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KOHKYPC
@B AT CICE®

Mbi cuMTaem, uYTO BO3IMOXHOCTW 3INEKTPOHHOIO KOHCTpyktopa "SHATOK
LLikona" ganexo He NCHepPnbIBAOTCA YCTPOMCTBAaMI, ONMNCaHHbIMIA B IBYX KHIFaX,
npwnaraembix K Habopy. MNoatomy pepakuwsa kypHana "Papuo” ofbasnaet
KOHKYpC Ha pa3paboTKy YCTPOWCTB, HE ONWUCaHHBIX B 3TWX KHWFaX, KOTopbie
MOXHO COBpaTh U2 ieTanei INeKTPOHHOTO KOHCTpYKTopa "3HATOK Lilkona” 3to
MOryT BbITh MPOCTbIE YCUANTENW, PAAUOTIPUEMHWUKIA, FeHepaTopsl N T. f.

Pepakuwa yupexpaer par nobeputenelt KOHKYypCa AEHEXHLIE NPW3bk 3a
nepeoe mecto — 10000 py6., 3a Bropoe — 5000 py6. n 3a TpeTbe — 3000 pyb.
Kokrkypc npopnutcs go 1 aWBapna 2008 r. He no3aHee 3tol gath Heobxogumo
orocnare B pedakuwnio kypeana "Pafino” cxembl U ONWCAHNA KOHCTPYKLUMH,
KPaTKO paccKka3ath © MOHTaXe, XapaKTepucTuKax U . n.

Cpok oTrnipaBkn MaTepuanos B pefakuyuio byper onpegenaTbea no NoYToBomy
wremnento. Ha koHBepre obnsatensHo chenaitte nomerky "Konkypc 3HATOK'.

Menaem ycnexos!

Annpen  AREECAIIROBIMNiaxieToes iGaccTeN SO IO INEKTPOHHYI0 BEPCMI0 KHUFM € OnvcaHuem 999 yxke pa3paboTaHHbix
e e TIoRARCE Aomay, Detopas YCTPOICTB, KOTOpblE MOXHO cobpatb U3 fetanei Habopa "3HATOK Lkona", mbl
gepet pasgen "Ouymensie pyykw”. BbinyCKHWK W Npenopasarent 5
M3, oH 3aHuManca npeuusnorHbiMu ALIM u LIAT, yerpoicreamm nnaHnpyem pasmecTuTe Ha Halilem canre.
no wx nosepke. Mmeer agropckre cenpetenscrea CCCP. Tontopa
necatka net A. baxmetses — apT-AVMpekTop OfHOW U3 V3AATENbCKNX
KoMnaHnin B obnacTk anexkipoHwku. OH — aBTOp HeCKoNbKUX
“cepsesnbix” kHUT. Kpome 3toro, AHppein AnekcaHapOBW4 MHOMO
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3AHMMAETCR PaiBUTMEeM [eTckoro TBopuecTsa. Ha waw B3rnap, -y S ANEHTPOHHLIN
HanbOMbILMIM  WHTEPEC NPEfCTABNAET BLINYCKAEMAA CEPUNHO HOHCTPHHTOP
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:l‘g xarang ;l:ocne«a paaneHun GeaepantHON NOYTORON canau — 89032,
3a copepxaHue pexnamHoro O6bABNEHWA OTBETCTBEHHOCTL HECeT

6bin YCTAHOBNEH HA NETAOLLYI0
nepecbopynosan TOT Camblid
Ha koTopom B aanexkom 1960 r. Had
"Muana”. Paboramn Ha neraiou

pbiX He TpeboBang

HbiM  MapuipyTa
no rtpacce [layrae
"YTIOXMN” NO MHOTY 43
Tan paneko Ha cesep, rue ﬁasuposan €

O6Tekarentb ¢ aHTeHHOI ™
nn paspaboraxHHbiM ans ca
BOW aHTeHHOW. Hemanas Yz

BYKOLLAM 3NEKTPOHHLIM C comaercray
YrpaeneHns U NPoBent UCTILITaHnA P

SKCREepUMEHTaNbHDIA
LLMX OMNLITHBLIX W CEepUiAH
W opiH npuemHnk. OTi
paboTku curHanos,

peKnamofaTens.
3a OpUrHHaNILHOCTL 11 COAEPXAHME CTATEW OTBETCTBEHHOCTL HECET 3BTOP.

PefakuMn He HeCET OTBETCTBEHHOCTK 33 BOSMOXHEE HeraruBHbIE NOCNEACT-
BUA MCNONB30BAHWA ONYBNMKOBAHHLIX MATEPUANOS, HO NPUHUMAET MEPLI NO MC-
KSIONEHUIO OLLIMGOK 1 ONEYaToK.

B criyyae Nprema pykonucH K nyGankayum peaakums cTasut ob aTom B 1ase-
CTHOCTS aBTOpa. Mpw 3TOM PEAAKUMA NONYHAET UCKNIOYMTENLHOE NPaB0 Ha pac-
NPOCTPaHEHWe NPUHATOTO NPOU3BESHWA, BKNIOYARA ero B XypHane
«Pafnos, Ha MHTEpHET-CTpaHMLAaX XypHana, CD wnu uHsim obpasom.

ABTOPCKOE BO3HArpaxaeHue (roHOpap) BLINNAYMBAETCH B TEHEHUE OOHOTO
MECALA NOCNe NEepBOW NyGNUKALMK B PA3MEPE, ONPELENAemMOM BHYTPEHHUM
CNPaBOYHUKOM TapuhoB.

Mo ucTe4eHW DOQHOMO roja ¢ MOMEHTa Nepeoit NyGnkaumm aBTOp MMeeT
Npaso onyBAMKOBaTL ABTOPCKUIA BApWAHT CBOEND NPOM3BEAEHA B PYroM Mec-
Te 63 NPeABApUTENEHOMD NMCEMEHHOTO COTNACHA PEAAKLMH,

© Papuo®, 1924—2007. Bocnpouaseetive MaTepyancs XypHana «Paguo»,
WX KOMMEDHECKOE MCMNONLI0BAHKE B MOBOM BMAE, NONHOCTLIO WK YACTUHHO,
LONYCK3ETCA TOMNLKO C NMCEMEHHONO PaspeLLeHn PeaKLmK.

QOrnesarano 8 000 «Wl Mepwa-Npecca», 127137, Mockea, yn. «Mpaeaei»,
A. 24, c1p. 1. 3aK. 70405,

T NETALMMMK Ha paccToR-
pagvoropusonTa. ayua-
PYXEHWA Lenei, NneTawmx no3aom
camoneTa, N CNeXeHNs 3a HAMW, ANA Yero BPawaiLnincs
Mepexod, COSAMHFIOLNIA BONHOBOAHBIE TPAKTb! NPUEMOrie-
peaarimka ¢ AHTeHHON, Bbln BpeMeHHOo pasaepHyT Mep-r-
BOIA 30HON™ Bnepen. Mccnenosanucs xapa R
¢ diveckux Lenei, Kak

-

eiicn 3aMeHOoIt peakTue-

KomnbiotepHas cetb pepakumn xypHana «Paguo»
HaxXOAUTCH MNOL 3alMTON aHTUBWUPYCHOW NporpamMbl
DrWEB W. Banunoga.

TexHuueckas noaoaepxka 000 «Canfl» (CavkT-TNerep-
Byprckan anTusmpycHan naboparopus W, [laHunoea).
http://www.drweb.ru Ten.: (812) 294-6408

TYPBOBMHTOBLIMK 6bINO NEPPR epeHo BANAHWE BPALLLAIOLLMAX-

Cfl BUHTOR CaMoneTa He x@pakTepucTUK paauonokaropa.
Oproi 13 3apau neyawwein naboparopun crana Npo-

BepKa BO3HMKaoWWX B kone paspaboTki komnnekca waen

Ay OonbiTHEIX 0Bpa3suos. Ons sce-
BOZMOXHBIX JOPaboTOK, BMKMOTL A0 3aMeHbl U YCTAHOBKW

ansHEY pa3peweHii U Comacois
COMSTAR Cb 1 NPVMHWMaNAacke K MCNoNHeHWMKS s 3
T EcveTEnss paspalioTyMKOM TOro MK Horo 6RoKa N cuctemsl. 3to

3acra 0 u4NeHOB "akmnaxa” nertawwei | TOPUA

6biTb MACTEPaMI HA BCE pykl:;ﬁ.g_rwm’ﬁ TOT %€ ueno-
MeHTanLHOro y3na, Ha-

B 3pabatbiBan Cxemy KOS

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




NaxuBan W MPOBEPSS €ro Ha 3eMNe, YCTa-  OTKPbITbIMUK, WX 1 6810 pelseHo 3akpbiTh, CriyCT HEKOTOpOoe BpeMA K NepBomy
HABMWBAN HA CamoreT, a 3atem B MoNeTe  yKpenus C AByX CTOPQH camoneTta Ha rnoH- NeITHOMY camoneTty Ha aspogpome loc-
WCMbITLIBAN y3en B OENCTBMW. YaauHole 9bl. W BBC npucoepmHuncs sTopoii. Npeg-

wnoeu nony4any nyTesky B XW3Hb, Heyaaq- 1 nepdopwu ranock yCKOPWTH UCNLITAHWA, NPOBO-
HblE — OTCENBANNCH. RIOM HETHLIE NONETHI MO OAHWM MYHKTaM

MNapannenbHo ¢ paboramn Ha nertaw- T4 MEl HA nNepsoM camonere, a no
wein naboparopyn WM W3rotToBneHe u a sTopoM. Heobxopwmuie Ao-
Ha3eMHbIE MCNbITAHWA YXE ONbITHBLIX 06-
pasuos annaparypsl KOMMNeKca. Ero co- nol

/

TONbKO Mo3sonana 6e3onacHo BK
MOLUHBIE nepegaryukin  MpakTUYBCKK
B UeHTpe MockBb!, HO W 3aLMLLana vy
BUTENbHYID NPUeMHYID annapatypy
BCEBO3MOXHbIX PAOWNoNoOMEX, B TOM YNCrTe
co3pasaembix TeneueHtTpom B OcTaHkn-
Ho. Mo 3asepLueH ucnbitaHnin Boe Bno-
K OMBLITHOro obpasua Guinn gocTasneqs
B TaraHpor 1 YCTAHOBNEHE! HA NepBLIk ca-
moneT A-50.
TNetHele ucrnibitanna xomnnekca PIOH
8 1979r. Ha aspoppome flocHUA
Ty6uHCK AcTpaxaHckoi obn.).
Wx NpoBeaeHns (B NpocropeYin
_—*fa peuke") NOCTORHHO, CMEHAIA OaHa
OpYry1o No WCTEYEHWW CPOKOB KO
POBOK, MpucyTcTeOBan Gpuragbl,

yTele Ha ogHOM K3 HKUx. MNpuwnoce
Y4ETOM ECEro HaKonneHHOro onbita us-
rotosnte, 00OpynoOBaTe KOMNNEKCOM
"tmens” u MCNbITate MO MONHOW MpPo-

. Hrobbl n3bexarb 3TO-
IOXIAN MPON3BECT NpHe

cremam n Brnokam KOMMnek
camy cneyuanncTsl oTnpa
nevsl, 4Tobbl YBUAETL
TAEeT TO UMk MHoE

_~~ornpasnanu 8 Mocksy, Be4epoM Npiiso
1 obpartHo, a Ha cneayioLlee YyTpo camo-
net A-50 yxe BbIMONHAN NONET C nepeae-
naHHbLIM BNOKOM.

3arpyoHesnii ¢ pocTaskon Mogen
W TEXHUKK He Bbino. [saxap B Heaenko Ha
MOAMOCKOBHBI 83p0ApOM "HKanoBckmin™
neTan NpUHagiexawni BoeHHbIM rnacca-
*Wpckuid camonet Ty-154. Kpome Toro
MHWWIN apengoean TpaHCNOPTHLINA

TEe ApYroro npeanpuaTha 3y
ThiBaBLUMX B AXTyBUHCKE CBO
Tak uto Mexay npuHAaTuem
O BbI30BE Cneuwna
€M Ha NOMNroH

acoB.

. BapoguHamuki  rpamme ewe oavH camonet. OH » n
" cHsW. HO B Ta-  3TanoHoOM Anf BCeX CepuiiHbIX

Aa Ha camoneTe peLunsin yc
[ONONHUTENBHLIE 3KPaHb! ana
eHUA OnNpegeneHHoro BuWpa no-
Mex. OHK BO3HWKAIOT B pesynsrare oTpa-
KEHWS 30HOMPYIOLLMX CUFHANoOB papMo-
floKaTopa OT y4acTkoB 3eMHOW MoBepx-
HOCTIA, NeXaLx HENOCPEACTBEHHO Nnog |
camonerom. MNo BoNBWMHCTBY MPW3Ha-
KOB Take cUrHans! WEEHTWYHLI OT| TEEHHbIX WCMLITAHWA BHINONHANCH
HLIM OT peanbHbix Lenei 1 noaas 4 ¥ B peansHbIX MoneTax, 8 Ha HaseMHbIX
MONHOCTBIO 3NeKTPOyHbIMK crngCobamn d ! . KOMMBIOTEPHBIX  cTeraax. McxoaHbimu
yAaeTca nanexko H AaHHBIMW ONS HUAX CIYXANA KaK 3anncu
B 6onbluen PafMONOKALMOHHBLIX CUTHANOB, CAENaH-
HblE B PeantHbIx NOMeTax ¢ NoMoLLLI cne-
LManeHO ycTaHoBneHHbx Ha Gopty uwg-
POBLIX MarHWTO(OHOB, TaK 11 KOMMLIOTER-
HaA MMUTaLWA 3TKUX curHanoe. Ha ctenne

7 C OrPOMHLIM KpEHOM, YTO  aB/aLMOHHOM MPOW3BO,
Beno k katactpoge. Okasa-  anHerwa wm. B. M. Yk

MCAVTEeNLHOrO  KOMMfexca
bIE MYyHKTHI MPOrPaMMBl rOCY-

7K cuactelo, ¢ HabopoMm BLICOTHI KpEH  TOBOFO
ymeHbLnics, noner 6ol Beinonwe




Ixcrnyarayua 3TOr0 camoneta npm-

CNa MHOMO WHTEPECHLIX Pe3ynbTaTos.
Hahpuvep, ysacteys B nomckax pasbue-
werocs % Cnbrpy Naccaxmpckoro camo-
NeTa, OH NonyTHe «OHapyxun MHOXeCTBO
6polleHHoi B Tanre CTHOWTENLHOW W
TPAaHCNOPTHOWN TEXHUKK 1 KOMBbKO CHn-
TaBLLIMXCA NponaswmMp-bes BecTv BoeH-
Hbix CaMONETOE. BanTa AoKa3aHa BOSMOX-
HOCTL OfHETYXMBATL PAONOKOHTPACTHBIE
0BPATOBAHNA HE TOSBKO HA MOBEPXHOCTHA,
AD U Nexalime Ha 3HaYMTeNsHoN rnybiHe
rnoa 3emneil, B seuHoi mepanore Guino
HAIANEHO HECKOMBKO "MOTEPAHHBLIX" TPYHO-
NPOBOAOE W, IMABHOe, MECT WX NoBpexae-
HIKA 1 pa3nuea HedTw. MNog nycToiHel Ka-
pa-Kym ynanoce HaiT 3HaqnTensHbIe 3a-
nack! BoAbl, He 0BHapy*eHHble OBbIUHbIMMN
metopgami reonoropassenki. C nomo-
W komnnekca WMAPK ypaertca rony-
YUTb MHPOPMALMID O COCTOSIHAW MONBbLI

OFDEWB&IMCI:B SHVOHHOM TEMETUKON.

i L pasneuue — npubBopb! ynk-
3 38yKQedli AUarHoCTkK, obopyaoBaHe
vE: 0BPaboTKn AOHOPCKOA KDOBW 1 88 KOM-

efieHToB, OCOBEHHO MHTEPECHLIM MOXHO
Haseark paspaboranHbiil NoA pyKOBOACT-
BoM B. A MNMniowesa MHOroOKaHanbHbIi an-
NaparHo-NporpaMMHbIFA  paguoTepMorpa-
durueckuin komnnexc “Packar”. OH No3so-
naeT nony4ate AervaneHbie guarpammbsl
pacnpeneneHis TeMneparypbl BHYTPW ro-
noeHoro mozra (¢goro 14) 1 ppyrx Yeno-
BEYECKMX OpraHOB — MOSIOYHOIN Xenestl,
MONEK, NErkvx, LUMTOBWMOHON xenesbl. Jlo-

A (porvo 11) n Ty-22 6eiM co-  Ka3aHa BbICOKaA 3EKTMBHOCTE KOMNAEK-
afiakbl BOPTOBLIE KOMNNEKCh! passefikv, Ca B MEOULWMHCKAX MCCNEAoBaHUAX U Aua-
B COCTAE KOTOPLIX BOLUNA PNCBO "LWhreik"  rHOCTUKe pasniuHbix 3abonesaHii.
KaK "cBOWX", TaK u qy)mx Bceu aauauuh w "Womnon”.
Ooae'rcmm Coloza He XBATWNO, 4TOOLI Kmmsnonpykoaqncwom Hauanb-
€03/aTh Taky ob6CTaHOBKY B peansHoCTW.  Huka naboparopum M. O
B 1984 r. aswaumonsbitn komnnexkc paboran PAICEQ-xoTMWueckoro 6aanpo~

HACTHOCTH, NpenensL-
oMrneKca no BS&H-
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PAOH Ha camonere A-50 odwianbHo  BaHWR "Mew®] npeaHasHaueHHylo [0S Ni-

NPUHSAM Ha Boopyxexue. B panbHeiiem  notupyeMoid ctanumm "Anmas”, OgHako

UMELLME OFPOMHBIA onbiT paboTtsl ¢ a ofjeta € KOCMOHaBTaMi 3Ta CTaHUMA Tak L
raparypoi KOMINAEKca crieuManincTel MH- ~yiie cosepivna. B 1987 r. ona 6bina 3any- |

CTUTYTa BCRAYECKM MOMOrani BOEHHBLIM eHa B DeCnWIOTHOM BapuaHTe, Nnony4us

CMOTYT NPOTOHAOBATE HB OQMH M3 NPH3ON,

{8 BonbwmHCTRE CBOEM — neiTeHaHTam, / nHpekc "Koemoc-1870". Ha 6opty 6uin yc-
TONBKO HTO OKOHYMBLUMM YSWNWLLA) OCBO+/ TaHOBNEH HeobCNyXuBaemblin BapWaHT
WUTb HOBYKO TeXHWKY. HekoTopble n3 nHxe, PNCBO "Mey-K", nponexaBLumii Ha ckna-
Hepoe-ucneiratenen (I . Bonokuti e NouTH CeMb NeT. Beicokoe Ka4ecTro No-
I. K. Ocvnos, C. M. TkayeHko) npuHima Ny4eHHBIX 3a nBa ropa 3Kkcnnyarauuu
nu yNacTHe B BbINOAHeHWN yuebHo-6oe-\ CHUMKOB yaumBWno muormx crieynannctoe. | @Poto 14

Matas probe

BbiX 3azaHuir. A B MHUWI yxe Hauanuck CHsTan co CyTHIka "Kocmoc-1870" pa- JEE. i
paborel no mopgepHusauv "lmens” \guonokaumonsas kapra Mockeel nonana

1 paspaboTke Hosoro, Gonee cosepwex-  BN|992 . Ha obnoxky xypHana “Paguo” KoHeuHo, B XypHanbHOM CTaTtbe HeBO3-
HOro komnnekca "Lmens-2". Onn npo- 2 65A Ha doTo 12 BUMOHL, HANPUMEP, MOXHO NOAPOBHO pacckasate 060 Beex
DOMKAKTCA M CeropHs. HE TONMBbRO-HasemHbie 06beKTh B paone M- paspaGoTtkax, BbnonHeHHbx B LIKB-17 —

Hue B HUM-17 ypens-  Gpantapckordmpanyea, Homkopabmweero  HWMM-17 — MHWWMN 3a 6onee uem 60 ner

TUIO \ PAOVONOKAUMOHHBIX  aKBatopul, Pasnuuimbl TIEDKg y4acTk BO-  CYLLECTBOBAHWA, W XOTH Bbl YNOMAHYTL

opa, NO3BOMAID- Abl Pa3HOW CONEHOCTU W Mukpopensed  BCEX, KTO MPWHUMAN B HUX AKTUBHOE y4a-

TY4WTE PAOMOSOKALMOHHLIE N306-  BOOHON NOBEPXHOCTW, BbI3RAHHLIN BONMHE-  CTwe. Kak ronosHoe npeanpustue OAQO

AXEHUA NoacTn e NOBEPXHOCT  HWEM, YTO NO3BONSEL-edeHUTL cuny 1 Ha-  "KoHuepH "Bera” MHCTUTYT XUBET u ce-
B eAWHWUbLI MEeTPOB. rpaeneHve permd. K coxaneHno, nansHeid-  roaus. MNoxenaem emy npouBeran

DAOB NPOLLNOFo BeKa rnof,  wero padbimun ata pabota He nony4una. a ero paboTHWKaM — HOBbIX mo‘@mxm
I. A. 3onneHwTpans 6binn OnbimHbIf MHOrOKaHanbHbil PaOMono-  yonexos.
pas| Tanbl PICBO pns passepbiBa-.~ KaunoHHLIA komniekc GokoBoro o63opa

TeatHbIX camonetos fk-286 n Mur-26P  UMAPK  (rnaBHbliA  KOHCTPYKTOp — — NUTEPATYPA
Heobxogumble BnR ux 3kchnyarpduvn A, B. [zeHkesnd), npeaHasHaveHHbIin ons

=3 _ Tpaektopus nonet LlKE 17, HWK-17,
pPTOBbLIE CpeacTsa 3anu pa ! OnoKa WMCNONL30BaHA B WvccneoBartenbCKknx MHUUN. OAO Ko "B — MW 2

HOW vHGpopma 3PEKTPOHHO- 1 KOMMEepYeckux Lensix, 6bin yeranosieH Temmh oM -0 Ve 1 TexHonorI”, 2006
| dpTrieckiie koMnnexkCol epsf@semuoil 06-  Ha  camonere-naGopartopum  Ty-134A 020 Tt _2nT i s
pafotku, MNoaXe _afin camonetor (doto 13). Pegaxrop — B. Bponcs




OHALTD DNA TENEBH3OPOB

Mmx. K. TIEPEBEAHOC

Onncnnaemuﬁ nABTp TNperHa’na-
q9eH NiA SALKTH IPIEMBOrO TpaK-
Ta TeMCBH3OpOD OT §NpOHHKHOBEHITHA
HOMEX, CO3NABAEMAHX TepenaTyiikaMil,
DNEKTPOHHOM MeJMIUNCKON 1 jpY¥roit
ammapatypeit. PunbTp addextibuo (ue
menee gem na 8046) nonaBifAeT noMexu
¢ gactoramit mke 40 Mey. Ilpn atom
BHOCHMOE€ @Immpou laryxanne B njia-
11a3oHe TeJieBIIANOHHLIX Kaualnow e
npesouaer 1,3 d6.

A yMeHBIIEHHA UOMEX, HaBOJH-
MHX HA coeMHNTENEHOM Kafene,
¢unLTp BRIOYAELTCA B aHTENHYIO UENB
TeieBH3Opa Ha paccToAnnn e Gomace
1 M OT ero AATEHHOTO THE3na.

PunpTp NpocT B NITOTOBAEHHH, CO-
nepsKIT MARNMYM feTanei, i npu cbop-
Ke TOYHO IO ohgicanumi ue tpebyer
HACTPOMKH.

Homepa sbBensel punsmpa
v g

$uARTPa N MOKET H3MEHUTh KPUBYIO
€ro 3aTyXaHws.

Cxema ¢uabTpa nokasaHa na puc. 1.

Jamnue KaTyuwexk (HIBTPa NpiiBe-
nennt B tabnuge. Marepuanom jiA
HBroTOBNICHHA MX MOYKET CIYIKHTH TO-
cepeGperEan MefuaA NpoBolioka aubo
MC/IHBI TTPOBOJ B 3MANCBOH MIONALMM,
PFonepi 1MpoBUM NPMMCUATE HE PeKO-
MeHiyeTcH, TAaK KaKk B peayibTare
ORNCHEHNA ero NmoBepXHocTH AvGpoT-
HOCTH KaTylUleK CO BPEMEHCM CHILKA-
CTCA,

Karywxa fiaMaThiBalT IJIOTHO Bil-
TOR K BHTKY (BRNPHMIEUHBIM I BHTA-
UYTHIM HPOBOIOM) HA INIANKHX UILIMH/-
plgecKHX ONpaBRaX puamMerpamu 12 mm
1 11 xum. BHTKH KaTyIDKH, CHATO#H C
ONpaBKi, PACTATABAKT JI0 TexX Nop,
TOKa Jiiliiia HAMOTKIT cBobonuo BuCAmeH

ey

G#Y

BxonHoe H BHXORHOE CUILPOTHBIIE-
uasf ¢uiasrpa papaH 75 om +20%,
noaromy ero  Heo0Xxogumo  TpliMe-
HATH € KoakcHanenMuM  Kabenem,
HMEIOMAM BOJIHOBOE CONPOTHBIEHIC
75 om (PK-1; PK-3). Menonpsopanie
rabeyiefl C APYrEM BOJHOBHM CONPO-
THBJIEHHEM YXY[INT XapAKTEPHCTHKI

Puc. 2

Karyiukn He Gyner paBHa ykaszanHoii
B tabnuue. Ilpy 370M paccTOSHIA Mexk-
Y OTHENBHHEMH BETKAMHE JIOJDKHE OHTH
OfEHaKoBHIMH. OT Rarymke otruba-
10T BHBOAH anuuoi 10 am. He pexomen-
ayerca crubate n pasrubaTh KaTyILIKI,
YCTAHOBJIEHHEE B ¢IIBTP, TAK Kak
3T0 NpHBEeT K MEXaHWYeCKHM HaTA-
MKEHHAM BHTKOB H YXYJAIIMT TemmOepa-
TypHu#l KoaddunIent yacTorTH PHABT-
pa.

B ¢unsTpe Moryr GHTH IpHMEHeHL
KongencaTop THnoB KT-2 mum KT-3
JABYX Tpynm 10 TeMuepaTypHEM K03d-
dunpentam emroctE (THE): M700
(kpacEOro 1BETA) — C EMKOCTAMH 43
u 24 ngd u M4T (ronyboro usera) —
OCTaJIBHHX HOMWHaJOB. B cayuae npm-
MEHEHHS KOMJEHCATOPOBR C [pyrumu
penmanuamMd THKE Oyper yxynmmena
TepMokoMneHcauus ¢unsrpa. Onnaxo,
ecay QUABTP NpefHASHAYEH ANA YCTa-
NOBKM B IOMEOeHHN, HAPYINEHHEe Tep-
MOKOMITEHCALHII HEBEJIKO W €10 MOKHO
HE TPHHHMATH BO BIHMAHMC.

Kopnyc ¢unsrpa pasmepamm 250X
X 00X 30 mm HBrOTOBARIOT W3 JIMCTO-

TaGnuna
g g - -1 A
Sx | £3 | ag 54| 23 (5
o o =8 B ; s
=8 Eg L EE R
o o =1 abxl EE | ¢
8“ H:g Sg. 232 [=] 53
o% | 28 | AE|82E| A2 |Fe
Ly 0,52 1.5 15 19 8
L, 0,341 ] t.5 i4 11,5 5.5
L Jot | 15] 45 |9 4
I, 0,21 1.5 15 9 4
Ls 00,2721 t.5 14 9.5 5
Ly 0,42 1.5 15 19 8

BO#l MArKOH Naryum TONH{MHON 0,5--
=0,6 »x. Bayrpn ero paspensfwr ne-
pEroposikaMii N3 TAKOIO e MaTepHa-
Jla Ha WeCTs PaBHHX OTCEKOB, ONOpHAIe
CTOHKH BHLICOTOH 1D MM, Ha KOTOPHIX
YKPENJIAKT KaTyIKN H KOHJEHCATOPH,
BHITAYHBAIOT M3 XOPOIIEro M30NAIHOH-
HOro MaTepHana (NMOJNCTHPOJA, Opra-
I9ECKOTO CTeKJB W T. I.).

Montaxuaa cxema ¢uALTpa mOKa-
3aHa Ha pHC. 2. OTCTYNATh OT Hee NpPH
moHTame me cuenyer. Ilocne omom-
YaHHA MOHTAMAa KOPIYC B3aKpHBAIOT
KpHIIKO#, CREeNAHNOH TAKKEe Ha Iia-
Tyun. Ecnn ¢unerp 6yner ycraHoBneH
BHE HOMemeHHs, TO KPEULKY Clefyer
UpHNAATE K KOpNycy, & TaiKe 38-
nagTe B HeM Bce OTBEpCTHA, STOOH
KOPHYC CTAJI TepMeTHYHEIM.

JByxnernas skcunyatannsa QHIBT-
pa moxasajla ero HaNeKHYO paboty.
Bce nomexu, CHIBHO MeIIABINHE NpH-
eMy TeneBHjeHHsA, ObM [OJHOCTHIO

yeTpaHeHH TOCHe €ro YCTAHOBKH.

28 ¢ razmvo e 12 1967 v

1967, Ne 12, c. 26

LONNVVdS
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e cekpen,

yTO 60nb-
’ wasn 4acTb
= Hawen uuta-
vfl | TEenbCKOW ay-

e anTopun —
MYX4MHbLI, HO HaBepHAKa Yy Kaxaoro
ecTb Nogpyra, XeHa, mama nnnt 6abyw-
Ka — Te, KTO Hepeako nLlyT HaMm NUCk-
Ma 33 BHYKOB, CbIHOBE#I 1t A@Xe MYyxen
co cnosamu 6GnaropapHoOCTU 3a Haw
xypHan., MHOTMe W3 HKUX 3aHUMarTCA
paguonoburenscTeom, paspabarwiea-

3EM W HayuHble opraHu3aumn paguo-
TEXHWYECKOro NPoguna.

Kpome TpaguLMOHHOrC Hanpasne-
HWA — WM3yuYeHWA pPaano3anekTpoHnKK,
pa3paboTkn 1N Co30aHNA LeRCTRYIOLLNX
3NeKTPOHHLIX ycTpoicTe, B nabopato-
Py OpraHn3ocBaHo HOBOE Hanpaene-
Hue — "BuptyanbHas pagnosnektpo-
HUKa", B pamMmkax KOTOpOW yvawunecs

pa3spabaTteigaloT pasnnuyHsie obyyalw-
e nporpaMmMel W NporpaMMHo-anna-
partHble KOMNAEeKCHI N8 NepCoOHaNbHbIX
KOMNBKOTEPOB.

ANEHTPOHHLI

HOHCTPYKTOP -

IOT YCTPOWCTBA, NPUCHLINAIT HaM CBOW
CTaTbK, KOTOPLIE MBI C YAOBONLCTBNEM
nyGAKMkyem, a KTo-To BCIO CBOIO XW3Hb
MNOCBATUN PaanO3NEeKTPOHKKE. ..

CerogHf ™Mbl XOTUM MO3HAKOMWTb
eac ¢ Haranueih SayapaosHoii MNepin-
Ho — 3aB. nabopartopuein "Pagnoane-
KTpoHMKA™ Joma HayyHO-TEXHWUYECKOTO
TBOpyecTea monoaexu (AHTTM) dunn-
ana MOCKOBCKOro ropoackoro asopua
Aerckoro (KHOWeCKoro) TeopYecTsa
monogexwu (MIAO(KO)T).

Mocne okonvanna MockoBCKOro MH-
*eHepHO-PU3NYECKOro WHCTUTYTA
(MUDK) no cneymansHoCcTU "3nek-
TPOHHO-BLINUCIUTENbHBIE  MawWHb"
Hatanwa Snyapoosna MNepwwHa pabo-
Tana 8 HUNCuetmaw, 3atem 8 MunHmnc-
Tepcree PagUoONPOMBILLNEHHOCTH
CCCP, a ceivac nepefaeT CBOW 3HaHUA
nogpacTaiemMy NnokoneHnio pagno-
nwobuteneir. MNop ee pPyxkOBOLCTBOM
B naboparopyn 3aHNMAIOTCA LUKONbHW-
k1 B 11 yuebHbix rpynnax. Ha 3aHaTusx
Haranwa 3pyappoena Gonslioe BHUMma-
HUe yaenseT passuTuio TBOPYECKOFo
MEILLNEHUA Y AETEN, ANK HUX OPTraHn3y-
I0TCA BCTPEYM W Nexuuy, rnoceweHne
PasnMYHLIX BLICTABOK, 3KCKYPCUN B MY-

L LIV LYY

> C mpaaagmuxom 8 Mapra!

Bo Bpemsa NeTHUx KaHWKYN LWKOAbHW-
KW OTMNPaBNAIOTCA B 3Kcneavuuun, rae
NPOAOAXAETCA TEOPYECKWI mpouecc
pazpaboTk 1 NpUKNagHOro NPUMeHe-
HUR PaJNO3NEeKTPOHHbLIX YCTPOWCTB,
M3rOTOBMNEHHLIX YHaLWMUNCA.

Ha 6aze OHTTM exerogHo Npoxo-
antT Mockoeckas o6LLeropoackan Ha-
YYHO-NPaKTUHECKan KOHPEepeHUnn yya-
wmxca "Paguno-MNMownck” (B aTtom roay
oHa 6yaeT npoBOAWTLCA B WecTHaaua-
Tui pas, ¢ 3-ro no 6 anpens), Ha KOTO-
POW LUKONBHUKW N CTYAEHTH MNanLnx
e KYPCOB BY30B W KOI-
nepxein He TONLKO 13
Mockesl 1 Mockos-
ckol obnacTti, HO N K13
APYTUX FOpPOAOE Bbi-
CTynawT C aoknagamun
0 cBoux paspaboTkax.
Kpome Toro, ysawme-
CA NPUHUMAIOT Yuac-
The B KOHKypce pabor
"PapnokoHCcTpykTOp”
n B Mockosckoin ro-
poAackoil  BbICTaBke
HAYYHO-TEeXHUYECKOro
TBOpYECTBA Monope-
xu. Bnaropapa vHW-
uMatuee u opraHmla-
TOpckum cnocobHoc-
TAM Hartanwm 3ayap-
[OBHBI, BCE Meponpi-
ATKA, Byab TO BbICTAB-
Ka, KoHpepeHumua Unn
IKcneguuua, nekuns
WMWK 3KCKYPCUS, BbI3bI-
BaIOT XWBOW WHTEpecC
y €€ NOAONEYHbIX.

3a spems cywect-
BoBaHua naboparopws
"PapunoanekTpoHuka”
BOCNWTana He OAWH
LECATOK aKTUBHLIX pa-
avomobutenein M BAOXHOBUNA OYEHb
MHOMMX U3 HWUX K NOCTYMNEHWIO B paano-
TexHN4ecKue By3bl. M B 3TOM orpomHan
3acnyra Hatanun SpyapnosHbi.

3a MHOTONeTHIO MNOACTEOPHYIO
neaarorMyeckyio AesTensHoCTL, Noa-
rOTOBKY NaypearoB paguoTexHU4ecknx
kKoHdepeHynith 1 BeicTtaBok Hatanwa
duyappoBHa HarpaxneHa noYeTHeIMK
rpaMoraMn 1 guniomamn Pocchincko-
rO HayyHO-TexHuueckoro obwecTea pa-
AVNOTEXHWKW, 3NEKTPOHWKW W CBA3W
um. A. C. Nonosa, MIOL(KO)T, OHTTM,
HAYYHO-TEXHUYECKOro LeHTpa "McTok”™.

B atom ropy y Hatanuu 3nyapnosHb!
"napan” wbunees: 40 neT TpyaoBoOH pe-
ATENBHOCTI B paOMONPOMBILLNEHHOCTN,
20 neT oOT@AHO Neparoruyeckoi aes-
TensHOCTK 1 10 ner paborsl 8 JHTTM.
Kpowme Toro, 10 mapra y Hatanum 3py-
ApAOEBHLI AEeHb POXAEHWUA,

Pepakuuna xypHana "Paguo”
noappaenaer Bac, Hatanua 3ay-
apnoBHA, C NepabiM BECHOHHMM
NPpasgHMKOM, C OHEM POXAEeHUNA
v wlunefHbiMKU gaTamu M Xenaer
Bam pno6poro apnopoesa, 6narono-
ny4us, ycnexos M ynadum BO BCex
Aenax! [ |



SHAKOMbTECDL: 3/IEKTPOHHbIE
KOHCTPYKTOPbI "3HATOK™!

abopbI-KOHCTPYKTOPBI, U3 AeTanei ko-

TOPLIX MOXHO COBPaTh 3NEeKTPOHHLIE
YCTPOICTBA CAMOMo PasHOro Ha3HaueHWs,
BCErfa NpueBnekani BRAMaHne pogurenes,
xenaoLmx NprobumTs CBoKxX peTeR K ys-
nexarenbHoOMY MUpy pPanno3NeKTpOHNKN.
Takne Habopbl paspabaTbiBanice W BbINYC-
Kanich NPOMBILLIAGHHOCTLIO, CO3aBANMM WX
1 pagwomoburenn. OaHaKo NpakTUHeCcKn
BCE M3BECTHLIE HaBOPbi-KOHCTPYKTOPLI
“Menu OBa HEAOCTATKA: YACTO YCTPOHCTS,
KOTOPLIE MOXHO cOBpatb M3 BXOOALMX
B HWX neTanei, He NPesbILLAno AByX-Tpex
[ECATKOB, HO mMasHoe — ana cbopky mo-
Goro ycrpowcTea HeobxoamMM MasnbHUK,
4TO KpaiiHe Hebe3onacHo ANA IOHbIX Hau-
HAIOLLWX paamomobuTeneil.

cobpartk 6e3 NpMMeHeHs NakKk NMpocTLIe
NPUEeMHWKXA, younutenw, reneparops 34,
nprbopLI-aBTOMATHLI W AP., BCero — 26 KoH-
CTRYKLWMIA.

He Tax iaeHo B rpoaxe NossncL ane-
KTPOHHbIE HAaBOPLI-KOHCTPYKTOPE! rod, ob-
LLeid Toprosoit mapkoid "3HATOK”. Paapabo-
Tan wx AHapeit AnekcaHaposiy BaxmeTses,
OeccmenHbil Beaywmin pydpukia "Ou.yme-
nbie pysk” B MOMyNAPHOW TeNesnsnoHHON
riepepnase "Toka sce aoma”. CeroaHA Bbiry-
CKaOTCH weTbipe Bupa Habopos: "180 cxem”,
"320 cxem”, "999 cxem” wn “LUkona”
{¢oro 1). Kak cnegyer 13 Ha3saHWii, OHW
pasnnLalTca YCNOM YCTPOWCTB, KOTOPbLIE
MOXHO CODPaTE U3 feTaneil, BXOOAWmX B Ha-
60p. Hanbonee WpoKUMIN BOSMOXHOCTAMIA

BNy MonbLITKA CO30aHNA 14 3NEKTROHHO-
FO KOHCTDYKTOPA, NO3B0NALLEero cobupars
HECNIOXHLIE YCTPORCTBa 623 NprMeHeHWs
rnarku. Hanpumep, B KOHUE LeCTUMAECATLIX
rof08 MNPOLLNOFO Beka CepWAHO BLIMYCKANCR
Tak Ha3bBaeMBLIA MOOYNBHBIA PaAMOKOHCT-
pyxTOp (ero kpartkoe onucaHe onybnuko-
BaHo B "Paavo”, 1969, Ne 11, ¢. 52, 53). On,
no CyTW, HanoMUHan AeTckyro urpy “Kybu-
k" B 0gHWx KyBrkax-moaynax Goini CMoH-
TUPOBAHKI TAKME PAAMOOETANN, KaK TPaH3n-
CTOpbI, AXO/bI, KOHOEHCATOPbI, PE3NCTOPL,
B APYrMX — TMPOBONOYHBIE MEpPeMbINKA,
a B MOAYNe YBENMYEHHOTO pasmepa — mar-
HWATHaA aHTEHHA W KOHOEHCaTOP NepemMeH-
HOW emkocTv, Y1obbl cobpars To ik nHoe
YCTPOWCTEO, KyOWMKIA NOMELLIANNCE B CheLu-
anshyio kopobky. [na coeamMHeRna 1x Apyr
C APYroM CRYXMITA NPYXWUHALLIME KOHTaKTbI,
YCTAaHOBNEHHbIE Ha HOKOBLIX rpaHsx. 13 Mo-
JAyneit N HECKOMNBKVX BXOAALLMX B HaBop no-
rnonHUTENEHBIX aeranei (Garapes "Kpona”,
ronosHeie TenedoHb!, TenerpagpHbli Ko,
CoeAVMHUTENBHLIE MPOBOAA) MOXHO BLLNO

0BnafaeT aNeKTPOHHBI KOKCTPYKTOP "3HA-
TOK Likona™, Ox NO3BONRET HE TONBKO CO-
Gpatb 999 pas/muHLIX YCTPOINCTB, HO 1 Bbi-
NOMHUTE MPaKTUNECKue 3a0aHKa No Grakke
A8 B—11-x Knaccoe No Temam: 3neKTpue-
CKMe RBNEeHNRA (MOCTOSHHBLIM TOK), 3NeKTpo-
MArHUTHLIE ABNEHWR, ANEKTPOCTATUKE, ane-
KTPWUHECKMWIA TOK B paaninuHbix cpepax (nony-
MNPOBOAHWKOBLIE KOMMOHEHTbI), MEXAHWYEC-
ke konebanma 1 BonHbl (3BYK), OCHOBLI
ANEKTPOHWKN (MHTErpanbHbie MUKPOCXEMBI),
LMPPOBan TEXHWKA (NOMANECKUe CXeMbi).

OrnuanTensHas OCOBEHHOCTL 3neK-
TPOHHBIX KOHCTPYKTOpOoE "3HATOK™ B TOM,
47O AR cOOpKK YCTPOWCTE 13 WX AeTanei
He Tpebyercs naanbhuka. Bee coeamHern
peraneit OCyWecTBNAKTCA KHOMKamu, rno-
XOXKUMWN HA MPUBLIYHLIE AR BCEX OAEXHbLIE
(¢poro 2). OHn No3BONKIOT BLICTPO 1 NErKo
COEWKATL AETAaN oaHy C APYron KU Taioke
BbICTPO WX pasbeaHaTsL (doTo 3).

B cocTaB aneKTpPOHHONO KOHCTPYKTOpa
"3HATOK Wkona™ BxopsaT Nt pesncTopos
(conpotueneniem 100 Om; 1; 5,1; 10 n

100 xOM), nBa kepaMUueckux {eMKOCTbIO
0,021 0,1 MkD) 1 TP OKCUAKBIX KOHAEHCA-
Topa (10, 100 1 470 mxd), aBa TPaH3CTO-
pa pasHON CTPYKTYPbI, TPWU MUKPOCXEMBbI,
B KOTOpLIE 3anincaHbl MyablkansHole ¢par-
MEHTbl W Pas/iNuHbie 3BYKOBbIE CUFHANLI;
WHTErpareHLA ycunuTens mowpHocTn 34,
VHTerpanbHblid ycunutens PH, ogHokpuc-
TaneHbih YKB UM pagmronpuemHnk, MUKDO-
cxema ans LuMppOBOA 3annci 3eyka; [ea
CBETOM3NYHAILMX Anoaa (KpacHoro 1 3e-
NEHOr0 UBETOB CBEYEHWR), CTONLKO Xe
namMn Hakanueavns (Ha HanprxeHne 2.5
1 6 B}, onHOpaspaaHeI CeMuanemeHTHbIR
CBETOAMDAHBLIM MHAKMKATOPR, AMOL, TPUHWC-
TOP, NepeMeHHLIN Pe3ncTop, KOHASHCAToP
nepemMeHHoN eMKOCTW, MUKPOEMNepMeTP,
MKPODOH, KaryllKa MHOYKTUBHOCTWA, neK-
TpoaeWrarene, ¢gotopesuctop; ase Bara-
pen rankBaHN4Yeckny, INeMEeHTOB (Hanps-
¥eHvem 3 B kaxaan), BeKIKONATESb, KHOM-
Ka, FEPKOH, CEHCOPHARA NNACTNHA, NLe30U3-
nyyarens; AMHEMWIECKan ronoexa. Bce Ha-
3BaHHLIE 3MEeMeHThl CMOHTMPOBaHbLI Ha
MAacTMacCoBbIx GCHOBAHWAX, CHaBXEHHbIX
COOTBETCTBYIOLLMM HWCMOM  KHOMOK-CO-
eamHuTenen. Kpome Toro, aToT KOHCTPYK-
TOP COAEPXUT LWECTh LWakb C KHOMKOW-Co-
eavHWTEneM, ABeHaaLATE MPOBOAOE (B BU-
[€ nMnacTMacCosbiX MnaHok) ¢ AByMA CO-
e0VHUTENAMW, YeTbipe — C Tpems, nBa —
C HETBIPEMSA W CTONLKO Xe C MNATLI COeam-
HUTENnAMK 1 NO OAHOMY NPOBOAY C LUECTLIO
W CeMBIO coepguvHUTEnsMW. U3 aetanei
KOHCTPpYKTOpa "3HATOK LUkona™ MoXHO
cobpaTte pamMonpueMHnky, paguonepe-
OAaT4UKIA, MPOCTLIE N3MEPWTENBHLIE MPun-
6opbl, WPPOBOA MKTOGOH, My3biKank-
Hble [IBepHbIE 3BOHKM, WMUTATOPL! 3BYKO-
BhIX 3(EKTOB, aBTOMATUNECKE OCBETH-
Tenn, pasnuyHbie Wrpbl M UFPYLLKK, OXpaH-
Hbleé CUrHanusauum, “perekTop Joku” n
MHOXECTBO APYr X KOHCTRYKLMIA.

Penaxtop — B. opom. ¢oto — B. Mycuske

OUVVAS
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YCTPOMUCTBO NpourpbiBaTtesnien
ONTUYECKUX ANCKOB

10. NMETPOINABJ/IOBCKWH, r. Taranpor

Ans peMonTa M gopaboTku NPOUrpbiBarenei onTUYeCKNX UCKOB
HeobxoQuMOo 3HATh MX YCTPOKHCTBO ¥ yMeTs ux pasbuparsn. 06 aToM
# pacckasano B nybnuxkyeMod 3geces crarse.

HacrosLlee BpeMma npuobperenne He-

aoporux npovrpeiearenen DVD ke
npencraenset npobnemu.. OgHoBpemMeH-
HO PEMOHT HEWCTPaBHLIX annapaTos, OF-
PaboTaBLLINX rapaHTUAHBLIE CPOKW, BO MHO-
TUX CNY4anx B MAaCTEPCKMX JOPOXe HoBelk-
LLIMX MACCOBbIX MOAENEN, NO3TOMY A0BONbL-
HO HaCTO BNaaenblibl HEMCNPaBHLIX NPOWF-
pblBaTENein NPeaioNUTAI0T MNOKYNarb Ho-
sble. OpHako cpeav "oTkasHbix” annapa-
TOB, €CAN MX BNagenblbl — MobuTenn Boi-
COKOKaweCTBEHHOMO M30DpakeHn 1 3ByKa,
BCTPE4AKITCA W YCTPOICTBA BLICOKOIO KNac-
Ca, PEMOHT KOTOPEIX ONpasdaH. Beicokoka-
uecTsenHbe Npowrpsiearemn CD n DVD ma-
BECTHbIX PUPM CTOSAT OTHOCUTENBEHO A0POTO.
Hanpumep, DENNON — DVD-1920 —
12000 py6., MARANTZ — DV-6200 —
17000 py6., YAMAHA — DVD-S1500 —
14000 py6., ONKYO — DV-L5 — 8000 py6.
Lens Ha Moagemn knacca Hi-END poctin-
raior 100 Thic. py6. n Gonee (cBeperwn
B3AThI U3 NPANC-NMCTOB Ha NpoUrpbiBaTe-
nv DVD komnianmwm “Canoud Foster Group™
Ha BecHy/neto 2006 r.).

O4eBWOHO, YTO NPOMFPLIBATENW, B KOTO-
PbiX PEMOHT 3KOHOMWYECKU Onpasnax, 6ul-
N BbiNyLLLEHb! ewe B 1996—2001 1., © Ha-
yana BhLINYCka NepBbIX CePUIAHLIX NPONrPbi-
sarenei PANASONIC — DVD-A100 go ne-
pUoAa Pe3Koro CHUNEHWS LIEH HA Macco-
Boie Mmopemn, B ato Bpemn 8 Poccum npo-
[anu W 3aBe3M 4acTHbIM nopsaakom Gonb-
LUIOE WACNO aNNapaTos AOBOMNLHO BLICOKONO
Knacca, NMpou3BefeHHbIX BeayLMMU MN-
POBbLIMK PUPMaMIA, B OCHOBHOM ANOHCKN-
MW, pexXe KOPeCKUMK N eBPONECKMIA.
Hawbonbliee pacnpocTpaHeHe Noyysu-
M npowrpeisatenn ¢Gupm MATSUSHITA
{(PANASONIC), PHILIPS, THOMSON,
PIONEER, JVC, SONY, SAMSUNG, LG,
HITACHI u ap., Npu4em 3HaYUTENLHOE YINC-
NO MaccoBbIX Mopeneit G0 NPON3BeNeHD
Ha 3aBoaax B Kutae n Kopee.

Crenyet OTMETUTL, 4TO MHOTKe pup-
Mbl, BbiIMyCK2IOLLME [OPOroCTONAWME MO-
Aeny npowrpeiBaTenei, nofHOCTE UK
HYACTUYHO MCNOAL3YIOT IAEKTPOHHYIO
"HAYNHKY" U MPUBOAL! AMCKOR NPON3BOA-
cTBa Bce Tex xe ¢gupm MATSUSHITA
{PANASONIC), SONY, PHILIPS, SAM-
SUNG, LG » ap. — BCEMMPHO M3BECTHLIX
npoussogmTeneii 66ITOBOI 3NEeKTPOHMUKIA.
CnepoearenbHO, He UCKMIOYEHOD, 4TO ONA
PEMOHTA MPECTMXHBLIX W JOPOTOCTOALLMX
rpovrpbiBareneit U3BECTHLIX TOPTrOBbIX
mapok, Takux kak NAD, ROTEL,
Cambridge Audio, Harman-Kardon u ap.,
noTpebyloTCA 3anacHbIe YacTU N TEXHNE-
CKaR OOKYMEHTAUMA Ha npowrpbiBareni
rnepesncneHHLIx Bsilue Gupm.

Nockonbky npowrpoiBatenn DVD
obecrnesmBaloT BOCNPOU3BefeHNe U BNC-
koB VCD, CD, usyyeHue 311X yCTpOIHCTB,
Nno MHEHWIO aBTopa, Lenecoobpas3Ho Ha-
yaTk ¢ OOLWMX CTRYKTYPHBIX CXEM WU 0CO-
6eHHOCTEW MOCTPOEHWA NMPOWUFpLIBaTE-

nei cpeprero knacca ¢upm PHILIPS,
SONY (paspaboraswmx ¢opmar CD),
MATSUSHITA, SAMSUNG, JVC, LG (Han-
Gonee KpynHbIX MPOW3BO-
ourenew, npeacraBneH-
HEIX H2 POCCWIACKOM pbiH-

HA B OCHOBHOM K2CaKTCA 30HANBHOTO KO-
OVMPOBaHWS, ASLIKOB MEHI0, COeAMHUTENEIA
u ap.). Monenn DVP-S525D, S725D ocHa-
LUEeHbl BCTPOEHHBIMKA OEKOOePaMi MHOMO-
kaHansHoro 3syka. Mopens DVP-S725D
MMEeT KOMMOHEHTHLIE Bbixoawl Y/B-Y/R-Y
B amx mopgensx BO3MOXHO BOCMpou3se-
Aexdne guckos VCD/DVD, 3anncadHbix
8 cncremax PAL u (unn) NTSC. NapameT-
pbl Hanpsxeuus cetn — 220...240 B,
50/60 'y,

OpurnKansHas CTPYKTYpHas cxema
npourpsiBateneil N3 CepBUCHOTO PYKO-
BoacTea mopenein DVP-S325/5525D/
S725D npencrasnena Ha pmc. 1. B mnx

ke). K knaccy npowrpbiga- | GASE UNIT |
Tenei DVD Taicke oTHocAT | AHM-Z20AAA

n "welHmkepw” CD/DVD, I
B TOM SMCHe MHOroAWCKO-
BhIE KApyCenbHbIe, 8 TakKe
pecveepsl DVD, cucrems
AOMaLUHero KuHoTeaTtpa
Ha OCHOBE NpoUrpLiBaTe-
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neii DVD w pasnuyHebie
KOMBUHWPOBAHHLIE  YCT- ¢
poircTea. MNMpuMeHeHHbIe B H
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KOMMNOHEeHTL! MCNONL30Ba- |
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Kak v gpyrve seaywme fggﬂs
npoussogutTenn BLIToBOW
BNEKTPOHWKMN, dbrpma
SONY pa3pabarsiBaer

TRACKING

FOCUS COIL/

COIL

TILT

u Beinyckaer 6Gonbwoe

YMCNO MoAEnen NpourpbI-
sareneit DVD B pasnuiHom

TRACKING COIL/ [~ ;
TILT MOTOR |

DRIVE

WCNONHEeHWW, NpeaHasHa-
YEHHbIX ANA MOCTABOK
B OnpefieneHHsle pericHb
N cTpaHnl mupa. Cneayet

MOTOR

SPINDLE M

OTMETWUTB, 4TO OAHO3HAYHO MOTOR

onpegeninte perMoHbl No-

10802

CTaBOK TOMLKO NO Haume-
HOBaHWIO MOJENEeNn He Boe-
ra BO3MOXHO, TaK KaK Ofi-
HA KU Te xe Mogenn MoryT
UMeTbL HeKoTopble ¢YHK-

SLED
MOTOR @J' -
L

—— . e,

semnanesseny| )

LOADING
MOTOR
DRIVE

| Moot
LMOHANbHBIE, CXEMOTEex- t%ﬂrlgg @
HUNECKNE WW KOHCTPYK-

TUBHBIE OTNINYA B 3aBKCU-

M5-29 BOARD

-

MOCTW OT permoHa nocra-
BOK (OTNM4MA 0BLINHO He-
3HAYUTENbHBIE).

Paccmotpum  rpynnsl
Mopenein npovrpuisareneit DVD dupmbt
SONY, 8 KOTOPbIX NPUMEHEHB! OAHOTUMHLIE
NPMBOALI AMCKOB. B rpynny 04HOAMCKOBBLIX
npourpsiBaTeneid ¢ onrueeckum Bnokom
KHM-220AAA mogenn  DVP-
S§325/5525D/5725D, S533D, K330,
S$330/S530D/S550D/S705D u ap. (opwen-
TupoBouHas ueHa — 600...800 ponn.
CLUA). Ons oboaHaueHns pernona nocra-
BOK annaparypbl ¢pupmMa Mcnonbayer cob-
CTEBEHHbIE COKPALLEHNA B CEPBIACHON A0KY-
meHTauun: AUS — Asctpanus, EE — Bsoc-
ToyHan Espona, NE — cesepras Espona,
UK — Benwkobputanms, RU — Poccws,
US/CND — CLUA/Kanana, HK — ToHKoHr,
E—BCa w ap.

Mopenn DVP-S325/5525D/5725D
npeaHasHayeHsl AnR nocrvasok B Espory,
Poccwio n AscTpanvio (pasnnumns Ncnonqe-

Puc. 1

COCTaB BXOOAT Cnenyiolmne OCHOBHLIE
YCTPOWCTBA, KOTopLie o6BeneHbl LUTPMX-
MNYHKTUPHOW NUHWER: NpUBOA AMCKOB
BASE UNIT, nnarta 6noka curnana BY
n cucTemel astoperynuposanma TK-
51/54 BOARD (B eBponeickix UcrofnHe-
HUAX, Bkmouan Poccwmo — TK-54), rnae-
Has nnara MB-82/85 BOARD (e eepo-
nekwcknx nenonHernax —MB-85), nnara
TPaKkToORB aHanorosbix cUrHanoe nsobpa-
*enns KU 3eyka AU-209/210/ 211/212
BOARD (8 eBponeiickiix NCNOMHEHWAX —
AU-209 pna DVP-S325/5525D n AU-211
ans DVP-S725D), nnata wMnyneCcHOTO
nerodHvka nuranmna HS-030SH BOARD
1N ewe HecKonbko Hebonbwnx nnart
(BOARD). Ycrtpoicrea (nnarve), obse-
[EHHBbIE LTPUXOBOW NWHWEN, WCNoNbL30-
BaHbl B MOAENAX U NCTOMNHEHWAX, YKa3aH-



HbIX OKONO NEBOro BepxHero yrna Bnoka
{EXCEPT — BCE MCNONHEHMS, KPOME...).
Ha cxeme B NPAMOYroNbHUKEX Hanucaxbl
no3anyMoOHHbIE 0603HaYEHUR OCHOBHbIX
mukpocxem (IC) B npowrpbiBarensx,
a noa npsMoyronbHUKOM NORCHEHO WX
Ha3HaueHne B Bupe abbpeswaryp. Pac-
wudpyem oCHOBHbIE abBpeBmnarypbl.

B npwsone aucxkos (BASE UNIT,
MS-29 BOARD):

— DVD/CD PDIC — mukpoc6opka ¢o-
Toavopoe onTuyeckoro Gnoka (OPTICAL
DEVICE);

— FOCUS COIL, TRACKING COIL —
oBMOTKM KaTywek OnepaTMBHOro Mnoav-

UMOHWPOBaHMA ONTU4eckoro 6noka no
BLICOTE (Ans oBecneseHns GOKyCHUPOBKK
CHMTHIBAIOLLErO NyYa) 1 No paguycy auc-
Ka (/15 OTCHEXUBAHWUA AOPOXEK 3arnucK);

— SPINDLE, SLED, LOADING MOTOR —
ABWraTeny nNpuBoAa ANCKOB, nepemeLLe-
HWS ONTU4ECKOro 6noka, 3anpaekn NOTKa;

— TILT MOTOR — cepBWCHBIM ABMra-
Tenb ANR YCTAHOBKM yana OnTU4eCcKoro
6noka B paboyee nonoxeHve (3ToT gBura-
Tene nameHseT B Hebonbwux npegenax
HaKNOH onTu4eckoro Gnokay).

Ha nnarax TK-51/54 BOARD:

— IC001 DVD/CD RF AMP DIGITAL
SERVO — BWMC SSI33P3722 6noka Bbi-

cokovacToTHoro curiana (RF) u undpo-
BOM CUCTEMbl  @BTOPEryIMpPOBaHWUA
(SERVO).

Ha nnarax MB-82/85 BOARD:

— IC801 FOCUS COIL/TRACKING/
TILT MOTOR DRIVE — mMukpocxema
BASS81FP ¢umpmer ROHM ans ynpaene-
HMSA KarywKamy No3vuMOHUPOBaHWS On-
TU4ECKOro 6noka 1 cepBUCHbIM aBUraTe-
nem TILT MOTOR;

— IC802 SPINDLE/SLED/LOADING
MOTOR DRIVE — mukpocxema BAS983FP
dupmel ROHM ans ynpaBnexvs geurare-
NAMKM NPUBOAA OMCKA, NEepeMEeLLeHns on-
TUHEeCKOro 6noKa U 3arnpaeku;
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— IC303 ARP2 — BMC CXD8784R
{coGcTBeHHoro npoussoacTea SONY) —
uMppoaocih CUrHanbHBIR  NPOUECCOop
¢ BHewHum O3Y KM416V1200CT (IC304
16M DRAM) o6bemom 16 MGaiT;

— IC401 AV DECODER — BMC
CXD1930BQ (rarke cobcTBeHHOro npo-
W3BOACTBA) — AeKoaep UG pPoskiX CHUrHa-
nos wusobpaxeHus v 3Byka MPEG-1,
MPEG-2, kOTOpbiit hyHKLMOHVPYET COB-
MECTHO C avewHum O3Y KM41651020CT
(iC402, 1C403 16M SDRAM);

— 1C202 SYSTEM CONTROL —
MBS1101APFV dmpmel FUJITSU, ICE01
HGA — CXD8788Q cobGcTBEHHOro Npo-
u3soacTea — BUC cuctemsl ynpaene-
HUs, GYHKUMOHMPYIOWME C BHELLIHWMKW
03Y IDT71V016S20PHAU (1C204 1M
SRAM) u CMN3Y AK6440AF (IC201 4K
EEPROM), a takxe ¢ 3CMNN3Y Ha noau-
uuax [C205 wnu IC206 16M FLASH:
MBM29LV160B-210B-20 (IC205) ans
mopenn S325, MBM29LV160B-230B-20

5.1. A B mopgenu DVP-S725D — IC502
VEQ/NR — BWC CXD1875Q cobcTBeHHO-
rO NPoOM3BOACTBa — UMBPOBOKR BNOK LWy-
MONOHWXEHWA W KOppekKuMM n3obpaxe-
Hus. O6meH umdposon nHbopmauven
Mexay OCHOBHbIMKM BnokamMu NpourpoiBa-
TEeneil NPOMCXOAMT NO nNapannenbHbiM
¥ nochnegoBaTentHbiM  MHTepdeicam
(Parallel BUS » Serial BUS). OcTaneHule
VMeLLMecs Ha cxeme abbpeeuwartypol
B OCHOBHOM O4EBMOHBI M KOMMEHTapWR He
TpebytoT.

Mpowrpoisateny DVP-S533D npegHas-
HaueHbl QSIS NOCTABOK B pPasfuyHble cTpa-
Hbl (MHAeKC moaeny PX). OHm moryT Boc-
npowasoaute Aucky DVD 1-i 30H.I, 3anu-
caHHblie B cucTeme NTSC. MapameTpol ce-
™ — 110...240 B, 50/60 lNy. CxemHoie
¥ KOHCTPRYKTUBHBIE OTNWYMA 3TOW MOoaenu
OT PACCMOTPEHHBIX BbILLIE HE3HAYMTE BHBI,
B 4acTHOCTW, NPMMEHEHa MUKPOCXema
MR27V1602D-19MAZ060 (IC206), a muk-
pocxema IC205 oTcyTcTRyer.

Cnegyet OTMETHTb, YTO BbilLE YKa3aHO
M3HavyansHoe npegHa3HadyeHwe pas3nuy-
HBIX MCNONHEHWH npowrpbieatenen. On-
HaKo Ha NpaKTuke NpopaBaemelie B Poc-
CYM MOAENM Nepes npoaaxein MoryT 6uiTe
rnporpaMMHO ananTupoBaHbl ("Banoma-
HbI") K BOCNPOM3BEOEHWIO OMCKOB 2, 5-i
30H WM MOTYT OblTb BCE30OHHbIMKW. He-
MHOIO OTB/IEKAACH OT TeMbl CTaTeW, Heob-
XOAMMO YKa3aTb, YTO MOArOTOBNEHHLIMK
B ONPEAENEeHHOM CMbICNE K "HapyLIeHUIo™
BCAYECKMX aBTOPCKMX NpaB elle Ha cra-
OMVy NPOeKTUPOBaHWA WM MNPOW3BOACTBA
OKasbBalTCA MHOMME NPOoMrpbiBaTeny
DVD KMTalcKoro waroToBneHws, cnocob-
HbEE BOCNPOWM3BOOMTL NMPaKTHUYECKH N0-
6bie OVMCKMW, BbilYCKaeMble Ha MOMEHT
NPOAaxy annaparos.

CywiecTeyeT NpUYHUMNMANLHas BO3-
MOXHOCTbL aganTauyn OOHOCUCTEMHLIX
npourpoiBatenet NTSC paccmarpuveae-
MO pyNnbl AN8 peanyaaluMy Bocnpou3Be-
nenvs guckoe DVD 2, 5-i 30H, T e. Ans

1

—Iﬁ FLZ0Z

£203
10 MK X
X108

U

R238™ R239*
12K: 57250 126 RUS, E128
47K: 55250 22K AUS
100k EXCEPT
AUS,RUS,E128
R237*
56K: S725 1 E128

8,2K:55250 : AUS/S725D0: AUS

47K: 83251 RUS
100K: 5325 : EXCEPT RUS

12K 55250 : RUS/S7250: RUS
722K:55250: EXCEPT AUS,RUS/
3?259 E.HCEPT AUS,M E128

5525D/57250

=i

L7206 =
0,01 MK

(IC205) nns mopenn S525D wnu
MR27V1602D-24MAZ060/18MAZ060
(IC206) nns mopenm S725D;

— [C902 AUDIO 2CH DAC — EMC
CXD8799N cofcTBEeHHOrO NPOM3BOLCT-
8a — LLAIN curHanoa 3syka A8 BOCNpow3-
BegeHua oyckoe CD/VCD/DVD c aeyxka-
HANLHOW 3BYKOBOW JOPOXKON.

Ha nnavax FL-98/99/100/101
BOARD:

— IC201 IF CON — mumkponpoueccop
M38B57MCH-E206FF dwpmbl MITSUBISHI
CUCTEMBI YNPEBNEHWA PEXUMaMK U MHON-
Kawm.

Kpome Toro, B mogensax DVP-S525D/
S$725D npvmeHenbl Gnoku IC501 AUDIO
DSP — BUC CXD1901AR co6cTBeHHOrO
npPou3BoAcTaa — pexkopep uwdposoro
mMHorokaHansHoro ssyka DOLBY DIGITAL
5.1, DTS, MPEG; IC905-907 AUDIO 5.1
CH DAC — BUC CXD8799N — LIAIN kana-
noe asyka DOLBY DIGITAL 5.1, DTS, MPEG

Mpowrpsieatents DVP-K330 Boinyckaior
nns I0ro-Bocrouroi Aamy. OH BOCNPON3-
soauT avckm DVD 3-i 30Hbl. B annaparax
npuMmeHeHbl Bnoku cuctemsbl "Kapaoke®.
Pasvembl SCART oTtcyTcTRyioT. Mapamer-
put cetn — 220...240 B, 50/60 'y (pns
Taieans — 110 B, 50/60 Nu). Mukpocxe-
ma ACMN3Y — MBM29LV160B-214A-20
(IC205).

Mpowrpoisateny DVP-S330/S530D/
S550D npegHa3zHadeHbl AR MOCTABOK
8 CLUA v Kanagay, a annapat DVP-S705D —
B TonkoHr ¥ Cunranyp. Oum obecneqvisa-
10T BOCnpown3seaerue avckoe DVD, 3anu-
caHHbix B cucTeme NTSC 1, 3-i aox. MNa-
pameTpsl cetw — 120 B, 60 'y (B mopenu
S705D — 220...240 B, 50/60 I'). Mukpo-
cxema SCMNN3Y Ha noswumm IC205 —
MBM29LV160B-210B-20 (mopens
$330), MBM29LV160B-230B-20 (S530D),
MBM29LV160B-220B-20 (S550D),
MBM29LV160B-220A-20 (S705D).

Poccwy, 3anucaHHeX B cucteme PAL.
[ns aToro HeoBxoaMMo Npexae Bcero ne-
penporpammvposars ICMN3Y IC201 u,
npu H AUMOCTH, M3MEHWUTE HOMMHES B!
"BapVaHTHLIX" (B 3aBMCYMOCTM OT CTPaHsbI
HA3Ha4YeHVs) Pe3UCTOPOB B cUCTeMe Y-
paeneHus (0 HUX Hke). B HekoTopbiX cy-
4aAxX MOXET Mot 3amMeHa MMK-
pocxembl Ha nNoavum IC205 wnm IC206.

Mukpocxembl ICMN3Y AK6440AF-E2
{IC201) vmetoT pasnuuHbie "MPOLWKMBKU”,
onpefenseMbie OBY3HaYHbIM HOMEpPOM
Model Type. MNMepeurcnum HekoTOpLIE K3
HMX:

00 — e mogenm S330 ans CLUA v KaHa-

nbll

01 — B S325 ans Beeii EBponel, kpome
Poccwm;

02 — B S325 pns Pocowu;

10 — B K330 ans Kuras;

11 — B K330 pns KOro-BocrouHowm
Azuvm, kpome Kurtas;



20 — B S530D, $533D gns CLUA u Ka-
Hanbl;

22 — g S550D onsa CLUA 1 Kavanbi;

23 — B §525D pns Bceit EBpoOnkL, KpO-
wme Pocowm,

24 — B S525D ans Poccum;

42 — B S705D pnst lonkoHra u Cukra-

pa;
43 — B S725D pns Beceit EBpontl, kKpo-
me Pocecuu,

44 — g §725D nns Poccun.

B cnyuae Heo6xoavMOCTH 3aMEHBI MU-
kpocxembl HC205 wnm IC206 npepsapu-
TENLHO HEoBXOAUMO ONPenennTb, Ha Ka-
KO no3vuMKM yCTAHOBNEHA MUKpOCxema
3CMNN3Y, opMeHTUPYRCH MO pMC. 2, Ha KO-
TOPOM NOKasaw dparMeHT pucyHKa rmae-
HOW neqaTHol rnatei MBB2/85 BOARD.
Ha HeM BWAHO, 4TO Ha PaccMarpuBaembIx
MO3MLMAX MPUMEHSIOT MUKDOCXEMBI B Das-
NWNHBIX KOpycax. 3arem noabupaioT 3K-
BMBANEHT 17 3aMEHLI U3 NEPENHR NpUME-
HAeMbIx B mopensix S325/55626D/S725D
MUKDOCXEM, YKa3aHHbIX BbILLIE.

Hanpumep, npy aopaboTke Npowrpbl-
pateneit DVP-S330 (NTSC) "npowmsky”
mukpocxemel 1C201 01/11 HeoBxoanmo
mamennTb Ha 02, mukpocxema IC205 3a-
MeHt! He TpebyeT. B peaynstate popabo-
TaHHbI NPOUrpbIBaTens Gyner B OCHOB-
HOM 3KBMBaneHTeH mogenn S325 B uc-
rnonHexsun ans Poccum.

Te xe aAeicTBMA BLINONHRIOT NPY A0pa-
6oTke npourpbiBatens S530D: uamensioT
"npowmreky” 20 Mukpocxemst IC201 wa 24,
3ameHa mukpocxemsl IC205 we Tpebyet-
ca. [JopaboTanHbiil npourpoisarens Byner
B OCHOBHOM 3KBWUBANEHTEH MOAENN
§525D B wcnonneHnn ans Poccun.

Mpn popa6otke npourpoieatens DVP-
S533D, KpoMe M3MEHEHWs “npoLInBKK”
20 (IC201) Ha 24, MOXeT no THCH
3ameHa Mukpocxembl MR27V1602R-
19MAZ060 Ha MR27V1602R-24MAZ060

ny

Ha nosuumn IC206 (Bo3-
MOXHO W ee Nepenporpam-
mupoBaHue). MNMpw 3arpya-
HEHWAX C CaMOCTORTEenb-
HbiM MOMCKOM "MPOLLKMBOK”™
1 nepenporpamMmMUupoBaHmn-
em 3CMNN3Y cnepyet o6pa-
LATLCA B CEPBUCHLIE LIEHT-

pbi ¢ aeTOpU3aLmein SONY.

Homep Homep

MOIULMK [eTanm Hanmenoeauwe (description)

(Ref.No} (Part.No}
201 A-6065-256-A :l'l(-54 BOARD, COMPLETE — nnata ApadiBepos gpurarenei
203 3-053-837-01 TRAY — norok
204 3-053-841-01 PULLEY GEAR — ¢prKumoHHan WECTEPHA
205 3-053-840-01 CAM DRIVING GEAR — npoMexyTo4Has LecTepHa
206 3-053-838-01 TRAY DRINING GEAR — 3arpy3o-Han WecTepHs
208 3-053-842-01 BELT — naccuk MEXaHU3Ma 3arpy3ki notka
210 3-053-838-01 CHUCK CAM — puiTansvsartent NpuBoLa [uckos
21 3-053-836-01 BASE UNIT HOLDER — kopnyc Np1BOAa AMCKOB
212 3-053-835-01 BASE, LOADING — kopnyC yCTPORCTBa 3arpy3kv IMCKOB
216 3-053-848-01 CHUCK HOLDER — ghukcaTtop [WCKOB
220 8.820-081-03 OPTICAL PICK-UP KHM-220AAA/J1RP — yaen ontuueckoro

oy MOTOR PULLEY — nacapka ABWraTeNA yCTPOWCTEA 3arpy3k1

2 3-053-843-01 | | vom (MOO1 1-541-632-11 MOTOR, DC LOADING)

3ameHy "BapuMaHTHbIX" pPe3ucTopos
npu popaboTke NPoOWUrpLIBaTenei NPoOBo-
OST, OPUEHTUPYACE Ha puc. 3, Ha KOTO-
POM NoKasax GparMeHT NPUHLUMNUANEHON
CXeMbl CUCTEMBI YNPABNeHus NPourpuLisa-
Tenein DVP-S325/5525D/5725D. Wcko-
MEIE PE3NCTOPLI HAaXOARTCH HA MO3NLIMSIX
R237, R238, R239. AG6Gpeswarypbl Ha
cXeMe 03HavalT ucnonHenus: E12B —
pans EBponel (Kopnyc npowrpbiBareneil
4yepHoro useta), AUS — nns ABcTpanvwm,
RUS — ansa Poccum, EXCEPT — Bce moge-
K, KPOME... .

B apyrx npovrpoLiBaTtensix ¢ paccma-
TPMBaEMbIM NPUBOAOM OVCKOB HOMWHE-

Jibl PE3VCTOPOB HA YKa3aHHbIX NO3MLMAX
MOTYT OTNMMaTbCsi OT HanucaHHbiX Ha
puc. 3. MoaTomy npu nx nopaboTke He-
06X0AMMO NPenBapUTENBHO BLIRBUTL HO-
MUHaNbL YCTAHOBJIEHHbIX PEe3VcTOPOB
M Npu HEOBXOAMMOCTU 3aAMEHUTL WX,
OPWEHTHPYACHL Ha MCNoNHeHnA ans Poc-
cu, BeiBNeHME HOMWHANOB PE3NCTOo-
poB CBOAMTCHA K HapuCOBaHWIO y4aCTKa
CXEMbl CUCTEMBI YNIPaBReHWs B COOTBET-
CTBMM C NEeYaTHLIMKM NPOBOAHWMKAMW Ha
nnare psaoMm ¢ BelBogamu 70—75 mMuk-
pocxemui IC202. ConpoTtuenesus pesuvc-
TOPOB XenarteflbHO M3MEepHATEL NpK oTnaun-
BaHMM MX OT NNaTbI.
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K NepeyncneHHbiM BhilLe OAHOAMCKO-
BbIM MPOUrPLIBATENAM G OMNTUNECKUM
6nokom KHM-220AAA/J1RP MoryT 6biTh
OTHECEHbI U ApYr1ue MOOENW, NPUYEM He
obnzarensHo pupmbl SONY. O6Lumm npu-
3HAKOM BCEX annapaTtoB 3TOW Tpynnki
cneayet Ha3BaTh NPUMEHEHWE OaHOTUIN-
Hbix NPUBOOOE AMCKOB. [ins onpepene-
HUS X NPUHAANEXHOCTU K paccMmarpuea-
EMOMY TUMY MOXHO OpUEHTUPOBATLCSH MO
pHc. 4 1 5, Ha KOTOpbIX NOKasaHs! Buibi
NPUBOAA AWCKOB M MEXaHuU3ma WX 3a-
rPY3KM B PasnuuHbix cTagusx pasbopku.
Ha pucyHke TpexaHadqHbiMK1 MO3WLMOH-
HbIMK HOMEPaMW MOMEYEHb! AeTanu 1 y3-
nbl, HEOBXOAVMOCTL 3aKa3a KOTOPbLIX MO-
XET BO3HUKHYTb NPY PEMOHTE HEVCNpPaB-
HbIX NpourpuiBaTenei. NMo3snUMOHHEIE HO-
Mepa COOTBETCTBYIOT WGNONb3yeMbiM
B NepeyHnax OeTanei CepBUCHBIX PyKO-
BOACTB npourpoieatenei. B rabnuue
npeacTaenedbl HOMepa paaa aevanei
M UX HAWMEHOBAaHWA NS 33Ka30B B cep-
BUCHBLIX LieHTpax SONY,

KnioyeBbiM 3NeMeHTOM NpMeoaa npo-
UrpbiBaTenein AMCKOB MOXHO Ha3Barhb Or-
THyeckuid Bnok. B paccmarpreaembix Mo-
AEensix npourpbiBateneil OH HaxooMTCH
B cocTase yana 220 (KHM-220AAA/J1RP).
B Hero etlle BXOORT ABUrareny npueoaa
AWCKOB, MNO3ULMOHMPOBAHWS W CEepBMC-
Hbiid geurarens TILT MOTOR, a takxe me-
XaHWYECKMEe NeTanu U y3nbl CUCTEMBI MO-
3ULMOHNPOBAHUS ONTHUHECKOro Gnoka.

JemonTtax yana ontuyeckoro 6noka
[NS PEMOHTE WK YUCTKU NPOBOART B He-
CKONBKO 3Tanos, Ha pyc. 4 n 5 Mx HoMepa
ykaaasbl B Kpyxkax. CHajana — no pmc. 4:
yORNSIOT OBa BUHTa 1 M CHMMAaIOT durKca-
TOp 2; 3aTeM, CABMHYB pivar 3 B Hanpas-
NEeHVW CTPenku A CHU3y NPYBOAA, BLIABK-
raoT IOTOK 4 B HanpasneHdun cTpenku B.
[anee NnpoaonxaioT No puc. 5: oTkoNa-
10T ABa rmbkux kabens 1, COROMHAIOLLMX
y3en ontuyeckoro 6noka ¢ nnartoii
TK-51/54, nocne yero, oceobogue nee
3aLenn 2, AEMOHTUPYIOT KOPIYC NPUBO-
na ouckoe 3 B HanpaBneHun CTpenku A,
a NnoToM, YOAMB TpW BUHTa 4, CHAMEIOT
y3en onruieckoro 6noka 5.

MocTaBka onTM4eckoro 6noka B cep-
BUCHbIe LEHTPE SONY He npegycmoTpe-
Ha. Mpn HeoBx0AMMOCTH ero 3ameHbl
TPebyeTcs 3aKa3biBaTh y3en ONTUHECKOro
6noka 220 uennkom. Liena y3na AOBONLHO
BEAWKA, NO3TOMY Cneayer UMeTe B BUAOY
cneaylowee BaxHoe O6GCTORTENLCTEO.
Cpegw nonb3oBaTeneit KOMMNLIOTEPOR
W NpourpLiBaTeneil aMCKoOB CyLLEcTByeT
YCTONYMBOE MHEHWE O HEAONTOBEYHOCTH
Na3epHbIX AVOJ0B B ONTMHECKOM Groke.
MpegnonaraeTcA. §TO NORBASIOWMECH
cbon npu cunThiBaHuK KMHGOPMaLMK
¢ avckoe CD/DVD, CD-ROM/DVD-ROM
Bbi3BaHLI "MCTOLEHMEM Nnasepos” (CHW-
XEHVEM M3Nnyuaemon mowsocTu). OoHa-
KO, NpaxkTuyecky, B GoNbILMHCTBE Cnyya-
eB npuumHamn cboes cneayet ykasaTb
W3HOC W CTapeHwe getaneii v y3nos on-
TUyeckux 6nokos. Mo3aTomy nepen 3aka-
3oM Takmx GNoKOB 4Yepe3 CepBMCHLIE
ueHTpel SONY cnenyeT noneITaTLCs Npo-
8ecTW HeKoTopbie npodunakTUyeckne
Meponpusitust (4UCTky, cmasky). Bonee
noapoBHO BOMNPOCH! MO PEMOHTY ONTHYe-
ckux 6nokos GyayT paccMOTPEHB B apy-
rUx NyBnukaumax.

Pagaxtop — A, Muxavinos. rpagwka — 10, Anapees,
aaro

"PeaHnmaumna” yepHo-6enbix

KUHeCcKonosBs
A. PYBAH, r. Hosocmubupck

B HacTosujee Bpemsi TENEBHU3HOHHbIE PafHOMEXaHUKH W HEKOTO-
pble paguomobuTeny NonbL3yioTcs npubopaMy 4Ns BOCCTaAHOBNEHUS
aMHuCcCHM KaTtogos kuHeckonos tvnos "Kemutan” w [MNBK. Oun po-
BOJIBHO CIOXHBI 18 NMOBTOPEHMSA, M MX Lenecoobpa3Ho NPUMEHATL
B OCHOBHOM 4N11 BOCCTaHOBAeHWs paboTsl LBETHbIX KHHECKOINOB.
BKOHOMMYECKyH 3TO ONPaBOaHO, 4ero He CKaXelb O YepHo-Benbix
kuHeckonax. Ana Hux noROAARYT Gonee NPocTeie yCTPOHCTBA M yNpo-
ujeHHan MerToanKka. ABTop nybGnuKYyeMoH CTaTbM RENUTCH CBOMM

OnbITOM N0 3THM BONpoOCaM.

apKk MEepeHOCHbIX U CTALMOHAPHLIX

yepHo-6enbix TeneBM30pOoB BbiNycka
1980-x — nauana 1990-x ronoB ocTaeTcs
ewe AoBonbHO Bonbluivm. B otTnudve ot
KWHECKONOB LIBETHLIX TENEBM3OPOB pe-
cypc pabotbl YyepHo-6enbix KMHEeckonos
06biiHo Bonblue. OaHako cO BpeMeHem
BCTaer Bonpoc v 06 mx "peaHMmalim”,
TaK KaK KynuTh HOBLIA KMHECKON Ana cTa-
PhiX TENEBM3OPOB YXE NpobreMaruyHo.

B nuteparype, Hanpumep, B [1, 2], ne-
OAHOKPATHO PacCMOTPEHB! CNOcObsl BOC-
CTaHOBNEHWS 3MMCCUM KATOAOB LIBETHLIX
KMHECKONOB. Ha X OCHOBE, 3Han 3NeKT-
PVHECKME XapaKTepUCTUKK HepHO-Benbix
KMHECKOMOB, MOXHO COBPaTth HECNOXHOEe
YCTPOWCTBO ANA BOCCTAHOBNEHWMA 3MWC-
CHWN M UX KETOL0B.

Liokoneska vx BbIBOOOB B GONLLUMHCTBE
CNY4a€B TaKKE COOTBETCTBYET OTEMECT-
BEHHbIM KMHECKONaM aTOi rpynnel.
Kwneckons! nepeoit v BTOpoOM rpynn
NPUMEHEHB! B NEPEHOCHbLIX MOAENAX Te-
NEeBU30POB, KOTOPLIE MoK paboTaTh Kak
OT BCTPOEHHOro TpaHGhOPMATOPHOIo
6noKa NUTaHWA CETEBOro HarpsxXeHus
220 B/ 50 Ny, TaK U OT BHELUHErO UCTON-
HWUKa NOCTOAHHOMo Hanpsxenus 12 B, Ku-
HECKONbl TPETLEI rpynnbl YCTaHOBNEHb
B CTAUNOHAPHbLIX MOOENsX C yHUhULMPO-
BaHHLIM MMNYNLCHLIM 6NOKOM NMUTaHWA
BMU-13 vnu emy noaobHbim.
PekomMeHayemMas MeToavka “peaHuma-
LMKM" YKa3aHHbIX KMHECKOMNOB COCTOMT M3
nByx atanoe. Ho npexae Bcero oTkKIoNalnT
BCE Lienu TeNeBM30opa OT NaHenu KMHeCKo-
na. BoccravoBnenwe

VD1 K422686 3MWUCCUN KATOMOB Ha

i rnepeom 3rtane 3a-

e 4 KNIOHAETCA B "TpeHM-

N X1 X2 POBKE™ KaTOAA KNHE-

2 c—l_T_)IL—- Modynamop yL7  CKOMa B CreayioLLeil
ww RTITk Kamod nocnenoBarensHoc-
55 e b Z | Tk cHavana nopalT
s §g BN NOJNIHOE HanpPsxXeHne
S§8 Haran2 Hakana U, B Teyenmne
@&E — 5...15 MWH, 3aTeMm
¥ &3 1,50, — 1.2 Mt 1,
oS R4*1 Hakoweu, 2U, —
1...2 c. Janee nopa-

Yy NMOBLILLEHHBIX 3Ha-

Puc. 1

B Te roabl OTEYECTBEHHAA NPOMBILL-
NEHHOCTL Bhinyckana yepHo-benbie Tene-
BU30pH C AMaroHanbio 3kpaHa ot 8 cMm —
mopenv MAFTHETOH — MT-5010 v PO-
BECHMK — po 61 cm — yHudMUMPOBaH-
Hbie mopenu ©OTOH-234 (3YCT-61). Uc-
NONb3YEMbIE B HUX KMHECKOMbI MOXHO YC-
NOBHO WTb Ha TPW MPynnbi:

1) 8NK3({4)B, 11NK1B, 16/1K1(8)6 ¢
Hanpsxexsvem Hakana 1,35 B v TOKOM Ha-
kana 0,3 A;

2) 23MK9(13)B, 31/1K4B, 34NK16 ¢ Ha-
npskeHwem Hakana 12 B v TOKkom Hakana
0,07 A;

3) 40NK12B, 50NK26, 61JIK3E ¢ Ha-
npsxexuem Hakana 6,3 B v Tokom Hakana
0,3A

Ko BTOpOiA rpynne OTHOCATCH U WM-
MOPTHLIE KWHECKOMNB! C AMaroHanNsiMM K-
pana 13—35 cm, Takme kak 5KTU4 (npo-
waBoacTea ¢GupMbl SAMSUNG), 19SX3Y,
27SX8Y, 35SX1B (CRT) u gpyrve c Hanps-
weHuem Hakana 12 B, ycTaHoBneHHble B
4yepHo-6enbiX TenesM3opax nNpoM3BOACT-
Ba ctpad CHI u KOro-BocTounoit Aawm.

