTpaumIO AaHHbIX B onpepeneHHelin dain
C YCTaHOBNEHHOW CKOPOCTLIO 3anucu.
CkopocTe 3anucu (MHTepean BuIBOpPKW)

l_

s 40

BOM HacTpoek, UMeEeT UHTYMTUBHO NOHNAT-
Hblii  NONL30BATENLCKUA  MHTepdeiic.
PasHoobpaavne pexwmoB W pasBuTbie
CUCTEMBI 3anycka onpeaensioT YCTon4u-
Bblil 3axBaTt M oToOpaxeHwe curHana B
NonHOW nonoce 4acToT ocuunnorpada,
BO3MOXHOCTb MaTemaTuyeckoid obpa-
60Tk, UccneaoBaHWe CUrHanos ¢ NoMo-
w0 yHKUMK BeicTporo npeobpasosa-
Hua @ypbe, aBTOMartM4ecKUe U Kypcop-
HblE N3MEPEHWSA U NPOYME BOSMOXHOCTU
COBpPEMEHHBLIX UMGPOBLIX OCuMAnorpa-
¢oB. B HekoTOpLIE MOAENWV BCTPOEH reHe-
paTop cTaHaapTHBIX CUIHANO0B AW CUrHa-
NOB cneuyvansHon hopmbl. Bee atn dyHk-
umMn (puc. 1) NO3BOARAIOT MCTMONL30BaTL
USB-ocuunnorpadsl AKMMN B paznuiHbix
vccnenoBaHusx, Npu NPoOW3BOACTEE, OT-
nagke, obcayxuBaHUM U PEMOHTE 3nek-
TPOHHOro 060pPYA0BaHMA.

OpHako 3a4acTylo, noMumo Habniope-
HMS W aHanusa curHana, Heobxoaumo
PErnucTprUpoBaTh BXOAHOW CUrHan B Teve-
HUE [JIMTeNLHOMO BPEeMEeHHU, a Takxe one-
patvBHO OTOBpaxath NONYHYEHHYIO WMH-
¢opmaumio. OnA peweHna aToi 3anadm
cyuwecteyet MO PicolLog. Mporpamma
npeepaluaet niobor 3 ocuunnorpados B
aBTOMaTUH4eCcKWin pernucTpaTop AaHHbIX
(camonuceu) Ha 6a3e BXOOHOrO aHanoro-
uudpposoro npecbpasosarens.

MO PicolLog o6ecne4veaer c6op v pe-
rMCTPauMio OaHHbIX BO BPEMEHHOM WH-
TepBane OT HECKONbKUX HAaHOCEKYHA [0
Heckonbkux aHel. MNMomumo aToro, npeay-

3a8BMCUT OT meToda peructpaumn. B npo-
rpaMmme MOXHO BhIBpaTe perucrpaumvio Ha
HECTKMA Auck BHewHero MK B peansHOM
BPEMEHU UMW 3aNUCh BO BHYTPEHHIO na-
mATe Npubopa. B nepeom BapuaHTe 3anu-
CaHHble AaHHbIe NepepailoTca no USB-uH-
Tepdeincy, » MUHUMaNLHOE BPEMSA Mexay
oTcyeTamu coctasnser 1 Mc, 4TO aKBMBA-
NEeHTHO 4YacTtoTe pauckpetudaumm 1 kly.
Takum 06pasom, MOXHO OCYLLECTBASATH
MOHWUTOPUHI B peansHOM BPEMEHM, B TOM
4YMCNE KOHTPONb aBapWAHLIX CUTyauMid
Npuy BbIXOAe 3a YCTAHOBNEHHLIE AOMYCKM.
B atom pexvme nonb3oBartent MOXET
CHPOPMUPOBATL MHOrOKaHaNbHYID CUCTE-
MY permcTpaumnm, akTuBMpoBas B 060n0u4-
Ke nporpammel cpaay 4etebipe USB-npwm-
6opa AKWUIN. MakcumaneHoe BO3MOXHOE
4ucno kaHanoe cbopa uHdopmaunm —
16 (AnA YeTolpexkaHanbHbIX Mogenen
AKWUM-4109/2 u AKMN-4110/1).

Mpwu HeobxoamMmocTH ckopocTe cbopa
MOXHO yBeNWunTb, BLIGpae BTOPOM cno-
cob — BLICTPYID PErucTpauMio BoO BHYT-
PEHHIOK namaTe. MUHMMansHOe Bpems
Mexay oTcyeTamK B 3TOM Cnydae yxe
COCTaBWUT 5 HC, HO NPW 3TOM OTCYTCTBYET
BO3MOXHOCTb MOHWMTOPMHra, a 4Mcno
ucnonk3yemelx NpuBopoB ans permnctpa-
UMW OrpaHU4eHo KpuTepuem "ans oaHOro
MNK ogvH USB-npubop”.

Cnepnyet ocobo Noa4epKHYTh, 4TO Kax-
Ablil M3 cobupaemelx OTCHETOB — 3TO
pe3yneTat maremartuHeckoin obpaboTkun
HECKONbKMX BbIBOPOK, NPOM3BOAWMMBIX C

4acToTol auckpetusaumm ALM u 3atem
yCpeAHeHHLIX 32 Mepuos WMHTerpuposa-
Hus. B nporpamme ecTb BO3MOXHOCTb
BbINOMHATL MFHOBEHHBLIE M3MepeHns Gea
ycpeaHeHnsa. 31o TpebyeTcs B HEKOTOPbIX
cny4asx, Hanpumep, Korga Bbl4WCNAETCH
cTaHpapTHoOe OTKnoHeHwe. [laHHbie MoryT
6biTk BeIGOPKaMK CUrHana, NoCTynawLwe-
ro Ha Bxop, ocuunnorpada, pesynsratom
M3MepeHUn napamMeTpa unu pesynsTaTom
matemarudeckoi obpaboTkv 3TKMX AaH-
HbiX. 3anucaHHble HDaHHble MOryT GbiTh
COXpaHeHsl B OTY4eT B BMae rpadukos unm
Tabnuu paHHbIX, a Takxe BbiBeOeHbl Ha
3KkpaH B peansHoMm macwtabe BpemeHun
WNK C 3a0epPXKON, eCNW MHTEpPBan Mexay
oTcyeTamu MeHblue 50 mc.

