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B ocHoBe BCOX NpeanaraemMbix BHUMaHUIO YHTATENEN HECNIOXHBIX CBOTOBLIX aBTOMATOB,
Kax bl U3 KOTOPbLIX CO3NAET CBON OPUrMHaNbHbI CBeTOBOH addexr, — TpexdasHbil
TEHEPATOP HA JnemeHTax mukpocxembl KS561J1A7. YeTpoMCTBa pasinvalOTCa TOMbKO
HHCNaMN UCNONB3OBAHHBIX SMIEMEHTOB MUKPOCXBMbI, TRAH3UCTOPHLIX KNIOMEH, ynpas-
NAemMbIX UMW CBETOAMOAOB M PACNOND €HUEM NOCNEeAHUX HAa NeYaTHoN nnate. ABToma-
Thl MOXHO MCNONL30BAaTh ANA YKPALWEHWA NPa3QHUKOB, BBYSPUHOK, a NPU COOTBETCTBY-
0L EeM KOHCTPYKTUBHOM NCNONHERNIM OHN MOTYT CTaTh OPUIMHANLHBIM NOOAPKOM peben-
KY B ficHb poXaeHMa miMBHOB A 10 HOM

(cm. cTaTeiO Ha ¢. 57)
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3a coepxaHve pexnamHoro o6bapeHns OTBETCTBEHHOCTb HeCeT
pexnaMoaaresb.

33 OPUIMHANBHOCTL M COAEPXaHNE CTaTby OTBETCTBEHHOCTb HECET aBTOP.

Penakums He HeCceT OTBETCTBEHHOCTY 32 BO3MOXHLIE HEraTmBHbie NOCNEACT-
BMS UCNOJb3OBAHMS ONYBNIMKOBAHHBIX MAaTEPUANoB, HO NPUHUMAET Mepbl NO UC-
KMOYEHMIO OWBOK M ONEYarToK.

B cnysae nprema pykonucH K nyGavkauvm pefakuus CTasut o6 3Tom B nase-
CTHOCTB aBTOpPA. MPM 3TOM peaakuns NONyHaeT UCKNIBYMTENLHOE NPaBO Ha pac-
NpOCTPaHEHNE NPUHATOrO NPOV3BEAEHVS, BKNIOYAs ero nybnukaLumn B XypHane
«Paamno», Ha MHTepHEeT-CcTpaHMLax XxypHana, CD uim nibim obpasom.

ABTOPCKOE BO3HarpaxaeHue (roHopap) BLNNAaYNBAETCs B TEYEHUE OQHOIO
MecsiLa nocne Nepeoi Nybnukauvn B pasmepe, ONPeAeNsieMOM BHYTPEHHUM
CNPaBOYHUKOM TapuOB.

MO MCTe4YeHUN OAHOTO rofaa C MOMeHTa Nepeov NydnmkaumMn asTop Mmeer
npaBo onybSIMKOBaTL aBTOPCKUIA BAPUAHT CBOEro NPOV3BENEHNs B APYroM Mec-
Te 6e3 NPeaBapUTESNILHOrO MMCbMEHHOTO COIMACUs PEAaKUUN.

© Pagno®, 1924—2006. BocnpouaeeAeHne MaTepranos XypHana «Paano»,
X KOMMEPHECKOe MCNONb30BAHVE B NIKOOM BUAE, NOSIHOCTLIC WK HACTUYHO,
AONYCKAETCs TONBKO C MMCBMEHHOTO Pa3peLLeHns peaakLm.

OrnevaraHo B 000 «U Meawa-lNpecca», 127137, Mocksa, yn. «[pasabi»,
A. 24, cp. 1. 3ak. 62434.

no 2007

B CTPaHe MNOSTHbIM XOA0M MAET NOANNCKA HA NEPUOOVYECKYIO
nesatk, M B peaakUMOHHON NouTe YBENNYNIIOCE YMCHIO Nn-
ceM Ha 3Ty Temy. MocTtapaemcs OTBETUTL HA HEKOTOPLIE BO-
MPOCbI U3 NUCEM.
HOBOM rogy, 83-m rogy nsaanvs, XypHan He npeTtepnut
6onbLMx ameHernit. Mbi nnaHMpyeM HeCKONbKO BUOOWU3-
MEHUTL KYNOH, PAcroNOXUTh €ro Tak, 4To0bl NOCNE Bhipe3aHns
HE MOSBASNINCH 3VAIoWME abipbl. Temarvky nybnvkaumin 6ypem
MO0 BO3MOXHOCTU KOPPEKTUPOBATE C Y4€TOM BalLMX noxena-
HWIA, NPMCLUTAEMbIX C KyNOHaMu. XOTUTE yBUAOETL CTaTbio Ha
VHTEPECYIOLLYIO BAC TEMY — MULLNTE, Mbl BCE XOTVM OOHOro —
caenarb XypHan uHrepecHee. Jlagaiite penark 3T0 BMECTE.
COXaneHnio, No-npexHeMy He yAanochk pPewmnTbs BONpoC
PacnpoCTPaHeHNA SNEKTPOHHOM BEPCUW XypHana, nosTo-
My 1 B HOBOM rogly mMbl npoaaeare CD He 6ynemM. MHorve umira-
TENW CrpPalUMBAIOT, NOYEMY Mbl CAMWU HUKaK HE Hanaaunm Bbi-
nycK IMCKOB C marepviaiamy XypHana, u4to mewaer. Leno
B TOM, 4TO M3rOTOBUTE TUPaX He npobnema, npobnema — ero
pacnpocTpaHntb. MoxeT ObiTh, YMTareny NOACKaxyT BbIxoA, U3
3TOoro Tynvka? 3aogHO HaNOMHWM, HYTO HACTOATESIbHO HE PEeKOo-
MeHayeM MoNnb30BATLCR Marepyranammy xypHana "Paano” ¢ nu-
PaTCKMX CAATOB M AUCKOB, OHN n30bunytoT owmbkamn. Cpean
3amMeueHHLIX — npeepatenre KM-66 B KM-66, 0 — B O wnn D
1 T. n. A rope-pagroniobuteny, "CnoHCopb!” NMParoBs, NOTOM
npeabaBnsioT NPETeH3NN Peaakurn: Aeckarb, nevaraere cra-
Tb € owmbkamu.
B HUMAaTteNbHbIE YMTATEeNN 3aMETUAN, HTO B NOANNCHDbIX KaTa-
norax o6bem xypHana "Paauno” ykaaaH Tak: 64—80 ¢. 3710
03Ha4aET, 4TO 4aCTb HOMEPOB BLIMAET C YMEHBLUEHHBIM PeK-
namHeiv 6nokom. Ewe pas obpaliaem BHUMaHME Ha TO, 4TO
06beM TEXHNHECKNX MATEpPUANoB OCTAETCR HEM3MEHHbIM BOT
yxe 6onee nonyeeka — 10,5 y4eTHO-M3AATENLCKMX JINCTOB,
WK NPUMEPHO 64 XypHasibHbIE CTPaHULIbI.
ak 1 paHee, xypHan 6ynet pacnpoCTPaHATLCR U B PO3HMLY
(B KMOCKax 1 maraauHax), 1 no nognvcke. MognucHoit k-
nexkc OAO "Pocnevats” — 70772. MNopnucka npuHumaeTcs
¢ NMoBGOro Mecsua BO BCex NOYTOBbIX oTaeneHnsx Poccun. Ec-
Ny Bac BAPYr BO3HVKAN Npobnembl ¢ 0pOpMNEHNEM NOANUC-
K — cooblumTe Ham. Ml npyMem mepbl, NOCTapaemMcs BaMm
MOMO4b. HekoTopbie yuTateny nrucany Ham O NPOTUBOPEYNBOI
VMHGOPMALIMK O LEHAX Ha Hally NOANMCKY, NOKBUBLLEIACS B NH-
TepHeTe. 4T00bl MCKMIOHUTL PasHOMTEHUS, HUXE MPUBOAUM
noANUCHLIE LieHbl No katanory "Tazetnl 1 xypHanel!”. 2007.
MNepeoe nonyrogye. AreHTCcTBO "Pocneyarts”, ¢. 377, 378. MNopa-
nucHas (katanoxHas) ueHa Ha nepsoe nonyroave 2007 r. He
U3MEHWNACk, OHA, KaK 1 ceivac, pasHa 40 pyb. 3a akzemnnsp.
JAns cpaBHEHNS Mbl YKa3biBa€M NOANNCHLIE LieHbl U HA HEKOTO-
pbie Apyrne xypHalbl, HE peKnamMnupysa nx.

KomnbloTepHas CeTb peaakummn xypHana «Pagmo»
HaxOpUTCSR NOL 3aWMTOM aHTVBMPYCHOW NpOrpammbl
DrWEB U. Dannnosa.

TexHnueckas noaaepxka 000 «Canfl» (CankT-lMNetep-
6yprckas aHTuBrpycHas Naboparopus U. LaHnnosa).

http://www.drweb.ru Ten.: (812) 294-6408
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Paawo,
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Hypran Ne 2 56 6 39,5 237
Hypran Ne 3 64 3 50 150
Xypxan Ne 4 56 6 50 300

6pailaem Ballle BHUMaHWe Ha To, 4TO B Tabnvue npveepe-

Hbl KaTaNoXHbI€ LiEHbI, B HMX HE BXOAWT TaK Ha3biBaemMas
CTOUMOCTL MECTHOI AOCTaBKW, AOCTABKN OT NOYTOBOrO OTae-
JNIEHUs A0 NONTOBOIO surka. OHa ONpeaenseTcs B KaxaoMm pe-
rMoHe OTAENbHO U CYMMUPYETCR C KaTanoxHon LeHon. Otme-
TUM, 4TO, KaK 1 NPEXAE, XYPHASbl MOXHO NPUOBPECTN B XYp-
HaNBLHOM KMoCcKe peaakuun no uexe 40 py6. 3a ak3emnnsp.
Tam Xe MOXHO 3aKa3aTb XypHasibi C NOYTOBOW NEPECHINKON.
CripaBkit MOXHO MONy4uTh No Tenedony (495) 207-77-28 v Ha
caiite XypHana B WHTEPHETE Ha CTPaHuW4Ke no agpecy
http://www.radlo.ru/subscribe/.

JAlo BcTpeuM Ha cTpaHnyax XXypHana B HoBoM rogyl

Penaxyna



FKHNYU vmm. M. B. XpyHuueBa —

9/0finle[r

O. INAPLLUMHA, r. MockBa

Hapo.unaﬂ mygpocTb macut: "B kax-
LYyI0 3NOXY POXAAITCA CBOU MEHTHI,
HO HaxoOMTCH OYeHb Marno Moaen, KoTo-
pble ux BOMJOWAT B XU3Hb...". Ha no-
BEpPKY BbiLLIO, 4TO pabotHukn Kocmuqec-
Koro ueHTpa umern M. B. XpyHuqesa He
TONBKO ONPEONENU/IM 3TW CaMble MEHThI,
HO W peanu3oBanm nx.

NmerHo 3pech NocTpounm NepBbIv Co-
BeTckuii asTomobunb, paspabotanu pne-
cATkKM 06pa3uoB YHUKANbHbIX netartesib-
HbIX annapaToB, co3aanu okono 60 pas-
JMUHBIX Moayren opbuTanbHbiX NMAOTU-
PYEMbIX KOCMUHECKUX CTaHLMA, BKOYas
CTEHAOBLIE 3K3EMMIAPbL! AN HA3EMHbIX
venbiTaqHvii. Mano Toro, ewle n BbiBEM
npaxkTuyeckn Bce netHble 0bpasLbl cTaH-
UM MO HYXXHOMY afpecy — Ha OKOo3emM-
HbIe OpBUTLI.

FfocynapcreerHbin Kocmuueckuin Ha-
yuHO-NpOn3BOACTBEHHDBIA LIEeHTP uMeHm
M. B. XpyHrueBa — ogHa U3 KpynHEemLLmx
a3poKOCMUYECKUX KOpnopaumin mupa, -
[Eep MexXAyHapoaAHOro pbiHKa KOCMUYeC-
KUX YCRyT.

B coBpemeHHOM CTPYKTYpPHOM cOCTase
NPOV3BOACTBEHHBIX NoApasaeneHmin Koc-
muueckuin Llentp vm. M. B. XpyHuuesa
61 06pasosaH Ykasom Mpeanperta PO
ot 7 mons 1993 r. Ha 6a3e oBYX NPOU3BO-
autesnei aBuauroHHON 1 PakeTHO-KOCMU-
4ecKol TeXHUKM — MallmHOCTponTENLHO-
ro saroga vm. M. B. XpyHuruesa n KoHeT-
pykTopckoro 6iopo "Caniot”.

FORS N

Puc. 1

Co3zpaHHble LieHTpom camoneThl cTpa-
TErM4eckon aBmaumu, pakeTbl cTpareru-
4ECKOro Ha3Ha4YeHWs U1 Lenoe cemMencTeo
KOCMMYECKMX annapaToB pas3nnyHOro Ha-
3Ha4YeHA ABUAMCL BECOMOW COCTaBsInIo-
wei B pakeTHO-AOEPHOM LLUTE CTpaHbl,
npvyemM 3TN CPEeAcTBa, kak NpaBuio,
BO MHOMOM NPEBOCXOAuM 3apybexHble
o06pasiubl U NO CBOMM TEXHUHECKMM Xapak-
TepPUCTMKaM onepexanu passutre 3Thx
CpencTB Ha NokosieHre Bnepea.

OHem poxaeHus npeanpusTva cunTa-
erca 30 anpens 1916 ., koraa Mpasnexve
Pyccko-Bantniickoro akumoHepHoro o6-
wecTtea Npuobpeno Ha okpauHe Mocksbl
(B Punnax) 218 pecaTvH 3emMan, rge v Hava-
JIOCb CTPOUTENLCTBO 3aBOAA, NOSTyHUBLLIE-

ro B 1917 r. HazeaHvne Bropoit asTomo-
BunbHbi 3aBog, "Pycco-bant”, us Boport
KOTOPOTO yXe 4epes NATh AT BbILLO NATb
NepBbIX OTEYECTBEHHbLIX NErKOBbIX aBTO-
mobunein “Pycco-bant” (puc. 1). A 8 ok-
Ta0pa 1922 1. gupexTop 3aBoga (¢ 10 aBry-
cra 1921 r. npegnpusTe nmeHyetca 1-n
aBTobporeTarkoBbli 3aBog) W. C. Onei-
Huuyk nepegan Beepoccuiickomy Crapo-
cre M. U. KanuHuiy nepBblii COBETCKMI
aesToMobu1Ib, BCe feTanu KoToporo caena-
Hbl M3 PYCCKMX MarepuasnoB U pPycckumm
pabourmu.

B Havyane geaauartbix roA0B NPOLLIOro
CTONETUMA PYKOBOACTRBO CTpaHbl Aenano
nepebie LWarv No passuTHIoO OTEHECTBEH-
Horo aBuwacTtpoenns. B Mockee Ha Bos-
HeceHckol yavue (ynuua Pagno) npucry-
nun k paspaboTke camoneToB ABMALMOH-
Hbil  oTtmen LAMW, Bo3rnaBnsiembiii
A. H. TynoneBbiMm.
Ha XopgriHckom none
noctpoeH OnbiTHbINA
aspoapom — npea-
wecTBeHHuk FK HUN ¢
BBC. Cosgan WUH-
CTUTYT MHXEHEPOB i
KpacHoro Bozgywu- :
Horo ®dnora — B 6y- -
oywem  Akagemumna
umenun H. E. Xykos-
ckoro. B nocenke
KonbuyrnHo Bnagu-
Mupckon rybepxmmn &

; HA2 3aBOOE LIBETHbIX
meTannos 6bino pas-
 BEPHYTO MpOW3BOA-
! CTBO OTE4YECTBEHHO-
ro QIopanoMUHKA.
3 nepemenbl
) B NOJSHOM Mepe oTpa-
~ -t 3usmck Ha BpoHeTan-
KOBOM 3aBoAe B Pu-
* nsix. Bece pabortbl no
NPOV3BOACTRY aBTO-
¢ mobunein 6binn npe-
Kpawers. B 1923 .
© 6bN0 NpUHATO pe-
- fweHre o nepepave
+ ! 3aBoga B KOHUEC-
. CUI0  repmMaHcKom
" ¢pupme  "KOxkepc”
13 ropoga [Heccay,
Bo3rmaenaemoin npogeccopom Fyro KH-
kepcom. [LoroBop 3ak/oumam CPOKoM Ha
30 ner. Hemeukan ¢upma obssanacbh
NOCTPOWUTL COBPEMEHHOE MpeanpusTue
¢ npousBoauTensHoOCTLIO Ao 300 camo-
netos B rog. B 1923—1925 rr. Ha 3aBo-
ne wsrotoeneno 50 camonetos 10-20
1 100 camonetoB KJ-21. MNockonbky $pup-
Ma He BbINOAHWAA PAL YCROBWI OOroBo-
pa, a camy camoneTbl 0kasanucb Heno-
CTaTo4HO NPUrofHbiMK Ans 6oeBoro Npm-
meHenns, 1 mapra 1927 r. goroeop 6bin
PacTOprHyT
C cepeavHbl gBaALATHIX FOA0B HAYMHA-
€TCA NPOU3BOACTBO OTEYECTBEHHOW aBma-
umnoHHOM TexHuku. B 1927 r. Ha 3aBoge
B Dunisix co30aH NnepBeHeL, OTEHECTBEHHO-

fo

ro MeTaninyeckoro CamosieTOCTPOEHUA
camonet P-3 (AHT-3, puc. 2), HaunHalot
NPEeTBOPATLCA B XU3Hb WOEU aBUAKOHCT-
pyktopa A. H. Tynonesa n ero y4eHukoB
A. A. Apxarrensckoro n B. M. Nemskosa.
Co3pnaeTcs uenoe cemeliicTBO CamorneToB
AHT: 6ombapaovpoBwmk AHT-4 (TB-1),
Ha KOTopom B ceHTsbpe 1929 r. 6bin coBep-
weH daHTacTUYeCKniA nepeneT no mapii-
pyTy Mocksa—Hbto-Mopk, 20 Teic. kM Bbl-
an npeoponeHbl 3a 137 4, 1 nepebIi
B MUPE THXENbIN LieNIbHOMETaIMHeCcKuin
YeTblpexMoTopHbli  BombaparpoBLLKMK
AHT-6 (TB-3).

B cepepvHe TpuauaThix rogoB Ha 3a-
BOAE HauMHanacb ewe oaHa 3HakoBas
3nonen — pasBopaqvBanack NOAroToBKa
NPOW3BOACTBA NEPBOI0 OTEYECTBEHHOIO
ckopocTHoro 6ombapavpoBlumka AHT-40
(CB), nosgHee 6bIn CO303aH NUKUPYIOLLWIA
6ombapgupoBLink [le-2 (KoHCTpyKTOp
B. M. MNetnskoB). Ckopocts CB  3Haum-
TesibHO NPEBbILLIANa CKOPOCTh MHOMUX Ce-
puitHbIX ncTpebuteneii. Camoner lMe-2
Hauanu cepuiiHo Bbinyckatb B 1940 r,
no ckopoctu MNe-2 noutn He ycrynan uc-
TpebutenamMm U NPEBOCXOOMN HEMELKMe
nukupyome 6ombapavposmkm Xe-111
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1 K0-88. Bo Bpems Benmkoit OtevecTtseH-
HOU BOWHBI 3aBop, 6bin NepeopueHTupo-
BaH Ha BbiNyck 6ombapAupOBLLMKOB
panbHero paavyca gencteva Un-4 (Kow-
ctpyktop C. B. UnblowwnH) v nyqwero
¢ppoHToROrO Hombaparposmka Ty-2.

B nocneBoeHHbil nepyrog Havanoch co-
3[aHre N cepuinHoe NPOM3BOACTBO THXe-
nOro veTbipexmoTopHoro Bombapavpos-
wyuka Ty-4. OcBoeHve N NPOM3BOACTBO
3TOr0 camoneta nosBosMAn BbiICTpbiMA
TEMNamu BbINTH HA MMPOBOIA YPOBEHb Pas-
BUTWA aBTOMAaTUKN 1 BOPTOBBIX INEKTPOH-
HbIX CUCTEM, OCBOWTL MPOW3BOACTBO Ca-
morneTa ¢ cywecteenHo Gorbluein B3neT-
HOW Maccoi NO CPaBHEHUIO C paHee co-
3naeaembimu. B nepriog ¢ 1951—1960 m
6bm co3pnanbl cTtparerndeckue 6ombap-
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OVIPOBLLMKM, CNPOEKTUPOBAHHLIE NOA PY-
KOBOLCTBOM  [NIABHOMO  KOHCTPYKTOpa
B. M. Macuwesa — M-4 (puc. 3, Ha 3a80-
ne aTOT caMorneT Ha3biBann "NATLOECAT Ha
naTbaecsT”: ero anvHa — 47,665 m, a pas-
max kpeina — 50,526 m) n 3M (puc. 4),
6onee M3BECTHLIN 3a pybexom kak “bBu-
30H". Ha asvaumoHHoM napane B TylivHe
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Ha HeM Bnepebie Obina NPOAEMOHCTPNPO-
BaHa [03anpaska ToNMBOM B NONETE.

27 okTsibps 1959 r noaHsnca B Hebo
cynepcamonetr M-50 (puc. 5) — 4eTbl-
pexaBuraTesibHeIA CTpaTeryeckuin 6om-
6apAVPOBLUUK, CNOCOOHLIN BLINONHATH
KPENCEepPCKUH, a He KpaTKOCPOHHbIA NONET
Ha CBEPX3BYKOBOM CkopocTh 2,2 M. M-50
6bi1 OCHALLEH OPUIrMHANLHON IHEProyc-
TaHosKkow € Typborenepatopamu. MNepen-
HsIS CTOMKA uMena “B3abidnuBaroLLyocs”
TENnexxy, KoTopas Npu AOCTVXEHUK onpe-
[eneHHoN CKOPOCTU BbIBOAWMNA CamoneT
Ha B3NETHLIY yron.

A1 camoneTbl SBUIIMCb HOBLIM KPYN-
HbIM [AOCTUXEHNEM OTEHECTBEHHOrO Ca-
MONETOCTPOEHNA 1 HE WUMENU aHaNoros
B MUPOBOW asnaLmn,

; npucnaswne
i B pegaxumnio mobbie nsaTb M3
| LuecTr xynoHoB 3a nonyroane,
BMeECTe C NPefsIOXEeHHSIMH 1o
COBEPLUEHCTBOBaHWIO XYpPHa-
n1a, CMOryT MnpeTeHaoBaTh Ha'
OA/NH U3 NPH3OB.
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B 1960—1961 rr. 3asop sbiNyckarn
sepTonetsl MW-6 asnakoHCTpykTOpa
M. A. Muns.

Mocne kowunubl 8 1961 . M. B. Xpy-
HU4EeBa (MUHUCTP aBUALIMOHHON NPOMbI-
wnenHocTn CCCP 8 1946—1953 rr., 3a-
MecTutens npeacegarens Coseta Mu-
Huctpos CCCP 8 1961 r.) 3ason nony4nn

rvEey

HOBOE HaWMEHOBa- e
Hve — MawmuHocT- -

POUTENDbHLIN 3aBOA, -

um. M. B. XpyHunye-

Ba, UNK, KaK 1 cero- '

OHA €ro MHOrmMe Ha-
awigaioT, 3UX n npa-
BUTE/IbCTBEHHBIM
pelienueM 6bin ne-
PEOPUEHTUPOBAH HA
NPoOun3BOACTBO pPakeTHOW TexHuku. C
1962 r. Havanuce PaboTel NO CO3AAHUIO
MEXKOHTUHEHTasbHBbIX BannMcTU4ecKmnx
pakeT ¢ NOBbLILLEHHOWN BOErOTOBHOCTLIO,
VYAYHLIEHHBIMY - TAKTUKO-TEXHUHECKUMU
xapaktepmcTukamu. B 60—80-e rofbi 6bi-
no paspaboTaHo U HaNaKEHO CepuiiHoe
NPOM3BOACTBO YETHIPEX NOKONEHNIA MEX-
KOHTUHEHTANbHbIX BaNIMCTUHECKNX PAKET.
OHu cTanu ocCHOBOW PakeTHbiX BOWNCK
CTPAaTErnN4ECKOro Ha3HA4YEHUs.

Yonoxxenve 3a8ay 8 06nactu kocmm-
4Jeckux uccneposanuini norpebosano co-
3paHmna 6onee MOLLHBLIX pPakeT-HocuTe-
nei. PaketHas anones 8 Punsx ctaprosa-
fa C yHMBEpPCaNbHOW ABYXCTYNEHYATON
paketbl YP-200 (puc. 6), paspabotanHon
NoA PYKOBOACTBOM rEHEPANLHOrO KOHCT-
pyktopa B. H. Yenomes. B 1962 r. 6bino
NOJNIOXEHO HAYAN0 NPOEKTUPOBAHUIC pa-
keTul-HocuTens YP-500.

16 wions 1965 r. ¢ ee NOMOLLbIO Bbin Bbl~
BEAEH HA HU3KYKD OKONO3EMHYIO OpbuTty
HayuHbIK cnyTHuK “Tlpotol-17, HanumeHo-
BaHWE KOTOPOro BNOCNEACTBUM 3aKpenu-
nock 1 3a paketon-Hocutenem. C 1967 r.
Ha4annChb 3aNyCKun pakeThl B €e COBPEMEH-

Puc. 6

Puc. 5

nom euae. Ocyuiectenexo 318 nyckos pa-
xeTbi-HocuTens “TpoToH" pas3nuyHoOn MOo-
andukaumy, BKNKOYAs MOAEPHU3NPOBAH-
Hylo pakety “Tpoton-M™ (puc. 7), koto-
pas COBMECTHO C HOBbIM Pa3roHHbIM Brno-
koM "Bpua-M" umeetr 6onee BLICOKUA
KOMMEPHYECKMI NOTEHLMan Ha MWPOBOM
KOCMUHECKOM PbIHKE 1 COCTaBseT TexHU-
HECKYIO OCHOBY POCCUNCKON KOCMUHECKON
nporpamMmbl XXI Beka, akTUBHO NUCNONb3Y-
eTcs B uHTepecax MuHucTepcTea obopo-
Hbl PP 1 B kOMMEPYECKON AEATENbHOCTH
No BLIBEAEHMIO CNYTHWKOB HA BbICOKYIO
KPYrOBYIC W r€OCTALMOHAPHYIO OPBUTLL.
OTHOCUTENBHAA NPOCTOTa KOHCTPYKUMK,
BHICOKAS CTabunbHOCTE Npou3dsoacTsad
n BOnbLUON ONbLIT NETHOW 3KcnnyaTaummn
caenann pakery “TlpoToH™ ogHWM K3 ca-
MbIX HaaexHbix HocuTenen B8 mupe. C ee
NOMOLLIBbIO B KOCMOC BbIBEAEHBI CNYTHUKKN
"Kocmoc™, cnyTHuk-petpancnstop “Pany-
ra” eAVHON CUCTEMbI CNYTHUKOBOW CBA3U,
CNYTHUK-PETPAHCNATOP “"OKpaH" CUCTEMBI
HENOCPEACTBEHHOIO TENEBU3NOHHOTO BE-
wanms, “TopusoHT", CNyTHUKKM nccneposa-
Hus flynbl, Mapca, Benepsl, xomeTsl lan-
nes. 3a Bpems CyLLECTBOBAHUS POCCUIA-
CKMX NUNOTUPYEMbIX OpBUTanbHbIX CTaH-
umi 8 uexax FKHMLU 6b1nM MaroTosneHo:
nunoTupyembie opbutansHble CTaHuun
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“"Caniot”, "Anmaz”, "Mup” n Bxogsauve
B COCTaB CTaHuun "Mup” Taxensie cneumn-
anvavpoeaHHble moaynm "KeaHTt", "KBaHT-
2", "Kpuctann", "Cnektp”, "lMpupona”
(puc. 8). Jlornveckum npoaonNXeHnem
paboT no co3naHuio opbuTanbHbIX CTaH-
umit ctano ysactue FKHIL, um. M. B. Xpy-
HYYeBa B pa3paboTke, n3rotoBNeHun, 3a-
MycKe v 3KCnnyataLvv NepebIX 3NEMEHTOB
MexayHapOoAHOM KOCMWUYECKOW CTaHumn
(MKC) — 6nokoe "3aps” n "3eezna”. B Ha-
croswee spemsa FKHNL vm. M. B. XpyHu-
yesa BeaeT paboTbl NO CO3AaHVIO TpETbE-

Lo

Puc. 8

ro poccviickoro mogyns MKC — mHoroue-
neesoro NabopaTtopHOro MoAyns.

B cootBeTCTBUM C YKa30M Npe3uaeHTa
P® n MNoctanoenenvem lMNpaButensCcTea
P® B Hactosiee spemsa Kocmmueckuin
LLEHTP €0343€T KOCMUMECKUIA pPaKeTHbIN
KOMMnexkc "AHrapa”.

Llens co3paHnsa 3TOrO0 KOMMnekca —
obecneyeHve rapaHTMpPOBaAHHOIO AOCTYy-
na P® B KOCMMHECKOE NPOCTPAHCTBO
C poccuiickoro kocmoapoma lNneceuk, ee
CaMOCTOATENBHOCTU B 06nacTu kocmuye-
CKOW AEATENLHOCTYN BHE 3aBUCVMOCTY OT
Xxapaktepa v HanpaBNEHHOCTU Pa3BUTUA
BOEHHO-NONUTUYECKNX N 3KOHOMURECKUX
B3a¥IMOOTHOLLEHWI C APYrMin CTpaHamu.

Mo Joroeopy O COKpaLLeHn cTparern-
HECKMX HACTYnaTENbHbIX BOOPYXEHUN
noanexan NMKBNaauMn psf, poOCCUCKuX
MEXKOHTUHEHTaNbHbIX BannucTuyecknx
pakert, B vx yvcne paketa CC-19, Ha 6a3e
KOTOPO#, B paMkax KOHBEPCUOHHOW Npo-
rpammbl, KOCMU4€CKVUM LEHTPOM CO30aHa
pakeTa-HocuTens "PokoT”. 10 COCTOAHUIO
Ha anpenb 2006 r. oCyLLIECTBNIEHO CEMb NY-
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ckoe "Pokota” (13 Hux 6 — B uHTepecax
VHOCTPaHHbIX 3aKas4yvKoe, 1 — B pamkax
denepanbHON KOCMUYECKOKN NPOrPaMmMmel).

ﬂ,ﬂﬂ peuwleHns 3aaayH MOHUTOPUHIra OK-
pyxawLlen cpefbl Co3paeTca cuctema
ANCTAaHUMOHHOIro 30HAUPOBaHNA 3emnm
Ha 6a3e koCMUHECKOro annapara "MoHu-
TOop"”. 3anyCcK KOCMWYECKOro annapara
"MOHUTOP-3" 6biN OCYLLECTBNEH B aBrycC-
Te 2005 r. Hauatbl paboTkl N0 TENEKOMMY-
HUKAUUNOHHBIM CNYTHUKaGM — 3TO BCE Ha
OCHOBE YHMBEPCANbHOM KOCMUYECKOMN
nnatdopmbl "HxTa”.

Ot
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XpyHuuerubl pas3sepHynu ceTb “Tene-
KOMCB#3b", B paMkax KOTOpO# CO3faH
Llentp 06paboTkn n otobpaxenuns nonet-
Hoi nHdopmauwm. Co3aaH poOCCUACKWIA
CErMeHT NEPCOHANLHOM NOABKHON CNyT-
HUKOBOW CBA3n "Upnanym™.

B yCnoBuaAX PLIHOYHOW 3KOHOMWKWN
¥ BO3MOXHOCTW BbIXOAA NPEeanpuATUiA-
NPOV3BOAUTENEN HA MUPOBON PbIHOK
FKHMOL vm. M. B. XpyHuueBa pas3sepHyn
AKTVIBHYIO BHELUHE3KOHOMUWYECKYIO Aes-
TENLHOCTL. 3a NocneaHve rofbl ero NapT-
HEPaMW CTaNM MHOIMME XOpPOLLIO M3BECT-
Hble 3apybexHble dvpmbl: "BonHr”, “flo-
pan”, "Uumapcart”, "Mortopona”, "TaHam-
cat”, "Xbl03", "EBponeiickoe coobwectso
CNYTHUKOBLIX cuctem”, "Jlokxua — Map-
TVH" ¥ Ap.

Mo cocTosHuo Ha anpenk 2006 r., Ha-
yuyHasa ¢ 1996 r., ocywiecTeneH 41 KOMMep-
4YEeCKUA CTapT pakeTbl-HocuTens "TpoToH™
(36 — B paMkax COBMECTHOIO npeanpus-
Tvsa International Launch Services), 3 — no
KOHTpaxTy C komnanven Motorola (Tpemsa
nyckamu Ha opouTty 6bin BoiBEAEH 21 CnyT-

HYK cuctembl Iridium), 1 — nNo KOHTpaxTy
¢ kKoMnanven Inmarsat, 1 — BbiBEAEHVE
KOCMuueckoro annapara Integral Eepo-
NENCKOro KOCMWYECKOro  areHTcTea.
Ha vhpauiickoMm KOCMOApOME CO30aH Ha-
3€MHbI KOMNNEKC NO oBecneveHnio noa-
rOTOBKW W1 3anyCKy KPUOr€HHOro pasroH-
Horo 6noka B COCTaBe paKeTbl-HOCUTENsI
¥ OCYLLECTBAEHH TPU YCNELWHBIX 3anycka
poccuiickoro pasroHHoro 6noka B cocra-
B€ VHAMIACKOW PaKETbl-HOCUTENS.

B okts6pe 2004 r. 66in noancaH KOH-
TpakT Ha pa3paboTky 1 Co3AaHNE B VHTE-
pecax KOxHoi Kopen KoCMMYecKoro pa-
KETHOrO KOMMNAEKCa C paKkeTor-HoCUTENEM
nerkoro knacca KCNB-1. FKHIML, saenseTca
reHepanbHbiM NOAPAAYMKOM, OTBEYalo-
LU¥M 32 pa3paboTKy KOMMNANEKCA B LIENOM.

B npoponxeHne nnofoTBOPHOIO CO-
TpyaHndectea Poccun n KasaxctaHa
B KOCcMuueCKol cdepe B Mockee 6Obino
nognvcaHo CornawleHve 0 co3gaHny Ha
kocMoapome balkoHyp pakeTHO-KOCMU-
4eckoro komnnekca "baitepex” ana 3a-
NYCKOB KOCMWYECKUX annapaToB pake-
TOHOCUTENEM THXENOrO Knacca "AHrapa”,
npyi 3TOM roNOBHLIM UCNONHUTENEM 3TO-
ro npoekta CornaweHvem onpeneneH
FKHMNL, ym. M. B. XpyHniera, v Obino 3a-
KoveHo CornauieHve O COTRYAHWHECTBE
Nno CO3[4aHVIO Ka3axCTaHCKOro CnyTHuKa
cBA3KM W Bewanwa cunamn  FKHMLY
vM. M. B. XpyHuiega. 18 UIOHS C NOMOLLbIO
pakeToHocuTenss “TpoToH” Gbin BbIBEAEH
Ha opbuTy KocMmuueckuii annapar "Kascart”

Ha pybexe XX—XXI eexos Poccus note-
pAna HEMaNo NO3VUWIA KaK BOEHHAas Y KOC-
mudeckas nepxaea. Llentp vm. M. B. Xpy-
HW4YEBA, HAaNPOTMB, CTan MUPOBOI Map-
KOiA. BepexHO BOCNPUHSAB FE€HNIA 1 cna-
sy A. H. Tynoneea, B. M. Macvwesa,
B. H. Yenomesn, OH nokazan Ceoe npaeo
ObiTb B OQHOM psifly C TakvMW rvraHtamu,
KaK "BoviHr” v "flokxng”.

ExenHEBHO, BKIIOYas TENEBU30P vnu
becenys C apy3baMM, HaxoASLINMUCS
B pasnuuHbiXx 4HacTax 3€MHOro wapa,
no TenedoHy, Mbl NONL3YEMCH KaHanamy
nepepaun nHdopmaumm, Kotopole obec-
NEeYYBaIOT CNYTHYKW, BbIBEAEHHLIE HA OKO-
nosemuyilo opbuty cosganHbimmn FKHIML,
paketoHocuTeEnaMnU. CNyTHUKW — HE
3B€3abl, CaM¥ Ha HEDGE HE NOABNAKOTCS.

NUTEPATYPA

1. KTO eCTb KTO0 B COBPEMEHHOM mMupe. Bbl-
nyck V. Tom 2. — M.: MexxayHapoaHbiii 06beaMHeH-
HbIl Guorpaduueckmia ueHTp, 2003, c. 56—195.

2. TocynapcTBeHHBIA Kocmuyeckuin Hayu-
HO-NPOV3BOACTBEHHBLIN LienTp UMEHU
M. B. Xpynnuesa. dkonorus. — M.: 1993,

AsTOp 651a3rogapur 3a rpefocTasfIeHHbIC
marepvansi M OMOLYL B 10OrOTOBKE CTarbu
K nybnukaumm npeccnyxby [enepanbHOro gm-
pexropa TKHIL wm. M. B. XpyHindesa, mysesi
Kocmmieckoro Llentpa v smaHO ero avpektopa
TNo+Homapesy Y. .

27 oktabpsa aTOoro ropa coctos-
nocb npasaHoBaHue 1bunes Kocmu-
yeckoro LleHtpa.

Penakyns nosgpasnser Kon-
nextus FKHIL um. M. B. XpyHu-
yeBa M Xenaer L[anbHeruwnx
TBOPYE€CKUX YCNEeXOB.
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OJIBTMETPH  IIOCTOAHHOTO
KaK HpaBHJiO, CTPOATCH IO CXeMe
YCHIINTENA HOCTOAHHOTO TOKa C

TOKa,

MarHHTOJIEKTPAYECKUM MHIUKATOPOM
Ha puxope. Takue upnbopu wve oTiiH-
YAKTCA BHCOKEM BXOJIHRM CONPOTHB-
JeHmeM, NOCKOJALKY HPAaKTHYeCKH He-
BO3MOMHO AO0OMTBCH TOTO, YTOOH YCH-
anTeNib Ba TJIOCKOCTHOM TPaH3HECTOpe
HMEN JIOCTATOYHO BLICOKOE BXOJHOE
conpoTHBienne N Mauwi gpefid. On-
HAKO JTOrO0 MOMKHO JIOCTHYD [PYruM
nytem. llocTosmmHE TOK npeoGpasy-
0T B HEPEMEHHHI H 10C/e NeTeKTHPO-
BAHHA M3MEPAIOT CTPEJNOYHEIM OpHOO-
pom.

Tlo TakoMy NpEHUMIY paboTaerT n
BOJILTMETP, CX€Ma KOTOPOTr0 NOKazaHa
Ha pHC. 1. HpeoﬁpaaonaTgneM NOCTOR K-
HOTO TOKA B [IEPEMEHHHIT CIYMKHT Te-
Heparop, paforalomuit B pnEanasoHe
vacror 80—100 »zy (7). B romnexrop-
Hylo nenb Tpassucropa T; BEKYeHA
obmotra I TpaHchopmaTopa. B peskume
rerepanEy B 06MoTRe /] HHYKTHDYeT-
cs Banpskenme BY, xoropoe mo-
CTYHaeT HA eMKOCTHRIHt medutens,
06pa3oBaHEHH EMKOCTAMM [IBYX IIO-
CleNoBaTeIbHO COSJIEHEHHHX KpeMHHe-
sux crabuamrrpounos JI808. Yacre ma-
npaxenss BY (mpu pasencrse em-
gocrelt pmonoB J,—JM[, 3TO cocrapuT
[HOJIOBERY OOIIET0 HAIPAHEHAA) IO~
naerca Ha 0a3y TpaHsHCTOpa wWepes
fi0c/ieOBaTe NBHBI KoznebaTebHEIt
KOHTYp. OTAM JIOCTHTRETCH HOJOHKH-

Puc. 1

e /777401

Kanpg. Texn. nayr A.

TesbHasg oOpaTHaA CBA3L

HeoOxonMMas s moj-

Rl Jiepskaund KosebaTesbHo-
TO mponecca.

Ecain K TouKe coefimHeHHS [IMOIOB
UPAIOKHTb IIOCTOSHHOE HallpsAsKEHHe
orHOCATeNbHO oOmorkM [I Tpamcdop-
MaTopa, TO eMKOCTh OfHOTO M3 JHOJ0B
YBeJINYATCHA, a APYTOrQ YMEHbIOUTCH.
9TO BHI30BET H3MEHEHUEe HANpPsKeHUA
HOJCHHTENbHOR  ofOpaTHOft  cBaA3M.
TaknM o0pasomM MOKHO pery/iMpoBaTrh
riiybaHy ofparnoit csazm.

TenepaTop paGoraer B pekume Msr-
KOTO BO30yiK/ieHUs, M IOTOMY NpH Ma-
JIBIX aMINVINTY/IaX TeHePUPYEMBIX KoJjie-
Oaupit aMmanTy)a 3aBUCHT OT Koaddu-
nnenTa oGpaTHOH CBA3M, TO €CTb OT
BEJIMYUHE M IOJSAPHOCTH NOCTOAHHOTO
HaNpAKeHusA, IPHJIOKEeHHOTO K JIHOJIAM.

Ha pue. 2 nmorasasma THOHYHAA 3a-
BHCHMOCTb M3MEHEHHMS €MKOCTH Kpem-
Hiesoro crabmwimrposa J{808 or npu-
JIOKeHHOr0 Hanpsiikenust (Kpupasa 1)
M €ro BOJbTaMIEpPHAsA XapaKTEPHCTHKA
(vpuBas 2). CompoTHBIeHME NOCTOAH-
HOMY TOKY OONIbIIMHCTBA STHX [HOJOB
(no 85%) 8Giuam HyAeBO# TouKm Xa-
PaKTePHCTHKH CocTaBjisier (ojiee deM
100 Mox, a y ocTajibHHX e OHO JiO0C~
Turaer 1—5 Iom. Beawumsa sToro
CONpOTHBIIEHMA OHCTPO najaer ¢ yBe-
JINYEeHNeM NPAMOr0 HaNpsHKEHHsA, I0-
3TOMY CYMM2 NOCTOAHHOTO ¥ BHCOKO-
9YACTOTHOFO HANpPAMeHud B menu o0-
paTHOH CBASH He JOJKHA NPEBHINATH
HECKOJIbKUX  [ECATKOB MHJUIMBOJIBT,
HMHaYe BXOHOE COIPOTHBJIEHME Aqeilky,
ynpasidmomed ammintynoli redepa-
oMM, HEJONMYCTHMO YHhajierT.

T,11401

Ri2,4x - Rs2.2x
)

BblCOKOONM
BOADbLTM
NOCTOAHHOTO TOK

BETYUHKHWH

bl

Hbl#
ETP
A

Tenepupyemoe wuanpsixenne ¢ 00~
morru {11 Tpaschopmaropa nocrynacr
Ha BXOJ| YCMJIUTEJIbHOTO KacKaja, Co-
6pannoro Ha Tpausuctope Ty. K Bm-
Xopy YCWiHTeJisi depea netekTop J;—
M nopriiroden Muxkpoammnepmetp M-24.

BrmpsmiieHHOe HaDpasKeHHe C BhI-
xopa npuGopa depea pesncrope Ry,—
Ry; mopaeTcs Ha BTOpPYIO OOMOTKY
tpaHcdopmaTopa. Takmm oGpasom, npu-
60p oxBaveH Fy0oKO# oTpuIATENbHOM
o0paTHOH CBA3BK [0 HANPAXKEHHIO,
KoTopasa cTrabmiusnpyer ero paGory B
LEJOM, KpOMe TOro, YBeJMYHBACT
BXO/{HOE CONPOTHBJICHHE YCUJIMTeSs!.

Korpa Ha BXOA DOCTYNAET HAMPRHC-
HUE  HOJOKHTEIBLHOH  LOAAPHOCTH
(orHocuTenbro obutero uposoja +9 6),
YBeJHYHBAETCH aMIHUTY/IA Fedepanuy,
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OpPH 3TOM NOKa3aHUA Bhi-
XopHOro Ipubopa pactyr.
Eciu ke nonspHocTs no-
JAHHOTO HANPSA/KEHAR OT-
pHIaTelipHa, aAMIUIETY/A
Koste0aHuil yMeHbIINTCA.
JA s HopManbHOll paboTh
npubopa HavanbHas aM-

S & 361k IVIATYN3 TFeHEePHPYeMBIX
Kone0aHuil popKHA OWTL

i b . BIIOJIHE onpeneeHHoi
A ¢ . o +96 HE3aBHCHMO OF IOJAD-
Kis Ky Kis Rig Frp k) Ryy 100% i e HOCTH MBMEPAEeMOro Ha-
2008 52,0 156 47 1424 NpsKeHNA. ITO  JIOCTU-
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taetca  caeaywnumM  obpasom.  Tox,
npoTexaLliit mo peancTopy Ry, oMe-
IHeT CTPEAKY H3MEePHTEIBHOIO MpH-
fiupa B vOpaTHOM HampasIeHHH. UTOOH
upubop i10Ka3kBaJX HYJIb, HEOOXOAHMO
KaK-TO KOMIOEHCHPOBATh 3T0 CMEIlleHUe,
8 HMEHHO fOOHThCH  HeobOXOomuMoii
«uynesoily aMIIMTYAB TeHepMpYyeMBIX
KoneGanuit mogGopoM COMPOTHBIEHHH
peancropa R,.

JlnA TOuHOH YCTAHOBKH HYJUA Ciy-
IKAT NOTEHRHOMETP R4, € MOMOLBIO KO-
TOPOro MOKHO B nefonuIuux npeneitax
H3MEHHTDh BeJHUYMHY TOKa, HITAIEro
reueparop.

HocicaoBaTedbHo € MUKpoamiiep-
meTpod M-24 4yBCTBUTENBHOCTLIO D0
wau 100 Mxa chefyeT BKAWYMTL pe-
auctop Ryg € TAKUM COMPOTHBIEHHEM,
uyrolM cTpenxa npuGopa OTKIOHANACD
Ha BCI0 WKany mpu fofaye Ha BXOR
uanprenua 300 mes. Ileperawuarens
IT, paer BO3MOMHOCTL MEHATH HOJAP-
110CTh BKJAQYEHHH MHKpoOaMifepMeTpa.
O0MoTKE TpancdopMaTOpa U KaTyIKH
HUZYKTUBHOCTH L HaMoTaHLI Ha TOpII-
rooOpaannix ceppeunnkax Cb-3. Ha-
TYHIKa MUJYKTHBHOCTH copepnr 500
putkoB mporopa I3 0,13, namoran-
HLIX HE ABYXCEKLIIOHMHOM KapKace. Ee
HHAYKTHBHOCTD 11pubiansuTensho 12—
15 men. O6MoTEH Tpancdopmaropa €o-
aepwar: [—240 surkoB (4 men);
Il — 120 suteos; JI1 — 40 surkos
nposopa I3 0,13. B Kagecrse cep-
J\e9HHKa TpaHcdopMaTOopa MOKHO Tak-
e HCi0AL30BaTh deppuTOBOE KONbIO.
I aa karymru L #e ciegyeT TPAMEHATH
deppuroBsie Kostbua ¢ Conblioit Mar-
HATHOR TPOHNNAEeMOCTLIO.

Veumrreis CMORTHPOBaH B NaTYHHO I
ropofre pasmepamu 115X 70X32 aa.
Jlas H3rOoTOBNCHHA KOPOOKI He pexo-
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MEH,IYeTCsl UPUMEHATL CTalib, TaK Kak
upH aTOM B KOneGaTenbHH KOHTYD
Oyaer BHeceno OOABIIOE 3aTyXaHue, 4T0
3aTPYAHUT BO3HNKHOBEHHE TEHEPANHH.

Bee pesucropm Tuna YJIM, sa mc-
KiK9enneM peanuctopos R; ¥ fenuTeny.
Konpgescatops NPHMEHAIOTCA MO BO3-
MOMKHOCTH MeHbIiiux rabapuros. Kon-
neucarop €y cawasnoil tuna, KCO-1.

Harymxa VHEYKTUBHOCTH CMOHTUPO-
Bana Ha CTOHKe M3 H3OJNSITIUOHHOro Ma-
Tepuaila Ha pPacCTOAHHM He MemHee
5—7 mm  OT CTEHOK MEeTAanIHIecKoir
KopoOkru. PacioaoxkeHue neraneii u
MonTamx Hokazaww ua punc. 3. Hoad-
¢uuuent ycueuus TpaHaucTopa T,
coctapaner or 40 0 100, a Tpan-
auctopa Ty— or 20 po 25.

Hepejy Hana)KHBaHMeM YCHJINTENsA
OB0 OBl JKeIaTeNnbHO HUBMEPHTb CO-
uporusnenue crabumurposos [, u J,
BONIN3H HYNEeBOH TOYKHN MX ‘X8PaKTepH-
CTUKML.

I1o upencTaBaseT H3BECTHHO
TPYAHOCTM, TOCKONBLKY HAN0 HMeTb
MMITMBOALIMETD C OYeHb OOIbUIMM
BXOjHEIM conportuBaeHueM. B Kpaifnem
ciyyae MOKHO BOCHONL3OBATLCH He-
npopepeHubniMi Auogamu. Tonbko cay-
4YailHO MOTYT MONACTLCSE JMOAH, CONpPO-
THBNEUHA KOTOPHX Menee 100 Mox.
Buocnegcrsun MOxEHO nopobpats 6o-
nee TOAXOAAMMNE AHOAH C TOMOINLIO
coGpansoro npubopa. OT conpoTHsne-
HHA JINOJ0B 3aBRCUT He TONKLKO BHIXOJi-
fioe COMPOTHBIEHNE, HO U TeMIepaTyp-
gasi CTa0MAbHOCTL Hpubopa.

Hanaskusanue HaudHAKOT ¢ nopdopa
peskHMa yCHINTeRbHOTO KacKapa. Ilens
TIUTaius TeHepaTopa fpu 3TOM ClefyeT
pasoMKHYTb. B 3aBHCHMOCTH OT BenH-
untpt B Tpausuctopa T, mopGmpaercs
conpoTHBIeHne peaucropa R, o1 Koto-
pOro 3aBHCMT TOK cMellieHHs Ga3n. 31O
CONPOTUBIEHHE HOMKHO OBITh TarmM,

4TO0K NajicHHe HAMpPS;KEeHHA Ha peanc-
Tope Ry cocrasnsno 3,5—4,5 6. Ipu
3TOM KO3)OHIHEHT YCHICHHA 1O Ha-
IPsIFKEHUI0 BCeTO KaCKaga COCTaBuT
40—60. 3arem ciegyeT mepeBecTd mHe-
perniogatens II; B Takoe NOoMHeHHE,
gro6R cTpenka mpuGopa Omna OTKIO-
HEHA TOKOM CMEIeHus BJIEBO OT Hyje-
BOro monomesnns. Jlna nagana ynobno
OfaTh Ha TEHEPATOp NUTAN0Iee Ha-
DNPH/KEHHEe 0T OHOTO CYXOro 3JieMeHTa
1,3—1,5 6, 3aKOPOTHE BXOJIHHE 3a/KH-
mui. Ilpu vToM Ha pesucTope Ry JOMM-
#Ho magath uHanpsmenwe 0,7—0,8 e.
Bo3HHKHOBEHHE TeHepaliit MOMHO Off-
PeleasTh N0 OTKAOHEHUIO CTPeIKH NpH-
0opa, BKJAYEHHOrO Ha BHXOfe, WIH
(mocnepHee Jyulle BCEro) Mo OCHUALO-
rpady.

R, ynobuo BpeMeHHO 33aMEHMTbL pe-
3HCTOPOM TIEPEMEHMHOr0 COupOTHBIE-
ynun 8—10 xox, ycTaHOBHB HadalbLHOE
COTPOTHBIICHHE 5 KOM.

Ecnu KoHOE KoanexTopuofi 06MOTKH
TpancHOpMATOpa IPACOSRHHEHH Mpa-
BUJIBHO, reHepanuf BOSHUKAET Cpasy
e n crpenka npabopa OTKNOHHTCA 3a
nperenn mkaaw, Torna cregyer nian-
HO YMeHLIIATb COMPOTHBJEHHE TIOTEH-
puomeTpa R, [0 Tex Hop, HOKa CTpel-
Ka npufopa He OKa:Kercs B HyIeBOM
ponoyenun. Ilocie aToro Hago npose-
puth paboTy BCero yCHAUTENA, MEHAH
NOJIKHTENbHO® HAIpAMKeHHe, 11073~
BaeMOe HA BXOj. 3aTeM, HePeRANTNB
nonaproctb npubopa (/1;), BHOBE HpPO-
BEPART IIKANY.

Tetieps M3MEPSIIOT CONMPOTHBICHUO
HOTEeHI{AOMETPA B 3aMEHAKIT ero Peanc-
TOpPOM TMOCTOAHHOTO CONPOTHBIEHHA C
TogsocThi0 5—10%. B 3arkmodenne
MEeTAKT BPEMEHHOE NUTAHHE reHepaTo-
pa Ha HOCTOsiHHOC HMTaHne oT oomieil
OaTapen TaK, KaK NMOKa3aHO HA CXeMe
(puc. 1). Bx KOHCTPYKTHBHO COBME-
igen ¢ I,;. -

Conporusnenune peaucTopa Ry BH-
Gipaercs Tak, yTo0H cTpeiara npabopa
HaXOH;1ach B HY1€BOM NOJIOKEHHHA TTPH
MOUTH HONHOCTHI0 BHEJEHHOM COLPO-
THBJAEHHH ToTeHnHomeTpa Rg. B atom
cliyuyse JIEFKO YCTAHOBHTh CTPEIKY Ha
HyjeBoOe fieJieHue Jiaxke IpM yMeHbIe-
HUH BHTAIONETo Harpsixeunsd 1o 6,5 4.

B onucanHoM npubope TPHMEHEH
MukpoaMoepmerp M-24 ¢ conpoTmBie-
siteM paMkH 1760 oxm, 115 KOTOPOro M3-
roroplieHs Hosbie mxaae ua 0—30 u
0—100 penennii. Caepyer ydecrb, 4970
upuGop ycroitauso  paboraer 1pH
BXOHHOM Hampsikeuus ue Gonee 0,3—
0,35 s.

Jisisi u3MepeHusi HanpsKewud, mpe-
suimaoniero 300 me, npegycMorpe
[JenuTeNb HanpsuKeHusi HA BXOme ycu-
ngtensi. Ero paccunTHBamwT HCXOHs U3
BXOQHOTO COTPOTHBIIEHHsI YCUIUTENA.

ConpoTusieHse JeNNTeNs, BKIIOYEH-
HOTO HOCJEeJOBaTENLHO B eNlb Ha BXOJE,
HONKHO Omth B 50—100 paz MeHbme
BXOMHOTO COMpPOTHBAEHHs, KOTOpOe B
[aHHoM ycunnrene cocrasnusier 40 lom.
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BUAEOTEXHUKA

Ten. 208-83-05

Npuem craten: mall@radio.ru
Bonpocsi: consult@radio.ru

PAQUO N2 $1, 2006

Bonpocbl cepBuca
M 3Kcnnyatauum HOBbIX BUAOB

BNOCOTEXHUKMN

BoctaBka n xpaHeHue undpoBoin nHpopmaumm.
KomOGuHmpoBaHHbie ycTposicTBa dupmbl JVC

10. NETPOINABJIOBCKMUMH, r. Taranpor

B nocnegHwne rogel ugeT WHMpPoKoe HacTynneHne yndposeix ycT-
pOHCTB B cepe nepenByYn, npuemMa v XPBHEHUS HWHOOPMBLINY.
B ny6nukyeMo#i HyXKe cTaTse QOBOJIbHO KPBTKO pBCCKa3aHo 06 sTom,
a rakxe 0 KOMO6MHMPOBaHHbIX YCTPOWCTBaX [AJ1S1 3BNTUCH ¥ BOCTIPON3 -
BegeHns curianoe ¢pupmsl JVC. ABTOp ABET pexoMeHaBLUNY ¥ NOo 3a-

MEHEe Yy3/10B B TaknX yCTPOHCTBAX.

0 BpemMeHy nybnvikauum cTatbm € no-
XOXWM HassaHveM [1] npoLuno wectb
NET, B TEHEHNE KOTOPLIX NPOU30LWNO MHO-
ro CyleCTBEHHbIX U3MEHEHWIA B CepBuce
annapartypsbl Buaeosanucy. Ha 31o 8 He-
Manoi CTENEHU NOBNUANU U3IMEHEHWUA
B HOMEHKNATYPE W YBENVHEHNE KONUHECT-
Ba NpOOABAEMOWN TEXHWKW, CBR3AHHLIE
C LULMPOKUM pacnpocTpaHeHneM notTpebu-
TENbCKOro KpeauTa, NOSIBAEHVEM HA PbiH-
K€ MOAENEN HOBbIX, NPEVUMYLLECTBEHHO
a3varCcKux TOProsbiX MapoK, AOCTYNHbIX
NO LIEHE LUMPOKMM CNOSM HACENEHWA.
OpHako cHawana paccMOTPUM, HTO HO-
BOr0 npouv3owno 8 obnacrtv nepepnauv
¥ XPaHEHVA ayavoBU3yanbHOW nHpOopmMa-
uuK, 0coBeHHO UMppPOoBON. B pasnuuHbIx
CMU akTneHO 06CyXnaloTca NepcnekTue-
Hble cnocobbl JocTaBku NOTPEGUTEnto Lu-
¢dpoBsoit uHdOpMauuK, B TOM y1cne Tene-
BUAEHWA, pagvo, MynsTnMeava. Boickasbl-
BAIOTCA MHEHUA O BO3MOXHOCTU Nepenaqu
BCex BWAOB MHPOPMaLUUK "wepes OaHy Po-
3eTKY" ANA CTauMOHAPHbIX CPEACTB U ve-
PE3 CETU COTOBON CBA3M HOBbIX NOKONEHWIA
{G3) ana mMobBunbHbIX ycTpoicTe. B Takmx
cuctemax Boobuie He TpebyloTcs uHAVBK-
[LyanbHbie HOCUTENN UG POBOIA 3anuc.
OCHOBHBEIMY CTOPOHHUKAMW YKa3aHHO-
ro NoAX0Aa MOXHO Ha3BaTh BEAYLNE KOM-
NbIOTEPHBIE GUPMBI C X KOPNOPaTUBHBIMW
vHTepecamu. MpakMueckue peanusauvvn
3TUX CUCTEM TaKXe YXe NPOAEMOHCTPUPO-
BaHbl. Ho y6eauTb "MHepTHbIE™ MacChH No-
TpebuTeneii, 3aMeHVUTb NPUBLIMHYIO CTalu-
OHapHYIO annaparypy Cneyvanm3vposaH-
HbIMK KOMNbIOTEPAMW, HE CKOPO YOACTCA.
MOXHO Ha3BaTb HECKONLKO NPUMWUH TAaKoM
CUTYaLUK: CNOXHbIM B NOHYMAaHWK NUHTEP-
delic, 1. €. cnocobbl "0bLWEHNA" NONb30Ba-
TENeil ¢ annaparypoi; HEKOTOPLIE Heno-
CTaTKW, NpUCYLMe KOMNbIOTEPaM BOOOLLE,
HanpuMep, Takue Kak HeobxoaAMMOCTb
npouecca 3arpy3ku onepauuoHHbIX CUC-
TEM NOCNE BKNIONEHWA B CETb, "3aBuca-
HUK", BO3MOXHOCTL “"BUPYCHBIX" aTak
Y BMELLATENLCTBA B NIMHHYIO XU3Hb. Kpome
TOro, 4TO BECbMA BAXHO, NONbL30BATENM
CTaHOBATCA ¢aKTUHECKN "3aN0XHUKaAMN"
onpeneneHHbiX NPOV3BOANTENEN annapa-
TOB U UX TEXHUYECKOW NoAnTuKW. Hanpu-
Mep, BNOMHe peansHo npuobpetenne 060-
PYOOBaHUA, YCTApPEBLUErO yXe B "AEHb NO-
KYNKu'™ 1nu mMopanbHo, Unu No NPou3BoA-
CTBEHHBIM NpUYMHAM, HanpuMmep, Ks-sa
6HaHKpOTCTBA (PUPMBI MV USMEHEHUA KOH-

Lenumm NOCTPOEHUSI CUCTEMBI, B PE3Y/b-
TaTe vero TpebyeTca NoNHan 3aMeHa BEChb-
ma poporocrosiuero obopynosaHus u ap.
3HaumTenbHo Gonee peanbHO nNoBce-
MECTHOE BHEApeHue B 6nnxkaiiwem byay-
wem cuctem UngppOoBOro HA3EMHOIO Te-
nesuwaeHvs. Ludposbie cnyTHUkOBOE
n kabenbHoE TENEBNIEHVE 1 paauoBetla-
HUWE — yXe [3BHO NOBCEAHEBHAR peasib-
HOCTb BO MHOTUX pa3Butbix cTpaHax. On-
HAKO He BCE €ELE ACHO C BHEAPEHVEM Dec-
NNaTHOrO HA3EMHOTO LVGPOBOro TENEBW-
neHvs. Eule Tpu-yetwipe roga Hasan, B EB-
pone peyb LWna o BHeAPEHWN CUCTEMBI LU-
GHPOBOro TENEBUAEHUA CTAHOAPTHOMN YeT-
koctu DVB-T, 8 otnvume ot CLLUA v fAno-
HUK, B KOTOPLIX YNOp AEnancsa cpasy Ha
BHeaApeHvie UWPPOBOro TeNeBUaeHNs Bbl-
COKOMM yeTkocTh {TBY).
3HaUUTENBHOE CHUXEHWE LEH B NO-
cneaHee BPEMA Ha NAA3SMEHHBIE U XUOKO-
KpUCTannuueckne naHenn Gonbluvx pas-
MEPOB CyUWECTBEHHO NOAOTPENDO WHTEPEC
k TBY vn 8 EBpone. 310 npuBeno k coaana-
Huio Esponelickoro npoekta Euro 1080
(passeptka 1080 crtpok, ¢opmar kagpa
16:9), CNyTHWUKOBOE BELLAHWE NO KOTOPOMY
Hayanocb B sAiHBape 2004 r. B HacToswee
BPEMS B EBPOMENCKMX CTpaHax nepepauv
TBY segyTcs 4epe3 HECKONLKO CryTHUKO-
BbIX KaHanos. Mx MOXHO CMOTpPETb Kak ao-
Ma, Tak U B LUgppPOBLIX KMHOTEarpax, pas-
NnuHBbIX o6ecTBEHHBIX MecTax. CnopTue-
Hble U My3blKanbHble nepepaqy, "Xueble™
LUOY W HOBOCTY KyniTypb! ansl Euro 1080 ro-
TOBUT ee AiouepHana koMnaHua ALFACAM.
Mossnenve TBY nocnyxuno Tonykom
K CO3AaHWI0 HOBOTO ¢popmata 6bIToBON BU-
peosanucy, Tak Kak C Ha4yaloM BewlaHus
B craHgapTax TBY npovnasoaurenn tenesu-
30pOB HE 3aCTaBWIM AONTO XOATb U BbINyC-
TUIN MOSENN TENEBN3OPOB, NONb3YIoWNe-
CHA HEMNOXOWM MONYNAPHOCTLIO, A BOT YCT-
poicTB Ana 3anucn TBY, nocTynHeix xoTa
661 ANA CpeaHUX CNOEB HACENEHNS, K Hava-
ny setllaHna kaHana HD-1 co cnyTtHuka Euro
1080 ewe He 6bino. [ns 3anucy curHanos
TBY MoxHO 6110 NCNONL30BATL A0BOMBHO
HABHO NOSBUBLLNMECH BUAEOMArHUTOMOHDI
D-VHS. OgHako Hepoporvie ByaeokamMepbl
v o6opynoBaHve AR MOHTaXa COBCTBEH-
Hbix Nporpamm TBY ewe He Bbinyckanu
{npogeccroHanbHble BUAEOKAMEPH! ANA
6LITOBOrO NPUMEHEHUS CTIULLIKOM A0POrn).
YkasanHoe 06cToRTenscrTeo 6GLiICTpO
ucnonb3osanu komnadnu SONY, JVC,

SHARP, CANON. CoBMECTHBIMY yCUNTUAMU
OHK BbipaboTanu NpeanNoXeHUs AN\ HOBO-
ro ¢popmarta suaeozanucu HDV (HD+DV).
Xors dpopmaT v3HavanbHO HasbiBanu Obi-
ToBbIM C 6a308B0I1 KacceToi DV, B Moaensx
annaparypsbl CTanu UCNoNb3oBaTh LUMPOKO
pacnpocTpaHeHHbIE ObITOBbIE BUOEOKAC-
cetbl mini-DV v cooreerctaylouwve NINM.
Takoli noaxon NO3BONMUN B Kparwavuve
CPOKW BbINYCTUTL U BUAEOKAMEPDLI, U BU-
neomarHnTogoHbl HDV.

B HoBOM ¢dopmaTte obecneuvBaeTca
3anNnCb KOMNPECCUPOBAHHLIX AaHHbIX
MPEG-2 Ha kaccery DV (unu mini-DV) Ha
TON X€ CKOPOCTY U C TOW X€ LUMPUHOM
MarHuWTHbIX [JOPOXEK, YTO U B OObMHOM
¢dopmate DV. Kpome Toro, npeanoxeHs
BapuvaHTbl paboTbl ¢ NporpeccueHoii (720
CTPOK) n uepeccTpoyHon {1080 cTpok)
passepTtkamu. Mepsylo B Mype BUaeOKa-
mepy ¢popmata HDV paspaborana v npo-
neMoHcTpuposana ¢upma JVC 8 2003 1.
3vo 6bina mopens JVC — GR-HD1 ¢ npo-
rpeccuBHON pa3sepTkon B 720 CTPOK 1 va-
crotoi kagpos 30 MNu. Kamepa nossonana
Taxxe paboraTts U B CTaHAAPTHOM paspe-
LUIEHWN C 4acTOTOM CTpok 525 My v vacro-
To kagpos 29,97 My no cucreme NTSC.

HanbHeliwve cobbitva pasByvBanUcChL
6ypHO. Kpome JVC, TpexmatpuuHylo Bu-
neokamepy d¢dopmarta HDV seinyctuna
¢dupma SONY. Kamepa HDR-FX1 cnoco6-
Ha pabotarb 8 craHgapre PAL. Qupma
MATSUSHITA (PANASONIC), pacwvpss
noHsTwe HDV, BbinycTuna Buaeokamepst,
paboTaiowre He Ha KacceTax, a Ha kaprax
namaTh cemencrsa P2, ucnonbayowue
undposoit notok ¢popmara DVCPRO HD
€ NnapameTpamu, NnpesbiualowymMm Tpebo-
BaHna HDV, HO He cUNbHO OTNVHalOLWMECA
no LEHE OT KACCETHLIX BapnaHToB. He 3a-
cTaBuno cebn xaars U NONBNEHVe BUOEO-
MarHUTOGOHOB, 060PYI0BAHURA ANA MOH-
Taxa, COOTBETCTBYIOLErO NPOrPaMMHOro
obecneveHua. OnpepenenHoin npobne-
MO Ha NepBbIX Nopax Bbiny 3aTpyaHeEHUs
C BbiNYCKOM MOHUTOPOB HEO6GXO0AVMOro
paspeLleHus U NO CPaBHUTENBHO AOCTYN-
HbiM LieHaM. OoHaKo B HAacTosLLee Bpems
Y OHU PEeLLEHbI.

HYucno ¢pupm, nopaepxvealowmx ¢op-
mar HDV, k 2006 . cocraBuno yxe He-
CKONBKO AECATKOB. K HUM OTHOCATCA U 13-
BeCTHble KOMNbIOTEPHBbIE hupmbl ADOBE
SYSTEMS, APPLE, AVID TECHNOLOGY,
MATROX ELECTRONIC SYSTEMS,
PINNACLE SYSTEMS v np.

He Tak "rnagko™ o6cTouT aEeno ¢ ancko-
BbIMW HOCUTENSAIMU U COOTBETCTBYIOLLEIA
annapaTtypoi ana 66ITOBOI 3anucK 1 BOC-
npou3BegeHns nporpamm TBY. U onats
13-3a TaKk Ha3blBaemoli "BOMHLI" dopma-
T08. Komnanun MATSUSHITA, SONY,
TOSHIBA Ha neperosopax B TOKWO Tak U He
A0roBopunuce 06 06beMHEHHOM dopma-
e DVD cneaytouiero nokonenms. Cyas no
BCEMY, OHY NOAAYT Pa3HbIMKN NYTAMU: PEYb
nietv o ¢popmatax BRD (Blue Ray Disk)
nHDD ("xecTkuit” oucK), T. €. O AUCKAX Bbi-
COKOWM 4ETKOCTU, COBMECTUMBIX ¢ DVD.

B Poccuu o npobnemax ¢ TBY ussecr-
HO NPEVMYLIECTBEHHO TENEBU3VMOHHBIM
cneuvanucTam, a us npeanonaraemMbiX Ho-
BOBBEEHWA MOXHO TrOBOPUTL NULLL
0 BHEAPEHWU 3DUPHOTO LUEPPOBOro Tene-
BuaeHua no cucreme DVB-T. Umeerch
Y YTBEPXIAEHHARA NPaBUTENLCTBOM Poccumn
nporpamMma, CornacHo KOTOpOi ananoro-
BOE TenesuaeHwe AOMxHO 6yner nocre-



NEeHHO 3ameHeHo umdposbiM. K coxane-
HUIO, O KOHE4HbIX CPOKax 3TOro nepexoga
CNeLranicTbl UMEIOT PasfIMuHbie MHEHNS.
W Bynet nn oo BecnnatHeiM? Moka Tofb-
KO BbIAAHO HECKOMBKO NIULIEH3WI Ha BeLla-
Hue, paboTaloT fMLLL HEKOTOPLIE KOMMED-
yeckue kaHanel. Cnepyer 3amMertutb, HTO
SWITCH OFF — nonHoe OTKII04YEHUE aHa-
norosoro Tenesuaexuns B CLUA, opobpen-

Hax MpoaoMXaloT TOProBarb Kaccetramu,
a auckamm DVD — 90 % naBunboOHOB.
YKazaHHOE NOSIOXEeHVe NPUBENO K POC-
Ty NPOAAX W PACLLMPEHMIO aCCOPTUMEHTA
KOMBMHMPOBAHHLIX YCTPOICTB, obecneyu-
Balowmx paboTy kaKk c auckammu, Tak
1 ¢ KacceTamMu. B Toprosne oHn nonyumnm
HasBaHue "koM60™. Takme annaparbi, B OC-
HOBHOM C/IBOEHHbIE, BLINYCKAIOT C Havana
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HOE NPaBUTENbCTBOM M CEHATOM CTpaHbl,
HameyeHo Ha 7 anpens 2009 .

K coxanexuio, y Teneaspurenen nocre-
NeHHo OTOMPAIOT U BO3MOXHOCTL Bec-
NAaTHOro NPOCMOTPA LIEHTPANbHbIX LNG-
POBbLIX CNYTHUKOBLIX KaHaoB. Mpopasub!
CNyTHUKOBOro 06opyfoBaHusa yxe yonpa-
IOT U3 CNUCKOB NPUHMMAaEMbIX NPOrpaMm
Hamnbosnee BOCTPeOOBaHHbIE PYCCKOA3bIY-
Heie OPT, PTP, HTB u gp. Curhanst 3tnx
kaHanos GyayT KOAMPOBAHHBIMK, NMPUHU-
MaTb UX CMOIYT TOABLKO OduuMasibHbie pe-
rMOHASbHbIE NAPTHEPHL! COOTBETCTBYIOLLIMX
TenekoMnauuia. B nocneaxue roas! B Poc-
cuM MOXHO Obino nNpuobpecTy cpaBHU-
TENBbHO HEOOPOroe CNyTHUKOBOE 06Oopy-
[OBaHWe, HO UHTEPEC K HEMY NOMb3oBaTe-
fnei n3-3a NPEACTOAWEro 3akpbiTust ca-
MbIX NONYASPHBIX NporpamMM BPSL, S CO-
XPaHUTCH Ha NPEXHEM YPOBHE.

He onpaspapbiBaeTcsi NPOrHo3 O GbiCT-
POM BbITECHEHUW BUAEOMArHUTOGHOHOB
VHS. Nx npofosmkaloT He TOMBKO 3Kennya-
TUpOBaTL, HO U Bbinyckatb. B 2005 r. un-
¢dopMaLMOHHO-aHanuTuueckuin otaen HI
“Tunbams" NO PasBUTUMIO ayAN0-BUAEOTOP-
rosnu (FPABT) nposen ovepenHOn MOHU-
TOPUHI MOCKOBCKMX U PEFMOHA/IBHBIX TOP-
roBbIX TO4EK, Peann3ylolmx OUCKN U Kac-
cetbl. OAMH 13 BLIBOAOB 3KCNEPTOB: He-
CMOTPS Ha ObiTylowiee MHeHne, 4To Gop-
mat VHS msxun cebs, cratmctvka 3T1o on-
posepraet. Moyt 70 % obcnenosaHHbIX
OBbEeKTOB PO3HMYHOW TOProBNu B peruo-

Beka. Hanbornee pacnpocTpaHeHHas KOH-
¢urypaums — DVD npourpbisatent nmioc
suaeomarHmtodoH VHS. Menee pacnpo-
cTpaHeHb Apyrue couetanms: DVD pexop-
nep + sugeomartutodoH VHS (S-VHS);
HDD + BupeoMartutodoH VHS (S-VHS),
HDD + DVD, mini-DV+S-VHS, a Takxe
CTPOEHHbie 1 Bonee "3K30TUHECKME” KOH-
¢vrypaumm. Hanpumep, Ha BbiCTaBke
CEBIT-2005 ¢pupmoit JVC 6bin NPOAEMOH-
CTPUPOBaH KOMOGUHMPOBAaHHLI pekopaep
JVC — DR-MXS1, obecneumatowmin 3a-
nuck Ha HDD, DVD-R/RW u kacceTs! VHS.
B 2004—2005 rr. Ha POCCUINCKOM pbIHKE
6610 NPEACTaBNEHO LOBOMLHO BonbLioe
uucno mogeneit "koM6o” dupM LG, SAM-
SUNG, JVC, PHILIPS, DAEWOO, SONY,
MATSUSHITA (PANASONIC), THOMSON,
TOSHIBA u np. HoBbiX TOProsbix Mapok
B 3TOM CErmeHTe annaparypbl NOYTH HET.
Bonpocbl pemMoHTa KOMOWHUPOBAaHHBIX
peKopaepoB, NPEACTaBAsIoWMNEe UHTEpeC
s paavoniobuTenei, Ha NPaKTUKE MOMyT
KOCHYTbHCS NPEUMYLLECTBEHHO MOAENEN, OT-
paboTaBLLMX rapaHTUiiHBIE CPOKKU. PaccMo-
TPpUM OCOGEHHOCTU HEKOTOPLIX Moaenen
"koMB0" pupmbl JVC, N3BeCTHLIX aBTOPY.
KomBuHmposaxHoe ycTponcTeo DVD+VHS
mopneneit JVC — HR-XV1EK/EU/MS (paspa-
6orka 2002 r.) obecneumBaer BOCNPOU3-
Beaenue guckos DVD, CD-A, CD-R/RW,
VIDEO CD, 3anucb u BOCnpou3BefeHue
Bupeokaccer VHS Hi-Fi, a takke npuem
CUrHanoB 3pUpPHOro u kabesnbHOro Tese-

BuaeHna. B TioHepe umeercs aekonep
NICAM. BoaMOXHa 3anmch c Niobbix nepe-
YMCSIEHHbIX Bbille He 3aWUUEHHbIX AUC-
KOB, BkJioyas CD (Tonbko 3syka).

B npourpbiBatesie AUCKoB 3TON Moaenu
npUMEHeH OBYXJy4€BOi OOHOMMH3OBLIN
ontndeckuii 6nok (Pickup), paboTtalouinin
B WHTEpBanax ANWH BOMH 775...805 Hm
(CD) 1 640...660 um (DVD). Makcumane-
Hasi MOWHOCTL uanydenus — 0,5 mBT (CD)
1 1 MBT (DVD). 3ameHa onThueckoro 6no-
Ka CEPBUCHOWM MHCTPyKUMEen He npegyc-
MOTpEHa. ECrnum e BO3HUKHET Takasi Heob-
XOOUMOCTb, NPUAETCA 3aka3biBaTb Npu-
BOL [AMCKOB LEeNMkoM (6e3 nevartHbix
nnar), 410 MOXHO CAenath TOMbKO 4epes
aBTOPU3OBBHHbLIE CEPBUCHLIE LIEHTDbI
JVC. Homep y3na no cneumdukaumaM an-
napara HB C6OPOYHOM uepTexe "M2" —
DK4001, X-169J00017A, DECK CD.

3BYyKOBOM TPBKT Npourpbisarens amc-
KOB MMEET CPBBHUTENbHO HEBLICOKUE TEX-
HMYECKME XapaKTepucTuku. Pupmoit 3a-
SIBSIEHb! AMHAMUYECKNIA AUana3oH U OTHO-
wenne curnan/wym 90 ob, koagduumnent
HenMHenHbIx uckaxenuii 1 % B nonoce ya-
cror 4 u...20 'y (22 xl'y ans DVD), B ToM
qucne npy Bocnpousseaennn CD MP3.

B BugeomarHUTodoHe annapara Mc-
noneb3osBaH BBl ¢ wecTslo rosnosBkamu —
JeTbipe BUAEO U fiBe 38YKOBbie. Buaeoro-
noBkn, obecneumnsaiowve paboTy Ha no-
HUXEHHOM CKOPOCTH, MMEIOT AfIMHY 3a30-
poB 19 MKM, 4TO ynyHLLIAeT ka4ecTBO MU30-
6paxenua B pexume CTOM-KALP. Bos-
MOXHa paboTa B pexume SQPB, T. e. Boc-
npousseneHns Bugeosanvcen S-VHS.
[nHamuueckun gnanas3oH Hi-Fi Tpakta —
75 pB B nonoce vacToT 20 Mu...20 kM.

Kpome TOro, B BupeomMarHutodoHe
npuMeHeH ynpouienHHbti JINM Ha wramno-
BAHHOM LLACCH, OTIMuAIOLUIACA HeboNb-
WwuM, NO cpaBHeHutlo ¢ 6onee paHHUMK
MOLERAMMN, YACSIOM AEeTaNen U y3noB U OT-
CYTCTBMEM CHEMHOIC KAacCeToNprUeMHuKa.

BHewHwih Bug JINM 3CKM3HO NokasaH
wapue. 1. Uuppamm Ha Hem 0603Ha4EHBI
AeTanu U yanel, ynoMmHaemble B pasgene
no perynMposke MexaHn3ma CepBUCHOTO
pykoBogcTea: 1 — mecTo ("Touka™) kpen-
fIeHNs fIEHTOYHOrO TOopMo3a obparHoro
HaTsKeHUs; 2 — pbMar obpaTHOro Hars-
Xenus; 3 — Hanpasnsiowme CTonku; 4 —
rofioBka ynpassieHusi 1 3ByKa; 5 — oTeep-
cTMe AN8 Ko4a PErynnpoBKMU rofiloBKKU yn-
paBfieHust K 3ByKa MO NOSIOXEHWIO; 6 —
obBogHan cToika; 7 — npyxuHa npuem-
HOrO TOPMO3HOIO y3na; 8 — NnpuemHbIi
NoAKaTYLWHUK; 9 — noaalowmin noakaTtyll-
HUK; 10 — perynupyembiit 3aXKnum SIEHTON-
HOro TOPMO3a 06PATHOro HATSXKEHUS.

3ameHa BepxHero uuwnueapa BBl cep-
BUCHBIM PYKOBOLACTBOM HE NpeaycMoTpe-
Ha. Mpy HeoBXOAMMOCTU HYXHO 3aKasbi-
satb BBl B c6ope 4epes3 aBTOpU3oBaHHbIE
macrtepckue JVC. Homep no cneumoumka-
UMM MexaHuaMa Ha cOHopoOYHOM uyepTexe
"M4" — UN4001, X-A2A735B500, CYLIN-
DER UNIT ASSY. Cnocobb! perynupoBku
n pemorta JINM crepeodOHNYECKUX BU-
[EeoMarumTodoHoB yxe Obinu onucadbl
paHee [2]. Mx MOXHO nCnosL3oBaTh U ANK
perynuposku paccMarpusaemoro JINM.
Takasi perynuposka MOXeT noTpebosarb-
cs nocne 3amenbl BBI U apyrux anemex-
TOB TPaKTa NPOXOXAEHUNA NEHTbI (Hanpas-
NAIOWKWX CTOEK, rOfOBKKW ynpasnexus
1 3BYyKa, SIEHTOYHOrO TOPMO3a 06PaTHOro
HaTAXEHUSR).
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Cnepyet orMetuTb, 4TO0 $upma JVC
B NOChefHWE rogbl B pRge mopeneii Bu-
[e03anuCcbiBaIOLLEN annapaTtypb! ycra-
HasnmeaeT JIMM, U3roToBfiEHHbIE APYru-
v dupmamn. Hanpymep, B Buaeonnene-
pax JVC — HR55A/56A (paspabotka
2002 r.) npumereH MM ¢upmb LG, obo-
3Ha4YeHHb!d MO ee crneundUKaunaM Kak
D35. OH patoTtaeT B 60MbLWIOM YUCNE MO-
nenei BUOeoMarHMTo¢pOHOB W BUAOEO-
rnneiiepos, Hanpumep, LG — L274R, LG —
L277R. NHdopmaLimio O NPUHAANEXHOCTU
JNM ppyrum prpmam MOXHO UCTONbL3O-
BaTb NPW 3akas3ax AETanen u y3nos ans
pemonTa. ®upma LG pacnonaraet 6onb-
LIOW CeTbi0 aBTOPU3OBAHHBIX CEPBUCHLIX
ueHTpoB B Poccum u ctpanax CHI.