YEHWIA HANPAXEHUA

1,5U, v 2U,, Ha Te xe
NPOMEXYTKW BPEMEHM TMOBTOPSIOT ABA-
Tpw pasa. MNocne aToro OCTaBNRIOT NOAAH-
HbIM Hanpsixexswe 1,5U,,.

Ha BTOpOM 3aTane HOPMUPOBaHHOM
£0301 3HEPTvM, HAKOTJIEHHOW B KOHAEH-
carope, paspylwaioT 3anopHbIA Cnoil Ha
Karoge kvwHeckona. 3Ty onepauwio npo-
BOART TPU—IMATL pPas C WMHTEPBANIOM
5...10 c. MNpw MeHbWEM MHTEpPBaNE BO3-
MOXHa HeoDpatvmas gedopmaums ane-
KTPOHHO-ONTUYECKOro NPpOXeKTopa
(D0M) kmneckona.

Yepes 5...10 MMH Nocne OKOHYaHWUA
BTOPOrO 3Tana HanpsXkeHwe Hakana cHu-
XaT [0 HOMWHANLHOTO, 2 eile Yepes
5...15 MMH KuHeckon obecTouvBalnT M
NOACOEAVHSIOT K LUTATHLIM LIENsM Tene-
BM3opa.

Ans nposeneHrs “peaHyMmaum” peko-
menayetcs cobpaTk NPoCToe YCTPOWCT-
BO, CXE€Ma KOTOpOro npeacraeneHa Ha
puc. 1. HanpskeHve Hakana Ha KvHe-
CKON MOJAKT C aMUTTEpa TpauaucTopa
VT1, 6asa KOTOpOro noakiyeHa yepes
nenvtens R2R3 K Bbixoay BbNpRMUTENS



6noka NuTaHns Tenesm3opa. HWXHWIA Bbi-
BOA, KOHAeHcaTopa C1 noaknioyaioT K Ka-
TOAY KMHECKOMNa, a Ha wwyne X1 npucyTcT-
ByeT NOCTOAHHOE HANpPAXeHWe NPUMEPHO
+300 B no oTHoweHWo K katoay. Peauc-
Top R1 orpanvumsaer TOK 4epes avon
VD1 Bo Bpems 3apaaku kosgeHcatopa Ci.
HuakooMHIiA peancTop R4 npeaoxpaxaeT
HakKan KMHEeCKONa OT Neperpysky.

MpuGop cobupaloT HEaBECHLIM MOHTa-
XOM Ha MOHTaXHOW nnare, Npu4em ane-
menTsl VD1, C1, R1 xOpOwWwo M30NUpYyIoT,
a TpaH3ncTop VT 1 ycTaHaBnmeaioT Ha Ten-
nooTeog naowansio 60...100 cm®. Bee ye-
TPOWCTBO XENarensHo NoMecTUTs B A3~
NEKTPUYECKWIA KOpyC.

Mpexae YeM NPUCTYNKUTEL K "peaHuma-
UMKM”, OT NaHenu kMHeckona X2 otnavaa-
10T BCEe NPOBOAA, MOYLLME K TENeBu3opy.
Ot BuiNpsMUTENs BNI0Ka NMTaHWA TENEeBU-
3o0pa (ecnn Gnok nNuTasus Tpascdopma-
TOPHLIA) OTKMIOYaloT cTabuin3arop u Bce
OCTaNbHbIE BTOpUYHbIE Lenn. B Hekoto-
pbix MOAEensx TENEBM30OPOB BPEMEHHO 3a-
MEHSIIOT LUTATHLIA KOHaeHcaTop (unsTpa
NUTEHUS OPYrMM ¢ HOMMHANOM 470 mkd
Ha Hanpsxenue 25 wiu paxe 35 B, ecnu
Ha XONOCTOM Xoay Brirpsmutens obecne-
YUBAET Hanpsxeuve, Gonulee, Yem npe-
AenbHOE HanNpPAXeHWe LUITAaTHOrO KOHOEH-
catopa. Peavcrop R2 nopbupaor ucxons
W3 BbIXOOHOTO HaNPRXEHWA BLINPAMUTENR
{06biuHO 15...24 B) u HanNpsixeHus Hakana
KWHeCKona.

B TeneBu3opax ¢ MMNynsCHbIM 610KOM
nutadua (3YNT-40, 3YCT-61 v apyrux
C KMHeckonamMu 3-i rpynrbl) BeIHUMAKOT
pasbeM, nayiiuin ot 6noka NUTaHKA K oc-
HOBHOW MnaTte Tenesn3opa, K UCTOYHWKY
HanpsxeHns 96 B noaknoNaloT akeuea-
NEHT Harpyskn — namny HakanuBaHus
MOLLHOCTEIO 60 BT Ha Hanpsikenne 220 B,
a BX0/ NOBTOPUTENS (KONNEKTOP TPaH3UC-
Topa VT1 1 BEpxHMIA NO CxeMe BbIBOA pe-
ancropa R2) noacoeavHsIIOT K MCTOYHMKY
HanpsbkeHns +15 B, He 3abyasTte nogko-
4WThL BLIBOA Hakana 2 KWHeckona Yepes
orpaHuinTenbHEIA peaucTop R4 k obiue-
My npoeoay 6n10ka NUTaHns Tenesusopa.

Mepen Tem Kak NOAKMOMMTE IMUTTED
TpanancTopa VT1 K nasenn KwHeckona,
Ha nepemexHblid peanctop R3 HaHocsT
METKW, COOTBETCTBYIOLLME 3Ha4eHusiM 1,
1,5 1 2 nanpsxenus U,. Mpy atom mexay
3aMuTTepoM TpaHauctopa VT1 u obum
NPOBOAOM BPEMEHHO BKMIOMAIOT pesuvc-
Top conpoTuenexsnem 4,7 OM 1 MOLWHOC-
ThiO paccesHus 2 Br s 1-ii rpynnel kn-
Heckonoi, 180 Om u 5 Br — ana 2-i rpyn-
net, 20 Om um 10 Br — ans 3-i rpynnel. Em-
KOCTL KoHpexcaTtopa C1 paexa 0,5, 1 m
2 mk®@ ana 1-i, 2-ii u 3-1 rpynn KMHecko-
NOB COOTBETCTBEHHO.

BoccTtaHoBnesMe 3MUMCCUM  KaTopa
NPOBOASAT COMACHO BLILEONMCAHHON Me-
TOAVKE, NPUYEM HA BTOPOM 3Tane Lynom
X1 kacaloTCs BhIBOAa MOOYNATOpAa KWHe-
cKona Ha Nnavenn X2,

Lilyn ynobHO MCcnonb30BaTh LUTATHLIA
o1 mynbTumetpa M-830 unu nopobHbIiA.
Jwvoa VD1 — moboi ¢ NpAMbIM TOKOM He
meree 100 MA 1 06paTHbIM HanpsxeHem
ve menee 400 B, konpewcatop C1 —
MBI nnn MBI Ha Hanpsixenne 400 unn
630 B. Tpaxanctop VT1 — mo6oii us ce-
puia KT805, KT815, KT817.

Kak W3BECTHO, APKOCTL CBEYEHWUSA Nio-
MrHOdOpa KMHEeCKONna onpenensierch
HMCNOM W 3HEPr e aNeKTPOHOB, NoNaaa-

HOLLMX Ha NIOMUHOGOP. YMCNO aNexTPOHOB
3aBMCUT OT 3MMCCWMM Karopa, CKOpOCTb
(3Heprvs) — OT HANPAXEHUA Ha YCKOPSID-
LWEM 3M1eKTPOAEe KMHEecKona. Ynpolueu-
Hblil (PParMeHT TUNOBOW CXEMLI BKNIOHME-
HUA YCKOPSIIOWEro v (poKyCUpyIoLero
AnekTpoaoB YepHo-6enoro kKuHeckona
nokasaH Ha pmc. 2 (Hymepauus aetanei
ycnoBHas). Ecnv noakmiounTs BbiBOA YC-
KOPSIIOLLEro 3NeKTPoAa BMECTO NpaBoro
(no cxeme) BuiBOAa peancTopa R1— pery-
NATOPE HOKYCHPOBKK (NMOMEYEHO Kpec-
TOM) K €ro fieBOMY BbiBOZY, T. €. Hanps-
MyI0 K Beixoay Boinpsmutens (VD1, C1),
MOXHO YBENWYUTE APKOCTE CBEYEHWURA 3K-
paHa KuHeckona. B Tex mogenax teneem-
30PO0B, B KOTOPbLIX HET BO3MOXHOCTH yBe-
JIMYEHMA YCKOPRIOLLErO HanpsixeHus yka-
3aHHBbIM CNOcoBOM, PeKOMEHOYeTCH GO-
6paTh YOBOWTENb HAMPAXEHWUS N0 CXEMe,
aHanorviHOM CXeMe YMHOXWTens aHoa-
HOMO HanpsxeHus. [n\ ynsouTens no-
noiayTt avoas KO410AM v KonaeHcaTo-
pbt K73-17 emkocteio 0,01 mkd Ha Hanps-
xenwe 630 B. MHorpa moxer notpebo-
BaTbCH 3ameHa QUNILTPYIOLLEro KOHOEeH-
caTopa B LNV YCKOPRIOLErO Hanpsxe-
HWS, YCTAHORNEHHOIO HENOCPeACTBeHHO
Ha nasenu KuHeckona, Ha 6onee BbICOKO-
BONLTHLIA.

KycKap
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Ecnu nepevncneHHele Mepsl He npu-
HECNW BWOWMOro pesynkrata, OCTaeTcs
nocneaHuii cnoco® HeHapoNro NPOAIMTE
paboTy KMHECKoNa — MoBbLICKTL HANPSXe-
HWe Hakana cHadana Ha 20 %, a npu cuib-
HOW n3HoLLeHHocTH 30M — etwe Ha 20 %.
CnepyeTt OTMETUTL, 4TO 3Ta MEpa NpPUBO-
OWUT TONBKO K KParkoBPEMEHHOMY MNono-
XUTENBHOMY pE3yNbTarty.

Dns KWHECKOMNOB 2-i rpynnbi C yKasaH-
HOM Lenbio coBrpaioT uenb, aHanormuqyo
NOBTOPUTENIO HANPAXEHUR HA 3NEMEHTax
VT1, R2, R3 Ha puc. 1. Paborta Teneeuso-
pa npy 3TOM BO3MOXHa TONBKO OT CETH
~220 B/ 50 ru.

Ans kuueckonoe 1-i n 3-i rpynn, wa-
NPSXeHUe Hakana KOTOPbLIX NOCTYNaeT co
CTPO4HOro TpaHchopMaTopa, N3roTasnun-
BT nOI'IOﬂHHTeanbIﬁ I'!OBI:II.I.I&IOIJ.l,Hﬁ
TpaHchopmMaTop Ha Konbue u3 geppura
M1000HM. MNepanyxas 0OMOTKa TpaMc-
dopmaTopa coaepxut 8 BUTKOB, a BTO-
prunan — 10 unu 12 (npy CUNBLHOK M3HO-
wienHocty 30M) BuTkoB moboro maonu-
poBaHHOro nposona avametpom 0,3 mm.
MNepBuyHyio 06MOTKY Tpawchopmaropa
NOAKIONAIOT BMECTO LUTATHOTO coeaunHe-
HUSi HaKana KMHecKona, a HanpsxXxexsre co
BTOPWNHOKN OBMOTKM Yepes pesncTop co-
npotveneHeM 1 OM M MOLLHOCTBIO pac-
cesHua 0,25 Br nNopaioT Ha Hakan kvHe-
ckona. Tunopasmep KonbLa Tpaschopma-
TOpa AAsi KWHeCKonos 1-W rpynne: —
K10x6x5, ana kuHeckonoB 3-i rpynnsl —
K20x10x5.

K anexmpodam
KUHecKona

Puc. 2

lNMocne NpoBeneHWs BCEX BbILLIEONAU-
CaHHbIX onepaumii MoxeT noTpe6oBaTkes
HebonblLuas perynupoeka GpoKycupyioLLe-
7O HarNPsHXKEHUR KMHECKONA.

Ans "peasrmauvm” KMHeckonoe 1-i
rPYNNbl MOXHO BOCMNONbL30BATLCH "3IKC-
npecc™-mMeToavkoin, onpoBoBaHHON aBTo-
POM eiLie B CTYAEHHYECKME rofbl, Koraa nog
PYKOIA Bbin MWL MUHKMMYM HEOBX0aVMBIX
KOMIMOHEHTOB U nNpucnocobnenmnin. CHava-
na, KaK ¥ Bceraa, OTrNavealoT Bce Nposoaa
OT NaHenu KuHeckona. 3arem oT “"CBexe-
ro" anemedTa TUNopasmepa AA nodawoT
Hanpsixenwe 1,5 B Ha Hakan KuHeckona.
Yepes 5 MrH NPOBOART CREAYIOLLVIO One-
paumio. MNpensapuTensHO ONs Hee Heob-
XOOMMO MOArOTOBUTL CETEBOW LUHYD
C BUNKOI Ha oaHOM KoHue. OavH n3 aByx
NPOBOAOB Ha APYromM KOHLE LUHYpa npu-
navealoT K BLIBOAY KaTOAa Ha NaHeny Ku-
HECKOMNa, & KOHeL apyroro npoeopa ob-
nyxueaT. OCTOPOXHO Aepxa 3TOT KO-
HEL NPOBOAA 33 HEMOBPEXAEHHYIO W30-
NAUMIO OAHOW PYKOW, Opyroi pykoi
BKJIIONEIOT BWJIKY LUHYpPa B CETEBYIO pO-
3etky (~220 B/50 Mu), a obnyxeHHbIM
KOHUOM MPOBOAST "B OAHO KacaHwe™ no
BbIBOAY MOAYIATOPA KMHECKONa ABa pa3a
W OTKMIOYEIOT BWNKY OT PO3eTkn. HYepes
10 MuH Nocne 3aTol onepaumy CHUMEOT
HanpskeHWe C Hakana KuHeckona.

HecmOTps Ha BCIO NPUMUTUBHOCTL Ta-
KOro cnocoba, KMHECKON A0BONEHO XOPO-
wo peadnmmuposancs. Mo kpaiivein mepe,
B TE@4YEeHME OAHOr0 roaa AansHeren aKe-
nayarauvmn Hapexkanwii OT enapensues Te-
NEeBU3OPOB HE NOCTYNAnNo.

JIUTEPATYPA

1. Anamosuy B. H. u pp. Bropas xu3ne
UBETHbIX Kuneckonoe. — M.: Paavwo w CBA3b,
1992,

2. Enpswkeswy C. A. LiBeTHLe TENEBU30-
pbi 3YCLIT. — M.: Paagwo v cBaae, 1980,

Peaaktop — A. Muxaitnos. rpageka — KJ. Angpees

N3rOTOBUTENL NPEONATAET:
—  TPaHCNALMOHHbIE YCUNUTENU
cepum PYLL;
— rpPOMKOrOBOPUTENN: HACTEHHLIE,
MOTONOYHbLIE, PYNOPHLIE.
MoapobHocTy Ha www.ruston.ru
Ten. (495) 942-79-17.
E-mail: sale@ruston.ru
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TOBAPbI — NO4TOWM!
BhiChinaem HanoXeHHbIM NNarexom
no sceit Poccun. Jlyuimii BLIGOP KHu,
ansB0MOB, paguopetaneil, pagvoHa-

6opoE...

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

Karanor acex Toeapos Ha CD BbiCui-
naetcs B Baiwem koHBEpPTE C MapKamMK
Ha 25 pybneii! ns nony4eHus Katano-
ra paguotoBapoB B GymaxHoMm wc-
NONHEHWMHW NPULLITUTE MaPKKW NouYTbl
Poccuu Ha 15 py6neii.
MuTepHeT-marasnH: WWW.DESSY.RU

E-mail: post@dessy.ru .

-y
o

ki JONUNVVAS

WINHX31l03Tnea

G0-£8-802 ‘vai

100Z '€ 5N OMitvd

ni oipei@insuod imsoduog
i olpeI@[IEW (M8LELD Wand])

Lk



16 YHUBepcasibHbl ONnok
PerynsaTopoB Ha MUKpocxeme

QPAAMO®

3BYKOTEXHUKA

ran. 208-83-05

Npwam craraii: mall@radlo.ru
Bonpocei: consult@radio.ru

PALWO Ne 3, 2007

LM1040

H. TOKAPEB, r. Mocksa

Bnok perynaTopoB rpoMKocTH U TembGpa NOCTpoeH Ha OCHOBE MH-
kpocxemsl LM1040, B KOTOPOH H3MEHEHMEM NMOCTOSHHOIO Hanpsaxe-
HHMS Ha YyNpasnsoOLNX BXOAaX AOCTHIaeTcs 3N1eKTPOHHOE perynmupo-
BaHue KoapPpuymeHTa nepefaym B AByX KaAHANAX YCHIIEHHS (4aCTOT-
HO-3aBUCHMOE MK NHuHekHoe). Maneiii YpoBeHb HesIMHeHHbIX UCKa-
MEHUH M LUYMOB NO3BONSET MCMNOAL30BaATL 3Ty MHUKPOCXEMy M ee
Grmskui ananor (LM1036) B nio6urenscxoii aynmoannapartype,
a TaKkXxe 4ns MoAepHU3aUHH NPOMbILLTEeHHOH.

Enox PErynaTOpoB C MWKPOCXEMOIA
OBYXKaHaNbHOrO perynstopa rpom-
xkocTW, Bananca u Tembpa He UMeeT yn-
$poBoro ynpasneHus U NO3TOMy MOXET
ObiTe BCTPOEH B NMoBOW niobuTensckumii
CTEPEOYCUNNTEND MEeXAY CEenekTopom
8xon08 U YM34. OcHoBHbIE napameTpsl
YCTPOWCTBa (€ro Cxema rnokasaHa Ha
puc. 1) nNpeeocxoasT ypoBeHb Tpebo-
BaHwi kK annaparype Hi-Fi Audio npu no-
cTatouHo GnaronpunaTHbiX CyObEeKTUB-
HbiX OUEHKax Ka4ecTea 38YKOBOCNpPOWUa-
BENEHWUA,

TexHvyeckmMe XapaKTepMCTUKKU
JvanasoH perynMpoBKY rpomM-

YpoBeeHsL NEPeXoaHOro 3aTyxa-

HUA MeXay Kananamu, ob .. .. ... 70
Notpebnsemblid TOK npu Ha-

npsbkeHnn NUTasua 9...16 B,

M S 10

YpOoBHU LLIYMOB 1 rapMOHWYECKUX UC-
KaxeHuid B kasanax perynupoBanva yka-
3aHbl NA HaNPSXEHWR BXOAHOMO CUrHa-
J;g 300 MB npy HanpsxeHuu NUTaHns

B.

Bce perynatopel B MUKPOCXEMe Bbi-
NONHEHB HA8 OCHOBE HECKONbKWX aHano-
rOBhIXx NepemHoxuTenein Ha Gunonsp-
HbiX TPaH3UCTOPHBLIX CTPYKTypax. MNo-
ATOMy CENekTOp BXOAOB AOMKEH HOp-
MUpOBaTL YPOBHM BXOQHOIO Hanpsxe-

CTOTHbLIE XapakTepuCcTUKK perynupoaa-
HuA Tembpa nokasaHbl Ha pMc. 2, a 3a-
BUCUMOCTb YPOBHA TOHKOMIMEHCaUUKU oT
3aryxaHus B TPakTe — wa puc. 3. Ma-
MEeHUB HOMUHanb KoHaeHcaTtopoB C5,
C6 (BY) n C9, C11 (HY), BO3MOXHO
CMECTUTL YaCTOTHLIE MONOCHI Perynu-
pOBaHuA,

Pexvumbl "paciluMpeHHoro crepeo”
(ynpaenexue nocpeacTsomM aNeKTPOHHO-
rO Knova Ha VT1) 1 TOHKOMNEHCHMPOBaH-
HOW perynupoBkn rpoMmkoctn — KPI (ne-
PeKNoYeHne HanpsiXeHus Ha BuiBoae 9
C MOMOLLIbIO TPaH3ucTopa VT12) Brkmova-
0T nogadver HanpaXeHWs BbiCOKOro
ypoBHA (+5 B); npu HU3KOM ypoeHe yr-
pasnfiowero Hanpsxenus (0...0,3 B)
3TN PEXMMBI BBIKTIOHEHbI.

B kayecTBe 3neKTpoOHHOro knoya VT1
MOXHO UCTIONL30BATE NONEBLIE TPAH3UC-
TOPBl C M-KaHANOM C HanNpsXeHWeMm oT-
ceukn He Gonee 4 B. MNMomumo KN303B
BO3MOXHO MPUMEHEHWE TPAH3UCTOPOB
TO X€ cepun c wHaekcamu A, B, X,
W vnn nHbIX aHanorvyHeix. BUNONRpHLIN
TpaHaucTtop VT2 — noboih n3 cepum
KT315 vnun ananoruuHbii,

MNepemeHHble PE3NCTOPL — C JIMHER-
HOW Xa8pakTepuCTUKOW PEerynvpoBaHus,
Hanpumep, CN3-33-32 wnun ananoruwy-
HblE UMMOPTHBLIE.

PasmMephkl NeYaTHOW nNnatel U pasme-
LLEHWE Ha Hell SNeMEHTOB 3aBUCHT OT UG-
NonbL3yeMblx KOHAEHCATOPORB; TAKOK y3en
HECNIOXHO cobpaTthk W Ha MakeTHol nna-
Te. B curHansHom Tpakte 6noka (C1—
C3, C5, C6, C9, C11) xenartensHo uc-
MoNb30BaTh BbICOKOKaYECTBEHHLIE nne-

KOCTH (TUNoBoi), ab . ........... 75  wHua Gnoka perynfitopoB COOTBETCTBYIO- HONHBIE KOHOEeHCaTopbl cepuit K71-5,
Avana3oH perynmpoBkK Temo- WM BuibopOM peaucTopoB B genutensix  K71-7, K73-9, K73-17, K78-2. Okcua-

paHYHavactote 40Ty, ab . .+15/-15  Hanpsxewus. XenatenoHo, 4To6bl Hble KOHaeHcaTope C4, C7, C10, C13,
JAwanazoH perynposki Temo- BXOAHOW CurHan He npesbiwan 400 MB  C14  —  umnopTHsie  (Hanpumep,

pa BY Ha vactote 16 Ky, 3add., nockonsky npu Gonbwem Hanps-  Jamicon) nubo K50-35, octanbHble —

B .. +15/-15  XeHwu CyLLEeCTBEHHO BO3PacTalOT Henn-  Kepamuueckue K10-17, K10-47 wnn ce-
KoadbduumeHt rapmoumnk, %, HEWHbIE MCKaXeHWs, 0CO6eHHO Ha Bbl-  puu KM.

HEOONBE! oo semeemsssmiaim 0,06 cokux 3ByKOBbIX wactoTax. [pU MeHb- Bmecto mukpocxemsl LM 1040 moxHo
YpoBeHh Lymos (TMNoBoi), b . ...-80  lieM ypOBHE CUrHana HeNMHEeHLIE WC-  MCMONbL30BATL GIM3KMIA ero aHanor —
BxogHoe CONPOTUBAEHUE, KaXeHWsi He NPeBbilalT coTbix aoneil  LM1036, ¢pyHKUMOHANEHO OTNWYAIOLLMIA-

kOM, HEMEeHEE . . ......... ..... 20 npouenxTa. CH NULllb OTCYTCTBUEM pexuma "Pacwm-
BbixonHoe coOnpoTUBNEHUe, PerynMpoBKa rpoMKOCTH — TOHKOM-  PEHHOE CTEPeo”; HO CReayeT MMETh B B~

O i e R R .20 NeHCUPOBAHHARA, HO OTKNKYaeman. Ya- Ay pasnuyne wx B LOKONeBkKe.
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20 10 Manoe BLIXOOHOE COMPOTWB-
2 45 l I 54 o newwvie 610Kka perynnMpoBoK (OKoNo
i o Tonuem AT o 0 20 Om) WCKNIOYEeT BAMAHME Ha
Z 10 N L= i3z ES koadduuneHT ycunewna YM3Y
& HY BY s -0 c obweit OOC 1 unsepcvei da-
g 5 I 348 & e L~t"1 3, naxe ecnn ero Bxoawoe co-
c s c -20 7‘ NPOTHMBNEHUE HEBENWKO — He-
£ 0 27 3 CKONBKO KMIOOM.

g 2 ¥ ¢ .30 MpuMereHne  3NeKTPOHHOro
-5 ] = = [ PEMYIMPOBaHWA B CTEpeOdOHUYE-
% - Chin 148 €0 CKOM TpakTe MO3BONAET OTKas3aTL-
o-10 4 HY BY ' 0’75 § CS OT CABOEHHbBIX MNEPEMEHHbIX PE-
> "/ e -50 3UCTOPOB, WCKIOYUE MOSABNEHWE

-15 0z TPECKOB W LLYPLLAHUS MPW Perynin-

20 50 POBaHUM, U YBENNYUTE CPOK CIIyX-

20 100 500 5K 20K 20 100 500 5k 20k Ovtannaparypel.
Puc. 2 Hacrons; By Puc. 3 HacTora; Iy Penaxrop — A. Coxonos, rpagwxa — 10. Agpees
T AL R b KR et SRS LTI BLILLEHWE HANPSXEHUs CUrHaNa Nnponop-
(— : E ol Mﬂﬁﬁ HATENATA .H'G Yy ) LMOHANBHO YMEHLLIAET aamermcprci, ng-

"TpexkKkaHanbHbin YM3Y

aAna astomoouna”

B. TOPEB, r. Kongonora, Kapenus

B arom gononHennw K ctatee (cMm. "Pagno”, 2005, Ne 8, c. 18—
21) npencrasneH 4YepTex NevarHoW Nnartsl TpexkaHansHoro YM34,
pa3paboranHoii ero aBtopoM. Kpome Toro, oH oTBe4aeT Ha BOMNpPoO-
cbl, Hanbonee 4YacTo 3a0aBaeMbIe YUTaTeNaMH, KOTOPbIE XOTAT No-
BTOPMTBL 3TY KOHCTPYKLMHIO. B yacTHOCTH, onncaHel cnocobbl 6opebbi

c nomexamu B asTomMobune.

l. a puc. 1 nokasaH yYeprex obiweit
. neyaTHol nnatol 6noka ycunurenein
w1 npeobpasoBaTensl UMNynbcHoro Gnoka
nutanua (MBM). Ha doto puc. 2 xopo-
O BUAHLI OCOBEHHOCTH MOHTEXKE 3TOWN
KOHCTPYKUWK. BROKMPOBOYHBIA KOHAOEH-
carop C17 npoaybnupoBaH B NMNOCOBOM
Lenu nutaHus neckonskux OY, pacnpe-
AenenHbix No nnare. TakkKe MOXHO PeKo-
MEHOOBaTE Pa3MecTuTb AONONHWUTENbL-
Hble ONOKMPOBOYHBIE KOHAEHCATOPbI
1 B MMHYCOBO# uenu OY co cTopoHL! ne-
4aTHbIX NPOBOAHWKOB.

Tenepb, OTBe4YaR Ha BOMNPOCHI YyuTare-
net, BEICKEXY HECKONLKO cooBpaxeHuii
0 MMHUMUW3ELWK NOMEX B YCUNIHUTENE.

Peauctop 2R21 pasapenser obwmid
npoBoa TpexkaHanbHoro YM34 ¢ 06-
WM Nposoaom (Maccoil) MarHvTonbl
n akkymynsitopa. 51 nobaeun ero yxe no-
CN€ YCTaHOBKW YCUIIMTENA B aBTOMO-
6unb. 310 0AanH M3 crnocoboB GopLObl
C nomexamu (a Npw NPYMEeHeH BHeLl -
HEro ycunuTens Takux cnocoboB He-
ckonbko). Tok, notpebnsemslin BN you-
nUTEnsi, UMEET MMIMYNbLCHLIA xapakTep
v moxer pocturarte 40 A. Mo muHyco-
BOIA uenu nUTasus aToT TOK MAaeT OT MKU-
HYCOBOW Knemmbl Bnoka ycwnurens no
Kkopnycy aBTomobuna 0o MUHYCa akky-
mynaTopHoii Batapen. Ecnn 6ol He Bbino
peaucTtopa 2R21, 60nbWaAR YacTb TOKa
Tekna 6bi MO 3KPaHY CUrHaNLHOTO MNpPo-
BOAa MEXOYy MarHWToNoN n ycunure-
nem. MNaneHre HanpsxXeHus Ha 3KpPaHu-
pylowein obonoyke kabens 6bino Hbl

NPUIOXKEHO K BXOAY YCUNWUTENs; AocTa-
TO4YHO HECKONbKMX MWAIMBONLT, YTOBLI
nomexa 6bna CnbiluHa B aKyCTUYEeCKOR
cucteme, [Jobasuwe peavctop conpo-
TUBNEHWEM HECKONBKO OM, OKasanochb
BO3MOXHbIM YMEHbLUUTL TOK, TEKYLUMIA
Mo 3KPaHy, B AECATKW pas.

Euie 6onee appexTMBHO CHU3NTL NO-
MEXWM MOXHO, Pa3fenue ranbBaHUYecKu
obLiue NPoBOaAa YyCUAUTENR U MarHUTO-
nel (Maccel asTomobuns). Cambiii npo-
cToii cnocob — NocTaBuThL ABa pasnen-
TeNbHbLIX TPaHCHOPMAETOpa MeXay Mar-
HUTONO W ycunutenem (Ons neBoro
v npaeoro kavanos). TpaHwcdopmaTopbl
fonxHbl 06ecneynsaTb HEMCKaKEHHYIO
nepepayy BCEW MonocL 3BYKOBLIX 4Yac-
ToT. B 3tom cnyyae curian obpartHoi
CBA3K No Hanpsxenwio B BN Heobxoan-
MO Mopaeatb 4epe3 onTpod nmbo oTka-
3aTbLCA OT CTabUnNU3aunK BIXOAHOTO Ha-
NPRXEHNs.

JononsutencHeie mepbl  6opbbbl
C NOMExamu COCTORT B CNeAyIoLLEeM:

— BKNIOYEHWE B LIETH NUTAHUA MarHm-
Tonbi M-obpasnoro punsTpa s gpocce-
NSt M KOHOEHCAToPa;

— Npoknagka OTAENLHOrO MpoBoaa
MUTAHWA OT YCUNMTENNA [0 aKKyMYNATO-
pa;

— MMOBLILUEHWNE HANPSXEHUA HA BbIXO-
€ MarHuTosbl (CYLLECTBYIOT MarHMTObt
C BLIXOAHBLIM HanpsixeHrnem 0o 4 B).

Crapble marsutonb obecneuynBanu
Ha NWHERHbIX BEIXOaX HOMWUHANEHOE Bbi-
xooHoe Hanpsixkenue Bcero 0,25 B, no-

mexu. MoxHO B3ATb curHan Gonbluei
amanuTyabl C OKOHEYHOrO YCUAWUTENs
MarHuTons! (€ 0AHOro M3 NPOBOAOB,
WAyLWWX K TPOMKOrOBOPUTENID, U ¢ 06-
LLero NPoBoAa, NOCKONbLKY CXEMa YCHUnu-
TENA HepeaKko MOCTOBaRA).

Kax okazanoce, HeobxoauMbl HEKOTO-
puie noscHeHns paboThl Lenn o6paTtHOM
CBA3K, crtabunuampyowein BeixoaHoe
Hanpsixexsne UBM.

Ha BbiBoge 1 MuKpocxembl TL494 —
Bxone ycunurens obOparHO CBS3MW,
crabunuamnpylowero nurasme YM34,
HaNpsXeHue A0NXHO VMETh MNAKCOBYIK
NONAPHOCTE OTHOCUTENBHO obwero
npoeoaa. Moatomy 6€3 npumeHeHus
CNOXHOM CXeMbl BO3MOXHa cTabunuaa-
UMK HanpsxeHWs TONLKO TaKoi nonsp-
HocTH, Ha puc. 3 npueeaeHsl rpaduikm
W3MEHEHUS BbLIXOAHOIO HanpsXeHus
WBMN npu ysenuvyeHnn Toka pesncTuB-
HO#A Harpyakw, korga uenb OC nogkmo-
4eHa K Boixoay +28 B. MNMpu toke po
3 A B 3TO Lienu BbIXOAHOE Hanpsxe-
Hue +28 B YyMEHBLLIZETCA Ha €OuMHULb
MUNNUBONLT, HO NPU aHANOTUYHON Ha-
rpyake nuwe No uenu —28 B cnap atoro
HanpsXexus aocTuraeT noytH 2 B, Ec-
AU U3MEPATL BLIXOAHOE HanpsxeHue
MUHYCOBO# nonspHocTn Gea cooTeer-
CTBYIOLLEN Harpysku, Harpyxas B 3TO
spems Gnok nuwb no uyenw +28 B,
TO 3TO BBLIXOOAHOE HATPAXEHWE MOXET
naxe soapacrtarb. Kak BugHO w3 rpa-
¢$uKa, BEIXOAHOE HANPAXEHWEe ANA Ny-
TaHuA ycunutens cabeydgepa no uensm
+38 n -38 B Takxe 3aMeTHO 3aBUCENO
ot Harpyaku. OaHako nocne Noaknoye-
HWA  OONONHWMTENLHOrO PEe3nCTOopa
(2R18) k Buixoay +38 B crabunuaauus
HaNpsXeHus cTana yaoBneTBopuUTeNk-
HOI, XOTH HEeCKONLKO yxyawunace no
uenn +28 B. Mpumenss Gonee cnox-
HYIO CXEMY C UHBEPTOPOM, MOXHO CTa-
GMNM3UPOBATL BLIXOAHOE HaNpPsHKEHWe
WM NO MUHYCOBOW Uenn, HO oCobBoK He-
06X0AMMOCTU B 3TOM HET: Npu peab-
HOIi Harpyake Ha My3blKanbHbiX CUrHa-
nax obwwmit Tok norpebneHns B He-
CKONBKO pPa3 MEHbLUE HOMWMHANLHOIO,
a akTuyeckoe noTpebnexne no Lensm
PasnuyHOM NMOAAPHOCTU MPaKTUYECKU
OJWMHaKOBO.

(Oxpwrsanue cu. uac. 40)
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MUKPOMOLLHDbIN

cTepeonepepaT4imk

B. YACTSKOB, r. Manospocnasey Kanyxckor obn.
B xyprane "Paguo™ N2 2 3a 2004 roa B cratee A. Jlionaesa "bec-

npoBogHOe MPOCAYyLHBAHWE CTEPEO3BYKOBOIO CONPOBOXAEHHS

onucaH mukpomouHeii YKB YM nepegarumnk. Moaknioume ero Kk nu-
He#HOMY BbiIXoAQy 3BYyKOBOCTMPOM3BOASLEro yCTPOMCTBa (MarHuTo-
¢OH, nneiiep, 3BYKOBAA KapTa KOMMLIOTEPa U T. 1.}, MOXHO AMCTaH-
LUHMOHHO NPOCAYLUKHBATh a0CNPONU3BOANMbBINH UMK CTEpeopoHHnYeCKHii
3BYKOBOM CHrHan Ha o6bINHbIF paguonpueMHHK, paboTaioumii a au-
anasoHe wacror 87,5...108,0 Mly. ABTop npegnaraeT ycoBepLIEH-
CTBOBaTh 3Ty KOHCTPYKUMIO, [ONONHHUE €€ YCHNUTENneM MOLYHOCTH,
4TO yBEJIMYHUT [anbHOCTh YBEPEHHOIO NpMeMa curHana.

Xema YCTPORCTBA noOKasaHa Ha
puc. 1. Ero ocHoBa — MUKpOCxema

MHKpOMOLWHbIA YKB 4YM nepeparywk,
paGotalowmii B CMCTeMe CTepeoBeLla-

BA1404, koTopas npeacrtaBnser cobol HUS € NMNOT-CUMrHanoMm (cTanpapT
+
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€5,08 10MKX63 B

CCIR). B Haweii cTpase pa-
OVOBELLaHWe Nno aTO cUcTe-
M€ OCYLLECTBNRETCH B Avana-
3o0He vactor 87,5...108 MIy.
B cocTtae MMKpPOCXEMBb BXO-
ORT ABYXKaHanbHbLIA YCHNW-
Tenb 34, MynbTUNNEKcop, re-
HepaTop NOAHECYLUEeH YacTo-
Thbl, FTEHEPATOP Hecylluei yac-
TOThl, YCHAWTENbL paauoyac-

TOThI, 8 MaBHble OTAMHNTENb-

Hble OCOBEHHOCTU — 3KOHO-

MWYHOCTE U BO3MOXHOCTL pa-

SEoes o2 8 o 60Tbl OT OAHOMO raNbBaHuye-
2T fe 15 B2 1 Ic e e CKOrO 3NEMEHTa UKW BKKYMY-
I@Iﬁ@q THTL L T naropa

SIK @5 gJHma L b e TR ﬁﬁ;g Unym Hecywas uyactota nepe-
- 50:\‘ ok DA C15%. $015 [atyuka OnpeaensieTca ane-
K=o 5 = T menTammn C13, C14, L1, n npwu
XK | Ppp®Hhere e 00000 00g b B Qr‘? YKa3aHHbIX Ha CXeme HoMUHa-
etre (5] g Llfeite "'“;f? & nax ee MOXHO repecTpanBars
1 [ ?‘Sniq’:o n &jclf"’ K WAt 8 pguwanasowe 90...100 MIy.
T T oberfs 0_"_30% o K pamvo4acTOTHOMY BbixOmdy
NS €8 n o022 MUKPOCXEMBI  MOAKIIOYEH
L2 ¢t YCUNWTENbHbIA  Kackaf Ha
TpaHauctope VT1, ak ero Boi-

Puc. 2 x04y — aHTeHHa.

BonbwWHCTBO O&Taneil MOHTUPYIOT
Ha NeyaTtHoOW nnaTe M3 OJHOCTOPOHHE
GONLrMpPoOBaHHOTO CTEKNOTEKCTONMTa
(pHc. 2), ee cneayet NOMeCTUTL B KOP-
nyc nogxoasiiero pasmepa. Ecnu nura-

' HVWE aBTOHOMHOE, TaMm Xe pacnonarawTt

W ranbBaHnyeCcKuil INEMEHT, B 3TOM ciy-
4ae craHeT HeobGx0AuM BbiKNKYaTenb
nuTanua. NHesnga Ans NnoaknyeHUs uc-
TOYHMKE@ CUFHaNa W aHTEHHbI YCTAHaBNU -
BaloT Ha KOpyce.

B nepepatynke MOXHO NpPUMEHWUTH
TpaH3uCcTOpst cepuin KT368, KT399
¢ No6biM BykBEHHLIM UHOEKCOM, Pe3unc-
TOopbl — MNT, P1-4, KOHAEHCaTOpbl —
C3—Cs5, C8, C19 — K50-35 unu aHano-
TUYHBLIE WMMOPTHLIE, NOACTPOEYHbINA
C14 — CTC-05-10RA, ocranbHbie —
K10-17. KaTywkM HaMOTaHbl BMTOK
K BUTKY npoeopom MN3B-2 0,5 Ha onpa-
Be avameTpom 3 MM M coaepxar no
4 BUTKa, UX WHOYKTMBHOCTL MPUMEDHO
paBHa 60 HIMH. AHTEHHY XEnarenbHo
BLINONHWTL B BWOE OTPe3ka M30nupo-
BaHHOTO NpoBOAa ANIUHOW, PAaBHOW YeT-
BEPTU [ANWHBI BONHbL Mepeparyvka,
YpobHa 8 MCNONL3OBAHUKW TENEeCKONu-
4Yeckas aHTeHHa OT MepeHoCHOro pa-
avonpueMunka. MoXHO MCNone30BaTh
W KOPOTKWE BHTEHHbI, Hanpumep, ANK-
Hoid 10...30 cM, HO AanLHOCTL npuema
YMEHbLLUWUTCSH.

HanaxuBasue Ha4MHaloT C NPOBEPKM
npaBuNLHOCTU MOHTaxa. Paagnonpuem-
HWK HACTpPauBaloT Ha YacTtoTy, ceoboa-
HYI0O OT paguoBellatenbHblx CTaHuui
v nomex. Nocne nogayvn HanpRXeHus
NUTaHWA W ayANOCHUIHana Ha ycTpoiicT-
BO HEOBX0AMMO NOACTPOEYHLIM KOH-
peHcatopom C14 nobUTECH YBEPEHHOTO
npuema nepenaBaeMoro CcurHana.
Mpn HeobxoaMMOCTHM YACTOTY MOXHO
YBENWYUTb, pasfBUras BUTKU KaTyllKu
L1, @ yMEeHbLWWUTE — YBENUHMBANA YMCNO
BWTKOB.

Ans  poCcTUXeHWA MaKCUMaNbHON
nansHOCTK npuemMa KoHTyp C20L2C21
C MOAKNKYEHHOW aHTEeHHOW [OONXeH
6biTh HACTPOEH Ha 4acToTy nepeaaTyn-
ka. CoenaTtk 310 MOXHO NyTEeM pasneu-
raHWs BUTKOE KaTywku L2, a koHTponu-
POBaTE — WHAWKATOPOM HanpsxXeHHOC-
TV MOAR UK HA CNYX, YAAGNWB NPUEMHNK
Ha HEKOTOpPOE paccTosHue. Ecnun xe Het
BO3MOXHOCTU PEryinpoBaThk Hanpsxe-
HME ayauMocurHana Ha Bbixoae 3BYKO-
BOCMPOW3BOOALLEr0 YCTPONCTBE, TO Ha
Bx0Aax KaHanoes HeoBXxoAauMo yCTaHo-
BUTb PErYNATOPLl YPOBHA CUTHana.

|
Or pepaxymumu. HanomuHaem wuTare-
NAM, 4TO P paboTe C YCTpoicTaaMu, uc-
| NONB3YIOLNMI PEANONECTOTHBIA CMeKTP,
| HEOOX0AMMO PYKOBOACTBOBATLCA NONO-
- xeHuaMy  DenepanbHOro 3axkona OT
07.07.2003 Ne 126-@3 "0 cBR3U", MHBIMY
| SaKoHoAaTeNLHEIMY aKTaMu PP, npaso-
BuiMU akTamu TpesuaeHTa PP u lNpasy-
1 TenLCcTBa PP, KaCEIOLWMMIUCH PErynnpo-
| BAHWA MCNONL30BAHNA PAanrnO4aCTOTHOIO
icnexTpa. C arimit AOKYMEHTAMU MOXHO
| 03HaKOMMTLCS Ha caiire MaBHoro paawo-
ivacrorHoro uewtpa P® no aapecy
! http://www.grfc.ru. .

Pepakiop — W. Hevaes, rpagwika — 0. AHgpees



CuHTesaTop YyacTtoThl
AN paavoBellaTeNibHOro

npuemHuka YKB

E. PSIEOB, C. XJIONOBCKHX, r. BopoHex

B nomewjaemMol 3pecs crartee onNMCaH BapwaHT NPoCcToro cUHTe-
3aropa 4acToThl Ha CNeyuann3npoBaHHOW MuUKpocxeme LM7001.
Ynpasnenune um obecneunBaer MHUKpokoHTponnep PICT16F84A
€ XUOKOKPUCTANNNYECKUM nHauKaTopom MT-10T7-7T.

a pa3paboTky W NpPaKTUYecKkoe Bbi-
NnonHeHMe ONUCLIB2EMOrO HUXE YCT-
poiicTBa Hac Nnobyamno xenasve co3pars
NPOCTON, HEAOPOroN K, rMnasHOe, AOCTYN-
HbIA AR NOBTOPEHMA CUHTE3aTop 4acTo-

Wpesn NPUMEHWTL MUKPOCXEMY
LM7001JM 3aumcTBOBaHa B CTaTbfx
A. Temepesa (URBVUL) "YKB cuHTesaTop
yacTot" 1 "Mukpocxembl cepun LM7001
Ans cuHTe3aropa Yactot” ("Pagwo”, 2003,

oTnanaer HEOG)(OJJ,MMOCTb npuMeHeHnsa
€Lle OOHOro KBapueBoro pesoHaTtopa Ha
yacrory 4 MIu v ngyx KOHpeHcaTopos. Yc-
TPOACTBO BbiN0 NCNLITAHO C MAKETOM NPU-
€MHWKa Ha awanasoHbl Yactot 65,8...74,
88...108 MI'y ¥ ¢ NPOMEXYTONHOI YacTO-
Toit 10,7 My, co6paHHOro Ha MUKpOCXe-
max K174MC1 n TDA1083. Yacts cxembl
npyMemMHuKa (ero reTepoanHa) TaKkke n3o-
GpaxeHa Ha puc. 1.

[N\ pa3BR3aku CUHTE3aTopa v KOHTYypa
reTepoauHa, a TaKke YCWNeHWs curHana
BKoqeH BydepHbiil younuTens Ha Tpas-
anctope VT2. Pasymeercs, MOXHO WC-
NnonbL30BaTh reTepoauH, cobpaHHbIi U Mo
APYrUM cxemam. YNpasnsiowmm anemeH-
TOM, BKJIKOHEHHLIM B €70 KOHTYD, CRYXWT
Bapwkan VD1. Bapukans KB132AT npoga-
10T B NaKeTax rno Tpu Wryku, noaodpaqHee
no napamerpam, MoO3TOMY OCTaNbHble
MOXHO WCMNONL30OBaTh ANS NEepecTpoitkn

Tol. OBbMHO NpUMEHREMBLIE MUKPOCXeMBl  Ne 4), 3a 4To aBTOPLI €My O4eHb Gnaro-  KOHTYPOB ycwiuTens BY.
CHMHTE3ATOPOB MANOQOCTYIHBI M AOPOTY,  A3pHbI. C uenbio NePeKPLITUR MHTEPBana Npu-
HHUMaeMbix pagno-
03 01 MK BA%L305 + ggMBeMHSEOM HacToT
& g * - ,8...108 MIlNy  Ha-
A &1 AR RS 57 oL 81+ | T Is NpSXeHne nUTaHns
3 [ cit 125 PR
T o wk1ox A10x 01wk T T T & TTI Kackajia Ha TpaHauc-
Lo o0 +58\ Togoimn clogimk L — Tope VI1 ¢ ®HY
(0IP-16) DO SO 1., s — W61 MT-10T7-77 Jontgls P
B0 | [sve|ZEd—{#O0M 36 oo TuouTaan oo AP oG B, Rt BT
17(13) 4(3) 217 MEHEH  OTAENbHbIA
it O P e ﬂ crabunusatop DA2,
;55" i Pellim 3 R Iﬂ,_ Kpome TOro, M3 KOH-
‘i‘_’f’l,w, 0(16) U Typa retepoauxa yaa-
- VS ‘Z_(j_ —OMOLR L Avrr B JeHbl KOHABHCATOPHI.
SN = 8 6% LS, | B pesynrarte eqmHeT-
N 401 A3,
l 2@ gy Vil 54 yss 1087 BEeHHas  BXOASLEs
Lz 505 - ) T e D B HEro eMKOCTL — eM-
5 = | AT KOCTb Bapukana. ¥n-
19 ey 1n ﬁgz’ R0 (R (AR12_9f0T paBnsioulee Hanpsi-
K/ 33K 133k 135K /| XEHWE HAa HEM NPV Ya-
cTOTE NpUHUMaemMoro
?ﬁﬂé o B\ m curHana 69,4 My
_ RY 15K RE 1,5k 3 \&ji’:"‘!@l !59 pasHo 2,8 B, a npu
= = +128 wactore 107,6 Mry, —
fg’ c5 crsamI 7 s - 6,12 B. OueBuaHo,
1MK 4TO HACTPOIKY KOHTY-
A710x = KRB 10K 4700 |.470 1t _! pa MOXHO CMECTUTH
+58 A el M C16 — B TY WK APYrYIO CTO-
VTi I g Gfmf R4 I Vo1 47 l i POHY pacTsxeHneMm
KN3036 |7 K17 l KB132AT $ 41 €17 WM CXaTVeM BUTKOB
R15 150 1 , 2 12| i karywkm L1,
58 “ 15 c18 Buixons BO1, BO2
| i: Trwo) | 477183 cuHTE3aTOpa NpH ne-
C12 pexope ¢ HacToTh 74
' e ¢ HBi% DAY | (yposeHs 1HaBO1)Ha
Puc. 1 K174NC1 88 (ypoBeHb 1 Ha
- = . " -—1 BO2) MI'y u obparHo
4aCTO OTCYTCTBYIOT MPOLLMBKKY MUKPOKOH- TexnnyeckMe XxapakTepMCcTMKn
Tponnepoe. MNMowvck, Hanpumep, XK nHav- cuHTe3aropa ] l |—|
Karopa ¢ KoHTponnepom HT 1613, npogon-
*aswwiica 6onee roaa B pasHoiX pupmax  [AvanasoHbl CHHTE3HMPYEMbIX I
ropoaa, okasancs bespesynsTaTHLIM. Yactor, MMy ........... 76,5...84,7;
3a OCHOBY YCTPOWCTBA B3RT CMHTE3a- 98,7...118,7
TOp 4acToTel LM7001JM ¢upmbl SANYO,  [IMCKPeTHOCTL NepecTpoiiku, a
Y4acToO NPUMEHsIEMbINA B 3apyBexHON BbiTo- KL s sy i e 50
BOI pAAUONPUEMHON TEXHUKE. ‘iucno 3aNOMUHAEMbIX KaHa-
Mcnonb3oeanHblid B ycTporicTBe KK =~ NOB ......iviiiiiiiannienan.nn 21 '—‘
whaukartop MT-10T7-7T umeer MHOro ﬂmpeﬁnnemuu TOK,MA ... ... ... 24 | i i
[OCTOMHCTB MO CPABHEHMIO G YacTO NpU- | U
MEHREMbLIMU Ha OCHOBE KOHTpOfnepa MpuHuMnMansHan cxema yCTpocTBa "
HT1613: Hanvume AeCcATMYHbIX TO4Yek, npeacrasneqaHapme. 1. [ns raktmposa-
NPOCTOTa COMPAXEHWUS ¢ MUKDOKOHTPON-  HUA MuKpokoHTponnepa DD1 wecnonbso- Homep ApUHUMAEMAR
Nnepom no YPOBHSM CUrHanoB, 6onee Wn-  BaHel MMNY/LCLI C YACTOTOW CNeNOBaHUS  xoxang yagcmoma 6)

pokuid yron o63opa w, rnaBHoe, QoCTyri-
HOCTb.

400 kL, CHATBIE C BHYTPEHHEro aenuTens
cuHTesaropa DA1 (curnan SYC). Mpw atom
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= AManasoHa, UNu VHAMLIMPOBATE CBETOAMO-

@ 2y S S = AAMY BKNIIOYEHHBIE AMENA30Hb, IT0 — Bbi-

IR it e X0/l C OTKPbITLIM GTOKOM, MO3TOMY HE0b-

ol opla 0 BKNIOYEHVe BHELUHWX PeancTOPOE.

‘?\g 2, ﬁ T eb= 1 Peanctop R13 ans M3aMeHeHWs ApKOCTH

T oy cBeyeHus umbp noabrpaloT nog KOHKPeT-
o o ffo™ o Hbllt 3K3eMIINP MHAMKaTopa HGT.
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W XpasuT B 3HEProHesaBUCUMOK NaMATy
YacTOTH HacTPOWKK (KaHank), nepexnto-
YaeT KaHank n 06ecneyrBaeT ux HacTPoi-

JKKW npu aTom nokasaH Ha puc. 2,a. MNpu-
EMHUKOM YNpasnsitoT YeThiPpbMA KHOMKa-
Myl yBeamunte — "UP", ymeHblmnTe —
"DOWN?", nactpoitka — "F", pabora — "C".

B paboyem pexvmMe Ksonkamm "UP" u
"DOWN" BLiGMpaIOT KaHanbl, paHee HacT-
POEHHLIE Ha HYXHbIE HaCTOThI.

Mpw Haxatum Ha kHonky "F" nepexo-
OAT B PEXMM HACTPOWKKM 4acTOTHl KaHa-
Na, HOMEepP KOTOPOro BbICBEYEH Ha 3Kpa-
He XKKW. B atom cnyqae akpaH XKKW ume-
eT BuA, u3obpaxeHHbW Ha pwc. 2,6.
Krnonkamu "UP™ 1 "DOWN" yctanaenmea-
0T 4acToTy, KOTOpas 3anomMuHaercs
8 EEPROM mukpokoHTponnepa DD1 npwu
HaxaTun Ha kHonky "C". Mpw ogHokpar-
HOM HaxaTtum Ha kHonku "UP" u "DOWN"
4ACTOTa U3MEHAETCH Ha OOMH LUAT, a NPy
yOAepXaHuy Kaxaoi KHONKW nNpoucxoamt
YCKOpEHHasa nepecTpoika cuHTesaTopa.
MoeTOpHOE Haxarue Ha kHonky "C" npe-
1 BpallaeT HacTPOeHHblH KaHan B KaHan

;%-E#‘ o ° E Ky, Onpegenser KkaHan "no yMOn4yaHuio”,
& olfo =2 3 o H3 KOTOPLIA NPOMCXOOMT HACTPORKa npu
T S g 3 ° 8 BI/IIOHEHUM MPMEMHUKE, WHOWLMPYET Ha
Sefe & s s .1 XKK wHpukarope HG1 HoMep Tekywiero ka-
o ol o5 o T Hana v COOTBETCTBYIOLLYID emy 4acroty
Flo. ® F e R o npuema.
. © o Bpems nepectpoikv cuHTeaaTopa "ot
s [ef g e & Kpas go kpas" pasHo okono 30 ¢, npuyem
s oo ‘“m{] nepexofbl C YacToTsl 74 Ha 88 MIu v 06-
: < & parHo peanr3osaxbi NPOrPaMMHoO.
. Mocne BKAIOYEHWST MUTAHWS NPUEMHMK
2 Q’ HaxogMTcs B pabouem pexvme v HacTpo-
- ‘%b €H Ha KaHan "no ymonuyasmio”. Bua akpana
-
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@ 3 Cy a" {6 M3 0cobbix TpebOBaHMii K MCHoNbaye-
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g s82 ¢ 583 & 0  py 0753% I a T MbiM SETaNAM CrleayeT YKasaTh OfiHO: Xe-
S DOWN F s 0 9 I oTIopg 3 navensHo, 4To6L! KoHaeHcaTtopel C1 m C2
: cerIeRg 0 o € 8 g5 °=2270° paz Gbum ¢ Manem TKE. B ycrpoiicTee npume-
'5_ o oo RI0 © o o o oeR7 g HeHbl peaucTopsl MNT, kpome RS, Koto-

i sgy © S30fi o o 3% 2 o Go olg ¢ Pbiv CRYXMT PE3VCTOP NS NOBEPXHOCTHO-

2 Vi C, °°C2RRC p 0 Te s 8 % Fo T= ro MoHTaXa Tunopaamepa 1206. Okcup-
1 oﬁ‘gn c9p 20, ° é @ o o “532"‘ VIT pe°S Hbleé KOHAEHCATOpbl — niobbie manorata-

2o $ Tgo N —' PUTHBIE, OCTANEHHE KOHOEHCATOPE — UM-

éi g Jr;noz_;) ;gg-g = s ° =ZQ1 nopTHbIE aHanoru KoHaencaropoe Ki0-
& ﬁf‘ lo §o7T o f £ 176, xpome C3 npy MCNONL30BAHWK CUH-

gg co” DA Tca 17X 1 6 1ol Tez Tesaropa B Kopryce SO-20 wwm MFP-20

% § (Ans NOBEPXHOCTHOMO MOHTaXa). KoHaeH-
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M3MEHSIIOT CBOE COCTORHME, 4TO peanvao-  Gyab ueneir. Hanpyumep, MOXHO NEPeKNo-  CaTop B 3TOM CNy4ae — TaKxke AR NOBepX-
BaHO NPOrPaMMHO, NOATOMY MX MOXHO MC-  4aTb PasHble MeTepoauHbl, eCNM HeOBXO-  HOCTHOrO MOHTaxa Tunopaamepa 0805.
NONbL30BaTh AR NEPEKNIOHEHVA KaKUX-HA-  AMMO NPMMEHWTL OTAENbHBIE Ans Kaxnoro  Keapuesbild peaoHarop — B Kopnyce HC-
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49U. Wrwipesan 4actb pa3vema X1 (Ha
cxeme He nokasad) Ha nnare — PLS-8R
{ymnoeas ogHOpPAAHARA, C LWarom 2,54 mMm),
rHesnoean vacte — PBS-8. KHonkm —
TS-A6PS-130. Bmecto TpaHsucTOpa
KN303E6 (VT1) npvMeHumMesl NprbGops! TOR
%e cepur ¢ GYKBEHHbIMWU MHOEKCaMK A,
W. Unamkatop MT-10T7-7T (HG1) 3ame-
HuM Ha MT-10T7-3T.

PycyHOK NeYaTHOM nNnaTkl U pacnonoxe-
HUE geTanei Ha Hell Npu UCNONb30aaHUU
cuHTesaropa LM7001JM a kopnyce SO-20
npeacTaeneHb Ha pue. 3, a B Cnyyae npu-
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MEHEHUA MUKPOCXeMb! B kopnyce DIP-16 —
Ha puc. 4 (e aToM BapuaHTe peavctop R13
YCTaHOBMEH HAAeCHLIM MOHTaXOM).

Mnara waroroaneHa no "nasepHo-
YTIOXKHOM" TEXHONOMMKN U3 OAHOCTOPOHHE
(ONLrMpOBAHHONO  CTEKNOTEKCTONMTAE
Tonwmroi 1,5 Mm. MNoa MUKPOKOHTpON-
nep PIC16F84A (DD1) ycraHoBneHa na-
Henb DIP18.

Knonku B yCTpoOicTBE — C TONKarens-
MU 0OmHOR 13 MM, Ha KOTORLIE MOXHO
HajeTk Konnayku Gonblero guwamerpa.
MOXHO NPUMEHMTb KHOMKWM C MEHbLuei
AMMHOI TONKartens, HO YCTaHOBUTL MX Ha
OTAENbHOW ManeHbKOW nnave, KOTopYyio
MOXHO pa3mMecTuTs B yaoGHoM MecTe.

Kaapuesblit pe3o-
watop ZQ1 3akpenns-
10T B NOAOXEHUW "ne-
x*a". [lnMHa BLIBOAOB

# Tpanauctopa VT1 —
K3K MOXHO MEHbLUEe.
§ Whovkatop HG1 kpe-
NAT K NNare Ha CTolkax
BbICOTOM 10 wMm
c peacboit M3 u co-
eAMHAIOT € NNaroi
npoeogom MITP 0,14.

Pazvem X1 ycra-
HOBJEH Ha NNare ¢ Ta-
KMM PacqeToMm, YTo0bI

NpY BCTABNEHMW B OTBETHYIO (THE30BYIO)
4acTb TOpeu NNarsl CUHTe3aTopa Conpu-
Kacancs ¢ KpoCc-nnNaTtow, Ha KOTOPOW yC-
TAHOBSEHLI NNETa NPUEMHMKa U CETeBOW
6nok nutasua. JIONONHMTENLHO nnaty
CUHTE3aTOpa KPEenaT K Kpocc-nnare apy-
MA QIOPaMIOMUHUEBLIMU yronkamm (C OT-
BEPCTMAMM) WM BUHTAMKM C railkamu M3
(yronkwm acraeneHsl MeXAy NNaToi U pesb-
BOBLIMU CTOMKaMM).

Nop6op 3nemerHtor ®HY He noTtpebo-
BancA, HO MOXeT noHanoburbes noabop
nonesoro TpaHamncTopa VT1.
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dovorpadun NMNaTh, M3rOTOBNEHHON
no puc. 4, c o6enx CTOPOH NOKA3aHbl Ha
pwc. 5 1 6, a c YyCTAHOBNEHHEIM UHAWKA-
TOPOM — Ha pKcC. 7 {KHONKK — Ha OTAeNb-
HOW nnave).

Koasl nporpamMmel Ans nporpaMmuy
BaHWA MMKPOKOHTRONepa PIC16F84A
npeacTaeneHsl a Tabnuue.

Pegaxrop — A. Muxainos, rpaguxa — 0. AHgpees,
¢horo — aeTopa
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PAIMO Ne 3, 2007

HOBOCTU 3DPUPA

Pasnen seger corpyanuk pagunokomnarnmn "Tonoc Poccnmn™
n. MUXAWJIOB (RV3ACC), r. Mocksa

POCCHA

MOCKBA. PapvocTanums “3xo Mock-
Bbl" 33KpLINa CBOWM WHTEPHET-(QOPYM.
MaeHulii pegakTop cTaHumm Anexceii Be-
HEIUKTOBR OGBACHUN 3TO HeXenaHuem

"copepxartbh Ha canTe NOMORKY™ u "He-
BO3MOXHOCTBIO ONUCTUTE €10 OT HEXEna-
TenbHLIX NOAL30BATEneit”, 4ero HacToin-
yueo TpeGoBanu MHOrve cnywwarenu. OH
Aan NOHATbL, MTO BNOCNeaAcTBMKM NOKBUTCH
HOBbI OpYM, KOTOpLIA Oyner xecrye
moaepupoaarbes. Moka xe maBHbil pe-
[AKTOp NOCOAETOBAN NONL30BATLCA O-
pymom <www.forum-tvs.ru>, KOTOphLIiA
TaKKE NOAAEPXUAAETCA CTaHUME.

CTABPONONLCKUA KPAR. BITPK
NPEeANoX1Na OTKPbLITL “CTapylo HOBYID” pa-
amnocTaHumio "Mask” B CtaBponone, u py-
KOBOACTEO Kpaeso# ITPK cornacunock Ha
TBKOE cOTpyaHuiecTeo. Npaspa, pagu ato-
ro NPULLNOCE NOXEPTBOBAaTh MECTHEIMM pa-
AnocTaHumamm "Pyck” 1 "MNeTas eeplumHa”,
BELUABLUMMU HA NPOTAXEHUM NOCNEAHUX
15ner. C 15 sHaapA HA WX YacToTax
(104,3 My 8 Craaponone n  102,5 My
B Maturopcke) 3syunt "Mask FM”. Bonee
40 % adwmpa 30eCb 3aHMMAKT HOBOCTU
1 apyrve uHGOPMAEUMOHHLIE Nepepaqn.
YTO WE KacaeTCs MECTHLIX "BPe30K”, TO OHM
Toxe 06a3arensHO GyayT, HO B KakOM KO-
yecTee — NoKa HeuaeecTHO. OaHaKo pyko-
BOACTBO Kpaesoin [ocTenepanokoMmaHnm
npeanonaraer, 471o okono 80 % BHyTpeHHe-
ro adupa TaKxe 3aiMyT HOBOCTHBIE NPO-
rpaMMBl. Oﬁcnyxnsarbuoaynomuumoﬁy

POCCUA  (MHTEPHET-BELLAHUE).
Mopran "EthnicRadio.net” npoaonxaer pas-
BHBAaThL CBOM pecypc 1 oGbaBnaeT 06 OTKpLI-
TUM ELLEe NATH MY3LIKAIBHBIX MHTEPHET-pa-
DOMOCTAHLMIA 3THUMECKOI HENPaBNEHHOCTU,
Onun GyayT o6beavHeHb Ha CaifTe NpoekTa
<www.EthnicRadio.net> 8 gononHeHve
K Y>XE MMEIOLIMMCS OanHHaauaTy. Bewanve
BEETCA KPYrnocyToqHo, 6e3 nepepuiBoB.
Texum 06pazom, YMCNO CTaHLMIA, “abiBe-
LEHHbIX HA OpBUTY" MHTEpHeT-paguoBeLa-
HUA, HA JAHHLIA MOMEHT COCTaBNRET LLECT-
Haauars. Pabora no passuTiio Npogonxa-
eTCA W NPUBEAET K PEAM3aLMK elle He-
CKONBKMX  MHGOPMALWOHHLIX NPOEKTOB
B HOBOM roay. “9TtHuk-Paavo” opraHu3oeaH
sasrycre 2005, FnaBHas ero 3anaya — no-
NyNAPU3aLUMA HALUWMOHANEHOMO My3EIKAIBHO-
ro TBOP4ECTBA HApPOAOB Poccuu.

POCCHMA (MOBWNBLHOE BELLAHME).
Ha4an paGoTy HOBLIA FONOCOBOW nopran
"BecTv” — coBMeCTHuIM npoekt BITPK
v npoalocepckoro ueHtpa "Next Media
Entertainment”. O6napareny MOBMNbHBIX
TenedhoHOB NOMY4MIM BO3MOXHOCTL B NO-
60€e BpemA CyTOK NPOCNYLLATE MAKCUMaTb-
HO NOMHLIA 0630p HOADCTElR, NPEACTABNEH-
HbIX B TENEBU3MOHHOM (opmaTe uHpopma-

UMOHHBLIMK NpOorpaMmMamu "Bectu™ u "Bec-

Bpewmn scioay — UTC, xpome ocobo oroso-
PEeHHBIX CAy4Yaes.

Tu-Mocxea"” Tenekanana "Poccus”. Obme
TEHASHUMW MO PacLUMPEHMIo MHTePaKTUB-
HbIX CEPBUCOB C WCMONL30BAHWEM HOBbIX
KaHANOB KOMMYHUKALIMK NO330NI0T ayau-
TOPWM, XENAKoLLEA BCerpa GuiTh B Kypce Nno-
cnenHux cobeiTuiA B Poccim 1 mupe, nosy-
Y8Tb CaMYI0 CBEXYIO WHGOPMaLMIO a8 ao-
CTYNHOM W KPBTKOM BapuaHTe. OGHoBne-
Hue uHPOpPMaLMK Ha ronoCOBOM NopTane
NPOMCXOAMT N0 Mepe BbIXOAA B aUp MH-
¢HOPMaLMOHHBIX NPOrpaMM TenekaHana
"Poccun”. Moasorue no Homepy 0774, Bce
XENAOLWME CMOTYT NPOCNYLWATh KPATKOE
coaepxanme WHPOPMALIMOHHOIA Nporpam-
Ml "Bectu”, 8 ANA MOCKOBCKOM ayaMTOpUA
Oyner neﬁaaumepeceu pa3gen “"Bectu-
Mocksa". Bnocneactemm nons3oBarensm
MOBUNLHBIX TenedoHoB GyayT AOCTYNHbI
MPOrHO3 NOroAbl, CHOPTHMBHLIA NAWAXECT,
rOpOCKON 1 MHOTOE ApYroe.

BONOrAA. B Bonorpe wayano paGo-
TaTb ropoackoe ynuiHoe paavo. Cets pa-
AVOBELLEHWA OXBATLIBAET PAafOHBLI YNl
Mwupa, Batiowkoea, OxTA6pLCKOA, NNO-
waau Pesomouwm v npocnexta Mobeas
C NoMOLLBIo paaro NNaHMpYeTCR Nepega-
BaTb KaK pexKnaMHbie coobueHus, Tak
U ApYryi0 MHGOPMALMIO, Ha4MHan OT npe-
AynpexieHnii 0 HEeLTaTHBIX CUTYaUMAx
M 3aKaH4MBas NPOrHo30M Noroasl. Bpema
paboTul pagro — ¢ 9 Ao 20 4 N0 MECTHOMY
BpemMeHu. HeoBxoagmumocTe oGecneqeHun
TULLMHEI U NOKOS MPax/AaH, NOXoXe, HUKO-
ro He BONHYeT.

3APYBEXHbBIE CTPAHbBI

KWPrM3MWA. Ha teppuropum Kupru-
aum ¢ 15 Aaneapsa 2007 r. Hayanack TpaHc-
JNALUMA NPOrpaMM POCCUIACKOro TenekaHa-
na "KynsTypa” v NporpaMm paguocTaH-
un "Pagmo Poccuu”. Paguoeewiarenb-
HbIE NPOrpaMMel BLIXOART B 3adpup exe-
AaxesHo ¢ 06.00 po 02.00 (mecTHoe Bpe-
wms!) B YKB ananasone: BUkek — Ha vyac-
ToTe 67,94 MIu; Xananaban — Ha 4acTo-
Te 70,07 Miu; HapeiH — Ha 4acToTe
70,82 Miu; Ow — wHa wacTote 69,92 Miy;
Cynioxta — HauacTore 72,44 My, Tanac —
Ha yacTote 70,4 Miu; Kapakon — Ha yacTo-
Te 66,26 My, KapakynbxuHCKMIA paioH
Owwickoii obGnactu — Ka yacTore 67,1 Miu;
paiioHHBIA weHTp Anabyka, nr. Wexadrap,
nrT. Cymcap — Ha yactoTe 72,2 MINy; a ko-
POTKOBONHOBOM  AManasoHe: Bulukek
 Yyiickan obnacTs — Ha yactoTe 4050 kiu.

BATHMKAH. BatukaHckas paguocTaH-
uva AONA nepepay Ha pPYCCKOM RA3LIKe
e 13.30—14.00 tenepb ucnons3yet yac-
ToTy 6070 kY (paHbLue Gbina 6110 kfu).

BEJIMKOBPMTAHUA. "Bu-Bu-Cu" Ha
pycckom R3eike B 16.30—17.00 sewaer no
BbIXOOHBIM AHAM Ha HOBOW YacTote —
7335 'y (npexae npumensinack 7225 klu).

FEPMAHMS. PapvocTaHums "Hemelkan
BonHa" ¢ AHBapA BELLBET Ha PYCCKOM A3bike
NO HECKONBKO M3MEHEHHOMY YacTOTHOMY
pacnucanuio: 01.00—02.00 — Ha yacTorax
5925, 15335, 15620 xMy; 02.00—03.00 —
Ha wactovax 5905, 7305, 15335 «fu;
03.00—04.00 — wHa vacrtorax 693, 5805,
15335 kly; 03.00—4.30 — Ha uacToTe
1188 kI'y; 04.00—05.00 — HauacToTax 693,
5945, 15620 kfu; 05.00—06.00 — Ha 4ac-

Totax 693, 1188, 5910, 7305, 15620 «fy;
06.00—06.30 — Ha vacTorax 999, 5910,
7305 kfu; 07.00—08.00 — Ha wacToTax
693, 1188 kfMy; 14.30—15.00 — Ha vacToTe
1188 kfu;, 15.00—16.00 — nHa uacTOTax
693, 1188, 9715, 11720, 13790 «lu;
16.00—17.00 — Ha uacTorax €693, 999,
1188, 7145, 9715 kfy; 17.00—19.00 — Ha
vactotax 693, 1188, 5980, 7145, 9715 kfu;
19.00—20.00 — wa wacTotax 693, 999,
1188, 5980, 7145, 9715 kly; 20.00—
21.00 — wHa vacroTax 693, 1188, 5980,
6180, 7145 klu. Ha yKpanHCKOM R3biKe ae-
wiaHue eegetca B 05.30—06.00 Ha vacro-
Tax 999, 5945 u 7200 xfu.

HW3PAWJIb. YTOuHEHHOE pacnucaHue
nepesay pagwoctaHumm Kol Israel” {"To-
noc Wapamns™) Ha pycckOM R3bike:
16.00—16.25 (no naTHULAM) — Ha YacTo-
Tax 9390, 11605, 13630, 15640 ku;
21.00—22.00 — na yacrore 6985 kly.

U . PapmoctraHuus "un-
naHana” (“YLE") c Hayana aroro roaa npe-
KPaTUNO WHOBELAHUWE Ha KOPOTKUX M
CPEeAHWX BONHAX HA (PMHCKOM 1 MHOCTPaH-
HIX A3LIKax. MCcKnioyeHreM SBNAeTCs NULLL
ennHcTBeHHLIH CB nepenativk B XensCuH-
kn (558 kf'u). Cnywarenam npeanoxeHo
NONYy4aTh NPOrpaMMel CTakuumM B UHTEpHE-
TE MM Yepes3 cNyTHUKW. Mo 3aKNoYEeHUAM
aHanuTMKOB cuHCckme Belyateny Gessos-
BpaTHO NOTEPSNM M3-3a 3TOMD 3HAYUTENb-
HYI0 4SCTb CBOEM ayaMTOpPHK.

HOBOCTH TENEBU3IUOHHOIO 3OUPA

MOCKBA. Pycckan sepcus Tenexasana
“Disney Channel” NOsIBUTCR B POCCUIACKOM
acmpe OCeHbl0 3TOr0 rofa, oAHako no-
Apobrocth noka He cooBuwakoren. Celivac
obCyKaa10TCA NepCneKTuBLI pacnpocTpa-
Henus "Disney Channel” cpaay ¢ Heckons-
KMMM OnepaTopamu CMyTHUKOBOIO Teneau-
ABHURA. YYaCTHUKM PbiHKA CHUTAIOT NOTU4-
HbIM peLserne “Disney™ awiiTi B Poccun Ka
OLICTPO pacTyWMi pbiHOK KaGensHoro
M cnyThukoeoro TB. B Hactosulee apems
B Poccuu nnarHoe TeneBuaeHne CMOTPUT
3,5 munnuona aboxeHTos. B Pocovm npea-
CTaBneHsl U ApYrMe MHOCTPaHHLIE TEeNeKa-
Hanbl, PACCYMTAHHLIE HA OETCKYIO ayauTo-
puio, Hanpumep, “Cartoon Network™
u "Nickelodeon”. MNpaeaa, cmoTpeTs 3T
OETCKME KaHankl A0 CUMX NOp MOTYT Nullb
aboHerTs "HTB Mntoc”, "KocmMoc-TB", MHo-
rOKaHa bHLIX rOPOACKUX KabenbHbIX cUCTEM
v ofnasareny CryTHUKOBLIX "Tapenok”.

AMANO-HEHELIKM ABTOHOMHbIHA
OKPYT. B . Tapko-Cane e ungposom ¢op-
MEre HayYanu Bewlark NATL TenexkaHanoe
W ABeHapuaTh paanocTaHumi. Npeacraeu-
Tenu OCHOBHOro NOApAANMKA NpoexTa —
koMnadu “Hur-Uugopm” — 3asepunu,
YTO, NOMUMO PaboTAOWMX, YUCNO HOBbIX
KaHaN0B CTaHeT NOCTORHHO YEENMHMBATLCA
M B Gvkaiiee Bpems NpubAM3UTCA K NA-
TMaecsTU. HeaaaHo unwdpoeoe Tenepagro-
BELUAHWE NOAAUNOCH B HBLUMOHANLHLIX MO-
ceneHusx Cambypr, Tonbka u Xanacassi.

KMPIU3MA. Ha veppuropim Kvprnsim
c 15 sxeaps 2007 r. Ha4anach TPAHCIALMA
NPOrpamMM poccUIACKOro Tenexarana "Kynk-
Typa™ u nporpamm "Paano Poccun”. TpaHc-
nAUMA "KyneTyphl™ OCYLIECTBIRETCA exe-
avesHo ¢ 06.00 po 02.00 (epemAa mecT-
Hoe!) no 33-my TB kaHany Ha TeppUTopUU
Buwwkeka m Yyitckoi obnactu.

Xopowero npuema n 73!
Penaktop — E. Kapayxos




3BYKOBOW CUrHanu3arTop
OTKJIIOHEHUSA CeTeBoro

HanpaxeHusa
H. HEMAEB, r. MockBa

HEKOTOPbLIX Clly4asix BaXHO HE ynyc-

TWTb MOMEHT, KOfa B ceTu nponano
HanpsxeHue. NOMOXET B 3TOM aKyCTUue-
CKMA CUrHanuaaTop, ONUCaHWE KOTOPOro
npuseaeHo Huxe. Nprbop nogaer curkan
Cpasy, KaK TONMLKO CETEeBoe HanpskeHue
wecyeano. Npubop He COAEPXUT FanbBaHu-
YECKUX BMIEMEHTOB WUNWM aKKYMYNATOPOE,
TEM HE MEHEE OH MOXET NOoAaBaTb CUrHa-
Nbl B TEHEHUE BIUTENBEHONO BPEMEHW.

Cxema CUrHanuaaTopa noKa3zaHa Ha
puc. 1. MNpy HanWyMKM CETEBOr0 Hanps-

NpAXeHWR B CETKU, CBETACL KaKk BO BPpEMA
3apAAKU KOHAEHcAaTopa, Tak U No ee
OKOH4YaHMKM — TOK NPOAOMXaeT TeYbk Ye-
pe3 oTkpelawmiica ctabunutpon VD2,
OpHoBpeMeHHO © koHaexcatopom C3
3apsxaeTtca u koHaeHcaTop C1. Kak Tonb-
KO HanpsXkeHWe Ha HeMm AOCTUrHeT NOpo-
FOBOrO 3HA4YeHWK, TpaH3ucTop VT 1 OTKpo-
€TCA, LWYHTUPYR 3MWUTTEPHLIA Nepexopn
TpaHaucTopa VT3 v yaepxuBas nocneg-
HWA B 3aKPLITOM COCTORHWK. Bnaropaps
3TOMYy 3ByKOomanyyarens HA1 (co BcTpo-
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XEHUA ero euinpamnseT auoa VD1, Teky-
uwm yepes ceetogvon HL1 v peaucrop
R1 ToKOM CO cpeaHuUM 3HaYEHWEM OKONO
1 mA xoHgeHcaTop C3 aapsxkaercs 0 Ha-
NMPSXEHWN, OrPaHUHEHHOro cTabunuTpo-
Hom VD2 (npubnuautensHo 13 B). Ceeto-
avopn HL1 curHanMavpyeT o HaAuLumM Ha-

eHHbIM reHepaTopom 34) v reHepaTtop
MMNYNLCOB Ha TpaH3ucTopax VT2 m VT3
NPY HANMWMYUA HANPAXEHUS B CETHU He pa-
Goraiot.

Ecnu ceTeBOoe HanpaXeHWe UCHe3HeT,
koHaeHcatop C1 6GLICTPO pa3pRavTCR,
TpanaucTop VT1 3akpoercs v rexeparop
UMNYNLCOB HayHer paborats. Moka moet
3apafaka konaeHcaropa C2 yepes amur-
TepHbI Nepexon, TpaH3ucTopa VT2, Tpan-
3ucTOpb! VT2 1 VT3 OTKPLITH M Ha 3BYKOM3-
nmyysarens HA1 noctynaer HanpsxeHwe —
nogaeTcA 3ByKOBOW curHan. Yepes aonm
ceKyHabl 3apsaka kowaexcatopa C2 3a-
KOHYMTCR, TpaH3ucTopbl VT2, VT3 3akpo-
IOTCA U HAYHETCA Nepe3apnaKa 3TOro KOH-
AeHcartopa. 3BYKOBOrO CMrHana B 3vo
BPEMA HET. Hepe3 HeCKONbKO CeKyHA, KOor-
£a HanpsxeHue Ha kosaeHcaTope C2 cra-
HET [IOCTATONHBIM ANA OTKPLIBAHUA TPaH-
auctopa VT2, npouecc 3apsakv KOHOEH-
caropa ¢ Nopayeii 38ykOBOro curHana no-
BTOPUTCA,

KopoTtkre akycTuyeckue curHansl, no-
JAaBaeMLIe C MHTEPBANOM B HECKONLKO Ce-
kyHz, Gonee 3aMeTHbl NO CPaBHEHWIO
C AAMTENbHLIM HENPEPLIBHBIM CUFHANOM.
Wx nogaya npoaonxkaeTca A0 UCHEPNaHUA
3HEepriM, 3anaceHHOW B KOHZeHcaTope
C3. KoHeuro, N0 Mepe paspaaky KORAEH-
CaTopa rpOMKOCTL CUrHANOB CHVDKAETCR,

Bnarogaps UMNYNLCHOMY pEXUMY 3a-
NACeHHON KOHAeHcaTopom C3 aHepruu
XBATAET HA HECKONBLKO AECATKOB MUHYT.
Cnegyer OTMETWTL, NTO 3TO BPEMS 3aBU-
CUT KaKk OT eMKOCTM KOHAEHCATopa, TaK

1 OT ero Ka4ecTBa, a TaKKe OT TOKa yTeuKK
crabunurpora VD2, B asTopckoM Bapu-
aHTe OHO gocTUranc 70 MuH.

Detanu CMrHANWM3aTOpa pasMelualoT
Ha MEeYaTHOW nnare w3 OAHOCTOPOHHE
¢OoNbLrMpoBaHHOrO  CTEKNOTEeKCTOoNWTa,
3CKI3 KOTOPOMW NOKa3aH Ha pMc. 2. Mnaty
NOMEWAIOT B KOPNYC U3 M30NSLMOHHOIO
MaTtepuana, cHabxewnHbIli CETEBOM BUN-
KOW. HaNpOTWUB CBETOAMONA U 3BYKOU3NTY~
YaTtens B KOpnyce caepnaT OTBepPCTHA.
Bce TpaH3uCTOpb MOXHO 3aMeHATL OpY-
MU ManoMOUHBIMKY KDEMHUEBLIMW TOIA
we cTpykTypsl. Moabupas 3ameny auoay
KA1026, cnepnyer 06paruth BHAMaHWE HA
ero AonycTMMoe 06paTHOe HanpsixeHue,
KOTOpOe A0MKHO BuITh He meHee 300 B.

Bmecto apyxaHoAHOro crabunurpoHa
KC213B MOXHO npumMeHnTb O0kitHLIA Ha
11...13 B, nanpumep O814[0, nogknouve
€ro aHofIOM K MUHYCOBOMY BLIBOAlY KOH-
nAexcaropa C3. Ceetoauoa noaoiger nio-
6Goit MmanorabapuTHLIMA NOBLILLIEHHO SPKO-
CTH CBEYEHUA.

Mpoeepky co6paHHOrO CUrHaANW3aTo-
pa cneayeTt NpOBOAWTL, HE COEAMHARA ero
C ceTblo. MICTOYHWK NOCTOAHHOIO HanpA-
xenun 9...10 B BpeMerHO noaxkmoHaloT
HENOCPEeACTBEHHO K koHpeHcatopy C3,
cobmogan nonAapHOCTL. CUrHanuasatop
Ha34YMHaeT nNoaaqvy 3BYKOBLIX CHMIHaNOB.
Mpu coeamHeHn NepeMbitKOl BLIBOAOB
CBETOAMOL2 CUrHanel A0MKHBI NpeKkpa-
LWATLCA, NOCKOJBKY OTKPLIBBETCA TRAH3WU-
ctop VT1. Echu curHanoe Her, cremyer
MPOBEPUTL NPABUNBHOCTL MOHTAXE, a He
Harhas oww6Gok, BpeMeHHO COeaMHWThL
mMexy co6oit BeiBOAs KOHAeHCaTOopa C1.
Ecnu B peaynbrate 3TOMO CUFHANLI NO-
fABATCA NOCNefoBaTenbHo CO CBEeToAvo-
OoM HL1, HeoBX0AMMO BKMOHUMTL AMOAM,
aHanoruuHelit VD1 (xaTonom k amutTepy
TpaxaucTopa VT2).