PicoLog noaesonfeT nuHeapu3oBaTh
dyHkummn noboro paruvka. Takke B npo-
rpaMmMe NpeaycMoTpeHa NoaaepXka pas-
nuuHbIX NpeobpasoBareneil — TpaHchop-
MatopoB TOKa, TepMonap, AaTiMKoB OC-
BELUEHHOCTH, BAAXHOCTK W np. Kanwbpo-
BOYHLIe Tabnuubl NpeobpasosaTeneil Mox-
HO W3MEHATB — pepakTMpoBate B Tab-
JWUHHOM BUOE MW C NOMOLLBIO MaTemaTu-
YeCKUX (PYHKUMIA, 3arpyxaTte kanMGpoBoy-
Hylo Tabnuuy u3 daina. MHdopmaums o
TANax NAaT4YMKOB XPAHUTCH B OTAENLHOM
daine nporpamMmbl, Kyga nNonb30Batefb
MOXET 0obaBuTL CBOW TUNLI Npeobpasosa-
Teneih. B nporpamme npegycMoTpeH K-
rnopT OaHHbIX B padnuyHble dopmatel —
TEKCTOBbLIN, rpacdv4eckuii, NoOAnepPXUBaET-
CHl HENOCPeACTBEHHLIN BLIBOA HA NEYaTh.

MporpammHbiil naket Picolog npespa-
waer USB-ocumnnorpade AKWUM B und-
poesie perucTpatopel. Mpn 3Tom He Tpeby-
€TCA AONONHWUTENBHBIX PACXOA0B MW KOH-
CTPYKTWBHbIX AopaboTok. Liena Bonpoca —
18360 py6. (Ha 5 vions 2010 r.) ans AKUN-
4107/2 (pmc. 2).

USB-ocumnnorpadel  cepum  AKWM
MOXHO YCMELIHO NPUMEHRATL B PA3NUYHBIX
obnacTtsax: ynpaBneHvM W aHanuse npo-
M3BOACTBEHHBIX LMKNOB, MEOWUUWHE, MO-
HWUTOPWHIe pa3nu4HLIX NPOLECCOB W asa-
PUIAHBIX CUTYaUWiA, B HAY4YHBIX MCCRenoBa-
HUAX, NPW BKCNAyaTauuu pasnuyHoro
poga OGBLEKTOB (XONOAMNLHLIX Kamep,
CKNapfos), B nNpouecce NpMemMo-CAaTOoM-
HbIX UCNBITAHWIA U NpP.

MoapobHsie Texuuveckue Xxapaxre-
PHCTHKU NPUBGOPOB MOXHO HaiTH Ha
caite <WWW.prist.ru>. KoHcyns-

TayMM NO BOMPOCAM U3IMEPUTENLHOM
TexHukn — no Ten. (495) 777-55-91 u
no e-mail <info@prist.com>.

i

K

ren.: 608 9945, Tei1./dax
advert@radio.t
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Aummﬁcme cnoBo "tuning” oaHavaer
"HacTpoiika”, “"perynupoeka”, a 4un-
TIOHWHI — XOPOWWIA cnocob NoBbICUTL
MOLUHOCTE ABUraTens v ynyywuTs AWHA-
MWUKY aBTomobuns 6e3 kakmx-nubo mexa-
HUYECKWX Nepeaenck ABuratens, N1ilb 3a
CyYeT W3MEHEHWA NapameTpoB Mporpam-
Mbl, MO KOTOPOI paboTaeT 3NeKTPOHHLINA
6nok ynpaenenus (3BY) asurarenem.

B coctase 9BY umeeTtca mMukpocxema
namaTH, XpaHswas aty nporpammy. Ona
uHAMBMAYankHa ONA CWNOBOro arperara
Kaxaoi Mapku 1 MOAENN COBPEMEHHOro
asToMobuns. Koppektupys ee, MOXHO
perynupoBsaTtb KONWYEeCTBO Mogasaemoro
B UMNMHAOPLI TOMAMBA W Yron OnepexeHus
3axuraHus, ynpaenste pabotoit cuctem
KOHTPONS BLIXNOMHLIX ra30B U Tak ganee.

HT100b! BEINOMHUTL MEPenpPorpaMMUpo-
BaHWe, JOoCTaToMHO coeauHuTs 3BY ¢ kom-
MbIOTEPOM, Ha KOTOPOM 3anyluieHa cneum-
ansHas nporpamma. XoTs nonHOMYHKUMO-
HanbHblE BEPCMU TakuxX NporpamMm OoCTyn-
Hbl TONBKO Mpodg>eccruoHanam, Mx yrnpoLLeH-
Hble, OHAKO CrnOCOBHLIE BLINONHUTE BCE
HeobXxoouMbIe OnepauvMn BapuaHThl Bbi-
NoxeHbl AnA CBOOOOHOrO WMCMONL30BaHUS
Ha MHOMMX MHTEepHeT-caiTax. Tam Xe MOXHO
HalTK 1 HOBLIE BEpCUM Nporpamm ana IBY.

K coxaneHwio, HENOCpeacTBeHHO CO-
eMHATL UHTepdeincHble pasgbembl IBY u
KOMMLIOTEPA HENb3SA, TakK Kak YPOBHW Ha-
NPSXeHUs nepefasaeMbiX U NpUHUMA-
eMbiX UMW CUIHANOB CWNBbHO PasnuyaloT-
cf. Heobxoavm apantep, oovH u3 Bapwm-
aHTOB KOTOPOro W npegctasnser coboii
Habop BM9213, npennaraembiit pupmMoi
MACTEP KWLT.