Cynsa no ¢opme U 0COBEHHOCTAM UC-
nonHenust cneuudukaumm n cOOPOHHBIX
yepTexer NINM paccmaTpyBaemoro "kom-

60", oH Takke 3anMcTBoBaH. OoHAKOo aBTOP
rnoka He pacrionaraeT TOYHbIMU AAHHLIMA
Ha 3TOT cveT. [Mpn ncnonb3oBaHUKM NOKYN-
HeX JIMM B aokymeHTauvio JVC BroHaioT
c60opoHbIE HEPTEXN "OpUrMHanNoB™, B cne-
undrKaLMaX U3MEHRAIOT HOMEpPa OeTanen
v y3anos (Part No), HO nHorga wx HauMeHo-
Banus {Description) n NO3NLWOHHLIE HOME-
pa (Ref No) ocTalotcs 6e3 nameHeHms.
KombuHupoeaHHoe yctpoicTso HDD +
S-VHS Hi-Fi mopenu JVC — HM-HDS1EK/
EU/MS (paspabotka 2001 r.) obecneun-
BAaeT 3anncb 3GpUPHLIX CUTHANOB U C
BHELUHUX BXOAOB HA ™KECTKUI™ OUCK uUnun
BMAeoMarHMToPpoH. EcTecTBeHHO, BO3-
MOXHa nepes3anucb c annapara VHS/S-
VHS Ha HDD. vn Haobopor. Mpwm 3anucu Ha
"XEeCTKUA™ AUCK UCMONL3YIOT YeTLIpe CKOo-
pocTu LM poBOro NoToka. pu aTom Bpe-
M 3anuck pgocturaer 14 (B pexvme SP),

20 (LP), 28 (EP) n 40 (SEP) 4. HencnpasHbiA
HDD (no3wuus 563 Ha c6opoYHOM YepTexe
“"M2") moXeT BbiTb 3aMEHEH NyTeM 3aKa3a
B CEPBUCHLIX LieHTpax JVC BmecTe € nna-
Toi ynpaenenuwa (Part No — LPH30379-
004A, HDD) wnn 6e3 Hee (Part No —
LPH30379-0038, HDD).

B BuaeomarHMTodOHHOMN CekLiym anna-
para NPUMEHEH LWMPOKO WCNONL3YeMbi
B Pa3nuyHbIX MOAENsAX BuaeomarHurodo-
HOB ¥ Bupeonneiiepos ¢dvpmbl JINM cob-
CTBEHHOrO NPOW3BOACTBA, Hanpumep,
B8 mopensx HR-J271MS/471MS/677MS/
777TMS v MHorux apyrux. PasnuuHbie uc-
MONMHEHUS OTNIMMAIOTCH B OCHOBHOM TUMa-
vy BBIM v gBurarenei ero anekTponpueo-
na. 370t JINM TaKke BbINOMHEH HA WTam-
NOBaHHOM U3 CTanu Waccu 6e3 CbeMHOro
KacceTonpvemMHuka. Ero sHewwuin Bug
npencTaeneH Ha puc. 2. 3anuCb U BOC-
npon3BefeHne Ha BUpeomarHutogpoHe
paccMmaTpuBaemoro “"komH0” BO3MOXHbI
Ha TPex CKopocTsax B cuctemax PAL
1 SECAM (SP, LP, EP). B Hem ycTaHoBneH
BEBIN ¢ wecTbio ronoBkamm (no3uvuus 505
Ha cOopoyHOM HepTexe "M2" — Part No —
LP20617-061A, DRUM SUB ASSY).

KomByHmpoBaHHbie ycTporcTsa "mini-DV
+ S-VHS Hi-Fi mogenein JVC — HR-DVS3EU,
SR-VS30E/EK obecneumBaloT 3anvcCb
"3pUpHLIX" CUrHAIOB U C BHELWHWX BXOO0B.
Pabora supeomarHutodona mini-DV BO3-
MOXHA Ha ABYX CKOpoCTsX. [pu 3TOM Bpe-
Ms1 3aNYMCU M BOCNPOU3BENEHUS KaCCETbI
M-DVBOE paeHo 80 (SP) n 120 (LP) muH,
npudeM GpUpPMa PEKOMEHAOYET BOCNPOU3-
BOAWTb 32MUCH, COENaHHbie B pexvme LP,
TONBKO HA TOM XE UMM OAHOTUMHOM anna-
pate. Mpu ycTaHOBKE KACCET C TAKMMM 32-
NUCAMU HA annapatb APYrux GUPM MOryT
ObiTb COOM NPY BOCMPOU3BEAEHVN.

B cekumu mini-DV npumeHeH adpdek-
TUBHLIA JINMIM CO CbEMHBIM KacCeTonpu-
E€MHUKOM. BHeWwHwW BuA, CekLMnM MOXHO
nocmoTpeTs Ha puc. 3. BBl ycraHoBneH
OBYXCEKLMOHHLIA, C OABYMS BUOEOrOfoB-
kamu. Ero nosmuma — 470 Ha c60pOHHOM
yepTexe "M4[DV]". Part No — YDV2100A,
DRUM ASSY. LieHa B CepBUCHBIX LIEHTPaxX —
okono 4500 py6. B annapatype DV, mini-DV
Dpyrnx GypM LWMPOKO UCNONL3YIOT TPEX-
cekLuoHHbie BBl ¢ nooBYXHbLIM LEHT-
panbHLIM LIUAMHAPOM.

B BugeomartutodoHHOM cexuym S-VHS
3TOro "KOMBO™ MpumMeHeH Takoi xe JINM,
KaK U B Mpeabiayliem annapare. Taioke uc-
nons3oeaH BBIC ¢ WwecTbio ronoBkamm € Tor
»e nosuuven 505 Ha cOopoyHOM YepTexe
"M2", Ho Part No — LP20981-019A, DRUM
SUB ASSY. B otnnume OT NpeabiayLluero an-
napara 3ToT BUaeomMarHUTohOH MOXET pa-
6oraTb Ha ABYX CKOPOCTAX B pexumax PAL
v SECAM. Kpome Toro, BO3MOXHO WUCTOSNb-
3oBaHue Bupeokaccetr VHS pns 3anvcu
B pexunme S-VHS. CneuyanbHoe Ha3saHmve
Takoro pexmma — S-VHS-ET.

NUTEPATYPA

1. Merponaesnosckmii KO. HekoTo-
pble BONPOCH CepBuCa U 3KCnayaraumm
annapartypb Bugeosanucu. — Paavo,
2000, Ne 9, c. 6—8; Ne 10, c. 8—11.

2. NerTponasnoBckmii 0. Perynu-
pPOBKAa U PEMOHT CTePeo¢dOHUHECKUX BU-
AeomarHnTopoHoB. — Paauno, 2005, Ne 4,
c. 11—15.
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KacceTHbim BuaeomarumtodpoHam
dopmaTta VHS — 30 ner

CtpaHuubl uctopumn (OKOHYaHMe).

Mpobnembl n peweHuns
B. CAMOXMUH, r. MockBa

& Y LEHMBaAs CErofiHA NPUYKHBI, N0 KOTO-
A% pbim nobeomn ctaqpaapt VHS, cneayet
NPU3HATbL, 4TO KAYECTBO N300paxeHns He
npencrasnser cobon daky, onpepensio-
WMIA MACCOBBIA CMPOC HA BUOEOTEXHUKY.
Bornee BaXHbIM MOXHO HAa3BaTb €€ LEHY
1 AOCTYNHOCTb Bugeosanucen. ins 6onb-
WMHCTBA noTpedbutenen Gonbluee 3Have-
HME MMEeET CaM daxT NPoCMOTPa BUAE03a-
nucu ("8 3T0T GUNBbM YXe BUaen”), 4em ero
kaqecTBo. Noatomy nobepna ¢popmara VHS
CTarna pesyfbTaToM MacCOBOro BbIfy- ...
cka (CnepoBaTenbHO, YMEPEHHON Lie-
Hbl) NPOAYKLMK, B3aUMO33aMEHAEMO-
CTU BUOE03aNNCEN, 2 TAKXE LUMPOKON |
CETU PaCcnpPoCTPaHEHUS KACCET C HU-
min. K ToMy xe cTana npouseTarb UH-
OyCTpMa BMAOEONUPATCTBa, Npeano-
yuTalLwwas annapatbl VHS n3-3a Hus-
KMX SKCNNyaTaLMOHHBIX PACXOAO0B.

B 1984 r. y pupmbl JVC noseunca
xamkopaep GR-C1 ¢popmarta VHS-C,
a ron, cnycts MATSUSHITA BbinycTu-
na kamkopgep PANASONIC-NV-M1,
paboTaloLLMiA Co CTaHAapPTHOM Kacce-
Toir VHS. B peaynerare ovcraBaHue
npuvwnockb nukeuamposars SONY, uro
OHa yCnewHo cpenana, [OBONbHO
6oicTpo pa3paboTaB KaMKOPLEpPH ,
¢opmaToB BETACAM, VIDEO-8 un
Hi-8. Ho B 1987 1. B YinoHUM nosenga- |
evca ctaHpapT SUPER VHS n ero
KaMKOpAEpbl, @ rog cnycts BUAeo-
marHuTodoHbl S-VHS nosenaotca

B Eepone. K koHuy 80-x ronoe o6pa- - -

30BaJICH NAPUTET KAMKOPAEPHON TEXHUKN
¢bupm JVC, MATSUSHITA n SONY, KoTopbii
COXPAHAETCH U B HACTOSLLIEE BpEMSI.

Takano B 1986 r., yepe3 10 ner nocne
nepBoro nokasa eBugeoannapartypbl VHS,
cTan BUUE-TIPE3VAEHTOM KomnaHun JVC.
OH HacTo NpYesaxan Ha npeanpusTue B Mo-
KOrame MU Haxogmn crnoea 6narogapHoOCTU
ANA KaXA0ro COTPYOHWKA, 3HAs BCEX Mo
nMeHaM. B nioHe 1990 r. oH yluen ns kom-
naHun. Ha ero nNpoBoAb! NPUILAK BCE CO-
TPYOHUKM OTAENEHUst BUAEOTEXHWKU. OH
ckasan B NpoLanbHon peun: "Mbl BCe ro-
penu xenanveM. fopeTs XenaHneM — 310
npekpacHo. Bor nocnan MHe Takux 3ame-
yatensHbix foaen. JJjoporve Apy3bs, Cra-
panTecb MeuTaTb U CTPEMUTBLCA K BOMAO-
LLIEHUIO CBOEN MeNTHI!”

B aAnBape 1992 r. TakaHo ywen U3 xums-
HU 13-3a CMepTenbHoi 6oneaHn, B caay
y €ro AoMa NPoAcnkaloT yxaxuBarb 3a
60HCauw...

CoBepLIEHCTBOBAHUE BUAEOMArHUTO-
¢oHoB JVC Npoaonkmnocb U B AanbHen-
weM. Ludposas mogens D-VHS nobeaHo
npeogonena rpaHunLy BekoB. B HOBOM ka-
tanore JVC aHanoroBbIX BUAEOMArHUTOo-
¢oHoB VHS 6onblue HeT, Ux MECTo 3aHANM
pexkopaepbl DVD/HDD.

Npogonxexnue.
Havano cm. B "Paawno”, 2006, Ne 10

Cnegyer pacckasarb U 0 CO34aHUN B Ha-
Wel crpaHe yHUKaIbHOro BUAEO-ayamo-
ueHTpa. [na atoro 6b1 CO34aH MOCKOB-
CKMIA HAYYHbIA OTAEN NEePCrneKTUBHLIX NC-
cnepoeaHuia, kak nogpasgenenHve CKTHB
BUWOEO, no mnHnuuatmee CapaTtoBCKOro
MO TAHTAN (M3MN) B 1987 r., KOrpa yxe "Ha
cnyxy” 6bino CnoBo “koHeepcus™. Mpensuas
peskoe cokpalueHre 060pOHHBLIX 3aKasoB,
TaM peLunnu NoaKIIOHUTLCS K BbIMTYCKY Han-
6onee nepcneKTMBHoro B1Aa l‘pa)KJJ,aHCKOIA

Puc. 6

MPOAYKLIMU, KOTOPBLIMW CHUTAINCE 6bn0|3b|e
BupeomMarHutodoHbl. B otpene, kpomMe aB-
Topa crvatbu, paboranm A. U. Buuec,
A. U. fopon, B. . Konnenpep, M. b. Xaneu-
KWIA 1 Apyrve CneuuanucTbl No MarHUTHON
3anucK, PaavoBELL@HUIO N TENEBNAECHNIO.
Bbina nocraeneHa sapava paspaboTku
YHUBEPCANBHOTO  BUAEO-ayaAnoLeHTpa
BML-031, peanuayiollero MakCUMyM
BO3MOXHOCTE MarHUTHoW 3anucu. Pabo-
ta 6bina BbinonHeHa. Jencreyowmi obpa-
sey (puc. 6) cocToan 13 Tpex 6s0KoB, KO-
TOPbIE MOFNU BbITh PACTIONOXEHLI B CTON-
K€ BEPTUKAJIbHO APYT Ha Apyre unn psaom
Apyr € gpyroM. [masHbiid U3 HUX (Ha ¢GoTo
BBEpxy) — TpexckopocTtHoun (SP, LP, EP)
nuwywmin Bugeonnenep VHS co crepeo-
3BYKOM AM/YHM 1 anbrepHaTUBHBIM NUTa-
Huem. CpepHuia Ha ¢poto — 6nok BMI1-
031 BMAEONPOrpaMMHOIrC YCTPOWCTBA,
CoAepXalyin  TENEBUSUOHHBIA  TIOHEP,
TparHckonep SECAM B PAL, anekTpoHHbIE
4acbl-KaneHaapb U CUCTEMbI MPOrpaMMmn-
POBaHNA NEPE3aNUCK 1 3aN1cu No TanMe-
py. CHuay — 6nok 3BIM-031 npoueccopa
yeTbipexkananbHoro 3syka MKM. Paame-
Pl CCHOBaHWIA HNOKOB OAWMHAKOBbI, 8 Bbl-
COTa NEPBOro paBHa BbICOTE ABYX OCTanb-
HbIX, NOCTABNEHHBIX CANH HA APYromn.
Bupeo-ayavoueHtp BMLI-031 no okoH-
yaHum ero paspaboTkn (1990 r.) nven npe-

MMYLLIECTB2 MO CPABHEHUIO C ATMOHCKUMU
1 BbINYCKaEMBIMU y HAC aHanoramu. Toraa
nuwyLLme nnevepsbl VHS B NoHWM He Bbiny-
cKkann, a ckopocTb EP BCTpeuanacb TONbKO
y esugeomardntogpoHoB cuctembl NTSC.
BosmMoxHocTb pabotbl Ha ckopoCtu EP
¢ ¢oHorpammon Hi-Fi-ctepeo obecneunsa-
Nna CyLECTBEHHYIO 3KOHOMMIO 3aTpaT Ha
KaCcCeTbl TPU BLICOKOM KavecTBe usobpa-
XEHUA U 3ByKA. LIEHTp MOr NUTaThes OT aB-
TOMOOUNBHOrO akkymynsaTopa. TpaHckogep
SECAM B PAL No3BONSN NOMYYUTH BLICOKO-
KAYEeCTBEHHYIO BUAE03aNUCH NPOrpaMMm
SECAM. Bnok 3BM-031 npegnonaran uc-
none3oBaHne BML-031 gna uugposoi
3Bykosanucn (oo 18 4 curHana UKM-cre-
peo Ha kaccete E-180). Bugeonnewnep
BMLI-031 mor pabotatb CamMoCTOSTENBHO
N KOMMNEKTOBATLCS C YHETOM UHTEPECOB
1 (PMHAHCOBBLIX BO3MOXHOCTEN NOKYNaTens.
K coxanenuio, atm NpemMmylLLEeCTBa He
NPOM3BENUN AOMKHOrC BNEYATNEHNS Ha MU-
HUCTEPCTBO. He nonyunn otgen oxupae-
MoW nopaepxku 1 na Caparosa. Tam npu-
CTYNUAK K BbINYCKY BUAEOMArHUTogdOo-
Ha BM-32, npeacraensBwero coboi
. Mmogudukaumo BM-18 ¢ gpyrummn
NINMM u CAP, aHanoramu uUcnosnb3ye-
Mbix B Mogenu PANASONIC — NV-G7.
Hekotopoe Bpems otaen elle 6o-
poncs 3a TOBapHOE BONMOLLEHUE CBO-
ero npoekTa, Ho 6eaycnewHo. Hacry-
nun pacnagn CCCP, CKTB BUAOEO
M MOCKOBCKMIA OTAEN, HAqanbHUKOM
KOTOPOro ObUn HA3HAYEH ABTOP CTATbU
HA 33aBEpLIAIOLLEM 3Tane CylecTBo-
BaHua, nukBnaupoeanu. CamMocTos-
* TeNbHbINA BLINYCK OTEHECTBEHHON NPO-
MBbILLNEHHOCTHIO OLITOBLIX BUOEOMAr-
HUTOMOHOB NPEKPATUNCA.

Mpo6nemsb! n pelueHun

C Hauana nosiBnexHust 8 ObiTy 1 A0
KOHUa XX Beka BMOEOMArHUTO(OHbI
npeactaenanM  cobon  Haubonee
CnoxHbiA BUA, GLITOBOI annapaTtypbl,
Bo6GpaBwen B CeEOA AOCTUXEHUS MHO-

" rMX OTpacnei NPOMBILLAEHHOCTU. WX
cosgaaHue 6bino 6bl HeBO3MOXHO 6€3 pas-
paboTKU NPELNIUOHHBIX CEPUIAHO BLIMYC-
kaeMbIx JITIM 1 anekTpoMexaHu4eCcKkmx cu-
CTEM, BUOEOMUKPOINEKTPOHNKN BbICOKO
CTENEHN NHTErpauvm, MUKpPONpOLECCop-
HbIX CUCTEM YNPABAEHUS U MHOXECTBA ne-
PUGMEPUIAHBIX YCTPOICTB.

OcTaHoBNMCS Ha HEKOTOPbIX 0COBEHHO-
CTHX MEXaHM3MOB U KaHa/ia M3obpaxeHus
BugeoMarHutodoHoB VHS. Pacckas 06
aTNXx 0COOEHHOCTHAX MOMOXET fy4ylue oLe-
HUTb BKIaA cosaarteneit annaparos VHS.

MexaHuam 3anpaeku. Ocoboe 3Haqe-
HME B KACCETHbIX BUAEOMArHUTodoHax
VIMEET KOHCTPYKLUS MEXaHU3Ma 3anpaBku
MarHMUTHOM NeHTbl U3 KacceTbl B TpakT JINM.
Hanbonbluee pacnpoCTpaHeHne a0 MosB-
neHns annaparos VHS nonyumna Tak Hasbl-
BaeMas U-3anpaeka, NpuHumMn KoTopon ana
OBYX3TAXHOW KOAKCUAIBHOW KacCeTbl Bbl-
MyCKaeMbIX TOraa BUAEOMArHUTO(POHOB
¢dopmarta VCR nosicHseT puc. 7. Ha pucyH-
ke undpamMu oTMeueHbl: 1 — cTupalowas
ronoeka; 2 — NnoBopoTHana nnatdopma; 3 —
BBl 4 — CUHXPO3BYKOBas rofoBka; 5 —
NPWXMMHON ponvk; 6 —eedyluuin Ban; 7 —
MarH1THas neHTa; 8 —kaccera; 9 — nopato-
was karywka; 10 — nprMemHan Karywika.

BEBF 3 yCcTaHOBNEH HAKNOHHO HA MOBO-
pOTHOW nnar¢popme 2, cogepxallen ase
3anpaBoyHble CcToikm P Tlocne 3arpysku
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KacceTsH 8 B xacCeTonpuemMH1K 3T CTONKA
1 BeAyLLIMA Ban 6 0xa3bIBAIOTCH BHYTPM Hee
33 MArHUTHOM NeHTOoM 7. CTOMIM BLITArMBa-
10T NEHTY U3 KacCeTbl, 3anpasniss BOKPyr
BB, npy noBopoTe nnardopmbl 2 no H4aco-
Bow cTpernke. Mocne noeopora nnardop-
Mb! CTHPAIOLLEn ronoBka 1, AByxaopoxey-
Has CUHXPO3BYKOBAs! roN0BKa 4 1 NPUXUM-
HOM pONMK 5 BXOAST B KOHTAKT C MArHUTHOM
neHron. fonoexa 4 n ponuk 5 310 genaloT
yepes OkHO B 60KOBOM CTEHKE KaCCeTb.
Ocb Bpawenus BBl npn 3anpaenex-
HOI NIeHTEe OTKJIOHEHA OT NepneHaAnKynapa
K OCHOBaHMIO TakK, 4TOOb! y4aCTOK MarHuT-
HOIM NEHTbl OT BLIXOOHOV 3anpPaBOYHON
croiiku P go obpasytowein umnmiapa BB
He pedopmupoBancs u obecneumsanocb
[BWXEHWE NneHTsl no nosepxHocTu BB
nop, ¢$popPMaTHLIM YTNOM 3¢. C Taknm yrnom
ONOPHAsA NONOCKOBAsi HANPAaBNKIOLLAS YK-

Karywiu kaccets VHS:
noAaakLan NPHEeMHAR

Puc. 9

pervieHa Ha HEMOJBWXHOM HWKHEM LM-
muHgpe (HL) BBI, T e. no tpaektopum
cnagaouieil BUHTOBOM nuHnn. Tak xak no-
paowan 9 n npuemHas 10 karylikm Kkacce-
Thl NapannenbHbl, HO HAXOOATCH HAa pas-
HbIX BbICOTax, B KOHCTPYKUMIO

nMcu 1M BocnpoussBeaeHUs Nap 3anpaBoq-
HbIX HanpaensoLwwx. B nepBuix BUoeomar-
HutopoHax VHS ¢pupmsl JVC oHmn npuBoav-
AKUCb B OBWXeHWe NMOBOpPOTHOW nnardop-
MOl C ABYMS KO3KCUaIbHBIMU KOSbLiaMK,
BPAaLLAIOLLMMUCS B MPOTMBOMONOXHBIE CTO-
poHbl. BasupoBaimce Hanpasnsiouwme Ha
META/UIMYECKUX JETaNsX TOYHOro JMTbS,
Tak Ha3bIBAEMbIX HOCUTENSAX U PUKCBTOPAX,
C BO3MOXHOCTbIO PEryNMpPOBKU BbICOTHI
¢mkcatopoB. B 6onee no3pHux Buaeomar-
HutodoHax mapkn PANASONIC Hocutenn
CKOJIL3AT NO NPOGUNMPYIOLLIYIM NPOPE3HM,
BbINONHEHHbLIM HB CTaSlbHOM OCHOBaHWM
MEXaHM3Ma 3anpaBKn, U CBR3aHbLI METAINN-
YECKMMM pbiNaramy ¢ NPUBOAHLIMIA NNAcT-
MaCCOBbIMA LLECTEPHSIMU TakK, kaK npea-
cTaBneHo Ha puc. 11. Ha Hem undpammn
oTMeueHbl: 1 — KOHMYEeCKas raika perynm-
POBKM BLICOTHI NONOXEHWA CUHXPO3BYKO-
BOWM rONOBKK; 2 — BUNKA 3aMNPaBOoyYHbIX Ha-
NPaBNsIoLLMX CTOEK; 3 — PUKCATOP BLICOTHI

BXOOAT €lle OBe HaKNOHHbIe
CTOMKM {HA PUCYHKE He Noka-
3aHbl), obecneunsaloume co-
OTBETCTBYIOUlee Npeobpaso-
BaHWe ypoBHEW.
Mogndukaums mexaHmama
U-3anpaBku paspaborana
¢dumpmoin SONY ans Buaeomar-
HutogpoHoB ¢opmara BETA
C KOMIMNAaHapHOW kacceTon
{(nopatowas v NpuemHan Ka-
TYLLKN HaxOAATCS B OQHOM MNOo-
ckoctu). MonoxeHne komno-
HEHTOB MEXaHU3Ma U KaCCeThbl
B COCTOSIHUM 3anpaBieHHOn
NeHTbl NOKa3aHo Ha puc. 8.
OG6pauyaer Ha cebs BHUMaHue
Ha/mume B MexaHuame 60onb-
LIOro 4MCNB KOMMOHEHTOB,
KOHTaKTMPYIOLIMX C NEHTON,

Mogerxmie summ Mexanyma M-sanpama VHS,
COREPMAUIE BPALAOLUHECS PO 1Y IIACTHKA,
NePneHRUKYARpRbIe ocHosanmo JITTM, & cTam i1e

OTITIOHEHHD!
na 12° 50’ £2', obecneunpan KOMINARAPHOCTS KACCETH.

[ Puc. 10

16 0T BeoTEKAH Ha 15° EBI omwionex

W AOBONBbHO O/IMHHOIO ee y4ya-

CTKa 33 NpenenamMm KacceTbl.

CyuleCTBeHHO Opyron me-
xaHn3am M-3anpaBku 6bin pas- 1.
paboraH nrxeHepammn GupMsb!
JVC pns BmpeomarHntogpoHoB
¢opmara VHS. 3pech marHur-
HaA NEeHTa W3BNEKAETCs U3
kaccetsl W 3anpaBnseTcs
B TpakT JINM nepemewieHnem
OBYX NAap HaNPaBNRAIOWKX, YTO -
unmocTpupyet pmc. 9. Kax-
[ian U3 HUX COOEPXUT NepneH-
OVKYNSIPHBIA - K OCHOBaHMIO L
MM Bpawaiowmincs ponvk us
¢dproponnacra co cneuuanb-

HbIM 3anonHeHuem, npupaio- 6

UMM M3HOCOCTOMKOCTb, U UM-
FIMHAPUHECKYIO HAKNOHHYIO (Ha
15° NO OTHOLLEHWIO K Nnepnex-
OVKYNSpy) CTOMKY M3 Hepxa-

peloulen cranm, obecneumsa-
ouylo Heobxooumslit GOPMaTHLIA yron
3ax0[ja MarHMTHOM NEHTLI Ha NOBEPXHOCTb
BBI. MokuHyB neByl0 HAKNOHHYIO Hanpas-
Asoulyio 1 nonas Ha BBl marHuTHas nex-
Ta HaBMBAETCA Ha €ro noBepxHOCTb NO
TPaeKTOpUN CNaaalowen no BuiICoTe BUH-
TOBOW NnuHuM (puc. 10). BBl oTknoHeH ot
nepneHaukynsipa K OCHOB3HWIO Ha yron
12° 50'+2’, obecneuvBas KOMMNaHap-
HOCTb KacCeTshl.

Takke ocoboe 3Ha4eHWe B KacCeTHbIX
BUOEOMArHUTOQOHaX UMEET BbICOKas TOM-
HOCTb M3roTOBNEHUS U NPaBU/bHASA MPOCT-
PaHCTBEHHAs! OPUEHTALWA B PEXMMAX 3a-

NONIOXEHUs1 KaCCeThl; 4 — MpyxuHa; 5 —
MTbIE (HUKCATOPLI NONOXEHUR 3anNpaBo4-
HbIX CTOEK; 6 — CTaNbHOE OCHOB3HUE MEXa-
HM3Ma. B okHe mexaHVama HaxoauTes Ha-
KJIOHHBIN NbeaecTan ocHoeaHus JINM s
yctaHoBku BBIL B coctosHum 3anpaBnen-
HOW NEeHTLI BUSIKK 3aMpaBO4HbLIX HANPaBns-
IOLLMX YNMPAIOTCH B NOBUTENMN-(PUKCATOPbI,
npugarowme Heobxoammylo nepneHamKy-
NAPHOCTL ocHoBanmio JINM BpaLualowmxca
ponukos. NPWXKUM K NOBUTENAM C YCUITMEM
He meHee 1 kr obecneumBaloT fige NMpPyxwu-
Hbl, PACTO/IOXKEHHBIE B M1ACTMACCOBbIX LUe-
CTepHsIX MeXaHM3ma 3anpaBku.
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Puc. 12

B JIMNM nepBOro NOKONEHUs Buaeomar-
HutodoHos VHS npegycmarpuveanuck no-
BOPOT HAKJIOHHBIX HANPaBASIOLMX OTHO-
CUTENbHO NEPNEHAVKYNAPHDLIX

B pPEXVUME BOCNPOU3BEAEHUSI. ITU AOBe
AOPOXKU 3aNUCU PacnofioXeHb BAONbL
BEPXHENO W HWXHEro (ONOPHOro) Kpas

y4acToK (pOHOrpamMmbl, PacnoNOXEHHbLIA
MeXxly ronoekon 1 v yHMBepCaabHON CUH-
XPO3BYKOBOW.

BBr. BhewHnwuii Bug BBIN Bugeomartn-
TodpoHa PANASONIC — NV-G7 nokasaH Ha
puc. 13,a. BBl cocTout U3 HENOABUXHO-
ro HWXHEro LWNuHAPa v BpaLLatoLEerocs
BepXHero avcka — unnunapa (BL). AHtu-
GPUKLMOHHOE NOKPbITUE U3 Kapbuaa Tu-
TaHa NPUAAET NOCNEOHEMY KOPVUNMHEBBIA
useTt. Ha noBepxHocTu HL| caenana BUHTO-
Basi ONOpHas HanpasnsioLLas, pukCUpyo-
L11as MarHUTHYIO NeHTy no BbicoTe. Ha BL,
BUOHO HECKONBKO KOMbLEBLIX NPOTOYEK,
obecrneyuBanlimMx CcTabunusaluio BO3-
OYLWHON NOAYLUKY, BO3HUKAOLWEN mMexay
MarHUTHOM NEHTOMN M NOBEPXHOCTLIO BBl

Bpawatowuiics BL, BBl co cropoHbl
BUEOroNoOBOK BufeH Ha puc. 13,6. Oc-
HOBHYIO 4aCTb K2XA0W uU3 HUX 33HUMAET
METa/INMYeCKasi NNacTuHa C LEHTPabHLIM
KPENeXHbIM OTBEPCTUEM, UIONALMOHHBIM
NOKPLITUEM U KOHTaKTHbIMW NAOLLAAKAMU
JAJIA pacnaikv BbIBOAOB OGMOTKA MarHuT-
Hou Buaeoronoeku. Paboyue noeepxHoC-
TU BUIEOMONOBOK C NOBEPHYTHIMU

OCHOB@HUWIO CTOEK U PErynupoB-
Ka NONOXEHWs noeutenei. 310
noaeonsino obecne4vBars COOT-
BETCTBUE CUrHanorpamMmmel ¢pop-
MaTHbiM TpeGoBaHusIM NPy NO-
rPELUHOCTAX YIMOBOW YCTaHOBKU
BBl v HaknoHHbLIX HaANPaBNsO-
LMX A0 2' ¥ NPYU UBMEHEHUU U3-
6bITOYHOCTU NONOCHI BUAEO3a-
nNUCU NO LWWPUHE MarHUTHOW
neHTu! B Npepenax or 10,07 po
10,6 mm (o1 180 no 190° no ymy
oxeata bBIr MarHWTHOA NEHTOR).

Paamepbl kaccetrnt BETA
MeHble, Yem VHS, Ho mexa-
HU3M U-3anpaeku nonyyuncs
6onee CNOXHbIM, TPeOylOLWMM
Gonbluero Yucna TOYHbLIX AeTa-
neii n B Gonblueit cteneHv Tpae-
MUPYIOLLUM MarHuTHYIO NEHTy.
Cnenyet npusHarb 6onee ynay-
HbIMU pelLueHus1 pa3paBoTYnKoB
dupmbl JVC kak NO MEXaHuamy

Ha NPOTUBONONOXHbLIE A3UMYTa b~
Hbie yrnbl +6° u —6° pabovvmu 3a-
3opamu, WUPUHOW He Gonee
0,3 MKM ¥ HOMWHANILHOW ONUHOM
49 MKM Npy NPaBUNBLHON YCTaHOB-
K€ PacnonoXeHbl AUaMETPASILHO
W BbICTYNaioT 33 NOBEPXHOCTL BLL
Ha 40 mMkM. [ONOBKU OBLIMHO Bbi-
NONHSIOT U3 MOHOKPUCTANIUYEC-
xoro deppvra B BUOE MuHuanop-
HOIA NNAacTUHLI C OTBEPCTUEM ANA
oBMOTKY, coaepXalleli HECKONb-
kO BUTKOB. BL| Tpex- n yeTuipexro-
NOBOYHBLIX BUAEOMAarHUTO(OHOB
BHELUHE BbIMKAAT Takumu xe. OT-
NU4UE COCTOUT B TOM, NTO OaHa
unu o6e ronoBKU BbiNOMHEHbLI
[Ee0NHbIMU C PACCTOSIHUEM MEXAY
ux 3a3opamu 0,62 mm.

B npouecce 3kcnnyaraumv Bu-
NEeoMarHuTopoHa MarHUTHbIE ro-
NOBKV UW3HALUVBAIOTCH, HO NOKa
WU3HOC BbI3bIBAET TONBKO YMEHb-

M-3anpaeku kacceTbl, Tak U NO

weHue mybuHbl paboyero 3asopa,

BbiGOpy ee pa3mepoB. B ¢wp-
MEHHOW Xy[OXECTBEHHOM yna-
KOBKE OHA BLIMAAWUT KaK KHWUra
nonynsipHoro ¢popmara.

Tpaxkr JINM. Paccmotpum
anemeHTtbl JINM no puec. 12,
Ha8 KOTOPOM wu306paxeH ero
dparMeHT ¢ OCHOBHbIMW KOMMO-
HEHTamu, BAusiioLLMMU Ha ¢Oop-
Mar 3anucv U B3auMo3aMmeHse-
MOCTb kacceT. Ha Hem BuaHbI
KOMMOHEHTBI, KOHTaKTUpyloLme K
C MarHUTHOM NEHTOM n, cneno-
BaTeNbHO. BHOCSLLUME NOrpeLu-
HOCTU B €€ NPOCTPAHCTBEHHYIO
opueHTauuin. Kpome CToek
Y POMVKOB, K HUM OTHOCSITCH ro-
noeka 1, CTupaioiasn 3anuck Ha
MarHUTHOW NeHTe NO BCEW ee
LWUpUHE, U KOMBUHUPOBAHHas
CUHXPO3BYKOBas ronoeka 2. Mo-
CneaHss COAEPXUT CTUPAIOLLYIO
rONOBKY KaHana 38yka v YHUBEp-

| Puc. 13
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3TO NPUBOAMUT K YNYHLUEHUIO Kaye-
cTBa nzobpaxeHus (). Haunyuuee
Ka4YeCTBO AOCTUIaeTCsl Henocpea-
CTBEHHO Nepef, UCTEYEHUEeM pe-
cypca paboTs! ronoBkwy, T. €. nepea
TeM, Kak HAYUHAET YBENUYUBATLCS
wwupuvHa paboyero 3a3opa. Obbiy-
. HO 3T0O — HE MEeHee 4YeM uepes
1000 4 paborbl B 3aBUCUMOCTU OT
W3HOCOCTOMKOCTU ronoBokK u ab-
Pa3uBHOCTU MarHUTHOW NEHTHI
/ y npumeHsieMmblx kaccet BU —

OZIMH U3 HEMHOMX CMEHSAIEMbIX Y3-
NOB BUAEOMarHUTO(pOHOB, KOTO-
PbiM NPOU3BOAUTENU KOMNNEKTY-
10T CBOWU CEpPBUCHbIE Cnyx6b. Tak
KaK nocne pemMoHTa obe ronoeBku
AOMKHbI BbiTb OAUHAKOBLIMU NO
WU3HOCY, Aaxe Npu BbIXOAE u3
CTPOSI TONBLKO OAHOW rofioBKU 3a-
MeHsIOT BeCb BL|. MpamoTHas yc-
TaHOBKA C I0CTUPOBKOW v LUNUGOB-
KOW paboynx NoBepxXHOCTEN rono-

CanbHyl0 FONOBKY AN 3anuUCH
U BOCNPOU3BEAEHUs1 NPOAONbHBIX (POHO-
rpaMmbl ¥ UMNYNbCHOIO CUrHana 4acro-
Tou 25 My, HeoBXoAUMOro AN CUHXPOHU-
3auuv No ¢ase CUCTEMBbI aBTOMATUHECKO-
ro perynupoBaHus (CAP) CKOpOCTU NEHTHI

MarHUTHOM NEHTHLI, T. €. BHE NONOCbI BU-
[.eo3anucu coOTBETCTBEHHO. Bropas cTu-
paioLLasi roNoBKa HyXHa Anst TOro, 4Tobbl
NPV 3aNVCY NOCNE BPEMEHHOM OCTAHOBKU
U pansHenWwero NPOAOMXEHUs1 CTUPAJICA

BOK Ha BL| moxeT 6biTb BLINONHEHA
TONBKO B 3aBOACKUX YCNOBUSIX.

OxoHuanue cne . er

Pegnaxtop — A. Muxa#nos,
rpagmuka — 10. AHgpees n asTop, (pato — aBToPa
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LUndposbie pemMmoaynatTopbl
¢dupmbl THOMSON ana BXOAHOro
6noka umdppoaHanorosoro

Tenesu3opa

COFDM — pemopynatop STV0360

B. XOXJ1I0B, nokTop TexH. Hayk, r. MockeB

l\/Imxpocxema —  MMKPONpPOLECCOP
STV0360 obecneunBaeT AeKoampo-
Banuve curHanos DVB-T no craHpapram
ETS 300 744 v NorDig |l. K OCHOBHbIM
0coBEHHOCTSM MyKponpoueccopa cne-
[yeT OTHECT COBMECTUMOCTb C 0AHO4AC-
TOoTHOW cetbio (SFN), nopgcrpavBaemoe
nozasneHre kaHanbHoi uHTepdepeHunn
(ACI), aBTOMaTH4ECKOE onpeneneHvie 3a-
wMTHoro wHtepsana (1/4, 1/8, 1/16
1 1/32) 1 pexumor paboTel (nepapxuiec-
KOro 1 Hevepapxuieckoro, 2K n 8K) 1 mo-
oynsumm (QPSK, 16 vnu 64 QAM) npwu
BO3MOXHO# LLMPUHE NONOCHI paboumx Ya-
crot 6, 7 nm 8 My,

B MukpoCxeme NPoMCXoANT nonHas
undpoBas AeMOOynsumMs v nogasneHve
VMNYNbCHBIX NoMeX, undposas BPeMeH-
Has Y 4acTOTHasi KOPPEKUUS!, BbIDaBHUBA-
HME KaHanos Npu 1CNonNb30BaHUM MHOXE-
CTBa HECYLLMX, Koppekuusi obLueit aso-
BOI OLUNOBKH.

Mukpocxema obecneumBaeT nekoam-
poBaHWe CvrHana TPaHCNoOPTHOrO NOToKA
1 aBTOMAaTUYECKOE ONPEnENneHNe Pexnma
xoppexkumun owmbok (FEC). Ons pexkonu-
pPOBaHUA OHA COAEPXUT BHYTPEHHWA ne-
KOLEP, KOTOphlit pabotaer B kopmax 1/2,
2 3. 3/4, 5/6, 7/8 v BbIOENSIET CUHXPO-
Gairt. B memomynstope npovicxooat 06-
parHoe MepemexeHve n BHellHee OeKo-
nvposatHve. lekogep Pupa-ConomoHa
npy 16 nposeposHbix Galitax obecneuu-
BaET KOPPEKUMIO 1O BOCbMU NOBPEXAEH-
Hbix BaiiToB. B MyKpocxeme Npoucxoomt
oueHka kavecTtsa curHana. Umerotcs ne-
papxu4eckie BCNOMOratenbHbie BXoObl
n Bbixoabl y3na FEC. Mwukponpoueccop
BKIONAET B CeOsi napannenbHbliA n nocne-
[0BaTtenbHbll BLIXOAHLIE MHTEPdEChI,
COBMECTMMbIE C OBLMM mMHTEPPENCOM
cuctemsl DVB-T.

Dns pa6oTtsl ¢ kaHanom MY pemogyns-
TOP COOEPXUT BbICOKOKAYeCTBEHHbIN Ae-
catvpaspsiaHeiit ALIN. Umerorcst oBa Bbi-
x00a ynpasnsiolmx curHanos APY BY w1
APY Y.

Cuctema ¢$OpPMUPOBaHUS TaKTOBbIX
CUrHanoB C KBapueBbiM PE30HATOPOM Ha
sactoty B npepenax 20...27 Mlu He Tpe-
6yer BHelWwHero o6pasuoBOro Hanpsxe-
Hus. YacToTy reHeparopa nporpaMmmpy-
10T N0 UM POBON LnHe I°C.

Mukponpoueccop noTpebnsieT moL-
HOCTb meHee 0,5 Bt.

MUKPOCXEMY MOXHO NPUMEHUTbL B LIK-
¢pposeix npucraekax SET-TOP BOX u Te-
nesuaopax. O603HaveHne 1 HasHaveHve
ee BbLIBOAOB yKa3aHbl B Tabnuue.

Ha puc. 1 npeacrasneHa CTPyKTypHasi
cxemMa [emMopynsitopa. AHanoroeblil Cur-
nan M4, yepes Bxoabl INM, INP u 6ydep-
HbIY Kacka NoCTynalwmii Ha aemMonyns-

Top ¢ Bbixoaa ¢unbtpa MNAB, npeobpasy-
ercs 8 UM poByo GopMy OecCATUPa3psa-
Hbim ALLN. B undpoBomM CurHane Ha BbIXO-
ne ALIN noaaenalnTcst UMNynbCHbIE NOMe-
xu. B ycrpoiicree asoiiHoi APY MYKpPO-
cxemMbl GOPMUPYIOTCH CurHanbl ynpaene-
Hus1 no kaHanam BY v NY. Nocne o6pabot-
k¥ B [eporartope, KOHBepTepe OTCYeToB
¥ nogaeuTene CMeXHOro kaHana undpo-
BOI CHUrHaN NOCTYNAaeT B 3B€HO BLICTPOro
npeobpa3osaHus Pypbe, rAe NPoncxoouT

nemoaynsiums curHana OFDM. OpHospe-
MEHHO MUuKpoCXema obecneuynBaeT Bpe-
MEHHOE BOCCTaHOBNEHME 1 BOCCTaHOBNEe-
HWUE HeCyLwmx, a TaKkxe BOCCTaHOBneHve
BPEMEHHEIX NapameTpoB CUMBONOB.

DemonymmposanHein curHan OFDM
nocne Koppekuuu 1 obparHoro nepeme-
XEHuUs1 CUMBONOB ¥ Pa3PsOoB NPOXoanuT
B 6nok FEC, roe obpabarbiBaercs B OEKO-
nepe Butepbu 1 nocne BHeLLHEro nepe-
MexeHusi nocTynaer B gekopep Puaoa-Co-
NOMOHa, 06ecneunBsaLLniA ucnpaBneHve
owunbok. Nocne peckpembnepa TpaHc-
NOPTHbIA NOTOK BLIXOAUT M3 MUKPOCXEMbI
yepes napannenbHblil uny Nocneanosa-
TenbHbIA uHTEepdenc.

Kpome paCCMOTPEHHbIX y3noB, NPo-
LEeCCop COOEePXUT Takke NopTbl o6Lero
HasHauyeHusi, ALIMN pns namepeHuns ypoBHs
BY curHana B cenektope n udMepuresb-
Hble 3BEHbs1, B KOTOPbIX NPOUCXOANT, B Ya-
CTHOCTH, KOHTPONb YPOBHSI OWWMBOK
(BER). LnHHbIA nHTEepdeic obecneqnsa-
T ynpasneHye NPoLeccopom no wwuHe °C
¥ ynpaBneHne CenekrtopoMm, ONs 4ero
nmeetcs gononHurenbHas wuHa SCLT,
SDAT.

Homep
sLIBOAA O6o03HaueHne HasHaueHue, ypoBeHb CUrHana, NoAcCHeHWe

1 DGNDA Ananorosbivt 06U NpoBoa undposoro 6ioka

2 DVCCA1.8 Hanpsbkenve nuTaHust 8HanoroBow YacTn undgposoro Groka

3 VCCA1.8 HanpspkeHve NUTaHWs aHanoroBon 4acTu

4,11 GNDA AHanorosbit bW npoBoa

5 REFM BHyTpeHHee oTpularenbHoe 06pasyoBoe HanpskeHme

6 REFP BHyTpeHHee nonoxurebHoe 06pasyoBoe HanpshkeHue

7 VR O6pasyoBoe Hanpshkenve

8 VCCA3.3 HanpshkeHue NUTaHnA aHaNoroBON YacTy

9 INM OtpuuarTensHbi aHanoroBbln BXxoa

10 INP NonoxutesibHbIV aHANOrOBLIA BXOL

12 Reset Curnan cbpoca, HU3KMA BKTUBHbIN yPOBEHD

13, 28, 39, 57 VDD 1.8 HanpsixeHne nuraHng undpoBoro sapa

14 AGC2 Curnan ynpaenenus APY Y

1112 g: :532 gg 4, GND Ob6wwmin nposon

16 AGC1 Cwurnan ynpasnenus APY BY

17, 60 TEST Pe3epBHbIA TECTOBbIA DEXUM, COEANHSIIOT C 06LMM NPOBOLAOM

18 SCLT Nposon SCL cenexropa wiuhbl FC

19 SDAT MNpoeop SDA cenekTopa wukk I°C

20 SCL NocneaoBaTenbHbi TAKTOBBIA CUTHAN WNHB! 1°'C

21 SDA NocnenoBaTBNbHLIE AaHHbIE WHHbI I'C

22, 35,44, 52 VDD 3,3 HanpshkeHne nuTanus undpoBOn HacTu

23 STR_OUT Nepsbii cuHxpobant curtana MPEG

25,26, 27, 29, D7—DO0 MNocnenoBatentHasn wvHa D7, paiHbie MPEG D7—D0

31,32,33,34 '

36 CLK_OuUT Bant MPEG unu TakToBbIv pa3paa

38 D/P HanHole MPEG

40 ERROR Curnan naketHoit owmbim MPEG

42 LOCK/OP2 Bobixog nopta 2 obuero HasHaveHus

43 LOCK/OP1 Boixop nopTa 1 obljero HasHaueHus

45 OPO Buixon, nopra 0 obLiero HazHaueHust

47 AUX _CLK BenomoratesnsHbii TakTOBbIA CUrHan

28 CIQHFEC3 Mepapxwtecxuﬁ Bbixoa FEC nin [Q paHHble Ans otobpaxenus
co3Be3ami

29 CDATAHFEC2 Vepapxuieckuii BbIXOR leC. paspsia 2 unu fiaHHbie Ans
oTOBpaKEHNA CO3BE3QUN

50 CCLK/HFECA Wepapxuieckuil Bbxoa FEC,_paapﬂn 1 WK TaKTOBbLIN CUrHan
ANs 0TO6paxeHna CO3BE3QNA

51 HFECO Wepapxuuecxmi Boixog FEC, paspsa O

53 Cs1 Buibop agpeca, MSB (cTapuwmin paspsaa)

55 CSo Buibop agpeca, LSB (mnaawwi paspaa)

58 PO Bxop, nopra 0 o6Lyero HasHauenusi n Bxof AL ana
uamepeHusi BY curiana

61 VCCXTALA 8 HanpsbkeHue NMTaHns! aHanoroBo YaCTN KBApUEeBoro
reHeparopa

62 XTALI KeapueBhbil reHepaTop, BXOA BHEWHENO TakTOBOro curHana

63 XTALO Bhix0op KBapLEBOro reHeparopa

64 GNDXTAL O6wMin npoBoA, KBApUEBOSO frexeparopa
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STV0360 — oaHOKPUCTaNbHLIA AEMO-
aynstop COFDM, kotopuihi npeobpasyet
curHan MY B TPaHCNOPTHLIA NOTOK
MPEG2. [Mpoueccop BuINOAHRET BCE
¢dyHkuum ot BbIXOAa MY cenekTopa Ao
BxoAa TpaHcnopTHoro notoka MPEG-2
1 NONHOCTBIO COOTBETCTBYET cnevtnduka-
v DVB-T (ETS 300 744) B pexumax 2K n
8K. B coctae npoueccopa Bxogut AU,
KOTOpbLIA 0becneunBaer Heobxoanmylo
06paboTky Hecywmx QAM npu npsmoin
apxutexType auckpetusauwm MY curna-
na, 4TO UCKMOYaeT HeobxoauMoCcTb BO
BHELLHEM NOHMXAOLWEM npeobpasosate-
ne. MukpocxemMa copepxut 6ydepHbiin
Kackaj, C BXOAHbBIM CONPOTUBAEHUEM
1 kOM ans cornacoBaHunst C CENEKTOPOM.

Kpome Bcex HEOBGX0AUMBIX AEMOAYNs-
umin n ¢yrkunii yana FEC (yckopenHas
KoppeKLms ownbok), Tpebyembix ans 06-
paboTkn MORYNMPOBAHHOIO NOTOKa € Ma-
AbiMu nckaxeHnsmun (BER), B cocras npo-
Heccopa BXOAsT yCOBEPLUEHCTBOBAHHbLIE
y3/bl, NO3BOAKIOLWME KOHTPOAMPOBATL Na-
pamMeTpbl. MukpocxemMa Takxke ConepxuT
YCTPONCTBO 3a4epXaHHoi APY un wmHy I°C
C MafnbiMU NOMEXaMu Anst ynpasneHnst ce-
nektopoM. Ha Bbixoae peMonynsTopa Bbl-
nensieTcs TPaHCNopTHbA notok MPEG2
€ ucnpaeneHHbIMU owmnbkamun. [ins aanb-
Hewein o6paboTkm curHana MoXHo Mc-
NONbL30BaTb MUKPOCXEMbI cepun STISS™.

MpuMEHSEMbIE HANPSXEHNR NUTAHUS,
BbIBOAbl MUKPOCXEMBI, Ha KOTOPbIE OHW
noAaHbl, a Takke noaknoyeHue obwero
NpPoBOAAa NOKa3aHbl Ha pUc. 2.

B Mukpocxeme mncnonb3yetcst CKopo-
CTHOI NPOTOKoA WwuHbl I?C, npuuemM Bo3-
MOXHbI YETLIPE aapeca NPoueccopos. An-
pec MOXHO 331aBaTh M3MEHEHNEM 3HaYe-
nuia (0 m 1) Ha Bxopgax CS1, CSO. ®opmar
agpeca: 00111CS1CSO r/w.

Momexu, HaBoOAMMBIE HA NPOBOAAX
SDA u SCL, MoryTt Hapywumtb paboty ce-
nekTopa. 4Tobbl 3TO NpepoTBpaTUTb, NPo-
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HECCOP MMEET WUHHBIA NOBTOpUTENb.
Buieoabl SDAT 1 SCLT akTuBHbI TOALKO
yorpga, Koraa ato HeobxoauMo, u He pabo-
TaIoT, Korga 310 He TPebyeTCs CenekTopy.
BuiBoabl SDAT n SCLT npu cbpoce umerot
BbICOKMIA ypoBeHb. MakcumanbHas pabo-
Yyas YacToTa WMHHOTO NOBTOPUTENS PaBHa
400 Iy,

BHeluHMA KBapUEBLIA pe3oHaTop Noa-
KIOHAIOT K BbIBogaM 62 1 63 npoueccopa,
a BHELHWIA TaKTOBbIA CUrHan NoAaloT Ha
BbIBOA, 62.

MukpocxemMa COREPXUT YMHOXUTENb
yactoTbl Ha 4. Undposoe aapo npouecco-
pa BCeErga ynpaBnseTcs CUrHanom yaBeo-
©HHOI YacTOTLl KBApLIEBOrO pe3oHatopa,
ayazen FEC — ero curHanom Yevbipex- nnm
ABYKPATHOM 4acToThl, YTO BbIGMpaloT npn
NPOrpaMMMpPoOBaHNA.

ALIN TakTupyeTcs yABOEHHOWN YaCTOTON
XTAL (B npenenax 20...27 Mly). 3to — oc-
HOBHOM TAKTOBbLI/ curHan. MakcumanbHbiii
pa3Max BXOAHOMO curHana AecsaTupaspan-
noro AUN — 2 B. AUN coepnHeH ¢ cenek-
TOPOM 4epe3 BHELWHWA nocnepoBatenb-

HbIA KOHAEHCATOP U UMEET BHYTPEHHUIA
GydepHblit kKackan, Kak yxe CKasaHo,
NS COrNacoBaHus CONPOTUBAEHWIA.
Mpoueccop copepxuTt ABa BbIXOAa Anst
curHanos APY (AGC): oauH — ans perynn-
posku no BY (APY1 — AGC1), a BTopoit —
no N4 (APY2 — AGC2). Perynupytowme
curnanst npoxoaat Yyepes OHY. MNMpu ma-
AOM paguocurHane Hanpsxexnune APY1
(AGC1) obecneumBaet MakcuManbHO BO3-
MOXHO€ ycunenue. Npu ysenniennn pas-
maxa BY curnana pabotvaiot n yenb APY1,
nyenb APY2, Ho APY2 npeobnapaert. Ypo-
BeHb ("TOuKYy") cpabatbiBanus APY1 MoX-
HO NporpamMMupoBatb. Beixoabl APY1
1 APY2 MoryT 6biTh B peXuMax orpaHmye-
HUSt KaK NO MUHUMYMY, TaK U N0 MaKCUMy-
My. OHU MOTYT GUKCNPOBATLCH HE3ABUCU-
MO 0AHa OT APYroi NPorpaMMHO Nn a.-

KA

Ypobenb c'aﬁamb/b’a— Ugy, 06
g 64 B

Hus AP
Puc. 3

TOMaTUYECKN NPU AETEKTUPOBAHUN YPOB-
Hs cpabatbiBanus. Korga obe uenu APY
aKTUBHbI, COOTHOWEHNE UX AEACTBUS Oon-
pepenser Nonb30BaTENb.
Xapaktepnctuku asoiHoin APY u306-
paxeHbl Ha puc. 3. MNpuManom yposre BY
curHana Heobxoanm oTHoCUTENBHO 60Nb-
wolh koadpduumeHT nepenaun. Tak kak ce-
nekTop paboTtaet nydwe npu cTabunbHOM
ycunenun, ypoeeHb APY1 (AGC1) npo-
rpaMMHO YCTaHaBIMBAIOT HA MakCUMasb-
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Hoe 3HadeHve, a APY2 (AGC2) — Tak, 4TOo-
6bl NONYYMNICR ONTUManbHBI YPOBEHb
curHana Ha sxome AUM. Npu 6onbwom
yposHe BY cvrHana obuuee ycwieHme Mo-
xeT bbb HebosnbluvM w1 aeiicTerne APY2
OKa3blBAETCH HEAOCTATOYHBIM. [1py TaKOM
YPOBHE CUIHana f0NXHO PerynmpoBarbes
v ycunenve no BY (APY1). I'pannuy mex-
Ay 3TMMU 30HaMy onpeaenseT NoNb30Ba-
1enb. Ee HasbiBaloT ypoBHEM ("TOHKON™)
cpabaTsiBaHus ¥ NPOFrPaMMVPYIOT Yepesa
OAVH 13 BHYTPEHHWX PErMCTPOB.

Bbixoabl APY MOXHO NporpamMmmvpo-
BaTb VNN Kak ABYXTAKTHbIE, WK KakK OT-
KpbiThie Yepe3 pervcTp AGC12C, npuiem
faxe NPy OTKPbITOM BLIXOAE MakCuManb-
HbI YPOBEHb Hanpsixenuvs pasex 3,3 B.

HemHoro 06 y3nax o6pabotkv curHa-
na. Moaynb-nogaevTenb MMYNbCHBIX NO-
Mex (INR) yMeHbLlaeT UMNYSbCHYID WH-
Tepdeperumio (pervictp INR).

Npeobpa3oBanve NPUHATO-
ro curHana OFDM (Ha MY) Mo-

KOB [8HHbIX C BBICOKMM ¥ HU3KUM Npw-
opUTETOM.

Bnok oueHkn Hecyuumx (FEC) moxert
pabotatb B aBTOMaTVHeckoMm unn B ¢pop-
CVPOBAHHOM PEeXvME TPaHCNOPTHOMo NO-
Toka. Kak nekopep Butepbu, Tak u aeko-
nep Pupna-ConomoHa MOryT OLEHWBaTb
curHansl OfHOBPeMeHHO: 16-pa3psaHbie
CHETHUKK NOACHUTHIBAIOT OWKNbKkK Ha pas-
HbIX ypoBHSX. OHU onpepensitoT owwmnbky
B 6aiiTax (ucnpaBnsioTcs Aekonepom Pu-
na-ConoMoHa) v NakeTHyIo OwubBKy, KOTO-
pas He KOPPeKTUPYeTCH, HO Npwv 3TOM
dopMupyeTcs  vMNynbC Ha  Bbixoae
ERROR.

B nexkopepe Butepbu KOHBONIOTHbLIE
koAbl BbipabaThiBAIOTCH C UCNONB30BaHV-
eM okTanbHblXx nonuHoMoB (Gx = 171 w
G, = 133). Nopsaok cnepoaHvs v $Hassbl
"NPOKONOB™ OLEHNBAIOTCH HA OCHOBE Ga-
3uca owurbok. Kaxxabiit Nopsaok cneaosa-

3HaveHue, curHan LK HanpaenseTcs B pe-
rvcTp STATUS. Korpa cuvThiBaemoe 3Ha-
YeHue ymeHblaeTes Ao Hyns, copacoiBa-
eTcs pNaxok.

BHelwHee nepemexenuve (Forney) npo-
MCXoaUT NO 3aKOoHY 17x12.

Kak yxe Obi10 yka3aHo, BXOAHLIE nake-
Tol B 204 Haiit copepxat 16 OLEHO4HbLIX
6anToOB, a NepBLIM B NakeTe nocrynaer
cuHxpobaiit. Nlekonep Pwpa-ConomoHa
MOXET UCNPaBuThb OLWNOKy B BOCbMy Hait-
Tax Kaxjoro nakera.

MhTepdeiic BuixoaHbIX AaHHBIX obcny-
»vBaeT Bbixoabl STR OUT, ERROR,
CLK_OUT, DO — D7 v1 D/P, npyiem vx MoX-
HO MPOrpPaMMHO BbIKNIOUWTL. [ns 3TOro
AenalT akTuBHbIM pa3psia TS_DISABLE
B pervctpe TOPCTRL. Torpa Bce BbIXOAb!
nepexoasT B BbICOKOMMNEAAHCHOE COCTO-
fHUE, Aaxe ecNv NOTOK BHYTPW AEKOAPY-
erc. 310 obecneyvBaEeT BO3MOXHOCTb

napannensHoOro CoeaANHEHNs He-
cKONbknx MukpocxeM STVO360.

e K
XeT NPouCcxoamTb Kak Ha Hac- Bxod | Yeunumesis ) BbIXOAHON pexvm ynpaens-
ToTe 4,57 Mlu, Tak ¥ Ha 4acTo- NN Seun ”’”,%’b Apy gy t5E eTcs peructpom RS. dopmunpy-
Te, 6nv3kom k 36 MI'y. Bo BTO- (A GL‘I) eMbii B MUKpOCXeMe nocneno-
pOM cnydae ycTpoiicTeo pabo- BaTeNbHbLIN BbLIXOAHOW NOTOK
TaeT KaK NoHVXaloLwwmi Npeob- BLIBOANTCS Hepe3 Bbixoa D7,
pasoBatens. TakToBhI carHan E s | l > & vit npuuem MSB n‘e)pep.aeTc;l nep-
nns AUN ¢opmupyetcs ung- I A BbIM. Ecnu pa3psia RSO pervct-
POBBLIM CNOCOBOM, NO3TOMY YC- 'E E T mH RS pa RS paeen 0, TO Ha Bbixoae
TponcTeo QAMY He HYXHO. UH- SR QUMM I /1180 R7 NPVCYTCTBYIOT napuTeTHbIe
TEPRONISLMIO MOXHO nporpam- S | Lerexmop nag”"| |04 /1150 K paspsab. Ecnv RSO = 1, To nan-
MUPOBaTh 408 TOro, 4ToObl co- 3 - - - AT MR RE Hbleé BO BPEMSI NAPUTETHOTO VK-
rnacoBatb 3Hauenve MY ¢ no- &1 471 ) 01 = ==02 T AR Jot TepBana paBHbl HyJIIO.
AOCOM NPONYCKaHus KaHana. 100 9] 1 j/ s8] ST Vo J60 MNapannensbHbii GoOpmar Bbl-
Y3en BOCCTaHOBNEHVN Bpe- AGCY N\, IPO XOAHBLIX AaHHbIX CBR3aH ¢ 00-
MEHHbLIX NapameTpoB CUMBO- H%} 18l s, Bxodrod iymg- wvm npotokonom DVB. Korpa
OB Onpepenser onTUMasnbHble 47K A SPCLT | wbig ratra Aln CUHXPOUMNYSILC OTCYTCTBYET,
MOMEHTLI BPEMEHU anNs nepe- : Y 18 SOAT AGC? cuenang T. €. B pervcTtpe STATUS pazpsn
Knodenust 6noka BbICTPOro 20 4Py m) B4 C5 LK = 0, To ha Buixoae D/P coxpa-
npeobpasoBanun Pypee (FFT). SCL 20 HAETCH HU3KUI YPOBEHD.
YNpaBieHne npovcxoamT He- 23 A epa YugpoBoe 557 T Mukpocxema STV0360 obec-
pe3 pervctp SYR_THR. Wc- 47 Adpo dBodnoid H- 67 NeYvBaeT BbIXOAHbIE AaHHbIE
NONBL3YIOTCH KOPPENSLUMOHHEs 1 4 PY ATALOLS B COOTBETCTBUM CO CTAHOAPTOM
TEXHVKa BO BPEMEHHOM NPOCT- =1 LOCK OPZ XTALI N  DVB-C1 (0Bwwmit uHTepdeiic).
paHcTBe Y GunbTpauvs B Hac- - 3710 napannenbHbii PEXvM npu
TOTHOM anst obecneyenus Ha- B CLK.OUT STROUT DjP__ERROR D700 0 RS0=0, RS1=0.
aAexHon paboTol NPy ManbixX R4 J6 I 23[ I8 ] 40 l 6 20 YnpoweHHas CTPyKTypHas
YPOBHS$IX NOMEX. AHanNn3 B Hac- 47K 6S10K obpabomKu Z01 cxema BKSIIOHEHNA MUKPOCXEMbI
TOTHOI oBnacty NPVMEHeH v mpaHcnopmro20 nomoKa 27 Mly STV0360 B 6noke FRONT-END

N8 onpeneneHus UMNynbLCHON
XapakTepucTuky Kavana npw
paboTe B 0AHOHACTOTHLIX CETAX
(SFN).

Bnok 6bicTporo npeotpa3oBaHus dy-
pbe (FFT) paboTaeT B KOMNIEKCHOM TONKE
2048/8192 FFT v c COOTBETCTBYIOLUVM
6/10KOM A@HHBIX, KOTOPLIV ynpaBnsieTcs
UMNyNLCaMyU C y3Nna BOCCTaHOBNEHWUS
CWMBOJIOB.

Moaynb OLEHKu KaHana v Koppekumm
ucnosis3yeT ABa PasHbix NWNOT-CurHana
015 ONPeaeneHus HacTOTHLIX XapakTe-
PUCTUK KaHa0B ANst K&XO0N TPeThe He-
cywen. OleHka 3aTeM MHTEPNOIMPYeTCs
B 4aCTOTHO#N 06nacty v NPUMEHRETCH
Ans yTouHeHus napameTpoB OFDM Hecy-
wux. Kpome TOro, paccuntbiBaeTcst wH-
dopmaums ans KKLOro NMNOT-curHana,
KoTOpas 3aTeM UCNONb3yeTCH B AeKoae-
pe Burepbwu.

Y3en 06paTHOrO NePEMEXEHVsi CUMBO-
nos aekoavpyeT co3eeaaust QPSK, 16 vnn
64 QAM B ABOW4HbIV NOTOK. MNpy 3TOM uc-
nonb3yeTcs vHAVBuAyanbHas wHopma-
uvs SNR.

Y3en obpartHOro nepemexexnvst pas-
psnoB obecnevyvBaeT NoOJlydeHwe noTo-

Puc. 4

Hus BepeTcn B pacyeT v JaeT unv He aaet
BO3MOXHOCTE NYTEM NPOrpPaMmmunpoBaHvs
pernctpa PR wnn ¢opecupoBabvsa sapa
COFDM npubnuautb NOpsinoOK cheaoBa-
HUSt K 3HAYEHWIO, NONYNEHHOMY 13 TpaHC-
NOPTHOrO NoToka (curHan napameTpoB
nepepartyvika): 1/2, 2/3, 3/4, 5/6, 7/8.
s kaXaoro BO3MOXHOMO NOPsiaKa Teky-
LUK NOPSAOK OLWMBOK CPaBHVBAIOT C NPO-
rpammupyemMbiM. Ecnv oH 6onbiue, npu-
HUMaETCs APYro Nopsaok wauv apyras
¢a3a, Noka He NONY4UTCH NPaBwbHbIN
NOPSAOK.

JnvHa kaxaoro NPUHYMAaeMoro nake-
Ta nocne BHYTPEHHErD AEKOAVPOBAaHVA
paBHa 204 6aut. CvHXpPOC/IOBO — 3TO
nepsoitt 6aT aToro naketa. Ero 3HaveHve
paBHo 0x47, oAHaKO OHO AONONHAETCH He-
pe3 kaxapie 8 naketoB. CUHXPOCHETHWK
cuuTaeT BBEpX, Korga cvHxpobaiT nocTy-
naeT B HYXHblii MOMEHT, 1 BHU3 — Npw
K2XO0M HenpaBunbHOM cuHxpobaiite.
CyeTunk OrpaHuyeH NPorpaMMupyeMbiM
MakcumyMoM. Koraa nocTuraeTcs 310

npencraBneHa Ha puc. 4. Cur-
Han Ha BXoA AeMOAYNsTOpa no-
CTynaeT C BbIXOAa Tak Ha3biBae-
MOro "uvdpoBoOro” ¢weTpa
NMAB B cenektope. lNpoueccop moxer
oLEeHVBaTbh YPOBEHb BXOAHOMO cwurHana.
Ins atoro pagvocurnan ¢ yewnutens BY
cenekTopa nogaH Ha BoiBoA 58 nemoay-
nsTOpa W NPOXOAUT AONONHUTESbHBIA
BHYTPeHHuin ALLMN. Y3en aBoviHon APY Bbli-
pabaTeiBaeT ABa CurHana ynpabJieHus.
OnvH 13 Hux (AGC1), cHUMaeMblii € Bbi-
Boga 16 MUKPOCXEMbI, YNPaBNAeT yeunu-
Tensimu BY B cenektope. Bropon curhan
(AGC2) ynpaBnsieT aMnauTyaoi curHana
MY. OH MoxeT 6biTb BoiBEAEH 13 NpoLec-
copa v U3MEHNTb yCUNeHnve TPaH3vucTop-
HOFO Kackana vy MUKPOCXeMbl — yCwin-
Tensn N4 Ha Boixopne NAB B cenektope.
B paccMaTpyBaeMOM Npumepe ynpassie-
Hue no MY obecneuvBaeTcs NOCPEACT-
BOM BxoaHoro 6y¢epHoro kackana c pe-
rynupyemMbiM KO3ddVLUMEHTOM nepena-
4y, BXOASLErNO B COCTaB MUKPOCXEMbl
npoueccopa.

{Oxonuanne cnegyer)

Penaktop — A. Muxasinos, rpagwka — K0. Anapees



YcTpOMCTBO cABUra cnekrTpa

H4HacToOT

CepBUCHbLIN MOAYNb NIOGUTENBCKOro

MWKLLUEPHOro nysbra

3. KY3HEL|OB, r. Mocksa

Ecny MuUKLIEPHBIA NynbT UCNONL3YIOT A1 3BYKOYCUIIEHUSI Peyu,
TO npenenbHbIA YyPOBEHb rPOMKOCTH 6€3 0nacHoOCTH BO3HUKHOBEHUS
aKycTudeckois o6paTHOI CBA3M MOMXHO MOBLICUTL CYNPECCOPOM, CO-
3paroimm HebonbLLOH CcABAI CNEKTPa, Aaxe 6e3 yCTaHOBKM K HacT-
POHAKN PEXEKTOPHbIX (punbTpoB. ONUCLIBAEMOE B CTBTbE YCTPOHCT-
BO, KDOME NpUMEeHeHUs1 B BURE MOAYJIS NYNbTa niv oTaensHoro 610-
Ka cCUCTeMbl 3BYKOYCHUIIEHUSI, MOXXHO UCNONb30BaTh U A1 CO3[aHNA
MY3biKanbHbIX 3BYKOBbIX 3¢PEKTOB — “niecnu”, ABYXTOYEYHbIA YHU-
COH U T. n. Cynpeccop BbINOJIHEH H3 MUKPOCXeMax YeTbipexxBan-
PaHTHBIX NEPEMHOXMUTEJ1el C LUINPOKONONOCHbIM (Ha30BPBLYATENIEM.

% ce, KTO UMEN XOTb Kakoe-T0 OTHOLe-
* Yhpe Kk obecnevyeHuvio 3BYKOYCUNEHUNS
peuu, 3HaloT, 4TO BonblUEe BCEro HENpUAT-
HOCTEN [OCTaBNseT BO3HMKHOBEHME aKyC-
TUueckoi obpaTHon cea3u. Mpuyem NHO-
roa Takas "3aBs3ka” MOXET BO3HUKHYTb
B TenedoHax C rpPOMKOroBOpuUTENaMu
W [axe B CNyxoBbix annapatax. Paspabo-
TaHO MHOXECTBO YCTPOMCTB, NO3BONSKIO-
WUX B KakoW-TO Mepe CHU3NTb BEpOAT-
HOCTL NposeneHus Takoro adpoekra. Cy-
wecTByeT OrpoMHoe yvcno nybnukaumi,
NOCBSILLEHHbIX 3TOMY BOMNPOCY, HO UMEHHO
OHUW — NyyLee NoATBEPXAEHME TOro, NTO
3anaqa No-npexHeMy akTyanbHa.

Mukpo¢dOH MOXET NONAacTe B MUK aKycTu-
4EeCKOro rnons, a npv caBure YacToTol B Te-
yeHne onpeneneHHoro OTpe3ka BpeMeHun
3py4anuns Gyger Habnioparscs yxon WMH-
TepdepeHLOHHOro NrYKa u3 TO4ku, B KO-
TOPOI MO OKa3aTbCs MUKPOGOH™.

Mo MHeHuio 6ONLWMHCTBA aBTOPOB,
peys Apu aeictBum YCC 3Byunt 6€3 CHn-
XEeHNst Ka4eCcTBa 1 ero NpUMeHeHne Aony-
CTUMO Jaxe AJif MHOTMX BUAOOB My3biKu
v BOKana.

Ceiiyac B npoaaxe €Ctb MHOIO YCT-
POMCTB, npenHasHaveHHblx pas 6opbbbl
C aKycTuyeckomn obpartHol CBA3blO; B OC-
HOBHOM — 370 LG POBLIE aBTOMATUNECKM
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B pasnbix nybnvkaumsx ([1—4] v ap.)
npenioXeHo UCTIoNL30BaTh BAs yCTpaHe-
HUSI aKyCcTuyeckon obpatHOln CBR3w yCT-
pOMCTBA, CABUraiowme Crnekrp curHana
Ha 4...5 Ny (YCC). OHn LUMPOKO NpUMEHS-
SINCL 0K NONYyYEeHUs OBYXTONEYHOIO YHU-
COHa, HO OYeHb 3¢ ¢hexTnBHBI 1 pns 6opb-
6bl C aKyCTrYeckon obpaTHON CBA3bLIO.

Buinrpbill B yCUNeHUN CUCTEMBI, MO
CpaBHeHNIO € OBLINHBIM 3BYKOYCUIIEHVEM,
ouenmeaetca B 6...10 ob. OyeBWMAOHO, OH
3aBncut o1 obbema nomeiuenuns. B He-
60MbLIMX NOMELLEHVAX BbIUIPbILL MEHbLUE
n Tpebyercs yBennymBate 4acToTy COBU-
ra. Ho Torga Bo3pacvaer v 3aMETHOCTb
paborbl camMOro yctpomcTBa Ha Chyx.
B nometueHmn o6beMOM okono 2500 m®
MOXHO MOAHATL yCUNEHVe NPUMEPHO Ha
10 ob! Oencreue YCC 06bMHO O6bACHNA-
10T cneayowuMm o6pasoM. "Cratuyeckas
4acTOTHas XapakTepucTuka 3ana umeet
[0 HECKONBKNX ThICAY MYKOB U NPOBanos,
obycnoenexHbix vHTepdeperHunen pe-
Bepbeprpylonx HaCTOTHLIX KOMMOHEHT.

HACTPaVBAIOLMECH PEXEKTOPHbIE GunbT-
pbl. KpoMe 3HaumMTensHOM LieHbl, 3Tu YCT-
poiicTea 06nanaloT CylecTBeHHbIM HEOO-
CTaTKOM, CBSR3aHHbLIM C TEM, 4TO UM Heob-
XOAMMO BpeMs, YTOBbl OTNM4MTE BO3BYX-
[eHve ToHanbHbIX KonebGanui 3BYKOBOW
4acTOTbl OT NONE3HbIX PEYEBLIX NN My3bl-
KanbHbix curHanos. Ecnv nocne ycvpane-
HUS aKyCTMHECKOW "3aBA3KM™ M3MEHUTb
B3a1MOPacnonoXxeHve MMKpogOoHa u aky-
ctnyeckux cucteM (AC), akyctuyeckas
obpartHas CBA3b MOXET ONATb BO3HMKHYTb
v 6yaet nogaBneHa TONLKO CMNyCTs Kakoe-
70 Bpemst. [Py MHOroKpatHbIX nepeme-
LWEHUAX MUKPOGMOHOB 370 MOXET O4EHb
MeLarh, Hapywas pastopymBocTb. A net-
NUYHBLIA PAaNOMUKPOMOH MOXET M3Me-
HATbL CBOE MNONOXEHWE MOYTU HEMNPEPbLIB-
HO. Moxanyi, nyswe YCC B 3TOM cnyyae
HW OOHO APYroe YCTPOWMCTBO HE CMOXET
cnpaeuTbes. MpocTble nepecTpanBaemble
BPYYHYIO pexeKTopHble ¢unbipel [5] no-
cne HacTpolikv BoOOGLLE He JOMYyCKaloT HU-
Kakux W3MEHeHUin B3auMHOro pacnono-

xenna MukpogoHoB n AC. Onn adpdek-
TMBHB!I TONLKO MPY CTaLMOHAPHOWM yCTa-
HOBKEe annaparypsl.

Ona nwbutensckoro nyneia [6] 6bin
pa3spaboraH MOAyNb, B KOTOPOM €CTb YCT-
poicTBO caBwura cnekipa 4Jactor. [lo-
CKONbKY B HEro BXOOST 1 ABa NonocoBbix
¢unuTpa, KoTopble MoryT paborarte He3a-
BucumMo 07 YCC, ycnoBHO 370T MOAYNb Ha-
3BaH "cepBUCHbIM". CylleCTBYyET Takxe
YCC, KOHCTPYKTUBHO OGOPMNEHHbLIN B BU-
e camocToaTensHOoro npubopa co CBoMM
610KOM NUTaHNs, KOTOPLIN JOMKEH BKMIO-
yaTbena nepeg YM3Y4.

NMocne narovoenenna YCC 3¢podexiue-
HOCTL ero paboTbl NoaTEepAuIv MHOTO-
KpaTtHble UCMBITAHWA, B TOM SMCE 1 C y4a-
ctneM cneuuannctoB MIPC (Mockos-
CKOIM ropOACKOWM paauoTpaHCnaumMOHHON
cetw), NCNONbL3YIOLWX Ha BIE34ax COBpe-
MEHHYIO MMMNOPTHYIO 3BYKOBYIO annapary-
Py O4EHb BBICOKOIO KavecTea. 3aBsa3Ka Ha
OTKPLITOM BO34yXe He BO3HWKana gaxe
B TOM Cny4ae, Korga AVHaMU4eCKUA MUK-
pocdoH pacnonarancs psgom ¢ AC Motu-
HocTeio 0,5 kBT, Haxoascb NpPUMEPHO B
1 M o7 Hee. B HeBONbLIMX MOMELLEHNAX
pabora YCC ouqeHb 3ametHa Ha Cnyx
(cnbiwHbl BuerHust ¢ vactotom 5 M), HO
BEeAb U yCuneHust 3Byka B Takmx NOMeLLEe-
Husax He Tpebyetcs. Ans Gonblunx Xxe 3a-
NOB BbINIPLILL BCEROa OKa3blBaeTCs O4EHb
cylecTBeHHbIM. Ho aaxe npu BKAloNeHUn
YCC npuMeHeHne pPEeXEKTOPHbIX Gunet-
POB ONpPaBAaHO At YMEHbLUEHUS YaCcTOT-
HbIX UCKaXEHWM, BO3HUKAIOWMX Ha MMKax
akycTudeckoro nons 3ana. lpepgsapu-
TenbHas HacTporika GpuneTpoB NpPoBOANT-
cst npy BbikNoyeHHOM YCC v yMeHbLUEeH-
HOM yCUIeHUN CUCTEMbI, KOIZa 3aBA3Ka
TONbkO HayvHaet Bo3Hukatb. [locne
BkntoveHust YCC BCe HenpusTHOCTK C aky-
cTrnyeckor 0BpaTHOM CBR3bID O6LINHO
NONHOCTbIO ncyesanu. [Npaeaa, vcnbita-
HMS NPOBOAUNNCHL TONMBKO Ha PEYEBOM
curnane. Mockoneky Ha Bxoae v BbIxOAe
yCTPOMCTBa GbiNMn BKAKONEHBI MONOCOBbLIE
¢GbuneTpbl, cpe3aloime camble HU3Kne
1 BLICOKME HaCTOTbl, KOTOPbIX NPaKTUHec-
Ku HEeT B cnekTpe peyn (Hvke 100 My n Bbi-
we 7 kM), 70 pa3bopymBOCTL peyn 3a-
METHO noBblwanack. Kpome T0ro, ymMeHb-
wanmcb 6ueHvs, BO3HMKAKOWME NPU He-
TOYHOW HacTpoWke y3nos npubopa. lNono-
COBble hUNLTPLI BrIONHE CAMOCTOSATENbHBI
1 MOFYT UCNONMb30BaTbCst OTAENBLHO OF yC-
TpoicTea casvra cnekrpa. o aron npm-
YUHE U HyMepauus 3NeMEHTOB Ha cxeme
He CKBO3Has, a nobnouynas. 370 3aMETHO
obneryaeT nonL30BaHME CXEMOW Npy Ha-
cTpoiike npubopa.

dDyHKUMOHANBHAA CxeMa MOoAyns npu-
BedeHa Ha puc. 1.

Curnan nopaetcs Ha Bxog YCC vyepes
nonocoson ¢unetp Z1, Nponyckalowmn
curHansl B nonoce 0,1...7 k'y. Camo ycr-
POCTBO CABUra BkNo4aeT B cebs aApyxka-
HaNbHBIM LUMPOKONONOCHLIM das3oBpaiiia-
Tenb, o6ecnesvBatolmin casur ¢passl cur-
nana B nonoce vacvot 0,1...10 k'y Ha 90°.
C BbIx0AOB ¢asoBpallatTens CUrHanbl ve-
pes3 aHanoroBbie NepeMHOXUTENN NocTy-
naioT Ha cyMmmatop. Ha Bropbie Bxoab (Y)
nepemMHoXuTener nogalwTcs curHanbl
C reHeparopa cuHycounpanbHbix koneba-
Hui G qactotol 5 Ny Toxe CO COBUIoM nNo
¢ase na 90°. MNepeknoqarens SA1 no3so-
nset obontn YCC. Mpu xenaHnm Ha BbIxo-
ae Moayns C NMOMOLLBIO NepeknloyaTens
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3BYKOTEXHUKA

Ten. 208-83-05

Mpuem crarei: mail@radio.ru
Bonpocni: consult@radio.ru

PAAMO Ne 11, 2006
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SA2 MOXHO BKIIONUTL NONOCOBOI PpUNLTP JlsyxkaHanbHbiil  WWMPOKONONOCHuI  Abl HL1, HL2 ctabunuaupyioT BbixOOHOE

Z2. Ecnv 8 NynsTE ABa BLIXOOHLIX MOAYNS
(cm. dpoto Ha obnoxke "Paano”, 2003,
Ne 2), YCC sknionaioT TONbKO nepen oa-
HUM 13 HUX. 3TO NO3BONSIET UCNONb30BaTL
CUrHanbl C ABYX BbIXOAOB ANA NONYYEHUR
[BYXTOMEYHOTO YHMCOHA Wnu oN1a Ncesno-
crepeodoHun.