JANuTensHOCTE CUrHanoe 3aBMCKMT OT
conpotueneHua pe3ucropa R6, nepuop
WX NOBTOPEHUA — OT CONPOTUBNEHWA pe-
aucTopa R7, npuyem oba aTu napameTpa
3aBMCAT M OT eMKOCTHM KoHaeHcaTopa C2.
M3aMmeHeHMEM HOMWHANOB 3THMX 3/EMEH-
TOB MOXHO noao6partes TpebyeMuie aHave-
HWS ANMTENBHOCTH CUFHANOB U nay3. Yem
MEHbLLE WX OTHOLLEHWE, TEM AONbLLIE NPO-
JOMKUTCS CUrHanMaauus o6 OTCyTCTBUM
CETEBOr0 HanpaXeHun.

Peaaxtop — A. Qonrud, rpachika — A. fonruei

MOAYSILHAS PEK/IAMA

Ycnonus ca. 8 "Paano”, 2007, 2, c. 11

SDR paawo — novroi

Paguonabopel nnsn cbopkm SDR
npUeMHUKa M MUMHU-TpaHcueepa 1 Br
Ha moburenkckre AManasoHs. OAHO-
n,nanaeo 30HHbIE BaApWaHTLl 20—40—80—
160 m.

SDR — HOBOE Hanpaefnexsve B pa-
AvONpUemMe, e NporpamMMa onpeaens-
eT QyHKUMM PAON0, COCTABHAR HacTL —
3BYKOBaR KapTa BalLEro KOMNLIOTEpa.

KoMnnekt — kavecTeeHHas nnara,
BCE PaaAMOKOMNOHeHTH M CD amck ¢
onucaHuemM 1 nporpamMMamMm.

Appec ana noapobHoit nHdopma-
uuvm: 125412, r. Mockea, a/R 3 + koH-
BEPT MM

E-mail: allamoscow@®bk.ru

O
ol
F
m
x
(o}
3
g
£

81-88-102 "wvel

ni'olpeJ@insuod :mooduog
nJcoipei@liew :yeLeld wendy

L00Z '€ 5N ouvd




. ®
S
s I

w

.0

w
=
]
=

T S PG At ANy B Sl

.. Hanos.

g S e

S A Y 4 e T

Bonpocw: consult@radio.ru

MNpuem crarein: maill@radlo.ru

ety

PAOMO N2 3, 2007
RERL S e

gy

uamepuTeanbm KOMMNJekKkcC

O. LUMEIJEB, r. Mocksa

MNpennaraemsiii BHUMAHWIO YUTATENIed KOMIMNIEKC KOMMLIOTEPHbLIX
npubopoB COCTOMT M3 ABYX He3aBUCUMeIx cucTem. MNepsan 3akmovaer
B cebe MHOrOPYHKLMOHANLHLIA reHeparop CUMrHanoB 3ayKoBbIX W UH-
¢passyxossiXx 4acTor. Bropas cucTema nog Hassanuem “Ocumnno-

. MeTp” npeacrasnfeT coboii KoMOHHMpoaaHMbisi NPUGoOp, COCTONLMH

M3 aHanusaropa cnexkrTpa, ocuymMnnorpaga, HU3MepUTens WYMOB U He-
NHUHEHHBIX UCKaXEHWH, YaCTOTOMEPAa, BOJSIbTMETPOB MOCTORHHOI 0 U ne-
PEMEHHOIo TOKa, H3MEPHUTENA MOLUHOCTH, PAa3HOCTH (a3, H3MepHTENs
IOTHOCTH aMANUTYQHOIO pacnpeneneHns BXogHoro curiana. lMpmnbo-
pbi cocTosT M3 uMdpoananorossix ¥ aHanoro-yndpossix npeobpa-
3osarenedi (LUAN w AUTM) u ynpasnsiowgux nporpamm, paboraowmx
B onepayworHsix cucremax Windows 95/98/Me/NT/ 2000/2003/XP.
B 6asosom BapuanTe ucnons3ylorcs ALIM u LUAT 3ByKoBoO#i cMCcTEMbI
KOMMNbIOTEPa. M3noxenHsid HWXe mMarepHuan COOTBETCTBYET Mnpo-
rpamme "SoundGen” Bepcuu 4.43 u "OscilloMeter™ Bepcuu 5.19.

B nepBo#i cTaree UMKNA ONUCAHa BaXHaA 4YacTb U3MEPUTENBHOIO
KomMrnnexca — MHOroQyHKUHOHAaNsHbLIA NporpaMMHpyeMsid reHepa-
TOP CHrHanoB 3ByKOBbIX U MHPa3BYKOBbIX 4acToT. B nocnenyrowmx
crareax GyoyT npefcTaBfeHbl APYrue nporpaMmupyemMsie rnpubops:

3TOro KOMMNAexca H BO3MOXHOCTH ero HCrnosib30BaHUs.

BeegeHue

PaCCMOTPEHHBLIE HUXE KOMMNBIOTEPHLIE
npuBopel NOCTPOEHEI N0 MOAYNLHOMY
npuHUMNY. OHKM COCTOST U3 TPEX OCHOB-
HbiX, B 3HA4YMTE/bHOI MEPE HE3ABUCUMBIX
KOMMNOHEHTOB — CTaHAAPTHOMD (NPOMBILL-
nexHHoro) Enoka ALIN v LIAMN, komnblorepa
W OPUrMHANBLHBIX YNPaBASKIOWMWX NMPorpamMmm
[1]. ¥npaensiowme nporpamMMel LETMKOM
onpeaensioT QyHKLUMOHANEHLIE CBOWCTBA
KOMIMbIOTEPHBIX NPUBOPOB, TakWe Kak Ha-

= BOp MaMepsemMbix NAPaMeTPOB U CEPBUC-

HbiX (PYHKLWIA, anropyTmbl 06paboTku cur-
B ynpaensiouiMx nporpaMmax
NPeanpUHATEl MEPLI ANS MaKCUMaNbHO
TO4HBIX BLIMMCNEHWIA U3MEPSEMBIX Nnapa-
METPOB, B TOM 4UCSE U 33 CHET MCNONL30-
BaHWR WHTEPNONAUMOHHLIX anropuTMOB.
Bnokn ALIN u LIAN orpadnyveaioT 4acToT-
HbiA AMaNasoH WU (aKTUHECKYI0 TONHOCTb
“aMepeHnit, KOMNbIOTep BHOCUT OFpaHu-
yeHwe Ha ObicTpoaencTeMe Npubopos,
HO HE BRMAET Ha HAbOP MaMmepseMeIX napa-
MeTpos. BuicTpoaelicTeylouMiA KOMNBIO-
Tep ¢ GONbLWOK ONeparvBHOWM NAMATEIO,
KpOME yny-tueHuA KOMGOPTHOCTK paboTel
¢ npuGopamu, NO3BONSKET NOBLICUTL TOM-
HOCTE M3MEpPEHWIn NapaMeTpOB CUIHaNoB

| 3a cuer yBenMeHus paaMepa 6noka BN,

MHOTOKPETHOro YCPEAHEHUS pPE3yNLTaToB
¥ WCNONL30BAHUA BbMUCNEHW C Bonee
BLICOKOW PA3PRAHOCTLIO AaHHBIX.

Takoe nOCTPOEHWE WAMEPUTENBHON
cUcTEMb OOyCnaenuBaeT ee XopoLluyio,
KaK NPUHATO Ceryac roBOpWUTb, MaCLUTa-

P BUPYEMOCTb.

KomBurupya 6nokm ALIN 1 LIAN pas-
NMNHHOro KavyecTea (TONHOCTH) W KOMNbIO-

. Tepbl paszNUYHOW NPOWM3BOAMTENLHOCTH

M MCNONL3YA TE Xe ynpaensiowme npo-
MPaMMBI, MOXHO NOCTPOUTL U3MEPUTESb-
HbIE CUCTEMbI CAMOI0 PasHOro HasHaue-
HMA. Hanpumep, ucnonbays Gnok ALN
v LIAMN (2BYKOBYIO NNaTy) CTOMMOCTBIO, CO-
W3MEPUMOI C PO3HWYHON LEHOW OAHOro
ak3emnnsapa xypHana “"Paguo”, n camblii
DEWEeBbI KOMMNLIOTER AECATUWIETHEN NaB-
HOCTW, MOXHO MNOCTPOUTE MAMEPUTENBHYIO

nabopaTopuio, BNONHE NPUIOAHYID OISR
03HAKOMUTENbHbLIX U Y4ebHbIx uenei. MNpu-
MeHuB xe 6ok ALIMN u LIAT, ueHoi Ha aBB-
TPpw nopsaka Gonee BLICOKON, COBpEMEH-
HBI BLICOKONPOU2BOANTENBHLIA KOMNLIO-
TEP U UCNONbAYA TE XE CaMkle YNPaensaio-
LwMe NPOFrPaMMbl, MOXHO NOCTPOUTL U3-
MEPUTENLHYKD CUCTEMY, HE YCTYNAIOWyIo
N0 METPONOrUMYECKUM XapaKTEPUCTUKAM
MHOMMM NPOMBILLINEHHBIM 0Bpaauam, Ho
CTOMMOCTBIO pa3 B AECATb MEHbLUE.

KomnbloTepHblid 3ByKOBOW

reHepaTop Ka4yalwLeica 4acToThbl

JByxKaHanbHbIi MHOMOTOHOBLIN reHepa-
TOP CUHYCOUOANBHBIX W LWYMOBLIX CHIHAN0B
3BYKOBbIX M MH(PA3BYKOBbLIX 4acToT Npea-
HasHauYeH N7 HACTPOMKW U M3MEPEHUA na-
pamMeTpOB 3NMEeKTPOHHO-aKyCTUHECKOI an-
napaTtypbl, a8 Takxe ANs MOAENUPOBAHUA
CNOXHbIX konebare/kHbIX Npoueccos. lexe-
paTop coCToMT M3 UMGPOaHanoroBLIX Npe-
obpaaoearenei (LIAM) v ynpaBnsowei
nporpemMMbl. B kauecTee npeobpasoeare-
Neil MICNONL3YIOTCR ABYXKaHaNbHee 16-, 24-
uni 32-paspraHsie LIAMN cTanaapTHOi aBy-
K080 CUCTEMb KOMNLIOTEPA [2] ¢ gonycTu-

MO yacTtoTton auvckpetusauwuv (F.) po
400 klu. lereparop 3BYKOBLIX HaCTOT pabo-
Taer Ha IBM PC wnmn COBMECTUMOM KOM-
NbLIOTEPE C  ONEPAUMOHHOR CUCTEMOM
Windows 95/98/Me/NT/2000/2003/XP. ¥n-
PaBnAIoLan NporpaMma veeT obLem Bce-
ro 330 K6aiT BMecTe C KpaTkum pykoBOAa-
CTBOM Ha PYCCKOM W aHINMUICKOM Si3bIKaXx,

TexHU4ecKue faHHbIe
OcHoBHbIE NApaMeTphbl reHeparopa

JAuanaszon 3Ha4YeHUH reHepu-
pyemoii yactotul, My .. .1-10°. F, /2
OTHOCUTENBHBIA Liar yc*rauos-
KMYECTOTH .. .eeennn... 107...10°®
AvanasoH perynMpoeky ypoe-
HS (B 24-pa3pROHOM PEXK-
MEAB st s ey o 0..-145
tilar ycTaHoBKM yPOBRHS (B WH-
Tepeane 0...-100aE), 06 . .... 0,001
Jwana3oH perynupoBku pas-
HocTM @as, rpafd. -........... +180
Ll.laryc'ranoaxu pa3HocTw ¢as,
..................... 0,001

I'Iepno.uxaqamqacrom,c .0,001.. 19999
YpOBeHb FAPMOHUNECKUX W UH-
TEPMOAYNALMOHHBIX WCKa-
XEHWI CUHTE3MPOBaHHOIO
CMHYCOMOANLHOMO CWUrHaNa
(e 24-paapsaHoM pexume
1 6e3 y4eta HeNUHeHoCTH
LAM), a6

KauectBo {K0a(pPULMEHT HENMMHERHbIX
W UHTEPMOAYNALMOHHLIX MCKaXEHWUNA, TON-
HOCTb, CTabUNbHOCTL M ANANA30H HacToT)
BLIXOAHOFO CUrHana OrpaHu4YeHO TONLKD
TMNOM Kcnonk3yemoro LIAMN. CuHTes ecex
CUFHANOB OCYUIECTBIAETCA B peansHOM
BPEMEHU.

leHepaTtop moxeT paloTaTtk B CNeayo-
LUMX NEPEKTIONAEMBIX PEXUMAX:

— FeHepauyus [ByX He3aBUCHMbIX HE-
NPEPLIBHBIX CUMHYCOWAZNbHEX CUMHANOB
C perynupyembim CABMrom a3 Mexay ka-
Hanamu;

— FeHepauuva A0 BOCBLMW HE3ABUCHMbIX
xonebartenbHbIX NPOUECCOB Ha Kaxabli
KaHan ¢ pa3fenbHol YCTaHOBKOM YaCTOTh
W YPOBHS, C PErYNTUPYEMO LLIYMOBOW KOM-
NOHEHTOI, @ TakXe PeAaKTMPyeMbIM U CO-
XPaHAEMBIM CNIUCKOM HACTPOEK;

— FeHepauMa CUHYCOUAANbHBLIX CUMHa-
NOB KaYaoUECH YSCTOTHI B [iBYX HE32BU-
CUMLIX KaHanax C perynupyemoit ckopo-
CTbH KBY3HWUS B NMMHEMHOM unu norapud-
MUHECKOM MacwiTabe BpemeHu;

= SOUND FREQUENCY GENERATOR OF- Lock Frequency List K
[1.00000 kHz|[1.00000 kHZlOA-Lock g Derasse
OMix O |1 Hamoric Distoion Model 1
o[- 20.00 af[+ 0.00 °J[- 20.00 dBJophaSe S A
Sweep n, oL Mute OMute RO 1, Mult + OStart i e e
white N ()- 90.00 dB] White N (})- 50.00 dB Ikl Drsborics Nt
1.00000 kHz (- 20.00 dB{1.00000 kHz()- 20.00 dB 5 InteiModuiation Distortion Model 2
£.00000 kHz (- 20.00 dB|2.00000 kHz (- 20.00 dB|fe 1 hicunion Distobon Model 3
3.00000 kHz (- 20.00 dB|3.00000 kHz()- 20.00 dB
4,00000 kHz (- 20.00 dB|4.00000 kHz()- z0.00 dB
5.00000 kHz()- 20.00 dB|5.00000 kHz()- 20.00 dB
6.00000 kHz()- 20.00 dB|6.00000 kHz()- 20.00 dB
7.00000 kHz()- 20,00 dB|7.00000 kHz (- 20.00 dB
8.00000 kHz()- 20.00 4B|8.00000 kHz()- 20.00 dB|f<< >> Menu Default 2

Puc. 1



— CWHXPOHHOE W3MEHEHWE YacTOTbl
HECKONLKKMX (A0 CTa OAHOBpEMEHHO) OCc-
UMANKTOPOB, pacnpeaeneHHbiX PaBHO-
MEPHO MO 4acToTe C PerynupyemMon cko-
POCTBIO Ka4aHua B NMHEHOM macuitabe
BPEMEHW;

— reHepaums Wwyma: 6enoro (c paBHo-
MEPHLIM, TREYIOfMbHLIM MK HOPMATTLHBIM
pacrnpenenesvesM No aMnNnuTyae), poao-
soro (1/f), 6poyHoeckoro (1/f) B AByx He-
KOPPENMPOBAHHLIX KaHANax;

- reHepaums konebanuii nunoobpas-
HOW (NPSMOIA W NEPEBEPHYTOM), & Takxe

— reHepauws kone6aHuii NPAMOYTroNb-
HOW $OopmMbl B 0AHOM UNK B 060OMX kaHa-
nax;

— aMNIUTYAHas MOAYNSILMA OOHONO Ka-
Hana ApYrum C perynvpyemoii rny6uHoii;

— UundpoBOE CyMMUPOBaHUE OBYX Ka-
HanoB.

TPy nocnefHux pexuvumMa MoryT GbiTb
UCNONB30BaHb OAHOBPEMEHHO C APYrUM
U3 BhiLLENEPEUNCNEHHBIX.

JONONHUTENbHBLIE BO3MOXHOCTH reHe-
paropa:

— MEXKAHANbHAA CMHXPOHM3aLuA pe-

TPeyronbHon GOPMI; TYNWPOBKK HACTOTHI;
Tabnwuua 1
_______ DYHKUMA o L I'laaualoenue. ©, KOMMeHTapWh |
Sweep BuSop pmxuma KEMSHILLBRCH YacToThl
| None BLKNIONEHNE PEXUME KS4EIOLLERCH YacTOThl
Saw MNpaman 33BUCUMOCTE YACTOTH! OT B
| AntiSaw O6paTHas 3aBUCHMOCTE YACTOTHI OT BPEMEHW
Triangie KomBuriauua aeyx npeasiayLimnx p o8
| Logarithmic Scale Bce 10 e, HO B Norapudmu-eckom Macwrabe ey )
Separate Sweep Pa3zgentHble No KaHanam AWanasoH W BPEMA KauaHuR
Multi-Osclllators CHHXPOHHOE U3MEHEHWE YACTOTLI HECKONBKWX FEHEPATOPOB
Noise Buibop pexuma reHepaumm Wyma
None BulknioHeHme pexnuMa reHepaumuy Wwyma
White Uniform | Fenbiit LyM C pABHOMEDHbIM PACTIPELeNIeHeM N0 BMIIMTYRe |
White ]’rianguat _| Benelii WyM ¢ TpeyronsHeIM pacnpe A MO aMNNUTYAE
White Normal Benbii WyM € HOPMaNEHLIM PECNPENENEHHEM NO aMINUTYAE
Pink Poaoseiit wym (1/f)
Brown BpoyHosckuiA wym (1/F)
Muiti-Tone Mode MHOroTOHOBRIA pEnkMM
Presets BoICTpas yCTaHOBKa 4acTO MCNONb3YEMbIX CUTHANOoB
60Hz+?DDDH_;__ Cmecs: 60 My, -2 pBu 7 &y, -14 pb
250 Hz + 8020 Hz Cmecek: 250 My, ~2 ab n 8.02 vy, —14 nb
hoozo Hz + 11020 Hz Cwmeck: 10,02 kl'y, —6,02 pb v 11,02 ky, -6,02 b
12100 Hz + 12900 Hz Cmecs: 12.10 Ky, —6,02 gb 1 12,90 W, 6,02 g6
15100 Hz + 15900 Hz Cmece: 15,1 Wy, —12,04 b 1 15,9 Wy, —12,04 g6
19000 Hz + 20000 Hz Cmece: 19 ¥y, ~12,04 ob u 20 KMy, 12,04 pb
1000Hz+1000Hz Bazosbiit ypoeeHk 1 kY, 0 ob B 0GoMX Kananax
| 440 Hz + 440 Hz Basosbii yposent 440 'y, 0 a6 B oboux kananax
99.999 Hz + 99.999 Hz Ans nposepru YacToToMepos
50... 10000 Hz Cpennxuit ouana3soH kavaHus
20... 20000 Hz LUWpoiwiA JuanasoH kauaHus
999.9990... 1000 Hz Wmutaumsa pxvrrepa e
Waw_Fﬂe | BOCPOM3BOAUT BONHOBO# (haiin BMECTO NPAMOTO CHHTE3a o
“Flle Name" Paapetuaer socnpovsseaenve gaina
Open BeiBop aiina ANA BOCNPOMIBEeHUA
Device BoiGop ayiMOYCTPOHCTBE U 610 XapaKTePUCTUK (CM. TEKCT)
Dithering CrnasvBaHue CUHYCOMQANEHOTO BLIXOOHOIO CUrHaNa
Musical Notes OfecneqMBaeT NoNyTOHOBbIM LAl YCTAHOBKW HaCcTOTh!
"~ Round To Coherent __| OkpyrnsieT yacToTy [0 KoTepeHTHoi BI1® B ocuvnnomerpe
_ Prevent Clipping | NpenoTspaujaer orpaHULeHWe CUrHana B pexume «Mixo .
Square Wave YcraHasMeaeT NpAMoyronbHY opMy BbIXOGHOTO curHana
None MNpaMoyroneHan GopMa CUrHana BeiKNYeHa
Left NpamoyroneHan Gopma curHana B NEBoM Kanane
| Both MpamoyroneHan dopma curHana s obowx kaHanax
L. Wave Form Bibop (hopMe! BLIXORHOrO cUrHana
Sine ___| CunycoupaneHas
) NunooGpasHas
AntiSaw MunoobpaaHan nepesepHyTan
Triangle TpeyroneHas
Save to File 3anUCh CUHTEIMPOBAHHOIC CUTHANa Ha AMCK
o System Mixer Bbi30B CUCTEMHOTO MUKLIEpa (sndvol32.exe)
____ Configuration | Hactpoitku -
| Show Hints Bro4eHWE roackasok
| Always On Top Pacronaraer 38YKOBOW reHeparop Nnosepx ApyriX OKoH
Auto Focus 3axpaTbiBaeT OKYC BBOAA MBI ANA PABOTH C KONecoM
Skin Bribop odopMneHna NporpamMme!
| Select Output Directory | Buibop Katanora fins 3anucy cirHana
Extra Resolution TIOBbILIEHHaS TOHOCTL YCTAHOBKM MNapaMeTpoB
B hes it Yclal-laarlaae'l HAWBLICLUWIA NDUOPHUTET CPEAW NPOTpaMMm
Speed Test NpoBepka 3arpyak NPOLECCOPa NPU reHepayym
Help Bbi3os crpasku
About Wnchopmayms o nporpaMme
| Registration WHdopmMaymus © pervcTpauiy nporpamMmb!
_ Start _.__CTSF_’! / Con renepaym ; =
_ Exit Jasep pabotet.

— MONYTOHOBHIA LUAr YCTAHOBKM 4acTo- #

Thl B COOTBETCTBUW C PABHOMEDHO~TEMNE-
PUPOBAHHBIM MY3LIKA/IbHbLIM 3BYKODRAOM;

-— BLICTPLI BLI3OB 4ACTO MCNOMNL3YeMbiIX
COCTaBHbIX CUTHANOB, B TOM 4KCNe A5 W3-
MEPEHUS WHTEPMOAYALMOHHbIX UCKaXe-
HWiA No cTaHaapTam SMPTE, ITU-R n DIN;

— MEXKaHANbHAN CUHXPOHU3AUMS pe-
ryMMpPOBKW aMINMTyAb!;

— CHHXPOHHAA NPOTUBOGE3HaA pery-
NMPOBKA aMNNUTYAbl B KaHanax ¢ coxpa-
HEHWEM MOCTORHHOIO CYMMAPHOro ypOB-
HA (CTepeonaHopama);

— OnNepartvBHOE BLIKNKIYEHWE K BKIIHO-
YeHMe cursana B OAHOM unu 060ouX KaHa-
nax 683 OCTaHOBKW reHepaumw;

— aBTOMaTMNHEcKoe, ¢ (UKCUPOBaH-
HBIM LUAFOM, U3MEHEHWE aMNINTYALI UK
¢a3bl B npegenax BCEro MHTepBana pery-
NAPOBaHUN (AN M3MEPEHWUA aMNNUTYA-
HbIX MK $Ha30BbIX 3aBUCHMOCTER);

— pobGaBneHre K BLIXOOHOMY CHrHany
Genoro wymMa C TpeyronbHeIM pacnpene-
NEHWEeM 1 aMNAUTYAO0K, PAaBHOI MnagLwe-
My 3Ha4aLLEeMy paspaay 4R YMEHbLLLEHWS

HEMMHEMHBLIX MCKaXXEHWH, 0GYCNOBNeHHBIX

owwwbkoit keaHToBaHus (dithering);

— BO3MOXHOCTb PaboTkl C OAHOKA-
HarbHBIMKU (MOHO), ABYXKaHANbHBIMK (CTE-
pEeOo) NN YeTBIPEeXKaHanbHbIMy LIAMN;

— 33NUCb CUHTE3WPOBAHHLIX CUIrHAN0B
H& AMCK B cTaHgapTtHom c¢opmate PCM
(Pulse Code Modulation) ¢ 3apasaemoit
LNUTENBHOCTLIO 38YYaHWS;

— UMKNUHECKOE BOCNPOW3BEAEHHE pa-
Hee 3anKUCaHHbIX CUrHANOB;

— CUHXPOHW3aUMA 3aNnycKa W OCTaHOB-
KM FeHepauuu, a Takke cornacoBaHue
¢ opMaTa gaHHbIX NPY COBMECTHOI paboTte
€ KOMNBLIOTEPHEIM 2HANW3aTOPOM CNeKTPa;

— BHeLLHee (CO CTOPOHLI ApYrMX MpO-

rpamm) ynpasreHye OCHOBHLIMKW GyHKLM-
AMKW FeHepaTopa ¥ NapamMeTpaMi CuHTe-
3UPYeMOro CUrHana;

— COXpaHeHue Bcex, 6e3 CKoNeHUs],
HACTPOEK TEKYLero ceaHca paboTw B cne-
umansHoM daine koHpUrypaumm ans ux
NOCNEAYIOUIEr 0 UCNONB30BAHUA.

MaHenb ynpaeneHWs reHeparopa cxe-
MAaTUHHO NOKa3aHa Ha pue. 1.

Jlns yCcTaHOBKKM NapaMeTpoB reHepupy-
€MOr0 CUFHanNa UCNoNL3YETCA OPWUFMHANb-
HbliA 3N1EMEHT YNpPaBneHns 1 MHAUKaLUY —
"Lindpoean naHens". YnpaeneHve reHepa-
TOPOM OCYLUECTBRETCR C NOMOLLLIO MEILLIV
MM AHANOTWHHOND MaHWUNynAaTopa. Ycra-
HOBKA 4aCTOTbl, amMnnuTyasl U casura ¢as
NPOM3BOAWTCSH NOAEKAAHO. LA yCTaHOBKM
3HaYeHUA napameTpa cnegyet HaBecTW
KyPCOp Ha TpeGyemylo Umdpy MHANKaTopa
M HAXATUEM NIEBOIA UMM NPABOIA KHONKK MbI-
WK YCTaHOBUTL HEOGXOAMMOE 3HaYeHWe.
Mpu 3TOM NEBan KHONKa YMEHbLLLIAET, a Npa-
Bas ysenwuueaeTt umcno. MNepecyet crap-
LWero paspsaga npoMcXoamT aBToMaTuHec-
K. KONneco Muilim paboTaeTt aHanormiHo.

HacTpoitka pexumos pa6oTsi
W YNpaeneH1e reHepaTopom

MaBHOE MEHIO MeHepPaTopa BhI3LIBAET-

CA ABOMHBIM LUENYKOM NIEBOA KHOMKM Mbi- §8

WK Ha MKOHKE B NEBOM BEPXHEM YIMYy OKHZ

nporpamMbl. Hixe npueeaeHsl HasHave-
HWUA NYHKTOB MABHOIO MEHIO NPOrPamMMel.

(MaBHOE MEHIO reHepatopa BKovaer £

B cebA nyHKTLI, NpeacTasneHHLIe B Tabn. 1.
Ha3aHauyeHue u PyHKLUM OCHOBHbIX 3ne-

MEHTOB NBHENW yNpaBJeHWR reHeparopa &

yka3aHul B 7abn. 2
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Nawens |
ynpasneHus b Nesan xHonka Mui.uu - Npasan xHonka Mu.mum_ .
angﬁ:a‘:cv HMameHurs pasmep naHenu — ABCAHOR —
GENERATOR | MOX
Mpoeepka sarpyark npoueccopa npu
_X Cnpﬂ:ra'rb ! 3a?ep|:|:m‘rb pabory i
YCTaHoBUTL HaCcTOTY NpaBoro KaHana
F-Lock qoa‘;:z':ﬂemma“ B KEHANAX YCTAHOBKA | 1o oi NEBOMy W COBOCHTS HANAMBHYIO
| <asy koneBaHni_ a_meh T
et Crepeonanopama . TR --- 3 =
A-Lock OpHoBpeMEHHAR B KBHANaX YCTaHoBKa | YCTaHOBMTE aMNnNuUTYQy Npascro kaHana
amnnuTyael paBHON nesoMy
Cwmewerune kaHANOB (B pesuMe
Mix LT “ MNomeHATL MECTaMW KaHans
- AMnnuTyOHAER MOOYNALUWA (pEXIMM s
e aMNNUTYAHON MOAYNALMKY
Bhiss BrnioveHwe hasosoroc casura Memay YCTaHoBUTL (ha30BbIi COBUr paBHBIM
KaHANaMM HYNIO U COPOCUTE Ha4BNBHYIO a3y
Start Janyer _ Buibop ayouoycTpoiicTea
NepernioyaeT HHAWKALWKD KaHaNos B VCTRHBEIMBRET CoMPmKORb o
L/R pexuMe pa3nent Y NapaMeTpLl KBHANCE B PEXUME
_ ? PASAGINLHOMO KANAHWA NBCTOTH! | pasnentHOrO kauams YacToTs!
s Brrovenune pexvma Kadaioyeicn Bbizoe MEHIO pEXUME Ka4aI0LUEeRch
weep HacToT YACTOTHI
3arnywuTe NEBbIA KAHAN W BITIIOYWTE
L Mute BarnylwmTe / BKNIOYATE NEBLIA Kakan %
0 SarnywwTs / BKNIOWTE 064 Ka 3arnyLuMTE OQWH KBHAN W BKIOHYUTL
Mute R arnywwms / BKNIWMTE p—— l Sarny;uum NPaBbIA KAHBN WU BKNIOYMTL
Multi MHOTOTOHOBLIA pEXtM | CricoK 4acTOT MHOTOTOHOBOTO PeXUMa
o + obi Habop HacToT B CNHUCOK 3aMenuTL HE6Op YacToT B CrMcKe
HkoHka B
i Mokasats Tuenb ynpasneHua o | Mnaetoe Mek

* @yHKLo “CTepeonaHopamMa’ BKINOHEIOT KNUKOM Ha uaobpaweHwy ceeToauoaa cneea

ot kHOMku A-Lock (cMm. puc. 1).

** OYHKLMIO "AMNIATYAHEA MOLYNALMA" BKMIONAIOT KIMKOM Ha M3oBpaxeHu CBETOaMOAA cnpasa or

KHOMKM Mix

2'* _ nnsi usmepenus napa-

Az Setect Outpul Audio Device & Buffer Size

? X1 metpos 24-paspsaHbix 3BYKO-

SE.0 kHz 16 bat
8.2  kHz 16 bit stereag Buffers

1 s0.0  kHz 16 bar stereo

L 15,0 kKHz 16 bir sterec :
44.1 kHz 16 bat stereo —d Table Size
32.0  KH: 16 bat stereo Oscillators
22.05% KkHz 16 bac

Sound Elasrer Audigy - Kernel Streaming :J

sterec 4] lemel Streaming @

32 * 15.0 ms

steree | OK  Cancel

BbIX YCTPOMCTE.

MyHkT Mexio Oscillators 3a-
DAeT YUCNO reHepaTopoB, CUH-
XPOHHO M3MEHRAIOLLMX CBOID Ya-
cTOTy. 370 BeCcbma yAO6HO nns
213 | OLICTPOrO M3MEPEHUA amnu-

e TYAHO-YACTOTHOI XapakTepuc-
= TUKM (C NOMOWBIO CNEKTpanb-
HOFO aHanuaartopa). bonbiiee

Puc. 2

OkHo "Beifop aynvoycTpoiicTea U ero
XapaKkTepnCTUK” W306paXEHo Ha pUc. 2.

HacTtoty AMCKpeTMIauun 1 pa3psa-
HOCTb A3HHBIX BLIOMPAIOT B 33BUCUMOCTU

i OT nocTaeneHHoW 3apadn. Konuyecrso

. v pasmep 6ydepoB — No OTCYTCTBUIO NO-
Mex (uwenykos). OBbivHO GONbLIKMIA Cym-
» MapHbiil paamep bydepa rapasTupyer ka-
YECTBEHHbIN 3BYK, HO 3aMEANSIET PeakLMI0
Ha perynupoBKy NapameTpos CUFHana —
§acToTy. amnnutyay, ¢dasy v ap. Npw BoI-
fope B KauecTee YCTPOWCTBaZ NyHKTa
. Output to File curHan sanvceiBaeTCs Ha
OMCK B BUAE CTaHOAPTHOFO CTEpeodOoHn-
ueckoro sonHoesoro (wav) daina. B atom
¥ cnyvae BMecTO pasmepoB Oydepos yka-
§ 3blBAETCA ANMTENBHOCTL (duration) agyya-
s HWA daina.

3 MNyHkT merio Table Size 3anaeT kayecT-
* BO NPEACTaBNEHUS CUHYCOMAANBHOIO CUr-

Hana, Hanpumep:

2" — noaxoaMT ans newessix 16-paa-
¥ PAOHBIX KaPT;

2'' — pocratosHo Ans GONLLWKMHCTBA
16-paspRaHbLIX KapT;

yucno obecneuusaer Gonee
BLICTPLIE U TONHLIE U3MEPEHMS,
HO 1 Tpebyet 6onee GeICTPOR MaLLMHBL.

CoBeT: ecnu Ball KOMNLIOTEP C/MLL-
KOM MEANEeHHbIH [NA CUHTE3A CNOXHOIO
CUrHana B PeanbHOM BREMEHU, 3anuiumuTe
COOTBETCTBYIOLWMIA aiin Ha auck (KnaBu-
wu "Ctrl"+"S"), a 3arem BOCnpoOU3BOAMTE
ero, otmetue nyHkT Wave File e asrom
MEHIO U HAX@B Ha KHOMNKy Start.

OcoGeHHOCTH peann3auum
OTAEbHLIX PEXUMOB

OpHO M3 BaxHbIX TpeGoBaHWA K KOM-
NLIOTEPHOMY FEHEepPaTopy — HaWMEHbLLWE
3aTparbi BPEMEHWN LIEHTPANLHOFO Npouec-
copa. 310 COBEpLIEHHO HeobBXxoamMo, No-
CKONbKY OfHOBPEMEHHO NpenycMoTpeHa
pabora B peaibHOM BPEMEHM ELIE W ABYX-
KaHaNLHOro KOMBuHMpOoBaHHOro npubopa,
KOTOPbLI COOEPXUT aHanusarop crnexTpa,
ocuunnorpad, wacroromep, $asoMmerp,
BONLTMETP NOCTOAHHONO W NEPEeMEeHHOro
TOKa, WBMEPUTENE WYMOB M HENWMHEWHBLIX
UCKaXeHWH, MOWHOCTH, NNOTHOCTW amMn-
JUTYAHOIO pacnpeaeneHus BXOAHOMo cur-

Hana, Takke pai3paboTaHHbLIX 3BTOPOM.
Ons yckopeHus paboTel ynpasnsioulein
NPOrpaMMbl reHEPaTopa B Hell NPUMEHEH
TabnNU4HLIA CUHTE3 CUHYCOUAANLHOMO CHF-
Hana B CONETAHUM C NIMHENHOW MHTepNoNs-
umeil mexay yanamu tabmaubl. JononHu-
TENLHO NPEeAYCMOTREHA BO3MOXHOCTL M3-
MeHeHus paamepa 1abnuusl B 3aBUCUMOC-
M OT TpebGyemoii TOYHOCTKU NpefcTasne-
HUSI CMHYCOWOANLHOFO curHana. Pazmep
Tabnuubl CUHYCa 33426 TCA B AManaaoHe oOT
2'° no 2%° anemenToB Ha Nepuog, hakTrue-
CKW CTPOMTCH TONMBLKO OAHS YeTeepTas ee
4acTe. Bce pecypcOemKue BbNHMCNEHUA
NpY CUHTE3E CUIHANOB B FEHEPATOPE Bhi-
NOMHAIOTCH B LUENOYUCNEHHON apudmMeT-
Ke B peansHOM Bpemenn. B peaynsrate
NPeANPUHATLIX MEP CTENeHb 3arpysky
UEeHTPanLHOro npoueccopa npu pabore
FEHEPATOpa B PEXWME CMHTE3d ABYXTOHO-
BOFO CUrHanNa He NpeebilaeT 7 % Ha BEChb-
Ma M BeckMa CKPOMHOM NPOLECCOpE
P-166. MakcumanbHbiii 06LeM onepaTve-
HOM namsTy, Tpebyemelit AnA paboTtw ca-
MO NPOrpamMMbl, He NpeeLiaeT 4 M6.

CrpyktypHas cxema Bnoka cuHTesa
curkana npeacTaBneHa Ha puc. 3.

CuHTE3 CHMrHanoBe kavaluleiics YacTo-
Thl B AAHHOM Npubope ocywecTsnsercs
pasgensHo No KaHanam, Peanu3oBaHbi
cheagywwme LUMKIUYecKue 3aBUCHUMOCTH
HaCTOThl OT BPEMEHM:

— MpAMaA — YACTOTa YBENWYMBAETCHR
CO BpEMEHEM;

— 0BpaTHas — 4acTOTa YyMEeHbLLIaeTCs
CO BpEMEHEM;

— TpEeYronbHas — NOCNeA0BATENLHAN
KOMBU1HaUMA ABYX NPEAbAYLINX PEXUMOB.

Bce Tpu BbilLEO3HaYeHHbIX cnocoba
MOIYT OCYWECTENATLCA B IMHEHHOM MK
norapudmuyeckom Maclutabe BpemMeHu.

B cneupansHOM pEXMME Kauyaiowencs
4aCTOThl OAHOBPEMEHHO MCNOML3YETCA A0
100 ocumMnNATOROB, CUHXPOHHO M3MEHRAI0-
UMX CBOHO HACTOTY OAHWUM U3 TPeX yKasaH-
HbIX BhilLe cnocoBOB B NUHEHHOM Mac-
wrabe BpemMeHV U PACNONONEHHLIX PaB-
HOMEPHO B 33/1aHHOM AWAanaaoHe YacToT.
DanHblil pexvm npenHasHaveH ans GuicT-
POIro USMEPEHWA aMNNTUTYAHO-YACTOTHOW
XapaxKTepuCTHMKX UCCNefyeMblX yCTPOHCTB
C NOMOLLBIO CNEKTPAanbHOMO aHanuaaropa.

Apu udpoBOM CyMMUPOBaAHUK CUIrHa-
JI0B, KaxK Mexay KaHanamu, Tak U B cnyqae
reHepaum MHOrOTOHOBOFO CUHYCOMAANk-
HOr0 CUrHana, NPeaycMOTpeH PeXuM aB-
TOMATWYECKOr0 O paHWNEHWRA 331aBAEMO
aMNNUTYABl OTAENbHBIX KOMMOHEHTOB. 3TO
noasonseT u3bexarts nepenonHeHus und-
POBOI pA3PAAHONA CETKK NPY CyMMUPOBa-
HWUW U, KaK CNeficTBMe, BO3HWKHOBEHWUS He-
KOHTPONUPYEMbIX MCKaXeHW BLIXOAHOMO
curtana. Npw oTkoveHn pyHKuMK aBTO-
MaTUMECKOrNO OFPaHUyeHns amnnuTyabi
NepenonHeHWe Takxke He AONYyCKaercs,
HO CUrHan Ha BLIXOOE MEHEepPaTopPa MOXET
NpUHUMaTL GOPMyY OFpaHUYeHHON CUHYCO-
WAl PENYNMPYEMON aMIIUTYALL. TaKkoi pe-
MMM NO3BONKET MOIENWPOBATL NPOLECCHI
OFpaHWyeHus, NPOMCXOAAUME B Pasivy-
HbIX YCHUNUTENbHBIX TpaKTax.

JnA cuHTE3a LWYMOBBIX CHMrHanoB MC-
NONL3YETCH FEHEPATOR NCEeBAOCNYHaNHBLIX
Yucen, Peannayrowmii NMHeMHLIA KOHIpY-
BHTHLIN MeTOA C OcHOBaHWeM 2%, Mepuon
KOPPENALMKM reHEPUPYEMOTO LLIYMa NPeshbi-
LWaeT [iBa Haca HeNpepoLIBHOI paboTte npu
yacrore avckperuzauim 48 kl'u. lenepatop
ncepaocny4anHbx Yucen cbpacsisaerca
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B MCXOAHOE COCTORHME NPY KaXAO0M Haxa-
UK HB kHonKy Start. Npu rexepauwu Geno-
ro wyma ¢ paBHOMEpPHLIM pacnpeneneHun-
€M N0 aMNIMTYaEe MCNONL3YETCA OAMHOM-
HaA NOCNeAOBATENLHOCTL NCEBAOCAYYaii-
HBIX Yucen. Npu rerepauvy 6enoro wyma
C HOpManeLHEIM pacnpegeneHueM No amn-
NUTYOE KaXAblid OTCHET BLIXOAHOMO CurHana
BLIMUCNABTCA KaK CYMMa BOCBMU MCEBLO-
cny4anHbix Yucen. MNonyyaembiii npy 3ToM
curHan uMeeT aMNNMTyaHoe pacnpeaene-
Hue, 6BNK3K0e K HOPMANBHOMY.

Ans reHepauMy pPO30BOrO LWyma, T. €.
WYMB CO CNEXTPanbHOM NNOTHOCTbIO, 06~
paTHO NPOMNOPUMOHA/IBHOIA HacToTe, Npu-
MEHEH Tak Ha3biBaeMbiil anroputM Bocca-
Makkaprthu (Voss-McCartney) [3]. B ocHo-
BE 3TOM0 METOOA NEXWUT CyMMWUPOBaHWEe
pAsa ucTouHMkoe 6enoro wyma B nocneao-
patenbHo Gonee HuM3kMX OkTaBax [4].
B onuckiBaEMOM reHepaTope CymMupyeT-
cs NOCNeAoBaTeNbHOCTE M3 32 Takux uc-
TOYHWMKOB C OKTABHO NOHMKAKOWIEICH yac-
TOTOIA, HAYMHaNA C YaCTOThL AMCKPETHM3aLMU.
Takum , AMaNasoH YacToT, B KOTO-
POM BLINONHAETCA 3ABMCUMOCTbL CIeKT-
paneHoi NNoTHoCcTW Buaa 1/f, cocraenser
31 oxTaBy, nepekpLIBas 1 3BYKOBYHO, U WH-
¢pa3seykoeyio oGnacTi. 3ToT anroputm 06-
nagaeT BecbMa BbICOKOW NPOW3BOAMTENb-
HOCTBIO ¥ OBecneyuBaeT YacTOTHYIO 3aBU-
CUMOCTb CIIEKTPAILHOM MAOTHOCTH BbiXOA-
HOFO curHana, 6nm3kyio K uaeansHo (1/f).
OTknoHexme (ouddepeHumansHas Henm-
HEMHOCTL) yCpeaHeHHOR YacTOTHOR 3aBu-
CUMOCTU CreHepUpPOBaHHOMD TakMM CNoCo-
6GOM CurHana oT NPAMOIA NMHAK HE NPEBLI-
waer 2 ab, 4TO AOCTATOMHO ANA MHOrMX

NPaKTUYECKUX NPUMEHEHWH, HanpuMmep,
ANA M3MEPEHMA 3NEKTPOaKyCTUYECKUX na-
pameTpoB rpoMKorosopuTened [5].

Ans reHepauym 6pOYHOBCKOrO Liyma,
T €. WyMa CO CNeKTpanbHo NNOTHOCTLIO,
06parHO NPONOPUMOHANLHON KBaAPaTY Yac-
TOTh!, MCNONBL3YIOTCA UCTO4HMK Genoro Wwyma
1 undpPOBOH PEKYPCUBHLIA DUNLTD HK3KOIA
HACTOTHI ¢ KPYTWM3HOW cnana 6 ab Ha okTasy.

Mo ymonuaHMIo Wym reHepupyeTca pas-
OensHO no kananam (pexwum "Crepeo”).
Mpy YCTGHOBKE Ha MHOMKATOpE PAasHOCTW
a3 NONOXKVTENLHOM BENWHWMHLI Ha BbIXOA
060Mx KaHanoB NOCTynaeT MOHOGOHUYEC-
KUiA LUYMOBOI CUIHAN, NPW OTPULIATENBHOM
pa3HOCTU (ha3 Ha BLIXOA KAaHANOB NOCTYNaeT
NPOTUBOMAIHLINA LLIyM.

MpakTuyeckue BO3MOXHOCTH

KOMNbIOTepHLIE aHaN0rM aHHONO FeHe-
paTopa 3BYKOBLIX HacTOT, KOTOpLIE MOFMM
6bi CONEpHU4ATL MO KA4ecTBY CUHYCOW-
LAnbHOrO curHana, Habopy (yHKUMA K
ynobcTey paboTel, aBTOpY HEM3BECTHLI.

MpumerHeHve B KOMMblOTepe 16-pa3-
PAOHBIX 3BYKOBLIX KapT cpeaHero knacca
MO3BOMKET NONYYUTL KO3DDULIMEHT Hemm-
HEWMHLIX M UHTePMOAYNALMOHHLIX MCKaxXe-
HMI CUHYCOWOANLHONO BLIXOOAHOMD 3EKT-
PUNECKOrO CUNHANA FeHepaTopa He Xyxe
0,002 %, oTHOCWTENLHYK HecTabunb-
HOCTb M TOMHOCTb YCTAHOBKM HacTOThi HE
xyxe 10°. Takum 06pa3om, B 3BYKOBOM
AnanasoHe 4acToT AaHHbI reHeparop He
YCTYNAeT N0 Ka4YecTBy CUrHana OYeHb He-
NNOXOMY NPOMBLILLNEHHOMY FEeHEeparopy
F3-118. Ucnons30BaHWE B KOMNLIOTEPE
BbICOKOKAYECTBEHHLIX 24-pa3psaiHbiX 3BYy-

KOBbIX KApT € paboyei HacToTOoN AUCKPeTHU-

3aumm ao 200 kMy (Hanpumep, [6, 7]) nos- &
BONAIET CUHTE3WMPOBATL 3BYKOBOW CUHYCO- 3

MaanbHbIA CUrHAnN, NPEeBOCXOISLLUMIA CUT-

Han reneparopa '3-118 no scem napame- ¥

TpaM, KpoMe, ObiTb MOXET, TONLKO BENU-
YMHBI BLIXOAHOW MOWHOCTH. B pexume
Kayaluleics 4acToTel paspaboraHHbiA
FEHEPATOP BO MHOrUMX clyvasx cnocobex
3aMeHuTb Takol npubop, kak PM3-124.

B cBS3un € TeM YTO ONUCLIBAEMbIA TEHE-
paTop ABARKETCH ABYXKaHANbLHLIM, TO, O4e-
BUAHO, OH MOXET 3aMeHUTL CPasly ABa Tpa-
AMUMOHHBLIX  (anNnapaTtHbix) reHeparopa
B K&XXOOM M3 pexumos. Hanmuve aByx He-
3aBUCUMBIX KaHANO0B C PeryNupyemoii paa-
HOCTHIO a3 mMexay HUMKM NO3BONSET WC-
NONL3OBATL MEHepPaTop NS HACTPOWKK
W noBepku ¢Ga3oMeTpoB MHGPa3ByKOBOIo
W 3BYKOBOIO AMana3oHOB. 3A6Ct AaHHbIMA
npUBOP MOXET YCNELWHO 3aMEeHUTL Kanu-
Gpatop ¢a3ul Tuna @©1-4, aHauUMTENBHO

NOCNEAHWIA NO TOYHOCTH yCTa-
HOBKM BENMYMHL Ha3aosoro caevra.

Mpu reHepaui BOCHMY HE3ABUCMMBIX TS

kxonebarensHbIX NPOUECCOB Ha KaXabiA Ka-
Has ONUCLIBaEMbIN NPUBOP 3aMeHReT cpaay
16 oTneNbHLX FreHepartopos, paboTalLx
Ha OBe pasfenbHbie Harpyak. MHOroToHo-
BhIiA pEXUWM NOIBONRET NEFrKO MOAENUPO-
BaTk C/OXHbLIE COCTABHLIE CUrHANK NS Ha-
CTPOWAKKM M NOBEPKU M3MEPUTENER Henu-
HEMHBIX U WHTEPMOOYMALMOHHBIX WCKaxe-
HUWIA 3BYKOBONO W MHGMPA3BYKOBOrO avana-
30HOB. MNoao6HbLIE NPOMbILLNEHHbIE reHepa-
TOpbi ABTOPY HEMIBECTHLL.

B pexume cuHTe3a WyMOB 3BYKOBOFO
OManasoHa YacToT pa3paboTaHHLIA reHepa-
TOp B BOMLWKWHCTEE NPUMEHEHWIA BNONHE
MOXET 3aMeHUTE Npubopsl M2-37 u M2-47.

Pa3paboTaHHuii UMGPOBOA ABYXKaA- @&

HaNbHLIA FEHePaTop CUHYCOWAANBHBIX,
NPAMOYrOfbHBIX 1 LLYMOBLIX CUFHANOB 38Yy-
KOBOW 4aCTOThI NO3BONSET CTPOWUTE 3KOHO-
MUYHYIO M KOMMAEKTHYIO WM3MEPUTENLHYIO
na6oparopuio, 06nanaoLLYI0 B TO Xe Bpe-

MA BLICOKMMW METRONOrMYeCKMMU Xapak- §

TEPUCTUKEMM, OTPaHUYEHHBIMK TONBLKO Ka-
HecTBOM UCTONL3yemoro LIANM,

JMTEPATYPA

1. Wmenés 0. A. ABTOMATUIEUMS HEYSHBIX
uccnenosanmii. — <http://shmalyoff.nm.ru>,
<http://shmelyoff by.ru>, <http://shmelyocff.
narod.ru>, <http://www.cnt.ru/~shmelyoff/>.

2. ®ponca A. B., ®ponos . B. Mynstume-
Ava ana Windows. — M.: OQuanor-MADN, 1996.

3. DSP generation of Pink Noise. — <http://
www.firstpr.com.au/dsp/pink-noise>.

4. VossR.F. and Clarke J. 1/f Noise in music:
music from 1/f noise. — Journal of Acoustic
Society of America, 1978, Ne 1, p. 258—263.

5. TOCT 16122—87. TpOMKOrosopuTent.
MeTtoabl U3MepeHUA INEXTPOAKYCTUHECKUX Na-
pameTpos.

6. LynxTWO-B, Multichannel Audio Reference §
Interface. Lynx Studio Technology inc. — @&

<http://www.lynxstudic.com>.
7. Juli@. High quality 24 bit 192 kHz stereo
Audio/MID} interface with swappable /O socket,

Ego Systems Inc. — <http://www.esi-pro.com>. &
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Kapaoke Ha koMmnbloTepe
A. FOPSIYKHH, r. Kpnutbim Yensaburnckoii obn.

MPUXOA0M NETA W3 PACKPHLITBIX HACTEXb
OKOH 4YaCTO AOHOCATCH NONYNSpHLIE
ens-
Kapaoxe, uHTepec-
HBiA W THOGUMBIA MHOFMMM BMA [ocyra.
Mpwaymanu a1y 3a6aBy, Kak M3BECTHO, K30~
GperTarenbHbie ANOHULL. C MX nerkoii pyxu
0Ha PacNPOCTPaHUNACH NO BCEMY MUDY.

Mogxmoyve MukpodOoH, NpUCTynanTe
K NpOrpaMMHoii HacTpovike. Beiaeas cuc-
TEMHLIA MUKLLEP, OKHO KOTOPOro NokKasa-
HO Ha puc. 1, yCTAHOBMTE Xenaemyio
FPOMKOCTb BOCNPOU3BEAEHUA BOCNPUHU-
MaemMiX MUKpoQOHOM 3BYKOB. ECnm faxe
NPy YCTaHOBKE PErynATOpa Ha MakCUMYM
POMKOCTE KEKETCA HEJOCTAaTONHOW, cne-

L

3oy M pogor
" Banenc
et B
. rp

[JBoxn [CJBesa

Puc. 1

Il.m TOro 4To6kbl NeTh MobuMble NecHu
nop OPKECTPOBYID My3blKY B KOMNaHwu
Apysel, coecem He 06a3aTensHo npuob-
PerTaTs A0POroCTORLLMIA AOMAELUHWIA KMBO-
Teatp unu DVD-npourpeiearens ¢ ¢yHk-
umei kapaoke. NpuHUMAas BO BHUMaHWE
YHUBEPCANLHOCTE KOMNLIOTEPa, MOXHO
6e3 0COBbLIX YCHNWI OCHACTWTL Kapaoke
nomawHni MK,

Dnsa atoro notpebyercs 3ByKOBan Kap-
Ta (crepeogoHuyeckas wnu dopmara
5.1) ¢ MukpodoHHEIM BXOAOM. Bmecto
HEe MOXHO MCMONL30BATL 3BYKOBOWM KO-
Aek cravaapta AC97, MHTErpUPOBaHHBIA
B moGYyi0 COBpEMEHHYI0 MaTepUHCKYIO
nnary. Kpome Toro, noHanoburcs Mukpo-
GOH — 3NeKTpPeTHBIN, AWHAMUYECKWIA,
JIEHTONHBIA MNW KOHAEHCATOPHEIA. OnTu-
MaNbHLIA, HA MOW B3rMAA, BapWaHT 3a-
KNOYAETCA B MCNOMBL30BaHMKN AMHaMWYe-
cxoro muxpodoHa. MNpu NOKYNKe peko-
MeHAYI0 cpaly obpaTWTe BHUMaHWe Ha
npunaraemsbit K Mukpogony kabens. Ero
BJwHa pomkHa GbiTb [OCTATONHOR ANA Ne-
HWA HE TONMBbKO 33 KOMNLIOTEPHLIM CTO-
NOM, HO U Ha BO3MOXHO Gonbwem pac-
CTOAHWM OT KOMNBIOTEPA.

Noaxnioumre MUKPOGDOH K CUCTEMHOMY
Gnoxy koMnbioTepa. HyxHoe rHesno Haxo-
AMTCA Ha ero 3aaHe# naHenwn. Ha nepep-
HEe# NaHenn COBPEMEeHHBIX CUCTEMHbIX
6Gnokoe MMKPOGOHHLIR BXOA HacTo AyGnm-
pOBaH, YTO CO3A3eT Heocnopumoe yaob-

MUKPOhOHA.

CraHpaptHein wrekep (jack) Mukpo-
doHa wumeer, Kak npasuno, puaMeTtp
6,3 MM, a rHeano MUKPodOHHOTO BXOAA
3BYKOBO#M KapTel paccuMTaHO Ha NOAXIo-
YeHue wrekepa minijack AvameTpom
3.5 mm. MoaTomy notpebyetca npuobpe-
CTH CNEUMANBHBIA NEPEX0aHVK.

one THKTE AIBHbE: AP ase TRbE MUk podeH

KpoiiTe B okHe "Kondurypauw 3aBykoBOro
ycTpoiicTtea AC97" nokasaHHYIO Ha puc. 3
3aKnaaky "3sykoeoil addext” u Ha naHe-
1 "Kapaoke™ oTtMeTeTe nyHKT “Moaasne-
HUWEe ronoca”.

Eue oauH BapuaHT peanMsaummn kapa-
OKE Ha KOMNbIOTEPE COCTOMT B YCTaHOBKE
NporpaMMHOro kapaoke-nnediepa. K mx
yucny OTHOCHATCH, HanpuMmep, vanBasco's
Player <http-//www.vanaateo.com> ]

oke GALAXY Player. CnocobHocTubio
npourpuaam Kapaoke-darinsl HaneneH
¥ nonynapHeid Winamp, Coaparenu atux
NPOrpaMmM OCHACTAMK X PA3NUYHBIMKU A0~
NOAHUTENBHBEIMK (DYHKUMAMK, HANpUMep,
BO3MOXHOCTBIO M3MEHEHUA TeMmna U TO-
HanbHOCTKM menoavu. fMpepycMoTpeHo
M COXpaHeHWe CNOB NecHW B TeKCTOBOM
¢dopmare ans nocneaylowei nevyatu Ha
Gymare.

MoMUuMo NPOrPaMMHONO  Kapaoke-
nneiepa no TCA My3blKanbHLIE Ka-
paoke-daiine. OHM UMEIOT paclumpeHue
UMEHW .kar ¥ QOCTYNHB! ONA CKaYUBaHWUA
B MHTepHeTe, B TOM 4YMdCne Ha caiitax
<http://www.karaoke.ru> un <http://
www.karaoke.nm.ru>. Mo crpyxrype
karaoke-daiink cxoxu c ¢ainamu Gop-
mata MIDI. Ho, KpoMe My3bIKANbHOW WH~
dopMaLIMK, B HUX TexcTosan
nopoxka. NneAep CUHXPOHHO C Menoaver
BLIBOAUT CNOBA NECHWU Ha 3KPaH MOHUTO-
pa. B npuHumne, MCnonb3ya cneumansHoe
nporpammHoe  obecnedenuve, nGOK
MIDI-daiin moxer GbiTe npeoGpazosaH
B karaoke-dcpaiin.

MoxHO wucnonbao-
eatb ¥ gucku DVD-
Karaoke, swinyckaemuie
AnA GLITOBLIX AOMaLUHWUX
KuHoTeaTpoe u DVD-
npouwrpuiearenei. OHu
aanucadsl B ¢dopmare
DVD-Video 1 cogepxar

. el B T

cGOpHUKKM NONYNAPHBIX
MENoauii C Ha3BaHUAMMK
spoge “100 xutoB™. Ta-
e KME AMCKM MOXHO C YC-
. e NexoM NpourpLBaTe Ha
, KOMNbIOTEPE, Hanpu-
MEp, C NOMOLWLIO Npo-
rpamMmyoro DVD-nneie-

‘e pa PowerDVD (cm. Moo

Mﬂwﬁum

3 : crareio "LomalHunii Te-
atp” Ha KomnbioTepe”

Puc. 2

OYeT HAXaTb Ha IKPaHHYID KnaBuy "Ha-
CTPOiik1", OTKPLITE OKHO, U30BpaxeHHoe
Ha pUC. 2, ¥ OTMETUTbL B HEM NYHKT “Mic
Boost” (MUKPOGOHHLIA YCHNUTENL).
3areM ycTasoBuTE NpPUKNaaHOE Npo-
rpamMmHoe obecnevesne. B npocteiiwem
BapuaHTe A0CTATO4HO MOGoro NporpamMm-
HOro ayauonneiiepa, Hanpumep, NpPoMr-
poisatens Windows Media Player. C ero
MOMOLLBI0 MOXHO BOCNpOM3BOAMTL MO-
HpaeuBwmecs MP3, WMA u gpyrue ayon-
odaiinel. YTobbl 3aMylWwKTE 3BY4aHUe
OPVrMHansHOMW BOKANLHOW NapTvK, OT-

B "Paamo”, 2006, Ne 6, c.
32). Mns Hnx xapakrep-
| HO oToGpaxeHue cnos
| necuu Ha ¢oHe OuHa-
: ; MUYHOTO  BMOEOPRAa
; B OTNM4ME OT KOMNbLIO-
--‘ TEPHOro Kapaoke, rge
AEeMOHCTpauMs  Cnos

NPOMCXOAUT Ha CTaTUy-

HOM dore. Ho Ha Takux

OucKax He npeaycMor-

peHa BO3MOXHOCTb U3MEHATbL TEMM U TO-
HanbHOCTKM Menoauu. TONbKO He nyTaiite
aTM [AMCKM C Kapaoxe-OMCcKaMu Ha
3000 neceH, BXOASLMMKA B KOMNNEKT OO~
MELLUHMX KMHOTEATPOB M MY3bIKankHbIX
LIEHTPOB NPOW3BOACTBA KOPEeHCKMX hupm
Samsung u LG. Mx HeBO3MOXHO BOCNpO-
M3BECTU C MOMOWLID KOMMbKOTEpa no
NPUYUHE NPUMEHEHUA CNeunanbHOro Ko-
AMpOBaHKUA MHPOPMALIMK.
Ha ocHOBe BCEro cka3aHHOro MOXHO
Ge3 ocobuix TRYAHOCTER peanu3oBaTh Ha
KOMNbloTEpe (GYHKUMIO Kapaoke, TeXHW-



rponc tea ACHT

Ko HfI_‘-ul VPAaUMA IBYHOBOIO YC

=} Tlpasxa
PErYMPOBKS YCHASHAA

YECKW HU B YEM HEe YCTYNAIOLYI0 SHaNno-
MYHON YHKUMM JOM3WHWX KUHOTEaT-
pos, DVD-npourpuiBaTeneil 1 MysoiKans-
HLIX UeHTpOoB. MO 3KCNAyaTauuoHHBIM
BO3MOXHOCTAM KOMNBLIOTEPHOE Kapaoke
noKa ycTynaeT peanus3oeaHHOMY B GbiTo-
BbiX ayAuocUcTEMax, pa3paboTyvky KO-
TOpLIX NpeanaraoT noTpebureno Bce Ho-
Bbi€ 1 HOBbIE ONUMK.

3vo, Hanpumep, ronoc convcra, 3a-
NUCaHHLIA B OTAENLHOM Kanane, rpom-
KOCTb KOTOPOr0 MOXHO U3MEHATL He3a-
BUCHMMO OT MPOMKOCTH SaKKOMNaHeMeHTa.
MNpegycMmoTpeHo aBToOMaTUYecKoe Bbi-
KNIOYEHUE FONIOCa CONUCTAa B MOMEHT Ha-
4ana neHus a8 MUKPOGpOH M BRIIOYEHWE
€ro, Kak TONbKO Bbi cAEnanu nayay. Cioaa
X€ OTHOCATCA BO3MOXHOCTb NeHus Oya-
TOM, GOHOBLIA G3K-BOKAN, PEXHUM KOH-
KYpCa C BLICTABNEHWEM OLEHOK, ayauo-
adpdexTel "annogucMeHTbl”, "axo”. Ocra-
eTCA HaAesaTLCA, 4YTO NPOrpamMMHoOe
obecnevyeHne n MyabikansHele Gopmartsi
ans komnetoteproro Karaoke Gyoyt co-
BEPUWEeHCTBOBATLCA.

Puc. 3

Penaxrop — A. Jonrii, CKDHHLIOTI — BETODA

NMpumMmeHeHne MUKPOKOHTPOJIJIepOB
cemencTtea ADuC70xx

n. PEObBKUWH, r. YneaHoBCK

Moayns LLAN

B MK ADUC7(0¢ pasuHbix MoaduKkaLmii
MMEIOTCA 10 YeTbipex 12-paspaaHbix MOgy-
neit LIAN, kaxapiil U3 KOTOpbIX MOXeT pabo-
TaTb Ha HArPY3Ky C 8KTUBHLIM CONPOTURNE-
Huem He meHee 5 kKOM 1 eMKOCTLIO He Bonee
100 n®. Bpems yCcTaHOBNEHMA BbIXOOHOMO
HanpsxkeHns — 10 mxc. MuHMManNbHOE Ha-

HyneeoMy Kogy) pasHo Hymo. Maxkcumanb-
Hoe (xog 4095) moxet bbb BwibpaHo pas-
HbIM HANPSUKEHMIO HA BLIBOBE Vier (2,5 B npu

HWe nuTaHus). JiuHeinocTs LIAMN Heckonbko
YXYALWAETCR HA HAANLHOM U KOHEYHOM Y4a-
CTKax XapakTepuCTUKX Npeobpa3oBaHuA B
wHTepeanax kogos 0—100 1 3995—4095.

MOHWTOP HaNPAXEHWS NUTaHUA

370T yaen cneaut 3a TEKyLUMM 3HaYe-
HHEM HaNPAXeHKs Ha BuiBoae IOVDD ure-

paBHbiM 2,79 unm 3,07 B.

Komnaparop

Bxoaw BcTtpoenHoro 8 MK xomnaparo-
pa HanpsxxeHun o6bearHeHb! CO BXOAAMMW
nByx kawanoe ALM. Beixog komnaparopa
moXeT ObiTb NPOrpaMMHO  NOOKMONEH
K KOHTpONnepy npepbisaHuii, exoay MM,
yany 3anycka AL, a Takxe coeaMHeH C
BuieogoM CMPOUT. CumellieHre HyNns Kom-
naparopa He npessiuaeT 15 MB npy wm-
puHe 30HbI rucTepeauca 2...15 mB. Bpemn
peakummn — He Gonee 1 MKC.

Moaynes LM

OcHoBHOE HasHavYeHWe 3TOro Moay-
na — GOpMUPOBAHKME CUrHanoe ynpasne-
HKA MHBEPTOPOM AN NUTaHWA TpexgasHo-
ro aneKTpoABUraTens. Ha wecTty Buxoaax
OH BbIAAET TPKH NApLI MOAYNMPOBAHHLIX N0
LUMpKHe (CKBaXKHOCTHU) MMMYNLCOB.

CKBRXHOCTLIO K2XO0H Napsl CUrHaNos
MOXHO YNpasnate pasgensHo. OauHako-
BbIMM ANA BCEX TPex Nap nporpaMMupyoT-
C$1 4acTOTa NOBTOPEHUA UMMYNLCOB U ONU-
TENLHOCTb 3AWMTHON Nay3bl MEXAy OKOH-
YaHWeM OOHOMO U3 UMNYNLCOB Napbl U Ha-
YaNIOM KOMNNEMEHTaPHOTO emy.

BasoBoil gna NporpaMMUpoBaHns na-
pameTpos LLIMM cRyxuT TaKToBas YacTora
Anpa. CKBaxHOCTb Nap CUrHanos 3a0aioT
B 16-paspsaxbix pervetpax MMR. Oxa mo-
WEeT uameHaTsCA 0T 0 % (HeT uMnynesca) no
100 % (HeT nayaw). MakcumanbHas 4acTo-
Ta UMIMYNsCoB — 1/4 TaKToBO#M YacTOTH AR~
pa, MuHMMansHas — 1/131070 aroit senu-
YuHbl. JNMTENbHOCTD 3aLLMTHON Nay3bl MO-
XET NpUHUMAaTE 3Ha4veHun ot O no 2046 ne-
PHMOOOB TAaKTOBOW 4aCTOTH AAPA.

Kaxabii 13 LUecTW BLIXOQOB MOAyns
LLIMM moxeT GbiTb NPOrpaMMHO OTKIIIONEH,
8 BLIXOAHLIE CUTHaNbL! M0G0 U3 Nap MOXHO
NporPaMMHO NOMEHATL MecTamu. Mpeayc-
MOTPEHO TAKOKE NPOrPaMMHOE BKJIIOHEHUE
BbLICOKO4YACTOTHOIO 3anQNHEHWA reHepu-
PYEMbBIX UMIMYNECOB, YTO OGneryaer rane-
BaHWYECKYIO Pa3BA3KY MUKPOKOHTpONNepa
OT yeneit ynpaBneHus 1 NUTaHua Aevrare-
NA C NOMOLLBIO BLICOKOYECTOTHLIX TPAHC-
¢dopmaropos. Mpu TaKTOBOMK 4acToTe AApa
44 Miy 4acToTa 3anonHeHua MOXeT GbiTb
o146 kfupo 11 Miu

CKBRXHOCTb MMIMYNbCOB MOXHO U3Me-
HATL OAMH MW ABa Pa3a 3a Nepuoj NoBTo-
perusn. Bropoe waMeHeHne, €cnu OHO 3a-

AAHO, NPOMCXOOMT B CepeavHe neproaa,
NTO [aeT BOSMOXHOCTL FeHepupoBaTh

o CUHXPOUMNYNLCA. JINMTENbHOCTL BHYT-
PEHHEro UMMYILCa — NPOrPEMMUpYeMasn.
Curxan, nopaHHbA Ha Bxon PWMTRIP, op-
HOBPEMEHHO VMMITYNIBCBI HA BCEX
BbIXOAAX MOAYNA.

NopTtu BBORa—BLIBOAA O6Uiero
Ha3Ha4YeHus

MK cemelictea ADUCTOox meior o 40

ABYHanpaeneHHLIX NvHWI BBOAAS/BBIBONA
obujero HasHaueHun (GPIO — General
Purpose Input-Output), YCTOH4MBLIX K BO3-
LEeVCTBUIO BHELLHEero Hanpsbkedua no 5 B.
B pexume BXO00B OHW COSAMHEHL! C NMOo-
COM WCTOYHMKA NWUTAHUA Yepe3 BHYTPeH-
HUE Pe3UCTOPL! (Y HEKOTOPBIX NIMHWIA 3TN
Pe3nCTOpbl MOXHO NPOTPaMMHO OTK/IO-
4iTh). B pexwume BoixopoB fmHim GPIO
cnocobHLl 0TAaBaTs Tok Ao 1,6 MA.

Jvrmm bl 1O BOCEMDb B MATH

no8 1 aHANU3MPOBATE YPOBHK BXOOHLI.
WUnTepdeiicHbie MOgYNK

BecTpoeHHbie uHTepdeicHbe Moaynn
UART, SPI, FC MK ADUC70x noaKmoveHb!

BapTHOMY

16450 1 umeeT pecats MHTepdei

Huia RTS, CTS, SIN1 (RXD1), SOUT1 {m:n )

RI, DCD, DSR, DTR, SIN2 (RXD2), SOUT2
obmeHa
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Ta aapa. Ecnu ona paera 41,78 Mru, moxet
6LiTb 3anaHa CKOpOCTL A0 115200 Boa.
UART TaKkxe noaaepxBaeT ceteson pe-
X¥WUM C anpecauduved, YTo NO3BONKET BKIO-
uvate MK B 256-y3n0OByl0 NOKankHylo CeTb
C O0HUM WMNK C HECKONBLKMMIW BeOYLUMMIA.
MocnepoBarencHbil  NepugepUiiHbIi
uHtepdeiic SPI obecneunBaeT nonHomyn-
NEKCHbI 0bMeH MHGOPMaLIMEN C BHELLIHUM
YCTPOMCTBOM B KOHGMrypauum BeayLuero
MNM  BEOMOTO CO  CKOPOCTLIO A0
5,6 MBut/c. MakcumanbHas 4acToTa TakTu-
poeaHKa SPI — 1/8 TakTOBOI 4aCTOTH RAPA.
[Ba 0AMHAKOBLIX KOHTPONNEPa WHTER-
deica I'C paboTaioT B pexvmax Beflyulero
¥ BeOOMOro (C pacno3HaeaHuem
BLI30B3) U ObecneymBaloT apbuTtpax B cetu
€ HecKoNLKMMK Beaylmmu. Obmen no I°C
MOXET MPOMCXOAWTE B CTAHOAPTHOM
(100 M) v 8 BoicTpom (400 klMu) pexumax.
Kaxpomy ua koHTponnepos moryr 6biTe
NpWCBOEHBL! NO 483 CEMUPA3PALHLIX anpe-
ca BEenOMOro, 3HaYeHVs xorogux aa,u,aior
nporpammio. KoHtponnepw 1¥C
HWBAIOT TAKKE ONepaLvn ¢ 6y¢epom FIFO

Mporpammupyeman noruyeckan

MarTpuua

Moayne nporpaMMUpyeMoil noruyec-
KO MaTpuus (MJIM) coctouT 13 AByx He3a-
BMCHMMBIX BNOKOB MO BOCEMb YHUBEPCATL-
Hbix NOTHHECKMX 3nemeHTOB. Mporpammu-
poeanue MNJIM NporaBOAUTCA 3aNMCLIO KO-
0B B NPEAHA3HAYEHHbIE ANS 3TOFO peruc-
Tpbi MMR. BrixoaHslie curkans M moryt
nocTynaTe Ha KOHTROMNEP NPEePbLIBaHWA,
3anyckate ALIN nmi npouasostbHeM 0Gpa-
30M MCNONL30BATLCH NPOFPaMMOA M BHELLI-
HMMK YCTPOMCTBaMM.

YNpoueHHan CXemMa OAHOFO 3NeMEHTa
NSIM naobpaxena Ha puc. 3. Npeobpaso-
Barens kopa D5 moxer BuiTk 3anporpam-
MUPOBaH Ha BuINonHeHwe moboi noruyec-
KO# QYHKLMW OBYX NEPEMEHHLIX, KOTOPLIe
BLIBUPAIOT NPOTPaMMHO C NOMOLLILIO MY/b-
runnexcopos D1—D4. B 3aBMCMMOCTH OT
COCTORHUA My/isTUNnekcopa D6 peaynsrar
npeobpa3oBaHI| NOCTYNAET Ha BLIXOL ane-
MEHTa HENOCPEeACTBEHHO WK 3anN0OMUHa-
ertca rpurrepom D7

D1MuX0) g
Mux(2)

" —MUX ux{4)

Beixon

Bxoab

Puc. 3

Tunoece Bpems pPacnpocTpaHeHus
cuUrHana Mexay seiBoaamu MK — exoaom
v BeixoaoM MNIIM — 12 He, 3anepxka B oA-
HOM 3anemenTe MNSIM — 2,5 He.

BcTpoeHHbIe TaliMepsl

B8 MK cemeirctea ADUCTOxx umeloTca
pBa Tamepa obuwero HasHasenus (TO
W T1). "Taitmep npoBbyxaeuus” (T2) n cro-
poxesoi Taiimep (T3).

B raitmepe TO (16-pa3panHoM) ecTk pe-
FUCTD 3arpy3kW HAYaNbHOrO COCTORHUA
W NporpaMMUpyeMblii npeasapuTenbHbIiA
penvrens. TaiiMep nNoOACHYMTLIBAET TaKTo-
BbIE UMNYNLECBL ROPA B NPAMOM MK B 06-
parHOM HanpaeneHuw. Npw NnepencnHeHuM
WK BHTMNEPENOTHEHUM CYETHYMKE TaliMep
MOXET FreHEPUPOBaTH 3aNPOC NPePLIBAHKA.

Taimep T1 (32-paspaasbli), kpome y3-
NOB, UMEIOLLIMXCA U B CHaOXEH TaKxe
PEruCTROM 3axBaTa TEKYLLEro 3HaYeHun.
3TOT TAAMED MOXET CHUTATE HE TONLKO TaK-
TOBLIE MMNYNLCLI RAPA, HO U K ob-
pa3uoBoit yactotet GAMNY (32768 Mu),
a TAIKE BHELLUHWE UMNYMLChl, NOCTYNao-
Me Ha OAMH M3 [ABYX NPEeAHA3HAYEHHbIX
Ana 31010 BLIBOAOE MK. Bbix0aHOIA curHan
Tarmepa T1 MOXET HE TONbKO CNYXUTbL 3a-
NPOCOM NPEepLIBaHKUA, HO U 3anyckaTe AL|M.
Kpome Toro, raimep T1 cnocoben pabo-
Tark B PEXVME HacoB PeantHOro BpeMeHu,
NOACHMTHIBARA UMNYNbCHI Y4aCTOTOM
32768 I'u B popmare "4ackl—MUHYTEI—Ce-
KyHObI—COTHIE AONWU CEKYHA.

“Taiimep npobByxgenws” T2 (32-pas-
PRAHLIA) CYATAET UMNYNbLCHI YaCTOTOM
32768 N'u. OH cHabxeH npengapvTenb-
HbIM IENUTENEM U NogobHo Talimepy T1
MOXET MCNONL30BATLCA B KAYECTBE Yacos
peansHoOro BpeMenu U Ans dhopMuposa-
HMA UMNYNLCOB 3anycka ALM.

Cropoxegoit Taiimep T3 no cTpyxType
noaobex Tavimepy TO, HO cuMTaeT MMNYNb-
Chbi yacToToil 32768 Nu. Mo ucTeveHuH 33-
0AHHOM BbiIEPXKM (OHa MOXET A0CTUraTh
512 c) TaiimMep reHepupyeT 3anpoc npe-
PLIBAHUA MNW NOJAET CUrHAN YCTaHOBKW
MK B MCX0AHOE COCTORAHWE.

OtnapouHas naarta

JAnA MakeTupOBaHUA yCTpoMCTE Ha Gase
MK cemeircTea ADUCT0xx 1 ANA OTNAAKW UX
nporpamMm $upma Analog Device npepna-
FaeT OTafA0NHBIE NNaThl, HA KOTOPLIX, KPO-
ME CaMOro MMKPOKOHTPONNEpa, yCcTaHoB-
NeHbl camble Heobxoaumble wHTEpdeiic-
HbIE Y3Nbl ¥ CTaBUNM3ETOR HANPSXKEHWS NK-
Tanua. Cxemy OAHOR 13 Takmx nnar (EVAL-
ADuC7026QS) v pykoBOACTBO NO ee uc-
NONbL30BAHMIO MOXHO HaiTu B [4, 5].

ABTOP M3roTOBKU M UCNONL30BAN B pabo-
Te YNPOLLEHHYIO OTNano4YHyto nnary, cobpas
ee 0 CxemMe, NOKa3aHHoM Ha puc. 4. Momu-
Mo MK ADuC7026 (DD1), Ha nnare umeercs
mukpocxema DA2 (npeobpazosarens ypoe-
Heil RS-232-TTN) ¢ anemeHTamMu,
AviMbiMKU ONA ee paborul. Oxa noseonser ye-
pes pasbem X4 coeamHuts UART MUKPOKOH-
Tponnepa ¢ noprom COM xomMnbioTepa, YTo
[AeT BO3MOXHOCTbL 3arpyxarb NporpamMmbl
B0 Flash/EE. Ecnu pns nporpaMMupoBaHus
BHYTpeHHeid namATv GyaeTr ucnonb3oBaH
nopT JTAG (pastem X2), mukpocxemy DA2
MOXHO HE yCTaHaB/MBaTe, OCTaBUB BLIBOAL!
61, 62 DD1 ceobogHuiMK. MpenmyliecTso
wHtepdeiica JTAG — BO3MOXHOCTb He
TONBKO 3arpy3ku, HO U OTNALAKK NPOrPaMMBI
HEMOCPEACTBEHHO B MUKDOKOHTRONNEPE.

Mutanue Ha oTNano4HYI0 nnarty (pase-
eM X3) NopaloT OT MCTONHUKA HANPSKEHWUN
5 B, paccHMTaHHOro Ha MakCUMaNbHbINA
TOK Harpy3km He meHee 100 MA. MoHuxeH-
HOE MHTerpanbHeIM cTabunusatopom DA1
A0 3,3 B HanpsXeHWe HeNnOCPeaCcTBEeHHO
nuTaeT ece uudpoesie yansl. B uenw nura-
HWA asanorosoii yacty MK DD1 npeayc-
MOTRPEH NOMExXonoaaenswowmin GuneTp,
06pa30BaHHbI anemeHTamu L1 (Haperan
Ha npoeog, pepputosan “Gycuna"), R7, C3

1 C4. MMeHHO Takas Cxema OpraHv3aumm
nUTaHWRA pexomenaoBana B [1].

Uenwm “undpororo” u "akanorosoro™ 0b-
WX NPOBOAOB, COEAVMHEHUR C KOTOpPBMU
0603HaYeHbl HA CXeMe COOTBETCTBEHHO
cvumeonamm L m , BOMKHB! BbITE CO-
eMHEHBI MexX gy COBO0i TONBKO B OHOM TOM-
ke. PekomeHayercs, 4TObb 3Ta TOYKA pac-
nonaranacs B MecTe NOAKMOYeHUA K nnare
MMHYCOBOTO NPOBOAA MCTOYHUKA HaNpAXe-
HuR 5 B. 370 NO3BOAMT MUHUMM3MPOBAETL
B/IMAHWE NMOMEX, CO3AaBaEMbIX UM POBLINMA
yanamu MK, Ha TOYHOCTb M Pa3pPeLuaiouLyo
€nocobHOCTL BCTpOeHHOoro ALM.

AnA nopauM ynpaensiowmMx CUrHanoB
noneL30Barenem nNpegHasHayYeHbl KHONMKK
SB1—SB4. YcTpoiAcTBOM BLIBOAA CAYXMT
GyxeeHHO-uMppoBoit XKKU HG1 co ectpo-
€HHbIM KOHTPONNEpPOM, COBMECTUMbLIM
c HD44780 ¢wmpmel HITACHL NMoacrpoes-
HeIM pe3ucTopom R10 perynupyloT KOH-
TpacTHOCTL XXKHW. MNpu Hanpsxerun nura-
HuA XKW 3,3 B HeoGxogmmoe Ans nonyye-
HMA ONTUMANEHON KOHTPACTHOCTU HaNps-
XEHVE Ha BLIBOAE 3 MHAMKATOpA MOXET
0Ka3aThCa OTpUuaTensHbIM. MCTOYHUK OT-
PMLETENEHOr0 HanpsxeHus cobpaH Ha
anemenTax R8, R9, VT1,VD1, VD2, Ci12
u C16. Heo6xopvMeie AN ero paGoTsl M-
nynecul Ha BuiBoAe 19 MK DD1 gonxhb
6biTb CHOPMUPOBAHLI NPOPaMMHO.

L ononHUTENBHBIMK MHOWKATOPaMK CITy-
*ar ceeroawonsl HL2 u HL3. XenarensHo,
4To6EI OHM BBINW C NOBLILLEHHORA CBETOOT-
baYei, NOCKONbKY TOK Harpy3ku BbIXOAOB
MK He ponxeH 6uiTk Gonee 1,6 MA.

Krnonkum SBS “Reset” u SB6 “"Download”
npeaHasHayYeHs! COOTBETCTBEHHO AR ne-
pesopa MK B UCXOAHOE COCTORHUE U B pe-
»um 3arpy3ku Flash/EE yepes UART.

MopanHoe Ha pasbeM X1 HanpsixeHue
NOCTYNAET Ha BX0/, BCTpoexHoro ALIN MK.
Peauctop R4 HyxeH ons Toro, 4Tobel Ha
ncesaoanddeperumansHom exoge AUN
ADCNEG (ewieogn, 9 DD1) HanpsxeHue He
BLILNO 338 AONYCTUMLIE Npegens
(0...1 B otHocutensHo AGND). Kpome To-
ro, OH o1aenseT uens ADCNEG or obwero
npoeoaa.

PA3SPABOTKA NPOrPAMM

OnfA toro 4Tobbl HANUCATL U OTNAAWTHL
nporpammy ang MK cemerictea ADUCTOxx,
MOXHO MCNONb30BATL OfIHY U3 HECKONbKUX
WHTEpaKTUBHLIX Cpep, paspatotkm (IDE).
W3 Hux HanGonee uasecTHs IDE IAR EWARM
dvpmel |AR 1 IDE pVision3 ¢puvpmel Keil soft-
ware. O6e cpeab uMeloT BecnnatHele ge-
MOHCTPALMOHHLIE BEPCUM, OOCTYNHLIE HA
cairax npoussogurenei <http://
www.iar.com> u <http://www.kell.com>
cooTBeTcTBeHHO. B 3toi ctarbe Gyaer
paccka3aHo 0 pa6Gore co cpenoin IAR
EWARM eepcum 4.30a. NpyeeneHHas uH-
¢dopmMmauma ocHoBaHa Ha marepuanax [6].

IDE IAR EWARM ekniouaer B cebs cne-
AYIOLLME MHCTPYMEHTANLHBIE CPEACTBaA:

— komnunaTop |1AR ARM C/C++;

— accembnep IAR ARM,

— yHUBEDCANbHLIA KOMNOHOBLWMK |AR
XLINK Linker;

— NporpaMmMa noctpoeHus Gubnuotex
IAR XAR Library Builder;

— nabop 6ubnuorek IAR XLIB Librarian;

— TeKCTOBLIM pegaKkTop;

— MeHeaxep NPOeKToB;

— YTUAUTA GOPMUPOBAHUS KOMaHAHON
CTPOKWY;

— otnapumk IAR C-SPY Debugger.
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Bce nepeyncneHHbie KOMNOHeHTL aB-
TOMATWYECKWU YCTAHBBIMBAIOTCH HA XEeCT-
KMiA AMCK KOMMBIOTEPA NPU MHCTAISLMA
IAR EWARM w3 daiina EWARM-xx-xo0c.exe,
B BUAE KoToporo nocraensercs IDE.

