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Koraa peus zaxoamt o opysms Dolams. 70 Hawa namsaTe |
NOACKA3bIBAET HAM THNM CAMOMETINE. TEsx0OE, apTUnnepvin-
CKUX OPYAWIA KM NPOYER «~CTREMut taassawn Benukon Orte-
HECTBEHHOW BOMME, MIBSCTHAM M0 Daasssssna nybnukaumam, i
KUHODUNBMAM M NEpeAI«<Im Tesssnasses. Musorwe CMOryT Ha- ]
3BaTh 3Xe UMEHa ee Ccoaaarenass. Tansese BOSHHOW CBA3K B
3TOM CMbiCNe He noseans. D »ad & Nocassoessbie roabl NK-
Canv OYeHb MAN0, ¥ BUME MEsRAe O TeX, XTO €e co3nasan.
Mexay TeM CERIs — 310 sipins s, » Be3 nee He Gbino 6w
yCnewHwx onepagss. A vas. e we Seno HanexXHOW CBR3N,
NPHAXOANNOCS MCMaTRBETE & FODEw. OO = St

B 370# CTaThe MM X0TEA B DECCEEISTE O MOrSHIIPeOR DB -
OMOCTaHL MM ~Coseps, LOTODYD SmyCuine 8 mh-)

HMHrpage Ha 3asone wess M. I Lossusors.
\ (o crammo ma C. 4)
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<4 Bua pavoCTaHLMK CO CTOPOHE NPDMEMMON “aCTH.

Bua paanocTaHumm cHU3Y.
<4 Bug pagvoCcTaHLIMKM CO CTOPOHBI NEPEeAalowe YacTu.
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33 OpUIMHANBHOCTL M COAEPXaHWe CTaTk OTBETCTBEHHOCTL HECET aBTop.

Pepaxums He HECET OTBETCTBEHHOCTM 33 BO3MOXHBIE HErATWBHBIE NOCNEACT-
BMA WCMONL30BAHWA OMyBNMKOBAHHEX METEPMANOR, HO NPUHUMAET MEPLI NO UG-
KMONEHWIO OLMBOK 1 ONEYaToK.

B cnyyae npuema pykonucu K nyGnukaumm penakuma crasut o6 atom B n3se-
CTHOCTL asTopa. [Mpy 3ToM pefakums Nomy4aeT NCKNIOYMTENLHOE NPEBo Ha pac-
NPOCTPEHEHWE NPUHSATOND NPOU3BEAEHUS, BKIOYAR ero nybnamkaummn B XypHane
«Pagmo=, Ha MHTEpPHET-CTpaHKUAaX XypHana, CO unm uHem obpasom.

ABTOPCKOE BO3HarpaxaeHue (roHopap) BuINNayvBaeTcs) B TEHEHUe 0HOro
MecsiLia nocne nepeoin nyGnvkalvm B pasmepe, onpefenieMmomM BHYTPEHHUM
CrpaBoYHUKoM Tapudos,

Mo wcTeveHnn oQHONC Mofa ¢ MOMEHTa nepeoil NyGnuMKauwm asTop wmeer
npaso onyGnMKOBaTh @BTOPCKWIA BAPWAHT CBOEr0 NPOM3BEAEHVA B APYrOM MEc-
T€ 63 NpeABapuTESIbHONo NMMCLMEHHOTO COMMacKs PEAaKLMK.
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VX KOMMEPYECKOE MCNONbL30BaHWe B MoOGOM Buae, NONMHOCTLI0 WK YACTHUYHO,
OONYCKAETCA TONLKO C MUCLMEHHOND Pa3pELLEHA PEAAKLIMM.
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Jlerenpapubiit "CeBep”

3HaYanLHO 3Ta PaguoCTaHUMA 3a0yMbIBanach Kak

4yucTo rpaxaaHckas. CTyneHT BedepHero dakynb-
TeTa MOCKOBCKOro anekTpoTEXHUHECKOrO WHCTUTYTa
cea3n bopuc Muxanvd B 1939 . B kavecTse Tembl
AWNIIOMHOrO NpoekTa B3An paspaboTky Nerkon n ma-
norabapuTHON paauoCTaHLMKn ANS recnoros v nonsp-
HWKOE — /151 TeX, KOMY no aonry npodeccumn CBR3b
Gbina HeobX0AMMa KakK BO3ayx, 8 BO3MOXHOCTU TPaHC-
NOPTUPOEKKM PafMOCTaHLWIA BLiNKM BECBMa OrpaHuye-
Hul. Mepepn BonHoW B MOWUC Ha atom dakynsTeTe npe-
noaaean npodeccop bopuc Nasnoeuy Acees — yeno-
BEK, KOTOPLIA O4EHb MHOIO CAEnan AnA pasBuTua oTe-
YECTBEHHOW PaaMoTEXHUKUN ELUE B NPeasOeHHbIE roabt.
O+ pabotan B HayuHo-uccnenoBaTtensCkoM UHCTUTYTE
no TexHuke cesan KpacHon Apmum (¢ 1940 r. — rnas-
HbIM UHXEeHepPoM). Bopuc NasnoBuy yBUAEN B CTYAEHTE
MuxanuHe Byaywero rpamoTHOro pagvouHXeHepa
W npurnacun ero Ha paéorty B HUMTC KA.

MNepeyo pabouyio TEMY onpenenvn AWNNOMHbIRA
nNpoeKT — Hano OGbiN0 NPUCNOCOBWTL CTYAEHYECKYID
pa3paboTky nop BOEHHLIE HYXObI U PEaANM3cBaTh ee
"B mertanne”. PaguoctaHuus paspabateiBaracs nop,
wuppom "Omera”. KOHCTPYKTMBHOE PELUEHWE HOBOM
papuocTaHumK BeinonHunm B. MNMokposckuin n W. Myxa-
yes. MNepep soHon 8 HUATC KA Bbina narotoeneHa He-
6onbluas NnapTua paguocTadumia "Omera”, kotopas 6bi-
na HanpagneHa Ha UCNBITaHWA B BOWCKa.

B ceoein kHure "bBopwuc MNasnosuy Acees” H. C. Ma-
MaEB BCMOMMWHAET, HTO NPW CPaBHUTENbHBIX MCNBITaHN-
ax paguwocTtaHumin "Omera™ n "benka” (paspabtoTka cne-
uwanuctoe HKBJ) B ceHTtabpe 1941 r. npegnoureHve
6wino otpaHo "Omere”. O6e pagMocTaHumm obecneyn-
BaNM YCTOWHMBYIO CBA3b, HO "OMera”™ umena aea cepb-
e3Hbix npenmyiecTea. OHa morna paboTars B NNasHOM
Ananas’oHe W UMena MeHblne maccy 1 norpebnexne
OT UCTOUHWKOB MUTaHWA.

Hauano Benukoit OTe4eCTBEHHOIN BOWHLI Onpeaent-
no Heo6x0AMMOCTE CPOYHOrO OCBOEHUSA 3TOW pagwno-
CTaHUWKM B CEepuitHOM npownasogcTtee. flerkwe n mano-
rabapuTHbie pagroctaHumn TpeGosanuce ans passen-
rpynn 1 napTuaasckux oTpsgoe. Mo weuumatvee Ha-
yanbHWka oTnena ces3u JlenmHrpanckoro wraba nap-
TU3aHckoro AswxeHns W. M. MupodoBa, Ha 3asope
umenn H. I Koanukoro Hauyanochb OCBOEHWE NPOM3B0oA-
cTBa paguMocTaHumn "Omera”. [Nockoneky paguocTaH-
UMA NpegHasHayanacek ANA McnonbaceaHus Ha Ceeep-
Hom PpPOHTE, OHa nonyyuna Haseaduwe "Cesep”. Hago
N TOBOPWTb, YTO OCBOEHWE CEPWIAHOIO BbINYCKa
¥ B MMPHOE BpEMS — 3afada HenpocTtas. A Befib Aenatb
310 Hane Boino B flennHrpape — nepewie 300 pagmo-
cTaHumin BLINW M3roToBNeHs B Aekabpe 1941 r, korpa
ropop yxe 6bin B konbue 6nokanbl. K ee koHUy o6beM
NpoOW3BOACTEa yaanock aosectm Ao 2000 pagwocTtax-
LUMiA B rof.

W. M. MupoHoBy B npoLecce 3Toin paboTbl NpMxo-
AWNOCH peLlaTh 3334, KOTOPHE Ka3anuch NPOCTO He-
BLINONHUMBbIMKW. Hanpumep, B npoToTune "Ceeepa” oa-
Ha M3 namn 6nina MHOCTPaHHOro NPOM3BOACTEA — A
ee B3AThb B 0CaXaeHHoM ropone? B okonax Ha nepepo-
BOW OH HAalUen MHXeHepa, NPUBE3 ero Ha 3aeopf, W Ye-
pe3 HECKONLKO AHEN Obina co3gaqHa OTe4ecTBEHHAR pa-
auonamna. K coXaneHmio, CTOPUA He COXpaHmnia nms
MHXEHEPA, KOTOPHIA COBEPLUMN 3TOT noaswur. Ha npona-
BOACTBE HaxOOMNCA K Co3nartents paguoctanummn bopuc
MuxanuH, Ho B TO BpEMS MAN0 KTO 3HanN, YTO UMEHHOD OH
ee n paspaboran.

Kypatopom “"Cegepa” ot JleHuHrpagckoro wraba
napTn3aHckoro asmxeHus 6oin Hukonaii Hukonaesmwy
CTPOMWNOB — HE TONbKO NONFAPHLIA PAgMCT 3KCcTpa-
Knacca, Ho u pa3paboTyvk cBA3HOM annapartypul. MNe-
pean BOMHOW OH NPUHUMADN y4acTue, Hanpumep, B pa3-
paborke u ucnuitaHmsax KB pagmnoctasumm ans "He-

Oxonuanwe.
Hawasno cm. Ha 2-i c. o6noXxu



NOCKWHA" W paguocTaHuumn ona apendy-
owei ctaHumm "CesepHein nonmioc — 17,
Mpn ero ydactum yaanock "BeiXatk” M3
CEPUIAHOro M3aenua MakCuManbHo BO3-
MOXHbIE NapaMeTphi.

®dotorpadumn paguocTaHumm “"Cesep”,
KOTOpLIE NMOMELLEHbl Ha OBnoXKe 3Toro
HOMEPa XYpHana u Ha ee BTOpOi CTpaxn-
Le, cAenaHbl B yKe 3HaKOMOM YuTaTensam
XypHana mysee, coapaHHom 000 "®up-
mMa PKK" 1 nocBsileHHOM cpencTsam CBs-
31 NepBO M BTOPON MUPOBbIX BOWMH.

Ha BTOpO# cTpaxuLe obnoxku npuse-
OEeHa cxema pagmocTtadumi. BoTt yto pac-
cka3an o Heil A. CeMEHUXWH, KOTOPbIN
MHOrue rogsl paboran ¢ B. MuxanuHeim.

"Y1o6bl NpeaenbHo YMEHbLWNTE raba-
puThi npuemonepenatinka, b, A. Muxa-
NWH pa3paboTtan Tak Ha3biBaeMylo TpaH-
CUBEPHYIO CXemy, Koraa Ha Nnpuem n nepe-
Aaqy UCnonk3yTcA OOHKW W TE Xe namnsl
n GoneluWHCTBO petanei. B peaynerate
cam annapaTt BEecwn BCEro 2 Kr, CTOMNLKO
Xe — 3anacHoe MMYWEeCTBO. Taxenee
okaszanuck Gatapew nutaHua — 6 kr. Bece
PanuoX03FHCTBO YMELANOCh B ABYX He-
BONbLUMX XONILOBLIX CYMKaX.

MpuemHuk 6Gbin BLINONHEH MO CXeme
npsamMoro yeunewma 1-V-1. Umen anepuo-
AMYECKMIA BXOA M OAMH HacTpavBaembini
KOHTYP C pereHepaTueHOn 0bparHon ces-
3bi0, MO3BONKAIOWMIA MOBLICHTE YYBCTBU-
TENbHOCTh W BECTU NMPUEM HE3aTyXaroLmx
TenerpadHbBiX CUrHanNoBs.

Mepenarymk MOWHOCTHID okono 2 Br,
MOCTPOEHHBIN MO ABYXKaCKaOHOW CXeme
(3a0al0LLMiA reHepaTop M OKOHEYHbIIA kac-

kan), pabotan Kak B pPexXvMe CamoBO3-
ByXOeHWs B LULMPOKOM AWanas3oHe 4acTor,
Tak M Ha GUKCMPOBaHHLIX 4acToTax C
KBapueBoi ctabunmaaumein. Ons 3atoro

r

B. Muxanun (poto 1959r.).

CTAHUMM NPUAABaNoCs HECKONLKO KBap-
LeBbIX pe30HATOpOoR.

DduwanazoH 4acToT CTaHUMKM B OCHOBHOM
6win B Nnpepenax ot 2 o 10 My ana npwm-
ema u 2,5—6 My — ang nepepaun.

MNutaHwe pauwm NPOWM3BOAWMNOCE OT
cyxux Barapei: aHOAHOE — OT YEThIPEX
BAC-60 emkocTeio 0,45 Ay, HakaneHoe —
oT AByx 3nemeHTeB TMna 3C eMKoCTbio
29 A-y. NogknoYyeHWe NUTAHKUA K paauo-
CTaHUWK OCYLECTBAANOCE NOCPEACTEOM
NepexogHoW KONOAKM C KNEMMamu,
LwnaHra nuTasus n Guwkn (ogHa napTms
cTaHuwi Obina BuiNyLEHa C NMTaHneM oT
CETW NEPEMEHHOro Toka). Ina KOHTpons
33 PEXYMOM NUTaAHWA MMENCH BONETMETP
co wkanamm 0—3 B n 0—300 B.

Hactpolika Benack no rpadpwukam, tak
Kak Ha LKans npueMHUKa 1 nepearyivka
ObiNM HAHECEHBI NWLLL YCNOBHLIE rpaay-
chbi. Mpuem Bencsa Ha ronoeHbie Tenedo-
Hbl, @ nepegaya — manorabapuTHbIM
KJIOHOM.

AHTEHHA — "HAKNOHHBIA Ny4" — Npo-
BOA ANWHOM 12 M, KOTOpbild 3abpachl-
Bancs Ha nwboe AEpPEBO UKW CTPOEHME,
W CEKLMOHMPOBaHHLIN NPOTUBOBEC Anu-
HOM 3 unn 12 m (B 32BUCUMOCTK OT Yac-
TOTEI), pacnonaraemsiii Ha BeicOTE 1 M
OT 3EMITM B HAaNpaBneHun Ha KOPPECTIOH-
nenta. Npw Bubope ontumansHon pabo-
Yel YacTOoTh NOArOTOBNEHHOMY paaucTy
yaaeanocb o6ecnedveaTb HaAEXHYH
CEfi3b C paguoy3nom, MMEELLIMM MarmcT-
panbHyl0 annapartypy W HanpaBNeHHy
aHTEHHY, Ha paccToaHMaX 0o 700 km™.

ABE 2OTOrPAB MM

2007 rop

Cankr-NMeTepbypre B LieHTpansHOM

my3ee cBaam umenn A. C. MNonosa py-
koeoacTeo Coioaa paguonoburteneir Poc-
CUW BPY4Uno pagmoniobuTensiM ropoaa Ha
Heee — BetepaHam Benukoin Otevect-
BEHHOW BOMHBI — COBPEMEHHLIE TPaHCKH-
Bepkl. CnoHCOpPOM 3TOM akuvK BLICTYNWUN
"Buewroprbark”. Ha ¢oto — obnagarenm

HOBbiX TPAHCMBEPOB (CNneBa — Hanpaso):
lopbayes Hwkonain AnekcaHpopoBud
(U1GT), WasuHckunin Anekcen MaBnosuy
(UATAW), NMueaHckwii Muxaun Hukonae-
By (U1BG), CmupHOB KOHCTaHTMH Anek-
canppoeny (U1CZ), Kniowapes Oner Cre-
naHosuy (U1AU), Naeperko 0pwia Esre-
HeeBud (U1BA), SxoeBnee Bnagwumup
Akosneswd (U1AC), Moxos Bapum Avppe-
e (RUTAP).

1946 ropg

Mpoias BOMHY, pagmonobuTens ocra-
€TCA B Aywe pagvoniobutenem, u kak
TONBKO NOABAAETCH BO3MOXHOCTh, OH BO3-
BpalLaeTcs Ha NoBUTensCKre AManasoHbl.
Ha aton ¢otorpadmm — monoaoit crap-
wunia cepxanT Bagmm Bnappmuposuy Ko-

HOHOB, CEerogHs M3BECTHLIN KOPOTKOBON-
HOBWKam CTpaHbl kak U3HB. As 1946 . oH
MMEN TONLKD HaABmMOOATENLCKMIA NO3LIB-
Hoih URSA3-22/UP2 v MHOTO BpEMEHW
npoeoavn B adupe Ha nobUTenbCKon kon-
nekTMBHOW pagmocTtaHumn UASKAK/UP2
OfHOI M3 BOMHCKWX YacTeid, pacronoXeH-
HbiXx B Kenurcbepre. HavyanbHUKOM 3TOWN
pagmocTaHumy Dbin M3BECTHLIM B CTpaHe
KOpOTKOBONHOBUK Bnapymup WBaHoBWd
NanuH (BnocnepcTemm — UA2AW). ]
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ovepeaHoi, 16-it pa3 B Mockse ¢ 3-ro

no 5 anpens 2007 r. Ha 6Ga3e [oma Ha-
YHHO-TEXHU4ECKOro TEOP4YECTBa MONoAe-
xu (OHTTM) MOCKOBCKOrO ropoackoro
JABopua AETCKOro (IOHOWEeCKOro) Teopye-
CTBa Npu noanepxke Poccuitckoro Hay4-
HO-TEXHWYECKOro o6LEeCcTBa pagMoTeXHA-
KW, BNEKTPOHWKM 1 CBRan um. A. C. Nonosa
TBOp4ECKUM 0BbeauHeHvem "Curnan” (na-
Goparopus "PagmoanektpoHuka” OHTTM,
pykosoautens H. 3. NepwwmHa) Goina

P

' NPpOoBeAeHa ropoAackas Hay4HO-NpakTu4e-
ckas koHdepeHums yqawmxcs "Paguo-
Mowuck 2007,

Liens npoBeaeHns exeroaHoi KoHde-
PEHUMN — CO30aHWE HOBLIX TBOPYECKWX

MonopexHaa koHdepeHUuus
"Papguo-Mouck 2007"

Mo peLlexHnio XIopKM BOCEMb U3 Npea-
CTaBneHHbix paboT Gbinm oTMeueHbl OQun-
nomamu Jlaypeara, pecats — Junnoma-
Mu | cteneHn n Boceme — Junnomamm
Il cteneHn.

Cpeamn y4yacTHUKOB KOHpEepeHuMu, Ha-
rpaxaeHHbix Junnomammn Jlaypeara, ectb
KaK HauyWHalLWMe, BECbMa IOHbIE paguo-
nobutenn, yBEPEeHHO W rPamoTHO Npea-
CTaBMBLUME CBOW AOKN3NbI: YHEHVKW Tpe-
Teux knaccoe Ceprei JIywkoBckwid u Bo-
pyc TONKYHORB, Tak 1M "MacTuUThIE" — YeTbi-
pexan Jlaypear kondepeHunil, CTYoeHT
BTOpPOro kypca MOCKOBCKOrO TexHukyma
KOCMUYECKOro npubopocTpoexnsi AHTOH
LWknpmaHoB.

npoekToB B 06nactu CBA3W, pagnosnek-
TPOHVKW 1 PAAVOTEXHWKW; pa3BuTUE Cno-
coBHOCTEN N WCCNEenoBaTeNbCKUX HaBbi-
KOB Y4almMXCH; NpuobpeTeHne y4acTHWKa-
MW OnbiTa NYGNUYHBIX BEICTYNNEHWIA 1 3a-
WMTh CBOEW paboTsl nepen ayautopueil.
CornacHo NonoxeHunio 0 KoHpepeHLMn,
K y4acTUIO B HEl Bbilnu A0NYLLEHb! LWKOSb-
HWKM W CTYOeHTH konneaxein n BY3os,
yHaWMECH pa3nnuHbX OpraHmM3aumin no-
nonHutenbHoro obpa3loBaHws, mobute-
NWU-0AWHOYKW, OCBaMBaOLLIME PaaMoanek-
TPOHWMKY CamoCTORTENbHO. BospactHoe
orpaHuyeHne y4acTHUKoB — Ao 18 net.
Ha koHdepeHUym Bbin NnpeacTasneH wm-
POKMIA CEKTP KOHCTRYKTOPCKMX U uccneno-
BaTENLCKUX pa3paboTok Nno paauoanekTpo-
HWKE, HauWHas OT NPOCTEeNLLero MynsTMBN-
6partopa, Ha OCHOBE KOTOpOoro cobpaH npw-
60p AnA NPOBEPKW TPaH3UCTOPOB, 3aKaH| M-
BEaA MWKpOKOHTPONNEPHEIMKM npubopamm
W PasHoi CTENEHW CNoXHOCTH poBoToTex-
HU4YECKMIM YCTpoicTeamK. Pabora koHde-
PEHUMW NPOBOAMNACk B ABYX cekumsx: "Pa-
AVO3NeKTPOHHbIE YCTpOWCTEA™ U "BupTy-
aneHas pagvosnekTpoHuka”. Mo cpasHe-
HWIO C NpeabiayLLUMMM roaamm, Yucno y4acT-
HWKOB BO3pOCNO NOYTW B ABa pasa. Beero
6bino 3acnywaxHo Gonee cemugecs ™ [0-
KnagoB. BONbLUKMHCTEO M3 HUX OTIMHAWCH
' CBOEI OPUIMHANTBHOCTLIO M NPaKTUMHOCTHIO
OTpagHO OTMETWUTL, 4YTO 3a OCHOBY
cBOMX pa3paboTOK MHOrWEe Y4acTHUKW
KOHdEPEHLMW B3ANW CTarbl, onybnvko-
BaHHbLIE HA CTPaHWLIAX HALLEro XypHana.

Yurarenn, npucnaswKe B pepaxynio nobeie NATe W3 WOCTH Kyn
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CMOryTr nperenqoBath Ha O4MHWH U3 NPH30B.

ABTOpPBI NYHLLUKX JOKN3[08 KOHpepeHUuH.

Oaun mn3 Jlaypearos koHpepen-
umm Cepreu JlyLukosckwii.

Pepakums xypHana "Pagumo” yspenwvna

BOCEMb NpW30B Ans  nobeantenen
XVI koHdepeHumn "Papuo-Mouck 2007".
loposylo nopnucky Ha XypHan “Pagwo”
(Ha 2007 r.) nonyunnn: AvtoH LWknpmaros
(cTynenT 2-ro kypca MTKI) 3a paspabot-
Ky nmarHoctudeckon nnatel ana MK, Hu-
Konaih Yxopckwit (9-i knacc, Lwkona
Ne 752) — 3a npwbop ans “aMepeHus
OMNC okcmaHbix koHAeHcaTopos; Cepren

Anexceri Mopo3os ¢ npu3om xyp-
Hana "Paguwo”.
Jywkosckui (3-1 knacce, wkona Ne 568) —
33 3NeKTPOoHHLIN MUKpockon Ha N3C-mar-
puue; Bopuc TonkyHoB (3-i Knacc, wkona
Ne 353) — 3a yCTpOWCTBO, ynpaensemoe
3Bykom; Anekcein Mopo3os (1-1 kypc, kon-
neax Ne 13) — 3a nabopatopHuiit 6nok nn-
TaHWA C WaroBo perynpoBKOn BeIXOAHO-
ro Hanpsxedua; Punmnn  JobpbiHUH
(6-1 knacc, wkona Ne 170 LIO) — aa Bub-
poXoA, YNpaBnAEMbIA CBETOBLIM NYHOM;
Wrope Mutpiokos (10-i knacc, wkona
Ne 779) — aa po6oT-canep; Baar+ Crena-
HsH (10-1 knace, wkona Ne 779) — 3a po-
60T cnacarenb-rnoXapHuk. ]

BHumanue!

B Mockoeckom aeua-
LUWOHHOM WHCTUTYTE
¢ 1-ro no 4 okrab6psa
2007 r. 6ynet npoeeae-
Ha 6-1 MexayHapopaHas
KOHpepeHuwn "ABMaLMSA M KOCMOHaB-
TvKka — 2007". KondepeHuws nposo-
AMTCH Npwn copencTeum MepepanbHoro
KOCMWYECKOro areHTcTea, depepanb-
HOrMD areHTCTBa Nno NMPOMBILLTEHHOCTH,
depepansHoro areHTcTea no o6paso-
BaHMio, POCCUMIACKOI akapgemumn Hayk,
PoOCCUACKOM akagemMmn KOCMOHABTHKW
vwM. K. 3. Uunonkoeckoro. B opraHmsa-
UMOHHBIM KOMUTET KOHMEPEHLMN BXO-
DAT reHepanbHbe KOHCTPYKTOPH Beay-
LWMX ABUALMOHHBIX W KOCMWYECKNX
NPeanpUATHA.

Cripaeky no NpoBefernio KoHbepeH-
UMK MOXHO MNONy4UTb B OPrKOMUTETE:

TenedoHbi: (495) 195-9483,

8-906-717-8391;
caxc: (499) 158-2977 (pykoBoauTENO:
Llevtpa oTkpeTOoro o6pa3oBaHus —
npod. Kapny KoHcTaHTuHy AHaTonbeBr4y).




OcoGeHHOCTU Nepe3anucu
¢ DVD v undpoBbix BUageokKaccer
Ha BUAEOMAarHUTodOoHbI

CoBpemMeHHble Buageonnenepol Gupmsol
MATSUSHITA (PANASONIC)
10. METPOMABJIOBCKMWUH, r. Taranpor PocToBckoii o6i1.

C TPYAHOCTAMM NpHM Nepe3anncH BUgeoMarepuanoB ¢ pasnnyiHblx
MCTOYHHUKOB CTankuBalTCA MHorme paguomoburenn. 06 aToM OHM
BCe Yalye nNUWyT M HaM B pegakKyHio. Ha wro HYXHO oﬁparn‘rb
BHUMaHMe Npy yKka3aHHOM NpoLecce, paccKa3biBaeT B nybnukyemon

cTarbe Halll NOCTOAHHBIA aBTop.

l] poBnemel, BO3HUKAIOLWME NPU 3anucu
Ha BLITOBLIE BUAEOMArHUTOMhOH, Ya-
CTO NPOVCXOOAT M3-3a HECOBNaAEHNsA na-
paMeTpoB BUAEOCUIHANOE WCTOYMHMKA
(BOCNPOWM3BOARLLErO BUAEOMarHMTOdOHa,
npourpeisatens DVD, Bupeokamepsl) 1 3a-
nuceiBaloLWLEero enaeomarsmTodora. Ha-
npUMep, COBEPLUEHHO HE rapaHTWpPOBaHO
COOTEBETCTBME NapaMeTpoB BWOEOCWrHa-
OB Ha BeIXoAax npourpesarens DVD on-
peaeneHHbIM CTaHaapTam TeneBuaeHus
npu BOCNPOW3BEAEHWW PA3NUYHBIX AWC-
KOB. A BEAb B NpOLECCe nepesanici B3a-
WMOAEVNCTBYIOT TpW “y4acTHMKA" — KOH-
KPETHBIA AWCK W KOHKPETHBIE MOAENW NMPOo-
wrpbiBatens 1 suaeomarnutocdoHa, Kax-
LB 13 HUX meeT 0coBeHHOC T B OTHOLLIE-
HWK CTAHAAPTOB W CUCTEM TENEBUAEHWS.

dabpuyHbie (CMHOHWMM — NWLEH3NOH-
Hbie) aucku DVD moryT 6biTh 3anMcaHbl B
WCXOAHBLIX aHANOroBLIX CTaHpapTax Tene-
BWAEHWA C HYactoTamu CTpokK/nonewn
525/60 unm 625/50 v B pasnuuyHbIX cUCTe-
max UBETHOro TeneemaeHins (PAL, SECAM,
NTSC). B TO Xe Bpems 3Ha4nTeNbHOE Ync-
no npopaeaemelx B Poccuun nuckoe (DVD-
R 1 T. n.) 3anucaxbl Ha BbITOBLIX KOMIMbIO-
Tepax. OnpegenuTb MCXOAHLIN aHanoro-
Bblil CTaHOapT 3anvWcyM Ha HWX He BCeraa
NPeAcTaBnaeTcs BO3MOXHLIM. TO, 4TO Ha-
NMWCAHO Ha 3TUKETKaX, MOXET HE COOTBET-
CTBOBaTh AENCTBUTENBHOCTW. JTO Xe OT-
HOCWTCA K OmMckam v umdpoBLIM BUAEO-
KacceTam, 3anucaHHbiM ObITOBBIMWU BU-
Aeokamepamin. BoamoxHbl 06a MCXOAHBLIX
aHanoroebIX crasgaprta 525/60 n 625/50.

MpouvrpeiBatenu DVD, B 3aBUCHMMOCTH
OT KOHKPETHON MOAENK, MOryT BOCNPOKU3-
BOOWTbL HA BUOEOBbIXOAL CUrHanNbi pas-
NUYHBIX CTAHOAPTOB M CUCTEM TeneBuae-
HUA. MOXHO BBiAennTE CneayiollimMe sapm-
aHThi: 1 — Ha BEIXOAaX BCeraa curHansi To-
ro Xe CTaHaapTa, YTO U UCXOOHbIN aHano-
rOEbIA HA BOCNPOW3BOLMMOM OUCKE; 2 —
Ha BLIXOOE CUrHanbl 3a4aBaemoro Bpyd-
Hylo cTaHpapta 525/60 (NTSC) wnm
625/50 (PAL unn SECAM); 3 — Ha BoiXxOAE
BCerga cwrHansl ctaHnapta 625/50 (PAL),
HE3aBMCKMMO OT MCXOLAHOW CMCTEMBI 3anu-
CW Ha AWCK; 4 — Ha BLIXOAE HECTAHOAPT-
HBI CWUrHan, Hanpumep, cuctemsl PAL
C 4acToToi none 60 My KU YMCNOM CTPOK
525. CywecTBylOT NpOMrpuIBaTENM WU C
ApYrMMK BapuaHTamu1: Harpumep, . ycra-
HaBNMBAEMBIM BPYYHYIO BLIXOAHLIM CHrHa-
nom cuctemel NTSC-4,43 v gp.

BosnbWKMHCTBD BUAEOMArHUTO(MOHOB
MOryT obecneyveaTs 3anuck TONLKO B Of1-
HOM cTaHpapTe 525/60 v 625/50. He-
Mano MoAEnein 3anucHIBaloT B ABYX CTaH-
AapTax v pasnu4HbIX CMCTEMax LIBETHOIo
TENEBUAEHWA NPY MX PYYHOM Beibope. Pag
MOfIEneii MOXET 3annChLIBaTb B ABYX CTaH-
Aaprax, asToMaTtuyeckm onpenensn ux.

W HakoHeL, COBPEMEHHbIE Tenesn3o-
Pbl, H2 KOTOPLIX NPOCMATPUBAIOT 3anmcw,
COBEPLIEHHO "HEYYBCTBUTENbHBI" K CTaH-
A3apTaM NpUWHUMaeMeX CurHance. MHo-
rMe 3puTeny NpakTM4eckn He moryT on-
pepenuTs pasHuuy B pabote Teneew3o-
POB B Pa3nuuHbiX CUCTEMAX, TakK Kak He-
06x0aMM onpeaeneHHei oneiT. TpeHMpo-
BaHHLIA B3MAL ONbITHBIX paguoniobuTe-
nen v CcneuuanucToB MOXET 3aMeTUTb
pa3HULy B YWCNE CTPOK W OTCYTCTBUE
mMepuaHwii B ctadpapre 525/60 no cpae-
HEHMIO C OOBIMHBIMW TENEBU3NOHHBIMW
nepega4{amm.

MpoBogs 3anncyM Ha BUOEOMAarHWTO-
G OHBI N AMCKOBLIE pEKOPAEPLI C "HEN3-
BECTHBIX" WCTOYMHWKOB (AWCK+MOAENb
npourpeiBaTens), paguoniobutensim cne-
AYeT, B NEPBYI0 Ouepenkb, BCe-Takuy Nonki-
TaTeCs ONpPefennTe CTaHaapTbl Tenesu-
3NMOHHOTO CUrHaNa Ha BbiXO4e KOHKpEeTHO-
ro NpourpeiEaTesns Npu BOCNpou3Bene-
HUW pasnuyHbix auckoe. HawBonee npo-
CTO AN 3TOr0 MEPEKNoYaTh BPY4YHYIO
NPUHUMAEMBbIE KOHTPONbHbIM TENEBU30-
pPOM CTauaapTel U cucTemsl. HopmanbHoe
uBeTHOe Kn30bpaxeHne COOTBETCTBYET
nprHUMaemMomy ctasgapty. Hecoemectu-
Mbie KOMBUHaUMM CTaHOApPTOB M CUCTEM
MOTyT NpOABNATLECH NO-pasHomy. Bee 3a-
BUCUT OT KOHKPETHOWN MOAEny TeneBmnao-
pa. Ha HecoBMecTMMOCTb CTaHaapToB
M CMCTEM YKa3biBaloT OTCYTCTBME LBETa,
nCcKaxeHue LeeToeoro 6anaHca v yMeHb-
LUEHWE HACBILLEHHOCTW UBETa, NOsSBNeHne
addekra "xano3an”, pexe ymeHblUeHue
WK yBENUYEeHWe pasmepa m3obpaxeHus
no BepTukanu (pexum Tenesn3opa
625/50 npu nopaye curkana 525/60 mo-
XEeT NPUBOONTE K YMeHbLUEHWID pa3mepa
n300paXxeHns No BepTUkKany), CpbLIB kag-
POBO#, &8 MHOFAA W CTPOYHON CUHXPOHW3a-
umn. K coxanexuio, 0aH03Ha4yHo onpeae-
NWTL CTaHAAPT CUMHANA Ha BbIXOAE Npour-
peiBaTens DVD Ha 3kpaHe Tenesvaopa He
BCEeraa BO3MOXHO. Bce 3aBUCWT OT KOH-
KPETHOW CXEMOTEXHWKW Y3/10B pacno3Ha-
BaHWS CTAHOAPTOB U CUCTEM.

OcoBeHHo BaXHO ONpPeneneHue yucna
cTpok v nonen. MNpowe Bcero ato cpe-
nartb, uamepsas ocuunnorpadbom BpemeH-
HOW MHTEPBAN MEXAY CUHXPOMMIYILCaMK
nonen, Ha3slBaeMbiX KagpoebIMK, BOCNPO-
WM3BOAMMOrO BUAEOCWMIHANaG Ha BbIXO4e
npourpuisatens DVD. On gonxen GbiTb
paeeH 20 mc Ans ctaHpapta 626/50 w
16,7 mc ans ctadpapTta 525/60. K coxa-
NEHWID, OTAWYMA CUCTEM Nepepayn useta
no OCUMNNOrpaMmManm CUrHanos C BLIXOA0B
NPOUWIrPLIBATENEN BLIRBUTL 3aTPYAHWUTENb-
HO. MNonHble UBETOBLIE CUrHaNLI BCEX NpW-
MEHAEMbIX CUCTEM BLITNAAAT HA 3KpaHax
ocumnnorpad0B NOXoxe, a Hanpumep,
curHans cuctem NTSC-4,43 u PAL 60 BO-
obue oTnMunTe OBLIMHBIM OCLuMAnorpa-
¢OM HepeanbHO, Aaxe no wvcnbitarens-
HbIM CHIrHanam UBETOBLIX NONOC.

Crneayer KOpOTKO MOSICHUTL MOHATUA
craHaapT v CUCTEMA LIBETHOIO TENeBuae-
HWA B NPUNOXEHUW K pacCMaTpUBaemMbimM
B CTaTke BOnpocam. MNapameTpbl u xapak-
TEPUCTUKM CUrHANoB 4epHo-Benoro Tene-
BUAEHWA (MW CUMHANOB APKOCTH LIBETHO-
ro TeNeBnaeHusl) ONpPegensioTcs CTaH-
papramu, A CMCTEeMbI LIBETHOMO TENeBnae-
HWA Paznu4aloT No NapameTpam CUrHanos
LUBETHOCTH M crnocoBam YynnoTHEHUS MW
curHana spkocTu. B npunoxenwm k admp-
HOMY TENeBWOEHWIO CTaHAAPTU30BaH psag,
BPEMEHHBIX M YaCTOTHLIX NapameTpoB Te-
NEBU3NOHHBLIX CUIHAaN0B, 3HA4YeHWA KOTO-
pbix ans nepesanucy ¢ DVD Ha Bupeomar-
HUTOGOHbI HE CYLLECTBEHHBI. C 3TOR TOUKK
3peHus OCHOBHBIMUW NapameTpamMn CurHa-
NOB MOXHO Ha3Barb YWMCNO CTPOK W NOMEN,
4aCTOTh KAagpoBOW WM CTPOYHON paseep-
TOK, 4acTOTh LBETOBbIX MOAHECYLUMX W
cnocoBbl MX MOGYNALMW CUTHANaMW LBET-
HOCTK. OfHako Npu nepesanvucu Moryt
6biTb WCMNONL30BAHLI CUrHaNbL TUNOB
S-VIDEO, R, G, B v paanuuHbie BapuaHTs
LIBETOPA3HOCTHLIX CUrHanoB. 3BYKOBbIE
CUrHans Npw nepesanncn o6bIMHO NoganT
HENOCPeACTBEHHO Ha 3BYKOBLIE BEXOALI BU-
neomarHMToOHOB B CTEDEODPEXUME WK
MHOTrOKaHansHOM pexume DOLBY PRO-
LOGIC.

CurHane craHpapta 525 ctpok 60 no-
ner nepepakT C KaapoOBOW YacToTOW
29,97 lNynpwyactore cTpok 15734,264 'y,
W  4acToTe NOAHECYWeEen UBETHOCTU
3,579545 MI'u  (NTSC wnm PAL) wawm
4,433619 MI'y (PAL uam NTSC). Curnans
crangapra 625 ctpok 50 nonei nepegalot
C KaapoBoi yactotoin 25 My npwu YactoTe
cTtpok 15625 'y ¥ YacTtoTe noaHecylien
usetHoctn 4,433619 My (PAL  wnmn
NTSC). B cranpapte 625/50 oueHb peako
WCNONL3yioT noagHecywyo 3,579545 MIiy
(PAL wnn NTSC). HekoTtopbie npourpoiBa-
Tenn DVD ofecneunBaloT U BbIXOOHbIE
curHanst B cucteme SECAM (ctanpapt
625/50) ¢ nogHecyLMMK uBeTHoCTH 4,25
1 4,406 My,

Pa6ora BupeomarHutodoHoB VHS/
S-VHS B cranpaprax 525/60 v 625/50 kap-
AvHaneHo otnvdaeTcs. B nepeom cnydae
BBl npu guameTtpe 62 MM BpalLaeTcs co
cKopoCThio 1800 MuH ', a ckopocTs npo-
TSXKK NEHTB B CTaHAAPTHOM pexume SP
paeHa 33,35 mm/c, BO BTOpOM cnyyae —
1500 muH ' v 23,39 mm/c. [na manoraGa-
puTHbiX BBIM 3Ha4eHWs CKOpPOCTU BpaLLeHWs
Builwe. Paanuune B CKOPOCTAX MPOTHXKU
NEHTbI OMPEAENSETCH COOTHOLUEHWEM
Viezs/so = Viszsso/ [(625/525)%(60/50)].
Mony4eHHLIA No 3TOMY COOTHOLUEHWIO KO-
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Ten. 208-83-05

Mpwem craTein: mail@radio.ru
Bonpochi: consuit@radio.ru

PALMO Ne 5, 2007

achpULMEHT YMEHbLUEHUS CKOpPOCTW Npo-
TAXKM NEHTbl paseH npumepHo 1,429.
B ato xe 4Mcno pas uaMeHseTcs v "em-
KOCTb" KacCeT MNpW KX MCNoNb30BaHMW
B HECOBMECTUMEBIX CTaHAapTax.
HawnGonee 4acto ucnonb3yemsie TMNo-
pasMmepbl BWOEOKACCET, NpeaHasHa4YeH-
HbiX ans paboTwl B cucteme NTSC, Takue:
T30, T60, T120, T160 (30—160 muH).
MNpW MCNoNL30BaHUKM WX AN 3anNUCK CHr-
Hanoe PAL/SECAM B cranpapte 625/50
"eMKOCTR" Takux KacCeT YBEeNnn4mBaeTCs.
Hanpumep, kacceta T120 "wrpaet” noytm
3 4. U naobopoT, UCnonb3oBaHne espo-
neickmx kaccer (E180, E240 v ap.) ana
sanvcy B cucteme NTSC no craHpapty
525/60 ymeHblaeTr "eMmKocTh” kaccer
NPUMEPHO Ha 3TOT Xe& Ko3apPUUMEHT
(1,429). ToyHoe BpemsA
MOXHO OnpefennTs no

pa 1unu euaeomMarHMTodOHOR CO BCTPOEH-
HbIMK TPaHCKOAEpaMu.

DoBoneHO AasHO BuaeOMarHUTOgOHbI
C TpaHckogepamn (UMb poBbiMW) BLIMTYC-
kaeT ¢mpma SAMSUNG. M3 M3BECTHBLIX
Yy HAC MOXHO OTMEeTUTL Mogens SV-300W
(koHeu 90-x ropnos). B HacTosuwee Bpems
BO3MOXHO npuobpereHue  moaenm
SV-7000W. UmeloTCA 1M nNpourpeiBaTenu
DVD ¢ TpaHckogepamm atoi Gupmel (Ha-
npumep, mogenn DVD-709/909), no3eo-
NALME 3anuCkiBatk C OWCKOB C MCXOA-
HbiM aHanoroebiM cTaHgapToMm NTSC (Ha-
npumep, “pomawxee” supeo ma CLUA,
ANoHMK W T. A4.) Ha CTaHaapTHLIE BUOEO-
marHuTogoHb PAL.

Ins niobutenein BHICOKOKaYeCTBEHHO-
ro naobpaxeHns 1M 3ByKa BaXHO Npw ne-

CHETHMKY BMOEOMArHW-
TodOHa, ecnv 3anucaTb
MONHOCTLID  KACCETHI.
Ha spems 3anucu Bnvs-
€T U HanM4YMe TeXHONO-
rMYecKoro 3arnaca neH-
Tbl HA KOHKPETHLIX Kac-
cerax.

OnpenenuTs CTaM-

0apT TeneBW3WOHHOro
CUrHana Ha Beixoae npo-
urpeisatens DVD moxHo
W KOCBEHHBIM My TeM, ne-
PEKMIOYVE BUAEOMArHu-
TOdOH Ha 3anuce adup-
HbiX CWUFHanoB C BHYT-

PEHHEro TIOHEPA W Npo- | Puc. 1 |

TW, OT WWMPWHBI AOPOXKW 3aNMCK HA JIEH-
TE W OT ANWHBLI BONHBI 3anKUcK (onpeaens-
€TCA CKOpPOCTLIO rONOBKa/NeHTa v nono-
COW 4acToT 3anuceiBaembix YM curHance
ApkocTi). LWwpuHa AOpoxkW 3anncu
B ¢dopmarax VHS/S-VHS npw pabote
B cTaHgapte 525/60 paena 58 mkm. Bn-
[Ee0ronoBKK OAHOCUCTEMHLIX annaparos,
paboTalowme npy Takom ctaHpapte 6ea
MEXCTPOUYHLIX MNPOMEXYTKOB, [A0SKHbI
WMETb LNWMHY 3a30p0B, PaBHYID MW He-
MHOro Bonbluyio 58 MKM, U AOMXKHL BbITh
OTBLIOCTMPOBAHLI M0 BLICOTE HA BEPXHEM
uvnuegpe (BU) BBI ans paGorts Ha
cTaHpapTHoW ckopoctn 33,35 mm/c.
B atom cTaHpapTe B dopmare VHS pnesn-
aumsa 4yactotei YM curHana SpKocTu OT
YPOBHA BEPLUMH CHMHXPOWUMIMYNLCOB A0
ypoBHs Genoro npowuc-
XoAMT B npegenax
34..44 My (npn pa6o-
Te B cTaHpapre 625/50 —
Bnpenenax3,8...4,8 MI).
HOMMHaNbHBIE 4acTOTh
noaHecywmx Hi-Fi kaHa-
na 3syka — 1,3 (neewii
kaHan) w 1,7 (npa-
Bbil) M. MNpu paGote
B cTaHpapte 625/50 —
1,4wn 1,8 MIy cooTBET-
CTBEHHO. K coxaneHwio,
npuoBpectn oAHOCKC-
TEMHBIE @nnaparsl CTaH-
napta 525/60 8 06bMHON
TOpProene He npeacTas-
NAETCH BO3MOXHBLIM. Of-
HaKo Takwe annapartsl

CNyLUMBAs xapakTep Ly-
ma, cospasBaemoro spawexsnem BBIL
Mpwv 3TOM BO3MOXHBI CNEAYIOLUME BapWaH-
Tel. Ecnn B 0Boux cnyvasx (3anuce c DVD
W C TIOHEpa) XapakTep WyMa He MEHSAETCH,
CWUrHan Ha BbIXOOE NpOWrpbIBATENR —
B cTaHpapTe 625/50. Koraa e WHTEeHCUB-
HOCTB Wyma rnpu 3anucu ¢ DVD yeenvum-
BaeTCA WNW CTAHOBWTCA HENOCTOSHHOW
(pacTteT Ny XaoTWHECKN MEHRETCH CKO-
pocTk BpaweHua 6BIM), curHan Ha ewixoge
npourpeiBaTeENd — B crtavpapte 525/60.
Oco6o cnegyeT noaYepkHyTb, 4TO Gonb-
LWWHCTBO VMMEIOLUMXCH Y HaceneHus Bu-
[e0MarHUTOhOHOB HE MOXET 3anMChiBaTh
B pasuyHBIX CTaHAAPTax aBTOMATUYECKH.
MHorve He MOryT aToro Aenarts Boobuwe,
NPy TOM YTO aBTOMaTU4ecKoe BOCnpoua-
BE[leHne B ABYX cTaHOoapTax obecneunsa-
eT DONLLKMHCTEO COBPEeMEHHLIX annapa-
TOB (N0 KparHen Mepe, BOCNPoON3BEAEHNE
curHanoe NTSC Ha Tenesvsopax PAL).

B npakTtuke 3anucu Ha BUAEOMarHuTo-
$OHBI MOTYT BCTpeYaTsCA v Gonee "3K30-
TU4ECKWE” BapWaHThLl HECTLIKOBOK. Hanpu-
Mep, B Npaktuke asropa Dein Takoi cny-
Yain: KacceTa ¢ "AomallHumM” Buaeo Bweina
sanucasa ¢ DVD Ha Hekwii BWOeoMarHmTo-
¢$OH B APYrOM ropoae, 3anvck BOCNpOU3-
BOAMNACH B LIBETE C MCKXEHUAMMW LIBETO-
Boro GanaHca, HO OHa He "oundpoBLIBa-
nack” Ha KOMMbITEPE ONS MPOBEAEHWS
MOHTaxa (cpuiBancs uset). Mocne aHanm-
3a BLIFACHWIOCh, YTO NMpK BOCNpOW3Bene-
HUWN 3TOW KACCEThl HEKOTOPLIE BMaeomar-
HUTOGOHbI (pRa mopeneid PANASONIC)
GOPMUPYIOT Ha BRIXOAAX CHUIHANB! B CUCTE-
me NTSC-4,43 (ctanpapt 525/60), a apy-
rme — yepHo-Genoe naobpaxeHwe. lNpo-
BECTW MOHTaX NoaobHbIX 3anncei (nepe-
3anMck) B TaKOM CNy4ae BO3MOXHO JiWLLb
C VMCNONb30BaHWEM BHELUHETO TPAaHCKOAE-

("BY") weTpynHO 3a

VXP2125 !

pe3anucu ¢ DVD Ha BupeomarHuTodoHbl
NoNy4UTb MakCUMarnbHO BLICOKOE Kaye-
CTBO KonuW. OCTAHOBMMCA Ha HEKOTOPbIX
0CcOBEHHOCTAX  BUAEOMarHMTogOHOB,
BIWAIOWMX HA KAayecTBO nepesanuncu.
Mpexpe Bcero, cnegyer OTMETUThL, YTO
MHOrOCHMCTEMHEIE annapaTthl, Kak npaBu-
no, obecne4ymeaoT ONTUMansLHYK paboTy
B ctaHgaprte 625/50 Ha onpeneneHHon
CKOPOCTW NPOTHXKW NEHTH. B ctanpapte
525/60 B MHOrOCUCTEMHBIX BUREOMArHW-
TodoHaX MaKCMMaNbLHO BO3MOXHOE Ka-
4yecTBO m3oGpaxenns mn Hi-Fi aByka He
nonyyaeTcs.

Cnenyer HanoOMHUTBL, YTO OTHOLLEHWE
CMrHan/wymM B KaHanax w3obpaxeHus
v Hi-Fi asyka 3aBmcuT OT psiga napamer-
poB ¢popmara BMAEO3anvcK, B 4aCcTHOC-

CpaBHUTENBHO HeDOonNbLUME LieHsl Npruob-
pectv B Anoxmm nnu CLUA. Hekotopoe mx
KONUYECTBO 3aBe3eHo u B Poccwio, Tak
4YTO ANA 3aMHTEPECOBaHHbIX paguoniobn-
Tenen npobnema BNosHe pelaema.

PaccmMoTpMM HEKOTOpBLIE KOHKPETHLIE
BOMpPOCH, Kacawlluecs BUOEOMarHWTO-
GOHOB M KOMBWMHMPOBaHHBIX YCTPOWCTB
dvpmbl MATSUSHITA (PANASONIC), Bee-
raa cuutaswmnecs 8 Poccun v CHIN "atano-
HOM" Ka4yecTBa U HagexHocTW. B xypuane
yxe Obnn onyGnuKOBaHbl maTepwans
0 MHOFMX MOAENSX BuaeoMarHuTogdoHOB
PANASONIC ebinycka cepeivHbl U KOHLLA
90-x ronoe. 3neck pacCMOTPUM CCOBEH-
HOCTH HEKOTOPLIX MOAENEN BUAEOMArHW-
TOMOHOE W BUOEONNENEPOB, BbIMYLLEHHbIX
nocne 2000 .



Becbma nonynsipie 8 2000—2002 rr.
y nokynarenen 6binm MoHo- 1 cTepeodo-
Huueckue enaeonnenepsl PANASONIC —
NV-SJ5EU/AM, NV-SJ5MK2EU/AM
(BHEWHMIA BUA Ha pue. 1), NV-FJBAM,
NV-FJBMK2AM, BbINONHEHHBIE B cepel-
PHCTBIX KOPMYCax W NpakTUHecKn oauHa-
KOBbIX KOHCTPYKTMBHbIX WCMNONHEHWUAX.
OpHako M MOHOGOHMYECKME moaenn
SJ5, u monenu Hi-Fi ctepeo FJ8, ¢ Toukm
apeHus nepesanvcu ¢ DVD, umeloT on-
peneneHHbie HeAoCTaTKK, KOTOpbLIE BaX-
Hbl, NpaBaa, TonbKo pna nobuTenen Bobi-
COKOKa4eCTBEHHOI0 n306paxeHns 1 3By-
Ka. 3aKnoyaTCH OHW B MCNONB3I0BAHUN
BWAEOTONOBOK (M 3BYKOBbIX B MOBENAX
FJB) ¢ ymMeHblUEHHBEIMW ANMHAMW 3a30-
POB (25 MKM ¥ MEHee), 4TO NO3BONWIO
npoCTHIMKM MeToaamu obecneLsuTs pa-
60Ty Ha aByx (mMoaenu SJS,

KOKa4eCTBEHHOW 3anucw 3BYKa, MOXHO
Ha3BaTb NPUMEHEHWE AO0BONLHO "LWyM-
HbIX" MOOLIMNHUKOE KauyeHwd. Lym ot
paGotaowero BBl xopolwo cnbiweH Ha
paccTosHum 0o 2...3 m. OnpegenuTs Ha-
nuume "y3akux” ronosok (He TONLKO B Ne-
PEYMCNEHHBLIX MOAENAX) MOXHO NPW BOC-
NpOV3BEAEHWN CAENaHHbIX B pexume SP
3anucen. B pexwvmax yCKOpeHHoro npo-
cMoTpa Ha u3obpaxeHun ByayT BUAHLI
XOpOWO 3aMEeTHbIE LWYMOBbLIE WKW Yep-
HbiE TOPW30HTaNbHLIE NOMOCHK (COOTBET-
CTBYIOT HEe3anucaHHbIM MEXCTPO4YHbIM
NPOMEXYTKaM).

Bce nepeuncneHHeie annapatel CO-
OpaHbl HAa WKMPOKO pacnpocTpaHeHHOM
MexaHname Z, NPyYMeHsieMoM GupmMon
MATSUSHITA (PANASONIC) ¢ koHua 90-x
rofoB, UMEIOT MNOXOXWI BHELHWIA BUA,

Hi-Fi/NORM npoueccop BH7803K dup-
mMbl HSS/HSL (44 BwiBOga, nos3wuums
IC4501). UMNYNbCHLIM MCTOMHWK nWTa-
Husi cobpad Ha mukpocxeme STRGE6551
dupmbl SANKEN (5 BoiIBOQOB, NO3WUMA
IC1001).

B mopensix SJSMK2/FJIBMKZ2 npume-
HEHbI MMkponpoueccopsl MN101D02DMC
(100 BLIBOQOB), BMAEONPOUECCOPbI —
AN3531NFBS (80 BbiBOLOB), MMKpOCXE-
Ma 3INEKTPONPUBOAE Beayulero Bana —
AN3844SB, npenBapuTenbHbie YCUIW-
TENW BWAEO- W 3BYKOBbIX KaHanoe —
AN3365SB (noawuws IC3501 Ha rnas-
HOW nnarte), BCE MWKPOCXEMbI COBCT-
BEHHOTO NMPOW3BOACTEA, A TaKXe MWK-
pocxema 3nekTponpusoga BBl —
BD6653 (npow3sopuTens He ycTaHOB-
neH, 20 ewBOAOB). B mopenn FJBMK2
MCNoONb30BaH 3BYKOBOW Hi-

FJB) n naxe Ha Tpex (Mope-
nn SJSMK2, FJBMK2) cko-
pPOCTAX B cTavpapte
625/50. lMNMpu 3TOM 3anuChb
Ha CTaHAapTHOW CKOpOCTW
23,39 MM/C BEAETCA C MEX-
CTPOYHBIMKU  NPOMEXYTKA-
MW, YTO yxXyawaer COOTHO-
LWEHWE CUrHan/WwyMm v B Ka-
Hanax w3aobpaxeHus, u B
kaHanax Hi-Fi 3asyka.

Ha puc. 2 nokas3aH BHeLl-
HWIA By cBepxy BLL VXP1722
(NV-SJ5AM), VXP2125 (NV-
SJS5MK2AM) c aBymA BUgeo-
ronoBkamu, a Ha pmc. 3 —
wx Bua CHu3y. Lindpamm Ha
puc. 2 o6osHaueHb: 1 — c-

Puc. 4

Fi/NORM npoueccop
AN3656NFBP (64 BoiBOpa)
Takxe cobCcTBEeHHOro npo-

nasoactea. WMnynbeCHBeIA
MCTOYHUK MNWTaHWA BhINON-
HEH Ha TpaH3aucTopax
2SK2872 wnn  FS5KM
(Q1101), 25K2645 wnwn
FS4KM (Q1103) n 2SC3311
(Q1102).

Ha cmeHy pacCMOoTpeH-
HbiM MOAENSIM NpULIen Lwe-
CTUrONOBOYHBIV TPEXCKOPO-
ctHon (SP/LP/EP) Bupeo-
nneiiep PANASONIC —
NV-FJBOEU, BbinyckabBluwii-
cA B 2003—2005 rr. BHew-

3

TUPOBOYHLIE BUHTHI BUOEOrONOBOK, 2 —
BEPXHWE NOALIMMHUKKM KaueHwns. Ha puc. 3
OTMEYeHb: 1 — BUAEOronoBku; 2 — noca-
AOYHBIE MEcTa ANf 3BYKOBLIX rONOBOK
Hi-Fi; 3 — poTopbi BpaLLatolWmMXcs TPaHc-
GopMaToOpPoB; 4 — HWXHWE NOALUMMHUKN
KayeHws; 5 — nepexogHas nnarta Ha BU
VXP1722.

B mopenn NV-FJBAM wcnonb3aoBad
BU VXP1899 (SP/LP), a B mopenwu
NV-FJBMK2AM - BLL VXP2118
(SP/LP/EP). 3mn BU, otnnuawTcs oT no-
Ka3aHHbIX Ha pyuc. 2 u 3 Hann4Mem [o-
NONMHUTENBHBIX ABYX 3BYKOBBIX ronoBOK
v 06mOTOK Bpauwjawluuxcs Tpavcdop-
MaTopoB.

Ewe opHUM HepocTaTtkoM paccmoT-
peHHbix BLL BBI, ¢ To4kn 3peHus BbICO-

OAHAKO CXeMHBIE OTAMYUA MEXIY UCNON-
HeHusmu SJS5/FJ8 v SISMK2/FIBMK2
LOBONBHO CyLlecTBeHHb. MukponpoLec-
COpbI CUCTEM YNPaBNeHus U aBTOperynu-
poBaHwms B Mopenax SJ5/FJ8 —
MN101D02DAA cobBCTBEHHOrO Npouns-
soacTea (B0 ewieonoB, no3uums IC6001
Ha Cxeme), BWAEONpPoOUECCOopbl —
TDA9735H/V2 ¢dpupme PHILIPS (80 BuiBo-
nos, noawuwa IC3001). Mukpocxema
anekTponpusona BBl — AN3811NK, Be-
ayuiero Bana — AN3844SB, npeasapu-
TENbHLIE YCUNWTENW BUAEO- W 3BYKOBBIX
Hi-Fi kaHanoe — AN3367SB (pacnono-
XEHA B 3KpaHMpoBaHHOM oTceke 3a BB,
36 BwiBOgOB, nNo3vuus IC501). Bee tpm
MUWKPOCXeMbl COBCTBEHHOrO Npow3BoAa-
ctea. B monenu FJ8B npumeHeH 3BykOBOIA

HWIW BWA €ro npeacTasneH
Ha puc. 4. B Hem npume-
HEH CcoeRepweHHO HOBbIA JIMM (Tvn He
naeHTudUUMpoBaH), obecneyrnBatomia
BLICOKOCKOPOCTHYK nepemotky (750x)
Bce yanst n 6nokn BUAEONNEREPOB XO-
POWO 3kpaHMpoBaHbLl. Annapar npu pa-
6ote Ha ckopoctu SP B craHpaprte
625/50 o6ecneyvBaeT BLICOKOE Ka4ecT-
BO nepesanucu ¢ DVD.

Cnepyet otmMeTuTs Bonee goporuve m
BbICOKOKa4eCTBEHHLIE BWAEOMArHUTO-
¢oHb PANASONIC, sbinyckaswwvecs B
2003—2005 rr. M3 nponaeaBLIMXCH B
PoccMn K HUM OTHOCWTCA LUECTUrono-
BOYHBIM TPEXCKOPOCTHOW BUAEOMarHu-
TodpoH PANASONIC — NV-HVE1EE, obec-
NENMBAIOWWIA 3aNMCb W BOCNPOW3BENE-
HWe B craHpaptax 525/60, 625/50, cvc-
Temax PAL, MESECAM (SECAM-B/G),
NTSC-3,58, NTSC-4,44 v Bocnpow3se-
neHve supeokaccetr S-VHS. Ha nepep-
HEW naHenn umewnTcs passembl RCA.
MynsToMm AY annaparta MOXHO ynpaenaTh
W TeEneemzopamm MHormux Gpupm. Opyras
mopens PANASONIC — NV-FJ730EU,
B [ONCNHEHWE K NEPEYNCIEHHBIM BhilLe
¢byHkuMaM, obecneymBaeT HanoxeHue
aByka npu moHTaxe (AUDIO DUBBING)
W PEryNMpOBKY KadyecTea w3obpaxeHus
(4eTkocTs).

BupeomartutodoH S-VHS PANASO-
NIC — NV-SV121EP-S mOXHO Ha3BaTk
annaparoMm Camoro BHICOKOro knacca.
OH o6ecneuvsaeT paboTy B pexvume S-
VHS Ha cTtaHpapTHbix kaccetax VHS.
MMeITCR BCTPOEHHbIN UMdpPOBOIA Kop-
PEKTOP BpeMEeHHbiX mckaxeHun (TBC)
1 undposas cUCTeMa TPEXMEPHOIO Nno-
AABNEHWS NOMEX, 4TO CYLECTBEHHO No-
BbilUAET Kad4ecTBO "oundpoBKK” npu
coBMecTHOW paboTe ¢ KOMMbITEPOM.
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WMmeercs pekoaep

Erase).

cTepeonepepay |
NICAM. MNpegoycMoTpeH pexum BuicTpo- |||
ro ypnanesws sanwucein c kaccet (Quick |

'\ K HAMEYATAHHOMY

dupma B Te Xe rofibl Beinyckana W |

KOMBVHMpOBaHHbIE YCTPOWCTBA C BECHMA

wKrpokuMK  dyHkUuaMn PANASONIC — |

VP31EE/32Ee, ob6ecneyuwBaioline BOC-

nponaseneHne AMckoB GONbLIMHCTBEA |
¢dopmaTtoe, B Tom 4yucne u DVD-RAM/R, |
SVCD, HigMAT, WMA, MP3, JPEG, |
U 0bbiuHbIX CD/DVD, 1 BeICOKOKa4ecT- |
BEHHYI0 3anuCb C HWX HA BCTPOEHHLIN |

BupeomariutodoH (6 ronosok, Hi-Fi
CTEpEeo).

KopoTko paccmoTpum Takxe ocobeH- |
HOCTW DYHKUWMOHWMPOBAHUA "CYETYMKOB |

neHTol” BuaeomarHuTodoHoB. OAnAa mux

paboThl MCMONL3YIOT KaHan YnpasneHus |
CUCTEMBI aBTOPErYIMPOBaHWA BEAYLLETO |

Bana, 3afjaqYem KoToporo cneayer Ha- |

3BaTth TOYHOE noggepxaHwe CKOpoCcTH

MPOTHXKWN NEHTH M MNOCTOAHCTBA TPEKWH- |

ra. HeaaBmcumMo OT HanU4Ms MnKn OTCyT-

CTBWUA Y3anoB CHETYWMKOB NEHTHI BO BCEX [

BUAEOMarHUTodboHax Ha AOPOXKY yn- ||

paenexus, pacrnonoXeHHyld BHW3y mar-
HWTHOW NEeHTHl, 3anMCLIBaT CUrHans,
COBMagaloLwyMe Nno BPEMEHW C KaapoBbi-
MW MMNYNLCaMK TENEBU3WOHHONO CUrHa-
fa, NOCTYNalwwero Ha Bxog annaparta
(M3BHE WKW C BHYTPEHHEro TioHepa).
Mpu OTCYTCTBUKW BHELLHWUX CUrHANOB (Mnn

cbosix) B paae MOgenein BMAeOMarHnTo- |

(OHOB Ha NEHTY 3anKCLIBAKT 3aMeLlatn-
WMe CUrHans! ¢ napamerpamm BouibpaH-
HOro ctaHpaprta Teneswpenws (50 wnn
60 noneit B cekyHay).

CurHanorpamma Ha NMHERHOW [0-

poxke ynpasneHus bakTUYecKn CnyxuT |

BPEMEHHON OCLKD 3aNMUCAaHHOro Ha NeHTY

Bupeomarepuana. Mpu Bocnpomseene- |||
HUM B pexume SP kaxasie 40 nmnyns- |||

COB Ha BHIXOAe KaHana ynpaeneHus npu |

pa6orte B cTanpapre 625/50 cooTBeTCT-
BYIOT MHTEPBany, pasHoMy 1 ¢ peansHo-

ro BpemeHu (B ctanpapte 525/60 3za |

1 ¢ npoxogaT kaxawe 33,4 vmnynsca). |||

Mpwn npocMoTpe AW NEPEMOTKax CHeT-
YUK yxe He paboTaeT B peankHOM Bpe-

MEHW — BPEMA Ha CYeTumke "npet” Buic- |||

Tpee unv mefneHHee peansHoro B 3aen-

CUMOCTK OT CKOPOCTHU NpOoTsXkK. Ha He- |||
3anUCaHHbIX y4aCcTKax NeHTel HeT u Bpe- |||
MEHHBIX OTMETOK B KaHane ynpaenexus. |||
MNpu atom cuetymk "ctout”. To xe npo- ||

WMCX0OWUT NPKY OTKNOHEHWKM TPAEeKToOPWUK

neuxenus nedte B JINMM, npw Bochpoua- |
BEAEHUW NEHTHI C NMPOACNEHBIMKW Lapa- |
NUHaMKU 1M B ApYyrux cnyuasx. TO4HOCTL |

CHETHMKOB ONPeAenseTcs cyMmapHbimu |f|
| N3B pwametpom 0,33 MM HamoTaHa Aao-

NOrpewHoCcTAM  3annuceiBardlLlero u

BOCNPOW3BOASAWEro BugeoMmarHntodo- |
HOB 1 COCTOSIHWEM NEHTH (HopMansHas |
WK pacTaHyTas) u oBeiYHO HE XyXe ean- |

HWL, cekyHn Ha kaccetax E120—E240

OTHOCWTENBHO MacwTaba peanbHOro |
BpemeHn. [pu pasnnuHeIX HEUCNPaBHOo- |

CTHAX B BuaeomMarHntodoHax "MexaHuye-
ckoro" wnu "aNeKTpoHHOro” xapakrepa,

npyYBOASLLMX K cOosM B paboTe ux kaHa- |
NOB YNpaeneHus, CKOPOCTb MPOTSXKW |

NeHTbl MOXET W3MEHATLCH Chy4ainHbiM

06pa3oM, 4TO NPUBOAWT K MCKAXEHWIO |
"BpemeHHoOro” macwrtaba oOTaenbHbIX |

Y4YacTKOE 3arucu Ha neHTe wnn BCen
curHanorpammbi.

Kecetw 220 B

BO3BPAWASCDH

'U. HEYAEB. "Taiimep
'3apepXKu BKNIOYEHUSR
' XxonoaunbHUKa". —
Papwo, 2002, Ne 7,c. 41, 42,

| C. KOCHUHCKMH, r. MarapnaH

| Trewmne cobpare Takmep nNo cxeme,

M306paxeHHorn Ha puc. 3 YynoMaHy-
| TOW B 3aroNoBKe CTaTbW, § HE CMOT Han-
!m pEKOMEHAOBAHHOE aBTOpPOM pene
| PBH18 ucnonuvexna PX4.564.706 c Ha-
npsxeHneMm cpabaTtbiBaHWs  OKONO
2,5 B. Hawnoce TONbKO OAQHOTUNHOE
| uicnonvenns PX4.564.502 ¢ pabouum
Hanpsxexnnem 24 B. M3 cpaBHUTENLHO
| HU3KOBONLTHBIX pene yaanock npuobpe-
ctn P3C22 (nacnopt P®d4.500.129).

| 4ns ero cpabarteiBaHWs LOCTATOMHO Ha-

npaxeHws 6 B, HO KOHTaKTLl 3TOrO pene

| cnuwkom cnabel AnNA YyNpaBneHns xono-
| DUNBHUKOM.

BEeino peweHo YycTaHOBWUTL pene

| PAC22 B Taiimep B kauecTse K1, a ero

| KOHTAKTamMn YNpaBnsTb MOLUHLIM pene
P3H18, cobpas ans ero nuTaHus aonon-
| HUTENbHLIN BEINpAMUTENL. CxemMa popa-

| BoTkmn Taiimepa n3obpaxeHa Ha PUCYH-
| Ke, Hymepauus 3NeMeHTOB Ha HeW npo-
LOMKaEeT UCXOAHYIO.

T

H

1
K21
o
gu ® K VD1 |
K11

K xonofunsHuky

Ha rtpancdopmarope T1 npoeBogom

NONHUTENbHAR BTOpwuHas obmoTka il
Yucno ee BUTKOB nopnoBpaHo 3Kkcnepw-

| MEHTaNbHO A0 NONYYEHUA YKA3aHHOro Ha
| cxeme 3HaueHus HanpsxeHwus (6e3 Ha-

rpYy3ku, NpyY HOMWHaNbHOM HanpsXeHun
B CETH).

MNocne ABYXMECAHHOW 3akcnnyaraumn
TalMepa BBIACHWNOChL, YTO MPW yKasaH-
HOM aBTOPOM YCTPOWCTBA HanpsxeHun
6 B Ha obmotke |l TpaHcdopmaropa T1
pene PAC22 (K1) cpabaTuiBaeT He BCe-
raa. Mpuwnocsk, AOMOTaB HECKONBKO BUT-
KOB, YBENW4WUTL HANPSXEHWE Ha 3Toln 06-
MoTke 0o 8 B. Tenepb Taimep pabotaer
6e3 aameyaHnin.

Peaaxtop — A Muxaiinos, mnmocTpaumy — asTopa

Penaxtop — A. Qonruwi, rpaghia — A, Jonruid

I —

ABTOPW30BAHHLIN CEPBUCHLIN LIEHTD
no PemMOHTY COTOBbiXx TenedOoHOB
npurnawaer Ha paboTy WHXEHEepoB. |
BoamoxHo obyyeHve. |

Onnata cAenskHO-NpeMuansHas.
KonTakTHoe nuuo: KHaaes leHHaomin,

Ten. 8(903) 252-32-04.

* * *

TpebyloTcA cneuvanvcTsl no pe-
MOHTY paguovameputensHeix npubo-
poe (ocumnnorpadbl, 4aCcTOTOMEPHI,
| BonbTMETPEl U T. A.). OnbiT patoTe
obs3aTeneH.

Pa6ota B r. Koponege. MNpepocTas-
NeHne XUnbs. |

Ten. 518-21-16; 510-67-22.
BnekTpoHHas nouta: info@mprofit.ru

* * *

PAOWOAETANU OAN1A BAC!

Toproso-nNpOMBILLAEHHLIA XONOWHI
«HoBan» oOcCywecTBnReT nNOCTaBKY |
PafVOKOMMOHEHTOB OTEYECTBEHHBIX W
3apybexHbiXx NPON3BOAUTENER BCEM
IOPUAMYECKUM 1 QU3NHECKUM NWLIAM B
moByio Touky Poccumn u CHI

Y Hac Bl BCTPETUTE BHUMATENLHOE
v nobpoxenarensHoe OTHOLLEHWE.

Camble pegkve KOMMOHEHTbI —
TOXE Y HaC.

éaoipa noxarosams! Bydem eam ouens

paos.

| www.nowel.ru.
Ten.: 223-70-98; 589-68-16.

* * *

Bce AN peMOHTHMKOE paawo-
annapaTtypsi! MUKpOCXEMbI, TPaH3WC-
TOpPbI, KOHABHCATOPLI, pe3ancTopk. Pa-
anopeTani n aandactu. Noytoeas po-
crtaeka. [ins katanora — KOHBEPT.

107031, . Mockea, ab. s, 48.

www.S-10mitino.narod.ru

* * *

MNeyaTHbIE NnaThl Ha 3akas!

PaspaboTka W W3roToBNEHWe no
CXEMaM 3aKa3UMKa.

242600, BpsiHckas obn., . AATbKO-
BO, yn. lOxHas, o. 69.

Ten. 89155383045

E-mail: wiw@online.debryansk.ru

* * *

P/petany oted. 1 vimn. 9000 Twnos,
KHWIMKM, KOMnbloTepkl, MNO.

Baw koneept. 190013, C.-Metep-
] 6ypr, a/a 93, Knucenesoii.

* L *

Beickinaem noutol paauoniobu- |
Tensckue Habopel, pagmoperanu. Ka-
Tanor GecnnatHei. KoHeepT ¢ obpat- |

| HbIM anpecom 06A3aTENeH.
| E-mail: ppelecom@udm.ru.
426034, Uxesck, a/a 3503.



AKTUBHbLIN pa3BeTBUTENb
TEeNeBU3UOHHOIro curHana

U. HEYAEB, r. Mocksa

B nybnukyemoii 34ech CTarbe paccCMOTPEH elje O4uH BapuaHT ak-
TUBHOIO Pa3BETBUTENIA TeNEeBU3UOHHOIrO CUrHana Ha OcHOBe paHee
ony6nMKOBaHHOIrO aHTEHHOIrO YCUUTENS C BONBLUNM AUHAMWUYECKUM

AUana3oHOM.

HacTosALIEee BPEMA WMPOKO pacnpo-

CTpaHeHbl AOMOBbIe KabenkHbie Cetu
nepegasu TeneBn3MOHHbIX CUTHANOB: CU-
CTEMBI KOMAEKTUBHOrO npuema aupHoro
TENEBUAEHWA, a Takxe kabensHoro Tene-
enaeHnA. OoHako Lsucno noTpebutenei
CWUIHAnNoB B OTAENLHOW KBApTUPe NnocTo-
fIHHO pacTeT — HECKO/LKO TENEBU30pOB,
BWOEOMarHWToQOHOB, TENEBU3WOHHLIE
TIOHEPH NEPCOHasNbHLIX KOMMNbLITEPOB.
370 NpPUBOAUT K TOMY, YTO TENEBU3NOH-
Hble CWrHanel, KOTOpbie nocTynawoT
B KBApPTUPY, NPMXOOMTCA MHOMOKpParHo

OEMUTh, T. €. NPUMEHATE HECKONBKO pas-
seTBuTeneid. B pesynerare ypoBHW cUrHa-
fIOB MOTYT YMEHbLUMTLCA HACTOMNLKO, YTO
OKaXyTCA HEepOCTATOYHLIMUW AR BLICOKO-
Ka4eCTBEHHOTO nNpUemMa Tenesm3nOHHbIX
nporpamm.

KA5226

Puc. 1
W B YKazaHHOM
XW/! I cnyyae B Mecre BBO-
@ CUrHasioe B KBap-
TMPY Heobxoaumo
YCT@HOBWUTL TaK Ha-
Rl 3bIBAEMBIA TeneBu-
R2 oo SMQI:HhIﬁ aHTeH-
o HbIA YCUAUTEND.
iy io| Ho ecan npumennTe
D4« |&| | "nepesii nonasLumii-
Ju 4= cR” ycunutens, TO
R %cz MOXHO NOAY4UTE OT-
CIL D Rl pULATENbHBIA  pe-
RE v ﬂ RS aynerar. [leno B Tom,
4YTO TaKOW YCWUNK-
Tens AO0MKEH UMETH
HE TONbKO KO3d-
E eI bULMEHT yecuneHus
T 10...20 pB, xopo-
20 Wyl 4YBCTBUTENb-
|*——> HOCTb U Tpebyemyto
Puc. 2 nonocy nponycka-

HUA, HO K BOonLLIOA
OWHaAMWYECKWA Oua-
na3oH. HeobxopyvMocTe atoro obycnos-
fieHa TeM, 4TO AManasoH 4acToT Tesnesu-
3MOHHOIO BELLAHWA CUMBHO 3arpyXeH He
TONBKO TENEBU3UOHHBIMKU  CUrHanamm,
HO W curHanamu paguocraHumia YKB (kak
papuoBeLLaTensHelX, Tak U MubuTensckmux
u cnyxebHbix), COTOBLIX TenedOHOB WU ap.
Ecrn ycunutens UMeer HenocTaTOYHbIA
OWHEMWYECKWA Onana3oH, TO BO3MOXHa

€ro neperpyska U BO3HWKHOBEHUE nepe-
KPECTHBIX UCKaXEHWI, KOTOPble yxyaila-
10T Ka4eCTBO MNpWema, BriioTs A0 CpuiBa
CUHXPOHM3aLuK n3otpaxexun. MNoaroMy
W HYXEH YCUnuTens ¢ 60AbLIUM AUHAMU-
HECKMM AMana3oHOM.

Kpome nokynku, ycunntesnts MOXHO Ka-
roTOBWTL M CaMOCTOATENLHO NO onuca-
HWID B CTarbe aBTopa " TeneBU3WOHHBI
AHTEHHLIA ycunuTens ¢ 60MbLUMM OWHa-
MU4ecKMm auanaszonom” (“Paguo”, 2005,
Ne 9, c. 11, 12). OpHOBpEMEHHO Ha Hero
MOXHO BO3MOXWUTbE W AONONHUTENLHYIO
GYHKUMIO peneHns (pasBeTBeHns) CUr-
Hana. B peaynkrare nony4MTcs akTUBHbIA
pa3seTBUTESNb TENEBM3NOHHOTO CUrHana.

CxemMa 1aKoro akTMBHOrO pa3BeTBuTe-
n\ nokasana Ha puc. 1. Ero ocHogroid cny-
XUT CNeumMann3upoeaHHas MWKpOCXema
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YCUAUTENS CpefHeil MOLLHOCTK Ananaso-
Ha YKB. Ona obecneuvBaer koadgpuum-
eHT ycunenus okono 20 ob Bo scem gua-
rMasoHEe 4acToT TENEBU3UOHHOIO BELLAHUA
W BbIXOOHYIO MOLHOCTL Okono 18 nBmBT
npwv yMeHblweHuu koaddulmeHta nepe-
paum Ha 1 pb. Koadduument wyma —
3...4 pb.

Ha exope ycunurens yctaHosneH ge-
nutens R1R2, koTtopwiii o6ecnednBaer co-
macoBaHue, NOBLILWAET YCTOWYUMBOCTb Pa-
60TLl YCUNUTENLHOMNO Kackaaa, co3paer
Liens ANA CTEKaHWA 3apRaos cTaTu4ecKo-
ro anexTpu4ecTea, Ho ocnabnaer curHan
npumepHo Ha 3,5 nb. CobcreenHo pas-
BETBUTENL CUrHAnNa Ha TpWU HanpaeneHus
cobpaH Ha peaucropax R4—R6 n ocnab-
nmetcurnanva4...5 pb. Avop VD1 3awm-
waer mukpocxemy DA1 OT HaBOAOOK Ha-
NPAXEHWUA OTPULATENLHOW MOMSPHOCTK.
O6umin koaPULMEHT Nepenayn yeTpon-
crea — 10...12 gb.

Bce peranu passereutenn pasmelue-
Hbl Ha Me4YarHoi nnare W3 ABYCTOPOHHE
GONLrMPoOBaHHOINO  CTEKNOTEKCTONNTA,
3CKU3 KOTOPOI NpeacTaBneH Ha pMc. 2.
Bropas ctopoHa nnatel OCTaBneHa Me-
TANMM3UPOBAHHOW M NPUNasHHOA OoNkL-
Ol coeguHeHa Nno Kpasm ¢ obLummM nNpo-
BOAOM NEepBO CTopoHkl. Kpome Toro, ye-
pe3 oTBepcTUA B nnate 06e CTOpPOHbL! Co-
€[MHEHBbI OTPE3KAMKW NYXEHOro NPOBOAA.
BxopgHoit U BeixogHble kabenu ANMHOW He-
CKOMBKO CAHTUMETPOB NPUnavBalT He-
NOCPEACTBEHHO K NAate, OHW O0NXKHbI
6biTe ¢ GTOPONNACTOBOW W30OnALMe,
Ha WX KOHLAX MOHTUPYIOT rHezna XW1—
XW4, Mnaty noMewawT B 3alWTHLIA
NAacTMaccOBbIA KOXYX, NOAOWOET, Ha-
npPUMEp, KOPNYyC o1 Mapkepa wunu rybHoiA
nomage).

B ycunurene npuMeHeHs! KOHOeHCATo-
pbl K10-178, HO MOXHO aHanoru4HbIe UM-
NnOpPTHLIE, W MNOCTORHHLIE PE3UCTOPkI
P1-12 tunopaamepa 1206. Beicokouac-
TOTHbIE padsembl XW1—XW4 — niobuie
NoaxoAsLIMe, KOTOPbLIE NPUIoAHL! ONS pa-
6oTel B ananazoqe YKB, Hanpumep, Tuna
"F". B ycunutene npuMeHUMsl 1 Opyrue
MUKPOCXEMBI, NAPAaMETPh KOTOPBLIX YKa-
3aHbl B YyNOMAHYTO BeILWE CcTaTke. Mo Bos-
MOXHOCTK cnenyeT Bulbupate MUKpocxe-
My € GonsLei BEIXOOHON MOLLHOCTHIO,

HanpspkeHue NUTaHua NogalrT no Ka-
6ento, NOaKMoYEHHOMY K rieany XW2. Ha
OPYrom KoHUe kabens yCTaHaBnMeaioT oT-
OENBHOE pPa3BR3bIBAIOLLEE YCTPOWCTBO,
CXema KoToporo usobpaxeHa Ha puc. 3.
K HEMY NoAKNIO4AKDT CTAabUNN3MPOBaHHLIA
610K NUTaHWA C BIXOAHLIM HAMPXEHUEM
12B u tokoM He menee 100 mA. Ecnm
€CTh BO3MOXHOCTL pasmecTuts 6nok nu-
TaHWA B MECTE PacrnoNOXeHWs PasBeTEu-
Tens, 7o 61Ok NOACOENMHAKOT B COOTBET-
CTBWW CO CXEMO Ha pUcC. 4.

KoHcTpykUMA 0TaensHOro paseassiBa-
I0LUEero yCTpOACTBa aHanoruyHa paaser-
Butenio. Bce perann MOHTUPYIOT Ha ne-
HaTHO nnare U3 AByCcTOpOoHHE GonLrnpo-
BAGHHOIO CTEK/IOTEKCTONUTa No pMc. 5.
Apoccens L1 — EC24 WHOYKTUBHOCTLIO
1...10 mxlM4. Ero moxHO u3roTosuts ca-
MOCTOSITENBHO, HAMOTAB Ha ONpaeke Ana-
meTpom 2,5...3 mm 10—15 BuTkoB Npoeo-
panaB-20,2.

Hanaxwueanwe ycTpoicTBa CBOOMTCH
K NPOBEPKe PeXuMa no nocToRHHOMY TO-
Ky. Ha BbIXx04e MUKpOCXEMB! 10NXHO BbiTh
HanpsxkeHue okono 4 B, a Ha eBxope —
okono 2,5 B. Ecnun okaxeTcs, 4To curHan
ons tenesusopa Oyner cnuwkom 6onk-
UMM W NOABATCH UCKaXEHWR, TO cneayer
YBEAN4UTE CONPOTUBNEHKUE peauctopa R1
B 2...3 pasa, a COnpoTUBNEHUE PE3NCTOpa
R2 BO CTOMLKO X€ pa3 yMEHbLIUTE.

Pepaxrop — A. Muxaiinos, rpacmea — K. Avnpees
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3BYKOTEXHUKA

Ten. 208-83-05

consult@radio.ru

Npwem crateir: mail@radio.ru
Bonpocsi

PAAMO Ne 5, 2007

Ocob6eHHOCTUM MOgenupoBaHusN
YM3H4 B nporpamme Micro-Cap 7

C. NPABAOUBLIEB, r. Yeproronoska Mockoecko# o61.

B npownsie AecATHNETUA NPOEKTUPOBaHWE NONYNPOBOAHUKOBbLIX
ycunutenei He obxoaunoce 6e3 MakeTMpOBaHUA U WCCeQOBaHus
MX € Ucnone3oBaHuem ocyunnorpacga, BONLTMETPOB, U3MEPUTENs
HenMHeHHbIX NCKaXKeHWH U NPoYUX N3MEPUTENbHBIX Nnpubopos. MHo-
raa 3Tv HccnefoBaHUs HE YCNeBanu 3aKOHYUTLCS, KaK Mo Kakon-nm-
60 npuyMHe TPaH3UCTOPbI BbIXOAWIIN N3 CTPOA.

B snoxy pacnpocTpaHeHWUsi NepcoHanbHbIX KOMNbIOTEPOB WU Npo-
rpamMMHBIX CPEACTB CXEMOTEXHWYECKOro MOAENMPOBAaHUA HET Heob-
XO4MWMOCTH Ha Ha4YanbHOM 3Tane MaKkeTUpPoBaTh "Cbipyio” cCXxemy ycH-
nurens, ee [OCTaro4HO BBECTHU B NNPOrpaMmy U € NOMOLLbIO KOMIbIO-
Tepa npoBecTu aHanus paborocnoco6HOCTHU U NPOBEPKY COOTBETCT-
BUS NapameTpos pacyeTHbIM. [Ipyu Heyga4Yax MOXHO NPOZONXaTh or-
TUMU3UPOBAaTh CXEMY, YCTPaHATH Hey4TeHHsie paxkTopsl. 06 ocobeH-
HOCTAIX UCNONL3OBAHUS OAHOW U3 MONYNIIPHLIX U PACNIPOCTPAaHEHHbIX
HbIHE BepCMi NporpaMmbl MOAENUPOBaHNUA U PacCKa3aHo B CTarbe.
Be3ycnosBHO, 3Ta CTarbs HE OXBaTbiBaeT BCEro KOMNneKca uccneno-
BaHuii, HeoBXxo4NMBIX ANA [OBEAEHNS YCUTUTENS [0 COBEPLUEHCTBA,
HO NO3BONSeT CylU|eCTBEHHO COKpaTuTh BpeMs Ha ananu3 paga oc-
HOBHBIX pEXWMOB U NapamMeTpoBs.

nocneaHee BpemMs LUMpOoKoe pacnpo-

CTpaHeHWe Nony4uav Nporpammel Mo-
OENUPOBaHWA 3NEeKTPOHHBIX YCTDOMCTE.
OpHOI U3 cambiX PACNPOCTPAHEHHbIX Cpe-

KpbITble B 3TOIM KHWre, oco6eHHO B HacTu
NPOEKTUPOBAHUA YCUNUTENENn 3BYKOBOW
HacTOThI, HA KOHKPETHOM MPUMEpPE NOJNHO-
ro aHanusa pabotel YM34. B kaqectee
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Puc. 1

ov paguoniobuteneid crana nporpamma
Micro-Cap 7. OHa MOXeT npencraBnaTb
WMHTEPEC KaK AnA CneumanvcToB, Tak v ana
HEYWHEIOLWLMX, XKENAWMX NoNyY1Te ONbIT
B OCBOEHWW WCKYCCTBA NPOEKTUPOBaHWs
3NEKTPOHHLIX YCTPOWCTE W 3aKPEenuTb
CBOW TEOPETUHECKWE 3HAHWA.
JlocTaTo4Ho XOpoLo nporpamma onu-
caHa B kHure [1], HO MHe XoTenock oTMme-
TUTbL HekoTopbie ocobeHHocTr paboTsi
C nporpaMmMoil, HegoCTaToYHO NONHO pac-

npyMepa BO3bMEM KNACCUYECKYIo CXemy
YM34 ¢ obiein OOC.