MpuHUMnMansHas cxema Moayns Npu-
Be[ieHa Ha puc. 2.

®HY ¢ vactoToi cpesa 100 My cobpax
Ha OY DA2.4 [7]. Bmecte ¢ ®BY Ha OY
DA1.3 o1y 06pasyioT BXOAHOM NONOCOBON
¢bunsTp Z1. B nonoce nponyckaHns Koag-
¢drumneHT nepepaun duneTpa pased 1,
a BHE 3TON NONOCHI CKOPOCTL cnaaa 4ac-
TOTHOW XxapakTepucTuky pasHa 18 nb Ha
oKTasy.

BTtopon  (BbIXOAHO#)  NONOCOBOWA
GunbTp Z2 (DA3) oThnyaeTcs TONLKO TEM,
yto ®BY (DA3.2, DA3.4) — nATOro nopaa-
Ka, CneaosBaTencHo, nyulle nogasnser
HU3KME 4acToTbl (C KpyTu3HOn 6Bonee
24 pb Ha okTasy). Mpv npasunbLHON HaCcT-
poiike YCC obecneunsaeT Ha BbIXOAE MO-
ayna K. < 0,1 %.

¢dasospaiiarens [8] cobpax Ha OY DA1.2,
DA1.1, DA1.4, DA2.1—DA2.3. On umeert
PaABHOMEPHYI0  aMNNUTYAHO-HACTOTHYIO
XapakTepucTuky. B nonoce 4acTtor ot
100 My go 10 kMy curvanel Ha sbixone OY
DA1.4 casmHyThl NO da3e OTHOCUTENLHO
curHanos Ha Bbixoge OY DA2.3 wa 90°.
Pa3bpoC HOMMHANOB 3NEMEHTOB HE NO3-
BONAET NonyunTb Tpebyemyid TOYHOCTb
¢azospalLarens, ¥ NpUXoamnTCs ero HacT-
pausartb C NOMOLLBLKD NOACTPOEYHLIX pe-
3ucTopos. MpasunbHas HACTpoiika BCEX
3seHbes das3ospallarens u onpeaensier
HE3aMETHOCTL Ha cnyx paboTbl yCTPOCT-
8a cABMra CNekTpa 4acToT. 3T1a HacTpovika
nonxHa Obitb cTabunbHoi. MosToMy He-
06x0anMo BuIBMpaTL KOHAEHCATOPLI C Ha-
umenblum TKE (rpynnei NPO) u cosep-
LLIEHHO HEeAONYCTUMO NPUMEHATL 8 daso-
spaLlaTene KOHAEHCATOPbl C HEHOPMUPO-
BaHHbiM TKE.

Hu3kouacToTHLIN renepatop (DA4.1—
DA4.3) sbigaer Ha BoiBogax 7 1 8 cuHyco-
UOANBHOE U KOCUMHYCOMOANLHOE Hanps-
XEHUA ¢ JacToTo okono 5 Mu. Ceeroano-

HaNpsXXEHUe reHeparopa. AMnnuTyay pe-
rynvmpyioT noaCTPOELHHbIM PE3NCTOPOM
R50. HyxHo nobuteca ee Hanbonbluero
3HauYeHus 6€3 3aMETHbIX MCKaXEHUIA.
Mpy HanpsxeHun nuTanmus 12 B 1ONXHO
nonyunTLCa NpumepHo 2,45...2,8 B. 06a-
3aTeNbHO HYXHO A0BUMTBCA OAMHAKOBOMN
amMnnuTyabl CUHYCOMAANBEHOTO K KOCUHY-
conpanbHOro Hanpsaxewwit, nopnobpas
npy HeoHXOAMMOCTH CONPOTUBNEHNE pe-
ancTopos B uensx obpartHoit ceasu OY
DA4.2 unu DA4.3.

Bbix0AHbIE CUrHanNLI reHeparopa noaa-
10TCA Ha 8xoabl X (BbiBOA, 1) aHanorosbix
nepemyoxureneit DAS 1 DA6. Ha sTopbie
sxoabl Y (BbiBoA4 6) NOCTYNaloT CuUrHasbi
¢ Bbixopa daszospawarens. C nepemHo-
xutenein curHansi sepe3 uenu R19C15
n R32C24 v nepexkmouarens SA1 nocty-
naiot Ha Bxoa OY DA3. 1. B YCC npymeHeH
BLICOKOTO4HbII @HaNOTOBLIA NEPEMHOXU-
Tene C nasepHoi noaronkon 525MC3
(AD534). Byksbl 8 0603Ha4EHWUM NEPEMHO-
XUTENS B A@AHHOM Cny4dae ocoboro 3Have-
HUS HE UMEIOT. 3TO O4EHb AOPOTras MUKpPO-
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cxema, U MOXHO BbibpaTb CaMbiii - C 1999 r. 66110 M3roToB-
[elWBBbiA BE BapuaHT, KOTOPbLIV NBHO HBCKONBKO AECHATKOB
yaacTcs HaliTu B Npofaxe, Hanpu- . ¢ noao6Hbix Npubopoe (Ppo-
mep KM525MC3B. MoxHo nepepa- \ - TO — Ha pmc. 3, 4), u 3a
6oTaTb CXeMy U NEHaTHYIO NnaTy NOA ~ " - sce spemn Obino 3adpukeu-
OTHOCWUTENLHO HEZOPOrUe MMMOPT- ' . pPOBaHO TOMLKO TPW CRy4an
HbI€ CHETBEPEHHbIE NMEPEMHOXUTE- - = , ; . MX OTKa3a u3-3a BLIX0AA M3
; o
T HonGopom conporvanen pe : SR PR Buamo, 1 aT  Cryuan
- — . - - ! § r va - H]
aucropa R37 HyxXHO NONy4wUTb Ha v o Rt e - OOBACHAIOTCA TEM, HTO
Bbixoge cymmaropa DA3.1 Hanps- ios Yoay, T B WHOTAa NPUXOAUNOCH NPU-
XEHWEe curHana, NPUMEPHO pasHOE 5 - * ion VOO obpetatb NEPEMHOXWTE-
nopaHHoMy Ha Bxoa YCC. B moaynb- fr - » 1, NponexasluMe Ha CKna-
HOM nynbTe Ugy wow = Unux = 0,245 B. - : R ' nax 10...15 nert, 1. €. CPOK,
L0 cundlt - ! i
3areMm TyMGnep SA1 nepesogutca h ~ ~ . NPEeBLILAIWMA  AONYCTU-
B nonoxexHwme “o6xon YCC". Ha vH- ‘ Mbiii. VIHOrpa oTMevanochb
BEPTUPYIOLLWIA BXOA O){((D:ésé G6yner cnmur ounLTe  2Fconwa BO3HWKHOBEHWE o;eub 3a-
noaaH CUrHan ¢ Bxoaa . C nomo- L - - . METHBbIX Ha cnyx “6ueHwin”,
Wh0 MNOACTPOEHHOrO pesncTopa o e < = BbI3BaHHbLIX TemnepaTyp-
R33 HyxHO A06GUTLCA, HTOOLI ;gg - ¢ 2 HbIMM M3MEHEHUAMM eM(;o-
BKJIIOHEHUM UMK BBIKIIOHEHUMN - - cTen KoHaeHcaTopoe ¢a-
YPOBEHb CUrHana He N3MEHANCH. - ) sospawarens. O6bINHO Bbl-
CaMan TpyaoeMKas 4acTb pabo- ACHANOCH, 4TO B HEKOTOPbIX
Tbl — NOACTPOIKA BCEX 3BEHLEB ¢a- 3BEHbSX Chy4YalHO YycTa-
3oepaularens. IMEeHHO Ka4eCcTBO Ha- Puc. 4 HOBNEHb! TEPMOHECTabunNb-

cTpoiku ¢azospaliarens 8 NEPBYIO
ovepeab onpefenser 3aMeTHOCTb
Ha cnyx paGotel YCC. O6bHO dasospa-
LiaTeny HaCcTPauBaloT € NOMOLILIO PUryp
Nuccaxy. Ho okazanock, 310 MOXHO cAe-
naTb 3HaYUTENBHO npotue. HyxHo noaatb
CUrHan Ha BXOA MOAyNs, a K BbixO4y NoA-
knounTs  ocumnnorpad.  BeixoaHowm
GUALTP HYXHO BbIKJTIOHUTD TyMmbnepoMm
SA2, a yCTpOICTBO CABWUra CrnekTpa —
BKIOUMTL TymOGnepomM SA1. HactpouTs oc-
uunnorpad TtakuMm 06pa3oM, HTOOLI BU-
[eTb Ha ero 3KpaHe TOMbKO BEPXHIO
(HWXHIOKD) HacTb CUHycOMAb. XOpOoLo
BUAHO, STO CMHYCOMAA "pa3mbiTa”, T. €. Ha
Hee kaK Obl HaKNAALIBAETCS €LLe HECKONb-
KO cuHycona, C nOMOLLBIO NOACTPOEHHOI0
pe3ncTopa Ha COOTBETCTBYIOLLENA HacToTe
HYXHO CBECTW 3TW CUHycOWab! B OaHY. Ec-
1 pa3bpoc INEMEHTOB OKAXETCH CNULL-
KOM 60MbILMM, HEOBXOAMMO M3MEHUTL CO-
NPoTUBNEHWE MOCTOSHHONO PesncTopa,
BKJIIOHEHHOIO NOcneaoBarensbHo ¢ NoacT-
poeyHbIM. MNoAacTpoiky NPOBOAAT Ha Hac-
Torax 50 My peancropom R20, Ha 200 Ny, —
R7, Ha 600 My — R24, na 1700 Ny — R13,
Ha 4800 Ny, — R29, Ha 15 klMy — R16.
3aTeM NOACTPOIKY NPOBOAAT BTOPUH-
HO. HyXHO y4UTBIBaTb, HTO BXOAHON NONO-
coBoW GUNBLTP YMEHbLUAET aMnnuTyany
CMIHAI0B HA CaMOI HU3KO U BbICOKOW Ya-
crotax npumMepHo 8 10 pa3. O6bNHO 3TO
He O4EeHb MELLAET, MOCKOMNbKY NErko KOM-
NEHCUPYETCH PErynMpoOBKOA 4HYBCTBU-
TensHOCTHM ocuunnorpaga, HO MOXHO
o6oMTH GUNETP U NoAATL CUrHaN reHepa-

TOpa Ha Bxoa ¢pasospawiarens (KOHTaKT 2,
npeaHaszHaYeHHbIA Ans nepeMbitku S1)
vepes pa3aenurenbHblit KOHAEHCATOP eM-
kocTbio 1 Mk®. Mepembrky S1 Ha Bpems
HACTPOWMKM YOansioT U AJif COXpaHeHus
pexunma pabotsl OY BpEeMEHHO COeauHS-
10T KOHTaKT 2 C 061LUMM NPOBOAOM (MEXayY
R39 1 R43) uepes peaucrop 50... 100 kKOM.

TakuMm 06pa3oM, HacTpomka moayns
BKJIIONAET B ce0si HAaCTPOKy reHeparopa,
¢dasospatuarens 1 nposepky AYX asyx
NONOCOBLIX GUNLTPOB. BuIXOAHOK GUAETP
NErko NPOBEPUTL, OTKIIOHMB TYMONepoMm
SA1 YCC BMecte C BXOAHBIM GUNBTPOM.
Hebonbwoe OTKIOHEHWE HacTOT cpe3a
PUNLTPOB OT PACHETHBLIX 3HAYEHWH, Bbl-
3BaHHOE Pa3bpOCOM HOMUHANOB 3NeMeH-
TOB, BNOMHE AONYCTUMO.

Ha BbIxOAE HACTPOEHHOIO MOAYNA MO-
ryT HabMOAAaTLCA Ha 3KpaHe ocumnnorpa-
¢da Hebonbwue NynbcaLmm CMHYCOMaanb-
Horo curHana. O AonyCTUMOCTU UX MOXHO
CyaAUTb, npocnywunean CUrHan Ha BbixoAe
Moayns. CUrHan HyXxHo noaasaTk He C M1-
KpOodOHa, a C BHELLHErO MCTOHHUKA 3BYKa
yepes nMHenHbIA Bxof. OObINHO HAa My3bl-
ke pabora YCC manosamerHa, a Ha peye-
BbIX CUrHaNlax — He cnblluHa. Bonble 3a-
METHO OrpaHuyYeHue CnexTpa NonoCoBbI-
MW GUABETPaMK, HO PeHb OT 3TOro CTaHo-
BUTCSH TONbKO pasGopumeeit. Ha peqesbix
cUrHanax BbIXOAHOW GpUALTP XenaTenbHO
UCNONb30BaTb AaXe NPU BbLIKIIOYEHHOM
YCC.

Hble KOHAEHCATOPbI.

B npubope NpUMEHEHbI
cqereepeHHblie OY LM324. CHereepeHHbIe
onepauvoHHLie yeunutenu TLO74, TLO84
MMEIOT TaKOE Xe PacronoXeHWe BLIBO-
[I0B, HO B 3TOM yCTpoiicTee paboTaloT Xy-
Xe, HOpoBA "BO30YAUTLCH" Ha BbLICOKON
yacrore.

MNepeknioHaTeny nyye NPUMEHNTL 60-
nee HaaexXHwie oTevecTeeHHbe — M1T-18.
Ceeroanoabl MOXHO yCTaHaBnueaTb Jio-
6ble C KpaCHbIM LIBETOM ceeueHun. Bce
noacTpoeyHbie peauctopbl — Cr3-19a.

MoTpebnseMbii MOAYNEM TOK — OKONO
12 MA.

Ha pwuc. 5 nokasaHa nevatHas nnara
Moayns (CO CTOPOHbI 3NEMEHTOR). [lns ee
pa3paboTky, Kak KM BCeX APYrux nnar
nynbTa, MCNonb3oeanack nporpaMma
Sprint-Layout 3.0 R.

Ecnu pasbeM X1 He ycTaHaBnMeatb,
TO MOXHO MCNONb30BaTb OAHO OTBEPCTUE
A1 pacnaiku NpoBOAa, NOABOAALLENO Ha-
nNpsXeHUe, a BTOpoe — 18 NPOXOAHOrO.

Mnata Kpenutcs K NMLEBOW NaHenu
€ NOMOLLBIO Yronkos. Y naHens, N yronku
caenaHbl U3 ctann TomumHoh 1 MMm. 3a-
TEM BMHTbI 33KPBLIBAIOT (alblunaHensio.
Ins ee n3rotoBneHns ucronssyercs ¢o-
ToOGymara. PUCYHOK BbLINONHEH C MOMO-
w0 nporpaMmel CorelDRAW. Mocne pac-
neyaTrkyM Ha NpuHTEpe ¢anbwnaHens na-
MUHMPYIOT M npukiensaloT kneeMm "Mo-
MeHT” K nUueBoi naHenu. PesynbTar no-
NY4aeTCA XOPOLWMUM, TONLKO AN NPOYHOC-
TV HYXHO 06pesaTb NNEeHKy Nocne namu-
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HAPOBAHKSA C HEKOTOPLIM 3330POM BOKPYrr  Tuueckoit o6paTHOi CBA3n. — TexHUKa KWHO 6. KysHeuwos 3. JliobuTensckuii Mogysb-

doTtobymaru. BO3MOXHO, NPU XONOOHOM
JAMUHUPOBAHMU MOTYT ObiTb NONyHEHsI
pe3ynbTaTthl €uie nyylie, HO 3TO 3Hauu-
TENLHO AOPOXeE.
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Penaxtop — A. Coxonos,
rpagumka — K. AHgpeea, asTop,
¢oro — asTopa

CrepeodpoHnueckun YM3Y

Ha MUKpocXxeme
H. TOKAPEB, r. MockBa

9707 ycunuTenb (ero cxemMa nokasaHa
Ha puc. 1) 1 cobpan Ha OTHOCM-
MUKpOCXeMe

TENbHO HEQOPOTOU

KIA6283K

B 3aBMCMMOCTU OT HaNpPsKEHUS NUTa-
HUS M CONPOTUBIEHUS HArPy3kW NBA KaHa-
nia yCWIMTENen MUKPOCXEMBI MOryT obec-

A1 KIAG283K C8
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Obu. =— 3300 1 o x LO15 MK
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Puc. 1

KIA6283K ¢upMbel SAMSUNG. Owa
npenHa3HavyeHa AN UCNONb30BaHUA B
MaCCOBbLIX yCTPOWCTBAX 3BYKOBOCMNPOU3-
BeneHuss. Mukpocxema BLINONHEHA B
ynobHoM kopnyce SSIP12 v umeer 12
BbLIBOOOB.

ne4nTb OOLLYI0 BLIXOAHYIO MOLLHOCTb A0
10...12 Br. lnana3oH HanpsxeHus nura-
Hus — 6...15 B (npepenbHO AoNycTMMOE —
20 B). Huxe nprBeaeHbl 0CHOBHbIE Xapak-
TEPUCTUKM MPU HAMPAXEHUU MUTAHUA
12 B 1 conpoTuBAEHUM Harpy3ku 4 Om

OCHOBHbIE
TEXHUYECKNE XapaKTepPUCTUKU

HomunanbHas (Makcumarnb-
Hasl) MOLLHOCTb Kawaoro

kawana, Br ............. ... 4 (4,6)
Koadpdpuument rapmonuk, %,

npuP,=1BT ....... ... ....... 0,2
Tok notpebnenus B pexume

nokosi, MA . ... ............ 19
Koatbtbuuuen'r ycunenm:l (6e3

0O0C), nb .56

B KOHCTPYyKLMK UCNONB30BAHO 6nK3-
KO€ K TUMOBOMY BKNIOYEHNE 3TOW MUKPO-
cxeMul. AnemenThl R1, C5 1 R3, C7 Ha
BXOAax yCUNMTENEN KaXO0ro U3 xkaHanos
obpazytor punbTpel HY, orpanHuLuBalo-
uMe CNeKTP BLICOKOYACTOTHLIX COCTaB-
NAIOLWKMX, BCNEACTBUE HErO YMEHbLLAIOT-
CA AMHAMM4YeCcKUe ucKaxeHusa. Takxe
anemenTul R1, R3 u C10, C12 npepor-
BpalLalT camMoBO30yxaeHne ycunute-
na. Konpencatopul C8, C9 Haxonarcs B
uenu "Bonbropobaexku”, a C6, C11 —
dunbTpylowme B uensax nuradua. Oc-
TanbHble KOHAEHCATOPLI — pas3nenu-
TenbHbIE.

YcuneHnue no HanpsiXeHUIo B HEKOTO-
pbiX Npenenax MOXHO WU3MEHATb COOT-
BETCTBYIOLMM BLIGOPOM COMPOTHUBNEHUA
pesucTtopos R2, R4 (82...470 Om).

CrepeodOHUYECKUH ycunuresnb
CMOHTUPOBAH HA Ne4aTHOW nnarve u3
GONLrupoOBaHHOrO  CTEKNOTEKCTONUTA
(puc. 2). MukpocxeMa AQOMKHA UMETb
TENNOOTBOA  NNOWANbI0  NPUMEPHO
200...300 cMm?.

OxkcupaHbie koHaeHcaTopul — K50-35,
K50-38 unu MMNOpTHLIE, OCTaNbHbIE —
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K10-17. PeaucTtopui — MNT-0,125. AHa-
norammu Mukpocxembl KIA6283K sansioT-
cs MukpocxeMbl KA22062 (SAMSUNG),
TA283AP, TA7233P (TOSHIBA).

WNCTO4HUVK MUTaHNUS MOXHO UCMONb30-
gaTb moboit: BGaTtapero akKymynstopos
nnn ceTesol apanTep C BbIXOAHLIM Ha-
npsxexHvem 8...12 B.

Yeunutens uenecoobpa3Ho aonon-
HUTb PErynaTopoM rPOMKOCTU, TaK Kak
OH OTHOCUTESIbHO YYBCTBUTESNbHBINA: Ha-
npUMepP, NPU NOAXNIOYEHUN K NOPTaTUB-
HOMY nneiepy ayamosanucu MP3 yxe Ha
MUHUMASbHOM YPOBHE OT HEro rpom-
KOCTb 3ByKa CNULLKOM BENUKa.

Penaxtop — A. Cokonos, rpagvka — 0. Avapees

( BO3BPALLASCb K HANEYATAHHOMY )

"U3roTtoB/ieHUe 3JIeKTPpoCcTaTU4eCKunX
rpoMKorosopurtenen

B NIOOMTENbCKUX YCIIOBUAX"

[ononHeHus u OTBETbl HA BONPOCHI

C. JIAMUHSIH, r. TangeixopraH, KaszaxcraH

Crates C. JlaumHsiHa ¢ 3TuM Ha3BaHwem, onybnuxosarHas B "Pa-
auno”, 2006, Ne 1—4, Bbi3Bana 3amMeTHbii NHTEpec mobureneii Bbi-
COKOKa4YeCTBEeHHOro 3By4aHmusi. MHorne xenarwowme cobpate Takmne
rPOMKOroBOpMTE NN 3a/al0T OAHOTHITHBIE BONPOCH], OTBETbI HA KOTO-
pble npusegersi Hwxe. Kpome Toro, B nocnepHee spems asTop u3ro-
TOBWJI HECKOJILKO BECSTKOB rpoMKOrosopurenei nogobHoro rtuna,
a nepsbie 06pa3Lbl aKTUBHO 3KCIUTyaTHPYIOTCA yXe 6onee roaa.
B pe3ynsrate BbisiBJIeHbl HEKOTOPbIE€ KOHCTPYKTHBHbBIE HEROCTATKH
u cosgaHa 6onee npocTas M HAREXHAasA KOHCTPYKLUNS.

BapuaHThi KOHCTpYKUMK AC

B npouecce 3kcrnnyaraumm rpoMKoro-
BOPUTENS CO BPEMEHEM MOIyT BO3HUK-
HYTb NEepUoanYeckne HU3KOHACTOTHLIE
konebanus Membpanbl. 3TOT AedekT
BO3HUKaET 3a cYeT ocnabnexus HaTaxe-
Hus Membpanbi, BbISBAHHOTO HEAOCTa-
TOYHOW XECTKOCTbIO MPOMKOrOBOPUTESNS.
Pewutb 3Ty npobneMy ypaertcs, He-
CKONBKO U3MEHUB U YNPOCTUB KOHCTPYK-
uuio. ns 3T0ro rpOMKOroBopuUTENb CO-
6upaloT Ha pame U3 aioMUHUeBLIX yron-
ko8 15x15 MM (oTo Ha pmuc. 1). BmecTo
CMNOLLHBIX MNACTUKOBLIX HAKNAA0K C Bbi-
pPe3aHHLIMU  OKHAMUW  UCMONb30BaHbI
TONbKO pebpa XecTKkocTu (NONepPesrHbI),
KOTOPLIE KPENATCSt K anioMUHUEBOMY
YFONKY KNEeMm U LLypynaMu-caMopesamu
("BnoTtamn”).

Nonepe4YnHbl MOXHO U3roTOBUTL U3
Mo60oro XecTkoro Martepuarna, HanpuMmep
reTuHakca. MoxHO Takxe NMPUMEHUTb
danepy TonwuHow 14...15 MM; 13 Hee
HapeaaloT 6pycku WwupuHow 10...12 MM
W nocne NPonuTKKM NaKkoM yknaablBaloT Ha
yronok. MonHocTbio cobpanHbii Kapkac
¢ pebpamu XecTKOCTU yCTaHasnuearooT
Ha cTtanens. [NpoBONOYHLIE 3NEKTPOADI
cTaTopa KpensT HEenocpeaAcTBEHHO K

nnaHkam pe6ep XeCcTKoCTU (BMECTO nna-
cTukoBOM Haknagku). MNpu 3TOM 3a30p
Mexay anekTpogamu U membpanon pe-
rynupyioT wanbammn (Hanpumep,
M3 NAACTMacChl TOMUMHOMN 3...4 MM), KO-
Topbie ycTaHasnuealoT non pebpa xecT-
KOCTU B MECTax UX KPEnneHus K anioMn-
HUEBOMY YrOfiKy.

DNEeKTPUYECKMIA KOHTaKT ¢ MeMbpa-
HOW obecneynBaeTcs HENOCPEACTBEHHO
anioMUHUEBbIM YTONKOM, ANS 4ero ero
pebpo 3aYvaloT OT 3aBOACKOro naka
Mernkoi HaxnaqHon Gymaron. dnexkTpu-
yeckuii BbIBOA OT PaMKU penaeTcs npo-
BOAOM, 3aXxumaeMbiM noa 6ont. B oc-
TaNbHOM TexHonorus c6opku rPOMKOro-
BOPUTENS, BKIIOYas HATSHKKY U Kperse-
HUE MEMBPaHbI, OCTAETCS NPEXHEN.

OnTyuMasnbHbie pasMepbl U AONOSTHU-
TenwHbii BY rpoMkorosopuresns

B Mpouecce 3KCMEPUMEHTOB BbISICHU-
NOCb, Y4TO HaUAYuLLINIA 3BYK [A€T INEKTPO-
CTaTUYECKUA rPOMKOrOBOPUTENDb, B KOTO-
POM YUCMIO 3MEKTPOAOB YMEHbLUEHO A0
16—20 (BMeCTO 24), nNpu NPoHMX PaBHbIX
ycnosusx. BepTukanbHbidi pa3mep npu
3TOM MOXeT BbiTb npexHuit (ans cOopku
UCMONb3YETCH TOT XE CTanefb, CO CHATHI-
MU MIULLIHUMA HANPABASIOLWUMU LUTBIDSMU).

S eaa At amma L m e

YnyylweHne CBR3aHO C YMEHbLUIEHVEM
coBCTBEHHOM €MKOCTU cTaTop—MemMbpa-
Ha po 200...300 nd, yTo ynyywaeT corna-
coBaHue ¢ TpaHcdopMaToOpamMu. BbIMON-
HEHHbIMU Ha MarHUTONPOBOAAX U3 3NEKT-
poTexHmnyeckoit ctanu. Kpome Toro, ava-
rpaMma HanpasfeHHOCTU u3nyyatens
B FOPU3OHTANBHOM MAOCKOCTU Paclumps-
etcs B nonoce CH. Mpu 310M HEKOTOPOEe
AOBbLILLEHUE HWXHEN rpaHUubl paboyen
nonockt yacToT ao 300...350 Ny okasbiea-
€TCsi MEHEe CYLLECTBEHHbIM, YEM BbIWr-
PoilL IO APYrYM NapaMeTpam; B HacTHOC-
TU, 3aMETHO BO3PacCTaloT NPOCTPaHCTBEH-
HO€ pPaspelleHue U HyBCTBUTENLHOCTb.

O mHorononocHoi AC

PacmMpeHwo nonocbl 4acTor U aua-
rPaMMbl HaNPasNEHHOCTU MPOMKOroBOPU-
Tens cnocobCTByeT AONONHUTENbHLIN BY
nanyyatenb. Mpouie Bcero ero cpenatb
HEMOCPEACTBEHHO Ha PelleTKax CTaporo
cTaTopa, anekTpuyecku otaenve 4—6 npo-
BOOHWKOB C Kpas (Ha obeux peluetkax).
Npw 3TOM Ans 3nekTponos B4 cekuwm ue-
necoobpasHo yMEHbLLUTL paccTosHue no
MembpaHbi (3a3op) po 1,5.2MM —
CM. KpaitHue 3nexTpoabl Ha puc. 1.

Cxema BN 3TOro BLICOKOHACTOTHOIO
wanyyatens aHanoruyHa cxeme bl s cTa-
Tbe [1] C HECKOMNBKO N3MEHEHHBIMU HOMK-
Hanamu. NuTaHWe BbICOKOYACTOTHOM CEK-
uvn uenecoobpazHo OCYWECTBNATL OF
oTRenbHOro ManorabapuTHOro Tpalc-
dopmaTopa ¢ Manbim NosieM paccesHUs
M MUHUMANbHON €MKOCTbIo OOMOTOK.
Dns avoro Tpancopmatop BH rpomko-
rosoputens MOXHO HaMOTaTb Ha MarHu-
TOMPOBOAE OT BbIXOAHBLIX TPaHchopmMaTo-
pos YM34 namMnosbix paguonpueMHUKoB.
TexHonorma UcnoNHeHus Ta Xe, 4To onu-
caHa B CTaTbe (XXeNaTensHo C NPOnUTKOn
CUNNKOHOBLIM TEPMETUKOM), NPU YMEHb-
weHun A0 AByxX—4eTbipex CeKLLMﬁ BTO-
puuHoit 06MOTKW. BTopuyHas o6MOTKa
HaMoTana nposogom NOB-2 anaMeTpom
0,1...0,12 MM, c npoknagkamu u3 nonu-
3TUNEHOBOM MAEHKU MEXAy CnosiMu no
200—300 BUTKOB U B CyMMe COAEPXUT
4000—6000 BuTKOB (UHOYKTUBHOCTbL —
6...12 I'n), c OTBOAOM OT cepeaunHbl.

MNepeuyHylo OOMOTKY HaMaTbiBAIOT
B OOMH pPsin Xrytom B 4—8 nposonos
N3B-2 guametpom 0,5...0,8 MM, oHa co-
nepxut 6—10 BuTKOB. B fansHellem 3a
cyHeT nocnenoaaTeano-napanneanoro
coenuHeHus NPOBOAOB XryTta 3Kcnepu-
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MeHTanbLHo nopbupalor on-

TUMYM N0 KO3PPULMEHTY
Tpanchopmauum U nonoce '
4acToOT (MHOYKTUBHOCTL —
0,26...0,4 mlH). Paznuuus
B uudppax o06ycnoBnenbl
pa3MepamMu KaTyLLeK TpaHc-
$HopMaTOPOB U FPANUYHON
4acTOTON.

Ecnu mownocTs, nopa-
BaeMas Ha FpPOMKOrOBOpW-
Ten, (MMnepanc 4 Owm),
He npeBsilwaer 40...50 Br,
TO MOXHO noNpo6oeaTb vc-
NONIb30BAaTh MOTOBLIE TPAHC-
dopmatopbl cepuin TB3, Py
TBK vnu TAH [2], nopbupas
pa3nenuTenbHbIi KOHDEH-
carop BxOgHOro ¢unbTpa
(2...4 Mx®) u oTBOALI NEp-
BUYHOW OOMOTKM; NpU 3TOM
Ha KaxAabiA CTAaTOp MOXHO
NOCTaBUTb OTAENbHLIA
TpancgopmaTop.

Hanpsxenve nonspwuaa-
UMM Ha BY cexumio nopaercs
C OCHOBHOW MaTpuubl Yepes
Pe3nCTOP CONPOTUBNEHUEM
2...3 MOwm. B kavecTBe pas-
DENUTENBHOO BLICOKOBONLT-
HOIO KOHREHCATOpa (KOH-
neHcaropsl C4—C9 Ha cxe-
me bl B [1]) ana BY cekumm
uenecoobpasto NpUMEeHUTL
0 OAHOMY KOHAEHCATOPY €M~
kocThi0 470..1000 n® wa
10—25 xB. Ona aToro npuroa-
Hbl BbICOKOBOJILTHLIE KOHAEH-
cartopbl K73-13 wnu K73-14.
Mx Xe MOXHO YyCTaHOBWUTb
u Ha CH cekuwu, Toroa BCce
Tpu KoHpeHcaropa C4—C6
(0,15 MxD Ha 3,3 kKB) MOXHO
3aMEHUTE OQHUM U3 Cepui
K73-13, K73-14 eMKOCTbIO
2200...3300 nd.

MNpyuMeHB OBYXNONOCHOE
BO30yxaeHue uanydareneu,
ana CH cexuuuv uenecoob-
Pa3no yBENUIUTL KO3PPULU-
eHT TpaHchopMaurn NOBbLI-
waowero rTpaxdcdopmMaropa Ry

Puc. 1
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MPOBOIOYHLIN pe3ucTop MN3B-10
conporuBnennem 10...100 Om);
anvuHa Hamotkn — 20 mMm. 06-
mMOTKa copepxutr 100 BuTKOB
N3 0,5 u umeeT MHAYKTUBHOCTL
npumepHo 0,07 MK,
MNapannenbHo kaTywke nog-
KIOYAIOT KOHAEHCATOP €MKOCTLIO
1...2 mk® (koHaeHncaTop nopbupa-
10T Ha 4aCTOTE, PABHOW PE30HAHC-
HOW, IO MUHAMANLHOMY CUrHany
Ha BLIXORE GUNETPA, HArpyXeHHOo-
a ro peauctopom 10...20 Om). Mo-
cne 4ero, napannensHo LC-yenu
dunbTpa, YyXe noaKIIoNEeHHOro

b k Bll, yctaHaBnuBaloT [ONONHWU-

TENbHLIN pe3ucTop Ha 2...8 OM
MOLLHOCTBIO He MeHee 2 Bt ans
nony4exsns TpebyeMoro BxooHOro
CONPOTUBIIEHUA NPOMKOrOBOpUTE-
na (Hanpumep, 4 Om). Otaava Ha
BY npu 3TOM NpakTu4ecku He na-
03eT, NOCKONBEKY HAa PE30HAHCHON
yacTtoTe Habniogaerca noabLeM
A4HX, a ¢puneTp-Npobka ero coor-
BETCTBEHHO HOPMUpPYET (noJsioca
BOCFIPOU3BEZEHUA B LIENIOM pac-
LLIWPAETCH).

Ana CH cexumm (pe3oHaHcHas
yactoTa B unhTepBane 6...10 xl'u)
MPUMEHSIOT GUNBTP C KaTYLUKOW,
HaMOTaHHOM Ha TAKOM Xe Kapkace
U TEM Xe NPOBOAOM, KOTOPasA CO-
nepxuT 240 BUTKOB (MHOYKTUB-
HoCTk — 0,35 MIMH), napannensHo
KaTyLWKe MNOAKIIOHAIOT KOHAEHCa-
TOp €MKOCThIO 2...4 MKD (C nop-
6opom). OcTanbHbie npouenypb!
HACTPOWKU COBMNanaloT C npuvBe-
nennbiMu ans BY rpomkoroeopm-
Tens.

O npoboe uzonauum anexTpoaos

3KkcnnyaTaumna HeCKobKUX 00-
pa3uoB FPOMKOrOBOpUTENEN no-
Kazana, 4To HecMoTps Ha otbop
3NEKTPOROB NPU TECTUPOBAHUM,
CO BPEMEHEM UIONALMA HaCTH
3NeKTPOROB CKIIOHHA K Npo6oIo.
3T0 B KOHEUHOM UTOre BbiHYXXaeT
3HAYUTENBbHO CHWXAaTb NONAPU3Y-
owee Hanpsxenne. Takke 610

B 1,5...2 paza, B pesynbrare —

YCTAHOBNEHO, 4TO MPUYUHOWN NO-

3aMETHO BO3PaCTYT HyBCTBM-

HUXEHHON HaAEXHOCTU OKa3biBa-

TENBLHOCTL U 3BYKOBOE AaBne-

I0TCA MUKpOREdEKTLI, BO3HUKAIO-

HUe. DTO MOXET 0Ka3aTbCH "
0cobeHHO NONE3HbLIM NPK UC-
MONIb30BAHUN MANOMOLLHBIX
NaMAOBLIX YCUNUTENEN.
MHOrononNoCHYI0 CUCTEMY
MOXHO BbINONHUTL U C OT-
neneHbiMu  BY  rpoOMKOroBopurensaMm
(oAvH U3 BApUAHTOB MOKA3aH Ha puc. 2)
Cc co6CcTBeHHOM eMkocTbio 2x120 nd.
ﬂnﬂ YBEIMHEHUA HAOEXHOCTU U HOMMWU-
HaNbHOW MOLLHOCTU WCFAIONbL3YIOTCA [o-
MONHUTENbHLIE KOHTAKTHLIE NOLLAOKU U3
anioMmHMeBon poNbrv. Takne rpoMKoro-
BOPUTENY BO MHOTUX CNY4AAX HENOXO pa-
Goraior B coctaee AC ¢ nonocoii pasae-
nenus He Huxe 500 My 6e3 pononHUTEeNb-
HOIO CPenHEeYaCTOTHOrO U3nyJyarens.

HUmMnenaHc rpoMKoroeopmTens
v GuneTp-npobka

Puc. 2

BxopHoe conpotuBnenue uanyuyare-
Neil Ha PE30HAHCHBLIX 4acToTax 0ObIYHO
coctaenseT 0,8...2 OM. PesoHaHC nerko
ONpeaenuUTb, U3IMEPAS NPU BKITIOYEHHOM

rPOMKOrOBOPUTENE BLIXOQHOE HANPAXE-
HUEe MOBbILAKIOWEro TpaHcopmaropa
Ha ero BTOpUNHOW 0BMOTKE. U3MepeHus
MPOU3BOAAT HA MANOM curHane or YM ue-
pes3 penuTenb C BXOAHLIM CONPOTUBIEHU-
em He menee 1...5 MOmM, N0 MakCumymy
HANPAXEHWUA Ha BTOPUYHOM 06MOTKE.
Umnepanc nerko yesenuuuts oo 4 Om
1 BHonee, NOCTaBUB NOCNEROBATENbLHO
B U€Mb NEPBUYHON OOMOTKM NOBLILLAIO-
wero Ttpancdopmartopa bl dunbrp-
npobky Ha Pe30HaAHCHYIO YacToTy. Mapa-
METPLl NPYU U3roToBnenun GuneTpa ang
BY rpoMKOroBopuTens (pe30HaHCHbIE
yacToTel B nonoce 10...16 xl'u) cnegyio-
wue. Karyliky HamMaTeiBaloT BUTOK K BAT-
Ky B HECKONbKO CJIOEB HA Kapkace aua-
MeTpom 14 MM (UCNONL3YETCH MOLLHLIA

Lve NP N3NULLIHEM HArpPeBe v Ha-
TAXEHUU CUIIMKOHOBOMN TPYOKMW.
Jna ycTpaHeHus 3TOro fIBNeHWs
HGOGXOAMMO HECKONIbKO YMEHb-
WuTb AUaMeTP NPOBOAA SNEKTPO-
na, po 1,8...1,6 MM, U CHU3UTL Ha-
rpeB. COOTBETCTBEHHO CNERYET HEMHOIO
YBENMUHUTDL ONUHY 3arotoBKU CWIIMKOHO-
BOW TPYOKu, ANA TOro 4ToOLI NMPU HaTAXe-
HUN YMEHbLLUUTEL ee obllee pacTaXeHue.
Hanwuve npu 3aTtom HEBGONbLUMX AYCTOT
M BO3AYLUHLIX y3bIPLKOB Mexay TPybxon
Y IPOBOAOM Ha paboTy rpOMKOroBOpUTE-
nA He BnuseT. [onfpuayiowee Hanpsxe-
HUEe Ha NpPaBUIbHO N3rOTOBJ/IEHHLIX FPOM-~
KOroBopurenax MOXHO yBenu4uTb no
12...14 kB, 4TO NONOXWUTENbHO CKa3LIBA-
€TCH HAa pUHAMUYECKOM AnanasoHe U nu-
HEMHOCTW 3NIEKTPOAKYCTUHECKOIO Npeot-
pazoBatens. [py 3TOM pEeKOMEHRYEeTCs
B NEPBLIA MECAL BKIIOYMTb FPOMKOTrOBO-
puUTENU Ha HENpPEpPLIBHBIN "NPOroH” ¢ He-
CKOJIbKO FOBLILLEHHBLIM NOJIAPU3YIOLLUM
HaNPSXEHNEM (My3bIKy MOXHO BKJIIOHNATL



nepuoanieckun). 3a 3T0 BpeMs BO3HUKA- i:
IoWMe eavHUYHBIe NpoBon "CaMONMKBU- i
OVPYIOTCH” 3@ CHET BbDKUraHua MeTannu- ;
3aumn Ha MembpaHe, kavecTso paboTsl :
rPOMKOrOBOPUTENS NPW 3TOM NpakTuiec- ;

+"YM34 ¢ manbiMm MHTEPMOAYNALIMOHHbIMU

K¥ He NocTpanaet.
O nneHouHOU MeMOpaHe
MHoOrve cnpawmsaior, Kakylo 6onee

AOCTYNHYIO METaIN3NPOBAHHYIO NNEHKY & -
i A. LUAMAEB, r. O6umHck Kanyxckoii o6n.

CTOsILLEE BpeMs AOCTATOMHO pPacnpocT- «

MOXHO NPUMEHUTL Nl MembpaHbl. B Ha-

paHeHa ynakoBOYHAs NNIEHKa TOMLLWMHON

20...25 MKM C OQHOCTOPOHHEN MeTanu- ;
3auueit. 3Ty NNeHKy NCnonb3yIoT ANA yna-
KOBKM NPOAYKTOB NUTaHWS, €€ XEe UCNONb- :
3YI0T KaK IEKOPATUBHYIO ¥ COJTHLIE3aLUNT~ |
HYI0. JKCNEPUMEHTbI C TaKOW NJIEHKOW |
8 6a30BOA KOHCTPYKUWWN, ONUCEHHOW i«
B CTaTbe, NOKA3am, 410 NPy O6LLEM CHU-

XeHun oTnaun Ha 4 ab Ha YacToTax Bbilue

12 k4, NO CPaBHEHUIO C TOH4YaMNLWIEN :
MIEHKOW TOMLUMHON 6 MKM, W orpaHuve-
HUW AnManasoHa BOCNPOU3BEAEHNS HaCTo- |

toit 16...18 kfy (npun cnage A4X Ha 6 ab)

Takasl nneHKa NaeT BNOSHE yAOBNETBOPU- :
TenbHble pesynbrartel, 0Co6eHHO Ha cpea- !

HUX HacToTax.

MpuMeHas OTHOCUTENBHO TONCTYIO |
nneHKy C OHOCTOPOHHENA MeTannmaauu- 3

e, HeoBXOAMMO CO3AaBaTb aCUMMETPUIO

HaNPSDKEHUS NONISPU3ALMA; CO CTOPOHDBI f:
NNacTUKOBOI OCHOBbI 3TO HANPSHKEHWE He- *

obxoaymo yeennuutb Ha 3...4 kB, Bnnotb i
o 12...15 kB. MNpu 3rom onacarbca Npo-
608 He cneayet, NOCKOMNLKY NNEHKA CO30a- -

€T AONONHWTENBHYIO 3alumTy OT NPpo6os.

OnHaKO 3TO CNPaBeAMBO TONBKO 4NN YC~ .
TaHOBUBLLENCS NONSPU3ALMK, NOITOMY :ii
BIJTIOHEHWE AONONHUTENEHOrO HaNpsXe- i

HUS HEOBXOAWMMO chenartb C 3a0ep>XKON.
TO4HOE 3HaYEeHWe aCUMMETPUM Hanpske-

HUS — NO MUHUMYMy WUCKaXeHuli — nop- :§:
6MpaloT Ha cryx unv no npubopam yepes |
3...4 yaca nocne BKJIIOHYEeHWS! FPOMKOroBO- :i:
puyTens (C yCTaHOBUBLLMMUCS NPOLIECCaMA
B AMANEKTpUKE). [na UsMeHeHus Hanps- :
XEHUS NONSIPU3aLNU NOAONAET CXeMa pe-
rynsvopa, nNpeacraBneHHas Ha puc. 18 B -
[1}(c. 17). ECTECTBEHHO, B 3TOM Cnyqae Ha -§

KaxAapiiA cratop noTpebyercs CBOM BbINpS-

MUTENb NONAPUIYIOLLENO HAaNPsXEHUs. i,
MNocne nopfopa MOXHO WCNONL30BaTb U

pasHoEe HUCNO CTyneHel YMHOXUTeNs Ha-
NPSOXEHNS.

MeMGpaHa moxeT 6biTe HabpaHa u3 !
OTAENbHBIX KYCKOB NOAOGHOM NNEHKN LLIN- ;
pvHO no 8...10 cM, CKNEEHHbIX MexXay i

coB0i y3KMM CKOTHEM TaK, YTOObl CKNei-

Ka nNpuUXoaunacbk Hagp nNONEpeqHbIMA
nnaxkamu. Mpn 3TO0M rabaputbl rPOMKO- i
roBopuTENs MOryT 6biTb NOAOrHaHLI NOA .
L/MHY UMEIOLLENCH B HANVYnn NNEHKW. i
WUcnonb3osaHue aononHutensHo BY |

rPOMKOrOBOPUTENS, HACTPOEHHOIO B pe-

30HaHC Ha yacTote 16..18 klu, no3sons-
€T NONY4UTH C TAKOW NJIEHKON BbICOKOKa- i

4yecTBeHHYIO AC.
JIITEPATYPA

1. NauuHsH C. M3rotoBneHre anekTpocra-
TUNECKMX MPOMKOFOBOpUTESIEN B NIOBUTENLCKUX
ycnoeusx. — Paavo, 2006, Ne 3, c. 16—19.

2. Cupopos M. H. n op. ManoraGapurtHbie
TpaHcdopmaTopbl 1 apocceny. CrnpasoHHUK, —
M.: Paavo n cer3b, 1985.

PenaxTop — A. Cokonos, ¢oro — asropa i
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SUATAHHOMY )

i NCKAXEeHUIMHU™

£ XxeMa yCTpOMCTBa 33Tl OT NPOHNK-
: %, HOBEHWS NOCTOSHHOrO HanpsXXeHus
B FPOMKOrOBOPUTEN ¥ 334EPXKW MX NOA-
" KJNIOYEHUS C 3NEMEHTaMu BbIXOAHOIO
dunetpa ycunurens [1] nokasana Ha
puc. 1. OHa npakrTuieckn cosnagaer
C aHanorvyHbIM y3noM ycwnurens [2].
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Ans panunomoburenei, 3aMHTEpPeCcOBaALUNXCS MPennoXeHHOH

A. LllamaeBbiM KOHCTPYyKUMEH cTepeodoHMYEeCcKOro ycunnurens

(cm. "Paguno”, 2006, Ne 7, c. 15—18, 40, 41), B cTarse npeAcrasne-
' Ha [AONONHNTENbHAA UHPOPMALMS O 1/1aTe Y3013 3aLUNThI.

nutens (cMm. GoTo Ha obnoxke XxypHana
"Pagno”, 2006, Ne 7).

B yCTpoiicTBax 3awmtbl NPUMEHEHbI
anexTpoMarHutHbie pene (K1) ¢ pabounm
HanpsxeHneM 12 B »n TokoM cpabarbisa-
Hust 80 MA. Pene »MeIOT ABE KOHTaKTHLIE
rpynnbl Ha ToK Ao 10 A, OHu paHee uenonb-
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: [ee nnarol pasamepamu 85x57 MM, Ha
.}’ KOTOpbIX pasMeLLEeHbl YCTPONCTBA 3aLLUunThI

Kax/10ro n3 AByX KaHanoB, U3roTasnvealoT
. 13  OAHOCTOPOHHE  (ONLINPOBEHHOIO
:3; CTEKNOTEKCTONMT2 TonwmHon 1,5...2 mm.
! Ha puc. 2 nokasaH 4epTex nnarbl A9 ne-

BOrO KaHana ycwirtens, nnara ana npa-
_BOFO KaHana OT/MHaeTCsi 3€pKanbHbiM

PacnonoXeHNEM nNeyaTHOro MOoHTaxa
¥ KOMNOHEHTOB. 3TO CAENaHO C LIESbIO
. cobnoaeHns CUMMETPUN BCEX y3N0B yCu-

Vet vt e e

3oBannck B IBM EC-1055M ans srioye-
HUS NPYBOAA ANCKOBOAA. MOXHO UCNonb-
30BaTh ¥ ApYrve aHanoruyHbie pene.

Pene notpe6osany HebonbLLIOK aopa-
60TK. TOHKME NEPEMbINKU U3 rMBKOro
npoBoaa BHYTPU KOPNyca, COEANHSIO-
LLME NOABWXHBLIE FPYNNOBbLIE KOHTAKTbI
C HWKHUM#M, OTNASHBI ¥ BMECTO HUX BNa-
fiHbl NEpeMbIiKK 13 6onee TONCToro rub-
KOro nposoga ceyeHvem 1 MM’ 63 nzo-
naunm. CoeanHeHne NOABUXHOM U BEpX-
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3BYKOTEXHUKA

Ten. 208-83-05

fMpwewm cratei: maii@radio.ru
Bonpochoi: consuit@radio.ru

PAONO Ne 11, 2006

HEI TPYNn KOHTAKTOB NPOV3BOAAT CO-
IMAacHO PUCYHKY pacnonoxexus Aeranen
Ha nnare.

B ycrponcTse 3aumTtbl ¥ 3a0epXKy
noaxtodeHns AC eMKOCTb KoHgeHcaTopa
C27 ysenuuera o 470 mx®d pns Toro,
4TODbI FPOMKOrOBOPUTENY NOAKNIOHANCH
TONLKO MPY NONHOM HaNpsHXXeHnn nocne
3aBepLIeHNs NPoLIecCa MAKOro BKoYe-
Hus 6110Ka NUTaHWs yewnutens. Tpaxauc-
TOp VT29 HyXHO CHabanTb HeboRbLWUM
TENIOOTBOAOM.

Y3en saimrsl NosyvaeT Hanpsxexve
OT MNIOCOBON LUEeNY NUTaHust BbIXOOHOIO

Kackaga ycwnurtens Yepes ToKoor paHnqn-
Balouwmin peauctop R67, cocTaBneHHbIN
13 OBYX COBAVHEHHBIX NOCHEefoBaTENbHO
(Ha OTOenbHON MUHU-NNIaTe) PesncTopos
MNT-2 o6wmm conpotuBnenviem 400 Om.
3Ty MuHM-NAaTy KpeNsT K nepeaxen rop-
UeBOl CTOpPOHE TennoOTBOAA MOLUHBIX
TpaHancTopoB wnu B noboMm Opyrom
yoobHoM MecTe. s NofisiioHeHus akyc-
TNHECKOro Kabens K yCumTenio npyumMeHe-
Hbl NO30J/I04EHHBIE BUHTOBBIE 3aXUMbl BP-
301G ("ans ayamo™) € MOHTAXHbIM pPe3b-
60BbIM (M4) XBOCTOBUKOM AninHol 20 M.
3axuMbl KPENAT Hepes andneKTpuieckue

prEsey

waibbl Ha 3aaHen nasenn ycunurens co-
rMacHoO pa3MeTke Ha nnatax yCTpONCTB.

MNnartbl yCTPONCTB MOHTUPYIOT Ha XBOC-
TOBUKaX BUHTOBBIX 3aXXUMOB 11 GUKCUPYIOT
rankamu M4.

NNTEPATYPA

1. Toxapesr f1. YM34 ¢ mansiMu MHTEPMO-
AYRALMORHLIMU UcKaxeruamn. — Paauo, 2003,
Ne 8, c. 20—23.

2. Wywypuwn B. Yeunutens MOWHOCTU. —
Panvo, 1980, Ne 11, c. 27—31.

Pegaxtop — A. Coxonos, rpeguke — 0. AHapees
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NMpeobGpa3oBaTrenun NONAPHOCTHU
M YMHOXUTENU HanpsXXeHusa

Ha KP1211EY1

H. HEYAEB, r. Kypck

3 ~ ak n3eectHo [1], ocHOoBHOE Ha3Haue-
&% Hne crneumanu3npoBaHHON MUKPO-
cxembl KP1211EY1 — 310 NOCTpOEHnE He-
CTabNM3NPOBAHHBLIX UMNYILCHBIX, B OC-
HOBHOM TpaHChOpMaTOpHbiX, npeobpa-
30Baresnien Hanpsbkexus [1, 2]. B takmx yc-
TPOWCTBAX ee NCNONL3YIOT A8 ynpasse-
HUSt MOLLHBLIMI 3NIEKTPOHHBLIMU  KNIoHaM#
Ha TpanaucTtopax. Mukpocxema cogep-
»1T RC-rexepaTtop, ABa MoLUHbIX paboTa-
OWMX B NPOTUBOGA3E OKOHEUHDIX Kacka-

+
R1*100 cat 0f6—L5...93
DA1 KP1211EY1| c2 MK -
7 4|+ VD1-VD3
MGl 1N5819 C2-C5, C7
= c3y /ARVD3 2mkx16B
7 3N alf }—&/Dh———»-u
BbiX
(- —1 DA279L05  ecrab.
Lrc| U 3 e w58
2 F ov 5VD2 SZ crab.
== c7
C1°100 T o6
L
Puc. 1

na ¢ sbiXxoaHbIM TokoMm o 150 MA u He-
CKOMbKO 31eMEHTOB ynpasnexus. bnaro-
aaps 3TuM 0COOEHHOCTAM Ha ee OCHOBE
MOXHO cobpaTts u HecrpaHcgopmarop-
HblE YMHOXWTENN HanpshkeHus, a Takxe
npeobpazoBaresiv ero NoAspPHOCTY.

Cxema nosbiliaouero npeobpasosa-
TENA HANPSXeHUst NONIOXUTENBLHON No-
AAPHOCTK B HANPsXeHWe OTpULLATENbHON
NONAPHOCTY NokazaHa Ha pmc. 1. Um-
Ny/NbChl HANPSXEHUA C BbIXOAOB OKOHEH-
HbIX KAacKanoB Mukpocxembl DA (BbiBOOb!
4 1 6) NOCTYNAIOT HA YMHOXUTESb Hanps-
*eHus, cobpanHbiii Ha guopax VD1—VD3
u koHaeHcaTopax C2, C3, C5. Buixoaxoe
HeCcTabuinanpoBaHHoe Hanpsbxexve (3a-
BUCUT OT Harpy3ku) CHUMAIOT C KoHAeHca-
topa C5, ctabunuanposanHoe (-5 B) —
C Bbix0fa CTabunuaaTopa HanpsHxeHns Ha
mukpocxeme DA2.

Harpy3oqsble XapakTepucTviku npeot-
pasoBatens ANf Pa3MuHBIX HANPSXKeHVIA

nUTaHns NpeacTaBnexHbl Ha puc. 2. Mo Hum
MOXHO ONpeaennTb, Kako MakCUMarbHbIn
Tok cnocobeH obecneunTs CTabunnsarop
HaNPSHKEHUsE NPY YKa3aHHON Ha cxeme
eMKoCTN KoHgeHcaTopos C2, C3 n C5.

YTo6bl cgenaTe npecbpasosartens
C BLIXOOHBIM HANPSHKEHNEM NMONOXUTENb-
HOM NONSPHOCTY, HEOOXOONMO U3MEHUTL
Ha 06paTHyl0 NONSPHOCTL BKIIOHEHUS
xoHgeHcaropos C2, C3, C5, C7 v avopos
VD1, VD3, nogkniounte VD2 anogom
K NAICCOBOMY MPOBOAY NUTaHus, a Karo-
oM — k KoHgeHcaTopy C3, v ecnv Heob-
XOAYMO CTabunn3npoBaHHOE BbLIXOAHOE
Hanps>XeHvie, 3aMeHUTb MUKPOCXeMy
79L05 wHTerpansHbiM CTabunn3aTopom
78L05 (vnn Apyrum, C HYXHbIM BbIXOOHLIM
HanpmHKEHVEM W NpeaHasHaveHHbIM anst
BKJIOYEHUS B MIOCOBYIO Uenb). Jns nosbl-
LWieHns BLIXOAHOMO HanNpsXXeHust Hano yse-
ANYNUTL YNCTIO KOHAEHCATOPOB U AMOA0B
B YMHOXUTENE.

B ycTpoiicTBE MCNONL3YIOT PE3nNCTOpPbLI
MIT, C2-33, koHgexcatops K10-17, KM

Useix, B
16 [
14 \\
\ Unr=9B
12 \
10
~
I~
817N, Unnr =58
T =
6 ™
\\
4 L >
0 10 20 30 40 50 lyarp, MA

Puc. 2

(C1, C6) n K50-35 vim aHanornqHbie nm-
nopTHble (ocTansHbie). Auons VD1—VD3 —
MaNoOMOLUHbIE UMNYNILCHBIE NN BLICTPO-
[EeNCTBYIOLLE BbINpAMUTENbHBIE, Xesa-
TensHo ¢ Gapbepom LLloTkn. Bece getanu

79L05
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pa3mMelaloT Ha neqarHon nnare n3 gpy-
CTOpPOHHE GONLIMMPOBAHHON O CTEKJIOTEKC-
TONUTA, YepTeX KOTOPOK n3obpaxeH Ha
puc. 3. Jetanm MOHTUPYIOT Ha CTOpOHEe
neyaTHbIX NPOBOAHVKOB, ¢GONbry Ha Npo-
TVUBONOJNOXHOW CTOPOHE NaThl CNOJL3Y-
10T B Ka4ecTBe obwiero nposoga. C nevar-
HbIMY NPOBOAHNKAMY €€ COeANHKAIOT Npo-
BOJIOHHbIMY NEepeMbliHKaMK, nponywex-
HbIMU 4Yepe3 OTBepCTUst (NOMEYEeHb! Ha
HepTexe 4eTbipbMa TOLIKaMM).
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1. Topecnasey A. Npeocbpa3sosatenn Ha-
npsXxeHna Ha mukpocxeme KP1211EY1. — Pa-
avo, 2001, Ne 5, .42, 43.

2. Heuaea W. ManorabapuTHbiil MOLLHbLIA
npeobpa3soBatent Hanpsxenns. — Pagwo,
2003, Ne 2, ¢. 29, 30.

Pegaxtop — B. @ponoe, rpagmka — B. Gponce



HOBOCTU 3DPUPA

Pasnen sener corpynHnk paamokomnarnm "Tonoc Poccun™
n. MUXAWJ10B (RV3ACC), r. MockBa

POCCUs

MOCKBA. PagvocTaHumsa MuHoGopoHb!
P® "3Bezna” (95,6 MIu) nepetuna ot Tec-
TUPOBAHUA K PerynapHoMy BellaHmio. 3Ta
paaMocTaHuMa nony4una npaeo BELAHUA
B YKB 1 CB pranasoHax 8 cneayowmx ropo-
[ax W Ha cnenyloLmx vacrorax: bpaHek —
72,26 MInu; Nuneuk — 72,80 MIy; Hoso-
poccuiick — 66,41 MIy; Psasanb  —
70,34 Mru; Camapa — 729 kI'y; Carkr-Ne-
Tepbypr — 1140 Ky, Bewarve "3aesnbl”
TaKKe MOXHO CNyLuaTh B MHTEpHeTe no aa-
pecy: <www.tvzvezda.ru/radio>.

PaavocTaluma "M-PALNO™ sepHynackb
B8 3¢pup Mockeel 1 paboTaer Ha vacrTote
96,4 MINu. 371a My3blKaSIbHAA CTaHUMA yXe
sewana 8 Mockse 8 Hauane 90-x IT. B avana-
3oxe YKB, Ho 8 1999 1. npekpatuna pabory.

Mo npocbbam uutarenem npnacamm
NOSMHLIA CrMCOK PaaMOCTaHuMiA, BeLaio-
wyx B cTonuuHOM 3¢umpe (No COCTOAHWUIO
Ha koHey ceHTbpa 2006 1),

HAunana3zonbl B 1 CB: "Masak” (Tpagu-
uMoHHbIin dopmar) — 198 kly; "Pagvo
Poccun™ — 261 kl'y; "Mask™ — 549 kl'u;
"Tonoc Poccun”, "HapoaHoe paguo™, "Pa-
noHex™”, "CoppyxecTtso” (noouepeaHo) —
612 klu, "Hemeukaa Bonua” (lfepmanua,
HA HEeMEeUKOM U PYCCKOM A3blkax) —
693 klN'y; "BcemunpHan pagunocertb” (pet-
paHCNAUUS NMporpamMMm pasfinuHbiX 3apy-
6eXHbIX PaAnMoCTaHUMiA U HEKOTOPLIX MPOo-
rpamm locpaguokomnanum “Tonoc Poc-
cumn” Ha Pycckom asbike) — 738 kly; "To-
noc Amepukun” (CLUA, Ha aHrMIACKOM
1 pycckom asbikax) — 810 klMy; “"Toamoc-
koBbe”, “Papoxex’ (noouepenHo) —
846 kINy; "Ceobopa” — 1044 kly; Xpuctu-
aHCKUIN UEPKOBHO-00LLECTBEHHBI PAaNOo-
kanan — 1116 kl'y; “Teoc™ (CankT-Netep-
6ypr, Heperynapxo), “Pagnouepkosb”
(MockBa) — 1134 «kluy;, "Opden” —
1152 kly; "Bu-Bu-Cu” (Bennkobpuranus,
HAa aHrMMMCKOM U PYCCKOM fi3biKax) —
1260 Iy, "Radio France International”
(Pparuun, Ha ¢PpaHLy3CKOM M PYCCKOM
a3bikax) — 1440 kly; "UeHtp™ (petpanc-
nauma 3apybexHbIX PenUrmo3HbIX 1 3THU-
YECKMX pPaguoCcTaHuMiA Ha aHrUIRCKOM
1 PyCCKOM sidbikax) — 1503 kIy.

Huvanasonbl YKB: “Love Pagno” —
66,02 MIy; "Paauo Poccuu™ — 66,44 MIy;
"Makcumym” — 66,86 MIy; "Mask™ —
67,22 MIu; "Astopagno” — 68,0 MIy;
"Pagno-1 Lentp” — 68,3 MINy; "tIOHoCTL"
("MonopexHuii kavan™) — 68,84 Mlu;
“Pycckas cnyx6a Hosocten” ("Pycckoe pa-
avo-27) — 69,26 Mruy; "Espona Inioc™ —
69,8 MI'y; "Pycckoe pagvwo™ — 71,3 MIu;
"Opden” — 72,14 MIy; "Paguo 7 — Ha
Cemun Xonmax™ — 73,4 MIy; "39xo Mock-
Bbl" — 73,82 MI'y; "Apcenan” — 87,5 MI'y;
"Cutn FM” — 87,9 MI'y; "Perpo FM™ —
88.3 MIu; “tOmop FM™ — 88,7 MIu;
"Oxas” — 89,1 MIy; "Meranonuc FM™ —
89,5 Mlny; "Menoaus™ — 89,9 MIy; "As-
Topagno” — 90,3 MIy; "Penakc FM™ —
90,8 MIy; "3xo Mockebl” — 91,2 MIy;
"Kynerypa” — 91,6 Mrly; "Tosoput Mock-

Bpewms ecrogy — UTC.

Npwmeyanne. ﬁexorogue S(Db!.prle Haﬁmqgeum cae-
NaHbl B NEPNCA REACTBUS "NETHAX " PACIMCaHIMA, NOSTOMY
MOXET NOHAR00NTECS KOPPEKTHDOBKA BpeMeHm Ha 1 wac.

sal” ("O6wecTBenHoe Poccuiickoe pa-
ano”) — 92,0 MIy; "Cnopt FM" —
93,2 MIy; "3aeana FM” — 95,6 MINy; "M-Pa-
avo” — 96,4 Mly; "Pagmno Poccymn™ (Ho-
Bbit popmaTt) — 97,6 MI'y; “"Pycckre nec-
HU” — 98,8 MINy; "CepebpsaHbliii Joxap™ —
100, 1 MI'y; "Bect FM" — 100,5 MIy; "Knac-
cvk” — 100,9 Mlu; "Ouuamut FM™ —
101,2 Mly; "Hawe paguo” — 101,7 MIy;
"Monte-Kapno” — 102,1 Mly; "Monca”
("Nepsoe MNonynspHoe paguo™) —
102,5 MIy; "Warcon” — 103,0 MIy; "Ma-
A" — 103,4 MI'y (B OIM4Me OT TPAULIMOHHO-
ro ¢opMaTa ro BbIXOAHLIM JHAM MMeeT COb-
CTBEHHLIE NPOrPaMmbl, KPOME HOBOCTHAIX);
"Makcumym”™ — 103,7 MIy,; "Oreprism FM™ —
104,2 MI'y; "Pagno 7 —Ha Cemn Xonmax™ —
104,7 MIy; "Next FM™ — 105,2 MIu; "Pyccioe
paguo” — 105,7 MIny; "Eepona MMnoc” —
106,2 MIy; "Love Pagno” — 106,6 MIu;
"Pycckas cnyxba HoBocTei” ("Pycckoe pa-
mo-2") — 107,0 Mly; "Xut FM™ — 107,4 MIy;
"Mwuueiickas sonHa” — 107,8 MIu,
NEPMCKMHN KPAW. B NepmckoM Kkpae,
8 KyabiMkape, Ha yactote 88,0 My Havana
exeaHeBHylo paboTy HoBas paanocTaHums,
BELAIOWAn HA PYCCKOM M KOMU-NEPMAL-
KOM fA3blkax. O6bem BewaHws craHuum
nnaHupyerca nosecTy no 18—20 4B cyTku.
TATAPCTAH, KA3AHb. B pecnybnvuke
NpOLLAY NPasaHUYHLIE MEPONPUSTUA, MO-
cBALLEHHbIE 75-NeTuiO Havana perynsapHo-
o TENesM3noOHHOIro Bellanna B Poccum
1 65-NeTmio perynapHoOro paavoseLLaHmns
UeHTpanbHelX Nporpamm B Tatapctane.
B pamkax 106uneitbix TopxecTs GbIno noa-
NUCaHO COrNalleHne Mexay pykosoaute-
namn Munungpopmcanasn Tatapctada um
Poccuiickoii Tenepaamonepeaaiolen cetm
(PTPC). B paituextpe Boratsie Cabbl co-
CTOANOCh OTKPLITUE My3€eRn Tefnepasnoae-
waxra Tatapcrana. B mysee npeacrasne-
Hbl Paavo- N TENEAU3NOHHBLIE NPUEMHUKU
Pa3NMuHbIX MOKOSMIEHUIA, U3MepUuTenbHLIe
npubopwl, Matepuranel n ¢otorpadpuu. MNo-
CETUTENN My3€s MOTYT, K NPUMEDPY, y3HaTb,
4TO nfiaH PasBUTUA TENEBU3MOHHOTO BELLa-
Hus 8 CCCP 6bint paspaboraH B 50-x ropax
npoLnoro seka. foraa xe 6uiin co3gabl
TUNOBLIE NPOEKTLI CTPOUTENLCTBA TESeBU-
3UOHHLIX CTaHLWIA. 110 ogHOMY U3 HUX, B Ka-
3aHM Ha TopbKOBCKOM Luocce, Bbinn nocT-
poeHbl 1ex YKB pagvoctaHumin ¢ aHTeHHO-
GUOEpPHO CUCTEMOW, Pa3MELLEHHON Ha
GawuHe sbicotoit 180 MeTpoa, 1 annapaTtHo-
CTyAWiAHLIR KoMMnnekc Ha ynuue L. Yema-
HoBa, 3apaborasiumin 12 okTabpa 1959
TpaHcnaums Tenenepeaay B UBETHOM U306-
paxenun B ctonuue TarapcTaHa Havanach
cnycta 16 net. 410 Kacaercs perynapHoro
paavoseLlaHuna B pecnybnvke, To OHO Aatu-
pyerca ceHTsabpem 1941 1., korpa pagvose-
wiarensHasa CTaHuma MOLWHOCTLIO 150 kBT
6buna nepeseneHa U3 NOAMOCKOBHOIO Ho-
ruicka B Kasanb. 3oHa obcnyxvsanua —
BCA TeppuTopus pecnybnukn 1 cocenHUx
obnacteit. Kpome TOro, Ha AfnHHBIX
1 CpeaHUX BONHAxX OHa TpaHcmposana ne-
penaun na Kupoea n YnbsHoacka, coobuue-
Hua TACC pna raser, a taKke nporpammy
"Yaika" ona uenei aspopaavoHasmuraymn.
TYBA. NMporpammel TyBuHCKOro o6nact-
HOIro PAAVO TpaHCINPYIOTCS: U3 Kbiabina —

Ha yactote 567 kl'u (MOWHOCTL nepenar-
umka 150 kBT), a Takke 67,10 My (mouy-
HOCTbL nepepartyvka 4 kBT); na LWaroHapa
paboTaeT nepegarivK MOLLHOCTBIO acero
7 kBT Ha yactote 1287 kl'uy, a Taoke Mo~
HOCTbIO 4 KBT HauacToTe 70,64 MINy; ua Ha-
faHa (aHanorvuHbIii NO MOLLHOCTU rnepe-
narimk) — TaKke Ha uactore 1287 klu.
POCCUSI/TEPMAHMSA. Hemeukan pa-
nanocraHuma "OldieStar Radio™” Hauana se-
waxre a umdposom dopmare "DRM” Ha
CB uactote 1575 kl'u. IpoekT ocyuecrs-
JINETCA COBMECTHO C panvOKOMMNaHuewn
“Tonoc Poccun”. Bewaunne seperca n3
r. Bypra, 4To Heaaneko ot bepnuHa. Moul-
HbIY NnepeaaTumk Guin NOCTPOEH KOMNaHK-
ei1 Transradio Sender-Systeme-Berlin, sie-
nsioweiica uneHom DRM-koHcopumyma.

SAPYBEXXHbBIE CTPAHbDbI

ABCTPANUS/TEPMAHUA/POCCHUS.
PaaunoctaHuma "CVC™ 13 AscTpanuu sBeLua-
€T Ha PYCCKOM f3bike (Yepe3 nepenaTyvk
8 lepmanv) ana BoctouHow EBpornibl u 3a-
nagHoi yactn Poccum B 12.00—15.00 Ha
vyacrote 13830 kI'y 1 B 15.00—17.00 —Ha
vyactore 13800 klu. InexTpoHHLIA aapec
paguoctaHumu: <russia@cvc.tv>. lpas-
0a, B pacnvcanvy CTasummn 371 nepenaqm
MOYEMY-TO UNCTIITCA KaK aHITIOA3bINHBIE.

BENIMKOBPUTAHUNA/NNATBUA. Bpu-
TaHCKas MyablkanbHas pPagnocTaHuma
"Caroline”, Hekorga pabotasiuan Ha KB,
anocne 3Toro Bewasiuas TofIbko No CnyT-
HUKY 1 B UHTepHeTe, obbaBuia Ha CBOEM
caite O TOM, 4TO y XuTtenen Jlarsum
M NpUneralowmx TeppuTopuin NoABUTCA
BO3MOXHOCTb YyCfbilate €e nepepaun
B a¢dupe. TpaHCNAuMM NOMXHLI BECTUCH
exeHenenbHo, no yersepram ¢ 20.00 po
23.00, yepes nepenaTivk PagnocTaHumm
"Hopa™ a Pure Ha uactote 945 kIu.

CLUA. B ceHTsbpe 3T0r0 rofia Ha 4acTore
750 kly, a Yvkaro, wrar MnnnHONC, Bbilwina
B 3dMP PYCCKOA3LIMHAA XPUCTUAHCKAs pa-
AVNOCTaHLMA C XPUCTMAHCKMM NPOEKTOM
"HoBbliii Myp”. Bewanve senetca rno Gya-
HaM ¢ 10.30 ao 12.00 N0 MecTHOMY Bpeme-
Hn. OcHOBHAA TemaTtuka BewaHus, Gubneit-
CKMe NPUHLMINBI OCHOBAHWA MUPa, Nonynap-
Has My3blka, HOBOCT, rnoroaa, obcraHoska
Ha aBTogoporax, GuaHec, GUHAHCHI, PLIHOK,
npobnemsl cembu, 6ecenbl, HTEPBLIO U T. 1.

Pagmnoctanums  "KNLS"  ("Hosas
XuaHb”) na AHkop-IoiHTa, wrar Anacka,
BELLAEeT B HACTYNWalLEM 3UMHEM Ce30He Ha
pycckom sa3bike B8 09.00—10.00, 11.00—
12.00, 15.00—16.00 u 16.00—17.00 Ha va-
ctorte 6150 kl'y; B 17.00—18.00 — Ha vac-
ToTE 6915 Ky,

YKPAUHA. Nocne asyxnetHero nepe-
puiBa B0306HOBMNA cBOIO paboTy paavo-
cTaHuva "KOHTUHEHT”, B €e nporpamme —
Pa3HOXaHPOBLIE My3blKaSlbHble KOMMNO3U-
uvu. B Kueae ctaHuvs ncnosb3yeT 4acTtoTy
94,2 MIy,

HOBOCTY TENEBU3UOHHOI'O BELAHWS

MOCKBA. XonanHr "CoBepLUeHHO cek-
PETHO™ 3anyckaeT COBCTBEHHbIV TENeKaHan,
Hauano BeLLaHNa KOTOPOro 3aryiaHMpoBaHo
Ha HOROPL. OAHUM N3 BEPOSTHLIX NAPTHE-
poB "CoBepLUeHHO CeKPEeTHO™ MOXET CTaTb
Tenekomnauna “HTB-Nnioc”. lNepeaava
"CoBepLLEHHO CEKPETHO™ BLIXOAUT Ha poC-
CUIACKOM TenesruaeHm okono 15 ner.

Xopowero npuema u 73!

Pepaxrop — E. Kaprayxos
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28 UndpposBon mynbTumMmeTp
C aBTOMaTU4YeCKnM BbiOOpOM
npeaena naMmepeHus

C. MHUTIOPEB, r. Hosomockosck Tynbcxo# 06/1.

Ewe B 1989 r. B "Pagmo” 6bina onucaHa KOHCTPYKUNS UAPPOBOIro
BONIBTOMMETPa C aBTOMaTu+HeckuM Bbibopom npepena n3MepeHus.
Tenepb xe npeanaraem onucakne 6onee ynusepcanbHoro npnbopa —
UHUPPOBOro MynbTUMETPa C aBToMaTnyeckmM BbiGopom npepenos
n3amepenus n 3'/, paspaansiM nHankaTopoM. OH BbINONHEH Ha pac-
npoctTpanenHoM AL KP572MNB5 u MukpocxemMax cpefHeli ctenenn
unHTerpaynu cepun K561 un OY cepun KP544. Hann4une pucyHkoB ne-
yaTHo#H nnarel obner4aer NoBTopeHue 310 KOHCTPYKLUNHA.

U3SMEPEHUA

Ten. 208-83-05

Npuem craren: maii@radio.ru
8onpocei: consuit@radio.ru

PAAMO N2 11, 2006

1\ YNBETUMETPOM MOXHO NPOU3BOIMTL
M3MepeHNn MOCTOSIHHOTO W nepe-
MEHHOro TOKa W HAaNpPsXXeHWs, anexTpude-
ckoro conporuenerus. Mpu aToM npubop
aBTOMaTUYECKK ONpeaensieT npeaen ms-

MEADBTMMETP
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Puc. 1

MepeHus, HeoGXoanMo NULWL BLIGpaTh ne-
peknioyarenemM popn paboTsl.

MynsTMeTp (pmuc. 1) MMeeT cneayio-
LWME TEXHUYECKME XapaKTepPUCTUKN:

MakcumansHoe Hanpsbxenue, B . .. ... 500
MakcuManbHLIA TOK, MA . ... ..... 2000
MakcumanbHoe conpoTvene-
HWE, KOM .. .. ... ... ...... 2000
BxoaHoe conpoTUBNEeHUEe npu
W3MEepEHUU HanpPsXEeHWs,
MOM ... .. ...l 4
ConpoTuenenne WyHTa npu
n3MepeHnn Toka, OM . ....... 3(0,3)

MakcuManbHblii TOK B LLenn

npyu N3mMepeHun ConpoTUB-

neHmst, MA . .. 0,3
la6apuTHeie pa3Mepbl, MM . . 175x75x2

MuTtanre npubopa ocyLecTsnsneTcs ot
WCTOYHMKA HanpsbkeHneM 9 B, norpebna-
€Mbili TOK COCTaBNAET OKoso 8 MA.

MynsTUMETDP COCTOMT U3 CREeayloumX
y3n0B (puc. 2): ycunutens ¢ nepexknioya-
eMbIM K03 PULMEHTOM nepepayn Ha OY
DA1 n mynstunnekcope DD2; BeinpsiMu-
Tenb nepeMeHHoro Hanpskexus Ha OY
DA2; koMMyTaTOp 06pa3LoBLIX PE3UCTOo-
pOB W3MepUTEeNs CconpoTUBNEHMA Ha
MynsTunnekcope DD1; kOMMyTaropsl po-
na paboTol Ha koMMmyTaTopax DD3, DD4;
y3en ynpaBneHus zanateiMm — DD5,
DD6; y3en astomatmkm — DD8—DD10;
ALIN — DD7 ¢ uHgukaTtopom HG1.

pynnoii nepekmoyartenn SA1.1 Buibu-
palT pon U3MEPSIEMOro HanpsAXeHus
W TOKa — NOCTOSHHLIN UNWU NEPEMEHHLINA,
a rpynnot SA1.2 skmouaioT npubop.
Mpynna SA1.1 ynpasnset paboToii KOM-
myTatopa DD4, koTopuii noAknovaer
ycunutenb DA1 nnn akTUBHBIMA BLINPAMWU-
Tens Ha DA2 x uaMmeputTenbHbIM BXOAaM
ALN DD7.

Mepexknovarens popaa pabotel SA2.1
ynpasnaeT paboToii komMmyTatopa DD3,

Mpu6op nmeet aga exoaa. Mo nepsoMy
OH M3MepAET HanpsXXeHUe, CoNpPoTUBAEHUE
u Tok fo 200 MA; BTOpo BXxOA npeaHas-
HaueH ana uamepeHns Toka no 2000 MA.
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MOAKNIOHAIOWEro N3MEPSIEMLIN Pe3NCTop
n obpasuossie peanctopsl R11—R14
K Bxogam AL npy namepeHnmn conpoTme-
nerus. Mpynna SA2.2 nogknioyaer BxOA



npnbopa K y3nam U3MEepeHus Hanpspke-
HUSA, CONPOTMBAIEHNA NN TOKA.

Mpu namepeHnn HaNpsXEHUs K BXO4Y
1 (koHTakT 1 pa3sbema X1) npubopa ne-
pekmouatenem SA2.2 NOAKNIOHEH WH-
BEPTUPYIOLLMI YCUAIUTENb C NEPEKsIoYa-
eMbiM  KO3GDPUUMEHTOM  Nepefayv.
B crnydae namepeHms Toka no 200 MA
K BxOAly 1 NOAKMIOHEH TOT Xe yCcunurefb
W WyHT Ha peauctopax R8—R10. Mpw n3-
MepeHun Toka go 2000 MA MCnonb3yoT
BXOQ, 2 (KOHTAKT 2 pasbema X1) C WwyHTOM
R10. K Buixogy OY DA1 nogxnoyeH ak-
TUBHLIN BLINPAMUTEND NEPEMEHHOIO Ha-
npsxenun Ha OY DAZ.

Yaen aBTOMaTnkKy aHanmsnpyeT Nnoka-
3aHWS MHAMKATOPa U N3MeHAEeT Koad -
uneHT nepepaumn yeunutens Ha DAT Tak,
4yTo6Bl OHW 3aHUMann Haubonbuiee BO3-
MOXHOE 4ncno paspnnos. OH ynpaensier
MynsTunnexkcopamu DD1, DD2, a vepes
JOrudeckue 3nemeHTbl Mukpocxem DD5,
DD6 — NOnoXeHneM 3anaToi Ha XnaKo-
KpMCTaNNIMYEcKoM nHankatope HG1.

PaboTy yana aBTOMaTuKun paccMoT-
PYM B pEXUME USMEPEHUs Hanpsxe-

mynsTMnnekcopa DD2 3apaetrca MuHn-
ManbHbiit KO3GOMUMEHT Nepeaaymn ycu-
nutens Ha DA1, BbIXOAHOE HanpsaxeHne
KoToporo uamepset ALIM. HuxHwii cyeT-
unK Mukpocxembl DD10.2 3apaet nepwu-
0f, NepeKnyYeHnin y3na asTOMaTuku
npy mM3MeHeHun KosdouuneHTa nepe-
naun. dnemeHTol Mukpocxembl DD8
npeobpas3yioT CuUrHansi  ynpasneHuA
cermMeHTaMm unHAuKaTopa, MCnonbaye-
Mble ANA aHanu3a ero NoKa3aHwii.