HoBwHka 3Toro rofla — roToBbiin 6nok
BM9213-USB. OH BwinyckaeTcs B Buge
roTOBOroO YCTPOWCTBa u He TpebyeT Huka-
KX MOHTaXHBIX M COOpo4HbIX paboT. 3To
n3baenser OoT MHOrMX NpPobnem, ¢ KOTo-
peiMu 0BLIYHO CTANKWMBAETCH KyMWUBLLMWIA
nnwe Habop pertaneii.

BMS213-USB paayer MuHUMYMOM
COBAMHUTENBHBIX NPOBOAOR, €r0 NOAKAK-
4aloT HeNnoOCpeacTBEHHO K pa3bemy USB-
KOMNBIOTEPa MKW HOYTOYKA CTaHOapTHLIM
USB-kabenem. [Ons npucoeauHeHus K
apantepy kabens, uoywiero Kk pasbemy
3bY, Ha KOTOpLIN BLIBEAEHB WHTEPdhEr-
cHble nuHUKM K-line (ISO-9141) 1 L-line
(ALDL), npeaycmoTpeHbl ynobHele u Ha-
[EXHbIE BUHTOBbLIE 3aXKUMbI.

BaxHoe npermyLecTBo aToro agante-
pa — emy He HyXeH OONONHUTENbHBIA UG-
TO4YHMK NUTaHus. Bce Heobxoaumble Ha-
MPSXEeHUs OH MONy4aeT OT Tex Xe pasb-
€eM0B, No KOTOpPLIM nepenaeTca UHGDOpP-
maumns. Tok notpebnenus no uenu V.
pa3swema USB He npessiwaeTt 20 mA.

Anantep zawmiLeH oT:

* NoBOro 3amblkaHns BHELHWX Lenei
(mexgy coboi, Ha kopnyc asTomMobuns
WNW Ha NNKOC aKKyMynsTopa);

» oWwWWBOoK, NONYUIEHHBIX NPU COeauHe-
HUK uenei BBY c 3axuMamu aganTtepa;

® MOBLILUEHHOrO HAaMPRXEeHWs Ha WH-
TepdeicHbIX nuHMAX IBY;

* Neperpeea.

YHuBepcanbHbii aBTOMOOUIIbHbIN

USB-apantep K-,

L-nuuun

B. YACTHKOB, r. Manospocnageey Kanyxckovi o61.

BrewHwi BWMA agantepa nokasaH Ha
puc. 1. Ero paamepel — 68x17x10 mm.
Lna 3awmThl OT cnyyaliHbIX NOBPEXAEHMIA
Ha ne4aTHylo nnaTty HageTr OTPesoK Tep-
MOYyCaxuBaemoil Tpybku.

Ha nnarte ycTaHOBAEHbI ABE MUKPOCXE-
mbl. Ta, 4To nobonblwe (DD1 cornacHo
CXeme aganTtepa Ha puc. 2) oTeeyaer 3a
CBSI3b C KOMMbIOTEPOM no wWwuHe USB.
ManeHbkas MWKpOCXemMa C BOCEMbIO
BoiBofgamMu (DA1) npeobpasyeT ypoBHM
curHanos K-line u L-line B Te, 410 HEOGXxO-
Oumel ans pabotel Mukpocxemsl DD1.

asTtomobunamn VW-Golf, Opel-Vectra,
Audi-A3, BA3-2111. Hapaay c npocToToi
noaxnioyeHns BuINo 0TMEYEHO M ya06CTBO
B 3kcnnyartaumu. B otnuume ot npexwei
MOLEenu, 30eCb OTCYTCTBYIOT Kakue-nubo
MEXaHWHECKME MepeknoHaTent N Chem-
HbIE NEPEMBIHKI.

Mpy nogknoyeHny apantepa K KOM-
nblOTEPY € ONEPauVMoOHHOW CUCTEMON
Windows XP obHapyxeHue v ycraHoeka
OpaiiBepa yCTPOMCTBA NPOWUCXOAAT aBTo-
maTudecku. [ns Windows-98 ppaiisepsi,
BO3MOXHO, noTpebyertca HawTtv B MHTEp-
HeTte. Ecnu npu ycTaHoBKe NosBUTCA rpe-
aynpexgeHve "JlaHHoe yCTPOMCTBO He
TECTUPOBANOCk Ha COBMECTMMOCTb C
Windows", urHopupyiite ero.

Apantep 6yper 3aperucTtpupoBaH B
cucteme kak "USB Serial Port". Bos-
MOXHO, [/17 KOPPEKTHOW paboTel noTpe-
6yeTcs BoMTK B noapasgen "Moptel LPT u
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MNepsoHa4ansHo L-line Geina 3agymana
KaK ofHOHanpasneHHas nuHua. MNpegno-
naranocsb, 4To oHa 6yAeT MCNoNL30BaTLCS
TONLKO Ans npuema uHbopmMaumm, nepe-
nasaemoit IBY. MNoaxe no Hei cTtanu
nepenaeartb KOMaHAbl W APYrylo MHGpOP-
MaLMIo 1 B NPOTUBOMNONOXHOM Hanpasne-
HWK — U3 KOMMNbOTEpa B ABY. Y106k pea-
NM30BaTk 3Ty BO3MOXHOCTb, B ajantep
nobaeneHsl OBa NOrMYECKUX WHBEPTOPA
Ha TpaHauctopax VT1 n VT2,

Ceetoomop HL1 ceetutcs, korpa aga-
nTep CoeAWHEH C KOMMLIOTEPOM, WU Nony-
YaeT OT Hero HanpsxeHwe 5 B.
Ceetoamop HL2 cwrHanvaupyer o nepe-
paye nHpopmaumm U3 komnetotepa B A6Y,
a HL3 — B oGpartHOM HanpasneHui.