Co3panvie npoexTa

MNepBLiid Mocne yCTaHOBKM M 3anycka
IDE war — coapnaHue Hosoi paboueir o6-

rnasHoro mexio “Project—Create New
Project”. B none "Tool chain” oTpLiBWLIero-
cf OkHa cnepyer eeibpars "ARM”, a B none
“Project templates™ — wabnox nycroro
npoexTa "Empty project”. NMocne HaxaTus
Ha kHonky "OK" npoexr Gyner
CO30aH M OTKPOeTCH AWBAO-
roeoe okHO "Save As" (B pYCCKOR3BMHOM
Bepcun Windows — "CoxpaHuTh Kak™).
Buibepute nanky, B KOTOpoi Gynet
XpannuTecs daiin npoexTa, U paiTe emy
vMsA, Hanpumep, ADC. Pacumperve nve-
HU .ewp Byner NpUCBOEHD aBTOMAaTH4ec-

Puc. 5

k1. Haxaruem Ha kHonky "Save™ ("Coxpa-
HMTL") onepauus sanucy ¢aiina Ha aMcK
Gyper saeepwera M rnasHoe OkHO IDE
NPUMET BWj, NOKas3aHHbIA Ha puc. 5
BHoBb CO3naHHLIN NPOEKT WMEeeT no
ymonuauunio kondurypaumo Debug, T e.
OH NpeaHasHa4yeH ana oTnagky.

B onHo# nanke ¢ gainom npoexTa pe-
KOMEHAYETCH COXpaHuTb U ¢aiin koHpu-
rypaim ero paboyeit obnactu. ins atoro
BLIGEPUTE  MYHKT NaBHOr0  MEHIO
"File—»Save Workspace”, nocne 4ero Bbi-
NONHUTE ONepaLyK, aHBNOMUYHLIe NpOn3-
BEAEHHbIM NMpn coxpaHexuy ¢aina npo-

exta. CraHpapTHoe paciuMpeHve UMEHW
¢aiina pabouyeir obnacTn — .eww.
Co3znaHHbIi NPOEKT NoKa He COAEPXUT
WCXOAHLIX TEKCTOB NPOrpamMM, wono-
BOYHBIX M APYIVMX, CBA3aHHLIX C
TLIBAEMOH NpOrpamMmoit, ainos. [na To-
ro 4yTo6bt BBECTH MX B NPOEKT, Bbifenure
B OkHe paboyeil obnacth o0bexT, K KOTo-
pomy nnanupyerca nofaenate daino
(B Hawem cnyyae 3To cam npoexT ADC).
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3arem, OTKpLIB OKHO "Project—Add Files”™,
HalouTe Ha AMcKax Komnblotepa Tpebye-
Mbie dannsl. OHK nonxHbl GLiTe 3apaHee
NOArOTOBNEHB! C NOMOLLBID TEXCTOBOIO
penaxTtopa. lMoosepenHo Buibupas wx,
KOXALIA Pas HAKMMAATE Ha IKPaHHYID
knonky “Open”. lo6aeneHHbie ¢painsl no-
SIBATCA B CNMCKE, KaK NOKa3aHOo Ha puc. 6.

BLINOMHWB NYHKT NaBHOr0 MeHIo
"File—Open File", nio6oit n3 ¢haitnoe mox-
HO OTKPbITL B OKHE BCTPOEHHOMD TeKCTO-
Boro pepaktopa IDE ons npocmortpa
W BHECEHMS M3MEBHEHWIA.

YcraHoBka onuwii npoexTa

JNA yCTaHOBKM HEoBXOOMMBLIX ANA Bbi-
NONHEHWA TOW WNKM MHOM 33034 ONUMA
B paboqeit obnactv okxa IDE ponxnHa Geime
BbAENEHa CTPOKA C MMEHeM NpoexTa,

*

Nopnexawmia komnunaumm ¢aiin (Ha-
npumep, adc.c) cnenyer BLAENWTe B OKHE
pabouei o6nacTw, a 3arem BLINONHWTL
NyHKT MeHIO "Project: ". Xog, npo-
Liecca U peaynsTar KOMIUNsALMK ﬁymrr oTo-
GpaxaTbCA B OkHe COOGLLEHWMA, pacnono-
XEHHOM B HYXKHEI YacTw rmasHoro okHa IDE.
AHBROrHBIM 06pasoM KOMNUAMPYIOT BCe
nporpamMmMHbie daiinel npoexta. Cpena IAR
Embedded Workbench coanaeT B 0CHOBHO#
nanke NpoekTa HOBLIE Nanku, NOMeLLas
B HUX (Paiinbl — PesynsTarbl KOMIUNALMKA.

B pexwme Debug cospactcs oaHo-
MMEHHas Nanka, a B el — nankwu List (ons
¢aitnos NMCTUHIA C pacluMpeHnemM UMeHN
Ist), Obj (Ans coanaHHbLIX KOMNUNATOPOM
fa3bika C unn accembnepoM OGLEKTHBIX
¢aitnoe ¢ paclMpeHUeM uMeHn .r79,

B pancHedweM atM Qainel CryXar Bxoa-
HbIMM ANnA KOMMNOHOBLLMKA AR XLINK) w
Exe (mons co-
3A3HHOIO KOM-
NMOHOBLWWKOM

daiina ¢ pacwum-

peHueM WUMeHu
.d79, cnyxawe-
rO BXOOHLIM ANns

’Fﬁﬁlﬁlf |

|

aig

i
[

omaguvka AR

C-SPY).
KomnoHoaka
nporpaMmel

no-
cne ycnewHon
KOMNMANALKMHK
BCEX NpOrpamm-
HbIX cannos
K JAHHOMY aTany

paboTbi Hapg,

Puc.'!-

Options”, oTkpLIBaIOLLMIA OKHO "Options for
node 00, rae XoX — umsa npoexTa.
MNpexae BCero cnenyer yCTaHOBUATL re-
HepanbHeie (o6WmMe) onuMK, K KOTOPbIM
OTHOCATCSH, HanpUMep, TMN U KOHpUrypa-
uva npoueccopa. [inA aroro OTKpoTe
B none "Category” OkH& KaTeropuio
"General Options”. Cneayer ybeauTteen,
NTO Ha 3aknaake “Target” oTMedeH NyHkT
"Device". KOHKpeTHOe YCTPOHCTBO BhibK-
paloT M3 CNWCKa, BbiNafAIoOLLEro, KaK no-
Ka3aHO Ha pWC. 7, NPW HaXaTvn Ha ak-
PaHHy10 KHONKY CO 3Haykom TBhk. Ha 3a-
wnagxe "Output” B none "Output file” non-
*eH Gbitb oTmeveH nyukT "Executable”,
a Ha 3aknaake "Library Configuration” gbi-
6pano sHaverue "Library” — "Normal”.
PDanee oTkpoitte kateropwio "C/C++
Compiler”. Nposepsre, 2 NpU Heobxogu-
MOCTH chenyolme 3HaYeHus
napameTpoB: "Optimtzatlons" "None
(Best debug support)”; "Qutptgt e

NMocne HaxaTua Ha IKPAHHYIO KHOMKY “OK"
€03naHNE HOBOFO NPOEKTa MOXHO CYMTATL
3aKOH4YEHHDBIM.

Komnunsauua nporpammal

MNMocne coagaHws nMpoekTa BCEe npo-
rpamMmHeie ¢aiinel cneayet OTKOMNWNK-
poeath U ckoMnoHoBaTh. Mpu atom Gyayr
€03aaHL (Painel NPOTOKONOB KOMNKMNS-
uvk (nUCTUHIKM) U daiin KapTel NaMsTk,
B KOTODOM €ee pacnpegene-
H1e KOMNOHOBLLMKOM.

NPOEKTOM, He-
obxoaumMo HacT-
POUTL  KOMNO-
HoBuwk IAR XLINK Linker. fina aToro Beine-
nuTe B paboyeil 06nacTv CTPOKY C UMEHeM
npoekta, OTKpoO#HTE
"Project—»Options” u euibepure karero-
pwio “Linker”. B none "Format” 3aknankm
"Output” ponxHbl GbiTh OTMEYEHB! NYHKThI
"Debug information for C-SPY", "With runtime
control modules” u "With I/O emulation mod-
ules”, Ha zaknagke “List” — "Generate linker

u "Segment map”, a B ee xe none
"Symbols” exibpaH nyHkT 'Modl.lemap Ha-
XaB Ha IKPaHHYIO kHONKy "OK", coxpavmTe
HaCTPOIAKY.

AOna Toro utobbi CKOMNOHOBaTL OGL-
EKTHbIi (aitn, BLINOMHWUTE MYHKT MEHID
"Project— Make". Xoa npouecca Gyner
otobpaxareCs CcoobLeHnsMM B OKHe
"Message”. B pesynbtate — co3panbl
¢aiin ADC.d79, copepxalmii kogsl Npo-
rpamMmbl BMECTE C OTNaf04HOK nHdopma-
uMed, 1 ¢ailn KapTol pacnpenenexsus na-
maTu ADC.map.

Cumynsiuus paborsl nporpammel

Bctpoentnia B IDE EWARM otnagumk
IAR C-SPY Debugger obecneuvsaer oT-

napky NPorpamMMel B PEXMME CUMYNSILIK,
6ea 3anmcK Koga B naMaTe MK u Boobuie
6ea pUanyeckoro NPUCYTCTEMA NOCNEAHE-
ro. PaGoty MK CHMMYnMpyeT KOMNbIOTep,
H& KOTOPOM NpOBOAMTCH OTnanka. B ee
npouecce MOXHO Habmoaars 3a nameHe-
HUAMWA 3HYEHUHA NEpPeMEeHHbIX, YCTaHaB-
NUBATL KOHTPO/BHBIE TOYKKM, NPOCMAaTPM-
BaTb KOO NPOrpaMMbl B PEXWMME AWM33C-
cemBnMpoBaHus, YNPaBNATL COABPXUMBIM

PerMCTPOB M AYEEK NaMATH, BbIBOAWTD Bbi-
haeBaemMylo nNporpammoin  mHbopMaumo
B TEPMUHANBLHOE OKHO BBOAA—BbIBOAA.

MNMpexae 4YeM BOCNONL30BATLCA OTNaA-
YHUKOM, HEOGXOAUMO OTKPLITL MYHKT MEHIO

"Project>Options™ 1 BLIGPaTL KaTeropyio

"Debugger”. Ha saknaake "Setup” y6egu-
TECH, 4TO B OkHe "Driver” BuiGpaHo sHave-
Hue "Simulator”, nyxkT "Run to” oTmeneH
W ero saHayexHme — "main”. HacTtpo#ky oT-
Napyvka 3aBepLIaoT HaxXaTueM Ha aKpaH-
HyI0 KHONKY "OK".

3anyckaloT oTnaauMK BuiBOPOM NyHKTa
meHio "Project—Debug”. Ecnm B nanke Exe
sarpyxenHoro B IDE npoekra oTnagumk He
HaAgeT roTosoro ¢aina C pacluMpeHreM
.d79, 6yner caenaHa nonbITKa OTKOMIUAK-
POBaTh ¥ CKOMNOHOBATH 870 U3 MMEIOLLMXCRA
B NpOEKTe nporpammbbix ¢ainoe. MNocne
3anycka 0TNaaYMKa B ONONHEHWE K OKHAM,
YXe OTKpbITHIM B IAR EWARM, nonsaosare-
NIO CTaHET AOCTYNeH Habop
OKOH M KomaHg LAR C-SPY

BuiGop nyHKkTa MEHI0 "DebugaGn
NpYBEAET K BbNONHEHWMIO (ToYyHee, K Cu-
MyNAUMK  BBINONHEHUA) NpPOrpamMbl
C MaKCUMANbLHO OOCTYNHOM KOMMLIOTEpY
ckopocThio. Komanan otnagumka "Step
Over" 1 "Step Into™ NO3BONAIOT BLINONHATL
NporpamMMy LLaramMum no OAHOR CTPOKE KC-
XOAHOMO TEKCTa.

OkHO, OTKpBBaIOWEECH NO KOMaHae
"View—Register”, noasonser Habnopars
W MoaupMUMPOBaTL COAEPXUMOe pefvc-
TPOB npoLeccopa. B okxe "Memory™ Mox-
HO HaGmopate v moaudUUMpPoOBRaTL CO-
nepxumoe BuiGpaHHbix 0GnacTen naMaTy.

Dns BBIXOAA U3 0TNAANMKA CNEeAYET Bhi-
NONHWTL NYHKT MeHw “Debug—Stop
Debugging”.

Omnaaxa nporpammel B peansHom
ycrTpoicree

Hapsagy ¢ cwmynaumein paborer MK Ha
KomnbloTepe otnansmk AR C-SPY Debugger
cnocobeH B3aMMOAEHCTEOBATL U C peasb-
HOM MUKPOCXEMOIA, YCTAHOBNEHHOW B Oeii-
CTBYIO0WEM YCTpoiicTBe. 310 MOxeT Bbimb
OonucaHHan paHee OTNaaoYHan nnara (cm.
puc. 4) unu nioGoii npyroi npubop Ha Gase
MK paccmMarprBaemoro CeMencTea.

PaccmoTpumM cny4ait, Korpa nonb3oea-
TeNbCKyl0 NPorpammMy MpeacTouT 3arpy-
3KUTb M BLINONHATL B SRAM MK. [ins atoro
HeobxoarMo coBMoCTH ABa yCNOBMS.

— WCRONL30BaTh COOTBETCT-
BYIOLUMIA KOMAHAHBIA $Hain KOMNOHOBLLM-
ka. MM aToro daina 3apakoT Ha 3aknaaxe
"Config” xareropmm "Linker" okvxa onumit
npoekTa. OH MMEET paclMpeHne MMeHN
.xcl n coobLuaeT KOMNOHOBLLMKY O pasme-
pax u rpaHvuax obractei namsT wuc-
nonk3yemoro MK, B KOTOpLIX paspelleHo
paamewarts nporpammy. KomaHpHbie
daiins, onuceirawme MK wHTepecyio-
LLEero HaC CeMEeicTea, HAXOAATCH B Nanke
IDE arm/src/examples/AnalogDevices/
ADUCT702x/RequiredFiles. ®aiin ADI702x_
FLASH_Standalone.xcl rn:enuaauawenpm
KOMNOHOBKM NPOrpaMMbl, KOTOPO# Npea;
cromt paborare 8o Flash/EE MK, a q:»aﬁn
ADIT02x_RAM.xcl — B SRAM. NocneaHuia
W HYyXHO BLIGpaTh Ha aTane OTnaaku, noka
HET HeobX0AMMOCTK 3arpyxars Nporpam-
my BO Flash/EE.

Bropoe ycnoesue — KOppeKTHas npo-
rpaMMHas MHMLMANM3AUMA CNELMBNBHO-
ro pernctpa REMAP, koTopeuiii ynpaenser
ortobpaxeHnem namaTu. [ina BLINONHeHUA
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nporpammbl B SRAM B peructp REMAP  mo cTanet goctynen wabop cneuwduyec-
ROMKHO GbiTh 3anMcaHo 3Hayenme 1. KX OKOH 1 KomaHp LAR C-SPY Debugger.
Ces3b oTnagumka ¢ MK npouseogutes OTnapka nporpammbl B PeanbHOH CUc-

yepes nopt JTAG nocnesHero. Guaniecku
KOMMBIOTER COBAUHAIOT C PAa3LEMOM 3TOMO
nopra (XS2, cM. puc. 5) C NOMOLULIO UH-
MOAYNS, HaCTO Ha3biBaeMo-
ro npocTo "kabenem™. ABTOp MCNONL30BanN
kabens Wiggler npovasoncrea ¢Gpupmbl
OLIMEX {7]. OH nogkmouaeTcs K pasbemy
nopra LPT komneiotepa. CamoaensHoii
uHTepdeNCHBI MOAYNb MOXHO COBpars
no cxeme, u3obpaxeHHoi Ha puc. 8. MNo-
mumo Bydepusaummn nepenasaeMbiX CUr-
Hanoe, OH BLINONHSAET npsiMoe U obparHoe
BaHWA WX YPOBHEH, XapakTep-
HbiX AN MUKDOCXEM C HanpsxeHWem nu-
Tanua 5B, B HeobxoauMbie ana paGoTb
NPy HanpsxeHun nuranus 3,3 B.

"\Mgglar" "JTAG speed” — uudpa
ot 1 no 8 (yem oHa Gonbiue, Tem
MEHBLLWE CKOPOCTL OOMeHa MH-
¢$opmMaLMeR, HO BLILLE €ro HAeX-
HocTe); "Port” — wma nopra LPT
KOMMNBOTEPA, K KOTOPOMY NOAKIIO-
YeH UHTepdeCHBIR MOaYNb.

Dpaiteep "Macraigor”, umeio-
LMACH B KOMNNEKTE NOCTaBKW
IDE IAR EWARM, nepea ncnonb-
30BaHWEM HEOOXOOUWMO YCTaHO-
BUTL HA KOMNbIOTEP. 3TO MOXHO
caenare U3 HauyanbHOrO MEHIO,
NOSBENRAIOLLErocA Ha 3KpaHe npu
3anycke yctaHosouHoro daiina
IDE EWARM-xx-xxx.exe.

Jns Toro 4robbl Ha4aTL OTNag-
Ky NpOrpaMmbl, HEOBXOAMMO Bbi-

TEME BHELUHE 2HANOrMYyHa NPOBOAMMOM
B PEXUME CUMYNALMW, HO B €e npouecce
NPOMCXOAUT MHTEHCMBHLIM OGMEH oTna-
FAOYHON MHPOpMALME MEXY KOMNLIOTe-
poM 1 MK yepes untepdeiic JTAG, a Ha
akpaHe otobpaxaercs peansHoe, a He
CMOAENUPOBaHHOE COCTOAHWE Pecypcos.

3anuce nporpamm Bo Flash/EE

3anucars nporpammy 8o Flash-namats
MK cemeitictBa ADUCTOxX MOXHO ABYMS
cnocofamu: 4Yepes BCTPOEHHbIA MHTEep-
deic JTAG cpencraaw otnagumka C-SPY
6o Yepes nopTel UART unm I°C cpeact-
BamMK BCTPOEHHOro B NpoLeccopHoe AP0
MK 3arpyaumka.

B oTnagumke. [ina aroro euibepure B OKHE
onumid xareropmo “"Debugger” w Ha 3a-
xnanke "Download” ormetsTe nyHkT “Use
Flash loader(s)”. B oxHe nog 3TMM NYHKTOM

" ldefault)”. Haxae Ha 3KpaHHYI0 KHOMKY
"Edit” cnpaBa OT CNMCKa, MOXHO OTKPLITL

ox+o "Flash Loader Overview™ 1 yﬁenwrbcn
YTO NO YMONHAHMWIO 33AaH (haiin 3arpysumnka
FlashADuUC702x.d79, a npn Heobxoaumoc-
T BeIGpaTh APYroi NoaxoaaLLmii gaiin.

MNpy KOMNOHOBKE NporpaMmbl As 3a-
rpy3ku 8o Flash/EE, nomMumo oGu4HOro OT-
napgo4Horo ¢gaiina (C pacluMpeHnem UMeHn
.d79), ponxeH 6biTe cHOPMMPOBAH eule
OfMH C TeM XE MMEHEM, HO C paclliupeHu-
eM .Sim ¥ CcoAePXalMiA "YMCThIA" Koa.
Ana coapaHua OONONHUTENEHOMD BLIXOA-
Horo ¢aina cneayer BoiGpats B TNABHOM
MEeHIO nyHkT “Project—Options”, a aarem
B KaTeropun "Linker” Ha 3aknaake “"Output”
oTMETUTL NyHKT "Allow C-SPY-specific extra
output file". OkHO ycTaHOBKW ONLWA AONX-
HO NPUHATL B, NOKA3aHHLIA HA PUC. 9.

Ovkpbie 3aknanky "Extra Output”, cne-
AYeT OTMETUTL NYHKT "Generate extra out-
put file”. B none "Output file” ponxeH Guims
ormeueH nyHkT "Override default”, ae none

“Format” maﬂu “"Output format” —"
simple-code™ 1 "Format variant™ — "None™.

Ha 3saxnapke “Config” xareropum
“Linker” cneayer BbiGpaTh KOMaHAHbLIA
¢aiin KOMNOHOBLUMKAE, COOTBETCTBYIOLMIA
3arpyske nporpammbl Bo Flash/EE. Kak
aTo cOenarth, ONWCAHO B Npeabayuiem
pa3sgene.

Korpa onums "Use flash loader(s)"
BKIOYEHA, NpK 3anycke ceaHca OTNaaKu
ByayT aBTOMaTUYECKWU BLINONHEHB! cneay-
IOLLME Liaru:

— OTNAAYMK 3aHOCUT KOAbI 3arpy3qmka
Flash/EE B SRAM MK;

— 3arpy3Yvk HaunHaet paboraTs;

— OTnaguMk OTKpobiBaeT dain *.sim
¥ NEpenaeT ero CoAEPXUMOe Yepes nopr,
yKasaHHeli NpK HacTpoike wHTepdeica
JTAG, xop npougecca TCA 3a-
NONHEHWEM LIBETOM NPSAMOYroNbHUKA Ha
aKpaHe KoMnLloTepa;

— 3arpy3uyvk NPUHUMaET KOA U3 nopTa
JTAG v 3anuceiBaer ero Bo Flash/EE;

— BbiNOAHEHME 3arpy34vka 3aBeplua-
ercs;

— OTNaf4MK BO3BPALLZETCH B PEXUM
OTNAAKK NPOrpaMMb.

MNMocnepHuia war B AaHHOM CRyyae He
WMEeT 0CoBOro CMBIC/a, NOCKONbLKY NPo-
rpaMma yxe Haxoautes Bo Flash/EE MK
Y M3MEHWTL €e 683 NOBTOPHOR 3arpy3ku
HEBO3MOXHO. Tenepb MOXHO BbLIKNOYATL
NUTEHWE OTNAXMBAEMOI0 YCTPOWCTEA, OT-
COeAUHUTL OT Hero kabens JTAG v BHOBL
BI/IIOYUTL MUTaHWe. YCTPOMCTBO HauwHeT
paGoTaTh aBTOHOMHO.

JUTEPATYPA

4. EVAL-ADUC7026QS Schematic and Board
Outline, Rev B.1. — <http://www.analog.com/
UploadedFiles/Associated Docs/47440468
6588747026PCB_B1.pdf>.

5. ADuC7026 Evaluation Board Reference
Guide. —  <http://www.analog.com/
UploadedFlies/Evaluation_Boards_Tools/

Opate NyHKT [NABHOTO MEHIo
"Project— Debug”. Xoa npouecca
3arpysku k0OoB nporpaMmel B SRAM MK
OTOBPAXKAETCH NOCTENEHHBIM 3aNONHEHU-
€M LBEeTOM BbIBEEHHOTO Ha aKpaH NpPAMO-
yronbHuka. Mo ee OkOHYaHMKM NoAL30BaTe-

Pwuc.9

NOSBUTCS CNMCOK BOCTYIMHBLIX KOB.
Ecnm 3arpysuvk ana MK ume-
eT1cA B KoMnnekTe nocraeku IDE, To Cnucok
6yner COCTOSTE W3 OAHOM CTPOKM

56034AN_744_0.pdf>.

6. ARM JAR Embedded Workbench IDE. User
Guide for Advanced RISC Machines Ltd's ARM
Cores. — <ftp://ftp.iar.se/WWWfiles/arm/
Guides/ouarm-12.pdf>.

7. ARM-JTAG Wiggler Compatible Dongle for
Programming and Debugging. — <http://
www.olimex.com/dev/arm-jtag.htmi>.

Pegaxrop — A. Jonrwi, rpaduxa — A. Janrwi,
CKPHHLLIOTI — 8BTODE
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@ SKBUBAJNIEHT Harpy3kKu

UCTOMHUKU NMUTAHUSA

PALMO Ne 3, 2007

H. HEYAEB, r. Mocxsa

PW HANAXUBAHMU M UCNBITRHAW CUNb-

HOTOYHBLIX 6NOKOB NMTAHKA BO3HUKAET
NOTPeBHOCTL B MOLLHOM SKBMBANEHTE Ha-
rpy3Ku, CONPOTUBAEHWE KOTOPOTrO MOXHO
M3MEHATE 8 LWWPOKuX Npepenax. Mcnonk-
30BAHWE ANA ITHX LIENEei MOLUHEX Nepe-
MEHHLIX PE3UCTOPOB He BCarna BO3MOXHO
M3-38 CNOXHOCTM WX npuobpereHus,
a NoNL30BATLCA HABOPOM NOCTOAHHBLIX HE-
yRoOGHO, NOCKONbLKY HET BO3MOXHOCTH
NN2BHO PErynupoBaTh CONPOTMBAEHWE
Harpy3ku.

+128B

TPOACTEO COQEPXMT SENMTENL BXOOHOMO Ha-
npsokedna R1—R3 u ABaucTosHUKa TOKa, yN-
paBfeMbix HanpsoxeHnem (UTYH). Nepabid
WTYH cobpan Ha OY DA1.1 w TpaHaucTope
VT1, eropoit — Ha OY DA1.2 u TpaHaucTope
VT2. Peauctopet RS u R7 — paminky ToKa,
peaucTopsl R4, R6 n koHaeHcaTopwl C3—C6
obecneymBaloT yCToiuMBYI0 paboty UTYH.

VT1.VT2IRF3205

+
]

88 =

K nposepemomy
o WCTOMHMUKY
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Pwuc. 2

BuiXOOOM K3 TakOi CMTYaUMK MOXET
GbiTh NPUMEHEHWE YHUBEDCANLHOTO 3KBK-
BaneHTa Harpysku, coGPaHHOro Ha MOLL-
HbiX TPaHsucTopax. MpuHuun paboTsl 3T0-

ro YCTPOMCTBA OCHOBaH Ha TOM, 4TO, W3-
MEHFAA YNPaBNAiowWee HaNpAXeHWe Ha 3a-
Teope (Gase) TPaHIWCTOPA, MOXHO U3Me-
HATL TOK CTOKA (KONNEKTOpa) U ycTaHaBNu-
BaTb Heobxogvmoe ero sHaseHne. Ecnm
NPUMEHUTL MOLLHBIE NONEBLIE TPAH3UCTOo-
P, TO MOLUHOCTL TAKOM0 3KBUBaneHTa Ha-
rPY3K1n MOXET [OCTAraTh HECKOMbKUX CO-

BbiE MEepeKMoYarentHble TPaH3UCTOPbI
IRF3205. TpaxaucTop 3T0# CepUM UMEeT
MWHWMAJIbHOE CONPOTUMBNEHWE Kawana
0,008 Om, aonycTumbie Tok ctoka 110 A,
paccevBaemMyio MOWHoCTL ao 200 BT, Ha-
npsbkeHue crok—ucTok 55 B. 3Tu napa-
METPb COOTBETCTBYIOT TEMNEpaType Kop-
nyca 25 °C. MNpw HarpeBaHvn Kopnyca oo
100 °C npenenbHan MOLWHOCTb CHUXAETCA
sasoe. MNpegensHas Temneparypa kopny-
ca — 175 °C. ins yBenuueHus Maxcu-
MasbHOI MowHoCTH 06a UTYH eknioveHb
napannensHo.

Bonbluas yacTe Aetaneid pa3Metueqa
Ha NeqaTHOW nnare U3 OAHOCTOPOHHE
$ONLrMPOBaHHOIrO  CTEKIOTEKCTONUTa
(pue. 2). Dotorpadms nnaru ¢ AETANSMK
nokasaxa Ha puc. 3. McnonbaosaHu! ane-
MEHTbI iNs NOBEPXHOCTHOrD MOHTAXA: pe-
suctopsl P1-12 unn ananornyHbie vm-
NOPTHLIE, Npryem RS u R7 cocTaeneHs U3
NATY BKIIOYEHHLIX N2PANNENLHO PE3UCTO-
poe no 0,1 Om. KOHASHCATOPK — TaKKe
LA NOBEPXHOCTHOO MOHTAXA, HO MOXHO
npuMeHnTs K10-17 wnmn avanoruivbie. MNe-
pemerHbiid peancTtop R1 — CNO, ero mox-
HO 3aMeHuTL Ha CMN4-1.

TpaHauCTopLl yCTaHoBNEeHbl Ha OOLLM
TENNOOTBOA € 0BA3aTeNbHBIM MCMONL30-
BaHWMeM TENNONPOBOASLLIENA NAcTL. Cne.ny-

HEH CO CTOKamW NONEBbLIX TPAH3WCTOPOR.
Ans of6aysa TeNNOOTEOAA MCNONL3OBaH
BeHTWIATOP (M1) OT xOMNbLIOTEPHOrO Bno-
xa nuTaHus. [na nutaHus OY DA1 u seHTk-
nsropa M1 HeoBxooum oraensHuIR cTabu-
nuaupoaam-uﬁ WCTOMHWK C

MOLUHOCTH
150...200 Br Temne-
patypa  KOpnycoB
TPaH3uCTOpOB Npe-
BhicuT  80...90 °C,
T0 HeobxooMmo yc-
TAHOBMTL ELle OfWH
BEHTUNATOP wmnm
npumeHnTs  Gonee
addexTUBHLIA Ten-
NOOTBOA.
Wcnonsaya ewipa-
XKEHWE AN IKBMBE-
NEHTHOro BXOAHOrO
CONpPOTHUBAEHMA,
MOXHO nopobpaTe
HOMMWMHaNbl 3anemeH-
TOB ANA NONYMEHWS
TpebyemMoro MHTep-
Bana ero uameHe-
Hus. C uensio ynpo-
WeHWs YCTpoMCcTBa

Ha axop kaxaoro UTYH nopaHo HanpsbxkeHve
Ua © pasuc'ropa R3, KoTopoe NponopLMo-

HaNBLHO BXOAHOMY HAnNpsXEHWI0 U PasHo
U, R3/(R1+R2+R3). Tox nepsoro UTYH, npo-
TeKalioLWmiA yepes TpaHaucTop VT1, pased
lyr: = Uga/R5, TOK BTOpOrO, NPO Texamuuﬁ
yepe3 TpaHaucTop VT2, — by = Upa/R7.
Mockonbky cCONPOTMBNEHWE PEe3nuCTOPOB
R5 1 R7 oawHaxoBo, TO BXOAHOE oonpoma
NeHUe 3KBMBANEHTA HArpy3Ku
Ru = Unf(hasthr) = HS(H1+H2+H3)/2FI3
[ns yxazaHHbiX Ha CXeMe HOMUHANOB pe-
3KCTOPOB Ru MOXHO MSMEHATL PE3nCTO-
poM R1 npubnmavrensto ot 1 go 11 Om.
B xavyecrse perynupyiolmx anemex-
TOB, Ha KOTOPbIX PACCEMBABTCH NOYTH BCS
MOWHOCTL, NPUMEHEHB MOLLHBIE None-

MOXHO  MCNONBL30-
BaTh TONLKO oavH UTYH, HO B Takom cny-
4Yae MaKCHMANbLHAA PACcCeVBaemMan MoLL-
HOCTb YMEHLIIWTCA BAB0E. MNpK McnbiTasu-
X TPaHCHOPMATOPOs Y APYTUX MCTOYHWU-
KOB NEPEeMEHHOI0 TOKa Ha BXOAe YCTPOi-
CTBa CNeayeT YCTAaHOBWUTL AMOAHLIA MOCT
COOTBETCTBYIOLLE] MOWHOCTH, KaK NoKa-
3aHO NYHKTMPOM Ha puc. 1 B cTarse [1].

JIUTEPATYPA

1. Heuaen W. YHnBepcansHuil akBuBaneHt
Harpyaku. — Pagwo, 2002, Ne 2, . 40, 41.

2. Heuaes WM. YHuBepcansHuii aKBMBanaHt
Harpyaku. — Paguo, 2005, Ne 1, ¢. 35.

Pgnaxrop ~ M. Escuxos, rpadwixa — M. Escsixos,
Poro — asTopa




CTabunu3anpoBaHHbi ONn0K
NUTaHVSA NOBbILUEHHON MOLHOCTH

A. MYHHHOB (UKSFF), r. AuauxaH, Y36exncraH

Moujnsie cTtabunu3npoBaHibie 6710KH NUTaHWS BCEr[a Bbi3biBanu
noBbiWeHHbIH MHTEpEC y pagmomoburenen. Mpepnaraemeid 6nox

moxer GbiTh HCNONB30AAH KaK NS

NHUTaHKUA MOLHOro noTpeburens,

Hanpumep, TPAHCHBepa, TaKk U B naboparopHeix yCNoOBMAX ANA npo-
BEAEHHUS HCNbITAHNA U HANAXHBAHNR Pa3THYHOR Paano3NneKTPDOHHOR

annaparypwi.

* ™ TOT 6nok nuTanua (BMM) nepsoxasans-
-_.# HO pa3pabaTbiBancsa ANA TpaHCUBEPa
IC-720, xOTOpbIA NPKU HANPAXEHMK NUTa-
Hua 13,8 B notpebnser mMOwWHOCTL [0
200 Br. Ho B npouecce paspaboTku BO3-
HUKNa uaena caenare ero 6onee yHueep-
canbHbiM — naboparopHbiM. BeixogHoe
HanpsukeHwe 6Gnoka MoXHO NNaBHO pery-
NUpPOBaTh, KPOME TOFO, BEEAEHa 3aluMTa
Mo TOKY C NepeKioYaeMbiM NOPOrom cpa-
6arsiBaHKA.

OcHoBHbIE
TEXHWYBCKME XapaKTepUCTUKHA

BuixonHoe Hanpsxexwe, B .. 3,2...16,2

MakcumMmanbHblit ~ BBIXOAHOR

v - S — 16
NMopor cpabarbiBaHWA 3aLLUNTHI

no BBIXOQHOMY Hanpsxe-

HWO B s e 16,5
MNopor cpabaThiBaHnA 3aLMThl

noToky, A ......... 0,1; 1;5; 10; 20
labaputHoie pasmepn (6es
BbICTYNAIOLWMUX yacrei),

MM s e 210x110x220

Cxema Bl nokasaHa Ha pwmc. 1. Ero

TO, YTO KONNEKTOPb PeryNUpYIoLLMX TPaH-
aucTtopos VT2, VT3 u VT4 coenMHeHbl
¢ obwmm npoeoaom. MOSTOMY TpaH3uc-
TOPEI KPENAT K TennooTsoay 6e3 usonupy-
101X NPOKNanoK, YTO YNyHlIaeT ux Ox-
naxgeHve U no3BONAET COEAMHWTE MX
KONNEKTOPHLIE BLIBOAB! C KOPNYCOM YCT-
poicTea. BuinpamuTens cobpad Ha avoa-
Hom mocte VD1—VD4 u crnaxueaiowem
xoHaeHcatope C1. Ceetoguon HL1 Bbi-
NONHAET (YHKUMW WHOMKATOPa BKHOME-
HuA. COBCTBEHHO cTabunu3aTtop Hanps-
XEeHWs cobpaH Ha TpaHsucTopax VT1—
VT6. MNpwu atom TpaHaucTopbl VIS5 u VTG
oGpasyior guddepeHUManbHblid yeunm-
Tens. Buibop Takoil cxembl nex
TEM, YTO NpW CBOeit NpocToTe OHa obna-
paeT xopowed TepmMocTabunbHOCTLIO
1 obecneyvBaer AOCTATONHYO TOYHOCTb
YCTEHOBKM M NOAOEPXaHWSA 38aHHOro
3HaYEHNA BbLIXOQHOrO HanpskeHwsa. Ha-
rpy3ko# TpaHaucTopa VT6 cnyxmT amur-
TEPHLIA NOBTOPUTENL HAa TPaH3uCTOpe
VT1, oH HeoGxoaMM ANs COrNacoBaHUSA
AnddepeHumansHOro YCUNUTens © pery-
nUpYIoLWMMKY  TpaHaucTopammu VT2—VT4.
B xavecTtse uctoyHuka obpa3uoBoro Ha-
NPAXEHUA WMCTONb30BAH NapamMeTpuyec-

PerynMpyioT BLIXOOHOE HanpsXeHwe pe-
ancTtopom R21.

OnA npenoTBpPalleHns BbiXona wu3
CTPOA CeTeBoro TpaHcdopmaropa wm Au-
opnHoro Mocta VD1—VD4 npu 3apagke
xoHaeHcaropa C1 B MOMEHT BKIIOYEHUA
BN npuMeHeH y3en orpaHnyeHMna nycko-
Boro Toka. On cobpax Ha anemenTax R7,
K1, C2, R14, VD6, VD7 v pabotaer cneny-
HOLLMM . Npw exmioqequn BN ce-
TEBOE HArNpAXeHUe Ha NepBUYHYI0 0OMOT-
Ky TpaHchopmatopa T1 nocTynaer Yepes
TOKOOrpaHu4MBEalowWwmiA peanctop R1. Ha-
YUHAETCA "MArKan" 3apsaKa KOHAEHCAaTo-
pa C1. Koraa HanpsxeHWe Ha HeM CTaHeT
AOCTATOMHBIM A8 cpabGaThiBaHus pene
K1, ero koHtakTel K1.1 3aMbIK3IOTCA M Ha
nepeusHyio 06moTKy TpaHcgopmaropa T1
NOCTYNKUT NONHOe HanprxeHue cetu. [law-
HbIA Npolecc npoaomkaerca okono 1 c,
nocne 3toro BN rotoe k pabBore. OgHo-
BPEMEHHO KoHTaKThl K1.2 pasmbikalorcs,
W HanNpsXXKeHWe NUTaHWA NOCTYNaeT Ha pe-
ne K1 qepes racswmii pesuctop Ri14.
Npu atom TOK, NOTpebnsembiii pene,
YMEHbLIAETCH, HO ocTaeTcs Gonblue Toka
yaepxaHus. 370 CHUX3EeT €ro Harpeea-
HKe B0 BpemA paboTi BI1.

Ana 3aWMTH Harpy3kW, B NEPBYIO O4e-
pefb TPaucHMBepa, OT aBapuitHbIX cUTya-
LMiA, CBA3AHHBIX C MPEBLILEHUEM BLIXOA-
HOro Hanpsxenms, B BN ecTb y3en 3aum-
Tol, cOBpaHHBiil Ha anemenTax U1, VS1,
VT7, K2, VD10, HL3. PabotaeTt oH Tak. Ec-
N BLIXOJHOE HaNPSXeHWe NPeBLICKT 3a-
paHee 3Ha4YeHue, B Ha-
weM cnyyae ato okono 16,5 B, To crabu-
muTpoH VD10 oTkpoercs ¥ HauHeT npore-
KaTb TOK Yepes ceetoamon HL3 u nanyya-
oWl avon ontonapsl U1, dotorpanauc-
TOp ONTONapbl TAKXEe OTKPOETCS, MTO NPu-
BEOET K OTKPbIBAHMIO TpaH3mcTopa VT7
W YEENWYEHWIO TOKa YNPaBNAIOWIEro anex-

OTNHMHUTENLHOR HHOCTBIO SIBNAETCH KM CTAbunmsatop Hanpskenus R24VD9. Tpoaa TpuHuctopa VS1. Mocnepnwid
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Ten. 207-89-00

MNpuem crarei: mali@radio.ru
Bonpocwi: consult@radio.ru

PAOWO Ng 3, 2007

BrMIOUMTCR, pene K2 cpaboTaeT u CBOMMU
KOHTakTamMu K2.1 oTKIIo4UT Harpysky ot
crabunuaaropa HanpaxeHus. MNpu 3TOM
6ynyT ceeTwTh ABa cBeToaMoaa HL2 "ABa-
pus 1" 1 HL3 "Asapus U".

B Bl y3en 3awuThl N0 TOKY COBMEWeH
€O CTPENOYHBIM UHAMKATOPOM BbIXOAHOTO
TOKa U cobpaH Ha TpaHaucTope VT8, pe-
aucTopax R28, R30—R38, nepexmwoyare-
ne SA2 v "sawmTHbeix" awopax VD11—
VD14. PaGotaer y3en rak, 470 Npu A0CTU-
HEHUMKW BbIXOOHBIM TOKOM M3KCHMMANbHOMo
3Ha4YEeHWA Ha Kax oM M3 nogauana3oHoB
NPOUCXOAUT OTKAIYEHME Harpy3ku OT
crabunuzaropa ¢ NOMOLLLID KOHTAKTOB

cTpenoyHelid npubop PATl B aBapuiiHbix
cutyauusax. Ouwonst VD13, VD14 Takxe
CHYXaT AR ero 3aluMThl.

B MOMEHT, KOrla TOK Harpysku npe-
BLICUT 3Ha4YeHue, YCTaHOBNEeHHoe nepe-
kaodatenem SAZ, To nageHue Hanpaxe-
HMA Ha peaucTope R31, cTpenoYyHoM uH-
AMKaTope, a Takxe Ha OHOM U3 peauc-
Topos R33—R36 (ecnu opuH 13 HUX Nnoa-
KJIKOYEH) OKaXETCA A0CTATOYHBLIM ONRA OT-
KpbiBaHKWA TpaHaucTtopa VT8. Tok kon-
NeKTopa BO3PaCTET, NO3TOMY YBENUYUT-
CR TOK yNpaBnsIoLero anexrpoaa Tpu-
wuctopa VS1, oH BlouuTc, pene K2
cpaboTtaer ¥ CBOMMMK KOHTakTamm K2.1

Puc. 3

H
1
i
.

K2.1. Npenenst uaMepeHns ToKa Harpy3ku
¥ OQHOBPEMEHHO nopora cpabarbiBaHws
3awnMTel YCTAHaBNUBAKT nepeknyare-
neM SA2. Bcero Takux Npepenos NATb:
0.1; 1; 5, 10; 20 A. voaw VD11, VD12
obecneurBaloT “6Ge3paspuiBHOE” nepe-
KNIoYeHne NpefenoB Npu NOAKMIOYEHHOW
Harpyske M, Kpome TOro, 3aluianT

OTKNIOYUT HArpy3ky oT crabunusaropa.
MNpu aTom craHer cCBeTUTL CBETOAMON
HL2 "ABapus I”. Mocne ycrpaHesus npu-
YUH aBapuIHOR CMTyauuu, Hanpumep,
KOPOTKOTO 3amblkaHuf, Heobxoaumo
KParkoBpeMeHHO HaxaTb Ha kHonky SB1
"C6poc”, u Bl BepPHETCA K HOPMANEHOMY
pexuMmy paboTbi.

Mo MHeHuIo aBTopa cTaTbM, NPUMeEHe-
HWE 3NEeKTPOMarHMTHOIo pene B yane 3a-
LUMTHI YOOBGHO TEM, YTO B aBaPUIHBIX CU-
Tyauunax NPOMCXOaWT NOMHOE M HaaexX-
HOE OTKNIOYEHWE HArpy3ku ot crabunu-
3aTopa HanpaxeHua. Komy-To Takas 3a-
WMTa MOXEeT MOKa3aTbCA HEeCKONbKO
WHEPLWOHHOM, HO TéM HE MEHEee OHa
NpoCTa U HaAeXHa.

OcHoBaHue 1 NepeaHss NaHenb Kop-
nyca Bl uaroroeneHbl U3 cTansHOro NuUc-
Ta TOnWMHOK 1,2 MM. 3anHAf CcreHka
npeacraenser coboil JropanoMUHUeBLIN
pebpucTLIiA  TENNOOTBOL  pasMepamu
210x105 MM OT CTapoil BERHrepckon pa-
auvoctadumu "FM 301/160™ 1 oTnuneHHbI
NO O/MHE [0 YKa38HHbIX BLILLE Pa3MepoB.
OH yno6eH TeM, HTO B HEM ECTb FOTOBLIE
OTBEPCTUA NOL TPU TpaHaucTopa KT8276.
M-06pa3Han KpbilLiKa U3roTOBAEHa U3 Ni-
CTOBOW CTASIM TONWMHON 1 MM, K Hel Npu-
KPennsioT pydky Ans nepeHocku. Bueww-
HuiA Bua cobpavHoro Bl nokazaH Ha
PMC. 2, 28 CO CHATOW KPLILKOW — Ha
puc. 3.

KpynHorabapurHele peranu 3akpen-
NeHbl HENOCPEACTBEHHO Ha OCHOBaHWU
Kopnyca. K HWM OTHOCATCA TpaHwcgopma-
Top T1, xovpeHcaTtop C1, peauctop R7,
perne u HexoTopLle apyrue. TpaH3ucTopsl
VT1—VT4 pa3mMewlaloT Ha TennooTeoae,
K WX BbIBOAAM NPpWUNasHbl PE3WCTOPLI
R1—R6, RB—R11. Ha nepenueil nasenu
YCTAHOBNEHB MuKkpoamnepmerp PA1,
BbIKIIOYaTENL NuTawun SA1, ceBetoouo-
Akl, NOACTpOeYHbiil peauctop R21, Bui-
XOAHBIE rHe3na, nepexnyarens SA2,
npegoxpaHuTens u kvonka SB1. K BeiBO-
ham nepexnodarens SA2 npunasHsl pe-
auctopet R33—R36, avonst VD11, VD12
u konpeHcatop C10. Ha BuiBOAax MUKpo-
amnepmerpa PA1 yctaHoBneHs Ouoasl
VD13, VD14, kospencatop C11 u peauc-
Top R31, a Ha rHe3nax X1, X2 — xoxpeH-
caropel C13, C14. Ouoas VD1—VD4 Ha-
[0 YCTaHOBMTE Ha TEnnooTeon c obLien
nnowanso He meHee 500 mm®. Bonb-
LWKMHCTBO OCTANLHBIX AETaNen CMOHTHUPO-
BaHbLl HA MNEeYaTHOW nnare W3 OAHOCTO-
poHHe GONbIMPOBAHHONO CTEKNOTEKCTO-
NnUTa, ee YepTex NoKasaH Ha puc. 4.

Tpanauctop KT805EM moxHO 3ame-
HUTE Ha2 KT817 ¢ mobbimu GyKBEHHBLIMMK
unpekcamu, KT8276 — na KT827 ¢ mo-
ObiM OYKBEHHBIM WHOBKCOM, €cNK ecTb
BO3MOXHOCTb, TO Haao nopobparts Mx C
6nu3kumi napametpamu, KT5020 — Ha
KT208K—KT208M, KT209K—KT20SM,
KT501K, KT5036 — wHa KT3102A,
KT31026. Tpauauctop VT8 pnonxen Guitk
o6s3arensHo repMaHveBsiM — MIM25,
MMN26 ¢ mobbiM GYKBEHHBIM MHOEKCOM.
Ceetogmonsl — cepwuin AN307, KUNA24,
ontonapa PC817 — 4N35, TpuHucTop
KY2026 — cepuu KY202 c nioboimu Gyk-
BEHHbLIMK MHAEKCaMU, NPEenBapUTENLHO
Heobxonumo nopaobpath 3K3eMNAp, KO-
TOPL OTKPLIBAETCA NPM TOKE YNPaBnsio-
wero anexTpona He Gonee 10 MA. Anoas!
0132-50 3ameHumbl na [1122-25. Peauc-
Top R7 — M3B-7,5, ocranbHbie NOCTORH-
Hele — MITT, C2-33, nogcrpoeyssie R21 —
Cn, CNo, R37 — CN3-1e. Konpexcartop
C1 — CE 1074 BeHrepckoro rnpouasoacT-
Ba, C4, C7 — K50-24, ocvansHuie okcup-
Hule — K50-8, K50-35, HenonapHele —
K10-17, K73-24. KHonka SB1 — KM-1,
BhiKNOuarens SA1 — TMN1-2, SA2 — ra-
netHuif MKI-5M8H, KOHTaKTLI BCEX YeThi-
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K2 ANWHY NPOBOAZ, YCTaHaBNMBAKOT
OAMHaKOBbIe NOKa3aHUA amMnep-
METPEA W MHWKpOaMmnepmetTpa

] PA1. Nocne a10ro nposoa Hama-

THIBAIOT HA ONPAaBKy AUaMETPOM
OKOMO 4 MM U NPUNAMUBAIOT K Bbi-
BOAaM nepexmodarens SA2 Ha
MecTo peaucropa R33. Anano-
rM4YHO NPOBOARAT NoAGOP Conpo-
TMBNEHWA peanctopoe R34—
R36, HO NPV COOTBETCTBYIOLLIEM
NONOXEHUM  Nepeknyarens
SA2. MNpy 3TOM BLIXOAHOM TOK
XenarefsHO YCTaHOBUTL B npe-
penax B0...90 % ot makcumans-
HOTO 3Ha4YeHus Ans JaHHoro

60

| -
Puc. 4

pex ranet CoeanHeHbl NAPannensHO Mea-
HblM NyXeHbiM NPOBOAOM AMAMETDOM
1 MM, 4TOOBI 06ECNEYUTL HAAEXHYIO KOM-
myTaumio 60nbLOro Toka.

Pene K1 — P3C22 nacnopr
P®4.500.129, K2 — KOHTaKTOp TWMNa
83123M c paboqmm Hanpsixennem 27 B,
HO OH HanexHO cpabaTLiBaeT npu Ha-
npsxeHun nutanua 15 B. MoxHo npu-
MEHMTb Takxe aBTomobunbHbie pene,
PACCYMTaHHBIE HA KOMMYTALMIO TOKa He
meHee 20 A, HO B T2KOM cny4ae nocne-
AoearensHo ¢ 06MOTKOW pene Heobxo-
OMMO YCTEHOBMTh racsaluMi pesvcTop
Ang Toro, 4706k HanpsxeHue Ha o6MoT-
Ke He npesbicuno patoyero. Mukpoam-
nepmeTp — M42305 Ha 1ok noAHoro oT-
knorennsa 100 mxA. Kaxasiil ua pesamcro-
poe RS, A9 1 R11 naroToBNEeH U3 HUXPO-
MOBOrO npoeopa (amametp — 1,2 mMm,
AnvHa — 100 MM), KOTOpLIA HAMOTaH Ha
onpaeke guamerpoMm 5 mm. Peauctop
A31 naroToenex U3 HAXPOMOBOIO NPOBO-
pa avamerpom 0,31 mm. Peauctopw
R33—R36 uaroToeneHs U3 MegHOro ob-
MOTO4HOro npoeopa MN3B-2 wnn anano-
ruyuHoro auamerpom 0,4; 0,6; 11 1,4 Mm
COOTBETCTBEHHD. CONPOTUBNEHWA Pesu-
ctopoe R31, R33—R36 nogbupaloT Npm
HanaxwsaHum EN. Tpancdopmarop T1 —
TH61-127/220-50, Ans MOHTaXa CWNb-
HOTOYHBIX uened Heobxogwmo npume-
HUTb NPOBOA C MAOWIAALIO CeYeHns He
MeHee 2,5 Mm%

HanaxuBanuwe HauvHalOT ¢ noabopa
conpoTvenenus pesmcropa R31. Ona
artoro HeobxoguM CTabMNM3UpPOBaHHLIA
WCTOYHWK NUTEHWA C PeryiupyemMbiM Bbi-
XOAHbIM HanpsxeHwem 3...12 B, Tokom
0o 100 MA, pesvcTop CONPOTHBNEHMEM
51...100 OM 1 MOLLHOCTEIO 2 BT. K BLIXO-
Ay 3TOr0 MCTOMHMKA NOCRefoBaTeNbHO
NOAKNOHAIOT PESUCTOP, ITANOHHLIA aMm-
nepmeTp (Hanpumep, undpoBO# aBO-
METP) U CTpenoMHbIi nprbop © NpUNasH-
HBIMM K €ro BoiBoAam awopamu VD13,
VD14 v 0Tpeskom BLICOKOOMHOIO NPOBO-
Aa ¢ conpoTUeneHneM okono 1 Om. Ma-
MEHSIA BLIXOAHOE HaNpPsXeHWe UCTOYHN-
Ka, ycranaenueaiot Tok 100 mA u nop6o-

pPOM CONPOTMBNEHMA OTpe3ka NpoBoAa
YPaBHMBAIOT NOKa3aHWA CTPENOYHOro
npuMGopa M 3TanOHHOrO amMnepmerpa.
3areM NpoOBOA HAMATLIBAKOT Ha KOpNyC
peaucropa MJT-0,5 unu BC-0,5 v ycTa-
HABNMBAIOT CTPEnoyHbIn npubop B KOp-
nyc BI.

3atem npoeepawT paborocnocob-
HocTh Bl M npoBOAAT HacTpoiKy yanoe
33LUMTEl OT MPEeBbLIEHWA HanpPsXeHus
W No Toxy. [AnA HanaxuveaHus yana sawm-
Thl OT NPEBLILLEHUA HaNPsXXEHUA nocne-
NOBaTenLHO CO cTabunuTpoHom VD9 Ha-
[0 BpPeMEHHO YCTaHOBWTL cTabunurpon
KC439A nnu ananoruyHeii, Jeuxok noa-
cTpoeyHOro peaucropa R21 ycranaenm-
BAKOT B HMXHEE NO CXEMEe NONOXEeHWe,
a BbiXoaHOe HanpskeHue Bl kouTponu-
PYIOT BONLTMETPOM. MNaBHO yBEnnIMBan
BbLIXOAHOE HanpsiXeHue, ONpeaensior,
NpK Kakom 3Ha4YeHWn NpoMsowwno cpaba-
TeiBaHue pene K2. MNpu HeobBxogumocTh
3TO 3HaYeHVe MOXHO WameHWTb noabo-
pom crabunurpora VD10 ¢ ppyrvm Ha-
npsxenmem crabunusawmn, fMocne aToro
BPEMEHHBIA CTaOUNMTPOH YAANAIT.

Hanaxveanwe yana 3almTsl No ToKy
NpOBOAAT B Chnegyoweil nocnenosa-
TenbHOCTH. [BMXOK NOACTPOESHOro pe-
auctopa R37 ycraHaBnMealoT B NEBOe No
CXEME NONOXEHUE, NepexoyarTenb
"Tok, A" — B nonoxenuve 0,1 A, kK Beixogy
BN nogxnioyaoT pesmcTop conpoTuaene-
Huem 100 Om 1 MOWHOCTLIO 2 BT. Msme-
HSIA BLIXOLHOE HanpsXeHue, yCTaHaBnu-
BaIOT BbixOaHOK Tok BEM 100 MA 1, nnae-
HO nepemellan ABWMXOK peaucropa R37,
pnob6usawTcs cpabarbieaHna pene K2.
3arem noabuMpaloT CONPOTUBNEHWMA pe-
asucTopoB R33—A36. [ina atoro oTpesok
npoeoga M3B-2 puametpom 0,4 MM
W ANKHOM Okono 1 M NPUNanBAaIOT Ha Me-
cro peaucropa R33, a n oNarens
SAZ2 ycTaHaBNMBaOT B nonoxeHue "1 A",
K Bbixogy BN noaxmo4aior nocneposa-
TENLHO BKMIOYEHHLIE AMNEPMETP U Ha-
rpy3oyHbie PesancTopbl C TAaKUM CONpo-
TUBNEHWEM (M COOTBETCTBYOLUERA MOLL-
HOCTHIO pacCenBaHun), YTOOB BLIXOOHOM
TOK Guin npumepHo 0,8...0,9 A. Mamenan

MOAYNBLHAR PEKNTAMA
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UHTEPHET-MATA3MH "OECCHU™

Npeanaraer:

— merannowckarens "POINTER™,
NONHOCTLI0 rOTOBLIA K paGore, —
3900 py6.

— cofipaHHas, B Kopnyce, nnara
MUKPOT HOTO MEeTannoucka-
Tens NMB042 — 1125 py6.

550_ rpammatop EXTRA PIC —

— al-;ytpucxemnuﬁ OTNag4vkK ycr-
poiicte Ha  PIC-konTponnepax
MICD2-MC1 (aHanor MPLAB-ICD2) —

1600 py6.
— Habop ™HacToromep 250 MINy™ —
490 py6.
— LUKANA TDaHCHBepa —
750 py6

— CD-Rom "SMD-2005. LigeTogas
¥ KOAOB3A MApKMpPOBKA SMD-komno-
HeHToB™ — 100 pyo.

— nabop SMD peancropos TWNO-
paamepa 0805 w3 170 HomMHanoe ot
0 Om o 10 MOm, 5 9%, no 50 wr. kax-
poro — 1000 py6.

—- OXpaHHaa paguocHMrHann3auvs
“"Komnakr-7" — 6000 py6.

Bcerpa B npopaxe paguoTexHuye-
CKMe XxypHansl, kniru, CD, DVD, anb-
6ombl cxem, Habopbl peranedt gna ca-
MOCTOATENLHOM CcOOpKKM, KOpNyChl,
pagmoperany, marepuansl u obopy-
NOBaHWe AnA Nalku.

htlp //www dessy.ru

mail: post@dessy.ru

1071 13 r. Mockea, a/s 10 "Nocen-
Topr”. Ten. (495) 304-72-31.

* % %

COBEPUTE CBOUMUW PYKAMW!
TONbKO

JNYYLUME KOHCTPYKLIUM |
115201, Mockea,

afnd "HOBAR TEXHUKA”
www.new-technik.ru

BUHVLAU WIMHAOLOU

00-88-£0Z wo1

nJ*ojpeIGHNSU0? :Mooduog
nirojpRigiEWw (yeLeLs wandy)
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Ten. 207-89-00

Bonpoce: consult@radio.ru

Npwem craTeh: mall@radio.ru

PALINO Ne 3, 2007

PacwuupeHnve nHTepBana
HanpsaXXeHUa ceTu
TpaHchopMaTOpPHLIX ON1OKOB
nATaHUA

M. O30JIMH, c. Kpachniii Sip Tomckoii o6n.

Muorwne cetespie TPaHCHOPMATOPB! HMEIOT OTBOL HA8 Hanpaxe-
Hwe 127 B. MNpegnaraemMoe yCcTpOWCTBO HMCNONb3yeT 3T0T OTBOL
AN 3HANMTENsHOro PacLNMPEHHS MHTEePBaNna HanpsXeHWsl CeTH
(85...250 B), B xoTOpOM NHTaeMbii oT Hee npwbop coxpanser pabo-

TOCNOCOBHOCTD.

l ! puamHoin, Nnobyaueuiei MerHa paspa-

GoTaTb NpeanaraemMoe YcTpoWcTBO,
cTano 3ameTHoe yXyauweHwe KavecTsa
paboThl 3BYKOBOCMPOM3BOAALLEH anna-
patypbl NPY 3HaYUMTENBHOM CHUXKEHUU
ceTteBoro HanpsxeHus (140 B u meHee).
Brnoku nuTaHus 3Toi annapaTtypet cobpa-
HEt N0 TPAAULIMOHHOM CXeMe C HU3KoYac-
TOTHBEIM CETEBbiM TPaHCGHOPMATOPOM.
Hanuuue y mHormx rpascgopmaTopos

MCNONb3yemble Kax kKoMmnaparope. Muk-
pocxema DA1 nonyyaeTt nuTaHue OT napa-
meTphyeckoro crabunmsaropa R4VD3.
Konpencarop C1 crnaxveaer nynscaumm
HanpsXeHus cpaesHexuna, a C2 — nuralo-
wero Hanpsxenus. O6pa3auyoeoe Hanps-
XeHue OnA KoMnapartopoe dhopmupyer
ceetoguon HL1, MCNonb3OBaHHBIA Kak
crabucTop, TOK Yepes KOTOopbIiA cTabunu-
3upoBaH TpaH3aucTopom VT1. Hanpsaxe-

on ontpona U2.1. doTtocummucTop onTpo-
Ha U2.2 OTKpbLIT M NoanepXUBaeT B OTKPbI-
TOM COCTORHUKM cMUcTOp VS1, yepes ko-
TOpbIA HaNpsXeHWe CEeTW NOCTYnaer Ha
BbixoA, 1. Tok yepes anementol HL2 n U1.1
He TeveT, noatoMy doTocummecTop U1.2
¥ CUMUCTOP VS2 3aKpLITHI, COOTBETCTBEH-
HO, BbIXOL, 2 OTKNIOYEH.

B cnyyae yMeHblUEHWA HaNpPsKeHUA
ceTh Huxe 145 B Ka BeixOAe KOMNaparopa
DA1.2 coxpaHaeTcs BLICOKWIA YDOBEHb Ha-
npsxeHus, a Ha Beixoge DA1.1 ctanoBuT-
€9 HU3KMM. MNoaTomy TpaHaucTop VT2 3a-
KpbiBAeTCH, TOK yepe3 ceeroamon HL3
W Many4alowwia avoa ontposa U2.1 npe-
kpawaercs. PorocummucTop U2.2 u cumn-
crop VS1 3akpbiBalOTCA, OTKIONaA Bbl-
xop 1. Yepea ceeroamon HL2 w uanyyaio-
wwid anon ontpowa U1.1 Teser Tok, ¢oto-
cumucTop U1.2 u cumuctop VS2 orkpbl-
BaKOTCA, HANPsXKEHMEe CeT MOCTYNaeT Ha
Bbixon, 2. Peancrop RS coapaer nonoxm-
TenbHyKw o6parHyi0 CBASb, B pesynbrare
AeACTBUA KOTOPOH NOABNRETCH rucTepe-
3UC NEPEKIIOYEHNA C LUMPHUHOR 30HLI OKO-
no 1 B no ceresomy Hanpsxexmio. Mcre-
pesuc NpenoTepallaeT MHOTOKPaTHbie
NepexNic4eHnn BEIXOO0B B Chyvyae, Koroa
HanpsXkeHvwe B ceTu Konebnercsa sbnwan
NOPOroBOro YpOBHA. YMEHbLLIEHHE COnpo-

OTBOfa NEepPBUYHO  OBMOTKM Ha HWE CeTU B 33BMCMMOCTM OT €ro 3Hauye- TWANeHUA peancTopa RS paclMpseT 30HY
rucTepesnca.
FUI2A V81 Ecnu HanpsxeHue CeTH NpeBbiCUT
— 250 B, Ha Boixope komnaparopa DA1.2
2 VD1 2 NOABUTCA CUIHBN HU3KOT O YPOBHSA, Yepes
& 1,5KE440CA ~ Aot AE8 N4 anemenTsl HL2, HL3, U1.1, U1.2 He mo-
: P Pl 7 ".6‘8 Pl | w22 XET NPOTEKATL TOK, NOCKONLKY OHM Nnony-
) Am%??am @a ; gn Cy)%g 4aI0T NMTaHWEe C BLIXOAA 3TOM0 KOMNapa-
«85.145B» 0 D Topa. lNoatomy o6a cummucropa VS1 n
1 4’ )}' < RE 330 VS2 3aKpbiTel, BLIXOAL YCTPOWCTBA OT-
u11 (2 . ve2 =1 KIKOYEHL! OT CETH, YTO UHAMLMPYET BIUIO-
! ztg C : g “eHHbli ceeToauon HLA.
& R55102 2 Bvoa VD1 — pononHWTensHuiR ane-
K @ MEHT 3alThl. OH OTKPLIBAETCS, BLISHIBaN
gé e i ' ™3 neperoparme npenoxparurens FU1, ecnm
=4 DA1. U2 aMNNUTYNa HanpsXeHWs CETW NpPEeBbiCUT
{ | 8l ool 7 ,] [,] R7 440 B (addexTMBHOE 3HAYEHME — OKONO
53 5 470 7] [ 1« = 310 B).
22k U1,U2 MOC3061 aaHBO no.a.xnlo:g:ue xm pglﬁhzurem;
2iped| | ] pa P
St ke TCT08105
- [+
R % 7 e , €2 U sup. B
1 _@z ! == 220mkx 7N VD3 [4814A -
b DA1.2 %16 B
I DA1 LM358N / /
20
Puc. 1 /
127 B HatonkHyno Ha «~220 B» T VBa—vO7 - / /
MbiCib  aBTOMarnyeckoro = ! KO21 & . 4E y
NEPeKNioYeHUsl cetm Ha ¢ 1.1 —* 500 g
aTOT OTBOA B Clyyae, ecnu & , S127B» @ X508 o / -1/
HanpsixeHWe B HElA CTaHo- 3 ]
BUTCH MeHblwe 145 B. Ta- g 12 - 0
KOW NPUHLKN peanu3oBaH i
B NPE/IaraeMoM ycTpoi- £ , 50 100 150 200 Uo B
CTBe, B pe3ynbrare 4ero
paGorocnoco6Hocts nuta- Pue. 2 Puc. 3

eMbix Harpysok obecneve-
Ha B O4EHb LMPOKOM WHTEpPBAaNne Hanps-
xenua cet — 85...250 B. Ecnu Hanps-
XEeHUe B CETU NPEeBbICUT BEPXHWIA npe-
Den, pacLvpuTenb OTKIIOYUT Harpyaky.
Cxema paclmpurens nokKasaHa Ha
puc. 1. BonpsMmneHHoe AMOAHBIM MOC-
ToM VD2 HanpskeHue nocTynaer vepes
Denutent ua peanctopos R1—R3 Ha one-
PaLMOHHbIE yeunuTenu Mukpocxemel DA,

HURA, MOXeT 6biTb NOAZHO Ha BbIXOA 1 MnKn
Ha BbIXOA 2 OTHOCMTENbHO Bbixoaa 3 unu
¥E OTKNIOYEHO OT HUX,

Moka HanpaxeHWe CETW HaxoaMmTCs
B npenenax 145...250 B, Ha Bbixoaax Kom-
napartopoe DA1.1 v DA1.2 ebicokve ypoB-
HU HanpaxeHws. B pesynwrare atoro
TpaHaucTop VT2 orkpbiT. Tok npotekaer
yepe3 ceetoamon HL3 n nanysaowmii au-

TpaHchopMaTopHOro  HU3KOBONBLTHOrO
6noka nuTaxms. K eexopam 1 1 3 nogrnio-
4alT BCK NEpBMYHYI0 OBMOTKY TpaHc-
dopmartopa T1, paccyMTaHHyI0 Ha Hanpa-
xeHve 220 B, a k BoixogamM 2 1 3 — 4acTb
aToi o6MoTkK |.2 Ha HanpsxkeHwe 127 B.

Ha pwe. 3 nokasaH rpagyk 3aBUCMMO-
CTW BbINPAMNEHHOTO HanpPsXEeHWs OT Ha-
NPSXeHUA ceTn.




Pacwumputens co6paH

Ha OAHOCTOPOHHEeN neYar-
HOW nNnate (puc. 4), Ha Ko-
TOPOW CMOHTUPOBaHbI BCE
netanu, KpoMe CUMMUCTO-
poB VS1 u VS2. Ceetoamo-
Abl MOXHO NPUMEHWUTL JHO-
Gbie (xenarensHo, HO He
obs3aTensHO pa3Horo uee-
ta). OY LM358N (DA1)
MOXHO 33aMEeHWTb ero aHva-
noramm KP1040YA1,
KP14684YO1P. Cumncropsl
TC106-10-5 (VS1, VS2) a3a-
MEeHWMBl Ha Apyrue, cno-
cobHble KOMMYTMDOBATb
TOK HEe MeHee 5 A npwu Ha-

npsxeHun He mexee 500 B;
TOK YNPaBfsiioWEero anekr-

poga, BH3LBaWMA OTKPBI-

BaHWE CUMMCTOPA, He Aon- =
XEeH npesBbilaTs 0,1 A. 7

Ana HanaxueaHun Heob-
xoaum JTATP © BONLTMETDOM
NEePEMEHHOrO HanNpPsAXeHus RS
Ha Bbixope. [BMXOK noact-
poeyHoro peauctopa R2 yc-
TaHaeMMBawT  nNpubnuan-
TEeNEHO B CpeAHee nonoxe-

=]
8
© RE 1 4
ume. Ha sbixone JIATP ycra- % c3-00000
{Hlﬁ § R3
(] o—{

HaBNMBaIOT HanpsxexHue

250 B, xOTOpOe nogaloT Ha
Bxop ycTpoiictea. MNoa6o-
POM CONPOTUMBNEHUA Pe3nuc-

Topa R3 (BpemenHo ero

MOXHO 3ameHuTb NoAcTpo-
€4HbLIM) NOGMBAIOTCS BKMO-
yenun ceetoamona HL4. 3a-

TEM HanpAXeHwe Ha Bbixope
NATP cHuxawT po 145 B.
Ecnu BKNoNeH cBetoauop
HL2, nepemewalT OBMXOK
NOACTPOEYHOrO peawcTopa
R2 eeepx (no cxeme) no ra-
WEeHWA 3TOro ceBertoguoaa
¥ BKMOYEHWA CBeToguona
HL3. 3areM nepemeLwanT
ABAXOK NOACTPOEYHOMO pe-
3nvcTopa B NPOTMBONONOX-
HOM HanpasNeHWW, NokKa He
noracHet cBetoauon HL3
u He exnioumTes HL2. MoxHo
nogobpaTts CONPOTHBNEHKE
peauctopa R5 ans ycranos-
KM XEeNnaeMol LUIMPUHL 30HbI
rucrepesuca.

K npepnaraemomy ycr-
POCTBY BO3MOXHO NOAKN0-
YUTh NapannensHoO HeCKONb-
KO CeTeBLix TpaHchopMarto-
POB CYyMMBPHOW MOLLHOC-
ThiO He 6onee 400 Br. Xena-
TENLHO € Nnomouiso JIATPa
NPOBEPUTL, YTO NOOKAIOYae-
MBI TpaHc(pOpPMaTop Bbi-
OepXMBaeT  HanpaxeHue
250 B, nopaBaemoe Ha 06-
moTky 220 B, u 140 B — Ha
obmotky 127 B 6Ge3 nepe-
rpy3ku. Ecnu ato He Tak,
CHAXAIOT noporu cpaBaTtbl-
BaHWA KOMNapaTopos..

Pegaxtop — M. EscHkos,
rpachma — M. Escinos

456 c.: un.
ISBN 5-93517-264-X.

CucreMaTManpoBaHbl CBe-
AEHWA NO BCEM pa3penam By-
30BCKO nNporpamMmbl OaHO-
MMEHHOro kypca. ManoxeHs
TeopeTuHeckie OCHOBBI Npu-
emMa cUrHanos Ha GoHe nomex,
NPUHUMNB NOCTPOBHUA TPak-
TOB CUrHaNLHOA U NpOMEexXy-
TONHOM 4aCTOTH pAAHONPUEM-
HbIX YCTPOWCTB, OCHOBHLIE NO-
NOXEHUS TEOPMN CUHTE3a 4a-

croT, cnocobbl obecneyeHun

PerynMpoBOK 1 CTPYKTYPbI 4a-

CTHbIX TPAKTOB NPY NPUEME CUIHANOB C Pa3nNkHHLIMK BMASMMK |
MogynauMk. PaccMotperbl Gaktopbl, BAMAIOLWME HE Ka4ecT-
BEHHDBIE NOKa3aTes PaauONPUEMHBIX YCTPOMCTE.

Ans CTyneHToB BY308B, no cneuMansHoOCTH
200700 — "PapuorexHmka” HanpasneHua 654200 — "Papwo-
TexHuka". Moxer 6biTb MCNONb3OBaHO ANS NOBLILLEHWS KBANW-
duKaumu cneumanucTaMu.

FETPORCTEA RPHEMA

Orgen peanwsaywm wagarenscrea: ten. (495) 737-39-27,
radlos_hi@mtu-net.ru; WWW.TECHBOOK.RU .
3axazarb HANOXEHHbLIM MNATEXOM MOXHO, BBICNAB NOYTO-
BYIO OTKPLITKY UM Nucbmo NO agpecy: 107113, Mockea, a/fs 10,
"Dessy”; ten. (095) 304-72-31 mnu NO 3NeKTPOHHOW noyTe:
U

Ba npvema n obpa- |
6otk curHanos. Yuebroe no- |
cobue nna ey3oB. — M: lopa-
yan nmHua—Tenekom, 2007. —

Nosepuwie nnovreps LaserGrover 40005 PCB
ﬂﬂn LUI]E‘U'IUHUFI NeyarHelX NNOT 4 h‘“Kpﬂ[stDK -

BbICOKOE PA3SPELIEHUE BAHIMX
TTPOBJIEM - TEITEPD 10160 dpi! J

PACTPOBLIA METOR SATMCH

125480 Mockaa, a/n 45

Tea.: (495) 494-0500

. Daxc: (495) 494-958%
E-mail: ssles@alphalaser.ru
hitp://www.alphalaser.ru

Allb<d:

(7]
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BeixogHoe HanpsixeHwe MBI ocTaer-
CA NPaKTUYECKW HEW3MEHHBIM NPY U3Me-
HEHWUW HaNpPMKEeHWUs aKKyMyNAaTopHO# Ga-
Tapeun oT 11 (Npy paspsxeHHbLIX aKKymy-
natopax) no 14,5 B (npw 3apsake wx or
reHeparopa); B 3TOM OCHOBHOW CMbICN

(AR RN NN &R ]

3
Y
= o
n
-
(o]
e
b
m
®

Ten. 208-83-05 AN A

crabunuaaummn WBN.
B pesynbTare Makcwm-
MaJIbHaA MOLUHOCTb YCK-
NMTENRA He 3aBMCKUT OT KO-
nebanunii  HanpAXeHns
B CeTV asTomMobuns.
MNpeo6pasosatens no-
Ay4WNCH CROXHLIM NOTO-
My, 410 TDA7294 B MOCTO-
BOM BK/IIOYEHUN HE MOXET
paboTare Ha Harpyaky co-
NpPOTUBAEHUEM 4 Om,
TONLKO Ha B Om. MoaTtomy
ans cabeydepa npume-
HEH YCUNUTENb Ha TPaH-
suctopax. [ns nonyve-
HUS OT HEro MOLLHOCTH
150 BTt Ha Harpy3ke 4 Om
HeobxoaumMo payxnonsp-
HOEe nuTaHue 2x38 B.
Ecnu ecTb BO3MOX-
HOCTb MCNONbL30BaHWUA
HY ronoexmn 75MOH-1 co-
npotusneHuem 8 Om, TO
MOXHO cgenarb npeoG-
pasoBarenb C BLIXOAHBIM
HanpaxeHunem NVllb

T Npuem cratel: mall@radio.ru
Bonpocsi: consult@radio.ru

PAZIMO Ma 3, 2007




2x28 B 1 u3 gpyx mMkpocxem TDA7294
B MOCTOBOM BKNIOMEHUM MOCTPOUTE
ycunutens HY mownHocTeio 150 Bt Ha
Harpyske conporusnesvem 8 Om. fns
oGecneveHnsn HaOEXHOCTH MMKpOCXe-
Mbl TDA7294 npu Harpyake 4 Om He

=

21

2vim

HE

MOLLHOCTW yCUIMTENA

Ecnu Ha ycunurens B 150 Bt npm Ha-
rpyske conporuenesuem 4 Om noparts
MY3BLIKANbHbIA CUrHan W YBENWYMBEBTL
rPOMKOCTE OO0 3aMETHOINO OrpaHuueHus

A

720

A2

A1
EX

BAF

28

26

Puc.3

Lenb -38B
Lenb +28 B

Lienb -286

24
0

cnegyer nurare HeBnpsixeHwem Gonee
2x30 B (HanpAxenue Gonee 40 B BbiBe-

[ET UX U3 cTpoA).

CaMbIX FPOMKMX 3BY-
KOB, TO CPEAHAR Bhi-
XOAHAR MOLHOCTL
(MamepenHan Ten-
NOBLIM BATTMETPOM)
okaxercn 35...50 Br
B 3aBUCUMOCTM OT
CTUNA Mysbiku. Ko-
HEYHO, C ycunure-
nem  MOLHOCTBIO
150 Br MOxHO W
cxeus 75MOH-1, HO
ANA 3TOro ycunu-
TeNb HYXHO BBECTH
B XECTKOE OrpBHM-
HYeHME —KNUNNUPO-
BaHue (ans aToro Ha
BXOf, NOAAIOT CUrHaN
aMNNUTYAo0i B He-
cxonbko pas Gonb-
e MakCcUManbLHOM),
xorpa He Buixoae Gy-
OYT MONMTU NPAMO-
YrOonbHBIE WMNYNb-

Chi, HO 3TO YXe He My3biKa...

PagaxTop — A

Coxonos,
rpaguxa — 0. Anapeens, $oTo — 8BTOPE

MOOYNLHAR PEKIIAMA

Yocnoaws cm. 8 "Paguo”, 2007 . Ne 2, ¢. 11

UHTEPHET-MATrA3MH NPEONATAET!

Bonee 50000 paaMOKOMNOHEHTOB,
4500 xomnext-pguckoB v 9000 kHur
¥ ansG0MOB NoO paguoTeMaTvKe Bl
MOXETE 3aKa3aTb W NONy4uTh MO Ha-
wum karanoram. Karanoru NMOCLUN-
TOP[@a Ha KOMNaKT-auCKe CTORT BCEro
25 py6. 1 BRCLINAIOTCA N0 Npeaonna-
Te C MapKaMu B KOHBEpTE.

Karanoru 3axaxuTe 306ech:

WWW.DESSY.RU wunu 3pece:
107113, r. Mockea, a/a 10 "MocewnTopr™

* & &

BONILLUMM 3ABOOAM
M IOHbIM PAJHOIIOBHTENSIM [
000 "3nexTponany”
Paguonerany, KOMMNEKTylowme,
XUMMA 1M MHOroe apyroe. Komnnexra-
uvA nNpeanpuaTWii. BecnnaTHwiA kara-
nor Ha caire. MNbkue ycnosus nocras-
xu. [locraeka no CHI. Bce octansHoe
Ha www.elekland.ru .
He TparTbre BpeMsa HA NOWCKH —
970 Hawa paboral
J.],nn nucem — 169300, Pecnybnuka

— (82147} 63482.
'lhn. — 89129456875.
* * &*
Anu Bec, paguomoburenn!

BCexX Ha-
npasnexuii. Kopnycw ana P3A. Pagmo-
BNEMEHTbl, MOHTaXHLIA WHCTPYMEHT
U MartepMans, nureparypa, roroebie
uanenus. IBM-xom

Ot Bac — onnaueHHbiA mnaept
ans 6ecnnarHoro Karanora.
426072, r. Uxenck,
a/sa 1333 PTL “Mpomereii™.
www.rtc-prometej.narod.ru
Ten. /¢ax&’(3412) 36-04-86,
22-60-07

* & &

ABTOPU3OBAHHBLIF COPBUCHLIA LIEHTD
Nno PEeMOHTY COTOBLIX TenedoHoB
npurnawaer Ha paGoTy WUHXeHepos.
BoamoxHo obyueHue.

Onnata cAensHO-NPeMuancHas.
KoHTakTHoe nuuo: KHasee feHHagui,

Ten. 225-96-92/ 8(903) 252-32-04.

- * &

Tpebyiorca cneumanucTs no pe-
MOHTY panvoMsMepuTensHbix npubo-
poe (ocuunnorpadnl, YaCTOTOMEpPbI,
BONBTMETPH M T. 4.). OnuiT paborsl
obnzareneH.

Pabora B r. Koponese. MNpeaocTae-
NEHWUE XUNLA.

Ten. 518-21-16; 510-67-22.
SnexTpoHHan novta: info@mprofit.ru

X3LOMNAGE

$0-£8-802 "'l WINH

nJ"ojpei@insuos :msoduog
ni"o|peigiiew :yeLeLd wendy
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@ PacuyeT uMcsia BUTKOB KaTyuwiek
B. MMPOHOB, pep. locrunuisl JlenmuHrpagckoin obis.

PALMONIOBUTENIO-KOHCTPYKTOPY g @pmo@

o
v
3
~
&
g

Bonpocus: consult@radio.ru

Npwem crarei: mail®radio.ru

HEKOTOPLIX CNPaBOYMHWKBX MOXHO

HakiTM opMyny ons pacyerta nHAayk-
TUBHOCTW OQHOCTOWHOM KaTyLLKu:

L=n(An+B/n-C),

e A = (::D}’ / € + 0,45D), B = 3,5¢-D/d;
C = 4D. 3ra ¢popmyna NnpuroaHa ans pac-
HETa MHAYKTMBHOCTH KATYLLKK, ECNM U3Be-
CTHbI ee napameTpsl (puc. 1): D — ava-
METP KBTywwkn, d — guameTp npoeoaa; £ —
OCEBaA ININHA KATYLUKM; N — YACNO BUTKOB.

d t

Puc. 1

Ho uHorpa HeoGxoaMMo HaMOTaTb Of-
HOCNOWHYIO KaTYLWKY ONpeaeneHHoR wH-
OYKTMBHOCTHM H2 rOTOBbIM KapKac C KaHae-
Kamm ANA yxNaaku NPoBoAa C Wwarom t u,
3HauuT, onpeaenuTe TpeGyemoe uYucno
sutkos. Ecnu nonepevHoe ceveHwe He
Kpyr, a8 npasubHBIA MHOTOYrOfibHUK,
TO B YKa3aHHLIX BbILLIE COOTHOLIEHNAX -
ameTp D 3ameHsIoT Ha D, cos® (r/2N), roe
D, — PpaccTofAHWE MEXAY COCemHuMK
BEPLUMHAMKM MHOTOYrONbHUKA NAIOC Ava-
MeTp Nposoaa; N — 4ucno rpaHeil MHOro-
YronbHUKa.

3apaya CBOAUTCS K PELIEHWIO HENIMHEe -
HOro ypaeHenwa: L-n (An+B/n-C) =
OTHOCHTENLHO N. Takam MEeToauka 0Co-
6enHo ypobHa AnA pac4eTa Yucna BUTKOB
OAHOCNOWHOW KaTyluky, HaMOTAHHON Bu-
TOK K 8uTky, — t = d, a gnmHa Karywkn
f=dn.

AnA pewexna npeaHasHayeHa npocTan
nporpamma anf Kanekynatopa. fAymaio,
oHa GyOeT nHTepecHa Tem paguoniobure-
NAM, Y KOTOPLIX €LUe COXPaHWnMCk Npo-
rpamnpyeme KaNbKyNnATophL "OnekTpo-
Hwka MK-61"

01:X.N7; 02n-+>(4 03:4; 04:x;
05:X.0C; 06:0; 07:X. I'l2 08:1; 09:0;
10:X.N3; 11: M-X2; 12: N-»X3; 13:+;
14:X.N2; 15:N—=X8; 16:x; 17:X.N5; 18:3;
19:,; 20:5; 21:x; 22:M-+>X4; 23:x; 24:N->X6;
25:+; 26:X.NB; 27:Fn; 28:M-»X4; 29:x;
30:R%; 31:0; 32:,; 33:4; 34:5; 35:M1->X4;
36:x; 37:M-X5; 38:+; 39:+; 40:X.MNA;
41:N>X2; 42:x; 43:0->XB; 44:M-»X2;
45:+; 46:+; 47:N->XC; 48:-; 49:N->X2;
50:/~/; 51:x; 52:0-X7; 53:+; 54:FX<0;
55:10; 56:N—»>X2; 57:M->X3; 58:—;
59:X.M2; 60:C/N; 61:N.X3; 62:1; 63:0;
64:+; 65:X.N3; 66:6MN; 67:10;

Beog: D=P4; d=P6;, t=P8;
L=PX.

BuiBoa: n = PX = P2; £ = P5.

Mpuvwep:D=2cm=P4,d=0,1 cm=P6;
t=0,15 cm=P8; L = 2000 nlH = PX. Haxm-
maem Ha [B/0], [C/N], xaem, HaxuMaem

§ Ha [C/M], xaem, ewe pa3 Haxumaem Ha

[C/T], xaem, nosTopHO Haxvumaem Ha [C/T],
wOem 1 nonyyaem N = PX= P2 = 11,4 sutka
{oxpyrneHno), ¢ = PS5 = 1,7 cm (okpyrnex-
HO). Kaxaoe oyepeaHoe Haxarue Ha kna-

suwy [C/T1] aaeT cneayoLmin AECRTUNHBIN
3HaK.

Urorpa Guieaer HEOOXOOMMO paccum-
TaTh YACNO BUTKOB KOPOTKOW MHOrOCNON-
Ho# karywkw. B [1] v [2] onucaH pacyer
KaTylKM UCXOAS W3 ee reOMETPUYECKUX
paamepoe. Mo nonyyeHHbLIM pesynbTaram
MOXHO BbMMCNUTE Tpebyemblii ouamerp
NPOoB0AA, KOTOPOro Y pagronoburens mo-
XeT u He ObiTh. A xoMy NPeanoXKuTL NPO-
fPBMMY PacyeTa, B KOTOPOM WMCXODHbIM
NapaMeTpoM CNyxuT OuaMeTp nposoaa.
Owa 6binB MCNONBL30BaHA NPY NPOBKTUPO-
eatum LC-¢punsTpoB ANA aKyCTMHECKO#H
CUCTEMBI.

UcxoaHbie napameTtpbl (pPUC. 2); ¢ —
oceBan ANnMHa KaTylwku; D, — BHYTPEHHWIA
AvameTp; d — auameTp npoeoaa; L — wH-
JAYKTUBHOCTL KaTyllku. Pe3yneTartom pac-
yera 6yayT N — 4ncno BUTKOB U C — BLICO-
T2 06MOTKN. KOPOTKO#IM NPUHATO Ha3biBaTL
MHOTOCNOMHYIO KaTyLUKy, Y KOTOPOW AnuHa
Megune cpegHero guwameTpa ob6MOTKM:
#<D.