Ecnu nokasanue 3'/,-paspsaaHoro vH-
avkatopa mMelbule 200, To noruyeckue
anemeHT DD9.2, DD9.1 1 DDY.4 paspe-
waroT paboty cuetunka DD10. Npubnn-
3uTenbHo yepes 1,3 ¢ N3MEHATCA COCTO-
AHMs BbIxOaoB cuetymka DD10.1 (BbiBO-
obl 13 n 14). B pesynstaTte BO3pacTeT KO-
3¢ dULMEHT nepepayv ycwinTens Ha
DA1 n 4yncno Ha MHONKATOPE yBENNYNT-
cs. Ecnn oHo BCe ewle MeHbLie 200, npo-
Liecc NOBTOPUTCH; a €C/In paBHO nin
6onbwe 200, snementsl DD9.2, DDY.1
n DDY9.4 6noKumpyioT CHETYMK M NOKasa-
HuA 3adukenpytoTca. B cnydae nepenon-
HeHuss ALIM (pesynstat Gonbwe 1999)

Jvon VD5 v pesncTtop R42 obpasyot
noruvyeckunini 3nemMeHT W, KOTOpLI Npw
MaKCUMaJIEHOM YMCE B BEPXHEM CHETHU-
Ke BK/IIOHAET 3ansTylo B CTapLIeM pasps-
ne vHavkaTopa. ApyrvMu 3anateimm yn-
PaBnOT NOTMHECKNE 3/IEMEHTBI MUKPO-

cxembl DD5. Mukpocxema DD6 ¢opmun- -«

PYET MMNYJIbChI, HEOOX0AUMbIE ANSt HOP-
manbHon paboTel 3N1EMEHTOB — 3aNATbIX
XWOKOKPUCTANNMYECKOTo MHAMKaTopa.

OnmH 13 3aneMeHToB Mukpocxemel DD6

(Bx0Abl 6 1 5, BuIX0A 4) NnpeaHa3HaqeH Ans

yNpaBieHns WHOMKATOpOM paspsinku Ga-
Tapew NuTaHua (cermeHTom D4 nipankato- |
pa). Ha ero exop, (BbiBOA 6) NoAaHO Hanps-

xeHne Batapevn NUTaHus Yepes AenuTenb
Ha peancTopax R30 1 R31. Tak kak MUKpo-
cxema nuTaetcs Hanpsxernem 5 B oT BHY-
TpeHHero crabuwnmzatopa AL, noporo-
BOE€ HaNpsXeHwe nepekIln4eHus 3N1eMeH-
Ta NOCTOSIHHO. 3TO NO3BONMNO NCNOJTL30-

BaTb €ro AN KOHTPONSA HANPSXeHna NuTa- |

Hua mynsTumeTpa. Hanpsxenve Gatapew,
npy KOTOPOM NEPEKSIIOHAETCH 3/IEMEHT,
onpeaensieTcn OTHOWEHWEM SHAYEeHUn
conpoTueneHus peauctopos R30 n R31.
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nua. Nocne Bknouenusa npmubopa Bepx-
HWI NO CXEeMe CHETYMK MUKPOCXEMBI
DD10.1 obHynsietca no Bxody cbpoca
(ebiBog 15). lpn 3TOM C NOMOWbLIO

uepes anement DD9.3 nponsoiger 06-
HyNEeHne BEPXHErO CYETYMKA MUKpOCXe-
mel DD10 v koadpduunenT nepepayun
ycunutensi cHoea 6yeT MMHUMAJTbHEIM.

NamepeHne CONPOTUBNIEHUS OCHOBA-
HO Ha CPaBHEHUW HaNPSXEHUs HA n3me-
psSeMOM pe3uncTope U Ha 06pasuoBom

NpY OfMHAKOBOM TOKe uepe3 Hux. 06- ~
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pa3yoBLI  PE3NCTOP MNOAKNIOHaeTCH
K Bxofly 06pasuosoro HanpsxeHus ALIN
(ebiBOAL! 35 ¥ 36), a namepsembii —
K BXOZY U3MepseMoro Hanpsbkexus ALIM
(sbiBOAbLI 30 ¥ 31) C NOMOLLLIO MyNbLTU-
nnekcopa DD1 u xommytatopa DD3.
MNpenen naMepeHus OMMETPa Takxe yc-
TaHaBNWBAET Y3€N aBTOMATUKN.

MuTaHue MyNsETUMETPA HanNpPsXeHNeM
9B — OT akkymynsatopHoit Gatapew
70-0,125, "Huka" unu ot 6arapeun "Kpo-
Ha". MOXHO NPUMEHUTL U BHELHWUA UC-
TOYHUK HanpsbkeHvwem o 12 B, noaknio-
yas ero k passemy ans 6arapeun. Uctou-
HUK CTaBUNbLHOIO TOKA Ha TPaH3nUcTopax
VT1 n VT2 npenHasHayeH Ans 3apsakuv
akkymynsTopHomn Gatapen Tokom 12 MA
(BO BpEMS 3apAAKU MYNETUMETP AOMKEH
6biTb BLIKNIIOYEH).

Hanpsbkeune nutanus OY DA1 v DA2,
pasHoe 6,2 B, ctabunnavposaHo napa-
MeTpudeckum cTabunnsaTopoM Ha cra-
6unutpoxe VD4 n peavctope R43. LUnd-
POBLIE MUKPOCXEMBI MUTAIOTCH OT BHYT-
penHero ctabunuaatopa AL Hanpsxe-
Huem 5 B.

Bce petany npubopa pasMmeuleHbl Ha
nesaTHoOl nnate w3 ABYCTOPOHHE ¢onb-
MMpOBaHHOIO CTEKNIOTEKCTONUTa pasme-
pamu 153x70 Mm. HepTex nesarHom nna-
Tl u3obpaxeH Ha puc. 3 (CTOPOHA MOH-
Taxa) ¥ puc. 4 (CTOpOHa PacnonoXeHus
anemeHToB). PaamelleHmne 3NeMeHTOB —
cornacHo pmc. 5. XK wHaovkarop ycra-
HaBnueaot Hag ALUN DD7 nocne MOHTa-
a Mukpocxem (CM. ¢poTo Ha puc. 6).

B MynsTMMETPE UCNONL30BaHb! pean-
cropui: R10 — C5-16B; R5—R7, R9,
R11—R18 — C2-29B, C2-14 c nonyckom

TN
i .
-
s
L ]

p—

Puc. 6

+0,1 % (BO3MOXHO WUCMNONL3OBaHue pe-
3UCTOPOB HWU3KOTO Knacca TOYHOCTH
¢ nopbopkoit); R28 — C3-14; noactpoey-

Hbie pesuctopsl — CI5-2; ocransHble —
MJT. Konaexcaropsl C4, C5, C7 —K73-17,
octaneHble — KM-6. lNepeknoyarenu
SA1, SA2 — NA17-1.

Hanaxusanve npubopa npousBoasT
B Cneayioulei NnocneaoBaTenbHOCTU.

1. Bkniountb Npubop B peXyM U3me-
peHUs TOKa U, U3MEpPas HanpsxeHue Ha
sbixone OY DA1 oTHOCMTENEHO O6LIErO
nposoAa, YCTaHOBUTL €ro PaBHbLIM HYNIO
peaucTopom 6anaHcvposku R23.

2. YcTaHOBUTL Takoe Xe Hanpshxe-
Hue Ha Bbixope ycwnurens DA2 nogct-
poesHbiM peavucTopom R29.

3. MNepekniounTe NPMGOP B PEXuM
v3MepeHus HanpsxeHus, NoaaTb Ha ero
Bx04 nocTosHHoe Hanpsbxexwe 1,5 B (no
06pasuoBOMY BONETMETRY) M OTpErynu-
poBaTb NOACTPOEYHLIM PE3UCTOPOM R34
nokasaHvus uHavkaropa.

4. NepekniouynTe Npubop B Pexum
M3MEPEHUs NEPEMEHHOr0 HaNPsXEHWs,
noAaTh Ha ero BXo A NepPemMeHHoe Hanps-
xexve 1,5 B sactoton 1kl n ycraHo-
BUTb NOKa3aHws uHAWKaTropa NoacTpo-
e4yHbIM peanucTopom R25.

5. N3MeHss HanpsXeHwe nutaHuA
npwbopa, onpesenutb NOPOr BKIOYE-
HUS uHavkaTopa paspsaa 6atapew nu-
Tanus (cermexta Y wvHowkaTopa), OH
nonxeH 6uiTe NnpumepHo 7 B, npy Heob-
XOAMMOCTU U3MEHWUTL nopor noaBbopkoi
peaucTopa R30.

MNorpelwHoCcTb MyNnsTUMETPA 33aBUCUT
ot TouHocTu peanctopos R10, R5—R7,
R9, R11—R18 n TwatensHocTn GanaH-
CHPOBKW.

Penaxrop — A. Cokonos,
@oro — asropa, rpaguxa — 10. Anapees

—

OBMEH ONBITOM )

OnpeneneHne KOPOTKO3aMKHYTbIX
BUTKOB B ceTeBOM TpaHchopmartope
1. MAHOPMUK, r. YepHoBubl, YKpanHa

axe OOMH KOPOTKO3aMKHYTbIA BUTOK
B 06MOTKe TpaHcdopmarTopa NpuUBo-
OUT K NOBLILULEHHOMY Harpesy W, Kak
cneacTeme, Bbixoay TpaHcdopmMaropa U3

GB1 = R1
45.9B == 51k

T HL1

SBT B uhe o

cTposi. He ucknioNeHo aaxe BoaropaHve
TpaHcdopmaropa.

UIMpOKO U3BECTHO SBNEHVE CaMOWH-
OYKUuMy, NPUBOOSLLEE K NOSBIEHUIO Ha-
NPSXEHUs HA BbIBOAAX KaTyLUKWU WHAYK-
TUBHOCTYM B MOMEHT PasMblKaHus uenm
TOKa, NPOTEKABLUErO Yepes3 3Ty KaTyLKy.
MNpeanaraio MCNONL30BaTb 3TO ABNEHWUE
ans 06HapyXeHUs KOPOTKO3aMKHYTBIX

BUTKOB B NEPBU4HON OOMOTKE CETEBOrO
Tpadcdopmaropa.

KOPOTKO3aMKHYTHIi BUTOK YMEHbLLIAET
WHOYKTUBHOCTE OOMOTKM M TEM CambiM
YMEHbLLAET HAaNPSXXEHNe CaMOUHAyKUMW.

Cxema npubopa npusegeHa Ha pu-
cyHke. Batapes (nio6as, ykazaHHOro Ha
CXeMe HanpsXeHus) co30aeT TOK B NPO-
sepsemoit o6moTke. Ecnv npu pasmbl-
KaHUY KOHTAKTOB KHOMKWU KpaTKoBpe-
MEHHO BCNbIXHET HEOHOBAN Namna, 3Ha-
4yuT, TpaHchHOPMaToOp HE COAEPXWUT KO-
POTKO3aMKHYTbIX BUTKOB. B NpOTUBHOM
cnysae NpUMEHNATL TpaHchopmaTop He
cnepyert.

1
Ot pegakuymm. HanpsxeHne camouHayKk-

U 3aBVCHT OT MHBYKTUBHOCTH OOMOTKM, KO-
TOpasi, B CBOIO OYEpPEAb, 3aBUCHT OT 4MCna
BUTKOB, KOHCTDYKUMY  TpaHcgopmaropa
U T. 4., N03TOMY NPeanaraemsisi asTopom Me-
TOA HE YHUBEPCANEH.

Penakrop — . fopopevkuii, rpaguxa — B. “fyaHoB

Mponaem

Jiopanessbie Ma4Tbl B KOMNNEKTE C
PacTAXKAMU U KPEMNEXOM.

BuicoTa 3,7 M, 5,5 M — Ha ckiage,
nop 3akaz 7,3mu 11 m.

Cnnas AMI6, apameTp 32 Mm, TON-
LWMHA CTEHKU 3,5 MM.

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

e-mail — radstar@angara.ru.

* * *

TOBAPbI — NOYTOM!

BbiCbiNnaem HaMOXEHHLIM NAATEXOM
no eceit Poccum. JSlyuiumii BbI6Op KHU,
ans6O0MOB, paavoneTanei, paguoHa-
60pos...

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

Karanor Bcex TosapoB Ha CD BbICbli-
naeTcs B Baluem koHBepTe C Mapkamu
Ha 25 pybnei!

Ans nonydeHus karanora paguvo-
TOBapoB B GYyMa>KHOM WCNONHEHWUM
npywuTe Mapku no4Tel Poccun Ha
15 pybnen.

UHTepHeT-MarasvH: WWW.DESSY.RU
E-mail: post@dessy.ru .

* * ¥
Yeprexun nobutenbckoro CTaHka ¢

Yy pns cBepneHun NesarHbix Nnart.
E-mail: folcan@yandex.ru.
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32 Mporpammupyembi
BASIC-kOoHTpONNnep

A. KOCTIOK (UA6ANN), r. KpacHoaap,
E. ®ALQEEB (RV3BJ), r. Mocksa

B APYIrMX BepCHUAX A3bika KOMaHaam [o- BECTHO.

CMaTpUBaEMON BEPCUW UHTEPNPETATO-  HUCNEHUM

Oco6eHHOCTLIO 3TON BEPCUU A3bIKa
Tiny BASIC siBnsetcs TO, 4TO B Kaxaou
CTPOKE 3anUCLIBAIOT TONLKO OAWH onepa-
TOP, @ CTPOKKU He HyMepyoT. MeTkn (Ha-
6opbl M3 opHon—Tpex uubp) crasaT
B Havane CTpPoK, Ha KOTOpble B Nporpam-
Me NPefyCMOTPEHBE NEPEXOAbI N3 APYrvX
cTpok. MNpumepsbl aonyctumbix metok: O,
10, 123.

Onucanue a3bika Tiny BASIC 6aBneHbl NnpeaHasHaveHHbie ans pa6o- Bce sucna — uensie O 3HaKOM B WMH-
Tbl C AMCKPETHBIMU U @HANOrOBbIMKU BXO-  TepBane ot —32767 po +32767 — 3apaoT

MonHbif NnepeyeHb ONEpaTopoB A3bl-  Aamu U Boixogamu MNBK, a Takxe onepa- B TEKCTE NPOrpaMMbl TOJILKO B [ECATUN-
ka Tiny BASIC, peanu3oBaHHbix B pac- Topbl SCALE Ansi UeNoMMCNEHHBIX Bbi-  HOM CUCTEME CHMCIIEHMSH, XOTH B onepa-
NOBBLILWEHHON  TOYHOCTM  TUBHOM N@MSATU MUKPOKOHTPONNEP2 OHW
pa, npveegeH B Tabn. 1. Kumerowumcs 1 REM, Ha3HaueHue koToporo obiiens- 6yayT npeactasneHbl  16-paspsgHbivy

ABOWNHEIMKM ducnamu. NpenyCMoTpeHo
Tabnuna 1

Oneparop HaszHaueHne Mpumepbl

necnonb3oBaHMA

OeiicTtane

= Mpuceeusanve A=1
X=Y*10-Z
N=N+5

MNepeMenHas cneesa o7 3Haka rioflyMaeT 3HaueHue, pPaBHOE YMChY,
repeMeHHOl UNK BbipaXeHuto cnpaea oT Hero. Ecnn v B Npaeoit, n B neson
4acTu MMeeTCsl OAHAa U Ta e rnepeMeHHas, Npu BbINUCNEHMU UCTIONL3yeTCs
ee "crapoe" aHaveHne

PRINT BhIBOA Ha KOHCOSb PRINT

PRINT X
PRINT “$".X;

PRINT X)Y.Z,

PRINT "371o coobueHne”

PRINT "X="X"*;"8";C;

Mepesoa ctpokm

BbiBog TEKCTOBOFO CoOOWEHNS U NepeBos CTPOKWU

BblBO.Cl 3HaveHnsa nepeMeHHoﬁ WU BbIPaXXEHUA N NepeBos CTPOKU

BbIBOA CAMHOMHOTO CUMBONNA, YKa3aHHOFO SBHO AW 3HayeHneM koaa ASCIH
BuiBog cormacHo crmcky. Pasaenutens sneMeHToB crivcka ;" oaHavaet uTo
npobenbl  (3a UCKIIOMEHWEM HaxXOASILLMXCH MeXJy KaBblbdkaMu) He
BbIBOAATCH. 3TOT Xe paszpenntens B KOHLEe CrvnCKka o3Havaer, 4To
cneaylowmit onepatop PRINT npofomkut eeiBoA € Tekyujed noavumm (Gea
npobena unu nepesocAa CTPokM)

Paagenutens " o3HauaeTt, uTo BbIBOA NPOM3BOANTCH ¢ Tabynsiuuen Ha 8
no3auumii. B KoHue crmcka STOT pasfenuTenb o3Havyaer, yYTo cneayowmni
onepavop PRINT npoaoruT esigoa ¢ Tabynsiumedi, Ho 6ea nepesoga CTpoku

INPUT Beoa ¢ koHconmn INPUT X

INPUT “X="X

INPUT “$",C

b9
X
*
11
-
x
!
X
a
(@)
Q PRINT “$"65;
O
w
=
(o)
a
|
(o)
a
b4
b
=

BuiBoAUT Ha KOHCONL BonpocuTeskHEIN 3Hak (?), nocne Yero nNpuHuMaeT c
Hee yuupoBoe 3HaueHne, NpuUc ero nep: Mot X

To e, HO BMECTO BOMNPOCUMTENLHOFO 3Haka BbIBOAUTCH TEKCT, 3aKNOHeHHbiN B
KaBbiYKN

YKazanHOW NepeMeHHoN npucsavBaeTca 3HaveHue koaa ASCIE npuHsTOoro
cuMBona

TIF THEN .. Mpoeepka ycnoeus IF X<10 THEN X=X+1
IF X=0 THEN GOTO 100
IF Z=65 THEN GOSUB 200

Ecnn ycnoBMe UCTUHHO, BbINONHAETCH ornepaTop npuceanBaHunus
Ecriv ycroBue UCTUHHO, NPOUCXOAUT Nepexofl Ha CTPoky ¢ MeTkon 100
Ecnun ycnoeme ucTUHHO, NPOMCXoAWT BLI30OB NOANPOrpaMMb © MeTkoi 200

DELAYY +1* 10

FOR .TO ... Lwkn FORI=32 TO 127 MepeMeHHon uukna (B npumepe — |) noodvepeaHo nNpucBanBaloTCs BCe
<OnepaTopbi> PRINT “$7:01 3HaueHnss OT HavanbHofo (32) Ao koHeuHoro (127) n  Kaxawih pas
NEXT NEXT BLINONHSAIOTCA orlepaTopbl, HaxoAsiwmecsi Mexay crpokamm FOR n NEXT. B
NPUBEAEHHOM MPUMMepe NPOUCXOAUT rnevaTb Tabnuubl CUMBONOB € UX KOAAMW
ASCH
8 GOTO BeaycnosHui GOTO 100 Mepexoa Ha cTpoky ¢ meTkoit 100
. © nepexoa
o GOSUB Bbizos GOSUB 200 Buizos nognporpaMmel ¢ MeTkon 200
Q noanporpaMMbi
S RETURN Boabpat ua 700 PRINT X
g noANporpaMmbt RETURN _
[ END 3aBepLieHne IF Z=0 THEN END N
s nporpaMMel
ADC AHanoroBbI BBOA ADC A 3aaaHHoN ornepaHaAoM nepemMeHHoN npuceavBaeTcs peaynbTar
E_ 3 npeo6pasoeannsa ALIMN HanpsokeHMsA Ha aKTUBHOM aHalNloroBOM BXxoje
o ; DAC AHanoroebit DAC X Buieoa B LIAM aHaveHns onepanaa
'g 1 BLIBOA DAC 255
] DAC X+100
g ® SETB YcTtaHoBka 6uTa SETB 1 MepeBog B eAnHUYHOE COCTOSHUE BUTa, HOMEP KOTOPOro aajaH onepaHioM
[ SETBR
E3 SETB P+1
-§ g CLRB O6HyneHne 6uta CLRB 1 Meperog B HyneBoe cocTosiHUe 6KUTa, HOMepP KOTOPOFo 3eAaH orepaHiom
© CLRB X
E 3 CLRB Z+1
0o TSTB Mpoeepka 6uta TSTBAA Mpuc nep oA (nepebih onepaHa) 3HaveHus 6uTa, HoMep
= 8_ TSTBBK KOTOpOro 3aafjaH BTopbIM onepani oM
gt TSTB C.X+1
C.m DELAY 3aaepxka DELAY 100 MpuocTaHoBKka nMporpaMmmel Ha Bpems (B MunnucekyHaax), 3ajaHHoe
c DELAY X onepaHaoM

SCALE MacwTrabupoearne

SCALE X,100Y
SCALE X,1000.Y

YMHOXEHne 3HauyeHusl nepeofo onepaHAa (nep o) Ha !
BTOPOro oriepaHia, pesynsTaT rNoMellaeTcsl BO BpeMEHHYIO 32- paspaqnylo
nepeMeHHylo. .ﬂanee — AeneHue NoNyvyeHHoro NpPpoMaBeAeHns Ha 3HauieHue
TpeTbero onepanaa. Peaynbtar npuc TCA  Nnep! ol, 3ajaHHOW
nepebLIM onepaHjoM, yHUHTOXKas ee ucxogHoe 3HaveHne

Bemmcnenuve npoverTta uucna X ot umucna Y

To e C TOMHOCTBIO 40 AeCAToW AonW NpoueHTa

STOP OcTtaHoBKa STOP

LencTeyeT Tonbko B cCUMynsiTope OcTaHaBnMeaeT BbINONHEHWE NPOrpaMmbi,
AaBasi BO3MOXHOCTb NPOCMOTPETH U NPU HeoBX0AUMOCTH M3MEHUTL TeKywne

UeHUs nep IX, COCTOSHWE BXOAOB W Bbixoaos. (Mo KomaHaaM
CUMYNATOPA BbIMNOSIHEHUE NPOrPaMMbl MOXET BbiTb NPOJOMHKEHO

REM GOTOQ 100

REM KommeHTUpoBaHue REM 3710 KOMMEHTapui

UHTepnpeTaTop NPOrycTUT 3Ty CTPOKY, He BbIMNONHSAS HUKakMX AeNCTBUN
Onepatop GOTO "sakoMMeHTUpoBaH" (BpeMEHHO UCKITIOMEH M3 NporpaMMbi)

Oxonvanne. Hausno cx..g "Paanc™, 2008, Ne 10




26 LEeNOMUCNIEHHbIX NEPEMEHHLIX, 0603Ha-
yaembix Gyksamun A—Z.

N3 nepeMeHHbIX W LEeNONNCNEHHLIX
KOHCTAHT MOXHO COCTaBNSATb BbIPaXEHNS,
VCNONb3ysl ykasaHHble B Tabn. 2 3Haku
MaTeMaTUHECKUX AEMCTBUN (3a ucKoNe-
HVWeM onepayvii cpaBHeHuws). Boiumcne-
HUA NPOV3BOAATCSH CNeBa Hanpaso C y4e-
TOM npuopurteta. HavebicLuwi NnpuopuTeT
UMeIoT onepauvv + v —, NPoOU3BoAUMLIE

B npolecce VCNONHEeHWs NporpamMmel
MHTEpPNpPeTaTop NPOBEPSIET €€ CUHTaKcu-
4ecKylo NpasunbHOCTh. Ecnn obHapyxera
owmbka, Ha KoHconb 6yayT BbiIBEEHb €€
koA cornacHo Tabn. 7 v NopsiaKoBbLIA HO-
Mep CTPOKY Nporpammbl, B KOTOPOW oHa
Haxoputcs. Pabora nporpaMmbl Ha 3TOM
npekpatuTcs. Ucnpaeus owwwnbky, npo-
rpamMmy HeobxoavMo nepesarpyauTb.

Han, OAHUM YUCNOM (YHApHBIE), 3aTEM Bbi- Tabnuya 7
nonHAKTCA onepauvn *, /, %, & v B no-
cnegHioo ouepeabr — +, —, |. Mopsaok Kon Owubka
NENCTBUIN MOXHO N3MEHUTL CKobkamn. 0 CrHTaKoMecKan
Taﬁnuua 2 1 HenapHble cxobkn
2 Oxugaercs BbipaxeHne
3naK Jeiictere 3 OxufiaeTcs MaTeMaTudeckuin 3Hak
" r 4 OxnaaeTcs nepeMeHHan
Bno»(eane 5 CrmMUIKOM MHOTO MEeTOK
N yblqmanme 6 Heckonbko 0HOMMEHHBIX METOK
; uMHO)KEHme (14/5=2) 7 He naiiieHa MeTka
enouncnenHoe feneHne =
8 IF 6e3 THEN
% Bssitne ocTatka ot fenenus (14%5=4) 9 FOR 6e3 TO
& Mopaspsarioe W 10 CIIMLIKOM MHOTO BNOXEHHbIX L{UKNOB
|___[Nopaspranoe Wit 11 |NEXT 6es FOR
= |PaBHO
N Eonbie VICMONb3yIOTCS TONbKO 12 CIrMLLKOM MHOTO BNOXEHHbIX
B onepatope IF BbI30BOB NOANporpamMmM
< MeHblue 13 RETURN 6e3 GOSUB
Ta6bnuua 3
Bur Beopg (TSTB) Buisop (CLRB, SETB)
1 D_IN1 (koHT. 5 XP3, SB1) D_OUT1 (koHT 1 XP3, HL2)
2 D_IN2 (xoHT 6 XP3, SB2) D_OUT2 (koHT. 2 XP3, HL3)
3 D_IN3 (xoHT 7 XP3, SB3) D_OUT3 (koHT 3 XP3, HL4)
4 D_IN4 (xoHT. 8 XP3, SB4) D_OUT4 (koHT. 4 XP3, HL5)
126 1 — B Bybepe koHcoNn ecTb HPoOpMaLUs, He npeaycmoTpeH
roTOBas k Nepefiade B KOHTPONnep
0 — BbIKIKOUNTb 3BYKOBOW CUTHan
127 He npeaycmorpen 1 — BKMIOYUTb 3BYKOBOW curHan
128 He npeaycMoTpeH 0 — BKNounTb A_IN1 (koHT. 1 XP2)
peay pe 1 — BKMOUNTB A_INZ (koHT. 3 XP2)

Ons pabotel C AVCKPETHBIMN BXOAaMU
v Bbixonamu MBK, a Takxke ana BeINONHe-
HUS HEKOTOPLIX yNpaensowmx GyHKUNA
NPenycMoTpeHb OUTOBLIE NEPEeMEHHBIE,
o6o3Hauaemble Homepammn ot 1 go 127.
B paccMartpvBaemori Bepcuv NeNCTBYIOT
b Te 6uThl, HoMepa 1 HasHaueHue Ko-
TOpbIX NpVBeAeHL B Tabn. 3.

MNpumep NporpaMmbl, LMKINMHECKN NPOo-
BEPSIOLLEN COCTOAHWE NUCKPETHOIO BXO-
[la Vi NnepeaaroLLelnl ero Ha TepMuHan, npu-
geaeH B Tabn. 4. [lporpamma us BTOPOro

Tabnuua 4 Tabnuua 5
100 TSTB X,1
IF X=1 THEN PRINT "1"

IF x=0 THEN PRINT "0"
GOTO 100

100 TSTB X,1

IF X=1 THEN PRINT "1"
IF X=0 THEN PRINT “0"
GOTO 100

Ta6nuua 6 nPvmepa (rabn. 5) "Ha
nety” nposepser cocTo-

GOSUB 200 AHVEe KOHCOMW, U eciv
GOSUB 200 B 6ydepe ectb AaHHbie,
END BbINONHAET  onepaTtop
200 g:{ivl%o INPUT. Tpetvit npumep
CLRB 127 (rabn. 6) nemoHCTpupy-
DELAY 100 €1 ¢opMmpoBaHne nByx
RETURN KOPOTKMUX 3BYKOBLIX CWr-

HaJI0B.

Heckonubko npocTeix ycrpoicts ¢ NBK

Nepsoe ycrpoitctBo — “Berywwin
OroHL" — COCTOUT TONbKO N3 camoro MNBK
“ no nporpaMMme, nNpuUBEOEHHON B
Tabn. 8, noouepenHo 3axuraer HaxoAn-
wmecs Ha ero nnarve cserogvonsl HL2—

Tabnuua 8

REM *#¥¥E2 2332220222 A B RRLRRLIRS

REM * Beryiui oroxb *
REM * CocTosHre BxoAa 1 *
REM * M3MEHsieT Hanpaenenue *
REM * nepemMewexmns orHsi *
REM ARRAF IR A AR FRARER AR A LR AR AR A RN

PRINT

PRINT "#*#FReddddddd duddasdbddadad”
PRINT "* Running light "
PRINT "* 23.06.2006  TbcGroup *"
PRINT VhEr kR AR ERRRAI AR A RRRARRRANT
100

FOR I=1 to 4

TSTB V,1

X =51

IF Y=1 THEN GOTO 400

X=1

400

SETB X

DELAY 50

CLRB X

NEXT

DELAY 200

GoTo 100
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Tabnuua 9
REM P22 22222 k222222222222 222222t alhssssd
REM * ELBUG KEY
REM * D - ANUTENbHOCTbH TOMKM
REM * P - 3ajepxka nepexofa Ha npuem
REM * T - "opHOBMEpaTop” 3TOM 3ajepxku
REM * BbIXOHHIE BUTHI:
REM * 1 - manunynsiyus
REM * 2 npuem/nepepaqa
REM * BXOAHBE BUTHI:
REM * 1 - Toukn
REM * 2 - Tupe
REM * AHAJIOFOBHE BXOfibl:
REM * 1 - fiepeM. pe3ucTop "CKOpoCTh”
REM * 2 - nepeMm. pe3ucTop "3ajepxka”

REM ### 8883 s dd d b a dda s a AR a2 R SR TR NS

PRINT

PRINT "#### 3k a ke s adwdadnans’

PRINT "* Elbugkey version 1.1 *”
PRINT "* 23.06.2006 TheGroup *"

PRINT "¥idddaddddddardbhrhhiaties”

S0 CLRB 2

100

ADC D

D=D+15

SETB 128

TSTB A,1

IF A=0 THEN GOSUB 200
TSTB A,2

IF A=0 THEN GOSUB 300
ADC P

P=P+50

HL5. KoHe4HO, eCnu K ANCKPETHLIM BbIXO-
nam NMBK yepes 3neKTPOHHLIE KOMMYTaTO-
pbl COOTBETCTBYIOLLEN MOLLHOCTU NOA-
KMOUUTL "HACTOALLME™ rvpnsiHabl, GynyT
NOONEPELAHO BKMOYATLCH U OHW.
MopkmouwmB k MNBK no cxeme, nokasaH-
Ho Ha pwuc. 12, TenerpadHuiii MaHuny-
NSITOP U TPAHCVIBED, MOXHO CO30aTh aBTO-
maTudieckuin TenerpadHbin kmoy. flocra-
TOMHO 3arpy3uTs B [BK nporpammy, npu-
BefieHHylo B Tabn. 9. B Heih peasm3soBara
1 GYHKUMS aBTOMaTUMECKOTO NEPEKIHoye-
HUS C NpUeMa Ha nepefavy, u obparHo.
CKOpOCTL Nepeaasv v fAINTENBLHOCTL Nay-
3bI, NOCNE KoTopow TpaHcweep Byaer as-
ToMaTU4ECKN NEPEKIIONEH Ha NpueM, 3a-
BUCAT OT 3HAYEHWM HanpsXXeHwsi, NoCTy-
naloLwmx ¢ NepeMeHHbix peanctopoe R1
1 R4 Ha aHanorosbie BXoObl KOHTposnepa.
Ewie oavH npumMep — BbIMNCNUTEND KO-
3ddrumeHTa CTosuEN BONHBLI B JIMHUK Ne-
penasm no 3Ha4eHNsM HanpskeHUsi Nana-
IOLLIEN 1 OTPAXEHHLIX BOJNH, NOCTYNAIoLUM
OT BKJIOMEHHOIO B 3Ty NMHUIO pednekTo-
meTtpa. Cxema ycTpowcTBa MnokasaHa Ha
puc. 13, anporpamma — B Tabn. 10.
Yeunutens Ha HuxHeM (no cxeme) OY
mMukpocxeMsl DA1 poBogvT HanpsixeHne
nanawLwen BonHbl (NpU MakCuManbLHON
MOLLHOCTU Nepeaaryvka) A0 3Ha4YeHus,
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HEMHOTO MEHbLLIErO 5 B, — MakCumanbHo
LONYCTUMOro ANS aHanoroBoro Bxopa
NBK. 3TuM poCTUraeTca HawuBbICwas
BO3MOXHaA TOYHOCTb BbluUCnewun. He-
06x0puMbIA KOO OULIMEHT YCUNEHWUA
atoro OY ycraHaBnueaoT noaboOpKOn pe-
aucTopa R5. Peauctop R4 rakoro xe Ho-
MUHaNa ycTaHaBnMBaOT B KaHane ycune-
HUA HaNpPsXeHWA najatoulel BoMHbl. Ta-
kMM 06pazom, 3HAYEHUA HANPAXEHUA Ha
o6oux ananorosblx Bxopax NMBK GyayT
npeacrasnexbl B opHoM maciutabe. Ecnu
B kKo2ddULMeHTax nepenaiv HanpaBneH-
HblX OTBETBUTENEe W AETEKTOPOB pe-
GNEeKTOMETPA UMEETCH pasnuyune, ero
MOXHO CKOMMEHCUPOBAaTL HapylleHWem
paBeHCTBA CONPOTUBIIEHUA PE3UCTOPOB
R4 v R5.

Peaynerar uamepenus Gyner BbiBeAeH
Ha munnuamnepmeTp PA1. HYtobbl ero or-
rpagyvpoBatb, HYXHO nepeBecTu nepe-
knwouartens S1 B nonoxexne "Tpagywpos-
ka" ¥ noaKounTb K NBK KOHCONL (KOM-
nLIOTEP € 3anyUEHHOW TEPMUHANLHOW
nporpammont). MNpexae Bcero, Ha knasna-
Type KOMNblOTEpPa HyXHO Habpatb —1.
B peaynbrate Ha aHanoroBoM Bbixoae
NBK 6ypeTr yCTaHOBNEHO Hanpsxewwe,
NPW KOTOPOM CTpEenka MunnuamMnepmeTpa
DOMKHA OTKMNOHUTLCA Ha BCIO LKasy. 310-
ro pobusalotca nopbopkoii pesncropa
R3. OpWeHTUPOBOYHO ero Heobxoaumoe
CONPOTUBAEHWE MOXHO OnpeaenvuTL no

dopmyne

R3 - 0976 2 _Rp .
IPl\1

roe U, — HanpskeHue NUTaHWR MWKPO-
koHTponnepa (5 B); Ira1, Rpy — COOTBETCT-
BEHHO TOK MONHONO OTK/IOHEHWA CTPEnku
W CONPOTHBNIEHUE PAMKU MUNNNaMNEPMET-
pa PA1. 3ateM rpaayvpyioT wikany, BBOASA
€ KOHCOMNW pa3nuiHble 3HaqeHnsa KCB, ym-
HOXeHHble Ha 100 (Hanpumep, KCB = 1,5
cooTBeTCTBYET uucno 150).

PRINT
PRINT PERRRARRRRAERERARRT AR A AR R AR
PRINT "* SWR-meter version 1.0 *"
PRINT “* 24.06.2006 TheGroup *"
PRINT L L L e r I A
N=10
K=4
50 CLRB 1
F=0
R=0
FOR I=1 TO N
CLRB 128
ADC A
F=F+A
SETB 128
ADC A
R=R+A
NEXT
F=F/N
R=R/N
TSTB A,1
IF A=0 THEN GOSUB 100
TSTB A,2
1IF A=0 THEN GOSUB 200
TSTB A,3
IF A=0 THEN GOSUB 300
TSTB A,4
IF A=0 THEN GOSUB 400
IF D>1023 THEN 0=1023
DAC D
GOTO 50

MakcumansHoe WU3MepsemMoe 3Hauve-
nne KCB (CooTBETCTBYET NONHOMY OTKNO-
HEHWUIO CTPENKW) 3aBUCUT OT 3HAYeHUA,
NPUCBOEHHOTO B NPOrpaMMe NepemMeHHON
K. Ero MOXHO HalTKU No ¢popmyne

10+K
KCBpay = ™

1 Npu HEeOoBGXOAUMOCTU U3MEHUTb, NpPU-
CBOWB NEPEMEHHON K HyXHOE 3HauyeHue.
MepemenHas N 3a0aeT YACNO ycpeaHse-
MbIX B NPOLIECCE WU3MEPEHUSA OTCHETOB
BXOQHOrO HANpPAXEHURA. YBENWU4YUB €ero,
MOXHO A0BUTLCA GonbLien CTabUnNbHOCTH
noKasaHWh, HO OIHOBPEMEHHO 3aMenNUT-
ca peakuma npubopa Ha U3MeHeHWe Bxop-
HbIX CUTHanoB.

Cumynarop NBK

HY1o6bl B KOMQPOPTHbLIX YCNOBURAX,
HE BKIOYARA pPeanbHbli KOHTpoNnep, 0CBo-
utb Asblk Tiny BASIC, otna-
[WTb  HANWCaHHyl npo yhiasic
rpamMMmy U NpoBepuTb ee .
B peiicTBUM, pazpaborana

3

: TSTB Y, 1
nporpamMma Ans Nepco- | 1 - s
HaNLHOTO  KOMMbIOTEPA, i § ¥ ¥t = ¥
NONHOGTBLIO UMNTUDYIOLLAR | 18 400
MBK W NOAKMIOYEHHYIO J; 1» &275 X
K HEMY KOHCOMb. Mopenu- || 28 721 =0
pyeTca BCe, 3a WCKNIOuEe- i 2257

HWEM 3BYKOBOro curHana.

KpOMe TOI‘O, KOHCONb CU- _':gj 1 Discrete Outputs Drcietsinputs | ADC1 - ADC2 DaC

T

MYNATOpa He pacno3Haer Ej 4321 4
ynpaenaowme nocnepo-| = -gas .
BaTensHOCTU ANSI Tepmun- g3 console
Hana. o)

CvmynaTop noseonseT| o
co3paBaTb,  COXPaHATbL| @'
B ¢aiinax u sarpyxarb ual
HUX TEKCTBI Nporpamm, 3a- | ui
nycKaTb NPorpamMMmsbl B pa-

23.06 208

stomad ™

SEE T

Tabnuua 10

REM-
REM Boisoa KCB

EM
EM

100 X=F+R
Y=F-R
IF Y=0 THEN GOTO 110
SCALE X, K*100, Y
PRINT "F=";F;" R=";R;" SWR=";X/K
D=X-K*100
RETURN
110 SETB 1
DELAY 250
PRINT "SWR can't be calculated”
D = 1023
RETURN

REM BbBOA najawuei MOWHOCTH

200 D=F

PRINT "F=";F

RETURN
REM- == ===~ === == mmmmommmm oo
BLEOZ OTPaXEHHOM MOWHOCTH

EM.
EM

300 D=R
PRINT "R=";R
RETURN

EM.
EM:

REM Ipagympoeka
REM
400 INPUT “"SWR=",X
D=K*(x-100)
IF X=-1 THEN D=1000
PRINT D
RETURN

rpamMMmbl 1 OCTAHOBKA €€ B NI0GON MOMEHT.
Y106bl OCTAHOBUTEL NPOrPAMMY B HYXXHOM
MecTe, B ee TEKCT BCTaBNAOT oneparop
STOP v nepesanyckatoT. Ha aTtom onepa-
TOope UcnonHexsue nporpammol Gyner oc-
TaHOBNIEHO. MOXHO NPOCMOTPETL 3HAYe-
HWUA NEPEMEHHbIX, COCTOAHUE LUPPOBbLIX
W aHaNIoroBbix BXOZ10B U BbIXOQOB, NP He-
06X0AUMOCTHU UBMEHUTDL UX, @ 3aTEM NPO-
NOMXUTb UCNONHEHUE C TOYKW OCTaHOBA.

OKHO CUMyNATOpa nokKas3aHo Ha
puc. 14. Bce peCypcCb! KOHTpoONnnepa ne-
Xar Ha ero NOBEepPXHOCTW, BUAHLI BCE ne-
pemeHHble U nepudepun. 3arpyska U co-
XpaHeHWe NPorpamMMm NPOW3BOASITCH Bbl-
30B0M nyHkTOoB wMmeHio  File—oLload,
File—>Save u Flle—>Save as...

YNpaensioT NPOLECcCoM OTNaaKW, Ha-
XUMaA Ha yKasaHHbIE HUXE KNaBWuik Unu
{B cKOBKax) akpaHHbIE KHOMKMW;

FO ( *» ) — 3anyck BASIC-nporpammbl.
B nayane ee paboTbl BCe NEPEMEHHLIE aB-
TOoMaTUHeckn obuynsiotcs. Mocne 3anyc-

lator LW Z\SIMULATORWRUN_LIGH.BAS

»
§
H
.

EL7E=-N-F-¥-E=N=-2-

]I"qunzej

SO0 D

Nkl kERppRpRpEEFRFEEFERPFPEDE
GEANIAIZII I A4S e e fu b

6oT1y. Bo3aMOXHbI nowaro-
Boe ucnonwenue npo- Puc. 14



Ka MOXHO HabnoaaTb 38 COCTOSHUEM pe-
cypcoe NBK n BnnsiTb Ha HUX (U3MEHSTb
COCTOsIHNE UMDPOBLIX U aHANOMOBbLIX BXO-
DoB, 6UTa rETOBHOCTU AaHHbIX RS-232);

F8 (=) — nowarosBoe ucnoniHeHue,
NP K2XA0M HaXaTuvM UCAONHAETCA OfHa
CTpoKa NporpamMmbl;

F2 (©) — npuHyauTenbHas OCTaHOBKa
paboTatoweir BASIC-nporpamMmbr;

F4 (&) — ycraHoBKa CUMYNSiTopa B UC-
XOAHOE COCTOsIHME. BhINonHAEMbI B MO~
MEHT Haxarus oneparop 6yaeT BLINONHEH
1o KoHUa. Hanpumep, nHrepsan BpeMeHu,
3aaaHHbiin oneparopom DELAY, 6yner Bbi-
[EPXaH NONHOCTLIO U NULLIL NO €ro 3aBep-
WweHUM NPON3oNAET OCTAHOBKA.

B okHe pepaktopa (BepxHemM Ha
puc. 14) pencreytoT BCe 00blNHbIE Onepa-
UMM KONUPOBAHWS, BCTABKU N OTMEHBI, Bbl-
3bIBAEMbIE HAXATUAIMU KOMBUHALWA Kna-
suww Ctrl+C, Ctri+V n Ctri+Z.

NNTEPATYPA

5 Aonrmiz A. MNporpamMaropsl U NPorpam-
MUpOBaHUEe MUKPOKOHTpONnepos. — Paawo,
2004, Ne 4, c. 51, 52; Ne 5, ¢. 51, 52; Ne 6,
c. 52,53;Ne 7,¢.53,54; Ne 8, c. 54.

Ot pepaxyum. [IporpamMmMa-cHMynsaTop

' (16K HaxoauTes Ha Hawem FTP-cepeepe no

aapecy <fip://fip.radio.ru/pub/2006/11/

TBSimulator.zip>. Tam xe no aapecy <fip://

fip.radio.ru/pub/2006/11/TBC10A_PCB.zip>

_ HaxoauTes ¢ain NpoeKTa nevarHon nnarsi 8
! popmare PCAD 2002.

Penaxrop — A. donruii, rpagpuka — A. Lonrvi,
CckpuHLOT — A. KoCTiok

[ 3L

UHTEPHET-MATA3UH NPEOJIATAET!
Bonee 50000 papnokoOMNOHEHTOB,
4500 komnakT-gnckoB u 9000 kHur
n anbGoMOB NO paguoTemMarvke Bbl
MOXETE 3akasaTb U NONy4YNTb NO Ha-
wwum katanoram. Karanorn NOCHIJI-
TOPTla Ha koMNakT-gncke CToAT Bcero
25 py6. 1 BHICLINAIOTCA NO Npeponnia-
Te, a No 3anBKaM NPeanpPUSTUIA U Yne-
Ham knyBa "Mactep” — BECIUJIATHO.
Katanorun sakaxuTte 30ecb:
WWW.DESSY.RU wnm 3aece:
107113, . Mockea, a/s 10 "MNocuinropr”

* ok x

000 "3nexTponaHn”

OueHb MHOTO BCSIKUX paaunopeta-
nen, gaxe peokux... becnnarHoi kata-
nor. Tubkne ycnosus nocrasku. Lo-
craska no CHIL Bce ocranbHOe Ha
www.elekland.ru .

He rparbre Bpems Ha NOMCKK —

370 Hawa pabora!

Ons nucem — 169300, Pecnybnuka
Komn, r. ¥x¥a, a/a 54.

E-mail: elekland@mail.ru

®akc — (82147) 63482.

* % *

Bce ons pemMoHTa paanoTeXHUKU,
3nexTpoHrka gist asromodbuns. Mpubo-
pbl. KoHCTpykTOpbI. MoyToBan AocTaska.

Ona nonyyenus karanora Ha CD —
Balu kOHBEPT € Mapkamu Ha 25 pybnei.

107031, r. Mockea, a/sa 48.

ONEeKTPOHHbIN CYETHYUK
A. TACAHOB, P. TACAHOB, r. Baxy, Asep6annxaH

oducax, Mysenx un apyrmx nomelue-

HUAX, FO€e 4ucno pabdotalmx unm
noceTuTene NOCTOSIHHO MEHSIETCH, He-
penko TpebyeTcs 3HaTb, CKOJIbKO Yeno-
BEK HAaxXOAMTCS B NOMELLEHWUM B AaHHLINA
momeHT. NpobnemMy MOXHO peLwnTb, NOA-
CYUTLIBAA 4UCNO fnpoleawux Yepes
OBEPHO NPOEM NIOAEN C y4eTOM Ha-
npaeBneHus ux aBuXeHusi. MeHHo 310
nenaeTt onucbiBaeMbliin H1xe npnbop, no-
KasblBas pes3ynbrar Ha CBETOANOQHOM
nHaukKarope.

Ha oaHOM CTOpOHE Npoema Ha BbiCoTE
okono 1M ycranoereH UK nepeparyuk.
coBpaHHblil No CXxeme, U300PaXEeHHON Ha
pmc. 1. 370 reHeparop UMNynsLCoB Anu-
TenoHocTblo 0,2 MC U 4acToOTOW OKONo
1600 My Ha Tainmepe DA1. K Buixoay reHe-
paropa noaKMoNEH uanyyaowmin avon UK
nuanasona VD1. Ero nanyyseHve Hanpas-
NEHO B CTOPOHY COBCTBEHHO CHETHMKA, YC-
TaHOBNEHHOrO Ha APYroi cTopoHe pBep-
HOro NPoema.

Cxema cyeTyMka nokasaHa Ha pmc. 2.
B HeM vMEIoTCA OBa OOQWMHAKOBLIX y3na
npuemHukoB UK uznyyenmns. OauH ua Hux

5B co6pan Ha dotoavope VD1, ycunutene
R1 vmnynbcoB DA1 u TpaHauctopax VT1.
/]10« VT3. Dpyron — Ha anementax VD2, DA2,
DATRETO0EE R3 VT2, VT4. Noka nBeproin npoemM CBobo-
4 3 30 neH, oba poroamona oceewlerbt MK nany-
E Gt o I ~ /j‘ YyeHneMm nepeparyvka. NpuHaTbie UMK
R GN MMAYJIbCHl NOCNE ycuneHns npeoOpasy-
— it VD1 I0TCS B NOCTOSIHHOE HanpshxeHne npubnu-
S -y ,_uwCMZKX AMATA  qurenbHO 2,5 B, npruem GyHKLIMK M-
0,01 Mk TT* 168 TYOHLIX OETEKTOPOB BLINOMHAIOT BbIXOA-
06l  Hble uenn ycunutenein DA1 n DA2. Kok-
P 1 nencartopbl C9 n C10 cnyxar ona atux ae-
uc. TEKTOPOB Criaxveaowmmmn. B pesynura-
Te TpaHnauctopbl VT1 1 VT2 OTKpbITH.
1
R1 PIC16F84 2| 3| 4| R\
1k R2 2 3 4 5
| dmeir|meu| reo B— =112 a I o
RB1 [ — ip g
117 rao re2 f&— ° Qe &
218 Ra1 rE3 f2— . -3d =
J—H RA2 rEa 10— _8le 5
g RA3 RB5 (13— Re —g t 5
RA4 RB6 g | I
RB7 J—l
—18 osc1 osc2f13- R2-R8330
+5B
ZQ1 4 MMy
N LKBbIB 14 DD1
{U} = Keois 5DD1
1 c1 1 ca Oy
22 22
T Rs
T 100
T~~~}
2 1200 —
A\ il
iy vD1 i c5
1263 DA1 TBA2800 4.7 MK x
14 12] | x168B
IN1| D el
- 2 |
0B c I
1 4
IN2| D ,
9 C6
0B 22 My x l
uls x 16 B
0 B113s —:{ ‘—4 16
R
N C3 1200
X R), VD2 I c7
©[1263 DA2 TBA2800 47 MK x
141l ;_2 x+1SB
o8 c |
Min2| ‘é =
0B 22 MK x
wuld x 16 B
0 Bl ;_"{ )—4
Puc. 2
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UCTOYHUKU NMUTAHUSA

Ten. 207-89-00

MNpuem cratei: maii@radio.ru
Bonpochei: consuit@radio.ru

PAAMO Ne 11, 2006

TpaHaucTopb VT3 U VT4 aakpui- |
Thi, JIOTUHECKUE YPOBHW Ha BXO-
nax RA4 v RB7 MUKpOKOHTpON-
nepa DD1 — BbiCOKME.

Mpyu nepeceuyeHun uvenose-
KOM nuHum UK mnanyuarens —
doToamon VD1 HanpsixeHwe Ha
sbiBoge 4 ycwnutena DA1
yMeHbLIaeTcs, cocTonHWe
TpaHauctopos VT1 n VT3 name-
HAETCA HB NPOTUBOMNONOXHOE,

a Nnorvyeckuih ypoBeHb Ha BXO-
ne RA4 wMukpokoHTponnepa
CTAHOBUTCA HU3KUM. AHaNOrny-
HbiM 00OpPa3OoM NP 3aTEHEHWKU
¢oroonopa VD2 6yper ycra-
HOBNEH HWU3KWI ypoBeHb Ha Bxope RB7
MWKPOKOHTpONnepa.
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| Pue. 3 |

Nporpamma (ee koabl — B Tabnuue),
No KOTOPOW paboTaeT MUKPOKOHTpONJIEp,
aHanuavpyeTt coctosiHwe BxogoB. Ecnm
HW3KWA YpOBEHb Ha Bxope RA4 yctaHoB-
JIEH NepBbIM, a 33 HUM — Ha Bxope RB7
(4enoBek BXOAUT B NOMELLIEHUE), YUCNO Ha
vHomnkatope HG1 H6yper yBenuueHo Ha
€e[luHuLLy, NpU 0BpPaTHOM NOPAOKE CMEHDI
ypOBHeW (YenoBek BuIXoaWT) oHO ByneT Ha
eavH1LYy YMEHbLEeHO. UcxogHoe cocton-
HUE NPU BKJIIOYEHUN NUTAHWA — HYNEeBoeE,
NPUYEM CYET B CTOPOHY YMEHbLLEHUS 3a-
6nokuposaH. MakcuManbHOe nokKasaHwe
cuyeTumka — 999, npu HeobXxoaAMMOCTH OHO
MOXET ObiTb YBENIUYEHO WU YMEHBLLIEHO
KOPPEKTUPOBKOW NpOrpamMMbl.

Obwmi BUO BNEKTPOHHOrO CHETYMKA
(c 6GNOKOM NUTaHWA) NoKa3aH Ha puc. 3.

Ero cnepyetr ycraHaBauvBaTtb Tak,
ytobbl pacctoaHme Mexay UK wna-
nyyarenem wn doroaguopamMn He
npesbiwano 1,4 M. Ecnu wnanyye-
HWe He pocturaet ¢GoTroguonos
VD1 v VD2, wHankatop HG1 nora-
weH. Korga ocselieHbl 06a ¢ovo-
AMoaa, UHAVKATOP BKIIIOYEH W NO-
Ka3blBaeT YWUCNO HAXOOAWMXCA
B noMeweHnn. MuHumanbHan Wwn-
pyHa ¢dukcupyeMoro obbekTta
(npubnuautensHo 4,5 cMm) onpepe-
NAETCA pacCTOAHWEM Mexay GoTo-
AvoaamMuv B NpueMHoM 6noke. Mak-
CUManbHaA CKOPOCTL OBWXEHUA —
2,6 m/c.

OnncaHHbliA CHETHUK MOXHO UCNONL30-
BaTb Be3ae, roe Tpebyerca 3HaTb YMCNO
HaXoASLLMXCA Ha ONpeaeneHHon TeppuTo-
pyn "06BLEKTOB™, HANPUMEP, XUBOTHbLIX HA
dbepMe wn AWMKOB Ha cknage. HyxHo
vwb yctanosutb UK nanyyqarens n ¢oto-
NPUEMHUKHU TaK, 4Tobbl no6aBUTL UNK yaa-
T 06beKT B 06xon, cueTunka 6bino He-
BO3MOXHO.

Ot penaxumm. Vicxoanbiii TEKCT M KOOb!
nporpamMmMsl MUKDOKOHRTPOIIEPpAa Haxoaarcs
Ha Hawem FTP-cepBepe no apgpecy
<ftp://ftp.radio.ru/pub/2006/1 1 /hasanov
LZIp>.

Pepaxtop — A. Jonrwii, rpacduxa — A. [Jonrui,
¢oro — asropos

YcTpONCTBO 3awmThl
CUNbHOTOYHOM annapaTtypbl

M. HEYAEB, r. Kypck

TNpennaraemoe yCcTPoOHCTBO NPEe[Ha3Ha4vYeHo 4JI1N 3aUMThi annapa-
TYpbi, noTpebnsioLesi oT HICTOYHMKA IMOCTOSHHOIO HarnpPsXXeHns 3Ha-
YNTeNnbHBIA MMNYNbCHLIA TOK (YM3Y4, TpaHcuBeps: u 1. n.). Ycrpoii-
CTBO OTKJIIOYAET HArpy3Ky B CAY4YasiX 4pe3MEepPHOro rnoBbILLIEHUST UNTN
MOHMXEeHUs1 HanpshkeHus nurauus. loporun cpabarsiBaHns 3aLinThl
MOXHO perynupoBarth B LUMPOKUX npeaenax. Mansie rabapurs: ycr-
POHCTBa NO3BONSIIOT BCTPOUTH €ro B NUTAEMYIO Harpy3Ky.

orpa MOLLHAA HW3KOBONILTHAA paamo-
annaparypa nony4aer nuraHve ot
CNy4avHbIX HELLTATHBIX UCTOYHWUKOB, B TOM
yucne aBTOMOGMNBHBLIX aKKYMyNnAaTOpOB,
BECbMA aKTyasibHA €€ 3al1Ta Ot nepeno-
NIOCOBKM W HEAOMNYyCTUMOrO HanpsXeHus
MUTAHKA (CIMLLIKOM BbICOKOrO MW HU3KO-
ro). B nepsoM cny4ae MOXHO NPUMEHUTL
KNIACCUNECKMIA NpUeM — NpepnoxXpaHvTens
W MOLLHBLIW AM0A, NOAKNIOYEHHDLIM KaTOA0M
K NJIKOCOBOW, a8 aHOAOM K MUHYCOBOW LLUWHE
nuTaHua. [1na BToporo cnyyas paspabora-
HO NpeanaraemMoe ycTponcTBO, KoTopoe
BKJIIOHAETCH B NINHWIO NUTAHUA Harpy3ku
W MOXET ObiTb BCTPOEHO B Harpyaky.
Cxema yCTpoOMCTBa nNoka3saHa Ha
puc. 1. Harpyaky KOMMyTUPYET MOLLIHbIA

PaspaboraHo
B naGoparopumn
xypHana "PAANO"

K/IIONEBOW p-KaHaNbHbIK NONEBOW TpaH-
auctop IRF4905 (VT1), kotopbM ynpas-
NAIOT OBE MUKPOCXEMbl — napamiens-
Hble CcTabunuaatopb! HanNpAXeHwa —
KP142EH19 (DA1 n DA2), paboraouwme
B pexume koMmnaparopa [1].

VT1IRF4905

0 2 4 6 8
Puc. 2

10 12 14 16 U. B

Ecnv HanpsXxeHue Ha BXOge MWKpO-
cxeMbl KP142EH19 menbwe nopora ee
nepexnioyeHua (2,5 B), To Mukpocxema

3akpbita U norpebnaer

TOK 0kono 1 MkA. B npo-
+ TUBHOM Cny4ae TOK ue-

R7
10k

@

pe3 MUKPOCXEMY pPe3Ko
BO3pactaer (C KpyTua-
HOW npuMepHo 2 A/B),
NO3TOMy €ro OrpaHvumn-
BalOT BHEWHWMWU 3ne-

?’: R510k R8* 1M
o oSN o IS
C3
0,1 MK
- R6* 1M ’_”_‘
 IA\Y
DA2
DA1, DA2 3(1)
KP142EH19
(TL431CD)

Puc. 1

MEHTaMKu Tak, 4Tobbl OH
He npeBbiwan 100 MA.
Ha mukpocxeme DA1 co-
6paH yaen, pearvpyio-
LMK HA NOBbLILLEHWE Ha-
NPAXEHWA NUTAHWA, a Ha
DA2 — Ha NOHWXEHKE.
Xapakrepuctuka yct-
poOMCTBA noOKalaHa Ha
_ pmc. 2. PaccMoTpuMm
nnaBHoOE YyBeNWuYeHue

Bbixoa

HL1 AN3076M
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ercs. Tok yepe3 Hee BO3pacTeT, Hanps-
XeHue Ha peauctope R7 yBenuuutcs
¥ TPaH3WUCTOP OTKPOETCH W MOAKMOYUT
Harpy3ky. bnarogaps manomy conpo-
TUBNEHWUIO KaHana OTKPbLITOro TPaH3wuc-
Topa VT1 (0,02 OM) nageHve Hanpsxe-
HWUS Ha HeM OyaeT HEBENWUKO W MOYTH BCe
BXOQHOE HanpsiXeHWe NOCTynaeT Ha Ha-
rpy3ky. Csetognon HL1 vHawuwpyer
BKJIIO4EHHOE COCTOsIHME Harpy3ku. Kor-
[Aa HanpsXxeHwe NUTaHWs AOCTUIHeT
16 B, oTkpoercsa mukpocxema DA1, Ha-
npsXeHWe Ha Hell He npesbicuT 2 B,
BcnencTeue Hero mukpocxema DA2 3a-
KpoeTcs, TpaHaucTop VT1 Takke 3aKpo-
eTcs ¥ OTKNIouUT Harpyaky. Ceetoamos
HL1 noracHeT.

Mpy NNaBHOM YMEHbLLUEHUW HANpsi-
XeHus TUTaHua Harpy3ka 6yaeT Broye-
Ha npw HanpsxeHun 15 B 1 oTkioveHa
npu 9 B. Taknm 06pa3om, kaxabii nopor
NepeKIloHEHVs UMEET TMCTePeanc, HTo
MOBLIWAET HAAEXHOCTb MEepPeKkNoyYeHUs!
M WCKJTIOHaeT MHOrOKpaTHylo KOMMyTa-
LMIO Harpyskw, korna HectabunbHoe Ha-
npsxeHWe nuTaHus konebnercs Ha no-
porosom yposHe. [McTepe3nc BepxHero
nopora oCyLleCTBNEH C MOMOLLbIO NMONo-
»uTenbHon oGpaTHOW CBSI3n Yepes pe-
ancrop R6, HuxHero nopora — 4epe3
peauncrtop R8.

Yka3zaHHble Bbi-
we noporu cpaba-
ThiBAHWUSA MoryT
ObiTb  U3MEHEHb!
B LUMPOKKUX Mpene-
nax: BepxHuhA —
MOACTPOEUHbIM pe-
3ucropom R1, HUX-
HuiA — R4. Yeenu-
yeHMe COomnpoTUB-
- neHus pPe3ncTopos

M2:1

Q
R6

R5 . R6 ymeHblU3eT -

/ crepeswnc BepxHe-
ro nopora, R8 —
HWXHEro.

AOna yMeHble-
HUS1 BIUSTHWUA TTIOMEX

Puc.5

HanpsxeHusi NnuTaHus. MNoka OHO MEeHb-
we 10 B, o6e MuUKpPOCXEeMbl 3aKPbITHl
u TOK Yepe3 peauctop R7 Hesenuk. Ha-
npsiXeHne Ha 3TOM Pe3ncTope HepocTa-
TOYHO ANS OTKPbIBAHWA TpaH3ucTopa
VT1, Harpy3ka OTKNIO4eHa, CBETOAMOA
HL1 He ropur. Koraa HanpsixeHue nura-
Husi Bo3pacTeT go 10 B, HanpsaxeHwe Ha
ynpasnsiiouiem Bxoae MUKPOCXeMbl DA2
pocTurHet 2,5 B n Mukpocxema OTKpO-

B uUenb OTpuua-

s TensHon OBparHoM

= _ CBAI3N MUWKPOCXEM
BKJIIO4EHbI KOHOEH-
catopbl Ct n C3,
HO clieayeT y4ecTb,
YTO OHW yMEHbLUa-
10T ObICTPORENCT-
BWE YyCTPOMUCTBA.
Mpwn TOKE Ha-
rpy3ku 10 A nage-
HWE HanPSXEeHWA
Ha OTKPLITOM TPaH-
aucrope VTt He
npesvicut 0,2 B,
a pacceunsaemast
mowHocTs  Byner
He 6Gonee 2 BT, no-
3TOMY TPaH3uCTop

MOXHO wcronb3osars 6e3 Tennoorsoaa.
Mpw Toke 20 A paccenBaemast MOLLIHOCTb
MOXeT AocTuyb 8 BT, nosToMy He06x0aMM
HeBonbWON TEMNOOTBOA, WKW BKIIOHEHWE
DBYX TPaH3nCTOPOB NnapannensHo. Hampsi-
XEeHUe MWUTaHUA C YYEeTOM Mynbcaummn
DOMxHO BbiTb MEHBLIE NPEAEenbHO AoMnyC-
TUMOro HanpskeHus mukpocxem — 30 B.
KOHCTPYKUMSA M AleTanun. TpaHaucTop
IRF4905 (VT1) — nonesBown C p-KaHanom

B kopnyce TO-220 [2] wnu IRF4805L
B Kopriyce TO-262, Takxe MOXHO 1Cnob-
3osarb IRFUS305 8 kopnyce TO-251AA.
Mukpocxemy KP142EH19 (DA1 n DA2)
MOXHO 3aMEHUTL 3apyOexHbLIM aHaNOroM
TL431CLP Bce koHpeHcatopet — K10-17
WNK aHanorvyHbie UMNOPTHLIE, NOCTOSH-
Hble peauctopbl — P1-4, MNT, C2-33,
noacrpoedHble — CN3-19. ina a1ux pe-
Taneil paccuutaHa nnara, YepTex Kovo-
po# nokasaH Ha puc. 3. OHa uaroroene-
Ha w3 OOHOCTOPOHHE (HONLIMPOBAHHOIO
cTeknorTekcronura.

Ecnu HEO6X0AMMO yMeHbLUMTL raba-
puTHbIE pPa3Mepbl YCTPOWCTBA, TO Haao
MPUMEHUTL ZeTany Ans NOBEPXHOCTHOro
MOHTaxa: TpaHauctop VT1 IRF4805S —
B kopnyce D2-Pak [2] wnu IRFR5305 —
B kopnyce D-Pak, mwkpocxembl DA1
n DA2 TL431CD — B Kkopnyce SOP-8,
noacTpoeydHbie peancropwt PVZ, nmocto-
fIHHble PE3WUCTOpPbl U KOHAEHCATOPbl —
Tvnopasmepa 1206. YepTex nevarHow
nnarbl ANA TakMx AeTane# nokasaH Ha
puc. 4, GoTorpadmsi CMOHTUPOBAHHOW
nnarbl — Ha pMC. 5.

Csetogvon HL1 MOXHO NpUMEHUTHL
no60o# MaNOMOLLHBLI BUAWMOIO CNEKTPa
nany4yeHus. ConpoTuBReHWe peancTopa
R9 Bbi6MpaloT Tak, 4TOOLI Mpu MaKCK-
ManbHOM HaMpPSXXEHUU NMUTAHWA Harpy3-
K1 TOK Yyepe3 CBeToavoa He npesbiCun
MaKCHMManbHO A0NyCTUMOro 3HaveHws!.
Ceetogvopn HL1 v peaucrop RS ycraHOB-
neHbl BHE MnaTbhi HABECHBIM MOHTaXOM.
31K 3neMEHTbl HyXHbl TONLKO B TOM Chy-
4ae, ecnu y Harpyaku Het coOCTBEHHON
WHOMKALMW BKITIOYEHHOTO COCTOSIHUSA.

HanaxueaHme CBOAWTCH K YCTaHOB-
Ke MOopOoroB MepeknioHeHust NoacTpoey-
HbiMu peauctopamn R1 u R4, Tpebye-
Mble 3HAaYeHwWs rMCTepe3ncoB yCTaHaB-
nuvsaiot noa6opom peancropos RE n R8.

NUTEPATYPA

1. Heuaea M. HeobbivHoE NpUMEHEHWE
mukpocxemsl KP142EH19A. — Paauo, 2003,
Ne 5, c. 53, 54.

2. MoujHbe NONEBLIE NEPEKMONATENL-
Hble Tpan3aucTopsl ¢pupmbl INTERNATIONAL
RECTIFIER. — Paauo, 2001, Ne 5, ¢. 45.

Penaxrop — M. Escnkos, rpagduka — M. Escnkos,
¢oro — aBropa

PAOMOKOHCTPYKTOPbI BCEX Ha-
npaeneHnn, PasnuyHON CIIOXHOCTH U
LIEHOBOW OOCTYNHOCTU, HOBMHKM pa-
Avonpuema. Kopnycbl ansi POA. Pa-
ANO3NEMEHTbI, MOHTAXHbIA UHCTPYMEHT
¥ Marepuvansl. IBM-koMrinexTytoume.

Ot Bac — YCTbIti ONNaYeHHbI KOH-
BepT ¢ Bawwvm obpaTHbM aapecom ans
HecrnnaTHoro karanora.

426072, r. NxeBcK,

a/n 1333 PTL “MpomeTei#”.

* * *

N3roTOBUTE1b NPEANATAET:

— TPaHCNAUMOHHBIE YCunuTenu ce-
pwvu PYLL

— rPOMKOrOBOPWUTENN: HaCcTEHHbIE,
MOTONOYHbLIE, PYNOPHLIE.

NoapobHocT Ha www.delckom.ru

Ten. (495) 942-7917; 771-2411.

E-mail: info@delckom.ru .

37

BUHVLULU MIMHKOLOU

:mooduog .
yoiels waudy 00-68-202 "usL

nJ* oIpRIGHNSLOD
nJ-oipeagjeWw

9002 ‘1| 5N OUfvd



H
3
%
:§
3
2
3
3

o FAMRT TR ARS S8

FERETE

W
o]

MCTOYHUKU NUTAHUSA

ven. 207-89-00

Npuem craven: mail@radio.ru
Bonpocel: consult@radio.ru

PALWNO Ne 11, 2006

OKOHOMMWYHbIN OrpaHnumnTensb
HanpsaxeHua 6artapeu
C. PIOMHUK, r. Yepumros, YkpavHa

aK M3BECTHO. cBexesapsbkenHble NiCd

1 NIMH akkymynaTopbl MeloT NoBbl-
LWEHHOE  BLIXOAHOE  HanpsbkeHne —
1.35...1.45 B, kOTOpOE Yepe3 HekoTopoe
BPEMS CHIXAETCS NpubBNuanTeNsEHO N0
1.2 B v 0CTaeTcs Takum NOYTU OO NONHON
pa3psakv. Ecnu B npubope, rae ons nutaHns
MUKpOCXeM TpebyeTcs HanpskeHve 5 B, yc-
TaHosneHa GaTapes 13 YeThIpeX TaKuX akky-
MyNSTOPOB, AOMNYCTVMOE [NIR MUKPOCXEM
3HAYEHVE HANPHKEHNS MOXET ObiTb NPEBbLI-
weHo Takas Xe CUTyaumst HepeKO BO3HVKa-
€T v Npu NUTaHy NPpYBOPOB OT HENepesaps-
KAEMbIX raNbBAHWMNECKUX 3neMeHToB. Ha-
NPSHKEHVS TPEX AaXEe COBEPLLEHHO CBEXUX

U, B

[

Puc. 2

anemeHTOB HepocTatouHo (1,5x3 = 4,5 B),
a yeTbipex — CNVLWKOM mMHOro (1,5x4 =6 B).
B Takux cnyyasix HanpsbkeHue Gatapev
HEOOXOOUMO OrpaHnyuTe. Noka OHOo npe-
BbiLWAET 5 B, Ha Harpyske AonXxwo nogaep-
XuBaTLCH Hanpskexne, Gnuakoe kK 5 B, He-
33aBUCUMO OT TOKA Harpy3ku. CoBcTBEHHLIV
TOK NOTPebnexus orpaHvauTenst AONKeH
ObITb Kak MOXHO MEHbLUMM. 3TO AACT BO3-
MOXHOCTb CAENaTh €ro HEOTK/IOHAEMbIM.
Mocne Toro kak 6arapes paspsaunack 4o
5B ee HanpsXeHve NOMKHO NepesasaThcs
Ha HarpysKy ¢ MUHUMABHBIMU MOTEPAMU.
310 NO3BOMMT KCNONL30BaTL GaTapelo Ao
NONHoN pa3psaky. MNpUMepHLIZ BUA 3aBUcKH-
MOCTV HaNPSXeHVs Ha Harpyake U, OT Ha-
npsixexus 6atapeu U-,, NokaszaH Ha puc. 1.
Cxema orpaHuuvtens, ynoBneTBopsio-
uiero 3TmM TpeboBanusM, n3obpaxeHa Ha
puc. 2. NoneBot TpaHaucTop VT2 umeeT no-
poroBoe Hanpsxewve mexee 2,4 B v conpo-
TUBNEHVIE KaHANa CTOK—WCTOK B OTKPLITOM
cocTosHun — He 6onee 0.15 Om. Pexxum pa-
60Tl TPaH3ucTopa VT2 No NOCTOSHHOMY TO-

ky 3aaatoT anemenTsl VT1,R3. Konaencarop
C1 yMeHbUIaeT BLIXOGHOE COMpoTUBNEHVE
OrpaHNNUTENS HA BLICOKOM HacToTe.

Mpuv NOBbLILLEHHOM HanpsxeHuy Gatapeu

GB1 TpaHaucTop VT1 OTKPLIT ¥ Haxoautes -

B aKTUBHOM pexume. HanpsxkeHue ¢ ero
KONNEKTopa NocTynaeT Ha 3aTBOP NONEBOro
TpaH3uCcTopa, 3ambikas 0BpaTHylo CBRdb,
NOAASPXNBAIOLLYIO HEN3MEHHBIM HaNPsKe-
HUe Ha Harpyske. B uens obpartHoi cBAsu
BXOAUT TaKXE MUKpOCXeMa NapannensHoro
ctabunusatopa DA1, cpaBHuBalowas co
CBOVM BHYTPEHHUM 00pa3LIOBLEIM Hanpsxe-
HVYEM MOCTYNAIOLYIO Hepe3 pPe3vCTVBHGIN
nenutens R4RS Ha ee ynpasnsioLmii BXxOD,
(BbiB. 1} 4aCTb HANPSHXXEHNA HA HArpy3Ke.
Korpa Hanpspxerne 6atapev CTaHOBUTCS
HEIOCTATONHEIM AN NOAAEPXaHNS HAaNPs-
XEHVA Ha Harpyake cTabunbHbIM, TOK B LE-
mu BuIB. 3 Mmukpocxemsl DA1 npekpaiyaet-
cs, TpaH3nCTop VT 1 3akpbiBAETCS 1 HArpy3-
Ka OKa3biBaeTcs COeAVHEHHOI ¢ HBaTapeeii
yepe3 O4YeHb ManeHbLKoe COMNpOTUBEHUE
MONHOCTLIO OTKPLIBLLErOCs KaHana CTOK—
VCTOK NONEBOrO TPaH3nCTOopa.
OcoBeHHOCTLIO YCTPOIICTBa fIBNAETCH
MUKPOTOKOBHI pexum pabotel cTabunu-
3aropa DA1. 310 Heo6Xx0aMO AN YMEHL-
leHus coBCTBEHHOMO ToKa MnoTpebneHus

orpanutnTens. Kak BbISCHUNOCH, B TAKOM ~

pexvMe nNpyBeaeHHas B onvucanuv crabu-
nua3aropa ¢opmyna pacyeTa HOMUHANOB
PE3VICTOPOB AENUTENS HAMPSXKEHUS B LIENN
YNPaBAKIOLLEro 3NeKTpoaa Nno 3a4aHHOMY
BLIXOIHOMY HAMNPSPKEHVIO AAET 3HAYUTENb-
HYIO NMOrpeLIHOCTL. L5t KaXA0ro 3Kk3emrn-
nspa crabunusatopa pesuctop RS npuxo-
avrtes noabvpaTs 3KCNEPUMEHTANLHO.
MNHTEpECHO OTMETUTL, NTO B MaTemaru-
yeckon mopenn crabunuzatopa TL431,
vMetoLLencs B 6ubnuoteke KOMMLIoTEPHON
CUCTEMBI MOAENNPOBAHNS 3NEKTPOHHBIX YC-
Tpoiicte Microcap-8.0, He y4TeHa 3Ta 0Oco-
6enHocTe. MoatoMy mMogennposaHve onm-
CaHHOIro YCTPOMCTBA A3ET pedynbrarbl, OT-
NUHAOLLMECH OT NONYHEHHBIX HA NPaKTUKE.
Ecnv yMeEHBLLUVTE HOMUHaNbLI Pe3ncTo-
poB R1 1 R2 0o 510 Om, BLIXOOHO TOK CTa-
6unuaatopa DA1 yBenuuuTCs, NTO BLIBEAET
ero 13 MUKPOTOKOBOIO PEXMMa 1 HEMHOIO
YNYHLLUT KauecTBO CTabunmnzauvn BuiXOa-
HOMO HANPSHKEHUS 32 CHET CHUXEHUS 3KO-

HOMUYHOCTU. MoTpebnsembili orpannuuTe-

nemToK BogpacTeT ¢ 30...40 mkA no 1,3 MA
{6e3 narpy3ku).

BaameH TL431CLP MOXHO “CNonbL30-
BaTe napannencHsie cTabunusaropbl
TL431, TL431A, TL1431,
C pas3nuuHbiMy BGYKBEHHBIMW VHAEKCAaMU
v apyrve ¢ 06pa3uoBLIM HANPsXeHNEM
2,5unmn 1,25B.

TpaH3nCTOpLl YKa3aHHBIX Ha CXeme Tu-
noe nNpeaHasHayeHbl 4Ns NOBEPXHOCTHOIO
MOHTaxa. Ecnu Takoii MOHTaX NPUMEHATL
He NpeanonaraeTcs, TpaHancrop BC8O7
MOXHO 3aMEHUTb NMIOOLIM MANOMOLLHbIM
KPEMHUEBLIM CTPYKTYpPbI p-TN-p, HanpumMep
KT3616. MNMonepoil TPaH3UCTOP NONXeEH
VMETL KaHan ¢ p-NpOBOAVMOCTLIO, MUHN-
MaUIbHBIE CONPOTUBIEHVE OTKPLITOMO KaHa-
Na CTOK—WCTOK 1 NMOPOrOBOE KaNpsXeHuve.

/Peuaxrop — A Honrwii, rpacbmka — A. flonruit

KP142EH19 .

‘(_OBMEH OnbITOM )

Perynupyembin
~crabunusaTtop
' HanpaXeHud

B. CKYBJINH, r. KaparaHpaa,
KaszaxcraH

+ AHAXAbl MHe NoHaZobuncs NPoCcToin

B U3rOTOBNEHNU U B TO X BPEMS Ha-
nexHblii cTabvnuaaTop ¢ perynvpyemeim
BbLIXOAHBIM HanpsXxeHuem. Takoe yCcTpomn-
CTBO ynanock cobpaTb Ha MUKpOCXeme
KP142EHS5A, BKAIOYEHHOM MO HE COBCEM
TUNOBOIN cxeme. Cxema npepnnaraemoro
perynupyemoro ctabvnusaTtopa npveene-
Ha Ha PUCYHKe. YCcTpoiicTBO paboraet
Tak. Flpeanonoxuvm, 4TO TOK Harpy3Ku yee-
nuuuncs. Mpy 3TOM BeIXOQHOE Hanpsxe-
HUe cTabunnaaTopa yMeHblUTCs. 3TO
NPUBOAUT K YMEHbLWEHNIO Toka 6asbi
TpaHauctopa VT1 ¢, COOTBETCTBEHHO,
KONNEKTOPHOrO TOKA, YTO 3KBUBANEHTHO
YBENNYEHUIO CONPOTUBNEHNA €r0 yqacTKa
KOnnekTop—3amuTTep. Benencteve 3t0ro

VT2 KT820A —

+

Bxon 24 B
C14700 Mk x40 B
] .
C2470 Mk x 40 B
i
I+
Beixog 5 20B

I HanpsxeHue Ha Beixoae (BbiBoA, 3) MUKPO-

cxembl DA1 yBeanuuTCs, NTO npusepet
K GonblUeMy OTKpbIBAHUIO perynupytolle-
ro Tpassucropa VT2.

C nomousto peanctopa R2 MoxHo pe-
rynvpoBaTh HanpspkKeHne Ha BLIXone cra-
6unuzatopa. MNpu Hanpsxenun Ha Bxone

i crabunuzatopa 24 B eeix0gHOE Hanpsxe-

HVE MOXHO U3MEHNATL B npeaenax 5...20 B.
MakcumanbHbIi TOK Harpy3ku 3aBycUT OT
NajeHNs HANPSXeHVst Ha PErYANPYIOLLEM
Tpansuctope. Mpu BLIXOAHOM Hanpsixe-
Huu 20 B OH orpaHnyeH npeaentbHo aonyc-
TUMBIM  3HAUEHUEM ONA  TPaH3NCTopa
KT829A (8 A), a npu ranpsxeHun 4 B Ha
BbIXO/1e — HE [IOMKEH NpesbilaTth 1,5 A
Mukpocxemy KP142EH5A crabununza-
TOpa MOXHO 3aMEHWUTL HAa VIMNOPTHYIO
7805. TpanaucTtop KT3102I (VT1) nonyc-
TAMO 3aMEHUTb NIOGbIM  MaNOMOLLHbIM
KpEMH1EBLIM, Kanpumep, us cepum KT315
vnu KT3102. OkcnaHbie KOHOEHCAToPbt —
NoBLIE HA HOMUHANBLHOE HaNPSHXEHE He
menee 30 B. Perynupyowmii TpaH3ancTop
yCTaHaBNMBalOT Ha TEnnooTeos MnoLua-
DOblo He MeHee 200 oM. MakCUMansHbIi
TOK HarpysKky 3aBvCUT OT NPUMEHEHHOIO
peryavpylowero TpawsucTtopa. Ecnu
KT829A 3amenHuTe Gonee MOLIHBIM, Ha-
npumep KT827A, MakcmanbHblid TOK Ha-
rpy3Ky MOXHO YBEMYUTL NMPUMEPHO OO
¢ 20 A npwu BeixogHOM Kanpsbxennn 20 B. Yc-
TPOINCTBO B HANAXMBAHUN HE HYXOAETCA.

-

[

Pegaxtop — H. Topogeuxuit, rpaguxka — B YynHos



dopmuposartenn uMppoBoro
KOAAa C KHOMOYHbIM yrpaBJsfieHuem
M. O30JIMH, c. KpacHsiii SIp Tomckori obn.

B npoyecce pa3paboTku paanoannapartypbl Heslerko paspewmnTs
npoTuBopeune Mexay TpebosaHneM BbICOKOMH CcTabunbHOCTHN KaKo-
ro-nmbo napameTpa, HaNnPUMep, 4acToTbl reTepoanHa NpueMHNKa,
u obecneyeHmneM BO3MOXHOCTHM ero yeneHanpaBleHHOro W3MeHe-
Hua (perynuposxs). PaspewmnTs NpoTnBopeyYmne NoMoxXxer npeacras-
nieHune perynmpyemMmoro napamerpa yngpoBsiM KOAOM, 3Ha4YeHne Ko-
TOPOro He 3aBUCHT HN OT Kaknx BecTabunnsnpyrowmnx ¢PaKTopos.
Npepnaraemoe ycTpoHCTBO NpeROCTaBAAET oneparopy BO3MOX-
HOCTb yAOGHOM perynnpoBKy 3Ha4eHmsa UngppoBoro xoAa.

\i CTPOMCTBO ANna PpopMmnpoBanus ABO-
&« MYHOFO KOAA BbiXOAHOFO HANPSHXXKEHUS,

onucaHHoe B cratbe 3. Mame-
nosa “"Perynsaitop HanpsxeHus
Cc uvdpoBbLIM yNpaBneHuem”
("Pagvo”, 2005, Ne 12, c. 36,
37). conepxut CNULLKOM MHOIO
MUKPOCXEM, B TOM yucne u TTJ1
cepuit, NOTPEONSAICNX 3HAYU-
TENbHbIN TOK.