OcHoBHOE OKHO. B HeMm 4epTum cxemy
ycunurens, 3a uckni4seHuem bnoka nura-
HWUA, UMWUTUPYR ero UCTOYHUKaEMK Hanps-
*eHus (NpUMEep CKPWHLLOTA NOKa3aH Ha
puc. 1). Tyt BCe AOCTATOMHO NPOCTO,
HO XO4YeTCH OCTaHOBWTBCA HA HEKOTOPbIX
MOMEHTEX, CBA3@HHbIX B OCHOBHOM
¢ yoobecreom pansHelwein pabotsl ¢ npo-
rpamMmMon.

Cxemy cneayeT BblYepYMBaTL akkypar-
HO, 4TOBLI BLIBOAL 3NIEMEHTOB He nepe-
KpbLIBAMCb, WHa4Ye MOTOM NPUAOETCH MUC-
KaTth 06pbIBbl M 3aMblkaHuA. KoHTponbHble
TONKW nyHlle WMeHoBaTh ByKBEHHO (Ha-
npumep, OUT), a He HOMepaMK y3n0B, KO-
TOpbie aBTOMATWUYECKW NPOCTABNAET NpPo-
rpamma. MNpu poGasneHun B cxemy sne-
MEHTOB HOMEpAa y310B MEHSAIOTCH, No3To-
My B OKHax aHanuaa NpuaeTcs rnocToRHHO
3TO OTCnexXuBatk. MNapamMeTpb! HEKOTOPLIX
anemeHTOB Ny4Hlle 3anaBaTh OMOCpeno-
BaHHO 4Yepe3 napameTp Apyroro, Hanpu-
Mep, CUMMETPUYHOIO anemeHTa, Kak ato
cpenaHo c peauctopom R10. Ons aroro
B OkHe ans anemexta R10 BMecTo 3Have-
Hua 30 Om 3anuwem R(R7). Tenepb npu
uameHenun conpotuenenun R7 Byoer
CUHXPOHHO M3MEHATBCS 1 napameTp R10.
3710 04eHb yaobHO Npu aHanuae wamexe-
HUWIA, BBOOMMbIX B CXEMY YCTPONCTEA.

M3 OkHa NPUHLWNKMANBHON CXeMbI, UC-
nonb3ys 3aKNagKy B HAXHEM NEBOM Yriy
3KpaHa, MOXHO NepeinTn E TeKCTOBOE OK-
HO napameTpoB (ero dparmMeHT — Ha
puc. 2). B Hem oTpaxeHsl napameTpbl

= O WMCTALIERARY\MFREIT . LBR
“* NEN 1.3A ooV
.MODEL BD139 NEN (I8=9.99996F BF=177.619 N
+ ISE=4.93403BE-01F NE=1.161B5% BR=101.35%M
b+ RE=365.685M RC=307.051M CJE=ZFP MJE=500M
+ ITF=10M TR=10N)

-MODEL BD139T NPN (IS=5.59996F EF=177.619
i+ ISE=4.534038E-019 KNE=1.16189 BR=101.359M
i+ RE=365, 689M RC=307.051M COB=ZF MJIE=500M
f+ ITF=10M TR=10N T_ABZ=50)

From Eile A .
- MF amplifier transistor
-MODEL BC556 PNF (IS=10F BF=1.9995%FK VAPF=1
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Puc. 2

MOAENEN 3/IEMEHTOB CXEMbI B TEKCTOBOM
¢dopmare. HYrobbl B 3TOM OKHE OTpa3uTb
napaMeTpsl MOAEnei BCEX 3NEMEHTOB
CXEMbI, CYLLIECTBYET KHOMKA HA NaHenu uH-
CTPYMEHTOB (OTMeYeHa CTpenkow Ha
puc. 1). TyT uX MOXHO pefakTUpOBaTh
1 pobaBnsATk HOBblE OObIMHBIM TEKCTOBBIM
penakropom. ECnv BOCNONL30BaTLCA 3TON
KHOMKOW, nporpamma Gynet BoiGupartb
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‘Puc. 3

Mopeny He w3 Gubnuotekw, a M3 3Toro
TEKCTOBOro (paina; 310 Ham NpUroguTca
npy panebHeWLeM adHanuie mogenw.
MNpw oEmene dainamum .CIR 3tk onucanmua
MOofenen Tenepe nepexoast Ha apyron
KOMMLIOTED BMECTE CO cxemoi. Y1obbl
BEpHYTL Nporpammy MC k ocHoBHO 6UB-
NUOTEKE 3NEMEHTOB, AOCTATOYHO YAANUTb
WX U3 TEKCTOBOIO OKHa 06bIYHBIM TEKCTO-
BbiM PEOaKTOPOM.
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OkHO aHanu3a peXWMOoB YCT-
poiicTBa NO NOCTOAHHOMY TOKY.
Ans ero BuIBOOA NEPexoamM, Lenk-
HYB KHOMKOW MBILLIN, Ha
Analysis—Dynamic DC (¢pparmeHT
CKpMHLLOTa — Ha puc. 3). Hanpsaxe-
HWA B y3nax cxemsl ycunutens 6yayT
BblBeAeHbI cpasy. Ha nasenu MHcTpy-
MEHTOB COOTBETCTBYIOLLEN KHOMKOMN
MOXHO BbLIBECTM 3HAYEHWA TOKOB
B BETBAX W paccenBaemble MOLLHOC-
TW HA 3NEeMeHTax.

PaaoM c KaxabiM pe3sucTopoMm
NORBNAETCH ABUXOK, EC/M B OKHE
Preferenses (kHonka P Ha nanenu
WHCTPYMEHTOB) YCTAHOBUTL ranouky
e Show Slider. MNMpu ecipenedny pe-

3UCTOPA MBILLKOIW MOXHO CTPenkamu Ha
KnaBuaType MeHATE ero conpoTuBNeHue,
Habnopan 3a M3MEHEHUAMW TOKOB M Ha-
NPSXKeHUA B APYIUX Y3nax cxembl. Takum
cnocobom GanaHcupyem ycunutens no
NOCTOAHHOMY TOKY W YCTAHaBNMBAEM TOK
NOKOS BbIXOAHOIO Kackana.

OKHO aHanu3a YCWIUTENbHBIX
CBOWCTB KackafioB Nno nepeMeHHoOMy
ToKy — AC Analysis. B 3Tom pexume (0k-
HO NOKa3aHo Ha puc. 4) NpoBOOMM aHa-
nn3 AQYX neTneBoro yeuneHus, nameps-
em rny6uHy OOC. Janee cmotpum ADYX
6e3 obwein O0C; ana 3T0r0 HAA0 UCKITKD-
4uTh 06wy OOC No NnepemeHHOMY TOKY,
OCTABUB €€ N0 nocTtosHHoMy. [inga atoro
mexay 6asoi TpaHaucTopa Q8 w obumm
NPOBOAOM AOCTATOMHO YCTAHOBUTL KOH-
nexcatop 60MbLUOH eMKOCTH, Hanpumep
1 ®. CMOTpUM rpauKy — OHW NOKA3aHbI
Ha puc. 5.

YcuneHue BCex Kackanos ¢ "Pa3’oMKHY-
Toii" obuwein OOC — 68 nB, rybuxa o6-
wen OOC onpepensetca Kak pasHoCTb
68 — 24 = 44 pb. Nepsbi nonc JIAYX —
Ha yactore 7 k. Haxogum ua rpadukos
coevr ¢asbl npu koadduumeHTe ycune-
HuRA, paBHOM 24 nb; ox coctaenser 109°.
CnepoBarensHo, 3anac no ¢a3e nemeeo-
ro ycuneHusi B TakOl CXeme cocTaBnser
180 — 109 = 71°, 7. €. YCTPOCTBO BNONHe
YCTORHUBO MNPW TAKOM YCWIEHWW W ane-
MeHTax koppekuvn. ¥nobHo exbpars on-
TUManbHOe pacnonoXeHwe Nomca u na-
paMeTpbl 3NeMEeHTOB KOppekuMu (B paH-
HOM Ccny4ae eMKOCTb KoHaeHcaTopa C3),
wcnons3ys pexum Stepping. Ha akpad
BynyT BLIBOAUTLCS HECKONLKO rpacukoB,
U5 KaXA0ro 3HaqeHns emkocTtu C3. B pe-
xume AC Analysis cnenyert rnoMHuTb O
TOM, 4TO U3MEPEHUA NPOW3BOAATCS B Ma-
NOCUTHANBHOM PEXWUME, U NO3TOMY He
YUUTBIBAIOTCA OrpaHU<eHWUs, CBA3AHHLIE
C OrpaHvW4eHueM no CKOpOCTM HapacTa-
HUA HANPAXEHWA.

AHaNU3 ycUunuTenbHbIX KACKagos no
nocToaHHoMy Toky — DC Analysis.
B aTom pexume MOXHO NocMOTpEeTb cTa-
TUHECKME XapakTepUCTUKW KacKafos,
a TaKxe TeMNEePaTyPHYIO HeCTaBUNBHOCTE
WX PEXUMOB NO NOCTOAHHOMY TOKY. 3TOT
pexuM aHanu3a ynobeH Ana cHATus cTa-
TUHECKUX XaPakTepuCTUK aKTUBHbLIX 3fie-
MEHTOB (BXOAHBLIX U BBIXOOHbIX XapakTepu-
CTUK TPDAH3UCTOPOE, M3MeHeHWi Koaddu-
UMEHTOB nepeaayun Toka Basbl unu kpy-
TU3HBI OT BBIXOAHOrO TOKA, TeMneparyp-
HbIX NapamMeTpoB) U CPDaBHEHUS WX C Npes-
CTABNEHHBbIMK B NACNOPTHBIX AaHHbIX (0a-
TawmTax). O4eHb pekOMeHaylo Npoaens-
BaTb 3Ty Npouenypy nepen yCTaHOBKOW
HOBOro pans Bac npwbopa
B Mmopenst ycunutens. lMpo-
rpaMmma pacnonaraer MHO-
wecTBoM (yHkUMIA. Npo Hux
MOXHO novutate B Helpe
nporpammel. JlaHHele Ha rpa-
UK MOXHO BLIBOAWUTE B Ka4e-
cTBe yHKUMK U3IMEpSemMoin
BEMUYUHDI; Hanpumep,
npu mnamepeHun koappuumn-
eHTa nepepayun Toka BHaabl
(nub0o KpYTU3HLL — ANA none-
BbIX TPaH3UCTOPOB) O4YEeHb
yaobHa dyHkumws DD (npowa-
BOHAA N0 N3MEHAEMOMY na-
pamMerpy).

Yacto pyralor cuMynsTo-
pbl 3@ HECOOTBETCTBUE pe-
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Puc.7
3yneratam  peanbHbiX
nameperuii. B 6onb-

LUMHCTBE Cny4aeB B
3TOM BUHOBAaTH! HEanek-
BaTHbIe Mogenu ane-

oTe4ecTBeHHbIX npubo-
poOB, pacnpoCTpaHeH-
Hele B IHTepHeTe. .

BepHeMcs K anannay
MOOENUPYEMOTO YCUIn-
Tensa no NOCTOAHHOMY
TOKY.

MocmoTpyMm  Temne-
paTtypHyl Hectabune-
HOCTb pexumos. [na
aToro penaem Heobxo-
[VMBIE YCTAHOBKW B OKHE
aHanuaa, Kak nokasaHo
Ha puc. 6. Bmecto us-
MEHEHWUR Temneparyp-
HOrO pexuma B OKHe
aHanu3a MOXHO ykasaTb
OPYrve MCTOHHUKW He-
cTabunbHOCTH, YCTaHo-
BUWB B MCcrenyembie Le-

nn n6oit MCTOMHUK Ha-
NPAXEHUs WnKM  TOKa.
MoxHo Habniopats Bnu-
AiHWe cpasy aByx napa-
merpos. OctaHoBumMmcs
Ha TeMnepaTypHoOi 3a-
BUCUMOCTW TOKA MOKOS
TPaH3UCTOPOB BbIXOAHO-
ro kackaga w pgpeide
NOCTOAHHOrO Hanpaxe-
HUA Ha BbIXOAE ycunure-
nsa. MNony4aem cnenyro-

wwe rpadpukn, nokasaH-
Hbl€ Ha akpaHe (puc. 7).

Ha camom pene npo-
BEAEHHBIW aHanua He
COBCEM KOpPPEKTeH, Tak
KaK B 3TOM cny4ae "Ha-
rpeey”’ noaBeprasmMcb BCe aKTUBHbIE ane-
MEHTbl OQHOBPEMEHHO (B COOTBETCTEMM
C TeMnepaTypoi cpenb). MoxHo uame-
HATb TEMNEPATYPY NWllb HECKONBLKWUX 3ne-
MEHTOB, OCTABNASA OCTaNbHbIE NMPWU NOCTO-

AHHOW TemnepaTtype. [lna atoro cnegyer
BEPHYTLCH B TEKCTOBOE OKHO. Caenaem ko-
MU0 TEKCTOBLIX ONWCaHWI aKTWMBHBLIX 3ne-
MEHTOB W po6aBuM ux B TOM XE OKHe.
B TekcTe konuu anemexTa no6aBum K Kax-

AOMY 3nemMeHTy, Hanpumep, OGykey T
{cm. puc. 2). MMpy 3TOM HOBLIE 3NEMEHTHI
NORBATCA B OKHE BLIBoOpa Moaenw.

MomeHsem B CxemMe aKTUBHLIE 3N1EMEH-
Thi, TEMMNEPATYPY KOTOPLIX Xenaem octa-
BUTb NOCTORHHOWN, Ha 3N1eMEHTbI C GYKBOIA
T; OQHOBPEMEHHO C 3TUM B OKHE 3/1EMEH-
Ta yctaHaenueaem napametp T-ABS Ha
HYXHYI0O HaM TemnepaTtypy (pwc. B). Te-
rnepe TeMneparypa aTtoro anemeHTa npu
aHanuae naMeHsTeca He Bynert.

KoHeyHo, Tennosoi aHanus B cumynsi-
TOpE He YYWTLIBAeT TennoBoe ConpoTuB-
NeHve, WHEPLMOHHOCTL npouecca. Ho
rpy60 MCTOYHWKW TENNOBbIX AperidoB, U3-
MEHEeHMEe NapamMeTpoB W PEXUMOB MNpu
NPOrpeBe OLEHUTL MOXHO.

Pexwm Transient Analysis. 3toT pe-
XUM aHanuaa npegHas’HaveH AN OLeHKW
NepexoaHbiX NPOLECCOB B yCUNWTEne,
a TaKxXe KOHTPONS CneKkTpa rapMoHVK Bbl-
XOOHOTO cwrhana ¢ nomowesio BMNd. Ha
aHanuise nepexofHbiX NpPOoLEeccoB ocTa-
HaBnueaTeCcs He Bynem, Tam Bce pocTa-
TOYHO O4YEBUAHO.

CnekTp rapMOHUK MOXHO aHaim3upo-
BaTh C NOMOLLBIO HECKOMbKMX ONepaTopos.
Hawbonee yaoGHbIM, Ha MO B3rnsag, SBNS-
erca oneparop IHD(HARM(v(out))). IHD —
Individual Harmonic Distortion, T. e. u3
crnekTpa BhIAENATCA rApMOHUMKU TONBKO
OCHOBHOW 4AaCTOThl BBIXOOHOMO CWrHana.
B 60onblUMHCTEE Cny4Yaes aToro 4ocTaTou-
HO ANA OUEHKW HENMHEMHOCTU yCeunure-
na. Mo cpaeHennio ¢ pexumom HARM
aHanu3 woert 3vauuTensHo BeicTpee, U
4YTO BaXHO — MNOKA3aHWA 4MTaTb 3HA4YU-
TensHo yaobvee, OHu BeIBOASTCS B NpO-
LiEHTaX OT OCHOBHOW FAapMOHKKM, B OTNM-
yue oT pexmuma HARM, roe nokasaHus Bbi-
BOOSTCA B aGCONIOTHBIX BenUduHax. 31o He
yno6Ho, ocobenHo B npolecce uamepe-
HUIA NpY pa3HbiX YPOBHAX BXOAHOMO CUrHa-
na. MNpaeunsHoe 3apaHue napameTpoB
aHannaa obecne4MBaeT NPakTM4ecku oav-
HAKOBbIE@ MOKA3aHWA NMpW MONb30BaHWMK
pPa3nu4HLIMK ONEepaTopamMu KOHTPONSA.

Wrak, oOTkpbiBaeM OKHO aHanuia
(pwc. 9).

B okve Time Range ycrtaHaenveaem
1m — Bpems 0oHOro Nepuoaa Hallero re-
HepaTopa, COOTBETCTBYlOUlee YacTtoTe
1 klu.

B okHe Maximum Time Step ycraHas-
nuBaem  Lar, paBHbIi  NPUMEPHO
0,001...0,0001 yacTi nepmopa. Hem merb-
e — TeM ToYHee, HO Bpemsl aHanmaa npu
3TOM YBENWYMBAETCH MPONOPLMOHANLHO.
MoatomMy ULEM KOMNPOMMCC UCXOAA M3
HeobX0AMMO TOYHOCTU uamepeHuia. Tem
6onee, 4To, HAYMHas C HEKOTOPLIX 3HaYe-
HUIA, yMeHbLLEHWE Lara nepecTaeT 3amer-
HO BNWATE Ha NOMPELUHOCTL aHanuaa.

B oke State Variables ctasum Leave
(no4emy — NokasaHo Huxe).

KHONKOW B NEBOW HUXKHEN 4acTK OKHa
meHsem macwrtab no wkane Y Ha nora-
pUMUHECKUMIA.

B oxre X Expression mexsiem T Ha F

W nakoney, B okHe Y Expression nu-
wem IHD(HARM(v(out))), wenkHys B okHe
NPaBoil KHOMKOA MbILLIW.

AnanasoH wWwkan ny4lue ycTaHOBUTb
BPYHHYIO.

Teneps nposoaum ananui. Cnepyert
YNOMAHYTb, 4TO NOKa3aHWa BbLIBOOATCA
B NPOLEHTaX OT OCHOBHOW rapMOHUWKM; Ha-
npuMep, 1M COOTBETCTBYET 3Ha4eHWIo
0,001 %.



YuuThiBas Takoe BeICOKOE paspelleHue
NPOrpamMmebl, BEXKHO OCTAHOBUTBCH Ha He-
KOTOPbLIX TOHKOCTAX. MMoyemy Mbl MHOrAa
BMAMM B OKHE CMNeKTpa POBHLIN He3aTyxa-
IOLLMIA CNEeKTP rapMoHUK, naxe Npu no-
CTaTO4HO Marnom Liare?

MpuumH 3pecsk MoXeT GbiTe HECKONBLKO.

1. YacTto npu HepOCTaTOMHOW YCTOW-
YUBOCTK YCUNWUTENS aHaNW3 HaYnHaeTcs
C 3aryxaluiero Bo3byxaeHus wnu nepe-
XOAHOr0 NPOLEcca Npy BKIKYeHUn Moae-
nm YM3Y, koTopble 3aMETHO NOpPTAT TO4-
HOCTL NokasaHuia. C aTum MoXHO 60poThb-

Puc. 10

€A, HA4YMHaR U3MEPEHWE Yepes3 HeCKONbKO
nepwogoB OCHOBHOW 4acToTel. [ns atoro
B OKHE BblBOOA pe3yneTatoB aHanuaa
KHOMKOW Mbillu nepexooum k Transient
v panee — K yctaHoBke napametpoe DSP
Parameters. OTkpbiBaeTca OkHO, Kak No-
kasaHo Ha puc. 10.

YctaHaBnuBaem B HWXHEM npegene
3HayeHue 3m, B BepxHem — 4m. Tenepb
u3mepeHue ByaeTt NPOUCXOauTE C TpeTLe-
ro no YeTBepTHil NepuMo OCHOBHOIF Yac-
Totel. B okHe Time Range navenu Ha
pvc. 9 Hapo 06R3aTentHO YCTAHOBUTL TO-
xe 4m. 3T BpemMeHa [ocTaToyHO Npous-
BOfIbHBI, MasHoe — 4100kl pasHuLa Mex-
Ay HumK Obina pasHa nepuoay OCHOBHOM
yactotel (1m). Cavwkom GonbLUMMY KX
yCTaHaBnMBeaTb HE CTOWT, Tak Kak OHW YBe-
nU4aT Bpems aHanuaa.

2. Donyctum, 4To B cxeme ycunurens
NPUCYTCTBYIOT KOHAEHCaTopbl GonbLIoH
eMKOCTH, Hanpumep, B uenu obuiein O0C
vnu B uenu crabunusauvu pexmma (cep-
BOPEryNMpoOBaHWs), KOTOpLIE B NMpouecce
aHanuaa MOoryT W3meHaTb CBOW 3apsag,.
B oCHOBHOM 3T0 3aMETHO, KOraa B BbIXOL-
HOM HanpPsXeHWW YCUNUTEnNs NpUCyTCTBY-
10T CYLIECTBEHHbIE MO YPOBHIO YeTHble
rapMoHuku. Jlydlle Ha Bpems adanwsa
CNeKkTpa Takue Lenu 13 CxXembl BpEMEHHO
WUCKNIOYUTL. HaNPUMEp, 4acTOTHO-33aBW-
cUMYI0 uenb crabunu3auun pexwuma 3a-
MeHuTk BaTapeeli. Ho ecnm aToro no ka-
KUM-NNB0 NpUYUHaM He XOYeTcs AenaTh,
MOXHO  BOCMOMb30BATLECR  PEXUMOM
Leave vnu Read (cm. puc. 9).

Kak nonb3oeatbes pexumom Read, xo-
poLuo onucaHo B [1], HO OH He o4eHb yno-
6eH. MNocne kaxaoro M3MeHeHWs B CXeme
npuxogutcs hopMUpoBaTE HOBbIM chain
C 3anMcaHHbLIMK B NaMATE PEXUMamu.

Pexum Leave yno6Heir, ecnu npouec-
Cbl YCTAHOBNEHWA HE Q4YEeHb AJIMHHBLIE.
MonbayloTcs UM B Cheayiowem nopsaxe,
NpoBogum aHanua, 3atem ybupaem ra-
noyky B okHe Operating Point v nposo-
OuM aHanu3 cHoea. Tenepb nporpamma
Ha4YMHAeT CrneayiolMi aHanns ¢ KoHua
npegbiayuiero v Gyner genatb 3TO Kax-

Obl pas npw Haxartmn Ha kHorky RUN. Te-
nepb CMOTPUM, KaKk W3MEHNETCH CnekTp
rapMoHuMK BbiClUMX NopAgkos. [Npouecc
NOBTOPSEM HECKONbKO pa3, Nnoka cnexTp
He nepecTaHeT uameHaTLECH. Manoyky Hano
BEPHYTb HA MecTo nocne ninboro namexe-
HWA B CXEMe M NOBTOPUTL BCE C HadYana.

3. Cnenyet waberartb 3NeMeHTOB U Lie-
nei, CO34aIWMX NaXe HE3HaYUTenbHbIe
cneuru ¢assl B LIENW CUrHana Ha YyacTtote
reHeparopa. Hanpumep, Ha Bxone ycunm-
Tens uenb U3 peancropa ConpoTUBReHU-
em 51 kOM M KOHOEHCaTopa eMKOCTbIO

N MOAENMpyTe. 3TO, KOHEYHO, HE 3ame-
HUT XMBOI NPaKTUKW MakeTUpoBaHus
C NasfNLHUKOM, HO CIKOHOMMT Ballie Bpemsa
M DEeHbIM Ha NOTEPSHHLIE OeTann v No3eo-
nut uabexate paoa owubok yxe Ha aTane
npoekTupoBaHua. lNonesHbiMu NpY Npoek-
TUPOBaHWK YCuuTeneil 3ByKOBbIX HacToOT
MOXHO CYWTaTb OOCTATOMHO WM3BECTHbIE,
HEOOHOKPaTHO u3paBaBlumnecs B Poccum
kHury [2, 3], a Takxe [4]. Bnpodem, no-
cTynHow wHgopmMalun crano, 6esycnos-
HO, 3Ha4nTensHo Gonblue Bnaropaps BO3-
MOXHOCTSIM MHTEPHET-PECYPCOB.

1 mk®, obpasyioiuan Ha HY LactoTy cpe-
3a 3y, Ha yactote 1kl umeer coBur
das scero 0,2°, HO 3TOrO BnonHe nocTa-
TO4HO, 4TOObI YBUOETL UCKaXEeHWs CreKT-
pa, XoT8 W 04YeHb HeBGONbLLUOro YPOBHSN.
Moatomy Ans adanus3a ycTaHaeBnuBaem
aHaqeHne 10 mxd, xoTa Ans HOPMaNbHO
paboTbl yeunurens BnonHe AOCTaTOYHO U
1 mxd.

Probe Transient — Toxe o4eHb no-
NE3HLIN PEXMM, HYXHbI B OCHOBHOM AJ15
TOro, HT00L 3KOHOMUTE BpemA. OH NO3BO-
NAeT ONepaTMBHO NOCMOTPETL Hanpsxe-
HUS B Y3nax, Ha 3NeMmeHTax ycunurens
1 nepexoaax TpaHaucTopoB. Bpema pa3s-
BEpPTKW YCTAHABNWBAETCA B  OKHE
Transient.

Ecnv B BaXHble ANS UCCNEL0BaHUA Lie-
N BBECTU HECKONBKO HU3KOOMHbIX Pe3unc-
TOpOB, He BAUAKLLMX Ha paborocnocob-
HOCTb YCMnMTEns, TO BO3MOXHO onepa-
TMBHO Habnopgats hopMy TOKOB B 3TKX Lie-
nax, kak nokas3aHo Ha pue. 11. Takoin
KOHTpONb nony4aercs GuicTpee 1 HarmaAa-
HEeW, YeM 3TO MOXHO BbINOMHUTL B PEXW-
me Transient.

Wrak, paccMOTpeHbl HEKOTOpbIE OCO-
BEHHOCTU CXEMOTEXHUHECKOro MOAEenu-
poBanuna B nporpamme Micro-Cap 7. fina
OCHOBHOr0 aHanusa paboTtocnocofHocTH
YCUNUTENRA, WU3NOXEHHOrO 3Aechb, NoXa-
NyW, OOCTATONHO, Tak YTO NpoOeKTUpyiTe

B 3aknwo4eHue Hapgo OTMETUTb, YTO
NpaKkTU4Heckn Bce, HanucaHHoe B CTaThe,
NPUMEHUMO K [ins Gonee NO3gHen Bepcun
nporpammet — Micro-Cap 8. B Hee nobas-
NEH HOBbIA CneunansHblin pexvm Ans u3-
MEpEeHWUs CNekTpa, He coBceMm YanoOHbIn
ana namepeHun napametpoe YM34: tam
CUNBHO COKpalleHbel Heobxoaumble ycTa-
HOBKM. Jlydlle U3amMepsTb CNekTp Tak, Kak
ONWCaHO B 3TOWM CTaTbeé — 4HEepe3 OKHO
Transient.
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POCCHSA

MOCKBA. YactotHoe pacnucaHue
BcemupHoi Pycckon cnyxGel paguo “To-
noc Poccuun” Ha neTHWiA BellaTenbHblii ne-
pwop 2007 r. (4acToTel ykasaHs! B kI):

Ona EBPOMbL: 01.00—02.00 — 603,
936; 12.00—13.00 — 936, 999 (c 1 anpe-
ns), 1431, 1548; 13.00—14.00 — 558, 9450
(c uwdposoit monynaumeil — DRM);
17.00—18.00 — 603, 630, 693, 1431, 1575,
9480 (co 2 cenTabpa), 11630 (no 1 ceHTab-
ps); 19.00—20.00 — 612 (ons Mockogcko-
ro peruonxa), 1215, 9480 (co 2 cextabpa),
11630 (no 1 cewTABpA); 20.00—21.00 —
999 (c 1anpens), 1215, 9795.

Dns YKPAWHB 1 MONLABKW: 20.00—
21.00 — 999 (c 1 anpens); 12.00—13.00 —
936, 999 (c 1 anpens), 1431.

Ona crpan BAJTTUW: 17.00—18.00 —
9480 (co 2 centsbpa), 11630 (no 1 cexra-
Bpa); 19.00—20.00 — 9480 (co 2 ceHTab-
ps), 11630 (no 1 ceHTabps).

Ana BIVXKHENO W CPEOHENO BOCTO-
KA: 01.00—02.00 — 648, 972, 1314, 1503;
12.00—13.00 — 1143; 13.00—14.00 —
15540; 15.00—16.00 — 1251, 7130 (co
2 cenTabpsa), 12055, 13650 (no 1 ceHTab-
ps); 17.00—18.00 — 13885, 15540;
20.00—21.00 — 7165 (co 2 ceHtabOpsA),
12055 (no 1 ceHTabps).

Ona AOPUKW: 01.00—02.00 — 7330;
13.00—14.00 — 15540; 17.00—18.00 —
15540. X

Nna ABCTPASIMM N HOBOW 3ENAH-
OnN: 12.00—14.00 — 12030 kI

HAns CEBEPHOW AMEPWMKW: 01.00—
02.00 — 5900 (c 1 aerycra), 9515, 9880
(no 31 wiong), 9860, 15425 kI'y; 02.00—
03.00 — 6250, 7150, 12010, 12030.

Ana NATUMHCKOW AMEPWMKW: 01.00—
02.00 — 5900 (c 1 aerycra), 6180 (no
31 wong), 7260; 02.00—03.00 — 5900
(c 1 aerycra), 6180 (no 31 wonsa), 7260,
7330 (pns pervona ATnaHTmku).

Ona A3BWW: 01.00—03.00 — 15735
(DRM); 12.00—13.00 — 1143, 9640,
9745, 12030; 13.00—14.00 — 9745,
12030; 15.00—16.00 — 1251, 12055.

JAna CPEAHEWM A3WW: 01.00—02.00 —
648, 972, 1503; 12.00—13.00 — 1143;
13.00—14.00 — 1251, 15660._

Ona  Or0-BOCTOHHOM  A3WK:
12.00—13.00 — 7165, 12030; 13.00—
14.00 — 7165, 12030, 15660.

Onsa KABKA3A: 20.00—22.00 — 7285.

BOPOHEX. B Bopoxexckom YKB acu-
pe ceityac paGoTaloT pagmocTaHuum: "Es-
pona Mmoc” Ha yactote 100,3 MIu; "Pa-
o 7 — Ha Cemu Xonmax™ — Ha sacrtore
101,1 Mlny; "O6uwecTeeHHoe Poccuiickoe
paauo” — Ha yactote 101,6 MIw; "LWan-
coH" — Ha vactore 102,8 MIy; "Astopa-
Aavo” — Ha vactote 103,4 Mry; "LOVE pa-
avo” — Ha Yactote 103,8 MI'y; "Pycckoe
pagmo” — Ha yactore 104,3 MI'y; "Pyc-
ckast Cnyx6a HoBocTeir” ("Pycckoe pagmo-
2") — Ha yactote 104,8 MI'y; "Petpo FM”
— wa yactore 105,3 MI'y; "Makcumym™ —
Ha vactore 106,1 MIy; "Mask — Mockea”
(6wiBlwmiA  "Masik-24") — Ha 4acTtoTe

106,8 Ml'y; "BopHeo” — Ha 4acrtoTe

Bpewms sciogy — UTC.

107,2 MI'uy; "OopoxHoe paguo” — Ha Yac-
Tote 107,6 MIu.

MOPOQOBMSA. B Mopaosum nosiBunack
HOBasA paamocTaHuus "Bairens”, sewaio-
LWas Ha A3biKax KOPEHHbIX HapOaoB pec-
nybnvku — 3pas 1 mokwa. Ee Hasearve B
nepeeoae C MOPAOBCKOTO A3bIKa 03HaYaeT
"Tonoc". Ha nepebix nopax ctaHuus Betla-
erT 2—34 B cyTkM, 3aTem obwvem Oyper
Boapacrtatk. Paguyc oxeara "Baiirens” co-
ctaenseT 60 km ot CapaHcka, a B Hepane-
koM Byayiiem (Npy yBenuHeHUM MOLLHOC-
TW) ee CMOrYT NPUHUMATL Xutenu u Gonee
yOaneHHbIX cenbekux pamoHos Mopnoeuu.
YacrtoTta Bewanms — 68,37 MI'u. Pagwo-
craHuma "Bairens” BoixoguT B adup No-
cne 15.00 no mecTHOMY BpemeHM.

3APYBEXHBIE CTPAHbI

APTEHTUHA. CurHans pagnocTaHLmm
"Nacional Arcangel San Gabriel” (LRA36),
pacnonoxexHow B AHTapkTuae (cm. poTto)
npuHaTH B EBpone B 19.10—21.06 Ha 4ac-
Tore 15476 klu. TpaHcnMpoOBaMCb NPo-
rpammbl H8 UCNEGHCKOM f3blke W CoBpe-
MeHHan GoNLKNopHan My3abika.

u pagwoniobureneln "MexaoyHapopnHoe Wra-
neaHckoe pamo” ("RAI International™) noka
coxpaHwnio ceoe eetlarve Ha KB. Nepepaqn
CTaHLIMM Ha PYCCKOM A3bIKE TDaHC/IMPYIOTCH:
03.45—04.05 — Ha 4acrorax 6135, 9710,
11830 «l'y; 06.00—06.20 — Ha 4acroTax
9670, 11795 k'L, 16.05—16.25 — Ha yacTo-
Tax 9705, 11885 kly; 20.00—20.20 — Ha 4a-
crotax 6185, 9565, 11775 xlu. Bewaxve Ha
YKpamHCKOM sidbike Begetcs B 04.05—04.25
Ha yactorax 6135, 9710,11830 k'L,

KAHAZA. "MexnpyHaponHoe Kadapn-
ckoe pagmo” (RCl) paBoraer B Tekywem
Ce3oHe Mo cnenywllieMy pacrnucaHuio:
Ha pycckom sabike — 14.05—15.04 Ha yac-
Tore 9515 kly; 15.00—15.29 u B 16.00—
16.29 — Ha vactoTe 15325 kl'y; Ha ykpauH-
ckom Aabike — 00.35—01.04 — Ha yacroTe
6100 klu; 14.35—15.04 — Ha 4actote
9515 kl'y; 16.00—16.29 (no cyB6oram
U BOCKpECceHsiM) — Ha BonHax 3-W npo-
rpammbl  YkpanHckoro pagwo; 17.00—
17.59 (no cy6Botam 1 BOCKpeceHbam) —
Ha yacrore 5850 kI'u,

NONbLWA. Papnoctanums "Monsckoe
vHoBeilaHue” (GuiBlas "Tonoxws”) pabota-
€T Ha PYCCKOM R3LIKE B HACTYNMUBLLEM CE30-
He no cregywlemMy pacncanmo: 11.00—
11.29 — wHa uyacrorax 13745, 13840 kly;
13.00—13.29 — Ha 4actotax 11835,
13800 klNy; 14.30—14.59 — Ha 4acvore
7180 kl'u; 18.00—18.29 — wHa 4acrtote
- 6175 kIy; 19.00—19.25 —

BOJITAPUA. Hosoe pacrnucanne npo-
rpamm paguocTtaHumn “Bonrapwa™ Ha pyc-
ckom asbike: 03.00—04.00 — Ha wacToTax
7200, 9400, 1224 ky; 05.00—05.30 — Ha
yacrotax 7200, 9400 kluy; 10.30—11.00 —
Ha sactortax 11600, 13600 klu; 14.00—
15.00 — Ha 4acTorax 5800, 9400, 11700,
1224 xT'u; 16.00—16.301 18.00—19.00 —
Ha wactoTax 5900, 9400 kl'u; 23.00—
24.00 — Ha yactorte 11600 kly;

Mporpammel ans  papuontobutenei
"DX-MIX" Ha pycckoM sidblke TpaHcnupy-
10TCHA Ha NEPEYUCTIEHHLIX BhILLIE YaCTOTax:
noHegensHuk — 05.15—05.30; cpepa —
10.45—11.00; cy66ota — 14.45—15.00,
16.15—16.30, 18.45—19.00, 23.45—
24.00; sockpecewbe — 03.45—04.00,
05.15—05.30, 10.45—11.00.

FPEUMA. PapmocraHums “Tonoc lpe-
Lmun” Ha pycckom aabike pabortaet B 09.30—
10.00 exenHesHo Ha Hactore 11645 k.

WPAH. PagmoctaHuua “Tonoc Mcnamcxoin
Pecnybmukun Mpan™ ("Tonoc WipaHa™) Ha pyc-
ckom sisbike Bewaet: 03.00—03.27 — Ha vac-
ToTax 702, 9650, 11925 kI'y; 05.00—05.27 —
Ha sacToTax 9855, 13750, 17595, 17655 kI,
14.30—15.27 — wHa uactorax 1449, 7165,
9580, 9900 kly; 17.00—17.57 n 19.30—
20.27 — Ha vactote 7175 xI'u; 18.00—
18.57 — Ha yacToTax 6205, 7235 kU,

UCNAHWA. Papmoctanumn "Exterior de
Espana” Bewaer Ha pycckom assike B 6ya-
Hu B 17.00—17.30 Ha 4acTore 15325 kl'u.

WUTANWUA. Braronaps OpyxHON U aKTUB-
HOI NOOpEepXke CO CTOPOHL Cryluarenei

Ha vactoTe 6050 kI,

i CEPBMA. "MexnyHa-
ponHoe pagmo Cepbun”

2 A BewaeT Ha pycckom Asbike

9l e 16.00—16.28 wn B
19.00—19.28 Ha vactore
6100 k.  MpwHumare
Cepbuio crtano TpyaoHo,
| TaK Kak TpaamLMOHHan O
Benrpapa 4acToTa
(6100 «kl'u) BaTOM rogy no-
paxeHa CUMbHBIMU NMOMEXEMW OT MOLLHBIX
pagvocTaHumn i, Kutas v Wpawa, Be-
POSAITHO, HE COMAaCOBaBLLNX CBOW HaCTOTHLIE
nnadel ¢ MexayHapoaHsim Colo3om anexT-
POCBRA3K, HTO NPUBENO K "Kalue” B adupe.

CNOBAKUS. "MexayHapoa+oe Cnosau-
koe pagmo” (RSI) Ha pycckom sisbike pabota-
er Ha KB exepresHo: 13.00—13.30 — Ha ya-
crotax 7345, 9440 ky; 15.00—15.30 —
Ha 4actorax 7345, 9535 klu; 17.30—
18.00 — Ha sacTorax 5920, 7345 k.

CLUA. "3akoHopatenbHbiM aktom 06
IHEPreTM4Heckon NoONUTUKE”, MPUHATBIM
Konrpeccom CLUA B wione 2005 ., B cTpaxe
M3MEHEHbBI CPOKY Nepexofia Ha NeTHee Bpe-
mA. B pesynetate nepexon Ha netHee Bpe-
MA 30eCb Hauasncs Ha TPW Hedenu paHbiue
(11 mapta 2007 r) v 3aKOHYUTCA Ha OOHY
Hepeno noaxe (4 Honbps 2007 r.), 4o npu-
BOAWT K YBEAWYEHWIO nepuoaa netHero
BpEMEHW Ha 4 Henenw,

DPAHLUMA. "MexnysapopHoe @paH-
Lyackoe paguo” (RFl) nepenaer Ha KB Ha
pycckom fasbike: 14.00—14.30 — Ha 4yac-
Totax 11665, 15605 kl'y; 16.00—16.30 —
Ha wactorax 9800, 11670 klu; 19.00—
20.00 — nHa vactoTax 5905, 7135 kl'u,.

HYEXHWSA. Paguoctanumws "Tipara”™ Ha pyc-
ckom s3blke paboraer B 04.00—04.27 Ha
vactorax 9445, 11600 kly; 11.30—11.57 —
Ha sactorax 11665, 15710 kM, 14.30—
14.57 — Ha 4qactotax 7345, 13580 kl'y;
18.00—18.27 — na yacrore 5840 k.

Xopouero npuema u 73!
Pegaxtop — E. KapHay»oe



KoMnbloTepHbIA

M3MepuUuTesibHbin KOMMNNEKC

O. LUMEJEB, r. Mockga

B TpeTbeli crarse UMKNa ONKUCaHa MeToaMKa UCNONb30BaHWA NPK-
GOpPOB M3IMEPUTENBHOIr0 KOMINEKCa Ans W3MepeHui napamMeTpoB
yupoaHanoroseix u aHanoro-yn@poBsbIix YCTPOHCTB U 3NIeKTPOaKyc-

Tuydeckoro obopynosaHus.

WUamepeHuna ¢ noMoLLbLIO
aHanusartopa cnexkTpa
W 38YKOBOIO reHeparopa

Huxe npueepeHbl NpakTudeckme npu-
Mepbl M3MepeHUA NapaMeTpos CUHANOE,
a TaKke OLEeHKA METPOMOrMYECKMX napa-
METPOB Habopa komnbioTepHbix npubo-
POB, ONWCaHHLIX B Mpeaobayumx 4acTax
3TOW CTaTbk.

Bonbwoit wWHTepec npepcTaenser
oueHka AO0CTOBEpPHOCTHM U TOYHOCTKM Bbi-
YUCAEHWIA B aHanu3arope CnekTpa u co-

JINHEeHHOCTL aMNAUTYAHOK
XapaKTepuCTUKK U3MepUTens

1. M3amepeHue nuHERAHOCTH amnian-
TYAHOW XapakTepuCcTHKM aHanusaropa
cnekTpa nNpu uMuTauun uaeansHoro ALM.
C reHepartopa nopgasancs CUHycOUOans-
HbIA curHan dactotoi 1 kly C ypoBHEM
0 nB. MNpu paspagHocTk 16 1 24 6uT GBino
‘nony+4eHo 3aHaveHwe SINAD, paeHoe 98
n 145 pb cooteercTeeHHO. 3TO cooTBET-
CTBYET TeopeTudeckomy npepeny, obyc-
NOBMNEHHOMY LUYMOM KBaHTOBaHus. Teope-

1 32 6utax — meree 10° % (nopor paspe-
LWEeHWA namepuTens).

WamepeHne HeNMMHeRHbIX MCKaKEeHWIA

1. MiamMepeHue rapMOHWYECKUX WCKa-
xenuwit (THD). C reqHepatopa nogaeanack
cnegyiowas cMechb (COOTBETCTBEHHO 4ac-
TOTa/ypOoBEeHs): ocHOBHAA Yactota 1 kY /
-2 nb 1 ee rapMoHWKM CO BTOPOIA MO BOCb-
MYI0. AMNNUTYOA rAPMOHWK C DOCTOM HOME-
pa nuHenHo ybeisaet ot —60 ob po -90 ob
(pmc. 7). MNpwu dopmantHOl pas3psaHOCTY
16 61T SNR =96 0B, SINAD = 56 ab, acbdek-
TUBHOE “YMCnO BUT paeHo 9, obLLme rapMoHn-
Yeckue uckaxeHua paeHsl 0,15 %. Takue pe-
ayneratel ans SINAD 1 THD nonHOCTHIO Co-
OTBETCTBYIOT PACCHMTAHHLIM ANSA [3aHHOMO
curHana ucxons ua popmynel (2.2). Benuin-
Ha SNR COoOTBETCTBYET CUrHANY OCHOBHOWN
4acToThl, OUMGPOBAHHOMY uaeanbHbIM ALLM.

2. HamepeHve rapMoHMYECKMX WCKa-
xexui (THD) npy umuTauymmn MelLaoLero
curHana. C reHepartopa nopaBanacb CMech
vacror 1 un 3,01 kly ¢ amnnutygamm —6
1 —66 nb cooreeTcTBEHHO. [TpK pa3spsgHo-
ctv 16 6ut SNR = 60 ob, SINAD = 60 o6
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NPSHXEHHbIX C HUM nameputenen. Cywect-
BEHHOE 3Ha4YeHWe UMeeT W onpepeneHne
CTeneHy CneKTpansHOM YACTOTH CUHYCON-
AanbHbIX CUTHANOB, CUHTE3NPYEMbIX B re-
HEpaTOpe 3BYKOBLIX 4AcTOT. [lna aTux ue-
neil NpepycMoTpeHa BO3MOXHOCTL Noaa-
4K CUHTE3VMPOBAHHOIO B reHepaTope 3By-
KOBbIX Y4ACTOT CUrHana HenocpeacTBeHHO
B nporpammy “OscilloMeter”, munys LLAN
v ALM, 1epe3 ocobuin apaneep [17]. Ta-
KO Xe Noaxoa No3sonseT MoOOenvupoBaTe
HEKOTOPbIE HeNUHelHbie Npouecckl, Npo-
vcxogswme B YeTeipexnoniocHukax. Huxe
npyBeaeH psa NpYMepoB, W NpeacTas-
NEHHBIE 30EChb PEe3ynLTaThl Npu XenaHuu
MOXHO Nerko Bocnpoussecty. HacTpoikm
aHanuaaropa ChnekTpa (ecnv He ykasaHo
APYroe): pexvmM BuIHMCNEHWA Pa3aenbHbIX
CMNeKTpoB kaHanos, paamep BMNd Gnoka —
2', crnaxmsaiouiee okHo "Cos 8 min”
[16], YacTOoTa AMCKpeTH3auuMuM curHana
Fs = 44100 'y, octansbHele napameTps U3-
MEpPEeHWIi — NO yMOoN4YaHuio. Ons Huxe-
cnenyowmx NnpUMepos NpUBeaeHL! CNexT-
pOrpamMmMsi U YACNEHHLIE peaynbTaThl.

TUHECKWIA Npegen Benn4kHbl SINAD moxer
GuiTe paccHMTaH ua dopmyns (2.1), ecnm
nonoxute ENOB paeHbiM (opmansHON
paspsoHocTy. Mpu paspagHocty 32 6uta
uamepeHHoe 3HaveHwe SINAD nonyuu-
nock pasHo 190 ob. 3to naet apdexTms-
Hoe Yucno But — 31,3. Motepu oBycnos-
feHbl, NO-BUANMOMY, NOrpPeLUHOCTAMU OK-
PYrMeHus B reHepatope 3BYKOBbIX HacToT,
roe UCNonbL3yeTcs uenouucneHHan 32-
paspsgHas apudmeTMka npu cuHTese
curHanos. Brnpodem, nocnepHwiA cnyyai
NpeacTaenser, noXanyw, MMLbL YUCTO aka-
OEMWHECKWIA MHTEPEC, NOCKONbLKY BPSg, Nk
B HACTOALEE BpeMS HanayTCA AOCTYNHbIe
LAM 1 AUN ¢ peanbHoi 32-paspsoHoin
TOYHOCTbIO.

2. NamepeHue NUHENHOCTH aMriiv-
TYAHOW XapaKkTepucTUKW aHanu3aTtopa
cnekTpa npy uMuTaumm naeansHoro AL
Ha cocTaBHom curdane. C reHeparopa no-
pasancs COCTABHOW curHan, npegHasHa-
YEHHBIA AN M3MEPEHUS UHTEPMOLYNALIM-
OHHBLIX MCKaXeHWii — vactoToi 8,02 kiy
¢ ypoeHem —14 nb natoc 250 'l ¢ ypoBHeM
-2 pb. WamepenHoe 3Havexwe IMD npu
paspewerun 16 6ur — 0,00014 %, npun 24
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agdekTmBHoe yncno Gut pasHo 9,6, 06-
LMe rapMOHWYECKME WCKEXEHWS pPaBHbI
0 %. OueBmaHO, 410 SNR 1 SINAD B TO4-
HOCTW paBHbl OTHOLUEHWIO MOAaBaeMbiX
CUrHanNoB, 4TO U AOMKHO BbiITb B chyYae
wnaeansHex LLAM 1 ALMN.

3. MamepeHne rapMOHMYECKMX HCKa-
xenun (THD) B8 npucyTcTBmy CUNLHOTO
Mewalowero curiana. Mamepexsve auHa-
MUYeckoro avanasona. C reHeparopa rno-
[aBanachk Cnepyloilas CMechb: OCHOBHas
yactora 1 kl'y c ypoeHem -2 a6 v ee rap-
MOHWKW — CO BTOPOW NO ceabMyto. AMmn-
NUTYOA rapMoOHUMK C POCTOM HOMEpa Jin-
HelHo ybbiBaeT no ypoexio ot —60 go
-85 nb. "Meluaowmin” curHan UMen oTHo-
cUTenbHYD amnnutyay -22 gb w yactoTty
3,01 kl'u, 7. e. B6AM3K TPETLEN rapMOHWKN
OCHOBHOTO CWrHana, CyuwecTBeHHO npe-
Bocxogs ee no amnnutype (Ha 43 ob).
MNpw paspsgHocTy 16 6ut SNR = SINAD =
= SFDR = 20 pb (4T0. COBEpPLUEHHD OYe-
BUAOHO, W A0MKHO ObiTh), 06LLWMe rapMoHn-
Jyeckwe uckaxeHus cocrtasnsor 0,15 %.
Takum obpa3som, "Melualowmin® curHan He
WCKaXaeT pesynsTarel M3MepuTens rap-
MOHWHECKNX NCKaXEHWI.
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4. UsamepeHrne WHTEePMOZYNALMOHHBIX
mekaxenwi (IMD). C reHeparopa nopaea-
nace CMECH: [OBE OCHOBHBLIE 4YacTOThbi
8,02«ly / -14 pb, 250 My / -2 OB n mux
KOMBMHALUMOHHLIE (CYMMapHO-Pas3HOCT-
HbIe NEepBOro—TpPeTLEro NoOPAOKOB) yac-
TOTH: 7,27 k' / 90 nb, 7,52 'y / -80 gb,
7.77 ¥y / -70 nB, 8,27 kM4 / -70 ob,
8,52 «ly / -80 pb, 8,77 Iy / -90 pb
(puc. 8). MameperHHoe 3HadeHwe koad-
GUUMEHTA MHTEPMOOYNALMOHHBLIX UCKaXe-
Hui cocTaenano 0,057 %, 4To cooTBeTCT-
BYET BEMWYMHE, PACCYNTAHHOW NO dopmy-
ne (2.3) ans 4aHHOro COCTaBHOTO CUrHana.

5. Ouexka rapMOHMYECKMX HUCKaxe-
HiA BONW3W BePXHEH rpaHnLbl Y3CTOTHOIO

B aHanu3atope cnektpa BKNKOHAETCR
pexumM UCCNEN0BaHWUR “"CaMOCHHXPOHN3N-
poeaHHoro” curHana. Mo HUM noppasy-
MeBaeTcs UM(PPOBOE NPOU3BEOEHNE W3-
MEPAREMOro cur{ana Ha ero OCHOBHYI
rapmoHuky. AHanormyHas onepauvs npo-
M3BOAMTCS B CMHXPOHHLIX OETEKTOPAaX, OT-
ciofa M HassaHue. OnHako, B OTMHUE OT
[ETEKTMPOBaHWRA, 3aeck GuUnsTpaums oT-
OENbHBLIX YACTOTHLIX KOMIMOHEHT HE OCY-
LUEeCTBNAETCA, a8 BbLIYWMCAAETCH NOMHLINA
CMEeKTP NOAY4YEHHOr0 NPOVM3BEAEHUS CUr-
Hanos.

B takux mamepenusix Hauwbonee ad-
(deKTUBHBI Knaccuyeckue crnaxusalowme
okHa tmna “Hanning™ [10] womn “Rife-

2. Hsmepenne HacToTel MPU HAMMYUN
CHALHOM Wymoso# nomexw. C rewepartopa
nogasancH ABYXKOMMOHEHTHLIA CUrHan,
npeacrasnsowmin coboin cymmy 13 CUHy-
COMBANLHOro ToHa, yactoton 1000 My, w
6enoro wymMa ¢ HopMansHeIM pacnpepene-
HUEM aMnnnTyabl. AMANMTYAA kaXKA0ro na
yKasaHHbIX curHanos 6uina paeHa -6,03 ob.
Bce HacTpoiik — kak WU B npeabiayuiem
npumepe. MamepeHHOe OTHOWIEHWe Cur-
Han/wym (SNR) coctasuno 8 nb. ®akTu-
4yeckas NorpeilHoCTbL M3MEPEHUS YacToThI
He npesbicuna +1-10° B OTHOCUTENLHBIX
BENW4YMHAX. 3AeCk yMECTHO Bbino npoBec-
TWU CpaBHeHWe C TPaauUMOHHLIM 3NEKTPOH-
HO-CYETHBIM 4acTOTOMEpOM. [nr 3TOro
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vcecneayemblii CUrHan BLIBOAMNCH U3 KOM-
NLIOTEPA Yepes 3BYKOBYIO kapTy w rnopa-
Bancs Ha Bxof vactoromepa 43-57. Hacro-
TY BbILLEO3HA4YEHHOr0 COCTABHOrO cUrHana
TPAOMLMOHHBIA HacToTOMep BOOGwWE He
CMOr U3MEPWTL, NOKasaHws konebanuce
roe-To MexXay BTOPOiA 1 YeTBepPTOi rapMo-
HUKaMW OCHOBHOIO TOHa (2 1 4 k).

3. Mamepenue paavocTv ¢pas. C reve-
paropa noaasancs CUHYCOUOANBHbIA CUr-
Han sactoToit ot 5 'y ao 20 kY ¢ pasnuu-
HbIMK ypoBHsamu oT =60 ab po 0 gb. ®a-
30BbIA CABUI MEXAY KaHanamu reHeparo-
pa ycTaHaBAMBancs Npou3BOIbHLIM B UH-
tepsane -180°..+180°. WcnoneaywoTtcs
crnaxvsalowme okqa "Cos 8 min" [16],
“Rife-Vincent™ [11]. NMpw nwobom casure
a3z, moboii 4acToTe U YpPOBHE M3 yKasaH-
HOMO BbILUE AManascHa noxasaHsua uame-
puTens ¢passi OTAMHAIOTCA OT YCTAHOBMEH-
HOro B resepartope 3HaueHus He Gonee
yem Ha +0,0001°.

Vincent” [11]. Kpome TOro, cneayer BKIH0-
YUTE pEXUM nuHelHoro (Hanpumep,
no NaTH peanu3aumsam) ycpeaHeHus pe-
synetaros BMd.

Mpu paspsapHocTy curkana 16 6ur "na-
pasutHaa" KOMMOHeHTa ¢ HactoToi 50 Ny
wMeeT amnnutyay —-110 ab, auHamuuec-
Kvii gmanasoH cocrasnsetr 104 ab
(pmc. 10). Takum 06pa3oM, AaHHbLIA pe-
XUM W3MEPEHKUIA faeT BO3IMOXHOCTL Of-
peneneHs BeCbMa Manbix BENWYMH KpaT-
KOBpPEMEHHOI HecTabunsHOCTH (OXuUTTE-
pa) TaktoBoro reseparopa AL|N. Kpome
TOro, aToT pexyM NO3BOMSET ONPEeaenTL
WCTOYHWK COOTBETCTBYIOWWX nykTyaumnn
4acTOTH TAKTOBOrO rexeparopa ALM.

AmanasoHa MeToAOM Pa3HOCTHOIO TOHa.
B panHOM cnocobe wamepeHvs 3a mepy
OLEHKW rapMOHMYECKUX UCKaXeHWIA npu-
HUMAEBTCH YPOBEHb MHTEPMOLYNALMOHHBIX
uckaxenuii [22]. C reHeparopa nopasa-
nace CMecb: OBE OCHOBHLIE YHacTOoTw
12,1 kl'u /-6,03 a6, 12,9y / -6,03 0B 1
MX KOMOWHAUMOHHBIE (CYMMapHO-pasHo-
CTHble NepBOro—TpeTbero NopaaKkos) Ha-
crotei: 9,7 kMY / -90 b, 10,5« /-80 ob,
11,3kly / =70 pb, 13,7 ¥y / 70 gb,
14,5kly / -80 nb, 15,3 xly / -90 b
(puc. 9). MamepeHHoe 3HauyeHue koad-
puuneHTa MHTEPMOAYNSLMOHHBIX MCKa-
weHui coctaensino 0,067 %, 4to U cneay-
er 13 popmynsl (2.3) ans AaHHOIO cocTas-
HOro curHana.

OueHka pxuTTepa

HamepeHmne kparkoBpemeHHoW (no
CPaBHEHWIO CO BPEMEHEM U3MEDEHWI) HE-
CTabuNbHOCTH TaKTOBOrO reHeparopa (Tak
Ha3biBaeMbi pxUTTep — ppoxaHue ¢a-
3u1). PaspapHocte — 16 6uT. C reHepatopa
noaaBancs CUrHan KaqarwLenca 4acToTbl
CO cpefHVUM 3HaqeHuem 999,9995 Ny, ne-
Buaumein +5-10™ 'y u neproaom kavaHus
20 mc. Tem caMmbiM MMUTHPYETCH MOLYIA-
umMs 4acTOTLI TAKTOBOrO reHepartopa ALIM
NOMEXOI CO CTOPOHBI NWUTAIOLWEN CEeTU.
dopma MOAYNMPYIOWIEro curHana — Tpe-
yroneHas. [Mpy aTOM 3KBMBANEHTHAR OTHO-
cuteneHan "HecTabunbHOCTL” 4YacToThl
cocraensier 5-107. AmMnautyna pxuTTepa,
npMBeOeHHan K 4acTtoTe OMCKPeTU3aumu
44,1 «l'u, Takum 06pa3om, COOTBETCTBYET
11 nc.
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UamepeHune 4acToOTbl U Pa3HOCTH
das

1. HUamepenme yacToTei. C reHepatopa
NoOaBancs CUHYCOMOANbLHBIA CUrHAnN 4Yac-
Totoin 99,99999 u. Ons MakCUmansHO
TOMHOTO U3MEPEeHWs Y4acToTel WCNONL3y-
10TCR crnaxueawue okHa tuna "Rife-
Vincent” [11]. Paamep BMN® 6noka — 4096
OTCHETOB BXOOHOTO curHana wunu Gonee.
Takvm 06pazom, B BMNP 6nok yknaassaeT-
cs He meree 10 neproaoe uccneayemoro
curHana. PakTuyeckas norpeLHocTb Ua-
MEPEHUS YACTOTH! B 3TOM Cry4ae He npe-
BbilLAET eAnHWLLI Mnaguiero pas MH-
Auvkaropa, T. e. cocTaenset £1:107" B oT-
HOCUTENbHLIX BENWYMHax. Takas BbICOKas
TOMHOCTb NPW WUCNONL30BaHWUW OMCKPET-
HOro Npeobpasoeanna Pypse AOCTUIHYTa
MPUMEHEHVEM MWHTEPNONSUMKM pesynsra-
ToB BId [18].

Bonpochi: consult@radio.ru

WamepeHue rpynnoBoro BpemMeHu
3anasfbiBaHuA MeXAy KaHanamm

lNpumep pabGoTei CO BCTPOEHHLIM M3-
MepuTenieM rpynnoBoro BpeMeHKn 3anas-
AbiBaHus. YacToTa ouckpeTMsaumm CUrHa-
na Fs=100000 Iy, Pa3psaHOCTL — 24 6w,
paamep BMd 6noka — 2'¢ orcueros. C re-
HEpaTopa Mo KaxaomMy M3 ABYX KaHanos
nopaBanack OAVHAKOBas CMECH CUrHanoe
neyxdactor 11 1,1 kl'u ¢ yposrem —20 ab.
B aHanMsaTope cnekTpa uMdpoBeiM pery-
nsTopomM noa Haanuceio Delay R—L 6Gein
YCTaHOBNEH BPEMEHHON CABMI MEXAY KaHa-
namu, paeHbiii 10 mxc. NokasaHua nHauka-

Mpuem crartei: mall@radio.ru




TOpa U3MEepUTENS rPyNMoBoro BPeMeH! 3a-
nasakieaHua coctasunm 10,000:0,001 mkc,
4TO NONHOCTBIO COOTBETCTBYET YCTAHOB-
ke. llanee c reHeparopa no Kaxgaomy us
ABYX K&HaN0B NoAasanack C TEM Xe YpoB-
HEM CMECH CUIrHanoB AByx 60nee BLICOKUX
yactot: 10 v 10,1 kly. 3HavyeHne wsme-
PEHHOro rpynnoBoro BpeMeHu 3anasgpi-
BaHNs HE WM3MEHWNOCHL, Kak W OONXHO
6BTe NpW HACTOTHO-HE3ABUCUMOW Bpe-
MEHHOW 3a1EPXKE.

HamMepeHue aMnnuTyabl
M MOLLHOCTH

Wamepenne amnantyas M MOLLHOCTH
BXOAHOro curHana. PaspsaaHoCcTe CUrHa-
na — 24 6ur. C reHepatopa nopaertcs
CUHYCOMpANbHLIA CUrHaN hUKCUPOBaH-
HOI 4acToThl B MHTepeane 5 Iy... 20 ky
W pasnudHbiMu ypoeHamu ot —100 po
0 pb. [ins Hanbonee TOHHOrQ M3MepeHus
aMnNAMTYAL M MOLLHOCTY CREAYeT NCNOosb-
30BaTh crNaxueaowme okHa "Flat-top 5 A”
13 pabotsi [23]. Pasmep BNd 6noka — 2'°
oTc4eToB. Mpy NoBeix YacToTax U YpOBHAX
13 YKa3aHHOro Buille guanasona OTKI0He-
HWE M3MEPEHHBIX aMNANTYAL! Y MOLLUHOCTH
BXOLOHOr0 CUrHana oT 3a4aBaembiX B reHe-
parope-ucToHHUKe konebaduili He NpeBbi-
waet +0,002 pb.

Buiroan!

O606was BuilienpUBEOeHHLIE NpUMe-
Pbl, MOXHO AaTk CAEAYIOWLYIO0 OLEeHKY Nno-
rPewHOCTU BLIMUCNEHNS OCHOBHBIX U3Me-
pReMeix napametpoe. Moayne NorpewHo-
CTW BLIYMCNEHUA HE NPEeBLILLAET CNeayo-
LMY BHAYEHMIA:

— yactota — 5107 ...5:1077 ot usme-
PEHHON BENUYUHLI,

— amnnutyna — 0,01 ab;

— MowHocTs — 0,01 nb;

— OTHOLUEHWE CurHanfluym, Ccur-
Han/(wym+ruckaxeHns), AMHAMUYECKUIA
nuanasod — 0,05 gb;

— rapMoHUYeckue 1 MHTepMoAaynsaum-
OHHble uckaxedns — 1...5 % oT namepeH-
HOW BENNMHWHbI;

— cpeur ¢as mexay kaHanamm —
0,0001%

— rpynnoBoe BpemMs 3anasabiBaHus
mMexay kaHanamu — He 6onee 0,1 %.

Cnepnyet ewe pas nopgYyepkHyTb, HTO
NPUBELEHHBLIE BbILE NpMMepbl NpegHas-
Ha4YyeHbl A8 OUEHKW TOYHOCTW BbiUMCNe-
HUR paccMaTpuBaeMbix napameTpoB no
COOTBETCTBYIOWMM anroputmam. Peanb-
HAA TOYHOCTbL KOMMLIOTEPHLIX NPUBOPOB
orpaHuyMBaeTcn KavyecTsoM (paspsa-
HOCTb, BBICTPOOENCTBUE, NMHEWHOCTB,
YPOBEHbL LUyMa, CTabunbHOCTEL 4acToThl
TaKkToOBOro reHeparopa) MNpUMEeHAEMBIX
AL v LLAN.

MpuBEnEHHBIE B 3TOI HaCTW NPUMEPLI
MOryT GbiTh MCNONL30BaHbI TAKXKE B Kaye-
CTBE CPaBHUTENbHBLIX A7 OLEHKKM NONy4a-
eMbiX PesynsTaros npu U3MEpPEeHUW pas-
NWYHBIX NAapPaMETPOB peankbHbIx Nccneaye-
MbiX CUIHanoB WU YCTPOICTE.

MonyyeHHble pesynbTatel xapakTepu-
3YI0T TOYHOCTb reHepaTopa 3BYKOBbIX Yac-
TOT ¥ kKOMBMHUPOBAHHOrO aHanwusaTopa
cnekTpa, kKaKk MakCUManbHo NpueAuXeH-
HYIO K TEOpPETUHYECKUM NpeaenamM. 310
Nno3eonseT MCNoNL30BaTL paspaboTaHHbIe
npubopbl B Ka4eCTBe OCHOBLI AR COo3aa-
HUA 0OPa3LOBLIX KOMNBIOTEPHLIX U3MEPI-

TefbHbiX CPEACTB A5 HACTOTHOrO auana-
30H3, OrPaHUYeHHOr o ToNbko BbicTpopeii-
cTBveM npumenaemsix AL v LIAT.

O KOHUEenunn 3NEeMEHTOB
ynpaeneHus n orobpaxeHus

B TpaaMuMoHHbIX M3MEepPUTENbHLIX NPU-
6opax, NpY OnpeaeneHHbiX HaBblkax, Ha-
CTOSWMMMW KHOMKamMK, pyHkamu v nposmMmMmn
neranaMmu ynpaeneHua MOXHO MaHunynu-
poBate, He Maaa Ha HWX, COCPEenOTONMB
BHUMaHWe Ha anemMeHTax oTobpaxexHus
UM poBOI U rpaduyeckoin MHhopMaumn.
B kOMNBIOTEPHLIX NpubOpax, rae pyyku
1 KHONKU HAPUCOBAHB! HA 9KpaHe W ynpas-
NAOTCA MbIWLIO, pabora Tpebyer nocro-
AHHOrO NepemeweHns Barnaga ¢ opraHoe
yrnpaBeneHWs Ha anemeHTbl 0ToBpaxeHus
v 0bpaTtHo. K 3ToMy NpMBLIKHYTL NpakTy-
4YeckW HEBO3MOXHO. Takum oBpasom, pa-
6oTa CcyLecTBeHHO 3aTpyAHAETCH, 8 YTOM-
NREeMOCTb PEe3K0 BO3pacTaer.

Ons peweHns atoill npobnembl Gbinn
pa3paboTaHbl KOMBUHWPOBAHHLIE WHTEpP-
deiiCHbIE aNeMeHTbl, "TeppUTOpUanbHO™

N OH NOKAa3aH Ha UHAVKAToOpE) UBMEHRAET-
CHl HAXATMEM Ha KHONKW MbILLIKM aHanoruy-
HO. Npn yoepxaHum KHOMKY B HaxaTom no-
noxeHun 6onee 4em 0,5 ¢ nponcxognT ae-
TOnoBTOp peicTeunA. Ecnu npu Haxaroin
KHOMKE MbiLLUM YBECTU KYPCOP C MHAMKATO~
pa, To astonoeTop Bymer npoponkarecs
YX€E HE3aBMCHUMO OT AaNbHenllero CocTon-
HUS MbiluK. [InA OCTaHOBKM aBTONOBTOpA
cnenyeT BHOBb HABECTW KypCcop Ha UHAW-
Karop W Haxatb Ha NOBYI0 KHOMNKY MbILLIN.
Ecnu y Bac MMEeTCs Mblllub C KONECOM,
TO MOXHO BOCMONb30BatbCA M. MNoBopoT
Koneca ot cebA yBenMuMBaeT 3HaYeHue
umgpsl HAMKATOPA, M HaobopoT.

Ipaduyeckan naHenb

Mpagpuryeckan naHens (puc. 11) ynpas-
NAETCA MBILUBIO VAW APYTUM MaHUMynaTo-
POM aHANOMNMHOIO HasHayeHus. Haxatve
Ha NeBYrD KHOMKY B 3a[aHHOI 30HE YMEHb-
LU3ET COOTBETCTBYIOLLEE 3HaueHWe, Ha npa-
BYIO — yBenuuMBaer. MNapamerpb! MOXHO W3-
MEHATL TaKKEe U NOBOPOTOM KOMNECa MbiLLIW.

MNepemeweHme | Hactpofika
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30H ynpaenexsus Ge3 rpadpuuecky Boige- xF  pomI™
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HOCTb U3MEHEHWA NapamMeTpoB paboTe 6e3 Main lsuc i Border Color =
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Puc. 12

LUndporan nanens

OpurMHansHbliA 3NEMEHT ynpasneHus
W uHAMKaUMKM — uudpoBas naHens —
npeaHasHadeH ons Beoaa v otobpaxeHus
YUCNOBBIX NOMMEHOBAHHBLIX 3HAYEHWIA; KX
BBOL, NPOM3BOAMTCA NOPA3PAAHO C NOMO-
Weio M. CnenyeT HaBECTU KypcoOp Ha
Tpebyemyio UMdpy MHAWKATOPA W HAXATU-
€M Ha NEBYI0 UNW NPaByi0 KHONKY MbilLW
YCTaHoBUTL Heobxooumoe 3HaueHve. Mpu
3TOM fEBAsA KHOMKA yMeHbLLAeT, a npasas
yeenuuMBaet 4ucno. lMNepecyeT crapero
paspsfa npoMcxoaut asTomaruuecku. Ec-
NN HABECTM KYpCOp Ha CMMBOfL! pasmMep-
HOCTH, TO HAXATUEM Ha NIEBYIO WNW NPaBYIo
KHOMKY MBILWW MOXHO COOTBETCTEEHHO
YMEHbLUATL UMK YBENNYMBATL 3HAYEHWE Ha
WHOMKATOPE B AeCATL pas. 3Hak uucna (ec-

M3amepeHne WHTEPBANOB Ha 3KPaHe.
MocTaebTe KypCcOp B HayYyanbHY1o TOYKY
W LUENKHUTE NpaBoii KHONKOW Melwu. MNe-
pPeMecTHB KypCop BC BTOPYIO TO4KY, Npo-
4YTUTE NOKasaHWs Nop KypCopom. YTobui
BBIK/IIOYUTE PEXMM M3MEpPEeHWs MHTepBa-
NOB, WENKHUTE NEBOI KHOMKOW MbILLN.
Knasuium Ctri+C xonupyioT pesynetar us-
mepexvs B 6ydep obmeHa.

MNpouasoneHoe wmacwrabupoeaHue.
Buoipenute Heobxoammelit y4acTok rpadpu-
Ka OBWXKEHWEM MbllUM C HEXATOW NeBoWn
KHONKO, YTobbl BepHYTLCA Has3ag, Wenk-
HUTE B COOTBETCTByIOLWENW 3oHe C6poc
wkan.

ApKoCTb KOOPAMHATHOW CETKW perynu-
PYETCH BpallEHWEM KOMEeca MbIN Ha 3a-
ronoeke rpadyUYeckoil naHeni.
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3anoMuHaHwe Tekywero rpaduka npo-
M3BOAUTCH HAaXaTWeM Ha NPaByld KHOMKY
MbllwK B 30He MokasaTh/3aNOMHUTD,
oTobpaxeHue rpaduka Boi3biBaeTcs ne-
BOW KHOMKOIA B TOI Xe 30He.

3arpyauTe paHee COXpaHeHHbI rpa-
(UK MOXHO OBOMHBIM LUENYKOM Ha none
3arpyauTe/penaxkruposars.

OKHO  OONONHWUTENbHBIX HACTPOEK
(pvc. 12) BbI3LIBAETCS LUEMNHKOM NPaBoii
KHOMKW MBILLW Ha 3aronoeke rpaguyeckoin
naHenyn. 3aeck MOXHO 3a0aTh pasnuyHble
napameTpel oToBpaxeHus rpadu4eckoi
M TEKCTOBON MHGOPMaLIMK, Takue Kak Lige-
Ta, WpudThl, BUA W TONWMHA NUHUA.

HavnBonee BaxHbiM NapamMeTpoM, BAu-
AOUIMM Ha Ka4eCcTBO NpeacTaeneHus pe-
3ynbTaToR, fBnsercs nyHkT Lines—Plot,
nNpepHa3HayeHHbI ON5 YCKOpPEeHWs MocT-
poeHus rpadgrkoB 3a cHeT Nponycka Men-
Knx petanen nsobpaxeHus,

MMetoTcn YeTbipe BO3MOXHBIX COCTOS-
HWS, yka3aHHblx B Tabn. 7. Mo ymonyauuio
ana  ocuunnorpamm  Buibpad  pexum

Tabnuua 7
Normal Pucyerca ece
CrnaxuealoTca NonoxuTensHee
Smooth +
BbIBpoCcH!
_ CrnaxWealoTcs oOTpULaTENbHEE
Bbifpoce
Average JlaHHble yepeaHaoTCs
Tabnuya 8
Line TNuHerHan MHTepNonNAUMS
Dots OTpensHbLIe TO4YKK
Bars BepTukansHbie OTpeaky ¢
OCHOBEHWEM Ha HYNeBoi NUHUU
Rays Tysu u3 Havana koopauHat
Stair NectHuua, roe paHHLIM COOTBET-
CTBYKT CepeuHbl CTyNeHeK
Steps OtaenkHsle CTyNeHbKW
Histogram rucrorpamma

Normal, ans cnektporpamm — Smooth —.
Jna apekeatHoro otoGpaxeHwa pesysb-
TAaToOB cnepyeTr BHUMaTesbHO BLIBUpaTbL
cnoco6 NocTpoeHus.

Cnocof rpaguyeckoro otobpaxeHus
3apaetcA B okHe Lines—»Mode. B
Tabn. 8 nokaaaHbl pasHbie BapWaHTHI
NpeacTaBneHns AaHHbIX.

Paamep oTobpaxaemblx 3nemMeHToB
(B nukcensix) 3apnaeTcs B NYHKTE
Lines—»Width.
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PegakTop — A. CoXonoB, rpaguxa — aeTopa

MHoOrodyHKUMOHaNbHbIN
undposon yactoromep

M. EPLUOB, r. Tyna

3710T HacTOTOMEP Ha OCHOBE OTEYEeCTBEHHOIro MHUKPOKOHTpONnepa
KP1878BE1 obnagaer WHpoOKMMUN PYHKLUNOHANBHBIMWA BO3MOXHOCTS -
MU, U3MEpAs, MOMWUMO YacToTbl, NapamMeTPbl UMMYNBLCHOW Nocneno-
BaresibHOCTH — Nepuog NOBTOPEHMUS, CKBaXHOCTb, YACHIO U ANNTE -
HocTe umMnynecoB. Mpubop npegHa3HavYeH ANA NCNONBL30BaHNA B pa-
AnonobUTensCcKoi NpaKTuKe NPy HacTPoHKe aHanorosebix U yugpo-
BbiX 3N1€KTPOHHBIX YCTPOWCTB B 4acTOTHOM Aguana3oHe o 40 MIy.

XypHane “Pagwo” HeoOoHOKpaTHO

ny6nukoBany onucaHus YacTtoTome-
POB HA MWKPOKOHTpONnepax, OTnu4ai-
LWKMXCA KUCNONB3YEMO anemeHTHoW Ga-
301 U TEXHUHECKUMW XapakTepUCcTUKaMu
[1—4]. BONBLUKMHCTBO M3 HUX NpeaenbHo
npoctel [1—3], ogHako oHW NO3BONAIOT
WM3MEPATL NWULWb H4acTOTY BXOLHOrO CWUr-
Hana, He MMen BO3MOXHOCTW paboTaTb
B KAYecTBe CYeTHMKa UMNYNbCoB, onpe-
AENATE MX Nepuog u ANUTeNbHOCTb.
B npu6opax w3 [3, 4] ucnonb3osaH 0THO-
CUTENbHO AOPOroCTOAWMIA XUOKOKPUC-
TannU4eckuin AMCNNei, 4YTo 3aTpyaHaeT
noBTopeHne atux npubopos. YactoTo-
mep B [4] o6nanaeTt BLICOKMMW TEeXHUYe-
CKMMMW XapakTepucTukamu, MMeeT BO3-
MOXHOCTb W3MepsiTk KPOME 4acToThl
curHana ero nepuog, ANUMTeNbHOCTE UM-
nynLCOB, a TakKxXe onpenensTe Napamer-
pbl KaTyluek MHOYKTMBHOCTW W KOHJEH-
catopoB. OpgHako y aToro Yactoromepa
MakcuManeHas uamepseman LNuTenb-
HOCTb uMmnynbca Bcero 10 Mc, Yero Bo
MHOrMX cny4asix HepocratodHo. B npu-
6opax 13 ynoMsHyTeIX nybnukaumin Het
BO3MOXHOCTW PerynupoBku HyBCTBU-
TEABHOCTH, U OHU UMEIOT HU3KOE BXOA-
HOE CONMPOTUBAEHWE (eanHULBI KUOOM),
NPUBOAALLEE K WCKAXEHWSM curHana
npyY NpoBeaeHu M3MEPEHUIA B BBICOKO-
OMHbIX LENAX.

Pa3apaboTaHHbIil aBTOPOM YacTOTO-
mep obnapaer Gonee WWMPOKUMW BO3-
MoxHocTAMU. OH NOCTPOEH C UCNONL30-
BaHWEM OTeYeCTBEHHOW 3nemMeHTHoN
6a3ssbl, OTHOCUTENEHO OeleB, Mano Kpu-
TWYEH K 3aMeHe 3NeMeHTOB. YacToTo-
Mep ob6napaet WWpokumK GyHKUNO-
HasbHBIMKM BO3MOXHOCTAMK, NO3BONAA
M3MEPATL NapameTpbl UMNYNbLCHOW no-
cnenoBaTenbHOCTU — YacToTy, Nepwon,
CKBaXHOCTb, YUCNO U ANUTENBHOCTb UM-=-
nynLcos.

OcHoBHble
TEXHUYECKUE XapaKTEpPUCTUKK

MNpepens namepeHun:
qactotel, MYy . oo v ens 1...40-10°
LUTEeNsHOCTU W nepuoaa
NOBTOPEHUS UMNMNYNBLCOB,

B e ) 3-10°..16,7

CKB&XHOCTM . . . ... 1,001...99999,999
MakcumaneHas eMKOCTb

CHETYMKA UMMYNBCOB . .. . . 83886079

Bpems namepeHus YacToThl, ¢
Bpems wHgvkaumm B pexmvme
u3MmepeHus nepuoga, anu-
TENbHOCTU WMMYNLCOB W
CUBEEHBENI C s e et Tt arass 1

DuckpeTHoCTE OTCHETa B pe-
XUMe U3MEepPeHUa YacToThi,

JAuckpeTHoCTL OTCYeTa B pe-
XUMe U3MepeHns nepuoaa
M ONMTENbHOCTA MMMNYb-
COB, MKC
BxogHoe conpotueneHwe, MOm
Moporoesiil ypoBeHs BXOAHO-
ro curHana (agpdextmeHoe
3Ha4venue), B ........ 0,025/0,5/1,5
MakcumanbHbIn YpPOBEHb
BXOQHOMO CUrHana Bo BCex

aManasonax, B ... ........ ... 30
Hanpsxexnwe nutanms, B ........ 8...14
Motpebnaemuiti  Tok, MA,

HEIOOMIEE: i1 ey S e 350
fabapuTHbie pasMmepbl, MM,

HebGonee .............. 110x70x40

MorpewHocTs M3MepeHui BO BCex
pexumMax paboTel onpepenserca B Oc-
HOBHOM TemnepaTypHol ctabunbHoc-
Tb0 WMCMONb3YEMOro KBapLesoro peso-
Hatopa. JononHUTensHas NOrpewwHocTbL
NPy U3MEPEHUN NEPUOLA 1 ANUTENBHOC-
T KOPOTKWUX UMNYNbLCOB (K3-3a OrpaHu-
HYEHHOro BLICTPOAEeNCTEBUR MUKDOKOHT-
ponnepa) He npeBblwaer 1...2 Mkc. Yac-
TOTOMEpP npeaHa3Ha4YeH ana onpepene-
HWS NapameTpoB UMNYNbCOB TONbKO NO-
NOXUTENbHOW NONSIPHOCTK.

MNpuHuunuansHan cxema 4acToTome-
pa npuBepeHa Ha puc. 1. YcTpoicTteo
COCTOUT M3 BXOOHOro copmMmuposaTens
WMMYNBCOB, YNPaBNAIoLWEero MMKpPOKOHT-
ponnepa, Asyx aelundgpaTopos ¢ bydep-
HBIM YCWIWTENEM, BOCBMWPa3pAAHOro
uudpoBoro MHAMKarTopa, OBUXKOBOro
W KHOMOYHBLIX Nepexniyareneil u crabu-
NU3ATOPOBE HANPAXEHUA NUTaHUA.

BxopgHol ¢opmmupoBaTens UMNYNsCoB
4acToTOMepa BLINONHEH Ha TPaH3ucTo-
pax VT1—VT4 no cxeme, npueegeHHON
B [5] ¢ pononHUTENBHEIM KACKaa0M C Bbl-
COKMM BXOOHBIM conpoTtusneHvem [6].
OcHOBHOE Ha3HayeHwe 3TOro yana —
¢dopmMupoBaHne 13 BXOAHOrO cuUrHana
NPOWU3BONLHOK (HOPMBbI NPAMOYrOAbHBIX
MMNYNbCOB, NPUIrOOHBIX ANA aHANW3a MU=~
KpOKOHTponnepom. MNpw npoeepeHun n3-
MEpEeHWA BXOOHOW CUrHan Yepes Lenb
R1C1 nocTynaer Ha y3en 3awuTbl, Bbl-
nonHeHHbln Ha owopax VD1, VD2, v pa-
fnee Ha 3aTBOP MNONEBOro TPaH3ucTopa
VT1. Kackap Ha Tpanauctope VT1 obec-
NeYnBaeT BLICOKOE BXOOHOE CONpOTUB-
neHue 4acToTOMEepa W OCYLWEeCTBNseT
yCUNEHWE CUrHana no HanpsiXeHuo. Bui-
60p 4yBCTBUTENLHOCTW 4acToTomepa
NPOM3BOAAT WM3MEHEHWEM CONpOTUBAE-
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HWA B Lenw ctoka VT1 nepeknioyarenem
SA1 "YyecTBuTensHocTe". Korpa conpo-
TMBNEHWE B LENW CTOKa MaxkCUManbHO,
HYBCTBUTENBbHOCTL TAKXE MAKCUMarbHa.

Co crtoka TpaHaucTtopa VT1 ycuneH-
Hbi BEXOOHOWM CUrHan nocTynaeT Ha aud-
depeHUManbHLIA yCUnuTenb ¢ rucrepe-
3MCHOM NepenaToYHOW XapakTepucTu-
KON, GOPMUPYIOLLNIA N3 BXOQHOrO CUTHa-
na NpAMOYIOfibHbIE UMMYNbLChI C KPYTHIMU
¢hpoHTaMW. AKTUBHLIE 3NEMEHTB! YCUNW-
Tena paboTtawT 6e3 HACbIWEHUs, HTO
NO3BONAET OOCTUHL BbICOKOro GhicTpo-
nencteuna U obecneynTs 3amepeHue Hac-
ToTbl B Avanasoxe no 40 Mlu. Yposxun
HanpsXeHWi Ha BbIXOOe, COOTBETCTBYIO-
wwue norudeckum 0 u 1, 3ana0Tcs pean-
cropammu R11, R12. MNpu ykasaHHbiX Ha
CXeME& HOMMHanax pPe3ancTOpoB Hanps-
xeHue nor. 0 — okono 1,5 B, a nor. 1 —
3,5 B.

B kayecTBe ynpaBnsiowero Mukpo-
xoHTponnepa (DD1) embpar KP1878BE1,
B NEPBYIO 04Yepenb, 1u3-3a ero AeLesns-
Hbl, AOCTYNMHOCTU W BLICOKUX TEXHUHEC-
Kux xapakrepmcTuk. MNogpoGHuie TexHu-
4eckue CBEOEHWA No 3TOMY YCTpOWCTBY
MOXHO MOAY4UTHL Ha caifTe NpouaBoaM-
Tens [7]. TakToBas 4acTOTa MUKPOKOHT-
ponnepa B npegnaraemom npubope Bol-
6paHa MakCUMansHo AoNYCTUMO No go-
KymeHtauuu (8 MI'y) ¢ ucnons3aoeaHvem
BHELUHEero keapLesoro pesoHatopa ZQ1.
KoHpencaropamu C3—C5 ycraHasnuea-
10T TOYHOE 3HaYEHWe 4acToThl NPU Kanu-

6poeke 4actotomepa. MMnynbewl ¢ dop-
MUpoBaTens nonawT Ha exon PA4 Muk-
pOKOHTpONnepa 4Yepes peauctop R13,
orpaHn4MBaIoLLMIA TOK YEPES3 NOPT B Npo-
uecce wuamepeHuii. CEpOC MWMKPOKOHT-
ponnepa mnpuv BBIKJKDYEHUU NUTAHWA
M ero cny4anHom nponagaHuK npenyc-
MoTpeH paboTol y3ana Ha MUKpPOCXeme
DA3 — uenb R14C2 ¢opmupyet Heobxo-
OUMBI UMNYNBC ANUTENbHOCTBIO OKONO
10 mc.

YNpaenawoT 4acTOTOMEpPOM KHOMKAMMN
SB1—SB4. SB1 ocyuwecTenaer py4Hoin
cBpoc MukpokoHTponnepa, SB2 — o6Hy-
NeHne nokasaHwii B pexume cHeTyuka
umnynscos, SB3 n SB4 — Buibop Heobxo-
aumoro pexuma pabotsel. Peanctop R15
orpaHW4MBaET TOK 4epe3 BbIEOABI MUKDO-
KOHTpONNepa B cny4ae BO3HWKHOBEHWH
HELUTATHBIX CUTYaLMiA.