Tak xe kax npexHss Mmogens, BM9213-
USB npowen TecTtoBbie WCNBITAHWS B
asTomacTtepckux r. OBHuHcka u r. Kanyrm n
nokasan cebs nonoxuTtensHo B pabote ¢

COM" [iucneTyepa yCTPONCTB M Ha BKNa-
ke Port Settings—Bits per second nsme-
HWTb CKOPOCTb Nepeaayqn MHGOopmMaLmu.
Ha odwuuymaneHoM caiTe xomnaHum
Future Technology Devices (npouasoam-
Tens Mukpocxembl FT232BL) nHaxopaTca
Opawsepbl U ONS OPYrMX OnepauMOHHBIX
cucTem, B Tom yucne Linux u Mac OS.
JononHutensHylo uHGOpMaLMio U
nporpamMmMHoe obecrnedYeHrne MOXHO Haii-
T Ha cnenyowwx WEB-caiiTax:
www.sim.vistcom.ru;
www.maslov.com.ru;

www.autoelectric.ru.

3akasare anantep BM9213-USB v apy-
rme ycTpo#WcTBa MOXHO Ha caunte
www.masterkit.ru nn6o 103s8oHuB Gec-
nnartHo ¢ MOBUAILHOIO UK CTaLMOH
TenegoHa Ha ropsyyio maHmo MACTEP KT
8-800-200-0934 (c 9.00 go 18.00, kpome
BLIXOAHLIX).



YnpaBneHve waroBbiMmum
ABUraTesiIiMum U cepBonpuBogamMm

0. TETYLUKMH, r. Mocksa

onynu cepuin BM93xx Basic Pic koHT-

ponnep — camoe rvbkoe B mupe
3NEKTPOHUKW CPEACTEO PaspaboTkuM MUK-
POKOHTPONAEPHBIX CUCTEM, 0BecrnesuBalo-
wee Hanbonee OLICTPOE NPOEKTUPOBaHWE
npu ceobogHom gocTyne k moboit nHbop-
Maumwn, Heobxoanmoii oNa passuTHS NPo-
ekta. Moaynu npepncraensior coboii He-
fonbluMe NeYarTHbIe rnNaThl, KAXOaa 13 Ko-
TOPBIX COAEPXMT 3aKOHYEHHBIN 3NEKTPOH-
Hbli1 B0K.

Ha atux mogynax MOxHO BeICTPO pas-
pabatbiBaTth, cobuparte 1 BHEAPATE COBCT-
BEHHLIE KOHCTPYKLMKM MioGoin KoHpuUrypa-
UMM — OT NpoCcTeliluero TaiMmepa Ao paa-
BETBNEHHON cucTemMbl cbopa MHdopMaLm
W yNpaeneHus Npov3BOACTBOM; OT Nobu-
TENLCKOro BOMBTMETPA A0 MHOrOKaHanb-
HOro ocuwnnorpada wMnM AOrv4eckKoro
aHanM3aropa; OT YCTPOWCTEA yrnpaBneHns
ENOYHOW TMPASHOOW N0 COBEPLUEHHOR
CUCTEMBI YNPaBNEHUA "YMHBEIM JOMOM".

OpHa ua maeHbIx ocobeHHoCTEN MOAY-
nei komnnexkca BM93xx — BO3MOXHOCTb
WX NporpaMmupoBaHmns Ha fA3bike BASIC.
WHTEpnpeTaTop aTOro A3klka BCTPOEH B
MUKDOKOHTpONNepHbie moaynu BM9300,
BM9300L, BM9300H. AOns poctyna K

pecypcam Apyrix MOOyneit No nHTepdeit-

cy I°C B 370i% Bepcum A3bIKa NpepycMoTpe-
Hbl cneuvansHbie onepaTtopsl. MNporpaMme!
NErKo 3arpyXaloTCA C NOMOLBLIO YTUAWTLI
Basic terminal, BbinOXeHHOW Ha canTe
www.masterkit.ru.

PaccmoTtpum nogpobHee aea GyHKUMO-
HanbHbIX MOAYNS komnnekca BM33xx.

Moayns BM9310 (puc. 1) npeaHa-
3HAYEH /1R YNPaBNeHWs OOHUM UK ABYMS
YHUNONSPHBIMKU MAW BUNONAPHBIMK LWa-
roBbIMW ABUraTeNamMi C ABYMA YNPaBnsio-
wyMu obmotkamy. BO3MOXHBI oaHOBpE-
MeHHas paboTa ¢ ABymA OBUraTenaMN U MX
nUTaHve 4Yepes OTAENbHBIA pa3beM.

MwukpokoHTponnep moayns pabortaer no
nporpamme, obecneuusaiowein Gopmu-
pOBaHWE CUrHanoB yNpasneHns ABuraTens-
MW, HEOBXOAMMBIMW 19 BLINONHEHWS NONY-
ueHHoro no uHTepdeiicy °C 3agaHms.

Ans nepeoro gsuratens ero 3anucbl-
BalOT B A4ElKM MamsaTU CO CrNeaylolmmMmm
aapecamu:

0un 1 — mnagwmnii n cTaplunin GanTbi
yucna waros. Bo Bpems BLINONHEHWUSA
3a4aHUs — YUCNO LWaros, OCTaBLUMXCH A0
€e 3aBepLUeHns.

2 — ANVHa W HanpaeneHwve wara:

20H — nonywar no 4YacoBoii cTpen-
ke; 40H — nonHelt war no 4acoBoi
CTpernke;

0OEOH — nonyuwar NnpoTMB 4acoBOi
CTpenku;

0COH — nonHbiFA War NpPoTYB 4aco-
BOW CTPENKMW.

3 — perucTp ynpaeneHus: HoMb B pas-
pRoe 1 — no BLINONHEHWW 33a0AaHWSA Bbi-
KIO4UTL TOK B 0BMOTKax aBurarens; enu-
HWUA B pa3psage 2 — CTapT, eguH LA B
pasprae 6 — oCTaHOBKa Mo CUrHanam Aar-
4YMKOB, EOVHWLA B pa3psae 7 — ocTaHoBKa
no BLINONHEHWW 33AHHOIO YMCNA LLAros.
Pa3zpnaabl 0, 3—5 He UCNonb3yoTCS.