Mpennarato yCTponCTBO, Cxe-
Ma KOTOPOFQ MnokasaHa Ha pu-
cymke. Liudpoeoii kop Beipaba-
ToiBaioT cuerduku DD4—DD7.
MNameHeHne mnx COCTOSIHUIA OCy-
WECTBASOT KHOoNKamu SB1—
SB5. KHonkow SB1 ycraHaeiu-
BalOT CPEOHEeE 3HaqYeHUe Kopaa
8000H. Knonku SB2 v SB3 npea-
HA3HAYEHbI ONS  yBenudeHus
1 YMEHbLLEHUS! KOpa COOTBETCT-
BeHHO. ECny npy 3TOM KHOMKa
SB4 we Haxata (pexvM “Tnas-
HO"), War M3MeHeHuns Koda pa-
BeH 1. Haxatue Ha kHOMKy SB4
BrHoNaeT pexuM “Tpybo”, B KO-
TOPOM KO, UBMEHSETCA C LIAroM
256. KHornkoi SBS ycraHaBnusa-
10T Hynesot kog, (0000H). Takxe
VMIMyNbLC OOHYNEHUS CHETYUKOB
dopmupyeT ouddepeHumnpyio-
was uens R11C1 B MOMEHT
BKJIOMEHVS MUTAHWS.

Haxartvie Ha OfHY U3 KHOMOK
(SB2, SB3) Bui3uiBaeT cpabarbl-
Baxune RS-tpurrepa, cObpaHHO-
ro Ha anementax DD3.1 n DD3.2,
KOTOpbLIM NEPEKNoYaeT Hanpas-
neuwe cyera. Kpome TOrO,
Ha Bbixone anemenra DD3.3 no-
ABNAETCA CUrHaAN  BbICOKOTO
YPOBHS, 13 KOTOPOro ens R4CS5
dopMUpyeT curHan obHynexHus
CYEeTYUKOB MuKpocxeMbl DD1
)19 NEPBOHAYANBHOW YCTAHOBKU
MUHUMASIbHOW HaCTOThbl UMIMYJib-
coB cyera (okono 1,5Tu, ee
MOXHO CKOpPPEKTUPOBaTh Noa-
6opoM peauctopa R3). Ecnut Hu
opHa u3 KHonok (SB2, SB3) He
HaXara, BbLiICOKUM YPOBEHb HA
BbiBOAE 5 Mukpocxembl DD2 3a-
npewaer reHepauuio UMnNynb-
coB. Haxarve Ha kHomnku SB2
wnu SB3 Bbi3bIBAET OTKPbIBaHUE
opHoro ua auogos (VD1 uwnm
VD2), 410, B CBOIO O4epeapb, Npu-
BOOUT K MOSBAEHUIO HU3KOMo
YPOBHS, Pa3peLLaloero reHe-
pauwio. UMnynkChbl C BbIXOAA re-

Hepatopa Ha muxpocxeme DD2 yepes ane-
meHT DD3.4 NOCTYNaloT Ha BXOAbI CHETHU-

koB DD4—DD7. lNpu NBPENCNHEHUU CHET-
yukos DD6, DD7 B pexume "Tpybo”
u DD4—DD7 & pexvme “TnaBHo”™ curHan
HU3KOro YPOBHS C BbIX0Aa NEPEHOCA MVIK-
pocxembl DD7 6nokupyet npoxoxaeHvie
UMNYNbLCOB FEHEPATOPa Ha MUKpOCXeMe
DD2, npeaoTBpatlas ckaukoobpasHoe us-
MEHEHUE BbIXOAHOrO Koaa.

MMnynscol renepatopa DD2 Takxe no-
cTynatot Ha Bxop, CP cuetuuka DD1.2 (Bbi-
Bog 2). Peauctopbl R7—R9 dopmupytot
CTYNEeHYaTO HapacTaoulee HanpsxeHue
(8 cTynenewn), ysenuuusawwee 4acrory
reHeparopa DD2 npumepHo po 15Ty
(MOXHO CKOPPEKTUPOBaTh NOAGOPOM pe-
aucropa R1).

Mocne nocrtynneHus 64 vMNynbCoOB
cueTuukm Mukpocxemol DD1 6noxkupyroTcs
BbICOKUM YPOBHEM Ha Bbixoge 4 (suiBog 13
DD1.2), u ecnv HaxaTyio O 3TOro OgHY 13
kHonok (SB2, SB3) npoponxatb Yoepxu-

BaTb, TO NEPEKNIOHEHVE
cuetumkoB DD4—DD7 6y-

K Bbll

+5 6Bz | Cpeanee” 12 [ |8vi8 16001, 005 ba by AT MPOMCXOMMTE C Mak-
ctab |« SB1 RS RE 2% A %\ SB5"0"  poa CUManbHOM 4acToTon re-
o w00k ¢l VY] 100k 5 Heparopa DD2. OpHako
S B2 PICT2| |4 npu  KpPaTKOBPEMEHHOM
»_1 DO3 1 15| D0 ornyckaHuut KHOMKW NPO-
I Hj g 8], o o[l py Vsonper obHyneHue cyert-
U YukoB MukpocxemMbl DD1,
Keeis 3007 g 4% w o  NOCRe 4ero nepeknove-
C20Tm IR Hue cuyeTumkos DD4—DD7
’—‘{ sB3 ™ i3 — (8 HAYHETCS C MUHUMASBHON
’_*‘i 2 & In 4aCTOThl, 4TO COENAHO ONs
TOYHOW YCTAHOBKU BbIXOA-
rR2 [, C3 100 Mk x DD32 HOFO KOpa. ﬂmon vD3
10k [’ *16 B npenHasHayeH 4§ nog-
Vo1 8 [EPXAHUR  HAMNPSHXEHUS
- o] & 10 I BbICOKOIO YPOBHS! Ha Bbi-
V‘B‘Z i soae 9 Mukpocxembl DD2,
DD3 3 c Tak KaKk B MOMEHT 610Kku-
| p— o 12 11 o D5 POBKUM MyiaaVMe Paspsobl
C53300 KS61IA7 : g a4 o6 CHETYUKOB  MUKPOCXEMBI
R4 10K 95 DD1 HaxopsTCs B HYNEBOM
VD1, VD2, VD4 1~ 8|2 e p7  COCTOSHMA. . i
KO521A ,_1%01 B pexume “lnasHo
—<1D2| MUHVUMASbHBI JBOUYHBIN
DD1 KS61ME10 »—1%04 = koA cHeTunkoB DD4—DD7
DD11 "MnasHo” —D8 P pasen O0000H, makcu-
1 SsSB4 ManbHbln — OFFFFH. B pe-
7 [CENICT2 I IE‘ : R13\\22 * xume “Tpybo” MUHUMANb-
R . . HBIV OBOWHHBIN KOL MOXET
N 6 Mpy6o L DDé 6uTh B wHTEpBane oT
cP 8 Y PICT2| |g 0000H po O0FFH, a Makcu-
r R7 220« w1 |1 D8  manbHbit — ot OFFOOH no
_C_ o[ D9 OFFFFH B 3aBUCMMOCTY OT
DD12 RE 110 k 10 TOrO, B KGKOM COCTOSIHUM
10 cp leT2| 111 ' 19 sl |44 pi0 HaxomunMchb  CHETHMKU
o] o R956« — R 5 Mnaawvx paspsoos (DD4,
CN 2 ‘ 4l 8=—=D11 DD5) ¢dopmuposarens
15? Pici ~ . [BOWYHOFO KOAA B MOMEHT
kg Haxatus Ha KHonky SB4.
VD3 [1312 Peauctop R13 npeport-
BpalaeT "KoOHPNUKT" Bbl-
LDD? KP1561IT1 X0[a MEPEHOCa CHETUMKA
Nee| G DD3 4 DDS npu Haxartum Ha

5 bE 6 KHONKY SB4
F— G fle1els 15 ! p12 LLlecTHaALATUPA3PSD-
1 =1 2] c 1 L afuarupaspan
7 o 2f1 =13 HBIl OBOVNHLIN KO, C BbI-
el U X0[a yCTpPOWMCTBA MOXeT

6 < Vsl lawp1a g
c1 9 biTb NOAAH Ha BXOP, LLIECT-
’-t‘ 7ic2 R10100 R 2 HaauaTvpaspaaHoro LIAMN
c4 l—_ vD4 N J—1  |Bf—D15 - :
047 e 3 -l BbIXO[IHOW CUrHan KOTOpo-
- ' cl 120y ro, HanNpuMep, ynpaenset
8 R3 R11 100 k »—1%04 —; reHepaTopoM CUHTE3aTo-
h 1Ry P pa 4acToThl. YCTPOWCTBO
34 Kewe 7 DD3, He TpebyeT HanaxuBaHus.
K SB1, C1 --— - DD4-DD7 KS6MET

suiB 8 DD1, DD2, DD4-DD7

Pepnakrop —~ M. Escukos
rpagwka — M Escuxos
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NPUKNAOHARA SNEKTPOHUKA

Ten. 208-28-38

Mpuem crarteir: mall@radio.ru
Bonpocesi: consuit@radio.ru

PAAUO Ne 11, 2006

Perynupyembiii BbINpSMUTENb

ANd NTMTaHNA 3INeKTpoasum rarenem
3. MYPALOXAHSIH, 3. MWJINNOCSH, r. EpesaH, ApmeHnus

OcHOBHOE HB3HavYeHWe npefnaraeMoro asTopamMu perynupyemo-
ro BLINPSMUTENSI CETEBOTO HANPSIXEeHNST — MATAHNE KONINEKTOPHOIO
anexTpoasurarenss NOCTOSSHHOIO ToKa. OH He3aMeHUM M [N NUTa-
HHUSI aCUHXPOHHOrO, B TOM YMCJle Tpex@da3Horo 3nexrpogsurarens
nepeMeHHOro Toka, NOAK/II0YEeHHOI 0 Yepe3 uHBepTop, obecneynsa-
oW COrNacoBaHHOE U3MEHEHNE YaCTOTbl M aMITJINTYAbI HANPSKEe-
HMS Ha OBMOTKax ABUraTess (a 3Ha4YNT, U YaCcTOThI BpaLEHNN ero Ba-
na) npu perynuposke NUTAIOLWEro NOCTOSHHOIO HanpspkeHusi. Bbi-
npsmutens obecneynsaeT nNnasHbik 6€3 3HAYNTENBHOIO NMYCKOBOIO
TOKa 3anycK ABurarens, sawyujeH oT NeperpysKu no Toky U NnasHo
CaMO0aoCCTaHaBINBAETCS MOCJIe YCTPaHEHNs] NPUYNHLI NEPErPy3Ky.

Onwcueaemuﬁ nanee yHuUBEpCanbHbIN
TPUHUCTOPHLIM YNPaBNAeMbIA BbINPsi-
mutens (YTYB), N0 MHeHWIO aBTOpOB, Bbl-
roAHO OT/NHAETCA OT M3BECTHbIX paHee
NIOOUTENBCKUX KOHCTPYKUMIA. M3roTosneH-
Hbi o6pa3ey YTYB mouwHocteio 1,2 kBT
yCMNewHO UCNbITaH Ha CTaHKax Kak C aCuH-
XPOHHLIMW 3NEKTPOABUraTeENS MU, Tak U C
npuraTensiMm NOCTOSIHHOTO TOKA.

r0a 3Ty pPONb MCNONHAET WHOYKTUBHOCTL
paccesitina TpaHcgopmaropa [5].
Hanuune konaeHcatopa 6onbLIon em-
KOCTM Ha BbIXOAE BbINPAMUTENR NPUBOLUT
K NOSBNEHNIO HEQOTYCTUMBIX NO aMNNTY-
e MNynbLCOB TOKa NpW ero Nycke, a 310
penaet heobxoguMbiMK cneuvanbHbie me-
pul N0 MX yMeHblleHuio. HO OCHOBHas,
NO MHEHWIO aBTOPOB, NPUYMHa BECbMa Of -

HOE 3Ha4YeHne CEeTEeBOro HaNPAXeHNA NPo-
BONMXaeT HapacTaTbh U KOHAEHCATOP Gusb-
Tpa 3apaAXKaeTca 0 aMNNMTYAHOTO 3Ha4e-
HUR HANPSXEHNA CeTU (Ha NPakTuKe — He-
MHOTO MEHbLLE 32 CHET NOTEPL B 3N1EMEH-
Tax BLINPAMUTENSA).

ToNLKo NPy OTKPbLIBAHUM TPUHUCTOPOB
Ha HUCXOASLLEA BETBU NONYBONHbI CUHY-
coupsl {90°<a<180°) BLIxOAHOE Hanpsxe-
HWE CTAHOBUTCA ynpaenfemMbiM, 6nm3kvm
K MrHOBEHHOMY 3Ha4YeHuni0 BXOOHOIO ne-
PEMEHHOTO B MOMEHT OTKPbIBaHUA TPUHU-
cTopa. B 3TOM pexume pamMTensHOCTL UM-
NyNbLCOB TOKa "A03apsanku” KoHpeHcaTopa
¢unsTpa He npeBbiwaeT 2...3 MC.

Momumo HeobxoaMMOCTU Orpanude-
HUA TOKa 3apApKN KOHpeHcaTopa npu
BKJIONEHUM, ONRK BbINPSMUTBNEN, Npea-
HA3HAYEHHLIX LA NPUMEHEHVA B 3NBKT-
pPONPMBOAAX C ABUIaTENAMU NOCTOAHHOIO
1 NEPEMEHHOTO TOKa, XapaKTepHb 3HaYN-
TenbHble Neperpy3kn B NYCKOBbLIX PeXu-
Max KaK aCUHXPOHHBIX Asurarenen (natu-
ceMukpaTHbie), Tak U gBUratenen NocTo-
siHHOTO Toka (10—15-kpatHble) [8]. B no-
BTOPHO-KPaTKOBPEMEHHbIX pexumax pa-
60TLl gBUraTeneil Ans NPOANIEHMA CPOKa
nx cnyx6bl, a Takke cpoka cnyx6bl kommy-
TauMOHHOW annapaTypbl CTAHOBUTCH aKTy-
anbHOM Npobnema COBMECTHOrO GeCKOH-
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DA e
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VD7.1 T112A05 LM393N
o o, Fnzs ¥ 2105 oy S
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I —= 1 MK X +
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Pwc. 1

Cxema YTYB unsobpaxena Ha puc. 1
OnncaHwe ero ycTpoWwcTBa v MNpuHUMNG
paboTbl NPoBEOBM C Y4E€TOM crneundukm
HEKOTOPbIX TEXHUHECKUX PELLEHVA U He-
o06xoouMoCcTK noscHeHun npy Bbibope
3NEMEHTOB M pacyeTe pPexumoB paboTsl
OTAENLHbIX Y3N0B.

CobCTBEHHO yNpaBNsieMBI BLINPAMA-
Tenb YTYB npepctaenser cobov opHodas-
HbI MOCT 13 gyopos VD5, VD6 v TpuHKC-
Topoe VS1, VS2 cO crnaxvBalolLmmM KOH-
neHcaTtopom C8. Kak M3secTHO, Takue Bbi-
npsmuTenm oBbiyHO cTposit nubo eoobLue
6e3 ¢uneTpa (Npy pabote Ha aKTMBHYIO
MM aKTUBHO-VHBYKTUBHYIO HarpyaKky, CM.,
Hanpumep, [1—3]), nmbo ¢ dunsTpoMm, Ha-
YUHAKLMMCA C MHOYKTMBHOCTKM [4]. NHO-

PaHNYEHHOTO NPaKTUYECKOro NpuMeHe-
HUS YpaBNsieMbiX BLINPAMUTENEN C eMKO-
CTHbIM QUNLTPOM — Manou3y4eHHOCTb
3TOro BapmaHTa ¢ y4eToM 6onbLimx otnu-
yui B pexumax paborbl 1 0COBEHHOCTAX
yNpaBieHus TPUHMCTOPaMM.

Npadpmk 3aBMCUMOCTH BBIXOOHOTO Ha-
npsxerus U ynpasnsemoro TpMHUCTOPHO-
0 BbINPAMUTENA CETEBOTO HarnpaXeHus
220 B ot yrna 3a4ep>XKu OTKPbiBaHUA Tpu-
HUCTOPOB o M3o6paxeH Ha puc. 2. Oka-
3bIBaETCA, NPV BMKOCTHOM punbTpe Takoin
BLINPSIMUTENDL HEYNPaB/IsEeM Ha BOCXOAS-
e BeTBM CUHyCcOupbl, COOTBETCTBYIO-
e 3Ha4YeHWAM yrna 3aJBpPXKU meHee
90°. [eicTBUTENLHO, B TakOW cuTyauum
nocne OTKPLIBaHUA TPUHNUCTOPA MIHOBEH-

TAKTHOTO NYCKa N OCTAHOBKU MCTONHMKA
NUTaHVA 1 Aeuratens, u Npyu atom — 6e3
nepexoaHbIX 3KCTPaTOKOB.

B atux ycnoeusix Beibop ans YTYB yn-
PaB/IREMOrO BLINPAMUTENS C €MKOCTHLIM
GUNLTPOM, Ha NEPBLIA B3MNAL, KAXETCA
HepocTaToO4HO 06OCHOBaHHbIM. HO, BO-
nepBbIX, 3TO No3sBonseT obonTuct 6es Ta-
XEeNoro M CNOXHOMO ANR U3TOTOB/IEHUA
B AOMaLLHKX YCNOBUSX ApOCccens ¢punsrpa.
Bo-BTOpbLIX, TONLKO Takow BbINPAMUTENL
cnocobeH obecneynTb MakCUMaNbHOE Bbl-
xopHoe HanpsixeHue okono 300 B npu nu-
TaHMn OT opHogasHon cetm 220 B Ges
npymMmeHeHns Tparchopmatopa [3]. B-Tpe-
TbUX, KOHOEHCATOP Ha BLIXOLE BbINPAMU-
Tensa obsizaTeneH BO BCex Cnyyasx paboTbl



WHBEPTOPA HA HArpy3Ky C MHAYKTUBHOMN pe-
aKumen, KakoW FABNAETCS ACUHXPOHHBIN
[aBuratTens. JTOT KOHAEHCATOP CNyXuT
NPUEMHNKOM BO3BPATHOM 3HEPIrnm B peKy-
nepaTMBHbIX pexumax paboTul Asuratens
M NOA3BASET ONACHBIE BLIGPOCH! Hanpsxe-
HUS.

Y106bi MONMHOCTHLIO MCMOML30BATL OT-
MeYeHHbIe [JOCTOMHCTEA, B YTYB npuHsThl
Mepbi, CKJIIOHAIOLLMNE ONACHbIE Neperpys-
K# CAMOrO YCTPOWCTBA 1 ABUraTensi B Ne-
pexoaMbix pexumax. Mo3aTomy 3aTpoHy-
Tbi€ B HACTORALLEIN CTaTbe NpoBnemMb: 1 No-
Ny4YeHHbiE Pe3ynsTaTthi MOryT NpeacTas-
NHTb ONPEAENEHHbIN MHTEPEC HE TONBLKO
ans paguonioburenen, HO u AnNa cneuva-
SMCTOB CUINOBOW 3MEKTPOHNKN.

Ho sepHemcs k puc. 1. Avoas VD5 u
VD6, BxofsiuMe B COCTaB ynpaensiemoro
BbinpAMUTENs, 06pa3yioT € AMOAHON
c6opkon VD7 AONOAHUTENbHLIA BbINPH-
MUTENbLHbIA MOCT, BbIXOZIHOE NYNLCUPYIO-
Lwee HanpsiXeHne KOTOPOoro (CO CPEeAHNM
3HaveHnem oxkono 200 B) npeanasHave-
HO Ans nuTanms o6MOTKM BO30YXaeHns
ABUraTensi NOCTOAHHOMO ToKa. UM xe ve-
pe3 pesuctopbi RS n R6 nutaetcs ysen
ynpaenewus YTYB. Kongencatop C2 He
TORLKO NOAABASET NOMEXH, HO N 3aium-
waet TpuHmncTopb VS1, VS2 ot camonpo-
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N3BOSILHOIO OTKPLIBAHUS, YMEHbLLASA CKO-
POCTN HAPACTaHNA NPUNOXEHHOMO K HUM
HaNPsXXeHUs B MOMEHT NOAKNIOYEHNS
YTYB k ceTn. 3170 NO3BOMAET NCNOSIL3O-
BaTb HEAOPOFME TPUHNUCTOPLI Gonee HN3-
KOro MO AONYCTUMOI CKOPOCTU N3MEHE-
HUS HaNPsXXEeHUs Kiacca.

Kak n B perynsitope [1], TpuHmncTOpamm
VS1 n VS2 ynpaenser obwwid curHan co
BTOPVHHOW OBMOTKM MMMYABLCHOIO TPAHC-
dopmMatopa T1, HO yepe3 obn3aTentHbie
peaucTopbi R8 n RY, orpannumsaiouive
TOK YNPaBNSIOWUX INEKTPOAOB.

Hanpsxenvne nutanusi 6noka ynpasne-
Hus cTabnnu3npoBaHo Ha ypoene 24 B no-
CNEefoBaTENLHO BKNIONEHHBIMKM cTabunu-
Tpowamm VD2, VD3 n ceetoanoaom HL1.
Avoa VD1 npepotepawiaet paspsiiky
crnaxueaowero kongexncatopa C1 npwm
MFHOBEHHDBIX 3HAYEHUSIX HANPSXEHMs Ha
BbIXOZ€ BCMOMOFATEfIbHOrO BbiNPMUTENS
meHee cTabunn3npoBaHHOIO.

MMNynLCbi, BO3HUKAIOLIME HA adope
anoaa VD1 B MOMEHTBE Nepexoaia ceteso-
ro HanpPs>KEHUs Yepe3 HOMb, 3anycKaloT
reHepaTop NMNoo6pPasHOro Hanpskenus
Ha komnapartope DA1.1. CkopocTe Hapac-

TaHWsA HaNPSXXEHUA Ha BbIXOAE FeHeparTo-
pa onpepensieTca NapaMeTpamun uenu
R7C3.

Komnapatop DA1.2 cpasHmBaeT Nuso-
obpasHoe HanNpsXXeHNe C HacTblo BbiXOA-
Horo Hanpsixenns YTYB. Beixoa koMnapa-
Topa DA1.2 coeavnen ¢ ¢opmmposare-
nem ynpasnsiowmux MMNYNLCOB Ha TPAH3N-
cTope VT3. MTENLHOCTE 3THUX MMNYfb-
COB 3aBUCMUT OT MNOCTOAHHON BpEMeHU
b depenumpytoweit uenn C7R19, a 3a-
[EPXKa OTHOCUTESBHO Hajana nonynepu-
ofa CeTeBoro Hanpsxkewus Tem Gonelue,
yem Gonblue Tok B nenu R12R13HL2. Ta-
kM 06pa3oM, YMNpaensembiin BbiNpAMn-
TenbL oxsayen oGpaTHOM CBA3LIO, cTabunu-
3UPYIOLLEl ero BbIXOAHOE HaMNpshKeHne Ha
331aHHOM YPOBHE.

O6paTuTe BHMMAHUE, NTO yCuUIMTeSb
curnana owmbkm Ha TpaHaucTope VT2 ebi-
NONHEH HETPaAMUMOHHBIM 0Opasom no
cxeme ¢ obuwein 6a3oin, Ha kOTOPYIo NoAa-~
Ho 06pa3uLoBoe HanpsbkeHne okono 5,5 B,
cHMMaemMoe C Pe3nCTUBHOFO Aenutens
R10R11. Pe3auctop R14 nxonaericarop C6
06ecneymnsaloT AMHAMMUYECKYIO YCTON4YM-
BOCTL Npouecca cTabmnnuaaumm BuiXOAHO-
FO HANPSXXEeRUS.

Moka HanpsXXeHMe Ha HeUHBEPTUPYIO-
wem exone komnapartopa DA1.2 Gonblue
MFHOBEHHOFO 3HaueHusi NUNoobpas3Horo
HaNPSHXEHNS HA €70 MHBEPTUPYIOLLIEM BXO-
e, Ha BbIXOAE KOMMNapaTopa yCTaHOBNeH
BbICOKMIA ypOBEHL, a koHaeHcaTop C7 pas-
psxen. CneaosartensHo, TpansmcTop VT3
3aKPLIT, HANPSXKEHNE HA NEepBUNHOW 06-
moTke TpaHcpopmatopa T1 OTCyTCTBYET,
TpvHncTopbl VS1 n VS2 3akpbithl. B Mo-
MEHT, KOF1a HaNpPsXXEHNe Ha UHBEPTUPYIO-
LEeM BXOfIE€ KOMMNapaTopa CTaHeT GonsLue,
4YEeM Ha HEWHBEPTUPYIOLLEM, COCTOsIHWE
KxoMnNapaTopa W3MEHUTCSH, €rO BbIXOAHON
YPOBEHb CTAHET HU3KMM WU 3aPSAAHLIA TOK
xoHaencatopa C7 Ha HexoTopoe Bpemsi
oTkpoeT TpaHaucTop VT3. Ha eTopuuHomn
obmoTke TpavcdopmaTtopa GyaeT cgop-
MUPOBAH VUMMYSMLC ANUTENBLHOCTLIO NpU-
6am3nTenbHo 35 MKC M amnnutyaoin 7 B.
3TOT MMYANLC OTKPOET TOT M3 TPUHNCTO-
pOB, HanpsiXeHWe Ha aHofAe KOTopPOoro
B I2HHBI MOMEHT NONOXUTENEHO CTHOCU-
TENbLHO KaToAaa.

B Hauane kaxaoro nonynepuoaa cete-
BOrO Hanpshxenns koHaencatop C7 pas-
psxaeTtcs uYepes pesuctopbl R16, R18,
R19. ®opmMupoBaHuIo KpyTOro nepenana
ypoBHSI Ha Bbixoe komnapartopa DA1.2
cnoco6eTeyeT NofioxXuTensHas obpaTHas
ces3b yepes pe3nctop R17. Oxa Takxe yc-
TpansieT “apebesr” npu nepexsoueHun
xoMnaparopa.

Koraa B KOHLE MMMynbCa TPaH3UCTop
VT3 3akpbiBaeTcs, Ha nepsnyHoi obmoTke
TpanchopmaTopa NOSIBNSETCH OTpuua-
TenbHbIA BLIGPOC, amMnAMTYAa KOTOPOro
paBHa NPAMOMY NAAEHMIO HANPSXKXEHUS HA
navoae VD8, yepes KOTOPbIA TeHeT TOK pas-
marHnumBanns TpaMmcopmartopa. Mpu
WMEIOLWEMCSH OTHOLLIEHUN Nepuofaa NOBTO-
PEHUS UMNYALCOB K MX ANMTENBHOCTK 3TO-
rO BMOfIHE IOCTATONHO ANS NOSNHOFo Pas-
MarHMYMBaHusi MarHUTONPOBOAA TPaMC-
¢opmaTopa B Nay3ax MeXay MMNyLCamn.

BbixoaHoe Hanpsixenne YTYB perynn-
PYIOT NEPEMEHHBIM pE3NCTOPOM R12 B MH-
Tepeane ot 50 Ao 275...300 B. Ecrm, Ha-
npUMep, YMEHbLINTL BBEIEHHOE CONpo-
TUBNEHNE 3TOr0 PEe3nCcTopa, HanpsXxeHne
Ha HEMHBEPTUPYIOLEM BXOAE KOMMNApaTo-

pa DA1.2 ysenununtcs. ONHOBPEMEHHO
YBEANYMTCH N HANPSHXKEHNE Ha aMmuTTEpe
TpanancTopa VT2, 4To NPUBEOET K YyMEHb-
LUEHWIO €ro KOMINEKTOPHOIo TOKa WU eLe
6onblue YBEMMUMT HaNps>KeHne Ha Bxoae
xomnapaTopa. Pesynsratom Gyner Gonee
nosHee MNepeknioveHne Komnaparopa,
yBefnindeHne 3a4epXKn MMNYnbLCoB, OT-
KPLIBAIOLMX TPUHUCTOPBI, U CHUXEHWUE
BbIXOZIHOMO HAaNPSXeHNA BouiNpAMUTENS.
Mpn HEXOTOPOM €ro 3HaYEHUKN, MEeHbLLIEM
NPEXHEro, PAaBHOBECUE BOCCTAHOBUTCS.

Ananornunbiv 06pasom Npy Hen3me-
HOM CONPOTMB/IEHUN NEPEMEHHONO Pe3n-
cTtopa R12 npomcxoavT KOMNEHCALMs YX0-
[10B BbIXOAHOrO HANPSXEHWUS, BbI3BAHHbIX
N3MEHEHUSIMWN TOKa Harpy3ky uam Hanps-
XEHNS B NUTAIOLLEA CETU.

Baxnoe ans HOpManbHOro GyHKLMOHN-
POBaHUA YCTPOMCTBA 3HAYEHNE MMEET OF-
paHnueHne MHTEepBana M3MEHEHWI yrma
3a0EePXKN BKJIIOYEHMS) TPUHNCTOPOB TOSMb-
KO pabounM Y4aCTKOM XapaKTeprucT1Ku pe-
ryNMpPoBanus BeiNpsimuTens: (CM. puc. 2).
370 pocTuraeTcs BLIGOPOM TaKMX HOMUHA-
noe anementos R7 v C3, Npu KOTOPbIX
amnnuTyaa NunoobpasHoro HanpsXkeHus
Ha MHBEPTMPYIOLLEM BXOe xomnapaTtopa
DA1.2 pasna 10...11 B Tak kaxk Hanpsxe-
HME HA €r0 WHBEPTUPYIOLWLEM BXoAe npw
NIoBbIX YCNIOBMAX HE MOXET CTaTb MEHbLUE
5,5 B (Hanpsxenns Ha 6ase TpaHaucTopa
VT2), MuHMManbHan 3aAepxKa OTKpbLIBalo-
LWMX TPMHUCTOPBI MMNYNLCOB — Nprbnn-
3UTENLHO NOMOBUHA ANUTENBHOCTU NOSAY-
nepuoia CETEBOrO HANpSXXEHUs,, HTO
1 TpebyeTCs ANs NCKIoHennst Hepaboyero
Y4ACTKA XapaKTepUCTHKI PErYNIMPOBaHUS.

PaccmoTpuM Teneps NPOLIECCHI, NPOo-~
UCXOAAILME B MYCKOBBIX U NEPEXOOHbIX Pe-
»mmax paboTst YTYB 1 ero varpy3ku. Cne-
AyeT OTMETUTL, NTO LUMPOKO PACNPOCTPa-
HEHHbIE CEeroflH MEeTO/Ibl MNABHOro Un
MSAFKOro Nycka NPuUroAnbl, Kax npaswno,
MWL ANS UMNYALCHBIX CTabMNM3aTopos
n npeobpasosarenein nanpsxenns c LC-
GunLTPOM Ha Bbixoge. MNpeanoxeHHbin
B [6] meToa xoppeKumn NO WM3BECTHOMY
3aKOHY M3MEHEHWNS 330aI0LLEr0 BO3AENCT-
BUSi NO3BOSISIET U NPY EMKOCTHOM GUNLTPE
OCYLLECTBUTL MNAABHLIN NYCK BLINPAMUTE-
NS, N3MEHEHNE Er0 BbIXOAHOIO HANPsXe-
MM 1 6Ge30NaCHbIA BbIXO/, U3 PEXMMA KO-
POTKOrO 3aMbikanns. Mpn 3TOM yunTbiBa-
€TCH, NTO CTabMNN3aToPbl KOMMNEHCALIMON-
HOro TWNA, B TOM yncne YTYB, otHocsTcA
K CNEASLLMM CUCTEMAM, B KOTOPbIX BbIXOA-
HOW NapamMeTp HENpPepbiBHO CNeflysT 3a
3a0al0WUM  BO3AENCTBUEM, U3MEHSIIO-
WUMCS NO 3apaHee WU3BECTHOMY 3aKOHY.
Takoe Bo3geicTteve 8 YTYB — ob6pasuo-
BOe Hanpsixewve Ha 6aze TpaH3ucTopa
VT2 n amnautyaa NunoobpasHoro Hanps-
»enmns Ha koHaeHcaTope C3, koTopbie, Kak
6yaeT NOKasaHo HWXe, NPY BKIIIOYEHUU
BbINPAMUTENST U3MEHSIIOTCH OT MCXOAHBIX
HYNEBbIX 10 KOHEYHbIX 3HAYEHUI IMHENHO
N CUHXPOHHO.

C yueTOM cneumdpukn BLINPSIMUTENS
C €MKOCTHBIM (UALTPOM OFOBOPEHHLIE
B [6] ycnoBmus nnaBHOrO Nycka CBOAATCSH
K Tpe6oBaHuio, Y4TOObI BpEMS HapacTaHus
06pasuoBOro HaNPSXXEHUs U aMNAUTYAb
Nnnoo6pas3Horo Hanpsxkenns Obino BO
MHOFO pa3 60nbLUEe NOCTOAHHON BPEMEHN
nepexofiibix NPOLEeccoB B cucTeme
YTYB—pasuratens. Mpu He cnuikom 6on.-
woih eMKocTn koWaeHcatopa C8 3ty no-
CTOSIHHYIO BPEMEHW MOXHO NPUHATL PaB-
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NPUKNAOHAR SNEKTPOHUKA

Ten. 208-28-38

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

PAAMO Ne 11, 2008

Hovt 0,5 ¢. Bpemst HapacTanmns 3a4atoLmx
BO3OENCTBUIA B paccMarpnsaemMom YcCT-
poncree

ty, - R6C4—2C -
Up -Uc
=130 10% 220-10°° 24 _39¢
200 - 24

roe U, — HanpsXeHne Ha BLIXOLE BCNOMO-
ravensHoro suinpsiMurens; Uc — ycraHo-
BUBLLEECH 3HAYEHNE HANPAXKEHNA HA KOH-
nencartope C4. Mpn neobxoonMocTu yee-
NNNUTE WM YMEHBLLUTE BPEMSA Nycka ae-
nartb 3TO NyHilE BCETO N3MEHEHVEM EMKO-
CTW YNOMSIHYTOIO KOHAEHcaTopa.

[Lns nycka n ocraHoskun YTYB npeanyc-
MOTPEHLI e BO3MOXHOCTW. [lepsas —
nyTeM NOAAYYN 1 CHATUS HANPSXEHUS CETU
(sbIKNtO4aTene SA1 pa3soMKHYT U OTCYT-
CTBYET), BTOPaA — € NOMOLUbLIO BBIKNOHA-
vens SA1. Mpu 3aMKHYTOM NONOXEHUN BbI-
KnoNaTtens 1 Hanuaum Ha exope YTYB ce-
TEBOro Hanpsxenus pabortaer TONbKO
BCNOMOrare/bHbi BbINPSMUTEN, O 4Y4EM
curvanuaupyeT csevoguop HL1. Hanps-
xeHve Ha koHpeHcarope C4 6nnsko K Hy-
0. TaK KaK OH 3atlYHTUPOBaH HU3KOOM-
HeIM peauctopom R4. Tlo aton npuuunHe
reHeparop NWIooBpasHOro HarnpsxeHun
ve pabovaer. a TpaHaucTop VT2 3akpblv
OTPVLATENBHBIM OTHOCUTENIBHO 3MUTTEPa
HanpsaxeHvem Ha Hasze. Hanpsaxexve Ha
HEMHBEPTUPYIOLWLEM BXOAE KOMNaparopa
B 3TOM COCTOaHUM Bonbiue, 4EM Ha HBEpP-
TYPYIOLIEM, U YPOBEHL HANPSXEHUN Ha
BLIXOLE KOMNapaTtopa — BbicoKuiA. OT-
KpHIBAKOLE UMNYNbCHI Ha YNPABNAOLLNX
anekTpoaax TPWHUCTOPOB OTCYTCTBYIOT,
HanpsXeHWe Ha BLIXOAE YMNpasnsiemMoro
BHNPAMUTENA PABHO HY 0.

C MOMEHTa pa3MblkaHUS KOHTAKTOB
suikntodarens SA1 HayvHaerTcs 3apspka
xongeHcartopa C4 Tokom okono 1,5 MA ve-
pe3 peanctop R6. Hanpsxexne Ha KOH-
LleHCarope NMHEWHO HapacTaeT npubnun-
autenbHo po 25 B (24 B nmoc nagexHve
HanpsXeHus Ha OTKPbIBWEMCS Avone
VD4). OpHOBpPEMEHHO HapacTatoT amnin-
Tyna nunoobpasHblX UMNYNLCOB Ha WH-
BEPTUPYIOLLIEM BXOAE KOMNapatopa DA1.2
1 Hanpsxenue Ha 6ase Tpananctopa V2.

Kak TONbKO amMnnntypa wumnynbcos
npesbicut 1,75 B (Hanpsxexnve, nocTyna-
10LLIEE HA HENHBEPTUPYIOLLNIA BXOM KOMNA-
patopa DA1.2 co ceevogvopa HL1), Ha-
HETCH reHepauns UMNYNLCOB, OTKPLIBAO-
WX TPVHUCTOPLI, NPU4EM Yron ux 3a-
nepxkn OyneT yMeHbllaTeCs, HavnHan
C MakcumansHoro 3Havenus 180°. B pe-
3y/LTATE HanpPsXeHne Ha BLIXOAE perynn-
pyeMoro seinpaMuTtens 3a 3...4 € Hapac-
Taev, COrnacHo PerynpoBOYHON KPUBOWN
(CM. puC. 2), OT HyNs OO 3HayeHus, ycTa-
HOBMIEHHOFO MEPEMEHHLIM PE3NCTOPOM
R12.

MpakTU4eckn No TakoMy Xe 3aKOHY
YBE/IMHUBAIOTCA TOK HArPy3Ku 1 amMnnunry-
0@ MNY/bCOB BXOAHOTO TOKa BeINpAMUTE-
ns. Hanpumep, Npw nutasnn T YTYB ngu-
rarens noctosHHoro voka FMBC33H moul-
HoCTHO 1.1 kBT €ro Tok B TedeHne 3 € no-
cne BKNNEHNs pasHomepHo 6e3 sriBpo-
COB HapacTaeT 0 yCTaHOBMBLLIEroCs 3Ha-
yeHun 5 A. Mpu nuTasnn TOro Xe asurare-
N8 OF OBLINHOTO BLINPAMUTENS NYCKOBOMN
Tok pocturaey 40...50 A.

B YTYB npenycMOTpeHa 3aujuta ot ne-
perpysku no Toky. OHa CNyXuT 8 OCHOB-
HOM AnS NPEenoTBpaLieHns BbiIXOAa u3
CTPOs 3NEMEHTOB CaMOro BbINPSIMUTENS.
NCNONHUTENLHBLIE 3NEMEHTHI B A2HHOM
cny4ae — TPUHUCTOPHI, & OHU HE MOTYT 3a-
KpBITECS focTaroqHo BeicTpo, YTobbl 3a-
LNUTUTL, HANPUMEP, MOLHbIE TPaH3NCTO-
pbl B NOAKNOYEHHOM K BbIXOAY BHINPSMA-
Tens Tpexda3HoM MHBEPTOPE.

Mpu Toke Harpy3kn 6onee 5 A nanexne
HanpsbxeHus Ha peauctope R20 (patuvke
TOKa) CTaHOBUTCH HOCTAaTOMHLIM AJif OT-
kpbiBaHus Tpanauctopa VT1. Tok, Teky-
LW Nepes TPaH3uCTop, YBenMuneaeT na-
fienne Hanpsxenun Ha pesuctope R6.
A 3TO NPUBOAUT K YMEHBLLLIEHNIO aMNnTy-
Al TNo06pasHoro HanNPSHXXEHUs 1 yBenu-
YEHWMIO 3a4EPXKN UMIY/ILCOB, OTKPHIBALO-
LMX TPUHUCTOPLI. HanpsxeHne Ha BbIXO-
[€ BHINPAMUTENS YMEHBLLIAETCA — YCT-
POIACTBO NEPEXOOUT B pexumM cTabunusa-
LM ToKa, NOAAEPXMBAN Ero NMONTU HEN3-
MEHHBLIM AaXe NPY KOPOTKOM 3amblkaHun
narpysku. flocne yCTpaHeHus NpuHuHbl
Neperpy3kn BLIXOAHOE HanpsXEHWE BOC-
CTaHaB/IMBAETCH, NPUYEM MPOLIECC NPOXO-
OUT Tak Xe NNasHo, Kak Npu BKIK4EHUN
YTYB.

O6MoTKM TpaHcdopmaTopa T1 HamoTa-
Hbl Nposoaom MN3B-2 anameTpom 0,15 MM
na koneue K16x10x4,5 us depputa
2000HM. O6MoTka | — 300 BuTKOB, OBMOT-
ka Il — 90. BO3MOXHO NPUMEHEHNE MarHn-
TONPOBOAOB MEHBLLINX UK Bonblunx pas-
MEpPOB, M3rOTOBNIEHHBIX U3 deppuTa apy-
rux mapok (1500HM1, 2000HM1). Fpexae
4YeM M3roTasnmeartb TpaHcopMarop nnun
NpUMEHSTTL TOTOBLIN, cneayeT obssarens-
HO NPOBEPUTHL BHINOJIHEHUE YCTIOBUSI
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roe U, — aMnnuTyga uMnyneca Ha nep-
BuyHOIM 0B6MOTKE TpaHcdopmarTopa, pas-
Has HanNPsXEHUIo NUTaHua popmMuposare-
n§ Unn, B 1, — AAUTENBHOCTL UMNYNLCA,
npw NPEBLILLEHNN KOTOPO MarHMTonpo-
BOA, HacHTUTCH, C; B, n B, — 3navenus
MakcumaneHoin pabovein n octatoyuHomn
nHaykumun, Tn; w, — YUCNO BUTKOB NEpPBNY-
HoM 06MOTKM; S, — nnowladb NONepeqHo-
IO CeuEHVs MarHMTonposoaa, CM’.

NS NPUMEHEHHOrO MarHMToNpPOBOAA
B.,= 0,35 Tn, B, =0,13 Tn. fina rapantmpo-
BaHHOFO WCKJIIONEHUST BO3MOXHOCTU Ha-
ChILLEHVS MarHuTonposoZa TpaHcgopma-
Topa B GOPMYITY HYXHO NOACTABNATL 3Ha-
yeHue t,, Ha 20 % 6onbtuee pakTnHeckon
AAUTENBHOCTU UMNYNLCA, @ OHa, B CBOKO
osepenb, fonxHa e 3...4 pasa npessiware
NacnopTHOE 3HAYEHNE BPEMEHUN BKIOHE-
HUs TpunucTopa (kak npasuno, 10 Mkc
y TpUHUCTOPOB Ha Tok 25...30 A ).

Ecnu yc/ioBuE HE BBINOJIHAETCH, NpK-
LETCA YBENUYUTE YUCNO BUTKOB OBMOTOK
TpaHc¢opmMaropa T1, CoxpaHns HEN3MEH-
HbIM KO3 puumneHT Tpancpopmaumn. bo-
nee nogpobHO MeToauKa pacuyeTa um-
NyNBCHBIX TPaHCPOPMATOPOB U3NOXEHa,
Hanpumep, 8 [71.

Tpuructopel T112-10-5 6e3 kaknx-nn-
60 N3MEHEHWNI B CXEME MOXHO 3aMEHUTH
MOBLIMA APYFUMN C HYXXHBLIMU 3HaYEHNS-
MU [ONYCTUMOro TOKa U HanpsixeHus. Nc-
KIOYEHNE COCTasnsoT Npubopel, HE No-
NycKaloLme Noaady ynpasnsioLlero cur-
Hana Npu OTPULATENEHOM HaMPAXEHUN Ha

aHope, Hanpumep, cepumn KY202. fina va-
KX TPUHUCTOPOB TpebyeTca pacnpenenu-
Tenb YNpaensioumx UMNY/ILCOB Mo Nony-
nepuonam. Ero moxHo cobpate No cxeme,
n3o6paxeHHo Ha puc. 3.
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Tpancgopmarop T2 — moboi ceTesoi
manoMouHbin (poctatouno 1 B-A) ¢ nsy-
M$1 OAMHAKOBEIMN BTOPUYHBEIMU OBMOTKa-
MK Ha Hanpsaxenune 12...15 B. Umnynecel
€0 BTOpU4HON 06MOTKM TpaHcdopmaropa
T1 (cM. puc. 1) B 4aHHOM cry4ae nocryna-
10T Ha YNPaensoLNE 3NEKTPOALI TPUHUC-
TOpOB uYepe3 obLni ToKO3a[ALWA pe-
auncyop R21 n koMmyTatop Ha TPaH3ucTo-
pax VT4, VT5. CurHarnsl, NoaaHHeLe Ha 6a-
3bl 3TUX TPAH3NCTOPOB CO BTOPUHHLIX 06-
MOTOK TpaHcgopmartopa T2, casnposa-
HBl TaK, 4TO NPY NNOCE CETEBOTO Hanps-
XEeHUA Ha aHoae TpyHucTopa VS1 v MuHy-
ce Ha anofe TpuHuctopa VS2 OTKpbIv
TONbKO TpaHaucTtop VT4, a npn npoTneo-
NOJIOXHOM MNONSPHOCTU CETEBOTO HaMps-
»eHuss — TONBKO TpaHaucTop VT5. B pe-
3yMLTaTe OTKPLIBAOLMIA UMIY/ILC NOCTY-
NUT TONBKO Ha TOT TPUHUCTOP, Ha aHoAe
KOTOPOFO B A@HHbI MOMEHT NJTOC OTHOCU-
TENBHO KaToaa.

Yro KacaeTcs npumenenHoro e [5] cno-
coba pacnpeneneHns ynpasisowmx cur-
HanNoB C NMOMOLBIO ONTOPESE NPY NUTaHUN
uenein ynpasnsiowmnx 3NEKTPOA0B aHoA-
HBLIM HanNPSXEHNEM TPUHUCTOPOB, €ro Uc-
none30s8aHne HeuenecoobpasHo 8 ynpas-
NAEMBIX BLINPAMUTENSIX C BLICOKMM Mak-
CUMAnNbHLIM 3HAYEHUEM BbLIXOAHOTO Ha-
NPSXEHVS 1 LWWPOKUM VMHTEPBANOM €70
perynuposanus. Fpu Takom cnocobe mw-
Tepean perynposaxnsa Hen3bexHo CyxeH
N K TOMY XE& MMEETCA ONacHOCTb NPEsbI-
tEHUA AONYCTUMOro ToKa YNpPasnstouivx
3NEKTPOAOB TPUHNCTOPOS.



Y1066t 3baBNTLCH OT TPaHcHOopPMaTo-
poOB, MOXHO yCTaHoeuTL B YTYB BMecTo
0BbIYHBIX TPUHUCTOPOB ONTOTPUHUCTOPbI
cepuin TO125, TO2 n apyrve aHanorvy-
Hbie. Bxaountb nx cnepfyer no cxeme, no-
xasaHHOW Ha puc. 4.

Ovoae 1233 MOXHO 3aMEHWUTbL Opyru-
MW C NOAXOOSLWMMM 3HAUYEHUSIMN fpe-
LNENBHO AOMNYCTMMOTO HMPSXKEHUNA K TOKA.
XenarenbHo BuIGUpaTh Takue, y KOTopbixX
C KOpNycOM COEOMHEH kaTtogd. JT0 Aacr
BO3MOXHOCTb YCTAHOBMTL Kaxaylo napy
aon—TpuHuctop (VD5 — VS1, VD6 —
VS2) Ha ofwmiA TENNOOTBOA, YMEHbLIMB
Taknm 06pa3oM HMCNO M3ONNPOBaHHBLIX
TEennooTBOOOB B yCTpOWcTBE. B aBTOpCKOW
KOHCTPYKLUMM AVMOAHO-TPUHUCTOPHbIE Na-
Pbi YCTAHOBMEHbl Ha OBYCTOPOHHMX peb-
pUCTBIX  TENNOOTBOAAX  pasmepamu
100x40%x30 MM.

Ovoaxyto c6opky K2056 saamexsiT oga
oTaenbHbIX OMOA3 Ha TOK He MeHee
0,5 A 1 ¢ aonycTMbLIM 06paTHLIM Hanps-
xennem 500 B n 6onee. Poccuiickuin aHa-
nor mukpocxeme LM393N — KP1464CA1.

B kaiectee parydvka toka R20 mMoxHo
NPYMEHUTE TPU OOHOBATTHLIX pe3ncTopa
C5-16M conpotuenexnem 0,1 Om, coeon-
HUB WX napannenbHo. KoHpewcatop C8
COCTaBASIOT U3 HETLIPEX-NSITU COeOUHEH-
HbIX NapanenbHO OKCUAHLIX KOHOEHCaTOo-
poB eMkocTeio 680 uim 560 Mk®d Ha Ha-
npsxerne 350 B. O6Luias eMKOCTb Takon
Hatapen KOHOEHCATOPOB — HE MeHee
2700 MxP.

ACHHXPOHHBLIE ABUraTeny NOAKIIIOHAIT
K perynvpyemomy seixogdy YTYB (50...275 B)
yepe3 COOTBETCTRYIOLLME MHBEPTOPHI NO-
CTOSHHOFO HanNpsXeHusi B NepeMeHHoe.
Hanpumep, TpexdasHblii ABUraTesns MOoX-
HO NOAKSIIONUTL HePEe3 MHBEPTOP, ONncaH-
Heil B [8]. Heperynupyembiil BLIXOA, NyJlb-
cvpylowero Hanpsxkenust 200 B 8 aTom
Cny4ae He UCNoNb3yeTCs.

[Buratenn NOCTOSHHOIO TOKa Ha HO-
MuHasbHOe Hanpsbkexnve 220 B noaokno-
YaIOT K perynmpyeMoMy BbixOAy (sIKOpb)
v K HeperynupyeMoMy (o6moTka Bo36yx-
Aenuvs). 31O AaeT BO3MOXHOCTb peryniu-
poBaTh HAcToTy BpallleHus Basna fsurare-
ns 8 npepenax ot 0,2 po 1,25 HoMuHaNb-
HOW. Mpy HEOBXOAMMOCTU MaKCUMATBHYIO
4acTOTY MOXHO YOBOUTL, BK/IONMB NOChe-
fosBatenbHo ¢ 06MOTKOI BO3ByXaeHus
pesncTop, CONPOTUBEHNE KOTOPOro pas-
HO COMPOTUBAEHMIO ATON 06MOTKM (r.),
a MOLLHOCTL He MeHee 15000/r, BT. 4T1o6bt
MMETb BO3MOXHOCTL noabupartb onTu-
ManbHbIA PEXKM paboTe pBurartens, artor
peancTop 06bINHO AENa0T NepeMeHHbIM.

Ecnn HOMMHanNbHOE HanpsXxeHue Ha
o6moTke Bo3ByxaeHus 110 B, ans neknio-
YeHWs pasroHa asurarens Ao OnacHom ya-
CTOTHI NOCNEAOBATENBHO C ATON O6MOTKOM
BKJIIOHAIOT [IBa PE3NCTOPa — NMOCTOSHHBHA
COMPOTUBAEHNEM I, U NEPEMEHHLIA BABOE
6onbLIero conpoTHBAEHUS.

B noburtenbckux ycnosusix asvrarenb
NOCTOAHHOIO TOKa MOXHO MUTaTh He TOMb-
KO MNOCTOSIHHEIM, HO W NYNbCUPYIOLLUM Ha-
npsixeHnem. OcobeHHo, ecnu OH 3kcrnya-
TUPYETCS C CyLLECTBEHHO! MEXaHNHECKOM
HEOOrPy3KO B NOBTOPHO-KPATKOBPEMEH-
HOM pexumme. B nogobHom cny4ae B8 YTYB
MOXHO HE yCTaHaBnueaTb JOPOrow v rpo-
MO3aKMI KoHAeHcatop C8. Makcumanb-
HOE BLIXOAHOE HAMPsSKEHUE CHU3NTCSH
npubnuautensHo A0 200 B, HO 3TO MOXHO
CKOMINEHCUPOBaTh M3MEHEHUEM TOKa B

obmMoTKe BO3byxaeHns oeurarensi, noao-
6paB BKAOYEHHBIA NOCNenoBaTensHo
¢ aToit 06MoTKON peauctop. H4T1obbl pac-
LIMPUTE UHTEPBAS PerynmpoBaHns BuiX04-
HOMO HanNpPsSHKEHWS!, CHSIB HEHYXHbIA B fiaH-
HOM Criyqae 3anpeT Ha PeryimpoBky Ha-
NpsiXeHns Ha BOCXOAALLEN BETBU CUHYCO-
WObl, PEKOMEHIOYETCS YMEHBLIUTE HOMM-
Han peancropa R7 1o 100 kOm.

Kak n3secTHO, Npn o6puiBe Lenu BO3- |
6y>x/aeHus YacToTa BpalleHus Basna asura-
Tens NOCTOSIHHONO TOKa HEOrpaHU4eHHO
pacTeT (OBurartens uoer “BpasHoc”). He-
6onbLioe yenoxHenune YTYB noa3sonvr na-
6exartb Takoro pexmuma. Cxema yana 3a-
WuTL! NokasaHa Ha puc. 5. Conpotuene-
Hme (B omax) peauctopa R29, cnyxaiuero
[aT4MKOM TOKa BO36yxaeHus, BuibupaloT

i

S B At R R RN T AT

R27 22«

K SA1, R4, ¥

KC1(+) konnekTopy VT1

UUCAEHHO PEBHBIM HOMMHANLHOMY TOKY (i
B 3TOI Lenu (B amnepax). Nopbopkon pe- i
anctopa R28 nobusatotes, 4To6kl NpY TO- i
ke Bo3byxaeHus 6onee 35 % HOMUHANb-
HOro TpaH3ancTop VT6 6bin 3aKpbIT. ]

MNPy MEHBLLEM 3HAYEHUN UMK OTCYTCT- i
Bvn Toka BO3ByxaeHus TpaHamcTop VT6 i
6yneT OTKPLIT, 4TO 3KBUBANEHTHO 3aMblKa-
HMIO KOHTAKTOB BhIKAloHaTens SA1, u 3a- g
6nokmpyer paboTy YTYB. HanpsixeHue ra '
SKOpE ABUraTesns NOHU3UTCS [0 HyIIs 1 He
BOCCTAHOBMTCS, MOKa He MoTeYeT TOK B 06- |
MOTKE BO3OYXAeHUs.

OueBNOHO, HTO Harpy3kown YTYB MoryT -,
6bLiTb HE TOMLKO 3NEKTPoABuratTeny,
HO W pyrue ycTpoicTBa caMoro pasnuu- ;
HOMO Ha3Ha4YeHUs N MOLLHOCTK (NP COOT- .
BETCTBYIOLLEM BbIGOpE 3NEMEHTOB CUAO-
BOIA Lenu). e
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NPUKNAOHAA SNNEKTPOHUKA

Ten. 208-28-38

Npuem ctaTein: mall@radio.ru
Bonpochbi: consult@radio.ru

PAOMO N2 11, 2008

NponopunoHasnbHbIN PErynaTop
AN KOMMNbIOTEPHOro

BEeHTUNATOpAa

1. BLICOYAHCKMWH, r. Ppibnnua, NpuaHecTposse, Monpaeus

CVICTeMHble 610KW KOMNLIOTEPOB, OC-
HaLLEHHbIE BEHTUNATOPaMK, CO3aal0T
MHOrO WyMa, 3aMeTHas Aona KOToporo
NpUXoanTCA Ha BEHTUNATOP 6noka NuTa-
Hus. B coBpeMeHHbIX KOMNbLIoTEpax aTa
npo6nema petLeHa, a BOT 610KV yCTapes-
WKX KOMMBLIOTEPOB NPUXOANTCA MOAEP-
HU3NpOoBaTL CAMOCTOATENLHO. Onncanns
pa3nnyHbIX YCTPOWCTB, CHMKAIOLNX YPO-
BEeHb LLyMa fyTeM yMeHbLIEHUS noaasae-

IOLWMX HanNPaXeHWe Ha HEeMHBEPTUPYIO-
wem Bxopge OY DA2.2. NMonoxureneHas
obpaTHan cenaab Hepes peanctop R7 npe-
spawaer OY B Tpurrep LUmurTa. Ecnn
TeMnepaTtypa NpeBbiLaeT AONYCTUMYIO,
HW3KNiA NOTNYECKNIA YPOBEHb HaNPsXXeHUs
Ha Bbixope DA2.2 cMeHseTcsi BbICOKUM,
41O paspetwaeT paboTy reHeparopa npe-
PLIBUCTOrO 3BYKOBOIO CMrHana Ha Mukpo-
cxeme DD1. Yepes ycunutens MOWHOCTN

RS 430 Kebib. 8 DA2, BB 14 DD1=—]
- =~ +128B
ARt [/|R3 [/ R4 VD2 |R102k VT VT2
7l10x  [/j10x|7[100« K/ KT816A KT3156
DAZ 1 vD4 R13
KC156A] 510 BA1
R2 VD1, VD2 | R11
3k KO5226 | 100« XP1 =
RSN SN ¢ + 0
DA1 /] RS* _L,, c1 c2 + Ca4 /IR16 3
7805 Jl75k T30MCX 7R yp3 =tqoomcx T Z2omk* )20k g
' T x158 4y VI x25B £
1 Y] x25B 8
& JIR6" DA2 LM358N, DD1 K56111A7 Ri4100x C54700 X
560 DA22 pp11 D2 ESY 4+— Obu.
4 o~ K ebie. 4 DA2,
R7 330k BuiB. 7 DD1

MO0 Ha BEHTUNATOP HaNpPAXeHws, HeoA-
HOKpaTHO ny6nwkosanuck [1, 2). Mocne
aHann3a WX ONOCTOMHCTB W HEAOCTaTkoB
6bin pa3paboTan perynaTop, cxema KOTo-
poro nsobpaxeHa Ha pUCYHKB.

QY DA2.1 v noAKNIOHEHHbIA K €r0 Bbi-
xopy TpanaucTop VT1 o6pa3ylor ycnm-
Tenb pasHOCTU 06Pa3LOBOro Hanpsaxe-
HWUSl, CHUIMAEMOTO C AeNuTens n3 pesnc-
TopoB R4, R5, n naaeHun HanpaxeHns Ha
mukpocxeme DA1. 3Ta Myrkpocxema (VH-
TerpansHbii ctabnnnaarop 7805 vnwn ero
aHanor KP142EH5A) ncnonb3yeTcs Heo-
6biuHBIM 06PA3OM — MMEIOLLMIACA B HEit
3aLUUTHBINA AMoA, NOAKNIONEHHbI aHOAOM
K BLIBOAY 3 W KaTOAOM K BbiBOAy 1, Cny-
XUT [aTYMKOM TemnepaTypbl. B npyHun-
ne, ee MOXHO 3aMeHUTL NIoBLIM KPeMHN-
€BbIM AMOAOM, HO Npw 3ToM ByaeT yreps-
HO BaxHOEe NPEeuUMyLLECTBO — yaobHoe
KpensieHve K TennooTeoay, Temnepartypa
KOTOPOro KOHTPOJSIPYETCA.

YCuUnuTens OXBadeH OTpULAaTeNnuHOM
ofpaTHO CBA3LIO Yepe3 pPe3ncTop R11
v He o6nagaeT NoPOroBLIMK CBOWCTBAMN.
Ero BbixoaHOE HanpsixeHne, nopasaemMoe
yepes pa3beM XP1 Ha BEHTUNATOP, name-
HRIETCA NPONOPLMOHaNLHO TemnepaTtype
nart4dnka.

Ha QY DA2.2 n aneMeHTax MMKpOoCXe-
Mbl DD1 cobpaH y3en 3ByKOBOW CUrHaIN-
3aumMn, NpeaynpeXaalowwmin 0 HeponycTh-
MOM neperpese TENNoOTBOAA, Ha KOTO-
pom 3akpenneH patuvk. Mopor ero cpa-
HaTblBaHUS1 3aBUCUT OT OTHOLWIEHWS CO-
npoTueneHwii peanctopos R3 n R6, 3ana-

Ha TpaHaucTope VT2 curHan NnocTynaet Ha
avHaMunyeckyto ronoexy BA1.

BmecTo TpanancTopa KT816A MOXHO
VCnonL30BaTh Nobbie n3 cepuii KT814,
KT816 (c k03phnLUMeHTOM nepenasvn Toka
He meHee 50). Ecnn Takoro HaiTw He yaa-
NOCb, MOXHO MPUMEHUTL COCTaBHOW
TPAH3NCTOP, COEAMHWB COOTBETCTBYIO-
wuM 06pasom TPaH3UCTOpbl Cepui
KT361 v KT814. 3ameHa TpaH3ucTopa
KT3156 — KT315 nnan KT3102 ¢ niobbiMn
6YKBEHHBIMN MHAEKCaMW.

CrabunutpoH VD3 ponxeH Bbitb ¢ Mu-
HUMaSbHBIM TEMAEPaTYPHBIM ko3dduLn-
€HTOM Hanpsxenns crabunimnaauun. B ce-
pvm KC191 3Tomy TpeBGoBaHwIO nyuLue Bce-
ro yAOBNETBOPAIOT
npnbopbl ¢ GyxBEH-

MpUCTyNan K HanaxveaHwio coBpaHHo-
ro ycTpoicTtea, peanctop RS BpeMeHHO
3aMEeHAI0T NOCNeAOBaTeNbHO COEeAVHEH-
HbIMK NOCTORHHLIM (4,7 xOM) 1 NnepemeH-
HbIM (3,3 kOMm) peaucTopamu. Harpes nat-
ynK TemMnepartypst A0 60 °C, nepemMeHHbIM
PE3NCTOPOM YCTaHaBNMBaloT MakCUMalb-
HOe HanpsxeHue Ha BeHTunaTope. Mpw Ha-
npsxeHnn nutalna 12 B OHO AOXHO Ha-
xoouTeea B npegenax 11,5...11,7 B. Peawn-
cTop R6 Takxe BPEMEHHO 3aMEHsIoT Nno-
CNneaoBaTeNbHO COEAVHEHHBbIMW NOCTOAH-
HEIM Y NEPEMEHHBIM Pe3ncTopamm (cooT-
BeTcTBeHHO 300 n 470 Om). Harpes patink
[0 Temnepatypul 65...70 °C, pobusatorcs
BKJIIONEHWA 3BYKOBOIO CUrHana.

Tenepb HEOOXOAMMO OXNaaUTL [ATHUK
00 KOMHaTHOW Temnepartypbl n uaMeputs
HanpsxeHne, N0AaBaeMOoe Ha BEHTWISITOD,
KoTopoe AOMKHO GbiTb okono 5,5 B. He-
CKOJMBKO Pa3 Harpeean v oxiaxaas narivk,
ybexaaoTcs, 4To Npy Temneparype or 30
10 60 °C BbIXOOHOE HanpsXeHWe N3MEHs-
erca B npepenax 6..11,5B, a Huxe
25 °C ocraeTcA HEN3MEHHLIM U PaBHLIM
5...5,5 B. Horpa ana AOCTUXEHUS HYXHO-
ro pesynsrara NPUXOAVTCS NOABMpaTs cra-
6wmTpoH VD4. 3aBeplimB HanaxveaHve,
M3MEPSIOT CONPOTMBNEHWE Lenew, Bpe-
MEHHO 3aMeHMBLLIVX peancTopkl RS n R6,
W YCTaHaBMMBAIOT BMECTO HNX NOCTONHHbIE
PE3NCTOPbI HYXHOrO CONPOTHBNEHNS.
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OxpaHHOe YyCTPOMUCTBO
C aBTOMaTU4YeCKuUM
BKJIOYEHUEM M BbIKJIIOYEHUEM

C. KOJTUHBKO, r. Cymbl, YkpanHa

. noBCTBO 3KCnyaraummn OXPaHHoOro ycT-

> poiicTea onpefensioT B OCHOBHOM Xa-
PaKTEpUCTVKM CUCTEMBI YNPaBNEHNs, KOTO-
pas MO3BOASET XO35MHY U HE NO3BONSET No-
CTOPOHHEMY SULY BIJIIOHATL W BBIKNIIOHATH
pexuM oxpaHbl. B pagvocTopoxax v npo-
MbiLLNEHHBIX MIoBuTensckmx paspaborkax
NPYMEHSIOT CKPBITLIE BoIKIOHaTENM U rep-
KOHbI, TaMepbl BKIIOHEHNS—BbIK/IOUEHUS,
onTHMyeckre 1 paanobpenoku, KoAosble Kna-
BUATYPbI, Pa3UYHBIE 3N1EKTPOHHLIE KOMMY-
Taropbl U ApYrve, NopoiA AOBONLHO CNOX-
Hbie, ycTpoincTea. Monb3osaHWe HEKOTOPbI-

npv ee oTnupaHuu. TakuM o6pasoM, nonb-
3oBatens ocsoBoxaaercs oT Heobxoau-
MOCTH BKJIKOHATb—BbIKIIOYaTE CUCTEMY
Y IOMHUTb 06 3TOM.

C 3TOl UenbI0 OXpaHHOE YCTPOWCTBO,
KpOMe TpaayLUMOHHOIO AaTHvKa Ha pasMbi-
KaHue, KOHTPOAUPYIOWEro OTKpbiBaHue
aBepy, ADMKHO CoaepXaTtb AONONHUTENb-
HbIA KOHTAKTHBIA JATYUK, KOHTPOAWPYIOLLINIA
COCTOsIHME 3aMKa. PexuvM TPeBorn BKIKoHa-
€e1cs, KOrda ABepb OTKpbITa NPy 3anepToM
3aMke, T. €. npy B3nome. J1ariunkoM MOXHO
ocHacTUTL MOBOoI HBKNAAHOW UK BPE3HON

|Ef b X 8bi8. 14 DDI,DD2 R5 M
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3aMOK. KOHTaKTb! aT4uKa, paso-
MKHYTbIE NpW 3arneproM 3amke,
3aMbIKAIOTCH NMPY OTNUpaHUK.
MHorooGpasue KOHCTPYKUMiA
3aMKOB He MNO03BOAKET npealo-
XUTb MOOXOASLLYIO ANs BCex
CNy4aeB KOHCTPYKUMIO AaTuyuka
1 MecTO ero yctaHoBku. MOXHO
VWb PEeKoMeHAoBaTb UCHONb-
30BaTb U30MPOBAHHBLIN OT KO-
nyca ynpyrui RApOBONOYHBIN
KOHTaKT, KOTOpbIN 3aMblKaeTcs
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(BLIABUXHBIM 31IEMEHTOM) 3aM-

‘C_‘QH_ 3 . l l O Ka Npy OTAUPaHUK. JTOT KOHTaKT

r \ o\ gog oV MoXeT OblTb 3akpernneH BHyTpU

1. L2 3amKa rpuy HanWuM ceoBoAHOTO

MeCcTa unu CHapyxu u conpuka-
caTbCst C pyUreneM yepes creum-
anbHO NPOCBEPNEHHOE B KOpry-
ce oTBepcTYe.

JAns HaKnaaHbIX 3aMKOB, Y KO-
TOPbIX IPY OTMVPAHUK U3 KOpNY-
ca BbiABUraeTcs WToK—UHONKA-

3
{5 warl

&0 R8

TOp, XOpOLUO FIOAXOAUT nepe-

Puc. 2

MU U3 HUX Bbi3bIBAET CepbesHble 3aTpynHe-
HUS, OCOBEHHO Y NOXWNbIX MOAEN U AETEN.
B psne cnydaes 3t TpyAHOCTU MOXHO
yCTpaHuTL. [0S 3TOro oxpaHHoe yCcTpon-
CTBO [IO/MKHO NEPEXOAUTL B AEXYPHBIA pe-
UM aBTOMaruuyecku fpuv 3anupaHun ase-
PV U BbIXOAUTL U3 HEro COOTBETCTBEHHO

KnosaTens MOAOXeHUsE TpyOoku
OT UMIMOPTHBIX TeNedOHHbIX an-
napatoB. OH cpabatbiBaeT npu
MWHUMANEHOM YCUNMU U He 3aTpyaHseT
npouecc oTnvpaHus 3amka. MNepexoya-
Tenb cneayet NPOCTO NPUKPENUTL K Asepn
B8 TOM MecTe, rae pyrens 6yaer Ha Hero Ha-
XUMATb MPYU OTANPAHUA.

NpyHUMNWanbHas cxema OAHOro 13 Ba-
puaHToB NoAO6GHOro OXPaHHOro YCTPOWCT-

Ba rnokasaHa Ha puc. 1. Ha noruueckux
anemMeHTax DD1.1 n DD1.2 cobpan ynpas-
nsowmi Tpurrep. Npy noaase nuraloLero
HanpsiXeHusi OH YCTaHaBNVBaeTCs B eau-
HU4YHOE COCTOSIHUE (BBLICOKUM YpOBEHb Ha
sbixofe 3nemeHta DD1.2) KOPOTKMM UM-
AYNHCOM HU3KOro ypoBHs ¢ Lienu R2C2, no-
CTYNUBLUMM Ha HUXXHWIA N0 CXEME BXOL, 3ne-
MeHTa DD1.2, v nepesoavT YCTPOWCTBO
B ASXYPHBIT PEXUM.

Jatunku asepy SF1 v 3amka SF2 coeau-
HeHb! NapannensHo. Ha cxeme oHY nokasa-
Hbl B AEXYPHOM pexuMe, Koraa Aseps 3a-
KpbiTa ¥ 3aMOK 3anept. Mpn B3nOME KOH-
TakTbl OBOUX [ATYMKOB OKaXYTCH Pa3OMK-
HYTbIMW, 3TO NPUBEAET K FOSIBNEHAIO HU3~
KOrO YPOBHSI HA BEPXHEM MO CXeME BxOAe
Tpurrepa (Ha BoiB. 1 3anementa DD1.1) 1 oH
nepekniouuTcs. Ha Bbixofie 3nemMeHTa
DD1.4 nosBUTCS BbICOKWUIA ypOBEHb, paspe-
Lwauwin paboTy cupeHb.

K CTOpOXEBOMY YCTPOWCTBY MOXHO
TaKKE MOAKMOuATE FIPOBONOYHYIO OXpaH-
Hy10 nuHWo E1, paGotaiowyio Ha 06pbiB.
Ecnu B AeXypHOM pexvMme nunus Gypet
o6opBeBHA, BbLICOKWI YpOBEHb C Bbix0Aa
anemeHTa DD1.4 BknioumnT cupeHy. Ecnvi xe
OXpaHHasi NMMHUSA He HyXHa, cneayer uc-
KouuTe KoHaeHcatop C5, pesuctop RS,
a sbiBOA, 12 3nementa DD1.4 coepmHuTb
¢ BbiBOAOM 13.

CupeHa 0xpaHHOro YCTPONCTBa COCTOUT
13 reHeparopa MHPPaAHW3KON YacTOThI, CO-
6paHHoro Ha anementax DD2.1 u DD2.2,
reHepatopa 3ByKOBOW 4acToTel ka DD2.3,
DD2.4, ycunutens MOLLHOCTU Ha TPaH3uC-
Topax VT1—VT4 1 AMHaMU4ecKon ronosku
HA1. 3T1ot y3en nogpobHO onucaH B cTaTbe
A. PyneHko "OxpaHHOE YCTPOWCTBO C KO-
4oM-pesuctopom” B "Pagno”, 1999, Ne 4,
c. 36. Cnenyet TONbKO OTMETUTL, YTO AN
HaEXHOW 3aLLMTHI AMHAMUYECKOMN FONOBKN
HA1 OT NOCTOSIHHOIO HanpsiXeHus ynpas-
nAIOWUA curHan 3asefieH He TONbKO Ha
HWXKHUIA BXoL anementa DD2.4, HO w Ha
BepxHuii Bxod aneMenTa DD2.3.

OxpaHHOe YCTPOMCTBO coBpaHo Ha re-
yaTtHoM nnare u3 GonbrMpoBaHHOro CTek-
notekcronuta TonwuHoi 1 MMm. BHe nnatel
HaxopATCs TONLKO AaTynky, Batapes nu-
TaHWUs, AMHAMUYECcKas ronoska v 3NeMeH-
161 C5, R5. YepTex nnatbl npeacTaBned Ha
puc. 2.

Mnata ycTraHOBNEHa B KOPYyC CTaporo
manoraGapuTHOro TPaH3UCTOPHOrO Pasro-
MPUEeMHUKA, B KOTOPOM COXPaHeHbl aAvka-
Muueckas ronoska u GarapenHbii OTCek.
YCTpONCTBO \ 3aKpenun Ha asepu, s6nusm
3aMKa, U 3aLMTUN CTaNbHBIM KOXYXOM.

NpasunbHo coBpaHHoe YCTPOWCTBO
B HanaxneaHuK He Hyxaaertcs. [ns KOHTpo-
ns ero paboTocrocobHOCTU HYXHO 3ane-
peTb 3aMOK Npu OTKpbITON asepw. JlonxeH
cpasy 3a3syarb curkan Tpesorun. Beixoa us
3TOro pexunma — Haxartvem Ha KHonky SB1.

B nexypHOM pexvme YCTPOUCTBO Mo-
TpebnsieT 0xono 15 MKA, B pexumMe TpeBo-
rm — He 6onee 1 A npu HaNPsXeHUN NuTa-
Hus 9 B 1 cONpOTUBNEHNM ANHAMUYECKON
ronosku 8 Om.

HenoctartkoM ONMCaHHOrO OXPaHHOro
YCTPOWCTBA SIBNSIETCA "HEYYBCTBUTENb-
HOCTb" K FIPOHWMKHOBEHWIO B fMOMeLLEHUE
C UCMNOAL30BAHUEM OTMbIHKW Unu ay6Gnvka-
Ta kosya. NMo3ToMy, Bo-nepBbix, UCHONb3Y-
eMblit 3aMOK AaonxeH BbiTb HANEXHbIM,
a BO-BTOpbiX, HEOOX0AUMO cneauTe 3a
TeM, NTOObI K04 HE NoNan B 4yxue pyku.
duxa — /1. flo

Penaxrop — 1. flo Ny
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Npuem ctaTtein: mail@radio.ru
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PAAMO Ne 11, 2008

HuU3KoBOJNBTHLIN
TepmocTabunusarop

C. KOCEHKO, r. Boporex

Iasxas ocobeHHOCTb 3TOro ctabunusaropa — OH ynpasnsieT Ha-
rpesaTteneM, NATaeMbIM NepeMeHHbIM HanpsXenHnem 12 B, n nuta-
eTcs 3TUM HanpsokeHueM cam. 370 4aeT BO3MOXHOCTb NPUMEHSTb
ero B ycnoBmsx, korga 6onee BbICOKOE HanpsiXeHue HeponycTumo
no coobpaxenusM 3neKTpobe30nacHoCTH. ABTOP MCIONIb30BAan ero
ANS noaAepxaHus TeMneparypsi B ynbe, HaxoAfLEeMCs B 3uMHee

BpeMS$ Ha OTKPbLITOM nnowjanke.

Ilpm BbibOpe maruvka Temnepatypbl
Lns 310ro crabvnmuaaropa npuwnochk
cpasy Xe 0TkasaTbCA OT WUPOKO npuMe-
HREeMbIX pagvonioburensmy TepMopesnc-
TOPOB Y NMONYNPOBOAHVKOBLIX P-N NEPEXo-
[0B. XapakTepucTuky Takux OaT4vkoB
UMetoT BONbLWOoN Pasdbpoc U CIVLLKOM He-
crabunuHel. Vim TpebyeTtcs kponoTnveas
kanbBpoBKa C NPYMEHEHVEM, KaK NpaBu-
N0, NeasHoOn v Kkvnswen sogbl. MnarvHo-
Bbie ¥ MeHbIe NATHVKY (" TEPMOMETPHI CO-
npoTUBAEHUNNA™) [OCTATO4HO TO4HbLI, HO
CAVWKOM LOPOry, Aa U HeAOCTYNHLI K-
POKOMY KPYyry Nonb30Barenen.

Havbonee noaxo4ALWLMM NO BCEM napa-
METPaM 0Ka3anca VMHTErpanbHbil AaT4K
Temneparypsl KIO19EM1 B MeTannocrek-
nsHHOM kopnyce KT-1-9. 3ta MukpocxeMa
aHanorvyHa uMmnoptHon LM235H w no
BONLT-aMNEPHON XxapakTepucTvke npea-
crasnsietT coboit 3KBUBANEHT NONyNnpoBoa-
HWKOBOIO CTabunMTpoHa C MansiM (MeHee
1 Om) anddepeHumansHbiM conpoTuene-

Hazeanuve LM335Z [1]. OH paboTaeT B He-
CKONBKO MEHbLLEM WHTepBarne Temnepary-
put ~40...+100 °C.

TexHunyeckue faHHblie

TepmocTabunmaaropa
HanpsxeHnve nuranus (nepe-
MeHHoe), B . . ... ... ... ... 12...15
Tok, norpebnaemMblit 6nOKkOM
ynpaenexus, MA, He Bonee . .. .. .. 10

MakcuManbHbLIM TOK Harpesa-

TENLHOro anemMeHTa, A .......... 80
NHTepsan perynuposaHuvs

Temneparypsl, °C........ -40...+125
NorpewHOCcTb YCTaHOBKY TEM-

nepatypbl, °C ... ... 0,25

Cxema yCcTpoOMCTBa nokasaHa Ha
puc. 1. CobniogeHve Mep anekTpobeso-
nNacHOCTY Mpu ero 3kcnnyarauum Ha oT-
KPLITON MNouwaake C TOKONPOBOAALLEN
no4eoM TpebyeT nUTaHuna HarpesBaTeNbLHO-

R9 1k R1118
= 1 4
1 R1 R2' B RS u1
[1]5,1 /|27« 1? 11M 5 MOC3083
] — Y VD2, VD3
Bkl L DA2 @D/ Ht eB  KO209A - er
K1019EM1 ([ KE84CA3A AN307BM VSt
§_ MMT2-80-8-2
J_ cé R13 330
+U 11 0,022 Mk
_U 8 ] VD3
o Pt
[~ ——
g 4
2 R10 K |vs1
qé % 1.5k g '
2 / | 1
X c4 b
o 47wk x == C5 HL2
® x25B (0,068 MK AN307EM| 42330
~ 1
%
Puc. 1

Huem (y 0BbidHbIX CTabunuTpoHOB — ne-
CHTKY OMOB) ¥l HOPMVPOBaHHLIM TEMNepa-
TYPHLIM  KO3GOOGULMEHTOM HanpsXeHus
crabunuzaumm — 0,01 B/K. B TMNosom
pexvme BO BCeM paboueMm uHTepsane
Temneparypsl (—40...+125 °C, 4TO COOT-
setcreyert 233...398 K) BbixoaHOe Hanps-
XEeHWe 3TOro Aaryvka B AecATKax Munnm-
BOJIET YYMCMIEHHO PaBHO TeMneparype ero
Koprnyca B KenbBuHax. Takow xe [aryvk
B NnactMaccosBoM kopnyce TO-92 Hocut

ro anemeHrta Huakum (~12...15 B) Hanps-
XeHueM, 31O Xe HanpsXeHue Nocne Bbl-
NpsMAEHUs AnoLaHLIM MocToMm VD1 crabu-
NM3UPOBaHO Ha yposHe +8 B Mukpocxe-
mon DA1, a 3areM ncnonb3oBaHo ans nu-
TaHus BCex y3noB 6noka ynpasneHvs.
CpaBHuBaEeT HanpsxenHue aaryvka
C 3a[aHHbIM (COOTBETCTBYIOLMM CTabu-
NM3npyeMon Temneparype) Wpoko pac-
npocTpaHeHHbii komnaparop K554CA3A.
Pabotra komnapatopa Owbina onucana

8 [2], roe OH BKJIO4eH aHanoruyHo. Mo-
BTOPHO pacckasbiBatk 06 3TOM HeT Heo6-
XOAUMOCTH.

Npy BLIBOpE KOMMYTaropa Harpysku
npepnosTeHve 6bINo OTAAHO TPUHWUCTOP-
HOMYy Mogynio MTT2-80-8-2 ¢ makcu-
ManbHbIM CPEAHVUM TOKOM B OTKPbLITOM CO-
crosiHum 80 A, 4TO Npy HaNpsXeHuv nuTa-
Hust 12 B no3BonsieT ynpasnsitb Harpeea-
Tenem MOLHOCTbIO noyTu 1000 Br. MecTto
TPAAVLMOHHBIX UMMNYNLCHBLIX TpaHcdop-
MatopoB B LIENSX YNPaBASKIOLLMX 3NEKTPO-
[OB TPUHUCTOPOB 3aHAN CYMUCTOPHLIN
ontpoH MOC3083 [3]. Umetomics B Hem
y3en GOpMUPOBAHUSA KOMMYTUPRYIOLNX
VIMNYNLCOB NPY nepexofe CeTeBoro Ha-
npsixeHus qepe3 Honb (Zero Crossing
Circuit) 3HauMTEnbHO CHWXAaET YpPOBEHb
KOMMYTALMOHHBbIX MOMEX B CETH.