Puc. 2

Dopmyna AnA pacyeTa YMcNa BUTKOB
n3 [1] 6bina enaonaMeHeHa:

L-25n-n? (C+D, ) / [3(C+D,) + 9¢+10C] = 0,

rone C = n-d’K,/¢. Ecnn BuTKM OGMOTKM
YAOXeHB! HENNOTHO (HanpyUMeEp, BHaBan),
HeoGxoauM KO3(PPUUMEHT, YYUTHIBAIO-
Wi 3TY HENNOTHOCTL. KoadduumeHT yk-
napxm K, NokasbiBaeT, BO CKONLKO pas pe-
anbHasa nnowaans C-¢, 3aHATan 0GMOTKOM,
Gonble naeansHoM, KOrAa BUTKK YNoXe-
Hbl NTNOTHO OOWH K APYroMy B aGCONIOTHO
POBHLIE PAAK.

Onpenennte K, MOXHO ONbITHBM ny-
TEeM, HAMOTaB Ha Kapkac, NonobHLIA pec-
CYMTBIB2EMOMY, NPoGHYyI0 0OMOTKY. 3Han
4YKUCNO BUTKOB NPOGHON 0BMOTKM Neges, BbI-
YUCNRIOT NACLLAAL CeYEeHWs1 naeantHoM
waéoﬂm no ¢>opuyne

Mogosd-
WamepaioT nnowwass npobHoi 06MoTKK
= -f
W BLINUCNAIOT K,lmsw / Sunr
3ot KO3PGMUMEHT MOXET NPUHUMETL
2;3‘18““9. Gonbluve BAWHKLL! MNK PABHLIE

I'Iporpauma anA "3neKTpoHukn MK-
61" BwirnAguT cneaylolm o6pasom:

01:X-N9Y; 02:0; 03:X->N2; 04:1; 05:0;
06:0; 07: x—»l’!S 08:N-—»X2; 09: n-»xa
10:4; 11:X-N2; 12:MX6; 13:PC; 14:x
15: n_»xs 16:x; 17:M-X8; 18: +19; X—-)I'IC
20:N-X7; 21:4+; 22-X~+m 23: F)(" 24:Fm;
251 26:2; 27:5; 28 29:N>X2; 30:FXE:
31:x; 32:N-X1; 33:3; 34:x; 35:M-X8; 36:9;
37:x; 38:+; 39:01-XC; 40:1; 41:0; 42:x;
43:+; 44:+; 45:/-/. 46:.M1-»X9; 47:+;
48:FX<0; 49:07; 50:N-»X2; 51:N-X3; 52:—;

53:X—M2; 54:C/M; 55:N— X3; 56:1; 57:0;
58:+; 59:X—»N3; 60:6M; 61:07;

Beop: =P5; d=P6; D,=PT;
(=P8, L=

Buweon: n=PX=P2;C=PC.

KowTponeHuii npumep: K, = 1,3 = P5;
d = 0,055 cm = P6; D, = 0,8 cm = PT,
£=0,8 cm = P8; L= 200 000 HlH = PX. Ha-
xumaem Ha kHonkm [B/O1, [C/M], [C/N],
[C/N], [C/N] c nepepbigaMn Ha BPEMA
cyeTa v nonyyaem n = 1449 = PX = P2;
C = PC = 0,713 cM. Kaxnoe Haxatve Ha
kHonky [C/T1] naer cneaylowmWil necATky-
HBIIA 3HaK.

Ecnm nonysunoce ¢ > (C+D,), cneayet
VCNonbL308aTh NPoBoA GONLLWEro auamer-
pa WAK KapKac C MEHLLUMM 3HAYBHUEM £
W NepecuMTaTs n.

NUTEPATYPA

1. Ousxonor B. N. CnpasoyHuk No pacye-
TAM Ha MMKpOKanekynaTopax. Wan. 2-e. —
M.: Hayka, 1986.

2. Bosxonon B. N. CnpasouHkk No pacuye-
TaM Ha MHKPOKanbKynsaTopax. Maa. 3-e. — M.:
Hayka, 1989.

Pegaxtop — J1. /i , rpad — . Mo

MOAYNbHAH PEKNTAMA
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Bce aonA pe@MOHTHHKOB pPagwo-
anneparypsi! MUkpocxembl, TpaHanc-
TOPbI, KOHAEHCATOPLI, pe3ncTopLl. Pa-
Auopetann u sanyacty. Moyroean ao-
cTaeka. [inA karanora — KOHBEpPT.

107031, . MockBa, ab. suw. 48.

E-mail: www.S-10mitino.narod.ru

* * *

Pmmmﬁnmsme uaﬁopu -
cesilue 480 xoHCTPYKLMI]

Kartenor ¢opmar A4, 104 ctp. —
50 py6. 6e3 y4era NONTOBbLIX PACXOA0B.

Mo 3asBKaM LUKOMbHLIX, OETCKUX Y4-
pexaeHnil n bubmmotex — BECTUIATHO.

107113, r. Mockea, /9 10 "Mockin-
Topr". Ten. (495) 304-72-31.

* * *

MevaTHbie NnaTthl Ha 3axas!

Paspaborka W M3roToBNEHws no
CXeMaM 3aKaszymka.

242600, Bpaxckan obn., . OaTbko-
80, yn. IOxHas, o. 69.

Ten. 89155383045

E-mail: wiw@®online.debryanek.ru

- * =

P/pneranm ore4. n mmn. 9000 Tunos,
KHUrn, komneloteps, NO.

Baw koneepr. 190013, C.-Merep-
6ypr, a/n 93, Kncenesoi.

* ok *

AENOBOE NAPTHEPCTBO

Ecnu y Bac ectb uHTEpecHble pas-
paboTkun, roToBbl NOMOYL B peanvaa-
LW ¥ NPOOBUXEHMM MX Ha PbiHKE,

E-mail: ndex-444444@rambler.ru




leHeparop-wuudpparop

curHanos DTMF

A. HATHEHKORB, r. Kaprar Hosocnb6upcxoi o611.

AsTtopy arTos ctatem notpebosanocs npeobpa3osarTs nogasaemMsie
H2 HECKONbKO BXOQOB NOrMYE€CKHE CHINansl B KOLOBLIE MOCHINKM
DTMF, cooTBeTcTByOwWMe HoMepy Bxona. BoisckMnocs, 4To cneyma-
NU3NPOBaKNBIE MMUKPOCXeMb!, criocobleie 310 caenarts 6e3 6onbuwo-
ro YMcna [ONONHHUTENbHBIX 3/IEMEHTOB, CMLIKOM [OPOry u gedm-
ymuTHbl. Beixog Gbin nalifgeH B NpUMENENMH [eLeBOH MHUKPOCXeMbl
TenedoHHOro TONanpHOro Homepohabuparens. K He#d npmwnocs Ao-
6aBuTH HECKOTBKO NIOrMYECKMX MUKDOCXEeM.

peanaraemoe yCcTPOWCTBO paspa-

. 1 6aruiBanoce ans pabotel B cucTEME
OXpaHHOW CcurHanu3aumu COBMECTHO C
ONUCaHHbBIM B [1] NpyueMHUKOM-pewnd-
paropom. Cxema reseparopa-wwgppa-
TOpa nokasaHa Ha pucykke. [eHepato-

DA1 7805

pom curtanoe DTMF apeck Cnyxut Muk-
pocxema KP1008BX27 (DA2), no oCHOB-
HOMY HAa3HAY€HWI0 — HomepoHabupa-
TENb ANA 3NEKTPOHHOIO TenegoHHOro
annapara, aHanor MMNOPTHBIX MWKPO-
cxem UMC1214B » UMC1215B. MNo-

apo6Ho 06 ycTpoidcTEE w napamerTpax ;

3TON MUKPOCXEMbI MOXHO Y3HaTk B [2].
K coXaneHwio,
KP1008BX27 He copepxwT reHeparopa

MUKpOCXeMa |

yactoThl 1633 My v NO 3TOM NPUYUHE MO- - R

XeT ¢opmMuposaTe TONbKO 12 n3 16-Tn §
BO3MOXHBLIX ABYX4ACTOTHbIX KOMGuHA- §
UWi, NpeaycMoTPeHHbIX KOAOBOK Tabnu- &

ueit DTMF. 310 kom6GuHauuKu, COOTBETCT-
sywouime uudppam 0—9, sHaxam """ n "#".
Yr1ob6w Habpate TenedoHHLIA HOMEp,
aroro enonHe pocratodHo. [Moaromy
B pacCcMartpueaemMoM YCTPOWNCTEE npw-
WNOCE OrpaHu4nTLCR Nepenayei uidop-
MauuMn O COCTOAHMKM OOWHHAOUATY BXO-
noB. 3Hak "#” MCnonbL3oBaH Kak NpUaHak
KOHUA UMKNa OMpoCa COCTORHWA BXOAOB
wwuepparopa. Ecnu Takoil npuaHak He
TpebyeTcs, YUCNO BXOAOB MOXHO yBenu-
4YKUTb 00 ABEHAALATH.

Ha casoenrom opHoewGparope DD1
coBpaH reHepaTop MMNYNbCOB NepemMeH-
HOW cKkBaXHOCTH. MameHnTs ee Heobxo-
Bmo, 4TOOb COKpaTuTL NEPMOA ONpoca
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BxOOO0B, KOrga HU OfUH N3 HMX HE aKTu-

+ BeH. [inuTenbHOCTL GOpMUPYEMbIX Ha
i Boixopgax opHoeubpatopa DD1.2 wm-

NYAbCOB 3aBUCUT OT COCTOSIHUA TPAH3WUC-
Topa VT4. Ona paBHa 200 mc, korpa

" TpaHaWCTOp 3aKphIT U 24 MC, KOFAa OH

OTKpLIT. May3sl AnMTensHOCTRIO 12 MC

- MEXay wMnynscamn GOopMHUpYeT OfiHO-
* subpatop DD1.1.

B vcx0gHOM COCTOAHWM TOK HE Te4YeT

' HA B OOHOW M3 OAWHHAOUATH BXOAHLIX

uenen, B KOTOpbLIe BKMKHYEHbl Pe3ncTo-
pei R3—R13 u wuanysamouMe Auoab
COBOEHHBLIX ONTPOHOR U1—U6.
Mpu 3ToM GOTOTPAH3IUCTOPLI ONTPOHOB
3aKPLITL U HA MX KONNEKTOPax YCTaHoB-
neHbl NOTMYeckWM BbICOKME YPOBHU Ha-
npsxenus, Ouoas VD1—VD11 3akpui-
Thl, @ TpaH3ucTop VT2 OTKPLIT. Ha BuIXO-

. ne snementa DD2.2 yCTaHOBNEH BLICO-

KWA ypOBEHbL, NO3TOMY cBetoauon HL2
"Tpesora” noralueH.
Bnarogaps HM3KOMYy YPOBHIO Ha BXO-

. ne 9 anementa DD2.1 noraweH n CBETO-
* anop HL1 "Onpoc”, a OTKpLITLIR TpaHau-

cTop VT1 3anpewaet paboTy onucanHo-
ro paHee reHeparopa umnynscos. Kpo-
ME& TOro, BbICOKMIA YPOBEHbE Ha BbIXOOEe
anemexTa DD2.1 ycraHaBnueaeT B uc-
XOAHOE HYNEeBOe COCTORHUE CHETHMK
DD4 v 3anpewgaer paborty aewwdparo-
pa DD5 (Ha ecex ero Bbixogax BbiCOKWIA
ypoBeHk). B pesynsrare TpaH3ucTopsl
VT5—VT16, UMUTUPYIOLWLWE KHONKW HO-
mepoHabupaTtens, 3aKpbiTol, COEAMHE-
HUR Mexay Beixogamm R1—R4 v Bxopa-
Mu C1-—C3 mukpocxemsl DAZ2 oTcyTeT-
BYKT W OHA HEe TFeHEepUpyeT CurHan
DTMF.

CurHanoM TPeBOrv CNyXuT NosBRe-
HWE TOKa XOTA Obl B OAHOW M3 BXOAHBLIX
uenei. Homuuans peancropos R3—R13
BuibMpanT Takumu, HTOOBLI 3TOrO TOKa
6bU10 AOCTATOYHO [NS OTKPLIBAHWA CO-
oTBeTcTBylowero  GoOTOTPaH3ucTOpa

. W YCTEHOBKM Ha €ro KONNEKTOPE HU3KOro
. YPOBHA. 3TO NDUBOAMT K OTKPLIBAHWUIO

oaHoro m3a auoaos VD1-—VD11, 3akpel-
BaHWID TpaHaucTopa VT2 U BKNIOYEHWO

: ceerogmMopa HL2 "Tpesora”.

Ecnu koHTakTel BEIKNIOYATENSR SA1 pa-
30MKHYTHI, BKQH2ETCA W CBETOAWOA
HL1 "Onpoc™, a Takxe paspeLuaeTcs pa-
6ota redeparopa UMNYNLCOB Ha& OAMHO-
subpatopax DD1.1 »w DD1.2, cuyetumka
DD4 u pewwugparopa DD5. CueTumnk
cuMTaeT npuxoasume Ha ero Bxop C1
MMNynbChl. Ha agpecHbie BXOAb MynbTH-
nnekcopa DD3 w pewwdparopa DD5S
C BbiXOQOB CHETYMKE NOCTYNAKT YeTbl-
pexpaspsaHbie ABOHYHbIE KOALI. Kaxao-
MY M3 HUX COOTBETCTBYET Nepeaaya uH-
BEPCHOr0 3Ha4YeHWs CurHana ¢ BxoAa
MYNLTUNAEKCOPE, UMEIOLLENO 3a0aHHbIA
KOAOM HOMEpP, Ha ero BbixOfi — BbIBOJ
10. Bo Bpems umMnNyneca, Koraa ypoeeHb
Ha WHBEPCHOM Bbixoae oaHosubparopa
DD1.2 Hu3kuiA, Bynet HU3KMM 1 YPOBEHL
Ha UMEIOLLIEM TOT XXe HOMEP BbixOae ae-

. wudparopa DD5.

NocnenHee oaxvaksaer, 410 Gyner oT-
KpPbiT OAWMH W3 TpaHawcrtopoe VT5—
VT16, nogrotaenmean Mukpocxemy DAZ
K nepepave cvrniana DTMF, cooTeeTcr-
BYIOLLLETD COCTOSHMIO CHeTyuka. OaHako

S ero nepepaya HauyHercs TONbLKO NPu yC-
' noeuu, 4TO TpaHauctop VT3 oTkpbiT,

a 3T0 NPOMU30RAET, ECNKW YPOBEHL H2 Bbi-
xoae mynstMnnekcopa DD3 & 3TOM uH-

TepBane BPEMeHW BbICOKWA — B onpa-
LUMBAEEMOM B [@HHBLIA MOMEHT BXOAHOM
xaHane 3adukcnpoBaHa Tpesora. OaHo-
BpeMeHHO OyaeT 3akpuiT TPaH3ucTop
VT4, yro yeenuumt ao 200 mc pauvtens-
HOCTb FEeHEPUPYEMOro MMRynLCca —
NPOAONXUTENLHOCTL nepegayn DTMF
curHana.

Taxkas CPaBHUTENLHO CNOXHAA NOru-
ka 0Becne4nBaeT yCKOpEHHbI onpoc
BCEX KaHanoOB, TPEBOXHAaA CUrHanuaa-
UMA B KOTOpbix He cpaborana, n Heob-
XO[IMMblE ANA NPaBWNLHON PaboTbl MUK-
pocxemsl KP1008BX27 nayasl mexay
"HaxaTWAMK Ha KHONKK" NpW OOHOBpE-
MeHHOM cpabaTbiBaHnMK CoCefHuMx Ka-
Hanoe.

Hyneeoe cocrosHuve cuyetuuka DD4
HE WCNONbL3YEeTCA, NOCKONLKY B Tene-
({OHHON TexHuke npu Habope HoMmepa
BMECTO uudpel 0 nepenaeTtca yucno 10.
Bxog mynsTunnexcopa, COOTBETCTBYKO-
wmin coctosiimio 1100 (pnecaTnyHoe 12),
coeauHen ¢ obWMM NPOBOAOM, W Mpw
ero onpoce ecerga nepenaerca DTMF-
kOMBuHaums 3Haka "#”, cnyxauas npw-
3HAKOM 3aBepLUEHWA LUWKNA.

Mo pocruxenuu cueTHnkom DD4 co-
croanua 1101 (gecAtuyHoe 13) anemeHT
DD2.3 ¢opmMupyeT vMnynsC, KOTOpbIi
noctynaer 4epe3 anemeHt DD2.1 Ha
BXOfbI HA4aNbHON YCTAHOBKM CHETHMKA,
NOArOTABNMBAA €ro K HOBOMY LMKy,

B HanaxweaHun yCTPOWCTBO HE HyX-
AAeTcs U HauvHaet paboTaTs cpasy. Ha-
npsxkeHue curHanoB DTMF Ha sesixopge
reseparopa-wugpaTtopa MOXHO pery-
AWPOBATL NOACTPOEYHEIM PE3NCTOPOM
R44. Ecnu reHepypyemMbiX MUKPOCXEMOWM
DA2 0,5...0,7 B HemocTartouHo, curHan
MOXHO ycunub nobbiMm Y34, Temn onpo-
Ca BXOA0B M NPOAOC/IKUTENLHOCTL Nepe-
A4 CUIHANOB MOXHO W3MEHWTH, NoA-
6upas BpemMA3afaluwmne 3NeMeHTs —
KoHpeHcaTopel C2 w C5, peauctopsl
R17, R31, R33.

BO3MOXHbI CNEOyLIME 3aMeHBl MW-

KpOCxeM NOrMKK MMNOPTHBLIMK
KP1533Ar3 = SN74ALS123N,
KP1533NA4 — SN74ALS10AN,

K155KMN1 — SN74150N, KP1533ME5 —
SNT74ALS93N, KP15331MA03 =
SNT74ALS154N. Bmecto WMMNOpPTHOIO
crabunuaartopa Hanpsxenna 7805 no-
noper orevecteeHHulin KP142EHSA.
Awvonsl KO522B MOXHO 3aMEHUTbL Nio-
6bIMK MENOMOLHBIMW KPEMHUEBLIMM,
a cpaBoeHHbie onTponbl AOT101AC —
OAWHOYHBIMK, Hanpumep, AOT128 unu
4N38, ysenu4me ux yucno ao 11.

PexomeHayeTcs yCTaHOBWTL napan-
NEeNbHO BLIBOLAM NUTAHUA KAXO0W MUK-
POCXEMb! KEPaMUYECKHME KOHAEHCATOPSI
emkocTeio o1 0,022 po 0,1 Mxd, He no-
KasaHHble Ha cxeme.

JINTEPATYPA

1. denopos 0. MNpueMHUK-aelwndpa-
Top DTMF curHanos. — Paamo, 2000, Ne 2,
c. 42, 43.

2. Mukpocxemb ana TenedOHuu
W cpencTs cenau. CnpaBosHuK. Man. 3. —
M.: AOO3KA, 2001.

3. Notanenko 0. Y3KONOROCHLIW
duneTp-geTekTop. — Paguo, 2000, Ne 11,
c. 37—39.

Penaxrop — A. Jonrwia, rpagica — A. Lonrwi

Bulitina B cBET HOBAA KHWra:

PemGosckuii A. M.,
CI AlumxmuK A. B.,
: Koasmun B. A
P PaauomMoHu-
TOPUWHI: 3aaauqw,
TN ropr: 2z
™ 2ok ea / MNogn penak-
uuvein A. M. Pem-
Goeckoro. — M:
lopsyas nuHus—
Tenexom, 2008, —
492 c: wn.
ISBN 5-93517-
326-3.

PaccMmoTpeHs! TMNOBLIE 330344, pe-
LAeMele C NOMOLLLIO CPEeAcTe paamo-
MOHUTOPUHI, NOMYYMBILKX LUMPOKOE
NPUMEHEHWE B Cambix pa3nuyHebix obna-
CTAX — OT YNPABNEHUA UCNOMbL30BaHN-
em paguosacToTHOro cnektpa (PHC) no
KOHTpONs paguoobCTaHOBKM NpW Npo-
BENEHWM KOHTPTEPPOPUCTUYECKMX One-
pauui. M3anoxeHsl BONPOCH NOCTpOe-
HUA 1 PYHKUMOHMPOBAHUA PAaMOTEXHW-
YECKUX CUCTEM, NPefiHa3HaueHHbIx 1A
PaguMoOMOHUTOPUHIA U KOHTpORA 3g-
GEKTUBHOCTM MEDONDUATHIA NO TEXHMW-
HeckoW 3aumte nHQOopMauMK, HaYMHan
OT XapPakTepUCTUK U CTRYKTYPHBIX CXeM
PaaMO3NeKTPOHHLIX YCTPONCTB, BXOOS-
LUMX B COCTAB CNOXHbBIX CUCTEM, A0 ONK-
CaHMA NPUHUMNOE WX QYHKLMOHMPORE-
HWA. PRCCMOTREHbL! METO B!, 2NMOPUTMbI
» ocobeHHoCTH NporpammHoro obecne-
YEHUSA, UCNONL3YEMBIE 1119 PELLeHUs Ta-
KuX TUNOBbLIX 33024 pPaJMOMOHUTOPUH-
ra, Kak BbifBNeHHE U 28HAMM3 Paauons-
RY4EeHWI NPY MABHTUOVKALUMIK MCTOYHW-
KOB CUTHANOB U NOMEX, M3MepeHue na-
PaMEeTpOB CUrHANO0B U NOMEX, OLEHKa UX
ONACHOCTHM MNK UEHHOCTM [UNA NOMb30-
Batensl, M3MePEeHWe HanNPAXEHHOCTH
3NEKTPOMArHUTHOTO NOASA UAKM NAOTHOC-
TH NOTOKa MOLLHOCTH, ONpeaeneHve No-
NOXEHUS WCTOYHWKOB PaaMOCHMIHanos
¥ pagMonoMex Ha mectHocTM. MNpuee-
AeHbl NPUMEPBI UX  WMCNONIb30BaHUA
B CROXHOW NOMExXOBOM OBCTaHOBKe
B NPOMBILUNEHHBIX LIEHTpax, BHYTPW 36a-
HMIA M Ha OTKPLITOM MECTHOCTWU. Teope-
TUNECKME PACCYXAEHWA NORCHAITCH
NpUMepPamMKn KOHKPETHbIX pa3paboTok
PAaAVO3NEKTPOHHBIX YCTPOWCTE M pa-
JMOCUCTEM NENEHrOBaHWA, U3MEpPEeHWs
NapameTpoB, UAOEHTUGOUKAUMK U NOKa-
NU3auMM UCTOYHUKOB 3NEKTPOMArHuT-
HOTO NOAA, BLINOAHEHHLIX NOL, PYKOBOA-
CTBOM W NPU Y4ACTUK 2BTOPOB.

Ana cneuvwanuctoe & obractu pa-
AMOMOHWUTOPMHIA, ONEeparopoB M PyKo-
BOAMTENei PaAMOKOHTPONBLHBIX CRyX0,
COTPYAHWKOE CUNOBLIX BEAOMCTB WM
cnyx6 6€30NacHOCTH rOCYAaPCTBEHHBIX
M KOMMEPHECKHUX CTPYKTYP, MOXET BbiTh
NOAE3Ha CTYAEHTaM W aCNUPEHTaM.

OTtgen peanv3aunm MasaTenscrsa:
ren, {(495) 737-39-27,
radios_hi@mtu-net.ru ;
WWW.TECHBOOK.RU .

JaKaInrs NanOXEHNLIM NASTENOM
MOXNG, BLICNAER MOYTOBRYN OTKDLTRY
unw nucemo no agpecy: 107113,
Mockea, a/s 10, "Dessy”™; ren. {095)
304-72-31 unn no anexTponnod nov-
re: post@dessy.ru




Tanmep anga annapartypbl
C CeTeBbIM NMUTAHUEemMm

H. HEYAEB, r. Mocksa

pennaraemoe ycTpoOMCTBO NpepHas-

H2YEHO AN BKJIIOYEHWUS WK BbIKITIO-
YEHWUA Yepe3 OnpefeneHHoe Bpema pas-
SIMYHOW anNnapaTtypsl, NUTAILWENRCH OT ce-
™. Ero otnudutenbHas ocobeHHOCTE —
WCNONb30BAHWE MOLLHBIX NONEBbLIX TPaH-
3UCTOPOB B KAYeCTEE KOMMYTMPYHIOLLWX
Harpy3ky anemeHToB. Bnaropaps atomy
WCKNIONEHbI NOMEXKM, KOTOpPLIE MOMYT CO-
3AaBaTk YCTPOWCTBA Ha TupUcTopax. Kpo-
ME TOro, Harpy3ka moxer ObiTb U Mano-
MOLLHO#, NOCKONLKY, B OTIUYKE OT TUPKC-
TOPOE, NONEBLIE TPAH3NCTOPbI COXPaHAIIOT
OTKPLITOE COCTOAHWE NPW CKOMb YrOAHO
MaiOM TOKE Harpy3ku.

006UTECA 330EPXKU MEXTY HAXATUEM Ha
KHONKY SB1 W yCTBHOBKOW BLICOKOMO
YPOBHS Ha BLIBOAE 5 MMKPOCXEMb! 10 He-
cxonbxkux Hacos. Mpu ykas3aHHbIX Ha cxeme
HOMUWHanax peavcropa R4 1 koHgeHcaro-
pa C2 nonyyeHa BbiepXKa NPOAOMXI-
TENBHOCTHIO OKOMO 18,5 MuH.

Ha nonesbix TpaHawctopax VT2, VT3,
BKJIFOYEHHBIX BCTPENHO NOCNenoearefib-
HO, cobpaH 3NeKTPOHHLI KOMMYTaTOp.
bnaroaaps BCTPOEHHBLIM 3aLMTHBLIM OO~
[aM KaXbli M3 3TMX TPaH3UCTOpPOoB pabo-
TaeT TOALKO NPWM NONOXWUTENLEHOW OTHO-
CUTENLHO UCTOKA NONSPHOCTU HanpsaXe-
HMKSA Ha CTOKe, & BMecTe OHu obecneumea-
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Cxema Taiimepa nokazaxa Ha puc. 1.
Mukpocxema DD1 no ocHOBHOMy Ha3sHa-
4YeHUK — "yacoean". PaboTtan ¢ keapue-
BbiM pe3oHaTopoM Ha 32678 lNu, oHa re-
HEpUPYET CeKyHOHbIE WMNYNLCH. 3pech
e B3aMeH KBapLEBOoro pesoHaropa ycra-
HOBNEHa 4YacToTo3agaowas uens R4C2.
Mon6upas 3neMeHTH 3TOW UEeN, MOXHO

10T 3aMbIKaHUE W Pa3MbIKEHWE Lenn ne-
pemenHoro toka. Crabunurpoxsr VD5
v VD6 — 3aumtHbie, OHU OrpaHUyUBaIT
Ha AONYCTMMOM YPOBHE HanpsiXeHue 3a-
TBOP—WCTOK NOAEBLIX TRAH3UCTOPOB.

B 3aBMCHMMOCTHM OT NONOXEHWs nepe-
Kniovarens SA1 ynpasnaiowee Hanpsixe-
HWE Ha 3aTBOPbl TPaHaucTopos VT2 u VT3

nocTynaeT NMB0 HENOCPEACTBEHHO C Bbi-
Bofa 5 Mukpocxemel, nvbo Yepes uHeep-
TOp Ha TpaHawcTope VT1. B nepsom cny-

4ae Harpyska, OCTaBasiChb BbIK/IOHEHHOW ¥

B TEYEeHWE BbLIOEPXKWM Taimepa, no ee
OkoHuaHuM Gyner skmoveHa. Bo BTOpoM
cny4ae — HaoBopoT.

HanpsikeHne NUTaHua MUKPOCXEMbl

DD1 nocTynaet Ot BLINDAMMTENSA Ha AWO-

e VD1 (ele OoMH 3N1EMEHT 3TOrO Bbl- ©
NPAMUTENA — BHYTPEHHWIA 32UWTHLIA

Aavopn tpaxaunctopa VT3) yepes napamer-
puyeckuin cTabunuaarTop HanpsxeHus
npubnuautensHo 9 B w3 pesucropa R1
W COEAMHEHHbIX NOCNenoBaTensHo Ccra-
6unutpoHa VD3 u ceetonvopoe HL1,
HL2. KoHgercaTop C3 crnaxueaeT nynb-

caumun. CBETOAMOALI CnyXar Takke WH- |

aovkatopamu pexuma paborsi: HL1 cur-
HaNM3NPYET, 4TO TaMep BKIKOYEH B CET,
a HL2 — o0 TOM, 4TO MAeT OTCHET BLLOEPX-

ku. Mo ee 3aseplueHwu csetoamon HL2 @

NOracHeT, NOCKoNbKY Yepes auon VD4 oH
6yner 3alyHTUPOBAH OTKPLIBLUMMCH
TpaHaucTopom VT1.

3JT0 NpUBEAET W K HEe3HAYUTENLHOMY
CHWXEHUIO HANPSHKEHWUSA NUTAHUA MMKDO-
cxembl DD1, 4TO He cxaxercs, OAHaKO.
Ha ee pabore. K Tomy xe 6narogaps OT-
KpbiBwemycs avoay VD2 TakToBbiiA reqe-
parop mMMKpocxemsbt GyfleT OCTaHOBNEH.
Cpaborasiumii TaMED MOXET OCTaBaTLCH
B 3TOM COCTOSiHWMK HEONPEeaeneHHoe Bpe-
ms. Mpu HOBOM HaxaTtum Ha kHonky SB1
mukpocxema DD1 eo3epaTutcs B MCXOM-
HOE COCTOSIHWE C HU3KUM YPOBHEM Ha Bbl-
BOoAe 5 ¥ HAYHETCH HOBbIA OTCHET Bbl-
LEPXKU,

Bce peranu Taiimepa pasmelleHbl Ha
NEe4aTHOW Nnarte M3 OAHOCTOPOHHE GOonNb-
rMPOBAHHOI0 CTEK/IOTEeKCTONUTa, NoKa-
3aHHOIR Ha pue. 2. MNnary cnegyeT nomec-
TUTL B NAACTMACCOBbLII KOPNYC NOAXOAs-
Lero pasmepa, B €ro CTeHKax ACMKHbI
6bLiTh CAenaHbl OTBEPCTUA 1R CBETOAMO-
J0B, KHONKW W ANA PO3ETKW, B KOTOPYH
BCTaBAISIOT CETEBYIO BUIIKY HArpy3Ku.

Tpanauctop KT3156 MOXHO 3aMeHuTL
noGbiM gpYryuM TOR Xe Cepun UNn cepun
KT3102, a noneewie TPaH3WUCTOPLI
IRFBC40 — Ha IRF840. Ceetoamoabl xe-
NAaTenbHO NPYMEHSITL NOBLILEHHOW APKO-
CTW pa3Horo UseTa ceeveHus, KHonka —
ntoban manorabapvTHana C XOPOLLIO M30MK-
POBaHHbLIM TONKaTENEM.

Ecnv npeaycMoTpets nepeknioya-
Tenb, NOAKNKYAKLWKMA B KavecTee C2
KOHAEHCATOPb! pPasHbix aapaHee nonob-
PaHHbLIX HOMWHANOB, MOXHO COENnartb
TaiMep C HECKONBKUMKM (PUKCHUPOBAHHbI-
MW 3HaYeHUAMK Bbioepxku. Conportus-
nexve peaucropa R4 He NOMXHO NpeBbI-
wars 5...7 MOm.

Pegaktop — A. Honrwi, rpadaca — A, Donrwi,
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NPUKNALHAS ANEKTPOHUKA R PAAMO®

Ten. 208-28-38

Npuom crateit: mali@radio.ru
Bonpocui: consult@radio.ru

PAOMO Ne 3, 2007

OxpaHHbIA CUrHANM3aTop Ha
ANCTAHLIMOHHDIX NepexkniYaTensax
A. CTPYKOB, p. n. fia Kemeposcko# 061.

l']pemaraemoe BHUMAHMIO YMTareneit
YCTPOMCTBO OXpaHHON cCurHanusaLmm
BLINONHEHO HA ABYX manorabapMTHbIX
OMCTEHUMOHHLIX nepexnovyarenax. He
CNELMTE ero KPUTUKOBATL — NO 3KOHO-
MWUYHOCTH €My MOTYT No3asraoBaTh MHO-
e ycTporcTea noaobGHOIN0 Ha3HayeHwus
Ha TpaH3ucTopax. B nexypHom pexume
yaen notpebnser 50...100 mxA (3asmcuT
OT TOKA YTEUKU NMPUMEHREMbIX KOHAEHCa~
Topoe C1 w C2). B xayecTse ABEpPHOro
YYECTBUTENLHOrO 3NEMEHTA MCNOMNL30BaH
nepexnioYaioilMi  repkoH  (Hanpumep,
K3M3) ¢ MarHuToM unuM MUKPONEpRexNIo-
vyarens (MN9).

Ona noctaHoBku OBbLeKTa Ha OxpaHy
HYXHO BbINONHUTEL ONPeaenexHHyo nocne-
A0BATENLHOCTE AeHcTBMA. Haxoaack BHy-
Tpu 06BLEKTa 1 OTKPbIB ABEPL, HA KOTOPOWH
3akpenneH Aartink, HeobXoaMMO BhIKNIIO-
yarenem SA1 NoAaTb NMTAHWE Ha YCTpon-
CTBO (CM. Cxemy Ha pucyhrke). Mpu sTom
HayHeT 3apsaxarbcs koHaeHcarop C2 no
uenu: nn BLIBOA MCTOMHMKA NUTA-
Huna GB1 — 3aMKHYTbIE KOHTaKTbi SA1 —
obxnaakm koHaeHcaropa C2 — napan-
nenbHO coeauHeHHble "OT6OMHbIE™ 06-
MOTKM OMCTAHUMOHHBIX nepexniovarenei
K1 1 K2 — MyHyCOBbIF BbIBOA MCTONHUKE
nutatus GB1. lMNepexmovarenu cpabora-
10T, M ¥X NOABMXHBLIE KOHTAKTH NepeinyT
8 NEBDE NO CXEeme NONOXeHue (NoOMeveH-
HOE TOMKaMu).

lepKOH, HA KOTOPLIA HE AeCTBYeT No-

Mocne Toro kak, BLINAA U3 06LeKTa, Bbl
3aKpoerte ABepb, HAYHET 3apAXKATLCA KOH-
aeHcarop C1 no uenu: NNIOCOBOA BLIBOA,
WCTONHMKA NUTaHUA — 3aMKHYTbIE KOHTaK-
Tl SA1 — npaman obmoTKa Nepexmoyare-
na K1 — ofknapxu koHpeHcaropa C1 —
BaMKHYTHIE NOABWXHBLIA W NPaBbLIv NO Cxe-
ME KOHTaKThl repkoHa (Tenepe asepb 3a-
KpLiTa) — MWHYCOBOW BbIBOS, MCTOYHWKA
nutaHws. B peaynsTare npou3onger cpa-
Garwisatue nepexnoqarens K1. MNpu atom

tsa1
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K cugnanis-
HorMy yem-
poacmBy

NOABMXKHBIA KOHTAKT rpynnbl K1.1 nepe-
KMNOYMTCA B NPasoe No CXemMe rnonoxeHue
W NOAroTOBAY ANEKTPUHECKYIO Uenb AN

Ho noka uene aroil 06moTkm pasopsa-
HA Pas’OMKHYTBIMM KOHTaKTamu repkoHa
(nOOBMXHBIM 1 REBLIM Ha cxeme). [o-
cKonbKy koHaeHcatopbl C1 w C2 sapaau-
nnck, Garapesn GB1 Gyper HarpyxeHa
TONLKO TOKOM MX YTEYKH.

Mpy OTKPLIBAHMKM ABEPV NOOBUXHLIA
KOHTaKT repKoHa NepersIioNMTCA B neBoe
nonoxexue u koHaewcatop C1 HauHer
paspsxarThCa Nno uenu: Ncosan obknan-
xa koHgeHcaTtopa C1 — 3aMkHYThie KOH-
TakTt K1.1 — npaMan obmoTKa nepexio-
yatens K2 — 3aMKHYTLIE KOHTaKThi repKo-
Ha — MuHycoBasn obknaaka KoHaeHcaTopa
C1. Nepexniosartens K2 cpaboTaert, u KOH-
TaKThl K2.1 n K2.2 3aMKHyT (Mnn pasomk-
HYT) Lient MCNOMHTENLHOTO YCTPOACTEA.,

OueBMAHO, HTO Y2€N He NnuleH Hepo-
CTaTKoB. 310 U “NUMWHWIA™ NpoBoa, MAy-
WMiA k pamimky, u pabora naTumka He Ha
0bpbie OXpaHHOW Lenu, KaK B KIaccu4ec-
KHX YCTPOMCTRAX, a Ha 3ambikaHne. Tem He
MEHEee ONWCAaHHOE YCTPOMCTBO BNOMHEe
MOXeT ObiTb MCNONL30OBAHO HE TOMBKO
8 OXPaHHBLIX LUEeNsX, HO U B APYrvX YCTPOH-
CTBAxX aBTOMATHKN.

B yane vcnonb308aHb ANCTaHLMOHHBLIE
nepexmoyarenm PNIC20 Ha Hanps-
xeHue 12 B (ucnonuedue PC4.521.752).
MOCKONEKY NUTaTL OXPaHHbIK y3en U uc-
NONHMTENbHOE (CUIHANLHOE) YCTPOICTBO
yaobHee or O6ILEro MCTOYHWKA, BbiGW-
paTb €ro CNeayer UCXOAA u3 MOLLHOCTH,
noTpebnaemoil MCNONHWTENbHLIM YCT-
pOMCTBOM. 37O MOXeT GhiTb, HanpuMep,
nn6o asTomobunsHas, nubo mMoToumKneT-
Has akkymynsaTopHas 6arapes.

Bmecto geyX AMCTEHUMOHHBLIX nepe-
)loNareneil MOXHO MCNONb3oBars OAMH
CABOEHHLIA, Hanpumep, PIC28, PMC34
w1 ap. Mpwu 3TOM EMKOCTL KOHAEHCATOPOB
C1 un C2, BoamMoxHO, Heobxogumo Gyper

ne marHuTa (Qsepb OTKpLITa), HaxoauTes  PaboTbl NPAMOK OGMOTKM NEpexIIoYaTensl  YTOYHUTb.
B NONOXEHWW, NOKA3aHHOM Ha Cxeme. K2. Penaxtop — /1. i , rpaguxa — 1. Jlo

Perynartop 4yactoThbl BpawleHus
HACTOJNIbHOIrO BEHTUNATOpPA

B. CEPBMWH, r. Crasponose

7\ OM NEPBLIE NONLITKU PErynuposaTb
yacToTy BpalleHns GbiToBbIX Ha-
CTONbHLIX 3NEKTPOBEHTURATOPOB, BLINY-
CKaeMmbiX NOJ TOProBbiMWM MapKamu
“Tefal”, "Skarlett”, “Vitek", "Bork”, ¢ no-
MOLWWBLID TUPUCTOPHBIX perynsTtopos
MOLLHOCTH, NOAOGHLIX ONMCaHHBIM B [1,
2], okasanuck HeyaauHbimMu. Kak noka-
3ana nposepka, BCe 3TU BEHTUNATOPb
cHAOXEHbI NPakTUHECKKW OfWHAKOBbLIMWK
SCUHXPOHHBIMW ApurarenssMu, OOMH n3
HUX nNokasaH Ha pMc. 1. Mo KOHCTPYK-
UMM OH aHanorv4yeH OTeYeCcTBeHHOMY
oeuwratenio ACO2-01. Npu Hanuuun
B LEENV NUTaHWs TUPUCTOPHOrD perynsa-
TOpa TaKOH ABUraTens uny He 3anycka-
etcs soobwie, wnv paboraer kpaite He-
YCTOMHMBO.
MpoGnemy ynanock PeWwMTs, NOOKMO-
Yy4Me napannensHo o6GMOTKe aBurartens
BEHTWNATOPA NOCTOAHHLIA PE3UCTOP, KaK

nokasaHo Ha puc. 2. Conporuenexue
3TOro pesucropa paloT MaKcuManb-
HbiM, NPK KOTOpOM OBGECNEeYMBaeTCA Ha-
[EXHLIM 3anyck BeHTMAsTOpa. Hanpsxe-
HWE HAa PE3UCTOPE USMEHRETCA N0 TaKoMy
XE 3aKOHY, KaK M Ha oBMOTKe fauravens,
M MOXET [OCTWUraTb MONHOro CeTeeoro.
Mo3aToMy MOWHOCTL PE3UCTOpa [JOomXHa
ObiTh HE MEHEe 3HAYEeHWUA, BLIYMCNIEHHOMO
no popmyne

roe P — MOWHOCTL, BY; U — HOMuHaNb-
HOE HanpaxeHwe B cetn, B; R — conpo-
THBNEHWE peancTopa, Om.

ABTOp wcnonbaoean peaucrop MN3B-
10 conpotuenenuem 5,6 kOm. Peauctop
MOXHO 3aMEHWTb NaMnoi HakanueaHwsn
10...20 By. Mockonbky 1 pesucTop, u
namna CMNbHO HarpeealTCs BO BPEMA
paboTel, TO ux CheayeT ycTaHaeNuBaTh
KaK MOXHO Aanblie OT Nerkonnaskvx

MNacTMacCOoBLIX AETANe Kopnyca BeHTH-
NATOpa W 3alMTHTE OT Cay4akHbIX Npu-
KOCHOBEHMIA.



MasecTHO, YTO YMEHbLUEHWE YaCTOTh
BpallieHna acuHXpPOHHOro fABWrartens
npU YMEHbLUEHUM OEACTBYIOLIEro 3Ha-
YEeHWs NMUTAIOLWEr0 HanpsHXeHWa Npowvc-

Al
(TMPMCTOPHEA perynaTop)
L1
~2208 M1 R1
SA1 (BeHTUNATOR) 56k
~
Puc. 2

XOOUT NuWwe 3a CHeT YyeenuyYeHws
"CKONBLXEHNA" MEXaHWYECKH HarpyxeH-
HOro poOTOpa BO BPAaWAIWIEMCH C NO-

CTOSHHOM YrnOBOI CKOPOCTBIKD MarHWT-
HOM none craropa. Y GonbwwuHcTBa
NPOBEPEHHLIX BEHTUARTOPOB ABUTaTenNb
MONHOCTLID  OCTaHaBNMBAnNcs Npu
YMEHbLUEHMW HanpsxeHna npubnuaun-
TensHo easoe. Cneacreve 3Toro — He-
NonHOE KUCNoOnb3osaHue obecneuveae-
MOrO PEerynsTopoM MHTepeana nameHe-
HUAl HanpsaxeHwsa. Yron noeBoporta ero
PYKOSITKM YNPaeneHmsa OT NOonHbiX 060-
pOTOB A0 OCTAHOBKW BEHTWNATOPAa OKa-
3bIBAETCA CPABHUTENBHO HEBGONbLIMM.

OcTaensTe OCTEHOBNEHHLI peryns-
TOPOM ABUraTeNb BKNIOYEHHLIM B CETh HE
peKoMeHayeTcs — Mo ero oBMOTKE M ye-
pes NOAKNIOYEHHBIM NapannensHo el pe-
3ncTop {namny) NPoAOnXaer Tekys TOK
v BulgenseTcs Tenno. Bevtunarop Heo6-
XOAMMO BLIK/IKON2TE NPEeayCMOTREHHBIM
B HEM MMM CNIELMANBHO YCTAHOBAEGHHLIM
BbikNOYaTEnem SA1.

YCTPOMCTBO 3aLmMThl JlJaMnbl

HakKaJimBaHus

B. CKYBJIMH, r. KaparaKnga, Kasaxcran

pobneMy 4acTO Neperopawlmx oc-
BETUTENbHLIX namn HakanuMBaHwA
pewwn, coGpae npeanaraeMmoe BHUMa-
HWIO uyWTatene YCTPOWMCTBO S3aWMTHI.
CHabXeHHbie TaKMMK YCTPOMCTBaMK nam-
nbl pabortaiot 6e3 3ameHbl yxe nga roaa.
Cxema ycTpoicTBa npeacrasneHa Ha
pme. 1. 3peck EL1 — sawmuiaeman nam-
na, SA1 — ee BeiK/MOUaTENL. Yepes Bbi-
npAMuTENns Ha AmogHoMm mocte VDI

VT1KT940A
KTB40A

Puc. 1
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B UMb namnbl BK/IIOMEH COCTABHOI TpaH-
anctop VTIVT2. B MOMEHT 3amMbikaHus
KOHTGKkTOB Bbiknovatenss SA1 KOHaeHca-
TOp C1 paspsXxeH M COCTAaBHOW TpaHauc-

TOp 3aKpbiT. MO3TOMY Yepes namny Tever
AnLLb HEGONBLLION TOK 3apAAKM KOHOEHCa-
Topa C1, 3asucslLuii OT HOMMHANZ pesvc-
Topa R1.

Npapwk Ha pUC. 2 NOKasbiBAET 38BU-
CUMOCTb HanpPsAXeHWs Ha KOHOeHcarTope
OT BpPEeMEHW, NPOLIEALEro C MOMEHTA
BKNOYEHWA. Korna HanpsxeHwe [octu-
raeT 3HaYeHwWsi, AOCTaTOMHOro ANA OT-
KpbLIBEHWA COCTEBHOro TpaHaucTopa,

05 0\ A

Puc. 3

TOK, Texyiluid Hepes namny, NNasHo yBe-
NNYMBIETCA N0 HOMMHANBHOrO, KaK NOKa-
3aHO Ha rpadwvke puc. 3. JancHedwmni
POCT HanpPsAXeHUs Ha KOHOeHcaTope npe-
KpallaeTch, NMOTOMY uYTO y4acTtox Gasza
TpaHnauctopa VT1 — amMuTTep TRPaHauc-
Topa VT2 peiicteyeT kak ceoeobpasaHbiid
crabucrop.

Tpahanctop VT2 cneayer yCTaHOBWTb
Ha TennooTBOA NNOWAALI0, NPONOPLIMO-
HANLHOW MOLLHOCTI 3aLUMLLAEMORA Namnkl
WM HECKONBKUX NiaMn, COSANHEHHBIX na-
pannenbHO. Mix CymmapHan MOLLHOCTbL He
AONXHAa npesbiwate 240 BT, npn arom
nnowane PaccevBalolleil NOBEPXHOCTH
TennooTecAa AOMKHa GbiTb HE MeHee
400 cM®. [lonyckaercs 3ameHa TpaHauc-
Topa KT840A Ha KT828A unu KT8286. Nm-
NOPTHLIA AMOAHLIA MOCT D3SB MOXHO 3a-
meHuTe nioGbiM ADYrM Ha HanpsXxeHwe
300BwuTok 1...3 A,

JINTEPATYPA

1. Aomuwnx A. TPUHWCTOPHBIA CBETOPery-
nATop. — Paavo, 1983, Ne 9, c. 52.

2. Kanawmmkos H., Cperencxwiit M. Tpu-
HUCTOPHBIH PerynaTop MowHOCTH. — Paawo,
1995, Ne 3, . 37.

Penaxtop — A. fonrwi, rpagmca — A. Lonrwi,
cporo — aBTOpa

Mpu nepeoM BKIOYEHWM 3ALUMTHOIO
YCTPOWACTBA M3MEPLTE HANPAXEHNE MeX-
Ay KONNeKToOpOM K 3MWUTTEPOM TPaH3auc-
Topa VT2 B YCTAHOBMBLLEMCR DEXUME.
Ecrm oHo Gonewe 15...25 B, HeoGxoaumo
3ameHuTs peanctop R1 apyrum meHswe-
0 HomMMHana. 320 XKy BKIOYEHNA MOX-
HO U3MEeHATL, noabupasn koHaeHcarop C1.
Yutute, 4TO MEXAY BLIKAIOYEHWEM NaMnbl
W €€ NOBTOPHLIM BKNIOYEHWEM [10NXHO
NPOWTK AOCTATONHO BPEMEHW, YTOObI KOH-
nencatop C1 ycnen pasprovteen. UHave
3alMTHOE neincTewe yctpoictea Gyper
HENONHBLIM,

Papaxrop — A. fQonrwd, rpadwxa — A. Jonrwi

MOZYNLHAR PEKIIAMA. .
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PAOWMOLOETANM ANS BAC!

TOpProeo-NPOMBILLAEHHBIM XONAMHS :
«HoBan» OCylWECTBNAET NOCTABKY
PaAMOKOMIOHEHTOR OTEYECTBEHHBLIX K
3apy6exHbiX NPou3BOAMTENEH BCEM
I0PHAMYECKUM U PUIUHECKUM NULEM B
nioby1o To4ky Poccum u CHI.

Y Hac BuI BCTPETUTE BHUMATENbHOE
v no6poxenarenbHOe OTHOLWEHWE.

Cambie peakve KOMNOHeHTH —
TOXE Y Hac.

06po nowasosams! Bydem sam ouens .

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

LUkoneHeiM Gubnuotexam, CIOT,
AETCKMM WU IOHOLWWECKUM KONnextue- *
HbiM PaaMOCTaHLMAM Bbickinaem Gec-
NAAGTHO® apXWBHLIE HOMEpPa XypHana
"Paguogeno”. 3asexkM MPUCLINATL .
Ha Gnawke opraHusaumm. 111401,
. Mockea, a/s 1.
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48 3alMTa OT TOKA YTEYKMU

B. KOHOBAJIOB, r. MpkyTcx

paboraHHOe aBTOpOM MHOIQ ner
Ha3a4 ¥ ONUCaHHOE B CTaThe "3awmra

oT Toka" ("MOAennuCT-KOHCTPYKTOP™,
1981, Ne 10, c. 29, 30) 3aWMTHO-OTKNKO-
Yalolee ycTpoicTeo cpabarbieanc npw
NOABNEHUM HA HE3A3eMNEeHHOM METannu-
4eCkOM KOpnyce 3almiuaemorc npubopa
Hanpsxkenus Gonee 24 B OTHOCWMTENLHO
semnu. Cerogus 3azemneHmwe KOpPNycoB
npubOpoE CTano obfA3arensHbiM 1 Npean-

Kopnyoom W CETHIO AONYCTUMOE 3HaYeHue
3Toro Toka (4...10 mA) 6yaet npeBbilueHo,
YTO WU NOCAYXAT CUTHAN0OM K OTKIIONEHWID
HeucnpasHoro npubopa or ceTu.

Cxema YCTPOWCTBa 3alLMThl, ABCTBY-
IOWEro No TaKOMY NPUHLMNY, NOKa3aHa Ha
puc. 1. Bunky XP1 BCTaBnsiloT B CETEBYIO
PO3eTKy, OCHALEHHYH) 3a3eMAAILMM
KOHTaKTOM. K posetke XS1 noaknouaior
CETERYIO TREXKOHTAKTHYIO BUAKY 3allMiua-

TOp T2 1 MOCTOBO# BLINPAMUTENb HA AMO-
nax VD2—VD5. HanpsixeHue nuTainsa M-
Kpocxembi-Taiimepa DA1 w younutens Ha
TpaxancTope VT 1 crabunuanpoBaHo ¢ no-
MOUWIbio cTabunurpora VDE.

B pa3spbie npoBOsa, COEOMHRAIOLLEro
3a3eMNsIOLLME KOHTaKTbi BUnku XP1 v po-
3emkn XS1 (uens PE) exnoueHa nepeusd-
Han obMoTKa Tpavcdopmaropa Toka T1.
HanpsbkeHue, nponopuMoHansHOe npoTe-
KawemMy No Hel TOKY, BLIAENAETCA Ha pe-
aucrope R1 v nocne BuiNpsMneHna oqHo-
NonynepuogHsIM BLINDAMUTENEM HE OMO-
ne VD1 depes ycunurens NOCTOAHHOMO
TOK& Ha Tpawauctope VT1 noctynaer Ha
Bxon S taiimepa DAT.
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crasnsieTcR Gonee NPasnNbHBIM KOHTPO-
nUPOoBaTh TOK B 3a3eMnsioleM npoeoae.
B cny4ae HapylweHus M30NauuK mexay

emMoro anekrponputopa. InexTpPOHHbLIN
y3en 3alUTHOro YCTPOWCTBA NUTAETCA OT
CeTM 4Yepe3 NOHWXAIWMWIA TpaHchopma-

Ecnm TOK yTE4YKM OTCYTCTBYET, Hanps-
XEHWE Ha KONNEeKTope TPaH3ucTopa u Ha
BXOfe TalkMepa UMEeT BbICOKWIA, 8 Ha Bbi-
x0ne Taimepa (Bbie. 3) HU3KWIA norvyec-
[ KMl ypoBeHb. Mpu yBennmyeHnun Toka yTeu-
KW CBEPX OOMYCTMMOrQ 3HAYeHWS BbICO-
KW YPOBEHb HANPSXXKEHMA HA KONNeKTope
VT1 CMEHUTCA HU3KUM, YTO paspeLunT pa-
6oty Taimepa DA1. Ha ero ebixone no-
ABATCA WMNYNbCHl NOMOXWTENLHON NO-
NAPHOCTH, NEpBbliid U3 KOTOPLIX OTKpOeT
TpuHMcTop VS1. Pene K1, pa3aOMKHYE KOH-
T2KThl, OTKMONMT Harpyaky Or cetu. Mura-
Hue ceetoauoaa HL1 nokaxer, 4o 3awm-
Ta cpaborana. Yactora muranms (1...5 'y)
32BMCUT OT HOMWHANOB peauncTopos R7,
R8 n xoHpencaropa C6.

NMocne ycTpaHeHWn yTeqku TPUHUCTOP
VS1 OCTBHETCHA OTKPLITLIM, 8 KOHTaKThl
pene K1.1 — pasomkHyTeiMu, fina TOro
yTo6bl NOAATE HA Harpy3ky CEeTeBOe Ha-
- npsxeHve, YCTPOHACTRO 3almThl Heobxo-
AMMO BO3BPaTWUTE B MCXOAHOE COCTON-
HME: BLIKIDYMTE Ha HEKOTOpPOe BpEMS,
Haxas Ha kHoNky SB1, U BHOBL BKIIOYUTS,
OTNYCTUE €.,

Kongencaropsl C1 u C4 ycrpansior
noxHble cpabarTbiBaHUA OT KPaTKOEpe-
MeHHLIX nomex B cet. Liens R6CS5 npe-
AOTBpaLLaeT 3anyck TaiMMmepa B pesynbra-
Te NepexoHbIX NPOLECCOB NPU BKNKOYE-
HitM nuTanuna. Llens ROC8VDT nopaenser
KOMMYTAUMOHHbIE BbIOPOCH HaNPSHKEHWR
. . . . . Ha %ﬁmonce pene K1.

L o @ tp. i eyatHas nnara yCTPOMCTBa 3aluMThl
hs ::52“ e 'CUS' _css_ ?9' o M PacnonoxeHue Oetanen Ha Hei m3ob-
¥ paxeHtl Ha puc. 2. Tpanauctop KT3102A

l 100 | MOXHO 3aMEeHWTb APYTUM TOW Xe Cepuu
wnu cepwin KT312, KT315. MMnopTHbie
ananorn tanmepa KP1006BM1 — NESS55

NPUKNALHAS BNEKTPOHUKA  QPAAMO®

Ten. 208-28-38

Bonpocs: consult@radio.ru
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¥ MHOrWE apyrve ¢ umgppamu 555 B 060-
3xaveHnu. Tpunuctop KY1016 B paccmar-
PYBAREMOM YCTPOWCTBE MOXHO 3aMeEHUTb
onHuMM U3 cepuid KY201, KY202.

Pene K1 P3C47 wcnonHeHwus
Pb4.500.407-01 (conpoTveneHne o6MoT-
ki — 160...180 Om). Mpu MOLHOCTH Ha-
rpy3ku Bonee 1 kBT ee HeoGx0aMMO KOM-
MyTHUpPOBaTh C NOMOLWBIO pene ¢ Gonee
MOLLIHBIMM KOHTaKTaMK, 8 YCTaHOBNEHHOE
Ha nnate pene K1 ucnons308aTth kak Npo-
MEXYTO4HOE.

Tpancopmarop Toka T1 uaroToBneH
M3 cornacyiowero Tpancdopmaropa or

TPEHCARAUMOHHOIO FPOMKOTOBOPUTENS.
MarHuTonpoBog, TpaHchopmaropa
cranbHoi LLIBx10. O6MOTKa C MEeHbLUMM
HUCNOM BUTKOB YAAlNeHa, &8 Ha ee MecTo
HaMOTaHbl TPU BWTKa WM3ONMPOBAHHOrO
NPOBOAA AWAMETPOM OKONo 2 MM — 3TO
nepeu4Han oGMOoTKa TpaHchopmaTopa To-
ka. buiBwas nepBuyHas OOMOTKa Cornacy-
owero Tpatcgopmaropa Tenepb CraHo-
BWTCH BTOpPU4HOW. Ee BbiBOALI NOAKNOYA-
10T K pe3ucropy R1. Tpancdopmarop nu-
TaHua T2 — nob0oi NOHMXBLWMA C Nep-
BUYHON 0OMOTKOM Ha 220 B u ¢ apyms co-
€[MHEHHEIMW NOCNEAOBaTENLHO BTOPWUY-

HbiMM 06MOTKaMu Ha 9 B, 100 MA unn
C OHO BTOPWMYHOM Ha 15...18 B.
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3HaveHue TOka cpabaTbiBanus 3aWM- > g.ub s,

Tel QOMKHO HaxOAUTLCA B WHTEpBane &
4...10 mA. 31oro pobGuealoTcs NOABOPKON 3
peauctopa R2, a npyu HeoGXxOOMMOCTH, !
WU N3MEHEHWMEM HMCNa BUTKOB NEPBUHHON &
06MOTKM TpaHedopmatopa Toka T1. Yrey-

Ky B 10 MA MOXHO UMWUTUPOBATL, BKIIOYMB
nependHyr0 06MOTKY TpaHchopmaTopa T1

B ceTb 220 B 4Yepe3 peancrop 22 kOm |

MOLLHOCTLIO HE MeHee 5 Br.

Pggaxrop — A. Jonrw#, rpagwxe — A, Qonrni :

NMpocTo Tanmep
C aBTOOTK/IIOYEHUEM OT ceTu
C. KOCEHKO, r. BopoHex

BonswWHHCTBO #McClo/lb3yembix pagnonwoburenamu tadmepoa
u pene BpemMeHH (a TOM YUCNI€ Ha NPoOrpamMmmMupyeMbiX MUKPOKOHT-
ponnepax) no OKOHYaHuH 3aaHHOW abigepPXKH OCTaloTCH NOAKIIIO-
YeHHLIMH K CeTH. B HeKOTOPLIX CUTYaLMNAX 3TO KpaiHe HeXenarens-
HO. U3BeCTHBI MHOrOYHCIeHHbIE CNyYau, korga 6pocku HanpsXeHus
noBpex4anu oCTaBNEeHHYI0 COEAWHEHHON C CeThIO "BbIK/TIOYEHHYI0 ",
a Ha caMmom Aene paboTalowylo a AeXYPHOM PEeXUME, INEKTPOHHYIO
TeXHHUKY.

3HaunTensHO CHU3UTHL BEPOSTHOCTD TAKMX aBapui NOMOXeT npeg-
naraemsiii Tadimep. OTcyMTae 3agaHHOe apeMs, OH HE TOJIbKO OT-
KMIONHT Harpy3ky, HO U cam obectouyurcs. [lo cnegyroujero nycka
HaXaTMeM Ha KHONKY Takmep ¥ ero Harpy3xa OCTaHyTCS COBepLIeH-
HO 6e3pasnuyHBIMH K NOMeXaMm, crnocobHbIM BbI3BATEL JIOXHOE aKnio-
yeHHe, H Kk OpoCKam CETEBOro HanpsXeHus.

nepL MOXHO OTnycTuTh. Pene K2 noka
obecToueHo.

OTcHeT 330aHHOTO MHTEepBana speme-
HU Benetr Mukpocxema KP512MNC10

xema Taimepa noxka3aHa Ha puc. 1.
MNMpu HaxaTum Ha kHorky SB1 cere-
BOE HanpsXeHWe NOCTYNUT Ha Harpy3ky
W Ha y3en NUTaHKA TaiuMepa, COCTORLLIMIA
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13 racauwero konpexcaropa Cl1, seeinpa-  (DD1), 06 ycTpoiicTee n paboTe KOTOPO#H
MuTenbHOro guoaroro mocta VD1 uera- nogpobHo pacckasaHo B [1—3]. K ee Bxo-
6unu3atopa HanpMKeHWA Ha MMKPOCXEe- Ay YCTAHOBKM B MCXOHOE COCTOAHME NOA-
me DA1. B peaynsrate cpaboraer pene  KMIOHEH yaen Ha Tpadauctrope VT1, ¢op-
K1 ¥ ero koHTakTHele rpynnel K1.1  mMupylolmin nocne BkDYeHus Taiimepa
1 K1.2, coeqvHeHHbIe napannensHo, 3a- B CeTb MMNYNLC, AIMTENLHOCTE KOTOPOro
6nokupylor kHonky SB1, xoTopylo Te- (nonw cekyHabl) AOCTaTONHa Ana 3aBep-

LWweHWs nNepexogHblx Npoueccos B yane 3.,

NUTEHWA,

Mo OKOH4EHMKM UMNYNLCa HAYANLHOW A
yCTaHOBKM MuKpOocxema DD1 HaumHaer .

OTCHMTHIBATE Bbiaepxky. [Npn ykasaHHbIx
Ha Cxeme HoMUHanax anemeHToB R6 v CB,

33,0aK0WMX HacToTy KonebaHuii BHyTPeH-

HEro TakTOBOrO fEHEeparopa mMuKpocxe-
Mbt, CnycTa aBa Haca (7200 ¢) Huakui
YPOBEHE Ha BLIXOAE 9 MUKPOCXeMbl CMe-
HMTCA BBICOKMM. 3Tum Oyper oTKpbIT
TpaHaucTop VT2 u cpabortaer pene K2.
Ero koHTakThi K2.1 paaoMkHyT uens nuTa-
HWA 0OMOTKM pene K1, KOTOpOe OTKIKNMT
HarpysKy v TaiiMep o1 CeTw.

Bo wnabexanwue noeTOpHOro cpabarbi- |

paHus pene K1 xoHpgencatopel C2 n C3
6yayT OGbICTPO paspsiXeHbl Yepesa 3aMKHY-~

Thie KOHTaKTH K2.1 v peanctop R1. Yepea .
Anon VD3 pa3psanstcs M KOHOEHCATopbl -

C4, C5. 370 HeoOX0AMMO ANS 33LLMTLI pe-
TYNUPYIoLLIEro TPaH3ucTopa B MHTErpab-
Hom ctabunuaarope DA or npobos.

B onuckiBaeMOM YCTPOWCTBE ynpaens-
1olme Bxoabl MukpocxemMisl DD1 noaknto-
4eHbl Takum 06pa3oM, HTO KO3hPUUMENHT
[AeneHns 4acToTbl TaKTOBOro reHeparopa

paseH 235929600, n Ans NOAYNEHUA Bhbi~ .

nepxxun 7200 ¢ nepuon konebaHuii TaKTo-
B0r0 FeHeparopa ponkeH GbiTk YCTaHoB-
neH pasnbiM 61,035 mxc. FNpu nameneHnin
3TOr0 Nepwojia BhiAEpXKa W3MEHAETCH
NpoNopuMoHansHo. Kak otmesero s [3],
npw COOTEETCTBYIOWEM ELIBOpE YacToTo-
33Ja0WMX 3NeMeHTOB OHa MOXEeT f0-

[ .

VIMHOALNELE BYHIVINIUAL = |

8E£-8Z-802 ‘voL

CTUrHYTL [EBATW MECALEB, 4TO BPAf v -

noTpebyeTcs Ha NPakTuke, HO cama No ce-
6e Takas BO3MOXHOCTL BNEYATNseT.

Xo4dy obpaTvTb BHUMaHWe, 4TO NpW NoA-
Gopke 3NeMeHTOE TeHepaTopa MHOA Ha-
6niopaeTca ckavkoobpasHoe wameHeHwe
nepuoaa konebaHwmii. Hanpyumep, npy KoH-

nexcarope C8 emkocteio 1000 nd 3amena -

peancropa RE HOMuHanom 27 kOm Ha
33 kOm yeenwunna nepuon, ¢ 46 Ao 56 mkc,
HO NPUW YCTEHOBKE PE3UMCTOPa HOMUHANOM
36 xOM nepmnopn BO3POC B AECATHL pas.
Cka4ok 6binl YCTPAHEH YBENWYEHWEM EM-
KOCTW KOHAeHcaTopa ao 1300 nd.,

ni-oipeidynsuod :msoduog
ni'oiprIGHEW (WeieLd wendy

TaimMep BbiNONHeH Ha OQHOCTOPOHHEN

neqaTHoi nnarte wua ONLMMPOBaHHOIO
CTEKNOTEKCTONUTa, NOKa3aHHOMW

norvyHble. BONBWKMHCTEO KOHAEHCATO-
pPOB — KepamMu4eCKue MK NAEHOMHLIE Ha
HanpsixeHue 25...63 B, 3a ucknoqeHuem
koHpeHcatopa C1, gonyctumoe Hanps-
HEHWE KOTOPOTro AOMKHO BbiTh HE MeHee

Ha
puc. 2. Bce peauctopbl — MAT unn ana- 3§

1,

o
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A
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-

YKa3aHHOro Ha cxeme,  OKCWIHbIX KOH- .

Aexcaropos C3 u C5 (K50-35 wnu um-
nNopTHLIE).

Noabupas 3ameHy TPaH3UCTOPaM,
cneayeT uMEeTb B BUAY, HTO AONYCTUMOS
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HanNpsxXeHue KONNeKTop—3MUTTEeR TPpaH-
aucropa VT2 nonkHo 6biTh He MeHee 35 B.
AvopgHbtin MocT W10M MOXHO 3ameHuTb
HETLIPbMSA OTAENLHLIMK AUOOAMM C A0NYC-
TUMBIM OOpPaTHBLIM HENPSKEHWEM He me-
Hee 400 B v npsmeim Tokom 1 A. BmecTto
avopa KA212A MOXHO YyCTaHOBUTE AMof,
cepmn KO226. OcransHble avogs — Nio-
bbie cepuin KO521, KO522 wnu wmnopT-
Hble TN4148. OrevecTBeHHbIN aHanor uH-
TerpaneHoro crabnu3aropa HanpPsKeHUs
78L05 — KP1157EHS02.

Knonka SB1 gonxHa GbiTh paccyuraHa
Ha KOMMYyTaumio Hanpskedus 220 B. Wc-
nonL3oBatiHoe B npubope pene P3C34
wcnonHenus PC4.524.370-01 (K2), umen
HOMUHanbHoe pabouee Hanpsaxenve 27 B,
yBepeHHO cpabatkiBaeT NPy HaNPsXeHun
15 B. Ero MOXHO 3ameHuTb nobbiM gpy-
MM pene C TaKnM Xe HanpsxeHuem cpa-
63aTbIBAHUA, UMEIOLLMM TPYNNY KOHTAKTOB
Ha NepeknioyeHne.

MNpumenerHoe B kavectee K1 pene
P3H34 wucnonHenwa XMN4.500.000-01
umeetr  0OOGMOTKY  CONPOTUBAEHWUEM
320 OM U1 KOHTAKTbI, CNOCOGHLIE KOMMY-
TMPOBATbL HAarpy3ky MOLHOCTLIO Ao

200 BT npu Hanpsxexun 220 B. Monbwu-
pas 3aMeHy aTOMY pene, CneayeTt yuuThi-
BaTh, YTO ero obMOTKa — OCHOBHAR Ha-
rpy3Ka BLINPAMWUTENS Ha AMOAHOM MOCTE
VD1 ¢ "racswmm” koHpeHcaropom C1.
B oTrcytcTeMe CTabunuTpoHa, OrpaHmyum-
BaKLEr0 BbINPAMAEHHOE HANPAXEHWE,
OHO 32BUCUT OT CONPOTUBAEHWA OOMOTKM
pene. Beibpas pene ¢ ApyrM CONPOTHE-
nedvem oBMOTKM, cnegyet ybGegutbes,
4YTO NPU  MWHUMMANBHOM HANPAXEHUK
B cetn {Hanpumep, 180 B) BuinpsMneH-
HOE HanpsbkeHwe OOCTATO4HO ANns yBe-
pexHoro cpabatnieavuA pene K1 un K2,
a npu MakcumanbHoM (240 B) OHO He
NpesLilLaeT AONYCTUMOro ANS WHTEer-
paneHoro crabunuaaropa DA1 3HaueHus
exogHoro Hanpsxenus 30 B. Boinonue-
HUA 3TUX yCrioBuin AobueaioTea noabop-
KO EMKOCTH KoHaeHcaTopa C1.

O6wmin Bng cobpaHHOro YCTPONCTEA
npeacraened Ha pwmc. 3. MposepsTts
W HanaxwveaTb ero MOXHO, He BKNoHas
B CETb, 8 NULLL NOAAB Ha KoHaeHcaTop C3
NOCTOsHHOE Hanpsxenwe 17...25 B or
no6Oro UCTOYHMKA B COOTBETCTEYIOLLEN
nonspHOCTU. Bo nabexaHve neperpysku

MCTOYHMKE pesuncTtop R1 Ha spems npo-
BEPKW NyHIWe OTKNYATE. ONWTEensHOCTL
BLIIEPXKW NPOBEPAIOT NO 4Yacam C ce-
KYHAHOM CTpenkoW n npu Heobxoammoc-
T KOPPEKTUPYIOT, nogbupan 3nemeHTh
R6 v C8. MNpu HeoBXOAMMOCTH, M3MEHSS
COOTEETCTBYIOLMM 0BpPa3omM NoaKIoHe-
Hue exonos M1-—-M5 mukpocxemsl DD,
MOXHO NOAYYUTE HECKOMNbLKO 3Ha4YeHWn
BbifepKK1 He3 BMellaTensCTBa B 4acTo-
TO330310UYI0 uenb.,

JIUTEPATYPA

1. MBanoe A. leHepaTop NPAMOYTONbHBIX
MMOYNBECOB  WMHOPAHU3KOKW 4acToTe KA
KP512MNC10. — Pagwo, 1991, Ne 12, ¢ 32,
33.

2. Bupokos C. [eHepaTop-genurens Yac-
ToTel KP512M1C10. — Pagwo, 2000, Ne 7, c. 51,
52.

3. Bupwkos C. MNpUMEHEHUE MUKDOCXEMb
KPS12MC10. — Pagwo, 2000, Ne 8, c. 44.

Penaxtop — A. fJonrui, rpagka — A. Loarwi,
poTo — asropa

| MORYNBHAS PEKAIAMA
" Ycnonuncu. » "Pagna”, 200‘?.“! 2,c 11

BheiCbinaem noONTON paguontobu-
Tensckve Habopel, pagvogeranu. Ka-
Tanor 6ecnnatHbid. KoHeepT ¢ obpat-
HbIM gapecom obs3ateneH.

E-mail: ppelecom@udm.ru.

426034, Mxeeck, a/sa 3503.

* & *

Mpopaem

[iopaneesie MayTbl B KOMPNEKTE
C PacTsKKaMK 1 KDEMEXOM,

Beicota 3,7 m, 5,5 m — Ha cknane,
nog3aka3 7,3mu 1t m.

Cnnae AMI6, ovamerp 32 MM, Ton-
LUMHA CTeHKW 3,5 MM,

- MpkyTex (3952) 56-48-55,

e-mail — radstar@sngara.ru.




MHOAMKaATOPbI HanpsaXeHus

6opTOBOM CeTH

B. rYCEB, r. NlennHoropck, Tarapcrad

HAJIM3AVPYR CXeMY MHOMKATOpPa Hanpa-

XEHWA Ha [BYLIBETHOM CBeToanoae
[1], ®# npuwen k BWBOAY, 4TO YCTPORCTBO
MOXHO CYUW(ECTBEHHO YNPOCTWTL, €Cnu
0TKa3aTbCA OT UMNYNLCHOID Pexuma cBe-
yenvn. 310 Noasonwno cobparb HavKa-
TOp BCEro Ha OAHON MUKpPOCXeme (Cm.
cxemy Ha pmc. 1).

Ha QY DA1.1 v DA1.2 cobpanbl Osa
KOMnNaparopa Hanpsxenns. MNoka Hanps-
»eHue Ha kongercartope C1 menblue Ha-

CUT HanpsxeHve crabunuaauum v crabu-
nutposa VD2, Ha Beixoae komnaparopa
DA1.2 takxe NOSBUTCA HU3KUIA YPOBEHb
Y NOracHeT "3eNneHsblit” KpUcTann ceero-
Auvoaa HL1, Ho OTKpbiBAIOWWIACA TPAH3W-
cTOp VT 1 BKAIOMUT "KPACHLIA™.

Takum o6pasom, NPy NOHWXEHHOM
NPOTUE HOPMBbI HanpsxeHuy GopToBOWH
ceTy ceetogvop HL1 ceeTuT xento-opan-
XEBLIM CBETOM, NPY HOPMANBEHOM — 3e-
NEHBLIM, 8 NPW NOBLILEHHOM — KPaCHbIM.
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npsaxeHus crabunnsauwn crabunuTposa
VD1 (a cneposatensHo, v VD2), Ha BbIXO-
[E KOMNapaTopoe NPUCYTCTBYET Hanps-
XEHWE BLICOKOTO YpOBHA, cBeTaT 06a
Kpucranna vHaukaropa HL1. Tpanuavcrop
VT1 3akpbiT.

Ecnv HanpsXeHWe Ha KoHOEeHcaTope
C1, yeenuuuvBance, NPEBLICKUND HAMNpAXe-
Hue crabunuzauwm crabunutpona VD1,
Ha BbIX0Oe komnapatopa DA1.1 nossuTca
HW3KWA YPOBEHL ¥ MOTacHeT “KpacHbIA"
kpucrann ceetoamuona HL1; ceeTur Tone-
KO "3eneHbiit”. TpauaucTop VT1 no-npex-
HEMY 3aKpbIT.

Korpa Hanpsaxenve Ha KongeHcarope
C1, Npoponxas yBENWYVBATLCA, NPEBLI-

KS61/IH2 .

HL1

Tem, kTO NpeanoyuTaeT CTPOWTL
CBOV caMOfenkn Ha UM POoBbLIX MUKPO-
cxemax, A npepharak vHAWKaTop No
CXEME Ha PMC. 2. ANropuTM MHOWKALIMK
3TOro YCTPOWCTBA TaKoW Xe, KaK y 0nuv-
CaHHOro Bbille. 3a OCHOBY MHAWKaTOpa
NPUHAT CBETOAMOAHBLIA BONLTMETP [2].
W3 aToi Xe cTatby 3avMCTBOBaH pacyer
PE3UCTOPHOTO AENUTENN HANPRXEHWA
R1—R3.

Wueeptop DD1.1 nepexmouaetcn w3
€MHUNHOrO COCTOSIHMA B Hynesoe Mpwn
HaNPAXeHWW Ha BXOpe yCcTponCcTea, pas-
Hom 12 B, a DD1.2 — npu 15 B. Takum
06pa3om, NpPU HaNPAXEHWW, MEHbLIEM
12 B, Ha ebixogax wHBeptopos DD1.1

v DD1.2 sbicokwii YpoBEHL, HB Bbixope ©
DD1.3 — HW3KWIA, OTKPLITEI TPAH3UCTOPb! &

VT3 v VT4, VT2 — 3aKpuLiT, NO3TOMY CBE-
Tat 06a kpucTanna uiauvkaropa HL1.
Koria BXOOHOE HanpsaXeHwe npeBbi-
waet 12 B, na ebixone uneBepTopa DD1.1
BbICOKWI YPOBEHbL HANPAXEHUA CMEHAEeT-

CA HW3KUM, 33KPbLIBRETCH TPAH3WUCTOP »

VT3 v racHeT "KpacHbiit” kpuctann. Tpau-
anctop VT2 no-npexxHemy 3aKpbiT.

MNpw NOBLIWEHWW HANPAXEHUR CBEPX
15 B BbIXOAHOW YPOBEHb WHBEPTOPa

DD1.2 Takke CTAHOBWUTCA HU3KWM, 3a- ;

KPbIBAETCA TPaH3uCTOP VT4 U racHeT "3e-
NEeHbIA™ KpucTann wHaoukatopa. OpHako
Ha Bbixoge uieepTopa DD1.3 nosenreTcs

HafNpAXEHUE BLICOKOTO YPOBHS, OTKPLIBA-  Hik

wuwee Tpanauctop VT2, koTopblii BkNIO-
yaeT "KpacHbii” KpucTann.
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O6a yctpoiicTea He TpebyloT Hanaxu- &
BaHus ¥ npy Gezowmbouroin cGopke U3 i
VCNPaBHbIX AETanen HaYnHatoT pabotate
cpasy. MHorga nvb Ans NepBoro ua HUx :

Tpebyerca noabopka crabunUTPOHOB NO

rPaHvyHbIM - 3HAYEHUAM  HaNPAXEHWA

(vD1 —6,1..7,5B; vD2 — 7 ,4...9 B).
MNesaTHble NNaTH WHOWKATOPOB BLINON-

HEHBl U3 $ONLIMPOBaHHOIO CTEKNOTEKC- ;

TonuTa TonuwuHoW 1 Mm. Yeprtexw nnar
noKasaHbl Ha pMc. 3 u 4. Nnatel paccyuTa-
Hbl HA YCTaHoBKy pesvictopoe MNT-0,25
Y UMNOPTHBIX OKCHUOHBLIX I(OHLI.EHC&TODOBA
B nepeom vHavkaTope moryT paborars
nobeie OY Npu COOTBETCTBYIOLLEN KOpP-
PEKUMW PUCYHKE NPOBOSHUWKOB NEYaTHOMW
nnatel. CTaBunuTpons — nwobble mano-

MOLLHbIE Ha COOTBETCTBYIOLLEE Hanpsxe- &

Hue crabunuzauwm. TpausucTop roguTcs
yKa3aHHOA cepyk ¢ GYKBEHHBIM MHOEKCOM
o1 2K po M. Bo BTOpOM MHAOMKATOPE TpaH-

3UCTOPb! MOryT BbiTh MOGLIMKU COOTBETCT- |

BYIOWEH CTPYKTYPL!I 1 MOWHOCTH, cTabu-
nuTtpoH — noboi Ha COOTBETCTBYKOWLEE
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HanpsXxenue crabunusaumy. Ceetoavon L

NOgoWAET OTEYEeCTBEHHLIA UnKM UMNopPT-
HbliA OBYUBETHbIW C pabouvMm ToKOM
5...20 mA.

JIUTEPATYPA

1. Hevaes M. Ceetoancanbiil vHavkatop £

Hanpaxesws. — Paauo, 2004, Ne 8, c. 55

2. Knewuow O. BOpTOBGH CBETOAMOAHBIV 3

wHamkarop. — Pagwo, 1998, Ne 2, c. 54, 55, 60.

Pegaxrop — f1. Nomaxuw, rpagma — 1. Nomakuy B,
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PAOMO Na 3, 2007

TaxomeTp ana FORD SIERRA

B. OEMWAOEHKO, r. Yepnuros, YkpawnwHa

Ecnm oTcyTcreMe Ha BBUISH MallWHe TaxoMeTpa 3aMeTHO NOPTHT
YAOBOABCTBHE OT €e BOXAEHHWN, TO Takosi 6efe nerxo nomous. B cra-
The, MOMELeHHO HHXEe, PacCKasaHo, KaK CaMOCTONTe MbHO H3roTo-
BUTH yAOOHLIS B NONb30OBaHNK HECTOXHBIN GOPTOBOH NPHGOP.

HEKOTOpLIX Mogensax asToMobGuna

FORD SIERRA Ha npubopHoii navenn
HE NpeaycMOTPeH TaxomeTp. Ero orcyr-
CTEME BLILIBAET BMONHE MOHATHLIE HE-
yaoBcTea Npu SKCNAyaTaumMmn MamuHel. A
npeanaraw YCTaHOBWTL Ha NaHenb,
Ha MECTO 3arnylki Haf MHAMKATOPOM
yxasarena NOBOPOTOB, CBETOAMOAHbLINA
KBa3UaHanoroBbIi TaxomMeTp. 3arnyLiky
NErko BeIHYTh C BHYTPEeHHEH CTOpOHLI Na-
Henn. B oceoboguBiueMCa npoemMe u
MOHTHPYIOT NEYaTHYO nnary Taxomerpa
C NWHERKOM CBETOANOA0R..

MoaobHLIA TAXOMETP MOXHO WCNONb-
30BaTL W Ha APYrx aBTOMOBUNAX C YeTbi~

Ha anementax VT1, R4—R6, C6 pea-
nv3osax npeobpasoBarens 4acToTa—Ha-
npsxenue. Ha Bxop npeobpasosatens
NOCTYNAT NPAMOYroNbHLIE MMNYNLCH
NOCTORHHLIX AMNAKTYOR W ANVUTeNBHOC-
T, @ C BLIXOAA WMHTErpUPYIoWEA uenu
REC6 cHMMaeTcs HanpsXeHwe, NPonop-
LMOHANbHOE 4acTOTe BXOAHbLIX WMAYAb-
coB. PopmupoBaTens UMNYNLCOB ANA
npeo6pasobaTens BLINONHEH Ha TaliMepe
DA1, BKkMIOYEHHOM NO CxeMe opHoBUOGPa-
TOpa C Bpemsasagaweln uenso R3C2.
3anyckaloT Taiimep nMnyneckl ¢ andde-
peHumnpyrowei uenn C1R1.

Mpy ykasaHHbix Ha CXeMe HOMUHanax

4aCTOTe BPAWEHWA KONEHYATOro Bana
6000 mun ). Bxog TaxomeTpa nogxnioua-
10T K NEPBUYHON OOMOTKE KaTywiKy 38XK-
raius. B ceOei MalwmrHe A NOAKMNOYAN ero
NPAMO B Canoxe, NOCKONbKy 3a npwbop-
HOW NaHeNbiO HaWeNCcH HeVCNOb3yeMbii
TPEXKOHTaKTHLIA pasbem, Ha BuiBoge 1
KOTOPOro NPUCYTCTBYIOT UMMyNbchl OT
6noka saxuraiua ISC-1l. OvesnaHo, sTOT
pasLem MCNONb3YIOT Ha aBToMOGMNAX,
YKOMNNEKTOBAHHBIX TAXOMETPOM.

Muraetcs Taxometp oT GopToBO#A CB-
Tt asTomobuna yepes cTabunusarTop Ha-
npaxexnnsa DA3.

TaxomeTp coBpaH Ha TeXHONoruyec-
KOW ne4vaTHORW nnate pasamepamw
50x35 mm TonwmHOK 1 MM. MoHTax BuI-
NONHeH OTpe3KamMu W3ONUPOBAHHOIO
npoeoaa. [na  “ckNoveHwa NoacBeYu-
BaHMA LWKANL namnamy CocegHux npw-
60pOoB ¥ 3aLKTE OT NbINK NNaTa TaXome-
Tpa NpukpbITa Yexsnom MN-obpaswroi dop-
Mbl, COTHYTBIM M3 TOHKOrQ NUCTOBOro
mopanomunua. Bug, ¢ obpartroii cTopo-
Hbl NpUBOPHOI Nasenu Ha YCTaHOBNEH-
HYI0 (HO ewe HENOAKMIOYEHHYIO) naary
TaxomeTpa nokasax Ha GoTo puc. 2.

PEXUMNVHAPOBLIM ABUraTenem. anementoB R3 » C2 pnurensHOCTL Bbi-
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MpuHuMnNUanbHan Cxema TaxomeTpa
nokasaHa Ha puc. 1. OcHoBoiA npubopa
cnyxut mvkpocxema A277D, nossonnio-
wan ynpaenatb LKanon w3 aseHanuaru
CBETOAVOA0B, NOOYEPenHO BKAKHA0-
WHMXCA NpWU YBENWNEHMUK BXOOHOMO Ha-
npsxxeHua ot 0 pno 6 B. Ceeroanogu
HL1—HL12 noaxnoueHsl K BLIXOA3M MW=
kpocxembl DA2 v pnvHOl CBETOBOI NO-
NOCHLI Ha WKane BuayansHo otobpaxator
TEeKyllee 3HaYeHVie YacToThl BpaweHus
KQJIEHYATOro Bana gewurarens.