415 — mnagwwii U cTapwmii 6aliTel
nepvona NOBTOPEHWS LIaros.

3apaHve ons BTOPOro gsurarens Ha-
XOOMTCA B sYeliKax NnamaTu ¢ agpecamm
10H—15H. Mx HasHayeHwe aHanoruyHo
ONUCaHHOMY BbiLLE.

MpviMep NporpamMmbl yNpaeneHus AByms
heurarensmu npueeneH B tabnmue. Owa
COCTOMT B OCHOBHOM M3 ONEparopos nepe-
Jauv mHbopMaumu no uHTepdeiicy I°C.
Hanpuwmep, onepatop B cTpoke 140 npeanu-
CblBaET NepepaTb YCTPOWCTBY C aapecom
segomoro 10H (aTo mopyns BM3310) wects
6aiToB, NMEpPeYMCNEHHBbIX Yepes 3anaTyio
rocne 3Haka paBeHCTBa, W 3anucarsk UX B No-

new

10 I2C#10H, (10H)=100,10,0C0H, 84H

20 gosub 2000

30 I2C#10H, (0)=100,10,0C0H,84H

40 gosub 2000

50 I2C#10H, (10H)=170,10,0C0H, 84H

60 I2C#10H, (0)=170,10,0C0H, 84H

70 gosub 2000

80 I2C#10H, (10H)=170,10, 20H, 84H

90 12C#10H, (0)=170,10,20H, 84H

100 gosub 2000

110 I2c#10H,(0)=100,0,40H, 84H,255,3

120 12C#10H, (10h)=100,0,40H,84H,255,0

130 gosub 2000

140 12c#10H, (0)=30,0,0C0H, 84H,255,10

15[03 I2C#10H, (10H)= 30 0, 0COH, 84H 255 10
end

Komnaums "Macrep Knur"
obbaBnseT KoHkypc!

Ham o4eHb MHTEPECHO Yy3HaTb, Kak
Bbl NpMMeHMNM Ha npaxkTMke noGoWn
KynneHHolii Bamu HaGop "Mactep
Kut”. Hanuuwure craTteio, 3aMmerky,
cdoTorpadupyiiTe yCTPORCTBO U NPpU-
wnure marepuan. Jlyywmue cTaTbm
moryT GbiTe onyGnuKoBaHbl B XypHane
"Papuo”. NoGeaurenu KoHKypca nony-
yat npu3bl — Habopel "Mactep Knur": 3a
1-e mecto — nars Nobuix Habopoe, 3a
2-e — Tpu, 3a 3-e — nea Habopa. Oue-
HMBaTL CTaTbW W BLIGMpaThL Npu3epos
GyneT XiOpM, COCTOsLLEEe M3 COTPYA-
HMKOB KOomMnawuu “Mactep Kur".
Mpucoinaitite ceou crateu Ha e-mail:
news@masterkit.ru. Buibpate Habop
MOXHO Ha caiite www.masterkit.ru.

Cpox xoHkypca —

no 31 pexabpn 2010 .

1oulancs Ha caiite www.masterkit.ru npo-
rpamma Pic18_terminal. Tam xe MOXHO
HaWTKU U cCamu AparBep.l.

Hanpumep, ppaiieep "Ynpasnenue cep-
BONpUBOgaMKM”  npeBpallaeT  Moaynb
BMS307 B yCTPOWCTBO ynpaeneHns Boce-
MbIO TaKMMK yCTpOCcTBamK. Mx ynpasnsio-
e BXoAObl MOAK/MOHAIOT K HEYETHBIM, a
obLme NpoBoaa (MUHYC HaNPSXXeHWA NuTa-
HWSA) — K YETHbIM KOHTaKTaM pasbema X2.
HanpskeHne nutaHwa +5 B ponxHo Gbimb
NOAaHO Ha NPUBOAbLI OTAENbHLIMW NPO-
BOAAMM, HA Pa3bemM X2 OHO He BbIBEEHO.

Koas! AnvTensHOCTH yNpasnsiiowwmx M-

NyNneCOB ONA Kaxaoro npyeoda 3anwvcbi-

40

2000 if (i2c(10h)+i2c(11h)+i2c(0)+i2c(1))=0
then goto 2100

2010 goto 2000 !

2100 return

CNefoBaTenbHbie FYeikn
nNamsTH, HAYWHas c agpe-
ca 0 (aHaveHne B ckob-
kax). 9to — kKomaHpa
nepeoMy OBWratenio Bbl-

[Puc. 1

NonHWTL 30 NONHLIX Wa-
roB NPOTWB YaCOBOI CTPENKW C 3aAaHHO
YrNOBO# CKOPOCTHIO.

Nognporpamma, Ha4YMHAOWAACA CO
cTpoku 2000, NPOBEPSET YMCNO OCTABLLMXCS
[0 3aBeplueHns 3a0aHns LWaros U Boaspa-
WAET YNpaBfEHWE OCHOBHOM Nporpamme
KaK TONIbKO OHO CTaHET HyneskIM. ITO rapaH-
TUPYET, 4TO BLINONHEHWE CNeayloLIero 3ana-
HWA HAYHETCA NKLLL Nocne 3aBeplieHns 060-
UMW ABUraTens M NPeabIayLLMX 3a0aHWIA.

Bocembio cvNOBBIMK BbIXOOAAMM MOAOY-
ns BM9310 npy HeobxoaMmocTy MOXHO
YNDABNATL U HE3ABUCUMO.

Moayns BM9307 (puc. 2) — oavH 13
cambix “rmbkux”. OH cobpaH Ha MWKDOKOH-
tponnepe PIC18F2520. OcHoBHOe Ha3Haue-
HWE 3TOro MOYNA — YBENWYMTE YUCIIO BXO-
0B W BbIXOAOB B MPOEKTUPYEMOI CHCTEME.