MamepeHHoe 3Ha4YeHwe napameTpa
BLIBOAUTCH Ha UMGPOBOR wuHAMKATOP
HG1. Pexmeb: paGoThl yka3LIBalTCH cBe-
Toguwogamu HL2—HL4. MukpokoHTpon-
nep ynpaenser BuiBOAOM WHpOopMauun
Ha WHOWKAaTop 1 CcBETOAMOAbL! Yepe3 pe-
wudpatopsl DD2 v DD3, npudem DD2
onpeaenser 3HaveHue paapsaa, a DD3 —
HOMEP pa3psaa B OaHHLIM MOMEHT Bpe-
meHwn. NporpaMMHO peanu3osada ouHa-
MUYECKaA MHOMKAUWA Ha [OEeBATb pasps-
[OB, NPW KOTOPOIA TOAbKO BOCEMb MNan-
WX pa3paaoB COOEpXaT 3HaqYeHue ua-
MepsemMoro napamerpa v BLIBOOATCH Ha
HG1. JesnaThiid, camblil CTapwwii paspag

COAEepXWT NULWLL KOG pEXuMa paboTsl, KO-
TOpLIA BbLIBOOAT HAa ceetoavopbl HL2—
HL4. OcofeHHoCcTb yCTpOWCTBA B TOM,
4TO YynpaeneHue L[OeCcATUYHOW TOYKON
NPOW3BOAAT HENOCPEACTBEHHO MUKPO-
KOHTponnepom "B 0bxon” pewwndgparopa
DD2. Tak kak Harpy3ouHan cnocobHOCTL
Mukpocxems! DD2 mana, 10 mexay Hei
W MHAMKaTOPOM BKJIIOHEHBI MOBTOPUTENN
Ha TPaH3WUCTOpax, BXOOSWMX B COCTaB
cbopok VT6 1 VT7. Tok 4epes anemeHTs!
WHOWKATOPa M CBETOAMOLbl OrpaHudeH
peanctopamu R26—R33.

Ana NOBLILWEHWA TOYHOCTU u3mepe-
HWIA 1 cTabunbHocT paboTel YacToTo-
Mepa B YyCTPOWCTBE NUTAHUS NMpUMEHe-
Hul AaBa ctabunuaatopa HanpsXeHus.
ManomouwHbin crabunmsatop DA1 nogo-
LAEePXKUBAET NOCTOAHHBIM HanpsaxeHue
NUTaHUA MUKPOKOHTPOMNEPA W BXOAHO-
ro ¢opmMmupoeartensi, a OTHOCUTENbHO
MoLLHBbIA cTabunuaatop DA2 — Hanps-
XeHwe nutaHus pewndparopoe U Gy-
cdepHbix yeunutenen. MHpukatopom no-
[a4y NUTaHWs Ha 4HacToTOMep CNyXuT
ceeroguog HL1.

Ona nutanus yctpoictea moxer GbiTb
ucnonb3oead nioboli Hectabunuanpo-
BaHHBIA MCTOYHWK C BbIXOAHBIM HaNpsxe-
Hvem B...14 B u ponycTMMBLIM TOKOM Ha-
rpy3ku He menee 300...400 mA (Hanpu-
Mep, apganTtep WrpoBOM MPUCTABKU
"Dendy”). ABTOp npuMeEHseT npocTei-
WKW camoaenbHbil MCTOYHWK, COCTOSR-
WMiA M3 TpaHchopmMmaTopa NUTaHUA MOLL-
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HocTeio 10 BT, BeinpamuTens v GunsTpy-
I0LLLEro KOHAEHCaTopa.

MNporpammHoe obecneyeHme MUKpPO-
KOHTpOANEepa HanUCaHo Ha A3LIKE acCem-
6nepa. OHo ofecneuyveaer peweHwe
B peansHoMm macwurtabe spemeHn psga
3afad, cpegu KOTOPLIX — ONpOC KHOMOK
SB2—SB4, nonyyeHue nepeuMyHLIX Napa-
METPOB BXOOQHOIO CUrHana M BbiNONHEe-
HWME HAA HAMKW apudMETUYECKMX Onepa-
uuii, npeobpa3oBaHue NONyYEHHBIX BTO-
PWYHLIX NapaMeTpoB B KOAB WMHAWMKAETO-
pa, ¢opMUpOBaHWE CUrHanoe guHamK-
YECKOW MHAMKALIMK W Ap.

Mpyu BKNKOYEHWU NUTAHMA HA MHOMKA-
TOpE 4acTOTOMEpa BLIBOAWTCA YWCNO
87654321, a 3atem npubop NepexoauT
B PEXMM U3MEPEHUS YacToTbl, MHOWMLM-
pys NpW OTCYTCTBMM CUrHana HONb
B Mnagiwem paspage. Buibop Tpebyemoro
pexuma paboTel NPOM3BOOUTCA KHOMKOM
SB4 no konbuy B CNEyOLEM NOpRaKe:
"WNamepeHue YacToTsl” — "Namepenue ne-
pyopa” —"MamepeHue AnMTensHOCTH UM-
nynsca” — “MamepeHuwe ckBaxHoCcTU™ —
"MamepeHne  uucna MMNYNLCOB"™,
a kHonkou SB3 — B8 o6paTtHom nopsake.
OcHOBHOMW HEOOCTATOK YacToTOMEpaA,
BbI3BaHHbIW 0CODEHHOCTAMU aPXUTEKTY-
pPbl MMKDOKOHTpONNEepa, — HEeBO3MOX-
HOCTb NEPEKIIOYEHUA pexuMoB paboTel
kHonkamun SB3 u SB4 npw noraweHHoOM
uwHgukarope HG1. Takan cutyaums mo-
XEeT BO3HWKHYTb, Hanpumep, Npu Mame-
peHuu Nnepuoaa, ANUTENEHOCTA UMY b=
COB MW CKBAXHOCTM NpW NponagaHmin
BXOOHOro curHana. B arom cnyyae cne-
AyeT HaxaTtb Ha kHonky SB1 "CGpoc”,
YTOOb! NPUHYAUTENLHO YCTAHOBWU T MUK-
DPOKOHTDO/INIEP B UCXOOHOE COCTORHUE
W NEPEBECTU €ro B PEeXUM U3MEPEHUS
4acToThl.

Mpubop NpoW3BOgMT M3MEpPEeHUe Yac-
TOTHI KTACCUYECKMM METOO0M, NOACHWTHI-
Bas MMNyNbChI, NOCTYNAaIoLWMe Ha BXOJ, 38
¢ukcupoeaHHoe eBpemsa (1 c). MNMogcyer
MNPOU3BOOAT BCTPOEHHBIM B MWMKDOKOHT-
ponnep TalMepoM-—cHeTYMKoM Ha 16 paa-
PRAOOB, K KOTOPOMY MOOK/IOYEHL Npeasa-
puTenbHbI nenMTens (8 pa3spaaoce) v cyer-
4K nepenonHeHuii (3 pa3psana). Bo spema
cyeta Ha mHamkarop HG1 BuIBOgMTCA 3HA-
YEeHWe YacToThl, M3MEpPeHHoe B npeabiay-
wem upkne. Mo oKoHYaHuu LMkna namepe-
HUA BbiBog PA4 MUKpPOKOHTRpONNEPA nepe-
BOOMTCA B COCTORHKE "Brixog™ v nporpam-
MOW Ha HEero NOAAKNTCR UMMNYNLCH gocYye-
Ta, Heobxoaumbie ANA n3snevyeHus uHbop-
MauMKM M3 NPEeaBapUTENLHOIO AEenuTens.
MonyyeHHoe 3Ha4YeHWe YacToTel B OBOMY-
HOM KOf1e MUKDOKOHTpONnep npeobpa3syer
B ABOWNHO-[AECATUYHBIN KO U BHIBOAWT Ha
VHOMKATOp B CRenylolwem uMkne namepe-
HWi. Ha paboty npubopa B pexume uame-
PEHMA YACTOTHl YKA3bIBAET 38XKEHHLIN
csetopuon HL3 "F".

MNpu pabote B pexume uaMepeHus
nepuoaa MUKPOKOHTpONNep Noakmova-
eT NpeaBapuTeNtHEIN AenMTent K BHYT-
pEHHEMY TAKTOBOMY reHeparopy, ycra-
Haenueaer PA4 B cocrosHme "Bxog”
M FacUT MHOUKaUMIO nogavyei koga 1111
Ha gewwudparop DD3. [anee nporpam-
Ma NOCTORAHHO onpawwueaeT sxon PA4
¥ No GpOHTY NEPBOro MMNYNLCA BKAKOYA-
er TaiMep—CcuyeTyuK, a no $GpoHTy cne-
OyIOLWero UMnNynLca OCTaHaBNUBaeT ero.
Maene4yeHHoe M3 NpeaBapuTensHoro ae-
NMTENRA, CYETHOro PerucTpa u cHeTHMKa

95 =

Puc. 2

nepenonHeHuidi ABOUYHOE YUCNO OennT-
cA Ha 8, npeo6pasyeTcs B ABOWYHO-OE-
CATHYHbIN Kog v B Teverue 1 ¢ BbiBOanT-
cs Ha wHaukarop HG1. OgHoBpemMeHHO
3axuraerca v ceetogmogn HL4 "T" (nepu-
on). Nocne artoro wHaukatoper HG1
¥ HL4 racHyT v UMKN U3MEPEHUA NOBTO-
psercs. JnvTensHoe OTCYyTCTBUME MHOM-
KauuuM npyu M3mMepeHuu nepuoga um-
nynscoe WHOPaHU3KOR 4acToTsl
(0.1...1 l'y) pocTaensReT HEKOTOpPOE He-
yoobereo, ogHako B paguoniobutens-
CKOW NpaKkTuKe C 3TUM BNONHE MOXHO
CMUPUTBCS.

Pafora yactoroMepa B pexmme uame-
PEHUSA ANMTENBHOCTA UMNYNLCOB OTNWUYA-
©TCR OT M3MEPEHUS NEPWOAA TONBKO TEM,
4YTO OCTaHOBKa TalmMepa—CYeTYuKa npo-
W3BOJMTCA NO CNajy Nepeoro umnyneca
(a He no ¢pponTy cnegyrowero). MNMpu Bbi-
Boge vHbopMaLMKM O LIMTENLHOCTU Ha
uwHomkatop HG1 aaxwraerca ceerogmop
HL2 ("T,").

Jn\ onpepeneHvs CKBaXHOCTU BHaYa-
e NPOU3BOASAT U3MEPEHWE NEPUOAA UM-
nynscoe (T), u nony4eHHoe 3HaveHwe (B
MUKDOCEKYHOax) 3a8HOCUTCR B AYEWKKn
euyTpeHrero O3Y. MNocne atoro uameps-
10T DNUTENLHOCTL MMNYNLCoB (T,), U pe-
3yneTar (B MUKPOCEKYHOAX) Takxe 3aHo-
cuTcA Bo BHyTpeHHee O3Y. MukpokoHT-
ponnep BEYUCNAET 3HAYEHME CKBRXHOCTH
(S), yMHOXEHHOE Ha ThICAYY No hopmyne

S =1000T/T.,.

BoiuncnenHoe axayenme S npeobpa-
3yeTCA B [JBOWMHO-AECATUYHBLIA KOL
¥ B TeyeHue 1 c BHIBOOAUTCS Ha MHOMKA-
Top HG1, npuyem JECRTUYHAR TOYKa
B YETEEPTOM pa3pRae CNyXWT pazgenu-
Tenem uenoi u apobHon HacTu nony-
4YeHHoro peaynerara. [lanee uukn uame-
peHWid noeTopReTcR. MHgukaTtopom pe-
XUMa WM3MEPEHUA CKBaXHOCTW Cnyxar
ceetoauoas HL2—HL4, 3axuraembie
opgHoBpemeHHo ¢ HG1.

MNpu paboTte 4acTOTOMEpPa B pexXuMe
CHETYMKA MMMNYNLCOB NPEOBaPUTENBHBIA
DenuTens OTKNIOYEH, a BXog TainMmepa—
CYEeTYMKA COedUHEH HEenoCpenCTBEeHHO
C BbiBopom PA4. B aTom COCTORHUW ABE
a4eiikn O3Y Mcnonb3oBaHbl Kak gonon-
HWUTENLHBLIA CYETHUK, COOEPXUMOE KOTO-
poro yeenuymeaerca Ha 1 npu kaxaoom

nepenofHeHun TanMmepa—cHerymnka. Mu-
KPOKOHTPONNEp nepuoguyecku (yepes
0,5 c) cuuTeiBaeT cogepxumoe paboyero
perucrpa taiimepa—cuyerymka W nonon-
HUTENLHBIX AYeek O3Y, npeobpaayer no-
NY4EHHYI0 UH(pOPMAaUMIO B ABOWYHO-Ae-
CATWYHBIA KOG W BLIBOOUT €€ Ha MHOMKA-
Top HG1. MNpw pabore Yactoromepa e pe-
XUMe cyetyuka ceeroguogb HL2—HL4
noraweHsi.

Bo Bcex pexumax pabotsl nepep Boi-
BOAOM MHGDOPMALMM HA MHOMKATOD NPo-
UCXOAUT NPOrpaMMHOE ralleHue HeaHa-
yawwmx Hynein. Ons BuIYUCNEHUA CKBAX-
HOCTU ¢ norpellHocTeio go 1-107° agTo-
pom 6bina paspaboraHa u oTnaxeHa
nognporpamma  [eneHus  Haueno
40-pa3pagHbiX OBOMYHBIX uMcen. Wa3-aa
HEYCTOMYMBOW paboTel MUKPOKOHTpON-
nepa npu AeTeKTUpoBaHum dpoHTa
M Cnaga vMnynsca MnpepsiBaHUa HE uc-
noNL30Ban1Chb.

Paapa6oranHas nporpamma ons Muk-
POKOHTpONNEpa npeacraeneHa Tpems
dainamun: FEmMIC cooepXut WUCXoOMbin
TEKCT NPorpaMmbl Ha A3LIKE accemb-
nepa; FEIst — nucTuHr nporpammel, no-
NYYEHHBIM C NOMOLULIC KOMNUAATOpa
TESSA; FF.sav — npoOLUMBKY B SBOMMHBIX
kopax. [ns nporpaMmMupoBaHua MMUKpO-
KOHTpONfepa aBTop WCNONbL30Ban ycr-
pPOWCTBO, onucaxHoe B [1], v nony4yun xo-
powwe peayneratsl. MNpu NnporpamMmmmpo-
BaHUKN Cnegyer BKIIOYWTL PEXUM BHYT-
PEHHEro redHeparopa Ha 4YacToty oT
500 kM'y go 8 My W cYeTYMK 3aLEepXKU
Ha4ansHoro nycka.

B vacTtoTomMepe MOXHO UCNONL30BaTh
pe3ucTtopal MJIT, C2-33H, C2-23 wunu
aHanorMyHsle mowHocTte 0,125 unum
0,25 BT ¢ ponyckom He xyxe £10 %; ke-
paMuYecKue MNOCTORHHHIE KOHAEHCATo-
pet — KM-5, KM-6, K10-176; okcugHbie
KoHpeHcaropel — K50-16, K50-35 wnm
aHanoruyHeie uMnopTHuie. KoHgeHcarop
C3 — nogcrpoeyHslia nio6oro Tuna ¢ uH-
TepsanaMmM M3MeHeHua emkocty 2...10,
3...15unu 5...20 nd.

TpanaucTrop 23058 aameHum Ha
KMN305 ¢ bykeenHbiMM mHgekcamu E wu
XK. BmecTo TpaHaucTopos cepuii KT315
u KT361 moxHO ucnone3osatk niobuie
ManoMOLUHbIE KDEMHWEBLIE TPAH3WUCTO-
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pel € rpaHuyHOW wvacroToit Gonee
100 My, cratmuecknm KoadpHULIMEHTOM
nepegaqu Toka Gonee 50 u cooTBETCTBY-
owei cTpyktypol (VT2, VI3 — cepui
KT326, KT3107 v gp.; VT4, VTS5 — cepuin
KT3102, KT342 w pnp.). TpauaucTopsl
VT2, VT3 xenarensHo nogobpats € Ko-
adpPuumeHTamMm nepenaLn Toka, oTnnya-
rowmmmncs He Gonee yem Ha 15 %. OQuoab!
VD1—VD4 — nmiobbie KpEMHUEBLIE BLICO-
KO4aCTOTHLIE.

HL1—HL4 — manoraGapuTHele CBETO-
Ovioapl OTEYECTBEHHOIO WKW UMMNOPTHOMO
npou3sopcTea kpacHoro (HL2—HL4) w
xentoro (HL1) usetor ceeueHun (cepuin
AN341, AN307, AN310).

WMuavkatop HG1 — AJIC318A, AJIC3186
WU OpYroi ¢ HeobXoaMMBIM HUCIIOM
pa3psagos. B kpaiiHem cnyyae MoXHO Co-
CTABUTL BOCEMMpA3psOHbIA MHOWMKATOP
M3 0AHOpa3pagHex ¢ obuwmm kaTtogom
(Hanpumep, AJIC314A) N yCTaHOBWUTE
uwmnopTHele TOT3361, ogHako aro yee-
nuumT rabapursbl npubopa.

B kayecTBe BXOAHOIo pastema XS1 ae-
TOP NMPWMEHWN BLICOKOYACTOTHOE HE3A0
CP-50-730B, XS2 — paavem nna nog-
KNHOHEHUA 3BYKOBbIX MOHO(OHUHECKMX Mo-
NOBHBIX TEenegoHos. [IBMXKOBLIA nepe-
kmoyatens SA1 — manoraGapuTHbIA KUM-
NOPTHbLIKA, NPUMEHSIEMBIA B paaUONpUeM-
HUKaX ANA NEePeKnioHEHUs OAWanasoHos.
KHonkw SB1—SB4 — manorabapurHbie
6e3 ¢ukcaumu, NPUMEHREMbLIE B NaHensx
YNPaBNeHus aBTOMarHUTON, TENEBU30POB
WM MY3bIKanbHbIX LEHTPOB.

DyHkumn Mukpocxemsl DA1 MOXeT Bbi-
MNONHATL NPaKTHYeCKKU NBOoR UHTerpans-
HblA cTabunu3aTtop C BbIXOOHLIM HaNpsA-
xenuwem 5 B (KP1157EHS, KP1170EHS ¢
nobuiMM  BYKBEHHBIMKM  MHOEKCAMM,
KP142EH5A, KP142EH5B v np.), a DA2 —
TOoneko crabunuaaTop cpegHei u Gonk-
LIOW MOLLHOCTH (KP142EH5A,
KP142EH5B, L78M0S). Kopnyc mukpo-
cxemul DA2 HeobxogMMo YCTAHOBUTL Ha
TENNCOTEOR C 9hGEKTUBHOK nnou.l.a.u.uo
paccesHus He meHee 25...30 cm?,

Mwukpocxemy KP1171CIM42 moxHo 3a-
meHuTe Ha KP1171CM47. B kpaitHem
cnyyae ee MOXHO COBCEM WCKNIOYWTL,
YCTEHOBWB napannensHo peauctopy R14
ManoMOLUHLIA KpeMHUWEBLIA amopg (KaTo-
[0M K BEPXHEMY NO CXEME BHIBOLY PE3U-
cTOopa) v YBEnU4MB EMKOCTL KOHOEHCaTOo-
pa C2 oo 1 mkd,

Kpome mumkpoc6opku KTCB22A,
MOXHO UCNONL30BaThk W OPYTrUE U3 TOW
Xe cepuud, a Takxke KP198HTS,
KP198HT6, KP198HT7 (c yueTom pasHm-
Ubl B LLOKONEeBke) nubo yCTaHOBUTL BME-
CTO HUX NOObIE MANOMOLLHLIE KPEMHWE-
Bbl€ TPaH3WCTOPbI CTPYKTYpPbl p-n-p
C OONYCTUMBLIM TOKOM KONNEKTOpa He
meHee 40 mA (cepmin KT361, KT209,
KT3107, KT326 v gp.).

ABTOpPCKWI BapWaHT 4acTOTOMEpa Co-
GpaH Ha NevaTHoi nnare U3 4BYCTOPOH-
He GONLMMPOBAHHOIO CTEKIOTEKCTONNTA
TonwwmHon 1 mm. [ina ymeHslleHun raba-
PWUTOB NPUMEHEH [ABYCTOPOHHWUIA MOHTAX
KOMMOHEHTOB. PUCYHOK NevaTHbIX npo-
BOOHWKOB M PACNONIOXKEHUE 3NEMEHTOB
CcO cTopoHbl uHomkatopa HG1 npueege-
Hbl H& pMC. 2, 8 C NPOTHBONONOXHOM
CTOPOHBI — Ha puc. 3. Ha nnare paame-
WeHbl BCE 3MEMEHTH 4YacToTOMEpPa,
38 UCK/TIDYEHWEM BXOOHOro rHesga XSi.
Ha ogHoit cTopore pacnonoxerns HGI,
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HL1—HL4, SA1, SB1—SB4, VT6, VT7,
2 Ha Apyro — BCE OCTalbHbIE 3NEMEH-
Tol. MukpokoHTponnep ycraHoBneH
B 18-BLBOOHYIO UAHIOBYKD MaHenb.
Ilna coeAMHEHMA KOHTAKTHBIX N0LanokK
WHOMKATOPA U NEeYaTHOMW NNAaTs UCNoNb-
30BaHa NyxeHas MegHas NpoBonoka
TonwwuHon 0,7 MM, NpKU 3TOM HUKAKOro
AOONOAHUTENBHOINO KPENIeHWA WHAMKAa-
Topa He notpebosanoce. KHonku SB1—
SB4 u nepexknioyarens SA1 npunogHATLI
Hag nnato Ha 3...4 MM C NOMOLLLIO
cToek w3 MegHow npoeonoku. Mukpo-
cxema DA2 ycravoesnenwa Ha [-o6paa-
Hellf TENNOOTBOL W2 NUCTOBOA Meau
TOonWMHOM 2 MM. [N 3aMTEI OT NOMEX
EXOQHOW ¢dOopMMpOBaTENb UMNYNLCOB
NOMELLEH B XECTAHOW INEKTPOCTaTUYE-
ckuin akpad. [na ynpowenus pabortw
C 4acTOTOMEpPOM Ha nepeknyarens
SA1 HapeTa Hacapgka, BuINWeHHas w3
noaMcTUpona ToawMHOR  7...8 Mm.
MNpu c6opke mHgukatop HG1 ycraHas-
NMBAIOT Ha NnaTty TONbLKC MOCne Toro,
KaK 38KOHYEH MOHTAX BCEX KOMMOHEH-
TOB, PACNONOXEHHBIX NOg HUM HA 06eunx
CTOpOHAX NnaThbl.

MeuarHas nnara yacToroMepa pas-
MeleHa B CTaHOapTHOM Kopnyce w3
yAaponpoYHOro nonucTupona. B kopnyc
BKNEEHbl 4YEeThIDE CTOWKW, K KOTOPBM
nnara KPenuTcs LWypynamu—camopesa-
mu. Ha npaBoi cTeHke Kopnyca pa3me-
weHo rHeaao XS1, a Ha nesoil — npo-
CBEpfieHO OTBEPCTHE NOA WTeKep nura-
HuA. B nepegHeil (CbeMHOR) Kpbiluke
NPOCEEPNEHb! OTBEPCTUSR HANPOTUB CBEe-
TOOMOAOOB 1 KHONOK ynpaeneHus. B kaue-
cTBe TONKaTteneu K kHorkam SB1—SB4
MCNONL30BaHbL METANTMHECKWUE KOPNYChi
TpaH3aucTopoe cepwit KT306 u KT501.
Hanporue wHoukatopa HG1 B kpbiwke
Npope3aHo OKHO, 38KPHTOE KpPacCHLIM
ceetopuneTpom. flepenHas naHenb
npubopa nokazaxa Ha pmc. 4. Bun Ha
NNary CO CTOPOHbI YCTAHOBKW MUWKPO-
CXEM Noka3aH Ha pmc. 5.

Hanaxusarne 6eaowmbouHo cobpaH-
HOFO YacToTOMepa HecsnoxHo. Ero npo-
W3BOONAT B B 3Tana — BHavane HacTpa-
WBaIOT BXOOHOW ¢opmupoBaTens, a 3a-
TeM kanubpyloT TaKTOBbLIN reHeparop.

Ons nepsoro arana HeobxoOuMMmbl re-
HEpaTop CWIrHanoB 3BYKOBOW 4acTOTH
v ocumnnorpad. MNpu HacTpoiike popmu-
poBartens BHayane crnegyer nepeBecTu
nepexnioyarens SA1 B NONOXeEHWe Mak-
CMManbLHOW YYBCTBUTENBHOCTM W Bpe-
MEHHO 3aMeHuTb peauctop R4.3 nepe-
MEHHLIM C conpoTueneHuem 1,5 kOwm,
NnepemMecTWB €ro ABUXOK B NONoOXeHwe
MWHUMANLHOrO0 CONPOTUBNEHWA. 3arem
HEeobX0AUMO NOAKMOHYUTE LY OCUMANO-
rpadga k neeomy (No cCxeme) BBOAY pe-
auctopa R13, a reHepatop — K rHesny
XS1. Mopae ¢ redweparopa curHan
25...30 mB (add.) c wacroToi 10000 My
W BKNIOYWE NUTAHWE YacTOTOMEPA, HYXHO
BpPaLLEeHUEM ABUXKA NEPEMEHHOIO Pe3un-
cTopa OobuTECA NOSBNEHWMA HAa SKpaHe
ocuunnorpada npAMOYroNbHLIX UMY /b-
coB ¢ pasmaxom okono 2 B. MNocne nose-
NIEHUA MMNYNBCOB MOXHO BLINAATL Nepe-
MEHHLIl PE3NCTOP W 3aMeHuTL ero no-
CTORHHBIM ¢ Haubonee Gnuakum conpo-
TUBNEHWEM. YCTAHOBMB NOCTORHHLIN pe-
3ucTop, HEoBXOQUMO BHOBB yOOCTOBE-
puteca B paborocnocobHocTy Gopmm-
posarens.

HacTpoiky no-
pOroBO# 4yBCTBM-
TESMBLHOCTH Ha OBYX
OPYrUX  YPOBHAX
NPOU3BOAST aHanNo-
rMuHo, NpY nopave
HA BX0A rapMOHU-
4YeCcKoro cwurHana
c amnamtyoamu 0,5
v 1,5 B 1 nepesope
nepekn4yarens
SA1 B COOTBETCTBY-
I0Lee MNonoXeHue
(cm. puc. 4).

C HekoTopbiMM
aK3eMnnAapamm
TP@H3UCTOPOB
KN305 He scerpa
yoaercs nonyuuTb

6upck-75, a/a 63.

ConHeyHble anemeHTH. [JJoCTaBKka HAaNOXeHHLIM NNATEXOM
ot 10 wr. — www.ekits.ru

HoaumeTpol, paguonatopel. 622031, H-Tarun, a/s 6.
E-mail: fai26@yandex.ru

Ananor mopyneit YHY cepum STK.
He TpebyeTt nevaTHoit nnatul U obeeckn.630075, Hoesocu-

www.zwuk-serwis.narod.ru
E-mail: zwuk-serwis@mail.ru

MOAYIbHAA PEKNTAMA

Ycnogus cm. B "Paguo”, 2007, Ne 2, c. 11

* * *

o * *

4YYBCTBUTENBHOCTE

dopmupoearens
25mB. B Takom
cny4ae Heobxogm-
MO YMEHbLLUTL CO-
NpOTUBNEHME pe-
auctopa R3 po
220 OmM 1 NpoBecTH
kanwbpoBeky, yee-
NIMYME HanpRXeHue
reseparopa no
80...100 mB. Tlpm
HacTpoiike (hopmMu-
poearens Heobxo-
AVMO CTpOro Cco-
6niopats MEpLl 3a-
WMTEl TPaH3ucTopa
VT1 or cTat4ecko-
ro aneKTpu4ecTea.
Ons  BTOpPOro
arana Hanaxwvea-
HuA TpebyloTes re-
HEepaTop CMrHanos
BbICOKOW 4aCTOTbl
(1..5 Mlu) v o06-
pasuoBLiii  4acTo-
Tomep. YcraHoBuB
nepeknpo4yaTens
SA1 B npaeoe no
CXEME NONOXEeHwe
W Nogae c reHepa-
TOpa curHan amn-

B Roland

@PE3EPHO-ITPABNPOBAJIbHbBIE MALLINHbBI
A5 N3roTOBNEHNS NEYATHBIX MJIAT

murygoi 0,5 B nya-
crotoit 1.5 Mruy, i _.":m’ ple ans Sefaotss nw::;e:?r”:nir .
HeobxoavMo Bpa- fpashp e uaror T
KaK ¢p P fIKs, TAK ¥ CBED oTREpCTHH
weHsnwem poropa ANA YCTAHOBKY MEKPOCXEM M NPOYKX AETanes.
KOHpeHcaropa C3
nobuTeCA paBeH- OdmumansHum npencTaeuTent mpnsl Roland - 000 "P-Texknk"
cTBa NOKasaHui mﬁ?‘mm A 3, xopn. 6
uHouxaTOpa HGI E-mail: m55@roiand.ru. Web: www.roland.ru -Ho]and

¥ MHOMKaTopa o6-

pasuoBoOro 4acro-

TOMEpa, NOAKNIOYEHHOrO K BeIXOAY re-
HepaTtopa. [N\ 3TOro, BO3MOXHO, NpK-
nerca nogobpare u koHaeHcaTtop C5.

NUTEPATYPA
1. Boromonoe [l. HYactotoMep Ha MHK-
pokoHTponnepe. — Pagwo, 2000, Ne 10,
c. 4—6.

2. fibnokoe Al., ¥Ynepux E. YactoTomep
Ha PIC-xonTponnepe. — Pagwo, 2001, Ne 1,
c. 21, 22.

3. WapuinoB A. 3KOHOMWYHBIA  MHOTO-
GYHKLMOHANBHBIA YacTOTOMep. — Paawo, 2002,
Ne 10, c. 26, 27.

4. 3opun C., Koponesa H. PagnomoGu-
TensCkwin Yactotomep. — Pagwo, 2000, Ne 6,
c. 28, 29; Ne 7, c. 30, 31.

5. Buproxoe C. Lindposoi vactotomep. —
Paawo, 1981, N2 10, c. 44—47.

6. Bacunees M. MNMosbiweHre BXOOHOMO
CONpPOTUBNERWUA YacToTomepa. — Pagwo, 1987,
Ne 4, c. 57.

7. Onucanwe KP1B7BBE1, nporpammbl ac-
cemBnepa, nporpaMMaropa, cxema nporpam-
Maropa W gp. — <www.angstrem.ru>.

Pegaxtop — A. Coxonos, rpacuxa — 0. Avapees,
¢oro — aeTopa



Kak narorvoeutb Windows XPE
Live CD

. BbICOYAHCKWM, r. Peibunya, Mongasus

B HeganekoM npownom, korga Geinv NonynsapHel onepaynoHHeie
cucremsl cemelictea Windows 9x, nocne cuncreMHoro c6os MOXHO
66110 NErKo NPOYUTaTh U AaXe U3IMEHUTb WHPOPMaLNIO, XPaHUMYIO
Ha XecTKOM AWCKe, 3arpy3uB C AUCKeTbl ONepaLuoOHHYIO CHCTEMY
MS DOS u euwye Heckonsko nporpamm. C nossenexsmem Windows 2000,
a 3arem u Windows XP cutyayus namenmnace. Ecnu aiinosas cuc-
Tema xecTkoro gucka — FAT wnu FAT32, euje MOXHO rnonbiTarsCa UC-
npasuTe nosnoxexnne ¢ nomousio MS DOS. Ecnun xe Windows muc-
nons3oeana ¢aiinosyio cuctemy NTFS (wro Gonee BeposTHOo), MS
DOS He nomoxer, oHa He paboraeT C 3TOH CHCTEMON HanpaMylo.
Mon ynpasnennem MS DOS He paboraior u npunoxenns Windows.
HexkoTopywo nomMolis MOryr oka3arbk cneyuvanbHble YTUAHTSHI.
Ho 60nbWMHCTBO M3 HUX TONLKO YnuTaeT uHpopmaymio ¢ NTFS guc-
KOB, @ Te, 4TO AalOT K HUM NOJSIHOLUEHHbIN [OCTYN, — M1aTHbIe WK X
"nuparckne” konuu.

Boixoawr, ans soccraHosneHus Windows HyxHa Windows. UHorpa
yAaeTcs yCTaHOBUTH HOBYIO ONnepaynoHHYIO CUCTeMy Nnosepx paspy-
weHHo#H. Ho 6biBaloT cuTyauun, Korga 3To caenars Henb3s, He noTe-
PAB 4acTh XpaHaLWencs B KoMnbloTepe nHgpopmayun. Hanpumep, ec-
K nocne cny4alkHoro ¢popMaTMpoBaHUA CHCTEMHOIo ANCKa NOTEepPsH
HOCTYNn K HaxoaswWnMca Ha HeMm aiinam cTtaHgapTHbIMK CpeAcCTEa-
MM, BoccTaHOBUTE MX MOXHO TONBKO C MOMOLLLIO CieLnansHbiX Npo-
rpamm, paboraowmx nog ynpasneunem Windows. Kpyr saamknyncs...

Kak xe 3zanycrute npunoxerue Windows npu oTcyrcrBuu Mau no-
BpEeX4EHMN 3TOM onepaynoHHON cucTemsbl? OyeHes NPocTo, — CHUCTE-
My cnepyer 3anucarts Ha CD. Ho npocTo cxonupoBaTtbs ee Hesb3A,
TpebyeTcs onpegeneHHas NogroToBKa.

On,w-' M3 BapWaHTOB 3arpy3o4HOro
aucka — Windows XPE Live CD — co-
308eTCA Ha ocHoBe pucTpubyTtuBa
Windows. Ha Hem Gygert 3anucaHa "ype-
3anHan” Bepcus cucrtemsl Windows XP,
C NOMOLBI0 KOTOPOW MOXHO MOMYYUTH

[OCTYN K CYLIECTBYIOLIMM Pa3fenam Xe-
CTKMX OMCKOB, BKNIOHaA umelowme ¢Gop-
mart NTFS, 3anycTute HyXHBIE NPOrpam-

PF Bunlder v3 1.10a
KoHeTpyTop  Merounnk  Crpasica

KoscTpyrTop

e

Lianaean namxa: (C:\pabullder _xpe\BartPE)
BartPE

Nocrofipabarka
) Huuaro ve asnats

) 3arvcam Ha CDIOYD

Vicrosrsac: (MyTo K pycckoMy aHcTpHBy THBy Windows XP Pro SP2)

Au'lonmram (cMm nankH Gva;ar BKTHOBHO B NMPOBKT)

) Cosaars [50-06pay: (yxaumTe wn davina)

Mbi, NOOKMIOYUTECA K cetnm MHTepHer
¥ NONBITATLCA CNACTU LIEHHYIO UHbOopMa-
LMIO U BOCCTaHOBWUTE paboTy cucTemel.
Cnegyer ocobo ormetuTs, 4t0 Windows
XPE He nonagaer nop, NMUEH3UOHHbLIE Or -
paHuqeHus oupmel Microsoft u pacnpo-
cTpaHaeTtca 6ecnnarHo.

Yrobb MaroToeutb Takon CD, notpeby-
ioTca ancTpubyTie Windows XP Professional

SP2 RUS u "KoHctpyktop Win XPE™ —
yTunuTa, Haxoasauwasca B UHTepHete Ha
cTpavuue <http://fkirichenko.narod.ru/
IE/page_5.htm>. {1 Bocnons3oeancs ee
Bepcuvew ot 15 mons 2006 r., HaxopsauLeit-
ca B apxvee pebuilder xpe_ 15.06.06.zip.
CerogHf, BOIMOXHO, NO yKasaHHOMy aj-
pecy ecTb U OBHOBMEHHbIE BapUaHTHI.
PaanuyHbie BEpCUY KOHCTRYKTOPE MOXHO
HaWTW 1 Ha APYrMX CTPaHULax, HanpuMmep,
<http://jhbtyn.narod.ru/designer.html>,
HO ux paboTy A HE MPOBEpPAN.

"Ckayae"” apxve u3 MHTepHera, pacna-
KYIATE ero B OTAENbHYIO Manky 1 3anycTure
nporpammy-uHcTannatop. OH Gyper pa-
Gorate B cuctemax Windows cemeicrea
NT (2000, XP, 2003), a 8 cpene Windows
9x BeieneT coobueHue 0 HEBO3MOXHOC-
TW yCcTaHoBUTk NporpammMy PEBuilder. MNo-
Cne YCrewHoW YCTAaHOBKW 3Ty Nporpammy
cnegyert 3anycTute. JOMKHO OTKPLITECA
OkHO, uaobpaxeHHoe Ha pue. 1.

Mpexae Bcero ykaxurte 8 rpage "Uc-
TOYHMK” naHenn "KOHCTPYKTOpP” nyTh
k aucTpubytmey Windows XP Professional
SP2. Yrobul HauTy aucTpubyTuB aBTOoMa-
TUHECKM, MOXHO BOCMONL3IOBATLCA MyHK-
TOM rmasHoro MeHio "NctodHnk—ABTONO-
MCK” 1 B OTKPLIBLUEMCR OKHe (pMc. 2) oT-
BETUTL Ha BONPOC nonoxurensHo. MNMpo-
rpaMma NpoBEPWT Ha HanM4Me gucTpuby-
TUBA BCE MMEIOLIMECH B KOMMLIOTEPE Ha-
KONUTENM 1 COOBLUMT pe3ynkTaThi MOUCKa.

B rpade "Llenesan nanka” no ymon-
4aHWIO yKasaH NyTe K Nanke, B KOTOPO#H
OyayT cobparbl BCe HyXHbIE ONA 3anucu
Ha CD dainu. OH yka3aH 0THOCUTENLHO
TOW nanku, B KOTOROW YCTAaHOBMEH KOH-
cTpykTop. MNpy HeobGxooMMOCTH MMA Le-
NEBOM Nanku U ee pa3MeLleHne MOXHO
M3IMEHWUTE.

Ha navenu "Moctobpaborka” cnegyer
COOBLMTE KOHCTPYKTOPY, 4TO AenaTsk, 3a-
KOH4MB cobuparts ¢aiinbl B LeNesyio narn-
ky. ECnu oTmMeTuTs nyHKT "Hudero He pe-
nare”, pabora Ha 3TOM 33BEPLUUTCH.
MNpu Buibope nyHkTta "Co3gate 1SO-06-
pa3” Gyger co3naH ¢aiin-obpas CD nog

Hawin haniam?

2

HaiTH AncTpHGYTHE Windows asTOMATHUYSCKH?
{370 MONBT 33HATL MPOAONNMTENLHOS BPSNA)

[ a J§

Her |

()
L)

Puc. 1

Puc. 2

yKa3aHHEIM B COOTBETCTBYIOWEN rpade
UMEHEM.

MNMpw HaNU4KMK B KOMNBIOTERE "NULLYLLE-
ro” npusoga CD wnn DVD nporpamma
PEBuilder MoxeT BHINOMNHUTE 3aNUCh NOA-
roToeneqHoro nakera dainoe Ha CD vnu
DVD. Ons storo HeoBXoouMo OTMETUTL
nyHkT "3anucare Ha CD/DVD". Ho yutuTte,
npu atoMm pucTpubyTtue Windows gomxkeH
HaXOOWTBLCA Ha XECTKOM JUCKE Wnn B ppy-
rom npueoge CD, uHave nporpamma no-
NLITAETCA NMPOM3BECTU Ha HEro 3anuchb.
B nuwywmia npueop CD cnepyer 3apaHee
YCTEHOBUTE YMCTYIO 3aroTOBKY AMCKA.
MporpamMmy 3anucu nyywe oCTaBUTb
npegnaraemylo No ymonyaHuio.

MNomumo danoe onepaumoHHON CUC-
Temul, Ha Windows XPE Live CD moryt

ONUVVAS
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" PI Builder v3.1.10a - [Tharuus X
CrmCoK NNArMHoe B NpoexTe:
| Brxmowero WA | Oadin
: 099 {Baskcs) . 100_base_xpe\=m==(Basics)=m==inf
100 [¥PE] -1- <do not disablel> Windows XPE by Sherpya 100_base_xpel100-xpe-1-sherpya.inf
100 [¥PE] -2- <do not disablal> Base Windows XPE Utis 100_basa_xpelbasexpeutis\100-xpe-2-basexpeutils.inf
100 [XPE] -3~ DialUP+PPPOE+WireLess Internet Connection 100_base_xpe\netaifi100-xpe-3-netall.inf

100 [XPE] -4- Standard 33600bps Modem attached to COM1
100 [XPE] -5- <do not disablel > Postprocessing Saripts
100 [¥PE] -6~ <do not disable!> Russian Language Support

199 {Custom)

200 [XPE] -1- Custom Configure Windows XPE

 BIFFISITEREREEREERED

f
|
|
|

200 [¥PE] -5~ Enable Wallpaper 200_bass_xpe walpaper\200-xpe-S-walpaper.inf
200 [XPE] -6- Disable AutoRun Network Support 200_base_xpe_custom|custompenetcfgl200-xpe-6-custompen. ..
299 {Drivers) 300_drivers_xpe\smwm(Driversysmm,inf
380 WinXP PnP Audio Drivers (+10 Mb) 300_drivers_xpe\oem_ms\msaudio.inf
380 WinXP PrP Modem Drivers (+34 Mb) 300_drivers_xpeloem_ms\msmodem.inf
| 380 WinXP PnP Video Drivers (+25 Mb) 300_drivers_xpeloem_ms\msvideo.inf
| 390 Dwectx 9.0c Update (Feb, Apr, Jun, Aug) (+5 Mb) 300_drivers_xpeloem_msidxSupdate.inf
; 399 {My Plugins): s My Plugins s inf

100_base_xpe\netaifi100-xpe-4-mdm_standard_com1.inf
100_base_xpe'ipostprocessing|100-xpe-5-postprocessing.inf
100_base_xpelrussian|100-xpe-6-russian.inf
200_base_xpe_custom|ssw{Custom)mses, inf
200_basa_xpe_custom|200-xpe-1-customconfigurs, inf
200_base_xpe_custominternat\200-xpe-2-internat. inf
200_base_xpe_custom\bcdw\200-xpe-3-bedw. inf

L__»om |

(

[ ngeexa inf davina |

[

dcbsenms | |

Puc. 3

* BbiTb 3anucaHbl MPUKNaOHLIE NPOrPaMMbl,

KOTOpPHIE NPV 3anyCcKe KOMNboTepa C aTo-
ro gucka BygyT aBTOMAaTMHECKU YCTaHOB-
NEHb B CUCTEME. YYTUTE, 4TO NOocne Waro-
TOBMEHMA OUCKE YCTAHOBUTL ApYrue npo-
rpammel B cucteme Windows XPE yxe
Hesbas, NOCKOMBKY NOLeXalme Koppek-
TUPOBKE NPW TaKOW ONepaumm CUCTEMHLIE
daiins xpanaTcs Ha CD, uamenuts conep-
XMMOE KOTOPOrO HEBO3MOXHO. Tak uto
0 KOMMNeKTOBaHWW HyXHoro Habopa npo-
rpamm cnegyet no3aboTUTLCH 3apaHee.

Nognexawme ycraHoeke B Windows
XPE nporpamMmbl NOMELLAIOT B TaK HA3bi-
Baembie NnarvHbl (Betasku). Kaxabid ua
HUX cocTouT U3 nanku files, B koTopoii Ha-
XoAsATcA Bee aiinkl, HeoOxoguMeie anf
paboTu JaHHOW NpOrpamMMel, U TEKCTOBO-
ro ¢ainna *.inf ¢ MHCTPYKLUMAMK, KOTOPLIM
[OMXHA CnenoBaTs onepaumnoHHan CUcTe-
Ma Nnpu yCTaHOBKE NPorpamMmbl.

OnpepenenHLid Habop NnarvHos no-
CTABNAETCA BMEcCTE C "KoHCTpyKTOpOM
Win XPE". Mx CNUCOK MOXHO YEUOETE B OK-
He, NOABMAIOLEMCH HA 3KPAHEe Nocne Ha-
WATHUA Ha 3KPaHHYlo KHOMKy “TnarvHer’”.
MNpu aTom no ykasaHHomy B rpade "Mc-
To4HUK" agpecy o6a3arensHO Jo/MKEH Ha-
XOAUTLCA OUCTPUBYTUB onepauyuoHHON
CUCTEMBI, lHauYe Ha akpaH Gyper enieege-
Ho coobuyeHue 06 owwmbke. Ecnm BCe B no-
pROKke, TO B OKHe, n3o00paxeHHOM Ha
puc. 3, OTKPOETCH CrNMCOK rOTOBLIX K YC-
TAHOBKE NarvHoB.

Te 13 HKX, B UMEHAX KOTOPLIX COOepXuT-
cA npepynpexaenve <do not disable!>,
HeobxonuMel AnA paboTel CUCTEMBI, MNO-
3TOMY OTK/IOHATE UM U3MEHATE UX HEJlb-
3. OCTanbHbIE MOXHO BKJIOYUTL WK Bbi-
KIIOYUTE, HAXAR HA COOTBETCTBYIOLLYIO 9K-
paHHYIo KHonky. Ho npeaeapurensHo cne-
[yeT BLAENUTb B CNUCKE HYXHYIO CTPOKY.
Mporpamma, CoaepXallancs B BLIKNOYEH-

HOM NnarvHe, yCTaHOBNEHA B CUCTEME HE
Byper.

B pasgen "My Plugins” moxHo poba-
BUTL NIOBOE YUCNO NNAruHOB, OHO OFpPaHu-
4eHO NMWe MHGOPMALIMOHHOM EMKOCTLIO
CD. lpexne Bcero, HYXHH HECKONLKO
nporpamMM, BocCTaHaBnueawwmx uHpop-
MaLMVIo Ha XECTKOM AMCKe, a TakkKe XOTA
6Ll 0gHa aHTUBMPYCHAR NporpaMma.

W3 MHOXecTBa Nporpamm, BOCCTaHas-
nMBawwmx MHbOpMaUMI0 Ha AUCKe, R
npegno4en Easy Recovery Pro 6.04. [nn
pasbueHns gMcka Ha paspens unu npeo6-
pasoBaHua opHoi annoBoOi CUCTEMLI
B Apyrylo, yoobHel nporpammuel Partition
Magic, 7tools Partition Manager u um no-
AobHee. MNpu eeibope aHTUBUPYCHOIM Npo-
rpamMmel cnegyer o6patute ocoboe BHU-
MaHWe Ha ee CnocoBHOCTL BLHIABNATE He-
M3BECTHbIE BUPYChi, MOCKOMNbLKY HET BO3-
MOXHOCTU perynsipHo O6HOBNATE BUMPYC-
Hble 6aaul Ha CD gucke. A Nons3yocs NPo-
rpammoid Nod32. He nomewsaer 1 kakou-
nuBo apxueatop, Hanpumep WInRAR,
a Takxke nporpamma, 3anuchLiBaIoWan uH-
dopmaumio Ha CD 1 DVD, vanpumep, Nero
Burning ROM.

lotoBuie (Gonee coTHM) NnarvHbl ca-
MbiX Pa3HbIX MPOrPamMM MOXHO HaNTK, Ha-
npumMep, Ha MHTEPHET-CTpaHuLe
<http://jhbtyn.narod.ru/plugins.htmi>.
ApxuB Kaxgoro mnaruHa Heobxoowmo
pacnakoBate B OTAENLHYIO Nanky v nepe-
MECTUTEL e B nanky plugin, HaxoOsLLyOCs
B TOW Nanke, B KOTOPYIO YCTAHOBNEH KOH-
CTPYKTOP.

MNnaruk, yxe copepxatimia nporpaMmy,
OCTEHETCR TOMbKO "BKMIOYMTL". ECnu Xe
nanka files nnarda nycra, nporpammy
NpUOETCR NOMECTUTL Tyda CamMoCTosN-
TeneHo. lNpexne Bcero aty nporpammy
(Hanpumep, EasyRecovery Pro 6.04) He-
0OXOAUMO YCTAHOBUTE Ha KOMNLIOTEPE.

3arem ckonupoBaTb BCE COAEpXWMOe
(e Tom uucne nognanku) nankwu
C:\Program Files\Easy RecoveryPro6.04
B nanky files nnarvna.

Hekoropuie nnarvHel, ckayaHvHbie u3
WHTepHera, coCTORT M3 AByx u Gonee yac-
Teit. Hanpumep, nnarvd ESET NOD32
2.51.26 cocrour M3 apxueos nod1.zip
nod2.zip, B KOTOPbIX HAXOAATCA COOTBET-
cTBeHHo daiine nod32.7z.001 w
nod32.7z.002. 3To 4acTu eguHOro apxu-
Ba, PA3LENEHHOIO, BEPOATHO, C MOMOLLLIO
nporpammel Total Commander. Yro6ul co-
6paTb apxve 3aHOBO, HeoGXoaMMO ero Ya-
CTU NOMECTUTL B OOHY Nanky, 3anycrTurb
Total Commander, nepeidTu B 3Ty Nanky u,
"wenkHys” MBILLBLIO no caiiny
nod32.7z.001, &8 menio "daiin” Buibpars
nyHkT "PacnakoBatk”. B OTKpLIBLUEMCR
OKHE cnegyeT ykaszarb, kyga NMOMECTUTb
pacnakoeaHHuei ¢ain, U Haxarbe Ha K-
paHHyilo kHonky “OK". B peaynerare pac-
nakoeku Gyper, kak npaeuno, cospaHa
rnanka, COgepXallas nonHOUEHHBIW nna-
rvH, Ho BO3MOXHO, €€ CoOepXuMoe npu-
OETCA elle pa3 pacnakoeaTk, Hanpumep
(C nomowsio nporpammel WinRAR), npex-
e, 4em nepeHecTy B nanky plugin KOHCT-
pykTopa.

Ana nporpamm, Kotopeie He TpebyioT
3anucei B CUCTEMHOM peecTpe, He Co-
CTaBnAeT TPyAa U3roTOBWUTL NNarMH camo-
CTOATENLHO. PaccmoTpum 3Ty npouenypy
Ha npumepe nporpammel Easy Recovery
Pro 6.04. TMpexaoe Bcero B nanke
C:\pebuilder_xpe\plugin\ cneagyer co-
3pare nanky EasyRecovery, a B Heil —
nanky files. B nocnegHion Heobxopumo
CKONUpoBark Bece dains (BKNOYaa nog-
nankuv) M3 nanky, B KOTOPOW HaxoOouTCH
ycTaHaenueaemaa nporpamma. 3arem
cnepyeT coapate dain EasyRecovery.inf,
TEKCT KOTOporo npweeged B Tabn. 1.



Tabnuya 1

[version]

Signature="$windows NT$"

; BbllenpuBefieHHan CTpoKa AonxHa

3 NPUCYTCTEOBATE B pasjene version xaxaoro
; Gaina CueHapMs yCTaHOBKM, OHA OTAM4YAET
; ero m_,ugyrnx (ainoe C pacuMpeHweM

3 MMeHn inf.

[PEBui 1der]

Name="EasyRecoveryPro 6.04"

; B cTpoke Name pa3gena PEBuilder momHO
;  3ajaTh B Kaewukax nwboe WMA. OHo Byger
; oTobpaxeHo B okHe nporpamms PEBUilder
+ (oM, puc. 3).

Enable=1

i npu Enable=1 nnaruH BypeT BKNKYeH B

; cbopky, a npu Enable=0 - we Eyper,
Help="README , TXT"

[WinntDirectories]
a="Programs\EasyRecovery"”, 2

i MEpEMEHHOM & NPHCEOEHD WMA NankM C

i nporpamvoll EasyRecoveryPro6.04 Ha

i KOMNaKT-AMCKe, B AaHHOM Cayyae oHa byger
; MomeljeHa B nanky Programs\EasyRecovery
; B KOPHEBOW AVDeKTOPHH.
¥SourceDisksF01ders]

iles=a,,]l

; 3Aech yKasaHo, yTo fainu B nanky a

; CnefilyeT CKofMpoBaTh W3 Nanku ﬁ{es.
[software .Addreg]

i MBbopMauMA M3 cneflywumx cTpox Byner

; 3aHeceHa B CMCTeMHui peecTp Windows XPE.

0x2, "sherpya\XPEinit\Desktop", “EasyRecover
y", 2", "¥systemDrive¥\Programs | EasyRecovery
\EasyRecovery.exe”

Ox2, "sherpya\XPEinit\Programs"”, "Pabora ¢ x
ecTrim JHckow\EasyRecoveryFPro 6.047, "§Syst
emprive¥| Programs | EasyRecovery\EasyRecover
y.exe”

Ox2, "sherpya\XPEinit|QuickTaunch", "EasyRec
overy", "%systempriveX\Programs \EasyRecover
¥\ EasyRecovery.exe"”

NMpumeuanne. Kaxbiil ua abaales, HabpaHHbix
HaKMoHHLIM WPUTOM, AomkeH GbiTe 3anucad B
thaitn egmHOR CTPOKO.

CTpoku, Ha4YMHaIOWMECA TOYKOW C 3ans-
TOW, — KOMMEHTapWKM, NORCHAIOLIME Ha-
3HaYeHUe TeX WU WHBIX Pa3agence U Ko-
maHa. Mx moxHo GezboneaHeHHo UCKIo-
YUTb U3 damna.

B nocnegHux Tpex ero CTpokax copep-
*UTCA uHdopmaumsa, Tpebylowasca ana
Cc03aHKsA APMLIKOB COOTBETCTBEHHO Ha Pa-
6oqem crone (Desktop), 8 menio Mporpam-
mbt (Programs) v Ha naHenu GeiCTpOro 2a-
nycka {QuickLaunch). B kaxpoi u3 Hux
yKasaHbl UMA Spneika U nyTe K MCNONHaEe-
MOMy ainny OTHOCUTENBEHO KOpPHERBOI nan-
KM cucTemHoro aucka (%SystemDrive%).
Mmewwmecs B aTKMX CTPOKax KaBbldKu
O4YeHb BaxHH. MX OTCYTCTBUME UNM Henpa-
BU/IbHaA paccTaHoBKa NPUBEAET K Henpa-
BUNbHOW WHTEPNPETaLMK KOMaHObI KOM-
neoTepoM. ECnv co3pnaeats SpnLik, Onyc-
VM, Ha naHenu GLICTPOro 3anycka He Tpe-
ByeTCs, COOTBETCTBYIOLYIO CTPOKY MOXHO
ynanute u3 daiina unu “3aKoMMeHTUpPOo-
BaTh" €6, NOCTABME B NEPBOIA NO3ULMM TOY-
Ky C 3anATon.

MNopo6HbiMm 06pa3omM MOXHO Hanu-
carb CaMOCTORTENBHO MNaruHel ApYyrmx
nporpammM. HekoTopbie, HanucaHHbe
MHOW, NPUNOXEHDLI K CTAThLE B KayecTee
npumepoB. Ux nanku files nyctu, Heob-
X0AMMBIE UCNONHAEMBIE W apyrue daii-
bl CnepyeT NoOMecTUTL TyAa CaMmoCcTOoR-
TensHo. Painel *.inf 3TMX NNarMHoB co-
cTaBfneHbl No ONWCAHHOW CXEME, 3a UC-
KMIOYEHVWEM nNpegHasHa4YeHHoro AOns
nporpammbl “jv16 PowerTools". B Hem

MCNOML30BaH HEMHOIO MHoM cnocob co-
3[0aHUA APNBIKOB.

BLINonHuWe BCE ONWUCaHHLIE NPeaBapu-
TENLHBIE OnNepauvy, CregyeT HaxaTtb Ha
aKpaHHyo kHonky "CospaHuwe XPE Live
CD" (cm. puc. 1). 3tum Bypet 3anywieH
npouecc cbopku onepaLMoHHOM cucTe-
mul. MNpy Nnepeom 3anycke GyneT OTKPLITO
OKHO C NULEH3NOHHBIM COrMalleHUEM, KO-
TOpOEe CnefyeT NpUHATE. 3aTem NossuUTCH
OKHO, B KOTOPOM OTOBPaXaloTCA YXE Bhi-
NONHEHHBLIE W BHINOAHSEMBIE OMepalmu.
Pa6ota npognutea 10...20 MuH B 32BUCUK-
MOCTU OT NPOUIBOAMTENLHOCTU KOMIMBIO-
Tepa, Mo e OKOHYaHUKM HYXHO HaxXaTb Ha
IKPAHHYIO KHOMKY “3akpbiTh”.

WHoraa B npouecce cbopku dukcupy-
I0TCA OWKMOKKM, Yaule BCEro CBA3aHHLIe
C TeM, 4TO NporpaMMe He yaaeTcs HainTu
8 auctpubytvee HekoTopwie danns.

"Pekoppep—3anucate NpoekT” u Ha 3a-
Knagke "3arpy3ka” OTKpPLIBLIErNOCS OKHa
(cm. puc. 4) ybepurecs, 4To nyHkT “Ho-
MONHUTENbHLIE YCTAHOBKW (U1 ONbITHBIX
nonb3oBatenei)” OTMEYeH ranoykoi.
Yrobul 3anucate NOATOTOBAEHHYID WH-
dopmaumio Ha CD, ocraeTcA nepeitu Ha
3aknanKy "3anuce” UM HaxaTtk Ha COOTBET-
CTBYIOLLYIO IKPaHHYI0 KHOIMKY.

Y1o6u1 3arpy3uTts Windows XPE ¢ nony-
yeHHoro CD, nepesanycTute KoMnbloTep
1, BOMOSR B pexXum Hactpoiku BIOS, 3a-
DaiTe NOMCK ONepauuoHHOW CUCTEMBI
B nepeylo odepens Ha CD. MNpu 3arpyake
C Hero Ha akpaH Oyfer BuiBefeHO MEHIO,
B KOTOPOM MOXHO BbIOparh pasnuyHbie Ba-
PUaHTEl BRINONHEHWA 3TOK onepaluu, MNo-
Dpo6HOCTU MOXHO Y3HaTb Ha WHTEpPHET-
ctpatuue <http://bootcd.narod.ru/>.
Buibepute B MeH0 nyHkT "Windows XPE"

B
Super Video CD
1 C 3urpwoses nor. pexisomam Lo
AN Herrpeas et par
|| G ®adnotpsn

CD-ROM Futpra)
Puc. 4

C60opka CUCTEMBI B 3TUX Cy4anx 3aKaH4u-
BaeTca Heypgaudei. lNpoBepere, HTO MC-
noneb3yemelin gucTpubytue — WMEHHO
Windows XP Professional SP2 RUS, a He
Apyras BepCus Unu "nvparckasn” Konus.

Ecru po Hasana cbopku Guin oTMeYeH
nyskt  "3anmucate wa  CD/DVD”"
{cm. puc. 1), no ee ycnewHom 3aeeplle-
HWUM HEME[/IeHHO HaYHeTCR 3Ta onepaums.
Ecnu xe nuwik co3nana nanka ¢ onepauu-
OHHOW cucTemol (Bbin OTMEYEH MYHKT
"Husero He penatk”), ee ConepXumoe
npugerca nepeHectw Ha CD camocTos-
TensHO. PaccmoTpum, Kak aro caenarb
C MOMOLLBI0 PacnpocTPaHeHHoW npo-
rpammel Nero Buming ROM.

3anycTus ee, OTKPOWTE HOBbIA NPOEKT,
ebifpae nyHkT mMeHi "Painn—Co3paTts”.
B OTKpLIBLUEMCH OKHE HYXHO Bbibpartb
nyHkT "CD-ROM (3arp.)”. 3arem cnenyer
NepenTH Ha BKiaaky "3arpyska’ u ycTaHo-
BUTL BCE NapaMeTpbi, Kak Ha pue. 4. [lo-
BONbHO ANIMHHAR CTPOKa C umeHem daiina
o6pa3a 2arpy3o4HOro CexKTopa, He ymec-
TUBLUAACA B NpegHasHaYeHHOM Ans Hee
okHe nyHkTa "Maiin obpaza’, NonHOCTLIO
BBIMAAUT Tak:

C:\pebuilder_xpe\BartPE\BCOW\LOADER .BIN

Tenepks HAXMUTE Ha 3KPAHHYIO KHOMKY
"Hoewit". OTKPOETCR APYroe OKHO, B KOTO-
pOM Crneayer CKONUMpOBaTk BCe COAepXu-
moe nanku C:\pebuilder xpe'\BartPE\ ua
nona "MNpocm. dainoe™ 8 none "ISO1".
Hanee Boifepure NYHKT MaBHOIO MEHIO

¥ HaXMuTe Ha knaeuly Enter. Mo okoxua-
HWM 3arpy3KM Ha akpaHe noseutcs “Pabo-
YWMiA CTON", NPaKTUHECKK HE OTNMYaKOLLMIA-
ca oT ananoruydHoro 8 Windows XP. Ecnu
npu NoaroToeke K sanuck CD BBeCTU B Ok-
HO nyHkTa "Paiin obpasa” (puc. 4) cTpoky

C:\pebuilder_xpe\BartPE\bootsect.bin

EMECTO yKa3aHHO# paHee, cuctema crap-
Tyer 6e3 npenBapurensHOro BeiBoga 3a-
TPY304HOIr0 MEHIO.

Bo epema paboTsl C onepaumnoHHo i cu-
cremoil Windows XPE cnegyeT cobnicgars
HekoTopeie npasuna. CucteMa pacnono-
weHa Ha CD, a ato o3Hauaert, 4To mobas
MonNbITKA UBMEHUTE HAXOAALLMECH HA HEM
daiinbl NOTEPNUT Heyaadwy, noatomy bec-
MONe3Ho MNuTATLCA YyCTaHaBnueaTk gpai-
BEpLI UK NPOM3BOAWTE APYIVE AENCTBURA,
B NPOLIECCE BbINOMHEHUA KOTOPLIX Heob-
X0AUMa 3anuck MHPOPMaLMK Ha CUCTEM-
HbIA OWUCK.

Ons HopmansHOro pa3BepTLIBaHUA
onepauMoHHOM cucTemMbl TpebyeTca kak
MuHUMyM 128 MGaiiT oneparueHoi na-
mATK (64 MBaitt — ons OC, kak MUHUMYM
40 M6 — pna RAM-gucka, octansHoe —
ans pabortel nporpamm). MNo ymMonyavuo
dalin nogkadku He UCnonb3yeTcs, Ho,
ecnu TpebyercA Gonblwe onepaTMBHOW
namsTH, YEM YCTEHOBJIEHO B KOMMbLIOTE-
pe, ero MoXxHo 3agelcTeosars. a8 aTo-
ro, npouwgs nyte “lMyck—[llporpam-
Mbl—AOMUHUCTPUPOBaHue—BupTyans-
Has namaTte—BbiGpare ouck ana daitna
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; Serial Mouse

; [sourcenisksFiles]
;sermouse.sys=4

; [Setupreg.Addreg)

;0x1, "cControlset001\services\sermouse",
;0x1, "controlset(01\services\sermouse",
;0x2, “controlset001\services\sermouse"”,
;0x4, "controlset001\Services\sermouse”,
;0x4, "controlset001\Services\sermouse”,

10x4, "controlset(01\services\sermouse",
;0x4, "controlset001\services\sermouse”,

nogkauku”, B OTKPHIBLUEMCS OKHE Cnefy-
eT yka3aTb AMCK, Ha koTopom Byner opra-
Hu3o0BaH ¢aiin nogka4ky, U paaMep sTo-
ro ¢aiina.

Ecnu nporpamMma ans npasunsHoRl pa-
6otk TpebyeT MoaudUKaLMm Kakux-nubo
¢dannos, To npu 3anycke ¢ CD oHa moxeTr
paboTtark HekoppekTHo. MNpexae 4em 3a-
Myckarb Takylo Nporpammy, ee cnegyert
ckonuposaTtk ¢ CD Ha RAM-guck. Yrobul
Kaxauid pa3 BPy4HYID HE KONUpOBaTh
nporpammy, ee NOMELLAI0T B caMopacna-
KOBLIBAIOWMIWCA apXuMB, CO3OaB ero, Ha-
npUMEpP, C NOMOLWbLID MPOrpammol
WinRAR. B cueHapuu pacnakoBKu [on-
*eH BuiTh ykazaH B:\ B KauecTBe gucka-
npvemHuka. Apneik Ha pabouem crone
WNK B MMaBHOM MEHIO [OMKeH yKaauiBaTb
Ha 3TOT APXMB.

OTpenakTMpoBas COOTBETCTBYIOLUM
o6pasom ¢ann 200-xpe- 1-customeconfig-
ure.inf  (pacnonoXeHHeId B  nanke
C:\pebuilder_xpe\plugin\200_base_xpe_c
ustom), MoxHO A06aBUTL UK YAANUTE HE-
KOTOpPbIE APMBIKWU, UBMEHWUTL pa3pelueHne
akpaHa (no ymonuaHuwio 1024x768 nkc.,

Tabnuua 2

"pisplayName”, "serial Mouse Driver"
“Group”, "Pointer port”

"ImagePath”, "system32\drivers\sermouse.sys"
"start”, Ox3

"Type", Ox1

"Errorcontrol™, Ox1

"rag", Ox4

32-paspsgHoe npeacraBneHue LseTa)
1 MHOTOE Opyroe.

Mo ymMon4aHuio BO3MOXHOCTE MCMONb-
30BaThk Mbilb, nogknodaemyw Kk COM
rnopTy KOMMeOTEPa, B CUCTEME OTCYTCT-
ByeT. YTo6bl paspelnTs UCNoNbL30OBaHWUE
TaKoh MbllLK, HainauTe B daine "200-xpe-
1-customconfigure.inf® dparmenT, noxa-
3aHHLA B Tabn. 2. U3 ecex ero crpok,
KpPOME nepeod, yaanure CUMBONLI TOYKU
C 3ansToii B NepBOii NO3ULIMKA.

K cTatee NpunoXeH naMeHeHHsIn dain
200-xpe-1-customconfigure.inf, B koTo-
pPOM YCTaHOBNEHO pa3peLLeHuEe 3kpaHa
800x600 nkc npu 16-paapagHom otobpa-
XEHUW UBETHOCTH, Pa3pEeLeHo nopKIo-
yeHWe muilK k nopty COM, a Takke oTob-
PaXeHWEe CNWCKa TMNOBLIX 3334 B Nankax.
B nanke  C:\pebuilder xpe\plugin\
200 _base xpe_custom 3TtuM dannom
cnenyeTt 3aMeHWUTb OAHOMMEHHBIA. [Npen-
BapUTENLHO PaHee HaxoOWBLUMIACA Tam
daiin XenarensHo COXpaHuTL NOL, APYriM
WMEHEM.

Y1066l 3aMEHUTL POHOBLIA PUCYHOK
pabouero crTona, HalwguTe B Nanke

C:\pebuilder xpe\plugin\200 base xpe c
ustom\wallpaper d¢aiin wallpaper.bmp
W 3ameHuTe ero annom C HyXHbIM pu-
cyHkom oOnAzatensHo B ¢opmarte bmp,
NPUCBOME emy TO Xe umsa. Paiin gpyroro
dopmara cnegyet ¢ NOMOLLLIO rpaduyec-
Koro pepaktopa (Hanpumep, Paint) npe-
o6pa3oBath B yka3aHHblid popmar.

Mocne ycTaHOBKM B KOMNLIOTEDE NpO-
rpammbl PEBuilder Ha "Pabosem ctone™ kpo-
Me ee CcoDCTBEHHOMD ApnbiKa "KOHCTRYKTOR
XPE Live CD” noseutcs ewe oguH — “flo-
GasneHwe ppaieepoe”. C ero nNOMOLULIO
3anyckalT nporpammy, NPOWM3BOLALLYIO
NOUCK YCTAHOBNEHHLIX B CUCTEME ApaiBe-
POB 3BYKOBO# KapThl, MOLEMA W NMPOHKX YC-
TponcTe. ECin no OkoH4aHuKM noucka or-
METUTL B NMOSBUBLUEMCS CrMWCKE HYXHble
ApaiiBepbl ¥ HaxaTb Ha 3KPaHHYI0 KHOMKY
"Coapatk”, B nanky C:\pebuilder_xpe\
plugin\300_drivers_xpe 6yayT noMeuieHs
nnaruHe 3TUX ApaBepos.

KoHe4yHo, BCce U3MEHEHUA HYXHO Npo-
M3BOAMTL OO0 3anuMCK NOArOTOBNEHHOM
"cBopkun” cuctemsl Windows XPE Ha CD.
B npuHUMne AnA XpaHeHus 1 3arpy3ku cu-
CTEMBI MOXHO MCNOML30BATE U APYroi Ho-
cuTent MHGOPMaLMKU OO0CTaTO4HOIO 06bL-
ema, Hanpumep, FLASH-guck ¢ wHTep-
deiicom USB.

mmmmmrﬂbq//
ftp.radio.ru/pub/2007/05/xpe.zip>.

Peagaxktop — A. Jonrwid, CKDUHILOTH — 88TOpa

YCTPOMUCTBO AN TECTUPOBAHUSA
Li-ion akkymynatopoB

0. T'YMEPOB, A. 3YEB, r. YneaHoOBCK

B HacTofllee BpeMs JINTUH-NOHHHBIE (Li-ion) akkymynaTopel sce
wupe NnPpUMeHsIOTCR AN1A NMUTaHnAa pasnuYyHOW NopTaTuBHOW paawno-
anexTPOHHOW annaparypsi. B nepsylo ovepens, 3170 3HaYUTENbHARA
YacTb COTOBbIX TesiepOHOB, YUC/10 KOTOPbIX TONLKO B Hawe# cTpaHe
cocrTasnfer AeCcATKU MUISTMOHOB. AKKYMY/IATOP — BaXHas 4acTb CO-

TOBOro tenegoHa, NoCcKONbKy OT

ero kayecrBa 3aBUCHT Kak Hagex-

HOCTb CBA3M, TaK U NPOAO/MXATENbHOCTL paboTel 6€3 noa3apanku.
CroumocTs Li-ion akkyMmynaropoB elje cpaBHUTENbHO BbiCOKa, No-
8TOMY BaXHO OLUEHUTbL MX CBOWCTBA M MPUHATL pelieHne O 3ameHe
Mnu npogonxeHmn sxkcnnyarayuwu. flomoxer B 3TOM YCTPOMCTBO,
onvcaHWe KOTOPOro npeanaraeTCca BHUMaHWIO YuTaTenen.

CTPOWCTBO MPpepHa3HadYeHo Kak AJA

TECTUPOBaHWA, Tak U 3apsagku Li-ion
aKKyMyNsiTOpOB C HOMMHAMbLHLIM HAMpPa-
xeHuem 3,6 B, KOTOpLIE LUMPOKO NpUME-
HAIOTCA B COTOBHIX TenedoHax u apyrown
panuoannaparype. OHo No3sonser onpe-
[ENnATL OCHOBHLIE NapamMeTpsl akKymysisa-
TOpa ¥ NPOBOAMTL TPEHWUPOBKY, KOTOpPas
MOXET YACTUYHO MU NONHOCTLIO BOCCTA-
HOBWTE €ro eMKOCTL. Pabouuii umMkn co-
CTOuUT M3 Tpex 3tanos: "lepeudHan 3a-
papka”, "Paspspgka” u "OkonuyarensHas
3apapka”. HecmoTtps Ha ToO yro Li-ion ax-
KYMYNSiTOpbl HE 06NafaloT Tak HasbiBae-
MbiM "addekTom namaTh”, Ucnons3osa-
HME TAaKoro LMKNa 4acTo CKaablBaeTcs MNo-

NOXUTENBHO HA MX "CamoyyBCTBuKM". 31O
BaXHO B TEX CMy4asx, KOrja HOBbIA aKKy-
MynsTop npuoBpecTu 3aTpyoHUTENBHO
Wi HEBO3MOXHO, A2 W CTOMMOCTb TAKOro
BOCCTAHOBMIEHWA HE UOET HW B KaKoe
CpaBHEHWE CO CTOMMOCTBLIO HOBOIO akKy-
MynATOpa.

YCTpOWCTBO nO3BONAET ONPEfEnUTh
€MKOCThL aKKyMynaTopa Npu ero paspaoke
1 EMKOCTb, NONY4aeMyio Npu 3apagke, 4To
NMoMOraeT NPUHATL PELLEHUE O Lenecoob-
PasHOCTM Eero gansHenllei akcnnyara-
umu. Mo onwiTy aBTopos, oo 80 % akkymy-
NATOPOB, BuibpakoBaHHbix 6e3 TecTvposa-
HWA, OKa3LBAOTCA NPUIroaHLIMK ANA
[anskHeMLWero NcnonL3aoBaHuA.

OcHOEBHBIE
TEXHWHECKWE XapaKTepPUCTUKN
HanpsxeHwe nuranua, B . ... ... 12...15
Motpe6naemuiii Tok, He Go-

NEE, A .. e 0,4
Tok 3apagku 1 paspsgku, A ... ..... 0.3
MakcumansHas pervcrpupye-

Maf eMKOCTL, A4 . ........... 9,99

Cxema ycTpOWCTBa nokasaHa Ha
pme. 1. Ero ocHoBa — MUKPOKOHTPOAMNEp
PIC16F870, oH paboTaeT no nporpamme,
KOOW KOTOpPOW npuBepeHsl B Tabnuue.
MukpokoHTpONNER WUMEET BCTPOEHHbLIN
ananoro-uMdpoeoit npeobpazoBarens
(ALIM), c NOMOLWBIO KOTOPOro M Ocylue-
CTBARETCH KOHTPONb 33 HaNPAXEeHUEM aK-
kymynstopa. [ns MHOMKaUMKM PEXUMOB
paboTel M EMKOCTM WMCNONb30BaH TPex-
paspagHein UMGPOBOI CBETOOWOOHbINA
vHomkatop HG1, neesomanysarens HA1
HeoBxoaMM ans Nofauy akycTUHECKOro
curHana. Ha mukpocxeme DA4 y peancTo-
pe R16 cobpaH crabunuaatop Toka 3a-
PROKM aKKymMynaTtopa, & Ha anemeHTax
VT7, DAB, R20, R25 — crabunmaaTop To-
Ka paspaaku. TpaHaucTopsl VT1—VT3 yn-
PaBNAT aKyCTU4ECKMM Nbe3ouanyyare-
nem u pene K1, K2 cooteercreeHHo. Bul-
6op Ana KOMMyTauMu akkymynatopa pe-
ne, a He noneebIX TpaH3ucTopos, obyc-
NOBNEH TEM, 4TO 3TO NO3BONRET UCKIO-
4UTb 3HAYUTENbHLIE pPaspROHbIE TOKU
B Ciy42e HEenpasuneHOro NOOKIIOHYEHUs
aKKymynaTopa k ycTpoucrasy. Ha mukpo-
cxeme DAS cobpaH komnaparop Hanps-
XEHWA, KOTOPbIA BMECTE C 3nemMeHTamu



VT5, R17, R18, R21 u C10 o6pa3ayer ¢op-
MUWPOBAaTENb CUrHaNa NOAKNIOYEHUS unu
CHUXEHWUA HAMNPFXEeHUs nurtaHusa. KHon-
kamu SB1 "Myck” u SB2 "Q..," ynpaensior
pexumamm paboTel yCTPOWCTEA.

Ang nuTaHuA y3noB YCTPOWCTBA MC-
nonb3oB8aHel Tpu ctabunuaatopa Ha-
npsxenus. Mukpocxema DA1 dopmu-
pyer obpa3suoBoe Hanpsxeuue Ana
ectpoerHoro AUMN, DA2 nuraer ceerto-
AovogHelid uioukaTop, a DA3 — mukpo-
KoHTponnep. Takoe pasgeneHwe obyc-
NOBAEHO TEM, HTO NPWU BLIKMIOYEHUW
npubopa nuraluwee HanpsaxeHue Ha
MUKPOKOHTpONNEpe [MOOMXHO CoXpa-
HUTLCA Ka8K MOXHO nonblie, 4Tobbl OH
ycnen 3anucartk CBOe TeKyLiee COCTOR-
HWE BO BHyTpeHHee Pl3Y. 3to noaeo-
nAET npogonxute paboty ycTponcrea
B CNy4ae, ecnu NUTauee HanpaxeHue
cHosa skno4eHo. [uog VD1 3awmuwaer

OT HEenpaeunLHOW MONAPHOCTU HanpA-
MEeHUA NUTaHuA,

ObecneyeHa MHOMKALWA CRegyiowmx
pexumMoB paboTsl:

— "UcxogHoe cocTosHue" — BO BCeX
paspagax MHOVKaTopa Hynu U MUraeT e-
CATUYHaA 3anATas;

— "MepeuyHan 3apaoka” akkyMynaTo-
pa — BO BCEX pa3psaax uHaMKaropa Hynm
W MUraeT CTapLumin pa3psa;

— "Pa3pspka” akkymynaropa — mura-
€T CpeaHwii paspsg MHAUKaTopa;

— "OkoHuarensHan 3apApka” aKKymy-
NATOpa — MUraeT MNagluniai paspag uH-
Aukaropa,

— "KoHey, yuMkna” — Ha WHOUKaTop Bbi-
BENEHO 3HaYeHWe EMKOCTM, KOTOPYIO aK-
KYMYNSTOP OTAAN NPY pa3proke.

MNepexoa OT NEPBOro pexuMa Ko BT0-
POMY, @ 3aTEM U K TDETEEMY CONPOBOX-
[AeTCA YEThIPEMA KOPOTKUMM aKyCTHHE-

CKMMUW curHanamu. 3aeeplieHve uukna
CONpPOBOXAAETCA NATHLIO [IMHHBIMK aKy-
cTUYeckumu curHanamu. Kpome Ttoro,
NPU BO3HUKHOBEHUM ABAPUIAHBIX W He-
WTATHLIX CUTyaumin, Hanpumep, obpuiBe
B Lienu NoAK/TI04EHMA aKKyMynaTopa, no-
HUXEHUM HANPRXEHWA aKKyMynaTopa o
2,5 B u meHee, a Takxe npu Henpaeunb-
HOW NONAPHOCTU NOAKMIOYEHUA aKKymy-
NATOPa Ha4YHYyT MWUraTb BCE pa3paasbl
CBETOAMOAHOIO MHAMKATOPA W 383BY4MNT
akycTu4eckuin curkan "SOS” (kopom
Mopaze).

Mocne nogayu HanpsXKeHUs NUTaHUA
yCTpoiACcTEO ByfeT HaxoauThCa B pexuMe
"WcxogHoe coctosvue”. MNogknioyme ak-
KYMYATOP, CneayeTt HaXaTb U OTNYCTUTL
kHOMNky SB1 "TMyck”. OTCcyTCcTBME CUrHa-
noe 06 aBapuiiHOW CUTYaUMM O3HA4aer,
4To HayuHaetcs “TepBuyHan 3apagka”
akkymynatopa crabunbHelM - TOKOM
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0,3 A. Ecnu 2a3By4MT curHan TPEBOIW,
TO HeoBXOAMMO NPOBEPUTE, NPaBUMBHO
N NOOKMIOYEH SKKYMYNATOP W KaKoe Ha
Hem HanpsxeHue. Korga B npouecce 3a-
PAROKM HANPAXEHWE Ha BKKYMYNATOPE 00-
cTurHeT 4,29 B, yCTpoWCTBO nepexnio-
4UTCH B pexum "Pa3psaaka” ctabuneHbim
tokoM 0,3 A. 3HaueHuss 3apfAOHOro
W paspAaHOro TOKOB BeibpaHbl Kak KOM-
NPOMUCCHLIE, MCXOAS M3 COKpPaLleHus
BpemeHu pabovero umkna v 6esonacHo-
CTK ANS OCHOBHOW HOMEHKNATYPH! 2KKY-
MYNATOPOB COTOBLIX TENegOoHOB.

Mpn CHYXeHUM HANPRXEHWA Ha akky-
mynsTope o 2,7 B npouzoiipeT nepe-
KnioveHue B pexxum "OkoHuyaTensHan 3a-
pRAOka”, no 3aBepLeHn KOTOpPOoro yCT-
POMCTBO NepenaeT B pexum "KoHew, umk-
na". Ha ceeTognmogHoOM uHOukarope Oy-
OeT UHAMUMPOBATLECH 3HAaYEHME EMKOCTU
akKymynATopa B amnep-yacax npu ero
pazspsaake. MNpu Haxatum Ha kHonky SB2
"Qsap” BYAET MHAMUMPOBATLCA 3HAYEHVe
EMKOCTH, KOTOPYIO 8KKyMYNATOP NONy4un
npu 3apapgke. MNockoneky HanpsxeHwe,
L0 KOTOPOIro 3apAXaeTCs akKyMYMNATop
B OaHHOM YCTPOWCTBE COCTaenser
4,29 B, T0 eMKOCTb, NONy4aemMan akkymy-
NATOPOM, Ha 6...10 % MeHblue, Yem npu
3apaake B cotoBoM Tenegoxe. [n\ ne-
pexopna B pexum "McxopgHoe cocTosHue”
HaXmMalT M OTnyckakT kKHonky SB1
"Myck”, nokasaHws uHAWkaTopa obHyns-

106

Puc. 2

IOTCA W aKKyMYNRTOP OTCOEAUHAIOT.
B nio6oM pexume Haxatuem Ha KHOMNKY
SB1 "Myck” pnutensHocTeio He Gonee
2C MOXHO nepeBecT YCTRPOMCTBO
B pexum "McxoaHoe cocTosHME”, a no-

BTOpPHBIM HaXaTUeM 3anyCTWTb HOBBIM
pabouunii uukn. Ecnu Ha nwobom artane
uMKNa B Lenu akkyMmynaTtopa npousoinger
0BpLB, TO NOSBUTCHA COOTBETCTBYIOWAR
WHOMKALMA ¥ 3a3By4UT CUTHAN TPEBoru.
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MNocne ycTpaHeHUs Hewc-
npasHocTu pabouuii Lukn
6e3 notepu WHGOPMaUMK
NPoOACMKUTCS AanbLue.

B yCTpOWCTBE MOXHO
NPUMEHUTE OKCUMOHBIE KOH-
pexHcaropsl K50-35 nnm ana-
NOTU4YHLIE, OCTanbHLIE —
K10-17, peauctopsl — MIT,
C2-33, npuuem R16 u R20
MOXHO W3roToBMTL (Kak
y aBTOPOB) CaMOCTOATENBHO
W3 OTPE3KOB BbICOKOOMHOIO
NpoBOgA, UCTONL30BAB pPE-
auctopsl MJIT-0,5 kak kap-
kac. fuon VD1 — BeINpAMU-
TENBHLIA ManorabapuTHbIR
C [OnyCTUMbIM TOKOM He
menee 0,5 A, VD2—VD4 —
niobbie ManoMOLLHLIE Bbi-
NPAMUTENLHLIE WKW UM-
nynecHeie cepuii K103,
KO521, KA522. TpaHaucTo-
pal VT1—VT3 — KT3102 ¢
mobuiM OykBeHHBIM MHAEK-
COM WNM aHanoruyHbIe;
VT4—VT6, VT8 — KT3107 ¢
MoBbiM DYKBEHHBIM WHAEK-
COM WNU  aHanoOTrMYHLIE;
VT7 — IRLZ44, IRF510 v ana-
noruyHee B kopnyce TO-220;
DAS5, DA6 — KP142EH19.
KBapLieBbiit pe3oHaTop MOX-
HO wucnons3oeate ZTT/MG
C Tpems BbLIBOOAMM CO
BCTPOEHHBIMY KOHOEHCaTo-
pamu, B TAKOM CNy+ae KOH-
AeHcatopul C' u C" He ycra-
HaenveaiT. Ecnu npume-
HUTb OObIYHLIA KBAPUEBLIA
pea3oHarop, HanpuMmep,
PK169 wunu ananoruuHbiiA
WMMOPTHLIA, TO 3TK KOHOEH-
caropsl Heobxopumel. Pene
K1, K2 — TRG5-12VvDC unu
8HANOMMYHLIE C HanNPFXeHW-
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EMKOCTbL A Y

KOHTPOINEP
AKKYMYNATOPOB
Li-lon

em cpabateieaHus 10...12 B; HA1 — nbe-
30KepaMUHECKUIA SKYCTUYECKMI Many4a-
tens HCM1206A, HCM1212A v aHanoruy-
Hble guamMeTtpom He Gonee 14 mm. [poc-
cene L1 MOXHO 3aMeHuTb Pe3ucTOpoMm
HOMMHANOM 1...3 KOM, HO FrPOMKOCTb CUr-
Hana yMEeHbLLUTCR.

Bce petany CMOHTMPOBaHEI HA NeYar-
HOWM Nrare M3 O4HOCTOPOHHE GoNLrMPo-
BaHHOIO CTEK/IOTEKCTONUTA, 3CKU3 KOTO-
poit nokazaH Ha pmc. 2. Mukpocxemsl
DA2, DA4 v TpaHauctop VT7 ycraHaenu-
BalOT CO CTOPOHBI MNEYATHLIX NPOBOOHW-
KOB. KOHCTPYKTMBHO YCTPOWMCTBO BhINOA-
HEHO cnepylouwmm obpasoMm. Mnaty Ha
CTOMKaX YCTaHaBNWBAIOT HA OIOpanoMu-
HUEBYIO NNACTUHY, BLINONHAIOLLYIO PYHK-
UMK TENNCOTBOAA, K HE Yepes3 n3onmpy-
owMe NpPoknagku KpPenar MUKPOCXemMy
DA4 v TpanaucTtop VT7. MNnactuHa cnyxmuT
OHOM, CBEPXY NNaTy HAKPLIBAKOT KPhILLKOH
C OTBEPCTUAMM 018 BUNOK, CBETOAMOLAHO-
ro MHOAMKATOPE M TONKaTenei KHOMOK.
BHelwHWn B4 CMOHTMDOBaHHOW naTkl
rnokazaH Ha pme. 3, a cobpaHHoro ycr-
poOMCTBA — Ha pUc. 4.

HanaxueaHue ceopMTCA K nopbopy
peauctopoe R16 u R20 gna ycraHoeku
3Ha4YEeHUM TOKA 3apsaky W paspRakuy, pas-
Hiix 0,3 A, penate aTo nyslwe 683 MMKPOo-
cxemel DD1. Mexay esieopom 1 DA4 u 06-
LUMM NPOBOLAOM NOCNEAOBATENBHO BKIIO-
yawT amnepmerp u peauctop 10 Om
MouwHocTeo 1 BT v nogbopom peauctopa
R16 ycranaenueaioT Tok 0,3 A. 3arem
aMnepMeTp C Pe3uCTOPOM BKNIO4EI0T
MeEXay NUHUEN nuTaua +12 B u ctokom
TpaHaucTopa VT7 u nog6opom peaucro-
pa R20 ycranasnueaiot Tok 0,3 A. Nocne
3TOro yCraHaenueaioT mukpocxemy DD1
M NoAawT HanpaxeHwe nuTtadHua. MNpu
NEPBOM BKMOYEHWUM HAa CBETOAWOAHOM
MHOMKATOPE MOABUTCA NPOWU3BONBHOE
yucno, HeobXoauMO HaxaTk Ha KHOMKY
"Myck” gna Toro, 4To6ul OOHYNUTEL Moka-
3aHWA, a 3aTem oTKIIYUTE NuTanue, Mo-
CNE 3TOr0 YCTPOWCTBO MOXHO BKNIOYETH
B LUTATHOM PEXUME.