O nofaye KOMaHAabl Ha BKIIOHEHWE Ha-
rpeearens CurHanuavupyetr CBeTOAVOR
HL1, cBetawuvncs, KOrpa npoTekaer ToK
Yepe3 COeAVHEHHbLIA C HUM Nnocnenosa-
TENLHO U3NYYAIWMIA AVOL CYMUCTOPHOTO
ontpoHa U1, CeeueHvie BTOpOro CBETOAN-
opna (HL2), noaxnioyeHHOro yepes pesnc-
Top R10 napannenbHo TPUHUCTOPHOMY
KOMMYTaropy, CUrHanu3aupyeT O TOM, 4TO
Ha TepMoCcTabunuaarop NOAaHO Hanpsxe-
HUEe NUTaHUSA W K HEMY NOAK/IONEH Harpe-
Batenb. 3TOT CBETOAMOL racHet npu oT-
KpbiBaHWY TPMHUCTOPOB MOayns VS1.

YepTex OCHOBHOW newarHom nnarel
npubopa NpeacTaBneH Ha puc. 2, [onon-
HUTENLHON (HA Hell yCTaHoBNeH MoRynb
VS1 ¢ 3aneMeHTamu ynpasneHus) — Ha
puc. 3. Mnatsel paccuntaHbl HA YCTAHOBKY
peavictopos MNT v uM nonoBHbix. Okeua-
Hble KOHAEHCATOPLI BOMKHLI ObITh TaHTa-
noebiMu (K52-1, K53-19, K53-35 v ap.),
OHV nydwe amoMuHvesbix (cepumn K50)
BbIAEPXMBAIOT OTpULEATENLHYIO Temnepa-
Typy. OcTanbHbie KOHAEHCaTopbl — nne-
HOYHBbIE MM kepamMuyeckuve. [Ans noaxio-
YEeHVs HarpeBarens v NUTaIoLWEero Hanps-
XEHUS MPYIMEHEHbl KOHTakThl OT CTaH-
NapTHLIX 3NEKTPOPO3ETOK U BhIK/OYATE-
nen. faruuk temneparypel BK1 coeauhn-
10T C OCHOBHOM NAaToM 3KPaHNpPOBaHHLIM
NPOBOLOM, OMNMETKa KOTOPOro CAyXuT
BTOPbLIM (06LIMM) NPOBOAOM.

NHTerpanuHein ctabunuaatop
KP1157EH802 MOXHO 3aMEHUTL UMMOoPT-
HeIM 78L08, avoaHbin moct W10M — ve-
THIPbMS MANOMOUHBIMU IMOAAMU CEpUiA
KA510, K521, KA522. NepeMeHHbIN pe-
3ucTop R4 xenarencHo BuIbparh C MHen-
HOM XapakKTepucTUKON perynvpoBaHun
(tvina A), aBrop vcnons3osan MMN3-40.

PaBotocnocobHoCcTL cTabunuaaropa
NpoBeEpSIOT, 3aMeHNB Harpesartesnb aBTo-
MOBUNBLHOM Namnoi Ha 12 B ¢ coeinHeH-
HbIMU NapannentHo (HTo6bl NONYYNTL Mak-
CUManbHYI0 MOLHOCTB) HUTSAMWU Hakanu-
BaHusA HNVXKHEro 1 fancHero ceeta. Brio-
wuB npubop, 3NEKTPOHHLIM BOMILTMETPOM
V3MEpPSIOT HaNPsXeHe Mexay BLIBOAaMU
naryvika temneparypsi BK1.

Mpeanonoxvm, npu Temneparype
B nomereHuy 20 °C BONLTMETP nokasan
2,95 B, a HeoGx0ovMLIA UHTEpPBan 3Ha-
YyeHun crabunuavpyemMoinl Temneparypbi
9...15 °C. 3HauuT, HA HYXKHEM (No cxeme)
BbIBOAle NEpPEeMeHHoro peaucropa R4 wa-
npsxeHve LOMXHO ObiTb  PaBHLIM
2,95+(9-20)-0,01=2,84 B, a Ha BepxHeM —
2,95+(15-20)-0,01=2,9 B. MeHHO TakuX
3HAYEHUA HyXHO no6utbes noabopkoit
peauctpa R2, a npu Heo6x0aAMMOCTH —



Puc. 2

KebB 4
vel

KBbiB 7

]

?
05

~12. 158
$

K narpesar.
bt
]

| 40 |

| 1

Puc.3

u pesuctoposB R3 1 RS. Uamepsas Hanpsi-
XEeHMe Ha BUXKE NepPeMEHHOro peamcTo-
pa, MOXHO nporpagyvMposartb ero wkany
B rpagycax Lienbcusi. Bce uamepenus
HYXHO APOBOAUTL OAHUM M TEM XE BOMbT-
METPOM, 3TO UCK/IIONUT BAUsIHUE €ro fo-
rPeLWwHOCTU.

Y106l NpoBEepUTL TEepMocTabunusa-
Top 8 paboTe, nomecTuTe ero AaT4yukK
TemMneparypbl, HarpesaTefnb U AOCTaTou-
HO TOYHbLIA CAUPTOBOM TEPMOMETP
B 6OMbLLIYIO KAPTOHHYIO KOPOOKY M nono-
XUTE ee B MOPO3UMbHYIO Kamepy Xono-
avneHuka. MNuranme Ha TepmocTabunmsa-

@)

95
P
S
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Top nopaiTe oT NOAXOOALLEro NOHUXato-
uiero TpaHcgopmaropa. Hepea HekoTo-
poe BpemMs (B 3aBUCMMOCTM OT pasnuy-
HbIX OBCTOATENLCTB OHO MOXET [A0CTU-
raTb OECSTKOB MUHYT) KOHTpOnupyembie
no ceetoanonam HL1 n HL2 sBknioyerus
1 BLIKJTIOYEHUS HarpesaTensi CTavyT pery-
nApHBIMKU. 3TO CBUAETENLCTBYET O TOM,
4TO TemneparypHbiit pexum B Kopobke
yCTaHOBUICS.

Tenepb MOXHO, OTKPLIB XONOAMNbHUK
“ kopoOKy, B3rnsHyTb Ha TepMOMETp
1 yb6eauTbCs, 4TO OH NOKa3bIBaeT Temre-
parypy, pPaBHyl0 33a0aHHOR NEepPeMEHHbIM

pesuctopom R4. [lenartb 310 HyXHO ObiCT-
PO, 4TOObI NoKa3aHUa TEPMOMETPA He YC-
nenn U3MeHUTbCA. IKCNEePUMEHT PEeKo-
MEeHlyeTCsi MOBTOPUTL NPU PasHbiX ycTa-
HOBKax TeMneparypbi.

O6LmMiA BUO, M3roTOBREHHOIO TEepMo-
crabunusatopa nokasaH Ha puc. 4. Ero
OCHOBHOM 6nOK MOMELLEH B MONU3TUNEHO-
Bbill NakeT (AN AONONHUTENbLHOM rMApPo-
M30MSILUMK) M PA3MELLEH Ha Kpbille YNbs.
TupucTopHbLIA Moaynb, paboTaowmii 6e3
[OMNONHUTENBHOrO TENNooTBOAA, 3akper-
nex Ha OIHOM U3 CTEHOK YMbsl U 3almiLeH
NErkMM KOXYXoMm oT fioxas u cHera. O pa-
6oTe TepmocTabunmMaaropa MOXHO CyaUTb
10 HaxXOASALLEMYCS Ha nnare 3Toro Moayns
ceetoamoay HL2: npy Hanuuum nutalowwe-
o HaNPSXXEHUA 1 BLIKNIOYEHHOM Harpesa-
Tene oH roput, npy paboTaoem Harpe-
BaTene — norawen.

TepmocTtabunuaatop MoxeT ObiTb UC-
noNbL30BaK U AUIA NOAAEPXaHUs Temnepa-
Typbl B cayHe, B norpebe, B 6ankOHHOM
"XONoOAUNbLHUKE™ U B APYrux Mecrtax oco-
60l ¥ NOBLILLEHHOW, C TOUKM 3PEHUA IKC-
nnyataumMm 3neKTpPoyCcTaHOBOK, ONacHOC-
TH. HyXHO nMiub 3aMeHUTL MOCTOSHHLIE
pe3ncTopbl, CoeaAuHeHHbie nocneaosa-
TeneHo ¢ nepementbiM R4, TakuMi, 4To6b!
MHTEpPBaN U3MEHEHWA HaNPs>XeHUst Ha ero
ABUXKE COOTBETCTBOBA HyXHOMY UHTEpP-
Ba/ly perynuposanvsi noanepXmsaemom
Temneparypul. Ana obnerueHuss TouHoM
YCTaHOBKM TEMAEPETYPb! B LUIMPOKOM UH-
Tepsane MOXHO APUMEHUTbL MHOroobo-
POTHBI NEPEMEHHBIA PE3UCTOP.
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"MPUDOOTO" — CNYTHUK
undposon poTokamepsl

B. r'YCbKOB, r. Camapa

Undposas ¢poTorpacdpus CTPEMHTENIbHO axOANT a0 BCe cdepsi Ha-
wed xu3un. 3Tromy cnocoberayoT Hebonsline Macca u pasmepsl
ymndpossix Goroxamep, Hannine aapuoobbexTvBa M aCTPOEHHOW
¢oToscnbiiky y GONBWWHCTBA MOAENEH, Aaxe CaMbiXx Relleabix,
LIMPOKUA MHTEpaan ycnoansi CbeMKH, B KOTOPbIX paboraer aaToMa-
THKa KaMepsi, ONepaTuBHOE NOJyYeHUe OTCHATOro MaTtepuana. He-
KOTOPBIM HEQOCTaTKOM MOXHO CYMTaTh Heo6xoauMOCTb 4acToM 3a-
MEHbI 3/IEMEeHTOB NMUTaHus WAW NOA3apsaKu aKKyMynsiTopoa Takux

xamep.

Mpu6op, M3roToBNEHHbLIA aaTOPOM CTaTbu U3 CaMbIX ROCTYNHbIX
f[eranes, MOXHO HOCHWTL B KapMaHe BMecTe C ¢doroxameposi. OH
110330/19€T He TONBLKO 3apsiXaTh €€ aKKyMynfToOpbi, HO W NUTaTh Ka-

Mepy OT ceTw.

soto undposyo dorokamepy Konica

‘Minolta Dimage X31 8 wWHWPOKO MC-
noneaylo Ha pabore, B 6ubnunoreke,
Ha oTaAbIXe 1 Bcerpa nMmero ee npm cebe,
6naro ymelLaeTCsl OHa Aaxe B KkapmaHe
netHen py6awku. 310 AaeT BO3MOX-
HOCTbL B NOGOM MOMEHT CHSATHL KOMUIO
HY>XHOM CTaTbu, Nnakara, penpoaykuuu.
Kamepa C yCNexom 3aMeHsieT ckKaHep
NpY NOAFOTOBKE XYPHANLHBIX NN KHIDK-
HbiX CTpaHWL, K aBTOMaTUYECKOMY rpe-
06pa3oBaHnio B TEKCTOBLIE (ainbt. Ona
NpakTUYeCcKU He3aMeHuma npu Makpo-
CbeMKE.

raetcs nNpu MCNONL30OBaHMW B3aMeEH
raneBaHnyeckon 6Garapen manoraba-
PUTHBLIX aKKymynsitopos. CeroaHs Bnon-
He AOCTYNHbl TaKMe akKyMynsaTopbl eM-
kocTelo ao 2,5 Ad. OpHako 3apsfifHbie
YCTPOMCTBA ANSl HUX CANLLIKOM AOPOTK.
B psoe cny4aeB LenecoobpasHo He
pacxofosaTth 3anaceHHylo B Garvapee
SHepruio, a NTarb Kamepy OT ceTn ne-
peMeHHOro ToKa, HanpuMep, NpK CbeMm-
ke 6ONbWOro YMcna Kaapos B 6naroycr-
poeHHom nomeierun. Ho ans asToro
Tpebyerca 6NOK CETEBOro MUTaHMA —
HOBasi N AOBOALHO AOPOras NOKymnka...
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K coxaneHuio, COBpeMeHHbie unb-
posble ¢oTOKaMepb NOTPeGASIOT 3Ha-
yuTeneHbiA TOK. Hanpumep, mos — A0
0.8 A BO Bpems CbeMkK. [laneko He Kax-
nas rancBaHuuyeckass 6arapes otpact
Takol TOK. 3aMeTHas 3KOHOMKWSA AOCTU-
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PewunTte 3TM npobGnemb nO3BOAUN
npubop, KoTopuiit s Hassan "MPUDO-
TO". CornacHo 3aayMKe OH AONXeH 6biTh
manorabapuTHLIM U NerkuM 1 BCeraa,
paxe B AanbHUX noesakax, HaxoanTbCs
"npu ¢porokamepe”.

Cxema npuwbopa — Ha pmuc. 1. Ero
OCHOBHOWM y3en — npeobpasoBarens Bbi-
NPSIMAEHHOro AWOAHBLIM MocToM VD1
1 CrNaxeHHOro kowpeHcatopom C2 ce-
TEBOFO HANPAXEHUS B UMNY/ILCHOE Yac-
toron okono 40 kM. OH cobpan no no-
JIYMOCTOBOW CxeMe Ha TpaHcdopmarope
T1 n nonesbIX TpaHaucTopax VT1, VI2.
Mukpocxema IR2153, npeaHasHaveHHas
ON1S BNEKTPOHHbIX 6annacToB IIOMUHEC-
UEHTHBLIX NaMn, C YCNEXOM BbITONHSAET
¢yHKuMM 33AaK0LLEr0 reHeparopa npe-
obpasosatens. Cxema ee BKIOYEHWUH
6nunaka K Tunoson. Yacroty npeobpaso-
BaHUSA ONPenensioT HOMUHaNbE 3NEMEH-
toB R3 n C4.

K o6motke I Tpancdopmaropa T1,
NMeIoLLEN OTBOA OT CepeaunHbt, NOAKNI0-
YeH ABYXNONYNEPUOAHBLIA BLINPSMUTEND
Ha avoAax LWotku VD6 n VD7. Ucnone3o-
BaHMe Taknx AMOAOB yMEHbLLAET NOTEPU
3HEPrUU U BbLIXOAHOE CONpOTUBAIEHNE
suinpsmuTensi. Kabens nutaHus poroka-
Mepbl NOAKNIOYAIOT K paskemy X2.

Csetoanop HL1 curHannaupyer, 4To
npubop BkAo4eH. CymMMapHbiii TOK, Te-
KyLLMI Yepea CBETOAVOA 1 Yepes pe3nc-
top R5, CO30aeT Ha4YaNbLHYI HarpysKy Ha
BuinpsMuTens. B ee oTcyTcTBME BLIGPO-
cbl Ha GpoHTax MMNYNLCOB, NOCTyNalK-
LMX Ha BbNPAMUTENL C O6MOTKUN TRAHC-
¢opmaropa, aosenn 6b HanpsxeHne Ha
KoHgeHcaropax C5 u C7 po 10..12 B.
310 HeBe3onaCHO U ANsi KOHAEHCATO-
poB, u ans ¢oTokaMepbl B MOMEHT ee
noaknoYeHns K pabortawwemy 6e3 Ha-
rPY3KN BbINPAMUTENIO.

Akkymynsitopot G1 n G2 noaknouator
0519 3apsAKu K pasbemy X1. BeinpamneH-
Hbil anoaHbiM moctom VD2—VDS 3a-
PRAHLIA TOK OFPpaHNYeH PEAKTUBHbBIM CO-
npoTueneHnem apoccens L1, BKNOYEH-
Horo nocneposatensHo ¢ ob6motkon |l
Ttpanchopmatopa T1. 3710 3KOHOMMT
3NEKTPO3HEpruIo 1, YTO BaxHee, obner-
YyaeT TennoBoi pexum manorabapuTHo-
ro npubopa. NonLITKa NPUMeHNTL BMeC-
TO APOCCENA KOHAEHCATOP “"HEe NOHPaBK-
nace” npeobpasoBartento HaNPAXEHNs.

KoMMyTupysi o6MOTKM apoccens ne-
peknoyarenem SA1, MOXHO YyCTaHOBUTL
3apsaHLIi TOK paBHbiM 90 win 270 mMA.
Ecnn tpebyerca 3apsixarte TONbKO OAWH
aKKyMyNsiTOp, BTOPOM 3aMeHsIoT nepe-
Mbiukoln. A narotoeun ans aroro raba-
PUTHBIR MaKeT akKyMynaTopa C 3aMKHy-
ThiMW 3NEKTPOAAMMN.

HarmpsxeHne Ha akkymynstope G2
n3amepseT BONLTMETP M3 manorabapur-
Horo mukpoamnepmetrpa PA1 ¢ pob6a-
BOYHbIM peanctopom R7. Ecnm BO3HWUKaA-
eT HeoBX0AMMOCTE N3MEPUTL HanpsXe-
HWue BToporo akkymynsitopa (G1), mx
NpPOCTO MEHSIIOT MecTamu. Takoe pewe-
HWe No3BONMMN0 N36aBUTLCSA OT IMWLHETO
nepeknloyarens.

MNpubop cobpaH B kKPyrnon nhacTMac-
coBoit kopobke puamerpom 120 mm
1 BbicoToi 30 MM C OTBMHYMBAIOLLENCS
Kpbiwkon. B aHe Kopo6ku NpocBep/EHb!
20 oTBepcTuii AMaMeTrpom 4 MM Aans
npoxoaa oxnaxgawouiero npubop Bo3ay-
xa. [lna cospaHus 3a30pa Mexay AHOM
npubopa 1 NOBEPXHOCTLIO, HA KOTOPO
OH yCcTaHoBNEeH, kopobka cHabxeHa Tpe-
M$i PE3UHOBLIMN HOXKaAMMN.

Becb MoHTax npubopa HaBeCHOW.
Jetann npvkneeHbl UM 3akpenneHb
BMHTaMM Ha Waccu M3 JMCTOBOro Nhac-
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THKA TONULMHOMU 2 MM, CKNEEeHHOM K3
ABYX 4acTeil — KpPyrnoro OCHOBaHuSA
n obeuariku BbicoTon 20 Mm. Kak BUAHO
Ha POTOCHUMKE (pMUC. 2), Wwaccu nome-
LWEeHO B KPblLWKY KOPOOKKM, ero yaepxu-
BalOT B HEl KpenexHble ramku Tymbne-
pos MT-1 (Bbikniouyatens SA1 u nepe-
Knodatenss SA2). B 30He BBOAA WHypa
nuTaHuA (Ha GOTOCHUMKE — BBEPXY)
B KpbllLUKE NPOCBEPNEHb! WECTb BEHTU-
NAUMOHHbLIX OTBEPCTUWA  AMAMETPOM
5 MM, a yacTb obeyaiiku Waccu yoaneHa.

Ha nuuesoit naHenu npubopa, kpome
TyMGNEpPOB, HaxoAAaTCs MUKpoamnep-
MeTp, CBETOAMUOA U CTaHaapTHas kacce-
Ta Ans AByX aKKyMynsiTOpOB TUNopasMe-
pa AA (pasbem X2). B 3Ty Xe kaccety
MOXHO YCTaHaBAUBATb aKKyMyNsTOpbI
Tunopaamepa AAA, HO ANA HAAEXHOCTU
nydWwe coenatb AN HUX TEXHONOMUYEC-
kue $yTnsapol B rabapurax AA.

fHe3go Ons Wrekepa AWaMeTPOM
3,5 MM (pa3beM X2) cnpaTtaHo nop ak-
kymynatopom G2. 310 coenaHo npea-
HamepeHHO, 4TOGbl MCKNIYUTL BO3-
MOXHOCTb O[JHOBPEMEHHO nutaTh ¢o-
TOKaMepy U 3apsaxaTb aKKyMynaTopbl
OT HEeOCTaTONHO MOLWHOro npeobpa-
3poBarTens.

TpaHaucTopel npeobpa3osarens yc-
TaHOBNEHbl Ha aNlOMUHUEBBLIE NNACTUHDLI
paamepamu 40x25x1 MM C MCNOAL30OBAa-
HueM Tennonpoeoaswer nacTtsl KNT-8.
Mukpoamnepmerp PA1 — M4283. Ha
€ro wkasny HaHeceHbl fiIeNeHns, COOTBET-
CTaylowme 3Ha4YEHUSM U3MEPSEMOrO Ha-
npsixenusa 1,1; 1,251 1,5 B.

TpaHcopmaTop T1 HaMoOTaH Ha mar-
HuTonpoeoae K20x12x6 ua ¢deppurta
2000HM. OcTpble rpaHy KonbLa npuTyn-
NEHbl, NOCNe Yero oHo o6moTaHo GTOpPO-
nnactoeoi neHton. O6morka | —
240 suTkOB Npoeoga NIB-2 puameTpom
0,16 mMm, o6moTka Il — 5+5 BUTKOB Npo-

Q0 MA

sopa MIT®d 0,07, o6bmotka Il — 18 Bur-
KOB TaKOro Xe NpoBoaa.

Dpoccenb L1 — 50+50 BUTKOB NPOBO-
na N3B-2 guametpom 0,41 MM, Hamo-
TaHHbIX "BHaBan" Ha oTpeske $epputo-
Boro crepxHs 600HH wnn 400HH (mar-
HATONPOBOAA MArHUTHOM aHTEHHb!) [Un-
Hoi 30 u auameTpom 8 Mm.

Bce peaucTtopbl — MJIT ykazaHHol Ha
cxeme mowHocTh. Peanctop R1 orpaxu-
YUBAET MaKCUManbHbIM TOK 3apaaKu
xoHaeHcaTtopa C2 u 0AHOBPEMEHHO Bbl-
nonHaetr QyHKUMIO npegoxpaHuTens.
KoHpeHcatopbl C1 u C6 — nneHouHble
K73-17 Ha HanpsXeHue He MEHee yka-
3aHHOIO Ha CxeMme.

Npu non6ope 3ameH cneayeT No-
MHUTDb, 4TO BCE BLINPAMUTENBbHBLIE AUOAbI
[I0MKHBI UMETh pabouyto 4acToTy He Me-
rnee 40 xI'u, a auon VD8 — Bpemsi BOC-
cTaHoBneHus He Gonee 70 HC v aonyc-
TUMOE O6paTHOE HanpPsXeHue He MeHee
400 B. TpaH3ucCTOpbl O0NXHLI OGbiTb
C M2KCUManbHbIM TOKOM CTOKa HE MeHee
0,5A v npenenbHbiIM HaNPAXeHUEM
CTOK—MUCTOK He meHee 400 B.

Co6paHHbid npubop He TpebyeT, kak
npaeuno, HanaxueaHus. Heobxoommo
NLb NPOBEPUTH HANPSXXEHUE HA pa3be-
me X2 (3,2...3,5 B 6e3 Harpy3ku) v 3a-
PAOHbLINA TOK aKKYMYNSTOPOB, KOTOPLIN He
[0/MKEeH OTAUYATBbCS OT YKasaHHbIX Ha
cxeme 3HayeHuli 6onee yem Ha 10 %.

3HaueHua Toka BbLIOpaHbl YUCNEHHO
paBHBIMKU [IECATOM AONE EMKOCTU UMEIO-
LWMXCH Y MEHS aKKYMYNSTOPOB, HTO ONTKU-
ManbHO ANS WX 3apsaKku B TeveHue
15...16 4. Ona akKyMynaTOpOB Opyrow
€MKOCTU BpPEMS 3apsiikM HYXHO COOT-
BETCTBYIOLUM 06Pa30M M3MeHUTD. B va-
CTHOCTM, yOaBanoCh 3apsXaTb akKymy-
naTopbl eMkocThio 1000 MA-u.

Pepaxrtop — A. Lonruii, rpaguka — A. Qonruvi,
¢oro — agropa

WHTEPHET-MATA3UH "AECCH”

NpepnaraeT:

— meTannouckatens "POINTER”,
NONHOCTbIO rOTOBLIA Kk pabote, —
3900 py6.

— MeTannouckartesnb CENeKTUB-
Hbih "KOLREWM™ ( 6e3 kaTyLWKu U WTaH-
ru) BM8043 — 7800 pyb.

— cobpaHHasi, B KOopnyce, nnata
MUKPONPOLIECCOPHOrC MEeTaINonCKa-
Tena NM8042 — 1125 py6.

— nporpammatop EXTRA PIC —
650 pyb.

— BHYTPUCXEMHBIN OTNhaguuK ycT-
pOWCTB Ha PIC-koHTpOANepax
MICD2-MC1 (aHanor MPLAB-ICD2) —
1600 py6.

— Habop "YacTtoTomep 250 MINy" —
490 py6.

— yudpoBas LKana TpaHcuMeepa —
750 py6.

— CD-Rom “"SMD-2005". Liseto-
Bas M KOOOBas Mapkupoeka SMD-kom-
noHeHtoB” — 100 py6.

— HaGop SMD pe3uCcTopoB TUNO-
pa3amepa 0805 n3 170 HommHaNoB OT
0 Om oo 10 MOm, #5 %, no 50 WT. kax-
noro — 1000 py6.

Bcerpa B npopaxe paauorexHuue-
cKue xypHanbl, khuru, CD, DVD, anb-
6ombl cxeM, Habopbl AeTanen ans ca-
MOCTOSTENBHOM CO6OpPKKM, KOPNYCHI,
pagvopeTanu, Marepuansl M o6opy-
NoBaHWE ANSA NAVKu.

http://www.dessy.ru

e-mail: post@dessy.ru .

107113, . Mockea, a/s 10 "MNocbin-
Topr”. Ten. (495) 304-72-31.
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50 DNEeKTPOHHO-ONTUYEeCcKue
KOMMYTaTOpPbl CEpun KP249,

CNPABOYHbIA NTNCTOK

Ten. 207-88-18

Npuem crarei: mali@radio.ru
Bonpocei: consuit@radio.ru

PAANO Ne 11, 2006

K249, 249

8 3TOM CTaThe NpeacTaBneHbl xapakTe-
PUCTVKN PAAA 3MNEKTPOHHO-ONTUHEC-
KMx NpUEOPOB PasnVYHOro HasHaueHws,
KaK BbINyCKAaEMbIX B HAcTOsiLLiee Bpems,
Tax v BuinyckasLumxcs o 2005 r. ogHum v3
BEOyLWMX MpOU3BOAMTENEN 3NEKTPOHHON
TexHvkn B Poccwm — dmpmoii "MpoTon™
(r. Open).

KP249KH2A, KP249KH201A

31w [OBYKaHANbHBIE OMTONEKTPOHHbLIE
nepexniouarenty (ase TPaH3aUCTopHbIE ON-
Tonapbl) C BLICOKMM HanpskeHnem usons-
LUV IMEIOT aHANOoTOBLIN BbixoA W cpaba-
TLIBAIOT OT BXOAHOTO CUIrHana nocTosiHHO-
ro Toka. MNpvBopbl opOpMIeHs! B NnacT-
maccosom kopnyce 2101.8-1 (DIP-8) ¢
MNOCKUMU LUT@MIMOBaHHBIMU NYXEHBIMA
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eblBOgAaMuM (pmc. 1); Macca npubopa — HE
bonee 1 1.

Cxema 1 LOKONEBKa nepexnoyarenei
KP249KH2A, KP249KH201A noka3aHbl Ha
pmc. 2,au 6 cOOTBETCTBEHHO.

3apybexHbie ananorn npubopos —
MCT6, CNY74-2, PCB29U, TLP504A, ILD1,
ILD506, ILD74-2, FCD880, FCD885.

OCHOBHbIE
TeXHUNECKWEe XapaKTepPUCTUKH
npy Top.cp = 25 °C

MocTosHHOE NPSIMOE BXOAHOE
HanpspkeHve, B, npw Bxoa-
Hom Toke 10 MA

BbIxOAHOE OCTATO4HOE Hanps-
xenve, B, ne Gonee, npv
BXOOHOM TOke 10 MA

HanpsixeHne mnaonsuvv, kB,
HEe MeHee, Npu W3MEpPWU-
TEenbHON BbIiEPXXKE BpEME-
HU 1 MUH, ans

KP249KH2A
KP249KH201A

BbIXOLHOW TOK YTEYKM, MKA,
ne 6onee, NpY KOMMYTUPY-
eMOM Hanpsbkenvmn 60 B

KoagppuumenT nepepayn no
ToKy, %, He MeHee, Mnpu
BXOOHOM Toke 10 MA

Bpemsi 3afepXxkw curHana,
mkc, He Bonee, npw BXoA-

HOM Toke 10 MA, KOMMYTU-
pyemom HanpskeHum 10 B,
COMNpPOTUBNIERUN HArpy3Kn
100 OMuuacrote 10Ky . ... . ... 4
ConpoTUBNEHNE  M3onsiumu,
Om, He MeHee, anst
KP249KH2A
KP249KH201A

MNpepenbHO AONYCTMMbIE 3HAYEHWUR

Hawbonblilee KOMMyTUpyemoe
HanpsixeHue, B

Hav6onbluwia KOMMYTUPY-
€MbliA TOK, MA

BxopHO#M TOK, MA

VMNynbCHbIV  BXOQHON  TOK,
MA, He 6onee, npu pm-
TENbHOCTU UMIYNLCOB HE
6onee 10 MKC WU CKB&XHO-
cmb

Hawbonbluast MOWHOCTb, pac-
cemBaemas OfHUM KaHa-
nom, MBT

Pabouvin vHTepBan Temrepa-
Iypu oKpyXxatouien cpeasl,
C

KP249KH4A, KP249KH4K

OpHOKaHanbHble  ONTO3NEKTPOHHLIE
NepEKIONATENM C BLICOKVM HAMNPSKEHVEM
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W30NSiLMM  VUMEIOT  @HanoroBbI  BbIXOA,
v cpabaTbiBaloT OT BXOAHOIO CUrHana no-
crosHHoro Toka. OdopMneHbl B NnacT-
maccoBoM kopnyce 2101.4-1 (DiP-4)
C NNOCKUMMU LUTEMMOBAHHBIMU JIyXXEHBIMY
sbiBOAaMu (puc. 3); macca npubopa — He
Gonee 0,8 1.

Cxema v LOKONEBKA nepexnoqarenen
fokasaHbl Ha pmc. 4.

3apybexHbie ananorv npwbopoe
KP249KH4A, KP249KH4K — SFH610-2,
TLP621, PCB16, PC817, TIL191.

OCHOBHbIE
TeXHMNEeCKMe XapaKTepUCTHKKu
np# Towp.cp = 25 °C

MocTosHHOE NPAMOE BXOOHOE
HanpsixeHve, B, npw BxoA-
HomToke TOMA . .. ........ 1,1...

BbIXxOAHOE OCTATO4YHOE Hanps-
XeHwve, B, He 6onee, pnst

KP249KH4A . ... ............ 0,8

KP249KH4K . .. ............. 0,4
Hanpsikenne unaonsuvm, kB,
HE MeHee, Npv w3aMepwu-
TENbHOW BbIAEPXKE BpEME-

HU 1 MUH

BbIXOLHOW TOK YTeuKn, MKA,
He Gonee, ans KP249KH4A
p¥ KOMMYTUPYEMOM Ha-
npsbkeHvm 200 B v ans
KP249KH4K npw 60 B

KoadpouumeHT nepepayv no
ToKy, %, HE MeHee, npu
KOMMYTUPYEMOM Hanpsxe-
rum 10 B v BXOOHOM TOKE
10 MA ans

KP249KH4A
KP249KH4K

Bpemsi 3af€pXkn curHana,

mkc, He Bonee, nNpw BXOA-

HoM Toke 10 MA, KOMMyTU-

pyemom HanpsbkeHum 10 B,
CONPOTUBINIEHVUWN HATPY3KN

100 Om Ha yactote 10Ky ... ..4

ConpoTueneHne w3onsuwu,

Om, He MeHee

MNpepensHO AONYCTUMBIE SHBYEHUR

Hanbonbluee KOMMYTUPYEMOE
Hanpsbxenve, B, pns

KP249KH4A ............... 200
KP249KH4AK . .............. 60
BXOgHOM TOK, MA . .. ..... ... .10...15
VIMNYNbCHLIA BXOAQHON  TOK,
MA, He MeHee, Npu Am-
TENbHOCTU MMﬂyanOB n
CKBaXHOCTU  COOTBETCT-
BEHHO
10 mc, He Gonee, 2 ......... 20
10 Mkc, He 6onee, u5 ....... 100
Haunbonblunit  KOMMyTUpPYe-
Mbllt TOK, MA, ans
KP249KH4A . ... ........... 4
KP249KH4K . ...............- 8
Hanbonbluas paccewBaemas
MOLLHOCTb, MBT, ansi
KP249KH4A . ... ............ 50
KP249KH4K . ............... 34
Pabouvih uHTEpPBaAN TEMMEpa-
Typbl OKpyXalouwei cpeab!,
OC e -45...+85

KP249KHSA

JByKaHanbHbI ONTOSNEKTPOHHLIN Ne-
peknouaresic C BHICOKUM HaNpsXeHnem



M30NSLMK N aHANOrOBLIM BLIXOAOM, Cpa-
6aTbiBalolMiA OT BXOAHOIO CurHana no-
cTosHHOro TOKa. [lpnbop odopmneH
B nnacrTmaccoBom kopnyce 2101.8-1 (cm.
puc. 1); macca npmbopa — He Gonee 1 1.

CxemMa n LOKONEBKa Nepeknoyarens
noKasaHsl Ha puc. 2,a.

OCHOBHBIE
TEXHUYECKME XapaKTepPMUCTUKM
npu Topcp = 25 °C

NocrostHHOE NpPsIMOE BXOAHOE
Hanpsxenwne, B, npn exoa-
HoMTOke 10MA ... ... .... 1,1..1,8

BrixoaHoOE OCTaToMHOE Hanps-
xeHve, B. He 6onee, npu
BXOAHOM TOKe 10 MA

Hanpsxexne wnaonsumn, kB,
HE MeHee, NpU namepmn-
TeNbHOM BbIAEPXKE BPEME-
HW 1 MWH

BbixOAHOM TOK yTeukn, MKA,
He bonee, NPKY KOMMYTUPY-
emMoM HanpsokeHun 200 B

KosddumumeHt nepepaym no 1o-
Ky, %, HE MeHee, Npy BxOA-
HOM TOKe 10 MA N KOMMYTI-
pyeMom Hanpsoxenmn 10B . . . . .. 20

Bpemst 3apnepxkn CcurHana,

MkC, He 6onee, npu Bxoa-
HOM TOKE 10 MA, KOMMYTU-
pyeMoM HanpspxkeHnn 10 B.
COMPOTUBNEHNN HArpy3ku

100 Om Ha vactote 10kl ... ... .. 4
ConporneneHne m3onsunm,

MOm, HemMeHee ............... 100

NpeaensHO AONYCTUMBIE 3HAYEHNA
HanbonblLiee KOMMYTUPYyEMOE

HanpsbkeHne, B .. ... L. 200
Hanbonbwnit - KOMMYTUpYe-

MBI TOK, MA ... .. 4
BxoQHOM TOK, MA .. ... ... .... 10...15
MMNyNbCHBI  BXOOAHOW TOK,

MA, He Bonee, nNpn An-

TENLHOCTWN MMIMYNbCOB

M CKBaxHOCTW COOTBETCT-

BEHHO

10 mc, He 6onee, 2 . ........ 20

10 mkc, He 6onee, NS ... .. .. 100
Hanbonbwas MOLHOCTL, pac-
cenBaemMass OflHUM KaHa-

nom, mBT . ... .. .50
Pabounit MHTEpBan temnepa-

Typbl OKPyXatoLwen cpeasbl,

C o -45...+85

KP249KH7-01A

OAHOKaHaNbHLIA  ONTO3NEKTPOHHLINA
nepeknoMarens C aHanoroBbiM BbiIXOAOM
cpabartbiBaeT OT BXOOAHOrO CUrHana nepe-
MEHHOIro TOKa.
Mpnbop opopmneH
B MNacTtMacCoBOM
kopnyce 2101.4-1
C MNOCKUMU LITaMm-
NOBaHHLIMU NYXE-
HbLIMW  BbLIBOAAMM
(cMm. puc. 3), macca
npnbopa — He 60-
nee 0,8 r.

Puc. 5 Cxema n LOKO-

neska npmbopa no-
Ka3aHbl Ha pMc. 5. Wanyuarens coctout
M3 IBYX OAVHAKOBbLIX IN0A0B, BKIOYEHHbIX
BCTPEUHO NapannenuHo.

AHanorn npnbopa KP249KH7-01A —
SFH620-1, PC813, TIL194, TLP620.

OcHOBHbuIE
TEeXHUYECKME XapaKTePUCTUKM
npu Top.cp = 25 °C

MocTosHHOE NpsMOE BXOAHOE
HanpshxeHne, B, npu Bxoa-
HOM TOKE 10 MA

BuixoaHOE OCTaTtoqHOe Hanps-
xeHve, B, He Bonee, npu
BXOOAHOM MEPEMEHHOM TO-
ke 10 MA 1 BbiIXOAHOM TOKE
2MA e 0,4

HanpshkeHvwe usonsunu, kB,

HE MeHee, Npu n3Mepu-
TENLHOW BbIAEPXKE BpEME-
HW 1 MUH

BbixOAHOV TOK YTEUYKWN, MKA,

He 6onee, Np¥ KOMMYTUPY-
eMOM HanpsxeHnn 60B . ... . . ... 10

KoagpdpuupeHt nepenaun no
TOKY, %, HE MeHee, npwu
BXOOHOM NEPEMEHHOM TOKE
10 MA, KOMMYTUPYEMOM Ha-
npsxeHun 10 B n conpotme-
neHnn Harpy3sku 1,2 kOm

Bpemst 3a4epXkn curHana,

MKC, He Bonee, Npy BXOQHOM
nepemeHHoM Toke 10 MA,
KOMMYTUPYEMOM Hanpsixe-
Hun 10 B, conpotusneHnn
Harpy3ku 100 Om Ha wacTo-
Te10kly . ... .. i 4

ConportuBneHne U30OnNsiunK,

[Om, He meHee

NpeanensHO AONYCTUMbIE 3HAYEHUA

Hanbonblwee KOMMyTHUpyemMoe

Hanpskenwvwe, B . ... . ... ... 60
Hanbonbwnii  koMMyTUpye-
MBIMTOK,MA ... ................ 8

BxoaHoi nepemMeHHbIV Tok, MA . . 10...15
BxoAHOW nNEepeMEeHHbIn nM-
NYNLCHLIA TOK, MA, HE 60-
nee, nNpu AAUTENLHOCTU
MMMNYNLCOB N CKBAaXHOCTU
COOTBETCTBEHHO
10 mc, He 6onee, n 2
10 mkc,He Gonee, NS5 ........ 100
Hanbonbwas paccensaemas
MOLLHOCTb, MBT
Pabounit nHTepsan Temnepa-
Typbl OKpyXatoLlein cpeael,
°C i -45...+85

KP249KHBA
JlByKaHanbHbI ONTO3NEKTPOHHLIN Nne-

pekmoyaTtenb C BLICOKUM HanpsHKeHUem
n3onsumn n aHa-

NOroBbiM  BbIXO- H 8
nom, cpabarbiBa- /
IOWMA OT BXOAHO- SZ-»
ro curHana nepe- z -
MEHHOIro TOKa.
Kopnyc nnactmac- y, 7
coBbin  2101.8-1 L —
c NNOCKUMUN — 6
WTaMNOBaHHbIMU v
NYXEHbIMWU BbIBO- 3
Aamm (CM. puc. 1), -
macca npubopa — .
He 6onee 1r1. ¢

Cxema n LoKo- ﬁ 5

neBKa nepeknio-
yarens nokasaHbl

Ha puc. 6. Usnyyatens kaxaoro us kaHa-
NOB COCTOWUT U3 ABYX OAVHAKOBBLIX ANO-
A0B, BK/MOYEHHLIX BCTPEYHO Napannenb-
HO. 3apybexHbie aHanorn npubopa
KP249KH8A — PC823, PC824, TIL195,
TIP620-2, ILD620.

OcHOBHbIE
TEXHUYECKME XapaKTepuCTUKH
npm Tou.cp = 25 °C

MNocTonHHOE NpsiMoe BXOAHOE

HanpsxeHne, B, npn Bxoa-

HOMTOKE TOMA . ..... . .... 1,1...1,8
BuixoaHoO€ ocTaroqHoe Hanps-

xeHune, B, He 6Gonee, npn

NEPEMEHHOM BXOLHOM TO-

ke 10 MA 1 BLIXOAHOM TOKE

2MA 0,4
HanpsbxeHne usonsiumm, kB,

HE MeHee, Npu U3Mepn-

TENbHOW BbLIAEPXKE BpEMe-

HU 1 MWH
BbixOAHOM TOK yTEuYKW, MKA,

He 6Gonee, NpyU KOMMYTUPY-

eMOM HanpsxeHnn 60B ... ... ... 10
KoaddpuumeHT nepepaun no

TOKY, %, HE MeHee, npwn

BXOHOM NEPEeMEHHOM TOKE

10 MA, KOMMYTUPYEMOM Ha-

npsxeHnn 10 B n conpormne-

neHum Harpyskn 1,2kOm - ... ... .. 50
Bpema 3agepXkn CcurHana,

MKC, He Bonee, Npu BXOAHOM

nepemMeHHom Toke 10MA ... .. .. .. 4
ConpoTtvBneHne U3OonNsiLmm,

Om, He MeHee .............. 1000

NpeaensHO AONYCTUMbIE 3HAYEHURA

Hawbonbwee KOMMYyTUpyemMoe
HanpsbkeHve, B
Hanbonbwuii  KoMMyTUPYE-
MbI TOK, MA
BxoaoHo nepeMeHHbIn TOK, MA
BxogHOW WMNYNbCHLIA TOK,
MA, He MeHee, Npy Anm-
TENLHOCTU MMIMNYNbLCOB
N CKBaXHOCTW COOTBETCT-
BEHHO
10 mc, He Gonee, n 2
10 Mmkc, He 6onee, n 5
Hanbonbwas MOLWHOCTL, pac-
cenBaemMan OfHWM KaHa-
nom, mBt
Pabouwin nHTepeBan Temnepa-
Typbl OKpyXawuwen cpe-
nbL,°C

0,45

UL

 —

0,5

16-0,5
6,5

4,5

1| 1125

|
6x125=7,5
4,8

2,3

Puc. 7 401.14-3, 401.19- %
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Npuem cTaTtein:
Bonpocsi: consult

PAANO Ne 11, 2006

K249KM1, 249KN1, 249KN1A, 249KN1C

JBykaHanbHble TPaH3WCTOPHbIE ONTO-
napsbl (C aHanNOroBbIM BLIXOAOM), yCTORuN-
Bble K BO3OENCTBUIO MOBLILLEHHONW BNax-
HOCTM W armocdepHbIX KOHAEHCUPOBaH-
HbIX OCanKOB (pOCHI, WHES) W COJSIEHOFO
{Mopckoro) TymaHa. OnTonapel cosmec-
TMbl C UMPPOBLIMU
mukpocxemamu TTJ1
M0 BXOAY W BbiIXOAy.

Mpubopst odhopM-
SieHsl B FepmeTuy-
HOM METaNNOCTEeK-
NSIHHOM Kopnyce
401.14-4 ¢ nnockn-
MW LLITAMNOBaHHLIMN
sbIBOO2MU ANS NO-
BEPXHOCTHOIO MOH-
Taxa (pue. 7).

Cxema W ULOKO-
neska Npubopos no-
Ka3aHbl Ha puc. 8.

BoiBodsi 15,7812,
14 — £80000Hb1€.

Puc. 8

OCHOBHblIE
TeXHU4YEeCKMNEe XapaKTepucTUKu
npy Torp.co = 25 °C

MocTosiHHOE NPSIMOEe BXOAHOEe
HanpsixeHwe, B, ans
K249KIM1, npn BXOOAHOM

Toke 10MA . ... ... 1,1..1,8
249KMN1 (10mA) ........ 1,1...1,5
249KMA(3,5mA) ...... 1,1..1,5
249KMN1C (10MA) ..... .. 1,2..1,7
BbIxoQHOE OCTATOYHOE Hamnpsi-
xeHwe, B, He 6ornee, Ans
K249KM1 n 249KM1 npwm
BXOAHOM Toke 10 MA 1 Kom-
MyTUpyemMom Toke 2 MA,
onst 249KM1A (3,5 MA un
0,9 MA), anst 249KM1C
(IOMANZ2MA) ...t 0,4

Hanpsixenne w3onsuun, B,
HEe MeHee, MpU N3MEPU-
TENbHOW BbIOEPXKE Bpeme-
HUTMUH .o a e 100
BbIXOOHOI TOK yTEYKM, MKA,
He bonee, Npu KOMMYTUPY-
emomM Hanpsxenmn 30B ... .. .10
KoadduumeHT nepefayn no
TOKY, %. He MeHee, Npu Co-
NPOTUB/IEHUN  HArpy3kun
1,2 kOm, anst
K249KIM1 n 249KMN1 npu
gxonHom Toke 10 MA 1 Kom-
MYTUPYEMOM HATPSKEHUN
10 B, 249KMN1C (10 mA n

15B) .. e 50
249KM1A (3,5MAN1,45B) ... .. 25
Bpemsi 3a0epXKN CUrHana, Mkc,
He Gornee, ans K249KM1,
249KMN1, 249KMC npu
gxoaHom Toke 10 mA; ons
249KMAMpU3,5MA ... ... 4
ConpoTuBfieHne M3onsaumn,
FOMm, HE meHee . .......... .0,5

NpenensHO fONycTUMbIE 3Ha4YeHUA

Haun6osnbiiuee KOMMYTUPYEMOE

nHanpspkenve, B ..o 30
Hawbornbliee obpaTHoe BXOA-
Hoe Hanpsbxenwe, B ... ...... 3,5
Hanbonbinit - KOMMyTUpye-
Ml TOK, MA, Ans
K249KM1 . ........ ... ... ..5
249KM1, 249KMA,
249KMIC .. .o viiiiaeae s 10

BxopHoiA TOK, MA, Ansi

K249KM1, 249KN1 . ......... 10...15
240KMA . ... i 3,5...10
249KMN1C, nebonee . ........... 18

VMNyNbCHLIA  BXOAHON  TOK,
MA, He Bonee, npu am-

TEeNbLHOCTU NMINyNbLCOB

N CKBAXHOCTHU COOTBETCT-

BEHHO
10 mc, He Bonee, M2 ......... 20
10 mkc, He Bonee, 5 .. ... ... 25

Haubonbuias MOLHOCTL, pac-
ceunBaemasi OffHUM KaHa-
nom, mBT, pgns

249KM1,249KM ............ 34
249KMIA ... ... ....15
240KMIC ... ..o 58

Pabounit unTepsan Temnepa-
TYpbl OKpyXaoLiei cpepbl,
O
C

K249KN4AT, 249KN4AT

BbICOKOYACTOTHLIE ABYKaHa/bHBIE Of-
TOpese € BbIXOAOM H2 TPaH3NCTOpax Mon
paccuuTaHbl Ansi paboTsl (Mo BbIXOAY)
B LEMNsIX TIOCTOSHHOTO W NepemMenHoro BY
TOKa B TENIEKOMMYHUKALMOHHOA annapa-
Type, B @HaIOFOBLIX MYyNBTUNIEKCOpax;
NpUFOAHLI A1 3aMeHbl 3J1eKTPOMarHuT-
HbIX pene.

Kopnyc — MeTanoKepaMUieckui,
402.16-23.01, cO WramnoBaHHbIMU MaoCc-
KUMW BbiBoAamn (pyuc. 9), paccuuTaHHbI-
MU Ha NMOBEPXHOCTHBINA MOHTaX, HO AONYC-
KAOLLMMM 1 TPAANLIMOHHBIRA.

9.3 )
N

i

5
|
JL
WL
125
56,

*1,

2

7

16 30,5 !

402.16-23.01
Puc. 9

BuiBoosI 1,4,5,8,12,
13 — c60000HbIE .

Puc. 10

Cxema v uokoneeka npubopos noka-
3aHbl Ha puc. 10. MepeMeHHoEe KOMMYTH-
pyemMoe HamnpsbkeHve NMoAAI0T Ha BbIBOAbI
9u 11 (14 1 16). Ans paboTbl Ha NOCTOSH-
HOM KOMMYTUPYEMOM HanpsXeHun BHyT-
peHHWE TPaH3UCTOPb! Kanana BKMOHaT
napanfenbHo — COEAMHSIIOT BLIBOALI 9
1 11 (14 n 16) — 310 6yAeT NMOCOBO BbI-
BOA, @ MUHycoBbLIM GyaeT Beisog, 10 (15).

Ananorom npubopos  K249KM4AT,
249KMN4AT siBnsietcss HSSR-8040 (duypmbt
Hewlett-Packard).

OcHOBHbIE
TeXHNYECKNE XapaKTepUCTUKU
npY Top.cp = 25 °C

MocTosiHHOE BXOAHOE Hampsi-

xeHue, B, npn BXOAHOM TO-

KESMA ... 1,1...1,6
HanpsixeHvwe wusonsuuu, B,

He meHee, NpU U3Mepu-

TeNbLHOW BbiAEpPXKEe BpemMe-

HUScC
BbIXOOHON TOK yTeuku, MKA,

He 6onee, NPy BXOAHOM Ha-

npskedun 0,8 B 1 koMmy-

TUPYEMOM  HalpsixeHun

BOB . ..o 1
Tok yTeuku Mexay KaHanamu,

MKA, He bonee, Npu U3Me-

PUTESNIBHOM  HanpsiXeHun

500B ..ottt
BuixOAHOE CONPOTUBNIEHNE OT-

KpbITOro Kanana, Om, He

6onee, Npu MNepemMeHHOM

KOMMYTUPYEMOM HaNpsXe-

HUW, BXOOHOM Toke 5 MA

1 BbiXoAHOM Toke 50 MA,

Npy NOCTOSIHHOM KOMMYTU-

pyemMom Hanps>XeHUu,

BXOOHOM TOKe 5 MA 1 BbI-

xoaHom Toke 100 MA
ConpoTuBJieHne  U30151LUK,

'Om, He MeHee, Mpu Hanpsi-

»eHun nsonsummn 500 B
BbIxOHas EMKOCTb 3aKpbITOro

kaHana, nd, He 6onee, Npu

HyfIEBOM BXOOHOM Hanpsi-

MEHUM - ot v iiiieeme i e 8
Bpemsi  BK/MNMOUYEHUS,

He Gonee, Npy BXOJHOM TO-

ke 5 MA, KOMMYTUPYEMOM

Hanpsixenun 10 B n conpo-

TUBSEHUN Harpy3kn 2000m .. . ... 50
Bpems BbLIK/MOYEHUS, MKC,

He Gonee, Npy BXOOHOM TO-

ke 5 MA, KOMMYTUPDYEMOM

Hanpsikenun 10 B u conpo-

TUBNEHUN Harpy3kn 2000m . . . .. 100

NpepentHO gonycTumbie 3Ha4YeHua

Hanboneuiee koMMyTUpyeMoe
HanpsixeHue, B, npu pabote

Ha nepeMeHHoM Toke . . .—60...+60
Ha NOCTOSHHOM Toke . . . . . .0...60
Haubosnbuinih  KOMMyTUpye-
Mbith TOK, MA, Npun TemMnepa-
Type oKpyxaowen cpepb
35 °C npwm pabote
Ha nepemenHom Toke . .—50...+50
Ha nocTosiHHOM Toke . . .. .0...100
BxopHoe HanpsiXeHve Ha 3a-
Kpuitompene,B . ...... .. -3,5...40,8
Bx0AHOWN TOK OTKPLITOrO OnTo-
pene,MA .. ... 5...25
BXOOHON WMMNYSNBCHBLIA  TOK,
MA, He Gonee, nNpun anu-
TeSNIbHOCTH UMNYNLCOB
200MKC « . v iieiieie s ..150
PabouniA uHTEpPBaN TEMNepa-
TYpbl OKpyXaiolei cpepl,
OC e -60...+125

MaTepuan NOAroToBun
A. HEQGEQOB
r. Mockea

(Oxonuanne cnenyer)

Penaxrop — J1. JlomakuH, rpacmka — J1. JlomaxmH



1Ba nHAMKaTopa UCKpbl
n. BEJISILUKWA, r. Bepack HoBocub6upckosi obn.

B nocnegHee spems cpeam asroniobureneii nonynsapHsi ps3Hoob-
pa3sHbie MHAUKATOPLI, NO3BONAIOLME BU3YanbHO KOHTPONMpOBaTh
paboty cucremni uCkpoobpasosarus 6€H3UHOBOro ABUraTens BHyT-
peHHero cropanusi. B cTaTbe onucaHbi NpocTbie npubopbi, no3sons-
1oLMe NPoBOANTH IKCNPECC-[UArHOCTUKY CUCTEMbI, HE BbIBUHYMBAR

M3 gBursrens 3ananbHbix CBEYeH.

n pennaraeMble MHAMKaTopbl NpeaHas-
HaYeHbl 0151 KOHTPONA HANNYUS UCKPbI
B 3a30pe 3ananbHblXx CBEYEW Asurarens
aBTOMOBUNS N AAI0T BO3MOXHOCTb ObICT-
PO W Nerko BbISBUTE UMNMHAP, paboraio-
wuii ¢ nepebosiMn NO 3aXUraHuio, 4TO
3HauMTENbHO obnerdyaeT NoNcK Heucnpas-
HocTel. Tak, ecnm He BCNbIXMBAET OfUH U3
CBETOAMOOOB MHAMKATOPa, HEOOXOAUMO
NPOBEPUTE LEMNb OT KaTylUKN 3aXuraHus
[0 CBEYM HeucnpasHoro umnuiapa. Kpo-
Me 3TOro, MHAMKATOPbI UCKPbI
noMOraloT NPOBEpPUTL Npaswiib-
HOCTb YCTAHOBKW YITa onepexe-
HUSI 3aXWUraHusi NO BCNbILLKAM
CcBETOAMOAA NEPBOrC LMNNHAPA.

UHavkaropbl UCKpbl COCTORT
M3 OOMHAKOBbLIX KaHANOB, YNCNO
KOTOPbIX PaBHO YUCNY LMIWUHA-
poe apgurarensi. JJOCTOMHCTBO
060UX UHAWKATOPOB B TOM, 4YTO
oHM He TpebyloT Henocpeacr-
BEHHOrO NOAK/IOHEHUS K CUCTE-
Me nckpoobpasosaHus, a nep-
Bbli U3 HMX — MO CXeme Ha
puc. 1 — BoobLie HE NOAKIIO-
yaeTcs Kk BOPTOBOWM CEeTu asTo-
mobunsi.

E1 E2 E3 E4 vD1—VD4
g #e Ay 7y L1310 ;
HI4 HLI—HL4
HL1 HL2 HL3 KUAg2en-K.
VD4
VD! vp2 |vD3 K kopnycy

Puc. 1

O6bIMHO VHAMKATOP WMEeeT 4YeTbipe
cBeToamoaa {No YIcny UWNMHAPOB), KOTOo-
pble NOCYEPERHO BCMLIXMBAKIOT NpX NpOo-
XOXAEHUN BbLICOKOBONLTHOIO UMNynbca
yepes COOTBETCTBYIOLLYIO CBeYy. Yxe npu
cpefiHel YacToTe BpaleHWS KONeH4aroro
Bana gBuraresisi BCNbIlLKM CBETOAMOOOB
C/MBAIOTCA B HENPEPbLIBHOE CBEYEHME.

Ha puc. 1 nokasaHa cxema Npocren-
wero uHamkaropa uckpel. Ceeroamnonbl
HL1—HL4 8 HEM BCNLIXMBAIOT OT UMNYJb-
COB TOK&, NOCTyNalLWmnx B UHAUKaTop ot
emMkoCTHbIX gaTumkos E1—E4, xortopbie
HafEeBaloT Ha BbHICOKOBONLTHLIE "CBEY-
Hble" npoBoAa asurarensi. B MOMeHTbl
npo60s UCKPOBOrO NPOMEXYTKa 3analb-
HbIX CBE4EW B EMKOCTHbIX aT4nkax Haso-
OUTCH MMNYNBCHOE HanpsiXxenwe, AocTa-
TOYHOE A)151 CBEYEHNA CBETOANOAOS.

Avogel VD1—VD4 3awuiaTt ceerto-
[MOAbl OT UMAYNbCOB OBparHoW nonsp-
HOCTU. Benbllwkyn CBETOAMOAOB BNONHE
OTHETSINBO BMAHbI NPU OTCYTCTBUN NpS-
MO0 COJIHEYHOIQ UNN APKOro 3NeKTpu-
4ECcKOoro ceera.

0 .
VTt

EMKOCTHEIN AaTymk Npeacrasnser co-
6011 konbueobpazHyio 060rMy C BHYTPEH-
HUM Anamerpom 9 MM M seicoTol 5...6 mm
n3 xectn nmbo meaHol ¢ponern. O6olimy
HaAEeBaloT Ha CBEYHOW NpOoBOA W NNOTHO
obxumaiotr. Ceeroamopbl KUNA21M-K
MOXHO 3ameHuTb Ha KUMA21H-K wnnn
Kunp27n-r. Bmecro 4310 nogongyT ano-
ot 4311, A311A unn A3126.

Mockonbky MHAUKATOP COQEpPXUT ma-
JI0€ YUCNo geTanen, ero nerko CMoHTU-

cetn asromobuna (12 B) yepes obwwn
TOKOOrPaHU4UTBNLHBIN peanctop R5. MNo-
BHILLEHNE SIPKOCTU BChbilLEK CBETOAUNO-
[,0B [OCTUTHYTO NPUMEHEHNEM B K&XA0M
KxaHane ycunurens Toka Ha fiByx TpaH3unc-
Topax. KOHCTpyKUuMIo AaTinkos TOXE yaa-
NOCh YyNpOCTUTb.

Pesucropbl R1—R4 wyHTUpYIOT BXOA-
Hble Lenu nHamkaTopa, ycraHasnmsas no-
POr OTKPLIBAHUS TPAH3NCTOPOB, N YMEHb-
LWIAI0T HABOAKMN HANPSDKEHUA OT COCEAHNX
BbICOKOBOJLTHBLIX MPOBOA OB, NPOXOAALNX
PAOOM.

Bce pgeranm mHgukaropa ycraHasnu-
BalOT Ha NEe4YaTHOW nnare pasmepamu
105%x19 MM 13 GONLrMpOBaHHOIO CTEK-
norexcronuTa TonwmHon 1,5 mm. Heprex
nnarel NpeacrasneH Ha puc. 3. Ha yep-
Texe MONHOCTBIO noKalaHa "neyarb”
TONBKO NEPBOr0 U3 4YETLIPEX KaHarnos.
Bruisoabl geTanei npynamsaloT o CTOPOo-
Hbl NeYaTHbIX NPOBoAHVKOB. CeeToanoab!
HL1—HL4 ycranasnusaioT Ha pebpe nna-
Tbl. EMkOCTHEIMKM fiaTumkamu E1—E4 cny-
Xart 4yeThlpe konbua, cGopMUpo-
gaHHblE 13 (oNbrn Ha nnare.

{7}

i B . Nnary nomewaor B ¢ymsp
r I_‘ [ I_) r jL‘ ,'?850 28 pasmepamy 110x26x10 mm, cra-
| EZ'| | F3.' " E4 AHHbIA N3 ¢onbrMpOBaHHor02(:TeK-

’ : JIOTEKCTONNTA  TOJNLLUHON MM,

VI3, VT5’. !VT7,' VT7—vTe B Y3KOM rpam ¢yTJL11;pa npocsep-
| VT4,| IVT6'I |VT6, KT313065 NeHbl YEThIpE OTBEpPCTUS anameT-
HL2.. HL3,' 'HL4,: ; pom 5mMM nop cseToOgMOAb,
I [ HL1—HLY a 8 LWMPOKNX BOKOBLIX — N0 HEeThIpe
! RZ.l R3. ! | R4. KUIA21B-K OTBEPCTYS ANS CBEYHBbIX NPOBOLOB.
L : L : L ' : TpaHSMCTOpbé KT313068 MOXHO
. . . 3aMeHuTb  MobbiMKM - U3 cepuin
l_‘ T‘ TI K xoprycy (73130, KT3102. Cseromvons

V72l

Puc. 3

posarb Ha nnare pasmepamm 80x25 mm
TonwmHon 1,5...2 MM mn3 nmoboro Tenno-
CTOMKOro M3ONSIUMOHHONO marepuana.
No cpeaHel NHUM NNartbl CBEPNAT YETbI-
pe orsepcTus anameTpoMm 9 MM C pac-
CTOSIHUEM Mexay WX ueHTpamun 20 mm.
Yepes 3TV OTBEPCTUS NPU YCTAHOBKE UH-
avkaropa Ha asurarenb nponyckalTt
CcBEYHble NPOBOAA C HAAETHIMM Ha HUX
parunkamm. Ha nnare MOHTUPYIOT ANOoaOb
VD1—VD4 v ceetoamognbl HL1—HL4. O6-
WA NPOBOA 32XMUMAIOT NOA BUHT Kpen-
NIEHUSt KaTylkK daxuranms. Jaruvkn
CABUraloT No NPOBOAAM BIJIOTHYIO K nna-
TE N NPUNamsaloT K CBETOANONAM KOPOT-
KUMWN NPOBOAHWKAMMN.

Bropoi BapuWaHT nHaukarTopa
(CM. cxemy Ha puc. 2) Tpebyer Noakio-
yeHusi kK 6opToBOol ceTn asTomobuns. Ap-
KOCTb cseueHus ceeroamonos HL1—HL4
3TOr0 MHAMKaTopa AOCTaro4Ha ANs Ha-
6nogeHns 3a paboTon CUCTEMLI UCKPO-
06pa3oBaHmns faxe B CONHEYHbLIN AEHb.

MprBop Takxe CoOQEPXUT YETHIPE CaN-
HaKOBLIX KaHana n NUTaercsi oT 6opToBON

KUNO21B-K MOXHO 3aMeHuTb 60-
nee sipkummn 13 cepum KUNA21, oa-
HaKo NPy 3TOM HyXHO ByaeT noao-
6parb pe3ncropbl R1—R4 meHblLe-

17
Kroprycy ro conpoTnsneHnst N MNHUMYMY Nomex

OT coceHNX BbICOKOBOJLTHbLIX NPOBOAOSE.

Pegaxrop — J1. JlomakuH, rpaguka — J1. JlomakinH
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Buicbinaem fouToi paguoniobn-
tenbckve Habopbl, pagvopeTtanm. Ka-
Tanor 6ecnnarHoin. Konsepr ¢ obpar-
HbIM 2ApPecoM obsidarenex.

E-mail: ppelecom@udm.ru.

426034, xesck, a/s 3503.

* X ok

Pagwomoburensckve Habopb!
"MACTEP KMT"

Karanor ¢opmar A4, 104 ctp. —
50 py6. 6e3 y4era noHTOBbIX paCX0A0B.

No 3asBkaM LUKOJIBHBIX N [EeTCKUX
yupexaennin — BECIMJIATHO.

107113, .. Mockea, a/s1 10 "Mockin-
Topr”. Ten. (495) 304-72-31.

*  x *

COBEPUTE CBOMMU PYKAMMI

Bonee 200 NONYAKPHDLIX HA-
BOPOB HA JIIOBYIO TEMATHUKY,
paavocTaHumy, CUCTEMBI BUAEOHab-
nogeHus n 6e30NacHOCTH, M3Mepu-
TenbHble NpUbopkl, MHCTPYMEHT, KOM-
nnexTylouwme.

115201, Mocksa,

a/s 4 "THOBASt TEXHUKA"

www.new-technik.ru .
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541 HALUA KOHCYJIbTALUSA

PABUHUH A. TenedoHHan NpucTas-
xa. — Paawo, 2006, N2 5, c. 42, 43.

Nevatnas nnava.

.- HepTex BO3MOXHOIO Bapuadra ne4ar-

HOI Mnatbl NpUCTaBku M306paxeH Ha
puc. 1. Ha Hei pasMeileHbl BCe petanm,
KpoMe kHonok SB1, SB2 u wHaukatopa
HG1. Nnata paccuntaHa Ha NnpuMeHeHue
- nocTosHHLX pesncTopos MAT, noacrpo-

~ eyHoro CM3-19A, konpeHcatopos KA-1

- (C1,C2), K10-17a (C3, C5) n K52-1B (C4).
He nokasaHHbie Ha CxeMe KOHAEeHCaTopbl

_ C6-C8 (KM emkocTsi0 0,033...0,1 MkP) —

wwrsmy

6/IOKMPOBONHBIE B LIEMNSIX NMUTaHWsi MUMKPO-
cxeM (KX BbIBOAbI NPUNanBatoT K KOHTaKT-
HbIM rloankam 6e3 oTeepcTuii Ha Cro-
poHe nevarHbIX NPOBOAHWKOB). Pesncto-
pbl R2, RS MOHTMPYIOT NepnexankynsapHo

' AONOJNIHEHUE K HANE4YATAHHOMY

E-mail: consuit@radio.ru
Ton. 207-89-00

PAANO Ne 11, 2008
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‘ Puc. 1

nnare. FpoBONOYHbIE NEpPEMbItKN U3ro-
TABNMBAIOT M3 TOHKOTO MOHTaXHOro npo-
BOAa B TEenNoCTOMKON nsonaunv 1 Bnavea-
10T AO YCTAaHOBKK nperanen Ha MecTo.

EPLUOB P. 3auura OT "nUparTckKo-
ro” noaxniovenms K TenedoHHoR nu-
Huu. — Paguwo, 2006, Ne 6, c. 45, 46.

NevyaTHan nnara.

YcTpoiicTeo cobupatoT Ha nnare, usro-
TOBNEHHOW MO YepTexy, MOKasaHHOMy Ha
puc. 2. MNnara paccunTaHa Ha yCTaHOBKY
NOCTOSIHHBLIX pe3ancTopoB MITT, koHaeHca-
Topoe K52-1B (C1, C5, C7), K10-17a
(C2—C4), KM (C6) n okcupHoro cepumn TK
¢vpmel Jamicon (C8). He noka3aHHbie HA
cxeme koHaeHcaropbl C9 u C10 (KM em-
kocTsio 0,033...0,1 Mkd) — GNoKupoBOH-
Hble B Lensx NUTaHUs MUKPOCXEM (UX Bbi-
BOAbl NPUNAUBAIOT K KOHTAKTHLIM NNO-
wankam 6e3 oTBepCTUiA Ha CTOpPOHE ne-
4aTHbLIX MPOBOAHUKOB). MPOBONOYHBIE Ne-
pEMbINKM  M3roTaB/IMBAIOT U3 TOHKOro
MOHTAXHOro NMpoBoAa B TEMNOCTOUKOW
U3ONSILMK ¥ BNAVBAIOT A0 YCTAaHOBKW Ae-
Tanewn Ha Mecro.
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K GB

HEYAEB WU. flopa6otku YKB 4YM npm-
emumuka "MANBO". — Pagwo, 2003,
Ne 12, c. 48, 49.

Euie 0 NOBLILLEHUN IKOHOMMUYHOCTH
NPpUEeMHMUKa.

Jins ymeHblLLEeHKs noTpebnaemMoro ycu-
nutenem 34 Toka ¢ 45 po 5 MA untatens
C. KoBanenko u3 r. Kctoeo Bnagnmup-
ckoW obn. npeanaraeT UCKIIHNTL 13 COo-
craevoro Tpanauctopa Q1Q2 (cm. puc. 1
B cTaTLe) TpaHaucTop Q2. nA atoro rpay-
3ucTop BMECTe ¢ peauncTopom R4 ynansi-
10T, a nevaTHbie NPOBOAHVKK, KAywme
K ero 6ase u aMuTTEpPY, COEANHAIOT NPOBO-
JIO4HOM NEpPEeMBIYKON.

Y106b! HE Aenats kabenbHbI Nepexoan-
HUK (NSt peanusauum nocnenoBarensHo-
ro coeanHeHUs1 FoNOBHbIX TeNehOHOB), OH
peKOMEeHAYeT M3MEHUTL NOAK/oYeHne
KOHTakTOB TenedoHHOro rHe3aa B npyuem-
HUKe Takum 06pasom, 4Tobbl oOwwKi Npo-
BOA TenedoHOB He MCMoJb3oBarncs, a ca-
MW OHW OKasalnucb COEAUHEHHLIMW NOo-
cnenoBarensHo.

Nocne onucavHbix Nepeaenock rpom-
KOCTb 3BY4aHWsi OCTaeTcs BroJiHe pocra-
TOUHOM, a 0B KK NoTpebnsemMbii NpUem-
HUKOM TOK CHwxaetcst ¢ 50 no 10 MA, yto
KaKk MMHUMYM B NsTb pas npoaneeaer
CPOK CNyx0bl ranbBaHUueckux 3/IeMEeHTOoB
Harapew NUTaHWs.

KOPOTKOB WU. NupoaneKkTpuyec-
Kuii CUrHaNM3aTop B OXPaHHON CHUcTe-
me. — Pagwo, 2006, N2 3, c. 40, 41.

3amena pene.

Be3 u3aMeHeHUst YepTexa neyaTHoOU
nnartbl B CUrHANM3aTOPE MOXHO UCNONb-
30BaTL UMeEIOWME Takue xe rabaputol u
“yokoneeky" pene P3C79 wmcnonHenui
JUTT4.555.011-01, ANT4.555.011-06 (co-
npotuenedne obmotkm — 549..671 Om,
ToK cpabaruiBavus — 13 MA) u P3K23
(PP4.500.472-02; 230...310 Om, 24,5 MA).
MNpu cooTeeTCTBYIOWEH AOPAGOTKE NNaThl
BO3MOXHO npumeHeHue pene P3C15 uc-
nonHeHuit PC4.591.003 (280...380 Om.
21 MA), PC4.591.006 (425...575 Om,
17 mA), a Takke PAC78 (PC4.555.008-02;
112...132 Om, 37 mA). NocneposatesnbHO
¢ OBMOTKOWM NocNenHero XenartenbHo
BKJIIOYMUTL PE3UCTOP COMPOTUBNEHUEM
120...130 OM ¥ MOLLHOCTHIO paccesiHns
0,5 BT

OBPATUTE BHUMAHWNE

LLUATAJIOB U. [iByXxaHansHbiA Tep-
mMomerp-TepMocTtar. — Paawo, 2006,
Ne 5, c. 24—26(penaxTop — A. Jonruid).

Ha npuHLmnansHOA cxeme yCTpoicT-
Ba (cM. puc. 1 B cTaree) Tun LndpoBbIX
parynkos Temneparypsi BK1 n BK2 —
DS 18520 (a He DS18B20).

BOIr[QAHOB A. 3nekTpoHHOe ynpaa-
fleHue caapo4HbiM TokoM. — Pagwo,
2006, Ne 4, c. 36—38 (penakrop —
J1. JlomakuH).

Ha cxeme ymuTaTopa LyHTa (cM. puc. 6
B crarse) aapeca "K . 9A1" v "K BoiB. 8
A1" HeobxonumMo NOMEHsITb MecTami.

4I-De,q;;<ro;-7;— B. dapono;}_ﬁé;ﬁnka 7B Mponos



'-,v~

~a
~

- h N

Tetlde el @Wﬁ&}%\{

aH Ka\

"\

H3BECTHO, 4TO 3NEKTPOLABUraTeNIN MMEIOT CBOHCTBO o6parumMocTn:
ecnu Bpaware Bas, TO Ha BLIBOAAX ABUIrBTENIS NOSIBUTCH Hanpsxe-
Hue. JT0 CBOWHCTBO aBTOP MCNONBL30BaN ANS co3gaHnsi [ETCKOH nr-
PYLIKM, MMHUTHPYIOLLEH OAMH M3 NepBbIX My3biKasibHbIX aBTOMaToB —

wapmMaHKy.

l l l apmaHka — aBTomar, 3anporpam-

. MMPOBAHHBI, KaK ckasanm bbl ce-
fOOHA, Ha BOCNPOU3BEOEHWE OAHON WUnn
HECKONBbKMX Menoauin. OHa nonyyuna wn-

pa YMCB8-08. Oco6eHHOCTb YCTPONCTBa —
nuTaHne NOCTynaer OT AByX nocneaoea-
TENbHO COEAVHEHHBLIX UCTOYHUKOB: 3NEeKT-
poasuraTens o1 AETCKOM UIPYLUKW 1 OfHO-

Zq7 3276815

7
5‘
il

DAT
TDA 7050J 700 MK’J_
61

Puc. 2

pokoe pacnpocTpaHeHue B 19-m 1 Havane
20-ro BekoB. Menogus BOCnpou3soan-
nacb npwv epauieHmm pydku. lNpeanarae-
Masi KOHCTPYKLMS UMuTUpYyeT paboty aTo-
ro ApeBHero YCTPONCTBA.

Cxema urpyLUKu npuseneHa Ha puc- 1.
Lapmanrka, nogobHo ceoemy npoToTuny,
YMEET pYHKY, NPV BPaLLIEHNN KOTOPOI BOC-
Npon3soamMTCs 0AHa U3 paHee 3anporpam-
MUPOBaHHbIX Menoauid. OHK 3anucaxbt
B MUKPOCXEME MY3bIKANbHOro CUHTE3aTo-

158 _
BA71 552
80M
ro ranbBaHN4YECKoro

BNEMEHTA HaNPAXEHW-
em 1,5B. Osurarens
UCNONL3YETCA Kak re-
Heparop, Bbipabarbisa-
IOWNIA  3NEKTPO3HEP-
rUI0 MPY BPALLEHUN PYHKW, COBAVMHEHHOM
C BaSIOM ABUraTens Hepesa peaykTop o1 Ton
XE UrpyLlKKn. B pexume 0XnpaHus cuHte-
3arop "MONUUT” — HE XBaTaet NUTaLWero
HaNPsXEHVA, HO ECNW BPaLAaTb PyHKY (npu
Haxatoil kHonke SB2, BbINOAHSIOWEN
GYHKUMIO BBIKIIOYATENS NUTaHNs), TO O0-
NONHATENbHOE HanpsxeHue, Bbipabarbi-
BaeMoe reHeparopoM, 3aCTaBuUT CUHTE3a-
Top 3apaborarb.

CwurHan ¢ Bbixoga CUHTE3aTopa NocTy-
naer Ha ycunurens MOLUHOCTH — MUKPO-
cxemy TDA7050T (DA1). Haxwmmas Ha
KHOMKY SB1, BHIGUPAIOT HYXHYIO MENOANIO.

Jerany MOHTUPYIOT Ha OHOCTOPOHHEN
neyatHoW nnare u3 PonbrmpoBaHHOro
crexnorekcronura Tonwmron 1...1,5 mm.

Puc. 3

o Laranoso-1 CMoneHcKo# o6.

2

YepTex nnaTtbl NpreeaeH Ha puc. 2. Muk-
pocxemy DA1 (8 kopnyce ans NOBepxHOCT-
HOFO MOHTaXa) NpUNaneaioT Co CTOPOHbI
neYaTHbIX NPOBOAHMKOB.

Bce perany pasmewaroT B kopnyce,
¢opma 1 pa3mepbl KOTOPOro 3aBUCAT OT
BO3MOXHOCTEN 1 danTasum paguoniobn-
tena (puc. 3). Peayktop pomkeH Gbitb

LUECTEPEHOUYHLIM. OnbIT NOKasbIBaeT, 4TO o

JIOCTATONHO MMETb fBE CTYNEeHN Pedyk-
K. Ha Ban caMoit TMXOXOAHOM wwecTep-

S

K 4

HW KPENSAT M30rHYTYIO PYuKy, NPy Bpalue- ..
HMM KOTOP O LIaPMaHKa 3a3By4uT. Yoean-
TeCb C NOMOLUYbIO BONLTMETpPA, 4TO npun
BpaLLEHUN PYYKM reHepaTop Bbipabatbl-
BaeT Hanpsxexne He meHee 0,5 B.

He owwbutecb npy nocnepoBartenb-
HOM COEAVHEHUU aNbBaHUYECKOro 3ne-
MEHTa U reHepaTopa: UX HanpsaXeHus
AOIMKHbL CYMMMDOBaTbCﬂ.

OT "cBexero” ranbBaHM4eckoro ane-
MEHTA LLIapMaHKa MOXeT 3a3By4artb cpasy *
nocne Haxarus Ha KHonky SB2. B atom:
cny4ae B pa3pbiB MPOBOAA MEXAY 3NeMeH- |
TOM WU reHepaTopoMm cneayer BKHIOHMTb§
pe3ncTop conpotmenernem 36...100 Om.

Penaxtop — V. lopoaeLxui, rpaduxa — 10. Angpees,

¢oro — asropa é

K
. ?;‘.:
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pUHUMNMaNbHan cxemMa yCTponcTsa
. nokasana Ha puc. 1. OHO coaepxut
TaKTOBLIA reHeparop Ha 3feMeHTax
bD1.1, DD1.2 n TpaH3ucTope VT1, 6y-
¢ephoiit anement DD1.3, cyetunk DD2,
Habop MHBEPTOPOB-NOBTOPUTENEN
DD4.1—DD4.4, y3en ynpasfeHuns nMmmn
(DD1.4, DD3.1) n pewwndparop DDS,
K BbIXOAaM KOTOPOro NoAKNI0YEHbI CBETO-
nvons HL1—HL16.

10. TEPACHUMOB, r. Burebck, Benopyccus

NpennaraeMoe ycTpoiCTBO OTANNAETCA OT eMy NoAO6HbIX OTCYT-
cTBMEeM "HacTosilero” peBepCcHMBHOro cHerymka. Ero QyHKUMN Bbi-
nonHser kombuHauua mukpocxem KP1533UES5S n KP1533J1115, 6na-
rogaps 4Yemy ynpasnifiTb HanpasBJ/IeHNEM CHETa MOXHO, MCMONb3ys
BCero ogamHM CMrHan (B QgaHHOM crny4Yae, No MHeHMIO aBropa, 37O
i ynobGHee, yeM NCnonb30BaHne Cneynann3npoBaHHbiX peBepCuBHbIX
. cyerymkoB KP1533UEG, KP1533UE7).

curdans! (aea nor. O unn age nor. 1), To Ha
BbIXOAE anemerta — nor. 0, a ecnu pas-
Hble (nor. O u nor. 1), — nor. 1. B garHoM
crnyyae afnemeHTbl Mukpocxemel DD4 Bbl-
NONHAIOT GYHKLMM YNPaBASEMBIX MHBEp-
TOPOB-MOBTOPUTESIEI: B 3aBUCUMOCTH OT
YPOBHSA HanpsxeHusi Ha 06beanHERHbIX
(HMXHUX, MO cxeme) Bxodax OHu nmbo
“NponyckaloT” CUrHanbl C BbIXOAOB CHeT-
ynka DD2 Ha Bxoabl pewmdpparopa DDS

Y R11K +58B <—I—> Keeie 14 DD1, DD3, DD4; BuiB. 5 DD2, BHiB. 24 DD5 R5* 200 ;
/ DD11 DD1.2 DD13 DD2 DD4.1 DD5 HL1 4 /
14[ . 12 1_. |3 23
c1{cT2|1 =1 1|DC|0 1
1 9 2
—C2 2 1 1
L a8 L] 2
s | [sfL D4 3
3 R % _4 16 22 2 2
- 5
DD31 0043 s
40| TT o8 Sl (824 s
2 ] 9
DD1 KP15331A3 12[ . 111 3 2 DD4.4 11?
DD2 KP1533MES 2 =1 1120 8 ho
DD3 KP1533TM2 1 R 5 13 | h3
DD4 KP1533NMN5 ha
DD5 KP1533143 18 Al hs
Kess. 7 DD1,DD3,DD4; [, HL16
HL1-HL16 AN3076M BuiB. 10 DD2; BeiB. 12 DDS
Puc. 1
DD1 KP1533NA3 DD3KP1533TM2 DD6 KP1533ME2 [DD7 KP1533KN12
5B >—g—D0 MS —7—>KBb|B 2,5,
—4—D1 10,13 DD4
K ews. 5 DDS6; BeiB. 16 DD7 3 D2,
—D3
o
/ KeeiB. 11 DD2, ewie. 12 DD4 Dbi1a -0S
7 R4 1k 12 1o
BD3.1 D6 J 11 ool ™S
s 11 [2—{c1icriof 2 1202 555
—cC2 D3 :
Zp o 5 7|8
C 3 & Kees. 10 DDg; S
g 6 R 5 9 BB, 8 DD7 7 T 9
LT el
7 R9 4 8 2 2 13 R )\
Puc. 2
TakTtoBble MMNyNbCHLI C BbIXOAA reHepa- Hanpsmyo, nmbo nHeepTH yIOT KX,
p p

Topa, cobpaHHoro Ka anementax DD1.1,

DD1 2 u TpanancTope VT 1, uepes 6ydep-
Hobid anemMenT DD1.3 noctynaior Ha BxoA4
C1 cyeTtumka DD2. Ero BuIXOAHbIE CUrHASbI
noOAAalTCA Ha BxOAbl MMKpocxXembl DD4.
Oxa npepcraBnsieT cobol yeTkipe Heaa-
BuCuMbIX anemerta WCKJ/MOYAIOLLEE
NNU n pabortaer no cneayiowemy anro-
pUTMY: ecnn Ha 06oMX BXOAax anemeHTa
NPUCYTCTBYIOT OAMHAKOBLIE SIOMMHYECKME

3a CYET Yero ¥ NpPoMCXoOMT CMeHa Ha-
npaefneHns NepekioyeHs CBeTOAMOO0B
HL1—HL16 rupnsiHab.