JononHuTensHeie 16 nuHWA BBOAA/BLI-
Boaa Moryt BbiTe CKOHPUIypUpOBaHbl B
pas3nu4HbIX KOMBMHALIMAX KaK Noru4eckue
EXO/bl ¥ BLIXOAbI, aHANOrOBLIE BXOAb! AECH-
TpaspsiaHoro ALIMN, a Takxe kak BXxof, cHeT-
YKKa UMMNYNBCOB, BbIXOM, AECATUPAa3pAaHO-
ro LUMM, nuHust MicroLan. Mpuem komaHg,
WM3MEHRAIOLLMX COCTORHWE BLIXOAOB, 1 Nepe-
faLsa vHpopmaumMm o COCTOHHHI-‘I BX0N0B
NpPOM3BOASTCS Mo MHTEpdeiicy I°C.

B ceobopHyio Flash-namate mopyns
MOXHO 3arpyxathb Apalisepbl, HacTpaveal-
LUME Ero Ha CNeunanMa3npoBaHHOE Npume-
HeHwe. [ins nx 3arpysku noTpebyeTtca ume-

BaIOT B A4EMK NaMATI MOAYNS C agpecammn
0—7. MuHumMansHoe 3HadseHue koga — 0.
OwHo 3apaet anutensHocTe 900 mkc. Poiqar
npueopa ByneT NOBepHYT B KpaiHee nesoe
nonoxexne. CpeaHeMy NONOXEHWIO Pbiva-
ra cooTeeTcTBYIOT kog, 80H 1 uMmnynsc onu-
TensHocTeo 1500 mkc. MakcumansHoe
3HaveHue kona — OFFH (mmnynbe anntens-
HocTeio 2100 MKC, pbitar B KpaiHem npa-
BOM MONOXEHWUM).

Kopamun B fadeikax namarn 20—27
3a0al0T CKOpPOCTh NEPEMELLIEHNS pbiYaros
Kaxaoro u3 eocbmu npueonos: 0 — mak-
cumaneHan, OFFH — muHymaneHas.

Kop OFFH, 3anucaHHblit B sueiiky 12, —
kxomanaa CTOMN ana BCcex NpUBOAOE OQHO-
BPEMEHHO.

Jobuteny poBOTOTEXHWKW 1 MOAENNC-
Tbl MOTYT OLIEHWTL 3TOT MOOYNb B CBOWMX
KOHCTPYKUMsix. Ero nogpobHoe onwcaHwe
MOXHO HaUTK Ha caiftte www.masterkit.ru
B pasgene "Basic Pic koHTponnep”. A npu-
MEpbl NPOrpaMMMPOBaHKA M MCMNONL30Ba-
HUA MOOYNEeA MOXHO NOCMOTPETE Ha ¢o-
pyme http://www.masterkit.ru/forum/
index.php.

Bakasare 3TV 1 APYrUe MOLYN MOXHO
Ha caite www.masterkit.ru nnbo nosso-
HuB BecnnarHo ¢ MOBMALHOO MnK CTaumo-
HapHoro tenegoHa Ha TropaAYyI0 JTUHMIO
MACTEP KT 8-800-200-0934 (c 9.00 ao

18.00, kpome BLIXOAHLIX).
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Mpuem craTte

PAOMO Ne 7, 2010

(;Hepnne rOXH paxu%)

N3o0peTteHusa A.

C. Nonoea,

OXpaHseMble NaTeHTaMM

B. MEPKYJ10B, r. MockBa

OrkpbiTe agpexTa QgeTeKTUPOBaAHUS KOrepepomMm amMnnauTyaHoO-
MOQYynMPOBaHHBIX CUrHanoB no3sonusno AnekcaHgpy CrenaHosu4y
MonoBy pa3paboraTe annapartypy paguoCBsi3¥ BTOPOIro rNoKoJseHus,
MO3BONKIOWYIO OCYLIECTBAATL C/YXOBOW NpueM paguorpaMmm c
agmpa n TemM caMbiM 3aMETHO YBENMWUYNTL AanbHOCTb PafgMOCBS3U B
ero akcnepumeHTax. 3tu paborei A. C. lMonosa cpa3y Nony4nnn Mex-
AyHapoaHoe Nnpu3HaHue, Bbipa3nBLUEEeCs B Bblga4ye eMy NaTeHToB BO
Pparymn n Benukobpuranumn. 06 3TOM 3Tane ero UCCNEeQO0BaHUA U
3KCNepuMEeHTOB B 061acTu pagumo paccKka3siBaeT 3TOT Marepuann.

nekcavpp CrenaHoswy Monoe paspa-

6oTan npuemMHO-NepenalroLLyio cucTe-
My, B KOTOPO#I ObiN NPUEMHUK C aBTOMaTK-
HeckuM ynpasneHWemM MNPOBOAUMOCTLIO
Korepepa, 4TO NO3BOAMNO NPUHUMAaTB
aMNNUTYOHO-MaHUNYIMPOBAHHEIE 3NEeKT-
poMarHuTHele konebanus, T. e. Tenerpad-
Hble curHanel. Mpuy ee ucneiraHusx e 1897 r.
emMy yOanock AOCTUMHYTh OanbHOCTH CBA3KU
5 kM. MHoruve yseHsle Eeponsl 1 AMepukin
NONOXUTENEHO OLEHWNW naeio Tenerpadum-
posaHua 6e3 NpPOBOJOB W CO3OEHHYHO
Anekcangpom CtenaHoBu<eEM annaparypy.
OpHako CKenTUYecKH OTHECNUCh K TOMY,
410 NPUBOPLI HA OCHOBE KOrepepa CMoTyT B
Gyaoywem agomuHuposate B chepe adup-
HOW 3NeKTPOCBA3N.

Y korepepa 6binv cepbe3Hble HeOCTaT-
KM — mManas 4yBCTBUTENbHOCTb, HWU3Kas
YCTOMHYMBOCTE K CNYHaNHBIM COTPACEHUAM,
3aMETHOE BNWAHWE BAXHOCTM OKPYXaKo-
wei cpeasl.