Peiwexve 0 npurogHocTM NpoTecTu-
POBaHHbLIX aKKYMYNATOPOR K AansHenwen
aKcnayarauum NpUHMMAEETCH Ha OCHOBE
NONyYeHHLIX pe3ynsTartoB. ECnu eMKoCTb
npu paspaaoke cocraenaer 70...80 % or
HOMUHANBHOW, TO TAKME aKKYMYNATOPLI
MOXHO 3KCnnyaTupoearte U gansiue. Ec-
nu xe Habnopaerca Gonee 3HAYUTENL-
HOE CHUXEHWE eMKOCTHM WMnKu 3HadYeHue
Q.. npeebiwaer Ha 10...15 % 3HaveHme
HOMMHANBHOW EMKOCTH, & TaKKEe Npouc-
XOOWT Harpee Npu 3apsake, oT 3Kcnnya-
TauuK TaKOoro akKkymynaTopa chnefyer
BO3gepXaTtecA. MNpu NnepBoHaYansHOM
otbope akkymMynaTopos O1A TECTUMROBA-
HWA CNeyeT NPOBEPUTEL HANPRXEeHWEe Ha
Hux 6e3 Harpyaku. Ecnu oHo mexee 3 B,
TO cywecteyeT Gonblwan BEPOATHOCTbL
nNNoxXKMx napaMeTpoB, ecnM MEeHee
2,5 B — Tpartutk BpeMA Ha TECTUpPOBa-
HUe, KaK NpaBunNo, HET CMBICHA.

Or pegampm. lNporpammioe ofecneve-
HME HaxoOouTeR Ha wawem FTP-cepsepe no
anpecy <ftp://fip.radio.ru/pub/2007/05/
test.zip>.

Pepaxtop — M. Hevaes, rpagwka — M. He4aes,
¢oTo — asTopa
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MUN mowHocTtbio 100 BT
Ha lUWUN kouTponnepe K1156EY2P

E. MOCKATOB, r. TaraHpor PocTtoBckoii o6n.

B HacTosiLjee BpeMs CYLIeCTBYIOT TPH OCHOBHbIX NyTH pa3spaborku
HMAOYNbCHBIX MCTOMHUKOB nutauna (UUTN). MNepebiii — Hcnons3oBa-
HHWE TONbKO AWCKPETHBIX 3NIEMEHTOB, BTOPOH — COYeTaHue masno-
MOLYHLIX MHKPOCXEeM M MOLYHbIX KOMMYTHPYIOUHX TPaH3HCTOPOB,
TPEeTui — NPpUMEeHEeHHE MHUKDOCXEM C BHYTPEHHHUMM MOLWHLIMW TPaH-
3ucTopamu. lMepBbii nyTs, Mo koropomy wnu B 80-x rogax npowino-
ro Bexa, MoOpanbHO ycrapen, ero onpasfanve — LWHWPOKas pacnpocr-
paHeHHOCTb U HebonbLas CTOMMOCTb QVICKPETHBIX 3N1eMeHTOoB. Tpe-
TMH NyTe Hanbonee nporpeccuBeH, MNOCKOMbKY NO3BONMAET CyLWecT-
BEHHO COKPaTHUTb YHCJIO 3N1EMEeHTOB U BpEeMsl U3rOTOBMEHUN UCTO4-
Huka. OgHaKo MHKPOCXeMbi C MOLYHbIM Bbixogom gns UNI noka euje
Aoporu u HefoCTaToYyHo pacnpocrTpaHenbl. Mpu paspaborke npepg-
naraemoro UMI eeibpax BTOpO#H NyTh, NOCKONLKY, MO0 MHEHHIO ABTO-
pa, oH obecneynBaer 3Ha4yMTebHOe YMEHbLIeHHEe CTOMMOCTH M Bpe-

MeHH U3roTOBNeHWA YCTPOMCTEA.

pepnaraemblidi AN npenHasHadveH

ons nutanua YM34 v gpyrix aHano-
TMHMHBIX Harpys3ok Hanpsxenuem 27 B.
WU MOXHO NUTaTL HE TONLKO NEePeMeH-
HbiM HanpsxeHvem 220 B ¢ vacToToin go
5kl4, HO U NOCTOAHHLIM HanpAXeHwem
310 B 15 %.

OcHoBHBIE
TeXHUYECKME XapakTepmcTukKu

MakCrvMankHbBIA TOK Harpy3ku,

.......................... 3,7
BeixogHoe HanpsaxexHwe, B
0ES HAFPYBKM o v s oiris i aoials v e ad 28,6
npyM MakCHMMansHOM TOKe
HATRVEEW o o c v o wsinnm smeri et 27
Tok cpabarbiBaHua 3aWmTel, A ... ... 3.8
MakcumaneHas amnaurtyna
nynecaumia, mB ... ... ... ... 30
Yacrtora npeobpazosanms, kKl ... ... 70
KMNO npy makCuMansHOM Toke
HArPYAEW; 360 st s e siasratle 83

Cxema UMW nokasanHa Ha pmc. 1. Oc-
HOBA YCTPOWCTBA — ABYXTaKTHEIN npeob-
pasoearent (MHEEPTOP) BbINPAMAEHHOMO
HAaNPAXEHUA CETW Ha MOLLHBLIX NONEBbIX
Tpanauctopax VT1, VT2 ¢ BHewHMM BO3-
OyxaeHneM OT reHepaTopa Ha MUKpOCxe-
me DA2.

Mnaekas BctaBka FU1 cpabarwiBaet
TONBKO B CNy4ae HEeWCrnpaBHOCTW, NO-
CKONbLKY MUKpocxema DA2 o6ecnedvneaeT
3alWmMTy OT Neperpysku no Toky. Bapuc-
Top RU1 sawuwaer BXOAHYK UENb OT
MMNYNLCOB Ype3MepHOon amnnuTyas. Pe-
auctop R1 orpaHvumBaeT nyckoBOW TOK
B MOMEHT BKIOYEHMSA B ceTk. Ero nocne
zanycka MUM wyHTupytoT konTakTel K1.1
pene K1. 370 npekpallaeT pacceMsaHme
MOWHOCTK Ha pesucTope W NoBblLLAET
KNg WWUn. Kongencatoput C1—C4 un
neyxobMoTO4HEIA gpoccens L1 oBpasy-
0T CETEeBOW MOMEXOnoaaBNAoLMN
GUNLTP, NPenoTBPaLLAIOLLMIA NPOHWKHO-
BEHME BBICOKOYACTOTHLIX NYNLCALUMIA, CO-
30aBaeMbix MHBEPTOPOM, B NUTAKOLLYIO
cetb. [uoaHblil Moct VD1 — BeInpsmu-
TElNb CETEBOr0 HANPAXEHMUSA.

leHepaTop UMNyNLCOB BO3BYXOeHWA
BuinonHeH Ha LW konTponnepe — Mukpo-
cxeme K1156EY2P (DA2), Bxknio4eHHOM 10

TUnoeon cxeme [1]. OH hopmupyeT OByx-
TaKTHYI0 MOCNenoBaTeNbHOCTL NPAMO-
YronbHLIX UMNYILCOB € Pa3fenuTenbHoNn
nay3oi. KoHTponnep cogepxuTt y3en
MNaBHOroO nycka, UCTo4YHMK 0BpasuoBoro
HanpAXeHWA U Komnaparopsl, obecneyu-
BaeT cTabuivsauMio BbIXOOAHOMO Hanps-
XEHWA U orpaHvdeHue notpebnsemoro
MHBEpTOpPOM ToKa. MNopcTpoeyHblin peanc-
Top R16 v konpeHcatop C12 onpepgensioT
yactoTy npecbpaloeaHus. KoHpeHcatop
C23 zanacaert 3Hepruio ONA NUKOB TOKa
BLIXOAHLIX Y3NI0B MUKPOCXEMEI, KOTOpLIE
YNPaBNAT KOMMYTUDYIOLWMMK TPaH3UC-
Topamu VT1, VT2,

Mpw Bkno4eHU MWD B CETb K KaHanam
TpanaucTopos VT1 u VT2 npyknaawBaeTcs
BbINpAMIEHHOE CeTeBoe Hanpsxexue. Ta-
kUM 06pasoMm BO3HUKAET EMKOCTHLIN pe-
NUTENb HAMPSXEHUA MEXAY 3arBOpaMu
¥ CTOKaMMK, 3aTBOPaMm1 u uctokamu. Benay
6OnbLLIOrD BXOAHOrO COMPOTUBNEHWA MNO-
NeBbIX TPAH3UCTOPOB K 3aTBOPaM MOXEeT
BbiTh MPUOXEHO HegonyCTUMO BLICOKOE
HanpsaxeHue (BroTL A0 NoTeHuuana cro-
Ka) U TPaH3UCTOPbI BLIMAYT W3 CTPOA.
Ana Toro yrobel mabexare Takon cuTya-
LMK, MeXay 3aTBOpPamMu U MCTOKaMK TPaK-
3UCTOPOE BKMIO4EHB! peancTopbl RS 1 RE.

AMNIMTYOa VMMNYLCOB HanpsXeHus
340C camowunpgykuum TpadcdopmMmaropa
T2, npunoxeHnbix K TpaHaucTopam VT1
1 VT2, 3aBUCUT OT MHAYKTMBHOCTW pacce-
AHUA nepByUYHOM 0OMOTKM TpaHcdhopMa-
Topa T2 1 CKOPOCTU M3MEHEHWA TOKA CTO-
K8 KOMMYTUPYIOLLMX TPaH3UCTOPORB.
AnA ee yMeHbWEHWA napannensHo KaHa-
Nam TPaH3UCTOPOB BKMIOHYEHb aemndep-
Hble guoabl VD7 v VD8. XoTs B yKasaHHbIX
Ha cxeme TpaHauctopax IRFBE30 umeror-
CA BCTPOEHHbLIE AMOAH], HO BCE Xe npume-
HEHWE BHELHWX AeMndUpYIoWMX Lenen
YMEHBLLIAET TEnIOBLAENEHWE B TPAH3WC-
Topax. Ovopel Wotkn VD2 n VD3 3awm-
WamwT KOMMYTHUPYIOLLWE TPaH3uCTopbl
M BbIXOAB MUkpocxeMbl DAZ ot umnyne-
cos 0BpaTHOro HaNPsXeHUs.

Tpavchopmarop T1 — parymk Toka, no-
TpebnAeMoro MHBEPTOPOM. 3TOT TOK Npo-
TeKaeT Yepea nepenyHy0 0OMOTKY TpaHc-
dopmaropa T1. Tok BropuqHOi 0BMOTKM
uepes arop VD6 co3naet nageHve Hanps-
»eHuA Ha peauctope RY, koTtopoe Yepes

peavctop R12 noctynaer Ha Bxogn KOMna-
paTtopa Toka — BbiBoA 9 Mukpocxemil DA2.
B MOMEHT, KOraa HanpsxeHue Ha 3TOM BXO-
[e NpeBLICUT nopor cpabarbiBaHus komna-
paropa (1 B), reHepaums MMnNynsCoe Bo3-
Oyxnenun Oynet npekpailexa. Tok cpaba-
THIBAHWA 3aLLMTHI 3aBUCKUT OT 4YMCNA BUTKOB
BbixogHOM 0BmoTkM Tpancdopmaropa T1,
emMkocTH koHgeHcatopa C8 v conpotuene-
HuA peauncropos R8, RY, R12.

C MOMEHTa BK/IIOYEHUA B CETb 10 BO3-
ByxpeHus wHBepTopa mukpocxema DA2
rnony4aerT NUTaHue OT NapameTpPU4ecKoro
crabunuaaropa HanpsXXeHWs Ha pesncTo-
pe R2 u crabunurpore VD4 Hepea guop,
VD5. B atoM pexume MUKpOCXema mno-
Tpebnser Tok He Gonee 2 MA. MNMocne BO3-
ByXOeHUs MHBEPTOPA MUKPOCXEMY NuTa-
eT BCnoMorarenbHolii  BbiNPSMUTENb
VD13—VD16, HanpsxeHue C KOTOPOro
ctabunuanposaHo Mukpocxemoin DAT.
Anoasl VD5 1 VD 18 McknioyHaoT B3aMmHoe
BVAHME ABYX MCTOYHWKOB NUTAHUA MMK-
pocxembl DA2.

AQnementsl VD9—VD12, L2, L3, C16,
C17, C19, C20 — Bbix0gHOW BLINPAMMW-
Tenb ¢ LC-¢punstpomM. KoHgexcaropuel C16
1 C19 nopaenfainT HU3KOYACTOTHLIE NY/b-
caumm, a C17 n C20 — BLICOKO4ACTOTHLIE.
Pene K1, NnoMMMO BLINONHEHMA OCHOBHOMN
DYHKLUMKM — LWYHTUPOBaHWA pPeancTopa
R1, — sBNAETCA MUHUMANLHOW Harpyakoi
WM, a Takxe 4epes ero o6MoTKyY 1 pesu-
cTop R19 paspsaxaloTcs KOHOAEHCATOPb
C16 1 C19 nocne BbIKMOYEHUA MUTAHWA
NN, Ceerogmon HL1 — wHavkarTop pa-
60TE1 AN,

Ontpox U1 ofecneuvsaer ranseaHu-
HECKyl0 pasBa3Ky Lenw ctabunmaaumm Bol-
xoaHoro HanpsxeHus. Oxa paBoraer Tak.
ECnu BbIXOgHOE HaNpsXeHWe NPeBLICUT
HOMUHANBHOE, TO TOrga Pesko BO3pacrer
TOK Yyepea ctabunutpon VD17 v uanyuaio-
wuin ouon ontpona U1.2. MocnepHwii
BK/OH3ETCS, B Pe3yNLTaTe 4ero OTKpbLIBa-
etca ¢oToTpassucTop ontpoHa Ul.1,
BO3pacTaeT HanpsxeHve Ha BeiBoge 1
Mukpocxembl DA2 — Bxope koMnapatopa
obpaTtHOM CBSI3M NO Hanpskenuio. Onau-
TENLHOCTE  MMNYNLCOB  BO3BYXaeHuA
YMEHBLLUAETCA, 4TO NPUBOAWT K CHUXEHWID
BLIXOAHOMO HaNPAXEHWA A0 HOMUHaNA.

KoHcTpykuma u aeranu. Peauctop
R1 — C5-16MB, ero MoxHo 3aMeHuUTb Ha
C5-5B. OctansHule pesuctopsl — MIT,
OMNT, C2-22, C2-23 unn aHanorn4Hule.
MopgcTpoeyHslin  pesuctop R10 —
Crs-16BB, a R16 — CIN5-2, BO3MOXHbie
3ameHsl — CI5-24, CMN3-16a. Bapuctop
V471U (RU1) aameHnm Ha VCR391K.

OkcupHble kKoHpeHcatopu: CH —
K50-27; C9, C14,C16, C19 — K50-35 nnm
vMnopTHeie. Konpencaropel C1—C4, C7 —
nneHoyrole K73-17, ocransHbie — kepa-
Mudeckme KM-5, KM-6, KT-2a.

DAvonHein moct KBUB10 (VD1) 3ame-
HUM Ha BR310 unw ppyroil ¢ Makcumans-
HbIM NPAMbIM TOKOM He Menee 3 A u ob-
parHeiM HanpsRxeHveMm He mexee 600 B.
Hemndeprbie gvonsl HER208 (VD7, VD8)
MOXHO 3ameHwTe Ha HER308. [Awvoppi
KO2997B (VD9—VD12) 3ameHuMb Ha
2[12993A—2/02993B, 212995B—202995E,
KO2996B, KO2999A, KN29996. Wx ycra-
HABNMBAIOT HA OTAENbHLIE TEMNNOOTBOAL!
C NNOWaALI0 OXNEXAAIOWEN NOBEPXHOCTY
He Menee 10 cm’. [Ouogw KI247E
(VD13—VD16, VD18) MOXHO 3aMeHUTb Ha
KO247A—KN247T, KN212A—K212T.
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Crabunutporbl KC215XK m KC224X
(VD4 v VD17) MOXHO 3aMEHUTE APYTrMMK
Ha HanpsxeHuwe ctabwnmzaumm 15 B m
24 B CcOOTBETCTBEHHO C MaKCHMMaNbHBIM
TOKOM He MeHee 5 MA, Hanpumep, C15PH
wn C24PH.

Ceetogmon L5013UBC (HL1) cuwnero
UBETa CBEYEHWH MOXHO 3aMeHWTb Ha
B20C-B, 123YL-BB3N8, 163YL-BB3N1
win AN307BM, AN307TM, AJI307TIM 3e-
NEHOro LBETa CBEYEHUA.

KommyTtupyioLme TPaH3nCTOPbI
IRFBE30 (VT1, VT2) — MoLUHbIE NONEBLIe
C U30NUPOBaHHBIM 3aTBOPOM. Mx mMoxHO
3aMEHWUTL Ha OpPYrMe C MakCHMManbHbIM
TOKOM He mMeHee 2 A 1 OONYCTUMbIM Ha-
NpsXeHuem CTOK—UCTOK He Hinke 800 B,
Hanpumep, Ha KM707B2. TpaHauctops
cnegyer YyCTaHOBWMTL HAa [ABA OTAENbHBbIX
TENNOOTBOAA C NIOWAABI0 OXNaXAA0LLLEeN
noBepxHoCTU He MeHee 30 oM?.

Mukpocxema KP142EH8B (DA1) ycta-
HOBJIEHA HAa TENNOOTBOAE C MNIOLWAaaLIo
oxnaxjaiollein nosepxHoctTu 7 cm®. Ee
MOXHO 3amenHnts Ha KP142EHSE,
KP1180EH15A, 7815, 78M15.

Mwukpocxemy K1156EY2P (DA2) —
LU koHTpOnnep B NNacTMacCoBOM KOp-
nyce DIP-16 — mMoxHO 3amenutb Gnu-
XanwyMn 3apybexHbiMyU  aHanoramm
UC1825, UC2825, UC3825 o¢upmu
Unitrode [1].

Pene K1 — GBR10.1-11.12 (12 B) —
sameHumo Ha V23027 (24 B) duvpMbl
Siemens, npu atom cneayet nonobparts
peauctop R19.

OnR HaMmoTouHblx W3genuia (kpome
nopoccens L2) wcnonb3oBad npoeon
M3TB-2, KOoTopLIi MOXHO 3aMEHWUTL Ha
MITd. Opoccens L1 HamoTaH no 3anon-
HEHWA OKHa nNpPoOBOAOM AOWaMeTPoM
0.5 MM Ha marHutonposoge L7x7 u3
anscudepa THKS5, TY60 wnm Qeppura
2000HM. OBe obMOTKM cComepxaTt oavHa-
KOBOE 4MCNO BUTKOB. MOXHO NpUMEHWUTL
KOJBbLUEBOWM MarHUTONPOBOL TUNopa3Mepa
K24x14x7. B atom cny4ae HamatbiBaioT
50 BUTKOB B ABa NPOBOAA.

Tpanchopmatop Toka T1 HamoTad Ha
dbeppuToBOM  KOfbLE TUNOpasamepa
K10x6x3 w3 deppura 4000HM wnm Ha
konble K12x8x3 wa deppura 2000HM.
MepeuyHan obMoTka — OAWH BUTOK npo-
Boga amametpom 0,5 MM MM MOHTaXHO-
TO NPOBOAA B NOMMBUHWMJIOPUAHON M30-
nAumn. Bropuunaa obmoTtka copepxur
60 euTkOB Nposoga M3NUO anamerpom
0,06...0,12 mM. O6MOTKM W3ONWPOBaHbI
NaKOTKaHbLIO,

WmnynscHei Tpaschopmarop T2 pac-
CYWITaH C NOMOILLBIO NporpaMmb! Transformer
3.0.0.3[2]. Ox HamoTaH Ha MarHUTONPOBOAE
K38x24x7 w3 deppura 2000HM-A. O6-
motka | copepxur 110 + 110 BuTkoB
npoeoga anamerpom 0,45 mm, obmoTka
Il — 15 BuTKOB NpoBOOa OAWAMETPOM
1,5 MM, obmoTxka |l — 11 BMTKOB NpoBoaa
nwametpom 0,2 mm. Bee oGmoTkmM M3onu-
poBannl ¢dTOponnacTtoson nedton. MNep-
BOW Ha KONBLO HamarLIBaIoT obMoTky |. Ee
XenarenbHo NponuTars, Hanpumep, na-
padmHoM OT cBe4en. [ina pasHoMepHoro

pacnpeneneHs NPoNUTOHHOro Marepu-
ana moxHo obayTe oBMOTKY ropsLsum
BO3[YXOM C NOMOLLBLIO NaPUKMaxepcKoro
(HO He cTpouTenbHOro) ¢eHa ¢ paccTos-
Husa 10...15 cm. Ecnm xe Tpebyercs gpy-
roe BbLIXOQHOE HanpsXeHWe, TO TpaHc-
¢opmarop cneayet nepecunTarh, AnA
4ero pekoOMeHayloT NoNL30BATLCA METO-
JAVKOW W Nporpammoii [2].

Apoccens L2 copepxuT 5 BUTKOB Npo-
Boga MN3B-2 ppameTpom 1,5 MM, HaMOoTaH-
HbiX Ha KONbLEBOM MarHWTONpPOBOLE W3
depputa 2000HM mnu 2000HMC Tunopas-
mepa K16x8x5. ipoccens L3 HamoTaH Ha
OBYX CNOXEHHbIX BMECTE anbcudepoBbix
konbliax K24x13x5. OGMOTKa copepxuT
55 euTkOB nNpoeoga auametpom 1,5 mm.
LA NpMaaHna XecTKoCTU OPOCCENb MOX-
HO 3aN11Thb 3MNOKCUOHBIM KOMMNAYHOOM.

Mwukpocxema DA2 u ontpod U1 ycra-
HOBIMEHBLI HA NaHensx ANA NpegoTepalle-
HUS Neperpesa npw naike v obnervexnn
3amenbl. KoHpeHcatop C21 gonxen obna-
A2tk HU3KON COBCTBEHHON MHAYKTUBHOC-
Tet0. Ero cnepyer pacnonarate B HeEno-
cpencteenHoi 6nmMaocT OT BoiBOpa 15
MUKpocxemsl DA2 nna NopgaBneHns BLICO-
KOYECTOTHBIX MOMEX.

Hanaxwusanue. [py OTKNIOYEHHOM OT
ceti UM Ha BbiBog 15 Mukpocxembl DA2
OTHOCUTENBLHO ee BuiBopa 10 nogaloT no-
CcTORHHOE HanpsxeHwe +13...14 B ot na-
GopatopHoro Gnoka nuradua. Ocumnno-
rpadgom NPoBEpAIOT GopMY UMNYNLCOB HA
3aTBOpax KOMMYTHPYIOLLMX TPaH3UCTOPOB
VT1, VT2 oOTHOCMTENbHO WX WMCTOKOB
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(puc. 2). Ocumnnorpad ransBaHU4ecku
He pomkeH Buimb coeamHeH ¢ obwmm Npo-
BOAOM ycTpoicTea. [lepemelleHnem
OBUXKa noacTpoedHoro peawcropa R16
yCTaHaBNMBAIOT 4acTOTy reHepauvu
70 klNy. YBexpatoTcs, 4TO Ha BeIXoaax
KOHTpOnnepa (mexay euiBopamu 11 1n 14
MMWKPOCXEMbl) NPUCYTCTBYIOT MPAMO-
YrofibHbBIE UMMYNLCHI C Nay30M Ha HYNIEBOM
ypoeHe. He ortcoepwHss nabopatopHbin

MO YMEHBLUMTE CONPOTUBIIEHUE PE3VUCTO-
pos R8 1 R9 unn nopobparts 4Mcno BUTKOB
BTopuyHoi obmMoTku Tpaxncdopmaropa
Toka T1 v ee dasmpoeky. ConpoTrveneHue
pesncropa R9 06biMHO [ONKHO HAXOAMTE-
ca B npegenax ot 6,2 no 8,2 Om. Ecnn 3a-
wwra He cpabotana, To Tpebyercsa yeenu-
YUTL CONPOTUMENEHWe peauctopa R8. Jo-
6uBaloTCA cpabaTbiBaHMA 3aLWMTEI NPW TO-
ke Harpy3ku 3,7...3,8 A. HYem Bonkwe co-
npoTueneHne peanctopoe R8 u RY, Tem
MeHblle Tok cpabarbiBaHma saumTe. Ja-
nee npoeepsatoT cpabaTeiBanve 3almThl
NpW Neperpyskax 1 3aMbIKaHUK B Harpys-
ke. Tok Harpy3ku nonxeH BbiTb orpaHuyeH
+a ypoeHe 1...1,5 A, a nociie ycTpaHeHus
Neperpysku WCTOMHUK aBTOMATHUHYECKMW
BO3BPALLAETCA B HOPManbHLIN pexum pa-
6ote. OTkntovaoT nabopatopwbid Bnok
nuTaHvsa. HanpsxeHne NUTaHUA MWUKPO-
cxembl DA2 B yCTaHOBMBLLUEMCH PEXVME
paboTel OOMKHO HAXOAWTBECA B Npeapenax
14...14,3 B.

Hanee perynvpylot y3en crabuwnmsa-
UMK BbIXOQHOrO Hanpsaxexws. Bhauane
nopGupaot peauctop R18 (MoxHo Bpe-

— g—

Bnox nutanus, yepes JIATP u amnepmeTp
rHa 1 A UUMN nopxmoyatot k cetu. MNocre-
NEHHO YBENWHMBARA HANPAXEHWE HA BbIXO-
ne JIATP, ocumnnorpacdoM NpoBepsioT
HOpPMY UMNYNBCOB HA CTOKAX KOMMYTUPY-
towmx Tpanauctopos VT1, VT2 otHocu-
TENBHO UX MCTOKOB. PopmMa MMNYNLCOB HE
nonkHa Gbite UckaxeHa. Tok xONOCTOro
xopa MWM eoapacter po 11...40 MA npun
HOMWHANBHOM HaNPAXeHUN CeTh.

YcTaHaBNMBalOT HOMUHANBHOE BLIXOA-
HOe Hanpsxexue 27 B, nepemewas nsu-
XOK noacTpoeyHoro peaucropa R10. Ec-
an MUM He 3anyckaeTcs, HO CBEToaMon
HL1 kparkoBpemeHHO BChNuIXMBaer, To
TOMAa YMEHbLLUAIOT EMKOCTb KOHAEeHCaTO-
pa C16 v ele pa3 NnoacTpanealoT conpo-
TUBNeHue peanctopa R10.

K eexony MAM noaxnio4aoT Harpyaky —
peocTaTt conpoTMenexmnem okono 33 Omc
MOLLIHOCTBIO paccesHus He mewee 100 Bt
nocNeaoBaTeNibHo ¢ aMmnepMmeTpoM Ha TOK
5 A. YmeHbLaoT CONPOTUBNEHWE Harpya-
KM [10 TEX NOP, NOKa TOK Yepea Hee He Ao-
cturHet 3,7 A. MNotpebnsembiii OT CeTH
TOK He nornxeH npeesiwars 0,7 A. Ecnu He
yOAEeTCH NOAY4UTL TOK Harpysku 3,7 A na-
3a cpabaTbiBaHuA 3aWmMThl, TO HeODXoaM-

MEHHO 3aMeHUTb ero NoacTPOoeYHbIM Ha
1 KOm) Tak, 4Tobul BLIXOOHOE HANpsXeHue
MCTOYHMKA Ha XONOCTOM Xoay COCTaeNAno
27,5...29 B, a npn yMeHbLLEHW COMpo-
THUBNEHMA pe3ucTtopa R18 wa 5...10 %
NPOMCX0ANN0 YBEMHEHWNE BBIXOAHOIO Ha-
npsxedus oo 35...40 B. MNocne atoro ne-
PEMELLAIOT OBWMXOK NOACTPOEHHOr0 peau-
cropa R10 B Takoe nonoxexwe, 410Gk
YMEHbLUIEHWE BbLIXOOHOMo HanNpPAXeHWs
NPy BO3pacTaHUv TOKa Harpysku ot Hyns
[0 MaKCMMankHoro coctaensno He Gonee
1.5...2 B n4ytobel npu aTom obecneynsan-
CA 4eTKMW 3anyck npeobpas3osarens Ha
XONOCTOM X0gy.

Ecnu 3anyck npeobpasosatens WKN
Ha XONOCTOM XOfly 3aTpyfiHeH, YBenuumn-
BAIOT MUHMMAnNbLHYIO Harpysky npeobpa-
30BaTENA YMEHBLIUEHWEM CONPOTUBNEHWS
peauctopa R19 nnn MeHsoT dasmposky
BLIBOAOB OgHOW M3 oBmoTok Tpawcdop-
maropa toka T1. Ecnu Tpebyeman crabun-
NM33aUnA He OOCTUIHYTAa, TO AONONHUTENb-
HO NOAGMPAaIOT CONPOTUBNEHME PE3UCTO-
pa R17 u ewe pas yTO4HSIOT CONPOTHUBNE-
Hwe peanctopa R18.

Dororpadms yCTPOWCTBa NOKa3aHa Ha
pwc. 3. AN nomewatoT B aKpaH, coeau-

HEeHHbIM ¢ 0BwyM nNpoBoaoM. Hamny4wmii
pe3ynLTat QOCTUraeTca B ABYXCNOMHOM
aKpaHe U3 NMCTOBOrO Xeneaa u Meam wnu
natyHu. 3a BpEMA SKCNAYaTaumm MCTOH-
Huka (6onblue roga) He NPOU3OLLI0 HUKa-
xmx cboee 1 0TKazoB B ero pabore.

JIUTEPATYPA

1. UHTErpanbHLIe MUKPOCXemMb: Mukpocxe-
Mbl ANA MMNYNBCHBIX WCTOYHWKOB NMTaHWA W MX
npumerenne. Mananwe 2-e. — M.: JOO3KA,
2000.

2. MockaTtoe E. Metoguka v nporpamma
pacweta WMNYNbCHOro TpascdopmaTtopa OByx-
TaktHoro npectpasosatens. — Pagwo, 2006,
MNe 6, c. 35—37.

aapecy <ftp://fip.radio.ru/pub/2007/05/
100wt.zip>. |

Penaktop — M. Escexos, rpaghmea — M. Escukos,
@oro — asropa

MOAVYIbHAS PEKNTAMA

Yenonus cm. B "Pamc’, 2007, Ne 2, ¢, 11

WHTEPHET-MATA3MH "OECCH"

Mpepnaraet:

— metannonckarens "POINTER", |
NONHOCTBLIO TOTOBWM K pabote, —
3900 pyb.

— cofpanHas, B Kopnyce, nnara
MMWKDPONPOLIECCOPHOro METannoncka-
Tens NM8042 — 1125 py6.

— nporpammaTtop EXTRA PIC —
650 pyb.

— BHYTPUCXEMHbBIA OTNAAYMK YCT-
poWcTB  Ha PIC-konTponnepax
MICD2-MC1 (ananor MPLAB-ICD2) —
1600 py6.

— Habop "HacTtoromep 250 MIy™ —
490 py6.

— uudpoean WKana TpaHcuBepa —
750 py6.

— nabop SMD peawnctopoB Tvno-
pa3smepa 0805 ua 170 HoMuMHanoe OT
0 Om ao 10 MOm, =5 %, no 50 wr. kax-
noro — 1000 py6.

... W MHOroe gpyroe!

http://www.dessy.ru

e-mail: post@dessy.ru .

107113, r. Mockea, a/a 10 "TMocwin-
Topr”. Ten. (495) 304-72-31.

* * *

COBEPUTE CBOHMH PYKAMM!
TONbK

JIYYWMHE KOHC'I'P’YKH.MH !
115201, Mockea,

a/nd "HOBAS TEXHUKA"
www.new-technik.ru

Y Bac 3ansTe pykn? MNpennaraores
peyeBbie NepeknioyaTeni.

YnpaeneHue cNoBamu ANA CBETUb-
HWUKOE, rpnadg. [lansHocTe 5 MeTpos.

617120, Nepmckmin kpan, r. Bepe-
warnHo, a/a 74.




Crtabununsartop NOBbLILLEHHOrO
HanpsiXXeHus C ONTUYECKOM

n3onsLumMen um TOKOBOMU 3aLLUTOMN
B. COKOJIOB, r. NMporemnxo MockoBckoii 0611,

Mpy NpoexTUpoBaHWM TPaH3WCTOPHLIX NMHEHHbIX cTabunusaro-
poB Hanpskenus Ha 100 u 6onee BonsT BO3HMKaET paa cneyupuye-
ckux npobnem. Hanpumep, B 6noke ynpasneHus Takoro crabununsa-
TOpa, NOCTPOEHHOM No CTaHRapTHOM cxeme, Tpebyerch, No kpalHen
Mepe, O4MH TPaH3NCTOP C [QONYCTAMbIM HanpsXeHHeM KonneKTop—
3MHTTEp, NPeBBILaloujMM BEX04H0e HecTabunnanposaHHOe Hanpsa-
weHue. NpuMeHUB ONTHYECKYIO CBA3b MEXAY YyNnpaBAsiOWuMHA U CH-
nosBsbiMM Lensmu ctabunusaropa, asTop NosyYnsl BO3MOXHOCTS I10-
CTPOMTB y3es ynpaBAeHus UCK/TIOYUTENbHO Ha HU3KOBOJbTHbIX 3/1€-

MeHTax.

OvH M3 cnocoGoB 3aMeHsl B Yanax yn-

paenenuns crtabunulartopoB NOBHI-
weHHoro Hanpaxexus (CMNH) cpaguuTens-
HO BbICOKOBOJETHBIX TRaH3ucTopos 6onee
[EWEeBLIMW U HAOEXHBIMW HU3KOBONLTHBI-
MW COCTOWMT B SNEKTPUHECKON M30NALMK
uenen ynpasneHus OT WMCNONHUTENLHOTO
yana (OAHOro MK HECKONBKMX NPOXOAHBIX
TPaH3WUCTOPOR) C NOMOLLLIO ONTPOHOB.

WMmetowwme pocratouso Bonbwoi gns
HENOCPEACTBEHHOr 0 YNpaBneHua Npoxoa-
HbIM TPaH3UCTOPOM (TPaH3UCTOpamMM) KO-
addUUMeHT Nepegaym TOKa, TPaH3IUCToP-
Hble ONTPOHBLI COCTOAT U3 ABYX NOMELLEH-
HbiXx B 06LWMIA KOPNYC SNeMEeHTOB, aNeKT-
pPUYECKM M30NMPOBaHHLIX OpYr OT gpyra:
uany4awowlero gvoga (ouw mcnyckaer MK
Ny4K, KOrAa Yepes Hero B NPSMOoM Hanpae-
JNIEHUKM NPOTEKAET TOK) M GOTOTPAH3NCTO-
pa, B orcyrcreme MK nydeid 3akpwivoro,
HO OTKPbIBAIOWErocs Noj BO3OENCTBUEM
aToro nanyyenus. Ceaab Mexay uanyyare-
neMm M GOTOTPAH3MCTOPOM ONTPOHa —
TONLKO ONTUYECKan, 3NeKTpUYeckan U3o-
NAUMA MEeXOy HAMKU BecbMa HagexHa W
06bi4HO BE3 3aMETHON YTEYKM BbIOEDKW-
BaeT HanpsAXeHWe B HEeCKO/IbKO ThiCAY
BONLT.

YnpowenHaa cxema CIMH, nocrpoel-
HOro No aromy NPUHLUMNY, n3obpaxexa Ha
puc. 1. MNoka doToTpaHancTOp ONTPOHA
U1 3akpuiT, NPOXOAHOW TPaH3MCTOp CTa-
Hunuaatopa VT2 OTKpLIT TOKOM, TEKYLUMM
yepes peauctop R2. HeGonbwas wactb
BbixoAHOro Hanpsxexua U,,,, cHuMmaemas
C pesncTueHoro aenurens R4RS5, nocry-
naer Ha exon ycunautens Al. Ha eropon
ero Bxop (MHBEpTUPYIOLMIA) NogaHo ob-
pasuoBoe HanpskeHune Uq,. Takum obpa-
30M, ecnm Hanpsxenue U, Gonblwe 3a-
J[@HHOM0, HaNMPAXEHWe Ha BbIXOOe YCWIu-
Tena Al, nponopumoHanbHoe PasHoCTH

RS
A T
Ve R+ R~ Vot

WMEET MNONOXUTENbHYIO NonspHocTe. B
pe3ynsrare OTKpoiBaeTcs TpasamcTop VT1
WM Yepe3 uanyyawolmii guopn ontpoxa U1
Te4yeT Tok. OTKpLITHIN ero nanyyeHnem ¢o-
TOTPaH3NCTOP ONTPOHA LWYHTUPYET aMUT-
TEPHBIA Nepexon Tpau3sucTtopa VT2 n
SMUTTEPHLIA TOK 3TOr0 TpPaWsvcTopa,
a BMECTE C HAM TOK Harpy3ku 1 Hanprxe-
Hue U,.. ymeHblialorca. Kak u B 06bMHOM
ctabunuaartope, paBHOBECWME HACTYNUT
npw paeeHcTBe Hanpsxeuna U, 3apan-
Homy. 3HaveHns HanpsxeHnit Ung v Ugs,

MOryT ObiTb BHIBpaHb HU3KMMKW HEe3aBMCH-
MO OT MakCMManbHOro 3Ha4eHWs BXOQHO-
ro HanpsxeHws crabwnuaaropa U, 4710
no3sonseT NOCTPOWUTL y3en ynpasnexHus
W3 HU3KOBONLTHLIX 3/IEMEHTOB.
OnucwiBaembin ganee CMH c ycnexom
WUCNONL3YETCH NpK TexHuyeckom obcny-
XMBAHUM U PEMOHTE peYeBbix MHGopma-
TOPOB, YCTAHOBNEHHBLIX B MOe3aax Moc-
KOBCKOro MeTpo. MNMpu COOTBETCTEYHOLWEN

Ugy® o < 2 © Upgex
Uniar @
R4
RS
Obuy.

Puc. 1

nopaboTke ero MOXHO NPUMEHUTL NN M-
TAHWA PasNUYHLIX YCTPOMCTB cTabunmnau-
POBaHHLIM HanpsXeHnem OT AECATKOB 0
HECKONBbKUX COTEH BOMLT,

OcHoBHblE
TEXHHUYECKWE XapaKTepucTUKu

BuixopHoe crabunnanposaH-

Hoe Hanpsxenune, B . ... ..... 15...86
MakcuMansHBIM TOK Harpyskm,

B T e e R e b R e 16
MakcumansHoe BxOAHOE He-

cTabunuanpoBaHHoe Ha-

npsxexwe, B

K poctomHcTeam npepnnaraemoro CMNH
MOXHO OTHECTM BO3MOXHOCTL YBENuYe-
HMA MAKCUMAanbLHOTO TOKa Harpy3km nyTem
YBEMYEHUA YUCNa MapannensHo coeau-
HEHHBIX NPOXOAHBIX TPAaH3KMCTOPOoB, Bonb-
LLOK WHTEPBan perynupoBaHus BeiIXOgHO-
O HANPFXEHUNA, HANWHYKWEe 3aLMTH OT Ne-
PETPY3KM N0 TOKY M 3aMBIK3HWA B HArpyske
C aBTOMAaTUHECKON MPOBEepKOW yCTpaHe-
HUS NPUHKHE CPabaTeBaHUA 3aLMTE Ye-
pes kaxasie 2,4 c. Npwbop umeer ceeTo-
JAMOAHYIO MHAMKALMIO paboMero 1 aBapuin-
HOr0 COCTORHMIA.

Cxema CIMH npueegena Ha puc. 2. MNu-
TaHve ero yana ynpaeneHus Npon3BoamT-
CR OT BCNOMOTaTebHoro Hectabmnnanpo-
BaHHOIO MCTOYHMKA HanpsxeHus U, ko-
TOpOE MOXET HaxoAWTLECA B npegenax
16... 22 B, 4epes uHTerpanbHbiia cTabunm-
3arop Hanpsxeuna DA1 ¢ BLIXOOHLIM Ha-
npsixeHuem +12 B.

BeixopHoe HanpsxeHwe vHTerpanbHo-
ro crabunuzaropa DA2 (5 B) nogaHo 4e-
pez pesncTop R2 Ha nepemeHHBI pesnc-
Top R3, € ABMXKa KOTOPOI O Ha YCUNUTENb
curkana paccornacosasma DAS noctyna-
eT obpasuoBoe Hanpsxeuue. MyHKUMK
pesuctopoB R10 n R11 aHanornyHbl Bbi-
nonHsemblM pesuctopamMm R4 w RS
(cm. puc. 1), a Tpanssuctopa VT2 — Bbl-
NONHAEMBIM TPaH3ucTopom VT 1 Ha ToM xe
pucyHke. Konpgencarop C11 8 uenw ob-
patHon ceasn OY DAS obGecneymsaer gu-
HAMMYECKYIO YCTOMYMBOCTL cTabunuaaro-
pa 1 genaeT ero He4yBCTBUTENLHBIM K Bbl-
COKOYACTOTHLIM HABOOKAM.

B konnekTopHylo uUenb TpaHsucTopa
VT2 BKMOYEH M3NYHa0WMIA AMoa TPaH3ue-
TopHoro ontpoHa U1. HanpsxeHwe c kon-
nekTopa (oToTpaH3nucTopa 3Toro onTpo-
Ha nocTtynaet Ha 3aTeop IGBT VT3, Bknio-
YEHHOT0 Mo cxeMe C 06LLMM KONNEKTOPOM.
Peauctop R19 B Lenu 3aTteopa orpaHu4u-
BaeT TOK Nepe3apRakyi BXOAHON eMKOCTH
IGBT. CrabunutpoH VD1 zawmuaer doto-
TPaHancTopb onTpoHos U1 u U2 u ydacTok
saTBop—amutTep IGBT ot npeBbiweHun
AONYCTUMOro Ana Hux Hanpsxenus (15 B).

Hanpsxenue ¢ amutTepa IGBT nocty-
naeT Ha CoegVHEHHBIE NapannensHo Gass
npoxoaHbix Tpauawctopos VT4—VT7.
Ina Toro 4To6bl CKOMMNEHCUPOEBATE HEW3-
6exHbiil pasbpoc napaMeTpoB 3TUX TPaH-
3UCTOPOB U AOBUTLCA PaBHOMEPHOro pac-
NpegeneHns TOKa Harpyskn MexXay HUMM,
B LIENM MX 3MUTTEPOB BIJTIO4EHb! Nocneao-
BaTeNnbHO "BbipaBHMBAKOLLME ™ NPOBONOY-
Hble peauctops R26, R28, R30, R36. Ho-
MUWHanL 3TUX Pe3NCTOPOB BIOpaHs NCX0-
OA U3 NnaaeHun Hanpsxenus 0,2 B Ha kax-
[0M M3 HUX NPU MakCUMaNBHOM ANS TpaH-
3ucTopa Toke aMuTTepa 4 A.

MpumeHeHWe B Ka4ecTBe TpaH3aucTopa
VT3 umenno IGBT nossonuno pacwmputs
WHTEpBan peryMpoBaHMA BLIXOAHOMO CcTa-
6MNM3UPOBAHHOMO HANPSAXEHWUA B CTOPOHY
YMEHBLLEHWUA MUHWMANEHOIO HanpsiXeHns
crabunmzaumm go 15 B. SkcnepvmMenTw
no 3amexe IGBT 0Bb4HbLIM NONEBLIM TPAH-
anctopom IRFB40 nokasanu, 4To BhIXOA-
Hoe HanpsxeHue meHee 20 B ¢ HuM nony-
YuTE He ypaeTcA. BunonspHbIi TpaHauc-
TOp 25D1138 Ha 3TOM MECTe He No3Bonun
YMEHBLWMUTE HANPRXEeHWe Huxe 25 B.

Peancrop R29 — BHYTPEHHAR Ha4Yanb-
Has Harpyska crabunusaropa, obecneun-
BAOLWAnA ero ycTonymeyio paboTty npu oT-
CYTCTBMW BHELUHeW Harpy3ku. KoHgeHca-
Top C15 — dwunbrpyowwmid, uens R31C17
ycTpaHaeT konebanns BLIXOAHOro Hanps-
HEHUA NPKU CKa4ykoobpasHoM U3MEHEeHNN
Harpyaku. Bapuctop RU1 sawminaer Ha-
rpy3Ky OT CNy4aiHOro NOoBLILIEHWS BLIXOA-
HOTO HanNpaXeHns.

[aTtunkom Toka Harpysku ans yana 3a-
WKTE cTabunusaropa oT Neperpyskn cny-
Xar TPW COEOMHEHHbIX NMapannefsHo pe-
auctopa R32—R34. MNagnexwe Hanpsixe-
HUA Ha HUX komnapaTtop DA4.1 cpaBHuea-
eT ¢ 0BpasuoBbLIM HanpaXxeHUeM, MocTy-
NarLLMM C BbIXOAA UHTErPanbHoro ctabm-
nuaaropa DA3. NonoxutensHan oGpaTtHaa
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cBA3b Yepes peancTop RS coapaer Heob-
XOOMMBI ONA yCTOW4MBOI paboTel yana
3aWMTEI TMCTEPESKUC B NEPEX0OHOW Xapak-
TepucTUMke komnaparopa. @unetp R35C8
ycTpaHsiet cpabartbiBaHMe 3aWmThl OT MM-
NYNLCHBIX NOMEX.

Mpu pabore crabunuzaropa 6e3 nepe-
rpy3KM HanpsixXeHuwe Ha WMHBEPTUPYIOLLEM
exoge komnaparopa DA4.1 meHbLue, Yem Ha
ero HewHBepTUpyowem Bxoge. MNostomy
YPOBEHb HANPAXEHUA Ha BLIXOAE KoMnapa-
TOpa ¥ BXoAe S MHTerpansHOro TaWmepa
DAG — BbiCOKMIA. ITMm 3anpeweHa paboTta
cobpaHHOro Ha Taiimepe oaHoewbparopa.
Ha ero Buixoae (BuiBOpE 3) NnoanepXuBeaeT-
CA HASKMIA YPOBEHb HaNpsXKeHNs, B pesyb-

Tare 4ero sknoyeH ceetoanon HL1 senerHo-
rO LBETA CBEYEHWUA, TOK HEpes Uany4aroLwmii
nwog ontposa U2 He Tever, ero ¢ototpaH-

3UCTOP 3aKPbIT U HE OKa3biBaeT BIMAHUA Ha
paboty crabunusaropa. Ha komnapatope
HanpaxeHws DA4.2 cobpaH wHBEpTOp Bbi-
XOOHOTO HanpsXeHWs TaWmepa. B onmcax-
HOM COCTOSIHMM MOAKMOYEHHBIN K BbiXxoay
wHBepTopa ceeToamog HL2 (kpacHoro use-
Ta CBEYEHWA) BuIKJTIOYEH.

Mpw BO3pacTaHum ToKa HArpysku ceepx =
J[0NYCTVMOro HanpaXeHWe Ha MHBEPTUPY-
1ouem Bxone komnaparopa DA4.1 cranet
6onbwe, 4em Ha HEWHBEPTUPYIOLWEM.
Komnapatop M3MEHWT COCTOSHWE U HU3-
KMiA NOTMH4ECKui YPOBEHbL C €ro BbiXoaa,
NOCTYNWB Ha BXOA S Taumepa, 3anycruT
onHoBuBpaTop. HM3Kuil ypoBeHb Ha BLIXO-
[e TaWmepa CMEHWTCHA BLICOKMM, Yepes

nanysaiowmin amop, ontpoHa U2 noteuer [
TOK, YTO NPUBEAET K OTKPbiBaHUIO (oTo-
TPaH3MCTOpa 3TOro ONTpoHa. MNockonexy =

112
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HO y4acTky aatBop—amurrep IGBT VT3,
3TOT TPAH3UCTOP, 8 C HUM 1 TPAH3UCTOPb
VT4—VT7 3akpoloTCA, OTKMOHYME BbiXOa-
Hoe Hanpsxenwe ctabunmaaropa. OgHo-
BpemMeHHo ByneTt BLIKNIOYEH CBETOOMOR
HL1 v Bkmouen HL2.

Yepea 2,4 C (33BUCKT OT NMOCTORHHOM
spemenu Lenu R14C10) Taiimep Bosepa-
TUTCA B UCXOAHOE COCTOSHWE WM BKNIOYMT
crabunuzarop. Ho ecnn npu4mnHa cpaba-
TEIBAHWA 3alUMTH HEe yCTpaHeda, OHa
eHoBeL cpaboraert u crabunusaTop BLIKMIO-
4UTCH eLe Ha 2,4 ¢, Noc/e Yero KOHTPO/b-
HOE BKJIIOYEHWE NOBTOPUTCH.

Bo nabexanve noBpexaeHns Harpyaku
¥ camoro crabunuaaropa NpPoaoMIXUTEb-
HOCTb KOHTPOJIBHOrO BKJTIOYEHWA O0JXHA
ObITe MUHMManbLHOW. [N aroro cneayer
KaK MOXHO BbiCTpee paspaguTe BpeMasa-
[awuwmii KoHageHcaTop oaHoeubpatopa
C10. K coxaneHuio, MOWHOCTL BHYTPEH-
HEero TPaHaucTopa B MMKPOCXEME TanmMe-
pa, KONNEKTOP KOTOPOro NOSKMOHEH K Bbi-
BoAy 7, HEBENWKA W AN YEenUUeHUs Toka
pa3pAfKy 3TOMO KOHOEHCATOpa A0 3Ha4e-
HUA, obecne4yvsBalowero ee AOCTATOYHO
Manylo NpPOAC/IKMTENILHOCTE, NMPUMEHEH
nonesow TpaHauctop VT1 ¢ conpotuene-
HUEM OTKPBLITOrQ kawana He Oonee
0,175 Om. Nopo6Hoe petueHwe BBINO ONK-

CaHO aBTOpPOM B cTaTtke "TaiMep — pery-
nATop mouwHocTk” ("Pagwo”, 2005, Ne 12,
c. 42, 43).

Ha puc. 3 nsobpaxeHna neyarHas nna-
Ta ClMNH. OHa 0pHOCTOPOHHASA, M3roToRNE-
Ha 13 GONLIMPOBAHHOIO CTEKNIOTEKCTONN-
Ta TonwmHoin 1,5 mm. Ha nnare wmelotca
[IBE NPOBONOYHBIE NEPEMbIHKM.

Ocobeix TpebGoRaHWA Kk peTansMm He
npeasseaseTcs. Bmecto tainmepa NES55
MOXHO C YCMNexoMm UCMonb30BaTe OTe4e-
creenHbln  KP1006BW1, Ttpanaucrtop
PN2222A 3ameHuTb NoBbiM U3 cepum
KT3102, a crabuwmtpon BZX50C15V —
KC515A. Ceetoguogbl NOQOHAYT He
Tonebko cepun AN307, Ho n mobeie gpy-
rve HYXHOro Lugeta ceedeHus. [epemen-
HEl peancTop R3 ny4ywe Mcnonb3oeBaThb
nposonoYHbiin, Hanpumep MNMNB-3B. Ecnun
He TpebyercA GONbWOW TOK HArpysku,
YUCNOo NapannenbHO COEANHEHHBIX TPaH-
aucTopos 25C2922 MOXHO yMEHbLUWTL.

Mpu nepsom BrMO4eHUKM cobpaHHOro
ClH cHavana nopaiTe Ha Hero Nuib Ha-
npsxexue U, W NpoBepkTe 3HAYEHMUA Ha-
NPAXEHWA Ha BbIXOAAX UHTErPabHbIX CTa-
6unuaartopos DA1 (12 B), DA2 (5 B) n DA3
(5 B). denxok NnogCTpoe4Horo pesucropa
RS nepeBegwte B kpaiHee nesoe (no cxe-
Me) NonoxeHue.

Mocne Bkmo4eHua HanpskeHns U, Ha
Bbixoae CIMNH gonxHO NORBUTLECH perynu-
pyemMoe nepemeHHsim pesmctopom R3
cTabunnanMpoBaHHoe HanpsxeHwe. Hyx-
Hbie rpaHnLbl MHTepBana ero USMeHeHWs
MOXHO YCTaHOBWTL NMOABOPKOW pesncTo-
poe R2 (makcumym) M R4 (MUHMMYM).
WMuorpa moxeTt notpebosBaTtbes n non6op-
ka peauctopa R11.

Harpyaue CMH Tokom, paeHbIM Xenae-
MOMY TOKY cpabarbiBaHua 3alumThl, Meg-
NIEHHO BPaLLEaNTe OBWMXOK NOOCTPOSYHOro
peanctopa RS po BLIKMOYEHWA CBETORNO-
Aa HL1 1 BxmoyeHws HL2. B Takom cocTo-
AHUM HanpsXeHWe Ha Buixoae ctabunuaa-
TOpa QOMKHO OTCyTCTBOBaTL. CTabunuaa-
TOp AOMXEeH aBTOMAaTWHECKW BEPHYTLCH
B pabo4ee cocronHue He Gonee 4em Yepesa
2,4 cnocne OTKIIo4YEHUA UNW YMEHBLUEHWA
Harpyskn. OB aTOM Takxe CUrHanusmpyior
CBeToanoan.

| Or penaxumn. Ha fip-cepsepe peaaxumm
- no agpecy <fip://fip.radio.ru/pub/2007/05
/vsnpcb.lay> BLAOXEH NPOEKT NeyaTHokH
nnars crabunusatopa 8 ¢opmare Sprint
Layout 4.0.
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Penaxtop — A. fonrwi, rpagwxa — A. fonruii
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Kak noaknio4yumtbe "HOBYIO"
KNaBuaTtypy K "crapomy”

KOMMNblOTEPY

A. NETPSIHUH, r. Prmweso CapaToBsckos 06/1.

YMNUB HAa CEerofHA yXe MoOpanbHO yC-

TapesLWili KOMNBIOTEP C NPOLEecco-
pom Pentium 2, 1 yeupen, 4To anna noa-
KJIIOYEHWA KNaBnaTtypbl Ha HEM ycTa-
HOBJIEHA MATWKOHTAKTHAA PO3ETKa ce-
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Puc. 1

puwm DIN, noxoxas Ha OTEYECTEBEHHYID
Cr-5, a xabens MMeEWENCA Yy MeHS
knaeuatypel (bonee coBpemeHHoM) oC-
HalleH WECTUKOHTAKTHOW  BUIKOWM
miniDIN.

3Han, 4to obpartHan 3ana4a (NnoaxIo-
YyeHwe knasvaTtypol ¢ Bunkon DIN k po-
3etke miniDIN Ha koMNeKOTEPE) pEelwaeT-
CH € NOMOLLBID NPOCTEVILErC Nepexoa-
HWKA, A peLunn uaroToBUTE aHaNor MYHbLIN

W ans ceBoero cnyyas. Ero cxema nsob-
paxeHa Ha pwuc. 1, a BHeEWHWH BuAa
passemoe XS1 n XP1 ¢ Hymepauuei KoH-
TAKTOB — Ha PMC. 2, COOTBETCTBEHHO
cneea v cnpaea. Nepeviid, Npu Heobxo-

Puc. 2

AMMOCTH, MOXHO HAWTH HA HEMCTPaBHON
KOMMbIOTEPHOW MATEepPWHCKOW nnarte, a
BTOPOW OTNaATh OT COEOWHMTENBHOTO
kabens 3ByKOBOCNPOM3BOASAWEN anna-
paTyphbi.

KnaBuarypa, NoOgkNO4YEeHHaA K KOM-
NbIOTEPY Yepe3 TakoW NepexoaHvk, pa-
6oTaet NpekpacHo.

Pegaxtop — A. Bonrwst, rpedesca — A Jonrwi,
@oro — astopa

MOAYNbHAR PEK/IAMA

Yeaoans oM. 8 "Pagwo”, 2007, Ne 2, ¢. 11

Ana Bac, papuomobutenn!

PAAMOKOHCTPYKTOPDI Bcex Ha-
npaeneHnii. Kopnycel onn POA. Pagwo-
ANEMEHTH!, MOHTAXHbI MHCTPYMEHT
W mMarepvansl, JMteparypa, roToBbie
vapgenus. IBM-komnnextyiowme.

Ot Bac — onnaveHHbI KOHBEPT ans
HecnnatHoOro karanora.

426072, r. Wxesck,

a/a 1333 PTU "Mpomerteit”.

www. rtc-prometej.narod.ru .

Ten./¢paxc (3412) 36-04-86,

Ten. 22-60-07.

* * &

WU3rOTOBUTENL NPEOJIATAET:

— TPaHCNALMOHHBIE YCUNIMTENN Ce-
pym PYLL;

— IPOMKOrOBOPUTENN: HACTEHHLIE,
MNOTONOYHLIE, PYNOPHLIE.

MoapobHocTn Ha www.ruston.ru

Ten. (495) 942-7917.

E-mail: sale@ruston.ru.

* h &

TOBAPbI — MNO4YTON!

KaTanor Ha CD Bwicwinaercs B Ba-
WemM KOHBEpTe C Mapkamu Ha
25 pyGneii!

107113, . Mockea, a/a 10 "Mocein-
TOpI".

http://www.dessy.ru

e-mail: post@dessy.ru

* k&

Habop peawctopos: 168-HomuHa-
nos no 20 wr. = 380 pyb.

JlocTaBka HaNOXEHHbLIM NNATEXOM —
www.ekits.ru
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NPUKNALHAS ANEKTPOHUKA  QPAAHMO®

Ten. 208-28-38

Bonpocei: consult@radio.ru

Mpwem cTatei: mail@radio.ru

PALLUO Ne 5, 2007

TepmMmocTar-XpoHOMeTp
ONSA [eTCKOro nutaHunea
A. KPACHOCEJIbCKWHN, r. Yrnuy Sipocnasckosi o6n.

Mpu vckyccTBeHHOM BCKapMiMBaHWW LeTeW rpyAHoro Bo3pacra
BO3HMKaeT npobnema onepaTruBHOIro NPHUroToBAEHWS CMeCH 415 nu-
TaHua onpegeneHHo#W temneparypsi. Kpome 3rtoro, meobxogumo
CTPOro BbIOEPXWUBaTh MHTEpBanbi Mexgy Kopmnenusmu. Xenanue
obneryuTe XM3HL MONOKAOH MamMe 1 Npueeno k pazpaborke faHHOH
YCTaHOBKH, COCTOSLEi N3 BBITOBOro 3NeKTPpuYecKoro YaHuKa, gar-
yuKa TeMrneparTypbi ¥ 31eKTPpoHHoro 6noka.

I—l peanaraemuiit Npuop M3MmepseT
W NOKa3bIBAET HA MHAMKATOPE TeMne-
patypy BOALI B SMEKTPUHECKOM 4HalHWKe
W NOAOEePXVBaET ee 33[4aHHOE 3Ha4YeHne
nyTem NPONOPUMOHAIEHOTO YNpaBneHus
HarpesarenbHbIM anemMeHToM. Ecnin Haxa-
TMEM Ha KHOMKY MogaTb COOTBETCTBYIO-
WYI0 Komaxay, NpuBop Ha4YHeT OTCHUTHI-
BaTh U BLIBOAMTL HA MHAOMKATOP nNpowegn-
wee ¢ 9T0ro MoOMeHTa Bpems. JTo No3so-
JUT, HAaNpUMep, He ono3aats Co cnenylo-
UMM KOPMNIEHUEM.

OcHoBHBbIE
TEXHUHECKWE XapaKTepucTUKK

WMamepreman Temnepartypa, °C . .0...99,5
LuckpeTtHocTe oTobpaxeHus

Temnepatypbl, °C ... ... ... ... 0.5
Moppepxusaeman Temnepa-

TYPR, TC - S i 25...705
LLlar ycTraHoBKW TEMNEpaTypbl,

e S [ ol L PN TN 0,5

MakcvmaneHblil M3MEPAEMBIA
WHTEpBan BpEMEHW

MpuHumnuansHas cxema npubopa npu-
BegeHa Ha puc. 1. YnpasneHue pexumom
ero paboTtel NPOU3BOAMTCA C NOMOLLULIO
xHonok SB1 n SB2, noaknioyeHHsIx K BXO-
nam PD4 n PD5 mukpokoHTponnepa DD1.
Mo nuHKMKM PD3 nponcxoauT AByCTOPOHHMIA
obmeH wHbopmaumMein mexay aaTt4MKom
TemMnepatyps B1 U MUKpOKOHTpOANepom.
Beck nopt B mukpokoHTpOMNepa, a Takke
HacTpoeHHble Kak Buixoasl nuHumu PDO m

PD6 cnyxar ana ynpaeneHvua CBeETOOAMOL-
Hbim MHavkatopom HG1. XotR anA ynpo-
LLEHWA U yAeLIeBIeHVs Npubopa B HEM yC-
TaHoB/ieH [OBYXPaspaAHbid MHAWKaTOP,
C ero noMouwsio yaaetca orobpasnte Beio
Heobxoammyto nHgopMaumio.

Peanctopst R6—R 13 3apanT Tok ane-
MeHToB MHavkaTopa. Monbupas aTm peam-
CTOPbLI, MOXHO NOAYYUTH HEeobxoaumyio
APKOCTL CBEYEHMA. MNOAKNIYUTE K OAHOMY
NopTy MWKPOKOHTPONNEpa kKartoob ABYX
paspapoB MHAMKaTOpa yaanock, npume-
HWB AMHaMUYECKYI0 MHOvKaumio. OHa pea-
Nn3oBaHa C NoMoLLbLIO TpaxaucTopos VT1
n VT2, no kKoMaHgaMm MHMKpOKOHTponnepa
KOMMYTMPYIOWwMxX ofliive aHogHble Lenu
paspsanoe MHavkaTopa.

CvrHan BKIIOYEHWA HarpeBaTens MUK-
POKOHTPOANEP NoAaeT, ycTaHas/neas
HU3KWIA YPOBEHB HanNpsAXeHWa Ha BbixOae
PD1, K KOTOpOMY NOAK/IIOYEHbI COSANHEH-
HbIE NOCNEA0BATENBHO OrPaHNHUTENBHLIN
peauctop R4, ceetoguon HL1 v nanyuato-
wmin amop, ontpoHa U1. Mpwu npotekaHim
TOKa B 9TOWM Lienu OTKPLIBAETCH CUMUCTOP
ontposa U1, a ¢ HUM M COEAMHEHHLIE
BCTPEYHO-NapannensHo TPMHUCToPL VST,
VS2 B uenu nNuTaHus HarpeBaTensHoro
aneMeHTa 3NEeKTPOo4aiHWKa, NOAKMOYEH-
Horo k posetke XS1. Ceetoavon HL1 noa-
BONRET BU3YaNbHO KOHTPOAMPOBATL BKIO-
YEHWE N BLIKIIIOHEHWE HAarpeBaTens.

B onrpone MOC3042 (U1) mmeercs
BCTPOEHHBLIW y3en ynpasnexnus, 6naropa-
PSR KOTOPOMY CMMWUCTOP OTKPLIBAETCSH NPU
MrHOBEHHOM 3H34YEHWW CETEeBOro Hanps-

*eHus, BnrMakom Kk Hynesomy. 31O 3HaUM-
TENbHO CHWXAET YPOBEHb CO3[03aBAEMbLIX
NprbopoM 3NEKTPOMarHUTHbLIX NOMEX.

Bnok nutanwns cobpaH No knaccuyec-
KOM cxeme Ha TpaHcopmarope T1, avog-
Hom mMocte VD1—VD4 » WHTEerpanbHOM
crabunuaarope DA1. C NOMOWBLIO BBIKNIO-
yartens SA1 MOXHO BHIKITIOYUTE SNEKTPOH-
HbIA y3en yctponcTea. YalHuk pekomMeH-
LYETCH BLIKNIOYATH OTAENBHO MMEIOLLMMCH
B HEM BbIK/IIOHATENEM.

Nporpamma mMukpokoHTponnepa DD1
HanucaHa Ha sA3ulke accembnepa AVR
macro assembler 2.1.2 1 othaxeHa ¢ no-
MOLLLIO MHTErPUPOBaHHOW Cpeabl paspa-
6oTkn AVR Studio 4 dupmer ATMEL. WHk-
UManu3NpoBaB BHYTPeHHWE nepudepuii-
Hbie YCTPOMCTBa MUKPOKOHTPONNEpPa, OHa
Ha4YMHAET UMKNM4ECKWM OMnpalmears par-
YUK TEMNEPaTypbl, CPaBHUBATL €8 U3Me-
PeHHOEe 3Ha4YeHne C 3afaHHbiM 1 ynpas-
naTe Harpesartenem. Mo npepuiBaHuaM ot
TaliMepa nporpaMma BbLINOJHAET OTCHET
BpPEMEHW, AMHAMWYECKOe yNpaBneHue UH-
OVKaTtopoM W coBuraet nHGopMaumio
B Bydepe uHavkaumm.

O nasnayeHun atoro Bydepa cnepyer
pacckasartb nogpobHee. Kak yxe otmeva-
nock, uHoukatop B npubope — pByxpas-
pPROHBIA, 8 ANMHA CTPOKWM CUMBOJIOB, Noja-
nexaiumx oToGpaxeHuto, 3HAYNTENbHO
Gonbwe. Ctpoka exmoHaer B ceba uame-
PEHHOE 3Ha4eHne TeMNepPaTyps! (TPU CUM-
Bona), naobpaxeHne eoMHULE ee uame-
pexun (°C, nea cumBona v npoben) v Texy-
Lee 3Ha4YeHe OTCYMTHIBAEMOr O UHTepBa-
na spemenn B ¢popmare H—MM (uetbipe
cumeona, rae Y — yacel, MM — mMuHyTbi).
Yrobbl paspewuTs 370 NpoTUBOpeYwe,
B NaMATU MWKPOKOHTpOANEpa U opraHn-
3oBaH bydep u3 14-Tm A4eexk No agpecam
0xB80—0x8D. lMNoanporpammel U3MepeHus
TemnepaTtypbl M OTCYETA BPEMEHW 3aHO-
CAT B HErO pe3y/bTaTthl CBoei paboTsl.

Moanporpamma otobpaxeHus noove-
peaHo BHBOAUT HA MHAMKATOP Nnapsl CUM-
BONOB M3 cocepgHux a4eek Bydepa. Mo go-
cTuxeHnm koHua Bydepa euiBOa Npopon-
XaeTca C ero Havana. JT1o co3paer Ha
[ByxpaspsagHom wuHankatope "6eryuiyio
CcTpOKY” U3 necAT cuMeonoB. K HMM B Ha-
yane u B kOHLe noBasneHo no aga npobe-
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Puc. 2

na, uro obneryaer BocnpuaTHE MHQOPMA-
LMK, A3aBan BO3MOXHOCTb BM3YanbHO Of-
penennTe Ha4uano CTpoKK.
3rta xe nognporpaMma cnocobua yn-
pPaBNATL APKOCTLIO MHAMKATOPA, U3MEHAR
CKBaXHOCTb NOAABaEMBIX HA HEro WM-
NynbCoE. APKOCTL yCTAHABIMBAETCH MaK-
CMMAnNLHOW nocne Bxmo4YeHus npubopa
B CETb WK MNOCNe Haxatua Ha nobyio
KHOMKY ynpaeneHus. Ecnu HM ogHa us kHo-
NOK HE HaXWUManack B TEYEHUE HECKONb-
KWX CEKYH[I, APKOCThb NIABHO CHAXAETCH.
Hatyuk B1 wmamepser temnepatypy
C BrONHe AOCTaTO4HOM AR NaHHOM KOHCT-
pykumu TodHoCTeo 0,5 °C. Marotosurens
rapaHTMpyeT, 4YTo NoaroToBKa AaT4MKOM
0OHOr0 OTCHETA Temneparypsl 3aimeT He
Gonee 750 mc, Ho hakTMHECKW OHA BLINON-
HAeTcs buicTpee. MporpamMma onpegenser
MOMEHT rOTOBHOCTW HOBOrO OTCYeTa, on-
pawwmMBas garyink kaxasie 43 mc, Bnaroga-
ps 4EMY CBEAEH K MUHUMYMY Nepuog ro-
BTOPEHMSA OTCYETOB TEMMNEPATYPbI, UCTNONb-
3yeMblx B JanbHedwem rnpouenypoin yn-
paeneHun Harpesarenem. Ho B Bydep vH-
Ovkaumn pesynstar paboTel parymka no-
CTynaer TONLKO OAvH pas3 3a uwkn "Dery-
wer cTpokn™. 310 NpeaoTBpalLAeT NosB-
NEHVE Ha MHOMKATOPE NCKaXEHHOr 0 3Have-
HWR TEMNEPATYPH, ECAU CNY4HaNHO OHA U3-
MEHWNACH KaK pas B MOMEHT 0TOBpaxeHus.
Ha puc. 2 nokasaHa cxema anroputma,
Nno KOTOPOMY C nomMowpwsio kHonok SB1
n SB2 ynpaensior pabotoi TepmocTtara-
xpoHomeTpa. MNepexoas M3 0AHOro pexm-
Ma B APYTOi NPOMCXOOAT NPW HAXaTUAX Ha
KHOMKW, NO3NLMOHHBIE 0603Ha4YeHnA KOTO-
PbiX YKa3aHbl Y COOTBETCTBYIOLIMX BETBEN
(SB1+SB2 osHavaeT Haxarve Ha nAse
KHOMKWM OgHOBpeMeHHo). Ecim kHonka He
yka3ana, Nepexof NpoucXoauT aBToMaTh-
YECKM NO BLINONHEHWU YKA3aHHOTO B COOT-
BETCTBYIOLLLEM NPAMOYTONbHUKE NeACTEWA.
WUameHenvne 3a0aHHOTO 3HAYEHUA Tem-
neparypsl waramu no 0,5 °C npovcxogur

ObHynexne
e cueruka \
BpeMeHn
( ( \' { )
OcHoBHOW ywWrn:
W3MEpeHWe TeMnepaTyps, sE2
yNpasnexne HarpeBaTenem,
CYET BpEMEHH, BLIBOJ "Gery-
wjeil CTPoKM" Ha MHAWKaTOP
5 o BoccraHoBneHue
a o APKOCTH
E HHAMKaTopa
7]
BoccTaHoenetne Boccranosnexwe
APKOCTH APKOCTH
MHIMKATOpa MHOWKaTopa r ™
k__) BeBOa Ha MHAWKE-
(_\ TOp pexuma pato-
Thl HarpesaTens
{2 | BrBOf Ha WHOUKATOP =
SB1+5B2 35&?:::::0 3JHAYEHUR SB1 % sB2
paTypbl T
m
i (73]
m
CoxpaHeHwe 3a- @ MaMeHeHHe
@HHOrD 3HaYEeHUA pexuma paboTk
8 EEPROM YBEnWYeHue 3a- HarpesaTenA
AHHOTD 3HAYEHMA
wa0,50C

Puc. 3 |

TONBLKO B CTOPOHY ee YBENWYEeHWs, HO 3a
MakcumansHeim 3naveHnem 70,5 °C cne-
nyer munmumansHoe 25 °C. Mpu oroBpa-
XEHUW ee 3Ha4eHNA Ha neaukarope "Gery-
Was cTpoka” oTknoqena, nee undpsl ue-
NOA 4acTW MNPUCYTCTBYIOT MOCTOAHHO,
a BKIOYEHHanA B MialUem paspaae feca-
TU4HAR ToYka Ao6GaBNRET K HWM Nonrpaay-
ca. Hanpumep, "36° cooTeetcTByeT
36,0 °C, a "37." — 37,5 “C. 3Ha4eHue 3a-
AAHHOW TemnepaTtypbl, 3anucaHHoe B
EEPROM, coxpaHseTcs B HEM paxe npwm

BbIK/TIOYEHHOM MUTaHUK U aBTOMaTUYecKU
BOCCTaAHaB/MBAETCH NPU €r0 BKIIIOYEHUA.

Mpw orobpaxennm pexuma paboTel Ha-
rpeBarens "Geryilas crpoka” Takxe He
LEeNCTBYET, HA MHOMKATOP BLIBOAMTCA OAHa
Y3 cheayroLmx KoMBuHaLMin CUMBONOB:

00 — narpeBatenst NOCTOAHHO BKIO-
Y4EH;

—[0 — TemMnepatypa NoaaAepXBaeTCA
aBTOMaTHHECKM;

—_ — HarpesaTtefb BoIK/IIOYEH.

MepernoyeHne pexnmoB NpPoOUCXOaUT
Nno Konbly B YKa3aHHOW NOCNeaoBarefb-
HOCTHW.

Kak yxe otmeyanocb, B aBTOMatmyec-
KOM pexyMe Nporpamma YNpasnseT Harpe-
BaTenem No NPONOPLMOHaNLHOMY 38KOHY.
B otnmume ot 06bMHO MCNONb3yeMoro B pa-
LMONOBUTENLCKNX KOHCTPYKLMAX TEPMO-
CTaToB MNOPOrOBOr0 PerymMpoBaHns, npu
KOTOPOM NPW OOHOM (MEHbLUEW) Temnepa-
TYpe Harpesartens BKNOYAoT, a NPy Apyron
(Bonblei) ero BLIKNIOHAIOT, 30eCb 333H0
TONLKO OAHO 3Ha4YeHwWe, KOTopoe Noanep-
XWMBAETCA 33 CYET NNaBHOTO WU3MEHEeHWA
MOLUHOCTH HarpeeaTens B 3aBUCUMOCTU OT
pasHocTn  GakTUYEeCKon TemnepaTtypb!
W 3a0aHHON. Takoi MeToz, NO3BONRET TOYHO
1 6e3 3xHaumnTensHbiX konebarensHeix nepe-
XOQHbLIX NPOLIECCOB NOAOEPXUBATL TEMME-
paTypy B YCNOBWMAX 3HAYUTENBHOW TENNo-
BOW MHEPLMW KOHTYPAa PEryMpoBaHuns.

JeincTeuTensHo, Nocie BKIKHYEHWS Ha-
rpeBaTtens cHadyana pacreTr Temneparypa
€ro camoro, 3aTéM, C HEKOTODbIM OTCTaBa-
HUEM U HepaBHOMEPHO, Temnepatypa Bo-
bl B YaMHWKE, ero CTeHOK W, HakoHeL, aar-
YyuKa Temnepatypul. MakTMueckn JaTiuK
W3MEpPSRET TEMNEPaTYpY TepmocTabunuan-
PYEMOR cpeabl HE B TEKYLWMA MOMEHT,
a HeKOTOpOoe BpeMs Ha3ag,. 3710 NPUBoaUT
K TOMY, 4TO NpU PeryiMpoBaHuM no NpuH-
LNy "BKAOYEH — BbIKMOYEH™ OTKNIDYeHWe
HarpeeaTens NPonCXoauT NPy Temnepary-
Pe BOAbI B HANHMKE 3aMETHO BbilLiE 3313H-
HOW, a curHan BKIOYEHWA NOCTYNaerT, Kor-
na bonbwan yacTs 06bema Boak! YXe yone-
na ocTuiTh. B peaynbrare remneparypa rno-
cToAKKHO konebnerca ¢ pasMaxoMm, oCTu-
ratoLLMM HECKOMNBbKKX rPaayCcoB, AaXe eciun
3HAYEHWUA TEMMNEPaTYPH BKHOYEHWA U Bbi-
K/IOYEHWUA HarpeBaTens 3a0aHbi PaBHBIMU.

Ecnucoenartb namexneHne MOLWHOCTH Ha-
rpesartens niasHLIM WKW perynvpoBars ee
[OCTaroMHO MENKMMKW CTYMEHAMW, TO Npw
NPaBUIBHO BeIBPaHHBIX NapameTpax pery-
nsTopa konebaHua Temnepatyps! 4epes He-
KOTOpOe BpemsA 3aTyxHyT wm Booblie He
BO3HWKHYT. B MecTe ycTaHOBKM aTtivka yc-
TaHOBMTCH TeMNepaTtypa, pasHas 3aaaHHOMN.
B cucreme HacTynvT paBHOBECHME: MOLL-
HOCTbL HAarpeBaTeNA pasHa TENNONOTEPAM.

B paccmarpueaeMom YCTPOWCTBE MUWK-
POKOHTPONNEP M3MEHAET CPEOHION MOLL-
HOCTL Harpeearens, eknioyas erovaMua N
NepyvoaoB CETEBOr0 HaNPRXeEHWA, NPUYem
yncno N eeibpaHo gocTatoyHo GONbLUIKM.
Ecnu temneparypa otmM4aeTcs OT 3a0aH-
HoW Ha 0,5 °C, anayeHne M MUHUMANBHO.
Mpu omuvumm Ha 1°C owo yABauBaercs,
npu 1,5°C — yTpaveaeTtcs U Tak aanee.
MNMpoBepka B peanbHbix YCNOBUAX NOKasana,
YTO YCTPOWCTBO, AENCTBYIOLLEE NO TaKoMy
anroputMy, NOANEPXMBAET Temneparypy
He 6onee yem Ha 0,5 °C, othmuaowyiocs ot
33aHHOMO 3HA4YEHMA W HUXE ero.

K cTatbe NpunaralTes HECKONBLKO Bapy-
AHTOB 3arpy304HOro <aina nporpammet,
pasnuualowmxca 3Haqenmnem smcna N (oHo
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BXOOWT COCTaBHOM 4Y4acTbio B umsA daina).
Hauatb pexomeHOyeTcs C 3arpysky B MUK-
POKOHTpONNEP  KOAOB n3 daina
TrmStt150.hex (N = 150). Ecnu ncneiradms
nokasanu, 4To HadansHoe HarpeeaHue Bo-
[kl B 4aHWKEe NPOMCXOOWT CO 3HAYUTESNb-
HbIM NeperpeBom, sucno N cneayer yeenu-
YUTb, NEPENPOrpaMMWpOBaB MWKPOKOHT-
ponnep. A ecnn npubop "He pepxut” Tem-
rnepaTypy v Bofa B HYalHWKe OCTLIBAET, 4UC-
no N cneayeT yMeHbLUWTb. Ecnm nmerowmx-
cs HEX-daitnos HeaoCcTatouHo, MOXHO 3a8-
pate noboe aHavenne N, MSMEHUB 3HaYe-
HWEe, NMPUCBOEHHOE eMY B NEPBOW CTPOKE
accemBnepHOro TekcTa nporpammel (gain
trmstt.asm), n NoeTOpUTL TRaHCNALWMD. [o-
NYCTUMbIN MHTEPBan 3Ha4eHuin — 50—250,
BbIXOQMTH 33 Ero NPeaens Henbas.

B mMaroToBneHHOW aBTOPOM KOHCTPYK-
um (pwuc. 3) Bopa Harpeeaetcs B ObiTo-
BOM SMeKTpUHeckoMm 4ainHuke. Ho Gpark
BOAY LNA OETCKOrO NUTaHWA MNpPAMO U3
4YalHWKa HE OYEeHb MMIMEHWYHO, NO3TOMY
ee HyXHas Nnopums 3apaHee OTMepeHa
W HanUTa B CTEKNSHHYIO ByTHiNOYKY, KOTO-
pas NomeleHa B 4alWHWK, 4acTUHHO 3a-
NONHEHHLIA BOAON.

MorpewHocTs M3MEPEHUA TeEMNepaTy-
Pbl BO MHOTOM 33BMCWUT OT KOHCTPYKLMW
M MECTa pasMeLeHns TepMmopardmka. Ha-
nBOoNbLIEN TOYHOCTM MOXHO Bbino Bbl ao-
CTUrHYTL, NOrPy3VB NaT4vK B BOAy, HO ANA
aroro notpebosanock Bbl HAAEXHO 3aUIM-
TUTL €ro OT BAarn. He xotenock n pasbu-
parb 4alHWK, 4TOOL YCTAaHOBWTL OAT4MK
BHyTpW. N0 3TMM NpUyMHam Buino pelueHo

NPUKIENTb OaTYUK NUNKOW NEHTON Ha Ha-
PYXHYIO NMOBEPXHOCTL YaiHWKa, KaK noka-
3aHO Ha pwuc. 4, TEPMOWN3ONMPOBAE €ro
W 38WMTME OT BHELLHWX BO3LENCTBMIA Ha-
KNaaxkoi w3 nevodona TonwmHon 4,5 Mm
¥ pasmepamm okono 30x40 mm.

Beino ycrtaHoBneHo, 4TO MCTOYHUKOM
MNOrPeLHoOCT, AOCTUMAIOLWEN HECKOIBKMX
rpagycoe, moxer ObiTk yTeyka Tenna or
KpucTanna paryvka Yepes [OBOMbHO
ONMHHBIE N MaCCHMBHLIE BLIBOALI KM NpUna-
AHHBIE K HUM TONCTHIE NpoBoga. Bo nabe-
XaHue 9TOro BLIBOOW, KaK MNOKasaHo Ha
puc. 5, o6pesaHbl 40 MYHUManNLHOM ANW-
Hbi, 8 MEXIOY HUMKW K NPOBOLAMW COEOW-
HuTENLHOrO Kabens BCTaBNeHbl OTPE3KU
WM30NMPOBAHHOIO NPOBOAAa AMameTpoM
0,2 mm. ins Toro ytobul cny4aiiHo He 060-
pBaTh UX, HECKONBKMMY BUTKaMK MOHTaX-
HOMO NpOBOAA CoeanHUTENbHBI kabenks
npukpenieHd K Tennousonupyiollen Ha-
KNnapgke, a UKo NEHTON — K py4Ke Yain-
Huka. Ecnv Bo3nMkHeT HeobxoanMMoCTb
WCNONbL30BAaTEL HalHKUK N0 NPAMOMY Ha3Ha-
YEHUIO, TAKaR KOHCTPYKLUMA MNo3Bonser
BLICTPO CHATL C HEro AAT4UK.

MNeyaTtHan nnara cneuwansHo ana Tep-
MOCTaTa-xpoHomeTpa He paspabaruisa-

nacsk, beina MCnonb3oBaHa NoAXo[ALLAan OT
APYroro MUKDOKOHTPOMNIEPHOIO YCTPOWA-
crea. bBnok nutanws (TpaHcdopmarop T1,
ovops VD1—VD4, crabunmzarop DA1,
koHpeHcaTtopei C2, C4—C6) — roTosubilii.
Ow U3BNEYEH U3 OTCIYXMBLLErO CBOW CPOK
TenedoHHOro annapara c onpenenurenem
Homepa aboneHTa. TpuHucTopa VS1, VS2
cHabxeHbl TennooTeogamu. Henocpenct-
BEHHO K BbIBOAAM YNPAaEBNSAOLWMX INEKTPO-
[OB TPMHWCTOPOE MPUMNanHbl Pe3ncTop
R17 v BbiBog 4 ontpona U1l. Ceetogmop
HL1, kHonku SB1 w SB2 sakpennexbl Ha

NUUEBOI NaHenn kKopryca ycTpOWCTBA.
Ha Hell Xe coenaH Boipes AN\ MHOMKaropa
HG1. Ha 3agHein cTeHke kopnyca pasme-
leHbl Boikoyatens SA1, pepxatens
nnaexkoi BcTaeku FU1 v posetka XS1 anm
NOOKSIOYEHWA 3nexTpodanHuka. Bunka
XP1 HaxopMTCA Ha KOHLUE CEeTeBOro LWHypa.

ECnv BO3HVKHYT TPYAHOCTH C npuobpe-
TEHWMEM YXKe CHATOro C NPoOM3BOACTEa MU-
kpokoHTponnepa AT90S2313, ero MOXHO
3ameHnTs Bonee coBpeMeHHBIM aHanorom
ATtiny2313. Ho npw ero nporpaMmmMupoBa-
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4 SUTO 0 1
5 SUT1 1 0
5] CKOUT 1 1
7 CKDIVa 0 1

HUKM HEOBX0AMMO M3MEHUTL B COOTBETCT-
BUM C TaBNKULeit yCTaHOBNEHHLIE HA 38BO-
[e 3naveHun paspaaos mnanwero Ganta
cnoea KoHGUrypaumm.

Or penaxyum. Bee m&mam
hadnt HaxoaaTcs Ha Halwem FTP-cepeepe no
anpecy <fip://ftp.radio.ru/pub/2007/05/

_ trmstt.zip>.

Pegaktop — A. fonrwi, rpaguea — A. Jonru,
horo — aBrOpa

Hpunﬂrblﬁ CUrHan MOXHO HE TOJbKO
YCNuLLATE B rONOBHLIX TenedoHax,
HO W OLEHWUTB MO OTKJIOHEHWKD CTPENKM
MUKpoamnepMmeTpa ero ypoBeHb, a chne-
AO0BaTENBHO, PACCTOAHWE MEeXOy Aatyu-
KOM ¥ npoBogoM. KoHe4Ho, ypoBeHb cur-
Hana 3aBMCUT W OT 3KPaHWUPYIOLLMX
CBOWCTB MPyHTa WK APYroi cpeabl, B Ko-
TOPOI HaxogATCH NpoBoaaA.

Cxema npubopa w3obpaxeHa Ha

I puc. 1. Ero gatyuk — MarHMTHas aHTex-

Ha WA1, curHan ¢ ee BLIBOAOB nocTynaer
HA NpeaBapuTENbHBIN YCUNUTENL Ha
TpanaucTope VT1, nuradMe Ha KOTOPLIA
nogaHo 4Yepes ¢unerp C3R2. Peawncro-
pom R1 3aaaH onTUMAanbHBIA PeXnM pa-
60Tl TpaHswcTopa. YcraHoBneHHas ro-
cne perynaTtopa YyBCTEMTENLHOCTU Npu-
6opa — nepemeHHoro peawnctopa R4 —
uens RSC7 nopaenseT noMexm 4acroTon
Gonee 1000 .

Janee curHan NnocTynaer Ha Bxof ycu-
NUTENA MOLWHOCTM — MUKpocxemul DAT,
Kongencatop C9 v peaucrop R8 npenot-
BpaLLalnT ee camoeoabyxneHve. Younen-
HbliA CUrHan CnbllleH B ranoBHbix Tenedo-
Hax BF1, a oTknoHeHwe CTpenku MUKpo-
amnepmeTpa PA1 nponopunoHansHO
YpOBHIO 3TOoro curHana. Mwkpoamnep-
METD NOAKMOYEH K BLIXOAY MWKPOCXEMbl
DA1 4yepes BoinpaMuTens Ha auopax VD1
nVD2.