CeeToanopsl pacnanHbl NO KPaw nna-
T BANOTHYIO OAMH K Apyromy. Mnara 3a-
Kpennexa B npoeme NpubOpHO Navenn
Tak, 4T0 U3 CANoHa MallvHL! BUAHLI TOMb-
KO TOpUH CBETOAWOAOB.

Mpy yBenvueHWn 4aCToTLl BpaweHws
KONeH4aToro eana ceeToaMoabl Bknoya-
10TCA NOONEPEAHO CNesa Hanpaso, ecnv
cMOTpeTe M3 canoda. "Llena aenenwa”
CBETOAMOAHOM Wkanu — 500 mun™'. Lle-
necoobpasHo wCnonb3oBaTh CBETOAWMO-
Abl PasHOro useta ceeveHva. CeeveHve
"3eneHuix” ceetoanonos (HL1—HLS5) Gy-
[ET COOTBETCTBOBATL YacTOTe BpallleHns
500...2500 Mur"; "3eneHbix” 1 "XenToix"
(HL6—HLS) — po 4500 mwn™"; "sene-
HBIX", "XenTwix”, "kpacHbix” (HL10—
HL12) — 5000...6000 mun™'. Mpwu ocra-
HOBAEHHOM OBWrarene Bce CBETOAVOAL
BLIKNIOYEHLL.

T HE

XOOHBIX WMNYNLCOB GopMupoBaTens
paBHa NpUMEPHO 2,2 MC, NTO COOTBETCT-
BYET MakCMManbHOA BXOAHOW uacTtore,
uamepnemoit TaxomeTpom, — 200 Ny (unn

B Taxomerpe “cnonb30BaHbl KOHOEH=
caropkl K50-35 nnu umnoptHuie (C4, C6,
C7), K10-50 (C2), KM-5 u KM-6 (ocTans-
ubie). MocToAHHLe peaucTopsl — MAT,



npeacTaBneHHon Ha
puc. 4.
Hanaxwuesauue taxome-

=

Puc. 4

noacTpoeuHblit — CMN5-16BB. na noa-
KNOYEHUA NNaTel K LenaM asTomobuns
MPUMEHEH TPEXKOHTAKTHLIA CTangapT-
Hbil PA3beM OT CTapbiX OTE4YECTBEHHbIX
TeNeBU30pOB.

Bmecto 555 nopo#iper oreqecreex-
Hblil Talimep KP1006BM1. Mukpocxemy
A2T7D durpmel Tesla MOXHO 38MEHWUTE Ha
K1003MM1 wnn UAA180 — Siemens. Cra-
Gunuaarop HanpsxeHus 78L0Y samerHnm
Ha KP1157EH902A, KP1157EH9026 vnu
KP1168EH9. Kpome KT3102[, rogstca
TpaHaucTopsl KT31026, KT3102E. Crabu-
nutpoH VD3 — nw6oit manorabapurHelit
Ha Hanpsxenwne 6,2 B.

Vcnonb3oBakHbie B TaxOMeTpe cee-
TOAWOOL WMMEKOT KOPMYC NpPAMOYronb-
HOi $opmbl, nanbonee ynobuoi ans
cbopku wkans!. BeiBogb ux oTopmoea-
Hbl COOTBETCTBYIOWMM 06pa3om u npu-
NasiHbl K KOHTEKTAM MNnartbl Tak, 4To6bl
onTuNeckue ock ceetToauonoe Buinu
B3auMHO NapannenbHbl W napannenbHb
nnare.

Bua CMOHTWPOBaHHOW nnatel npeg-
cTasnex Ha GoTo puc. 3

B xpairem cnyyae MOXHO NPUMEHUTL
W KpYIMbie ceetoauonsbl, Ho cbopka wka-
Nbl B TaKkoMm cnysae noTpebyer 60nbIMX
Tpygo3arpar.

BO3MOXHO, KTO-TO couTer Gonee
NOAXOARALLEN Ans TaxoMeTpa wkany Bv-
Aa "NepeMewanuancs CBeTOBan Tou-
ka". Ons peanuaauuy Takoi wkans go-
CTaroNHO CeeToouoabl NOOKNIYUTE
K Bbix0gam MuUkpocxemsl DA2 no cxeme,

Tpa CNOXHOCTHU He npeg-
ctaensert. MNogaloT © rexe-
paropa wMnynsCol Nono-
KUTENBHOW NONAPHOCTH
yactoroil 100 My v ckeax-
HOCTBIO, BNU3KOM K OBYM,
K TONKE COEAMHEHWs pe-
anctopa R2 u konpewca-
Topa C1 v nogcTpausaior
pe3avctop RS ao nosene-
HUA CBEYEHWR CBETOOMO-
Ana HL6, 4uto cooTtBeTcTey-
eT CpepHeMy 3HaNeHWo
uHTEpBana 4acToTe Bpa-
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500 16.6 0.5 HL1
1000 333 1 HL2
1500 50 15 HL3
2000 66,6 2 HLa
2500 B33 25 HLS
3000 100 3 HL6
3500 | 1166 35 HL?
4000 133.3 4 HLB
4500 150 a5 HLO
5000 | 1666 5 HL10
5500 1833 55 HL11
6000 200 6 HL12

LeHUs KONeHuaToro sana 3000 muH ™.
Tem, kTOo 3axoueT Gonee ToYHOro pe-
3yneTata M3MepeHWs 4acToThl, Peko-
MEH[YEM BOCTIONb30BaTheA Tabnuue.

OBMEH ONbITOM

Npoeepka UK nynsToB
AUCTAHLMUOHHOIO
ynpasneHus

4. IOPMH, r. Xonmck
CaxanwnHcxon obn.

B KMypHane "Panm" ﬁeo_ [HOKDaTHO paccka-
3biBanock 06 YCTPOWCTBAX AN NPoBEPKM
wHdpaxpacHbix (MK) mynsTos AMCTaHUMOHHOro
ynpasnevus (MAY) paznmuHoi GeiToBOR pa-
OM02NEKTPOHHOM annapartypel. B GonbwmHeT-
BE C/IY4A6E B 3TUX YCTPOWCTEAX B KaYECTBE WH-
JLMKATOPa MCMPaBHOCTW UCTIONB3YIOT CBETOAM-
Ofipl, N0 BCMBILLKAM KOTOPBLIX M CYAAT 0 paboTo-
cnocobHocTy MNAY. B npeanaraeMom ycTpoin-
CTBE [OMNONHWTENbHO BBBAEHA aKyCTUYecKas
WHAMKALWA, YTO PACIUMPRET €0 BOMOXHOCTH.

MpyHUMNMBNLHAN CXema YCTPDOWCTBA NnoKa-
3aHa HA pUCYHKeE. YCTPOWCTBA —MHTEer -
paneHei GoTonpremink MK auanasona B1 or
moBoit BLITOBOA TEXHWKM — TENesusopa, Bu-

B1 +58
MM-005E HA1 3N-3
'
Y B
g L1 10 MK
D Sy
| HL1 AN307EM
- OBy

neomarsmTogoHa, DVD-nneitepa. K ero sexogy
NOAKMONEH TPaHIMCTOP VT1, KOTOPLI KOMMY-
TMpyeT ceeToauon HL1 1 xkaTyluky MHOYKTUBHO-
¢t L1 ¢ nopxmoseHHsIM NapaniensHo el aKyc-
THHECKUM Nbe3omanyvatenem HA1. Pabortaer
YCTPOCTBO cneaywouwm obpasom. Mpw orcyT-
cranmn MK panyseHmrs Ha BoixOae $HOoTonpremHi-
Ka NOCTOAHHO NMPWUCYTCTEYET BLICOKMIA YPOBEHS,
TPaH3UCTOP 33KPHIT, CBETORMOLL HE TOPUT 1 aKy-
CTW4ECKOr0 CurHana HeT. Ecnu nenpasHei Nay
HaNpPaenTe HA (QOTOMPUEMHMK M HAXaTb HA
KHOMKy yripaBnexias, T0 Ceetoamon HLT Beniix-
HET W CTaHyT "CNBILUHBL" XapaKTepHLIe "naLsku
MMITYNLCOB™, KOTOpLIE Manyaet MAY.

Mpu nposepke HewcnpasHoro IAY ceero-
DMOL, KaK NPaBuno, He BCTILIXMB3ET, HO EC/K
BCMBILUKK €CTh, Cneayet obpatuTb aHMMaHue
Ha XapaKTBP aKyCTUYecKoro curiana. B npax-
TMKE aBTopa OuLv HEOAHOKPATHLIB CNy4aw,

NPU3HAKOE HEUCIPABHOCTH
HB OGHApYXeHO, a NP OUeHKe “Ha cnyx” npi-
CYTCTBYIOT MCKaxeHun 3Byka. Bonee Tuiarens-
HaA NPOBBPKA BLIRBMNA HEMCTPABHOCTL KBpa-
MUHECKMX PE30HaTOPOB (HecTabunbHan pabora
MW YXO[ HACTOTH).

B yCTPOWCTEE MOXHO NDUMEHKMTE DEe3KCTop
C2-23, ceeropmon AN30TAM, KMIMO24A-K,
KHﬂJJ.24B-K wwm moGoi apyron, KEnaTentHo
KPAacHOro LiseTa cee4eHn, GunonapHLIR TRaH-
ancTop cepwit KT361, KT3107, akycTUueckuia
nLesouanyyarens 3N-1, 3M-22. Goronpuwem-
HUKk  MM-005E 3amBHum Ha ORT-601,
SBX1981-72, KEY-CO05V. KaTylwka wayxTve-
HOCTM HAaMOTAHA HA KONBUE [AMAMETPOM
10...15 mm M2 deppuTta NPOHULEEMOCTLIO
600...2000 1 copepxwt 400...600 BUTKOB Npo-
Boga N3B-2 0,1. Ee MOXHO 3aMBHUTL HA Ce-
PUIAHO BRINyCKaeMb mManorabapurhsi apoc-
CeNb MHAYKTUBHOCTLIO 1...10 MIH Wik Ha peau-
CTOP CONPOTHBNBHUBM 1...2 kOm, HO B noOCnes-
HEM Cy4ae MPOMKOCTE CUTHANA YMEHBLLIMTCH.

BcB peranu pa3mMewlaoT B Kopnyce Noaxo-
ASLEro pasmMepa, UCNOML3YH HABECHOM MOH-
Tax. JnA nUTasns YCTPOMCTBA MOXHO NPUMe-
HUTE CTAGMNMBUPOBAHHLI BNOK NWTAHWR C Bhi-
XOLHBIM HANPMXBHWEM 5 B nnu 6atapeto akky-
MYNATOPOB  (ranbBaHWHECKMX 2NBMBHTOB)
¢ Hanpmxernem 4,5...5 B.

Penaxtop — H. Hevaesa, rpadwka — H. Hevaesa

W3UAd VE IUHOdINILIE
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KABBIEB A. ABTOHOMHBI fenvTens
4yacToTsl ana Mynerumerpa M890G. —
Paawo, 2005, Ne 7, c. 25, 26.

NMexwarHaw nnara.

Yeprex asTOPCKOro BapyaHTa naars! yc-
TpoicTBa MaobpaxeH Ha pucyHke. OHa ua-
rOTOBNEHA U3 OAHOCTOPOHHE HONLIMPOBaH-
HOFO CTEKNOTEKCTONMTa TOMUMHON 1,5 MM
METOA0M MNPOPE3aHA U30MPYIOLLIMX A0PO-
ek B ¢onbre. [letany pacnonoxedbl Ha
obeux croponax nnarsl. Ha wedonsrupo-
BAHHOW CTOPOHE YCTAHOBNEHb

MWKDOCXE-
Mbi, KOMMYTALMOHHBIE U3nenus (SA1, SA2),

Tpaxcopmarop T1, ontpon U1, gwonwl
VD1, VD2, ceetoamon HL1, pepxareny ane-
MeHTa nuTanun, pesuctopsl R4, RS n kox-
nencarop C5; BCe OCTaNbHLIE Pe3ncTopbl
M KOHABHCATOPLI, & TaoKe crabumnmurpon VD3
CMOHTMPOBAHBI HA CTOPOHE NEYATHLIX NPo-
BOAHUKOB. B nnate npeaycMOTpeHbl OTBEep-
CTYH TONbKO NOA BbIBOALI 2, 3, 6,7, 8, 11 Mu-
kpocxembl DA1 1 8, 13, 15, 16 DD1. Ocrane-
HbIE BbIBO/Ab! YKOPO4EHB! M COANHEHDI C CO-
OTBETCTBYIOLLMMI 3NEMEHTaMKU OTPE3KaMK
TOHKOrO MOHTaXHOro Nposoaa. Mukpocxe-
ma DDZ ycranoenena Hag DD1 v npunasxa
K Hel BeiBopamm 8, 13, 15, 16.

Mnata paccuMTana Ha nNPUMEHEHUE
TpaHancTopoe cepwn KT209, peauctopos
(kpome R5) v koHpencaTopos (kpome C5)
ANA NOBEPXHOCTHOrO MOHTAXa TUNOpasme-
pa SMD-1206, crabunutpona [A81441
(VD3) B MWHHATIODHOM CTEKNAHHOM KOpMYy-
ce. MecTa ux naiku K NeYaTHLIM NPOBOAHK-
KaM NoKa3aHbl CBETNLIMK KBanpaTamu. Pe-
aucTop R4 npunasH HEenocpeacTBEeHHO
K BoiBOOaM 3 ¥ 4 Mukpocxemel DA, peauc-
Top RS (MNTT-0,125) — k ee sbiBOgY 9 ¥ uK-
HE NMTaHKA MUKpoCxeM. MNDCoBLINA BLIBOL,
xoHaencaropa CS (K50-35 unm aHanorwy-
HbIiA MMNOPTHLIA) BNasRH B NeYarHbid Npo-

BO/IHMK, COSWHEHHLIM C BLIBOAOM 5 TPaHC-
¢0pmropa T1, 2 MUHYCOBBII HAPOLLEeH OT-
Pe3KOM NpoBOaa, W30NWMPOBaH NONVBW-
HUMUIOPUOHOM TRYGKOIA M BNAAH B WKHY 006-
LLEro NPoBOAA PANOM C TpaHancTopom VT,

BbiBOgAMW 3NeMeHTa NUTaHWA CRyxar
[Ba Yronka-AepxXartens, CorHyTbX Ua nyxe-
HOW NatyHn wWnu  XecTu TOMUMHON
0,3...0,4 MM ¥ 3aKpeNneHHbIX Ha nnare
BHHTamu M2 ¢ rafikamu. Bo usbexanue aa-
MbIKaHWH C COCEAHMMMW NEYaTHLIMW NpO-
BOAHVKAMMW NOA raifkyn NOJNOXEHb! LAIWG6!
M3 M30NALMOHKROTO MaTepuana. LLyn, ¢ no-
MOWLBIO KOTOPOIro AenuTens NOAKNoNaioT
K UEensiM KOHTPONWPYEMOro YCTpPOICTBa,
W3roTOBNEH K3 MEMIHOrO NPOBOJA AUEMET-
POM 2 MM 1 NPUNasH K NeYaTHOMyY NpoBoa-
HUKY, COBIMHEHHOMY C KOHAaeHcaTopom C1.

NMPAAUAOEHKO A. AnCTaHLMOHHBIA
perynaTop oceeweHua. — Pagwo,
2006, Ne 8, c. 43, 44.

06 M3roToBNEHUM ¥ HANAXUBAHWM
perynaTopa.

Mpn nNporpaMMUpoBaHAN  MUKDOKOHT-
ponnepa (MK) asTop ncnonk3osan nporpam-
marop JDM2 u nporpammy IC-Prog. Yera-
HOBKW Nepeqn NPorpaMMupoBaHnem Somnx-
Hbl B6bITE Takumu: Oscillator — iMOSC GP4;
ranoykamu otmeseHs: WDT, PWRT, BODEN,
CP. KouTponsHaa cymma — Ox20AB, ko-
durypaLmonnoe cnoso — 0x114C,

Mepen nporpammupoBaHneM cneayert
o6paTMTh BHUMaHWE HA NOCNELHIOn AYeii-
KY NaMsTH NPOrpamMM, TaMm COAEPXUTCH Ka-
NuBpOBOYHAA KOHCTaHTa OCUMNNATOpA,
a ee Henb3n cTupare. MNocne nakana npo-
rpammupoBanmn IC-Prog “cnpocur”, octa-
BWTE 3TY KOHCTaHTY Unu cTepeTts. Ee Heob-
XOAMMO COXpaHWUTL. Ha BCcrkuiA ciyyait, ne-
pen nporpaMMUPOBaHUEM NPOMTMTE na-
MATE MK 1 33NOMHUTE 3HAYeHWEe 3TOM KOH-
CTaHTH, A9 TOFO YTobbt UMETL BO3MOX-
HOCTb €€ BOCCTaHOBUTE B Chy4ae ownGou-
HbiX AewcTBuiA. Ecnu Bbl BCE-TakK ee cTep-
Ny, TO Nepes NPorpaMMUpOBaHMEM 3aHe-
cuTe B sneiiky Ox3FF aHavenme 0x3480.

Mpy UCNONBL3OBAHMK YKA3AHHOIO MNpPo-
rpammaropa MoxHo ybeamteea B paboro-
cnocobHocTv MK yxe Ha cTaaum nporpam-
Myposatvn. ocne 3aHeceH i NPorpaMMmbl
8 MK "npoutute” ee. OGpaTtuTe BHuMaH1e Ha
EEPROM DATA. Ecrm sueiikn 0—4 umelor
3HaveHvsn, oTnvHbe OT OxFF, To 310 cene-
TenscreyeT o6 ucnpasHocT MK 1 0 TOM, YTO
nporpamma craHet paboTaTe NPaBUILHO.

MNocne Nepsoro BKIKKHEHUA PErynaTopa
M3MEPRIOT HanpsxeHnve nuranms MK, oxo
ponxHo GbiTb B Nnpepenax 4,5...5,5 B. 3a-
Tem ocuMnnorpadoM NPOBEPAIOT HANMYWE

BXOAHBIX UMMNYMNLCOB CETW Ha BhioAe 7 MK
¥ BbIXOHLIX UMNYNLCOB HA ero eoiBoae 6.
Paamax »MNyNLCOB AOMXEH COOTBETCTBO-
BaTb Hanpaxenwo nutawrs MK. MonyTthHo
nposepaoT paborocnoco6iocTe MK npm-
EMHMKA — NPK HAKATUW HA KHOMKY Ha Nyfb-
Te QY AonxHbl HabNoAATECA MMAYNLCHI Ha
Bbigoge 5 MK.

Jbanee npoeepsoT nenpaesHocTe MK.
WaBnexuTe ero na po3eTku, BCTABLTE B Npo-
rpamMmarop v cumtainTe EEPROM. Kak otme-
HeHo Boiue, B Aveiikax 0—4 nonmxubl OuiTs
3HaveHus, oTmutble ot OxFF. Mocne nepeo-
rO BK/MOMEHMA YCTPOMCTBA (NpW yCnoBuW,
YTO PerynupoBaHue He NpOvM3BOAMNOCH)
B YKA3AHHBLIX ANENKaX NOMKHL BbiTh 3Haue-
Hun 0x96, 0x86, 0x00, OxFA, OxAB. B siveiike
0 XpaHuTCcA CpeHUii YPOBEHL APKOCTH, KO-
TOPbIA 33NOMUHAETCA NOCNE NNABHOO pe-
TYNVPOBAHUA U BbIALIBABTCA ABOWHLIM Ha-
XaTMeM KHOMNKK. B sueiike 1 xpauuTca Ta ee-
NruMHA BPKOCTY, KkoTopas Guina nepen, oT-
KMO4EHNMEM YCTPOCTBA (OHa pasHa D2, ec-
N nUTaHue OTKNINYEHO NPY NONHOCTHIO Bbl-
KNIOYEHHOK namne), B suerikax 2 u 3 — aHa-
YEeHWE BPEMEHW 3a0ePXKK Nepexona B pe-
XUM PEryNMpOBaHUA NpU yNpasieHun oT
nynisTa Ay, e aueiike 4 — korctakTa OXAB.

Ecnu yctpoicreo pabotaer, HO sp-
KOCTe PEerynvpyetcs Camonpovu3soibHO,
TO, BO3MOXHO, NOGNU3OCTH HAXOAWTCH
neTouHuk MK usnysenms. MM moryT BbiTh,
HaNPWMEp, BKMKOYEHHLIN B CETh, Heaane-
KO OT perynatopa, CKPALLWA KONMeKTop-
HbIfl 3NeKTpoABUraTens, NOXapHbi nar-
ymk, 6eHransckue orin. MubiMm cnoeamm,
€CNK SIPKOCTE CaMOMNPON3BONBHO N3MEHA-
eTcn, TO cneayer, B Nepeyio o4epeak, Npo-
BEpuTE paboTocnocobHOCTE perynATopa
B ApYroM NOMEeLLEHWW, NOCKONLKY B 3TOM,
BUONMO, NGO HPE3MEPHO BENWKK NOMEXIA
B CETH, NB0 MMeeTCn cTouHKuk MK uany-
yenun. Kak nokazana npaktvka, AaTivku
TSOP cknoHHb! BbIAABATD NOXHLIE WM-
NyNbCh! NPYU GNU3KOM HAXOXAEHWN C UC-
TOYHHUKOM 3NEeKTPOMarHMTHbIX NoMex.
Harumkm ILM, C 3TOM TOYKK 3pEeHus, Npo-
ABUNKN Ce0R 3HAUUTENBHO NYHLLE.

Mpwu paboTte ¢ perynatopom Heobxoow-
MO cobniofaTh npasuna Texuuku Geso-
NacHOCTW, NOCKONEKY OETam HaxoAasTcH
Noa ONAcHLIM ANA XU3HK HaNPAXEHWEM.

OBPATHUTE BHUMAHMWE

LUATYH A., BEHHCOB A. Muuna-
TiopHas YM panuocTaHyM| HanasoHa
2 merpa. — Pagwo, 2004, Ne 1, c. 65—
68 (pesaxTop A. MupioujeHko).

Ha vyeprexe MOHTaxHOH niarbl ycr-
POHACTBA (CM. pUC. 4 B cTarse) nevarHbid
npPOsoAHMK Nog BeiBon 12 MUKDOCXEMb!
DA4 Heobxo8uMO COEequHNTE HM30NMPO-
BaHHLIM NPOBOAOM C KOHTaKTHOW nno-
La[Koi NOA NPassii (10 PUCyHKY) BbIBOA
nogcTpoeYHoro koHaeHcaropa C29.

Habup.
2006, N2 10, c. 48—50 (pegaxtop —
A. Oonrwii).

B tekcre crarsu Ha ©. 49(eTopoii ab3au,
nocneaHee nNPeanoxeHne} BMecCTo c/os
1 enb koga K176ME2..." cne-
ayer yurare: "lMpeobpaszosarens koaa

76142...".

K1
Pepaxrop — 8. ®ponos, rpagmka — B. @ponos




Ten. 207-89-00
E-mail: mail@radio.ru
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MuHnaTiopHelii pOHapHK MOXET 0Ka3aTbCA NONE3HLIM NPpyU NoMckKe
3aMOYHOM CKBaXuHbl mnn 0OpOHeHHON Beln B TeMHoTe, Heobxonm-
MOCTHM NMOCMOTPETH HOYBIO, YTO NOKa3biBAET TEPMOMETP, H3MEPSIo-
WMA TEMNeparypy BO3AyXa 3a OKHOM, MNTH HA KaKylo H4acToTy Hacr-
POEeH NPUEeMHNK, HE MMEIOLW MK NOACBETKH LKAk, 1 BO MHOIrMX APY-
rux cnyyanx. CoepeMeHHas snemeHTHas 6asza — cBepxbapkne cBe-
TOAMOALI, MMHMATIOPHBLIE BNEMEHTbI NMUTAHNS, 3NEKTPOHHbIE KOMIO-
HEHTbI AN8 NOBEPXHOCTHOIO MOHTaXa — MO3BONAAET YMEHbLINTL ra-
6apnTel Takoro ¢ponapmnka GyxsansHo 4o pasmepos HanepcTka. lNMpu-
Mep TOMY — KOHCTPYKUMS, ONMCAHHas B CTATkE.

Kax n3eecTHo, pabosee HanpaxeHue
CBEPXbAPKMX ceetoauonos Genoro
ceevenHnn oOblNHO NEeXuT B Npefenax
3...3,5 B, nostomy npu paspaboTke mMu-
HUaTIOPHOro G OHApUKa NPUILNOCL pe-
Wwark, NUTaTh fin ero ot Garapeu ua OByx-
TPEX MMHUATIOPHbIX FaNbBAHUYECKWUX ane-
MEHTOB WM OMPaHUHUTECH OOHWM 3ne-
MEHTOM, HO BBECTH NOBLILLAIOLLMIA Npeo6-
pasosarenb Hanpsokenus. MNpeanoyrenve
6LIN0 OTRAHO BTOPOMY BAPUAHTY, TakK Kak
OH noaeosmeT 6onee NONHO UCMNONbL30BaTL
PECYPC MCTo4HKMKa nuTanma (paborocno-
cobHOCTL NpeobpazoBarTens COXPaHAETCA
NPW CHUXEHUH HANPAXEHWA 3NEMEHTA A0
0,8...0,9 B).

V11
KT312969

]
%'SEH
* 61
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MNpuHuunuaneHan cxema QoHapuka
nokazasa Ha pwc. 1. MNpeobpasosatens
HaNpsXeHus npepcrasnaetr cobol rexe-
paTop MMNYNBLCOB Ha TPaWancTopax pas-
HOM CTRYKTYpLI VT1 1 VT2, Bnaropaps no-
NOXUTENLHOW 0BPaTHOR CBA3U Yepes KOH-

KT3129E9,
KT3130B9

R4 R2

Puc. 2

nexcarop C1 TpaHavcTopbl Nepuo-
BUYECKM OTKPHIBAKOTCA W 3aKphLiBa-
1oTecs. Korpa Tpawawctop VT2 or-

T™MTE. MaMenas eMKOCTe KOHaeHcaTtopa
C1, MOXHO perynupoeatbe 4acTtory W
CKBaXHOCTb UMINYNLCOB TOKa Yepes Apoc-
Cenb, @ 3Ha41T, ¥ APKOCTL CBEYEHWA Cee- i
ToaMoaa. :

MuraeTca ¢oxapuk ot manoraGapwur-
HOMO AWCKOBOIO rankBaHW4ECKOro ane-
menTa 357A (opyrwe Haspanua — G13,
AG13, LR44), wMeowero cpasHUTENLHO
Gonblwyo eMkocTe. [leranu npeobpazo-
Barens CMOHTHMPOBAHLI Ha KPYINOW ne-
HaTHOW nnare, U3rOTOBNEHHOW W3 pBYy-
CTOpPOHHE GONLIMPOBAHHOND CTEKNOTEK-
CTONWTA B COOTBETCTBMW C HEPTEXOM,
n3obpaxenHbiM Ha puc. 2. Tpu oTBep-
CT¥IR B HEA NpeaHasHa4eHbl ANA Npoxoaa
NPOBONOYHBLIX NEPEMBINEK, COEAUHRAIO-
WKx nNeyaTHble NPOBOOHWKW, PAcnono-
XEHHLIE HA ee pasHbix cToponax. MNnata
paccuuTasa Ha NpYMeHeHve peranei
LNA NOBEPXHOCTHONO MOHTaXa: Pe3uncTo-
pos P1-12 tTunopaamepa 1206, konaen-
caropoe K10-17-18 vAM ananormuxelx,
npoccens EC24  WHOYKTUBHOCTBLIO
47...100 mxlH. Belikmiouarens SB1 — nio-
6as MMHWATIOPHAA KHOMKa C 3aMbIKa-
WHMK KOHTaKTaMK 1 6e3 pukcaymm B Ha- .
XATOM MONOXEHUN.

6

KpbIT, 4epes gpoccens L1, Bxnio-
YEHHBIA B €ro KONNEKTOPHYIO LIENk,
NPOTEKAET TOK ¥ NPOMCXOOUT Ha-
KOMNEHWE 3HEPIWK B Er0 MarHur-
HOM none. MNpy 3akpuiBaHUK 3TOrO
Tpax3ucTopa apoccens OTpaer 3a-
MACEHHYIO 3HEPTHIO, Ha HEM BO3HK-
xaer 30C camouHaykuuM 1 Nono-
XUTENBHOE HANpPsXXeHWEe Ha Kon-
nekTope, a crnepoBaTensHo, W Ha
anopne ceetoavopa EL1 sospacraer. Ono
CKMALIBAETCA C HANPMKEHUEM ranbBaHu-
yeckoro anemexnta G1, v korna cymmap-
HOE HanpsXeHue nocturaet paboyero Ha-
NPSXEHWA CBETOANOAA. OH Ha4MHaEeT cBe-

Hanaxueanwe ycTpOICTBA CBOBWMTCH
k noabopy kongencatopa C1 go nonyye-
HKA TPeByeMOoi APKOCTY CBEYEHUA CBETO-
avopa.
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BapuwaHnT KOMMOHOBKKW Y3N0B ¥ OETa-
new Gponapvka npeacrasned (B macwuta-
6e 2:1) va puc. 3. Ero xopnycom 1 cny-
HNT YKOpOueHHan (0o 22...25 mm) getans
0AHOPa30BOro WNPULUA C BHYTPEHHUM
puametpom 12, 5 mMm. B Heii ceepnaT Tpn

OTBEPCTMA: OAHO (NOA KHOMKY 3) — B ne-
peaHei CTeHKe HanpoTWUB KHOMKK 4,
a nea ppyrux (nopd 4exy 11) — B ee uu-
nuHpopuyeckor vactu. MNMepen cGopkoi
HaA NevYarHoM NnarToii 5 co CTOPOHLI MOK-
Taxa peancTopoR ¥ TPaH3UCTOPOB NoMe-
WaT KpYriyw nnactuHy 6 u3 oaHoCcTo-
poHHe GOoNLIMPOBaHHOro CTEKNOTEKCTO-
ndra (MetannManpoBaHHOW CTOPOHON
HAPYXY) ¥ KOPOTKMM OTPEe3KOM NPoBOaa
12 coepunsilOoT ee PoOnLry C nedarHbiM
NPOBOAHWMKOM OBLUEero Nnposoaa Ha Nna-
Te. Ewe oavH 0Tpe3ok npoeopa 8 (Mo
0,07) npunamealoT Kk NeYaTHOMyY NpoBoa-
HWKY NNaTthl, NOMEYEHHOMY Ha PWC. 2
3HaxkoMm "+". [pyroi konel nposoga oc-
8060X02I0T OT M30NAUMKM HA ANWHE
15...20 MM ¥ CBEPTLIBAIOT B KONbLo. MNo-
cne 3Toro B Kopnyc 1 BCTaBAAIOT NhacT-
MacCoBYK» KHOMKY 3, 3aTeM ne4artHylo
nnary 5 ¢ nnacTtyHoW 6 (C Takum pacuye-
ToM, 4TO6bLI CBETOOAMOA 2 BOWEN B OTBEP-
CTUE 18 UMb} ¥ ranbBaHUYeCcKnii ane-
MEHT 7 (MMHYCOBBLIM BLIBOAOM K Onbre
nnacTuhel 6). O4YMLLEHHBIR OT U30NALMK
KoHeL, Npoeoaa 8 pacnonarakT Ha ero
nnocoeom Boieoge. Ona obecneyenunn
HAAEXHOTO KOHTAKTa YCTaHaBAMBAKOT
npoknagaky 9 n3 NnoponoHa, 3arem Kpbii-
ky 10 13 U3ONALMOHHOrO Marepwana.
Becbk 310T Habop GUKCUPYIOT B KOpRyce
4YeKoW 11, COrHyTOM U3 CTanbHOM NPoBO-
noku {Hanpumep, ckpenku). Brewxuin
BuA ¢onapuka-Openoka nokasaH Ha
puc. 4.

Mpu oTCYTCTBUKM KOMNOHEHTORB NS N0~
BEPXHOCTHOrO MOHTaxa B doHapvke
MOXHO npuMenuTs Gonee pacnpocTpa-
HEHHbIE AeTaMM, HanpPUMep, TPaH3UCTOPb!
KT3616 {(VT1) u KT3155 (VT2), pe3ucto-
ptt MNT-0,125, C2-33, a apoccent W3ro-
TOBWTL CaMocToAtensHo. Ero Hamartui-
BaKOT Ha KONbLE TUNOpaamepa K5x3x1,5
13 peppuTa C MarHWTHOM NPOHULLAEMO-
cTeio 1000—2000 {(1000HM, 1000HMS3,
1500HM, 1500HM1, 1500HM3, 2000HM).
O6motka ponxHa copepxark 20 BUTKOB
npoeona N3B-2 0,12...0,16.

B takom ¢oHapuke uenecoobpasno
WCNONL30BATE MANLBAHWYECKWI 3NEMEHT
6Gonelei eMKOCTH, HANPUMED, TUNOpPas-
mepa AAA, a pneranv npeobpaszosarens
HaNPsXEeHUs pasmMecTuTe Ha nnarte fps-
MOYronsHOM GOPMEL. HepTex BO3MOXHO-
ro BapuaHTa neLar-
HOW Nnarel Uaobpa-
XeH Ha puc. 5. Ua-
roTaBNMBaloT ee Tak-
Xe U3 ABYCTOPOHHE
GONErMPOBAHKHOIO
CTeKNOTeKCTONuTa.
Jderanu MOHTUPRYIOT
Ha CTOpOHE nevar-
HbIX NPOBOAHWUKOB.
B oTBepcTuR BCTae-
NAOT OTPE3KK Nyxe-
HOrO NPOBOAa W
NpUNaneBalT ux K
¢onkre ¢ obewx cTo-
poH. [ins kpennexun

Puc.5

3NeMeHTa NCNoONL3YIT NPYXUHALWKeE
I-06pasHble KOHTaKTLl (Ha PUCYHKE W30-
BpaxeHbl LWTPUXOBLIMU MMHUAMM), U3FO-
TOBNEHHLIE U3 NATYHW KW NPUNadHHLIE
K $onere nNpoOTUBONONOXHOM (N0 OTHO-
WEHWIO K geransiM) CTOPOHL! Nnarsl.
CMOHTHMPOBAHHYKO NNaty nNoMewaT
B NNAcTMacCoBblii KOPNYC NOAXOOSLLMX
paamepos.

Penaxtop — B.®ponos, rpaguka — B.Mponos,
oto — asropa

Yt:rpoﬁcwo MOJAET KOPOTKMIA 3BYKO-
BOI CUIHaN B MOMEHT OTKPLIBaAHUA
BXOOHOW fBepwn. Korna apepk 3akpbita,
MWIaeT KPacHbIM CBETOAMOML, CAYXaLMiA
WHOVKATOPOM HANWYUA NUTAIOWEro Ha-
NPFXXKEHWA W MCNPABHOCTH CUrHANM3aropa.

Ecrnm muraiowmii ceetognop, ycTaHo-
BWTbL B TamBype, TO MO OTCYTCTBHIO CBEYE-
HWA NErKo 00HaPYXWUTE, 4TO ABEpb 38KPbi-
Ta HENNOTHO.

Curnanuaarop (CM. cxemy Ha pmc. 1)
COCTOMT W3 NEPEKNIOYATENLHOTO repkoHa
SF1, wnpwkaropa wucnpasdocTe (VD1,
HL1), seyxoeoro ungukaropa (K1, HA1).
Korpa apepb 3aKpbiTa, MarHuT, yKpennex-
HbIA Ha OBEepPW, BO3OEWCTBYET Ha IepKOH,
Nepesoan ero NoABWXKHBLIA KOHTAKT B ne-
BOE, KaK NOKa3aHO Ha CXEME, MONOXEHNE.
Yepes peancrop R3 3apsxaeTca Hakonu-

TENbHLI KoHgencaTtop C1.

SF1

R1

10k VDIL

3§

SF1 K3M-3 ; VDT KC133A ;
HL1  ARL-5013URC-B; HAT TR-1203y.
Puc. 1

Nockonbky TOKa, NPOTEKAKWEro Ye-
pe3 peauctop R1 ¥ 3nemMeHTH »HaVKaTo-
Pa UCNPaBHOCTN, HEAOCTATOYHO ANA CPpa-
GarbiBanuna pene K1, AKopb €ro oTnyluex.
Ho HopmaneHyio paboTy MUraiowero cee-
Togmopaa HL1 aToT Tok BnonHe obecneyuun-
saet. Crabunutpod VD1 orpanuuvseaer
NageHne HanpsaxeHun Ha ydactke R2HL1
Ha yposxe oxkono 3,3 B.

NPy OTKpLIBAHUU OBEPU MarHUT yaa-
NAETCA OT rePKOHa U €ro NOABWKHBIA KOH-
TaxKT 3aMblKAeTCH C NPaBLIM HENOABUX-
HbM. Kongencarop C1 paspaxaercs ve-
pea o6moTky pene K1, oHo cpabarsisaer
M KOHTakTaMu K1.1 3aMmbikaeT uens nuta-
HWA 3ByKOoManyyarens HA1, copepxaulero
BCTPOEHHLIA redeparop. B peaynerare
3BYYUT TOHANBHBIM CUrHa.

Yepes kopoTkoe Bpems — okono 1 ¢ —
pa3pRaHLIF TOK Konpgencatopa C1 ymeHb-
WaeTcs [0 HECKONbKWUX MUAnuamnep
WM pene OTNyCKaer sKopb. 3ByKOouanyqa-
Tens BbIKMoYaeTca. Peanctop R4 racwr
U3NULEK HANPSXEHWA Ha 3BYKOU3ny4are-
ne. GuneTpoBLIf koHaeHcatop C2 obec-
neyrBaeT yCToRuMByio paboTy 3syKouany-
varens.

Mpu 3akpbiBaHV BEPU €€ MArHUT Ne-
PEKNMOYAET repKoH B NepBOHAYaNbHOE Mo~
noxeHue, 4epea peauctop R3 aaprxaer-
CA HakoNWUTeNbHbi konaeHcartop C1
{8 TE4EeHUe 1...2 C) U CHOBA HAYMHAET MU-
rate ceetoguog HL1.

lepkoH KpensaT Ha BEPXHEM KOCHKe
nBEepHOI KOPOGKK, a MaruvT — Ha asepw,
TaK, 41obbl NPU NNOTHO 3aKPLITOM ABepy



CurHanusarop oTKpbiBaHUSA

ABepu
A. OBHOBHXUH, r. Upkyrck

MArHUT HaxoouncA BGnman repkoxa. Jlyy-
wie BCero Ucnonb30BaTk CTENXHEBOI Mar-
HUT NPSMOYFONEHOTO WIK KPYIMOro ceye-
Hus. Pacnonarars ero cnegyer napanmens-
HO reprOHyY C 3330p0oM He Bonee 4 M.

B cursanuaarope ucnonb3osaHbl pe-
auctopsl OMJIT, okCyaHbIE KOHEEHCATOPLI
K50-35 (vnm 3apybextble). Ctabunutpox
KC133A moxHO 3amenuTh Ha KC139A,
KC433A, KC439A. Pene K1 — P3C34, uc-
nonHexue PC4.524.370-23 {(vnn

PC4.524.370-31), rmbo P3C10, ncnonHerue
+Cf

36 +f75*

*x R2,VD1, 5F1 fxsn

1

Puc. 2

PC4.529.031-03 (unm PC4.529.031-11). No-
LOMOET W APYIroe PENE C HANPSIXEHWEM (To-
xoM) cpabarbiBanvsa okono 12 B (18 MA) u
HANPMXEHWEM (TOKOM) OTNYCKAHWA AKOPA
3,8 B (6 mA). Muratowmia ceeToovog, nyy-
we NpYMeHWTE C NOBLILEHHOW CBETOBOM

otpaveir, nanpumep ARL-5013URC-B,
HO NOJOAOYT U O6bl4HbIE HEMWIAIOLWME,
fipy4eM NpeanoyYTeHne cneapyer otaath
VMEIOLLMM MOBLILLEHHYIO SPKOCTB, STOOGLI
yxe nNnpu Toke 5 MA ceeuenme GbINo XOpo-
WO BUOHBLIM. 3Bykou3nyyarens HA1 — ro-
TOBbLIA, CO BCTROEHHBIM NEHENATOPOM Ha
Hanpsxexve 3, 5,9 win 12 B. PaGouwit
TOK 3ByKOU3aMyyarens — 20 mA — ycra-
HaenueaT noabopKoi peancropa R4.

Ecn# neobxogwmo 6Gonee rpomkoe
3By4aHWE CUrHana, MOXHO WCNONb30BaThL
apykom3nyyarens 1212FXP B atom cny-
yae anemMeHTbi R4 n C2 HYXHO MCKNIIOHHTL.
Pexum pabortbl asykouanyyarena Gyper
HECKONLKO HOPCUPOBAHHBIA.

lepkox rogutcs nwGon C nepexnoya-
HOLMMCH KOHTaKTOM.

WCTONHUK nuTanmua nomxen obecneun-
BaTk BLIXOAHOM TOK HE Meree 30 mA. A co-
6pan MCTONHWK HA TOTOBOM KaapOBOM
Tpancopmarope TBK-110 or oaHOro w3
CTapbix TENEBU30POB (B KAYECTBE BTOpPWY-
HOA UCNONL30BaHa 0BMOTKA, HAMOTaHHaA
6Gonee TONCTLIM NPOBOAOM W HAMNPFXKEHWE
Ha KoTopo# pasHo 14 B npu nopave Ha
nNepenyHYI0 HanpRxenns cetu 220 B), au-
OAHOM BLINPAMUTENEHOM MOcTe (moboro
TWMNZ) U OKCUMAHOM CITIaXHMBAKOLLEM KOH-
nexcatope emkocTsio 470 Mk Ha Hanps-
xeHue 25 B. Curnanvaarop coxpanner pa-
GoTOCNOCOBHOCTE NPK HANPSDKEHWU NUTE-
Hus 14,5...18 B.

NMpocTtas "Muranka”

M. O30JIMH, c. KpacHsiii Sip Tomcxoi obn.

H peanaraemoe yCTpoWCTBO NpeaHas-
HAYEHO ONA BKMOYEHWR (BbIKNONE-
HUA) ABYX NAMIM WKW OBYX rTMPRAHA, COCTOR-
LUMX U3 Namn unn ceetoamonos. Ero mox-
HO WCTIONb30BATH UTA OCHALLEHWS Pa3nny-
HbiX OOBEKTOB (HanpWMep, NOOBWXHbIX)
CBETOBOI CurHanuaaumeit mnuw ona
odopMneHrs NPasaHUHONo Beyepa,
[MCKOTEKW, HOBOTOOHEN enku u T. .
Ono paboraer TakwMm obpasom, 41O

CHa4yana cnenywTt gee nocneposa-

paspsina 2° (ebieon 7) vwectoro 2° (ewison
4) paspsaos. TpaxaucTops! VT3, VT4 obec-
NEYMBAIOT KOMMYTALMIO NaMn Hakanwea-
nwua EL1, EL2, a VT1, VT2 cnyxar g yn-
paBneHun aTuMK TpaHancropaMi. K BbiBO-
nam 4 v 7 Mukpocxemsl DD1 3areopsl no-

EL
K BeiB 16 DDt 1, ELZ 12B 2A
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ooy 1000mex258 L0
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Cuwrnanuaatop obnagaer Xxopolweii no-
MEXOYCTOMYMBOCTEIO. MpK TOM, HTO fiiMHa
OBYNPOBOAHOIA NWHUKM, COBANHAIOLLER
FepKoH W MHOWMKATop WCNPaBHOCTK C OC-
HOBHbLIM GNOKOM, MOXET OOCTWIaTb He-
CKONBKO BECATKOB METPOB, NOXHBIX cpa-
GaTbiBaHuil He Cly4aeTca.

Bce petanw curnHanwaaropa, kpome
6noka nuranua, repkorHa SF1, peaucropos
R1, R2, ctabunurpona VD1 u ceeToguoaa
HL1, ycTaHOBNEHb Ha NEYaTHO nnare,
4YepTeX KOTOPOA noKazaH Ha pMc. 2.
Mpu MoHTaxXE 3BYKOM3Ny4aTens cneayer
3HaTe, 4TO gedopMauva U cxarve ero
MI1acTMaccoBoro KOpnyca HE0MYCTUMBl —
yepes3 HeCKONLKO OHER rPOMKOCTE 3By4a-
HUA PE3KO CHU3NUTCA. KpenuTk 3ByKOMUany-
yarenn cneayer TOnbKO Naiikoid BbIBOAOE
W NPUKIEMBAHWEM NMLIEBO NNOCKOCTLIO.

MNpaBunbHO COBPaHHLIA M3 UCIPaBHBLIX
netanein curHamiaarop obbiMHO HauwHaeT
paboTark Cpasy Nnocne BKIKYEeHUS MMTaHWA.
Ecnu npu oTkpbiBarmm peepu pene K1 cpa-
GaTLIBAET, HO 4epe3 pac4eTHoe Bpema (1 C)
HE OTNYCKAeT RAKOPbL, 3HAYUT, CYMMAPHLIA
TOK, noTpebnAemMblil cTabuNUTPOHOM 1 CBe-
TOAMOAOM, NPEBLILLAET TOK OTNYCKaHUA pe-
ne. Noatomy Heobxoammo noaobpars peaun-
cTop R1 60nbLUIEro CoNPOTUBNEHWA, TAKOro,
4TOBbI YKA3aHHbI CyMMapHbiit Tok ctan Ha |
10...15 % meHblUe TOKa OTITYCKaHWs pene.

WHorpa nocne npogomKUTEnbHOrO
BREMEHM HAXOXOEHUA ABEpU OTKpLITOR, §
a 3aTem ee 3aKpPbiBaHWA U OTKPLIBaHWA pe- &
ne cpabatolBa€T M HE OTNYCKaeT AKOpb §
{vnn OTNyCKaeT He 4Yepes pPacHeTHbI oT-
peaox epemenu). B atom cnyyae cnegyer
3ameHnTb peancTop R3 apyrum, Gonbwe-
ro Ha 10...20 % conpoTUBNEHWA.

Pegaktop — 1. fo , rpagh - N. No

NEBbLIX TPAH3UCTOPOB NOAKMONEHL HENo- &

cpeacTseHHo, a 6asbl GUNONAPHBLIX TpaH-
3ucTopoB — yepes peancTopbl R2 1 R3.
MpuHumn paboTsl YCTPOWCTBa MOACHR-
€TCR OCUMNNOIPaMMamMy CUrHanoe B ero
XapakTepHbIX TOYKAX, MOKA3aHHbIMWU Ha
puc. 2. Ha ebixopax cuetyrka popMupy-

HOTCH NPAMOYTONbHBLIE UMNYNbCLI CO CKBAaX- ~

HOCTBIO 2. Mpyn 3TOM YacToTa CRenoBaHus
WMYNLCOB HA BLIBOOE 7 MUKPOCXEMbI
{cm. ocu. 1 Ha pre. 2) B YeTeipe pPasa Bbi-
we, YeMm Ha sbiBoge 4 {CM.oCU. 2 Ha
puc. 2). Korna Ha 3tmMx BbiBOgAx
NPUCYTCTBYET HU3KWIA YPOBEHL, BCE
TPAH3UCTOPL! 3aKPLITHI U HU OaHA
namna xe ceetr. lNpy BbICOKOM
YPOBHE Ha BLIBOAE 7 TPaM3WUCTOP
VT3 orkpoercs n 3aropuTtcs namna
EL1. OgHOBpemeHHO conportvene- |
HME KaHana nonesoro TpaHaucTopa
VT2 yMEHBLUWTCR, HO 3TO HE NOBMN-
fIET Ha COCTOMHWE TPaH3WcTopa
VT4 B cnyyae, ecniw Ha BoiBOge 4
MWKPOCXEMb!I BypeT npucyTcTeo-
BaTh HU3KWIA ypoBeHb. KOraa xe Ha
BLIBOAE 7 — HMU3KMIA YPOBEHL, a HA
BLIBOAE 4 — BLICOKWA, TO TPAH3WC-

+26
ELZ

TeNbHbie BCMBIAUKM OOHOW Namnb, Mg Tcrz| 29 =3
a 3aTem — JiBe Apyroii, nocne kopot- | A7 ?ﬂfgz_ Vi1
KO Nay3b! NPOLECC NOBTOPAETCH. S@
Cxema yCTPOWCTBA noKasawa wa l_-gg e (\.Ii"}}
puc. 1, ero ochoBa — mukpocxema L7 ol I
CD4060BE. B ee cocrae sxopst 0.047mK —R ~
14-paspAnHBLIA ABOVNHBIA CHETHMK W R3 3k
Yanbi nA nocTpoeHns RC- unu Keap- vrt, viz vrp |HT972
UEeBOro reHeparopa. ¥ 3Ttoid MUKpo- KN1507A 061y
CXEMbi OTCYTCTBYIOT BbXOAb! MEPBbiX  ~a— L
TpEX paspaaoB cueTsuka, noatomy K 8416 B DUI R
WMCHIONL3YIOTCS BbIXOOL yeteeptoro  Puc. 1

TOP VT4 OTKpbLIT M ropuT namna EL2.
MNMpy BLICOKWX YPOBHAX HA 3TUX Bbl-
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i BbiX TPAH3WCTOPOB YMEHBLUAKOTCS,

. HbIX TR NOCTROEHWA TaKTOBOIrQ reHepa-

BOAAX CONPOTUBNEHA KaHANOB none-

OHU LUYHTUPYIOT yqacTkn 6aza—amMur-
Tep Tpanauctopo VT3, VT4, 1 obe
namnbl noralexs. Takum obpasom,
eCAn Ha BbiIBOAaxX 4 1 7 MUKPOCKEMBI

J LTI 1

nNm 1¢
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S [ S |

Namnb HakanvBanua MOryT GbiTh Kak
OTOeNkHLIE, Tak U B BUAE TMPRsHA, Co-
CTOALLMX U3 NaMN, BKIHOYEHHBIX Ma-

CyMmapHoe paGodee HanpsxeHue

®

DD1 npuCyTCTBYIOT NOrMYECKWe Cur-

rpnAHa AomkHO Gbite 12 B. Mpw Toke

h*{ 1 | L @ pannensso wm nocnenosarensHo.

MLt 1 (% uepes namnbl 00 2 A TpaH3UCTOPLI

VT3, VT4 ucnonsayiot 6e3 Tennoorso-
na. Namnbl 3aMeHMbl CBETOAMOAAMU
AOBLILWEHHOR ApPKOCTK, nocnenoea-

I TensHo C kOTOPLIMM CrieayeT 06a3a-
TENBHO BKNOYUTE TOKOOrPaHUUMBEIO-
wwid pesuctop. MNuTalnT yCTpoRcTBO
&  OT crabMNMavpoBaHHOrO WM HECTa-
Gunwanpoeansoro Gnoka nuTaHus
€ BLIXOAHBIM Hanpsxexvem 12 B v to-
KOM He MeHee 2 A,

Habl PA3HONO YPOBHA, OHA M3 NaMN Pl
6YOET CBETUTD, 2 EC/IW OINHAKOBLIE — 50
NAMIb! HE FOPST. s

Yactora RC-revepatopa 3asweut L R7 8 9
ot conporuenerms peauctopa Rt X | oo 1
U eMKocTU koHaexcaropa C1 u Bbi- o o THA? &
Gpana Takoi, yTonepuon crefosanva o | @ kg Hﬂ'é‘h"gﬂfo 1 o2
uMnynbCos Ha ewiBoae 7 coctasnser & | S KO RI— 7O !
okono 1c. Mostomy namnbl Gynyr =1 3 m~o o il
BCMNbIXUBATH B CleayoLLeil nocneno- > ypg>~eol 6 |
BatenbHOCTM (CM. ocu. 3, 4 Ha
puc. 2). CHavana — Be NOCNeoea- Puc. 3 +28 * f?ﬁw-*

TenbHbLIE BCNbWLWKKW  namnbl  EL1,
PK 3TOM [UWTENBHOCTD BCTIBILLEK W Nay3bl
mexay Humm — okono 0,5 c. Mo okonya-
HWM BTOPOI BCbllwkM namnsl EL1 cpasy
BCcnbixvBaeT namna EL2 na 0,5 ¢ v nocne
Tako# Xe nay3s! BCNbXVBaeT ewe pas. 3a-
TEM CnenyeT naysa OAMTENEHOCTE 1 C,
foCne KOTOPO#H NPOLIECC NOBTOPAETCA.
YcTpoincTeOo cobupaloT Ha neyvaTtHon
nnare u3 OHOCTOPOHHE (HONEIMPOBAHHO-

rO CTEKNOTEKCTONWTA TONMLMHON 1...2 MM,
YEpTeX KOTOPOiA NoKasaH Ha puc. 3.
Peauctopst — niobbie Manorabapurhbie,
KoHaexcarop C1 — K10-17, K73-24, C2 —
K50-35 wm ananorvuHbIi MMNOpPTHLIA, Bn-
NOMMPHLIE TpaHaucTopst — KT972 ¢ mobbim
GyKkBeHHbIM WHAEKCOM. BmecTo nonesbix
TPaH3MCTOPOB NOAOIOET WX hYHKUMOHA b
HBLIA aHanor — mvkpocxema K1014KT1.

YCTPOWCTBO HAaNAXVMBaHWA HE Tpe-
6yer. Mpn HEOBXOQUMOCTW HacToTy
BCMbILIEK NAMIN MOXHO W3MEHSTTh B LLIM-
POKMX NPeAenax 3a CHeT M3MEHEHUA COMNpo-
TYBNEHWS Pe3ncTopa R1 ¥ eMKOCTU KOHEeH-
caropa C1. Ecrm Heobxoauma oneparveHas
perynupoeka, To peavctop R1 3amensior na
[Ba BKMHOYEHHLIX NOCneaoBarensHo. OauH
¥3 HUX NOCTORHHBIA  CONPOTUBNEHWEM
100 kOm, a BTOPOIA — NepemeHHbiit UNK1 NoA-
CTPOEYHLIN CoNpoTVBAeHneM 1...3 MOM.
Penaktop — H. Hevaesa, rpagwika — K. Anapees

Cunomep

A. MAMMWYEB, n/o LWaranoso-1

Cmonerckos o6.

AoBonsHO 4acTO Cpean arTpaKLMOHOB A4N5 AeTei MOXHO YBUAETh
TaK Ha3biBaeMbie CHoMepsl. XXenaolmne oLeHNnTbs CBOH BO3MOXHOC-
TH HAHOCHT yRap no NOANPYXHHEeHHOH nnowujagxke npubopa, u Ha ero
wkane nnn rabno orobpaxaercs pesynsrar. 06 0O4HOM U3 BAPNaHTOB
TaKoro yCTpoOMCTBa ¥ paccka3biBaeTcs B ctarbe. [ToMMMO oLeHKH CH-

N6l yRAapa, OHO NO3BONAET UMHTHD

OBaTh CTAPUHHYIO UIpy no 3abnea-

HMIO rBO34S B APEBECHHY: CONEPHHMKN nooyYepenHo 6ei0T MONOTKOM

no ero uutsanke, v nobexgaer Tor,

I‘[ peanaraeMoe YCTPOWCTBO, KOHEHHO,
HE MOXET KOHKYPUPOBaTh C (UpMEH-
HbIMW 2TTPAKLMOHAMM, U3MEDRIOLLIMMIA CUNY
yoapa B KakMx-nubo eavHnuax (HeioToHax,
KUNOTPaMMax-CUNbl, OWHAx), MOCKONLKY
BT0 — BCEr0 ML OETCKAA MMDYLLIKA, HO TEM
HE MEHEE C E€ NOMOLLbIO MOXHO OAHO3HAY-
HO ONpeaenuTb, Yei yaap CUNbHES, a Takke
NOCOPEBHOBATLCA B 3adMBaHMK "recaan”.
NpuHuVNWansHas cxema cunomepa
vaobpaxexa Ha puc. 1. Ero ocroea —
mukpocxema CD4060B (DD1), cogep-
xauEaa 14-pa3paaHblil JBOVYHBIA CHeT-

KTO HaAHOCMT yRap NocnenHnMm.

a k Beixogy paspaga 10 cuetunka nogkmo-
4YaKTCH CcoeauHeHHbie MOCNnenoBarensHo
ceeroavonsl HL1, HL2. Tok, npoxopsiwmin
4Yepes HUX, OrpaHuyuBaeT peancrop R9.
MNocne nogayu NMTaHns BeIKMOYaTenem
SA2 n Haxatua Ha kHonky SB1 "C6poc”
CHETYMK MMKpOCXembl DD1 obuynserca.
B wcxogHoM NOnoXeHwn repkoHsl SF1
v SF2 3aMKHYTHI (HENPOTUB HUX Pacriono-
¥eHbl MOCTOAHHBIE MarHWTbl, 3aKpervieH-

SB1“C6pec” Kews. 16 DD =+——

R1 100k
=

I(sms,BDDh-*l x10,

4MK W [1BA WHEEPTOPA, NpefHa3HaveH-

Topa. YacToToszapaowan uens obpaso-
BaHa peavcTopamm R2—R4 u koHaeH- C
caropom C1. K Bbixonam paspsooe 4—7

(ebiBOOLI 7, 5, 4, 6) cyeTyMKa NOAKMOHE-
Hbl peaucTopbl RS—R8, obpazywume
umdpoarHanoroesiii npecbpazoeatens
(LUAM). Tun urpbl BbIBUPAOT NEpPeKto-

SF1

uarenem SA1l. B ero nonoxexuu, noka-  [R2470«
3aHHOM Ha cxeme ("CM" — cunomep), BT

1
Bbix0/1 LA noaknioyeH K Myukpoamnep- =}
meTpy PA1, B nonoxennn "3 (3abuea- R4 560 K
HUe reo3gs) ata uenb pasmblikaercs, Pwue. 1

HBlE Ha CTONWKE C YAApHOW NNOLLAAKONR),
Ha BbiBOAb! 10 1 11 NOQaH BLICOKWIA NOrMye-
CKmit ypoBeHb (nor. 1), NO3TOMY TaKTOBbLIA
reneparop He paboTtaer. B MOMeHT Hanece-
HUA YAAPA MarHMTbl OTXOAAT OT repkoHOs,
OHW Pa3MbLIKAIOTCH, FeHeparop HauuHaer
paboTarb W CHETYUK HAYMHAET CHET ero M-
MyNbLCoB. Mx 4MCno NponopLWOHaNsHo Bpe-
MEHU, B TEHEHWE KOTOPOrO MEPKOHbI Paso-
MkHYTHL. [locne BO3BpaweHWs MarHuToB
B WUCXOOHOE MONOXEHWe, KOma repkoHbl
BHOBL 3aMbIKAIOTCA, FeHepaTop BLIK/TOHA-
€TCR, @ pesynsrar (Tox, NPoNopUMOHaL-
HbIA YPOBHIO HanpsxeHns Ha ebixone LLAIM)
VHAMUMPYETCR MUkpoamnepmetpom PAT.
B vcxopHoe cocToAHWe YCTPOWCTBO BO3-
BPALLAKOT HAXATWEM Ha KHOTKY SB1.

Ananornuno paboraer ycrpoiicTeo
W B Wrpe no 3abueBaHuio reo3as (Nepexmo-
yarens SA1 — B nonoxenv “3I"). B atom
pexume ropaT ceetoguogsl HL1, HLZ,
CUMBONM3VDYIOLLME €ro WNANKY U cTep-
XeHb. VIrpoxin nooHepeaHo HaHOCHT yaaps!
NO CTONWKY 00 TEeX NOp, noka Ha Beisoge 15
mukpocxemel DD1 ne nosesutca nor. 1
W CBETOAMOAL HE NOracHyT, CUrHann3anpys
0 TOM, 4TO FBO3ab 336UT.

KoHCTpyKLMA AaTyvka yaapa cxema-
THU4HO nNOKaszana Ha pmc 2. B ucexoaHom
MNONOXEHUM MArHUTL 3, 3aKpenneHHbie Ha
CTONVKe C YAApHOW nnowankoin 7, Haxo-
OSATCA HanNpPOTHE repKOHOB 4, NO3TOMY OHK
3aMkHyThl. MNpy HaHecenuy yaapa CTonvk
7, npeoponesas CONPOTUBNEHUE NPYXMHbI
5, 3aKpenneHHon C NOMOLLE $nadua 1 Ha
HUXHEW CTeHke Kopryca ycTpodicTea 2,
OfNYCKaeTCH BHU3 (M0 PUCYHKY), MBrHUTLI 3
OTXOOAT OT FEPKOHOB 4 W OHW Pa3MbIKaKOT-
CH. Hem cunkHee ynap (1o ecre 4em ponb-
we pedopMUpPOoBaHA NPYXUHA 5 ¥ Pa30MK-
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HYTbI FEPKOHbI), TEM Bbillle PesynsTar.

B kauecTBe CTOAMKA 7 yAoBHO UCNDL30-
BaTb KPLHLIKY OT cTapoi kogemonkm. MNpy-
XMHY 5 WenarenbHO B3STh TPEX-4YeTblpex-
BuTKOBYyI0 aviameTpom 20...40 MM (Hanpu-
MEp, OT [KOWCTVKA). MarimnTel 3 — niobbie

UMAMHAPWHECKWE, HaNpUMep, OT CTapoi
KOMMBIOTEPHOR KnasvaTypbl. Onadis 1 1 6
MOXHO BbITONMTE M3 METANA MW NNacr-
maccs nibo nonobpars rotoese. Bee peta-
A, KPOME NPYXWHLI, 3aKpennsioT ¢ NoMo-
Wil cynepknen ("KowTtakTt®, "Moxonur”,
"CekyHna"), a KpaiHWe BUTKW NPYXWHbI
C YCANMeM HafesaroT Ha (naxLbl. [epkoHb
4 pacnonaraloT Tak, 416 B ceoGogHOM No-
JIOXEHWM CTONMKA 7 OH BbUTM 3aMKHYTEL

BONLWHHCTBO peTanei anekTRUYECKon
4ACTW YCTPOWCTBA MOHTUPYIOT Ha NEeYaTHON
nnare U3 0AHOCTOPOHHE PONLIMPOBAHHOIO
Mmarepuana, W3roToBMIEHHOW MO uYepTexy,
npeacraBneHHoMy Ha pmc. 3. Mnara pac-
CHWTaHA HA YCTAHOBKY MOCTORHHbX PEe3nc-
topoe MJIIT, nopcrpoeuyroro CN3-38a
u koHaencaropa KM. ins nuransms ucnonk-
ayior 6arapeto TuNopasMepa 3R12.

KopnyC yCTpo#cTBa W3roTaBnvBaiotT w3
NWMCTOBOM NnacTMaccel unu metanna. Bos-
MOXHOE PaCronoXeHwe yana nativka yana-
pa, MHAMKATOPOB W OPFraHOB YNPaBNEHUA Ha
€ro BepxHen naHenu fnokasaHo Ha pwc. 4.
Mukpoamnepmetp PAT — mioBoii ¢ Tokom
NONHOrO OTKJIoHeHWA crpenku 100 MkA.
Ons Hero XenarensHO U3roTOBWUTb HOBYID
LUKATY U3 NnoTHoWM Bymarn. Ee aenaT Ha ve-
CKONbKO OfIMHAKOBLIX CEKTOPOB, KOTOPLIe
o6oaHavanT undpamm, GykBaM UM Kaku-
MU-nubB0 WHBIMK cuMBONaMU. KommyTaum-
OHHBIE U3nenua — nbble manorabapur-
Hbie, Hanpumep, KM1-l (SB1), MT3 (SA1),
MT1 (SA2). CeeToamonam NPUAAIOT HYXXHYIO
hopMYy Ha TOHMIBHOM KAMHE, NOCNE Yero ux
BKNEVBAIOT B OTBEPCTVIA B BEPXHE NaHenu.

Hanaxueanue yCTpoOWCTBaA CBOAMTCA
k nonGopy HacToThl CNEAOBaHUS UMIYTb-

COB TAKTOBOMO reHeparTopa NoAcTpoesHbIM
peavcropom R2. Ee cnepyer yCraHOBUTE
Takoit, 4To6bl NPU CAMOM CUITBHOM yOape
CTPENnKa MMKPOAMNEPMETPa He BLIXOAMNA
33 npepens! NOCEAHEr0 CeKTopa LWKaN..
HprocTs cBevenus ceetoguwonos HL1, HL2
npu HeobxogvmocTu perynupylor noabo-
pomM peaucTtopa R9.

HL2
CEPOC ™ urpu¥/
:mﬂm-a © cvM@®ar
)
Puc. 4

Ynapti No CTONUKY HAHOCAT KyNaKom 1nu
pebpom nanoHm NGO PUXTOBOYHBIM (pesun-
HOBbLIM) MONOTKOM. MpK 3TOM CreayeT CTpe-
MUTLCH HE CTONLKO K 60nbLUoIA AedopMaLmm
FIPYXWHBI, CKONBKO K YAEPXaHWIO €. B CXa-
TOM MONOXeHWK (YOapb! C "OTTSXKON").

MNpw otcyTcTBMM MUKpOCxemu CD4060B
YCTPOIACTBO MOXHO COBpaTh Ha ee 3KBuBa-
nexte (CM. craruio H. CamcoHosa "3amena

Mukpocxemm CD4060" 8 "Paauwo”, 2006, &
Ne 6, c. 55), opHaxo 310 noTpebyer coor-

BETCTBYIOLLMX M3MEHEHWIA B YepTexe ne-
YaTHOM NNarsl.

Peanaxrop — B.Mponos, rpagesa — B.dponos

MoxoaHbIA NCTOYHUK
3NEeKTPONnUTaHuNA

J1. CTENAHOSB, r.

peanaraemasi BHUMaHUIO Jurarenei

HECNOXHan NPUCTaBKa K 3neKTpoau-
HamuyeckoMy donapio B-380 (“xyuky”)
NpesparvT ero B asTOHOMHbIA WMCTONHWK
2NeKTPOo3HepruK, cnocobHbIi NUTaTe kap-
MaHHBIM UNKM NEPEHOCHBII paguonpyem-
HUK, NOL3APAAUTE akKyMynaTopHyto 6ara-
pelo coroeoro renedoHaun . o.

Cxema npucrtasku wuzobpaxena Ha
puc. 1. Ee ocHOBA — YTPOUTENL BLINPAM-
NEHHOrO HANPXEeHWA reneparopa oHapa
G1, coctosumii ua gwopoe VD1-—VD3
v kongeHcatopos C1—C3. AkkyMynaTop-
wan Garapes GB1 (ceme 3nemexntoB
A-0,26[1) nossonser 3anacarb 3HEePruio
BrpoK, Gnaroaapa Yemy pasvonpUueMHm-
KOM Uny 1enedoHoM MOXHO NONL308aTh-
CH cpazy Nocne nogkmnoYeHns ux K npu-
CcTaeke, @ U3PAcXOL0BAHHYIO SHEPIUID N0~
NONHUTL B Apyroe, 6onee yaobHoe Bpems,
nopaboTas ¢ HoHapEM KUCTHIO PYKU.

Ana coenmHeHnA NPUCTaeKK € (hoHapem
yOOGHO MCNOMNL30BATH PAa3beM [UIR NOAKITo-

Hctpa MockoBckoii obn.

4eHuR MoHOoGOHMHeckoro Tenegona TM-2,
NPUMEHSBLUWACA B KapMaHHbIX pPaanonpu-
EMHUKAX CTapbiX Moneneﬁ Npu ycTaHoexke

OTKMO4aET ot reneparopa G1 namny Haka-
nueanua EL1). MOHTUPDYIOT po3eTky pasbe-
M@ B HeDONbLIOW METANAMYecKon unu
MNacTMacCoBOR KOpPobke ¢ hnaHLIEM, KOTO-
PYI0 NPUBMHYMBAIOT K 3aAHEN HacTu KOpy-
ca $oHaps euHtamMu M1,6 nnn M2.
PazymeeTcs, MOXHO NPUMEHWUTE MUHWA-

TIOPHBI PAILEM M 663 PAIMBIKAIOLLIETO KOH- <
TaKTa, HO B TAKOM CJTy4ae NpuaeTcs BCTpo-

uTb B HoHapL Nepekmoyarent (HanpyMep,

newkkoeblid MNA9-2 unn emy noaob-

“5'330 XSt C||‘+ e vmmsaw 1 HBIi1), KOMMYTUPYIOLWMIA reHepaTop ‘: -
Il B G1 ¢ namnbl EL1 na pasbvem X4
2 l +9 B (pvic. 1, BapwanT 2). YcTaHagwmsaor
TF‘BB €ro Ha KpoHWTENHe (PUC. 2), KOTO-

: I &al | Phii NOMELLIAIOT B UMEIOLLLYIOCSH B KOp-
Eu 2580, 13 cJ_ o 18 nyce ¢oHaps HULWY Mexay pednek-
BapuanT 1 | VD3 T %28 ’ TOPOM W ABWKKOM MNEPeMEeLeHIs!
|; &t 1 —_1 o s '+ namne 5 (pue. 3). Nepexmosarens 2
' Lm 3 470 w6 B _1 3KDENAFIOT HA KporuTeie 1 3am-
| e 4 e b BaHvem Nanok, a KPOHLLTERH B KOPny-
! ] EIE:Km VD3 spd ce ¢oHaps — euHTamu 3 (M1,6). Co-
L - 2 KvD1,c2C3 T [2]3 emmwrensubie nposopa 4 nporycka-
BapuanT 2 K0T Hepes LB MEX 1y BEPXHENR CTeH-
Puc. 1 KOW kopryca (hoHaps U HANPagnsio- §

eunikn XP1 3Toro pasbemMa B posetky XS1
(pvc. 1, BapuaKT 1) ee NOABWKHLIA KOHTaKT
V3MEHAET CBOE NONOXEHUe W paspbiBaeTr
3aMKHYTYIO A0 3TOrO LIENb (B AaHHOM Chyyae

wei ona nepemMelteHns KOnopku,
B KOTOPOW 3aKpenneH NaTpoH Namnb.

JAeTany NpuCTaekn PasMeLLaoT Ha ne- :

yartHoi nnare (pMc. 4) U3 OAHOCTOPOHHE
¢GONBMMPOBaHHONO CTEKNOTEKCTONUTA Ton-

;
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TNutivm cruba KBAApPATHLIE MNAACTUHLI  PA3MEPamMu X1 XP23(+98)f K XP1
4 ore.21 25x25 MM — BLIPE3AKOT U3 NYXEHON NATYHN |
[ T - :I WU XecTh TonwmHoit 0,2...0,3 M. [na Ha- n_' i _rﬂ‘ |
! = AEXHOro COBAVMHEHWA aKKyMYNIATODOB APYT - | &
E) 2 a4 5 CAPYOM i C KOH- K::::%,
24 TakTamm Mexay oa- | | |IF 0o
30 = HWMM M3 HUX U TOp- s |ZS VD4
RO8 | pi LEBOW CTEHKOW KOH- E ;;;};%] I
N AN E e oo | TP e
L BCTaBNAKT METan- % ::::%Ji ||
) NUHECKYIO NPOKNaa- | ;——— 11
Ky  nogxopsweit lE| ce1 I I { —VD'°;32 o
TONUMHEL. e p———
f M MovTax Ha nna- | |¢ '.'.."'"'"'_qlil }I
18 2o, re moxer O6bme | I Il
Puc. 2 2 Puc. 3 W HaBeCHBIM, CMOH- % :::EE?
TUPOBAHHYIO NNATy =I + II I |
WMHOM 1...1,5MM. Ona paccumMTasaHa npu-  NOMELLAloT B KOPNYC — MNacTMaccosylo S | toa |
MeHeHve auonos cepun 220 1 KoHAeHCA-  KOpoOKY NOAXOAALLMX PA3MEPOB, HA OAHOMW 'l; === I
Topoe K50-35 (Mnn aHanorvyHbIX MMAOPT- W3 CTEHOK KOTOPOA YCTanaBnuBaloT Tpex- 1 + nmitlJ
Hbix). Ha Heit Xe CO CTOpOHbI feTaneid 3a-  koMTakTHyloBuIKY XP2. | [Ldfe—— | o
KpennsioT koHTeliHep (M306paxeH WTpMXo- Dna NoAKMOYeHUA NPUCTABKU K Daauo- e 1
BbIMU NIMHUAMUW) ANS 3NEMEHTOB aKKYMYN$i-  NPUEMHUKY U K COTOBOMY TenegoHy naro- — 1
TopHOiA Garapen GB1. On npencrasneer  TasnUBAIOT asyxnposoable kabenw ¢ po- X2 KXP22(+6B)t KXP21Y KXP1Y
co60it KopobKy NPAMOYrONEHON GOPMBEI  3ETKaMK, CTHIKYEMbIMU C Bunkon XP2 60 (O0w)
6€3 KPLILUKM, CKNEEHHYIO AMXNIOP3TaHOM U3 (B NEPBOM Chyyae MCNonb3yioT rqesaa 1 u Puc. 4
NAacTUH NUCTOBOIC NonucTupona Tonwm- 3, Bo BTopom — 1 1 2). Ecnu HanpskeHne ?
HOM 2,5...3 MM. BHyTpeHHWe pazmepbl nNUTaHKRA NpuemHuka menble 9 B, Tomec-  no akkymynstopoe Garapeu GB1 ymenb-
KOHTeHepa — 25,5x25,5%66 MM. KOHTak-  TO YCTaHOBKM KOHTaKTa-OTBOAa X3 COOT-  LWaloT A0 NATH.
Tol X1—X3 ana nogkmioderus Gatapen —  BETCTBYIOLWMM 06Pa3oM U3MEHRIOT, 8 YuC- Penaxtop — B. Gponos, rpadmka — B, Bponos
Dewudparop DD4 npeobpa3zyeT ABOUY-

ABTOMaT cBeTOBbIX 3¢ EeKTOoB
"Mynbcupyowiee cepaue”

A. NMETPYXMUH, r. AbaxaH, Xakacun

YcrposicTBo npegcrasnser coboi aBromar 4ns MMHUTaLNH CBETO-
soro agppexra "nynscupywoujee cepaye” ¢ NOMOLYbIO CNeynansHoro
cBeTognoaHoro Tabno. KOHCTPYKUMS MOXET CTaTh XOPOLWNM nogap-

KOM UM yKpauleHueM nomMeLjeHmns.

Ag‘romar cBeTOBbIX 3ddekToB UMeer
BetrogmogHoe Tabno., copepxallee
CTO CBETOAMOAOB KPacHOTO LIBETa CBEYe-
Hus. Bee oHv o6beavHeHbl B LWECTL rpynr,

i oGpasyiouwx "BnoxeHHsie” Apyr B Apyra

KOHTYPbLI CUMBOAUYECKOro u3obpaxeHua
cepaua. ABTOMAaT YNPaeNnHeT CBEYEHUEM
Tabno 1 cospaer adhohexT "poxaeHun”,
a 3areM "Guenna” cepaua. YCTPOMCTBO He
coaepxnT nedbuumMTHBIX AeTaneil, OHO Co-
BpaHo Ha OTEeYeCTBEHHBIX NONEBbIX TPAH3U-
cTopax U Mukpocxemax cepum KS61.

K Hepocratkam KOHCTPYKLMW MOXHO

j otHecTH BONLLWYIO CROXHOCTE U3rOTOBNE-

HWA Nnar ynpasneHus W CBETOAMOAHOro
Tabno, ek Ux pasMepbl HEBENWKK — BCe-
10 5,5%5,5 cm.

Cxema yCTpOWCTB2 nOKasaha Ha
puc. 1. Asromar ceeToBbix 2$¢EKToB Co-
CTOMT U3 TPEX OTAENLHBIX Y3108 — ynpas-
NEHWA, NUTaHWA W CBETOAMOAHOMo Tabno
(Ha Ccxeme Kaxapii y3en BblAeneH WTpux-
NYHKTUpHOA nuHKreld). Nocne nogaysu nura-
1oWero Hanpsxexna cuetyuk DD2 v Tpwr-
repti DD3, DD5 ycrasasnvealoTcR B Hyne-
BOE COCTOSIHUE WMNYNLCOM BBICOKOTO
ypoBHa, opMypyeMbiM Lieneio R2C2.

Ha anementax DD1.1, DD1.2 cobpan
reHepaTop TakTOBbLIX MMNYNBLCOB C 4acTo-
Toin npyMepHo 6...7 My, koTopbie NocTyna-
10T Ha CYeTHbIA Bxop, C ABOMYHOIO pesep-
CUBHOrO cyeT4uka DD2.

HanpaeneHvem CuYera MWKPOCXEMb
DD2 ynpaensrer ysen, cobpaHHbiid Ha ane-
menTax DD1.3, DD1.4 u yereeprom RS-
Tpurrepe Mukpocxembl DD5S (Bxopw R4,
S4). B MoMeHT, Koraa Ha ebixopnax 0 unu 4
newnpparopa DD4 noABNRETCH BLICOKWIA
YPOBEHb, NOTWNEcKWidn anement WK
(DD1.3 u DD1.4) ycraHaenvBaer 4YeTeep-
Teiih RS-Tpurrep mukpocxemsl DDS B egu-
HW4HOE cocToRHKe. Ha Bxone U mukpocxe-
Mbi DD2 peitcTeyeT ynpaensiowmin curkan
BLICOKOIO YPOBHS, NEepexiioHalowmin cqer-
uik Ha paboTy B pexume cnoxeHus. B cny-
Yyae, ecNy CYETHMK YXEe HAXOOMTCA B 3TOM
pexume, TO ero HanpaBneHue cyeTa ocTa-
HETCH HEM3MEHHBIM. KOrzia CUrHan BLICOKO-
rO YPOBHS NORBNAETCS HA BbixoAe 7 Aeluu-
¢paropa DD4, yetBepToiit RS-Tpumep Mu-
kpocxemsl DDS ycraHasnuBaeTca B Hyne-
BOE COCTOsHME U Ha Bxof U cueTumka DD2
NOCTYNAET CUrHan HU3KOIO YPOBHA, KOTO-
Pbiil NEPEKINYAET ero B PEXUM BbIYUTaHWA.

HbIA kof cueTyka DD2 B pecatvyHbIA —
hopMUPYET Ha OBHOM M3 CBOMX BLIXOLOB
CUrHan BLICOKOro ypoeHs. HoMmep Bbixopa
pewwdparopa (0, 1, 21 T. 4.), Ha KOTOPOM
YCTaHOBIIeH BLICOKWIA YDOBEHB, COOTBETCT-
BYET XPaHALWEMYCA B CHETUMKE Yueny. Takum
06pasomM, B MPOLIECCe CHETa BbICOKMIA NOru-
YecKWid ypoBeHbs noogdepenro “npoberaet”
no BbixOAaM pelundpatopa — NepexoauT
¢ ebixoga 0 (BbiBOA 3) Ha BHIXOA, 1 (BLIBOA
14), 3aTeM Ha Bbixog, 2 (BLIBOLA 2) U TaK go
Bbixoaa 7 (Buieon 4).

MNocne NosBReHns BLICOKOND YPOBHS Ha
Buixogax 1—3 pewwudparopa DD4 nepsbie
Tpu RS-Tpurrepa mukpocxemsl DDS yera-
HABNWBAIOTCA B €IMHUYHOE COCTOSIHUE, OT-
KPHBAA TEM CaMbiM KOMMYTUPYIOLME
TpanaucTopel VT4—VT6. Ha ceetogmon-
HOM Tabno B 3T0 Bpema NooYepesHo BKMHO-
HaKTCA CBETOAMOOL NEPBOR (HaYWHas oOT
uenrpa Tabno) uenw (HL1—HL3), sropoit
(HL4—HL13) v Tpeteen (HL14—HL27), yro
CO30aeT CBETOBOMA 3ddekT "3apoxaeHua™
cepaua. lNMocne ycTaHoBKM B eavHUYHOE
CcOCTORHMe 3T TpUITepsl 6onbe He nepe-
KHOYAKOTCH, 8 TP NEPBLIE LIENV CBETOAMO-
A0B Tabno OCTaTCA BKMOYEHHBIMU.

Korna BLICOKWIA yPOBEHE YCTaHABNMBAET-
cs Ha Bbixoae 4 pewwudparopa DD4, coctos-
HWE CBETOAMOOHOTO Tabno He M3MeHReTcs,
HacTynaeT naysa. B ator MOMeHT y3en yn-
pPaBNEHUA HanpasNeHueM CHeTa yeTaHaBnm-
BAET ABOWYHBIA CHETHUK B PEXUM CNOXEHUA.

MNpy NOSBNEHMM BLICOKOrO NOMMHECKOno
ypOoBHS Ha Bhixoaax 5 1 6 aelndparopa DD4
JK-Tpurrepel DD3.1 1 DD3.2 nepexioHaioT-
cA. MNockoNbKy NOCNe BKMIOHEHUS MUTAHUA
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. 3TATPUITEPb! GbiW YCTAHOBNEHL! B HYNBBOE

COCTOAHWE (HA NPAMbIX BLIXOAAX — HU3KUH
YPOBEHb), OHW NEPeKHOYaTCA B EAMHUYHOE

cocToRHue. COOTBETCTBEHHO OTKPOITCA |

KOMMYTUPYIOLLME TPaH3UCTOPbL!, CHauvana
VT2, 3atem VT3, ¥ BKNIOYET CBETOANOAb HET-
BepToii (HL28—HLA46) 1 nsaToit (HL47—HL70)
uenei. MNocnegHO WECTYIO uenb CBBTOo-

AWOAOB BKHOY3ET TpaHaucTop VT 1, oTKpel- §
BaKOLWMIACH B MOMEHT NOSIBNBHUA BLICOKOTO

YPOBHS Ha Bbixone 7 aewmdparopa DD4.

K cTokam TpanancTopos VT 1—VT3 noa-
KITO4YeHbl KOHABHCaTopel C3—C5, cnyxa-
LpMe 1% NNEBHOro ralBHUA CBETOOAVMOA0B
COOTeeTCTBYIOWMX uensi. Ecnu TpaHauc-
Topb! VT1—VT3 3aKpbiTht, TO KOHAEHCATO-
pbl C3—C5 paspsxeHbl. Korga TpaHsmcTo-
Pbl OTKPbIBAIOTCH, KOHAEHCBTOPB! BLICTPO
3apAXaIOTCR 00 HAMNPFKEHMA MCTOYHWMKA
nuTanus. Hanpumep, NpY OTKPbIBAHWUK
TpaHaucTopa VT1 3apraHbii TOK KOHAEHCAa-
Topa C3 npotexaeTr no uenu: NMoCcoBOR

BbIBOA MCTONHMKA NUTAHUA — KOHAEHCATOP 1
C3 — oTxpbTbi TPBHAUCTOP VTT — MUHy- ~;°

COBbIiA BbIBOA, UCTOYHMKE NuTaHuRA, Koroa

TpaHaucTop VT1 3aKpOETCS, KOHABHCATOP

C3 HayHeT paspaxarscs No uenu: Nmoco-
Ban ofknagka — ceerogmoobl HL71—
HL100 — ToKOOrpaHU4MBAIOLLIMIA peaucTop
R3 — munycoeasn obknaska. Bo epems paz-
PAOKK KOHOEHCATOpa CBETOAMOAHAN Lenb
HL71—HL100 nnagHo racHBT. AHanoruyHo
paboraior koHaeHcaTopbl C4 u C5.

Korga uB Bbixope 7 aewudparopa DD4

NOSIBATCS BbICOKWIA YPOBEHb, YETBBPTLIA Y

TpUrrep Mukpocxembl DD5 yctaHoBuTCA
B Hynesoe coctosHus. He Bxoae U cuetun-
ka DD2 nosBMUTCR HM3KUIA YPOBEBHL, Nepe-
KIIONAIOLLMIA CHETHMK B PEXUM BbINUTAHUS.