3AnemeHTamu Mukpocxemsl DD4 ynpag-
nger tpurep DD3. 1, BKAONERHbI fenmTe-
nem Ha 2 (exon D coeamHer C MHBEPCHLIM
BbLIX0A0M). C NnpuxoaoMm Ha ero Bxof, C kax-
[Oro mMnynsca ¢ Bbixoga 8 (eBwiBop 11)
cuetumka DD2 tpurrep namexsieT CBoe Co-
CTOSIHWE HA NPOTUBOMNOSIOXHOE M NPONCXO-

OMT CMEHa HanpaBnervs nepexnioveHus
ceerogmonos HL1—HL16. SnemenT DD1.4
BBEeAEH 45 Toro, 4To6bl Hanpasnerve "6e-
ra" orueit 3MeHsIoCk Ha NPOTUBONOSIOX-
Hoe Nocne NPMXoaa B CHETUKK 16-ro TakTo-
Boro mmnynsca (nockoneky DD3.1 pearn-
pyetr Ha cnaa wmmnynbca, a DD2 — wHa
¢$poHT, B oTCYTCTBUE anemeHTta DD1.4 ne-
peKiioNeHre HanpaBnerusi NPoOMCXoamno
6bI nocnie BOCLMOro umnynbca). Takum 06-
pasom, npu paboTe ycTpoitcTBa cCBETOANO-
Obl 3aXUraloTcs B NOCneoBaTentHoOCTH
HL1, HL2, HL3..., HL15, HL16, HL15...,
HL2, HL1, HL2..., HL15, HL16, HL15 u T 4.,
npuuem HL1 1 HL16 ceeTsTcn BABOE ooOnb-
e, 4em ocTasbHbie.

[ns nony4eHns HECKONBKMX aBToMaTh-
HECKM NepeKIoNaeMbIX PeXuMoB paboTbl
y3en ynpasnexus (DD3.1, DD1.4) Heobxo-
OMMO 3aMEeHWUTL YCTPOWCTBOM, cobpan-
HbIM, HanpmMMep, No cxeme, M3obpaxer-
HOI Ha puc. 2 (TAaKTOBLIN reneparop Ha
anemeHTax DD1.1, DD1.2 » Tpan3uncTope
VT1, 6ydepHbiit anement DD1.3 1 yanbi Ha
Mukpocxemax DD2, DD4, DD5 ocraiotcs
6e3 nameHeHuit; Hymepalvs HOBLIX neTa-
el NPoAOKAET HayaTylo Ha puc. 1).

B atom BapmaHre "Geryiumx ornein”
NpeayCMOTPEHLI YETbIPE pexuma paboTbt:
ABa — ABYHaNPaBfieHHLIX 1 ABA — OAHO-
HanpaeneHHbIX. epBbIM BKIIONAETCH pe-
XWM NONEepPeMeHHOro NepekioNeHns Ha-
npaeneHus "6Gera” orxein, npyt KOTOPOM
CMeHa HanpaefieHuiA NPOUCXOANT Ha BOCb-
MOM 1 IEBATOM CBETOAMOAAX, T. €. CBETO-
AMoAbl 3aXMraloTCs B NOCNeN0BaTeNbHOC-
T: HL1, HL2, HL3...,, HL7, HL8, HL7,
HL6..., HL2, HL1, HL16, HL15..., HL10,
HLY, HL10..., HL15, HL16, HL1, HL2 n T o
(HL8 n HL9 ropsit BaBOE AOsbLIE OCTaNb-
HbIX). 3aTEeM yCTPOMCTBO NepexoauT B pe-
XUM, B KOTOPOM OCYLLUECTBNSETCA none-
PEMEHHOE NepeKioNeHne HanpasieHniA
Ha NEpPBOM 1 LLIECTHAALATOM CBETOAMOAAX
(T. e. KaK B NepBOM BapuaHTe YCTpOINCTRA).
B rpetbeM 1 4eTBEPTOM pexmumax npomc-
XOAWUT OAHORaNpPaBnerHoe nepekiioyHeHne
“Gera” B IeBylO 1 B NPABYI0 CTOPOHLI (OrHK
"6eryt” 6e3 cMeHbl Hanpaenerus 16 non-
HbIX LIMKIOB B OQHY CTOPORY, 3aTEM CTOS1b-
KO Xe uMKnoB B obparryio). Hanee ycT-
POMCTBO BHOBb Nnepexoamwt B Nepsbiit pe-
XUM 1 KaPTNHA NOBTOPSIETCS.

OcHoeHoM NpuHLMN paboTbl 3TOro YCT-
POMCTBA TOT XE, YTO 1 NEPBOro, HO yrpas-
JISIOT CMEHOI HanpasBneHns NepPeKNoYeHns
CBETOAMOLOB MYISBTUIIIEKCOPBI MUKPOCXe-
Mbl DD7, € NOMOLLLIO KOTOPBIX Yepes Kax-
Aavle 16 UKI0B NPOMCXOaMT CMeHa pexxnma
paborsl. B ceolo ovepenb, paboroi Mysb-
THMNNEKCOPOB ynpasnsioT Tpurrep DD3.1
1 cueTumnk DD6. OHu 06pasyioT aenmresnb Ha
8, 1 nockonbky Bxop, C tpurrepa DD3.1 co-
eAyHeR C NPsAIMBLIM BbIxoAoM DD3.2, Ha Bbi-
xonax 2 n4 cuetumnka DD6 (cootBercTBeRHHO
BbiBOAbL 9 1 8) yepes kaxabie 16 nosTopos
npoucxoauT cmeHa koga or 00 o 11.

Ha BbIXOg, kaxaoro Mmynbrunnekcopa
MUKpocxemsl DD7 npoxoauTt curHan
C BXO[a, HOMEp KOTOPOro CoOTBETCTBYET



NECATUYHOMY 3KBUBANEHTY ABOUYHOIO
xofa, NoaaHHOro Ha anpecHble Bxodb! 1
u 2. Npu kope 00 ¢ BLixopa (BbIBOA 7)
BEPXHEro (N0 cXxeme) MynsTUNIEKCopa Ha
06beAMHEHHDBIE BXOAbI 31EMEHTOB MMKDO-
cxembl DD4 nocTynaer HeMHBEPTUPOBAH-
Hbill curHan ¢ Bbixona 8 (Buisog 11) DD2,
npv kope 01 — NHBEPTUPOBAHHBIN CUrHAN
€ 3TOro Xe Buixoaa, npu kopax 10n 11 —
nor. 1 n nor. 0 COOTBETCTBEHHO.

B yCTPOCTBE MOXHO NPUMEHUTDL NPaK-
TMYECKUN MIOObIe CBETOAMOAR!, HAAO0 TONMBKO
nopaoctpare peavctop RS B Lenu nx aHoaoB
ana obecnedeHnss HeoOx0OMMON APKOCTU
cBeueHus. Mukpocxemb! cepymn KP1533 3a-
MEHUMbI aHanoraMun 13 cepuin K155, K555,
OQHAKO CrneslyeT y4ecTb, NTO 310 NpuBeaeT
K YBEMMYEHWIO noTpednsemMolt yCTPONCT-
Bom MowHocTU. Tpanauctop KT315A same-
HUM MIOBLIM APYrUM 13 3TOIN Cepun.

an MCNPaBHbLIX AeTansx n oTcyTCTBUUN
OLIMGOK B MOHTaXE YCTPONCTBO HaYUHaET
paboTtarbk Cpaly Nnocne nofasun Hanpsxe-
HUS MUTAHMA Y HANaXUBaHUA He Tpebyer.
XXenaemylo 4acToTy nepexnoNeHns CBe-
TOOAMOOOB NOO6UpaldT U3aMeHeHneMm Co-
NPOTVMBNEHUS NOACTPOEHHOIO peancTopa
R3 (Yem OHO 6onblile, TEM MeafIeHHee OHU
NEPEKNIoNAIOTCA).

PepnaxTop — B.®ponoa. rpaguka — B.Oponoa

CBeTOBbIE aBTOMATDI
Ha Tpex¢da3HOM reHeparTope

A. JIEYKUH, r. Pa3aHb

B ocHOBe BCEX NpeAnarseMbix BHUMAHMIO YUTaTesnieil HeCJI0XHbIX
CBETOBbIX ABTOMBTOB, KaXAbiii U3 KOTOPbIX CO34aeT CBON Opurun-
HanbHbIli cBeTOBOM agpdekr, — Tpexda3Hblii reHeparop Ha aJIeMeH-
Tax mukpocxemsi K561J1A7, BMeCTO KOTOpO#H npwm HeobxoQnMoOCTH
MOXHO mcnosib3osate K561J1E5. YcrpoiicTea pa3/sinydaloTcsl T0J1bKo
YMCNIBMM MCMONIb30BAMHbIX 3/IEMEHTOB MMKPOCXEeMbi, TPaH3NCTop-
HbIX K/IOYEH, ynpasnseMbiXx MMM CBETOAVOAROB N pPAacrosioxXeHnem
nocnegHmx Ha NeYsTHOM nnare. ABToMarbl MOXHO MCNOJ/1b30Barh
AN YKPaLWeHUs Npa3aHnkos, BeYEePHNHOK, a NPy COOTBETCTBYIOLEeM
KOMCTPYKTUBHOM MCMOJIHEHNN OMM MOTYT CTaTb OPHIrMHAJIbHbIM 110~
napkom pebenky B Aetb POXAEHUS UV B HOBOTOQHIO HOYb.

pexne 4em ONMCbIBaTL Mpeasiarae-

Mble KOHCTPYKLIMK, HArNOMHUM, KakK pa-
BGotaeT TpexdasHbii reHepaTop Ha UHBEPTO-
pax. Ero npuHuMnvancHas cxema usobpa-
xeHa Ha puc. 1. [ins Havana ycnoBUMCS,
4yTO conpoTtueneHve peauctopoB R1—R3
1 eMKoCTb koHaeHcaTtopoB C1—C3 oonHa-
xoBel, T. €. Rt = R2 = R3u C1 = C2 = CS.
O6patM Takxe BHMMaHue Ha TOT ¢axT,
4TO BCE 3nemeHTbl Mukpocxembl DD1
BIJIONEHB! MHBEpPTOpamn. B reHeparope
NepPUOLANHECKUN NPOUCXOLAT NPoLecCh 3a-

R1 DD1 K561NA7

Puc. 1

PALKU U paspaaku koHaeHcatopos C1—C3
yepe3 peavcTopbl R1—R3. Tpy aTtoM K3-
MEHSIOTCA NIOTMYECKNE YPOBHM Ha BxOOax
3NEMEHTOE MMKPOCXEMbBI, 4TO NPUBOAUT
K Ux nepeknodeHuio. MNpu cobmoaeHun yc-
noenit R1=R2=R3=RuC1=C2=C3=C
pabouyio HacTory reHeparopa f (B rep-
uax) MOXHO paccuuTarb no ¢opmyne
f. = 0,32/RC (roe R — conpoTvBneHne pe-
svuctopoe R1—R3 B omax, a C — eMKOCTb
koHaeHcaropos C1—C3 B dapapax).
PaGotaer reHeparop tak. B mMOMeHT
BKJIONEHUS NUTaHWA koHaeHcaTopbl C1—
C3 paspsxeHbl, CNeaoBarensHo, Ha BXO-
Nax BCex Tpex 3MeMeHTOB-WHBEPTOPOB
DD1.1—DD1.3 HanpsxeHue UMeeT HU3-
Kuii normaeckunii yposehs (rnor. 0), a Ha Bbl-

xopax — BbICOKMIA (nor. 1; panee pns
KPaTKOCTU Takoe COCTOSHUE 3NEMEHTOB
6ynemM Ha3biBaTh €AMHUYHBIM), MO3TOMY
BCE KOHAEHCATOPbLI HAYHYT 3apsiXarbCs
yepea COOTBETCTBYIOLIME PE3UCTOPHI,
noOAKNOYEHHbIE K BbIXOAaM 3NeMeHTOB.
OpnHako u3-3a HEM3BexHoro pasbpoca
€MKOCTU peanbHbiX KOHAEHCATOPOB U CO-
NPOTUBNEHNR pe3MCTOpOB, a Takxe Heo-
ONHAKOBOIro Hanps>keHuns nepeKnoyYyeHns
NOrn4eCKnx 3NemMeHTOB NepBbiM Nnepe-
KHOYUTCA TOT, Y KOTOPOro HanpsXeHwe
nepexKnoYeHns MeEHbLLe, a npn OAVHAaKO-
BbIX HaANPsKEHUAX — TOT, Y KOTOpPOro no-
cTosiHHas BpeMenn RC-uenn, nopkmo-
YEHHOI K BXOAY, MUHUMENbHARA.
Mpeanonoxum, rnepBoiM NEPeKNoHnn-
cn anemeHT DD1.1. MNepeiios B cOCTORHKE,
B KOTOPOM Ha €ro Bbixofe (Bbixon 1 reHe-
paropa) nor. 0 {(panee ons KparkocT Ta-
Koe cOocTosiHMe 6ynem HasbiBaTb Hyne-
BbIM), 3TOT JNEMEHT COEAVHUT € OBLIMM
npoeoaoM peanctop R2, NO3TOMy KOH-
neHcarop C2, NOAKNIIONEHHLIN K BXxO4y NO-
ruyeckoro anementa DD1.2 n ewle He 3a-
PRAOMBLUMIACH OO0 €ro HanpshkeHwa nepe-
KMOYEHUS, HAYHET paspsixaTtbCs. MHbiMn
CnoBaMK, 3TOT 3NEMEHT OCTAHETCH B UC-
XOOHOM COCTOsSHUM (HA Bbixope 2 —
nor. 1). Tem BpemeHem koHaencarop C3,
noaKMOYEHHBI K Bxoay anementa DD1.3,
3apsmmcn OO0 HaNpPRXXeHnA ero nepekmo-
YEeHUR, U KOraa 3T0T 3NemeHT nepenner
B HyneBoe coCTosiHWe (Ha Bbixoge 3 —
nor. 0), HayHeTCs Pa3psaKa KkoHaeHcaropa
C1. [lo Tex nop, noka HanpsmkeHne Ha HEM
n Bxone DD1.1 He CHM3UTCH OO0 HanpsXe-
HUS NEPEKNOHEHNS, Ha €ro BLIXOAE (BbIXOA,
1) Gyner ocTagatbCs nor. 0, a 310 3HaYUT,

4TO Ha Bbixofe anemeHTa DD1.2 (Bbixon 2)
no-npexHeMy octaHetcs nor. 1. Korpa xe
koHpeHcatop C1 pa3psanTcs Ao Hanps-
XeHus nepexmoverns 1 anement DD1.1
NepexioNnTCs B €MHUHHOE COCTOSIHWE
(Ha Beixoge 1 — rnor. 1), koHpeHcatop C2
HawHeT 3apsxarbcs wepea peauctop R2.
Ha Bpems ero 3apsiky A0 HanpskeHus
nepekmoyermns anemeHTa DD1.2 Ha Bbixo-
pax1un 2 — nor. 1, a Ha Boixone 3 — nor. 0.

Kak Tonbko koHaeHcaTop C2 3apaauT-
CH 00 HaNpPsXeHUs NepersIioNeHns, 3ne-
meHT DD1.2 nepenper B HyneBoe COCTOR-
HuMe n koHpeHcartop C3 HawHeT pasps-
xarbes yepe3s peavctop R3. Bo Bpems ero
paspsakm Ha Beixoae 1 — nor. 1, Ha BbIXO-
nax 2 n 3 — nor. 0. NoHwKeHne Hanpsxe-
Hus Ha koHaeHcatope C3 npyeeper K To-
My, yto 3nement DD1.3 nepexnountcs
B €AUHWYHOE COCTOSIHWE, KOHOEHCATop
C1 BHOBb Ha4yHeT 3apRXarbCcs 4epea pe-
auctop R1, n Ao Tex nop, noka Hanpsxe-
HUE HA HEM HE CTaHeT PaBHbIM Hanpsxe-
HMIO NepeKNioYeHns, Ha Boixopax 1 n 3 By-
ner nor. 1, a Ha Bbixope 2 — nor. 0. Koraa
C1 zapsgures 1 sanement DD1.1 nepexnio-
YUTCH B HyneBOe COCTOSHWE, HauyHeTcs
paspsiaxa koHpeHcaropa C2 yepes peauc-
Top R2. B 370 BpeMs Ha Bbixoaax 1 m 2 —
nor. 0, Ha Bbixope 3 — nor. 1. Kak Tonbko
3TOT KOHAEHCATOP PA3PAANTCH N SNEMEHT
DD1.2 nepexmounTCH B eAnMHUYHoEe CO-
cTOosiHUE, HauHeTes 3apsiaka C3 wepes pe-
aucrtop R3. Ha Bpems 3apsaaku Ha Bbixoae
1 — nor. 0, HaBbIxOnax 2 u 3 — nor. 1. Kor-
na xe HanpsxkeHue Ha C3 Bo3pacTeT Ha-
cronbko, 4To DD1.3 nepexnounTCs B Hy-
neBoe COCTOSHME, BHOBb HAyHETCH pas-
paoka C1 wepes R1. [anee npouecc no-
BTOPUTCH: Kak Tonbko C1 pas3psauTcs,
anemeHr DD1.1 nepeiipet B eAnHU4HOE
COCTOSHME U HAaYHET 3apsX@arbCH KOHAEH-
carop C2, 3aTemM U3MEHUT CBOE COCTOS-
Hue Ha Hynesoe DD1.2 n HauHer pa3ps-
»arbcs koHaeHcarop C3 un . a.

Takmm 06pa3om, Ha Beixopax 1-—3 npo-
nexoouT nepuopndeckan cmena nor. 0 Ha
nor. 1, n HaoBopoT, T. €. GOPMUPYIOTCH NM-
nyneCbl  MONOXMTENBLHON  MONAPHOCTH
(pmc. 2). HetpyaHo 3amMeTuTh, 4TO B Npeae-
nax OQHOroO LMKNA B YCTAHOBMBLLIEMCS pe-
XUME UMMYNLC BHAYaNE NOSBSETCH Ha Bbl-
xoae 3, 3aTeM Ha BbIXOAe 2, 3aTeéM Ha BbIXO-
ne 1, panee cHoBa HaBbixoae 3M T. 4., Npn-
HYEeM Ha KaXA0M M3 HUX UMMYILC BO3HWMKAET
B TO BPEMS, KOIOA €ule He 3aKOH4MNoCb
¢GopMMPOBaHNE MMMYNBCA HA NPEALIAYLLIEM
BbIxOAe. MHbIM1 CNOBamK, B OTAESbHBIE MO-
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MomeHTbl nepexoyeHna 3NemeHToB
DD1 180
|DD138 0
|| DD1181
| DD1.280
DD13B 1
!} DD1180
1 DD1281
i ‘; DD1380
" ' DD1 181
|E | | DD1280O
i ' | DD138B1
| DD1180
' DD128 1
; DD1380
! DD1181
DD12B0O
lDDL3B1
| [pot1s0

—

YpoBeHs 1 i
Bbixoa 3 ,
YposeHs 0—

Beixoa 2 i N l
Beixog 1 J

Puc. 2

MEHTbl OHV MPUCYTCTBYIOT OLHOBPEMEHHO
Ha [ByXx BbiXOAax, HO 3TO HE MeLlaeT uC-
nonb3oBaThL TPExdasHuiil reHeparcp B yCT-
poitcTBax A5 CO34aHUA CBETOBbIX 3¢ dek-
T0B, OCHOBAaHHBIX HA NOOYEPeAHOM BKIIIOYe-
HUM 1 BLIKSKOYEHUM UCTOYHMUKOB CBETA.

Paccka3 o npegnaraeMulx CBETOBbIX
aBTOMarax HayHeM C Camoro npocToro
o YKUCHY NPUMEHEHHbIX aeTanei — "Tpe-
yronsHuKa".

"TpeyronbHuk™

CeeToamopl Ha Nnnarte 310ro asTomara
PaCMONOXEHDBI N0 KOHTYPY TPEYronbHUKa.
Nocrne BKIIONEHUsT NMUTaHUst U Nepexoga
yCTPONCTBA B YCTAHOBMBLUMIACS PEXWUM
OHU NMOOYEePenHO BCMbIXMBAIOT, B pe3ynb-
Tare yero cospaercs 3ddeKkT aBnxeHus
“or{ei” No nepuMeTpy.

CxeMa yCcTpoiicTBa MOKasaHa Ha
puc. 3 Ero ocHoBa — ONUCaHHLIA BbilLe
TpexdasHull reHepaTop Ha TPex 3NemMeH-
Tax mukpocxembl DD1. YerteepTuii 3ne-
MeHT — DD1.4 — He UCnonbL3yeTcs U ero
BxoAb! (BbiBOAL! 12, 13) coeavHeHsl ¢ Npo-
BOOOM MuTaHusi. Ha TpawnaucTopax V11—
VT3 BbIIOMHEHE! 3MIEKTPOHHLIE K/IHOHM, KaX-
AbiiA U3 KOTOPbIX BKSIOYAET U BbIK/IO4AET OA-
Hy rMPnsiIHOY CBETOAMOOOB (COOTBETCTBEH-
HO HL1—HL3, HL4—HL6 1 HL7—HL9). Tox
4epes HUX OrpaHMuMBatoT peancTopbl R4—
R6. Byksamu A—I Ha cxeme 00O3HaYEHb!
MECTa MMOAKIIOYEHUSI CBETOAMOAHDBIX Yp-
NSHA ele HECKOMLKUX ONMUCHIBAEMBIX HIKE
aBTOMATOB ("CHEXUHKM, "6BeryLerc orus”,
“age3abl” 1 "Geryiien Gykaliku”), Ans KOTo-
pbix NoONHas cxema He NPUBOAUTCSI.

Npu paboTe reHepaTopa Ha ero BbIXOAAx
nocneaoBaTensHo GOPMUPYIOTCH UMINYTb-
Cbl NONOXUTENLHOMN NOASPHOCTU. B MOMEHT
NOSIBIEHUST UMTTYNBCA HA BbIXOAE 3nemeHTa
DD1.1 oTkpuisaercs TpaHauctop VT1, co-
NMPOTUB/IEHUE ero y4acTka 3MUTTeP—KON-
NEKTOP PE3KO yMEHbBLLAETCS! ¥ CBETOANOAbI

KT315 (xenatensHo ¢ Gykse-
HbIMK MHaekcamu A—I, Tax kak
Y HUX MEHBLUE HanpsKeHue Ha-
ChILLEHUs1  3MUTTEeP—KONNeK-
Top). CeeToamoab! AOMKHLI BbiTh
OOHOro TMMa U OQHOro UBeTa
CBEYeHUs!, HanpuMep, KPacHoro
unu 3enexHoro. BeiBoabl X aHo-

Keoie 7 DD1

HL1-HL12
AN307AM

Puc.3

[OB MPUNamnBaloT K KOHTaKTHbIM
nnowaskaMm KeaaparHon ¢op-
Mul. He 3abniBaiTe, H4TO KOpPMyC

HL1

HL3
HL7 HLO

8 ceeToguona MnnacTtMaccoBbii,
/|R675  noaToMy nMpunaveaTb BHIBOABI
/;4 cnepyeT 6bICTPO, MHave Hegoro
HL7 W BbIBECTW €0 M3 CTPOSI.
/? Ona nuranmMs aBTomara uc-
g Nonesytor Barapeto TMnopasmepa
g/ B6F22 ("KpoHa™) HanpsikeHuem
7 9 B, KOTOPYIO COEAMHSIOT C Mna-
HLO TOW 4epe3 CTaHAaPTHbIA pa3bLeM
X1, MCKMOYAOLLMA ee NOAKIoNE-
HUE B HEMPABUIBHOM NONSIPHOCTU.
Ons ynoberea paboThl ¢ YCTPOR-
cteom Batapeto uenecoobpasHo
noMecTUTL B HeBONLLION NnacT-

MacCCOBbI KOPMYC C 3aKpervieH-
HbIMM HA OAHO U3 ero CTEHOK OT-
BETHOI HacThIo pa3bema X1 U Bbl-
KMo4aTeneM MNUTaHusi, KOHTaKTbl
KOTOPbIX COEAVHEHDI C eLLE OHOMN
OTBETHOM 4acCTLIO pa3bema, CTbl-
Kyemoi ¢ 6arapeei.

MNuTate aBTOMAT MOXHO U OT
ceteBoro 6510ka C BbIXOAHbBIM Ha-
npsbkeHvem 9 B, cnocobHoro oT-

KX1(+GB1) KX1(-GB1) 79

[aBaTb B HArpy3Ky TOK He MeHee
100 MA. Mo coobpaxenusm ane-

Puc. 4

kTpoBGeaonacHoCTH, B €ro cocTa-
Be O6s3arefitHO AomKeH O6biTb

noHuXxaLwmn TpaschopMaTop
(T. €. He OMKHO ObiTb ranbLBaHK-
yeckol cBsiaun ¢ cetuio 220 B).
Hanuure ctabunusaropa BbIxoa-
HOIO HAMPSKEHUN XenartesnbHo,
HO Heobs3aTeNLHO.

Mpw ncnpaeHbIX AETaNAX U OT-
CYTCTBUM OWIMBOK B MOHTaxXe aB-
TOMaT HauuHaeT paboTtarb cpasy
nocne BKMOYEeHUs! NUTaHnA 1 Ha-
naxueavuss He Tpebyert, kak,
BNpo4emMm, U Bce OCTa/IbHbIE KOH-
CTPYKUMK, ONUCAHHEIE B CTATLE.

1
KX1(+GB1) KX1(-GB1) 70

“flponennep™

3TOT CBETOBOW aBTOMAT CO-

Puc. 5

HL1—HL3 BcnbixuBaoT. 3atem uUMNynsC
NOSBANETCN HAa BuixoZe anemexta DD1.3,
OTKPLIBAETCS TPAH3UCTOP VT3 1 3aXurator-
cs1 ceeToavopbl HL7—HLS. lanee uMnynic
BO3HMKAET Ha Buixoae DD1.2, oTkpbiBaeTcs
TPaH3ucTop VT2 1 BKIIOHAKOTCA CBETOANO-
nbl HL4—HL6, nocne Yyero BHOBL NOSIBIINET-
CS UMNYNbC Ha Beixoae DD 1.1, BenbixvBatoT
ceeToamonn HL1I—HL3uT. A,

YepTrex neyaTHON NnaTel YCTPONCTBA
npencrtaened Ha puc. 4. Bce peancto-
pu — MNT-0,125 unm ppyrve manoraba-
pUTHBIE, TPAH3UCTOPLI — Mobbie U3 cepun

3naeT addexT Bpaljatouierocs

nponennepa. Ero cxema Hu4eMm He
OT/MNAETCH OT M300paxeHHoU Ha puc. 3
1 paBoTaeT OH TOYHO TaK XE, KaK OMNMCaHHbINA
BbilLIE "TPEyronbHUK”. Yka3aHHbIii CBETOBON
adpdexT obecneumBaeTcn COOTBETCTBYIO-
LLIMM PACTIONOXeHeM OOHOLBETHLIX CBETO-
[MOAOB HA MeyarHon Mnarte, YepreX KOTo-
poi uaobpaxeH Ha puc. 5. Bce ckazanHoe
0 AETAINX U UCTOYHUKE NUTaHUS "TPEeyronb-
HUKA" NONHOCTHIO MPUMEHUMO U K STOM KOH-
CTPYKLIMK, 1 KO BCEM ONMCbIBaBMbIM Aanee.

(Ot . i

Penaxtop — B.®ponos, rpadmxka — B.®ponos



My3biKasibHbI€ UFPYLLUKU
Ha mukpocxeme KP1211EVY1

WU. HEYAEB, r. Kypck

O Heob6bIYHOM UCIOJIb30BaHNN KOHTPONNEPa 3/1€KTPOHHbBIX MYyCKO-
perynupyiowmnx annaparos A4/151 NIOMUHEeCLEeHTHbIX Namn KP1211EY1
B XypHane yXe paccKa3biBanoch (CM. CTaTbio HN. HevyaeBa "3ByKo-
Bble CUrHann3aTops! Ha mukpocxeme KP1211EY1” 8 "Pagno”, 2006,
Ne 2, c. 49, 50). CeronHs asTop 3HaKOMHT YnTarene# ¢ ewe onHoOM
BO3MOXHO 06n1acTeio NPUMEHEeHUs 3TOH MUKPOCXeMbl — B KOHCT-
PYKUMSIX Pa3NUYHBIX My3bIKallbHbIX UTPYLUEK.

Kax W3BECTHO, CNELVan3vpoBaHH.Ii
koHTponnep KP1211EY1 [1] conep-
xuT RC-renepaTtop, Aenvtens YacTtoThl,
$opMupoBaTens UMNYNLCOB 1 ABa MOLL-
HbIX BBHIXOOHBLIX Kackapa, pabortaroumx
8 npoTueogase. OcHoBHblE 06nacTu
npUMeHeHUs 3TOM MUKPOCXEeMBbl — Npe-
obpasoBaTenyt NOCTOAHHOIO Hanpsxe-
HUS B NepeMeHHOe ¥ UMIMNYNILCHLIE HeCTa-
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Puc. 1

OUNTN3NPOBAHHBIE WCTOYHWKW NUTaHUS.
OpnHako 6narogapst HEKOTOPLIM 0COBEH-
HOCTSIM Ha ee OCHOBE MOXHO cobpatb
W gpyrvie yCTpOWCTBa, Hanpwmep, npo-
cTenne My3blKanbHble UrPyLLKU.
NpuHUXRYaNLHas cxeMa camou Npo-
CTOM Mrpyliky — OAHOIONOCHOIro Kna-
BMLLHOMO 3JIEKTPOHHONO My3bIKanbHOIo
vHCcTpyMenTa (3MW) nokasaHa Ha
puc. 1. PaboTtaeT oH cnepyowwm obpa-
30M. B ©cxooHOM COCTOSHUW (NPYW 3aMK-
HYTBIX KOHTEKTax BbIK/IOHaTeNsl NUTaHus
SA1) Tpausuctop VT1 3aKpbiT 1 HA BXOA
FV mMukpocxemsl DAT yepes pesucTtop R1
nofaH BbICOKWIA NOrYEeCKW YPOBEHb.
No aToi NpuyuHE BbIXOOHLIE Kackaabl
MUKPOCXEMbI OTKRIOHEHbI ¥ 3BYKOBOTO

curnana Hert. flpv HaxaTvu Ha Mobyo U3
kHonok SB1—SBN, o6pa3syowmx BMecTe
¢ pesauctopamu R1'—RN’ knaswatypy
WHCTPYMEHTA, HanpsxkeHwe nocTtynaer
Ha RC-reHepatop Mukpocxemsl (Bxog T)
v uepe3s GunbTP HkHUX yacToT R2C2 Ha
6Hasy TpanaucTopa VT1. B peaynsrare OH
OTKPLIBAETCS, BEICOKWIA NOTMECKWA YpO-
BeHb Ha Bxofe FV cMeHaeTca HU3KuMm,
BXOAHbIE Kackabl BKNOYAOTCA U rono-
Bka BA1 uanyvaer 3BykoBo# curHan. flo-
cne OTNyCKaHwsi KHONKW YCTPOWCTBO
BO3BPALLAETCA B WUCXOOHOE COCTOsSHWEe
¥ 3BYKOBOW CUrHan wc4esaer.

YacTtoTa BLIXOAHOMO CyrHana mMukpo-
cxemsl f_ 32BUCHT OT EMKOCTU KOHAEH-
catopa C1, conpotusneHus R toro w3
peauctopoe R1'—RN’, koTOpHLIA NOA-
KNIOYEH HaXaTol KHOMKOW K NUHUU Nu-
TaHua, ¥ NOTUHECKOro YPOBHS HaNpsaxe-
Hua Ha Bxoge IN. B aaHHoOM cnywae atoTt
YPOBEHb HW3KW (BelBOA 3 COEAUHEH
¢ ofbwwuM NPOBOAOM YCTPOWCTBA) w
f,.. = 0,05/R-C1 (3pecb wactota —
B repuax, conpoTuBNeHWe — B OMax,
eMKoCTb — B ¢apagax). Ana ycronuu-
goi paGoTbl YCTPOWMCTBa CONPOTUBNEHUE
peauctopa AOMKHO O6LITb HE wMeHee
500 OmM, a eMKOCTb KOHAeHcartopa — He
6onee 3000 n®.

B COCTOSIHAY NOKOS YCTPOWCTBO NO-
TpebnsaeT oyeHb ManeHbkuh TOK (coTbie
[ONV MunnMamnepa), N03ToMy Aaxe Npu
6aTapeinHoM NuTaluy Belkmouatens SA1
MOXHO WCKnouuTb. HanpsxeHwe nuta-
Hus mMoxeT 6biTb nobbiM B Npeaenax
3...9 B. IMoCKONbKYy MakKkCWManbHbIA Bbl-
XOOHOW TOK MUKPOCXEMbl OrpaHnyeH
3HayeHuem 150 MA, B Ka4ecTBe 3BYKO-
Boro uanyuatens BA1 HeoBxopumMoO wc-
nonbaoBaTb AUHAMWYECKYIO TONOBKY CO
3BYKOBOW KaTYLIKOW CONPOTUBREHUEM
He meHee 50 OM. HuU3KOOMHYIO FONIOBKY
MOXHO NOAKNIOHATH TONbKO Yepe3 Bbl-
XOQHOW TpaHcdopmaTop.

OctanbHble getany Moryt 6uiTb cne-
OyloWwuvx TUNos: Tpausuctop VT1
KT312B, KT3156—KT315IN KT3102 ¢
No6bIM ByKBEHHLIM UHAEKCOM; PE3UCTO-
pu — MJT, C2-33; KoHgeHcatopbl —
K10-17 (C1, C2), K50-35 (C3) wnu ana-
NOTrUYHbIE UMNOPTHBLIE.

OpWeHTWPOBOYHBIE PacCHETHbBIE CO-
npotvenenus peauctopos R1T'—RN' ana

HOT NEepPBOI OKTaBbl (NPU €MKOCTU KOH-
pexcatopa C1, pasHoit 1000 n®d) npu-
BefeHbl B Tabnuye. [na manon okTasesl,
4aCTOTbl HOT KOTOPOW BABOE HWXE, YKa-
3aHHbIE B HEW 3HAYEHWS CONPOTUBNEHUIA
HeoBXOOANWMO YBENUWUUTL B [iBa pasa,
a o9 BTOPO#A, 4aCTOThl KOTOPOW, HA060-
poT, BOBOE Bhlllie, — YMEHLUWIWTL BO
CTONLKO Xe pas. YTo6s obneruntb HacT-
POIKY MHCTPYMEHTA, BMECTO NOCTOSHHLIX
PE3UCTOPOB MOXHO WCNONL30BATL MAJO-
rabaputHbele nopcTpoeuHsle Cr3-19a,
CMn3-386 v 1. n. Knonky SB1—SBN — nio-
6ble manorabapwTtHble C camMoBO3Bpa-
TOM, X YMCNO MOXET BuiTb NPON3BONb-
HbIM, @ KaK KOHCTPYKTVBHO BLINONHWTH
KnagvaTypy, NpenoctaensiemM noflyMatb
yutatensm. Bo wu3bexanwe HaBOAOK
npoeoAa, COoeAuvHSsIIoUWE Knasuatypy
¢ Bx0ooM T MUKPOCXEMbI, ONXKHbI ObITL
MUHUMANLEHO BO3MOXHOW A/IVHbI.

Ha puc. 2 uzobpaxeHa cxema Heo-
6bINHOrO, TaKXe oaHoronocHoro, MM —
"ceetodoHa”. 3aeck B Kavectse 3ne-
MeHTa, ynpasnstiowero 4acrToton reHe-

YacTtoTa, ConpoTtuBneHue
Hora mu pe3ucTopa R, kOM
Ho 2616 191
Lo aves 277 181
Pe 293,7 170
Pe aues 31 161
Mwu 329,6 152
Qa 3492 143
Qa pmnes 370 135
Conb 392 126
Conb pues 415 120
Na 440 114
Ns aves 460 108
Cun 494 101
SA1
—
3 8B
BA1
Qi 6
+U 8
ov2
, C2
== 22 MK x
I x16 B

Puc. 2

patopa, npumeHeH ¢oTopesuctop RS.
Kak v B ONCAHHOM BbllLie WHCTPYMEH-
Te, B NCXOQHOM COCTOsIHUU Nocne noaa-
Y NUTaHua Ha Bxope FV Mukpocxembl
DA1 ycTaHaBnvWBaeTcsi BLICOKWIA norv-
4eCcKuii YypPOBEHb, NO3TOMY BbIXOAHLIE
Kackagbl OTKNOYEHbI ¥ 3BYKOBOIO Cur-
Hana HeT. Echv NpUKOCHYTLCA NanbueMm
K KOHTaKkTam CeHcopHoro natudvka E1,
CONPOTUBNEHUE MEXAY HUMU YMEHb-
LUTCA, HanpsixeHue Ha Bxoae FV nouun-
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3uTcs A0 ypoBHsa nor. 0, BbiXOAHbIE Kac-
xalbt MUKPOCXEMBbI BKMIOYaTCs u pas-
nacTcs 3ByKOBOW curnan. Ero wacrota
6ynet onpenensitkCAd OCBELLEHHOCTLIO
¢oTopeaucTtopa RS5. Ana BuKNoueHUNA
3ByKa A0CTaTOuHO ybpaTh nanew, ¢ KoH-
TaxkToB Aarynka.

B "cBeTOdOHE"™ NpPUMEHUMbI TE€ Xe
neTanu, uTo v B KiaeuliHom 3MW. doTo-
pe3ucTop — Noboil C TEMHOBBIM CONPO-
TuBneHneM He Mervee 1 MOm. Crenenb
€ro OCBELLUEeHHOCTU W3MEHSAIT, nepe-
KpbiBasA PyKOM CBETOBOW MOTOK OT CONH-
ua uvnu namnel HakanuBawusa. HuxHee
3HaYeHne HacTtoTui  POPMUPYEMOro
“cBeTOOHOM™ 3BykKa yCTaHaBNUBAKOT
nonbopom peauctopa R3, BepxHee —
nonbopom peauctopa R4.

KOHCTPYKLUMIO CEHCOPHOro Apatuuvka
E1 v kopnyca 3TOro UHCTPYMEHTA MOXHO
no3anMCTBOBaTh M3 ONUCaHWIi aHano-
rmuHeix ycTponcTs [2. 3]. Ha 3tane ma-
KETUPOBaHUS NATYUKOM MOXET CNyXuTb
nnacTuia oaHOCTOPOHHE PONLIMPOBaH-
HOrO CTEeKNoTeKCTONUTa pasmepamu

SA1

E1 C2,C3220mk x16B

ART 1k
DA1 KP1211EY1 C2

el ettt
cil 3] 4+ BA1
)
oo — [lsc3
Fc| U
> ca
ZFv|  JoviR ’f; == 22 i
il
Puc. 3

npumepHo 20x20 mMm. Ponery pasnens-
10T Ha ABE 4acTu € 3a30poM 1...2 MM, KO-
TOPLIE U NOAKNIOHAIT K "CBETO(OHY"
B COOTBETCTBUU CO CXEMOW.

Ecnu nonobHbi patyvuk BKAKOHYUTHL
BMeCTO (OTOPE3UCTOpa, YacToToW re-
HepaTopa MOXHO ByneTr ynpasnsitb u3-
MEHEHUEM CUMNbl HaXaTus Ha CEeHCOop-

Hbl€ KOHTaKTH. MpuHuMnuansHasa cxema
Takolh urpylkn (Hasosem ee "cunodo-
HOM™) nokasana Ha pmc. 3. B ncxogHoMm
COCTOAHUM CONPOTUBNEHUE MEXAY KOH-
TakTamu patumnka E1 Benuko v rexepa-
top Mukpocxemn DA1 He pabortaer.
Mpu OQHOBPEMEHHOM Kacawmu nane-
uemM oboMx KOHTaKTOB COMpoOTUBNEHWUE
MeXAy HUMU yMEHbLLIAETCH, reHeparop
MUKPOCXEMBI HauuHaeT paboraTh u Ha
BHIXOAAX MUKPOCXEMBI NOABNAETCH CUT-
Han yactotol f . Hem cunbHee Haxum
Ha KOHTaKTbl AaTyMKa, TEM MEHbLIEe CO-
NPOTUBNEHNE W BhILLE TOH 3BYKOBOIO
curiana. BepxHee 3HayeHue 4acToThl
f... yCTaHaBnusaloT noaBopoM KOHOEH-
caropa C1. Mockoneky B A@HHOM cny-
yae COCTOSHME BbIXOOHBIX KaCKafoB Muy-
KPOCXEMbI MOXET BbiTh NPOM3BONbHLIM,
TO Anga Toro 4TobLl Yepes auHamuuec-
Kyto ronoexky BA1 He NpoTekan NOCTOAH-
HHI TOK, OHa NOAK/TIoNEHA K BLIBOAAM 4
M 6 yepes OKCUAHbIE KOHAEHCATOoPH
6onblion emkoctn C2 n C3. Peauctop
R2 BbinOnHAET QYHKLUIO LEenu yTeuku

C1200
DA1 KP12Z11EY1

T latf® L
R2[, - 3[ ] 4
100« SRl S B 7Y
2Zev| U , C3
E1 1 5 == 22 MKx
1 FC 0\/{ x16 B
Puc. 4

n obecneumBaeT HeobxoanMylo nNonap-
HOCTb HaNpPAXeHUs Ha KOHAEHcaTopax.
YnpaenaTek 4acTOTOM 3BYKOBOI O Cur-
Hana MOXHO U U3MEHEHMEM EMKOCTU
KOHAEHCATOpa YacToTo3aaaloLen Lenu
resepatopa. 310 nossonser cobparb
Ha ocHose KP1211EY1 cBoero poana
"TEPMEHBOKC" — My3blKanbHbIi UHCTPY-

MEHT, BbLICOTOM 3ByKa KOTOPOro ynpas-
NAOT, N3AMEHAA NONOXEHUE PYKU OTHO-
CUTENbHO NPOBOAHUKA, COEAUHEHHOro
¢ vactrotrosapatwulen uensto [4]. Cxema
Takow urpyiuku naobpaxena Ha puc. 4.
BxnoualT v BbIKNIOYAKT 3ByK, Kak
N B "CBETOPOHE”, CEHCOPHbIM 3NEMEH-
ToMm E1. Mpun kacaHum €ro KOHTaKTOB
nosiBNAETCA 3BYKOBOW CUrHan, a npu
npubnuxeruu Unn yaanesnn pyku ot
aneMeHTa ynpasneHusl BbICOTOW TOHa
E2 nameHseTca eMKOCTb B 4acTtoTo3a-
nawLen uenn redepatopa, a 3Hauut,
nuacrora f 3ByKOBOro curxana.

KOHCTpYKLMA CEHCOPHOro 3neMeHTa
E1 Moxer 6biTb aHanorudHom onucaH-
HOI BhilLE, @ B KayecTee anemewTta E2
MOXHO MCNONL30BaTb ABa-TpU OTpe3ka
npoeoaa avametpom 1...1,5 u anunon
okono 500 MM, 3aKpenneHHbiX Beepo-
o6pa3Ho Ha nnate. Hanaxusauue CBO-
AUTCH K noabopy eMKOCTU KOHAEeHCaTo-
pa C2 u conpoTtuenexus pesuctopa R3.
KoHeyHOo, roBOpUThL O BLICOKOM KayecT-
BE 3BYKOBOFQ CuUrHana unu LUpPOKOM
avanaszoHe pabounx 4acToT B AAHHOM
crny4ae He NpUXoOuTCs, BeOb 3Ta ur-
pyllKa — BCEro nullb yCTPOWCTBO ANA
LNEeMOHCTPaLUun NpUeMOB Urpbl Ha Tep-
MEHBOKCE.

Bce onucaxHbie YCTPONCTBa HeTpya-
HO coBpaTb HAaBECHLIM MOHTaXOM Ha Ma-
KETHOWM NnaTe, NO3TOMY NEeYaTHLIE NNaTbl
He pa3pabartuiBanucs.
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KomMmnbloTepHaga urpa

"KTo ObiCTpEE”

A. MOCKBMH, r. ExarepuH6ypr

B xyprnane "Paguo” Ne 1 3a 1994 r. Ha c. 32, 33 6bina onybnunko-
BaHa cTatbs A. MOCKBMHA "OnexTpoHHbik cyaAbs Ans nrpbi "Kro 6bic-
Tpee”. 31y remy aBsTop npogonxunn 6 "Panno™ Ne 10 3a 2002 r. Ha
c. 55. TpuHaguaTwneTHwii CoiH asTopa, AMuTpui, paspaboran KoM-
NbIOTEPHBIA BAPNAHT 3TOH 3/1eKTPOHHON MUIpbl, ONUCaHNWe KOToporo
cerogHs Mbl NPEeACTaB/sIeM Ha CYA HaLnX YnTarenei.

l( oMneloTepHas urpa "Kro BeicTpee”
HanucaHa Ha a3uike Visual Basic 6.0.

Kak 1 ee "xenesHbiii” (3NeKTPOHHbIN) Ba-

PUaHT, BHELLHUIA BUA KOTOPOrO NOKasaH
Ha pmc. 1, oHa NpeaHasHaveHa ang pas-
BUTUSA pEaKLIMK U NPOCTO PasBNeYeHns.

B KOMNLIOTEPHOM BapuaHTe Ha 3KpaH
MOHMTOpa BHBOAUTCA wu3obpaxeHue
"XenesHon” urpsbl, roe cnesa HaxoauTcs
XenTolh CBETOAMOA NEPBOro uUrpoka,
cnpaBa — XenTbih CBETOAVOA BTOPOro
UrpoKa un1 UrpokKa-KoMNbLIoTepa (B “xe-
ne3HoM” BapuaHTe — WUrpokKa-asToMa-
Ta), B LEHTpEe — KPaCHbIi CBETOANOA CY-
ObU-KOMMNBLIOTEPA (B “XEenesHoMm™ Bapu-
aHTe — CyAbu-aBTOMAaTa).

B0O3MOXHbIE BapuaHThl Urpbl aHano-
rUyHbl "XenesHomy” npoToTuny:

— [ABa urpoka npu Cyneucree KoOM-
nbLoTepa: Cyabs gaet crapT, onpenenser
BbUrpPaBLLEero Urpoka, pukcupyeT gpanb-
CTapT 1 BeAeT CyeT,

— "XMBOW" UrpoK NpoOTUB BUPTYanb-
HOro (KOMNBLIOTEPHOr0) Urpoka Npu cy-



[eiCcTBE KOMMBIOTEPA: CyAibs BbINONHAET
Bce ¢yHKUMK, ONUCaHHbIE Bbillie, KpOME
Toro, Ha MOHUTOpe oToGpaxaercs Bpe-
MS peakuuy BUpTYankHOro Urpoka 1 Bbi-
BoouTcs B BuAe rpaduvka UameHeHue
3TOro napaMeTpa OT BpemeHu (Homepa
payHpa). B npouecce wurpbl BUpTyane-
HBI UFPOK BCE BPEMS MbITAETCH “KOM-
MEHTMPOBaTL” WUrpy, AAeT TMONe3Hylo
1 6ecrioneanylo uHdopmaLmio (TeKCToM
Ha 3KkpaHe MOHMUTOpa), UCNONL3YA TONb-
KO "KOPPEKTHbIE” BbIPAXEHUS, NMbiTasCh

pan. 3a BbIMIphLILL CYAbS HAYUCASET OfHO
0uKO, 33 (panLCTapT — BblNMTAET TPU OY-
Ka, T. €. B NpUHUMME CHET MOXeT GbiTb
1 OTpULATENBHBIM.

Mpy urpe ¢ BUPTYabHLIM UIPOKOM-
KOMMbIOTEPOM "XUBOW™ UMPOK HA3HavaeT
cebe knaBuLly ANS Urpbl UKW OHa Ha3Ha-
yaercs nNo ymonuanuio. Bpemsi peakuun
KOMMbIOTEPA MOXET ObiTh NMPakTU4ECKU
or 0 no npubnuaurensHo 1 c. MNpasuna
Wrpbl ¢ UrPOKOM-KOMMLIOTEPOM aHano-
rMuHBI MpaBUnam Mexay ABYMSi "XMBbl-

peakums BUPTYanbHOro Urpoka Takxe
ynyuilaercs, 1 HaoGopoT, koraa "XvBon”
WUrpoK "yctaeT”, BUPTyafbHbIA Takxe
“yTomMnsercs”,

— "C XapakTepoM” — BpemMa peakuuu
KOMMLIOTEPA HE NOCTOsHHOE, a Kone6-
nercs B npenenax no *0,05 ¢ oT BLICTaB-
NEeHHOro BpeMeHu {HepBbl, HEPBHI...);

— "CMeLlaHHLIM™ — 3TO “passuthe”
¢ "xapakTepom”. B atom cnyyae maHepa
Wrpsl "BUPTYanbHOro” Urpoka cTaHoBuUT-
cs HaubBonee moxoxen Ha "Yenoeeyec-
Kyl0": N0 Mepe YMy4llieHus peakuumn ur-
pPOKOB BUpTYarnbHbLI UrPOK HaunHaet
"HepBHUYATL”, 4TO BbipaXaeTcs B yBenu-
YyeHUU HEenoOCTORHCTBA BpPEeMEHU peak-

P
-._"c_JJ ' LMK —BpEeMs peakLuyn CTaHOBUTCS COU3-
! MEpUMbIM C BpemeHeM konebaHusi "xa-
' paktepa” (0,05 c).
—_— Ha puc. 2 nokasaH 3KpaH 3arpy3ku,
,_—_—-—"‘-"—- p—— —_— ~
i e — koTopbii oToGpaxaeTcs nepen 3anyc-
— A o= KOM Camoiil Urpbi.
o A NaBHOE MEHI0 Urpbl N306paXEHo Ha
e ——— T i '___.._."-—'
\\j e puc. 3. 3necb MOXHO BiGpaTh cnocob
el e
4 \ v, — urpsl (C KOMMBLIOTEPOM WU UIpY BABO-
€M), 3aiT¥ B ONuUMK U BLIATU U3 UIPbL.
B npaBoM BepXHEM Yrfy MeHIo oToGpa-
XaeTcs Tekyuiee Bpems. 3aeCb Takxe
KpOETCS HeCKOSLKO CEeKpeToB, CBOMCTBA
KOTOPbIX onucaHbl Huxe. Cnesa BBEpXY
UMUTMPYETCS Hawia € nnameHemMm.
22:36:43
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OTBMEYL "XMBOM0"” Urpoka Ot Urpsbl 1 No-
BAMSTL HA pE3ynbLrat, €CTeCTBEHHO,
B CBOIO MOSb3Y.

Mpaeuna WUrpbl aHANOrM4HLI "Xenes-
HoMmy" BapuaHTy. lNpu Urpe BaBOeM Kax-
Obiit Urpok BuiGupaeT ce6e Knasuily unu
oHa Ha3HayaeTcs no ymonuyauuio. 3ana-
ya Kaxgoro Urpoka — noracute CBETO-
aMoa conepHuka HaxarveM Ha CBOWo
knasuwy. [ns Hayana Typa urpel kako-
My-niM60 UrpoKy Heo6X0ANMMO HaXaTb Ha
xnaeuwy Enter. Cynest "3apsixaer crap-
TOBLIN nNMcToner” U uYepes crnyvaiHoe
Bpems, He Gonee 5 C, nNpou3BOAUT
"CTapTOBbLIN BbICTPEN”, NOCNE HYero Kax-
OB UFPOK A0MKEH HaXaTb Ha CBOIO Kna-
BULLY, CTapascb onepeauTe COMepHUKa.
Kto 6bicTpee 310 cpenarn, ToT U BbiUr-

Mu” urpokamu. PanLCTapToB y Urpoka-
KOMMBIOTEPA HE GbiBAET — Y HEro "xe-
neaHule” HepBbl.

MakcumanbHOe YUCo payHaoB B oA~
HOM noeaunHke — He Gonee 32768.

Wrpy CONpoBOXAaloT 3BYKU — UMUTaA-
uMsi 3apsafky CTapToBOro nucronera
M ero BbiCTpen, AeCTBUA UrPOKOB B MO-
MEHT HaXaTWs Ha K1aBuLLK 1 panecTapT.

Bpemsi peakuuu BUPTYansHOro Urpo-
Ka onpeaensiercs no ymonsaHuio unu
BbIGUPAETCs "XUBbLIM™ UIPOKOM U3 He-
CKONMbKUX BapnaHTos. OHO MOXET BbiTb:

— MOCTOSIHHLIM (YCTAHOBMEHHLIM MO0
YMOMHAHUIO UNK "XUBBIM™ UFPOKOM);

— "c passButneM” — €ecnu peaxkuus
"XUBOro" Urpoka B npouecce Urpbl yny4-
waeTcs (YMEHbLLAeTCs BpeMsi peakumm),

3acrtaska pasgena meHwo "Onumn”
npveeneHa Ha puc. 4. B atom paspene
MOXHO NPOU3BECTU pasfnnyHbie HacT-
pOMKM NS noeanHka C KOMMbIOTEPOM,
Urpbl BABOEM, BKJIIONUTB U BLIKIIIONUTL
3BYKM M HA3HAYMTL KNABULLIM NS pas-
NIVNHBIX PEXMMOB Urpbl. B NEBOM HUX-
HEM YrAy MEHI0O HaxoauTcs KHOmka
"Cnpaeka”, B KOTOPOA MOXHO O3HaKO-
MUTBLCS C NpaeBunamu urpbl nogpobHee.

U3o06paxeHne, BbIBOAMMOE Ha 3KpaH
MOHUTOPA NMpWU Urpe BABOEM, MOKa3aHo
Ha puc. 5. Ha none oto6paxaercs Teky-
wiee BpemMs (cneea Beepxy), obuias npo-
LOMXUTENLHOCTL Urphl (Cipasa BBepxy),
payHg U NMOUPYIOWUIA UrpoK. Mopgpo6-
HOCTW O MpaBunax Urpbl B 3TOM pexvme
HaxXOASTCH B CnpaBke Onuui.
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3acTaBka BapuaHTa Urpbl € KOMMbIO-
TepoMm npveeasHa Ha puc. 6 (cnpasa
vMuTUpyeTCcs pyka poGota). Ha nons
oToBpaxaloTCs TBKYLLBE Bpems (Cnesa
BBBPXY), NPOAOMXMWTBILHOCTE WIPbI
(cnpaea BBBpPXY), PayHi, BpEMs peakumv
BUPTYanbHOrO WrpoKa, Bro KOMMEHTa-
pvv (Hanpumep, "fl soivrpan! Xa-xa-
xal™) u crpoutcs rpaduk Bro peakumv.
“CBONCTBA" UrpOKa-KOMMNbIOTEPA MOXHO

NUCb, NOKa3biBaOLWaA, YTO HYXHO COB-
natb, 4ToObl 3aXeub W NOTYLWUTL OMOHbL
B Yawe.

4. CekpeT cynbu. CBBTOAMOA CyAbU
B nsobpaxsHum urpsbl B 22:35 npespa-
WaeTcs B AMHBMUYECKYIO FOJIOBKY, a Ye-
pe3 MUHYTY CHOBa NPBBPALLABTCS B CBE-
TOAWMOA.

Mporpamma yCTaHOBKW KOMNbIOTEP-
Hon wrpol "Kto O6bicTpBB” 3aHumaeT

ﬂ N - - Texyuase pracr
Ci .. e
pal
E N Irpox
“ - pemagn  PPo203 ¢ P
- _Papome | T
Aagakrep -
_ Ilrg_olc [Ipoga—
t
. JHrpok 1 E
3 - Hrpox.
(] ']‘By'[\
L™
%
gk -1 ] T BHO
Puc. 4 [Puc. 6
_ -~ —— 9erT Bpewsoaps
HacTpauweaTtb B onuvsx. o Ay oy Epmy
apobHoOCTM O npasunax
B 3TOM PEXUMB UrPbl HAX0- Hrpox 1 -2 . 5 i oo
ARTCH B CNpaBke ONuWiA.
Ans pasHoobpasus wr-
Pbi B [MaBHOM MEHIO KPOIOT-
Cs YeTbIPB CEKPETa, ABa V3
HUX CBSA3aHbLl C NJIaMBHBM,
OOMH CeKpeT-noackaska,
OAVH — CO CBETOAWOAOM
cynbm.
1. CekpBT norawexHus
nnameHy B vawe. 4Tobbi
noracutb Nnams, HYXHO Pava 8. Joumipyer Hrpox
LWEeNKHYTb N€eBOW KHOMKOM Puc. 5
"MbWW™ OBa pasa Ha ero (UG 9

NOACTaBKE.

2. CekpeT BOCCTaHOB-
neHvs nnameny. Ytobbli BOCCTAHOBUTL
nNams, HYXHO LLENKHYTL ABa pa3a Ha ne-
BOM XE/ITOM CBeToauoae usobpaxeHus
"XBNB3HOW" WUrPbl, NPU 3TOM HA BTOPOM
LeNYKe OCTABUTL JIEBYIO KHOMKY "MbiLUn”
HaxaTon. ikoHka Kypcopa NpespaTuTCs
B ropswmi ¢aken, KOTOpbii cnsoyeT ne-
pemecTuts Ha yawy. lNocne aToro oroxHs
B Yawe CHOBa 3aropuTCs.

3. YT1006bl y3HATb CEKPETHI NNAaMBHU
(copepxaHve CEKPETOB MOXHO Npoyun-
TaTh), HBOGXOOAUMO LIENKHYTL NpaBow
KHOMKOM “"MbilUN™ HA BLIABASKIOLLENCS NO
uBeTy navtke ¢oHa rNasHOro MeHIO,
yoepxusas knasvwy Shift (nnntka Ha-
XOAWUTCH Noa w3obpaxeHvem "xenes-
HOW™ wrpsbl B rnaBHOM MBHIO). [Tocns
3aToro noseuTcs 3awudposaHHas Ha-

okono 6,5 M6, ycrtaHoBneHHas nNpo-
rpammMa — meHeB 8 M6.

Wrpa pazpabaTtbiBanaco v "obkaTbiBa-
nack” Ha komnbiotepe Pentium 4 ¢ Tak-
TosoM wactoTon 3 My, cHabxeHHoM BU-
neokapton FX-6600 (128 M6), O3Y
512 M6, LCD monutopom 19”, ¢ ycra-
HOBNIEHHOW ONBPAUVOHHOW CUCTEMOI
windows XP Media Centsr Edition. Kpo-
me Toro, paboTocnocoGHOCTL UrpLl NPo-
Bepsnacb Ha komnbioteps Psentium
C TaKTOBOW wactoTon 266 Mlu, supeo-
kaptoii Trio3D/2X (8 M6), O3Y 32 M6,
MOHWUTOPOM 15", C onepaunoHHOn CUC-
Temoinn Windows 98. Ha BTOPOM KOMIbIO-
TBpE HEMHOI0 "NOATOPMaxXWBancs” Npo-
LECC 3arpy3ku, HO UrpaTb Ha HEM BNON-
HE BO3MOXHO.

3ByKOBas kapTa v akyCTUYBCKUB KO-
JIOHKU HeoBxoavMbl Ans BOCNpoOn3sens-
HUSE CONPOBOXAAIOLLNX UTPY 3BYKOB.

Mpwv 3anycke nNporpaMmmbl B KOMMbIO-
TBpE YCTaHaBNMBaIOTCH pa3sepTka 60 My
1 pa3speweHve akpaHa 640x480 nukce-
Nein, 4TO BbIBPaHO C TOUKM 3PEHUS MUHN-
MaJIbHbIX CUCTEMHBIX TPeB0BaHMIA K KOM-
NbIOTBPY, HBOBGXOAVUMbIX Ans wrpsl. lo-
cNe 3aKpbiTUs NPOrpaMmbl NPBXHUE Ha-

Cuer -
36:39

Pessmpin xenunserepa: U468

CTPOWKM 3KpaHa BOCCTaHaB-
NVBAIOTCSH.

Ecnv no kakum-nnbo npu-
yuHam wrpa Obina He LWTaTHO
3aKpbiTa ¥ paspBLUEeHUNE 3Kpa-
Ha He BOCCTaHOBWNOCH, YTO-
Gbi BO3BPaTUTL BCE HACTPON-
KM aKpaHa, cnepysT NpocTo
nepesarpy3autb KOMMbloTep
WKW BLICTABUTL NPEeXHWe Ha-
CTPOAKW BPYYHYIO.

B nporpamMmmse eCTb OCO-
6GEHHOCTL: NpU Urpe BOBOEM
Ha ee pe3ynbTaTbl HBMHOro
BAVSIOT HaKTOpPL MECTONONO-
XBHUS HA3HAYEHHbIX KNasBwull
(ynoOCTBO WUrpbl KaXaoro vr-
poka), pa3bpoc XecTkoCTu

HaXaTus Ha KNaBULLKW KNasuaTypbl v Bpe-
M$ UX onpoca.

Mpu paspaboTke GbLIM UCNOAL30BA-
Hbl KOMMbIOTEPHbLIE nporpammbl Adobs
Photoshop 8.0, VB-PowerWrap, a Takxe
NoANPOrpamMMmbl, 3aWMCTBOBaHHbLIE C
GecnnaTHbix CaiToB (Yawa C NiaMeHBM
W CMEHa paspeweHuns aKpaHa).

Or pegaxywvm. [porpamma ycra-
HOBKY KOMITBIOTEPHOM nrpbl "KT0 GbICT-
pee” Haxoaurcs Ha FTP-cepsepe pe-

! naxuwmy o agpecy <fip://ftp.radio.ru/
pub/2006/11/setup.exe>.

Pegakrop — B. YyaHOB, CKPUHLWOTH — @BTOPE



Bo3poxapas peruouanbnbm/ pa3aHMK geTtcrea
Anekceii MUPIOLEHKO (RW3DFQ), r. Anpenesxa MockoBCko# o6sn.

puBneYeHUe MONOOEXH B paanuonio-
BUTENLCTBO — NPUOPUTETHAA 3a4a4a

CTapLUEro NOKONEHUA KOPOTKOBONHOBU-
KOB. HO, KaK NOKa3biBaeT X#3Hb, MHOIMM
MonoabiM pagvontoburensm GbICTPO Ha-
[oefaeT CUAETb Ha O[IHOM MECTE: 38 MOH-
TaXHbiM CTONMOM, B NOMELLEHUA pa,DMO-
cranumn. OHU XOTAT, Kak U B3pochble, €3-
IVTb B NOnEBLIe paguoakcneauumm, 06-
WATLCA C eIMHOMBILLNEHHUKAMW HE TOJb-
KO B 3upe, HO ¥ nnuHo. NmMerHo Takve
MEeponpuUsTUA  NO3BONAIOT
cunbHee "3apa3uTb’ MONo-
0EeXb PAOUONIOONTENLCTBOM,
yOoepxartb ux OT pa3oyapoBa-
HWA B paavo...

[lo HepaBHEro BpeMeHwn
B [oAMOCKOBLE PErynapHo
NpOXOAuN NETHWUN YeTbipex-
OHEBHbIA CneT MOoNoAbix pa-
avonoéutenen,  UMEBLLWIA
3IKOMOMMHECKYIO "NOAONNREKY”. 5
Ho BOT yxe ABa roga, kak oH = .
He nposoautcs. HyxHo 6bino %
4TO-TO NPeAnpPUHUMAaTh. |

B koHue aBrycra Ha moc- - A
KOBCKOW KONIEKTUBHOW pa- )
avoctaHumn RK3AZY cobpa-
nchb pyKOBOﬂMTenM LecTv
ropoAckux 1 06nacTHbIX pa-
ovoobveauHenwin, paborato-
WMX ¢ MOSOAEXbI0. Peub wna
0 NpoBEAEHUN B Ha4ane CeH-
196pA NEepBOro cnera paguo-
OBUTENBCKOR  MONOAEXW
MockoBckow obnacTu ¢ ydac-
TWEM I0HLIX paguontobuTenen
r. Mockebl — "Anpeneska—

2006". Bce nonumanu, 4TO . RV

MEpoNpuUATHE  POXAaeTcH

CNOHTaHHO ¥ ByeT MHOXEeCT-

BO NPOGEM: TYPUCTUHECKOE CHapRXeHne,
NPOAyKTH NUTaHuA, cnocobbl noavesaa
K MECTY NpoBeaeHun, ycraroeka KB pa6o-
YUX MECT 1R yHaCTuNA B 3204HbIX COPEBHO-
BaHUAX, B KpaTdanuue cpoku Haao 6bno
HaltTu GEH3WHOBLIN 3NEKTPOoreHeparop.
Kaxablit ¥3 NPUCYTCTBYIOLLMX NOayumnn
cBoOe 3aanve, a puHaHCUPOBaHWe Bbie3-
[a peLunsiv OCYLLIECTBNATL U3 "CTapTOBbIX
B3HOCOB".

W BOT HACTyNaeT HasHa4YeHHan nara cne-
ta. OcHOBHan Macca y4aCTHWUKOB AOMiXHa
noavexars K Bevepy. PaHo yTPOM aBTOp 3TUX
CTPOK — XMWTENb I. Anpenesky — OTNpaBIia-
eTca K MecTy nposeseHus. Ceiuac HyXHO
"pa3meTUTL” NyT1 NoAxXoaa PebAT OT xenes-
HOAOPOXHOM CTaHLMK, NPOBEpUTL 8BTOMO-
GuibHbIE NOABLESAb!, HapYDUTL OPOB, YTOOBHI

BEYEPOM MOXHO BblNo ONEPaTUBHO NPUro-
TOBUTL Y)KMH 1 HAKOPMUTL YHaCTHUKOB. HyTb
NO3Xe NPUBO3AT B iarepb BOAY ¥ HECKONBKO
naiatok. K npyemMy mMononexw sce roroso.

Beuepom yuacTHUKu NpuBo3aT ¢ coboii
annapartypy, OOVH U3 OpraHvW3aropoB [0-
CTaBnseT 6eH30reHepaTrop, MaiTbl v aHTeH-
Hbl. OBopynoeath paboysee KB mecto yxe
Hekorga — ckopo 6yner CoBceM TeMHO —
¥ pacCcTaHOBKy annaparypbl OTK/aabiBaem
Ha paHHee yTpo.

Ha cneaylowmin IeHb Npreaxator oc-
TaslbHbIE y4acTHuku. K 3T1OMy MOMEHTY
yXe BCE rOTOBO AR NPOBEAEHNA OCHOB-
HbIX MeponNpuaTuii: paboTa B COPEBHOBA-
nusx WAE-DX Contest (KB TpancuvBep
C yCUnuTeneM, ABE HaNPaB/IEHHbIE aHTEH-
Hbl Ha Avanaaoxbl 20 v 40 MeTpoB, AWNo-
Ny Ha AvanasoHsl 80 1 160 meTpos), YKB
YM MUHK-COPEBHOBAHUA NO NOMOXEHUIO
"Benoro o3epa” u paauonioburensckas
BUKTOpWHA, HannucaHHas B Bule Tecta w3
25 wyTnvBbix BONpPocoB No "MHCTPYK-
umn...",  paguoniobutenbckuMm  Koaam
N NCTOPUK paauno.

Ona npuexaswunx w3 r. Hapo-Pomun-
cKa AEeCATU BOCNUTAHHWKOB MECTHOro
npodyuwnuLLa, KOTOPLIE ele H pasy He
BuZenu paavonioburenei B NENCTBUU

(Habop B rpynny npolues mMexee Heaenv
Ha3aA), yHaCTHUKM CneTa ¢ onbitom pabo-
Tbl B 3dupe NPOBOAST 0630pHLIN CeMu-
Hap. OHW pacckasbiBaloT O paguoniotu-
Tenbcree, paauo3skeneanumsx, Paguonio-
6uTenbckon ABapuitoi Cnyx6e, nokasbi-
BatoT QSL-kapTouku u avnnombl. M BOT
yX€ NEepBbliA NONOXMTENbHBIA pe3ynerart
cnera — MHOr1e NoAXoAsT K pykoBoauTe-
Jil0 Aenerauvm v NPOCAT NOCKopee HavaTb
3aHATUA NO PAANCCBA3K.
HYyTb NO3%e Npoxoast
YKB 4M copesHOBaHuA Ha
NOpTaTUBHbLIX PAANOCTaH-
uusix. B HUX npuHAnu yqac-
Tre 12 komang, (4cno 6b1no
OrpaHuyeHo MeLLMMINCS
pagviocTanuuamm), 6onb-
LUMNHCTBO U3 KOTOPbIX — MO-
nopexHble. Mo okoHYaHWU
COpEBHOBaHWit B CYAENCKWi
HOYTOYK 6bLICTPO BBOOATCA
OTYeTHl, ¥ BCKOpE BCE roTo-
BO K HarpaxaeHuio nobeam-
TEenen.
yxe cranoremHo. Bee 3a-
NNaHUPOBaHHLIE MEPOoNPUA-
TUs NpoeefeHbl. [oaBeaeHb!
wroru BUKTOpWHLL. Bee yya-
CTHUKM coBupaloTcn y KOCT-
pa, ¥ HAUUHAETCA Harpaxae-
Hve. Harpaabl 3a Meponpwn-
TMa GbI NPEeAoCTaB/ieHb
xypHanom “"Pagmno” (pup-
meHHble GyTBOoNKK, 3HauKM,
OWNJIOMbI) W KYNeHbl Ha
cpeacrea OT  "CTapToBbIX
B3HOCOB”. OQ4eHb BaXHO —
KaxAbli Y4aCTHUK JO0SKEH
nonyuntb Kakon-nnbo na-
MATHbIA CyBEHUP.
OpraHnaaropbl MOryT OLEHWBATL UTOMM
cneTa KaKk yrogHo, HO Camol BaxXHOM
OLIEHKOI CTaHOBUTCA MHEHWE O HEM, Bbl-
CKa3blBaeMoOe MONOAbIMK YHaCTHUKAMU.
MHorMe w3 HuX, ye3xan, 3ajasaiu BO-
npoc: "A 6yOeTt nv Takoun crieT B cnepyto-
wem roay?”. [lymaio, MOXHO NPpUHATL 3TOT
BONPOC 32 XOPOLLYIo OtieHKy. Cner NpoBo-
ouTb Mbl ByaeM, HO NOCNe ucNpaBneHns
HEKOTOPbIX HeoueToB. 3TO ¥ Aara Npose-
Lenus (B cnepyrowmii paa ato 6yner B as-
rycre), v "npueA3ka’ K PYCCKOA3bIYHbIM
3aouHbiM KB copeBHOBaHusM, n Gonee
paHHee wnHdOpMUpOBaHWe NoTeHUMasib-
HbIX yyacTHukoe 8 CMIW. BoT HeCKonbko n3
chnaraembix AanbHEeNWero ycnexa cnera.
o scTpey B 3¢pupe u HB cCnerTe
cnegyoujero roas!



"PAOUO" — O CBAA3MU

PAAVMO N2 11, 2006

UTOorm mMmonoaeXxHbiX COPeBHOBaHUM

Honbm(a NOABECTU Ha KOMMbIOTEPE
ntorn OTKPbLITHIX BCEPOCCUACKUX MO~
NOAEXHBIX COPEBHOBAHWIN, NPEeANPUHATaNA
[Ba roga Ha3ag, He yBeH4anacb yCnexom.
Noatomy, Brmoyas 2005 r, mx cyounmn
"BPYHHYIO".

Ho BOT c6binock! B 3TOM rony kaxanas
pPaonoCBAR3b U3 KaXA0ro NONy4eHHOoro oT-
YeTa NPOBEPEHA C MOMOLLBIO KOMIMbIOTEPa
HA HanW4dMe B OTHETE KOPPECNOHAEHTAa,
Ha NpaBuNbHOCTb Npuema NepeaaHHoro
UM KOHTPOSILHOrO HOMEPA, TONHOCTH BpE-
meHn nposeperus QSO. ABTOpOM Npo-
rpamMme ans cyaericrea cran Urope ep-
Kay, 3aHUMAIOLMINCA Ha KONNEKTUBHOWM
pagnoctanummn RK1QXI O6venuHenns
"Pagunocnopt” LienTpa aononHUTENnbHOro
obpasosaHua peten B r. Yepenosey, Bo-
noropckon 06n. Pykosoaun ee co3paHu-
€M HauanbHWK 3TOI KONNEKTUBHOM paano-
cTanumn Anekceit Eroposuy $Hlkoenes
(RA1QO).

MNporpamma cypencrsa NpoBoaAnT Tak .
Ha3biBaeMbill "KPOCC-4eK™ (NepeKpecTHas  §
npoBepKa) OTYETOB M CO30aET UTOrOBLIA i
dainn, B kKOTOPOM yKa3biBaET pe3ynbrathl
KaX[0i U3 KOMaHA, NO3biBHLIE YHACTHU-
KOB, OTHEThi KOTOPbIX MO TON WAKW WHOW
NPUYKHE HE NONYYEHb! CyabsMK (Npy yno-
MUHAHUM B NPEACTaBAEHHbIX OTYETaxX He
MeHee Tpex pas) v "yHUKanbHble NO3biB-
Hble” (MCKAXEHHLIE NO3bIBHLIE YHACTHU-
xoB). B ¢dainn oTyeTa kaxgoro U3 yHacTHn-
KOB BHOCUTCH uHdopmaums o 3a4ete QSO
B0 Npu4KHa, NO KOTOPOI OHa HE 3ayTe-
Ha (owwnbka B NO3bIBHOM MK OOHOM/ABYX
KOHTPOMIbHBLIX HOMEpAax, pacxoxaeHue

Hrops Qepxey — asraf) hpdrpaMMM cynencrsa co-

Slupepom B noarpynne pagvoctaHuui
C 0OHUM ONEpParopomM (MONOAEXbL) CTan
BbICTYnasLLuiA B 3TOM 3a4eTe Bnepeble Hu-
knta XKunbuos {RN4AEG) u3 r. Bonrorpa-
Aa. Ha sTopom mMecte — nuaep npowno-
roaHMx copeBHoBaHwid Bacwnuia TepbyTtos
(RK6AQP) mn3 r. Eiicka KpacHopapckoro
Kpasi. 3ambikaeT Tpoliky nuaepos AMutpuii
bakynud (RZ3DLE) 13 noaMOCKOBHOIO
noc. benoomyT.

Ha nepsom mecte cpean pagwnocTaH-
UM C HECKONbKMMK onepartopamu (Mono-
AexXb) koMaHaa paanoctadumm URGEYN na
r. Opgxonuknale (YkpanHa), B COCTas KO-
TOopoi Bxoounn Makcum Bypsik, Anekcei
Kosanuwwun u Anekcangp KpacosCkuii.
BTopyio noavuuio B utorosoi Tabnuue 3a-
HumaeT paamoctaHums RNSCWW, onepa-
TOopamMu koTopol 6bin Wropk Muaoxaxkos
1 Poman KoHyxuH u3 Ekatepunbypra. Tpe-
TbUMM B 3TON noarpynne ctanu Uean LLiky-
pvH, 305 CanyHosa 1 Mapeet firymosa u3
KonnekTuea paamoctaHumu RKEBYYB wkonbl
Ne 2 cranuubl marmnHckas Pecnybnuvku
Agbires.

OT4eThl HEKOTOPbIX PaAKOCTaHUMRA, 3a-
SABNEHHLIX B MONOAEXHBIX noarpynnax, 6bl-
NN NepeBeaeHbl B rpynny “[na konTpons”
{Check Log). Mpu4rHOK 3TOMY NOCNYXKUNO
Hanuuue Ha HUX oaHoro wiu 6onee onepa-
TOpOB, KOTOpbLIE poaunuce Ao 1988 r. (no
MONOXEHUIO O COPEBHOBAHMAX MONOLEXHOMN
CYMTAETCH PaguocTaHums, BCE Oneparopbl
KOTOPOW poamnmce B 1988 r. unu no3aHee).

B npuBeaeHHbIX HUXe Tabnuuax npuee-
AeHbl MECTO, NO3bIBHOW, NOATBEPXAEHHOE
uncno QSO v obnactei/TeppuTopuin, NTo-

s

B OMANA30HE UK BDEMEHU). PpesHOBaHWH. roBblii pe3yneTar.
Onuvn oneparop (Monoaexs) 7 RK3DXZ 137 44 851 22 RK4CYW 94 29 572 37 RK1QX1 58 24 414
1 RN4AEG 147 45 891 8 RK3XWD 134 44 842 23 URALXB 79 30 537 38 UR4KWR 51 26 413
2 RKBAQP 95 30 585 9 RK3ZWF 131 38 773 24 RK9CYA 86 27 528 39 EwWsz2zZ 61 20 383
3 RZ3DLE 82 30 546 10 RK3EWW 127 39 77 25 RKOFXM 78 27 504 40 RzZeLwY 63 27 359
4 RK3WWC 38 20 314 1" RKAJYY 126 39 768 26 RK1NWG 69 28 487 4 RKIXWV 63 26 349
5 RK3DZD 14 8 122 12 RZ9AWA 125 36 735 27 RzZouzv 69 27 477 42 RKOWZZ 62 26 346
13 RZ9SWP 118 38 734 28 RVEAWW 73 25 469 43 RK3DZH 52 18 336
Hecxonbxo oneparopos {(Monoaexnb) 14 RKOKWB 120 37 730 29 RZ3DXG 67 26 461 44 RKIYXP 30 18 270
15 RK3AWK 102 42 726 30 UASUWM 56 29 458 45 RK3YXH 23 17 266
1 UR4EYN 185 44 995 16 RK3zWzZ 125 34 715 31 RK4CXP 57 28 451 46 UR4VWN 23 11 179
2 RNOCWW 151 46 913 17 RK3EXG 105 35 665 32 RK3XWL 64 25 442 47 RK3vwB 9 9 117
3 RK6YYB 145 45 885 18 RK3DXW 107 32 641 33 RzZouUzP 57 27 441 48 RZ4PXF 1 1 13
4 UR4LWV 154 42 882 19 UR4AWL 103 32 629 34 RK3DYB 55 27 435
5 UNBLWZ 146 44 878 20 RK1QWX 108 30 624 35 RKOYWW 64 24 432 Check log: US7HZZ, RW3WwWw,
6 UU2WA 146 43 868 21 RZOUWZ 95 3 595 36 RK3AZZ 63 24 429 RZ4ACWW, RK3YWW, RZ90S.
"MonogexHsie craptel” — c 9 no

CopeBHOBaHUS XypHana

enaxkuma xypHana "Paguo” 8 2007 r.

nposeaeT AecsTb TPaAUUMOHHBIX CO-
peBHOBaHMIA NO paanocesav Ha KB v YKB.
3aMeTHan VX 4acTb OpPMEHTHMPOBaHAa Ha
HauuHalowmx paguonobuteneih n mono-
NEXb, 4TOBbI NOMOY4L MM BOWTH B BONLLLOM
paauocnopt. MpurnawaemM Bac NpUHATHL
B HUX y4acTve, ¥ HaNnOMMHAEM HEKOTOPLIE
NONIOXEHNS, OTHOCHLLMECH KO BCEM NpPO-
BOAVMbBIM XYDPHR/IOM COPEBHOBAHMAIM.

NobBeavTeneit COpPeBHOBaHWI B NOArpyn-
nax HarpaxaaloT Npr3amm XypHana (nnaxkeT-
KM ¥ MEeAam) TONbkO TOraa, Koraa B 3TOM
MOArpyNNe NpuHANM yHacTue (NO NOJSyYeEH-
HbIM OTYeTam) gecate wim Bonee paano-
cranumi. ECnv 0avH 1 TOT Xe yHacTHVK 3aHn-
MaeT Nepeoe MecTo B NoArpynne ABa roaa
NOAPRA, TO HA TPETUIN O EMO HArPAKAAIOT
[AMNIOMOM, @ NPU3 NPMCYXAOAIOT 3aHsBLLEMY
BTOPOE MECTO. JTOT YHaCTHUK MOXET CHOBA
MPeTEHA0BATL Ha NPM3 TONbKO Yepes ro.

K 3a4eTy NpyHUMAIOTCS OTYETHI, Bbl-
ClaHHbIe B CPOK, YKA3aHHbIA B MONOXEHUN
0 copeBHOBaHuAX. Jlaty otnpaeku Bymax-
HbIX OTYETOB ONPEensioT NO NONTOBOMY

wremMnento. Aapec ans GyMaxHbIX OTHETOB:
107045, Poccusn, r. Mocksa, Cenusep-
cTOB nep., 10, XXypHan "Paguo” c ykasa-
HWUEM HA3BaHUSi COPEBHOBAHWIA. INEKTPOH-
HbIE OTYeTbl BLICHLUTAIOT NO agpecy <con-
test@radio.ru>.

B cBA3u C TeEM YTO COPEBHOBAHUA Xyp-
Hana NepeBOASTCH HAa KOMMbIOTEPHOE CY-
LenCcTBO, NPUBETCTBYETCS BhIChIIKA OT4e-
TOB B 3NEKTPOHHOM BuAe. 3TO NO3BOMMT
MCKIIIO4NTL OWnbku Npy eBeaeHUN Bymax-
HbIX OTYETOB B KOMMBLIOTEP U YCKOpUT Cy-
NENCTBO COpEBHOBaHMIA. ECnu Bbl He NMee-
T€E Tako BO3MOXHOCTH ¥ BbICbIIaeTe OTHeET,
copepxawmin 30 n Gonee paavocen3eit,
06bIMHOM NOYTOR, TO Mbl NPOCKM, MO BO3-
MOXHOCTH, NOArOTOBUTL €r0 Ha KOMIbIO-
TepHOM HocuTene nHdopMauun (anckere,
CD-R), a B KOHBEPT BNOXWTb pacneqartky
conepxXaLumxcs Ha Hem ainos.

