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KAKOE PAAMA
MIDGPETAA . MAPKOHM

B. MEPKYJIOB, r. MockBa
A. C. Nonoe HauuHan

ABTOp 3TOI CTaThK 3auHTepecoeancs ee temoii B 2005 . Bo
Bpems, npeawecTeyowee buneiHon nate — 110-netmio co
[HS MCTOPWYECKOro 3acefaHuna (Guanyeckoro otaenexna Pyc-
cKoro ¢pmanko-xumundeckoro obwecrsea (POX0) e CaxkT-MNeTtep-
6ypre, soicTyrinenns tam A. C. MNonoea (1859—1906) ¢ pokna-
Lom "OB OTHOLEeHWM METANIMHECKMX NMOPOLLKOB K 3NeKTpu4ec-
kM konebannam™ n nemoHcTpauun "npubopa, npeaHazHaYeH-
HOro [ins NokaasiBaHua OuicTpeix konebaruia™ [1]. NpocmoTpen n
M3YYMI MHOTME OTEYECTBEHHBIE KHMXHBIE W XYPHaNbHbIE nyGnu-
kaumu [2, 3], nonbopku marepwanoe B MHTepHete. YaocToBe-
puncs e ceobone [ocTyna Kk My3einHbIM U 8PXUBHBIM JOKYMEH-
Tam, CEMAETENLCTBYIOWMM O nepeeHcTee MNonoea B naobpete-
HUW panmno. YMECTHO NOACHUTE, YTO HE COBCEM KOPPEKTHOE, HO
YTEEPOMBLLEECH B OTEHECTEEHHOW 1 3apybexHOW nurepartype
coqeTaHve cnoB "u3obpeTeHue paavo” 6bino BEEAEHO POCCUIA-
ckum akagemukom A. WM. Beprom (1893—1979) e 1945 B [4].

O6patin aeTop BHUMaHue W Ha oTaesibHble pabota [5, 6],
wvanararwoluve CBOe BUAEHWEe npenmMmyLiecTeeHHon ponv Mapko-
HW B CTaHOBNEHWM W pa3BuTumn Tenerpadum 6es nposonos B
koHue XIX Beka. C Bonblumvm nHtepecom nposutan B MHTepHeTe
MHOXECTBO 3apyBexHbIX 8HIMOA3bINHLIX (AHMWIACKUX 1 amepu-
KaHCKWX) CTaTeid, NOCBsILLEHHbLIX POXAEHWIO paanoTenerpapui.
Hekotopeie 13 Hux, Hanpumep [7], otaaoT pomxHoe MNonosy B
NpoBEeAEeHN NepBLIX CeaHCOB CBA3W C reHepaTopamMu YacTo no-
ETOPSIOLLUMXCH MMNYTBCHBIX CUrHANOB, OOHAK0 BCe-TakKn He Co-
MaLlaTCoA C ero NPUOPUTETOM MO OTHOWEHKMIO Kk MapkoHu.

B nopaensiowem xe bonbluMHCTEE Marepuanoe (Henoana-
IOLLMXCH UCHMCNEHWIO) 1 BOBCE yTBepxaaeTcs, 4To Mapkonu
NPUCTYNUN K NPOBEAEHWIO ONLITOE NO Nepenave v npuemy
ANEKTPOMArHUTHBIX BO3MYLUEHWA B 1894 1, T €. Ha rofl paHblue
nybnu4HoOro eeictyrnenns Monoea Ha M3BECTHOM 3acenaHnm
PDXO0, 3aByanMpoBaHo NOACKa3bLIBAETCR, 4TO UMEHHO TOMAA W
6bin0 n3obpereHo paaumo.

JAasaiiTe NOCMOTPUM AOKYMEHThI

Bce nccnepoBaHHoe Nokasanocs agTopy Ype3sbiyalnHO UHTe-
pecHbiM. ECTECTBEHHO, 3aX0TEN0Ch BITAHYTL HA JOKYMEHTHI,
610 peLUleHO NOCMOTPETh WX. W TyT BLIRCHMNOCH, Y4TO BCE, Kaca-
oweecs MNonosa, — npasga, odguumansHsie Oymarn ects. H4ro
xe kacaetca MapkoHn? He cywecTsyeT HUKaKnx OOKYMEHTOB,
NOATEEPXOAIOLUMX XOTh Kakve-Hwiyap paboTtel no Gecnposop-
HOI Tenerpadum, BeINonHeHHbe uam 8 1894—1895 rr. Henban xe
CEPLE3HO OTHOCWUTLCH, HANMPUMED. K MEeMYyapam He 3HaBluero
rpamMoTHl CAN0BHMKAa CeMbM Mapxosm, nepeckaszaHHbIM MUCh-
MEHHO Ero ChIHOM, N oYEPy Mapxosn, poamelieiica s 1908 .

Cam MapkoHu B OTBETHOM BLICTYTUIEHWW MPW BPYHEHWUN eMy
HoBenesckoit npemun no duasse 8 1909 r. 3aseun, 4To "pery-
NAPHO HUKOTAE HE 3aHUMANCH SWIKON W 3NEKTPOTEXHUKOMK. Y
ceba poma B Uranum, 6113 Bonovsk (B pOOOBOM NOMECTLE),
CTan MPOBOOMTEL WCCMEADSEsS U ONbLITel N0 HecnpoBOAHOIA
nepenade TenerpaHLx 34aso8 U CUMMBOJIOB NOCPENCTBOM
lepueBckux BONH NWiubL B »asane 1895 r.”. OnHako v 310 3ase-
NEHNE HE MOXET CAYXMTh SEKTONOMMYECKUM NOATBEPXAEHN -
em. B 1o Bpema Mapkoss wen nuwb 21-1 rof 1 oH He men ga-
XKE CpenHe-TEXHUHeCKOrD a3 0BaHna.

Mepebiit 3BECTHE AowymeHT 0BpaLleHns MapkoHu k 6ec-
NPOBOHON TENErpadws Nosamnca Tonbko 2 nions 1896 r. (Ha
13 MecsLEeB Noase G@wsansHOro BoicTynneHus Monoea B
PDOXO!). 310 Guna serssaapHan npensapuTensHas 3anBka
(N3) Ha n3obpeTesase [narewT) B BputaHckoe nateHTHoe 6I0po
(BMNB) non Nz 12029 [§] Mcropykam M300peTeHuii M3BECTHO
HEMANO C/Y4AEs UAMISIEMEHHOr0 NPOBENEHWA MCCNenoBa-
TenbCKux paGoT B OuaasesHbIX OpYr OT Apyra cTpaHax, U pas-
HWLA B 13 MECHLEE ST B8TCA CYLLECTEEHHON,

Tak, Anextasag Baan (1847—1922) npuavaH waobperare-
nem TenedoHa, siTs ceoo 3aseky B 1876 . OH noaan BCEro nulib
Ha [Ba Haca Dessas conepHvka 3. Ipen (1835—1901). 3peck



we — 13 mecsaues! OaHako sapybexHbie
nonynspu3aTtopbl paHHel uctopumn Gec-
NPOBONOYHOWN CEBA3N BCE-Takn CXOAATCA BO
MHEHWM, YTO OCHOBOMONarawilee TexHu-
4YeckKOe peLueHMe No paguoTtenerpaduu,
CXeMb! MpUEMHO-MNEpPEeaaloLLelt annapary-
pbl nokasaxbel Mapkosu B M3 Ne 12039, a
He NoncBbiM Ha YNOMSAHYTOM WCTOPWUHEC-
kom 3acenadim PEX0.

3a npowepawme 6onee 4em 100 net B
3almTy npuoputeta GpuTaHckoro n3ob-
PETEHMA UCTIUCAHBI NECATKW THICAY TEKC-
TOBLIX W WNNIOCTPATUBHBIX CTPAHWL.
Omop, dapc w Tparepus cuTyaumu 3a-
KIO4A0TCA B TOM, 4TO HUKTO M3 Xonarai-
CTBYHOLLMX 33 Mapxonu aETOpOB HUKOrga
naxe He Bugen nondoro Ttekcra M3
Ne 12039. Y6enunca B 3TOM aBTOp CTa-
TbW, KOTDA Cam pelwun C Heill noaHako-
MUTBLCA, — €€ HUrae He Gbuno. OHa HUKor -
hia He nyGnuKOBanacs B OTKPLITON nedaTw,
C HEE He CHUManW Konuu ons Myseer, 06-
LLEAOCTYMNHBLIX apXMEOE W Ap.

Torpa aBTOp pewwn caenars 3anpoc B
BMNB. OTTyAa npuLLIio YOMBUTENEHOE CO-
obuweHve — "B aHHanax 6iopo nareHToB
npeagapuTensHas saseka 3a No 12039 He
XPaHWUTCH, 3a AaBHOCTHIO BPEMEHWU U He-
HanobHOCTLIO OHa B cBOe Bpems Obina
YHUYTOXEHR".

Mocne MHOroKpaTHbIX MMCEMEHHBIX 00-
paLeHuin M pa3roeopoe no tenedony yna-
NoCb BCEe-Taku NPocneavTh XU3HEeHHLIN
nyTk atoi 3. Yepes HenpooomkuTensHOe
BPEMSA MOCMNE NoAaLy, NoNOXUTENBHOIO
peLleHns 1 Nocneaywen BeAaYN NO Heln
nareHTa, oHa Gbina nawara us bMNb v nepe-
fAada Ha xpaHenue B "Kopnopaumio Map-
koHu" (MARCONI CORPORATION).

deHomeH Mapkouu

B 2004 . MARCONI CORPORATION
paccekpetuna konnekuwio Mapkonun, 0O6-
pasubl TeExHMKK BbiNn nepefaHbl Ha XpaHe-
Hwe B My3ein nctopum Haykn aHimninckoro
OkchOopacKoro YHUBEPCUTETE, NUCHLMEH-
HBlE [OKYMEHTE — B Bubnuoreky y4ebHo-
ro 3asefeHun. Celtvac ¢ nepeoit cTpaqu-
uein N3 Ne 12039 MOoXeT 03HAaKOMMUTLCH
nobon xenaowmin B MutepHete [9]. Asro-
PY YOANOCH NMONYYUTL NMOJHLIA TEKCT 3TON
N3 (3a owyTHMYID CyMMY feHer).

HokymenT Bkniodaer B cebs nBa nucta
cTaHnapTHoro paamepa (gopmara Ad), nc-
NUCaHHBIE NEYaTHLIM WPMGTOM C OOHON
CTOPOHBI, U KOHBEPT, KyOa UX BKNaAbIBaloT.
CambiM GonbluMM "OTKPOBEHWMEM™ LOKY-
MEHTa OKa3anoch TO, 4TO OH HE COOEPXWT
WNNIOCTPAaTUBHOr0 Marepuana. 3assurelio
HE NOMECTIUN B HErO HWX CXEMBI, HY Anarpam-
Mbl, HM YepTexu ycTpoicTe. CnpalumeaeT-
CA, O KaKOM NPEBOCXOACTBE, Hanpumep,
paavoTenerpadHoro npuemHmka Mapko-
HW, MOXHO BECTW peYb, ECNK AAXE NO NPOo-
WeCTEMKM 13 MECALIEE NOCNE BLICTYIIEHWA
Nonoea 8 PGXO cxema npuemMHoro yeTpoi-
crea MapkoHu He Bbina obHapoaoeana?

HaumeroBaHve npennoXeHHoro Ha
3KCNepTVay naobpereHua — "YcoBepLueH-
CTBOBaHWA B NepenaYe aneKTpuHecknx M-
NynsCOB WU CUrHANOBE M B annaparype ons
3TOr0". BENWKOE MHOXECTBO Nonynapu3a-
TOpORB TROpYeCcTEa MapkOHW BOCTOPXEHHO
NPUHANW TEKCT 3Toro 3aronoeka. OpaHako
TEpMWH "YCOBEPLLEHCTBOBaHWE" cpa3y Xe
HacTOPaXWBaeT, U3 HEro BLITEKAET, HTO aB-
TOp npepnaraet He 4To-HMOyOb HOBOE, a
NWLLIb YCOBEPLUEHCTEOBaHUS 4ero-To yxe

useecTHoro. MNepeuncneHve "ycoBepLUeH-
CTBOBaHWI" HAYMHAETCA Cpa3y Xe B nep-
BOM ab3aue TMTYNbHOro nucTa (pparmMeHTt
ero nokasaH Ha puc. 1 2-i c. oBnoXKu)
nocne npencTaeneHns GopManbHeIX cee-
nenuii o6 aetope: "CooTBeTCTRYIOLWME
3TOMY M30OPETEHMIO 3NEKTPUHECKne Nei-
CTBWUS W NPOSIBNEHNS NEPEOAIOTCH YEpe3
BO3yX, 3EMIII0, BOAY NYTEM 3MEKTPUYEC-
Kux KonefaHuii BbICOKOIA yacToTel” (ppasa
BbIIENEHA ABTOPOM B PaMKY).

MomecTue 310 yTREPXAEHWE B OPULIN-
anbHbIi JOKYMEHT, 3aRBUTENb "NPOKONOon-
cs no-kpynHomy”. CkasaHHOe O3Havaer,
4YTO KO BPEMEHW NOOA4YM 3a8BKW NPETEH-
LEHT Ha naobpeTeHne paamno He GbUl 3Ha-
KOM C paHee BbINONHEHHBIMW TEOPETUHEC-
KUMUW U NpakThueckumm pabotamu IT lep-
ua(1857—1994) nH. Tecna (1856—1943)
¥ CaM He NPOBOAMSA NPaKTUHECKWNX IKCTe-
pyUMeHTanbHbiX paboT. Ecnn 6bl OH X Npo-
Ben, To BeICTPO YOe uncs, 4TO 3nekTpu4e-
cKue konebaHws BbICOKOW HacToThl (3nek-
TpoOMarHuTHole konebanma — OMK)
CKBO3b 3EMIIO 1 BOAY HE NPOXOASAT.

Cnepyet ykasatb, 4to B 3 otcyTcTey-
10T NOSICHEHWA NO BHELUHEeMY ynasnueare-
mo AMK, TepMuH "aHTeHHa™ OTCYTCTBYET.
Mop, nnactiHamu "noaxonsiiein onvHb”,
CKOpEe BCero, noapasyMmeBaeTcs nN/iocko-
CTHas aHTeHHa, M3BeCTHaA Mo 3Kcnepu-
meHTaMm lepua. HyXkHO nNpuaHath Takxe,
410 M3, NOMUMO BECBMA OrPaHUHEHHOIO
TEXHWHECKOro onucaHus, "rpewunt” ewe
BEChbMa anoru4HeIM U3NoxXeHMeM MaTepu-
ana, ¢ TpyAOM NoCTUraemoro Aaxe ¢ yqe-
TOM MHOMO3HaYHOCTM MHOMMX aHIMMIACKMX
cnoe. Ona Gonblue noxoxa Ha Habop Te-
31CORB UK 3aRENEHWE O HAMEPEHUAX.

CohopmynMpoeaHHoe BHa4vane Hene-
Noe W roJIOCNOBHOE YTBEPXAEHWE MNOBTO-
PEHO eLle pa3 B KOHLE TeKCTa, Npencrae-
nedHom Ha pumc. 1. B npennocnegHem
ab3aue (TaKke BbOENEHHOM B Pamky)
CKasaHo 0 TOM, Y4TO He NpPOBEepsanoch
NpakTU4ECKU 1 Hero B peansHoCTH He Cy-
wecTeyet: "Korga nepegaywn noyTt 4Yepes
3eMNI0 UK Boay, A NPUCOEAVHSAI0 OOWH
KoHeL, TpyOKku nnu KoHTakTa (oT aBTopa —
MMEeeTcs BBULY OETEKTopa) K 3emne, a

When trapsmitting t
in the air gnd insulated from earth.

reeewing ltat.:rm zus.d plm t.he t.ube nnmperfect
nimilar reflector directed towards the f.mnnm.tun

contect to earth and the otl;‘gr ends to oondua(m or. phbes, prefmbly clmﬂnrtomh 56

g an iron n
Dated this 20d day of June 1888,

I find it also better to connect the tube or imperfect confact to the ITocal
means of thin wires or across two emall coils of thin and insnlated wire pm{ambly

GUGLIELMO MARCONT. ’

Puc. 1

K ApyriM OCHOBHBIM "YCOBEPLUEHCTBO-
BaHWAM" OTHOCHATCS MPEnNOXeHWs: che-
nate FEPMETUMHOW CTEKNAHHYID TPyGKy-
NETEKTOP C METAIIMHECKMMKU OMUIIKaMH,
a Takxe No W3BECTHOMY EMy YXe Toraa
meTony MNonoea asTOMaTMHECKW BCTPSAXW-
BaTh TPYOKY nocne npoxoXgeHus no ae-
TekTopy noneayoro curkana. K tpybke ¢
obenx KOHUOB npennaraeTca npucoenu-
HUTb METaNNIMYEeCcKUe NNacTuHbl "noaxo-
nawei anukbl, 41006l BLI3BATL 3NEKTPU-
4YeCKWiA pe3oHaHC B YHUCOH C 3/1eKTpuyec-
Knmu konebanmnamu nepeparymka’.

APYrye KOHUB K NPEanoYTUTENBHO NoXo-
XUM OpYr Ha gpyra w3onvpoBaHHbIM OT
3eMNM NPOBOAHWMKEM WNKM NNacTUHamMm B
BO3nyxe".

Uso6petenue Nonosa
npubLINO B AHrMUIO

"Mpubop ansa 0BHapyXerwa KU PerncT-
PUPOBaHMA 3neKkTpuyeckux konebawnin”
Monosa B 1896 . co BcemMu noapobHoCcTS-
M Bbin NPeACTaBNEH B AHB2PCKOM HOME-
pe POXO [10], vmeBLiemM eBponeickydll
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CMOryT NnpereHAOBaThL Ha OAIMH U3 NMPH3O0A.

pacchinky. B 3ToM xe MecsLe XypHan no-

! cTynun B GubnMoTeky yHuBepcuTeTa uta-

NbsiHCKOro ropofa bonoHbs (xpaHuTCs
Tam OO CUX Nop), A€ C HUM 03HaKOMWUIICH
WM3BECTHLIM UTANLSHCKWIA Pr3nk npodec-
cop A. Puru (1850—1920), nokasaHHbiiA
Ha pue. 2. 3anatua Pury Kak pa3 n noce-
wian eonsHocnywartens MapkoHu.

B ¢deepane 1896 r. MapkoHu, nmes
"CEeKpPEeTHYI" cxemy u KopobKy ¢ neTans-
MK, o166 B JIOHAOH, rne No poOACTEBEH-
HbIM kaHanam Bbin NnpeacTaBneH apucTo-
Kparty ronybbix KPOBEW rMaBHOMY MHXe-
Hepy Tenerpada Benuvkobpuranum
B. Mpucy (1834—1913), uaobpaxenHomy
Ha puc. 3. Ceoeil HacTOWYMBOCTBIO, LE-
NEYCTPEMIIEHHOCTHIO U IENOBOIA XBATKOW
MapkoHn npou3een Ha lNpuca camoe Bbi-
rofHoe BnevarnexHme.

Hauunan ¢ ¢peepans 1896 r. MNpuc co-
NeWCTBOBalN TEXHWYECKOW NPOBEPKe W 00-
paboTke npyeMHO-NepepalLLeit annapa-
Typbi, nomoran MapkoHu B COCTaBneHun
NepBoi B ero Xuaxu 3asekun. Mo Tekcty N3

Ky W peanu3aumio TeopeTuyec-
Kvx upei Ha npaktike [11]. WK-
TEPECHO BCMIOMHWUTE TAKXE, 4TO
0. 0. Nogx yenekancs crvpu-
TM3MOM W B BO3PacTe BOCbMMW-
necatn ner obewan nocne
cMepTM nepenark coobuieHne
¢ Toro ceeta. 1o yxona ua xms-
HW OH HanWucan TeKCT 3Toro co-
obLeHns 1 OCTaBWUN Ha coxpa-
HEHWE 0J18 TOro, 4T06s MOXHO
6110 CpaBHUTL €ro C NONy4eH-
HOW pagworpammoin. MNepenarts
TAKOW NPUBET HUKOMY ELle He
ynasanoch, 0. . Jlogx Toxe
NoKa XpaHUT MOSTHaHKE.

Ceon coobpaxeHns o0 npo-

xoxgeHun IMK no nposoaHu-
KaMm 1 apyruMm  Gruanmyeckum
cpenam Jlopx [0 KOHUA He npo-
eepun. MOXHO NpepnonoxuTh,
4TO 1 OH, u NpKc nonaranu, 4To
ecnm IMK, kak v anekrpuyec-
KWiA TOK, C OOWHaKOBOW CKOPO-

"npocTtynaioT” OTAeNbHbIE PaunoHanuaa-
TOpCcKkWe “Tenerpadubie” npeioXeHuns,
HanpyUMep, No WCKPOTaLLEHWUIO KOHTAKTOB
pene WyHTUPYIoWMMY pe3ncTopamv v op.
OpHako, KaK yXXe CKa3aHo, He BCe Nony4u-
JIOCb rMaakKo.

Mpuc Haxopuncs B XOPOLWMWX Hay4HO-
TEXHUYECKMX N NPUSTENBCKMX OTHOLIEHWAX
C W3BECTHbBIM  @HrWICKUM  PU3NKOM
O. [. Nopxem (1851—1940). 3vamenn-
Thlid HeMeUkuin pursuk I lepy pabotamm,
npoeeaeHHbiMK B 1880-x ropax, skcnepu-
MEHTaNbHO [0Kasan pacnpocTpaHeHue
3MK B nycTOM NPOCTPaHCTBE CO CKOPO-
ctbio ceeta. MNocne storo Jlopxem Guino
nokasaHo pacnpoctpanesne 3MK B npo-
BOJIHUKAX W TAKXKE C TOW XE CKOPOCTHIO.

Cnegyet OTMETUTL, 4TO lMpuc v Jloax
OTHOCWIUCL K XapakTepHOMY L0718 HAayk
Tuny o6pa3oBaHHbLIX W BLICOKO3PYAMPO-
BaHHLIX PYKOBOAMTENE, HO HEQOCTATO4-
HO CNOCOBHBIX HA TEXHWYECKYIO pa3pabor-

CTLi0 "DeryT” no MeTannM4eckMm npoBo-
ham, 70 IMK Takxe noberyT u B OpPyrux
cpepnax, B TOM HYMCHe B TONWE 3EeMNN U BO-
Akl MpoxopuMocTs AMK CKBO3b 3EMITI0 U
soay MNpwc HagesncA MCrMonb3o0BaTh A1
CBSI3W C YroNbHLIMK LUaxTaMu ¥ NOABOM-
HeIMW nopkamu. Becbma BO3MOXHO, 4TO
MMEHHO NO3TOMY, N0 pekomMeHgaum Mpu-
ca, MapkoHw n Bnncan B NpeacTaeneHHbIi
nepewnii ab3ay N3 ownbouHoe nonoxe-
Hue 0 cnocobHocTM MK npoHuKaTh He-
pes 3emnio 1 BOLY M NOBTOPWI B KOHLE.

MonyTHO cnepyeT 3aMeTuTh, H4TO K TO-
MY BpEMeHW, KOraa MapkoHu coduHsan 3a-
aBKY, Jlopxem [1s CTEKNAHHOW TPYOKWu-
LeTekTopa ¢ MEeTanNM4ecKMM1M OnuiKamm
6N NpUaymaH TepMmne "korepep”, yreep-
AVBLUKIACS B aancHenwem, OaHako no co-
o6paxXeHaM NATeHTHOW YACTOThI 1 BEPO-
ATHLIX NpeTeH3unin Jlopxa aToT TEPMUH No
pacnopsxxexnio MNpuca He 66N ncnonL3o-
BaH MapkoHu.

MNMpopsuXxeHue K ycnexy

B aeTO6Morpadum Mapronn coobuiaer,
410 MPUC HEOQHOKPATHO HABNIORAN BKAKD-
YeHue U TECTUPOBaHME ero NpuemMHo-ne-
penawmx Npubopos B NOMELLEHUSX TEeX-
HU4ECKOW cnyxOul TenerpadHOro Begom-
ctea. B vione 1896 r o nonpocwun npoee-
CTW hQemoHCTpawwo paboTe annaparypbl
nepen OTBETCTBEHHLIMA COTPYAHUKAMK
NloHaoHCKOro OTOEeNeHUs OpPraHu3auuu.
Beinv nokaszams nepenada v NpueM Km-
NYNLCHBIX CWIHANOB8 B 3[aHWAX, OTCTOS-
wwmx Ha 400 m Torpa xe MNpwuc pacnops-
LM npyepemaTes kK MapkoHu accucTedTa
— BLICORORBANMOMLIMPOBEHHOIO MHXEHe-
pa-tenerpagwcra [lx. Kemna (1858—
1933) Ow cran NOXU3HEHHBIM MNOMOLLIHW-
KOM M pyxosoamTenem pana padory Map-
KoHWA. Mix oBowx MOXHO BUOETE Ha pUc. 2
2-# c. obnomxn (MapkoHw cnpasa).

Beino peweHo NpurmacuTe NpeacTasm-
TENEE apsese M proTa Ha CMOTP HOBOIA TEX-



HUKK cBsian. Ucnbimanus npoxoamnu 2 cex-
Tabpsa 1896 r. B mecteuke Concbepu nop,
Noxposom (130 km Ha 1or) npy GonbLoA
ayamTopun. M3BecTHo, 4TO NepeaaTyvk Co-
crosn w3 eeipabareisaowwein 3C camouH-
aykumm katywkm [ Pymkopda (1803—
1877), coeMHEeHHOW C paspanHUKOM, aHa-
NOTM4HBIM pa3paboTanHomy Purv B Bono-
Hbe. MNoka3aHbi GbiNn HECKONBKO MOaMgMN-
Kauwin nprubopoB: nepefaloLme YCTPOonCT-
B3 C aHTEHHAMW M3 ANWHHOTO NPOBOAA W B
eunne napabonuyeckoro pedrnekTopa,
npencraeneHHoro Ha puc. 3 2-i c. 06-
NOXKW 1 vMetowero rabaputel 61 (wwpu-
Ha )= 81 (BbicoTa) x 30 (rybuHa) cm; npu-
EMHWKW C MedataiolmM  MEXaHW3MOM
(MM), kak Ha puc. 4, v aHTeHHaMy B BUaOe
LNWHHOMO Npoeopa u napabonuyeckoro
pednektopa 61x81x30 cm, Ho Ges NM, kak
Ha pmc. 5. H1 B 01HOM U3 NPUEMHWKOB He
BbinK NMpUMEHeHs! ykadanHele B Texcte M3
nnockue MeTaNM4Yeckne nnacTuHbl, npu-
coenuHeHHbIe K Tpyoke-aetekTopy. Cxemb!
NPUEMHMKOB HE PacKpbiBaCh.

Peaynktatel UCnbitasmnil paszodaposani
BOEHHbIX. C TPEXMETPOROW HAPYXHOW aH-
TEHHOWU NPUEMHWKIA MO NOBUTL CUTHATb!
Ha paccTtosHum meHee 0,5 kM, 4TO NoTex-
UManbHbIX 3aKa34WMKOB HUKaK HE yaosne-
TBOpUno. MNepegat4vk 1 NPUEMHWK C Napa-
6onuyeckumy pednekTopaMu noka3lanu
OanbHOCTh 2,5 KM, HO npepcTaBuTenein
¢noTa TOXe He YCTPOWIW, NoCKONLKY pe-
dnekTopal TpeboBanu OpPUEHTUPOBaHWA
Lpyr Ha Opyra, 4To HA TULIBYLLEM CYOHE
obecneynTb NOMTKU HEBO3MOXHO. o 3Tolh
npu4MHE B AanbHelllem pednexkTopHbie
aHTEHHBbI NPUMEHSTIM TONBKO Ha Cylue s
CcTaumoHapHbix 0GbLEKTOB.

Cneayoujan BCTPeHa C BOBHHBIMM NMpo-
xopuna B mapte 1897 r. takxe B ConcGe-
pw. MNpowcwenwee TaM Crano W3BECTHO
KOppPEeCnoHOeHTaM HEKOTOpLIX raser, Ha-
3BaBLWMM COBbITME "aTTPakuMOHOM”. AH-
TeHHa NpreMHuka nnuHon 40 m Beina nop-
HATA Ha BLICOTY rasoBbiM BannoHoM ("Mu-
HMBO3AYLWHbIM Wwapom™). OpHako pnans-
HOCTb NPUEMa BCE PaBHO HE NMpPEeBwICKNa
5 kM. MpuemMHo-nepepalowme yeTpoicTea
C pednekropaMn B MCNEITAHWAX He y4acT-
BoBanu. B npakTu4eckylo BO3MOXHOCTH
IKCTYaTaumm TEXHWKWM HOBOrO BUMAA CBSA-
31 BOEHHbIE OMATh XE He MoBepunu.

B pHeBHuKke Kemna, KOTOPbIA OH Hayan
BecTu ¢ wiona 1896 r., 3anucawHo, 4TO No
npegnoxexuio NMpuca 12 nexabpn 1896 . B
KoH¢pepeHu-3ane (Toynbee Hall) floHpon-
ckoro dunadTponuyeckoro obpasosa-
TENBEHOMO WHCTUTYTA, PacrnoNOXeHHOro B
BOCTOYHOW 4acTu ropofa, COCTOsNoCh
nepeoe oguuuankHoe nybnuyHoe npea-
craenenve GecnpoBonoYHON Tenerpadun.
WHTepecyiolmecs COBPEMEHHBIMUW OCTU-
HEHUAMW HEMHOMOHNCNEHHBIE NPeACTaBN-
TENW HAYYHON WHTENIMIEeHUMU W NPeccsl
YBUAENW 33KPLITHIE YEPHHIE ALLMKKN, C KO-
TOpbLIMK pacxaxueanu MNpuc Ha cueHe u
Mapkonw B 3ane. MNpu Haxatum MNpyucom
TenerpadHoro kniua y Mapkoun cpaba-
ThIBAI PACNONOXEHHLIN HaBepxy kopnyca
3BOHOK, KOTOPBIV BUOEH Ha puc. 4 2-f c.
o6noxku. JemoHcTpaumn npouseenu
cuneHoe snedYarneduve. Nybnuke noHpasm-
nace mManepa noeepeHws Mapkowu. Ha
Opyroil neHb B rasetax NosBunMch no-
XBaJibHBIE CTaTby, BNEePBLIE YNIOMUHaBLUME
MapkoHn B wupokon npecce. PoHab
MARCONI CORPORATION 1e pacnonara-
10T KOMWSAMW CTaTer-OTKIMKOEB Ha CoObbl-

TVe, npouclieplee B KOHUE
1896 .

Bo BCEX NepBbix QEMOHCT-
paumax 6ecnpoBOHON Nprem-
HO-NepeaaLLel annaparypbl C
NEKUMAMM U pPa3bACHEHWAMMK
seicTynan Mpuc. He penanock
HUKaKux cooblueHnii 0 noaaH-
HOW 3aABKe Ha NaTeHT WU NPoBC-
Mol camum MNpucom ee 3ake-
neptnze no nopy4enunio Brb.
MapkoHn npeacrasnancs npu-
CYTCTBYIOLUMM BCEro nuwb no-
[A0WKMM HAaoexabl acCUCTEH-
TOM, MOMYANIMBO BbIMNOHAK-
MM pacnopsikenns [puca.

MocrdakTym

W3 Bcero BbilLECKasaHHOro
MOXHO GOEenaTh BHBOA, MOBTO-
pue, 4to B N3 Ne 12039 He pa-
Hbl CXEMBI M YEPTEXW annaparty-

phl, TEKCTOBas 4acTb “rpewmnt”
Hecypa3uvueil, penkoil ans Ta-
KOro popa oduuUMansHex onu-
CaHWin, He COOEPXWUT CBA3HOro
W NOHATHOrO M3noxexHua pabo-
Thbl MPUEMHMKE, BOKPYT CXEMBI U
KOHCTPYKLUMKW KOTOPOro, cober-
BEHHO, W MAOYT CNOPBI BOT YXe
6onee 100 net. Ha ecex cean-
cax CBA3W, nposeneHHbix Mpu-
com 1 Mapkonw B 1896 r., cy-
wecreo naobpeTeHns He pac-
KpLIBANoChb, CXEMbl YCTPOWCTB
TaKxXe He [LOBENoch BUAETb HU-
komy. OgHako HeKMe KOHKpeT-
HbIE NepeaaT4KM 1 NPUeMHINKN
6bin1. BO3MOXHO, 4TO U Te ca-
Mbie U3 "konnexumMm MapkoHu”,
natvpoeaHHbie 1896 r., HbiHe
xpaHawmecs B8 my3see Okc-
¢opackoro yHueepcuteta. Ho
DOBEPSTL 3TOMY NONHOCTHIO HE
cnenyer. Oxm He cHabxenbl fo-
KYMEHTaMM, NOKa3bLIBAKOLLMMW
npuesaky ux k 1896 r., v 6onee
MOXOXW Ha annapars, U3roToe-
JleHHble B NoCnenyoLwve roasbt.

Ha ocHoBaHUW M3NOXKEHHOTO
MOXHO Cy[IUTh, 4TO MO NPOLLECT-
Bun 20 mecauer Nocne BbICTyM-
nenust MNonoBa Ha 3acepaHum
P®XO y Mpuca n Mapkoxu elle
He Beino "n3obpeTenns paauro”.
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N8 W NOCTYNAET Ha KOHBepTep.

NMpuem CNyTHMKOBOroO BellaHUs
B MockBe n MockoBckon oonactum
CNyTHMKM, AHTEHHbI, KOHBEpPTEPbI

Uu. MOPO30B, r. Mocksa

CurHansl Kakvx CryTHMKOB MOXHO npuHaTte 8 Mockee m Mockos-
ckoii obnactu? Kakue aHTeHHBl NpuU 3TOM HYXHO WCMOMAL30BaTe?
Tpynnel pecusepoB U Mx Bo3moxHocTu? Yro Tpebyercs umers Ans
npuema cnyTHUKOBbIx kaHanoB? 06 aTux U gpyrux sonpocax noigeTt

peus B ny6nukyemoi 34ech crartse.

aK U3BECTHO, CNyTHWMKOBOE Beia-

“Hue — 3TO nepena4a Yepes CnyTHUK-
PETPAHCNSTOP, HanpuMep, CUrHanoe Te-
NEBU3NOHHOIO M306paXeHns U 3BYKOBOrQ
CONPOBOXAEHUs OT HA3EMHbIX nepepan-
KX cTaHumWiA nons3osatenam. CTpykTyp-
HaA CXeMa CUCTEMbI CNYTHWUKOBOIO BeLla-
HWA Nokasada Ha puc. 1. KoanposaHHbIi
CUrHan K3 CTyamu rnocTynaer no kabenio
Ha nNepefaloLLMii LEHTP, @ 3aTEM Ha nepe-
DAoLy aHTeHHyY, KOTOpas HanpasneHa
Ha cnyTHUK-peTpaxcnaTop. Owva-

HEM napameTpst opOUTHl CNYTHUKOE M3-
meHsaoTes. [ BOCCTaHOBNEHWS MEepBo-
HaYanbHOW OPBUTLI HA HWUX YCTAHOBNEHbLI
newrarenu koppekuyn. Cpok skcrninyara-
UMK CMyTHMKA  MOXET  [OCTUrarb
10...15 net.

TeneeewaHne CO CrNyTHUKOE BEETCH
B OBYX dopMaTax: aHanoroeom 1M uMdpo-
BoM. OpHako BBMAY HEBLICOKOIO Ka4ecTea
KapTUHKM YWMCIO aHanoroebiX KaHanoe He-
3HAaYMTENLHO M NPOAOIKaeT coKpawaTh-

CrMYTHWK BELLAET W OTE4YECTBEHHBIIN Npo-
saiipep HTB+. Bcero — Gonee 100 poc-
CUACKMX W NYYLWNX EBPONENCKUX TENEBN-
3MOHHBIX KaHanos. TemaTuka camas pas-
Hoobpa3Has: GunbMbl, My3bika, cepvansl,
CNopT, NyTELEeCTBUsSi, MMP XUBOTHLIX, UC-
TOpuA, Hayka, Buanec, nonuTvKa, penu-
WA, NETCKWE KaHanbl, 3p0TWKa. YMcno ka-
HalOB MOCTOAHHO YBenuuyueaetca. Mpu
HANMYMW JOMaLUHEero KMHoTearpa MOXHO
NPOC/YLWMBATE 3BYKOBOE CONPOBOXAEHWNE
B popmare Dolby Digital AC3. Moytk BCe
KaHanbl ¢ Nepesofom Ha PYCCKWA A3bIK.
JemoHcTpauma GUNbMOB He npepbiBaeT-
ca peknamoi. Ectb "anekTpOonHbiA rua”
C KpaTkoi aHHOTaumel nepepad. Tpu ka-
Hana eefyT TeCTOBOE BewaHue B popma-
Te TBY (reneBvieHWe BbICOKOW 4eTKOC-
TH). [NaHMpyeTca OTKPLITE MX PerynapHoe
sewaHve. Bee kananol, kpome nudopma-
LMOHHOr 0, 3aKpbiThl KOAWPOBKOI Viaccess
2.5. ins npocMoTpa HeoBxoAumo 3aKnio-
4YWTH AOTOBOP C KOMNaHuen u npuobpectn
KapTy YCNOBHOro onycka.

BTopoir poccuiicknian npoeaigep, ee-
LWaowwin - yepes 3TOT  CNyTHWK, —
TPUKONOP TB. B nHacrosiuee Bpema OH
nepenaer naket U3 14 kaHanos ueHTpank-
HOro TeneeuaeHws. Kanansl, kpo-

METP 3TOI aHTeHHbI OObINHO paBeH
3...5 m. MocnanHein curHan npu-
HWMaETCA aHTEHHOW CnyTHWKA, 06-
pabaTbiBaeTCs B HEM TPaHCNoHOE-
POM W BHOBb NOCHUAETCA UM Ha
3emnio. Cwruan ynaenuBaeTcs
NPWEMHOI aHTEHHOW NOJNb30BaTe-

OCHOBHOE Ha3Ha4YeHne KOHBep-
TEpa — MNepeHoc CrekTpa curHana
M3  CNyTHWMKOBOrQ  MHTEpBana
10...13 I'Tu B paanoONaCTOTHLIN WH-
repsan 900...1200 M. C euixona
KOHBEpTEepa CUrHan npuxoouT Ha
CMYTHWKOBBIA NMPUEMHWK-PECHBED.
OH pekopupyeT curHan u npeobpa-
3yeT ero B aHanorosble, KOTopbie
nocTynaloT Ha HY ayomo- » Buaeo-

CrymHuK -
“'-"-"1;1.1 mpaﬁmﬁmﬂp
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ME WMHGMOPMaUMOHHOr0, 3aKpbIThl
koaupoekoii DRE Crypt. AGoHeHT-
cKan nnara 3a NpocMoTP OTCYTCT-
BYET, OHa BXOAMT B CTOMMOCTL pe-
cueepa. [flna npuvemMa nakerta
TPUKOJOP mcrons3yioT pecuse-
pet DRE 4000, DRE 5000 co ectpo-
eHHbiM Aekonepom DRE Crypt.
MpoCMOTP BO3MOXEH W HA APYTUX
pecueepax, umewlimx cnotr C1
ons nopkniodersusa CAM-moayns
(0 Hem Hwuxe). [oONonHUTENsHO
HyXHO npwobpectn moayns DRE
Crypt ¢ KapToi YCNOBHOIO Aonyc-
ka. BHewHWA Bua MOAayna C Kap-
TOW nNPEencTaeBfeH Ha pPHC. 2.
B 2007 r. koMnasua nnaHupyer
BKOYMTE B Naker euwe 14 kana-

Bxoas Teneemsopa. Kpome Tene-
BU3WOHHBIX CUrHANOB, CNYyTHWKW
PEeTPaHCNVMpYIoT W paavoseLla-
TensHeie. Mepeknioyervie Ha obpa-
60TKY nocnepHVX B pecreepe npo-
nexoauT no komawge c NAay.

MpyHUMaTL CurHan co CriyTHW-
K& MOXHO M Ha KOMMbIOTEP, WC-
nonb3ys Tak Haswsaemsie DVB
kaptol SS1 n SS2. KapTty ycTanae-
NWBAIOT B KOMNbloTEP. Ha Heit Ha-
XOOWUTCA TIOHEP, K KOTOpPOMY Nog-
KJTIOHYAIOT CNYTHUKOBYIO BHTEHHY.
Mpw 3TOM ANS NEKOAMPOBaHWA
n 06paboTkM BuOeocurHana wc-
NOnb3yOT BLIMUCIUTENbHLIE MOLL-
HOCTM KOMIMbIOTEPA.

CnyTHWKKM pacrnosioXeHs! Ha reo-

Puc. 2

cTaunmoHapHoM opbuTe BLICOTOW
okono 36000 km. MaeecTHO, 4TO yrnoeas
CKOpPOCTb ZIBUXEHWA CMNYTHUKOB Ha HEW
paBHa CKOpoCTWM BpauieHus 3emnu. Mo-
3TOMY CMYTHUK Kak Bbl NOCTOSHHO BUCUT
Hapn onpeneneHHOn TOYKOMA 3eMHOon no-
BEPXHOCTW W OTNaaaeT HeobxopumocTb
YCTaHOBKK Ha NPUeMHON aHTeHHe cnegs-
e cuctemel. [BUXEHWe B Bakyyme Ha
opbuTe NPOMCXOAWUT OUTENEHOE Bpemsi
6es aarpar aHeprun. 3neprun, Bripaba-
ThiBaEMas CONHeuHbIMK BaTapenamm, pac-
XOOYeTCA B OCHOBHOM npuemonepena-
e annapartypoil. KoHeyHo, co Bpeme-

cs. [POMBILLNEHHOCTL YXE AaBHO Npekpa-
TWNa BbIMYCK aHanoroebiXx PECMBEPOB, No-
3TOMY B CTATbE Peyb MAET TONLKO O Lud-
poBbix. Bcero Ha reoctaumoHapHoM opom-
Te HaxoanTes okono 70 cnyTHukoe. OpHa-
KO no psny obcToaTenscTe (3oHa obcny-
XKUBEHWSA, Yron HaknoHa opbutet, AnameTp
NPUEMHOM aHTeHHbI U ap.) B Mockee v 06-
nacTv BOZMOXEH NPUMeM CUrHanoe npw-
mepHo © 10. Hanbonee nonynapHe: cneay-
HOLLWE M3 HUX.

Eutelsat W4. BoamoxeH npuem aw-
TeHHoOW auametpom 60 cm. Yepes avor

NOB, HO YXE NAATHbIX.
Kpome nnarHeix 3akpbiThix,
CO CNYTHUKA OTKPLITO TPaHCMpY-
eTcs 14 TenesmanoHHbIX n 5 pa-
pMoBewaTenbHbIX KAHaNos.

Hot Bird. Heobxopumbiidi oua-
mMeTp aHteHHsl — 90 cMm. 310 —
rPYNNUPOBKA W3 MATK CrYTHUKOB,
Bcero — 6onee 1500 TeneBnamnoH-
HBEIX KaHanoeB, U3 HWX — OKONo
450 OTKpLITHX, Cpean KOTOpLIX
oxono 20 pycckonsbitHbIX. TpaHc-
nvpyeTca cBuilwe 300 umdposbix
paavocTaHumid. [pocMoTp 3akphbl-
ThiX KAHANOB BO3MOXEH NPW Han-
4K KapThl gonycka. 3oHa npuema
paccyuTaHa B OCHOBHOM Ha eBpo-
nenckux aputeneil. Ha HekoTopoie

" kadansl, Hanpumep, RTVi, SexView,
KAPTH MOXHO Nprobpectn 1 B Poccuu.

AstralE-1H/2C/1KR 19,2° B. A.
Npwem obecneuneaeTca Ha aHTeHHy Aua-
meTpom 1,2 m. TpanHcnupyeTcs CBhille
400 xananos, npuyemM okono 100 oTkphi-
ThiX.

3kcnpecc AM22 53° B. a. Ouametp
npuemHoin aHrenHst — 90 cm. Okono
30 pyccKoa3bIuHbIX KaHANOE.

Sirius2/3 5° B. a. JuameTp anTeH-
He — 90 cm. MpumepHo 30 kananos,
M3 HUX 5 PYCCKOA3LIMHBIX U 9 HA YKpauH-
CKXOM R3bIKE.



KoHeyHo, nHdopMauma 0 Yucne Kada-
OB Ha CNYTHWKAaxX opueHTMpoBo4Haa. Jeno
B TOM, HTO CUTYaUMA MEHAETCA eXeOHeB-
HO. HekoTopbie KaHank! yXoOT, B3aMeH no-
ABNAIOTCA HOBBIE, MEHSIOTCH KOOMPOBKA,
4acToTa TpaHcnoHaepa v Apyrve napamer-
pbl. Oneparuenyio uHdopmaumio ob name-
HEHWAX Ha CNyTHWKaX MOXHO NONY4uTb
B cetm WHTepHer, Hanpumep, Ha cainte
<http://www.sat-digest.com>.

Ans nons3osareneil B npogaxe ectb
KOMIJIeKTbl 418 CaMOCTOATENLHON yoTa-
HOBKWM NPUEMHOI CUCTEMBI. B KOMMnexT
BXOAWUT BCe Heobxopvmoe: pecvBep, aH-
TEHHA C KPOHLWTEAHOM ANA KPeruieHus,
KOHBEPTEDP, aHTEHHBIN Kabenb, LWTekepo.
Liena komnnekta — 8...10 Teic. pyd. OHa
33aBUCWT B OCHOBHOM OT TWUNa pecuBepa
W ovameTtpa aHTeHHs. Kpome Toro, nme-
I0TCA KOMMJIEKTH AN NpuUema cursana
OLHOBPEMEHHO C HECKOJILKMX CyTHUKOB
C MUCNOMNb30BaHNEM NOBOPOTHON aHTEHHbI
nnn MynsTUUAoE (0 HuX Huxe). Liena Ta-
KMX KOMNNEKTOR Ha 3...5 Teic. pyb. BhiLLE.

Ana nonk3oearenei, Aenaowmx nep-
BbIE LWArM, PEKOMEHOYETCA Ha4aTk C HacT-
poiikn Ha cnyTHukn Hot Bird. W BoT nove-
my. Bo-nepebix, — OTHOCUTENBHARA NpPO-
cToTa HacTpoikn. MeTonuka HaCcTPOMKK,
TWN KOHBEpPTepa, napameTpbl TPaHCNoH-
JepoB MMEITCA B NONYNAPHON nuTepary-
pe. Bo-BTOpHIX, — 6ONbLIOE YUCNO OTKPbI-
Toix (6ecnnatHbix) kaHanos. W B-TpeTk-
WX, — HaNWYME PYCCKOA3LIYHBIX KAHANOB:
OPT Mnaneta, PTP MNnanera, K+, Muz Box
Russian, Aoxapus, TBN, RTViwv gp.

Jo nokynku crnytHukoBOoro o6opyno-
BaHuA HeobxoauMo yBeauTbCcA B BO3-
MOXHOCTW NpUeMa CUrHanoe B MecTe yc-
TAHOBKW aHTeHHsl. B roro-sanagHom wHa-

Tabnuua 1
s
g $ B | €2 : g
g gz § - 3 3
8 g5 £3 §§ id
c £6 =4 =lEE
© [
Eutelsat W4
MUER=EER ] 182 |26,5
Astra 2C
Astra 1E
Astra 1F
192 — 2=e—1120—200| 202 | 24
Astra 1TH
Astra 1KR
16,0 E | Eutelsat W2 60 2056 | 236
Hot Bird 1
Hot Bird 2
13,0E| HotBird3d | 90—120 | 209 | 23
Hot Bird 4
Hot Bird 5
10,0 E| Eutetsat W1 120 212 | 22
7.0E | Eutelsat W3 60 2156 | 21
Sirius 2
50E Shge s | 120—150| 218 | 20
Thor 2 180—200
1,0W Thor 3 60 224 | 18
Intelsat 707 | 90—160
40W | Amos1 90 227 (166

HOCTU npwema. lNapameTpsl yCTaHOBKW
aHTeHH Ha Hawbonee nonynspHLie CnyT-
HUKKM ons Mockeol M oBnacTti ykasaubi
e rTabn. 1.

NpueMHsie CNyTHUKOBbLIE AHTEHHHI
npeaHasHayeHbl N8 KOHUEHTpauum ane-
KTPOMarHUTHbIX BOMH CO CRyTHUKa-peT-
paHcnaTopa. BHewHwi Bua, Hanpumep,
anteHH ¢upmel CYNPAJT nokasaH Ha

puc. 3, a Ux TUNBI U NapaMeTpsl Nepe-
yucrneHsl B Tabn. 2. 3epkano aHTeHHbl
npeactaenset coboin napabonown Bpa-
weHus. 3a okpymyio GopmMy ee ewe Ha-
abiBaloT "Tapenkoi”. Mo cytun, ato cobu-
paiowan nuHaa, B GokansHol NNoCKOCTH
KOTOPOI Haxo MTCs COBCTEBEHHO Npuem-
Haga aHTeHHa, HaNpuMep, Tak, Kak BUaHO
Ha puc. 4. 3TO METANNWHECKUIA LUTLIPEK
anuHoli okono 12 mm. WMutepsean pabo-

M -
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npasneHnn He AoMmkHO BbiTh NpenaT-
CTEWA B BWE BO3BbILLEHHOCTEN, ne-
PEBLEB, 3NaHWIA W OPYrMX COOpYXe-
HU. Camyio npocTyi NPOBEPKY
MOXHO BbINMONHWUTE, MCNONb3Ys KOM-
nac, nuHeRky U TpaHcnopTup. Kpo-
Me 3Toro, HeobxoouMO 2HaTL asu-
MYT (HanpasneHuwe Ha CnyTHUK)
W Yron MecTa (BO3BHILLEHME CMYTHWU-
Ka Haf ropwaoHTtom). [ns Mockssl
(55,75° c. w. 1 37,58° B. o) MarumT-
HbIiA a3umMmyT cnyTtHUKOR Hot Bird pa-
BEH OPUEHTUPOBOYHO 209°, yron me-
cra — 23°. Ha MecTe ycTaHOBKM aH-
TEHHbI MO KOMnNacy OTME4YaloT Ha-
npaenesne 209°. B septukansHOM
MNOCKOCTW Ha 3TO HanpaeneHue yc-
TaHaenueawT TpavcnopTuvp. Mpwu-
KN1aabiBaloT K HeMY NMHEWKY W Bbl-

Qbeernmte [pawodoxyeunie

(Puc. 3]

yux vactor — 10,7...12, 75Ty
(Ku awanaaoH). YunTteiBan 60nb-
wue noTepu B aHTeHHOM kabene
Ha Takow 4acToTe, nepenarts Cur-
Han c aHTeHHbl Hanpamyto, 6es3
npeobpa3oBaHns, Ha Bxog pecu-
Bepa cnoxHo. lMostomy cnekrp
CUrHana nepeHocuTCs YCTpoicT-
BOM, Ha3uBaEMuM KOHBEpTE-
poM, cHasana Ha Gonee HM3KyK
4acToTy, ONs KOTOpPOW noTtepu
B kabene meHblUe, a 3arteM yxe
nepepaetca Ha pecueep. KoHcT-
PYKTUBHO LWTHLIPEK pacronaraior
HENOCPELCTEEHHO B KOpnyce
KOHBepTepa. 3epKano aHTeHHb!
W3roTaenuBaloT M3 anomMuHua
wnn cranu. MNoBEepxHOCTL 3epka-

crasnsioT yron 23°. Ckonbas Barns-
JOM MO AMHERKe, BU3yanbHO NpoBEepsioT
OTCYTCTBME Nperpag.

Ecnu Het komnaca, HanpaeneHve Ha
CNYTHUK MOXHO onpenenuts u no Conux-
uy. [ina Hot Bird oHO coBnapaet ¢ nono-
»eHnem ConHua e 14.00 no gekpetHoMy
(3vmHemy) Bpemenn. Ecnn npenarcrena
OTCYTCTBYIOT — yCTAHOBK& aHTEeHHbI BO3-
MoxHa. OTnensHoO CTOSWME AepeBbs C
PEenKoi KPOHOW ocnabnaior curHan npu-
MEPHO Ha TpeTk. B atom cnysae npuem
BO3MOXEH, HO C YBENWYEHHHIM AWamMeT-
poMm anTeHHel. Ecnn xe Hanpaenenne ne-
PEKPLITO MOAHOCTbIO, HEOBXOAWMO Bbi-
Opares Opyroe MeECTO yCTAaHOBKW WUNW yC-
TAHOBUTL @HTEHHY Ha Kpbilly. B cnoxHbix
CcUTYaumsx nyulle npurnacuTte cneuma-
nmMcToB. OHKM U3MEpPAT YpoBeHb CUrHana
¥ AanyT 00bEeKTUBHYIO OLIEHKY BO3MOX-

Tabnuuya 2
a
T oErd G
= | 3F i Bt
§ | 1B |33 &3
e 32 lg 5 ® S
£ c§ 238 68
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i
CTB-0.611] 062065 | 35,9 | 300(fD=0,5)
CTB-0,9-11| 0,9x1 391 450(f/D=0,5)
CTB-1,2-11] 1,2x1,34 | 41,2 | 600(fiD=0,5)
CTB1,811| 18x2 | 46,3 |1035(D=0,575)
CTB-24-11| 2.4-2,7 | 47,6 | 1380(7/D=0,575)

Jia 3alMuieHa OT pXaByuHbl ad-
TUKOPPO3MAHBIM NOKPBITUEM.

Puc. 5!
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Puc. 7

POBKW WM NAAEHWIO YPOBHA CUr-
Hana Ha BXxoge pecuBepa.
Dna ynobcTea nonb3oearens
B KOHCTPYKLMW aHTEHHBI Npeay-
CMOTPEHO YCTPOWCTBO Kpene-
HWA KOHBEPTEpPa W YCTPOWUCTEOD
KPEnneHusa aHTeHHbI K MayTe.

BHelwHwin BuUg KOHBEpTEpa
npeacTaened Ha pume. 5. Kak
yXe YoMMHANocb, KOHBepTe-
PhI CnyxaT ona nepeHoca cne-
KTpa curHdana wa cryTHMKOBOrQ
Iwvanasona Ku 10,7...12,75 Ty,
B paavo4acTOTHRIA MHTEepBan
910...2150 My, OnHoBpeMeH-
| HO NPOUCXOQMT YCUNEHWE CUr-

Hana. Aunanas3ox Ku pasbut Ha

e ' nea nopgavanasoHa: High Band

(11,7...12,75TTu) » Low Band (10,7...
11,7 ITu). CooTRETCTREHHO W KOHBEpTE-
pbl BBINYCKAIOT OOHO- W [BYXAWanasoH-
HbIE; OHW COOEpPXaT ABa OCHOBHbLIX yana:
reTepoauH 1 CMecuTenb.

B 3aBucvmocTM OT nonapyaaumm cur-
Hana pasnu4aloT KOHBepTepbl NMHENHOM
M Kpyroeoi nonapusauyn. KoHeeprepst
C pasHoi nonapusaumeil He B3anMosame-
HAemMBl. By nonapuaaumn curiana obs-
3aTenbHO yKasbisaior B nybnukyembix, B
yactHoCcTM B WMHTepHere, CNyTHWMKOBLIX
Tabnuuax. Tak, HanpuMep, BCce eBponen-
ckne npoeanpepsl ¢ Hot Bird paGoraior
C NMHEWHON nonspu3auven, a poccuin-
ckue npoeannepst HTB+ n TPUKONOP —
¢ kpyroeoi. MHTepsan pabosmx YacToT
W Nonsapuvaauus  yKasaHbl Ha
kopnyce koHeeptepa. fluHen-
Has NoNSpM3aLUns, B CBOIO 04e-
penb, MOXeT ObiTb rOpuUacH-
TansHon (H) v BepTUKaNbHOW
(V). MNepexnioyeHme ux npounc-
XOOUT B KOHBEPTEPE MO KOMaH-
e c pecueepa.

OavH U3 OCHOBHBIX NapamMeT-
poB KoHBepTepa — ko3adpduun-
eHT WYmMa, KOTOpbIA XapakTepu-
ayet cnocobHOCTL KOHBEPTepa
npUHUMaTh cnabble CUrHanbi.
Y nyqwmnx mopenei 3ToT noka-
satens — meree 0,3 pb. 3tor

napameTp vmeer GonblUoe NpakTu4eckoe
3HauveHue. Hanpumep, Ha aHTeHHy Duame-
TPOM 1,2 M C KOHBEPTEPOM, WMEKLLVM
koapuumeHT wyma 0,5 ab, moxHo npu-
HUMAaTE TAKOE Xe YMCNO KaHanoe, Kak Ha
aHTenHy nuametpom 90 cM v koHBepTe-
pom ¢ koaduumenTom wyma 0,3 ab!
BonbwmmM HEAOCTATKOM CTapbIX CnyT-
HWKOBbIX 8HTEHH MOXHO Ha3eaTb HEBO3-
MOXHOCTb NOAKITIOHEHWA K OOHOMY KOH-
BepTepy Neyx pecueepos. Ho B HacTos-
Ljee BpeMs B Npofaxe nofBMIIMCE KOH-
BepTepsbl C ABYMS 1 Gonee He3aBUCUMBbI-
MK BHIXOOEMMW, YTO NO3BONSeT 0BOUTUCHL
6e3 YyCTaHOBKU [ONONHUTENBHON aHTeH-
Hbl. Ha puc. 6 nokaszaH koHBepTep, pac-
CHMTaHHBIA Ha NOAKNINYEHWE YeTbipex He-
3aBUCUMbIX APYT OT Apyra pecveepoB. AH-
TEHHBIM MOXET CNyXuTb Kabens ¢ Mansi-

LF_"?E.__I' 10,

OOBINHO MCNONL3YIOT aHTEHHH OBYX
BWOOB: NPAMOQOKYCHBIE M OQCETHLIE
(cm. puc. 3). OdcerHbie MMEIDT paa npe-
MMYLLIECTE Nepef, NPAMOGOKYCHBIMWA: KOH-
BEPTEP PacnonOXeH HWXEe 3epkana u He
3aTEHNET Ero (3T0 BaXHO ANa HeGOoNbLUMX
aHTEHH, [WaMETP KOTOPBLIX HE NPEeBbILLaeT
ABYX METPOB), B paGo4emM NonoxeHuW 3ep-
Kano CTOMT MOYTU BEPTUKANLHO, YTO WC-
KIIO4aeT HakoreHwe B Hem atMocdepHbix
0CafKoB B BMAE OOXASA W CHera.

YpoBeHe curHana Ha Bxoae pecueepa
33BUCUT OT OMaMeTpa 3epkana aHTeHHb!.
OpHako € YyBENIMYEeHWEM aHTEeHHbl Pe3ko
BO3pacTaer He TONbKO ee CTOMMOCTD,
HO W BETPOBRas Harpyska. 310 BbiHYXAaeT
NPUHUMAaTh JONONHWUTENbHBIE, YACTO A0PO-
rOCTOALLME MEPbI MO YCUNEHWIO KPENNEHUA.

Ocobuie TpeGoBaHWA nNpenbLRBNAIT
K TONHOCTW W3roTOBNEHWA 3epkana u oT-
CYTCTEMIO HA HEM MEXaHWHECKUX MNOBPEX-
OeHWA B BUOE BMATWH, CKOJOB, BblIGOWH.
Bce oHv NpuBOAAT K yXyAweHnio GoKycn-




MW MOTEPAMK, NBOMHON 3KPaHMPOB-
KOW W BONHOBLIM CONPOTUBIEHUEM
75 Om, npegoHadHa4YeHHbln  ans
CNYTHUKOBOTO obGopynosaHms.
Mapkun kabens: Cavel, SAT, RG-6
W op. AHTeHHbIA kabenk nogxmoya- |
0T K KOHBEpTEpYy CTaHOapTHbIM
F-koHHEKTOpOM.

TpaguumoHHbiil cnocob npuema |
"DOWH CNYTHUK — 0AHa aHTeHHa"
cymTaloT 1 Haubonee npegno4vTy-
TeNbHLIM A8 06eCcneYeHna Hauny-
wero npuema. Torna A8 KaxXOoro
M3 CNYTHUKOB MOXHO BhiBpatb on-
TUMAnNLHOE MNONOXEeHWe AHTEeHHbI
W KoHeepTepa. lNepeknioyeHve aH-
TEHH B TAKOM Clly4ae NponcxoauT
B aHTEHHOM Mepeknoyarene (omce-
re). Ha pue. 7 npepcrasned nepe-
KoYaTenb 4na YeTbipex KoHBepTe-
poB. KoMauabl Ha8 HEro nocTynawT
no aHreHHomy kabenio ¢ pecveepa.
Havmenosanue "gucer” npow3oiu-
no ot Haaeanws npotokona DISEqC |

Puc. 11/

(Digital Satellite Equipment Control), wc-
nonb3yeMoro Ans YNpaeneHus rnepexknio-
yarensamu. [ina nepenayu KoMaua Cnyxur
yactora 22 kfu. 3HaveHmnam 0 v 1 coor-
BETCTBYIOT pa3Hbie No AnnTentHoCcTWU no-
cuinkn. Kpome 6aiToB komawg, Kaxnas
NOCLINKa COOePXUT aapecHsiil 1 CTapTo-
8blii BaiiTol. MNpoTtokon yHWBEPCabHBIA.
OH xe obecne4YvBaeTr ynpaeneHWe KOH-
BEPTEPOM M NPUEOAOM NOBOPOTHOTO YCT-
poncTea.

NpuHUMaTE HECKONbKO CRYTHWKOB
MOXHO W Ha OAHO 3epKano, 418 Yero uc-
NoNb3YIT HECKONLKO KOHBEPTEpPOB, YC-
Ta@HOBNEHHbIX HA OFI,HDﬁ dHTEHHE W HACT-
POEHHbIX MHAWBUAYANLHO HA CBOW ChyT-
Huk, MNpucnocoBneHwe ans kpennexus
KOHBEPTEPOB HA AHTEHHE HAa3bLIBAIOT
mynsTudmaom. Ha pue. 8 nokazax ero
BHELWHWIA BUO, ANA OBYX KOHBEPTEPOSB,
a Ha pyc. 9 — X KpenneHue.

MpUHUKMN NpUema curHana ¢ MCnonbk-
30BAHWEM HECKONLKUX KOHBEPTEPOB MOo-
HATeH 13 pmc. 10. CurHansl co cnyTHW-
KOB, OTPa3aMBLWMWCL OT 3epkana aHTeHHbI,
GOKYCUPYIOTCA B pa3HblX Todkax. B Hux
M yCTaHaenuealoT koHeepTepsl. CurHans,
CHUMaemble ¢ Bokoebix 6nokoB, Nony4a-
IoTCA ocnaBneHHbiMKU Mo CPaBHEHWIO C
UEHTpanbHbIM, NO3TOMY LUEHTpanbHbiiA
KOHBEPTEP HaCcTPausaloT Ha CNYTHWMK C Ha-
WMEHBLUMM YpOoBHEM curHana. C yserom
ocnabneHwa AvameTp aHTeHHbl Bbibupa-
10T € 3anacoM. OBbIMHO MyNbTUhMAB YC-
TAHABNWBAIOT HA aHTEHHLI ANaMETPOM He
meHee 1,2 M. [pyroe Heobxogumoe yc-

noewe — cnynwn(u DOonNX-
Hbl BbITh PACNoNOXeHb Ha
opbute Hepaneko Opyr or
opyra. B npopaxe ecrtb
| MynbTUdUAB Ha KOMMNex-
| Thl cnyTHKKOB: Astra + Hot
Bird, Sirius + Hot Bird,
Astra + HTB lNmoc, Hot Bird
| + Astra + HTB MNnioc.
Mpuem OByX CNYTHUKOB
H& OOHy aHTeHHY BO3MO-
¥EH TaKxXe npy UCNonbL3o-
BAHWW COBOBHHOIO KOH-
seprepa. KoHCTpyKUMs COCTOMT M3 OBYX
KOHBEPTEPOB, OOBEOMHEHHEIX B OAHOM
kopnyce. OHW paseepHyTel NOA, onpeae-
NEeHHbIM YIMOM OAWH OTHOCWTENLHO OpY-
roro AnA NnpyMema KOHKPeTHOW napsi cryT-
HWKOB, Hanpumep, Hot Bird w Astra.
Ona kpennesns CABOEHHOrO KOHBEpPTEpAa
MyneTHduL He Tpebyetcs, ncnonb3yeTcs
LWITATHOR KPEenneHWe aHTeHHbl. JocTouH-
CTBO TAKOW KOHCTPYKUWW B TOM, YTO He
HyXHa I0CTUPOBKA KaXa0oro u3 KoHBepTe-
POB B OTAENBHOCTW. 3Ta Onepauus yxe
ELINONHEHA HA 3aBOAE-W3rOTOBUTENE.
BoamoxeH v npyem cnyTHUKOB Ha oa-
HY @HTeHHY 3a CYeT ee NoBOopoTa B ropu-
30HTANLHOWM NNOCKOCTU. AHTEHHY 3akpern-
NAOT Ha NOBOPOTHOM YCTPOWCTBE — ak-
TIOETOPE, KOTOPbLIA COCTOUT U3 3NeKTpo-
ABUrarens W npueoaa. Ynpaenser noso-
POTHLIM yCTpOWCTBOM no3uumnorep. OH
MOXET BbiTh BHINOMAHEH B BUAE OTOENLHO-
ro 6noka N BMOHTUPOEaH B pECUBEp.
YkasanHbiii cnocob ycTaHoBKW aHTeH-
Hbl HA3BLIBAIOT "NONAPHON Noaseckoin”. OH
NO3BONMAET NPUHWUMAaTbL BCE BUAWUMLIE
CNYTHWKW, Haxopswmecs Ha opbure. He-
pocrarkv: HeobxogumocTbe npuobperte-
HWS OONOAHUTENLHOMC obopynoBaHus
W CNOXHOCTh HACTPORKW aHTeHHbI. BHelw-
HWIA BUL, NOBOPOTHOMO YCTPOMCTBA npea-
craeneH Ha puc. 11, a paaMeueHre ero
Ha aHTeHHe — Ha puc. 12

(Oxonyaume cnenyer)

Penaktop — A. Mméﬁ;ron. rpaguxa — K. »&HA’II;PUJ-:!.
¢oro — asTopa

Puc. 12 I

na3garenbCcrso
«Hayka u TexHuka»

npennaraer KHUru
ansi paguonburenen

A, 10. Caynoa

TeneBu3aopbi:
PEMOHT,
aganrtauus,
MOOEepHU3aLMS

wan. 2-8, nepepat. 1 aon.

TEREBH30PL!

Gopmar: 140 x 205
Ofwem: 336c.
Uesa: 125 py6

A A, Wmeipes

PapwocTraHuma
CEOMMU pyKamu
+ CXeMbl

Dopmar: 140 x 205
O6vem: 144c. + Crenel

Uesa: 98 py6.

B. . BenonanoTxkog

500 cxem

LUinnoHckue

LUTYYKK
W HE TONBKO. ..

@opmar: 140 x 205
Obwem: 304c.
Llena: 153 pyf.

B. A. irnuenxko

500 cxem

ans paguonobureneil.
AucTasuymonHoe
ynpaeneHue
MOAENAMM

@opmar: 140 x 205
Obvem: 464c.

Lena: 241 pyh.

5 0 0 . A. N. Cemerm
500 cxem
MpueMHUuKK
NpuemHukK

wan. 2-e. nepepab. v gon,

Qopmar: 140 x 205
Obvem: 272c.
Uena: 109 py6

B 192029 C-Nevepbypr a/a 44
E-mail: nitmax@mail. wplus.net

®akc: (812)-567-70-25

OnroBwie npogaxu: 567-70-26
Yxpauua

Il 02166 Kves, yn. Kypuatosa, 9/21
(044)-516-38-66

E-mail: nits@voliacable.com

ans pagnonioburenei.

ana paprMomobuTenei.

.nit.com.ru
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QPAAMO°

"Papunoypnuuurenns” UK NAY

CNYTHUKOBOIo TIOHepa
C. NETPYCb, r. Kpemenuyr, YkpanHa

Ecnn k ogHOMYy CNyTHMKOBOMY pecuBepy (BugeomarHutopoHy
unnn DVD-npourpeiBarenio) nogknio4YeHoO HEeCKO/IbKO TesIeBU30p0oB,
pasmMeLeHHbIX B PA3HbIX KOMHAaTaXx, TO BO3HUKAaeT npobnema ynpas-
neHus, nockoneky npumeHenne UK NMNOY BoaMoxHO TonbKO B KOMHa-
Te, r4e ycraHoBneH 3TOT annapart. B aroun cutyauuu nomoxer “pa-
ANOYyANUHNUTENb ", KOHCTPYKLMA KOTOPOro npeanaraercs BHUMaHWIO

yurTareneu.

B BONbLIMHCTBE Chy4aes BCH UHQOPMa-
uns 0 pexvme paboTbl CNyTHUKOBOIO
TioHepa, BuaeomarsutTodona unu DVD-
nneepa BbIBOAMTCA Ha 3KPaH TENeBraopa,
noaToMy Ainsg TOro, ytobel yNpasnaTe UMK
W3 YOANeHHoro NOMELLEHWA Ha PacCTORHUK
HECKOMBLKMX OECATKOB METPOB, MOXHO WC-
nonb30BaTe "paguoynivHuTens”. [1ns ero
MOCTPOEHWH WCTONL30BaHLI CXEMOTEXHW-
H4ECKME PELLeHWRA, MPUMEHEHHBLIE B paavo-
4acTOTHLIX MOAYNAX pPagnonpUuemMHuKa
W pagMonepenativka, onucaHue KoTopbix
BbIN0 NPUBEAEHO PaHEE B HALLEM XypHane
(C. NeTpyck. PaavoyacToTHee Moaynu. —
Papguo, 2007, Ne 2, c. 46, 47).

POl — NpUeMHuk paguocurHana ¢ MK mna-
ny4aTenem, KOTopbiii ocywecTenser o6-
patHoe npeoBpa3osanve. Mepswuid yaen
YCTaHABNUBAIOT PSOOM C TENEeBWU3OPOM,
a BTOpO — pROOM C ynpasensemMsiM anna-
patom.

Cxema nepeoro yana nokasaHa Ha
puc. 1. Npuemnwnk MK curianos cobpax
Ha  cneuManu3anpoBaHHOM Mopyne
TSOP1736 (B1), Ha ero Beixoze GopMupy-
HOTCS MPAMOYFONbHBIE MMIMNYNLCHI C NOrM-
YECKUMW YPOBHAMMW, NO ANUTENBHOCTU CO-
OTBETCTBYIOLLME NPUHUMAEMBIM Naykam
uMnynscoe WK wanydsenus ot MAY. 3tm
UMNYNBCLI NOCTYNAOT Ha 6a3y TPaH3ucTo-

DA1 78LOS
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Puc. 1
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Puc. 2

YCTpOICTBO COCTOWT W3 ABYX Y3noB:
nepebin — aro npuemunk MK curuanoe c
papuonepenaTt™ukoM, npecbpasylowwi
curnansl UK NAY 8 paguocurnan, n ero-

t c12

10mMcxEB3B

C11 270

cs .
0,1 Mk 10mcx63B8 R16 [/|
10k /]

3apawowwn resepartop cobpaH no cxeme
EMKOCTHOW TPEeXTO4kKM, Eero 4acrora
(433,92 Mru) crabwnwanposana MNAB-pe-
aoHatopom ZQ1.

Mpwv HaxaTm Ha kHonkw MK NAY cur-
Hanbl NpuHUMaloTes Moaynem B1 v Ha ero
BLIXOAE NOABNAIOTCH CUrHans npsmo-
yronsHoi dopmel. NPy HW3KOM YPOBHE Ha
Bhixoge mogyns B1 tpanancrop VT1 or-
KDOBTCH M MUMNYNLC OTKPLIBAIOWEro Ha-
npspkexus Yepea PHY R2C2RS5 nocrynaer
Ha Baady TpanaucTopa VT2 — 3apaiowmia
reHeparop HauHeT paborare. OpHoBpe-
MEHHO 3TOT umnynsC uepea auop VDI
v @HY R4C3R6 noctynaer Ha Gady TpaH-
auctopa VT3, u Tok konnekTopa Bo3pac-
TeT, 4TO yBEeNu4MBaeT ero kosdpguumeHt
ycunenua. YCUneHHblid curHan Hepea co-
macyiowmia kontyp C8L3C10 nocrynaer
8 aHTeHHY. [pu BLICOKOM ypOBHE Ha BbIXO-
ne moayns B1 tpanancrope VT1, VT2 3a-
KPbIBAKOTCH, 3a0al0WWid reHeparop npe-
kpawaer paboty n BY curHan B aHTeHHy
He nocrynaer. Tak GopMUpPYyETCAR UM-
nyneCHBn BY cwrHan, koTopblid No Bpe-
MEHHBIM NapaMeTpam aHanorv4eH Nadskam
umnynscos, unanysaemeix UK NAOY. Yepea
peaucTopbl R3, R4, R6 HanpsxeHWe cMme-
weHua noctynaer Ha Ga3y TpaH3ucTopa
VT3, U OH NOCTORHHO HAXOOMTCS B OTKPLI-
TOM COCTORHWM MPU TOKe KONNekTopa
7...10 MA, 3TO YMEHBLLUEET WMCKaXeHWs
YCUNMBAEMOrO CWMrHa-
na. HanpsxeHwe nuta-
HWA BCEX Kkackapos
cTabunManpoBaHo WH-
TerpanbHbiM crabunn-
3ATOPOM HANPAXEHWA
Ha Mukpocxeme DAT.

Cxema BTOpOro y3-
na nokasaa Ha
puc. 2. OH coCTOMT U3
CBEpXpereHepaTuBHO-
ro Kackafa Ha TpaHau-
crope VT1, ycunutens
Ha QY DA1.1, komna-
patopa Ha QY DA1.2,
reHeparopa npsmMo-
YrONbHBIX  MMNYNECOB
Ha Mukpocxeme DAZ2
W KIIOYEBOro kackaga
Ha TpaHawcTope VT2
Ces3b cBepxperexHe-

DA3 78L05

OBwwia

K aHTeHHe
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DA1 LM358AM

pa VT1, kotopoin paboraer B KMOYEBOM
pexwume 1 ynpasnset paboToi 3apaioule-
ro redeparopa Ha Tpasaucrope V12 v ebl-
XO[HOro Kackapna Ha Tpad3uctope VT3.

PaTMBHOTO KACckaaa C aHTeHHOW — WHOYK-
TveHas. [NPUHATHIM U NPOAETEKTUPOBAH-
HBIA WMOYNLCHBLIA CUrHan ¢ amutrepa
TpaHauctopa VT1 wepe3z ©HY R4C6 no-
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CTynaer Ha BXog4

YyCUNUTENA W nocne
YCUNEHWA — Ha BXO4,
koMnapaTtopa. Bwi-
XOAHOW CUrHan Kom-
naparopa ynpaens-
et paboToit reHepa-

MmeTpom 3 MM. B panvonepenarinke OHW
cogepxar no 5 sutkoe npoeopa MN3B-2
0,35, npvyem L1 » L2 HamoTaHbl BUTOK
K BUTKY, a L3 — ¢ warom 0,7...1 mm. B
CBEepXpereHepaTtMBHOM Kackane kaTyLiku
L1, L2 HamoTanbl nposopom (13B-2 0,67
v copepxart 10 u 2,5 BUTKa COOTBETCTBEH-
HO, HA NNare WX Pa3MeLLaloT BrJIoTHYIO
Apyr k opyry, karyika L3 Hamorana npo-
sogom M3B-2 0,2, copepxut 30 BuTKOB
W 019 NPOYHOCTK 3anuTa HeboNbluKMM KO-
NMHECTBOM TEPMOKNEen. AHTEHHON CNYXUT
oTpe3ok nposopa M3B-2 0,67 nnuHon
oxkono 16 cm.

Bce perany MOHTUPYIOT C OOHOW CTO-
POHBI MEYATHBLIX MAAT U3 OBYX CTOPOHHE
doNLrMPoOBaHHOIO  CTEKNOTEeKCTonuTa
TOMUMHOR 1 MM, Yeprex nnartsl UK npu-
eMHWKa C pagvonepearyvMkoM nokasaH
Ha pmc. 3, a nnartsl paguonpueMHuKa c
WK nanysarenem — Ha pmc. 4. Qonbra ©
OAHOW CTOPOHLI OCTaB/eHa NOMHOCTLIO
(xpome nnowanoK BOKPYr OTBEPCTUI Ons
shiBoaoe MK mopyns TSOP1736, Mukpo-
cxem 78BLOS5, NES55N, rtpaHaucTopa
2SC2712) v ucnonbayercs B kKavecTse 06-
wero nposoga. Yepes ocrancHbie oTeep-
CTUA METANNV3NPOBaHHLIE MOBEPXHOCTU
CTOpOH COEAWHEHbI OTDE3KaMW JNYXEeHoro
npoeopa. Mnatel NOMeWAaT B KOPMyChbi
noaxoAsilero pasmepa, B KOTopbIx enaior

TOpa WMNYNbLCOB.
Hanpsexve nuta-
Hus cTabunuanpo-
BaHo crabunuaarto-
POM  HaNpaXeHwus
DA3.

Korpa Ha Bxopg
CBEpXpereHepaTne-
HOro kKackaga no-
CTYNWUT CUrHan ne-

peparymka, Ha Bbl-
XOAEe kKoMnaparopa
NORBUTCH BLICOKWIA
YPOBEHb W reHepa-
TOp UMNYNLCOE Ha
MWKPOCXEME Hay-
HeT pabotate. Wm-

K aHTEHKE

NyneCH € YACcTOTOW
CNnefoBaHusa OKONo
36 klNy vepe3a peaun-
crop R17 noctynawoTt Ha Gasy TpaH3ncTo-
pa VT2, UMNyNbCHEIN TOK NPOTEKaeT Yepes
nanysaowwin auon MK pguanazona VD1
v ceeroavos HL1, kotopuid ceetut. ECnu
Ha BXO[1E CBEPXPEreHepaTMBHOIo kackana
curHana Het, Ha BbIXOHAEe kKomnaparopa
HW3KWIA YyPOBEHbL, FEeHepaTop WMMNYNbLCOB
He paboTaet v TpaHaucTtop VT2 3akpbiT.
Tak dopmupytotres mmnynecel MK uanyqe-
HWH, MO CBOEW CTPYKTYPE aHanoruyHbie
vwmnynecam UK NAY. Onn noctynaiot Ha
WK npvemHuk ynpaensiemoil annaparypb
(TioHep, BuaeomarHuTodoH U T. A4.).

B yCTpoiicTee NPUMEHEHBI B OCHOBHOM
Aetann Ans NOBEPXHOCTHOrO MOHTaxa:
peaucTopsl P1-12 tunopasamepa 0805 wnn
1206, konaeHcaTtopbl — K10-178 unu ana-
norvyHele UMNopTHble. Bee katywkw Gec-
KapKaCHBIE M HaMOTaHbl HA OnpaBke ava-

Puc. 4

oreepcTvs Ans MK Mogyns, nanysarowero
[MOOA WU aHTeHH. s NuTaHus y3nos Mox-
HO NPUMEHWTL ceTeBbie BNokW nNUTaHus
C BLIXOOHLIM HAanpsoxkeHnem 7...9 B 1 Tokom
no 100 mA.

HanaxwveaHwe yana nepepatumka c MK
NPUEMHMKOM 33K/II0HEeTCA B HACTpoWke
aHTEHHOIO KOHTYpa NyTEM CXarus uam
pPacTaEXEHWA BUTKOB KaTyiuku L3 no mak-
CUMYMY n3ny4aemoro curiana. Ero mox-
HO KOHTPONWPOBATH C NOMOLLLIO MPOCTEeR-
LWero MHOMKaTopa HanpsxeHHOCTW Nona
WNKM NPUMEHUTL y3en paauonpuemMHUKa,
yhanue ero Ha HekoTopoe paccrosHue. B
npouecce Hanaxueadma MK moayns Hyx-
Ho 06nyyats umnynscamu ot NAaY.

HacTpovka yana paguonpvemMHuka c
WK nanyyatenem Ha YactoTy nepegarivka
NPOW3BOOUTCA CXATUEM UK Pa3aBUraHn-

€M BWUTKOB KOHTYDHOW kaTylku L1 go no-
NY4EHUA MAKCUMANBHOW YYBCTBUTENBHOC-
TW. B npouecce HacTpoikn NPUHUMAaEMbIIA
CUrHan yaobHO KOHTPONMPOBATL HA BLIXO-
ne OY DA1.1, nogxnioumne k Hemy Y34 ¢ Ha-
YLIHMKaMW UNK rpomMeorosoputenem. Ec-
nu HabnipaeTca CBE4EHNE KOHTPONLHOMD
ceeTogmofa HL1 nocne npexpaweHus pa-
6oTel paguonepeparyivka, cnegyet noaoe-
6patk peanctop R11 Tak, ytobbl cBeTOAN-
0f, Noracan cpasay Xe o okoH4aHum pato-
Thl paguonepenarivka.

[na ynpaenenus ogHUM annaparom u3
HECKOJILKMX KOMHAT B KaXA0W U3 HUX Cre-
ayet ycradoeuTe y3en WK npuemuuka
C pagpvonepenaryvkom UNW cOenarb Takon
y3en MoBunbHbIM K HOCUTBL ero ¢ coBoi.
MNpwvyem pacnonaraioT ero B npegenax
peicteus UK NAY. Pagpnonpuemnuuk ¢ MK
Wany4arenemM NnoMeLaT paaom C ynpas-
NSIEMBIM annapaTom Tak, 4Tobbl M3ny4ai-
wmid opop, MK awanasona "obayyan” ne-
PenHIoI0 NaHens 3Toro annapara.

Or pegakuyum. HarnoMywHaeMm HuTarensiM,
HTO ApK paboTe ¢ YCTPOHCTBaMM, MCONb3YI0~
MMM paANOYACTOTHLIA CREKTP, HeoBXOAMMO
PYKOBOLCTBOBATLCH NOnoXeHwsiMyn  Dene-
paneHoro 3akona or 07.07.2003 Ne 126-D3
"0 cesian”, MHLIMW 3EKOHONETENLHBIMK aKTAMN
P®, npasoeeimu akramu [pesuwpenta PO
v lNpaButenscTra PO, KaCaOLMMNCA PErynv-
pPOBEHWS WMCNONB30BaHNS PaNNOYACTOTHOTO
cnexipa. C STMMU HOKYMEHTAEMW MOXHO 03HE-
KOMMTBLCH Ha caiTe [NaBHoro PaaMo4acToTHO-
ro yeHtpa P® no agpecy htp://www.grfc.ru.

FPegaktop — M Hevaes, rpaghina — 1. Hevaes

WHTEPHET-MATA3WH "OECCH”

Npepnaraer:

— cobpanHas, B Kopnyce, nnata
MWKPONPOLUECCOPHOTO MeTannowucka-
Tens NM8042 — 1125 py6.

— nporpammatop EXTRA PIC —
650 py6.

— BHYTPWCXEMHbIA OTNag4mK ycT-
POWCTE Ha PIC-koHTRONNEpAxX
MICD2-MC1 (ananor MPLAB-ICD2) -
1600 py6.

— nabop "YacToTtomep 250 My~ —
490 py6.

— undpoBan WKana TpaHcueepa —
750 py6.

— CD-Rom "SMD-2005. LiseTosan
M kogoBas mMapkwposka SMD-komno-
nentos” — 100 pyb.

— Habop SMD peaucTopos TMNo-
paamepa 0805 wa 170 HoMuHanos ot
0 Om o 10 MOm, +5 %, no 50 wwT. kax-
aoro — 1000 py6.

Bcerga B npopaxe paguotexHuye-
Ckue xypHanel, knuru, CD, DVD, anb-
6ombl cxem, HaGopel geTanei Ans ca-
MocTosTensHon cBopku, kopnyca, pa-
ovopetany, marepuwans! n obopypo-
BaHWe ONA Nanku.

http://www.dessy.ru

e-mail: post@dessy.ru .

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

LONNVVA S

WIMHX3103'ua

G0-£8-802 "UalL

nJi'ojpel@}nsuod iisooduog
nIo|peIG|IEW (MaLeLd waund]

2002 '9 5N oul'vd



QPAAMO®

BUOEOTEXHUKA

Ten, 208-83-05

: mail@radio.ru
Bonpochi: consult@radio.ru

Mpuem cTaTen

PAZIAO Ne 6, 2007

BbiTOBbLIE BUAEOMArHUTOQPOHDI

JVC 80-x ropnos

B Poccwunm

10. NETPOMNABJIOBCKUM, r. Taranpor PocTosckoii o6n.

Haw noctosHHelli aBTOP N0 BUAEO33aNUCLIBAIOLEH U BOCNPOM3BO-
AflUjed TexHuke B ny6nukyemo# 34ecs CTarbe paccka3biBaeT o npo-
6nemax, ¢ KOTOPLIMW eMy MNPULLIOCE CTONKHYTBCS MPU U3YyYeHUM
nepBeix 6bITOBbIX BugeomariurogpoHos VHS ¢pupmem JVC y Hac
B CTpaHe. YkazaHbl NyTH, KOTOPLIMM OH LU, M KaK eMy yAanocs, [o-
CKOHasnbHO M3yYMB YCTPOHWCTBO M paboTy 3TuUX annaparoB, nepege-
nare MX 458l 3anuMcu B orevecTBeHHon cucreme SECAM. Ero xapax-
TepucTHKa psga BugeomMarHuTopoHoB nomoxer paguomoburensm

B ux pabore.

g OBOOOM ANs HanucaHus CTatb no-
A cnyxmn marepwan [1] o 30-netHem
obunee KacceTHoiX BuMaeomarHuTodoHoB
¢dopmara VHS, xota psf cBeOeHuid yxe
6uin onybnukosan asTopom B [2] B cBR3K
C NpolegiuMM Toroa 25-netveM annapa-
ToB atoro ¢dopmara. OgHako o pacnpocr-
paHeHnn AMNOHCKDNA BWOEOTEXHWKW, B 4aCT-
Hocty pupMel JVC, B CCCP, a 3arem B Poc-
CUW yKa3aHHble MaTepuankl noY-
™M He kacanuck. lNoatomy, He-
CMOTPS Ha MHOTOYMCIEHHLIE
BLICKa3bIBaHWA pa3nuyHex CMN
o "cmepty” BupeomardutTodo-
HoB VHS, cnepyer oTMETUTL, 4TO
OHW OCTaI0TCH BOCTpPeBoBaHHbI-
MW, HanNpuMep, Ans npocMmoTpa
NU4HBIX M OGLIECTBEHHBIX apXu-
BoB Ha kaccerax VHS/S-VHS,
HaKONNEHHbIX NONL30BATENAMM,
WNK ANA WX oundpoBKK.