MNpwn Hanaxwueanum npubopa ero 4ys-
CTBUTENLHOCTL B LIENOM W OTAENLHO YyB-
CTBUTENBHOCTL CTPENOYHOro MHaNKaTopa
YCTaHaBAMBAOT NOACTPOEYHLIMU PEe3nc-
Topamu R6 1 R9 cooTBeTCTBEHHO. YNOoMs-
HYTBIM paHee NMepemMeHHbBIM Pe3ncTOpoM
R4 nonb3yloTcA MUk NS onepaTtmBHOro
M3MEHEHWA HYBCTBUTENLHOCTU B NPOLEc-
ce noucka.

Hanpsxenve 4,5..9 B ons nutasus
npubopa paer Garapes ranbBaHWYECKMX
aneMeHToB Unu akkymynatopo GB1. Oxa
OTKJIIOYAETCA aBTOMaTUYECKM NpKU M3BNe-
YeHUKM BUNKW pasbema X1 na posetku. Ec-
nm no kakum-nubo coobpaxeHuam oT-
KNIOYaTte ronoeHsle tenedoHs Hexena-
TENbHO, MOXHO BOCTONIL30BATLCA W Bbi-
kmovatenem SA1. O ekmoyennn npubopa

curHanuampyeT ceetogmog HL1.

MarnuTtHas aHtenHHa WA1 — kancione
OT BBICOKOOMHLIX (1600 Om) TenedoHoB
TOH-1, u3 koTOpOro yhanexa cranbHas
memBpaHa. BMecTo Hero moXxHo ucnosb-
3o0Bath Noboi ManorabapuTHbll Tpauc-
dopmatop ¢ oBMOTKOW W3 BO3MOXHO
Bonbiiero 4ucna eutkoe. Marsutonpo-
BOA TpaHCcdOopMmaropa cnenyer pas’omk-
HyTb, OCTaBMB B HEM Nuwb LL-06pa3sHuie
nNacTWHLl W BCTABMB WX BCe B Kapkac
TONBKO C OAHOW CTOpPOHLL. ECcnn marHuTo-
npoBog HepasbopHLIA, MOXHO NPUOATb
€MY HYXHYI0 DOPMY, OTMWMAME CTalbHbLIE
rnepeMBIHKM MeX1y KEPHaMM.

Ona Toro 4robbl NOBLICUTL YYBCTBM-
TENEHOCTL, OAHOBPEMEHHO NOHU3KMB YPO-
BeHb Nomex, koHpeHcatop C1 cnepyer
nogobparte Takum, 4TOBLI pesoHaHcHan
yacToTa konebarensHoro KoHTypa, obpa-
30BAHHOTO MM C KaTYLUKOW OaT4HMKa, Haxo-
nownack B uatepeane 400...600 My. Umen-
HO Ha 3Ty 4acTOoTY CneayeT HacTPOWTh re-
Hepartop 34, co3/a0WmMin TOK B Nognexa-
wWMx noMcky nposogax. Ecnm npepnona-
raeTcA Mckatk CETeBble NpoBoga No co-
3AaBaEMOMY UMW MarHMUTHOMY MO0 Yac-
toTton 50 I, Ha 3Ty 4acToTy cneayer Ha-
Il CTPOMTL M KOHTYP MArHUTHOM aHTEHHbI.




NMpubop noucka

3N1eKTPONpPOBOAOB

B. KOHOBAJIOB, r. UpkyTrck

Ana roro yrob6sl HaKTH C NOMOLWLIO Npegnaraemoro npubopa npo-
JIOXEeHHbIe nog 3emnei unu B KabenbHbiXx KaHanax GeToHHBIX U KMp-
MMYHbIX 3[4aHUiA SNeKTpuYeckue nposoda n kabenu, Ha4Yano oTKMoO-
YeHHOW OT CEeTH WK APYroro HCTOYHWKa HanpsXeHWs napb! MPoso-
[OB cnefyeT cOeAUHUTL ¢ reHeparopom 34 gocTaro4yHoO# MoLWHOC-
TH, 8 KOHLbl MPOBOLQOB 3TOW MNapbl BPpEMEeHHO 3aMKHYTb Mexgy co-
60ii. CozganHoe nNpoTexawwMM Mo NnpoBogamM NnepemMeHHbBIM TOKOM
marHuTHoe none Gyaer npeobpasoBarHo HaxoaauMMcs nobnusocTun
Aar4YvuKomM npnﬁopa B snexrpu'iecxnn‘i cHrHan.

Ha nokasanHOi Ha pmc. 2 neYaTtHou
nnate npubopa pasMeLleHbl NoYTn Bce
ero perann. Ocobuix TpeboBaHUn K HUM
He npeabasnAeTcA. TpaHauctop KT31026
MOXHO 3aMeHWTb MoBbiM ManoMOLLHBIM
KPEMHWEBBIM CTPYKTYPBI N-P-N, 8 MUKPO-
cxemy K174YH14 — aHanormyHoW um-
noptHon TDA2003. MwukpoamnepmeTp
C TOKOM MOAHOro oTknoHeHnA 50 MKA B3AT
M3 MHOMKATOPA YPOBHA 3aMMCK KACCETHO-

C2100mMkx 10B
i ks

ro marnutodoHa. Peanctopsl — C1-4 win
MJIT-0,125, koHgeHcaTopbl — cepun KM
1 K53 (okcugHbie).

Mnata nomelweHa B METANTUYECKNIA
KOPMyC, Ha KPLILUKE KOTOpOro pacnono-
XeHbl poseTka passwema X1, Bolknoyarens
SA1, mukpoamnepmeTp PA1 1 nepemen-
HEIA peaucTop R4. batapes GB1 (Hanpwm-
mep, KBC) zakpennexa Ha kopnyce rnpu-
Gopa meTannuyeckon ckobom.

OcHoeHoi 6nok npuBopa kpensaT BGNN-
3K PY4KM antoMUHWEBON TPOCTH, Ha yoa-
JIEHHOM KOHLIE KOTOPO# B OTOE/LHOM KOp-
fyce yCTaHABNMBAIOT MarHUTHYIO aHTeH-
HY, COeonHMB ee C NpUBopoOM 3KpPaHUpo-
BaHHbLIM NPOBOAOM. 3TO NO3BONAET [OTA-
HYTLCA AATHMKOM A0 NOTONKa WK Opyrmx
YOANEHHBIX MECT, rge MOryT NpoxoauTb
npoeoaa.

Monoxme Aatimvk npaenneHo cobpat-
HOro YCTPOWCTBA Ha W30NMPOBAHHLIN
MPoBOA, NO KOTOPOMY TEYET NEePEMEHHBIN
TOK, YC/ABILWMM B HayWHWUKAx 3BYKOBOW
CMrHan, a cTpenka MMKkpoamnepmMerpa oT-
K/IOHWUTCH Ha HEKOTOPBINA yron. YcraHoemBe
OBMXKW nepeMeHHoro peaucropa R4
w nogctpoeuHoro R6 B cpepgHee nonoxe-
Hue, noaGupaem koHgercatop C1 no mak-
CMMa/IbHOMY YPOBHIO curHana. Ecnum Ha-
6niopaeTca neperpyska, CUrHan MOXHO
ocnabwute, oTogBuras garivk npubopa ot
npoeoga. B sakmoyenvne yctaHaenmeaem
ABWXOK rnopcTpoedHoro pesucropa R6
B NONOXEHWE, NMPKY KOTOPOM YYBCTBUTENb-
HOCTb MakCUManbHa, 8 UCKaXKEHWA CUrHa-
na n camoBo3byXOEHWE OTCYTCTBYIOT.
MogcrpoeyHbiM peauctopom R9 nobuea-
€MCH OTKNOHEHWA CTPESKW MUKpoamnep-
MeTpa Ha BCIO WKany Npyu MakCumanbHoMm
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Puc. 2

HENCKAXEHHOM CUrHane Ha Bbixode yCu-
nutens DA1.

Mpexae yem HaymMHaTe NOWCK NPOBO-
NO0B Noa 3emnei, NoTPpeHUpyrTecs B no-
MCKe CETEBLIX NPOBOAOE, CKPLITHIX B CTE-
Hax U NoToNke COBCTBEHHOM KBAapTUPBbI.

Peaaxtop — A. Honrvi, rpagesa — A. Joncwi

MOAYIIbHAS PEKJIAMA

Ycnoeua cM. B "Papuo”, 2007, Ne 2, ¢. 11

Papnomoburensckuwe Habopbi —
cebilte 480 KOHCTPYKUUiA!

Karanor ¢dopmar A4, 104 ctp. —
50 pyb. 6es y4erta No4ToBbLIX PACXOA0B.

Mo 3aA9BKaM LLUKONbHBIX, OETCKUX Y4-
pexaeHuid n Bubnuorexk — BECIJIATHO.

107113, r. Mockea, a/s 10 "Mocein-
Topr”. Ten. (495) 304-72-31.

* & *

Mponaem

JiopaneBsie MayTel B KOMMNekTe
C PacTaXkamn 1 Kpenexom.

Beicora 3,7 M, 5,5 M — Ha cknape,
nopg3akas 7,3Mu 11 m.

Crninas AMI6, onamertp 32 Mm, TON-
LMHA CTEHKW 3,5 MM.

. MpkyTck (3952) 56-48-55,

e-mail — radstar@angara.ru.
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Mpuem crareit: mall@radio.ru

Ten. 208-28-38

PAIUO Ne 5, 2007

.

Bonpocsi: consult@radio.ru

BoiHOCHOM nHaukartop ¢ UK
CBSI3bI0O C USMEPUTESIbHbIM

npunbopom

He ero UK npmeMHMka.

ProHOMMYECKME  XapakTepUCTHMKK

manorabapuTHbIX N3MEepUTENbHBIX
NpMGOPOB MOXHO 3HAYMTENBHO YNy4-
LWKMTL, €CNKM WUCNOoNb30BaTs OBLWMIA Bbi-
HocHOW Gnok wmugmkauwm (BW) ana we-
CKOMbKUX WMCTONMHUKOB uHdOpMaummn
(MKN), npeobpasaylonX 3HAYEHUS KOH-

r. AJIEXUH, r. QoHeyk, YkpauHa

CoBpemenHan aneMeHTHan 6a3a W MUKDOKOHTDONNEPHAaNA TEXHUKA
no3BoNsIOT cAenarb yudpPoBOK N3MEPHUTENbHLIN Npnbop, HanpuMep
BONMBTMETP, O4YeHb ManeHskuM, opopMMuB ero B BMAe Lyyna c aBro-
HOMHBIM nuTaHneM. Taxko# wWyn nerko NogxmioYarb K KOHTPOJIbHbIM
TOYKaM NpoOBepPseMoro ycTposcTea, OQHaKo NoJIHOYeHHbIA MHaWKa-
TOp M3MEPEHHOro 3HA4YeHWs Pa3MeCcTMTb B HEM,
He ynaercs. ABTOp npegnaraer cAenars MHANKaTop BbIHOCHBIM, YC-
TaHoOBWTh ero B yaobxom ana HabmogeHus MecTe ¥ CBR3aTh C U3Me-
puTensHeiM wWynom 6e3 npoeogoB no UK kaHany. 3T1oT mHaWKaTop
MOXHO Mcnonb3oBare Ans orobpaxenuns moboi 6yxBeHHO-Unppo-
Bo¥ mHpopmayum, nepenasaeMoi B COOTBeTCTByOWEM ¢dopmare
pasnnyHbiMK NpubopamMu, pacrionNoXeHHbIMKU B HYBCTBUTENbHOK 30-

Kak npaswno,

erca. OguMH 13 BO3MOXHBLIX BapuaHTOB
6ecnposoproro UK uutepdeiica "name-
putensHbi Npubop — uHauKarop” pac-
CMaTpuBaeTCs B Npeaiaraemoi CTaTbe.
Cxema BW, otobBpaxalolero npuHs-
Tyio no UK kanany mudopmaumio Ha Byk-
BeHHO-unpposom XKW, nokasana Ha

Puc. 1

TPONUPYEMBIX UM U3MEPHEMBIX BENUYNH
B Heobxoaumbiii Ana pabotul BU dopmar.
B Takom cnyyae BO3HMKAET 3aaaqa nepe-
nauv nadopmaumn or MU k BU. Mposoa-
HaA cBA3b nuwaer UKW mobunbHocTi
v coapaert, B GyKBansHOM cMmbicne, Kiy-
60k npobnem ¢ npoeopamu. AnsrepHa-
TUBHbIA BAPUAaHT — MCNonb3osaHue Gec-
NpPOBOAHOW CBA3W.

" B ToM cnyuae, ecnv cea3b npegnona-

raerca Ha Hebonblloe paccTosHWe B 30-
HE MNpsMOW BuavwmocTh, BeccnopHoe
NPeVMYLLLECTBO B KAYECTBE HOCUTENS WH-
dopmaummn nmeet nanyyenne MK guana-
sona. Manysarenn n doronpuemMHUKU
ATOro AManasoHa CPaBHUTENLHO AeLleBbl
W OocTynHel paguonioburensm. BaxHo
M TO, HTO HWKakoun ceprudmkaumm MK
obopynosanmna 1 oduumansHeIX paspe-
. LUeHWIA Ha ero UCMoNbL3oBaHue He Tpeby-
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puc. 1. MNpuem u npepsapuTensHan 06-
pa6otka MK curHanoB OCYyLLECTBNRIOTCA
moaynem ¢otonpuemumka B1, npeaHaa-
Ha4YeHHBLIM 17 CUCTEM OMCTAHLUMOHHOIO
ynpasnenma GuiToBoiMM  npubopamun
M HACTPOEHHbLIM Ha YacTOTY NOBTOPEHWUA
WK wmnynecoB 36 klMy. Kaxayio npuusa-
TYIO Nayky Cneayowmx ¢ TakoW HacToTon
nmnynecoe mogyne B1 npeoBpasyer
B O[INH 3NEeKTPUYECKNIA UMNYNLC, PaBHLIN
el no anvtensHocTu. MNpowHBepTMpo-
BaHHbI anemeHtom DD1.1, aror wm-
nyneC NOCTyNaeT Ha BXO4 CHeTymka
DD2.1 1 Ha BpEMEHHOW OAMCKPUMUHATOP,
cobpanHbiin M3 anemertoB R1, R2, VD1,
C4,DD1.2.

C npuxonom Nepeoro MMNynLCa Haum-
HaeTcA 3apaaka kongexscatopa C4 yepes
peanctop R2 v auop VD 1. Bpems, Tpeby-
IOWEeecs OnA ero 3apsiku 0O nopora

cpabarbiBaHuMa anemeHTa (Tpurrepa
LmutTa) DD1.2, paBHo NnpubnuantensHo
NONOBWHE AJIUTENBHOCTU NPUHATONO MM-
nynsca. B MOMEHT CMeHbl BBLICOKOro
YPOBHS Ha Bbixoae anementa DD1.2 Hns-
kum anemenT DD1.3 n anddepenumpyro-
wan uens R5C6 dopmupyloT KOpOTKMIA
WMNYNBC NONOXWTENLHOW NONSPHOCTH,
ycraHaBnueaowmin cuetunk DD2.1 B mc-
xopHoe (Hynesoe) cocronHne. Takum 06-
pasom, nepeas nadka MK wmnynscose
nUWE NOArOTaBNMBAET CYETHMK, a no
OKOHYaHMKW TPYNNbl Naqek Kop Ha BbiXO-
nax cuetumka DD2.1 6yaer umcnenHo pa-
BEH NepefaBaeMoMy 3HAYEHMIO, KOTOpOoe
Ha efMHULY MEeHbLUE KONuWYecTsa naqex
B rpynne.

MoctosHHan BpeMenn R1C4 suibpana
Takou, 4ToBbl NPOACMXUTENBHOCTE Nay3
Mexy WMMNyneCamu, NOCTYNALWUMK
¢ doTonpreMHMKa (naukamu B rpynne),
6bina HeaoCTaTONHON ANA PAa3PALAKN KOH-
nexcatopa C4 0o ypoBHs, NPMBOAALLEro
Kk Bo3Bparty Tpurrepa DD 1.2 B cocTorHve
C BLICOKMM YpOBHEM, a Tpurrepa DD1.3
— € HU3KMUM YPOBHEM Ha Bbixopge. 370
NPOM3ONAET TONBLKO MO OKOHYAHWW rPYn-
nbl, Korga B nepepave wactynut Gonee
NPOAOMKUTENLHAA Nay3a, A0CTAaTOo4YHas
AnA pa3spsaku konpencatopa C4 Huxe
noporosoro ana anementa DD1.2 ypos-
HA. B MomenT, korpa anementel DD1.2 1
DD1.3 “3MeHAT COCTOfHME, MMNYNLC,
chpopMupoBaHHelin  anddepeHumpyo-
wen uensio R6C7 v npovHBEpPTUPOBAaH-
Hblit anemMeHToM DD1.4, nocTtynuTt Ha
exon E XKW, noaknioueHHOro K pasbemy
X1, ¥ vHMUMMPYET 3aNKCb KOAa, YCTaHOB-
NEeHHOro Ha Bbixogax cyerumka DD2.1,
B OAVH N3 PEerucTpoB MHAMKaTopa.

Bctpoennblit 8 XKKWU kouTponnep paa-
NUHaeT xapakrtep noctynalowei nidop-
Maumm (faHHble N KOManaa) no ypos-
HIO Hanpsaxeums Ha Bxoge RS. Jtum
ypoBHEM YynpasnseTr cuetumk DD2.2.
Bo Bpems npvema rpynnsl YypOBEHb Ha
Bbixone aneMmenTa DD1.2 Hu3knit M KOH-
nexncarop C5 paapsxe no uenun R4VD2.
Huakme ypoBHU Ha Bxoaax R u CN cuet-
ynka DD2.2 paspeLwaloT eMy CHUTaTL UM-
nynLCH 3anMcu Koga B MHAMKATOp, No-
crynaowme Ha Bxon CP. Bo Bpems pen-
CTBMS NEPBbLIX ABYX UMNYNLCOB YPOBEHL
curnana RS ocraerca HM3kuM. 310 O3Ha-
yaer, 4yto uaer 3anuce Haiita (OByx TeT-
pan) koMangpl. Mo OkoH4YaHWKW BTOPOro
MMNynbCa 3aNMCK HW3KMIA YPOBEHL Ha
suixone Q1 cyetumka DD2.2 v B uenun RS
CMeHReTCA BuiCOkMM. KonTponnep XKW
nepexoamT B Pexum npuemMa OaHHbiX,
a JancHEeWLLMIA CYeT UMNYNLCOB 3anucu
cuetymkoMm DD2.2 okaswBaercea 3abno-
KWPOBaHHLIM BLICOKMM YPOBHEM Ha ero
exopne CN.

lNocrosaHHas BpemMeHu 3apaiku KOH-
neHcatopa C5 uepes peauctop R3 Bui-
6pana 60nblUe HOMUMHANBHOW NPOLONXW-
TENLHOCTU Nay3bl MeXay rpynnamm na-
yek. B Teuenme Takoi nayssl HaNpaXxeHne
Ha Bxone R cyetymka DD2.2 we ycneeaet
[OCTUNL NOPOroBOro YPOBHA U KOHTPON-
nep XKW octaetcs B pexuMme npuema
[aHHbIX, NOKa B NoOCcnefoBaTeNbHOCTH
navyek He HacTynuT eule 6onee anuUTens-
Has naysa, 3a BpeMs KOTOpOW KOHOeHca-
Top C5 paspsamtcs u cyetumk DD2.2
BO3BPaTUTCA B MCXOOHOE COCTORAHWE, CO-
oTBeTcTBylOUEee pabore kKoWTponnepa
XKW B pexume npyema KomaHasl.
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Ecnm 66l BXxoa, CN cuetumnka DD2.2 6bin
coeauHeH He ¢ ero esixogom Q1, a Ha-
npumep, ¢ Boixogom Q2 (ebiBopoM 13),
TO NepexknioveHne koHtponnepa XKW
B PEXWUM NMpUemMa AaHHbIX Npon3oLwno Gwl
nocne Nnpuema AByx KOMaHg (YeTbipex Te-
Tpan). Ho B aTom, ogHako, Het Heobxoam-
MOCTW, NOCKONbKY OAHOM0 KOMauaHOro
BGaiTa, 3a4a0Wero KoopavHaThl 3HaKO-
MECTa, B KOTOPOM LOMXEH NOSBUTLCA Bbi-
BOOMMbIA CUMBON, B BONBLUMHCTBE Cny4a-
eB BNonHe jpoctatoyHo. Mcokniodenue
npeactasnser NMPOUECC MHUUMaN3aumm
XKW, koraa npuxoomMTcs nopaeate no-
BONMBHO MHOrO Komadg nogpan. B arom
cny4ae KOHTpOnnep BO3BPaWaioT B pe-
XUM TpMEeMa KOMaHz, BBOOS [JIMHHbIE
naysbl NOCNEe KaXA0W U3 HUX.

Ha unumumanmaaumm XKW neobxopumo
ocraHoBuTCA 0cobo. B GonbwuHcTBE

cnyyaes, Buibmpas moaynb XKW, ofpa-
LL3I0T BHUMaHWE Ha COBMECTUMOCTb CUC-
TeMbl KOMaHA, €ro KOHTponnepa ¢ OAHUM
M3 M3BECTHLIX, Hallle BCEro C KOHTponne-
pom HD44780U ¢mpmel Hitachi. OpHako
KoHTpOnnepb! 6onee AecATka TMNOB, No-
NY4YMBLUMX PacnpOCTPaHeHne B MOoAynax
XKW pasnnunbix dUpM, NPU 3HaYUTENL-
HOW CTENEeHW COBMECTMMOCTH MMEIT
BCE-Taku HEKOTOPbIe 0OCODEHHOCTH, KOTO-
pble crnegyer y4MThiBaTbe NPU WX UCNONL-
30BaHUW. 31O OTHOCKTCH, B HACTHOCTH,
K Npoueaypam UHMuManm3aumm.

B kayecTBe npuMmepa pacCMOTPUM
nocneaoBaTensHOCT KOMaH4 vHuuwna-
nM3auMmM, NogasaembiX NO YeTuipexnpo-
BOOHOW LUMHE OaHHBIX, PeKOMeHOyeMbie
ONR WWPOKO pacnpoCTPaHeHHbIX KOH-
Tponnepoe HD44780U ¢upmel Hitachi
1 KS0066U ¢pmpmel Samsung.

HD44780U:

— yepea 15 Mc (He mexnee), nocne To-
ro Kak HanpsxeHuwe nUTaHus OOCTUIMO
4.5 B, nopawot komangy 0011;

— eule Jepes 4,1 mc (He meHee) no-
BTOPHO NOJAIOT Ty Xe KOMaHay;

— euwe yepes 100 mkc (He menee) Ty
Xe KOMaHay nopaioT TpeTwid pas, panb-
Hellne naysbl He pernamMeHTUpPOBaHbLI,
HO OHW JOMXHBI BbITE AOCTATOYHBIMW A5
WCMNOMIHEHUA paHee NOJAHHOW KOMawpbi
(06b1tHO 40...50 Mkc);

— komanpgoi 0010 konTponnep XKW
nepesoanT B pexum paboThl ¢ YeTbipex-
NPOBOAHON LMHOW AAHHBIX;

— komangon 0010NFXX (nepepaeTca
noTETPaaHO B ABA NPMEMa) 3aAal0T YUC-
N0 CTPOK CMMBONOB Ha Tabno MHAMKATO-
pa(N=0— onna, N=1— gse) v popmar
3nakomecTa (F =0 — 5x7 Touek, F=1 —
5x10 To4€eK), @ B NO3ULMAX, OTMENEHHbIX
BykBamm X, 3HaveHna MoryT ObiTb NpoOn3-
BONbHBLIMK (0 nn 1);

— WHAUManM3auvio 3asepLialoT Ko-
mangamu 00001100, 00000001 w
000001D0, roe D=0 aanaeT aBTOMaTH4EC-
KOE YMEeHbLUEHWe aapeca 3HakoMecTa no-
cne BbiBOga Kaxanoro cmMmeona, aD=1 —
ero aBToMarMyeckoe YyBenuYeHue Ha
eauHnLL.

KS0066U:

— yepe3 30 mc (He meHee), nocne T0-
ro Kak HanpskKeHue NUTaHwa OO0CTUIMO
4,5 B, nopaior komangy 0010. Kourtpon-
Nep NepexoguT B YETLIPEXNPOBOOHLIN
pexvMm n fAanee npuHumaet mHdopma-
umio TeTpagammn,

— komanaon 0010NFXX 3apaior umc-
N0 CTPOK MHAMKaTopa u GoOpMaT 3HAKO-
MecTa;

— yepes 39 MKc (He meHee) nogalT
komanay 00001100;

— eule yepes 39 MkC (He MeHee) no-
naiot komangy 00000001;

— cnycta 1,53 Mc (He MeHee) koMaH-
noit 000001D0 3aBepLIAIOT MHKULMANU3A-
LMo,

XoTR peKOMEHA0BaHHbLIE M3rOTOBUTE-
NAMKU NOCNEAOBaTeNnbHOCT MHULMAaNW-
3aumn KOHTpONnepoe CyllecTBeHHO pa3-
NMHAIOTCA, HO 3KCNEPUMEHTANBHO YCTa-
HOBMEHO, NYTO NOCNENOBaTENbHOCTb,
npejHasHauvyeHHas [Oaa KOHTponnepa
HD44780U, ycnewHo wHUUManuanpyert
n KS0066U. Cneayer OTMETUTL, HTO YC-
nex rapaHTUPOBaH TONLKO NPW NepPeOHa-
yanoHoM BroveHnn XKW. MNocne c6os
B nepenaye komanp (Hanpumep, B pe-
aynsrarte cny4aiHoro npepsieaHns MK
cBR3n) BoccTaHoBuThk pabotocnocob-
HOCTbL NpnBopa HOBOW MHMUManusaumen
yaaeTcs ganeko He ecerpa. B nopoGHown
CUTyaumMu, Npexae Yem NoBTOPATb MHM-
umanusaumio, nutanmne XKW Heobxoom-
MO BHIK/IIONMTE W BKIIOYUTE 3aHOBO.

ABTOp Mcnonb3osan moayns XKW
BC1602AGPLCH [1] c kouTpOonnepom
KS0066, BCTpOEHHBIM 3HAKOreHeparo-
POM CMMBONOB KMPWUNWULEI M CBETOAMOA-
HOW noaceeTkon Tabno. Bmecto Hero
MOXHO npumeHuTe DV-16252 (Data
Vision), TM162A (Tianma), PC1602-D
{Powertip), WH1602B (Winstar) v npyrve
moaynu XKW, cnocoGHble BOCNpOM3BO-
OUTb fiIBE CTPOKK No 16 CMMBONOB.

MevatHas nnata BU, waoBpaxenHas
Ha puc. 2, BeinonHexna n3 GonsrpoBaH-
HOMO C [ABYX CTOPOH CTEKNOTEKCTONMTa.
Kakux-nnbo ocobbix Tpebosannii kK neta-
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Puc. 4

nAM 1 MOHTaxy 6noka He npenbsBnseT-
cs. Buewnnin Bna BU 6e3 kopnyca noka-
3aH Ha pmc. 3. Moayns XKW nopkniova-
10T K rHe3posow konopke X1 (PBS-16).
Jins 3T0ro HernocpeACcTBEHHO K KOHTAKT-
HbIM MAOLLAAKAM MOAYNS NpWnasHa oT-
BETHAA 4acTkb pasbLeMa — LWTLpeBas KO-
noaka PLS-16. K koHTakTHBEIM nnowan-
kaMm XT1 nnatel BU MOXHO nogxnioumTs
NepemMeHHbIN Pe3NCTop ANK NNasHOW pe-
rYNMpOBKK APKOCTU rnoaceetkm tabno
XKW, a Takxe KHOMNKY ¢ pmkcaumnen B Ha-
XaTtom cocrosHum unn 6ea Hee, No3so-
NAIOLLYIO BKMIOHaTL W BLIKNIOMATH NMOA-
CBeTKy, NOTPebnsAIoLLYI0 A0BONLHO Bonb-
wow Tok. OH orpaxnyeH peanctopom R7.

Moayns MK npwemuuka SFH506-36
moxer Ouite 3ameHen TSOP1736 wim
Apyrum Ha sactoty 36 kM, (cMm., Hanpu-
mep, [2]). Ons nutanus BX aBTOp npume-
HWN CETEBOW ananTep C BbIXOAMLIM Ha-
npsxeHnem 9 B v AonNycTvMbIM TOKOM
Harpysku 500 mA.

Hanaxuweanne BW 3aknwouaercs B
nonbopke, npu HeobxoaumocTn, ane-
menToB uened R1R2C4 wn R3R4CS.
Jns npaeuneHoro otobpaxexnms nHdpop-
maummn o6eivHO GhiBaeT fOCTAaTONMHO NO-
nobpatk peancTopbl R1 1 R3.

B paccmartprBaemMom Cnyvae NCTOYHU-
koM oToGpaxaemMoi Ha BulHOCHOM JKKU
MHQOPMALMM CINYXWUT YETLIPEXBXOO0BLIN
LyN-BONETMETP Ha MWKPOKOHTpONnepe
PIC12F675 (DD1), cobpaHHblii No cxeme,
mn3obpaxeHHon Ha puc. 4. On uamepser
NOCTORHHOE HanpsXeHWe B nopavanaso-
Hax 0—10 B n 0—100 B, nepemeHHoe
HuakovactorHoe (0o 10 klu) HanpsxxeHne
0—1000 B, a Take nepemMeHHoe BhiCOKO-
yacTtoTHOe Hanpsxenwe 0—10 B. Ons
3TOr0 NPefyCMOTPEHbI HWU3KO4YACTOTHLIN
OfHONONYNEPUOAHLIA BHINPAMUTENL HA
Avope VD1, BLICOKOHACTOTHLIN OAHONONY-
NEPVOAHLIA BLINPAMUTENL HA repMmaHme-
BOM amope VD2, penvreny HanpskeHus
Ha peawncTopax R1—R9 ¢ punsTpyowmmMmn
KoHpeHcatopamn C3—C6. Uamepremoe
HarnpsaAXeHwe nodalT Ha paavem X1 c no-
MOLLBbIO NOAKMIOYEHHBIX K Br0 KOHTaKkTam
LLYNOB WK NPOBOAOB C pasbemMamm “Kpo-
Kogmn”, NpuyYeM M3MEPEeHUs MOXHO Bbi-
NONHATL OAHOBPEMEHHO NO BCEM YEeTbi-
peMm BXOAaM.
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Mocne BKIIOYEHMS NUTAHWA MWUKPO-
KOHTpOnnep ¢GopMUpYET HA CBOEM BLIXO-
ne GP5 wmnynecHyio nocneposartens-
HOCTb, HEOBXOAMMYIO ANA MHULMaM3a-
umm XKKW B BW, a 3atem nocnepgoeatens-
HOCTW, HeoBxoauMmblie ans oToBpaxeHns
Ha XKW peayneTatoB namepenus. Hepes
ycunutene Ha tpad3ucrope VT1 naqku
mmnynbcos YacToton 36 kU noctynaot
Ha su:anyllalol.unﬁ ovon, MK pwanasowa
VD3.

K pasvemy X2 nopgknioveH npeobpa-
30BaTesb HANPAXEHWA ranbBaAHNYECKOTO
anemenTa G1, cobpaHHER HA TPAH3UCTO-

pax VT2, VT3 v tpancdopmarope T1 [3].
MNorpebnaembiii OT anemeHTa TOK AOCTH-
raet 65 MA BO Bpems nepepnaun uHdop-
maumm. Mpeobpasosarens He UMEET Bbi-
knovarensa. lNpw coeguHeHun Hacrten
paawema oH HauuHaeT paborare aBToMa-
TUHECKW, Nopasas HanpsxeHwe 9 B Ha
aHop uanyLawouiero auona VD3 v na Bxon,
nHTerpanbHoro crabunusaropa DA1. Ec-
N1 YAANUTb NEPEMBINKY MEXIY KOHTaKTa-
Mu 2 1 4 pasbema X2, TO HanpsXeHme Nu-
Tanna MK DD1 (5 B, oHo xe cnyxut 06-
pasuossiM Ans BCTpoexHoro 8 MK ALIM)
MOXHO NOAaBaTh 4Yepe3 KOHTakTul 1
(nmoc) n 8 (MuHyC) pazbema X1.

Takrosyio Hactoty MK, pasxyio 4 MIy,
3anaer ero BcTpoeHHuin RC-reHeparop.
Mporpamma KOHPUIrypupyeT YeToipe Bbi-
sopa MK (3, 5—7) kak aHanorosuie BXx0-
Al AN3—ANO, BuiBop, 4 (GP3) — Kak um-
¢posoii BXOA, a BuiBoA 2 (GP5) — kak um-
¢$poBOI BLIXOA. 3areM Npou3BOaMTCH
wauymanmaauns XKW no metopy ans
KonTponnepa HD44780U, sanumaowan
80 mc. Ecnu kHonka SB1 waxara, 1o npu
ee OTNnyCKaHWW nporpamma nNOBTOPWUT
WHULMANN3aLUMIo, €CNM HeT — HauHer
LMKN M3MEpeHUA.

Axanorossie Bxoas NporpaMma onpa-
wKBaeT no ovepeaun. MonyyeHHslid ¢ no-
MOLLLIO BCTpoeHHoro AL peaynsrar oHa
npeobpasyer B COOTBETCTBYIOLIYIO MM-
NYNLCHYIO NOCNENOBaTenbHOCTh Ha Bbi-
sope 2. Ecnn pesynktar HyneBoOW, WM-
NynLcHan NOCNENOBATENLHOCTL OTCYTCT-
BYET M OTBEEHHbIE PE3ynLTaTy uaMmepe-
HWS HANPAXEHWA Ha AaHHOM BXOOE 3Ha-
komecta XKW ocraiotca cBoGOOHBIMK.
PeaynbTar, NpeBbiLaoOWMi NpeaensHoe
3HaueHwe, oTobpaxaeTcs BePTUKANbHbI-
MKW CTpenkamm BO BCex paspspax.
Mo OKOH4aHWKM M3MEPUTENLHOrO UMKNa
rnporpaMma BHOBb NPOBEPSRET COCTORHME
kHONKM SB1.

OrgenbHas nognporpamma reHepu-
pyeT anemeHTapHeie MHGOPMAUMOHHEE
NOCHLINKKW — Na4Ykn MMNYNLCOB HacTOTON
36 kl'u. AnuTensHOCTE Naykyu W PaBHOM
el nayasl — okono 0,42 mc (15 nepwo-
[0B NOBTOPEHWA MMNYNbcoB). [lay3wl
MeXay naykamMum B TpW pasa AfnuHHee
(1,26 mc), mexay rpynnammn navek — He
MeHee 2 MC.
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c0o6CTBEHHO KOHCTAHTA.
Ecnn He npwHATb ONK-
CaHHBIX Janee Mep, Xpaus-
LWAACA B NEaMATH KOHCTaHTA
MOXET ObiTb YHWYTOXEHAa
u sarpyxeHHas B MK npo-
rpamMmma He CMOXET ee MC-
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nonbL30BaTh. NoaTomy

| npexpge Yem nporpaMMu-

poeate MK, copepxwumoe
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KOObl nporpammsl ua HEX-
¢anna, He 3abynsre Bpyu-
HYI0 BOCCTaHOBWTbL B MNO-
cnefHen sYenke npexHee
3HAYEHME W MWL 3aTEeM
nopasaite komanny ‘Tpo-
rpamMMmpoBaTe”

K obm. 11 ()
K obm | (k)

K obaa 1l (k)
K oBm. I (H)
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Hobm. I

o) AnA nepeHoca KOHCTaH-

Tbl 3 FLASH-namsatv B pe-
FUCTP HacTPOWKW reHepa-
Topa OSCCAL B nporpamme

K ofm. | (o1B.)

MK npepycmorpex ¢par-
MEHT

S 43

bsf  STATUS,RPO
| call  3FFh

55

movwf OSCCAL

Puc. 7

B rabnuue npueeneHsl Koab Npo-
rpaMmel, KoTopsie HeobxoouMmo 3arpy-
3uTb BO FLASH-namars MK. Cnegyer Ha-
NOMHUTL OCOBEeHHOCTM NPOrpaMMpoBa-
una MK PIC12F675 npn ero paborte c
BCTpPOEHHBIM reHepatopom. B nocnep-
Heil nueike FLASH-namstu (no apgpecy
3FFh) "cBexein” MMKpOCXEMbl COAEPXUT-
CH 3anucaHHas Ha 3aBofe-u3roToBuTene
KOHCTaHTa, Heobxoaumasn ANa HACTPOWKK
3TOrQ reHeparopa Ha 4acToTy POBHO
4 Ml'u, odpopmneHHan kak komaHga retiw
C COOTBETCTBYIOLLMM OonepaHooM. B we-
cTHaguaTupusHoMm dopmare oHa Beirma-

1 bcf  STATUS, RPO

YyTture, 4TO nNpu OTCyT-
cTeum Bo FLASH-namsatv no agpecy 3FFh
KOomauasl retlw, Boaspara 3 BL3BaHHON
komaHpgou call 3FFh "nognporpammul” He
NPOV30MAET W OanbHENWLIee KOppeKTHoe
BLINOMHEHWE OCHOBHOW NPOrpaMMe cta-
HeT HeBO3MOXHBIM. Ecnu xe Takas
KOMaHa ecTb, HO 3HaveHne KK B Hel uc-
KaXeHo, Nporpamma 6yaer BeINONHATLCA
npasvnbHO, HO C TAKTOBOI YacTOTON, He-
CKONbLKO OTNMHAKWEWCA OT HOMWHaNb-
HOW. B paccmarpuweBaemMom ycTpoicTBe
HEBONLLIOE OTKNOHEHWE YACTOTHl HEKPW-
TMyHO. OHO MOXET MPUBECTH NULLb
K YMEHbLUEHWIO NPEeENBEHON OaNbHOCTH

ceaan mexay MU n BM n3-3a Hecooreer-
CTBMA 4aCTOTbl NOBTOPEHUA Uany4aemblx
WMNYNLCOB YacToTe HacTponkn MK npu-
eMHUKa.

NameputensHein 6nok BonkTMETPa
BoinOnHeH B Buae manorabaputHoro
wyna ¢ noaxmoyaemMbim Gnokom nuTa-
Hua. Buewnnin Bug npubopa (6es kop-
nyca) nokasaH sa puc. 5. lMNMevarHas
nnarta MMKpOKOHTDONNEPHOr 0 y3na uao-
6paxeHa Ha puc. 6 (peancTopu R4 1 R9
YCTAaHOBMNEHbl CO CTOPOHbLI ME4YaTHBIX
NPOBOAHWMKOB), a npeoﬁpaaoaa'renﬂ Ha-
NpsAXeHnsa — Ha puc. 7.

Posetkn X1 nX2 — PBS-8R, Bunka X2 —
PLS-8R. Nanyyaowmii Mo m3sneyeH na
npay renesuwaopa. MaruuTonposopg
TpaHcopmaTtopa T1 — K10x6x3 wu3
depputa 1000HM3. ObmoTtka 1 — 2x70
BuTKOB, o6moTka Il — 2x10 BUTKOB Npo-
sona MN9B-2 pnamertpom 0,2 mm. Toko-
CHEMHUKM ranbBaHUHECKOro 3neMeHTa
G1 cpenaHel M3 NATYHHOW MNACTUHLI
M CTANbHOM NPYXUHbLI AUAMETPOM 5 MM.

HanaxwBaHwe BOnNbTMETpPa 3aKnioqa-
etca B noanbopke pesuctopoe R1—R9
ONS AOCTUXEHWA HAWUMy4llero CooTBeT-
CTBMA M3MEPEHHBLIX 3HAYEHW Hanpsxe-
HWMA NokaszaHmam o0pa3LoBoro BonbTMe-
Tpa. Ecnn npeobpasoBarent Hanpsixe-
HUS 3anyCKaeTcsa HeYCTOMYMBO, NOAKNIO-
4uTE MEXY KOHTakTamm 3 U 8 posetkmn
X2 peauctop conpotmenesmem 27 kOm.

NUTEPATYPA

1. XKuakokpucTannuyecKkme UHOWKATOopPL
Bolymin — <http://www.symmetron.ru/
suppliers/bolymin/bolymin. pdf>.

2. Donrwid A. Mogynn npuemuukoe MK
curHanos. — Paguo, 2005, Ne 1, c. 47—50.

3. Yannwmruu A. MNpocTton npecbpa3osa-
Tens Hanpsxkewus. — Paguwo, 2001, Ne 11,
c. 42

Or pegaxymi. McxoOHbid TEKCT M KOsl
POrpaMmbl MUKDOKOHTDONAEDE HAXOOATCA
Ha wawem FTP-cepsepe no aapecy <ftp://
ftp.radio.ru/pub/2007 /05 /vmeter.zip>.

Penaxrop — A. Qonrui, rpagua — A, Jonrui,
¢horo — aeropa
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@ CunoBas aneKTpoHUKa —
3TO O4YE€Hb MHTEPECHO,

HO HE O4YEeHb NpoCTO

3. MYPALOXAHSIH, r. EpeBsaH, ApMmeHusi

ABTOp NpegnaraeMon peLeH3nu Ha NonynspHsie cpenn pagnuonio-
6uTenei KHUIrKu rNo CHNOBOH 3NEKTPOHUKE — CNeynanucr B 3Tok ob-
nacTy, kKaHAMAAaT TeXHUYecknx Hayk, asTop Gonee 50 Hay4yHbIX TpY-
A[0B M u3obperenuii. PaccMoTpeHHbIe B cTaTbe BOnpoch! 6biny 3aaa-
Hbl acnUpaHTamMH, Hay4HbIM PYKOBOAMWTENEM KOTOPAIX OH fIBMIAETCH.
Mbi gymaeM, ¢ orBeTamMM Ha Hux OyAeT none3Ho MNo3HaKOMMWTbLCH

PAQVIOSIIOBUTENIO-KOHCTPYKTOPY + Q PAAMO® -

@
-
¥
w
GI}
I~
(=3
(2]
s
™~

Bonpocbi: consuit@radio.ru

Mpwam crareii: mall@radio.ru

PAJIMO Ne 5, 2007

BCeM YHUTarenam XypHana.

peav NpukKnagHblX OTpacnein Haykum

CWNOBan 3NeKTPOHWKa — oHa M3 Tex,
roe TpebyioTcs obwupHBIe 3HaHWMR He
TONBLKO NO TEOPETUYECKUM OCHOBAM 3nekK-
TPOTEXHWKW, HO U NO MHOMMM pasgenam
duankm n maremarukn. Mpu atom ona
pa3paboTki W W3rOTOBMIEHWA Pa3NMMYHbIX
YCTPOICTB B 3T0M 06nacTv Hapo 6bimb 1
B KypCe MMpOBbLIX OOCTMXEHWA No 4acTn
CXEMOTEXHWKN U 3NeMeHTHOM Basbi, MaTe-
PUANos N NPUHLMINOB KOHCTRYMPOBAHWA.

B atom eue pas ybexnaelscs, 03HaKo-
MMBLUWCE C Kiuramm [1, 2]. 3peck v ceene-
HWSA 10 MarHETU3MY M MarHMTHLIM MaTepu-
anam, OCHOBbI TENNOBLIX Pac4eToB, nony-
NPOBOAHVKOBOW TEXHUKW M, KOHEYHO, NO-
npobHoe pacCMOTPEHWE NOYTH BCEX OC-
HOBHbIX BAPWAHTOB Npeobpa3sosarenei Ha-
NPSKEHWA Ha TPAH3UCTOPaX NPUMEHUTESNb-
HO, B TOM 4WCNE U K CBapONHLIM annapa-
Tam, ¥ K KOPPEKTOpam MOLLHOCTH, a TaKxe
nporpaMmsl aBTOMaTU3WPOBaHHOIO MNpo-
ekTupoBanusa npeobpazoearteneir. [lpu
3TOM MMMNOHWPYET YMHLIM noaGop maTepm-
ANoB M WX TANaHTNMBas Nnopaya B XMBOW
W yBnekarensHom becene c yutarenem. [ly-
maio, 4To 310 Gonbluok Nogapok moburte-
nsM (M HEe TONBKO) CUMOBOW 3MNEKTPOHWKM.
B npenMcnoenM KO BTOPOWM KHWre asTop OT-
Mevaet, "...3Ta KHMra He yyeGHMK U He
CApPaBOYHUK, U HE HAay4YHO-MCCnenoBaTesb-
ckaa moHorpadwms...”. C nocneagHnum Mox-
HO MONMHOCTHIO COMMACHTECH, XOTH HOMMW-
HanbHO CNPaBOYHUKOM NOYTH MO BCEM BO-
NpOCaM CHINOBOW 3NEKTPOHUKK OHa, Geayc-
noBHoO, siBnsieTcs. B uenom obe kHArm —
HYXXHBIE W MONMHOBECHLIE Nocobus no cuno-
BOIA ANEKTPOHUKE.

BesycnoeHo, pabota orpomMHoro obue-
Ma, BLINOMHEHHAR aBTOPOM 3TUX KHAI —
CNeunanMcTOM-NpakTMkoOM, He Morna
oboitucek 6e3 ownbok u ynyuienwmia. Tpyn-
HO 06bATL HeoGbaATHOE: nopobpaTte, May-
YUTH U CMCTEMATU3WPOBATL MMEIOLLMECH
ny6nukaumm No oBLWMPHOM TeMaTuKe, Ha-
nucare paboTy Takoro LWKpokoro npoduns
v ofbemMa U B TO Xe BPEMSA 3HATL W OXBa-
TUTb BCE TOHKOCTWM pacyeTa Lenen v npo-
ueccoB pyHKUMOHMPOBaHMA pa3Hoobpas-
HbiX YCTPOMCTB CUNOBOWN 3NEKTPOHWUKW.

HyxHo ckazarb, 4To owmbok KU ynyuie-
HWI HE OYeHb MHOMO, OAHAKO YacTk U3 HUX
O4YEHb Cepee3Ha u npuHuMnuansHa. Mo
noapo6HO paccMoTPUM KX Aanee. 3To No-
MOXET MHOrOYWCNEHHBIM  YUTATENAM
YHECTb X NPU U3YHEHUU U UCNOSMbB30BAHUK
B CROEi NnpakTuke marepuance obewx
KHWT

Monaraio, 4TO B HANWMYUKN YNOMAHYTBIX
HEAOCTaTKoB B [2] MOXHO, N0 MEHbLUEn

Mepe, YNPekKHYTL M M3BECTHLIX Crieumany-
cTOB B 06n1acTn CWNOBOW 3NEKTPOHWKM,
octaBmBluMx dakTtmueckm 6ea BHUMaHUA
NepByI0 KHUIY aBTOPa M HE OKA3aBLUMX
eMy CBOEBPEMEHHOW NOMOLLWM B NOWMCKe
W ucnpaeneHnm olwmbok, 4Tobkl He NOBTO-
pPATb WX NONHOCTLIO BO BTOPOW. 3Aecb
MOXHO YCMOTPETb M 0COBEHHOCTN HACTO-
ALLEro BPEMEeHW, KOrga B YCNOBMAX WH-
$HOPMaALMOHHOr0 M306MNNA BO3MOXHOCTL
NoONy4eHMUs HYXKHbIX CBEAEHWI NPaKTU4eC-
Kk GearpanuuHa. Ho nonyyaertcs napa-
[OKC: C OOHOI CTOPOHBbI, MOpe nHdopMa-
LMK — 3ITO O4EHb XOPOLLO, C OPYroi — He
COBCEM XOpOLLO, Tak KaK Y HEKOTOPbIX Ha-
YMHAOLWMX CNeunanucToB HEe3aMeTHO
pas3BMBaeTCH NPMBbLINKA NOBONBCTBOBATL-
Cfl FOTOBLIMKW pe3ynsTaTtaMu, peKoMeHaa-
LUMSMU M TEXHUYECKMMW peLuernammn 6e3
mx rnyBOKOro OCMbICNEHWA U aHan3a; Te-
pReTCHA TAra K Teopun — ocHoee nmoboro
TBOpYecTsa. H cuMTalo, HTO HEeKoTopble
OLIMBKM MOXHO OBBACHUTL HEAOCTATOYHO
Cepbe3HbIM OTHOLEeHWEeM aBTopa K OT-
OenbHbIM BONPOCaM TEOPMU W HIDAHCaM
CXEeMOTEXHUKN.

K npumepy, B [1] (m. 5) v B [2] (rn. 7,
¢.135, 136) paccmartpusaeTtcs pabora no-
NEeBOro TPaH3ncTopa Ha MHAYKTUBHYIO Ha-
rPY3Ky, LWYHTUPOBaHHYI0 B 06paTHOM Ha-
npaenexsun pguogom. OTcTasMM BONPOC
0 ToM, uenecoobpasHo nu Geino noppob-
HO paccmarpvBaTh NepexoaHbie npouec-
CcHl W BEIBOAMTE GOopMyny NoTepb Npu ne-
pexniovYeHnn AN TpaHaucTopa, paboTaln-
wero B pexvMe OOHOKPAaTHOW KOMMYyTa-
UMK (Ha aNeKTPOMEXaHWYeCcKoe pene) nnm
HAa BECbMa HM3KOW yactoTte (B npuBoge
[Buratensi NOCTORHHOro Toka). O6partum
BHUMaHWE Ha TO, 4TO B 0Bemx KHMrax noye-
MY-TO B pac4eTHbix popmMynax notepb Ha
nepexnotenne (Po.) noseunca koagpdn-
LMEHT 3anNONHEHUA UMMYNbLCOB

y=t,f

(x Tomy xe B [1] aToT KOabPULWEHT BO3BE-
[EeH B KBAOPAT, XOTA MO CMLICSTY OH LOJDKEH
GbiTh B NepBoiA cTeneHn). MpuseM OH NosBns-
€TCHA NOYTWU 4y0M NPY BONEBOIA 3aMeHe Bpe-
menu cnaga b (om. [2], ¢. 24) Ha MHoXUTENL

-1
T—S-L'“ . Begb 1 dyHKUMOHANBHO, U NOrM4e-
CKM 3HA4YeHUA [UTENBHOCTH MMNYnbca
Y

T

no OTAENbLHOCTM HEe MOrYT OTPasuTLCA Ha
MOLUHOCTH NOTEPb B AMHAMUYECKNX PEXN-
max, roe OurypuvpyioT TONbKO BpeMeHa
W ANUTENBHOCTU GPOHTOB NEPEKIIIHEHNS.
MocnegHwe COBMECTHO C HacTOTOW nepe-
kniovenus f (B enae t-f nam t-f) camm BoI-
NONHAIT B pacyeTHbIX GopMynax pone
cBoeobpazHbLiX K03 PULUMEHTOB 3anonHe-
HWS UK, TO4HEEe, OTHOCUTENLHOW Npoaon-
XUTENEHOCTU NEPeXOAHbIX MPOoLEeccoB
MPY KOMMYTaLmn.

BuiasiBaer yaveneHne Takxe 10 o6cTo-
ATEeNbCTBO, 4TO, HeOGOCHOBaHHO BBEnSA
KO3(PPUUMEHT 3aNONHEHNA B PacyeTHYIo
¢dopmyny ans P, aBTOp Knur He 3any-
MAanCcs HAaA TeM, K HEMY 3TO NPUBELET, U He
OLIEHMN BO3MOXHbIE 3HaYEHWA ¥ (B BaHHOM
cnyyae nopsgka 0,003) ana BapwanTta
¢ PUKCHpYIOWMM amoaom. Ho coeeplueH-
HO OYEBWOHO, YTO 3[1eCb AEWCTBYET 3aKOH
GanaHca BONBLT-CEKYHAHbIX NNoWanei:

Up - th =Uyp - (1-1,)
nnn

¥-Un =(1-7)-Uyp,
oTKyga

rne U, — HanpsxeHve nutanms; Uyp= 1 B—
NPAMOE NafeHne HanpPaXeHWa Ha anoae,
LUYHTUPYIOLWEM WMHOYKTMBHOCTL. MNoacra-
BMM 3TO 3Hauyenwe y B dopmyny (7.24)
{cm. [2]) c yyeTom TOro, yto U tUp= U,
Tak kak U,>>Uyp, Tem Bonee npu nuTaHum ot
ceTesoro suinpamuTens c U,= 300 B. Mony-
YMM HenpegnonaraemMoiii aBTOPOM pe-
3ynbTaT, @ UMEHHO

P = Uyp - imax  texn - f

nep 6

$opManbLHO roBOPSLUMIA O TOM, HTO Npw
3aKpLIBaHWUKM TPAH3NMCTOPa MakCMMansHoe
HanpsxeHne Ha Hem paeHo Uyp= 1 B, aato
yxe m3 obnactv ¢antacTvkn. Cneposa-
TensHo, popmynsl B [1] (Ha c. 90) u B [2]
(7.24) NnpyHUMNWANLHO HEBEPHLI N3-33 He-
060CHOBAHHOIO NPUCYTCTBUA B HUX KO-
duumenTa y,

W, HakoHey, rnaBHOE B 3TOM BOMpOCe.
Ha Toi xe c. 90 B [1] HacTopaxwBaeTt uto-
rosas ¢paza aeTtopa: "Mrak, pns ogHo-
TaKTHOI CXEeMbI C MHOYKTUBHOW Harpy3akom:
{npuBoguTtcs ¢opmyna)”. Mnave rosops,
nony4eHHble AnA BapuadTa ¢ GUKCHpyio-
WM anoaom Gopmynsl (npuHem ¢ koad-
DULMEHTOM y) 8BTOP YBEPEHHO CHMTaeT
YHUBEPCANbHLIMMW W TMPUrOOHLIMKM N8R
BCEX OfHOTAKTHBIX CXeM, U He ToNLKo. Ha-
npumep, B . 13 kuur [1] » [2] nx asTop
peKOMEeHOYeT uMTaTensM BEeCTW pacyer
WMEHHO no Takoi dopmyne (cm. [1],
c. 244) n cam BLINONHSET aTOT pacyeT, no-
nysmB P, = 0,2 Br. B [2] (ka c. 320) Ha
aTOT pesynLTar OaeTcs ccuinka. U ato —
ans o6parHOXOA0BOro WMHBEPTOPA, rae,
KaK M3BECTHO, HanpsHXeHne Ha TPaH3NCTo-
pe pasHo He U,,, a U,/(1—y), wtonpny = 0,5
MHUHUMYM BABOE Gonblue, YeM B UHBEPTO-
pe ¢ PpUKCHMpYIOWMM AM0A0M (He cHuTan
MHOYKTMBHOIO Bbibpoca AU,).

Takmm ofpasom, BcrneacTeme "Hesa-
KOHHOrO™ npucyTcTBusa koadduumenTa y
HE TONLKO nIOBUTENb, HO U HEONLITHLIN
npogeccnoHantHblii paapaboTink gonyc-
TUT B pac4eTe MOLLHOCTW NOTEPL B OTBET-
CTBEHHOM Y3ne 4YeTbipexKpaTHYIo OLnbKy,
NPUHEM B MEHLLLYIO CTOPOHY, 4TO ONacHo



Ans annapatypel. 3ty Xe "dopmyny-Ha-
XOOKY" aBTOpP PEKOMEHOyeT NPUMEHNTL
W ANA pacyera NoTepb B TPaH3MCTOpax,
YCTaHOBAEHHbIX B nneyax nonymMoCTOBO-
ro, a cnefoBarenbHO, W MOCTOBOTO WMH-
BepTopoB (cm. [2], c. 139), roe, yunTu-
Basl, YTO HAaNpPsXeHWe Ha TPaH3UCTope
pasHo U,, owmbka GyneTr BCcero-HaBcero
JLBYKparHOWN.

HeuckywenHsin yntarens, OUEHWB No-
cneacTenn owmbkn konuyecTeerHo (0,2 Br
BmecTo 0,8 BT), moxeT noaymartes: CTom-
no Ny U3-3a aToro oropopg, ropoauTe? Ho
BeAb AaHHbLIK Pe3ynLTaT OTHOCWUTCH K MH-
BEPTOPY MoLHOCTLIO Beero 50 Bt (cm.
[2], puc. 13.21). C yBenvuennem Bbixof-
HOA MOLLIHOCTK NOTEPK BO3PacTyT Nponop-
unoHansbHo: npu 500 Bt oHWM pocturhyT
yxe 8 Bt BmecTo owmnBOoYHO paccuvTaH-
HbiX 2 BT.

PaccMOoTpuM Apyryio OLMOKY B KHUre
[1], noeTopsiowyiocs, no cytm, u B [2].
Peub noiger o6 obpaTHOXOA0BOM MHBER-
TOpe C 3alwmTHOM uensio RCVD, orpaHnymn-
BalolLLlen Ha 3a0aHHOM ypoexe AU, nHayk-
TWBHbIE BLIDPOCH! HANPAXEHWA HA TPaH3wn-
cTope npu ero 3akpbiBanum (cm. [1],
. 13). N3 oBCTORATENBHO M3NOXEeHHOro
B 06enx KHurax npyHumna paboTsl TaKoro
WHBEPTOPa JWTaTeNb BLISCHRET, YTO Ha-
KOMNNEHHas B MHOYKTMBHOCTWU NEepBUYHON
obmoTkm L, TpaHcdopmaTopa 3aHeprus

E- Ly "12mmf

2

BO BTOpOK ¢asze nepenaeTcs Yepes BTO-
PULHYIO OOMOTKY Y BLINPAMUTENBHBIA OW-
of B Harpyaky npeobpasosarens (cm. [2],
c. 291, 292). OaHaKko yxe Hepes HECKONb-
ko cTpanuL B opmynax (13.12) m (13.13),
no KOTOPLIM ONPEOensioT napameTpobl
BNEeMEHTOB 3aLLUMTHON Lienu, yutarens 06-
HApPYXMBAET Ty Xe 3Hepruio, Ho nepepa-
BAEMyI0 AR HAKOMNEHWA B KOHOEHCATOp
Ceun (1) © NoOCnenyoUMM paccenBaHnem
Ha MaNOMOLIHOM pe3ncTope Ry.. Takum
06pa3om, aBTOP HEBOMBHO NMLLINA Harpy3-
Ky aHeprum n "obectoumn” ee.

MoHATHO, YTO eCTeCTBEHHas peakums
YATaTeNs OAHO3HAyHA: 3[ecb ABHas pe-
AAKUMOHHAA unu Tunorpagckas owmnbka.
Ho aBTOp CnewwT ONpPOBEPrHyTb 3TO
NpennonoXeHNe Cneaylowmm 3aaBneHn-
em (cm. [1], c. 230 m [2], koHew nocnegHe-
ro abaaua wa c. 297): "...MHOYKTUBHBINA Bbi-
6Hpoc MoxeT 6bITh CBA3aH HE TONLKO C No-
ne3Hon MHAYKTUBHOCTHIO (L, o6s3arensHo
Y4aCTBYET), HO TaKXe C NapasuTHLIMK Na-
pametpaMu (Ls — Kak OONONHUTENLHBLIA
¢akTop)”. MM noaTse, TCR "Chpa-
BemMBOCTL” ¢opmyn (13.12) n (13.13).
A Mexay Tem akTMyeckn MCnNoNL30BaHb!
dopmyne ua [3] (cm. [2], . 256). Ho, pyko-
BOACTBYACH, BUOMMO, BbiLIENPUBEASHHBIM
"060CHOBaAHWEM", MHOYKTMBHOCTbL paccem-
BaHuA Lk (vHoekc LK ot leakage — yrey-
ka), durypmpyiowias 8 [3], 3ameHeHa B HUX
WHOYKTUBHOCTHIO NEPBUYHOM Lienu L.

Byayun yBepenHbIMW, 4TO, PEKOMEH-
LyR yATaTensM 3TM GOPMYNbl, aBTOP KHA
HE BOCNONL30BANCH UMK A2xe Npwu pac-
4yeTe SKCNepPMMEHTaNbLHOr0 WHBEepTOopa
{cm. [2], pue. 13.21), nonpobyem cpe-
nate 3TO CamMOCTOSTENLHO. MocMOTpUM,
KakOl pe3ynerar, cnenys pekomeHgaum-
AM, NOAYHUT YUTaTENsL NPY NONLITKE onpe-
[EeNUTb, HANPUMEP, HOMWHAaN pe3ncTopa
Rsnup 3LLMTHOM LIENW M PACCEMBAEMYIO0 MM
MOLLHOCT.

Wa [2] (13.61) ana y = 0,5 nmeem:
Uy =U, =3108;

Ugup = AU, =100B;

L, =65-10"°ry;

max = 1A;

f=25-10°Ty.

MakcumansHoe ¥ MUHUMAnNbHOE Ha-

NPskeHUs Ha Runy (M Conis) PaBHDI
Urmin = Y4 =Un: U max =Up +AU,.

Kctatw, Ha puc. 13.9,a (cm. [2]) Hanps-
weHue Ha anemexTax RC-uenm o6oaHave-
HO HeBepHO: BMecTO U, OONXHO GbiTe
Uy Ui

Onpegenvm addexkTMBHOE HanNpAXe-
HUe Ha peancTope Roup:

U%ﬂb{b = URmax 'UR min = (Up + AUQ)' Uy

Otkyna Ugaee= 356 B, a cornacHo ¢op-
myne (13.13)

Lo
3 410 -310 887 Om.
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Buibupaem 6Gnwxaiumin - HOMMHAN
910 Om. CnepoBaTensHO, MOLLHOCTL pac-
cesHus paBHa

=139Br (M),
Rewy 910 ™

PR=

yto noytv B 100 paa Gonble oxuoaemon
1 NouTH BTpoe 6onblue BLIXOOHON MOLLHO-
CTV MHBEPTOPA.

Ocraercs ybeauTsCs, NTO BCNeacTeme
HEeOGOCHOBAHHOIO MONBAEHWUA WHOYKTUB-
HOCTH L, BMecTO Lix B pacyeTHbiX Hopmy-
nax (13.12) n (13.13) nocneoxue craHo-
BATCA HE TONbkO 6eCccMbICNEHHBEIMU,
HO W ONACHLIMK MPK NPUMEHEHUA.

HT0 KacaeTcs HaWOEHHbLIX ONBITHLIM Ny-
Tem napameTpoe RC-uenn C NOCTOSHHON
BpemeHy "Ha napy nopsaxoB” Gonbiue Bpe-
menn T B cxeme, w300paxeHHOW Ha
puc. 13.21 B [2], TO cnenyeT OTMETUTD, HTO
B pAfe Cny4aes NPy CUNEHOM BIMSHWM Na-
Pa3snTHBIX EMKOCTE (CM. HUXE) 3TU noka-
3arenu, B OTAM4KMe OT AaHHbiX [3] (npumep-
HO (3...4)T), moryT 6biTb BEpHBIMK ANA AaH-
HOMO KOHKDETHOro Cnyvas, HO HE MOryT
ObiTb PEKOMEHAOBaHL B KayecTee obs3a-
TENeHLIX KpuTEpMeB Buibopa napameTpos
Lienu, Kak aTo yTeepxaaercaHac. 2318 [1].

B [2] Ha c. 297 MOXHO BCTPETUTH eLle
OOHO HEKOPPEKTHOE BbiCKa3uiBaHwe. YT-
BEPX/OaeTCA, YTO KOHAEHCATOP 3alMTHON
uenu 3apsaxaeTcs KakMm-TO Mupnyeckmn
NOSIBUBLLMMCSH TOKOM, "HaBeAeHHLIM B
nepeuuHYI0 0GMOTKY M3 BTOpMuHOW™ (7).
3710 He wmeeT Huuero obwero xors Gbl
C Te0puei, pacCMOTPEHHOW aBTOPOM KHUI
B rn. 3, nbo HeBoamoxHa obpartHas TpaHc-
¢dopMaUMa TOKa M3 BTOPUHHOW OBMOTKM
B NEPBUYHYIO, ECNW B LMW BTOPUYHOMN 06-
MOTKM HET reHepaTopPOB HaNPSXEHUs UIn
TOKa, @ TaKMX B AaHHOM Crny4ae AeiiCTBuU-
TENBHO HeT.

Ha camom pene 3peck COBMECTHYIO
PONb UIrPaKT MHAYKTMBHOCTW PaccevBaHns
nepen§HOM Lg; 1 BTOpruHOM L, 06MOTOK.
3ror kparkoepemenHsld (1,0...1,5 MKc)
aran c ysacTuem Ls, u Le; — npomexyTou-
Hbi Mexay dasaMu HaKoMIeHWs U nepe-
AaLw aHeprm B Harpyaky. Cpasy xe nocne
3aKpblBaHUR TPaH3UCTOPa W M3MEHEeHWs
NONAPHOCTU HanpsxXeHWa Ha obMoTkax

TOK NEPBNHHOM OBMOTKM iy N3-3a NPOTUBO-
[eCTBUA MHOYKTMBHOCTM PACCesHWA BTO-
PUHHOW 06MOTKM Ls; HE MOXET MIHOBEHHO
TpaHCGOPMMPOBATLCA BO BTOPWYHYIO
Lens.

AHanua 3KBMBaNeHTHOM cxemul 0Bpar-
HOXOA0BOro NpeobpasoBaTens B 3TOM pe-
XMME NOKasbiBaeT, Y4TO OCHOBHAR MHOYK-
TUBHOCTL NEPBNHHOR 0O6MOTKM Ly n npuBe-
OeHHas K NePBUYHOA MHOYKTWBHOCTL pac-
CesHUA BTOPHYHON 06MOTKM L's; OKasbiBa-
I0TCA Ha [aHHOM 3Tane COefWHEHHbIMW
napannenbHo, WX 3KBUBANEHTHAs WMHAOYK-
TUBHOCTE NpuBnuauTensHo paBHa L'g,
npuysem L's;<<L1. MNo3aTomy HakonneHHas
B MarHWTHOM NOMe 3Heprus

£ Ls ifmax
2
3apAxXaeT 3a 310 BpeMs KoHaeHcaTop C...

no cnapawlen no KOCMHYCOWae KPWMBOW
[0 MOMEeHTa

tsp =%1|LS “Conub s
l‘ﬂGLs = LS1 +|.:52.

Janee 0o KOHUA Neproaa MeeT MecTo
yxe cobcTBEHHO BTOPOW 3Tan © nepeaa-

4Yen B Harpy3Ky 3Heprum
E= I'1 ; I‘lzmal
205

Denutens 2,05 BMecTo 2 yuuTbiBaeT
YMEHbLUEHWE TOKa i; 3a Bpema t,, Ha 2...3 %.

Takmm 06pa3oM, rMaBHuIi "BUHOBHUK
obpasoBaHus MHOYKTMBHOIO Bbibpoca
AUg — cymMmmapHas MHOYKTUMBHOCTL pacce-
sHms Ls (cm. [3]), a He nonHas nHoykTMB-
HOCTB NEPBUYHOW LENK, KaK yTBEpXaaeT-
ca B [1] 1 [2]. K Tomy xe n3secTHo, 4TO He-
¥enaTenbHble NapasvTHbie RBMEHWS Co-
3[A10TCH, KaK NPasmno, UMEHHO NapasuT-
HBIMW 3NeMeHTaMu.

Kcratn, B ycTpoWcTBax Ha nonesbix
TpaH3ucTopax C Mx “cymacweawumm”
CKOPOCTSIMM NEPEKNIOYEHWA Pe3KO Bo3pa-
CTaeT BAVSIHWE NapasuTHON eMKOCTHM 06-
MOTOK M MOHTaxa. BO3MOXHO, UMEHHO UX
BAWSHWE W CLIrPANO CBOIO POMb B HEKOP-
PEKTHOM 3aKAIo4eHn o npupoae obpaso-
BaHua BbIOpOCa B paccMaTpyBaeMbIX KHW-
rax. K Tomy xe B cxeme no puc. 13.21 [2]
TpaHchopmaTop cobpad Ha MarHMTONpPo-
BOOE, MMEIOUWEeM MNONTM OeCATUKPATHLIN
3anac no raGapuTHOM MOLWHOCTU. A Npwu
BTOM MOXET Pe3Ko BO3pacTH BNMSHWE na-
PasuTHLIX NAPAMETPOB C BO3MOXHBIM NO-
ABNEHMEM BLICOKOMACTOTHLIX KoneGaHwii
C aMnNAUTya0i NepBOM NONYBOMNHLI, CyLLe-
CTBEHHO NPEBbLILLAIOLWEN HANPMXeHWe Nn-
Tauma U,. 310, BUOMMO, 1 CO30aN0 unmio-
auio yqactus L, B o6paszosasum AUg. Ona
HarmapHOCTW B ONWCaHWM NPOLECCOB 9
cuyen 6bl uenecoobpasHbiM BBECTW 30€Ch
NoHATHE © Aenutene svepruu. Bepp,
10 CYTW, NOCNEeNOoBaTefnbLHOE COeOMHEHWUE
ocHoBHoOM (L;) n napaautHoi (Ls) nHayk-
TUBHOCTHU MOXHO O6BLEKTMBHO paccMaTpu-
BaTb KaKk [EenuTens HaKOMNeHHOW B HWX
NONHON SHEPIMK:

E= (L +LS)'i12ma: .
2

MNpu atom Gonblas 1 GYHKLMOHANLHO
nonesHas YacTb 3TON 3Hepruv

- L1
L1 +LS

E1:E
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Ten. 207-88-18

Mpwem cTarei: mail@radio.ru
Bonpocsi: consuit@radio.ru

PAOWONe5,2007 = 0

nepenaeTci Yepes BTOPWUHHYIO oﬁmomy

. W BLINPAMUTENb B HArpy3Ky, a MeHbluan,

napasuTHas

Ez=E- Ls
L1 + LS

co3paerT ornacHbie BeIBpoCH nnu Hakanm-

BaeTCH W paccewBaeTcs 3alwmTHoil RCVD

uensio nubo canpeccopoM.

Cnegyer OTMETUTL, YTO OCTaSbHbLIE
OLMBKK 1 YNYLIEHWA, YACTb KOTOPLIX MOX-
HO OTHECTW K NOCTATONHO CepLe3HbIM, BCE
Xe He NpeACTaBnsioT TakoW OnNacHOCTH
AN8 annapaTtypel, Kak OTMe4eHHbIe Bhilue.
Mo3ToMy MOXHO NEPEYUCNUTL HEKOTOPLIE
M3 HUX B BUOE BONPOCOB W OTEETOB. BoT
[ANeKO He NOMHLIA NepeYeHsb (BCE CCbINKK
naHul Ha [2]):

Bonpoc. KoppekTtHa nv ¢ppasa Ha c. 53:
"LLUnpe rucTrepeanc — MeHbLIe notepn”?

OvBer. Het, NOTOMY 4TO 4EM LLUMPE NeT-
N\ rMcTepeanca, tem Honslue notepn. 3to
akcmoma.

Bonpoc. MpasunbHo nu Ha puc. 5.5
obosxaqeH peanctop R, M NPaBunBHO N
Ha C. 85 obpaTHLIA TOK KONINEKTOPHOrOo ne-
pexona |, Ha3Bax obpaTHEIM TOKOM Daski,
KOTOPbIN, HECMOTPS Ha 3TO, MOXET NPUOT-
KpLITB TPAH3UcTop?

Oreer. Hert. ﬂOﬂXHO BbiTh Hﬁ:;o. a l:_no
(TOK yTeMKM KONNeKTOpHOro nepexopa)
HUKaK HE MOXET HasbiBaThCs 0BpaTHbIM
TOKOM Basbl. OH gna 6236l — NPAMOIA. 30
TOXe akcuoma.

Bonpoc. WMmeer nu  OU3MYBCKUIA
CMbICS NONOBUHA BUTKA B TpaHcdopMmaTo-
pe vnu apoccene (c. 280, W2=2 5)?

Oreer. Het. Ecnu nposog npolen ye-
pes3 OKHO MarHUTONPOBOAA, 3TO O3Ha4aeT,
4YTO BUTOK 3aBEPLLEH HE32BUCUMO OT TOrO,
CAEenann N KOHLUL NPOBOAA MOMHLIA Mnn
HenonHu 060pOoT. MNyTL NPOTEKaHMA TOKA,
OXBaTLIBAOLLWIA MArHWTONPOBO/, 3aMbika-
ETCR Yepes aneMeHTH YCTPOWCTBA, K KOTO-
PbiM NOOKMONEHB BHIBOOL 06MOTKM. Mo-
ryT ObiTe CAenaHbl ABa MW TPW BUTKA, HO
HE ABa C NONOBWUHOMN.

Bonpoc. Boamoxna nwm obGpartHas
TpaHcdopMaums Toka M3 pasmMarHuHmuBa-
oweit o6motkn W3 (puc. 135, c. 288)
B rnepsnyryn W17?

Orser. Het. B atom cnyyae o6morka W3
BbINOMNHAET Ty X ponb, 410 1 obmoTka W2
B 00paTrHOXOQOBOM WHBEPTOPE, TONLKO
C BO3BPATOM 3HEPIUK B UCTO4YHUK NUTEHWA.

Bonpoc. MpasuneHo Ny yTBepXOeHne,
4TO B HOMMNepe NpUHLMNWANBHO HE MOXET
NosBMTLCS CKBO3HON ToK (€. 205)7 Torpa, uto
3a TOK (HamHoro Gonbiue paboyero) nose-
NRETCH NPY OTKPLIBAHWW TPAH3UCTOPa, Korna
paspanHLIA AMOoM, HE YCnen eLUe 3aKpLiTLCs
BCNeACTBUE KOHEYHOMO 3HAYEHWA BPEMEHU
BOCCTaHOBneHust oOpartHOro ConpoTvMBne-
Hvs (cm. puc. 9.13, 9.14 nc. 198—200)?

OreeT. Het. 310 M ecTb “CkBO3HOR™
TOK. MpOCTO B HEKOTOPLIX MCTOYHUKAX Ero
HaNM4YME HA3LIBAIOT "PEXMMOM THEXENoro
rNepexnioYeHns”.

Bonpoc. OnuceiBaet nu 3akod Oma
NPOLIECC YBENUYEHUA COMNPOTMBAEHWA C
pocToM Temneparypsi (c. 119)?

OteeT. Het, KOHe4HO. 3T0 OAHO M3 3a-
Gnyxaesuin asTopa.

Bonpoc. B kakylo creneHs OONXEH
ObiTb BO3BEOEH MHOXWTEND iy, /(1—D) BO
BTOPOM cnaraemom dpopmynsl (10.21)7

Oteer. B nepeylo cTerneHb, Tak Kak
P=FR=UL

Takum o6pasom, Mbl pasobpanuch Kak
B NOCTOWHCTBAX, Tak 1 B OCHOBHLIX Heo-
crarkax kuur B. 0. Cemenosa. loBops
06LEKTUMBHO, 3TW HELOCTATKM HE yMans-
10T 3HA4YEHWUA ero Tpyaos ans niobutenein
W CNeLmannucToR rNo CUNOBON 3NEKTPOHN-
ke. XenatenbHo, KOHe4HO, 4T06bl npu
nepemsaaHum KHUr Hepodetsl Goinu ne-
NpasneHsi.

JIMTEPATYPA

1. Cemenor B. CunoBan anekTpoHUka ons
mobutenen u npogeccuodanos. — M.: ConoH-
n, 2001.

2. Cemenor B. Cunoean anexipoHWKa: oT
npocToro K cnoxHomy. — M.: Conou-lMpecc,
2005.

3. Adams J. Designing a Power Supply
Using the IRIS40xx Series. — <http://
www.irf.com/technical-info/appnotes/
an-1025.pdf>.

Pegnaxrop — A. Honrwil, rpagwika — A. Jonrwi

ManomMmoluHbie paguonepepaTtimkm

crepeocurHana

aCCOPTMMEHTE NPOAYKUMW OHOrO U3
KPYNHEALLMX NPOM3BOAUTENEN anek-
TPOHHLIX KOMMOHEHToB — ¢mpmMibl Rohm —
eCTb CEpPMA MWUKPOCXEM, NnpefHasHaqeH-
HbIX Ans cOOpKM MANOMOLLHBIX KOMNaKT-
HBIX PaaMonepenarMkoe crepeocurHana.
Bce Hauanock ¢ pa3paboTaHHON B KOHUE
80-x ropoe cneuywanuctamu GUPMbl MUK-
pocxembl BA1404. MpocToTa peanvaaumm
W BO3MOXHOCTb HU3KOBOMNETHOIO NUTaHWA
Hapaay C XOpOWWMM noKasaTensMm
TpaHcnMpyemoro crepeocurHana obecne-
YUM 3TOM MUKPOCXEME LLUMPOKYIO MOry-
NAPHOCTL Y paanoniobuTenei BCEro mmpa.
B coctaBe MMKPOCXeMbl ABYKAHANBHLIN
yeunurens 34, MynsTUNNEKcop, reHeparTo-
pbl HECYLUEN W NOOHECYLWe 4acToTr ons
npeobpa3oBaHWA CTEPeOoCHUrHana, ycunm-
Tenb cursana P4, vetournk obpasuosoro
HanpsxeHua. "06BA3Ka” MWKPOCXEMb
BHELUHWMW 3NEMEHTaMW NO3BOMSRET CO-
30aTh MaNOMOLLHbIA paauonepenarymk,
paboralowmii B cUCTEME CTepPEOoBeLLaHNA
c nunot-curHanom. B Poccun cucremy
NPUMEHSIOT Ha pagmocTaHumnax, paboraio-
wmx B apanasore YKB-2 (87,5...108 MIu).
Mukpocxema BA1404 noapo6HO onm-
CaHa BO MHOMx nepuoamM-eckmnx n3naHm-
fiX, B TOM YMCne u B XxypHane "Pagmo” [1;
2]. Ha ee ocHOBe MOXHO CODpaTEL BCTpaun-
BAEMbLIE MNW BHELUHWE YCTpOWCTBa OnA
COBMECTHOM PaboTbl C WMrpoBLIMK NPU-
CTaBKaMK, 3BYKOBLIMM KapTamMn KOMIbIO-
Tepos, CD-nneilepamn, TeneBM3opamm,
YCTPOWNCTBAMW aBTOHaBUrALMA.
OcHOBHEIE HEOOCTaTKM cTepeonepe-
Aarynkos Ha Mukpocxeme BA1404 — Tpy-
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Tabnwuuya 1

NoACTPOIKa. POPMUPOBAHUE CUrHANOB, HE-
0bxopumbix ana paboTbi BHYTPEHHWX Y3NoB,

ey Hanpaxenne Hacro I:oul il el e Twn KOAqs:Ipalﬂen rm peanvM3oBaHo nyTem OEeneHWA 4YacToTu
L nuTanmn, B ‘q":'lf“ : mpmr“ Kopnyca BCTPOEHHOrO TAaKTMPYIOWEro rexeparopa,
st s ishasinbin CTabuNM3npPOBaHHOTO BHELLHMM KBApLEBLIM
BH1414K 45..55 QFP44 |Mocnepoearenchuid/12| pesoxatopom Ha 7,6 M.
BH1415F s SOP22 B crepeonepenatumke BH1414K, no-
BH1415FV 76...108 100 MUMO 3TOro, UMEeTCs pan AONONHUTESb-
BH1418FV aT.4 SSOP-B24 | MocneposarentHuid/ 11 |y 1 goamoxHOCTERN, NPUCYLLMX CUCTEMAaM
BH1418KN gt VQFNZ8 BGonee BLICOKOTO ypoBHA. Bce Mmkpocxe-
BH1416F 76,8...78; Mbl HOBOW Cepum copepxar BCTPOEHHbIe
4.6 88..89,2 200 SOP22 fa iid Lenu NpeapiCKaXeHWin, aMMINTYOHOrO Or-
BH1417F 87.7..88,9 AFEIR panuuerns 1 OHY, nossonsowme ynyy-
BH1417FV 106,7...107,9 SSOP-B24 LUMTEL Ka4eCcTBO Nepegasaemoro curHana.
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Tabnuuya 2 .ﬂngnpaanenun qac_:ToT:g-lo MCnonb3ay-
Hom 10T N60 NapannentHbii, N nocnepo-
s o0 HawmeHoBaH1e DYHKLWOHANLHOE HasHAYeHNe BaTenbHbIi Ko, LLlar nepecTpoiiku yacTo-
1 R-ch input Bxof curkana 34 npasoro KaHana Tbl npu6opoe BH1416F BH1417F
2 Pre-emphasis time constant | YcTaHoeka nocT. Bpemeni Lenu npepbickax. npasoro kaxana | Y BH1417FV — 200 kl'u, y ocTansHeix —
3 LPF time constant YcraHoBKa NOCToRHHOM BpeMen ®HY npasoro Kavarna 100 kI,
4 Filter Moaknioverue UNbTpa MCTONH. 0BPa3LOBOro HaNDAXEHNA MNepe4ncneHHbie MUKPOCXEMBI BbINyc-
5 Composite signal output BbiX0A KOMNO3UTHOTO curHana KaIoT B NNacTMaccoBbiX KOpnycax YeTelipex
6 GND O6Lymit BLIBOJ, MUHYCOBOIA BLIBOZ NUTAHWA TUNOB C ABaauathio OBYMSA, ABaauaThio
7 PLL phase detector output | Beixop nevextopa cucrems: AMY HeTuIpbMA, ABaALIATHIO BOCEMBIO M COPOKa
8 Vee MnocoBoit BLIBOA NUTAHWS HETBIPEMA BRIBOAAMU. '-l?pTE)KH KopnycoB
9 |RF oscillator MOAKNIOHEHNE KOHTYDA reHePaTopPa HecyLLen NPCOCTAENCHY HA PG, §, 8—T.
10 |RF GND O6wmi Buisoa BY Lenen HauGornee noaxopsLwmm ins paamonio-
11| RF outpdt BuiX0n NepenaTmKa (k anvenne) 6UTENLCKUX KOHCTPYKUWIA Creayet cuu-
12 |PLL Vce TIOCOBOM BHIBOA NUTaHMA LENeN cucTemb DAMY rars Crepeonepenariik BH1417F. Crpy-
13| Xtal oscillator BhIBOM! NSt NOAKINOMEHNA KBAPLIEBOTO Pe3oHaTopa TypHas Cxema 370ro npnbopa nsobpaxe-
14| Xtal oscillator TAaKTMPYIOLLErO rexepatopa Ha Ha pUC. 2, a uoKoneska — B Tabn. 2.
15 Too BxopHbie CUrHANLI 3BYKOBOIA HacTOTH Npa-
B ; BOrO M NEBOro KaHanos, NOCTynalouue Ha
:? g; R, Wmmam’ i BbIBOALI 1 M 22, T yepe3 uenu
18 D3 aMnNInTyaHOro orpaHmnyedms n @HY. Mo-
19| Pilot signal adjust Yor YDOBR ey cne aMmnnuTyaHO-4acToTHoW 06paboTkn
20 LPF time constant YCTaHoBKa NOCTORHHON B @®HY nesoro kaxana nmnt:peocurﬂca:r:;T?_lAaeT e mﬁ:gf’:’xﬁ
21 Pre-emphasis time constant | YcTaHoBka nocT. BpemMeHs LEnu npeabickaX. Nesoro kaxana ag Km: yﬁpaannnoum: ‘nﬁ pE a: 60, mTEoﬁ MynbTH-
S5 dhchbpd EMOR CUISTI P TIBROIC KasaTi nnekcopa, GOpMUPYET Lienk 13 ABYX Ae-

wen. OnpegeneHHuie Npobnemsl y pagno-
nio6uTteneii BuiabiBaeT Takxe npuobpere-
HWE OTHOCWMTENbHO HW3KOYACTOTHOro
KBapueBoro pesoxaropa (Ha 38 klu).
JancHeimm passvivemM CTepecnepe-
narumka BA1404 cranm  npuGopsl

BH1414K, BH1415F, BH1415FV, BH1416F,
BH1417F, BH1417FV, BHI1418FV n
BH1418KN (cm. Tabn. 1). Onn conepxar
OCHOBHbIE Y3/ibl CBOEro MpoTOoTWNa, a Oc-
HOBHBIM OTNMYMEM CTaM LmdpoBOe 3ana-
HME HacTOTH Nepenayn v ee $asoeasn aBTo-

nuTenemn 4YacTotel — Ha 4 u 50.
B Mynsrvnnexkcope ua curHanos Npasoro
W NEBOro 3BYKOBLIX KaHANOB (GOPMUPYIOTCR

CYMMapHbIA U DA3HOCTHBIA CUrHANLI, KOTO-

pbie MOAYNMPYIOT NoaHecywyto. s nony-
YeHWA NUNOT-CUrHANA YacToTY NOAHECYLLeR
[ononuuTensHo AenaT Ha 2 (19 ki'u), pery-
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Tabnuua 3

YposeHs
HanpsXeHnn
Ha BX

D1

YacroTa Hecywwen,
My

o8

87,7
879
88,1
88,3
88,5
88,7
88,9
OTenioyeHne CUCTEME
OAMY
1067
106,9
107,11
107,3
107.5
107.7
107.9
OTrnioueHHe CUCTEMB
QAMY
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AIMPYIOT MO YPOBHIO W NOABOAST K CYMMETo-
py. PesynsTvpyowmin KOMNO3UTHBIR CUMHa
NOCTYNaeT Ha BLIBOL, 5 MUKPOCXEMbI.

3TOT CUrHaN MCNOAL3YIOT ANA MOAYNA-
LMK 4ACTOTH NGO BHELLHEro nepenariv-
Ka, nMbBo BCTPOEHHOIro reHepaTtopa, OCHO-
BOW KOTOPOro cnyxar cOBCTBEHHO reHe-
parop HeCywWen u ycunurens MOLWHOCTY
PY. Paboumin 4acToTHLI Ananas3oH reHe-
paTtopa onpenenser BHewWwWHWiA koneba-
TeNbHLIA KOHTYP, NOAKIOHAEMBIA K BLIBO-
Ay 9. [ina Toro uto6bl MMETL BO3MOXHOCTE
nepecTpavBaTh KOHTYp, B 8ro COCTas BBO-
osT Bapukan. BeixogHolt paawocurHan
CHMMAIOT C BuIBOAA 11 MUKPOCXEMBL.

HeobxoonmMoe 3HaveHuWe 4acToThbl He-
CYWei 3a0a10T YeTLiPexpaspsaHbiM KO-
nom no eeieogam 15—18 (DO, D1, D2 D3
COOTBETCTBEHHO) B BWAE NOMMYECKUX
ypoBHein. Kool v COOTBETCTBYIOLLME MM
3HAYEHWS 4YacTOTH ykasavol B Tabn. 3.
Huakwmii yposene — 0...1 B, BbiCOKMIn —
Up—1 B.