B mae 1899 r. accuctentwl A. C. MNonoea
M. H. Poibkux 1 . C. TpowLkmii no cornaco-
BaHHOW NporpaMme NPoBOAWIN UCTLITaHWUA
aNeKTPOCBS3an mMexay poptamu "KoHcTaH-
TMH" 1 "MuniotiH” KpoHwwiTagckoi kpeno-
c1. 10 MIoHS (NO CTapOMy CTUTKD) BLISICHK-
NOCb, 4TO CUrHaNLl, Nogaeaemsle ¢ "KoHc-
TaHtuHa", He npuHumaet "MuniotuH". Pe-
WK1 NPOBEPUTL MCMNPABHOCTb MOHTaXa.
OBbIMHO ONs 3TOMO OHW MCMONB30BANM Te-
nedoHHble TPYOKWM, CoBAMHUTENBHEIE NPO-
BOAA KOTOpLIX NoaxmoYanuck k obcnenye-
MbIM MECTam YCTPOWCTBa, W N0 XapakTepy
wenyka e TenedoHe cypunn ob ncnpasHo-
CTW N HencnpasHocTK uenw. [eno nowino
no korepepa. U korpa TenedoH Gein nog-
KMIOHEH K Ero 3axumam, To paboTta craHumm
dopTa "KoHCcTauTkH™ cTana crnsilwHa snon-
He OT4eTNMBO. 31O BbINO COBEPLIEHHO HO-
BOE, HEM3BECTHOE OO0 TEX MNOop RAEBMeHWe.
EcTecTBeHHO, HTO BCE CNY4MBLUIEECH O4EHb
nopaswno 1 B3BO/HOBANO 3KCNEpPUMEHTa-
TOpOB. 23 MWIOHA MUCNBITATENW NPOBENK
TecTupoBaHue TenerpadHoii CBA3K Ha pac-
crosiHun 28 kM. OkoHuaTensHo ybeamsLuncs
B OTKPLITKUW AeTekTopHoro addekTa korepe-
pa, M. H. Peibkin 1 . C. Tpouukwii 25 nioHs
omnpaswnu Tenerpammy A. C. MNMonoey, Ha-
XoOMBLIEMYCS B KOMaHampoeke B LLseiua-
pun (puc. 1 — BCe pUCyHKM Ha 3-i c. 06-
noxku). B penewe oHn coobwwmnm, 4to
"oBHapyXuMn HOBOE CBOMCTBO TPYOKM Npu-
€MHOI, YNPOLLEHHOW, 3ameyaTensHo 4yB-
cTBUTENBHOR". Ha cnepywowmini nexsb,

26 mions, Anekcangp CrenaHoBud CpPOYHO
npubein B KpoHwTaar.

B TeveHre mecaua oH BMECTE C NOMOLL-
HuKamu pas3paboTan HeCKONbKO BAPWaHTOB
nony4ateneit tenerpadHuix genew 6e3
3NEKTPOMEXAHW4ECKOTO BO3OENCTBUS Ha
korepep. W3obpeteHHble Bnepesie B Mupe
[ETEKTOPHBIE NMPUEMHUKIM MOMy4Mnmnce Bo-
nee HagexXHbLIMW B aKCnyaTaumm, MeHbLLIMX
pasmepos W Beca. Y4uToiBas 3apybexHbii
ONbIT BLICTPOro NATEHTOBAHWA AOCTUXKEHMIA
B anekTpocenau, A. C. MNonoe k 26 wona
1899 r. nogrotoeun Mpowexwe B poc-
cuiickmii KomuteT no TexHu4eckum aenam
JenapTtameHTa TOpProenvM v mMaHydaktyp o
Bblaaqe emy (coemecTtHo C M. H. PoiBKmHBIM
u O. C. Tpouukum) npueunervn Ha "Tene-
OHHbIA NPUEMHUK ONA gereLl, noceinae-
MbiIX € NOMOLLLIO 3NEKTPOMArHUTHBIX BONH".
NaTeHT Ha npuBuMnermio 3a Ne 6066 Goin
nonyyeH 12 gekabpa 1901 r. (puc. 2).

Bo dpaHuy3ackuii HaumoHansHbih MHETK-
TYT NpOMbILLINEHHOM cobcTBeHHOCTH (Institut
national de la propriete industrielle — INPI)
naTteHTHyio 3aneky Ne 296354 (puc. 3) Ha
"TenedOHHEBIR NPUEMHUK Aenew, oTnpas-
NeHHbIx curHanamm asbyku Mopse nocpea-
CTBOM 3NEKTPOMAarHUTHbiXx kKonebaHwit"
A. C. Nonoe ogopmun 22 sueapa 1900rT. ¢
noBaeneHnamMmn YepTexein, NPoM3BeaeHHbI-
mu 26 okTabpsa 1 4 nekabps Toro xe roaa.
OnucaHwe nateHTa COOEPXUT CxemaTuye-
ckoe m3obpaxeHre HOBOro Tuna "pagmo-
KOHAYKTOpa". NOBTOPEHHOE Ha puc. 4, n
Age cxembl (puc. 5). B "papuokonaykTope”
Ha pwuc. 4 6ykeoin S o6o3HayveH Kopnyc ua
M30NAUMOHHOrO Matepuana (3boHuT, cno-
HOBaA KOCTb) C BHYTPEHHEA NONOCTLIO AN
metannuyeckux anektpopoe E',E (nnatm-
Ha, 30n0T0, cepebpo, HUKeNL, CTans 1 ap.).
MonocTts No c6beMy 3anoNHAETCA Wapoob-
pasHeiMK METANNWMHECKMMKW KDYNWULaMK 13
TBEPOOW CTANW.