HomeHknarypa wmerowmxca
B npopaxe snasomarHntodo-
HOB W BUOEonNeiepos B HACTOA-
wee spema Hesenmka. OpHako
B COCTaRe pasnu4Hoi KOMBUHKN-
POBaHHOW annapaTtyphl UX BbiMy-
CKaKIT MHOrve esenywme ¢up-
Mel. Hanpumep, dupma JVC Bbi-
nyckaer KOMOWHWPOBAHHLIE YC-
Tpoictea miniDV+S-VHS/Hi-Fi.
Ha pue. 1,2 nokazaH BHELWHWIA
BWUJ, @ Ha pyc. 2 — BWJ, CBEPXY
6e3 Koxyxa v nepefHel rnaHenu
KOMBUHWPOBAHHOID YCTPOWCTEA
JVC — HR-DVS3E. Ero npodec-
CMOHanbHbIA ananor — JVC —
SR-VS30E eupex wa puc. 1,6.
Takne annapartel ynobHo uc-
NoNL30BaTHL 4NA oUW poBKK 3a-
nucer ¢ eBupeokaccer VHS/S-
VHS (nepesanvcb Ha kacceTbl
miniDV) u gna "neperoxa” 3anu-
ceil ¢ kaccetr miniDV Ha koMnbio-
TEPLI. B annaparax MMeeTcs uH-
Tepdeiic IEEE1394 (DV).

O pacnpocTpadeHun anna-
patypbl Bupeosanucu B CCCP
1 Poccun aeTop pelunn paccka-
3aTh, OCHOBLIBARCL HA& CBOEM
onette. Vcrovnmkamu wvHgop-
Mauun nocnyxunu pabo4yue 2a-
nUcK, aHanuTU4eckue marepua-
nel, ¢ororpadun yanoe anna-
paTypbl, CEPBUCHBbIE PYKOBOA-
CTBA W ELLE MHOMMe UCTOMHWKM,
kacalowmecs CoTeH BWoeomar-
HUWTOQOHOB, BWOEONNEWepos,
BUOEOKAMED WM APYroi BUgec-
annaparypet, nonagasiiei

B None 3peHun astopa. MNpuyem onucaHmn
TexHuyeckmx ocobeHHocTel annapartypbl
B NepByio ouepenb ByayT kacarsCs BUOEO-
MarHuTtodoHOB M Bupeokamep GUPML
JVC — naobperarens ¢dopmara VHS, eHe-
CLUEro OCHOBHOW BKnan B nobepy 3atoro
¢dopmara B KOHKYpeHTHOW bopibe.
Mepeoe "3HAKOMCTBO" aBTopa C BUOEO-
martvtooHamu VHS otHocures k 1985

L —

Wmu okazanuce aea crepeodoHU4EcKnX
annapara JVC — HR-D235U, kynnedHbie
B CLUA v npyBeaeHHble B TaraHpor ogHum
W3 XUTENe ropoga. Annaparbl, NPeKpacHo
paboraswwme B Amepuke, B CCCP okasa-
nvck coseplieHHo BecrnonesHoimu, Bee 0b-
paLeHun Bnafenbla B MOCKOBCKWUE Crieum-
ANN3NPOBAHHLIE CEPBUCHLIE LEHTPbl HU
K yemMy He npveeny. OTeeT Gbin BCErDa 0anH
W TOT XE — COENarb HUHEero Henbas, CMoT-
pute Toneko 3anucu NTSC. AsTop craten —
pagMomniobnTens U BEAYLLIMA MHXEHep-pas-
paboTynK 3NEeKTPOHHOW TEXHWKW, HalesCb
nepepenars yHUKansHbIe No TEM BpEMEHaM
BuaeomarivtTodoHsl, npuobpen ux.

MNocne Nepeoro 03HaKOMNEHUA C "HayMH-
KOW" anNnaparos W NONbITOK HARTK KaKyo-HW-
By TEXHUHECKYIO MHDOPMAaLMIO 10 BUOEO-
marsntodoHam VHS sHTy3nasm noytw
“yrac”. Okazanock, 4rto paboratk NnpuaeTca
B ycnoeusx “"Heobutaemoro octpoea”. B To
spema WHrepHera ewe He Beino. MNoppoB-
HOW nMTEpaTypbl Mo aToi Teme v, Tem 6o-
nee, CepBUCHON JOKYMEHTAUMW TaKke He
cywecreosano. CooTBeTCTBYIOLME Cheuma-
nvctel B Taranpore otcyTcreoBann. B ato
Bpems B HekoTopbix ropopax CCCP Tonbko
Hauanacb NMPOAaxa no npeaBapuTensHOMN
3anncK OTeYecTBEeHHLIX anna-
paros "3nexTpoHmnka —BM12".

OpHako cnefyeT OTMETUTD,
4YTO Nepebie BMISOMarHuTodo-
Hbl VHS (PAL) 8 CCCP noseu-
MGk B koHue 70-x rogos (B Es-
pone npogaxa  Hadanach
8 1978 r). Bonbwas ux 4acTb
Gbina BBe3eHa w3-3a pybexa
HaCTHBIM NopsakoMm. HoMeHk-
natypa BBE3eHHbLIX annapaTos
oTnuyanacs "necrpotoi”. On-
HaKO HEeKOTOpLIe MoJenu sB-
HO OOMWHWpOBaNW B o6Luen
Macce eBvoeomarHuTogoHoB,
WMEBLUMXCS B TO BREMA Y NONb-
30B4ATENEN, W HE WCKMIOYEHD,
4YTO MO NPUHKMHE NPOAAXWM Ta-
KUX Mogeneil B Maraannax "be-
peaka” (Ha 4ekn BHewnockin-
Topra) u "Ansbarpoc” (Ha "6o-
Hbl", BbiaaBaeMble NnNaecocTa-
By )NOTa B 3arpaHNoxogax).

OfHMM M3 TakKUX annapaTos
Ebin JVC —HR-D120EG, pabo-
TaBwwii B cTanpapTtax B/G
W BLIMNYCKABLUWIACH OPUEHTHPO-
Bo4HO B 1980—1983 i (LeHbl
B KOMWCCHMOHHBIX MaraivHax
HA  HWX  OoXoownu  Oo
4000...6000 py6.). 3ToT BU-
AeomarHutogoH no paay na-
pameTpoB MOXHO CHUTATL aHa-
JIOrOM YNoMsHyTOro esiwe JVC
— HR-D235U. B oboux anna-
paTtax ucnonb3oBaHbl OAMHa-
koBbie JINM. Paamepbl U KOH-
CTPYKTUBHBIE  OCODEHHOCTH
KOPNyCcoB W MaBHbBIX NNAT Tak-
xe coenafany. beinv oguHako-
BbIMW 1 HEKOTOPLIE CXEMOTEX-
HW4ECKWE PELLEHWNSA, B 4aCTHO-
CTW, B KaHane yBeTHocT obo-
MX MPUMEHEHa MWKpPOCXema
HA11741 dupmer HITACHI. Mo-
aromy nybnukyemas nanee uH-
dopmauma no 235-i1 mopenu
BO MHOTOM KacaeTcs u 120-kn.

BugeomarumtodoHbl 3TOK
cepyn (aestopy BCTpe4ancs
ewe w annapar JVC —



HR-D225EG cuctem PAL/SECAM) oBecne-
4YMBAIOT OYEHb BLICOKOE KavecTso m3obpa-
KEHUA, UMEIOT PYYHLIe PErynaTopbl TREKUH-
ra v 4eTKOCTH Ha nepenHux naqensx.

[5]. B Hem paccmoTpeHo YCTPOWCTBO ro-
NABNEHWA NOMEX OT COCeAHUX CTPOYeK 3a-
MUcK B KaHane LBETHOCTW BUAEOMArHWTo-

npu 3anucu Gazosas MaHUNynsLuva yerpa-
Haetca, D-tpurrep 70 npumeHed ans yeT-
paHeHus OxuTTepa, T.e. "Apoxanua”
DPOHTOB BLIXOOHBLIX MMMNYILCOB.

Onu He BLIBOAAT Ha w3obpaxeHue
MOACHRIOWME CUMBONBI U B CBR3U
C STUM NpeKpacHo NoaxopaT ana | o

60 ¢,

62 58
Freq Freq

oumppoBKK M MOHTAXA 3anucen
NWYHBLIX apXVBOB. A COBPEMEHHbLIE

Hepoporve 6bIToBbIE BWOEOMAarHUTO- \

GOHbI, KaK NpaBuno, “ynopHo" wH-
GOpMUPYIOT NONL30BaTens pasnuy-

> 2w > v |
Yo

69

BeegeHne  MCKYCCTBEHHOWN
Hasoson MaHUNyNALMM NO3BONA-
€T YMEHbLLUNTL YPOBEHb MOMEX OT
cocedHuUx CTPO4eK 3anvcy B Ka-
Hane LUBETHOCTW NPW BOCMNPOW3-
BEAEHWU WUCTMONbIOBAHWEM Tpe-
BeHyaroro punsTpa ¢ NMHWen 3a-

61

HbIMW 3Ha4kamu Ha w3obpaxexHnn
O BLINOSHAEMbIX OMEepauvax, YTo Npu

PLL

MOHTaXe BUOEO(QWUNEMOB HENPUEM-
nemo. OHW HE MMEIOT PerynsiTopoB
HETKOCTW W TPEKWHra Ha nepeaHux
MaHensx, a MHOrMe He UMEIOT VX BO-
o0bLe, 4TO TAKXEe He No3BONSeT Oe-
Nark KONk € HAMNy4LUMM Ka4eCTBOM.

3anac HapexHocTy Bupeomar-
HUTO(OHOB YNOMAHYTOM Cepum
0O4eHb Bbicok. HepaborocnocobHble
B HACTORLLEE BPEMR 3IK3eMNNspbl

>0
clg-rF| 71

LepXKEn Ha 0oHy CTPoky (Cneayer
HaNoOMHWUTL, Y4TO NAaTeHTyeMbIE YC-
TPOWCTBE NpegHa3HaYeHbl ANA
06paboTku CUrHanoB CUCTEMbI

JATA SELECT

NTSC). Mpaktviecky B BUOEO-
marsurodone JVC — HR-D235U
paccMarpuBaeMoe YCTPOWCTBO
Haxopures B BUC HA11741, koto-
pas MoxeT paboTarth U ¢ curHana-
M PAL/MESECAM, 410 1 peanm-
30BaHO B EBPONencKoin MoOenn
JVC — HR-D120EG.

Natent CLUA Ne 4178606, INT

Nnerko BoCCTaHaeBnuveaeMbl nocne

CL HO4N5/79, JVC, Yokohama,

3amMeHbl NacCUKOB, YUCTKN MexaHnz-
Ma W CMasKv NOLIUMITHUKOB Beay-
LLEro ABUraTtens v HeKOTOPbIX fera-
new JINM. Mpopenats 3T¥ onepaumm
paguoniéuTensm cpeaHel keanu-
dukaumm He coctaeut Bonblworo
TpyAa. MNpuobpecty Takve annapa-
Thl TAKXE BO3MOXHO.Cnegyer nuls
nars 06bABEeHVWE O NMOKYNKe Ha 3an-
yactu (kenarenbHo 120-1 mMogenw,
kax Hawbonee pacnpoCTpaHeHHoW)
B razeTtax unm Mnteprere (Hawm co-
rpaxnaHe, Kak npaswuno, peaxko Bbl-
BpackLIBaKOT TakVe BeLy).

Puc. 4 |

NepsbiMKM MCTOYHWMKaMKU UHGOP-
Mauuu no sugeotexHuke VHS gna asropa
nocnyxunn narentel CLUA (dupmil JVC),
yKa3aHHble Ha 3TUKeTKax, NMpUKNeeHHbIX
K HWXHEN KpbillKe npuobpereHHbiX Bu-
AeomartMTooHoB. KOpoTKO 03HakoMNIO
€ HEKOTOPLIMW M3 3TUX MATEHTOB.

Marent CLUA No 3723638 US CL
178-5.4.CD, INT CL HO4N9/02 "Color video
signal recording and reproducing systermn™,
JVC, Yokohama, 18. 2. 1970 [3]. B Hem onu-
CaHa cMcTema 3anvcy 1 BOCNPOWM3BENeHWA
LBETHOro TENEBU3WOHHOIO curHana ¢ pas-
LefeHnemM ero Ha CUrHantl ApkocTy (gunb-
TpoM HY C© nonocow nponyckaHua
0...3 M) » curHansl UBETHOCTK (NoONoCo-
BbiM WUNLTPOM C NONOCOM NpONyCkaHuA
3,1...4,1 Mlu). ApKOCTHLIA CUrHan nocTy-
naer Ha moaynarop YM, a curHan uBeTHoGC-
TV NEPEHOCHT B HU3KOHACTOTHYIO 0BnacTy,
LA 4erc UCNONL3YIOT FeTEPOAWH Ha HacTo-
Ty 4,3 MI'y,. MNpeobGpa3oBaHHbie CUrHanb
CMELUMBAIOT W NOQAINT HA BWOEOrONOBKU
LN19 3anucu Ha neHTy. B BapuadTe gng\ cuc-
Tembl PAL nonocoBoi GunLTp UMeeT Nnono-
cy nponyckanua 3,9...4,9 My, retepoauH
paboraeT Ha YactoTe 5,06 My,

Martent CLWA Ne 4068257, INT CL
HO4N5/79, JVC, Yokohama, 12. 10. 1976
[4]. B atoM nareHTe Takxke onvcaHa cuc-
TEMa 3anvcu v BOCNPOW3BeAEeHWs LBET-
HOro TeNeBU3WOHHOT0 CKMrHana, oTnn4alo-
WanCs OT PACCMOTPEHHOW B NPeab ayLUem
naTeHTe HanuYymMem cenekTopa "BCnbILLKK”
¥ APY B kaHane ueeTHocTH, 41o obecneyn-
BaeT noAgepxaHue foCTOAHHOIO YPOBHA
CUrHaNoOB LBETHOCTY HE3aBMCUMO OT CO-
nepxanus nactpaxeHus.

Marent CLUA Ne 4079412, INT CL
HO4N5/79, JVC, Yokohama, 25. 01. 1977

¢poHoe. OpurMHanbHan cxema yCTpoWcT-
B&, NOKa3aHHaA B NareHTe, NpeacrasneHa
Ha pue. 3. B cOCTae yCcTpoOWCTBA BXOONAT:
BY reneparop ¢ @ANY 61 (PLL), paboraio-
wm Ha vacroTe 4fs (fs — wacrtora nopHe-
cywen uBeTHocTH); YeTthipexdasHbii ge-
nutens Yactotel 63 (Four Phase Wave
Gene); penvteny YactoTsel Ha asa 62 w 68
(Freq. Div); BoCbMMBXOLOBLIA Tpexpaz-
psaoHLiA - MynbTMniekcop 65 (DATA
SELECT); D-tpurrep 70 (D-FF). 3apaio-
LWKMMW CUTHANAMK CNYXaT CTPOYHLIE UM-
nynecol (f.) M MMNyNbChl NepekIyeHus
suaeoronceok (F,) 60 n 69.

MNonsiTe pabory yCTponcTBa He TPYOHO.
W3BecTHO, 4TO NPW AeNeHnK YacToTh Npo-
TUBOQA3HLIX CUrHANOB Ha OBa TPUIrepamMu
$az0BLIA COBWAM CUrHAMNOE HA WX BbiXOAAX
okasbiBaeTcs paeHeIM 90°. B yeTbipexdas-
HOM OenuTene 4acToThl 63 3anencTBoBaHo
LBE napbl NOCNEfoBaTeNbHO BKIIOYEHHBIX
TPWUITEPOB, B PE3yNLTAaTe Ha BLIXOAAX yCT-
poicTea QOPMUPYIOTCH YeTbipe CurHana
64-1—64-4 ¢ 4acToTOM NoAHECYLLEeN LBeT-
Hoctu fs u ¢azoebiMmn caosuramm 0°, 907
180°, 270° (-90°). MynsTunnekcopom 65
YNPaENSIOT UMIMYNBLCHI NOMYCTPOHHOW K1 YeT-
BEPTLECTPOYHOW HacTOThl MO BXofam A,
B 1 umnynscamu nepexknioyeHns BUOecro-
nosok no sxony C. B pesynerate 8 ogHOM
TENEBW3NOHHOM MONE MPW 3aMUCK B KEXXA0N
nocnenywuwen crpoke ¢asa BbIXOAHOIO
curHana mynstunnekcopa 65, a cnepoea-
TENBLHO, W CUrHanNa LBETHOCTH, COBWUraeTca
snepen Ha 90°, B Apyrom none nopsnok
KOMMyTauum ¢as — obpartHbii. B pexume
BOCMPOU3BEOEHUA TMOPSAOK KOMMYTaLWn
¢da3 — obparnuiii B 0601X Nonsx v, cnego-
BaTeNbHO, BHECEHHas B CUrHAN LBETHOCTU

11.12. 1979 [6]. B nareHTe onm-
caHa CucremMa 3anmncu 1 BoCnpo-
WU3BEEHUS TENEBU3NOHHBIX CUr-
HANOB, ONONONHEHHas BLILLEONN-
CaHHbIM YCTPOCTBOM nopasne-
HUSi NOMEX OT COCEIHWUX CTPOYEK
3aMvcH B KaHane LBeTHOCTH

Narext CLUA Ne 4092684, INT
CL G11B15/66, JVC, Yokohama,
23. 2. 1977. B Hem dakTHeckm
paccMoTpeHa 4acTb JIeHTONPOo-
TFDKHOTO MEXaHW3Ma.

Narent CLUA Ne 4091426, INT
CL G11B15/00, JVC, Yokohama,
13. 12. 1976. B nateHTe npeano-
*eHa cuctema oBHapyXeHWs KOHLOB fNeH-
Tbl B KACCETE NPW UCTIONbL30BAHUWN LIEHT-
pansHoro ceetoauopa v Gokoseix ¢oTo-
TPaH3UCTOPOE (CUCTEMA NPUMEHEHA NPaK-
THUYECKWN BO BCEX BUOEOMArHUTO(OHAX).

B pononHexune Kk nepesncneHHbIM Buinm
npoaHana3npoBaHbl OECATKU APYrux U3o-
Gpetennin pupmel JVC, 3anareHToBaHHbIX
eio B Anonmm, CLUA, BenukoGpuraHum,
DPI v Dpadumn No AByM KNaccam Mexay-
HapoAHoW kKnaccudmkaumn naoBperteHnin
(INT CL): HO4N — eugeomarHuToQOoHb;
G11 — Hakonnenwe vudopmaumn. OgHa-
KO C TOYKW 3PeHus nepefenky annapaTos
JVC — HR-D235U nns pabotsi B cUCTEMaxX
PAL/SECAM artoro okazanoCb HepocTa-
TO4HO. Bnocnepcteun wens Bce xe Gouna
AOCTUrHYTa, HO Ans 3toro notpefosanock
elle nonTopa rofa UHTEHCHMBHOI paGoThl.

Ha HayanbHoM sTane 6bin paspaborad
W W3roTOBNEH MEHEPATOP LBETHLIX MCMbITa-
TENbHBLIX TENEBU3NOHHLIX curHanos (TMTC),
paboTalowmii B CTtaHpaprax 525/60, 625/50
n cuctemax NTSC/PAL/SECAM. MpuGop
WMEET BbLICOKVME [OONIrOBPEMEHHYIO CTa-
EUNLHOCTE M METPONOTUHECKYI0 TOYHOCTb
BCEX NapamMeTpoB TeNEeBU3NOHHLIX MCMbITa-
TenbHblx curHance. lNpocTeie reHeparopsl
MPOMLILUNEHHONO M3rOTOBNEHWS B TO BPDEMSA
YKa3aHHbIE XapaKTepUCTUKN HE MMENK,

MpuGop BLINONHEH B OCHOBHOM Ha MWK-
pocxemax cepuin 133 v 533 (Heckoneko pe-
CHTKOB KOPNYcoB). TOYHOCTL LIBETA Kaw a0
WCTLITATENBHOM NOMNOCH! 3303eTCs ABYyMs Ca-
MOgEenbHbIMW IMHUAMK 380eXK1 C OTBOLA-
MW. 311 oTBOaRI, 0bGecneunsaoLLMe Heobxo-
AVvMBI Ha30BbIA COBUN ONA KaKO0ro Lusera
B oBoux nonsx TeneBuanoHHOO CurHana,
BKNIOYEA BCMbILLKWA, MOAKNICHEHB! K MYNETW-
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nnekcopam, KoMMyTUpyembiM B COOTBETCT-
BUU C BbIGpaHHbiM pexaiimom pabotel. Takoe
pewenve obecnewvno paboty npwbopa Ao
HacToswero BpemeHw (Gonee 20 ner).
Bretunnia Bun, MTUTC nokaaax Ha pue. 4.

Crnepylowmmm atanamm 6einu: coctaene-
HWE NO NeYaTHbIM NRaram NPUHLUMNWanbHbX
CXeM BCEX OCHOBHLIX BNOKOB annapara; CHe-
TVE MHOXECTBA OCUMIVIONPaMM 1 namepe-
HWE NapameTpoB CWUIHAMIOB B Pa3nvyHbIX
6nokax; aHanu3 pe3ynsrartoB W3MepeHui
W COCTaBneHwe OPWEeHTUPOBOYHLIX CTPYK-
TYPHBIX CXEM CUCTEM YNPaBneHWs 1 aBTope-
rYNMpoBaHWA, KaHana naobpaxeHun, 3Byka
W TIOHepa; pa3paboTka TEXHWHECKUX pelue-
HWUIA U AONOAHUTENBHBIX YCTPOWCTB C WX Mo-
CRenywmM U3roTOBIEHVEM W HANEXWBa-
HeM. HexoTophie M3 TEXHWHECKNX PELLIEHWIA
6b1Mn onNUcaHbl B CTaTkAx uMkna "Bugeorex-
Huka opmara VHS™ (1992—1995 ), nep-
Bas W3 KOTOPbLIX NOABUNACK B [7].

Cronb TpyOoemkuid Npouecc, KOHe4YHo,
BbIXOAW 38 PaMKW NPaKTU4eCKOM 331341 No
nepenenke KOHkKpeTHbiX annaparos. [nas-
HOWM Lenbio asTopa Beino camoobpazosaHve
B COBEPLUEHHO HE3HAKOMOW 06NacT! TEXHW-
k1. Cnenyer oTMETUTS, STO ANS paavoniobu-
TENei 3T0 WHOMA EeOWHCTBEHHLIN cnocob
B JOCTWXKEHUW PEASLHLIX YCNEXOB HE TONBKO
B PaavoniobuTensCKkoM TBOpHeCTEe.

Nmeer CwmbICH KOPOTKO OCTaHOBWTLCS
Ha8 OCHOBHbLIX PasnuuusaxX BUOEOMarHWTO-
¢horoe cuctem NTSC mn PAL/SECAM (peub
HE WAOET O MHOrOCUCTEMHBIX annaparax).
Mpw ogHOTUNHEX JTTIM paznuuns kacaloTcs
Toneko BBI MasHbie U3 HUX — pasHas ov-
Ha pabo4Mx 3a30p0oB BUAEOrONOBOK (LUMPW-
Ha CTpouek 3anucu B ctaHpaprte 525/60 —
58 mkm, B cranpapre 625/60 — 49 mkm)
WU WX BRICOTA HaO NOBEPXHOCTHH) BEPXHEro
UMNMHApPa (HaKNoH CTPOYeK 3anMcKk Ha NeH-
Te A8 CTaHpapToB paanuyeH). Kak nasecr-
HO, BbICOTY HEKOHEYHWKOB rONOBOK 10CTH-
PYIOT COOTBETCTEYHOLUMMM BUHTAMM HA 3a-
BOJE-W3rOTOBUTENE.

Bnokm nutanma. CywiecTeyeT yCToiHM-
BO€ MHEHWE, YTO B aMepPUMKaHCKUX U SMNOH-
CKWX CETRX 3HAYEHWE HAMNPFAKEHWS PaBHO
110 B. Takoe mHeHWe NOLAePXUBAIOT U He-
KOTOpLIE MPOVU3BOaMTENN npeobpa3oBare-
nein Hanpsxenus. Ha pue. 5 BupoHa 3tm-
ketka 6noka NuTaHus, MCNoNb30BABLLIEro-
Cf B OAHOIA U3 TENEKOMNaHWIA AN5 NOAKNI0-
yeHUs NPogeCCUOHANBHOMD BMOEOMArHW-
TodoHa u3 CLUA k cetn 220 B. B percren-
TensHocTh B CLUA v Kanane ceteBoe Ha-
npsxexve pasHo 120 B (60 Mu), a B Ano-
HM — 100 B (60 Mu). Bo mHormx cnysasx
Takaa pasHvLAa, KOHBYHO, HECYLLIECTBEHHA.
OaHaKo ANa MOLLUHOW TEXHUKW, Hanpumep
ycunutenein 34, noctosHHoe 10-npoueHT-
HOE OTNW4WE OT HOMWHANBHOIO 3HA4YEHWUS
MOXET WMETb HEraTMBHbIE NOCNENCTBUA.
CnepyeT OTMETUTb, 4TO HanpsXeHue
110 B BCE %€ WCNOMNLIYIOT B HEKOTOPbLIX
CTpaHax, HanpuMep Ha TaneaHe.

Cucrems! ynpaeneHns u asToperynm-
poeaHus (CY n CAP). B HUX UMEIOTCR Kak
CTPYKTYPHBIE, TaK M KOJIMYECTBEHHLIE pas3-
s, Bo MHOMMX cnydasx CXemoTexHvka
OAHOCTEHAAPTHLIX BUAEOMarHMTogpoHOB
XEeCTKO "NMpuBA3aHa” K KOHKPETHOMY Tene-
BWU3WOHHOMY CTaHAapTy, W annapar He Mo-
*eT BbiTh NPoOCTO nepekmoseH Ha paboTty
B Apyrom craspapre. B enpeomarnurogo-
Hax craHpapra 525/60 npu prwamerpe BBl
62 MM ckopocTe Bpawenws BBl paesna
1800 muH', a B cTanpapre 625/50 —
1500 muH . B annapartype ¢ manorabaput-
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HeiMu BBIN guametpom 43,3 mMm ckopocTh
spaweHns BB — 2700 v 2250 mux ™' coot-
sercTBeHHo. CKOpoCTW TPaHCropTUPOBKK
NeHTH Takxke pasanuyantcs — 33,35 wm
23,39 mm/c ans peximma SP CooTBETCTBEH-
HO. Hu ckopocTs Bpawenus BB, Hu ckopo-
CTV MPOTSXKM NEHTH HE MOMyT BbITL NPOW3-
BONbHO W3MEHEHbI, TaK Kak COOTBETCTBYIO-
wwe ppurareny exopat 8 CY v CAP, ucnons-
aylowme obparHbie cesan (no Tuny MANY).
MpuHypMTENEHOE W3MEHEHWE CKOpOCTH
BpAaLLEeHWs OBuUrareneil (coenarte 310 BRon-
He BO3MOXHO) NPUBEHET K paspuiBy obpar-
Hbix CBA3EW 1 Bbixogy CAP 13 cMHXpOHW3Ma.

Kanan apkocty. O11M4mMa HOCAT KONu-
YecTBEeHHbLIN XxapakTep. PaanuyHoie HTep-
Bank Aesuaummn 4actoTel HM cursanos sp-
kocTn: 3,4..44 My — gne annapartos
cravpapra 525/60, 3,8...4,8 MlNy — B an-
naparax cradpgapra 625/50. Paznuyalorca
napameTpsl GUNLTPOBR B TPakTax 1 BpemMs
3a0EPKKW NIMHWIA B KOMIMEHCATOPAX BhiMNa-
nexwin, OpHako B cnydae nepesoga CAP
Ha paboTy B APYroM CTaHgapTe annaparbl
ofecneuMBaloT 3anvucb M BOCNpOW3BeLe-
HWE B 4epHo-Genom BUAE C HEKOTOPLIM
yxXyOlleHrem ka4ecTea.

Kanan useTtHoctv u noHep. Cyuwiecr-
BEHHBLIE Pa3NV4Us TENEBU3UOHHLIX CUCTEM
NTSC, PAL u SECAM onpefnensioT CTpyk-
TypHbie (BKIIO4aA anropuTtMel 0BpaboTku)
W KONWYECTBEHHBLIE OTNMHMA (YaCTOThI, No-
NOCKl MPONYCKaHWA) KaHanoB LBETHOCTM.
BapwaHToB WX NOCTPOEHUS O4YeHb MHOTO,
rnosaToMy B 3TOW CTATHE PACCMOTPETH WX
BCE HE NPEeACTaBNSeTcH BO3MOXHLIM. IT0
XEe OTHOCWUTCR W K TioHepam. Paanuyui
B HUX TAICKE HE Maro, Npu4YemM B OCHOBHOM
KONUYECTBEHHBIX (CETKW 4acToT, Nonochl
NPONYyCKaHWsa TPakToBs).

OyeHb KpaTko paccMOTPUM BUAEOMArHW-
TodoHb! ApyrMX hupm, noserewmecs 8 CCCP
¢ koHua 70-x oo cepepmHil 80-x roaoce. B ator
NEPUOL, NMPakTUHECKW BCE WMMEIOLUMECH BU-
LeomarHuTodoHb BEUM NPoM3BeaeHs! B Ano-
HUW, MPUHEM CaMbIMKW M3BECTHLIMKU (upma-
MW, OHW OTIMHANUCH 33BUAHON HAAEXHOCTHIO
1 BLICOKWM Ka4eCTBOM paboThi. HauuHaa ¢ ce-
penvHbl 80-X rogos B Npoaaxe CTamm nosie-
JATLCA annaparhl MEHee WM3BECTHLIX ANOH-
CKMX U KOPENCKUX hrpm.

MNpexae ecero cneayer OTMETUTL BU-
neomarHutodorsl dupmel MATSUSHITA

(PANASONIC, NATIONAL), nopoepxkoi
KOTOPOR B HEMANoW cTenenn obs3ad ceo-
el nobepon opmart VHS. MNportorun an-
napara "39nektpoHuka — BM12" —
PANASONIC — NV-2000 8 CCCP He nony-
4un Gonbloro pacnpocTpaHeHdvs. Aestop
ero He BCTPEeYan W He 3Han koro-Hubynb,
KTo 6B BUOEn aty Mogens. Y Hac 6einun
pacrnpocTpaHeHs! APYr1ue MOLenu mMapku
PANASONIC, takue kak NV-300, 330.
QOcobenHo nonynapHoil 6Bwina Mopens
PANASONIC — NV-333EE, B Gonbilumx Ko-
nU4ecTBax NpofaBaBlUanCa 4Yepe3 CeTb
marazvHoe “Bepeska” v NONHOCTLIO COB-
MecTumMan C oTeveCTBeEHHBIMW TENEBU30-
pamu. 333-8 MoLens, BepoATHO, Bbina no-
CregHer CTaumoHapHOW MOfEens C
"LIAXTHOW" CMCTEMOI 3arpy3ku Kacceth.
Ee JINM otnuyaeTtcs OT MpoOTOTUNOB
(NV-2000, BM12) Hanu4uem OTAenbHoro
[BUraTtesnsa nepeMoTok W Gonblueil Hanex-
HOCTBID. CxemMoTexHuka kanHana uaobpa-
XEHWA 3TOro annapara He npeTepnena cy-
LWECTBEHHbLIX M3MEHEHWIA.

B cepegunie 80-x ropoe dupma
MATSUSHITA ebinyCTUna yHVKansHyio no
TEM BpEMEHaM MOPTATUBHYID MOOENb
C LUAXTHOW CUCTEMOIW 3arpyakm NV-
180EE(EG) Becom Bcero 2,3 kr. B orcex
NUTaHWA annaparta MoXxHO BbINo BCTABUTL
WKW HUKENb-KaOMUWEBLIN aKKyMYNATOP,
WNn CETEBOW adanTep Takoro xe pasmepa.
3ot BnaeoMarHUTogoH MOr KOMIMIEKTO-
BaTLCH CYMKOW [/1A MEPEHOCKU U BUAEO-
Kamepow.

Buinyck BnaeomarHurodoHos ona Es-
ponbl C PPOHTANBHON CUCTEMON 3arpy3ku,
npeanoxenHo coupmon SHARP, komna-
Hua MATSUSHITA Hayana B cepeavHe 80-x
ropoe. B CCCP HawGonee W3BeCTHbiMW
6uinun Mmogenu cepun G. OfHWM W3 NepPBbIX
annapatoe aToil cepun Gbin NV-GT7EE.
JINM, vcnone3yeMsblil B TaKMX BULEOMAr -
HUTOMOHAX, NONYHUN Ha3BaHWE MEXaHWU3-
ma G. Mmeetcs HeckonoKo ero mMopwgu-
kaumid, OcoBeHHOCTW YCTPOWCTBA W pe-
MOHTa MexaHuama ByOoyT paccMoTpeHb
B Apyrvx nyGnukaumax.

B 4ucne komnaHwii, nopaepxasiumnx
¢opmatr VHS ewe Ha cragum "BOMHLL"
¢dopmaros, Guinu Gupmbl AKAI, HITACHI,
MITSUBISHI, SHARP, SANYO. Oanako
B CCCP BupeomarHUTodoHbl 3TUX hupm
no 1983—1985 rr. BBO3KUNW U3-3a pybexa
B OCHOBHOM 4acCTHbLIM NOPAAKOM, O3TOMY
BHIAENUTL Kakne-HWbyab AOMUHUPYIOLLME
MOAENW 3TUX PUPM 3aTPYAHWUTENLHO,

NUTEPATYPA

1. CamoxwH B. KacCertHeiM BUOEOMarHW-
Toonam dopmara VHS — 30 ner. — Paawo,
2006, Ne 10—12; 2007, Ne 1.

2. NeTponaenosckwii ). YcTpoicTBo M
PEMOHT BuoeomarHuTodoHoe ¢wpmu JVC. —
Pagwo, 2002, Ne 9, ¢c. 6-8.

3. Narenrt CLUA Ne 3723638. — Maobpere-
HUA 3a pyGexom, 1973, Ne 6.

4. Narent CLUA Ne 4068257. — WaobpeTe-
HuA 3a pybexom, 1978, Ne 17.

5. NMarent CLUA Ne 4079412, — WaobpeTe-
HKUA 3a pyBexom, 1979, Ne 1.

6. NMarent CLUA Ne 4178606. — Waobperte-
HWA 3a py6exom, 1980, Ne 15,

7. Netponaenoeckvin 0. BugeoTexHwxa
dopmara VHS. Knaccudvkalvs, 0COBEHHOCTW G-
nonbaosanus, — Pagmo, 1992, Ne 11, ¢. 30—32.

Penaxtop — A. Mixainos
rpagwra — K. Anapees, ¢oTo — aETODE




AByXKaHasIbHbIN

perynartop

rpoMKOCTM ANA aKTUBHbIX AC

A. CbIPULO, r. Mocksa

BbIHOCHOM OBYXKaHabHbIN PErynsTop rpoMKOCTH NpefHasHa4vyeH

AR MCNoNb30BaHWA COBMECTHO C a

KYCTU4ECKUMU CUCTEMAMMU, B KO-

TOpBIX BCTPpOeHs! YM3Y, ans cnyvaes, Korga B NnpourpeiBarensx, Tio-
Hepax U UHLIX UICTOYHUK3X CUrHAJIOB HEeT PerynaTopoB rpOMKOCTH.
Ocob6oe sBHuMaHue aBTop yaenus NnoMexo3aluieHHOCTH U MUHU-
MH3aL M UCKAXEHWIH, BHOCUMBIX By epHBIMK YCHITUTENSMM, B KaJe-
CTBE KOTOPbIX OH BbiBpan moauduxkaymio TpaH3uCTOPHOro Kkackaga
C BBICOKOWH JIMHEHHOCTBIO, MO CYOBEeKTUBHBIM OUeHKam npes3olen-

wero 6ygepHbie kackagnbl Ha OY.

l—lpu WUCMNOSb30BaHUW B GbiTOBLIX CTe-
PEOKOMMIEKCaX aKTUBHLIX TPOMKOro-
BOpuTEnen (C BCTpoeHHuMKM YM3Y) vacro
BO3HUKAIOT 3aTpyaHeHuns B OneparuBHon
perynMpoBke rpOMKOCTM, Tak kak B 6onb-
LWMHCTBE UCTOYHWKOB CUrHana takve pe-
rYNATOPLI OTCYTCTBYIOT.

ABTOp npegnaraet oAuH U3 BO3MOX-
HbIX BAPWaHTOB pelueHns 3Toi npobnemo:.
Mpu paapaboTtke apyxkaHankHOro peryns-
TOopa rPOMKOCTW OCHOBHOE BHUMaHue
yOeneHo MakCUManbHOMY COXpaHeHWIo
KayecTBa 3BYKOBOCNPOW3BENEHWA nNpu
NOAKNIOYEHUW K CUMMETPWYHBIM BXOOaMm

TeNbHLIX JIMHWIA C BbIXOAOB YCTROWCTEA Ha
CUMMETPUYHBbIE BXoAbl AAC focTUrHyTo 3a
CYET UCMONL30BaHWA CXeMbl KBa3UCUMMeE-
TPUM No Bbixoay. Npu 3T1oM HEOBXOAMMBIM
YCNOBUEM SIBNSIETCS PABEHCTBO BbIXOAHLIX
CONPOTUBNEHWIA KaXO0W BbIXOOHOW Lenw
OTHOCUTENLHO 0BLWero nNpoeoaa, YTo Ao-
CTUIHYTO BKIOYEHWEM pesaucTopos R3—
R6 v nop6opoM WX CONPOTUBIEHWA.
Mpy KBA3VCMMMETPUK MO BLIXOAY 3BYKO-
BOW CUrHan nepefaercs ToMLKO No OAHO-
MY NpoBOAY OTHOCWTENLHO 06LWwero npo-
BOAA, & HaBOOKW M MOMEXW — Mo ABYM
NPOBOAAM M CUH(A3HO, HTO NPUBOANT K MX
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BOrO NUTaHWS; STO COXPaHAET NPOOOIXM-
TENBHOCTb BNOKWMPOBKWM MPW MOBTOPHOM
sKmo4eHn. MNMepeknoyarens SA1.2 ocy-
wecTenser GuiICTpoe OTKNIo4eHne obmo-
ToK pene K1 v K2 (6nokvpoBky BIXOLOB)
NPV BLIKNKDYEHWW CETEBOro nuTanus. Cra-
6UNM3VPOBaHHOE ABYXMNONAPHOE HANps-
»eHve nutanua Ha BY noctynaer ot MuK-
pocxem DA1 v DAZ2.

Buifop cxembt U a3nemenTHOW Gasw BY
NPoV3BeaeH aBTOPOM Ha OCHOBaHWW pe-
3YNLTATOB IKCMNEPTU3bl Mo CyEBLEeKTUBHON
OLLEHKE Ka4ecTBa 3BYKOBOCIPOU3BEASHWS.

3kcneptuze nogsepranvck BY ¢ koad-
duumentamu nepepain K=+1 n K=-1
C PasnU4HBIMK YCUNUTENbHBIMKU NpuBopa-
MK U CXeMOTEXHVKOW Ha Mukpocxemax QY
cepuin KP544, NES532, NES534, AD8B25
M HECKOfbKWX APYrUX, Ha TpaHsucTtopax
cepuin KT3102, KT3107 » aHanormyHbix
WUMMOPTHLIX, Ha namnax 12AX7, 6H20,
6H23MN. Hawnywwumu 1 GnvakumMu no
OUEHKaMm oka3anucb Osa sapwaHTta BY:
Ha namnax 6H23MN w TpaHaucTopax
KT3102E no cxeMe £ KoMneHcauWen ncka-
XeHuWid [1], BTOPOR 13 HUX 1 Bbln BoiGpaH
xak Bbonee npocToi.

Cxema BY npuBegera Ha puc. 2 1 oTnn-
YaeTca OT NPoTOTWNa, onucaHHoro B [1],
eseaeHvem OOC No NOCTOSHHOMY TOKY He-
pe3 peaunctopsl R1 1 R2. lna BO3MOXHOCTH
NPOBEPKM OPYIrMX CXEMHbIX pelueHuin BY
BbINONHEH B BUE MOLYNA C NATLIO BHIBOAA-

Viz
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YM34, BcTpoerHbIx B akTueHyIo AC (panee
AAC), a TaKKe BO3MOXHOCTU NPUMEHEHUSA
B KAa4ECTBE PerynaTopoe NEPEMEHHLIX pe-
3UCTOPOB PasNMYHbBIX HOMMHANOB (10 kKOM
v Bonee).

Cxema nBYXKaHaNbHOIo BapuaHTa ycr-
POCTBA C HECUMMETPUYHLIMU BXOAEAMMW
¥ KBa3UCUMMETPUYHBLIMUY BLIXOLAMM MoKa-
3aHa Ha puc. 1. Cob6cTBEHHO perynsaTop
KaXaoro U3 KaHanos BKIOYEH B paspbis
Mexay Asyms GydepHsIMW younutensmm
(BY) B BMAE mopynen A1—A4, obecneyn-
BaOWKUMK HeoBxoauMoe cornacoBaHve
C UCTOYHUKOM curHana v AAC.

OTCyTCTBME HABOAOK W MOMEX MpW OT-
HOCUTENBHO BONBLWOW ANVHEe CoeaMHM-

KOMMEHCAUMU Ha CUMMETPUYHBLIX BXOdax
yocunutenei AAC. PasfenutenbHbie KOH-
nercatopel C1—C4 [aioT BO3MOXHOCTL
NPUMEHEHWS Pa3nnyHbIX BapuaHToe BY.
OTCcyTCTBME NPOHWKAHWA NOMEX B 3BY-
KoBOW TpakT AAC npy KOMMYTaUMAX ceTe-
BOFO NUTaHwua pocturaerca 6/10KMPOBKON
BbIXOZ0B YCTPOWCTEA HOPMaJIbHO 3aMKHY-
TeiMu koHTakTamu K1.1 v K2.1. Onvrens-
HOCTE GNOKUPOBKW 3aBUCWMT OT MOCTOSH-
HOW Bpemenu uenu RBC15. CrabunutpoH
VD1 zawmaeT nonesoi Tpanauctop VT1
OT MPEeBbLIEHNs OONYCTUMOro Hanpsxe-
HWS 3aTBOP—WCTOK. Hanwyve uenv VD2R7
oBecneynsaer OLICTPYIO Paspapky KoH-
nexcaropa C15 nocne BLIKMIOYEHWA CeTe-

mu. BeiBoa 2 B Mogyne coefMHeH C anekT-
PUHECKUM 3KpaHoM Moaynsa (Cnoi Gonsrn
€O CTOPOHBLI YCTAHOBKW OETanei) u Moxer
ObITe MCnonb30BaH B kadecTee obuero
NPoBOLa B WHbIX Bapuantax BY. Mocnepno-
BarenbHoe coesiMHeHue peswcropos R1,
R2 1 R3, R4 npumereHo ana yooborea noa-
Gopa onTMMasBEHOTO CONPOTUBIIEHWS.

OcCHOBHBIE
TEXHUMECKUE XapaKTepUCTMKK

BxooHOE  CONPOTHMBAEHME,

kOM, HEMEHEE . . ............. 200
BbixogHOE CONPOTHMBIIEHWE,

kOm, HeGonee ............... 1,8

LOMNVVA D

WAUHXILOMNAGE
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KoadduumeHT rapMoHuK npu

Hele (RCA) v BoixogHble (XLR) paikemsl,

3BYKOTEXHUKA

Ten. 208-83-05

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

PALLUO Ne 6, 2007

Upx 2,8 B, R, = 20 kOMm 1 a TaKKe CeTeBOW WHYp nuTanus. Ha apy-

F. = 20...20000 Ny, %, He CTOPOHHEN NeYaTtHow nnare U3 CTexknoTek-

OONeR  :nsaaivannesssim s 0,02  cronura pasmeLleHsl BCE 3NeMEeHTB! U MO-
AuanazoH BOCNPOM3BOANMbIX nynv A1—A4. Yeprexu oCHOBHOW ne-ar-

4acToT (Npw HepaBHOMep- HOW Nnarbl NpUBeAeHsl Ha puc. 3.

HocTu He Gonee +0/-3 ob), Ona mopyneir A1—A4 wcnons3oBaubl

I sovsan simvepapsd 0,002...100 reuaTHLle nAaTel M3 CTEKNOTEKCTONWUTA,
OTHOWEHWe CUrHan/wwym (npw YepTex KOTOPbIX C PacrnonoxeHnem ane-

Usx = 0,775 B), BBA, He Me- MEeHTOB nokasa Ha pmc. 4.

HEE .ottt iiaiieeannnnns 100 B KOHCTRYKUMK BO3MOXHO MCNONL30Ba-
Koadduument nepegasim . ......... 1,2  nwe peauctopoe MNT mowHocTeo 0,125

vnn 0,25 BT C I0NYCKOM +5 %, OKCHIHbIX Puc. 4

koHpercaropoe (C5, C6) — K50-35 wnm
WMMOPTHBLIX; Konaencatopos C7—C14 —
KEepaMUYECKUX MK ManorabapuTHbIX nne-
HO4HbIX rpynnbl K73. K koHpercaTopy C15

YctpoicTteo cobpaHo B metannuuec-
KOM koprnyce. Ha nepeHion nasens kop-
nyca BeIHECEHEI BbIKNIOYATENbL CETW U pe-
rYNATOP rPOMKOCTM, 8 Ha 3a0HI0K — BX0A-

npegLsBNATCA MoBLILLEHHbIe TpeboBa-
HWA K COMPOTUBIIEHWIO YTEYKU (NPUroaHbl
K53-14u T n.).

Ocoboe sHWMaHWe cre-
OyeT yaenuTs BulBopy kOH-
peHcaropoe C1—C4, koro-
pbie pomkHbl o6ecneYvBeaTh
nepegady 3BYKOBbIX CUrHa-
noe 6e3 nckaxeHuin. Jocra-
TOYHO XOpOoLWWe pesynbTarsl
[OCTUraloTCs NpY UCNonb3o-
BaHUW, HANpUMep, KOHOEH-
caropoB K71-7 wnwn anano-
UH4HBIX NONUCTUPONEHBIX [2]
¢ gornyckom He Bonee 10 %.

MNepemMeHHbIe pe3ncTopsl
R1, R2 — cnapen+bie PIMN1-57
C NasepHoi NogroHKoW co-
NPOTUBNEHWS U MEXaHW4EeC-
KOW cukcaumen B 31 nono-
XEHUKW UMM UMNOPTHBIE
ALPS. Ux ycTaHasnuBaioT Ha
Kopnyce Tak, 4Tobsl peryn-
poeka Obina yooGHon.

Pene K1 n K2 — P3C49,
ucnonHexve PC4.569.421-07
VNKW aHanoruyHble Ha pabo-
yee HanpsxeHve 24—27 B.

B kavectee VD1 mOxXHO
ucnons3oearb NWGo crabu-
NUTPOH Manoi MOLLHOCTY Ha
Hanpsaxerve 10..12 B. Ou-
on KO521A MOXHO 38MEHUTL
OpYrMM C MakCuManbHbImM
0BpaTHLIM HaNPsXeHWeM He
mexee 50 B, cpeaHuM TOKOM
He meHee 100 MA U MUHW-
MasbHBIM 0BPaTHBIM TOKOM.
Monesoi Tpawauctop VT1
TaKxke MoxeT DbiTb 3aMeHeH
APYrMM  C  napamMerpamm
Uay 2 20 B, Ugy 2100 B,
lc 2 20 mA. TpasauncTopel VT1
B BY pomkHbl umete koad-
duuMeHT nepegaqm Toxka Ba-
3kl He meHee 500.

Hanaxweanwe BY npona-
BOAAT B ABa atana. Ha nep-
BOM M3 HUX YTOHHSIOT CyM-
MapHoe ConpoTuBNEHWE pe-
auctopos R1, R2 no poctn-
XEHUIO MUHMMYMa MOCTOSH-
HOTO HaNPsXeHWs Ha BbIXO-
ne. Mpu atom cymmapHoe
COMNPOTUBNEHWE PEe3NCTo-
pos R3, R4 ponxHo GbiTb
paBHo conpoTueneHuio RS
C OTKNOHeHvem He Gonee
+10 %. Ha BTOpOM 3Tane
noa6upalT cymmapHoe co-
npoTUBNEHWe Pe3ancTopos
R3, R4 N0 MUHUMYMY HENKU-
HEWHbIX WCKaxXeHuin npu
BbIXOAHOM  HanprxeHwWH
Unhu = 2.8 B
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Ha obweit nnate ycrpowctea, cobpax-
HOTO NO CxemaM puc. 1, 2, BMECTO peauc-
Topoe R3 u R5 ycTranoeneHsl nepembivky,
TaK Kak ux (hyHKLMKN BBINMONHAET BHIXOAHOE
conpoTuBnenve BY, npumepHo paeHoe
830 Om. Mpu 3TOM CONPOTUBNEHNA pean-
cropoe R4 u R6 yTo4HSIOT N0 MUHUMYMY
MPOHUKAHUS MOMEX W Hasopok B YM34
AAC.

Conpotuenenne peavctopa R9 yTou- |
HAKOT N0 HaaexXHoMy cpabaThieaHunio pene
K1, K2 npu konebanuax HanpsoxkeHua nu-
TAHWS Ha BLIXOAE BLINPAMUTENSA. I

MNpw skcnnyaraumy BIHOCHOW ABYXKa- '

1

HaNbHLIA PerynaTop rpoMKocTH, pacno-
naraemMeiti B 30HE NPOCNYLUMBAHWA, OKa- |

3bIBAETCH AOCTATOMHO YAOGHLIM, HEMHO- |||
ro ycrynas 6ecnpoBoAHOMY perynuposa- |{|

Huo younenus qepes NAY. OnuHy kabe- |
neii NOAKNIOHYEHNA K MCTOYHVKAM CUrHana |
NyHle orpaHnynTs 1 M, a Kaxaoro wa ka-
Geneit kK AAC — 10...20 m. lns 3101 Lenn
BMONMHE NpUrogHbl kabenn KMM2x0,12
WNKM aHanorvyHbLIe UMNOPTHLIE C Manown
NOroHHOM EMKOCTHIO.

JIUTEPATYPA

1. Kynuw M. NvHeapu3aums kackapos |
ycunenms Hanpsxexws 6e3 OOC. — Pagwo, |
2005, Ne 12, c. 16—19. !

2. Koupencaropul. CnpasoyHmk. — M.: Pa-
V0 W CBsi3b, 1993,

Pepaxrop — A. Cokonog, rpagwka — 10. Avapees |

MOAOYNbHAR PEKJTAMA '
Yenosen cm. B "Paguo”, 2007, Ne 2,c. 11l

Ona Bac, pagnomoburtenu! |

PAOUOKOHCTPYKTOPBI Bcex Ha-
npaenednin. Kopnycel ans POA. Paavio-
3N1EeMEHTBI, MOHTaXHbli UHCTPYMEHT |
W marepwanbl, nuTeparypa, rotoebie |
napenus. IBM-komnnekTylowme. i

Ot Bac — onnayeHHbiil KOHBEpT Ans | |
GecnrartHoro karanora. !

a/qa 1333 PTL "MpomeTteir™.
www. rtc-prometej.narod.ru .
Ten./dakc (3412) 36-04-86,
Ten. 22-60-07.

* * &

M3roTOBUTE/b NPELJIATAET:

pun PYLLI; |
| — rPOMKOrOBOPWTENW: HACTEHHBIE, |
NOTONOYHBIE, PYNOPHBIE. i
MogpobHocTn Ha www.ruston.ru 1
Ten. (495) 942-79-17.
E-mail: sale@ruston.ru .

* & &

Becb cnexTp pagnomoouTenbcKmux
HaGopos!
Katanor ¢opmar A4, 104 ctp. —
50 pyG. 6ea yueTa NnoHTOBbLIX PAaCXoA0s. | |
Mo 3anekam WKOMbHBLIX, AETCKWX Y-
pexaeHnii n Bubnuotex —BECMNATHO.
107113, r. Mockea, a/s 10 "Mocbin-
Topr”. Ten. (495) 304-72-31.

* & &

Hab6op peaucropos: 168-Homu-
| Hanos no 20 wr. = 380 py6.

| FAoctaBka HanoxXeWHbiM mnate- ||| oicreve younurens. Bpems 3anepxkv sasm-

wom — www.ekits.ru |

l

426072, r. UxeBCK, i
1l npasuno, nopoGHble nybnukaumu He co-

— TPaHCNAUMOHHBIE YCUNUTENW Ce- | 1§

'YM34 c napannenbHbIM KaHanom
‘M MakcumanbHo rny6okoin OOC
A. JIMTABPUH, r. Bepe3osckuii KemepoBckoii obn.

B aroii ctarse asTop onuceisaer YM3Y, ynpouweHHsiii no cpasHe-

| HMIO € ero panee ony6/IMKOBaHHBIM B XypHane sapuauTom ("Paguo”,
| 2004, Ne 3, c. 18—20; Ne 4, c. 19—21, 32), B kOTOPpOM MCNONBL30BA-
| Hbl NPUHLMNLI NapanneNbHbIX KaHanos B GbICTPOAEHCTBYOWMX Npe-

Il| Uu3MOHHBIX yeunurenax ¢ mHoronernesoi O0C. Ycunurens MowjHoO-

| cTbi0 120 BT BBINOAHEH C UCMONB30BAHUEM MOLYHBIX MTONEBLIX TPaH-

|| 3¥CcTOPOB B BbIXOAHOM Kackage, rge ux napannesisHoe BK/TIOYEeHue

| CﬂDCOﬁCTByET nNoBbILLEeHHIO sxcnnyaraquauuoﬁ Han[exHoCTH.

{ 9 Ta cTarbA Nnpofomkaet Temy MuoroKa-
./ HanbHelx  YcunurenoHoix CTpykTyp
| (MKYC) B ycunurensx mowHoctv 34, nop-
| HATYO B nyBnvkaumsx [1, 2]. Tam xe oboc-
| HOBaHbt  MWHWManbHble  TpeGoBaHus,
| npepbsBnsemble k YM3Y4. U3 Hux Hanbonee
| BEXHbIE — 3TO KpalHe Manoe Bpems peak-
| umm* nernn OOC (BPMN QOC) u rnyBokas
| (80...100 nB) cronpouexTHas OOC Ha BY
| 3a npepenamu nonocsl pabounx yactor. Ta-
| kme napameTpbl ofecneynsalT NpeLmMan-
| OHHOCTb B WMPOKOW nonoce 4actot v 6o5b-
| Wwow 3anac no cdaze e netne O0C, Bbicokue
neperpy3o4Hbie XapakTepucTUKK Kackaaos
YM3Y (Ha BY), oTnvyHOEe Ka4YecTBo 3BYKO-
| BOrO curHana. Peann3osartb MX BO3MOXHO
| ToneKo Ha ocHose MKYC.
| B HacroAweW crtartbe pacCMOTpeHbl
| obocHoBanma 1 wenecoobpas3HocTe Npu-
| MEHEHMA MaKCUManbHO YNPOLLEHHLIX BEp-
| CWiA BBIXOJHBIX Kackanos YM34.
{ Ina Hayana oTMeTUM, YTO HbiHE Cylle-
| CTBYET OTHOCWUTENBHO MHOTO MONYNAPHBIX
|cratei, rge 06GOCHOBaHWbl pPasfnyHbie
| CTPYKTYPLl M cxemMoTexuuka YM34. Kak

| pepxar rpybbix owMGOK, OAHAKO B LIENOM

H | 4ero-nMBo HOBOrOD HEWTM B HUX O4EHb

| cnoxHo. NosopoM AN HEraTMBHOW OLIEHKW
| aBTOPOM Takmx nybnukaymi CnyxuT Becb-
| Ma NOBEPXHOCTHDIA AHANU3 MPUHUH HEKOP-
| pexTHoW paboTtel YM34.

PaccmoTpum paanuuue v CXOACTBO
|8 peicteun ofwein n mectHoi OOC.
| Ha nepebiii Barnsa, OHW MMEIoT pasHble on-
| pepenenus: obuwas OOC oxeaTbiBaer BeCh
| YOWIUTENE, 8 MECTHas — Kackan unn rpyn-
| ny kackanos. OnHaKo KnioyeBbiM GakTopom
| 9TUX pa3nuuuMiA CrieflyeT CHMTarb pasHoe
{ BPM OOC. WmenHo kpaiiHe mansim BPI
1 O0C v obycnoBneHO BLICOKOE KawyecTBO
| peMcTBUA MECTHON (HEPeaKO CTOMNPOLEHT-
HoW) OOC B OTAENBHBIX YCUNUTENbHBIX Kac-
| Kagax, HanpyMep, Ha TPaH3NCTOPaX B CXe-
| Me BKnioHeHus ¢ obweid Gason (OB) wnn
| ¢ 06wmM KonnekTopom (OK); aTo eceueno
| nogTeepkaaerca npakTukon. OaHako rnae-
| HBIl HepocTaTok MecTHol OOC — HeBonk-
| LUOIA 3anac YCUNeHus BHyTpu netnn. Y ob-
' weit O0C sTOro HepoCTaTka HeT, U OCHOB-
| Hoe TpeGoBaHue K He — MUHUMW3EUMA
| BPNOOC [1, 2].

| * OObINHO NONB3YIOTCA TEPMUHOM "BPEMS
| ycraHoBneHns”, xapakrepuayioumumM ObicTpo-

{1l CHT OT KOMNAEKCHBIX NPOBOAMMOCTER TPaH3NC-

1l ropos n yposxs curnana (npum. pea.).

| "CoBepLIeHCTBO AOCTUIraeTCA He Toraa,Koraa
| Hevero gobasnTe, a Korga Hevero ybpars.”

AnTyaH ne CenT-3k3ionepu

Kakoii u3 aroro cpasHeHus Cnepyer Bbi-
BoA? HeobxooMMo MakCUManbHO MCHOTb-
30BaTh KackaObl C MECTHOW (kakK NpaBuno,
cronpouerTHoi) OOC 1 Nnpu-4emM oxXeayeH-
Hbie ryboKon (Mnu kpaHe mybokow) ob-
wei cronpoueHTtHoin OOC Ha BY — BHe
nonocei paboymx dactor. Cneayer nop-
YEPKHYTb, YTO Kakux-NMBo TexXHWHeCckWx
oTnuaui obuen n mectHon OOC He cywue-
cteyeT, ecnv BPT OOC kpaiiHe manoe.

Becbma npuenexarenbHo 34ech BbIrMA-
BMT CTPYKTYPA, [BE BLIXOAHOW Kackap Mak-
CUMAnNbHO yNpoLLeH. YnyylleHue oTHOoCK-
TENBHO NIMHERHBIX XapakTepucTvk nogob-
HbiX BbIXOOHLIX Kackanos cnepyer obecne-
YyuMBaTbh NOCPEOCTBOM AONONHUTENBHBLIX
ycunutenen (OY) w rybokon (kpaitte rny-
Gokoi) OOC.

CpaBHUM CTPYKTYpHI KACKaA0B pacnpo-
CTpaHeHHbIX cxem YM34. Tak, MHOrum pa-
avonioburensM  M3BecTHa  CTPyKTypa
YM3H, roe ynpaeneHve BuIXOAHbIM KacKa-
AOM OCYUWECTBISETCA MO Lensm nutasma
OV [3, 4]. HyxHO 0TMeTUTb, 4T0 KO BpemMe-
HWU NyBIMKaumm 3TM YOWTUTENW OTNv4a-
JIUCh OT NPOYMX OTHOCUTENBHO HeBoNbLLIMM
BPM OOC, 61mM3kuM KO BPEMEHW 33 0EPXKN
camoro QY. OpHako noaobHbie yoeunurenu
UMeloT paa "BpoXAeHHbiX” AedekTos,
W3 KOTOPbIX HanGosee CyLecTBeHHbIN CBRA-
3aH ¢ Bonblwmm ypoeHem BY nynbCaumia
(vckaxenuin) B uensx nutanma OY. Beayc-
NOBHO, Y&CTh 3TUX MOMEX MNPOHUKAET K BO
BXOAHbe Lenu OY, KoTopble MOTyT He koM-
neHcupoeartscs 06uwen O0C.

Opana na nawbonee NONyNSPHbLIX CTPYK-
Typ BbIXOAHOro kackana YM34Y copepxur
TEHEPaTop TOKa, YNPasBNRiOWWIA MOLHBbIM
(BBIXOOHBIM) MOBTOPUTENEM — 3MUTTEDR-
HBIM UK UCTOKOBLIM. Takaa CTpyKTypa yxe
JaBHO CTana KNacCuUKOM CXEeMOTEXHWKW
YM34Y w CcnyxuT OCHOBOW ANS MHOMMX
YM3Y, onucanHbix, Hanpumep, B [1, 2, 5, 6].
OpHako Hekotopeie YM3H [5, 6] (u vx kno-
Hbl) OTHOCWUTENBHO CAOXHHEL U MMEIOT pRAf
HEAOCTATKOB, 4TO CBA3AHO € BoNbLUMM Yuc-
NOM MOCNEeoBaTenbHLIX KACKAO0B youne-
HUWS, 8 TAKXE OTCYTCTBMEM CTONPOLEHTHON
0OO0C Ha BY. Bapwant YM34 ¢ MKYC [2] Bbi-
rOAHO OT/IMHEETCH OT ITWX BEPCUIA, TaK Kak
obnapaer kpainHe mankim BPIM O0C v my-
Bokoi cronpoueHTHon OOC Ha BY. [ns sbi-
COKMX YaCcTOT BhIXoAHOM Kackan YM3Y pea-
NU30BaH Ha OAMHOYHOM NOMEBOM TPAH3WC-
TOpE CO CToNpPoLeHTHOH MecTHoi O0C.

Wrtak, pauHbin ycunutens [2] npep-
crasnset cofoi onTUManbHylD, NpuLYem
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PAOWO Ne 6, 2007

MaKCUManbLHO YNPOLLEHHYIO KNacCu4ec-
Kyio cTpykTypy YM34 (redeparop toka,
YNPaensiowmii MOLLHBEIM NOBTOPUTENEM).
MoHATHO, 4TO TaKas ONTUMANBHOCTL TECHO
CBAi3aHa C NPUMEHEHWEM B BbIXOJHOM Ka-
Ckafe MOLUHBIX NONeBbiX TPaH3WCTOPOB,
obBnagaowmx GonbwMM KoadhPUUNEHTOM
YCUNEHWSA MO MOLLHOCTH, 8 TAKXKE APYrMMu
MONOXUTENBHBIMKW CBOMCTBaMK [2].

CyulecTeyer ewe OOWH aprymeHT
B NONbL3Y NonesbiX TpaHauctopoe. Tak, ec-
nm 5—10 neT Hasan koMrnnemMeHTapHoe
napbl MOLLUHBIX MONEBLIX TPaHZWCTOPOB
6binn B peduuvre, TO Teneps noaobHbe
TPaH3UCTOPLI UMEIOTCA B LUMPOKOIK npo-
Oaxe no AOCTYNHbIM LIEHaM.

Hagno otMeTuts, 4TO ANnA younutena [2]
(Ha pwc. 1,a nokazaHa CTPYKTypa CBA3W
ero TPaH3UCTOPHBLIX Kackanos) Heobxoaum
[ONONHUTENBHBIN ABYXNONSPHBIA MCTOMHUK
nUTaHKuA, 410 obycnoeneHo BonbLUKMM BXOa-
HbIM HanNpPsXeHWeM BLIXOOHOro Kackana —
NOBTOPUTENA HanpsxxeHws. B cyuHocTy,
FONONHATENbHLIA MCTOYHUK MUTAHUA —

DYHKUMOHANBHO M30LITOYHBIN y3en; nonpo-
Byem ero vckniouute. [na 3aroro cnepyer
BK/IOYUTb TP@H3UCTOPLI BLIXOAHOTO Kacka-
0a no cxeme oblWMM UCTOKOM, OONONHWE
€ro NpeapkiXofHLIM KackaaoM, kak nokasa-
HOo Ha puc. 1,6. OpgHako Takas Mopuduka-
LM BLIXOOHOIO Kackana BECLMa HENWHEN-
Ha W HecTabunbHa, 4To CBA3AHO C OTCYTCT-
sveMm mectHon OOC. Kak nokasaHo Ha
puc. 1,B, eBeperHem mectHom OOC peanc-
topamu R1, R2 1 netnu 4acroTHo-3asmcun-
moit O0C (vepes koHpgeHcaTtopsl C1, C2),
pocturaowein Ha BY 100 %, MoxHO ymyy-
LWWNTE NapamMeTpsl TPaH3UCTOPHOID Kacka-
pa. Beeperve aroi netnn OOC npusoauT
K TOMY, 4TO Ha Yactorax sbiue 1 My npwu
YMEHBLLIEHMW YCUIEHWA MOLLHOIO Kackaaa
TPaH3UCTOPLl NPEeaBLIXOAHOro kackaga
npuBnMXaIOTCH K GyHKUMN SMUTTEPHOTO
NOBTOPUTENS, ADCTUraeMoi Npy YCNoBWAX,
KOMpa HanpsaXeHwsi W TOKW KONNEKTOPOB
ITVUX TPAH3WCTOPOB AOCTATOMHO Bonblune
(25 B n 25 MA COOTBETCTBEHHO), 8 Harpya-
K& B LeNnW KONNeKTOPOB HU3KOOMHas,
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MNony4eHHbIR BapuaHT BLIXOLHOMO Kacka-
Aa No psgy TEXHWHECKUX napametpos Mo-
XET HECKOMBKO NPOMrpLIBaTh B CPaBHEHWN
¢ Bepcueit YM3Y [2], Ho TONBKO Npy pagHbIX
TOKaX NOKOA NPenBbiXOAHOro kackana.
MpW NOBLILLIEHHOM TOKE MOKOS NMPeaBLIX0A-
HOro kackana (25 mA npoTue 5 MA B [2]) am
YCUNUTENW N0 TEXHUHECKUM XapakTepucTi-
KaM MOXHO CuMTaTh Brmakmmn. Hecomuen-
HbIM MMIOCOM NONY4eHHOTo BapuarTa YM34
cneayeT CHUTaTh OTCYTCTBUE A0NONHUTENb-
HOM0 BRICOKOBONETHOIO WCTOYHWKA NMTaHWA.

Wtak, nony4eH MakCUMarbHO YNpOLLEeH-
HbIM BapuaHT YM34. MoxHo yTBepXaars,
4TO TaKoW ycunutens npeacTaenseT 3010-
TYIO CepefumHy Mexay MHOrOKackaiHbIMK
YM3H [5, 6] v naMnoBLIMKM YCUNUTENSAMM,
wbo obnafaer ux AOCTOMHCTBAMW NPW OT-
CYTCTBMM HEOCTATKOB.

Beck crekTp tpeGosaHuvii, Nnpeabsense-
MbIX K COBPEMEHHLIM BbICOKOKaYeCTBEH-
HeiM YM34, zatpypHutensHo obecnequTb
B OTHOCWTENLHO NPOCTLIX Yeunutensx. Oa-
Hako Bazoeble TpebosaHws, Ge3yCcnoBHO,

Puc. 1 a)
RIOIO  Ri10
om onz
+58 (zmab)
VIO1-vog L3
45224 A1 S
VI3-vie ® c8
TRF3640 TOMKA
VI7-v10 t x258
IRFE40 Ia?fm
C10-C15 1000 2 N7 178504 22mKx50 B
C16-625 0,1 MK A
ADBOS5AR| ryapn | -
R4100 56 c4 1000 R1E 200 [ga== -
~ o0 ~ 4
ont L.l .~ =S : 0 2z Beixod
R1150 R3100 5| B wol] one L on3 i
= -1/
iy = quzzmk T onyL
cs ¥ =C15 ’ 29
T |_1900 g 19 ' 22 MKx508
o [ L1 ws[ Jon 5
< LIy ¥
c3 | T¢ ¢9 on3
[ MK R19 RZ0 27
- aaing] k258 roa 1% 1.5 MK
51 R9 Ly a5 == C —408
21
10V dSwommllzo0 T
-58 (cmaf) 5%?_3 pa




AonmkHbl BuiTh ydTeHs B noBom YM3Y,
Kparko MnoBTOpUM MX: 3TO KpanHe manoe
BPM OOC w obwas mybokas (oo 80 nb)
cronpouexTHans OOC na BY. Mmedno atn
napamMeTpbl UrPaloT KIIIOHEBYIO POk B 0bec-
NEYEHUN BLICOKMX AMHAMMYECKMX XapaKTe-
PVCTUK Kackafoe yeunurens. KoHeysHo, 3T
Tpebosanua peann3oears MOXHO U B YM3Y
HA JMCKPETHLIX 3neMeHTax, HO PaLMoHab-
HEe UCNONb30BATE 41R 3TOr0 PaanoHacToT-
Hbte QY, ponyckawowme CTONPOLEHTHYIO
00C, Hanpumep ADBO55AR [7].

TexHn4eckne XapaKTepucTuKM
ADB0O55AR

Nonoca nponyckanus nNo

ypoeHio 306, My, . .......... 300
Yacrota eOMHUYHOTO youne-

HIAG ML nceaiiiomesimmisiasin s 200
Ycunenwe Ha 4acToTax

401004, 86 - v inaane 70/60
Ycunenue Ha yactote 1 My, ob ... .40
CKopocCTb HapacTanus, B/mMke . . . .. 1400
Bpema 3agepxku (npy 6ornb-

WOMCHUIHANE), HC ..\ v vsnenn 2,5
Hanpsxenue wyma, B/ ... ...... 6
Hanpsxexuwe nuranma, B ... ... .. +5/-5
BeixogHoe Hanpsxenve, B ... . ..., +3
MakcuUManbHblii  BBIXOOHON

O xiosvaais Piaid e d M S73a 100

QY AD8055AR CKOppeKTUpOBaH 00 KO-
adppuumenTa yecunenmna ¢ OOCK = 1.

MNopoBHeie OY paspaboTadbl ons Bu-
neoycunuteneld. Kak cnegcreue, oHu ob-
napaioT Gonbwon WKPOKONONOCHOCTLIO
W BLICOKOW NUHERHOCTLIO, NPY 3HaYUTENb-
HOM ypoBHe curdana (okono 1 B) kak Ha
BXO[e, Tak W Ha Buixoae QY, ManbiMm BpeMe-
HEM 330EPXKN W YCTAHOBNEHWUS BLIXOOHOMO
CUrHana, BbICOKOW CKOPOCTLIO HAPacTaHWs
BLIXOOHOTO HANPXEHWA 1 BONbLUMM yCK-
neHuemM, a Take ofecneyuBaioT noCcTaTou-
HO BONbLIOK BeIXOQHOW Tok. Mcnons3osa-
HME paanoHacToTHLIX OY ocobBeHHo akTy-
anbHo NpU KX nNpumenexsun B YM34Y ans
obecneyeHmns BLICOKUX NMEPerpy30qHbIX Xa-
PaKTePUCTUK NO BXOAay.

Ha oCHOBaHWKM NEPEeYNCHEHHbIX BhiLLE
NOBOAOB M aprymexTos [1, 2] 6ein paspa-
BoTaH BapUaHT yeunuTens, NpeacTasnex-
HE Ha puc. 2. PakTUYECKW 3TOT yCuIK-
Tenb npepcrasnser cobon sapuaHT YM34
[2] ¢ nepepafoTaHHbM (BEMOOU3MEHEH-
HbIM) BbIXOAHBIM KBCKA[A0M; KaK BUOHO 13
pwuc. 3, 3TOT ynpowexHsin YM34 n YM34
M3 [2] MMelT OOWHAKOBLIE CTPYKTYpY

RZ215HK
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Bxod Boixod
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Puc. 3

1 Tunsl obuwein OOC. Benepcteve 310ro
nopobua oba oHW uMeloT GNK3kue napa-
METPbLI: LWMPOKYIO nonocy nenctens O0C
(200 MIL), HEBLICOKYIO CKOPOCTL HapacTa-
HWS BBIXOAHOMO HAMPAXEHWS, HU3KYIO Yac-
TOTY eAMHUHHOTO yeunenusa (1 Mu), Hma-
Kyt qacToty cpesa netnm OOC (y3kyio no-
nocy nponyckasus no yposHio —3 ab),
a Takxke cxogHsie AYX n @YX,

B kavectee rnaeHoro kaxana YM34
NPUMEHEH NPEOCTABNEHHbIN PpaHee paano-
yactoTHbtin QY ADBOS5AR (DA1). MmeHHo
[MaBHbIA KaHan obnagaer NpUopuTETOM Ha
3ambikanue netnm O0C [1] u obecneymsa-
eT MuimmansHoe BPIN OOC, paswoe epe-
MEHMW 3a0epxku atum OY. B uenom YM34
oxeayeH Ha BY rnybokoi oBuiein ctonpo-
uexTHon OOC 4epes anemenTnl C1, R2.

BoixoaHoi kackag YM3Y esinonHed Ha
MOLLHbIX MONEBbIX TpaHaucTopax. Kak yxe
OTMEHanoch B [2], nonessie TPaH3MCTOPLI
OTHOCWTENEHO HENWHEWHbIe. To eCTb Kacka-
Obl, cobpaHHeIe Ha WX OCHOBE, CO3AAlOT
3HAYMTENBHBIE FAPMOHMYECKWE WCKAXE-
HUA, 0COBEHHO B IBYXTAKTHOM peXuMeE Npu
BONBLWOR BEIXOAHOM MOLWWHOCTWU. 3TO Npo-
MCXOOMT OTTOIO, HTO HAMPSXEHWE HA BXOAE
BbixoAHOro kackana (Uay) secbma 6onbLuoe
M, KaK CneacTeue, JIMHeNHOCTE OTHOGCH-
TerbHO HU3Kan. Ho Npu ManoM ypoBHE CUr-
Hana, NaXe ecnuv OH LWWPOKOTNONOCHLIA, Nk-
HEWMHOCTb BLIXOAHOIO Kackaaa Ha Nonesbix
TpaHaucTopax OyneT OYeHb BLICOKON. Boi-
XOOHOW Kackapm, NoCTPOEHHbIN MO CTPYKTY-
pe 03—0W erno4eHNs TPaH3MCTOPOB, OX-
Ba4{eH MECTHOW cTonpouexTHon O0C Ha BY
yepes konaexcaropel C12, C13.

B panHom YM3Y Bpems 3aaepxky cur-
HANa BLIXOAHLIM KACKAA0M (akTUYeCKH
PaBHO BPEMEHW 33[EPXKW B NPeaBLIXOa-
HOM KACKa[e, BLINO/HEHHOM Ha TpaH3Wc-
Topax VT1, VT2; kak oTMe4eHo Builwe, Ha BY
3TN TPAH3WCTOPL! C SMUTTEPOR NMEPEAaIoT
CurHan B BbIXOOHYIO LiENb HeNOCPeaCTeeH-
HO N0 NapannensHoMy KaHany 4epea ane-
meHTel C12—C15, R21, R24. 3TMM CBOICT-
BOM ofecneunsaloTcs HeBonbwoe Bpems
3a4epPKKN TPaH3WUCTOPHBIMKM Kackagamu
W AOCTATOYHO HWM3KWME YPOBHW MHTEpPMOLY-
NALUWKM BLICOKMX NOPSAKOB WM Wymonono6-
HOM MHTEPMOOYNALUMW, 4TO, B CBOD Oue-
pens, Npy obuein mybokon CTONPOLEHT-
Hoi Ha BY OOC obecneumeaeT AOCTOMHbIE
TeXHWHECKWEe XapakTepucTkn YM34 u Boi-
COKOE Ka4eCTBO 3BYKOBOCNPOUIBEAEHUS.

CrnenyeTt OTMETWUTL, YTO BbIXOOAHOW Kac-
kan aroro YM34 (cwm. puc. 2) coapaer
6onbliee BPEMRA 3a0EPXKW, HEM BIXOA-
HOW Kackaj yCcWIMTenas—npoToTuna M3
[2], Tak Kak peanu3oBaH Ha GMNONSPHBIX
TpanaucTopax (VT1, VT2).

TexHu4yeckne xapakrepmcTukm YM34

BuixooHas MOWHOCTL  Ans

Bimd By conasssrenand 120
KoaddpuumeHT rapmoruk ans

yactotel 20 «kfu npu

Upoan =20B, % ..., 0,01
KoadduumeHt mHTepmoayns-

uMm  (19/20 kTu)  npm

i = 20BN ot 0,005
Yeunenune Ha uyactote 20 xly

(6e30Q0C), 0B ............... 100
Ycunenwe Ha yactore 1 kly

{88 JOR). B vavvesims v 100
Koadpduumenr ycunenma, ob .. ..... 20
Monoca nponyckaHva Mo

ypoeHio -3 pb (4actota
cpe3anetnm O0C), kM .. ......... 100
Yactota enMHWM4YHOro ycune-

HSE: MY sa s sigssaadinies 1
BPNOOC He Gonee, HC ........... 2,5

PaccMoTpuM CBOMCTBA KACKafoB yCUu-
Tens B pas3HbIX YaCTOTHLIX Nonocax. Ha ebi-
COKMX 4acToTax (3aeck u npanee BY — Boiwe
1 MlMy) curean, npywenwuii Ha BXOL,

YM3H4 (Ha peaucTtop R1), noctynaer 4epes
orpaHvuMTensHei pesuctop R3 Ha exopn
QY DA1. C euixopa QY curHan yepes corna-
cylollee ycTpoicTeo (anementol C2, C3,
R5) npuxoomT Ha eeixon YM3Y (Touka co-
eguHenns L1 n L2); nanee 4yepes uenb
0O0C (anemenTh C1, R2) OH BO3BpawaeTcs
K BXOQy ycunutens, 3ambikaa nernio O0C
B TO4KE coeauHeHus peaunctopoe R1, R2,
R3. Takxe c ebixoga QY curuan BY nocry-
naet v Ha Gasbl TpanaucTopoe (VT1, VT2)
KOMIMAEMEHTAPHOID SMMUTTEpPHOro NOBTO-
putens. C Beixona noBToputens curaan BY
yepes koHpeHcatopsl C12, C13 n uenm
R21, C14, R24, C15 npuxoamT Ha BbIXOf,
MOLLIHOIO YCUIUTENBHOMO Kackana, B TOYKY
COEAMHEHUs CTOKOB TpaHaucTopos VI3—
VT10, n panee yepe3s karywky L1 npuxoour
Ha Bexoa YM34. MHayktueHocTs L1 ob6pa-
3yeT COBMECTHO C anementamu C2, C3, RS
COMMacylollee YCTPOWCTED, KOTOpOe CyM-
MupyeT Ha Bbixone YM34 curHans sbiwe
w Hrxe 1 MMy, MHayktueHocTs L1 nponyc-
K8ET HU3KOYACTOTHHIE CUIHANK U HE NPO-
nyckaeT BY curHans Ha Bbixon YM3Y, yem
oBecneymBaeTcs NPUOPUTET MMaBHOIo Ka-
Hana (OY DA1) na zameikanve netnu O0C
nocpencTeoMm anemerTtoe C2, C3, RS5. Ka-
TyWKa WMHAOYKTMBHOCTW L1 mMMeeT Becsma
HU3KYI0 N0BPOTHOCTB, HTO NPenoTBpalLaeT
konefaTensHble NPOUECCHl B COrnacylo-
Lem ycTpoiicTee. Ha HM3KMx HacToTax cur-
Han OOMONHUTENBHO YCWIMBAETCH Kacka-
nOamMKu Ha TpaHaucTopax VT3—VT10, skmo-
yeHHbIX No cxeme ¢ OW. RC-uenn R18C10,
R20C11 AONONHUTENBHO YMEHLLUAKOT YpOo-
geHb BY curHana Ha Exone MOLWHLIX Bbi-
XOOHbIX Tpaxsuctopos (VI3—VT10), nop-
Yepkueas NPUOPUTET IMaBHOro KaHana.

Bbix00 MOLWHOMO YCUNUTENBHOIO KACKa-
na (Touka coepmHenus ctokoe VT3—VT10)
Ha BY OTHOCWUTENBHO BLICOKOOMHbIN, 4TO
CBS3aHO C HeBONLELWMM 3anacoM yCUneHus
BHYTPM netTnn mectHon OOC. 3T1o npueo-
JMT K TOMY, 4TO KoHOoexcaTopel C12, C13
¢GaKTMHeCKM CTAHOBSATCH 4YacThio koneba-
TENLHOrO KOHTYpa, 0Bpas3oeaHHoro ane-
menTamu L1 n C2, C3, R5 cornacytowero
ycTpoiicTea. [ins nogaenexus konebartens-
HbLIX Npoueccoe nobpotHocts C12, C13
cHuxena RC-uenammn R21C14, R24C15.

MuaykTueHocTs L2 "oTcekaeT” napasuT-
HBIE EMKOCTH, & TaloKe NPensTCTeyeT Npo-
HUKHOBEHWMIO BY NOMex B BLIXOOHLIE KacKa-
Obt YM34 m anementst OOC, LoBpoTHOCTL
KaTyLKV WMHOYKTMBHOCTM L2 nouwxeHa
LLYHTOM.

PeancTueHbIe OeNUTENN HanpPsXeHus
R12—R15 ocnabns\ioT (YMEHLLWAKT) CHr-
HaU Ha BXOAE BbIXOAHOMO Kackana, 4em yee-
NUHUMBAETCH NMPUOPWUTET MaBHOIO KaWana,
a Takxe CO3A2eTCH HeobXxoaumoe Hanps-
XeHue cMelleHus Ha 6a3ax TpaH3nCTOpoR
VT1, VT2. Ans oBecnedenna ctabunsHoro
CMELLEHWS W COOTBETCTBEHHO TOKA MOKOS
BbIXOOHLIX TDAH3UCTOPOB Ka4ecTBo cTabu-
NU3aumK HanpsxeHus nutasms QY DA1
(2x5 B) nomkHo BbITs BEICOKMM. ConpoTtus-
NEHWA PE3UCTOPOB B 3MUTTEpPaXxX TPaH3uc-
Topoe V11, VT2 pasHbl WU 330a10T TOKW KOJI-
NEKTOPOB NPUMEPHO paBHbiMK 25...30 MA.
3TUM TOKOM 0BECTEYMBAIOTCH W HaNPsXe-
HWS CMELLIEHWS 3aTBOP—MWCTOK TPaH3nCTo-
pos VT3—VT10 oxkono 3,4 B, u, cooreercr-
BEHHO, TOK NOKOS BLIXOAHOMO Kackana npm-
mepHo 100 MA. Ovoaw VD1—VD4 Buinon-
HRAT QYHKLUMM TEPMOPE3WCTOPOB, HeMm
YAYHLIAKT TEPMOCTaBUNBHOCTL TOKa NOKOS
BbIXOAHOIO KacKana.
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Peaynbrathl U3MepeHuid

Kak cka3aHo Bbllie, CTPYKTYpa M HOMU-
nanel snementoe uenu OOC panHoro
YM34 coOTBETCTBYIOT 3KBMBANEHTHOM CXe-
Me ycunutens Ha puc. 3. COOTBETCTBEHHO
YM34Y obnapaetr adanorvuyHbiMu  AYX
u OYX, koTopbie npencTasnerbl rpaduka-
MW Ha pMcC. 4.

Ha ¢o1o prc. 5 npeacraBnexsl OcLmn-
NOrpaMmMbl Ha BbIXOOE MMaBHOro kaHana (Ha
DA1) 1 na Beixoge YM3Y (n3mepeHine B To4-
ke coeamHeHna L1 1 L2) npu mcnbimaHdum ero
CUHYCOMOANBHLEIM MAW MMNYNBCHBIM (Me-
aHap) curianami, Cuvrnan Ha ewixoge DA1
npenctaenseT coboi ycunenHyto Ha 70 nb
owwmbky BHyTpM netn OOC. Ha puc. 5,a
npeacTasneH peximm paboTsl (pexm 6onb-
IO CMrHana) Npy CUHYCONMOANsHOM BXOO-
HOM curHane (U, = 2 B, 20 xI'y) u cooTeeT-
CTBEHHO BbIXOAHOM HanpsxeHww YM34Y
20 B (amnnutyna 29 B) 6e3 Harpy3ku. A Ha
puc. 5,6 TOT Xe CUrHan, HO NpK CoNpPOTUE-
nexvn Harpysku 4 OM M COOTBETCTBEHHO
BbIXOOHOW MolHocTv 100 B, npu uexe pe-
nexHws cooteetcTeedHo 1 B/oen, 10 B/pen.
W3 ¢oTorpaduin emaHo, 410 6€3 Harpyaku
yeunuTens 06NafaeT HASKMMKY MCKEKEHWS-
MU, HO NPY NOAKMOYEHUW HArPY3KU CUrHan
owwubku (Ha ebixofe DA1) cTaHoBUTCA Cy-

Kyc, B
204

50 Iy npencrasnexHa Ha puc. 5,8 (pexum
Manoro curnana, 6es Harpysku). Liena ge-
nenusi cooteetcreento 1 B/oen, 5 B/nen.

Wa dotorpadpum BuoHo, 4T CUr-
Han Ha eeixoae YM3Y (BepxHuii Ha

-180F

-270 .

PUCYHKE) MMEeEeT aMrinTyay OKoso
5B (pasamax 10 B) npu oTtHOCUK-
TENbHO HW3KOW CKOPOCTUM Hapac-
TaHWA BLIXOAHOMO HANPSXEHUR.
Ha puc. 5,r nokasaH TOT xe cur-
HaJ1, HO A8 HArpysku CONpOTME-
nexsmem 4 OM Npu TOW xe LieHe ne-
NeHns.

BXOOHOW MMNYSLCHBLIA CUrnan
(mMeanpp) pomkeH bbb C ManbiMm
BPEMEHEM nepeknoyeHus. [o-
CTATOYHO BbICOKOE Ka4yeCTRO Me-
anapa obecneyvBaeT BbiXOOHOWN
¢popmMMpoBaTesib Ha OCHOBE DbICT-
popeincrteyowein KMOM mukpo-
cxembt K1554J1A3 (74AC00),
BxooHoin ¢$opmuposatens (npe-
obpa3oeaTtens aHanoroeoro Cur-
Hana 8 UM poBoin) 30echk Leneco-
06pa3Ho BBLINONHWUTL HA MUWKPO-
cxeme K1554TN12 (74AC14).

0,01 01 1
Puc. 4

LECTBEHHO HENWHeRHbIM (puc 5,6). 3T0 03-
HA43ET, 4TO Ha BLICOKWX YACTOTax MOLLHLIE
TPAH3UCTOPLI B BEPXHEM MNJ1IEYe (C KaHanom
p-TUNa) HeCKONLKO YCTYNaloT Mo napameT-
paMm TpaH3wcTopaM, YCTAHOBNEHHBIM
B HIKHEM M/ieye (C kadanom n-tuna). Odpy-
MK CNIOBaMM, MOXHO CKa3aTb, HTO KOM-
MNEMEHTAPHOCTL BLIXOAHLIX TPAH3MCTOPOB
VT3—VT10 secoma ycnoeHas.