KopoBeie curHansi, nocrynaiowme Ha
BbIBOALI 15—18, yepes ycunurenn—orpa-
HUHMUTENW NPOXOOAT Ha NporpaMmmupye-
MBbiiA CHETYMK 1 3808107 ero koadpduumeHT
rnepecyeTta. Ha Bxog cueTiMka nocrynaer
CHrHan BLIXOAHOW HacTOTH Nnepeaaruka,
a pesynsrar cHeta — Ha OfVH W3 BXOA0B
¢azoBOro AeTeKTopa.

Ha BTopoii Bxof getextopa nogaso 06-
pa3suoBoe HanpsxeHwe vactotol 100 kly
C [envTenein 4acToTel TAaKTUPYIOLWEro re-
Heparopa Ha 4 n 19. Mpw OTKNOHEHWK Hac-
TOTH Nepefartyvka OT 3aJaHHOro 3Haue-
HuA Ga30BHI OeTekTop BbipabaTtwiBaeT
CUrHan paccornacoBaHus, UCNONb3yeMbliA
B cucteme PAMNY anga crabunuaaumm yac-
TOTbI NEPepaTymKa.

Ecnn cucrema @DANY ortknioyeHa,
Ha BLIBOAE 7 YCTAHABNMBAETCH Hanpsxe-
nue, 6nmakoe K U,

Hanpspkenve nUTaHua OCHOBHLIX Y3NOB
NoAAIoT Ha BLIBoAb 8 1 6, a ana uenein QANY
NPeaycMOTPeHbl OTAeNbHbIE BuIBOAL — 12
w 10, 4TO No3BoOnNseT NPU HeoBXOOMMOCTH
NUTaTb UX Yepes O0NONHUTENLHLIA hUNLTP.

Tunoeasn cxema crepeonepenarivka Ha
ocHoBe Mukpocxembl BH1417F nokasana
Ha pmc. 3. MNepeaarivk NO3BONSET Nepe-
[aBaTth PagMoCUrHan Ha OQHOM M3 YeTeip-
HaAuaTh npegycTaHOBNEHHBIX 3HAYEHWN
yacToTh. Beibop TOro unm nHoro aHaveHnn
BLINONHAKT BUKNO4aTenamm SA1—SA4.
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Tabnuuya 4
::B'“p Haumenosanme DyHKUWOHANLHOE Ha3HaueHne
1 R-ch input Bxop curnana 34 npasoro kaxana
2 Pre-emphasis time constant | YcraHoeka nocT. BpemeHy Ueni npeabiCkax. Npasoro kavana
3 LPF time constant Ycranoeka nocrostHoii spement ®HY npasoro kaxana
4 Filter MopxnioyeHue GunLTpa UCTouHMKE 06pasLOBOro HANPSKEHUS
5 Composite signal output Bbixon KOMNOZUTHOTO CUrHana
6 GND O6LUMH BLIBOL, MUHYCOBOW BHIBOL, NUTaHUA
7 PLL phase detector output | Beixon gerektopa cucremisl @AMY
8 Vee MNmocoscil BeiBOR NMMTaHKA
8 NC CeoboaHsii
10 RF oscillator MNoaxmnoyeHe KOHTYpa reHeparopa Hecywen
11 RF GND O6wwit Bsieog BY Lene
12 RF output Buixop nepeaaryuka (k aHtexqe)
13 [PLL Vcc MNKCOBOM BLIBOA NUTaHUA Lienei cucTembl DAMY
14 Xtal oscillator Brigoas! A8 NOAKTIONEHUA KBAPUEBOro pesoHaTtopa
15 Xtal oscillator TAKTUPYIOWEro reseparopa
16 NC CeobogHbin
17 Do
1€ D1 Bxopb! uMdpOBHLIX CUTHANOE YCTAHOBKW HeCyLen
19 D2 YaCTOThI NEPEAaTYUKE
20 D3
21 Pilot signal adjust YcTaHoBKa ypoBHA NMNOT-CUrHana
22 LPF time constant YcTaHosKa NnocTosHHON Bpemenn ®HY nesoro kavana
23 Pre-emphasis time constant | YcraHoBka nocT. BpemMely Leny Npeabickax. Nesoro kaHana
24 L-ch input Bxop cvurnana 34 nesoro kaHana

Non6opkoi konpexcatopos C3, C5 3a-
pawot Tpebyemblil YpOBEHb YaCTOTHBIX
NpeabICKaXeHNin 3BYKOBOro curHana, a
C4, C6 — uactoTy cpeaa ®HY (npw HOMU-
Hanax, ykasaHHbix Ha CXeme, OHa paBHa
15 klMu). TakTMpyowmiti reseparop cra-
OMNM3VPOBaH BHELHUM KBapLEBLIM pe-
3oHatopoMm ZQ1 Ha 7,6 MlNy (BO3MOXHa
3amenda Ha 7,68 My Ges sameTHOro
YXYOLWEHUs KayecTBa nepegasaemoro
crepeocurHana).

OnTMManbHbIiA YpOBEHL NMNOT-CUrHana
YCTaHaBAWBAIOT BKNIOYEHWEM MEX/y Bbi-
BofioM 19 1 06LUMM NPOBOAOM KOHAEHCA-
TOpa EMKOCTBIO B HECKO/IbKO COTEH MNUKO-
¢apan (puwpma Rohm cuuraet pocrarToy-
HoW emkocTb 470 nd). OpHako Heobxoaw-
MOCTb B 3TOM KOHOEHCaTope BO3HUKAeT,
KaK npasuno, TONbKO B OTAENbHbLIX CAyHasnx
(Hanpumep, ecnu K NepeaaTivky npemb-
fABnAlT ocobbie TpeboBaHng).

YacTory Hecyllei Onpepenser KOHTYD
C18C19L1VD1. Karywky L1 MOXHO M3roTo-
BWTb M CAMOCTOSITENLHO, HAMOTAB ee Ha on-
paeke oMameTpom 4 mm nposoaom M9B-1
avametpom 0,5...1 MM, YMCNO BWUTKOB —
2.5; BHYTPW O0MXEH HAXOOUTLCA NOACTRO-
e4H1K 13 moGoro BLICOKOYACTOTHOrO dep-
pura. MNpy HanaxvBaHK Nepeaarinka He-
06x0QMMO YUMTHIBATE BAWAHWE Napas3wuT-
HOI EMKOCTW NevaTHbIX NPOBOOHWKOB NNa-
Thi MEXOY 3NEMEHTAMK KOHTYPA, BbI3biBa-
I0LLEI CMELLIEHME YaCTOThl €ro HACTPOWKK.

EmkocTb Bapukana VD1 3aBUCUT OT Bhl-
XOOHOrO HanpsxeHus cuctembl DAMY,
CHUMaEeMOro C BbiBoaa 7. KOMMNO3WTHbLIA
cTepeocurHan, nocTynaowwi ¢ BoiBoaa 5
Ha Karof, Bapvkana, MoaynupyeT 4acroTy
Hecyleh. Y4acTtoTHO-mMOoAyNMpPOBaHHbLIA
CUrHan C BbIXOga YCWIUTENS MOLLHOCTW
(euiBop 11) yepea koupewcatop C20 no-
CTYNaeT Ha NepenaoLLyio aHTEHHY.
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BOAHOM. Mukpocxembl rpynnel BH1418
Tabnuua S yapaxreprbl Tem, 4TO paccuMTaHbi Ha No-
Howop HawmeHosanue DYHKUMOHANBHOE HasHaYeHne HWXEHHOE HaNPAXEHNEe NUuTaHus.
BhiBOAA : Mo BHyTpeHHen cTpykType npubopsi
1 |R<chinput Bxon curnana 34 npasoro kawana rpynn BH1415 n BH1418 BO mHorom no-
2 Pre-emphasis time constant | YcTaHoska noct. BpemMeHn LEn# NpebiCKent. Npasoro kaHana no6re BH1416, BH1417. Otnuuve 3aknio-
3 LPF time constant YcTaHoBka nocTosHHOW Bpemenn ®HY npaBoro kawana yaeTcs B cnocobe ynpaBneHWs 4acTOTON
4 Filter - Nopxmiouetive GunbTpa UcTouHMKa 06pasLoBONo HaNPSKEHWA | nepenaTYVKa, BbINONHSAEMOMY HE napan-
5 Composite signal output Beixon KOMNO3UTHOrO cUrHana NEnbHLIM, @ NOCNenoBaTenbHbIM KOAOM.
6 [GND OBLyni BLIBOAL; MUHYCOBOW BLIBOA NUTEHWA CrpykTypHas cxema CTepeornepeaaryvka
7 PLL phase detector output | Buixop perektopa cuctembl AMY BH1415F npencraenexa Ha puc. 4, a Lo-
8 Vee Mniocosoi suiBog NUTaHWA kKoneeka — B Tabn. 5.
9 RF oscillator MNopknoyeHre KOHTYDE reHepaTopa HecyLlein JinHua ynpaenesus COCTOMT M3 Tpex
10___|RF GND O6uymit exisog BY uenen MNPOBOAOB — paspelueHne npuema WH-
11__ | RF output BbIXOA, NepefaTinka (K aHTeHHe) ¢opmaupm (Chip Enable, BeiBog, 15), cun-
12 |PLL Veo MNMocoBo# BLIBOL NUTaHWA Lienei cucTemsl QAMY xponmsaums (Clock, eeiBog, 16) v nrdop-
13 | Xtal oscillator BuiBOAR ANA NOAKNIOHEHWA KBAPLIEBOMO peaoHaTopa maumonHbI Bxop, (Data, seisop 17). Nopa-
14 Xtal oscillator TaKTUPYIOLLEro reseparopa 4a BHICOKOrO YpOBHS Ha BbIBOA 15 paspe-
15 Chip Enable Pazpelenue npuema uHhOPMaLMK waer npuem uHdpopmaumu Ha ewisog 17,
16 | Clock Bxog CTpOGMPYIOLLMX CUHXPOMMNYNECOB KOTOPYIO CTPOBUPYIOT UMNYNLCHI, NOAAaBa-
17 |Data WHdbOopMaLMOHHLIR BXOa emMble Ha BuiBop, 16.
18 Audio muting Buiknioyenue cTepeocurHana BpemeHHan guarpamma ynpasnsiowmx
19 Pilot signal adjust YCTaHOBKa YPOBHS NUNOT-CUrHana CUrHance f[ns  crepeonepepar4ymka
20 | LPF time constant YcTaHoBKa NOCTOAHHOM B ®HY nesoro kauana BH1415F nokasada Ha pme. 5. Jnmvrens-
21 Pre-emphasis time constant | YcraHoBka nocT. BpeMeHW LIEN NPebiCKan. Nesoro kaHana HOCTb BpPEMEHHbLIX OTpe3koB t,—1, Moxer
22 L-ch input Bxop cMrHana 34 nesoro kasana 6biTb paBHOM MnKn Gonbliein 1,5 Mke, a ts —
- meHblue 1,5 MKC (Mpv 4acToTe TakTmpylo-
Bxo0 pa3spewe- t, i, t,, wiero reseparopa 7,6 MIy). HmxkHas ctpo-
HUS 3anucu, CE _—= Ka OuarpaMmbl NokasbiBaeTt, 4T0 COCTOs-
Bxod cumxpo- | :[t, G ts HWE NporpaMmMUpYeMoro cHeT4rka mame-
wuaauuy, CK i . et HAETCA MO OKOHYaHWKM Nepefayn nocnen-
Y I Hero paspsia ynpaensiowero cursana
WHOpMauuoH- (uepes Bpems t:).
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Mukpocxema BH1416F He wmeer
NPUHUMNUansHex otnnmymin ot BH1417E
Cxembl nepenartmMkOB M MX LIOKONEeBKa
TaKxe aHanoruuHbl. PasanuuHbl TONMLKO
rpaHuubsl  4acTOTHBLIX [OWANa30HOB —
76,8...78 » 88...89.2 MIu, ncnonbayemeix
B AnoHum 1 cTpaHax BocTo4HoM A3un. Mu-
kpocxema BH1417FV — QyHKUMOHaNbHBIA

ananor npubopa BH1417F n otnuyaerca
TONLKO TMNOM kopnyca (SSOP-B24) v, pa-
3YMEETCH, LIOKONeBkon (cm. Tabn. 4).
Mukpocxembl BH1415F BwinyckawoTr
B TaKOM xe kopnyce, kak y BH1417F,
BH1415FV 1 BH1418FV — B nBapuatnye-
TLIPEXELIBOAHOM MNJaCTMacCOBOM KOpny-
ce, a BH141BKN — B apanuatmeBoCbMMBLI-
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NOTAYMH WU. AeTOomMar ynpaeneHus
cTUpansHOW mawwuHoW. — Papawo,

2005, Ne 1, c. 39—-41.
MeuaTHas nnara.
YcTpoiicTBo cobupalT Ha nevatHowu

nnare, WaroTOBNEHHON B COOTBETCTEBWM
c puc. 1. Nomumo petanei cobeTeeHHO

ocCTanbHble — Ha CTOPOHE feTanen oo yc-
TAHOBKMW WX HA MECTO.

HanomuHaeMm, 4TO KOHTaKTHl NpuMe-
HEHHLIX aBTopoM pene POC48 He paccym-
TaHbl Ha8 KOMMyTaumio oBMOTOK 3nekTpo-
npUratens MalllHbl, NO3TOMY [ONrO He
npocnyxar. JJns NoBbILLEHUs HAOEXHOCTH
paboTel YCTPOWCTBA PEKOMEHOYETCH WC-
nofL308aTte pene ¢ 6onee MOLLHBEIMW KOH-
TakTamu, Harnpumep,

A| POH18 wam PAH33. No-

npobHble pekomeHga-
LMK 110 UX NPUMEHEHWIO
naHel B "Paguo”, 2005,
Ne 11, c. 50.

S CAKEBMY 3. YKB
8 YM npuemMHuK nps-
moro npeobpasoea-
Hua Ha K174MNC1. —
¥ | Paguo, 2005, Ne 5,

c. 24.

MeuyaTHas nnara.

Mnary npuemMHuka
(pmc. 2) waroraenuea-
0T W3 [OBYCTOPOHHE
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KK K2 GONLIMPOBAHHOTO CTEK-
) NOTEKCTONUTa  TOMLM-

KHA1

Hon 1,5...2 MM (donsra
Ha CTOpoHe peranen
WUCMONL3YETCA B Kaye-
cree obLuero npoeoga).
BuieOOb pnetanei m co-
eguHUTeNbHbIE MPOBO-
na, nognexauue co-
equHeHuio ¢ obLmm

NpoOBOAOM, Npunavea-
10T K ¢ponere ¢ obenx
cTOpoH nnatel. Ponery
C KpPOMOK OTBEpCTUM
(Ha cTopoHe peranei)
nog BCe OCTaNbHLIE Bbi-
BOAL! U NPOBOLA YOans-
10T 3EHKOBaHWEM CBep-
JIOM, OMaMeTp KOTOpo-
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asTtomara (puc. 1 B cTarse), Ha Hen pas-
MELLIEHbI 3NIEMEHTHI Y3512 3BYKOBOW UHOW-
Kauuuy 3aBeplueHus nporpammel (puc. 4
B CTaTbe) u cTabunuanpoBaHHoOro euinNps-
muTens 6noka nuTaHus (puc. 2 Tam xe).
Mnara paccynTaHa Ha NpUMeHeHe pesn-
cropoe MJTT, OKCUOHBIX KOHOEHCATOPOB
cepvm TK dupmel Jamicon (C10, C12), ke-
pamudeckux K10-17a (C5, C7, C8) u KM
(ocTanbHele), BRINPSMUTENLHONO MoOCcTa
KU407A (VD4), TtpaH3ucTOpoB cepwii
KT3102 (VT1), KT503 (VT2, VT3) n KT3107
(VT4). BNOKWpPOBOYHBIE KOHAEHCATOPLI
C4, C6 v He nokasaHHule Ha cxemax C17,
C18 (raxxe KM, emxocteio 0,022—
0,068 Mk®d) ycTaHaeNMBAOT Ha CTOpPOHE
neYarTHeIX NPOBOAHWKOR (MX BLIBOALI NPU-
namMealoT K KpyrnbiM nnouwaakam 6es orv-
gepcTui). MNpoBONOYHLIE NEpeMbiyku U3-
roTaenuMBaloT M3 MOHTEXHOro npoeopa
B TEMJIOCTOMKOW U30NALMK, NPUYEM TY M3
HUWX, KOTOpasa CoOeaUHAET BuiBOL 4 MUKPO-
cxemul DD4 ¢ Boisogom 6 DD1, Bnaveaior
Ha CTOPOHE MNeYarHbiX NPOBOAHWKOB, a BCe

ro B 3...4 pasa Bonblue

AuaMerpa oTBepPCTUIA.
Mnara paccuutaHa

Ha NMpPUMEHeHWe peaun-
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cropoe MNT, konpencatopos KM (C1—
C10; C4—C6 — c HopmMupoBaHHuiM TKE,
Hanpumep, rpynn M47, M75, M750),
K50-35 (octanbHelie) u ctabunurpoHa
KC156A (VD3) e manorabaputHom cTek-
NAHHOM Kopnyce. Kackap Ha TpaH3ncTo-
pe VT1 eoinonHeH B BapuaHTe ONfA noa-
KNo4YeHUs K BHewHeMy Y34 (cMm. puc. 4
B craTtbe). Ecnu npepnonaraetca umc-
rNonb30BaTh BbICOKOOMHLIE FONOBHLIE Te-
nedoHbl, UX NOAKIIOHAKT BMECTO PE3UC-
Topa RB, a koHpeHcaTtop C13 He ycra-
HAB/WBAIOT.

COPOKHWH A. Perynatop 4acToThbl
BpalleHMs BeHTunaTopa. — Paawo,
2005, Ne 10, c. 26.

MeuarHas nnara.

Yeprex BO3MOXHOIO BapvaHTa rnevar-
HOW MfaTtel YCTpPOWCTEA NpeacraBneH Ha
puc. 3. Ha Heln pa3MellieHbl BCe Oeranw,
KpoMe nepemeHHoro peaucropa R6. MNo-
cTORHHbIEe peancropsl — MJTT, nopcrpoes-
Heih — ClN3-19a, kowpeHcatopsl C1, C2 —
K10-17a, C3 — K50-35.
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OBPATHUTE BHUMAHUE

PAHLIEBHY A. MpoexTuposarue aB-
TOMaTH3IUPOBAHHON CHUCTEMBI KOHTPO-
na pocryna. — Pagwo, 2003, Ne 6,
c. 19—21 (penaxrop — B. @ponos).

Coegurenune nuHwid nopra P2 mukpo-

KOHTpONNepa C KOHTaKTamu Kiasuatypbi
A0KHO BbITh TAKMM, KK MOKE38HO Ha Npu-

DD1
SB2 |SB3

;k dHE

SE11[SB1 4][5](6]

B12 Hiok

«][o][#

BOOAWMOM dpparmeHTe cxembl (puc. 4).
JIHMM INEKTPMHECKON CBA3M, MaylLuWe oT
po3erox X1 n X2 k Beisogam 38 (P0.0) n 39
(PO.1), HeobXOOMMO NOMEHSTE MECTAMM.

Penaxtop — B. ®ponos, rpagwka — B. @ponos
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"OneKkTpoHHbINA TEnenar” — Tak asTop Ha3BaJl YCTPOWCTEO, KOTO-
poe orragaer 3agyMaHHyio uudpy v BbICBETUT ee Ha cBeToguon-
HOM uMHOukaTope. OnA 3Toro QOCTaroyHO HaXaTb Ha HECKOJIbKO
kHonok. Baww apy3ba U 3HakoMble ByayT yaAWBAeHbl, CKONbkO Obl
pa3 oHu He 3aragsisany Lngpel — "3N1€KTPOHHBIN Tenenar” HUKOr-

Aa He owubaercs.

y::rpoﬁcmo. onucaHue KoTOPOro
npencraeneHo Huxe, No3sonser
peanu3oBaTtk urpy no yragsieaHuio umd-
pul oT 0 no 9 eknuuTensHO. Ha ero na-

HENW pasMeLLeHbl YeTeIpe rpynnsl uudp,
Ka¥,a0W M3 rpynn cooTBETCTBYET "CBOR™

kHonky "OTteer” — 3apymanHas uudpa
BBICBETUTCA HAa CBETOAMOOHOM WHAMKA-
TOpe.

Cxema ycTpoOWCTBa noOKasaHa Ha
puc. 1. Mukpocxema DD1 npepcraenser
coboit npeobpa3oBarens YeTopexpas-

Ten. 207-89-00
E-mail: mail@radio.ru

Mirpa “OneKTPOHHbINA Tenenar”

TaMWU KpaTtkOBpeMeHHON (oneparuBHOWM)
namAati. Ceetogwopsl HL1—HL4 npep-
Ha3HayeHsl 1A WHOWKAUWK HaXaTua Ha
kHONkw SB1—SB4. MNMutaHue ycTpowcTea
cTabunuanpoBaHo uHTerpansHeiM crabn-
nuaatopom DAT. 4
MpuHuvn paboTal "anekTpoHHoro Tene-
nata” OCHOBaH Ha TOM, 4To noboe Yucno
MoxeT BbiTh NpeacTaBneHo Kak B [ecATUY-
HOW CUCTEME CHUCTIEHWUS C MCNONb30BaHK-
em umdp ot 0 go 9, Tak 1 B ABOVYHOR, C UC-
nonk3oeaHueM Bcero aeyx umdp 0 u 1.
JAns aanucy sucen ot 0 00 9 B ABOWYHOM CK-
cTeMe [OCTaroyHO YeTbipex paspanos:
a x8+a,x4+a,x2+a x1, roe a,—a, — umdpbl

0it o2 HG1 13 cuctemsl cumcnenms (0 win 1). Hanpun-
K176WD2 AJICIZ4A mep, Ycno 9 = 1x8+0x4+0x2+1x1 = 1001,
g 1 XA J 141y yicno 5 = 0x8+1x4+0x2+1x1 = 0101.
3 Zf 510 _13)p B "anekTpoHHOM Tenenare” 3arafaHHylo
= [ g P LA umdpy HaBnpaloT B BUAE COOTBETCTBYIO-

=1y 2 7 7 5 ulero gBovyHOrO kopa. fenawTt aT1o Ha- B

_i Fl3_6lg| =" »aruem Ha kHorku SB1—SB4: SB1 coor- &

/ /) & s| 1P 1]r 7 BETCTBYET NepBoMy (Mnapuiemy) pasps- &
— 2 12 oy (1), SB2 — sropomy (2), SB3 — TpeTh-
R5 [R6 R i LA
9 |RG |R7|RE K eMy (4) u kHonka SB4 — 4eTeepTomy
_ SB6 (cTapwemy) (8).
i R5-R8 15K Lombem” AnAa Toro 4To0s CBETOAMOLHBIN MHOW-
T
J g Sh » Karop BbICBETWN 3anyMaHHylo uudpy,
J—r # T g% Ha exonsl 1, 2, 4, 8 Mmukpocxemsl DD2 He-
€3 HL3 T o0bxopMmo NopaTs CoOOTBETCTRYIOLLMIA He-
Vo3 SN 15K 4 SA1 DAT Ya THIpEXpa3psAHLIi ABOWYHLIN kKoa. Hanpw-
14 2 v 78LOG SS '
< bty S X1 BKn =11 B = Mep, AnA umdpel 5 Ha Bxoael 1 (BbiB. S)n 4
SBY n_~ P e &r— [esil =  (BbiB. 2) — BLICOKMiIA yPOBEHb, @ Ha BXOALI
T S GBI T _Ii 7 I+ 2 (BbiB. 3) 1 8 (BbIB. 4) — HM3KKIA. B ucxop-
C4 S j 98 | c5 75 HOM COCTOSiHUM Ha 3T BXOflbl Hepes pe-
V RE¥15K = |l . avcTops R5—RB8 moctynaer BbiCOKMi
vy N L xeus 7001 ypoBeHs. [ns Toro 4tobu chopMupoBaTts
SE5 HL1-HLY ASIZ076M Beif B 007 KOA, Cnenyet KpaTtkoBpeMeHHO HaXaTth Ha
,,Sﬁpﬂ{}" D1 K561KT3 VOI-vD& 1IN4148 COOTBETCTBYIOLLME KHOMKW. [py HaxXaTtvn
C1-C4 1MK; 5,06 220 MKX16 B Ha KHOMKY, Hanpumep SB1, HanpskeHune BB
- - nuTaHMs NOCTyNWT Ha koHpeHcarop C1, oH
wc.

KHOMKa. Wrpalownin fonxed saranarte
mobyo undpy, NOCMOTPETL, B KaKUX
rpynnax oHa BCTPEYaEeTCH, U HaxaTb Ha
COOTBETCTBYIOLUME KHOMKW. Tenepe oc-
TAETCA TONMbKO HaXaTb W YOEpXwWBaTb

PAOHOrO OBOWMHHOMND KOOA B CMrHane! yn-
PaBneHna ceMUCerMeHTHEM CBeToaonon-
HeiM  uHOvkaTopom HG1., 3nemedTs
DD1.1—DD1.4 — 3nexTpOHHbIE KIOYK.
KonpeHcatopet C1—C4 cnyxar 3nemex-

3apAaMTCA U Ha HEM MOABUTCA BLICOKWIA
ypoeeHb. lNMockoneky kongeHcatop non-
KNOYeH KO Bxoay YynNpaeneHus knwo4da
DD1.1, 10 CONpPOTUBNEHWE NOCNegHero
YMEHBLUWUTCH A0 HECKOSBKWUX AECATKOB OM.
MoatomMy HanpsixeHue Ha Boixoge DD1.1
Byner 651mM3kuM K HYNIIO U Ha BXOL, 1 MUKpPO-




Fpynne! Yyudp Hag, KHONKaMK

SB4 SB3 sB2 SB1
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Puc. 2

omoasl, a Ha WHGOPMauUMoHHLIE BXOOL!
mukpocxemsl DD2 nocTynut HU3KWiA ypo-
BEHb.

Mockonbky BxOpHOE CONPOTWBNEHWE
ynpaensAouiero BXoga kKno4Ya Benuko,
TO 3apags B Koupewcatopax C1—C4,
a 3Ha4yuT, W BLICOKME YPOBHUW COXPaHRAIOTCH
B TEYEHWE HEeCcKONbKWX MuHYT. [nA Toro
4TOBbl paspaouTb 3T KOHOEeHcaTtopsl,
crnegyer KpaTKOBPEMEHHO HaxaTk Ha
kHorky SB5 "C6poc”.

okcupHbie — K50-35 unm MnopTHsIe, MUK-
pokHonku SB1—SB6 — nanpumep, DTST-6
WM 8HaNOrM4HLIE, CBETOAMONL — CEepPUiA
AN307, KMNAO24. Batapea GB1 —"Kpo-
Ha", "KopyHa" win aHanoruyHas umnopr-
Has, MOXHO NpUMeHUTL ceTeBoi Bnok nu-
TaHWA C BLIXOAHEIM Hanpsxenuem 7...9 B.

Bce neranu ycTpoincTea, 3a UCKNoHeHu-
em batapeu, pa3MeLLieHs! Ha NeYaTHoW nna-
TEé U3 OOHOCTOPOHHE (ONBIMPOBaHHOIO
creknoTekcTonuta TonmHon 1,5...2 mm.

"PAOUO" — HAMUHAIOLLIUM
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Enc. 4q

Paccmorpum npu-
MEp OTrafsieaHus Ka-
KOW-HUBYOEL UMdpb.
Meynnet umdp, KoTo-
poie pasMeLleHsl pa-
LOM C KHOMKamu, no-
KasaHel Ha pwmc. 2.
Ecnu zarapaHa und-
pa 5, 1o, paccMmoTpeB
rpynnsl umdp, onpe-
OensaioT, 4to Heobxo-
OMMO  Haxartb Ha
kHonkn SB2 w SB4.
MpK nx HaxKaTUK Hay-
HYT CBETUTbL CBETOOM-
opsl HL2 v HL4, a Ha
exons 2 v 8 Mukpo-
cxemsl DD2 noctynur
HW3KWIA ypoBeHb. Ta-
kUM 0Bpasom, Ha UH-
$hOopMaLMOHHBIX BXO-
Aax aton MuKpocxe-
Mel ByayT ycraHoene-
Hbl YPOBHW, COOTBET-
CTBYIOLLME ABOWUYHO-

cxembl DD2 nocTtynuT HW3KWIA YPOBEHS,
aceetopvon HL1 Byper cBeTUTL, Hanomu-
HaA 0 TOM, 4To kHonka SB1 Beina Haxara.
Mpw KpatkoEpeMeHHOM Haxartuu Ha apy-
rve KkHonkwu ByayT 3apaxXaTbCcA COOTBETCT-
BYKOLUWE KOHOEHCATOpbl, CBETUTL CBETO-

My kogy 0101 — 310
W ecTb kog 4ucna 5. MNpu Haxatum Ha
kHonky SB6 "OteBer” Ha WHOUKATOPE Bbi-
ceetuTcH undpa 5, T. e. ona Byner orra-
AnaHa.

B ycTpoiCcTBE NpUMEHEHB! PE3NCTOPLI —
C2-23, konpencaropsl C1—C4 — K10-17,

Yeprex nnarel npuBeneH Ha pMmc. 3. K
KBafpaTHuIM KOHTaKTHbIM nnollagkam
npuNaveawT Mepesleé BbIBOOB MWKpO-
CXEM, NMNIDCOBLIE BLIBOALI OKCWOHBIX KOH-
[NeHCaToOpoOB W aHoasl CBEeTOAWOMOB.
Mpynnei umdp, NOKasaHHbie Ha puc. 2,
PUCYIOT UMK NeYaTtaT Ha ByMaxHbIX 3TU-
keTkax, MNocne MoHTaxa peTanen aTuker-
KW NPUKNENBAIOT Hal COOTBETCTBYIOLLW-
MM  KHOMKaMW Ha ne4yaTtHywo nnaty
(pmc. 4).

Ecnu wvcnone3oars ycTpowncTeo 6e3
kopnyca, To oHo Byner 6onee nogeepxe-
HO BIIMSAHWIO 3NEKTPOCTATUYECKUX 3aps-
0B U HABOLOK, U BO BPEMA UIrpbl €ro He
pPEKOMEHOYETCA LepXaTe B pyke, fy4we
MoNoXwWTL Ha cTon wunn Nbyto apyryo
TBEpPAY0 MNOBEPXHOCTL M3 U30NALMOHHOTO
martepuana. MoaroMmy nnary uenecoob-
pasHee pasMecTuTb B KOpryce Noaxops-
wero pasmepa. B Hem cnepyer coenatb
OTBEEPCTUA [JIA KHOMOK, BLIKIKOYaTEns,
CBETOAMOLOB, WHOMKATOPa WU NMPUKNEUTL
HaA KHOMKaMw 3TUKETKW C rpynnamwu
undp. B atom cny4ae KHOMKK 1 BeIKNIO4a-
TeSMb AOMKHLI BbIThL € AOCTATONHO ANIMHHDI-
MU Tonkarenamu. MNocne BKNIOYEHWA Nu-
TaHuA HeoGXOAMMO KPaTKOBPEMEHHO Ha-
*aTb Ha kHonky "CBpoc”.

Peaaxtop — H. Hevaesa,
rpaghmka — 0. Anapees, ¢oT0 — aaropa



Yacbl co cBeTOAMOAHOM
nHauKauven

A. TKAY, r. Kocromyxwa, Kapenus

Ecnun B AOME COXPaHW/TUCbL HACTEHHbIE Yachi C NOJSIOMaHHbIM Mexa-
HU3MOM, He CreLIMTe ¢ HUMH paccTaBarbcs. ABTOp AaHHOW cTarbu
npeanaraer NpHW HeBOCCTAHOBUMO MOJIOMKE MexaHM3Ma Takux 4Ya-
COB 3aMEeHUTh ero 3NIeKTPOHHOW "Ha4YuHKON ™ CO CBeToAMOaHOW WH-
Aukayweid — yacbl cHoBa "oxuByT”. [Ipu aTtom ux nokazawus GyayTt
XOpowo pasnniumsl gHeM, a Tem 6onee B TeMHOE BpEeMSs CYTOK.

Omuumenbﬂoﬁ 0COBEHHOCTBIO 4a- UMA BPEMEeHW OCYLUECTBASETCA C NoMO-
COB, ONUCAHWE KOTOPBIX MPUBOAUTCH  LUbIO CBETOOMOLOB, PACMONOXEHHLIX Ha
B 3TOI CTaTbe, ABNAETCA TO, 4TO MHAOMKA-  Lmdepbnare. Mpu 3TOM KaX/apli CBETOAMN-
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Puc. 1

04 VHOWMUWPYET “"CBOK™ MUHYTY WK
"cBon” vac.

Cxema 4acos nokasana Ha puc. 1. 3a-
paowmin rerepatop cobpaH Ha MUWKpo-
cxeme DD1. B Heir uMetoTcs reHepartop
C KBapueeow crtabwnusauuell 4acToThl
n dopMupoBarens UMNYNLCOB C MNMepuo-
0OM cnefoeaHua 1 MUH. 3T UMMYNLChI
yepes nepemeidky S1 nocTynaioT Ha Bxopq,
CHETUMKA eAMHUL, MUHYT, cobpaHHoro Ha
mukpocxeme DD3, kotopas BbINOMHRET
GYHKLIMW OECATUNHOMO CHETYMKA U OeLun-
dparopa. K ee eoixopam 0—9 nopknioye-
Hbl IMHUA EOMHWUL, MUHYT CBETOOWOAHON
matpuusl HL1—HLE0. MNMpu kaxxpom nepe-
nonHeHun cyetyuka DD3 Ha Boixope nepe-
Hoca P NoORBNSIeTCA BLICOKWIA YPOBEHL
u noctynaet Ha Bxop, CN cHerymka pecar-
KOB MWHYT, coBpaHHOro Ha MMKpoCxXeme
DD4. [ina nonysenns koadpduunenta ne-
pecyeTta 6 Bxon ycraHoBku Hyns R coeou-
HeH ¢ BbIXoAoM 6. BuICOKWMIA YpOBEHS C Bbl-
xopoe 0—5 cuerumka DD4 noovyepepHo
nocTtynaet Ha 6aael TpaHancTopoe VT1—
VT6, KOTOpbIE OTKPLIBAIOTCA W NOAK0Ya-
10T IMHWUW JEeCATKOB MUHYT CBETOAUOOHON
marpuiisl HL1—HLE0 yepes TokoorpaHu-
yueaowmia peauctop R4 k obuemy npo-
eofly. B peaynsrarte B ce@TOAMOAHOM MaT-
puue HL1—HL6E0 ceetwT nulib OOMH CBE-
TOAMOp 13 60, KOTOPLINA W NOKa3LIBaET Te-
KYLLYIO MUHYTY.

Cuerumk eauHUL Yacos cobpaH Ha MK-
kpocxeme DD5 w paboraer aHanorudHo
CHETYMKY EOMHUL, MWUHYT. MMnynbcel Ha
ero BXOL, NOCTYNaKT MNpy Kaxnom nepe-
nonHeHun cHetiuka DD4, k Boixonam 0—9
NOAKNIOYEHB! NIMHAW E0MHWL, 4YaCOB CBETO-
nvoaHoi Marpuusl HL61—HL72. Cuetumk
LECATKOB YacoB cobpax Ha aByx D-tpur-
repax DD2.1 u DD2.2. Ecnu Ha Beixoge 1
Tpurrepa DD2.1 npucyTcTeyeT HW3KWiA
YPOBEHb, HA BhbIXOOAE 2 — BbICOKWA, TO
TpaHauctop VT8 Gyper otkpuit, a VI7 —
3aKpbiT. [03TOMY NWHUKU EOMHULL YacoB
Marpuubl NogKIYeHsl K obLiemMy npoeo-
Oy Hepe3 TOKOOTpaHWHUBAIOWMIA pesunc-
Top R5 1 BygyT MHAMUMPOBATLCA Hack! OT
0 no 9. anee, Npy NEPENOSIHEHUN CHET-
umka DD5 Ha exope C tpurrepa DD2.1, no-
ABNAETCA BLICOKWIA YPOBEHb, W OH nepe-
KNO43EeTCA B eAWHWMYHOE COCTOSHUE,
TpanawcTop VT8 3akpuiBaercs, a V17 oT-
KpLIBAETCH, NOOKIIOYan JIMHUKM OECATKOB
4acoB MarpuLibl, NMPKW 3TOM MHOMLMPYIOTCA
yacel 10 unu 11. MNMockoneky Ha Bxogpe D
Tpurrepa DD2.2 npucyTcTByeT BLICOKWA
YPOBEHb, TO Npu pansHewwewn paborte
cyeryquka DDS v NoABREHUKM Ha Ero BbIX0-
e 2 BLiCOKOro ypoBHA Tpurrep DD2.2 ne-
PEKNIOYUTCA B EAMHWYHOE COCTOSHWE.
310 npuBeneTr K OBHYNEHWMIO CYeTHMKa
DD5 w ycraHoBke Tpurrepoe DD2.1,
DD2.2 e HyneBoOE COCTORHWE, B pe3ynkTa-
Te yero Byner uHavumpoeaTteca 0 yacos.

B ycTpoiicTBe NpUMEHEHB!I DE3UCTOPLI
MIIT unu Nono6Heble, OKCUAOHLIE KOHOEH-
catops — K50-35, negcrtpoeyHuie —
KT4-216, octansHeie — K10-17. Mukpo-

cxemy KS61MEB e cyerdmke enmHuL Yacos |
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Puc. 2

(DD4) moxHo 3amenute Ha K561WEQ,
TpaHaucTopbl KT3156 — Ha KT3102 ¢ nio-
BeiMu BykBEHHBIMW MHAEKCaMK. KHonka —
MKH159 unu aHanorvyHana manorabapur-
Has ¢ caMmoBo3BpaToMm. Nomumo ykasaH-
HbIX Ha CXEME, B CBETOAMOAHOW MaTpuue
HL1—HLB0 moxHO ncnons3oeate CBETO-
anoasl kpacHoro ceeveHun KMMNO24A-K,
KNO246-K, a 8 matpuue HLE1-HL72 —
3eneHoro ceevenua KWMO246-J11. Cne-
AyeT OTMETUTL, HTO TOK, NPOTEKaIoWMid
yepea ceeToguoasl HL61—HL72, He npe-
eollwaeTt 1...2 MA, NO3TOMy XenaTtensHo
npuMeHnTs NpUBOPLI NOBLILLEHHON APKO-
ctn ceevenus KNMO24T-K, KUNQ424r-K
(kpacHoro ceevenua) w KWUMO24r-n,
KWNA244-N (3eneHoro ceeyenus). Cee-
Topuoa HL73 npegHasuwaveH gna 060-
3HaveHns LenTpa undepbnara, ero aua-
meTp Bonbwe, YeMm y Apyrux, a npume-
HUTb 3peck MoxHo KUIMA35K-K,
KWUNAO35N-X. EctecTeeHHO, B 3aBUCK-
MOCTM OT ueeTa undepbnara u nMyHoro
BKYCa MOXHO MCMNONL30BaTh CBETOAVOAOL!
APYrvx LBETOB M pa3Mepos, HO rNaeHoe,
4T0BL MX paboyee HanpsXeHue He npe-

ebiwiano 2,5...3 B, a sp-
KOCTb Npwu Toke 2 MA
Buina 6k LOCTATONHOW.

Aetanu ycTpoincTea,
KpOME&  CBETOAWOLOB
W peauctopa R6, MOH-
TUPYIOT Ha Me4yaTHOWn
fnare w3 OfHOCTOPOH-
He GONbrupoBaHHOrN
CTEeKNoTEKCTONMTa ToN-
wuHoi 1,5 MM, YepTex
KOTOpPOW noKasaH Ha
puc. 2. Bce ceeToamo-
[Obl YyCTaHaBNuWBalT B
OTBEPCTUA, npoceep-
neHHble B umdepbnare
yacoe. Mx BeiBOALl M3-
rnbalioT, € NOMOoLUbLIO Na-
ANbHUKA BNNABNAIOT B
KOpnyc, Kak nokasaHo
Ha puc. 3 U rubkumn
NPOBOAAMM COBOAUHAIOT
mexay coboii n c ne-
4YaTHOW MNaToil B COOTBETCTBUWN CO CXe-
MO, BHEWHWIA BWA, YacoB NOKaszaH Ha
pmc. 4.

Jna nutanua ya-

Puc. 3|

COB MOXHO MCMONb-
3oBarb Hecrabwunu-
3MPOBaHHLIA MCTON-
HUK MUTBHWA C Bbl-
XOOHBIM  Hanpsxe-
Huem 7...15 B. Ec-
N NPUMEHUTL CTa-
BunuanpoeaHHbIi
WUCTONHWK C Hanps-
xeHueMm 5 B, 1O u3
YCTPOICTBA WCKMIO-
4alT KOHOEeHcarTo-
pul C7, C8 n Mmukpo-
cxemy DA1, a Ha-
NPSHKEHUE MUTAHUS
nogawT Henocpes-
CTBEHHO Ha KOHOEH-
catrop C6. Hanpu-
Mep, B aBTOPCKOM
BapuaHTe ucnonb-
ayetca Bnok nura-

KHLTF | K HLEZ-HL7? HUA OT MUKPOKAIbKYNATOPa "3NeKTPoHU-
— e ~ = ka [12-10m".
2 ITT1 73 . HanaxuBaHue ycTpOItCTBa HauYMHAIOT
c8 13 _5‘4 §é | goe P 1 Vra € YCTAHOBKW 4aCTOThbl KBAPLIEBOr0 reHepa-
i+ .'? 3 4 s P 78 8 N

LY A8 TR ISe ] o' o - Topa. [InA 3TOro YyacToTOMep MOOKKOYE-
I s Z;F o, p ey 10T K BbiBOAY 14 Mukpocxemsl DD1 u ¢ no-
e, i_ / ~ 002 ] MOLLbIO kOHpeHcaTopoe C2, C4 seicTas-

" Blo-d - " B S 5kT i nsiot yactoty 32768 lu.
koo L o 9. Ty YcraHoBKa HauanbHbIX NOKa3aHui ya-
1\-1—- \‘- S 5K3 COB NPOU3BOANTCA CreayoLmm obpasom.
© BItE A=) S6 ol i1 VIt MNPy NOCTYNNEHUM CUrHANIOB TOHYHOTO Bpe-
: 5 b i ,:‘1 BN g g2 MEHU HaXUMAIOT Ha kHonky "YcT. 07 m or-
03 005 O 34 T o i n [ Vr3 nyckawT ee Cnycrs ooHy CekyHay nocne
{ ot ool o LECTOro curHana. 3arem CHUMAIOT nepe-
e X i o £ 1 Wk MbISKY S1 ¢ KOHTakTOB 1—2 1 3aMBIKaIOT
» | oad }‘l 2.9 8 5 KOHTaKTbl 2—3, yCTaHaBNMBas NoKasaHus
. e I—' FKa Vs MuHyT. lanee nepemMeitKy BO3BPALLAIOT Ha
: b K HLI-HLED MecTo. npﬂ Hebonswom I‘Ip“aKTHHBCKOM
- HEBbIKE YCTAHOBKA MOKA3aHWiA TEKWM Cro-

coBOM He BbI3LIBAET 3aTPYOHEHWH, TEM
Gonee, 4TO 3Ta Npoueaypa BLINONHAETCA
L0CTaToqHO pepxo. Mocne aToro, pasmel-
Kaf KoHTakTel 2—3 n 3amblkas 1—2 nepe-
MbIYKOW S2, ycTaHaenveawT MokKasaHus
YacoB. 3arem NePeEMbINKY Takke BO3Bpa-
LWAKT Ha MecTo.

Cnenyer OTMETWUTB, HTO OIS CHETYM-
xos DD2—DD4 oTcyTCcTBYIOT LUenu ycra-
HOBKW B HYNEBOE COCTOSIHWE M Npw noga-
4E HanNpPAXeHWA NUTaHWUA TPUIrepsbl cHeT-
YUKOB MOTYT YCTaHOBUTLCH B NPOU3BOJb-
Hoe cocTosHue. OpHako Npu NnoJaYe Tak-
TOBbLIX UMMNYNLCOB OHW Yepe3 HeKoTopoe
BpEMS NepexoanAT B HOPManbHbI PeXum
paboTsl.

Penaxtop — H. Hevaesa, rpaguka — 0. Angpees,
¢oTo - asropa



MpoOHUK ana NnpoBepKn
MaJIOMOLLHbIX OMNONAPHbDbIX

TPaH3UCTOPOB

H. HEYAEB, r. Mocksa

3710 HecnoxHoe yCTpoHWCTEO NO3BONRET NPOBEPUTL UCIPaBHOCTL
GMMONAPHBLIX TPaH3UCTOPOB Pa3HOW CTPYKTYPbI, NpUGAU3NTEeNnsHO
OLEHMTb MX cTaTnYyeckuii ko3 puymneHT nepenayu Toka 6aspl B cxe-
me ¢ obwum amurrepom h, ., nogobpars napy KOMNNEMEHTapHbIX
TpaH3ncTopoB. Ero MoXHO MCNonb308aTe M ANA NPOBEPKN ANOLOB,
CBETOAMOAOB, U3NyYalouwmux AUOJOB ONTPOHOB U APYrUX ManoMoLy-
HBIX NONYNposogHNKOBsIX Npubopos ¢ p-n nepexogamm.

C Xema NpeanaraeMoro BHAMaHMIO Y-
Tateneilt npoGHMKA nOkazaHa Ha
puc. 1. OH cobpaH Ha oaHoi uMdpPoBOI
MWKPOCXEME WU COCTOWT K3 reHeparopa
MPAMOYTOSIbHBIX UMMYNBCOB HAa NOrMYec-
kux anementax DD1.1, DD1.2 v yana wH-
noukauwm Ha anementax DD1.3, DD1.4 v
ceetoouone HL1. MpoeepsemMblii TpaH3uc-
TOP CTPYKTYPb! M-p-N NOAKMOYAIOT K FTHE3-
nam po3etkn XS1, a cTpykTypbl p-n-p —
poaetkum XS2.

PaboTaeT ycTpoWCTBO Cneayiowmm ob-
pa3oM. [pu oTCcyTCTBUM TpaH3ucTopa Ha
Bxofax 3neMenta DD1.3 npucyTtcTeyer
HU3KWIA NOruYeckuid ypoeeHs (nor. 0), a Ha

towero Tok 6asbl peanctopa R3 BBUAY €ro
ManocTu MoxHo npeHebpeys):

I = (U, — Ug)/R2,
rae U, — HanpsbkeHWe nutanns; Ug, — Ha-
NpsXXeHWe Ha 3MUTTEPHOM Nepexone (s
repMaHveBoro TpaHaucTopa —rNpUMepHo
0,2, ansa kpemHuesoro — okono 0,6 B).

Ecnu TpaH3aucTtop wvcnpaeeH, TO BO
BpemMsA [ENCTEWMS WMNYNLCOB B KONNEK-
TOPHOW UEenW npoTexkaeT TOK Konnektopa
I, = Ih,,5, rae h,,, — cratuyecknin Ko3b-
duumeHT nepenayu Toka Baswl B cxeme
¢ 06WmM 3aMUTTEepoM. KonnekTopHbIil TOK
TPaH3UCTOpa CTPYKTYPbI N-p-N TEYET Ye-
pe3 peauctop R4, a CTpykTypbl p-n-p —

yepes R5. B nepeom cnyyae co-

- 30aeTCA nafeHwe HanpsxXeHwus

K eem. 14 DD1 \ ¢
R4
/

xstnpn C21mx
2k —< " KM.?’}»—
DD1 K56 1NA7 ‘6 oD1

L Up, = R4 = Ich, R4 =h,, (U, -
- -U.;)R4/R2, BO BTOPOM —
URS = h21 B{Unm = UEB)HS/H?“
Mpu ctabunbHOM HanpsaXeHun
MUTaHUA U C Y4ETOM TOTO, HTO Ha-

npsxeHve U, MEHABTCA HE3Ha-

Puc. 1

€ro BbIXOAE U COEAUMHEHHOM C HUM BXOLE
(evieon 8) anementa DD1.4 — BbicOKuWiA
(nor. 1). Mockoneky BTOpPOK BXOA 3TOrO
anemeHTa (BuiBog 9) yepea peanctop R4
COEQMHEH C NMNIOCOBBIM NMPOBOJOM NUTa-
HWS, HA HEM TaKXEe NPUCYTCTBYET YPOBEHb
nor. 1, Nno3ToMy Ha Beixope (BeiBog, 10) —
nor. 0 u ceeToauon HL1 He ropur.

Mpu nopgxniYeHU nNpPOBEPSEMOro
TPaH3aucTopa MMNYNLChl, CREOyoWMe C
4acTOTOW HEeCKONLKO repl, C BbiXopa re-
Heparopa (esieog 4 DD1.2) yepes peauc-
Tops R2, R3 nocTynator Ha rHeapa "6" po-
3eTok XS1 1 XS2, K KOTOpLIM NOAKNOYAI0T
ewBof 6a3bl TpaHaucTopa. B naysax Tok
6aab! |, paBeH HyNto, a Npu NOABNEHUN UM-
nynsca ONpenensercad B OCHOBHOM BBe-
AEHHBIM B LenNb CONPOTUBIIEHWEM Pe3uc-
Topa R2 (ConpoTUBNEHWEM OrpaHuyYuBa-

HUTENBHO, Hanpsaxenne Ug,q. B
OCHOBHOM 3aBUCWUT OT Koaddu-
uveHTa h, ., W BBEAEHHOrO CO-
NnpoTUBneHus peauctopa R2.

Mo mepe yBENWYEHWA TOKa
KONNeKkTopa n-p-n TpaHaucropa
HanpsbkeHwe Ha BolBoge 9 ane-
meHta DD1.4 ymeHbluaeTtcs,
W KOT[a OHO NOHWXAETCH A0 YPOB-

Puc. 2

HSl Er0 NEePEKNIoHEHNS, HA BoIxoae (BLIBOAA
10) nosenaetcs nor. 1 uceetoavon HL1 Ha-
YUHAET CBeTUTL. [NA TpaH3ucTopa CTpyK-
Typbl P-N-P NPOLECC NPOTEKAET aHANOMAY-
HO, HO YBENWYEHWE KONMNEKTOPHOro TOKa
NPUBOOMT K NoseneHuio nor. 1 Ha exopax
anemMenta DD1.3, a anauur, ypoes nor. 0 Ha
ero ebixoge v nor. 1 Ha eexope DD1.4, 1. e.
B UTOre CBETOAMOL Taxke BknovaeTcs. MNo-
cKONbKY Tok Bassl NPOTEKaeT NepuoaMHec-
KW, CBETOAWNOL MUraeT C 4aCcToTon creno-
BaHWs UMNYNLCOB reHepaTopa.

WNameHasa conpOoTUBNEHWE BBEOEHHON
4yacTM nepeMeHHoro peawctopa R2 (or
6onblIerg aHa4eHUA K MeHbLUEMY), MOX-
HO HaWTW Takoe MNONOXEHWEe ABWUXKKA,
NpW KOTOPOM CBETOAMOL TONBKO-TONLKO
HaumHaeTr murate. Ecnu Ban peawctopa
R2 cHabauTe WKanoi, TO NO Heil MOXHO
OUEHUTE KO3dDUUMEHT Nepenayn Toka
TpaHauctopa h,,,. MakcumansHoe aHave-
HWe 3TOro napameTpa, KOTOpoe MOXHO
onpefenuTs B AaHHOM YCTPOWCTBE, He-
TPYAHO paccilTaTs, BOCMONL30BABLUMCH
npueeaeHHeIMKY Beille dopmMmynamu. Ecnm
HanpsXeHWe MNepexknioHeHns anemeHTa
DD1.3 npuHATE paBHbIM NPUMEpPHO
2,5 B(npu U, =5B), To oH uamMennT ceoe
COCTOfIHWME, KaK TONLKO NapeHve Hanps-
¥eHus Ha peavuctope R4 (ans onpepenex-
HocTu Bygem cuuTarb, 41O TPaH3UCTOP
MMEEeT CTPYKTYpY N-p-n) OOCTUIHET 3Ha-
vewna U, - 2,5B = 25B, me.
Up = h, (U, — U, )R4/R2 =25 B.

OTclona Ans KPEMHWEBOrO TPaHauUCcTopa

Nory vare = 29R2, /(U — U, )R4 =
=2,5-10°(4,4-2.10°) = 284,

a Ans repMaHueBoro —

Morg e = 2,5-10%/(4,8:2:10%) = 260.
MNpu 60nbliem 3Ha4YeHUn 3TOM0 Napamer-
pa ceetopvon Byner murate npu niwbom
NONOXEeHU ABUXKa peaunctopa R2.

Ecnvn TpaHaucTop HeucnpaeeH, Hanpu-
mep, 0BopBaH ero aMUTTEPHBIR MW KONNEK-
TOPHbIA BLIBOL, CBETOOAMOM MUraTh He By-
JET, a NP1 3aMblKaHUK Y4aCTKa KONEKTOp—
aMuTTEP OH DYAET CBETWTHL NOCTOAHHO.

Ana npoeepkM UCNPaBHOCTH AWOAOR,
CBETOAMOACR W NOAOBHLIX NONYNPOBOAHW-
KOBbiX NpUBOPOoB UX NOAKNIOHAKOT K KOHTaK-
Tam "6" n """ nioboit u3 posetok XS1, XS2,
a ABUXOK nepemeHHoro peavctopa R2 yc-
TaHaBNMBAIOT B MNONOXEHUE MUHUMANBEHOMO
conpoTuenenus. Ecnu avofd ucnpaseH
W €ro aHop NOAKIOHEH, HaNPUMED, K KOH-
TakTy "K” XS1, a katoa — K KoHTakTy "6”,
ceerogiopn HL1 Gyper murars, a npu o6-
parTHOW NONSPHOCTK CBETUTBCA He Dyaer.
Cnenyer oTMeTUTb, 4TO paboyee Hanpaxe-
Hve ceetopwonoe Benoro ceeweHus AO0-
BONLHO Bevko — 3 B u Bonee, noatomy
npu HanpsxeHum nutanua 5 B ux nposepka
ONUCbIBaeMbIM NPOBHUKOM HEBO3MOXHA.

Jeranu npoBHuka pasmellaloT Ha ne-
YaTHOM Nnarte w3 OAHOCTOPOHHE GOoNLru-
POBaHHOIO CTEK/IOTEKCTONMUTA, 3CKU3 KO-
TOpOW npeancraeneH Ha pwuc. 2. lMNnata
paccuuTtaHa Ha YCTaHOBKY PEe3ucTopoB
MNT, C2-33, P1-4, nepeMeHHOTO pe3uc-
Topa ClM4-1a, koxpeHcatopoe K10-17,
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KM v BoCbMUrHe3aHOUW NaHenn ans Muk-
pocxem (XS1, XS2). MNepemeHHbI peauc-
TOp AonxXeH BuiTh C QYHKLMOHANLHOM Xa-
PaKTEPUCTUKOI A (C NUHEINHOIA 3aBMCUMO-
CTBI0 COMPOTWBAEHUA OT yrna nosopoTa
newxka). Ceetogvog HL1 — nioboit mano-
rabapuTHblid, XenarensHo ¢ NoBbILLEHHON
APKOCTLIO CBeYeHus. Bce peranu, kpome
naHenu, MOHTUPYIOT Ha CTOPOHE neyar-
HbIX NPOBOAHWKOB. Mocne moHTaxa Ha Ba-
ny peauctopa R2 3akpennsioT pyyky yn-
paBneHnsi C pUCKOW N TOYKOW, KOTOPLIE
GynyT CnyxuTh ykasatenem wkansl (ee
MOXHO HaHecTW HenocpenCTBeHHO Ha
nnary). BHewHwii Bun, Nnatbl €O CTOPOHBI
MOHTaXa NoKas3aH Ha puc. 3, ¢ NPOTUERO-
MONOXHOW CTOPOHBI — Ha pUC. 4.

Mukpocxema K561J1A7 3amenuma ee
aHanoramu K176/1A7, 564N1A7, ogHako
y NOCNefHei paccTosHWe Mexay Bb6iBOAa-
MW BABOE MEHBLUE, NO3TOMY NpUOeTcH
B0 CKOPPEKTUPOBATL PUCYHOK Meyar-
HbIX NPOBOAHUKOB, NBO coeguHuTe ee
BbIBOAbLI C NeYaTHeIMW NPOBOAHWKAMK OT-
pe3kamu TOHKOro MOHT2XHOMo nposoga.
Mpn  MCNONb30BAHUKM  MUKPOCXEMbI
K176NA7 nanpsxeHve nuTaHua xena-
TensHo yeenuywTs o 9 B.

HanaxveaHvwe ycTpoiicTBa CBOAMTCA
K rDaayVpOBKE LIKaJ1b! NEPEMEHHOMO pe3nc-
TOpa B €AMHALIAX CTaTu4eckoro koadduum-
eHTa nepefaqv Toka h,,,. Caenars 310 Npo-
LLIE BCErO C NOMOLLbHO OOPa3LIOBbLIX TRAH3WC-
TOPOB C U3MEPeHHbIMU Ha Apyrom npubope
koagprLmeHTaMu, Hanpumep, 13 paga 50,
75, 100, 125, 150, 175, 200. MNMogxmowe
Kk nPoBHUKY Nepesit TpaHancTop (¢ koaddu-
umenToM h,,, = 50), MeanesHo BpalaloT
LBWKOK peancTopa R2 (v3 nonoxeHus Mak-
CHMMANBHOMO CONPOTUBNEHWA), AOBMBAIOTCA
NoABNEHWA BCNblwek ceetoguona HL1 w Ha-
NMPOTUB PUCKK Ha PYYKE YNPABNeHUA Pesunc-
TOpa HaHOCAT Ha Wwkany otMeTky "50". 3arem
aHanorvyHLIe onepauwi NpPoOensisaloT co
BCEMU OCTaNbHBIMUW TPAH3UCTOPaMK 1 HAHO-
CAT Ha LLKaNY COOTBETCTBYIOLLME OTMETKM.

MporpagyvpoBaTte LWWKany MOXHO W C
MoBbIMY UMEILLMMWCH B HANWYUW TPaH-
auctopamm, uamepssa koadduument h,
Kaxnoro M3 HUX C NOMOLULKD camoro

npobHuka. [na atoro noHagobarcs MUK-
poamMnepmeTp C npeaenoM W3MepeHus
50...100 mMKA 1 MURNMaMNepMEeTp C npe-
Aenom uamepenunsa oo 2 MA. lMepeslid n3
3TUx NPUBOPOB BKNIOHAIOT B pa3pbiB Npo-
BOAA, WOYLWEro OT BEPXHEro (No cXeme)
BoiBOAa peauctopa R2 k ruesgam "6" po-
3eTok XS1, XS2, a BTopon — nocnepnosa-
TenbHO C pe3auctopom R4 (ecnu tpaH3uc-
TOpb! CTPYKTYPB! N-p-n) unn RS (ecnun oHm
CTPYKTYPbi p-n-p). feHepatop BpemMeHHO
OTK/IO4AI0T, Bnasie NpOBOMOMHYIO Nepe-
MbiNKY Mexay BbiBOgamu 1, 2 anemexTta
DD1.1 v nn0COBOR WKMHOMA nNuTaHus (npwu
UCNoONL30BaHUK N-p-N TPAH3WUCTOPORB)
WM MEexay 3TUMW BLIEOZAMK M 0BLMM
NPoBOAOM (OnA p-n-p TpaH3ucTopos). Yc-
TaHOBWB ABWXOK pe3ucTopa R2 B nonoxe-
HWE MaKCUManbHOro CONPOTHUBNEHWUS,

BCTABNAOT EBIBOABI TPAH3UCTOPa B rHe3-
[a COOTBETCTBYIOLLEN PO3ETKU 1 BKAOYA-
10T nuTanue. MnaeHo NoeBopavveas ABU-
XOK peaucTtopa, HabniopaloT 3a ceeToau-
onom HL1, n kak TONbkO OH BKMIOYUTCH
(murate OH He ByOer, Tak Kak reHeparop
BLIKNIOYEH), CYUTBIBAIOT NOKA3aHWA name-
puTenbHbix Npubopos. Cratuyeckunii Ko-
adpPUuMeHT Nepesasn Toka TpaHancTopa
paccuuTeiBaioT no ¢opmyne h,,, = I/l
Ecnv oH 6nM30K K 0OHOMY W3 YKa3aHHLIX
BhILLE 3HAYEHWIA, HaNPOTUB PUCKW Ha py4-
Ke YNnpaeneHuWs HaHOCAT COOTBETCTBYIO-
Y10 OTMETKY Ha wikane npobuuka. MNocne
rpanywpoBKM BOCCTAHABNWBAIOT BCE CO-
eAVHEeHWA B COOTBETCTBUM CO CXEMOW (He
3abynsTe ynanute nepemMbiuky!) — wum
npobHuK roTos k paboTe.

Ana nutanma yctpoiictea Heobxonum
cTabunuanpoBaHHbIil UCTONHUK C BbIXOS-
HbIM HanpsxeHuem 5...12 B, BuibpaTts Ha-
NpsiXeHue NUTaHWA cnenyet no rpanyv-
POBKM LWiKankl. Mpw Xenasnun YacToTy cne-
J[O0BaHUA UMNYNBLCOB FrEHEPaTopa U3MeHs -
10T nopbopom koHpeHcatopa C1 wnum pe-
auctopa R1.

Penaxrop — B. ®ponos, rpagwka — B. ©ponos,
¢oTo — asTopa

nocrnegHee BpemMsa CTam nonynapHb-

MU paguonepefadun, B Kotopbix 06-
LWeHne €O CcnywarensiMu MpoUCXoauT
B npamom 3dupe. OpHa w3 HUX — urpa
"Yrapaii Menogmio”. KOHCTPYKUMS, onvca-
HWE KOTOpO NPeACcTaBNeHO HWXKe, No3Bo-
nsieT peanv3oBarts 3Ty Urpy B "kapMmaHHoM™
BapuaHTe. MNMpaeuna wrpsl Takue. CHavana
BEAYLUMI BKNIOYAET pEXWUM BOCNpOW3Be-
OEeHUs BCEX MY3blKanbHbIX (GpParMeHToB
B HOpMansHOM Temne. Caenars 370 MOXHO
HECKONBLKO pas, YTobb! Urpok Mx 3aroMHMN.
3arem oTaenbHbI QParMeHT, BbiGpPaHHbINA
Hayrapg, socnpouseogutcs B Bonee BbiCT-
pom Temne. Mrpaowmii AomkeH oTrafgats
HA3BaHWE MMM HanNeTb Menoawo, a Beay-
WM — CBEPWUTE C NPaBWILHLIM OTBETOM,
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BK/IONaA HOPMANBHBLIA TEMN BOCNPOMABE-
OEHWUA MY3bIKANBHOTO NPoU3BeaeHUs.

MpuHUMNWanbHaa cxema ycTponcTea
rnoka3saHa Ha puc. 1. Ero ocHoBa — my-
3blkanbHbliA cuHTe3aTop YMCB8-08. Peau-
ctop R3 u ceeTogvop HL1 o6pasayioTr na-
pameTpuyeckuii ctabunusatop Hanps-
XEeHWsl nuTaHus Mukpocxemel DD1.
3aeck UCNoNbL3YeTcA CBOMCTBO CEETOOM-
ofia, 3aKMoYaoLLEEcs B TOM, YTO NPK 13-
MEHEeHUU NPAMOro Toka B 6oNblunx Npe-
Aenax HanpsXeHWe Ha HEM W3MEHAETCH
HeavayuTensHo. OgHOBpeMEeHHO 9TOT
CBETOAMO/], BLINONHAET QYHKUMIO WUHAW-
katopa eknoyeHus. Ha tpanauctope VT1
cobpaH yeunurenk 3ByKOBOr0 CUrHana.

YcrpoiicTeo paboraet cnegyolium o6-
pasoM. HaxatveM Ha kHonky SB1 ocyule-
CTENAIOT €ro 3anyck u cMeHy ¢hparMeHTos
MY3bIKaNEHbIX NPOU3BEAEeHUA, 8 KHONKON
SB2 euiGupaloT TEMN BOCNPOM3BEAEHWS.
Mpw ornyuieHHon kHonke SB2 Kk mukpo-
CXeMe NoAKNInYEH KBapLUEBLIi pe3oHaTop
¢ yacTtoToin 32768 Ny w BoCNpou3BEeneHne
ocyulecTensetca B 06biHOM Temne. Mpw
HAXaTUKN Ha 3TY KHOMKY K MUkpocxeme By-
AET NOAKNIONEH KBApLEBLIA pe3oHaTop
€ 4acTOTOMN, NOYTH BTpoe BonbLuei ucxoa-
Hoi (100 kl'u), COOTBETCTBEHHO BO3pac-
TET 1 TEMN BOCNPOU3BELOECHUSA.

Bce gerann pasmeLwyaioT B nnactmac-
COBOM KOpMNyce rnoaxoaswiero pasmepa,
WMCMNONb3YA HABECHOW MOHTaX. Bobiknioda-
TENW, KHOMKK U CBETOAMOAL! YKPENNAIOT Ha
CTeHke kopnyca. Kpome Toro, paaom C te-



Urpa "Yrapan menoguio”

A. MAMMUYEB, n/o LLlatanoso-1 CMmoneHckoii obn.

nedoHom HeobXoovMo COenatb PR OT-
BEpCTHA. MUKpOCXeMy XenaresnbHo ycTa-
HOBWTL B NaHENb, 4TO MNO3BOSIUT B AANLHER-
wieM, 3ameHss ee, pasHoobpa3sute Habop
My3bikaneHblx pparmeHToR. B ycTpoicTee
MOXHO NpUMEHATs TpaH3auctopbl KT315,
KT3102 ¢ mobuiM ByKBEHHLIM WHOEKCOM,
CBETOAMOA — KPacHOro LIBETa CBEYeHUs,
pe3suncTopbl — MIT, C2-33, kHonku KM unv
noboie manorabaputHele C camoOBO3Bpa-
TOM 1 TenedoH ¢ CONPOTUBNEHWEM HE Me-
Hee 200 Om, Hanpumep, TOMK-3. YacTora

KBapLesoro pesoHaropa ZQ2 — B npene-
nax 100...200 xMy.

CoBparHoe Ge3 owmbBok v u3 ucnpae-
HbIX geTanei ycTponcTBo He Tpebyer Hana-
»ueaHuA. B cnyvae HeoBxoomumMocTH rpom-
KOCTb CMrHana yMEeHbLUZIOT 338 CYeT yBenm-
Yenus conpotueneHua peanctopa R4. MNo-
CKOTNbKY HanpfXeHWe nvTaHud MUKpOCXEe-
Mbl CTABWMIM3WMPOBAHO, TO MOXHO WCMONb-
30BaTbh MCTOYHMK MUTAHWUS HAMPAXEHUEM
5...12 B. AnA Toro 41066l yMEHLLUWTE TEMI
BOCNpou3BeneHns, Heobxoaumo npume-

o
Yk so87 4 Keowes
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Puc. 2

HWTL KBapLi C YaCTOTON MeHee "LiTaTHOW".

B Takom cny4ae yCTpPOWCTRO crieayer nopa-
BoTarb B COOTBETCTBUM C pMC. 2.

Penaxrop — H. Hevaesa, rpagmra — 10. AHnpees

Hou4HuMK ¢ akyCcTU4eCKuUM

BblKJ1lOuYaTenem
A. OBHOBMUXHH, r. UpkyTck

YcrTpoiicTteo, npegnoxeHHoe asTopom, npeagcrasnser coboi HOY-
HMK C aBTOHOMHbIM NATAHHWEM M CBETOQNO40OM B KAa4€CTBE UCTOYHHUKE
cBeTa, BKNI0YaTs W BLIK/TIOYaTh KOTOPbIH MOXHO aKyCTUY€CKUM CHr-
Hanom, HanpuMep, XNonkoM B nanoHu. PaamMecTuTs ero HeTpyaHo
B mobom yaobrHomMm Mmecte, NO3TOMY OH 6yAieT none3eH B TypuUcTuye-
CKO# rnoespnke, NoxoAe n Apyrux cny4asx, Nocko/bKY MOXET Bbiros-
HATL PyHKLUMN POoHaps, a Takxe Hak[eT NPUMEHEHNE B pa3IniHbIX
Mrpax ¥ COpeBHOBaMHAX "KTO rpoMYe X1onHeT " U T. 4.

C Xema YCTpoWcTBa MpUBEdeHa Ha
puc. 1. OHo coctout M3 mukpodgoHa
BM1, dopmupoBaTensi UMnynsCoe Ha TpaH-
avctope VT1, ogHoenbparopa Ha Tpurrepe
DD1.2, cyetHoro Tpurrepa DD1.1 1 koMMy-
Tatopa Ha TpaHaucTope VT2. B kadvecTee
WCTOYHWUKA CBETA MCNOoNL30BaH CBETOAVOL,
EL1 noBeilEHHOI APKOCTY CBEHEHWS.

YcrpowcTeo paboTaer cnegytoLumm o6-
pa3om. Mocne BKMOHEHWUA NMUTAHUA KOH-
pexcatop C1 3apsxaerca yepe3 peawc-
Top R2. B 310T MOMEHT Ha peaucTope —
EbICOKMI YPOBEHb, KOTOPLIA NOCTYNAaeT Ha
exon, R (BoBop, 10) D-Tpurrepa DD1.1
¥ yCTaHaenvueaeT HU3KWIA YPOBEHb Ha Ero
npaMoM Beixope (Bbieop, 13). TpanaucTop
VT2 3akpeit, n ceeToavof EL1 obectoqen.
TpanaucTop VT1 Takxe 3akpbit 1 Ha ero
KONIEKTOPE HU3KWIA YPOBEHE.

Ecnu Teneps xnonHyTe B 1aAoHW, TO Ha
Bbixofe mukpodoHa BM1 nosensioTcs
BCM/IECKN HANPAXEHWR, KOTOpbLie 4Yepe3
xoHAeHcaTop C2 nocrynatot Ha 6asy TpaH-
auctopa VT1 u otkpeiBaioT ero. KonnexTop-
HB TOK YBENWHUBAETCH, U Ha Harpyske —
peaucTtope R4 — obpasyercA oguH unu He-
CKOJIbKO (B 32BUCMMOCTU OT O/IMTENBHOCTH
W XapakTepa }I10Mka) UMMyNLCOB amiinTy-
[oi, 6nM3koin K HaNpPsXXeHWI0 UCTOHHWKA
nMTaHuA. MHTEHCUBHOCTL XNOMKOB B Nago-
H HEe BCcerpa NocTosAHHA, No3TOMY Ha pe-
aucTope R4 npu 0aHOM XNOMKe MosBNReT-
Csl pa3Hoe YWCcno wMnynscoe. [na Toro
4yToBbl cueTHei Tpurrep DD1.1 nepekmo-
YANCA OAWH Pa3 NpW KaXA0M Xnonke, B yc-
TPOWCTEO BBEOEH opHoBrbparop.

MmMnynecel NOCTYNaKT Ha BXxog S (Bbl-
Bog 6) Tpurrepa DD1.2 n ycranaenmeatot
Ha ero npsMom eeixone (Beieop, 1) BeICO-
KWiI1 YpPOBEHL, 3anyckas TeM CaMbiM 0OHO-
eubparop. Yepes peanctop RE HaunHaeT-
cA 3apanka koHpeHcatopa C3, v Kak Tosb-
KO HarnpsXeHWe Ha HEM MPEBLICUT Npwu-
HNM3NTENLHO NONOBUHY HANPAXEHUA M-
Tanus, 4To BypeTt BocnpuHATO BXxOAOM R
Tpurrepa DD1.2 kaxk BbICOKWMW YPOBEHD,
TPWUITEp BO3BPATUTCH B COCTOAHWUE C HU3-
KMM YPOBHEM Ha NPAMOM BbIXOAE, 8 KOH-
neHcartop C3 GuicTpo paspaguTca vyepes
avon VD1. Ha Beixone oaHoeuGpatopa

GOpPMUPYETCA  UMAYNLC  HANPAXEeHWA
c pautensHocTelo T, onpegensemoil co-
npoTueneHuem peanctopa R6 n eMkocTeio
koHgencartopa C3: T = 0,7-R6-C3, roe em-
KOCTh KOHfeHcaTtopa C3 — B Mukpodapa-
[ax, a conpotuenenwe peavcropa R6 —
B Meraomax. [lne ykasaHHbix Ha CXeme HO-
MWHanoe anemexnToe — okono 0,5 c.
Wmnynec opHoeuGpaTtopa NocTynuT Ha
exop, C D-tpurrepa DD1.1. MNockoneky vH-
BEpTUpYIOLWMIA BbixoA (Beieon 12) DD1.1
coeanHeH ¢ MHQOPMaUMOHHEIM Bxonom D,
3TO NPEBpaLLaeT ero B CYETHLI TpurTep.
Moatomy no ppoHTy UMNyrbca ogHoenbpa-
TOpa OH NEPEKNIOYUTCH B COCTORHWE C Bbl-
COKMM YPOBHEM Ha MPSMOM BbIXOAE W Ha
3ateop TpaHaucTopa VT2 nocTynuT OTKpbi-
BaloLLiee HarnpsXxeHue, CONPOTUBREHNE ero
KaHana pesko YMeHbLUMTCA W CeeToavon
EL1 HayHeT ceetutb. JnntensHocTs chop-
MWPOBAHHOIO OOHOBMBPaTOpOM UMNYTECa
B HECKOMNBKO Pa3 NpeBbIlLaeT AiTeNbHOCTb
XNonka, NoaToMy nepeknioyeHve Byper
NPOUCXOPMTL OQMH Pa3 OT OJHOMD XNoMKa.
Ecnm Teneps eule pas XNonHyTe B NaaoHw,
TO oaHoBuBparop cHoBa copMUpyeT Um-
NyNbC W CHETHBIM TPUITEP NEPeKNIoYUTCS,
HO Ha 3TOT pa3 B COCTORHWE C HU3KUM YpOB-
HEM Ha NPSMOM BbiXOQe, COMNpoOTUBNEHWE
KaHana TtpaH3ucTopa VT2 yBenuuutcs

—]-_ v ceetopmon EL1 noracHer.

Bce peranu ycrpoiicTea,

£ Z01.2 I kpome Barapen u BelKNOYaTe-

S| 7T — a%q N, MOHTUPYIOT Ha MeYaTHOM

J 'Z." 0,066 mx nnate w3 OOHOCTOPOHHE

F{E 7 L é GONErMpoBaHHONO CTEKOTEK-

‘ﬂ— 2: B  cronmTa TONwwMHOM 1...1,5 Mm,

R X %m M306PaXeHHOW Ha pMC. 2.

" : o« Mpary paaMewaT B Kopiyce

201 K561TM2 T ’fﬂ Kﬂvﬁ%{? > NOAXOAALLEr0 pasMepa, Ha Ko-

TOPOM YCTRHABNMBAIOT BbIKITO-

K BoiB. 14 yatenb. B kopnyce Hanpotve

n1 0011 SAT ceeToaMoaa v MukpodoHa ae-
o _Et_?_ slrr 13 ;B;m,"\ naioT OTBEPCTHS.

= — B yCTPOWCTBE WMCTIONb30Ba-

”ﬂ:;g; ré’_g, ” + 1l pescTopsl R1 — Cr3-38a,

10— 12 GR1 = OCTa/bHbie — MIT; koHnpeHca-

R 458 _1  Tope C1, C2 — okcugHele

K 868717 R2 | T K50-35 wnu aHanoryHeie vm-

pp1 120K | noptHeie; C2, C3 — kepamuye-

KI501A ckme K10-17, KM-6. Ouon

Puc. 1 == MOXHO nPUMEHUTL moboit
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A06HsIA. TMoMUMO YKa3aHHOIo
Ha cxemMe, MOXHO MPUMEHWUTb
cBepxbApKMe ceetopmoasl Ge-
noro ceedeHus ARL-5013UWC,
ARL-5613UWW, 3eneHoro —
ARL-5213PGC, kpacHoro —
ARL-5613URW w1 aHanorud-
Hble. N8 nvTaHua MOXHO MC-
MonbL30BaTL ranbBaHUHECKYO

20

Garapero 3R12G wm 6arapeto

U3 Tpex nocnegoBarensHo Co-
EO0MHEHHBbIX  anbBaHUYECKNX

T mk
30

,iﬁzm

RE VD1 R3

Chi

aM1

3MEeMEHTOB MW aKKYMYNSTOPOB
TUnopaamepoe AA wnn AAA
B craunoHapHoM BapuaHTe ro-
nonaer ceteBoit Bnok nuraxHvs,
xenarensHo CcTabunu3npoBaH-
HbIA, C BuIXOOHLIM HaNpsXeHn-
em 5 B. B Takom cnyuae Ha kop-
nyce ycrpoicTea Heobxogmmo
YCTaHOBUTL HE300 ANs NOf-

R

Pwuc. 2

kpemHuesslin cepuid KO,102, KO103, KA503,
KO510, KA521, KO522; GunonsipHLIi TpaH-
anctop — KT3107 ¢ nobuim ByKBEHHLIM UH-
nexkcoMm. BMecro noneeoro TpaHaucTopa
KM501A nopoiper KNS016 ww ero gyHk-
UMOHaNLHLIM  aHanor — MUKpocxema
K1014KT1. MukpodoH BM1 — anekTpeTHsii,
Hanpumep XF-18D. Boimosarens SAT —

norabapurHeiit MTS-102, SMTS-102 wim no-

KSAI*

KNIOHEHWUS BHELLHEr D UCTOYHUKA
nutannd. Tok, noTpebnsemeiin
YCTPOUCTEOM B OEXYPHOM pexume (Korpa
CBETOAWOL HE CBETWUT), He MpeBbiaeT
0,25 MA. Ono coxpansier paboTocnocob-
HOCTb MPU CHUKEHW HAMPSDKEHWA NMATaHNA
0o 3 B, HO B 32BUCUMOCTH OT TUNa CBETOAN-
Ofa SIPKOCTE MOXET CYLLECTBEHHO YMEHb-
LUKATBCS.
HanaxweaHwe HOYHMKA 3aKNO4aeTcH
B YCTAHOBKE MOACTPOEYHLIM PEe3UCTOPOM

R1 HanpsbxeHus Ha MukpodoHe B npene-
nax 0,7...1,3 B. Tak kak mMukpodoH BM1
WMEET BCTPOEHHLINR yCUIUTENb, TO, UaMme-
HAS €ro pexwum Mo MOCTOAHHOMY TOKY,
MOXHO U3MEHATb YYBCTBUTENBHOCTL. Tpe-
Byemoe 3HayeHue ToKa Yepes CBeToavof,
a 3HauyuT, U APKOCTL ero CBeYeHus ycra-
HaemeatoT nopbopkoin peancropa RS.
Mockonbky YCTPOWCTBO pearvpyer Ha
aKYCTUHECKME CUIHaMbI, TO NMPW FPOMKOA
My3bike ceBeTogvon Byner nepuognHeckn
BCMBIXMBATE C 4acToTol okono 2 MNu. Moaro-
MY HOYHWMK MOXET CIyXuTb WHAMKaTOPOM
MPEBLILLEHUA OONYCTUMOIO YPOBHSA LUyMa.
B atom cnyyae ceetonmop EL1 cnepyeT ne-
NONbL30BaTh KPacHoOro LeeTa ceevYeHus. MH-
TEpecHoe NPUMEHEHWE YCTPOMCTBO MOXET
HaWUTW B pas3/iMyHbLIX COPEBHOBAHUAX, KOH-
Kypcax, roe y4aCTHWUKM OOMKHbI nooYepen-
HO C [BYX-TPEX MonbiToK 3axeyb (K nora-
CUTB) CBETOAMOL, X10NKamMu B nanoHu. Mo-
BeguTenem CHUTAETCA TOT, KOMY 3T0 YOacT-
€A caenars ¢ Hanbonewero paccTosHuA,

wi

Penaxrop — H. Hevaesa, rpagwea — 0. Avgpees

CBeTOBOM MasiyOK

HN. HEHAEB, r. Mocksa

310 YCTPOWCTBO He NpocTo ofecneyu-
B3ET MEPUOOUHECKWE BCTLILIKM HE-
CKOMBKUX JIaMN WKW CBETOAWMOAOB, OHO CO-
3naet addeKT BpalLaoLLEr OCA UCTOYHUKA
ceeta. TakOW MasqoK YKpacwT HOBOrof-

coegurenuio obpa3syerca aetokoneba-
TeneHas CUCTEMa, HacTOoTy reHepaumv on-
penensioT napameTpsl aTux Lenen.

K BbIXO[Y K&XA0r0 TPUITEPa NOOKMOHEH
ycunutenbs Toka Ha Tpadauctope. B uens

ot 12 o3
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Puc. 1 AMUTTEPE KEKOOro Tpal opa

HIOKO 1KY, Er0 MOXHO YCTAHOBUTL HA UIrpy-
LUEYHbIN aBTOMOBWIb.

Cxema ycrpoicTea npueefeHa Ha
puc. 1. Ha tpurrepax Wmurra DD1.1—
DD1.3 cobpaH TpexdasHbin MynsTvemvbpa-
TOP. JANA 310r0 TPUrrepsl cCoeavHeHb! B 3a-
MKHYTOR KOMbLO, NPUHYEM MEXY BbIXOA0M
OOHOro 1 BXOAOM CNEmyoWero BKII0HeHb
WHTErPUPYIOLLME Lienu COOTBETCTBEHHO
R1C2, R4C3, R3C1. bnaropaps Takomy

BK/IOYAIOT CBETOAMOA, C TOKOOr-
PaHWHUBAIOWMM PE3UCTOPOM WK Mano-
MOLLHYIO Namny HaKkanuBaHws.

Tpurrepsl NocnenoeaTensHO Nepexkno-
4aKTCA W3 OOHOrO COCTORHWA B Opyroe
CooTBETCTBEHHO NOOYEPENHO BKIMOYAKT-
CH M CBETOOMOOL! (MNK Namnbl HAaKanwea-
HWs). ECnmn ux pacnonoxXurs pRooM, MOXHO
nonyuuts 3addekt “Gerywmii oross”.
[Lns nonyyenuns addexta cneucurHana nc-
TOMHWKM CBETA pasMeLlatoT no Kpyry.

Bce peranm ycTpowcTBa pacnonaraloT Ha
ABYCTOPOHHEN NEYaTHOW nnarte ua Gonsrn-
POBaHHOTO CTEKNOTEKCTONUTA. HYeprex nna-
Tel NpUBEAEH Ha puc. 2. [leTann ycraHasnm-
BaIOT CO CTOPOHBI NEYaTHLIX NMPOBOOHWKOB.
onkry Ha BTOpOiA CTOPOHE Nnarsl OCTaBnsA-
10T, OHa CNYXT 0BLUMM NPOBOAOM, BLIBOABI
LeTaneii COeaMHSIOT C HEWN Yepes OTBEPCTUA.

BMecTo ykasaHHbX Ha CXeMe B Manyke
MOXHO MPUMEHATE MUKpocxemy 564TN1
(NpY 3TOM NPUAETCH U3MEHWUTE PUCYHOK Ne-
YaTHbIX NPOBOAHUKOB), TPAH3UCTOPEI Cepui
KT315, KT3102, ecnu TOK namn win CBeTo-

BLL KﬂLJ.auo.u,oa He Bonbwe 100 MA, cepun KT503,

ecnu Tok pocturaet 150 MA. Mpu ewe
Gonbluem ToKe criegyeT UCnonb3oBars Co-
CTaBHLIe TPaH3uCTOpLl cepun KTB29 wnu
aHanorwyHele. Konpencarops — K10-17,
peauctopsl — MIT, C2-33, P1-4. Conpo-
TMENeHue peanctopoe R2, RS, R6 Buibupa-
10T MCX0AA 13 paboyero Toka NPUMEHEHHBIX
WCTO4HUKOB CBETA.

Ycrpoiicteo paborocnocobHo npu Ha-
npsxeHun nutanus ot 3 no 15 B. MNMpw uc-
MONL30BAHUKU NAMIM HaKanuBaHWsa Hanps-
KEHWE MUTAHWA O0NKHO BbiTe NPUMEPHO
Ha 1 B Gonble nx HOMMHANbHOIO Hanps-
weHus. Peanctopel R2, R5, R6 B aToM cny-
4ae MOXHO UCKNIYUTD.

Hanaxueanue ceogmrca k nopbopy xe-
NaemMo YacTOTs! MNepexnioyeHUA CBETOANO-
£0B (v Namn) nyTem u3amMeHeHus conpo-
TMBNeHuA peauctopos R1, R3, R4 unn em-
xocTn koHgencaropoe C1, C2, C3, npuyemM
HOMUHaITB BO BCEX LENsX cnenyetr uame-
HATE OAHOBPEMEHHO.

PenaxTop —[W_Topogeuxvi |, rpadmka — KO, AHapees




UPOL — 70 nerT!

Bopuc CTEINAHOB (RU3AX),
r. Mocksa

aHo ytpom 21 maa 1937 r. camoner

AHT-6 ¢ 6opToBbiM HOMepoM "CCCP-
H-170", nunotupyemuiid Mepoem Coser-
ckoro Coloza M. B. BoponbsHOBRIM, NoA-
HANiCA B BO3OyX ¢ ocTtpoBa Pynonebda
3emna Opavua-Wocuda) 1 B3sn kypc Ha
CesepHblid nonoc. Hawancs 3aknio-qu-
TenbHbIW 3Tan OpraHu3auyvu nepeon no-
NAPHON CTaHuMK, Operdyrolei Ha neaax
CeeepHoro lepoeutoro okeaua. B atm ro-
bl W0 UHTEHCUBHOE OCBOEHWE ADKTUKK
¥ CO30aHue NONAPHLIX CTaHLMKA NO CeBep-
HOMY NoBepexbio CTpaHbl C TaKUM pacye-
TOM, 4T06bI OHW MoK obecneyuTs, B Ya-
ctHocTy, BecnepeboiHyo HaBuraumio nNo
CeeepHOMY MOpckoMY nyTw. Adpendyo-
Wwas Ha nbaax "nonspka” crana 56-u no
cyYery.