BoT kak onwucaHa B nateHTte ¢wuauka
pabotbl “pagnokoHaykTopa”. Y mukpoya-
CTUL, CHapyxwu "obpasyercs TOHKWIA Cnoi
OKWCKW, B TO BPEMS KakK Ha MOBEPXHOCTH
LIAPWKOB — [0BONLHO MNYCTOW CNOW OKanu-
Hbl; KDOME TOro, CTOPOHBLI CBEXEro cpesa,
COOTBETCTBYIOLLME MECTaM pasnoma npu
W3MEeNbYEHNM WapUKOB, UMEIDT OCTphle
BbICTYNLI, NO4TW CBOBOAHLIE OT OKWUCH.
MmeHHo aTa pa3HOBWMAHOCTb COCTOAHWSA
OKMCNEHWA Ha MNOBEPXHOCTW MeTannuye-
CKMX 4acTul, a Takxe npakTu{eckun abco-
NIOTHaA TOXAECTBEHHOCTL X hopmMbl obec-

neynBalT “pagmokoHaykTopy” cTabunk-
HYI0 paboTOCNOCODHOCTE M 3HAYUTENBHYID
YHYBCTBUTENLHOCTL.

C noawvumit COBPEMEHHBIX 3HaHWii 06
YCTPOWCTBE NONYNPOBOAHMKOBOIO AeTek-
Topa cnefyeT 3aMeTUTh, HTO MMEHHO ero
OnNUcaHue CoaepXuT NPUBEOEHHBIN OTPLI-
BOK M3 TekcTa ¢paHuy3CcKoro naTteHTa
A. C. MNonoea. Bo — repMeTW4HO 3aKpbi-
BalowWanca nNpobka, No3BoNsioLLAR HACKI-
natb WK M3BNEKaTbL METANNUHECKUE KPY-
nuubl. Ae — repMeTMyHO 3aKpbIBAOLLWIA-
CA pe3epByap, NpefaHasHavYeHHbln ans
pa3nuyHbIX BELLECTB, CO34aI0LLUMX BHYTPU
npocywky (3awuty OT KOHAeHcaTa)
"paanokoHaykTopa”.

Ha puc. 5 kak Co 0603Ha4eHa aHTeHHa,
Te — 3a3emnexue, Br — paguoKoHOyKTOP.
R — cornacytowwin peawctop, T — ronoe-
HOW TenedoH. Ha npasoit cxeme nopg, Tr Ha
puc. 4 noHumaeTcs TpaHcdopmarTop 3By-
KOBOro AuanasoHa 4acToT.

B BpuTtaHckoe nateHTHoe Biopo (British
Patient Office) nateHTHyl0 3asBkKy nopg
Ne 2797 Ha "YcoBepLUeHCTBOBaHUSI Kore-
pepoe ons TenedoHHOR u TenerpadHoi
curHanusauuu” A. C. Nonos nogan 12 des-
pans 1900 r., nonoxutensHoe 3akniyeHne
No KOTOPOW MNony4un 7 anpens Toro xe
roga. Ha puc. 6 naobpaxeH dparmeHT
BEPXHE 4acTh TUTYNbHOro nucta oduum-
ancHoi Gymary. TekcT onucaHwa U un-
nocTpaunn AOKYMEHTa B 3HA4YMTENkHOW
CTENEHW WOEHTUYHEI TEM, YTO NpeacTasne-
Hbl BO (DpaHLy3CKOM NaTeHTe.

MNpuemHWkK B CocTaBe NpuemHo-nepe-
[auWen cTaHuun BTOPOro noKOoneHws,
3asBneHHbie B natextax A. C. MNonosa, nos-
BOMWIW B AONONHEHWE K OTOBpaxeHuto Ha
OymMaxHOW neHTe nedartarwero annapara
NpYHYMAaTE TENErpamMmMbl Ha CNyx Ha YBenu-
4YeHHbIX paccTosHuax. bonee Toro, oHu
UMeloT manoe Bpemsi oTknmka Gnaropaps
OTCYTCTBMIO B annapaTtype KMHEMaTUKK M3
OBYyx pene "ycunutens Toka".

Mo npowecTBuMK KOPOTKOro BpEMEeHn
A. C. MNMonoebim Bbinv paspaboTaHsl Npu-
eMHble YCTPOWCTBa TPETLEro NOKONeHWs C
BXOAHBLIMW KOHTYpamin 1 6onee coBepLueH-
HbIM MONMYNPOBOAHWKOBLIM OETEKTOPOM, B
KOTOPOM BHYTPW Manoro uinvHgpa nome-
LLANUCH YXE CTaNbLHLIE UITibl, CONPUKaCal-
LMECH C YronbHbIMKW Wanbamu. Bnaropaps
HanaxeHHomy ¢ 1898 r. genoeBomy coTpya-
HUHECTBY C (PPaHLY3CKMM WHXEHEPOM W
npepnpuHumarenem 3. [iiokpete no Yep-
Texam M nop MeToou4EeCKMM PYKOBOA-
cteom A. C. MNonosa 8o PpaHumm Hanaamnm
NPOW3BOACTBO HOBEWLWMX CTaHuuin Bec-
NPOBOAHON 2NEKTPOCBA3N.

Mo credeHuo OBCTOATENLCTE Cepbes-
HeWwan npoeepka GYHKUNOHMPOBAHWSA
NPUEMHO-NEpenaloLwmx CcucTeM HOBOKW
BONHBI Npoun3ouwna 110 neT Ha3aa, B Hava-
ne 1900 r., B uaBecTHoi "TornaHackow
anonee” no cnacexdnio 27 gpuHcKux poiba-
koB 1 Bponenocua "TeHepan-agmupan
rpad AnpakcuH”. Ha npoTtsxeHun 86 oHeit
W paccTosHuK 42,5 KM B CYPOBbIX 3MMHNX
ycnosusix cBn3b paboTana yctoiumeo. 3to
coBbiTHe BbIN0 LWMPOKO OCBELLIEHO B OTEYE-
CTBEHHOW CRNeuuansHon KW nonynapHon
nuTeparype.

Or penakyvmn. [ONHLNH BapPWaHT 3TOH
CTarkHl HaxoauTcs Ha Halem FTP-cepsepe
rno agpecy ftp://ftp.radio.ru/pub/2010/
07 /popov.zip. -
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