MNPy CHWXEHMW BbLIXOOHOW MOLWHOCTH
WK NPU YMEHBLLIEHUM 4HACTOTB CUrHana
YPOBEHb CUrHana owmbkm (esixon DA1) He-
CKOJNBKO YMEHbLLLAETCS U cTaHoBMTCa Bonee
NUHENHBIM, TNIEBHbIM.

MNepexonHan xapaxktepuctuka YM34
npy BXOOHOM CUrHane "MeaHap” 4acToTon

Ananna paboTs WKpOKoNo-
nocxoro younurens (YM34) ua
yacTtoTax esie 5 My, yenecoo6-
Pa3HO OCYLLIECTBNATL C NOMOLLLD
uamepuTens A4YX unu xapakrepuorpada.
W3 pacnpoctpaHeHHbx npubopoB peko-
Menayores X1-50, X1-76.

O perandax U MOHTaXe

Becnencteue oYeHb LWWMPOKOR MNONOCHI
ycunueaembix yactot (F.,**> 400 MIu)
cnenyeT NMPUMEHSTb KOMIMOHEHTLI, Npef-
HA3HAYEHHbIE 4NA NOBEPXHOCTHOINO MOHTA-
xa. OCOBEHHO 3TO BAXHO [N1A 3NEMEHTOB
R1—R5, C1—C7, DA1. Bce 31 3nemMeHTs!
DOKHBL BbITh PACTIONOXEHL! O4EHb BNM3KO
¢ Mukpocxemoid DA1. Mpuyiem ona ysenu-
YeHus rabapuTHON MOLUHOCTH 3NEeMEHTOB

F, My

** Foon — BEMW4MHE, 00paTHan BpeMeHy pe-
akymnm netmm OOC.

R1, R2, RS cnenyer NpUMEHUTE HECKONBKO
peancTopos Tunopasmepa 1206, BknoyeH-
HiX napannensHo (R1 — nea no 300 Om,

R2 — pecstk no 15 kOM, R5 — veTbipe no
100 Om). B nosmuusx C1, C2u C4, C6 cne-
OYEeT NPMMEHWUTE KOHOEHCATOPLI IPYNmbi
MO (c manuim TKE), To xe TpeGoeaHve oT-
HocuTca U k C3 (rpynna TKE — M1500).
Konpencatop C1 ocylwlecTBnsieT cTonpo-
ueHTHyl0 OOC v COOTBETCTEEHHO AODKEH
OblTb O4EHb BLICOKOIO KayecTea, 3 SMD-
3NEMEHTOB PEKOMEHOYETCA KOHAEHCATOP
¢ TKE rpynnst M0 1 HOMWHANBHBIM HaNps-
xeumemM 500 B, ogHako onm overb oedwu-
umTHEL. MosTtomy konpexcatop C1 nyuwe
COCTAaBMTL M3 OofHOro-aByx SMD-komno-
HEHTOB emkocTeio 20...50 n® v BTOpOro
cepuini KCO, CI'M emkocteio 1000 nd Ha
Hanpsxexue 250—500 B.

Karywkmn uHayktueHocTv L1 u L2 oom-
HAKOBbl ¥ HAMOTAHEI Ha Kapkace OMamer-
pom 14 mm, npoeogom 0,8...1 MMm. HYwcno
BUTKOB KaXO0W KaTyluky pagHo 28 (nonyc-
TMMO B uHTepBane 25—30). KaTtyluka WMH-
AyKTMBHOCTKM L2 mmeeT oTeon OT cepeau-
Hbl. Mexay 3TMM OTBOOOM W KOHLOM Ka-
TYLWKM NOAKMOHEH PE3UCTOP HOMWHANOM
5 Om. Kartywka nHaykTMeHocTH L1 umeer
OTBOJA, OT BOCLMOTO BUTKa. Mexay aTim oT-
BOAOM M KOHLOM KaTYLIKWM NOAKITHOHEH pe-
3MCTOP HOMWHANOM 2,5 Om. Tem cambim,
3TOT PE3UCTOP WYHTUPYET 3/4 BUTKOE Ka-
TYLWKHK, 4TO oBecneydmBaeT 0ocTaroHHo ad-
(PeKTUBHOE CHMXEeHWEe NOBPOTHOCTMH.

B kauectse ppoccenen L3 v L4 xena-
TensHo NpUMeHnTL 3aeoackue -0, 1 nHAyk-
TUBHOCTBIO 5—20 MKIH. MNpw KX OTCYTCTBIM
peKOMEHOYeTCH WCNONL30BaTk B KayecTse
Kapkaca peavctopst MIT 0,25, HamoTae Ha
Hux 20 sutkoB nposopom 0,1...0,15 mm.

Ocobo cneayeT OTMETUTbL WOEHTWY-
HOCTb MAapaMEeTPOB BLIXOAHLIX TPaH3aWCTo-
poe (VI5—VT12). Oeno B TOM, 4TO 3TW
TPaH3UCTOPL! 0BNafAdT AOCTATOYHO pa3-
NAYHBIMK HaMNPaXeHWaMK OTCeYkk W pas-
HOW KPYTU3HOW NepenaToqHON xapakTepu-



CTUKKW. 3TO NPVYBOOMT K TOMY, 4TO B PEanstHO
paboTalolem yeunutene pasbpoc TOKOB
CTOKa TPaH3MCTOPOB 04eHb Gonblioi. 3a-
4aCTyl0 BO3HMKAET CuTyalms, Korfa peanb-
HO paboTaer OAMH TPaH3MCTOP U3 YeTbipex.
Jlaxe oTHoCUTENBHO BONbLLUME HOMMHANL!
COMPOTUBNEHWIA B LiEensX WCTOKOB HE MOryT
obecneynTs NPUMEPHO PaBHbIE TOKW CTO-
KOB. [03TOMY NOANEPKHEM, YTO 015 Nobu-
TesNbLCKOro ucrnonHexdus YM34 ¢ napannens-
HbLIM BKJTIOYEHVMEM MOLLIHBIX NOMEBLIX TPaH-
3UCTOPOB LenecoobpasHo MCnons3oBaTth
nopobpaHHLIe TPAH3NCTOPLI, H4TO NO3BONAET
WCKIIIOHMTL CONPOTUBNEHWS B LENSAX UCTO-
koB. Kputepuia ona nopbopa B napamnens
NPEeanoNaraeT CNEayIOLLMIA PEXWUM: NMONOBU-
Ha HanpsxeHus nvtadns — 20 B (0,5x40 B)
¥ NONOBMHA MAKCUMaNBHOMO BLIXOAHOMO TO-
ka — 4 A (0,5+8 A). MNpw 4eTeipex TPaH3nc-
TOpax B nne4e nosny4yaem ToK CTOKa ons 0f-
HOMO TpaH3aucTopa pasHbiM 1 A,

Takxe cTouT 06paTtMTE BHUMaHWE Y1Ta-
TENS HAa HeUenecoobpasHOCTb YNPOLLEHNS
BbIXO[HOMO KacKafa yMEHbLLUEHWEM wucna

MOLLHBIX TPaH3MCTOPOB. Ycunutens Byaet
paborocnocobeH M B TAKOM BapuaHre,
HO NPK 3TOM CHWU3ATCH HAOEXHOCTb W 3¢-
GexTMBHOCTL paboThl Ha HU3KOOMHYIO Ha-
rpy3Ky: peanbHbie AC C HOMUHATNBHLIM CO-
npotmenedrem 4 OM MOryT wmers "Npo-
gan” B uMnepatdce 1o 3 OM v mexee.

MOHATHO, HTO BLICOKME TEXHUYECKWE Xa-
pakTepucTkn YM34 pocTuriyTel 3a cuer
napameTpoe npumenentoro OY. Ha cero-
OHSALWHWIA feHb Noao6HBIX PaaMoHaCcTOTHBIX
QY, ponyckaiouwmx cronpouertHylo 00C,
paspabotaHo AoCTaTo4HO MHoro [8]. B nan-
HOM Bepcuu YM3Y He cnefyeT mcnonbao-
BaTb OY ¢ GOMbLUMM HAMPSXEHWEM NWTa-
HWSA, TAK KAK 3TO NPUBEOET K YBEIMHEHWIO
MOLLHOCTK, paccemeaemon OY, u cooTeer-
CTBEHHO K €r0 Neperpesy, 4TO CHU3WUT Ha-
OEXHOCTb.

Ocobbiit MHTEPEC MOryT MPEOCTaBNATE
OY ¢ A0CTAaTOYHO BLICOKWM OTHOLLIEHWEM Ka-
4eCTBO/UeHa NPy AOCTYNHBIX LeHax. Hanpu-
mep, nokynHas uena (¢ HOC) na pexkabpb
2004 r. pns QY ADB0O55AR Guina 50 py&
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Pegaktop — A. Cokonoa, rpagmka — K0, AHgpees,
goro — asTopa

ﬂpenBapuTeanbm ycmm-renb

B. AHOPEEB, r. MockBa

B npoyecce coBepLeHCTBOBaHNS paauomobuTensckmux KOHCTPYK-
UM MnM peMoHTa JelcTByloljeli ayauoannapartypki 3ByKOBOCNPO-
H3pegeHnn HepegkKko BO3HMKaerT norpeﬁnocrb 3aMEeHHNTE HUITH yny4-
wuTh 6J10K perynupoBoK rpoMkocTi U Tembpa. B atom cnyyae Mox-
HO pexoMeHAoBaTh nNpeafnaraeMsblii NpeaBapuUTENbHbIA YCUITUTENb,
co3[aouMii He3HaYnTenbHele uckaxenus 6narogaps pabore OY

M TPaH3UCTOPOB B Kn1acce A.

" 0BMTBECA 3aMETHOMO YNYYLWEeHWS Kaqe-
/K cTBa 3BYKOBOCNPON3BEOEHWA TPaH3N-
CTOpHbIX, Nnamnoesix YM34 Ge3 Tpagvum-
OHHOMO cpepy ayamodunos "XOHrMUpo-
BaHMA" NOPOroCTOALLMMY MEXENOYHBIMK
kabensmm MOXHO, UCNONL30BaE B KAYeCT-
BE MNPensapuTesbHONC yCUINTESb, BHINON-

BO3MOXHBIA BAPUAHT NOBTOPUTENA Ha-
NPSPKEHWA HA MONEBLIX TPaH3UCTOPax No-
Ka3aH Ha pwmc. 2. HavanbHbiid TOK CTOKa
TpanzucTopa KMN902A nonxeH BbITk B MH-
Tepsane 0,1...0,2 mA.

HanaxueaHuve yCcTpoWCTEBa CBOOMTCR
K nonbopy pesuctopa R6 0o nony4seHws
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HEHHbIKM No cxeme Ha pmc. 1. NonoGHan
nopaboTka MoxeT GbiTek PEKOMEHAOBaHA
NPy 338MEHE KaCKaflOB Ha TPaH3ucTopax
M MMKPOCXEMEX LWMPOKOro NPUMEHEHWS
B OENCTBYIOLER ayauoannaparype.
3pecs OY DA1 vcrnonb3yeTtca ans ycm-
nexuns HanpspkeHws curiana (O0C oxeayeH
Toneko OY), a ero Bbix0[, HArPYXeH Ha of-
HOTaKTHLIA MOBTOPUTENE HANPSXEHUs Ha
BUNoNApHLIX TpaHaucTopax VT1, VT2 B pe-
Kume knacca A. "Pasrpyska” onepauvon-
HOTO YCUIMTENS MUHUMWU3MPYET €ro Henm-
HEWHBIE MCKEXEHWA W NOBLILIAET YCTOWYM-
BOCTL Bnarofaps Manoi BXOAHON EMKOCTH
GydepHoro kackaga. 370 CxeMHoe pelle-
HWE MOXHO MCNONb30BATL Kak BapuaHT By-
depHOro NoOBTOPUTENS B NONYNSPHOM A0
CKX Nop NpeaeapuTensHom yeunurene [1].
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CMMMETPUYHOIO ONPaHMYEeHWA BLIXOOHOTO
curHana npy nopave Ha exor OY curkana
yactotoi 100...200 kM, ¥ NOOKMOYEHUK
Harpyso4yHoro peancTopa kackaga conpo-
THBENEHKEM 2...4 kOm. Mpu TOKe NokKoA No-
BTOPUTENA OKONO 15 MA Harpyso4Has cno-
coBHOCTL Kackaga MoBLbILAEeTCA W Torna

CONPOTUENEHWE peancTopa RS MOXHO He-
CKONBKO yMeHblUUTb. Takoi npensapu-
TenbHbIi YCUNUTENL ByaeT yenewHo pabo-
Tatk M Ha YM34 ¢ obuieit napannensHoi
OOC, npv KOTOPOIA €r0 BXOAHOE CONPOTHUB-
NEeHVe MOXET COCTaBNATL BCEro HECKOIbKO
KMIOOM.

MNpepeapuTentHbid YCUNUTENb, COCTaB-
NeHHbIM M3 AByx Moaynei (cm. puc. 1)
¥ NAacCUBHOMO MOCTOBOIO PEMYNATOpa TeM-
Gpa [2] B KaXO0M KaHane, No3sonun "BAoX-
HYTb HOBYIO XM3HE" B M3BECTHBIN NamMnoBLii
yevnutens "Tpnbok”. YMeHblwienve conpo-
TUBNIEHWIA B LENSX NPEABAPUTENLHLIX Kac-
Kafi08 W perynMpoekm Tembpa Ha oouH-OBa
NMOPRAKa, 8 TaKXKe KOMNAKTHEIA MOHTaX CNo-
COBCTEOBANMMN CHUXXKEHWIO HABOAOK U NMOMEX.

Tem He MeHee AR UCKIIOHEHUS panvo-
YACTOTHBIX HABOAOK BO BXOAHOW Lieny Kax-
[0r0 M3 KAHANOB NONE3HO YCTAHOBUTL BXOA-
HOM RC-dunbTp HY ¢ NOCTORHHON BpemeHn
0,5...1 mkc (Hanpumep, peanctop 2...3 kOm
1 KOHZeHcaTop emkocThio 200...300 nd).

Bmecto K574YO1A MOXHO MCNONb3o-
BaTb MUKPOCXEMEI TOM e CEpUM W B NMacT-
maccosom kopnyce KP574YA1 (c mobbim
OYKBEHHBIM MHAEKCOM), y4MTHIBAS pasniu-
4K5 B LIOKOJIEBKE, 8 TAKKE MMNOPTHLIN aHa-
nor — AD513. Tpanawcrop KIM303E moxHo
3amenuTs Ha KMN302AM—KN302M M. Ux xe
MOXHO YCTAHOBWUTL U B BEPXHEE NNeYo No-
BTOPUTENA MPW OTCYTCTEMK TPAH3UCTOPOB
KNS02A—KMN902B. PasgenuTenbHble KOH-
OEHCATOPLI B CUrHaNbHLIX Uensax — K73-17
WK BHANOTMHHBIE MMIOPTHBIE.

Jns nuTanms NnpeaeapuTentHLIX Kacka-
NOB NBYXKAHANLHOIO YCUNUTENs N0 pexo-
MEHAO0BAHHON CXEME XKEeNaTenbHo UCToNb-
30BaTh CTABWNM3MPOBAHHOE HANPSXKEHWE,
M COOTBETCTBYIOLLME MUKPOCXeMBLI 0bner-
4aKoT 3Ty 3agady: Tok 40 100 MA cnocobHbl
obecneqnTs nobbie nHTerpansHbie cTabn-
nM3aTtopsl, xoTA 6onee NPeanoYTUTESbHbI-
MU cneayeT Ha3eats LM317L, LM337L.
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HOBOCTU JPUPA

Pasgen Beger corpyannk pagnokomnanmnm "fonoc Poccun™
. MUXAWJIOB (RV3ACC), r. Mockea

POCCHA

MOCKBA. Ha uacrote 99,6 My Hava-
NOCh BewaHe MHPOPMALMOHHOro KaHana
"Bonbluoe paaue”, NpencTaensioLenc co-
60 nocnenoeaTenbHy0 LENoYKy npo-
rpamm Pycckoi cnyx6bi 6puTaHckon Kop-
nopaumm Bu-Bm-Cu, a Takxe nepenad
"MexayHapoaHoro Pycckoro pagmo” v pa-
nuokanana CoapyxecTeo, BeIXOAALMX NOL,
arunon komnaxwum “Tonoc Poccun™.

AJTTAW. B Pecny6nuke Antai Ha yac-
tore 105,0 My Hadsana pabory pagwo-
craHums "Yemaneckoe paaguo”. Perwo-
HanbHble nepenaqy Bexooat B 17.00 (me-
CTHOTO BPEMEHM), OHWM BKNIOHAIOT B cebs
pervoHansHbie HOBOCTW, BLICTYNNEHUA
odULMANBHBIX JIWL, My3biKaNbHble NPo-
rPaMMBbl, NONE3HLIe COBETHI.

SAPYBEXHBIE CTPAHbI

BENIMKOBPUTAHUSA. Kaxaowil qer-
BEPTLII XUTENb NOHAOHCKMX pailoHORB Xak-
Hu, JlambeT K XapuHKu perynspHo cny-
waeT NMPaTCKMEe paguocTaHumMm — yT-
BEPXIAET aHanuTUHeckan rpynna 6puraH-
ckoro peibka cesau Ofcom. Mo paHHbIM

~onpoca, 40 % cnywarenei 3assuni, 4T0

HeneransHoe pagvoselladue npeanaraer
Gonee wwpokuii Buifop Nporpamm, 4Hem
Bu-B1-Cu 1 BONBLUMHCTBO KOMMEPHECKUX
paguMocTaHuvin. “Mupartel” Mcnonb3ylT
ana eewanns YKB amanasod v 3a4acTyro
nepensxHbIe CTYAMWU, MOCKOMbKY WX Bbl-
CNEexXuBaloT ¥ 3aKkpbiealoT. B npownom ro-
ny Ofcom euisevna Gonee TbiCRYM Takux
cTanumii; 63 onepatopa Gblnv Npueneye-
Hbl K cyaly. BMeCTE € TEM MCNONHWUTENBHBIN
nvpextop Ofcom 3a Pudapac npusnaer,
4YTO B HEKOTOPbIX Y4ACTAX CTPaHbI, COMMacHo
pe3ynsTatamM MCCNeAOBaHuA, NUpaTcKue
pagmoctaHumm BocTpebosanbl obuiecT-
BEHHOCTBIO. 3TW pesynetatel BynyT uc-
Nonb30BaHbl ANA paspaboTkM HOBbIX MEp
no 6opsie ¢ HeneransHbIM BELLAHVEM.

MPY3WA. B Towwmck Haysana eelwanve
nepsas B [py3um aHmos3bidHan paguocTaH-
ums “"Radio GIPA” na vacTtoTe 94,3 MlMNu. Kak
3aneuny yypeoutenu “Radio GIPA" — lpy-
3UHCKWIA MHCTUTYT OBLEeCTBEHHbIX nen, —
pagMoCcTaHLUMa A0MKHE CTaTbh KAaBKA3CKUM
pernoHanbHbiM OBLLECTBEHHBIM KaHaNIoM
BELaHNs, NpegHasHa4YeHHBIM ans adrno-
$A3bIMHOW ayamTopun. HoBbi papuokaHan
npepnaraeT CnyluaTeNsM eXe4acHbIe Bbl-
MYCKW HOBOCTEW, OBUIECTBEHHO-MONUTH-
HYECKWe W My3blKanbHbIE NPOrpammel, a
TAKKE PETPAHCNALMIO aHIMOS3bIYHbIX Ne-
penaq opyrvx pagmocTasumnii mupa.

000 "Pagvo CakapTeeno”, aensiowe-
ecn enajenbuem paavoctadumii "Popry-
Ha", "®opryHa nnioc” M “"Ap pavpapgo!”
("He roproia!™), HaMepeHo 3a0eilCcTEOBaTh
ele ogvH pagmokanan. MNo nagopmacim
HaunoHansHoO KOMMYHUKALUWOHHOW KO-
muccum, 000 "Papwo Cakapreeno” obpa-
TUnock B Komuccuio ¢ npockBon ob6baBnTe
KOHKYPC Ha NonyYeHve NULEH3NKM Ha 4acT-

Bpewms Bcrogy (kpome OroBoOpeHHbIX B
rexcre) — UTC.

HOE ChneuwanM3vpoBaHHOe paavoBeLla-
wue B Tomnmcw, lopu, Kyramcw, Barymm,
Axanuuxe, 3yranam, Keapenu m Omanmcu.

EFrUNET. PapuvoctaHuws “Kawp” wa
pycckom sa3bike pabotaer 8 18.00—19.00
Ha yactore 6225 klu.

NAKWUCTAH. Papuoctanums “lakuc-
TaH" BELIAEeT Ha PYCCKOM fAskike B 14.15—
14.45 na vactote 9300 «kly. KavecTeo mo-
AYNSLUMK CUrHANa NO-NpPeXHeMy OCTABNf-
€T XeaTb MHOrO NyHLUEero.

PYMbBIHWA. Paguoctanums "Mexay-
HapogHoe paguo PyMbiHMKM® BewaeT Ha
PYCCKOM f3bike (yTO4YHEeHHOE pacnuca-
Hue): 04.30—04.56 — wa yacrotax 7190,
9555 klMy; 13.30—13.56 — Ha yacTtoTax
9790, 11855 kly; 15.00—15.56 — Ha
vactotax 7235, 9595 kl'y. TpaHcnaumm Ha
yKpaMHCcKOM sn3bike segytcs: 15.00—
15.26 — wa uactote 7210 kly; 17.00—
17.26 — wa wacrote 7185 «kly; 19.00—
19.26 — na vacrotax 7210, 5975 «l'u,.

CEPBMA. Pagwocrtanums “"MexayHa-
poaHoe paano Cepbun” nepewsna Ha HOBYIO
yactory — 7240 klu. Tenepe nepepauv
3TOI CTAHLMMW CTany NyHile chbiwksl 8 EB-
pone. Pafora Ha npexnel 4vacroTte
(6100 kMy) 6bina NoNHOCTLIO BROKMpOBaHA
CUNbHEIMK NOoMexamu oT uugposoro (DRM)
nepegarivka paamoctaHumm JiokcemByp-
ra. Nepepaqn na Cepbum Ha pycCKOM H3bike
eenytcsi B 15.00—15.30 1 18.00—18.30. U
XOTSl CTAHLIMIO MOXHO PacchbilLaTh U Orno-
3HaTh, HO YPOBEHL CUrHana v obLee kaqe-
CTBO NpPWEMAa BCE Eelle HenoCTaTo4HO XO-
pPOLUME, TaK KaK OHa NPUMEHSET Nepenar-
Yuk HeBonbwor mowHocTu (Bcero 10 kBT)
C HEHANPAaBNEHHOW BHTEHHOW, U HOPMab-
HOMY Npyemy TeNnepb MeLLiaeT MOLLHBIA Nne-
peparivk B Mipaxe, MCNons3yoLWmWii cocen-
HUWIA YAcTOTHLIN Kauan (7235 kMu).

CLWA. DX-nporpamma WaveScan pna
nobutenei pansHero Npuema Tpascnnpy-
€TCH N0 BOCKPECEHbSM YEpes nepegariv-
KM paguoctaHumm AWR: 11.30—12.30 —
Ha yacTtore 15435 kluy; 15.00—15.30 — na
vactote 11640 klMy; 15.30—16.00 — Ha va-
crote 15225 kly; 16.00—16.30 — Ha uac-
Torax 11640, 11805 kl'y; 16.30—17.00 —
Ha yactore 6155 klu; 17.30—18.00 — Ha
yacroTe 9980 kl'y; 21.30—22.00 — Ha vac-
Tote 11850 kl'y; 22.30—23.00 — nayacTo-
Te 15320 xlu,

XpucTraHckas paauoctadums "Hoeas
XKuans” (KNLS) w3 Aukop-Moiinta, Ansc-
Ka, BEU|AET HA pYCCKOM f3bike B 09.00—
10.00, 11.00—12.00, 15.00—16.00,
16.00—17.00, 17.00—18.00 Ha wactote
7355 kly. B 11.00—12.00 MOXET UCNONb-
30BAThCA anbTEpHaTWMBHa® 4actotTa —
7370 klu.

YKPAWMHA. HauvoHansHei coset Yk-
pavHel NoO TEeNeBWaeHWIo M pagvoBella-
HWIO pa3peLunn eewaTs B KpsiMy poccui-
CKOW pagmocTaHumy “Masik”, nporpammsl
KOTOpPOM, Kak oTMmeveHo, "noutk 15 ner
peTpaHcnupoeanuck 6es nuueHann’”.

HOBOCTHW TENEBU3UOHHOIO 3DUPA

MOCKBA. KpyrnocytodHeii mHdop-
MaUMOHHBIA KaHan "Bectn” npucTtynun
K BELLAHWMIO Yepes3 eBPONenCcKrin CryTHUK
Hot Bird. CooTeeTcTByIOWE AOroBopeH-
HOCTK pocTumu Bcepoccunckas rocy-
LapCTBEHHan TenepaanokoMnaHms
(BITPK) 1 ¢dpanuyackas Globe Caste.
"Bectn” cTan TPETLMM TENEeBU3WMOHHLIM
kananom BITPK nocne "PTP-Mnanera”
1 "Mnaxera-cnopt”, NOAy4MBLUMMK BO3-
MOXHOCTb BewwaHus Ha Hot Bird. Curnan
kaHana "Bectu” oTkpeIT onsa noboro
nonL3oBaTens CNyTHUKOBOW “'Tapenku”,
NPMHUMAIOLLIErO CUrHANBLI OT YKA3aHHOro
cnyTHuka. lMoTeHumansHas aynuTopus
Hot Bird — nopapka 240 mnu yenoeek.
Ins ypo6crea aboHeHTOB nporpaMmsl
"PTP-Tnaveta” n "BecTtn" pacnonoxeHst
Ha COCEOHMX HAaCTOTHLIX KaHanax CrnyTHU-
koBoro pecveepa. Kpome Eeponsi, “Bec-
™" gocTynuel U Tenesputensm CLUA. Pet-
paHcnauMA kanana "BecTtn” paccuurada,
B Nepseylo o4epenb, Ha OMPOMHYI0 3apy-
OEXHYIO PYCCKOS3bIHYIO ayOMTOpUIO, 3a-
WHTEPECOBAHHYIO B NONy4eHUM nHdopma-
uum 3 Poccuun. OH NONE3eH Takxke nonm-
TU4ECKMM WHCTUTYTEM, MEXOyHapoaHbIM
OpraHn3aumaM KM KOMMaHuaAM, 4ba Oes-
TeNbHOCTL CBA3aHa ¢ Poccuein.

C 15 anpens 8 6azosoM nakete "HTB-
MNnmioc” co cnytaukoe Eutelsat W4
(36 rpan. 8. A.) n Bonym 1 (56 rpap.
B. .} Hayanu BellaHue [iBa HOBbIX KaHa-
na: "Mapk passneyeHuin” n "CoseplueH-
HO CeKpPeTHO”, NPeacTasNeHHbIe Ha PbiH-
Ke MNaTHOro TEMAaTUHECKOro Tenesune-
Hua. "MNapk pasenesennii’” — 370 Nepeblii
OTEe4ECTBEHHbLIW MH(OPMALIMOHHO-pa3-
BNeKaTeNbHbLIR KaHan oT MHAYCTPUK pas-
enevenuii. C ero Nomowelo 3putenu
cMOryT noBbiBaTe HA CHEMOMHBLIX 10-
wiankax u3eecTHbix 6nokbactepos u ce-
PWANoB, Y3HaTb O HOBWMHKaX My3bIKanbHO-
0 MWUpa, YCNuILLATL OTKPOBEHUS OTEYE-
CTBEHHbIX M 3aPY6EXHbLIX 3BE3/1, OKYHYTb-
cs B atMocepy TEOPYECTBA W KPACOTHI.
Kanan "CoBeplUeHHO CEeKpeTHo" — 310
AOKYMEHTanbHuie GUNbMBl 1M Nporpam-
MBI, LENb KOTOPbIX — PacKpbITh TalHL
MPOLLMOro U HAaCTOSLLEro, AeTankHo pac-
Cneposarte NPecTYNIEHUA U NPOUCLIECT-
BWA, NpPOaHanManpoeate QakTel U JoKa-
3aTenLCTea.

Tenepagmokomnanuns  “'Merepbypr—
MaTeiid kasan™ Havana eewanme B Mockee.
Moka 3TOT KaHan MOryT BMAETb TOMNbKO
XUTENWN K0r0-BOCTOKA CTONMUL! (Kabens-
Has ceTb "TenewHdopm’), 0AHAKO CKOPO
oH craHer ofwedenepansHbiM, Yxe
B CeHTAOPe NUTEPCKWA KaHan MOXEeT no-
SBUTLCH Ha OQHOM M3 3(WPHBIX KaHanos
8 Mockee.

WHTEPAKTUBHOE BELWWAHWE

MOCKBA. Y MoCKOBCKOTO rocyHuBep-
cuTeTa NnosiBUNach CBOS MHTEPHET-Paavo-
cranums "LUtopm™ (<www.radiostorm.ru>).
Ee ocHOBaTENAMW CTANWU CTYAEHTL! Maru-
CTPAaTypbl 3KOHOMMYECKOro dakynsrera
MIY. ¥Y3HaTe HOBOCTW CTYOEHYeCKOoH
U3HW U NOCAYLIATH MONIOAEXHYIO My3bi-
Ky moxHo ¢ 20.00 go 02.00 MSK, sknio-
4as Cyb600THUE U BOCKPECHbIE AHW.

Xopotuero npuema n 73!

Penaxtop — E. Kapraysos



CBeTOoaAMOAHDbIE MHAUKATOPDbI

HanpsXeHus

Crpemnenne 3acrasuTh NpocTenwnii cBeToano8HbIA MHAUKaTop
HanpsoxkeHus paborats B LWUMPOKOM MHTEpBasie ero 3HavyeHuH (or
eguHny [0 COTeH BosbT) 06bIYHO NPUBOAMUT K TOMY, 4YTO NpH MaJioMm
KOHTPOMUPYEMOM HarpsiXXeHWU siPpKOoCTh CBeYeHHUs nHauKkaropa siBHO
HegocTarovyHa, a npu 6onswomMm — ypeamepHa. K romy xe norpebns-
eMas MHOWKaAToOPOM MOLYHOCTE pacTerT nponopyvoHanbHoO Ksagparty

KOHTPOJIUDYEMOTO HAaNpsXeHus.

ABTOpbI NpeanaraeMbix KOHCTPYKUMWI nocTapanucek n36aBuTbCA OT
yKa3aHHbIX HEJOCTaTKOB, MPUMEeHUEB B MHAMKaTopax cTabunm3aropsb!

TOKa Ha NONEeBbIX TPAH3UCTOPAX.

H. HEYAEB, r. MockBa

MpuBopom, onucaHwe KoTOporo Npwv-
BEAEHO Oanee, MOXHO MOMb30BATLCH HEe
TONBKO NPY APKOM CBETE, HO W NP MNJIOX0M
OCBELLEHUW, TEK KAK B KA4ECTBE WHOMKA-
TOPHOrO 3NEMEHTa WMCNONL30BAH CBETO-
avon. OH CUrHaNW3WPYeT O HanWYMK No-
CTORHHOIO WU MNEePEMEHHOIO Hanpsxe-
Husa ot 4,5 no 400...600 B, npwn atom no-
TpebnsemMblil OT KOHTPONWPYEMOW LEnw
TOK He npesbiwaet 1 MA. 3To OCTUIHYTO
npyMexeHvem crabunusaropa Toka Ha
BbICOKOBONBETHOM NONEBOM TPaH3WUCTOpE.

Cxema wHOMKaToOpa nokasada Ha
puc. 1. Kpome ynomsHyToro nonesoro
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TpanaucTopa (VT2), B HEM UMEeTcs eule
ofmH, GunonspHuia VT1, pabGotamowuin
B uenu obpaTHoit cea3m ctabunmaaropa.
Crabunuaupyemoe 3HayeHue Toka le; 3a-
BMUCUT OT CONPOTUBNEHUSA pesncTopa R2:
l(;‘r = U01KP/R2, roe UQTK_P i 0.450.5 B —
Hanpsxenne 6asa—sMuTTep TPaH3WCTO-
pa VT1, NpyM KOTOPOM OH OTKPLIBAETCH.
Peauctop R1 — konnektopHas Harpyaka
TpanaucTopa VT1. [uoa VD1 BuinpaMnser
NepemMeHHOE HanpAXEHWe 1 3alLMLLEEeT OT
HENPaBWILHOW MONSPHOCTW NPW nopaye
MNOCTOSHHOT 0.

Tak xak MoporoBoe 3HaYeHVe HanpPsxXe-
HWA 3aTBOP—MCTOK NONEBOro TPaH3ucTo-
pa, NP1 KOTOPOM OH HaYMHAET OTKPLIBATL-
cf, pasHo npubnuantensHo 3,5 B, muHK-
maneHoe Hanpskedue U,, Hanuume KoTo-
pOro YEepeHHO NOKaXeT yCTPOWCTBO, —
4...4,5 B. MakcumansHoe Hanpsxenve
NPW NCNONBL30BaHKMKM YKa3aHHOTO Ha CXxeme
noneeoro TpaHaucropa — 600 B, ogHako
ero MOXEeT OrPaHuHUTL U 3NEeKTPUYeckas
npoyxocTs amopa VD1 unu peauctopa R1.
Y106l MCKNIOYMTE BPOCKKM TOKA 4Yepes
CBETOOMOM, M YCTPEHUTL BO3MOXHYIO B HE-
KOTOPbLIX CNy4asx napasuTHYIO redepa-

umio, ycTaHoenen konpexcatop C1. Cee-
Toguopn, HL1 npumeHeH CBepxXbapkWiA ma-
norabapuTHeIN, H4TO NO3BOSIMIIO NONY4YUTE
[DOCTATO4HYIO APKOCTL CBEYEHWS NMpW He-
60MbLIOM TOKE.

MNpoeepsa HanpsHxeHve B Leny nocto-
SHHOIO TOKA, K NNIOCY €ro MCTOYHUKE Chne-
nyer nogknwyate awopn gwmopa VD1,
a K MUHyCYy — amMuTTep Tpaxdauctopa VT1
W HWXKHWIA (NO Cxeme) BLIBOA peavcTopa
R2. B NnpoTMBHOM CNny4ae CBETOAMOL, CBe-
TUTECA He ByOeT, 4emM MOXHO BOCMONbL30-
BaTbCH ANA ONPEAENeHs NONSPHOCTU Ha-
NPSXEHWUS.

Mpu NpoBepke NEPeMEHHOMO HaNPAXe-
HUS coBniopate NONAPHOCTL NOAKNINE-

1 50

WnW aHanorvyHblia, amoa, 1N4005 — noboi
manorabapuTHeIl ¢ COOTBETCTBYIOWMM
06paTHLIM  HANpPsXeHWeM, Hanpumep,
KA105B, KA105I. Bmecro ceeroguoga
YKA3aHHOro Ha Cxeme Tuna noaonayTt
W OpYrve MOBLILLEHHON SPKOCTH, Xena-
TeNbLHO KPaCcHOro CBEYEHMUS.

Ons Toro 4ToBbl YBENUHYWUTE MaKCK-
ManbHOe KOHTPONMPYEMOE HanpsXeHue,
B MHOMKATOPE CrneayeT yCTaHOBWTL TpaH-
aucTtop VT2 n auog VD1 ¢ coOTBETCTBYIO-
WKWMM 3HEYEHMAMW NPEeaenbHOro Hanps-
wenus. Peanctop R1 pekoMenfyeTtcs co-
CTaB/ATb U3 [ABYX BABOE MEHLLIED HOMW-
Hana, CoeguHUB ux NocneaoBaTesnbHo.

A. CEPFEEB, r. Mocksa

MHoMkaTop HanpsiXeHws, CXemMa KoTo-
poro m3obpaxena Ha pmc. 3, noseonser
ONPEeLEenUTL HANUYWUE B NDOBEPSEMON LIENK
MOCTORHHOIO Hanpsxenvs 5..750 B unn
nepemexHoro 3,5...500 B. CoGcTBEHHO
VHOMKATOP — [ABYUBETHbIN CBETOAWop,
HL1. LieeT ero cee4eHus nNpu noCTOAHHOM
HANPAXeHWW KPaCHbLIN UK 3eneHuin (B 3a-
BUCUMOCTM OT nonspuocTn). Mpu nepe-
MEHHOM HaNPAXEHUW OH XEenTell, Tak Kak
"KpacHblii” W "3eneHblii” KpUCTannb cee-
THT NO O4EPenM, Kaxabii B CBOEM Nonyne-
puoge. NMoCKoMLKY OCHOBHOW y3€n MHaW-

J
T |

Puc. 2

Hus He TpebyeTca, opHako cyObekTBHan
APKOCTL CBETOAMOA CTAaHET BABOE MEHb-
e, TAK KaK TOK HEPEe3 Hero Te4eT TONLKO
B OHOM M3 ABYX NONyNnepuoaos.

Bce perann vHaovkatopa pasmeLleHbt
HAa Ne4yatHOW nnare W3 [BYCTOPOHHE
$ONBrMPOBAHHOTD  CTEKMNOTEKCTONUTA,
n306paxeHHon Ha puc. 2. OTBepcTU Ans
BLIBOLOB [eTanei He npenycMOTPEHb.
Ouu, B TOM 4MCNE LUMPOKUIA BLIBOA CTOKA
MONEBOr0 TPaH3UCTOPa, NpenHasHaveH-
HbIA ONA KPENNEHWs K TENNOOTEO4Y, Npw-
nasHel "BHaKnagky" K OCTaBMEHHBLIM Ha
nnare y4actkam donbrv. Kaxapiit 3 Bbi-
BOAOB CBETOAMOAAa NMpwnasH CO CBOEN
CTOpPOHEI NnaTel. B oTBepcTHe, oTMEHeH-
HOEe TOYKOW, BMasHa NPOBOMNOYHaA nepe-
Mbiuka. Mnata noMeleHa B NNacTMacco-
BBl KOpNyc or mapkepa. lNpoecga, co-
E0VHSIOLLME MHOMKATOP € MNPOBEPSeMOit
Lenbio, AOMKHL MMETh HaAEeXHYI0 N30N5-
umto. [ns ynobCTea Ha MX KOHLEX MOXHO
YCTaHOBUTL OCTPLIE HAKOHEYHUKW WK 3a-
KUMbL "Kpokoamn”.

Tpanawuctop KT3156 cMoryT 3amenvTb
KT315I, KT315A wnu KT3102 ¢ moboim
BykBEHHLIM MHOEKCOM, IRFBC40 — IRF840

Uy

FU1
0,25 A

Puc. 3

Puc. 4

Kartopa Ha BbICOKOBOJIBTHOM MoNesom
Tpanauctope VT1 u crabunutpore VD2
paboTaeT NpasunbLHO NWLLB NMPY OAHOK NO-
NAPHOCTH NPUNOXEHHOID K HEMY Hanps-
XKEHWA, OH BKMKOYEH B NPOBEPAEMYIO LiEnb
yepes BbINpaMUTEnbL — JJ.HOJJ.HI:II?! MOCT
VD1.

KpacHow nuuueid Ha pmc. 4 nsobpa-
XEHA 38BUCUMOCTE TEKYLLENO Yepes cee-
Toauon HL1 Toka | o7 KOHTpONMpyemMoro
Hanpskenns U,, Korga 310 Hanpsxenuwe

n.]-n;pe;mmsuos :lmooduog
ni‘ojpei@|iew :uaiels wandy
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Npuem crarei.
Bonpochi:

PAOMO Ne 6, 2007

nocrosHHoe. Ecnu oHO mMEeHbLE Hanps-
*enua crabunuaaumn crabunuTpoHa
VD2, Tok, Tekywmit vepe3 peauctop R1,
npeHebpexvMo Man 1 BCe HanpsXeHue
U, (nocTosHHOE MK NynsCUpyioLLEe Bbi-
NpSMNEHHOE), 3@ BLIYETOM NafeHws Ha
avopax mocta VD1 v BKAYEeHHOro B NpA-
MOM HanpaBneHun KpucTanna CBeToamo-
Oa HL1, npunoxeHo K y4acrtky 3artsop
TpanaucTopa VT1 — HuXHMUIA (N0 cxeme)
BbIBOA, peancTopa R2.

Mpwu HanpsAxeHun 3aTBOP—MCTOK,
BonbLIEM NOPOrOBOro 3HAYEHURA, OTKPO-
€TCA KaHan CTOK—MWCTOK TpaH3ucTopa
v yepes peauctop R2 noteuer tok. Moka
cTabunNUTPOH OCTAETCH 3aKPLITEIM, TOYHO
TAKOW Xe TOK TE4eT Hepes AMoaHbLIN MOCT
u ceetoguon. Ero 3aBMCMMOCTL OT Ha-
npaxeHus U, npakTM4eckn NMHenHa, XoTa
HA BLINOAHEHHOM B NOrapu@MUHecKoM
maciwutabe nNo ocy HanpsxeHus rpaduke
ee n3obpaxaeT 30rHyTan NMHKA.

Nocne toro kak crabunutpon VT2 ot-
kpoetcs, Gnarofaps ero crabunuanpyo-
LWEeMY AEUCTBUIO HANPFXEHWE, NMPUNOXEH-
HOe K pe3ucTtopy R2, nepecrtaHer 3asu-
cetk OT Hanpsxenns U,. MNpekpatvrcs v
POCT TOKa CTOKAa MONEBOro TpaH3ucTopa.
0OpaHako noaeuTCA 1 ByneT yeenu4meaTsen
BMECTE C HaNPAXEHNEM TOK Hepes pe3auc-
Top R1. B peaynkrate CyMMapHbINA TOK, Te-
KyLMi Yepes ceeToanon v noTpebnaemslia
OT MCTOYMHWMKA KOHTPONMPYEMOro Hanps-
XeHwWs, BCe-Taku cnabo pacrer.

XKentan kpveas Ha pvc. 4 — 3T0 3aBu-
CHMMOCTb CpeAHEero ToKa Yepe3 CBeToaM-

0o (UMEHHO €My NMPOoNopUMOHANEHA fp-
KOCTh CBEYEeHUs) oT adhexkTMBHOro 3Ha-
HEHWA  MEPEMEHHOr0  HANPFAXEHWUR.
Mo cpaeHeHwlo ¢ HabnwgaemMol Npy No-
CTOSIHHOM HarnpsXeHuu oHa Gonee nnae-
Has, Tak Kak K 3aBUCUMOCTM amMnnnTyabl
VMMNyNLCOB TOKA, TEKYLUEro Yepes CBETO-
avoae, nobGaenaeTcs 3aBUCMMOCThE WX
ANVTENBHOCTU — TPaH3UCTOp U cTabunm-
TPOH OTKPBITH NNWE NPpY MIHOBEHHBLIX
3HAYEHMHX NPUNOXEHHOTO K HAM Hanps-
KEHWA, NPEBbILLAIWWX COOTBETCTBYIO-
wMe noporn. CMeLeHWe Ha4anLHOro
yHacTKa XenTon KpMBOW B CTOPOHY MEHb-
Wero HanpaxeHus 0GLACHAETCA TEM, 4TO
[eACTBYIOLEeE 3HAYEHME NEepPeMEeHHOro
HaNPAXEHUA MeHbLUE aMNNNTYAHOO.
Takum o6pazom, APKOCTL CBETOAMOAR
B paccMaTpvBaeMoMm YCTPOWCTBE Npo-
NOPUMOHANLHE KOHTPONMPYEMOMY Ha-
npsXeHuio 8 nHTepeane 5...12 B (nocto-
AHHOE) mnu 3,5...20 B (nepemeHHoe). 310
paeT BO3MOXHOCTb OLUEHWTL 3HAYeHWe
HanpsxeHus Bu3yanbHo. Mpu Gonblwem
HaNPAXEHMW (BNNOTE A0 MaKCUMAaNbHO
[0NYCTMMOIQ) SPKOCTL CBEY4EHWA CBETO-
avoaa v NoTpeGnaemMblit OT KOHTPONWPY-
eMOK Lenu TOK OCTalTCH NpakTU4ecku
NOCTORHHBIMW. 3TO BLIrOOHO OTNMHaeT
NPeAnaraemMbiii MHOMKATOp OT 06BNHOMO
Ha CBETOAMOAE C OrpaHUYMTENbHBIM pe-
3UCTOPOM, AN KOTOPOro 3aBMCUMMOCTb
TOK2 OT HanpaXeHws NpencTasneHa Ha
pvC. 4 Kpueon ronyboro usera.
MakcuMansHoe KOHTRONMPYEMOE Ha-
NPSXEeHNe 3aBWCUT OT COOTBETCTBYIO-

WMX napamMeTpoB avoaHoro mocta VD1
W TpaHauctopa VT1. [ns anemeHTOB
yKa3aHHbIX Ha2 CXEME TWMNOB OHO He
nonxHo GbitTe Gonee 800 B (noctosH-
Hoe) wnu 560 Badd (nepemeHHoe).
Mpw NpesLilleHM 3TUX 3HAaYEHUI uoa-
HLIA MOCT, 8 CaMOE rNaBHoe — CPaBHMW-
TENBEHO OOPOror NONEBOWM TpaH3ucTop
GynyT NpobuThl ¥ pa3pyLlEHbl TOKOM KO-
POTKOrO 3a8MblKaHWA KOHTPONMpyemon
uenw. Nnaskas scraeka FU1 nomoraer
mano. 3a Bpems ee cpabaTtuiBaHuA ane-
MEHTB! MHAMKATOPA YCNeBsalT BT 13
ctpod. Nocnegcreus npobos moryr
BbiTh ONacHb! NS 4ENOBEKa, NONbL3ylo-
LErocs MHAMKATOPOM.

Y1066 M3GEexaTs 3Toro, B Npubop no-
6aenexd sapuctop RU1 (TVR 10751) ¢
KNacCUPUKALMOHHBIM  HaNPSXKEHUEM
750 B, HEMHOIO MEHbLLUMM AOMYCTUMOrO
Ans Mocta v TpaHauctopa. Mpu Hanps-
XKEHUW, NpesbilaloemM knaccudukaun-
OHHOE, CONPOTUBNEHWE BAPMCTOPA PE3KO
yMmeHbLaeTcs v oH "Beper Ha ceba” Tok
3amMbIKAHUA KOHTPONMPYEMOW LENW, Bbi-
NEPXWVBAA €ro B TEYEHWE BPeMeHW, 00-
CTaTo4HOro AnsA cpabartbiBaHua Nnaskow
BCTaBKW.

DsyupeTHuit ceeTopuon HL1 moxHo
3aMEHUTL NAPOH 0BbIYHEIX, COEAVHME WX
BCTpe4Ho-napannensHo. JXKenatensHo
MCNONb30BAaTL CBETOAUOAR NOBLILLIEHHON
fApKocTy, Hanpumep, AN307/IM (kpac-
HeiA) U AN307TIM (3eneHbiin).

Pegaxtop — A. Qonrwd, rpaguka — A. Qonrwi

CBA3b-

JKCINOKOMM

14-ro no 18 mas B LleHTpansHom
BLICTABOYHOM KOMNNekce "3Kcno-
uenTp” (Mockea) 6bina npoeepexa
19-1 MexgpyrapogHas BbICTaska
"CeA3b-3kcnokoMm”. BeicTaska 6bina
pasmMmelieHa B Nt OrpoOMHennx na-

BMNBOHAX M Ha OTKPLITEIX NAOLWAAKax.
JKenaHve nNpuHATL y4acTHMe B CMOTpe
COBPEMEHHBIX AOCTUXEHUA KOMMYyHW-
KAUWOHHbBIX TEXHONOTWMIA M3LABUMMK
CBLILIE TLICAYN OTEYECTBEHHbLIX U MHO-
CTPaHHbLIX dUpM-NpoM3BoonTENEN

BNEKTPOHHOW an-

WOBOM NOKGAEHHA

naparypei, CoO-
3partenen npo-
rpaMmHoro obec-
neyeHun, npo-
Banaepos mynb-
TUCEPBUCHLIX Ce-
TEW, accoumaumm
BbICTABOYHOW WMH-
ayctpuu. 310 ro-
BOPWT O BCE BO3-
pacTalouwemM WH-
Tepece K TEXHU4e-
CKOMY MpOrpeccy
v noyrm canTac-
THUYECKUX 803-
MOXHOCTSAX, KOTO-
pble npepocTas-
naT nortpebure-
N 3TM A0CTUXE-
HMA.

OaHUM 13 opu-
uMansHeIX y4acT-

WK

KONNEKTUBHLIN
NPWEM DVB

HUKOB WHGOPMAELMOHHOW NOAAEPXKKK
NPoEOAUMMOro Ggopyma cTan v xypHan
"PAONO".

Cpe,nvl MHOMMX MHTEpECHBIX 3KCNOo-
avumii ocobo xo4eTCcs OTMETWUTL Te-
MaTuuyeckyio eeictaeky “TBY Poccus”,
8 KOTOPOW PacCcKa3biBAETCH O TeKy-
WMX AOCTUXEHUAX POCCUACKWX Npej-
npMHUMATENEN B pamkKax pewweHus
nporpamMmsl PaseuTUA U BHEOPEHWUA
undposoro TenesMaoeHWA B nepuvoa
Ao 2011 ropa.

Marepuan nogrotosin E. Kaprayxos




KomMmnbioTepHbIA

M3MEPUTENbHbLIN KOMMNNEKC

O. LUMEJIEB, r. Mockea

OrpanuyeHun B HHU3KOYACTOTHBIX U3MEPEeHHUAX C NMOMOLYBIO KOM-
nelOTEepHOro KoMnaekca, obycnosnevHblie NPpUMeHEHUEM He4Oporoi
3BYKOBOW KapTbl, MCKJTIOYAlOTCSH Nocne HecnoXHoi ee nopaborku.
Meroauka nepepfenku npurogHa ANs KapT ¢ AByXKavanbHbiM 16-
paspagHbiM kogexkomM CS4232. OkoHuyaTeneHass KOMNEHCalyMs ocTa-
ToyHOro cmewjeHma Hyns ALI ocywecrensercs nporpaMMHbIMM
cpencTBaMM aHanu3aropa cnekrpa, obecneuyusan Ha UHY ckso3HoM
AuHamuYecknii guana3oH 78...80 ab.

WndpassykoBoit aMana3oH
B KOMMNbIOTEPHLIX Npubopax

MpuMeHEHWe B KOMINBIOTEPHLIX NPWMBO-
pax B Ka4yecTee undpoaHanorosbix 1 aHa-
noro-undpossix NpecBpasosarenei (LIAM
w ALMN) ctaHaapTHOW (TUNOBOW) 3BYKOBOM
KapTkl KOMMbIOTEPa NO3BOMAET BecbMa
3KOHOMUYHO pewaTte 3afady uccnenoea-
HUA CUrHANOB OMana3oHa 3BYKOBLIX 4ac-
TOT, HO paclUMpeHue ero (Mo 3NeKTpUHec-
KOMYy HanpsXeHuio) B o6nacte uHdpassy-
Ka W NOCTOSIHHOTO TOKA COMNPSXEHO C He-
KOTOPLIMW TRYOHOCTAMM.

MHOrMe pacnpoCTpaHEHHBIE 3BYKOBLIE
KapTbl KOMNLIOTEPA WMMEIOT HW3KOHACTOT-
Hylo rpanuvuy okono 10...20 MNy. Takoe or-
paHvieHue 0ByCnoBneHo, Kak npaswno,
HaM4MemM pasfenuTenbHbiX KOHOEeHcaTo-
po. Ha exoge ALN v sbixoge LIAMN. K coxa-
NEeHUIO, NPOCTOrO yOANEHUA pasaenuTent-
HbIX KOHOEHCATOPOB MOXET OKA3aThCH He-
pocraroyHo ons paboTtel B 06nacTM WH-
¢dpaseyka M NOCTOAHHOMO Toka. 310 06cTO-
ATENLCTBO CBA3aHO C TEM, YTO BO MHOMMX
cny4asx v exon ALM, v eeixon LA umetot
CMELLIEHWE MO NOCTOAHHOMY TOKY OTHOCH=-
TensHo ofuwero nposopa (aHanoroBon
"semnu”) yctpoictea. lNocnenxee obyc-
NOBNEHO, B CBOKO o4epeab, Tem, 4TO nura-
HWEe TakMx KOAEeKos (kopnep—naekoaep, LAN
v ALIM Ha opHOM KpucTanne) Yailie Bcero
opHononspyoe (06biHo 5 B). Cneposa-
TenbHo, Ans Toro, 4Tobul oGecneyqmTs pa-
60Ty 3BYKOBOW KapThl B WMH(Pa3ByKOBOM
4YacTOTHOM OManasoHe W Ha MOCTOAHHOM
TOKe, HeoGXOOMMO NMPMMEHWTL A0NONHW-
TENbHBIA y3en CMEeLLUeHUs YPOBHS W ans
BXO[HbIX, U ANS BRIXOAHLIX CUTHANOB.

Takoe peLLEHWE aKTyansHO, BO-NepBbIX,
NMOTOMY, 4TO OHO MHOMOKPATHO AELeBne
NPUMEHEHWS Creunan3nposBadHbix AL
v LIAIN, obecrieumsas B TO e BpEMA BECH-
Ma BbICOKWE napameTpbl. Bo-eTOphIX, Ta-
KOW NOAXOLA NO3BONSET MCMNONB30BATE YXE
CyLIecTBylOLLIEE NporpamMmmHoe obecneve-
HWe ns NOCTPOEHWS N3MEPUTENBHOW CUC-
TEMbI C PaCLUMPEeHHBIM B 06NnacTe WHgppa-
3BYKa 42CTOTHLIM AMana30oHoM.

B kayecTee npumMepa npueenem pewie-
HWE JaHHOW 3afa4u )18 OByXKaHaNbHOro
16-paspspgHoro kopeka CS4232 npowa-
BOACTBA Crystal Semiconductor
Corporation, YCTAHOBNEHHOTO B 3BYKOBOM
kapte TBS2000 c¢wpmer Turtle Beach
Systems. Ha kopeke CS4232 v ero 6nms-
kX  Moaudukaumsx BbiN0  BbiNyLEHO
O4eHb MHOMO NNAT U 3BYKOBbLIX KapT.

MpyHUMNUANEHAR Cxema yana CMmeLle-
HWA HYNEeBOrO YPOBHA BXOOHbLIX M BBIXOOHbIX
CUrHanoOB COBMECTHO C ¢dparMeHToOM cxe-
Mbl KOAEKa nNoxkasaHa Ha pmc. 13. YkazaHbl
HA3BaHWA W HYMEpPaLUWa 3aTPOHYTLIX JOpa-
6oTKo BblBOAOB MUKpOcxembl CS4232,
eoinonHedHoi 8 100-BbIBOAHOM Kopnyce
TQFP [24]. Bce coeamHennn C BoIBOAAMK

U1 CS4232KQ DA1—DA7 AD743

VD1-VD4 KAS503A

KOW [OKYMEHTaLMWN Ha MUKpocxemy CS4232
HanucaHo, 470 WHTEepeBanbl W3MEHEeHWA
BXO[IHOMO U BLIXOAHOrO HaNpPsXeHus Kopexka
LEHTPUPOBaHBI OTHOCHMTENLHO 06pasLoBo-
ro Hanpsxkenus VREF [24]. Tunoeoe anave-
Hwe VREF paero 2,2 B. MNMockonkky, Kak yKa-
3aHo B [24], 3TOT WCTOYHWK HE AOMyCKaeT
HUKAKOM CYLLUECTBEHHOM Harpyskw no no-
CTOAHHOMY TOKY, K HeMy noakitoqeH bydep-
HLIA NOBTOPUTESNE HANPSXEHUA HE MUKPO-
cxeme DAS. Mcnonsaoeanme BCTPOEHHOIO
B KOOEK UCTO4YHMKa 06pa3L0oBoro Hanpsoke-
HWUA CYLLEECTBEHHO YMEHbLUaeT apeiid cMe-
LLEHWS YPOBHEM NPU M3MEHEHUWU TeMnepa-
Typbl U HANPsXeHWs) NMuTadus. Ha mukpo-
cxemax DA3, DA4 BLINONHEHL MHEEPTOPbI
06pa3suosoro HanpsxxeHws, Heobxooumble
ANA uenei CMELLEeHWA HyNesoro ypoBHSA
BXOAHbiX curHanos. NpumeHeHve pasgens-
HbIX MHBEPTOPOB NPOAMKTOBaHO Heobxonu-
MOCTBLIO MaKCHMANBHO TOYHOM NOACTPOWKK
HYNIA KaXO0ro U3 BXOAHBIX KAHANOB, UMEKD-
LMX, Kak npaBuno, pa3nvyHele 3Ha4YeHuA
cABvra Hynsi. ToYHyO NoACTPOlKyY Hyna pas-
JAenbHOo ANg KaxOoro U3 gsyx KaHanoe npo-
u3eoaat nonbopom peauctopos R7 n R10.

VD1

VREF

+128B

KBbis. 4
DA1-DA7

-12B

R13 1k

Lout +

=]
1>

ROUT

Puc. 13

LAUX1 1 RAUX1, mMeomecs Ha 38yKOBOW
nnare, NOMkHbLI BbITh OTINIIOYEHL!. OT BLIBO-
hoe LOUT 1 ROUT aomxHo 6bimb OTKMO4YEHO
BCE, KpOME (PUNLTPYIOLLMX KOHOEHCATOPoB
C1 1 C2, nokasaHHbIX Ha PMCYHKE.
O6pasuoBoe HanpsXeHwe ans onepa-
LUMOHHBLIX yCWNMUTENEeW y3na CmelleHns
ypoBHA nony4aloT ot wuctodHuka VREF,
BCTPOEHHOrO B Kopek CS4232. B TexHuyec-

¥Y3en cMewenun HyNneBoro ypoBHS ans
BXO[HLIX CUrHANOB NMOCTPoeH Ha QY DAt
v DA2. OHW BHINOMAHSIOT BBIMMTAHWME MH-
BEPTUPOBAHHOIO HanpsXeHus o6pasuo-
BOr0 MCTO4HWMKA M3 BXOOHOIO (M3amepse-
MOro) Hanpsxenms. Takum obpasom ocy-
LWECTBASETCA CYMMWPOBAHWE BXOOHOMO
(vamepsemoro) curHana u obpasuosoro
Hanpsxenus. Juoas VD1—VD4 Ha Buixo-
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nax OY npegHasHayeHbl AN 3aWWTH BXO-
Aoe AUM Or npeesilleHns OONYyCTUMOro
HaNPsXEeHWA Ha HMX, BO3HMKAKOLWIEro Npu
neperpy3ke BXOOHLIM CUMHaNOM WnWM BO
BPEMSsi NePexXoHbIX NPOLECCOoB NP BKIK-
HEHUW W BLIKNKOYEHWWA BCETO YCTPOMCTEA.

Kpome exopnoe LAUX1 w RAUX1, ons
BBOAA CWMrHana B Koaek moryT Bume wc-
nonb3oeaHe! Takke sxogel LLINE, RLINE.
Beog ¢ Tex vy Opyrvx nepexiioHaeTcs
MOMOLLLIO NMPOrPaMMHOro MUKLLEDE, BXO-
OSLEro B cOCTaB ONepauyioHHoi CUCTEMBI
Windows. Ecnu cHabauTe yanamu cmelle-
HWS HYN# BCE yKa3aHHbIE BXOAbl KOOEKa,
TO 3TO MO3BONUT MPOrPaMMHO NEPek-
4aTb BEOZ, OT ABYX COBOEHHBIX MCTOYHWKOB
curnana 6es npyMeHeHns OoNoNHUTeNb-
Horo oGopynoeanus. B atom cnykae ons
CMELLEHWUS HYNA AOMNONHUTENBHLIX KaHa-
noe LLINE, RLINE ponxubl 6biTe npoayG-
nMpoBaHkl MUkpocxemsl DAT—DA4, a Tak-
Xe COOTBETCTBYIOLME PE3UCTOPLI U OMO-
ne VD1—VD4.

Y3en cmeLleHus Hyneeoro ypoBHs ans
BLIXOOHbLIX CUrHANOE KOAEKa BLINOSIHEH HA
QY DAE 1 DA7. OHM BLINONHAKOT BbIMWTA-
HME HanpsXeHus o6pa3LOBOro UCTOYHWKAE
13 BbixogHOro Hanpaxenus LA, Toynas
NOACTPOIKE HYNA PasnensHo B KaxaoMm m3
KaHanoe OCylWecTensercs nonbopom pe-
auctopoe R14 n R18. KonpexcaTtopel C1,
C2 paszmeLLeHs! Ha 3ByKOBOM fnare.

NMonHas peanu3auns BO3MOXHOCTEN
KOOEeKa No OWHAMWMYECKOMY AWana3oHy
(6onee 80 nb [24]) TpebyeT NpUMEHEHMS
B kadyecTee ycunutenein DA1—DA7 mano-
wymawmx OY ¢ noneesiMK TpaHaucTopa-
MM Ha BXOOEX M CKOPOCTLIO HapacTaHWs
BLIXOOHOMD HANPSXKEeHUs B PEeXUME enu-
HWYHOTrO ycunenms He mexee 1 B/mke. Ot-
NWNHBIE pe3ynkTaThl O30T MMNOPTHLIe OY
AD743, AD745. Heckonbko xyaowuve napa-
MeTpbl o6ecnednBalT oTeYecTEeHHbIe OY
¢ BonblWwKM CMELLeHWEM HyNs (Cepui
574¥01 v 544Y[2); oHu onxHbl ObiTh
CHabXEeHL! TUMOBLIMW LIEMAMIW KOPPEKLIMU
Hyns 1o CXemam, NPUBCOVMBLIM B Chpa-
BOYHOW AOKYMEHTAUMK. 3T Lenu Koppek-
LMK MO3BONST Takxke G0Onee TOYHO KOM-
neHcMpoBatk cMelleHmne Hyns LIAM w ALN
xopeka. B cny4ae, ecnu npumexsemole OY
ans crabunbHon pabotel TpEGYIOT BHELW-
HUX LIENen KOPPeKuMK 4acTOTHOW Xapak-
TEPUCTUKM, TO WX Taloke CneayeT Bbinorn-
HWTL B COOTBETCTBUM C AOKYMEHTaLMEeN,

Ins nutanus ecex OY Heobxoavm NByx-
NONSPHBIA CTABUNM3MPOBAHHBIN MAnNoLLy-
MALLMIA MCTOYHMK NOCTORHHOIMO TOKa Ha-
npsixeHmem 2x(5...12) B. B uensx nutaxms
QY crnegyeT yCTaHOBWMTL BNOKMPOBOYHLIE
koHaeHcaTtopsl eMkocTeio 0,1 mkd (kepa-
MUYECKME MW NNeHoYHbIe) 1 10 MkD (ok-
cupaHeie). MNpy yenoBuM OONMONHWUTENBHON
duneTpaumumu NoOMex NoNycTUMO MUCNOoNb-
30BAHWE MMEIOLLEroCH B KOMMbLIOTEPE UC-
TO4HWKA Hanpsxenwem +/-12 B. Bece no-
KA3aHHLIE Ha CXEME Lienu CMELLIEHNA U CO-
eauHenns ¢ o6LMM NPOBOOOM CriepyeT
COeOMHUTE C “aHanoroBoil 3emnein” asy-
koBOW nnatel. B Mmvkpocxeme CS4232 —
ato esigop, 80 (AGND). Buieon 81 CS4232
(VA) — uenb NUTaHWS aHANOroBOWM 4acTh
KOOEKa — MCMONL30BaH A8 MOOKTIIOYEHUS
3awmTHeX anogos VD2, VD3,

MprUMeHAEMBIE B YCTPOIACTBE PE3UCTO-
pul AonmkHbl BbiTe 0BA3ATENEHO ManoLy-
MaLWe, HanpuMmep, MEeTannonieHoYHbLIe
C2-1 mobBoi MOLWHOCTU. PE3UCTOPS!, UMEe-
1oLme Ha cxeme Homuuan 10 kOm, cneny-

er nogobpartk No napam Ans Kaxgoro ua
QY ¢ MuHumaneHbiM pasbpocom (oo
0,1 %). 310 TpebyeTtcs ana Hanbonee To4-
HOW KOMMEHCALMW CMEeLeHMa YPOBHS.
CoBCTBEHHO HOMMWHANLHOE COMPOTHUBNE-
HUE 3TUX PE3VCTOPOB 3HAYEHWA HE UMEEeT
¥ MoxeT ObiTb B MHTepeane 5...10 kOMm.
Pe3vcTopbl, UMEIOLLUME HA CXEME HOMKWHAN
1 kOM, BHINOMNHAIOT 3aWMTHBIE GYHKLMK;
WX TOHHOCTL 3HaYEHWUA HE UMEET.

B kauectee VD1—VD4 MOXHO MCMONb-
30BaTh MOOLIE BLICOKOHACTOTHLIE KPEM-
HUEBLIE OMOAbl C Manol emKOCTbIO, Ha-
npumep, cepum KA503.

Haunyqiwas KOHCTPYKUMS yana cMmeLle-
HUA YPOBHER — HA OTOENBHOM 3KpaHupo-
BAHHOW NeYyaTHOW Nrare, pacnoNoXeHHon
"BTOPBLIM 3TaXOM"” Ha 3BYKOBOW kapTe. To-
Nonornsa nNe4aTHoW nnatel asTOPOM He
paspabaTtuiBanack — ONLITHLIN 3K3eMNnap
YCTPOMCTBa BbINOMNHEH HA MakeTHOW nna-
Te. JononHuTenbHYK) nnaty cnenyer
cHabauTe TMNOBOW METaNNWMYEecKoW CKO-
BGoi kpenneHus, Ha KOTOPOW AOMKHbL! BbiTb
PAacrnoNOXeHsb! BLIXOOHLIE U BXOOHLIE KOaK-
CcUanbHbie pasbeMol X1—X4.

JlononHuWTenbHOE HanaxueBaHWe ycT-
POMCTBA N8 NOBLILLEHWA TOYHOCTU pabo-
Thl 3aknoyaeTcs B nonbope HEeKOTOPbIX
pe3ucTopoB. CMELLEHE BXOAHOMO CUrHa-
na perynupyercs noabopom pesvcTopos
R7. R10 npy 3aMKHYThIX BXOLAX YCTPOWACT-
Ba (pasvembl X1, X2). MHOMKaTOpOM HaCT-
POKWM AOMXEH CNYXWUTk ocuunnorpad
KOMMNNekca.

YcTaHoBKa CMELLEHWA BHIXOOHBIX YCW-
nutenei DAB, DA7 npoussoamTcs noabo-
pom peauctopos R14, R18 npu nonHom
3aTyxaHuu curHana oT reHeparopa Kom-
nnekca, Af8 3T0r0 B HEM LOMKHbI BbiTk
BKNIOHEHb! kHONKK Mute. B kavecTee uu-
AMKaTopa Hyns CneayeTr MCNonb30BaTh
MWIIMBONIBTMETP MOCTOAHHOIO TOKA WIK
YXE HACTPOEHHYIO BXOAHYIO YACTb ONKChI-
BEEMOro yCTPOWCTEA.

Takow xe nepefenke MOXHO NOABEPT-
HYTb 1 APYTUE 3BYKOBLIE KaPThI, NOCTPOEH-
Hble Ha Mukpocxemax LIAM v AL, nmeto-
wmx cxoaHyto ¢ CS4232 crpykrypy. Oue-
BWOHO, H4TO HYMEPaUMs MCMONb30BaHHBIX
BLIBOAOB W WX OBO3HA4YEHWMs MOMyT OTNK-
4aTLCH OT yKasaHHbIX Ha puc. 13. 31K cee-
OeHUA MOryT BbiTh MOMY4EHB! M3 TEXHUHEC-
KOW [OKYMEHTALMM KOHKPETHLIX MWKPO-
cxem. B HacTosLee Bpems Takas nigopma-
UMA, KaK Npaeurno, AOCTyNHa Ha MHTEPHET-
canTax KOMNaHuin — NPoOU3BOAUTENEN MKU-
kpocxem LIAM v ALIM. Ecnu B 3BYKOBOWM Kap-
Te npumereHs: LLAM v AL, BeINONHEHHBIE
Ha paspenbHbIX MUKPOCXemax, TO B kavye-
CTBE MCTOYHWKOEB 0BPa3LOBOro Hanpsxe-
HWS 115 CMELLEHWUS YPOBHS BXOAHLIX U Bbi-
XOAHBIX CUTHANOB CNeayeT MCnonkL30BaThb
COOTBETCTBYIOLME BoIBOOL! LIAT v ALLM.

3pecs HeobxooMMO cAenaTts OOHO Cy-
WECTEEHHOE 3ameqaHue. B BbicoKoKa4ecT-
BEHHbBIX (M OTHOCMTENBHO A0POTrMX) 3BYKO-
BbIX KapTax 4acTo NPMMEHSIIOT uMbpoesLe
GUNETPLI BEPXHUX YACTOT C 4aCTOTOM cpe3a
HECKONbKO repu. Tak coenana, Hanpumep,
dupma Turtle Beach Systems B cBoeit 3By-
koBoi kapte Fiji. MonobHele ¢GUNETPLI
rnpenHasHa4YeHbl ONS KOMNEHCALMW CMe-
wenvs 1 gpenda Hyna exogHoro AL
DUnLTPLI MOrYT BBITL BLITIONHEHB! HA KPWUC-
Tanne KoAexka uiuM BCTPOEHHOro LMGpPoBo-
ro npoueccopa obpaboTku CUrHanoOBs, OHW
MOTMYT MMETH M MPOrPaMMHYI0 Peann3aLun
B gpaiieepe. B noGom 13 nepedncneHHbIX

cryqaee 3T0 COEnaeT HeBO3MOXHBLIM MC-
NONL30BaHWE TakOW 3BYKOBOW KapTbl Ons
BBOJ13 CUIrHANOB OYeHb HU3KUX 4acToT. Bui-
ACHUTL Takon akT Ao Havana nepeaenku
MOXHO MOYTW HABEPHAKA CneaylowmmM ob-
pazom. [na aToro Heobx0AMMO OLIEHWTH
cMeleHve u apeid Hyns AUMN npy oTcyT-
CTBUM BXOLHOIMO CUrHana (3amMrHyTLIN BX0L)
€ NOMOLLLIO ocumnnorpada KoMMNbIOTEPHO-
ro koMmnnexca. B cny4ae, ecnm namepeHHoe
cMmelleHne npessiaeT 5—10 egvHuy
Mnaglero paspsaa, Aa elie v MBMeHSEeTCs
C NPOrPEBOM, TO MOYTU HABEPHAKA HUKAKO-
ro umdposoro ¢punsTpa HetT. Ecnu cmewne-
HWE CYLLIECTBEHHO MEHBLLIE, TO 3TO 03Ha4a-
€T, 4T0 NGO UCNOoNB3YETCH O4YEHL XOPOLLUMIA
M cTabunbHbi ALN, nvbo npuMmereH ung-
POBOM PUNLTP BEPXHKX HaCTOT.

Euie oguH cnoco6 npeneapuTensHON
NpOBEPKW peansHoN BO3MOXHOCTW BBOAA
MOCTORHHOrO HaNPSHKEHWS 3aKNo4aeTcs
8 COEAMHEHMM Mexay coboi Baixoaa ROUT
1n Bxona RAUX1 (B TepMmuHax kopgeka
CS4232) n uamepeHnn CKBo3HoM A4X 8 06-
nactm ceepxuuskmx (ennotb go 107 Mu)
4acTOT C MOMOLLLIO TEHEPATOpPa U oCuMn-
norpadga, EXOARLLMX B COCTAE KOMNLIOTEP-
HOM0 M3MEPUTENBHOrO KoMMnekca. Takon
METOp, NPOBEPKWM MapaHTUPYeT HaoeXHLIN
peaynkrar, Ho TpebyeT NpeaBapuUTENBHOMO
BMELUATENBLCTEA (XOTH M HE3HAYMTENbHO-
ro) B LEnW 38yKOBOW KapThl.

BuisBoa nudpaszsyka v NOCTOAHHOMO TO-
Ka OMWCaHHLIM 3[eCb CNocoboM O6LIYHO
BO3MOXEeH 6e3 kakMx-nbo cnoxHocTeln
Ans MoObIX 3BYKOBLIX KAPT HE33BUCUMO OT
TMNa npuMeneHHoro LIAM.

JopaboTtaHHas Takum NyTem 3ByKOBas
kapra obecnesmeaeT Npy paboTe KOMMNbIO-
TEPHOTO FEHEpPaTopa CWIHANOB HWXHIOD
rpaHvLy 4acToTHOrO AMana3oHa No Bbl-
XO[AHOMY 3NEKTPUYECKOMY HAMPHKEHWIO
0o 107 Ty, [AnA KOMBWHUPOBAHHOTO KOM-
NBOTEPHOIO aHAaNM3aTopa ChekTpa HWX-
Hss pabovas yactora cocTasnsert 107° My,
ANA BXOOALWEro B €ro COCTae ocuwnnorpa-
¢a HWKHMIA Npenen — MNOCTORHHBIA TOK.
Bepxxuii npenen pabounx yactoT onpege-
NIHETCH MaKCHMMAaNbLHOW 4acToTOW Anckpe-
TM3aumm kopeka CS4232 n pocturaer
20 kl'y. HoMWHanbHOEe BXOOHOE W BbIXOS-
HOE HanpsXeHwe, COOTBETCTByOLlee
nonHow wkane ALN v LIAM, cocraenser
+1,4 B [24]. HawGonbwee ponyctuMmoe
BXOOHOE HAaNPsXEeHWe 18 ONUCaHHOTO YC-
TPOWCTBA OMPEQEN\ETCH NapaMeTpamu
MCMNONb3YEMbLIX ONEePaLMOHHBIX YCUITUTE-
nein u B NboMm cnyyae He AOMXHO Npesb-
warb no abCoMOTHOMY 3HAYEHWIO UX Ha-
NPSXEHUA MUTaHWA.

OcrarouHoe cmewjenme nyns LIAT n
ALMN nocne komnexncauum paspabortan-
HbIM YCTPOWCTBOM ONPeQeserTca ux BHyT-
PEHHUMW MNOrpPEewHOCTAMW U 06bINHO He
npesesbiwaeTt 0,05 % nonHoOW LWKank! npe-
obpasoeateneil. OKOHYATESNbHAR KOMMEH-
caums OCTAaTOYHOrO cMelleHns Hynsa AL
OCYLUECTBNSRETCH NPOrpaMMHEIMK Cpen-
CTBaMK aHann3aTopa CrekTpa.

CKBO3HOW OWMHAMMWYECKWMA AManasoH
BCEro YCTPOWCTBA, U3MEPEHHbIA Npu Co-
€MHEHWM BBIXOAa C BXOOOM, B Cly4ae uc-
MNONb30EaHWUS B Y3/1€ CMELLIEHUS HyNeBoro
YPOBHA MMMOPTHBLIX MaJIOLYMSLLUMX One-
pauMOHHbIX  younuTenein AD743 wnm
AD745 pocturaer 78...80 nb.

B 3axnmiouenue cnenyert npeaynpeimts
yuTatenen, 4To nobas nNepepenka Kom-
NEKOTEPHOW 3BYKOBOM nNnaTthl CBR3AHA



C OMpepeneHHsEIM PUCKOM ee NOBPEXAe-
HWS. ABTOP HE HECET HUKAKOW OTBETCTBEH-
HOCTM HK 38 KakMe OTpMUAaTenbHbIe no-
CNeaAcTBUMA (M MOMOXWTENLHLIE TOXE),
NpoM3oLUEALIME B PE3yNbTaTe NpUMeHe-
HWS ONWMCAHHOTO B CTaThe YCTPOICTEA.

MpakTuueckue pakropsl,
BNUSIOLLME HA TOYHOCTE U3MEPEHMIA

KomnbioTepHbIE M3MEDPUTENLHLIE NPKU-
60pLl, OnNKcaHHLe Bbile, oGecneymBainT
TOYHOCTb, OFPaHNYEHHYIO NWWbE Ka4yecT-
BOM npumersembix LLAM v AL, Mpy we-
nons3oeadnm B kavectee LIAM v AL 3sy-
KOBOW KapThl MOMyT UMETb MECTO Cambie
pas3nuyHBIe ¥ Henpeackasyemble ¢akTo-
pbl, BAWMRAIOLIME HA TOMHOCTL npeobpaso-
BaHMA CUrHana m3 axanoroeon Gopmol
B uMdpoBy0 M 0bpaTHO, a cnenoeaTerb-
HO, BIAMRAIOWME W HA PE3YNLTUPYIOLLYIO
TOYHOCTL Mamepennid. MNepeyrucnum Heko-
TOpPLIE W3 TakuX CIy4aee M BO3MOXHbIE
cnocobbl pewenns npobnem.

1. BrvsHve pasnvyHbix NporpaMmm Ha
HaCTpPOVKW 3BYKOBOW KapThl M BXOOHOIO
W BbIXOOHOMO MUKLLIEPOB. BonbLuel 4acTbio
3TO OTHOCUTCH K NPOWUrpLIBATENSAM (ayamo
W Buaeo) u urpam. Yrobel nobopote 3To
HeynobcTeo, cnemyeT NpPoM3BOaMTL HACT-
POiKY MMKLLEPA W ero kanbpoeky nepen
KaxbiM OTBETCTEEHHLIM M3MEPEHMEM.

2. HeoTknoyaemas nepeamckpermsa-
ums (resampling) B 3ByKOBOI KapTe 0bbly-
HO — 44100 Ny — 48000 My npwm 3anvcu
(esone) 1 48000 My — 44100 Ny — npwm
BOCNpOM3BEAeHu (BbiBOne). 3pech
€0MHCTBEHHOE pelleHVWe 3ak/4YaeTcs
TONbKO B MCNOMb30BAHWK "OCHOBHOIA™ Yac-
TOTH! AUCKPETU3aumm (06biuHo 48 k).

3. MNoamewmsaHne NOCTOPOHHKUX 3BY-
KOB K BbIXOAHOMY curHany. Hanpumep, 3sy-
KoBhie "cneuaddekTe” Windows. Mano To-
rO 4TO 3TW NOCTOPOHHWE 3BYKW MOAMELLN-
BaIOTCH TYAA, Kyaa He Ha[o0, NPorpaMMHLIA
MUKLLED KMIXEr.sys, OCYLUECTBNNIOWMIA 3TY
onepauMio, No-BUOMMONY, NPUBOOMT pa3s-
PROHOCTb PE3YILTUPYIOLLErQ CUIHaNa K Ha-
nbonee xyalemy 13 CyMMUPYEMLIX 3BYKOB.
Jns 3eykoebIX "cneuadp¢ekToB” cucTeMbl
Windows ato, ckopee scero, Hynet 8 6ur.
Ang Toro 41066l UCKNDYUTE NOCTOPOHHWE
CUrHans!, HeobXOAMMO BLIKIIOHYUTL 3BYKK
Windows, MCNonb3ys naHess yrnpasneHus.

4. "BpenHoe” peicteue cneusgdek-
TOB, peanu3oBaHHbIX Ha 3BYKOBOW KapTe,
(perynstopul Tembpa, pesepbepaums W
Ap.). BCceBo3amoxHbe "TOHKKME" HacTPONKK
OpavBepoB W MWMKLIEPOE 3BYKOBBIX KapT.
Hanpumep, B 3sykosoi kapte "Audigy 2
ZS" pns paciuMpeHnA OManasoHa Bocnpo-
M3BOAMMLIX HACTOT Bhiwe 22 klMy (Npu Yac-
TOTE AMckpetTusaumm 96 klMy) B “Surround
Mixer” nomkHbl BbiTh 3aNpeLLeHb! cneayo-
wwe onuun: CMSS, EAX, Speaker
Calibration, Bass Redirection, 06b4HO
BIJIHOHEHHBIE NO YMONHEHWIO.

5. OrpaHuyeHve pas3psagHocTU u/wnu
4acToTel AMCKpeTuzauun npu pabote
C pasnuUyHbIMK TUNamMK apaiieepos (WDM,
ASIO). 3K orpaHuyeHns HOCAT CTONPO-
LEHTHBIN KOMMEPHECKUIA U HOpUONYECKMNIA
XapaKTep, @ BOBCE HE TEXHWHECKMIA, HO
BCE PaBHO MOTYT O4EHb CUNBHO OrpaHnym-
BaTh BO3MOXHOCTW KOMMBIOTEPHBIX M3ME-
pyTEnbHBIX NPUBOPOB.

Cnenyer y4uTbIBATH, 4TO MHOIVE 38Y-
KOBEIE KapTbi HE NO3BONAIOT YCTaHABIW-
BaTb PasnWyHbIe 4acToTLl AUCKpeTHM3aunm

OQNHOBPEMEHHO W [18 BXOOHOW W ONS Bbi-
X0aHoW yacTen (ans ALM v LAM). Nonwr-
Ka caenarb 370 NPUBEOET, B NYHLWEM Chy-
yae, Kk coobiieHunio 06 owmnbke, HO BO3-
MOXHO W KaracTpodpuHeCKoe UCKaXeHue
pPe3ynLTaTtoB uaMepexuid. Hanpumep, pe-
anbLHas 4acToTa BLIXOAHOMO CHrHana 3sy-
KOBOMO reHeparopa B TaKOM Cly4ae MOXEeT
HE COOTBETCTBOBATL 3a/aHHON. 30eCk No-
MOTyT TOMbKO BHMMaHWe oneparopa M
KOHTPONbHEE namepenunn. Bonee Hanex-
HOE pelueHre 3Tol Npobnemsl — Ucnonb-
30BaHWE OAMHAKOBLIX HaCTOT AMCKPeTU3a-
UMK 1R TeHeparopa v KOMBUHUPOBAHHO-
ro aHanusatopa cnektpa. [ns atoro B
aHanu3aTope CNeKTpa €CTb CreuuanbHelii
nyHkT ™Mertd  Synchronize Sample
Format, sK/1l04EHHLIA NO YMONYaHWIO.
WHorpa apaneepel 3ByKOBLIX KapT Bbi-
AAI0T NOXHYIO HGOPMALIMIO O BO3MOXHO-
CTW NOGAEPXKKWA TOrD MM MHOMO pPeXuma.
Yalle ecero aTo kacaercs MakCHManbHO
AONYyCTUMbIX 4acToT guckpetusauvun. B
[aHHOM Cry4ae NonbITKa 3anycka onucaH-
HBIX MPOrPaMM Ha BbLICOKOW 4acToTe auc-
Kperusaumm 0BbIYHO NPUBOAMT K CO0BLLe-
Huto 06 owmbke TMNa "ykasaHHbiid popmar
He noanepxueaeTcs”. 3ra npobnema ces-
3aHa C HECOBEPLUEHCTBEOM [ApaiiBepoB
W/UnyM onNepauvoHHOW CUCTEMbI. Xyxe
Bcero, ecnu coobuieHne o6 owwnbrke He
nosensetca. Toraa gakTMyeckas yacrora
avckpetusaumm Oyaetr oTiM4atecs oT
opmMmanbHO 3a4aHHON B HACTPOWKax npo-
rpamm. B TakoMm cnyyae, Kak U B onucaH-
HOM B npeasaywem absaue, BO3MOXHbBI
rpybble MCKaXEeHWs PesynsTaTtos usmepe-
HWIA. [ns NONHOro paspeweHns OaHHon
CUTYaLUK ONATL-Takn Heobxoammel npen-
BAPWUTESILHLIE KOHTPOMNLHLIE U3MEDEHMS.
6. JnekTpuyeckue NOMexu co CTopo-
Hbl PA3NWYHBIX KOMMOHEHT KOMMLIOTEpa:
npoueccopa, BUWOeOoKapThl, Bnoka nuta-
HUS. BAuaHWe 3TUX NOMEX MOXET Wame-
HATBCH OT CTENeHW 3arpyskn ykasaHHbIX |
KOMIMOHEHTOB. 30eck pewexnvem npobne-
Mbl MOTYT BbITL 3aMeHa Bnoka NUTaHna Ha
Opyroi, Gonee Ka4ecTBEHHbLIA, ¥, BO3MOX-
HO, 3KPaHWPOBKa 3BYKOBOI KapThl.
HeycTtoiiuneoe otobpaxenvne cnektpa
M HeCcTabunbHbIE NOKA3aHus MynsTUMETPa
MOryT ObITe CBA3aHLI, NPEXOE BCEIO, C He-
CTALMOHaPHBIM BXOAHLIM CUTHANOM, a8 TO
¥ NPOCTO C MAOXMM KOHTaKTOM BO BXOA4-
HOM pasbeme. [pyrue nNpuyMHbl, CKopee
Bcero, oBycnoeneHs annapartHbiMK 0CO-
6EeHHOCTAMM KOHKPETHOro KOMMbHITEepa:
HEAOCTATONHOE BLICTPOAEWCTBMNE B LIENOM
W/MnM HepoCTaToYHLIN o6keM onepaTms-
HOI NaM$TH, MCNONL30BAKHNE MEANEHHBIX |
W/UNU MHTENPUPOBAHHLIX BUWOEO W 3BYKO-
BbiX NogcucTem. Cnegyer 3akpbiTe Apyrve
napannensHo pa6oraiome nporpammu,l
WMHOMAA 3TO 3HA4YWUTENBHO YNyHlwaeT npo-
W3BOOMTENBHOCTL CNEKTPOaHanuaaTopa.
MNonobHLIX NPUMEPOB, OTHOCALLMXCS |
K CamblM PasfM4HLIM  KOMINBLIOTEPHBIM
KOMMOHEHTaM, MOXHO [OBOJNILHO MHOIo
HalTW B MHTepHEeTe.

NNTEPATYPA

24. 54232, Games Compatible Plug-and-Play
Audio System, Crystal Semiconductor Corporation,
1996. — <hitp://www.alsa-project.org/alsa/
ftp/datasheets/cirrus/4232.pdf>.

Penaxtop — A. Cokonos, rpagwka — asTopa i

MOZAY/IbHAR PEKJIIAMA
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ABTOPUI0BaHHBIV CEPBUCHLIN LIEHTP
N0 PeMOHTY COTOBLIX TenedoHOoB
npurnawaer Ha paboTy WHXEHEepOoB.
BoamoxHo obyyeHve.

Onnata cpenbHO-NpeMuanbHas.
KouTtaktHoe nuuo: Knnzes lennaguin,

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

* * *

TOBAPbI — NOYTON!
BriCHIIaEM HANOXEHHLIM NNATEXOM MO
Bceil Pococun. Jlydwuin BeiBop KHur,
ansbomMOB, paguogeraneit, pagvoHa-
60pos...