Boprpaguct camonetra C. MeaHoe B
noneTe nognepxwean CBA3b HE TOJIbKO
¢ 0. Pyponsda, HO Takke ¢ AMOepmMon u
JvikcoHoM. W BOT, NpUMEPHO Yepes WecTb
4acoB, KOrga oo pacHeTHoro BpeMeHu no-
cankuv B paiione CesepHoro nonioca ocra-
BANUCL CYMTEHHBIE MWHYTBI, CBA3L 000-
peanack, Kak BeiicHunoce nosxe, 8 6op-
TOBOW 3NEeKTPONpPOBOOKE camonera npo-
M30LWWN0 KOPOTKOE 3amMbikaHue... [ns
rpynnel NOAAEPXKW, HaxoAfLencA Ha
0. Pyponsda, v ans Bcex octanstHbIX apK-
TUYECKMX PAOWCTOBR, KOTOpbIE MO paguo
cnepunu 3a passutuem cobbituin, HacTy-
nuna TpeeoxHas naysa. OHa npononxa-
nace 00 Be4epa, Korna Ha CBA3b Bbilwna
yXe pa3BepHyTas Ha nbiy paauocTaHums
Apeidyoulen nonapHon cravumm “Ce-
eepHblia nonwc — 17. B Mockey, B Mas-
CEBMOPNYTk Yepe3 paguoueHTp Ha Juk-
COHE ywna paguorpaMma HaqanbHWuKa
axcneogmumn 0. 10, Wmnara, coobuume-
wias BCEW CTPaHe 0 NEPBOM £e YCIexe.

O6meH undopmaumen ¢ UPOL Ha aTtom
arane 6bin UHTEHCUBHLIM — 33 TPW OHA
obwnit ofbeM paguorpamMm cocTaBui
15000 cnoe. Ero nonepemenHo obecne-
SMBAAW PAOMCT 3KCneauumn 3pHeT Kpew-
xene n Boprpapuct Cepadum MeaHos.
A B 310 Bpemsa Ha aspogpome o. Pynons-
tha oxnoanu rnoroak! ewe Tpu camonera,
KOTOpblE AONXHB BbINW OOCTaBUTH Ha
CTaHUMIO OCTaNbHOE cHapsXeHue, obopy-
OOBaHWe, 3anackl TOMAWBA W MUTAHWA.

Ten. 207-68-838
E-mail: mail@radio.ru

W

Spucr Kpenxens —

pangucr gpeidynoujell cranynn "Cesepnmii nonwoc — 1.




"PAANO" — O CBA3U
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PAAHOCTAHUHA HA NOMIOCE

beceaa ¢ pasucmom sumosxu na Cesepronm
noaroce opaenonocyem 3. T. Kpenxerem

Mu woocraBmAm nmnepex xou-
CTPYKTODAMH OMMTHON PAZHOAA-
GOpPATOPHH YNPABAEHHS
no JAemmrpazcxoit ofractu cae-
AYIOIURe ocHOoBHme TpeGopamms:
TIOAHAA  ABTOHOMHOCTD  PAIHH,
NMPOYHOCTD, B3RMMHOE PEIEPBHPO-
BaHHe H MAXCHMAALHAR AGIKOCTD.

Pagstocraugns, w®a KoTopoil
MHe npuAercd paGorats Ha Ce-
BEPHOM MOAIOCE, NOCTPOSHA Ae-
HHHrpajckoit onmTHoR AaSopaTo-
pHeH COEHAABHO JAAR HAlleH OK-
CTieARY Y,

PyroroacTso mpm mpoextnpo-
BaHWH PAJAHOCTANUME B3JA HA ce-
6a npHOMBUWIME CO CTPOHTEALCTBA
paasoysaa ua o. JuKkcon mavaanb-
HHK HCCAGAUBATEABCKOH  wWacTH
aaGoparoprr B. A. Jo6poman-
ckuii, a 3a paspaboTxy B3fAcH
YHACTHHK ADKTHYECKHX NAABANMI
paanotexnux H. H. Crpomuncs,
KOTOpHIii COBAAA ABA DEPEAATIH-
xa wmommoctvio B 20 m 80 W,
paboTaloniHe Ha KOPOTRNX M ZAME-
Hbhx Boasax. PaspaGorxy asyx
NPHEMHHKOB K STHM NepejaTun-
KaM OCYIIEeCTBHA CTAPHIHiL pajuo-
rexunx A. H. Komares, mpume-
HHBIIHH OpHTHHAABHOe YCTpoOM-
CTBO, KOTOpPOC MOPH WpPEIBHTai-
HOH TMOPTATMBHOCTH TNOSBOARET
nepexpniTs Auanason soar or 20
ao 20 000 wm.

Tperuii xommaexr pagmoobopy-
HOBRHHS — PE3EPBHAR NPHEMHO-
nepeaaoman pajHOCTAHUHA — CO-
SJaBAAACHD NOZ  PYKOBOACTEOM
crapmero muxesepa OPA 1. Tla-
YEMAHS, COSAABINETO IPHEMHO-
TePeJAIONIYI0 PAAHOCTAHUMIO HA
¢uxcuposannyio Boany 600 m.

Texumueckn paanocTenyma Bbi-
MoAHeHH NpeKpACHO M TPHCTOCO-
GAeHN K AOGHM YCAOBHAM pa-
GoTh.

Ocuornan pagmocramyms paGo-
TaeT HA JAAHHHHX H Ha KOPOT-
xux soasax. Jlam paGorn mua xo-
POTKOBOAHOBOM JAHANasoHe mepe-
RATYHK NIOCTPOSH MO TpPEXKACKAL-
HOil cxzeme.

MonysocTs mepesarunxa 80 W
C BOSMOIRHOCTDIO CHHMEHHR /0
20 W. PaGotaer om HCKAIOWH-
TeABHO Teaerpadom, TAKYIO
CBABL A CYHTAI0O HAWGOAee BRI-
TOAHOH TIPH CTOAD AWAEKOM pac-
CTOSHNH, TepesATIHKE TpHME-
umotca Aamnm YB-132, CK-164
a ['A-50.

[Mpreseuux pagrn smouTHpOBM
3 OOIOHH Kapkac H AaeT BO3aMOX-
HOCTD NPHHAMATD Ha CAEAYIOIIAI
AHATIASOHAX !

20,5— 325 u 550— 1600 u
82 — 525, 1800-38%,
50 — 8 , 3200— 8500,
230 —650 , 750019800,

'
!

Ilpresnax mocTpoen no cxeme
1-V-1 ¢ newrroaom #a Bmzoze ¥
c obpatoit cemswio. B mem mpw-

AaNmn YB-152,

MensioTCs
CB-154 m CB-155.

ZJlonoaudreabnan cranuns moy-
mocteie @ 20 aHAAOTHYHA

OCHOBHOH.

B kawecrwe pesepmmoni  mn
B3SIAH CTAHLHIO MOIIHOCTBIO TAK-
me ® 20 W, paGoraromyiw ma
axanasome 550—610 m

[lpn pabore ma aamumnx Boa-
HAX mepejaTyuk OyAeT NHTaTHCA
ot ‘ympopuepa PM-2, Tlpa ne
peXofe HA KOPOTKHE BOAHB MM
Gyaem mycxaTs GemsuHOBLIi ABR-
ratean ¢ mammmoni PM-1.

Tomumo sToro y mac mmerorcs
2 xoMumAenTa MIEAOMHBIX axKyMy-
AATOPOB. SePsKATE AKKYMYAATO-
PH MN SyAeM oOT cCneyHaAbHore
BeTpAxa, momuocteio B8 200 W.
Tlpx Gesmerpenoit moroze sapan-
KY Mommo 6yAeT MNpPOH3BOAHTL
Taxxe or maunmn PM-1, cna-
peEHOft ¢ GeHSWHOBBM JABMraTe-
AeM.

Sanacubvm BCTOIRHKAME. THTA
BHA Yy HAC ABARIOTCH 3 cyxHe
apoaHHe GaTapeH W oAWa Mamm-
va PYH-10 aan owrauma ano-
nos. Hueorca taxme gpe 32
nacsie PM-2 u oama sanactas

Anrenny wmm neraeM oaMoAy-
YeBYI0 H TIOABEIIHBAeM ee ¥a
Asyx wmautax. Boicota wamaof
MawTt — 8,5 M, ofman aruma
asTerun — 70 M.

Tpyano ceituac ckasarb, xaxue
YCAOBHA cBABM Gyayr ma ZApeil-
dywomeii appume. OsesHano, ¢
o. AoAbdpa wm fiyaem palo-
TATh Ha AAMHHDIX BOAHAX, a ©
GeperoBbiMH CTAHUHAME H 0. Jux-
COH_— Ha KOpPOTKME.

(Beceaa ¢ t. Kpeuxeren 6nra
B3RTA MaKamyde OTACT).

Penuxenn ¢ CesepHoro nomoca
c asrorpagom RAEM — rabnnya pa-
Anoxogos UPOL. |

J

RAEM na Tpeunposxe B Mogmoc-
KOBbE — Ha840 BCE NPOBEPHTL Nepes
Bsinerom na "CIl1-1",

CraHuma gomxHa Beina NpocywecTeosars
8 aBTOHOMHOM pexumMe nodtv rog. U sor,
26 mana oHm ToXe npuaemnunuce Ha Ce-
BEPHOM NOMOCE.

Bckope Bce camoneTtsl W rpynna nog-
Lepxxu nokuHynu "CesepHiiii nomoc —17,
a Ha craHuwv octanuce Mean Omurpue-
Buy Manaduy (HaYanbHWK rpPyNnel), SPHCT
Teopoposuy Kpexkens (paaucr), EBrennin
KoucraHtuHoewy @efopos (MarHuTonor-
actpoHom) v MNetp Merposwy LLwnpwos
(rmppobuvonor). Um npepcrosn ANWHHLIA
NyTe Ha apendyowen NnbaMHE B TEYEHWE
274 pHen. Bnvkanwen k HUM "HaceneH-
HOW TouKoK” Beina 3emna Ppanua-Nocu-
¢a, ypanedHas ot UPOL noutm Ha
1000 kunomeTpos...

B atmx ycnoeuax Ha HagexHylo paguo-
CBA3b BO3naranace ocobas OTBETCTBEH-
HocTk. Beagb NoyTv roa Toneko oHa Bbina
TOW TOHEHBEKOM HUTOYKOM, KOTOpas NpoTH-
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Ha gome B Hapoan-Mape — namarHan fjocka 06 3TOM KYyCOYKe HCTOPMM.

Hynace ¢ CesepHoro nonioca go Bonblwoin
3emnu. PaaucT akcneauvumm 3pHet Kpen-
kenet (RAEM) 6bin npodeccHoHanom Bhi-
COKOro knacca ¢ 6onbluvm oneitom pabo-
Thl B ApKTHKE, 1 3TO [aBaN0 HaOexXay, Y4To
ara HuTo4ka He obopserca. Ho B cypoBbIX
YCNOBUAX ANUTENBHONO MONAPHOro Apei-
¢da morno cnyunTben seakoe. Y KpeHkens
Obin 1 "aybnep” — EereHnin denopos, Ko-
TOPbLIA UMEN HEKOTOPLIA ONbIT NDEUTENk-
CKOW pafMoCBA3H U B KPUTHUHECKOM CUTYa-
UMK Mor Bkl 3aMEeHWTE OCHOBHOIO paguc-
Ta. Esresuin denopos 8 MonogocTH (oo
Havana yyebbl B WHCTUTYTE) yBnekancs
nobuTensckol PanuocBA3LIc U UMen
B HwxHem Hosropoae nossieHoi 76RB.

O ToM, Kakue CpefcTea CBA3W UCNONb-
3oean UPOL, paccka3bisaercs 8 Marepm-
ane "PapgvoctaHuma Ha nonioce”, KOTo-
polit Buin onyGmmkosan B Ne 11 xypHana
"PanmodpoHT” 3a 1937 roa. K avomy ma-
Tepwany MOXHO vk Aob6aBuTs, 4TO BCe
M3 YNOMAHYThIX B 3TOM CTATbe co3aaTtensei
annapatypbl 6b1M KOPOTKOBONHOBUKAMMW
W MIOABMM, 3HABLIMMKM ADKTUKY HE MO pac-
cka3am. 910 M oNpeaenvno pesynsTar ux

paboTbl — cO3AaHWe HagexHbX CPeacTs
CBA3W 008 ApeidyIOWEen CraHumn.
Oco6eHHOCTH paaMoCcenan Ha BLICOKMX
wwuporax 8 30-e rogel 6eUv Mano ulyye-
Hbl, noatoMmy 3pHcT KpeHkens npussan
yepea xypHan “PagwodpoHT” paguonio-
Burenein NPUHATL Y4acTUE B TOM, 4TO Te-
nepb HasbIBAIOT MACCOBLIM 3KCMNEPUMEH-
Tom. B ceobopHoe oT cnyxe6Hoi cBA3W
U HemnsbexHbiX "XO3RNCTBEHHBLIX" paboT
Ha CTaHLUMY OH BbiXoamn B adup Ha niobu-
TeNbCKWMX amanasoHax, cobupas wnHdop-
maumio 06 ocoBEeHHOCTAX MPOXOXOEHWA
KOpPOTKMX BOMH B ApkTuke. MNepeoe QSO
C HUM CMOT NpoBecTwW neHwHrpapney Ba-

cunuid Canteikos (U1D1), koTopelit 3a aTo |

610 oTMEYEH paavonpuemMHKoM KYB-4.

Dororpapuu W3 CEMEHHOMO
anb6oMa HaM NPpegocraBsui ChiH
3. T. Kpeuxkens — Teogop 3pH-
crosuy Kpernxens. @oTo Memopu-
ansto# gocku 8 Hapesn-Mape —
Muxann Kynosmon (UATQV).

qi

| pynetka” nposoanTecs He GyayT.

1 z HA JIIOBUTENIbCKUX
|
|

| ANANASOHAX

| "UPOL"-aunnom 1 COpeBHOBaHUN

1

i Otmenan 70-netve ebixoga 8 adup pa-
AMoCTaHUMKM nepeoi apeidyowen no-
NAPHO#N cTaHuwk "CesepHbiil nomoc — 17,
| pepakums xypHana “"Pagwo” yupeomna
| Avnnom "UPOL". Um GyoyT OTMEYEHLI KO-
| POTKOBONHOBVKM, KOTOPLIE NPUMYT y4ac-
| TMe B MIOHE 3TOro ropa B COpPEBHOBAHMAX
UPOL CONTEST u Te, KTO BbINONHUT yC-
| noBUA UNNOMa BHe 3TUX COPEBHOBAHMIA.
CopesHosanua UPOL CONTEST 6yayT
npoxoauts ¢ 4 UT go 8 UT 9 wions Ha mio-
Gurensckmx guanasoHax 10, 15, 20 w
40 meTpos. K ydacTuio B HUX npurnawa-
I0TCA KOPOTKOBOMHOBWKM BCEX CTPaH MU-
pa. Buas paborel — CW u SSB. B 3aver
MayT BCe CBR3W BHe 3aBncvmMocTv o1 QTH
koppecnoHgeHTa. NoBTopHble CBA3KM pa3-
PeWaloTCa Ha Pasanu4HbIX avanasoHax,
a Ha ONHOM M TOM Xe Auanas3oHe — apy-
MM Buaom paboTel. KOHTPONbHLIE HOME-
pa coctoaTr 3 RST/RS v nopspkoBoro
Homepa cBA3M, HaunHas ¢ 001.

3a cBA3K C POCCUIACKMMM paanocTaH-
uvaMM, KoTopbie Haxogoatcs 3a Ceeep-
| HbiM W HOXHBIM NONAPHBIMKU KPYramu,
M C pagrMocTaHUMAMK COBETCKMX/poCCuin-
CKMX MONAPHUKOB (BHE 3aBMCUMOCTU OT
wx Tenepewxero QTH) HaumcnaeTcs no
| 5 O4KOB. Y4acCTHUKM STUX MPYNN MOEHTU-
GUUMPYIOT CBOE MECTOHaXOXOEHWE WNn
| NPUHAaQNEXHOCTL K rpynne GbiBlwwx no-
NAPHWKOB Nepepayeli nocne no3sbiBHOMo
| coueTanms POL (ot polar). 3a cesau ¢ oc-
TaNbHLIMY YHacTHUKaMK HAYMCNAETCA NO
1 ouky. MHOXMTENS B 3TUX COPEBHOBAHM-
AIX HET. Pe3ynkTart BLICTYNNEHUA B COpes-
| HOBaHMAX — CyMMa OHYKOB MO BCeM auva-

nasoHam.
3ayeTHble rpynnbl YYacTHUKOB: CTaH-
| UMK C OOHUM ONEepPaToPOM, CTaHLMK C Of-
HUM OTMEPaTOPOM — MOLUHOCTL He Bonee
| 100 Br, craHuMu ¢ 0oHWM OnepaTopoM —
noarpynna POL, ctaHuMu © HECKONBKUMM
| oneparopamu, CTaHUMKU C HECKONbKUMM
onepatopamMm — MOLYHOCTL He Bonee
100 Br, craHuMm C HECKONbKMMK Onepa-
| Topamn — nogrpynna POL, Habmopare-
nm.

Bce yyacTHMKM 3TMX COpPEBHOBaHWIA,
| npucnaswne otyeTsl, ByayT OTMEYEHbI
| avnnomamm "UPOL". Nobegwrenu no 3a-
YEeTHBIM rpynnam (nepskie TpK MecTa) no-
| ny4aT opurMHanbHble KapTouku pagucTa
aopendylowend nonspHok craHumm "Ce-
BepHbIA nomoc — 1" 3pHeTta Teogoposu-
ya Kpenkens (UPOL/RAEM) namaTHOM
HaaneYaTkon.

Omietsl HaOo BbiCNaTe HE Mo3pHee
25 vioHA 3TOro roga. INeKTpoHHbLIE — Ha
anpec <contest@radio.ru> , GymaxHsie —
no appecy 107045, Mockea, Cenveepcros
nep., a. 10, pegakums xypHana "Paguo”,

Monoxexve o gunnome "UPOL" onn
Tex, ko Byper paborarts Ha Hero BHe pa-
MOK 3TuxX copesHosaHwii, BGyoer onybnm-
KOBaHO B Bnmkaiuee Bpems.

* * *

B atom ropy copesxoBanun "Pycckan
[
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@ AByXAuanasoHHbIN NPUEMHUK
"Mini-Test-2 band”

Bnaguwmup PYBLIOB (UN7BV), r. Actana, Ka3axcraHn

"PAOANO" — O CBA3U
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PUEMHVK NpegHasHa4eH ansa npuema

curHanos nbutensCckux paguo-
craHuui, pabotalowmx B pexumax CW,
S5B 1 AM Ha geyx, cambix "xoposslx”, KB
nvanaaoHax — 80 v 20 metpos. OH npea-
craenseT cobow cynepretTepoovH C oa-
HWM npeobpasosaHmem YacToTsl. Mpome-
XYTOYHaA 4yactora WKCUpOBaHHaA —
5,25 My, » ee 3naveHwe BuibpaHo He
cny4aiHo. 3ta NY nossonuna nocTpouTb
NPUYEeMHUK ONA NpUemMa CUrHanos AByX
nobuTensCckux ananas’soHoB, HacToThl KO-
TOPbIX OTAWNAIOTCH HA €€ YABOEHHOE 3Ha-
YeHue, T. €. N0 OCHOBHOMY ¥ "3epKanbHO-
My” kaHanam, 6e3 nepeknioyeHus ane-
menTos B [T, Beibop ananasoHa npuHm-
MaeMblX YacToT NPOW3BOAWMTCH TOMNBKO
nepexsioveHreM GUNLTPOB Ha BXoge
npuemHvika. YyBCTBUTENBEHOCTL NpUeM-
HMKa — He xyxe 3 mkB, avHammueckwin
AvanasoH no “"3abutMio” — He Huxe
90 ab. HanpsxeHue nutaHua — +12 B.

MuHvmMansHoe Yucno He geduUMTHBIX
paguMopeTane M HamoTOYHBIX Y3NOB, a
TAKXKE MPOCTOTa B HACTPOWKE ONpemseny-
v ero HasegaHwe — "MuHn...".

Cxema npueMHuKa nokasaHa Ha
pmc. 1. CvrHan paanoNacToTsl C aHTeH-
#oro rHesga X1 uyepes [OBYX3BEHHLIW
bunetp L1L2C2—C6, nepekniovaemslin
B 3@8BMCMMOCTH OT BbiBpaHHOro guanaso-
Ha KoHTakTamu pene K1.1 v K1.2, nocty-
naet Ha napadasHbiid Kackag, BLINOHEH-
HBIM Ha noneeoMm TpaH3uncTope VT 1. Korpa
npyvemM CWUrHasnos BENETCA B AwanasoHe
20 meTpos, 4acTy o6MoTOoK KaTyLek L1 u

c7
13 047m<I C10 0.033 MK

L2 3amMkHyTbi (CM. pyc. 1) ¥ YACTOTHBIE
CBOWMCTBA BXOOHOro dunkTpa onpegens-
10T OCTaBLKWecH 4acTy 0OMOTOK KaTyluek
L1, L2 v koHpeHcaropsl C3—C5. B pva-
nasoHe 80 merpos koHTakTel pene Ki
paambikaloT obmoTku L1, L2 u nopxnioya-
10T napannensHo K HUM KOHOEHCATOPbI
C2, C6. CeA3b Mexay KaTylukaMn — WUH-
LOYKTMBHO-EMKOCTHaRA (PacCTOAHUE MeX-
LYy UEHTpaMu KaTyllek Ha MOHTaXHOM
nnare — 16 mm).

Kackan Ha tpaHauctope VT1 umeer
BbICOKOE BXO[HOE CONPOTUBIEHWE WU KO-
ahOULMEHT YCUNEHUA MEHbLLIE EAVHULILL.
OH xopolo cornacoBbiBaer GUALTP C
HU3KUM BXOOOM COTPOTUBAIEHWEM OWOf-
HOFO CMECWMTENA W NO3BOMAET MONY4UTh
Ha BLIXOOE CUIHambI C MPOTUBONOSOXHBI-
My hasamn.

C Bbixoga kackana NpoTUBOGMA3HLINA
CWUrHan nocrynaer Ha konbuesow Ga-
NaHcHBIM cMecuTens Ha awopax VD1—
VD4, kyna Takxe NnocTynaer ¥ CUrHan re-
TepoavHa.

M BLINOAHEH Ha NONEBOM TPaH3UCTO-
pe VI7 no cxeme WHOYKTMBHOM “TPEexXToM-
kW”. OH NepecTpansaeTca KOHOEHCATOPOM
C28 B wHTepsane yacvor 8,75...9,1 M.
BydepHuIl ycunuTens Ha TpaHavucTope
VT8 obecneunsaer pa3sAsky retepoanHa
v cmecuTens u ycunmeaet curdan Ao oo
2 B (amnnutyaHoe 3HaveHue).

CwvrHan ¢ Bbixopa CMECUTENSA NocTyna-
€T Ha nepsbli kackan yeunutens MY, Bei-
NOMHEHHLI Ha TpaHaucTope VT2, Bkhio-
YeHHOM No cxeme ¢ obien 6a3oi, K 3a-

TEM, 4Yepes kaTywky ces3au L4 koHTypa
L3C12, va ksapuesivt bunetp ZQ1—204,
C14—C18. B uens 6a3ui TpaHauncTopa VT2
nopaeTcs ynpaensiowmin CUrHan CUCTeMeI
ABTOMATU4YECKOW PEryNIMPOBKW YCUNEHWS.

Mocne xsapuesoro ¢uneTpa curHan
M4 uacroroit 5,25 My nocrynaer Ha sxon
BToporo YMN4Y, cobpaHHoro no kackogHou
cxeme Ha TpaHawctopax VT3—VT5. Yeou-
nMTENL OXBa4YeH oTpwuarensHol obpar-
HOW CBA3bLIO MO NOCTOAHHOMY TOKY Yepes
peauctop R13, umeer Gonblion koaddu-
LMEHT YCUNEHWS M HE CKITOHEH K CaMOBO3-
6yxaeHmio.

C Buixopa YMY curkan noctynaer Ha
TpaHaucTop VT6 — perextop AM vnm SSB
curHanos. Ecnu Ha 6aay VT6 He nocTyna-
€T CUrHan BTOporo rerepoguHa, TpaHauvc-
Top pevextupyer AM curHansl. Ecnm 810-
PO reTEPOAMH BKIIKOYEH, TPAH3UCTOP Oe-
Textvpyet CW v SSB curvane. Takoe pe-
LeHWe NO3BONWAD MAKCUMANBHO YNPOoC-
TUTh NEPEKIONEHWE PEXUMOB OETEeKTH-
poBaHua. Bropo# retepogvH BbINONHEH
Ha TpaH3ucTope VT9. Ero yacTtoTta crabu-
NM3NPOBaHa KBapLEBLIM PE30HATOPOM Ha
5247.6 kl'u, yto obecneumBaeTr BO3MOX-
HOCTL npuema SSB curHanoe ¢ HyxHow
6okoBOM NONOCOMK Ha 06OMX OManasoHax.

C sbix0fa AETEKTOPA CUrHaN 3BYKOBOM
4acTOThi HEPE3 PETYNATOP rPOMKOCTH (ne-
pemMeHHblin peancTop R18) noctynaer Ha
BX0g Mukpocxemel DA1, Ha koTopo# co-
BpaH ycunuTens 38yk0BoM YacToTel. MNog-
CTpoeuHBIM peancTopom R29 ycranaenu-
BaloT ero koadduumeHT ycunenus. C Bbl-
xoAa ycunurens curHan 34 nocrynaer Ha
rpoMkorosoputens BA1, a yepes koHaeH-
catop C32 Ha sbinpamuTens APY, seinon-
HEHHbII MO CXEME YABOEHWUA HanpPaXeHWs
wa avopax VD8, VDY. Ynpaensiowee Ha-
npsxenve APY udepes nepeknouvatens
SA1 nogaercs B 6a308Byi0 LENb TPAH3MUC-
Topa VT2. MoctosHHan spemenn APY on-

RS 47 +1Z28

08 oy ZG! za? zaJ 204
430 R7* (I &n 443
62 T T T j_’ KT3156
- cr5Ic:sIcnI c18) V75
.| 72 il KT3156
KI342B 14 ~C 22
- o 0 KT3156  |0.033MK
/ R8 K| vos f2E
w10l 430 S50l 12K AP TSN —H
I SA1 2y
013\ Apy- £33 R13 100
> 0.047mK 0,047 MK . +128
g At X | Kasosa  wo Hi i
Vo Rrs‘rr{ » +128 AZE R25  R26[, R27100 e
6 1 R21 AM/SSB
A c260033m Pl16x €30 —| 24
H 150 R24" £31 33 MK —

V7 VIg +128 L *290 £e
rnsozs (1) , KT6086 f VI8 - g
c27" 180 H KA503A V79 750

P 4t . ?‘i/J S5MIL” + KT315A
= 629 (b oo 0,047 M 632
] L5 120 |y 820 i R23 K1 L 70MKx
Lo 5.0 12K Msm FC_X168




K BA71 ' {AK.S'AZ *HZB KSASf *KX?
R27 RID R15 R6 4 Yoo
99 R~ l "R oy, g VWHRZW_H_G l’ﬂ:_]m—u_!ja-: =
_____ o0 o0
T “ﬂ 3 s Vg £20 ‘\1 l iz @o—!lﬁe
532 HW 3' | | R T
vrrodr 7
DAt £ ZU5H ?_'LD W‘io oS e o—pt % [R3oc | '
+£.:£ B e EE & °—4F§; .5'0 2 cs e [:] Otz L% [j
w8 FJ}' N mo SV RT aj_"'f? ,5..7; Lo —o e Pl
‘ﬁﬁ”_" R & 1S 0 J L5 SR C0 T Tara i
el — 2 _Q_c.}fa/,(fzq l e &_—1@517317 T b At s o6 /Rzz o—ii—z°
APY | vz R2+ ﬁf.? o VI6 <l Z0 WD—:’?G_DL’ °-—i °d °F O 527
KSA1 038 gzs Iggﬁ of ZQ% s WF co vi7 Lﬂ:
‘*‘y 7l Dense ol db S8 "o Ay Ry
{ Rz B3 202 & 055 | VD6
K -FA1 * ‘KR)'S *K R18 KSAT * *HZB *H C78
Puc. 3
penenseTcs eMKOCThIO KOHAEeMcaTopa  muyeckas ronoska BA1 — 1150 ¢ conpo-
C31. HanpsxeHnwe Ha BbIXOAE BLINPAMUW-  TUBNeHWeM katyiwiku 8 Om. TpaHaucTop
28 TEens NOKasbLIBaeT BONLTMETD Ha Mukpo- KTE608E MoxHO 3amenuts Ha KTG036.
R15 47 amnepmetpe PA1, BoinonHsiowmin ¢yHk-  Tpawawctopsl KM302E 3ameHuMbl Ha
mg ; x K Bbib.5 DAT umio S-metpa. Owon VD7 sawmwaer muk-  KN307 ¢ niobbiM 6yKBEHHLIM MHOEKCOM.
poaMnepMeTp OT nonoxurensHoro Ha-  Owonon KOS03A B cMmecutene nyule 3a-
523 NpsXeHusi, nocTynatwowero ua Gaszosoro  MeHwuTb Ha KAS514A, a A2E — Ha A9, ¢ nio-
0.01MK R1B nenvrens tpadancrtopa VT2. Hanpsixxenwe  6bim GykBeHHBIM MHOekcoM. Pene K1 —
10 % Ha aHoge awopa VD5, senaowerocs ane-  P3CEB0 (nacnopr PC4.569.438, pabouyee
" meHTom Gasoron uenu VT2, He npeeuilia-  Hanpsaxenwe — 10...16 B, conporuvene-
ﬁ’-’7 ndHHY et +0,3 B, 4TO HUXE HarnpsXeHus oTkpbl-  HWe obmoTkn — 230...310 Om). Mukpo-
VI BaHWA NOCNEA0BATENBHO BKIIHOYEHHBIX An-  cxeMy K174YH 14 MOXHO 3aMEHUTL ee NM-
KT3156 Cz24 opoe VD8, VD9. Bnarogaps atoMy ynyd-  NOpTHbIM asanorom TDA2003.
DAL u7 MKX waetcA 3¢pPEeKTMBHOCTE PEerynvpoBKu Karywkw L1 n L2 HaMmoTanbl Ha Kapkacax
X168 YCUNEHMS KacKkafa HanpsxXeHvem oTpu-  avametpom 5 MM 1 copepxar no 40 sur-
K174 5114 T uarensHoW nonsipHocTi. Kpome Toro, gu-  KoB nposopa MN3J1 0,16. HaMoTka eeinon-
op, VD5 3almiiaeT OKCUOHbIR KOHOEeHCa-  HeHa BWUTOK K BUTKY. Oteogwl vy L1 o1 24-ro
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470 MKx
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Top C31, orpanuiuvsas nosisNeHme Ha ero
BbIBOAEX HarpmXeHus HeaonycTMmMoin no-
NApPHOCTK.

B NnpUeMHWKE MNpUMEHEHb! LVMPOKO
pacnpocTpaHeHHeie paguogerany. Peau-
cropet — MJ1T-0,125, CN4-1, CN3-4am.
KonpeHcarops — KT, KM, K50-16, K50-35
(vnu aHanoruyHble MMNopTHLIe). KoHpeH-
cartop C38 — HenonapHeiit. Konpexcarop
C28 — puddepeHumansHbii, Tuna "6a-
Bouka". Mcnonbayercsa TonsKo oaHa nono-
BWHA CTATOpPa, 8 POTOP KOHAEHCATOpA CO-
€0MHEH C KOPMYCOM YEepPes MNMPYyXUHALLMA
6pOH30EbIM MNW NATYHHLIA KOHTakT. PA1 —
MWUKpPOaMNEPMETP C TOKOM TMOAHOro OT-
knonerun 100 MxkA. Keapueswie peaoHa-
TOpLl — ManoraapuTHbie B MeTannuyec-
KOM Kopnyce Ha Hactoty 5,25 MMy, AwnHa-

1 32-ro BUTKOB, ay L2 oT 24-ro BUTKE, CHM-
Tan OT HYUXHKMX NO CXeme BeIBOLOB. Paccro-
AIHWE MEXAY LEHTPAMMW KaTYLUEK, YCTAHOB-
neHHBIX Ha nnarte, — 16 MM, Katylwku 3a-
KNioYeHbl B OOLMIA aniOMUHWEBLIN IKpaH
6e3 BHyTpeHHeW neperopoakv. Kaxpas ua
Karylek rnoacTpavBaeTca C JByX CTOPOH
$eppuToBEIMW NOACTPOBYHUKAMMW, BBWH-
YEHHEIMW B NPOTUBONOSIOXHLIE TOPLbI Kap-
KaCoB (/1A KaX00ro AManasoHa CBOM nog-
cTpoeyHuk). Katyuika L3 HamortaHa Ha
TPEXCEKLMOHHOM KapKace OT KapMaHHoro
panMonpuemMHUKa ¢ NOACTPOEYHbIM dep-
puTtoBbiM cTepxHem. Ona comepxut 32
BuTka nposoga N3N 0,16. Karywka ceaam
L4 — 16 surkos M31 0,16, HAMOTAHHLIX
nosepx L3. Katywka MO L5 copepxwr
20 suTkoB nocepebpexHoro Nposoaa ava-
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L]
L]
']
.
.
.
L ]
L]
(]
.
L]
.
L]
L
-
L]
L]
L]
L]
L]
L]
.
L]
L]
[
.
.
[
L]
-
[
-
[
[
L]
L
L]
-

PAOMO Ne 5, 2007

Puc. 4

meTpoM 0,55 Mm,
HAaMOTaHHbIX C La-
rom 1,5 MM Ha peb-
PYCTOM KEPaMMye-
CKOM Kapkace gua-
MeTpoM 12 MM,
Oteog — OT Wec-
TOro BUTKA, CHUTas
OT HWKHEro no
CXeMe  BbIBOAA.
AnvHa HamoTkm —
30 MM, pnuHa kap-
kaca — 37 mm.
Opoccens L6 Ha-
MOTaH Ha KOofnbue-
BOM MarHuTonpo-
BOOE TUMNopasme-
pa K7x3x1,5 w3
deppura 50 BY m
copepxuT 42 BuT-
Ka nposoga
nan 0,21 (namor-
Ka BUTOK K BUTKY).

OcHosHasn YacTb
nervanen npuem-
HUKa YCTAHOBNEHA HA NEeYaTHOW nnare
pasmepamm 154x45 mm (puc. 2), Boinon-
HEHHOW M3 OAHOCTOPOHHE QOMNLIVPOBaH-
HOrO  CTEK/IOTEKCTOAWUTA  TOJSILWHOMN
1,5 mm. Pacnonoxenue neranen Ha nnare
NokasaHo Ha PUc. 3, @ BHELLHWK BUA rO-
TOBOrO U3aenus — Ha puc. 4 u 5.

MpoBepMB MOHTaX MPUEMHUKA HA OT-
CYTCTBWE 3aMbIKAHWUS NO LIEMNAM NUTAHWA,
NPMCTYNAIOT K ero Hanaxweawuio. Mpea-
BapPUTENBHO YCTAHOBMB OBUXOK NOACTPO-
evHoro peawctopa R29 s kpaWHee nesoe
o cxeme nonoxexwue, Ha sxon Y34 nopa-
10T CMrHan oT 3BYKOBOro reHeparopa.
Bknioyalor nuraHue npueMHuka, U peauc-
TopoM R29 ycTaHasnmBaloT MakCUManbHO
BO3MOXHOE YCUNeHMe MUKpocxemsl DAY,
NpyU OTCYTCTBMW UCKEXKEHWA CUrHana.

3arem nposepsator paboTty BTOpOro re-
TepoavHa. MiamepeHHsii ocumnnorpadom
Ha Gaze TpaHaucTopa VT6 curHan nomkeH
6biTb cUHYCOMAAnbHOW GOPMBEI C amnnm-
Tyoow 2,1 B. Ero 4acToTy, KOHTpOnvpys
4acTOTOMEPOM Ha BLIXOLOE reHeparopa,
YCTaHaBNMBaIOT HWXe MNacnopTHOro 3Ha-
YEHMSA NPUMEHEHHBIX KBapUEBLIX pe3oHa-
Topos Ha 2,4 kly, ™. e. 5247 6 x4, oTma-
ThiBas BUTKW apoccens L6. Ecnu, "no cua-
CT/IMBOM CyHanHoCTH”, NMonageTca Keap-
UEBLIA pEe30HaTOp Ha YacToTy POBHO
52476 xl'y, napobHocte B gpoccene L6
o0Tnagaer.

Puc.5

MopBopom peancropa R18 ycravasnu-
BAKOT Yepea crabunuTpoH VD6 Tok 3...5 MA.
Yacroty N0 yknapgeiealotr nogbopom
koHoencaTopa C27. Ouanason nepekpbl-
va [T koppekTupyloT napaniensHbiM
noAKNIoHeHWEM BTOPOM CEKUMK cTaropa
koHpeHcaropa C28 nubo BknloveHmem
nocneposarensHo ¢ C28 pononHurens-
HOro koHgeHcartopa. Mopbopom peauc-
Topa R21 Ha eoixone 6ydepHoro ycunm-
TeNA yCTaHasnMBaloT CUrHan NPasuiibHoOn
cuHyconaanbHoW ¢GopMel aMnaANTYOoN
2 B. @opMmy BeIXOOHOIO cUrHana retTepo-
OWHA W ero 4acToTy KOHTPOSMPYIOT OC-
umnnnorpadomM U HacTOTOMEPOM B TOYKE
coepvHenus anemedtos C30, R3, R4.
TepMmokomneHcaumio retepoavta NnpoeBo-
[AT N0 HAWMEHLLIEMY YXOAY 4acToTkl Mo-
Cfe BIUIOHEHWA M NPYU U3MEHEHWK OKPY-
XAOLLEH TeMnepaTtypbl YCTAHOBKOW KOH-
pexcaropa C27, coctosiero wis HaGopa
KOHAEHCATOPOB C pasnuyHsimu TKE,

Pabory kackogHoro ycunutensa M4
nposepsioT, nogae Ha 6asy TpaHaucTopa
VT3 curHan or CC wactortoin 5,25 Mlu.
MNMon6upan peauctop R10, pobusaiorca
MEKCUMaNbHOW amnanTyabl curHana Ha
BLIXOAE NPUEMHUMKRA (HanaxwsaHwe npo-
soasAT 8 pexume SSB). 3arem, oTtcoenu-
HUB koHgeHcarop C11, nopgatoT Ha aMuT-
Tep TpaH3aucTopa VT2 4epes koHaeHcaTop
emkocTbio 10...20 n® curuan yactoTom

5,25 MlNy ot ICC. MogcTpoeyHukoM ka-
Tywikm L3 v nogbopom peauctopa R7 po-
OMBAIOTCA MaKCUMaNEHOTO HEMCKaXEHHO -
ro curHana Ha selxofe (Nno Mepe yeenmie-
HWA CUrHaNA Ha BLIXOAE aMmnnuTyay noaa-
saemoro ¢ NCC curHana cnegyer nocre-
NEHHO YMEHLLIATE).

YctaHoBMB Ha MECTO KOHAEHCATOp
C11, nepeknioyarenem SA3 kniovaioT om-
anaszoH npwema cwrHanos 20 meTpos.
Ha aHTeHHbIl Bx0a npyemMHnka X1 nogaior
curnan ot NCC ¢ yactoTon 14,2 MIy. Moga-
cTpauBas cepaeiHvkamm katyikm L1 wm L2
CO CTOpOHbI Agvanasoxa 14 My, nobwsea-
OTCA MakCMMyma curHana Ha Beixoge.
Mpu aTtom deppuUToBLIE NOACTPOEHHUKU
KaTyLLEeK CO CTOPOHL AvanasoHa 80 mer-
POB XeNareNsHO BHIBUHTUTE MOYTH NOSIHO-
CTblO. 3ateM, NepeksIioHNB NPUEMHUK Ha
omanasoH 80 MeTpos M NogaeB Ha BXOpg
npueMHKUKa curLan ¢ dacrovow 3,6 Mly,

i
)

noOcTpPOMKOWM COOTBETCTBYIOLWMX (heppw-
TOBbIX NOACTPOEYHUKOB 1 NoabopoM em-
xocTen koHpeHcatopoe C2 w C6 takxe
pobuearoTca Makcumyma curHana. Em-
KOCTb KoHaeHcaropa C1 onpegenser Mak-
CUMASLHYIO HYBCTBUTE/ILHOCTL NPUEeMHA-
xa B auanasone 20 metpos, obecneuvsan
ONTUMAaNEHOE COrMNacoBaHne aHTeHHb
C BXOAHLIM KOHTYPOM.

Keapuesbiit UneTp HaCTpanBsaloT noa-
Gopom kodpeHcaTtopos C15—C17, npo-
cmarpusan A4X npyeMHuKa ¢ NOMOLLbLIO
ocuwnnorpada no Merogy, ONUCaHHOMY
8 [1] » Ha nepcoHansHOM GaiTe asTopa
8 MHtepHete [2]. Cnepyer otMeTHTL, YTO
Ha dopmy AYX TaKxKe BAUAET U HACTPOWKA
KaTyluku L3, noaToMy, 3aKOHYMB HACTPOIA-
Ky ¢$wnsTpa KOHOEHcATopaMu, cnepyer
YTOUHUTE U HACTPOIAKY L3.

Y1066l MukpoamnepmeTp PA1 (S-meTp)
He 3alWkanuean Npu NpUeMe CUNbHbIX
curHanos, noabupatoT conpoTUeneHue
peauctopa R24.
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Heymupawwasa aHteHHa Pykca
Bopuc CTEIMNAHOB (RU3AX), r. Mocksa

orna KOPOTKOBONHOBOE pagvoniobu-
TeNLCTEO "eLle Xxoanno B AeTckux 6o-
TUHO4KAX", aBCTPUACKMIA pagvoniobuTens
dykc (Fuchs) npeanoxun soabyxnars no-
NYBOAHOBLIN M3any4arens 4epe3 napan-

Puc. 1 *

nenbHbl LC-kxoHTYP (puce. 1). MNpowzowwno
a1o 80 ner Hasap — B 1927 roay. AHTeHHa
nonb30Banack NONYAAPHOCTLIO B TE rogb!
W Ccrana HasblBarkCs No ero umenw [1].
C passuTveM @HTEeHHOW TEXHWKW W MOosB-
NEHUEM HOBLIX KOHCTPYKUWA WHTEpEeC
K 3TOW NPOCTOW 8HTEHHE Ha OOArve rodwl
ocnab. Bropoe poxaeHue y Hee NpULLINoCh
Ha B0-e rogpl. MNoRBreHne TPaH3UCTOPHBIX
TPaHCWBEPOB, KOTOPLIE MOXHO GbINO nNu-
Tare HenocpeacTsenHo (6es npeobpaszo-
Barenen) oT aBTOMOBUNBHOIO akKyMyaTO-
pa, NpUBeNo K pPOCTy aKTUBHOCTW paamo-
mobureneit B NONEBLIX YCNOBUSIX — MpH
Bble30ax Ha NPUPoAY UMK B NYTELLIECTBUAX.
OpHVYIM M3 BapWaHTOB aHTeHHs! Ana pato-
Thl B TGKUX YCROBMAX W CTasna aHTeHHa
dykca, xoTOpan AnNA CBOE YCTAHOBKWU HE
TPEbyeT MayT — OOVH U3 €€ KOHL0B MOX-
HO NPOCTO 3a6POCKTL HA BLICOKOE AEPEBO0.

BepHynca uHTepec K 3TOM aHTeHHe U
KaK K CTaumoHapHoi. B cospemMeHHbIX ro-
POACKMX YCNOBUAX YCTAHOBKA pPaaMonio-
OWTENLCKUX BHTEHH CBA3aHa C 3aMeTHbI-
MM TpygHOCTAMU. [lanexko He Be3ge Nerko
NoNYYUTEL paspelueHne Ha paboTbl Ha Kphbl-
e 3naHuUsa, na ¥ He Bcem nop, cuny pabo-
Thi, CBA3AHHLIE C MEXaHUKOW 415 U3rOTOB-
NEHWs @HTEHHBIX CUCTEM faxe CpeaHen
CNOXHOCTU. ANBTEPHATUEA B TAKWX CUTYa-
umAx — Bo3Byxfaemas ¢ KoHua NpPoBo-
NoOYHas aHTeHHa, MOYLLAA U3 OKHA KBAPTU-
pel Ha Bavxaiiwee pepeso unu ctond. Cy-
Neppes3ynLTAToR C HEW He MOKaxellb, HO
Ansa noecenHesHoi paboTel B adgwpe oHa
BMOfIHE NPUroaHa.

MNpo6nemMel YCTAHOBKWM aHTEHH, O KOTO-
PbIX rOBOPWIOCH BhiLLE, ECTh NPAKTUHECKU
8 MoboW CTpaHe MMpa, NO3TOMY B HEKOTO-
PbiX CTPaHax NPousBoaAT aHTeHHsl Pykca
[2, 3]. Hanpumep, B CLLA Takmue aHTeHHbl
Boinyckaer ¢wupma Par Electronics. Onm
npenHasHaveHel 47A paboTel TONBKO Ha
OOHOM AMANasoHe U HE UMEIOT 3/IEMEHTOB
nopcrpoikwn. MposepexHas 8 naboparo-
pum xypHana "QST" mogens EF-20 pwa-
nasoxa 20 METPOB UMENA BNOINHE NPUEM-
NeMbIE XapakTepUCTUKKM — NoJIocy NPony-
ckaHus okono 300 kMy no yposrio KCB = 2
1 KCB B muHumyme 1,2,

BxogHoe CONpPOTUBAEHWE MOMYBOJHO-
BOro wanyvarens, so3byxnaemMoro ¢ og-
HOro W3 ero KoHLUOoB, Beicokoe. OHo 3asu-
CUT OT OTHOLUEHWUA ANWHG NOAI0THA aHTEH-
HEl K AMameTpy NPOBOAA, U3 KOTOPOro oHa

W3roTOBAEHA, W ANA peafibHblX 3HaYEHU
artoro napamerpa (Hanpwmep, NONOTHO
anvHon 80 M M3 aHTEHHOrO KaHaTvka gva-
METPOM 3 MM) BXOOHOE CONPOTUBNEHWE
MOXET OCTUraTh HECKONbKWMX KMNOOM [4].

Bild 11.8
Die Fuchs-Antenne

MmenHo aTo 06CTOATENBCTBO W NO3BONW-
no 8 ceoe spema @ykcy 3anuTarb Nony-
BONHOBLIW M3ny4arenb C NMOMOLULIO na-
pannensHoro LC-koHTypa, HacTpoeHHoro
Ha pabouyio yacToTy.

AnrenHa Qykca He Tpebyer ans ceoen
paborsl Heckonbkux BonbluvX NO AnNWMHE
(npuMepHo 1/4) NPOTUBOBECOB MW MHbLIX
BapWaHToOB "pagnoTexHWHECKOW 3emnu”,
4EeM BbIFOAHO OTNMHAETCA OT MOSTYHUBLLMX
LIMPOKOE PacnpocTpaHeHe aHTeHH Tuna
GP. Ee HopmaneHyto paboTty o6ecneyumsa-
€T KOPOTKM — ANMHOW NpUMepHo 1 M —
NPOTUBOBEC, KOTOPHIA NOAKNOYAIOT K CBO-
OoaHoW (BepxHei no puc. 1) cropoHe
LC-xoHTypa. Bonee Toro, B nepeoHavank-
HOM BapwaHTe Jaxe Takoro NPoTWBOBECA
aHTeHHa Pykca He uMena, a ero GyHKUMK
BLIMOMHAN KOPNyC nepegaryvka, "nog-
KIMOYEHHEIN™ K @HTEHHOMY KOHTYPY Yepes
NapasuTHYI0 eMKOCTb.

B cospemeHHOM annaparype BeIXOAHOE
COMNpPOTUBNEHWE TPAaHCKUBEPA WNK Nepenar-
ymka obbldHO 50 OM, NO3TOMY EHTEHHY
Dyxca NoakMoHaloT K HEMY KOGKCHabHbLIM
xabenem. CeAab C cormnacyolmm LC-KoH-
TYPOM OCYLLECTBARIOT 06bIMHO Yepe3 Ka-
TYLWKY CBA3M (puc. 2,a). KoHpeHcarop ne-
PEMEHHOWN EMKOCTW 3TOr0 KOHTYPa AOMKEH
6bITh paCCHYMTaH Ha BLICOKOE HaMPAXEHWUE.
3azop Mexay ero naacTtuHamMK O0SKEH
ObiTe TAKMM X€, KaK B BbiXOOHOM Kackane
NamMnoBoOro NepeaarymMka COUTBETCTBYIO-
e MowwHocTW. Takue KoHOEHCATOPbL! —
LedyLMT, HO NPK BEIXOAHOW MOLLIHOCTM ne-
penartyvka no 100 Br ects npocToe pelle-
HWe. 30ECh MOXHO NPUMEHWUTL CTaHOAPT-
Hblil koHaeHcaTop KIMNE-2 ot namnoskix pa-
OMONMPUEMHMKOB, Kaxaas CEeKUMA KOTOpPO-
ro paccuvraHa Ha paboyee HanpsxeHwe
npumepHo S00 B. Ero craropHbie cexummu
BKMOMAIOT NOCNEA0BATENEHO, @ POTOPHLIE
CEKLMM HUKYAA He nogknoyatot. MNonyyaer-
cs BbicokoBONbLTHEIM KIME ¢ paboumnm Ha-
npsixeHuem npumepHo 1000 B v npepena-
MU uameHeHnst emkocTy o B go 250 nd.
Kopnyc KINE B TakoM BapuaHTe BIJIOHEHWS!
nosmkeH ObiTh YCTAHOBNEH HA OMANEKTpU-
4YeCKOW nnacTuHe, a PoOTOPHLIE Cexkuwu
BPALLAIOT Yepes YANMHWTENb PYYKM, Bbi-
NONHEHHLIM U3 XOPOLUEro AN3NEKTPUKa.

Pasymeerca, CBA3L C KOAKCHANbHBIM
kabenem MOXHO OCYLLECTBUTL W HEPE3 OT-
BO[, OT KATYLIKM MHOAYKTMBHOCTM KOHTYpa
(pvc. 2,6).

Ecnv B pacnopsbkeHun pagvoniobure-
N9 ecTe BAPWOMETD (NyHlle WapoBoW —
63 TPYLUMXCA KOHTEKTOB), UM TOXE MOX-
HO HacTpamvearTk KOHTYp Ha pabouyio yac-
ToTy. CBA3b C KOakcuansHbiM kabenem
B 3TOM Chy4ae OCYLEeCTBAAIOT Yepes eM-
KOCTHBIW genurent (puc. 2,8).

3Ha4YEHUA WMHOYKTUBHOCTM KaTYLLKW
¥ EMKOCTW KOHOEHCATOPa COrnacyrowero
LC-KOHTYpa HEKPUTHHHLI, MWL Bbl OHWU
obecneuyvBany pe3oHaHc Ha paboyeil ya-
CTOTE aHTeHHbl. Kak McxogHbie MOXHO uc-
nosib30BaTk CAEAYIOWME 3HAYEHWA —
1 Mkl 1 30 nd pona gwanasoHa 10 mer-
poB. [lns npyrvx AnanasoHoB 31K 3Haye-
HWA OOHOBPEMEHHO YBENWYMBAIOT MNPO-
NOPLIMOHANLHO YMEHbLUEeHWIO paboyei ya-
croTel. Hanpumep, oo 2 Ml v 60 nd ona
AvanasoHa 20 METPOB U T. L.

MNpensapwrensHO cormnacytowmin LC-koH-
TYP W CBA3b C HM MOXHO Noaobpars o4eHb
NPocTo. [ns STOro napannensHo KOHTYPY
BMECTO aHTeHHbl NoaKNioHaloT GesbiHayk-
UMOHHBIM  pPe3ucTop CONpPOTUBAEHWEM
2,5...3,5 kOM M BLICOKOHACTOTHBIN BOMLT-
MeTp. BY HanpsxeHve nopaloT Yepes pe-
3UCTMBHEIM MOCTOBOWM M3aMmeputens KCB
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"PAONO" — O CBA3U
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PALMO Ne 5, 2007

(o4eHb ynobeH ons atoil uenu npubop
MFJ-256). HacTpowB koHTyp B8 pe3oHaHc
Mo MakCUManbHLIM NokaaaHuam BY sonkst-
METpa, U3MEHEeHWEM NapaMeTpoBs 3NeMeH-
TOB CBA3W (4MCNa BUTKOB KaTYLLKW CBA3M,
MecTa NOOKMOYEHUs OTBOAA, EMKOCTH
koHOeHcaTopos) pobueatotea KCB = 1.

Mocne aToro OTKNINAKT OT COrNacyto-
wero LC-koHTypa peavctop v BY BonbT-
METP ¥ NOAKMNOHAIOT aHTeHHy. KoHaeHca-
TOPOM NEPEeMEHHON eMKOCTH WK BAPWO-
METPOM HacTpamealoT KOHTYp B pe3oHaHC
no muHumymy KCB. Ecnwv emkocte KIE
NPULINOCE YBENMWHUTL (MO OTHOLEHWIO
K NOAOXEHWID, NONY4YEHHOMY C Pe3uCTO-
pOM), peanbHblE pasMepbl aHTEHHBI HE-
CKOMBKO MEHblUE, YeM MONOBUHA ANWHEI
BONHBl. Ecnn emkocte KME npuwinoce
YMEHBLLWTL, TO aHTEHHA HECKOJILKO IUH-
Hee. 3aeck peyb et 06 anekTpUHECKOr
€e A/IMHE — C YHETOM BIWMAHWA 3EeMIN
W OKPYXaLWwmx aHTeHHy npeameTos. Ua-
MEHSTL NPW 3TOM Pazmepsl @HTEHHbI BO-
BCce He o6A3arensHo — oTknoHeHwe pabo-
Hell 4acToThl WANy4arTena or pacyeTHOR
B Npepenax 5 % koMneHcupyeTca NoAacT-
POMKOIA CornacyoLLero KoHTypa [3].

MNocne aT0ro yToO4HROT CBA3bL C aHTEH-
HoW. Ecnn KCB B MWHUMYyME npesbiluaer
aHayeHuve 1,1...1,2, cBA3b C aHTEHHON Ha-
[0 HECKOJIBKO W3MeHUTE Nnogbopom napa-
METPOB 3NEeMEHTOB CBA3N.

Yucno

AnuHa,
M nonysonH M

401
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41,9

ar)
-
0|~ N | &R =
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BaxHbiM IOCTOMHCTBOM NONYBONHOBO-
ro vanyyarens fIBNAETCA TO, 4To OH Byner
Takxke pabortare He TONLKO Ha OCHOBHOM
4acToTe, HO W HA ee rapMoHukax. Pesynb-
Tatbl pacyerta TpebyemMoit ANvHEl aHTeHHb
ONA cepeauHsl TenerpadgHbix y4acTkos
moburensckux amanasonos 10—80 mer-
POB 1 YACNO NOAYBONH, KOoTopoe Byaer yk-
NaasIBATECA HA TAKOW ANIWHE ONA AAHHOMO
[wanasoHa, npueenedsl B Tabnuue. MNo-
CKOMBKY @HTeHHa Pykca vMmeeT anemMeHT
NOACTPOVKY, TO 3TO AET BO3MOXHOCTb Bbi-
6park GUKCKUPOBaHHYIO LNWHY MONOTHA —
42 meTpa, a He3HaUMTeNbHLIE OTKNOHEHWUS
OT ONTUMANLHON ero ANMHLI Ha KaKAOM
[Avanas’oHe KOMNeHCWpOBaTk NoAcTpoii-
KOW COMnacytolero KoHTypa. AHTEHHAa C
nonoTHoM gnuHow 84 m Oyper paborars
u Ha gwanasoHe 160 merpos. bonee ko-
poTKas aHTeHHa AnnHoi 21 m obecneywT
paboTty Ha 4eTbipex NBUTEnLCKUX avana-
aonax — 10, 15, 20 u 40 metpos. MNpw Ta-
KOW ANWHE NonotHa Ha auvanaaoHax 12 u
17 MeTpoB Ha HeM yxe He BygeT yknaabl-
BATLCA LIENOE YUCNO NOSYBOMH, M COrNAco-
BaTb €€ HAa 3TUX OManas’oHax ¢ NOMOLLLIO
napannensHoro LC-koHTypa He yaacTcs.

MNpobnemMa co3paHus MHOroaWanasoH-
HOW aHTeHHBl (Dykca ynupaeTcs TONBKO
B COMacylolmin LC-KOHTYp, KOTOpLIA [0/-
XEH MIMETb PE30HAHC Ha YacToTax, COOTBET-
CTEYIOLLMX NMOBUTENLCKMM  AManasoHaM.
ECny kOHOEHCATOP NepeMeHHON EMKOCTH
FTOM0 KOHTYPA WMEET MaKCUMASBHYIO EM-
KOCTb Okono 200 nd, He MeHss kaTyLUIKV MH-

6...36 MK[H

Puc. 4

NonotHo
KTX 1

Cc1

Puc.5 —I—

AYKTMBHOCTH M HE NEPEKIIOHan y Hee OTBO-
Ok, yxe moxHo paborars Ha natm nobu-
Tenbckux amanaaoHax ot 10 no 20 MeTpos.
OnvH M3 BapMaHTOB MHOroaManasoH-
HOW aHTeHHsl Mykca, NpPeanoXeHHbINA
UTS5JAM [5], npueeneH Ha puc. 3. OH uc-
nonb30Ban vany4arens OJMHOW 78 MeT-
pos. Karywka WHOYKTMBHOCTW wMmena
80 BuTKOB NMpoBoAa aMamerpom 1,5 Mm.
B xauectse kapkaca owamerpom 90 mm
“cnone3aosanace nonuatunexHosas Oy-
Teinka. OTeoabl coenadsl oT 4, 5, 6, 7, 9,
11, 13 1 23-ro BUTKOB, CYMTan OT 3a3eM-
NEeHHOro koHua kaTywkw. KonpeHcartop
nepemMexHoii emkoct — KMNE-2 ¢ nocne-
[OBarenbHbIM BKIOYEHWEM cekuwi. Me-
pekniovareny SA1 n SAZ2 — ranetHole. 3a-
FEMNEHHLIA KOHEL, COrMacyLLEro KOHTy-
pa coeguHaoT nMbo C NPOTUBOBECOM, NW-
6o ¢ apmatypoit 3naHus. CriepyeTt Takke

aHTeHHbl . 7

3aMETUTBL, YTO B 3TOWN AHTEHHE [ANIMHA U3-
fyHaTenA HeCKOSILKO MEHLLIE OnTUMank-
HoM. Mo aToM NpYYKHE, NO-BUOMMOMY, NO-
noxeHwe OTBOOA ON1A CBS3W C GuaepoMm
Ha guanasoHe 15 MeTpOB He COBNaaaeT C
noONoXeHWeMm oTsona ansi puanaaoxos 10,
20 v 40 metpos. 3v1a aHteHHa 6bUia co-
3paHa o sblgenenua paguonioburensm
WARC puwanasoHos, noatomy Ha pwc. 3
YIOMWHAIOTCA NULLL "cTapble” ninburens-
CKWe Auana3oHbl. Ho oHa, KOHEYHO, [omK-
Ha pabortate u Ha WARC pwanasoHax.

OeyxananasoHHan aHTeHHa ¢ HAacTpoR-
KO BaproMeTpoM (puc. 4) onucana B [6].
ABTOp WCNOMNbL30BaN LWAPOBOIH BAPUOMETD
OT O[HOWA W3 pPaguocTaHUMA BpeMeH BTO-
PO MMPOBOI BOWHLI. lMpenent: naMeHeHus
ero MHAYKTMBHOCTM — OT 6 A0 36 MkMH —
noasonunm obecneynTs paboTty Ha auana-
3oHax 40 v 80 MeTpos Gea kakmx-nnbo ne-
peknodeHi. MNpy BEIXOOHOW MOLWWHOCTH
nepeparyumka 100 BT koHgeHcarop nocTo-
AHHOW emkocTn C1 ponxeH umetb pabo-
vee HanpsxeHwe He Mevee 1000 B.

MonyBONHOBYIO aHTEHHY (B TOM 4MCne
M MHOrOAManas3oHHY) MOXHO NWUTaTe W
yepe3 cornacywouwyio M-obpasHyio uens
(puc. 5). 310, KOHEYHD, YXEe He Knaccu-
yeckas aHTeHHa Pykca, HO aHanorMyHas
el no cyti aena. MNapamerpbl kKaTyLuKy UH-
OYKTMBHOCTM M EMKOCTW KOHgeHcaropa
PaccHUTLIBAIOT NO CRegylowmM npmbnu-
XKEHHBLIM hOpMYnam:

L1= E9—; Cl= ﬂ
F F

3peck: L1 — MHOYKTWUBHOCTE KaTYLUKK,
mklH; C1 — eMmkocTh KOHAaeHcaTopa, nd;
F — wacrora, M. 9w dopmynbl cnpa-
BEAMBEI AN dUpepa C BONHOBLIM CONpO-
TueneHvem 50 OM W NPOBOAOYHLIX BHTEHH
(pacyeTHOE 3HaYeHwe BXOOHOro Conpo-
TUBNEHWMA — npyvMepHo 3 kOm),

B peansHbiXx KOHCTRYKUMAX MHOTOOWa-
Ma30HHOWM aHTEHHBI KaTyLIKY MHOYKTMBHOC-
T N30T C NEPEKIIOHAEMbIMM OTBOAAMM,
2 KOHOEHCATOP NEPEMEHHOI EMKOCTH A0S~
weH BbiTh PACCYWMTAH HA BLICOKOE Hanpsa-
¥EHWE (KaK 1 B COMMacyioLLEM KOHTYpE aH-
TeHHbl QPykca). MogobHoe cornacosaHwe
NPYMEHEHO B OBYXAWANAa30HHOK aHTeHHe
[7] Ha nwanasoHe 20 MeTpoB.

Xorsa BY TOkM No BHELLIHEeH CTOPOHE on-
neTkn puaoepa v HEBENWKW, Cnepyer npu-
MEHATL CTaHOAPTHLIE METOOLl WX YCTpa-
Henus. MmeloTcR B Buay deppurtoBbie
KONbLA, KOTOPHIE HANEBAIOT HA HETO, UMK
KaTYyLKX MHOYKTUMBHOCTW (C MarHMTonpo-
BogoM wnu Be3 Herc), KoTopble U3roTae-
nvealnT ua camoro duaepa. OcobeHHo
370 BaXHO V1A BAPWAHTOB NMUTaHWA aH-
TEHHbI C rafbBaHUYECKON CBA3LIO ONNETKN
xabens ¢ CornacyioLMM KOHTYPOM.
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PeMOHT n popaboTka cTapbix

TpaHCUBEpOB

Cepreii BABYEHKO (RWOLDF), r. QanbHeropck

paHcuBeepkl cTapbix Mogenei (TS-520,

TS-820, TS-830, FT-101, FT-901
W T. A.) BCE eLe NONb3yITCa CNPoCcoM
M“3-3a NPOCTOTHI W HWU3KOW CTOMMOCTU
{okono 300 USD). Ucnpoboeas Ha cobeT-
BEHHOM OMLITE HEKOTOPOE HYMCNo Nogob-
HbIX TPAHCUBEPOB, A PeLwn NoaennTLCH
C yuTarensMm CBOMMKM CcoobpaxeHuamMm
no ux MenkoW nopaboTke W BOCCTAHOB-
NEHWIO.

1. NepeBon Ha NUTaHMe OT CETH
220 B.

LLirvarHO MHOrMe M3 3TUX TPaHCUBEPOB
MOXHO NUTaTh KaK OT CETU HANPAXEHUEM
100 B (3amertste — 100, a He 110!), Tak
u 220—240 B. Ux ceresule TpaHchopmMa-
TOPbLl COOEPXAaT OBe aHanoruqHbIe nep-
BU4HLIE 0O6MOTKM C oTBOgEMMK. MpK NKuTa-
Hun 100 B oBe o6MOTKM BKNOHAOT Na-
pannesnsHo, Npm nuTasum 220 B — nocne-
poearentHo. BeiBoakl 06MOTOK Mapkupo-
BaHbl — HA KaKOE HanpAXeHWe CETH DHU
paccuywTtadel. Mrtak, Gepem nasnbHWK,
NMUHUET W Bbinaueaem nepemblitkm 0 — 0
w 100 — 100. BnavsaeM nepemblHky
mexay 0 nepsoi o6MoTkm K 117 BTOpOIA.
Ceresbie npoBoga (nocne npenoxpavdm-
TENA U CETEBOro BbIKNIOYATENRA) Npunaum-
BaeM k BeiBoaam 1717 nepBoi oBMOTKK
v 0 BTOPOIA.

B TpaHcuBepax C BuIXOOHOW MOLLHOC-
o0 100 BT npouasoguTeny ycraHaBnm-
BAOT BeHTUNATOpLl 06ayBa BLIXOOHOTO
Kackafa nepefaryvka ¢ nuTaHuem oT ce-
T 100 B. MNoatomy ero eeisogk! (oHK Bo-
nee TOHKUE, HEM NEPEMbLINKY NEPBUHHLIX
o6MOTOK TpaHchopMaTopa) OOMKHbLI OC-
TarbcA Ha swiogax 0 v 100 ogHoM w3 ob-
MOTOK. A 017 CHUXEHWS LLIYMa OT BEHTU-
NATOPA ero CTOMT 3aMEHWUTEL Ha BEHTUNA-
TOp OT KOMMblOTEpPHOro 6Gnoka nuraHus
(12 B). Nuranwe anst Takoro BeHTUNATOPA
MOXHO B3ATL ¢ pa3dbema EXTERNAL VFO
(ebieog 5 TpaHcusepa FT-101, ewiBog 9
Tpascueepa TS5-520).

2. HencnpaBHOCTH

OCHOBHbBIE HEWMCNPABHOCTH TPaHCHUBE-
POB 3TOro TMNa:

— "BbiCbIXaHWe" OKCUOHLIX KOHOEeHCa-
TOPOB;

— OKMC/IEHWE NEPEKIoHaTenem;

— "paccnoeHue” KepamMMuHeCcKWUX KOH-
EeHCaTopOoB;

— OKWMCAEHWE WNW Harap Ha KOHTakKTax
pene.

Mepen BkNIOHEHWEM TpaHCUBEpa B
CeTb cneayer 3aMeHuTL Bee "paccnove-
LWMecA” KepPaMMYECK1e KOHOEHCATOPH (MX
O4eHb Nerko o6HapyxMTs — OHW AENCTBU-
TeNnsHO paccnaveaioTtcs). BuiHyTe pene ua
pasbLeMOB, BCKPLITh (pa3bupaloTca oYeHb
NErko), COOTBETCTBYIOLMM 0Bpasom npo-
YUCTUTL KOHTAKTHbIE rPynnbl (CNUPTOM
unu BEH3MHOM, MOXHO W C MNOMOLLBLID
oducHOA nuckein Gymarn) U NocTaevTb
pene Ha WraTtHoe MecTo.

Nepexmouareny nyLlle BCETD OTMbI-
BaTL GEHaNHOM W TPSNOYKOW, obepHYTOWM
BOKDYT ManeHbKOW OTBEPTKM.

HewucnpaeHbie OKCUAHLIE KOHAEHCATO-
pbl ONPEOENsIoT, BuINaWBaA MX U3 KOHCT-
PYKUMN,

B rtpancueepax FT-101Z (FT-1012D)
BCTPEYaeTcs cneunduyeckan HenpuaT-
HOCTL: TpaHcueep paBoraer Ha npuem
W nepegayy, HO B pexume npuema Ha-
611002eTCA CUNbHOE NOTPECKWMBAHWE.
W3-3a Hero APY nouytu nonHocteio Gno-
KMpyeT npuweMHuk. HewucnpaseHOCTb,
06bi4HO B8 cTabunmaatope HanpAXeHus
NUTaHUA CMecUTENen n YCUnmuTeneu sro-
pou MY, — BbICLIXGHWE OKCHAHOrO KOH-
peHcaTopa B uenu 6a3sl TpaHawcTopa
crabunuaaropa.

OueHb YacTo NonaaalTea TpaHCUBEPb!
TS-520 6e3 sarnywikm pasvema EXTER-
NAL VFO, a 6e3 Hee He paboTaer BHyTpeH-
Hu VFO. PelweHwe: coegMHUTL Mexay
co6oi koHTaKTLl 8 U 9 aTOro paswema.

3. AopaboTku

TNyywe ecero nogpaoTcs aopaboTkam
FT-101 v FT-101B. B ppyrvx annaparax
Masnio BO3IMOXHOCTEN "Ans maHeBpa”.

Y10 Mel MOXEM Caenarb:

— cpenarte APY otknioyaemoi (MHoraa
3ATO HYXHO);

— coenare BHewHwn ML (VFO),
ons ynoberea npu pabore C pa3HoCOM 4a-
cror (Split);

-— BBECTW [ONONHUTENEHO OBa gvana-
3o0Ha — 30 meTpoe w 12 (17) meTpos.

BsecTu B 3TOT TPAHCHMBEP OTKIIOHYEHME
APY MOXHO, YCTAHOBMB BbIK/IKYaTENb
MEXAY KOnnekTopom Tpauauciopa Q4
v R22, C23 Gnoka PB-1183A IF UNIT,
HO Npu oTkNoYeHHo APY He Byper pabo-
Tare S-MeTp.

BHewHui MO nogkMoHaT K KOHTaK-
Ty 6 (curHan) u konTakTam 1 mn 8 (kopnyc)
passema EXT.VFO. K coxaneHuio, BO
BCEX CTapbiXx annaparax nepeknloyeHue
reTepogvHoOB NPOUM3BOOMTCH NyTem ne-
PEKNIOYEHNA UX NUTAHWUA, HTO HEraTMBHO
CKa3blBAETCA Ha cTabunbHOCTU YacTOThI.
MoxHO nuTaHve reTepoOvHOE COenarb
HEOTK/IIOHaEMBIM M KOMMYTHPOBaTL CUIr-
HasbHBIE LENW C NOMOLLBIO PEfie WNK ane-
KTPOHHOMO MepeknYaTens (Hanpumep,
Kak B TpaHcueepe "Pagwo 76M2"). OnsTe
xe, Buibop MM — Ha no6oi BKYC W UBET.

C TouKM 3peHNs NPOCTOTHI Ierye BCero
BBECTW B TpaHcueep amanasoH 30 mer-
pOB, TGk Kak B annapare eCTb AWanas3oH
JIY/WWV — guanaszoH cnyx6 BpeMeHwn
unyactorei: 10...10,5 MIy. Ecnu ator aun-
ana3oH paboraer Ha npuem (B guana-
30HHOM KBapLUEsOM reHepaTope CTouT
KBAPUEBLIA pPEe30HAToOR Ha 4acToTy
16,02 Mlu), ocTaHeTcsa TONLKO BKO-
4YWTL ero U Ha nepegady. [na aToro He-
06X0aAMMO YCTaHOBWTE A0NONHUTENbHBLIW
noacTpoeyHbLI KoHAeHCATop (MOXHO
Kepamuyeckuit) emkocTteio 8...30 nd
B @HOAMYIO LEeNb ApavBepa BbIXOOHOMo

kackaga nepegardmka (namna V1),
K KOHTaKTy COOTBETCTBYIOLLEND Awmana-
3oHa raneTtHoro nepexknwodarens SLg.
Ha ranetHom nepexnioyarene SLm
(MN-kOHTYP) HAAO YCTAHOBUTE NEPEMBIYKY
Mexay KOHTaKkTamMu Ananas3oHoB
JJY/MWWV v 20 meTpos.

Ecnu y BaC HeT KkBapLEeBoro peaoHaro-
pa Ha 4sactory 16,02 Mlu, MOXHO WC-
nonk3osatb peaonatop Ha 16,000 Mly
(BCTPENAKDTCA B KOMMLIOTEPHOW TEXHW-
Ke), CMMPUBLUMCL C HEeBOMbLLIOW HeTOM-
HOCTBIO LUKk,

Mocne aToro B pexuMe NnpMemMa HacT-
paveaem NPECENEKTOP MO MAKCUMMYMY
ymMa, NepesoguM TPaHCUBED B PEXUM
nepegayy 1 BHOBb YCTAHOBNEHHBIM MNoL-
CTPOEYHBIM KOHAEHCATOPOM HacTpavBa-
eM nepeparimk No MakcuMyMy ToKa Ka-
TOOa BLIXOOHOTO Kackaga (nepeknioua-
Tenb S-MmeTpa 8 nonoxeHuu “1.C"). Nanee
HacTpaveaeM BLIXOOHOW Kackag Ha Max-
cumMyM BY HanpaxeHus B aHTEHHE.

Euie B TpaHcueepe ecTbe AWana3oH
11 MeTpoB, KOTOpLIN Takxe paboraer
TONBKO Ha NpuemM. Ero MoxHO NpeepaTvrb
8 12 wnn 17 meTpos. B asTopckom:-Bapw-
aHTe OH Obin nepecTpoeH Ha 12 meTpos.
[lnA a10ro NoHagobUTCA KBaPLEBLIN pe3o-
Harop Ha 24,02 MMy (onsTe xe, Takue
KBapLbl — AeQUUMT, U 5 NCNOML30BAN pac-
NpocTpaHeHHLIn peaoHarop 24,000 MIu).
YcTaHoBME €ro B ree3no Awanas3ocHa
11 MeTpoOB, B OManNasoHHOM KBapUEBOM
reHeparTope NoACTPOEYHLIM KOHAEHCaTO-
pom TC20 Gnoka PB-1188 RF TRIMMER
HYXHO NOACTPOWUTL MEHEPaTOP MO MAKCH-
Mymy BY Hanpsaxenus Ha ero Beixoge. Ha-
nee perynupyemM nogcrpoeyHbIe KOHOEeH-
CaTprI Ha raneTHbIx I"IEpBKﬂIO‘iaTE!ﬂHX =
SLg v SLe, npyyemM B NocnegHemM napan-
nenbHo "NOACTPOEYHMKY" yCTaHaBNMBaem
koHpeHcatop emkocTeio 10 nd. Mooue-
penHo nogkniodas BY sonkTMeTp k KOH-
neHcaropy C123 v paawemy JS ("RF OUT"
Ha 3afHel NaHeny TpaHcweepa), notuea-
EMCA MakcMMyMa nokasaxunii npubopa.

Ha ranetHom nepekniodarene SLm Bbi-
XOOHOTO Kackaja nepeparyivka yaansem
NepeMbitKy, COEAMHSIOWY BEIBOOL Oma-
nasoHos 10 n 11 MeTpos, nocne 4ero yc-
TaHasNMBaEeM €e Mexy BblBOAaMK ava-
nazoHoB 11 1 15 meTpos.

Y artoro TpaHcuBepa ecTb eiwe ogHa
0CcoBEeHHOCTE — BHYTPW HErD WMEETCH
npecBpa3oBaress HAMNPSXEHWA, 8 3HAYUT,
MOXHO €ro UCnosbL3oBaTh Ans paboTsl U3
noneewlx ycnoswid. Mpasaa, cneayer no-
MHWTb, 4TO MpW MUTadum ot 12 B Tonbko
B PEXUME NPUEMAa W BKNIDHYEHHLIM Haka-
NOM namr TpaHcueep noTpebnaer oT akky-
MynsiTopHoii Gatapew 4,5 A. Ho ecnm xe-
naHve Tak pabotare eCTb, TO H2 CETEBOM
pasweme J9 HyxHO cpenare Nepembiikn
Mexay koHTakTamm 1-3-11; 5-6-12; 7-10.
3arem Ha koHTakT 10 TOro Xe pasbema no-
paoT —12 B or 6arapew, a K KOHTaKTy 2 ye-
pe3 npepoxpaHutens 20 A NoOKNO4aoT
nncoBow BuiBoO Batapen.

Tem, KTO UCNONL3YET KOMNBIOTED ANA
U poBLIX BUAOE CBA3KW, PEKOMEHAYIO
OTOABUraThCH OT MOAKMIOYEHHOTO K aK-
KyMynsaTopHon OGartapee FT-101 kak
MOXHO ganblue. Ecan 3anycTuTb Ha KOM-
noioTEpE, HaxoOsaLWeMcs pPSaoM ¢ Tpas-
cvBepoM, pabouylo NporpaMMmy, Hanpu-
Mep MixW, kpoMe Macchl NOPaKEeHHbIX
4YacTOT Bkl HUHEMD HE YBUOWTE.

Pegaaxrop — A. Mupiowenxko
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@ UTOorn copeBHOBaHUM
Ha auana3oHe 160 meTpoB
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OpeBHOBaHUA Ha amManasoHe 160 mer-

POB HE OTHOCATCH K YMCAY NPOCTBIX.
Konuuecteo paboTaiowmx 8 HUX KOPOTKO-
BOJIHOBMKOB MO CPasHEHWIO C COPEBHOBA-
HUAMM, NPOXOAALLMMI HA HECKOSBKMUX OW-
anasoHax, Heeenuko. Kpome Toro, Haumc-
nAeMble OYKM 3aBUCAT OT PacCTOAHWA
Mexny koppecnonaeHTamMu. Mo a71oit npu-

YWHE NYHLIME LUAHChlI NOKa3aTb BbICOKWE
pesynkTaThi MUMEIOT TE M3 HUX, KTO MMEET
xopowwwuin SETUP Ha 310M guanasoHe U Ha-
XOOAMTCA Ha KPaK OCHOBHOW 30Hbl aKTWB-
HocTV (eBponeiickas qacte Pocowm), T. e.
KOPOTKOBONHOBUWKW YPanbCKOro pervoHa
W, Boobuie-To roBops, 3anagHoeBsponeil-
CKME KOPOTKOBOMHOBUKW. HanomHum, 4To

"PAAUNO" — O CBA3U

Banwum Oecsxuuxos (UASCLB).

(espocnbie)

UTSECZ

S0
1. UASCLB 170 532 MIX 25.  UA4WKK
2. UASCDC 143 376 MX 26. RW3AI
3. FSIN 72 353 Cw 27. RwaPY
4. YL2PQ 120 342 MIX 28. RA3QG
5. EO15FF 120 339 M 29. UA9ACY
6. Ua4LU 137 319 Mix 30. UA4FCO
7. RwW4PL 143 316 MIX 31. RA3ZC
8. UAMFER 147 313 MIX 32. UA3RBO
9. RK3DK 141 310 MIX 33. FAWBAN
10.  UA4PN 121 304 MIX 34. UR7THCX
11.  RA3NN 125 274 MiX 35. RW3DFQ
12, UA3SDPX 121 264 MiX 36. RA4POX
13. RW4CME 106 255 SSB 37. RK4HD
14, RABBW 106 252 SSB 38. UAGBHFI
15.  RA4UJI 120 250 MIX 39, RWEMO
16.  UABAIW 104 243 SSB 40. EWSCF
17.  UASHR 75 238 MIX 41. YOS5CBX
18. RX3AJ 125 237 MIX 42,  UADACG
19. RABCZ 111 229 MIX 43. RKSFBO
20. UAsCC 87 226 MIX 44,  OKSMM
21. RU3GN 92 223 MIX 45 RK30S
22. RV3FI 110 221 MIX 46. YUIRA
23. RABUT 64 21 MIX 47. RZSCQ

101 206 MIX | 48. L'n._sHOG 40

84 202 MIX | 49,  BEWEMM 43
110 196 MIX | 50. RASAP 23
71 184 Cw | 51 RKSCR 29
87 175 SSB | 52. UA3LHL 38
61 m7m SSB 53. RUOANN 19
74 171 Cw 54. OKZBEN 15
73 170 cw 55 SPEXXN 20
71 162 Ccw 56 RWOLIL! 8
74 162 cw 57. RA3VR 8
B4 161 MIX 58. UASJDP 9
89 158 SSB | 59. UAQJGF 3
72 154 SSB
60 127 CW | SO (mononexs)
52 125 CW | 1. RN3QIS B8
57 121 55B 2 UASQFF 61
70 120 SsB 3 RA4CBH 69
27 111 Cw 4 UASSSR 62
30 109 SSB | 5 RV3EFB 47
48 100 SSB | 6. RA3XDS 56
38 95 cw
50 87  MIX | MO (espocnsie)
a3 82 CW | 1. R3AWA 146
a5 77 MIX ' 2. RX3RX 147

B NPOLLAIOM rogy NepBLIE H4ETLIPE MECTA
6binv 3a NPEOCTaBUTENAMY MMEHHO OEBA-
TOro paioHa. He BbifiM UCKNIOHEHWEM
W Npoilealuve copesHoBaHua. B otcyrer-
Bue nobepwutens copeeHoBanuin 2004—
2005 rr. lOpua KypuHHioro (UASAM) Ha
nepeoe mecTo eeiluen Bagum OBcAHHMKOB
(UASCLB), nabpasiwumit, kcraty, Bonsliee
yucno oudkos, Yem UASAM s 2005
UASCLB 3ameTHO onepenwn 3aHABLLEND
BTOpOE MecTo cBoero 3emnska Wrops Co-
konoea (UASCDC) He TOnbKO Mo uumchy
cBfA3ell, HO U no cpegHemy "secy” QSO.
Y UASCLB aror nokasarens — 3,13 ouka,
ayUA9CDC — 2,63 o4ka. OHu v B Npeabl-
AYLUMX COpeBHOBaHWsAX Bbinn B uMcne nu-
[EPOB, NOSTOMY WX PE3YNLTAT B COPEBHO-
BaHWAX NPOLLIIONo rofa BrofHe NOHATEH.

A BOT Ha TpeTbe MECTO BMNEPEBLIE Bbi-
wen 3apybexHein pagmonoburens (Me-
eTcA B eMay "AanbHee 3apybfexwe”). 3To
dpaHuyackuii kopoTkosonHoeuk Michel
Menetrier (F5IN). B npeabioywmx copes-
HoeaHusx F5IN 6bin Ha 35-m MecTe.
B atov pa3 oH Habpan nouTy CTonbKo xe
o4koe, 410 M UASCDC, npoeeas 8 aga pa-
3a MeHbLUee YUCNo ceAsen. Y Hero cpen-
HuiA "Bec” QSO — 4,9 ouka. 10T pesysb-
Tar ocoBeHHO BneYaTnsaer, NockoNbKy He
3HAIOLLIMWA PYCCKOro Aakika Muwens pabo-
Tan B 3TUX COPEBHOBAHWAX TONLKO Tene-
rpacdom. CooreercreeHHo, oH Gymer or-
MEYEH OUMMIOMOM HE TOSBKO 38 TPEeTbe
MECTO, HO W AUNAIOMOM 3a ny4Lumii CW pe-
3yneTar. A cpeav Tex, KTo paboran Tonbko
SSB, nyywum 6ein OMutpuin  BnoxvH
(RW4ACME), koTopulid Takxe Gynet otme-
YEH KOHTECT-AUMNIOMOM.

Y 10HBLIX ONEparopos Ha NepBOEe MECTO
BbilUEn LWecTHaauUaTUNeTHUn Anekcew
Ecaxos (RN3QIS). B npeasinylumx copes-
HOBaHWAX OH ObiN HA BTOPOM MECTE.

Konnektvehas paomoctaHums R3AWA
MunuHdopmeeaan Poccun Beina ny-Hien
cpenw KOANeKTHBHLIX paguocTaHumin c
B3poCnbIMK onepaTopamu. B ee komaHpe
paborann Ceprein Apremos (RA3DOX),
Banwm Axvmos (RK3DKU) n Omutpui Ko-
capes (UA3IND/3). Y MonogexHbIX “kKon-
nektmeok” nobeauna UASUWM, onepato-
pamu koTopoi Obinn AHppen MpockypuH
(RX9UK), Maxcum Mywkapes (RWIUEW)
v Enena Weprosa (RKSUIV).

He cmeHuncs nugep y Habnopareneu.
Ha nepsom mecte — BHoBb Bnagymmp Ky-
4yepeHko (RA9M-1).

MonHeIe UTOrM NO rpynnam NpPMeeneHs!
g8 Tabnuuax (MecTo, NO3LIBHOW, YWMCNO
CBA3EN, 4YWCN0 O4KOB).

76 SsB | 3
73 MIX | 4. UAgUZZ (4! 257 MIX
69 cw 5. RK3IAWK 121 237 MIX
64 MIX 6. RKSQWM 64 204 558
60 S5B 7. BRKSCIO/F 60 143 MIX
a7 558 8, RKISWM 52 109 SSB
44 SSB 9. RKSMWL 30 73 ssB
38 SSB
29 S5B MO (monogexns)
24 Cw 1. UASUWM 53 134 MIX
21 S5B 2. RISUWZ 48 11 MIX
6 M 3. Ur4Cww 52 96 SSB
4. RZoUZvV 15 25 S5B
159 MIX SWL
146 MiX 1. RASM-1 104 412 MiX
134 ssB 2. R3A-847 110 224 MiIX
140 SSB 3. RAFOC/SWL 96 195 55B
106 SSB 4. R3R-103 71 145 S5B
92 558 5. R3D-133 53 111 S58
6. R3D-128 45 920 558
7. RKOMZIO 25 B8 S5B
310 M 8. R3D-105 36 78 sSsB
300 Mix Check: UASDTH, UA4PIE, UASJLL, PADRBO

REK4HYT

116

297

MiX



"CQ MIR"” ctaproBan 50 ner

Ha3apg

leopruii YJIUAHL, (UYSXE), r. JibBOB, YKpanHa

3 HaloLWe KOPOTKOBOSIHOBUKW MOTYT 3a-
METWTb, YTO B 3TOM rogy GOpPeBHOBa-
HUA ByayT npoxopuTts 8 51-# pas. Ho, so-
nepebix, UMEHHO B 3TOM rogy, ecnu cum-
Tark NO NPUHATHIM rOAOBLIM Hartam, wuc-
NOAHAETCA WX Nonysexkosor wbuneln. U,
BO-BTOPLIX, Camblie NEpBbie COPEBHOBA-
HWUA UMENW APYIOE HA3BaHMe. ..
MNosenenvic B8 paononioGUTensCckoM
acdupe atux co-
pEeEBHOBAaHMN
npegilecTeosan
NATUNETHWIA 3a-
NPEeT COBETCKMM
KOpPOTKOBOJIHO-
B8K1KaM Ha Npose-
nesve  pagvo-
CBA3EW C KOPOT-
KOBOJ/IHOBUKAMM
Kanuranucru4e-
ckux cTpad. Jle-
Tom 1956 . oOH
Bbin CHAT, 1 ans
COBETCKMX KO-
POTKOBONHOBW-
KOB  Ha4yanockb
BOCCTaHOBNE-
HWE OTHOLLEHWIA
C KOnneramv BO
BCcex cTpaHax mwpa. OnHuMm M3 aranos
aron paboTbl CTAN0 yYpexaeHue Mexay-
HapOAHBLIX COPEBHOBAHWIA NO PaaMoCcBaan
Ha KOPOTKUX BONHax. VX nepeoe Ha3saHwe
agyyano kak MexayHapopHbie COpPeBHO-
BaHWUA AanbHWX paavocsaden. OHK Gbinm
npoBefeHsl TONbKO Tenerpadgom Ha gva-
nasoHax 3,5—28 My 4—5 man 1957 r.
No6eamreny v Npuaeps! (NO NATOE Me-
CTO BKNIOHWTENBHD) NO KaxOoW cTpaHe
¥ TeppuTopiy BNk HarpaxaeHs! AUnno-

Puc. 1

MamM W 3HavYkamMu-xeroHamm (pwmce. 1).
B nocneayiouie rofbsl UMW Harpaxna-
MCb BCE KOPOTKOBOSIHOBMKW, KOTOPLIE
nposenv 6onee 100 QSO.