Kanengapb copeBHOBaHMi Ha 2007 rop,

"Crapsiin Hobiit rog” (ONY CON-
TEST) — ¢ 5 no 9 UTC 13 sHBaps.

15 UTC 21 siHBaps.

"OTKpbITbIE BCEPOCCUNCKUE CO-
PEBHOBAaHMA MONOAEXHbIX Paguo-
cranumin” (YOC) — c 9 no 13 UTC 3 deB-
pans.

"Poccuickue cOpeaHoBaHua
YL/OM” (RUSSIAN YL/OM CONTEST) —
c 7 po 9 UTC 10 mapra.

"O4YHbIe OTKPLITbIE BCEPOCCUINCKUEe
copeaHoBaHua “benoe 03epo” — nep-
Bas nexkana mas.

"Pycckan Pynerka” ("RUSSIAN
ROULETTE" CONTEST) —c7pn011UTC9
UIOHS.

"MeXxAayHapoaHble COPEBHOBBHMA
“NMonesoin geHb” ("RADIO” FIELD DAY
VHF/UHF CONTEST) — ¢ 14 UTC 7 wions
no 14 UTC 8 nions.

Poccuitckue RTTY copesBHOBaHusA
(RUSSIAN "RADIO™ RTTY CONTEST) —cO
no 24 UTC 1 ceHTs6ps.

"CopeBHOBaHUA HB Amana3oHe 160
meTpos” (RUSSIAN 160 METER CON-
TEST) — ¢ 21 no 23 UTC 14 pekabps.

"MNamars” ("MEMORY LIVES FOR
EVER" CONTEST) — ¢ 5 po 9 UTC 15 ne-
kabps. »



Bce — Ha 160 meTpoOB!

o6uTenbckui ananasoH 160 metpos
MPUHATO HA3LIBATL “"HOHHEIM™ 1 "3UM-
HUM", MOCKOMLKY AaNibHKe pasnocTaHumn
NOSENSIOTCS HA 9TOM Ananas3oHe B TeMHOEe
BpEMS! CYTOK. A 3UMOW U HO4W [IVHHEE,
[a v YPOBEHL aTMOC()EPHLIX NOMEX 3aMeT-

Ha puc. 1 nokasaHo U3MeHeHNe No ro-
[aM YCPe[HEHHbIX 3HaqeHWi Yucna nsaTeH
Ha Connue ¢ 1996 r. no 2014 r. (Carl
Luetzelschwab, "When will the bands
improve?”. — QST, 2006, July, p. 46). Qns
Gonbliel YacTn ukna 23 — 910 peaynsra-
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HO HUXE, 4eM neToM. Ho 0cobhih uHTepec
y pagvonobutenei K HM3KOHACTOTHBEIM
[1anasoHaM u, B HaCTHOCTY, K AvanasoHy
160 MeTPOB NPONB/ISETCSH, KOrAa ovepen-
HO LIMKN COSNHEYHON aKTMBHOCTH npubnu-
XaeTCs K CBOEMY MuHUMyMy. "CriokoiHoe
ConHUE" MeHblIE BO3MYLIAET noHochepy
3emnu, HTO CroCcoBCTBYET YAYHLLEHWIO YC-
roeuii pa6oThl Ha HY avanasoHax.

Tbi U3MEPEHUA CONHEYHON aKTUBHOCTU
8 npoLleawme roasl, a s 3aBepLualoLLEN
CcTaaumn 3TOro LMKNA 1 BCE, YTO OTHOCUTCA
K UMKNY 24, — peaynsTaThl pactera (npo-
rto3). U3 pacueros cnegyert, ST0 MUHUMYM
CONHEYHOW aKTUBHOCTU HAA0 OXUAaTh rae-
T0 B Hauane 2007 r. [o 3TUM Xe NPorHo3am
3ameTHOe "OXUB/EeHWE" Ha BLICOKO4ACTOT-
HbIX OManNasoHax MOXHO OXuAaTe TONbKO

K 2009 r. A 3TO 3HauwT, 4TO B Bnnxanume
rofa Aga pagvoniobnTensCckas akTMBHOCTb
nepemecTurcs Ha HY AvanasoHsi.

Kaxabitr rog, ¢ Hosnbps no ¢eepans npo-
XOAST HECKO/BKO MEXAYHAPOOHbLIX COPeB-
HOBaHWiA Mo PagvoCes3n Ha avanasoHe
160 meTpos. B nx umcne — COpeBHOBAHUSA
Ha npuabl XypHana "Pagmo”, K y4actuio
B KOTOPbIX Mbi MPUIMalLAeM BCEX JnTare-
nen XypHana.

Haww copeeHOBaHWst B 3TOM roay Oy-
[yt npoxopute 15 nexabps B aBa Typa:
nepsbiii — ¢ 21 fo 22 UTC, BTopoid — C 22
110 23 UTC. Buapi pagorel — CWu SSB. OHn
OTKPbLITHI /15 YHAaCTUR KOPOTKOBO/IHOBUKEM
BCero mmpa. B 3a4eT nayT BCEe paanocesaan
(B TOM 41C/E W BHYTPW HACENEHHOTO MyHk-
1a). MOBTOPHbLIE CBSA3V PA3PELLIA0TCS B Pas-
HLIX Typax, @ BHYTPU Kax[oro Typa paspe-
LLAKOTCS TONBKO APYTUM BAAOM PaboTbl.

CnopTcMeHbl MOryT BhICTYMNaTs B Cleny-
fOLLMX NOArPyNNnax: oauH oneparop (1988 r.
pOXAEHMSt N MOJIOXE), OAMH OnepaTop
(Bce ocTansHble y4aCTHWKM), HECKONLKO
onepatopos (asa ww Gonee, 1988 r. pox-
[EHUA N MOJIOXE), HECKO/NEKO OrepaTopos
(nea wnv Gonee, BCE OCTaNLHbIE YHACTHU-
kv), Habmoparerm. Urorn GypyT noAeo-
AWTLCS OTAENBHO CPeaw Tex, KTo paboran
MIXED — CW v SSB, v cpeam Tex, KTo pa-
6oran Tontko CW.

EBponeWickue 1 asmarckue pagnocTaq-
UMM NEepefalnT KOHTPO/bHLIE HOMEPE, CO-
croswme na RS(T), nopaakoBoro HoMepa
cesau 1 (vepe3 Apobi) ycnoeHoro 06o3Ha-
4YeHWR KBaAPaTa, B KOTOPOM HaxXoaUTCs pa-
AVOCTaHUmS.

Keappars! (puc. 2) o6pa30BaHb! napan-
nensmv n Mepnamasamv sepes 10 rpagycos
no wmpore u gonrore. OHyn 0Bo3HAHAOTCS
6ykBOiA (no ponrote) n undpoi (no LLMPOTE).
Cranumm, Haxopswwmecs mexay 10 rpaayca-
MU 3. 0. W HYNIEBBIM MEPVAMAHOM, UMEIOT
B 0603HakeHVn kBaapara 6ykey X, Mexay Hy-
rnessiM Mepuanarom n 10 rpagycamue. A, —
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OCHOBHOM TPaKT COBPEMEHHOro
TpaHCcuMBepa NpsAMoOro

npeobpa3oBaHus
Cepre#i BEJIEHEUKWNA (US5MSQ), r. Jlyranck, YkpanHa

ONbWWHCTBO AeTanei Tpakta pasme-
LieHbl Ha OOHOM CTOPOHE NevaTHoM
nnarbt U3 ABYCTOPOHHE PONbLrMpOBaHHOro
cTexknotekcTonuta. OnHOCTOPOHHEE pac-
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Puc. 3

NONOXEeHWe neYvaTHbiXx NPOBOAHWKOB Mo3-
BOMIRET M3rOTOBUTL NNATY B AOMALLHUX YC-
NOBUAX NO TakK HasbiBae@MOWN “nasepHo-

LA = :

YTIOXHON" TexHonormu. Bup nnatet CO
CTOPOHbL! NEYaTHbIX NPOBOAHWMKOB MOKa3aH
Ha pmc. 3. Bropas cTtopoHa nnatul € pac-
NONOXEHHLIMK Ha Hel aetansMmm usobpa-

xeHa Ha puc. 4. Ee $onbrmpoBaHHas no-
BEPXHOCTb CRyXuT O6LKUM NpOBOAOM
1 3kpaHoMm. OTBepCTUsi BOKPYr BbIBOAOB
netanen, He CoeauHeHHbIX ¢ 0BLWWM NPOo-
BOAOM, 3€HKYIOT CBEpPSIOM AuameTpom
2,5—3,5 mMm. BoiBOgbt petanei, coeom-

HeHHble ¢ O6LIMM NPOBOLOM, OTMEYEHb!
Ha puc. 4 kpectamun. Bce MUKPOCXEMbL,
kpome DA1, DA11—DA13 1 DD2, yctaHoB-
neHbt B NaHenu. Mukpocxema DD2 Haxo-
AUTCS CO CTOPOHL! MNeYaTHbIX NPOBOAHM-
KOB nnatht. BoiBog 4 mukpocxembt DAt
(YHY) nonxeH GuiTb noacoeanHeH k o6-
LeMy NpoBOAyY TONbKO B OOHOW TOMKE —
K KOHTakTam X10 u X22, KoTopuie, B CBOIO
ovepenb, AOMKHbE ObiTb NPONasiHbl C ABYX
cTopoH nnatel. Cilofa e [nonxeH ObiTb
noacoeanvHeH o6LLMA NPOBOA OT UCTOMHU-
Ka NuTaHus.

N3-3a BLICOKOK NAOTHOCTW Pacnono-
XEeHUs netaneil MOHTax nnaTtbl PEKOMeH-

OyeTCsi BLINONHATL B ONPeneneHHon no-
crnepoBaTenbHOCTU: CHavYana Ha nnare
ycTaHaBnuBaloT BCE NPOBONOYHbIE Nepe-
MbIYKH (OHM BbiNONHEHbI U3 TOHKOIo u30-
AWPOBAHHOIr 0 MOHTaXHOr0 NPOBOAA), 3a-
TeM MOHTUPYIOT NaCCUBHbIE U aKTUBHbIE



SNEMEHTbI, UMEIOLLME BbIBOAbL!, COEAN-
HEHHbie C OOBLWM NPOBOAOM, N TOMNbLKO
NOTOM OCTanbHble KOMMOHEHTLI.
Ha ¢otorpadum (puc. 5) NoKasaHo roto-
BOE YCTPOWCTBO.

B HeM NpUMEHEHbI NOCTOSHHLIE Pe3n-
cropbl MNT, C2-23, nogcTpoedHbie —
CN3-226. Konpencatopsl B uensx OHY,
¢dasoepaLlareneit n anddepeHumnansHbX
younurenen — metannobymaxHele, nne-
HONHbIE, METaMIONNEHO4YHbIE, HaNPUMED,
oTeuecTBeHHble u3 cepuin K71, K72, K73
(K73-9, K73-17 v np.) unm nMnNopTHbie
MKT. OkcupHble konpeHcatopel C117,

nopTHoie. HekoTopsle TpebGoBaHWs K NoL-
6opy aetanei n3noxXeHsl B NEPBOM Y4acTn
CTaTbk Mpy CNUCaHUKM COOTBETCTBYIOLLMX
y3N0B OCHOBHOIO TpakTa TpaHcuBepa,
a Takxe B TEKCTE ONMCaHMs NPUeMHUKa
[14], C KOTOPLIM @BTOP HACTOSTENLHO Pe-
KOMEH/lyeT O3HaKOMUTbCS.

Mukpocxemy FST3253 (Fairchild Semi-
conductor) MoxHO 3amenuTb Ha SBT3263
(Philips). Mwukpocxembel HCF4066 u
HCF4093 MOXHO 3aMEHUTHL aHANOMMHHBIMU
n3 cepmm CD4000 mim OTeHECTBEHHLIMU
K1561KT3 n K1561T/11 cOOTBETCTBEHHO.

KomMnnemeHTapHble napbl TPaH3ucTo-

ckapos Ha OY cpenHeln MOLLHOCTH, HO Kak
nokasan onuiT, U NPUMEHEHHOE PELIEHNE
obecneumBaeT  BbICOKOKAYECTBEHHYIO
M HaaeXHylo pabory.

TpaHauctopsl VT2, VT3, VT16 mMOXHO
3aMeHuTb nobbiMKM TpaH3ncTopamm K13
cepuin KN302, KN303, KMN307, umetotm-
MW HanpsxeHue oTceukn He OGonee
3,5 B 1 MakcuMmanbHbiid HavanbHbiA TOK
cTOKa.

MOLHOCTL pacCcemBaHns TPaH3nCTO-
pos VT5, VT6 onpegensieT makcnmanb-
Hbih KOMMYTUPYEMBIA TOK Harpy3ku.
C ykasaHHbIMM Ha CXeme TpaH3ncTopamm
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yTeukn, Hanpumep, K53-14 unm nmnopt-
Hbie TAaHTanoBbie, MMEILLIME CONPOTUB-
neHne yreskn He meHee 1 MOM, ocTane-
Hble — K50-35 nnu umnoptHebie. Bnokn-
POBONHBIE KOHAEHCATOPLI — Kepammnyec-
kme KM, K10-17 wnan aHanornyHbie nm-

VT14VT15) MOXHO 3aMEHWUTb COOTBETCT-
BEeHHO Napamn KT315, KT361 ¢ nobbimn
6YKBEHHbIMM VHAEKCAMN nan napamm
KC547, KC557 (Tesla). OnTumanbHbiM Ba-
PUaHTOM, C TOYKM 3peHus aBTopa, Gbino
661 BoiNOnHeHne anddpepeHLmanbHblX Ka-

3¢ dUUMEHTOM Nepenayn Toka 6onbLue
50) OONYCTMMbIA TOK Harpy3km
0,5 A. Ecnn TOK Harpy3kn He NpeBbllLaeT
0,25 A, MOXHO NMPUMEHUTbL TPaH3UCTOPbL!
KT208, KT209, KT502 ¢ nobbimn GykBeH-
HBLIMU MHAEKCaMK.
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Apoccenb L1 — craHpaptheiin AM-0,1
100 mklH.

HanaxvBaHne TpakTta HecsioXHo. lle-
peq nopaYei Ha NnaTy HanPSXeHWA NuTa-
HWS BHUMaTeNLHO NPOBEpLTE MOHTax. Ec-
num Bce caenaHo 6e3 ownbok u n3 ncnpas-
HLIX fleTaneil, OCHOBHas Nnarta 3anyckaeT-
ca cpagdy. Nocne noga4yn NUTaHUNA TOK NO-
TpebneHus B pexuMe npuema (B OTCyTCT-
Bue HanpsxeHus TTIA) ponxeH 6uiTk 6nn-
30k k 100 MA, a N3 avHaMKka OOMKEH
6biTb CNbILEH PaBHOMEPHLIN HErpoMKUi
wym. MNMonesHo NPoBepUTL PexvMbl pato-
Thl KackagoB NO NOCTOSHHOMY TOKY.
Ha Bbixoaax Bcex OY pOmKHO 66iTh HANPs-
xeHne, 6nnskoe k +4,5 B, a Ha BeIxOpax
NIOMNYECKUX NEMEHTOB W KJlo4eii —ypoB-
HW yNpaBAsionx HanpsXkeHu, cooTBeT-
CTBYyIOLWME NOrNKe paboThl 3TUX y3n0B.

MNepBLii 3Tan HaNaxvwBaHWs — YycTa-
HOBKa nopora cpabaTbiBaHUS CUCTEMBI

100

1000 10000 Ugy, MxB

APY. ins 3TOro ABUXOK NEepPeMeHHoro pe-
aucropa OR1 "TpomkocTe" Hago ycTaHo-
BUTbL B BEpPXHEE NO CXeMe NONoXeHue,
a ABUXKW nepemeHHoro peaucropa 0R2
“YcuneHne” n NoACTPOEYHOro peavucropa
R19 (cMm. puc. 2) — B neBoe NO cxeme
nonoxenwue. lNapannensHO BLIBOAAM Mia-
Tl X1 1 X2 nogxnio4aoT pe3ncTop conpo-
TvBneHnem 50 OMm, a K Bbixofly TpakTa
(BuiBOpaM X9 n X10) — gpyHaMuk vnm ro-
NOBHblEe TenedOHbl (MOXHO Takke noa-
KII04UTE ocumnnnorpag vnn MynsTUMETD
B PEXUME U3MEPEHUS NepeMeHHOro Ha-
npsxenus). MNopatot curHan ot MNMA. MNe-
pemellan ABUXOK NOACTPOEYHOT O pe3vc-
Topa R19, Hapno HaTM nonoxehwue,
NPU KOTOPOM LIYM Ha4YHeT YMEeHbLLIATLCS.
OT 3T0ro NoNoXeHUs ABUXOK NepemelLia-
10T HEMHOro B O6GpaTHOM HanpaBneHUW.
310 1 6ypeT onTuManebHas HacTpPowka no-
pora cpabaTtbiBaHus APY. Ha puc. 6 npu-

BefeH rpacduk, URMIOCTPUPYIOLWWIA paboTty
APY, — 3aBUCUMOCTb HaNPS>XXEHUS Ha Bbi-
xope YHY ot HanpsxeHns Ha Bxoge ONdD
aBTOPCKOro aK3emMnnsipa TpaHcueepa.

HanaxvBaHve nepepatowlero tpakta
BLINONHSAIOT B ABa 3Tana. Moaknio4mB oc-
uuvnnorpad vunn MynsTUMETP (B pexume
N3MEPEHNS NEPEMEHHOr0 HanpPsXeHVs)
K OTpyLUaTenbHOMY BoIBOAY OOAHOIO U3 OK-
cnpHbeIX KoHgeHcatopos (C117, C120,
C126 vnn C131), 3aMbIKalOT KOHTaKThl
nnatel X13 ¢ X14 (HaxaTve Ha Tenerpacg-
HBIV KI04) 1 nepesoanT TIT B pexvM ne-
pepa4n tenerpacdpHOro curnana. roacr-
poeyHbIM peanctopom R129 BeicTaBnsior
YPOBEHL MOOYRUPYIOWEro curHana —
1,7 B. B puHamMnke [OMKEH OTYETNMBO
NPOCNYWWBATLCA CUTHAN CaMOKOHTPONS.
3arem, NogKIIoYNB MUKPOGOH, 3aMBbIKaIOT
KOHTaKThl X15 ¢ X16 (HaxaTuve Ha neaans).
MNMpoun3Hocs nepen, MUKPOGHOHOM rpoOMKoe
“aaa....", NOACTPOEYHLIM PEe3NCTOPOM
R140 ycraHaBnnBaioT ypoBeHb MOOYNMpYy-
towero curHana 1,1 B. Ha atom npeaga-
puTeneHas HaCcTPoOiika nepegalowero
TpakTa 3aKkoH4YeHa.

OKOH4YaTeNnbHO BLICTABNATL YPOBHU
MOAYRSUMY cnegyeT, NPoCnyunBas CBOM
CUrHan Ha KOHTPOJILHOM NPUEMHUKE.
3peck yMECTHO HaNOMHUTL, YTO B TPaH-
cvBepax € TPagULMNOHHBIM (PURLTPOBLIM
cnocoboM ¢pOPMUPOBaAHUA OLHOMONOC-
HOrO CUrHana nocne MooynsaTopa cTouT
Y3KONONOCHLIN pURLTP, a¢hpeKTUBHO NO-
DAaBNKIOWNA BCE BHENONOCHLIE M3ny4e-
HWS, B TOM Y1CIie U Napa3vTHLIe NPoAYyK-
Th Npeobpa3oBaHus, BO3HVKAIOWME U3-
3a neperpyaku mopynsitopa. B TNf ne-
perpyaka MopoynaTopa NPUBOAVT K HEAO-
NycTUMOMY PacLUMpeHNIo CnekTpa uany-
YeHUs nepeparyvka, NpuyYeM B npepene
(npn  o4YeHe 6onblNMX Neperpyskax)
CNeKTp OrpaHN4eH TONLKO ANana3oHHBLIM
nonocoBbiM GuUNLTpoM. MHbIMKM cnoBa-
MW, HenpaeunbHO BLIGPaHHBLIM YPOBEHB
MOAYNNPYIOLLIEro CUrHana MoXeT pocra-
BUTb HEMANO HENPURTHOCTEN coceasm
no puanasoHy. lNo3ToMy Ans OKOH4a-
TenbHOW YCTAaHOBKN YPOBHEN MOLYyRUpy-
IOWNUX CUFHANOB PeKOMeHayeTcsa crnefy-
IOWKWA MeTof,. YCTaHOBUTE B KOHTPORb-
HOM NPUEMHNKEe MakCUMaNbHO Y3KYIO No-
nOCy NpuemMa N HacTPOWTe ero HEMHOro
BbILLE WAN HUXe 4acToTh pabotw TIM.
YBennyunBas ypoBeHr MOOYNSLUKN NOACT-
poevHsiM peanctopom R129 (R140), Ha-
XOOUM NONOXEHNE, NPU KOTOPOM HaqHyT
NOSBNATLCA NPU3HAKU "cNneTTepoB”,
N OT 3TOr0 NONOXEHUs Hago nepemec-
TUTb OBUXOK HEMHOINO B O06paTHOM Ha-
npasneHvn. 310 N BypeT onTUManbHas
HacTpoka.

Ecnn npy ucnbiTaHusax ¢ KOHKPETHLIM
MWKPOGOHOM BaM NOKAXETCH, Y4TO ycune-
Hue MYO upe3MepHO, ero MOXHO nerko
CKOPPEKTUPOBaTb, YBENIMYMB HOMWUHAnN
peauctopa R162. AsTop nocrne wucnwita-
HUiA 3Toro MYO npyuien K BLIBOLY, YTO Bbi-
6paHHOe ycuneHne ONTUMBABHO, Tak Kak
no3sonseT paboraTb CO MHOMVMKM TMNAMKN
MUKPOGOHOB 6€3 [ONONHUTENRLHOW NOL-
CTporiku. Tpy xenaHMM MOXHO BBECTU
onepaTVBHYIO PErynupoBKY  YPOBHS
"knmnnuposaHus” B npeaenax 0...30 pb,
ONA 4ero nocnenoBaTtenbHo C Pe3ncTo-
pom R162 crepyeT BKIIOHUTL NepeMeH-
HbIA pe3ncTop HomMuHanoMm 1...2,2 kOm
(>xenaTenbHO C nOrapudpMUYeCcKon xapak-
TepucTukoi). Ocb NepeMeHHOro peaunc-
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TOpa MOXHO BbIBECTU Ha NEPEOHIoio na-
HENb TPaHCUBEPA.

Cxema BXOOHbIX ueneit MUKPOGMOHHO-
ro ycunutensi nossonsiet npu Heobxoom-
MOCTU NEerko npou3BOAUTb [OBONLHO
mbkyto koppekumio A4X 1 BapbnpoBaThb
npeabicKaxeHusl, 4To moxeT notpebo-
BaTLCH MNPU ONTMMU3aLUNK KasecTsa ¢Gop-
MUPYEMOrO 3ByKa B 3aBUCUMOCTU OT Xa-
PakTEPUCTMK KOHKPETHOrO MUKPOGdOHA
v TemBpa ronoca oneparopa. Hanpumep,
APU HUSKOM FNYXOM FONOCE MOXHO ycTa-
HOBUTL pe3ucrtop R162 ¢ HOMUHANoM
6.8 OM 1 koHgencatop C132 emkoCTbiO
22 Mr®, 4TO 0BEeCcnednT AONONHUTENbHLIN
NOObEM 3BYKOBbLIX 4acTOT NPUMEPHO
¢ wactotbl 1000 Nu. A ecnn Npu 3TOM yC-
TaHoBUTL koHaeHcatop C129 emkocTbio
0.047 mMx®. KOTOPLIY BMECTE C PE3NCTO-
pom R163 conpotuenexvem 1 kOm obpa-
3yer ®HY c uacroroit cpesa 3 xlu, —
pesynbrupyiowian A4X BxogHOM Lenu no-
NYSUT 32METHO BHIPAXEHHYIO PE30OHaHC-
Hylo ¢GOPMY C NUKOM Ha 4acToTax
2.5...2,7 k'y, 4TO NONOXUTENBHO CKaxeT-
c9 Ha pa3bopyMBOCTU CUrHana.

Xouvy obpatvtb BHMMaHWE Konner Ha
O4EHb BaXXHbIi MOMEHT, Ha KOTOPOM 1 CaMm
CNOTKHYNCS NpU NEPBLIX UCNbITAHUSX.
3¢ dexkTMBHOCTL UNK, ECAN YTrOAHO, Kave-
cTB0 pabotel Takoro MYO, coctosiero n3
osyx (uHorga u 6onee) nocneposarens-
HbIX OFPaHUsMTENEr, O4EeHb CUNLHO 3aBU-
CUT OT CTENeHn (KeCTKOCTH) OrpaHmnyeHns
nepeoro 1 COMPsIXEHUs YPOBHEN OrpaHn-
4YEeHUs NepBOro U BTOPOro OorpaHuyute-
newn. MNpuydemMm, HeM CunNbHEe orpaHnunsa-
eM curnan, tem 6onblue nposesnaeTcs ad-
dexr Ha3oBOro NoAasBNeHUs rapMOHUK.
370 XOPOLLO NOATBEPXOAETCH pesynbra-
TaMu aKcnepumMeHToB. Tpn orpaHryeHnn
curdana oo 30...40 ab yposeHb HenUHER-
HbIX MCKaxeHMi Ha sacToTax 500...900 'y,
nPaKTUHECKU OAMH M1 TOT Xe U He NPEBbI-
waer 8,5 %. Jlydwme pesynstartsl nonyya-

10TCS1, eCN1 YPOBEHb BTOPOrO OrpaHnyun-
Tens paeen 0,5...0,7 oT ypoBHSI NEPBOTO,
NO3TOMy aBTOpP NPUMEHUN BO BTOPOM au-
oabl KA514A. Bnonne gonyctuma ux 3a-
meHa Ha K522, 1N4148. amepenns no-
Kasanu, 4TO HEeNMHENHbLIE NCKaXeHUs BO3~
pocam po 11..12 %, HO CurHan 3ByuuT
BNONHE NPUANYHO.

Ha puc. 7 npveeneHa cxema pacnpe-
neneHns ko3 PpUUMEHTOB nepeaayun, am-
arpamma NOKaCKaAHbIX YPOBHEN curHa-
NoB NPUEMHOrO U NEPEAAIOLLIENO KaHanoB.,
KOTOPasi NTOMOXET NyHLLE NOHATL NPUHLIAN
paboTbl Tpakta 1 npu HeobxoammoCcTK
TwarensHee ero HaCTpoUTb.

B 3axnmoueHne BEPHEMCS K CTPYKTYP-
HO CXeMe TpaHcuBepa npsiMoro npeot-
pasosaHusi, NPUBEAEHHON Ha puc. 1 B
nepBon 4acTn crtarbu. TpaHcueep COCTO-
UT M3 NSTU KOHCTPYKTUBHO 3aKOHYEHHbIX
y3noB. Ysen Y1 sxiiouaer B cebs yeTbipe
omariasoHHbix OHY, nepexnovaemMbix C
NOMOLLBIO PENe, 1 LUMPOKONONOCHLIA yeu-
NUTENb MOLLHOCTU, B KA4eCTBE KOTOPOro
MOXHO NPUMEHUTL NI0OYI0 U3BECTHYIO
KOHCTPYKLMIO, ONUCAHHYIO B paanoniobu-
TenbCcKoi nuteparype, Hanpumep B [15].
Yzen Y3 comepXuT OTKJIIoYaeMbil AByX-
3BEHHBIN aTTenaTop (38eHbA € ocnabne-
Huem —-10 n —-20 ab) v YeThipe TPEXKOH-
TYPHBIX AMAnasoHHbIX NONOCOBLIX (BUNLT-
pa. MNpux onpeaeneHHoONn KOMMyTauunmn 3ee-
HbEB aTTEHIATOPa MOXHO NONYHYUTL TPU
yposHsi ocnabnenus curqana (10, -20,
-30 nB) 1 Tem cambiM ONTUMANbLHO corna-
coBaTb AUHAMUYECKUIA INanasoH Npuem-
Horo TpakTta TIIM ¢ peanbHbIMU YPOBHSIMA
BXOAHbLIX aHTEHHBLIX CUrHanoB. 31O Nones-
HO NPY NCNONB30BaHUN NONHOPA3MEPHbIX
aHTeHH. AN® MoryT ObiTb MOBON KOHCT-
PYyKUMM C BXOOHBIM W BbIXOAHLIM CONPO-
TueneHuamu 50 Om.

B coctase y3na Y4 — rerepoaviH,
Ha OCHOBE OQHOrO He NepexkniHaeMoro
reHepartopa Ha 4acTtoTbt 56...64 My, ne-

pectpansaemoro ¢ nomoupio KMNE nnu
BapuiKana, 1 ynpassisieMblil fenuTent Hac-
TOTbl € NEepeMeHHbIM KO3GhPMUNEHTOM
nenenns 1-2-4-8. Lindposoi oTcHeT Hac-
TOTHl retTepoAmHa 1 NOAAEPXKY ee cra-
61nbHOCTY C NOMOLLLIO Umdposon AlH
obecneumsaeT y3en Y2, BbINONHEHHbIA Ha
ocHoBe UMdpPOoBOY LWKanbl "MakeeBckas”™
[15], KOTOpyIO MOXHO NpuobpecTn BO
MHOMMX pernoHax Ykpavtbl u Poccun. Kak
BapuaHT, AN CaMOCTONTENBHOMO W3ro-
TOBNEHUSI MOXHO NPenoXuTb XOPOLIO
3apekomeHaoBasllyto cebs paspabotky
A. Oenucoea [16].

Xouy BbIpasnTh OrpoMHyto 6naropap-
nocts Wropioo Tpeauty (RZ3DOH),
B KpaTHalluue CPOKM NOBTOPUBLLIEMY MO
CXeMe U 4YepTexam asBTopa OCHOBHYIO
nnaty u noctpouswiemy Ha ee Oase
TpexAnanasoHHblii TpaHcueep. Havnhasn
¢ ¢pespansa 2006 r. RZ3DOH, meHee HeM
3a Mecsiy, nposen nonHomacturabHble
vcneitanus TMNN B auanasoHe 160 m
(6onee 1000 cesize#i nNO4TU CO BCEMU
patioHamn), yaensis ocoboe BHUMaHUe
OUEHKe KOpPpPEecnoHaeHTamMu kavecTsa
curHana. HemMHOro nos3xe aHanornyHble
pesynsTaTthl 66Ny NOAYHEHBbI 1 B Anana-
30He 40 M. TTpakTU4ECKU eXegHEeBHO No-
cne 20.00 RZ3DOH mMOxHO ycnbillatb
B AnanasoHe 40 m n ybeanTtses B BLICO-
KoM kayecTee paboTtbl TMM.

NUTEPATYPA

15. A6pamos B. (UX5PS), TenexHun-
xoB C. (RV3YF). KOPOTKOBOMHOBbLIA TpaHCK-
gep "Apyx6a-M". — <http://www.cqgham.ru/
druzba-m.htm>.

16. Aenncos A. Lindposas Lwkana-4actoto-
Mep ¢ KK MHAMKaTopoM 1 aBTONOACTPONKON Hac-
ToTbi. — <http://ra3rbe.qrz.ru/scalafc.htm>.

Pepnaxtop — C. Hekpacos, rpagwka — K. AHzpees,

¢oT0 — asTopa
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TpexaneMeHTHafa aHTeHHa

Ha Avana3oH 2 meTpa
JNleonnn MAHKPALLIMH (UASYS), r. BapHayn

Onwcusaemaﬂ B CTaTb€ aHTEHHa,
HECMOTPS Ha AOBONLHO CKPOM-
Hble pa3Mepbl, UMEET Xopowue xa-
paxkTepucTukn, ee 0COBEHHOCTb —
WMPOXONOSIOCHOCTL, OBycnosneHHas
CUJIbHOM CBA3bIO MEXAY 3NEMEHTAMMU.

Peqrexmop  hE

Bubpamop
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Aupexmop

Puc. 1
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"Haboyxu”. Ha puc. 2 npuBeneH ac-
ku3 ee Bubparopa (B AByx Bupax),
Ha puc. 3 — pednexTopa, a Ha
puc. 4 — pupekTopa.

Mepen Ha4anoMm KOHCTPYMPOBaHUS
"B xenese” aHTeHHa Gbina npomMoAe-

KanbHOWM MJNOCKOCTSAX rokasaHa Ha
puc. 5.

Ko3adpPpUUMeHT yCUNEHUS aHTEHHbI
B npepenax mobutenbckoro gmanaso-
Ha 2 meTpa — okono 14 agb un npaktu-
4YEeCKM He 3aBUCUT OT YacToThi. Coot-
HoweHne front/back — okono 16 pb
n namensietrcs ot 14,7 pb Ha yacTote
144,0 My po 17,3 npb Ha uvacToTe
146,0 My, (3TO OTpaxeHo u Ha rpa-
¢huKe guarpamMmbl HarnpasfIEHHOCTN).

padpuk nameHenns KCB B npepe-
nax MobuTenbCcKoro Avanasona 2 me-
Tpa npuBefeH Ha puc. 6.

3nemMeHTbl aHTEHHbI N3rOTOBJIEHbI

Puc. 3

nvpoBaHa B
nporpamMmme
MMANA. [aH-
HbI€, MOJy4EeH-
Hbi€ NpY MoAe-
NNPOBAHUKN, U
pe3ynbTaTh
N3MEPEHNH C
Ncnonb3oBa-
Huem npubo-
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N3 anioMMHMEBOro NpoBoAa Anamer-
pom 5 mm (ANB 1x16 6e3 uzonauun).
CoeAuHeHUs NPOBOAOB BbLIMOJIHEHDI
namKkon, Ux KOHubl MpeaBapuTenbHO
cpesaHbl Ha NONOBUMHY Anamerpa
n cnerka oTéuTbl MONOTKOM.

Yaen KpenneHus Bubpartopa
(pyc. 7 n 8) BHINONHSAIOT N3 OpraHn-
4ecKoro cTexknla unu TexkcTonmTa.
Ha Hero ycTaHaBnuBalOT AONOJSHU-

)
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Puc. 2

O6wuin BUAO, aHTEHHbBI NOKa3aH Ha
puc. 1. Bce ee anemMeHTb BbiNOJSIHE-
Hbi B Buae "OBOWMHOW AeNnbThl” unm

172

Puc.

poB ¢umpmbl MRJ nonHocTLIO coBna-
nn. lvarpamma HanpaBNeHHOCTU aH-
TEHHbl B FOPU3OHTaNbHOW U BEPTU-

A

1\

N

/ & °
NS

TENbHbIA KYCOK NnacTuka ¢ oTBEpPCTU-
€M N XOMYTOM AN KPENNIEHUS Ha He-
cyiyyio Tpasepcy ("bym”").



Pacnopra

!
¢
Puc. 7
Puc. 8
Puc. 5
KCB
Lupexmop
11
1.0
%40 1445 1450 145,5 F My
Puc. 6 Puc.9 PeQrexmop

Kpennenna pednextopa n gUPEKTo-
pa OOMHaKOBbI. VIX KpENAT mexay ABy-
MA KYCKaMW NNacTuKa, B KOTOPbIX cae-
naubl Kanaeky B popme 6ykeol "H™ rmy-

_Pacnopra

6MHOM B OAHY TPETHL AMaMeTpa NMpoBoO-

03, N3 KOTOPOTro 3NEMEHTHI CAENaHb.
Ana yBENUYEHUA XECTKOCTU aH-

TEHHbl HEOBXOOAUMO YCTaHOBUTL pac-

/

U

NOPKK MEXAY 3NeMeHTaMm, Kak noka-
3aHO0 Ha puc. 9 (BUg CBEPXY).

Pegaxtop — A. MHpioLeHKo,
rpa¢pmxa — 10. AHapees, ¢poTo — 88TOpG

CopeBHOBaHUs

"MONOAEXKHBIe CTAPTR~

371 copeBHOBaHMA NponayT ¢ 9 a0 15 UTC 21 aAxBa-
pA 2007 r- va scex KB 1 YKB ananasoHax. 3a4eTHOE Bpa-
MA (YKa3bLIBaIOT B OT4ETax) — miobbie HeTsipa 4aca He-
NpepsBHOR PpaboTel NO BLIGOPY YHBCTHUKA, HO OTHET HB-
[0 NPpeaoCTaBuTb 33 BCE PaaMOCBA3M, NPOBEAEHHHE B
COpPaBHOBAHMAX.

Buas pabote:: PHONE {SSB, AM, FM), CW, DIGITAL
(BPSK31, RTTY u apyrue). Pabores PHONE 1 CW, pexo-
MEHAYeTCA BO3AEPXUBATLCA OT MCMOMb3oBawnA DX-
y4acTxoB, a DIGITAL — npuaepxmBaTbCa 4acTOTHOrO
PacnMcaHnA ANA 3Tux BUN08. UCnosb3oBaHne DX-xnac-
Tepos ONOBELLEHUA PA3PALLEHO.

3auetHbie Noarpynne: SOMB JR (oauH oneparop —
BCE OManasoHs — Monoaexs), MOST JR {Heckonbko

oneparopoB — BCE AMANa3oHel — OAMH NepefarimK —
Monogexs), SWLJR (Habmogarenm — Monoaexs), SOMB
{oavH onepaTop — BCe ANana3oHb — B3POCHLIE), MOST
{HECKONbKO ONEepPaTopoB — BCE AMANA30HL — OAWH Ne-
pepatimk — B3pocnbie), SWL (nabniogarenn — B3poc-
nuie). MonogexHoi (JR) cuMTaeTca paamoCTaHumA, Bce
onepaTopb! KOTOPOiA poavnuct B 1989 1. unm noagHee.

O6WMit BLIBOB ANA MONOAEXHLIX PAANOCTAHLMA:
"BceM, paboTaeT MOMOAEXHAA PaAMOCTaHUMS. ..", 8 NpU
pabore CW nnm DIGITAL nepeaaeTca Bui3oB Buaa "CQ
DE JR RK3DZD RK3DZD PSE K".

MONOAEXHLIM PALUOCTAHLMAM B 3a4eT UayT BCE pa-
JIMOCBA3M, & OCTANBHBLIM Y4acTHUKam — Tonbko QSO ¢
MOMNOAEXHBIMM paanoCcTaHUMAMK, Habnwogarenam 3a-
CYMTLIBAIOTCA TOMLKO HabnioaeHna 3a paboToi MONo-
EXHBIX pagnocTaxumit. MOBTOPHLIE paanOCBA3KN paspe-
LIEHB! HA Pa3HbIX AMBINA30HAX, & HA OAHOM ONaNa3oHe —
Pa3HbLIMU BUAaMM paboThbi.

KOHTpOnbHbie HOMepa COCTORT ua RS(T), MMEHN K
QTH. DneparTopsbi MONOAEXHLIX PAANOCTAHLMIA, KpOMe
3T0ro, AOMKHL coOBLLATL CBOW BoapacT. Npwm pabote CW
wnm DIGITAL nepegaercs ¢pa3a Buaa “MY AGE IS <Bo3-
pacT>". Y paguocTaHumii C HECKOIBKMMK OnepaTopamMu
KaXAbiid 4neH KOMaHab NepeaaeT CBOM MMA U BO3PacT.

3a KaxayKw PaAvoCBA3b C MOMOAEXHOR paavo-
CTaHLMe HaYMCARAIOT 5 OYKOB, € OCTaNbHBIMM Y4ACTHH-
kamm — 1 ouxo. Habnogareny nony+aoT 1 0uko 3a oa-
HOCTOPOHHEE HabMoaeHue (NPUHATE! 06a NOBLIBHLIX W
OMH KOHTPOMbHLIA HOMEP) U 3 O4Ka — 33 ABYCTOPOH-
Hee, MHOXMTEeneh B 3TMX COPEBHOBAHMAX HET. OKOHua-
TeNbHbIN PEIYNLTAT NONYHAKOT COXEHUEM OYKOB 32 BCE
PaAnOCBASK.

OTyeThl XeNnBTeNLHO NPeACTaBNATL B 3NeKTPOHHOM
Buae n B ¢popmbTe Cabrillo ¢ 0bA3aTeNbHLIM yKazaHuem
BO3PACcTa KAKAOr0 U3 oneparopos. OTHeTH, BbIChNae-
Mbie OBLIMHOM NONTOMR, XENATeNbHO NOArOTOBMTL B 3NeK-
TPOHHOM BuAe W NpMCNarb Ha AMckeTe uim CD (npuno-
XMB pacre4arky 3anvcamHoix Gainos). Anpec Ans anex-
TPOHHBIX OT4ETOB — <contest@radio.ru>, ana Gymax-
Hbix — 107045, Poccus, r. Mockea, Cenusepctos
nep., 10, XXypsan "Paauno”, "MONOAeXHbEe CTAPTH ™.
KpaiiHmit CpoK BbiCHUIKM OTHeTOB — 20 despann 2007 1.

Bce MONoAexHbie paamocTeHUMM, NpoBeawmMe He
Meree 20 pagyMoCBA3ER M NPMCNABLLKME OTHETH!, Nonyyar
KOHTECT-AMNNOMb! XypHana "Paano”. Tacxe umm GyayT
OTMBYEHB! IOHBIE YYACTHMKM, NMOKa3aBLUMe NyHLLMe pa-
3YNbTBTH! B BUAAX paGoTel (HE32BUCHMO OT MECTA, 3aHA-
TOro B o6WEeM 3a4€eTe).
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KopoTtkoBonHosbin TNP

€TepPOAVHHLIA UHAWKATOp pe30HaHca

(TUP) YacTO MCNOML3YIOT NPYU Hana-
XNBAHUN aHTEHHO-(PUAEPHOrO XO3ANCT-
Ba MOOUTENbCKOW paguocTaHuMW, no-
CKOJIBKY OH MO3BONSIET ONnpeaensite pe-
30HAHCHBIE YACTOTHl HE TOJILKO LIENEwn,
COCTOAILLUX M3 COCPEAOTOHEHHbIX 3ne-

npeacraensieT co60i 06LIKHOBEHHbIN re-
HepaTop, konebarenbHbili KOHTYp KOTO-
pOro TémM ujiv UHLIM CNOCO6OM CBA3LIBA-
10T ¢ n3mepsiemoii Leneto. MNpu cosnaae-
HUK 4acTOThl TP 1 pe30HaHCHON 4acTo-
Thi U3MEPAEMOI LIENU HacTb 3HEPIUUN U3
kone6arenbHoro koHTypa I'MP oTénpaer-

MEHTOB  (KonebaTenbHbii  KOHTYp), €S 3TOW LEeNbiO, NTO MPUBOAMT K U3MEHe-
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Puc. 2

HO M HEKOTOPbLIE XapakTEPUCTUKM LIENewn
C pacnpefieneHHbiMM NapamMeTpamu
{(co6cTBEHHO aHTeHHa w ¢uaep). FTUP

HWIO pexuma paboTb rereparopa. 3710
permcTpupyeT MHAUKaTopHbI npubop
P (06bMHO, MUKPOAMNEPMETP).

Puc. 3

B namMnoBbix NP 06bivHO U3MBPAN
TOK ynpaensitouieiri ceTkm — npu cosna-
[EeHWM HAaCTOT OH HECKOJIbKO yMeHbLuast-
cs. Mo 31O NPUYMHE B UHOCTPAHHOW Jn-
Teparype NP Ha3wBaior GDO (Grid-Dip-
Oscillator — reHepaTop ¢ NPoOBaiioM TOKa
ceTky). HasBaHme 3TO COXpaHMIOCb 3a
3TUM KNAacCoOM U3MEepUTENbHbIX Npubo-
POB A0 CUX NOP, XOTSl YX€ NPUMEPHO
noneeka MNP CTpoAT He Ha nlaMnax, a Ha
NOJlYNPOBOAHUKOBLIX Npubopax.

B TP mMOXHO UCNOJIL30BaTL reHepa-
TOP, BLINONHEHHLIA NO NPAKTUHECKU JiO-
6oii cxeme, BLIGOp ee onpenennerca
npeanoYTeHUAMU papvomobutens,
UMEIOWENCA 3NeMeHTHON 6330 1 T. N.
PerncTpaumio coBnagerus vacrors FNP
M pPE30HAHCHON 4acTOTbl MCCneayemoin
uenu 06bLIMHO NPOU3BOAAT, U3mepas BY
HanpsXeHWe Ha KonebaresibHOM KOHTY-
pe NP — npu “x coBNageHUn OHO He-
CKOJIbKO YMEHBLLLAETCA

WUcnaHckuii papuomobutens Jlynuc
Canuec Mepec (EA4NH) paspabortan
TP, B KOTOPOM B Ka4ecTs€ aKTUBHOIO
NPUMEHEH 3NEMEHT, COCTOAWMA U3 no-
nesoro v 6uUNONAPHOro TPaH3WMCTOPOB
(Luis Sanchez Perez, "Dipmeter”,
Radioaficianados, 2006, Abril, p. 12—
17). AKTUBHbIA 31€MEHT, COCTOSILLMA U3
ABYX NOJIeBbIX TPAH3UCTOPOB C yrnpaBna-
OUMMK p-I1 NepexogamMu U C pasHon
NPOBOAUMOCTBLIO KaHaNOB, WU3BECTHLIA
nopn, Ha3BaHveM "nambpa-guon”, naBHO
WUCNONbL3YEeTCs B paavonobuTensckmx
KOHCTpyKuusix. Ero npymerenme Ha KB
auanasoHax u, Tem 6onee, Ha YKB orpa-
HW4YUBAET OTCYTCTBUE BLICOKOHACTOTHLIX
nonNeBbIX TPAH3UCTOPOB C pP-N NEepexo-
nOM ¥ KaHanom p-tuna. EA4ANH 3amennn
3TOT NONEBOI TPaH3UCTOP BbICOKOYAC-
TOTHBIM OMNONAPHBLIM TPaH3UCTOPOM
CTpYKTypbl p-n-p. B pesynerate nony-
YUNICA aKTUBHbLIA 3NEMEHT, KOTOpbIi
MMEET XapakTepuCTHKy, 6NIM3KYIO K TOR,
410 y "nambpaa-amona”, a cobpaHHbIA Ha
€ro OCHOBE MeHepaTop yCToMunMBeo pabo-
Tan Ha vacrotax 100 Mly v Boilwe.

DoctouHcTBO TUP Ha "nambpa-pno-
ne” CoOCTOMT B TOM, 4TO ynpoLiaercs
KOHCTPYKLUUSI T€éHeparopa — He Haao,
B 4AaCTHOCTW, AienaTb OTBOAbI HA CMEH-
HbIX KaTyLLKaX.

Cxema M'MP koHcTpyKumm EA4NH npu-
BeneHa Ha puc. 1. KonebarenbHbiiA KOH-



Typ 06pa3oBaH CMEHHBLIMW KaTyllkamm
L1 n sapukanom VD1. Pabouyio 4actoTty
reHepatopa YCTAaHaBNMBAIOT NepemMeH-
HbiM pe3ancTopom R15, perynupylomm
HanpaxeHve Ha Bapukane. K KOHTypy
NOAKNIOYEHbl aKTUBRbIA 3nemeHT (TpaH-
aucTopbt VT1 1 VT2) 1 8bICOKOYACTOT-
HBIl BONBTMETP Ha AmMoanax vD2 n VD3.
Ha Tpanauctope VT4 cobpan ycunutesns
nocTosHHOro Toka. Pexnm paboTel 3T10-
ro TPaHauCcTopa PErynmpyiloT nepemeH-
HbIM peancTopom R14. McxonHo ero ye-
TaHaBNMBAIOT TakuMm, 4ToObl CTpenka
munnmamnepmeTpa P1 6bina oTknoxexa
NOYTU HA BCIO LLKany. NameHeHne pexu-
ma moxeT noTpefosaTbCsi Npu CMmeHe
paboyero auanasoHa NP.

Kackag va TpaHsucTope VI3 — wncto-
xosbii nosToputens. K pasbemy XW1
MOXHO NOAKMONATH BHELLHWE U3MepW-
TenbHblie NpUbopbl, HanprMep, undposon
yacTtoTomep (ns TouHoro otcueTa pabo-
yeit yacToTbl) nnm nameputens KCB (TP
NOCAYXMNT UCTOYHUKOM BY HanpsixeHust).

Bonblias 4acTb aetanen F'NP paame-
WweHa Ha nevaTHOW nnate pasmepammn
87,5x79 mm  (puc. 2). Tpawancropbt
BF245 moxHo 3amenuTb Ha KM303E,
TpaHauctop BF324 — KT3107 (6ykseH-
HbIli MHAaEeKC — niobor), TpaH3ucTop
BC549 — Ha KT3102 (6YKBEHHbLIN MH-
nexc — no6oit). Auopsr Lotkn BAR10
MOXHO 3amMeHuUTb B A3aHHOM cryyae Ha
repmaHvessie Tna 118 u um nopobkxbie.

3amena eapukana VD1 3asucut OT
Toro, kakoe TpebyeTcs nepekpbiThe
8 npenenax opgHoro paoyero guanaso-
Ha (0OQHOWN CMEHHOW KaTyLLIKW UHAYKTUB-
HoCTW). NCNoNb30BaHHbIA aBTOPOM Ba-
pvikan o6ecneunsan NepecTponKy ToNb-
Ko B npeaenax nobnTensckux ananaso-
HOB, 4TO HE BCEraa npuemnemMo nNpu Ha-
CTpOike aHTEHH U1  annapaTtypbl.
Mpu cpasHWTENbHO HEBOMBLILOM Kanps-
XEHUN NUTaHus (B JaHHOM cry4yae —
9 B) C BapMKanom B Ka4ecTse 3nemMexTa
HacTpoWku AoBUTLCH 3amMeTHOro nepe-
KpPbITWA N0 HACTOTE TPYAHO, NO3TOMY €ro
uenecoo6pas3Ho 3amMeHnTb KOHZeHCaTo-
POM NepemMeHHOM emMKOCTU. ABTOp peko-
MeHayeT Takylo 3aMeHy 1M COBeTyeT 1c-
NoNb30BaTh KOHAEHCATOP C MAaKCUMasb-
HoM emkocTbio 100...150 n®.

Ons pasbema X1 asTop MCNosnb30Ban
ctanpapTHyio napy — Cr-5 n CLU-5.
Ha peTtanu, oBpasyolme CoBCTBEHHO
pa3LemMHyio YacTe sunkn CLU-5, Bmec-
TO CTaHAAPTHLIX NNACTUKOBLIX KOPNYCOB
HaaesalT OTpe3kKU NNAacTUKOBLIX TPY-
60K C BHYTPEHHUM AnamMeTpom 12 MM
M BHELHUM guameTpom okono 16 mMm.
Ha a1 Tpybku (Mx anvHa — Npumepxo
50 mM) HAMaTLIBAIOT KOHTYpHble Ka-
TyWwKN MHAyKTMBHOCTW. Opoccenb L2
vMeeT MHAYKTUBHOCTb 200 MkIH (He-
KPUTUYHO).

TOK NONHOMO OTKNOHEHUS MUNNAM-
nepmetpa P1 moxeT 6bitb 1 MA nan
MeHblue. ABTOp NpMMEHUN UHavKaTop
ypoBHS OT 6biTosOlW annapatypsi. [lo-
CKONbKy 3TOT MHAMKATOp UCNONb3YIOT
TONbKO ANs perncTpaummn $akra ymeHb-
wennsa yposHs BY Hanpsixewus, Hann-
yuve rpafyvpoBaHHON Lkansl He 06s13a-
TenbHO.

BuewHnit sua npubopa naobpaxeH
Ha puc. 3.

PenaxTop — C. Hexpacos, rpaguxa — I0. Anapees

KB aHTeHHa

9Ta aHTeHHa 6bina paspaboraHa ame-
PUKAHCKUM KOPOTKOBOJIHOBMKOM Ho-
Hom Puuapaconom (KEBMHE) ans KB co-
pesHosaHuit “Tlonesoi peHb”, HO ee, KO-
HEYHO, MOXHO MCNONL308aTh U B CTALNO-
HapHbix ycnosusix (Dan Richardson, "A 20
and 40 meter vertical on “autopilot”. —
QST, 2005, September, p. 28—30).

3a ocHosy Obina B3sTa ABYXANanNasoH-
Has KB aHTeHHa, KOTOpYyl0 Npennoxun
korga-To W7ZOI (pmce. 1,a). Beptukans-
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HbIA  un3nyL€atens AMHOW NPUMEPHO
10 MeTpos Ha avanasone 40 MeTpoB pa-
HoTaeT kak ob6biHbI GP. BY curkan c ko-
akcnanbkoro kabens nopaeTcs Ha Hero
yepes koHTaKTht (K1.1 1 K1.2) Boicoko4ac-
ToTHOrO pene. OBmoOTKa pene 1 uenu yn-
PaBNeHVsi UM Ha PUCYHKE HE MOKa3aHbl.
Ha awanazone 20 MeTpoB uanyyartens 6y-
neT umeTb gyivHy, 6nn3kyio K nNonosvHe
AnvHbl BONHBL. Ero BxopHoe conpoTtuene-
HUWe Ha 3Tom auanasore Bynet npumepHo
1000 OM, 1 ons cornacoBaHus C KOakCu-
anbHbiv GUOEPOM C BONHOBbIM CONPOTUB-
nernem 50 Om KOHTAKTBI pene noaxkioya-
10T M-06pazHyto LC-uens.

OuesnaHbLIA HEAOCTATOK 3TOW AHTEH-

Hbl — HEOBxoaMMOCTL, NomMumo duaepa,
| NPOKNAABIBATL K aHTEHHE eLle 1 Lenb yn-
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AByxanana3oHHas BepTukanbHas

paBnenvisi pene, nepexnoyaiollero ava-
Na30Kbl, N OTCNEXMBATL B Npouecce pabo-
Toi B 3Upe ero cocTosHne (BkNoYeH Tpe-
Byembiin ananasonr). Jlob6asneHne BTOPOro
NoACTPOeuHOoro koHspexcaropa (puc. 1,6)
NO3BOSIAET OTKA3aTLCH OT 3TOro pene.
MpuruMn "aBTOMaTMHECKOro” nepe-
KIOYEHNA ANana30HOB 3TOr0 BapwvaHTa
aHTeHHbl NpocTol. MocnepoBaTenbHbIA
konebaTtensHbit koHTyp L1C1 HacTpoex
Ha cepeavHy auanasona 40 metpos. du-
[EP C BONHOBbLIM conpoTuaneHem 50 Om
B 9TOM Criy4ae "noakioyeH” HenocpeacT-
BEHHO K unanysatenio. Konpewcatop C2
BIJIOYEH MEX Y U3nyyatenem n npoTmeo-
BECaMK, HO OH UMEET OTHOCUTESNBLHO He-
6onbwyio eMkocTe. Ero peaktmeHoe co-
NpoTUBnEHVe Ha 3TOM guanasoHe npu-
MEpHO B BecsiTb pa3 6ornblue BXOAHOTO
CONPOTUBAEHUS aHTeHHbl (T. €. oH cnabo
BNAUSET Ha cornacosakve). Ha pnanasone
20 meTpoB konebartenbHbii KoHTyp L1C1
nmeeT UHOYKTMBHOE CONpoOTUBAEHWNE
1 BMecCTe ¢ KongexcaTtopom C2 obpasyer
cornacyiowyio M-o6paznyio LC-uens.
OneMeHTL COrnacyioLLEro y3na pasme-
LWAIOT B repMETUHHOM SLLMKE Y OCHOBaHUS
mauThl. KaTylwka nsayktmaHoctn L1 vamo-
TaHa MeOHbIM rosfbiv NPOBOZOM AvameT-
pOM 2 MM Ha Kapkace arameTpom 50 m.
Ona umeeT 10 BUTKOB C LLarom 3,2 mm.
Cornacyioluii - y3en HacTpavsaioT
8 Ccleaylouen nocnenoBaTenbHOCTA.
MNpexge BCEro perynmpoBKOin KOHAEHCa-
Topa C1 gobusatorcs mvHumyma KCB Ha
nnanasoHe 40 meTpoB. 3aTemM NeEpexonsT
Ha Ananason 20 MeTpOB W perynvpoBkon
konpeHrcatopa C2 po6vBaloTCH MUHUMY-
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ma KCB wa atom gnanasoxe. Ho 31o 3Ha-
yenve 6yner noka [OBOALHO GONbLIMM.
3arteM yMEeHbLLIaI0T WHAYKTUBHOCTL Ka-
Tywku L1, 3akopoTmB 4acTb €€ BUTKOB,
M CHOBa NOCNegoOBaTENLHO PErynupyioT
korpewncaTopul C1 n C2. 3Ty npouegypy
NOBTOPSIOT Heckonbko pas, noka KCB
B Npegenax Kaxgoro n3 auanasoHoB He
6yneT npesbiwate 2. 3asucumoctn KCB
OT 4acTOTHl B Npegenax 3Tnx Anana3oHos,
koTOpble 6bIAN JOCTUMHYTH aBTOPOM,
npvBeAexb! Ha puc. 2

ABTOp OTMEUAEeT, YTO MONbLITKN NOsy-
YUTL B TAKOW aHTEHHE XOpOLLUee Cornaco-
BaHve B Npeaenax obonx ananasoxos npu
nnnke uanyydarensi menee 10 meTpoB ye-
nexa He Umenu.

Pepaxtop — C. Hekpacos, rpagwka — 10. Anapees
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74 Pednexkrtop MMDS B aHTeHHe

Ha AMana3oH 23 cM™m
Hrops TPUITOPBEB (RV3DA), r. KonomHua MockoBcko# o6i1.

B crarbe pacckas3piBaeTCA O TOM, KaKk ByxkBaJIbHO U3 NoAPYYHbIX
cpencTs N3roroBUTb aHTEHHY C BECbMAa HeNJIOXuMMN XapakrepucrTu-
Kamu, npepHasHaveHHy0 ans paborel B paaunomoburenscxom ana-
nasore 1260 MIy (23 cm). Ewje oAHO ROCTOUHCTBO 3TOM aHTEHHb! —
ee LWHPOKONOJSIOCHOCTb, YTO CBOAUT "Ha HET " BINSIHUE HEeO6OoNbLINX
norpeLwHocTen, [ONYLIEHHbIX NPU €€ U3roTOBJIEHUH.

"MoneBoM OHE" Ha NPU3Ll XypHana
"Paguo™ u vemnuonate Poccum no
CMOPTVBHOIM paanocea3n Ha YKB atoro ro-
na komarnaa RK3DZD npymeHuna onvcad-
HY!10 Huxe aHTenHy (pmc. 1). Tockonbky
oneparopkl PAcronaranvcb Ha BLILLKE Bbl-
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coroin 90 M, rae NOCTOSIHHO AYET CUJTBHbINA
BETED, NPULLIOCh OTKA3aTbCH OT NPUBbLIY-
HOW A5 3TOro AmanasoHa nosnytopamer-
poBoii napabonel. B kauecTBe oTpaxaresns
6bU1 NCNONbL30BaH pednekTop pasMepamMmn
1200x800 MM, NprMeHSIEMEIN B TENEBU3N-
OHHbIX cuctemax MMDS. Ha "poaHoin™ wac-
ToTe 2600 My, Kak CBUOETENLCTBYET HAO-
NUCb Ha 3TWKETKE, OH 0BecrneunBaeT ycn-
nenve 27 pby. Ha 3TnkeTke Takxe ecCtb
HaAMCb, CBUAETENLCTBYIOLLAS O TOM, HTO
oTpaxaresb caenad B BopoHexe. Ha wac-
ToTe 1260 My, ero ycuneHwe COCTaBuT
npumepHo 21 abu. MokyCcHOe paccTosHve
pedrnextopa — 410 MM. CyuecteyeT He-
CKOJIbKO [IDYTUX KOHCTPYKUMIA OTpaxare-
neir ana cucteMsi MMDS ¢ ycunenmnem
27 pby. NoMrMO NPUMEHEHHOTO HAMW OT-
paxarensi NPMOYronbHoN hbopMbl NPOK3-
BOAATCA 1 KPYITible AMaMeTpoM 1,2 metpa.
B kayectBe 0bnyyaTtens B HaleM cryyae
MPUMEHEH YETBIPEXINIEMEHTHLIA BOJTHOBOW
kaHasn ¢ nemwessM BUOPATOPOM (purc. 2).
LUnpuHa pguarpaMMel HanpasieHHOCTU
obnyyarena no yposHio —10 pb — 52 rpa-
Oyca B FOPU3OHTANIbHOM MMJIOCKOCTN 1
72 rpanyca B BEPTUKANBHOW. JNEMEHTbLI
obnyuarens caenambl 3 GUMeTaIN4YECKon
MPOBOOKM TOSLLUMHOM 2 MM 1 3aKpEryieHbl
HA NPAMOYTrOSTIbBHOM CTEPXHE 13 XOPOLLEro
avisnexTpuka. B HaweM cnyvae 6bn npum-
MEHEH CTEK/IOTEKCTONUT. Pasmepb! anemMeH-
ToB ODnydyarens: pednextop — 112,5 mm,
nemnesoit Bubparop — 103,4 MM (paccros-
HWE MeXay NPOBOAHUKaMU NETI — 10 MM),
nepBbi apekTop — 99,7 MM, BTOPOW an-
pextop — 93,7 MMm. PaccrosiHne mMexay
pednexkTopoM u nernesbiM BnOPaTopom
— 43,3 MM, Mexay
BnbpaTtopoM n nep-
BbIM OWPEKTOPOM —
18,4 MM, Mexay nep-
BbIM W BTOPLIM AVPEK-
Topamn — 46,2 MMm.
K ToukamM nuTaHus
R nemneeoro Bubparopa
P yepe3 U-koneHo nop-
KNIOYAETCA  KOAKCU-
anbHeI kabenb ¢ BON-
HOBbLIM COMpPOTUBAE-
Hnem 50 Om. OnwuHa
U-koneHa B cnyuae,
€cnun ANA ero naroTos-
NEeHNs NMPUMEHEH Ka-
6ernb ¢ n3onauuver n3
- CrJIOWHOro Nonn3Tu-
. neHa, noJmkHa ObiTb
- ’ 76 mM.  OGnyvaTesb
pacnonaraercs oum-
pexTopaMu kK oTpaxa-
TEJo TaK, 4TO6k! B hO-
KyCe OTpaxaresis oka-
3ancs NeTneBon BU-

6partop.

Bec Bcei anTeHHbl — 4 kr. KCB He npe-
BuiwaeT 1,2 B nonoce 100 My, Cobupa-
€TCA aHTEeHHa B TEYEHNE HECKOJSIbKMX Ya-
coB. Hacrtpoiikn oHa He Tpebyer. Ecnn
€CTb XenaHue, MOXHO nonpobosarb TOH-
HO BLICTaBUTbL 0bnyyartenb B GOKYC aHTeH-
Hbl, UCMNOMNb3ya MasiyOK U U3MEPUTENDb
YPOBHSA BLIXOOA TPAHCUMBEPA.

B TOM Buge, B KOTOPOM aHTeHHa npea-
cTaBrneHa Ha puc. 1, oHa npeaHasHayeHa
nns paboTbl B rOpU30HTaNLHOM Nonapmaa-
uvn. [lna nepesona B BEPTUKaNLHYIO A0-
CTaTO4YHO NPOCTO NMOBEPHYTb AHTEHHY HA
yron 90 rpanycos.

Ot pemnakumm. Mogens obnydyarens ans
nporpammel MMANA BbinoxeHa Ha HawueM fip-
cepsepe no aapecy fip://ftp.radio.ru/pub/
2006/11/mmds.maa

Penaxrop — C. Hekpacos, ¢poTo — asTopa

Bce — Ha 160 meTpos!

OxoH4aHnne.
Ha4ano cMm. Ha c. 65

6ykay Y, mexay 10 n 20 rpaaycamm B. o. —
6yksy Z, mexay 20 n 30 rpagycaMu B. o. —
6ykey A, mexxay 30 u 40 rpagycamm — 6ykBy
B, mexay 40 n 50 rpagycamm — 6ykey C,
mexay 50 n 60 rpagycamm — 6yksy D T. o
Ao 6yksbl Q (Mexay 180 rpagycamm B. A.
n 170 rpagycamu 3. a.). CtaHumm, Haxoas-
wwmeca ceseprHee 80 rpagyca C. W., UMEOT
B 0bosHaueHn wdpy 1, Mexay 70 n 80
rpagycamm c. w. — uubdpy 2 n T. A. MNonHeI
KOHTPOJbHLIM HOMEpP NpW NEPBO CBA3U MO-
XET BLIMAOETb, HAaNPUMED, Tak — 59001/E4
nnn 599001/E4.

PagnocTaHumm Apyrmx KOHTUHEHTOB Ne-
PEenalT KOHTPOSbHLIE HOMEPA, COCTOALLME
n3 RS(T), nopsokoBOro HoOMepa CBA3N
n (yepe3 npobb) coveTanne DX,

Oukn HAUUCNAIOTCA Tak. 3a Kaxaylo
CBSI3b BHYTPW YCJIOBHOIO KBappara Ha-
yucnserca 1 04k0, C CocepHUMKM KBaapa-
TaMn — 2 04Ka, 4epes kBaagpat — 3 o4ka
nT. a. NprMep HauncneHnsa O4KOB A9 kBa-
npara E4 npveeneH Ha puc. 2. Cesian €
DX-craHumamm patoT no 30 oukoB. MHOXu-
TEnNs B 3TNX COPEBHOBaHUAX HeT. OkoHuya-
TENbHbIM PE3YSLTar MNoNyYaloT CyMMUPO-
BaHWeEM O4KOB N0 060UM TypaMm.

Habnioparenu oomkHbl 3apukcnpoBarts
062 No3bIBHLIX 1 OAVH U3 KOHTPOJIbHBIX HO-
mepoB. MMoAcHET OHKOB Y HUX BEAETCH Tak
Xe, KaK 1 Yy Oneparopos pagnocTaHLnmn —
HabnopeHve BHYTPM CBOETO kBaapara aa-
eT 1 04KO, 32 CTaHUUSAMN B COCEOHNX KBa -
parax — 2 oyka u T. a. Habniogarenam no-
BTOpPHble HabrnoaeHua No OCHOBHOMY MO-
3bLIBHOMY (11151 KOTOPOTO MPUHSAT KOHTPOMNb-
HbI HOMED) TaKkKe Pas3peLLaTCs BHYTPU
Typa TOMbKO APYrM BUOOM paboTol.

Nobeputenn no nogrpynnam 6yayT oT-
MeueHbl MNakerkamMn (CTaHuum C He-
CKOJIbKMMK OfneparopamMu) n MepansimMm
(cTaHumm ¢ ogHUM onepaTopom), a nobe-
OWTENK MO CTpaHaM Mupa u paamonobn-
TeneLCkMM paioHam Poccun — gunnoma-
MU XxypHana "Pagno”.

BymaxHble OT4eTbl AOIKHLI ObiTb Bbi-
cnaHbl He no3aHee 16 aiHBapsi 2007 r. no
anpecy: 107045, Poccua, Mockea, Cenn-
BepcroB nep., 10, pepakuws xypHana
"Paomo”. Ha koHBepTe Hano ykaaarb: "OT-
YyeT 3a CopeBHOBaHWA". B 3NeKTPOHHOM
BMOE OTYETHLl HAMNpaenaloOT Mo appecy
contest@radio.ru . |
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CUNUTENDb

B. KOE3EB (UW4HZ), I. POLLMH (UA41Q), C. CEBOCTLAHOB (UA4HAD)

CHJIHTE/Ib MOLLHOCTH PaAHOCTaH-

UHH NepBOH KaTeropHu npejunassa-

ueH [/1fl COBMECTHOR paboTsl ¢ JHO-
OnlM TPEZHCHBEPOM, HMEIOLLHM abIXOLHYIO
mowHocts 20...50 Bt, nanpumep, KPC-78,
KPC-28.

NapameTps ycnanteas

JAmanasonb, M . 10, 15, 20,
40, 80
floasoanmMas MoulHOCTH, BT
B TenerpadHOM peXHmMe . . . 200
B peXHME OAHONOAOCHOR MORYAS-

UHH Ha nHKe orubpowel . . 400
BuixoaHoe conpotHshaenHe, Om . 50...75
HesnnneilHbe HCKaXeHHS TPeTbero fo-

PAOKE NO OTHOLIEHHIO K YPOBRIO Bhi-
XOAHOFO Curuana, AB, we Gonee. . . —30
npuuuunuanbnan cXxema. YcuiHTeN b

MOLULHOCTH COAEPXHT OJHH Kackaj Ha
asyx nentopax I'Y-50, awmoueHHmX Mo
cxeme ¢ 3asem/eHHOfi ceTkoli (puc. 1).
Bxoasioe ruesfo X/ yCHAHTENR COEARHAET-
CH C BLIXOIOM TPRHCHBEPE OTPEIKOM KOaK-
cuanbHoro ka6ens aanHo# 0.8...1 m ¢ Boa-
HOBbIM conpoTHBaenrem 75 Owm.

Tpk 3ambikanun raeafna X§ na semnio
KonTaktamH nefant HaH VOX TpancHsepa
cpaGatuBaor pese Ki—K3. Tipu arom
CHIHaJl ¢ BbIXOla TPAHCHBEPa uepe3 KOH-
takTl KJ.1 nopaerca Ha KatoAbl NeHTO-
noB, Buixon [-KoHTypa uepe3 KOHTaKThl

L6. a npu pabote B axanasone 80 m na-
panafesbHO  BbIXOAHOMY  KOHAEHCATOPY
koHTypa C8 aknovaercs AONOJIHHTEAbHO
kongencatop C7.

Hamepurenbuuii npuGop PAI moxer
6eiTh BKJIOYEH nepekalouarteiem S3 Ha
H3MEPeHHe aHOAHOTO TOKa J1aMNl HAH Ha
KOHTPOJb YPOBHA BhIXOAHOTO CHTHaAa
yCHAHTe R (BhIMPAMHTENs cOGPaH Ha AAHO-
pe V3). Curnan c Bmxoma [l-xkoHtypa
TION@ETCH Ha AHOA Hepe3s fieNInTeb, COCTO-
AwuKi H3 pesucropoB R3 u R4. Peaucrop
R5 cnymut pas kanubpoBKA NpHGOPa NpH
paboTe ero a KauecTBe H3MEpPHTEIA YpPOB-
HA abIXORHOTO curuana ycHaHrens. Con-
pOTHBAeHHN pe3ncTopos R6 u R7 3aBnest
OT TOK@ MOJHOTO OTKJIOHEHHA K CONPOTHB-

JIEHHA NPHMEHEHHOTO CTPEJIOHHOTO NPH-
Gopa.

luTanne ycHANTeAs OCyLUECTBARETCH
OT CETH TePEeMEeHHOr0 TOKa C MOMOLUbIO
Tpex BuinpsiMHTENell ¢ OOLIHM CeTeBbiM
Tpancopmatopom T1. BeicokoBoabTHeHf
BLINPAMKTENb, OT KOTOPOro TNoAaercs
nanpsxenre +1..1,1 kB na anonw nen-
TOAOB, BLINIONHEH MO CXEME C YABOGHAEM
HanpsiKeHHs Ha KpeMuHeBbiXx cronifax
V3—V6 tuna J11010A c anekTpoaKTHYeC-
KHMK KoHfeHcaTopaMy C14—C17. B awin-
psiMHTede, BuipabaTniBaiollleM 3anHPalo-
tee cmeitenne—50 B Ha ynpasasioiine
CETKH MEHTO/0B, HCNO/B3YETCA ORKH MOCT
6aoka KLI403E u xouzencarop C11. Tlu-

)

( odIB3d

K3.1 v paznem X3 noak/ouaeTca K aHTeH-

He, @ ynpap/siollHe CeTKH NMEHTO/OB COoe-

AHHAIOTCA C KOPTNYCOM YCHAMTE/] MOLL- X2

HOCTH uepe3 npocceib L8 H KOHTaKTHI s

K2.1. B ¢rcytcTBHE TOKa B OOMOTKaX pesie =

aHTeHHa TIoAKAIouaeTC B 00X0A YCHJIHTe- 8

JIA MOILHOCTH K BiXORY TpaHcuBepa (ue- {—
cx

o4e-cr
1000«
4508

RO a

pes rueana X3, X1 ¥ HOpMabHO 3aMKHY- 100«
Teie xouTakTe pese K3.1. K1.1), a ynpas- o001 I’;IOIK o

JAAIOLUHE CETKH JIaMil NIOyualoT 3aMKpalo-
iee cmelleHHe uepe3 pesHctop RE u
apocceab L8.

Hacrpoiika [1-xoHTypa B npefenax aua-
na3oHOB OCYLIECTBJIAETCA KOHAeHcaTopa-
mu nepeMenroft emxoctu C6 u C8. Tlpu
paboTe yCHAHTe s MOILHOCTH B AHAMNaso-
nax 10, 15, 20 u 40 M nepexmouareab SE
3aMbIK@eT HAKOPOTKO 4acTh BHTKOB KaTy-
wex L5 n L6 [1-KOHTypa H/IK acCIo KaTYLIKY

R12 5 e ok

100x

Puc. 1

18 PAAMO 18 11, 1980 7. ©
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TaHHe OOMOTOK peie NPOM3BOAMTCH OT
BLIPAMHTENA, B KOTOPHA BXOLHT BTOpO#f
MOCT Toro e Gnoka u KoHnexcatop CI18;
BLIXOAHOE HanpsiiKeHHe 3TOr0 BLNPAMH-
vensa okono 24 B npn Toke 0,3...04 A.
Tonorpepatenn samn I'Y-50 nutaotes or
o6MoTKH V ceTeBoro TpaHcdopmaTopa,
paccYHTaHHO# Ha Hanpsxenne 12,6 B npn
Toke no 1,5 A
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KOHCTPYKUHA. YCHAHTeNb MOLLUHOCTH
HMeeT pasmepn 270X 150X 325 mm. Llac-
CH ¢ 60KOBLIMH CTEHKaMH, nepenHel K 3an-
Hell naHesMH O0pasyloT €IHHYI0 KOHCT-
PYKUHIO €O cbemHO# BepxHe# [1-o6pa3Hofi
kpukok. Ha nepennell naHenn ycuanre-
JIfi PaCNONONeHb PYHUKH NepekauaTtens
IHanasoHoB S2, KOHAEHCATOPOB nepeMeH-
HOH eMKOCTH C6 1 C8, BRKIIONATENb NHT2-

KoHCTpYKTHBHKE naHHme KaTylleK H
apoccenedl nphupefern B Taba. . B ka-
yecTBe KaTywlkH L4 npHMeHeH Rpoccet
ot panHocTanunn PCB-5. B otcyTcTahe
TAKOro APOCCENAl ero MOXHO HaMOTaTh
onHH clofl npopoaom TNSJIILO 0,35 na
cTepxHe fHaMeTpoM 18 B annnoR 120 MM
H3 ¢TOpOonMNacTa HAH HHOTO MaTepHaa
C MalibiMH RHINEKTPHUECKHMH TOTEPAMH,

Tatamuas |
Obo3nave- MaTtepuant 1 paamep ‘
Ysicao Mapka » anamerp
HHE KATYLIKH Kapkaca (cepaeumwnka) TMpumeuanne
wa Cxeme | SATKOB nposona, MM MM
L 160 N3AWOo 0,27 Qroponsacrosul cTep- Davus namorke 80 Mu
wenb 210, =110
L2, L3 4 N3B-2 0.64 Ha peancropex
MAT-2-100 (RI, R2)
o L5 9 MI 2,4 Becknpxacnan [ =65 Hamarunaerca na
onpasxe 240 MM
Lé 26+20 N3B-2 1.56 droponnacroBoe KOAbLUO
270/30, i=15
L7 104+ 10] MILUB uan MMBI Tx‘n GePPHTOBLIX KOABUB PasronepAas naMoTKa no
S=0,75 Mm? 30BY2 K32x 168, OXPYXHOCTH CepAeHHES
cno. X «CTONG
L HHA S, uameputensumfl npuGop PAI. ero
nepexaouarent S3, kHonka S4 «06x0d» v
namniouka M1, cHrHanH3HpYIOLLasA O BKAIO- Ta6auus |
YE€HHH NHTAHHA. Ha 3a4HIOKIO NnaHenb BuiBe-
NleHbl: KOaKCHaJibHbie THe3na X1 «Bxods u il -
Otosuave- | Uncao ASMETD | 4o npaxe-
X3 «Antennas. 3axum X4 «3emans n nep- e otmorkd  auruos | posoza, | TETPE
= KaTenb npenoxpaHutens Fi. MM
1 Cpepxy uHIacCH yCTaHOBJellbl {pHc. 2)‘: P 780 0.64 220
naMnoBwie faHenH, KatywkH [l-koHTypa u 1820 0.44 430
L5, L6, koHneHcaTopw nepeMeHHOH eMKOC- IIJ 160 g.m ;g
e ] 80 44
TH C6, C8, nepekaouatenb OHANas’oHOB v 25 295 o 63163

S2, cereoit TpaHcopMaTop T1 K snek-
TPOJIHTHYECKHE KOLJIEHCATOPH  BbICOKO-
BONIbTHOTO BrpAMuTtens CI14—C17. [oc-
nepHHe CMOHTHPOBaHLI Ha njaTe H3 CTeK-
JOTeKCTONIHTa pa3mepaMn 85X 105 MM W
3aKPbITh CBEPXY YKPEINEHHOM Ha cToiikax
H30JHpYIowWel naaTto, Bo H3BexmaHHe
NopaMeHHA TOKOM MpH CAyyailHoM npH-
KOCHOBEHHH omepaTopa K KOpMyCcaM KOH-
neHcatopoB. Octanbsolf MOHTaX pacno-
JIOXEH CHH3Y wacck {pHC. 3).

Pene KI n K3 poaxHp GhiTh BHCOKO-
YACTOTHHIMH € HanpsiKeHHeM cpabaTniba-
HHS 24 B, MOXHO NpHMeHWTL pene THna
«TopH» unH ot panmoctanunu PCB-5.
Pene K2 — tana P3C-9, nacnopr
PC4.524.200. Konneuncatop C6 — no6oro
THna eMmkoctoio 10...150 nd ¢ 3230pamn
MEeXIY TJIacCTHHaMH He meHes |,5..2 Mm.
Kounencatop C8 — cnBOeHHbIil 610K KOH-
IeHCATOPOB NEPeMEeHHOA EeMKOCTH  OT
paRHOBelaTeIbHOTO  NPHEMHHKa  eM-
kocTbio 12..495 n®, ero ceKuuu BroUeHb
napanienbHo.

KoHpeHcaTOpH MOCTOSHHOH €MKOCTH B
BLICOKOYACTOTHHX  LeMfix — KepaMuyec-
kne THna KT-2, KT-3. nexkrponurhueckne
KOHIEHCATOPbl B BHIIPAMHTENAX — THMA

- K50-7. Tlepexaouatens nuanasoHoB S2
tuna [T'K-511-4H; agas  noewitueHns Ha-
LeHOCTH ero ABa HanpapieHHs 3anapan-
JieNeHbl.

Ha AAHHe B() MM HaMOTKY TPOH3BOLNT
BHTOK K BHTKY H Laniee Ha AJHHe 5 MM
¢ nepeMeHHHM, MPOrPeCCHBHO YBEAHUH
BaownMca waroM. Jlpoccens L8 — nop
Mann3oBaHHuLR, THna J[M-0,1-500 skl

Cereoit Tpancgopmatop 71 Buinoniner
Ha JIEHTOUHOM MAarHHTONpPOBOX
11125 40; ero HaMOTOYHHE NaHHBE |
NeRACTBYIOILHE 3HAYEHHA  HanpsKeHH
0oO6MOTOK NpHBeeHH B Ta6J. 2. Bee o6MoT
KH BbiNOJIHeHb npoBozoM [13B-2. Mewxny
o6MoTKOR | W BbICOKOBONILTHOR OOMOTKO!
IT pacnionoxeH 3KpaH B BHAE ORHOTO CJIOs
nposoaa [13B-2 0,12. O6moTka I/ nomkKH:
O6uTb 0c060 HaleXHO H3OJHPOBaHa o
ApYrHX oO6MOTOK.

HacTtpofika ycHnHTeNA MOLIHOCTH Mpo-
H3IBOAOHTCH OOBYHBIMH METOLAMH, KOTOphIE
HEONHOKPATHO OMNHCHBAJHCL B PaLHC-
RIOGHTENLCKOR JINTEpaType.

OnucaHHKRA YCHARTENL MOLLHOCTH AJH-
TEJILHO M HafeXHO paboTas COBMECTHC
¢ tpaucueepamn KPC-78 n KPC-28 n;
panHoctanuuax UW4HZ n UA4HAD

2. Kyubouues
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