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

Karanor cex Toeapoe Ha CD BhICHI-
naercs B Bawem KOHBEPTE C MapKkamu
Ha 25 pybnen!

Lns nony4eHus Katanora pagmMoTosa-
POoB B BYMaXHOM UCNONHEHWUWM NPULLNATE
mMapku noutsl Poccun Ha 15 pyBneit.
WutepHeT-marasuH: WWW.DESSY.RU
e-mail: post@dessy.ru

* * *

PAOWOAETANIU ON% BAC!

TOProeo-NPOMBILLINEHHBLIA  XONOMHI
«HoBan» OCYLIECTBASET MOCTABKY
PanUOKOMMOHEHTOB OTEYECTBEHHbLIX M
3apybexHbix Npon3BoaMTene BCEM
OPUOMHECKMM W (PU3MYECKUM NMLAaM B
noByto Touky Poccmm n CHIL

Y Hac Bbl BCTPETUTE BHUMATENLHOE
¥ poBpoXenaTesHOE OTHOLWEHME.

Cambie peakve KOMMNOHEeHTH —
TOXE y Hac.

Aobpo noxarosams! Bydem sam ovens
pacs,
www.nowel.ru.
Ten.: 223-70-98; 589-68-16.

* * *

Bce pna pemMOHTHMKOBR pagwvo-
annapartypsi! MUKpOCxeMbl, TpaHanc-
TOpLI, KOHOEHCATOPLI, pe3ncTop.l. Pa-
aMogerany v 3andacTtu. lNoyrosas no-
craska. [ins karanora — KOHEEpT.

107031, r. Mockea, ab. s, 48.

www. S-10mitino.narod.ru

* ko

MevarHsbie NnaTe Ha 3akas!

Pazpabotka W M3roToOBNEHWE NO
cxemam 3aKasquka.

242600, Bpsinckan o6n., r. AaTeko-
BO, yn. IOxnas, a. 69.

Ten. 89155383045

E-mail: wiw@online.debryansk.ru

* & *

P/petanu oted. 1 umn. 8000 Tunos,
KHWUIM, KOMNbOTEpH, 10.

Baw koneept. 190013, C.-MNetep-
Bypr, a/s 93, Kncenepoii.

e * *

Bricbinaem noutoi paguonmnobn-
Tensckue Habopwl, paavoperany. Ka-
Tanor GecnnatHelit. KoHeepT ¢ o6par-
HbIM afpecomM obfa3aTenet.

E-mail: ppelecom@udm.ru.

426034, Uxesck, a/s 3503.

tesBbovRReRRRS

BUH3Id3IWEN

G0-£8-802 'val

ni-olpel@insuocd :mooduog
ni'olpelg|iew :maLerd wandy
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Ten. 207-89-00
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PAOMO Ne 6, 2007

"MepenpowuBka” BIOS

BUAEOoKapThbl

A. TOPSINKWH, r. Kenureim Yensbunckoii obn.

Kak masectHo, mobas BuAeokapTa UMEEeT CKpbITbie pe3epss! Npo-
HU3BOAMTENbHOCTH. 3anac 3aNn0XeH NPoOU3BO4MTENeM KapTbl AN no-
BblLUeHNs] ee HagexHocTu. "Pa3roH” Bugeokaprsl no3sonser nog-
HATH ee NPoM3BoOANTEeNbHOCTL Ha HOBYIO CTYneHb. BbiIABUTL CKPbITHINA
noTeHuWan BUOeOCUCTEMBI M yBenu4YuTe ee BbicTponesicTeue — Te-
Ma, 3acnyxusawoujans ocoboro BHUMaHus.

') 03bMEM, K NPpUMEPY, LBE BUMOEOKap-
" ol — GeForce FX 5600 ¢ sBupeonpo-
ueccopoM NV31, uarotosnexHyo dup-
mom Digital Vision, u Radeon 9600 ¢ Bu-
neonpoueccopom RV350, uarotoeneHHyio
dupmoit Sapphire. Oum npenHasHa4eHb
nna pabotel ¢ noptom AGP v nopaepxm-
BT pexum x8. Ha obewnx ycraHoBneHa
namaTe DDR, wypwuHa (paspaaHocTs) wn-
Hbl NaMATM — 128. VIMeHHO OHKM nBa-Tpu
roga Hasan 6einv HawbBonee nonynapHb!
cpeau MobuTenein KOMNLIOTEPHBIX MIP.
Mpn BU3yansHOM OCMOTPE BUOEOKapT
0603HaYMNCH NepBbId NG B NONb3Y
GeForce FX 5600: obbvem BuoeonamsaTv
256 Mbant — BpBoe Oonbwe, 4Yem y
Radeon 9600. Cuctema oxnaxaeHws Ha
BTOpOW — naccueHas, 6e3 eeHTUNSTOPA.
3710 UMEET CBOW NMIOCHI M MUHYCHI,
OcTanochb, HEe NOBEPAS MHOMOYWUCNEH-
HbIM NPOTUBOPEYMBLIM CBEEHUAM B NK-
Tepatype, CpaBHWTE BWOEO-

Pe3ynbTartel TECTUPOBaHWA OKa3anvcb
He B none3y GeForce FX 5600 — oHa Ha-
6pana 2302 6anna, a Radeon 9600 —
2736 6annos. W ato Npu TOM, HTO BUOEO-
npoueccopsl B GeForce FX 5600 wu
Radeon 9600 pafoTaloT NpakTMYeCcKH Ha

4acToTa TakKTUPOBaHWs BUOEONAMATH
y GeForce nemHoro esiwe (399 MIy), yem
y KOHKypypylowei (391,5 MIu).
OcTaBanock TONEKO BEIACHWUTL, KAKMMW
CKPBITHIMK  BO3MOXHOCTAMWM oBnapaor
CpaBHMBaeMuie BuaeokapTthl. Wx "pasron”
6bIN NPOM3BEOEH C MOMOLULIO YTUIWUTHI
RivaTuner v2.0 RC 16. Peaynstatsl Mcnbl-
TaHuii o (B wucnurene) u nocne (8 3Ha-
meHartene) "pasroHa” npueeneHsl B Tab-
nuue. VI onsTb CPaBHEHWE HE B MONbL3Y
GeForce, koTOpas, Kak BLISCHUNOCH, U pa-
Hee paboTtana noYTK Ha NPenene ceowmx
BO3MOXHOCTEA. A BOT NPOUM3BOAUTENbL-
HOCTk BMAEOkapThl Radeon 9600 ynanock
yBenuuutb Ha 18 %, 4T0 BNIOTHYIO Npwm-
6nmaunno ee k engeokapte Radeon X550,
paboralouwier Ha Oonee GLICTPON LWMHE
PCI Express. MNoapo6Huie pesynsraTel TEC-
TUPOBaHWS “"pasorHaHHoin” BUAEOKapTHl
Radeon 9600 noka3aHb Ha puec. 1.
HY1o6bi BuOoeOkapTa Npu BKIKOHEHWKM
KOMMbLIOTEPA Ccpasy HauuHana paborate B

KapTbl N0 NPOM3BOANTENBHOC-
™. [lna 3TOro § nooYepenHo
yCTaHaenuvean Mx B CUCTEM-
Hblid 610K KOMNBIOTEPA Cneay-

GOpCUPOBaHHOM pexume, Heobxoammo
Buaeokapra GeForce | Radeon | guecry uamenenus 8 ee BIOS. Xots npu
FFX 5&';0 9600 3TOM €CTb ONpefeneHHasl BEepOSiTHOCTb

5 orceWare 6e3B03BPATHO BLIBECTU BMAEOKAPTY M3
fliermep 777 Comipt6s CTPOR, PUCKHYTL, N0 MOEMY MHEHWIO, BCE-
YactoTa BMLEO- E g Tal(rl'; CTOIffﬁ'I"

Lecco oTpebyloTcA [Be NporpamMmb:: peaax-
dt 8. Mty s i TOp BIOpS ﬁporpamugmp. ﬂepabpyg He-
YacToTa Buaeo- 398 3915 obxoguMm anA penakTMpoBanus obpasa
namsTy, My 398 405 BIOS, BTOPOiA — [ONA COXPaHEHWA M3mMe-

HeHHoro obpasa B dakne v nepenpo-

Banne SDMark 03 %E—Q ‘%% rPaMMUPOBaHUA B COOTBETCTBUM C HWUM

PMN3Y euvgeokapThl, XpaHawero Koabl

BIOS. Ans supneokapt Radeon MOXHO Mc-

nonb3oeaTe pepnaktop RaBiT

v2.1.0 w» nporpammartop ATI

Resuit Details IODMARKD? Flash v3.15 wnn ux Bonee nosa-

nwue eepcun. 0O6e nporpammbl
vumeioTcs B ceoGogHOM AocTyne

1ouLen KoHdUrypaumm:

— MaTepuHckas nnara
EPOX EP-8KDA3J nForce3
250 ¢ npoueccopom AMD
Sempron 3000+ (128Kb
800MHz) Socket 754 64-bit,
pabotaowmm B GopcupoeaH-
HOM peXuMe Ha 4acToTe
2844 MIy (316 MIu = 9);

— onepaTmeHas naMmATb
obbemom 1 MGanT (osa mopy-
ns no 512M6 DDR400
PC3200 Samsung Original);

— XecTkuit auck obbe-
mom 160 [bBawT Seagate
Barracuda  ST3160812AS
SATA-II 7200 rpm;

— onepauvoHHas CUCTEMa
Windows XP Professional SP2.

IOns eupeokaptel GeForce
FX 5600 ycraHaenueancs npo-
rpammHbiin gparieep ForceWare
77.77, ans Radeon 9600 —
Catalyst 6.5. Pexvmul opaviee-
poOB — Mo ymon4axuio. Bce na-
MEpPEHWS NPOM3BOAMNWCE NPU
paspellerun 1024x768 nkc ¢
32-paspagHeiM nNpeacTasne-

I

Game Tests 3DMark Score: 3223

GT1 - Wings of Fury 115.7 fps
GT2 - Battle of Proxycon 17.4 fps
GT3-Troll's Lair 16.5 fps

GT4 - Mother Nature 24.8 fps

CPU Tests CPU Score: 795

CPUTest 1 86.5 fps
CPUTest2 14.5fps

Feature Tests

Fill Rate (Single-Texturing) 630.5 MTexelsfs
Fill Rate (Multi-Texturing) 1593.3 MTexels/s
Vertex Shader 16.4 fps

Pixel Shader 2.0 23.3fps

Ragtroll 11.2 fps

Sound Tests

No sounds NjA
24 sounds NJA
60sounds NJA

Comment. | Sempron 2844 MHz Radeon 9500 128 Mo

B pasgene "Downloads" Ha cai-
Te <www.radeon2.ru>. Heob-
XOOMMO YHWMTHIBATH, 4TO MpO-
rpammartop ATl Flash pabBoraer
Toneko B cpene DOS, a penak-
Top RaBiT — e Windows.

HyxHa ewie umcTas, Xxenarternb-
HO HOBaf [MCKETa, KOTOPYIO Cre-
OyeT CAenartk sarpysouHon (Mown
komneloTep—Auck 3,5 (A)—dop-
maTtuposaTe—Co3aaHve 3arpy-
3o4H0ro aucka MS-DOS). Ha Hee
*xe HeobxoOMMO CKONMPOBATb
nporpammatop ATl Fash, npeny-
CMOTPEB [151 HETO OTAENBHYIO AW-
PEKTOPWIO, Hanpumep, ATl

Mpexae yem npucTynarte K
"nepenpoLlUMBKe”, DPEKOMEHAYEeT-
CR MNpOBEPUTH MNpPOrpPamMmMom
RivaTuner pabGoTtocnocoGHOCTb
BMAEOKAPTH MPU TEX 3HAYEHWUAX
TAKTOBLIX HACTOT, KOTOPLIE Npef-
nonaraeTcs 3anporpammMmupo-
BaTb, W YOEeAUTLCH B OTCYTCTBMM
3aevcaHui, apredakroe v npo-
Hux AedeKToB C NOMOLWLID Npo-
rpammel 3DMark03. Pasymeet-
Cfl, NO OKOHYaHWW NPOBEPKWU BU-

HWEM LBETHOCTM.

Mpoeepka NpouM3BOOMNach
C rOMOLWBLIO  NpOrpammel
3DMark 2003 komnanumn Futuremark. Ee
Gonee noanuwe sepcun 3DMark 2005
v 3DMark 2006 npumMeHsTs Heuenecoob-
Pa3Ho, OHW NpefHasHaYeHbl AN\ NpoBep-
KM BWOEOKapT HOBbiX paspaboTok 3Hauyu-
TeNbHO GONbLUEH NPOM3BOANTENBHOCTH.

Puc. 1

OAMHAKOBOW TAaKTOBOW YacTtoTe (COOTBET-
cTeeHHo 325 u 324 MIy). Npaepa, enpeo-
npoueccop kapTe GeForce FX 5600
B pasHbiX pexumax paboTtaeT Ha pasHou
vactore. B pexume 3D — 325 MINy, a B
pexume 2D — 270 Mlu. 3¢dexTreHas

[e0KapTy cnenyeTt BepHyT: B UC-
XOAHOe coCcTosHMe. He nuwHum
Gynet obecne4nTts Gecnepeboi-
HOE MUTaHWEe KOMIbIOTEpA.
3arpyamB KOMMNbOTEP C AMCKETHI, Ne-
peilguTe B aupektopuio ATl U BEEAMTE KO-
MaHay

atiflash -i,



BIQS file info:
Name: D
Description:  PIN113-PC2050-38d

[COpen )~ | saveAs |

HaBiT: Radeon BIOS Tuner v.2.1.0

' Memory dock: P o
Profile: it

 Device Clocking Memory Features | Logging  About

— 45225 MHz
—~ 20250 (405.00) MHz

Ewe pa3s nepesarpyante Kom-
NBIOTEP C AUCKETH 1 KOMaHO0N

atiflash -p 0 new_bios.rom

3aHecuTe uaMmeHeHHbln o6pas BIOS
8 PM3Y enpeokaptel. 3atem onate
nepesarpy3anTe KOMNLIOTEP C XeCT-
KOro AMCKa W C NOMOLLBIO NporpamM-
mbt RivaTuner npoeepsTe COOTBET-
cTBue 3HaveHud napametpoe Core
clock v Memory clock 3aganHbim.

B cnyyae nepaborocnocobHocTH
rnepenporpaMmypoBaHHON BUAOEO-
KapTul NPUOETCA BPEMEHHO YCTaHO-
| BWUTb B KOMMBIOTEP BTOPYIO, MCNpas-
i HYKO BUOEOKapTY U C NOMOLLLIO NPo-
rpammartopa ATl Flash 3anucate
| B MNEpPBYI0 KapTy UCXOOHYIO, He Noa-
BEPraBLUyIOCA U3MEHEHWAM BEPCHIO
BIOS u3 ¢aitna my_bios.rom.

Ina obecne4eHun HAnEexXHoOW pa-
60Tb! BUOEeokapThl B GOPCUPOBAHHOM
pexwume XenatensHo YNyylwuTe ee
oxnaxneHve, npumenus Gonee ad-
$EKTVBHEIE TENNOOTBOAB! U BEHTUNA-
TOpHI, MHa4e cpok cnyx06kl Bupoeokap-
Tbl 3aMETHO COokpatuTCs. “PasroH”
BMOEOKAPTH!, KaK W LIEHTPANbLHOMo
npoueccopa KoMMbioTepa, yBenuyu-

Puc. 2

KoTOopas npo4vTaer uHdopmaumio o6
umMmeroueincs snpgeokapre. [lanee nopante
KomaHaoy

atiflash -s 02 my_bios.rom

Ans coxpaHenua obpasa BIOS emneokap-
Tul B ¢ainn (8 jaHHom cny4ae my_bios.rom
B aupextopun ATl Ha auckete). B atoi
W CNefyiowen KoMaHaHbIX CTPoKax CUm-
son 0 — undpa.

MNepesarpyaute komneloTep (Ha aToT
pas C XecTkoro pAuCKa) CucTemoin
Windows 1 ¢ nomousio pepaktopa RaBiT

OTKPOWTE COXPaHEHHbI Ha puckete 06-
pa3 BIOS. Npw nosBneHuM Ha aKpaHe Co-
obweHua "Warning: BIOS CRC is incor-
rect!” npocTo npowrHopupyinTe ero, Ha-
*aB Ha 2kpaHHyr kHonky "OK". Kpome
YCTEHOBKW HOBbIX 3HAYEHWIA TaKTOBbIX Ya-
cTOT (PMC. 2) BHOCWUTL ApPYFve U3MeHe-
HWA, Kak npaswno, He Tpebyetcs. OTpe-
nakTvpoBaHHui 06paa BIOS coxpanute
8 $ain C UMeHEM, OTUHAIOWMMCS OT UC-
xopHoro (Hanpumep, new_bios.rom),
M CKONMUPYITE €ro Ha 3arpy304HYI0 OUC-
KeTy.

BaeT aHepronotpebnenuwe. CooteeT-
CTBEHHO B cuUCTeMHOM Onoke kom-
nelOTEpPa BO3pacTaeT Harpyaka Ha
BHNOK NUTaHWA, KOTOPIN cneayeT BuibupaTe
C AOCTATO4HBIM 3aNaCOM MOLUHOCTH.

Npumenus nporpammel ATl Flash u
RaBiT, moxHo "nepenpowwmTe” BIOS npak-
Tuyecku Noboi BUaeOKapTL C BUOEOKOHT-
ponnepom dupmel ATI. NopobHeiMm xe 06-
pa3omM MOXHO BHECTH MameHeHun B8 BIOS
Buaeokapt GeForce, MCnons3ys AN\ 3Toro
COOTBETCTBYIOWME YTUAWUTEI, Hanpumep,
nVidia BIOS Editor u NVFlash, umeiowmecs
Ha cante <http://nvworld.ru> .

Penaxtop — A. JONTWA, CKDMHIWOTE — 8T0pa

Moakniwo4yeHue K

KOMNbIOTEPY

YCTPOWUCTB C TEXHONOrM4YE€CKMUM
nocnepoBaTeNbHbLIM NOPTOM

A. KHLIKOB, r. Omck

nocnefHee Bpems NPOW3BOAUTENU
E NpenycMaTpuBealoT BO MHOMMX 3nek-
TPOHHBIX YCTPOWCTBAX Tak Ha3biBaemblil
TEXHONOMMHECKWIA MM CEPBUCHBIR MOPT,
NOAKMNIOYMBLLUMCE YEepe3 KOTOPLIA K KOM-
NBIOTEPY, MOXHO NPU HANIMYUN COOTBETCT-
BYIOLLEr0 NpOrpamMmHoro ofecneyeHus
NMPOU3BECTH, HANPUMED, AUArHOCTUKY YC-
TPOWCTBA, UBMEHUTE Kakue-nnbo pexmmbl
ero paboThl, 3arpyavTb HOBYIO BEPCHIO
BHYTPEHHEro nporpammyoro obecneve-
HUA. Takue NopTH UMEIOT HEKOTOPbIE KOM-
MeOTEPHBIE MOHUTOPL!, HAKONWUTENW Ha
WECTKUX MarHUTHBIX OUCKax, MoBuneHble
renedoHbl, 610KK aBTOMOBUNEHON anek-
TPOHWKM.

NopobHule nopTel 06bI4HO NepegarnT
W NPUHUMAIOT OaHHBIEe B TOM Xe dopmare,
410 W nocnegoearensHbie (COM) nopTwl
nepcoHansHoro komneiotepa. Otnnuve

COCTOWT B TOM, 4TO CUrHanNk KOMMNbIOTEP-
HOro nopTa cornacHo crandapty RS232
vMeloT ypoBHu okono -12 B (nor 1)
v okono +12 B (nor 0). B TexHonorvyec-
KUX Xe Noprax NPUHATH, Kak npaswno,
yposuu TTJ1, npyyem nor. 1 cOOTBETCTBY-
€T BLICOKMIA YPOBEHB, a nor. 0 — HWU3KMA.
In#a cornacosanus yposxein RS232 w TTN
HeobxoavM cneumansHeil Npecbpasosa-
Tenb, KOTOPLIM OBBIMHO CNYXUT Cneuwa-
NU3UPOBAHHAR MUKPOCXeMa, Hanpumep,
MAX232.

Opnako ToT daxT, 4To B GoNbILUMHCTBE
KOMMNBIOTEPHBIX NOPTOB NPUEMHWUKU CUr-
Hanos WMMeKT noporu cpabaTtbiBaHws,
6nuakme K yposHsam TT/1 (crangapt RS232
370 ponyckaer), noasonAer cobpare Npo-
CTOW afanTep BCero Ha OBYX 0BbI4YHbIX /10-
TMYECKUX JNeMeHTax no Cxeme, nokasau-
HOR Ha pMc. 1, He NONb3YACE HUKAKMMU

CNeunanMavpoBaHHbiMi MUKPOCXEMaMU.
Bce ero perann nerko nomewamnTcs
B Kopnyce pasasema X1 — posetku DB-9F.
HanpsxeHxue nutaHua +5 B moxeT nocTy-
naTte W3 TEXHONOrMYECKOro nopTa nog-
KNIO4aeMoro yCTpoMCcTBa (3a4acTyio OHO
Tam npeaycMoTpeHo). B npoTUBHOM Chy-
4yae ero NnogaioT OT BHewWwHero ctabunuan-
POBAHHOMO MCTOMHUKA.
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D01
& RxD )2 R1 7aHC14
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g psR Y| 7| R2 ool 8
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Puc. 1

Ecnu nporpammHoe obecnedexue
KOMMBIOTEPA YCTAHABNUBAET Ha NUHUAX
DTR # RTS KOMMYHUKAUMOHHOrO NOpTa
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DA

vl 78L0S

1N4148
Kokt 1,4, 6 5B
VD2
K koHT. 7, 8 1hg14e L
x1

Puc. 2 O6uy.

BbLICOKWIA YPOBEHb HaNpAXEHWA, MOXHO
nUTaTe aganTep no cxeme, WM3oBpaxeH-
HOW Ha pMc. 2. Hanpaxexwe, NoCTynai-
Lee C KOHTaKTOB pa3bema X1 Yepes avo-
06 VD1 n VD2, nHTerpansHuin ctabunmaa-
Top DA1 noHuxaet po 5 B, Tpebyloumxcs
LN NUTasnsa Mukpocxemsl DD1.

Cxema eule ogHoro eapwanTa nono6-
HOro aganTepa NpepacTaeneHa Ha pMc. 3.
3o "data-kabens" ANA COEOMHEHWUA MO-
BuneHbix TenedoHos SIEMENS cepuit 45
v 50 ¢ komnbloTEpoM. Ero MoHTax Takxe
ya0BHO BEINONHWTE HABECHBIM Ccnocobom
B KOpnyce pasvema X1 (DB-9F), noaknio-
4aemoro kK KomneloTepy. Bunky X2 ot Bbi-
uieaLlero ua cTpos data-kabens NpoMebiLL-

X1
DD1
DCD>1"— 74HC14 X2
1211 11 1| 1. 5%
Rxo>2 R1 o >TXD
10k
™o YRS ot 6} RXD
5 25| 21217,
G 5 o 2121455 oeo
) 3 8
sk >8 L9 >RTS
CT5>§--—‘-I W
N 4
K BuiB. 14 vCC
DDA J_ ci
T x638
»
Kebs. 7, 13 ' 1
DDA 7 GND

Puc. 3

NIEHHOr 0 NPOM3BOACTBA UK NOOXOARALLYIO
OT 3apROHOr0 YCTPOWCTEA COELMHRAIOT
C paszbemom TenedoHa.

Hanpsixenwe nutadus (VCC) noctynaer
Ha KOHTaKT 4 BUNKuW X2 OT akKyMynsiTOpHOM
6arapeu Tenedona. Ero aHaueHve He npe-
Beiliaer 4 B. Mpaktvka nokasana, 41o ato-

ro BMNOSIHE OOCTATONMHO /18 YCTORYMBOWM
CBA3W C KOMMbLIOTEPOM NpH 3arPY3Ke B Te-
nedoH Menoamii 1 naobpaxeHnid, Npu pa-
Bote ¢ TenedOHHOM KHUrOW, AnA BbixoAa
8 MuTepHeT yepea GPRS. Ho nna nepenpo-
rpaMmuposanva TenedoHa notpebyeTca
nuTaTe npeobpasosBaTent OT BHELWHEro UC-
TOYHMKA HanpsxXeHem +3...4 B.

MoxHO, HanpuMep, UCNONL30BaTL Ha-
npsxenne +3,3 B ¢ cooTBeTCTRYIOWErD
Buixopa 6noka nuTaHus KoMmnetoTepa ¢op-
mata ATX. Boamoxen v sapwaHT, nogob-
HbI n3obpaxerHomy Ha puc. 2. Ho npu-
MEHUTE B 3TOM CNy4ae cnepyer uHrer-
panbHblii CTaBUNU3aTOP C BLIXOOHLIM Ha-
npsxenmem 3 wnu 3,3 B, Hanpwumep,
NJM78L03.

Mo Toi xe cxeme (prc. 3) MOXHO Bbl-
nonHuTe data-kabenu pona MOBUNLHBIX Te-
nedoHOB Opyrux Mopenei, Heobxoammo
NWLLb 3HATE HA3HAYEHWE KOHTAKTOB WX UH-
TepdencHelx pa3bemMoB. Mwukpocxemy
74HC14 MOXHO 38MEHWTL aHanoru4yHom
13 cepuin 74HCT, 74AC, 74ACT.

Penaxtop — A. Qonrwid, rpacuwa — A, Qonrvi

C

OBEMEH ONBITOM

D

3BYKOBOW CUrHanumaartop

A. KBACOB, r. Maiikon

B koTeneHoW, raoe paboTtaer asTop,
0 npuxoge nocetuTens, cpabarkiBa-
HWWM aBTOMaTKKM Be30NacHOCTH KoTna, OT-
KJIOHEHWW YPOBHA BOAH B Bake o1 HOMK-
HaNBLHOMO U3BeWany OOWHaKOBLIE CUrHa-
Nkl 380HKa rpomkoro 60a M3-1. B kpuTu-
HEeCKMX CUTYyaUMAX 8T0 MHOrAA NPUBOAUNO
K HeNnpaBWNbHLIM OEACTBUMAM Oneparo-
poe. [na Toro 4tobbl UCNpaeuTs CUTYa-

w0, 6o paspaboTaHo YCTpOWCTBO, No-
Aawee C NOMOLLLID OAHOro anNeKTpu4ec-
KO0 3BOHKEA HECKONbKO YeTKo pa3nvuyn-
MbiX Ha CNyX CUrHanos.

Cxema curHanwuaaropa, GopMupyowe-
O YeTbipe Takux CurHana, nokasaHa Ha
pmc. 1.Mpu cpabarteisannm N0BOro us ne-
pexnioqareneit SF1—SF4 (sTo moryT Buite
BATHMKM HAXUMHOMD HEWNCTBUA, KOHTAKTbI

INEKTPOMArHUTHLIX UMK ONTOSNEKTPOHHBIX
pene) Ha YCTPOMCTBO NOCTYNAET HanpAXe-
HUE NUTaHWA. ECNK 3aMKHYTBI KOHTAKThI
nepexmoyarens SF1, sanpewexa paGota
reHepatopa MMNYNbCOB HA NOrMYECKMX
anemexTax DD1.1 n DD1.3, noatomy aey-
YUT CEpPUA KOPOTKMX 3BOHKOB W Nays, cne-
LYyHOLWMX C HaCTOTOM UMNYNBCOB MreHepaTo-
pa Ha anementax DD1.2 v DD1.4. Ecnm
cpaboran Tonbko nepekmoyarens SF3, cu-
Tyaums NpOTMBONONOXHAA: reHepaTop Ha
anementax DD1.2 n DD1.4 He paboTaert,
Bonee [AMHHBIE 3BOHKU W Nay3bl CNeayoT
C 4acTOTOW WMNYNLCOB reHepaTtopa Ha
anemenTax DD1.1 1 DD1.3. CpaboTasiumii
nepexnioyarens SF2 otnioyaet oba reqe-
patopa, U 3BOHOK 3BY4YUT HEMPEPHLIBHO.
W HaxoHen, npu cpabatbiBaHuM Nepexsio-

yarens SF4 oba re-

" P o, K BEB. 14 3
9B _):/ = R1100x PDL1 — DDi3 D3 522A cr?m E??:Lﬂa?qaa\aziﬁg;ar-
| A Han "Cepua KopoT-
: T KWX 3BOHKOB —
1" LMHHaA naysa —
’_/;,SFZ | Cepua  KOPOTKUX
3BOHKOB — [O/IWH-

: HanA nayaa...”.
b A & Ha pue. 2 noka-
| SE3 © 3aH BHELUHWIA BWA
e § coBpaHHOro curHa-
; nusaropa. Marnu-
| - SF4 TONPOBOA, TpaHCc-
] R ¢opmaropa T1 —
:l— deppuUToBOE KOMBL-
68 “Bo 4o  M2000HM1
K16x10x4. C ero
Puc. 1 pebep CHATHI dac-
K1, 3aTemM Konbuo obmoTaHo cnoem ¢ropo-
nnacTtoeoi neHTel. OBmMoTka | cocTouT ua
100 suTkoB npoeopa M3JILLO auameTpom
0,1 mm, o6moTka Il — 13 80 eUTKOB TOrD Xe
npoeoga. OBMOTKM B3aWMHO M30NMPOBaHL!
eLe 0aHUM CoeM (ToPONNacTOBOM NeHTHL.
Mopaeate CUrHanNGL!, 3syNawme no-pas-
HOMY, B 3aBMCMMOCTM OT cpaborasLuero
NAT4MKE, NONESHO HE TONBKO B YCTPOWMCT-
Bax MPOMBLILLNEHHON ABTOMATUKW, HO W,
Hanpumep, B CUCTEMAaX OXpaHHOW CUrHa-

nuaaumu.

Puc. 2 PenaxTop — A. Honrvi, rpagwka — A. Lonrwt

¢oro — asrope



ABTOMAaTMyYeckKkoe 3apsagaHoe

YCTPOWUCTBO

A. KY3SHEL|OB, r. Kaguukos Bonorogckoii o6n.

lNpegnaraemoe aBTomaTuyeckoe 3apsaHoe ycrtpoiicTeo (3Y)
npegHa3sHavYeHo Ans 3apsakum barapen akkKyMynaTopoB HOMMHAaNb-
HbIM HanpsxeHuem 12 B u emxocteio 1...10 A«, Ho npu HebonbLWOH
AopaboTke ero MOXHO NPUMEHUTb ONA 3apaaKu aKKyMynaTOPHbIX
Garape#i ¢ gpyrumMmn Hanpskenuem U emkocTeio. B 3Y npmmenen
TPEeX3TanHeli cnocob 3apsaxu ¢ pasnuyHbIMK 3Ha4YeHUAMM TOka
M MOCTOAHHbIM KOHTPONEM HanpsiXeHUA 3apaXaeMoro akKyMynaropa.

lf 3Y ucnone3oead MCTOYHUK TOKa, yn-

pasnaeMblii HanpsxeHnem (MTYH),
Cxema KOTOporo nokasaHa Ha puc. 1. OH
cobpan Ha OY DA1, nonesom TpaHaucTope
VT1 v peauctope-natyivke Toka R1. MNpuH-
umn paéoTel MTYH noapobHo paccmoTpeH
8 [1]. Ecnv nopaTte HanpsXeHWe Ha CTOK
rnofesoro TpaHaucTopa, TO 4Yepe3 Hero

Puc. 2

XS1 VD1 MBR1535CT
N )

NPOTEKAET TOK, 32BUCALUMIA OT 3HAYEHUA
ynpagnawoLero Hanpaxexsus U, v conpo-
TUBNEHUA [aTivka TOKa |, = Uy/R1.
DOnn paspanku akkymynatopHoi Barapeun
WUTYH noaknl4anT napannensHo
(pmc. 2), W OH BBINONHAET POfib 3KBUBA-
NeHTa Harpyaku, a oA 3apsakn — nocne-
poeatencHo ¢ Gatapeeid U WUCTOMHMKOM
NOCTOAHHOrO Hanpsixeuus (puc. 3). B
nocnepHem cny4ae Heobxopumo, u4ToBbI
HaMNpPAXEeHWe MCTOYHUKA HA HECKONbKO
BOMLT NPEBLILLAND HANPAXEHWE 3aPAXEH=-
HoW Gartapeu. B 3Y peanuaoeaH Tpex-
3TanHbIi1 pexuM 3apsaaky akkyMynaTopa.
Ha nepeBom sTane 3HaveHue Toka 3apaakn
(1) MOXHO YCTAHOBUTE NEPEMEHHBIM pe-
avctopom B npepenax 0,1...1 A. Ha BTO-
poMm aTane 3xayeHue Toka (l;) asTomaTun-
4YeCku yMEHbILWUTCA B OBa Pa3a, Ha TpeTb-
em (l;) — B pecsaTb pas. NpenycmoTpexHa

I1ap
—

Puc. 3

—=K Buie. 1 DD1, 8 DA2

BO3MOXHOCTE NPeaBapuUTeNsLHON paspam-
kv Garapew akkymynatopa rokom 0,51,
C nocnenyliimMmM asTOMaTUYECKUM nepe-
KNIOYEHVEM B PEXUM 3aPAOKU.

OcHoBHbie
TeXHUYECKHE XapaKTepHUCTUKHU

HomuHansHoe HanpsxeHve

BHatapeun akkymynsatopos, B ... ... 12
Tok 3apRakn Ha NepeoM aTa-

RE; A Smma e s araa sy ) B =
Tok 3apsAfiky Ha BTOPOM 3Tane,

B o T B N e 0,5l,
Tok 3apRaxu Ha TPeTbeM 3Ta-

L - P e R R e 0,11,
HanpsxeHve 3apaokv Ha nep-

BOM W BTOpOM 3Tanax, B ....... 14,4
HanpsxeHve 3apankv Ha Tpe-

TeemaTane, B ............... 13,8
Tok pas3pagkm, A ... ... 0,51,
HanpsxeHve okoH4YaHWA pas-

paokv, B ... 10,6
HanpsxeHne MCTOYHMKE NUTa-

HUR B vaioaeasa e 17...22

MpuHUMNMaNnbHan CXeMa asToMaruye-
ckoro 3Y noka3aHa Ha puc. 4. B kavecTee
YNPaBNAIOLLErD U KOHTPONUPYIOLLEro ane-
MEHTA TNPUMEHEH MWKDPOKOHTPONEP
PIC12F629. B ero cocrae BXOOAT kOMNa-
paTop U MCTONHUK 06pa3uoBoro Hanps-
XEHWA, C NOMOLLBIO KOTOPLIX OCYLUECTR-
NAETCA KOHTPONb 38 HANPSXEeHWEM aKKY-
mynaTopa. Koael nporpammel MUKDOKOHT-
ponnepa npuvseneHs 6 Tabnuue. Ha ane-
menTax DAZ2.1, VT2, R11, R12, C7, C8 co-
6pax MTYH, omop VD10 3awmwaeT 6ata-
peo 1 3Y 0T HEKOHTPONVPYEMOW paspag-
KM Yepes 3almTHbLIA OWOA TpaH3ucTopa
VT2 npu HenpasBubHOM NONSPHOCTU NOA-
KnioYeHns akkymynsatopa. JuddepeHum-
anbHuli yewnurens cobpaH Ha anemeHTax
DA2.2, R14, R15, R17, R18. Hanpaxexwe
NUTaHWA MUKPOKOHTponnepa DD1 u OY
DAZ2 cTabunusuposaHo WHTErpantHbeiM
cTabunn3aTopom HanpPaXeHUs Ha MUKPO-
cxeme DA1. Ceetopmopsl HL1—HLE wH-
OMUMPYIOT pexum paboTel ycTpoicTaea.
MCTOYHWK NUTaAHWA NOAKNIOHAIOT K rHes-
nam XS1, XS2, npu atom avon VD1 3aum-
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Bblii BXOL BCTPOEHHOID KOMMNapartopa.
BTopoit Bxop komnapatopa noaxkioYeH
K BHYTDEHHEMY WCTO4YHMKY 06pasuosoro
HanpsxeHws, Ha euixope owddepeHum-
ansHoro ycunutens (suisope 7 OY DA2.2)
¢GopMUpYeTCa HanpsXeHue, Nponopuvo-
HaneHoe Hanpsxenuio Darapew, kak npu
pa3psnke, Tak v npy 3apsaake. Koaddn-
uveHT nepepayn anddepeHunansHoro
ycunutens c peawctopamm R14, R15,
R17, R18 nns ykas3aHHbIx HA CXEME HOMW-
Hanos paeeH 0,25. B 3aBMCUMOCTH OT pe-
»uma paborel 3Y Ha BTOPO BXOA KOMNa-
paropa nocTtynaer HanpsxeHue obpasuo-
BOro wuctoyHuka 2,66 B, 3,44 B wunu
3,59 B, 4T0 no3BONSiET KOHTPONWPOBaTh
TPV 3HAYEHKA HanpaxXeHua BaTapew akky-
mynsTopoe: 10,6, 13,8 1 14,4 B.

3arem nporpamMma yctaHasnveaeT Ha
BCEX BbIXOAaX MWKPOKOHTRONNEPa HASKWIA
NOrW4ecku yposeHs. TpanaucTtop VT1
3axpeit, pene K1 obecroveHo w Batapes
noaknioyeHa Yyepes KoHTakTel K1.1 1 K1.2
napannensHo UTYH. Nockoneky Tok yepea
TpaHaucTop VT2 o4eHb marn, paspagHbini
TOK akKymynaTopa paseH TOKy Yepea Cee-

vHeepTupyowmin Bxopn OY DA2.1 (Bxon
ynpaenesua UTYH). HaunHaeTes paspaa-
ka Gatapeu Tokom 0,51, u ceetoguog HL2
curHanuanpyet ob atom pexume, MNo me-
pe paspapku HanpsxeHwe Ha Barapee
YMEHbBLUAETCH, W KOTAa OHO CTaHeT MEHee
10,6 B, Ha BuBOpE 2 MUKPOKOHTPONNEPA
DD1 nossuTCA HWU3KWIA YPOBEHL W NpO-
Lecc pa3psokv NpeKpaTuTCA.

MNocne nayasl MNPOSONXWUTENLHOCTHID
0,5 ¢ Ha sbiBOgE 7 MUKPOKOHTpONNepa
DD1 yCTaHoBUTCA BEICOKMIA YPOBEHL, TPaH-
auctop VT1 oTkpoercs, pene K1 cpaboraer
W CBOMMWM KOHTakTamu nopknouut Gara-
PEel0 K UCTOYHWUKY nuTaHusa yepe3a UTYH.
Ceetonvmon HL2 noracHeT, NOcKONbky 4e-
pea awon VD6 ox GyneTt 3aluyHTUpPOBaH
ManbiM CONPOTUENEHWEM KaHana OTKPLITO-
ro TpaHaucropa VT1. MNocrne ewe opHOR
nay3si NPoOo/MXUTENLHOCTHIO 0,5 € BLICO-
KM ypOBEHEL NOSBUTCA 1 Ha BEIBOOE 5 MUMK-
pokoHTponnepa DD1, v Ha sxon ynpasne-
Hua MTYH vepes anop VD3, peancropsl RS,
R8 nocTynuT HanpsXxeHne — HayHeTcA
nepesiv aTan 3apanku Tokom |, = 0,1C,, roe
C, — eMmKOCTb akkyMynaTopHoi Gartapew
(A-4). CeeTogmon HL3 Gy-
OET CUrHanM3aupoBarbe O
BKMIOYEHUM 3TOMO pEXu-
ma. OpgHoBpeMEHHO Ha
BTOPOIA BXO, BCTPOEHHOID
KOMMNaparopa nocTynuT
HanpaxeHwe 3,59 B, uto
COOTBETCTBYET HAMpPAXE-
Huo Barapeu 14,4 B.

lMNpouecc Ha aTom aTta-
ne COCTOUT W3 Chepyio-
WMX Opyr 3a gpyrom uuk-
NOB 3apapkm TOKoM |,
W pa3psagkm Tokom 0,11,
¢ oTHoweHuem 3:1 no
pnuTensHocTy (45 ¢ 3a-
psoka w 15 ¢ pa3apspka),
TaKk go Tex rnop, noka Ha-

npsxexsue 6Gataped He

pocturdet 14,4 B. Mocre
3TOr0 HAYMHaeTCH BTO-
PO 3Tan, U 3HaYeHue To-

K X571 =t+—e

|_L-KX53 Ka3apsaoKv yMEHbLUAETCS
B Aga pa3a. HanpsxeHue

Ha BaTapee TaKkxe yMeHb-
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4 o to ka Tokom 0,11, oo Tex No
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Puc. 5

waert 3Y oT HenpaeunbHOW NONAPHOCTU
HanpsKeHWRA, akKyMynaTop rMoakmoyaT
K rHeapam XS83, XS4.

Paboraetr 3Y cnegyowum o6pasom.
MNocne ero COBOMHEHWA T aKKYMyNATOpR-
HoW Gatapeein ¥ UCTOYHUKOM MUTaHWA
ceetopuonbl HL1 v HLE curHanmaupyior
0 TOM, Y4TO NOQKMIOYEHWE NpoBEaeHo Npa-
BUNBHO. lMporpaMma MUKPOKOHTpONNepa
DD1 Hacrpaueaer ero noptet GP0O, GP2,
GP4 v GP5 kak seixogel, a GP3 u GP1 —
Kak BX0gel, npuyemM GP1 — aTto aHanoro-

Toavon HLE 1 coctaenseT 5...6 mA.

B TakoM COCTOSHUM NPOrpaMma oxXu-
naet Haxatua Ha kHonky SB1 "Myck".
MpW KPaTKOEPEMEHHOM HaxXatuu (MeHee
3 c) oHa HayuHaeT npoueaypy NPOBEpKV
HanpaxeHua BGartapen. Echv OHO meHee
10,6 B, T0 3Y nepengeT s pexum 3apaan-
ku, a ecnu Bonee, To Ha Beioge 2 DD1 no-
ABUTCA HaNPSXEHWE BLICOKOrO YPOBHSA
(okono 5 B), yepes puop VD4 v peavcTop
R6 Ha nepemenHblid peancTtop R8 nocry-
MNAT HENPFXEHWE, A C Bro ABMXKA — Ha He-

TakTel pene Ki.1 m K1.2
NEPEKII0YAIOTCA, HanpaA-
*eHuve ynpasneHus MTYH
OTKMOHAETCH, MOITOMY B STOT MOMEHT TOK
Yepes HUX He MpOTeKaeT, YTO Npoanesaet
CpoK cnyx6ul. CeeToguopsl HL2—HLS vH-
OMLVPYIOT BCe pexuMel paboTel, a peanc-
Top R8 cHabxeH wwkanoi, nporpagynpo-
BAHHOW B egMHWuUax emkoctw batapeu
(A-4). Ecnu nocne BrnioveHna 3Y yoepxu-
BaTb KHONky SB1 "Tyck" B HAXaTOM COCTO-
AHUK Bone 3 C, BKNIDYUTCA PEXUM 3apsaa-
KW (Ha4YMHaa c Nepeoro arana) Heaasucu-
MO OT CTEreHW 3apsXeHHOCTH akKyMyns-
TopHoi Batapew.



3Y BLINONHEHO B BUAE NPUCTEBKK K HE-
cTabMNM3npoBaHHOMY (COQEPXUT NUllib
NOHWXAIOWMIA TPaHCHOPMAaTOp M BLINPS-
MUTESIBHBIA QUMOOHBIA MOCT) UNK cTabunmn-
3UPOBAHHOMY CETEBOMY BNOKY nuTaHus
C BhIXOAHBLIM HanpsxeHnem 17...22 B npu
Toke po 1...1,2 A. Bce peranw, kpome
rHesn XS1—XS4, cMOHTWpOBaHLl Ha ne-
4arHOW nnare U3 OOHOCTOPOHHE GOoNbIn-
POBAHHOTO CTEKIOTEKCTONMTa TONWWMHON
1,5 MM, ee yeprex noka3aH Ha puc. 5.
Mnata pa3melleHa B NNacTMacCoBOM KOp-
nyce NoaxopAuwero pa3mepa, Ha BokoBbIX
CTEHKAX KOTOpOro ycTaHOBNEHbl rHe3na
XS1—XS4 (pmc. 6) Avoaw VD1, VD10
W TpaHaucTop VT2 npunasHdel K nnare co
CTOPOHbI MNEYaTHBIX NPOBOAHMKOE U Yepes3
TennonpoeoasiuMe W3oNUpyloLWMe npo-
KNaAxky 3akpennessl BMecTe C Heil U kop-
nycom k pebpuctomy TENNCOTBOAY pasme-
pamun 115x50x20 mm°. Ha kpbilLke kopny-
ca UMEKOTCA OTBEPCTUA ANA CBETOOMOAOB,
TONKaTensA KHOMKW W NEPEMEHHOIO pesunc-
TOpa, a Ha AHe — 0N\ KPeryieHWs TpaH3nc-
Topa VT2 v auopoe VD1, VD2 k Tennootso-
ny. lna MMKPOKOHTpONNEpa Ha nnare ycra-
HOBNEHA NaHens. BHewHuih Bug cobpalHo-
ro 3Y nokasaH Ha puc. 7.

CeeToguopel MOXHO
NPpUMEHUTE Nibbie B Kop-
nyce puameTrpom 3 MM,
HL1, HL6 — xenTtoro,
HL2 — kpacroro, HL3—
HL5 — 3eneHoro uyserta
ceeveHun. OKCUIHbIe KOH-
pexcaropsl — K50-35 unu
aHANOTUYHBIE UMNOPTHBIE,
octaneHele — K10-17,
K73-24, pene — SV-12,
€ro MOXHO 3a8MEeHUTL Ha
FTR-C1CA012-G wnm aHa-
NOrv4Hoe © ABYMA napamm
NepeknioYawmMx KoHTaK-
TOB U paboyum Hanpsxe-
£ Huem 12 B. Ha mecte ouo-
noe VD1, VD10 xenartens-
HO TMPUMEHWTb  AVOoAb
LWoTkw ¢ 0BpaTHBIM Hanpa-
*eHunem He mexee 40 B,
Hanpumep 1N5822, Ho ne-
4aTHYI0 Mnary npuoeTcs
NOAKOPPEKTUPOBaTE. TpaH-
auctop IRFD123 moxHO
3amennTs Ha KN5016,
BS170P wnm  dyHkumo-
HanbHbIA aHanor — MUKPOo-
cxemy K1014KT1, cosoeH-
Hbll OY LM358CD — Ha oTevyecTBeHHbie
ananor KP1040¥O1 wnu KP1446Y[1A,
TpaHaucTop IRL2505 — Ha aHanoruyHbin
u3 cnucka [2], Hanpumep IRLR2905. MNo-
MWMO YKa38HHOIO Ha8 CXEME MWKDOKOHT-
ponnepa PIC12F629, MoxHO wcnonb3o-
sate PIC12F675. Peanctop R8 — R-0904N
wnu PN-1-74, konka SB1 — MNKH-125, pe-
avcTopel R14, R15, R17, R18 HeoGxoammo
nopoBpars C TOMHOCTLIO He Xyxe 1 %.

HanaxvBaHve HauvHaT C NpOBEepKW
MOHTaxa. MUKPOKOHTRONNEP B NaHens He
ycTaHaBnueaioT, ee rHezga 1m 5, 1um 7 co-
EAVHSIIOT NPOBONOYHBIMK MNEPEMBIHKaMU
BaameH peaucropa RS BpeMEHHO MOHTH-
PYIOT Uene U3 COEOWHEHHbIX NOCnegoBa-
TENbHO MOCTOAHHOIO PE3VCTOpa Conpo-
TvBneHeM 1 kOM 1 NnepeMeHHOro conpo-
TuBneHvem 2,2 kOm. Moaknioyaot 3Y kK uc-
TOYHUKY NUTaHUs, U NOABUPAaIOT peavucTop
R3 Tak, 4Tobul Ha o6MoTke pene K1 Beuio
HOMWHANLHOE HanpaxeHue. [IBvxok peaun-
cTopa R8 nepesoasT B BEPXHEE NO CXEME
MNONOXEHWE, 8 B3AMEH aKKYMYNATOPHON
Barapen BKIOMAIOT aMnepMeTp u nocne-
NOBaTeNBHO C HUIM — PE3UCTOP CONPOTUB-
neHvem 10 Om v MowmHocTeio 10...15 BT
JBVYXKOM  NepeMeHHoro  pesucTopa

2,2kOm ycTaHaenuBealoT 3Ha4YeHWe Toka
aapankm 1 A — ato 6yger MakCUManbHbIA
TOK 3apaaku nepeoro atana. Mocne oTknio-
YEHUA UCTOYHWKA NUTaHWA 3BMEHRAIOT LIENL
Y3 NOCTOAHHOIO W NMEPEMEHHOIO Pe3nCTo-
POB Ha NOCTOAHHBIN PE3UCTOP C BO3MOXHO
6nuakum conpotvenexdueM. CHoea nog-
KIMOYAIOT UCTOYHWK NMTEHWA U rpanympyroT
LUKany rnepemMeHHoro peauctopa R8. Coe-
NaTh 3T0 MOXHO Kak ANs TOKA 3apaaku oT
0,1 npo 1 Ac warom 0,1 A, Tak u ons cooT-
BETCTBYIOLLE 3TOMY TOKY EMKOCTM aKKy-
MynsiTopHoi Garapew ot 1 po 10 A,

HAanee nepembidky mMexay rHesnamm 1
1 5 naHeny yoanaioT v ycTaHaBnMeaioT ee
mexy rieagamu 11 2. Baamen pesuctopa
R6 BpeMeHHO BKAKOHAIOT LIeNks U3 NOCTOSAH-
HOro peauctopa conpoTtuenedemM 1 kOm
1 NepeMeHHoro conporuenexsuem 6,8 kOm
(mBvxok peavcTtopa RE Takke B BEpPXHEM
no cxemMe NonoXxeHwu). YctaHaenweaioT
MaKCHMManbHOEe 3Ha4YeHWe Toka 3apRaku
sToporo srana (0,5 A), nocne uero ary
Lernb 3aMEHAIOT Ha NOCTORHHBIA PE3UCTOD
C BO3MOXHO BI'IMSKIHIM CONMpOTUBNEHWEM.
AranorwyHo nopbupatct pesucrtop R7,
NPy 3TOM NEpeMbidKy Mexay rHesgamv 1
M 2 yoanaioT, yCTaHaBNMBAIOT ee Mexay
rHesgamuv 11 3, M CNONL3YIOT LIENL M3 No-
CTOSHHOIMO pe3ncTopa conpoTUBIEHWEM
10 xOm v nepemenHoro 47 kOm. 3Hauenve
MaKCUMabHOMo TOKa 3apaaKy MOXHO yBe-
NWHUTE MW YMEHBLLWTE NoABopoM peaunc-
Topa R4. B 3akmoyeHue BCe Nepembivkn
yOansioT, yCTaHaBNUBaT B NaKens 3anpo-
rpaMMUPOBaHHLINA MWKPOKOHTPONED
W nposepRioT paboty 3Y.

[ns 3apaaky akkymynatopos Goneluei
HOMWHanNeHOW eMKOCTU CRefdyeT yMeHb-
WKWTL CONpPOTUBNEHWE pe3uctopa R12.
Hanpwmep, npw cONpoTuBNEHWW 3TOMO
peauctopa 0,2 OM MakcuMansHoe 3Hadve-
HWE 3apROHOro TOKA yBENMYMTCH B 5 pas,
W 3apRXaTh MOXHO aKKyMYNATOPLI EMKOC-
Toio 0T 5 go 50 A, B atom cnyyae Heob-
XOAMMO NPUMEHUTE COOTBETCTBYIOLIEE
pene, Nnowanes TennooTeoda — yBenv-
YUTb, @ TaKXe WCMNOoNL30BaTk MPUHYOU-
TensbHoe oxnaxaeHue. MCTo4HWK nuTaHms
AonxeH 06ecneYMBaTh HYXHBIA TOK.

Y1o6b1 3apsixaTs akKyMynsiTops! C Apy-
TMM HOMWHANLHBEIM Hanpsa)xeHWem, Heob-
XOAUMO W3MeHUTbL KoadduumeHT nepe-
aavv puddepeHuMansHoro yCunuTens.
Hanpvmep, ecnu conpoTUBNeHne pesuc-
Topoe R14 1 R18 ymeHblWKNTL B ABA pasa,
TO MOXHO 38pAXaTh aKKyMynaToOpE HOMWU-
HanbHbIM Hanpsxkesuwem 6 B, Ho Torga Ha-
NPAXEHWE  WUCTOYHMKA  HEeoBXoauMo
yMeHbLWUTL go 12...15 B. Wamensas npo-
rpaMmMy MUKDOKOHTPONNEpa, MOXHO pea-
NU308aTb APYTUE anropuTMbl 3apAaKK.

NUTEPATYPA

1. Heyaee WM. YHuBepcansHulil 3KBUBANEHT
Harpy3ku. — Paguo, 2005, Ne 1, ¢. 35.

2. MowHbE NONEeBLIE NepekniyaTensHeie
TpaHaucTopsl Gupmebl International Rectifier. —
Panmo, 2001, Ne 5, c. 45.

Orp
HHE ABTOMATHHECKOIO 3apRaHOND YCTRORCT-
B3 HaxoOMTCA Ha Haiem FTP-cepeepe no
appecy <ftp://ftp.radio.ru/pub/2007/06/

Eazu.zip:».
Penaxrop — M. Hevaes, rpagma — M. Hevaes,
hoTo — aBsTopa
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YCTPOMNCTBO 3aLlLUTLI
annapartypbl OT aHOManbHOro

HanpsaxXxeHusa cetTu
M. O30JINH, c. KpacHeii Sip Tomckoii 06.

Mpegnaraemoe ycTpoOWCTBO NpeaHasHavYyeHo ANA 3alyMThi 3NeKT-
po- ¥ paguMoannapartypbi OT aBapWiAHbIX CHTyalUui, CBI3aHHbIX C OT-
KJIOHeHHeM Hanps)XXeHWUsi B CeTH 3a npegesisi gonycruMbix 3HaYeHUH.
OHO OTKNIOYMT annaparypy OT CeTH, €C/IH HanpaXeHWe CTaHeT Me-
Hee 180 B unu npesbicur 240 B. lMopory oTK/MOYeHUA MOXHO ycTa-
HOBMTBH NO XEesnaHuiio NosbL30BaTENA.

Cxema YCTPOWCTBA nNOKa3aHa Ha
puc. 1. Hanpaxexwe ceTt¥, BuINPAM-
nexHoe guopom VD3, yepea peauctop R8
nocTtynaet Ha ctabunuTpod VD1. Mmnynb-
Cbl Hanps>XeHWwA C 4acToTOW CeTU U o
dopme, BNU3KMe K NPSMOYronsHBIM, NO-
cTynaioT Ha Bxon S Taimepa DAZ2. Bei-
npaMneHHoe aropom VD3 m crnaxeHHoe
kKoHgercatopom C3 HanpsxeHnue nuraet
mukpocxemsl DA1, DA2. MNpw cnane vm-
nynsca Ha exone S taimepa DA2 ypoeeHb
Ha ero BbIX0Ae (BbIBOL 3) CTAHET BbICOKMM
W TpaHamcTopbl VT2—VT4 otkpoioTcs. Mo-
CKONBKY CNaj umnynsca Ha exone S npo-
WUCXOOUT B MOMEHT, KOIra CETEROE HAaNpA-
*eHwe 6NM3Ko K HYN0, TO Harpyaka MoXeT
ObiTh NOAKNOYEHE K CETH TONBKO B 3TOT
MOMEHT, Y4TO YMEHBLIAET KOMMYTaLMOH-
Hble NnoMexv. voas VD4, VDS sauwpwaoT

pel U1 TOK HEe NnpoTekaeT — ¢GoTOTpaH3uc-
TOp ONTPOHAa 3akpbiT. NOCHE TOro Kak ye-
pe3 peavnctop R7 koupescatop C5 3apsa-
OMTCA OO BLICOKOIO YPOBHS, NEPBLIA Xe
cnag uMnyneca Ha exope S Taiimepa DA2
NPMBEOET K NOABNEHWIO BLICOKOTO YPOBHS
Ha ero BbiXOAe, a 3Ha4YwT, U K Noaaye Ha-
NPAXEHWA Ha Harpy3ky. MNockoneky co-
npoTUBNEHWe KaHana TpaHsucTopa VT2
B 3TOM CJly48€ HE NPEBbILLAET HECKO/IbKNX
oM, To Ha exoge R tavimepa DA2 yctaHo-
BMTCH HU3KUW YPOBEHb W YCTPOWCTBO NpwU
OTCYTCTBMM aBapWiHbIX CuTyauwii Byner
HaxOOMTLCA B YCTOMYMBOM COCTORHWM.
MepeknioyeHne TaiiMmepa B COCTORHWE C
HW3KWM YPOBHEM Ha BbIXOAE BO3MOXHO
NpY NOSBNEHUM CUIHANA HW3KOro YPOBHA
Ha exope E tavmepa, T. e. npy paspaoke
koHpeHcaropa C5.

N f;;i -
%i?i §l.
e !

3aTeopsl TpaHaucTopos VT3, VT4. Beixon
C OTKPbLITeIM CTOKOM Taimepa DA2 (ebiBOg,
7) npw cnage HanPsXeHWs Ha BLIXOAE (Bbi-
Bop, 3) obBecne4nBaeT YCKOPEHHYIO pa3-
pPROKY EMKOCTEN 3arBOP—MWCTOK TPaH3UC-
TOPoB VT3 1 VT4 v ux BLICTpOe 3aKpuLisa-
HME.

Ecnu ceTeroe HanpsxeHue HaxoauTca
B Npegenax HopMel, Tpaxwauctop VT1 aa-
KPBIT, HANPAXEHWE Mexay BuiBogaMm 11 2
UHTErpaneHoro crabunuaartopa DA1 npe-
eoilaeT 2,5 B. Hanpaxenve va sbiBoge 3
DA1 He npeebiuaet 1,5...2 B, yepes cee-
Toamop, HL1 v nanyyaiowmia avopn ontona-
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Ha crabunwaatope DA1 cofpaH koM-
napaTtop, PearvpyioliMili Ha NOHUXeHWe
CETEBOro HanpsxeHus. ECAM OHO yMeHb-
wutca po 180 B, HanpsxeHwe Ha ynpae-
nAoLWeM Bxope Mukpocxemsl DA1 craner
Menee 2,5 B, TOK npoTekaeT Yepes ceeTo-
OMoa M U3NyYallMii AWoA onTonapsl,
4TO, Kak ObiNO CKa3aHOo BuILLE, NPUBEOET
K OTK/IO4EHWIO HArpyaKkW OT CETW, a CBETO-
avopn Gyner cBeTUTb, CUrHanuaupysa ob
aBapUAHON CUTyaumn.

C nomoLwsio y3na Ha TpaHauctope VT1
OCYLUECTENABTCH KOHTPOSL 3a NOBLILLEHU-
€M CeTesoro Hanpskesna. Korna oHo no-

crurier 240 B v Gonee, conpotvBneHue
KaHana SToro TPaH3ucTopa yMeHbLUUTCH
W HanNpaXeHWe Ha yNpasnfiowWEeM BXoOe
(BiBOpe 1) crabunmaaropa DA1 GyoeT me-
Hee 2,5 B, TOk Yepea Hero pe3ko ymMeHb-
LUMTCH M HAYHET NPOTEKAaTL YXe Yepea Cee-
Toomog HLT 1 nany4aiowmin puog, ontorna-
pel. CeeToguon curHanuanpyet 06 asapyia-
HOW cUTyaLWK, a poTOTPaH3NCTOP ONTPOHA
oTKpbiBaeTcs, koHaeHcatop C5 paspsxa-
€TCH, Ha BbIXoOe Mukpocxembl DA2 ycra-
HABNWBAETCA HU3KWIA YPOBEHb, TPaH3UCTO-
pol VT3, VT4 3akpeiBaoTcs, B pedynsrare
yero Harpy3ka ByneT oTknoyeHa or ceTu.



Bce perany CMOHTUPOBaHE! Ha Neyar-
HOW nnarte U3 OAHOCTOPOHHE dONLrMpo-
BAHHOIO CTEKNOTEKCTONWTAa, NoKasaHHOn
Ha pmc. 2. Nnary HeobBxoanmo pasmec-
TWUTb B KOPNYCE NOAXOOAWEro pasmepa nu3
M30NAUMOHHOro Matepuana. Ha Hem ycra-
HaBsNVBAaIOT rHe3aa 1A NOAKMIOHEHUA Ha-
rpy3kv U OenaioT OTBEPCTUE AR CBETOAM-
opa. Peauctopel R3, RB moHTWpYIOT nep-
NeHOMKYNAPHO Nnare.

B ycTpoiicTee MCnonb3oeaHsl peavc-
Topsl MIT, C2-23, okcuaHbie KoHOeHca-
Topel — K50-35 unu ananormyHele, C4 —
K10-17, K73-24. Crabunuaarop
KP142EH19 3amerum Ha TL431CZ, Tain-
mep ICM7555 — na KP1441BWU1. Tpan-
aunctopsbl KMN501A MOXHO 3aMEHWTE Ha
KN5016, BS170P, KN7076 — Ha IRF840,

nvogel TN4Q06 — Ha 1N4005, 1N4007,
ceetopvop AN307AM — Ha KUIMO24A-K,
KUnpg246-K.

Mpu wvcnpaeHeix DETanAx Hanaxwea-
HWEe 3aKN0YaeTCs B YCTAHOBKE MOPOros
cpabaTteiBaHUA 3aWKTel. [lna 3TOro Kax-
Obit 3 peanctopos R1 v R3 sameHsoT
LENLI0 M3 NocnenoBaTensHO COEBAWHEH-
Hbix nocToaHHOro (100 kKOM) 1 NepemeH-
Horo (150 kOM) peaucropos. Mposonoy-
HOM Nepembi4KOn BPEMEHHO 3aMblKaKOT
peaucTop R2, a 3aTem Bxop, ycTpoicTea
(C BKNOYEHHBLIM NapannensHo BONLTMET-
POM NEPEeMEHHONO HanpaXeHws) nopa-
kno4yalT K Boixogy JIATPa, koTopbii
BKNIONAIOT B CeTb. BuICTABNAIOT Ha BbIXO-
ne JIATPa Hanpsxenwe 180 B v noacr-
polikolii NepemMeHHoro peaucTopa, ycra-

HoBneHHoro szamed R3, pobueaTcA 3a-
xurauma ceetopgmopa HL1. Mepembiuky
YOANAIOT U NOACTRPOWKOW NEepemeHHoro
pesvcTopa, yCTaHoBNeHHOro B3ameH R1,
pnobuealnTCcA 3axuradva ceetoavopa
HL1 npw Hanpsxenuyn 240 B v Gonee.
MNocne 3TOro YCTROMCTBO OTKNIOHYAKDT OT
CEeTHU, N3MEPRAIDT CYMMapHLIe COMpPOTUB-
NEHWA PE3NCTUBHLIX LEnei u 3aMeHsaoT
WX HA MOCTORAHHEIE PE3UCTOPBI C BO3MOX-
HO  BAW3KMMKM  COMNPOTUBNEHUAMM.
Mpw¥ UCNONBL3OBAHWK YCTPOWCTBA COBME-
CTHO C HarpyskoW, UMEIOLWEen MHOYKTUB-
HOW XapakTep, Mexay CTOKaMmu TpaH3uc-
Topos VT3, VT4 HeoBxoguMo yCcTaHOBUTL
nvon 1,5KE400CA, sawmiiamowmin ux oT
npobos.

PenaxTop — M. Hevaes, rpacduka — W. Hevaes

3apsaHoe YCTPOUCTBO
ANA WeNno4YHbIX aKKyMyNnaTOpPOB

10. FYMEPOB, A. 3YEB, r. YnbaiHOBCK

Hecmortps Ha pazHoobpa3ue 3apsaaHbix ycTpoicTe (3Y), B ToM 4uc-
e aBromarmdeckmx, Ana wenoyHsix akkymynsropos (Ni-Cd, Ni-Mh)
BbibpaTe Nnogxofsujee He Tak npocTo. [leno B ToM, YTO Takue nNpu-
3HaKy OKOHYAHWA 3apAAKMU, KaK 3HaYeHMe HanpPsXXeHUs WIu MOMEHT
ero yMeHbleHus, He ABNAIOTCA CrpaBeanuBbiMM AN BCEX aKKyMmy-
NATOPOB, 0CO6eHHO NPpoCAyXHUBLUNX 60nbiuon cpok. lNo mHeHnio aB-
TOpPOB, CaMbli NPOCTON M HA[EXHbIA BaApUaHT, NpoBepPeHHbIA BpeMe-
HeM, — 3T0 NpeABapuTe/IbHan pa3paaKa aKkKyMynaTopa c nocraenyio-
wen 3apagxkoi ctabunbHbIM TOKOM B TeYeHMe onpegneneHHoro MH-
TepBana spemeHn. [lpu 3TOM CBOAMTCA K MUHUMYMY BnuaHne "ac-
¢ekra namaru”, HO ocTaeTcs elje oqHa 3ag4a4ya — BOBPEMS BbIKMO-
4yuTh 3Y, 4TO6BI He Nnepe3apaauTk akkymynarop. Kpome roro, xena-
TensHO NOCTOSHHO KOHTPONWPOEaThL €ro reMneparypy. Ycrposcrso,
paspaboranHoe aBropami, pelaer 3Ti 3agayn.

¥ peanaraemoe 3Y npeaHasHaveHo ona
l 3apAOKW LEAOYHBLIX aKKYMYNATOPOB
cTabunbHBEIM TOKOM B TEYEeHWEe GUKCUpOo-
BAHHOMO WHTEpBana BpPEeMeHW, PasHoro
54. Ero otnwuurensHaa ocoberHocTe —
BO3MOXHOCTE KOHTPONA 38 TEMNEPATYPOWA
3apAXaemMoro akkymynartopa. B ycrponer-
BEe NPUMEHEH MWKpokoHTponnep (MK)
PIC10F200, ogmH M3 camblX HEOOPOrux

v manorabaputHeix (kopnyc SOT23-5).
Cxema 3Y nokasaHa Ha pme. 1, 1 pabotaer
oHo crenyowmm obpasom. K sunke XP1
NOAKMOYAIOT MCTOMHUK NUTaHus, a Kk XP2 —
3apsxaemblit akkymynatop GB1 v Tepmo-
peaucTop RK1 c otpuuarensHbim TKC. MK
paBotaer no nporpaMme, Koasl KOTOpPOR
npueeaeHs B Tabauue. Nocne BkNnYeHns
NUTaHUA YCTPOMCTBO HaXOOMTCA 8 Dexyp-

i R1* 51
+ eSS ’
2 VD1 siz {}m VD2 F}RB’
¥ KAS10A L/ﬂl: KAS10A 7 |7 12 VD3
<2 2 ¢ DD! PIC1OF200 | KC156A
I YopojMcu|gpale 1
I L GP1 GP2 1000 mK %
SB1 R5" — w—x 6,3B
" /1 4,7k Vdd
L E [GNDE——1—1xP2  xs1
151
1L RK1
15k
T
GB1 !
e
I

Puc. 1

HoM pexume (MK B “cnsilem” pexvme
¢ Tokom notpebnenna okono 0,1 mkA).
Mpw KPATKOBPEMEHHOM HaXaTUKU HA KHOT-
Ky SB1 "MNMyck"” BKIOYEETCA PEXUM 3apafl-
KW 1 HAYMHAETCA OTCYeT BpemMeHu. Mo uc-
TEYEHUM NATU Hacos 3apsika asToMaTnye-
CKM NPEKPaLLAEeTCH M YCTPOMUCTBO Nepexo-
OWUT B pexypHbiA pexuym. Ecnv B npouec-
ce 3apAfky HaxaTts Ha kHonky SB1 "MMyck”,
TO YCTPOWCTBO NepeiaeT B AexypHeli pe-
UM MPUHYOUTENBHO.

Dna vckmosenna cboer B pabore, cea-
38HHBIX C OTKJTHOYEHWEM HANPAXEHUA NUTa-
HUs, NPedycMOTPEH NEepexopn B PEeXum
oxuaarus. B 3Tom cnyyae 0TCueT BpemMeHn
NPEeKPAaLLAETCA, PEXUM 3apPAOKK OTKNIONA-
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etca, a MK nepexoguTt B "CNALMIA" peXumMm.
B TakoMm COCTORHUM OH NONY4aeT NuTaHue
ot koHgeHcatopa C1, 3apspkM KOTOpOro
XBaTAET HA HECKONLKO YacoB. Ecnu B Teve-
HWE 3TOr0 MHTEPBANa BPEMEHWN Hanpsxe-
HWUE NUTEHWA MOABUTCH, TO 3apPAOKE aKKy-
MYynsTopa Bo30BHOBUTCS, 8 OTCHET Bpeme-
HW NPOJOIKUTCA panee [0 A0CTUXEHWA
5 4. InA KOHTPONA TEMINEPAaTYPLI 3apAXae-
MOTO aKKyMYNATOPa K HEMY MPUKPENIAoT
TepmopeavcTop RK1. B cnyyae npesbie-
HWA 3apaHee YCTAHOBMNEHHOro 3HA4YEeHWA
TEMNepaTypkl HanpspkeHue Ha Boisoge 6
MUWKPOCXEMEI CHVkaeTca no 1,5 B, sapan-
Ka NpekpaLlaeTcA KU YCTPOWCTBO Nepexo-
OUT B pexum oxuaasus. [Nocne octeiBaHvs
AKKYMYNATOpa Npouecc 3apaakyu U OTCHET
BpEeMeHU Bo30BHOBNAKOTCA.

Ha MOLLHOM NonesoM nepekmoyaTent-
HOM TpaHauctope VT1 1 MUKpocxeme na-
pannensHoro cTabunuaaTopa HanpPsxXeHus
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DA1 cobpan ctabunuzarop Toka 3apsaakuv.
OH BKIIOYEETCA NPW NOABNEHWWM BLICOKOMD
YPOBHA HanpsXeHus Ha BuiBoae 4 MUKpO-
cxemebl DD1. Tpebyemoe 3HaueHve Toka 3a-
PROKV B aMnepax onpenensioT us npubnu-
XEHHOTO COOTHOLLEHMA: |y, = 0,26C,, e
C,. — eMKOCTE 3apaxXaemMoro akkyMynarTopa
(A-4). ConporuveneHue peawctopa RE (B
OmMaxX) 3aBWUCWT OT 3HAYEHWHA 3JTOM0 TokKa:
R6 = 2,5/1..,.. Npw pacueTe conpoTueneHun
CrnefyeT y4ecTb, 4TO yepe3 pesuctop R7
nporekaetr 1ok 7...10 MA. KOonnexkTopHbii
nepexog, TpaHaucTopa VT2 ucnonbayercs
B Ka4ecTBe OMOAA ANR NPEeAoTBPALIEHWA
pa3panky akKyMynsiTopa B AEXYPHOM pe-
KUME UMK B PEXMME OXNOAHWA, 0N\ 3TOro
BbIBOAL 6a3sel 1 3MUTTEDA COEOMHEHLL.
MNpuMeHeHwe TpaHawucTopa obycnosneHo
HUCTO KOHCTPYKTUBHEIMW COOBPaXEeHUsIMM,
M 8ro MoOXHO 3ameHuTb NoBbiM Noaxons-
LMM MO NapaMerpamM aMoaoM.
Hanpsxexne nutadma MK crabunuam-
poBaHo napameTtpuyeckum crtabwnuaaro-
poM Hanpsxenua R1VD3. Peaucrop R2
nogaepxveaer Ha eoiBoge 1 MK BbICOKWIA
YPOBEHb, MOCKONBKY BKNIOYEHWME BHYTPEH-
HEro Pe3ucTopa aHanorv4HOro HasHaye-
HUA B MK npyBOAMT K NOBLILLEHHOMY M0-

3dTBOPOM W YNpasJiEHUEM FNOTMYECKMMKA
YPOBHAMM (B rnepeon vacty BykeeHHo-umd-
posoro obo3HajveHys nomkra Gbims Gykea L).
Ob6a TpaHaucTopa AomkHe! BbiTh B KOPHycax
TO-220. Bunkm XP1, XP2 — WF-2MR w
WF-4MR, cOOTBETCTBYIOLME UM PO3ETKN —
HU-2F v HU-4F,
Mnaty nByMA BAHTaMW KPENAT K NNACTU-
HE W3 [AIOPANIOMWHWA, KOTOPas OOHOBpE-
MEHHO CNYXWT TENnooTBooM. Mukpocxe-
vy DD1 1 TpaH3ucTopkl MOHTUPYIOT CO CTO-
POHBI NEYaTHLIX NPOBOAHWKOB. Mo oaHUM
BUHTOM MeXy nNaroi v nnacTuHOW ycra-
HOBNEHa BTYNKa BLICOTOM 4,7 MM, Opyryum
BUHTOM MPUXUMAIOT TpaHaucTopsl VT1
v VT2, KOTOpble OTAENEHbI OT MAACTMHLI
v3onupylowen npoknagkon. Ha BuHTEl CcO
CTOPOHBI NNaTel HABMHYMBAKOT Pe3LboBLIE
BTYNKW, K KOTOPLIM, B CBOIO O4EPenpb, kpe-
NAT BEPXHIOK MNACTMAcCOBYKD KpPbILLKY
C OTBEPCTUAMW 019 CBETOOMOOA, TONKATENs
kHOnku 1 Bunok XP1, XP2. Mnowlaaes Tenno-
0TBOAa (NIacTWHBI) NMPWY TOKE 33pROKU He
Gonee 0,5A ¥ MWUHUMANLHO BO3MOXHOM
3HAYEHWUW HANPAXEHUS MUTAHWA OOMKHA
BuiTk 30...40 cM?’. Ecnm Tok 3apaakv 6onb-
LUE W HANPAXEHWE NUTAHWA NPesbILIaeT M-
HUMansHoOe, NNoLLanes TennooTeoaa Heob-
XOAMMO nponop-

Puc. 2

TpebneHuo Toka B "CrAWWEM” PEeXUME.
Ovon VD1 HyXeH nis yMeHbLLEHWA Hanpa-
xeHus Ha ewBope 1 MK, 4ToBul OHO He
NPEBLILLAN0 HAaNPAXEHUA NUTanua. 3ne-
meHTel R7, HL1 cnyxar nna vHOMKaLMu
pexvma 3apsapKu.

Bce gerani CMOHTUPOBAHEI Ha NEYaTHOM
nnare 13 0gHOCTOPOHHE PONEMMPOBaHHOTO
CTEKNOTEKCTONUTA, YEPTEX KOTOPOW noka-
aaH Ha pme. 2. Oxa paccyMTaHa Ha yeTaHos-
Ky peavctopos MJT, C2-33. Peauctop R6
MOXHO U3rOTOBUTE M3 OTPE3Ka BLICOKOOM-
HOrO NPOBOAA, HAMOTAB €ro Ha Pes’ucrop
M/T-0,5 conpotveneHvem Gonee 1 kOM.
Tepmopeauctop — KMT-17 wnu CT1-17,
kHonka SB1 — SWL20 unu aHanorvyHas ma-
norabaputHana C CamMOBO3BPATOM, AMOAkI
K510A MOXHO 3aMeHUTE Ha Ninboid 13 ce-
pwin K521, KO522, konpgeHcarop — K50-35
WK MMNOPTHBIA. TpaHawctop KTB19E aa-
MEHMM Ha BUNONSPHBIM CTRYKTYPLL N-p-n
C MaxkcumManbHuIM TokoM 6a3bl He meHee 2 A,
IRLZ34 — nHa IRLZ 14, IRLZ44 wnu aHanormy-
HBI MOUHBI NEPEKMOYaTENLHBIR NONEBOA
TpaHaucTop (M. "MowHele NONEBLIE Nepe-
KNIOYaTeneHble  TPaH3UCTOpsl  GUPMBI
International Rectifier”. — Pagwo, 2001,
Ne 5, c. 45. ) ¢ n-kaHanoMm, M30NMPOBaHHEIM

xP2 UMOHaNLHO yBe-
40 /7 NNHUTB.
30 MpasunbHO
f‘; SE1 cobpaHHoe ycT-
5 e;—a POCTBO Ha4MHa-
HL1 O E et paboTats cpa-
XP1 3y, Ho Tpebyer
20 RE Hanaxuveanua, K
10 rHesfam XP1
by, R3 DA NogKnNo4aKT pe-
o930 of rynupyemMsblin
02 6ROk NUTaHWA C
VD1 yCTaHOBNEHHbIM
R1 —T-'c‘l BbIXOOHLIM  Ha-
_.,—E—" 1— npsokexsmnem 6 B,
?_.9.?_?°'° Q3L Noo kK BUnke XP2 —
> = TEPMOpE3nCTOop,
O ®) a B3aMeH aKKyMy-
405 NATOpa — pe3uvc-

TOp COnpoTUENe-
Huem 100mM w
MOLLHOCTBIO HE
meHee 2 BT. Haxvman Ha kHornky SB1, ekmo-
4aI0T PEXVM 32pANKK, NPU 3TOM CBETOOMOLN,
AOIMKEH CBETUTL. YMEHLLUAIOT BeIXOOHOE Ha-
npsokeHne Bn1oKa NMTaHWa 10 MOMEHTA, KOr-
A3 YCTPOWCTBO NMepeiaer B PexvM OXuaa-
HUA (ceeTogmop noracHert). 3HaYeHue Ha-
NPSPKEHMA NPY 3TOM AomxHO GbiTo B Npene-
nax4...5 B, B N(poTMBHOM cny4ae non6uparT
pe3ucTop R5. MNpu yBENMYEHUA HANPSXKEHWA
6noka nuTaHus 0o 5 B 1 Bonee ycTponcTeo
[ODKHO MNEPEITA B PEXWUM 3aDAOKN.
3arem, npy HanpsxeHun nuTadus 6 B,
BKJIOHAIOT PEXMM 3apAOKW, HArPEBAIOT TEP-
MOPE3UCTop (HanpuMep, c NomoLio de-
Ha) U KOHTRONUPYIOT ero TeMNeparypy Tep-
momeTpom. MNpu Temnepatype 50...60 °C
YCTPOIMCTEC AOMKHO NEPENTH B PEXUM OXM-
[aHMA, a Npy CHUXXEeHWW TeMneparypbl —
BEPHYTLCA B PEXVM 3apaaku. Temneparypy,
NpY KOTOPOW NPOMCXOOMT NEPEKNHeHne
YCTPOMCTBA, MOXHO YCTAHOBWTL, noabupas
peavictop RE. B 3aknioyeHe — B3aMeH ak-
KyMYJATOPAa BKIKOHAIOT aMNEPMETP v B pe-
XMme 3apsapxku, nonbupans peavcrop R6, yc-
TaHaenueailoT Tpebyemoe 3HaueHue ToKa.
Ecnv nnasvpyeTcs 3apapka akkyMynAaToOpos
C PAasNUYHOW HOMUHANBEHOW EeMKOCTHIO,
To B3ameH R6 HaOo yCTaHOBWTL HECKONBKO

PE3UCTOPOB Pa3nNUYHOTNO CONPOTUBIEHUS
W MNEPEK/IoHaTL KX C NOMOLWLIO AONONHW-
TENBHOrO NEPEKIIKNATESNA.

Conporusnexue peavcropa R1 3asucur
OT HanpsxeHua nuTanua 3Y, kKoTopoe,
B CBOK OYEpedb, 3aBMCUT OT YUCNa 3aps-
XAEMbIX aKkKyMynATopos. MuHumMmaneHoe
HanpsxeHue NutaHus pasHo 6 B c ogHum
3apPAXKAEMBIM 8KKYMYNIATOPOM, NPU 3TOM
Heobxooum peavctop R1 ¢ conpoTueneHu-
em 51 Om. C yBenuyeHUeM Ymuchna akkymy-
JATOPOR HANPSXEHWE NMUTaHUA HYXHO yBe-
nuuveate Ha 1,8...2 B Ha kaxablid U3 HUX,
a HoMuHan peaucTtopa R1 — npuMmepHo Ha
200 OM. MOXHO, KOHEYHO, NOCTOAHHO NW-
Tate 3Y ot 6n0OKa NMUTAHWA C MaKCUManb-
HbIM HaNpPsXEHWEM, HO TOTOA NPW 3apspke
OQHOro WNK OBYX aKKyMyNATOpPOB Ha TpaH-
avctope VT1 Gypner paccevBaTtbCa CNWLL-
koM Bonewas MOLHOCTL, 4TO NoTpebyer
npyvMeHeHus Gonee addekTUBHOro Tenno-
oteona. Ecnu crabunu3atop Toka 3apsagky
OKAKETCA CKNOHHBIM K CaMOBO36YKOBHWIO,
MEXIY 3aTROPOM M MCTOKOM (HEnocpeacT-
BEHHO Ha BLIBOOAX TpaHaucTopa) Heobxo-
OVMO yCTaHOBKUTE KepaMUHecKUidi KOHDEH-
carop emkocTsio 0,033...0,22 mkd ¢ BrIBO-
AaMy MUHUMANEHON ANVHLL.

PaGoraior c 3Y Tak. MogknoHaloT K Hemy
3apAxaemelil  aKKyMYNATOP, K KOTOPOMY
CKOTHYEM WMNW U30NALMOHHOW NeHTOR KpensT
TEPMOPE3UCTOP, NOLAIDT HANPAXEHWE NU-
TaHWs 1M HAXXVUMAIOT Ha kHonky "Tlyck”™. 3aro-
paercs ceetogvon HL1, u HauvHaeTtca 3a-
pRaxa. Hepes 5 4 0Ha 3aKkaHYMBaETCH, U CBE-
ToaMop racHeT. Mo oneITy asTopos, NpW Ne-
TUHACOBOM PEXUME 3aPRAKN CUNLHO MPeloT-
CA TONbKO HEKOHAMUMOHHBIE aKKYMYNATOPI,
NO3TOMY OT UX AANEHEALLER 3kcnnyarauum
cnegyeT so3aepxarscs. Kpome Toro, ecnm
€CTh BO3MOXHOCTb, 33PAXEeHHBIE aKKYMys-
TOpbl OCTABNAIOT Ha XpaHeHWe B TeYeHue
MECALA, W BCNN UX HANPDSDKEHWE YNaAeT Hu-
xe 1,2 B (470 CBMOETENLCTBYET O NOBbLILLEH-
HOM TOKE Camopaspsaxv), Mx OansHeniuan
aKcnnyaraums HeuenecoobpasHa.

Paspaxarte WEenoYyHoN akKyMynsatop
(0OUH anemMeHT) NPoLLEe BCEro, NoAkNoYas
K HEMY C coBniofieHneM NONSPHOCTU Lenb,
COCTOSLLYI0 U3 NOCNenoBaTensHo coeau-
HEHHbIX TEPMaHUEBOT0 U KDEMHWEBOTO Bhi-
MPSMUTESNBHBIX AMOO0B CPEAHEN MOLLHOC-
™ W pe3aucTopa conpotuenexrvem 1 Om.
B aT0M cny4ae akkymMynsiTop asToMaTuyec-
KW PaspagMTCR [0 HanpaXeHWs OKOoNo
0,9 B. Bpems paapaakv 3aBucuT OT hakTv-
YECKOWN EeMKOCTM aKKYMYNATopa, no3Tomy
HEOBX0aMMO NEPUOOMHECKM KOHTPONMPO-
BaTk €ro HanpsxeHwe, Ho MyGokon pas-
PAOKM HE NPOU3ohaeT.

PaapngHo-3apagHbie Npouenypsl C ak-
KYMyNATOpaMu Tunopasmepa AA u AAA,
He coegvHeHHbiMu B Garapew, ypnobHee
npov3eoauTe, AopaboTas cTaHaapTHbIe
pepxareny 6arapeil Ha HECKONbLKO MECT.
YacTb U3 HUX CHabXaloT PaspAnHBEIMK Liena-
MU, MO OOHOW Ha K2XO0e MECTO, a Apyryw
Y4aCTb — rHe3gamMu ANA NoaKMmoHeHus K 3Y.

OnuvcaHHoe 3Y MOXHO MCNONb30Barb
W Ans 3apsokv NpensapuTensHo paspn-
XeHHe Pb ¥ Li-ion akkyMynsTopoB, Bbi-
6pas COOTBETCTBYIOLLMIA TOK 3aPAOKM.

Or pegaxymy. TekcT U KoOb! Nporpamms
ns MK Haxogates Ha Hawem FTP-cepsepe no
aapecy <ftp://ftp.radio.ru/pub,/2007/06/
Zu.zip>.

Peqa;::o};_ \H. Héq_aes. _rpad:ma H. Hevaes



LLINpOKONONOCHBIA MHOAUKATOP
paguousnyyeHus

M. HEYAEB, r. Mocksa

I)l HOMKATOP NpeaHasHaveH ang onpe-
OENEHWUA HANWYUA Paavovn3nyyeHns
B 4ACTOTHOM WHTEpPEANe OT HEeCKONbKWX
merarepy po 3...3,5 My, noucka ero
WCTOYHMKA, @ TaKxke ONA NPoBEPKU pa-
6oTtocnocobHocTH paauoTenedOHOB,
paguocTaHuvit, coToBbeix TenedoHos,
BHTEHH U T. N.

Cxema ycTpoiicTea nokasana Ha
puc. 1. OHO He UMEET BCTPOEBHHOW aH-
TEHHB, K Ero BXxoAy (koakcuansHOMY
rHesgy XW1) MOXHO nogknioumTe nnGyio.
WrpukaTop conepxut YBY Ha Mukpocxe-
me DAZ2, aMnnuTynHeld OeTekTop Ha

TpaHauctope VT1 w 3Bykoumanyyartens
HA1 co BcTpoeHHbIM reHeparopom. Ha-
npsxesue nutanus YBY ctabunmanposa-
HO MHTErpansHeIM cTabunuaaropom DAT.

[ns yMEHBLUEHWA YyBCTBUTENBHOCTU
K CUrHanam 4actotoi mexee 25 My Ha
exoae yctaHosned ®BY C1L1C3. Avops
VD1, VD2 zawmwaoT sxon YBY ot cnvw-
KOM MOUHBEIX curHanos. [anee BY cur-
Han nocTynaeT Ha exoga YBY v nocne ycu-
neHus — Ha 6asy TpaH3uctopa VT1.
Mpy HaNWYMKM BBEICOKOYACTOTHOTO CUrHa-
na Ha 6a3se aToro TpaH3ucTopa ero Kon-
NEKTOPHLIA TOK yeenuwyuBaetca. Pasnaet-
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CA aKyCTUHECKUn CUrHan, rpoMKoCTb KO-
TOPOro pacTeT C YBenu4eHWemM MOLLHOC-
™7 BY curHana.