CeoM OTHETH 32 Nepeble COpeBHOBA-
HWA  NpUCnany  KOPOTKOBOMHOBUKW
31 crpaHbl. B yncne y4acTHWKOB — npea-
CTaBUTENWN BCEX KOHTWMHEHTOB M BCEX
15 cotoaHeix pecnybnuk CCCP. B o6liem

Puc. 2

3auere NATEPKU CUSIBHENLUMX BLIMMAOENM
61l Tak: MHOMBUOYANbHLIE PAOVOCTAaHLMN
CCCP — UASDN, UBSWF, UC2AA, UA4FE,
UA4FC; xonnekTuBHbie paguoCTaHLUKM
CCCP — UHBKAA, UB5SKAG, UB5KAB,
UA3KAB, UB5KAF ; 3apybexHblie konnek-
TUBHble papuocTaHumm — OK3KVE,
LZ1KNB, LZ1KBA, LZ1KSP, OK1KTI; 3a-
pyGexHbie MHOWBUOYANbHLIE PAaAUOCTaH-
umm — OK1LM, OK1AEN, DJ1AE, OK1MX,
OK1DG.

Ha cnepytoupin 1958 r. onm yxe nony-
YUK TENepeLlHee HasBaHne. AKTMBHOCTb

CkaunupoBaHHaa tenedPoHus
Anexkcanpgp FOJibILLUKO, rn .axkcnepr 3A0 "Cucrema Tenekom”

OuyeHb npocto

C ogHOW CTOPOHE!, Skype — 3TO He-
Gonbluas NporpamMma, KoTopYylo HETPYAHO
HanTh B MHTEpHETE M KOTOPas NO3BONUT
BaM 3BOHWUTL BECNNaTHO BALUMM OPY3bAM
no scemy Mupy. JloayHr ee cosparenei:
"The whole world can talk free”. Ceobopna
W OOCTYNHOCTL CBA3W, OEWCTBUTENBHO,
cpenany cBoe Oeno.

C opyro# CTOpoHLl, Skype — 310 sBne-
HWE, 3TO MOEONOTMA, 3TO KOHUENLUWA pa3-
BUTUA MHGOOKOMMYHUKALIMIA, KOTOPan MO-
XET B KOPHE U3MEHUTL HallKW OTHOLLEHMA
¢ TenedoHHON ceTbio 06LWero NonL3oea-
Hus (ThON). U He TonkKO. ..

WcTopus sBonpoca

Ina npeo6pa3zosaHnA 3BYKOBLIX BONH
B anekTpudeckue, v obparHo, BCce Tene-

"Hawe Gyayljee cefyac yxe He T0, 410 Obuio

paHbiLe .

Nons BANEPH, dparuy3cKkmii NnoaT

¢OHHbIE CUCTEMEI B MUPE WCTNONL3YIOT
MUKpOGOH M rpoMkorosoputenb. Ans
CcBA3N MUKpodoHa M rPOMKOrOBOPUTESNS
3a nocnegHwve 125 ner noow wenpoboea-
nvM MHOroe, Hakas ¢ ob6biNHON MepHON
NPOBOAOKKM WU OCTAHOBUBLLMCH Ha NOAOKIIO-
YeHun K cety MHTepHET ¢ NoMoLLILIo NoTo-
ka8 UMdpoBbIX AaHHbX. W3pannsckui
npegnpyHMMarTens 3noH MaHop v ero KoMm-
naHus VocalTec 3actaswnu 3aroBopuTh
o cebe B dpespane 1995 ., korpa Ha pbiHke
NOSIBUACS WX NEPBLIA NPOOYKT ANA WHTEP-
HeT-TenedoHUKM Nog HassaHuem Internet
Phone. C noMoLLbid 3TOW nporpamMmbl
nonk3osareny WMHTepHeTa, wmMmelive
3BYKOBYIO NNATY ¥ MUKPOMhOH, MOTTIM pas-
rogapvears C APYrMMK NONb30BATENAMM,
KOTOPLIE UMENK aHANOTUHYHBIE TEXHUHEC-
KWe CpencTea M Haxoaunvck B noGon Tou-
xe Mupa. CTOMMOCTL Takow CBR3M He npe-

(ocobeHHo 3apybexHuix pagwvoniobure-
new) 8 HWUX CYLUECTBEHHO BO3poCha.
Ha aToT pa3 ysactve npuHanu yxe 1352
pagwocTaHuwn u 136 paguoniobureneit-
Habmoparenei ua 68 cTpaH LWecTH KOHTU-
HeHToe. CCCP 6uin npeacraeneH 529 pa-
anocTaHumamMm 1 65 SWL, a 3 aapybex-
HbIX CTPaH NMaMPOBANY KOPOTKOBOSIHOBM-
k1 CLUA — 164 yyacTHuka,

Jo 1962 r. NnaMATHLIE 3HAYKW-XKETOHbI
YYAaCTHUKOE COpPEeBHOBaHWI W3roTaBnvea-
NUCE M3 "TRXENoro” Meranna (co crekno-
amaneesiMm NokpeITHeEM). NoagHee — anio-
MWHKEBLIE. 3a BCIO UCTOPUID 3TUX COpPEB-
HoBaHuK (B pamkax CCCP — po 1991 r
BKJIIOYUTENBHO) O8HHBIE 3HAYKM-XETOMbI
UMENy CBOM HEeM3MEHHBIN BHELLHWIA BUL,

Puc. 3

OTAUHAACH NKLLE LUBETOM Mons "3eMHOro
wapa”. Ucknioyenue Bbino B 1967 1. 8
yecTb 50-netua OkTaBpLCKON peBoMOLMA
(puec. 2), 8 1970 r. — B 4ecTs 100-neTuna
co gHs poxaeHus B. W. Nlesuna (puc. 3)
n 8 1973 . — B 4ecTb S0-NeTHA NPUHATHUA
CHK CCCP [ekperva "O paavocraHumsax
cneuwansHoro HasHayeHuwn”. MNocnegHwil
aHaqyok Bbin NOKPLIT TEMHO-KPACHOM NWH-
301 U3 MaTepuana, KoTopblii BLICTPO TEM-
Hef., DKIEMNAAPOB 3HAYKOB, Ha KOTOPbIX
BUOHO, 4TO Ha Hem wm3obpaxeHo, He co-

XPaHWNOChk. =

Bblliana OBbIMHOM NNaTtel 38 NOKANbHYIO
KOMMYTUDYEMYIO  MOLEMHYIO CBA3b.
Oa v "pasroBop” mMexay NBYMS KOMMbIO-
TEpamK He 33€eBaNn HUYbUX MHTEPECOB.
He Internet Phone sbi3Ban MHOTO wWy-
Ma Ha pbiHKE CBA3W, a NocneqoBasBLInig 3a
HMM rONOCOBOM W03 coenunun THOM
v cetb UHTepHer. B peaynkrare ua npo-
Liecca opraHm3auv CBA3u Mexay AByMS
yOoaneHHsiMM aboHeHTaMu HeoXudaHHO
"BLINANU” onepartops gansHen ceAsu. Mx
3amennn MHTepHeT, KOTOPbIM HUKTO He
BRaAeeT  HUKTO He yNpaBAeT U KOTOPLINA
(xpome poctyna) Hudero He ctomrt, Crou-
MOCTb 3BOHK& CTana NoucTuHe "CMell-
HOW", NO3TOMY, HECMOTPA HAa TO YTO cne-
UuManMcTaMi KpUTWUKOBaNOoOCk NNoxoe ka-
4ecTeo 3Byka, komnauma VocalTec BuicT-
po 3asoesana 6onee 90 % Hapoxpaiouie-
rocsi pbiHKA WHTEpHEeT-TenedoHwu. Mpu
3TOM TenedOoHHbIE KOMMNaHWKW, CTOJSIKHYB-
LWMCb C MOTEHUWANBEHOW KOHKYPEeHLMen
B Buae GecnnarHOM MexayropogHoi wu
MEXIOYHapoOHoOM cBA3n 4epes MHTtepHer,
nonpocuny @egepancHyl0 KOMUCCUIO No
ceaan CLUA (FCC) yperynmposars BO3HWK-
wmin sonpoc. Bnpovem, "nonpocunu” —
aTo He TO Cnoeo, wbo BbiNo KOHKpeTHoe
obpaweHne 8 Konrpecc CLUA ¢ Tpebosa-
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- cembyprckoi

Huem “sanpetute!”. HO KOHrpeccmeHsl
HUYEro HE 3anpeTunK, a onepaTopsL Camu
3aHANMCE BHEJPEHWEM WHTEepPHEeT-TeXHO-
noruin.

Mcnone3ys TEXHONOM MK "nepena4qa ro-
noca no IP-npotokony” (VolP), nea yeno-
BEka MOMyT pasroBapweaTtbe gpyr C Opy-
rOM, UCNONb3YS HAYLLUHWUKN K MUKPOGhOHB!,
NOACOEOMHEHHBIE K WX KOMMNbIOTEPam.
B kavyecTee ankTepHaTMBbl MOXET GbiTb
wcnonk3oeax VolP-agantep, yrofel nepe-
BOOWTL 3BYKOBLIE CUMHANbLI CTAHAAPTHBIX
aHanoroeslx TtenegoHoe B IP-naketsl.
LLinto3w VolP coeauusiioT IP-cetw ¢ TOT,
W, KaKk NpaBuno, Mx UCNONL30BaHWe —
nnarHoe. Takue KOMNaHuW, Kak, Hanpu-
mep, Vonage, npogaloT kNMeHTaM naker,
KOTOpbI BKNlovaeT e cebsa VolP-apantep
W BO3MOXHOCTE Mcnonb3oBanusa VolP-
LUMK033 3TOM KOMNaHuW. ITO A8eT KIMeH-
Tam komnawun Vonage nnnoaunio ncnonb-
30BaHUs 06bivHOrO TenedoHa, ¢ eguHCT-
BEHHOI pasHULIEN, YTO HYXHO nogcoenun-
HATL anantep Vonage k kabenbHoMy MO-
LemMy unu OOMaLIHen CeTh, a He K nape
NPOBOLOE, MAYLUMX K LEHTpanbHOMY odi-
cy TenedOHHON KOMNaHui, B peansHOn
XKN3HW CYLLECTBYIOT MHOXECTBO pasnuy-
HbIX W HECOBMECTMMbLIX ApYyr C Opyrom
TEXHOMOMWIA NO NEPECLINKE ronoca Yepes
WHTepreT. M ogHa u3 Hux — Skype.

OcCHOBBI

Skype — 3T0 23anaTeHTOBaHHan cucte-
ma VolP, paspabGotarnHan B 2003 r. mok-
KOMMnaHuen Skype
Technologies S.A., koTopas Bbina ocHoBa-
Ha pByms Wweedamu Anycom Ppumcom
(Janus Friis) 1 Huknacom 3eHHCTPOMOM
(Niklas Zennstrom). K Tomy BpemeHy B no-
CNY>XHOM CMUCKe NOCAEOHWX YXe Yncnn-
nace "nuparckan ceTk” KaZaA, nporpam-
Ma-KNueHT koTopou Buina 3arpyxedHa
nonsaosaTtensmu Gonee 370 mnH pas. 310
AOCTWXEeHWe Takoro, HT0 Ppunc u 3eHH-
CTpOM 00 Cux Nop u3beraioT noesack B
CLLUA, onacasck BO3MOXHOro yronoOBHOroO
npecnepoeanus. LWtaG-keaptupa Skype
Haxoputcs B JilokcemBypre, AoNOAHW-
TenbHble 0buck — B JIoHOoHe (nopnepx-
ka) v TannuiHe (NporpamMmucTLl), @ camu
PYKOBOOWTENW KOMNAHWK, eCNK 1 NPUHA-
MaKT yyacThe B aMepuKaHGKux Meponpu-
ATUAX, TO MCKIKHUTENBHO BUPTYanbHO —
Yepes BuaeoKoOHpepeHLnK.

Kak 1 nonynfapHas nporpamma no ob-
mexe daitnammn KaZaA, Skype ocHOBaH Ha
TEXHONOrMKW COEOMHEHUS PaBHONPAaBHbIX
Y3noBR nokanbHbix cetei (LAN) metogom
peer-to-peer (P2P), T e. WHpOpMaLMOH-
Hbl 06MEH MAET HaNPSMYIO MeXay ABYMA
KomnbloTepamu. MNpu aTom BMECTO TOrO,
41006bI NEpEaaBaTh BCE 3BOHKW HEPE3 LIEH-
TpanbHblil cepeep, kak aTo obblYHO gena-
etcs npu pabote No cxeme "KNMeHT —
cepeep”, Skype-«knmeHT cam ULLET 1 Haxo-
AUT Apyrux SKype-knueHToB, 3atem u3
3TUX CBHA3EI CTPOMT CETb, KOTOPas MOXeT
ObiTh MCNONL30BaHa ONs Toro, 4Tobbl Ha-
X0OMTb OpYyrvx NoJib30BaTENeil 1 Nocbl-
nate »m coobuwenna. MarnavanbHo nog
npoueccom P2P nogpasymesancs npe-
MUMYLLECTBEHHO 0OMer mp3, ogHako Te-
nepb MOXHO obmeHuBaTeCA Qannamm ab-
conTHO nboro ¢gopmara.

B centsbpe 2005 r., korna Skype Obin
KynneH komnaxuwen eBay 3a $4,1 mnpa,
Yy HEro HacHWTLIBANOCHL 54 MIH KIWEHTOB

W KaxAabld [eHbs perucTpupoBanocChb
B cpenHem 150 Twic. yenoBex.

3anor ycnexa

B oTnnyve oT MHOXEeCcTBa Apyrux npo-
rpamm/TexHonorui ronocoeoro obue-
HUS, Takxe ucnonbaywwmnx WUHTepHer,
Skype sepet BCo 06paboTky 1 Cxatue ro-
NOCca NPAMO Ha KOMMBLIOTEPE Y NONb30Ba-
Tens, 4TO MO3BONSET NPENensHO COoKpa-
TuTe 00bem nepenaeBaemoro Tpaduka.
Mpuyem ons Gecenbl coecem He 0bsi3a-
TENLHO MCNONL30BEATL LUMPOKONONOCHbIA
pocTyn — BoiBaeT pocTatoydHo obbiyHoOro
mogema. Bnpoyem, ecnu BbiLLE CKOPOCTb
[OCTYNa, BbILLE 1 KaYecTBO.

Ho B otnuume oT nporpammbl KaZaA,
KOTOpasi NoMy4aeT CBOIM A0X0q OT pexna-
mil, Skype B HacTosLLee Bpems ceobopeH
OT pasannyYHbiX OONOMHUTENbHBLIX U "LWNu-
oHckux” mopynei (adware w spyware).
Bmecto atoro cuctema Skype nonykaer
poxopn 3a c4er Toro, 4to Geper onnary
C nonb30BaTeneii 3a UCNonb30BaHWE TEP-
MWHaNbHLIX LWAK30B, KOTOPbLIE COEBOWHA-
10T ceTb Nporpammel Skype ¢ TOI.

Skype vMEEeT HEeCKONbKO OLLYTMMbIX
NPeuvMyLLIEeCTE nepeg npeauecTBEHHNKA-
mu. Bo-nepBbix, OH NPOCT B MCNOsL30Ba-
HWW. Er0 YCTaHOEKa HE TpebyeT HuKakmx
KOMMBIOTEPHBLIX 3HaHWA 1 3aHKMaeT npu-
MEpPHO MWHYTY, NpuYeM, kpome Bbifopa
MMEHW NONL30BATENH, HWKakaa apyras
kOoHbUrypaums He Tpebyetcs. Bo-BTOpbIX,
Skype oka3ancs nepeoil Nporpammoil,
ofecneuuBLLIe NpUEMNEMOE KayecTBO
3BYKa [@Xe Ha 0YeHb CKPOMHbIX CKOPOCTHX
NOLKNIOYEeHUs, MNOCKONbLKY npennaraert
NPEeROCXOOHbIA KOAEK C Ka4YeCTBOM, KOTO-
poe 33a4acTyio NPeeOCX0aMT Aaxe Tpaau-
LUMOHHbIe TenedoHHbIe CUCTeMbl, ecnu
NonL30BaTeNlb UMEET BbICOKOCKOPOCTHOIM
poctyn B UHTepHeT. U HakoHew, Skype co-
BEPLIEHHD BecnnaTteH: pasrosapuBaTb
C gpyrumu aboHeHTamK, YCTaHOBWBLLIMMMA
Skype, MOXHO CKONLKO YrOOHO, 1 CYLLeCT-
BYIOT ML HOMWUHANBHBIE LIEHB! 33 3BOHKM,
cOenaHHble C UCNoNb3oBaHVeM ¢YHKLWIA
Skype Out 1 Skype In, KOTOpLIE NO3BONKIOT
penarb 380Hku 13 Skype B TpOlN n obpat-
HO. MNpuyem B oBoux cnyyanx ycnyri Skype
CTOWMM HAMHOrO [ELUIEBNe AHANOrUYHbIX
yonyr TenedOoHHBLIX 0NepaTopoe (kK Npume-
py, 3BOHOK Ha cTauuoHapHelii TenedoH
B CLUIA u3a nwoboit cTpaHbl Mypa CToMT

0,017 eBpo 3a muHyTy). Kpome Toro, Skype

LOCTYNEH NS ONepauUMoHHbIX cuctem: MS
Windows, MacOS, PocketPC v Linux.
CoyetaHue ykasaHHbiX Bbille KayecTB
1 noctaeuno Skype B UCKAKMUTENLHOE
NONOXEHWEe Ha PbIHKE — Ha YeTBepTbii
ron paseuTus 3TOW NPOrpamMmon yxe
none3ylotes nopsgka 150 mnH nogen.
MakcumansHoOe 3aperucTpupoBaHHOe KO-
NU4ECTBO NONL3OBaTENE CEPBMUCa OQHO-
BpEMeHHO cocTtaBuno 8,5 mnH. Maxavans-
HO OuHamuka npouecca Beina Takosa:
B TEYEHWE nepeoi Hegenu paboTol B asry-
cTe 2003 r. 6onee 60 ThiC. NOQEH ckavanu
cebe Skype-knueHTa, a B oktsbpe 2004 r.
ux ctano 6onee munnuona. Bnpouem, TyT
nowna ceoeobpasHas UenHan peakums,
1B0 y HOBLIX NOML30BATENEN 3aYACTYIO HE
Bbino Beibopa — 4T0BLI 06WaTECH ¢ abo-
HeHTamu Skype, Toxe HyxeH Skype.
CnepyeT Takxe OTMETUTb, YTO B OTIK-
yue oT SIP-cucTembl, NCNONL3YeMon KOM-
naHueir Vonage, Skype-knuertol 6ea tpy-

na pabotaoTr 3a bpanomayspamu (certe-
BbiMK 3kpaHamu/dalipronamu) U cucte-
Mami TpaHCHsUMK CeTEeBbiX anpecos
(NAT). B npobaeneHue K ronocoBOi Tene-
donum Skype noponepxwveaet obBmeH
MrHOBEHHLIMKM  COOBLLEHNSMUK, MOWCK
v nepeceinky ¢ainnos. A euwle Skype umc-
none3yet wudposanue. M TyT, aucTaHum-
PYSiCb OT TpamuUMOHHOK TenedoHHon
cesiaun 1 opyrux VolP-cuctem, Skype 3ane-
neeT, 4To nepepava Bcei MHpOpMaLIMK
wudpyeTcs ¢ NOMoLLL 128-BUTHLIX K
BbilLe KpuUnTorpadgu4eckux Kodos, WTO,
M0 UX YTBEPXAEHWUIO, [enaeT NpakTUu4ecku
HEBO3MOXHbLIM NACCHMBHBIM  Nepexsar
Skype-pa3roBopoB W BO3MOXHOCTL pac-
winppoOBaThL M YCNLILLATE MX COAEpXaHNe.

B KoHeuYyHOM CuYeTe HYXHO NOMHWUTb
0 TOM, 4TO HagexHoCTb Skype NONHOCTLIO
3aBMCUT OT A0BPOCOBECTHOCTH ero Npo-
rpaMMUCTOR M OpraHusauun paboTsl
Skype-cepsepoBs. BoaMmoxHO, 4TO B CUC-
TEME ECTb Naseikn, KOTOpbIe NMO3BONSKT
Skype nubo gpyrim KOMNaHWsM NoQciy-
LWKBaTL MNK 3annceiBaTs Skype-pa3sroeo-
Pbl, HO KTO W rOg OT 3TOro 3acTpaxoeaH?

Ectb MHOro acnekrtoB, nNo KOTOpbIM
Skype otauyaetcs ot apyrux P2P-cuctem:

1. Skype nonaraetcs Ha LeHTpanbHbIiA
MoeHTUhUKaALMOHHBIAR Cepeep, KOTopbli
naeHTugUUMpyeT nons3oBarenei 1u pac-
npocTpaxseTr nporpammHoe obecneve-
Hue. Cornacko oGo3peeaTensim Nporpam-
Mbl Skype, 1 noeHTudurkauus nonL3oBa-
Tenen, n pacnpocTpaHeHue NporpamMmHo-
ro obecneyeHus NPoOUCXoAsT C MCNONL30-
BaHWem nepcoHanbHeix knovein RSA ¢ um-
dpoebimu noagnucsimi. Npoeepka Ha CoB-
nageHwne oTkpbiToro knoda RSA BknioveHa
B K2XAbIA 3arpyxaemblin Mmoayns Skype.

2. HekoTtopbie yanel Skype uMmeloT cta-
Tyc ocobbix yanos — "cynepyanoe”. Korna
Skype 3anyckaeTtcs Ha KOMMNLIOTEpPe, KO-
TOpLIA meeT nybnuuxblid IP-agpec u He
HaxoOuTCH 338 MEXCeTeBbiM 3KPaHOM, OH
cam cTtaHoeutcs "cynepyanom”. Takwe
KOMMBIOTEPBI MCNONBL3YIOTCA Kak TOuHKM-
pargesy ana Toro, 4tobbl KOMNBIOTEPSI,
HaxXoOsLKWecs 3a MEXCETEBbIMM 3KpaHa-
MU, MO CBA3LIBATLCH C APYrMMKW NOMb-
3oBatensmun Skype.

3. Korgpa wcnonbayotcst  QyHKuMn
Skype In unu Skype Out, BCA uHdopMaLmvs
obfAzarensHO NPOXOOWUT Yepe3 Cepeepbl
Skype, koTOpble HaxoOosTCs B pasnuyHbIxX
CTpaHax 1 30Hax [03B0Ha.

Skype Out — He BecnnaTHblil cepeuc,
HO OH OENCTEBUTENbHO O4YeHb OELUeBbli.
Mpy1 3TOM MOXHO NEpeHanpasuTb BalLK
3BOHKK CO Skype Ha TpaguLMOHHbIA 0bbIY-
HbIl N MOBUNbHBIN TenedOoHHLI HOMED,
HO Balum cobecepHVkam He NPUaeTcs oo-
MONHUTENBHO MaTUTh 3a 3T10. Bbl NnpocTo
Oyperte nnatMTb NO CTaHAAPTHOMY Tapudy
Skype Out npu 3BOHKax C TOro HoMepa,
Ha KOTOPBIA Bbl CAENanu Nepeaapecaumio.

Ho noeTopuM, OCHOBHOIA YCnex npen-
NPUATKA TAWTCH, KaK BCeraa, 8 NONyYeHuu
ONTUManbHOr0 COOTHOLLEHWUA LieHa/kave-
cTe0. Npo ueHy BCe ACHO — HIKe HeKyaa.
Ho Beab 1 Ao noseneHus Skype cyllecT-
BOBanNO HEMano nporpamm (a TouHee, ue-
NbIX CUCTEM, CHADXEHHBLIX COOTBETCTBYIO-
MM nporpaMmHesivm obecneyeHrem) ong
ronocosoro ofienuns yYepea WUHTEpHET.
OpHako Bce OHK 0Bnapani 3ameTHbiMK
HepocTatkamn. Bo-nepebiX, uHTepdeinc
nopgobHbIX nporpamm Bbin OOCTATONYHO
cnoxeH ONs oCGBoeHuA n Heynoben ons



Mcnonb3oBaHws. Bo-BTOpLIX, OT NMOnL30-
satenei Tpebosanuck onpegenexHHLe Te-
OpETUYECKME MO3HaHWA ON1A HACTPOWMKK
3BYKOBOI KapThi, ¥ MHOIME M3 HUX BNana-
N B AeNPeccwio, NONY4nB OT CUCTEMB CO-
obuwenre Tvna: “Tlonpobyite ucnons3o-
BaTb NONHLIA OYTNEKC BMECTO AByX4ac-
TOTHOrO cumnnexca”. B-Tpetbux, U 370
Camoe rMaeHoe M Camoe NevansHoe, Kaye-
CTBO NPW NONLITKAX NOrOBOPUTL YEepes
WHTEepHeT Buin0 TaKOBO, 4TO BMECTO rONo-
ca cobeceprwxa MOXHO GLINO yCnbiluarh
W NANEKMIA TPECK, U NPEPLIBUCTLIN "KBaK™ .

B uenom, no MHeHMIO CNeuvanmcTos,
Skype npow3soaMT BneyYarneHue npo-
rpaMmel Gonee HanexHoln, Yem TpaguLmn-
OHHan aHanoroeas wiu ISDN-TenedoHus.
Ho He Gonee HaaexHon, Yem VolP-cucre-
Mbl, MCNOML3YIOWME BUPTYabHBIE 4aCT-
Hule cetk (VPN). M pasymeetcs, cyuiecr-
BYET BEPOATHOCTL B3NOMa CUCTEMBI
Skype OnbITHEM CNeuuanicTomM/3noymei-
LINEHHWKOM.

TepMuHans: u cepBUCHI

lop Hasap, xosnasws Skype obunBuna
0 TOM, 4TO B Tedenme 2006 . ee none3osate-
i e CLLIA n Kanane csmoryT GecnnatHo 380-
HWTb Ha TPAAMLIMOHHEE M MOBUNbHLIE Tene-
hoHbl. Panee namsaoearenm Skype B atux
CcTpaHax nomkHbl Gulis NNaTtiTL 38 3BOHKK,
coeepluaembie C Nomowso ceoux MK Ha
duKcHpoBaHHsEe TenedoHHbIe annaparsl.
HOo komnaHwsa pewwna yeBenuyiuTb ceOe
NPUCYTCTEBME Ha CEBepOaMEpUKaHCKOM
pLIHKE, roe 3T0T cepauc 66N He Tak paseuT
w roe Teneps @pUic U 3eHHCTPOM CTaHyT,
O4EBUOHO, ELLe MeHee “cumnatyHel”. Jo-
xope Skype B MUHyBLWEM rogy, Npeanono-
XutensHo, coctaensiot $200 mnH no cpae-
HeHuo ¢ $60 mnH B 20051

MNonynsipHocTe Skype W ero ebixon 3a
npenensl MHTEpHETa NpMeenM K nosiene-
HUIO CNEeLWanmM3npoBaHHbBIX YCTPOWUCTB,
NPU3BAHHBLIX MaKCHMANLHO YNPOCTUTL pa-
6oTy ¢ nporpaMMoit. YXKe cerofHs ¢ nomo-
b0 CNeuManbHibiX aaanTepos MOXHO UG-
NONL30BaTL B KaYecTee TepmuHana Skype
06bIYHbIM rOpoACKOn TENedOH MNK, Hanpu-
MEp, NPUHKUMATE BXOAS/LLME 3BOHKKM H2 MO-
BuneHeld Tenedod. Beas pasrosapueate
C NOMOLLLIO TenedOHHON TPYOKI MHOMM
BCE Xe ynobHee, Yem C NOMOLLLIO M apHUTY-
pel. MosBuncs COBMECTUMBIA CO Skype
DECT-tenedoH. U3 nHanbonee pelesbix
pewennin — IP-tenedor ¢ USB-paztemom
ueHoo B $30—3%40. Braropaps cylLecTBo-
BaHWo Bepcuu Skype nna Pocket PC npo-
rpaMMy MOXHO MCNONL30BaTk ANA CBA3M
yepea cetb WIi-Fi, camocTtoaTtensHo npe-
Bpatve "HanaaoHHVK B VolP-TenedoH.

B ceolo ovepenb, Skype akTMBHO CO-
TPYAHWUYAET C PasnuyHbIMKU NPOU3BoAUTE-
NISIMIA DNEKTPOHMKK 1 NOTOMY ero nuHenka
npoaykTos BeiICTpo yBenuynsaeTcs. Mpas-
a2, Janeko He BCe BO3MOXHOCTU Skype
MOXHO peanv3oBath ¢ Nomollbo IP-tene-
$HOoHOB vnu apantepos. HauuHas co BTO-
poin BepcuK, Skype Takke NpepocTasnaeT
yonyry ans NpoBeaeHus BuaeokondepeH-
Upmid, kpome Toro, ¢ 2006 r. kKomMnaHus ak-
THBHO npopeuraeT SkypeWeb, pawowmia
BO3MOXHOCTL aBTOMartu4eckm onpepe-
NATE Ha web-cTpaHuuax Tene@OoHHLIe HO-
Mepa u1 "Hukn” Skype, a Takke HALMNPO-
BATb 3BOHOK OAHMM K/IMKOM MBILLIBIO.

C nomoueio Skype MOXHO NpoBOOMTL
KOHdepeHumn. Bbl u BAlLW KOnneru wunu

Opy3bA (00 YeToipex 4enoBeK) MOXeTe
pa3roeapveaTs BCe BMECTE, QaXe ecnu
HaXOOMTECH Ha Pa3HbIX KOHTUHEHTaX.

Skype caenan Tak, 4T0 cucTema nepe-
naqn gainoe paboraer ¢ dannamn BCex
pa3Mmepos, KOTOpble moxer obpabaTwi-
BaTb Bauia OnepauMoHHaa CucTema.
Ans BonblunHcTBa Mopeit atoT ob6wem co-
ctaBnaeT 2...4 baiT. MNpuyem Bce 310 pa-
6otaeT npu nepegave, K npumepy, OT
Windows k Mac 1 k Linux n obpaTtHo.

Y Skype ecte "rnoBanbHblit Karanor
nonk3osarenein”. 310 ruraHTckas Tene-
¢doHHan kHWra, B KOTOpPOW Bbl Halperte
BCEX, KTO MUcnonkayeT Skype. Bel mMoxerte
WUCNONL30BATL €6 A9 NOWCKa TeX MOLEeH,
C KOTOpbiMW Bbl XoTenu Okl NOroBOpUTs,
MOOeR, Y KOTOPbLIX AEHL POXOEHUA C BamMu
B OAMH OEHb, WM NIOOE, KOTOPbIE NPOCTO
XMBYT Ha OfHOI ynunLe ¢ Bamu. Ecnu miooun
no6asneHb! B Ball CNUCOK KOHTaKTOR, TO Bbl
MOXeTe BUOeTb, online oHu unu offline.

Mo6unbHoOCTB

B koHue 2005 r. komnauma Accton
Technology (Taieanb) npepctaeuna Ha
Boceobluee 0603peHWe CBOW HOBBIA NPO-
OYKT — nepebliii B mMupe MoBunbHbIA
Skype-tenedox SkyFone WM1185-T. Ycr-
poincTeo pabotano B cetu Wi-Fi. lNporpam-
mMa Skype Bbina "BLuMTa" B €r0 NPOrpamMm-
Hoe obecnevyeHne 1 SBAANack OCHOBHLIM
CTaHAapTOM CBS31 N0 YMONHaHMWIO.

B Hauane 2006 r. komnawmu Skype
u Netgear aHoHCUpOBanu mobunbHbli Te-
nedoH, KOTOPLIN NO3BONUT MCNONL30RaTL
cepBuc Skype v cetb Wi-Fi ons ocyluecTe-
NEHWS KaK MEXYrOpOaHMX, TakK 1 MexXay-
HapoOHbix 380HKOE. OfHako paspaboTyu-
KW NOAYEPKUBANK, YTO cucTema tenedoHa
HE paccuyMTaHa Ha WUCNONbL30BaHME BO
BPEMSA [BWXEHWA U He NoAAepXuBaeT
“"6eclwosHOr0”™ nepexoda ¢ OOHOWM 30HLI
Wi-Fi B gpyryio. Utak, MmobunbHblin Skype
VXEe eCTb, HO...

Mo coobwennsm Telecommunications
Industry News, meHenxep no kommepHec-
KoMy passutnio Skype 3puk Jlaruwp (Eric
Lagier) HeAaBHO 3asIBIAN, YTO COBPEMEHHbIIA
PbIHOK BECnPOBOOHON CEA3K eLle He roToB
K MacCOBOMy pacnpoCTpaHeHuio Mobuib-
HOW BEPCUM NONYNAPHOA NporpamMmsl. o-
Aasnsiolee BONLLWKMHCTRO TapudHLIx nna-
HOB nepefaqy [OaHHbiX B COTOBbIX CeTsx
CAUWKOM Aoporu, 4To0bl nons3oBarenu
MO OLLYTUTL MPEKTUHHOCTL MCNONb30-
BaHus Skype. lNoatomy komnanua Skype
BOBCE He X0Tena Obl 0KazaTbCA B CUTYauUMM,
korpa B3amed obelanHoin GecnnarHoi IP-
TenedoHun Nonb3oearens Gyner nony4arts
B KOHLIE MECALIA CHET Ha KDYTTIEHLKYIO CyM-
my. s TOTanLHOrO PacnpocTPaHeHns MO-
BunbHOM Bepcum Skype Tpebyetcsi, YTobbl
onepaTopbl 3HAYUTENLHO CHUBKUNW LIEHLI HA
yCRyr nepenasyn naHHeX 1 6einv rotoes
K COTPYOHWYECTRY, 3assun Jlarup.

3aro moryT BLiTb M COBCEM NPOCTHLIE
anbTepHaTUBHbIE PELEeHs — MOBWNBbHBINA
onepatop Bite, paboraowuin B Jlutee
n Jlateum, B 2007 r. NpenocTasmT CBOUM
KNWEHTEM BO3MOXHOCTb 3BOHUTL Ha
Skype, CyLLECTBEHHO 3KOHOMS Ha MEXy-
HapoaHoK cBA3K. Mpuyem nenarb 3BOHKU
MOXHO W C MOIENeit COTOBLIX TENE(OHOB,
HEe NOANEPXMBAIOLLMX Nepenayy OaHHbIX.
[ins opraHmMaaumm COeOVHEHKUS UCTIONL3Y-
etcs SMS, no koTtopomy OTNpaeBnseTca
Skype-ums u ycnyra call-back ("nepezso-

HU MHe"). MNocne okoHyYaHvs Gecenbl MHK-
uMarop 3sBoHka nony4aer SMS ¢ otyeTom
0 BpEMEHW W1 NPOOCIKUTENBHOCTH Pa3ro-
Bopa. Ecnn agpecar B OaHHbIi MOMEHT
He[OCTyNeH, HeNPaBWNLHO BBEOEHO WMA
ckaiinepa v T. n., TO0 CMCTeMa ONoBeLLaeT
uHMLYMaTopa, OTNPaenas emy COOTBETCT-
Bytolwyilo SMS. lNoka ycnyra sanywiexHa
B TECTOBYIO 3KCNAYATALMIO, HO KOMMaHWA
NnoaqepKUBaET, 4TO NpeLnaraemMsie YCnyri
uHTEPHET-TeneoHuKM  NOANEPXUBAIOT
99,5 % tenedoHos, paborarlumx B nu-
TOBCKMX U NAaTBUIACKMX COTOBLIX CETHX.

A sor komnanus EQO paspaborana npo-
rpamMMHbIA KOMINEKC, KOTOpbIi nepeanpe-
CYeT 3B0HKM cO Skype Ha Ball MODURLHBLIA
Homep. [ns atoro eam notpebyercs ycra-
HOBUTL Java-npunoxeHve Ha moBUNbHLIA
TenedoH, a Take Skype v nnarud EQO —
Ha HacTonbhulia MK. Kpome Toro, Heobxo-
OMMO NOOKNoYMTE cepenc Skype Out. Mo-
cne atoro EQO Byner aBTomaruydecku ne-
peafpecoBbiBaTL BCE BXopAwme Skype-
Bbl30BbLI Ha Ball MoBWNbHLIA TenedoH. Bol
TaKKe CMOXETE NO3BOHUTL 1 mobomy abo-
HeHTy Skype — npu atom EQO asTomari-
YECKW YCTaHOBWUT COEOMHEHWE G BbiDpaH-
HbiM HOMEPOM, a8 3arem NO3BOHUT Bam
1 06beuHUT 06a BLI30Ba — NPUMEPHO, KakK
B Crny4ae C 3aKas3oM MeXAyropogHero
3e0HKa y TenedoHucta. OcobeHHOCTL Cuc-
TEMbI 3aK/II04EETCH B TOM, HTO BHE 33BUCK-
MOCTH OT TOrO, 3BOHWTE Bbl MK Bam, BCE
Bbl30Bbl AENSIOTCA BXOAsLLMMMK. [Tpu xena-
HMK, Bbl TakKKe MOXeTe nogKMmoyYnTh
u Skype In — torpa mMoBunbHblin TenedoH
NPEBPATUTCH B  Crneuvani3npoBaHHbIA
Skype-TepmuHan. Ho ects 1 0QHO OOBONL-
HO CepbesHoe ycnoeuwe: 4Tobbl cuctema
6uina pabotocnocobHa, Ball HACTOMNbHBINA
MK co Skype ponxeH ObiTb NOCTOAHHO
BKJKOYEH W NOOxII0YeH k MHTepHETY — Befib
OH BEINONHAET ponk TENe(MOHHON CTaHLMA.

Brpouyem, Skype npoponxaer pa6o-
Tatb Hag Tem, 4ToBbl NpepnoXuTL CBOKD
MOBWNBHYIO YCRYry KpYnHEemwnM npous-
BoguTEensM MobunbHbIX TenegoHoB. U He
TONLKO Had 3TUM...

MNMpuuen Ha TeneeuaeHne

B koHue 2006 r. Financial Times coob-
Wno, 4To cosgareny Skype rotoesT nu-
PUHrosblin cepsuc IPTV, npegHasHayeHHbIA
LS8 pacnpocTpaHeHus supgeo Yepes UH-
TEPHET C ucnonk3osanueM P2P-anropur-
MOE, CXOXWX C TEMM, YTO WUCMNONL3YIOTCA
B Skype ans nepenayv ronoca. B npoekTe
noa KopnoeesiM MeHem Venice Project (Be-
HELMaHCKMIA NPOEKT) YXe NPUHUMAaNK y4a-
CTWUE HECKONLKO ThiCH4 Geta-TecTepos.
3TOT Cepeunc, No MHeHMIO pa3paboTinkKos,
LOMKeH COBEPLKTE Ha pbiHKE Tenesupe-
HUSI TAKOW Xe nepesBopoTt, kakoi Skype
npou3een Ha pbiHKe TenedgoHHOW CBA3W.
Xota cets Venice u ByoeT nMpuUHrosas),
KOHTEHT BHYTpW GyOeT pacnpocTpaHaTbes
3aUMLLEHHLIN, T. €. 3T0 He darnoobmen-
Has CeTb, 8 UMEHHO GeTb LMGPOROro Tene-
BugeHus. BoamoxHo, nmeHHO nocne pea-
nusaumm Venice Project cozpats cober-
BEHHbIN Te/IeKaHan CMOXET KaXabliA Xena-
10LLWIA, 8 He Tonkko obnaparens MUNIMOH-
HOrO COCTORHWSA, W €CnK Takoe Npou3oii-
OET, TO KOHLENUMA TENEBELLAHWA NpeTep-
NUT CaMbIE Cepbe3HbIE nameHeHuns. [la u B
LEenoM CerogdHs, OrnsobBascb Ha ycnex
YouTube, 3KCnepTs! CHUTAKOT, Y4TO WMEHHO
338 WHTEPAKTUBHLIM OHNANHOBLIM TEnesu-
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"PAOANO" — O CBA3U
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neHwem Bynyuiee u 4T0 MMEHHO B 3Ty 06-
NacTb PaHo WK NO3AHO NEPEeMECTATCH M-
POBLIE MapKETUHIOBbIE BOKETLI. A 3Ha-
yut, aTo Byoer wHTepecHo, NpubbINEHO
1 33CTaBUT MUD B O4EpEeOHOl pa3 noliese-
nutkcs. MO COCTOAHWIO Ha TeKYLLWA Mo-
meHT B ceTu Venice Project yxe BO3MOXxHa
nepepaYya BUOEO C BbICOKUM Ka4YecTBOM,
J[OCTAaTOYHLIM U151 NPOCMOTPa Nony4yaemo-
ro curdana Ha 6onbluom akpaHe.

B o6iem, @punc n 3eHHCTPOM Tenepb
cobupaloTcs OTHATL y YouTube nanbmy
nepeeHCTBa Ha PLIHKE BUWOEOCEpPBMCOB
¥ NPeaNoXnTb MHOrOMUNIMOHHOW apMKun
3puTtenei AOoCTYN K BbICOKOKaYECTBEHHLIM
TENEKaHanam M NonHOMETPaXHeIM hunb-
mam. Mo cnyxam, meguaruradt Warner
Music yxe ucnoneayet nnarpopmy Venus
Project (Bnpoyem, U HE TONBKO e€) C LENbo
CO3AaHWA KaHanoe /17 pROAa Non-3eesaq.

Kak Tonsko Skype sagymancs o nocrae-
ke ceoum aboHeHTam IPTV, MHorve onepa-
Topbl "cxeatmnnck 3a ronosy”, ubo cete-
BLIE Y3/ibl B HALMOHANBHLIX CETAX Tenepb
MOTYT 3anpocTo Neperpy3uTLCH BMOeoTpa-
dukom. Ho ecnm NOCTaBLLVK [OCTYNA K rMo-
6anLHOlt CETWM CTPOro OFPaHUNUT eXeme-
cRYHbll obbem notpebnsemoro Tpadwka
KaXI0ro NOQMMCHMKa, 3TO MOXET 03Ha-
YaTb, 4TO Ero KIMeHTam MpPUOETCH OTKa-
3aTbCA OT NPOCMOTPa MHTEPHET-TENEBUaE-
HWA OT komnaHu Skype. K npumepy, 6eta-
sepcus Venice Project tpeGyer 320 MBaiar
nony4aemoro u 105 MbaiT oTnpasnsemoro
TpaduKa B Hac, 4TO MOXET OKa2aTbCH HEno-
CUNBHOR HArPY3Koi 19 HEKOTOPBIX CeTel,

- cooblaer uHbopMaLmorHoe uaparue IT

World. Kcraru, 105 MGaitT ormpasnsemoro
Tpaduka COOTBETCTBYIOT GKOPOCTM Ha YPOBHE
nosTn 256 Kéur/c, 4To BOBOE Npesocxoaut
CpeHIol0 NMonocy NpPonyCKaHWsl UCXOOs-
wero Tpaduka ans GonblumHctea DSL-nu-
Hwih B EBpone. B peueHTpanmaoBaHHoN cu-
CTeMe PaBHOMPAaBHbLIX Y308, C NOMOLLLIO
KOTOpOIA Skype, N0 aHanoruv co CBOel no-
nynApHeniLeil cxemoit IP-tenedonun, co-
6upaeTcs pa3eepTbiBate OECnNatHoe wH-
TEPHET-TENEBULOEHWE, MCXOOALLMIA TpaduK
WrpaeT BaXHenwWwylo ponk Oa8 OTnpasku
n300paxeHun  CnegyloweMy  KIWeHTy
1 YMEHBLLIWTE ero obkem secomMa TPYOHO.

MHorue uHTepHeT-npoBainpeps!, npeg-
naras HeorpaHUHeHHOE NO BPEMEHW LLIMPO-
kononocHoe ofcnyXueaHue, nNpuoyMbiEa-
10T paaHoobpasHeie cnocobbl 6opkbbl ¢ Te-
MU KIMEHTaMK, KOTOPbLIE perynspHo npe-
sbiwalnT obkemsbl NnoTpebnaemoro Tpadm-
ka. MNpepcraButen NPoOEKTa YxXe 3asBuim
0 Nepebix NPoBnemMax, CBA3aHHLIX BONHEHW-
aMu B pagax onepatopos CLUA. Mostomy
M3AaHWE HE COMHEBAEeTCH, HTO ObiCTpbiia
POCT 4MCNa amepuKaHCKWX KIWEHTOB
Skype-tenesuOeHuA CTaHeT elle ogHon
MOLLHOI NopLMEei ropiodero 1R pasropa-
IOLLErOCs CNOpa BOKPYT MOTEHLUMANbHOMo
3aK0Ha 0 "HenTpanbHOCTH ceTei”. MoMHMT-
ca, 10 neT Hazan No CXoXemy NOBoLY YxXe
6o o6palueHus B KoHrpecc CLLA...

B Havane ropa ®puic 1 3eHHCTPOM
BbiBpanu, HakoHeL, MMS NA CEOei HOBOW
KOMNaHuu, CNeLMann3npyoLLeincs Ha oH-
naiHoBOM BuAeo Ha 6aze Venus Project —
ee Hassanu Joost. lMpoekT HasbieawT
"nepesiM rMoBanbHbIM MHTEPAKTUBHLIM
TenesuoeHnem, 06bLEAUHAIOLLIMM MHTEpe-
Cbl 3puTenein, BNajensues 1 pekiamona-
Tenein”. BO3MOXHO, YTO UCKYCHOWN TEXHO-
noruv Joost okaxxeTcs gocTatoqHo, 4ToOL!
WHOYCTPWUA paseneyeHuil caenana Crasky

Ha yxe [OoKasasBlwnX CBoe yMeHue nobex-
nate @punca n 3eHHcTpoma. Merio Joost
NO3BONAET 3PUTENAM MEepexniyars KaHa-
nbl, "KnuKas" Ha CCbINKaxX, W ynpaensTte
KOHTEHTOM NOAOBHO TOMY, Kak 3TO aena-
eTcs B yudpoeom supeopekopaepe TiVo.
JoGylo NporpaMMy MOXHO NpoOCMatpu-
BaTts B Noboe BpEMSA CYTOK, HE3EBUCWMMO
OT BpEMEHW ee BuIXoaa B 3dup, a Takke
"Npokpy4mBaTtk” Tenenepegayw enepen
1 Hazap. Joost yTeepxaaer, uto ee N0 ro-
pasno ynobHee oA Tene3purenei, Hem
MHOTMe Opyrue nporpammbl, NO3BONAK-
Lme cMoTpeTs Tenenepenaqn Ha MNk.

Joost Npuoercs MMeTs OeN0 C CUNbHBI-
MW KOHKYpEeHTaMu, TakumMi kak YouTube u
Apple, KOTOpble yXe O0CTaro4HO NPONMHO
YyTEEPOAMIMCL B Ka4yeCTBe NOCTaBLVKOB
nnardopm pacnpocTpaHenus suneo. Mas-
HOe, Yy KOMMaHuM NoKa HeT NapTHepoB
B MUpE KuHO unn TB, a 6e3 Hux Byaer Tpya-
HO ybeoutb pykosoguTenein cTyaouid pac-
NPOCTPaHATL CBON KOHTEHT 4epes3 CeTb,
elle He cobpaswyro Bonbwon ayguTopum.

Mex Tem KOMnadsuA, 3aperncTpupo-
BaHHas Takxe B Jliokcembypre, paccyunTbl-
BaET XWTb 3a CYET PeKNambl, B HACTHOCTH
WHTEPHET-PeKNamMbl, B TOHHOCTM KOMUPYIO-
wein TenesnanonHyo. lNo cnosam ®pepn-
puka ae Bans (Fredrik de Wahl), reHepanes-
Horo gupektopa Joost, uHTepHer-Tenesn-
LEHME AAeT BO3MOXHOCTL MNONL30BaTENAM
BbIBMPaTh MHTEPECHLIE UM MPOrpaMMbl,
a npoeaigepy YCnyr — KOHTPONMPOBAaTH
nony4aemyro uMmu nidopMauuio.

Y710 BCKOpE CTaHeT C Teneeewarens-
My, BooGLUe TpyaoHo cebe npencrasute —
OTHbIHE Teneaputeny camm ByayT Gpopmu-
poBartb CeTKy CBOEro NepCcoHanbHoOro Be-
LLAHKA.

Mnouwanxa ana 6usHeca

HenasHo aHOHCKMpoOBaHHas Bepcus MO
Skype 3.1 nossonser nonbl0OBaTENSM
npegnararts cOBCTBEHHBIE YOy Yepes
CEeTbL ronocosoi v Bupeocenan. OHa copep-
»ut cnyxby Skype Find, 6GuaHec-karanor,
Yepes KOTopbIi NoNbL3oBaTen MoryT npen-
narate COBCTBEHHLIE MNATHLIE YCNyrn, —
[0 cux nop aTta cnyx6a Haxogunack B CTa-
ovn Gera-tectuporaHus. B eepcumn 3.1
ecTb Takxe Gera-sepcus Skype Prime —
370 "HOBas TOProBas MNOLAaKa, KoTopas
cBOpMT moaein, obnaaawuwmx OnbiTOMm
W 3HAHWAMYK, C TEMKM, KTO MWLLET COBeTa
W roToE 3annatvTb 3a Hero”. Katanora ta-
wmx ycnyr Skype noka He BegeT. beta-sep-
CUA OMPaHWHMBAET TAKXE TUMLI YCIYT, KOTO-
pble MOXHO npeanarare. B ux yucne act-
POROrKA K1 "cnUPUTHU3M”, BU3HEC 1 huHaH-
Chbl, BBIMUCAMTENBHAR TEXHMKA, TEOPYECKUE
yCnyri, NpenoaaeaHne 1 HacTaBHUYECTBO,
"B3aUMOOTHOLLEHUR" 1 chnopT. Ycnyru
MOXHO NPEeaoCTaBnATe Ha aHrMUIACKOM,
dpaHLy3CKOM, WUTANLAHCKOM, HEMELIKOM,
MCNAHCKOM WnKn SNOHCKOM A3bikax. "He-
[DXEHTNBMEHCKWE” YCnyr He O0nycKaloT-
cs. Bot, k npumepy, acnupaHT ua Taibes
yxe npegnaraet yepea Skype Prime ycnyrm
no 0BY4eHMIO A3LIKY U COBETLI MO NOCTYN-
neHnio B 3apybexHbie YHUBEPCUTETHI,
a mar u3 HuoepnaHoos YEEPSET, 4TO MOXET
yuTaTte MeicnK Yepes IP-coepuHerke.

"Ml NpenocTasnsem TOProeylw nno-
wanky ¢ 6a30Boi MHGPACTPYKTYPOIA 008
NPEAIOXEHNA TONOCOBBIX U BUOEOYCHYT,
4TOBb! YacTHLIE NULIA U Manbie Npennpus-
TUSI MOrNK NPEBpallaTbh CBOM 3HaHWA

B A€HLMW", — NOSICHWI reHepanbHblil MeHe-
kep Skype No 3neKTPOHHON KOMMEpDLMW
Cren Tamkueu. B obmeH Ha npepoctasne-
Hue ceoei WHgPacTpyKTypbl Skype Byoer
npuceaneats 30 % OT kaxnaoil coenku.
Monb3osatenn GyoyT pacnnadveateCs 3a
ycnyru kpegutamu Skype, a nocTasBLLMKK
ycnyr — nonydate CBOK AONK0 Yepes
PayPal, popcteenHylo Skype komnaHuio,
paboTalowylo Noa  NOKPOBUTENLCTEBOM
eBay. O ueHax MOXHO JOrOBOPUTLCH 3apa-
HEE, U OHW JOMKHBI YCTEHABNMBATLCH B MH-
Tepeane mexay 0,40 v 2 eBpo B MUHYTY Unn
mexay 0,40 1 1 eBpo 3a 0amMH 3B0HOK. B 06-
LLeMm, NOSBUNACHL HORAA TOProBas cpeaa.

XXl Bex nepepena

Wrak, y TpaguumoHHon TenedoHun no-
SBMNCH MOLUHBIA KOHKYpeHT. lNporpammy
Skype v ee aHanoru, NO3BONAOLLME Nepe-
[asatk ronoc no WHTepHeTy, ycTaHoBunn
HA CBOUX KOMMLIOTEPaX COTHU MUITIIMOHOB
nonbL3OBaTenei Bo Bcem mupe. N nx mox-
HO NOHATL. HeyaueurensHo, yto “"pasro-
BOPHBIE™ CEPBMCH B CETW BLIMMAOAT O4EeHb
nNpyMBNeKaTensHo B Nasax MHBECTOpOB.
A Beob Ha ouepeon — BUOEOCEPBMCHI,
BU3HEC-NPUNOXEHUA 1 NP.

Kcratv, ecnu CerogHs Bce KoMnaHduu
¢ VolP-knuentamu, spope AOL, Vonage,
Google, ICQ wwm Yahoo, pewar obwenu-
HUTb CBOM CUCTEMBI, DBLLMIA pasmep CoBo-
KYMNHOIA KNIMeHTCKO Basbl Nnerko AocTurHeT
MuUnMapaa nonb3oBarenen, 4To Byner He-
MHOMMM MEHBLLE BCEMWPHOR KIMEHTCKON
Bazbl TpaguumnoHHoin TpOM (1,5 mnpg).
A yro 6ypet B crepyloliem rogy? A Yepes
Tpu ropa? Bor y Skype (kanutanuaaums
KOTOPOro, Mexay NPo4uUM, NPEeBLILLIZeT Ka-
MUTANM3aLMIO MHOTMX TenedOHHbLIX onepa-
TOPOE) rONOCOBaA CBA3b Mexay “Ceoumu”
fGecnnarHa, HO Yepes Tpu roga TONbKO
y Skype "ceoux” nonb3osBarteneil Moxer
crarts munnuapd. W BoT mbl BCe Opyr ¢ opy-
rom roeopum BecnnatHo! U 3avem Ham
Torpa ThOMN c ee Tapudpamn?

Kcrati, a kak ceba HyBRCTBYIOT TENEKOM-
naHun? OHKM AyMaIoT Hag, TEM, HA YEM OHU
OynyT 3apabartbiBaTb Ha XW3Hb 3aBTpa?
Deno uper kK Tomy, 4To TeneBuaeHue nepe-
MecTurcs B WHTEpHET — w1 HekoTopbie
KPYMHbie ONepaTopbl YXe CTPOAT AR 3T0ro
COOTBETCTBYIOLLYIO MHDPACTPYKTYPY.

Bot Ttak otgenbHble "cTapblie” komna-
HWUWU-0NEPATOPLI FOTOBATCA K rpsayLLemy
nepegeny poiHka ycnyr. 1 ogHOBpeMeHHo
Ha NneYyax TPAAVLNOHHBIX KOMMaHuin npu-
XOOSAT Ha PLIHOK HOBLIE MOCTABLLMKM, KO-
TOpblE COEnalT-Taky TONOCOBYK) CBA3b
BecnnarHblM MPUNOKEHWEM K OCTaNbHBIM
ycnyram. MNoka TONBKO ronocoBYO CBA3b. ..

B nocnegHIo0 MUHYTY...

Korpa Homep yxe BepGTancH, komna-
HUs Skype obBbRBURA, HYTO B HEOANeKom
6ynywiem ee nporpammHoe obecnevyeHve
6yner TeCHO WHTErPUPOBAHO C 3NEKTPOH-
HOW nNnarexHon cucremoin Paypal, yrto oT-
KpbLIBaeT HOBLIE BO3MOXHOCTH M onsi bus-
Heca. Boictynas Ha koHhepeHumn B Kanu-
$opHUK, OOMH W3 OCHOBaTtenein komna-
HUM, Huknac 3eHHCTpOM, ckaazan, 4qT1o
NoNL30BATENAM NPEnOCTaBAT BO3MOX-
HOCTL CBA3aTh cueTa Skype v Paypal. Tak-
e, NPY Xenavuu, KIMEeHT CMOXEeT nepe-
Cnartb OeHbrn opyromy YenoBexy.

Peaaxrop — A. MupiolyerHxo



IP-Tteneeungeumne

OAO “CaxaTtenekom’ HauuMaer
KOMMEDHECKYI0 3KCMnyarauuio wwd-
poBoro IP-teneBugeHus B CTonWue
aBTOHOMHOM pecnybnuku Caxa (Hxy-
TMA). HoBas ycnyra B flkyTcke peanm-
ayetca Ha 6a3e cetu HOBOro Nokone-
HuA (NGN-cetb) u npepocTaBnaerca
no obb4HOW TenedOoHHOW NUHUM Ha
6aze TexHonorun ADSL. [ina npwema
IPTV Ha oObiY4HOM TeneeBusope wc-
nonbL3YeTCA CheuuansHan npucrasxa

XKutenam HkyTcka Ha NepBoHa4Yans-
HOM 3Tane BHeOpPeHus yCnyru Nnpeano-
xeH 6a30Bbill Naker TENEeBU3UOHHBIX
nporpamMm — He MeHee 25 pOCCUMCKMA
1 3apybBexHbiX Tenesu3NOHHbIX KaHa-
noB B UK pPOBOM KavecTee. B Bnnxan-
wee epemMs HaMeyeHo YBENMWYNTDL 4Yync-
NO TPaHCNUPYEMbIX TEenekaHanoe Qo
40. B 6ygywem OAO "Caxarenekom’
nnaHupyeT NpepocrtasneHne gonon-
HUTENbHbIX CEPBMCOB: BMAEO N0 3a-
npocy, noctyn Kk WHTepHeT W anek-
TPOHHOW NOYTE Ha 3KpaHe TeneBu3o-
pa, MHTEepPakKTUBHbIE urpbl. BHeapexue
IP-TeneeugeHna OTKpLIBAET ONA KOM-
NaHWW HOBbLIA 3Tan pa3BuTWS COBpe-
MEHHbIX BbICOKOTEXHONOMM4YHbIX VGRY!’
CBA3W.

Mo marepuanam http//vostokmedia.com

"Cxkopas noMowb”
no COTOBOMY KaHany

AMepukaHckue komnaHumu Mayo
Clinic n Digital Cyclone paapabortanwu
MoOBUNbHOE NPUNOXEHWME, KOTOpOe
MOXHO Ha3BaTh COTOBOMK ""CKOpPOK NO-
MOLLBLK™', — OHO NPEeAOCTABNSET WH-
dopmauvio, KoTopas B criyvyae 4Ypes-
BbI4YaHOW CUTyauun NOMOXEeT npo-
AepxartbCcA 00 Npuesfa npodeccuo-
Hanos. lNaket nporpamm nog Hasea-
wuem "Mayo Clinic InTouch™ 6yaer
paboTtaTtb ¢ TenedoHamMu BCeX OCHOB-
Hbix cetei CLUA. Nopgnucyukn cepem-
ca nony4at Habop cTatuyHon MHGOoP-
MauuW, BKJIIOYAOLMA NOLWAroBLIE UH-
CTPYKLMW, ONUCLIBAIOLLME NOBEeneHue
B OCHOBHLIX BUax Ype3Bbi4anHbIX CU-
Tyauuin, a Takxe ofNucaHue CUMNTO-
MoOB BoneaHen, NO3BONAKOLLEE CYANTL
0 Cepbe3HOCTH cutyauun. Mm Bypert
LOOCTYNHA Takxe AuHaMmuyeckas no-
MOLib: HanpuMmep, WHTEPakKTUBHLIA
rpaduk Npuema nekapcTs unm menm-
LIMHCKME BUOEOHOBOCTM, HalTu 6nu-
*xanwyio GonbHULy, BEEOA Ha3BaHUE
ropoga unu NOYTOBbLIM UHAEKC. A ec-
nu tenedoH obopynoBaH HaBWrauw-
oHHOUW cuctemoin GPS, To nporpamma
Haipetr ee camocToATensHo. Ctou-
MOCTL cepsuca — 2,99 gonn. B me-
cALl.

Mo marepuanam www.rambler.ru

HoeuHka ce3oHa

Komnanus LG npepcrtaeuwna HOBbIA
MP3-nneiep "FM37", OCHaLleHHbIR
LONONHUTENBHO QYHKUWERn BOCNpoOun3-
segedns suoeo B ¢opmare MPEG4.
O6bem BCcTpoeHHOW Gnaw-namaT
HOBUHKW MOXET PaBHATBCA 2 MUNwM

4 MGauT. YcTpoucTeo, nomumo nog-
nepxkn d¢opmara MP3, cnocofHo
BOCMPOM3BOAUTE ayau03anucu B Bu-
ne WMA wnu OGG dainor, suageo
8 dopmatax MPEG4, WMV n H.264,
a TaKxKe NPUHUMAaTE PaanonporpamMmel
8 YKB amanazoHe. C KOMNbIOTEPOM
nneihep "obwaerca’” no uHrepdeicy
USB 2.0. CeHCOpHbIil AUCNNei HOBUH-
KW UMeeT guaroHans 2,4 u paspeLue-
Hue QVGA, 4TO 3KBMBANEHTHO
320240 nukcenei. WUHdopmaumns
C 9KpaHa Nerko yYuraetcs. BecTpoel-
Has nuTuR-nonumepHan batapes em-
kocteio 600 mA-4 obecneunsaer no
20 4acoe BOCMNPOW3BEOEHWURA ayaouvo
¥ 3 yaca emaoeo. [lonONHUTENLHO K ay-
AVO- W BUOEOBOCNPOWU3BEAEHUIO
nnenep otobpaxaer w3obpaxeHusn
B hopmarax BMP, JPEG u GIF. HoBuH-
Ka MOXET 3anucblBartb paguonepepna-
4yn, paborate B kayecree undposoro
oukToHOHa W BbIBOAWTE HAa AMcnneil
TEKCT, BeICTYNaA B ponu kHUru. faba-
puThl nnenepa — 51,5x90x10,4 mm.

IMo marepuanam www. thg.ru

Tenesuszop opmarta
FULL HD

XK Tteneeusop “Sharp Aquos
LC-52XD1RU" — HOBHI ApKuiA npen-
cTaBuTenb NOKONeHus annapartypbl
Full HD. Crangapr Full HD
(1920x1080) 3ameTHO NOBLILLAET pas-
peweHve naobpaxeHus No cpasHe-
HUIO ¢ 6Gonee pacnpoOCTPaHEeHHbIM
¢opmatom HD Ready (1366x768). XK
Marpuubl ANA HOBUMHKWU hrpma npoms-
BOAMT NO COBCTBEHHOW TexHONnoruu
ASV. ¥rnel o63opa martpuy, Sharp co-
ctaensioT 176 rpapgycoe. Kpome Toro,
3TKU MaTPULbl OTANYAKTCA Heobbl4HO
BLICOKMM YPOBHEM KOHTPaCTHOCTH —
2000:1. Cuctema ynpaBneHws guHa-
MUYECKMM KOHTPaCTOM NO3BONAET A0-
6UTLCA OTHOLLIEHUA MEXAY CaMbiM Ap-
KUM M camblM TemHbim — 10000:1.
Ang ynyyweHus LBeTonepenayun npu-

MEHEeHa HOEas, Tak HasbiBaemas "'ye-
TeipexeonHoean” nogceeTtka. Bnaro-
[aps CBOUM CMNEeKTPpanbHbIM Xapakre-
pucTuKam oHa nossonseT Gonee non-
HO o0To6pa3uTb BCKD raMmMmy OTTEHKOB.
Kaptunka Full HD nopaxaet BoobBpa-
KeHue KONWYEeCTEOM K KayecTBOM
otobpaxaembix petanen. OHa \pkas
M COuYHan, UBeTOnepegaya npu 3TOM
ecTecTBEeHHas, HacbIWEeHHOCTb He 3a-

BbilueHa. [ns OueHKW KayecTea kap-
TUHKW WCNONbL3OBANUCb HE TONbKO
"dupmenHsle” ponuku High Definition,
HO W 0BbIYHBIE DVD-aucku ¢ 3anucsamm
¢unemMoe. 'CmasbiBaHma’ n3obpaxe-
HWUA HEeT Oaxe Ha CamblX AMHAMUYHBIX
cLeHax, a BCTpOeHHbin dunbtp 3d-
(GEeKTUBHO YCTpaHsieT CTyneH4aToCTb
HaKNOHHBIX NPAMBIX NMHUA.

IMo marepunanam
http://zoom.cnews.ru

JiwoGonbiTHaNA
CTaTUCTUKA...

3HaunTencHans 4acte aboHeHToB
COTOBOM CBA3M He npuobperanTt
CMapT(QOHLI N0 TOW NPUHUHE, HYTO UM
HyXeH npocTto tenedoH. O6 aTom
CEWOETEeNbCTBYIOT MCCNEenoBaHus,
NPOBEAEHHbLIE aHANUTUYECKOWN KoMna-
Hueir MarketStar. Takoi oTeBeT 0 npu-
YyuHax, NO KOTOPbIM OHU HE NOJIb3YIT-
cA cmaptdoHamm, panmn 42 % mna 300
ONPOLEeHHbIX KOMNaHuen aboHeHTOoB.
Mpu atom tonbko 30 % pecnoHpeH-
TOB cKa3aanu, 4TOo NPV NOKynke umMmu
coToeoro TenedoHa npopasuamMmu
npeanaranace BO3MOXHOCTbL NpuMob-
pereHun cmaprdona. Ewe meHswe
aBoHenToB (15 %) 3Hakombl C Tewm,
KaKkue onepaunoHHbIE CUCTEMBbI WC-
none3ayTcs B cMaptTdoHax. B yenom
aHanuTukK genalwT BbIEOA, YTO Ha ce-
roaHA 60NLWKUHCTBO aBOHEHTOB COTO-
BOW CBA3U HE YBEPEHLI B TOM, 4TO OHMK
HYXA0210TCA B cmaprdgoHax. Kak cyu-
TalT cneumanuctel MarketStar, ona
pacwupeHns npoaax cmaprtgoHOB
HeoBxoouMbl COBMECTHLIE YCUNWUA
npou3BoauTeneid U NpPoaasLUOB Ha
BCEX 3Tanax — oT pa3paboTku aTux
YyCTPOMCTB A0 Npunaeka. M, koHeyHo,
60NLWOoE BANSHUE HA NOTEeHUMANbHBIX
nokynareneil okasbiBaeT BbiCOKasn
CTOMMOCTb annapaTos.

Mo marepunanam
http://bit.prime-tass.ru
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PapuoyanuHuurenu —
onTUuManibHoOe peLwleHue

Tenedonnzayumsa yaaneHHsix o6beKTOB B HaWeH CTpaHe Bce euje
ocraercs akTyansHo# npobnemoi. B Hacrtoswee epems B Poccun
He TenedoHN3NPOoBaHbl 4ECATKNA ThICAY HACEeIeHHbIX NYHKTOB, OCO-
6eHHO B cenbckoii mecTHocTH. lpoknanka npoBoAHbLIX NUHMIA CBA-
3un Tpebyer 6onblwmx GpUHaAHCOBBIX 3aTPaT, a B HEKOTOPbIX Cay4Yasax
nposecTyu TenedoHHbIN Kkabenb K yganeHHoMy o6beKTy NpocTo He-
BO3MOXHO.

Hamwbonee npocroe, apgpexruBHOE ¥ [QOCTYNHOE peLeHue npo-
6nemsl TenegdoHnsayum ansa rakux o6beKToB — UCNoONL30BaHne Ma-
nbix cucrtem aboHeHTCKOro pagvuoAocTyna U, B 4aCTHOCTH, pagvo-
yanuHutTene# renegonHoro kanana n cuncrem 6ecnposogHoii nepe-
Aasm paHHbix. O6nacte npumeHeHnss nogobHoro obopyposBaHus
BecbMa LUMPOKa — OT BbIHECEHMWS 4acTu eMKOCTH BegOMCTBEeHHOMH
ATC B 3ganme Ha cocegHed ynuye 4o opraHn3ayny TeXHoNnornyec-
KO#i CBSI3M C yAaneHHbIM nogpasaeneHunem npeanpuaTnus, Haxons-
WMMCH Ha PACCTOAHUM [ECATKOB KWIIOMETPOB 0 nepece4YeHHoH

JOCKA OBBABJEHHI ™

MEecCTHOCTH.

6opynosaHve cepun "PUTAN" (co-

KpalwleHve cnoe Pagwo WHTepdeiic
TenedoHHOI ABOHEHTCKOU JIMHMKM) MOC-
KOBCKOW ¢umpmbl "InexkTpoHuka-Au3aaiH-
Cepeuc” xopowo M3BecTHO Ha Poccuii-
CKOM PbIHKE W LUMPOKO MCNONb3YeTCH
onepatopamMu CBA3M, KOMMEPYEeCKUMK

aboHeHTckon TenedoHHol nuHuK. K abo-
HEHTCKOMY Bnoky MoryT BuiTh NoAKNOYe-
Hbi NOBLIE YCTPOMCTEA, paccYMTaHHbie Ha
pabory ¢ aBOHeHTCKOI NuHWen, — Tene-
dhoHHBIN annapar, ¢akc, mogem. Boamox-
Ha nopa4a renedoHHON NUHWK Ha yaaneH-
HbliA TakcodhoH.

M TOCYOAPCTBEHHbIMK NPEeanpPUATUaMM,
yacTHeiIMU nuLlamu. MNepesie nagenus pu-
anasoHa 900 MIy Havanu NoCTaBRsTLCH
B 1996—1997 rr. B HacTosee Bpemsa
dupma "InekTpouuka-AusainH-Cepeuc”
BbiNyCKaeT LUMpoKuiA cnektp obopypoea-
HUS 01 PaguoaoocTyna v Nepena|u aaH-
Hbix. OHO NOCTABNAETCA NONHOCTLIO FOTO-
BbIM K 3KCNAyatauun m He HYXAaercs
B HAcTpo#ke, 4TO nozBonseTt OhicTpo
(B TEYEHWEe HEeCKONbLKMX 4YacoB) passep-
HYTb cucTemy Ha mecte. MoHTax He Tpe-
ByeT cneymanbHelX HABLIKOB K cneumdn-
YECKOro MHCTPYMEHTA.

Ba3oBLit BNoK paguoyoMHUTENR yC-
TaHaenNMBaKT Ha obbekTe, roe uMeertcH
TenedoHHas NMHKA, a ab0HeHTCKun —
Tam, rge sty NuHWK Heobxogmumo nony-
4uTtb. Kak npaBuno, aGoHeHTCKWii Gnok
npepctaenset coboi "papvoposerky”,
T. €. KOMMNEKTYETCGA yCTPOMCTBOM, (op-
MUDYIOLLMM  NapameTpbl CTaHOapTHOMN

YuutbiBan noxenaxHns 3aka3yqukos 1 He-
06X0OMMOCTE B  BbICOKOK3YECTBEHHOM
1 pocTynHom oBopyaoBaHuM Auanasoxa
300 M, paspaboTaH 1 NOCTABNAETCA pa-
avoyanmkutens "PUTAMN-300M” (doTo 1).
PabGoraeT OH B TpaauumoHHom ans PO ya-
cToTHOM amanasone 307...343 Mlu. Pa-
OMOBOMHLL 3TOr0 guanasoHa orubawoT
NPensTCTBMS W HEPOBHOCTW penseda
MECTHOCTK, 06nafanT XopoLueil NPoHK-
kawouer cnocobHocTew. [locnegHee
0cobeHHo BaxHO, ecnu mexay obtekta-
MW HaXoOWTCH NecHoW Maccue. Annapa-
Typa 3TOoro AuanasoHa ManoYyBCTBM-
TenbHa K paanuonoMexam NpoMbILLINIEHHO-
ro NPOUCXOXOEHWNA, @ aHTEHHLI C BLICO-
KM KO3 OULMEHTOM YCUNEHUA KMMEIoT
npuemnemele rabapurel. MakcumansHas
[ansHOCTbL CBA3KM NPV NPasuibHOM pac-
ronoxeHun aHTeHH — 50...60 km u Mo-
xer pocturarts 100 km (C ucnons3osaHn-
eM peTpaHcnsTopa).

Mpu paspabotke "PUTAN-300M" yute-
Hbl OOCTOMHCTBA W HEOOCTATKW pasnuy-
HbIX MOOEnen paguoyinuHuTenein Tene-
¢hoHHOro kaHana gwanasona 300 My
oTevecTBeHHbix "YTK", "JIEC", "KAPT",
uMmnopTHex "SENAQ" w ppyrux. Ocoboe
BHUMaHwe Buino yoenewo 6noky npuemo-
nepepatyvka, obecrneyusBalolemMy npak-
Tudeckn 100 %-Hblin paboumnii LMK 1 Bbi-
COKYIO YYBCTBUTENBHOCTE NPUEMHWKA.

MpegycmoTpeHsl pexumel paboTel Ha
GUKCUPOBaHHBIX YaCTOTax v aBTOCKaHU-
pOBaHWA 3anporpamMUpOBaHHBIX KaHa-
noe. Mapenve noctaenseTca B Haoex-
HOM anMMHWMEBOM KOPNyce ¢ yoobHbIMU
MOHT@XHbIMK 3nemeHTamu. Kak u Bce
nanenna cepuun  "PUTAN", mopens
"PUTAN-300M" oGecneunsaer ¢opmu-
poBaHWe napameTpoB ABYXNPOBOOHOW
aboHeHTCKON nuHMKM Ha abOHEHTCKOM
Bnoke. Mpu noaknyeHnn mogema obec-
nevmBaeTca CKOpOCTL Nepeaayn AaHHbIX
no 19200 6ut/c.

B kavecTBe 3KOHOMWYHOrO BapuaHTa
nopayu asyx tenedoHHLIX NMHWIA Npenyc-
moTpeHa mopudukaums "PUTAN-300M2".
B komnnekte 3toro paguoynnuHUTens
npumeHeHa BGNOKMPOBKa (aHANOrM4HO
cnapeHxomy tenedoHy), Tak Kak ncnonb-
3yeTcs OAWH pajuokadHan Ha nsa Tene-
¢oHHbIX HoMmepa. "PUTAN-300M2” senn-
erca BecbMa 3(MGEKTUBHEIM pPELIEHWEM
ANS NOAAYN HECKONbKUX TeNedOHHBLIX HO-
MEpOB Ha yaaneHHblin 06wekT. [Mpu Heob-
XOOMMOCTH MOQayqy HECKONbKMX NMHUA
komnnektsl “PUTAN-300M/M2" Moryt
ObITb YCTAHOBNEHBI NapannenbHo.

Onn o6beguHeHUs aHTeHHbIX CUCTeM
paguoyanuHuTenein paspabotaH u no-
CTaBNAETCA CyMMaTtop-pacnpenenurens
(kombaitnep) K-300/41 Ha YeTuipe KaHa-
na, K NPON2BOACTBY FOTOBWUTCA BOCLMUKE-
HanbHas Bepcus kombainepa — K-300/8.

PapgvonuHua gna yaaneHHoro
TakcodoHa

B cooteercTteun ¢ DepepancHbIM 3a-
KOHOM "0 cBesian” yHUBEPCAbHbIE YCNyTK
CBA3U C WMCMONbL30BaHWEM TakKCO(OHOB
LOmKHbI BbiTe JOCTYNHbLE XUTENsAM BCEX
HaCEeNeHHBLIX MyHKTOB CTpaHbl. MNpu atom
nepeoOYepeHon 3aJaveil CTaHOBUTCA
noecemectHan Tenedorusaums Poccum.
OpHako ycTaHoBKa noporoctosilero o6o-
pynosBaHuA COTOBOW W paguopenenHoin
CBRA3W AN BbINONHEHWUA MOCYNapPCTEEHHON
nporpammel TenedoHn3anmn B HaceneH-
HbIX NYHKTax C Mansim Yucnom aboHeHToB
HeBbIroaHa BoNLLMHCTRY ONEepaTopos.

HauBonee goctynHoe v agpdekTuBHOE
peweHue npobnemsl — BHEApeHWe ma-
NbiX cucTemM abOHeHTCKOro paguonocTyna
W, B HaCTHOCTK, paguoyanMHUTENeii.

C yuetom TpeGoeBaHmit BeOylLmx one-
paTopor, y4acTBYIOLUUX B BLINOAHEHWUM
nporpammbl "YHUBEpCanbHaA yenyra ces-
31", pa3apaboTaHo KOMNNEKCHOE pelLueH1e
C WCNOMb30EaHWEM PaauoysvHUTenein
"PUTAN-300M™ ons nogadn tenedoHHbIX
NUHWIA Ha yaaneHHsle TakcogoHbl. Nenbi-
TaHuA, NPOBELEHHbIE COBMECTHO C Npem-
NPUATUAMU-U3rOTOBUTENAMKM TaKCO(OH-
HbIX annapartos, Nokasanu MONHyK COB-
mectTumocTe "PUTAJ-300M” ¢ wupoko
WMCMONL3YEMbBIMM MOAENAMMN TAKCOGMOHOR.

Ana zawmTel pagmoobopynosaHua ot
BHELUHWX BO3OEMCTBUA NPU HapyXHOM
MOHTaXe MPUMEHSIIOTCH TEPMOKOHTelHe-



pui. 000 "3OnekrTporuka-AuaainH-Cep-
BuC” noctaenaet uanenus "PUTAN" ¢ Tep-
MOKOHTENHEPaMKM Ha Base KOMMNNeKTyo-
wMx npoussoactea komnaHui RITTAL
(fepmanuna) v aBnseTcs ohuLnanbHBIM
napTtHepom 3Ton GUpMbl N0 CUCTEMHOW
WHTerpaumn.

TepMOKOHTEHHED NpEencTaBnser co-
Goin repMeTuHHbLIl  MeTannuyYecKuin
wkad (poro 2) c pasmelLeHHbIMW BHYT-
py¥ TEPMOCTATOM, NOSAEPXWMBAIOLLUM
NoCTOAHHYIO paboyyio Temnepatypy Npu
M3MEHeHUn TemnepaTtypbl BHELWHeln
cpegs! 0T =50 po +50 °C, M MCTOHHMKOM
HecnepeboMHOro NUTaHua CO BCTPOEH-

BOAHOrO A0CTYNa OKOHEYHbIX aBOHEeHT-
ckux ycTponcTs k cetn TOOI no aHano-
roBbiM aBOHEHTCKMM NUHUAM W K CETH
WuTteprer no untepdeiicy 10/100BaseT
CO CKOpOCTLI NepegayM paHHbIX
24...228 xbut/c.

WMapenue "PUTAN-3004" paspabatoi-
BGETCH B COOTBETCTBMM C TpebosaHuamu
ONepaTopoBE CBA3U U MOXET WCNONb30-
BaTLCH Kak OQHO M3 NPaKTUHECKMUX peLue-
HUiA Npy peanuaatiun hepepansHoi NPo-
rpaMmmMbl NO OpraHu3auyu pocrtyna B Mu-
TEPHET B LUKONax W Apyrux yyebHbiX 3aBe-
AEHUAX, PacnNONOXEeHHbIX B yOaneHHbIX
panoHax CenbCKon MeCTHOCTH.

HOW akkymynaTopHou Gartapeeir, obec-
neuyuBawiuen pabory Gnoka "PUTAJ-
300M” B TeyeHue 24 4. Takum obBpasom,
oneparopam CBR3W NOCTABNsAeTCH KOM-
nnekT papuoobopyaoBaHus, NONHOCTLIO
rOTOBbLI K MOHTaXY U 0BecnevmBanLLni
nogavy TenedOHHON NMHUN Ha yOaneH-
Hblil TAKCODOH.

B HacTosflee BpeMs B paMmkax Bbinon-
HEHWs MporpaMMel “YHuBepcanbHaa yc-
nyra cBR3u” KOMNNeKTs 060pyaoBaHUA Ha
6ase paguoyanunuurenein "PUTAN-300M"
NOCTaBNAIOTCA KPYNHENLWUMM KOMNaHUAM-
onepaTopaMm, BXOOSLIMM B CTPYKTYpY
"CenasbuHeect” ("Cesepo-3anagHuiii Te-
nekom”, "YpancesseuHdpopm”, "danbHe-
BOCTO4HAEA KOMMaHWa 3NeKTPoCcBA3u”,
"IOxHas TenekommyHwukaLmoHHas Kom-
nanug”, "Cubupstenekom”).

HoBbie pa3paborku

OuepepoHas NepcnekTMBHas pa3spa-
botka 000 "3InekTpoHuka-Aun3ainH-
CepBuC™ — MHOrokaHanbHbii LMppoBOiA
paguoyanuHutens "PUTAN-3004". Kak
¥ nonynapHblia "PUTAJ-300M”, 310 ma-
nenve bypet paboTtate B HacTOTHOM Ou-
anasone 307..343 Mlu. C ero nomo-
b0 BO3MOXHa opranusaums BGecnpo-

Takxe roToBATCH K NPOM3BOACTBY pa-
[uanbHble MHOrOMNONL30BATENLCKME CU-
crembl abOHEHTCKOro poctyna (paavo-
ATC) "PUTAN-MYNbTU-300" nuanasoHa
300 MMu. Kak v nocraensemoe paHee
obopynoeaHne puanasona 900 My, cu-
crembl "PUTAJI-MYJIBTU-300" 6GyayTt
CTPOUTLCA NO MOOYNLHOMY NPUHLKMNY
C BO3MOXHOCTBIO PacLUMpeHns X eMKo-
ctv ot 20 po 200 aboHeHTOB..

JAna TpaHCRSUMKM YeTbipexXnpOBOaHbBIX
kaHanoe TH (ToOHansLHOM YacToTH) No pa-
Ouokadany Ha paccrosHue o 50...60 km
paspabaTuiBaeTcs mogudukaums M4X
paguoynnuHutena "PUTAJ-300M". Ua-
penve Moxet BbiTb MCNONL3OBaAHO ONS
nepegaLn TenemeTpuyeckon uHbopmMa-
LMK, OpPraHn3aLm Kasanos CBA3N Mexay
ATC unu cailtamm MHOrO30HOBLIX TpaH-
KWHIOBLIX CUCTEM.

e —

Hamasaxpam'mu'

000 "3nexTpoHuKa-Lu3aiik-Cepeuc”
Anpac 115193, . Mockea, yn. 7-8 I(o-]
KyxoBCKasd, A. .20

(495) 679-25-62, 679-28-58, 625-40-80r

E-mail: .ﬂmmu

INTERNET: www.rital.ru 1

NIACTEABCTBO

Hawn HOBUHKK
B MHTepHeT-MmarasnHe n3narenncTea

«Hayka n TexHuka»

ISBN: 978-5-94387-190-0
Sopmar: 140x 205
Ofvem: 256¢.

Uesna: 131 pyfi.

ISBN: 978-5-94387-364-5
@opmar: 140 x 205
O6nem: 304c.

Lena: 142 pyb.

ISBN: 978-5-94387-365-2

Poccua

B8192029 C-Nerepbypr a/a 44
E-mail: nitmax@mail wplus.net
Makc: (812)-567-70-25
Onrossie npoaaxu: 567-70-26

Yxpaunna

BR 02166 Knes, yn. Kypuatosa, 9/21

(044)-516-38-66

E-mail: nits@voliacable.com

A. B. Benoa

CamoyuuTtens
no MUKpo-
NPoLecCoOpHOn
TEXHUKEe

wag, 2-e, nepepab. v non.

370 nepepaboTasHoe wana-
HWE NONYNApHOTO yyebHuka
N0 MUKDOSNEKTPOHUKE: OT
npWHuMnoe paboTtel npoc-
TEMLEH 3NeKTPOHHOW NorM-
KW 0 CTPYKTYpB MWKpO-
NPOUECCOPHOTD  YCTPORCT-
Ba M NPUHLMNOE 8ro patoTs.
CamMoy4uTent HanwcaH aoc-
TYNHO, CHalXEeH CxemMamw,
WIMIOCTPALMAMK 1 NpHMe-
pamu.

A B. Benoe

Coapnaem
yCTpoWCcTEa
Ha MMKpO-
KOHTponnepax

OTnMNHOE  NpakTu4eckoe
nocoliwe no paspaloTke
CXEM C NPUMEHEHMEM HO-
BERLUMY  MUKDOKOHTROANE-
pos. OCHOBa KHWW — npak-
THYECKME NpWMEpH, KOTO-
PhiE OF NPOCTONO K CNOXHO-
MY PACKpHIBAIOT XMTPOCTH
HANUCAHWA NPOTPaMM, pac-
CMATEMBAIOT WX T)

W OTNAJIKY, WCNONL30BAHKE
NpOrpaMMaropa.

A. B. Benus

Mukpo-
KOHTpOnnepbl
AVR B paguo-
nobuTensLcKoin
npakTuKe

J[larHan knara NpencTasnaeT
coDOW CNpaBcyHwK, TNe ne-
TANLHO PACCMOTPEN MUKDO-
KoHTponnep  ATiny2313
cemeicTea AVR.

WMeeTCA NpakTWyeck pas-
[en AR pagmonobuTensit:
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CTWJb, poXAaeHHbIN
‘ Ha BocToke

HYUNDAI MBI DVDVCOCOMPAMPEG PLAYER
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DVD-MPOUTPBLIBATEJTb H-DVD5038-N

BOCTO4YHaA KyNbTypa — 3K30TU4ECKAA U HEMOBTOPUMAN, B HEN
MHOFOE OTNIUYAETCA OT EBPONENCKMX Tpaauuuin. Hanpumep, kTo
peLwwn, yto DVD-nneep o6azarensHo gonxeH Beire cepebpucrbiv?
Hoeslit H-DVD5038-N or HYUNDAI Electronics —
BPOHA FON\A/EFFIE 2005 aTO BO3MOXHOCTL BuiGpaTh Nnneep niwobumoro ysera.

Pa3YM HbiU Bb |60 p . www.hyundai-electronics.ru

n p NUATH b' ﬁ OTn b I X MHTEPHET-MArA3UH:

www.homemag.ru