Cresyowmii MMNyNsC, NOCTYNUBLUKMGA OT 8

TAKTOBOrO rBHBPaTOpPa HAa 3NBMEHTax

DD1.1 1 DD1.2, NPUBERET K YMEHBLIEHUIO &

4UCNB B perucTpe cqetymka DD2 Ha eqmunmn-
uy. fanse Gyper Habniopatecs "0bparHbii
XOA", KOraa BbiCOKWA ypoBeHs “npoberaetr”

200Z ‘€ 3N Outivd
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no Beixofam pewwudparopa DD4 8 obpat-
HOM NOpsOKe: C Bbixoga 7 nNepexoauT Ha
Bbix0A 6, 3aTem — Ha 5. Hanpaenenwe cuye-
Ta U3MEHMTCR TONBLKO TOrAa, KOraa BEICOKWA

¢ yPOBEHL NOABUTCSH HA Buixoae 4. B 3T0T MO-

MEHT COCTORHWE CBETOAMOAHOro Tabno He
WM3MEHRIETCA, HACTYNaeT naysa, a y3Bn yn-
PaBNBHWA HANPABNEHWEM CYETA CHOBA Ne-
PeriuIT CHETHMK B PEXMM CNOXEHKUS.
Hanee umxn nosTopsercs, u B pabore
YHACTBYIOT TOMbKO HETBEPTAR, NSITan 1 Lwec-
Tas UenWu CBETOAMOAOB, co3patolme ad-
Gexr Buenun cepaua. MNpu nNpsmMom cuerte

& CUETYMKE OHW Noo4epeaHo akn4awTcs,

£ a npv obpaTtHOM — TaKkKe Mo oYepenu

PAZVO Ne 3, 2007

NMN3BHO FacHyT.

CeeTogvonbl MONyT MMETE NOBONLHO
60NBLUIOHA Pa3Bpoc XapPakTepUCTHK, NOSTOMY
npy NapannensHoM CoeMHeHW Nocneano-
BATESBHO C KaXObiM CBETOAMOLOM MNonoxXe-
HO BKMIOYaTL CBOW TOKOOr PAHUHMUBAKOWIMA
pesvucTop. B paccMaTpyBagéMOM YGTPOWCT-
BE NPYMEHEHB! LLECTL FPYNN CBETOOMOA0S,
roe CBeTOAMOAbLI COEANHEHB! NaPaNBNbHO,
a KaX0as rpynna NoAKMoYeHa Yepes CBOM
TOKOOrPaHUM4MBAIOLLWA PE3NCTOP. JTO cae-

* NAHO NN YNPOLLIEHUA YCTPOMCTBA. Kak noka-

36iBaET NPaKTVKa, pasbpoc ApKOCcTV CBeYe-
HWA CBETOAMOOOE BHYTPW Ipynnbl BecbMa
HEBENMK. HPKOCTE CBE4EHWA Npynn CBETOAW-
OA08 EbIPABHMBAIOT NOABOPOM TOKOOrPaHN-
YMBaloLLMX peancTopos R3—R8.
Yerpoiicteo paborocnocobHo npu Ha-
NPRXEHUKM NuTaHus 2,7...5 B. Ecnu Hanps-

XEHWe CcTaHeT menswe 2,7 B, To asromar
nepectaneT pafoTaTs NPasunkHO WKk non-
HOCTHIO Npexpartur pabory. Mpu npesbiwe-
HUKM 5 B (HanpyMep, eCNY NUTaTL YCTPOKCT-
80 OT ceTesoro B0ka NUTaHUA) B Nyuem
cnyyae BOIMOXHO neperpesalve TOKoOor-
PaHH4MBAIOLLINX PE3UCTOPOR, a B XyALeM —
BbIXOf, M3 CTPOA TPaH3UCTOPOB M CBETOAMO-
pos. Ecnu xe BO3HWKHET HeobXoaMMOoCTb
MWTaTL YCTPOCTBO NOBLILLEHHLIM Hanpsi-
XeHuem, 1o Torpa Heobxopumo nepecun-
TaTe CONPOTUBNEHUE M MOLLHOCTE TOKOOr-
pPaHUNUBAIOLLIMX PEe3nCTOPORB, NMPUMEHUTL
OKCUAHBLIE KOHAEHCATOPL! HA COOTBETCTRY-
olee HBNPMXEHMEe, & Takke cnepyer no-
MHUTh, 4TO AONYCTUMOE HaNpPsXXeHne nura-
HUR MUKDOCXEM He npesblwaeT 15 B.

B aBTOPCKOM BAPUAHTB 1R NMTAHWA aB-
TOMara npuMeHeHa 6arapesn ua Tpex ranb-
BAHUYECKMX ANEMEHTOB CYMMAapHbIM Ha-
npskenunem 4,5 B. MNorpebnsemMbii yeTpoii-

CTEOM TOK HaxOOMTCR B npenenax
30...40 mA, Npysem OCHOBHEIE NOTPBGUTE-
N — CBETOAMOLbI.

Ycrpoiicteo cobupaloT Ha AByX neuar-
HbiX nnarax u3 ¢GoNLIMPOBAHHONO CTeKNo-
TEKCTONMTA TONWKMHOW 1,5 MM: y3en ynpas-
NeHus — Ha ABYCTOpOHHEH nnare (puc. 2),
a ceeToanoaHoe Tabno — Ha OOHOCTOPOH-
Heid (puc. 3). MNepen BnanBaHeM aBTanei
Ha NNarty yana ynpaBneHus KBagparHuie
KOHTEKTHBIE MNOLLAAKK Ha NPOTUBOMNONOX-
HbiX CTOPOHAX CnefyeT CO8aMHUTL OTPEesKa-
MK My KeHoro npoeoaa. He yepTexe nnarb!
ceeToaMoaHoro Tabno (cTopoHa neyarHbIX
NPOBOAHMKOB) 3aKPALLEHB! Y4aCTKM GONLTA,
KoTOpble Heobxopumo ypanute. Cpenats
3T0 MOXHO NBO TPaeneHWem B PacTeope
XNIOPHOTC Xeneaa, nbo Npope3aHnem pe-

3akoM. Co CTOpOHL! NEYATHBIX NPOBOAHUKOB
HeoBX0AMMO NPUNasTL TP NBPEMBIMKU, KO-
TOPLIE U3rOTARNMBAIOT M3 MHOMOXWNBHOTO
MPOBOAA B M30NALMKW. Ha CTOpOHe pacnono-
XEHWUS 3NEMEHTOB YKa3aHb! MO3MLIMOHHBLIE
HomMepa ceetoamonos 6es BykBeHHOro npe-
¢dukca HL (3a ucknoueHmem ogHoro —
HL89). YepHbiMM TO4KaMK 0BO3HaYeHb ME-
CTa NOAKNIOYEHUA BLIBOAOB aHONOB CBETO-
Avonos. BHewwnuwiia Bup, cobpaHHoro ceeto-
AncaHoro Tabno nokasaH Ha puc. 4.

OTpB3kaMm MHOrOXWNLHOrO NpoOBOAA
B U3ONALMKM COROMHAIOT TOUKW Ha cobpaH-
HbIX NNaTax y3na ynpasnexHus U CBeToauoa-
Horo Tabno, 0603HAYEHHLIE OAMHAKOBLIMU
Gyxksamu. NpoBOgA NPUNBUBAIOT CO CTOPO-
Hbl MNEYaTHLIX MPOBOAHWMKOB (pMc. 5).
OKOHYaTENLHO NNaThl y3na yNPaBneHuA
M CBBTOOMOOHOrO TAGno COBOMHSIOT 4e-
ThIPEMS BUHTEMWU C NOMOILBIO CTOEK, Kak
MOKa3aHo Ha puc. 6. CToikM MOXHO KM3ro-
TOBUTE U3 NIACTMACCOBOro KOpyca wapu-
¥OBOI PYMKM N M3 N0BOoro apyroro ava-
neKTpu4eckoro Marepuana. Ecnm npenno-
araerTca CAenars aBTOHOMHBIM Bnok nuTa-
+HUs, TO OH MOXET npeacTaensTs coboi Ha-
TapeHbIA OTCEK AN TPEX ra/lbBaHUHeCKMX
JNEeMeHTOB LR6. Buikuyartens nUTaHus
TyHLLE CMOHTMPOBATE B 3TOM Groke.

Bce mukpocxembl cepum KS61 MoxHO
JaMEHUTE aHANOTVMNHBIMU U3 Cepun 564,
DAHAKO CregyeT MMETL B BULY, YTO War Bbl-
H2040B MUKPOCXEM Cepun 564 Basoe MeHb-
e, 4eMm y K561, nostoMy vx BbIBOALI HE-
DBXOAMMO YASIMHUTL OTPE3KAMK MYXXEHOr 0
NpoBopaa. Kpome Toro, MMKpOoCxXemb! CBPUA
K561 3aMEHMMEI MMIMOPTHLIMK ZHANOMraMU;
K561NE5 — CD4001, KS61ME11 —
CD4516B, K561TB1 — CD4027, K561141 —
CD4028, K861TP2 — CD4043A. MNonesbie
rpaHauctopsl KNS501A ponyctumo 3ame-
HWTL OTeYecTeeHHbIMU KMNS504A—KN504B
WM UMIMOPTHEIMKA axanoramm — VN2120.
Oxcuosble konpeHcaTopsl C2—C5 xena-
TENEHO NPUMEHUTE C BOZMOXHO Gonee Hua-
KM HOMWHANEHBIM HanpsXeHWem (HO He
MEHEE HANMDSKEHUA NMTaHUS YCTPONCTRA),
4TO6LI OHY MMENIM KK MOXHO MEHBLLIME pas-
mephl. CeeToavoab — Mbbie OTewecTBeH-
HBIE UMM UMNOPTHLIE KDACHOMO LiBeTa CBe-
yeHus avameTpom 3 mm. OYeHb BaXHO, YTO-
Gibt 11X KOPINYC ObLN BbINONHEH B BUIE LIM/WH~
npa, 6e3 kakmx-nnbo ewicTynos. B npotue-
HOM Cny4ae Kopnyc Heobxoammo o6To4MTE
HagdvneM M NpuaaTs emy GopMy LMAKHA-
Pa, NOCKONLKY B HEKOTOPLIX MecTax Tabno
{B UeHTPE) CBETOAMOALI NPWUNEraIDT BNNOT-
HY10 APYT K Aipyry. Kpome Toro, HeoGxooMMo
O4EHBL BHAMATENBHO CNeamTb 3a NONRPHOC-
ThiO MPK YCTAHOBKE CBETOAMOAOB HA NNaTy:
8HOA W KaToA MOXHO Nerko nepenyTars. [e-
MOHTEX W NOBTOPHBLIA MOHTEX NMPM TakMx
MaNbIX pasmMepax Nnarki MOXET NprBecTu
K 3aMBLIKBHWIO TOKONPOBOAALLMX AOPOXEK
MNK K MX OTCNanBaHWIO OT AMINEKTPUKA.

MpaeunsHO COBpaHHOE M3 MCNPaBHLIX
peraneii yCrpoWCTBO HANaXuWBaHws He

Tpebyer.

FPagaxrop — B. YyaHos, rpadwea — B. Yyanos,
poTo — aBTOPA
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RO9HQ — uvemnuonnl M pexopacmenbi!

YemnuoHare MexayHapOoaHoro pa-

AvonbuTensCkoro cowsa ecrb
ocobas rpynna yyacTHUKOB — paguo-
CTaHuuu WTab-kBapTUP HAUMOHANbLHBLIX
paamontoGUTENECKUX OPraHM3aLmil, BXxO-
Asiwmx 8 IARU. Ux pabora B onpeneneH-
HOA Mepe oTpaxaer COCTORHME pagno-
NBUTENLCKOrO ABMXEHMS B COOTBETCT-

MocnenHue HECKONLKO NET (33 peaku-
MK MCKTIOYEHWAMKW) YEMNMUOHAMU B 3TOM
COpeBHOBaHUM pPaanONMIOBUTENLCKMX Op-
raHusaumii CTaHOBMNMCHL HEMEUKWEe pa-
avonioburenu, XoTs MM BYKBaNLHO “"Ha-
CTYnalT Ha NATKU™ NOnskK, ¢paHuysbl
W aHmuyare. Koraa crano sCHO, 410 pac-
NONOXEHHOM B €BPONEACKOM 4aCTu CTpa-
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Pwuc. 1

BYIOLLMX CTPEHAaxX, U 3HAYEHWE 3TOR rpyn-
Mbl PacTeT OT roga k rogy ObiICTpLIMK
Temnamu. Mpynna HQ {(wrab-kBapTupbl
HaUMOHANBHBIX PAAWMONIOUTENLCKUX Op-
raHmaaumi) copesHyercs no ocobbiMm
npasunam. Yucno paguocraHumii, pabo-
TAKWMX OAHOBPEMEHHO OQHWM NO3bIB-
HbiM, MOXET GbiTe CKONb YroaHo Gonek-
UMM, HO €CTb OrpaHU4eHne — BCE OHW
AomkHbl BbITe pacnonoxeHsl 8 OQHON
1 Toi Xe 3oHe ITU. Ho npu 3T0M OHK MO-
ryT uany4ars He Gonee ogHOro cvrHana
Ha OOMH pManas3oH/swp paboTbl. Takum
o06pa3om, MAKCMMANLHOE KONWYECTBO
OQHOBPEMEHHO 3By4aluMx CUrHanos —
12 (WwecTbL ANaNasoHOoBs, ABa BUAa pabo-
o). Pabora nonobHoi "pasMbiToln”™ Ha
6onbLWON TEPPUTOPUKM PagUOCTaHLMM
Tpebyer ocoboil opraHuMzauMM K Ouc-
LMNAMHBL.

Hbl POCCWIACKOM paguocTaHumMm wrab-
KBAPTUPbI KPaitHE CNOXHO COCTaBUTbL MM
koHkypeHuuio, Cows paavoniobureneii
Poccuu B . NPeanpuHAN NONbITKY
opraHvaosatk paboty RGHQ 13 Asui. Mo-
Ny4aR N0 5 O4KOB 33 HE ONEHb YOANEHHBIE
esponenckmMe Cravuum, “asmarckas”
ROHQ mMorna nony4uTh peanbHOE Npevnmy-
WECTBO HECMOTPA HA TO, 4YTO, KOHEYHO,
w3 Eeponb! 4ucno nposegeHHbix QSO Gbl-
BaeT 06bINHO CyluecTeeHHo Bonkwe.
PykosogcTeo CPP noBepvuno opraHm3a-
uMKo aroi paboTsl HegopMansHOMy obbe-
LOWHEHWIO CNOPTCMEHOB — YPanbCKOM KOH-
recr-rpynne (Ural Contest Group — UCG).
MepBas nonbiTka He Bbina O4EeHb YAAYHOM,
HO HakonneHHb!in B 2005 r. onbIT No3sonsn
HafgeaTLCR Ha Xopouiee BLICTYNNeHue
8 2006 r. MoMMMO pelueHNs O4eHL HeNpo-
CThIX BONpOCOB, CBA3AHHLIX C OpraHu3a-

uuen paboymx MecT ¥ HAOExXHOW Koopan-
Hatmy pabotbl GONLLWOro YMcna paguo-
CTaHUMIA, HYXHO ObiNO PELLUTL eLe OaHY
3anady. [leno B TOM, 4TO BCE YEMMMOHbI
NpOoWnNbIX NET UHTEHCUBHO MCNONL3OBANWU
noanepxky paauonwobureneit  ceomx
cTpaH. MHeiMK cnoBamu, ObINO ACHO, 4TO
nobena poccusH Morna COCTORTLCS, €CNu
YUCIO y4aCTHMKOB M3 Poccum B 2006 r. cy-
uiecreeHHo eoapacrer. Mo artomy napa-
meTpy pabora R9HQ & 2005 r. cywect-
BEHHO YCTynana nuaepam Npownkix ner.
Buina nposeneHa GoNLWAR OpraHM3aum-
OHHas paboTa no nponaraHae y4acTus
poccuitckux paavwonobutenei s IARU HF
CONTEST 2006 r., n 910 Bano csom nno-
Abl. Ha pue. 1 nokasax Temn nposeae-
Hus cesser RIHQ co ceoeit cTpanoii
8 2005 n 2006 rr. Kak BuaHO, pasHuUa
BecbMa cyiecteeHHasn. MNMowtm 5500 po-
NONHWTENbLHBIX CBA3EH, BONLLUWMHCTBO U3
KOTOpbIX AaKT Tpu odka! Ecnu ybpats
3TH CBR3WM — HEMUEB, NONSKOB W ¢paH-
Uy30B, — 6bino 6bl He NoGeanTs.

Ons koopamHaumm paborsl Bcex pabo-
Yux NOIMUMIA MCNONL30BaNCs MHTepHeT —
6bINK CO3AaHL! BUPTYaNbHAR 4acTHas CeTh
W pednexTop, AN roncCcoBOW CBA3K NpU-
meHancs Skype. Bes HeobxopMman WH-
cdopmaums ecerga 6uina Nog pykoi y one-
paropos (puc. 2). O ToM, Kak peLanmce
3TU W OpYyrue TexHW4eckue npobnemb
8 NepUoa NOArOTOBKM K COPEBHOBAHUAM
U BO BpPEMS COpPEBHOBAHWKA, noppobHo
pacckasbieaeTcs 8 CTaThe, OnyGnnkoBaH-
HOIA B AekabpuCkom Homepe xypHana CPP
"Pagnonobutens — Becthmk CPP" 3a
2006 .

Pabory R9HQ B wemnuonare IARU
2006 r. obecneumneanm RZ9AZ (MNepmskos
Oner), RASAB (Bacunees Muxaun),
RNSAO (MNepmwuHoe Hwkonai), UASAR
{Cwoopos Esrenuii), UASBA (Ymaney
Bnaavmup), RASAA (MonsHckuia Cepreir),
UA9TZ (NyxHos Ceprei), UASTF (TopbuH
Cepreit), UA9SP (Kotenshukos Kpui),
RUSWX (Banutoe MWnewar), RBXSWR
(Crapues Anekcanpgp), RWOWY (Baraes
Oner), RWOWW (MonyaHoBs AnekcaHap),
RA9WR (Narywxkun Oner), RN9AA/9 (Jlo-
cee Bsuecnas), RK9AD (Bepwues Pyc-
naH), UASCTT (Hoswkoe Muxaun),
RVICTD (Bensiee AHppeit), RASCOD (Ho-
Bocenoe Bnaaumup), RZ9CX {CmupHoB
Cepreii), UASCLB (OscaHH1koB Baanm),
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RASDZ (Bnoukwii Tapeyww), RN4AWA (Ada-
Hacwes Buranwii), RVISV (LLlopoxos Buk-
top), RWITA (CamoxwH Banepwuit),
RWISW (BepewarvH Cepreii), RZ9CO
(Kapckanos Cepreii), UAQCIR (Xoxnos
Muxaun), UASDD (Kpiokoe Anekceid),
RASCMO (XpenHukoB Urope), UAICDC
(Cokonos Wrops), UAALCQ/9 (KaTioHuH
Opuit) 1 KonnekTHBHLIE PaaMOCTaHUMK
RZOWWH (Canasarckas asvowkona
POCTO—N0OCAA®), UASAYA (paproxnyt
Yenaburxckoro pagwosasona "Tloner”),
RK9CWW (paavokny6 YpansCkoro rocy-
AapCTBEHHOI'O TEXHUYECKOro yHWBEPCH-
Tera), RN9SXX (paavorny6 openbyprcko-
ro ¢wunmwana OAO "BonraTenekom™),
RKSCZO (panuoxnyb ExarepuHbyprckoro
PagnOTEXHMHECKOrO TEXHMKYMA).

Momouk B NOAroTOBKE NPOrpaMMHOro
obecneyeHus ons paboTbl B YemnuoHare
IARU xomanpe okasanu Cagpporos Huko-
nait (NA3M, ex RZ9CN), CuipoykmH OmMuT-
puiA M MHTepHeT-npoeaiinep “KabiNET"
{r. ExatepuHbypr).

Bcs ara pabora nana CeBOWM niopbl —
xomanaa wrab-keaptvpsl CPP 8 2006 r.
He Toneko nobepuna 8 uYemnuoHare,
HO W YCTAHOBUNA B HEM PEKOPA MO Ha-
6paHHbIM oukam. Monogusi!

Pagunoniobutenu n Akagemums
"BceMmupHas QHuMKnoneaums

NMyTewecTBun”

Banepwii CYUIKOB (RW3GW/3), r. Mocksa

B aHrnoassiYHONW NATEPaType KOPOTKOBONHOBUKOB HEPEIKO Ha3bi-
sawort "armchair adventurers™ — "Mckarenu NPUKMNOYEHWA, HE NMOKKU-
fas kpecna”. 31o 6biN0 He TaKk u Ha 3ape pagnomobuTensCTBa, M yX
COBCEM HEe TAK B HALUMW oMM, KOrga panuonwﬁurenu cosepwanT ny-
TeLecrsns C TPAHCHBEPAMH M NO CBOEH CTPaHe, U B caMble yoanex-
Hble yronxku nnavertsi. Mognepxusars M pa3suBaTh 3Ty CTOPOHY Ha-
wero xo66m ¥ cTasuT caoel aanavyei Akagemns "BecemupHas SHUNK-
nonegms fMyrewecrsmi”, 0 KOTOPOH paccka3sbisaer npencenarens

ee Cosera gupexTopos.

eif4ac B mMpe ecTk Hemano khy6os,
¢GoHOOB, aCCoUMaLMIA M COK308, KOTO-
Pbi€ KOHCONMAVPYIOT MEXOYHapOoaHOe U Ha-
LMOHANLHOE PAgUOMIOBUTENBCKOE ABMXE-
Hue. Cpeau HUX 8CTh HEMAND TaKWX, YTO BHE-
C TPOMAIHLIA BKAAM, B Pa3sBUTHE HALLEro
obulero xob6u. Bawemy BHUMaHUIO XOTeN
Gb! NPeANOXMTE HOBOE MEXOYHapOAHOe CO-
obilecTso paamonoburenei, rne MecTo
HAWOETCA BCemy CeMeidCTBy paguoniobure-
ns. 310 coobuiecTso paboTaeT Npy TECHOM
NapTHEPCKOM COTPYOHUHECTBE CEepbe3HbiX
opraHusalmi: Poccuitckan Akanemus Hayk,
Pycckoe [leorpadwueckoe Ob6wectso,
UNESCO, UNICEF, WAVF 1t MHOrumm ppyri-
M. Peds noAnet 06 Akanemun "BecemMmupHas
Suwnoneaws Mytewectswid” (BAM).
Axapemua B3l — ato mexayHapoaHas
Hay4HO-UCCNeAOBATENLCKAS M NPOCBETH-
TENBCKAs OPraHU3aLMe, KOHCONMOMPYIOLLAR
COOBLLECTBO MYTELLECTBEHHUKOB B MEXY-
HapoaHoe AswxeHne. Ona cTasuT cBOel
UENLIO NANBHEMLLBE Pa3BUTHE 3HAHWA O Ha-
LUeit nnaHeTe NPoBeASHUEM HAaYHO-UCCe-
JLOBATENbCKWUX M MHBIX 3KCneamumii. Peaynk-
Tarkl 3TUX BKCMEOMUMIA, KaK W Hacrneauwe
BCEX MHBIX NYTELWECTBUA, OCYLLIECTBNEHHBLIX

8 XOAE MUPOBOW MCTOPMM, 8KKYMYNMPYIOTCS
"BecemMupHoit 3Humknoneaweit MyTtewecr-
Buit". B3N — 370 MeauacTpykTypa no co-
30aHWI0 W NPOABVXEHUIO MHGDOPMALIMOH-
Hbix NPOAYKTOB O Hallel nnaHeTe, a Akaae-
musA — ee mybokoe akcnepTHoe o6ocHoBa-
HWME W NEPCNEKTMBHLIA YBNDBEYECKMA pe-
cypc. MMEHHO 4neHbl AKaneMmuu NpoBOaST
aKcneamumy, Gnarofaps KOTOPLIM Hawwy
3emnio BUAUT WHGOPMAUMOHHBIA MU,
¥ UMEHHO Akafemus roTOBMT reposM-nep-
BOOTKPLIBATENAM OOCTOWHYID CmeHy. Bna-
ronaps AKafemmi K N3yHeHWIo M CoxpaHe-
HUKO BorarcTs Halwe nnaHeTs MOryT Npu-
COEAMHUTLCH PUNAHTPOMLI U KOPNOPaLmMK,
3aMHTEPECOBAHHLIE B TOM, 4TOOLI OCTAaBUTL
JOCTOWHOE HAcNeacTBe NoTomkam. Ha cy-
Lue, Ha MOpe, B BO3AYXE, B KOCMOCE W B 3(u-
pe Axkaaemus BN — 3T0 COBPEMEHHBIA MH-
$POPMALMOHHBIA NEPBONPOXOAEL.

YUneHoM AKkaaemMmm MOXET CTaTb Moboi
XUTE/be NNasetsl 3emna. Ho uymrarenei
XypHana 8 nNepsylo o4epenk WHTepecyer
BO3MOXHOE B3aMMOQENCTBME panvonio-
6uTENnLCTBa M paguoniobUTENLCKUX 3KCNe-
Aavumii no nporpammam RRC, RDA, DXCC,
IOTA »n whTepecoB Akagemum B3N, Yro

Y4aCTHe B NPOEKTE MOXET NPEANOXUTL HE-
NOCPEACTBEHHO Bam?

MynsTUMEAMAHBIE  NOAPAa3nEeNeHUs
¢oHAa MCnonb3ylT Matepuansl ans ¢op-
MMPOBAHMA LMKNA NOKYMEHTANBHLIX Hayy-
HO-NONYNSIPHLIX GUNBMOB W M3AATENBCKMX
cepuii ot "Tnakera 3emns or A go A" po
"Poccus ot A no 5”. 310 nepece MeXayHa-
poaHoe COooBILECTBO MyTELECTBEHHVKOB,
rne B OfHY OPraHW3aLMI0 MOMYT BCTYNMUTL
cpasy Bce cemencrso paawonoburens
B pa3HbiX KATErOPWSX, U NPK STOM HUKOMY
He Byner 06MaHO. A Kaxabli YNeH nony4a-
€T B noareepxaeHue ceptudmkar, Ganna-
HY, QUPMEHHYIO MaKKy, BCEMMPHLIA nac-
NOPT NYTEeLeCTaeHHUKA.,

Ecnu Bbl MoBuTe NyTELIeCTEMA M B CO-
CTOSIHMM NPUHATE Y4aCTHe B NPUIKHOHERYE-
CKOM TYPH3ME, TO Bbl MOXETE 33permcTpm-
POBATLCH HA YHaCTHE B KPYrOCBETHOM 3KC-
NefvtMn U CTaTb PealbHbIM YHACTHUKOM
KDYTOCBETKN HA KakoM-HWByab Be ydacTke
UCXORR M3 CPEencTB W BO3MOXHOCTEN.
W 8 aTOM NpoeKTe HET 3aBepLUAIOLLEro 3Ta-
na, Tak KaK NoTOM HaYMHZETCH BCE 3aHOBO
v npopabaTLiBaeTCA HOBLIKM MapLUPYT TOro
WM MHOrO KOHTUHEHTA. Hanpumep, MHOCT-
PaHHbIe YHACTHUKM-paauoniobuTenn MoryT
yxe B 2007 . NpUCoeAMHUTBCS K POCCHIA-
CKOMY 3Tany KpyrocBeTkM mnporpamMmol
"Poccus 0T Apo H”, rae 3annasmpoBaHbl MH-
TepecHbe MapwpyThl, Ha atom arane Gyner
paboTaTk Kak CyxOnyTHbIA MapLIPYTHLIA No-
ableHon R7C/...., Tak v mopckon R7C/mm.

Ecnu Bbl yXe [OaBHO MyTelwecTsyere,
HO 19 UCNONHEHURA BALLEH MEMTLI, KaK BCE-
roa, 4ero-T0 HEMHOrO HEe NOCTaeT, TO Bbl
mMoxeTe ofpaTuTeCR C 3asBKOW B GOHA
rpaHToparenein Akagemuu B3N wm HanTn
TOYKM CONPUKOCHOBEHWS BalluX WHTepec-
HbIX NpoexTos!

Mpn ¢$oHaoe sanywieH npoekT “Yopno
KUHONMPOAAKLLH X3aMpaauo”, 1 B pamkax
€ero TeneswanoHHOro otaena Gyper dop-
MMWPOBAaTLCA MUPOBOW GoHA BUOEODMNL-
MOB, pa3feneHHblX N0 KOHTHMHEHTaM,
» NoBOoH XenawlMii MOXET OTNPaBUTbL
ceoit dunbM — nBUTENLCKMIA Nk Npo-
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BoTr Tax Beirn:

deccuonancHulil. TB otoen ¢oHpa BrMo-
YT €ro B uvkn Gunemos "PaguonyTewue-
CTEMA OT A o 51", rne npepnonaraeTcs Bbl-
NMyCK K TMPaXWPOBaAHWE PaanuyHbIX Hurb-
MOB O pagmonoburensx Ha paznuyHbIX
A3blKax (PyCCKMMA, aHMMMIMCKWA, dpaHuya-
kWi, HEMeLKWA, ncnanckuid). Ecnun y ko-
ro-TO NbIARTCA Ha NMONKE WHTEPECHLIE BU-
AeodparMeHTb! NPOLLLIX BPEMEH, TO OHM,
BO3MOXHO, MOMYT ObiTh BKNOYEHB! B LMK
GUNEMOB.

MNpn doHpe paboraer M3nATENLCKMIA
oTAen. M B paMkax niobuTenscKoro pagmo
yXe ceiiuac roToBWMTCH BLINYCK NEpBOiM
KHUrn “Paguonytewectems or A go H°,
M KaxOblid XENnaolmiA MOXET Npenocra-
BWTh CBOIKO CTaThIO MPOLLNbIX BpEMEH C pas-
NUYHBIMKW AOKYMEHTaMK K doTorpadbusmm
CBOMX aKCneavumii, 3ta KHura gonxkHa 6bl-
na BuIATM Nop HassaHwem "PoOBUH3OHbLI
B 3hUpe” ewge 8 NpownLIe rogbl, Ho, BUA-
HO, BbINO CYXOEHO €1 BOTU MMEHHO B 3TOT
NPoeKT. KHUra BbliAOeT B CBET YXe B CEHTR-
6pe 2007 r., npuyiem ¢ DVD npunoxeHuem
"DX-peditions Pile Up competition”, ¢ Bu-
[EOCIOXETAMU MHOMMX NPEACTARNEHHBIX
B 3TOM KHUre 3kCneauumia,

T QSL

doHp paspaboran AMCKOHTHLIE KapTbl
ons nytewecrseHHMkoB nNo Pocoun. Onu
NO3BONAT IKOHOMMTE B pasNUUHLIX chepax
TYPHU3MA Ha TEPPUTOPKKM BCEA POCCHMU.

B 2007 r. Ha pasnUyHbIX PErMOHANbHBLIX
nnowankax TB 1 Ha paguokaHanax nna-
HUpYETCHR BbINYCK aBTOPCKMX nepepas
B3I, 4TO NO3BONUT NOBLICUTL MHTEPEC
K paguoniobuTensCkoMy  ABWXEHMIO
B Poccun B uenoM. MNpepnonaraercs Bhi-
nyck uwkna o6pa3oBartenbHblX BUAEO-
$unemoB B cepuM "PaguonyTewecTemns
ot A po A", 410, 6€3yCNOBHO, NpUBNEYeT
B paavoniobUTeNsCTEO MONOA0E NOKONe-
Hue. B Hmx Byner pacckasaHo 06 ocHoBax
W pasevTHMK paguocnopTa, O NpoLWioMm
M HACTORILLEM 3TOr0 YBNeKaTensHoro xob-
6u. Ceitvac Akagemus GoOpmUpyeT BK-
AeodOHA M3 sucna NbMTEnLCKUX BU-
ReodUnbMOB — Tak HTO NPUCOEOMHRIA-
TeCh, 6bITb MOXET, ¥ Bal! BUOEOMATEPHAnN
BogeT B UCTopuio!

YneHbl Akagemmumn B3AlN MoryT nonyuuTs
MexayHapoOHbliA NacnopT nyTewecTseH-
HWKa, KOTOPLI GyaeT NonesHLIM B HENpo-
CThiX CUTYaUMRAX, BO3HUKAIOLLUMX MHOrNa BO
BpemMa NyTeLLeCTBUIA.

# cTaHynu.

YHuKkaneHOCTL Ce-

J FOQHALWHEro npoekTa
B TOM, NTO BaM HE HyX-
HO BbiTk “NONYTHMKOM”

d CTapTOBaBLUIMX OECH-
TvneTus Hazap IOTA,
DXCC u ppyrmx Haum-
Hanwit! MNpoekT "Akape-
mua BAMN™ 3apoxapaer-
CR BMECTE C HaMK W Ans

B Hac. Kakvm OH cTaHer
B 8 Oyayiiem, nokaxer
8pems. A noka B apupe
Hasan 3By4aTk Cneum-
anbHbliA NO3LIBHOW —

; R7C, xotopuii otnpa-
BWNCA YXE B NMyTb W 8K-
TUBEH M3 pasHbiX peru-
oHoe Poccum B pamkax
nporpammel "Poccus or

A po 5", B pamkax Te-
nenpoekta “lMnaHeta
3emnsa ot A po H" crap-
TOBana Baxra “KMHO-
pagvoakcneanumia”,
v yxe B 2007 . 8l CMO-
2 xete yenoiwarte R7C/...
M3 pa3Heix CTPaH MUpa.
B pamkax Kpyro-
CBETKM NNaHUPYETCH
nepesiii MapLpyT “e-
pes BECL APPUKAHCKWIA

ra L"’f L!“LR@

KOHTWHEHT, KOTOpbIA CTapTyeT 8 2007 1. Bero
KOoMaHne GyayT HeCKONbkO pamoniobute-
neii. C MexayHapoaHO KOCMUYECKOI CTaH-
LK oxupaercs pabora nospieHbiM R7C/RS.
Ceityac Ha MKC HaxoaMTCs 4neH Akaaemum
Muxaun TiopuwH, KOTOpbIR B3sn ¢ coboil 8
kocmoc dnar n 6aHpany Akanemun "Bee-
MupHan 3Huuknoneams MNyTewecTsmia™,

LLivab-ksapTupa BIMN B CLUA yxe Ha4a-
Na aKTMBHYI0 paboTy NO3LIBHLIM NpOEKTa —
NA1SA. AkTMBHOCTE paavonioburenei nog
arugoi B3N yxe Habupaet obopoTsl —
o4epedps 3a samu!

XoyeTcs BCEM NOXenath TpaaMuMOH-
HbIE 73, 8 BCEM 2KCMNEOWUMaM ewe U 77,
4TO O3Ha4aer: "BceM nyTewecTeeHHWKam
YAAYHOrO BO3BpALLEHUS!". TAK 4TO €CNK yC-
NbllWTE, YTO BalLeid 3KCNeaMumMM nepena-
K 77 — 3HaUWT, Bal KOPPECNOHAEHT —
uneHd MexnyHapofHoro coobiecrea Bar.

CrneuvansHylo kapTouKy 3a PaanoCBA3IM
¢ R7C co cneuvantHbM KOHBEPTOM Bbl
CMOXETE NONMy4MTE (Npunoxme SASE nnn
mapku) no aapecy: 101000, r. Mocksa, a6.
sl 2007, B3l. WurepHer-nopran B3N
npoekTa — www.planetguide.tv . E-mail:
r7c@planetguide.tv . [ |
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MWHYBLUEM rogy CopeeHoBaHus “MNa-

MATL" MPOLLNK B AECATLIA pas, ¥ CHO-
Ba B HUX NPUHANK Yy4aCTHE NOYTU ABECTH
KOPOTKOBONHOBUKOB, MHOrve y4aCTHMKK
K CBOMM 4WCTO CMOPTHMBHLIM OTHETaM [o-
6aensiOT HECKONBLKO TENNbIX Cnos, BCRO-
MWHas TEX, KOTOpbE€ Bbiwnu B 3dup
8 arom obwem ans paguonoburenei mMe-
mopuane. Bot 4Tto Hanucan Ham Bopwc

KupweHbnar (UA1AAF), pa6otasumi 8 |

namate 0 Nbee lNycuHose (UATLG).

"Or Obint M3BECTHBIM NONSPHBIM PaANC-
TOM, paloTan Ha MHOMMX NOSRPHLIX CTaH-
uMsX, Xoaun Ha Cygax, buiBan v B AHTapK-
rmae. TloTom ero npurnackny paborars
npenogasarenem 8 JIEHWHIP3ACKOM apK-

THyeckoM yynnuiye (JIAY). Bosrnasnan B

JleHHIrpaacKyio CEKLMIO KOPOTKMX BOSH.

OH BEN [BE KONNEKTU3HLIE CTaHUWMM.
Opra w3nasHa Obina B JIAY — UATKAG.
Bropyo o1 OTKpbL1 B 1966 r. BO 8HOBb Op-
raHM308aHHOM Torga JlerMHrpanckon ro-
POACKOHA CTAHUMK 10HBIX TEXHWKOB B L{EHT-
pe Jlenmnrpana. lNpuHec Tyga BClO CBOIO
annaparypy.

Moaxe o+ nepewen Ha pabory o Bee-
COIO3HEI HAYYHO-MCCNIEN0BATENLCKMIA MH-
CTUTYT paguoanniaparyps.. Tam xe paGoran
¥ A, Mbi co JlbBOM bObinyt 4aBHO 3HEKOMBI,
XOTS, KOHEYHO, OH Obll HaMHOro Craplue
menst — ¢ UATLG 1 nposen oaHy 13 CBOMX
nepawix paamnocensei ewe Oymyy LUKO/Ib-
HUKOM-4ETBEPOKIACCHUKOM HE YKpauHe.
Beprysumce a flenmHrpan, § Cran 4acro
NPUXOANTL HA Er0 AETCKYIO KOMNEKTUBHYIO
craHymo. [omoran eMy ¢ TexHmkodt u ywa-
CTBOBAN B COPEBHOBAHUAX BMECTE € pels-
Tamu. B Te BpemMeHa y MEHA Ha OCHOBHOM
patore 8o BHUMPA 6bina kakasn-1o opma
L0nycKa, NPULLTOCH [ark NOQIINCKY, YTO He
6yny MMETL KOHTAKTOB C WMHOCTDaHLIaMH
Aaaxe no pagHo. A no oT4eraMm 0 CoOpesHo-
B3HUSX HUKTO HE pa3bepeTcs, KTO MMEHHO
¥ C Kem NpoBOLHI CBSI3M.

B 1975 r. UATLG gonxex 6Gbin yiT! 8
NOAYrofoBYyI0 NMAEBATENbHYIO NPaKTHUKY C
xypcanTamu JIAY. On npeqnoxun MHe 3a-
MEHWTB €0 B KavecTse npenogasarens. 5
NoaQymMan i peLsn 0Tkasarscn. Ho He TyT-
10 6b110... Korga s noexan k Jlesy Ljano-
BHyy, 4TODLI OTKA3aTLCH, OH yXe ylwen 8
peiic. A MHE nepenanm KoY 1 CKasanm:
“Paborai”. Tak 7 ¥ ocrasancs npenoaa-
BATENEM HE BETCKOH KOINEKTUBHOM CTaH-
uMM  UKIADK (UKITAFA, UZTAWO,
RZ1AWO) v npopaboran tam 31 roa.

Y JibBa 6bUI0 MHOIMO [PEKPaCHbLIX BOC-
MUTAHHUKOB. YaCTb M3 HUX ocTanacs B Jle-
nuHrpage-ferepbypre, Apyrve paabexa-
[MCH 1O CTpaHe. HecKoMbKo Yen08ex MoLu-

1M 10 €r0 CTONAamM U CTANM NOASIPHBIMM Pa-

avctami, paborany v 8 ADKTUKe U B AH-
TapkTuge (Hanpumep, RW1AI). Opyrve xo-
A1 ¥ B0 CHX NOP XOAAT Ha cyaax”.

B namaTE 0 CBOEM HACTaBHWKE B paavo-
moburenscTee Mepnoceese leoprum Bukto-
posuye (U2FB) paboran B 3Tux COpesHOBa-
Huax Banextud Monos (RVALC). U2FB pyko-
BOAMN PAAMOKPYXKOM KanuHWUHMAaOckoro
obnactHoro aoma NuoHepos, Bbin Havankb-
HWKOM KONNEKTMBHOW NMWOHEPCKOW pagmo-
cTaHummn UAZKAA. Ha Heit Gynywumin RVALC
nposen nepeyo QSO B ceHTabpe 1955

Anexceid Npuienko (UAODW) sbiwen
8 3pup B NamaTs 0 MNpyrno Bnapvmupe
Unemye (UAOCL), kotopbiid o 70 ner pa-
60Tan C MONOAEXbLIO, PYKOBOAW CEKUMA-
Mu “paguocnopr KB® u "oxora Ha nuc”
8 paiOHHOM [AOME NWoHepoB r. Bazem-
cxmii XabapoBCKoro kpas.

Muxaun Buyeros (RWEAHO) nocesitun
CBOE y4acTHe B COPEBHOBAHWMAX NaMATH
Anekcannpa WeaHosuya 3anopOXHOro
(UABAS), HavanbHMKa  pagvoCTaHUMK
UK6AAJ lBopua nuoHepos Hosopoccwuiicka.

B namaTL 06 0HOM M3 NepPBbIX KOPOTKO-
BONHOBVKOB Ypana KoHcranTuHe Hukonae-
Buye Koznosckom (UASCF) paboran Anek-
ceil Pabunkoe (UA9CM). UASCF wHayan
CBOO  "pagnomOOBUTENLCKYI0  XM3HL"
B 1927 r. — xak Habnoparens EU RK-28,
aByxe 81928 r. Builwen 8 3¢up Nnoa Noswie-

HoiM EU4AG (satem USMJ u UASCF).
Ha ¢oro 1, kotopoe 6bin0 caenaHo B
1927 r., 3aneyarneHbl YNeHbl CeKLMM KO-
poTkux BonH Csepanoscka, YeTBeprbii
cnesa cuanT KoHcTanTuH Koanosckwit, Ha
¢orto 2 — ero nepenarimnk obpasua 1936
OH 6bin 04EHb BKTUBHBIM KOPOTKOBONHOBM-
KOM, 8BTOPOM MHOTMX KOHCTPYKLMIA, ONK-
CaHuA KOTOpbIX NMybnuko-
BaMCL B XypHanax "Pa-
nvodpoHT” KM "Paguo”,
Y4ECTHUKOM W NpU3epom
BCECOI3HBLIX BLICTABOK
| Y8OpHecTBa paavoniobn-
Tenen-kKOHCTPYKTOPOER.
W npaktudeckn po no-
cnegxero aHs (a o npo-
»un 90 ner) nosbiBHOM
UASCF asy4an 8 apmpe.

B cBoem oryere B. lonTapuk (YL2CV) Ha-
nucan: “"Criacubo 3a koHTecT! 3o npexpac-
HbIA NOBOA BCMOMHUTE AOPOTMX HaM IO~
[eid, gasumx Ham nyresky 8 PAMO!M. On
pabotan B namsTe 0 YL2IT, U k aTomy MOXHO
TONLKO N06aBKUTL — cnacvbo Bcem, KTo Xpa-
HUT B CBOMX CEpaLaxX NO3bIBHLIE HACTABHW-
KOB U AIPY3Eii N0 paamoniobutenscTay 1 KTo
MPUHAN YHECTWE B 3TUX COPEBHOBaHUAX!

B uroroseix rabnuuax no nogrpynnam
NpyBENEHLl. 33HATOE MECTO, NO3bLIBHON
YHACTHMKA, NO3LIBHOM SK, 4vcno cessei
M SMCNO OHKOB.

SO SKCwW
1 uusww - uu2ax 161 15756
2 UA4CC  UA4CO 149 14079
3 RDAWA  UAAWBM 145 13875
4 UASAOL  RXg9AY 140 13585
5 DJEBQ  UL7AA 137 13269
6 EU1AI EU1AO 126 11830
7 UA3SRBO RW3RW 114 10749
8 UASFGJ RUSGD 108 10426
9 RK4HD  UA4HDZ 106 10255
10 RL7PEQ 102 9825
1 EUBAA EVEA 100 9616
12 URSIF UTSXN 97 9464
13 UASWT  UZ3WT 96 9009
14 UA2FL UAZAQ 90 8967
15 UASUCK  RASUV 90 8841
16 UASCM  UASCF 94 8826
17 UA3QG  UADQS 90 8782
18 RA3XA U3FI 88 8692
19 RAGXF UAGXP 91 8545

20 RV3FD U3AB 87 8324
21 UAICUR UW1BQ 87 8201
22 UAJAGO UAMAT 84

23 RWEAHO UABAS 80 7725
24 UABAIR  UWEAO 84 7660
25 RADAA UACACR 76 7609
26 UAQOACG BRAQACF 76 7488
27 YL2CV YL2IT 75 7434
28 RV3MR  UA3NG 75 7154
29 UASWU  UA3WBA 74 7103
30 UA3GM  UA4OZ 73 6789
31 UASCBM  UASCT 66 6134
32 UN7EX  EZBBO 57 6108
33 RWEMBC UWBEOE 61 5746
34 RX3XG RA3XK 54 55893
35 RA3ST UA3SBD 54 5182
36 RUAWE  UAAWBM 48 4561
37 UAOUV  ULTNW 46 4212
38 uA1ZZ UATYM 39 3818
39 RABAX UABYP 41 3681

40 UASXO UASXGC 3648
41 AX3PR UA3PAD 35 3480
42 RKEAQM UABAVN 33 2985
43 RVOCD  UAOGJD 2551
S0 SK SSB

1 RVOXO UA9XD 145 12513

2 RVEBC UABADZ 90 7966
3 RW3DFQ UA3CT 87 7429
4 RASQBD RWSQN 81 7192
5 4JTWMF  4K6DD 77 6578
6 RWOUU  UAOQO 75 6508
7 UA3LDZ UA3LBN 73 6368
8 UA3BO  U3DW 70 5528
9 RXSFR UASFE 58 4862
10 RVICQ RAQCP| 55 4829
1 EWBFG EWBOB 51 4554
12 RV3DGG USAB 50 4461
13 RV1AQ U1Sx 51 4277
14 RWSRR  RWIQN 51 4113



15 UASJIG UA9FBB 48 4055
16 RAGJM 43 3978
17 UAJAR  U4Av 43 3899
18 UN7ECK UTOLO 37 3892
19 UA3EQ  UA3ET 42 3477
20 RWSXB  UA9XBX 43 3458
21 RU4AC  RA4ADZ 37 3197
22 RZ3QS  RU3QE 39 3186
23 UA3WI L3WH 36 3153
24 UAOWI UAOWC 32 2966
25 RA3ZBU URSAA 27 2387
26 UABVY UBUF 28 2369
27 uT2LUY utsTC 26 2194
28 RK9AK  UWSAF 22 2187
29 UABYIM  UAGBYB 21 1922
30 UABWAT  U3WU 25 1920
31 UATAAF/1 UAIDZ 19 1831
32 EUSMM  EWB0S 21 1828
33 EwsMM  EWBOB 21 1802
34 UATAAF  UAILG 20 1736
35 UA3AEW LUA3AR 18 1693
36 RD4HD  U4IL 20 1597
37 RWAHO  UA4IF 16 1348
38 RASUAD UA9VB 10 870
SO SK MIXED

1 UA4CCG RA4CPG 265 24897

2 UABAF UABCF 188 17762

3 RASDZ UAGXNR 175 16645

4 RUBDX  BNBAA 152 14530

5 UA4LL RWA4LEM 133 11653

6 RU3SUW  UA3UCF 116 10877

7 Rv4LC uzrB 118 10693

8 AN4SS  UA4SDK 109 10268

9 UASOA  UA9OJ 108 10254
10 UA3VLO  UAEXDI 90 8615
1 RWOUM  UAOQO 70 6164
12 UA4LS U3AB 62 6024
13 RUSUG  UAQUCJ 56 4911
14 RABYDX  UAGBYY 53 4661
15 UA3STGA UA3TB 57 4601
16 RV3BZ UA3CT 49 4435
17 U1AU uiBC 43 4108
18 RUQUA  UAOQO 45 3878
19 UA4HAZ  UASSB 42 3729
20 UNTBBD UL7BBI 44 3537
21 UATFA UATAB 35 3245
22 UA3EDQ UA3EYL 32 3132
23 UASQF  UAIRG 35 3003

24 UADXW  RWIXA 28 2685
25 UAJAMZ  UA4AT 26 2181
26 UA3AKI  UA3AOW 20 1383
27 UA4AD  UW4AS 13 1225
28 UAODW  UAOCL 1 1009
29 RVEBBO  RABAAB 12 1008
30 RWIXC  UAIGBG 6 624
MO SK SSB
1 RVBAWM RWBAHX 202 17661
2 RW3WWW RW3WL 169 13604
3 RK3ZWU  U1SX 147 12798
4 RK3GWA  LA3LX 135 11556
5 RK3DXS UV3EN 122 10555
6 RZ3DZF UA3DDB 110 9788
7 UR4MWO UTSHP 9 7831
8 RK9QWM UA10J 89 7616
9 RKOFXM  UASFPD 83 6879
10 RZIOWN  UAOQO 78 6111
1 RWIUWK RASUAN 66 5940
12 RKOMWL  UASMH 63 5331
13 RZ9UZP  UASUN 67 5251
14 RZELWY  UABLD 47 3874
15 EWBZZ  EWSQS 32 2752
16 RZ3DZI  U3DF 30 2554
MO SK MIXED
1 usuu 211 19149
2 RK3DXZ RD3FM 184 17167
3 RUSCWG UASCDK 167 15214
4 RK3WWA UA3SWZ 154 14242
5 RK3LWA  U3LA 107 9997
6 UASUWM  UASVB 104 9111
7 BRK1QXt  U1SX 74 6399
8 EWBWW  EWB0B 39 3514
9 RXOLYP  UAOLAI 15 1351
SOCW
1 RKBHG 142 13962
2 RwW4PY 128 12660
3 UA3MIF 110 10578
4 UA9BX 89 8374
5 RU3WR 83 7358
6 RU4CO 73 7117
7 UAGHFI 63 5792
8 UAZQFEX 58 5543
9 UA4AY 43 4144
10 UA1ACB 40 3905
11 RVICVA 45 3668

12 USEX 30 2893
SO SSB
1 UA4PIE 148 13188
2 UA3BL 112 9625
3 UTBLF 73 6399
4 RASFHL 55 5225
5  BN3FY 54 4896
6  RKBAJ 54 4744
7 UA4PIM 57 4668
8  RZOAK 53 4230
§  BN6DZ 52 a1
10 RK6CT a1 3695
11 RZ3ARO 40 3189
12 UA3AAP 30 2600
13 RA9XU 30 2394
SO MIXED
1 UA3QDX 231 21021
2  RK3DK 213 19577
3 Rz90J 182 16783
4 RW3AI 140 12510
5  RUOSU 124 11643
6  RKICR 17 10502
7 U3DI 79 7346
8 URSNGI 76 7100
9  UA3YAM 48 5623
10 UAOCNX 53 4898
11 1Zzaw 40 4181
12 RKSDO 26 2062
MO SSB
1 RKOJXO 88 8030
2 RKISXD 67 5338
3 UR4CWW 63 5335
4  RKSCYA 60 4531
5  BK3VXL 44 3928
MO MIXED
1 UAQUZZ 235 21656
2  RKSCZO/P 14 111
SWL
1 R3A-847 236 20883
2  EWB-026 54 4859
3  SMs-1252 24 2009
4 172-002 15 1265
Check Log: RA3VR, UASCLE, UA3AI =

HA JIOBUTENbCKUX

| AMANA3OHAX

Hoeoctu CPP

B pome orobixa “"Mockewd” B Jomonenos-
CKOM paione Mockoeckoi obnacty 20—21 an-
pensi c. r. npoiaeT Cveapn Cowoaa pagronobvre-
nen Poccw. B noeecTre cwe3na — otuet MNpe-
auguynma CPP o paborte B 2005—2006 rr. v oTwer
PEBU3UOHHON KoMUCCHn CPP.

Kaxayio nsmHady B 21.00 MSK Ha vacrore
3650 kMu npoeoguTcs "Kpyrnweiin cron CPP",
NPMHATE Y4ACTWE B KOTOROM MOMYT BCE 3aMHTe-
pecoBaHHbIe paawoniobreny. Beaywwii "Kpyr-
noro crona CPP™ — Opuin Mamox (RA4AR). Ag-
PEC €ro ANEKTPOHHOM NONTEE: radar@sIr.ru .

Onpepenexsl yuwmne cnopycmedsl Poccun
2006 r. — peirrvHr no Bepevw CPP Mo esponeiickon
4ACTW CTPake! Nyswiv ctan RD3AF, no asuarcroi
4acT¥ — UASAM. ¥ KOnnexTvBHLIX DagmocTaHLMiA
TUOMPYIOT COOTBETCTBEHHO RZ 1AWT 1 RZWWH.

Nopeepens utory memopuana "Mobega-
61". Orverel 06 yuacTum B Hem npucnann 355
panuocTasumia. Mo 3a4eTHBIM NOArpyNNamM no-
Gepunn:

— B. KoxoHoe (U3HB, BeTepats! BOMHLI);

— H. Cxeopuos (USMZ, TpyXeHWKku Thina);

— RP3QWK (KONNEKTUBHBIE MEMOPUANEHBLIE
paguocTaHLMK);

— RPIVIC (MHOMBMAOYANbHBIE MEMOPWaL-
HBIE DAAMOCTAHLIMMK),

— UE3QKS (ocTansHbie KONNeKTWBHLIE pa-
AMOCTaHUMM);

— C. KpexorHes (UNTIT, ocTanbHbie WHOW-
BWAYanbHbIE PAOVOCTaHLMKY;
— I. Bopucos (R1A-12, Habnooarenw).

Aunnombi

"FarapvHckoe none”. Yrobbl NONY4WTE 3TOT
BMINOM, HYXHO B nepuop ¢ 12 anpens 2006 . no
11 anpenn 2007 r. vabpare 46 o4xoB (B nocneay-
OLWME aHANOTVHHBLIE NEPUOLbI YMCNO OYKOB BO3-
pacTaer Ha 1 © Kaxapm rogom}). 3a pagnoceasn
c ropofamn 3wrensc, Caparos, farapw+ (Cmo-
nesickan obn.) u JNlenmnex (Kasaxcrau), a takxe
c pagvomoburensMu —uneHamn CPBC Havwwe-
T nNo 2 ouxa. 3a QSO ¢ apyrviMm MHAKBNAY-
anbHLEIMK pagmocTanuwamn CapaToeckoi obna-
CTH HAYUCIAIOT NO 1 O4KY, C KONNEKTUBHBIMY Da-
AMOCTaHumAMU — 3 ouka. 3a CeAan Co cneuwn-
anbHbLIMW panvocTaHumsaMy, pabora KOTOPbIX
NOCBALLEHE KOCMWYECKON TEMATUKE W NamaTy
KO, A. TarapwHa, a TaKxe C KONNEeKTMBHBIMK Da-
pauocTanuwamn RK3LXG w1 RK4ACXH Haumcnsor
no 5 oqkos. QSO ¢ MKC win € KOCMOHABTaMMK,
HAXOASMMMUCS Ha 3emne, npuHocsaT no 10 ou-
KOB (HE33BMCWMO O©T [aThl NPOBEOEHWA).
Mpw BLINCAHEHWW YCROBUIA AWNNOMA Ha OAHOM
AVANA30HE ONKW YOBaWBAKOTCS.

Pagnonoburenam — ysactHvkam BOB po-
craroqHo Habparb Becero 10 oukos.

B 3aver uayT pagnocensn, NPOBEASHHbIE Ha
mobom pranascre mobsim Buaom pabors:. MNo-
BropHbie QSO 3acunTBHIBAIOT HA pasHbIX Anana-
3oHax. Habnioaarensam avnnom BEILA0T Ha aHa-
NOMMYHBIX YCNOBUAX.

CrovmocTe AWNNoMa NS pOCCWACKWX pa-
puomoburenel — 50 py6., ana pagwonoburenei
13 Apmervn, Benopycouy, Yabekuctana v 3cTo-
Hn — 90 py6., ana octansHbx — 130 py6. Paguo-
niobutensam — y4acTHukam BOB gunnom BuioaoT
GecnnarHo.

3aneky B BUAE BLINUCKW U3 anNnNapaTHoro Xxyp-
Hana ¥ ONNaTy (NONTOBLIA NEPEBoA) HANPaBNSOT
no agpecy: 413102, Pocows, Caparoeckasi obn.,
r. Ovrenec-2, a6. Aw. 106, Baxexosy Banepwo
BukToposudy.

"Cvumdeponons”. Y1obbl nONy4uTL 3T0T
AAnnom, HeoBxoaMMo Habparb HUCHO OHKOB, KO-
TOpoe COOTBETCTBYET 4MCHY NeT, NpPOowenLwnx
€ ocHoBaHUA ropoaa (e 2007 r. — 223). 3a panmo-
ceRan ¢ . Cumdbepononem HaumenseTcs no 20 o4-
koB, a 3a QS0 ¢ apyriMu ropoaamMu 1 Hacenex-
HbIMM MyHxkTamy Kpeima — no 1 o4y, 3a cesaw,
YCTaHOBNEHHBLIE B NaMATHLIE [ATH FOpoaa, YWeno
CHKOB yaBaneaeTcs. MNamaTHele pars — B despa-
ns (Yxaa Exa-repuuu I, 1784 r.), 27 wonn (Opaep
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@ BY TpancdpopmaTtopbl Ha
¢deppUTOBbLIX MarHUTONPOBOAAX
BanerruH CEMHUYEB (RZ3DK), 3Be3aHbiii ropogok, Mockosckas obn.

"PAOUO" — O CBA3MU
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CLETM‘-l HanucaHa Ha ocHose CO6CTEeH-
Oro OnbITa asTopa WM aHanMsa mare-
pUANoB CTEYECTBEHHbIX M 3apybexHbIX
UCTOYHKWKOB, OHa He npeTeHayeT Ha Ka-
Ky0-nb0o HOBW3HY M NpeaHasHa4YeHa aAns
paavontobuTenein-KkopoTKOBONHOBUKOB,
0COBEHHO HAaYMHANLLMX, 3aHMMEIOLMXCS
KOHCTPYMPOB2HMEM  LUMPOKONONOCHbLIX
YCUAUTENSIA MOLLHOCTK.

B panuonioburensckom agpupe v B ce-
TV WHTEpHET ROBONLHO H4ACTO MOXHO YC-
AbILWATE ¥ NPOYUTATE HEBEPHLIE, 8 3a4ac-
TYIO BPeAHbIe, HO NPOM3HOCHMbIE BECEME
y6eauTentHbIM TOHOM CYXAEHUS O MNo-
xoii paboTe 8 yCUNUTENAX MOLLHOCTH, YCT-
poOlCTBax COrNacoBaHW® aWTeHH W T. 4.,
BY TpaHcdopmaropoe Ha ¢eppuTax
¢ HONbLLOIN MAarHUTHOW NPOHULIAEMOCTLIO.
Monpo6yem cpenaTtb KParkui aHanu3 pa-
6otel BN TpaHchopmMaropoB pasnuYHbIX
KOHCTpyKUMiA [1—3].

Hawbonee pacnpOCTPaHEHHBIA TWUN
TpaHcdopmaTopa 8 pasmoniobUTENLCKMX
KOHCTPYKLMAX — HA KONBUEEOM MArHUTO-
npoecae 13 deppura UM NOPOLLKOBOro
xenesa, Tak HasblBaemble TpaHcdopma-
Topb! HA AMHHBIX MHuax (TAN). Wx ava-
na3oH paboumx YaCTOT MOXET COCTaBNATL
0O NATU OKTAB, M OQHA W3 rMasHbIX NpU-
YMH, CBASAHHLIX C 4ACTOTHLIMMK OrpPaHnye-
HUSIMKU, — €ro KOHCTpYKUMA. OBbivHO 06-
MOTKM TPaHCHOPMATOPA BLINOMHAKIOTCA
TPEMA CBUTLIMKM MeXay coboii nposopa-
MUK HE OBHOM Konbue. Takas KOHCTPYKLWS
snedeT 3a coboid, No kpaiHeih mepe, nee
npobnembl. MNepsBas — cmeilueHve ¢as Ha
BLICOKMX 4ACTOTax BO BTOPM4HLIX 0BMOT-
Kax (ecnu Mx HECKONLKO), 3asMCRLLee OT
TUNa NPUMEHSEMOI AN HAMOTKU NMHUK.
PaccornacoeaHue ¢as B0 BTOpUuHBIX 06-
MOTKax OTHOCUTENBHO OPYr Opyra BReYeT
3a coboii HecornacosaHHyo paboTy napa-
¢asHoro kackana, CNeayioLLero 3a TpaHc-
c¢opmaropom. W sropas npobnema za-
KNIQYAETCH B TOM, YTO TpawcgopmMaTopb!
nopobHoro pona, ocobeHHo 8 paamonio-
GurenbCckux paspaboTkax, MMEeKT Hego-
CTATOMHYID MarHMTHYIO NPOHWLIAEMOCTL
MarHuTonpoBoga. 310 NPUBOAMT K U3ME-
HEHWIO PacHeTHOrO aKTMBHOTO CONPOTUB-
neHUs B nonoce 4acTor (ocobeHHo Ha
HW3KKX YacToTax). Takue TpaHchopmaTo-
pbl UMEIOT, Kak NPasuno, OTHOCUTENLHO
6ONbLIOE YWCNO BUTKOB, HTO NMPUBOAMT
K 3HAYUTENBLHOW MHOYKTMBHOCTK pacces-
HUS U NORBNEHUIO MEXOBMOTOYHOW EMKO-
cT. Bece BbileykazaHHble $akTopbl He
CambiM NyyiliM 06pa3om BAMAIOT Ha LWK-
poKononocHble ceoictea BY TpaHcgop-
maropa. Noartomy NPUMEHEHWME KOHCTPYK-
UMy, roe oBMOTKM BLINONHEHB HA OOHOM
KONBUEBOM MarHUTONPOBOAE, B LWMPOKO-
NONOCHLIX TpaHcgopMaropax ABNAETCH
noctatoyHo npobnemarmuHsiv,. Oanako
KONbLIEBLIE MAarHUTONPOBOOL! U3 PeppuTa
WK NOPOLLKOBOrO XENEe3a HENNoXo 3ape-
xOMeHaoBany cebs NpyM M3roToBNEHUM
PE30HAHCHbIX (Y3KOMNONOCHBIX) KOHTYpOB
B Pa3fNMYHOro poaa ¢punsrpax.

Xopowas ansrepharvsa T[T — rpaHc-
dopmaTop ¢ 06LEMHBIM BUTKOM (BbINON-

HEH B BMae "BouoHka"). B TaKMX KOHCTpYK-
umsax MexobMoTo4Has eMKOCTE M napa-
3UTHARA MHAYKTMBHOCTE pacCcesHus ceeae-
Hb! K MUHUMYMY, Tak kak OBMOTKW HamoTa-
Hbl Ha OTAENbHbIX PEPPUTOBLIX MArHWUTO-
NPOBOAAX M MOMELLEHb! B 3KPaHUPOBAH-
HbIE OpYT OT ApYra OTCEKW, @ CBA3L MexXay
HUMKU  obecneunBaeT MeTanIM4ecKuin
crepxeHb (kepH). BY TpaHcdopmaropbl
noanobHoro poga MMenT 6onLLWYIO WKWPO-
KOMONOCHOCTL {COTHW Merarepu), C Xopo-
LWKMM NOCTORHCTBOM NapaMeTpoB B NONO-
ce wactor. OpHako M 30EeCk €CTh CBOM
noasoaHble kKamHW. Takve TpaHcdopma-
TOpbl MMEIOT ONPaHUYEHHOE NPUMEHEHWE
npv nepeaaye curtana 6oNbLLLOIH MOWHO-
CTW, TaK KaK B Ka4eCTBE INEMEHTA CBR3N
Mexay OGMOTKAMM MCNONL3YeTCH crep-
XEHb U3 HEMArHWTHOrO Marepuana, npo-
XOASIWMIA  Yepes  MarHMTONPOBOAbI.
Mpw nepepaye uyepes TpaHcdopmaTop
MOLLHOro (necats u Gonee BaTT) CUrHana
NPOUCXOAUT €€ OrpaHu4EeHne Ha Bhixoae.
M yem Bonslwe npegaBaemMas MOLLHOCTS,
Tem xyxe koagduumeHT nepenaym. Oc-
HOBHAS X€& MOLUHOCTL YXORWT Ha Harpes
TpaHchopmaropa. He OGepyCb CyauTb
0 Npu4KrHax aroro acdgexra. Mo Bcein su-
LBUWMOCTH, 3neck TpebyloTCa [ONONHM-
TENBHLIE 3KCMEPUMEHTHI C NPUMEHEHMEM
PasnuyHbIX Marepuanos ons Tpascdop-
MaTopoB. Ha Manbix xe MOLHOCTRX Takue
BY TpaHcdopmaropel UMEIOT BENMKONen-
HbIE NAPAMETPSI.

Ewe opgHa WWpoKO pacnpoCTpaHeH-
Han KOHCTpykuus BY Tpancdopmaropos
— 3TO TpaHchOopMaTopbl C BHELHWM
BWUTKOM, TaK HasbiBaemble "BuHoKNK", Mx
W3roTaeBNMBaOT Ha ABYXOTBEPCTHBIX
{TpaHchniokTopax) unm Tpybuateix dep-
PUTOBbLIX marHuTonposogax. W te w apy-
FME MOXHO 3aMEHUTE HABOPOM U3 KONb-
UEeBbIX MarHMTONpPOBOAOE. HO B Cpeape
pannoniobuTeneii-KOHCTPYKTOPOB 00
CUX MNOP HET EAMHONO MHEHUS O METOAM -
K€ W3roToBneHus NopobHuix TpaHcdop-
MartopoB M, camoe rnasHoe, O Bbibope
MarHMTHOM NPOHULIBEMOCTH €ro OCHOB-
Horo mavepwana — deppura. OgHako
3TO YXE AaBHLIM-A3BHO ONPeneneHo 3a-
pybexHbiMK dupmMamu, Cneuuannanpy-
IOWWMUCA HA EBbiNyCke CPEACcTB paavo-
CBf3W, KOTOPLIE LWMPOKO MCNONL3YIOT NO-
no6Hble TpaHC¢hOPMATOPLI B CBOMX KOH-
CTPYKUMAX — CHMMETPUPYIOLLMX TPaHC-
¢opmaTopax awteHH (6anyHax) Cc pas-
NUYHBIMK KO3dPULIMEHTaMUN TpaHCHOp-
MauuM, EXOAHBLIX M BeIXOAHLIX BY TpaHc-
dopmaTopax yCUAUTENein MOLLHOCTH,
pasnu4Hbix cornacosarensix. JnanasoH
paboumx 4acToT TpaHchOpMaropoB No-
no6HOro ucnonyexus npu pabore Ha Ha-
rpy3ky C nONHLIM COMPOTMBNEHWEM A0
500 Om MOXET QOCTUraTh AECATH OKTAEB,
€ecnu peakTMBHoe CONpoOTUBNEHWE OOMO-
TOK TpaHc¢opmaTopa Ha CAMOW HU3KOWH
paboueir yacrtore cocraenser He Bonee
YETBEPTM OT COOTBETCTBYIOILLUMX Harpy-
304HBLIX MMNeaaHcos. B nporueBHOmM cny-
4ae CHUXAeTcs HuxHAR paboyas yacrota
TpaHcdopmaropa.

MNonpobyem Bnuxe paccmoTpeTs Npo-
LUeCcC KOHCTpYMpoBanus Takoro BY tpaHc-
¢opmaropa. Urak, 4tobbl obecneunTs ma-
NYI0 MHOYKTUBHOCTL PACCEeAHUA M MEX0D-
MOTO4HYIDO €MKOCThL, OBMOTKM cnepyer
CTPEMMWTLCA BLINONHSATL C MANBIM YUCHOM
BUTKOB. HO TOraa He XBaTtuT MHOYKTHBHOC-
TW Ha HW3KOYACTOTHOM y4yacTke paboyero
nuanasoHal? Yeenmyute €e MOXHO, NpK-
MEHMB HEeppUT C BLICOKOI MNK O4EHb Bbl-
COKOWM MarHuTHOW NPOHWULAEEMOCTbLIO.
He 100 v He 400, kak 4acTo MOXHO YCNbl-
warte B 3¢1pe OT "3HATOKOB™, U faxe He
1000, a eiue BLile — He meHee 2—5 Thi-
cav. DupmenHbie TpaHchopmaTopsl, pa-
6oralowme 8 nonoce yacror 1...500 Mry,
BLINOAHAKOTCA Ha GeppuTax C NpoHULIAE-
mocTeio Aaxe 10000. He sepere "sHaTo-
KaMm”, yTBEPXKAAOLWMWM, 4TO Takue $eppu-
Tbl "...He paboTaldT Ha BbLICOKUX 4ACTO-
Tax...". W He HyxHO eMy Tam paboTtaTte. Ero
OCHOBHanA 3afa4a — o6ecneyeHve BoiCo-
KOW WHOYKTMBHOCTM OBMOTOK NpU MMHK-
MaNnLHOM KONWYECTBRE BUTKOB B Hux. [la,
€CTb M B 3TOM CNy4ae napasuTHLIE me-
X06MOTOUHAR EMKOCTb M MHAYKTMBHOCTL
PacCesHUs, HO 3T BENMYUHBI NPU TAKOM
WCMONHEHMK NpeHebpexXUTENnsHO Man.l,
0CO6EHHO EMKOCTE.

KomneHcupoBaTe NapasuTHYO WHAYK-
TMEHOCTL PaCCERHUA NPU HAarpy304HbIX
wmMmnepancax po 500...600 Om npocro.
HocrarouHo NOAKNIOYUTE NapannensHo
0OMOTKE TaKyI0 X€& PeakTUBHOCTb, HO
C OPYrvM 3HAKOM — KOHgeHcaTop. Kom-
NEHCMPOBATHL XE Napa3suTHYID EeMKOCTh
MOXHO, MOAKNIO4UB K O0OMOTKE TOT Xe
KOHQEHCATop, HO NOCNefoBarTensHo C
Heit. Mpaega, Npy wHaweit {pagmonobu-
TENLCKOIA) NONOCe 4acToT 3TO HE OCHOB-

Yucno suTkos | Yucno BUTKOB
RadRewns OM |  nepBnuHOR BTOpPMYHON
obmoTkn obmoTEM
50/50 2 1+1
50/110 2 1,5+1,5
50/200 2 2+2
50/300 2 2,5+25
50/450 2 3+3
50/600 2 3,5+3,5
50/800 2 4+4

Has NapasMTHas peakTMEHOCTL. MNoatomy
KOMNEeHcaumen mMexobmoTONHON emkoc-
TH, B HALLEM CAYHAE, MOXHO M NOXEPTBO-
8aTh. [apasuTHYI0 MHOYKTUBHOCTL pacce-
fIHWSA C AOCTATOYHOW TOYHOCTBIO MOXHO
W3MEPUTE M3MEPUTENEM WMHAYKTUBHOC-
Telt, NepPecIUTAB ee B peaKTUBHOCTL. Fo-
NY4EHHOE 3HA4YEeHWE pPEeaKkTUBHOCTU cne-
OYET 3aMEHWTL HAa OTpUUATencHoe, T. €.
Ha eMKOCTs. Mnn xe npocto nopobpars
KOHAEHCATOP N0 MUHMMyMy KCB.

HainTi peppuTbl C BLICOKOWM MarHUTHOM
NPOHULIAEMOCTLIO (HECKONBKO ThICAY) HE
cnoxHo. Onu B BUae TpyD4aTbix M3nenmi
LIMPOKO NPUMEHRIOTCH BO BCEBO3MOXHBIX
UMNOPTHLIX Kabensax ons 3alMThl OT HABO-
AOK U nomex (WHypbl NUTaHus opUCHON
W AOMALIHEN TEXHWKW, COSAUHUTENbHLIE
WHYPb! LMPpPOoBbLIX ¢HOTOANNAPATOB, MO-
HUTOPHbLIE W KOMMNLKTEpHbIE kabenwu,
USB-yanunutenn 1 T. a.). "Tpybku" ore-
YECTBEHHbIX NPOU3BOOUTENEH OTNMHAIOT-
CH NO CBOMM MarHuTHbiIM CBOWMCTBaM He
B NyHwyro CTopoHy. OAHaKo M HA HUMX NO-
ny4alTcs TpaHchopMaropbl 4OBONBLHO
BbICOKOrO Ka4ecTsa.



lNpw HaMoTke TpaHchopmaropa cneny-
T CTPEMWTBECH MAKCWMAa/IbHO 3aMoNHUTL
BHYTpeHHUiA o6bem "DuHoKNs". 3T0 AOCTH-
raeTcs npumeHexHvem nposopa Gonsworo
CE4EeHUR C PaBHOMEPHBLIM 3anoNHEHWEM
oTeEepCcTHA NMbO BLINONHEHWEM OOMOTOK
KoakcuansHbiM kabenem UnK NUHKWER (Ha-
npyUMep, CETEBLIM LLHYPOM OT NasNbHUKA).
XOpOwuiA BapmaHT — WCNONL30BaTL MR

WEL REIVIEIUNE Swi ANALYDE

L)

ANl =

Puc. 4

HAMOTKW XryT, COCTABNEHHbLIN W3 CBUTBIX
mexay coboit npoeopos MITTM.

B rabnuue nNpuBenEHLl OPUEHTUPO-
BOYHbIE HEMOTOYHBIE naHHuie BY TpaHc-
dopmartopos Ha Tpyb4athix depputax
C GonbLUOKH MarHUTHON NPOHWLIAEMOCTLIO
[4]. Kak Bugno, Beibop no koadduumenty
TpaHchopMmaLmMKy CONpoOTUBNEHMA [OCTa-
TO4YHO LMPOK M COOTBETCTBYET OCHOBHLIM
3HAYEHWSM, WCNONb3YEMLIM B Paguonio-
6utensckon npaxtvke. Mepeuunyio o6-
MOTKY MOXHO BLINONHMUTEL U U3 OQHOTO BUT-

Ka, COXpaHvB Npuv 3T1OM nponopuuu ans
BTOPUSHOK 0BGMOTKK. BTopWaHyIo 0BMoTKY
MOTAKT OBOMHLIM NPOBOOOM WK KOAKCH-
ansHbiM kabenem. KoHel oaHoro npoeoaa
BTOPVYHON OOMOTKW, COBAMHEHHLIV C Ha-
4yanoMm ee Opyroro npoeoga, obpasyer
cpepHiolo Touky oBmotkn. CoepuHue
CPEenHIOI0 TO4KY BTOPUYHO 0BMOTKK C oa-
HMM W3 BLIBOAOB NEPBUHHOR 0BMOTKM,
KpOMe TpaHc¢hOopMaLpm, NOMYHMM U CUM-
METPUPOBaHWE BTOPWYHOM OBMOTKM.

Asropom Gbin UaroToBAEH TpaHchOp-
maTop Ha peppuToEblx Tpybkax oT kabeneit
MUTEHUA NPOMBILLNEHHOW 3NEKTPOHMKM,
npoHvLaemocTs — Gonee 6000. Mepeuy-
Has OOMOTKa COCTOSNa M3 ABYX BWUTKOE
MOHTEXHOrO MpPOBOAA CeYeHueM 3 MM,
BropvyHas — W3 TPex BUTKOB CETEBOTG
WHYPa OT anexTponasnesHmka. Hasvano og-
HOrO NPOEROAA LHYPA COeAWHEHO C KOHLOM
Opyroro Nposoga wWwHypa (3+3 sutka BTO-
puuHOA 06moTkM). KoadduumeHT TpaHc-
dopmaumm — 1:9. MabapuTHas MOLHOCTE
TpaHchOopMaTopa [ocTaroyHa AN\ nepe-
Aa4v MolHocTv ao 1 kBT, Tparncgopmarop
C NOAKMIOYEHHOW K BTOPUYHON 06MOTKE Ha-
rpyakoit 510 Om, Npyu BXOAHOM CONpPOTMB-
neHum 50 Om, umen KCB=1,1...1,28nono-
ce yactor 1,7...26 Mru. KCB nosshuancs
no 1,7 bnuxe k yacrore 38 Miy. NMpw noa-
KNIOYEHUM NapannensHo nepsu4yHoW 06-
MOTKE TpaHcdOopmMaTopa KOHOeHcaTopa
eMKoCTsio 52 N (koMNeHcaums UHAYK-
TUBHOCTKU paccesHus obmorok) KCB Bul-
pasHancs ao 1...1,2 B nonoce 4acTor o1
1,7...42 Ml'u. Ha ¢ororpadpusx (puc.1—
3) noxazaHb! Pe3yNLTaThl USMEPEHWUHA, Bbi-
nonHeHHbx npubopom MFJ-269.

Ha puc. 4 mox+Ho Habnoaats pesyns-
TAT M3MEpPEHMs NapameTpoB TpaHchop-
mMaropa ¢ koadduumMeHTom TpaHchopma-
UMM 1:4, TaKKe U3rOTOBNEHHOTO ABTOPOM
[5]. BropuiHas 06MOTKA COCTOMT M3 OBYX
BWTKOEB KOaKCHMankHOro KEF)EJ"IR, C nocne-
OYIOLLMM NOCNEN0BaTENLHEIM COEANMHEHU-
€M LiEHTPaNBHOro NpoBopna kabens v akpa-
H3 B Ka4YECTEE NONOBMH oBMOTOK. YacToT-
Hblil [nManasoH TpaHcgopmaropa 6es npm-
MEHEHWS KOMMEHCUPYIOLLIMX EMKOCTEH COo-
crasun 1,8...29 My npu KCB = 1,1...1,6.
MNpu nookNio4YeHM K neperqHON obMoTke
KoHpeHcaTopa emKocTsio 43 nd u 10 nd
k sropuynol KCB B nonoce 4acror
3,4...32 My 6ein paseH eoMHWLE, @ B No-
noce 1,7...47 My He npesbiwan 1,2.

W3 Bcero BbILECKA3aHHOrO MOXHO
cAenars BblBOA, Y4TO He cheayer GoaThCs
NpUMEHATL GeppuThl ¢ BONBLLUIOIA MarHUT-
HOW NPOHWLIGEMOCTLIO B CBOMX KOHCTPYK-
umax. Kpome TOro, aBTop CHMTaeT OLn-
B0OYHBIM pEKOMEHAAUMK O NPUMEHEHWUW
B "GuMHOKNAX" GEPPUTOB CMELLEHHBIX 3Ha-
YeHWid NpoHULEeMocTM (Hanpumep,
BYS0+1000HH w T a.).
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@ GP ¢ Tpanamu DL2KQ —
CTauMOHapHbIA BapuaHT

Hrops KapHnayxos (UASOLO), r. Hosocubupck

Mpepnnoxennan DL2KQ — npocras u a¢pdexTuBHan naTnguana-
30HHAR AHTEHHA ANA NYTELEeCTBEHHMKOB, KOTOPAas 3auHTEpeCcoBana
MHOrux papuonioburene#. Ee NnOBTOPRIOT M B CTALWOHAPHOM BapH-
aHre, pewas rakum obpa3oM aHrenHblie npobnemsl moburenbeKomn
pagwnocTaruun. OnbiTOM €€ U3rOTOBNEHHNS M HACTPOHKK RENTNTCS aB-

"PAAUO" — O CBA3U
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PAAMO Ne 3, 2007

TOp 3TOH CTATbU.

eTOM MWHYBLLErO ropa s NOBTOpUN

noxogHeI Tpanoesii GP DL2ZKQ [1, 2]
B CTAaUMOHAPHOM BapwaHTe, HAneKCh,
MO ONbIT ByAET NoneseH Tem, KTO peLumT
MCNONL30BATL 3TY @HTEHHY B AOMALLHKUX
YCNOBUSAX.

OcHOBa aHTEHHBI — yaunuile. A npu-
obpen CeMUMETPOBOE yaMNMILE B mara-
3uHe, a Korga ooMa Mamepun ero AsiuHy,
TO ¥y “yyRa KMTaNCKOM NPOMBILLNEHHOCTH”
oHa okasanace 6 m 30 cm. PekomeHpo-
BaHHOE aBTOPOM YANIMHEHWME HEAOCTAaNo-
LUEM YaCcTH CTaNbHLIM NPOBOOOM, N0 MOE-
My MHEHMIO, HE NPUEMNEMO ANR CTaumo-
HapHoro sapwaHTa. lNpu maneiiwem seTpe
OH BypeT packauvearsCs M NMBo OTBaNMT-
cs, nBOo y HEro HapywuTCs CoeauHeHwe
C OCHOBHbIM MONOTHOM AHTEHHBLI. A Kax-
OB roa NasmTs Ha KpeILWY, NPOSBNAR Yyae-
ca BEpXonasanus (Kpbilla y MeHs windep-
Has), xenaxua He Guino. A pewnn ckom-
GUHMpPOBATE BHOBL KYNNEHHOE YAMNMILE
C yX€& VMEBLWMMCS NSTMMeTpoBbiM, OHO,
XCTaTW, UMeno ANWHy BCero 4 m 5 cm —
BUAMMO, B KMTae Kakue-To apyrue eouHm-
ubl namepenus. Moaromy, €cnu HET xena-
HWR 38HMMATECH YOIMHEHWMEM YAUAMLLA,
npoBepLTE Ero AIMHY NPK NOKYINKE.

Y MeHs kpblwa wudepHas ¢ Nonocoi
METaNNAa, NPUKpbIBaOLLeN CTbiK wudepa
Ha KOHbKE NO BCel ero anuHe. Ans kpen-
NEeHWA OCHOBAHWA aHTEeHHbl § M3roToOBMN
croiiky m3 yronka 50x50 mm (puc. 1)
W 32Kpenun K KOHbKY KPbillK YeThipbM:
6ontamm M10 gnuHoi 150 mm. M3 kycka
TpyBnl AnuHok 300 MM C BHYTPEHHUM OW-
ameTpom 38 MM — No auameTpy OCHOBa-
HUA YOWIWLLA — WM3TOTOBKN ONOPY Ha OCH
(wapHup, cm. puc. 2). B HuxHeln 4actu
Tpy6ul Nnpocsepnun oreepcTue nog Gont
M10. OH sBNRETCS WapHUPHOW OCLIO TPY-
6b! ¥ OOHOBPEMEHHO HE AAET NPOBAMThL-
CH BCTaaNeHHOMY B 3Ty TPyGY OCHOBaHUIO
younula. Ha ocHOBaHwWe yamnuiia B AByX
MECTax HamoTan M30NAUMOHHYIO NEHTY
nns Gonee NNOTHOM ero ¢puvKcauum B Tpy-
6€e. B BEPTUKANLHOM NONMOXEHWK BCH KOH-
CTPYKUMS PUKCUPYETCS K BEPTUKANLHOMY
Yronky CTOMKK NPOBOAOM MNK XOMYTOM.

J[NA NOBLILLEHWA MEXaHWYECKOM YCTOR-
YUBOCTH CTALMOHAPHOrO BAPWAaHTa aHTeH-
Hil HE YPOBHE 4eThIPex METPOE HA0 yCTa-
HOBWTL SPYC OTTRXEK. H MCNONL30BaN Me-
TanAMHeckylo wanby amametpom 45 Mm
(pMc. 3) C BHYTPEHHUM OMAMETPOM, COB-
NagaoLmuM C AMBMETPOM YOMNULLA B MEC-
Te YCTAHOBKM OTTskek. B waiibe npocsep-
AU YeTLIpEe OTBEPCTUR aUameTpom 6 Mm
IR KPENNEHUS K HEM OTTsXEK. WX naroro-
BWN M3 KanNpOHOBOW BEPEBKW OMaMETPOM
3—4 mm, NpeacTaensoilLed coboi nnete-
Hblil KanpOHOBLIA HyNOK (nNnerexve, kak
¥ KOAKCUankLHoro kabens) ¢ Ny4kom Kanpo-

HOBbIX HWTEA BHYTPW. Takas BEpeBka He
TRHETCH laxe Nnocne AoxAas, HoO BCE paBHO
f COBETYI0 NEpen WMCNONb30BaHWEM BE-
PeBKY HEMOUYMTEL — B 3TOM CNy4ae Nepess-
3bIBATH OTTHAXKM HE NPUOETCH.