Perynuposka 4YYBCTBMTENLHOCTH M

Puc, 2 BK/IIOYEHWE YCTPOWCTBA OCYLUECTENRIT
nepeMerHHsiM peaunctopoM R3, coeme-
LEHHLIM C BEIKNIOYaTENeM nuTaHus SAT.
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BTvUM pe3ucTopoMm B otcyTcTeue BY cur-
Hana ycTaHasnueaioT Takoi pexum pabo-
Tel TRaHaucTopa VT1, npm KOTOPOM Yepes
HEro npoTekaet HeGOoNLWOW TOK, Hepo-
CTaTOYHLIA ONA BO3BYXAEHWS reHeparo-
pa 3ByKOu3ny4atens. Yem bnvxe atoT Tok
K Nopory Bo30yx/1eHWA reHeparopa, Tem
BbilLE YYBCTBUTENLHOCTL MHAMKATOPRA.

YBY ykasaHHOro Ha cxeMe Tuna npu
notpebnaemom Toke 8...10 MA wumMmeeT
koapPuumnenT ycunenun 25 nb v sepx-
HIOI rpaHuyHyilo yactoty 2,5 Mu no
ypoBHio -3 ob. [paHuMyHas 4acrora
Tpauauctopa VT1 — 8 [Ty, 4to obecne-
yupaet 3pbdexTUBHOE [OEeTeKTUPOBaHUEe
CMrHanoB BO BCEW NONOCE NpOnycKaHus
YBY. paduk 3aBUCUMOCTU HYBCTEM-
TENLHOCTH (MWHMMANBHOTD HaNPAXeHWUA
Ha passeme XW1, npv KOTOpOM nogaeTt-
CHA 3BYKOBOW CWMIrHan) oT 4acTOTel Moka-
3aH Ha pmc. 2. B npasoM no cxeme no-
NOXeHWU pBuxkka peauctopa R3 wyBcCT-
BUMTENBHOCTEL MHAWKATOPA XyXe Npubnu-
autensHo B 25...30 pas.

MeuarHaa nnata wHouKaropa w3 Apy-
CTOpOHHE GONBrMPOBaHHOIO CTEKIOTEKC-
TonuTa nokasada Ha pmc. 3. Metannuaa-
uns oBuwero NnposoLa Ha 06enx CTOpPoHax
nNatel COBOMHEHA HANakoW MNONOCOK
donsern No ANUHHBIM BOKOBHIM TPaHAM
nnartel. Mo4TK BCe pertany yCTaHOBNEH
Ha OAHOW, YCNOBHO BEPXHEW CTOPOHE nna-
Thl, 8 HA HUXHEH, KaK NoKa3aHo Ha puc. 4,
HaxogoaTcs pepxarens Barapew GB1
W 3BykOomanydarens. Tun Garapeu — 23A
(3LR50), HOMMHaNLHOE HanpsXeHwe —
12 B. NoTpebnsemulid OT HEE TOK HEe npe-
BbllLaeT 12 MA NpM OTCYTCTEWMM 3BYKOBOTO
CuUrHana, yBenuyMBanck Ha 2 MA npu ero
MEKCUManNbHOW rPOMKOCTW.

Mukpocxemy YBY INA-03184
MOXHO 3aMeHuTb nogobHOoR
INA-03170, WHTErpaneHblii cTa-
Bunuaarop NJM78L08 — apy-
MMM ManoMOLWHBIM C Hanpsixe-
HWem crtabunusaumm B8..9 B
(xenarensHo, B Manorabapur-
Hom kopnyce SOT-89), Tpauaun-
cTop AT-41485 — AT-41411,
AT-41435, AT-41486. Bce koH-
neHcatopel — K10-178 Mnun aHanormyHole
WMNOPTHBIE, NOCTOAHHLIE PE3NCTOPbLl —
PH1-12 tunopaamepa 1206, nepemeH-
Hblil — CN3-38 (c BeiknoyaTenem). Ka-
Tywka L1 copepxnt 15 BUTKOB NpoBoaa
MN3B-2 npuametpom 0,2 mMm. OHa HamoTa-
Ha Ha OMNpaBke OMAMETPOM 2 MM BWMTOK
K BUTKY. Paatem XW1 — SMA wnu ppyrow
BbICOKOYACTOTHBIN.

Cobpae curHanusartop, HeoGxooumo
NPOBEPUTE HANPAXEHWE HE BLIXOOE (Bbi-
Boge 3) mukpocxemsl DAZ. OHO ponxHo
GeiTe 4...4,5 B. Bpawana nepeMeHHsin pe-
auctop R3, cnegyeTt HallTu Takoe nono-
XEHWE ero ABWMXKa, B KOTOPOM BKNIO4Ya-
eTCA 3BYKOBOW CUrHan, 3aTeM HEMHOro
NoBepHyTL ero B 06paTHOM HanpasneHum
00 npekpaweHus 3ByvaHus. Ecnu pery-
NWpPOBKA YYBCTBUTENBHOCTH NONY4YUNach
HEQOCTATONHO NNaBHOW, noabepure pe-
avcrop R2.

MpuMEHAR CENEKTUBHBIE 1 HANPaBNeH-
HBIE AHTEHHBLI, MOXHO NPOBOAMTL MOWCK
WCTOYHWKOB pa,ELVIOCHFHEﬂOB B KOHKDET-
HOM Ouana3oHe 4acToT U ONpeaenaTh Ha-
MNPaBneHue Ha HUX.

Penaxtop — A. Qonrwii, rpachuxa — A, Jonrni,
¢horo — asropa

(]
©

JOMV VA S

WIMHOA.IAE BYHTVLNINGLU

BE-82-802 ‘uUaL

nJ'olpei@ynsuod 19soduog
ni'ojpel@jiew :naieLd wendy

L00Z ‘9 5N OUT'Vd



S
o

NPUKNALHAS NIEKTPOHUKA  QPAAMO®

Ten. 208-28-38

Mpuem crarein: mail@radio.ru
Bonpocei: consult@radio.ru

PAZIMO Ne 6, 2007

OKOHOMMUYHbLIN TamMep
¢ PUKCUPOBaAHHBIMMU BblAEpPXKamMu
C. SACYXHUH, r. Canxt-lerepbypr

CTUMYNIOM K CO3[aHWIO 3TOro YCTPOWCTBa aBTOPY NOCAYXHUA pe-
MOHT B kBaptupe. lNpu NpuroTroBneHuyu CTPOMUTENbHBIX CMECEei HYXHO
6b110 gaTe UM OTCTORTBCH ONpefeneHHoe BpeMsl, U BaxHo 6bino He
3abeiTs 06 3TOM, 3aHMManch APyruMK genaMmmu. KoHeyHo, pyHkynm
"ByaunbHuK"” u "Hanomuure” ecrb, HanpumMep, B MOBunNbHOM Tene-
¢goHe, Ho 4To6bI BOCNONL30BaTLCH MMU, He06X04UMO BbIYHUCITATE He-
obxogumoe Bpems nogayu curHana u 6onee fecaTu pas HaXxarTh Ha
KHONKK TenegoHa. 31o Heygo6HO, 0cOBEeHHO, ecnu PpyKu UCNavyKaHb!
CTPOMTENbHLIM PACTBOPOM, 38 B KOMHaTe CTOMT 3anax Kpacku.

Beino peweHo 4ns nogayu HanoMUHAIOLWX CUrHanoB caenartk ra-
KO TanmMep, BK/MOYMTL KOTOPbLIA, OAHOBPEeMEHHO 3afaBas OgHy U3
¢PUKCHPOBAHHBIX BbigEpPXeK, MOXHO BCcero OgHMM HaXaTuem Ha
kHONKY. [na aBToHOMHOro nuranus npubopa 6binu Bel6paHsl ranbBa-
HUYecKue 3NeMeHTbi Tunopaamepa AA, eMKOCTbIO CYLIEeCTBEeHHO
fonswe, vem, Hanpumep, 6arapes "KpoHa”.

l,. 3roTOBNEHUIO TaWmepa npealecT-

BOBANW 3KCNEPUMEHTEI NO BLIACHE-
HUIO MUHUMaNEHOMO paboyero Hanpsxe-
HKA MUKpocxem cepuid K176. Kak nasect-
HO, B CNPaBOYHUKAX A8 HAX YKa3aHo Ha-
npsxenve nutanna 9 B £10 %. MNposepka
nokasana, YTo NorMyeckue NEeMeHTLl MU-
KPOCXEeM 3TOW CepUM COXPaHRAIoT paboTo-

CrnocoBHOCTL MPWU CHUXEHWM HanNpaAXe-
HUS NUTaHus o 2,5 B. MNpaega, npy Ha-
npsxeHun meHee 3 B eeixogHoe conpo-
TUBNEHWE NOrMYECKUX 3NEeMEHTOB 3aMeT-
HO BO3pacrano, nepenags WMMNYNsCOB
"pa3sanueannce”. HarpysoyHas cnocob-
HOCTE CHeT4YMKa C pelwudpaTopom
K176UME4 oueHWBanaces Nno TOKY KOPOTKO-

70 3aMbikaHWA Bbixoga. MNpy HanpsxeHuK
nutanua 3 B o Goin paseH 100 mkA,
a npy HanpsaxeHun 2,5 B ymeHsWWnRca no
30 mxA. 3TOro BNOMHE AOCTATOMHO ONA
nuTaHua XKN.

HaunGonelune COMHEHUS BeI3bIBAN BHY-
TPEHHWIA KBapLUEBLI FEHeparop MMKpOo-
cxemul K176ME12. Aetop uccneposan
NATL e€ 3k3eMnnapos. leHepauma cpbisa-
Nack NPU CHKEHUW HANPAXEHWA NUTAHUA
2,1...2,6 B v eo3obHOBNANACL Npu ero
yeenuyerun 0o 2,8...3,2 B. Ot Gatapen ua
OBYX CBEXUX 3nemMeHToB AA morna pabo-
TaTk Nobaa U3 UCMBLITAHHBIX MUKPOCXEM,
HO ONA YCTAHOBKK B TalMep 6bin BeibpaH,
KOHEYHO, 3K3emnnap, paboraBwui npwm
HaUMEHbLLEM HanpPXEeHUN.

Cxema Tailmepa npepcTaeneHa Ha
puc. 1. OH BbIKNIOYEH, MNOKa Haxarta
kHorka SB7. Haxarwem Ha nwobyio ua
kHonok SB1—SB6 Ha MukpoCXemsl noga-
10T NuTaHne. AnemenTt DD2.3 dopmupyet
MMYNLC, YCTaHaeNMBaOLM B HyNeegoe
COCTORHWE CYETHMKW Mukpocxem DD3—
DD9 v tpurrep DD1.1. Mo ero okoH4aHum
mukpocxema DD3 HauvHaeT reHepupo-
Batb MMNyNeCbl 4actotod 1024 Mu, no-
crynaiowme Ha anement 3U (R2, VD1,
VD2), yvactotoi 128 Iy, nocTynaiowme Ha
cyeTHbll Tpurrep DD1.2, w vacroTo#
1 Iy, nocTynaowme Ha YeToipexpaspam-
Holit cyetyuk DD6E—DDS w snement
DD2.4. MuHyTHBIE MMNYNLCH NOCTYNAKT
Ha cyeTiukn DD4, DDS. MeaHap 4acToTon
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64 Ny ¢ ewvixona DD1.2 Heobxoomm ans
pabotel XKKW. Jlornyeckwin anemedT
DD2.4 "zaxwraet” Ha HEM MWIaOLY0
TOuKY, Pa3OensioLy paspsaasl NEeCATKOB
CEKYHO 1 EAVMHNL, MUHYT.

Mo wvcTeveHWW WMHTEpBana BpPEMEHW,
320aHHOrD HaxXaTol kHonkow SB1—SB6
(MnW KX Napon ans BeOEPXeK 3 MUH W
30 MWH), BLICOKWMIA YPOBEHL C OAHOMO W3
BbIXOAoB cyeTuvkoe DD4, DD5 nocrynaer
Ha Bxon S Tpurrepa DD1.1 w ycTaHaenu-
BAET €ro B COCTOAHWE C BLICOKWM YDOB-
HEM Ha Beixone. B peaynerate normyeckmin
anemeHT 31 HaunHaeT popMupoBaTh nav-
KW UMnNynscoB Yyactoton 1024 My, cneny-
wowme ¢ vyactoton 1 Nu. HYepes anemeHTo
DD2.1 v DD2.2 v TpanaucTop VT1 naykm
WMIMYNLCOB MNOCTYNAKT Ha 3BYKOW3Ny4a-
Tens HA1, v paapaeTcs 3ByKOBOW CUrHan.
Y1066l NpekpaTuTL €ro ¥ OCTAHOBWTL OT-
cHeT BpeMeHn Ha uHamkaTope HG1, HeoB-
XOOMMO HAXAaTWEM Ha kHonky SB7 Beiknio-
YUTE NpUBOoP.

Ins Gonee nNonNHOro WCNONL30BaHWR
aHeprmm Batapewn GB1 v obneryeHws 3a-
nycka Keapueeoro reHepaTopa 3a cuer
WCKITIOYEHUA MEJIEHHON O HAPAaCTaHWA Ha-
MPREXEHVA NUTaHKWA OKCMJ]HbIﬁ KOHOEeHCa-
Top C8 ocTaeTcs noaknoYeRHBIM napan-
nensHo Barapee 1 NP pasOMKHYTHIX KOH-
TakTax kHorkw SB7. Paspsokw Batapew
TOKOM YTEYKW KOHOEHCATOpa aBTopy 3a-
METWTL HE YOANOChH.

B xauectee SB1—SB7 npumeHeH 6nok
13 cemu kHonok MN2K ¢ saeucumoin ¢puk-
cauuein, pasMeLenHbix ¢ waromM 10 mm.
BHewHwn BUa, pasmepbl U pacnonoxe-
Hwe soieopgoe XK EDS805DT nokasaHs
Ha puc. 2. MNepeq ycTaHoBKoW B TallMep
euisoasl XKKW Geinv  yKOpoYeHsl ans
yhieHbLIEeHWs BepTukansHoro rabapwra.
AkycTuyeckuin uanyvatens — HCOS03A
WK ApYrOi 3NeKTPOMarHWTHBIA Ha Ha-
npsxeHve 3 B. Keapueewi pesoHaTop
WCNonL3oBaH manorabapuTHLIN B Kpyr-
nom kopnyce DT-38T (awameTpom 3 Mm).
Kak rnokasan onsiT, pe30HaTOPLI B KOPNy-
ce "nopouka” (HC-49S5) eoa3byxpawTcs
XyXe.

3ckn3 ABYCTOPOHHEN NeYaTHOW NNarhl
TaliMepa n3obpaxeH Ha pmc. 3. labapuT-
Hble pasmepol nnatel — 115x57,5 Mm,
pa3Mepsl Beipe3os no yrnam — 10x10 mm.
BuiBOgEl HEKOTOPLIX geTanel (peavwcropa
R2, konpexcatopa C4, wiaukatopa HG1)
MpPUNasHsLl K COOTBETCTBYIOWLMM KOHTaKT-
HLIM nnowankam “BHaknaaky”, 6e3 MoH-
TaXHbIX OTBEPCTVIA. [puyem wHOWKaTop
YCTaHOEBMNEH CO CTOPOHLI NNATH, NPOTUBO-
NONOXHOW TOW, rOe pasMEeLIEHbl OCTanb-
HBIE OeTanw.

Mnata noMewleHa B oOHY W3 NONOBKUH
roTOBOro NNacTmMacCcoBOro Kopnyca pasa-
mepamy 129x68x38 MM, npuobpeTeHHo-
ro Ha paivopbiHKE. HaﬂpOTHB WHOWKATO-
pa Npope3aHo OTBEPCTVE, 3aKPLITOE nna-
CTWHOW W3 OpraHvdeckoro cTekna. KHo-
MOYHLIN NEPEKNIOYATENL, KACCETA C ABYMS
ransBaHWYECKUMK 3NEMEHTAMW WM KOH-
neHcatop CB HaxoaaTcs Bo BTOPOW NONo-
BWHE KOpnyca.

[pK NOBETOPEHUK KOHCTPRYKLMWN MOXHO
YBENUYUTE YUCNO OTMEPSAEMBIX WHTEpBa-
NOB BpEMEHW, 3aAeiCTROBaB kHONKY SB6
(B ONMCAHHOM BAPWAHTE 8€ KOHTAKTHl He
WCNONB3YIOTCA) UK NPUMEHWB NEPEKIHO-
yaTens ¢ 6oNbWWMM YUCNOM KHOMOK.

Pegaxrtop — A. Qonrwi, rpadixa — A, Qonrmii
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Ceetoavon — dortomaTymk

A. KABBIEB, r. Y¢a

Xopouwio U3BECTHO, 4YTO KBAHTbl ONTUYECKOro U3ny4eHusn, npoHu-
Kas B 30HY p-n nepexoga nonynpoBogHukoBoro npubopa, npom3so-
AT gea s¢pPpekra. Bo-nepsbix, Nogq nx BO3AeHCTBHEM PE3KO CHUXA-
ercs obpaTHoe conpoTUBNeHue nepexona, BO-BTOPbIX, Mex4y obna-
CTAMM KPUCTaNna ¢ p- v N-NPoBOAMMOCTbIO 06pasyercn pasHOCTb
noTeHyunanoB, Tak Ha3siBaemas ¢oro34C. Bropoii agpgexr (¢poro-
BONIbTANYECKMIA) LUMPOKO MCNONb3yeTcs 41N co34aHusa 3Konornyec-
KM YUCTbIX MCTOYHHUKOB JJTEKTPO3HEPIriM — COJIHeYHbIx BaTapei.

Ho npwucyuwy takoi a¢pdekT mobbiM MonynposogHUKOBBIM Npubo-
pam c p-n nepexogamMn, B TOM 4Yucne cBeTtoguogam. 3THM M BOC-
nonme30Basics aBToOp NpennaraeMoi cTaTb B cBOMX pa3paborkax.

H OOKJIOMUE CBETOOMOL KPACHOro LBe-
Ta ceedenwa AJ1I3076 k BONLTMETPY,
MOXHO YBWOETL, YTO HaNpsXeHue Mexay
€ro BbIBOJAMW W3MEHAETCH OT HECKONk-
KMX MWINWBONLT B TEMHOTE npwbnnaw-
TensHo Ao 1,3 B npu sipkoM ceete. 310
CBOWCTBO CEETO- U GoToaMOa0E (OHW TO-
xe uMm obnanaT) MOXHO WCNONL30BaTL

pene BKMOYatoT B LUenb NUTaHWA WCNOMHW-
TeNLHOro YCTROWCTBA, HAanpuMep, 3B0HKa
WM CUrHANBHON Namnbl.

MNpwv cooTeeTcTBYKOUWEM BEIBOpE pene
K1 yctponcTeo pabotocnocoBHo npw Ha-
NpPsXeHuy NuTandua ot 6 oo 12 B. Tok, no-
TpebnseMuit GOTOPENE B OEXYPHOM pe-
*¥ume, He npeebiwaer 0,2 MA, Yeptex

* +128
=

Puc. 1

ans warotoeneHna ¢otopene. Temnepa-
TypHiiA KoacddmumenT 3LC Takoro ¢oTo-
3NEMEHTA OTPUUATENEHLIA. B otnnuve ot
¢oTtopeavctopa u MK doTtopnopa ceeto-
avon-poTo3NeMEHT ManoYyBCTEUTENEH
k MK nany4eHnio v pearvpyer 8 OCHOBHOM
H&a BWIWMMbIA CBET.

Ha pmc. 1 npueenena cxema ¢otope-
1€, COCTOSLLEroM3 NaTYMKa OCEELLEHHOC-
TW, KOTOPBIM CNYXWUT 00BIYHBIN CBETOAWN-
of, paboTalowmin B pexmMe poToanemMeH-
Ta, M NOPOroBOro yCTponcTea, noaobHoro
WCNONL30BaHHOMY B [1, 2]. PoToaneMenT
BL1 siunoven mexgy 6a3on v sMUTTEPOM
TpaHaucropa VT1. B otnuuve oT ¢poTope-
ne, onucadHoro B [2], TpaHancTopy 3peck
He TpebyeTCs HanpfAXeHWA CMEeLLEHWA.
[Mp HeoCBewEeHHOM GOTO3NEMEHTE OH
3aKpeIT, @ NPW OCBELWEHHOM — OTKPLIT.
KonpeHcaTtop C1 CHWXaeT YyBCTBUTENL-
HOCTE NpUBopa K MMNYNLCHBIM NOMEXam
¥ K MOQYNIMPOBaHHOMY CEETY WCKYCCTBEH-
HbIX MICTOYHWKOB.

MoporoBoe ycTpoicTBo cobpaHo Ha
TpaHauctopax VT2 u VT3 pasHoi cTpykTy-
pel. MpuHuwn ero geictens nogpobHo
onncad B [3]. MNopcTpoeyHeIM pe3vcTo-
pom R2 ycraHasnueaoT nopor cpabathi-
BaHws. MNMonesoi TpaHaucTop VT4 younu-
BaeT MOLLIHOCTL BBIXOAHOrO curHana no-
pOroBoro yCTpowcTea [o Heobxoavmown
nna cpabatwieaHus pene K1 (PAC10 wc-
nonHennna PC4.529.031-18) co cpasHW-
TeNbHO HW3KOOMHOW 0OMOTKOW. KOHTAKThI
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ero nevYaTHOW nnatel wW3obpaxeH Ha
puc. 2

Hanaxwveauwe d¢oTopene ceogvTCH
K yCTaHOBKe nopora cpabaTteieaHna. Mak-
CvMManksHas JyBCTBWUTENLHOCTh ByneT no-
CTUrHyTa, ecnu npw 3areHeHHom ¢oTo-
3nemeHTe BL1 megneHHo yBenwuuBaTth
BEEIEHHOE CONPOTMBNEHWE NOACTPOeY-
HOro peanctopa R2, Noka KOHTakTH pene

K1 He pasomknyTcsi. Cnabas 3aceeTka
¢doTO3NEMEHTA A0MKHA NPUBOOMTE K Cpa-
DaTuiBaHWIO pene.

Ha puc. 3 npueegeHa cxema Gonee
CJIOXHOMQ YCTPOWCTBA — ABTOMaTUHECKD-
TO BLIK/IOYATENS HAPYXHOTO OCBELLEHWR,
Jea c¢oToanemedTa—ceeToguona BL1
v BL2 coepwHeHbl napannensHo, 4TO
obecneuvsaeT Gonee BEPHYIO yCpeaHeH-
HYIO OUEHKY OcBeLueHHoCTW. OguH na HuX
OPWEHTUPYIOT Ha BOCTOK, a OPYyrol — Ha
3anag.

MNoporoeoe YCTPOWCTBO NOCTPOEHO
B AaHHOM cny4ae Ha TpaHawcTopax VI1—
VT4. CocraBHoi TpaHauctop VTIVTZ2 Ha
ero sxoge obnapaer GONbLWM BXOAHBIM
CONPOTHBNEHWEM W 0BECNeYNBAET BbICO-
KYI0 4YBCTEWTENEHOCTE Npubopa.

YrnpaBnaemMeid BeIXOAHEIM CUTHANOM
NOpPOroBOr0 YCTPOWCTEA reHepaTop wM-
nynscoB Ha Mukpocxeme DD1 co6paH no
cxeme, 3auMCcTBOBaHHOW U3 [4]. Yactora
WMMYNLCOB Ha BLIXOAE anemenTa DD1.4 —
okono 2 «klu.

TpaHauctopsl VTS, VTE w TpaHcgop-
matop T1 oBpasyor y3en ynpasneHus
TpyHucTopamu VS1, VS2. [ina kommyTa-
LMW NepeMeHHOro ToKa TPWHWCTOPLI CO-
€AMHEeHLl BCTpPeYHo-napannensHo. Wao-
NAUMA YNPasnsemMon Uenw oT ynpaensio-
LMX C NOMOLLLIO TPaHCGOPMAaTOpa NoBbi-
LUAET HRAEXHOCTEL YCTPOWCTEA.

Yaen nutaHus npubopa npeacrasnser
coboi BeINpaMUTENE Ha anoaax VD4, VD5
¢ “racamMmMm” koHaeHcatopom C3. B Hero
BXoaaT Takke crabunutpod VDE w crna-
XuWBaowwin koHpexncatop C5. MevarHas
nnarta asTOMaTUyeckoro BoIKNWYaTens
HAPYXHOr0 OCBELLEHWMA waobpaxeHa Ha
puc. 4,

Nooxkmoyan aeTomat k cetn 220 B, He-
06X0AMMO € NOMOLLBIO UHAWKATOPHOW OT-
BepTkn ybeowTeCA B NpaBwieHOW ¢asn-
poeke (L— daza, N — Heirpans cetv). 3a-
TEM W3MEPWUTL HanNpPAXEHWE Ha KOHOEeHCa-
Tope C5, koTopoe AonxHo Obims okono 8 B.

Mpwn 3arteHeHHuix GoOTO3NEMEHTaxX
YMEHLLUAWTE BBEAEHHOE CONPOTUEBNEHWE
nofacTpoeyHoro peavnctopa R2 oo Mmomen-
Ta nepeknoveHus Tpurrepa Lmwutra Ha
anementax DD1.1, DD1.2. Ecnv npw 3T0M
NONOXEHWE OBVKKA NOACTPOEMHOro pe-
31CTOPa OKas3anocs DNIM3KKUM K KpanHemy,
yyBcTEMTENLHOCTE npubopa cneayet
YMEHBLUWTL, WCKNIOYVB M3 HErO TPaH3wc-
Top VT2.

Ceetogvogm AN3076 pns paborw
B kavecTee (GoTO3NEMEHTOB 00LINHO NOMa-
6opku He Tpebyior. PoTo3AC opyrux cee-
TOAVMOAQOB XenaTensHo NPOBEPUTL 00 yC-
TaHoBkw B nNpwbop. OaHmn w3 Hux Gonee
3¢ pekTVBEHE, Apyrne — meHee. A Hanpu-
MEp, CBETOAMOALI HEW3BECTHOrOo TWNa
XENTOro LBETa CBEMEHWs C Npo3paqHon
nuH3on gvameTpom 3 MM BoipabaTsiBanm
nog namnol gHesHoro ceera ¢oro3C
fo 1,5 B. MNpw navke CBETOANOAOB HYXHO
06a3aTensHO NONL3OBATLCHA TEMNOOTBO-
[OM, MHa4ye ux Nerko NoBpeawnTs.

Avopsl, BKIIOHEHHBIE MEXIY KOnnek-
TOpOM TpaHaucTopa VT2 n 62301 TpaHau-
ctopa VT3 (cm. puc. 1), v COOTBETCTBYHO-
wwe ouoasl Ha pyc. 3 onxHe! GeiTh 3a-
LWMLLEHELI OT CBETAa, HanpuMep, okpalleHb
TEMHOW Kpackoi wnK ObITe B HENPO3pay-
HbIX kopnycax. OcTaneHee ANoaBLl MOXHO
3aMeHnTb Ha K209 ¢ niobuiM ByKBEeHHbIM
wHoekcom, KO221B, KA2211 v KO243r—
KO243X.
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MNoneson TpaHaucTop KM501A  He meHee ykasaHHoro Ha cxeme. Ocrans-

(cMm. pyuc. 1) MOXHO 3aMeHWUTL Copepa-
WeHN aHanorvYHLIA TPaH3UCTOP MUKPO-
cxemoin KP1014KT1. 3to obecneuwt wn
HONBLIYIO HAAEXHOCTL, TaK Kak MEXay 3a-
TBOPOM W MCTOKOM MONEROIO TPAH3UCTO-
pa B MMKPOCXEME WMEETCH 3alinTHBIN
crabunutpoH. Mwkpocxemy KS5B1J1A7
{cm. pyuc. 3) yecnewHo 3amenst K176J1A7,
KP15611A7 vwnn CD4011.

3ameHa Tpanawctopa MT309r — nio-
GO ManOMOLLHEIN repMaHueBIi ¢ Ko3gh-
SMuUMeHTOM nepepayn Toka Bonee 50.
Baecto TpaHancTopos KT3156 v KT3616
NOAORAYT MENOMOLLHEIE KDEMHWEBLIE CO-
OTBETCTBYIOLLEN  CTPYKTYpH  (Cepui
KT201, KT3102, KT503 — n-p-n, KT203,
KT13107, KT502 — p-n-p).

OkcuaoHele koHpeHcatopel C2 v C5
oM. puc. 3) — K50-35 nnu vMnopTtHeie.
KorneHcatop C3 — K73-17 wnuw gpyrown
AIEHOYHBIA C OOMYCTUMBIM HAMNPRXEHWEM

HblE KOHEHCATOPE — KEPAMUYECKUE, Ha-
npumep, K10-17. MNoacrpoesHsie peanc-
Toptt — CI3-386.

MaruuTonpoeson  TpaHchopMmaTopa
T1 — Tvnopaamepa K10x6x4,5 ua peppwu-
Ta 2000HM. Mepen HaMOTKOR NEPBUYHOI
0BMOTKW OCTPLIE KPOMKW KONbUA cneayeT
NPUTYNUTE HANWIBHWUKOM, a 3atem obmo-
TaTh KONLUO TOHKOW NEHTOM U3 M30NALMOH-
HOro martepuana. MNepeuyHan obmoTka —
40 eutkoB npoBoga MM3B-2 anamerpom
0,31, pacnpeneneHHsIX pasHOMEPHO Nno
koneLy. O6MoTkm |l v lIl HaMoTaHBI TOHKVM
MHOFOXWALHBIM NPOBOAOM BO ¢TopOnna-
cTosoin waonaumm MIMTd-0,07 u copepxar
no 10 enTkoB. Havana 3tux 0BMOTOK Ha
puc. 3 0B03HAYEHB! TOYKAMM.

Tpweuctopel  KY20211 (oM. puc. 3)
MOXHO 3ameHuts Ha KY202H. Y4r1o6wi
0BOWTUCL OAHWM TPUHUCTOPOM, HEoBX0-
OMMO BKINIOYUTE €70 B Lenb namnil EL1 ve-

pes3 BEINPAMUTENLHLIA AMOAHLIR MOCT CO-
OTBETCTEYIOLLEN MOLLHOCTU. AHOL W kaTOog
TPUHWCTOPA NOOKNIOHAKT K BhIBOOAM
MocTa, 0603HAYEHHBIMW COOTBETCTEEHHO
"+" 1 "-", a BLIBOAL C MAapKWUpoBKOW "~
BKIONAIOT B Lenks namnol EL1.
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UntepreT-marasun ICdarom

OrpoMHEeliA  BuiBOpP 3NeKTPOHHBIX
KOMMNOHEHTOE OT BefyliMX MWPOBBIX
npovasogurtenen. Becerga B Hanuumm
MWKDOCXEMEI, NaHenNbKW, XK v ceeto-
AVOOHBIE MHOWKATOPLI, CBETOAMOOL!,
MakeTHLIE NeYaTHBIE NNatkl, NPorpam-
MAartopsl, agantepsl, ocuwnnorpadhbl.

CaMule HW3KWE ueHbl. [apaHTnpo-
paHHoe kavecTeo. [loctaska B mobyo
Touky Pococuvn.

WWW.ICDAROM.RU

Mpopaem

Jiopaneesle Maythl B KOMMNeKTe
C PACTSXKAMW W KDENEXOM.

Beicota 3,7 M, 5,5 M — Ha cknape,
nopg 3axka3 7,3 Mu 11 m.

Cnnae AMI6, owametp 32 MM, Ton-
LWMHa cTeHkn 3,5 MMm.

r. UpkyTck (3952) 56-48-55,

e-mail — radstar@angara.ru.
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Mpuem craTei: mail@radio.ru
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PAZIUO Ne 6, 2007

KaGenbHbin npoOHuk ana JIBC
B. BACHJIEHKO, r. CeepgnoBck Jlyraucko# obn., YkpauHa

CerogHs cywjecTByIOT MHOXECTBO pasnuyHbix npubopos ans npo-
Bepku kabenei U3 nap cBUTLIX NPOBOQOB, UCIOMb3YEMbiIX B JIOKAlb-
HbIX BbIYMCUTENbHBbIX ceTax (/IBC). Kax npasuno, rakoi kabens co-
AEPXUT YeTeiPpe BUTbIE Napsl, Mo Kaxaokh n3 KOTOPbIX CUrHans! nepe-
[aloTcs B O4HOM M3 AByX Hanpasnexwii. pubopsl NOBBILLIEHHOM
C/IOXKHOCTH MO3BONISIOT HE TOJNILKO NPOBEepPSTs LenocTHOCTs NPOBO-
A0B Kabens, OTCYTCTBUE 3ambiKaHWii Mexagy HUMMW U NPaBubHOCTb
3agesniku NPoBOAOB B pa3beMsbl, HO U U3MEPSATL BOTHOBOE CONpPOTHUB-
neHne, yTeuky u apyrue anekTpuydeckme napametpsi kabens. OgHa-
KO MCNoNL30BaTh Takue NMpubopbl MMeeT CMbIC]T TONLKO NPy cepTh-
Puxayum kabensHol cucTemsl. [ns ee MoHTaxa u rexyujero obcny-
XUBaHUa M3MepPATb NMapamerpbl Kabens HeT HeobBxogUMOCTH, YTO
3HaYUTenbHO ynpoujaeT npuéop.

GonbWWHCTEE CcnyYaeB kabGenbHbli
B npobHwk paboTaet no npuHumny “6e-
rylmx orHen”. Ero aktweHas 4acte — re-
HEPATOP WUMMNYNLCOB, NOOYEPEenHO Nnofa-

nepa (MK). B HEM CamMOM npeaycMOTpEeH
pexum “Power-down”, B KOTOPOM TakTo-
Bbll reHepatop MK ocraHaenwBaercs
W €ro BHYTPEHHWe yankl cTpykTypsl KMOT

Lens C2R5 HekoTOpoe BpeMs noaaep-
*ueaet Ha Bxoge RST MK DD1 (AT89C2051)
BLICOKWIA NIOrMYecKuid ypoBeHb. 3TO ycTa-
HaBIVMBAET B Ha4ansHOe COCTORHWE BCe pe-
cTpsl MK, 3aTeM HaYyvMHaeTCR UCNONHEHWE
HAXOAALLENCA B €ro NaMATV NporpaMmel. Ee
KOAbl NPWBEAeHb B Tabn. 1.

MNocne wHWUManWaauwm pPerncTpoB
v noptoe MK nporpamma ycraHaenueaer
Ha ero ebixone P1.5 BLICOKMIA yPOBEHD, HeM
OTKPLIBAET N-KaHaNbHLIM NONeBo TPaHan-
crop VT2. Tenepk kHonky SB1 MOXHO oTny-
CTWUTB, HanNpsXXeHWe WCTOK—3aTBop TpaH-
auctopa VT 1 ocraHeTes foctatoqHo Bone-
LUMM [15 NOAAEPKAHWSA OTKPLITOro COCTO-
AHWA 3TOr0 TPaH3WCTOPa AAXE NPW NoHWU-
XKEHHOM HanpsXeHun nuTaHus. Ha eoixone
P1.4 MK nporpamMma opmMuUpyeT uMnynsc
onutensHocTeio 0,1 €, KOTOpBIA 3BYKOW3-
nyyatens HA1 co BCTpOEHHLIM reHepaTo-
pom npeobpasyeT B 3BYKOBOW CUrHasn, ceu-
AeTensCTBYHOLWMIA 0 BKIKKYEeHUW npubopa.

3arem nporpamMma NpoBepsEeT, CoegvHe-
Hbl W GKTMBHAA W NACCUMBHAS YaCTW NPOOHW-
ka npoesepsemMuiM kabenem. 1A 310ro oHa
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BAEMbIX B KaX Ol NPOBOL, NOAKHOHEHHO-
ro k Hemy kabens. K npotwBONonoxHOMY
KOHLY kabens noaxMoHaloT NacCUBHYID
yacTe npobHWKa — NWHEWKy CBEToaVO-
noe. Ecnun kabens ucnpaeeH U ero Npoeo-
[a 3agenaHsl B pasbemsl 6e30wmbouHo,
CBETOAVOAB 3aXWralTCa B ONpeneneH-
HOW NOCNeaoBaTensHoCTH, B NPOTUBHOM
cny4yae OHa HapylwaeTcs.

lenepartop "Gerywero orHs” MoXxHO
NOCTPOMTE, HANPUMED, HA& MUKPOCXEMaX
cpefHel CTENneHn WHTErpauum (cyeruyw-
kax, pewwdparopax). OgHako npy aToMm
TPYAHO peanvaoBaTh PEXvWM 3KOHOMWW
WCTOYHWKA NWUTAHWUS, HE YBENWYMBAA YPES-
MEPHO YUCTNO MUKPOCXEM. A TAKOW DEXWUM
Heobxoamm. Ha npaktwke OwbiBaer, 4710
NPOGHUK NPOCTO 3aBLIBAIOT BLIKIKOYWUTE NO
oxkoHYyaHuw pabotel. B peaynstate aHep-
MR aBTOHOMHOrO WCTOYHWKA NWUTAHWSR
(BaTapew ranbBaHWYECKUX SNEMEHTOR
WY aKKYMYNATOPOR) MOXET BbiTb NONHO-
CTbIO WCHEPNAHA B TEYEHWE HECKONbKUX
oHen. K cnegyiowemy cearcy paboTsl MO-
KET OKA3aTLCH, HTO BNEMEHTHI HE TONLKO
"cenwn”, HO U NOTEKNW.

DyHKUVR 3HeprocbepeXeHns, cKo-
YaloLas NpoacmkUTensHyo paboTy reHe-
patopa "BxonocTyo”, MOXeT ObiTb Nerko
peanu3ceaHa C NOMOLLLIO MUKPOKOHTPON-

[

paboTaioT B CTATUMECKOM pexwume, no-
TPEBNAA HWYTOXHLIA TOK. ECnn npy 3TOM
BCE CBETOAMCALI NACCUBHOM YacTw npob-
HUKA noraweHs, Nnpubop MoXeT ocTa-
BaTLCH BIJIOYEHHBIM [JIVTENEHOE BPEMSA
6e3 HexenaTenbHbIX NOCNeACTEWA.

B nononHerwve k nepexoay MK B "cns-
LUMIA" pEXMM OHY U3 Er0 BEIXOOHLIX NK-
HUI MOXHO MCNONL30BaThL 418 ynpasne-
HWUA NUTaHueMm, oTiydas Gatapew ve-
pes onpegeneHHoe epems beanencTens
npwbopa.

Cxema akTueHoOW vacty npobHuka
waobpaxeHa Ha puc. 1, a naccwBHON —
Ha pUc. 2 Npy eOUHOW HYMepauuw ane-
MEHTOB. B NCXOOHOM COCTORHWW KOHTaK-
Tol kHOMkW SB1 pasoMkHyTbl, Hanpaxe-
HWE MEeX[y 3aTECPOM W WCTOKOM None-
Boro TpaHauctopa VT1 paeHo Hynmo,
TPaH3UCTOP 3aKPLIT U HanpsxeHwe Bata-
pev GB1 Ha Bxog, wHTerpansHoro crabm-
nuaatopa DA1 He noctynaet. Mpw Haxa-
TMW Ha kHOMNKY SB1 Kk 3aTBOpY TPaH3KUCTO-
pa VT1 Gyner npunoxeHo otTpuuarents-
HOE OTHOCWTENBHO WCTOKA HanpsxXeHuwe
Hatapen GB1 w TpaHnsucTop (OH p-ka-
HanbHbIW) OTKPOETCR. Ha Buixone ctabu-
nu3atopa NoSBUTCA Hanpaxexwwe 5 B,
nuTaloLlee MUKpocxemel Nnpubopa, u oH
HauHeT paboTtaTtb.
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Tabnuua 2

Howmep

Liser nposoaa cornacHo
CTaHnapTy

(KT R TTA-568A

EIA/TIA-568B

Beno-aenexsiin

Beno-opaHmeBbli

3efeHbn

opakXesblit

Geno-oparxesbiit

Beno-seneHbli

CHHMA

Beno-cuHuin

opaH¥eBbil ]_

3eneHbi

BHeno-kopuiHeBbIl

O~ ||| R =

HOPWYH

eBbIi

CpaBHVWBaET HanpsXeHwe Ha koHTakTe 8
pasbema XS 1, KOTOpOE NOCTYNAET Ha UHBEP-
Tvpytowm Bxon, AIN1 BctpoeHHoro 8 MK
KoMnapaTopa, ¢ 06pasLoBEIM, KOTOPOE o~
AAHO Ha HEMHBEPTUPYIOLWMIA BXOL KOMNA-
patopa AINO c peancTMBHOro aenwTens
HanpsxeHus RER7. Ecnw kabens v naccue-
HaA YaCTL AaTYMKE NOOKNIOHEHB], HANPAXEe-
HWE Ha KOHTakKTe pasbema MeHbLue obpas-
LOBOrO, B NPOTUBHOM cnyvae — GoneLue.
OBGHapy»XVB, 4TO NACCUBHAA HaCTL NPOoG-
HWKa OTCYTCTBYET, nporpaMma 3aHeceT
B 0avH M3 pervctp MK wwono, sapawwiee
NMPONCIPKUTENBHOCTE PaboThl A0 aBTOMAaTH-
YECKOTO OTKMOYEHWR, & 3aTeM B KaKOOM
LMKNE NPOBEPKW, AAIOLLEM TOT XE Pe3ynb-
TaT, CTAHET YMEHLLUATE 3TO YWMCNO Ha eauHN-

uy. NpubnuantensHo yepes

20 MWH, KOTOa ero 3HaveHue
LOCTUIHET HYN$, NPOrpaMmMa
chOpPMUPYET IUMMHHBIA (OKO-
no 4c) 3BYKOBOW cwrHan
W YCTAHOBWUT HW3KWKA ypO-

Be€HL Ha Bbixome P1.5 MK,
nocne vero MK 6yper nepe-
BeneH B pexum "Power-
down”. lMpwn Takom Hanps-
XEeHUW 3aTBOP—WCTOK TPaH-
auctop VT2 Gyper 3akpwim,
4YTO NPWBELET B CBOIK OYe-

penk K 3akpuiBaHVIo TpaH3awv-
cropa VT1 ¥ OTKIOYEHWIO

Garapen GB1 ot npubopa.
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Mbl A0OWTLCA TOrQ, YTO ANA
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MPUKSIALHAS NIEKTPOHUKA  QPAAMO®

Ten. 208-28-38

Mpweam ctaTen: mail@radio.ru
Bonpocsi: consult@radio.ru

PAMO N2 6, 2007

[ET AOCTATOMHO OOHOMD HAXATUA Ha KHOMKY.

B kaxaoMm nporpamMmHOM UMKne (kak
npw npoeepke kabens, Tak v 6e3 Hero) npo-
n3eoauTca 3anuce B noptel MK kopa, co-
LEpXaLero eaMHuLy B OOHOM W3 pasps-
[0B, C BEIXOAaMW KOTopeiX yepes Bydep-
HBIE younuTenu Mukpocxemel DD2 v orpa-
HUYUTENLHBLIE peaucTopul R9—R16 coegw-
HEHBI KOHTaKTE! pa3bema XS1, v Hynw B oc-
TankHbIX CEMW paspaax. 3a BOCEMb UMK-
noe "Gerywas eamHvLa” NepeMeLLasTes OT
P1.3 (mMpamwero pa3spspa kopa) no P3.7
(ero cTapluero paspsga).

JNA 3KOHOMUW 3HEPrMY MCTOYHWKA NA-
TaHWA NPOrpamMma ycTaHaBMBAET BLICOKWIA
YPOBEHE HA KaXO0M BbIXOOE BCEro Ha
0,15 ¢, nocne Yero cnegyeT nayaa anTens-
HOCTBIO 0,25 € € HU3KWMK YPOBHSIMW HA BCEX
BbixoAax. [onHas NPoOACIKUTENEHOCTE LWK-
Na NpoBEpKN BOCEMW NPOBOACE kabens —
(0,15+0,25)-8 = 3,2 ¢, w3 KOTOpPbLIX BCEro
0,158 = 1,2 ¢ ceeTOAMOAB! BKIKOHEHE! W NO-
TPebnAloT Tok. B pexvmMe oTcyeTa BpemMeHn
[0 OTKMOYEHWSE NPOBHVK B K&XA0M LMKNe
noQaeT 3ByKOBOW CUrHaN (TpW UMNYyNeCa no
0,1 mc). Mpyu  HopmansHoW pabote npo-
rpamma popMupyeT Ha seixoge P1.2 wm-
MyNbChbi, BLI3LIBAIOLWME BCMbILUKW CBETOAMO-
na HL1 Ha 0,2 ¢ nByxCeKyHaHRIMU Nay3amu.

MaccueHas yacTe NpobHuka cHabxeHa
neyms pasbemamm RJ-45 ons nopknioHeHvs
DBYX CambIX PacNpOCTPaHEHHBIX BAPWAHTOB
kabenei JIBC: koMNLOTED — KOHUEHTPATOR
(patch cord) ¢ NPAMBIM COBOMHEHWEM KOH-
TAKTOB Pa3beMOB C OAVHAKOBEIMW HOMepa-
MW, NOKa3aHHLIM Ha PUc. 3,3, U KOMNbIO-
TER — KOMNBIOTEP (Crossover), MeLna
NEPEKPECTHRIE  COEAMHEHWA  COrMacHo

puc. 3,0. B nepsom Criy+ae NpoBOAA KaGenA __paHee HevIsBECTHO, kakoi kabenb NPOBepR-
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pacnpegeneHsl No KoHTaktam obewx ka-
G6enbHbix BUNok RJ-45 comacHe Tabn. 2 no
OfHOMY W TOMY Xe cTaHaapTy (EIA/TIA-568A
v EIA/TIA-568B), B0 BTOPOM — no pas-
HbIM CTaHOapTaMm. MMeTs nsa pasbema He
B NAaCCUBHON, @ B aKTUBHOWN YacTu NpobHuka
HeynoGHO: BOSMOXHEI CUTyaumw, Korga aa-

etcs. Ytobbl nepekniowiTe pasbem, npu-
LWNOCE Obl MOTW K NPOTUBOMONOXHOMY KOHLY
kabensHON NMHWA, [IMHA KOTOPOA MOXET
nocturates 100 M.

Brewnwit Bua npubopa noka3aH Ha
puc. 4. Ero akTMBHas W NaccMeHas 4acTh
cobpaHul Ha NeYaTHLIX nNnartax us Gponsrvpo-
BAHHOrO CTEKNOTEeKCTONWTa TOMWWMHON
1 MM, HEPTEXM KOTOPBIX NOKa3aHLI COOTEET-
CTBEHHO Ha puc. 5 v puc. 6. MK DD1 pon-
*eH BbiTb 3anporpaMMUpOBaH [0 MOHTaXA
Ha nnaty. Ceetonvoasl L-7104LSRD MoxHO
3AMEHWUTE APYTUMU OUAMETPOM 3 MM, UMe-
OLUMMK  AOCTATOYHYIO APKOCTH CBEYEHWA
npu Toke 2...3 MA. ina Toro ytoBel yeTaHo-
BWTE HA NNATy NACCWBHOrO y3na CBETOAMO-
bt 6onbLero anaMeTpa, X Koprychl npu-
LETCA noaTtoumte Haadunem. MoxHo, ko-
HEYHO, W YBENMYUTE Pa3Mephbl 3TOM NNaTsl.

Eatapes GB1 — 6F22 ("KpoHa") wnn
apyras Hanpsbkedwem 9 B. CpenHvi 1ok,
noTpebnaemMbiil NPoGHWKOM B aKTUBHOM pe-
*uMe, — He Bonee 10 MA, B pexume
"Power-down™ — meHee 1 MkA. 3amblkaHns
NPOBCAOB B npoBepremMoMm kabene 6eso-
nacHol ane npubopa. OH 3adukcupyer nx
OAHOBPEMEHHEIM BKIIIOHEHWEM OBYX N HE-
CKOMNbKWX CBETOAMOACE. [Nnf ONepaTmMeHOn
npoeepky NPobHWKA XenaTtencHo MMEeTh
KOPOTKWIA OTPE30K 3aBEA0MO WCNPAaBHOMO
kabens c Bunkamu RJ-45 Ha oBounx koHUax.

O7 pegaxipm. McxoaH6 TekCT v kofs! Npo-

CS Ha HalemM
ftp.radio.ru/pub/2007/06/tstsnd2b. zip>.

Pegaxrop — A. Honrwd, rpagpuxa — A. Qonrnid,
¢horo — aBTopa

da3oyka3artenn

B. CA3bIKHWH, noc. Ycte-Ka4ka [lepmckoro kpas

(Daaoykasamnu MNPOMBILLNEHHOTO MPO-
W3BOACTEA HEOOXOAMMO NOOKMONATL
KO BCEM TPeM (pasHbIM NPOBoAaM Tpexdas-
HOW cetun. A npegnaraéMbiii QOCTATOMHO
NOAKMOYATE K NoBbIM ABYM U3 HUX U K HEA-
Tpanu. B otnuumve ot aHanoruyiHoro npubo-
pa, onncaHHoro H. CaoHkwHEIM B cTathe
"MpocTon dasoykazarents” ("Pagmo”, 2002,
Ne 9, c. 40), oH obnagaer aHauUTENEHO
MEHLLLUVM 3HEPronoTpebneHvem, no crene-
HW  9nekTpoGe30nacHoCT  aHanoruyeH
CTaHOAPTHBIM MHOVKATOPAM HANPAXEHWA.

Cxema ¢aszoykasaTens nokasaHa Ha
pucyHke. B cnyyae npucoeavHerus Liy-
noe npubopa K CeTV B yKa3aHHOM Ha Cxeme
NOPSAKE TOK NONOXWTENEHOMO NONYNepuo-
na ¢assl A npoTeKkaeT No LEeNW pesvucTop
R2 — owon VD2 — ceetopvon HL2 — wany-
vaowmin apon ontposa Ul. OgHako doro-
CUMWUCTOP ONTPOHA HEKOTOPOE BpeMms
C MOMEHTA Ha4ana NpoTeKaHWs TOKa Yepea
W3MYHA0WWIA AMOL, OCTAHETCH 3aKPLITHIM.
Jeno B TOM, 4TO ONTPOH YKA3aHHOMO Ha
CXEME TWUNA COOEPXWUT BHYTPEHHWIA y3en
YNPaeneHns, paspeLuaiowmin OTKpeIBaHue
doTOCMMUCTOPA TONBKC B MOMEHTHI Nepe-
XO[a NPWNCKEHHOrO K HEMY HanpsXeHWs
Yepes Honk. B peaynsrare GoTocHMucTop
Byper oTkpuITeiM, a ceeTognog HL1 Bmo-
YEHHBIM TONBKO B MHTEPEane BpeMeHn oT
Hayana nonoOXWTENsHOrO NOnynepuoaa
hassl B v 0 okOHYaHWA TAaKoro xe nonyne-
pwopa ¢a3m A — 1/6 yacTs nepwopa cete-
BOr0 HaNPSXeHWs.

Ecnwm wyn wHankaTopa, 0603HaveHHbINA
Ha cxeme kak B, daxktnyeckn nogrmoveH
k thaze C, kaptvHa Byner wHown. Hakano
nonoxutensHoro nonynepvopa ¢asel C
NPUOETCH Ha OTPUMUATENLHLIR Nonynepwv-
on ¢assl A, Korga ToK YEpPes UaNyYaLLmn
nvog ontpoHa U1 He Tevet. Mo aTon npw-
4YuHEe (QOTOCHMWUCTOP ONTPOHA OTKPLIT HE
6ypet, ceeToamon HL1 He BKAOYUTCA.

HL1 HB5d-448ABC-A
(3eneHbI)

,
i
B
R4 10k
HLZ HB5d-434FY-C
(WenThii)

R1 VD1
36k KO208A

v ]

K TpextpasHon cetu
3
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Peawctopel R3 v R4 ymerbwaiot oo 6e-
30NaCHOro NS CBETOOMOLOB M WM3Ny4alo-
Lero AMoaa ONTPoHAa 3HAYEHWs Hanpsxe-
HWE, NPUNOXEHHOE K HAM B OTpULATENb-
HBIX NONYNEPUOAAX CETEBOIO HANPSXEHWUA.

Bmecto anopos KO209A nopownpnyt
K02096, KO209B w gpyrve ¢ QonycTu-
MbIM 0DpaTHLIM HaNpPsXeHeM He MEHee
400 B. 3ameny ontpoHy MOC3063 cneny-
er nogbupate Cpegy CUMWCTOPHBIX On-
TPOHOB W onTopene C hyHKLUWen BKnioYe-

HWA NpW NEpPexoae Yepes HoNb W C aonyc-
TUMBIM KOMMYTWPYEMBIM HANPAXEHUEM
He menee 600 B. MNpuroaHsl, Hanpumep,
MOC3062, MOC3082, MOC3083.

Ceetoamoasl — nobbie yka3aHHOTO Ha
cxeme ueeTa ceedenus. MNoMHwvTe, 4To co-
rMacHo CYLLECTBYIOLLMM Npasvunam LBeTo-
BOW MapKWUPOBEKW NPOBOLAOE W LUWMH TPEX-
thaaHoll ceTn dasze A NPUCBOEH XENThIA,
¢haze B — 3eneHbiit, a hase C — kpacHsiii
ueera. B cobpanHoM npuBope Xentoii
CBETOOMOL PEKOMEHOYETCH pacnonoxXwiib
cneea, a 3eneHblil — cnpaea, o6o3Hayvs
ux cooTeeTcTeeHHo A u B. B kavectBe ¢as-
HbIX LUYMNOB WCNONL30BaHB CTaHOAPTHLIE
XOPOLUO W30NWPOBAHHBIE LLYMLI OT MYNETH-
meTpa. Mpoeog, NOAKMIOYAEMBIA K HEeITpa-
nu, cHabxeH 3axnmom "kpokogun”.

MNpn onpepenennn yepenoBarua ¢as
NepPBbLIM NOAKMNOYAKOT K Kopnycy o6opyaoea-
HUA WK K OPYroi ero "zaHyneHHon”™ yactu
aaxum N. 3arem wyynom A KacaloTes kpaii-
Hero nesoro ¢asnoro npoeopa. MNpw Hanu-
YUK HANPFAXEHWA BKIIIOYUTCH CBETOQVOL,
HLZ2. Mocne atoro wynom B kacatotcs cpeg-
Hero nposoga. B cnyvae npasnneHoro Yepe-
noBaHvA $a3 BKMouMTCE U ceetoomon HL1.
Ecnw atoro He npow3owno, kacalTca Lwy-
nom B kpaitHero npaeoro npoeopa. Bkmoye-
Hwe ceetoamopa HL1 Gypet ceuwpeTensCT-
BOBATbL O HAMWMHMKW TPex(asHOro Hanpsxe-
HWSA C HEMNPaeunsHLEIM YepefoeaHem das.

MpwBop MOXHO NPUMEHRATE W KaK MHOW-
Kartop oAHO(E3Horo HanpsxeHus (wyn B
B 3TOM cnyYae He wenoneayioT). Pabotan
¢ npwbopom, HeoGxoaumo cTporo cobnio-
[aTh Npaevna anexTpo6e3onacHocTy.

Peaaxrop — A Jonrwd, rpagmea — A, Jonrmis




ABTOMOOUNBbHbLIN CUTHaANU3aTop

Ha PIC16F84

B. CYPOB, r. lopHo-Anraiick

H3BecTHbIe KOHCTPYKLUU FOJIOCOBbIX MH(OPMAaTOPOB, ONOBELYalo-
wux o Henonagkax Ha 6opTy aBTOMOGUNA, KaK NPaBuNo, JOBOJILHO
CIIOXHBI, MO3TOMY M3FOTOBUTH MX 104 CHATY TOJIBKO ONbITHBIM Paguo-
moburensaM. B cTaree, NOMeLeHHOR HUXe, onucaH CBeTO3BYKOBOH
curHanusaTtop nogo6Horo HasHavyeHwuss ¢ 6Gosee CKPOMHBIMU BO3-
MOXHOCTSAAMM, HO 3aTO BECbMa NMPOCTO#H N0 cXeMme.

pesnaraemMelil BHUMaHWIO YWTaTeNen

aBTOMOOWNbHBIA CUrHANW3ATOpP CO-
6paH Ha NoNyNsPHOM MUKPOKOHTpONNe-
pe PIC16F84A-041/P v npenHaaHa4yeH
[NA 3BYKOBOrO OMOBELEHWR BOAUTENSN
O HanW4u N BO3HWKHOBEHWW TEX VN
WHBIX OTKJIOHEHWIA TEXHUYECKOro COCTOR-
HWA aBTOMODBUNS OT HOPMBI. YCTPOWCTBO
NPy OTKPbIBAHWUK ABEPW BOAWTENA BKINIO-
YaeT NOACBETKY 3aMka 3axvuranus. Jlam-
na BeIKMO4aeTcs Yepea 6 ¢ nocne 3akphbi-
BaHws Bcex Asepel. Ecnw HanpsxeHue

KPBITBIMW ABEPAMW, TO MPW CKOPOCTH
HemHoro Gonee 16 kMm/4 ycTpoWcTeo
NPoOCcUrHannuT o6 3TOM KOPOTKMMW ryaKa-
Mu ¢ nepuoaom okono 1 c. Ecnu xe ase-
pY HOpManbHO 3aKpeiTel, TO NPU TOW Xe
CKOpPOCTW cwrHanuaatTop chopmupyeT
MMMYNbC TOKa ANUTENLHOCTHLIO OKONO
OOHOW CEKYHAOLI, NPeaHa3HaAYeHHBIW ANA
3anupaHna  3NeKTPUHECKWUX [OBEpPHLIX
3aMKOB.

Cxema cuvrHanwaaTopa nokasaHa Ha
puc. 1. CurHanel c gaTyvkoB TaxoMeTpa
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# 6GOpTOBOWN CETWM YMEHBLWWNOCE [0
11,5 B, 70 Yyepe3 nonMuHYTEl 3a3By4uT
TOePBIBUCTLIA 3BYKOBOW cwurHan. Korpa
+ pafotawlero gewratens (4actoTta
soaweHns sana — 6Gonee 450 Mun ')
AssNeHWEe macna onyckaeTCH HWxXe [o-
SyCTUMOTO npepena, BOOWTENL Yepes
SOAMWHYTHL YCNBILLWT HENPEPLIBHLINA 3BY-
=OBON CcUrHan.

Npw oTkpeiBaHUM niBo U3 oBepen
MELUMHEN C HepaboTalwwM aBUraTenem
» BUIOYEHHBEIMW rabapuTHEIMKY hoHaps-
W 3BYHAT TPW KOPOTKMX TOHANBHbLIX CHF-
AN, HANOMWHAaA O TOM, YyTO ¢oHapw,
WCOMOXHO, HAOo BLIKNIOYUTE. Ecnn ma-
w3 Havana ABVXEHWe C HeNnoTHO 3a-

(npepuiBaTena) v cnuooMeTpa Jepea
dopMupoBaTENN—Or pAHNYNTENW, Bbl-
NONHeHHbIE Ha TpaHaucTopax VT1, VT2,
nocTynaoT Ha exon RA4 MUKpokoHTpON-
nepa DD1, HacTpOeHHbIW kak Tan-
mep/cHetyvk TMRO. Buibop toro wnm
WHOrO CWrHana w pesynesral nogcuyera
YnCcna UMNYNLCOB ONPEOENAIOTCA HW3-
KMM YPOBHEM, NOCTYNAIOWWM Ha 3MWT-
TEP COOTBETCTBYIOWEr0 TPaH3aucTopa
¥ NOOYEPEAHO WX OTKPLIBAIOLWM Ha Bpe-
ma 0,33 c.

MNepen kaxibiM W3MEPEHWEM B Tan-
MEp NPOrpaMMHO 3aHOCUTCRA KOHCTaHTA,
onpegensitoLLLEan YUCO UMNYNLCoB, Heob-
XOOMMEIX ANnA ero nepenonHenus. MNMocne

uMkna noacYeTa WMNYyNbCOB 4YacToThl
BpalLeHWs NPorpaMmMa NpoBepreT, nepe-
nonHex nu taiMmep. Ecnwn pa, eoictasns-
etca ¢pnar paboTel newrarens, oOHynaeT-
ca ¢nar nepenofHeHna Tanmepa. 3atem
WOET NOACHET UMINYNBCOB CKOPOCTH ABW-
XKEHWA W Taxke, B 3aBUCMMOCTI OT COCTO-
aHuA ¢nara nepenonHeHns TanMmepa, na-
MEHAETCA COCTORHWEe ¢nara CKOpocTw
LBWXKEHWA.

3areM nporpamma onpefenser co-
CTOAHWE OATYMKOB W YKa3aHHbIX BhilLe
¢dnaroe v cornacHo anroputMmy pabotst
¢dopmMupyeT HEOBXOAWMBIE CUrHanNbl Ha
BEIBOJAxX KOHTpOnnepa, ynpasnsiolmnx
WCNONHWUTENEHEIMW YCTPOWCTEAMU: Nam-
now HL1, aeykowanyydarenem HA1, 3am-
kamwn pasepei. Cnenyetr OTMETWUTL, 4TO
UMNYNLC Ha 3aKpLITUE OBEPHLIX 3aMKOB,
NOSBARIOWWACA B MOMEHT MpEeBLILLIEeHWA
onpeneneHHon ckopocTtu, Bynet cdop-
MWpOBaH B OYEepenHoi pas NuWb B TOM
cnyJyae, ecnuv nepep 3TUM cobuiTuem oT-
KpLIBANWCh ABEPW.

B kauecTBe partuvka nageHws Hanps-
xeHus B BGOpPTOBOM CETW WCNonL30BaH
OETEKTOP NOHWXEHWS  HanpsxXeHWs
KP1171CN47 ¢ noporom cpabaTtuiBaHWs
4.7 B. MNpy yMeHbLUEHWW HANpPsXeHWs
no 11,5 B Ha Buixoge getekropa no-
ABUTCH HWU3KWIH ypoBeHb. CtabunuTpoH
VD2 MOXHO 3@8MEHWTL PE3UCTOPOM CO-
OTBETCTBYIOWEro CONPOTUBNEHURA.
B atom cnyyae "ructepesnc” BbIXOOHO-
rO HanpsXeHws aetektopa Gyner paseH
0,4 B.

JnsA cornacoBaHwa curHana, nocrTyna-
IOLLEro OT KOHTAKTOB KOHE4YHBLIX BbIKNIO-
yarenew asepen, U Hanpaxenws ot raba-
PUTHBIX POHAPEN C MUKPOKOHTPONNEPOM
DD1 wcnone3oeaH nBykaHansHeM TPaH-
aucTopHelit ontpod U1l. OH noaeonser
ranbBaHWYECKW pPasBR3aTb CUrHane
OBEPHBIX BbiKNoYarenen v rabapuTHbIX
¢doHapen, NOCKONLKY OHW MOryT oKa-
3aThCA NOAKMOYEHHBIMW K GOPTOBOWN ce-
TV 4Eepe3 pasHble NpegoxpaHuTeny, ua-
3a yero B cnyyae oGpuiBa 0OOHOW W3 Le-
ne Yepea 3NEMEHTLI CWrHanuaarTopa
npotekan 6el HepgonycTWMO GONLLIOK
Tok. Kpome Toro, onTpoH NpegocTagnser
Bonee Wupoknit BeiBop BapwaHToB Noga-
KINOYEHWS K CUTHANBHBIM LIENsM.

Ins 3alivTel YCTpOWCTBA OT BCNNec-
KOB HanpsxeHvs B HOpTOBOM CeTH aBTo-
Mobuns cnyxuTt ctabunutpod VD1 ¢ Ha-
npsxeHnem ctabunuaauvww 15 B. Nlamna
HL1 nogceeTkw 3amMka 3aXurasins — mMu-
HuaTiopHas B6ecuoKonLHan ¢ NPoBONOY-
HeIMKW BbIBOAAMW, Ha paboyee Hanpsixe-
Hue 12 wnn 14 B. Ee MOXHO 3aMeHWTb
nobEIM NOAXOARALIMM NO LIBETY CBEYEHWUS
W pasMepam CEeTOOMONO0M, NOAKMIOYEH-
HBLIM Hepe3 TOKOOr PaHVHUTENLHBIN pe3v-
CTOp aHOOOM K BeIBOSY 13 MWKPOKOHT-
ponnepa, a katoaom k o6Liemy nposogy.
TpanaucTop VI3 B 3TOM cny4yae craHo-
BUTCSH HEHYXHBIM.,

3eykomanyyatens TOXe MOXHO nof-
KNIOYUTE K MUKPOKOHTPONNEpy Heno-
cpegcTeenHo, 6es TpaHaucTopa VT4 —
NNOCOBLIM BLIBOAOM K BRIBOAY 9, a Mu-
HycoBeiM — Kk 0BwemMy nposoay. Mpom-
KOCTh 3BYKOBLIX CUrHAN0OB NPW 3TOM He-
CKONBKO CHW3WTCH, HO OCTAHeTCs AocTa-
TOYHOWM gnRA paboTtel.

Kongencatopel C1—C3 yMeHbWwawT
nyneCauvv ¥ HAaBOAKW B LENW NUTaHwa
MUWKPOKOHTpONnepa.
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PAOWO Ne 6, 2007

PBS. loToByio nnaTy ycTaHaBnv-
BAKT B NNACTMACCOBYID KOPOG6-
KY NOAXOAALLUMX PA3MEPOB K1 No-
MeLLalT 2a npubopHYo NaHens
asToMo6uNs.

KokcTtaHta B nporpamme,
ONpenensuLas 3HaveHue CKo-
POCTY OBVXEHWA MALLWHEI C He-
3aKPLITOR OBEPLIO, NPU KOTO-
pow cpabotaeT yCTpPOMCTBO,
BbLIYMCIIEHA C Y4ETOM TOrO, 4TO
nartyvk  nytw  BoipabatwiBaer
10000 wmnynecos Ha 1 km [1].
KoHcTaHTa nns pacyera 4acro-
Thl BPAWEHWA KONeH4aToro Ba-
na AgBvratens COOTBETCTBYET
YeTbipexunmmHapoBomy BeHan-
HOBOMY ABWraTenio.

Ons pabotel ¢ pardyvkamu
ApYrux TMNOB HeoGXoavMo BHe-
CTW W3MEHEHWS B NpOrpamMmy.
Nyuwe ecero 310 cgenats B €€

2
R121K8 3
. .
of e

.K -
R7 vz «ppy
sk =

ik
8

R
—_=
| =4
5o ""’94:'%"’ cs| TEE csl

WCXOOHOM TEKCTe, a 3aTem 3a-
HOBO DTKUMHHHHQOBaTb npo-
rpamMmy B cpene MPLAB IDE
(8 xypHane "Pagwo” o6 arom
6ein onybnukosan noapoGHLIN
LMK CTaten) v nonyyvyeHHbln
HEX-dann ¢ nomowsio npo-
rpaMmaropa 3anucaTb B na-
MATh MUKPOKOHTpONNepa.
PaccmoTpum npumep, koraa
pamyuk Nyt asTomobuna $op-
mvipyet 6000 »MNyNLCOB Ha KW-
noMeTp (310 MexXayHapoaHbIin
ctaHgapt). Torma nonysaertcs,
4TO Npy ckopocTy 16 kM/y pat-
YUK 3a Yac asvkeHun Beipabota-
e1 6000x16 = 96000 uMnNynLCoB.
Jenvm aToumeno Ha 3600 c=1y
v nonysaem 26,6 umnynsca B
cekyHay. Miamepenwe nporpam-

Ma npoeoawt B TeueHwe 0,33 ¢,
noatomy 26,6 aenvm Ha 3. Mony-
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Wcxopns w3 Toro 4To curHanuaartop 6y-
ner paboTartk B XeCTKUX KIMMaTUYECKUX
YCNOBWUAX, MUKPIKOHTpONNep cnepyer
BhuibpaTh 0B6s3aTenLHO ¢ MHaekcoMm |, kak
yKa3aHo Ha cxeme. 3ByKowanyyarens
HA1 — c BCTpOEHHBIM FEHEPATOPOM.
Bmecto HPM14AX nopoipetr nwoboi
LPYrof C TakMMK Xe napaMeTpamu.

MeyaTHas nnata waroToeneHa wa
¢bOoNLrMpoBaHHOTO  CTEKNOTEKCTONUTA
TonwwHoi 1,5 mm. Ee yeprex npefcras-
neH Ha pme. 2. [NepeMbiuky yeTaHoBNeHb
CO CTOPOHL petanen. K uensam anekTpo-
obopynosaHna asToMoOWNA CwurHanuaa-
TOp nogknNoyaT kabenem C NOMOWLIO
OUHHAOUATUKOHTAKTHOrO OQHOPAOHOrO
pasLeMHoro coegvHeHwsa. Ha nnare
CMOHTVWPOBAaHA LWUTHIPEBAR YaCTk pasbe-
ma — PLS wnm PLS-R. NHe3noeyio YacTb
MOXHO nogobpate w3 cepuun BLS wnwm

4YaeTcs, HTO NPW CKOPOCTW B
16 KMm/4 W 3a yka3aHHOE BpeMms
namepeHus npoxoout 8,8 um-
nynbca. 3Ha4wT, KoHCTaHTa, 3a-
HOCUMAas B TaWMmep, [OoMxHa
6biTk paBHa 255-9 = 246 wvnwm
H'FE'.

Hdanee npoBOAWM YTOYHEH-
HEIN pacyeT: 9x3 = 27, nony4ex-
HOE 3HAYEeHWEe YMHOXEeM Ha
3600 ¢ = 97200 v penum Ha
6000. Monyvaem 16,2 kM/4 —
TakoBa TOuYka cpabatbiBaHua
npu 3aHeceHuu B TalMep KOH-
crantel H'FE'. [MOna pabotw
C 3TMM OATYMKOM NyTW ee Heobxoanmo
3anucats B COOTBETCTBYIOLLYIO CTPOKY UC-
XOOHOro TEKCTa NporpaMmel EmecTto H'FO'
(cm. dparmenT):

CYCLE:
clrf SPD
clrf  TMRO
MOVLW  H'FO'
MOVWF  TMRO

3a ogwH obopoT KonewyaTtoro Bana
npepbiBaTent obpasyer ABe UCKphl, TOrna
npwv 450 My’ Byget 900:60 = 15 umnynb-
COB B CEeKyHay wnv 5 uMnynsCoOE 3a BpeEMSA
namepenns (0,33 c). CooTBeTCTBEHHO
KOHCTAHTa, 3aHOCMMaRn B TalMmep, paeHa
255-5= 250 unu H'FA". MNpw Hanu4vu B ae-
TOMOBWNE MEeXaHWYeckoro cnuaoMmeTpa
MOXHO nonpoboBaTe MCNOML30BATL Me-
TOA, ONWcaHHbLIn B [2].
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Mporpamma (cm. Tabnumuy) 3awsna
NMALLL LWEeCTYI0 YacTe o6kema nporpamm-
HOW NamfATH MWKPOKOHTpOMnepa, nnoc
K 3TOMY OCTANUCE CROBOAHBIMW TP NIMHUW
nopta A. Bce 310 naet BO3MOXHOCTb Npw
*eNaHuM YCOBEPLUEHCTEOBaTb CWUIHanm-
3aTop, 00DaBUB B HETO HOBLIE (DYHKUMK.

JWITEPATYPA

1. Hevaee WM. MNpeoGpaaoeatens 4acToTol
patimMka ckopoctw gns MK-21093. — Pagwo,
2001, Ne 2, c. 40, 41.

2. Nppees A. ABTOMOGHNLHLIA pEYEBOA
whdopmarop. — Paowo, 2002, Ne B, c. 48, 49.

MOAYNBHAR PEKNTAMA

Yonosua cm. 8 "Pacse’, 2007, Mg 2, ¢. 11

UurepHer-marazud ICdarom

npepnaraet:

LUMpOKMIA aCCOPTUMEHT 3NEKTPOH-
HbIX KOMNoHeHToB (Bonee 3500 Hanme-
HOBaHWA) [LN1A CO30aHNS COBPEMEHHBIX
ycrponcTe niboro yposrs Ha 6aze ne-
PEAOBLIX TEXHONOMMIA OT NYYLMX Npo-
W3BOANTENEN B MUpE.

» BoamoxHa nonHas KoMmnnekta-
UV NPOEKTa SNEeKTPOHHBIMK KOMIO-
HEHTaMW,

+ Becerfia 8 HAMMYMN MWKPOCXEMbI,
naHenskn, XK v ceeToguoaHme MHou-
KaTOphl, CBETOAWOAL!, MakKeTHble ne-
YaTHeIE nnaTtel, NPOrpamMarTopsl,
apantepel, ocumnnorpads.

+ Bo3amoXeH nowck penkvx v CHA-
ThIX C NPOW3BOACTBA KOMMOHEHTOB NO
BaLIEMY 3aNpocy.

# Y Hac camble HU3KWE LIEHbI.

+ M@paHTUPOBAHO BLICOKOE Ka4ecT-
BO.

+ [encteyer rubkas cucTeMa Ccku-
LOK.
¢+ MHpmBuayansHeii NOAXOM K KaX-
NOMY KIMEHTY.

» Oocraeka B nobyio Touky Poccvu.
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N3 3apy0eXHbIX UCTONHUKOB

UcnbiTaTenb aBTOMOOUbHBbIX
AaKKYMYNATOPHbIX OaTapen

ocTosHWe Bartapev akkyMynsaTopoe —

nocTosaHHas 3aboTa enagensua ae-
TOoTpaHcnopTHoro cpefcrea. Hecnox-
HBI Npubop, npeanoxeHHe Domenico
Di  Mario (http://us.geocities.com/
bubblegate/circuit3.htmI#TESTER),
NO3BONAET WHCTPYMEHTANIBHO OLEHWUTL €€
3apRaHO-paspROHble BO3MOXHOCTW Ha
mobom sTane akcnnyartaumn, Mol ny6nm-
Kyem onucaHwe npwbopa ¢ noGe3Horo
cornacuna asTopa paspaboTkw.

HWe "1" ero ycraHaBnvBaT Npu Temne-
patype 6atapew (MMeHHO ee, a He OKpy-
xawowen cpegbl!) B npenenax 35...52,
B nonoxexwe "2" — npw 16...34, B nono-
xenue "3" — npu —4...+15 °C,
MamepuTensHas Lens COCTOMUT U3 pe-
anwctopoe R10, R11, konpgeHcatopa C3,
nnona VD3 v U poBOro MUNIMBONLTME-
Tpa nepemeHHOro Toka PV1. Mexay BHyT-
PEHHWM conpoTUBneHwemM Batapen u ee
EMKOCTHIO MMEETCH AOBOMLHO YETKas 3a-
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MNMpwBop nossonset npoeepsts Bata-
pen emkocTeio 3,2...100 Ay 8 Temnepa-
TYpHOM wHTepsane —4...+52 °C. Pabora
"pnbopa OCHOBAHA Ha perucTpaumvM ua-
MEHEHWS PAsSHOCTU 3HAYEHWA Hanpsike-
HWA HA BLIBOLAX HeHarpyxeHHon Garapev
W C Harpyskon pMKCUPOBAHHOIo CONpo-
mvereHns. Cxema npwubopa wzobpaxeHa
wa puc. 1. Ha taiimepe DA1 cobpaH rexe-
paToOP UMNYNECOB C YACTOTOW NOBTOPEHUA
“pvmepHo 25 Mu. Onu ynpaenaot pabo-
YO# [BYCTYNEHHONO KOMMYTATOPA Harpys-
M. BLINONHEHHOrO Ha TpaHaucTopax V1
» VT2. lNpw npoeepke Gatapeit eMKOCTLIO
3.2...10 Ay (MOTOUVKIIETHBIE W OT Pa3nuy-
“wX ABTOHOMHEIX YCTPOWCTB) Nepekmoya-
Tent SA1 HaxoguTcs B nonoxenun “x1".
bBaza Tpanawctopa VT1 coepmHeHa ¢ ob-
LM NPOBOAOM W NO3TOMY OH 3aKphIT. Ha-
“PYIKOW ANA npoeepRemMon batapew (pas-
PROSBIA TOK B UMNynbce — okono 1 A)
smyxuT peauctop R2. PaboTtaet sTopas —
MANOMOLLHAR — cTyneHb npubopa.

Ons npoeepkw BaTapei EMKOCThIO
22 100 Ay nepexniovarens SA1 nepeso-
2»7 B nonoxenue "x10". B atom cnyuae
sarpyskon Gatapew (paspsoHbIiA TOK —
oxono 10 A) BygeT v MOWHLIR peancTop
®1. nopknioyaeMeit TpaHancTopom VT 1.

Nockonbky BHYTpEHHEEe CONpoTUEBNEe-
W CBWHLIOBOW akkyMynsiTopHow Batapen
BERMCUT OT €€ TEMNEPATYPLI, CKBAXHOCTL
WIMEDUTENBHBIX UMNYNBECOB NPUXOOWTCH
soppexTUpoBath. Jns 3Toro npegycMmoT-
e nepexnoyatens SA2. B nonoxe-

BMCUMOCTL, KOTOPYIO Takke Heobxoowumo
Y4UTLIBaTL. [INA 3TOr0 NpeaycMOTPEH ne-
peMeHHbiin peauncTop R11, cHabXeHHwn
oundpoBaHHOM LWKanow. Yrobel oHa Beina
paBHOMEPHOW, pe3ncTop AonXeH ObiTh
rpynnst A. LLkany pasfuvsatoT pasHbIMU
nenewmsmu ot 32 go 100. 3m umdphl
0b03Ha4aloT EMKOCTL B aMNep-yacax npo-
Bepsemon Gatapew. Mpu pabote Ha npe-
nene "x1" nepexmovarens SA1 neneHuvs
wkans 6yayT COOTBETCTBOBATE €MKOCTH
3,2...10 A

MepeMeHHOE HANPRXEHWE, BO3HWMKAID-
uiee Ha BoiBoaax Datapew kak cneacTeme
VMMYNBECHOW HArPy3ky, UamMepsior uvd-
POBLIM  MYNLTUMETPOM  Ha npepene
50 MB. MaMepuTensHyIio werns noaknioya-
10T HENOCPEACTBEHHO K BLIBoaaM Barapewn
oToensHelMKW npoBogamu, 4Tob6el nabe-
XaTk NOrpeLHoOCTY U3MEPEHWIA U3-3a Na-
[EHWS HanpsXeHrWa Ha KOHTaKTax v npo-
BOOAX, YEPE3 KOTOPLIE TEYET 3HAYUTENL-
HEIWA TOK Harpy3ku.

MNepen Ha4anoOM MaMepeHwil Nepexko-
yatenem SA1 ycTaHaenvBalT TOK Harpya-
KW, COOTBETCTBYIOLUMIA eMKOCTW BaTapew,
TEMMNEPATYPHLIA pexuMm (nepeknoyare-
nem SA2) n 3Ha4eHUE EMKOCTU NepemeH-
HeIM peanctopom R11. K Gatapee cneum-
anbHeBIMK 32XKUMaMW NOOKNOYAIOT TOKO-
BHIE W W3MEPWUTENLHLIE NPOBOAHWKW
M CUMTHIBAIOT nokasaHus npubopa. Ecnu
NnepeMeHHoe HamnpAXeHWe Ha BbIBOAAX
6aTapew He npeebiwaeT 10...12 MB, To ee
COCTORHWE BNONHE HopmansHo. [pwu

Gonbwem HanpsxeHnn Batapew Heobxo-
AMMO 3apaauTe. HO xorpa oHO W B 3TOM
cnyyae octaetcs Gonee 10...12 mB, cne-
nyeT BbITb FOTOBEIM K TOMY, 4T0 Bartapes
B Bnvxaiuee epems NnoTpebyeT 3aMeHbl.

MutaeTca NpuBop OT KOHTPONUPYEMOn
6atapew. Ceetogwon HL1 wHomuwpyet
ero paboty.

Mpw nonk3oBaHUK NpUbopom Heobxo-
AVMMO TLWATENEHO CneuTs 3a cobnoneHn-
€M NPaBuIbLHOW NONAPHOCTY NOAKMOYE-
HWA ero k BelBOAAM akkymynsimopHon 6a-
Tapew. 3aXuMel npwbopa v BbiBoak BaTa-
pewn [ONXHBI UMETL YETKYIO, XOPOLUO BU-

AUMYIO MapKWPOBKY.
Upw. B ?
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TeM He MeHee ANA NOBLILLEHWA 3ain-
uieHHoCTV NpuBopa oT oWKWB0oYHOro Nopa-
KMOYEHWA NPeYCMOTPEHBI NNaBKWi npe-
noxpaHutens FU1 v MowHew avop, VD2.
Mpw NpaennsHO NoaxnioYeHHoM NpuGope
avon VD2 3akpeiT 1 B paboTe yyacTua He
NPUHUMAET, 8 NPY OWWBOYHOM OTKpLIBa-
€TCR W 10 MOMEHTA NePEeropaHus npeao-
XPaHWTENs YOEPXWBAET HanpsXeHne Ha
TOKOBOW LUenw Ha ypoeHe He Gonee 1 B.

Mpubop MOXHO wcnonsb3oBaTe W ong
OuEeHKW eMkocTH Batapeun. [ins aToro cne-
LYET CHATE rpaduk M3MEHEHWS NepemMeH-
HOTO HaNpPSXEeHua B Npouecce paspaaku
(puc. 2). Yem GonblUE EMKOCTL, TEM HW-
€ NPOXOAWUT Ha4YankHbI YYACTOK KPUBOW
V MO3XE HACTYNAET €€ NOALEM.

Penaktop — 1. flomakiy, wnimocTpawmm — aeTopa

MOAYAbHAR PEKAMA

Ycnosua cm. B "Pagwo”, 2007, Ne 2, c. 11

COBEPWTE CBOVMMUW PYKAMM!

Bonee 200 MONYNAPHLIX HABO-
POB HA NIOBYIO TEMATUKY:

panuoYacToTHelie Mopynw, uwdpo-
Baf W AHANOrOBas 3BYKOTEXHWMKE, Und-
POBLIE W AHANOrOBLIE TIOHEPL!, BLITO-
Bas 3NEKTPOHWKA.

A TaKke: pagvocTaHuvwK, CUCTEMEI
BuaeoHabniogeHna v 6e3onacHocTwH,
WamepuTensHele npubopsl, WHCTPY-
MEHT, KomnnexTyiowme (Gonee 5000),

IOns 3akasza karanora — 4YWCTeIW
KOHBEPT C 0BparHLIM aapecom.

115201, Mockea, a/a 4 "HOBAS
TEXHUKA™

www.new-technik.ru

* * *

Pagyonabopsl v roToBLIE peYeBsle
NepexnioyaTent No BalluMm 3akasam.

617120, Nepmckwin kpaw, . Bepe-
warvHo, a/s 74.

Ten.: B (34 254) 3-68-16
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E-mail: consult@radio.ru
Ten. 207-89-00

PADMO Ne 6, 2007 T

HALUA KOHCYVYJIbTALUUA

KOPOJEB J1. Tepmensokc. — Pagwo,
2005, N2 8, c. 48—51; Ne 9, c. 48—51.

0 HanaxuBaHWKU UHCTPYMEHTA.

Mpw HanaxwsaHKM reHepaTopHO-MaHN-
nynATopHOTC Bnoka cneayer BHUMAaTeNsHO
OTHECTUCH K YCTaHoBKe rMybuHLl BHYTPEH-
HEW CBA3W reHepaTopos nepemeHHon (VT1)
¥ nocTosHHOW (VT2) vacToTel, onpepense-
MOW COOTHOLUEHWEM CONPOTUEBNEHWIA pe3an-
cTopoB R1, R2 v R4, R5 v Bnualowen B on-
pEOEneHHOW CTENeHW Ha MWHWManbHOoe
3HAYEHWE HacToThl GUEHWIA NPY UX BO3HWK-
HoBeHuM. Npn MoHTaXE reHepaTopo. pean-
cTopul R2 v RS ny4lwe He ycTaHaBNMBAaTL.
Ecnu nepekpbitue auanasoHa vactot Gue-
HWIA NpOVCXOAMT NnaeHo, 6e3 ckaukoe, OT
HECKOMNBEKWX TepL, NMpY WX BO3HWKHOBEHWUW
(npo6oobpasHein xapaktep) Ao 5...6 kMy
NPV NOAHECEHWW PYKW K LUTHIPKO BLICOTHI TO-
Ha Ha HECKOMNLKO MWNNMMETPOR, YKa3aHHbIe
PE3VCTOPLI BNAWBAThL B NNATY HE HYXHO.

EDPUMOB B. MNMpucraeka Ans anekT-
poruTapmi. — Paguo, 1998, Ne 11, c. 46,
47, 65.

06 akcnnyaTauun NPMCTaBKK.

MpW MCNoNL30BaHWW 3NEKTPOruTapsel C
BCTPOEHHBIM YCWIUTENEM BO3MOXHA nepe-
rpy3ka Bx0QHOro kackapna npucrasku. No-
CKONBKY W3 cooBpaxeHWn NyHLUIen NoMexo-
3AMLLEHHOCTY 0CNabnsaTe CUrHanN camon
BNEKTPOrMTapsl (40 COEAVHWTENBHOMO Ka-
Gens) HexenaTensHo, PErynaTop YpPOBHA
BXOOHOMO CUrHana — NepPeEMEHHLIA peanc-
Top conpoTueneHnem 10...100 kOm — cne-
LYET BKJKOYWTL Ha BXOAOE MPUCTABKW, Kak
noKkazaHo Ha puc. 1 (HOBLIE 3NMEMEHTEl K1
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coegMHeHns waobpaxeHel yTONWeHHbIMN
NUHUAMK, 8 WX HYMEpauus Npoaonxaer
HAYaTyI0 Ha CXEME B CTaThe).

CEPFEEB A. Taiimep ¢ NpuHyOM-
TenbHbiM BO3BPaTOM B MCXOOHOE CO-
cTtosuue. — Pagmo, 2005, Ne 10, c. 40.

MevaTHan nnara.

YepTex BO3MOXHOrO BapwaHTa nnato!
YCTPOWCTBA MO CXEME Ha puC. 2 B CTaTbe
n3aobpaxeH Ha puc. 2. Ha Hew paameule-
Hbl BCE [ETanu Taimepa, KpoMe KHONKW
SB1, a Takxe 3NeMEeHTH UCNONHUTENBHOMO
yana — TpaHaucTop VT1 (KT972A), seinon-
HAOLUMIA DYHKLMIO 3NEKTPOHHOTO KNoYa, W
anekTpoMarHuTHoe pene POH34 wcnonHe-
Hua XM4.500.030-01 (conpoTuvenenwe 06-
MOTKU — 60...74 Om, TOK cpabaTbiBaHua —
100 mA). Peanctop R5 (MNT-0,125 conpo-
TusneHnem 10 KOM) orpaHu<MBaeT TOK
6a3wl TpaHaucTopa, avon VD2 (KO5226)
aawmwaet ero ot npotneo3C, BO3HWKA-

1oLLe Ha OBMOTKE pene B MOMEHTHI BKITI0-
yeHns W BoIKNYeHus. KonpeHcatop C3
(TakoW xe eMKOCTW W C TAKUM XEe HOMW-
HankHLIM HanpskKeHweM, 4to u C2) — Gno-
KMPOBOYHLIN. HE NokasaHHbIil Ha cxeme
ycTpoicTea nepexnoyatens SA1 cnyxvr
Aans Beibopa (B npouecce akcrnyatauvm)
Buixopga Tpurrepa DD1.2, ynpasnsiowero
paboToON UCNONMHWTENBHOTO YCTPOWCTBA,
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Puc. 2

Mnata paccywraHa Ha NpMMEHeHWe no-
CTOsHHBIX peavcTopos MNT, nepemeHHoro
ClMN4-1, okxcUaHbLIX KOHAEHCATOPoB cepyn TK
¢upmbl Jamicon. Pene Ha nnare 3akpenns-
10T BuHTamu M4 ¢ raikamu, Mpw poctaToy-
HOWM A/IMHE 3TV BUHTBE MOXHO WCNONb30BaTh
W AN\ KPENNeHWA NNaTthl B kOpnyce TanMmepa.
Brisoab 06moTku pene (A n B) coepmhsioT ©
COOTBETCTBYHILLMMUW KOHTAKTHLIMIA MNoLwan-
KaMW Ha nnaTe OTPe3KamMn MOHTaXHOro
nposoga. Harpyaky nookniouarT K »enose-
3yemMoi koHTakTHOW rpynne (K1.1 nmn Ki 2)
npoBopamMy ceveHvem He mexee 0,5 mm’.

Bo waBexanue wWanuwiHero Harpesa
pene npw Hanpsxexun nutadwa Gonee
9...10 B 1ok uepe3 o6MOTKY xenatensHo
OrpaHuYnTL, BKJOYVE NOCNEA0BATENLHO C
Hewn peanctop (R6). Ero conpotvenexwe
noabwpaoT Takum, 4ToBLl paGoumnii Tok
npeBbilLan Tok cpabaTbiBaHWS NPUMEPHO
Ha 10 %. MouwHocTe paccenHws P (B Bar-
Tax) paccuwTteiBaT no dopmyne P = IR,
roe | — paGoywi Tok pene B amnepax; R —
CONPOTWBNEHWE PE3UCTOPA B OMaX.

CKYBJIMH B. MpocToii 6nok YM3Y4. —
Paawmo, 2005, Ne 9, c. 59, 60.

MNeuarnas nnara.

YepTex BO3MOXHOro BapwaHTa neyar-
HOW nnate ycunurens w3obpaxeH Ha
puc. 3. Ha Heih paamellersl Bce aeranm,
KPOME CABOEHHOI0 NEPeMEHHOro pe3wuc-
Topa R1R2. MoOCTOSHHBIE PE3UCTOpPLI —
MNT ykazaHHOW Ha CxeMe MOLLHOCTW,
konpercatopsl C1, C2, C5, CB, C9 — ok-
cuoHele cepuwm TK ¢dupmel Jamicon, oc-
TansHbie — kepamuyeckue K10-17, KM unn
AHANOTMYHLIE MMNOPTHEIE. [POBONAOYHYID
nepemMbINKy W3roTagnmBaroT 3 OTpeska ny-
»eHoro npoeoga awametpom 0,8...1 Mm 1
BNavBaioT [0 YCTAHOBKW HA MECTO MUKPO-
cxemel DAT.

Puc. 3
OBPATUTE BHUMAHME

MYPALOXAHSIH 3., MTUJTUNOCSHH 3.
PerynupyeMpii BoINpaMvTens NS Nu-
TaHuA anexTpopewrarenei. — Pagwo,
2006, Ne 11, ¢. 40—43 (penakTop —
A. fonrwii).

Ha cxeme BeinpsmuTens (CMm. pyuc. 1 8
crarbe) npasbik (o cxeme) BbiBOS pe3unc-
Topa R17 pomxex ObiTb MOGKTHOYEH K Bbi-
Bogy 7 komnaparopa DA1.2 (a He k Toyke
coenuHeHns koHpercaropa C7 ¢ peauc-
ropom R19).

KOCEHKO C. HuaxoBonbTHBIH TEp-
mocrabwnusarop. — Pagwo, 20086,
Ne 11, c. 46, 47 (peaaxTop — A. [Jonrwii).

Ha cxeme npubopa (cm. puc. 1 B cra-
T6€) C peamncropamit R1 1 R6 nonxeH Obits
COBAMHEH BLIBOA 2 [arYynka TeMneparypsl
BK1 (ero suiBog 1 HE MCNONL3YeTCs).

Peaaxtop — B. ®ponos, rpatuka — B. Gpanos




Builing B CBET HOBAR KHWra:

Noxposckwmii ®. H. |

Marepmansb: ¥ KOMNOHeH- |
TH Pagmuo3nNeKTPOHHbLIX
cpencTe: YuebHoe nocobwe
ons Byaoe. — M: lopsvan
nuHua—Tenekom, 2005. —
350 c.: vn.

ISBN 5-93517-215-1.

Copepxatcs 6Ga3oBbie
CBEAEHMA O CTpyKType
TBEpAbIX Ten, NpUMeHAeMbIX
B KauecTBe paauomarepua-
NOB, @ TAKXE MX SNeKTpuye-
CKUX, MEXaHU4YECKUX, XMMK-
4YEeCKUX CBOMCTBAxX, HEKOTO-
pbiX cnocofax mux NpoMbILL-
NeHHOro nonyseHua. Mpu-
BeneHsl 06wme ceeaeHns 0

i ® 8 Suapascani Haubonee KCNONbL3yEMbIX
I E paguoKoOMNOoHeHTax (knac-

cudmkaumn, HasHayeHue,

OCHOBHbIE XapakTepucTu-
k1). PaccMOTpeHbl HEKOTOPbIE CXEMOTEXHUHECKUE M KOHCTPYK-
TUBHbIE OCOBEHHOCTH NPUMEHEHUA KOMMOHEHTOR B COCTaBe ya-
noe 1 6noKOE PaaMoaNeKTPOHHLIX cpeacTe (P3C). YoeneHo BHu-
MaHue NepcnekTMBHLIM QYHKUMOHaNLHBIM KOMNOHeHTam P3C,
NPUHUMN AEMCTBUA KOTOPbIX OCHOBaH Ha hU3MIECKUX AENEHUAX
v acdpdexrax B TBEPAOM TENE.

Jna cTypeHToB pagmoTEXHUHECKUX CreLuanbHOCTen, nayya-
oWMx aucumnavyy “Paguomarepuwansl M pagMOKOMNOHEHTHI”,
MOxeT BbiTk NoNesHa cneumanMcTam, 3aHATLIX paspaboTkon, ua-
rOTOBNEHUEM W PEMOHTOM 3MIEKTPOHHBIX YCTDOWCTE.

YYEEHOE MNMOCOBME
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ALpec waparensctea B Muteptier WWW.TECHBOOK.RU

e-mail: radios bl@mtu-net.ru

@PE3EPHO-ITPABHPOBAJIbHBIE MALWLHNHbI
AN U3rOTOBMEHWA NEYATHbBIX INJTAT
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n ANA HIFOT MeYaTHbIx AAAT,

BN Roland

Bo. wax pp pa TaK M cBEp OTBEDCTHN
ANA YCTAHOBKH nnxpocren M NPoOuHX geTaned.

Odmunanbnbr&t NpeacTaRuTens ¢mpr: Roland - OO0 "P-TexHm"

Mocxea, yn JopoxHas, g. 3, kopn. &

Ten, (495) 981-49-65.

E malF mss@miand ru. Web: www. roland ru -ROland
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cTepeocurHana

Ofl0Ban NOCNen0BaTenbHOCTb Ha UH-
$HOpPMaLMOHHOM BxOae npencTaene-

3Hauenune pazpagoe DO—D10 onpe-
AensalT cneayowmm o6pa3om. [ins yac-

TOTH Hecywein, Hanpumep, 99,7 Mly,
uncno 997 npeobpa3yloT B WecTHaAuA-
TupuuHblil Bup — SE3H, a aarem ero
NPencTasnsiT B OBOWYHOM Koge —
10100111110 (pme. 7).

Kop ynpasneHus nocTynaer B nocne-
AOBATENLHOM BUAE B CABMIOBHIA pe-
ructp, roe npeobpasyerca B napan-

DA T nenbHBIM KOA, YNPaBNRIOLWMA Nporpam-
DOo|\Dpt |\p2|\D3)\D4|D5)|D6|D7 I D8 | D9 |p1o cTER PDO\PDI| TO | T1 |
Tabnuua 6
Puc. 6 :1?:::3 HaumenoBanwne DYHKUHOHANBHOS Ha3HAYEHHE

I f_ ) E 3, 1 R-ch input Bxopn curiana 34 npaeoro kaKana
1ol 710 '0 Tl F 71710 2 Pre-emphasis time constant | YcTaHoBka nocT. BPEMEHH LieNnu NDeabiCKaK. NpaBora kaHana
5 - 3 LPF time constant YcraHoeka nocToRHHOW Bpemer $HY npaeoro kaHana
201D11D21|D3 | D4 | 05| DE| D7|D8|DSIDIO 4 Filter Moaxniodenme hUNbTpa UCTONHUKA OBPA3LOBOI0 HANDAKEHUA
Puc.7 5 Composite signal output Buixoa KOMNO3UTHOTO curHana

6 GND O6LWiA BLIBOL; MUHYCOBOW BLIBO[ NMTAHWA

7 PLL phase detector output | Beixog qerexTopa cucTems QAMY
#a Ha pmue. 6. Paspsapw DO—D10 3apa- 8 Voo TN10COBO BLIBOR MUTAHMS
07T K03pPULMEHT NepecyeTa nporpam- g NC CeoboaHbI
WMPYEMOTO CHETHMKA, B pE3y/NbTaTte Yero 10 | RF oscillator OAKHONEHHE KCHTYPa rEHepaTopa HecyLen
yCTaHaBnueaeTca Heobxogumoe aHaue- 11 |RFGND Obuit swson BY enei
w“we 4acToThl Hecywein. Paapsag IVLOHO 12| RF outpul Bbixon nepefaTuKa (x anTenre)
roz?rgragp“eE{l)a"eTa:gfxoe ssc’fagﬂg c{':g?'— 13 PLL Vcc MnocoBol BLIBOA NUTaHKS Lenei cuctemsl GAMY

i : AN 14 | Xtal oscillator Beisoabl ANA NOAKNIOYEHUA KBAPLEBOro PeaoHaTopa
seTcTBYET pexumy "Crepeonepepaya”, 15 | Xtal oscillator TAKTUPYIOLLIEro reHepaTopa
a HM3knii —"MoHo". Paapsasl PDO, PD1 16 NG e s
onpeaensioT pexuM pabotel ¢daszosoro
somnapatopa cuctemsl PANY (npu 00 — :; g;zkEMbb E:Ee;wsmpny;p:iﬁ ::r?:zopf:::x“mon
WOuidHbIA pexuM). TNpu nepesone pai- 19 |Data VinbopaLOH B BXOn
pan0B TO, T1 B coctonrme 01 Mukpocxe- 20| Audio muing B w8 Crepenc
':‘J%%?f’ﬁ’é;ﬁ::;“;ﬂfﬂ?””” PexuM 21 [Pilot signal adjust YCTanoBKa YpOBHA NUNGT-CUrHana
) p B 22 | LPF time constant YcranoBka nocToAHHON Bpemer PHY nesoro kaHana
Oxonvianwe. 23 | Pre-emphasis time constant | YcraHoBKa nocT. Bpemeru Lieny NpeasiCKax. Neeoro kakana
'Ha4ano cm. a "Pagwo”, 2007, Ne 5 24 |Lchinput Bxop curnana 34 nesoro kakana
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Tabnwuua 7

ELIOZA HammenoBanne DYHKUHOHANBHOE Ha3HaYeHne
1 Filter Moaxnioverne GunsTpa CTONHUKA 0Bpa3LIoBOro HaNPKEHUA
2 Composite signal output Beixog KOMNO3UTHOMO cHrHana
3 NC CaoboaHei
4 GND OB B6IBOL, MUHYCOBOR BEIBOS NUTaHUA
5 PLL phase deteclor output | Buixop geTexTopa cuctemsl QAMY
6 Vec MNocoB0I BLIBOL NUTEHUA
7 NC CaoboaHsin
8 RF oscillator MoaxnoHeHne KOHTYpa reHepaTopa Hecywwen
9 NC CeaobogHuii
10 RF GND OBwwmir soisog BY uenei
11 RF output Bbixon nepefaTymKa (K aHTeHHe)
12 PLL Vcc MNniocosoi BEIBOA NUTaHWA yenen cheTemst PAMNY
13 Xtal oscillator BuiBoa! AN NOAKMIOYEHWA KBAPUEEOID pe3oHaTopa
14 Xtal oscillator TaKTUpYOLLEero reHeparopa
15 NC CaoboaHuin
16 Chip Enable Paspeuwexne npuema wHhopmawmm
17 Clock Bxogn cTpobMpYIowWwmMx CHHXPOMMNTYNECO8
18 Data WMHpopmauymoHHLIR Bxog
18 Audio muting BuiknioueHne ctepeccurtana
20 Pilat signal adjust YcTaHoeka ypoBHA NWNOT-CMIHana
21 NC CeobogHLM
22 LPF time constant YcraHoeka nocToRHHOK Bpemenn ®HY npasoro kaHana
23 Pre-emphasis time constant | YcTaHoBKa NOCT. BpeMEeHK Lenu NPeBLICKEK,. NeBoro kaHana
24 L-ch input Bxog curvana 34 nesoro kaHana
25 NC CaoboaHbin
26 R-ch input Bxog curnana 34 npaeoro kavana
27 Pre-emphasis time constant | Ycraroeka nocT. BpeMeHn Uenu NpeabICkax. NPasoro kaHana
28 LPF time constant YcraHoeka nocTorHHOR spemesn ©HY neaoro kaHana
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Puc. 8

MUpyeMeiM cueTynkoM. MNopava ynpas-
nawwero Hanpsxewua (ot 0,8 U, oo
U..) Ha eeiBog 18 obecneumeaer npo-
XOXAEeHWe cTepeocurHana Ha BwiBog, 5.
Ecnu Hanpaxexue Ha BolBofe 18 MeHs-
we wnu pasHo 0,2 U,,,, cTepeocurHan
BLIKJTIIOYEH, Ha BLIBOA 5 NPOX0auT TONLKO
NUNOT-CUrHan.

Llokoneeka mukpocxem BH1415FV,
BH1418FV nokazana B Tabn. 6, a
BH1418KN — B 7abn. 7.

Hawbonee BbiCOKME KayecTBO nepe-
[aBaeMoro curHana M creneds pasge-
neHna crepeokaHanoe obecneqneaer
mukpocxema BH1414K. MNpuHuun obpa-
60TKM BXOOQHOIO CTEepeocurHana, co-
3n0aHWe KOMMO3WTHOTNO W 4aCTOTHO-MO-
OYNUPOBAHHOrNO CUrHanoBe, a Takxe
$OPMUPOBAHWE BHYTDEHHWUX CUIHANOB
¢ HEOBXOAMMBIMU 3HEYEHUAMWU YACTOTHI
Yy 3TOro crepecnepenarymka ocTanmce
NPeXHUMM.

CrpyktypHaa cxema npubopa npen-
cTaBneHa Ha pMc. 8, a uokoneBka —
B Tabn. 8.

Mukpocxema MMeeT YCOBEPLLIEHCTBO-
BaHHBIE LEnu 4YacTOTHBIX npeabickaxe-
HMIA curHana 34, nossonawwme B A0-
BONMbHO LWUKMPOKKX mpeaenax W3MeHATb
dopmy AYX BXOAHLIX Y3N0B, BCTPOEHHLIN
yCunuTens ona cuctemsl GasoBon aBTo-
nogcTponkn yactote. lNpeaycmotpeda
BO3MOXHOCTb U3MEHEHUA YPOBHA Orpa-
HUYEHWA aMNNnMTyasLl BXOOAHOMO CUrHana.
CymmupoBaHuMe nunoT-curH{ana co cre-
peocurHanoM M MOOYTMpOBaHHOW nop-
HECYLUer npoucxoauT 3a npeaenamm
MUKPOCXEMBI.

OnA ynpaeneHuA HecyLliein 4acToTomn
WUCTIONBL3YIOT TPEXNPOBOAHLIM NOCneno-
BaTensHeI MHTEpdEC, kak y cTepeone-
penartimkoe rpynn BH1415 »n BH1418,
HO Kog copepxut 12 pa3pspos. Kpome
NepevyncneHHoro, B MMKPOCXEME ecTb
Tak HasblBaembiit NopT obuwiero Has+Have-
Hus (BuiBon 29). BCTpoeHHbii 3NeKTpoH-
HBIA NepekmoYaTens, ynpaenaemsin cur-
HanoM cO CABWMroBoro peructpa, ¢op-
MUPYET Ha 3TOM BbIBOAE MO0 BBICOKWIA,
nMBo HM3KKMIA ypoeeHs. CUrHan c BelBoaa
29 MOXHO MCNoNbL30BaThL ANA ynpasne-
HWUA TEMW UMM MHBIMK BCTIOMOTaTENbHbI-
MU y3namu Nepenarymka, K HeMy MOXHO,
Hanpumep, NOAKNINYMTE CBETOANOA, UH-
OMLMPYIOLLMIA U3MEHEHUE PexXVMa ycT-
porcTBEa.

Tunoeas cxema cTepeonepenarymnka
Ha mukpocxeme BH1414K npeactaene-
Ha Ha puc. 9. HoMuHanbl pesucTopos
R1, R6 w konpexcaropos C7—C10,
C13, C14, C38, C39 onpenenswoT ¢op-
my AYX PHY BxogHbix yanos. BeiGopom
3HAYEeHWA COMNPOTUBNEHWA pe3aucTopa
R4 yctaHaBRnMBalT YPOBEHb Or paHuye-
HuA curnanoe 34. C eeixopoe PHY ve-
pe3s koHgeHcartopel C5, C36 crepeocur-
Han nocTynaet Ha BxOgbl MynbTUnnek-
copa.

CurHan ¢ BbiIxofa MynbTUNNEKcopa
CMELIMBaETCA C NUNOT-CUrHanom C no-
Moubilo uyenun R20R21C32C33. Mepe-
MeHHbIW peancTop R22 no3BonseT ckop-
PEKTUPOBATL YPOBEHb KOMMO3WTHOro
curHana, nopaeaemoro Ha sapwkan VD1
ONA MOOyNALMK HacTOThl MepenaTymka.
Ciopa xe nocTynaeT ¢ BelBoaa 22 curHan
cuctemsl QAMY, npoinan 4epes punbTp
C29R16R17C30R15C28R13. Ha exon
BCTPOEHHOI0 ycunutens (eeisog 21) cur-



Tabnwuua 8
Hosep HanmenoBanue QYHKLUMOHANELHOE HazHAYeHUe
BbIBOAA
1 GIC4L
2 GIC3L MoakmoseHue anemeHTor hopMuposanua AYX uneTpa
3 GIC2L neeoro kaHana
4 GIC1L
5 L-ch mput Bxop curhana 34 nesoro kanHana
5] Limiter level adjust YcTaHoBKa ypoeHs OrpaHuyeHns 0Boux KaHanos
7 R-ch input Bxop curtana 34 npasoro kasana
8 GIC1IR
9 GICZR
:3 g:gig NopxnioueHHe aneMeHTOB (hopMUpoBaHuA AYX duneTpa
12__|GICSR IR0 RENS
13 GICBR
14 GICTR
15 R-ch LPF output Beixog curiana 34 npasoro kawana
16 R-ch MPX input 34 exon MynbTHNINEKCOPA NPABOFO kaHana
17 Vec MNwcoBoiH BHBOA NUTAHWUA
18 MFPX output Boiknioyaembiil B0 MyNsTUNNEKCOpE
19 Pilot signal output Beixog nunot-curHana
20 zt;&hase astackor Buixofl (haaomoro feTekTopa cuctemer GAMNY
21 PLL LPF input Bxopn ycunurens curiana cucremb @AMNY
22 PLL LPF output BiXO[ yeMnuTEnNA curHana cucremel @AY
:i :i g:::lillli:::: Mopgkmodenwe KOHTYpPa reHeparopa HecyWen YacToTel
25 Vece RF Mniocosoi BLIBOA NWTaHKA BY uenei
26 RF adjust Mogcrpoika ycunuTena mowHoct BY
27 GND RF O6wwmi BeiBog BY uenen
28 RF output Buixon nepenarymka (K aHTeHHe)
20 Port Mopt obulero HasHavyeHnn
i 30 Data VHOpPMaLMOHHEIR Bx0a
131 Clock Bxopn cTpoBUpyIoLLIMX CUHXDOUMNYNBECOR
|_32 [Chip Enable Pazpeiienve npuemMa uHhopMaLmm
r 3 Audio muting OTKNNEHNE BBIXD0E MyNbTUNNEKCOpa
i 34 Xtal oscillator Boisoab NOOKMOYEHUA KBEPUEBOTO PE3CHATOPA TAKTUpYIoulero
35 Xtal oscillator reHeparopa
L3 Vee PLL MrniCOBOI BLIBOA NWTAHMA Lenen cuctemel GAMY
| 37 |GNDPLL OB6WUi1 BLIBOA Lenewn ceTems GAMY
" 38 [GND OBWHIA BLIBOA; MUHYCOBOW BLIBOA NUTEHUA
39 Reference Maogrmovenmne hnnbTpa MCTOYHUKA 0BPA3LOBOIo HaNpPAMEHU:A
40 L-ch MPX input 34 Bx0a MyNETHNNEKCOPA NEBOTO kaHana
41 L-ch LPF output Beixog cMriana 34 nesoro kasana
:‘; g:gét MopknoyeHne anemeHTos hopmuposarna AUX dmneTpa
- CICEL NEeBoro kaHana

=an NPUXOAUT C PE3UCTUBHOIO AENUTENSA
A18R19.
Mo ynpaeneuuio paboTon MUKpPO-

cxeMa BH1414K noytu He oTnuyaeTch
o1 BH1415F, onucadHoi Beiwe. PasHn-
W4 3aKno4aeTcA TONbKO B AfIMHE KOO~
#OW rNoCnefoBarentHOCTU KOMaHAbI
ynpaenenun. Tak, BifOp 3HAYEHWUA Ya-
CTOThl Hecyilel cOOTBETCTBYET [Be-
sanuatupaspaaHomy koay (DO—D11).
fdanee cnenywT uerthipe paspsaga —
VRO—VR3 — YCTaGWHOBKW YCWUNEHWA
wnu ocnabnedus) BXOOHOro curHana
‘w. Tabn. 9).

3arem woyT pa3spsg YCTaHOBKW pe-
weua "Mono"/"Crepeo” (coovBeTcT-
servo 0/1) u nBa paspapa VCO1, VCO2,
ypaensowmx paboton dopMMpoeaTte-
s »a Beixope GasoBoro AeTekTopa cuc-
“ewsl PAMY (Ha CTPYKTYPHBIX Cxemax
fSopMupoBaTens B BMAE OTOAENbHONO
soeveHTa OBbIMHO HEe NOoKa3LiBaKT).
"o« ypoBHAX 3aTtux paspspoe 00 —
WassHbid pexuM; npu 01 npowucxoaur
PwssblUeHue Hanpsxenus, a npu 10 —
wenwnuerne; npu 11 cuctema PAMY

Tabnuuya 9
3HaueHwe paspaoos Ycunewnne,

VRO | VR1 | VR2 | VR3 AB

0 1 1 1 -6

0 1 1 0 -6

0 1 0 1 -5

0 1 0 0 -4

0 0 1 1 -3

0 0 1 0 -2

0 0 0 1 -1

0 0 0 0 0

1 0 0 0 0

1 0 0 1 +1

1 0 1 0 +2

1 0 1 1 +3

1 1 0 0 +4

1 1 0 1 5

1 1 1 0 +6

1 1 1 1 +6

daKTUHECKU OTKNIDHAETCH (BBICOKWMA MM-
nepaHc euioga 20).

Hanee pacnonoxex paspan PO, yn-
pPaBnfoWMIA PEXMMOM nopTa obliero
HasHaveuma (BoiBog 29). Mpwu Hyne
B 3TOM pa3psane BLICOKMW MMMNenadc
nopra, npu eguHULe — HU3Kun. Ove-
penHbie nea paspsaga — PDO, PD1 —
onucadbel Bblwe. M HakoHew, aea pas-
pAna ucnoitatenbHoro pexmma — T0,
T1, no yMOn4auuio ycraHasBnuBaembie
e 00.

BuixogHoi koHTYp L1C17C18C19
CNYXWUT AN ONTUMU3auMKM CBA3W yCuUnu-
TenA MOLLHOCTM € aHTeHHOW. KaTtywka L1
MOXET BbiTb KOHCTPYKTMBHO aHanoruy-
HOI KaTyuwke L2.

OcHOBHblE
TEeXHWYEeCKMe XapaKTePHUCTHKH
np# Top.op = 25 °C

HomuHanseHoe Hanpaxexuwe
nuTanmna, B, ona
BH1415F, BH1416F,

BHISITE: i asimngs 4.6
BH1414K ............. 45..55
BH1418F ............... 27.4
Hawbonbluee npenenbHoe Ha-
npsxeHue nurasua, B, ana
BH1415F, BH1416F,
BH1417F, BH1418F ........... ¥
= 7 7] S——————— ]
MoTtpebnaembin TOK, MA,
nna
BH1415F, BH1416F,
BH1417F .. ... ....... 14...28
BHYA1BF oo vomin v immis 13..28
BHIATSE o vy 15...29
Haubonbiwan pacceveaeman
MOLWIHOCTL, MBT, ona
BH1415F ... ... ......... 630
BH1416F BH1417F ......... 450
BHIGIBE: .o cis ey s s 370
BRAGIEK. . oonsvazaragsd 500

YpoBeHb BXOOHOMO 3BYKOBOrO
cursana, ab, anAa
BH1415F BH1416F,
BH1417F, BH1418F ......... -10
MakcumaneHoe HanpaRxeHwe
BXOOHOro 3BYKOBOro cwur-

wana, MmB, pna BH1414K ... .. .. 500
Pa6ovyas yacrortHan nonoca
BXoaHOro curkana, ny .. .20...15000
KoapOUUMEHT HEennHenHbIX
vCKaxeHwin, % . .......... 0,1..0,3
KoadhduumeHt nopaenexHus
CUrHana cOCeAHero kaHa-
na, nb, anA
BH1415F, BH1416F,
BH1417F, BH1418F ... ... 25...40
BH1414K .............. 30...45
YacTtoTHeI aMana3oH nepe-
paruvka, My, ana
BH1415F BH1418F ... .. 70...120
BHITEE oo giieaas 76,8...78;
88...89,2
BH1417F ........... 87,7...88,9;
106,7...107,9
BHIGIAK v smmmasin 75...110
Ypoeeuxb BY curdana Ha Beixo-
ne (Ha sweoge 11 Mukpo-
cxem BH1415—BH1418
W Ha BoiBoge 28 BH1414),
nbmkB, ona
BHIAASE . sonmasnsmsasas 100
BHIAABE i it 101
BH1417F, BH1418F ..... ..... 99
BHIAVAKC . . v 87

4]
(2]

JOMVVAS

AOLOUU UI9HhO8VdLD

81-88-L02 'waL

nJ'ojpeI@HNSU0D Mooduog
NI OjpPEI@||BLW (WaLELD wandl)
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NMpocToe pene BpeMeHU

A. BbDKAHOB, r. Tamb6oB

TO NPOCTOE YCTPOWCTBO MOXHO MC-
nonL3oBaTe Beane, roe Tpebyercs
BKNIOMUTL Kakou-nubo npubop Ha He-

-12B

CKONbKO MWHYT KU 3aTeM aBTOMaTHU4ecku
ero BolkNOYuTL. Cxema pene BpemeHw
wnaobpaxeHa Ha pucyHke. Npu HaxaTum

Ha kHonky SB1 koHpexcaTop C1 aapaomT-
ca go 12 B, ¢ ee oTnyckaHuem HayHeTcs
ero paspaaka yepea peauctop R1 v 6aso-
BYIO Lienb TpanaucTopa VT 1. B pesynsrare
TpaHaucTop oTkpoertcs u pene K1 (P3C10
mcnonHeHus PC4.529.031-04 unm gpyroe
¢ pabounm Hanpsxexuem 12 B) aaMkHeT
KOHTaKThl. Mocne pas3psaky KOHAeHCaTo-
pa TPaH3MCTOP 3aKPOETCA U KOHTaKThI pe-
ne paaoMkHYTCS. B TakoM COCTORHMM yCT-
POWCTBO OCTAHETCA A0 CNeaylLlero Ha-
KaTUA Ha KHOTIKY. [PK yka3aHHBIX Ha Cxe-
Me HOMMHANax INEMEHTOB NONYYeHa Bbi-
nepxka npubnuaurensHo 5 MuH. Ee mox-
HO YBENMUYUTL UMK YMEHBLLUTL, noabupasn
KOHOeHCarop.

Penaxtop — A. Bonrwi, rpagea — A. fonrwid

Marepuan nogrorosmun
B. YUCTHAKOB
r. Manosipocnasey|

Pegaxtop — J1. Nlomaxmue, rpagema — I7. Tlomanut

MOLYbHAR PEKNTAMA
Yonosua cm. 8 "Pagm.”, 2007, Ne 2, . 11

| UIHTEPHET-MATA3UWH NPELJIATAET!

Bonee 100000 paguOKOMNOHEHTOR,
5000 komnakT-puckoB u 40000 kHur
1 aneBOMOB No paauoTeEMaTUKE Bbl MO-
XeTe 3akadaTe U NoNYyYuTe NO Hallm
karanoram. Karanorm MNOCbINTOPTa
Ha8 KOMMNakT-OMCcke CTOAT BCero
25 py6nein 1 BbICLINANTCA MO Npeno-
nnare mapkamu B koHeepre. Karanorm
3akaxuTe 30ecs:

WWW.DESSY.RU unu anecsk:

107113, r. Mockea, a/a 10, "Mocsin-
Topr”.
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A0M0AHNTeNbHOro cbpa3soBaHng Oeteun
n monoaexn MuHob6pazosaHus PD.
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TaiiMep — yCTPOWHCTBO, KOTOPOE 110 HCTeYEeHWH 3a0aHHOro HHTep-
Bana BpeMeHM BKNIOYaeT (BeikmoyvaeTt) Harpysky nubo nogaer cur-
Han. YerpolcTBOo, npennoXeHHoe aBTOPOM, NpeqHa3HayeHo 4ns no-
Aa4yn aKycTUYecKkoro curHana no ucTeveHuu saparvee 3agaHHoOro UH-
repeBana BpeMeHun. Ero ornnyurenbsHOW OCOGEHHOCTLIO SIBNSETCH
BO3MOXHOCTbL YCTaHOBKM BpPeMeHHbix MHTepBanos or 1 MuH 4O He-
CKONnbKMX 4acos, a npu HeGonbwoii gopa6orke — [o 45 cyTox.

Xema TaMmMmepa nokasaHa Ha pMc. 1.
OH cobpaH Ha pBYX MMKPOCXEeMax.
‘ukpocxema K176UE18 (DD1) npepras-
mayeHa ons UCNoNbL3OBaHWA B 3NEKTPOH-
whiX 4ACcaX U B e COCTaB BXOOAT reHepa-

Heo6XxoaMMOo NoaaTbh HM3KWIA YPOBEHb.
B Takom pexuMe coeguHexHsle nocne-
poearensHo cyetsmkn DD2.1 v DD2.2
NepPexNio4aTCA NO cnagam BXOOHLIX §
MMMYNbCOB.

Yrobbl nepexogHsie Npouecckl npu
BKNIOYEHUM (BLIKNIDYEHUKW) TalMmepa He
BUANK HE YCTOW4MBOCTL ero paboThl,
koHpeHcatop C1 ycraHoBneH o nepe-

HOCTb nayskuw — 0,5 ¢, nepuwop cnepora-
HMA — 1 c. Boixog HS BhiNnonHeH ¢ OTKPsLI-
THIM CTOKOM M ponyckaer Noak/oyYeHue
aKYCTUMECKMX M3Ny4aTenen unm QuHamm-
4Yeckux rONOBOK C COMPOTHMBAEHWEM

kmovyatens SA1.

PaGoTy Taimepa pacCMOTPUM Ha Npu-
MEPE KOHKPEeTHOI0 MHTEPBana BpeMeHn —
4 MmyH. CHauana HaXuMaT Ha KHOMNKY
SB3 u 3atem Bxmo4aoT nutadue. B ator '
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Puc. 1

"0 C BHELWHWM KBaplLEeBbIM Pe3oHaTo-
DOM, HECKONbKO Aenuvrenei 4acTtoTsi
= popMUpoBaTENen Opyrux CUrHanos.
W NOAKJIIOYEHWM K HEeld KBapLIEBOTO pe-
WwaTopa Ha vactoty 32768 Ny Ha Bbixo-
= M (ewiBog 10) hopmupyloTea MMy k-
“w C NepuwoOom cnepgoeaHuAa 1 MUMH, a Ha
swropax S1 1 S2 — MMNYNbLCH CO CKBaX-
WETHIO 2 W vacToToW cnepoBanuA 1
» 2 l'u cooTBETCTBEHHO. [PM Nogaye Ha-
WexeHUA BLICOKOTO YPOBHA Ha Bxog HS
semon 9) Ha Beixone HS (BoiBOg 7) npu-
WRETBYIOT Nayku MMNYNbCOB C YacToTon
WS kU M CKBAXHOCTBIO 2, anuTeNb-

He mexHee 50 Om Mexay 3TUM BbIXOAOM
M NNOCOBOW LLMHON NUTAHWUSA.
Mukpocxema KS561ME10 (DD2) co-
AEPXUT NBa YeTbipexpaspAaHbIX ABOUY-
HbIX CHETHYMKAE, KaXablii U3 KOTOPbIX MO-
XET NEPexNioyaThCh Kak No GPoHTY, Tak
¥ no cnagy uMnynscoB. OcoBeHHOCTLIo
Mukpocxemet K176WME18 aenaercs To,
4YTO CUIHanN BLICOKOTO YPOBHSA Ha BbIXOOe
M nosenserca yepes 40 c nocne OKOH-
YyaHuA pOencTeua curdana cbpoca,
a cnapg — 4epe3 1 MuH. Mo 310l Npu4Kn-
HE ONA CHeTa UMMYNLCOB MCNONL30BaH

N

W28 MUK

MOMEeHT koHpeHcatop C2 sapaxaercs
yepea peaucrop R1, n Ha 3TOM pe3uncTo-
pe B Te4YeHWe KOPOTKOro MHTepeana epe-
MEHW NMPWUCYTCTBYET BLICOKWMA YPOBEHb,
4YTO YCTAHOBUT BHYTPEHHWE CHeTYMKU
mukpocxembl DD1 w cuetyukn DD2.1,
DD2.2 e Hynesoe cocrostke. Ha Bbisoge |
5 Mukpocxemsl DD2 — HM3KWIA ypOBEHb,
noatomy sepea peanctop R2 u auon VD3
npoTekaeT Tok, U Ha Bxoae HS mwukpo- |
cxembl DD1 1 exone CN cyetymnka DD2.1
HanpsxeHne — He Gonee 0,7 B, yTo co-
OTBETCTBYET HU3KOMY YPOBHIO, MO3TOMY

Bxopn CP cyetunka DD2.1, a va Bxog CN  akyCTUHECKMiA CuMrHan oTcyTcTByeT. Tak /
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K 6:81 DD2.1 DOns ysenuyenun
D3 K56THEID i T [\ 3aaBaeMoro uHTep-
Keon oo oS zmoma e spmvt a0 5
72 g 3 v 3 6w 7
«—?CP Wzgg:,_’e__n__.. o517 MuH” MEp MOXHO BBECTH
N X
> AONONHUTENbHBIE
= 1Py ; - i '_): oL #0274 MUH”  cueTunkn, Kak Noka-
K 60187 —l o1z < SBI2 P g 2.
npza < " Detanu ycTpon-
3.2 CcTBa, KPOMe CBETO-
L L » o1z < sB13 . mwopa HL1, akyctu-
9|cP|e72 2, 14096 mur"  veckoro wanysatens
LM |4k oty < SB14 8192wy~ BF1» Bmikmouarens
15 % ™ SA1 ¥“ KHONOYHLIX
' 15 SB15 BeiKNoYaTenem
lg % 16384 mun™
™~ Py - SB1—SB8, moHTK-
iq 016 55816 | sy768mun YT wa nevatHoi
Puc. 2 e nnate w3 OAHOCTO-
poHHEe ONbriMpoBaH-
HOrO CTEKOTEKCTO-
= = KSB5568 nuta TONLWHOWM
—*:.\p "‘* ’ * ’ f 1,5 MM, YepTex KO-
[ Ll' I =5 [ TOPOW NOKasaH Ha
— puc. 3. Bce pesuc-
1 — MIIT, kOH-
R3 P Gl 13 v |Vos:v08 TopHl .
= | nexcarop C1 — ok-
LUIRL At ¢ ,—i[-€2 cuaHbiin K50-35 unu
| & & gm o aHanorn4Heln  UM-
zorsily 1lgs g ——.0h2 !f o NOPTHHIA, OCTanb-
PIE-SEYY 29 C Hble — KepaMudec-
Y ¥ g ol E* | ke K10-17, KM-6.
ety : I*#* 1laz Awnoapl — nioGule ce-
C?’_lf. : puin KA102, K103,
! 2 N, KAs03, KO510,
O 1 i injeied O]} KA521, K522, Bume-
* ‘ * * CTO YKa3aHHOro Ha
K581-566 K SB1-584% cxemMe cBeTOaMOAR
= MOXHO TPUMEHWTH
Puc. 3 AJT307BM. Beiknio-

KaKk Ha Beixopax S1 u 52 Mukpocxemsl
DD1 3Ha4yeHus 4acTOThl CNEOOBAHWS WM~
NyNLCOB PasnuyalnTCa B 2 pas3a, 7o CBe-
TOAWMOL CTaHeT BCnbixmBats Ha 0,5 ¢ kax-
OYIO CeKyHAy, CUrHaNM3upya O TOM, 4TO
WOeT OTCYeT 3ajaHHOTr0 UHTEepBana Bpe-
MEHU.

Yepes 4 MuH Nocne 3anycka TaiMepa
Ha uiBoAe 5 Mukpocxems DD2.1 noseuT-
CA BLICOKWI YPOBEHL, TOK Yepes auopn VD3
npekpatmTcs, Ha Bxofe HS MMKpocxeMbl
DD1 v Bxoge CN cueTtumnka DD2.1 ycraHo-
BUTCA BbICOKMI YPOBEHB, CHET MUHYTHBIX
UMNYNLCOEB ByAET OCTaHOBMNEH M 3a3BY4YMT
8KYCTUNECKMIA CUIHAN — 330aHHbLIA WH-

| TepBan BpPeMeHW MCTeK. AKyCTU4ECKUN

curHan 6yaeT NopaBaTLCA A0 OTKNOHEHUS
NUTaHWA,

ECnn 3aMKHYTbI KOHTEKTBI HECKOSIBKMX
KHOMOk, Hanpumep, SB1, SB4 w» SBS,
TO CUrHAN 3a3BY4MIT, KOra Ha BeiBopax 3 6
MukpocxeMsl DD2.1 v BuBone 14 mMukpo-
cxembl DD2.2 6yayT BhICOKME YPOBHW. [po-
M30MaeT aTo Hepea 1 + B + 128 = 137 muH.
Takmm 06pasoMm, kaxaas u3 KHOMoK UMeeT
cBou "Bec”, ¥ NPOAOIXUTENEHOCTL 3a0a-
BAEMOro C MX NMOMOLLLID MHTepBana epe-
MEHW MOXEeT BapbMpoBaTbCcs oT 1 Ao
255 MUH.

varene SA1 — nwo-
6o manorabapur-

HblA, Hanpumep, ABWXKOBHIM SS12F72,
SS5. Boiknoyatenm SB1—SB16 — kHo-
nosHbie, Hanpumep, PS-22F11, N2K unun
aHanoruyHbie. AKYCTUMECKWIA u3nyyarens
MOXeT BbiTb Kak Nbe3okepamMuyeckum —
3n-1, 3N-3, 3N-5, 3M-22, tak n anekT-
poMarHuTHeiM — EMX-7T12SD. B no-
cnegHem criydae rpoMKOCTb CurHana
6ynet Boiwe, a pesucTop R6 MoxHO He
ycTanaenueartb. MICTOMHWMK NUTAHMA —
6arapen "KpoHa” unu aHanoru4Han en
YMNOpTHaA Hanpsaxexvem 9 B. MNpu oT-
cyrcteun Garapew Ha 9 B MoxHO wmc-
NoNbL30BaTk CETEROW CTabunu3vpoBan-
Hbi BNOK NUTaHWA HanpaXeHeM He 60o-
nee 12 B.

CMOHTMPOBaHHYIO Nnaty pasmeLLaor
B KOpNyce NOoXOASLUMX pPa3mepos, Ha
CTEeHKax KOTOPOro YCTaHaBNMBAIOT CEETO-
avon HL1, akycTudeckuid wanyqartens
BF1, Buiknoqarens SAT, KHONOYHbLIE Bbi-
kniovartenn SB1—SB8. Kpome Toro,
B KOpnyce AenalT OTBEePCTUA ANA Npo-
XOXAEHWS 3BYKOBOIO CUrHana.

MpaeuneHO coBpaHHoe U3 UCNPAaBHLIX
neranen ycTpOWMCTBO B HanaXueBaHuM He
HY>XAaaeTca.

Pepaxtop — H. Hevaena, rpaghmka — 10. Avapees

HOuKaTop Npubnuxenns — NpocToe

aBTOHOMHOE YCTPOWCTBO, KOTOpOEe
MOXHO MCNONbL30BaTh B KAYECTBE OXPaH-
HOIO CUrHaNWaaTopa unu NPoCcTo arTpak-
umona. OHo nopaet CBeTOBOM CUrHan npu
NPUBNMXEHNM K HEMY YENIOBEKE MW XK-
BOTHOrO, NO pasmepam CONOCTaBUMMOro
C pa3Mepamm aHTEHHbI.

MpyHUMN OeACTBMA YCTPOMCTBA OCHO-
BaH Ha TOM, 4TO Ha MoboM NPOBOAHWKE
ANEKTPUHECKOr O TOKa 3NEKTPOMAarHUTHLIE
nonsi HAaBOAAT HanpsxeHue. Mpu Nprbnu-
KEHUN K NPOBOAHWKY Kakux-nubo obbek-
TOB YPOBEHb HEBOAOK, KaK Npasuno, BOa-
pacTaer.

Cxema YyCTPOWCTBE noOKasaHa Ha
pwe. 1. Mocne BKIYEHWA MUTAHWA Bbl-
kmouaTtenem SA1 konpeHcaTop C1 pasps-
XEH, NO3TOMY CONPOTHBNEHWE KaHana
TpaxaucTopa VT2 sennko, Ha ceetoamog,
HL1 nuTaouwee HanpsxeHue He nocrtyna-
T 1 OH He ceeTuT. Mpw oTcyTcTerKM BBNK-
31U aHTeHHbl WAT1 kakoro-nubo obvekta
WY NpeamMera ypoeeHs HABOAOK HA Hee
HEBENVK W CONPOTUENEHME KaHana TpaH-
auctopa VT1 cOCTaenaeT HeCKONbKO Ku-
noom. MoaToMy HanpAXeHwe Ha aHope
avopa VD1 He nNpeBwilwaeT gonei sonsta
1 koHaeHcarop C1 He 3apsaxaeTcs. B 1a-
KOM pDEXUME TOK, NoTpebnaemeli yCTpom-
CTBOM, cocTasnseT okono 17 MxA.

B kauectee aHteHHbl WA1 vcnone3o-
BaH oTpe3ok nposopa. Mpu npubnvxeHun
K Hew 06bekTa YypoBeHb HABOAOK BO3pac-
TaeT W Ha 3aTBop TpaHancTopa VT1 Yepes
peancTop R1 nocrynaeT nepemMeHHoe Ha-
npaxeHre. B COOTBETCTBMM C 3TUM Ha-
NPsiXeHeM M3MEHAETCA CONPOTUBNEHWE
kaHana TtpaxaucTopa VT1. MNpu oTpuua-
TENLHOW NONYBONHE 3TO CONPOTUMBNEHWE
HE3HAYUTENBHO YMEHbLUEETCR, 8 NpW no-
NOXUTENLHOWN — CYLWECTBEeHHO YBENW4Mn-
saercs. Korpa conporuBneHwe kaHana
Tpansucropa VT 1 npepbituaeT HeckoNbko
[ECATKOB KMNOOM, HaNpaXeHWe Ha aHoae
avopa VD1 ysenuuusaeTcs, OH OTKpLIBa-
€TCA U HauYMHaeTCA 3apAaka koHaeHcaTo-
pa C1. MNpu yMEHLLLUEHWM CONPOTUBNEHWUA
KkaHana Tpax3ucTopa VT1 ouon VD1 aa-
KpblBaerca U koHgeHcatop C1 paspaxa-
eTcA Yepes peauctop R2. Mockoneky co-
npoTueneHue peavctopa R3 meHblue co-
npoTueneHWA peauvctopa R2, 7o Tok aa-
PROKM NPEeBLILL3EeT TOK Paspaokv U Ha-
npsxexuve Ha kosaexcarope C1 yeenumum-
BaeTcH. Korna OHO NPeBbiCUT Hanpsaxe-
HUE OTKPBIBAHWA Tpan3aucTtopa VT2
(0,8...3 B), conpoTuBneHWe ero kaHana
YMEHBLUMTCA ¥ Ha MUTEIOLLMIA CBETOANOA
HL1 noctynut nanpaxenue. OH HauHeT
BCNbIXWBATL € YacToToi 1,5...3 My, cura-
NN3NPYA O TOM, 4TO k aHTeHHe WA npu-
Bnuannca kakon-to 06bekT. Mpu ypane-
HMKW 0BbeKTa ypOBEHb HABOAOK Nanaer,
koHgencarop C1 paspaxaerca Yepea pe-
auctop R2, TpanaucTop VT2 3akpbiBaeTcA
M BCNbILLIKK CBETOOMOAA NPEKPaLLaIOTCA.

BonblWWHCTEO peTtaneil ycTpoOWCTEa,
kpome BaTtapen U BulIKIoNaTens NuTaHus,
MOHTMPYIOT Ha Ne4YaTHoWn nnare M3 OgHo-



UupukaTop npudonmnxeHus

A. OBHOBUXUH, r. UpkyTck

CTOPOHHE GONbIrUPOBAEHHOIO CTEKJIOTEKC-
TONWTA, 4epTex KOTOpPOW nokasad Ha
puc. 2. Micnons3oeaHsl peavcTopsl MITT,
C2-33, koHpercatop C1 — kepamuyeckuii
K10-17, KM-6, okCuaHbIiA KOHOEHCATOP
C2 — wmnopTtHeii. Ouon A26 3amennm Ha
A9 c noBbiv BykBEHHbIM MHAEKCOM. TpaH-
avctop KM103M1 MOXHO 3aMeHuTb Ha

3,5 mm. Pasmepsl aHTeHHbI NPUBEOEHb
ANs CNPaBky U MOryT 3HA4YUTENbHO OTAWN-
yatech. MuTaT YyCTporCTBO 0T Batapen
"KpoHa", "KopyHa',
6F22 wnn pByx CO-
€eAWHEHHBbIX Nnocneno-
BatensHo Gatapen
3R12. MNnary c Bara-

.
WA A] 4'*; N SA1
R1 820 510 K “Brn
- - L-56BYD }
[ i VD1 | KNSD4A C2 =
VT1 e W ] 22MKx16B .
KIM103M1 01\_'/ GB1 =
s == 9B |
™ Tﬂ,d? MK L
Puc. 1 | T

KM103A4, 2n10340, tpanauctop KMN504A —
Ha BS170F, Muraiowmii ceetoanon, xen-
Toro useta ceevenma L-56BYD — Ha
L-56BID kpacHoro useta ceeveHus. MNo-
NoMAET U OBLIYHBIA HEMUTAIOWMI CBETO-
nwop noBoro LBeTa CBEHEHUA, HO nocne-
[OBATENbLHO C HUM cnenyet YCTaHOBUTh
TOKOOIr PEHMYMBAIOLWMA PE3UCTOP CONnpo-
TusneHdrem 510...750 Om. Beiknmiosarens
SA1 — mio6on, wanpumep, MTS-102,
SMTS-102.

AHTerHy WA1 u3roTaenuealoT U3 Ton-
croro (0,8...1,2 MM) OOHOXWULHOTO ME[-
HOro NpoBoga (xenaTenbHo B M30NALMK)
onuHon 50...60 cM, KoTopbIA MarubatoT B
eupe 3vaka sonpoca (puc. 3). AHTeHHY
KpenaT BuHToM M3 k MeTtannuanposaH-
HOW Nnowagake Ha nevyarHol nnare.
Lns 3TOr0 COOTBETCTBYIOWMIA KOHEL, NPO-
BOA BHTEHHBLI 334YMLLAI0T U AenanT ner-
0 C BHYTPEHHWUM AMaMETPOM NPUMEPHO

Bubponay4ok

HA‘I
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Puc. 2

peeil paamellaloT B KOpryce noaxoanLe-
ro paaMepa, Ha CTeHKe KOTOPOoro kpenat

BbIKJTIOYATENL NMUTAHWA W OENaloT OTBEp-
CTHE AN aHTEHHHI.

MNpwu NepeoM BIIIOYEHUW MHOMKATOPA
anTenny WA1 oTcoeauHAIOT 1 M3MepsiioT
noTpebnsemsiin TOK — OH HE A0MXeH npe-
ebitsate 50...100 mxA. AHTeHHY ycTaHas-
NUBAIOT Ha NEeYaTHYK NNarty v NPoBepAIT
paborocnocobHocTe ycTponcTea. Mocne
BK/IIOYEHWA NUTAHWA CBETOAMOL MOXET
BCMLIXWMBaTb, B 3TOM Cny4ae cnepyer
OTOWTU OT @HTEHHBI MHOWKATOPa Ha pac-
cToanmne 6onee 0,5 M. Ecnu BenbilwkK He
nNpexpawanTcs, UHOMKATOP YA4ansioT oT
BNeKTPUHECKWUX NPOBOAOE, BLITOBLIX 3nek-
Tpopasuonpubopoe MK yMEHBLLAIOT Pas-
MEpPbl aHTEHHbI. YYBCTBUTENLHOCTbL YCT-
POMCTEA MOXHO M3MeHATL noabopom pe-
auctopa R3 s npegenax 0,1...5,1 MOm.
[na aroro s3amex peaucropa R3 ycra-
HaBNWBAIOT [IBa NOCNEeaoBaTeNnbHo Coeau-
HEHHBIX Pe3ncTopa — MNOCTOAHHBIA CO-
npotuenexdueM 150 kOm 1 NepemeHHbIn
conpoTtuenesuem 4,7 MOm. Bpauwas nem-
XOK NEepeMeHHOro pesncTopa v nepeaBu-
ranck B6NM3M aHTeHHsl, nobueaoTca on-
TUMaNbHON YYBCTBUTENLHOCTH. Mameps-
10T CYMMapHOE COMNpPOTHUBNEHUE 3TUX pe-
3UCTOPOB M 3aMEHRAIOT UX OAHVM C COOT-
BETCTBYIOLLMM HOMUHANOM.

HanaxexHbi vHoukaTop cpabaTeiBaer
NPY NPUBNMXEHNM UNK NPOXOXAEHWM MU-
MO aHTEHHbi YeNOBEeKa Ha PacCTORHWUK 00
50 cMm. OH Takxe pearvpyeTr Ha 3apanb
cTarMdeckoro anektpuyectsa. [pu cHA-
TUM CEUTEPE WNK OOEeXAbl U3 UCKYCCTBEH-
HbIX TKAHEW Ha PacCTOAHUKM A0 1 M OT aH-
TE€HHbI CBETOAMO/, HAYMHAET BCNbIXUBATD.
Ecnm vHavKaTop ycTaHOBUTL Ha HEMETan-
NNYECKYIO [BEPb BHYTPY KOMHaThl, TOroa
yctpoucTteo GymeT npefynpexnarts, 4To
KTO-TO C APYroW CTOpPOHbL Npubnuanncs
K Apepy. [OCKOMbKY CUrHanu3auma cee-
TOBas, NO OPYryld CTOPOHY ABepu He By-
[ET CNbILLHO, 4TO YyCTPOWCTBO cpabortano.

Pegaktop — H. Hevaesa, rpagpuka — H. Hevaesa

A. MAMUYEB, n/o LLlatanoso-1 CmoneHckou obn.

l rpyLika, 0 KOTOpOoi NonaeT pevb, by-
[eT xopowum noaapkom peGeHky
# MOXET cTaTb OCHOBOW anfl paspaborku
pyTviX NoaoBHeIX KOHCTPYKUMIA. B otnm-
ws2 OT cBoero "cobparta” (CM. cTaTbio
A NeukvHa "INeKTpoHHbIA "Nay4yok” B
“Paaguo”, 2006, Ne 7, c. 53), koTopbli
TOMBKO MMWTUPYET OBUXEHWE nepeknio-
SMOLLMMUCA  CBETOAMOOAMM-HOXKAMM,
"pennaraemslin Bubponayyqok cnocobex
sepemewatecA no mobon rnagkoi no-
BOXHOCTH. B aBMXEeHUe UrpyLuKy npuBo-
&1 BubpoaBUrarenb, U3roTOBNEHHbIA U3
wanorabapuTHOro 3NeKTPOMarHMTHOro
e
Cxema yctpoicrea maobpaxena Ha
p=c. 1. Ha tpanauctopax VT1 n VT2 co-

BpaH reHepartop MUMNYNLCOB  TOKA.
Mpw NpoTekaxum ux Yepes obMoTky pene-

HL1 AN307EM VD1 KO102A X1

ya +

4?‘mx

+
VT3 KT315B

Puc. 1

eubpopeurarens K1 Akopb €ro MarHuTHom
CUCTEMBI NMEePUOOMHECKN TPUTArMBEETCA

LS
ci L_-
/ lR4 1813 K “TeB1
988

-y GB2
= 9B

K SNEKTPOMAarHUTy M BO3BPaLLAETCA B UC-
XO[HOE NONOXEeHWEe, MHBIMW CNOBaMK, BU-
6pupyeT. bnarogaps ToMy 4TO AKOPb CO-
NpUKacaeTca C NOBEPXHOCTBID, HA KOTO-
PO YCTAHOBINEH Nayyok, NocCneaHuia npum-
XOOMT B [BUXEHWE W nepemellaeTca no
HEe, u3gaean Wwenykn. Bpems, B TeqeHue
KOTOPOro reHeparop noakmoyeH k barta-
pesm nutarma GB1, GB2, 3anaer onHOBKU-
6partop, cobpaHHbii Ha Tpan3aucTope VT3.
B vicxogHOM cocTosHMKM koHgeHcaTop C2
B ero 6a30BOM Lenu pa3paxeH, TPaH3uc-
TOP 3aKPbLIT U NUTaHWe Ha reHeparop He
nopaetca. MNpu Haxatum Ha kHonky SB1
KOHOEHCaTOpP MrHOBEHHO 3apAXaercs,
Tpanauctop VT3 oTkpLiBaeTcs 1 reHepa-
Top HauvHaeT paboTarte, a urpyluka — rne-
pemewatecs. lNocne oTnyCKaHua KHOMNKW
KOHOEHCATOP MEeONEeHHO paspaxaercs
yepes 3MUTTePHLIA Nepexon TPaH3ucTo-
pa VT3 u peaucTtop R4, no3TOMy TPaHauc-
TOP NOCTENeHHO 3akpbiBaeTcA. Yepes He-
KOTOpOE BpemsA reHeparop nepecraer pa-

WUITIOIVHURVYH — ..OUTTvd.
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PALMO N2 6, 2007

GoTaTk U YCTPOWCTBO BO3BPALUAETCA B UC-
xoaHoe coctoaxHwe. Ceetogvon HL1 —
3NeMeHT reHepaTopa, KpoMe Toro, chny-
XKAT MHOMKATOPOM ero paboThl.
Bufpopeuratens W3roTagnMeBaldT M3
anekTpoMarHuTHoro pene P3CY. MNpu Bbi-
6paHHOM HanpsbkeHun nutanmn (18 B) no-
[onpyT pene ncnonHewmia PC4.529.029-00,
PC4.529.029-01, PC4.529.029-07 (cTa-
pbie HOMmepa nacnoproe PC4.524.200,
PC4.524.201, PC4.524.209 cooTBercT-
eenH0). ConpotueneHne OBMOTKM 3TUX
pene — 450...550 Om, Tok cpabaTmBaHmua —
30 mMA. BHavase akkypaTHO naccaTuxamm
unu  BGokopesamn  Pa3BaNbLOBLIBAIOT
W yOANAIOT anOMUHWEBLIM Kopnyc, 3arem
BbIBUHYUBAIOT BUHT KDEMNMEHUA K MarHur-
HOM CUCTEME KONOOKW C NOABMUX-

TENA, ero AKOPb A0MKEH KACATLCA NOBEPX-
HOCTW, Ha KOTOPYIO YCTaHOBNEH Nay-OK.

Bce ocraneHbie getanu ycTpoicTea
(KpOME KHOMKW W CBETOAMONA) MOHTUPY-
0T Ha NeYaTHon nnare na GonsrupoBaH-
HOro Marepuana, M3roToBfEHHOW MO Yep-
Texy, NpeacTaBneHHomy Ha pue. 3. NMna-
Ta paccyvuTana Ha yCTaHOBKY pe3ncTopoB
MIT wn koHpencatopoB K50-35 wnu ana-
NOrUYHBIX MMNOPTHBIX. Momumo KT315B
1 KT361B, B yCTpOMCTBE MOXHO NpUMe-
HUTL TPAH3UCTOPLI 3TUX cepuit ¢ BykeeH-
HblmK nHaekcamm I [,

WCTO4HMKOM NUTEHWA YCTPOWCTBA Chny-
XaT JBE COEOMHEHHLIE NOCNEeNOBaTENbHO
barapen (GB1, GB2) twnopaamepa 6F22
("Kpoxa™), norpetnaemMblil cpenHuiA TOK —

MAaCCOBYI0 KOpoOKY NOAXOASLLMX pasmMe-
poe. Ceetoguon HL1 1 kHonky SB1 BeiBO-
[OAT Ha NULEBRYIO Naxens. [InA coeguHeHns

K1

Puc. 3

HBIMM KOHTaKTaMK W YOAnsoT ee,
OTKYCWE NPOBOJNIOYHbLIE CTONKM,
K KOTOpbIM OHa npunasaxa. OrTky-
CbLIBAIOT M WECTb BLIBOAOE OT
KOHTaKTOB pene ¢ npoTMeono-
FIOXHON CTOPOHLI NAACTMACCOBO-
rO OCHOBaHMA, & OCTaBLUMECH nBa
(BbiBOABI OGMOTKWM) aKKypaTHO
crubaT nom NPAMBIM - YrIoMm
y OCHOB3HWA W yKOpauMBaloT Ao
3...4 mm. 3asepwaoT AopaboTky
HEBWHYMBAHMEM HA BUHT Kpenne-
HWUA pene NepexonHon BTyNku nm-
ameTpom 6...7 1 BuICOTON B Mm
C BHyTpeHHel pe3sboil M3. Bub-
poABuraTens rotoe.

Janee U3 nONOBUHKKW KOHTE-
Hepa "kMHaep-ciopnpuaa” v Ha-
HOYKW M3-T0L BUTEMMHOB WU3ro-
TaBNUBAIOT KOPNYC  MIPYLWKK
(puc. 2). Bubpopeuratens pac-
noNaratT B HEM AKOPEM MarHuT-
HOW CUCTEMLI BHU3 W 3aKPENNAIOT
BMHTOM M3, BBMHYEHHBIM B Nepe-
XOOHYIO BTYSIKY 4epes OTBepCcTMe, npo-
CBEpMeHHoe B LEHTpe AHA KOHTenHepa.
[ONOBKY BWHTE MackvpylT, Hanpumep,
NNAcTUAMHOM. [nA TOro 4tobbl Mrpywka
nepeMetuanace npu pabore subponeura-

10...15 MA. B pexume OXxXmaaHna OH npak-
TUHECKM PABeH HYNKD, NO3TOMY BhIKNOYa-
Tenb NUTaHWA HE NPeayCMOTPEH.
CmOHTUpOBaHHYIO niary Bmecte c 6a-
TapeaAMu nNUTaHWA MOMEeLLaIoT B nnacTt-

C Nay4ykom WCNoNb3yloT ABYXNPO-
BOAHLIA TMOKKIA LLUHYP.

Hanaxwsaxwe yctpoicTea ceo-
OMTCA K yCTaHOBKE XENaemoi 4acTo-
Toi konebanuid reqepatopa (nopnbo-
pom koHpewcatopa C1), anurensHo-
cTu ero paboTul nocne oOTNyckaHna
kHonk SB1 (nopBopom C2) 1, ecnm
HeoBXx0aMMO, ONTUMANBHOMD 3a3opa
Mexay AKOPEM U MarHUTONPOBOOOM
pene. ns yMeHbLLIEHWA 3330Pa BBO-
OAT NpOoKJIafky Mexy poidaramum
AKOPA — HaNpPoTUB TOro MecTa, rae
Ha HUX 3aKPEern/eHsl NNacTMaccoBLIe
TONMKATENN MOABUXHLIX KOHTaKTOB
pene — w1 noBepxHocTeD M-ob6paa-
HOMO YroslbHWK2 MarHWTHOM CUcTe-
Mbl, H2 KOTOPOM 38KPErneHs MarHu-
TONPOBOAb! KATYLLEK.

Ecnu OTkasatecs OT [o3vpoBa-
HURA BPEMEHU OBIKEHWUA Nnayyka, yc-
TPOWUCTBO MOXHO YNPOCTWUTb, MC-
KNO4YMB 0aHOBUMOpaTOop (3NeMeHTHl
VT3, R3, R4, C2) v BKNIOYMB KOHTAK-
Tl KHOMKK SB1 mexay Toukamm Aun B. Ur-
pylka B 3Tom cnysae OypeT peurarnes
BCE BPEMSA, NOKa HaxaTa KHOMKa.

Penaxtop — B. ®ponos, rpatguxa — B. @ponos,
¢oro — asTopa

Perynsartop mowHoOCTH
DJ11 HUSKOBOJILTHOU Harpy3ku

H. CAMCOHOB, r. Mocksa

PU MOHTaXe MUKpocxem BonbLioii

CTENeHU uHTerpaumm Heobxoammo
BbIOEPXUBEATL ONPEdEneHHbLIn Temnepa-
TYPHBIA pexuvm nainku. [na atoro Tpeby-
OTCA CNeLManbHbIA HW3KOBONLTHBINA Na-
ANBLHWK CO BCTPOEHHOW TEPMONapon, mMa-
MEPSIOWEN TEMNEPATYPY Xana, Ho Npu-
ofpecTn Takoil NanbHUK O0BONBHO Mpo-
6nemartuyHo. [opasno npowe HanTu
B NPOA3Xe HWU3KOBONLTHLIE MARNBHUKW
3MNCH, MNCH c pabounm HanpsaxeHnem 12,
24 vinn 36 B. HyxHoit Temneparypbi xana

B 3TOM CNy4ae MOXHO f0BWMTLCA LWMpoT-
HO-UMNynbcHbIM (LLIKM) perynuposaduem
OEACTBYIOLLEID 3HAYEHUA HANPAXEeHuA,
NoOBOAVMMOIC K HarpeeaTtenbHoMy 3ne-
MeHTy nasnoHuka. lNpennaraemoiid pery-
natop obBecneyueaer WKW ynpaenedHue
MOLLHOCTBIO HAarpy3ku ¢ paboumm Hanps-
xeHuem 36 B u notpebnaemoil mowHoc-
Tet0 ao 50 BT.

MpuHUMNUMansLHaA CxeMa YCTPOoNCTBa
npveeaexa Ha pucyHke. CobpaHo oHo Ha
KMOI-mukpocxeme KS61J1H2 (DD1),

npencraenaouen coboin Habop M3 wecTu
WHBEDTOPOR C NOBLILIEHHOM HArPY304HOM
cnocobrocTeio. OcHoBa perynatopa —
reHepaTop WMMMYNbCOB C Perynvpyemon
CKBaXHOCTBIO, BbINONHEHHBIN Ha 3NeMeH-
Tax DD1.1—DD1.3. Huakas yacrora kone-
BaHuit — okono 19 My — ewiBpana ¢ ue-
N MUHMMW3aLWKM HaBOMOK Ha KOHTPONb-
HO-U3MEPUTENBHYIO annaparypy, Haxons-
LYIOCA PAAOM C BNOKOM NUTEHKUA Nasnb-
HWka. InemenTol DD1.4—DD1.6 obpaay-
107 BydepHult yeunurens, yNpasnaowmin
CUNOBBIM KJTHOYOM HA TpaHaucTope VT1

MasAnbHUK BKNIOYAIOT B €ro KONEKTOPHYIO
uenb. MoWHOCTE perynvpyroT nepemex-
HbiM peaucTopom R1.

YcrpoicTeo cobparo Ha nnate paame-
pamu 20x60 MM, koTopas nomeulleHa
B NNactMaccoesi kopnyc. Nomumo cob-
CTBEHHO PErynatopa MOWHOCTH, B HEM



HaxXoOAMTCA Nnara NUTaHusa OT npuHTepa
"EPSON stylus color 400", npeacraensio-
L@an coboin MMNYNbCHLIA MCTONHUK C Bbi-
XOAHbIMKU HanpsxeHuamin +42 u +5 B.
MNPy NOAKNIOYEHUI K BBIXOLY YCTPOMCT-
Ba NasnbHMKa ¢ pabouum HanpaxeHu-
em 36 B ero mMOWHOCTbL MOXHO M3Me-
HATb B uHTepeane 10...107 % ot HomMu-
HaNbHOWN.

Mpy noBTOpeHun perynstopa MMK-
pocxemy K561JTH2 moxHo 3aMeHuTs ee
UMNOPTHLIM aHanorom CD4049A, auo-
osl KOA521A — nobuiMu M3 cepui
K521, KA522, tpaHauctop KTB29A —
nobeim 13 cepuin KT827, KT829, KT972
¥ T.N. (HEMpEeMeHHOe YCNoBMEe — OH
nonxeH nmetb Gonblion cTatMHecKuid
koapPULMEHT nepenasn Toka). Tpaw-
3UCTOP B NNAacTMacCoBOM kopnyce
(KTB29, KT972) weobxopumo cHabouTe
TEMNOOTBOAOM C MOWAALIO OXNaxaar-
Lieit NoBepXHOCTH He MeHee 6 cM’. B ka-
4ecTBe KNYa MOXHO UCNONL30BaTE U No-
NEBOW TPaH3UCTOP C M3ONUPOBEHHLIM 3a8-
TEOPOM M KaHanom n-Tuna, Hanpumep

+42B =

IRL530. Kongexcaropbl C1 u C3 — okcua-
Hele K50-35 unn aHanormyHLIe MMNopT-
Hule, ocTanbHble — KM. MNepemeHHsin pe-

c3
+5B K BwiB. 14 DD1 22£I'mt><J—+ CA—L
C1100mx10B <638 I2.2m
L oot keetnmz

C20,22m

auctop R1 — mo6oro tuna, Ho obssa-
TeNbHO rpynnsl A (C NTMHEAHOW 3aBMCUMO-
CThHO CONPOTUBNEHWS OT Yrna noBopoTa
ABUXKA) U B METannMyYeckoM kopnyce
(NpK MOHTaxe ero coemMHAIT ¢ o6LWM
NPoOBOAOM YCTPOWCTBA).

K Harpyane

ANeKTPOHHOoe cepaue

A. JIEMKMWH, r. Pa3aHb

T& WUrpywka-CyBeHup NpeacTasnser
coGoit LWMPOKO M3BecTHoe uaobpaxe-
e KOHTYP@ Cepaua, APKOCTL KOTOPOro ne-

puoouHeckn MeHseTcs. KoHTyp npeacrae-
NeH neyMs rpynnamm ceetoamonos. Ceeto-
[Moabl OAHOM FPYNNbl FOPAT NOCTOAHHO,

G A7 IR [R5 [)RY & A
/
() (@17 V1ox Ao Uiro € (3
HLT +|R9 THL8 HLty |+
10K o
HL1-HL14 erez | 2L
ATI3074M 22omex LS T
KT3102rM KTJIE%(M i R0 i
Puc. 1
681 CBETOANOAN ADY-
bs/ 5
I % HLtY 5 HLE P LZ& [Oif rPYNIMbl BCMbi=
' (ﬁ @* ”u& @ XUBAIOT, UMWUTU-
: : s 1.y pys ceppeuHbli
f‘m’%ﬂ @ Higk putm. Cseto-
— e
K RS aﬁf nvonbl  obeux
V2 g g v @’9 R rpynn pacnono-
A i _ XEHbl N0 KOHTY-
9“ &\ Rz M ;ﬁ pYy 4epes oguH.
w7 1 b A HLIO Cxema cyse-
g @ (25 o @ ' HMpa NpuBeaeHa Ha puc. 1. OcHoBa yoT-
' \ 7k v — i MEeTpUY-
HL5 @4' pOiCTBA — KNACCWU4ECKWIA CUMMETD
¢ ﬁ.t.ﬂ.— e Hblin MynsTWBUGpaTop, pabora koToporo
@, HEOOHOKPATHO ONUCLIBANACKL B NIMTEPaTy-
P DE M B NOACHEHUAX HE HYXOAETCA.
] 53 MOCTOAHHO BKNIOYEHHARA rpyrina CReTo-

nuonoe HLB—HL 14 nutaetcsa ot Garapewn
GB1 uepes peauctop R6. Pagv npocToTsl

WCTOYHWK NUTaHWA OOMKEH BLIAABETH
Hanpsxexua 5...15 (npu Toke o 50 MA)
w 40...50 B. Hamnyywwuin BapnaHtT — uc-

Nonb3oBaHue uMnNynscHoro Gnoka nu-
TaHWA 3aBOACKOr0 M3roTOBNEHUA (Kpo-
M€ YKa3aHHOro Bbile, noaonayT 6noku
NUTaHMA OT MHOTUX OPYrUX CTPYMAHBIX
NPUHTEPOB) UK CaMOAENBEHOTO.
MoMumo perynupoBaHna MOWHOC-
TW NaANbHUKA, ONUCaHHOe YCTPOWUCTBO
MOXHO NPUMEHWTH ONA perynupoea-
HUA YacTOTbl BPALWEHWA WNUHAENA
cBepnunku (Ans CBEpPNneHus oTBep-
CTWIA B Nnarax) c geuMrarenem Ha Ha-
npsxexue 24 B. B atom cnyksae em-
kocTb koHgewcatopa C2 cnepyer
yMeHbwuTh o 2000 nd (vacTora Ko-
nebanuin reHepaTopa NOBLICUTCA NPU-
MepHo no 2 klu), napannenbHo KOH-
nexcatopy C4 nogknouuMTe auon
KA213A (aHopom k konnektopy VT1),
a HanpPRXeHWe NUTaHUA Harpy3kum NOHW-
auTe ¢ 42 go 30 B.

Penaxtop — B. ®ponos, rpadwka — astopa

KOHCTPYKUMM NPUMEHEH OauH obumii pe-
aucTop. fpyrasa rpynna cBeToauoaoB
HL1—HL7 cnyxuT KONNeKTOpHOM Harpy3-
KO OpgHOrO M3 nned Mynstuewbparopa.
B peaynbrate obuias ApKOCTL KOHTYpa
“cepaua’ nepwogMmyeckn mexsetca. ba-
Tapen GB1 — pBa nocnepoearenbHo Co-
EAUHEHHDbIX albBAHW4YECKUX 3nemMeHTa
TUNopa3smepor AA 1nu AAA,

Bce petanu paamewiaioT Ha neyaTHoM
naare u3 OAHOCTOPOHHE PONLIMPOBAHHOIO
crexknoTekcTonuTa TonwmHoin 1...1,5 mm.
Yeprex neyatHOW nnatbi NokasaH Ha
pmc. 2, a un cobpaHHoro yctpoicrea —
Ha pMc. 3.

— K0. AHnpees,

[PesaxTop — . loposeuxwd, rpad
oro — asTopa
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CeeToamoaHas OTKpPbITKA

A. TKAY, r. Kocromykwia, Kapenns

MNpegnoxeHHOe aBTOPOM YCTPOHCTEO NO3BONSIET YKpacHTs O6GbIY-
HYO ro34pasuTeNbHYI0 OTKPBLITKY CBETOAMO4aMH, KOTOpbIe cHaYana
nocnefosaresibHO 3aXMUraioTCsl, 8 3aTeM TakXe MocnefoBarensHo
racHyT. Takas CBETOAMOLHAS OTKPBITKA MOXET CTarb XOPOLWMUM No-
AapKoOM UITN yKpaLeHUeM BeYEePUHKH.

Cxema YCTPOWCTBA NOKasaHa Ha
pwc. 1. Ha noruyeckux anemMedTax
DD1.1—DD1.3 cobpaH reHepatop nps-

1 NP NOCTYNNEHUW CNeAYIOLEro MMNyb-
ca reHepaTtopa BbICOKWIA YPOBEHb 3anu-
weTcA BO BTOPOA pa3paAn peructpa

DD2.1. fNononHurensHo CTaHyT CBETUTb
ceeToanoasl HL2, HL3.

Kaxgeiit nocneayowmin Mnynec ¢ Bol-
X0fa reHepaTopa "3axuraeTr” o{epegHbie
CBETOAMOAb!, M TaK [0 Tex nop, Noka oHW
HE Ha4YHyT CBETWTb Bce. Mocne aToro Ha
Buixone anemexdta DD1.4 ycraHoBUTCA
HWU3KUIA YPOBEHL M NPKU NOCTYNNEHUA MM-
nynsca reHeparopa Ha exodsl C perucTpos
B nepesid paspan Byaer 3anvcad HU3KuiA
ypoeeHs — ceetoamopn HL1 noracHer. 3a-
Tem nocnegosaTenbHO NOracHyT BCe CBe-
TOAMOAL U NPOLUECC NOBTOPWTCA CHOBA.

Bce peranu, kpome

Do2.1 R& 2Tk HL1 ;i;‘, CBETOOMOO0B, MOHTU-
o Re [ 1—rxhes /"D.D PYIOT Ha NevaTHoM nna-
er\\—"-.m - g 2 S HLZ= A, | T& 13 0AHOCTOPOHHE
e C| o [0 I_-_;——Q:]RT 'S — 4 GONBrMPOBAHHOTO
i R HL3=#, | CTeknotekcronuTa Ton-
o ) |;¥‘ - b wmHoi 1 MM, Yeptex
EI HL4 /I nnaTtel NpegcTtaened Ha
s puc. 3.

LE2 "
\ HLSQ? B ycrtpoiicTee npu-
) MEHEHB  PE3UCTOPLI
HLE — 7y | MNT, C2-23, koHpeHca-
C3 0,047 m | '*——@7-" Topel — K10-17, Bikno-
: I HLH; yatens — noboi Mano-
$-%K seie. 14 DD1, swie. 16 DD2 DD22 R6—R10 2,2« (P —1 reGapumhsin, ceerommo-
Sk i TH3 . HL%;\& bl KPACHOTO LIBETA CBe-
T J - all ) B _ BH—1 venns  KUMO24A-K,
o L 1o 5 13 -[Qﬁw _ HL?,-\& KWUMNA246-K. Nockonkky
- sA1 | 0,047 mk 14l 4124 SR @ HEKOTOpbLIE CBETOAMOAbI!
—L"Bm L R R1127k HUUN 7 | exnmoueHsl napannens-
— —g-p= KBbig. 7DD, ebia. B DD2 ) HO, TO NpeasapuTenbHO
wx cnepyet nopobparb
DDA 4 I nMo APKOCTU CBEHEHHS.
] VMKpOCXEMbl  Cepuii
& 9 K561 3ameHMbl aHano-
DD1 K561MA7 >_51_I ramMu ua cepuit 564,
DD2 K5611P2 HO CnegyeT y4ecTtb, 4To
| war BbIBOAOB MMKPO-
cxem cepun 564 eppoe
Puc. 1 MeHblue, Yem y K561,

MOYIrOfibHbIX MMNY/IECOB C 4aCTOTON cne-
noeanns okono 5 Ny, Mukpocxema DD2 —
COBWUIOBLINA PErUCTP, OHA UMEET ABE 0au-
HEKOBbLI€ HE3EBUCUMBIE CEKLIMM MO HETbI-
pe pas3psaa B kaxaon. K esixopam pervc-
TPOB Yepes TOKCOrpPaHW4MBaloWMe Pesu-
cTopbl R4—R11 nogknoyeHsl CBeTOano-
abl HL1—HL14, obpasyiowme Ha OTKpbIT-
K& KOHTYP CMMBONUYECKOro n3obpaxeHuns
cepoua (pue. 2).

Mocne nopauv NATAKOWEro Hanpaxe-
HUA UMMNYNBC BLICOKOrO YPOBHS, GopMu-
pyemueiid uensio R3C3, nocTynaer Ha Bxo-

. nbi R peructpos DD2.1, DD2.2 u ycraxae-

NIMBAET HA WX BbIXOLAX HWM3KMA YDPOBEHbL.
CeeToguoabl He CBETAT, HA BuIXOOEe 3ne-
meHTa DD1.4 — BLICOKUIA YDOBEHL, KOTO-
pLiA nogaetcs Ha Bxop, D pervctpa DD2.1.
Mpw NOCTYNNEHMM MMMYNLCA C BLIXOOA re-
HepaTtopa Ha exoas C pervcTpos npovc-
XOOMT 3aNvChk B NEepBLii Paspag ypOoBHA,
KOTOpHIA NpucyTCTBYEeT Ha Bxome D —
B [@HHOM Cny4ae BbiCOKOT0 — M 3a8nvch
BO BTOPOI paspAg YPOBHS, KOTOPBIA Npu-
CYTCTEOBA/1 B NEPBEOM pa3spsae A0 3Toro.
Moatomy ceetoomon HL1 Gyper ceetuTs,

noaToMy NpUaeTca nu-
60 M3MEHWTL PUCYHOK
NeYaTHbIX NpoBoOaHA-
kOB, nuMbo wmcnonbao-
Batek ONA COEOWMHEHMA
ELIBOLOB C NEYATHBIMU
NPOBOAHUKAMK OTPE3KM
TOHKOTO  MOHTEXHOro
npoeofa B TennocToMm-
KO n3onsauun. Kpome

TOro, MUKDOCXEMY
K561J1A7 moxHo 3ame-
HUTb Ha  K5B1NES.

Angs nuTaHua uenonb3o-
BaHbl OBa nocnenoBa-
TENLHO COEOMHEHHBIX
NMTUEBLIX FANLBAHWYEC-
kux anementa CR2016.

Brewwnuit Bug co-
6paxHoi NeyaTHoU Nna-
Tel npegcTaeneH Ha
puc. 4. BuiBogpi Muk-
pocxemM, pPe3ncTOpoR,
KOHOEHCATOPOB YyKOpPa-
4MBAIOT M MPUNanBaIoT
HENOCPeACTBEHHO K
KOHTAKTHBIM  NNoWwan-



Mepembiy-
K1, M30bpaxeHHble Ha puc. 3,
U3rOTaBNMBaOT W3 XECTKOro

C NOMOLULID CKOBLI.

MY>XEHOro NpoBoAa AUamMeTpom
0,4..0,5 Mmm w1 BnausawT CO
CTOPOHBI YCTAHOBKW AeTaneit.
MNopRook w3roToBneHus ycr-
poiicTea cneayoumin. B oTkpoiT-
Ke [enalT OTBepCTMA O Bbi-
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XaM CO CTOPOHBI NMEYaTHLIX NPOBOAHUKOE.
3nemMeHTsl NuTaHMa GUKCUPYIOT Ha nnaTe

KIKO4HATeNs NUTaHKA U CBETOAMO-
108, KOTopbie 00pasyioT euibpaH-
HEI pUCYHOK. CMOHTUPOBaHHYHO
nnary NpUKNEWBAIOT KIEEM WK
[BYCTOPOHHEA NUNKOR NEeHTOoR
K OTKpbiTke. CeeTogmoab BCTaBnsioT B OT-
BEPCTUA B OTKPLITKE, 3aKPENNsioT KAEem

KSBIAT - o

)

W COBOMHRAIOT MX BLIBOALI C KOHTaKTHLIMKU
NNoLWAaAKaMM Ha nnare oTpe3kamMmn TOHKOro
rmBKOro MOHTaXHOTO NpoBoda. 3ateM nna-
TY WU COeMHUTENBHLIE NPOBOAA CBEPXY 2a-
KnenealoT Bymaroi nopxogallen GakTypb
1 pacugeTki. O6LLan TONWWMHA NNaTwl ¢ Je-
TANAMN — HECKOMNEKO MANNMMETPOB.

Qopmy pPacnonoXeHus CBeTOAMOAOB
W LBET WX CBEYEHMA MOXHO WU3MEHATh
B COOTBETCTBMM C Ha3HAYEHUEM OTKPbIT-
Ku. Hanpumep, ans HOBOroaHWX NpasgHu-
KOB MOXHO NPUMEHUTL CBETOAMOALI 3e-
NEHOrO LUBETA CBEYEHWS, PacrosioXme uMx
B BUIE ENOYKM.

Penaktop — H. Hevaesa, rpacgwka — H. Hevaesa,
¢oro — aBTopa

LLlapmaHka

M. HEYAEB, r. Mockea

Onucanne My3biKanbHOH WUIPYLUKW, UMUTHMPYIOLLEH LapMaHKy,
6uin0 onybnukosaHo 8 "Pagmo”, 2006, Ne 11, c. 55. [ns ee nuranms
#CrONb30BaHbl ranbBaHWYecKUi 3N1eMeHT U 3NeKTPoOABMraTens ¢ pe-
AYKTOPOM OT 4ETCKOA MEXaHNYeCKOW MrpyLwiku, paboTaowmnn B re-
HepaTopHOM pexwume. ABTOp npegnaraeMoil ctarbh B Ka4ecree UC-
TOYHMKA 3NIEKTPO3HEePruh UCMNONbL3yeT WaroBsii 3N1eKTPOABHraTens
OT KOMMBIOTEPHOro AUCKOBOAA, YTO No3BonaeT oboiTHCes 6e3 rans-

BaHNYECKOro aneMeHra.

Xema lapMaHkn NokasaHa Ha puc. 1.
B Heil ucnons3aoead waroesiit peura-
YBNb OT AMCKOBOAA TMBKMX AMCKOB Auame-
Tpom 5,25 proiima. Takve QMcKoBOab! B Ha-

nocneposarencHo. Ctatop M potop —
MHOFOMOSKCHLIE CO BCTPOEHHLIMI NOCTO-
AHHBIMK MarHuTamu. Takoi geuraTens Xo-
powwo paboTaeT B reHepaTopHOM DEXWME,

VDI-VD4
21 327661y LIy D81
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Pwc. 1

LTostee BPEMA NMPakTUHECKW BbilunK U3
WOTREGNEHUR, HO UX ELUE MOXHO HainTu,
» pasobpas, — pobbiTe LWAroBLIA OBUra-
. OH cOpepXuT HECKONbKO CTATOPHLIX
MWOTOK, 4acTb M3 KOTOpbIX coeaMHeHa

noTOMY 4TO NPY NEPEeMELLEHUA MarkHuTa
poTOpa PSAOM C NOMKCoM craTtopa B 0b-
MOTKE BO3HUKAET MMNYNbC HanpskeHwus.
Tak Kak NnoMocoB MHOrO — HECKONLKO ae-
CATKOB, TO 3a oM+ 060poT poTopa Ha 06-

MOTKaX BO3HUKAET CTONLKO XE MMITYNLCO.,
no3TOMY BpaLLaTh Er0 MOXHO MefIeHHO.

Ha puopHom mocte VD1—VD4 u crna-
XuBalolem koHaeHcatope C2 cofpax
BbINpAMUTENL. [N8 yMEHLLUEHWA NOTEPL
B HEM MpUMEHEeHbl auoabl ¢ Bapbepom
LWotkn. Peauctop R2 u ceetoamon HL1
ofpa3syioT napameTpuyeckuii crabunuaa-
TOp HaNPsXeHWA [1s NUTaHUA MUKpPOCXe-
mel DD1. CeeTopmop, OQHOBPEMEHHO Bbi-
NonHAeT GYHKLMK MHOMKATOPa Hanpsxe-
Husa. Mukpocxema DD1 (YMCB-08) — my-
3blKanbHblil CUHTE3aTop, B KOTOPOM 3anu-
CaHbl BOCEMb MY3blKaNbHbIX PparmMeHTos.
Ha tpaHaucTtope VT1 cobpaH ycunurens-
HbIA Kackaf, Harpy3ka KoToporo — OfuH
WnK aBa napannenstHo coeuHeHHkIe Karn-
CIONM OT BLICOKOOMHbIX TOJIOBHLIX Tene-
donoe TOH-2. Llene R1C1 cnyxur ans
HOPMUPOBAHUA CUrHaNA CMEHBI MENOAWIA
NP Kaxa0M 3anycke LwapMaHki.