NONOCKOW MEAHOW ONLIM UK NYXEHON
Meau, XeCTH (MeXay Kpaem Kapkaca 1 npo-
pe3bio). KOHTakTbl AnR NoAnaikm KaTylwex
Tpanos aenawT Tak. C 0AHOW CTOpPOHb! pas-
MELLIGIOT OAMH KOHTAKT (€ro NOAKNIOHaIOT
K NPOBOOHWMKY, MAYLLIEMY BHWU3), 8 C APYron
CTOpOHbI YCTAHaBNMBAKT 3—4 KOHTaKTa,
pacnpenenvs Ux PABHOMEPHO Mo NEPUMET-
pyY kapkaca. Npu HaCTpoHKE NPUAETCH YKO-
PasynBaTh WK YAMHATEL KATYLWKW — OO0Mnosn-
HWUTENBHLIE KOHTaKTLl obneryar aToT npo-
uecc. MaHayanbHO KaTylwky Tpana xena-
TENBLHO CAENATE HEMHOrO L/IMHHEE W NPK-
NasTb HAa CaMmbli KPaWHWA KOHTaKT K yKopa-
4YMBaTh NO MEPE HACTPOMKN B PE30HAHC.
Tpanb! Ny4Lwe HACTPaWBaTL HA HAYAN0
[MaNasoHoB. 3TO MOXHO OENATh C NOMO-
uwsio NP, obecnesns ero MUHUMAaNBHYIO
CBA3b C Tpanom. MNpu ucnoneb308aHuK aH-
TeHHOro aHanusaropa MFJ-259 Tpan og-
HUM KOHUOM NoaknwuarT K npubopy,

Tpanbl n3roto-
BMUN U3 CAHTEXHM-
4eCKOoii NNacTUKO-
goi Tpybbl ana-
metpom 40 mm.
KabBens RG58 wc-
NoNL30BAH CTapOo-
ro obpasua — ¢
NMNOTHOM MEOHOW
ONNETKOW M MHO-
FOXWUNBHBIM UEHT-
pankHLIM NPOBOA-
HUKOM. [lnvHa Kap-
KacoB nns puana-
30HOB 151 17 meT-
pos — 50 mm, ps
Avana3ona 20 meT-
poe — 60 mMm,
AN\ auManaz3oHa
30 merpos -_
70 mm. Ecnu Bbl-
XO[HAA MOLHOCTL
nepepar4mka 60-
| nee 100 By, TO

ANR Tpanoe pua-

nasoHoBs 15
17 METPOB KOaKCHanbHblid kabens nyqwe
B3sTb Gonbwero avamerpa (Hanpumep,
PK75-7-11, PK50-4-11, PK50-9-12),
CKOpPEeKTUpOBaB /IMHY KApKacos.

Ans $pukcaumn KaTylieK Ha Kapkacax
HyXHO, OTCTYNYB OT Kpas 5mm, coenars
cKanonenemM npopesb WWPHHON 5 MM
{puc. 4). Kpait kapkaca cnegyetr obepHyTs

a Apyroi KoHey Tpana "sMcKT” B BO3ayXxe.
Mpwu wacTpoiike ¢ nomowslo MCC unu
TpaHcUBepa (PaCcKpbiT HA Nepeaavy, MoLL-
HOCTb Heobxoammo yBasute oo 1...2 Br)
Tpan NOAKMO4A0T OAHMM KOHLOM uYepes
peauctop conpotueneHus 200...470 Om
K MCTOMHWMKY CUrHana. MameHss 4actory
ICC unu TpaHCUBEpa, HAXOAAT PE30HAHC
Tpana no cnagy HanpsXeHWs B TOYKE CO-
€OuHEHUs pe3ncTopa C Tpanom. Kou-
TPONL Npou3soasT BY BONETMETPOM Mnu
npocreiwnm BY npobHukom (puc. 5).

B moBom cnysae nNpu HAcCTpOMKe Tpan
[ONXEH HAXOAWTHECH HA NEPEBRHHOM CTONE
Ha pacCTOsHUKM He MeHee 30 CM OT NOCTO-
POHHMX NpeaMeToB. lNocne HaCTPONKK He-
06X0AUMO 3adUKCHPOBATL BUTKU KaTYLUKW
Tpana OQHWM CROEM TEepMOYCano4HON
WMBONALMOHHOW NEHTHI M Napoi NNacTUKO-
Bbix cTxeK. [Mpuyem He Haao 3amarbiBaTh
NEHTOR KOHTaKTBI ANR NOANaHKK Tpana
K NPOBOAHWKAM SBHTEHHL! — B CNy4ae nona-
DAaHUR BOAb! MNW KOHOEHCATA NOA Hee Npo-
M30MAET 3aMblkaHue Tpana U ero peso-
HaHCHas 4acTtora cmecturcs. Mpuaoercs
¥OaTk, MOKa BLICOXHET 8opa. Jletom aror
NpoLECcc NP CONHEYHOK NOroae 3aHMMaeT
1...3 4aca, oceHbio — 1...2 Hepenu. Moaro-
My Nyulle BCEro Tpansl 3alMTuTe BOPOH-
KOOBPa3HbIMK  KOSbIPLKaMW, W3roTOBEH-
HbIMW M3 MNACTUKOBLIX BYTHINOK, XECTKMX
6aHOK OT HOrypTOB MNW NONMM3TUNEHOBbLIX
BOPOHOK, OTPE32aB y3Ky0 Y4ACTb BOPOHKK NO
AuameTpy Kapkaca Tpana.

Ecnv Tpan NONHOCTLK 3aKpLIBAETCH
GYTLUIKOM, ANA MEXAHUYECKOW MPOYHOCTH
KOHCTPYKUMK Heob6xoanMo 3adpukcupo-




Bark HWXHIOK YaCTb BYTHUTKM, NPOTKHYB
€€ CnuLamMun "KpecT-HaKpecT” Bokpyr yoM-
nvwa. M obsiaarensHo yoanurte aHumiue Gy-

ITUNEHE NPOPEe3asTCs OTBEPCTUE aAMame-
TPOM YyTh MEHbLUE, YeM MECTO Ha yaunu-
we, roe oH Gyper ycraHoened. Bo spems

cBopkn  aH-

R1 270 o TEeHHbl Heob-
X ) e S (S (R 1l---5  XOOMMO npea-
e * 1 BapuTensHo
SZ VD1 1 : HageTk BCE
rpso7 \ """" TPRIRCI RO
I s 3pipbku. MNo-
Tpan CNe OKOH4a-
C1 R2 22k TenwHOK HacT-
0.1 MK POHKU "
PA1 100 MKA oo
TeHHBI KO-
3bipLkKM  TPa-
R310k foe uKCUpy-
10T Ha KapKace
Puc. 5 Tpana ¢ NoMo-
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BaTbCH CHU3Y U ObiTh 3aKPLITHIM OT Nona-
baHuvs anarv ceepxy. s dukcaumm Tpa-
fIOB Ha yoMNMLLE MX BHYTPEHHOCTL 3anon-
HEHA BCMEHEHHLIM NONU3TUNBHOM (Npu-
MEHSETCA ONA YNaKDBKW annapartypsl 4as
6B3onacHoi TpaHcnopTupoeku). B nonu-

LLLI0 CWIMKOHOBOO repmeTuka. KoHTakTh
Tpara focne NpUNanky K NoNoTHY aHTeH-
Hbl HAA0 3aLMTUTE OT OCAKOB HECKO/b-
KMMW cnosim knest BP12.

MpoTveoBeCH BHINOAHEHL! U3 MBOHOIO
aManuMpoBaHHOro MPOBOdAa OMaMeTpoM
1 MM. Wx gOMKHO BbiTh M0 YETHIPE Ha KaX-
AL guana3oH. B MOBM BapuaHTe (wm-
depHas Kpbilla) OHW pasMewBHs noa
Kpbillel, paBHOMEPHO pacrpefeneHHbIe
B YETHLIPE HanpasneHus. KoHUb NpoTHMBO-
BECOB 3aKperneHs! reo3gamm, 3abutsiMm
B O0CKM KpbiluW. [nWHbL npOTMBOBECOB
ykazaHo B Tabn. 1.

HacTpaueate aHTeHHy yaobHee ¢ nomMo-
WL BHTEHHOrO aHanuaarops MFRJ-259,
HO MOXHO OBOWTMCE TPaHCHMBEPOM, UC-
Monb3ys ero kak uamepurens KCB, nop-
HSB Ero K aHTEHHB W 3anUTaB OT aKKyMyns-
TOopa. Ecnu ecTk NOMOLLHKMK, TO OH MOXET
HaXOAMTLCA B NOMELLIEHVY Y Tpancuaepa
¥ uamepaTe KCB Ha MecTe, a ux 3HaueHus
coobuwate no YKB pagvocesan.

MNocnepoearensHOCTL HACTPOWKK Ta-
Kas. NMoaxMoYaloT NepPBLIA (HMXHWA) Npo-
BOOHWK aHTEHHB! Onanasona 21 M (rpan
aTOro guanasoHa Moka He noaKmIoHaloT)
¥ 006GMBAIOTCA PEe30HaHCa Ha 4YacToTe
21120 'y, [1n9 noBLILLEHWS PE30HaHCHON
YaCTOTHI NPOBO/A, YKOPAa4YMBaIoT uin oben-
BaIOT BOKPYT yaunmia. [1nA ee noHuxeHus
NPOBOA YANUHAIOT, HO 3TO BpAA N NoTpe-
Gyerca — OH B3AT C 3allacoM Mo OMHe,
Monoca NponyckaHns aHTBHHL M0 YPOBHIO
KCB 1,5 Gyper 1,1...1,3 Mlu. Npoeog
DUKCUPYIOT K YOWNMULLY W30NALMOHHON
NEHTOW U KanpoHOBLIMK CTRXKaMu. Janee
NoAKNoNalnT Tpan ouanasoHe 21 MMy
C NpOBOAOM OT guanasoHa 18 M. Crosa
uamepsior KCB ¥ npu HeoGxoaMmocTH
KOPPEKTURYIOT PE30HaHCHYIO YacToTy Tpa-
Ma, pasaBuras WM COBWras ero BWUTKW
u nobueasce, 4TobL MuHuMym KCB crHosa
Gbut Ha yactoTe 21120 klu. Nonoca npo-
flyCKaHusl aHTeHHsl no yposuio KCB 1,5
ymeHslMTes ao 200...250 kly. Janee ne-
PexonsaT K Hacrpoﬁke Ha OguanasoHe
18 MInu. Jo6uealoTcs pesoHaHca Ha 4ac-
Tote 18120 klu TeM B CnocoBoM, kak
W Ha npeabigylwieM guwanasole. MNocne
3TOr0 NOAKMIOYAKT Tpan guanasoHa
14 MIl'u v npoeog, owanasoda 10 MIu.
No KCB koppexkTUpyloT HacTpoiiky Tpana
Tak, yrobsl MuHMMYM Gbin Ha uactote
18120 xTu. NonobHyo Npouenypy NOBTO-
PAIOT U ONs OCTaNbHBIX Auana3oHos. MNo-
Cne HacTPOWKW aHTEHHB! 3aKpennsioT oT-
THXKN (CUNEHO UX HATSTVBATE HE CTOMT).

MNony4eHHLIE MPY HACTPOMKe N2PamMeT-
pbl MOEIro BAPWaHTa aHTEHHL PUBEOEHE
eTabn. 2.

C aerycra no aexabpe 2006 r. ¢ atoi
aHTEHHOW ObUTWM NONY4eHb CReayowme
pPE3yNLTaThi (YMCNO CBA3E U YMCNo CTpaH
no cnucky aunnoma DXCC): wa awanaso-
He 40 meTpos — 427 ceaseii u 65 cTpan;
Ha auana3oHe 20 merpoe — 1143 cesiaun
v 108 cTpal; Ha gwanaaoxe 17 meTpos —
144 ceaam u 62 cTpavn. Ha gwanasode
15 MeTpoe NpakTu4eckn He paboTtaw —
TVI (3anupaeTca MarucTPaNeHLIA TRIBBU-
3MOHHLIA aHTeHHBIW ycunuTens). He-
CKONBKO CBA3e Ha 3TOM OManasoHe A Bce
€ NpoBen — oHa paboTaeT He XyXe, YBm
Ha APYrUX AMarnasoHax.

NWTEPATYPA

1. Tonvapenxo M. GP pnn nyTewecTsmi
v He Tonbko. — Pagwo, 2007, Ne 2, c. 66—68.
2. hittp://www.di2kq.de/ant/3-34.htm.

Pegaxktop — C. Hexpacos, ¢oT0 — 88T0DE
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3a pybexom

SSB MuHu-TpaHcuBep

Ha amana3oH 40

ONLCKW KOPOTKOBONHOBUMK AHOXER

Axevexk (SPSAHT) paspaboran nve-
cnoxHbin SSB TpaHwcusep, npenHasHa-
YeHHelid ans pabote QRP B gwanasoxe
40 meTpoB. KpaTtkoe onucaxwe 3T0ro
TpaxcuBepa TMpuWBeOeHO B  CTarke
"Minitranceiver SSB na pasmo 40 m”
B XypHane "Swiat Radio” (2006, Ne 11,
5. 42—45). Ox cobpax Ha Tpex MUKpoCXe-
Max M LWECTW TPAH3UCTOPax 1 pa3MeLLaeT-
cA B kopnyce pasmepamu 170x170x60 mm.
CxemMa OCHOBHbIX Y3N0B 3TOr0 TpaHcuse-
pa (6e3 Y34 v ycunutens mMoWHOCTU ne-
peparyvka) npuBeneHa Ha pmc. 1.

MEeTpOB

Ta MUKpocxemel — 12 MIW, 410 1 No3Bo-
NAET UCMONL30BaTh €e B PaAMO4acToT-
HOM TpakTe TpaHCuBepa Ha Amuanas3oHe
40 meTpoe. Cnenyer cpasy OTMETWUTb,
yto y TBA120S 1 ee nonHbIX aHanoroe,
NOMMMO YNOMSIHYTLIX Bhilie GYHKLUWO-
HanbHbIX Y3M0B, B TOM Xe Kopnyce ume-
IOTCS eLle OOWUH He OTHOCHALLMIACH K HUM
TpaHaucTop, a Takxke crabunutpou. OTe-
YEeCcTBEHHLIA aHanor 3TOW MUKPOCXEeMb
K174YP1 He mMmeeT 3TUX AONONHUTENb-
HEIX 3nemeHTOoB. NOCKONLKY 3TU TpaH3u-
CTOPL MCNONL3YKTCS B TpaHCuUBepe,
To npaMan 3amena UL1242 unu TBA120S

Ka. Yepe3 BXOAHOW NONOCOBON DUNLTP
LEC27C26C25L5 curHan ¢ aHTeHHsl no-
[aeTcs Ha oAuH u3 Bxopoe BGanawcHoro
cMecHTens Myukpocxemst DA1 (BeiBOL 7).
Bropoi ero exof (BeBog 9) coeavHeH No
BbICOKOIA yactore ¢ ob6WwuM npoBOAcM
yepe3 koHpoeHcarop C6. Hanpsxexuwe
reTepoavHa nogaeTcs Yepes BoiBog, 14
Ha YCUWIUTENMb MUKPOCXeMbl W Aanee no
BHYTPEHHUM CBH38M MUKPOCXEMb Ha
6anaHcHbiA ee cMecutens. HeoBxopm-
MOE CMELLIeHUe Ha Bx0Oe yeuwnutens 3a-
paetca C ero Beixoaa (Bsieog 13) wepea
pe3uctop R1.

BbiBOA, 5 MUKpOCXeMbl — ynpaBneHve
BHYTPEHHUM arrexoaropom. B pexume
npuema Ha kavog auwona VD1 nopaercs
yepe3 pesuctop R22 nonoxurensHoe
HanpsxeHue, OUOA, 3aKPbIT U ycuUneHve
MUKPOCXEMbI MaKCUMaNLHO.

C Bwixoga cMecutens (BwiBog, B) cur-
Han MY nogaetcs Ha GWILTP OCHOBHON
cenexumn ZQ1 (puc. 2). Ox npenctaens-
er coBoi YeThpexKkpUCTaNbHLIA KBapue-

C1,C05,013,022,038, C43, 0%% 0,047 MK

re 100 —HED ger 100 €7, C10, C16, C17,C21, C31 0,022 MK _
es] |+ T Ro06B0__ +126(1X) RI0 | CI9OIMK  ppp - Lt
L S 5 pood Lo A== T T
CB ﬂggn gfr'l =L C14 10K 27K ] [5 T o Y0 MK
fﬂg ‘:m e f?.him = R22 3 3K+128 (RX) a1, D42 I
os I-/* €9 1500 13 UL1242 P ml
i3 geox L1 o~ g il E'{ R26 680K g 01 m
L4 A1 Ugjmmss. [0 DA
2200 | |[y415 SSip e 1 res |2
.dl_‘ 1M 7 oz l_ ™ oo - K YHY
7| 5 | 1000 zar G 47K
- Rt EBOK 7 R =13 I
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B panuo4acTOTHBIX KACK3Aax TRaHcu-
Bepa WCNONb30BaHbl OBE MUKPOCXEMbI
UL1242 (TBA120S), npenHasHavyeHHbIe
ana ycunewus MY 1 perexktuposaHus
3Byka B TeneBn3opax U YKB YM paauo-
npueMHUkax. Mukpocxema copepxur
YCUAWUTENE NPOMEXYTOMHOR 4HacToTel
curHana v OBOWHON BanaHCHLIN CMecu-
Tenb, UCNONL3yeMbiid B aeTekTope YM
curHana. MakcumansHas paboyas 4acro-

Ha K174YP1 (6e3 eBepneHus AByx Aonon-
HUTENbHLIX TPAH3UCTOPOB) B AaHHOM
cnydae HeBoamoxHa, Crabunurpots
B TPAHCUBEPE HE MCNONL3YIOTCSA.

B pexume npuema CUrHan ¢ aHTeHHb
nocTynaeT Ha PerynaTop ypoBHA — ne-
pemMeHnHbit peauctop R37. BrnioueHHbe
BCTpEeYHO-napannensHo auoas VD3 wm
VD4 3awmualoT BXon MUKpocxems: DA1
OT NOBPEXAEHWUA CUTHANOM nepenaryun-

Bhili GUNETP NECTHUYHOro TUNa. Pabovas
vacrora ¢punsrpa — 4096 xMuy.
OTOUNLTPOBAHHLIM CUrHaN MPOMEXY-
TOYHOI 4aCTOTh NOCTYNAET Ha GanaHCHbIA
CcMecUTeNs MUKPOCXeMbl DA2, a Hanpske-
HWe BTOPOro retepoavHa — Ha ee ycunu-
Tens {Kak U y Mukpocxemel DA1). B pexume
npyYemMa y 310l MMKpPOCXBMBI UCNOMb3yeT-
CHl yNOMWHaBLLIWACS B Ha4yane CTatby O0-
NONHUTENbHLIA TpaxaucTop. Yepes PBY
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{L2, C21) curHan asyKOBOA 4acCTOThI NOCTY-
nNaer B Uenk 633kl 3T0ro TpaH3uCTopa (Bbi-
BoA 4). Harpyska B Lenv ero konnextopa
{BiBOg, 3) — peaucTop R29, a cmellenve
Ha 6a3se co3naercs uepes peaucrop R30.
JvuTTep 3TOFO TPaH3NCTOPa BHYTRW MWK-
POCXeMbI COeAHeH C oBWuM NPOBOAOM
{Bbison, 1). Yocunenuwid cursan 3sykOBOW
YACTOTHl NOCTYNAEeT Ha BbIXOAHOM YHY ve-
pes perynarop rpoMKOCTU — fMepemeHHbIA
peavcTop R36. BuixOaHOI YyCWIUTENb Bbi-
nonHeH Ha Mukpocxeme UL1498.

B pexuMe nepeaayuv CUrHan 3syKOBOW
4acTOThl NOCTYNAET Ha MUKPOPOHHDLIA yCu-

NUTENb, BLINONHEHHEIR HA AONONHUTENLHOM
TpaxancTope Mukpocxemsl DA1, a ¢ vero —
Ha BanaHcHbIA CMECHTENb 3TON MMKDOCXEe-
Mbl. BanaHcMpoBky CMeECHTENsT OCYLLeCTB-
NAKT NOACTpOEYHbLIM pe3vcTtopom R15.
Mpw nepegaye BbIBoO 5 MUKPOCXEMbI CO-
e0MHEH Yepe3 NOACTPOEYHbLIA pPe3ucTop
R23 ¢ obuwwm nposonoM. PerynvpoBKOW
JTOr0 Pe3ncTopa yoTaHasnmealoT Heobxo-
OVMBbIA YPOBEHB BHIXOAHOIO CUrHasia.
Npoigs Yepe3 ¢WNLTp OCHOBHOW Ce-
NEKLVK, CUrHa NePEHOCHUTCS Ha pabouyio
yacToTy Mukpocxemoi DA2. BanaHcupos-
Ky ee CMecUTEeNnsi OCYLUECTBNSIIOT NOACT-
poeyHbIM peancTopom R27. C Bbixopa Mu-
kpocxembl DAZ2 cwurHan ycwnvsaercs
TpaH3ncTopom VT1, B KONNEKTOPHOM Lienu
KOTOPOro UMEeeTCs MNonocoBoRn GUNLTP
L10C45C46C47L11. Npowepgwnin Hepes
HEro CWUrs{an NocTynaer Ha ycUnurens
MOLLHOCTH TPaKTa nepeaaqu.
O6pasuoBbIil reHepaTop Ha 4YacroTty
4086 kIy BeINONHEH Ha TpaHaucTope VT3.
ToyHoe 3HaYeHWe ero 4YacTOThl YCTaHas-
NUBAINT NOACTPOEYHBIM KOHOEHCATOPOM
C34. l[evepaTop NIaBHOro aManasoHa Co-

Gpax Ha TpauaucTopax VT2, VT4. B Hem
UCMNONL30BaH NbE30KEepaMUHEeCKUd pelo-
Hatop Ha 4actoty 3 MIu. MNepemenHbiM
koHpexcaropom C41 ero 4acroty yaanochk
uameHsaTs NpubnuaurtensHo Ha BO kT,
obecne4veas paboyuii AMana3oH TpaHcu-
sepa 7020...7100 xlMu. Hanpsxexwe nura-
HWUA reHeparTopos cTabuNanpoBaHo MUK-
pocxemoii DA3

CurHansl ¢ BLIXOOOB TeHEpaTopoB
kommyTUpyeT pene K1. MNpu npueme wa
mukpocxemy DA1 wepe3 koHTakTel pene
nocCTynaeT HanpsAXeHuwe reHeparopa
MNaBHOro Auanas3oHa, a Ha MUKPOCXeMy
DA2 -— obpa3yoeoro reweparopa. Npu
nepeaaye OHY MEHSIOTCS MECTamu.

Ynpasnenwve “npuem — nepepaya’”
ocywecTenser pene K2 (Ha pycyHke He
nokasaHo). NPy HaxXaTUKU Ha TAHFeHTY OHO
cpabaTbiBaeT U 4epes KoHTakThl K2.1 no-
[aeT HanpsixeHwe nutaHus wa pene Ki
B LEnb YNpasneHns YCHUNEHWEM MUKpPO-
cxembl DA1 1 Ha kackaabl, UCNONb3YeMble
TONBKO NPW NepeaaYe.

Peaaxtop — C. Hekpacos, rpagwixka — K0, Anapees

Y3en paccTpouku B reHepartope

r4-102

Ipuropwmii KCEH3 (UR4MU), r. Cesepogoneyk Jlyranckoi obn.,

Yxpanna

Bra nopaborka npubopa oOkasanachk
NONe3HoI Npy UCCNeaoBaHUn aMnnu-
TYAHO-YACTOTHRIX Xapaktepuctuk LC-
¥ KBAPUEBbIX (GUNBETPOB, @ TAKKe Npn UC-
nonbL308aHUKM reHepaTopa B kadecTse re-
TEPOAMHA KOHTPOJILHOMO npuemuuka. Ne-
pegenka He CnoXHas, HO TeM HE MeHee
TpebyeT akKypaTtHOCTU NpU BbiNONHEHWM
paboTbl.

HENW U YCTAHOBWUTL B8 Ha 3aaHeih naHenn
Kopnyca reseparopa. B ocsoboavsweecs
OTBEPCTUE YCTEHOBUTL MNEPEMEHHLIN pe-
aucTop R2 v pAaOM C HUM — U30ONUPOBAH-
HYK) MOHTAXHYK CTOIKY.

Co CTOpOHBI HWXHEW KpbitkK M4-102
CHATH KPBILLKY, 3aKPBBALLYIO 38A3I0LWWA
rexeparop (3I), v B ero kopnyce co cTo-
PpOHLI nepexnodarens "Mybuxa mopa. %"

Rl HapesaTbk peswby nnu
r'3s sgpx ls%o IS¥5755 M6 (puc. 2) b sasvcumoc-
[/

"——l 3N (K C42 T4-102) ™ OF TUNOpa3Mepa UMelo-
KC38 = Werocs NpOXOAHOID KOH-
ry-102 & ﬂlg,’fg E nerncaropa C2. BuyTpwn

5R0K 3 I(BIQEF i T P kopnyca 3 cmoHTUpOBaTL
_{E_I_gi__.___J Hopnyc 3r
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S I3 [Rz 332
gm _ﬂ g §:§_~ Z : ho 3 £3
S8 MiAT 2 SEL|. o wr 06,
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Py S Kopnye 31 s B — —
c.2 flepedurA nanens r4-102 ""ﬁ"'

Cxema y3na paCcCTpoikn nokasaHa Ha
puc. 1. KoHgencarops C1 —KT, K, C2 —
KTN; C3, C4 — KM; nepemMenHbiil pe3auc-
Top R2 — CN4-1, CN3-9 ¢ OCki0 aonHHOA
12...15 mm.

PaboTy BLINOMHAIOT B CREAYIOWER No-
CNeaoBaTBNBHOCTU:

CHATHE BEPXHIOID U HKHIOK KPbILLKN
kopnyca reHepatopa r4-102. Odemontm-
POBaTb KNemmy 3a3emMNeHUs, HaxoaaLLy-
KOCH B NEBOM HMXHEM YrIy nepeaHeit na-

Puc. 3

LEeTanu yCTPOWCTBa HaBeCHbLIM cnocobom,
WCMONb3YR BLIBOAL NepPeMEHHOroO Pe3uc-
Topa R2 M NONONHUTENBHYIO MOHTEXHYKO
cToiky. OGWuWiA NpoOBOA, YCTpOWCTBE —
MOHTaXHbIA NeNecToK, YCTaHOBNEHHBIA Ha
kopnyce 3I pRaoM ¢ KoHgeHcatopom C2
{(pmc. 3). JleBuiii NO Cxeme BLIBOL, KOH-
newcaropa C1 npynasite K nepexnioyare-
A0 NepBOrc Auana3oHa reHeparopa
r4-102, kak noka3aHo Ha puc. 3.

Hanpsxenue nutanus Aons  yana
(+12,6 B) MOXHO B3ATH C NPOXOLHOrO
koHpeHcaTtopa C42 (oboaHayveHue co-
rmacHo cxeme B Gpowiope "TeHepatop
CUrHanoB BbICOKOW HacToTel M4-102. Tex-
HMYECKOE ONWCaHUE W WHCTPYKUMA no
akcnnyarauuu™), pacnonoXeHHoro Ha
3aaHel crexke kopnyca 3 Kpbiwky 30

YCTAHOBWTL Ha MECTO.
Yacrora HacTpOMKM
revepaTopa, Kl Paccrponka, kl'y

950 0,45

1500 1,75

3500 10.2

7000 18,14
14000 22,88
21000 16,55
29000 45,54

C nomoLusio UM poBOro YacToTomepa
NPOM3BECTH KOPPEKLUMIO 4acToThi 334al0-
Lwero reHeparopa. [\ 31oro Npu CHATLIX
KpbILUKaxX ¥ 3anHell NaHenw reHeparopa
T4-102 OTBECTU B CTOPOHY (HWYETO HE OT-
naveas} Nnarty NCTOYHUKA NUTAHWA reHe-
paropa, OTBUHTUTL 330HI0K KPbLILLIKY KOp-
nyca 3 U, TeM CambiM, OTKPbLITEL AOCTYN
K NOACTPOENHbIM KOHOEHCaTopaM. Bro-
YUTb FEHEPATOP W JaTb eMy NPOrpeTbLCs
30 MyH. YCTRHOBWTL OBWXOK NEPEMEHHO-
ro pe3ucTopa R2 B cpegnee Nonoxexue
M NOACTPOEYHLIMUA KOHAEHCATOpamWu 3a-
[AaoLWero reHeparopa OTKOppPeKTVPoBaTL
4YACTOTY N0 OCHOBHOW LLIKAaNe reHeparopa.
B o6paTtHOi NocneaoBarenbHOCTH ycTa-
HOBUTb BCE HA MECTO.

Bwanason paccTpoiikv reHeparopa 3a-
BUCUT OT EMKOCTM KoHAeHcaTopa C1 v tu-
ria yCTaHOBNEHHOIo Bapukana v, B 3aBUCH-
MOCTH OT BuiBpaHHoii 4acToTel, Byner pas-
NWYHLIM. Pe3ynbrarikl aBTOpCKOro Bapu-
aHTa Nepeaenky NPy ykasaHHbixX Ha CXxeme
HOMUHaNAax NpUeeneHsL B Tabnuue.

TNMpumeuarine pegaxyun. Tepmocra-
GiisHan Touka crabuwmiipona [B18E coor-
Bsercrayer Toxy 10 MA, NOSTOMY LENecool-
PasHo ycTanoauts peawctop R3 ¢ conporus-
nevuem 300 Om.

Pegaaktop — C. Hexpacos, rpagwwa — K. AHapees
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PAOMO Ne 3, 2007

Ctabunusatop HanpaXeHus
AN NUTAaHUA paanocTaHuum
Hrops HEHAEB (UA3WIA/3), r. MockBa

Mnome crayuoHapwble, a tem 6o-
nee Hocvmeie YKB YM u Cu-Bu pa-
Avoctadumm paborocnocobHbl B cpas-
HUTENLHO BONLLIOM MHTEPBANE U3MEHE-
HUS NUTAIOWEro HanpsxeHus. Npy aTom
ans obecnevyeHns MakCMManbHOW Aanb-
HOCTW CBRI3W B pexuMe nepenasv Ha-
NPSXEeHWe NUTAHUS XenatenbHo MeTb
MakcumanbHbiM, Tem 6Gonee, 4TO Npu
60nbuUIOM TOKEe noTpeBneHns 4acTb ero
TEpPAETCHA Ha COEAMHWTENbHBIX MPOBO-
nax. B pexuMe npuema HanprxeHwe
nMTaHua MoXeT BbiTh M MeHbLLE, TaK Kak
YYBCTBUTENLHOCTL NPUEMHWKA NPU
3TOM He YXYALWTCH, 8 BOT HAarpes pa-
avocTadumy ymedbiumntes. C atoi ue-
N0 paguonobuTeny NPUMERSIT 6NoKu

VTl KTBIBEM 147

MaKCMManbLHO W ero ycTaHasBnuMBaT
noacTpoeyHsiM pe3auctopom R2. Korpa
Tpaw3avcTop VT2 OTkpwiT, Hanpsxeuwe
MWUHMMANLHO, CTeneHb ero yMeHblue-
HWA YCTaHaBNWBaloT NOACTPOBYHBIM pe-
3uctopom R4. B pexume AexypHoro
npwema, koraa pagwoobmeHa Her,
Tpax3ucTop VT1 3akpbiT Mnu Yepes He-
ro NPOTEKaeT He3HavYNTeNnbHbIA TOK, TaK
kak 6onblwan YacTb ToKa (oo 1,5 A) npo-
Tekaer uepez wmukpocxemy DAL
Mpw aTom koHTakThl K1.1 pene K1 pazo-
MKHYTB M KOHpeHcatop C2 3apsxex
NPakTM4eCKW A0 BLIXOOHOIO Hanpsaxe-
HWs crabwnuaaropa. TpaHauctTop VT2
OTKPHIT, ¥ Ha BbiXoge crabunuaaropa
MUHUMaNLHOE HanpsaxXeHue.

B R ——

A Beoinpsa- _|+ 1

HUTE T 100 mix

- X258
DAl KPI4ZEH1Z

Puc. 1

MUTAHUA C PYYHOW PeryfupoBKOA Bbi-
XO[HOro HanpAXeHWs, 4YTO He Bcerga
yAobBHO.

HanpauwmwveaeTcs BuiBOL, HT0 Ans YKB
HYM n Cn-Bu pagnoctadumii xenarenb-
HO UMETb BNOK NUTaHWMA, BBIXOAHOE Ha-
NpAXeHre KOTOPOro WaMeHAnock Gwl
aBTOMAaTUYECKW, B 3aBMCHMMOCTH OT pe-
X1Ma ux paborel. BHUMaHWO uiTatenein
npennaraeTcs Bapwadt ctabunnaartopa
HanpsxeHWs Ans takoro 6noka nura-
HvR. Ero cxema nokasaHa Ha pumc. 1.
OcHOBOW YCTPOWCTBA ABNAGTCA WHTEr-
panbHbiit cTabunuaarop HanpsxeHus
DA1. [ing yBennyeHns mMakcumansHOro
TOKa Harpy3xku seeaeH TpaHaucTop VT1.,
TpauaucTop VT2 cnyXuT KOMMYTaTo-
pomMm. Ha n3MeHeHve TOKa Harpys3kv pe-
arvpyet pene K1.

BuixooHoe HanpsxeHnwe crabunuaa-
TOpa 3aBWCHUT OT CONPOTUBNEHWA pe3n-
cropoe R3 v R2, R4. Koraa TpaH3aucTop
VT2 3aKpbiT, BBIXOAHOE HaNpaAXeHwe

P
+ K paduo-
R3 RE* [ R7 p
530 Wim Wis |§ cmaryun
7 C3
@9 HL1 100 mMKrx 258
ANIOTT
Re 1 A11

= 2" 100mKx258

MUmMMme
K Vrt Py

Puc. 2

Mpw nepexope pagMocTasHuvv B pe-
XXMM nepenayu yeenuyurcs notpebnae-
MbI TOK, TpaHaucTop VT1 otkpoercs
v cpaboraer pene K1. Yepe3 ero 3amk-
HyTble KOHTaKTel K1.1 n peawcTtop R6
6LICTPO paspsauTcs kKoxwpeHcatop C2,
TpaHaucTop VT2 3akpoeTcs v Ha Beixoge
crabunuaaropa ycTaHOBWUTCS MaKCu-
ManbHOe  BbiIXOOHOE  HanpsixeHwe.
Mpw nepexone B pexnum NpuemMa KOHTak-
Tbi pefie pas3oMKHYTCA W KOHOEeHCartop
C2 Ha4yHeT MenNeHHO 3apsaXarbes Yepes
peauctop R5. Noatomy HekoTopoe Bpe-
MA TpaH3ancTop VT2 Gyner 2akpeiT, @ Bbi-
X0AHOe HanpsXeHne OCTaHeTCH Makcu-

ManeHsiM. Ecnu pagvoobmed 6yner nH-
TEHCUBHbIM, T. . paguocTtaHums Oyper
4acTo NEepexoamTs B PEXVM nepenayu,
TO KOHTaKTH pene 6yayT 3amblKaTbCs
YyacTo, konaexcatop C2 He 6yner ycne-
BaTb 3apaaMTeCa v TpasaucTop VT2 oc-
TEHETCA 3akpuiThiM. MNocne nepexoga
B AEXYPHBLIA pexum kKoHupeHcatop C2
3apsaWTCH NONHOCTLIO, TpaHancTop VT2
OTKPOETCH M BbIXOAHOE HanpsixexHwe
cTabunu3aTopa yMeHbLIUTCS.

B yCTpORCTBE MOXHO NPUMEHWTH
cnenylwwve gevanu: Tpadauctop VT1 —
KTB818BM, KTB18I'M, VT2 — IRLL2706,
IRFL4310 B kopnyce SOT-223 wnn
IRF7109, IRF7341 B xopnyce SO-8,
MOXHO Takxe npuwMmesnTs Bonee pac-
npocTpasernHuie IRF510, IRFB40. Cee-
Toguon —nwboro Tuna ¢ pabo4Mm TO-
koM 5...20 MA. OkcngHbie KOHREeHCaTo-
pbl — cepun KS0 unu aHanorvyHbie M-
nopTHbie. MNOCTOAHHBIE PE3VCTOpPLl —
P1-4, MNT, C2-33, noacTtpoeyHble —
cepwin CNO, CN3, CN5. Pene K1 npu-
OeTCA W3roTOBMThE CaMOCTOATENbHO.
JANns 37T0roc MOXHO NPUMEHWUTH FTEPKOH,
Hanpumep, ot pene P3C44, PI3C55, Ha-
MOTaB noBepx Hero oBMOTKY, KOTopas,
B 3aBMCUMOCTH OT HYXHOr O Toka cpaba-
THIBEHWSA, MOXET COAepxaTbk OT He-
CKONbKWX eauHWL 00 AECATKOB BWTKOB
n3onuposakwHoro npoeoga. CeveHwve
npoBoAa ACNXHO COOTBETCTBOBATL TO-
Ky, norpebnseMoMy papvocTaHuven.
Ans M3roTtoeneHvs pene MOXHO BOC-
NONL30BATLCH PEKOMEHOauMsSMU, npw-
BEAEHHBIMKW B cTatbe "MHOWKATOP npe-
pensHoOro toka” {"Paguo”, 2005, Ne B,
c. 57).

HanaxwBanuwe crabwnusaropa npo-
BOAST B chenywweid nochepnosarefs-
HOCTW. BuiBoAw xoHpeHcaropa C2 epe-
MEHHO  COBOUHRAIOT  NEepeMbIuKOR,
W NOACTPOeHHBIM pe3aucTopom R2 yora-
HaBAWBAIOT NOBLILWEHHOE BLIXOAHOE Ha-
npsxeHve, Heobxopumoe B pexume
nepegasv. 3areM 4vcno BUTKOB 06-
MOTKW pene NnoabupaloT TakuM, YToOLI
ero KOHTaKThl 32MbIKaNUChk NPV BKAIO-
YeHUW panuocTaHuuKU Ha nepepavy
W pasMbiKkanvcb NPU NEPEXOAE B PEXUM
npuema. YaansiT nepemuiNky 1 B pe-
XUMEe npvema, nocne 3apsakn KOHOEeH-
catopa C2, noacTpoeYHbiM pPe3ncTo-
pom R4 yctaHaBnusalT NOHWXEHHOe
BBIXOAHOE Hanpsxewwe. Bpems, B Te-
YeHWe KOTOPOro NOBLILWEHHOE BbIXOA-
HOE HanpsXeHue yaepxvBaeTcsa nocne
nepexopa paguocTaHumy B pPexum
npuema, ycrtaHaBnueawT noabopom
KoHgeHcaTopa C2.

Ecnu HET BO3MOXHOCTW WKW Xena-
HWA W3roTaBnuearb TOKOBOE pene,
1o crabunwaarop cnepyer anopaborars
B COOTBETCTBUU C puc. 2. Konnektop
TpaHancTopa VT1 noaknioyvaoT K BhiXO-
Ay crabunuaaropa, a B3aMeH KOHTAKTOB
pene K1 Bknwuawt TpaHavcrop VT4,
Npu yBennuesvn notpebnsemorc pa-
AWOCTaHLMEeN TOKa OTKPOETCH TPaH3Uc-
Top VT3, a BMecTe ¢ HuM ¥ VT4, KoH-
nedcatop C2 6yneT pa3spsaXaTbes.
B aToM cnyvae ¢pyHKUMWN KOHTAKTOR pe-
e BeiNoNHAeT TpaHancTop VT4,

AHanorv4HbiM 06paszomM MOXHO O0-
paboTaTte yXe vMelowmecs 6no0kn nu-
TaHWA.

Penaktop — C. Hexpacos, rpadwke — K. Anapees



CNOPTUBHASR ANMMAPATYPA

ABYX3NEMEHTHASA

AHTEHHA

HA OUATNA3OH 80 M

OnucbiBaemaR KOHCTPYKIHA ABMNAECH
pe3ynbTaTOM MNONLITOK @BTOPOB CO3AATh
antenny, 0o06nagalollyl0 BCeMH MpeHmy-
WECTBAMH NETBEPTHBOIHOROIO PEPTHKAN b~
HOrO H3Y4aTeNs H NHILEHHYI0 OCHOBHOTO
€ro HeaoCTaTKa — Mano# HBHOCTH
NPH BHYTPHKOHTHHEHTANLHLIX paaHOCEA-
afx. Ona (cM, pHC. |) COCTOHT M3 AKTHB-
HOTO SNEMEHTA -— 4eTBEPTbBOJHOBOrO
BEPTHKANLHOTO H3AYYaTens Ha RHaNasloH
80 M H NACCHBHOTO 3EMEHTA — TPEYroab-
HOR paMKy © nepHMeTPOM, BNHIKHM K AAH-
He poaHb. Bepxuw#t yroa pamkH sakpen-
sed B6au3H aKTHBHOTO suemeHTa. Ilnoc-
KOCTh PAMKH 0fpa3syeT ¢ NoC/egHHM yroa
30...45°.

[uarpamma Ranpap/eHHOCTH BEpTH-
KaabHO NONAPHIOBAHHOR paMouxofi au-
TeHHH ¢ nepHMeTpoM, GAHSKHM K AAuHe
BO/IHbI, HMEET HEepPABHOMEPHOCTh OKOJO
3 0B B ropn3OHTanbHOR NJIOCKOCTH.
MakcHManbHbifl Yron H3NYHEHHR B BEpPTH:
xansHoR naockoctk pasen 30° [I, 2]. Ec-
JIH RIOCKOCTS PAMKH HaXOAHTCA MO YrAOw
He menbliHM 45..60° k semne, wepasHo-
MEPHOCTh [HarpaMMsi HafpasJeHHOCTH
YMEHbILACTCH, 8 YTO HATY4eHHN B BEPTH-
KanbHOR MJIOCKOCTH pacTer.

TaxHm ofpa3oM, o6BLeaHHHB YeTBEPTh-
BONHOBWA BEPTHKANLHLA  H3NyvaTens,
HMEIOUIHR MAKCHMYM K3NYYeHHS B BEPTH-
KanbHOR NAOCKOCTH NOA YriaMH OKono
20...25° ¥ HEKNORHYyl0 paMKY, 0Ka3anoch
BO3MOMKHBIM NONYYHTh AHTEHHY € Ana-
rpaMMoOR HanpaBIeHHOCTH, N0 OUEHKAM
KoppecnoHaenTos, GaH3IKOR K Kpyrosof
(HeckonbKO BHITAHYTE B HanpaeieHHH
NEPREHANKYARPHOM MJIOCKOCTH PaMKH).
Mo 3¢ $eKTHBHOCTH OHE NPEBOCKOAHT HeT-
BEPTLBONHOBLIA BEPTHKANBHLIA H3nyua-
TeNb KaK NpH GNHKHHX, TAK H NPH Ranb-
Hux QSO.

BepTukanbibiR  W3Ay4aTeNs BbiCOTOR
18 M BLINO/IHEH H3 MIOPANIOMHHHEBIX TPYD
nuameTposm 50, 40, 12, 10 4 8 MM pannoft
cooreetcTherno 3, 3 (no aBa oTpeaka),
2, 3 v | m. Ero BepxufR vactb AAHHOR
6 m — cBOBOAHOCTORULAN, NOSTOMY TOM-
WHHA CTEHKH Y TpyG aWamerpom 12, 10
H 8 MM f0MKHE ObiTh HE Mehee | mm. Ha
ypoBue 12 M K HEMY NpHKpenJeHb yeTnpe
NpOBOAHHKE (H3 HW3OJHPOBBHHOTO MHOrO-
MHNBHOTO MEAHOTO NPOBOAA AHAMETPOM
3...4 M) anunoft § M, HMEIOLHE HAneK-
HH 9EKTpHUYECKHA KOHTAKT C HanyvaTe-
nem. IlnR ynoBcrpa HacTpofikH aHTeHHb
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S/IEKTPHUECKAR LAHHA BEPTHKANLHOTO H3-
Ayuatens Buifpana Heckoabke GoJbueft
Tpebyemoh (geaouam:uaa 4acToTé OKOJIO
3,25 MI'u). Ero satem ykopauHsawoT (no-
OHBalOTCR pesosancroRt yactots 3,6 MIu)
noactpofikofi MOCAESOBATENBHO BKIKYEH-
HOTO C HHM KOR/IEHCATOpPA B COrnacyo-
wem yctpoRcTae.

Tpeyroabhasn paMka BHIOAHEHA H3 aH-
TEHHOTO KanaTHKE. MOMHO ngﬂuenm "
npefBapHTeNbHO  BHTAHYTWR  nposoa

OB-2 ceyenreM He Gonee 2 mm. Mexon-
Wasi JIHHE paMKH — oxoao A. Yrobw
anTensy Obno ynofuee HacTpaHBaTh, ne-
pHMETp PAMKH GEPYT MEHBILE, 8 SNEKTPH-
HecKylo IAHHY NoaGHpaKT, perynHpys
wneftd [3]. Ero Haroraeanpaior H3 aByx-
nposoanof akuus KATB. Mox#o Henoab-
30BaTh K cetegoft nposon [TI1B, xoropuif,
KAK 0Kasa/ 0ch, HMEeT BNONNE NPHeMeMbie
XapaKTepPHCTHKH Ha yactotax go 5 MrIu.

Ha pHc. 2 nprBegensl cxembl ysnoa

COrNAaCOBaHHA aHTEHHH ¢ (Haepom. Tlep-

Bulfi {pHc. 2,8), Henoab3yemuil NpH noaa- -

4e NUTaHHR no 75-omMHOMY Kabenio, Gonee
LIHPOKONOJNOCEH — B H Bane 3.5...
3,8 MT'u KCB ne npeswian 1,5. R
{pHc. 2,6) — npHmenHM coBmecTHO ¢ 50- H
75-OMHbIMH (PHAEPAMH — XOTR H MeHee
wiHpokonoaocen (KCB Ha cThe 3,5...
3,65 MIu we npeewwaer 1,5), Ho 3aT0
NO3BOAAET COTNACOBATH BEPTHKANbHBIA
H3Jy4aTeab Ha ABYX AHanajoHax — 80 H
M.

Katyuka L1 (puc. 2,6) nonxHa Hmets
HHAYKTHBHOCTE 12...14 mx[H. Ee moxHo
CAeNaTb H3 MEAHOTO NocepeCpeHHOro Npo-
BOA& fHameTpoM 3...4 MM. MOXHO Henoab-
aoBaTk H nposop [13B-2 quamerpom |1,6...
2,5 mm. BY gpoccenn L1 (puc. 2,8) »
L2 (pHc. 2,6) nOMKHE HMETh WHIYKTHB-
uocte 0,3..0,56 mTn.

AHTenHy HacTpaHealoT Tak. Buauane
NpH pA3OMKHYTOR paMKe HaCTpaHBaloT
BEPTHKANbHHA H3NyyaTenk Ha Cepenuny
MOGHTENBCKOrC fHaNa30oHa. 3aTeM noa-
OupawoT aauny wnefda, obecnevHpao-
WYI0 MAKCHMANbHOE YBeNHUeHHe CHAbI
NPHHHMAEMBIX CHIHAOB MO CPABHEHHIO C
NONOKEHHeM, KOTAa paMKa PAa30OMKHYTA.
JlaR 3T0r0 panHONpPHEMHHK C BHIKAIOYEH-
HOR cHcremoft APY K BO3MOXHO mManbiM
YPOBHEM TDOMKOCTH HMACTPAHBAIOT HA
DanbHIOW CTAHUMIO, CHPHANAB KOTOpOR
NPHXOART € HBNPABJEHHA, NPOTHBONO-
ROMHOrO HAKNOHY DAMKH. 3aMLIKan B pa3-
HBIX TOYKaX H pa3Mbikan uinefi, nobH-
BHIOTCH HaHGoNblLeR pa3HHUbI B CHAe NpH-
HHM3EMOr0 CHrHana. 3aTeM HSMEpRIOT
KCB antessb H npn Heo6X0AHMOCTH NOA-
CTPAHBAIOT SMEMEHTH Y3./1a COrNAacoBAHHA.
lMocse storo ente pas YTONHAIT MOJAO-
MEHHE KOPOTKOIaMuiKaTEns Wa wnefide.

OTMETHM, YTO KOHCTPYKUHS HHTEHHbI
MOXeT Outh camoft pasnHunoll. Tak, B
KBYECTBE BEPTHKANBHOTO  H3AYuaTenst
MOMHO HCNO/MB3OBATH KaK YETBEPTHBOHO-
BbIft H3Ny4aTeNb C NOCAEROPATEIbHLIM NH-
T8HHEM, TaKk H 3a3eMAEHHBIA C SNEKTPH-
yeckofl aasHoR He Goaee 5/8A ¢ wynTo-
BLIM NiTanHeM. PaMka MOXeT HMETh npo-
H3BOJbHYIO (POPMY, HO HAMNYYLIHE Pe3ynk-
TaThi NOAYYAIOTCH, €C/IH OHE NpeACcTaBAReT

co6ofi TPeyroJibHHK € OTHOLUEHHEM CTO-
poH e Gonee 1.3
Ba. FTOHYAPCKHA,
Buxt. TOHYAPCKHA
2. Jlvsos
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"PAOANO" — O CBA3U

PAZIMO Ne 3, 2007

KsapueBbi reHepartop
C nepecrpaMBaeMom 4acToToOMn
Anppeii KPUBELIKWHA, r. IOx#Hb1ii XapexoBexok o61., YkpawHa

Huor.ua BO3HMKAET HEOBX0AMMOCTbL
nocTpouTb CTabMnbHLIA reHeparTop,
KOTOPBI MOXHO NEepecTpanBarb NO 4ac-
TOTE B HEGONLLWWX Npeaenax. ITo, K Npu-
Mepy, MOXeT NoHanobwuTeCcs Npyu co3aa-
HWW NPOCTBLIX NEPEAATYNKOB C HaCTOTHON
mMoaynsuueln nnbo reHeparopos NnasHo-
TO AvanasoHa annaparypb! CBA3W, a Tak-
Xe B [ipyrux cny4asx, roe tpebyercs
crabuneHLIA FeHepaTop ¢ nepecr-
pOIKOW vacTtoTbl. lNMocTpoewwe Bbi-
COKOCTabWUNbHbIX FEHeparopoB ©
LC-KOHTYPOM CONpaAXeHo ¢ Heobxo-
AOVMOCTBIO TIPVHATUA psaa MU3BecT-
HbIX KOHCTPYKTMBHBIX MEp, BEOYLLWX
B KOHEYHOM WTOre K rpoMO3OKOCTU
KOHCTPpYKuuu. [MMoatomy ropa3no
ynobHee B KavyecTee BBICOKOCTA-

6UNLHOMO PE30HAHCHOID KOHTYpa re- []|_
HepaTtopa VCNoNb30BaTh KBapUEBLIA VD 201
peaoHatop. Bonpoc B TOM, Kak ao- KE109 27 My

CTVHbL NEPECTPORKW Takoro reqepa-
TOpa B 3a34aHHbIX npeaenax?

Mpy NOCTPOEHWW KBapUEBLIX re-
HEpPAaTopoB, KaK NpaBuno, UCNONbL3Y-
eTCH NOCNeAoBaTenkHbI Ppe30HaHC KBap-
ua [1], TaK KaK Ha Hero He OKa3bLIBABT BNK-
AHWA KOHCTPYKTUBHAEA EMKOCTb W YacToTa
nony4aercsi 6onee crabunbHOW. Peso-
H2HCHBIE YaCTOTH KBaPLIEBOID pe3oHaro-
pa MOXHO CABWraTh, NOAKMONan napan-
NensHO EMy WK NOCNEN0BaTENbHO C HAM
BHELLHWE pEaKTVIBHBIE anemeHTsl. Mpowe
BCEro NepecTpavBarb reHeparcp, BKMO-
4B NOCNenoBaTENLHO C KBapLEeBbIM pe-
30HaTOpoOM Bapukan. Ho guanasaoH nepe-
CTPOKM B TakoM BapwaHTe HEBEeNukK,
W 4TOOBI B0 YBENWYATL, CReayeT nocne-
[OBaTENLHO C PE30HATOpPOM, KpoMe Ba-
pvKana, BKIKNWUTL BLLE W KaTyLUKy WHAYK-
TuBHOCTW. [pK 3TOM YacToTa nocnenosa-
TENLHOND pPEe30HaHCa CHW3WTCH, peso-
HAHCHBIA MHTEPBa YBENWUYUTCH U NPK TOM
Xe U3MEHEHWN EMKOCTH BapukKana Cylie-
CTBEHHO YBENWYUTCH AWana3oH nepecT-
poitkun. OpHako HeOBXOOAMMO Y4eCTb, 4TO
LeHTpansHasa 4acToTa reHeparopa, OTHO-
CUTENBHO KOTOPOR 6yaer OCYLecTBAATL-
CA NepecTpoitka, CHU3UTCS.

Kaxk nokaszana npaktvka, CambiM Ha-
AEeXHEIM CNOCO60M pacLluMpeHvs auana-
30Ha NepecTpoiikn ABNAETCA KOMBWHUPO-
BaHHOE BKJIIOYEHWE pPEeakTUBHOCTEW,
Np¥ KOTOPOM YacTOTH NOCNeA0BaTEeNLHO-
ro U NApaNNensHOro pesoHaHca coBura-
IOTCA B NPOTVIBONONOXHBIE CTOPOHLI. ITO
NO3BONSET CYLECTBEHHO PaclinpvTb pe-
30HAHCHBLIA UHTEPBAN N YBENVYUTL auana-
30H NepPeCcTPoiKK NPY COXpPaHeH HOMKN-
HANBHOMD 3HAYEHWS HacTOThl FreHepauun
¥ BLICOKOIA CTabunbHocTy [2].

Ha pucyHke nokazana cxema resepa-
TOpa — EMKOCTHas TpEexTouka ¢ oblien
62301 N KOMEMHMPOBaHHBLIM NOAKNOYEHW-
eM PEaKTMBHLIX 3NEMEHTOB K KBapLEBOMY
peacHaropy. NonoxurensHas obpartHas
cBA3b (MNOC) obpazosanHa 3a CYeT NogaYm
HYacTy CUrHana ¢ KONNexTopa Ha aMuTTep
TpaHancTopa VT1 Yepea eMKOCTHLIA genn-
Tens C4C5. KoHtyp L4C3 HacTpoeH Ha pa-
604YI0 HacToTy 27 MU, TpeTslo rapMoHn-

Ynp.
HANPANK.

K1

KY KBapueBoro peaonaropa ZQ1. B uens
6a3bl TpaH3UCTOpPa BKNIOHEH YaCTOTHLINA
MOAOynaTop Ha sapwvkane VD1, xoTopbid
obpasyer ueb OTpUUaTebHON 0BpaTHOR
ces3m (OOC). Yonoeue GanaHca amnnvTyn,
N5t BO3HMKHOBEHWA redepauvn cobnopa-
erca Torpa, korpa mybuHa OOC craHo-
BUTLCA MeHblUe mybuHel MNOC, a 310 BO3-

£0 4 B v noacTpoeuHnkoM L2 ycraHasnu-
BalT Yactoty 27005 klu. 3arem ynpas-
NAKLEe HanpsxeHuwe CHwXalT Ao 2B
W NOACTPOWKOM KaTyliku L3 ycranaenvea-
10T vactory 26995 klu. NosTOpsa He-
CKONLKO pas3 BCE ONUCaHHLIE ONepaumw,
Ao6UBAINTCA CUMMETPUYHOCTV U NIMHER-
HOCTWM MOOYNALMOHHONW XapaKTepUCTUKM
npy M3MEHEHWK YNPasnAIoLWeroc Hanps-
XEHWS B 33/1aHHbIX Npeaenax.

B npouecce HacTPOMKK HYXHO CNeawTs
no ocumnnorpady, 41066l He NOSBMANACH
napa3uTHas aMNAnTyaHas MoOOYNALMA, KO-
TOpas 6yner CBUOEeTeNLCTBORaTL O BO3-
HWKHOBEHWW HW3KOYACTOTHOW Napa3nTHON
reHepaumn. NMocnenHas MOXeT BO3HWKATE
BCNEACTBME NNIOXOr0 MOHTaXa, HeKa-
YECTBEHHbLIX AeTanein wnu AeTeKTpo-

L1, 02 0022 MK

MOXHO TONLKO Ha 4acTOTe nocnenoBa-
TenbHoro pesoHanca ZQ1 win s6nuav Hee,
rne so3duvkaet 6ananc ¢a3. Hebonblas
BXOQHaA eMKOCTb TpaHancTopa VT1 cnabo
B/VFET HA YACTOTHLIA MOAYNATOP, 4TO SB-
NAETCA NPENMYLLECTBOM OaHHON CXEMBI.

Conporvenerwe peavcropa R1 e 10 pa3
npesbilaeT MMNenaHc PeakTUBHBIX ane-
MEHTOB CxeMbl. iMnepgaHe KoHaeHcaTopa
C2 Ha paboyeil 4acToTe HaMHOMo HWXe
UMnenaHca katylkm L2. Peancropsl R2—
R4 ycranaBnvBaloT pexuM paboTul TpaH-
3WCTOpa, OT KOTOPOro 3aBUCHUT MOLLHOCTL
reseparopa. Cnenyer uMeTs B BUAY, 4TO
yBENu4eHne MOLHOCTW NpWBOAMT, BO-
NepBbix, K YXYOUeHWo cTabunsHOCTH, BO-
BTOPLIX, K yBenuueHnio BY Hanpsxerns Ha
Bapykane, 4YT0 MOXeT NpUBOOMTL K TaKo-
MY HENPUATHOMY SBNEHUIO, KaK ABTeKTU-
poBaHUe BapuKanom.

KaTyuiku wHayxTmeHocTy L1—L4 Ha-
MOTaHbl Ha Kapkacax AvameTpom 5 MM ¢
noACTpOeYHUKAMMW M3 KapBOHUNBHOIO Xe-
nesza P-100. L1 copepxvt 13 BUTKOB Npo-
sopa N3B-2 0,15, L2 u L3 — no 20 BuTkoB
naB-2 0,12, L4 — 5 surkoe N3B-2 0,4.

HanaxueaHve reHeparopa oCywecTens-
eTCs B CNeaylowen NocneoBarensHOCTH.

K BLIXOAy reHeparopa Noako4aleT 0c-
uunnorpad W 4acToromep, Ha pe3ncTop
R1 nopalot ynpaBnsioLiee HanpsxeHve
3 B. NoacrpoeyHvkn katywek L1, L3 non-
HOCTLIO BLIBOAST, a L2, L4 — nonHocTbio
BBOAST. BroualT nuraHue redeparopa
(Npy 3TOM OH He ponxeH BO3GYOUTLCS)
W MpoBEPSAIOT PEXWMbI TPaH3UCTopa no
NOCTOSHROMY TOKY. MegneHHO noacrpam-
Bas kaTylky L4, Habnioaalr ckadkoo6-
pa3Hoe NOABNEHWE reHepauvu Ha 3KkpaHe
ocumnnorpada v YycraHaenueaioT 4acToTy
reHepauvm Ha 2...3 KMy Bollle HOMWHANb-
HOW. MNopcTpoeyHyk Katyliku L4 dukcn-
pyloT 1 60nbLUe He TporatoT. MopacTpoRKoR
Kkartywkm L1 ycraHaBnusalT HOMWHaNb-
HYI0 4acToTy reqeparopa — 27000 klu,.
Ynpasnswowlee HanprRXeHve yBENU4YnBaloT
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Bbix.

BaHWA Ha Bapukane u3-3a O0/bLIOH
aMMNNTYAbLI CUMHANA Ha HEM.

Cxema nokazana oYeHb XOpOLYIo
NOBTORSEMOCTE UM MPOCTOTY HACT-
POAKIA.
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r noremmua, 1784 r) " 13 anpensi {ocao&ame—
HWE ropoaa o1 HEMELKO-(PaLMCTOKUX 3axBaT+n-
koB, 1944 r). B sauer uayT paaroceRau, npoee-
OEHHLIE Ha MOBLIX NOBUTENLCKWY DNANA30HEX M0~
BbiMu BUAAMKM paboTel Haumtan ¢ 1984 1 MNostop-
HEHE CBA3M HE 3aCHMTLIBAIOTCH. Pagmonoburenam
fansHero 3apyGexsa AocTarouHo nposectn QSO
€ AECATHIO PAgMOCTAHLUMAMK KpPbIMa, U3 KOTOPbIX
MUHUMYM NATE A0MKHB GbiTk C & CuMgepononem,

3anBxy 33B8EPRIOT NMEO NOANUCAMK ABYX KO-
POTKOBONHOBUKOB, NWG0 B MECTHOM paamonobu-
TeNLCKOM OpraHmMaaLym. 3aABKM U ONNary Aunno-
Ma {NOYTOBLIM NEPEBOA) HANPABNAKOT B 3AREC ME-
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Heaxepa aunnoma: Cepaoxosa Onera Netposta
{UUSYL), yn. ¥xtomckoro, a. 12, . Cumceponons,
95014, ABTOHOMHaS Pecnyﬁmnca Kpbiv, Ykpauna.
Snexrpom-ue agpeca MeHepxepa aunnoma:
uuSyl@mail.ru v uuSyl@ukr.net . CrowmocTs
BUNAOME U €0 NEPECHUINKY ANA YKDAUHCKMX Pa-

AvonobuTeneit — 5 rpH, anA pagmonoburenei
crpad CHI — akeusanedt 3 USD B rpusHax,
AnA paguomoGuTeneit apyrnx ctpan — 10 IRC mnu
10 eepo. Berepanam Benuvkoit OreyecTBEHHOM
BOAHLI, MHBAMMOAM W LUKONEHMKEM QMNNOM Bbiaa-
ercs BECNNATHO — OHWU ONNAYMBAIOT TOMBKO CTOM-
MOCTb Ero nepecunkn (no YkpanHe — 3 rpH,
no CHI" — 9 rpH). Habnioparensam ounnom BolnaoT
HA BHANOIMNHBIX YCTIOBUAX.



HoBbLie M3MepUTENLHLIe NPpubOopLI
YactoTtomepbl CBY komnaHuum

PhaseMatrix

B cTaTtebe paccMOTPeHbl OCHOBHbIE OCOBEHHOCTH W BO3SMOMXHOCTH
HOBbBIX cepuii wvacToTtomepos CBY guanasona komnauum PhaseMatrix
(CLUA) nns pewenun 3anay aMiIMTYAHO-4YaCTOTHBLIX H3MepeHuH

curnanos go 170 Ify.

Kgunamq PhaseMatrix cneuyvaniaupyer-
51 H& MNPOW3BOACTBE WM3MEPWUTENbLHOMN
TexHVKW Avana3ona CBY. OcHoBHBIMU B pas-
paboTke 1 NPOM3BOACTEE L1 KOMINAHWK CTa-
NV HACTOTOMEPHI M MOAYNEHBIE U3MEPUTENb-
Hule npubopel ¢ wwHoi VXL MNpu atoM
PhaseMatrix — oayH 13 MUPOBLIX JIMAEPOB
Mo V3roTOBNEHWIO H2CTOTOMEDOB, & HeKOTO-

TE AONONHMTENBHLIX 8TTEHIOATOPOB AaHHOE
PelleHre HE OfpPaHUYUBaET JyBCTBUTENb-
HOCTb npubopa. Kpome toro, YIG-dunetp
C NoMocoi Nponyckaxnsa 25 My no3gonser
M3MBPATL YECTOTY M MOLLHOCTL TONBKO Bhi-
6paHHOro curHana 1 3bexars NOXHBLIX U3-
MepeHWid, CBA3aHHLIX C 3aXBaTOM MEPMOHMK
OCHOBHOIO CMrHana uwnK nNapasmnTHbiX cur-

pbl NONHOCTLID YNPaBNRIOTCH MO UHTEP-

deircy KOMN/GPIB n MOryT ncnonb3oBatbes

B COCTase NaMmepuTensHbIX CUCTEM.
Crenyowan cepus npencTtasneHa nabo-

paropHbiMU YacTotomepamy 545B/548B

(doro 2).

TexHudeckvie CneumdyKaLvi M xapaxkTe-
PUCTHKM MOEHTUNHBI MOAENAM MNAALIEIH Ce-
YK, KPOME BO3MOXHOCTH YCTAHOBKW ONUMn
PaclUMpeHns HacToTHOMD OouanasoHa. Ity
ONLMIC MOXHO YCTAHABNWBATL Ha YacTOTO-
mep 548B, 4TO NO3BONSIET NOAKIIONETD Bbi-
HOCHBLIE U3MEPUTENBHLIE T 30Barenv
B Avanasoxe Yactor ot 26 po 110w, B pe-
BYNLTATE TAKOIA KOMIMNEKT 3HAYUTENBHO Npe-
BOCXOAMT 4HaCTOTHBIE MPaHvLibl NOAoGHLIX
nNpubopoB Apyrix U3roToBuTenei (oBeMHO
He Gonee 60 MML). Kpome Toro, nosenseTtcs

peie paspaboTKM KOMNaH NOUCTUHE YHW-
KarbHb! ANR CEPUAHLIX NprubopoB.
JivHelka HacToTOMEepOoB NpeacrasneHa
OBYMA CepusiMy, NOCTPOEHHBIMA NO 06~
LAEHA CTPYKTYPHOM CXEME W OTIMHSIOLLIMMK-
€A NNLLL AONONHUTENLHBIMKY QYHKLMAMIA.

B Ha4ansHOi cepun ecTb gee Moae- M

n — 25B (¢oro 1) v 28B. MNprbopsi

MMEKT Malbie raﬁapum W U3roToBNEeHbL! LI .

B KOpPNYCax C YCWNeHHOM 3alMTOn, 4T0

7 BONONHUTENBHan rubkocTe B BuBOpe Hac-
TOTHOO AManasoHa, NOCKONBKY annapar-

H Haa onuwA pacluMpeHMs aManazloHa Nog-
i nepxviBaeT moboii na npeobpasosarenei.

PazsuTrem cepum cranu cneuvamman-

‘ pOBaHHbie 4YacTtoTtoMepw 575B/578B,

npeaHazHaseHHHIe s paboTel B cucTe-

e Max asTomartnyeckon ¢a3oBoil asTonon-

CTpOikn vacTot ((PANY) coBmMecTHO
¢ ucTouHkom CBY cureana.,

AenaeT BO3MOXHbIM MX UCNOML30BaHWE
W B NONEBLIX YCNOBUAX.

Junana3oH MamMepsieMblX 4acToT pas-
6uT Ha TpW NoAAVana3oHa W COCTaBNAeT
10 My...20 Iy (ans mopenu 28B — po
26 Mu) ¢ paspeusawowleit cnocobHoc-
Teio 1 U; NO TpeTbeMy KaHany oaHOBpe-

MEHHO C KOHTPONEM YaCcTOThl BO3MOXHO
M3MepeHMe MOLLHOCTW B aManasoHe Jac-
Tot 1...20/26 My ¢ pa3pewaiowei cno-
cobHocTeio 0,1 ab. MNorpelwHocTs uame-
peHus MOWHOCTW pocturaer +0,5 b
B vHTepsane yposxei -20...+20 nEmBrT.
TexHUYeCcKWe xapaxkTepucTWKn 4YacToTo-
MepoB NprBeaeHs! B Tabnuue.

MasHan ocobeHHocTs NpubopoB — uc-
NoNb30BaHWE TEXHONOIMKW MNpPECenekLvn
BXOQHOrO CyvrHana B guanasone 1...26 My
€ nomoLso YIG-dunsrpa KU — B pyccko-
fA3LHOW abbpeBuatype), NOCTPOEHHOrO
C npyvMeHeHneM GeppuToBbIX 3NEMEHTOB

Hanos. Takas CENeKTUBHOCTS f
YacTtoTomepa Heobxopovma B §

Mp¥ OTKNOHEHUW YaCTOTLI UCTOM-
HWKa OT YCTEaHOBNEHHOIo 3HadYeHws
4aCTOTOMEp BbipabarLiBaeT ynpas-
nsiouee HanpsikeHve. Takoe pelue-
Hwe Tpebyerca ana crabunuaauuu

YCNOBWSX CNexKTPaNbHO CnoXx-
HbiX CUrHanioB, Hanpumep,

o
i
|
i

ANA CMCTEM Nepenaqy AaHHbIX
C HECKOMbKMMW 4acTOTHO-pasaeneHHbIMK
KaHanamu. Yactora HacTponku dunsrpa
MOXET UBMEHATLCH KaK B aBTOMATUHECKOM
pexXMMEe Nnoa, yrnpagneHuem MUKponpoLec-
copa nprbopa, CKaHVPYIOLLETD YaCTOTHLIA
Avana3oH 1M ONPeaensioLIero MakCuMan-
HbIl CUrHan, Tak U B PYYHOM peXuMe
(nonb3osatenem) 15 U3MEepeHUiA Ha Tpe-

HACTOTbl HECUHTE3MPOBAHHbIX MOLLIHBLIX UC-
TONHWKOB CUrHana B AManasoHe 4acTor
csuiwe 70 Mu. Hanpumep, npwbopsl 210
CEepUU UCNONb3YIOTCA BO MHOMMX HauuWo-
HaNbHBLIX 3TAN0OHAX NOCTOAHHOMO HanpsXxe-
Hus Ha addexTe [xosedcoHa ans crabu-
nu3aLum 4acToTsl reHeparopos CBY, obny-
HAKLLMX 1K03e(DCOHOBCKWE AHENKA.
Yactotomepamu 2T0#

@radio.ru
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XAPAKTEPUCTHMKW NAPAMETPLI 3HAYEHWA g%%'g/ ;IBEHBEDTC{Q@:‘?.{E;;Q
[Iuana3on YacTor KAHAJ 1 AR HAHAN 2 Kpome viamepenus yacto-
10 My... 100 MMy |10 MMy... 1 My, |1...20 My (ac 26,5 My — 28B) | T HEMpepbLBHLIX Kone6a-
TEMTONLHOCTE 25 MB —20 pBMBT ~30...-20 QEMBT HUWA, OHN U3MEPSIOT TaKke
Hyee A HECYLLYIO JacToTy {(HacToTy
BxogHOe CONpoTHENeHHe 1 MOm 50 Om 50 Om 3aN0NHEHWS) MMNYNLCHO-
NAPAMETPLI BXoAHOR pazLemM BNC BNC N (25B), 3,5 mm (28B) MOAYNMPOBaHHBbIX kone6a-
BXO, HUWA C MUHUMATBHOWA anu-
d Makc. BXoAHO# yp 1208 +10 pbmBr +10 gbmBT TENbLHOCTBIO no&ro;;uﬂnm-
+45 nBMBT wmxca uMnynecos 50 He,
3awmra mxona 1508 27 pbuBr | oo ABMBT (ummynbe 1 mke) | @  HBCTOTHBIA _AvanasoH
pacwwpen go 170 Mu.
KCBH = 25 25 Yactotomepb  Phase [/ g
NOMPEWHOCTL | TMerpewHocTs oGpasuosoro| +1 10° Matrix NNaHUpyloTCs K BHE- =
reneparopa umeeTcs Bxon OF (BretuHel 0BpasLoBoi HaCcTOTH) cermio B foCynapCTBerHbIA
peecTp CpencTe wamepe- .
PaapeweHve no Hacrorte 0,1 'y no kanany 1; 1 My no kananam 2 u 3 Huin Poccuitckoii depepa- e
Pa3paaHocTL MHavkaTtopa | 12 paspsipos UMM M MoryT 6biTe pexo- =
OBLME DAHHBIE i o MEeHOOBaHL kak Oonee N

Ha OCHOBE Xene3ouTTPUEeBOro rpaHara, 41o
no3sonvuno peam3osare B YacToromepe
BaXKHbIE (QYHKLUMOHANbHLIE OCODEHHOCTW.
Takoi punsTp 06ecneYvBaeT 3aLmTy u3me-
PUTENEHONO KaHANA OT BLIXOAA U3 CTPOS NpH
nocrynnexun Ha exon ao 200 Bt nvkosoi
MOLLHOCTH. CneayeT NnoAYepKHYTL, 4TO B OT-
NWuMe OT MICNOMBE30BaHWS BO BXOAHOM TPaK-

6yemoii HacToTe, [axe eCM Ha BXOAE npuv-
60pa NPUCYTCTBYET APYroli CUrHan BbiCO-
KOro ypoeHs. Takue 4acTOTOMEph MOXHO
MCNONb30BaTbL B KA4YECTBE KOMMIEKCHbIX
NpubOPOB, 3aMEHSIIOWLMX ¥ U3MEPUTENN
MOLLIHOCTW, W aHanM3aTops CnexkTpa npu
3IKCNPECC-UBMEPEHUAX NapameTpoB pas-
nuuaHoro CBY obopynoeatus. Yacrorome-

PYHKUMOHANBHBIE 3aMEHb
yactoromepos CBY tTuna Y3-66, kotopuie
B H2CTOSLLIEE BPEMA HE BhiMyCKaloTCS.

' NoapoGse TexHHIeCKHE XapaxTe- |
! puCTHEM NpuGOPOB MOXHO HBHTH Ha
| cadire <WWW.prist.ru>, ‘Kowcynstaymm |

no renedony (495) u no e-mail
| <info@prist.com>. .
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YHuBepcanbHbih uaMeputenbHbit npubop

ANK KOMNNEKCHOW AMArHOCTUKM

pPaAuO3NEKTPOHHOW annaparypu PCT-430

TRXHUIGCKH
UaHTp

KY3bMWH M. HU., TPOHbBKWH B. H., EOUMLIEB B. B., BOCTPSIKOB 10. B.
000 UTL "KoHryp", r. HoBocubupck

CBA3W C pOCTOM 4YUCNa pajMoanex-

TPOHHBIX NPUBOPOB M Ka4eCTBEeHHBIMU
U3MEHEHVSIMW  YCTPOMCTB, HAXOASLWMXCH
B 3KCMNyaraLumy, BO3HUKAT npobnemb
annaparHoro obecneYeHus Npw perna-
MEHTHBIX W PEMOHTHBIX paborax paawo-
3NeKTPOHHON annapatypw (P3A). Bbixo-
AOM U3 CNOXMBLLUEACA CUTYaLUWW MOXET
6biTe CO3AaHVE YHUBEPCAbHbLIX N3MEepK-
TenbHLIX NPMB0POB, COYeTAaWMX B cebe
psg GYHKUWMIA OTAeNbHBIX CPEACTB KOH-

HbIA, MHOMOQYHKUWOHaNBHBIA NEepeHoC-
HeliA Nnpubop PCT-430 gns ouarHoCTUKKA
M KOHTPONSA paguosNeKTpOHHOW annapa-
Typst . OH NpeaHasHaqeH B OCHOBHOM ANs
NPOBEAEHUA PETNaMEHTHBLIX, PEMOHTHBIX
U HaCTpoeyHsIX paboT Ha paaroCTaHUMAX
NepBOr0—TpPeTLErD NOKONeHWA Auana3o-
#a 100...200 MIy (a B8 pacluMpeHHOM mc-
nonHexwvmn — 0,4...530 MIy) c amnnvTyn-
HO#A 1 YINOBO#A (YACTOTHOM, (has3oBoil) MO-
OyNAUWER W BbiXOAHOW MOLWHOCTBIO N0

E-mail: kontour@bk.ru

20 Bt. Kpome atoro, PCT-430 moxer
6biTh MCNONL30BaH AN\ NPOBEAEHWS aHa-
NOrvyHBIX PaboT Ha GLITOBOM ¥ NPOMBbILL-
NEHHOR annaparype.

Brewxwit Bua npubopa PCT-430
npeacrasned Ha ¢ovo, a ero GyHKUMO-
HaNbHBLIE N TEXHWHECKWUE XapaKTeprCTUKX
cBeneHs B Tabnuyy.

fabapuTHble pa3mepsl annapara — He
Gonee 270x160x270 mm, a Macca — OKo-
no B kr. Bpems HenpepniBHOW pPaboTbi

Tpons 6€e3 novepu Kadvecvea
1 TOYHOCTU U3MEPEHUA Napamer-

pos P3A. QyHKUMOHWpOBaHWe Ta-
KOro YHWBEpPCanbHOro Mamepu-
TenbHOro npubopa OOSIKHO OCY-
LWECTBAATLCA C NOMOLLLIO BCTPO-
eHHbLIX CUCTEM YNPaBNeHws, KOH-
TPONSA U MHAMKaUMKU Ha Baze MUK-
pPONpPOLECCOPOE U MWKPOKOHT-
PONNEPOB ¢ OTODBpaxeHWeM pe-
3yNLTAToOB U3MEepPEeHWIA Ha XUAKOo-
KPUCTANMYECKOM JKpaHe C 3anu-
Cbl0 Pe3ynLTaToB BO BHYTPEHHE!
W BHELWHeR namatm (Ha ¢naw-
kapTy). Npubop Takke OONXEH
VIMETb KaHan CBS3N C NepCOHaNb-
HbLIM KOMNBIOTEPOM NO CTaHaapT-
HOMY wHTEpdeiicy (RS-232 wmm
USB), yepea koTOpblid MOTYT OCY-
LECTBNATLCA ynpasneHve npubo-
POM M Nepenaya pesynsTaros ma-
MepeHUid ANS MHOMKaLUMK Ha K-
paHe KoMneloTepa.
Npencrasutenem Taxkoro
Kacca uameputensHoro obopy-
[OBaHWA FBNAETCA YHWBEPCAb-

CTOTHOIMO

1 — xwmpkokpucTannuyeckmii rpadwmyeckwii gucnned; 2 —
MHAMKATOP BIMOYEHMA MMTaHUA; 3 — KHOMKA BKMOYEHUR nvTa-
Hua; 4 — pasvem CONTROL gnn nogkmoyYyeHus yCTPOHCTB o
onuyuamM; § — paavem EXT ans nogkmoyeHns BHELWHEro KOMMbIo-
repa; 6 — paavem AF IN — HY sxog npubopa; 7 — paisem AF
OUT — HY seixag npwbopa; 8 — pasweM RF Il — Beixog MHOroya-

reveparopa ("BETKA"); 89 — pasvem RF |

— DCHOBHO#H
BY sxon/avixon npubopa, 10 — racrarypa Ha 25 kHorok.

npubopa — He MeHee 8y, no-
Tpebnsemas MOLWHOCTL — He 60-
nee 20 B-A.

MNo xapakrepucTvkam npubo-
pa BWOHO, YTO OH NpencTaBnsier
coboi DYHKUNOHANBHO 3aKOH-
HEeHHYI0 PaAMOTEXHUMECKYIO MU-
HU-nabopaTopuio Ans nposene-
HWSA PErMAaMEHTHLIX, PEMOHTHBIX
W HACTpOeYHbIX pabot ¢ PIA, ko-
TOPYIO HYXHO AOYKOMINEKTOBaTL
NVWb HeGOoNbLWWMM KONVYECTEOM
AONONHUTENLHOrOo 060pYAOBa-
HWA, BpoAe ocuunnorpada u
MHOMoQyHKUMOHANBHOTO  und-
pOBOrO TECTEpA.

O6nacts NPUMEHEHUS NPW-
6opa PCT-430 nns pabotsl € 6bi-
TOBOIM TEXHWKOM BECBMA 3HAYW-
TenbHa, 0COGEeHHD B pacluMpeH-
HOM ucnonHeruu. OH No3BonseT
BECTW PEMOHTHBLIE PaboThl Ha
paguorenedorax  {avana3oH
43...47 Mly), pagwocTaHumax
knacca Yoxu-Tokm v Cu-Bu (owv-
anason 27...28 Mlu), pagvo-

HavmeHOBaHHE XaPaKTEPHCTHKH Napamerp Npegensi NOrpewHOCTH
[unanason GopPMUPOBAHKSA YACTOTHI BLIXOAHBIX 90..210
cursanos BY, MMy (aMCcKpeTHOCTE NepecTpoiiki {1) Bome = 23107 %
4yacToTsl, kM)

Na3oH YCTAHOBKK BIXOAHOMO curkana BY,
s st g ~130..-60 | Auge = {3 + (Upuycr/40)] 2B
[Mana30H YCTAHOBKA AGBUALMI YACTOTHI CUrHanos | 0,2...20 g’“‘ ¥ 11;?{{20"% i %, rne
yET OBNEHHOE 3HAYEHWE

BM (avckpetHocTs yoTanoekm aesnaumm), ky (0.1) i atrotsl. il
[vanaso hopMUMpPOBAHMA YACTOTHI BLIXOOHBIX 0.02..20 N
curHanos HY, kI (AMCKpeTHOCTS, Ty (0.1) g

Agse = (0,02 + 0,05Uny y-) B, rpe

J[unanasoH yCTaHoBKM BLIXOAHOMo Hanpsokenus HY, B | 0,02...2
( .nml(pemof:b MB) kO (10) Ukt yor — YCTAHOBNEHHOE 3HAYE-

' HUE BLIXOAHOMO Hanpsxenus, B
KoapduumeHT HenvHeRHbIX uckaeHuit (KHIA) <1 .
BLIXOAHOTO HanpsokeHuA HY, %
[AranazoH MaMepeHuA 4acToTsl curHanos BY, MMy 90...210 |8, =4310" %
[rana3soH uaMepeHua NEBUALMM HACTOTE CUTHANOB 0.2..20 Aory =[5 + 5(20/0,s,,)] %6, roE Dyay —
BY, Ky - usMepeHHoe sHaveHve, Ky
DOuanasoq namepeHs MOWHOCTY BbIXOHOTo 0.2..20 = {10 + (20/P,..,)] %, roe
cuwrvana BY, Br o Py — M3MEpEHHOE 3HaueHue, Br
[ivanasoH MaMepeHUA YacToTel curHanos HY, My 20..1-10° | Ao =31 Ty
[ranasoH usMEpeHUs NEPEMEHHOND HANPMXEHUN 5
cuH i (hOPMbI B AMANA3OHE YACTOT OT 0,02...15 |Bom =3 + 2(15Ussu)] %, rre
0.02 no 20 Wy, B Ui — M3MeEpeHHoe 3Haqenne, B

Agme = £[2 + 2(20/U0)] %, rRE

[vanasoH uaMepeHus NOCTORRHOMO Hanpskenwn, B | 0,02..20 Up — 113 ot S B
[uanason vameperun KHW, % 1..100 [Bom =[5+ 0.5(50/KH...)] % B

wHTepeane 1..50 %

MPUEMHUKAX, YCUNUTENAX 3BYKO-
BOIA 4acTOTLI U T. .

Ha ocHoee npwbopa PCT-430 moryt
6biTh CO3aaHbl paboyne MecTa HacTpPoWn-
LLMKOB-PErynMpOBLLMKOB PEMOHTHBIX y4a-
CTKOB M nabopaTtopuii B CTAUMOHAPHBIX
¥ NONEBLIX YCNOBUAX, OH MOXET BXOOUTL
B cocTtaB 0B0OpynoBaHus Buie3aHLIX Gpu-
raf no npodunaktvke n 06CNYXMBaHMIO
POA B nOnesLIX YCNOBUSIX.

K HM3KO4aCTOTHOMY TpakTy npubopa
PCT-430 moryT 6biTb NOOKMONEHBLI pas3-
NMyYHBIE AONCNHUTENbHbLIE YCTPOWCTEA,
HanpuMmep, KoaWpYLWe-aexoavpylowme
(xkomeku), Takve Kak ckpembrneps Ans
KPUNTO3aWMTL KaHaNa CBA3MW, YTO NO3B0-
vt nprbopy paboTartk ¢ paanoCTaHUmMs -
MW 4eTBEPTOro nokoneHwsi, nvbo kogpe-
pbl—AOEeKofepsl KOMNAEKCHOro crepeo-
curHana ans paboTtsl ¢ npuemHon bbiTo-
BOW M nepenawtuein npodeccnoHansHON
annapaTtypoid YKB YM ananas3oHos.

Takum ©6pa3om, yHUBEpPCanNbHLIA
npubop PCT-430 sensercs BNONHE KOH-
KYPEHTHOCTIOCODOHbLIM Ha pBIHKE M3MEepU-
TenLHOW annapartype! pPOCCUWCKOro U 3a-
pYGexXHOro NPoOM3BoAcTEa.

~ Winpopmaums o npoayKumu NTL "Kok-
Typ" npeacTapiena Ha MHTepHeT-caiTe
<Mtp /ﬁvw mﬂo-temr com>.