MNpu BpaweHun poTopa pABWraTens
B OOMOTKE BO3HMKaeT MNepemMeHHoe Ha-
NPsXeHue, KOTOPOE BLINMPAMAETCH ¥ No-
CTYNaeT Ha yCUNUTENbHLIM Kackan v yepes
cTabunn3aTop HanpsXeHUA — Ha MUKPO-
cxemy DD1. CeeToamop, CBETUT, CUrHann-
3UPYA O HANWYUKW HANMPSHKEHWUA NUTaHKA,
W 3ey4nT Menoaus. MNoka poTop Bpawaror,
Menofus Nepuofuyeckn NOBTOPAETCH.
CKOpOCTb BpaleHus MoxeT BbiTb He-
60nbLWOI, BMNONHE AOCTATOYMHO OOHOro
obopota B cekyHay. Ecnu ee yBenuuuTs,
TO HaNPAXEHWE Ha BLIXOLE BLINPAMUTENS
TaKxe yBenuuuics, a rpoMKOCTL cMrHana
so3pacter. [lpy OCTaHOBKE BpalleHus

% 2002 '9 3N oullvd
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BOCNPOM3BEAEHNE MENOAUK NPEKPATUTCA
v koHpeHcaTopbl C1, C2 paspapsaTcs.
Ecnv nocne HeGonblioro BpEeMEHHOo
uHTepeana (5...10 ¢) HauaTe BpawaTe po-
TOp ABUraTens, HanpsxKeHue NUTaHus no-
CTYMUT Ha MUKPOCXEMY, HO HU3KWIA YPOBEHb
BPEMEHHO COXpPaHUTCA Ha KOHOeHcaTope
C1 » MMKpOCXEMa cpearvpyeT Ha 370, Kak
Ha KOMaHay cMeHbl Menoauun. Yepes ponu
cekyHabl koHaercaTop C1 3apaanTcs, uno-
ATOMY NpWU [anbHEeNllemM HenpepbBHOM
BpaLLeH1 CvmeH Menoauu He Gyper.
EONBLUMHCTEO AETANEN MOHTUPYIOT Ha
neYyaTHoW NnaTe M3 OJHOCTOpOHHE GONb-
MMPOBaHHOIO CTEKNOTEKCTONUTA, HepTex
KOTOpPOW noka3aH Ha pwuc. 2. [nary
(puc. 3) C NOMOLLLIO TEPMOKNES N He-
BONLLLMX CTOEK 3aKPennsaioT HENOCPeacT-
BEHHO Ha apurarene. K Hemy aTum xe kne-
eM npuknemeawoT kancionu BF1, BF2.
Ha ock poTopa npukpennsioT pyyky ans
BpaLLEeHUs, caenate 370 MOXHO C MOMO-
LLBIO 3MNOKCUAHOTo Knes. BHeLHWI BUA co-
6paHHOoro yCTpOMCTBa NoKasaH Ha pmc. 4.
B yCTPOCTBE MOXHO NPUMEHWUTL KOH-
neHcatopbl K50-35 unu aHanormyHbe mm-
NopTHLie, peaucTtopsl — MITT, C2-23, P1-4,
avoasl VD1—VD4 — nioGbie manomouw-

R4 10K

Puc. 5

Hble  BLINPAMWUTENb-
HblE, XenaTtensHo ¢ 6a-
peepom WoTkn, TpaH-

auctop — KT315,
KT3102 ¢ niobuim Gyk-
BEHHBIM  WHABKCOM,

ceetoguon — nwoboi
manorabapuTHeid kpac-
HOrO LUBeTa CBe4YeHus,
Hanpumep, AN307BEM, KWUMNAO24A-K,
KNO246-K. Mukpocxema DD1 Ttakxe
Mmoxer BuiTe nwoboih 13 cepun YMCB,
HO 4ucno menogmia Bynet apyrum. Tene-
$OHBI  UCNONL30BaHB  BBICOKOOMHLIE
(TOH-2), ecnM NPUMEHWTL HWU3KOOMHLIE
(50...200 OM), TO MX Kanclonu COBaNHSIOT
nocnepoBaTensHo W BKTIOYAKOT nocneno-
BaTENLHO C HUMK PE3UCTOP CONpoTUBNE-
Huem 51...200 Om. Tak kak y Lwarosoro
OBUMaTens HECKONbLKO BbIBOLOB, TO 3KC-
NepyMeHTanbLHO BuIBUPAIOT ABa M3 HUX,
Ha KOTOpLIX NPpY BpalLeHuy potopa bypet
MakcuMalibHOE 3Ha4YeHue NepemMeHHOro
HanpskeHus. Ha nnaty ans MUKpOCXeMbl
DD1 xenatenbHO CMOHTUPOBATL NaHE b,
370 NO3BONUT NPOBOAMTL BHICTPYIO YyCTa-
HOBKY MMKPOCXEM C ApYrMKU MENOAUAMMN
W TeM CaMbiM Ccaenath peneptyap wap-
mauku Gonee paasnoobpasHeiM. Mopbo-
poM conpoTueneHus peauctopa R1 po-
OMBAIOTCH YCTOMYMBOIA CMEHbI Menoamu
npy KpaTKkoOBPEMEHHOW OCTaHOBKe (Ha
5...10 c) BpaLueHua poTopa ABuraTens.
Ecrnn esamen koHpeHcaTopa C1 ycra-
HOBMTb  PE3MCTOp  CONpOTUBIEHWEM
10...100 kOm, a B3ameH peauctopa R1 —
KHOMKY C CAMOBO3BPATOM, TO HAXaTHEM Ha

D2 KS61/1ES

-
K Bb16.5 D01 -E-.,.‘{ 8616.7 DD2

19

B TEEW,
CRK 12140
AN RPAD
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+11 1OMKXE3 B Gy
KT3156
cy H 66166 D01

10MKXE3 R

K Bb16.14 DD2

HEE CMEHOWH MENoaMA MOXET yNpaenaTs
wapmaHuwk. Coenars Takylo CMEHy aBTo-
MaTUYECKOK NPK HENPEPLIBHOM BPaLLEHUW
poTOpa MOXHO, EC/IW B YCTPOWCTBO BBECTH
reHepaTop MMNyNLCOB Ha NOTMHECKUX 3ne-
meHTax DD2.1, DD2.2 ¢ knio4om Ha TpaH-
anctope VT2 (puc. 5). B atom cny4ae
B NPOLecce BpaLleHWUsa poTopa ABuraTens
rerepartop 6ynet paboTarh U Ha ero BbiXo-
ne (ebieog 4 DD2.2) nepuonuyecku byaer
NOSBAATLCH BLICOKWIA YPOBEHb, KOTOPbIM
yepes auppepeHumpyouyio uens C4R6
nocTynut Ha 6a3y TpaxaucTopa VT2, oH Ha
AONN CeKyHAabl OTKPOETCH, W YPOBEHb Ha-
npsbkeHua Ha ebieoge 6 mukpocxemsl DD1
CTaHeT BLICOKUM. B 3TOT MOMeHT u npo-
W30HAOET CMEHE MENOLMK.

JKenaemyio NepuoaMiHOCTE CMEHbI Me-
JIOAMM MOXHO YCTaHOBUTL NOAGOPKO#t KOH-
neHcaropa C3 v peauctopa RS, npu yeenu-
YEHMW WX HOMMHANOB pPacTeT U Nepuop,.
Mukpocxemy KS61JIES mMOxHO 38MeHUTb
na K561JIA7. Tak kak 3T MWUKPOCXeMbl
paccuiTaHel Ha paboTy npu HanpsxeHud
nuTanus o1 3 40 15 B, TO npu HANpARXeHUH
Ha ceetopmone HL1 1,8..2 B oHW moryT
pabortate HeycTonyMeo. B 3tom cnyyae
B YCTPOWCTBO HEOOXOAMMO BBECTW ELUE
OfMH TaKOW Xe CBETOAMO[, BKIIKHUE Ero
(aHopom k RZ) B paspbie npoBOAHWKE,
wayulero ot pesauctopa B2 k ceetopmony
HL1, peauctopy R1 u BeiBOAaM 5, 13 Muk-
pocxembl DD1. Buisog 14 Mukpocxembi
DD2 coepumHsailoT C aHoA0M AONONHUTE b=
HOro CBETOAMOLA.

Penaxtop — H. Hevaesa, rpachuka — 0. Avgpees,
¢oro — B. Mycuska




Tarimep "NecoyHbie Yachbl™
A. MAMUYEB, n/o LaranoBo-1 CMoneHcko# obn.

lNeco4yMbie Yacbl ABASIOTCH O4HWM M3 BapWaHTOB Takimepa. OHu
npegcrasnsoT coboii ABa cTeKnaHHbIX cO00BLarLMXCA KOHyca, CO-
e4MHEHHBbIX BePLINHaMH, B OQHOM HACbINaH MeNKui NecoK B TaKkoM
konuyecrTee, 4Tobbl OH nepecsiNanca B APYron 3a onpegeneHHbid
HWHTepBan BpeMeHH. ABTop paspaboran 3neKTPOHHbIA Talkmep co
CBETOANOAHON MHANKALUWEH, KOTOPLIA nMUTUPYeT paboTy NecoYyHsix

Yacos.

:BnexrpoHHuﬁ Taitmep cobpaH Ha nByX
OAMHAKOBLIX MUKDOCXEMax ABONHYHbIX
CHETYUKOB, A B KAYeCTBE MHAMKATOPA Npu-
MeHeHbl 15 CcBeTOAMOQOB, KOTOPLIE pac-
nonoxeHsl B ¢GopMe paBHOCTOPOHHEro
TpeyronbHWka. B TeueHwe otMmepsiemoro
0Tpe3ka BpPEMEHM HYUCNO CBETALLMXCS
CBETOAMOAOB ymeHbliaeTcs oT 15 go 0.
Mpr aTOM O4EPEAHOCTE UX NEPEKTIOHEHIA
WMUTUPYET NepechinaHue necka B valle.
Cxema Taiimepa nokasaHa Ha puc. 1.

KOMMYTUDYIOT JIBE pynnbi CBETOQWMOAOB
HL4—HL7 1 HL9—HL 15 cCOOTBETCTEEHHO.

Ha mukpocxeme DD1 cobpan keapue-
Bbiit reHepartop ¢ YactoToi 32768 Tu. Um-
NynbCHl C 3TOM 4acTOTOM NOCTYNalT Ha
BHYTPEHHWIA [BOMYHBIA CHETHUK, U Ha Bbi-
sopax 15, 1, 2 u 3 Mmukpocxemsl DD1 ¢op-
MUPYIOTCA MMMyNbLCHE C HacToToR cnepo-
BaHus 32, B, 4 n 2 Ny COOTBETCTBEHHO.
B zaBucUMOCTM OT NOAKNKOHYEHUA amuona
VD1 k mukpocxeme DD1 Ha BeiBog 11 Mu-

TaHWA Ha CBETOAMOMbLI HENOCPEACTBEHHO
(HL1—HL3) wnu 4epes TpaH3uCTOpbI
{(HL4—HL15). Kpome Toro, curHan ¢ Bbi-
Boga 15 mukpocxemul DD2 GnokupyeT pa-
6oTy cyeTYMKa MO UCTEYEHUWU 3aAaHHOTO
WHTEpBana BpeMeHu.

Mocne BKIKHEHWA NMUTaHWA KOHOEHCa-
Topbi C1 1 C4 HaumMHaIOT 3apsaxaTtbCs Yepes
peauctopel R1 u R4 cOOTBETCTBEHHO.
Mpwn atom Ha exonax R mukpocxem DDA1,
DD2 ofpasyercs BLICOKWIA NOrMHECKMI
YPOBEHb, 4TO NPUBOAMT K YCTaHOBKE CHET-
YUKOB MMKPOCXEM B COCTORHME C HU3KMM
YpOBHEM Ha Bcex Bbixoaax. CeeTommombl
HL1—HL3 Bknio4eHbl, 8 Tak KakK TPaH3ucTo-
pbi VT1, VT2 OTKPbITHI, TO BKAIO4EHLI U CBE-
Toanonsl HL4—HL15. Takum obpasom, Bce
ceeToauoas BynyT CBETUTE U HaYHeTCH OT~
CYET BPEMEHHOro uHTepeana. MNpw noa-
KnoveHu apuona VD1 k euieopgam 15, 1,2, 3
Mukpocxemsl DD1 3TOT uHTepean MOXer
6T 30, 120, 240, 480 C COOTBETCTEEHHO.

Mo mMepe NoCTYNNEHWA UMNYNLCOB Ha
BXOf cHeTyuka Mukpocxems DD2 Ha ee
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K SA1 Bbigofax 4, 6, 14 1 13 usameHATCA noru-
vDZ-VD7 YECKWe YPOBHM W YUCNO CBETALUMXCH CBE-
KAI5226 AL €5 R19* ToaMoaos ymeHslwaetca ot 15 oo 0 B Te-
0,047 MK Cﬂfﬂ%% - 200 YeHWe YCTaHOBNEHHOID WMHTEpBana spe-
vz meHu. Mo ero okoHuyaHun Ha ewiBopne 15
K bsi6. % .ﬂfz_}é_ cé ‘%‘ﬂ"m RI|CTZ .‘ BA1 mukpocxemsl DD2 nosBuTCA BLICOKWIA
Vi 1 a1 YPOBEHb, KOTOPbIA 4epe3 peauctop RS
K 6666 DJ2 HJ R13 "d[ ) IV h’g’gf B NOCTYNUT Ha BXOM, CHETYMKA, M OTCHET Bpe-
10K z 29 15 MEHW npekpaTuTcA. [ns NoBTOpHOro 3a-
K Bb16.14 D2 ‘3"‘ Sli z o 1 Vg nycka TaiMepa HeoBXooMMO BLIKITIOHUTD,
N R1% 560 K R1B KT36186 a 3atem BKIIOYUTE Bbikniouatens SA1. Ec-
K 6ui6. 13 opz ¥05 10K nm peauctop R5 He ycTanaenueato, Tai-
-l 1 Wos > R15 110 K mMep Gyaet paboTark NOGTORHHO.
R1z I | D, K B818.8 DD3 Y1o6kl N0 OKOHYAHWK YCTAHOBNEHHOTO
270K Vo7 R1E 110K T —-— WHTEpBaAna BPEMEeHW pasnasanca akyc-
TUHECKMWIA CUrHan, TalMep MOXHO gonon-
Puc. 2 = HWUTb TOHaNbHbIM 3BOHKOM, CXema KOTO-
poro nokasana Ha pMc. 2. Ox cobpaH Ha
B HEM npuMmeHeHbl MMKpPOCXeMbl  kpocxembl DD2 6ynyT nocTtynate MMmnynb-  Mukpocxeme DD3 u neyx TpaHawcTopax.

CD4060BE, B coctae kaxaoi U3 HUX BXO-
auT 14-paspsagHbiil ABOWYHBIA CYETYMK
W yanbl ons noctpoerus RC- unu kBapue-
BOro reHepartopa. Tpassuctopol VT1, VT2

Cbl C COOTBETCTBYIOLEN HacTOTOR. B Muk-
pocxeme DD2 ucnonb3yetcs ToNLkO nBO-
W4HbIA CHETHMK, BbIXOAHLIE CUIHANBI KOTO-
pOro CRyXaTt ans nogaqu HanpsxeHua nu-

Ero nogknioyaloT K BeiXxoAam MUKpOCXe-
mbl DD2 1 nuHuam nutanua. MNoka uoer
OTCHYET UHTepBana BpeMeHW, XoTA Obl Ha
OAHOM M3 BLIBOQOB MUKpocxemel DD2
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nnaramu NPoBOAAT C NOMOLLBLIO
W30NMPOBAHHLIX NPOBOAOE, NPK Xe-
NaHum MX MOXHO 06beauHUTL. YT1o-
61 Talimep Gbin NOXOX HA NMECOYHbIE
Yachl, NnaTty pasmeliarnT B y3KOW
CTEKNAHHOM  WNU  NPO3payHoi
nnacTMaccoeoil 6aHke C KPbILLKOMA,
Ha KOTOPOM yCTaHABNMBAIOT BHIKNIO-
yatens SA1, a AnNA NPoOXOXAeHUs
aKyCTUYECKOr0 CUrHana ceepnsaT
OTBEPCTUA.

B ycTpoOHCTBE NPUMEHEHBI PE3NC-
Topsl OMAT, C2-23, npuyemM R3 co-

CTaeneH W3 4YeTbipex pe3nucTopoB
MEHBLUEro HOMMWHanNa, BKNOYEHHLIX
nocnenoearensHo, KOHOEHCATOPbLl —
K10-17. JonycTimo vcnone3oBaHue
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NPUCYTCTBYET HU3KWIA YPOBEHb, NO3TOMY
oauH MK Heckoneko auonos VD2—VD5
OTKpbITE, RC-reHepartop Mukpocxemsb
DD3 He paBotaer 1 akyCTUHECKOro CUr-
Hana HeT. Korpa Bce ceetoauonsl norac-
HYT, Ha Karofoax Kaxaoro ua AWO0B
VD2—VD5 Oynet BLICOKWit YPOBEHb M
RC-rexepatop HayHeT paboTaTts. Beixon-
HBIE UMMYNBCHl 3TOr0 reHepaTopa NocTy-
MAT HA BHYTPEHHMWIA CHETHUK MUKPOCXEMBI
DD3 u 4epe3 peauctop R17 Ha Gasy
TpaHuaucTopa VT3. OH oTkpbiBaeTcs,
HO ecnu TpaHaucTop VT4 3akpoiT, TO cur-
Hana Het. Mo Mepe c4eTa UMNYNLCOR re-
Hepartopa norudeckne ypoBHU Ha BLIBO-
nax 6, 15 u 1 mukpocxemesl DD3 nameHs-
I0TCH, MO3TOMY K 4acToTo3afaloim
anemeHTaM redHepatopa (C6, R13, R14)
yepes nuogbl VD6, VD7 noacoeguHRIIOTCH
peaucTtopel R15, R16, u ero vactota 6y-

[eT U3MeHATLCA B HeBOoNbLUMX Npeaenax.
Korna Ha eeiBoge 1 mukpocxemsl DD3 By-
[eT NpUCYTCTBOBaTe HWU3KWUIA YDOBEHD,
TpaHsucTop VT4 OTKPOeTCH M 3a3BY4MT
CWUrHan, 4acToTa KOTOPOro MeHseTcH.
Mockoneky TpanaucTop VT4 nepuogue-
CKM OTKPLIBAETCH M 3aKPbLIBAETCH, CUrHan
6yneT npepsiBUCTHIM. Mpogonxurens-
HOCTb 3BYYaHWSA CMrHana 3aBucuT OT yC-
TaHOBNEHHOro MHTepeana BpemMeHwn 30,
120, 240 unu 480 c » coctasut 2, B, 16
unu 32 c COOTBETCTBEHHO.

Detanu taimepa, kpome Gatapeu n
BblknioyaTens SA1, MOHTUPYIOT Ha ne-
YaTHOW Nnare U3 O AHOCTOPOHHE GOoNbrn-
POBaHHOrO CTEKNOTEKCTONUTa TONLM-
Hoi 1...1,5 MM, YEpPTEX KOTOPOI NOKasaH
Ha puc. 3. YepTtex nevatHol nnarsl,
Ha KOTOPOM MOHTUPYIOT AeTanu 3B0HKa,
nokasaH Ha puc. 4. CoeguHerns mexay

Boiknouatens — noboi manorabapur -
Hbiil Ha ABa MONOXEHWA, AMHAMWYEcKan
ronoeka — nioban ManorabaputHas, Ha-
npuMmMmep, OT coTosoro TenedoHa, conpo-
Tuenexduem 30 Om u 6onee. NurtaioT yoT-
POWCTBO OT TPEX ranbBaHW4eckux ane-
MEHTOB TUNopasmepa AA unu AAA, co-
€AMHEHHBIX NOCNeN0BaTENBHO.
| Or penakumm. LU MOBLILLEHUS YCTORM-
| BOCTY paboTs! Taimepa HeoOXOAMMO MeXay
| NMOCOM MUTaHMR 1 O6LLAM NPOBOSOM yCTaHO-
| BMTbL OKCHAHBIA KOHAEHCATOP EeMKOCTHIO |
 10...33 mrD Ha Hanpsxenne he MeHee 6,3 B.
' [0 ynpowerms cxemb BLIBOAL! 12 BOEX MUK-
| pOCXEeM MOXHO 0ObLERMHITS, a anemeHTs! C4, |
| R4, C5, R12 uoKkmosmTs.
|

L - ——— _—

Peanaxtop — H. Hewaesa, rpagwka — 0. AHgpees
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Bopuc CTEINMAHOB (RU3AX), r. Mockea

P acrnpocTpaHeHue PagMoBONH Ha fank-
HWE paccTofHWUA B AManasoHax KopoT-
KX BONH 0BYCNOBMNEHO, KaKk M3BECTHO, Ha-
nMHnem B MoOHochepe 3eMnn HECKOMBKMX
PEryNApPHLIX CNOEE C MNOBBLILWEHHOW KOH-
ueHTpaumen aneKTpoHoR. Camblil HUKHWIA
cnoi D pacnonoxeH Hag, NOBEPXHOCTLIO
3emnu Ha BeicoTe 60...90 kM U cyLecTBY-
ET TONBLKO B AHEBHOe BpemMA. Cneayowmin
cnoi E MMeeT mMakcumanbHyo KOHUEHTpa-
UMI0 3NEKTPOHOB Ha BeicoTe 100...140 km.
W HakoHew, cnon F 3aHuMaeT BbICOTHI
npumepHo ot 200 po 400 kM. Mckpuenss
CBOK0 TPaekToOpMio B MOHM3NPOBAHHLIX
cnosax ("oTpaxancek” OT HMX), PaaMOBONHbLI
DV OnpepeneHHsLIX YyCNoBUSAX MOMyT BO3-
BOALATHCH K NOBEPXHOCTIA 3eMNn Ha 3Ha-
WITENBHOM yaaneHuu oT Nepeaaryuka.
“4acToTbl, Ha KOTOPBLIX 3TO MPOMCXOOMT,
3ABMCAT OT INEKTPOHHON KOHUEHTpauwn
® C/IOAX W MEHRAIOTCA B 3aBMCMMOCTW OT
SOEMEHW CYTOK, CE30HA, LWMPOTH 1 OT 06-
WEr0 YPOBHS CONHEYHOM aKTWBHOCTH.
3 rofibi ee makcuMyma npoxoxaeHue pa-
AOBONH ECThb NPaKTUYECKM Ha BCEX BbICO-
»UMACTOTHBIX KOPOTKOBONHOBLIX AManaso-
wax. Ho ceitdac Mbl NOgoLUNKA K MUHUMYMY
23-r0 CONHEeYHOr o YMKna.
Mpornoasl aktueHocTu ConHua, ny6-
wxyeMble YYeHbIMW pasHblX CTpaH, He-
CXONBbKO PAcXOARTCH, HO BCE OHW OAHO-
BEYHO YTBEDXOAIOT, 4TO OYEepenHON MU-
sy CONHEYHOW aKTMBHOCTM NPUXOOMT-
» Ha ator roa. Ckopee Bcero, ato Gyaer
» neTHWE mecaubl. KoOpoTKOBONHOBWKK
210 OLYLLAI0T OYEHBb XOPOoLWO — Ha nobu-
seasckx KB auanasonax eeiwe 21 My
DOXOXOeHWMe paguoBONH MNOABNAETCAH
soaite pepko. M ata Hegecenasn oA HUX
S TyauWs NPOANUTCA ELLE roaa aea...
OpHako W B rogsl MUHMMYMa CONHeY-
Ol aKTUBHOCTI MOXHO BCE Xe "noimars”
WoroxaeHwe Ha aTux auanasonax. deno
% TOM, 4TO OAWMH M3 BADWMAHTOB pPacnpocT-
PEHWE DAOMOBONH NPaKTUYECKW HE 3a-
wecwt oT aktmeHocTM Condua. Pevb uaer
\ "ax Ha3bIBaEMOM cniopaamyeckom E npo-
wowanerun. B nutepartype uacto ynotpet-
WNOT W ero coKpalleHHble Ha3eanua — Eg
W “cnopapuk”. MNpunaratensHoe "cno-
Peeckuil” roBOpUT, B NEPBYIO O4EpEeab,
“ENPEACKA3YEMOCTM 3TOrO0 SBAEHWA.
RsavTenLHOe [efno — ABNeHne M3BecTHO
s [ABHO, TLATENBEHO UCCNEnoBanoch

necatunetna (OcoBeHHO nocne BTOpOA
MWUPOBOIR BOWHLI) M MHOTME XapakTepuc-
TUKW €r0 M3BECTHb. Kpome Tpex OCHOB-
HbIX KOrla OoXuaaTth Cnopagu4eckoe
MPOXOXKAEHWE, B KAKOM HanpasNeHnn OHO
Oyper W Kakoh mHTeHcueHocTu. OaHo-
3HAYHbLIM MEXAHM3M BO3HMKHOBEHWA CNO-
pPaanHecKoro NPOXoOXAeHMa 10 CUX NOp He
oBHapyxeH. Y y4eHbIX eCTb NWlib MHOXE-
CTEO pabouunx runotes.
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Cnopaau4eckoe NPOXoXaAeHue paano-
BONH Ha BbICOKOMACTOTHeIX KB awanaso-
Hax oBycnoeneHo NMORBMEHWEM Ha BbICO-
Tax, C KOTOpPbLIMWA ACCOLMMPYIOT perynsp-
Heiil cnoit E noHocdeps!, HeperynapHbIx
NOKanbHeIX 0Dpa3oBaHMit ¢ NOBBILWEHHOR
KOHLIEHTPALMEA 3NEKTPOHOB. WX NPUHATO
Ha3biBaThL "0bnakamu”. Pasamepbl 3TUX No-
KanbHbix 06pa3oBaHlii UBMEHSIIOTCH B LLK-
pOKUX Npepenax u MeloT pasMephl 0T He-
CKONBKKMX NECATKOE 00 HECKONbLKKMX COTEeH
KunomeTpos. OTpasmBLLUMCE OT 3TUX "006-
nakoe", paguoBoNHBI MOTYT AOCTUYL NO-
BEPXHOCTH 3EeMNM Ha pacCcTOAHMKU OT He-
CKONbKMX coTeHd Ao 2500 kM (Npwm BLICOTE
pacnonoxeHun "obnaka” okono 110 km).

Mpu BCE HenpenckasyemocTn cnopa-
myeckoro E npoxoxaeHus HEKOTOPLIE Ero
0COBEHHOCTH HAOEXHO 3adUKCMPOBaHLl 3a
MHOr1e roabl NpodeccHoHansHLIX K Nbu-
TENLCKMX HAbnIooeHWit 3a aTUM RBNEHWEM.
Mpexae Bcero, HeDEXOOAMMO OTMETUTL, 4YTO

Ten. 207-68-89
E-mail: mail@radio.ru

buTenen Pocow

OHO HabnopaeTca, Ha4YHan ¢ BLICOKOMEC-
TOTHOIO Kpan KOPOTKOBONHOBOIO AManalo-
Ha npumepHo ao 200 MMy, T. e. oxeaTuiBaeT
HE TONbBKO BbICOKOYAaCcTOTHLIE J'IIOﬁH'I'ﬁJ‘Ib-
ckue KB auanazoHsl, HO U YKB auanasod
144 MI'u, HamBonee cunbHO cnopaauyec-
ko€ E NpoxoxaeHne BLIPaXeHo Ha YacToTax
40...60 MI'y, 1 B Tex cTpaHax, rae ectb No-
BuTensckuii auanasoH 50 My, ero ycnei-
HO MCNONL3YWT paouonobuteny. Ecrect-
BEHHO, YTO CNopaauyeckoe NpoxoxoeHue
3aTparveaeT Bce paguMocnyxowl, paboTtaio-
UujMe Ha MeTpoBbix BonHax. MosTomy He
CTOMT YAMBNATLCH, ECNK Ha CBOBOOHOM OT
MECTHBIX Nepefarinkoe TB kaHane mMeTpo-
BOMO guana3oHa BONH BOPYr MOABNAITCH
CUMHA/bI YOANEHHOTO TENELIEHTPa, a B no-
nocax YKB UM sewaHus crbillHbl HE TOSMb-
KO MECTHbIEe PainOCTaHLMK.

MpepncTaeneHue 0 TOM, Korna B Teye-
HWe roga HabniopaeTcs cnopaauyeckoe E
npoxoxaeHue, naet puc. 1 [1]. OH nony-
4eH no pesynstatam HabniopeHwin B
1964—1970 rr. Ha Awanasone 50 MIu.
s kaxnoro mecALa rofa nokasaHo cym-
MapHOEe ONA yKasaHHOro nepuoaa YyMcno
MUHYT (B ThICAYaX), koraa beino sadukcu-
pOBaHO 3TO npoxoxaeHne. OTMeTUM, YTO
B MakcuMmyme, KOTOpbIA nonapaeT Ha
WIOHb, CPEQHEE BpeMA HaNuU4ua NpoxXoxX-
[EHWUA B NEpecYeTe Ha OOWH AeHL NONyYa-
eTcA NPUMEPHO YeTLIpe Yaca.

TE‘ KTO XOTb HEMHOIMD 3HaKOM C 3THUM
NPOXOXAEHWEM, YBEPEHHO FOBOPRAT, YTO
ero MakcumMym Nnonagaet Ha neTHUe Mecs-
Lbl. 3TO TaK, HO ecTe U BTOPOI YETKO Bbi-
PaXeHHbI MaKCHUMYM, KOTOPLI NpMUXo-
OWUTCH HAa 3UMHWE MEeCRUub — aekabpb
1 sHBapb. O Hem BONBLUMHCTEO Panmuono-
6ureneil U He nopospesatoT. MNpoxoxae-
HWE B MIOHE HA CyMMapHOM rpadmke npe-
obnapaet Hag NPOXOXAEHWEM B WIONE.
Ho B otpenbHbie rogsl MHoraa Habniopaet-
cs 1 0BpaTHan KapTuHa — MIONLCKOE CIo-
paouyeckoe E npoxoxaneHwe Guisaet 6o-
nee MHTEHCHUBHBIM, YEeM MIOHBCKOE.

Ona mobutensckux puanasoxHoe 28
1 144 MI'y, aBConoTHLIE 3HAYEHWA MO ONK-
TENbHOCTU NPOXOXAOEHUA MoryT ObiTb
MEHbLUE, YeM MNpuBegeHo Ha puc. 1, HO
ofLUMIA NOMECHYHBIA XOO KPUBOW WHTEH-
CMBHOCTK MNPOXOXIOEHWS MOBTOPAETCH.
Ha pmc. 2 nokasaHel aHanoruyHeie 3asu-
cuMoCTH Ans siHBapa—okTROpsa 1984 1. [2]
ons vactot Gonee 27 MIu (kpueas 1) U ya-
ctot Gonee 100 MINy (kpuean 2). Mo sep-
TUKaNM Ha 3ToM rpaduke OTNOXeH npo-
LEeHT gHel Mecsaua, korga Habnopanock
cnopanuyeckoe E npoxoxaerHue. U3 npu-
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"PAOANO" — O CBA3U

BELEHHbIX AaHHBIX CNEAyeT, Y4TO B MIOHE—
Wione B TOT roa Ha guanasoxe 28 My oHo
Habnioaanock NPakTUHECKW Kax kit AeHb
(QpYyroit BONpOC — NPOAOCIKUTENBHOCTD
NPOXOXOEeHWA B OTOenbHbe aHK). Ha yac-
ToTax esbibe 100 My, kak cnepyer u3
puc. 2, OHO HabnpaeTes ropasfo pexe,
HO BCE Xe nposenseTt ceba paxe 3MMoit.
Tenepb HECKONBKO CNOB O 3aBUCUMOC-
TM UNKU, TOMHEEe, He3aBMCUMOCTU crnopa-
auveckoro E npoxoxaeHus 0T CONHeYHoln

TEeNbHbIA XapakTep ero U3MeHeHuin He
NO3BONAKDT MOBOPUTL O KakOW-TO 3amer-
HOI CBA3N 3THUX ABNEHWIA.
Cnopaavueckoe E npoxoxpeHve wHa-
6MoaaeTcA B OCHOBHOM B CBETNOE BpEMS
cytok. JletoM cnabeie cnopaguki MoryT
NPOABUTLCA Ha4YMHan C 7 YacoB yTpa Me-
CTHOro epemeHn. lanee BEpPOATHOCTL UX
NOSIBNEHWA BO3PACTaEeT, NPU4EM ECTb XOTS
¥ HE PE3KME, HO ABHO BbiPaXEHHLIe MakK-
cumymbl B nepuoel ¢ 10 no 12 uc 19 no
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akTMBHOCTU. [laHHbIe MHOrOMNeTHUX Ha-
GniopeHuia [1] nokasanu, 4TO WHTEHCUE-
HOCTb 3TOr0 NPOXOXAEHUA W3MEHANACch
3a BECL NEPWOL BCEro NpUMepPHO 4Ba pa-
3a. bonee TOro, MMHUMYM MHTEHCUBHOCTH
Aaxe COBNan ¢ MakCUMYMOM CONHEYHOro
umkna! OTHocuTEnLHO HebGonblUMe U3me-
HEeHWA 3TOro NapamMeTpa v HenocnepoBa-

22 mecTHOro epemeru. Moaxe neyx 4acos
HOYK NPOXOXAEHWE HU pasdy He Habniopa-
nock.

Hanu4yne npoxoxoeHus Ha aManasoHe
10 METPOB CBMAOETENLCTEYET O TOM, 4TO
MOryT BbITh OTKpBITHI U Bonee HM3ko4ac-
TOTHBIE guana3oHsl — 12 u 15 MeTpos,
a Ha amanasoxHax 17 u 20 MeTpoB BO3MO-

xeH short-skip (BnuxHee npoxoxaeHue,
KOrAa ChbILHL PaguocTaHuMK, KOTOpLIe
06bINHO HaxoAATCA B "MEPTBOM 30He” AnA
aToro guanasoxa). A short-skip Ha puana-
30He 10 MeTpoB yKasbiBaeT Ha TO, 4TO MO-
*eT ObiTb OTKPLIT U NIOBUTENLCKUIA puana-
30H 2 meTpa [3].

MNockonbky cnopaguyeckoe E npoxox-
[EHWE HENPEeAcKasyemo, TO Camblit Ha-
AEXHblit cnocob perMcTpaumn ero nose-
neHus — HabnoaeHue 3a curHanamu pa-
AMONIOBUTENBCKMX MasKoB, KOTOpbie pa-
otaoT B ydacTke 28,1...28,32 My [4]. Ux
cnucok copepxut uHdopmaumio Bonee
yem 0 300 paaroniaBuTenbCKMX Maskax Ha
awanasoHe 10 metpoe. Kpome T0ro,
Ha 3TOM Amanasoue Ha yactote 28200 kl'y,
paGotaer n ceTk Maskos IARU [5].

Kak yxe oTMmeyanocs, cnopaguyeckoe
E npoxoxpenve Ha YKB pamanasode
144 MI'y BbiBaeT pexe, 4eM Ha auanaso-
He 10 MeTpoB, HO OHO A3ET BO3MOXHOCTb
NpOBEAEHUA OENCTBUTENLHO PEOKMX W
pansHUX cesn3eid. 30eck Takke WMeeTcs
MHOXECTBO PaaMoniobuTensCkMx Maskos
(Hanpumep, [6]), No curHanam KOTOPLIX
MOXHO ONpPEenenuTb Hanuuue NpPoXoXAae-
Hus. MoppobHee 06 ocoGeHHOCTAX Crno-
paguyeckoro E npoxoxgeHus Ha guana-
30He 144 MI'y MOXHO npounTaTk B [7].
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Pegaxtop — C. Hexpacos, rpacghuka — asropa

UTorm monopexHbiX COPpeBHOBaAHUN

Kak M BO BCEX MpenbiayLimMx COpeBHO-
BaHWAX, B 3TOM M0fly OCHOBHARA rpynna
Y4ECTHUKOE — KOMaHObl KONNeKTUBHBLIX
paguocTaHuMili NogpoOCTKOBLIX KnyGoB,
LiKOon, OOMOB AeTckoro Teopyectea. Mo-
ABUNAChL B 3TOM rofly 1 HeBonesLwan rpynna
Habnmopateneit.

Nupepom B rpynne MONoOAEXHLIX pa-
AMOCTaHUMIA C HECKONBKMMKM onepatopa-

UZ1HWW noppocTkoBoro knyba "Apus” 13
MonTaesl. PaBoranu Ha Heit Makcum Ocko-
ma (URTHTZ, 12 net) u Anekceit CemeHeH-
ko (US-H-92, 11 nert). NMoGepurenu npo-
LUNOrOAHMX COPEBHOBaHWIA — IOHBIE pa-
Avoniobutenn M3 YKpauHCKOro ropopa
Op@XOHWKWMA3E — Ha 3TOT pa3s 3aHanm
BTOPOE MecTo. A Ha TPETbE MECTO BbilLna
KomaHga paguoctaHummn RZ4PX0 craHumm

B rpynne pagmMocTaHumia ¢ 0OaHUM onepa-
TopoM nydqwmm  6ein Anekceit  Ecakoe
(RN3QIS, 15 net) ua cena Hoeas Kpuywa
BopoHexckoir obn. Y Habniogatenei Ha
nepsom mecte Buktop 3axapoe (R3E-45,
11 neT) n3 pepeeqn XKumna Opnosckoit obn.

B npuBeneHHsIX Hxe Tabmauax npuse-
[eHbl MECTO, MO3bLIBHOM, YUCNO CBR3EN,
HYMCNO OYKOB 3a CBA3W, YUCNO OHKOB 3a 00-

MW CTana KoOMaHga panMocTaHUMKM  IOHBIX TEXHWUKOB I A3Hakaeso (TarapcTad).  NacTy M CTpadbl, OKOHYaTenbHbIA peaynsTar.
MOST JR 20. FAK3DXS 112 336 480 816 | 41. RKBHWP 61 183 260 443
21. RK9CYA 107 321 440 761 | 42. RKINWG 32 96 340 436

1. UZIHWW 216 648 590 1238 | 22. RKoww 91 273 470 743 | 43. UR4SWA 59 177 240 417
2. UR4EYN 200 600 540 1140 | 23. RK3AWS 106 318 420 738 | 44.  RZOMXI 44 132 270 402
3.  RZ4PXO 201 603 520 1123 | 24,  URAMWO 140 420 310 730 | 45. RASUWD 43 129 200 329
4. URALWV 165 495 540 1035 | 25. Rzouzv 99 297 430 727 | 46. RK6LWW 46 138 180 alg
5. RKIDXZ 161 483 S50 1033 | 26. RZ3DXG 92 276 420 696 | 47. RK3VXL 28 84 210 294
6. RZIAWA 160 480 540 1020 | 27. FRK3VZB 100 300 390 690 | 48. URASYL 41 123 130 253
7. FRK3DXW 140 420 550 970 | 28. UR4LXB 109 327 350 677
8. RK3ZWD 148 444 520 964 | 20. RK4CYW 103 309 350 650 | SOMBJR
g, RK3GXL 144 432 530 962 | 30. RKIXWL 86 258 400 658 1. RAN3QIS 141 423 400 823

10. RK3ZYZ 140 420 490 910 | 31. AK3DZH BB 264 390 654 2. RKBATQ 54 162 290 452

1. RK3ZWZ 130 390 490 880 | 32.  RVEAWW 101 303 330 633

12.  BKIKWB 143 429 430 859 | 33. RKaWxzZ 100 300 320 620 | SwWL

13.  RKEWB 124 a7z 480 852 | 34. RzZ6HZB 80 240 330 570

14, RZOUWZ 108 324 520 844 | 35 Rz3DZ 84 252 310 562 1.  R3E-45 61 172

15. RZ3TZZ 134 402 440 842 | 36. RKIMWX 75 255 290 545 2. RK3M-08 37 101

16.  EWBWA 127 381 460 841 | 37. UASUWM 59 177 360 5§37 3. R3M-54 27 65

17.  RKAHYT 140 420 420 840 | 38. RzoUZP 47 141 350 491 4. R3W-137 33 33

18, RKIQWX 128 387 450 837 | 33, AKIXO 65 195 270 465 5. SWL 6 18

19. RKIFWE 116 348 480 828 | 40, RK3UWE 67 201 260 461 | CHECK LOF: EWEMM =)




O4yHbIE —
B NOAMOCKOBHOM
BbenoomyTte

pogon¥as TpaouuMk cOpeBHOBaHMIA

"Benoe o03epo”, papuonburenu
noamMockoeHoro nocenka benoomyT npo-
BENW B KOHUe anpens OyHble OTKpPLITHIE
MeXperMoHanbHble MONoOeXHble COpeB-
HOBaHWA NO CFIU[JTHBHOI;';I pPaguoCBA3n Ha
KOPOTKMX BONHax TenedoHom "Benoomyr-
20077, B HUX NpUHANK y4acTie monogsie
CNOPTCMEHBI M3 BOCbMW paguokny6oB
Mockeel, MockoBckoit U TamBoBCKOR
obnactei. B koMaHOHOM 3a4eTe ny4Limn-
Mu BoiNM XO3REBA COPEBHOBAHWMA —
cnoprtcMmedsl paguoknyba bBenoomyta
(RK3DZH). Ha eropoe mecTto Bhillen pa-
nuokny6 Tamboea (RK3RXX), a Tpetse me-
cTo 3aHan paguoknyt RK3AWK u3 Mock-
Bbl. Ha ¢poTo: nyuline paaucTsl B rpynne
Mnaalmx wrkoneHmkoe Oner Apedbee
(R3D-118) » Anewa KnuHkmy (R3D-133)
W3 nocenka BenoomyT.

TpaHcuBepbl — BeTepaHam
Benuko OTeyecTBEeHHOM...

Hawane avoro ropa e Cankt-MeTep-
6ypre coOCTORNOCE BPY4E€HWE CoBpe-
MEHHBIX TPaHCUBEPOB KOPOTKOBOSIHOBU-
kaMm ropoga — ydacTHuKam Benwkoi

JresecTBEHHOW BOWHLL. A B [leHs panno
» Mockee B My3ee cpencTe CEBA3M OBYX
MeDOBLIX BOIH, CO30@HHOM MOCKOBCKUM
D00 "dupma PKK", Coios papuoniobn-
e Poccuu npoBen aHanoruyHyo ak-
e ObnapatenaMmu  COBPEMEHHbIX
Wwascueepos ICOM IC-746PRO cranmn
sweonain Mcaeeuy Nankosuee (U3AZ),

TeHHapouih Anekceeeny 3auka (UASAQE),
Hukonait Hukonaesuy Manukos (U3CN),
Buktop Hwukonaesuy [lobepoHocues
(USCA) u Bnagnen Wnbuy YHynkoe

P

(UA3GC). TpaHcuBEpbl C WMCTOYHUKAMMK
NUTaHWs BPy4un BeTepaHam MNpesuaeHT
CPP PomaHn Tomac (RZ3AA). lenepanb-
Holit gupektop dupmel PKK Banepuia
Fpomoe (RA3CC) Bpyuun BetepaHam
npasgHudHbie Habopol. Ha ¢poTo: Buktop
Hukonaeewy [MNob6enonocues (U3CA)
C HOBLIM TpPaHCUBEPOM.

HA JIIOBUTEJIbCKUX
ANATTASOHAX

Hoeoctu

“Anpenesxka — 2007"

C 17-ro no 19 aerycta 2007 . B NeCHOM MaccvBe Ha
0ro-3angaaHoi oxpamMHe r. Anpeneska Hapo-omiHckoro
paona MoCxosckoi 0BnacTh NPOMGET BTOpOI CNET pa-
ApronobuTenscroi mononesm Mocxoackon ofinacTin C y4a-
CTUEM MOonoaEXm . Mockek! 1 IO “Anpenesxka — 2007,

3anaquw cneta — NoMmyrmpraaumMa mobuTenscrkon pa-
JMOCER3M CREOM MONOAEXM, COBEPLLEHCTEOBAHWE MAC-
TEPCTES IOHLI DAOWCONEPATCPoOR Ha NpuMEpe paboTw
B COPESHOBAHWAX NO PAAMOCNIOPTY, NPMAAHKE MONOLENM
HARLIKOR, HEOOXOOMMEX B paaMomobuTensckon patiore
B NONessLX YCNOBWAK, NELLMY NOXOQAX W NOXOOAX BLXOO-
HOMo iHA. B Nporpammy CneTa BXoanT yacTue Monaaex-
HOM KOMEHOB!, COCTARNEHHON U3 Y4ACTHWKOR CNETA, B 38~
oyHEY copesHosanwax RDA-Contest; nposeaervwe YKB
YM MuHK-COpeBaHoBaNWA, PAOMONODUTENLCKOR BHUKTO-
PiHE! W MUHM-GYTOONEHONC MATYa CPeaW MONCLENM,

Noapobisyo MHGOPMALMWIO © CNETE, NPOE3NE K MEC-
Ty NPOBEAEHWA, 3 TAKKE NDHIMALLEHWE MOXHO NOMNUTE
MO 3NEKTROHHOE noyTe <nara-sir@mail.ru>,

Avnnoms!

“Mockea”, Harpask [unnomMHoi Nporpammesl “Mock-
B3 NPUCYXAAKTCH 38 NPOBEAEHWE DaAWOCERIEN C motu-
TENLCKMMIA PAIMOCTAHLMAMM I, MOCKEBI, HAXOARLLMMINCA
B pa3nHHLN pakoHax ropoaa (Tepme "paiod & Mockes™
NOAPA3YMEEIET TELDMTODMANEHYIO E4MHMLY, 0BpasoBaH-
HYHO MPH TEPPWIOPWANEHOM AEneHnd . MOCKBs! B COOT-
BETCTRMN C 3aKoHOM 1. Mocker Ne 13-47 or 05.06.95 )

JacuymreieawrcA OS50, npoeefeHHLIE NOGBIMK BlW-
JlAMU UANYHEHKA HA MOGBX MOGUTENBCKKMX OMANA30HAX
¢ 1 aneaps 2007 r. pagwocenaw vepe3 YKB penvreps! ve
3ACUMTLIBRIOT,

Kawaeit pavon 1. MoCkes!, WMEIOLWMWIA YHUKANBHER
MOEHTMQMKATOP, 3ACUMTHIBAETCH TONBKS OOMH pa3. Mo-
eropHee OSO © 3Tvm PaRoHOM B 334eT HE NPUHAMAIOT.

Panwomobureny r. MoCkes ykaasiBROT H3 CHOMX
QSL v npw NPoBEAEHWK CBA3EH B PUPE HaZBaHWE CBO-
ero pawnoHa, cocroAwee w3 abbpeswaryps MOS;
W AeyxGykEeHHOrD MaeHTugWkaTopa. Hanpumep, MOS:
BR, MOS: NG.

Auvnaomyan nporpamma "Mockaa”™ BkmodaeT B cetn
TPW Pa3nMyHBX AWNNOME, NASKETKY W Harpany “"Mock-
ea-Trophy™.

Hyvwrinom “Mockea” lll creness (GPOHI0BLIA) NpMCY -
AakT 3a nposegeve QS0 ¢ nobHTENLCKMMM DaAMOCTaH
LIMAMM, HAXOOFWAMIWCA B 25 pasnimibbix padtonaxr, Mock-
Bt Il cTenesm (cepebprasin) — B 50 paanvarsix baiokax,
I crenexy (3onoTon) — 8 75 pasnuyHex paitoHax. Mnaker-
KOW "MOCxBE" HArPax 20T 33 NPORELEHVE PainGCRAZEN
© MOBUTENLS KUMKW PAOMOCTEHUMAMK, HAXOAAWMMKWCH
g 100 pazmmbbe padioHax r. Mockesl, 3a nposegeHwe
QSO ¢ MOGHMTENLCKMMK DAOMOC TAHLMAMM, HEXOORLLIMMW-

(OxoxyaHme cM. Ha c. 69)
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"PAANO" — O CBA3U
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OOpaTumbin pagunoTpakT

TpaHCcUBepa

Angpeii BOPOHL{OB (RW6HRM), r. Crasponons

MHOFOHETHHFI aKcnnyaTauma paguo-
TpakTa npensigyulein paspabortku
aeTopa [1], HecMOTPst Ha XOPOLWYIO MO-
BTOPREMOCTH (Cyaa No oTabieam B adupe
1 WHepHeTte), TEM He MeHee nokasana
1 ero OcHOBHblE HepocTaTku. [na pas-
neneHelx BY BXoAa v BeIXOOa paguo-
TPpakTa NpUXogunoch U3aroTaenueats ABa
KOMMNEKTa OMana3oHHbIX MNONOCOBLIX
¢duneTpos (ANMP), 4o gNA HAYUHAKLErO
papuoniobutens, a WMEeHHO Ha Hux,
B NEpBYIo oyepenb, 6bina OpUeHTUPOBa-
Ha KOHCTpYKUWs, NpencTaenanoc onpe-
LEeNeHHbie TpyoHOCTW. TPYONOEMKOCTh
warotoenenus AMN® 3Ha4UTENsHO BO3-
pacrana, ecnu rnpeanonaranoce NOCTpo-
eHue TpaHcueepa, paboTalowero B He-
cKOnNbkux paguonobutensckux auana-
30Hax. PeneiHas kOMMyTaLMa BXOAHBIX
uenen MUKPOCXeMbl M reTepOAMHOB pa-
[MOTPakTa cHMXana HafexXHocTe pabo-
Tbl YCTPOWNCTEA.

CHBEpa, B COCTABE KOTOPOro Npegnonara-
erca paboTta Tpakra.

OcHoBy panMoTpakTa, Kak W B npeabi-
AYLEA KOHCTPYKLMKW, COCTaBNAET MMKDO-
cxema DA1 tuna K174XA2, umelowan
B CBOEM cocTaee perynupyemblii YBY, re-
TepoauH, 6GanaHcHbIl CMECUTEND U pery-
nupyemblid YCUNUTENE NPOMEXYTOYHOR
4acToTsl. B pexume npuema RX curHan ot
aHTeHHbI Yepe3 AMana3oHHbIE NMONOCOBLIE
GUNETpLl NOCTYNaeT Ha NepBbiA CMecH-
Tenb TPakTa, BeINONHEHHLIN MO KONLUEBOH
cxeme Ha auopax VD1—VD4, TpaHcdop-
matope T1 1 katywikax L1—L3. Ha opud
U3 BXOOOB CMECUTENR Yepe3 koHpgeHca-
Top C1 NnopaeTca CUrHan ¢ Nnepeoro rete-
poavHa. CurHan npomMexXyTo4HOoM 4acTo-
Thi BRENAETCA Ha koHType L1C2, saensio-
LWEeMCH 4acThl0 CMECUTENSA W BLINONHAK-
wero ponk BTOPOro TpaHcdopmaropa.
Takas cxema BKIOYEHUA KOHTYpa Nno3Beo-
NAET HECKONEKO YMEHbLUMTL MOTEPU Cur-

Mepenaya™. YCUNeHHBIA CUrHan, eoiae-
NeHHbld Ha koHType L4C4, nopaetcs Ha
dUNLETP OCHOBHOM cenekumn Z1 (keapue-
Bblid GUNeTP un AMD), BolgensoLn pa-
6oyyto Bokosylo nonocy. 3atem ¢ KOHTypa
LBC6 4epea karywky ceasu L7 curnan MY
nocrynaet Ha Bxon, YIM4 mukpocxemel DA1
(Buigop, 12). Perynupoeka ycunenus Y4
OCYLIeCTBNRETCH MNofaqvei HanpsxeHun
APY B npepenax 0...2 B 4epes pa3easbi-
saowwmin anon VD13 Ha esieon 9 Mukpo-
CXEeMbl.

YcuneHnHwiid curHan MY swoipgensercs
kKoHTypom L9C15 1 yepes KaTyuiky ceasm
L10 noctynaer Ha BTOPOW CMECUTENL
(Haxopmutes B cTpyktype DA1), kyna no-
naetcs u curdan o6pas3yoBoro reTepoam-
Ha, TaKXKe FBNAIOWEMCS Y3N0M 3TON MUK-
pocxemel. HacTtory retepoauHa onpepe-
naert keapuesbit peaoHatop ZQ1. CurHan
3BYKOBOW HacTOThl, BLIOENEHHLIR HA pe-
auctope R3, nopaetca Ha perynatop
rpomkocT — peaunctop R7 u panee Ha
Y34, BEINONHEHHOM Ha OHOM U3 KaHaNos
Mukpocxemol DAZ,

Bropoi kaHan mukpocxembl DAZ pato-
TaeT Kak yCUnuTens curHana cuctems APY.
CurHan ¢ ero BbiXxoQa NofaeTcs Ha netek-
Top APY, BRINnONHeHHbI Ha auopax VD11,
VD12, v nanee Ha BLIBOO 9 MUKPOCXEMBI
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MNpepnaraemoe HOBOE CXEMHOE pelle-
Hue cBoD0AHO OT yKa3aHHbIX Bbille Heno-
cTatkoe. PapuoTpakT, npuHUMNUansHas
cxema KOTOpOro rnokadaHa Ha PUCYyHKe,
UMEET OfMH OBLMIA BLICOKOYACTOTHLIN
exon/eeixof,. OTCYTCTBUE MeXaHUYeCKux
nepeknoyatenen B BY uensx sHayvTens-
HO yMNpOLWEeT ero HanaxmeaHue v aKkcniy-
araumio. Ha pycyHke Takxe rnokasaHsl He-
KOTOpbIE y3/bl CTPYKTYPHOM CXeMbl TpaH-

Hana B cmecutene. Janee curnan MY ycu-
NWBAETCH PEBEPCUBHLIM YCUNUTEnem Ha
TpaHaucTope VT1 (cxema kackana 3amm-

creoeaHa u3 [2]). Mcnonb3ya CBOWCTBO
nonesoro TpaHauctopa ObiTe "0Bpatn-
MbIM”, ANA NEPEKNIOYEHUA HanpaeneHun
YCWUINEHWs CUrHana AaHHOro Kackana fo-
CTAaTOMHO CMEHWTE NONAPHOCTE NUTaKoLLE-
ro HaNpAXeHWs Ha ero anekTpoaax ¢ no-
MoLso nepekniodatens SA1 "Mpuem—

R15 6,8 K
R4 1K

DA1. Nopor cpabatbieaHna cucTemesl APY
yCTaHaBNMBAETCA NOACTPOEYHLIM Pe3unc-
Topom R12, 2anepxka APY perynupyetca
nonbopom eMkocTH koHaencaropa C26.

B pexume npuema kouTyp LBCE otiono-
YEH OT CMEeCUTENA, [INA Yero Ha BuiBoabl 15
1 16 mukpocxemsl DA1 wepea nvoaw VD8
1 VD10 nogaHo HanpsaXeHue NuTaHua

B pexume nepepnaqm TX Ha anekTper-
HBI MUKPOGQOH Yepea pesuctop R13 no-



Tabnuua 1
Yucno
Ne n/n Pt MarsuTonposog, kapkac Tvn HAMOTKH
T 330 M100HH K10x 6 3 Mm B TpM CBMTEIX NpoBCAa
L1, L4, L9 L11, 15 1pa[:§$$§;$:s:‘;"ul;ﬁ:s:a c PaeHomepHO B
L12 nogcTpoeyHukoM MP-20-5 (or CE-12a) q_erupex CORLX
Moeepx L1 B asa
L2+L3 5¢5 o CBMTLIX NPOBOAA
LS | 5 MNosepx L4
l YeThipexCcermoHHLIR oT PaBHOMEDHO B YeTkIpex
L8 15 TPaH3IUCTOPHOIO NpUeMHWKA, C CEKLMAX, C OTBOAOM OT
noacrpoeyxmkom MP-20-5 (o1 Ce-12a) cepequHbl
L6, L7 5 — Moeepx LB
L10 5 — Moeepx LS
Tabnuua 2
f Yucno
Ne n/n Ml MaruuTonpoBog, Kapkac Tun HaMOTKK
| T 3x30 MEOOHH K10x6x 3 MM B TpW CBUTEIX NPOBOAA
YeThpEXCEKUWOHHEIR OT
L1, L4L:_§ T, 140 TPAHIUCTOPHOIO NPUEMHKKE, C Paauomgg:o“z:empex
noacTpoeytnkom 600HH u
Moeepx L1 & apa
L. L2 20+2_(3__ - CBUTHIX NPOBOAA
LS 20 NMoeepx L4
| YeThIpeXCeKUMOHHBIR OT PasHoMEpHO B YeThIpex
L8 | 140 TRAHIUCTOPHOTO NPUEMHUKE, Cexuuax, C OTBOAOM OT
¢ nogcrpoednmkom 600HH CEpefMHL
L6, L7 20 —- Moeepx L8
L10 20 — Moeepx L9

paercs Hanpsxedue nutadua. YPY muk-
pocxembl DA1 MCNoONbL3yeTcs Kak MMKpO-
GOHHBIR yeuuTens. Ha esiBog 9 MUKpO-
cxemel DA1 Yepes penutens Ha peaucTo-
pax R14, R15 u puop VD14 nopaeTtch Ha-
paxeHne 3 B, 3akpeieaowee Y4, Yepea
VD7 1 VD9 nopaeTcs NUTaHWe Ha CMecu-
Te€Nb MWKPOCXEMbI, MOAKNIOYEaA K Hewmy
xoHTYyp LBCB, Ha KOTOpOM Bbifensiercs
ABYXNONoOCHbINA curHan, Mpu atom pabota
ewixopa 34 Gnokupyetes, lMNpoiipa Yepes
@UNLETP OCHOBHOWM CENEKUMU WU MNepBbiit
YM4Y, chopmUpoBaHHBIA OAHONONOCHLIA
CUIHan NoOaeTcA Ha KONbBLEBOWH cMecu-
TENb U Janee Yepes norocoesie GUILTPbI
M2 YCUNMTENL MOLHOCTY TPaHCcHMEepa.

Ha enisog 3 mukpocxemel DA1 nopaeT-
cs curdan ALC (automatic level control),
w106kl HE MeperpyXaTb YCUNUTENb MOLL-
HOCTU TPaHCKHBEPa.

Yetoirumeyo pabory mukpocxemsl DA
obecneynBaeT ee NUTaHue HanpsXeEHWEM
=9 B yepes uHTErpaneHuiil crabunusarop
DA3.

MevaTHas Nnata ona aToro ycTpoincTea
#s8TOPOM He pas3pabaToiBanack, U accop-
TUMEHT MNPUMEHAEMbLIX PagVO3NEMEHTOB
woxeT ObiTh BHIGpaH B KaXaom KOHKpEeT-
oM chnydae camum paguonibutenem,
foXenaswmumM NOBTOPWUTL 3TY KOHCTPYK-
0. Mukpocxemy K174XA2 MOXHO 3ame-
“uTb ee 3apybexHbiM aHanorom —
TCA440. Bmecto MUKpPOCXEeMbI
TDAZ822M MOXHO NPUMEHUTL ABa OOHO-
saHaneHbix ycunutens. CrabunuTpoHb
S C113A C HECKONBKO XYOLLMMA peaynsTa-
MM 3aMEHUMbI pE3VMCTOpamu C Conpo-
swaneHuem okono 820 Om, Ho nopoGpae ux
S, yToGbI NageHWe HanpsXeHWA Ha HUX
soctagnsno 1,3...1,9 B [3]. Avonw KO922A
¥ ®ONLLUEBOM CMECMTENE AONYCTUMO 3a-
e Ha KOS03A.

lNapameTpbl KOHTYPHLIX KaTylleK Bbi-
SwpaoT Mcxons ua npumeneHHon NY. Mx
wasOTONHBIE AaHHbie ons MY 8,86 My

n 500 kl'y, NnpvBEAEHLl COOTEETCTBEHHO
B Tabn. 1 vuTabn. 2. Bce kaTywkW Hamo-
TaHbl npoeogom MN3B-20,15. B cnyyae yc-
TaHOBKM B TpakT IM® cnenyet, NOMUMO
3aMeHbl HAaMOTOYHBIX Y3N0B, KOHOEHCaTo-
pui C2, C4, C6, C15 1 C28 ycTaHOBUTL EM-
kocTeio 1000 n®. Kpome TOro, mexay
3BMD 1 katywkamu LS 1 LB ana HacTpoii-
KM BXOAHOIO 1 BLIXOOHOTO npeobpasoBa-
Tenen GUNLETpa Haoo BKIKKYMTE LENU, co-
CTOALME M3 OBYX BKNIOYEHHBIX Mapan-
nensHoO KOHOEHCATOPOB — MNOCTOSHHOMO
emkocTeio 60 nd 1 NOACTPOEYHOTO eMKO-
ctbio 6...30 nd. BnonHe nonyctumMo npu-
MEHEHWE FOTOBBIX HAMOTOYHBIX M3OENWA,
MMEIOLUMXCH B NPOAAXE.

He paccmartpuean BONPOCH HACTPOM-
KW CaMOfEeNsLHbIX KBapuesbiX (GUNLTPOER,
HanaxweaHWe yCTPOWCTBa AOCTaTOYHO
npoctoe. B pexume npuema npoeepsioT
pabotocnocobrocTe Y34, 410 MOXHO
caoenaTb Kak Ha Ccnyx, Tak U ¢ NOMOLLBLIO
ocumnnorpaga. 3areM noAcTPOMKON Ka-
Tywkun LT1 nogroHsioT 4actoTy keaplueeo-
ro retepoovHa. Ero wactota ponxHa co-
OTBETCTBOBATL YactoTe B To4ke —20 nb Ha
nesom ckate A4X dunstpa. MopcTpoitkoi
KOHTypa L12C2B ycrtaHaenueaioT makcu-
ManbHyl0 amnnuTygy curHana reHeparo-
pa, KOHTPONMPYs ee ocuunnorpadom unm
BY MWUNNMBONBTMETPOM. 3atem noove-
pegHo  MOACTPOEYHMKAMK  KOHTYPOB
L9C15, LBCE, L4C4 1 L1C2 rpybo HacTpa-
MBAIOT TPAKT MO MakcUmManbHOMY LyMy B
rpoMkorooputene unu tenedoHax. na
MONYYEHUA MaKCUManbHOR HyBCTBUTENb-
HOCTW TONHYIO HacTpOWMKY KOHTYPOB pa-
[MOTPaKkTa MOXHO CLenatk Nnos3gHee, npm
npyvemMe cUrLance c agupa unuM MCnosb-
3yn curHan NCC. |

MNepekmovatenem SA1 nepesogsT
TPakT B pexum nepepa4n. MNapannenbHo
katywke L6 nogxniouaioT ocumnnorpad
unu BY munnueonetmeTp. MoactpoeyHbim
peauctopom RE ycrtaHaBnmBadT MWUHW-

ManbHOE HANPAXEeHWE HECYLLE Ha BbIXO-
ne cmecuTens. KasecTso MoaynaumMm cur-
Hana OUEHWMBAIOT C NOMOUILK) KOHTPONb-
HOro NpUeMHUKA U B CNyyae HeoBxoammo-
CTW KOPPEKTHPYIOT ee nonbopom conpo-
TMeEneHus peauctopa R13. Peauctopom
R1 perynupyioT nopor cpabaTbiBaHua cu-
cremel ALC.

O6eyxaeHue 3Toro YCTPOWUCTEA CXEMbI
MOXHO HaitTn B WMntepHeTe [4]. Tam xe
MOXHO O3HAKOMUTBLCSH C HECKONbKWMK Ba-
puaHTamu pa3paBoTaHHeIX Nog Hero ne-
YaTHLIX NNat.

NWTEPATYPA

1. Bopoxuoe A. MNpoctoil  pawoTpakr
Tpascueepa. — Papuo, 2002, Ne 6, c. 64, 65.

2. http://www.cgham.ru/sloboda.htm

3. Tpakr N4 ceAsHOMo pagMonpwemHika (3a
pybexom). — Paowo, 1989, Ne 9, ¢. 80.

4. http://forum.qgrz.ru/thread10228.html .

Penaxrop — C. Herpacos, rpagwka — 0. ,;J.quema

cs BO Beex 123 paiodax r. Mockes BLAETCH Harpasa
"Mocxkea-Trophy” ("Paboran co scen Mockeor”).

Harpage MNporpammesl Be0A0T NOCNEO0BATENLHD,
HayuHas ¢ ounnoma “Mockea” lll cTeneqw. Ons Habmo-
DATENEN YCNOBUA aHANCIMYHEL.

Mpu pafiote w3 CBoEre PavoHa r MOCKEL! B Chysae,
ECiM paguoniobuTens NPENCTABNEH B HEM B BIMHCT-
BEHHOM 4MCNE, 3TOT PanoH GyOeT 3acuWTan emy npu
npoaenery 100 QSO ¢ nobLiMK paavonoOnTensCKit-
MW cTaHumamu. Mpw pabote He w3 CBOEro pavoHa
r. Mockew! (/p, /m, fa) 31oT panod GyOer 3acuvrad pa-
Avonoburensm npu npoeegeqHun 20 QS0 ¢ moGeimw
PAOVOMICONTENECKMMW CTEHLIMAMM,

3arBry Ha AUNNOM COCTABNFIOT HA OCHOBaHWM QSL,
NOMY<EHHBIX OT KOPOTKOBONHOBWKOE m Habmonartenei
r. Mockeel. Ee 3anonusior B andaBurHOM NOPAOKE OBYX-
GYKBEHHBIX MOEHTMOWKATOPOE paoHoe r. MockBsl. QSL
K JERBEKE HE NPWNATAKT, HO OHW MOTYT BuiTe 3aTpeboBa-

£ HOCKE

Hbl K NPOREPKE QUNNOMHLIM MeHeLkepom. MNpererayio-
WME Ha nonyyeHue moboi Harpank NporpamMmMe: 3a Ho-
mepom 1 OSL-kapToukm npuwnaranT obs3arensHo.

CToumocTs aunnomMa molol CTENEHK ANA POCCHIA-
cenx pagromobnTensi coctaenreT 60 pyGned, na cTpax
CHI v Eapone — 5 IRC, AR octaneksix — 10 1RC

3asekv W ONNaty HALO BHICLINATE NO ANPECcy
123022, Pocown, 1. Mocksa, ab. sul. 76, Cyxavoay Mu-
xamny Bopwcoewiy (RA3ARS). Bonee nogpoGHylo wH-
GopmaLmo MOXHO — NOMYYUTe  NO appecy
<http://mos.inst.ru/>.

Crvcox ABy¥OYKBEHHLX WIEHTWHWKATOPOB PanoHOB
r. Mockewi: AF. AK, AL, AP, AR, BB, BG, BI, BK, EM, BR, BS,

ND, NE, NG, NK,
N
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CuHTeEe3aTop ceTku 4acToT
Bnagumup PYBL{OB (UN7BV), r. Actana KasaxcraH

Hpnemonepenammue ycTponcTtea,
UMeloLMe nepemexHylo nepeywo M4
(Hanpumep, TpaHcusep UW3DI, npuemHuk
"Knaccuk — TecT" — NpomMexyTo4Has Ya-
crota 6...6,5 MIu) obnagaioT pRoom npe-
umywiecTs. OoHako OHU UMEIOT B CBOEM
COCTaBE NEPEbliA reTepoaMH C KBapueBoit

4acToTe B uHTepsane 7,5...23,5 MIy,
a8 U3MEHMB HAMOTOYHbLIE NaHHBIE KaTyLLKK1
L3, MOXHO pacwupuTe WHTEpPBan A0
5...31 Mlu.

Ha Bx0g cuHTE3aTopa OT retepoauHa
rNpMeMHUKA MOCTyNaeT CUHycOMAanbHb
curHan amnnutygomn 0,3...2 B 1t 4acToToi

Yepea OMUTTEPHBIA NOBTOPUTENL Ha
TpauaucTope VT3. Mo OTHOWEHUID K He-
KOTOPOMY NEepBOHaYanbHOMY 3HaYEHWIO,
3apasaemomy penutenem RIR10 (npen-
BapuTenbHOe CMeleHue Bapukana VDB),
HarpsiKeHue Ha KoHAeHcaTope U3MEeHR-
€TCA Ha 3Ha4YeHWe HanpsXeHusa, nocTy-
NaKwULeEro B aHHbIA MOMEHT C CUHXPOHMN-
aupyemoro reHeparopa. [locTosHHas
spemerHn uenn C7R8 euibpana Tvakomn,
yrobbl B Nay3ax mexny OTKPbiBaloLwmmMm
umnynbcamu guopsl VD4-—VD7 Geunm 3a-
KpbiTel. Ouon VD3 WyHTUPYET BeIXOas

~
8
2
S
2

WMXCA HACTOT MPOUCXOOMT NpU NOMOLLM
npocteiiweil netnu MAIMY, no3sonsoLwen
TOYHO CMHXPOHW3WPOBAaTbL 4acTOTy aBTo-
reHepartopa kKakum-nubo o6pasLoBbiM
CMrHanom, 4acToTa KoToporo 6numaka kK 4a-
CTOTE aBToreHepaTopa Wnu KpaTtHoOMY el
3HadveHuio. B kavectee reHeparopa o06-
pa3uoBOro curHana 8 AaHHOM CMHTE3aTo-
pe venonb3yercs reTepoamH NpUeMHUKE
(paboyas 4actoTa 500 k).
NpuHUKNKUansHan aNeKTpUYecKan cxe-
Ma CMHTe3aropa CeTku 4acTOT nokasaHa
Ha puc. 1. OH ofecneqnBaeTt reHepaumio
BCEX 4acTOT MEpPBOro retepoguHa npu
BTOPOM NPOMEXYTO4YHOW YacToTe, nepe-
cTpauvBaeMoit B npepenax 6...6,5 Mlu.
Mpu nopfope HOMWHANOB KOHOEHCATO-
poe C27—C33 MOXHO NONy4nTs U Apyrie

NPOMCX0OAMTE CUHXPOHM3aUMs curHana.
JNanee NONOXUTENbHLIE WMNYNBCH Oud-
depeHumpyioTes Lenoukon C3R5 — npe-
BPALLAIOTCH B O4EHb KOPOTKME MMAYNLCHI,
UX [UIMTENLHOCTL HE QOSIKHA NpeBbiarh
MONOBUHY MEPMOOE CUHXPOHU3UPYEMOTrO
reHeparopa.

3areM UMNYNBCHBIA CUrHan noctyna-
eT Ha 3aTeop TpaHaucTopa VT2. Ha ero
BhIXOAAX NPUCYTCTBYIOT NPOTUROGda3HLIE
CWUrHanb!, KOTOpLIE MOCTYNaKT Ha WUM-
NynbCHBIR as0BLIA AETEKTOP Ha aMonax
VD4—VD7. Bo Bpems AeACTBUS UMNYNb-
ca 3TV AMOAbI OTKPLIBAIOTCH, W KOHOEH-
catop C9 Ha KOpoTKOEe BpeMs OkaswBa-
eTCA COEIMHEHHBIM C BBIXOAOM CHHXPO-
HW3MPYEMOro reHepaTtopa, cur{an ¢ Ko-
TOpOro Ha ¢a3oeslil AETEKTOP NOCTYNaeT

HO CKa3biBaeTcA Ha CUMMETPUYHOCTH
NPOTUEOGMAa3HLIX CUrHANOE, OTPULATENb-
Hble UMNYNbChl 0BOCTPRAIOTCA W CTaHo-
BATCA WAEHTUYHLIMM MO  amMnnuTyge
1 GpopMe C uMMNyNLCamMu NMONOXUTENBHOMN
NONSPHOCTK, Y4TO XOpOWO 3aMeTHO Ha
ocuunnorpammMax. Ocuunnorpamma mm-
MynbLCOB, CHATAs B TOHKE COBAMHEHWSA Ka-
Toaoe auonoe VD4 u VDS, nokasaHa Ha
puUcC. 2, a B TOYKE COEAMHEHUS aHOOOB
VD6 1 VD7 — Ha puc. 3.

Mockoneky B A@aHHOM CnyYae Harpyaka
¢a3oBoro AeTeKkTopa BLICOKOOMHaR (Ba-
puykan), To koHaeHcaTop HeboNkLLIOoR em-
KOCTU yxe obecrnedureaeT HeobXxoauMYD
duneTpauMio ynpasnsiowero Hanpsaxe-

crabunuaaumen vactotel, Tpebywowwmin 500 kly. Ha kaxaoom M3 OByx Boixopos —napadasHoro kackapna, 4To GnaronpusT-
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. Puc. 1
L]
L]
2 NPUMEHEHWA KBApUEBbIX PE30HATOPOB CO  CUHTE3atopa aMnnuTyaa BbIXOAHOTO CUr-
» CTPOro OnpefeneHHbIMKU YacToTamu, Ko-  Hana — npumMepHo 1,7 B. OauH Beixop vc-
: TOpbIE HE Tak-TO NPOCTO AocTate. C y4e-  NONb3yercs AN NOAKMHEHWA CMECUTENS P
. TOoM pononHuTensHeix WARC punanazoHoB  npuemHuka, a apyrol — U8 CMECUTENA oy F=500KIYy
. npobnema ewe Gonee yoyrybnaetca. Og-  nepepaolleit NpucTasky MM UMGpPoOBOA 8
. HaKO €€ MOXHO pPEeLnTb, MPUMEHMB CUH-  LUKanbI,
. Te3aTop CETKW YacToT. BxopHow curHan sactovoir 500 kI
. MpoTOTUNOM NOCNYXWN CUHTE3aToOp, YCWUNMBAETCHA KackaaoM Ha TpaHaucTope Puc. 2
= onucanHei 0. Wepbakom (Cuntesatop VT1. 3TOT Kackan UMEET BLICOKOE BXOM-
. CeTKM YacTor. — "Pagmo”™ — paguoniobu-  Hoe CONpPOTHBIIEHWE, H4TO Mano WYHTUPY-
2 Tenam. MNop obweit pegakumeid A. B. lo- et BbiXof KBapUeBoro rerepogmHa. Auopn
. poxosckoro. — M.: Paauo v cenasb, 1982, VD1, sBNssck HENUHENHEIM 3NEMEHTOM, =) F=500kx1y
: Maccoeas papuvobubnuotexa, Buin. 1038, cnocoBcTByeT BOZHUKHOBEHWIO MHOXECT- N
. c. 56, 57). Ba BbICLUMX rapMOHMK CUrHana, KoTopbie
. MpuHuun ero paboTel 3akno4aeTcs  HeoOXxoouMbl ONA MOMyYEHWs CETKU Yac-
2 8 cnegyowem. Crabunmaaums Tpebyio-  TOT M Ha KOTOpLIX, COGCTBEHHO, M Byner Puc. 3
.
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Hus. Mpu atom ofecneyneaerca nocra-
TO4HOE BbicTponencremne paboTsl NeTtnu
DAMY.

CHMHXDOHU3WPYEMbIN TEHEPATOp Bbl-
NoNHeH Ha nonesom Tpanauctope VT4 no
CXeMe MHAYKTUEHOM TpexTodku. Co croka
TPEH3UCTOPa CUHXPOHW3IWPOBAHHBIA CUl-
Han nocTynaer Ha CABOEHHBLIN 3MUTTEp-
HbiA MOBTOPWTENL, BbINOAHEHHbIA Ha
TpaHancTopax V15 u VT6. C amutrTepa VTS
curHan nopgaetcA Ha Gazy VT3 (netns
DAMMY), a Takke HA CMECUTENL NPUEMHK-
ka. CurHan, cHatelil ¢ amutTepa VT6, uc-
nonb3yeTca 1A Nofasy Ha cMmecuTenb

DIZMM

24 MM
12 MM
T

Puc. 4

nepenarouLein NPUCTaeku UNK Ha BXOA Ln-
hposoi WKank. Beibop pabouwx yacToT
CUHTE3aTopa MPOW3BOAUTCH TaneTHBIM
nepexni4atenemM (0OHO HanpaeneHwe,
oaMHHaAUATL NONOXEeHWIA) SAT.

B ycTpoicTee npUMEHEHL! LUMPOKO pac-
NPOCTPaHeHHsIe pagmogeTtanu. Peawcro-
pbl — MNT-0,125, koHpeHcatopel — KT,
KM, KMNK-MI, KT4-21, KT4-25, TpaHancro-
pbl KN302b MOXHO 3aMEHWTL TPAH3WUCTO-
pamu cepuin KMN307, KT342A — Ha K315A,
KT608b — nHa KT603b, KT660b. Apoc-
cenu L1 v L2 — AM-0,1-250 mklH +5%.

Mx MOXHO W3rotoewtb CamMoOCTOATENEHO,
Hamotae 100 eurkoe npoeopa M3nN 0,16
BHagan Ha peawcrope MIT-0,5 HomuHa-
nom 1 MOwm. Bapukan KB10SB mox+o aa-
meHuTs KB109r

Katywka L3 HamortaHa Ha kepamuuec-
KOM KapKace AnametTpomM 12 MM 1 0NuHON
24 mm (pmc. 4). AnvHa HaMoTkn — 12 M,
OTBOA, OT YEeTBEepTOro BUTKa, CHYUTad OT 3a-
3eMNEeHHOM0 BuiIBOpa. Hamorka npowaso-
autcs nocepebperHHsIM MedHbIM NPOoBo-
nom auametrpom 0,41 mm cneayiowmm ob-
pa3oM: Ha OTMEpPeHHOW NvMHe npoBoaa,
COOTBETCTBYIOLLEN YETHIDEM BUTKaM, Oe-
naeTcH aaruﬁmmenbxa W nponavneaeTcH
(oTBOA). 3aKpennfeTcs HWXHWA KOHeL,
NPOBOAA, AANEE BEAETCH HAMOTKa ABYMS
nposogamin (auametp etoporo — 0,6 mm).
Mo OKOH4YaHKMKM HaMOTKWM KOHel, 0BMOTKM
paboyero NpoBOAA 3aKPENNAETCA, a BCno-
MoratensHel npoeog, (N3N 0,6) ynanset-

C26, nobueaioTcs eBwpabaTbiBagMbiX re-
HEParopoM YacToT, yKasaHHbiX 8 Tabnu-
ue. Janee nogaoT Ha BXOA CUHTE3aTOpa
curHan obpasL0osoro reHeparopa U, nog-
cTpavBas koHpeHcatopel C17—C26, no-
BuealoTca 2axeara M Tpebyembix 4acToT
B paaHblx nonoxenusx SA1. Mpu atom
CpaeHUBAIOT PaKTUHECKME OCLMNNOrpam-
Mbi € pyc. 2 1 3. Ecnn MMEIoTes oTnuuus,
TO, Nnoabwpas koHgeHcarop C3 v peauc-
Top RS, noBUBAKIOTCA MX WMOEHTUYHOCTU.
Ecnn Ha HMKHWUX HacToTax 3axear u yaep-
XAHWEe 4HacTOT NPOMCXOAAT HOPMASBHO,
a Ha BEPXHMX HET, TO cnenyet nonobpaTh
peavictop R4, npu 3TOM NMPOMCXOOUT M3-
MeHeHue pexuma pabotel VD1 (B Bonee
HECTKOM PEXUME BEPXHWE rapPMOHMKK
GynyT umeTs Gonelyio amnautyay). Ecnu
He yaaeTcs [oDUTLCA NEePEKPLITUA MO Ya-
crore 7,5..23,5 Ml'y, cneayer npume-
HUTbL TpaH3aucTop VT4 ¢ Bonbluein KpyTna-

— wanason T

(no ana3o), My 1.8 | 3.5 T 10 14 18 | 21 24 28 28,5 29
Yacrora |

cumTe3aropa, My 8 10 : 135 | 16,5 8,0 12 | 16 18,5 22 225 23

c9. BUTku yKpennsoTca TpeMA A0DOXKaMU
CUHTETWHECKOrO Kes WKMPWHON No 2 MM.
LN\ nOCTVXKEHUA XOPOLUER YUCTOTHI CNeKT-
pa CUHTEe3aToPa ero KacKasl XenarensHo
3KpaHupOBaTL APyr OT Apyra.

Hactpoitka. CHavana nogbBwpatrT Ho-
MuHan peasuctopa R17 no makcumymy
CuUrHana npasunbHOM CUHYCOWAANLHOWM
¢opmbl Ha oboux Boixogax. CurHan ob-
pasuoBOro reHeparopa npw 3ToM Ha BXoA,
He nogaetca. 3arem, nepekmoyan SA1
v nopcrpaveas koHaeHcatopel C17—

Hon. Peaunctop R14 nonBupanoT no yeton-
YMBOWN rEeHEpauMy Ha HUXHEM Kpaio ava-
nazoHa pabo4ymx 4acToT.

Ecnu sapukan npumeHeH c Bonbwen
MakCUMansHOM eMKOCTbIO (Hanpumep,
KB102l), To nonoca yaepxaHus reHepa-
Topa Bynet Bonele, HO ANS NoNy4YeHWA
Gonee BHICOKMX HaCTOT NPUOETCA UCMOSb-
30BaTh OTOENbHYIO KaTYLIKY C MEHBbLUUM
YUCNOM BUTKOB.

Pegaxtop — A. Mupiowenxo, rpagmxa — 10, AHgpees

Pabortaem B SSTV KOHTecTax
Esrenunii CYXOBEPXOB (UA3AJT), r. Mockea

Paﬁma 8 SSTV copesHoBaHMAX UMeeT
HEKOTOpLIE OCOBEHHOCTH, O KOTOpRBIX
¥ PACCKAa3bIBAETCA B 3TOM CTATLE.
3acraskm. lNepes koHTECTOM Heobxo-
Z¥MO O3HaKOMWTLCH C MONOXEHWEM CO-
peBHOBAHWIA, B KOTOPOM, KakK NMpaswuno,

ecTs uHdopmaLma 0 norotune obLero
BbI30BA. YWCNO TUMNOR 3aCTABOK AOMXKHO
ObITb HE MeHee HeThipex.

1. 3acraeka obLuero ewizoea, roe obo-
3HaYaeTcA NoroTUn KoHTecTa. Hanpumep,
"CQ RUSTEST" unu "CQ DIGITEST", no-

[UA3AJT  EUGENE Sl oI
CQ RUSTEST

~de UABAJT

- CQRUSTEST
de UA3AJT

'CQRUSTEST PSEK

Puc. 1/

Puc. 2

BTOPEHHLIE HECKONBLKO Pa3 (B HECKONbKO
CTPO4EK), U CBOW MO3BIEHOW KPYNHLIMK
nponucHeMu Bykeamu (pmc. 1). Opyron
BAPWAHT TAKOW 3aCTaBKu — yKOPOYEHHan
HanonoBWHY 3acTaeka (MCronbL3yerTcsa no-
NoBMHA WMNK TPETLA 4YacTb Kagpa), cooep-
Xauaa oaHoKpaTHy wHdopmaumio "CQ
RUSTEST" de UA3AJT wnn "CQ DIGITEST"
QRZ7? de UA3AJT. Takan 3acraska 0bbIuHO
NPUMEHAETCA B TEX CNy4anx, KONa Bbl yXe
HekoTopoe BpemAa pabortaere Ha gaHHOK
HACTOTE W YYBCTBYETE, 4TO BaC OXWAAKOT

[UA3AJT  EUGENE S TR

MecTo An# NOILIBH.
\ KOppecnoHgeHTa

de UA3AJT

de UA3AJT
de UA3AJT

PSE K
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S eSO PSR eRRIORORRRERE R

PALMO Ne 6, 2007

KOPPECNOHAEHTHI, @ TakXe npu noeTtope
oblero Bni30ea, KOrAa BaMm HEe yOanoch
C NepBOro pa3a NPUHATL NO3LIBHOW KOp-
pecnoHgeHTa.

2. 3acraeka ons Bbl30Ba KOPPECTOH-
[eHTa, pawwero obwwil Buiaos, A0MXHA
coAepxarb MeCTo, B BEPXHEI 4acTu Kan-
pa, Ans BBOAA ero NO3bIBHOTO ganee, cne-
AYHLLEr CTPOYKOI (HEe HUXE), Ball No3bie-
HOW, MOBTOPSEMbiA B ABYX WM Tpex
CTpoYKax KpynHeiMu GykBamu (pmc. 2).

UASAJT __EUGENES e

MecTo AAnsr Nos3bIBH.
KOppecnoraeHra

de UA3AJT |

MecTo Zina 4ns nepenaym KOHTPOIILHOTO
HOMEPE WK NOATBEPAASHUS NpUema

de UA3AJT pse K

Puc. 3

HWK, npolwanuin. Ecnu yactora Geina ea-
Lwa, 8 CaMOM KOHLIE Kaapa peKoMeHayeT-
ca Hagnuck "QRZ?", ytobwl 3Hanu, "KTo
30ECh X03RKUH".

B cnyuae, Korga He npuHAT KOHTRONbL-
Hblii HOMEp, NMOCne Ballero Mo3LIBHOIO,
nPoOCKTE MOBTOPWTL Nepeaayy, Hanpu-
mep, RASBB de UA3AJT PSE AGN NR.
Mpn aTtom He obR3arensHo nepepasarb
MOMHLIA Kaap, MOXHO TONbKO nepenarb
€ro HQOPMAaTHMBHYIO HacTb (pUC. 4).

Puc. 4

MecTo Ans noskIey.
KOPPECTIOHREeHTA

PSE AGN URNR RSE K

MOMOXMBLUMCE OT KOPPECTOHAEHTa HEe
Bnmxe yem Ha 2,5...3 kl'y. Npwn aTtom cne-
[YET CTAparbCA HACTPOUTLCH Ha 4acToTy,
kpatHyto 1 (0,5) kl'y. 3ra pekomeHgaums
03By4EHa BNepeLIe — K 3TOMY Haao cTpe-
MUTECH. [leno B TOM, 4TO NpW OYeHb Cna-
Bom curHane (aa v B yCnoemsx nomex To-
Xe) OLLYTHUTb CUHXpOUMNYnsCHl SSTV cur-
Hana HeBO3amOxHO. Ecnu Bce ByayT co-
6niopate "npaeuno 1 unu 0,5 klMy”, 1o no-
ABNAETCH BO3MOXHOCTL TOHHOWN HACTpOiA-

= MoOscow

de UA3AJT

Nepexon Ha npuem

Takylo 3actaeky Hafo nepenasars NONHO-
CTbi0. 3a Bpems Nnepeaayy Takow 3acTas-
KW KOPpEeCNOHAEHT yCneeT NoAroToevTb
ONs BAC OTEETHYI0 HbOPMAaLMIO.

Hapno nmoMHWTL, YTO NOCNEe YKOpO4YeH-
HOW nepefayn Kagpa B MOMEHT Nepesoro
BbLI30BA WMHOMOA BO3HWKAET naysa, KOTOo-
POt MOXET BOCNONL30BATLCS APYrOn Kop-
PECMNOHAEHT.

3. 3acraBka ANA nepegayy BallMx
AaHHbIX (B OCHOBHOM KOHTPOABLHOMQ HO-
MEepa ) Takke AOMKHA COAEPXark MecTo,
B BEpPXHEW 4YacTtw Kaapa, AnA BBOga no-
3bIBHOrO KoppecnoHaeHTa. flanee cneny-
€T Balll NO3LIBHON (B OAHY CTPOHKY) 1 Me-
CTO 1NA BEEASHUA KOHTPONLHOrO HoMepa
(oBaxabpl B ABYX CTpOYKax). 310 MecTto
MOXHO MCNONb30BaTh Takxe ANA nog-
TBEPXAEHWA NPWHATOrO KOHTPOSBHOMD HO-
Mepa koppecnoHgeHTta (pmc. 3). BHuay
Kaapa ¥enarensHo NOBTOPUTE Ball NO3bIB-
Hoi ¢ "PSE K". Takaa 3acraeka (moxer
BbITh HECKONBKO BAPWAHTOB) ARNAETCH OC-
HOBHbIM MHDOPMAELMOHHBIM KAApOM — ee
HeoBx0AMMO nepenaeaTts, 8 oDA3aTens-
HOM NOPRAAKE, NONHOCTHLIO (Tak Npeaycma-
TpuBaeT nonoxexue). PoH (B KavecTee
NOAKNAAKMW) 3TON 3acTaBku (U APYrux TO-
*e) moxeT BbiTb NOANOTOBNEH NO BalLeMy
BKYCY, HO NMpW 3TOM OH He JOAXeH “me-
wark” OCHOBHON MHPOPMaLMK — BaXHOW
NS KOHTECTa.

4. 3acraBka pOns  NOATEEPXOEHUA
MPUHATOR WHQOPMALMK 1 OKOHYaHUK
cBs3n. 313 3aCTaBKa MOXET BbITh yHMBER-
cansHoK. B BepxHeit 4acTu Kanpa ocTas-
AReTe MecTo ANt NO3bIBHOMD KOPPEeCNoH-
[eHTa, B 3TOW Xe CTPO4KE Crpasa (MOXHO
B Cnemoylowen CTpoke) ykaswiBaete sall
noawiBHO. Bece ocransHOe none Moxerte
WCMONL30BaTL ANA NOATEEDXKLEHWA NpU-
HATOW wHpopmaumKn, ans Gpaa noxena-

3acraeku, NpegHasHaqeHHsIe AR KOH-
Tecra, He PEKOMEHAYETCH Meperpyxarb
KakuMu-nuBo A0NOAHUTENBHBIMW HAAMK-
camu. UcknioveHre COoCTaensanT WAEHTU-
¢ukaumn saluero knyGHOro Homepa, ecnm
3TO KNyOHbIA KOHTECT, UK CBA3K C YneHa-
Mu kKnyba AaloT AONONHUTENEHBIE O4HKW.

Bce 3acrasku BeINONHAOTCA B opma-
Te JPG — 640x480 nukcen. Caman Bepx-
HSA HacTb Kaapa OCTABNAETCA AR Noro-
TUNa UCNIONbAYEMOW NPorpaMmel. 310 No-
nesHas cTpoYka — MNOopon WHpOopMaums
8 He# gocraroyHa, 4Tobbl Y3HaTh, KTO Ha-
yuHaer paborars.

WpudT embupalor npocroit, Bea "aa-
BUXpeHUA”®, B “kupHoM” BapuauTte. Liset
wpudTa nogbupawr ¢ yysetom GowHa,
a TakxXe NMPUMEHAT OKaHToBKY. (POH xe-
narensHo “"pacteopuTte” (caenars Gnea-
Hee). B moGom cnyyae HagnwucK OONXHBb
YETKO W KOHTPAaCTHO BLIAENATLCA Ha Nio-
Beix yHacTkax goHa.

MNporpammel. B HacTosuwee epems
BCe coBpemeHHnie SS5TV nporpammb
WMEIOT MPUMEPHO OAMHAKOBLIE BO3MOX-
HocTU. Cambiil BaXHBI MOMEHT — 3TO
BO3MOXHOCTE FOTOBUTb "KapTUHKY' Ons
nepeaaYqy Bo BpPemMs npuema "KapTuHKu®
OT KoppecnoHaenTa. PekomeHaoBarh Ka-
Ky10-nub0o NporpamMmy Ha KOHTECT, AyMaio,
HEe cnepyetr. MoxHO wWCnonb3o0BaTth TY,
C KOTOPOW Bbl 3HaKOMbI. MeHaTe cBOE OT-
HOLUEHME K MpOrpammaM HyXHO Mexay
Tectamu. ABTOP, Hanpumep, NPUEbIK
K nporpamme "JVCom — 32" (310 He ca-
Maq NMoCNeaHAs NporpaMma) U 3amMeHnTb
ee nns ceba Ha Apyryto He CMOr.

Yacrora ann o6wero Boizosa. Heob-
XOAMMO NPOCylWaTs BeCb Y4acTOK Bbi-
6panHoro guanasoHa. Ecnn Ha Hem ecTtb
SSTV nepepaqn, PEKOMEHAYETCH Bbl-
Bpark wacToTy aAnA oblwero BLI30Ba, pac-

k1 Ha SSTV curHan no wkane rpaHcueepa.

SSTV w ppyrve Buabl MOOYNSILIAW,
Mopa SSTV umeetr MHOro BpEeMEHHbIX
W Ka4YeCTBEHHBIX PEXUMOB — BPEMA nepe-
[a4uv kagpa ot B cekyHf A0 HeCcKonbKux
MWHYT C COOTBETCTEYHLLUMM NPAMBIM M3~
MeHeHueM kavectea. [laneko He Bce atu
pexumbl ucnonek3aylTea. MonynapHeiMu
cumtaloTcs Maptud 1 unu 2, Ckotti 1 unu
2. 311 pexuMebl, KOTOPLIE Halle BCero uc-
MoNbL3YITCA B KOHTECTAaX, ABNAIOTCA KOM-
NPOMWUCCHBIMK 10 COOTHOLLEHMIO “Bpe-
mA—kavecTeo”. OGLMA BLI3OB MOXHO Oa-
Bartb 8 NIOGOM pexume, HO BHI3LIBATEL KOP-
pecnoHaeHTa HeoGx0aUMO TONBKO B TOM,
B KOTOpOM OH pabotaet.

Muorune SSTV nporpamMmel UMeIoT BO3-
MOXHOCTb B KOHLE Nepeaayv Kaapa nepe-
naeate TenerpadHeil NO3LIBHON MK Ka-
KOW-TO Opyroi curian, Hanpumep "Hi".
B onpeaeneHHbix cny4asx no atomy npu-
3HaKY MHOrAa MOXHO ONPEeaenuTE No3bIB-
HOM KoppecnoHaeHTa. MNoatomy npaeuna-
Mu SSTV tecta nepepaqa kakux-nubo te-
nerpadHbiX CUrHaNoe 8 KOHUE Kaapa 3a-
npeLieHa.

HapylieHreM Takxke CHUTaITCH Kakve-
nmBo KOMMEHTapUKM BO BPEMA PaaMOCBR-
31 ¢ ucnonb3oeaHmem CW nnn SSB (kpo-
Me 3aMeHaHMiA CyabW 0aHHOTO KOHTecTa).
B vckniouuTensHeIX cnysasx AonyckaeTca
sonpoc 8 SSB pexwume "Hactora ceobon-
Ha?" n oteet "3aHsTa’.

OTtuetsi. [Nopaaok 0popMNEHUA OTHE-
TOB OMPEQEenseTcs NONOXEeHWeM KOHTec-
Ta. HO ecnu y Bac ectb BO3IMOXHOCTL A0~
MNOAHWTENLHO Nepecnars B CyOEencKyio
KOonnernw NpuHATLIE Kﬂ,ﬂpbl, TO 310T Ma-
Tepuan MOXET MNOCNYXUTL NOATBEeXAe-
HUEM KaKO-nnBO yHUKANBHOW CBR3N.

Penaxtop — A. MHpIOLWERKD, WILTIOCTPAaUMKY — S8TOpS



‘"Mas4yok™ gpna HAaCTPOWUKMU
YKB npueMHUKOB U aHTEHH
Huxonaii MACHUKOB (UA3DJG), r. PameHckoe Mockosckoii o6,

MOMOLLBIO 3TOMD "Manyka" MOXHO Ha-

CTPOWUTb NPUEMHBIE TPaKThl TPaHCU-
BEpOB Auana3oHoe 2 metpa, 70 u 23 caH-
TUMETPA Ha MaKCUMankHYI YyBCTBUTENb-
HOCTb, CHATL AMarpammy HanpaeneHHoc-
TW 8HTEHH 3TKX ANana3oHOoB, CPaBHUTL WX
Mo ycunexuio 1 . A. Hanuuune 50-omHoro
BbIX0O4a NO3BONAET M3MEPATE KO3gdMLM-
eHT ycunedus YKB npegycunurenei w
J[OCTAaTOYHO TOYHO NOACTPOUTb WX BXOM-
Hble Lenu. "Masuku”-reHeparopsl pagmo-

Takoi, 4Tobbl ee rapMoOHMKWM nonafani
B npegensl gwana3oHos 144, 432 wn
1296 My, 31o moryT BiTe Pe3oHAToPk!
Ha yacToTw 86nuan 8000 unm 16000 klu.
B aBTOpCKOM BapuaHTe npyMeHeH Keap-
ueBwbld Ha yactoTy 16000 kl'y, (ocHoBHan
4aCTOTa, HO Ha KOpNyce pesoHaTropa Ha-
HeceHa 4YacTtota 3-W rapMOoHUKKM —
48 Mru).

C BeixOfa agroreHepaTropa curHansl
rapmoHuk vepes OBY (C7, L2, C8), oTce-
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MoBUTEN UCNONL3YIOT AABHO, W NO3TOMY
LaHHYI0 CTATbID MOXHO paccMaTpuBeatb
NULLb KaK ONUCaHWe KOHKPEeTHOW KOHCT-
pPyKUMKU. YCTRORCTEO AOCTATOYHO NPOCTO
W MOXHO ero paccmMmaTpueaTh Kak "KOHCT-
PYKUMIO BRIXOOHOMO AHA".

Cxema "masska" npuBeaeHa Ha
pmc. 1. OH npeacraenaer coboi keapue-
BbIA aBTOreHepaTop, cobpaHHbiin No cxe-
Me EMKOCTHOI TpexTodku. YacTota keap-
uesoro pesoHatopa (ZQ1) ponxHa BbiTh

T T
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KalLWWiA MOLLHYID OCHOBHYID rapMOHUKY
KBapUEBOro Pe3oHaTopa, NocTynawT Ha
pasbem XW2. C XW1 cHumaiot Gonee cna-
boie BY curHansl, BoloensemMoie Ha sne-
meHTax C9, R4 aa cuyer HaBOMOK BHYTPM
ycTpoicTea. JTOT BBIXOA CAYXWUT Ans
OKOHYaTensHOW HACTPOWKWM NPUEMHBIX
TPaKTOB, CPaBHEHUA NPUEMHWKOB MO YYB-
CTBUTENBHOCTU U T. 4.

YpoBeHb CUrHanoe rapMoHUK Ha Pasb-
emax XW1 1 XW2 MOXHO U3MEHATE B LUK-

POKMX Npenenax, Perynmpys HanpaxXeHua
NUTaHWA YCTPOWCTEa B Npegenax ot 2 Ao
12 B. pn 310M HECKONBKO M3MEHAETCH
4acToTa CUrHana, Ho 3TO Nerko CKOMIEH-
CUPOBaTL HACTPOWMKON npuemHuka. B ae-
TOPCKOM BapuaHTe, Npu HaNnpsKeHUW nu-
TaHuA 12 B, curHane yactotoin 144,020,
432,060 » 1296,180 MIu, cHuMmaembie
¢ pazvema XWZ2, "OTKNOHSIOT" CTpenky
S-metpa go S9 +20...40 gb, a ¢ pasvema
XW1 — okono SS9 u perynupyrorcsa
YMEHbLUEHWNEM HAMPSXeHWs NUTaHus o
nponagaHna.

K pasvemy XW2 nopxnmioyator aunons-
HYK) aHTeHHy Ha Tpebyemulit Auanal3oH,
a "manyok’ pasMeLllalT Ha pacCTORHWMK
B HECKONBKO AIMH BONH OT MCCnegyemon
AHTEHHBI (Ha TOW Xe BLICOTE).

Murator "masyok” or crabunuavpo-
BAHHOIO WCTOYHWKA C MABHBIM U3MEHE-
HUEM BBIXOAHOTO Hanpaxewus (uau or
HEeperynMpyeMoro MCTOMHWKAa C BbIXOA-
HEM Hanpsxeswem 12 B yepes nepe-
MEHHbI pPEe3UCTOP CONPOTUBNEHUEM
1 kKOM, BKJIOYEHHBIA K@Kk OenvTens Ha-
npsxexus). Tak kak Tok noTpebneHus yc-
TpolcTBa oueHb Mman (1..3 mA), ero
yA0BHO MCNONL30BaTL B Ka4YecTee "Many-
ka" onA NpoOBEpKHU W HACTPOMKM aHTEHH
W NWTaTk OT ranbBaHUYECKOW MNKU aKKy-
MYNATOpHOW Gatapew [OCTATOYHO Aon-
roe Bpems.

MoHTax YyCTpOWCTEBA BLINONHEH HA
nnare ua ABYCTOpOHHe QOoNLrMpoOBaHHONO
cTeknorekcronura paamepamu 70x40 mm
(pwc. 2). KonTaktHeie nnowaaku (noka-
3aHbl 4epHBIMKM KBaApatamu) BblpesaHsbl
M0 KOHTYPY B ONnbre ¢ NOMOLLLID pe3aka.
LWunpuHa npopesein Mexay KOHTaKTHBIMM
nnouankamm 1 obumm nposogom (6enoe
none) — He mexee 1,5 mm. OBuwme BLIBO-
[kl AeTanei NpunasHs HENOCPEACTBEHHO
K ponbre.

Mnata nomelleHa B 3KPaHWPOBAHHYIO
KOpOOKY, W3rOTOBNIEHHYID W3 TaKOro Xe
marepuana, W onasHa B Hel ¢ AByX CTOPOH
no nepyMeTpy. N8 noNHoOW 3KpaHMpPoBKW
CBEPXY MpUNasHa KpuilUKa, Ha KOTOpPOM
ykasaHsl paboune HactoTe "mManuka” Ha
pasHbix Avana3oHax. Ha 60KoBbIX CTeHKax
ycraHoeneHs anemedTtsl C10, SA1, XW1,
XW2. Ons ynobcTea nepeknioyeHns pasb-
embl XW1 1 XW2 MOXHO yCTaHOBUTL pR-
J[10M — Ha OHOI CTEHKe.

3nementel CY, R4 (¢ MUHMMANLHOM
ONWHOW BLIBOAOB) pacnasiHei HABECHbIM
MOHTAXOM — Ha ThiflbHOI CTOPOHE padb-
ema XW1. lNpwu atom ans oGecneyeHns xo-
pOLWEero cOrnacoBaHWA Ha gvanas’oHe
1296 Mly peauctop R4 nyulwe npume-
HUTE SMD-Tuna.

Apoccens L1 — cepun OM. KaTywka
L2 HamoTaHa nposoaoOM AVAMETPOM
0,6 MM Ha oOnpaeke auameTpom 2,5 mm
n copepxut 3 surka. War Hamotkm —
1.2 Mmm.

KoHnpencaropom C1 koppekTMpyioT oc-
HOBHYIO 4aCTOTYy asBTOreHeparopa Takum
obpasom, 4To6bl 0OaHa U3 ee rapMOHKK M0~
nana e Hayano guanazoHa 144 My. MNpu
3TOM 4aCcTOTOMEpP MOAKNIHAIOT K BbIXOAY
XW2, a BuiBog, KaTylku L2 BpemMeHHo OT-
navealroT ot kopnyca. Ecnu yacrora keap-
LIeBOro pesoHaTtopa v 6ea Koppexkuun no-
napaetr B Tpebyembiit y4acTtok, BMECTO
koHpeHcaTopa C1 moxeT BbiTh ycTaHoB-
neHa nepemblyka.

Pegaxrop — A. Mupowenxo, rpadma — 10. Axapeea
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MOLAYJIATOPA

A. ATYHOB, H. BEPEOBA, M. AT'YHOB, r. Canxt-Ietep6ypr

pv GOpMMPOBAHUM DOHOMNONOCHO-

ro cur{ana mMHorogasHelm MeTo-
aom [1] B ka4yecTee HU3KOHACTOTHOrO
KBaapaTypHOro (azoBpaillartens npu-
mMeHsieTcn npeobpasosartens MMnebep-
Ta. OH ocywecTenseTr NnoBopoT ¢asel
BCEX MAPMOHWYECKUX COCTaBAAOLNX
curtana Ha yron —90° npw coxpaHeHnn
ux amnnuTtya. K yctpoicTeam, KOTopbie

R!J.G’K RSJO.'{ RE 30k
=

R22 30K
SN

HepaegHoMepHOCTL amnaun-
TYAHO-Pa3HOCTHOM 4ac-
TOTHOW XapaKkTepucTukun
e paboyem guanasoHe
YacTor, ab . ... ... 2,9
HepaeHomepHocTe ¢aso-
Pa3HOCTHOW XapakTepuc-
TuKkKn g paboyem guana-
30HE HacToT, rpad. ......... 0,001

R26 30k R30 30k
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R3Z 30K

C ewixoga Nn\aToro or exona punet-
pa, T.e. C BLIXOO43a MWUKDOCXEMbI
DA2.4, cHumaeTcs nonHas 3apep-
XaHHan Ha HeKOTopoe BPemMs Konwus
BXOAHOro curHana. Curuvan, oproro-
HaNbHbIA MCXoaHOMY, 0OpPa3oBaHHbINA
B pe3ynbTate CyMMMWpPOBaHWA BCEX
curHanos ¢ ¢razosbix PUNLTPOB, CHKU-
MaerTcs ¢ BeixoOa cymmartopa.

B ¢daszoebix ¢punsTpax ¢asoepa-
Larens MOXHO MCMNoNL30BaTs NbbIEe
PE3NCTOPLI M KOHOEHCATopPbl C NATK-
NPOUEHTHBIM AONYyCcKOM M3 pana E24.
OkcuaHbie KonaeHcatopsl C1, C2 —
cepuin K50, K53, a koHpeHcaTopsl
C5, C6 — kepamuyeckue, Hanpumep,
KM. Mukpocxembl K1401¥Y1 moxHO
3ameHnTe Ha K140¥[020, npaeaga,
YUCNO WCMONb3YEMBIX MWUKDPOCXEM
npu 3TOM yBENUW4YMTCHA BABOE, MO-
CKONLKY 3[1eCb B OJHOM KOpMnyce co-
nepxutca scero gea OY. Peaunctop

R36 30K R36 30K R4%2 30k

OCYLLECTBARAIOT Takoil noeopot asbl
BCEX FapMOHWYECKUX COCTaBNASOLWMX
CUrHana npu coxpaHeHuu KMX amnnu-
TyA, NPUMEHRAIOTCA TakXe Ha3gaHus
LWMPOKONONOCHBLIA KBaaparypHoelin da-
30BpawWaTens WM KBaapaTypHbIA
huUnLTP.

B papunoniobutenbckux ycnoeuax
MOXHO MOCTPOUTE OTHOCUTENBLHO NPO-
CTOW aHanorosbiii WWPOKONONOCHLIA
HWM3KOYACTOTHBIA KBaApaTypHein da-
3ospawarens [2] ¢ Hennoxumu xapak-
TEPUCTUKAMMU.

OcHoBHblE
TeXHUYECKMEe XapaKTepuCTHKN

PabGo4uin gManasoH 4acToT,
I 200...3200
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MpuHUMNUaneHaa cxema Takoro
WKMPOKONONOCHOINO HWM3KOYACTOTHOTO
KBagpatypHoro ¢asospawarens no-
Ka3aHa Ha pPUMCYHKe.

Ha exopn ycTpoucTea nogaeTcs Mo-
AyNupylownin  curHan (Hanpumep,
OT MWUKpOGgOHA), & C NBYX BLIXOOORB
CHMMAaITCHA COOTBETCTBEHHO ABE €ro
OpPTOroHanbHbLIE KONWW, NpeaHasHa-
yeHHble Ana SSB moaynatopa.

dazospawarens COLEPXUT NOBTO-
puTENb HanpsXeHws, cobpaHHbin Ha
onepaunonHoMm ycunutene (OY) DA1.1,
NVHEerKY W3 AeCcATW NnocnenoeatensHo
coeauHeHHbiX has3oBbix GUNLTPOB, pe-
anuaoeaHHeix Ha OY DA1.2—DA3.3
M OTAMHAIDLLWXCA APYF OT APYra TONbKO
HOMMWHanNamMv KOHAEHCATOPOR, 3aAai0-
LMX MOCTOSHHBIE BpPEMEHW, a Takxe
CyMMAaTOp, BbinonHeHHbi Ha OY DA3.4.

R5 moxer Gbitb A6GbIM U € NOBLIM
LONYCKOM.

Ecnu BCE 3nemMeHTbl UCNpageHbl
n daszospawarens cobpaH npasunb-
HO, OH He TpebyeT HUKaKoro Hanaxwu-
BaHWA U HayuHaet paboTaTte cpaay.

JIMTEPATYPA

1. CnpaeoYHMK NO paauo3NeKTPoH-
HbIM YCTROWCTBaM: 8 2-x TOMax, T1, —
M.: BHeprus, 1978.

2. Nartent PO Ne 2258300. Wupo-
KOMONOCHbIA pa3HOCTHbINA dasospawla-
Tens (A. B. AryHoe, H. M. BepGoga). —
BionneteHr "OTkpniTusn, waobpere-
Hus,...", 2005, Ne 22.

Pepaxtop — C. Hexpacos, rpagwea — 10, AHgpees
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«XOJTOAHASA» HACTPOWUKA

[N-KOHTYPA TIEPEOATHUKA

A. EBTEEBA

wixoaHoi [1-kouTyp nepepatuvka tpebyeT TlLaTeAbHOH
HACTPOHKH HEIWBHCHMO OT TOro, NOJYYEHR JIH ero
napaveTpu pacuetom [l. 2] wam o H3roTomaeH

no onWcawuio B8 XKypHasne. [lpn srom HeoOXxoAHMO nom-
HHTb, 4YTO UeJbI0 Takofl onepauHH HBAAETCR HEe TOJbKO
cofcTBenHo HacTpofixa [l-koHTypa Ha 3apaHnyl0 uacToty,

HO H COrJacOBaHHE €ro C BhIXOAHBIM CONPOTHBJEHHEM
OKOHEMHOTO KACK&/AA NepefaTyHKa H BOJHOBHM CONPOTHBJe-
HHeM QHAEPHON JIHHHH aHTEeHHbI.

Hexoropbie MaNoonLITHHE PaARONIOGHTENH CYHTAIOT, 4TO
AOCTATOMHO HACTPOMTL KOHTYP HA 3alaHHYlO HEcToTy
TUALKO H3MEHEHHEM €eMKOCTefi BXOMHOrO H BhIXOAHOIO KOH-
feHcaTopos nepeMeHHoH emkocTH. Ho TakuM cnocolom He
BCETa BO3MUMKHO TNOJYYHTH ONTHMANLHOE COI/IACOBAHHE
KOHTYpa ¢ naMnod -H aHTeHHOH.

[lpasunsnan wactpofika [1-kotypa momeT OuTh noay-
Yena TOILKO NOAGOPOM ONMTHMANbHBX NAapaMeTPOB BCEX TPeX
ero anementoB (Cl, L1, C2 na pucyHke)
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Hactpassate [1-kOHTYp yBOOHO B «XOVIOAHUM® COCTOSIHHH
(0e3 monkAOMeHMA MHTaHHR K MEPENaTYHKY), HCTIONB3YH
ero ceoHcTBO Tpanc(OPMHPOBATL COMPOTHBJAEHHE B JIOGOM
wanpasienH. JlAR 3TOro BKAOMEIOT napaniensHO BXOLY
KOHTYpa HarpyaouHoe conporHsiehue R/, paBHoe IKBHBa-
AEHTHOMY BLIXOAHOMY COMPOTHBAEHHIO OKOHEYHOro Kackana
R... W BLICOKOYACTOTHuA BOAbTMeTp Pl ¢ manoil BXOAHOR
€MKOCTBI0, 8 K Buxoay [1-KOWTypa — HanpHMep, B aHTEHHO®
rve3no X/ — renepartop curnanoe GI. Pesncrop R2 conpo-
THBJieHHeM 75 OM  HMHTHpYET BOJIHOBOE CONPOTHBJAEHHE
¢HnepHoN uHHH. ABTOp ANR HACTPOHKH HCMONB3OBAJ reHe-
patop 4-18 n namnosuift BoAsTMeTp BK-7B.

3HaueHHe HArpy3oMHOrO CONPOTHBJEHHA ONPENeNAlT Mo

popuyae
Roe=0,53U pur/ fo.

rae Unur — HaNpsiKeHHe NMHTaHKA aHOMHOA LNl OKOHEYHO-
ro Kackana nepeaatunka, B;
fo — nocTosHHaA COCTABASAIOIAA aHOAHOIO TOKA OKOHENHOro
xackaja, A.

Harpy3ouHoe CONpOTHB/IeHIIE MOMXHO COCTABHTh H3 Pe3u-
cropos THna BC. Peaucropst MJIT npumeHsts He pe-
ROMEHAYETCA, TaK KaK Ha wacTorax Beiwe 10 MIu y Buico-
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KOOMHBIX Pe3HCTOPOB 3TOro THNa HabGalojaaeTcA 3ameTHaR
38BMCHMOCTE HX COTNPOTHBAEHHA OT HACTOTHI.

Mpouece «xonvpnofi» nactpoRtkn IT-xkoHTypa sakmouaerc
B chenyolleM. YcTaHOBHB NO LWKaNe reHepaTopa 3afaH-
HYIO 4acTOTy H BBens eMkocTH koHiexcatopos C/ u C2 npu-
MEPHO N0 OAHOW TPeTH MX MAKCHMaJbHHIX 3HaueHWH, no no-
Ka3aHWAM BONbTMeTpa HacTpausawT [l-koHTYp B pesouanc
H3IMEHEHHEM HHIYKTHBHOCTH, Hanpumep, noAGHPas MecTo OT-
Boaa Ha Katywke. [locne 3toro, Bpaulan Py4YKH KOHAEHCATO-
pa Cl, a 3aTem xoHnencaropa C2, HyXHO NOGHTLCA nanp-
Heflluero yBeNHYEHHA MOKA3aHHWA BOJLTMETPA M CHOBA Mol-
CTPOHTL KOHTYP, H3MeHAA HHAYKTHBHOCTL. YKasaHHbe ome-
PALHH HYXHO MOBTOPHTH HECKOJIBKO pas.

[lpn nonxome K onTHManbHOR HACTPOAKE H3MEHEHHA eM-
KocTefl wWoumeHcaTtopos Oyayr Bce B MeHbluel cTenewd cka-
3bBATLCA Ha NOKalaHuAX BojbTMeTpa. Koraa e manbuedi-
wee uiMmeHeHne emkocTed C/ w C2 Gyner ymeHbiuaTh no-
Ka3dHHA BOJLTMETpA, PEry/HpoBKky emKocTed caenyer npe-
KPaTHTh H BO3MOXHO TOuHee noacTpouth [1-xoHTYp B peso-
HaHC u3MeHeHwem HHAyKkTHBHOCTH. Ha 3TOM HacTpofiky
Il-Kkoutypa MOMHO cunTaTh 3akoHuenHofi. EmkocTh komaen-
catopa C2 npe 9TOM [0/MKHA ObiTh HCMONL30B2HA MPH-
MEPHO HAMOJOBHHY, YTO J4CT BOIMOMHOCTh OCYUIECTBHTH KOP-
PEKLHI0 HACTPOHKH KOHTYpa 0pH MOAKNIOYEHHH peanbHoR
anTeHHb. [leno B TOM, 4TO 3a4ACTYI0 4HTEHHbI, BhINOJHEH-
Hbie NO ONHCaHuAM, He OyayT HacTpoewn TouHo. Ilpn stom
YCAOBHA MOABECA aHTEHHbHI MOryT 3aMeTHO OTAHYATLCA OT
npueefienHoro B onucanwn. B Takmx cayuamx pesonamc
NOAY4HMTCA Ha cayuadiHofi wacToTe, B auTeHHoM ¢uaepe
BO3HHKHeT CTOfiYaR BOJHA, W HAa KoHue Guaepa, noa-
xnoueHnoro k [l-xonTypy, GyneT npHMCyTCTBOBaThH peaKTHB-
Has cocTasaswwan. MMeHHo H3 3THX coolpamennit neobxo-
NHMO HMEThb 3anac no Cperynnponne snementoB [l-koHTypa,
8 ocHoBHOM eMkoctH C2 W uuaykrusuocth LI. [lostomy
npH noakmouennd K [1-kouTypy peansHofl aHTeHHH H che-
LlyeT NPOM3BECTH [NONOJHHTENLHYI0 NOACTPOAKY KOHOEHcaTo-
pom C2 u nuaykTHeHocTsio L1

Mo onwucanvomy cmocoly Owan HacTpoenn [l-koHTyphi
HECKOJIbKHX NepefaTYHKOB, paboTaBILUKX Ha pa3fMuHLe AaH-
TenHnl. [lpn Hcnoab3oBaHHH 8HTEHH, [OCTATOMHO XOpOLO
HACTPOEHHHX B DEe30HAHC H COTAAcoBaHHHX ¢ Guaepom,
JNONOJIHHTENbHAR NOACTPOAiKa He TpeGOBANACK.

2. Yavanoack
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"PAOANO" — O CBA3MU

PexBuem gna reneeunpgeHva?
Anexcangp FoJibiLLUKO, rn . sxkcnept 3A0 "Cucrema Tenekom”

"MiHHOBauMu poXAAaNOTCA Ha CTeike!” — ckasan
TOMN-MeHeg¥ep U J0/1n/1 NMBO KOHbAKOM.

OpHaxab B Poccum...

Ha ctpanvuax Hawero xypHana
Mbl YK€ roBOpuaun o rnoGansHon pe-
KOHCTPYKUMKW OTpacnu Ces3wn Ha ba-
3€ nepBON BONHbBI — pas3BUTUK
IP-TenedoHmnn. Bropoit BonHOW rno-
BbansbHoW |P-nepecTtpokn MoxeT
okazartecs IP-tenesugeHwve (IPTV).
Aaeug JloyToH, OOWH W3 BEeAyLIWX
CUCTEMLUWMKOB W KOHCYynbTaHt BT
(British Telecom), kak-T0 ckasan,
4TO B TE4EeHNEe XX cToneTus TexHo-
NOrvK CBA3W MEHANUCL HECKOBKO
pas. "Mul Ha4anw ¢ Toro, 4To Tene-
doHHans cenAsb Bmina nposoaHomn,
a tenesngeHne — 3dWpHbIM, a Te-
neps Mol nmeem GecnposogHble Co-
TOBbLIE CETWU CBA3W K kabensHoe Te-
nesupenne”. B Havane XXl sexka cuc-
TeMbl CBA3W BHOBb MEHSIOTCH pagn-
KanbHo, TENEPb YXEe Ha OCHOBE na-
KeTHbIX |IP-uHHOBaywi.

Mo paHHLIM @ KOHCANTWHIOBOM
komnaHuu Point Topic Ha koHeL uio-
Hs 2006 r. 3a oawvH rog, 4mcno IPTV-
KNIMEHTOB BO BCEM MWPE BO3POCNO
B ABa pasa (ot 1,5 mnu go 3 MnH).
KpynHeiwwum IPTV-onepatopom mMu-
pa npu3HaHa komnauus PCCW wn3
loHkoHra, obcnyxueaiowas 0OKONo
645 Teicau TB abonenToB. Mpumep-
Ho 300 ThicaAY NpPUXOAUTCH HA A0NI0
France Telecom, 267 ThicAY — y uc-
naHckon Telefonica.

PeiHok IP-Tenesupoenuns 8 Poccumn
euwe ToNbKo 3apoxpaetcH. Mo gaH-
HeBIM koMnavuu J&P, k oktabpio
2006 r. poccuitickan ayautTopwn
none3oeatene IPTV HeHamHoOro
npesbicuna 40 Toic. aboHenTOB. OA-
HaKo "3apoxpeHwe” nonyYaercs
Becbma OypHbIM — eXeaHeBHo
B poccuinckux ropogax k IPTV noa-
KNIOYAEeTCHA MNOYTM ThICAYA 4YENOBEK.
Kak cumTaloT aHannmTukun, yXe K KOH-
Uy roga 4yucno aboHEHTOB yABOUTCSH,
a kK koHuy 2010 r. — yBenuuyutCch
8 15—20 pas.

O4eBngHbl NpevMmyLlecTsa npe-
poctasnenus ycnyr IPTV Ha cywecT-
BYIOLLUMX CETAX: C OA4HOWM CTOPOHSI,
HE HYXHO CO3[aBaTh OTAENbHOW ce-
™, C aopyroil — ycnyrn IPTV yeenu-
4usaloT obvem Tpadwuka B TpaHc-
NOpTHON ceTW. A 3T0 AONONHUTENb-
HblM goxod... B o6uwem cnydae cetb
IPTV crTpouTcs Ha ocHOBe pacnpe-
AeneHHblX WHHOPMaAUWOHHLIX pe-
cypcoe. Kak npaewno, oneparop
npegnonaraeT pasMeleHne B CETH
IPTV Heckonbkux BWOEOCEPEEPOB,
"3apAXeHHbIX" pa3HoobpasHbim
KOHTeHTOoM. [pu atom co3painTcs
XOpOoiUve yCnosus AR pa3suTus ce-
™, U B nepcnekTuse nobas komna-
HUA MoxeT chopMUpoBaTE CBOW BU-

OE0CEePBEep W NOAKNIYNTL €r0 K CETH
IPTV.

lNpownein rog xapakTepu3osancs
TEM, 4TO B OTpacib CBH3W 3aMETHO
YBEENUUUNCH MNPUMTOK WMHBECTULMA.
Yeenuyunncea oH, B TOM 4MCne, U Ha
OpraHnsaumnio AocTasku BUOeoycnyr
no IP-cetamM. He MeHee BaXHbIM
daKkTopoM CTano CHWXEHWE LEeH Ha
o6opynoBaHue Ons MNOCTPOeHwus
pasHoobpasHbIX ceTen goctyna
(xDSL u np.), 4TO HEBEPOSATHO COHNK-
3UN0 CTOMMOCTL CTpouTenbcTBa TB
ceTteil Ha OCHOBE TpaAWUMOHHLIX
M HOBbIX TENEKOMMYHWKAUWOHHBbIX
TexsHonorun, Pacrer KOHKYypeHUus
nocraewWmKkoe, 470 GnaronpusTHO
OTpaswvnocbh Ha CHUXEeHuW ueH. Oa-
HOBPEMEHHO PpacTeT KOHKypeHuws
cpeown noctaswukos ycnyr IPTV,
MOYTU Kaxabl U3 KOTOPLIX 06BABUN
CBOEN UENbD Tak Ha3biBaembuiii
“triple play” — "ronoc + pgaHHble +
enaeo”. A 3T0 BeneT K TOMmY, 4TO
BCKOpPE BCE NocTaswukun ycnyr Oy-
AyT npepanarate NpPpUMEPHO OAWHA-
KOBbIE CEpBUCHLIE NakeTbl. Tem ca-
MBbIM, Kak OTMEYaloT chneuManwucTsbl,
KOMMNaHWM-onepaTopsl 3aHOBO OT-
KpoiwoT ann cebn notpebutennckun
PBIHOK, HA3 KOTOPOM OHW paHee cy-
WecTeoBann B HECKONbKO Apyrom
KauyecTse, M H4acTo H6e3 KOHKYPEHTOB.
B noroHe 3a HOBbIMW TEXHONOM UMW
W ycnyramm ux koMm@popTHaR XWU3Hb
3aKaH4YWBaeTCH, B pesyneTate Jero,
K&K NokasbiBaeT MUPOBOW OMbIT, HE-
n3BexHO BbiMrpaetr noTpebutens.
Tak KoNWM4ECTBO CTano MNOHEeMHOry
nepexoavTs B KAYECTBO...

N BOT OAgHaxAbl, B KOHUE neTta
2006 r., OT 0AHOro M3BECTHOID MOC-
KOBCKOro cepswuc-npoeangepa WH-
TEPHET, KOTOPBIA NPeaocTaensan yc-
nyrun IPTV, Han3opHble opraxsl Kare-
ropuyecky notpebosanu NONy4YUThb
TOYHO TAKYI0 XE NWUEH3WIo, KakK no-
nyyaloT onepatopwl ceten kabeno-
Horo TB (KTB). 370 6bin, KOHEYHO,
Kasyc — npuv 4em 17yt KTB? U cpa3sy
Xe Ha cueHy "BbiNoOpxHyna" cras
XKYpPHanUCTOB, KOTOpPAan yBena cyue-
CTEO BONPOCA 4yTh NWU HE B "J0CTO-
EBCKYI0" NNOCKOCTL TMNa — "TBapk A
opoxawas wnu npaso umen?”.
To ecTe NOATPYHMEBANW HaA "rocHan-
3opom”, B nouMckax MHTepHeta "3a-
rnageieanu” B KoaKCuanbHbIA Ka-
6enp, coBeTOBanNM nposangepy,
B KakoW pyke cnenyet pepxatb
"aHamfa ceoboabl” W Np. u Np. Xyp-
HanucTel NWOOAT ckaHpansl — 3TO
NogHWMAaEeT X PEeNTUHI, HO TEM ca-
MbiM OHW YBENW BHUMAaHWE OT rnae-
HOro. A rnaBHoe-TO 3akKn4anocb
B TOM, 4TO CBOMMMW AEWCTBUAMM Ha-
LyoHaneHas agMuHUCTpauus CBA3U

BAPpYr nNpwW3Hana, 470 NOSBUNOCH
COBCEM ApYroe TeNesuaeHune, MHTe-
rPUPOBAHHOE XOTb WU B NMPUHUWNK-
anbHo Apyryw cCceTtb p[ocTaBky,
Ho TpebOywliee nony4edvs “Tpaawn-
LUWMOHHOW " NTUUEH3NN.

CerogHs v TOT NpoBanaep cyuie-
cTeyeT nod apyrum BpeHoom, u Tot
cefA3bHag3op “"kaHyn B nety”, ubo
6yaywimii HanaopHbIA oprad 6Gyaer
KOHTPONMPOBaTe  OAHOBPEMEHHO
v TB ycnyrv, n ux CogepxXaHuwe, 410
NULLIHWIA pa3 NogTEEPXOaeT cKa3aH-
Hoe Bobille. Takum oBpasom, 8 nuue
IPTV Bce mbl nony4unu "Hactoswee”
undposoe TB, n c aroro camoro mo-
MEHTa TPaAWUNOHHBIE CeTH pacnpo-
cTpaHeHua TB BeuwlaHus BCTYNUNW
OAHOMA HOroM B "KpacCHYK KHWUry".
Mpuvyem, kak BeISCHAETCSH, HE TONBKO
OHW, NOCKONbKY NPOUECCH CTpemu-
TENBHOW CMEHLI TEXHONOIMIK 3aTpo-
HYT u nepxatenei TB koHTeHTa,
v TB peknamwumkos, u TB kpeatyp-
WWKOB.

B o6wem, "ctapomy gobpomy” TB
YXE MOXHO 3akasbiBaTb PEKEUEM,
Kak 370 [enakT NOpon MMEHWTHIE
ocobbl, ewe Haxo4aWMWECH Ha Nuke
Kapbepsl, HO YXXe 0cO3Haswme GpeH-
HOCTbL BeiTMa. BoT, kK npuMmepy, Mo-
uapT omHaXAbl MONYy4Yun 3aka3 Ha
pPEeKBUEM OT TAMHCTBEHHOIO YenoBe-
Ka B 4HEPHOM Mnawle, He noXxenaswe-
ro Ha3earb CBOE WMS, 4TO Camo Mo
cebe NpPoOW3BENO Ha KOMNo3uTOopa
OrpoOMHOE U FTHETYLLEE BNeYaTneHve.
Ho "Pexkeuem” Mouapta okaszancs
reHmanbHbiM TBOpeHnem. Bnpouem,
Hawa "uMeHuTas ocoba” ewe NoXm-
BET, HO B KayecTBe peksuema Aans
Hee yxe Morno 6ul BeicTynutk IPTV...

OpHaxaw! B [laBoce...

Kak 3aseun BM3HECMEeHaMm W no-
nuTukam Ha HepaeHem BcemumpHom
3KoHOMMYeckom dopyme B [laBoce
Bunn lentc: "B pe3ynbrate B3pbiB-
HOro POCTa KONMYECTBA OHNANHOBLIX
Buaeomarepunanoe v cnusiHua (K
C Tenegu3opom B Bnuxawwe nATh
netr UHTepHeT peBONKUWOHU3UPYET
TB... MeHs nopaxaeT, Kak MOXHO He
NOHWMATb, 4TO 4Yepes3 NATe NeT Mbl
bynem cMesTbCH Hag TEM, 4TO Cero-
AHA HA3bIBAETCS TeNnesnaeHnem”.

CeroAiHsi Bbl BbIHYXOEHbI CUAETH
nepes akpaHom, 4Tobel He Nponyc-
TUTb WHTepecywulee eBac cobbliTme
WY O0XOAaTbCH, KOrAa AWKTOP CKa-
XEeT 0 TOM, 4T0 Bac BonHyet. Ho cne-
AWTE 32 NOAOOHBIMW MEPONPUATURA-
My yepes MHTepHer ropasno ynob-
Hee. K TOMy xe CMOTpEeTs B Halwm
OHW BUOEOKNWUNEI Ha KOMMNbOTEpEe
M KMHO MNKM KOHUEPTLI NO TENEBU30-
py — OBa COBEPLIEHHO pa3HbiX 3a-
HATWUA. Ho OHW CONBIOTCH B 0AHO, MO-
ctaeus nepeg TB komMnaHuaMWK
W peknamopartensMmm Hosble Npo-
Bnemei. "[leno nper K Tomy, HTO Te-
neBnaeHue nepemecTmtca 8 MHTep-
HET, W HEKOTOPBIE KPYNHbIE OnepaTo-
Pbl yXe CTPOAT ANs aTtoro coOTBEeT-
CTBYIOWYIO WMHGPacTPykTypy", —
ckasan lentc. M B camom alene, pocT
NonynspHOCTU BLICOKOCKOPOCTHOIO
WMHTepHeTa, pa3suTue WWPOKONO-



NOCHOro AocTyna v COOTBETCTBYIO-
wen AOCTYNHOCTHM M NONyAAPHOCTYH
Takmx BugeocanTtos, kak YouTube,
rae KaxXoblii MoXeT "BbINOXWMTL”
CBOE BWOEO, YXE NPUBEN K COkpa-
LeHWIO BPpEeMEeHU, KOTOpPOE MONOo-
AeXs BO BCEM MUpe NPoOBOAMT ne-
pen TeneBn30pom.

A Beab HbBIHEWHAS MONOAEXb
¥ eCcTb TOT camblil Byayuwimia none3o-
BaTenb ycayramu ceBA3w, Ha KOTOpo-
ro, no cywectey, u "pabotaer” co-
BPEMEHHAas OTpacns CBA3W. WU He ce-
kpert, 4To B oGoapumom Gyayuiem
rnbkocTe "oHnaHoBoro Bnaeo” Gy-
net ybexpnate Bce 6onbwe v bonswe
TeneapuTenei oTkasaTteCa OT Tpa-
OVIUMOHHOINO TenesewaHnss ¢ ero
dukCHpoBaHHLIMKU  NporpamMmmamm
W pasgpaxalouiein pexnamon, BKnm-
HUWBAIOLLEWCS B Nepegayqun.

IPTV otnuy4aetr OT NpPUWBBLIYHOIO
Ham TB "BpoxpeHHan"” MHTEpakTUB-
HOCTB. ¥ "MeanAwmkoe” (arperarto-
POB W pacnpocTpaHuTenein KOHTEeH-
Ta) 4yTh NW He BMepBbIe NOABNSETCS
BO3MOXHOCTb HE TONLKO 3HaThk KTO,
4TO W KOF@a CMOTPUT, HO U B3aMMO-
nencreoeate ¢ aboHeHTamu B pe-
anbHOM BpPEMEHW, CBOEBPEMEHHO
pearnpys Ha ux nosegexHve. B vacT-
HOCTHK, Takas HeENpoCTas B peanuaa-
uru ana Toro xe KTB ycnyra kak
"Bnpeo no 3akaay” (VoD), B IPTV —
psaoson cepsuc. Takmm oBpasom,
c pazsutuem IPTV nosiBnsercs BO3-
MOXHOCTb paccmarpusarts Tenesw-
30p KakK "OTKPLITOE OKHO" B MUP, T. €.
KaKk MynbTUMeAWnHLI 1 nHbopma-
UMOHHO-KOMMYHWKAUWOHHBIN UEHTP.
A WHTEpakKTUBHLIE MHPOPMAUWOH-
HblE CEepBWCHI: cnpaeku, noroga
W pacnucaHus, nony4aemMbie cero-
OHA nubo vYepes tenedoH, nubo Ye-
pe3 koMmneioTep, moryt OwbiTb go-
CTyMNHbI HA TENEBU3NOHHOM 3KpPaHe.

MNoka B Poccuu IPTV He saBnReTCH
CKONbKO-HWMBYAb NpubbinbHbiM BGua-
HecoMm. Bnpouem, Tem xe cameim By-
et "rpewuts” v "undposBusauus”
TB, KypC Ha KOTOPYIO B3AT BO MHOMMX
cTrpadHax. Mexay tem, B oTnu4mne ot
TpaAMuMoHHOro TB, cpenu BO3moXx-
HocTen IPTV MHOXecTBO yHuKanb-
HbIX YCNYT, BKNOYaa MHTEPaKkTUBHYIO

peknamy, Wrpsl, MHOroKaHanbHbie
TpaHcnsauMm, snpgeocyaTbl M KOHde-
peHuun;, ronocosaHwe, [OCTYnN

B Web, oxXpaHHbIA MOHWUTOPMKHI, [0-
CTYN K MyNbTUMEAMNHOMY KOHTEHTY
W Npo4ee.

Kak nuweT Ha cBOWX CTpaHuuax
Telecommunications Online, ogHKM
13 Hanbonee BaXHbIX 3NEMEHTOB
npuy passepteBadumn yenyr IPTV qe-
NAeTCcH kadYecTBo ob6cnyxuBaHWs
B CMbICNe "KayecTBa NONb30BaTeNb-
ckoro onwta” (QoOE), npuyem ero
PONb NOPOW CTONL BENWMKAa, 4TO MO-
XeT NPeBoCxX0AnTe TakoW nokasa-
Tenb, Kak oBbemM A0CTYNHOro KoH-
Tenta. Beagb ecnn, k npumepy, 3ary-
xaHue curHana 6a3oBoW CcTaHuuwm
Ansa coToBoro tenedpoHa B onpege-
NEeHHbIX MEecTax KNWEeHT ewe roToe
MNOHATL, TO Aerpajauvs BMOeOoCWUr-
Hana nNpocTo HegonycTuma. To ecTb
obpaulats BHUMaHWE Hano He ToNb-
KO Ha TEXHONOrWiIo, @ Ha To, Kakue

MMEHHO NpeumyllecTBa nonydaert
abodHeHT/NOANUCHMK. MpumeHn-
TensHo k IPTV oH ponxeH nonyyuts
HOBOE Ka4ecTBO TEnenpocmoTpa —
Torpa ato v ByaeTr "HoBOe Tenesu-
AeHwue".

Tpancdopmauna pexnamsi

"Y Tenesewarenei ecte BOIMOX-
HOCTb C030aTk HOBYIO, NPUGLINbLHYIO
Mogens pacnpoCTpaHeHus BUAEO-
KOHTEHTA B CETW, BLIFOOHYK W Ans
Bnajensues KOHTEHTa, U AN arpe-
ratopos”, — nopYepkueaert Jlapw
MepbpaHaT, reHepansHbil MeHeXED
W cTapwuin suue-npesnneHT Nielsen
Analytics — "ana peknamogatenew
W Tenenpou3eoAuTENEen OHNaWHO-
BOE BUAEO MOXET CTaTb NpevmMyLLe-
cTBOM”. PEKNnamMHble KoMNaHuuM € 1C-
NONL30BAHMEM OHNalHOBOro BUOeO
MOryT yNpPaenaThCA CeTEBLIMU MHCT=
pyMeHTamu, a8 WHTepakTWBHas Cco-
CTaBnsIoOLWas, To eCcTb nogcyeT "Knu-
KOB"”, KOTOpHIE AEenaloT nons3oBare-
M, mMoxeT ObiTb WHTerpupoOBaHa
8 TB nporpammy, 4tob6bl NOBLICUTHL
BOBMEYEHHOCTL B HEE 3puUTenewn.
BpoGasok kKO BCEMy, BCE 3TN MaHW-
NyN\aUMK 3pUTENDE MOXET NPOAEenaTth,
HE OTpblBA@sCb OT NpocmMmoTpa, —
BEOb OHNaWHOBOE BUAOEO Npegnona-
raeT pa3Hbie YPOBHW MHTEPaKkTUBHO-
ro B3awMmMoOEeWCTBUA C Nonb3oBarte-
nem, Kotoporo He moxet obecne-
YTk 06bIYHAR TENETPaHCNALVWS.

Mokasartenw poxopoe, obHapoao-
BaHHble Ha BLICTaBKe-KOHQepeHunmn
MIXX 2.6 B Hbio-Wopke, nokasbiBa-
nu, 4TO B Nepesom nonyroavm 2006 r.
MHTEPHEeT-peknama npuHecna Ha
37 % Gonblie nOX0O0B, HEM rog Ha-
3ap, a ux paamep goctur $7,9 mnpa.
AHanutuueckans komnauumsa Parks
Associates oxwjaetr B 3ToM roay
8 CLUA pocta goxonoe OT pexknamsl,
cOoNpoBOXOAoLWEN BUAESO, NpUMeEp-
HO 85 %. Mo ee mHeHuo, Kk 2010 r.
nons cnyxb npokarta wnu 3arpyskm
TB nepega4 u kmHoduneMOB cocTa-
BuUT okono 40 % oT 06uKMx AOXOO0B.
Mpw atom poxops cnyxd MHTEepHeT-
enpeo Boipactyt ¢ $1 mnpa e 2006 r.
o $7 mnpa e 2010 r. CerogHa rnae-
HOe AOCTOMHCTBO A0CTaBku BWAEO
yepes3 MHTepHeT COCTOUT B BO3MOX-
HocTKu opMupoBaHnAa "ceoen” ay-
AVNTOPUM UNN NOBLILLEHWA NORANBHO-
cTn Kk TB nporpammam, TpaHcnupye-
MbIM  TPagWUMOHHbLIM cnocoBom.
"Cen4ac WUMPOKONONOCHOE BWUAEO
xopowo aononHsaer TB, Ho aToT ne-
puvog CTaHOBNEHUA He BypeT annTe-
CH BE4YHO", — rOBOPWTCHR B 3a\Bne-
HMK aHanuTuka Jupiter Research
Oxo Nacumo. Mo ero MHEeHWIo, WH-
TEPHET-BUWAE0 NOCTENEHHO BbITEC-
HWUT TPagWUMOHHO AocTaeBnsAembii
KOHTEHT, TaKk 470 MEeAnakomMnaHwam
cnegyet NOAroTOBUTLCSH K 3TOMY HO-
BOMY COBUIY B ayANTOPUK, Y4UTHIBAR
€ro B CBOMX CPeaHe- u aonrocpoy-
HBIX NAaHax.

Pexknamoparenn yxe cnewar
NMPUHATE HOBBIE CTparerwvu, CooT-
BETCTBYIOLWME PACTyLlEeMy BAWAHUIO
WuTepHeTa, n ece 6onbwe 1 60nbLe
neder ByaeT nepertekaTtk OT TENEBU-

neHus Kk web-caitam. Cnegyer Ha-
NOMHUTE, 4TO peknama Ha TB yxe
nony4ana cepbe3Hble yrposbl Co
cTopoHel cuctem PVR, koTopsie noa-
BONSIOT nons3oBatenio ¢GopMUpO-
BaTtb TB BewaHue No ceBoemy nnaxy,
3anuChiBasl BCE 3aKa3aHHOe W Bhbi-
OpacbiBas peknamy. Heckonsko ner
Has3apn peknamonarenu xotenw 6wino
YyCTPOUTb BOWHY PVR, HO BbicTpO CO-
oBpa3unu, 4To ropa3no NPoayKTUB-
HEEe He BOEeBaTb C Onepatopamu,
a paboTtate ¢ ux aboHeHTamn.

B xoHue despans seayumve me-
avakomnannm CLIA News Corp.,
NBC Universal u Viacom o6benmHw-
N CBOW CWUNBbI B U3YHEHMKW I0pUanHe-
ckux nytein Gopsbel C pasmMeileHuem
HEeNWUEH3WOHHbLIX BupeomMmaTepua-
noB Ha nonynapHom Web-caite
YouTube. OaHako, N0 MHEHWIO aHa-
NNTUKOB, 3TUM KOMMaHWKM XOTAT He
cTonbko pobutbcs oT YouTube co-
ONWAOEHWA aBTOPCKMUX NPas, CKONbLKO
BLIHYAWTL €€ MOJAENUTLCHA C HUMMK
noxogamm ot peknamsi. U pa3seep-
HYTb nokomoTue IP-Bnaeo yxe He
yoacTcA...

Mpumeps! 6yaywero

Yxe cerogHs KOHTeHT-nposange-
Pl MOTYT MCMONL30BaTh TO NPENMY-
wecTeo, 4TOo Hauvbonee BaXHbIMW
dakTopamu, NpUBNEKAOLWMUMU NiO-
Ae K OHNanHOBOMY BUAEO, NOKa 0C-
TATCH pekoMmeHaauun Aapysen
¥ MHTepHeT-nouck. Mpumepamn Tak-
TUKW, CTUMYNUPYIOLWEN NPOCMOTPLI,
CNYXarT CChINKK "OTNPaBnTL 3TOT BU-
Aeoponuk no e-mail” nnu ncnone3o-
BaHMe AocTaTtodHO kKopoTkmx URL,
4yT06b6l X MOXHO OGbLINO BCTaBNATH
B OKHO MHTEPHET-Nenmxepa.

A BOT DPUTAHCKMIA TENEKOMMYHM-
KauWoHHbLIKA ruranT BT wrpaert segy-
LYo POnb B CO30aHNKW NEPBOWA B MU-
pe Tenesu3uwoHHOW nporpamMmel
C NnepemeHHbiM cloxeTom (shape-
shifted). K npumepy, pomaHTu4ec-
Kasn Komeowsi "Cny4akiHoie niobos-
HUKKW' UMeeT OHY OCOBEHHOCTL —
BO BpeMA 3adupa 3pUTEeNnu CMoryT
BNUATE HA CIOXETHYI nuHuio. MNpu-
coinaemsole MmK coobwenwns SMS
3acTaBAT repoes BnwbHNATLCA wnw
pa3pbiBaTte OTHOLWEHWA B pexXume
peansHoro spemenu. Npu atom Tek-
CTOBbIE KOMMEHTapum otoBpaxaiT-
Csl Ha 3KpaHe.

Tak kak "CnyvalHsle noBoBHUKKU"
nepepalnTcsa B 3dup TPagULUMOHHBIM
cnocobom, BCe 3putenn Byayt Bu-
AeTk 0AHO W TO Xe, OfHako B AOonro-
CPO4HOM NnaHe, No cnosam PykoBo-
nutens npoekrta BT Oyra YunesiMca,
uoes CoOCTOUT B TOM, HTOBHLI nepeiTn
Ha nnatdopmul IPTV, BHeapswouve
NPUHUKMN NepcoHanM3npoBaHHOIO
TENEBUAEHWA.

lMpoekT opraHwszosaH esponemn-
CKMM KOHCOPUWYMOM, Kyaoa BXOOAT
KemBpuaxckil yHUBEPCUTET U NOH-
poHckmin Goldsmiths University, a BT
"BBICTYNAET C OPUTrUHANBLHBIMKW Uae-
amu” 1 paspabaTtbiBaeT nporpamm-
Hoe obBecnedeHne. TB ¢ nepemeH-
HbIM CIOXKETOM H4EM-TO HanomMuHaer
TaKk Has3pBaemMbll "CEMaHTU4ECKWWA
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"PAJJMO" — O CBA3MK

Web", 06bekTsl KOTOpOro xapakte-
pUaylTca "NonyasToOMaTUYeCKMMM
MeTofAamu onNMCaHny , 4To NO3BONS -
eT oneparvBHO cobupaTte roTOBBIA
KOHEYHLIW NPOAYKT B COOTBETCTBMM
C NPEeanov4TEHWS MK NONL3OBATENSA.
B ceBoewn koHeuyHOW dopme Tenese-
waHve nogobHoro Tvna 6pocuT Bbi-
30B TpaguuuoHHomy cnocoby nog-
roToBKK Tenenepepad, cyuraer Yu-
neamc. OpgHako OH HanoOMHWA, HTO
¢ MmomeHTa ulobpereHun [yTTeH-
6eprom nNe4aTHOro cTaHka Ao rMoss-
NEHWA MEepBOro aHrNMNCKOro poma-
Ha npowno 150 ner.

He cekpert, 4T0 4nucno nogobHbIX
npumepos Bypetr MHOXWTbLCA. BoTt
3anyuwieHHas rog Hasap cnyxb6a Sky
Anytime yXe nMeeT CBLILLE HeTBEPTH
MUNAWMOHA 3aperucTpPUpOBAaHHbIX
nons3oeaTtenein B BennkobputaHum
v WpnaHgwvu, KOTOpbIEe CKa4anu CBbi-
we 1 MnH GunemMoe.

TONbLKO 4TO Ha pPbIHKE MOABWUIICH
Apple TV — 6Gecnposogusin TB
apanTep, KOTOpLIA NO3BONSET nNpo-
cMaTpveartb Ha 06LIYHOM Tenesu3o-
pe BUAOEO03anwucK, 3arpyXeHHble w3
marasuHa Apple iTunes. YCTpoWCcTeO
npegnaraeTca Ha Web-cainte Apple
3a $299 v skniovaet 40-T6anT XecT-
KWiA AWCK, NO3BONAIOWMNIA XPaHUTL 40
50 yacos BuOeo, a Takxke NynsT AMC-
TaHuWoOHHOro ynpaeneHua. lNo npo-
rHo3am, B Bnmxanwme NATL NeT ycrt-
po#cTeo npunobpeTtyT oT 25 go 70 %
n3a 22 mnH nons3osarvenen Mac
1 MHOorve nonb3osartenun PC. Tak 4to
Apple moXeT NpPeB30WTHU NPOWM3BO-
autens apantepa TiVo n cuctemy
npokaTta DVD no noyToBeIM 3aKa3am
Netflix. A MOXET ¥ HE NPEB30ATH...

Bcem — "Tpyba”

NocTaswmKn yCNyr MHTepPHeT-[0-
cTyna, KOTOPbIM yXe Teneps NpPuxo-
AWTCS WHBECTWUPOBaTbL 3HAYUTENbL-
HbIE cpeacTea, ToNbkKo 4To6bI Nopa-
AepXVBaTk CYUWECTBYIOLWMWE NOTOKW
AaHHeIX, 03a604€HB TEM, 4TO HOBLIE
cnyx6el IPTV, Ttakme kak Joost
v YouTube, moryT nogopseats paboTty
rnoBaneHoi ceTu. O TOM, kak BUOEOo-
npoekt Skype noa Gpengom Joost
3acTaBnfeT HepeHW4aTk BRagenb-
ues ceteson MHOPaCTPYKTYPL (MBO
obvem ronocosoro Tpadwka v BU-
peorpadumka — ase Bonbluue pas-
HWUbI), NocTaBWWKOB ycnyr u TB
KOMMaHWi, Mbl YXe pacckasbiBanw.
Tenept Nopa NOroBOpUTE U 0 APYy-
rom "NoAPLIBHOM” WMHTEPHET-RBNE-
HuK. Joost n YouTube — cunbHble
KOHKYPEHTBI Kak aopyr apyry, Tak
M BCEM OCTaNbHbIM.

Ha cTeike WWpOKONONOCHOro A0-
cTyna, Tak HasslBaembix kamepado-
HOB 1 ONoroBe (CeTeBbiXx AHEBHWKOB),
4yt Oonee roga Hasag poawvnach
ceteBas HoBUHKa. CobctBeHHO
YouTube — 3To cambii DeicTpOpac-
Tyuwimin Web-cant B IHTepHeTe: xpa-
HUNWLLE BUAEoponukoB 060 BCcEM Ha
cBeTe, KOTOpbie MOXEeT 3akadaTk
nobon xenawwmin. M 3arpyxarts Bu-
[E0PONUKM MOXHO CO CKOPOCTBIO
ero npocmotpa. Ceildac ux T1am
30 MUNAMOHOB, W KaXAblil AeHb 3a-

KasuBaetcs euwe 35 Toics4. B kax-
ALK MOMEHT BpPEMEeHu CcepsBepbl
YouTube moryT napannenbHO MokKa-
3uiBaTk Gonee 100 TeicAY BUAEOPO-
NUKOEB, @ 06K McXoasLmii Tpadmk
npessiwaeTt 200 T6anT/cyTkn. Kaza-
noce Bbl, 1 paHblIE BUOEOPONUKU
MOXHO BbINO pasmewiarts Ha CBOMWX
caltax, Aa BOT TOJNIbKO HWMKakoro
npopbLiBa 3TO HE HECNO — BeAdb Ma-
N0 KTO 3Han O p[aHHOM CcaunTe.
Ja OHO ¥ K ny4dwemy, ecnun y4yecTsb,
B8 Kakve TepabanTel BLINMBAETCH NO-
BbILIEHHLIM WHTEPEC OKPyXawlwmnx
— TYT HUKAKOW 0Obl4HBIA Web-cainTt
[onro He "npoxwuseT”.

Monb3oBaTenun Xe, KOWX yXxe ae-
CATKW MUNNMOHOB, pasMellalT Ha
YouTube He Tonbko nwbuTenbLckoe
BUAEO, HO W NpodeccuoHanbHbe
BUAeoOMaTepuansl KUHOCTYOWIA U Te-
NeKaHanos.

Onepauwa "3anvekn B8 Tpyby” He-
CNnoxHa — PperncTpupyeTecst Ha
www.youtube.com, 3arpyxaerve
BUOEOpPONUK (M3 Buaeokameps!, MK,
mobBuneHoro tenedoHa-kamepado-
Ha) 1 B cen xe momMeHT nbon xe-
NaKwwmn MOXET €ro NPoOCMOTPETh.
Kaxgbih engeoctoxer cHabxaetcs
HaseaHWeM, KOPOTKMM KOMMEHTapK-
EM M KJIOHEBLIMW C/IOBAMW ANA MO-
ncka. Bce marepuans paccoptupo-
BaHk no temam. K noobomy coxerty
MOXHO OCTaBNATL KOMMEHTapWUU.
EcTe cBOM xuT-napagsbl.

Monroga Hasag nugepom MecT-
HOrC XuT-napaga cran 6-MWHYTHbIN
PONWK, B TEHEHWE KOTOPOro TaHUop
AeMoHCcTpUpyeT ceolwe 20 TaHue-
BanbHbIX cTUNeil XX Beka.

Ecnn BOGWTL B CTPOKY nowcka
“lefortovo”, TO MOXHO yBMOETb PO-
MUK, CMOHTUPOBAHHBIA C KAMEPLI Ha-
GnpeHna B JlepopTOBCKOM TOHHE-
ne Mocksel. MoxHO HainTk "cTapyo”
Myrayeey, Maromaesa wn bions-
Bioonb-0ornel, HUrAe He MNoKa3biBas-
wuecs ponukn 3embupe u "To-
oWKux rmTap” v nepegady Kypexuda
npo 1o, 4To fleHWH G6bin rpmnGom.
Pazee 410 MMywkwnHa, u4uTaowero
CBOW CTUXMU, YBUAETL HE yAacTCs.

Ceiivac Bnagensusl YouTube se-
OyT NeperoBopsl 0 TOM, 4ToBbI Ha
cante 6o NpeacTasfeHbl BCe —
abCconwTHO BCE —My3biKanbHbIE BU-
neo, korga-nubo CHATLIE Ha NNEHKY.
Ecnu ato cnyumtcs, MTV MoxHO By-
[eT 3akpblBaTth, A2 U iTunes HeEPBHW-
YalT yxe ceidac. Bnpodem, Kak co-
obwana komnanua Carat, no crene-
HW MPOHMKHOBEHWSA K BMAE0ayaAuTO-
puun YouTube oBornana MTV ewe
B KOHUE MIOHS NPOoOLUNoro roga.

B ynomsHyTOM BhilLe [laBoCe cO-
yyupeanTens atoro obuwenocTynHoro
BMECTMNNLLA NEPCOHaNbHbLIX BUOEO-
maTtepuwanoe Yap Xapnw npepynpe-
Oun 0 Ypes3ebiyanHo CUNBHOM BRWUS-
HWM YKa3aHHON Bblle TEHAEHUWW Ha
pexknamy: B Gyayuwiem oHa cTaHer ro-
pazpo Oonee uyeneHanpaBneHHON
B COOTBETCTBUU C Npodurnem kax,ano-
ro apurtens. "B 6anxaiwue mecsubl
Mbl MPOBEOEM 3KCNEPUMEHTHI, HYTO-
Obl BLISCHWUTL OTHOWEHME naen
K TakoW pekname v co3gate agpdek-
TUBHYIO MOAent, YOOBHYIO Kak pek-

namMogaTtensm, Tak v nons3oBare-
nsim", — ckasan oH.

A HepaeHo YouTube npocnaswncsa
ewe Gonbwe Gnarogaps TOMY, 4TO
nony4yvn npegnoxeHve 0 Nokynke oT
kopnopauvwu Google 3a $1,65 mnpa.
HecomHeHHOE yanBneHue Bui3biBaeT
M TOT DaKT, 4TO KOMNaHWUKW, KOTOpbIE
B TEYEHWUE HECKOJSIBKMX JIET CMOTpEe-
N CKBO3b Manbubl Ha HapylweHwe
aBTOPCKMX Npae CO CTOPOHHI
YouTube, saopyr tak o3aboTtunuce
atum. Kak OBBbACHAKT 3KCNnepTHl,
B NPUHUMNE CaMWUM MeanakoMnaHwW-
AM BLIFOAHO TO, HTO MX BUOEOMATE-
puan nonapaet Ha YouTube, Tak kak
fonee WWPOKOTO pacnpoCcTpaHeHWs,
4EM Ha 3TOM calTe, TPyaHo nobuTh-
cA Bo Bcem WHTepHeTe. W korpa no-
ABMNAcbk BO3MOXHOCTb BKIOYEHUA
YouTube B ruraHTCckyl CeTs Nonb3o-
satenein Google, gocTyn Kk canty
YouTube pacwuputcs euwe Gonbuwe.
Bnpo4em, ecnwm geno Bce xe golpner
Ao cyna, To Google poctatoyHo 60-
ratasi kKomnauus, 4tobbl ynoeneTeo-
puTk TpeboBaHWUA UCTLOB.

OpgHako, no coobuweHnam
Reuters, npeacrasutenn Google
Inc. onposeprnn o6BuHeHNE B HApYy-
WeHWM aBTOPCKMX Npas Ha canTte
YouTube. CornacHo 3asBneHuio,
cnenadHoMy 13 mapta 2007 r. aggo-
katamu Google, koMNaHWs He Hapy-
waer MexgyHapogHbiXx 3akoHoe o6
aBTOPCKOM npaee.

OCHOBHOW apryMeHT afBokaToBs
8 NonNb3y HeswHoBHocTu Google —
3akoHogaTenbHbI akT 0 Npasax Ha
KONVpoOBaHue B UM(PPOBOM ThiCRYE-
netun (DMCA). 70T akT 3awmuaeTt
npoBaiaepoe AOCTyna OT OTBETCT-
BEHHOCTW 32 AEWCTBMA NONb3oeare-
newn, pasmewanwux matepuvans,
sawvuieHHble konupaiTom. OcHose-
HbBIM YCNIOBMEM OrpaHWY4eHWs OTBET-
CTBEHHOCTM KOMMNaHUK SABNAETCH
6ricTpas 6GnokWpoBKa poctyna K
OaHHBIM Nocne 3anpoca OT Aepxa-
TENns aBTOPCKUX Npas.

Bripoyiem, B cBoe Bpems IP-tene-
$OHWSA TOXE HEMMOBEPHO pPasBunach,
"Beras No 4yyXum rpagkam”, HO Beflb
nepejoeas 3kKOHOMMKAa BCerga wuger
3a nonnapom noTpebutens. A nnaep-
cTeo YouTube yXe NpuHOCUT DUHAH-
COBBLIE MNOALI — MPOLWIOrogHee co-
rnawenne ¢ NBC npogswraer npomo-
ponuku U dparMenTa Byaywmx woy.
M NBC rotoea 3a ato nnarntb. Cken-
TUKW, COMHEBaBLUWECH B XW3HEcCno-
cobHocTh BuaHec-mogenw You Tube,
8APYr yBUAOENW, HTO 3[1eCb MOXHO He
TONBKO OKYNath MCXOOsWMiA Tpaguk
LEHOK CBLILE MWUINWOHA A0NNapoB
B MECsL, HO W NonyyaTts Npubeine.

Brnpovem, roBopuTe Npo HOBLIE
BMAEO0CEPBUCHI MOXHO AONTO, U Mbl
BOO4MI0 YOeXaaemcsH, kak Ha Hawux
rnasax poxpaetcsa u "Hosoe TB",
n HoBas OwW3Hec-cpepa, W HOBas
rnobansHasn cpena obwenuna. OgHa-
KO, CKOpee BCero, B pe3ynsrarte Mo-
aAepHusauuu crapoe TB NONHOCTLIO
He yMmper, a npucnocoburtcs
1 TpaHchopmupyetca. Bo 4ro? lNo-
KWBEM — YyBUAOWM...

Penaxktop — A. Muprowerko



HoBble W3MepHTILHBbIO NPUOOPL!
USB-ocuunnorpad USBScope 50

Hamepmenbubre npwbopsl Nog, ynpae-
nexmem MK cranu odeHb NONYNApHE.
O npumeHeHwn npubopoe Ha Gase nnar
cOopa [naHHbIX W3BECTHO OaBHO, OAHAKO
noanumn umdpoesix npubopos ¢ USB uH-
TepdeiicoMm ycunueatoTes Bnaronaps Mo-
BUNBHOCTM M KOMMAaKTHOCTH, MPOCTOTE
W yao6eTBy; ANs NOAKII0YEeHUA He TpebyeT-
CS BCKPLITUA KOpnyca komnsiorepa. Vineu-
Tupmkauma ycrpoiictea 8 Windows XP
W ero NporpaMmHan YCTaHoBKa MpoMcxo-
OST NOYTY aBTOMATUHECKM,

Takue NpubBops HE3aMEHUME! N8 One-
PpaTUBHLIX U3MEPEHWIA, koraa pabouee npo-
CTPaHCTBO OrpaHuyeHO WK TPaHCnopTu-
poeka nabopatopHbIX CPEACTE K MECTY W3-
mepenuin TpebyeT CyLecTBeHHLIX 3aTpar.

CkopocTs nepeaayn naHHelx Hepes USB-
NnopT AOCTaToNHO BLiCOKa (12 Mbut/c), uro
obecneyvBaeT BLICOKYI0 OOCTOBEPHOCTb
nepepayy curHana. 3To akTyanbHO, Korpa
peyb uaet o umdpoBbLIX ocuunnorpadax.
TexHONOrMK MxX CO30aHWA Ha OCHOBE coBpe-
MEHHBLIX KOHTPONMEpOoB AOCTWIMA YDPOBHS,
NPy KOTOPOM XapakTepuCTUKW MOpPTaTmB-
Hblx npubopos I'IpHﬁﬂHBIm‘IHCb .
K CT2UMOHAPHLIM CPEACTBAM.

Lindpoeoit nopratmeHblia USB-
ocumnnorpad USBscopeS0 ot ax- '
muiAickoi komnaHum Elan Digital |
Systems (BenukoGpuraHus) wme- |
€T OOMH BXOOHOW KaHan ¢ Nonocon |
nponyckaHua 75 M, 4To 8 He- |
CKOMBbKO pa3a NpeebiluaeT nonocy
YacToT [ANA HEKOTOPLIX nopTaTtve- |
Hbix ocumnnorpadoe (cm. Tabnu-
uy). KoHctpykumein npubopa npe-
[YCMOTPEHa BO3MOXHOCTh 0Obe-
JAMHEHWA 00 YeTbIPEX MOLYNnei ona
WX COBMECTHOW CUHXPOHHOW pabo-

Tbl. MapameTpbl ALIMN Takke Bneyamsior: ya-
croTa avckpertusalyn — 50 My B peans-
HOM Bpemenn u no 1 1Ty e cTpoBockomHec-
KOM peXxume, NamaThb Ha kaHan — 3 Kb. Bei-
6op 4acToThl AMCKPETU3aLMW NPOMCXOMT
aBTOMaTWU4ECKK, B 38BUCHMMOCTM OT YCTaHOB-
NeHHoro koadduUMeHTa paseepTku. Hacto-
Ta AMCKpeTrsawm otobpaxaeTca Ha amc-
nnee, a Nepexod B PexuM 3KBUBANEHTHOW
ONCKpeTU3aLIMK BbIAENAETCH OTAENBHO Lige-
TOM WM COOTBETCTBYIOLLEN MHGOPMALIMEN.

WHTepdeinc ynpasneHust pexumamm
B0O6LUE BHINOAHEH O4eHb MHPOPMATUBHO
W OOCTYNMHO M HACHILEH BCrNLIBaIOWMMN
rnoacKaskamm, HO 0 NporpamMmHon obonou-
ke ByQEeT cKka3aHo Aasbue.

USBscopeS0 no raGapvram npubnvxa-
ercs k 06biuHon USB dnaw-kapre (cm. ¢o-
T0). Takaa komnakTHas dopma aocTuraeT-
ca Gnaropaps HoBelLen anemeHTHoW Baze
M MOHTAXY HA MHOMOCROWHOW MEeYaTHoW
nnare. Ocumnnorpad nMeeT oaMH BXOAHON
pasbem U Bbixoa, kanmbpartopa Ans KOMMeH-
cauvu BXOOHOW eMmKocTW NPOBHMKOS.
rlpoﬁnuk B KOMIMNEKT HE BXOAMT, U NONL30-

XAPAKTEPUCTHUKK NAPAMETPBI i 3HAYEHWA
Nonoca nponyckanua 10...75 My
Koadhpmument oTknonenus | 30 mB/aen...30 Blgen
KAHAT Bxoanoe conpoTMBneHue 1 MOm £2 % / 16 nd
BEPTWKANBHOTO | focrosnuioe cMewenve +100 % OT Wiankt
OTKNOHEHWA
NorpewxocTs +4 %
Koadrpmumwent Pa3BepTku. 1 Ho/pen...4 cioen (war 1-2-4)
KAHAN FOPU3OHT. | TIOrPewmocTS 0,62 %
OTKNOHEHWA Ov 0 po 65535 peneqwi
" 3apepxxa 3anycka passeprku (8 % U Bpem. WHTepeanax)
COHOKP., HOPM., 8T0, CBOBOOHLIA,
CUHXPOHWU3ALIMA
H Pexoma! 3anycxa no poHTy, No cnagy, No ypoBHIO
WcTopms cuu:ponma::,_mﬁ BHYTpEHHAR
50 My — e peansHOM BpEMEHM,
AHANOMO- Hacvova anckpemnaaim 1 My — akBUBANEHTHAA
LMoPOBOE ObLeM NAMATH 3 kb
EPEOEPAGOBAHME Paspaas ALIN 8 6ur
ABTD (Vavw VDﬁv‘h F} W KYpCOpHbie
MaTemMaTMEa M WIMEPEHUA vameperus, B
W3MEPEHWA Mo 2048 Toukam; HWKHUA yposeHs: —54 ob
W AHANNS Wkana: nuseiHas, norapuhmuyeckan
BN® OkHa: NPAMOYTOMNBHOE, TREYronbHoE,
XeHnudra, Xammunra, Yanua
Coxpasssssss DIHHLIX pachuueckuit daitn unu oTcHeTs (txt)
HCTOunmE nuTanna _I_'Io USB, 200 mA
OBWWE DAHHBIE | raBapsrisie paimeps 75%30%18 MM
Macca 421

BaTesnto camMomMy NPeacTouT caenats Buibop
Mo YyCrnosuamM M3MepeHnin — uCnonL30eaTs
00bi4HBIA naccuBHbA, anddepeHumans-
HBIA UK NGO APYroN NPOBHWK.
WamepurensHan 4acte ocumnnorpada
VMMEET a/lbBaHNHEeCcKyI0 paseasky no ob6-
weit Touke ¢ USB-pasbemom no 300 B (ka-
Teropws ). 3tum obecnewvearoTcs Ha-
OEXHas 3aluMTa JOopOroCTOsILen mare-
PUHCKOW MAaThbI KOMNBLIOTEPa W CHIKEHWE
HaBoaku OT ero 6noka NUTaHuA,
YcraHoBKa nporpammHoin  o6onoykm
W OPanBepoB 3aHWMaeT Napy MUHYT, 1 No-
cne sanycka nporpammel Ha MK Bo3HukaeT
avcnnen ynpasnexdus npubopom. B menio
BKTIOYEHa DYHKLMS, NOIBONSAOLLAR HACT-
pavBaTth LBET U CTUNL Avcnnen. Ynpaene-
HUE 1 HaCTPOIKY OCYLLECTENAIOT C NaHenm,
Ha KOTOpPYIO BbIHECEHH! OCHOBHLIE Onepa-
umn: ynpaenesune koadbduumeHToM pas-
BEPTKK, BIBOD pexuma 3anycka, Macluta-
6uposavmne aucnnes. JononHuTenbHble
GDYHKLMK BHINONHEHBI BO BCMNBIBAOWMX
OKHaX, UMUTUPYIOLUMX 3aknankm ¢ Haanu-
ChI0 COOTBETCTBYHOLLMX PEXMMOB,
Hekotopbie napamerpsl oTobpaxaloTca
B OTAENLHOM OKHE: AaHHBIE N0 BepPTHKab-

Homy KaHany, PEe3YNLTaThl KYPCOPHBLIX U aB-

., TOMaTudeckux namepeHuin. Ok-
j Ho BIN® peanuaosaHo oTaensHO,
| 4To noasonseT Gonee nonHO

| NPOBOAMTHL MCCNENOBaHMA CNEK-
L | Tpa curHana, ucnonbsys mac-
wrabuposaHme OkHa, BbIGop
GUNLTPOB, a Takke UamepeHue
M0 aMNNnTYAE U HacToTe.

MNpwW BuayanuaaumM curHana
WMEETCH HECKONBKO PEXUMOB:
| oucnneit npuwbopa ¢ opraHammn
| YNPaBNEHWUA, MONHO3KPaHHLIN
| pexum, a Takke macwrabupo-
BaHue (pactsaxka curHana B
20 paa — no BepTMKaNM u B
100 paa — no ropuaoHTanm).

CoxpaHaTe [aHHLIe MOXHO Kak B rpa-
duryeckom daiine, Tak U B BUWAE OTCHETOB.
[.ns 6onee NONHOMo U3y4eHUs BO3MOXHOC-
Tel ocumnnorpada n ynpaeneHus ero pe-
KUMEMW eCTb CTaHLAPTHOE CrnpaBo4HOe
MEHIO, @ TaloKe BCrMbLIBAIoLLME NOOCKA3KU
WNK ONUCaHue OeNCTBUIA, KaK 3TO peanu-
30BaHO, HaNPUMEp, B CrieLManbHOM dyHK-
LMK "NporpaMmmHan KoMneHcaums Hyns”.

Y umdpossix NpuBopos, MCNONL3YIOLLMX
A9 yNpasneHus NporpammHbIin nHTepdeiic,
nporpamMmHoe obecneyeHne BO3MOXHO 06-
HOB/ATL, U B PE3YNLTATe BO3MOXHO NoSBse-
HWE HOBbIX (DYHKLIMIA 11 BO3MOXHOCTEMN, ynyy-
LEHUE METPONOMMHECKUX XapaKTEPHUCTUK.

Takmm 06pasom, USBscope50 moxHo
OTHECTH K Npubopam HaYanbHOro YpOBHA
¢ Habopom Heobxogumblx OJIA OCUMINO-
rpacda pyHKLMIA, NO TEXHUHECKMM Napame-
Tpam OH NPEBOCX0AMT aHaNorMyHble Moae-
W OPYrvx Npou3BoauTENeit.

MNomumo USB-ocuunnorpacdos, Kom-
MaHWA BbINYCKAET ellE PSA NopTaTUBHBIX
n3aMepuTencHbiXx nNpubopos: reHepaTopsbl
curHanoe cneudopm, reHepaTopsl UM-
nynLCoB, Yactotomepsl. B ceoen coso-
KYMHOCTH 3TN NPUBOPELI MOTYT COCTaBMTb
NopPTaTMBHYIO naMepuTensHyo naboparto-
puio Ha Baze KoMNLITEepa.
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OduLmgneHsii npeacTasuTeNb B Pocc;m
ICS "CrcTemsl WHopMauum v cBran” T/g: (495) 2322903
101000, r. Mockea, yn. MacHuykas, g. 10, crp.1

Co»
SENSORLINK

npoMsiluneHHas AaeroMarvlayua

UHdpakpacHbie aeTekTopbl OT (PUpMbI
EGE-Elektronik (frepmanus)

- ObHapyxeHue u 3aMmepbl HarpeTbIx Yacrteun
- KOHTpOnb nonoxeHus

- KoHTponb ckopocTu

- Uamepenne gnuvHbl

- UamepeHne Temneparypbl

Ocobble cBoicTBa:

- Uamepenune go 2000° C

- ToyHocTb amepenun £ 10° C

- Marepuan koprnyca - HepxaBserwas cranb
- Knacc 3awursl kopnyca IP 68

- BonokoHHas ontuka + 350°C
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Appec: Mockea, Bonokonamckoe wocce, g 1, ocpuc 606 B
Ten./dakc: + 7 495 9019164
www.sensorlink.ru (ueHb! 1 cknapg -24 yaca!), e-mail: Si@sensorilink.ru

Caukr-lNerepbypr: +7 812 3311837, Hosocnbupck: +7 383 2276219, TonbATTH: +7 8482 537594,
NMerposaBoack: +7 9217010248, flpocnaene: +7 9038220712, CapartoB: +7 8452937782,

Huxxni HoBropog: +7 906 3550766, AktoGe (Kasaxcran): 8 3132 530818, HoBoky3Heuk: +7 913 3106806,
KpacHosapck:+7 913 5285431, KpacHogap: +7 861 2771626, YepHoBubi (Ykpauna): +38 03722 39075




HOBUHKA

P bl
®OPMb!

Fexepatopel cepum MCC-05...120 6narofaps LUMPOKMM BO3MOX-
HOCTAM W BBICOKOWM TOYHOCTU BOCNPOWU3BELEHUS CUrHANOB MOryT
WUCTIONb30BATLCA B Ka4eCTBE HU3KOYACTOTHBIX MEHepaTopoB, Bbl-
COKO4ACTOTHBIX FEHepaTOPOB N reHepaToOpoB CUrHasOB Chneuu-
ansHol HopMbl 1 NPUMEHATLECA NPW HACTPOMKE M PErynvpoeke
pasnuyHoON pajuoaNeKTPOHHOW annapaTtypbl, MEAULMHCKUX
npubopoe, B BuGpaLmi 1 akycTiKe.

( 2 ﬂ M I' u)
CC-40 (40 Mru) T ek e e e L e

rogaps aTomy, 3T reHeparopbl MMEKT LLMPOKWE BO3IMOXHOCTH

r no hopMUPOBaHKIO CUMHANOE Pa3nuyHbIX opM (fo 27 Buaos)
c c - 8 0 ( 8 0 M r “) W MOZYNUPOBaHUID curHana (6 Buaoe). Kpome 3Toro, onuuoHass-

HO K reHepaTopy NOAKIYAETCa MOAYNL C 8 AYelkamu namaTi
c c 1 2 0 1 2 0 M r Ha 16000 To4eK, B KOTOpPLIN NoMnb3oBaTeNb MOXET 3arpy3uTh CBOM
u COBCTBEHHbIE CUrHASBI NPOU3BONLHOM (POPMbI.

¥cnonb3oBaHMe NPAMOro UnupoBOro CUH- Mo ceovm napameTpam reHeparopel cepuu CC npubnmkaroTca

Te3aB avanasoHe 4acToT 1 Mqu...120 Mru K MPeumn3noHHbIM HU3KOHaCTOTHBIM reHeparopam B auanasoHe
HacTtoT Ao 5 MMy 1 He yecTynaloT BeICOKOHACTOTHBIM FreHepaTopam

PazpagHocTs LIAMN 14 6ut BO BCEM [anasoHe.

“acroTta gMckpeTusauum ao 300 My

NorpewwHOCTL YCTAHOBKM HacTOThl £5x10° YripaeneHue reHeparopamv NpoM3BOAWTCH C NepepHen naHenu,
MHOWKALMA PeXUMOB Npou3sBoauTca Ha 12-paspsgHoM gucnnee.

T
fonuuonankHo +1x107) [ns paboTsl B aBTOMATU3UPOBaHHBIX CUCTEMAX C OUCTAHLIMOHHBIM
XoadhchuumeHT 3anonHeHMa UMNYnNbLCOB ynpaBneHveM Ha 3aJHel naHenu paamelleH uxTepdeic RS-232
or 0,001 (onumonHanbHo — GPIB). [ina yno6ctea paboTel npuop nossonset

COXPaHsTb BO BHYTPEHHIOW namaATe A0 10 HacTpoek pexumos.
BbicoKan TOMHOCTb YCTaHOBKM E il e TRon

wmopynayuu UM

. @ BHeceHbl B Mlocpeectp CH
HenpepbiBHas HACTPONKa Ha4YanbHOW

®a3bl uMmnyneca B pexume UM
¢ pa3peweHunem 0,1°

» NMpousBonbHas ycTaHOBKa Ha4anbHOW
¥ KOHEeYHOM 4yacToT B pexume NKY

- » NpoussonbHana ycraHoBKa Koaghcpuuym-
exTta AM ot 1% ao 120%

» CoxpaHeHue 1 Bbi30B 10 HacTpoek = >

* 27 BupoB (hopM BLIXOAHOro CUrHana,
(pa3pewenue 10 6uT, AnuHa 4 K)

+ BCTpOEHHbIN BOCbMMPa3pAfHbIKN 4acToTo-
mep (100 MIMy) 1 cHETHMK UMNYNLCOB

Wutepcpenc: RS-232
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KOMMOHEHTbI = OBE0RPY O0BAHKVE « TEXHOMNO 1

5-A VIE>XXOVHAPOOHAA BbICTABKA
POCCIVA - MOCKBA * SKCIOLEHTF

3-6 - —

MPU NOAAEPXH

A & |]! iRYA

MUHUCTEPCTBO SKOHOMUYECKOTO PA3BUI
v Toprosau Poccunckoun Peaepay

deapepaALHO® AreHTCTEO MO NPOMBILUAGHHOL
MUHUCTEPCTBO NPOMBILLIASHHOL

¥ aHepreTukun Poccunckon Peaepay
AenapTaMeHT HaOyKH U NPOMbILLAGHH
NMOAUTHKH ropoaa Mock

GRIpEXPO 7ot

MoCKOBCKAS TOProBO-NPOMBILLAGHHAS NAAL

‘ Poccuiickas UHxeHepHas AKaa

MHPOPMALIMOHHAS
OPFAHU3ATOP BbICTABKW i e
3A0 «Ywn2kcno», Poceus, 1 Dagy e e KOMMOHEHTBI| «3[EKTPORULE:
111141, Mockea, yA. Meposckas 19/2, cTp. 3, "I W TEXHONOIMM
TeA./dakc: (495) 221-5015, e-mail: info@chipexpo.ru o
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